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Housing & Urban Development Corporation Limited, New Delhi CHAIRMAN AND MANAGING DIRECTOR

SHRIMATI USHA PRASAD MAHAVIR (Alternate)

Indian Association of Structural Engineers, New Delhi SHRI MAHESH TANDON

SHRI MAHENDRA RAJ (Alternate)

Indian Buildings Congress, New Delhi SHRI K. B. RAJORIA

SHRI DEEPAK NARAYAN (Alternate)

Indian Geotechnical Society, New Delhi PROF A. SREERAMA RAO

DR ABHAY GUPTA (Alternate)

Indian Green Building Council, Hyderabad SHRI S. SRINIVAS

SHRI PRAVEEN KUMAR SOMA (Alternate)

Indian Institute of Technology Madras, Chennai DR BENNY RAPHAEL

DR AMLAN K. SENGUPTA (Alternate)

Indian Roads Congress, New Delhi SECRETARY GENERAL

DIRECTOR (Alternate)

Institute of Town Planners, India, New Delhi DR S. K. KULSHRESTHA

Institution of Fire Engineers (India), New Delhi SHRI U. S. CHHILLAR

SHRI M. S. PATYAL (Alternate)

Larsen & Toubro Limited, Chennai SHRI K. SENTHILNATHAN

SHRI STHALADIPTI SAHA (Alternate)

Madhya Pradesh Housing & Infrastructure Development Board, SHRI PRAKASH SANGAMNERKAR

Bhopal

Military Engineer Services, Engineer-in-Chief’s Branch, BRIG GIRISH JOSHI

Army HQ, New Delhi LT COL GAURAV KAUSHIK (Alternate)

Ministry of Home Affairs (Directorate General of Fire Services, SHRI D. K. SHAMI

Civil Defence & Home Guards), New Delhi

Ministry of Home Affairs (Disaster Management Division), JOINT SECRETARY (DM)
New Delhi

Ministry of New and Renewable Energy, New Delhi REPRESENTATIVE

Ministry of Urban Development, New Delhi JOINT SECRETARY (URBAN DEVELOPMENT)

Municipal Corporation of Greater Mumbai, Mumbai DIRECTOR

CITY ENGINEER (Alternate)

NBCC (India) Limited, New Delhi SHRI HEM RAJ

MS ANNU GARG (Alternate)

National Council for Cement and Building Materials, Ballabgarh SHRI V. V. ARORA

SHRI SATISH SHARMA (Alternate)

National Design & Research Forum, The Institution of Engineers DIRECTOR

(India), Bengaluru

National Disaster Management Authority, New Delhi SHRI ANIL KUMAR SANGHI

SHRI SACHIDANAND SINGH (Alternate)

National Institute of Disaster Management, New Delhi DR CHANDAN GHOSH

New Okhla Industrial Development Authority, Noida SHRI S. C. GAUR

SHRI A. K. GOEL (Alternate)

North Eastern Council, Shillong ADVISER (T&C)

Punjab Urban Planning & Development Authority, Mohali SHRI RAJIV MOUDGIL

SHRI SUNIL KANSAL (Alternate)

RITES Ltd, Gurugram SHRIMATI ANITA DHAR KAUL

SHRI RAJEEV NANDA (Alternate)

School of Planning and Architecture, New Delhi DIRECTOR

DR V. K. PAUL (Alternate)

Suri and Suri Consulting Acoustical Engineers, Noida SHRI GAUTAM SURI

Sustainable Urbanism International, Bengaluru DR JYOTI HOSAGRAHAR

The Energy and Resources Institute, New Delhi SHRI PRADEEP KUMAR

MS SONIA RANI (Alternate)

The Indian Institute of Architects, Mumbai SHRI BALBIR VERMA

SHRI ABHIJIT RAY (Alternate)

The Institution of Engineers (India), Kolkata SHRI O. P. GOEL

SHRI K. B. RAJORIA (Alternate)

Organization Representative(s)
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3GHIJKGL*EMILNIKO*,JNP*+PQHIJKGL*,JRRIHHPP:*,$&*8<
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0SIT*,JNP*@-GUH*VB*QJWPUT*OMINPLIKPT*HJ*XP*YJLLJZPN*YJU*[MNIQIJMT*IR\LPRPKHGHIJK*JY*HSP*\UJWITIJKT*JY*WGUIJMT

-GUHT>+PQHIJKT*JY*HSP*3GHIJKGL*EMILNIKO*,JNP*JY*2KNIG*YJLLJZIKO*GK*IKHPOUGHPN*G\\UJGQS]

2K*JUNPU*HJ*\UJWINP*TGYP:*SPGLHS^*GKN*TMTHGIKGXLP*SGXIHGH:*QGUPYML*QJKTINPUGHIJK*KPPNT*HJ*XP*\GIN*HJ*HSP*XMILNIKO

QJKTHUMQHIJK*GQHIWIH ]̂**EMILNIKO*\LGKKIKO:*NPTIOKIKO*GKN*QJKTHUMQHIJK*GQHIWIHIPT*SGWP*NPWPLJ\PN*JWPU*HSP*QPKHMUIPT]

4GUOP*KMRXPU*JY*GKQIPKH*RJKMRPKHT*GKN*SITHJUIQGL*XMILNIKOT*GLL*JWPU*HSP*ZJULN*XPGU*HPTHIRJK^*HJ*HSP*OUJZHS*JY

QIWILI_GHIJK*YUJR*HSP*\UPSITHJUIQ*PUG*ZIHS*HSP*P`HPKTIWP*MTP*JY*RGKMGL*LGXJMU*GKN*TIR\LP*T^THPRT*GT*G\\UJ\UIGHP*HJ

HSJTP*GOPT*HJ*HSP*\UPTPKH*NG^*RPQSGKI_PN*GKN*PLPQHUJKIQGLL^*QJKHUJLLPN*J\PUGHIJKT*YJU*NPTIOKIKO*GKN*QJKTHUMQHIKO

XMILNIKOT*GKN*YJU*J\PUGHIKO*GKN*RGIKHGIKIKO*T^THPRT*GKN*TPUWIQPT]*2K*HSJTP*NG^T:*XMILNIKOT*ZPUP*QJKQP\HMGLI_PN

GKN*XMILH*X^*RGTHPU*XMILNPUT*ZIHS*SIOS*LPWPLT*JY*GUHITGK*TaILLT]*0PQSKJLJOIQGL*GKN*TJQIJbPQJKJRIQ*NPWPLJ\RPKHT*IK

UPQPKH*HIRPT*SGWP*LPN*HJ*UPRGUaGXLP*IKQUPGTP*IK*NPRGKN*YJU*RJUP*GKN*RJUP*TJ\SITHIQGHIJK*IK*XMILNIKOT*UPTMLHIKO*IK

PWPU*IKQUPGTIKO*QJR\LP`IHIPT]**0SPTP*\PUYJUQP*NPRGKN*SIOS*LPWPLT*JY*IK\MHT*YUJR*\UJYPTTIJKGLT*JY*NIYYPUPKH*NITQI\LIKPT

TMQS*GT*GUQSIHPQHMUP:*QIWIL*PKOIKPPUIKO:*THUMQHMUGL*PKOIKPPUIKO:*YMKQHIJKGL*GKN*LIYP*TGYPH^*TPUWIQPT*IKQLMNIKO*T\PQIGL

GT\PQHT*UPLGHIKO*HJ*MHILIHIPT:*LGKNTQG\IKO:*PHQ:*IK*QJKQP\HMGLI_GHIJK:*T\GHIGL*\LGKKIKO:*NPTIOK*GKN*QJKTHUMQHIJK*JY

XMILNIKOT*JY*WGUIJMT*RGHPUIGL*GKN*HPQSKJLJO^*THUPGRT:*WGUIJMT*TPUWIQPT*IKQLMNIKO*J\PUGHIJK:*RGIKHPKGKQP:*UP\GIUT

GKN*UPSGXILIHGHIJK*GT\PQHT*HSUJMOSJMH*HSP*TPUWIQP*LIYP*JY*HSP*XMILNIKO]

0SIT*,JNP:*XPTINPT*\UPTQUIXIKO*WGUIJMT*\UJWITIJKT:*GLTJ*GLLJZT*YUPPNJR*JY*GQHIJK*HJ*GNJ\H*G\\UJ\UIGHP*\UGQHIQPT

GKN*\UJWINPT*YJU*XMILNIKO*\LGKKIKO:*NPTIOKIKO*GKN*QJKTHUMQHIJK*YJU*GXTJUXIKO*HUGNIHIJKGL*\UGQHIQPT*GT*ZPLL*GT*LGHPTH

NPWPLJ\RPKHT*IK*aKJZLPNOP*IK*HSP*WGUIJMT*NITQI\LIKPT*GT*UPLPWGKH*HJ*G*XMILNIKO*IKQLMNIKO*QJR\MHPU*GINPN*GKN>JU

JHSPU*RJNPUK*TPKTJUT*GINPN*GQHIWIHIPT*IK*HSP*WGUIJMT*THGOPT*JY*QJKQP\HMGLI_GHIJK:*\LGKKIKO:*NPTIOKIKO:*QJKTHUMQHIKO:

RGIKHGIKIKO*GKN*UP\GIUIKO*HSP*XMILNIKOT]**2KNIG*XPIKO*G*LGUOP*QJMKHU^*ZIHS*TMXTHGKHIGL*WGUIGHIJKT*YUJR*UPOIJK*HJ

UPOIJK:*HSIT*,JNP*SGT*PKNPGWJMUPN*HJ*RPPH*HSP*UPcMIUPRPKHT*JY*NIYYPUPKH*UPOIJKT*JY*HSP*QJMKHU :̂*XJHS*MUXGK*GKN

UMUGL:*X^*HGaIKO*IKHJ*QJKTINPUGHIJK*YGQHJUT*TMQS*GT*QLIRGHIQ*GKN*PKWIUJKRPKHGL*QJKNIHIJKT:*OPJOUG\SIQGL*HPUUGIK:

WMLKPUGXILIH^*HJ*KGHMUGL*NITGTHPUT:*PQJLJOIQGLL^*G\\UJ\UIGHP*\UGQHIQPT:*MTP*JY*PQJbYUIPKNL^*RGHPUIGLT:*MTP*JY*G\\UJ\UIGHP

QJKWPKHIJKGL*GKN*GLHPUKGHIWP*HPQSKJLJOIPT:*UPNMQHIJK*JY*\JLLMHIJK:*\UJHPQHIJK*GKN*IR\UJWPRPKH*JY*LJQGL*PKWIUJKRPKH

GKN*GLTJ*TJQIJbPQJKJRIQ*QJKTINPUGHIJKT:*HJZGUNT*HSP*QUPGHIJK*JY*TMTHGIKGXLP*SMRGK*TPHHLPRPKHT]

0SIT*-GUH*JY*HSP*,JNP*NPGLIKO*ZIHS*dIKHPOUGHPN*G\\UJGQSe*OIWPT*GK*JWPUGLL*NIUPQHIJK*YJU*\UGQHIQGL*G\\LIQGHIJKT*JY*HSP

\UJWITIJKT*JY*NIYYPUPKH*T\PQIGLI_PN*GT\PQHT*JY*T\GHIGL*\LGKKIKO:*NPTIOKIKO*GKN*QJKTHUMQHIJK*JY*XMILNIKOT:*QUPGHIJK

JY*TPUWIQPT:*GKN*\UJ\JTPT*GK*IKHPOUGHPN*G\\UJGQS*YJU*MHILI_IKO*G\\UJ\UIGHP*aKJZLPNOP*GKN*P`\PUIPKQP*JY*cMGLIYIPN

\UJYPTTIJKGLT:*UIOSH*YUJR*HSP*QJKQP\HMGLI_GHIJK*HSUJMOS*QJKTHUMQHIJK*GKN*QJR\LPHIJK*THGOPT*JY*G*XMILNIKO*\UJ[PQH

GKN*IKNPPN*NMUIKO*HSP*PKHIUP*LIYP*Q^QLP]**0SP*dIKHPOUGHPN*G\\UJGQSe*TSJMLN*KJH*JKL^*HGaP*QGUP*JY*YMKQHIJKGL:*GPTHSPHIQ

GKN*TGYPH^*GT\PQHT:*XMH*GLTJ*HSP*J\PUGHIJKGL*GKN*RGIKHPKGKQP*UPcMIUPRPKHT]* *7LTJ:*QJTH*J\HIRI_GHIJK*SGT*HJ*XP

GQSIPWPN*HSUJMOS*\UJ\PU*TPLPQHIJK*JY*RGHPUIGLT:*HPQSKIcMPT:*PcMI\RPKH*IKTHGLLGHIJKT:*PHQ]**!MUHSPU:*WGLMP*PKOIKPPUIKO

GKN*G\\UJ\UIGHP*RGKGOPRPKH*HPQSKIcMPT*TSJMLN*XP*G\\LIPN*HJ*GQSIPWP*HSP*GIR*TPH*YJUHS*YJU*HSP*\MU\JTP*JY*QJKTHUMQHIJK

JY*G*XMILNIKO*YMLL^*RPPHIKO*HSP*T\PQIYIPN*GKN*IR\LIPN*KPPNT*JY*T\GHIGL*YMKQHIJKT:*MTPU*UPcMIUPRPKHT:*TGYPH^*GKN

NMUGXILIH^* GT\PQHT:* LIYP* GKN* SPGLHS* TGYPH :̂* QJRYJUH:* TPUWIQPT:* PHQ:* IK* HSP* XMILNIKO]* 2KHPOUGHIJK* GRJKO* WGUIJMT

\UJYPTTIJKGLT>TPUWIQPT*RG^*XP*YGQILIHGHPN*X^*MTP*JY*G\\UJ\UIGHP*TJYHZGUP:*T^THPRT:*HJJLT:*TIRMLGHIJKT:*PHQ]

0SP*GIR*JY*HSP*dIKHPOUGHPN*G\\UJGQSe*IT*HJ*OPH*HSP*RG`IRMR*XPKPYIH*YUJR*HSP*XMILNIKO*GKN*IHT*TPUWIQPT*IK*HPURT*JY

JX[PQHIWPT*TMQS*GT*cMGLIH :̂* HIRPLIKPTT*GKN*QJTHbPYYPQHIWPKPTT]* *2K*HSP*HPGR*G\\UJGQS*ZSIQS*IT*GK*PTTPKHIGL*\UPb

UPcMITIHP*YJU*IKHPOUGHPN*G\\UJGQS:*HSP*GIR*QLPGUL^*IT*HJ*RG`IRI_P*HSP*PYYIQIPKQ^*JY*HSP*HJHGL*T^THPR*HSUJMOS*G\\UJ\UIGHP

J\HIRI_GHIJK*JY*PGQS*JY*IHT*TMXbT^THPRT:*GKN*PKTMUIKO*QJJUNIKGHIJK*GRJKO*WGUIJMT*NITQI\LIKPT*GKN*GOPKQIPT*HSGH

GUP*IKWJLWPN*NMUIKO*\LGKKIKO:*NPTIOK:*QJKTHUMQHIJK:*J\PUGHIJK*GKN*RGIKHPKGKQP*JY*XMILNIKOT*GKN*HSP*GTTJQIGHPN

IKYUGTHUMQHMUP]*2K*JHSPU*ZJUNT:*IK*HSP*HPGR:*HSP*HIRPL^*IK\MHT*YUJR*PGQS*JY*HSP*\UJYPTTIJKGL*NITQI\LIKPT*SGWP*HJ*XP

TJ*J\HIRI_PN*HSGH*HSP*HJHGL*T^THPReT*PYYIQIPKQ^*XPQJRPT*HSP*RG`IRMR]**2H*RG^*XP*PR\SGTI_PN*HSGH*RG`IRI_IKO*HSP

PYYIQIPKQIPT*JY*PGQS*TMXbT^THPR*RG^*KJH*KPQPTTGUIL^*GTTMUP*HSP*RG`IRI_GHIJK*JY*HSP*PYYIQIPKQ^*JY*HSP*HJHGL*T^THPR]

2H*KPPNT*SGUNL^*HJ*XP*THGHPN*HSGH*T\PQIYIPN*JU*IR\LIPN*TGYPH^*ZILL*GLZG^T*OPH*\UPQPNPKQP*JWPU*YMKQHIJKGL*PYYIQIPKQ^

   
  

     



< "#$%&"#'()*%'+%",(-&+.(&/(%"+%#(!012

GKN*PQJKJR ]̂**!MUHSPU:*\UJOUPTTIWP*G\\UJGQS*TMQS*GT*HSGH*UPLGHIKO*HJ*HSP*QJKQP\H*JY*IKHPLLIOPKH*XMILNIKOT*ZJMLN*XP

XPTH*HGaPK*QGUP*JY*X^*HSP*dIKHPOUGHPN*G\\UJGQSe*GT*LGIN*NJZK*IK*HSIT*-GUH]

0SP*QJKHIKMPN*PYYJUH*HJZGUNT*NPWPLJ\RPKH*RG^*\UJOUPTTIWPL^*XP*GIRPN*GH*LPGNIKO*MT*HJ*GQSIPWP*XPHHPU*GKN*TRGUHPU

TJLMHIJKT:*TMQS*GT*HSUJMOS*NPWPLJ\RPKH*JY*TRGUH*QIHIPT*PKQJR\GTTIKO*TMTHGIKGXILIH^*G\GUH*YUJR*MHILI_IKO*J\HIRMR

UPTJMUQPT*GKN*NPLIWPUIKO*HSUJMOS*IKHPLLIOPKH*ZG^T:*HSP*WGUIJMT*YGQILIHIPT*GKN*GRPKIHIPT]**0SP*IKHPOUGHPN*G\\UJGQS

PKTSUIKPN*IK*HSIT*-GUH*IT*JY*IRRPKTP*SPL\*IK*GQSIPWIKO*HSP*JX[PQHIWP*JY*TMQS*TRGUH*XMILNIKOT*GKN*QIHIPT]**2H*OJPT

ZIHSJMH*TG^IKO*HSGH*HSP*JX[PQHIWP*JY*TMTHGIKGXLP*NPWPLJ\RPKH*GT*\UJYPTTPN*IK*-GUH*))*d7\\UJGQS*HJ*+MTHGIKGXILIH^e

JY*HSP*,JNP*QGK*XP*XPTH*GQSIPWPN*HSUJMOS*TMQS*GK*IKHPOUGHPN*G\\UJGQS]

-UJ\PU*QJKTHUMQHIJK*RGKGOPRPKH*GKN*QPUHIYIQGHIJK*QJWPUIKO*HSP*WGUIJMT*NIRPKTIJKT*XUJMOSH*JMH*GXJWP*RG^*OJ*G

LJKO*ZG^*IK*GQSIPWIKO*HSP*GXJWP*OJGL*JY*UPGL*IKHPOUGHPN*G\\UJGQS]

0SIT*-GUH*ZGT*YIUTH*IKHUJNMQPN*IK*/VV.*GT*GK*GN[MKQH*HJ*WGUIJMT*JHSPU*-GUHT>+PQHIJKT*JY*HSP*,JNP]**EGTPN*JK*HSP

P`\PUIPKQP* OGIKPN* IK* HSP* MTP* JY* HSIT* -GUH:* HSIT* UPWITIJK* SGT* XPPK* XUJMOSH* JMH]* * 0SP* TIOKIYIQGKH* RJNIYIQGHIJKT

IKQJU\JUGHPN*IK*HSIT*UPWITIJK*IKQLMNP*HSP*YJLLJZIKOf

GB 4ITH*JY*\UJYPTTIJKGLT*ZSJ*RG^*XP*\GUH*JY*RMLHIbNITQI\LIKGU^*HPGRT*SGT*XPPK*M\NGHPN]

XB ,JKTINPUIKO*HSP*LGHPTH*\UJWITIJKT*UPLGHIKO*HJ*QJKTHUMQHIJK*\UJ[PQH*RGKGOPRPKH*KJZ*IKQLMNPN*IK*HSP*-GUH*D

d,JKTHUMQHIJK*1GKGOPRPKH:*-UGQHIQPT*GKN*+GYPH^e*JY*HSP*,JNP:*HSP*\UJWITIJKT*IK*HSIT*-GUH*UPLPWGKH*HJ

QJKTHUMQHIJK*\UJ[PQH*RGKGOPRPKH*YMKQHIJKT*SGWP*XPPK*GQQJUNIKOL^*M\NGHPN]

QB ;GUIJMT*QJKTINPUGHIJKT*HJ*XP*HGaPK*QGUP*JY*X^*HSP*NPTIOK*HPGRT:*\UJ[PQH>QJKTHUMQHIJK*RGKGOPRPKH*HPGR:

GKN*J\PUGHIJK*GKN*RGIKHPKGKQP*HPGR*SGWP*XPPK*YMUHSPU*UPIKYJUQPN*QJKTINPUIKO*HSP*\UPTPKH*NG^*UPcMIUPRPKHT

GKN*P`\PQHGHIJKT*YUJR*XMILNIKOT*GKN*XMILH*PKWIUJKRPKH]

NB -UJWITIJKT*UPLGHIKO*HJ*J\PUGHIJK*GKN*RGIKHPKGKQP*SGWP*XPPK*YMUHSPU*P`HPKNPN*HJ*IKQLMNP*NPQJRRITTIJKIKO

GKN* NPQJKTHUMQHIJK* @IKQLMNIKO* NPRJLIHIJKB* HJ* OIWP* IR\JUHGKQP* HJ* \LGKKPN* NPQJRRITTIJKIKO* GKN

NPQJKTHUMQHIJK*GYHPU*HSP*MTPYML*TPUWIQP*LIYP*JY*HSP*XMILH*YGQILIH^*IT*JWPU]

PB %IHS*HSP*IKHUJNMQHIJK*JY*HSP*KPZ*-GUH*))*d7\\UJGQS*HJ*+MTHGIKGXILIH^e*JY*HSP*,JNP:*G\\UJ\UIGHP*UPYPUPKQPT

HJ*TMTHGIKGXILIH^*ZSPUPWPU*UPLPWGKH*HJ*HSP*IKHPOUGHPN*G\\UJGQS:*SGWP*XPPK*HGaPK*QGUP*JY]

YB 7QQPTTIXILIH^*GKN*MKIWPUTGL*NPTIOK*YJU*PKTMUIKO*XGUUIPU*YUPP*PKWIUJKRPKH*YJU*\PUTJKT*ZIHS*NITGXILIHIPT*SGT

XPPK*PR\SGTI_PN*X^*YMUHSPU*UPIKYJUQIKO*HSP*\UJWITIJKT*HJ*HSIT*PYYPQH*G\\UJ\UIGHPL ]̂

OB 7KKP`*7*OIWIKO*XUIPY*NPHGILT*JY*HSP*QJWPUGOP*JY*WGUIJMT*\UJWITIJKT*MKNPU*NIYYPUPKH*-GUHT>+PQHIJKT*JY*HSP

,JNP:*SGT*XPPK*M\NGHPN:*QJKTINPUIKO*RJNIYIQGHIJK*IK*HSP*TQJ\PT*JY*P`ITHIKO*-GUHT>+PQHIJKT*GKN*IKQLMTIJK

JY*KPZ*-GUHT>+PQHIJKT]
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7)% -)Y4#-)(D% 3#2)$% ,% 1';<-)")6$#2)% ,<<-',1"% .'

$4$.,#6,7#5#.EB

M;9%!")%7-#)8%1'2)-,3)%#6%2,-#'4$%+,-.$=>)1.#'6$%'8%.")

&'()% 9"#1"% 1'2)-% ().,#5)(% <-'2#$#'6$% '6% (#88)-)6.

,$<)1.$%'8%()2)5'<;)6.%'8%5,6(=74#5(#63%1'6$.-41.#'6

,1.#2#.ED%,-)%3#2)6%#6%J66)L%JD%9#."%,%2#)9%.'%<-'2#(#63

,6%'2)-2#)9%8'-%.")%4$)-$%'8%.")%&'()B

P%$)":%"!!#,"-.

P;8%J%5,6(%()2)5'<;)6.=74#5(#63%<-':)1.%,6(%.")%74#5.

8,1#5#.E%(4-#63%#.$%$)-2#1)%5#8)%1';<-#$)$%.")%8'55'9#63

;,:'-%$.,3)$Z

,0 U'1,.#'6=$#.#63D

70 &'61)<.4,5#G,.#'6%,6(%<5,66#63D

10 W)$#36#63%,6(%().,#5#63D

(0 &'6$.-41.#'6=)L)14.#'6D

)0 M<)-,.#'6%,6(%;,#6.)6,61)D%,6(

80 W)1';;#$$#'6#63%,6(%()1'6$.-41.#'6B

N,1"%$.,3)%6)1)$$,-#5E%-)Y4#-)$%<-'8)$$#'6,5$%'8%;,6E

(#$1#<5#6)$% 9"'% $"'45(% 9'-O% .'3).")-% ,$% ,% 9)55

1''-(#6,.)(% .),;% .'% ,1"#)2)% .")% ()$#-)(% <-'(41.

()5#2)-E%9#."%Y4,5#.E%,6(%$,8).E%,6(%'.")-%'7:)1.#2)$D

#6%,6%)88)1.#2)%;,66)-B

J<<-'<-#,.)% ;45.#S(#$1#<5#6,-E% .),;$% *'++% P;8;8

.' P;8;M0%6))(% .'%7)%1'6$.#.4.)(% .'%$411)$$8455E%;)).

.")%-)Y4#-);)6.$%'8%(#88)-)6.%$.,3)$B%N,1"% .),;%;,E

1';<-#$)%6))(%7,$)(%<-'8)$$#'6,5$%'4.%'8%.")%8'55'9#63

()<)6(#63%4<'6%.")%6,.4-)D%;,36#.4()%,6(%1';<5)L#.E

'8%.")%<-':)1.Z

[0 J-1"#.)1.H

\0 &#2#5%)63#6))-H

]0 >.-41.4-,5%)63#6))-H

T0 X)'.)1"6#1,5%)63#6))-H

^0 N5)1.-#1,5%)63#6))-H

_0 +54;7#63%)63#6))-H
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DB !IUP*\UJHPQHIJK*PKOIKPPUg

CB 9PGHIKO:* WPKHILGHIJK* GKN* GIU* QJKNIHIJKIKO

PKOIKPPUg

FB 4IYH:*PTQGLGHJU*GKN*RJWIKO*ZGLa*T\PQIGLITHg

)VB 7QJMTHIQT*T\PQIGLITHg

))B 2KYJURGHIJK>QJRRMKIQGHIJK* HPQSKJLJO^

PKOIKPPUg

)/B 9PGLHS:*TGYPH^*GKN*PKWIUJKRPKH*T\PQIGLITHg

)(B $KWIUJKRPKH>TMTHGIKGXILIH^*T\PQIGLITHg

)8B 0JZK*\LGKKPUg

).B =UXGK*NPTIOKPUg

)<B 4GKNTQG\P*GUQSIHPQHg

)DB +PQMUIH^*T^THPR*T\PQIGLITHg

)CB 2KHPUIJU*NPTIOKPUg

)FB hMGKHIH^*TMUWP^JUg

/VB -UJ[PQH>QJKTHUMQHIJK*RGKGOPUg

/)B 7QQPTTIXILIH^*GKN*MKIWPUTGL*NPTIOK*T\PQIGLITHg

//B 7TTPH>YGQILIH^*RGKGOPUg*GKN

/(B "HSPU*TMX[PQH*T\PQIGLITH@TB]

2H*IT*IR\JUHGKH*HSGH*LPGNPUT*GKN*RPRXPUT*JY*NPTIOK*HPGR:

\UJ[PQH*RGKGOPRPKH>QJKTHUMQHIJK*RGKGOPRPKH* HPGR:

GKN*J\PUGHIJK*GKN*RGIKHPKGKQP*HPGR:*NP\PKNIKO*JK*HSP

TI_P*GKN*QJR\LP`IH^*JY*HSP*\UJ[PQH:*GUP*QGUPYMLL^*TPLPQHPN

QJKTINPUIKO*HSPIU*cMGLIYIQGHIJK:*P`\PUIPKQP*GKN*P`\PUHITP

IK*HSPTP*YIPLNT]

<=1=1(!"#$%&'(")*

2K*XMILNIKO*\UJ[PQHT:*WGUIJMT*GT\PQHT*LIaP*YJURg*T\GQP

\LGKKIKOg* GPTHSPHIQTg* YIUP* GKN* LIYP* TGYPH^g* THUMQHMUGL

GNPcMGQ^g* \LMRXIKO* TPUWIQPTg* LIOSHIKO* GKN* KGHMUGL

WPKHILGHIJKg* PLPQHUIQGL* GKN* GLLIPN* IKTHGLLGHIJKTg* GIU

QJKNIHIJKIKO:* SPGHIKO* GKN* RPQSGKIQGL* WPKHILGHIJKg

GQJMTHIQT:* TJMKN* IKTMLGHIJK* GKN* KJITP* QJKHUJLg

IKTHGLLGHIJK*JY*LIYHT*GKN*PTQGLGHJUTg*XMILNIKO*GMHJRGHIJKg

NGHG*GKN*WJIQP*QJRRMKIQGHIJKg*JHSPU*MHILIH^*TPUWIQPT

IKTHGLLGHIJKTg* LGKNTQG\P* \LGKKIKO:* NPTIOK* GKN

NPWPLJ\RPKHg*MUXGK*\LGKKIKOg*PHQ*KPPN*HJ*XP*aP\H*IK

WIPZ*UIOSH*GH*HSP*QJKQP\H*THGOP]*0SP*\UJ[PQH*UPcMIUIKO

TMQS* RMLHIbNITQI\LIKGU^* IK\MHT* KPPN* G* QJJUNIKGHPN

G\\UJGQS* GRJKO* HSP* \UJYPTTIJKGLT* YJU* \UJ\PU

IKHPOUGHIJK*JY*WGUIJMT*NPTIOK*IK\MHT]*!JU*HSIT:*GKN*HJ

HGaP* QGUP* JY* HSP* QJR\LP`IHIPT* JY* RMLHIbNITQI\LIKGU^

UPcMIUPRPKHT:*G*NPTIOK*HPGR*JY*\UJYPTTIJKGLT*YUJR*HSP

UPcMIUPN* NITQI\LIKPT* TSGLL* XP* QJKTHIHMHPN* GH* HSP

G\\UJ\UIGHP*THGOP]*9PUP:*IH*IT*NPTIUGXLP*HSGH*HSP*RMLHIb

NITQI\LIKGU^* IKHPOUGHIJK* IT* IKIHIGHPN* UIOSH* YUJR* HSP

QJKQP\H* THGOP]*0SP* HPGR*TSGLL* YIKGLI_P* HSP*\LGK]*0SP

QJR\JTIHIJK*JY* HSP* HPGR*TSGLL*NP\PKN*JK* HSP*KGHMUP:

RGOKIHMNP*GKN*QJR\LP`IHIPT*JY*HSP*\UJ[PQH]*&PTIOK*IT

GK* PWJLMHIJKGU^* GKN* \GUHIQI\GHJU^* \UJQPTT:* ZSPUP

\GUHIQI\GHIJK*JY*HSP*JZKPU*QJKTHIHMHPT*G*WPU^*IR\JUHGKH

IK\MH*GH*GLL*THGOPT:*GKN*HSP*TGRP*TSGLL*XP*PKTMUPN*X^*HSP

NPTIOK*HPGR]

0J* PKTMUP* \UJ\PU* IR\LPRPKHGHIJK* JY* HSP* NPTIOK:* HSP

NPTIOK*HPGR:*RG^*XP*GTTJQIGHPN*NMUIKO*HSP*QJKTHUMQHIJK>

P`PQMHIJK*THGOP]

<=1=!( +,-."/0' 1)&)%"*"&0' )&2' 3-&#0,4/0$-&

1)&)%"*"&0'(")*#

0SP*JX[PQHIWP*JY*\UJ[PQH*RGKGOPRPKH*JU*QJKTHUMQHIJK

RGKGOPRPKH*IT*\UIRGUIL^*HJ*GQSIPWP*GQQJR\LITSRPKH

JY* G* \UJ[PQH* IK* GQQJUNGKQP* ZIHS* HSP* NPTIOKT* GKN

T\PQIYIQGHIJKT*IK*G*THI\MLGHPN*HIRP*GKN*QJTH*YUGRPZJUa:

PHQ:*ZIHS*G*NPOUPP*JY*GTTMUGKQP*\UIJU*HJ*QJRRPKQPRPKH

GKN*TGHITYGQHIJK*JK*QJR\LPHIJK*GKN*QJRRITTIJKIKO]

!JU* LGUOP* \UJ[PQHT:* TP\GUGHP* HPGRT* JY* P`\PUIPKQPN

\UJYPTTIJKGLT* YUJR* HSP* UPcMIUPN* NITQI\LIKPT* RG^* XP

QJKTHIHMHPN*YJU*\UJ[PQH*RGKGOPRPKH*@IKQLMNIKO*\LGKKIKO

GKN* TQSPNMLIKOB* GKN* YJU* QJKTHUMQHIJK* RGKGOPRPKH

NP\PKNIKO*M\JK*HSP*QJR\LP`IHIPT*JY*HSP*\UJ[PQH]*9JZPWPU:

YJU*TRGLLPU*\UJ[PQHT*HSPTP*HPGRT*RG^*XP*QJRXIKPN]*0SP

HPGRT* TSGLL* XP* UPT\JKTIXLP* YJU* NG^bHJbNG^* P`PQMHIJK:

TM\PUWITIJK:*cMGLIH^*QJKHUJL:*PHQ:*GKN*TSGLL*PKTMUP*IKHPUb

NITQI\LIKGU^*QJJUNIKGHIJK*NMUIKO*HSP*QJKTHUMQHIJK*THGOP]

0SP* HPGR*TSGLL* XP* UPT\JKTIXLP* HJ* GQSIPWP* TGHITYGQHJU^

QJR\LPHIJK*JY*HSP*\UJ[PQH*IK*UPT\PQH*JY*GLL*UPLPWGKH*\UJ[PQH

RGKGOPRPKH*YMKQHIJKT*LIaP*QJTH:*HIRP:*cMGLIH :̂*TGYPH :̂*PHQ]

+JRP*RPRXPUT*JY*HSP*NPTIOK*HPGR*RG^*GLTJ*XP*IKQLMNPN

IK*HSP*\UJ[PQH*RGKGOPRPKH*HPGR*GKN>JU*GTTJQIGHPN*GQHIWPL^

NMUIKO*HSP*\UJ[PQH*P`PQMHIJK*THGOP]

<=1=;(56",)0$-&')&2'1)$&0"&)&/"'(")*

"\PUGHIJK:*RGIKHPKGKQP*GKN*UP\GIUT*GLTJ*UPcMIUP*G*RMLHIb

NITQI\LIKGU^*G\\UJGQS*HJ*PKTMUP*HSGH*GLL*HSP*UPcMIUPRPKHT

JY*HSP*MTPUT*GUP*TGHITYGQHJUIL^*RPH]*&MUIKO*RGIKHPKGKQP

GKN* UP\GIUT:* HSP* [JXT* UPcMIUIKO* IKHPUbNITQI\LIKGU^

QJJUNIKGHIJK*SGWP*HJ*XP*P`PQMHPN*IK*TMQS*G*RGKKPU*GT

KJH*JKL^*HJ*QGMTP*LPGTH*IKQJKWPKIPKQP*HJ*HSP*MTPU*XMH

GLTJ*HJ*PKTMUP*HSGH*HSPUP*IT*KJ*RITRGHQS*JU*NGRGOP*HJ

HSP* THUMQHMUP:* YIKITSIKO:* YIHHIKOT* GKN* YI`HMUPT:* GKN* HJ

\UPTPUWP*HSP*IKHPOUIH^*JY*JHSPU*TPUWIQPT]*!JU*QGUU^IKO

JMH*UJMHIKP*RGIKHPKGKQP>UP\GIU*[JXT:*MHILI_GHIJK*JY*HSP

TPUWIQPT*JY*HUGIKPN*HPQSKIQIGKT*\UPYPUGXL^*SGWIKO*RMLHIb

NITQI\LIKGU^*TaILLT*TSJMLN*XP*PKQJMUGOPN]

+\PQIGL* UP\GIUT:* UPSGXILIHGHIJK* GKN* UPHUJYIHHIKO* GUP

T\PQIGLI_PN* [JXT* ZSIQS* NPRGKN* aKJZLPNOP* JY* HSP

P`ITHIKO* THUMQHMUP>IKTHGLLGHIJKT]* 7TTJQIGHIJK* JY

QJKQPUKPN*T\PQIGLITHT*RG^*XP*SPL\YML*YJU*HSPTP*ZJUaT]

0SP* J\PUGHIJK* GKN* RGIKHPKGKQP* HPGR* RG^* GLTJ* XP

aKJZK* GT* GTTPH* GKN* YGQILIH^* RGKGOPRPKH* JU* PTHGHP

RGKGOPRPKH*HPGR]

>(3'#""%",?(+.8%,"%",(#"+

+.:.'&3@."$

>=1* 0SP* RGIK* YMKQHIJKT* JY* NPTIOK* HPGR* @#""* <=1=1B

QJKTHIHMHPN* YJU* HSP* \LGKKIKO:* NPTIOKIKO* GKN

NPWPLJ\RPKH:*GUP*GT*MKNPUf
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GB !JURGLI_GHIJK*JY*NPTIOK*XUIPY*IK*QJKTMLHGHIJK

ZIHS*HSP*JZKPU]

XB +IHP*TMUWP^*GKN*TJIL*IKWPTHIOGHIJK]

QB -UP\GUGHIJK* JY* GLHPUKGHIWP* QJKQP\H* NPTIOKT:

SIOSLIOSHIKO*XJHS*HSPIU*\JTIHIWP*GKN*KPOGHIWP

GT\PQHT]

NB +PLPQHIJK*JY*G*QJKQP\H*IK*QJKTMLHGHIJK*ZIHS*GKN

ZIHS*HSP*QJKTPKH*JY*HSP*JZKPU]

PB +I_IKO*HSP*T^THPR]

YB &PWPLJ\RPKH*JY*NPTIOK:*IKWJLWIKOf

)B 2KHPOUGHIJK*JY*GUQSIHPQHMUP:*THUMQHMUP*GKN

TPUWIQPT:

/B +^KHSPTIT* JY* UPcMIUPRPKHT* JY* PGQS

NITQI\LIKP:*GKN

(B 2KHPUGQHIJK* ZIHS* PGQS* JHSPU* ZIHSIK* HSP

NPTIOK*HPGR*GKN*ZIHS*HSP*JZKPU]

OB -UP\GUGHIJK* JY* \UPLIRIKGU^* NPTIOKT* GKN

NUGZIKOT*GKN*JXHGIKIKO*HSP*JZKPUTe*G\\UJWGL]

SB -UP\GUGHIJK*JY*\UPLIRIKGU^*QJTH*PTHIRGHPT*YJU

G\\UJWGL*JY*JZKPU]

[B -UP\GUGHIJK*JY*ZJUabXUPGaNJZK*THUMQHMUP*GKN

\UJOUGRRP*YJU*\UPbQJKTHUMQHIJK*GQHIWIHIPT]

aB 7TTITHIKO* QLIPKH* HJ* JXHGIK* G\\UJWGLT* JY* HSP

7MHSJUIH^>GMHSJUIHIPT]

RB -UP\GUGHIJK* JY* NPHGILPN* T\PQIYIQGHIJKT* GKN

QJKTHUMQHIJK* ZJUaIKO* NUGZIKOT* ZIHS

IKHPOUGHIJK* JY* PKOIKPPUIKO* IK\MHT* JY* GLL

QJKQPUKPN*NITQI\LIKPT]

KB -UP\GUGHIJK* JY* NPHGILPN* NPTIOK* JY* PGQS

NITQI\LIKP*YJU*WGUIJMT*TPUWIQPT]

\B -PPU*UPWIPZ>\UJJY*QSPQaIKO*JY*HSP*NUGZIKOT>

NPTIOKT*IK*QGTP*JY*RG[JU>IR\JUHGKH*\UJ[PQHT:

NP\PKNIKO* M\JK* HSPIU* QJR\LP`IH^* GKN

TPKTIHIWIH ]̂

cB -UP\GUGHIJK*JY*NPHGILPN*QJTH*PTHIRGHP]

UB "XHGIKIKO*YIKGL*G\\UJWGL*JY*HSP*QLIPKH]

TB -UP\GUGHIJK*JY*XILL*JY*cMGKHIHIPT:*T\PQIYIQGHIJKT

GKN*HPKNPU*NJQMRPKHT]

>=!*0SP*YJLLJZIKO*QJKTINPUGHIJKT:*GT*RG^*XP*G\\LIQGXLP

HJ* HSP* \UJ[PQH:* RG^* XP* QJKTINPUPN* NMUIKO* \LGKKIKO:

KJHZIHSTHGKNIKO*HSP*JHSPU*UPLPWGKH*GT\PQHT*T\PQIYIQGLL^

\UPTQUIXPN* IK*QJKQPUKPN*-GUHT>+PQHIJKT*JY* HSIT*,JNPg

HSPTP*QJKTINPUGHIJKT*IK*OPKPUGL*GUP*ZIHS*HSP*JX[PQHIWP

JY* GNNUPTTIKO* IR\JUHGKH* ITTMPT* LIaP* PKWIUJKRPKHGL

\UJHPQHIJK:* PKPUO^* QJKTPUWGHIJK:* QMLHMUGL* ITTMPT:

QUPGHIKO*XGUUIPU*YUPP*XMILHbPKWIUJKRPKH:*TGYPH^*GT\PQHT:

PHQ:* GLL* JY* HSPTP* LPGNIKO* HJZGUNT* TMTHGIKGXLP

NPWPLJ\RPKH:*GKN*SGWP*HJ*XP*G\\LIPN*ZIHS*NMP*UPOGUN

HJ*HSP*T\PQIYIQ*UPcMIUPRPKHT*JY*TI_P*GKN*H^\P*JY*\UJ[PQHf

)B 5PJQLIRGHIQ:* OPJLJOIQGL* GKN* HJ\JOUG\SIQGL

YPGHMUPT]

/B 5PJHPQSKIQGL* QJKTINPUGHIJKT*ZIHS* UPT\PQH* HJ

TJIL>UJQa:*ZGHPU*HGXLP:*PHQ]

(B ;GUIPN* TJQIJLJOIQGL* \GHHPUK* JY* LIWIKO* IK* HSP

QJMKHU ]̂

8B $YYPQHIWP*LGKN*MTP*HJ*QGHPU*HJ*HSP*KPPNT*JY*HSP

TJQIPH^*IK*G*RJTH*QJKWPKIPKH*RGKKPU]

.B 1JNMLGU*\LGKKIKO*GKN*THGKNGUNI_GHIJK*HJ*HGaP

QGUP* JY* YMHMUP* \LGKKIKO* OIWIKO* NMP

QJKTINPUGHIJK* HJ* HSP* T\PQIYIPN* \LGKKIKO

QJKHUJLT]

<B $R\SGTIT* JK* NG^LIOSH* MHILI_GHIJK:* KGHMUGL

WPKHILGHIJK:*TSIPLNIKO:*GKN*ZIKNJZ*GUPG*GKN

NIT\JTIHIJKg*NG^LIOSHIKO*HJ*XP*TM\\LPRPKHPN

ZIHS*GK*IKHPOUGHPN*NPTIOK*JY*GUHIYIQIGL*LIOSHIKO]

DB "\HIRMR* MHILI_GHIJK* JY* UPKPZGXLP* PKPUO^

TJMUQPT*NML^*IKHPOUGHPN*IK*HSP*JWPUGLL*PKPUO^

T^THPR*NPTIOKg*ZIHS*QJKTINPUGHIJK*JY* GQHIWP

GKN* \GTTIWP* GT\PQHT* IK* XMILNIKO* NPTIOK

IKQLMNIKO* HSPURGL* \PUYJURGKQP* JY* XMILNIKO

PKWPLJ\P]

CB #GIK* ZGHPU* SGUWPTHIKO:* IKHPOUGHPN* ZGHPU

RGKGOPRPKH*IKQLMNIKO*UPQ^QLP*GKN*UPMTP:*PHQ]

FB =TP* JY* G\\UJ\UIGHP* XMILNIKO* RGHPUIGLT

QJKTINPUIKO*GT\PQHT*LIaP*PKPUO^*QJKTMR\HIJK

IK*\UJNMQHIJK:*HUGKT\JUHGHIJK*GKN*MHILI_GHIJK:

UPQ^QLGXILIH :̂*PHQ:*GKN*YJU*NPQJKTHUMQHIJK:*YJU

\UJRJHIKO*TMTHGIKGXLP*NPWPLJ\RPKH]

)VB #PcMITIHP*RGKNGHJU^*\UJWITIJKT* YJU*\PUTJKT

ZIHS*NITGXILIHIPT]

))B 7QJMTHIQGL* QJKHUJLT* YJU* XMILNIKOT* GKN* HSP

TMUUJMKNIKOT]

)/B -UJRJHIJK*JY*GUHZJUa*IK*XMILNIKOT:*PT\PQIGLL :̂

RG[JU>IR\JUHGKH*XMILNIKOT]

)(B &MP*QJOKI_GKQP*JY*UPQJRRPKNGHIJKT*JY* HSP

7UQSGPJLJOIQGL*+MUWP^*JY*2KNIG*ZIHS*UPOGUN

HJ* KGHIJKGL* RJKMRPKHT* GKN* QJKTHUMQHIJK* IK

GUQSGPJLJOIQGLL^*IR\JUHGKH*TIHPT]

)8B &MP* QJOKI_GKQP* JY* UPLPWGKH* \UJWITIJKT

G\\LIQGXLP*HJ*QJGTHGL*UPOMLGHIJK*_JKP]

).B ,JKTPUWGHIJK*JY*SPUIHGOP*THUMQHMUPT*GKN*GUPGT:

ZIHS*NMP*QJKTINPUGHIJK*HJ*HSP*QJKQPUKT*JY*HSP

GUQSGPJLJOIQGL*NP\GUHRPKHT]

)<B $KWIUJKRPKHGL*GKN*TJQIGL*IR\GQH*GKGL^TIT]

)DB &PTIOK*JY*TPUWIQPT*ZIHS*PR\SGTIT*JK*GT\PQHT

JY*PKPUO^*PYYIQIPKQ :̂*PKWIUJKRPKH*YUIPKNLIKPTT

GKN*RGIKHGIKGXILIH ]̂

)CB 2KHPOUGHPN*ZGTHP*RGKGOPRPKH]

)FB ;JIQP*GKN*NGHG*QJRRMKIQGHIJK:*GMHJRGHIJK*JY

XMILNIKO*TPUWIQPT:*GKN*IKHPLLIOPKH*XMILNIKOg*MTP

JY* TPQMUIH^* GKN* TMUWPILLGKQP* T^THPR* IK

IR\JUHGKH* GKN* TPKTIHIWP* XMILNIKOT:* TMQS* GT

GQQPTT*QJKHUJL* YJU* HSP*\PJ\LP*GT*ZPLL* GT* YJU

WPSIQLP]

/VB 2KHPULIKaIKO* JY* YIUP* GLGUR* T^THPR:* YIUP

\UJHPQHIJK* T^THPR:* TPQMUIH^* T^THPR:

WPKHILGHIJK:*PLPQHUIQGL*T^THPRT:*PHQ]
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/)B 7KGL^TIT*JY*PRPUOPKQ^*\JZPU:*THGKNX^*\JZPU

UPcMIUPRPKH*GKN*QG\HIWP*\JZPU*T^THPRT]

//B ,JTH* J\HIRI_GHIJK* HSUJMOS* HPQSKIcMPT* LIaP

WGLMP*PKOIKPPUIKO]

/(B 7NJ\HIJK*JY* IKKJWGHIWP* HPQSKJLJOIPT*OIWIKO

NMP* QJKTINPUGHIJK* HJ* QJKTHUMQHGXILIH^* GKN

cMGLIH^*GT\PQHT]

/8B 2KTHUMRPKHGHIJK*JY*XMILNIKO:*RJKIHJUIKO*GKN

MTP* JY* IKYJURGHIJK* TJ* OPKPUGHPN* HJ* PYYPQH

IR\UJWPRPKHT*IK*\LGKKIKO*GKN*NPTIOK*JY*YMHMUP

XMILNIKO* \UJ[PQHT:* GKN* MTP* JY* TMQS

IKTHUMRPKHGHIJK*HJ*RJKIHJU*GK^*GNWPUTP*PYYPQH

JK* HSP* XMILNIKO* GT* ZPLL* GT* KPIOSXJMUIKO

XMILNIKOT]

2( -&"8$4*-$%&"C.D.-*$%&"( E#-$*#'F

%G#$%&"H

2=1( 0SP* RGIK* YMKQHIJKT* JY* HSP* HPGRT* @#""* <=1=!B

QJKTHIHMHPN* YJU* -UJ[PQH* 1GKGOPRPKH>,JKTHUMQHIJK

1GKGOPRPKH*RG^*XP*HJ:

GB T\PQIY^*QUIHPUIG*YJU*TPLPQHIJK*JY*QJKTHUMQHJUTg

XB T\PQIY^*cMGLIH^*QJKHUJL:*cMGLIH^*GMNIH*T^THPR

GKN*TGYPH^*T^THPRg

QB TSJUHbLITH*QJKTHUMQHJUTg

NB SGWP* \UPbXIN* RPPHIKOT* ZIHS* HSP* IKHPKNIKO

QJKTHUMQHJUTg

PB UPQPIWP*GKN*PWGLMGHP*HPKNPUTg

YB TPLPQH*QJKTHUMQHJUTg

OB P`PQMHIJK*GKN*TM\PUWITIJKg

SB RJKIHJU*YJU*cMGLIH :̂*HIRP*GKN*QJTH*QJKHUJL*GKN

YJU*JHSPU*\UJ[PQH*RGKGOPRPKH*YMKQHIJKTg

[B \UP\GUP>QPUHIY^* HSP* QJR\LPHIJK* @GTbXMILHB

NUGZIKOTg

aB GTTITH*IK*OPHHIKO*THGHMHJU^*G\\UJWGLT*GH*WGUIJMT

THGOPTg*GKN

RB PKTMUP*GWGILGXILIH^*JY*J\PUGHIJK*RGKMGLT*YJU

YIPLN*MTP]

2=!(7\GUH*YUJR*HSP*T\PQIYIQ*\UJWITIJKT*LGIN*NJZK*IK*HSP

QJKQPUKPN*-GUHT>+PQHIJKT*JY* HSP*,JNP:* HSP* YJLLJZIKO

QJKTINPUGHIJKT:* GT* RG^* XP* G\\LIQGXLP* HJ* HSP* \UJ[PQH

QJKQPUKPN:*TSGLL*XP*OIWPK*NMP*GHHPKHIJKf

GB 7NJ\HIKO*TQIPKHIYIQ*\UIKQI\LPT*JY*QJKTHUMQHIJK

\UJ[PQH*RGKGOPRPKH:*IKQLMNIKO*cMGLIH :̂*QJTH:

HIRP:*GKN*TGYPH^*RGKGOPRPKH]

XB $KOGOPRPKH* JY* P`PQMHIKO* GKN* TM\PUWITIKO

GOPKQIPT:*ZSIQS*RPPH*HSP*T\PQIYIPN*KJURT*JY

TaILLT:*T\PQIGLI_GHIJK:*P`\PUIPKQP:*UPTJMUQPYMLb

KPTT:*PHQ:*YJU*HSP*ZJUa]

QB $KTMUIKO* IKHPUbNITQI\LIKGU^* QJJUNIKGHIJK

NMUIKO*QJKTHUMQHIJK]

NB ,JKHUGQH* RGKGOPRPKH* GKN* HPQSKJbLPOGL

GT\PQHT]

PB ,JR\LPHIJK:*QJRRITTIJKIKO*GKN*HUIGL*UMK*JY

IKTHGLLGHIJKT>PcMI\RPKH* GKN* HSPIU* J\PUGHIJK

GKN*RGIKHPKGKQP*HSUJMOS*HSP*TM\\LIPUT>JHSPU

HPGRT:*ZSPUP*KPQPTTGU ]̂

YB 1GaP*GWGILGXLP*TSJ\*NUGZIKOT*GT*ZPLL*GT*GTb

XMILH*NUGZIKOT*YJU*HSP*XMILNIKO*GKN*TPUWIQPT]

OB 7UUGKOP*GLL*RGIKHPKGKQP*GKN*J\PUGHIJK*RGKMGL

YUJR*HSP*QJKQPUKPN*TM\\LIPUT>RGKMYGQHMUPUT]

2=;(0SP*HPGR*JY*\UJYPTTIJKGLT*@#""*<=1=!B*TSGLL*ZJUa

GKN* RJKIHJU* HSP* \UJ[PQH* GQHIWIHIPT* YJU* TMQQPTTYML

QJKTHUMQHIJK>P`PQMHIJK* JY* HSP* \UJ[PQH* ZIHS* UPOGUN* HJ

WGUIJMT* QJKTHUMQHIJK* \UJ[PQH* RGKGOPRPKH* YMKQHIJKT:

\GUHIQMLGUL :̂*HIRP:*QJTH:*cMGLIH^*GKN*TGYPH ]̂

A &3.4#$%&"?( @#%"$."#"-.?( +.F

-&@@%88%&"%",(#"+(+.-&"8$4*-$%&"

A=1(0SP*HPGR*JY*\UJYPTTIJKGLT*@#""*<=1=;B*TSGLL*TPH*M\*G

T^THPR* JY* \PUIJNIQ* RGIKHPKGKQP* GKN* M\aPP\* JY

QJKTHUMQHPN*XMILNIKOT]

A=!( 0SP* J\PUGHIJK* GKN* RGIKHPKGKQP* HPGR* TSGLL* XP

UPT\JKTIXLP*YJU*\UP\GUGHIJK>G\\LIQGHIJK*JY*J\PUGHIJK*GKN

RGIKHPKGKQP*RGKMGL:*GKN*NUGZ*RGIKHPKGKQP*TQSPNMLP>

YUPcMPKQIPT*GKN*OMINPLIKPT*YJU*RGIKHPKGKQP*\PUTJKKPL]

7\GUH* YUJR* HSP* T\PQIYIQ* \UJWITIJKT* LGIN* NJZK* IK

QJKQPUKPN*-GUHT>+PQHIJKT*JY*HSP*,JNP:*HSP*YJLLJZIKO:

GT*RG^*XP*G\\LIQGXLP* HJ* HSP*\UJ[PQH*QJKQPUKPN:*TSGLL

GNNIHIJKGLL^*XP*HGaPK*IKHJ*GQQJMKHf

GB -PUIJNIQ*WGLINGHIJK*JY*XMILNIKOT*X^*QJR\PHPKH

\UJYPTTIJKGLT* HSUJMOS* IKT\PQHIJK* JY* HSP

XMILNIKOT* IK* UPT\PQH*JY*THUMQHMUGL*TGYPH^*GKN

TGYPH^*JY*PLPQHUIQGL*GKN*JHSPU*IKTHGLLGHIJKT*GKN

PKTMUIKO*HSGH*GLL*YIUP*TGYPH^*PcMI\RPKH>T^THPRT

GUP*IK*\UJ\PU*ZJUaIKO*QJKNIHIJK]

XB -PUIJNIQ*GQQPTTIXILIH^*GMNIHT*HJ*PKTMUP*HSGH*HSP

XMILNIKOT* UPRGIK*MKIWPUTGLL^*GQQPTTIXLP*GKN

XGUUIPU*YUPP*YJU*\PUTJKT*ZIHS*NITGXILIHIPT]

QB -UP\GUGHIJK* JY* \UPNIQHIWP>\UPWPKHIWP

RGIKHPKGKQP*TQSPNMLPT*YJU*GLL*IKTHGLLGHIJKT*IK

HSP*XMILNIKO*GKN*THUIQHL^*YJLLJZIKO*HSP*TGRPg

HSP*UPQJUN*JY*HSP*\UPWPKHIWP*RGIKHPKGKQP*HJ

XP*\UJ\PUL^*aP\H]

NB $KTMUIKO* IKHPUbNITQI\LIKGU^* QJJUNIKGHIJK

NMUIKO* J\PUGHIJK* GKN* RGIKHPKGKQP:* GKN

UP\GIUTg*NP\LJ^RPKH*JY*HUGIKPN*\PUTJKKPL*ZIHS

RMLHIbNITQI\LIKGU^*TaILLT*HJ*XP*PKQJMUGOPN]

PB ,JKNIHIJK*TMUWP^*JY*THUMQHMUPT*GKN*IKTHGLLGHIJKT:

INPKHIYIQGHIJK*JY*NITHUPTT*JY*WGUIJMT*PLPRPKHT

GKN* IKIHIGHIKO* \LGKT* YJU* UPSGXILIHGHIJK>

UPHUJYIHHIKO* ZPLL* IK* HIRP]* -JTHbNITGTHPU

IKWPTHIOGHIJKT*X^*QJR\PHPKH*PKOIKPPU>T\PQIGLITH]
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A=;*0SP*\UJ\JTGLT*YJU*UPSGXILIHGHIJK>UPHUJYIHHIKO*TSJMLN

XP*\UP\GUPN*GYHPU*NPHGILPN*IKWPTHIOGHIJKT*HSUJMOS*WITMGL

IKT\PQHIJK:*RGIKHPKGKQP*UPQJUNT*GKN*HPTHIKO*GT*UPcMIUPN

GKN*OJH*P`PQMHPN*HSUJMOS*T\PQIGLI_PN*GOPKQIPT*MKNPU

HSP* OMINGKQP* GKN* TM\PUWITIJK* JY* QJR\PHPKH

\UJYPTTIJKGLT]*!JU* YMUHSPU*NPHGILT* GKN*OJJN*\UGQHIQPT

UPOGUNIKO* HSP* TGRP:* UPYPUPKQP* TSGLL* XP* RGNP* HJ

-GUH D d,JKTHUMQHIJK* 1GKGOPRPKH:* -UGQHIQPT* GKN

+GYPH^e*JY*HSP*,JNP]

A=<*7YHPU*HSP*MTPYML*TPUWIQP*LIYP*JY*G*XMILNIKO*IT*JWPU:*JU

YJU*JHSPU*UPGTJKT*TMQS*GT*UPNPWPLJ\RPKH*GKN*\UJ\JTPN

QSGKOP*IK*MTP*JY*HSP*LGKN*GKN*XMILH*YGQILIH :̂*IH*RG^*XP

UPcMIUPN* HJ* NPQJKTHUMQH* G* XMILNIKO]* +MQS* G
NPQJKTHUMQHIJK* IT* \UPQPNPN* X^* GK* JUOGKI_PN
NPQJRRITTIJKIKO]* 0SP* NPQJRRITTIJKIKO* GKN

NPQJKTHUMQHIJK* KPPNT* HJ* XP* ZPLL* \LGKKPN* GKN
QJJUNIKGHPN*GRJKO*QJKQPUKPN*XMILNIKO*\UJYPTTIJKGLT
TJ*GT*HJ*PKTMUP*TGYPH^*NMUIKO*TMQS*J\PUGHIJKT:*GT*GLTJ
UPHUIPWGL* JY* G\\UJ\UIGHP* \UJNMQHT:* QJR\JKPKHT* GKN
T^THPRT:* YJU* HSPIU* \JTTIXLP* UPMTP* JU* UPQ^QLIKO:* JU
NIT\JTGL*GT*RG^*XP*G\\UJ\UIGHP]*0SIT*RG^*IK*HMUK*UPcMIUP

G*QJR\UPSPKTIWP*NPQJRRITTIJKIKO*GKN*NPQJKTHUMQHIJK
@IKQLMNIKO*NPRJLIHIJKB*\LGK:*ZSIQS*RG^*XP*\UP\GUPN
NMUIKO*HSP*IKIHIGL*THGOPT*JY*HSP*\UJ[PQH*GKN*aP\H*GWGILGXLP
YJU*MTP*GH*HSP*PKN*JY*LIYP*Q^QLP*JY*HSP*TGRP]

#"".D(#

@37)4#"*(]/B

)4%./(+.$#%'8(&/($5.(-&:.4#,.(&/(:#4%&*8(34&:%8%&"8(*"+.4(+%//.4."$

3#4$8C8.-$%&"8(&/($5.(-&+.

#F1(3#4$(1(+./%"%$%&"8

2H*LITHT*HSP*HPURT*G\\PGUIKO*IK*GLL*HSP*-GUHT>+PQHIJKT*JY
HSP*3GHIJKGL*EMILNIKO*,JNP*JY*2KNIG]*9JZPWPU:*TJRP

QJRRJK*NPYIKIHIJKT*GUP*UP\UJNMQPN*IK*HSIT*-GUH*GLTJ]

#F!(3#4$(!(#+@%"%8$4#$%&"

2H*QJWPUT*HSP*GNRIKITHUGHIWP*GT\PQHT*JY*HSP*,JNP:*TMQS

GT*G\\LIQGXILIH^*JY*HSP*,JNP:*JUOGKI_GHIJK*JY*XMILNIKO

NP\GUHRPKH*YJU*PKYJUQPRPKH*JY*HSP*,JNP:*\UJQPNMUP*YJU

JXHGIKIKO* NPWPLJ\RPKH* GKN* XMILNIKO* \PURIHT:* GKN

UPT\JKTIXILIH^* JY* HSP* JZKPU* GKN* GLL* \UJYPTTIJKGLT

IKWJLWPN*IK*HSP*\LGKKIKO:*NPTIOK*GKN*QJKTHUMQHIJK*JY

HSP*XMILNIKO]

#F;(3#4$(;(+.:.'&3@."$(-&"$4&'(4*'.8

#"+(,.".4#'()*%'+%",(4.7*%4.@."$8

2H* QJWPUT* HSP* NPWPLJ\RPKH* QJKHUJL* UMLPT* GKN* OPKPUGL

XMILNIKO*UPcMIUPRPKHT*YJU*\UJ\PU*\LGKKIKO*GKN*NPTIOK

GH*HSP*LG^JMH*GKN*XMILNIKO*LPWPL*HJ*PKTMUP*SPGLHS*TGYPH :̂

\MXLIQ*TGYPH^*GKN*NPTIUPN*cMGLIH^*JY*LIYP]*2H*GLTJ*QJWPUT

UPcMIUPRPKHT* YJU* GQQPTTIXILIH^* IK* XMILNIKOT* GKN* XMILH

PKWIUJKRPKH*YJU*PLNPUT*GKN*\PUTJKT*ZIHS*NITGXILIHIPT]

#F<(3#4$(<(/%4.(#"+('%/.(8#/.$9

2H*QJWPUT*HSP*UPcMIUPRPKHT*YJU*YIUP*\UPWPKHIJK:*LIYP*TGYPH^

IK*UPLGHIJK*HJ*YIUP:*GKN*YIUP*\UJHPQHIJK*JY*XMILNIKOT]*2H

GLTJ* T\PQIYIPT* JQQM\GKQ^bZITP* QLGTTIYIQGHIJK:

QJKTHUMQHIJKGL* GT\PQHT:* POUPTT* UPcMIUPRPKHT* GKN

\UJHPQHIJK* YPGHMUPT* HSGH* GUP* KPQPTTGU^* HJ* RIKIRITP

NGKOPU*HJ*LIYP*GKN*\UJ\PUH^*YUJR*YIUP]

#F>(3#4$(>()*%'+%",(@#$.4%#'8

2H* QJWPUT* HSP* UPcMIUPRPKHT*JY*XMILNIKO*RGHPUIGLT*GKN

QJR\JKPKHT:* GKN* QUIHPUIG* YJU* GQQP\HIKO* KPZ* JU

GLHPUKGHIWP*XMILNIKO*RGHPUIGLT*GKN*QJR\JKPKHT]

#F2(3#4$(2(8$4*-$*4#'(+.8%,"

0SIT* -GUH* HSUJMOS* IHT* PIOSH* +PQHIJKT* \UJWINPT* YJU

THUMQHMUGL* GNPcMGQ^* JY* XMILNIKOT* HJ* NPGL* ZIHS* XJHS

IKHPUKGL* GKN* P`HPUKGL* PKWIUJKRPKH:* GKN* \UJWINPT

OMINGKQP*HJ*PKOIKPPUT>THUMQHMUGL*PKOIKPPUT*YJU*WGUIPN

MTGOP*JY*RGHPUIGL>HPQSKJLJO^*H^\PT*YJU*XMILNIKO*NPTIOK]

#F2=1(8JKLMNO(1('NPQR?(/NSKJR(POQ(.TTJKLR

2H*QJWPUT*XGTIQ*NPTIOK*LJGNT*HJ*XP*GTTMRPN*IK*HSP*NPTIOK

JY*XMILNIKOT]*0SP*IR\JTPN*LJGNT:*ZIKN*LJGNT:*TPITRIQ

YJUQPT:*TKJZ*LJGNT*GKN*JHSPU*LJGNT:*ZSIQS*GUP*T\PQIYIPN

HSPUPIK:*GUP*RIKIRMR*ZJUaIKO*LJGNT*ZSIQS*TSJMLN*XP

HGaPK*IKHJ*QJKTINPUGHIJK*YJU*\MU\JTPT*JY*NPTIOK]

#F2=!(8JKLMNO(!(8NMUR(POQ(/NVOQPLMNOR

2H*QJWPUT*OPJHPQSKIQGL*NPTIOK*@\UIKQI\LPTB*JY*XMILNIKO

YJMKNGHIJKT:* TMQS* GT* TSGLLJZ* YJMKNGHIJKT:* LIaP:

QJKHIKMJMT* THUI\* YJJHIKOT:* QJRXIKPN* YJJHIKOT:* UGYH

YJMKNGHIJKT:*NPP\*YJMKNGHIJKT*LIaP*\ILP*YJMKNGHIJKT*GKN

JHSPU* YJMKNGHIJK* T^THPRT* HJ* PKTMUP* TGYPH^* GKN

TPUWIQPGXILIH^* ZIHSJMH* P`QPPNIKO* HSP* \PURITTIXLP

THUPTTPT*JY*HSP*RGHPUIGLT*JY*YJMKNGHIJKT*GKN*HSP*XPGUIKO

QG\GQIH^* JY* HSP* TM\\JUHIKO* TJIL>UJQa]* 2H* GLTJ* QJWPUT

\UJWITIJKT* UPLGHIKO* HJ*\UPLIRIKGU^*ZJUa* UPcMIUPN* YJU
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QJKTHUMQHIJK* JY* YJMKNGHIJKT* GKN* \UJHPQHIJK* JY

P`QGWGHIJK]

#F2=;(8JKLMNO(;($MWXJS(POQ()PWXNN

#F2=;=1(8"/0$-&'9:'($*;",

2H*QJWPUT*HSP*OPKPUGL*\UIKQI\LPT*IKWJLWPN*IK*HSP*NPTIOK

JY*THUMQHMUGL*HIRXPU*IK*XMILNIKOT:*IKQLMNIKO*PLPRPKHT*JY

THUMQHMUPT* QJKKPQHPN* HJOPHSPU* X^* YGTHPKPUT>YGTHPKIKO

HPQSKIcMPT]

#F2=;=!(8"/0$-&'9<'<)*;--

2H*QJWPUT*HSP*OPKPUGL*\UIKQI\LPT*IKWJLWPN*IK*HSP*NPTIOK

JY* THUMQHMUGL* XGRXJJ* IK* XMILNIKOT* ZIHS* UPOGUN* HJ

RPQSGKIQGL*UPTITHGKQP*GKN*NMUGXILIH^*JY*THUMQHMUPT]*2H

GLTJ* QJWPUT* NPTIOK* JY* XJHS* XGRXJJ* @UJMKN* XGRXJJ:

T\LIH*XGRXJJ:*OLMPN*LGRIKGHPN*XGRXJJB*GKN*XGRXJJb

XGTPN* \GKPLT* [JIKPN* HJOPHSPU* ZIHS* GNSPTIWPT* JU

RPQSGKIQGL*YGTHPKPUT]*2H*GLTJ*QJWPUT*RIKIRMR*THUPKOHS

NGHG:*NIRPKTIJKGL*THGXILIH :̂*OUGNIKO*UPcMIUPRPKHT*GKN

HUGNIHIJKGL* XGRXJJ* [JIKHT* YJU* cMGLIH^* GTTMUGKQP]

,JKTHUMQHIJKGL*GT\PQHT*MTIKO*XGRXJJ:*TMQS*GT:*ZJUa

JK* TIHP:* YGXUIQGHIJK* JY* QJR\JKPKHT* JYYbTIHP* GKN* HSPIU

PUPQHIJK*JK*TIHP*GUP*GLTJ*QJWPUPN*HJ*HSP*P`HPKH*KPQPTTGU^

HJ* IKNIQGHP* GKN* PKTMUP* HSP* cMGLIH^* JY* RGHPUIGL* GKN

THGKNGUN* JY* ZJUaRGKTSI\* HJ* QJR\L^* ZIHS* HSP

GTTMR\HIJKT*JY*HSP*NPTIOK*UMLPT*GKN*HSP*LIRIHGHIJKT]

#F2=<(8JKLMNO(<(@PRNOSY

2H*QJWPUT*HSP*THUMQHMUGL*NPTIOK*GT\PQHT*JY*MKUPIKYJUQPN

LJGN*XPGUIKO*GKN*KJKbLJGN*XPGUIKO*ZGLLT:*QJKTHUMQHPN

ZIHS*RGTJKU^*MKIHT*\PURIHHPN*HSPUPIK]*2H*GLTJ*NPGLT*ZIHS

HSP* TPLPQHIJK*JY*RGHPUIGLT:* T\PQIGL* YPGHMUPT*JY*NPTIOK

GKN* QJKTHUMQHIJK* YJU* RGTJKU^* QJKTHUMQHIJK* MTIKO

UPQHGKOMLGU* RGTJKU^* MKIHT* GKN* QJWPUT* OMINPLIKPT

UPOGUNIKO* PGUHScMGaP* UPTITHGKH* XMILNIKOT* QJKTHUMQHPN

MTIKO*RGTJKU^*JY*LJZ*THUPKOHS]*2H*GLTJ*QJWPUT*\UJWITIJKT

YJU* NPTIOK* JY* UPIKYJUQPN* XUIQa* GKN* UPIKYJUQPN* XUIQa

QJKQUPHP* YLJJUT* GKN* UJJYT]* 2H* GLTJ* OIWPT* HSP

UPQJRRPKNGHIJKT* YJU* THUMQHMUGL* NPTIOK* GT\PQHT* JY

UPIKYJUQPN* LJGN* XPGUIKO* GKN* KJKbLJGN* XPGUIKO* ZGLLT:

QJKTHUMQHPN*ZIHS*NIYYPUPKH*H^\PT*JY*XUIQaT*GKN*XLJQaT]

#F2=>*8JKLMNO(>(-NOKSJLJ

#F2=>=1(8"/0$-&'=:'+7)$&')&2'>"$&?-,/"2'3-&/,"0"

2H* QJWPUT* HSP* OPKPUGL* THUMQHMUGL* MTP* JY* \LGIK* GKN

UPIKYJUQPN*QJKQUPHP]

#F2=>=!(8"/0$-&'=<'+,"#0,"##"2'3-&/,"0"

2H* QJWPUT* HSP* OPKPUGL* THUMQHMUGL* MTP* JY* \UPTHUPTTPN

QJKQUPHP]*2H*QJWPUT*XJHS*ZJUa*QGUUIPN*JMH*JK*TIHP*GKN

HSP*RGKMYGQHMUP*JY*\UPQGTH*\UPTHUPTTPN*QJKQUPHP*MKIHT]

#F2=2(8JKLMNO(2(8LJJU

2H*QJWPUT*HSP*THUMQHMUGL*NPTIOK*GT\PQHT*JY*THPPL*THUMQHMUPT

IK*XMILNIKOT]* 2H*G\\LIPT* HJ*OPKPUGL*QJKTHUMQHIJK*MTIKO

SJH*UJLLPN*THPPL*TPQHIJKT*GKN*THPPL*HMXPT:*[JIKPN*MTIKO

UIWPHIKO:*XJLHIKO*GKN*ZPLNIKO]

#F2=A( 8JKLMNO( A( 3SJTPXSMKPLMNO?( 8YRLJWR( )VMUQMOZ

POQ(@M[JQC-NW\NRMLJ(-NORLSVKLMNO

#F2=A=1(8"/0$-&'@:'+,"?);,$/)0"2'3-&/,"0"

2H* QJWPUT* UPQJRRPKNGHIJKT* UPOGUNIKO* RJNMLGU

\LGKKIKO:* QJR\JKPKH* TI_PT:* \UPYGXUIQGHIJK* T^THPRT:

NPTIOK*QJKTINPUGHIJKT:*[JIKHT*GKN*RGKMYGQHMUP:*THJUGOP:

HUGKT\JUH* GKN* PUPQHIJK* JY* \UPYGXUIQGHPN* QJKQUPHP

PLPRPKHT* YJU* MTP* IK* XMILNIKOT* GKN* TMQS* UPLGHPN

UPcMIUPRPKHT*YJU*\UPYGXUIQGHPN*QJKQUPHP

#F2=A=!( 8"/0$-&' @<' 8A#0"*#' <4$72$&%' )&2' 1$B"2C

3-*6-#$0"'3-&#0,4/0$-&

2H* QJWPUT* UPQJRRPKNGHIJKT* UPOGUNIKO* RJNMLGU

\LGKKIKO:* QJR\JKPKH* TI_PT:* [JIKHT:* RGKMYGQHMUP:

THJUGOP:* HUGKT\JUH* GKN* PUPQHIJK* JY* \UPYGXUIQGHPN

PLPRPKHT* YJU* MTP* IK* XMILNIKOT* GKN* TMQS* UPLGHPN

UPcMIUPRPKHT*YJU*T^THPRT*XMILNIKO*GKN*RI`PN>QJR\JTIHP

QJKTHUMQHIJK]

#F2=B(8JKLMNO(B(,UPRR(POQ(,UP]MOZ

2H*QJWPUT*HSP*YJLLJZIKOf

GB +PLPQHIJK*GKN*G\\LIQGHIJK*JY*OLGTT*IK*XMILNIKOT:

NIYYPUPKH*H^\PT*JY*OLGTT:*HSPIU*UPcMIUPRPKHT*GKN

GTTJQIGHPN*OLG_IKO*RGHPUIGLT]

XB 5MINIKO* \UJWITIJK* YJU* OLG_IKO* IK* XMILNIKOT

ZIHS*UPT\PQH*HJ*HSPIU*PYYPQH*JK*PKPUO :̂*WITMGL

@LIOSHB*GKN*TJLGU*PKWIUJKRPKHT*IK*HSP*XMILNIKO]

QB +PLPQHIJK*JY*OLGTT*IK*XMILNIKOT:*TMX[PQH*HJ*ZIKN

LJGNIKO:* TPITRIQ* LJGNIKO* GKN* T\PQIGL

QJKTINPUGHIJKT*YJU*YIUP*UGHPN*OLGTT*GKN*UPLGHPN

RGHPUIGLT]

NB -UJWITIJKT* YJU* HSP* TPLPQHIJK* JY* GKN

RGKIYPTHGHIJK* JK* OLGTT* MTPN* IK* XMILNIKOT:

TMX[PQH*HJ*TGYPH^*ZIHS*UPT\PQH*HJ*SMRGK*IR\GQH

JK*HSP*JQQM\GKHT]

PB -UJWITIJKT*UPLGHIKO*HJ*OLG_IKO*T^THPRT*TMQS*GT

TPLPQHIJK:* NPTIOK:* YGXUIQGHIJK:* IKTHGLLGHIJK:

HPTHIKO*GKN*RGIKHPKGKQP]

#FA(3#4$(A(-&"8$4*-$%&"(@#"#,.@."$?

34#-$%-.8(#"+(8#/.$9

2H* QJWPUT* QJKTHUMQHIJK* \UJ[PQH* RGKGOPRPKHg

QJKTHUMQHIJK*\LGKKIKO:*TIHP*RGKGOPRPKH*GKN*XMILNIKO

QJKTHUMQHIJK*\UGQHIQPTg*THJUGOP:*THGQaIKO*GKN*SGKNLIKO

JY* RGHPUIGLTg* GKN* TGYPH^* JY* \PUTJKKPL* NMUIKO

QJKTHUMQHIJK*J\PUGHIJKT*YJU*GLL*PLPRPKHT*JY*G*XMILNIKO

GKN*NPRJLIHIJK*JY*XMILNIKOTg*GKN*SGXIHGH*GKN*ZPLYGUP
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UPcMIUPRPKHT* YJU* ZJUaPUT]* 2H* GLTJ* QJWPUT* OMINPLIKPT

UPLGHIKO* HJ* UP\GIUT:* UPHUJYIHHIKO* GKN* THUPKOHSPKIKO* JY

XMILNIKOT]

#FB(3#4$(B()*%'+%",(8.4:%-.8

0SIT*-GUH*HSUJMOS*IHT*TI`*PLGXJUGHP*+PQHIJKT*JK*MHILIHIPT

\UJWINPT*NPHGILPN*OMINGKQP*HJ*QJKQPUKPN*\UJYPTTIJKGLT>

MHILIH^* PKOIKPPUT* YJU* RPPHIKO* KPQPTTGU^* YMKQHIJKGL

UPcMIUPRPKHT*IK*XMILNIKOT]

#FB=1(8JKLMNO(1('MZ^LMOZ(POQ("PLVSPU(:JOLMUPLMNO

2H*QJWPUT* UPcMIUPRPKHT*GKN*RPHSJNT* YJU* LIOSHIKO*GKN

KGHMUGL*WPKHILGHIJK*JY*XMILNIKOT]

#FB=!(8JKLMNO(!(.UJKLSMKPU(POQ(#UUMJQ(%ORLPUUPLMNOR

2H* QJWPUT* HSP* PTTPKHIGL* UPcMIUPRPKHT* YJU* PLPQHUIQGL

IKTHGLLGHIJKT* IK* XMILNIKOT* HJ* PKTMUP* PYYIQIPKH* MTP* JY

PLPQHUIQIH^*IKQLMNIKO*TGYPH^*YUJR*YIUP*GKN*TSJQa]*2H*GLTJ

IKQLMNPT* OPKPUGL* UPcMIUPRPKHT* UPLGHIKO* HJ* LIOSHKIKO

\UJHPQHIJK*JY*XMILNIKOT*GKN*XUIPY*\UJWITIJKT*JK*QPUHGIK

GLLIPN*IKTHGLLGHIJKT]

#FB=;( 8JKLMNO( ;( #MS( -NOQMLMNOMOZ?( 5JPLMOZ( POQ

@JK^POMKPU(:JOLMUPLMNO

2H* QJWPUT* HSP* \LGKKIKO:* NPTIOK* QJKTINPUGHIJKT:

IKTHGLLGHIJK:*HPTHIKO:*QJRRITTIJKIKO*GKN*SGKNIKO*JWPU

GKN*GLTJ*J\PUGHIJK*GKN*RGIKHPKGKQP*JY*GIU*QJKNIHIJKIKO:
SPGHIKO* GKN* RPQSGKIQGL* WPKHILGHIJK* T^THPRT* YJU

XMILNIKOT]*2H*GLTJ*QJWPUT*UPYUIOPUGHIJK*YJU*QJLN*THJUGOPT]

#FB=<( 8JKLMNO( <( #KNVRLMKR?( 8NVOQ( %ORVUPLMNO( POQ

"NMRJ(-NOLSNU

2H* QJWPUT* UPcMIUPRPKHT* GKN* OMINPLIKPT* UPOGUNIKO

\LGKKIKO*GOGIKTH*KJITP:*GQQP\HGXLP*KJITP*LPWPLT*GKN*HSP

UPcMIUPRPKHT* YJU* TJMKN* IKTMLGHIJK* IK* XMILNIKOT* ZIHS

NIYYPUPKH*JQQM\GKQIPT]

#FB=>(8JKLMNO(>(%ORLPUUPLMNO(NT('MTLR?(.RKPUPLNSR(POQ

@N_MOZ(`PUaR

#FB=>=1(8"/0$-&'=:'D$?0#

2H* QJWPUT* HSP* UPcMIUPRPKHT* YJU* \LGKKIKO:* NPTIOK:

IKTHGLLGHIJK:*J\PUGHIJK:*RGIKHPKGKQP*GKN*IKT\PQHIJK*JY

LIYHT*@\GTTPKOPU*LIYHT:*OJJNT*LIYHT:*SJT\IHGL*LIYHT:*TPUWIQP

LIYHT*GKN*NMRX*ZGIHPUB*TJ*GT*HJ*PKTMUP*TGYP*RJWPRPKH

JY*\PJ\LP*ZIHS*TGHITYGQHJU^*\PUYJURGKQP]

2H* GLTJ* OIWPT* IKYJURGHIJK* HSGH* TSJMLN* XP* P`QSGKOPN

GRJKO*HSP*GUQSIHPQH>PKOIKPPU:*HSP*QJKTMLHIKO*PKOIKPPU

GKN*HSP*LIYH*RGKMYGQHMUPU*YUJR*HSP*THGOP*JY*\LGKKIKO*HJ

IKTHGLLGHIJK*IKQLMNIKO*RGIKHPKGKQP]

#FB=>=!(8"/0$-&'=<'E#/)7)0-,#')&2'1-F$&%'G)7H#

2H* QJWPUT* HSP* PTTPKHIGL* UPcMIUPRPKHT* YJU* \LGKKIKO:

IKTHGLLGHIJK:*J\PUGHIJK:*RGIKHPKGKQP*GKN*IKT\PQHIJK*JY

PTQGLGHJUT* GKN* RJWIKO* ZGLaT* TJ* GT* HJ* PKTMUP* TGYP

RJWPRPKH* JY* \PJ\LP* ZIHS* TGHITYGQHJU^* \PUYJURGKQP:

ZSILP*MTIKO*HSPTP]

2H* GLTJ* OIWPT* IKYJURGHIJK* HSGH* TSJMLN* XP* P`QSGKOPN

GRJKO*HSP*GUQSIHPQH>PKOIKPPU:*HSP*QJKTMLHIKO*PKOIKPPU

GKN*HSP*PTQGLGHJU>RJWIKO*ZGLa*RGKMYGQHMUPU*YUJR*HSP

THGOP*JY*\LGKKIKO*HJ*IKTHGLLGHIJK*IKQLMNIKO*RGIKHPKGKQP]

#FB=2(8JKLMNO(2( %OTNSWPLMNO(POQ(-NWWVOMKPLMNO

.OPXUJQ(%ORLPUUPLMNOR

2H*QJWPUT*HSP*PTTPKHIGL*UPcMIUPRPKHT*YJU*IKYJURGHIJK*GKN

QJRRMKIQGHIJK* PKGXLPN* IKTHGLLGHIJKT:* HPQSKJLJO^

T^THPRT*GKN*UPLGHPN*QGXLIKO*IKTHGLLGHIJKT*IK*G*XMILNIKO]

2H* GLTJ* QJWPUT* HSP* XGTIQ* NPTIOK* GKN* IKHPOUGHIJK

UPcMIUPRPKHT*YJU*HPLPQJRRMKIQGHIJK*T\GQPT*ZIHSIK*HSP

XMILNIKO>XMILNIKOT* GLJKO* ZIHS* HSPIU* QGXLIKO

IKYUGTHUMQHMUP:*HSPIU*\GHSZG^*QJR\JKPKHT*GKN*\GTTIWP

QJKKPQHIWIH^*SGUNZGUP]

2H* GLTJ* IKQLMNPT* OPKPUGL* UPcMIUPRPKHT* UPLGHIKO* HJ

IKTHGLLGHIJK* JY* NIYYPUPKH* QJRRMKIQGHIJK* PcMI\RPKH:

QGXLP* HPURIKGHIJKT:* \JZPU* QJKKPQHIJKT* GKN* OPKPUGL

OMINPLIKPT* UPcMIUPN* YJU* \LGKKIKO* GKN* \UJWINIKO

IKYJURGHIJK* GKN* QJRRMKIQGHIJK* HPQSKJLJO^* @2,0B

TPUWIQPT*IK*HSP*XMILNIKO*GH*HSP*\LGKKIKO*GKN*P`PQMHIJK

THGOPT]* 0SP* \UJWITIJKT* OIWPK* SPUPIK* GUP* XGTIQ

UPcMIUPRPKHT* G\\LIQGXLP* HJ* GLL* UPTINPKHIGL* GKN* JHSPU

XMILNIKOT]

#FI *3#4$(I(3'*@)%",(8.4:%-.8 E%"-'*+F

%",(8&'%+(`#8$.(@#"#,.@."$H

0SIT* -GUH* HSUJMOS* IHT* YJMU* +PQHIJKT* OIWPT* NPHGILPN

OMINGKQP* HJ* QJKQPUKPN* \UJYPTTIJKGLT>\LMRXIKO

PKOIKPPUT*ZIHS* UPOGUN* HJ*\LMRXIKO*GKN*JHSPU* UPLGHPN

UPcMIUPRPKHT* IK* XMILNIKOT* IKQLMNIKO* TJLIN* ZGTHP

RGKGOPRPKH]

#FI=1(8JKLMNO(1(`PLJS(8V\\UY

2H*QJWPUT* HSP*XGTIQ* UPcMIUPRPKHT*JY*ZGHPU* TM\\L^* YJU

UPTINPKHIGL:* XMTIKPTT* GKN* JHSPU* H^\PT* JY* XMILNIKOT:

IKQLMNIKO* HUGYYIQ* HPURIKGL* THGHIJKT]* 2H* GLTJ*NPGLT*ZIHS

OPKPUGL*UPcMIUPRPKHT*JY*\LMRXIKO*QJKKPQHPN*HJ*\MXLIQ

ZGHPU*TM\\L^*GKN*NPTIOK*JY*ZGHPU*TM\\L^*T^THPRT*GLJKO

ZIHS* OPKPUGL* OMINPLIKPT* GXJMH* P`\GKTIJK* IK* \I\IKO

T^THPRT:*GKN*TZIRRIKO*\JJLT]

#FI=!(8JKLMNO(!(+SPMOPZJ(POQ(8POMLPLMNO

2H* QJWPUT* HSP* NPTIOK:* LG^JMH:* QJKTHUMQHIJK* GKN

RGIKHPKGKQP*JY* NUGIKT* YJU* YJML*ZGHPU:* TMUYGQP*ZGHPU:

TMXTJIL*ZGHPU*GKN*TPZGOPg*HJOPHSPU*ZIHS*GLL*GKQILLGU^

ZJUaT:*TMQS*GT*QJKKPQHIJKT:*RGKSJLPT*GKN*IKT\PQHIJK

QSGRXPUT*MTPN*ZIHSIK*HSP*XMILNIKO*GKN*YUJR*XMILNIKO

HJ* HSP* QJKKPQHIJK* HJ* G* \MXLIQ* TPZPUI' \UIWGHP* TPZPU:

IKNIWINMGL*TPZGOPbNIT\JTGL*T^THPR:*QPTT\JJL:*TJGaGZG^

JU*HJ*JHSPU*G\\UJWPN*\JIKH*JY*NIT\JTGL>*HUPGHRPKH*ZJUa]

   
  

     



1! "#$%&"#'()*%'+%",(-&+.(&/(%"+%#(!012

#FI=;(8JKLMNO(;(8NUMQ(`PRLJ(@POPZJWJOL

2H* QJWPUT* HSP* \UJWITIJKT* UPLGHIKO* HJ* TJLIN* ZGTHP

RGKGOPRPKH*T^THPRT:*GTTPTTRPKH*JY*\PU*QG\IHG*TJLIN

ZGTHP*cMGKHIHIPT*GKN*HUPGHRPKH*JY*TJLIN*ZGTHP*cMGKHIHIPT

GKN* HUPGHRPKH* JY* TJLIN* ZGTHP* ZIHSIK* HSP* XMILNIKO:

XMILNIKO*QJR\LP`PT*GKN*HSPIU*XMILH*PKWIUJKRPKH]

#FI=<(8JKLMNO(<(,PR(8V\\UY

2H* QJWPUT* HSP* UPcMIUPRPKHT* UPOGUNIKO* HSP* TGYPH^* JY

\PUTJKT*GKN*\UJ\PUH^*YJU*GLL*\I\IKO*MTPT*GKN*YJU*GLL*H^\PT

JY*OGTPT*YJU*\MU\JTPT*LIaP*YMPL:*LIOSHIKO*GKN*RPNIQGL*IK

XMILNIKOT]

#F10( 3#4$( 10( '#"+8-#3.( +.:.'&3@."$?

8%,"8( #"+( &*$+&&4( +%83'#9

8$4*-$*4.8

#F10=1(8JKLMNO(1('POQRKP\J(3UPOOMOZ?(+JRMZO(POQ

+J_JUN\WJOL

2H*QJWPUT*UPcMIUPRPKHT*JY*LGKNTQG\P*\LGKKIKO:*NPTIOK

GKN*NPWPLJ\RPKH*ZIHS*HSP*WIPZ*HJ*\UJRJHIKO*cMGLIH^

JY* JMHNJJU* XMILH* GKN* KGHMUGL* PKWIUJKRPKHT* GKN* HSP

\UJHPQHIJK*JY*LGKN*GKN*IHT*UPTJMUQPT]

#F10=!( 8JKLMNO( !( 8MZOR( POQ( &VLQNNS( +MR\UPY

8LSVKLVSJR

2H*QJWPUT*HSP*UPcMIUPRPKHT*ZIHS*UPOGUN*HJ*\MXLIQ*TGYPH :̂

THUMQHMUGL*TGYPH^*GKN*YIUP*TGYPH^*JY*GLL*TIOKT*GKN*JMHNJJU

NIT\LG^*THUMQHMUPT]

#F11( 3#4$( 11( #334&#-5( $&( 8*8$#%"F

#)%'%$9

2H*QJWPUT*HSP*\GUGRPHPUT*UPcMIUPN*HJ*XP*QJKTINPUPN*YJU

\LGKKIKO:* NPTIOK:* QJKTHUMQHIJK:* J\PUGHIJK* GKN

RGIKHPKGKQP* JY* XMILNIKOT* GKN* HSJTP* UPLGHIKO* HJ* LGKN

NPWPLJ\RPKH:*YUJR*TMTHGIKGXILIH^*\JIKH*JY*WIPZ]*2H*IT*G

TM\\LPRPKH*HJ*GLL*JHSPU*-GUHT>+PQHIJKT*JY*HSP*,JNP*GKN

TSGLL*XP*UPGN*GLJKO*ZIHS*HSPR]

#F1!(3#4$(1!(#88.$(#"+(/#-%'%$9(@#"#,.F

@."$

2H*QJWPUT*\UJWITIJKT*UPLGHIKO*HJ*RGKGOPRPKH*JY*XMILNIKO

GTTPHT* GKN* GTTJQIGHPN* YGQILIHIPT* GKN* IKQLMNPT* WGUIJMT

GT\PQHT*UPLGHIKO*HJ*RGIKHPKGKQP*JY*GLL*H^\PT*JY*YGQILIHIPT

GKN* YI`PN* GTTPHT:* TMQS* GT* XMILNIKOT* GKN* XMILNIKO

TPUWIQPT]*2H*NJPT*KJH*QJWPU*GTTPHT*JHSPU*HSGK*\S^TIQGL

GTTPHT]
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XS`PLXSUSNKWF7KVS7QSZJXKUSNKW7TMNTSXNSQF7NJUSO\F7KVS7KMbN7JNQ7TMPNKX\7ZOJNNLNR7QSZJXKUSNKF7PX[JN7QSYSOMZUSNK

JPKVMXLK\F7 PX[JN7 OMTJO7[MQ\7JNQ7 KVS7[PLOQLNR7QSZJXKUSNKF7bLOO7 TMMXQLNJKS7 KVS7 KMKJO7 QSYSOMZUSNK7 JNQ7[PLOQLNR

JTKLYLK\7JK7[MKV7MXRJNLcJKLMNJO7JNQ7KSTVNLTJO7OSYSOW_

,JXKLTPOJX7JKKSNKLMN7LW7LNYLKSQ7KM7/J[OS7;7MN7]OMMX7JXSJ7XJKLM7@!6#B7OLULKJKLMNW_771K7LW7SUZVJWLcSQ7KVJK7KVS7]OMMX7JXSJ

M]7J7WLNROS7WKMXS\7[PLOQLNR7LW7OLULKSQ7LN7J[WMOPKS7KSXUW7[\7KVS7K\ZS7M]7TMNWKXPTKLMN7JNQ7MTTPZJNT\7TOJWW_776OWMF7KVS

J[WMOPKS7]OMMX7JXSJW7]MX7QL]]SXSNK7 K\ZSW7M]7TMNWKXPTKLMN7JNQ7QL]]SXSNK7MTTPZJNTLSW7VJYS7J7QS]LNLKS7XJKLM7JUMNR

KVSU_77/VS7XJKLMW7JW7XSTMUUSNQSQ7LN7KVS76USXLTJN71XMN7JNQ7*KSSO71NWKLKPKS7,P[OLTJKLMN7M]7)-:)7d!LXS7ZXMKSTKLMN

KVXMPRV7UMQSXN7[PLOQLNR7TMQSWe7VJYS7[SSN7RSNSXJOO\7JQMZKSQ7LN7KVLW7,JXK7JNQ7/J[OS7;7VJW7[SSN7QSYSOMZSQ7MN7KVLW

[JWLW_77/VLWF7/J[OS7;7LW7XSZSJKSQ7LN7,JXK797d!LXS7JNQ73L]S7*J]SK\e7M]7KVS7+MQS7JOWMF7]MX7TMNYSNLSNTS7M]7XSJQLNR_

3LULKJKLMN7M]7JXSJW7JNQ7VSLRVKW7M]7[PLOQLNRW7JXS7XSRPOJKSQ7[\7WZSTL]\LNR7]OMMX7JXSJ7XJKLM7@!6#B7MX7]OMMX7WZJTS7LNQSa

@!*1B7JNQ7RXMPNQ7TMYSXJRS_77/VS7WLRNL]LTJNTS7M]7KVS7TMNKXL[PKLMN7M]7QL]]SXSNK7K\ZSW7M]7TMNWKXPTKLMN7RLYLNR7QL]]SXSNK

]LXS7XSWLWKJNTSW7VJW7NMK7[SSN7 KJ^SN7TMRNLcJNTS7M]7 LN7WZSTL]\LNR7!6#7]MX7QL]]SXSNK7MTTPZJNTLSWF7 LN7 KVS7ZXSWSNK

QSYSOMZUSNK7TMNKXMO7XPOSW7JNQ7UPNLTLZJO7[\SOJbW7M]7KVS7TMPNKX\_77/J[OS7;F7KVSXS]MXSF7RLYSW7KVS7TMUZJXJKLYS7XJKLMW

M]7!6#7[SKbSSN7K\ZSW7M]7[PLOQLNRW7JNQ7MTTPZJNT\7TOJWWSW7JNQ7KVSWS7VJYS7[SSN7WZSTL]LSQ7UJLNO\7]XMU7KVS7]LXS

ZXMKSTKLMN7JWZSTK7M]7[PLOQLNRW_77/M7JXXLYS7JK7KVS7JTKPJO7!6#7]MX7QL]]SXSNK7[PLOQLNRW7TMULNR7PZ7LN7QL]]SXSNK7JXSJWF7KVS

6PKVMXLK\7WVMPOQ7]PXKVSX7UMQL]\7KVSUF7[\7KJ^LNR7LNKM7TMNWLQSXJKLMN7MKVSX7JWZSTKW7OL^S7ZMZPOJKLMN7QSNWLK\7M]7JN\

JXSJF7ZJX^LNR7]JTLOLKLSW7XS`PLXSQF7KVS7KXJ]]LT7OMJQ7@XMJQ7bLQKVB7JNQ7KVS7WSXYLTSW7JYJLOJ[OS_77/VS7VSLRVKW7M]7[PLOQLNRW

WVJOO7JOWM7[S7XSRPOJKSQF7^SSZLNR7LN7YLSb7KVS7OMTJO7]LXS7]LRVKLNR7]JTLOLKLSW_

1N7WMUS7WKJKS7[\SOJbWF7KVS7!6#7@MX7!*1B7VJW7[SSN7SaZXSWWSQ7LN7KVS7]MXU7M]7ZSXTSNKJRS_77AMbSYSXF7KVS7+MUULKKSS

XSWZMNWL[OS7]MX7KVS7ZXSZJXJKLMN7M]7KVLW7+MQS7LW7M]7KVS7MZLNLMN7KVJKF7LK7[SLNR7J7XJKLM7WVMPOQ7[S7SaZXSWWSQ7MNO\7LN7KVS

]MXU7M]7J7XJKLMF7JW7QMNS7LN7KVLW7,JXK_

1K7LW7ZJXKLTPOJXO\7KM7[S7[MXNS7LN7ULNQ7[\7KVS76PKVMXLK\7KVJK7KVS7XJKLMW7JXS7QS]LNLKLYS7JNQ7LK7UJ\7JWWSWW7KVS7ZJXKLTPOJX

!6#7]MX7J7K\ZS7M]7TMNWKXPTKLMN7JNQ7]MX7JN7MTTPZJNT\7JNQ7SWKJ[OLWV7J7NSb7KJ[OSF7[PK7XSKJLNLNR7KVS7TMUZJXJKLYS

XJKLMW7JW7RLYSN7LN7/J[OS7;_

ESSZLNR7LN7YLSb7KVS7SNMXUMPW7ZXM[OSUW7]JTSQ7[\7KVS7TMPNKX\7bLKV7XSRJXQ7KM7KVS7SYSX7LNTXSJWLNR7W`PJKKSX7WSKKOSUSNKWf

ZJYSUSNK7QbSOOSXW7LN7PX[JN7JXSJW7@TLKLSW7M]7JOO7WLcSWBF7LK7LW7LUZSXJKLYS7KVJK7JOO7KVS7PX[JN7OMTJO7[MQLSW7JNQ7PX[JN

QSYSOMZUSNK7JPKVMXLKLSW7WMMNSX7MX7OJKSX7SYMOYS7WTVSUSW7]MX7KVSLX7XSVJ[LOLKJKLMN_7/VS7XSWMPXTSW7JXS7USJRXS7JNQ7KVS

ZXM[OSUW7JXS7SNMXUMPW_77/VSXS7VJW7[SSN7J7KSNQSNT\7MN7KVS7ZJXK7M]7J7NPU[SX7M]7PX[JN7QSYSOMZUSNK7JPKVMXLKLSWf

PX[JN7OMTJO7[MQLSW7KM7OLN^7WZJTS7NMXUW7bLKV7J]]MXQJ[LOLK\_76]]MXQJ[LOLK\7LW7JN7LUZMXKJNK7TXLKSXLMN7[PK7JK7KVS7WJUS

KLUS7J7ZP[OLT7JRSNT\7UJ\7NMK7LRNMXS7KVS7[JWLT7ULNLUPU7NSSQW7M]7KVS7]JULO\7KM7[S7VMPWSQ7@LNTOPQLNR7KVS7USNKJOF

ZV\WLTJO7JNQ7WMTLJO7VSJOKV7M]7KVS7UJXRLNJOLcSQ7RXMPZWF7bVLTV7LW7OLN^SQ7bLKV7WVSOKSXB_7/VS7PX[JN7OMTJO7[MQLSW7WVJOO

VJYS7 KM7 SYMOYS7 JZZXMZXLJKS7 ZMOLTLSW7 ]MX7 KVSLX7 LNKSRXJKLMN7 bLKV7 KVS7 MYSXJOO7 QSYSOMZUSNK7 ZXMTSWW7 JNQ7 RSNSXJKSf

JOOMTJKS7 XSWMPXTSW7 JNQ7 UMXS7 LUZMXKJNKO\7 JQMZK7 J7 ZOJNNLNR7 ZXMTSWWF7 bVLTV7 JXS7 ZSMZOS7 ]XLSNQO\7 JNQ7 LNTOPWLYS_

/VSXS]MXSF7̂ SSZLNR7LN7YLSb7KVS7NSSQW7M]7OMb7LNTMUS7VMPWLNRF7KM7TJKSX7KM7$TMNMULTJOO\7%SJ^SX7*STKLMNW7M]7*MTLSK\

@$%*B7JNQ73Mb71NTMUS74XMPZ7@314BF7KVS7XS`PLXSUSNKW7MN7ZOJNNLNRF7QSWLRN7M]7OJ\MPKfWVSOKSX7VJYS7[SSN7XJKLMNJOLcSQ

JNQ7KVS7WJUS7JXS7ZXMYLQSQ7LN7KVLW7,JXK_77/VLW7LN]MXUJKLMN7LW7[JWSQ7MN7KVS7ZXMYLWLMNW7M]71*7????7@,JXK7)Bg)--(

d4PLQS7]MX7XS`PLXSUSNKW7M]7OMb7LNTMUS7VMPWLNRg7,JXK7)78X[JN7JXSJW7@!"#$%&#'("$")*Be_

1K7LW7LUZMXKJNK7KVJK7KVS7]XPLKW7M]7QSYSOMZUSNK7JXS7S`PJOO\7WVJXSQ7[\7JOO7TXMWWDWSTKLMN7M]7KVS7WMTLSK\7LXXSWZSTKLYS7M]7KVSLX

JRS7JNQ7J[LOLKLSW_7/VLW7+MQS7KVSXS]MXS7TMYSXSQ7ZXMYLWLMNW7]MX7[PLOQLNRW7JNQ7[PLOK7SNYLXMNUSNK7KM7SNWPXS7J7[JXXLSXD]XSS
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SNYLXMNUSNK7]MX7SOQSXW7JNQ7ZSXWMNW7bLKV7QLWJ[LOLKLSW_7/VS7RMJO7M]7[JXXLSX7]XSS7QSWLRN7LW7KM7ZXMYLQS7JN7SNYLXMNUSNK7KVJK

WPZZMXKW7 KVS7LNQSZSNQSNK7]PNTKLMNLNR7M]7 LNQLYLQPJOW7WM7KVJK7 KVS\7TJN7ZJXKLTLZJKS7bLKVMPK7JWWLWKJNTSF7 LN7SYSX\QJ\

JTKLYLKLSW_7 1K7VJW7[SSN7 LNKSNQSQ7 KM7ZXMRXSWWLYSO\7PZQJKS7 KVSWS7ZXMYLWLMNW7JNQ7UJ^S7 KVS7WJUS7UMXS7S]]STKLYS7JNQ

SOJ[MXJKS7[JWSQ7MN7SaZSXLSNTS7RJLNSQ7bLKV7KVS7LUZOSUSNKJKLMN7M]7KVS7+MQS7JNQ7]SSQ[JT^7XSTSLYSQ7]XMU7WKJ^SVMOQSXW_

6W7J7TMNWTLMPW7QSTLWLMNF7MZZMXKPNLK\7VJW7[SSN7KJ^SN7LN7KVLW7XSYLWLMN7M]7KVS7+MQS7KM7]PXKVSX7UJLNWKXSJU7KVS7LWWPS7M]

[JXXLSX7]XSS7SNYLXMNUSNK7[\7TMYSXLNR7KVS7XS`PLXSUSNKW7JK7RXSJKSX7OSNRKV_7/VS7TMNTSZK7M]7PNLYSXWJO7QSWLRN7VJW7JOWM

[SSN7LNTOPQSQ7VSXSLN7KVJK7ZXMUMKSW7KVS7PWJ[LOLK\7M]7[PLOK7SNYLXMNUSNK7[\7JOO7bLKVMPK7QLWTXLULNJKLMN_771K7LW7bMXKVbVLOS

KM7NMKS7KVJK7+,'&-'#$)*$&."%,&/"$01"2"%"'$&345602&788)#%6*"%"'$9&-#)%':%")*&)!&;"<,%$&0*=&>622&-0#%":"80%")*?&@:%F

)--;7LN7LKW7+VJZKSX7G1117d2MND&LWTXLULNJKLMNeF7*STKLMN7997KM79:7UJNQJKSW7JTTSWWL[LOLK\7 LN7ZP[OLT7[PLOQLNRW7JNQ

KXJNWZMXKJKLMN7 W\WKSUW_7 7 2JKLMNJO7 ZMOLT\7 ]MX7 ZSXWMNW7 bLKV7 QLWJ[LOLKLSW7 JOWM7 SUZVJWLcSW7 KVS7 XMOS7 M]7 [JXXLSXD]XSS

SNYLXMNUSNK7JW7MNS7KVJK7SNJ[OSW7ZSMZOS7bLKV7QLWJ[LOLKLSW7KM7UMYS7J[MPK7WJ]SO\7JNQ7]XSSO\F7JNQ7PWS7KVS7]JTLOLKLSW7bLKVLN

KVS7[PLOK7SNYLXMNUSNK_7/VSXS]MXSF7KM7KVS7UJaLUPU7SaKSNK7ZMWWL[OSF7[PLOQLNRWfZOJTSWfKXJNWZMXKJKLMN7W\WKSUW7]MX7ZP[OLT

PWS7WVMPOQ7[S7UJQS7[JXXLSX7]XSS_71NQLJ7VJW7JOWM7WLRNSQ7JNQ7XJKL]LSQ7KVS7827+MNYSNKLMN7MN7#LRVKW7M]7,SXWMNW7bLKV

&LWJ[LOLKLSW7 KVJK7TJWKW7JN7M[OLRJKLMN7MN7 KVS7USU[SX7WKJKSW7 LN7 LKW76XKLTOS7-d6TTSWWL[LOLK\eF7 KM7SNJ[OS7ZSXWMNW7bLKV

QLWJ[LOLKLSW7KM7OLYS7LNQSZSNQSNKO\7JNQ7ZJXKLTLZJKS7]POO\7LN7JOO7JWZSTKW7M]7OL]S_

!PXKVSXF7 TLK\7 QSYSOMZUSNK7 ZXMTSWW7 bMPOQ7 NSSQ7 J7 Q\NJULT7 JZZXMJTV7 KM7 KJ^S7 TJXS7 M]7 PX[JN7 XSNSbJO7 JNQ7 JOWM

QSYSOMZUSNK7NSSQW7LN7QSNWS7TMXS7JXSJW7M]7KVS7TLKLSW_771NNMYJKLYS7JZZXMJTVSW7LN7ZOJNNLNR7JNQ7QSWLRN7bLKV7ZJXKLTLZJKMX\

UMQSOW7M]7ZP[OLT7ZXLYJKSDZSMZOSeW7ZJXKNSXWVLZ7[STMUS7NSTSWWJX\7KM7WMOYS7KVS7SUSXRLNR7QSYSOMZUSNK7NSSQW_77%LKV

KVLW7LN7YLSbF7UJN\7TLK\7QSYSOMZUSNK7JPKVMXLKLSW7VJYS7SYMOYSQ7LNNMYJKLYS7ZOJNNLNR7JNQ7QSYSOMZUSNK7KMMOW7OL^S

KXJNW]SXJ[OS7QSYSOMZUSNK7XLRVKW7@/&#B7bVSXS7KVS7QSYSOMZSX7bMPOQ7XSTSLYS7J7ZMXKLMN7M]7KVS7QSYSOMZUSNK7XLRVKW7LN

J7NSb7OMTJKLMNF7^SSZLNR7LN7YLSb7KVS7TMNWKXJLNKW7LN7KVS7SaLWKLNR7OJNQ7JXSJ7JNQ7KVS7QSYSOMZUSNK7ZMKSNKLJO_77*PTV

QSYSOMZUSNK7XLRVKW7UJ\7[S7KXJNW]SXXSQ7LNKM7MPKW^LXKW7MX7NSb7QSYSOMZSQ7JXSJW7bVSXS7OJNQ7JYJLOJ[LOLK\7LW7JWWPXSQ_

/VLW7bMPOQ7SNTMPXJRS7 KVS7ZXM]SWWLMNJOW7JNQ7QSYSOMZSXW7 KM7ZJXKLTLZJKS7 LN7PX[JN7XSNSbJO7JNQ7JK7 KVS7WJUS7KLUS

SNWPXS7KVJK7KVS7QSYSOMZUSNKW7LN7[MKV7KVS7LNNSX7TMXS7JXSJW7JNQ7NSb7JXSJW7KJ^S7ZOJTS7LN7J7ZOJNNSQ7UJNNSX_77/VS7/&#

TMNTSZK7WVMPOQ7[S7LNTXSJWLNRO\7SNTMPXJRSQ7[\7KVS7JPKVMXLK\7QSJOLNR7bLKV7PX[JN7XSNSbJOF7XSQSYSOMZUSNK7ZXMhSTKW

LNTOPQLNR7VMPWLNR7JNQ7XSQSYSOMZUSNK7ZXMhSTKW7]MX7WOPU7QbSOOSXW_

/XJNWLK7MXLSNKSQ7QSYSOMZUSNK7@/"&BF7JW7J7TMNTSZKF7LNKSRXJKSW7OJNQ7PWSW7JNQ7UJWW7KXJNWZMXKJKLMN7WPTV7JW7[PW7XJZLQ

KXJNWLK7@>#/B7JNQ7XJLO7[JWSQ7KXJNWLK7OL^S7USKXMDXJLOF7UMNMDXJLOF7OLRVKDXJLOF7XLNRDXJLOF7SKT_7/VS7[JWLT7M[hSTKLYS7LW7KM

ZOJN7TLKLSW7LN7J7UJNNSX7bVSXS7ZSMZOS7TMNYSNLSNKO\7bJO^7JNQ7PWS7ZP[OLT7KXJNWZMXK7]MX7UMWK7M]7KVSLX7KXLZW7JNQF7KVPWF

XSQPTS7QSZSNQSNTS7MN7ZXLYJKS7UMQS7JNQ7ZXMYLQS7[SNS]LKW7KM7KVS7TLK\7bVLTV7LNTOPQS7XSQPTKLMN7LN7TMNRSWKLMNF7QSOJ\W

JNQ7JTTLQSNKW7MN7XMJQWi7XSQPTKLMN7M]7ZMOOPKLMN7TJPWSQ7[\7JPKMUM[LOSWi7JNQ7LUZXMYSUSNK7LN7OLYSJ[LOLK\F7UM[LOLK\

JNQ7TMNYSNLSNTS7M]7KVS7TLKLcSNW_7/"&7UJ^SW7TLK\7TMUZJTK7JNQ7LNTXSJWSW7LKW7S]]LTLSNT\7JNQ7]PNTKLMNLNR_7/VS7/"&

LW7QSWLXJ[OS7JW7LKF7@JB7XSQPTSWfQLWTMPXJRSW7ZXLYJKS7YSVLTOS7QSZSNQSNT\7JNQ7LNQPTSW7ZP[OLT7KXJNWZMXK7PWS7KVMPRV

ZOJNNLNRF7QSWLRNLNRF7ZMOLT\7USJWPXSW7JNQ7SN]MXTSUSNKi7JNQ7@[B7ZXMYLQSW7SJW\7JTTSWW7KM7ZP[OLT7KXJNWZMXKF7bLKVLN

bJO^LNR7QLWKJNTSF7KM7J7UJhMXLK\7M]7ZSMZOSF7KVXMPRV7QSNWL]LTJKLMN7JNQ7SNVJNTSQ7TMNNSTKLYLK\_

*MUS7M]7KVS7ZOJNNLNR7JNQ7QSWLRN7ZXLNTLZOSW7JZZOLSQ7KM7TXSJKS7/"&7LNTOPQS7TXSJKLMN7M]F

JB ZSQSWKXLJN7JNQ7NMNDUMKMXLcSQ7KXJNWZMXK7]XLSNQO\7SNYLXMNUSNKi

[B S]]LTLSNK7ZP[OLT7JNQ7ZJXJDKXJNWZMXK7W\WKSU7WPZZMXKLNR7KVS7KXJNWLK7W\WKSUi

TB UPOKLDUMQJO7LNKSXTVJNRS7JNQ7WKXSSK7TMNNSTKLYLK\i

QB ULaSQ7OJNQ7PWSW7JNQ7JZZXMZXLJKS7LNKSNWLK\7M]7QSYSOMZUSNKi7JNQ

SB bSOO7QSWLRNSQ7JNQ7LNKSRXJKSQ7ZJX^LNR7KVPW7XS`PLXLNR7XSQPTSQ7ZJX^LNR7XS`PLXSUSNKW7LN7TMUZJXLWMN7KM7KVS

NMXUW7RLYSN7LN7KVLW7,JXK_

/"&7TMNTSZK7UJ\7[S7WPLKJ[OS7]MX7JOO7NSbO\7ZOJNNSQ7RXSSN7]LSOQ7TLKLSW_7AMbSYSXF7LK7TJN7JOWM7[S7JZZOLSQ7KM7SaLWKLNR

[XMbN7]LSOQ7TLKLSW7bVSXS7NSb7SaZJNWLMNfQSYSOMZUSNK7JXS7KJ^SN7PZ7[JT^SQ7PZ7bLKV7S]]STKLYS7UJWW7XJZLQ7KXJNWZMXK

W\WKSU7JNQ7NSb7NMQSW_7/VS76PKVMXLKLSW7UJ\7KJ^S7PZ7JZZXMZXLJKS7WKPQLSW7KM7SYJOPJKS7WPLKJ[LOLK\7M]7/"&7TMNTSZK

PNQSX7XSOSYJNK7WLKPJKLMNW_

8X[JNLcJKLMN7LN71NQLJ7LW7KJ^LNR7ZOJTS7JK7J7XJZLQ7ZJTS_776W7ZSX7KVS7.C))7+SNWPWF7()_):7ZSXTSNK7M]7KVS7TMPNKX\eW

ZMZPOJKLMN7XSWLQSW7LN7PX[JN7JXSJW_7/VLW7]LRPXS7bJW7.=_?7ZSXTSNK7LN7.CC)_7/VS7PX[JN7TMUZMNSNK7LW7SaZSTKSQ7KM7XLWS

KM7JXMPNQ79C7ZSXTSNK7[\7.C.C_76W71NQLJN7TLKLSW7TMNKLNPS7KM7RXMb7QSUMRXJZVLTJOO\7JNQ7WZJKLJOO\F7KVS7TVJOOSNRS7M]

LUZXMYLNR7PX[JN7LN]XJWKXPTKPXS7LW7SNMXUMPW_7%VLOS7KVS7NPU[SX7M]7PX[JN7TSNKXSW7VJW7LNTXSJWSQ7UJNL]MOQ7[SKbSSN

)-C)7JNQ7.C))F7KVS7PX[JN7ZMZPOJKLMN7LNTXSJWSQ7WLa7]MOQF7XSWPOKLNR7LN7J7KMZDVSJY\7PX[JN7WSKKOSUSNK7VLSXJXTV\7bLKV

J7OJXRS7NPU[SX7M]7ZXLUJKS7WSKKOSUSNKW_71K7LW7SaZSTKSQ7KVJK7KVS7NPU[SX7M]7KMbNW7JNQ7TLKLSW7bVLTV7bJW7=7-((7JW7ZSX

+SNWPWF7.C))7LW7OL^SO\7KM7TXMWW7KVS7)C7CCC7UJX^7LN7NSaK7KbM7QSTJQSW_76W7J7XSWPOK7M]7OL[SXJOLcJKLMNF7KVS7QSUMRXJZVLT
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KXSNQW7M]7PX[JNLcJKLMN7JXS7JTTMUZJNLSQ7[\7[MKV7TVJOOSNRSW7JNQ7MZZMXKPNLKLSW7LN7KVS7UJNJRSUSNK7JNQ7]LNJNTLNR7M]

PX[JN7QSYSOMZUSNK_

8NZXSTSQSNKSQ7PX[JNLcJKLMN7VJW7[SSN7]PSOOSQ7[\7XJZLQ7STMNMULT7RXMbKV7JNQ7SYSN7UMXS7XJZLQ7LNQPWKXLJOLcJKLMN

SWZSTLJOO\7LN7KVS7ZJWK7KVXSS7QSTJQSW7MX7WM_7%LKV7ROM[JOLcJKLMNF7KVLW7KXSNQ7M]7XJZLQ7STMNMULT7RXMbKV7JNQ7PX[JNLcJKLMN

LW7OL^SO\7KM7JTTSNKPJKS7]PXKVSX_771N7)-C)F7EMO^JKJ7bJW7KVS7MNO\7USKXMZMOLKJN7TLK\7@ULOOLMN7ZOPWB7LN7KVS7TMPNKX\_7/VS

NPU[SX7M]7USKXMZMOLKJN7TLKLSW7LNTXSJWSQ7KM7;7LN7)-;)F7).7LN7)-?)F7.(7LN7)--)F7(;7LN7.CC)7JNQ7;(7LN7.C))_7/VS7;(

USKXMZMOLKJN7TLKLSW7KMRSKVSX7JTTMPNK7]MX7J7ZMZPOJKLMN7M]7J[MPK7);?7ULOOLMN7LN7.C))F7KVJK7LWF79.7ZSXTSNK7M]7PX[JN

ZMZPOJKLMN7M]7KVS7TMPNKX\_71K7LW7SaZSTKSQ7KVJK7KVLW7NPU[SX7bMPOQ7[S7J[MPK7?;7[\7.C;)_

4MLNR7[\7KVS7ZXSWSNK7KXSNQWF7[\7.C;)F71NQLJ7bMPOQ7[S7KVS7UMWK7ZMZPOMPW7TMPNKX\7bLKV7)_=C7[LOOLMN7ZSMZOS7JNQ7C_)-

VJ7ZSX7TJZLKJ7OJNQ7JYJLOJ[LOLK\_7>\7.C;)F7?.C7ULOOLMN7ZSMZOS7bLOO7OLYS7LN7PX[JN7WSKKOSUSNKW7TMNWKLKPKLNR7J[MPK7;C

ZSXTSNK7M]7KVS7KMKJO7ZMZPOJKLMN_7+LKLSW7LN7KVS7TMPNKX\7bMPOQ7SUSXRS7JW7TSNKXSW7M]7[MKV7VMZS7JNQ7QSWZJLXg7bVLOS

[SLNR7SNRLNSW7M]7STMNMULT7JNQ7WMTLJO7QSYSOMZUSNK7KVS\7UJ\7JOWM7[S7TMNRSWKSQ7TSNKXSW7M]7ZMYSXK\7JNQ7SNYLXMNUSNKJO

QSRXJQJKLMN_7/VS7ULOOLMN7ZOPW7TLKLSW7TMNWKLKPKS79.7ZSXTSNK7M]7KVS7KMKJO7PX[JN7ZMZPOJKLMNF7bVLOS7KVS7+OJWW717@UMXS

KVJN7)7OJ^V7ZMZPOJKLMNB7KMbNW7TMNWKLKPKSQ7:C_C97ZSXTSNKF7]MOOMbSQ7[\7))7ZSXTSNK7LN7+OJWW7117@;C7CCCD)CC7CCC

ZMZPOJKLMNB7KMbNWF7);_97ZSXTSNK7LN7+OJWW71117@.C7CCCD7;C7CCC7ZMZPOJKLMNB7KMbNW7JNQ7KVS7XSWK7)(_;:7ZSXTSNK7TMNWKLKPKSQ

[\7+OJWW71GF7G7JNQ7G17KMbNW7@OSWW7KVJN7.C7CCC7ZMZPOJKLMNB_

!PXKVSXF7LN7KVS71NQLJN7ZXJTKLTSF7USRJDTLKLSW7@TLKLSW7MYSX7;C7OJ^VW7ZMZPOJKLMNB7JXS7?7LN7NPU[SXi7USKXMDTLKLSW7@TLKLSW

VJYLNR7)C7KM7;C7OJ^VW7ZMZPOJKLMNB7JXS79;7LN7NPU[SX_7/VSWS7;(7TLKLSW7J[MYS7)C7OJ^VW7ZMZPOJKLMN7LW7OL^SO\7KM7[S

J[MYS7=C7[\7.C.)_77/VS7MKVSX7TLKLSW7JXS7SLKVSX7WUJOO7MX7USQLPU7KMbNW7MX7TLKLSW7bLKV7QL]]SXSNK7ZMZPOJKLMN7OLULKW_

8X[JNLcJKLMN7LN7J[MYS7TLKLSW7JNQ7KMbNW7@USRJDTLKLSWF7USKXMDTLKLSWF7WUJOO7JNQ7USQLPU7KMbNW7JNQ7TLKLSWB7bLOO7[S

QL]]SXSNK7LN7NJKPXS7JNQ7KVS7QSYSOMZUSNK7TVJOOSNRSW7JXS7JOWM7QL]]SXSNK7^SSZLNR7LN7YLSb7KVS7SaKSNK7M]7PX[JNLcJKLMNF

LNQPWKXLJOLcJKLMNF7TMUUSXTLJOLcJKLMN7JNQ7KVS7NJKPXS7M]7KXJNWZMXKJKLMN7NSSQW_77/VSXS]MXSF7KVS7+MQS7ZXMYLWLMNW7WVMPOQ

[S7JZZXMZXLJKSO\7PKLOLcSQ7QSZSNQLNR7PZMN7KVS7NSSQ7M]7VLSXJXTV\7M]7TLKLSW7]MX7bVLTV7KVS7JQULNLWKXJKLYS7JNQ7KSTVNLTJO

XS`PLXSUSNKW7VJYS7[SSN7TMYSXSQ7LN7KVS7+MQS7]MX7YJXLMPW7]JTSKW7M]7KVS7JTKLYLK\_

/VS7]LXWK7YSXWLMN7M]7KVLW7,JXK7bJW7]MXUPOJKSQ7LN7)-=C_776W7J7XSWPOK7M]7LNTMXZMXJKLMN7M]7KVLW7,JXK7LN7KVS7XSYLWSQ

QSYSOMZUSNK7TMNKXMO7XPOSW7JNQ7[PLOQLNR7[\SOJbW7M]7WMUS7UPNLTLZJO7TMXZMXJKLMNW7JNQ7UPNLTLZJOLKLSWF7WMUS7PWS]PO

WPRRSWKLMNW7VJQ7SUSXRSQ_77/VS7]LXWK7XSYLWLMN7M]7KVLW7,JXK7bJW7[XMPRVK7MPK7LN7)-?(F7bVSXS7KVSWS7WPRRSWKLMNW7bSXS

LNTMXZMXJKSQ7KM7KVS7SaKSNK7ZMWWL[OS_77/VS7UJhMX7UMQL]LTJKLMNW7LNTMXZMXJKSQ7LN7KVS7]LXWK7XSYLWLMN7LNTOPQSQg

JB 6QQLKLMN7M]7QSYSOMZUSNK7TMNKXMO7XPOSW7RLYLNR7RPLQJNTS7MN7USJNW7M]7JTTSWWF7TMUUPNLK\7WZJTSW7JNQ7MKVSX

JWZSTKW7XS`PLXSQ7]MX7ZOJNNLNR7OJ\MPKW_

[B 6QQLKLMN7M]7ZXMYLWLMNW7XSRJXQLNR7ZOMK7WLcSW7JNQ7]XMNKJRS7]MX7QL]]SXSNK7K\ZSW7M]7[PLOQLNRWF7WPTV7JW7QSKJTVSQF

WSULDQSKJTVSQF7XMb7K\ZS7JNQ7WZSTLJO7VMPWLNR7WTVSUSW_

TB #S`PLXSUSNKW7M]7MZSN7WZJTSW7]MX7MKVSX7MTTPZJNTLSWF7WPTV7JW7SQPTJKLMNJOF7LNWKLKPKLMNJOF7JWWSU[O\F7LNQPWKXLJO

[PLOQLNRWF7SKT7bSXS7LNTOPQSQ_

QB ,XMYLWLMNW7XSOJKLNR7KM7LNKSXLMX7MZSN7WZJTS7bSXS7SOJ[MXJKSQF7LNTOPQLNR7XS`PLXSUSNKW7]MX7YSNKLOJKLMN7WVJ]K_

SB #S`PLXSUSNKW7M]7MZSN7WZJTSW7]MX7RXMPZ7VMPWLNR7QSYSOMZUSNK7bSXS7TMYSXSQ_

]B #S`PLXSUSNKW7M]7M]]DWKXSSK7ZJX^LNR7WZJTSW7bSXS7TMYSXSQ_

RB #S`PLXSUSNKW7]MX7RXSSN[SOKW7JNQ7OJNQWTJZLNR7LNTOPQLNR7NMXUW7]MX7ZOJNKJKLMNW7M]7WVXP[W7JNQ7KXSSW7bSXS

TMYSXSQ_

VB #S`PLXSUSNKW7M]7TSXKJLN7ZJXKW7M]7[PLOQLNRWF7WPTV7JW7OM]KF7WKMXS7XMMUF7RJXJRSF7[JWSUSNKF7TVLUNS\F7ZJXJZSKF

TJ[LNF7[MPNQJX\7bJOOF7bSOOWF7WSZKLT7KJN^WF7M]]LTSDTPUDOSKKSX7[Ma7XMMUF7USKSX7XMMU7bSXS7LNTOPQSQ_

hB *ZSTLJO7XS`PLXSUSNKW7M]7OMb7LNTMUS7VMPWLNR7bSXS7TMYSXSQ_

/VS7KSXU7&SYSOMZUSNK7+MNKXMO7#POSW7PWSQ7LN7KVLW7,JXK7SNTMUZJWWSW7KVS7XSOJKSQ7JWZSTKW7TMUZXSVSNWLYSO\7bLKV7J

YLSb7KM7ZXMUMKLNR7MXQSXO\7QSYSOMZUSNK7M]7JN7JXSJ_

/VS7UJhMX7UMQL]LTJKLMNW7LNTMXZMXJKSQ7LN7KVS7WSTMNQ7XSYLWLMN7LNTOPQSQg

JB /SXULNMOMR\7RLYSN7LN7KVLW7,JXK7bSXS7UJQS7SaVJPWKLYS7[\7LNTMXZMXJKLNR7QS]LNLKLMNW7M]7JQQLKLMNJO7KSXUW

PWSQF7 WPTV7JW7 JTTSWWF7 TVLUNS\F7 KM7 SXSTKF7 SKTF7 JNQ7NPU[SX7M]7 KSXUW7ZSXKJLNLNR7 KM7 TOPWKSX7ZOJNNLNR7 ]MX

VMPWLNR_

[B &SKJLOSQ7ZOJNNLNR7NMXUWfMZSN7WZJTSW7]MX7YJXLMPW7JUSNLKLSW7WPTV7JW7SQPTJKLMNJO7]JTLOLKLSWF7VSJOKV7TJXS

]JTLOLKLSWF7WMTLMDTPOKPXJO7]JTLOLKLSWF7QLWKXL[PKLMN7WSXYLTSWF7ZMOLTSF7TLYLO7QS]SNTS7JNQ7VMUS7RPJXQWF7JNQ7]LXS

WSXYLTSW7bSXS7LNTOPQSQ_
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TB "]]DWKXSSK7ZJX^LNR7XS`PLXSUSNKW7bSXS7JOWM7LNTOPQSQ7]MX7TLKLSW7bLKV7ZMZPOJKLMNF7@)B7[SKbSSN7)7CCC7CCC7JNQ

;7CCC7CCCF7JNQ7@.B7J[MYS7;7CCC7CCC7@$''76NNSa76B_

QB *ZSTLJO7 XS`PLXSUSNKW7 ]MX7 OMb7 LNTMUS7 VMPWLNR7 bSXS7 UMQL]LSQ7 JNQ7 PZQJKSQ7 [JWSQ7 MN7 KVS7 XSYLWLMN7 M]

TMNTSXNSQ71NQLJN7*KJNQJXQ7NJUSO\71*7????g)-=?7JW71*7????7@,JXK7)Bg)--(7d4PLQS7]MX7XS`PLXSUSNKW7M]

OMb7LNTMUS7VMPWLNR&g&,JXK7)78X[JN7JXSJ7@!"#$%&#'("$")*Be_77*LNROS7XMMU7QbSOOLNR7bJW7QLWTMPXJRSQF7RPLQSOLNSW

]MX7bJKSX7WSJO7OJKXLNS7bSXS7LNTMXZMXJKSQF7JNQ7TOPWKSX7ZOJNNLNR7JZZXMJTV7bSXS7XSTMUUSNQSQ_

SB #S`PLXSUSNKW7]MX7TOPWKSX7ZOJNNLNR7]MX7VMPWLNR7bSXS7JQQSQ7[JWSQ7MN7KVS7RPLQSOLNSW7RLYSN7LN71*7)(=.=g)--(

d4PLQS7]MX7XS`PLXSUSNKW7M]7TOPWKSX7ZOJNNLNR7]MX7VMPWLNRe_

]B *ZSTLJO7XS`PLXSUSNKW7]MX7OMb7LNTMUS7VMPWLNR7]MX7XPXJO7VJ[LKJK7ZOJNNLNR7bSXS7JQQSQ_

RB *ZSTLJO7XS`PLXSUSNKW7]MX7QSYSOMZUSNK7ZOJNNLNR7LN7VLOO\7JXSJW7bSXS7JQQSQ_

VB /VS7XS`PLXSUSNKW7]MX7[PLOQLNRW7JNQ7]JTLOLKLSW7]MX7KVS7ZV\WLTJOO\7TVJOOSNRSQ7bSXS7XSYLWSQF7bLKV7OLWKLNR7M]

JQQLKLMNJO7TJKSRMXLSW7M]7ZV\WLTJOO\7TVJOOSNRSQi7UMQL]LTJKLMNW7LN7XS`PLXSUSNKW7M]7XJUZWF7WKJLXWF7QMMXWF

VJNQXJLOW7JNQ7TMNKXMOWi7JNQ7LNTMXZMXJKLMN7M]7JQQLKLMNJO7XS`PLXSUSNKW7XSRJXQLNR7bLNQMbW_

1N7KVLW7KVLXQ7XSYLWLMNF7]MOOMbLNR7UJhMX7UMQL]LTJKLMNW7VJYS7[SSN7LNTMXZMXJKSQg

JB &S]LNLKLMNW7M]7JQQLKLMNJO7KSXUW7VJYS7[SSN7LNTOPQSQ7JNQ7WMUS7M]7KVS7SaLWKLNR7QS]LNLKLMNW7VJYS7[SSN7UMQL]LSQ

LN7KVS7KSXULNMOMR\7TOJPWS_

[B #S]SXSNTS7M]71*7(?:) g .CC.7d0SKVMQ7M]7USJWPXSUSNK7M]7ZOLNKVF7TJXZSK7JNQ7XSNKJ[OS7JXSJW7M]7[PLOQLNRW

@$':)*=&#'("$")*Be7VJW7[SSN7JQQSQ7]MX7TMXXSTK7LNKSXZXSKJKLMN7M]7ZOLNKV7JXSJ7JNQ7[PLOKDPZ7JXSJ_

TB 3JNQ7PWS7TOJWWL]LTJKLMN7VJW7[SSN7UMQL]LSQ_

QB 67NSb7TOJPWS7MN7]MMKZJKVW7RLYLNR7RPLQJNTS7MN7bLQKV7M]7]MMKZJKV7KM7[S7JQMZKSQ7[JWSQ7MN7SaZSTKSQ7ZSQSWKXLJN

KXJ]]LT7JW7JOWM7XSTMUUSNQSQ7bLQKV7M]7]MMKZJKV7TMXXSWZMNQLNR7KM7JQhJTSNK7OJNQ7PWSF7VJW7[SSN7JQQSQ_

SB ,XMYLWLMNW7MN7/XJNW]SXJ[OS7&SYSOMZUSNK7#LRVKW7@/&#B7VJW7[SSN7LNTOPQSQ_

]B ,XMYLWLMNW7MN76TTMUUMQJKLMN7#SWSXYJKLMN7@6#B7VJYS7[SSN7LNTOPQSQ_

RB ,XMYLWLMNW7]MX7[PLOQLNRW7MN7ZMQLPU7LNTOPQLNR7ZSXULKKSQ7PWSW7LN7ZMQLPUF7RSNSXJO7XS`PLXSUSNKW7]MX7KVS

WJUS7JNQ7XS`PLXSUSNKW7]MX7]LXS7KSNQSX7UMYSUSNK7VJYS7[SSN7LNTMXZMXJKSQ7PNQSX7KVS7TOJPWS7MN7USJNW7M]

JTTSWW_

VB ,OJNNLNR7NMXUW7]MX7JUSNLKLSW7VJYS7[SSN7UMQL]LSQ7JNQ7NSb7JUSNLKLSW7VJYS7[SSN7TMYSXSQ_

hB #S`PLXSUSNKW7]MX7ULNLUPU7TOSJXJNTSW7]XMU7JN7MYSXVSJQ7SOSTKXLT7WPZZO\7OLNS7VJYS7[SSN7UMQL]LSQ7[JWSQ

MN7TPXXSNK7A'*%#02&42':%#":"%B&@6%,)#"%B&3C'0$6#'$&;'20%"*<&%)&D0!'%B&0*=&42':%#":&D6882B?&;'<620%")*$9

.C)C7KJ^LNR7LNKM7JTTMPNK7S]]STK7M]7WJR7JNQ7bLNQ7ZXSWWPXS_

^B ,XMYLWLMNW7]MX7WPN^SN7TMPXK\JXQ7VJYS7[SSN7JQQSQ7]MX7USSKLNR7KVS7OLRVK7JNQ7YSNKLOJKLMN7XS`PLXSUSNKW7]MX

[JWSUSNK7JXSJ_

UB !MX7VSLRVK7XSWKXLTKLMNW7LN7KVS7YLTLNLK\7M]7JSXMQXMUSWF7XS]SXSNTS7KM7TMNTSXNSQ7NMKL]LTJKLMN7M]7KVS70LNLWKX\

M]7+LYLO76YLJKLMNF74MYK7M]71NQLJ7VJW7[SSN7UJQS_

NB +MNWLQSXLNR7 KVJK7 VLRV7 QSNWLK\7 QSYSOMZUSNKW7 JXS7 [SLNR7 LNTXSJWLNRO\7 ZXMUMKSQ7 LN7 UJWKSX7 ZOJNW7 JNQ

QSYSOMZUSNK7ZMOLTLSWF7UJaLUPU7TMYSXJRS7JNQ7]OMMX7JXSJ7XJKLM7]MX7QSNWLKLSW7.CC7KM79CC7QbSOOLNR7PNLKWf

VSTKJXS7VJYS7[SSN7JQQSQ_

ZB ,XMYLWLMNW7]MX7PNQSXRXMPNQ7MX7UPOKLDWKMXS\SQ7ZJX^LNR7JW7JOWM7USTVJNLcSQ7ZJX^LNR7M]7YSVLTOSW7VJW7[SSN

LNTOPQSQ_

`B ,XMYLWLMNW7XSOJKLNR7KM7[JWSUSNKW7VJYS7[SSN7XSYLSbSQ7JNQ7PZQJKSQ7̂ SSZLNR7LN7YLSb7KVS7OJKSWK7QSYSOMZUSNKW_

XB #S`PLXSUSNKW7]MX7JTTSWWL[LOLK\7LN7[PLOQLNRW7JNQ7[PLOK7SNYLXMNUSNK7]MX7SOQSXW7JNQ7ZSXWMNW7bLKV7QLWJ[LOLKLSW

VJYS7[SSN7KVMXMPRVO\7XSYLWSQ7JNQ7PZQJKSQ_

WB ,XMYLWLMNW7]MX7WMOJX7SNSXR\7PKLOLcJKLMN7VJYS7[SSN7LNTOPQSQ_

KB 2MXUW7]MX7M]]DWKXSSK7ZJX^LNR7WZJTSW7VJYS7[SSN7XSYLWSQ_

PB *ZSTLJO7XS`PLXSUSNKW7]MX7OMb7LNTMUS7VMPWLNR7VJYS7[SSN7PZQJKSQ_

bB *ZSTLJO7XS`PLXSUSNKW7]MX7QSYSOMZUSNK7ZOJNNLNR7LN7VLOO\7JXSJW7VJYS7[SSN7PZQJKSQ_

/VS7LN]MXUJKLMN7TMNKJLNSQ7LN7KVLW7,JXK7LW7JOWM7[JWSQ7MN7KVS7]MOOMbLNR71NQLJN7*KJNQJXQWg

1*79-:( g )-?= #STMUUSNQJKLMNW7]MX7[PLOQLNRW7JNQ7]JTLOLKLSW7]MX7ZV\WLTJOO\7VJNQLTJZZSQ7@!"#$%

#'("$")*B
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1*7)(=.= g )--( 4PLQS7]MX7XS`PLXSUSNKW7M]7TOPWKSX7ZOJNNLNR7]MX7VMPWLNR

1*79-:( g )-?=7LW7PNQSX7XSYLWLMNF7KVS7ZXMYLWLMNW7M]7XSYLWSQ7YSXWLMN7M]7KVLW7WKJNQJXQ7WVJOO7[S7XS]SXXSQ7bVSN7JYJLOJ[OS_

1N7XSYLWLNR7KVS7ZXMYLWLMNW7M]7KVLW7,JXKF7JWWLWKJNTS7VJW7JOWM7[SSN7QSXLYSQ7]XMU7KVS7]MOOMbLNR7ZP[OLTJKLMNWg

8X[JN7JNQ7#SRLMNJO7&SYSOMZUSNK7,OJNW7!MXUPOJKLMN7JNQ71UZOSUSNKJKLMN74PLQSOLNSWF7.C)9F7/MbN7JNQ7+MPNKX\

,OJNNLNR7"XRJNLcJKLMN

1#+ g )C(D.C). 4PLQSOLNSW7]MX7,SQSWKXLJN7!JTLOLKLSW7@!"#$%&#'("$")*B

1*"7.);9. g .C)) >PLOQLNR7TMNWKXPTKLMN7j76TTSWWL[LOLK\7JNQ7PWJ[LOLK\7M]7KVS7[PLOK7SNYLXMNUSNK

,OJNNLNR7J7[JXXLSX7]XSS7SNYLXMNUSNKF7.C))7ZXSZJXSQ7[\7"]]LTS7M]7KVS7+VLS]7+MUULWWLMNSX7]MX7,SXWMNW7bLKV

&LWJ[LOLKLSWF70LNLWKX\7M]7*MTLJO7kPWKLTS7JNQ7$UZMbSXUSNKF74MYSXNUSNK7M]71NQLJ

AJXUMNLcSQ7RPLQSOLNSW7JNQ7WZJTS7WKJNQJXQW7]MX7[JXXLSX7]XSS7[PLOK7SNYLXMNUSNK7]MX7ZSXWMNW7bLKV7QLWJ[LOLK\7JNQ

SOQSXO\7ZSXWMNWF70LNLWKX\7M]78X[JN7&SYSOMZUSNKF7.C):

6OO7WKJNQJXQW7TXMWWDXS]SXXSQ7VSXS7MX7LN7KVS7UJLN7KSaK7M]7KVLW7,JXKF7JXS7WP[hSTK7KM7XSYLWLMN_77/VS7ZJXKLSW7KM7JRXSSUSNK

[JWSQ7MN7KVLW7,JXK7JXS7SNTMPXJRSQ7KM7LNYSWKLRJKS7KVS7ZMWWL[LOLK\7M]7JZZO\LNR7KVS7UMWK7XSTSNK7SQLKLMNW7M]7KVS7WKJNQJXQW_

!MX7KVS7ZPXZMWS7M]7QSTLQLNR7bVSKVSX7J7ZJXKLTPOJX7XS`PLXSUSNK7M]7KVLW7,JXK7M]7KVS7+MQS7LW7TMUZOLSQ7bLKVF7KVS7]LNJO

YJOPSF7M[WSXYSQ7MX7TJOTPOJKSQF7SaZXSWWLNR7KVS7XSWPOK7M]7J7KSWK7MX7JNJO\WLWF7WVJOO7[S7XMPNQSQ7M]]7LN7JTTMXQJNTS7bLKV

1*7. g )-:C7d#POSW7]MX7XMPNQLNR7M]]7NPUSXLTJO7YJOPSW7@#'("$'=Be_77/VS7NPU[SX7M]7WLRNL]LTJNK7ZOJTSW7XSKJLNSQ7LN7KVS

XMPNQSQ7M]]7YJOPS7WVMPOQ7[S7KVS7WJUS7JW7KVJK7M]7KVS7WZSTL]LSQ7YJOPS7LN7KVLW7,JXK_
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1(8-&3.

/VLW7,JXK7QSJOW7bLKV7KVS7QSYSOMZUSNK7TMNKXMO7XPOSW7JNQ

RSNSXJO7 [PLOQLNR7 XS`PLXSUSNKW7 KM7 SNWPXS7 VSJOKV7 JNQ

WJ]SK\7M]7KVS7ZP[OLT_

!($.47%"&'&,>

!MX7KVS7ZPXZMWS7M]7KVLW7,JXKF7KVS7]MOOMbLNR7QS]LNLKLMNW

WVJOO7JZZO\_

!?1(#@@ABB7j767TOSJX7JZZXMJTV7KM7J7ZOMK7MX7J7[PLOQLNR_

!?!( #@@ABBCDE( *BA7 j7 6N\7 PWS7 M]7 KVS7 ZXSULWSW

WP[MXQLNJKS7 KM7 KVS7 ZXLNTLZJO7 PWS7 JNQ7 TPWKMUJXLO\

LNTLQSNKJO7KM7KVS7ZXLNTLZJO7PWS_

!?5(#FGADHGICJ(j767TVJNRS7 ]XMU7MNS7MTTPZJNT\7 KM

JNMKVSXF7MX7J7WKXPTKPXJO7TVJNRSF7WPTV7JW7JN7JQQLKLMN7KM

KVS7JXSJ7MX7VSLRVKF7MX7KVS7XSUMYJO7M]7ZJXK7M]7J7[PLOQLNRF

MX7JN\7TVJNRS7KM7KVS7WKXPTKPXSF7WPTV7JW7KVS7TMNWKXPTKLMN

M]F7 TPKKLNR7 LNKM7 MX7 XSUMYJO7 M]7 JN\7 bJOOF7 ZJXKLKLMNF

TMOPUNF7[SJUF7hMLWKF7]OMMX7@LNTOPQLNR7J7USccJNLNS7]OMMXB

MX7 MKVSX7 WPZZMXKF7 MX7 J7 TVJNRS7 KM7 MX7 TOMWLNR7 M]7 JN\

XS`PLXSQ7USJNW7M]7LNRXSWW7MX7SRXSWW7MX7J7TVJNRS7KM7KVS

]LaKPXSW7MX7S`PLZUSNK_

!?:(#KKDCLAM7j76ZZXMYSQ7[\7KVS76PKVMXLK\7VJYLNR

hPXLWQLTKLMN_

!?;(#NGOCDIGE(PHLIJQ(RNDIBMI@GICJ7j7/VS76PKVMXLK\
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FIG. 30 INSTALLATION OF GRATING

31A GUIDING BLOCKS 31B WARNING BLOCKS

All dimensions in millimetres.

FIG. 31 TACTILE GROUND SURFACE INDICATORS (TGSI)

approaching potential hazard or a change in direction
of the walkway, and serve as a warning of the
approaching danger to persons with visual
impairments, preparing them to tread cautiously and
expect obstacles along the travel path, traffic
intersections, doorways, etc. They are used to screen
off obstacles, drop-offs or other hazards, to discourage
movement in an incorrect direction, and to warn of a
corner or junction. Two rows of tactile warning tiles
shall be installed across the entire width of the
designated accessible pathway, before intersections,
building entrances, level changes, obstacles such as
trees, and each time the walkway changes direction.

Warning blocks shall be placed 300 mm from the
beginning and end of the ramps and stairs, at landings
and entrance to any door.

B-2.5.3 Places to Install TGSI (see Fig. 32 and Fig. 33)

TGSI shall be installed at following places:

a) In open space to orient persons with vision
impairment;

b) In front of an area where traffic is present;

c) In front of an entrance/exit to and from a ramp,
staircase or multi-level crossing facility;

d) Entrances/exits at public transport terminals
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,32*$.7&*!(33&0$&(82".$.9

@U =33&#3(J$.&.22%*&*!(33&!(8$&(&!"#!34&8"*"03$

,2)'%(*'")#& -%(6$& 5"'!& 6()"-$*'('"2)*& ")& (
,2)'%(*'")#& ,232/%& ,26+34")#& 5"'!& '!$

%$R/"%$6$)'*&#"8$)&")A2F98&86&9&X232/%&*!2/3.

,2)'%(*'&5"'!&'!$&0(,@#%2/).&8"*"03$&'!%2/#!
'!$&.22%7&5!$'!$%&2)&'!$&")*".$&322@")#&2/'&2%

2)&'!$&2/'*".$&322@")#&")9

6U >(,'"3$& 5(%)")#& *!2/3.& 0$& +%28".$.& ('

(++%2(,!& '2& (/'26('",& .22%*& ,26+34")#
5"'!A2F:899

)U =/'26('",&.22%*7&5!$%$&+%28".$.&*!2/3.&!(8$

#/(%.& %("3*7& +25$%& -322%&6('*7& +/*!&2%& @",@

+3('$7&!2%"J2)'(3&2%&8$%'",(3&*$)*")#&.$8",$&().
'!$&.22%*&*!2/3.&%$6(")&-/334&2+$)&/)'"3&(%$(

"*&,3$(%$.&04&/*$%9&N3".")#&(/'26('",&.22%*&(%$
*(-$%&'!()&*5")#")#&(/'26('",&.22%*9

+U <22%*& 5!",!& %$6(")& (1(%& (%$& $;'%$6$34
!(J(%.2/*&-2%&8"*"2)&"6+("%$.&+$2+3$9&<22%*

(%$& 0$*'& -/334& 2+$)& 2%& ,26+3$'$34& ,32*$.\
'!$%$-2%$7&5!$%$&(++%2+%"('$7&(/'26('",&.22%

,32*/%$&.$8",$*&*!2/3.&0$&,2)*".$%$.9

RU S)'%(),$&*!(33&0$&5$33&"33/6")('$.&5"'!&$8$)

3"#!'")#&0$'5$$)&$)'%(),$&().&%$,$+'"2)&(%$(9

%U <22%& !(%.5(%$& *!(33& ,26+34& 5"'!& '!$

%$R/"%$6$)'*&")&2F98&8;9

2F98&8:%()$*#'U0&4:

2F98&8:86& >!$& 6")"6/6& ,3$(%& 2+$)")#& 2-& .22%5(4*

*!(33&0$ATCCA667&6$(*/%$.&0$'5$$)&'!$&-(,$&2-&'!$&.22%
().&'!$&-(,$&2-&'!$&.22%&*'2+&5"'!&'!$&.22%&2+$)&('ATCj

(*&"33/*'%('$.&")&O"#9&MK9

2F98&8:8:& :)& ,(*$7& '!$& .22%& !(*& '52& ").$+$).$)'34

2+$%('$.& .22%& 3$(8$*7& ('& 3$(*'& 2)$& (,'"8$& 3$(-& *!(33
,26+34&5"'!&2F98&8:869

2F98&8&%D:#$,:")&,

>!$%$&*!(33&0$&)2&'!%$*!23.*&S.22%*"33*U9&:-&'!%$*!23.*

(%$&/)(82".(03$7&'!$4&*!(33&)2'&$;,$$.ABLA66&().&'!2*$

$;,$$.")#ANA66&*!(33&0$&0$8$33$.&().&,2)'%(*'&8"*/(334
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!"#$%#$&%'()'*&+#%,-../0%1%2"+"232%(",,&/&+*&%"+%456

.,789%:."+#;%*.2:'/&(%#.%#$&%,-../%;$'--%<&%:/.="(&(0

2789&9:%!"#$%&'()#*+,-".%+"/+0$$(1

>.% &+'<-&% !$&&-*$'"/% 3;&/;% #.% '::/.'*$% (../;?

2'+.&3=/"+@%;:'*&%';%@"=&+%<&-.!%;$'--%<&%:/.="(&(0

A+%+'//.!%;:'*&;?%;-"("+@%(../;%2'B%<&%:/&,&/'<-&0

1% 2"+"232% (";#'+*&% .,7C99722% ;$'--% <&% :/.="(&(

<&B.+(%#$&%-&'("+@%&(@&%.,%(../%#.%&+'<-&%'%!$&&-*$'"/

3;&/%#.%2'+.&3=/&%'+(%#.%/&'*$%#$&%$'+(-&0

D$&&-*$'"/%2'+.&3=/"+@%;:'*&;%;$'--%<&%,/&&%.,%'+B

.<;#/3*#".+;%'+(%<&%:/.="(&(%.+%#$&%;"(&%.,%#$&%(../

$'+(-&% "+% #$&% ,.--.!"+@% 2'++&/% E1%%+ "21$+ F"@;0% GG

'+(7GHIJ

'I K+%#$&%:3--%;"(&?%'%2"+"232%;:'*&%.,7C99722L

<I K+% #$&% :3;$% ;"(&?% '% 2"+"232% ;:'*&

.,7899722L%'+(

*I F./%#!.M!'B%;!"+@%(../?%'%2"+"232%;:'*&

.,78997220

2789&98%34$+0$$(1+)#+,%()%1

>$&%2"+"232%;:'*&%<&#!&&+% #!.%$"+@&(%./%:"=.#&(

(../;% "+%;&/"&;?%;$'--%<&7N7H99722%:-3;% #$&%!"(#$%.,

#$&%(../%;!"+@"+@%"+#.%#$'#%;:'*&?%';%;$.!+%"+%F"@0%GC0

2789&9;%0$$(+5"(64"(%

K:&/'<-&%(&="*&;%;3*$%';%$'+(-&;?%:3--;?% -'#*$&;%'+(

-.*O;%;$'--%2&&#%#$&%,.--.!"+@%/&P3"/&2&+#;J

'I >$&B%;$'--%<&%.:&/'<-&%<B%.+&%$'+(0

<I >$&B%;$'--%+.#%/&P3"/&%,"+&%,"+@&/%*.+#/.-?%#"@$#

@/';:"+@?%:"+*$"+@%./%#!";#"+@%#.%.:&/'#&0

*I >$&B%;$'--%<&%2.3+#&(%'#%'%$&"@$#%.,7QH9722

#.7N7N99722%,/.2%#$&%,-../%E1%%%F"@0%GRI0

(I F./%&';B%"(&+#","*'#".+%<B%:&/;.+;%!"#$%=";3'-

"2:'"/2&+#?%'--%(../%,3/+"#3/&%;$'--%*.+#/';#

=";3'--B%!"#$%#$&%;3/,'*&%.,%#$&%(../L

&I >$&%-.*'#".+%'+(%(&;"@+%.,%-'#*$%'+(%:3;$S:3--

$'+(-&;% ;$'--% <&% *.+;";#&+#% #$/.3@$.3#% '

<3"-("+@9

,I >.% ,'*"-"#'#&% #$&% *-.;"+@% .,% '% (../% <B

!$&&-*$'"/%3;&/;%E,./%&T'2:-&%'%!'#&/M*-.;&#

*.2:'/#2&+#?%#$'#%(.&;%+.#%$'=&%'%;&-,M*-.;"+@

2&*$'+";2I?%#$&%(../%;$'--%$'=&%'%$./"U.+#'-

$'+(-&?% :/.="(&(%.+% #$&% *-.;"+@% ,'*&%.,% #$&

(../?%'::/.T"2'#&-B7RC9722%,/.2%#$&%,-../0

2789&9<%0$$(+5"#62%1

>$&%(../%$'+(-&;%;$'--%*.+,./2%#.%27<0%>$&%,.--.!"+@

'/&%/&*.22&+(&(%,./%(../%$'+(-&;J

'I V3;$M:3--% 2&*$'+";2;% #$'#% /&P3"/&% +.

@/';:"+@L

!!"#$%&'(#"))%&"*+ !!,#-"(*+#./01#"))%&"*+

1--%("2&+;".+;%"+%2"--"2&#/&;0

FAW0%GG%X1YKZ[65AYW%\V1]Z%YZZ^Z^%_`%DaZZ4]a1A5%[\Z5\%>K%1VV5K1]a%^KK5\

1--%("2&+;".+;%"+%2"--"2&#/&;0

FAW0%G8%XAYAX[X%]4Z15%KVZYAYW%KF%^KK5D1`\

   
  

     



5= -"$3+-"*%2/3*'3-1%.+'(%+>%3-'3"%=?6;

FAW0%GH%VK\A>AKY%>1bZY%_`%1%DaZZ4]a1A5%[\Z5%DaZY%YZWK>A1>AYW%^KK5%AY%V1\\1WZ%D1`

1--%("2&+;".+;%"+%2"--"2&#/&;0

FAW0GC%\V1]Z%_Z>DZZY%>DK%aAYWZ^%K5%VA6K>Z^%^KK5\%AY%\Z5AZ\

1--%("2&+;".+;%"+%2"--"2&#/&;0

FAW0%GR%^KK5%a15^D15Z%4K]1>AKY
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1--%("2&+;".+;%"+%2"--"2&#/&;0

FAW0%GQ%6A\AKY%V1YZ4

<I 4&=&/% $'+(-&;% #.% <&% :/&,&//&(% .+% -'#*$&(

(../;L

*I A#% ";% ;',&/% #.% 3;&% ^M;$':&(% $'+(-&;% ';% #$&B

/&(3*&% #$&% /";O% .,% *'#*$"+@% .+% *-.#$"+@?% ./

"+)3/"+@%,/.2%#$&%&T:.;&(%-&=&/%&+(L%'+(

(I ^../O+.<%";%+.#%/&*.22&+(&(?%';%"#%(.&;%+.#

:/.="(&% '(&P3'#&% @/":% ,./% :&/;.+;% !"#$

"2:'"/&(%$'+(%,3+*#".+;0

2789&95%,2)6)#*78$26)#*+0$$(1

K:&/'#"+@%$'/(!'/&%;$.3-(%<&%&T:.;&(%'+(%3;'<-&%,/.2

<.#$%#$&%;"(&;%!$&+%#$&%(../%";%,3--B%.:&+0

2789&9@%0$$(+92$1&(%

>$&%;!&&:%:&/".(%.,%#$&%(../%;$.3-(%<&%'()3;#&(?%;.

#$'#%,/.2%'+%.:&+%:.;"#".+%.,7c9d?%#$&%(../%(.&;%+.#

#'O&%-&;;%#$'+78%;%#.%2.=&%#.%'%;&2"M*-.;&(%:.;"#".+0

2789&96?%:)1)$#+;"#%2

1--%#!.M!'B%;!"+@%(../;%./%(../;%"+%@&+&/'-%*"/*3-'#".+

'/&';% ;$'--% <&% :/.="(&(% !"#$% =";".+% :'+&-;% @"="+@% '

=";"<"-"#B% ,/.2% '% $&"@$#% .,7Q99722% #.7N7H99722

E1%%%F"@0%GQI0%>$";%!"--%&+'<-&%<.#$%#$&%!$&&-*$'"/%3;&/

'+(%#$&%'2<3-'#./B%(";'<-&(%#.%<&%+.#"*&(%<B%'%:&/;.+

.+%#$&%.::.;"#&%;"(&%"+%./(&/%#.%:/&=&+#%$"2S$&/%,/.2

<&"+@%'**"(&+#'--B%;#/3*O%<B%#$&%(../0

2789&966%<).=>;2"/%

b"*OM:-'#&;% .,% +.#% -&;;% #$'+7899MG99722% $&"@$#% '/&

/&*.22&+(&(%,./%(../;%"+%$"@$M3;&%"+%./(&/%#.%:/.#&*#

#$&% :3;$% ;"(&% .,% (../;% ,/.2% ('2'@&% E1%%% F"@0% GR

'+( F"@0%GQI0

2789&96=%0$$(+?6%#/)@)."/)$#

>.%$&-:%:&.:-&%!"#$%"2:'"/&(%;"@$#%#.%;&&%(../;?% #$&
(../%'+(%,/'2&%;$.3-(%<&%"+%'%*.-.3/%!$"*$%*.+#/';#;
!"#$%#$&%'()."+"+@%!'--0%>$&%(../%;$'--%+.#%<&%.,%'%$"@$-B
:.-";$&(S/&,-&*#"=&%2'#&/"'-%;3*$%';%;#'"+-&;;%;#&&-0

2789&96&%A2"11+0$$(1

>$&%:/&;&+*&%.,%'%@-';;%(../%;$'--%<&%2'(&%'::'/&+#?
!"#$%:&/2'+&+#%3+"+#&//3:#&(%=";3'-%2'+",&;#'#".+%'#
#!.% -&=&-;% E$'+(% '+(% &B&% -&=&-I?% !"#$"+7Q99722
#.7N7999722% ,/.2% #$&% ,-../% '+(% !"#$"+7N7G99722
#.7N7C99722%,/.2%#$&%,-../?%*.+#/';#"+@%=";3'--B%!"#$
#$&%"22&("'#&%<'*O@/.3+(%!"#$%'%(",,&/&+*&%"+%456
.,789%:."+#;%;&&+%#$/.3@$%#$&%@-';;%"+%'--%-"@$#%*.+("#".+;
E1%%%F"@0%GcI0%>$&%!"(#$%.,%#$&%2'+",&;#'#".+%;$'--%<&
2"+"2327RH7220%>$&%&(@&;%.,%'%@-';;%(../%;$'--%'-;.
<&%'::'/&+#%!$&+%#$&%(../%";%.:&+0%1+%'(("#".+'-%=";3'-
2'+",&;#'#".+%:-'*&(%'#%'%$&"@$#%.,7N99722%#.7899722
";% /&*.22&+(&(% E1%%% F"@0% GcI0% 6";3'-% 2'+",&;#'#".+
*.+;";#"+@% .,% #!.% ;&:'/'#&% *.-.3/;% !"#$% '% 2"+"232
(",,&/&+*&% "+%456%.,7C9%:."+#;% '/&% /&*.22&+(&(% #.
&+'<-&%-"@$#"+@%*.+("#".+;%'+(%<'*O@/.3+(;%#.%<&%#'O&+
"+#.%'**.3+#0

A,%'%@-';;%(../%";%'()'*&+#%#.?%./%";%"+*./:./'#&(%!"#$"+?
'%,3--B%@-'U&(%!'--?%#$&%(../%'+(%!'--%;$'--%<&%*-&'/-B
(",,&/&+#"'#&(% ,/.2% .+&% '+.#$&/?% !"#$% #$&% (../% 2./&
:/.2"+&+#0%>.%'*$"&=&%#$";?%#$&%(../%2'B%<&%,/'2&(%.+
<.#$% ;"(&;% '+(% '-;.% .+% #$&% #.:% <B% '+% .:'P3&% $"@$M
*.+#/';#%;#/":%'#%-&';#7eH722%!"(&0

W-';;% #$'#% ";% ;"-=&/&(% ./% $"@$-B% /&,-&*#"=&% ;$.3-(% <&
'=."(&(%'+(%'+B%,/&&M;#'+("+@%&(@&;%.,%@-'U&(%;*/&&+;
;$.3-(% $'=&% '% ;#/":% *.+#/';#"+@% =";3'--B% !"#$% #$&

;3//.3+("+@;%'@'"+;#%!$"*$%#$&B%'/&%;&&+0

   
  

     



5: -"$3+-"*%2/3*'3-1%.+'(%+>%3-'3"%=?6;

2789:%ABCDEFG

>$&% !"+(.!;% ;$'--% 2&&#% #$&% ,.--.!"+@% @&+&/'-

/&P3"/&2&+#;%E1%%+F"@0%H9IJ

'I D"+(.!;% ;$'--% $'=&% $'+(-&;S*.+#/.-;% "+

'**./('+*&%!"#$%27<%'+(%2789&9<0

<I >$&B%;$'--%:/.="(&%'+%3+.<;#/3*#&(%="&!"+@

U.+&% ,./% !$&&-*$'"/% 3;&/;% <&#!&&+7C99722

'+(7N7G997220

*I ]3/#'"+%./%=&+&#"'+%<-"+(%*.+#/.-;S/.:&;%;$'--

<&%'#7Q99MN7999722%$&"@$#%,/.2%#$&%,"+";$&(

,-../%-&=&-%,./%!$&&-*$'"/%3;&/;S;$./#%;#'#3/&

:&/;.+;0

27898%HICDJIBKG%ICD%1JIL%2IJG

2789896%A%#%("2

a'+(/'"-;S@/'<%<'/;%'/&%&T#/&2&-B%"2:./#'+#%,&'#3/&;

'+(% ;$'--% <&% (&;"@+&(% #.% <&% &';B% #.% @/';:% '+(% #.

:/.="(&%'%,"/2%'+(%*.2,./#'<-&%@/":%;.%#$'#%#$&%$'+(

*'+% ;-"(&% '-.+@% #$&% /'"-% !"#$.3#% .<;#/3*#".+0% X'+B

:&/;.+;%!"#$%(";'<"-"#"&;%/&-B%3:.+%$'+(/'"-;S@/'<%<'/;

#.% 2'"+#'"+% <'-'+*&% ./% #.% :/&=&+#% ;&/".3;% ,'--;0

a'+(/'"-;%'/&%3;&(%';%'%-.*'#".+'-%'+(%2.<"-"#B%'"(%<B

:&/;.+;%!"#$%=";3'-%"2:'"/2&+#;%'+(%';%'%;3::./#%,./

:&/;.+;%!"#$%2.<"-"#B%"2:'"/2&+#;0%>$&%$'+(/'"-S@/'<

<'/;% ;$'--% <&% ;&*3/&-B% ,"T&(% #.% #$&% !'--0% >.% '"(

"(&+#","*'#".+?%#$&%*.-.3/%.,%#$&%$'+(/'"-S@/'<%<'/%;$'--

*.+#/';#%!"#$%#$&%!'--%<&$"+(0

278989=%,-%.)@).+B%C&)(%D%#/1+@$(+5"#6(")2

278989=96%a'+(/'"-;%;$'--%E1%%+"21$%F"@0%HNI?

'I <&%;&*3/&-B%,"T&(%'+(%/"@"(L%#$&%,';#&+"+@;%'+(

#$&% 2'#&/"'-;% ;$'--% <&% '<-&% #.% !"#$;#'+(% '

2"+"232% :."+#% -.'(?% <.#$% =&/#"*'-% '+(

$./"U.+#'-%.,7N0R%OYL

<I <&%;-":M/&;";#'+#%!"#$%/.3+(%&+(;L

*I $'=&% '% *"/*3-'/% ;&*#".+% .,78QMGH722% "+

("'2&#&/L

(I <&%,/&&%.,%'+B%;$'/:%./%'</';"=&%&-&2&+#;L

&I $'=&% *.+#"+3.3;% @/"::"+@% ;3/,'*&;?% !"#$.3#

"+#&//3:#".+;%./%.<;#/3*#".+;%#$'#%2'B%</&'O%'

$'+(%$.-(L

,I *.+#/';#%!"#$%#$&%!'--%<&$"+(L%'+(

@I 2'B% <&% :/.="(&(% !"#$% _/'"--&S#'*#"-&

2'/O"+@;%'#%#$&%<&@"++"+@%'+(%'#%#$&%&+(%#.

@"=&% "+,./2'#".+% #.% :&.:-&% !"#$% =";3'-

"2:'"/2&+#0

!"#

2#345678#97:;4<=#>97<4?@5A7A4B<5CD#94<4969#E4FAG#HI#99D#AEB#5@J7:7A@#KB8B6:5#E4AG#7#94<4969#F4??@:@<K@#4<
-%3#B?#LM#JB4<A5

N#345678#97:;4<=#B<#FBB:#?:79@D#94<4969#E4FAG#IM#99

1--%("2&+;".+;%"+%2"--"2&#/&;0

FAW0%Gc%VZ5X1YZY>%X1YAFZ\>1>AKY%KY%W41\\%^KK5
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278989=9=%F./%;#&::&(%:'#$?%;#'"/;%'+(%/'2:;?%$'+(/'"-;

;$'--%2&&#% #$&% ,.--.!"+@%/&P3"/&2&+#;% E1%%%F"@;0%He?

H8%'+(7HGIJ

'I >$&B%;$'--%<&%:/.="(&(%.+%<.#$%#$&%;"(&;L

<I >$&B%;$'--%<&%*.+#"+3.3;?%&=&+%'#%#$&%-'+("+@;L

*I >$&B%;$'--%&T#&+(%'#%-&';#7899722%<&B.+(%#$&

,"/;#% '+(% -';#% +.;"+@0% 1% $'+(/'"-% ;$'--% +.#

:/.)&*#% "+#.% '% #/'+;=&/;&% *"/*3-'#".+% :'#$

3+-&;;%"#%";%*.+#"+3.3;%'+(%"+#&+(&(%#.%,./2

:'/#%.,%#$&%@3"('+*&%'-.+@%#$'#%:'#$0%>$&%&+(

.,%#$&%$./"U.+#'-%&T#&+;".+%;$.3-(%<&%#3/+&(

#.!'/(;%#$&%!'--%.+%#$&%*-.;&(%;"(&%.,%#$&%/'2:

./%;#'"/;?%./%<&%#3/+&(%(.!+%'+(%#&/2"+'#&%'#

#$&%,-../%./%@/.3+(%-&=&-0

(I >$&B% ;$'--% $'=&% '% 2"+"232% *-&'/% ;:'*&

.,7H9722%,/.2%#$&%!'--;L%'+(

&I >$&%$&"@$#% #.% #$&% #.:%.,%'%$'+(/'"-% ;$'--%<&

<&#!&&+7QH9722% '+(7cH9722% '<.=&% #$&

;3/,'*&%.,%'%/'2:?%#$&%:"#*$%-"+&%.,%'%;#'"/?%'+(

#$&%;3/,'*&%.,%'%-'+("+@0%1%;&*.+(%$'+(/'"-?

!"#$%'%-.!&/%:/.,"-&%#$'+%#$&%,"/;#%.+&?%;$'--

<&% :/.="(&(0% >$&% $&"@$#% #.% #$&% #.:% .,% #$&

;&*.+(%$'+(/'"-%;$.3-(%<&%<&#!&&+7CH9722

'+(7RH9722%'<.=&%#$&%;3/,'*&%.,%'%/'2:?%#$&

:"#*$% -"+&% .,% '% ;#'"/?% '+(% #$&% ;3/,'*&% .,% '

-'+("+@0% >$&/&% ;$'--% <&% ;3,,"*"&+#% (";#'+*&
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*"/*3-'#".+;%;:'*&;%E1%%%"21$%F"@0%8HI0

27;9:%*BTSG

27;9:96%A%#%("2

A#%";%/&*.22&+(&(%#$'#%"+%23-#"M;#./&B&(%<3"-("+@;%#$&/&

<&%'#%-&';#%.+&%-",#%'**&;;"<-&%#.%#/'+;:./#%:&/;.+;%!"#$

(";'<"-"#"&;% '#% '--%3;'<-&% -&=&-;0%\3*$% -",#;% ;$'--%2&&#

#$&%,.--.!"+@%@&+&/'-%/&P3"/&2&+#;J

'I 4",#%;$'--%<&%-.*'#&(%.+%'**&;;"<-&%/.3#&;0

<I 1**&;;"<-&% -'+("+@;%'#% -",#%&+#/'+*&%;$'--%<&

:/.="(&(%.+%&'*$%&-"@"<-&%,-../;0

*I 4",#;% ;$'--%<&%2'/O&(%!"#$% #$&% "+#&/+'#".+'-

;B2<.-%.,%'**&;;"<"-"#B0

(I ^"/&*#".+'-%;"@+;%"+("*'#"+@%#$&%-.*'#".+%.,%'+

'**&;;"<-&%-",#%;$'--%<&%:/.="(&(%'#%'%-.*'#".+

#$'#% ";% *-&'/-B% =";"<-&% ,/.2% #$&% '**&;;"<-&

<3"-("+@%&+#/'+*&0%>$&%("/&*#".+'-%;"@+;%;$'--

"+*./:./'#&% '% /&:/&;&+#'#".+% .,% #$&

A+#&/+'#".+'-% ;B2<.-% .,% '**&;;"<"-"#B

E1%%%F"@0 HRI0

&I 1% ;"@+% "+("*'#"+@% #$&% +32<&/% .,% #$&% ,-../

'//"=&(%;$'--%<&%:/.="(&(%.+%&'*$%-",#%-'+("+@

.+%#$&%!'--%.::.;"#&%#$&%-",#%"+%<"@%,.+#;%!"#$

@..(%*.-.3/%*.+#/';#0

,I A#%";%/&*.22&+(&(%#.%"+;#'--%'%,-../%("/&*#./B

.,% #$&%2'"+% ,'*"-"#"&;%'+(%;&/="*&;%'='"-'<-&

.+%#$&%-",#%-'+("+@?%'-.+@%!"#$%'+%'**&;;"<-&

&2&/@&+*B%&@/&;;%/.3#&%#$'#%*-&'/-B%"+("*'#&;

#$&% -.*'#".+% .,% #$&% +&'/&;#% /&,3@&% '/&'% ,./

:&/;.+;%!"#$%(";'<"-"#"&;0

FAW0%HR%D1`%FAY^AYW%\AWY1WZ%FK5%4AF>%4K]1>AKY

27;9:9=%I)@/+,)O%

>$&%2"+"232%;"U&%.,%#$&%-",#%;$'--%<&7N7H99722%!"(&

<B7N7H99722%(&&:?%#$'#%'--.!;%&';B%2'+.&3=/'<"-"#B

.,%!$&&-*$'"/%3;&/;%E1%%%F"@0%HQI0

27;9:9&%I)@/+0$$(

>$&%*-&'/%.:&+"+@%.,%&+#/'+*&%#.%#$&%-",#%*'/%;$'--%<&%'#

-&';#7c997220% >$&% (../;% ;$'--% <&% *.+;#/3*#&(% ';

'3#.2'#"*%$./"U.+#'-%;-"("+@%(../;0%>$&%-",#%(../%;$'--

<&%*.+#/';#"+@%"+%*.-.3/%,/.2%#$&%'()."+"+@%!'--0%>$&/&

;$'--% <&%+.%(",,&/&+*&% "+% -&=&-%<&#!&&+% #$&% -",#% (../

'+(%#$&%,-../%;3/,'*&%'#%&'*$%-&=&-0%>$&%@':%<&#!&&+

#$&% -",#% (../% '+(% <3"-("+@% ,-../% ;$'--% +.#% <&% 2./&

#$'+7Ne7220

1%+.+M*.+#'*#%;&+;./%(&="*&%;$'--%<&%:/.="(&(%"+%#$&

(../%.:&+"+@%#.%(&#&*#%'+%&+#&/"+@%./%&T"#"+@%:';;&+@&/

./% '+% ';;";#"=&% (&="*&% '+(% :/&=&+#% #$&% /";O% .,% #$&

:';;&+@&/% ./% ';;";#"=&% (&="*&% ,/.2% <&"+@% $"#% <B% #$&

-&'("+@%(../%:'+&-E;I0%>$&%;&+;./%(&="*&%;$'--%*.=&/%'#

-&';#7eS8%.,%#$&%(../%$&"@$#%2&';3/&(%,/.2%'%(";#'+*&

.,7eH722%'<.=&%#$&%(../%;"--0%>"2&%.,%*-.;"+@%.,%'+

'3#.2'#"*%(../%;$'--%<&%2./&%#$'+7H%;%'+(%#$&%*-.;"+@

;:&&(%;$'--%+.#%&T*&&(790eH72S;0%>$&%(../%.:&+"+@%#"2&

;$'--%<&%'()3;#'<-&%#.%;3"#%#$&%*.+("#".+;%!$&/&%#$&%-",#

";%"+;#'--&(0%1%2&*$'+";2%#.%"+*/&';&%#$";%#"2&%;$'--%<&

"+;#'--&(% #.% <&% *3;#.2"U&(% <B% '% 3;&/% !"#$% 2.<"-"#B

"2:'"/2&+#;%E,./%&T'2:-&%<B%2&'+;%.,%'%<3##.+%.3#;"(&

#$&%*'/%#.%*'--%#$&%-",#%#.%#$&%,-../%,./%"#%#.%'//"=&%!"#$

&T#&+(&(%(../%.:&+"+@%#"2&?%'+(%'%<3##.+%2'/O&(%!"#$

'% !$&&-*$'"/% ;B2<.-% "+;"(&% #$&% *'/% !"#$% #$&% ;'2&

:3/:.;&I0% [+(&/% +./2'-% .:&/'#".+% #$&% -&=&--"+@

'**3/'*B%.,%#$&%-",#%*'/%;$'--%<&%kNe7220

   
  

     



!"#$%&%'()(*+!,(-$%.+-$#+*%#/*(0%"-'%1(-(#"*%2/3*'3-1%#(4/3#,(-$0 @6

27;9:9:%9"22+F&//$#

>$&%*'--%<3##.+%-.*'#&(%.3#;"(&%#$&%-",#%;$'--%$'=&%'%*-&'/

,-../% ;:'*&%.,% '#% -&';#7c99722%j%N7e99722%!"#$%+.

.<;#/3*#".+%:-'*&(%#.%:/&=&+#%'%!$&&-*$'"/%3;&/%,/.2

/&'*$"+@%#$&%*'--%<3##.+%'+(%;$'--%<&%"+;#'--&(%'#%'%$&"@$#

<&#!&&+7Q99722%'+(7N7999722%E1%%%F"@0%HcI0

1--%("2&+;".+;%"+%2"--"2&#/&;0

FAW0%Hc%V41]ZXZY>%KF%4AF>%1]]Z\\K5AZ\

27;9:98%9$#/($2+;"#%2

>.3*$%*.+#/.-%:'+&-;%;$'--%+.#%<&%3;&(%"+%'+B%*';&%';

#$&B%'/&%+.#%'**&;;"<-&% #.%=";3'--B%"2:'"/&(%:&/;.+;0

>$&%*.+#/.-%:'+&-%"+;"(&%#$&%-",#%;$'--%2&&#%#$&%,.--.!"+@

/&P3"/&2&+#;%E1%%%F"@0%HcIJ

'I A#% ;$'--% <&% :-'*&(% '#% '% $&"@$#% .,% <&#!&&+

c99722%'+(7N7N99722%,/.2%#$&%,-../%-&=&-0

<I >$&% *.+#/.-% <3##.+;% 2'B% <&% :-'*&(% &"#$&/

$./"U.+#'--B%./%=&/#"*'--B%!"#$"+%#$";%;:'*&0

*I A#%;$'--%$'=&%<3##.+;%!"#$%_/'"--&S/'";&(%-&##&/;

'+(%"+%;$'/:%*.+#/';#%,/.2%#$&%<'*O@/.3+(%#.

'"(%:&.:-&%!"#$%=";3'-%"2:'"/2&+#;0

27;9:9;%5"#6(")21

a'+(/'"-;%;$'--%*.2:-B%!"#$%278989=%'+(%;$'--%<&%:-'*&(

'#%'%$&"@$#%.,7c99722%,/.2%#$&%,-../%-&=&-0%>$&;&%;$'--

<&%,"T&(%.+%<.#$%;"(&;%'+(%'#%#$&%/&'/%.,%#$&%-",#0

27;9:9<%K&6)$+"#6+:)1&"2+?#6)."/$(1

>$&%-",#%;$'--%$'=&%'%=."*&%'++.3+*&2&+#%;B;#&2%'-.+@

!"#$%'%=";3'-%(";:-'B%#.%"+("*'#&%#$&%,-../%-&=&-%'+(%'-;.

#$&% "+,./2'#".+% #$'#% #$&%(../%.,% #$&%*'@&% ";%.:&+%./

*-.;&(%,./%&+#/'+*&%./%&T"#0%>$&%'++.3+*&2&+#%;B;#&2

;$'--%<&%*-&'/-B%'3("<-&?%#$'#%";?%#$&%'++.3+*&2&+#%;$'--

<&%.,%#$&%./(&/%.,7H9%(_0

27;9:95%P/H%(+B%C&)(%D%#/1

A+% '(("#".+% #.% #$&% /&P3"/&2&+#;% @"=&+% "+% 27;9:96

#.% 27;9:9<?% ,.--.!"+@% /&P3"/&2&+#;% ;$'--% '-;.% <&

*.2:-"&(%!"#$J

'I A+#&/+'-%!'--;%;$'--%$'=&%'%+.+M/&,-&*#"=&%2'##&

,"+";$% "+%'%*.-.3/%'+(% #.+&%*.+#/';#"+@%!"#$

#$&%,-../0

<I >$&%,-../%.,%#$&%-",#%*'/%;$'--%<&%/"@"(%'+(%$'=&

'%+.+M/&,-&*#"=&%2'##&%,"+";$%'+(%;$'--%<&%;-":

/&;";#'+#%$'="+@%;"2"-'/%,/"*#".+'-%P3'-"#"&;%#.

#$&%,-../%.,%#$&%-",#%-'+("+@%#.%(&*/&';&%#$&%/";O

.,%;#32<-"+@0

YK>Z%A%1%-",#%,-../%!"#$%'%$"@$%465%/&';;3/&;

<-"+(%'+(%:'/#"'--B%;"@$#&(%:&.:-&%#$'#%#$&B%'/&%+.#

;#&::"+@%"+%#.%'+%.:&+%-",#%;$',#0

*I >$&%:/.=";".+%.,%'%2"//./%.+%#$&%!'--%.,%#$&

-",#%*'/%.::.;"#&%#$&%-",#%(../%";%'%:.;"#"=&%'"(

#.%+'="@'#".+%,./%!$&&-*$'"/%3;&/;0%A#%'--.!;

1--%("2&+;".+;%"+%2"--"2&#/&;0

FAW0%HQ%4AF>%\AiZ

   
  

     



@= -"$3+-"*%2/3*'3-1%.+'(%+>%3-'3"%=?6;

#$&%!$&&-*$'"/%3;&/%#.%;&&%",%'+B.+&%";%<&$"+(

#$&2%'+(%'-;.%#.%;&&%#$&%,-../%"+("*'#./%:'+&-0

>$&%2"//./%;$.3-(%+.#%&T#&+(%<&-.!7c99722

,/.2%#$&%-",#%,-../%#.%'=."(%*.+,3;"+@%:&.:-&

!"#$%"2:'"/&(%;"@$#0

(I A+#&/+'-%*'/%-"@$#"+@%;$.3-(%:/.="(&%2"+"232

-&=&-%.,%"--32"+'#".+%.,7N99%-3T%'#%,-../%-&=&-?

3+",./2-B% (";#/"<3#&(?% '+(% '=."("+@% #$&

;:.#-"@$#;0

&I JD%(*%#.Q+4"(#)#*%A%>$&%*'/%;$'--%$'=&%'+

'-'/2% (&="*&% E#!.M!'B% *.223+"*'#".+

;B;#&2I%:&/2'+&+#-B%*.++&*#&(%#.%'%2'++&(

;&*3/"#B%:."+#%'**./("+@%#.%#$&%,.--.!"+@J

NI >$&% (&="*&% ;$'--% &+;3/&% =."*&

*.223+"*'#".+%"+%<.#$%("/&*#".+;%!"#$%'+

./@'+"U'#".+% "+% *$'/@&% .,% :';;&+@&/

/&;*3&%./%!"#$%#$&%:&/;.+%"+%*$'/@&%.,%#$&

;',&#B%.,%#$&%<3"-("+@0

eI >$&%.:&/'#"+@%,./*&%,./%'-'/2%<3##.+%;$'--

<&%2"+"2327e0H%Y%'+(%2'T"2327H%Y0

8I >$&% (&="*&% ;$'--% :/.="(&% =";3'-% '+(

'3("<-&% "+,./2'#".+% ,&&(<'*O% ,./

:';;&+@&/;%*.+,"/2"+@%#$'#?%#$&%'-'/2%$';

<&&+% ;&+#?% 3;"+@% '% B&--.!% &+-"@$#&+&(

<&--M;$':&(% ;B2<.-L% '+(% #$&% '-'/2% $';

<&&+% /&*&"=&(?% =."*&% *.223+"*'#".+

&;#'<-";$&(?%3;"+@%#$&%@/&&+%&+-"@$#&+&(

;B2<.-%*.+;";#"+@%.,%#!.%$&'(;0

F./%.#$&/%/&P3"/&2&+#;?%/&,&/&+*&%;$'--%<&%2'(&%#.%@..(

:/'*#"*&%l8EQIm0

27;9:9@%R1%+$@+I)@/1+@$(+8)(%+J'".&"/)$#

1%,3+('2&+#'-%.<)&*#"=&%.,%,"/&%&+@"+&&/"+@%(&;"@+%,./

&@/&;;%";%#$'#%#$&/&%;$'--%<&%'-#&/+'#"=&?%;',&%'+(%"+#3"#"=&

2&'+;%.,%&@/&;;%,/.2%#$&%;*&+&%.,%'%,"/&L%#$&;&%/.3#&;

;$'--%<&%'='"-'<-&%#.%'--%<3"-("+@%3;&/;0

YK>Z%A%X'+3'-%$'+(-"+@%.,%!$&&-*$'"/;%.**3:"&(%<B% #$&"/

3;&/;%"+%'%,"/&%&='*3'#".+%;#'"/*';&?%&=&+%!"#$%'(&P3'#&%#/'"+"+@

,./%&=&/B.+&%("/&*#-B%'+(%"+("/&*#-B%"+=.-=&(?%";%$'U'/(.3;%,./

#$&% :&/;.+% "+% #$&% !$&&-*$'"/% '+(% ,./% #$.;&% :&.:-&% @"="+@

';;";#'+*&0% >$&% !&"@$#% .,% '+% '=&/'@&% 3+.**3:"&(% :.!&/&(

!$&&-*$'"/?% '-.+&?% 2'O&;% 2'+3'-% $'+(-"+@% "2:/'*#"*'-0

Z='*3'#".+%*$'"/%(&="*&;%*'+%'--.!%=&/#"*'-%2.=&2&+#%.+%;#'"/;

.,%:&.:-&%!"#$%2.<"-"#B%"2:'"/2&+#;0%\.2&%&='*3'#".+%*$'"/;

/&P3"/&%'%!$&&-*$'"/%3;&/%#.%#/'+;,&/%.3#%.,%#$&"/%.!+%*$'"/%"+#.

#$&%&='*3'#".+%*$'"/0%>$";% #/'+;,&/%.:&/'#".+% /&P3"/&;%2'+3'-

$'+(-"+@% E,./% &T'2:-&% $'+(-"+@% .,% .+&% !./O% *.--&'@3&% <B

.#$&/;I?%'+(%#$&/&%";%'%/";O%.,%"+)3/B%(3/"+@%#$&%#/'+;,&/%:/.*&;;

./%",%#$&%!$&&-*$'"/%3;&/%3;&;%'+%.TB@&+%#3<&?%./%$';%'%*'#$&#&/

./% '% *.-.;#.2B% <'@0% >$&% #/'+;,&/% *'+% '-;.% "+,/"+@&% #$&

"+(&:&+(&+*&%'+(%("@+"#B%.,%#$&%"+("="(3'-%*.+*&/+&(0

Z='*3'#".+%.,%.**3:'+#;%#$/.3@$%';;";#&(%&='*3'#".+

<B% 3;&% .,% ,"/&2'+n;% -",#% ;$.3-(% <&% :-'++&(% !$"-&

&='*3'#".+% #$/.3@$%(&;"@+'#&(% -",#;% ;3"#'<-B%:-'++&(

'+(%"+;#'--&(%,./%3;&%.,%.**3:'+#;%,./%;',&%&='*3'#".+

'/&%(&;"/.3;%#.%<&%:/.="(&(0

\3*$% -",#;% 3;&(% ,./% &='*3'#".+% ;$.3-(% <&% &';"-B

'**&;;"<-&?%*-&'/-B%"(&+#","'<-&%'+(%<&%;3"#'<-B%:/.#&*#&(

,/.2% #$&% "+*/&';&% .,% ;2.O&?% $&'#% '+(% ,-'2&0% >$&

*.+#/.-;%,./%#$&%-",#%;$'--%<&%-.*'#&(%"+%#$&%'/&';%!$&/&

3;&/;%23;#%!'"#%'+(%#$";%'/&'%;$'--%<&%(&;"@+&(%#.%&+;3/&

'%#&+'<-&%&+="/.+2&+#%:/.="(&(%(3/"+@%#$&%&+#"/&%#"2&

#$'#%#$&%&='*3'#".+%";%#'O"+@%:-'*&0

\3*$%-",#;%;$.3-(%+.#%<&%3;&(%,./%&='*3'#".+%3+-&;;%<3"-#

,./%#$";%:3/:.;&%'+(%;3"#'<-B%:/.#&*#&(%<B%#$&%<3"-("+@

(&;"@+0

>$&%,"/&%&='*3'#".+%;$'--%*.2:-B%!"#$%#$&%/&P3"/&2&+#;

@"=&+%"+%V'/#7G%oF"/&%'+(%4",&%\',&#Bn%.,%#$&%].(&%'+(

-",#;%,./%&='*3'#".+%"+*-3("+@%,"/&2'+n;%-",#%;$'--%*.2:-B

!"#$% #$&% /&P3"/&2&+#;% @"=&+% "+% V'/#7Q% o_3"-("+@

\&/="*&;?%\&*#".+7H%4",#;?%Z;*'-'#./;%'+(%X.="+@%D'-O;J

H1%4",#;n%.,%#$&%].(&0

27;98%(G<IKISEJG%ICD%,E=BCZ%AIK[G

Z;*'-'#./;% '+(% 2.="+@% !'-O;% '/&% =&/B% *.22.+% "+

:3<-"*%<3"-("+@;0%>$&B%*'+%@/&'#-B%,'*"-"#'#&%*"/*3-'#".+

,./%'--%<3"-("+@%3;&/;%"+%-'/@&?%&T#&+;"=&%'+(%*.2:-&T

2.(&/+%<3"-("+@%#B:&;0

a.!&=&/?%#$&%-.*'#".+%.,%&;*'-'#./;%'+(%2.="+@%!'-O;

;$.3-(%'-!'B;%<&%*.+;"(&/&(%"+%/&-'#".+%#.%#$&%:.;"#".+

.,% '()'*&+#% ,"/&% :/.#&*#&(% -",#% ;$',#;% '+(% -.<<"&;?

;#'"/*';&;% '+(% #$&"/% ';;.*"'#&(% '/&';% .,% /&;*3&

';;";#'+*&0

^3/"+@%+./2'-%:&/".(;%.,%2'"+#&+'+*&%'+(%;&/="*"+@?

&;*'-'#./;%'+(%2.="+@%!'-O;%!"--%+.#%<&%.:&/'#".+'-0

A+% #$&% &=&+#% .,% '% ,"/&% &2&/@&+*B?% <3"-("+@% 3;&/;

'##&2:#"+@% #.% &='*3'#&% 3;3'--B% #&+(% #.% /&M#/'*&% #$&"/

/.3#&;%.,%&+#/B?%!$'#&=&/%#$&%+'#3/&%.,%#$&%$'U'/(%'+(

!$&/&=&/%"#% ";% -.*'#&(0%A#%;$.3-(%<&%';;32&(%#$'#%#$&

&-&*#/"*'-% ;3::-B% #.% &;*'-'#./;% '+(% 2.="+@% !'-O;% ";

#&/2"+'#&(%./%#3/+&(%.,,%(3/"+@%;3*$%&2&/@&+*"&;0

F./% "2:./#'+#% /&';.+;% .,% ;',&#B?% #$&/&,./&?% "+*-"+&(

2.="+@%!'-O;%;$.3-(%*.2:-B%!"#$%#$&%/&P3"/&2&+#;%,./

/'2:;%"+%<3"-("+@;%!"#$%/&;:&*#%#.%;-.:&%'+(%-&+@#$0

F./%"2:./#'+#%/&';.+;%.,%;',&#B?%;:&*"'-%!'/+"+@%+.#"*&;

'+(%"+("*'#./;%;$'--%<&%:/.="(&(%'#%#$&%#.:%'+(%<.##.2

.,% &;*'-'#./;% !$&/&% ;#&:% /";&;% /&(3*&% ;3((&+-B% '+(

(/'2'#"*'--B%!$&+%+.#%.:&/'#".+'-0

\.2&%"+("="(3'-;?%"+%:'/#"*3-'/%.-(&/%:&.:-&?%2"@$#%$'=&

2./&%#$'+%.+&%"2:'"/2&+#0%\.2&%"+("="(3'-;%'/&%+.#

'<-&%#.%3;&%'+%&;*'-'#./%./%2.="+@%!'-O%"+(&:&+(&+#-B

'+(% /&-B% .+% ';;";#'+*&S;3::./#% <&"+@% :/.="(&(% <B% '

*.2:'+".+0

\',&#B%;$'--%<&%#$&%:/"2&%*.+;"(&/'#".+%!$&+%*$..;"+@

./%"+;#'--"+@%&;*'-'#./;%'+(%2.="+@%!'-O;0

4",#;%'/&%#$&%:/&,&//&(%2&#$.(%.,%=&/#"*'-%#/'=&-%,./%2.;#

:&.:-&% !"#$% (";'<"-"#"&;% '+(% "+% :'/#"*3-'/% !$&&-*$'"/

3;&/;0
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!"#$%&$' ()*+' ,' (+""-.+,)#' /"&"#,--0' .,&&%*' 1$"

+%#)2%&*,-'3%4)&/'(,-5$6'7&')&.-)&,*)%&'%8'19'*%:;<

()--'"=.-1>"','3,?%#)*0'%8'(+""-.+,)#'1$"#$'8#%3'1$)&/

,' +%#)2%&*,-' (,-5(,0' )&>"9"&>"&*-06' @"&."A

,-*"#&,*)4"A' -)5"',&',.."$$)B-"'B,**"#0'.,#*$A'3,0'B"

9#%4)>">'*%'*+"3')&',99#%9#),*"'.,$"$6'C%4)&/'(,-5$

$+,--'B"'8#""'%8'9#%?".*)&/'%B?".*$',&>'%B$*,.-"$'19'*%

,' +")/+*' %8:D:EFF:336' 7' 3)&)313' -"4"-' %8

)--13)&,*)%&'%8:EFF'-1='$+,--'B"'9#%4)>">'%&'3%4)&/

(,-5$6

7'$1#8,."'%8'*+"'"$.,-,*%#'*+,*'.%&*#,$*$'4)$1,--0'()*+

*+"' ,99#%,.+' ,&>' *+"' 1$"' %8' ,1>)B-"' $)/&,-$' %#' 9#"G

#".%#>">'3"$$,/"$'*+,*')&>).,*"'*+"'$*,#*',&>'8)&)$+'%8

*+"'"$.,-,*%#'+"-9'B-)&>',&>'9,#*),--0'$)/+*">'9"%9-"6

H1.+'$)/&,-$'%#'#".%#>)&/',#"'&%*'&%#3,--0'9#%4)>">

B0'*+"'"$.,-,*%#'3,&18,.*1#"#',$'$*,&>,#>6

H)/&$'$+%1->'B"'9#%4)>">' *%' )&>).,*"' *+"' -%.,*)%&'%8

%*+"#'8,.)-)*)"$A'$1.+',$'-)8*$A',&>'*+"$"'8,.)-)*)"$'$+%1->

B"')&'.-%$"'9#%=)3)*0'*%'*+"'"$.,-,*%#$',&>'3%4)&/'(,-5$

,&>'B"'",$0'*%'8)&>6

I"8"#"&."' $+,--' ,-$%' B"' 3,>"' *%' %*+"#' #"J1)#"3"&*$

/)4"&' )&:678' %8' !,#*:K' LM1)->)&/' H"#4)."$A' H".*)%&:N

O)8*$A' P$.,-,*%#$' ,&>' C%4)&/' Q,-5$R' NM' LP$.,-,*%#$

,&>'C%4)&/'Q,-5$S'%8'*+"'T%>"6

29:7:%);<=>?@A%@BC%3B?A>B;C%*>D=>BE%!A@=DF<GH

29:7:7I%!"#"$%&

Q+"#"')*')$')39#,.*).,B-"'%#')39%$$)B-"'*%'9#%4)>"',&

,.."$$)B-"' -)8*' %#' ,' #,39' )&' ,&' "=)$*)&/' B1)->)&/A

4"#*).,-' %#' )&.-)&">' -)8*)&/' 9-,*8%#3$' $+%1->' B"

9#%4)>">' ,$' ,' #",$%&,B-"' ,-*"#&,*)4"' 8%#' 4"#*).,-

.)#.1-,*)%&' ()*+)&' *+"' B1)->)&/6' U+"$"' ,#"' $9".),-

9,$$"&/"#' "-"4,*)&/' >"4)."$' 8%#' 9"#$%&$' ()*+

>)$,B)-)*)"$6' U+"$"' 3,0' +,4"' ")*+"#' 4"#*).,-' %#' ,&

)&.-)&">'3%4"3"&*6'U+"$"' $+,--' B"' ,B-"' *%'B"'1$">

$,8"-0A')&>"9"&>"&*-0',&>',-$%'()*+',&',..%39,&0)&/

9"#$%&6'7--' .%&*#%-'>"4)."$' $+,--' ,-$%'B"',.."$$)B-"

,&>'1$,B-"'8%#'9%("#">'(+""-.+,)#',&>'(,-5)&/',)>$

1$"#$6'V8'>#)4)&/A'/1)>)&/'%#'-)8*)&/'3".+,&)$3$'9#"$"&*

+,2,#>$' ,*' *+"' $)>"$'%8' ,'9-,*8%#3A' *+"'3".+,&)$3$

$+,--'B"'/1,#>">' *%'9#%*".*' *+"'1$"#$6'U+"'/1,#>)&/

$+,--'B"'$3%%*+A'+,#>',&>'.%&*)&1%1$6

29:7:78%'"$()*%&+,)-()#.+/&%(-0$12+W2""+X)/6';FY

X%#' 3,=)313' -"4"-' .+,&/"$' %8:D:NFF:33A' 4"#*).,-

-)8*)&/'9-,*8%#3$'3,0'B"')&$*,--">6'X%#'-"4"-'.+,&/"$'%8

3%#"'*+,&:E:DFF:33A'*+"'-)8*'$+,--'B"'9-,.">')&','.-%$">

$*#1.*1#"' ()*+' >%%#$' ,*' >)88"#"&*' ,.."$$)B-"' -"4"-$6

Z"#*).,-'-)8*)&/'9-,*8%#3$'3,0'+,4"','4,#)"*0'%8'%9"&)&/$

8%#'"&*#0',&>'"=)*6

29:7:7&%3#*&)#"4+,)-()#.+/&%(-0$12+W2""+X)/6';EY

V&.-)&">'-)8*)&/'9-,*8%#3$'.%&$)$*'%8'*+#""'"-"3"&*$[',

#,)-)&/A',&'"-".*#).'/"&"#,*%#',&>','3%4)&/'9-,*8%#36

U+"' %9"#,*)&/' $0$*"3' %8' *+"' -)8*' 3,0' B"' -,*"#,-' %#

$1$9"&>">6'V&.-)&">'-)8*)&/'9-,*8%#3$'3,0'B"')&$*,--">

,-%&/'*+"'$*,)#'(,--',$'-%&/',$'*+"0'>%'&%*'%B$*#1.*'*+"

#"J1)#">'()>*+'%8'*+"'"=)*6'U+"'9-,*8%#3'3,0'B"'8%->">

(+"&'&%*')&'1$"6

!-,*8%#3'-)8*$'3,0'B"')&$*,--">'%&',--'*09"$'%8'$*,)#$

)&.-1>)&/' $()*.+' B,.5' $*,)#$A' *+,*' )$A' *+%$"' ()*+' ,

#%*,*)%&'%8:EKF<',&>'$9)#,-'$*,)#.,$"$6'V&.-)&">'-)8*)&/

9-,*8%#3$',#"'1$1,--0'1$">'*%'.%&&".*'%&"'%#'3%#"

8-%%#$' %#' *%' %4"#.%3"' $9-)*' -"4"-$' )&' "=)$*)&/

B1)->)&/$6

XV\6';E'V]TOV]P^'OVXUV]\'!O7UX_ICH

XV\6';F'ZPIUVT7O'OVXUV]\'!O7UX_ICH

   
  

     



@: -"$3+-"*%2/3*'3-1%.+'(%+>%3-'3"%=?6;

27;9;9:%;2"/@$(D+I)@/+0)D%#1)$#1

>$&% 2"+"232% !"(#$% .,% #$&% :-'#,./2% -",#% ;$'--

<&7N7N99722% '+(% #$&% 2"+"232% -&+@#$% ;$'--

<&7N7G99722% ,./% #$&% 3;&% .,% 2'+3'-% '+(% :.!&/&(

!$&&-*$'"/;%!"#$%';;";#'+*&0

A+%&T";#"+@%<3"-("+@;%.,%2"+./%:3<-"*%"2:./#'+*&%'+(

!"#$%,&!%=";"#./;?%!$&/&%;3,,"*"&+#%;:'*&%";%+.#%'='"-'<-&?

.#$&/% ("2&+;".+;% 2'B% <&% *.+;"(&/&(?% ,./

&T'2:-&7c99722%j%N7eH97220

27<%+!(#"$3-1%.+-$#+*0%"-'%'()3.(0

27<96%1MCMJIK

>$&%(&;"@+%'+(%*.+;#/3*#".+%.,%.:&/'#"+@%*.+#/.-;%'+(

(&="*&;%;$.3-(%<&%;3*$%';%#.%&+'<-&%#$&2%#.%<&%.:&/'#&(

;',&-B%'+(%"+(&:&+(&+#-B%<B%&=&/B<.(B0

K:&/'#"+@% *.+#/.-;% '+(% (&="*&;% "+*-3(&?% <3#% '/&% +.#

-"2"#&(%#.?

'I (../%$'+(-&;%'+(%-.*O;L

<I -&=&/?%2"T&/%./%*/.;;M$&'(%#':;L

*I '*#"='#".+%(&="*&;L

(I !"+(.!%.:&+&/;%'+(%-.*O;L%'+(

&I &-&*#/"*%.3#-&#;%'+(%;!"#*$&;0

>$&%.:&/'<-&%:'/#%.,%*.+#/.-;%;$'--%<&%-.*'#&(%'()'*&+#

#.%#$&%*-&'/%,-../%;:'*&0%].+#/.-;%;$.3-(%<&%&';B%#.%3;&?

,./%&T'2:-&%<B%$'+(;M,/&&%.:&/'#".+%./%<B%'%*-.;&(%,";#

./%3;"+@%#$&%&-<.!0%X"+"232%2'+3'-%&,,./#%;$.3-(%<&

/&P3"/&(?%';%,./%.:&+"+@%'+(%*-.;"+@%(../;0

1--%;!"#*$&;%'+(%*.+#/.-;%;$.3-(%<&%&';B%#.%3+(&/;#'+(

!"#$.3#%/&P3"/"+@%;:&*"'-";#%O+.!-&(@&0

\3,,"*"&+#%-"@$#"+@%.,%#$&%*.+#/.-%(&="*&;%'+(%'--%/&-&='+#

"+,./2'#".+%;$.3-(%<&%:/.="(&(0

5.3+(% ./% .='-% #B:&% (../% O+.<;% '/&% +.#% ;3"#'<-&% ,./

:&.:-&%!"#$%2.<"-"#B%"2:'"/2&+#?%,./%:&.:-&%.,%;2'--

;#'#3/&%./%-&;;%;#/&+@#$?%'+(%,./%*$"-(/&+0

>$&%3;&%.,%:$.#.-32"+";*&+#%:"*#.@/'2%;"@+;%;$'--%<&

:/.="(&(?%!$&/&%'::/.:/"'#&0

27<9=%*E<ISBEC\%HMBZ>SG%ICD%'BGSIC<MG

^&="*&;?%*.+#/.-;%E,3;&%<.T&;?%;!"#*$&;?%:3;$M<3##.+;?

"+#&/*.2;?%&#*I?%&#*?%;$'--%<&%"+;#'--&(%'#%'+%'**&;;"<-&

$&"@$#% ,./% /&'*$"+@% '+(% .:&/'#"+@?% <&#!&&+7Q99722

'+(7N7N99722%'<.=&%,-../%-&=&-%'+(%;$'--%<&%-.*'#&(

'#% '% 2"+"232% .,7C99722% !"#$% '% :/&,&/&+*&% .,

2"+"2327R99722?%,/.2%'+B%"+#&/+'-%*./+&/0

YK>Z%A% 1;% '+% &T*&:#".+?% &-&*#/"*'-% !'--% ;.*O&#% .3#-&#;?

#&-&:$.+&%:."+#;%'+(%>6%;.*O&#;%*'+%<&%-.*'#&(%'#%'%2"+"232

$&"@$#%.,7G99722%'<.=&%,-../%-&=&-0

5&P3"/&2&+#;% '+(% /&*.22&+('#".+;%.+% -",#;% -'+("+@

*.+#/.-;%'+(%*'/%*.+#/.-;%;$'--%<&%';%:&/%27;9:9:?%27;9:98

'+(%@..(%:/'*#"*&%l8EQIm0

].+#/.-%(&="*&;%:-'*&(%.+%'%$./"U.+#'-%;3/,'*&%;$.3-(

<&%:-'*&(%'#%'%$&"@$#%<&#!&&+7Q99722%'+(7c99722%'+(

!"#$"+7899722%,/.2%#$&%&(@&%.,%#$&%;3/,'*&0

5&'("+@%2&#/&;%;$.3-(%<&%-.*'#&(%<&#!&&+7N7e99722

'+(7N7G99722%,/.2%#$&%,-../0

a&"@$#;%.,% ;!"#*$&;?% ;.*O&#%.3#-&#;?% /&'("+@%*.+#/.-;

'+(%*.+#/.-;%.+%'%$./"U.+#'-%;3/,'*&%'/&%"--3;#/'#&(%"+

F"@0%Ce0

\',&#B%:/.=";".+;%';%@"=&+%"+%V'/#7Q%o_3"-("+@%\&/="*&;n?

\&*#".+7e% oZ-&*#/"*'-% '+(% 1--"&(% A+;#'--'#".+;n% .,% #$&

].(&%;$'--%<&%,.--.!&(0

^../%$'+(-&;%;$.3-(%<&%:-'*&(%'**./("+@%#.%F"@0%C80

A+%F"@0%C8?%#$&%,"@3/&%.+%#$&%-&,#%;$.!;%#$&%$&"@$#%.,%'

$'+(-&%,./%:3;$"+@%./%:3--"+@%#$&%(../?%#$&%2"((-&%,"@3/&

;$.!;%'%=&/#"*'-%(../%$'+(-&?%'+(%#$&%,"@3/&%.+%#$&%/"@$#

;$.!;% '+% &T'2:-&% .,% '% :3--% /'"-% #$'#% 2'B% '--.!% '

!$&&-*$'"/% 3;&/% #.% *-.;&% #$&% (../% <&$"+(% $"2?% ,./

&T'2:-&%"+%'%#."-&#0

A,%,"/&%'+(%;',&#B%/&-'#&(?%'--%*.+#/.-;%;$.3-(%<&%"+#3"#"=&

'+(%.<=".3;% #.%3;&0%D$&/&=&/?% ,"/&%&T#"+@3";$&/;%'/&

:/.="(&(?%.+&%,"/&%&T#"+@3";$&/%;$.3-(%$'=&%'%2'T"232

!&"@$#%.,7H%O@%./7C%-"#/&%./%&=&+%-&;;0

F"/&%'-'/2%*'--;%;$.3-(%<&%-.*'#&(%<&#!&&+7N7999722

'+(7N7N99722%'<.=&%,-../%-&=&-0

27<9&%*E<ISBEC%ET%.ECSJEKG%TJEN%AIKKG\%.EJCMJG%ICD

+OMCBCZ%'EEJG

>$&%2"+"232%(";#'+*&%.,%#$&%*&+#/&%.,%;!"#*$&;%'+(

(&="*&;% #.% *.+#/.-% (../;% ./% !"+(.!;?% &#*?% ;$'--

<&7C99722%,/.2%'+B%"+#&/+'-%*./+&/%./%'+B%:/.)&*#"+@

&-&2&+#%E1%%%F"@0%CGI%'+(%#$&%/&*.22&+(&(%(";#'+*&

";7R997220

].+#/.-;% ,./% :.!&/&(% (../% .:&+&/;% #.% $"+@&(% (../;

;$.3-(% <&% -.*'#&(% ;.% #$'#% #$&% (../;% (.% +.#% "+#&/,&/&

!"#$%!$&&-*$'"/;?%*'+&;?%2.<"-"#B%'"(;?%&#*0%].+#/.-;

,./%:.!&/&(%(../%.:&+&/;%#.%$"+@&(%(../;%;$.3-(%<&

-.*'#&(%'#%'%2"+"232%.,7N7999722%,/.2%#$&%;!"+@%.,

#$&%'/*%.,%#$&%(../%;.%#$'#%#$&%(../%";%*-&'/%.,%:&.:-&%"+

!$&&-*$'"/;?% ;*..#&/;% ./% .#$&/% ';;";#"=&% (&="*&;% E1%%

F"@0% CHI0% >$&% .:&+"+@% #"2&% ;$'--% <&% ;3,,"*"&+#% ,./% '

:&/;.+%3;"+@%!$&&-*$'"/%./%';;";#"+@%(&="*&;% #.%:';;

#$/.3@$%#$&%(../%;',&-B%<&,./&%"#%*-.;&;0

27<9:%+OMJISBEC

>.%$&-:%:&.:-&%!"#$%("=&/;&%'<"-"#"&;?% #$&%*.+#/.-;%';

,'/%';%:.;;"<-&%;$'--%<&%.:&/'<-&%<B%.+&%$'+(%'+(%/&P3"/&

+.%#"@$#%@/';:"+@?%:"+*$"+@%./%#!";#"+@%.,%#$&%!/";#0

F./%:&/;.+;%!"#$%/&(3*&(%(&T#&/"#B%./%"2:'"/&(%=";".+?

&-&*#/"*'-%;!"#*$&;%;$.3-(%$'=&%-'/@&%:3;$%:-'#&;0

W/'<%<'/;%'+(%(../%./%!"+(.!%$'+(-&;%;$.3-(%<&%'#

-&';#7Q9722% -.+@0% 4&=&/% $'+(-&;% ;$.3-(% <&

   
  

     



!"#$%&%'()(*+!,(-$%.+-$#+*%#/*(0%"-'%1(-(#"*%2/3*'3-1%#(4/3#,(-$0 @8

!"#

2 $4:@#787:9D#K788#JB4<A

N $4:@#@PA4<=645G@:

L V@A@:# 4<F4K7AB:5

! *B<A:B8#F@W4K@5

I .BK;@A# B6A8@A5

1--%("2&+;".+;%"+%2"--"2&#/&;0

FAW0%Ce%aZAWa>\%KF%\DA>]aZ\?%\K]bZ>%K[>4Z>\?%5Z1^AYW%]KY>5K4\%1Y^

]KY>5K4\%KY%1%aK5AiKY>14%\[5F1]Z

!"#

2#+B:4QB<A78#J688#O7:D#AB48@A#:BB9#FBB:

N#3@:A4K78#G7<F8@

L#-@W@:#ARJ@#G7<F8@

1--%("2&+;".+;%"+%2"--"2&#/&;0

FAW0%C8%^KK5%a1Y^4Z%>`VZ\%1Y^%aZAWa>\

   
  

     



@; -"$3+-"*%2/3*'3-1%.+'(%+>%3-'3"%=?6;

!"#

2#0BB:#KB<A:B8D#7KK@55#KB<A:B8

FAW0%CG%VK\A>AKY%KF%^KK5%1Y^%1]]Z\\%]KY>5K4\

!"#

2#0BB:#KB<A:B8D#7KK@55#KB<A:B8

FAW0%CH%^A\>1Y]Z%KF%]KY>5K4\%FK5%VKDZ5Z^%^KK5%KVZYZ5\

<&#!&&+7Nc722% '+(7eH722% "+% ("'2&#&/L% o^M4&=&/n

$'+(-&;%'/&%:/&,&//&(%E1%%%F"@0%CCI0%1%=&/#"*'-%<'/%,./

;-"("+@%(../;%;$.3-(%<&789722%#.7H9722%"+%("'2&#&/0

>$&% *-&'/'+*&% <&#!&&+% #$&% <'/% '+(% #$&% !'--% ;$.3-(

<&7GH722%#.7CH7220%>$&%<'*O;&#%.,%'%-'#*$S-.*O%;$.3-(

<&%'%2"+"232%.,7897220%K#$&/%(../%,3/+"#3/&%;$.3-(

<&789722% ,/.2% #$&% (../% &(@&0% \3"#'<-&% *-&'/'+*&

;$.3-(% <&% :/.="(&(% <&#!&&+% '()'*&+#% ,"T#3/&;% '+(

,"##"+@;%#.%:/&=&+#%'**"(&+#'-%.:&/'#".+0

K:&/'#"+@% ,./*&% .+% *.+#/.-% <3##.+;% '+(% :3;$% :-'#&;

;$.3-(%<&7e0H%Y%#.7H09%Y0%].+#/.-%,./%(/"+O"+@%!'#&/

,.3+#'"+;% ;$'--% <&% .:&/'<-&% !"#$% .+&% $'+(% !"#$% '+

.:&/'#"=&%,./*&%.,%+.#%2./&%#$'+7e9%Y0

27<98%3DMCSBTB<ISBEC

_3##.+;% '+(% (&="*&;% ;$.3-(% <&% "(&+#","&(% <B% =";3'-

*.+#/';#0% A+,./2'#".+% ;$.3-(%<&% "+% /'";&(% #'*#"-&% '+(

_/'"--&%;"@+'@&0%1--%"2:./#'+#%*.+#/.-;%;$.3-(%$'=&%'+

"+#&@/'-%_/'"--&%"+("*'#".+0

27<9;%/GILBKBS]

].+#/.-% (&="*&;% ,./% (",,&/&+#% ,3+*#".+;% ;$.3-(% <&

   
  

     



!"#$%&%'()(*+!,(-$%.+-$#+*%#/*(0%"-'%1(-(#"*%2/3*'3-1%#(4/3#,(-$0 @<

(",,&/&+#0%].+#/.-%(&="*&;%,./%;"2"-'/%,3+*#".+;%;$.3-(

$'=&%'%;"2"-'/%(&;"@+%'+(%'*#"='#".+%2&*$'+";2%'+(

<&% #$&% ;'2&% ,./% "(&+#"*'-% ,3+*#".+;% #$/.3@$.3#% #$&

,'*"-"#B0

27<9<%$MKMO>ECMG

27<9<96%>&-&:$.+&;%;$'--%<&%.+%'%*-&'/%'**&;;"<-&%/.3#&

!"#$%'::/.'*$%,/.2%#$&%,/.+#%./%#$&%;"(&%E1%%%F"@0%CRI0

1--%"+,./2'#".+%;$.3-(%<&%:/.="(&(%"+%'#%-&';#%#!.%.,

=";3'-?%./'-%'+(% #'*#"-&% ,./2;0%>$&% #&-&:$.+&%O&B:'(

;$'--% $'=&% '% #'*#"-&% :."+#% .+% #$&% +32<&/% ,"=&% E1%%

"21$ 27<9@I0

27<9<9=%;&E2).+3%2%-H$#%1

V3<-"*% #&-&:$.+&;% ;$'--% <&% -.*'#&(%<&;"(&% #$&% '**&;;

/.3#&%'+(%;$'--%<&%&';"-B%(&#&*#&(%<B%:&.:-&%!"#$%=";".+

"2:'"/2&+#;0

D$&/&%2./&%#$'+%.+&%:3<-"*%#&-&:$.+&;%'/&%:/.="(&(?

'#%-&';#%.+&%:$.+&%;$'--%<&%'**&;;"<-&0

1%*-&'/%O+&&%;:'*&%.,%2"+"2327R99722%"+%$&"@$#%'+(

2"+"2327C99722%"+%(&:#$%'+(7c99722%"+%!"(#$%;$'--

<&%:/.="(&(%3+(&/+&'#$% #.%'**.22.('#&%!$&&-*$'"/

3;&/n;%O+&&%E1%%+F"@0%CQI0

].3+#&/% #.:;?% !$&/&% :/.="(&(?% ;$'--% <&% <&#!&&+

RH9722%'+(7Q99722%,/.2%#$&%,-../0%>$&%(&:#$%.,%#$&

*.3+#&/%#.:%;$'--%<&%+.#%-&;;%#$'+7GQ97220

\"(&% :/.#&*#".+% ;$'--% <&% *.+;"(&/&(% '**./("+@

#.%27=9;9=9

>$&%$&"@$#%.,%'--%.:&/'<-&%:'/#;%.,%#$&%#&-&:$.+&%;$'--

<&% <&#!&&+7Q99722% '+(7N7N997220% >$&% 2"+"232

-&+@#$%.,%#$&%#&-&:$.+&%*./(%;$'--%<&7c997220

>$&% "+#&/+'#".+'-% ;B2<.-% .,% '**&;;"<"-"#B% ;$'--% <&

(";:-'B&(%#.%"(&+#",B%#$&%-.*'#".+%.,%;3*$%#&-&:$.+&;0

A,%'%:3<-"*%#&-&:$.+&%";%:/.="(&(%"+%'+%&+*-.;&(%<..#$?

#$&%.:&+"+@%.,%#$&%<..#$%;$'--%$'=&%'%*-&'/%!"(#$%.,%'#

-&';#7c997220% >$&% &+*-.;&(% ;:'*&% ;$'--% $'=&% *-&'/

3+.<;#/3*#&(% ("2&+;".+;% .,% '#% -&';#7c99722% j

N7e99722?%!$"*$%;$.3-(%+.#%<&%/&;#/"*#&(%<B%,"T&(%;&'#;0

27<95%,IBKLE?^'JEOLE?

>$&%2'"-S(/.:%<.T%;-.#%;$.3-(%<&%-.*'#&(%'#%#$&%$&"@$#

.,%2'T"2327N7e997220% A#% ;$.3-(%$'=&%'%*-&'/% ,-../

;:'*&%.,7c99722%j%N7e997220

27<9@%)MCDBCZ%,I<>BCM\%.IJD%"<<MGG\%'BGOMCGBCZ

,I<>BCMG%ICD%"RSENISB<%$MKKMJ%,I<>BCMG%_"$,GY\

MS<

X'*$"+&;%,./%(";:&+;"+@%2.+&B?%#"*O&#;%./%;2'--%@..(;

;$.3-(% <&% '**&;;"<-&% '+(% ;$.3-(% <&% -.*'#&(% .+% '+

'**&;;"<-&%-&=&-0%>$&%'::/.'*$%#.%(";:&+;&/;%;$.3-(%<&

*-&'/%'+(%3+.<;#/3*#&(?%'#%-&';#7c99722%!"(&0%1%O+&&

;:'*&% .,% 2"+"2327R99722% "+% $&"@$#% '+(% 2"+"232

C99722% "+% (&:#$% '+(7c99722% "+% !"(#$% ;$.3-(% <&

:/.="(&(% #.% &';&% '**&;;% ,./% !$&&-*$'"/% 3;&/;

E1%% F"@0 CcI0%>$&%*-&'/%'/&'% "22&("'#&-B% "+% ,/.+#%.,

#$&%2'*$"+&%;$.3-(%<&%'#%-&';#7N7H99722%j%N7H99722?

#.% '--.!% '% !$&&-*$'"/% 3;&/% #.% '::/.'*$% #$&% *.+#/.-;

;"(&!'B;?%'+(%#.%#3/+%'/.3+(%',#&/%3;&%'+(%#.%:/.="(&

;.2&%:/"='*B0

>.3*$%;*/&&+%#"*O&#%(";:&+;&/;%'#%#/'"+S<3;%;#'#".+;?%&#*?

;$.3-(%+.#%<&%#$&%.+-B%#B:&%.,%#"*O&#%(";:&+;&/?%';%#$&B

'/&% "+'**&;;"<-&% #.% :&.:-&% !"#$% "2:'"/&(% =";".+0% 1

+32&/"*% O&B:'(% ;$.3-(% '-;.% <&% :/.="(&(% #.% 2'O&% "#

1--%("2&+;".+;%"+%2"--"2&#/&;0

FAW0%CC%Zg1XV4Z\%KF%^M4Z6Z5%1Y^%6Z5>A]14%^KK5%a1Y^4Z\

   
  

     



@5 -"$3+-"*%2/3*'3-1%.+'(%+>%3-'3"%=?6;

1--%("2&+;".+;%"+%2"--"2&#/&;0

FAW0%CR%\V1]Z%144KD1Y]Z%FK5%1%DaZZ4]a1A5%[\Z5%FK5%[\AYW%>Z4ZVaKYZ

1--%("2&+;".+;%"+%2"--"2&#/&;0

FAW0%CQ%aZAWa>%KF%>Z4ZVaKYZ%]KY>5K4\%FK5%DaZZ4]a1A5%[\Z5\

'**&;;"<-&%,./%=";3'--B%"2:'"/&(%3;&/;0

W-'/&% ,/.2%;3+?%'/#","*"'-% -"@$#"+@%'+(%;#/&&#% -"@$#"+@

.+%#$&%;*/&&+%;$.3-(%<&%'=."(&(0

>$&% .:&/'#".+% .,% #$&% 2'*$"+&% ;$.3-(% <&% &';B% #.

3+(&/;#'+(0

D$&/&%*'/(%'**&;;%./%*."+%;-.#%";%:/.="(&(?%#$&B%;$'--?

'I $'=&% '% ;-.#% -.*'#&(% '#% '% $&"@$#% .,% <&#!&&+

Q99722% '+(7N7999722% '<.=&% #$&% ,-../?

:/&,&/'<-B%<&#!&&+7Q99722%'+(7c99722?

NI !"#$%"#;%&(@&%<&=&--&(?%'+(

eI *.-.3/M*.+#/';#&(% !"#$% #$&% ;3//.3+("+@

;3/,'*&L

<I "+*-3(&% #'*#"-&% @/':$"*% ;B2<.-;% .+% #$&

;3//.3+("+@%;3/,'*&%#$'#?

NI /&:/&;&+#%#$&%*'/(?%'+(

eI "(&+#",B%#$&%./"&+#'#".+%.,%#$&%*'/(S*."+

"+;&/#".+L%'+(

*I $'=&% <.#$% '3("<-&% E<&&:I% '+(% =";3'-% E-"@$#I

;"@+'-;% #.% "+("*'#&% #$'#% '**&;;% $';% <&&+

@/'+#&(0

D$&/&%'%O&B:'(%";%:/.="(&(?%"#%;$'--?

NI <&% -.*'#&(% '#% '% $&"@$#% <&#!&&+7Q99722

'+(7N7999722%,/.2%#$&%,-../L

eI <&%*.-.3/M*.+#/';#&(%!"#$%#$&%<'*O@/.3+(L

8I $'=&%*$'/'*#&/;%'+(%;B2<.-;%.+%O&B%;3/,'*&;

   
  

     



!"#$%&%'()(*+!,(-$%.+-$#+*%#/*(0%"-'%1(-(#"*%2/3*'3-1%#(4/3#,(-$0 @@

#$'#%'/&%*.-.3/M*.+#/';#&(%!"#$%#$&%O&B%;3/,'*&;L

(I !$&/&%+32&/"*?

NI #$&% O&B;% ;$'--% <&% '//'+@&(% "+% '7NeMO&B

';*&+("+@% ./% (&;*&+("+@% #&-&:$.+&

O&B:'(%-'B.3#?

eI #$&% +32<&/% ,"=&% O&B% ;$'--% <&% #'*#"-&-B

(";#"+*#% ,/.2% #$&%.#$&/%O&B;L% #$&% /'";&(

(.#%.+%+32<&/%,"=&%;$'--%<&790R%k%90N722

$"@$% '+(% ;$'--% $'=&% '% <';&7N0H722% "+

("'2&#&/?%'+(

8I ,3+*#".+%O&B% ;3/,'*&;% ;$'--%$'=&% #'*#"-&

;B2<.-;%';%,.--.!;J%&+#&/%./%:/.*&&(%O&BJ

/'";&(% *"/*-&% l.mL% *-&'/% ./% *.//&*#% O&BJ

/'";&(% -&,#%'//.!%l% mL%*'+*&-%O&BJ% /'";&(

-&##&/% j% lTmL% '((% ='-3&% O&BJ% /'";&(% :-3;

lpm%;"@+L%(&*/&';&%='-3&%O&BJ%/'";&(%2"+3;

lqm%;"@+L%'+(

&I $'=&% <.#$% '3("<-&% E<&&:I% '+(% =";3'-% E-"@$#I

;"@+'-;% #.% "+("*'#&% #$'#% '**&;;% $';% <&&+

@/'+#&(L%'+(

,I $'=&%#$&%O&B;%/&'('<-&%,/.2%<.#$%'%;#'+("+@

'+(%'%;&'#&(%:.;"#".+0

YK>Z%A%F./%1>X;%'+(%;"2"-'/%,'*"-"#"&;?%.#$&/%/&P3"/&2&+#;

';%-'"(%(.!+%<B%#$&%*.+*&/+&(%'3#$./"#"&;%;$'--%<&%,.--.!&(0

27<96?%0M<RJBS]%"<<MGG%0]GSMNG

\&*3/"#B%'**&;;%;B;#&2;%;$'--%<&%(&;"@+&(%;.%';%#.%2&&#

#$&%+&&(;%.,%&=&/B.+&0%>$";%"+*-3(&;%#$&%/&P3"/&2&+#;

,./%2'+.&3=/"+@%;:'*&%'+(%,./%*.+#/.-;%!$"*$%*'+%<&

/&'*$&(% *.2,./#'<-B0% ,%%+ 27<9@% ,./% /&P3"/&2&+#;

/&-'#"+@% #.%*'/(%'**&;;%'+(%O&B:'(;0%\&*3/"#B%'**&;;

;B;#&2;% ;$.3-(% <&% 3;'<-&% <B% &=&/B.+&0% _".2&#/"*

;B;#&2;%E,./%&T'2:-&%/&#"+'-%./%:'-2%;*'++&/;I%*'++.#

'**.22.('#&%'--%3;&/;0%>.%+&@.#"'#&%#$&%;&*3/"#B%'**&;;

;B;#&2;%:-'*&(%'#%<3"-("+@%&+#/'+*&;?%;3*$%';?%'"/:./#;?

/'"-!'B%;#'#".+;?%2&#/.%;#'#".+;?%'+(%;$.::"+@%2'--;?

/&-&='+#% /3-&;% '+(% /&@3-'#".+;% -'"(% (.!+% <B% #$&

*.+*&/+&(%'3#$./"#"&;%;$'--%<&%,.--.!&(0

YK>Z%A%>$&%/&P3"/&2&+#;%/&-'#"+@%#.%*'/(%'**&;;%'+(%O&B:'(;

;$'--%<&%;"2"-'/%#.%#$.;&%,./%1>X;%';%-'"(%(.!+%<B%#$&%*.+*&/+&(

'3#$./"#"&;0

27<966%'JBC[BCZ%AISMJ%>I<BKBS]

>$&%(/"+O"+@%!'#&/% ,'*"-"#B% E,.3+#'"+;?%*..-&/;?% #':;?
&#*I%;$'--%*.2:-B%!"#$%#$&%,.--.!"+@J

'I D'--SV.;#M2.3+#&(% *'+#"-&=&/&(% 3+"#;% ;$'--

$'=&%'%*-&'/%,-../%;:'*&%.,%'#%-&';#%c99722%j

N7e99722%';%;$.!+%"+%F"@0%R90

<I >$&% ,/.+#% &(@&% .,% #$&% 3+"#% ;$'--% &T#&+(

G89MGQ9 22%,/.2%#$&%!'--0%A#%;$'--%$'=&%'%*-&'/

O+&&%;:'*&%<&#!&&+%#$&%<.##.2%.,%#$&%':/.+S

&P3":2&+# % '+(% ,-../% ./% @/.3+(% .,% '#

-&';#7c99722%!"(&?%e99722%(&&:% &T#&+("+@

,/.2%#$&%,/.+#%&(@&%.,%#$&%&P3":2&+#%#.%<'*O

#.!'/(;% #$&%!'--?% '+(7R99722%$"@$0% A#% ;$'--

$'=&%'%#.&%;:'*&%+.#%-&;;%#$'+7c99722%!"(&?

899722%$"@$?%&T#&+("+@%,/.2%#$&%<'*O%!'--

#.%'%2'T"232%.,%NH9%22%E1%%%F"@0%R9I0

*I F/&&;#'+("+@%./%<3"-#M"+M(/"+O"+@%!'#&/%3+"#;%+.#

$'="+@%'%*-&'/%;:'*&%3+(&/%#$&2%;$'--%$'=&%'

*-&'/%,-../%;:'*&%.,%'#%-&';#7N7e99722%!"(&%j

c99722%"+%,/.+#%.,%#$&%3+"#%';%;$.!+%"+%F"@0 RN0

(I \:.3#%$&"@$#;%;$.3-(%<&%<&#!&&+%Q99Mc99%22?

2&';3/&(%,/.2%#$&%,-../%#.%#$&%;:.3#%.3#-&#0

>$&%2'T"232%(";#'+*&%.,%#$&%;:.3#%,/.2%#$&

,/.+#%&(@&%.,%#$&%(/"+O"+@%!'#&/%,'*"-"#B%;$'--

<&% NeH% 220% >$&/&% ;$'--% <&% !'#&/% @-';;

:/.=";".+L%'%2"+"2327N99722%;:'*&%<&-.!

#$&%;:.3#%.3#-&#%;$'--%<&%:/.="(&(%#.%'--.!%,./

#$&%"+;&/#".+%.,%'%*3:%./%@-';;S

&I D'--M2.3+#&(%(/"+O"+@%!'#&/%:/.=";".+%"+%'+

'-*.=&%";%:/&,&//&(?%<&*'3;&%"#%(.&;%+.#%*/&'#&

1--%("2&+;".+;%"+%2"--"2&#/&;0

FAW0%Cc%Zg1XV4Z%KF%1%6ZY^AYW%X1]aAYZ

   
  

     



6?? -"$3+-"*%2/3*'3-1%.+'(%+>%3-'3"%=?6;

'%$'U'/(%,./%:&/;.+;%!"#$%=";3'-%"2:'"/2&+#;0
>$&% :/.=";".+% .,% #!.% (/"+O"+@% ,'*"-"#"&;% '#
(",,&/&+#% $&"@$#;% ";% =&/B% *.+=&+"&+#% ,./
;#'+("+@% '(3-#;?% :&.:-&% "+% !$&&-*$'"/;% '+(
*$"-(/&+0%D$&/&%.+-B%.+&%";%:/.="(&(?%"#%;$'--
<&%'#%'%$&"@$#%.,7R99722%'<.=&%,-../%-&=&-

GI ].+#/.-;%;$'--%<&%*&+#/'--B%:.;"#".+&(%'#%#$&
,/.+#%.,%#$&%3+"#%./?%",%'#%#$&%;"(&?%.+%<.#$%;"(&;?
+.#%2./&%#$'+7NQ9722%,/.2%#$&%,/.+#%'+(%;$'--
*.2:-B% !"#$% 27<0% ].+#/.-% ;$'--% <&% &';"-B
.:&/'<-&%!"#$%.+&%$'+(%!"#$%'+%.:&/'#"=&%,./*&
';%@"=&+%"+%27<0

1--%("2&+;".+;%"+%2"--"2&#/&;0

FAW0%RN%]4Z15%F4KK5%\V1]Z%FK5%F5ZZ\>1Y^AYW%K5

_[A4>MAY%^5AYbAYW%D1>Z5%[YA>%YK>%a16AYW%]4Z15

\V1]Z%[Y^Z5%>aZ%[YA>

27<96=%'RGS%2BCG

^3;#%<"+;%;$.3-(%<&%,3--B%'**&;;"<-&%'+(%&';B%#.%3;&

,./%&=&/B<.(B0

275%0("$3-1%0!".(0

27596%1MCMJIK

\&'#"+@% ,'*"-"#"&;% ;$.3-(% <&% :/.="(&(% "+% :3<-"*

<3"-("+@;%#.%:/.="(&%:&.:-&%!"#$%'%:-'*&%#.%!'"#%'+(

#.%/&;#0%>$&%-.*'#".+%.,%;&'#;%E"+*-3("+@%/&;&/=&(%'/&';
,./% !$&&-*$'"/;I% ;$.3-(% +.#% (";#3/<% #$&% @&+&/'-

*"/*3-'#".+0

\&'#"+@%,'*"-"#"&;%;$'--%$'=&%'%*-&'/%'+(%-&=&-%,-../%;:'*&
.,%+.#%-&;;%#$'+7c99722%j%N7e997220

\&'#;% ;$.3-(% <&% (&;"@+&(% !"#$% '/2/&;#;% #.% ,'*"-"#'#&
;"##"+@%(.!+%'+(%;#'+("+@%3:0%>$&%;&'#;% ;$.3-(%'-;.
$'=&%<'*O%/&;#;%E1%%+F"@0%ReI0

2759=%0MISBCZ%BC%AIBSBCZ%"JMIG

1%/'+@&%.,%(",,&/&+#%#B:&;%.,%;&'#"+@%;$.3-(%<&%:/.="(&(
*.2:-B"+@%!"#$%#$&%,.--.!"+@%E1%%+F"@0%ReIJ

'I \&'#%$&"@$#7G99722%#.7GH9722?
<I _'*O%;3::./#%$&"@$#7RH9722%#.7Rc9722?

*I \&'#%(&:#$7G99722%#.7GH9722?
(I 1+@-&%.,%;&'#%#.%<'*O/&;#7N99d%#.7N9Hd?
&I 1/2/&;#% $&"@$#7ee9722% #.7899722% '<.=&

;&'#?
,I 1/2/&;#%;&#%<'*O%,/.2%,/.+#%.,%;&'#%r%RH722?

'+(

@I 1%2"+"2327NH9722%;&#%<'*O%3+(&/%#$&%;&'#
,./%,&&#%!$&+%;#'+("+@%3:0

2759&%0MISBCZ%IS%'MG[G\%$ILKMG\%MS<

>.%'--.!%'%,/.+#'-%'::/.'*$%!"#$%'%!$&&-*$'"/%#.%'%#'<-&?
(&;O?% *.3+#&/?% #&-&:$.+&?% &#*?% '+% 3+.<;#/3*#&(% ;:'*&
;$'--% <&% :/.="(&(% !"#$% '% 2"+"232% ,/&&% $&"@$#
.,7R99722?%2"+"232%,/&&%(&:#$%.,7C99722%E1%%%Y.#&I

'+(%2"+"232%!"(#$%.,7c99722%#.%'**.22.('#&%O+&&;
3+(&/+&'#$0%F./%,..#/&;#;?%'%2"+"232%$&"@$#%.,7899722

";%/&P3"/&(%E1%%%F"@0%R8I0

YK>Z%A%>$";%2'B%.=&/-':%#$&%*-&'/%,-../%;:'*&%<B%'%2'T"232

.,7GQ97220

A,%#'<-&;%!"#$%,"T&(%;&'#;%'/&%3;&(?%#$&/&%;$'--%<&%'%:-'*&

,./%'#%-&';#%.+&%:&/;.+%"+%'%!$&&-*$'"/%'#%#$&%#'<-&0

!"#

2#.JB6A

N#1X64J9@<A#J@:94AA@F#4<#5G7F@F#7:@7

1--%("2&+;".+;%"+%2"--"2&#/&;0

FAW0%R9%]4Z15%F4KK5%\V1]Z%1Y^%bYZZ%\V1]Z%5Zf[A5ZXZY>%FK5%1%D144SVK\>MXK[Y>Z^%^5AYbAYW%D1>Z5%[YA>

   
  

     



!"#$%&%'()(*+!,(-$%.+-$#+*%#/*(0%"-'%1(-(#"*%2/3*'3-1%#(4/3#,(-$0 6?6

27@%$+3*($%#++,0%"-'%0"-3$"#`%#++,0

27@96%1MCMJIK

\'+"#'/B%,'*"-"#"&;%;$'--%<&%(&;"@+&(%#.%'**.22.('#&%'

='/"&#B%.,%3;&/;0%1**&;;"<-&%#."-&#;%#$'#%*'+%<&%3;&(%<B

<.#$%;&T&;%E3+";&T%'**&;;"<-&%#."-&#;I%'--.!%#$&%@/&'#&;#

,-&T"<"-"#B%,./%:&.:-&%!$.%/&P3"/&%';;";#'+*&%$&+*&%";

#$&% :/&,&//&(% .:#".+0% D$&&-*$'"/% '**&;;"<-&% 3+";&T

#."-&#;% ;$.3-(% '-!'B;% <&% :/.="(&(% "+% '(("#".+% #.

!$&&-*$'"/%'**&;;"<-&%;&:'/'#&%;&T%#."-&#;0%\"2"-'/-B?%'

:/.=";".+%.,%'+%&+-'/@&(%*3<"*-&%,./%'2<3-'+#%(";'<-&(

:&.:-&%"+%'%;&:'/'#&%;&T%#."-&#%/..2%*'+%'-;.%<&+&,"#

:'/&+#;%!"#$%*$"-(/&+%'+(%:&.:-&%!$.%+&&(%'+%&+-'/@&(

;:'*&%E,./%&T'2:-&%#$.;&%!"#$%-3@@'@&I0

>$&%'**&;;"<-&%#."-&#%/..2%;$'--%<&%-.*'#&(%';%*-.;&%';

:.;;"<-&%#.%#$&%&+#/'+*&S/&*&:#".+S!'"#"+@%'/&'%.,%#$&

<3"-("+@%'+(%;$.3-(%<&%&';B%#.%,"+(0%A#%;$.3-(%+.#%<&%;.

-.*'#&(%#$'#%"#%*.2:/.2";&;%#$&%:/"='*B%.,%3;&/;0

A,%.+-B%.+&%#."-&#%";%(&*"(&(%#.%<&%:/.="(&(%*.+;"(&/"+@

#$&%&;#"2'#&(%/&P3"/&2&+#%';%:&/%#$";%].(&?%"#%;$'--%<&

>B:&%1%3+";&T%'**&;;"<-&%#."-&#%E1%%+27@9=%,./%#B:&;%.,

#."-&#;I0% D$&/&?% 2./&% #$'+% .+&% '**&;;"<-&% #."-&#% ";

:/.="(&(?%(",,&/&+#%.:#".+;%&T";#0

D$&/&%;'+"#'/B%,'*"-"#"&;%'/&%:/.="(&(?% #$&%,.--.!"+@

;$'--%'-;.%'::-BJ

'I 1#%-&';#%.+&%3+";&T%!$&&-*$'"/%3;&/%'**&;;"<-&

#."-&#%/..2%.,%>B:&%1?%!"#$%*&+#/'-%:-'*&2&+#

!"#

2#":9:@5A5#B94AA@F#B<#5B9@#O@<KG@5#AB#788BE#87A@:78#A:7<5?@:

1--%("2&+;".+;%"+%2"--"2&#/&;0

FAW0%Re%Zg1XV4Z%KF%1%_ZY]a%DA>a%15X5Z\>\%1Y^%_1]b%\[VVK5>

1--%("2&+;".+;%"+%2"--"2&#/&;0

FAW0%R8%>1_4Z%1Y^%^Z\b%aZAWa>%FK5%DaZZ4]a1A5%[\Z5\

   
  

     



6?= -"$3+-"*%2/3*'3-1%.+'(%+>%3-'3"%=?6;

.,%D]?%;$'--%<&%:/.="(&(?%!$"*$%;$'--%'-!'B;
*.+#'"+%'%!';$<';"+0

<I K+&%'**&;;"<-&%#."-&#%E>B:&%1%./%>B:&%_I%"+
;"+@-&% ;&T% #."-&#% <-.*O% E2'-&% '+(% ,&2'-&
;&*#".+% .,% #."-&#% <-.*OI% ;$'--% <&% :/.="(&(
(&:&+("+@%.+%#$&%,..#,'--%'+(%;:'*&0

*I D$&+%2./&%#$'+%.+&%'**&;;"<-&%*./+&/%#."-&#
.,% >B:&% _% ";% :-'++&(?% '% *$."*&% .,% -'B.3#;
;3"#'<-&%,./%-&,#%$'+(%'+(%/"@$#%$'+(%#/'+;,&/
;$'--% <&% :/.="(&(0% A+% *';&% ;3*$% #."-&#;% '/&
-.*'#&(%"+%;"2"-'/%:.;"#".+%.+%&'*$%,-../%.,%'

23-#"M;#./&B%<3"-("+@?%"#%;$.3-(%'--.!%,./%/"@$#
'+(%-&,#%$'+(%#/'+;,&/%.+%'-#&/+'#&%,-../;0%A+
'+B%*';&?%'%3+";&T%'**&;;"<-&%#."-&#%.,%>B:&%1
;$'--%<&%:/.="(&(%.+%#$&%@/.3+(%,-../%;.%';%#.
<&%'<-&%#.%2&&#%#$&%+&&(%,./%<.#$%-&,#%'+(%/"@$#
;"(&%#/'+;,&/;0

(I A+%'--%;&:'/'#&%;&T%#."-&#S;'+"#'/B%/..2;%#$&/&
;$'--%<&%:/.=";".+%,./%.+&%*3<"*-&%;3"#'<-&%,./
3;&%<B%'2<3-'+#%(";'<-&(0

&I D$&/&% 3/"+'-;% '/&% :/.="(&(?% #$&/&% ;$'--% <&
3/"+'-;% ,./% !$&&-*$'"/% 3;&/;% '+(% '2<3-'+#
(";'<-&(%:&.:-&0

,I D$&/&%#$&/&%";%/&P3"/&2&+#%,./%.+-B%.+&%#."-&#
./%;'+"#'/B%/..2%"+%'%<3"-("+@?%'%!$&&-*$'"/
'**&;;"<-&% 3+";&T% #."-&#% .,% >B:&% 1% ;$'--% <&
:/.="(&(% <3#% .,% '% @/&'#&/% !"(#$% #.
'**.22.('#&%'%;#'+("+@%$&"@$#%!';$<';"+%'+(
'%3/"+'-0

@I >$&%:/.=";".+%.,% #$&%'**&;;"<-&% #."-&#;%;$'--
<&% ;3*$% #$'#% '+B% !$&&-*$'"/% 3;&/S'2<3-'+#
(";'<-&(%:&/;.+%(.&;+n#%$'=&%#.%#/'=&-%2./&
#$'+78972%.+%#$&%;'2&%,-../0

$I >$&%(&;"@+%.,%#."-&#%,'*"-"#"&;%;$'--%"+*./:./'#&
&';&% .,% 3;&% ,./% '--% :&.:-&% '+(% -.*'#".+% .,
,"##"+@;%;$.3-(%,.--.!%'%-.@"*'-%;&P3&+*&0

)I ]'/&% ;$'--% <&% #'O&+% "+% :-'*"+@% 2"//./;% '+(
-"@$#;% #.% '=."(% *.+,3;".+% '+(% ('UU-"+@% ,./
=";3'--B%"2:'"/&(%3;&/;0

OI \.':% (";:&+;&/;% '+(% $'+(% #.!&-;% ./% (/"&/;
;$'--% <&% :-'*&(% "+% '% *.+=&+"&+#% '+(% -.@"*'-
:.;"#".+%;.%#$'#%#$&B%'/&%&';B%#.%-.*'#&?%"(&+#",B
'+(%3;&0

2I 6";3'-% *.+#/';#% '+(% -"@$#"+@% ;$'--% <&% "+
'**./('+*&%!"#$%27@96;0

+I 1+%&2&/@&+*B%';;";#'+*&%'-'/2%'**./("+@%#.
27@96=?% "+*-3("+@%'%/&;&#%*.+#/.-?%;$.3-(%<&

:/.="(&(%"+%'--%'**&;;"<-&%#."-&#;%'+(%;'+"#'/B
/..2;0

:I A,% ,'*"-"#"&;% '/&%:/.="(&(% ;3*$%';%<3##.+;%./
#':;% !$"*$% .:&/'#&% <B% 3;&% .,% ;&+;./;?

'**&;;"<-&%;"@+'@&%;$'--%<&%:/.="(&(%#.%&T:-'"+
#$&%;'2&07

PI \"@+'@&%'#%'**&;;"<-&%#."-&#%&+#/'+*&%;$'--%<&

';%:&/%27@9650

/I >'*#"-&%;"@+;%;$.3-(%<&%3;&(%<&;"(&%/'#$&/%#$'+

.+%(../;%#.%"+("*'#&%o4'("&;n%./%oW&+#;nL

;I F./% #$&% <&+&,"#% .,% #$&% :&/;.+;% !"#$% =";".+

"2:'"/2&+#;?% '--% @&+&/'-% #."-&#;% ;$'--% $'=&

2'/O&(%.+%:-'#&;%!"#$% /'";&(%'-:$'<&#;% '+(

</'"--&%:3#%.+%#$&%!'--%+&T#%#.%#$&%(../%-'#*$?

:/&,&/'<-B% .+% #$&% -&,#% ;"(&0% 1+% '(("#".+'-

;"@+'@&% ;$'--% '-;.% <&% :/.="(&(% .+% #$&% (../

'#7N7H99722%$&"@$#0%,%%+"21$+27=:%,./%.#$&/

/&P3"/&2&+#;%.,%;"@+'@&0

#I X'+B%:&/;.+;%!"#$%=";3'-%"2:'"/2&+#;%,"+(%"#

*.+=&+"&+#% #.%3;&% #$&% #."-&#;%!$&/&% "+#&/+'-

("2&+;".+;?% '**&;;./"&;% '+(% ,"T#3/&;

:-'*&2&+#%'/&%;#'+('/("U&(0%1%#'*#"-&%-'B.3#

.,%#$&%#."-&#%;$.3-(%<&%:/.="(&(%.+%#$&%!'--?

+&'/%#$&%-'#*$%;"(&%'#7c99722%$&"@$#0

3I 1%(";#"+*#%'3(".%;.3+(%E<&&:&/S*-'::&/I%2'B

<&%"+;#'--&(%'<.=&%#$&%&+#/'+*&%(../%,./%#$&

"(&+#","*'#".+%.,% #$&% #."-&#;%<B%:&/;.+;%!"#$

=";3'-%"2:'"/2&+#;0

27@9=%A>MMK<>IBJ%/GMJ%"<<MGGBLKM%$EBKMS%#EENG

27@9=96% >$";% V'/#% @"=&;% #$&% *$'/'*#&/";#"*;% '+(

/&P3"/&2&+#;% ,./% #$&% #!.% #B:&;% .,% !$&&-*$'"/% 3;&/

'**&;;"<-&%#."-&#%/..2;?%+'2&-B?%>B:&%1%'+(%>B:&%_0

>$&%*-&'/%2'+.&3=/"+@%;:'*&%.,%#$&%#."-&#%/..2%;$'--

'--.!%,/.+#'-?%.<-"P3&%'+(%-'#&/'-%#/'+;,&/0%>B:&%1%#."-&#

!"#$%'%*&+#/'-%:-'*&2&+#%.,%D]%'--.!;%/"@$#%'+(%-&,#

-'#&/'-% #/'+;,&/?% '+(% 2'B% <&% 2./&% ;3"#'<-&% !$&+

';;";#'+*&% ";% +&&(&(0% >B:&;% _% .+-B% '--.!% .+&% ;"(&

#/'+;,&/0

>$&%*-&'/%2'+.&3=/"+@%;:'*&%'#%,-../%-&=&-%"+%,/.+#%.,

#$&%!'#&/M*-.;&#%'+(%#$&%!';$<';"+%"+%*';&%.,%>B:&%1

#."-&#;% ;$'--% <&7N7Q99722% j% N7Q99722?% &T*&:#% ,./

>B:& _% !$&/&% "#% ;$'--% <&7N7H99722% j% N7H99722% <B

3;"+@%#$&7899722%;:'*&%3+(&/%#$&%!';$<';"+%';%:'/#

.,%#$&%#.#'-%2'+.&3=/"+@%;:'*&0

>$&%2"+"232%,/&&%*-&'/'+*&%<&;"(&% #$&%!'#&/M*-.;&#

;$'--%<&7c99722?%!$&/&';7N7e99722%";%:/&,&//&(% ,./

-'#&/'-%#/'+;,&/%'+(%';;";#'+*&0

YK>Z%A% X"+"232% *-&'/'+*&% .,7c99722% '**.22.('#&;

.+-B7CH%:&/*&+#%.,%#$&%!$&&-*$'"/%3;&/;?%*-&'/'+*&%.,7N7e99722

'**.22.('#&;7c9%:&/*&+#%.,%'--%!$&&-*$'"/%3;&/;%&;:&*"'--B%'-;.

#$.;&%!$.%3;&%:.!&/&(%!$&&-*$'"/;0

>$&%2"+"232%("2&+;".+;%,./%'%>B:&%1%'**&;;"<-&%#."-&#

/..2%'/&7e7e99722%!"(#$%'+(7e7899722%(&:#$?%'+(%#$&

2"+"232% ("2&+;".+;% ,./% '% >B:&% _% '**&;;"<-&% #."-&#

/..2%'/&7N7R99722%!"(#$%'+(7e7e99722%(&:#$0

YK>Z%A%A+%*';&%.,%&T";#"+@%<3"-("+@;?%';%:'/#%.,%&T*&:#".+'-

*.+;"(&/'#".+;?%#$&%2&';3/&;%@"=&+%'<.=&%*'++.#%<&%'*$"&=&(

(3&%#.%#&*$+"*'-%/&';.+;?%#$&%2'+.&3=/"+@%;:'*&%'#%,-../%-&=&-

2'B% <&% /&(3*&(?% <3#% "#% ;$.3-(% <&% /&*.@+"U&(% #$'#% ;3*$% '

/&(3*#".+%-"2"#;%#$&%+32<&/%.,%:&.:-&%!$.%*'+%3;&%#$&;&%#."-&#

/..2;0

   
  

     



!"#$%&%'()(*+!,(-$%.+-$#+*%#/*(0%"-'%1(-(#"*%2/3*'3-1%#(4/3#,(-$0 6?&

27@9=9=%3Q-%+K+3$)2%/+B$$D+4)/H+I"/%("2+3("#1@%(+@($D

F$/H+,)6%1

27@9=9=96% >B:&% 1% '**&;;"<-&% #."-&#% /..2% $';% #$&

,.--.!"+@%*$'/'*#&/";#"*;%E1%%%F"@0%RG%'+(%F"@0%RHIJ

'I 4'#&/'-%#/'+;,&/%,/.2%<.#$%;"(&;?

<I X'+.&3=/"+@% ;:'*&% 3+"+#&//3:#&(% <B

!';$<';"+%'+(%:'+?

*I A+(&:&+(&+#%!'#&/%;3::-B%<&;"(&%!'#&/M*-.;&#?

(I a./"U.+#'-%@/'<%/'"-;%'#%<.#$%;"(&;?%'+(

&I >."-&#%:':&/%(";:&+;&/;%.+%<.#$%,.-("+@%@/'<

/'"-;0

27@9=9=9=%>B:&%1%'**&;;"<-&%#."-&#%/..2%;$'--%2&&#%#$&

,.--.!"+@%/&P3"/&2&+#;%E1%%%F"@0%RGIJ

'I A#% ;$'--% $'=&% 2"+"232% "+#&/+'-% ("2&+;".+;

e7e99722%j%e78997220

<I >$&%-'B.3#%.,%#$&%,"T#3/&;%"+%#$&%#."-&#%;$'--%<&

;3*$%#$'#%#$&/&%";%'%*-&'/%2'+.&3=/"+@%;:'*&

#$'#% :/.="(&;% '% !$&&-*$'"/% #3/+"+@% /'("3;

.,7N7Q99722%"+%,/.+#%.,%#$&%!'#&/M*-.;&#%'+(

!';$<';"+%"+%#$&%'**&;;"<-&%#."-&#%3+"#0

*I A#%;$'--%$'=&%'--%,"T#3/&;%'+(%3#"-"#"&;%'//'+@&(

"+% '% 2'++&/% #.% :/.="(&% '% *-&'/% ;:'*&

.,7c99722%j%N78H9722%,./%!$&&-*$'"/%3;&/;

#.%'**&;;%#$&20

(I A#% ;$'--% $'=&% *-&'/% ;:'*&% .,% +.#% -&;;

#$'+7c99722%!"(&%+&T#%#.%#$&%!'#&/M*-.;&#0

&I A#%;$'--%<&%&P3"::&(%!"#$%'%(../%*.2:-B"+@

!"#$%27@9:0

,I A#% ;$'--% $'=&% '% !'#&/M*-.;&#% *.2:-B"+@

!"#$ 27@98?%@/'<%<'/;%*.2:-B"+@%!"#$%27@9;

'+(%!';$<';"+%*.2:-B"+@%!"#$%27@9<0

@I A#%;$'--%$'=&%&;;&+#"'-%!';$/..2%'**&;;./"&;

*.2:-B"+@%!"#$%27@950

$I A#%;$'--%$'=&%'+%'-'/2%#.%;&&O%&2&/@&+*B%$&-:?

*.2:-B"+@%!"#$%27@96=9

)I A#%;$'--%$'=&%#$&%#."-&#%/.--%(";:&+;&/%'+(%$'+(

!'#&/%,'3*&#%2.3+#&(%<&-.!%#$&%@/'<%<'/;%'+(

'#%+.#%2./&%#$'+7899722%,/.2%#$&%,/.+#%&(@&

.,% #$&% ;&'#% '+(% '#% '% $&"@$#% <&#!&&+7H9722

'+(7e99722%,/.2%#$&%#.:%.,%#$&%!'#&/M*-.;&#

;&'#0

OI ]-.#$%$..O;%;$.3-(%<&%;&#%'#%(",,&/&+#%$&"@$#;?

c99722%#.7N7N99722?%'+(%'(("#".+'--B%'#%-&';#

.+&% $..O% '#7N7G99722L% '+(% :/.)&*#"+@% +.#

2./&%#$'+7G9722%,/.2%#$&%!'--0

2I D$&/&%:.;;"<-&?%<&%&P3"::&(%!"#$%'%;$&-,%.,

("2&+;".+;7G99722% j% e99722% ,"T&(% '#% '

$&"@$#% .,% <&#!&&+7c99722% '+(7N7999722

,/.2%#$&%,-../9

!"#

2 V4<4969#YMM#99

N $B8F7O8@#=:7O#O7:5D#OBAG#54F@5

L U75GO754<

! /<F@J@<F@<A#E7A@:#56JJ8R

1--%("2&+;".+;%"+%2"--"2&#/&;0

FAW0%RG%Zg1XV4Z%KF%>`VZ%1%>KA4Z>%5KKX%A%41>Z514%>51Y\FZ5%F5KX%_K>a%\A^Z\
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6?: -"$3+-"*%2/3*'3-1%.+'(%+>%3-'3"%=?6;

27@9=9&%3Q-%+F+3$)2%/+B$$D+4)/H+I"/%("2+3("#1@%(+@($D

P#%+,)6%+P#2Q

27@9=9&96%>B:&%_%#."-&#%$';%#$&%,.--.!"+@%*$'/'*#&/";#"*;

E1%%%F"@0%RC%'+(%F"@0%RRIJ

'I 4'#&/'-%#/'+;,&/%.+-B%,/.2%.+&%;"(&L

<I X'+.&3=/"+@%;:'*&%/&(3*&(%<B%!';$<';"+L

*I A+(&:&+(&+#%!'#&/%;3::-B%<&;"(&%!'#&/M*-.;&#?

!"#$%,-../%(/'"+%!$&/&%+&*&;;'/BL

(I 1<"-"#B%#.%/&'*$%;2'--%!';$%$'+(%<';"+%!$&+

;&'#&(%.+%#."-&#L

&I a./"U.+#'-%@/'<%/'"-%.+%!'--%<&;"(&%#$&%!'#&/M

*-.;&#L

,I 6&/#"*'-% @/'<% /'"-% .+% !'--% <&;"(&% #$&% !'#&/M

*-.;&#%,./%@&##"+@%3:%'+(%;"##"+@%(.!+%E;-'+#&(

@/'<%<'/;%'/&%+.#%:/&,&//&(IL

@I F.-('<-&%@/'<%/'"-L%'+(

$I >."-&#%:':&/%(";:&+;&/%,"T&(%.+%#$&%!'--%<&;"(&

#$&%!'#&/M*-.;&#0

27@9=9&9=%>B:&%_%'**&;;"<-&%#."-&#%/..2%;$'--%2&&#%#$&

,.--.!"+@%/&P3"/&2&+#;%E1%%%F"@0%RCIJ

'I A#% ;$'--% $'=&% 2"+"232% "+#&/+'-% ("2&+;".+;

.,7N7R99722%j%e7e997220

<I A#%;$'--%$'=&%'--%,"T#3/&;%'+(%3#"-"#"&;%'//'+@&(

"+% '% 2'++&/% #.% :/.="(&% '% *-&'/% ;:'*&

.,7c99722%j%N78H9722%,./%!$&&-*$'"/%3;&/;

#.%'**&;;%#$&20

*I A#% ;$'--% $'=&% *-&'/% ;:'*&% .,% +.#% -&;;

#$'+7c99722%!"(&%+&T#%#.%#$&%!'#&/M*-.;&#0

(I A#%;$'--%<&%&P3"::&(%!"#$%'%(../%*.2:-B"+@

!"#$%27@9:0

&I A#% ;$'--%$'=&%'%!'#&/M*-.;&#%*.2:-B"+@%!"#$

27@98?% @/'<%<'/;%*.2:-B"+@%!"#$%27@9;% '+(

!';$<';"+%*.2:-B"+@%!"#$%27@9<0

,I A#%;$'--%$'=&%&;;&+#"'-%!';$/..2%'**&;;./"&;

*.2:-B"+@%!"#$%27@950

@I A#%;$'--%$'=&%'+%'-'/2%#.%;&&O%&2&/@&+*B%$&-:?

*.2:-B"+@%!"#$%27@96=9

$I A#%;$'--%$'=&%#$&%#."-&#%/.--%(";:&+;&/%'+(%$'+(

!'#&/%,'3*&#%2.3+#&(%<&-.!%#$&%@/'<%<'/;%'+(

'#%+.#%2./&%#$'+7899722%,/.2%#$&%,/.+#%&(@&

.,% #$&% ;&'#% '+(% '#% '% $&"@$#% <&#!&&+7H9722

'+(7e99722%,/.2%#$&%#.:%.,%#$&%!'#&/M*-.;&#

;&'#0

)I ]-.#$%$..O;%;$.3-(%<&%;&#%'#%(",,&/&+#%$&"@$#;?

c99722%#.7N7N99722?%'+(%'(("#".+'--B%'#%-&';#

.+&% $..O% '#7N7G99722L% '+(% :/.)&*#"+@% +.#

2./&%#$'+7G9722%,/.2%#$&%!'--0

OI D$&/&%:.;;"<-&?%<&%&P3"::&(%!"#$%'%;$&-,%.,

("2&+;".+;7G99722% j% e99722% ,"T&(% '#% '

$&"@$#% .,% <&#!&&+7c99722% '+(7N7999722

,/.2%#$&%,-../9

27@9&%A.%.ENOIJSNMCSG%TEJ%"NLRKICS%'BGILKMD

!MEOKM

>$&;&%*.2:'/#2&+#;%2&&#%#$&%+&&(;%.,%'2<3-'+#%(";'<-&(

:&.:-&%!$.% /&P3"/&% ;3::./#% E1%%%F"@0%RQ%'+( F"@0%RcI0

!"#

2#)B554O8@#A:7<5?@:#JB54A4B<5

FAW0%RH%>`VZ%1%>KA4Z>%5KKX%>51Y\FZ5%KV>AKY\
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!"#

2 V4<4969#YMM#99

N $B8F7O8@#=:7O#O7:

L /<F@J@<F@<A#E7A@:#56JJ8R

! \:7O#O7:#B<#E788

I U75GO754<

1--%("2&+;".+;%"+%2"--"2&#/&;0

FAW0%RC%Zg1XV4Z%KF%>`VZ%_%]K5YZ5%>KA4Z>%5KKX%A%41>Z514%>51Y\FZ5%F5KX%KYZ%\A^Z%KY4`

!"#

2#)B554O8@#A:7<5?@:#JB54A4B<5

FAW0%RR >`VZ%_%>KA4Z>%5KKX%>51Y\FZ5%KV>AKY\
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6?; -"$3+-"*%2/3*'3-1%.+'(%+>%3-'3"%=?6;

>$";% #B:&%.,% *.2:'/#2&+#% ";%+.#% ,./% #$&%2')./"#B%.,

:&.:-&%!$.%3;&%!$&&-*$'"/;0%D$&+%-.*'#&(%"+%'%;"+@-&M

;&T%!';$/..2?%$'+(%!';$"+@%,'*"-"#"&;%!"--%<&%'='"-'<-&

*.223+'--B0%D$&/&%#$";%";%'%;#'+('-.+&%,'*"-"#B?%$'+(

!';$"+@%,'*"-"#"&;%;$'--%<&%:/.="(&(%&"#$&/%"+%'%;:'*&

'()'*&+#%#.%#$&%D]%*.2:'/#2&+#%./%"+%'%*.2:'/#2&+#

;3"#'<-B%&+-'/@&(%#.%'**.22.('#&%'%!';$%$'+(%<';"+0

\3*$% D]% *.2:'/#2&+#;% ;$'--% 2&&#% #$&% ,.--.!"+@

/&P3"/&2&+#;J

'I A#% ;$'--% $'=&% '% *-&'/% 2'+.&3=/"+@% ;:'*&% .,

2"+"2327c99722%j%c99722%"+%,/.+#%.,%#$&

#."-&#0

<I A#%;$'--%<&%&P3"::&(%!"#$%'%(../%*.2:-B"+@

!"#$%27@9:%'+(%.:&+"+@%.3#!'/(;0

*I D'#&/M*-.;&#%;$'--%*.2:-B%!"#$%27@980

(I W/'<%/'"-;%*.2:-B"+@%!"#$%27@9;?%$./"U.+#'-
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;$.3-(%<&%&P3"::&(%!"#$%'%=&/#"*'-%@/'<%/'"-0%[/"+'-;

;$'--%<&%2"+"232%8C9%22%(&&:%2&';3/&(% ,/.2% #$&
.3#&/%,'*&%.,%#$&%3/"+'-%/"2%#.%#$&%<'*O%.,%#$&%,"T#3/&0

>$&%-.!&/%3/"+'-%:.;"#".+%';%;$.!+%"+%F"@0%Q8%";%'-;.
<&+&,"*"'-% #.% '% :&/;.+% .,% -.!&/% ;#'#3/&0% D$&/&% '+

!"#

2 *B<K@78@F#J4J4<=

1--%("2&+;".+;%"+%2"--"2&#/&;0

FAW0%Qe%D1\a_1\AY%DA>a%bYZZS>KZ%]4Z151Y]Z

   
  

     



!"#$%&%'()(*+!,(-$%.+-$#+*%#/*(0%"-'%1(-(#"*%2/3*'3-1%#(4/3#,(-$0 666

'**&;;"<-&%3/"+'-%";%:/.="(&(?%#$&%'**&;;"<-&%'::/.'*$

#.% #$&% ;'2&% ;$'--% <&% &+;3/&(0% >$";% !'--% $3+@% 3/"+'-

;$.3-(%<&%;&#%*-&'/%'<.=&%#$&%,-../%-&=&-?%!"#$.3#%'+B

/'";&(%'**&;;%:-'#,./2%'+(%!"#$%'%*-&'/%,-../%'/&'%"+

,/.+#% .,% #$&% 3/"+'-% .,% '#% -&';#7RC9722% !"(&

'+(7N7ee9722% (&&:% #.% '--.!% ,./!'/(% '::/.'*$% ,./

'2<3-'+#% (";'<-&(% '+(% 2"+"232% .,7c99722% j

N78H9722% ,./% !$&&-*$'"/% 3;&/;% #.% 3;&% #$&% 3/"+'-;

E1%% F"@0%QGI0%[/"+'-;%;$.3-(%*.+#/';#%=";3'--B%!"#$%#$&

!'--%#.%!$"*$%#$&B%'/&%'##'*$&(0

27@96=%"KIJN

1+% ';;";#'+*&% '-'/2?% !$"*$% *'+% <&% /&'*$&(% ,/.2

*$'+@"+@%./%;$.!&/%;&'#;?%,/.2%#$&%D]%'+(%<B%'%:&/;.+

-B"+@%.+%#$&%,-../?%;$'--%<&%:/.="(&(%"+%'--%'**&;;"<-&

#."-&#;%'+(%'**&;;"<-&%;'+"#'/B%/..2;0%>$";%'-'/2%;$.3-(

YK>Z%A%[/"+'-;%;$'--%<&%2"+"232%8C9%22%(&&:%2&';3/&(%,/.2%#$&%.3#&/%,'*&%.,%#$&%3/"+'-%/"2%#.%#$&%<'*O%.,%#$&%,"T#3/&0%\:'*&

<&-.!%#$&%3/"+'-%;&#%,./%!$&&-*$'"/%3;&/;%;$.3-(%<&%O&:#%,/&&%.,%:":&!./O%3:%#.%'%$&"@$#%.,%e99%22%'<.=&%,-../%'+(%3:%#.%'%(&:#$%.,%8C9

22%,/.2%#$&%.3#&/%,'*&%.,%#$&%3/"+'-%/"20

1--%("2&+;".+;%"+%2"--"2&#/&;0

FAW0%QG%]4Z15%F4KK5%\V1]Z%1Y^%XK[Y>AYW%aZAWa>\%FK5%[5AY14\

FAW07Q8%[5AY14%FK5%DaZZ4]a1A5%[\Z5\

   
  

     



66= -"$3+-"*%2/3*'3-1%.+'(%+>%3-'3"%=?6;

<&%*.++&*#&(%#.%'+%&2&/@&+*B%$&-:%:."+#?%./%!$&/&%'

2&2<&/%.,%;#',,%*'+%';;";#0

6";3'-% '+(% '3("<-&% ,&&(<'*O% ;$.3-(% <&% :/.="(&(% #.

"+("*'#&% #$'#?%!$&+%#$&%'-'/2%$';%<&&+%.:&/'#&(?% #$&

&2&/@&+*B%';;";#'+*&%*'--%$';%<&&+%'*O+.!-&(@&(%'+(

'*#".+%$';%<&&+%#'O&+0

A#%;$.3-(% #'O&% #$&%,./2%.,%'%:3--%*./(?%*.-.3/&(%/&(?
!"#$%#!.%/&(%<'+@-&;%.,7H9722%("'2&#&/?%.+&%;&#%'#%'
$&"@$#%<&#!&&+7Q99722%'+(7N7N99722%'+(%#$&%.#$&/

;&#%'#7N99722%'<.=&%,-../%-&=&-0

1%/&;&#%*.+#/.-%;$'--%<&%:/.="(&(%,./%3;&%",%#$&%'-'/2%";

'*#"='#&(% <B% 2";#'O&0% A#% ;$'--% <&% /&'*$'<-&% ,/.2% '
!$&&-*$'"/%'+(?%!$&/&%/&-&='+#?%,/.2%#$&%D]?%#$&%#":M
3:%;&'#%"+%'%;$.!&/%./%*$'+@"+@%,'*"-"#B?%./%#$&%<&(%"+
'+%'**&;;"<-&%<&(/..20%>$&%/&;&#%*.+#/.-%;$'--%<&%&';B
#.% .:&/'#&% '+(% -.*'#&(% !"#$% "#;% <.##.2% &(@&
<&#!&&+7Q99722%'+(7N7N99722%'<.=&%,-../%-&=&-0

F./% '% *./+&/% #."-&#% /..2?% #$&% /&;&#% <3##.+% ;$.3-(% <&

'<.=&% #$&%,"T&(%$./"U.+#'-%@/'<%/'"-%<&;"(&% #$&% #."-&#

:':&/%$.-(&/0

>$&%2'/O"+@%.,%#$&%/&;&#%*.+#/.-%;$'--%<&%<.#$%=";"<-&

'+(%#'*#"-&0

27@96&%(NMJZMC<]%AIJCBCZ%"KIJN

1%=";3'-%&2&/@&+*B%'-'/2%;$'--%<&%:/.="(&(% #.%'-&/#

:&.:-&%!$.%'/&%(&',%./%$'/(%.,%$&'/"+@%"+%#$&%&=&+#%.,

'+%&2&/@&+*B0

27@96:%0>EFMJ%ICD%.>ICZBCZ%#EENG

\$.!&/;%'+(%*$'+@"+@%/..2;%*'+%<&%3;&(%<B%:&.:-&
!"#$%(",,&/&+#%(";'<"-"#"&;%'+(%(",,&/&+#%;3::./#"+@%'"(;?
,./% "+;#'+*&?% !$&&-*$'"/% 3;&/;?% '2<3-'+#% (";'<-&(
:&.:-&?% &#*?% 3;"+@% #$&"/% .!+% !$&&-*$'"/;% ./% ;:&*"'-
;$.!&/%*$'"/;0

27@96:96%,H$4%(79H"#*)#*+B$$D+,)O%+"#6+,-".%

>$&%;$.!&/S*$'+@&%'/&'%;$'--%$'=&%-&=&-%&+#/B%'+(%$'=&
+.%,"T&(%&-&2&+#;%#$'#%:/&=&+#%,/.+#%'+(%;"(&%'**&;;0

1%;&-,M*.+#'"+&(%"+("="(3'-%;$.!&/%/..2%./%*$'+@"+@
/..2% ;$'--% $'=&% 2"+"232% "+#&/"./% ("2&+;".+;
.,7e7999722%j%e7e99722%E1%%%F"@0%QH%'+(%F"@0%QCI0
,%%+ 27@96:9;% ,./% .#$&/% /&P3"/&2&+#;% .,% "+("="(3'-
;$.!&/%/..20

1%;$.!&/%/..2%"+*./:./'#"+@%'%*./+&/%'**&;;"<-&%#."-&#
/..2% ;$'--% $'=&% 2"+"232% "+#&/"./% ("2&+;".+;
.,7e7G99722%j%e7H99722%E1%%%F"@0%QRI0%A+%;3*$%*';&;?
#$&% 2'+.&3=/"+@% '/&';% 2'B% .=&/-':?% ';% ;$.!+% "+
F"@0 QR0

>$&%2"+"232%*-&'/%,-../%;:'*&%./%!&#%;$.!&/"+@%'/&'
;$.3-(%<&7c99722%j%N78H9722?%!"#$%'%#/'+;,&/%'/&'%.,
'-;.7c99722% j% N78H9722% "+% #$&% ;$.!&/% /..2
E1%% F"@0 QQI0

A,%#!.%./%2./&%;$.!&/%/&*&;;&;%'/&%:/.="(&(?%'#%-&';#
.+&%;$'--%$'=&%#$&%;&'#%.+%#$&%.::.;"#&%;"(&0

27@96:9=%,H$4%(+82$$(+"#6+0(")#"*%

>$&%,-../% "+% #$&%;$.!&/%/&*&;;%;$'--%$'=&%'%@/'("&+#
<&#!&&+7NJH9% '+(7NJC9% ;-.:"+@% #.% '% ,-../% (/'"+0% >$&
'/&'%.3#;"(&% #$&% ;$.!&/% /&*&;;% ;$'--%$'=&%'%@/'("&+#
<&#!&&+7NJR9% '+(7NJQ9% (/'"+"+@% #.!'/(;% #$&% ;$.!&/
/&*&;;0

>$&%,-../%.,%#$&%;$.!&/%;$'--%<&%;-":M/&;";#'+#%&=&+%!$&+
!&#0

>$&% #/'+;"#".+% "+#.% #$&% ;$.!&/% /&*&;;% ;$'--% <&% -&=&-
!"#$.3#%'%;#&:%(.!+%./%'%O&/<0%D$&/&%3+'=."('<-&%#$&
O&/<%;$'--%+.#%<&%2./&%#$'+7Ne722%$"@$%<&=&--&(%'#%'
;-.:&%.,7NJe0

>$&%!';#&%.3#-&#%;$.3-(%<&%*&+#/'--B%-.*'#&(%'+(%<&%'
/.3+(% #B:&% .3#-&#?% +.#% '% *$'++&-% #B:&?% #.% &+;3/&% #$&
;#'<"-"#B%.,%#$&%;$.!&/%*$'"/0

27@96:9&%,H$4%(+,%"/

>$&%;$.!&/%;$.3-(%<&%,"##&(%!"#$%'%!'--%2.3+#&(?%&';"-B
.:&/'<-&%,.-('<-&%;&'#%#$'#%,.-(;%"+%'+%3:!'/(%("/&*#".+0
A,%'%,.-('<-&%;&'#%";%:/.="(&(?%"#;%2"+"232%;"U&%;$'--
<&7GH9722%j%GH9722?%'+(?%!$&+%,.-(&(%(.!+?%$'=&
"#;%#.:%;3/,'*&%;&#%<&#!&&+7GH9722%'+(7GQ9722%'<.=&
,"+";$&(% ,-../% '+(% ;:'*&(% '% 2'T"232% .,7GHMH9722
,/.2%#$&%/&'/%!'--0

>$&% ;$.!&/% ;&'#% ;$'--% <&% :.;"#".+&(% ;3*$% #$'#% #$&
(";#'+*&%<&#!&&+%#$&%*&+#&/-"+&%.,%#$&%;$.!&/%;&'#%'+(
#$&% '()'*&+#% !'--% ";7GH9722% #.7GQ9722?% '+(% #$&
(";#'+*&%<&#!&&+%,/.+#%&(@&%.,%#$&%;$.!&/%;&'#%'+(%#$&
/&'/%!'--%";7CH97220

Z+*-.;3/&;% ,./% #$&% ;$.!&/%*3<"*-&% ;$'--%+.#%.<;#/3*#
#/'+;,&/%,/.2%!$&&-*$'"/%.+#.%;$.!&/%;&'#0

>$&%,';#&+"+@;% ,./%@/'<%<'/;%'+(% #$&%*.+;#/3*#".+%.,
#$&% ,.-('<-&% ;&'#% ;$'--% <&% '<-&% #.% !"#$;#'+(% '% ,./*&
.,7N0N%OY%'::-"&(%'#%'+B%:.;"#".+%'+(%"+%'+B%("/&*#".+0

YK>Z%A%\$.!&/%!$&&-*$'"/;%'/&%;.2&#"2&;%3;&(%"+;#&'(%.,
;$.!&/%;&'#;0

>$&%,.-('<-&%;&'#%;$'--%$'=&%#$&%,.--.!"+@%,&'#3/&;J

'I \&-,M(/'"+"+@L

<I \-":M/&;";#'+#%'+(%;#'<-&L

*I F.-('<-&% "+% '+% 3:!'/(;% ("/&*#".+L% !$&+
,.-(&(?% "#%;$'--%+.#%:/&;&+#%'%$'U'/(%'+(%#$&
@/'<%/'"-%;$'--%<&%'**&;;"<-&%,/.2%#$&%,.-('<-&
;&'#L

(I 5.3+(&(% ,/.+#% *./+&/;% E/'("3;7N9722
#.7NH722IL%'+(

&I 5.3+(&(%#.:%&(@&;%E2"+"232%/'("3;%.,7e722
#.78722I0

>$&% ,.-('<-&% ;&'#% ;$.3-(% :/&,&/'<-B% <&% $&"@$#
'()3;#'<-&0

   
  

     



!"#$%&%'()(*+!,(-$%.+-$#+*%#/*(0%"-'%1(-(#"*%2/3*'3-1%#(4/3#,(-$0 66&

1--%("2&+;".+;%"+%2"--"2&#/&;0

FAW0%QH%\Z4FM]KY>1AYZ^%\aKDZ5%5KKX%FK5%AY^A6A^[14%[\Z

YK>Z%A%1-'/2%:3--%*./(?%$./"U.+#'-%'+(%=&/#"*'-%@/'<%<'/;?%;$.!&/%*3/#'"+%<'/%'+(%#.!&-%/'"-%+.#%;$.!+%"+%&-&='#".+%,./%*-'/"#B0

   
  

     



66: -"$3+-"*%2/3*'3-1%.+'(%+>%3-'3"%=?6;

1--%("2&+;".+;%"+%2"--"2&#/&;0

FAW0%QC%\Z4FM]KY>1AYZ^%]a1YWAYW%5KKX%FK5%AY^A6A^[14%[\Z

   
  

     



!"#$%&%'()(*+!,(-$%.+-$#+*%#/*(0%"-'%1(-(#"*%2/3*'3-1%#(4/3#,(-$0 668

YK>Z\

6%4'B.3#%;$.!+%,./%/"@$#M$'+(%#/'+;,&/%#.%;$.!&/%;&'#%'+(%!'#&/%*-.;&#0

=%>$&%-'/@&/%!';$<';"+%'/&%;&#%<'*O%e99 22%#.%2'"+#'"+%#$&%*.//&*#%/&-'#".+;$":%.,%"#;%-&'("+@%&(@&%!"#$%#$&%!'#&/%*-.;&#0

1--%("2&+;".+;%"+%2"--"2&#/&;

FAW0%QR%\aKDZ5%5KKX%AY]K5VK51>AYW%1Y%1]]Z\\A_4Z%]K5YZ5%>KA4Z>%FK5%AY^A6A^[14%[\Z

27@96:9:%A("E+F"(1

W/'<%<'/;% "+% ;$.!&/%;$'--%<&% ;&#%'**./("+@% #.%27@9;

'+(%F"@0%QR0%>$&% ;$.!&/%'/&'% ;$'--%<&% ,"##&(%!"#$%'#

-&';#%.+&%=&/#"*'-%@/'<%<'/%!$"*$%2'B%$.-(%#$&%,-&T"<-&

;$.!&/%$&'(0

27@96:98%,/"/)$#"(QT+8)//)#*1+"#6+K..%11$()%1

>$&%-&+@#$%.,%#$&%,-&T"<-&%E'()3;#'<-&%'+(%(&#'*$'<-&I

;$.!&/% $.;&% E#&-&:$.+&% ;$.!&/S% $'+($&-(% ;$.!&/I?

;$'--% <&7N7H99722% 2"+"2320% >$&% $'+($&-(% ;$.!&/

$&'(% ;$.3-(% <&% :/.="(&(% <&#!&&+7N7999722

'+(7N e99722% '<.=&% #$&% ,"+";$&(% ,-../0% >$&% ;$.!&/

$.;&%,"##"+@%;$.3-(%<&%'%2"+"2327N7899722%'<.=&%,-../

-&=&-0

\$.!&/%*.+#/.-;%'+(%,.-("+@%;&'#%;$'--%<&%;&#%'**./("+@
#.%F"@0%QQ0%].+#/.-;%;$'--%*.2:-B%!"#$%27<0

>$&% ;$.!&/% /..2% ;$'--% <&% &P3"::&(% !"#$% '% (../
*.2:-B"+@% !"#$% 27@9:0% 1;;";#'+*&% '-'/2E;I% ;$'--% <&
:/.="(&(%"+%'**./('+*&%!"#$%27@96=0

27@96:9;%?#6)')6&"2+,H$4%(+B$$D

1%*-&'/%,-../%;:'*&%.,%'#%-&';#7N78H9722%j%c99722%;$'--
<&%:/.="(&(%.+%#$&%*-&'/%;"(&%.,%#$&%,.-('<-&%;&'#?%#.
'--.!% '**&;;% ,/.2% '% !$&&-*$'"/?% "+% '(("#".+% #.% #$&
2'+.&3=/"+@%;:'*&%.,7N7H99722%E1%%%F"@0%QHI0

>$&% ;*/&&+"+@% .,% '% ;$.!&/% /&*&;;% ;$'--% <&% &"#$&/% '
*3/#'"+%./%'%(../% ;B;#&2% #$'#%2'"+#'"+;% #$&% /&P3"/&(
*"/*3-'#".+% '+(% 2'+.&3=/"+@% ;:'*&% '+(% (.&;% +.#
"+#&/,&/&%!"#$%#$&%-&=&-%&+#/B0

   
  

     



66; -"$3+-"*%2/3*'3-1%.+'(%+>%3-'3"%=?6;

1%;$.!&/%$&'(%;3::./#%@/'<%<'/%;$'--%<&%,"T&(%.+%#$&
!'--%"+%#$&%:.;"#".+%;$.!+%"+%F"@0%QQ0

1%$'+(%$&-(%(&#'*$'<-&%;$.!&/%$&'(%;$'--%<&%:/.="(&(
!"#$%'%,-&T"<-&%$.;&%.,%2"+"232%-&+@#$7N7e99722?%'+(
"#%;$'--%<&%'<-&%#.%/&'*$%!"#$"+7N99722%.,%#$&%;$.!&/
,-../0

1+%'()3;#'<-&%;$.!&/%$&'(%$.-(&/%;$'--%<&%:/.="(&(%#.
;3::./#%#$&%;$.!&/%$&'(?%'+(%;$'--?

'I <&%"+;#'--&(%.+%#$&%;$.!&/%$&'(%$.-(&/%;3::./#
@/'<%<'/%';%;$.!+%"+%F"@0%QQL

<I '--.!%#$&%@/';:'<-&%:./#".+%.,%#$&%;$.!&/%$&'(
#.%<&%:.;"#".+&(%'#%='/".3;%'+@-&;%'+(%$&"@$#;L
'+(

*I '--.!%#$&%@/';:'<-&%:./#".+%.,%#$&%;$.!&/%$&'(
#.% <&% -.*'#&(% '#% $&"@$#;% <&#!&&+7N7999722
'+(7N7Q99722%'<.=&%#$&%,"+";$&(%,-../0

>$&%,';#&+"+@;?%2'#&/"'-;%'+(%*.+;#/3*#".+%.,%#$&%;&'#
;$'--%!"#$;#'+(%'%,./*&%.,7N0N%OY%'::-"&(%'#%'+B%:.;"#".+
'+(%"+%'+B%("/&*#".+0

W/'<%<'/;%;$'--%<&%,"T&(%.+%#$&%!'--;%"+%#$&%:.;"#".+;
;$.!+%"+%F"@0%QQ0%1--%.#$&/%(&="*&;?%,./%&T'2:-&%#':;?

;.':%$.-(&/?% ;$'--% <&% ;"#3'#&(% "+% '+%'**&;;"<-&% /'+@&
<&#!&&+7c99722%'+(7N7N997220

27@968%!RLKB<%$EBKMSG

V3<-"*% #."-&#;% ;$'--% '-;.% *.2:-B% !"#$% #$&% .=&/'--
/&P3"/&2&+#;%3+(&/%27@%!"#$%/&;:&*#% #.% #$&%,'*"-"#"&;
:/.="(&(% #$&/&"+% ;.% ';% #.% &+;3/&% #$'#% #$&% ;'2&% '/&
'**&;;"<-&0%A+%'--%:3<-"*%#."-&#;?%#$&%,.--.!"+@%;$'--%<&
:/.="(&(J

'I X'-&% ;&*#".+% ;$'--% $'=&% .+&% 3/"+'-% !"#$
;3::./#%@/'<%<'/;%,./%'2<3-'+#%(";'<-&(%'+(
'#% -&';#% .+&% 3/"+'-% ,./% *$"-(/&+% '#% '% -.!&/
$&"@$#L

<I _.#$%2'-&%'+(%,&2'-&%;&*#".+%;$'--%$'=&%.+&
D]%,./%'2<3-'+#%(";'<-&(L

*I K+&%>B:&%1%3+";&T%'**&;;"<-&%#."-&#%/..2%!"#$
"+(&:&+(&+#%&+#/'+*&L%'+(

(I ^&:&+("+@%.+%,..#,'--?%.+&%>B:&%_%'**&;;"<-&
#."-&#%"+%<.#$%2'-&%'+(%,&2'-&%#."-&#%@/.3:;0

27@96;%.ECSJIGS%ICD%*BZ>SBCZ

F"T#3/&;%'+(%,"##"+@;%"+%;'+"#'/B%,'*"-"#"&;%;$.3-(%=";3'--B

1--%("2&+;".+;%"+%2"--"2#/&;0

FAW0%QQ%Zg1XV4Z%KF%1%\aKDZ5%V41]Z%DA>a%W51_%51A4\?%1^s[\>1_4Z%\aKDZ5%aZ1^%1Y^%FK4^AYW%\Z1>

!"#

2 +7<F[G@8F#5GBE@:#G@7F
N +B:4QB<A78#=:7O#O7:
L 3@:A4K78#=:7O#O7:
! $B8F7O8@#5GBE@:#5@7A
I (BE@8#GBB;5
S (:7<5?@:#7:@7
H U@A#5GBE@:4<=#7:@7#E4AG#=:7F4@<A#2 _ IM#AB#2 _ SM
] .GBE@:#KB<A:B85

   
  

     



!"#$%&%'()(*+!,(-$%.+-$#+*%#/*(0%"-'%1(-(#"*%2/3*'3-1%#(4/3#,(-$0 66<

*.+#/';#%!"#$%#$&%"#&2;%'+(%;3/,'*&%.+%!$"*$%#$&B%'/&
:.;"#".+&(0% [;&% .,% #$&% ;'2&% *.-.3/% &=&/B!$&/&?% ,./
&T'2:-&% !$"#&% <';"+;% '+(% !$"#&% #"-&;?% &#*?% ;$'--% <&
'=."(&(%'+(%*.-.3/%'+(%#.+'-%*.+#/';#%;$.3-(%<&%3;&(
#.%(",,&/&+#"'#&%&-&2&+#;%"+%#$&%&+="/.+2&+#0

4"@$#% ;!"#*$&;% ;$.3-(% <&% ,"T&(% "+;"(&% '--% '**&;;"<-&
#."-&#%*3<"*-&;%./%#$&%-"@$#%;$.3-(%'3#.2'#"*'--B%;!"#*$
.+%!$&+%;.2&.+&%&+#&/;%#$&%/..20%>"2&(%-"@$#%;!"#*$&;
;$.3-(%+.#%<&%"+;#'--&(%./%3;&(0

>$&%2"+"232%"--32"+'#".+%2&';3/&(%'#7Q99722%'<.=&
,-../%-&=&-%;$'--%<&7e99%-3T%"+%#$&%'/&'%.,%#$&%!';$<';"+0

27@96<%>KEEJ%0RJTI<M

>$&%,-../%;3/,'*&%;$'--%<&%;-":%/&;";#'+#?%'+#"M@-'/&%'+(
,"/20

27@965%0BZCIZM

\"@+'@&% ;$'--% <&% *-&'/-B% =";"<-&% "+*./:./'#"+@% #$&

"+#&/+'#".+'-%;B2<.-%.,%'**&;;"<"-"#B%'+(%;$'--%*.2:-B

!"#$%#$&%/&P3"/&2&+#;%@"=&+%"+%27=:0%\"@+'@&%,./%3+";&T

'**&;;"<-&%#."-&#?%#."-&#%,./%'2<3-'+#%(";'<-&(?%3+";&T

*$'+@&%/..2;%./%,"##"+@%/..2;?%3+";&T%;$.!&/%/..2;

;$'--% <&% ';% ;$.!+% "+% F"@0% Qc0% \"@+'@&% ,./% >B:&% _

'**&;;"<-&% #."-&#%;$'--%'-;.%"+("*'#&%'='"-'<-&% #/'+;,&/

.:#".+?% #$'#% ";?% /"@$#% $'+(% ./% -&,#% $'+(% ';% ;$.!+% "+

F"@0 c90

276?%#(.(!$3+-%"#("0\%.+/-$(#0\%'(0a0

"-'%$3.a($%+>>3.(0

276?96%HMIJBCZ%ICD%*BO7#MIDBCZ

5&*&:#".+%'/&';?%*.3+#&/;?%#"*O&#%.,,"*&;?%&;:&*"'--B%"+

FAW0%Qc%\AWY1WZ%FK5%^AFFZ5ZY>%\1YA>15`%F1]A4A>AZ\

FAW0%c9%\AWY1WZ%AY^A]1>AYW%>51Y\FZ5%KV>AKY\%E5AWa>%a1Y^%K5%4ZF>%a1Y^I%AY%[YA\Zg%1]]Z\\A_4Z%>KA4Z>

   
  

     



665 -"$3+-"*%2/3*'3-1%.+'(%+>%3-'3"%=?6;

+.";B%&+="/.+2&+#;%./%#$.;&%&P3"::&(%!"#$%'%;&:'/'#"+@
;&*3/"#B%;*/&&+?%;$.3-(%$'=&%'#%-&';#%.+&%:.;"#".+%,"##&(
!"#$% '% $&'/"+@% &+$'+*&2&+#% ;B;#&2% E,./% &T'2:-&
"+(3*#".+%-..:%;B;#&2I%#.%';;";#%$&'/"+@M'"(%3;&/;?%';
(&;*/"<&(% "+%27=6?% '+(% <&% *-&'/-B% 2'/O&(% !"#$% #$&
'::/.:/"'#&%;"@+'@&S;B2<.-0

V.;"#".+"+@% .,% ;&/="*&% *.3+#&/;% "+% ,/.+#% .,% !"+(.!;
!$&/&%</"@$#%;3+;$"+&%2'B%*.2&%;$.3-(%<&%'=."(&(%';
"#% *'3;&;% #$&%3;&/n;% ,'*&% #.%<&% "+% ;$'(.!%'+(%$&+*&
(",,"*3-#%#.%-":M/&'(0%\&/="*&%*.3+#&/;%&P3"::&(%!"#$%'
;&/="*&%;*/&&+%'/&%:'/#"*3-'/-B%(",,"*3-#0%5&,-&*#".+;%'+(
@-'/&%;$.3-(%<&%'=."(&(0

276?9=%*E<ISBEC

].3+#&/;%'+(% /&*&:#".+%(&;O;% ;$.3-(%<&% -.*'#&(%'+(
*-&'/-B%"(&+#","&(%;.%#$'#%#$&B%'/&%&';"-B%/&*.@+"U'<-&
,/.2%'%<3"-("+@%&+#/'+*&0%A+,./2'#".+%/&*&:#".+%'/&';
;$.3-(%<&%:.;"#".+&(%+&'/%#$&%2'"+%&+#/'+*&0%Z+#/'+*&
,-../"+@%;B;#&2;%./% #'*#"-&%@/.3+(%;3/,'*&% "+("*'#./;
*'+%$&-:%"+%-.*'#"+@%/&*&:#".+%*.3+#&/;%,./%:&.:-&%!$.
$'=&% =";".+% "2:'"/2&+#0% \3*$% :/.(3*#;% ;$.3-(% <&
(&;"@+&(%#.%2"+"2"U&%#/":%'+(%;-":%$'U'/(;0

W&+&/'-% (&;"@+% /&P3"/&2&+#;% ,./% *.-.3/% '+(% =";3'-
*.+#/';#%;$.3-(%<&%*.+;"(&/&(%E1%%+27=:9&I0

276?9&%0OI<M%SE%,ICEMR=JM

].3+#&/;?%(&;O;%'+(%#"*O&#%.,,"*&;%;$.3-(%<&%'**&;;"<-&
#.%!$&&-*$'"/%3;&/;%.+%<.#$%;"(&;0%1%*-&'/%2'+.&3=/"+@
;:'*&%'#%-&';#7N7H99722%j%N7H99722%;$'--%<&%:/.="(&(
"+%,/.+#%.,%#$&%*.3+#&/%.+%#$&%/&*&:#".+";#n;%;"(&%'+(%.+
#$&%=";"#./n;%;"(&L%N7Q99722%j%N7Q99722%";%:/&,&//&(0

276?9:%HMBZ>S

276?9:96%>$&%*.3+#&/%-&=&-%;$'--%<&%<&#!&&+7RH9722

'+(7Q99722% ,/.2% #$&% ,-../0% ]-&'/% O+&&% ;:'*&
3+(&/+&'#$% ;$'--% <&% 2"+"2327R99722% E1%%+ "21$
F"@0 cNI0

276?9:9=%5&*&:#".+%(&;O;%!$&/&%!/"#"+@%";%(.+&%<B%#$&
=";"#./%E,./%&T'2:-&%'#%$.#&-%/&*&:#".+;I%;$.3-(%'--.!
,/.+#'-% '::/.'*$% <B% !$&&-*$'"/% 3;&/;% !"#$% ;:'*&% #.
:/.="(&% *-&'/'+*&% ,./% !$&&-*$'"/% 3;&/n;% O+&&;0% >$&
*.3+#&/%-&=&-%'+(%*-&'/%O+&&%;:'*&%3+(&/+&'#$%;$'--%<&
';%:&/%276?9:960%1#%-&';#%'%:'/#%.,%#$&%(&;O%;$.3-(%'-;.
<&%'#%'%$&"@$#%;3"#'<-&%';%'%!/"#"+@%:-'*&%,./%;#'+("+@
:&.:-&?%<&#!&&+7cH9722%'+(7N7N99722%E1%%%F"@0%cNI0

276?98%*BZ>SBCZ

>.%,'*"-"#'#&%-":%/&'("+@?%-"@$#"+@%;$.3-(%:/.="(&%&=&+
"--32"+'#".+0% >$&% /&'("+@% '+(% !/"#"+@% ;3/,'*&;% '#
*.3+#&/;?%(&;O;%'+(%#"*O&#%.,,"*&;%;$'--%<&%"--32"+'#&(
#.%'%-&=&-%.,%'#%-&';#7e99%-3T%"+%#$&%/..2?%'+(%.+%#$&
(&;O%"+%'%/'+@&%.,78H9%-3T%#.7GH9%-3T0

276?9;%$B<[MS%0]GSMNG

A,% '% P3&3&% +32<&/% #"*O&#% ;B;#&2% ";% 3;&(?% "#% ;$'--% <&
;3"#'<-B%(&;"@+&(%#.%<&%'**&;;"<-&0%1--%*.+#/.-%(&="*&;
;$'--% <&% -.*'#&(% '**./("+@% #.% 27<0% 1--% +&*&;;'/B
"+,./2'#".+% ;$'--% <&% @"=&+% "+% ;"2:-&% !./("+@% !"#$
;3,,"*"&+#% =";3'-% *.+#/';#% '+(% <';&(% .+% #$&% #!.M
;&+;&M:/"+*":-&%E1%%+27<?%27=6?%27=:969=?%'+(%27=:9&I0
>$&%#"*O&#%2'*$"+&%'+(%#$&%*'--"+@%;B;#&2%;$'--%:/.="(&
=";3'-%'+(%'3("<-&%.3#:3#0

2766%.*+"a#++,

1##&+(&(%*-.'O/..2;%'/&% ;#',,&(% /..2;%!$&/&%<'@;S
-3@@'@&S.#$&/%'/#"*-&;%*'+%<&%;#./&(%;&*3/&-B0%>B:"*'--B?
'% #"*O&#% ./% /&*&":#% ";% @"=&+% #.% #$&% *3;#.2&/?% !"#$% '

1--%("2&+;".+;%"+%2"--"2&#/&;0

FAW0%cN%aZAWa>\%KF%]K[Y>Z5\%\[A>1_4Z%FK5%DaZZ4]a1A5%[\Z5\%1Y^%VZKV4Z%\>1Y^AYW

   
  

     



!"#$%&%'()(*+!,(-$%.+-$#+*%#/*(0%"-'%1(-(#"*%2/3*'3-1%#(4/3#,(-$0 66@

*.//&;:.+("+@%#"*O&#%'##'*$&(%#.%#$&%@'/2&+#%./%"#&20

1%*-.'O/..2%;$'--%*.2:-B%!"#$%#$&%/&P3"/&2&+#;%@"=&+

,./%/&*&:#".+S*.3+#&/;%E1%%%276?I0

276=% "/'3$+#3/,0\% .+-.(#$% H"**0\

0!+#$0%"#(-"0%"-'%03,3*"#%0("$3-1

276=96%HMIJBCZ%(C>IC<MNMCS%0]GSMNG

1%$&'/"+@%&+$'+*&2&+#%;B;#&2%;$.3-(%<&%:/.="(&(0%>$&

;B;#&2%;$.3-(%'-;.%<&%:/.="(&(%.+%#$&%;#'@&S:-'#,./2

E1%%%27=6I0

276=9=%*BZ>SBCZ%TEJ%0BZC%*ICZRIZM%3CSMJOJMSISBEC

1(&P3'#&%:/.=";".+%;$.3-(%<&%2'(&%#.%,'*"-"#'#&%;"@+

-'+@3'@&%'+(% -":% /&'("+@0%4"@$#"+@%.+% #$&% ,'*&;% '+(

$'+(;% .,% :/&;&+#&/;% '+(% :&.:-&% ;"@+"+@% ;$.3-(% <&

:/.="(&(%'#%'+%'+@-&%.,7GHd%#.7H9d%,/.2%$./"U.+#'-%'#

*&"-"+@%-&=&-%,./%:&.:-&%!"#$%'%$&'/"+@%"2:'"/2&+#%#.

<&%'<-&%#.%/&'(%#$&%:/&;&+#&/n;%-":;%'+(%#$&%;"@+&/n;%-":;

'+(%$'+(;0%1%;3"#'<-&%*.+#/';#"+@%<'*O(/.:%;$.3-(%<&

:/.="(&(?%#.%';;";#%"+%/&'("+@%#$&%:/&;&+#&/n;%-":;%'+(

$'+(;0

276=9&% 'MGBZCISMD% 0MISBCZ% "JMIG% TEJ% A>MMK<>IBJ

/GMJG

1#%-&';#7N%:&/*&+#%.,%;&'#;%;$'--%<&%(&;"@+'#&(%';%;&'#"+@

'/&';%E1%%+275%,./%/&P3"/&2&+#;%.,%;&'#"+@%;:'*&;I%,./

!$&&-*$'"/;%3;&/;?%!"#$%'%2"+"232%.,%#!.0

F./% #.#'-% ;&'#;% &T*&&("+@7HN?% "#% ";% /&*.22&+(&(% #.

:/.="(&%#$&%(&;"@+'#&(%;&'#"+@%'/&';%"+%#$&%,.--.!"+@

2'++&/J

'I >.#'-% ;&'#;7HN% #.7N99?% 2"+"232% #$/&&

(&;"@+'#&(%;&'#"+@%'/&';%,./%!$&&-*$'"/%3;&/;L

<I >.#'-% ;&'#;7N9N% #.7e99?% 2"+"232% ,.3/

(&;"@+'#&(%;&'#"+@%'/&';%,./%!$&&-*$'"/%3;&/;L

'+(

*I K+&% '(("#".+'-% ;&'#"+@% '/&'% ;$.3-(% <&

:/.="(&(% ,./% &=&/B% #!.% $3+(/&(% '(("#".+'-

;&'#;%./%:'/#%#$&/&.,0

>$&;&%;:'*&;%;$.3-(%<&%"+#&@/'#&(%'2.+@%.#$&/%;&'#;

'+(%'--.!%#!.%!$&&-*$'"/%3;&/;%#.%;#'B%#.@&#$&/0%A#%";

/&*.22&+(&(%#$'#%#$&%'/2/&;#%.+%#$&%;&'#;%'#%#$&%&+(

.,%#$&%/.!%-",#%3:%#.%'--.!%:&.:-&%#.%#/'+;,&/%,/.2%#$&

!$&&-*$'"/% .+#.% '% ;&'#0% >.% '**.22.('#&% @/.3:;% .,

!$&&-*$'"/%3;&/;?%"+%'+%'3("#./"32%!"#$%,"T&(%;&'#;?%'

2"+"232%.,7NH%;&'#;%;$'--%<&%,.-('<-&%./%/&2.='<-&%#.

"+*/&';&%#$&%+32<&/%.,%(&;"@+'#&(%'/&';%,./%!$&&-*$'"/

3;&/;%!$&+%+&*&;;'/B0

\.2&%;&'#;%;$.3-(%<&%!"(&/% "+%./(&/% #.%'--.!%-'/@&/

;"U&%:&.:-&%#.%;"#%:/.:&/-B0

276=9:%"<<MGG%SE%0SIZM%ICD%2I<[GSIZM

1**&;;%#.%#$&%;#'@&%'+(%#.%#$&%<'*O;#'@&%'/&'%;$'--%<&

:/.="(&(0%1(&P3'#&%:/.=";".+%;$.3-(%<&%2'(&%#.%("/&*#

#$&%3;&/%#.%#$&%(&;"@+'#&(%;:'*&;0

276=98%#EF%ICD%0MIS%-RNLMJG

>$&%/.!%'+(%;&'#%+32<&/;%;$.3-(%<&%-&@"<-&%#.%:&.:-&

!$.%$'=&%"2:'"/&(%=";".+0%>$&B%;$.3-(%<&%#'*#"-&?%.,

'(&P3'#&%;"U&%'+(%$'=&%&+.3@$%=";3'-%*.+#/';#%#.%#$&

<'*O@/.3+(% .+% !$"*$% #$&B% '/&% 2.3+#&(0% >$&

/&P3"/&2&+#;%@"=&+%"+%27=:%;$.3-(%'-;.%<&%*.+;"(&/&(0

276=9;%"<<MGGBLKM%.>ICZBCZ%#EENG

>$&%2"+"232%+32<&/%.,%'**&;;"<-&%*$'+@"+@%/..2;

;$.3-(%<&%:/.="(&(%(&:&+("+@%.+%#$&%#B:&%'+(%3;&%.,

#$&%<3"-("+@0

A+%#$&%&=&+#%#$'#%*$'+@"+@%/..2;%'/&%:/.="(&(%'-.+@;"(&

'%#."-&#%'/&'?%#$&;&%;$.3-(%*.2:-B%!"#$%#$&%;:&*","*'#".+;

@"=&+%"+%27@96:0

1% ,"T&(% <&+*$% ;$.3-(% <&% ;&#% '#% '% $&"@$#% .,7GH9722

#.7GQ9722%'<.=&%,-../%-&=&-0%>$&%<&+*$%;$.3-(%<&%+.

-&;;% #$'+7H99722%!"(&?%e7999722% "+% -&+@#$?% '+(%<&

:/.="(&(% !"#$% '% @/'<% <'/% '#% '% $&"@$#% .,7R99722

#.7Q99722% !"#$% '% *-&'/'+*&% .,% <&#!&&+7H9722

'+(7CH722%,/.2%#$&%!'--0

1%*-&'/%;:'*&%.,7N7H99722%j%N7H99722%;$'--%<&%<&;"(&

#$&%<&+*$0

].'#%$..O;%;$.3-(%<&%;&#%'#%(",,&/&+#%$&"@$#;?%c99722

#.7N7N99722?% '+(% '(("#".+'--B% '#% -&';#% .+&% $..O

'#7N7G997220

].'#% $..O;?% <&+*$&;?% -.*O&/% $'+(-&;% '+(% .#$&/

,3/+";$"+@;%;$.3-(%.,,&/%@..(%*.-.3/%'+(%#.+'-%*.+#/';#

#.% #$&"/%<'*O@/.3+(;0%Y.+M;-":% ,-../%;3/,'*&;%;$.3-(

<&%3;&(?%'+(%@..(%-"@$#"+@%';%!&--%';%2'##&%,"+";$&(

;3/,'*&;%'+(%,3/+";$"+@;%;$.3-(%<&%:/.="(&(0

1+%'-'/2S*'--%<&--S;!"#*$%2'B%<&%:/.="(&(%E1%%+27@96=I0

]$'+@"+@%/..2;%;$'--%$'=&%'%2"+"232%'/&'%.,7G72e0

276&% .+->(#(-.(% #++,0% "-'% ,(($3-1

#++,0

>$&%/&P3"/&2&+#;%,./%;3,,"*"&+#%'*.3;#"*%:/.=";".+%;$'--

<&%:/.="(&(%"+%*.+,&/&+*&%/..2;%'+(%2&&#"+@%/..2;0

1**&;;"<-&%#."-&#%,'*"-"#"&;?%';%:&/%27@%;$.3-(%<&%';%+&'/

';% :.;;"<-&% #.% ;3*$% /..2;0% 1% ;.3+(% '3@2&+#'#".+

;B;#&2% ;$.3-(% <&% :/.="(&(0% 5&=&/<&/'#".+% #"2&% ,./

;:&&*$?%23;"*?%&#*?%;$.3-(%<&%';%:&/%V'/#7Q%o_3"-("+@

\&/="*&;n?%\&*#".+7G%o1*.3;#"*;?%\.3+(%A+;3-'#".+%'+(

Y.";&%].+#/.-n%.,%#$&%].(&0

1--%&P3":2&+#%"+%*.+,&/&+*&%/..2;%;$'--%<&%3;'<-&%<B

:&.:-&%*$'"/"+@%./%:'/#"*":'#"+@%"+%#$&%2&&#"+@%'+(%;$'--

<&% '#% '% $&"@$#% <&#!&&+7Q99722% '+(7N79997220% ,%%

"21$ 27<% ,./% /&P3"/&2&+#;% .,% *.+#/.-;% '+(% .:&/'#"+@

(&="*&;0

   
  

     



6=? -"$3+-"*%2/3*'3-1%.+'(%+>%3-'3"%=?6;

276:%)3(A3-1%0!".(0%3-%"00(,2*`%"#("0

276:96%>KEEJ%"JMI

>$&%,-../%'/&'%,./%'%!$&&-*$'"/%="&!"+@%;:'*&%;$'--%<&

*.++&*#&(%#.%'+%'**&;;"<-&%:'#$%.,%#/'=&-%'+(%;$'--%2&&#

#$&%,.--.!"+@%/&P3"/&2&+#;%E1%%%F"@0%ceIJ

'I A#%;$'--%<&%'#%-&';#7c99722%j%N7G99722L

<I >$&% (&:#$% .,% #$&% /.!% ;$'--% <&% 2"+"232

e7G99722L

*I A#%;$'--%$'=&%*-&'/%'+(%-&=&-%;3/,'*&L

(I A#%;$'--%$'=&%;3,,"*"&+#%2'+.&3=/"+@%;:'*&L

&I \:'*&;%,./%;&=&/'-%!$&&-*$'"/%3;&/;%;$'--%<&

:/.="(&(0%>$&B%;$'--%<&%-.*'#&(%<&;"(&%/&@3-'/

;&'#"+@%/.!;?%,./%#$&%!$&&-*$'"/%3;&/%#.%<&%'<-&

#.% ;#'B% <B% $";S$&/% '**.2:'+B"+@% :&/;.+?% ",

/&-&='+#L%'+(

,I A#%";%/&*.22&+(&(%#$'#%#$&%'/2/&;#%.+%#$&%;&'#;

'#% #$&%&+(%.,% #$&% /.!%E'";-&%;&'#;I% -",#%3:% #.

'--.!%!$&&-*$'"/% 3;&/;% #.% #/'+;,&/% ,/.2% #$&

!$&&-*$'"/%.+#.%'%;&'#0

\.2&%;&'#;%;$.3-(%<&%:/.="(&(%!"#$%,.-('<-&%'/2/&;#;?

*.+;"(&/"+@% #/'+;,&/&+*&;% E1%%+ 276=9&IL% ;.2&% .#$&/

;&'#;%;$.3-(%<&%!"(&/?%*.+;"(&/"+@%-'/@&/%;"U&%:&.:-&0

276:9=%0BZ>S%*BCMG

D$&&-*$'"/%3;&/%="&!"+@%;:'*&;%;$'--%:/.="(&%="&!"+@

;:'*&;%#$'#%'/&?

'I *.2:'/'<-&%#.%#$.;&%,./%'--%="&!"+@%:.;"#".+;

!"#$% '% 2"+"232% 3+.<;#/3*#&(% &B&% -&=&-% 3:

#.7N7e99722L%'+(

<I +.#% /&(3*&(% ./% .<;#/3*#&(% <B% ;#'+("+@

2&2<&/;%.,%#$&%'3("&+*&0

5.!% '+(% ;&'#% +32<&/% "(&+#","*'#".+% ;"@+;% ;$'--% <&

-&@"<-&% #.% :&/;.+;% !$.% '/&% =";3'--B% "2:'"/&(

E1%%+27=:I0

2768%2"#0\%!/20\%#(0$"/#"-$0\%($.

A+%/&;#'3/'+#;%'%2"+"232%.,7eH%:&/*&+#%.,%#$&%#'<-&;

;$'--%<&%3;'<-&%<B%!$&&-*$'"/%3;&/;%'**./("+@%#.%2759&0

A+%<'/;?%'%2"+"232%.,7eH%:&/*&+#%.,%<'/%*.3+#&/;%;$'--

+.#% <&% 2./&% #$'+7Q99722% $&"@$#?% '+(% ;$'--% $'=&% '+

3+.<;#/3*#&(%-'#&/'-%'**&;;%,./%!$&&-*$'"/%3;&/;0

\3,,"*"&+#%2'+.&3=/"+@%;:'*&%<&#!&&+%#'<-&;%'+(%#$&

/.3#&%#.%#$&%'**&;;"<-&%#."-&#%,'*"-"#"&;%;$'--%<&%:/.="(&(0

>$&%@&+&/'-%(&;"@+%/&P3"/&2&+#;%,./%*.-.3/%'+(%=";3'-

*.+#/';#% ;$.3-(% '-;.% <&% *.+;"(&/&(?% ';% (&;*/"<&(

"+727=:9&0

A+%;&-,%;&/="*&%/&;#'3/'+#;?%#/'B%;-"(&;%'+(%*.3+#&/;%;$'--

<&%2.3+#&(%'#7Q99722%,/.2%#$&%,-../%,./%!$&&-*$'"/

3;&/;0%F..(%;$&-=&;%;$'--%<&%2.3+#&(%'#%'%2'T"232

$&"@$#% .,7N7e99722% '+(% '";-&% ;:'*&% .,% 2"+"232

c99722%;$'--%<&%:/.="(&(0%D$&/&%;#..-;%'+(%$"@$%#'<-&;

'/&%:/.="(&(?%-.!%#'<-&;%;3"#'<-&%,./%!$&&-*$'"/%3;&/;

;$'--% <&% :/.="(&(0% ]'+#"-&=&/&(% #'<-&% ./% #'<-&;% !"#$

;#/'"@$#% -&@;% '#% &'*$% *./+&/% '/&% :/&,&/'<-&% #.% *&+#/'-

:&(&;#'-;%#$'#%2"@$#%/&;#/"*#%!$&&-*$'"/%'**&;;0

276;%$(##".(0\%!"#$%&$'(%"-'%2"*.+-3(0

>&//'*&;?%:%("#6"H1%'+(%<'-*.+"&;%;$'--%<&%'**&;;"<-&

#.% '--% :&.:-&?% "+*-3("+@% :&.:-&% !"#$% 2.<"-"#B

"2:'"/2&+#;0

1--%("2&+;".+;%"+%2"--"2&#/&;0

FAW0%ce%Zg1XV4Z\%KF%6AZDAYW%\V1]Z\%FK5%DaZZ4]a1A5%[\Z5\

   
  

     



!"#$%&%'()(*+!,(-$%.+-$#+*%#/*(0%"-'%1(-(#"*%2/3*'3-1%#(4/3#,(-$0 565

!"#$%&'(&$)*%*&("+,-,$,*%&%)'.-/&0*&+'1*#*/&2,$)&"&+"3'456

$'&7,1*&%)*-$*#&"7",3%$&$)*&2*"$)*#&8%.39#",39%3'2:;

<"-=,37&%.#("+*%&%)"--&0*&%-,4&#*%,%$"3$;

2758% "..(0032*(% 2('#++,0% 3-% -+-7

'+,(0$3.%2/3*'3-10

>)*& "++*%%& $'& "++*%%,0-*& 0*/#''?%& ,3& 3'3@/'?*%$,+

0.,-/,37%&8$)"$&,%&)'$*-%6&7.*%$)'.%*%6&*$+:&%)"--&+'?4-5

2,$)& $)*& #*A.,#*?*3$%& '.$-,3*/& ,3& $),%& "33*B& "3/& ,3

4"#$,+.-"#&2,$)&279&"3/&27:;&>)*&?,3,?.?&3.?0*#&'(

"++*%%,0-*&0*/#''?%&,3&3'3@/'?*%$,+&0.,-/,37%&%)"--

0*&,3&"++'#/"3+*&2,$)&>"0-*CD;

E''?%& "++*%%,0-*& ('#& 2)**-+)",#& .%*#%& %)"--& 0*

/*%,73*/&('#&$2'&0*/%;&F(&"&%,37-*&0*/#''?&"++*%%,0-*

('#&2)**-+)",#&.%*#%&,%&4#'1,/*/6&"&A.**3&%,G*&0*/&,%

4#*(*##*/6&HCIJJC??&2,/$)&K&LCJJJC??&-*37$);

M#**&%4"+*&'3&"$&-*"%$&'3*&'(&$)*&-'37&%,/*%&'(&$)*&0*/

%)"--&0*&4#'1,/*/;&>),%&%4"+*&%)'.-/&0*CHCIJJC??6&"3/

%)"--&3'$&0*&-*%%&$)"3CHCLJJC??;&N$&$)*&(''$&'(&$)*&0*/6

"$&-*"%$CHCLJJC??&,%&#*A.,#*/&8!""&M,7;&OP&"3/&M,7;&OQ:;

R.((,+,*3$&+-*"#&?"3'*.1#,37&%4"+*&,%&3**/*/&$'&7",3

"++*%%&$'&("+,-,$,*%6&,3+-./,37&$)*&%)'2*#;

>)*#*& %)'.-/& 0*& "& 0*3+)& ('#& -.77"7*& "$& "& )*,7)$

0*$2**3CQIJC??&"3/CSIJC??;

>)*&?,3,?.?&)*,7)$&'(&"&0*/&%)"--&0*&0*$2**3CQIJC??

"3/CIJJC??6& 2)*3& ,$& ,%& +'?4#*%%*/& .3/*#& "COJ& =7

2*,7)$;

N--&/,?*3%,'3%&,3&?,--,?*$#*%;

MFT;&OP&UVNW!XU&YM&R!NZU&NXXY<N[ZUR&MYE&NZZURRF\XU&\U]EYYW

!"#

! "#$%&'()'&)

N--&/,?*3%,'3%&,3&?,--,?*$#*%;

MFT;&OQ&UVNW!XU&YM&R!NZU&NXXY<N[ZUR&MYE&NZZURRF\XU&\U]EYYW&N[]&>YFXU>9RN[F>NE^&EYYW

*

   
  

     



566 -"$3+-"*%2/3*'3-1%.+'(%+;%3-'3"%6<5=

M'#&+'??.3,+"$,'3&('#&4*'4-*&2,$)&)*"#,376&1,%,'3&"3/
+'73,$,1*&-,?,$"$,'3%6&!""#2765;

_,%."-&"3/&"./,0-*&"-"#?&%5%$*?%&%)"--&0*&"++*%%,0-*
$'&2"#3&4*'4-*&2,$)&1,%."-&"3/&)*"#,37&,?4",#?*3$%;

M,7.#*%CD`&"3/CDD&%)"--&0*&+'3%,/*#*/& ('#&"++*%%,0-*
%)'2*#&2,$)&"3&"++*%%,0-*&$',-*$;

275>%?3$.@(-%"#("0

a,$+)*3&"#*"%&%)"--& $"=*& ,3$'&"++'.3$&7*3*#"-&/*%,73
+'3%,/*#"$,'3%& ,3&#*%4*+$&'(&?"3'*.1#,37&%4"+*6&%-,4
#*%,%$"3$& 2"-=,37& %.#("+*& "3/& "++*%%,0-*& )*,7)$& '(
+'3$#'-%&"3/&/*1,+*%;&<)**-+)",#&$.#3,37&#"/,.%&'(&"$
-*"%$CHCIJJC??&%)'.-/&0*&4#'1,/*/&0*$2**3&$)*&+'.3$*#
"3/&$)*&'44'%,$*&2"--%;&M-''#&%.#("+*&%)'.-/&"--'2&('#
*"%5& 2)**-+)",#& ?"3'*.1#"0,-,$5;& U%%*3$,"-& =,$+)*3
"44-,"3+*%& 8'1*36& #*(#,7*#"$'#6& *$+:& %)'.-/& 0*& .%"0-*

05&4*#%'3%&0'$)&%$"3/,37&"3/&%,$$,37&,3&"&2)**-+)",#6

"3/&"&2'#=$'4&%)'.-/&0*&-'+"$*/&0*%,/*&"--&"44-,"3+*%;

>)*&%,3=&$"4%&%)'.-/&0*&#*"+)"0-*&"3/&*"%5&$'&'4*#"$*

2,$)& '3*& )"3/;& >)*& %,3=& %)'.-/& 0*& #*"+)"0-*& ('#& "

2)**-+)",#&.%*#;&F(&"&=3**&#*+*%%&,%&4#'1,/*/&.3/*#&"

%,3=6&,$%&.3/*#%,/*&%)'.-/&0*&,3%.-"$*/;&Z'.3$*#&$'4%

%)'.-/&0*&0*$2**3C`IJC??&"3/CDJJC??&,3&)*,7)$&"3/

4#'1,/*&('#&+-*"#&=3**&%4"+*&('#&"&2)**-+)",#&.%*#;&>)*

+-*"#&=3**&%4"+*&('#&"&2)**-+)",#&.%*#&,%&"$&-*"%$&OJJC??

2,/*6& QDJC??& /**4& "3/CSDJ& $'C`JJC??& ),7)& 8!""

M,7; OI&"3/&M,7;&OS:;&Z'.3$*#&$'4%9%-"0%&%)'.-/&)"1*

#'.3/*/& */7*;& N--& %.#("+*%& %)'.-/& 0*& %?''$)& $'

("+,-,$"$*& %-,/,37& '(& )*"15& ,$*?%& (#'?& '3*& "#*"& $'

"3'$)*#;& R-,/*@'.$& 2'#=,37& %4"+*%& "#*& .%*(.-& ,3

4#'1,/,37&"3&'1*#@$)*&-"4&2'#=,37&%.#("+*;&M'#&4*'4-*

2,$)& "?0.-"$'#5& /,%"0,-,$,*%6& %$''-%& 84#*(*#"0-5& 2,$)

N--&/,?*3%,'3%&,3&?,--,?*$#*%;

MFT;&OI&EUbcFEUWU[>R&MYE&ZYc[>UE&>Y!

N--&/,?*3%,'3%&,3&?,--,?*$#*%;

MFT;&OS&aF>ZdU[&RdUX_UR&N[]&ZN\F[U>R

   
  

     



!"#$%&%'()(*+!,(-$%.+-$#+*%#/*(0%"-'%1(-(#"*%2/3*'3-1%#(4/3#,(-$0 56&

0"+=&"3/&(''$&#*%$%:&%)'.-/&0*&4#'1,/*/&%$#"$*7,+"--5&"$

$)*&?",3&2'#=&"#*";

N& %*+$,'3& '(& $)*& %)*-1*%& %)'.-/& 0*& 2,$),3& #*"+),37

/,%$"3+*&('#&"&2)**-+)",#&.%*#6&0*$2**3CPJJC??&"3/

HCHJJC??&"0'1*&(-''#&%.#("+*;

N--&+'3$#'-%&"3/&'4*#"$,37&?*+)"3,%?%&%)'.-/&+'?4-5

2,$)&278A

275B%0$+#"1(%"#("0

>)*&?,3,?.?&?"3'*.1#,37&%4"+*&"3/&#*"+)"0,-,$5&('#

2)**-+)",#& .%*#%& %)'.-/& 0*& $"=*3& ,3$'& +'3%,/*#"$,'3

2)*3&/*%,73,37&"3/&+'3%$#.+$,37&"&%$'#"7*&"#*";&!"#$

'(&$)*&%)*-1*%&%)'.-/&0*&2,$),3&#*"+),37&/,%$"3+*&('#&"

2)**-+)",#&.%*#6&0*$2**3CPJJC??&"3/CHCHJJC??&"0'1*

$)*&(-''#;&F(&"&/''#&,%&4#'1,/*/6&,$&%)'.-/&'4*3&'.$2"#/%;

276<%"..(0032*(%@+/03-1

276<A5% (CDEFGHFI% (JDFKJLE% KJM% "LLENN% OGDPGJ% DPE

2QGRMGJS

>)*&%,$*&4-"33,37&"3/&/*1*-'4?*3$6&"44#'"+)& $'& $)*

0.,-/,37&"3/&"++*%%&"$&*3$#"3+*&"3/&2,$),3&$)*&0.,-/,37

%)"--&0*&,3&"++'#/"3+*&2,$)&2766&279&"3/&27:;

276<A6%3JDEFGHF

276<A6A5%$%&'()%&"#*&&+',"-"')

R.((,+,*3$&?"3'*.1#,37&%4"+*&%)'.-/&0*&?"/*&"1",-"0-*

8"$&-*"%$CHCIJJC??&$.#3,37&#"/,.%:&('#&2)**-+)",#&.%*#

'#&4*#%'3&"?0.-"$,37&2,$)&"3&"%%,%$,1*&/*1,+*&%.+)&"%

"&2"-=,37&(#"?*&'#&"&2),$*&+"3*;&Z-*"#&4"%%"7*&%)'.-/

0*&"--'2*/&(#'?&'3*&#''?&$'&$)*&'$)*#;&c3#*%$#,+$*/

"++*%%& %)'.-/& 0*& 4#'1,/*/& $'& *-*+$#,+"-& '.$-*$%6

$*-*4)'3*%&"3/&2"--&%2,$+)*%;&N--&+'3$#'-%&"3/&'4*#"$,37

?*+)"3,%?%&%)"--&+'?4-5&2,$)&278&"3/&"&+-*"#&(-''#

%4"+*& ('#& $)*& 2)**-+)",#6& '(& "$& -*"%$COJJC??& K

HCLJJC??&%)'.-/&0*&4#'1,/*/&,3&(#'3$&'(&"--&$)*&.$,-,$,*%

"3/&(.#3,$.#*;

276<A6A6%;RHHF%0QFTKLE

M-''#&%.#("+*&%)"--&+'?4-5&2,$)&27:A6A8;

276<A6A&%.//&!#+'0#1('0/2!

]''#%& "3/& 2,3/'2%& %)"--& +'?4-5& 2,$)& 27:A&

"3/%27:A96%#*%4*+$,1*-5;

276<A6A9%_*#$,+"-&+,#+.-"$,'3&2,$),3&$)*&)'.%*&%)"--&0*

,3&"++'#/"3+*&2,$)&27=;

276<A&%2EMFHHU

>)*&0*/#''?&%)'.-/&0*&4-"33*/&$'&4#'1,/*&"CHCIJJC??

$.#3,37& ,3& %4"+*& ('#&2)**-+)",#6& "$& -*"%$& 3*"#& "--& $)*

/''#%;& >)*#*& %)'.-/& 0*& "& +-*"#& (-''#& %4"+*& '(& "$

-*"%$COJJC??&K&HCLJJC??&,3&(#'3$&'(&"--&(.#3,$.#*;

>)*&?,3,?.?&)*,7)$&'(&"&0*/&%)"--&0*&0*$2**3CQIJC??

"3/CIJJC??6& 2)*3& ,$& ,%& +'?4#*%%*/& .3/*#& "COJ& =7

2*,7)$;&R$"0,-,$5&?"5&0*&,?4#'1*/&05&4-"+,37&$)*&0*/

"7",3%$&"&2"--&'#&,3&+'#3*#&'(&$)*&#''?&8*B+*4$&('#&2)*3

$)*&2)**-+)",#&.%*#&4-"3%&$'&?"=*&$)*&0*/:;&>)*&0*/

%)'.-/&0*&%'&4'%,$,'3*/&%'&"%&$'&4#'1,/*&(#**&%4"+*&'3

"$& -*"%$&'3*&'(& $)*& -'37&%,/*%&'(& $)*&0*/;&>),%&%4"+*

%)'.-/& 0*CHCIJJC??6& "3/& %)"--& 3'$& 0*& -*%%& $)"3

HCLJJC??;&N$&$)*&(''$&'(&$)*&0*/6&"$&-*"%$CHCLJJC??&,%

#*A.,#*/&8!""&M,7;&O`:;

N& 0*/%,/*& $"0-*& '#& +"0,3*$& 0*$2**3CQIJC??& "3/

OJJC??&(#'?&$)*&(-''#&?"5&0*&.%*(.-&$'&)'-/&"&-"?46

$*-*4)'3*6& 3*+*%%"#5& ?*/,+"$,'3%& "3/& "& +"--& 0*--& ,(

"%%,%$"3+*&,%&3**/*/;

<"--& )''=& ,3%$"--*/& "$& "& )*,7)$& '(CHCHJJC??& $'

HCPJJC??&?"5&0*&"&.%*(.-&"//,$,'3&$'&$)*&+-'%*$&"#*";

>)*& +-'%*$& %)'.-/& )"1*& "& +-*"#& (-''#& %4"+*& '(& "$

N--&/,?*3%,'3%&,3&?,--,?*$#*%;

MFT;&O`&R!NZU&NEYc[]&\U]

N--&/,?*3%,'3%&,3&?,--,?*$#*%;

MFT;&OD&R>YENTU&R!NZU

   
  

     



569 -"$3+-"*%2/3*'3-1%.+'(%+;%3-'3"%6<5=

-*"%$COJJC??&K&HCLJJC??;&F$&%)'.-/&)"1*&$)*&+-'$)*%

0"#&"$&"&)*,7)$&'(CHCLJJC??&(#'?&$)*&(-''#;&>)*&%)*-1*%

%)'.-/&0*&,3%$"--*/&"$&1"#,'.%&-*1*-%&0*$2**3CPJJC??

"3/CHCHJJC??&(#'?&$)*&(-''#&%.#("+*&8!""&M,7;&OD:;&>)*

/''#&)"3/-*&%)'.-/&0*&+'3('#?,37&$'&278;

276<A9%*GVGJS%#HHU

N$& -*"%$CHCIJJC??& $.#3,37& ,3& %4"+*& ('#& 2)**-+)",#

%)'.-/&0*&4#'1,/*/&3*"#&"--&*3$#5&4',3$%&$'&$)*&-,1,37

#''?;&N&-,1,37@/,3,37&+'?0,3"$,'3&,%&4#*(*#"0-*&$'&"

=,$+)*3@/,3,37& +'?0,3"$,'3& 8*B+*4$& 2)*3& $)*

2)**-+)",#&.%*#&/'*%&$)*&+''=,37:;

>)*&%*"$,37&%4"+*&('#&"&2)**-+)",#&.%*#&"$&$)*&/,3,37

$"0-*&%)'.-/&4#'1,/*&"&+-*"#&=3**&%4"+*;&>)*&+-*"#&=3**

%4"+*&('#&"&2)**-+)",#&.%*#&,%&"$&-*"%$COJJC??&2,/*6

QDJC??&/**4&"3/CSDJ&$'C`JJC??&),7);

M-''#&%.#("+*&%)'.-/&+'?4-5&2,$)&27:A6A8;

>)*#*&%)'.-/&0*&"&+-*"#&(-''#&%4"+*&('#&$)*&2)**-+)",#

'(& "$& -*"%$COJJC??& K& HCLJJC??& ,3& (#'3$& '(& "--& $)*

(,B$.#*%;& Z)",#& %*"$& )*,7)$%& %)'.-/& 3'$& 0*& -*%%

$)"3CIJJC??;

Z'3$#'-%& "3/& '4*#"$,37& ?*+)"3,%?%& %)'.-/& +'?4-5

2,$)&278;

276<A:%$HGRED%HF%0KJGDKFW%#HHU

>',-*$&'#&%"3,$"#5&#''?&%)"--&+'?4-5&2,$)&27B;

276<A=%?GDLPEJ

a,$+)*3&%)"--&+'?4-5&2,$)&275>;

2765%".+/0$3.%(-)3#+-,(-$

2765A5%1EJEFKR

>)*& "+'.%$,+& *31,#'3?*3$& ,3& "& 0.,-/,37& %)'.-/& 0*

%.,$"0-*&('#&,$%&,3$*3/*/&(.3+$,'3&('#&"--&0.,-/,37&.%*#%;

>),%&,3+-./*%&"--&)*"#,37&4*'4-*&*%4*+,"--5&$)*&)"#/&'(
)*"#,37;& M'#& /*"(& "3/& )"#/& '(& )*"#,37& 4*'4-*6& 7''/
-,7)$,37& ,%& *%%*3$,"-& $'&.3/*#%$"3/& $)*& %,73& -"37."7*
,3$*#4#*$*#&"3/9'#&'4$,+"-& ,3('#?"$,'3&/*1,+*%;&W"35

4*'4-*&2,$)&%'?*&/*7#**&'(&)*"#,37&-'%%&)"1*&"%%,%$,1*
/*1,+*%& $'& "?4-,(5& %'.3/6& %.+)& "%& )*"#,37& ",/%& '#
+'+)-*"#&,?4-"3$%;

d'2*1*#6&,(&$)*&"+'.%$,+&*31,#'3?*3$&,%&3'$&%.44'#$,1*
'(& $)*%*& /*1,+*%6& $)*5& /'& 3'$& 2'#=& *((*+$,1*-5;& F3
"//,$,'36&?"35&4*'4-*&2)'&)"1*&"&?,-/&'#&$*?4'#"#5

)*"#,37&-'%%&"3/&/'&3'$&)"1*&"%%,%$,1*&/*1,+*%&?"5&3'$
0*& "0-*& $'& "++*%%& ,3('#?"$,'3& '#& +'??.3,+"$*
*((*+$,1*-5;&W'%$&4*'4-*&2,$)&)*"#,37&-'%%&"3/&4*'4-*
2,$)'.$&)*"#,37&-'%%&#*-5&'3&%,7)$&$'&-,4&#*"/&'#&,3$*#4#*$
("+,"-& *B4#*%%,'3%e& $)*#*('#*& 2)*#*& $)*& "+'.%$,+
*31,#'3?*3$&,%&#*7"#/*/&"%&,?4'#$"3$6&%.,$"0-*&-,7)$,376

+'-'.#& "3/& 1,%."-& +'3$#"%$& %)'.-/& 0*& +'3%,/*#*/& $'
0*3*(,$&"--&0.,-/,37&.%*#%;

F3('#?"$,'3&3'#?"--5&+'31*5*/&,3&1,%."-&('#?&?"5&3'$
0*& "++*%%,0-*& $'& 4*'4-*& 2)'& "#*& 0-,3/& '#& 4"#$,"--5
%,7)$*/;& >),%& ,3('#?"$,'3& %)'.-/& "-%'& 0*& +'31*5*/

"./,0-5e&$)*&+-"#,$5&8%4**+)&$#"3%?,%%,'3&,3/*B:&'(&$),%
,3('#?"$,'3&,%&"((*+$*/&05&$)*&"+'.%$,+&*31,#'3?*3$;

>)*&('--'2,37&/*%,73&+'3%,/*#"$,'3%&%)'.-/&0*&$"=*3

,3$'& "++'.3$& $'& ?"B,?,G*& $)*& (.3+$,'3"-,$5& '(& $)*

"+'.%$,+&*31,#'3?*3$6&"3/&$'&%.44'#$&$)*&.%*&'(&"%%,%$,1*

/*1,+*%;

2765A6%"LHQNDGL%#EXQGFEUEJDN

!*'4-*& 2,$)& )*"#,37& ,?4",#?*3$%& )"1*& 4"#$,+.-"#

/,((,+.-$5& ,3& ?"=,37& '.$& %'.3/%& "3/& 2'#/%& ,3& 3',%5

*31,#'3?*3$%;& N/*A."$*& %'.3/& ,3%.-"$,'3& %)'.-/

?,3,?,G*& 3',%*& (#'?& 0'$)& '.$%,/*& "3/& ,3%,/*& $)*

0.,-/,37;&[',%*&+"3&'($*3&0*&?,$,7"$*/6&('#&*B"?4-*&05

,3$#'/.+,37&"&0.((*#&G'3*&0*$2**3&"&?**$,37&"#*"&"3/

*B$#"3*'.%& 3',%*6& '#& 4"#$,$,'3,37& "& #*%$".#"3$;& >)*

"+'.%$,+%&,3&"&#''?&"#*&*%%*3$,"--5&+'33*+$*/&2,$)&,$%

-'+"$,'3&,3&$)*&0.,-/,37&"3/&2,$)&$)*&"+'.%$,+&,3%.-"$,'3

'(& $)*& 0.,-/,37& *-*?*3$%;& >)*& /,%$#,0.$,'3& '(& 3',%*

2,$),3& $)*& #''?& ,$%*-(& "3/& (#'?& *B$*#,'#& %'.#+*%

/*4*3/%&'3& $)*&%'.3/&"0%'#4$,'3&'(& $)*&%.##'.3/,37

%.#("+*%&"3/&(.#3,%),37&'(&$)*&#''?;&>)*&+"-+.-"$,'3
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'(&,3('#?"$,'3&$)*#*('#*&4#*%.44'%*%&$)"$&4*'4-*&"#*

"0-*& $'& /,%$,37.,%)& 0*$2**3& $)*& /,((*#*3$& $54*%& '(

,3('#?"$,'3&$)"$&$)*5&#*+*,1*;

F3('#?"$,'3&+"3&0*&/,1,/*/&,3$'&$)#**&-*1*-%6

": =">"4?@#h R"(*$5&,3('#?"$,'3e

0: =">"4?A#h T*3*#"-&,3('#?"$,'3e&"3/

+: =">"4?B#h N/1*#$,%,37&,3('#?"$,'3;

F$&,%&,?4'#$"3$&$)"$&$)*%*&$)#**&-*1*-%&'(&,3('#?"$,'3&0*

+-*"#-5&/,%$,37.,%)*/;

F3('#?"$,'3&%)'.-/&0*&+'?4-*$*&0.$&+'3+,%*;&>''&?.+)

,3('#?"$,'3&,%&/,((,+.-$&('#&4*'4-*&$'&#*$",3;

N--& ,3('#?"$,'3& 4#'1,/*/& %)'.-/& 0*& "++.#"$*& "3/

+'3%,%$*3$;

[Y>U&h&c3,1*#%"--5&"++*4$*/&4,+$'7#"?%&%)'.-/&0*&.%*/&,3

4#*(*#*3+*&$'&$*B$;

2769A6%0GSJKSE%KJM%1FK]PGLKR%0WUZHRN

2769A6A5%3"'"&+4

R,73%&%)'.-/&0*&#*"/"0-*&"3/&-*7,0-*&('#&4*'4-*&2)'

)"1*&1,%,'3&'#&?*3$"-&,?4",#?*3$%;&<*--@,--.?,3"$*/6

+-*"#&"3/&#*"/"0-*&%,73%&%)"--&0*&4-"+*/&"$&"&+'3%,%$*3$

)*,7)$&8!""#2769A6A9:;

F3('#?"$,'3& 2,$)& $*B$& %)'.-/& 0*& %.44-*?*3$*/& 2,$)

7#"4),+"-& %5?0'-%& $'& ("+,-,$"$*& +'?4#*)*3%,'3& ('#

*1*#5'3*&8!""#2769A6A5=&('#&7#"4),+"-&%5?0'-%:;

R,73%& %)'.-/& 0*& 4#'1,/*/& ,3& #*-,*(& "3/& \#",--*

8!"" 2769A6A5<:;

>)*&%,73%&%)'.-/&0*&?"/*&'(&#'0.%$&?"$*#,"-%&"3/&0*

*"%5& $'& +)"37*6& +-*"3& "3/& #*4",#;& R'?*& %.77*%$*/

?"$*#,"-%&('#&%,73"7*&"#*&2''/6&"+#5-,+&"3/&"-.?,3,.?

+'?4'%,$*&4"3*-&8NZ!:;

N3&*B+*%%,1*&A."3$,$5&'(&%,73%&,3&+-'%*&4#'B,?,$5&%)'.-/

0*&"1',/*/6&"%&2*--&"%&1,%."-&?"$*#,"-&4-"+*/&$''&+-'%*

$'&2"--& (,B*/& %,73%& 8('#& *B"?4-*&4'%$*#%6& $,?*$"0-*%6

*$+:;

<)*#*& \#",--*& ,%& .%*/& "%& "& +'?4-*?*3$"#5& '#

,3/*4*3/*3$&(*"$.#*&$'&$"+$,-*&%,73%&,$&%)'.-/&0*&*"%5&$'

-'+"$*;

2769A6A6%C+('#9D7"!#/8#:(,'!

>)*&?",3&$54*%&'(&%,73%&"#*j

": E&("')+)(/'#!(,'!#h R=*$+)*%6&4-"3%6&?'/*-%6

*$+;

0: .(&"6)(/'+4#!(,'!#h ],#*+$,'3"-&,3('#?"$,'3

(#'?&4',3$&N&$'&\;

+: $%'6)(/'+4#!(,'!#h UB4-"3"$'#5&,3('#?"$,'3;

/: <'8/&-+)(>"#!(,'!#h !.#*-5&,3('#?"$,1*6&('#

*B"?4-*&"&3"?*;

*: :(,'!#8/&#"-"&,"'6D#"F()!&8!""&!"#$CQ&fM,#*&"3/

X,(*&%"(*$5g&'(&$)*&Z'/*:;

2769A6A&%54+6"-"')#/8#:(,'!

2769A6A&A5%54+6"-"')#/%)!(0"#)G"#;%(40(',

F3('#?"$,1*& %,73%& %)"--& 0*& -'+"$*/& "/i"+*3$& $'& $)*

*3$#"3+*&/''#&"3/&0*&,--.?,3"$*/&"3/&+-*"#-5&1,%,0-*;

>)*&%,73&%)"--&0*&4-"+*/&'3&$)*&-"$+)&%,/*;&]*%,73&"3/

%,G*&'(&-*$$*#%&%)"--&0*&,3&"++'#/"3+*&2,$)&2769A6A:;

   
  

     



56> -"$3+-"*%2/3*'3-1%.+'(%+;%3-'3"%6<5=

Z'??.3,+"$,'3& %5%$*?%& %)"--& "-%'&0*&4-"+*/&'3& $)*

-"$+)& %,/*& "3/& 4#*(*#"0-5& ,3& "& #"37*& '(CHCJJJC??

$'CHCLJJC??&"0'1*&7#'.3/&-*1*-;

2769A6A&A6%54+6"-"')#('#)G"#;%(40(',

Y#,*3$"$,'3&%,73%&%)'.-/&0*&-'+"$*/&,3&"++*%%,0-*&4-"+*%

"/i"+*3$&$'6&0.$&3'$&/,#*+$-5&,36&?",3&"++*%%&#'.$*%&%'

$)"$&$)*5&+"3&0*&*B"?,3*/&2,$)'.$&/,%$.#0"3+*;

F3&4.0-,+&0.,-/,37%&$)*#*&%)'.-/&0*&"3&'#,*3$"$,'3&4-"3

,??*/,"$*-5&,3%,/*&$)*&?",3&*3$#"3+*;&>),%&4-"3&%)'.-/

('--'2& "--& #*-*1"3$& /*%,73& +#,$*#,"& %$"$*/& ,3& $),%&!"#$

"3/&,3&2769A&;

],#*+$,'3"-& %,73%& %)'.-/& +-*"#-5&/,#*+$&4*'4-*& $'& $)*

("+,-,$,*%;& >)*5& %)'.-/& 0*& -'+"$*/& 2)*#*& /,#*+$,'3"-

/*+,%,'3%&"#*&?"/*&"3/&+'3%$,$.$*&"&-'7,+"-&'#,*3$"$,'3

%*A.*3+*&(#'?&$)*&%$"#$,37&4',3$&$'&/,((*#*3$&4',3$%&'(

/*%$,3"$,'3;& >)*5& %)'.-/& 0*& #*4*"$*/6& 3'$& $''& '($*36

0.$&*1*#5&$,?*&$)*#*&,%&"&4'%%,0,-,$5&'(&"-$*#"$,'3&,3&$)*

$#"((,+&/,#*+$,'3;

],#*+$,'3"-&%,73"7*&$'&2"%)#''?%&%)'.-/&0*&4#'1,/*/

,3&"--&4"#$%&'(&"&4#*+,3+$&'#&0.,-/,37;

R$",#2*--%&%)'.-/&)"1*& ,3('#?"$,'3&%,73%& ,/*3$,(5,37

"--&4',3$%&'(&*3$#5&"3/&*B,$;

M-''#& 3.?0*#%& %)"--& 0*& -'+"$*/&'3& *"+)& (-''#& "$& $'4

"3/&0'$$'?&'(&%$",#%6&'3&)"3/#",-%&"3/&'3&*"+)&%,/*&'(

$)*&'.$*#&(#"?*&'(&*"+)&-,($@+"#&*3$#"3+*&'3&*"+)&(-''#

"3/&4#'?,3*3$-5&/,%4-"5*/&*-%*2)*#*&%'&$)*5&"#*&1,%,0-*

(#'?&$)*&-,($&+"#&"$&*"+)&-*1*-;

2769A6A9%H"(,G)#+'0#=/6+)(/'#/8#:(,'!

],#*+$,'3"-& "3/& (.3+$,'3"-& %,73%& %)'.-/& 0*& -'+"$*/

0*-'2&HCSJJC??&2)*#*&$)*5&"#*&*"%5&$'&"44#'"+)6&$'

$'.+)& "3/& #*"/& $)*& #",%*/& %,73%& 2,$)& $)*& (,37*#%

8!"" 2769A6A5<&$'&2769A6A56:;

R,73%&%)'.-/&0*&-'+"$*/&2)*#*&$)*5&"#*&+-*"#-5&1,%,0-*

$'&4*'4-*&2)'&"#*&%*"$*/6&%$"3/,37&'#&2"-=,37;

R,73%& %)'.-/& 0*& 4-"+*/& 0*$2**3CHCLJJC??& "3/

HCSJJC??&(#'?&$)*&(-''#&'#&7#'.3/&%.#("+*;&F$&%)'.-/

0*&4'%%,0-*&$'&"44#'"+)&$)*&%,73&$'&0*&#*"/&(#'?&"&%)'#$

/,%$"3+*&8!""&M,7;&HJJ:;

<)*#*&,$&,%&-,=*-5&$)"$&$)*&%,73&?"5&0*&'0%$#.+$*/6&"%&,3

"&+#'2/*/&%,$."$,'36&$)*&%,73%&%)"--&0*&4-"+*/&"$&"&)*,7)$

'(& "$& -*"%$CLCHJJC??& "0'1*& $)*& (-''#;& >)*& %"?*

#*A.,#*?*3$& "44-,*%& $'& %,73%& (,B*/& $'& $)*& +*,-,37& '#

4#'i*+$,37&(#'?&2"--%;&F3&$)"$&+"%*6&$)*#*&%)'.-/&0*&$2'

%,73%e&'3*&$)"$&+"3&0*&%**3&(#'?&"&/,%$"3+*&"0'1*&'$)*#

4*'4-*g%& )*"/%6& '3*& "%& "& +'?4-*?*3$& "$& $)*& )*,7)$

#*+'??*3/*/&"0'1*;

<)*#*& $)*#*& ,%& %.((,+,*3$& %4"+*6& /''#& %,73%& %)"--& 0*

-'+"$*/& '3& $)*& -"$+)& %,/*& '(& $)*& /''#& 2,$),3CIJC??

$'CHJJC??&'(&$)*&"#+),$#"1*&8!""&M,7;&HJH:;

2769A6A:%$/')#+'0#:(I"#/8#="))"&(',

>)*&('3$%&%)'.-/&0*&*"%5&$'&#*"/;&>)*&('3$&%$5-*&%)'.-/

0*&"&%"3%&%*#,(&('3$&%,?,-"#&$'&d*-1*$,+"&'#&N#,"-&?*/,.?;

>)*&-*$$*#&)*,7)$&/*4*3/%&'3&$)*&#*"/,37&/,%$"3+*;&N

-*$$*#&)*,7)$&0*$2**3CLJC??&"3/CPJC??&('#&*"+)&?*$#*

'(&1,*2,37&/,%$"3+*&,%&4#*(*##*/;&>)*&-*$$*#&)*,7)$&%)'.-/

3'$&0*&-*%%&$)"3CHIC??;

c%"7*&'(&$''&?"35&$54*&%,G*%&'3&"35&'3*&%,73&%)'.-/

0*&"1',/*/;&N-%'&,$"-,+%6&%+#,4$&$*B$%6&+'3/*3%*/&$*B$%6

-,7)$& %$*?%& %)'.-/&0*& "1',/*/;&Z'3%,%$*3$& ('3$& %$*?

2,/$)%&%)'.-/&0*&.%*/;

N--&/,?*3%,'3%&,3&?,--,?*$#*%;

MFT;&HJJ&dUFTd>&YM&RFT[R

   
  

     



!"#$%&%'()(*+!,(-$%.+-$#+*%#/*(0%"-'%1(-(#"*%2/3*'3-1%#(4/3#,(-$0 56B

N--&/,?*3%,'3%&,3&?,--,?*$#*%;

MFT;&HJH&XYZN>FY[&YM&]YYE&RFT[R&Y[&>dU&XN>Zd&RF]U&YM&>dU&]YYE

MFT;&HJL&XF[U&dUFTd>&N[]&R!NZF[T

MFT;&HJP&]FWU[RFY[R&YM&ZdNENZ>UE&F[&N&RFT[NTU&R^R>UW

   
  

     



5&< -"$3+-"*%2/3*'3-1%.+'(%+;%3-'3"%6<5=

F$& ,%& #*+'??*3/*/& $)"$&?*%%"7*%&'(&%,37-*&2'#/%&'#
7#'.4%&'(&2'#/%&0*7,3&2,$)&"3&.44*#&+"%*&-*$$*#&"3/
+'3$,3.*&2,$)&-'2*#&+"%*&-*$$*#%&8%*3$*3+*&+"%*:;

>)*& 2'#/%& %)'.-/& 3'$& 0*& 4-"+*/& $''& +-'%*& $'7*$)*#;
N/*A."$*& )*,7)$& %4"+,37& %)'.-/& %*4"#"$*& $)*& -,3*%;
X,3*%& '(& $*B$& %)'.-/& 0*& #"37*/& (#'?& "& 1*#$,+"-& -,3*
8.3i.%$,(,*/:;

R,73%&2,$)&"&%,37-*&2'#/&?"5&0*&+*3$#*&i.%$,(,*/6&*-%*
$)*&$*B$&%)'.-/&0*&-*($&i.%$,(,*/;

>)*&%4"+,37&0*$2**3&$2'&-,3*%&%)"--&0*CIJ&4*#+*3$&'(
$)*&-,3*&)*,7)$&8!""&M,7;&HJL:;

N&%$5-*&%)"--&0*&+)'%*3&0"%*/&'3&"&+)"#"+$*#&2,/$)@$'@
)*,7)$&#"$,'&2,$),3CPjI&"3/CHjH&"3/&$)*&%$#'=*&2,/$)@
$'@)*,7)$& #"$,'& 0*$2**3CHjI& "3/CHjHJ;& F$& %)"--& 0*
+'3%,%$*3$&('#&*"+)&%,73&8!""&M,7;&HJP:;

2769A6A=%.(88"&"'6"!#('#=JK

W,3,?.?&/,((*#*3+*&,3&XE_&('#&%?"--&$"#7*$%6&%.+)&"%
%,73%&"3/&,3%+#,4$,'3%6&$'&%,730'"#/%6&%)'.-/&0*C`J&4',3$%;

R,730'"#/%&%)'.-/&)"1*&"&?,3,?.?&/,((*#*3+*&,3&XE_
(#'?&$)*&0"+=7#'.3/&'(CPJ&4',3$%;

E*/@7#**3&+'?0,3"$,'3&%)'.-/&0*&"1',/*/;&],((,+.-$,*%
,3&4*#+*4$,'3&+"3&"-%'&"44*"#&2)*3&.%,37&$)*&+'-'.#%
7#**36& '-,1*& 7#**36& 5*--'26& '#"37*6& 4,3=& "3/& #*/
8!"" +4!/#2769A&&('#&+'3$#"%$:;

2769A6A8%34+&"#$&""

R,73%&%)'.-/&0*&7-"#*&(#**&2)*3&?'.3$*/;&>),%&/*4*3/%
'3& )'2& $)*& %,73& ,%& 4-"+*/6& $)*& ?"$*#,"-& "3/& $)*
,--.?,3"$,'3;&>)*&0"+=7#'.3/6&7#"4),+"-&%5?0'-%6&-'7'%
"3/&'$)*#&(*"$.#*%&%)"--&0*&'(&"&?"$$*&'#&-'2&%)**3&(,3,%);

2769A6A>%<44%-('+)(/'

R,73%&%)'.-/&0*&2*--& ,--.?,3"$*/&2,$)&3'&7-"#*&2,$)
.3,('#?& -,7)$,37& '1*#& $)*& %.#("+*& '(& $)*& %,73& '(
0*$2**3CHJJ&"3/CPJJ&-.B;&W,3,?.?&"++*4$"0-*&-*1*-
'(&-,7)$,37&('#&/,#*+$,'3"-&%,73"7*6&?"4%&"3/&$*B$&4"3*-
,%CLJJ&-.B;&R,73%&+"3&0*&-.?,3*%+*3$&'#&"#$,(,+,"--5&-,$;

2769A6AB%L'0"&!)+'0+;4"

R,73%&%)'.-/&0*&#*"/,-5&.3/*#%$"3/"0-*;&>)*5&%)'.-/
0*&/*%,73*/&%'&"%&$'&0*&%,?4-*&"3/&*"%5&$'&,3$*#4#*$;
>)*&?*%%"7*&%)'.-/&0*&.3"?0,7.'.%;

R)'#$& %*3$*3+*%& "3/& %,?4-*& 2'#/%& %)'.-/& 0*& .%*/;
N00#*1,"$,'3%& "3/& 1*#5& -'37& 2'#/%& "#*& )"#/& $'
.3/*#%$"3/&"3/&%)'.-/&0*&"1',/*/;

2769A6A5<%5&/>(!(/'#/8#J+(!"0#9+6)(4"#+'0#M&+(44"#!(,'!

R,73%& '3& 4"3*-%& ,3& -,($%6& #''?& 3.?0*#%& '(& #''?%& ,3
)'$*-%6&/''#%&$'&4.0-,+&$',-*$%&"3/&%'&'3&%)"--&0*&#",%*/
$"+$,-*&"3/&,3+-./*&\#",--*&8!""#+4!/#2769A6A9:;

>)*& 4#*(*##*/& )*,7)$& '(& #",%*/& $"+$,-*& ,3('#?"$,'3& ,%
0*$2**3CHCLJJC??&"3/CHCSJJC??;&R,73%&2,$)& $"+$,-*
,3('#?"$,'3&4-"+*/&"$&"&-'2*#&)*,7)$&%)'.-/&0*&?'.3$*/
"$&"3&"37-*&(#'?&$)*&)'#,G'3$"-&84#*(*#"0-5CLJk&$'CPJk6
?"B,?.?CQIk:;

2769A6A55%9+6)(4"#="))"&!N#$(,%&"!N#:(,'!#+'0#3&+7G(6+4
:D-;/4!

>)*& )*,7)$& '(& -*$$*#%6& (,7.#*%6& %,73%& "3/& 7#"4),+"-
%5?0'-%& %)"--& 0*& 0*$2**3CHIC??& "3/CIIC??
8!"" M,7; HJQ :;

>)*&?,3,?.?&)*,7)$&'(& ,$%& #*-,*(&%)"--&0*CJ;DC??e&"
)*,7)$& 0*$2**3CHC??& "3/CH;IC??& ,%& 4#*(*##*/
8!"" M,7; HJQ:;

>)*&4#'(,-*&'(&$)*&#*-,*(&%)'.-/&0*&%)"4*/&"%&"&#'.3/*/
.4%,/*@/'23&$.#3*/&-*$$*#&_;

2769A6A56%M&+(44"

<)*#*&"3&"##'2&,%&.%*/&,3&$)*&$"+$,-*&%,736&"&%?"--&"##'2
%)"--&0*&4#'1,/*/&('#&\#",--*&#*"/*#%;

Y3&%,73%&2,$)&?.-$,4-*&-,3*%&'(&$*B$&"3/&+)"#"+$*#%6&"
%*?,@+,#+.-"#&\#",--*& -'+"$'#&'3& $)*& -*($&?"#7,3&%)"--
0*&)'#,G'3$"--5&"-,73*/&2,$)&$)*&(,#%$&-,3*&'(&\#",--*&$*B$;

\#",--*& %)'.-/& 0*& #",%*/6& /'?*/& "3/& +'?('#$"0-*& $'
$'.+);&F$&%)'.-/&0*&-'+"$*/CDC??&0*-'2&$)*&0'$$'?&-,3*
'(&$)*&$*B$&"3/&0*&-*($&i.%$,(,*/;

Z'??'3& "-$*#3"$,1*& ('#?"$%& ?"5& 0*& .%*/& $'& "%%,%$
4*'4-*&2,$)&1,%."-&,?4",#?*3$%&2)'&"#*&0*%$&"0-*&$'
,3$*#4#*$& ,3('#?"$,'3& $)#'.7)& )*"#,37& '#& $'.+);
U?0'%%*/&-*$$*#%6&#",%*/&4,+$'7#"?%&"3/&#",%*/&"##'2%
"#*&$"+$,-*&(*"$.#*%&$)"$&?"5&0*&,3+'#4'#"$*/&,3$'&%,73%6
2),+)&?"5&0*&4"#$,+.-"#-5&)*-4(.-&$'&4*#%'3%&2,$)&1,%."-
,?4",#?*3$%;

!"#

! =),4&3( 8)-8,9&( 9&88&'4( )/3( >').#,-)9( 4?:@$94A( #&,>#8
!B(::( 8$(BB(::A(:,/,:2:( '&9,&;( CDE(::( F!(::( 8$
!DB(::('&9,&;(,4(.'&;&''&3G

0 H'),99&( 8&I8

6 H'),99&(1$-)8$'

MFT;&HJQ&UVNW!XU&YM&ENFRU]&>NZ>FXU&RFT[R&N[]

\ENFXXU

   
  

     



!"#$%&%'()(*+!,(-$%.+-$#+*%#/*(0%"-'%1(-(#"*%2/3*'3-1%#(4/3#,(-$0 5&5

2769A6A5&%9+6)(4"#:D-;/4!

>"+$,-*&%5?0'-%&"44-,*/&'3&)"3/#",-%6&/''#%6&?"4%&'#
(-''#&4-"3%&%)"--&)"1*&"&#",%*/&#*-,*(&+'3$'.#&%,?,-"#&$'
$"+$,-*&-*$$*#%;

2769A6A59%9+6)(4"#C+7!#+'0#$4//&#54+'!

Y3-5& *%%*3$,"-& ,3('#?"$,'3& %)'.-/& 0*& ,3+-./*/& '3& "
$"+$,-*&?"4&'#&(-''#&4-"3;

>"+$,-*&?"4%&%)"--&0*&"37-*/&0*$2**3CLJk&"3/CPJk&(#'?
$)*&)'#,G'3$"-&('#&*"%*&'(&#*"/,376&"3/&$)*&0'$$'?&*/7*
%)"--& 0*& "$& "& ?,3,?.?& )*,7)$& '(COJJC??;& >)*& ?"4
%)'.-/&)"1*&"& -*1*-&'(& ,--.?,3"$,'3&0*$2**3CPIJ& -.B
"3/CQIJ&-.B6&2,$)'.$&7-"#*;

>)*&=*5&%)'.-/&0*&-'+"$*/&"$& $)*&0'$$'?&'(& $)*&?"4
"3/&-*($&i.%$,(,*/;&>)*&.%*&'(&"&#*+*%%*/&\#",--*&-'+"$'#
'3&$)*&-*($&)"3/&%,/*&%)'.-/&"%%,%$&,3&-'+"$,37&$)*&-*7*3/;

>)*&?"4&%)"--&0*&'#,*3$"$*/&2,$)&$)*&0.,-/,37;

2769A6A5:%<'8/&-+)(/'#.(!74+D!

F(&1,/*'&"3/&?*/,"&,3('#?"$,'3&/,%4-"5%&"#*&.%*/6&$)*5
%)'.-/&0*&4-"+*/&"$&"&)*,7)$&"++'#/,37&$'&2769A6A9&"3/
$)*,#& -*$$*#,376&*$+6&%)'.-/&0*& ,3&+'3('#?,$5&2,$)& $)*
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For door hardware (that is, the elements and
components to facilitate opening and closing doors) a
difference in LRV between the product and its
background of at least 15 points and a minimum light
reflectance value of 30 points for one of the two
surfaces is acceptable.

NOTE — Door hardware is normally positioned at the same
height on a door and is either on the left or right side. This
makes the location of door hardware easier than other features.
In addition, the three-dimensional features of door hardware
create shadows and bright spots, which further enhance their
location.

Floor patterns should have a visual contrast of less
than 20 points difference on the LRV scale.

NOTE — Highly contrasted floor patterns can be perceived as
differences in floor level, which may confuse people with vision
impairments or cognition capacity. Highly contrasted floor
patterns may trigger an attack of vertigo.

B-24.3.2 Choice of Colours and Patterns

Different colours should be used for identification of
doors, different storeys or departments in a building to
aid persons with impaired cognitive ability. The colours
used to facilitate orientation shall also provide
minimum difference in LRV according to B-24.3.1.
Combinations of red tones and green tones should be
avoided.

Different storeys should be marked with clearly defined
large numbers relating to the floor (that is, ‘2’ for the
second floor, and so on) both in the stairwells to assist
those evacuating and at the lift and stair lobbies on
each level.

NOTE — Colour coding floors may not be practical from a
long term maintenance perspective.

In case of signage and graphical symbols, contrasting
colours shall be used to differentiate the figures from
the background on the signboard. The colours of
signboard shall also contrast with the surrounding
surface so as to be clearly distinguishable
(see B-24.2.6). Information from signs may be
conveyed by the colour and brightness differentials
between the letter and the background. For graphical
symbols, it is preferable to use blue and white
colours. Colours same as safety signs shall be avoided
in other signs. Primarily red, yellow or green colour
is used for safety signs. The colour combinations red/
green and yellow/blue should not be used in order to
avoid confusing persons who are colour blind. Use
of the shades of the same colour in the sign and also
use of more than 5 colours in a signage should be
avoided.

A preferred schedule of colour contrast for signs from
their background is given below:

Table 11 Minimum Difference in LRV According to the Visual Task

(Clause B-24.3.1)

Sl 

No. 

Visual Task  Difference on the 

LRV Scale  

Approximate Examples of 

Colour Contrasting 

(1) (2) (3) (4) 

i) Large surface areas (that is, walls, floors, 
doors, ceiling), elements and components to 
facilitate orientation (that is, handrails, 
switches and controls, tactile walking surface 
indicators, and visual indicators on glazed 
areas)  

>30 points  

 
ii) Potential hazards and self contrasting 

markings (that is, visual indicator on steps) 
and text information (that is, signage)  

>70 points  
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.7&A9%2KNEUEJD

['&0"%*?*3$&(-''#&%)"--&0*&"--'2*/;

.7&A:%,GJGUQU%@EGSPD

>)*& ?,3,?.?& )*,7)$& '(& #''?%9%4"+*%& %)"--& 0*& "%

('--'2%j

": d"0,$"0-*&#''? j L;SC?

0: a,$+)*3 j L;SC?

+: \"$)92"$*#@+-'%*$ j L;HC?

/: Z'##,/'# j L;HC?

.7&A:A5&F3&$)*&+"%*&'(&%-'4,37&#''(%6&$)*&"1*#"7*&)*,7)$

'(& #''(& ('#& )"0,$"0-*& #''?%& %)"--& 0*CL;SC?& "3/& $)*

?,3,?.?&)*,7)$&"$&*"1*%&%)"--&0*CL;JC?;

.7&A=%*GSPDGJS%KJM%)EJDGRKDGHJ

>)*&'4*3,37%&$)#'.7)&2,3/'2%6&1*3$,-"$'#%&"3/&'$)*#

'4*3,37%& ('#& -,7)$,37& "3/& 1*3$,-"$,'3& %)"--& 0*& ,3

"++'#/"3+*&2,$)C6<A5A6;

[Y>U&h&>)*&2,3/'2%&"3/&'$)*#&'4*3,37%&%)"--&"0.$&'3$'&'4*3

%4"+*%&*,$)*#&$)#'.7)&"#*"%&-*($&'4*3&2,$),3&$)*&4-'$&'#&$)*&(#'3$6

%,/*& "3/& #*"#& %4"+*%& 4#'1,/*/& ,3& $)*& -"5'.$%& 2),+)& %)"--& 0*

/**?*/& $'& 0*& %.((,+,*3$& ('#& -,7)$& "3/& 1*3$,-"$,'3& 4.#4'%*%;

<)*#*1*#6&1*3$,-"$,'39-,7)$,37&,%&4#'1,/*/&05&?*"3%&'(&Y+4(#'#

7#,--&'(&"35&?"$*#,"-6&$'$"-&"#*"&'(&'4*3,37%&%)"--&0*&+"-+.-"$*/

*B+-./,37&%'-,/&4'#$,'3&'(&$)*&Y+4(#'#&7#,--;

.7&A8%0DKGFN

>)*& ('--'2,37& +#,$*#,"& %)"--& 0*& "/'4$*/& ('#& ,3$*#3"-

,3/,1,/."-&%$",#+"%*j

": C('(-%-#64"+&#2(0)Gj

H: L&%$'#*5*/&h&%$#",7)$ j J;SJC?

L: L&%$'#*5*/&h&2,3/,37 j J;`IC?

   
  

     



!"#$%&%'()(*+!,(-$%.+-$#+*%#/*(0%"-'%1(-(#"*%2/3*'3-1%#(4/3#,(-$0 5&B

P: P&'#&?'#*&%$'#*5*/&h&%$#",7)$ j J;`IC?

Q: P&'#&?'#*&%$'#*5*/&h&2,3/,37&j J;OJC?

0: J(!"& j LJJC??6&C+F

+: 9&"+0

H: L&%$'#*5*/ j LLIC??6&C('

&&&&&&&&&&&&&&&&&&&&&&&&&&&&&8!""#['$*:

L: P&%$'#*5*/&'#&?'#* j LIJC??6&C('

[Y>U&h&>),%&+'.-/&0*&#*/.+*/&$'CLJJC??&"%&$)*

+-*"#&$#*"/&0*$2**3&4*#4*3/%6&2,$)&4'%%,0,-,$5&'(

'4*3&#,%*#&"%&2*--&"%&3'%,37&"3/&,3+-,3*/&#,%*#&$'

)"1*&"3&*((*+$,1*&$#*"/&'(CLLIC??;

/: H"+0#&//-&h&>)*&?,3,?.?&+-*"#&)*"/&#''?

%)"--&0*CL;HC?;

.7&A>%.GFLQRKDGHJ%"FEK

>)*&+,#+.-"$,'3&"#*"&'3&"35&(-''#&,3+-./,37&%$",#+"%*6

%)"--&3'$&*B+**/CDC?L9/2*--,37&.3,$;

.7&AB%YKDEF%0EKR%*KDFGJE

['&0.,-/,37&4-"3&%)"--&0*&"44#'1*/&"3/&3'&0.,-/,37

%)"--& 0*&/**?*/& $'&)"1*&0**3& +'?4-*$*/& "3/& (,$& ('#

).?"3&'++.4"$,'3&.3-*%%&4#'1,%,'3&,%&?"/*&('#&2"$*#

%*"-&-"$#,3*;&['&/#5&-"$#,3*&%)"--&0*&"--'2*/;&<"$*#&%*"-

-"$#,3*%&?"5&"-%'&0*&4#'1,/*/&'3&$)*&0"%,%&'(&+'??.3,$5

$',-*$%&'#&%)"#*/&$',-*$%&"%&4*#&$)*&#*+'??*3/"$,'3&7,1*3

,3&7''/&4#"+$,+*&mP8O:n;

<)*#*&-*"+),37&4,$%&"#*&.%*/6&,$&%)'.-/&0*&+'3%$#.+$*/

2,$),3&$)*&4#*?,%*%&'(&$)*&)'.%*)'-/%&"%&,$&2'.-/&0*

*+'3'?,+"-&"%&2*--&"%&("+,-,$"$*&$)*,#&+-*"3,37;&d'2*1*#6

2)*#*6& /.*& $'& %4"+*& +'3%$#",3$6& +'3%$#.+$,'3& '(& 4,$%

2,$),3&$)*&4#*?,%*%&?"5&3'$&0*&4'%%,0-*6&4,$%&?"5&0*

+'3%$#.+$*/&,3&4-"+*%&-,=*&-"3*%6&%$#**$%&"3/&#'"/%;

F3&+"%*&$)*&4,$&,%&-'+"$*/&.3/*#&$)*&#'"/6&%$#**$&'#&(''$

4"$)6&$)*&,31*#$*/&-*1*-&'(&$)*&4,4*&+'33*+$,37&$)*&-"$#,3*

4"3&2,$)&$)*&4,$&%)"--&0*&"$&-*"%$CH;HC?&0*-'2&7#'.3/

-*1*-&'#&0*-'2&$)*&0'$$'?&'(&$)*&2"$*#&?",3&*B,%$,37

2,$),3&"/,%$"3+*&'(CPC?&(#'?&$)*&4,$%&2),+)*1*#&,%&?'#*;

Z'3%$#.+$,'3&'(&%.+)&4,$%&?"5&0*&,3&"++'#/"3+*&2,$)

7''/&4#"+$,+*&mP8HJ:n;

>)*&2"$*#&%*"-&-"$#,3*&%)'.-/&0*&4#'4*#-5&?",3$",3*/

"3/& =*4$& ,3& %"3,$"#5& +'3/,$,'3& 05& $)*& '23*#& '#& $)*

'++.4,*#;&>)*&+'3$*3$%&'(&$)*&%*4$,+&$"3=%6&%'"=&4,$%6

-*"+)&4,$%6&*$+6&%)'.-/&0*&4*#,'/,+"--5&*?4$,*/;

>)*&-*"+)&4,$%&%)'.-/&0*&+-*"3*/&'3-5&"($*#CL&5*"#%&'(

$)*,#&0*,37&4.$&'.$&'(&%*#1,+*&"($*#&$)*5&2*#*&(.--;

.79%#+"'0%"-'%!"$@Y"\0

>)*&"#*"&.3/*#&#'"/%&"3/&4"$)@2"5%&,3&%.+)&)'.%,37

4#'i*+$%&%)'.-/&3'#?"--5&3'$&*B+**/CLJ&4*#+*3$&'(&$)*

$'$"-&-"3/&"#*"&'(&$)*&4#'i*+$;

N++*%%& $'& $)*& /2*--,37& .3,$%6& 4"#$,+.-"#-5& 2)*#*

?'$'#,G*/&1*),+-*%&"#*&3'$&3'#?"--5&*B4*+$*/&%)'.-/

0*&05&?*"3%&'(&4"1*/&(''$4"$)%&2,$)&"&#,7)$&'(&2"5

'(CSC?&"3/&"&4"$)2"5&'(CLC?&'3-5;&>)*&#,7)$&'(&2"5

%)'.-/&0*&"/*A."$*&$'&"--'2&('#&$)*&4-5,37&'(&*?*#7*3+5

1*),+-*%&"3/&"-%'&('#&#'"/&%,/*&/#",3%&"3/&4-"3$"$,'3;

<)*#*&4*/*%$#,"3&4"$)2"5%&"#*&3'$&?*"3$&('#&?'$'#"0-*

"++*%%&$'&$)*&?,3,?.?6&#,7)$&'(&2"5&'(&%.+)&4*/*%$#,"3

4"$)2"5&%)"--&0*CPC?;&<)*#*&)'.%*%&"#*&"++*%%,0-*&(#'?

'3*&%,/*&'3-5&4"$)2"5&?"5&0*CLC?&2,/*;&>)*&?"B,?.?

-*37$)&'(&%.+)&4"$)2"5%&%)'.-/&3'$&0*&?'#*&$)"3CSJC?;

.7:%+$@(#%#(4/3#(,(-$0

.7:A5&E*A.,#*?*3$%&'(& (,#*& %"(*$56& %$#.+$.#"-&/*%,736

0.,-/,37& %*#1,+*%& "3/& 4-.?0,37& %*#1,+*%& %)"--& 0*& "%

%4*+,(,*/&,3&$)*&Z'/*;

.7:A6&Y3*&2"$*#&$"4&4*#&/2*--,37&.3,$&?"5&0*&4#'1,/*/6

2)*#*&"/*A."$*&/#,3=,37&2"$*#&%.44-5&,%&"1",-"0-*;&F(

%.44-5&,%&,3"/*A."$*6&4.0-,+&)5/#"3$%&%)"--&0*&4#'1,/*/;

F3&$)*&"0%*3+*&'(&4,4*/&2"$*#&%.44-56&)"3/&4.?4%&?"5

0*&.%*/&('#&4#'1,%,'3&'(&2"$*#&%.44-5;

.7:A&&E*+'73,G,37&$)*&3**/&('#&,3('#?"-&.%*&'(&%4"+*

('#&%)'44,37&"3/& ,3('#?"-&'++.4"$,'3& -,=*& #'"/&%,/*

#*4",#%6&5+'&%)'4%6&*$+6&,$&,%&%.77*%$*/&$)"$&"0'.$&o&'(

$)*&$'$"-&%)'44,37&"#*"&,3&"&-"5'.$&%)'.-/&0*&#*%*#1*/

('#& %.+)& ,3('#?"-& .%*%& $'+"$*#& $'& $)*& 3**/%& '(& -'2

,3+'?*&("?,-,*%;

.7:A9& >)*& ,3(#"%$#.+$.#"-& %*#1,+*%& %)"--& 0*& 4#'1,/*/

0*('#*&$)*&4-'$%&"#*&)"3/*/&'1*#&$'&,3/,1,/."-&'23*#%;

.7=%03$(%"-'%0(#)3.(0%0.@(,(0

.7=A5&>)*&/*1*-'4*/&4-'$&%,G*%&%)"--&0*&"%&4*#&.76A&A5;

R*#1,+*%& %)'.-/&0*& -",/&05& $)*& "7*3+5&+'3+*#3*/&"%

4*#&$)*&4#'1,%,'3%&'(&$)*&Z'/*;&F3&%'&("#&"%&#'"/%&"3/

4"$)2"5%& "#*& +'3+*#3*/6& $)*5& %)'.-/& 0*& ,3& -,3*

2,$)&.79;

.7=A6& R,$*& "3/& %*#1,+*%& %+)*?*%& %)'.-/& 4#'1,/*& ('#

$)*&('--'2,37j

": Z'?4-*$*& ,3(#"%$#.+$.#"-& 3**/%& ('#& "

4*#?"3*3$& )'.%,376& '3& $)*& 4*#,4)*#5& '(

,3/,1,/."-&4-'$&'#&"&7#'.49+-.%$*#&4-'$%e

0: N&%*#1,+*&%"3,$"#5&+'#*&,3&$)*&4-'$e

+: N&%=*-*$"-&%$#.+$.#*&'(&+'-.?3%&"3/&#''(&'#&"

/*1*-'4*/&4-,3$)e&"3/

/: !*#?,%%,'3& $'&"--'2&$*?4'#"#5&+'3%$#.+$,'3

'3&$)*&4-'$;

<),-*&4#'1,%,'3%& ,3& 8":&"3/&8/:&"#*&*%%*3$,"-& ('#&%,$*

"3/&%*#1,+*%&4#'i*+$%6&#*+'??*3/"$,'3%&,3&80:&"3/&8+:

"#*&"//,$,'3"-&4#'1,%,'3%&/*4*3/,37&.4'3&"(('#/"0,-,$5;

   
  

     



59< -"$3+-"*%2/3*'3-1%.+'(%+;%3-'3"%6<5=

"--(^%'

8R4+%!"CHI:

0!(.3"*%#(4/3#(,(-$0%+;%.*/0$(#%!*"--3-1%;+#%@+/03-1

'75%1(-(#"*

>)*%*& 7.,/*-,3*%& +'1*#& 4-"33,37& "3/& 0.,-/,37

#*A.,#*?*3$%&'(&)'.%,37&/*1*-'4*/&"%&+-.%$*#%;&>)*%*

#*A.,#*?*3$%& "#*& "44-,+"0-*& $'& "--& )'.%,37& 4#'i*+$%

$"=*3&.4&05&4.0-,+6&4#,1"$*&'#&+''4*#"$,1*&"7*3+,*%;

'76%!*"--3-1

'76A5%!RHD%0G_E

>)*& ?,3,?.?& 4-'$& %,G*& 4*#?,%%,0-*& %)"--& 0*CHIC?L

2,$)CHJJ&4*#+*3$&7#'.3/&+'1*#"7*&"3/&"3&MNE&'(CL;

HJJ& 4*#+*3$& 7#'.3/& +'1*#"7*& "3/& MNE& '(CL& 2,--& 0*

"44-,+"0-*& .4& $'& 4-'$& %,G*& '(CLIC?L;& M'#& 4-'$& %,G*%

0*5'3/CLIC?L6& 4#'1,%,'3& ,3& "++'#/"3+*& 2,$)& 7''/

4#"+$,+*&mP8P:n&%)"--&0*&"44-,+"0-*;

'76A6% !RHD`!RGJDP% "FEK% THF% 0RQU% #ENEDDREUEJD% HJ

0KUE%0GDE

F3&+"%*&'(&%-.?&#*%*$$-*?*3$&'3&$)*&%"?*&%,$*6&?,3,?.?

"#*"& ?"5& 0*& #*/.+*/& $'CHL;IC?L& 2,$)& 4'$*3$,"-& ('#

"//,37&"3'$)*#CHL;IC?L&'3&(,#%$&(-''#&2,$)&"3&,3$*#3"-

%$",#+"%*;

'76A&%1FHQ]%@HQNGJS

T#'.4&)'.%,37&?"5&0*&4*#?,$$*/&2,$),3&+-.%$*#&)'.%,37

+'3+*4$;&d'2*1*#6&/2*--,37&.3,$%&2,$)&4-,3$)&"#*"%&.4

$'CLJC?L&%)'.-/&)"1*&%+'4*&('#&"//,37&"&)"0,$"0-*&#''?;

T#'.4& )'.%,37& ,3& "& +-.%$*#& %)'.-/& 3'$& 0*& ?'#*

$)"3CHIC?&,3&)*,7)$;

'76A9%0G_E%HT%.RQNDEF

F3&7#'.3/&"3/&'3*&%$'#*5*/&%$#.+$.#*%&3'$&?'#*&$)"3CLJ

)'.%*%&%)'.-/&0*&7#'.4*/&,3&"&+-.%$*#;&Z-.%$*#%&2,$)

?'#*&/2*--,37&.3,$%&?"5&+#*"$*&4#'0-*?%&#*-"$,37&$'

,/*3$,$56&*3+#'"+)?*3$&"3/&?",3$*3"3+*;

'76A:%%0G_E%HT%.RQNDEF%+]EJ%0]KLE

W,3,?.?&/,?*3%,'3%&'(&'4*3&%4"+*%&%)"--&0*&3'$&-*%%

$)"3CSC?&'#&B C$)&'(&$)*&)*,7)$&'(&0.,-/,37%&"-'37&$)*

+-.%$*#&'4*3&%4"+*6&2),+)*1*#& ,%&),7)*#;&>)*&"#*"&'(

%.+)&+-.%$*#&+'.#$&%)"--&3'$&0*&-*%%&$)"3CPSC?L;&T#'.4

)'.%,37& "#'.3/& "& +-.%$*#& '4*3& %4"+*& %)'.-/& 3'$& 0*

3'#?"--5&?'#*&$)"3CHIC?&,3&)*,7)$;&W"B,?.?&+-.%$*#

+'.#$5"#/&2,/$)&"3/&0#*"/$)&%)"--&0*CHPC?;

'76A=%0EDZKLaN

['&%*$0"+=%&"#*&3**/*/&(#'?&$)*&*/7*%&'(&+-.%$*#&"%

4*/*%$#,"391*),+.-"#& "++*%%& #'"/%& %.##'.3/,37& $)*

+-.%$*#;

'76A8%%#GSPD%DH%2QGRM%GJ%0aW

!*/*%$#,"3&4"$)%&"3/&1*),+.-"#&"++*%%&#'"/%&$'&+-.%$*#%
%*4"#"$,37& $2'& "/i"+*3$& +-.%$*#%& ?"5& 0*& 0#,/7*/& $'
4#'1,/*&"//,$,'3"-&/2*--,37&.3,$%;&<),-*&0#,/7,37&$)*
4*/*%$#,"3&4"$)&2"5&?,3,?.?&+-*"#"3+*&%)'.-/&0*&'3*
%$'#*5&)*,7)$6& -*37$)&'(&%.+)&0#,/7,37&%)'.-/&0*&3'$
?'#*& $)"3& $2'& /2*--,37& .3,$%;& <),-*& 0#,/7,37& $)*
1*),+.-"#& "++*%%& #'"/%& ?,3,?.?& +-*"#"3+*& %)'.-/
0*CSC?;

'76A>%%)EPGLQRKF%"LLENN

N&#,7)$&'(&2"5&'(&"$&-*"%$CSC?&2,/$)&%)'.-/&0*&4#'1,/*/
.4&$'&$)*&*3$#"3+*&$'&$)*&+-.%$*#&$'&("+,-,$"$*&*?*#7*3+5
1*),+-*&?'1*?*3$&.4&$'&+-.%$*#;

'76AB%!EMENDFGKJ%!KDPN

W,3,?.?&2,/$)&'(&4*/*%$#,"3&4"$)%&%)"--&0*CPC?;

'76A5<%YGMDP%HT%"LLENN%2EDOEEJ%$OH%.RQNDEFN

\.,-$&"#*"&'(&/2*--,37&.3,$&2,$),3&+-.%$*#&%)"--&)"1*&3'
%*$0"+=%&(#'?&$)*&4"$)&'#&#'"/6&%4"+*;&d*3+*6&$)*&)*,7)$
'(&$)*&0.,-/,37&"-'37&$)*&4"$)2"5&'#&#'"/%&%)"--&0*&3'$
-*%%& $)"3CSJ& 4*#+*3$& '(& $)*& )*,7)$& '(& $)*& "/i"+*3$
0.,-/,37&%.0i*+$&$'&?,3,?.?&'(CPC?&,3&+"%*&'(&4"$)2"5
"3/CSC?&,3&+"%*&'(&1*),+.-"#&"++*%%;

'76A55%'EJNGDW

Z-.%$*#& 4-"33,37& ?*$)'/'-'7,*%& #*%.-$& ,3& ),7)*#
/*3%,$,*%&2,$)&-'2&#,%*&%$#.+$.#*%;&<,$)&4*#&/2*--,37
.3,$&+'1*#*/&"#*"&'(CHIC?L&/*3%,$,*%&'(CIJJ&/2*--,37
.3,$%&4*#&)*+$"#*&83*$:&%)"--&0*&4*#?,%%,0-*;&]*3%,$,*%
),7)*#&$)"3&$),%&%)'.-/&3'$&0*&"--'2*/;

'76A56%1FHQ]%$HGRED

Z-.%$*#& )'.%,37& ('#& *+'3'?,+"--5& 2*"=*#& %*+$,'3
("?,-,*%&?"5&)"1*&7#'.4&$',-*$%&"$&$)*&#"$*&'(&'3*&2"$*#@
+-'%*$6&'3*&0"$)&"3/&"&2"%),37&4-"+*&('#&$)#**&("?,-,*%;
>)*%*&%)"--&3'$&0*&+'??.3,$5&$',-*$%6&"%&=*5%&$'&$)*%*
$',-*$%&%)"--&0*&'3-5&2,$)&$)*%*&$)#**&("?,-,*%6&?"=,37
$)*?&%'-*-5&#*%4'3%,0-*&('#&$)*&?",3$*3"3+*&"3/&.4=**4
'(&$)*%*&$',-*$%;

'7&%+$@(#%#(4/3#(,(-$0

'7&A5%%#EXQGFEUEJDN%HT%2QGRMGJS%'ENGSJ

<,$)& $)*& *B+*4$,'3& '(& +-".%*%& ?*3$,'3*/& "0'1*6
#*A.,#*?*3$%& '(& 0.,-/,37& 2,--& 0*& 7'1*#3*/& 05& $)*
4#'1,%,'3&'(&$),%&Z'/*&"3/&7''/&4#"+$,+*&mP8P:n;

'7&A6&E*A.,#*?*3$%&'(& (,#*& %"(*$56& %$#.+$.#"-&/*%,736
0.,-/,37& %*#1,+*%& "3/& 4-.?0,37& %*#1,+*%& %)"--& 0*& "%

%4*+,(,*/&,3&$),%&Z'/*;

   
  

     



!"#$%&%'()(*+!,(-$%.+-$#+*%#/*(0%"-'%1(-(#"*%2/3*'3-1%#(4/3#,(-$0 595

(75%1(-(#"*

>)*%*&7.,/*-,3*%&+'1*#&4-"33,37&"3/&7*3*#"-&0.,-/,37

#*A.,#*?*3$%&('#&-'2@,3+'?*&)'.%*%&)"1,37&"&?"B,?.?

0.,-$@.4&"#*"&'(CQJC?L&,3+-./,37&(.$.#*&*B4"3%,'36&0.,-$

'3&3'$,(,*/&8"%&3'$,(,*/&05&$)*&R$"$*&T'1*#3?*3$%:&#.#"-

"#*"%;&>)*&4#'1,%,'3%&'3&-"5'.$&4-"33,37&'(&-'2@,3+'?*

)'.%,37&+'-'3,*%&,3&#.#"-&"#*"%&"#*&"44-,+"0-*&$'&4.0-,+

"3/& 4#,1"$*& "7*3+,*%97'1*#3?*3$& 0'/,*%;& >)*

4#'1,%,'3%&'(&$),%&T.,/*&'3&/*%,73&"3/&+'3%$#.+$,'3&'(

0.,-/,37%&('#&-'2&,3+'?*&)'.%,37&,3&"44#'1*/&-"5'.$%

"#*&"44-,+"0-*&$'&"--&4#,1"$*&"3/&4.0-,+&"7*3+,*%;

(76% 0($$*(,(-$% % "-'% % (-)3#+-,(-$

!*"--3-1

<),-*& 4-"33,37& ('#& #.#"-& %*$$-*?*3$%& $)*& ('--'2,37
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922$?6$ 9&&1/1"2936#$=<1#$0$2/*6!"#6B14B6#1*$6@<13&124* ' >-

922$?6! 9/#1<0 ' >A

922$?64 +"00$#+1936D1/+B$2* ' A)

922$?6B +9#6,9#D1246!9+131/1$* ' A8

922$?6E !1#$692&631!$6*9!$/56#$=<1#$0$2/*6!"#60$/#"6*/9/1"2* ' A;

922$?6D !1#$692&631!$6*9!$/56#$=<1#$0$2/*6!"#60$/#" ')F(

/#912%95*

922$?60 !1#$6,#"/$+/1"26+"2*1&$#9/1"2*6!"#67$2/124612 ')F;

12&<*/#1936@<13&124*

31*/6"!6*/92&9#&* ')).
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2GHIJKGL6@MILNIKO6+JNP6*PQHIJKGL6+JRRIHHPPS6+$&68;

!"#$%"#&

/TIU6+JNP6V,GWH68X6NPGLU6YIHT6UGZPH[6ZWJR6ZIWP\61H6U]PQIZIPU6HTP6NPRGWQGHIJK6JZ6ZIWP6̂ JKPUS6WPUHWIQHIJKU6JK6QJKUHWMQHIJK

JZ6_MILNIKOU6 IK6PGQT6ZIWP6^JKPS6QLGUUIZIQGHIJK6JZ6_MILNIKOU6_GUPN6JK6JQQM]GKQ[S6 H[]PU6JZ6_MILNIKO6QJKUHWMQHIJK

GQQJWNIKO6HJ6ZIWP6WPUIUHGKQP6JZ6HTP6UHWMQHMWGL6GKN6KJK`UHWMQHMWGL6QJR]JKPKHU6GKN6JHTPW6WPUHWIQHIJKU6GKN6WPaMIWPRPKHU

KPQPUUGW[6HJ6RIKIRIUP6NGKOPW6HJ6LIZP6ZWJR6ZIWPS6URJbPS6ZMRPU6JW6]GKIQ6_PZJWP6HTP6_MILNIKOU6QGK6_P6PcGQMGHPN\6/TP

+JNP6WPQJOKI^PU6HTGH6UGZPH[6JZ6LIZP6IU6RJWP6HTGK6G6RGHHPW6JZ6RPGKU6JZ6POWPUU6GKN6GQQJWNIKOL[6NPGLU6YIHT6cGWIJMU

RGHHPWU6YTIQT6GWP6QJKUINPWPN6PUUPKHIGL6 HJ6 HTP6UGZPH[6JZ6 LIZP\6/TP6+JNP6 HTPWPZJWP6QJcPWU6]WJcIUIJKU6 WPLGHIKO6 HJ

RPGKU6JZ6POWPUU6QJcPWIKO6cGWIJMU6QJR]JKPKHU6HTPWPJZ6KGRPL[6PdIH6GQQPUUS6PdIH6GKN6PdIH6NIUQTGWOP\61H6GLUJ6QJcPWU

]WJcIUIJKU6WPLGHIKO6HJ6ZIWP6]WJHPQHIJK6JZ6_MILNIKOU6HTWJMOT6]JWHG_LP6GKN6ZIdPN6ZIWPZIOTHIKO6IKUHGLLGHIJKU\

!IWP6]WJHPQHIJK6HPQTKIaMPU6TGcP6HJ6_P6_GUPN6JK6HTP6ZIWP6_PTGcIJMW6QTGWGQHPWIUHIQU6JZ6NIZZPWPKH6RGHPWIGLU6GKN6UHWMQHMWGL

PLPRPKHU6JZ6_MILNIKOU\6/TP6GQHIcIHIPU6]MWUMPN6_[6HTP6JQQM]GKHU6JZ6_MILNIKOU6RMUH6GLUJ6_P6HGbPK6IKHJ6QJKUINPWGHIJK

ZJW6GUUPUUIKO6HTP6PdHPKH6JZ6TG^GWNUS6GKN6RPHTJN6UTJMLN6HTPK6_P6NPcIUPN6_[6YTIQT6HTP6TG^GWNU6QJMLN6_P6RIKIRIUPN\

9K6IKNPZIKIHP6QJR_IKGHIJK6JZ6cGWIG_LPU6IU6IKcJLcPN6IK6HTP6]TPKJRPKJK6JZ6ZIWPS6GLL6JZ6YTIQT6QGKKJH6_P6aMGKHIZIPN\

/TP6WPaMIWPRPKHU6JZ6HTIU6+JNP6UTJMLNS6HTPWPZJWPS6_P6HGbPK6GU6G6OMINP6GKN6GK6PKOIKPPWIKO6NPUIOK6G]]WJGQT6UTJMLN

_P6GNJ]HPN6ZJW6PKUMWIKO6G6ZIWP6UGZP6NPUIOK6ZJW6_MILNIKOU\6&P]PKNIKO6M]JK6HTP6H[]P6GKN6QJR]LPdIHIPU6IK6G6_MILNIKOS

aMGLIZIPN6GKN6HWGIKPN6ZIWP6]WJHPQHIJK6PKOIKPPWU6UTJMLN6_P6GUUJQIGHPN6YIHT6HTP6]LGKKIKO6JZ6_MILNIKOUS6UJ6HTGH6GNPaMGHP

ZIWP6GKN6LIZP6UGZPH[6RPGUMWPU6QJMLN6_P6IKQJW]JWGHPN6IK6HTP6_MILNIKO6NPUIOK6WIOTH6ZWJR6HTP6_POIKKIKO\

9_UJLMHP6UGZPH[6ZWJR6ZIWP6IU6KJH6GHHGIKG_LP6IK6]WGQHIQP\6/TP6J_ePQHIcP6JZ6HTIU6,GWH6IU6HJ6U]PQIZ[6RPGUMWPU6HTGH6YILL

]WJcINP6 HTGH6 NPOWPP6 JZ6 UGZPH[6 ZWJR6 ZIWP6 YTIQT6 QGK6 _P6 WPGUJKG_L[6 GQTIPcPN\6 /TP6 +JNP6 PKNPGcJMWU6 HJ6 GcJIN

WPaMIWPRPKHU6HTGH6RIOTH6IKcJLcP6MKWPGUJKG_LP6TGWNUTI]U6JW6MKKPQPUUGW[6IKQJKcPKIPKQP6JW6IKHPWZPWPKQP6YIHT6KJWRGL

MUP6GKN6JQQM]GKQ[6JZ6_MILNIKOUS6_MH6IKUIUHU6M]JK6QJR]LIGKQP6YIHT6RIKIRMR6UHGKNGWNU6JZ6ZIWP6UGZPH[6KPQPUUGW[6ZJW

_MILNIKO6JQQM]GKHU6GKN6MUPWU\6!JW6PKUMWIKO6QJR]LIGKQP6JZ6ZIWP6]WJHPQHIJK6PaMI]RPKHfIKUHGLLGHIJKU6HJ6HTP6LGIN6NJYK

aMGLIH[6WPaMIWPRPKHUS6IH6IU6NPUIWG_LP6HJ6MUP6UMQT6PaMI]RPKHfIKUHGLLGHIJK6NML[6QPWHIZIPN6MKNPW6HTP6@1*6+PWHIZIQGHIJK

0GWbU6*QTPRP\

%TILP6]WJcINIKO6OMINPLIKPU6ZJW6RIKIRI^IKO6QTGKQPU6JZ6JQQMWWPKQP6JZ6ZIWP6HTWJMOT6]GUUIcP6ZIWP6]WJHPQHIJK6RPGUMWPUS

HTIU6,GWH6NJPU6KJH6IKHPKN6HJ6QJcPW6GLL6GU]PQHU6JZ6OPKPWGL6ZIWP6]WPcPKHIJK6IKQLMNIKO6UJMWQPU6JZ6IOKIHIJK\62JW6NJPU6IH

QJcPW6HTP6]WPcPKHIJK6JZ6GQQINPKHGL6]PWUJKGL6IKeMWIPU6NMWIKO6HTP6QJMWUP6JZ6KJWRGL6JQQM]GKQ[6JZ6_MILNIKOU\

/TIU6,GWH6YTILP6WPQJOKI^IKO6HTGH6]GKIQ6IK6G6_MILNIKO6JK6ZIWP6RG[6_P6MKQJKHWJLLG_LPS6NPGLU6YIHT6HTP6]JHPKHIGL6]GKIQ

TG^GWN6HTWJMOT6RPGUMWPU6NPUIOKPN6HJ6]WPcPKH6HTP6NPcPLJ]RPKH6JZ6]GKIQ\6$d]PWIPKQP6IKNIQGHPU6HTGH6]GKIQ6UPLNJR

NPcPLJ]U6PcPK6IK6HTP6]WPUPKQP6JZ6]JHPKHIGL6NGKOPWS6UJ6LJKO6GU6JQQM]GKHU6JZ6_MILNIKOU6GWP6RJcIKO6HJYGWNU6PdIHU

YTIQT6HTP[6QGK6UPP6YIHTIK6G6WPGUJKG_LP6NIUHGKQP6GKN6YIHT6KJ6J_UHWMQHIJK6JW6MKNMP6QJKOPUHIJK6IK6HTP6]GHT6JZ6HWGcPL\

BJYPcPWS6GK[6MKQPWHGIKH[6GU6HJ6HTP6LJQGHIJK6JW6GNPaMGQ[6JZ6RPGKU6JZ6POWPUUS6HTP6]WPUPKQP6JZ6URJbP6JW6ZMRPU6GKN

HTP6UHJ]]GOP6JZ6HWGcPL6HJYGWNU6HTP6PdIHS6UMQT6GU6RG[6JQQMW6YTPK6JKP6]PWUJK6UHMR_LPU6GKN6ZGLLU6JK6UHGIWUS6RG[6_P

QJKNMQIcP6HJ6]GKIQ\6&GKOPW6ZWJR6]GKIQ6IU6OWPGHPW6YTPK6G6LGWOP6KMR_PW6JZ6]PJ]LP6GWP6HWG]]PN6IK6G6QJKZIKPN6GWPG

]GWHIQMLGWL[6YTPK6]PJ]LP6GWP6KJH6GNPaMGHPL[6OMINPN6HJYGWNU6POWPUU6GKN6UGZPH[6KJHIZIQGHIJKU6GWP6KJH6IR]LPRPKHPN

JW6]WGQHIQPN\6+JKUINPWGHIJK6HJYGWNU6GKKJMKQPRPKHU6GKN6GKKMKQIGHIJKU6KPPNU6HJ6_P6OIcPK6HJ6OMINP6HTP6JQQM]GKHU

HJ6UGZP6POWPUU6WJMHPU6GKN6HJ6QJKHWJL6]GKIQ6NMWIKO6UIHMGHIJK6JZ6NIUHWPUU\

$d]PWIPKQP6TGU6UTJYK6HTGH6QJKQPGLPN6U]GQPU6YIHTIK6G6_MILNIKOS6UMQT6GUS6U]GQP6_PHYPPK6QPILIKO6GKN6ZGLUP6QPILIKOS

TJWI^JKHGL6GKN6cPWHIQGL6NMQHU6GKN6UTGZHUS6PHQS6HPKN6HJ6GQH6GU6ZLMPUfHMKKPLU6NMWIKO6G6ZIWP\6,WJcIUIJK6UTJMLNS6HTPWPZJWPS

_P6RGNP6HJ6]WJcINP6ZIWP6UHJ]]IKO6YIHTIK6UMQT6U]GQPU\

2JHTIKO6IK6HTIU6,GWH6JZ6HTP6+JNP6UTGLL6_P6QJKUHWMPN6HJ6]WJTI_IH6_PHHPW6H[]PU6JZ6_MILNIKO6QJKUHWMQHIJKS6RJWP6PdIHU6JW

JHTPWYIUP6UGZPW6QJKNIHIJKU6HTGK6HTP6RIKIRMR6WPaMIWPRPKHU6U]PQIZIPN6IK6HTIU6,GWH\

+JR]LIGKQP6YIHT6HTIU6,GWH6UTGLL6KJH6_P6QJKUHWMPN6GU6PLIRIKGHIKO6JW6WPNMQIKO6HTP6KPQPUUIH[6ZJW6JHTPW6]WJcIUIJKU6ZJW

UGZPH[6JZ6]PWUJKU6MUIKO6G6_MILNIKO6JW6UHWMQHMWP6MKNPW6KJWRGL6JQQM]GKQ[6QJKNIHIJKU\62JW6UTGLL6GK[6]WJcIUIJK6JZ6HTIU
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,GWH6_P6QJKUHWMPN6GU6WPaMIWIKO6JW6]PWRIHHIKO6GK[6GNNIHIJK6HTGH6RG[_P6TG^GWNJMU6MKNPW6KJWRGL6JQQM]GKQ[6QJKNIHIJKU\

"KP6JZ6HTP6RGeJW6]JIKHU6_WJMOTH6JMH6IK6HTIU6,GWH6IU6HTP6LIRIHGHIJK6JZ6TPIOTHU6GKN6GWPGU6JZ6_MILNIKOU6_GUPN6JK6ZIWP

UGZPH[6JZ6HTP6JQQM]GKHU\61KNIcINMGL6RMKIQI]GL6QJW]JWGHIJKU6GWP6ZWPP6HJ6GLHPW6/G_LP6.6_GUPN6JK6LJQGL6QJKNIHIJKUS6_MH

HTP6WGHIJU6JZ6GWPGU6GU6RGIKHGIKPN6IK6HTP6HG_LP6ZJW6NIZZPWPKH6JQQM]GKQIPU6GKN6H[]PU6JZ6QJKUHWMQHIJK6UTGLL6_P6GNTPWPN

HJ\

9NcGKHGOP6TGU6_PPK6HGbPK6JZ6HTP6NPcPLJ]RPKHUS6]GWHIQMLGWL[6IK6ZIWP6WPUIUHGKQP6WGHIKO6JZ6RGHPWIGLUS6NPUIOKGHIKO

H[]PU6JZ6QJKUHWMQHIJK6IK6G6WGHIJKGL6RGKKPW6GKN6WPLGHIKO6HTP6GWPG6LIRIHGHIJKU6JZ6NIZZPWPKH6JQQM]GKQIPU6HJ6NIZZPWPKH

H[]PU6JZ6QJKUHWMQHIJK\

BGLJKU6VTGLJOPKGHPN6T[NWJQGW_JKUX6YTIQT6PdTI_IH6PdQP]HIJKGL6ZIWPZIOTHIKO6GKN6Pd]LJUIJK6]WPcPKHIJKfUM]]WPUUIJK

QTGWGQHPWIUHIQU6TGcP6_PPK6ZJMKN6HJ6]JUUPUU6TIOT6J^JKP6NP]LPHIKO6]JHPKHIGL\6/TP[6QJRP6MKNPW64WJM]6116JZ69KKPd69

JZ6HTP60JKHWPGL6,WJHJQJL6JK6*M_UHGKQPU6HTGH6&P]LPHP6HTP6"^JKP63G[PWS6HTP6IKHPWKGHIJKGL6PKcIWJKRPKHGL6GOWPPRPKH

ZJW6]TGUIKO6JMH6J^JKP6NP]LPHIKO6UM_UHGKQPU\6&MP6HJ6IKQWPGUIKO6PcINPKQP6HTGH6HTP6J^JKP6LG[PW6IU6OPHHIKO6NP]LPHPN6GH

G6ZGUHPW6WGHP6HTGK6HTJMOTH6PGWLIPWS6HTP6+JNP6HGbPU6IKHJ6QJOKI^GKQP6HTP6KPPN6HJ6]WJRJHP6MUP6JZ6TGLJK6GLHPWKGHIcPU6GU

ZIWP6PdHIKOMIUTIKO6RPNIG\

/TP6ZIWUH6cPWUIJK6JZ6HTIU6,GWH6YGU6ZJWRMLGHPN6IK6)A-F6GKN6YGU6WPcIUPN6IK6)A>(\6*M_UPaMPKHL[6HTP6ZIWUH6WPcIUIJK6JZ

HTIU6,GWH6YGU6RJNIZIPN6IK6)AA-6HTWJMOT69RPKNRPKH62J\6(6HJ6)A>(6cPWUIJK6JZ6HTP6+JNP\6/TIU6RJNIZIPN6cPWUIJK6JZ

HTIU6,GWH6IKQLMNPN6ZPY6HG_LPU6ZJW6HTP6ZIWP6WPUIUHGKQP6WGHIKOU6JZ6cGWIJMU6_MILNIKO6QJR]JKPKHUS6UMQT6GU6YGLLUS6QJLMRKUS

_PGRU6GKN6ZLJJWU\6/TP6WPaMIWPRPKHU6ZJW6YPH6WIUPWS6NJYK`QJRPWS6GMHJRGHIQ6U]WIKbLPW6IKUHGLLGHIJKS6TIOT6cPLJQIH[

V)F`):6RfUX6YGHPW6U]WG[6JW6ZJGR6OPKPWGHIKO6U[UHPRS6PHQS6ZJW6_MILNIKOU6YPWP6RJNIZIPN\69KKPd6OIcIKO6OMINPLIKPU6ZJW

UPLPQHIJK6JZ6ZIWP6NPHPQHJWU6TGN6_PPK6NPLPHPN6GKN6WPLPcGKH61KNIGK6*HGKNGWNU6JK6ZIWP6GLGWR6U[UHPR6GKN6URJbP6NPHPQHJWU

TGN6_PPK6WPZPWWPN\69LUJS6GK6GKKPd6ZJW6NPHPWRIKGHIJK6JZ6ZIWP6LJGNU6GKN6ZLMP6LJGN6NPKUIH[6ZJW6GWWIcIKO6GH6HTP6QLGUUIZIQGHIJK

JZ6JQQM]GKQ[6TG^GWN6GKN6QGLJWIZIQ6cGLMPU6JZ6UJRP6QJRRJK6RGHPWIGLU6YPWP6IKQLMNPN\69KKPd6ZJW6_WJGN6QLGUUIZIQGHIJK

JZ6IKNMUHWIGL6GKN6KJK`IKNMUHWIGL6JQQM]GKQIPU6IKHJ6LJYS6RJNPWGHP6GKN6TIOT6TG^GWN6TGN6GLUJ6_PPK6IKQLMNPN\

/TP6+JNP6YGU6HTPK6WPcIUPN6IK6.FF:\61K6HTIU6WPcIUIJKS6HTP6UIOKIZIQGKH6RJNIZIQGHIJKU6IKQJW]JWGHPN6YPWPg6/TP6HPdH6YGU

NIcINPN6IKHJ6HTP6ZJLLJYIKO6_WJGN6QLGMUPUg6VGX6!"#$%&#$'$()"*(%+%+JcPWIKO6GU]PQHU6JZ6ZIWP6]WPcPKHIJK6]PWHGIKIKO6HJ

NPUIOK6GKN6QJKUHWMQHIJK6JZ6_MILNIKOU6JK6]GUUIcP6ZIWP6]WJHPQHIJK6RPGUMWPUS6GLUJ6NPUQWI_IKO6HTP6cGWIJMU6H[]PU6JZ

_MILNIKO6RGHPWIGLU6GKN6HTPIW6ZIWP6WGHIKOh6V_X6,"-$%./-$)0%+%+JcPWIKO6LIZP6UGZPH[6]WJcIUIJKU6IK6HTP6PcPKH6JZ6ZIWP6GKN

UIRILGW6PRPWOPKQIPUS6GLUJ6GNNWPUUIKO6QJKUHWMQHIJK6GKN6JQQM]GKQ[6ZPGHMWPU6HTGH6GWP6KPQPUUGW[6HJ6RIKIRIUP6NGKOPW

HJ6LIZP6ZWJR6ZIWPS6URJbPS6ZMRPU6JW6]GKIQh6VQX6!"#$%&#*)$1)"*(%+%+JcPWIKO6HTP6UIOKIZIQGKH6G]]MWHPKGKQPU6GKN6HTPIW

WPLGHPN6QJR]JKPKHU6GKN6OMINPLIKPU6ZJW6UPLPQHIKO6 HTP6QJWWPQH6 H[]P6JZ6PaMI]RPKH6GKN6 IKUHGLLGHIJK6RPGKH6 ZJW6 ZIWP

]WJHPQHIJK6JZ6HTP6_MILNIKOS6NP]PKNIKO6M]JK6HTP6QLGUUIZIQGHIJK6GKN6H[]P6JZ6HTP6_MILNIKO\69LUJS6HTP6QLGUUIZIQGHIJK6JZ

_MILNIKO6_GUPN6JK6JQQM]GKQ[6YGU6PLG_JWGHPNS6YTPWPIKS6UHGWWPN6TJHPLU6YPWP6QJcPWPN6GU6G6KPY6*M_NIcIUIJK69`;

MKNPW66JQQM]GKQ[64WJM]696#PUINPKHIGLh6TPWIHGOP6UHWMQHMWPU6GKN6GWQTGPJLJOIQGL6RJKMRPKHU6YPWP6QJcPWPN6MKNPW

*M_NIcIUIJK6&`(6JQQM]GKQ[64WJM]6&69UUPR_L[6_MILNIKOUh6RIdPN6GUUPR_L[6JQQM]GKQIPU6YPWP6QJcPWPN6GU6G6KPY

*M_NIcIUIJK6&`;h6MKNPWOWJMKN6PLPcGHPN6WGILYG[U6YPWP6QJcPWPN6GU6G6KPY6*M_NIcIUIJK6&`-6MKNPW6JQQM]GKQ[64WJM]

&69UUPR_L[6_MILNIKOUh6GKN6/76UHGHIJKU6YPWP6QJcPWPN6MKNPW6*M_NIcIUIJK6$`:6JZ6JQQM]GKQ[64WJM]6$6@MUIKPUU

_MILNIKOU\6!MWHTPWS6ZJW6HTP6PdHPWKGL6UHGIWU6ZJW6PdIH6WPaMIWPRPKHUS6HTP6YINHT6GKN6HWPGNU6YPWP6IKQWPGUPN6HJ6)6.:F6RR

GKN6.:F6RRS6WPU]PQHIcPL[h6MKNPW6HTP6WPaMIWPRPKHU6ZJW6IKUHIHMHIJKGL6_MILNIKOU6HTP6QLPGW6YINHT6JZ6GLL6WPaMIWPN6PdIHU

YTIQT6UPWcP6GU6POWPUU6ZWJR6TJU]IHGL6JW6IKZIWRGW[6UPQHIJK6YGU6IKQWPGUPN6ZWJR6)\:6R6HJ6.6R\69LUJS6]WJcIUIJK6JZ

]GHIPKH`LIZH6YGU6IKQLMNPNh6GKN6NMP6QJOKI^GKQP6JZ6TGLJK6]TGUP6JMH6]WJOWGRRP6YGU6HGbPKS6YTILP6U]PQIZ[IKO6]WJcIUIJKU

IK6HTIU6,GWH6YIHT6WPU]PQH6HJ6ZIWP6]WJHPQHIJK6MUIKO6ZIWP6PdHIKOMIUTPWUfU[UHPRU\

@GUPN6JK6cGWIJMU6QJRRPKHU6WPQPIcPN6ZWJR6HIRP`HJ`HIRPS6GK69RPKNRPKH62J\6.6WPLGHIKO6HJ6,GWH686JZ6 HTP6.FF:

cPWUIJK6JZ6HTP6+JNPS6YGU6IUUMPN\

1K6HTIU6QMWWPKH6WPcIUIJKS6HTP6ZJLLJYIKO6UIOKIZIQGKH6QTGKOPU6TGcP6_PPK6RGNPg

2$($#/3g

)X /TP6UQJ]P6JZ6G]]LIQGHIJK6JZ6]WJcIUIJKU6JZ6HTIU6,GWH6JZ6HTP6+JNP6ZJW6NIZZPWPKH6JQQM]GKQIPU6TGU6_PPK6QLGWIZIPN\

.X &PZIKIHIJKU6JZ6cGWIJMU6KPY6HPWRU6TGcP6_PPK6IKQLMNPN6GKN6NPZIKIHIJKU6JZ6UJRP6JZ6HTP6PdIUHIKO6HPWRU6TGcP

_PPK6M]NGHPN6_GUPN6JK6LGHPUH6NPcPLJ]RPKHU6GKN6MUP\

!"#$%4#$'$()"*(g

(X @GUPN6JK6HTP6Pd]PWIPKQP6IK6HTP6MUP6JZ6HTP6]WJcIUIJKU6JZ6HTP6+JNP6IK6WPLGHIJK6HJ6cGWIJMU6JQQM]GKQIPU6GKN
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UM_NIcIUIJK6QLGUUIZIQGHIJK6MKNPW6cGWIJMU6_MILNIKO6JQQM]GKQ[6 H[]PUS6 HTP6 UGRP6TGU6_PPK6 WPcIPYPN6GKN

M]NGHPN\69LUJS6RIdPN6JQQM]GKQ[6GKN6RIKJW6JQQM]GKQ[6TGcP6_PPK6ZMWHTPW6QLGWIZIPN\

8X /G_LP6)6JK6ZIWP6WPUIUHGKQP6WGHIKOU6JZ6UHWMQHMWGL6GKN6KJK`UHWMQHMWGL6PLPRPKHU6TGU6_PPK6M]NGHPN\

:X /TP6]WJcIUIJKU6WPLGHIKO6HJ6ZIWP6UP]GWGHIKO6YGLLUS6ZIWP6UP]GWGHIKO6ZLJJWU6GKN6ZIWP6]GWHIHIJKU6TGcP6_PPK6NPHGILPN\

;X ,WJcIUIJKU6JZ6ZIWP6UGZPH[6WPaMIWPRPKHU6JZ6UPWcIQPU6UTGZHU6TGcP6_PPK6WGHIJKGLI^PN6GKN6M]NGHPN\

-X 96UP]GWGHP6QJR]WPTPKUIcP6QLGMUP6JK6PLPQHWIQGL6]JYPW6UM]]L[6NIUHWI_MHIJK6ZJW6ZIWP6GKN6LIZP6UGZPH[6U[UHPRU
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WJMHP6IU6ILLMRIKGHPN6GH6GLL6RGHPWIGL6HIRPUS6ZJW6PdGR]LPS

GH6GLL6 HIRPU6YTPK6]PWUJKU6GWP6JK6 HTP6]WPRIUPUS6JW6GH

HIRPU6HTP6RGIK6LIOTHIKO6IU6KJH6GcGILG_LPS6PIHTPW6ZJW6HTP

YTJLP6_MILNIKO6JW6ZJW6HTP6RPGKU6JZ6POWPUU\

!;19(.BCDEC?>FG('>P?(k63IZH6HTGH6QGK6_P6MUPNS6NMWIKO

GK6PRPWOPKQ[S6ZJW6UPLZ`PcGQMGHIJK\

!;12(.W>?(k6/TGH6MKJ_UHWMQHPN6QJR]JKPKH6JZ6RPGKU

JZ6POWPUU6YTIQT6IU6_PHYPPK6HTP6PdIH6GQQPUU6GKN6HTP6PdIH

NIUQTGWOP6 JW6 ]M_LIQ6 YG[\6 $dIH6 QJR]JKPKHU6 IKQLMNP

PdHPWIJW6PdIH6NJJWU6GH6HTP6LPcPL6JZ6PdIH6NIUQTGWOPS6IKHPWIJW

PdIH6UHGIWYG[US6PdIH6]GUUGOPYG[US6PdHPWIJW6PdIH6UHGIWYG[U

GKN6PdHPWIJW6PdIH6WGR]U6V.$$6!IO\6)X\

!14\6)6+"0,"2$2/*6"!60$92*6"!6$4#$**
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!;1:(.W>?(#DD@==(k6/TGH6]JWHIJK6JZ6G6RPGKU6JZ6POWPUU

HTGH6LPGNU6HJ6GK6PdIH6VZJW6PdGR]LPS6NJJWYG[US6UHGIWQGUP

LJ__[S6WGR]US67$#/(6/S6QJWWINJW6JW6]GUUGOPYG[6LPGNIKO

HJ6GK6PdIHX6V.$$6!IO\6)X\

!;1Q(.W>?(#DD@==(-FHH>AFH(k696QJWWINJW6IK6PdIH6GQQPUU

YTIQT6RG[6KJH6KPQPUUGWIL[6TGcP6HTP6WPaMIWPRPKH6JZ6PdIHU

_PIKO6RPH\

!;1S(.W>?(+>=DJCHM@(k6/TP6QJR]JKPKH6JZ6G6RPGKU6JZ

POWPUU6_PHYPPK6HTP6HPWRIKGHIJK6JZ6GK6PdIH6GKN6G6]M_LIQ

YG[6V.$$6!IO\6)X\

!;!0(/>H@()CHH>@H(XFH(/>H@(4@=>=?>GM()CHH>@HY(k69

ZIWP6 _GWWIPW6 IU6 G6 cPWHIQGLL[6 JW6 TJWI^JKHGLL[6 GLIOKPN

RPR_PW6UMQT6GU6G6YGLL6JW6G6ZIWP6QMWHGIKS6JW6G6ZLJJW\6/TPUP

RG[6_P6YIHT6NIUQJKHIKMIHIPU6QWPGHPN6_[6J]PKIKOU6YIHT6G

U]PQIZIPN6ZIWP6WPUIUHGKQP6WGHIKOS6YTPWP6UMQT6RPR_PWU

GWP6 NPUIOKPN6 GKN6 QJKUHWMQHPN6 YIHT6 G6 U]PQIZIPN6 ZIWP

WPUIUHGKQP6 WGHIKO6 HJ6 LIRIH6 HTP6 U]WPGN6JZ6 ZIWP6 HTGH6 GLUJ

WPUHWIQHU6HTP6RJcPRPKH6JZ6URJbP\

!;!1(/>H@(-FIVCH?I@G?6k696U]GQP6YIHTIK6G6_MILNIKO

HTGH6IU6PKQLJUPN6_[6ZIWP6_GWWIPW6JW6ZIWP6WPUIUHGKH6YGLLU6JK

GLL6UINPUS6IKQLMNIKO6HTP6HJ]6GKN6_JHHJR\

!;!!( />H@( +FFH( CGA( />H@( +FFH( #==@IRKL(k6 9K[

QJR_IKGHIJK6JZ6ZIWP6NJJWS6ZWGRPS6TGWNYGWP6GKN6JHTPW

GQQPUUJWIPU6HTGH6HJOPHTPW6]WJcINP6G6U]PQIZIQ6ZIWP6WPUIUHGKH

WGHIKO6HJ6HTP6J]PKIKO6IK6HPWRU6JZ6IHU6UHG_ILIH[S6IKHPOWIH[

GKN6IKUMLGHIJK6]WJ]PWHIPUS6YTPK6IKUHGLLPN6IK6HTP6J]PKIKOU

IK6ZIWP6UP]GWGHIJK6YGLLU\6!IWP6NJJW6IU6G6QJR]JKPKH6JZ

ZIWP6NJJW6GUUPR_L[\

2"/$*

16%TPWPcPW6WPZPWPKQP6TGU6_PPK6RGNP6HJ6ZIWP6NJJW6JW6ZIWP6QTPQb

NJJW6 IK6 HTIU6 ,GWHS6 HTP6 UGRP6 UTGLL6 _P6 QJKUHWMPN6 GU6 ZIWP6 NJJW

GUUPR_L[\

!6!IWP6NJJWU6 IK6PdIHU6UTGLL6TGcP6ZIWP6WGHIKO6GU6WPaMIWPN6 IK6 HTIU

,GWH6HJ6RPPH6HTP6WPaMIWPRPKH6JZ6IKHPOWIH[6GKN6UHG_ILIH[h6GKN6HTP

IKUMLGHIJK6QWIHPWIG6UTGLL6_P6.F6RIK\n

86!IWP6NJJWU6IK6PdIHU6UTGLL6_P6]WJcINPN6YIHT6IKHMRPUQPKH6UPGL\

56!IWP6NJJWU6IK6PdIHU6UTGLL6KJH6_P6GLLJYPN6HJ6_P6JK6TJLN6J]PK

]JUIHIJK6GKN6bP]H6QLJUPN6GKN6HJ6QLJUP6_[6iNJJW6QLJUMWP6k6U]WIKO

RPQTGKIURj\

9(!IWP6QMWHGIKU6UTGLL6KJH6_P6GLLJYPN6GU6ZIWP6PdIHU\61Z6UJ6]WJcINPN

ZJW6QJR]GWHRPKHGHIJKS6IKNP]PKNPKH6ZIWP6NJJW6UTGLL6_P6]WJcINPN

RPPHIKO6HTP6WPaMIWPRPKH6ZJW6ZIWP6NJJW6IK6PdIHU6GU6G_JcP6VJZ6HTP

YINHT6 GU6 WPaMIWPNX6 YIHTIK6 HTP6 ]WPUQWI_PN6 HWGcPL6 NIUHGKQP

WPaMIWPRPKH\

!;!8(/>H@(.W>?(k696YG[6JMH6LPGNIKO6ZWJR6PdIH6GQQPUU
YIHT6JW6YIHTJMH6]GKIQ6_GW6]WJcINPN6JK6HTP6NJJW\

!;!5(/>H@P>MJ?>GM(6JCP?(X/>H@($FT@HY(Z(9K6PKQLJUPN
UTGZH6TGcIKO6]WJHPQHPN6GWPG6JZ6).F6RIK6ZIWP6WPUIUHGKQP
WGHIKO6 QJR]WIUIKO6 ]WJHPQHPN6 LJ__[S6 UHGIWQGUP6 GKN
ZIWPRGKjU6LIZHS6QJKKPQHPN6NIWPQHL[6HJ6PdIH6NIUQTGWOP6JW
HTWJMOT6PdIH6]GUUGOPYG[6YIHT6).F6RIK6 ZIWP6 WPUIUHGKH
YGLL6 GH6 HTP6 LPcPL6 JZ6 PdIH6 NIUQTGWOP6 HJ6 PdIH6 NIUQTGWOP\
/TPUP6UTGLL6GLUJ6UPWcP6HTP6]MW]JUP6JZ6PdIH6WPaMIWPRPKHf
UHWGHPO[6ZJW6HTP6JQQM]GKHU\6/TP6WPU]PQHIcP6ZLJJWU6UTGLL
_P6G]]WJGQTG_LP6ZWJR6ZIWP`ZIOTHIKO6UTGZH6PKG_LIKO6HTP
ZIWP6ZIOTHPWU6HJ6GQQPUU6HTP6ZLJJW6GKN6GLUJ6PKG_LIKO6HTP
ZIWP6ZIOTHPWU6HJ6GUUIUH6IK6PcGQMGHIJK6HTWJMOT6ZIWPRGKjU
LIZH\6 /TP6 ZIWPZIOTHIKO6 UTGZH6 UTGLL6 _P6 PaMI]]PN6 YIHT
).F6 RIK6 ZIWP6 NJJWU\6 /TP6 ZIWPZIOTHIKO6 UTGZH6 UTGLL6 _P
PaMI]]PN6YIHT6ZIWPRPK6HGLb6_GQbS6YPH6WIUPW6GKN6LGKNIKO
cGLcP6IK6IHU6LJ__[S6HJ6ZIOTH6ZIWP6_[6ZIWP6ZIOTHPWU6VU$$6!IO\6.
ZJW6G6H[]IQGL6ZIWPZIOTHIKO6UTGZHX\

!"#$%&'('%()*(+"#,,*-(#.(+*/(+/%0*1'()#.2.(3**'2,4(#""('5*(/*6&2/*-(-*'#2".7

2"/$*

16%TPWP6UMQT6LJ__IPU6GKN6UHGIWQGUP6IK6HTP6ZIWPZIOTHIKO6UTGZH6GWP6KGHMWGLL[6cPKHILGHPNfQWJUU`cPKHILGHPNS6HTP6UTGZH6RG[6KJH6_P6PKQLJUPN6GKN

ZIWP6NJJW6KPPN6KJH6_P6]WJcINPN\

!6!JW6GLL6PKQLJUPN6ZIWPZIOTHIKO6UTGZHS6HTP6UTGZHjU6LJ__[6UTJMLN6TGcP6ZLJJW6]LGK6NML[6NIU]LG[PN6ZJW6HTP6IKZJWRGHIJK6JZ6ZIWP6ZIOTHPWU\

!14\6.6/5,1+936!1#$6!14B/1246*B9!/
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!;!9( />H@( 'FCA( k6 +GLJWIZIQ6 PKPWO[S6 JZ6 HTP6 YTJLP

QJKHPKHU6QJKHGIKPN6IK6G6U]GQPS6IKQLMNIKO6HTP6ZGQIKOU6JZ

HTP6YGLLUS6]GWHIHIJKUS6ZLJJWU6GKN6QPILIKOU\

!;!2(/>H@('FCA(+@G=>?L(k6!IWP6LJGN6NIcINPN6_[6ZLJJW

GWPG\

!;!:(/>H@ICG[=('>P?(k696LIZH6JW6G6OWJM]6JZ6LIZHU6IKcGWIG_L[

GUUJQIGHPN6YIHT6GLL6 HTP6ZPGHMWPU6GKN6WPaMIWPRPKHU6JZ6G

ZIWP`ZIOTHIKO6UTGZH\6*MQT6LIZHVUX6GWP6IKUHGLLPN6HJ6PKG_LP6ZIWP

UPWcIQPU6]PWUJKKPL6HJ6WPGQT6NIZZPWPKH6ZLJJWU6YIHT6RIKIRMR

NPLG[S6GKN6UTGLL6RPPH6HTP6GNNIHIJKGL6ZPGHMWPU6GU6WPaMIWPN

IK6GQQJWNGKQP6YIHT6 HTIU6,GWH\6/TIU6 LIZH6 GLUJ6 UPWcPU6 HTP

]MW]JUP6JZ6RPPHIKO6HTP6WPaMIWPRPKH6JZ6PcGQMGHIJK6LIZH

ZJW6GUUIUHPN6PcGQMGHIJK\

!;!Q(/>H@(4@=>=?CGD@(k6!IWP6WPUIUHGKQP6IU6G6]WJ]PWH[

JZ6 GK6 PLPRPKH6 JZ6 _MILNIKO6 QJKUHWMQHIJK6 GKN6 IU6 HTP

RPGUMWP6JZ6IHU6G_ILIH[6HJ6UGHIUZ[6ZJW6G6UHGHPN6]PWIJNS6UJRP

JW6GLL6JZ6HTP6ZJLLJYIKO6QWIHPWIGg

GX ,*/6%;$/#"(>%1/&/1")0%V5)/;"3")0X6V?X6k6/TP

G_ILIH[6JZ6G6LJGN6_PGWIKO6PLPRPKH6HJ6YIHTUHGKN

ZIWP6 Pd]JUMWP6YIHTJMH6 GK[6 LJUU6JZ6 UHWMQHMWGL

UHG_ILIH[\

_X @()$>#")0%VAX6k6#PUIUHGKQP6HJ6]PKPHWGHIJK6JZ

ZLGRP6GKN6TJH6OGUPU\

QX @(.<3/)"*(% V@X6 k6 #PUIUHGKQP6 HJ6 HPR]PWGHMWP

WIUP6JK6HTP6MKPd]JUPN6ZGQP6M]6HJ6G6RGdIRMR

JZ6 )>Fo+6 GH6 GK[6 UIKOLP6 ]JIKH6 GKN6 GcPWGOP

HPR]PWGHMWP6JZ6)8Fo+\

!;!S( />H@( 4@=>=?CGD@( 4C?>GM( k6 /TP6 HIRP6 HTGH6 G

RGHPWIGL6JW6QJKUHWMQHIJK6YILL6YIHTUHGKN6HTP6UHGKNGWN6ZIWP

Pd]JUMWP6GU6NPHPWRIKPN6_[6ZIWP6HPUH6NJKP6IK6GQQJWNGKQP

YIHT6 HTP6 UHGKNGWN6RPHTJNU6JZ6 ZIWP6 HPUHU6JZ6RGHPWIGLUf

UHWMQHMWPU6GU6]PW6HTP6GQQP]HPN6UHGKNGWN6l8V.Xm\

2"/$*

1( /TP6 WPaMIWPRPKH6 JZ6 WGHIKO6 JZ6 cGWIJMU6 _MILNIKO6 PLPRPKHU6 GU

OIcPK6 IK6 HTIU6 ,GWH6 UTGLL6 _P6 G]]LIQG_LP6 IK6 GQQJWNGKQP6 YIHT6 HTP

]WJcIUIJKU6OIcPK6IK6HTP6GQQP]HPN6UHGKNGWN6l8V.Xm\

!(/TP6ZIWP6WPUIUHGKQP6WGHIKO6UTGLL6_P6U]PQIZIPN6IK6HPWRU6JZ6RIKMHPU\

8( !IWP6 WPUIUHGKQP6 WGHIKO6 ZJW6 KJK`UHWMQHMWGL6 RGHPWIGLfGUUPR_L[

UTGLL6_PGW6G6LG_PL6JZ6QJR]LIGKQP6HJ6UMQT6WGHIKO6GU6]PW6HTP6G]]WJcGL

JZ6 QJR]PHPKH6 GMHTJWIH[6 _GUPN6 JK6 HPUHIKO6 GKN6 PcGLMGHIJK\6 /TP

LG_PL6UTGLL6_P6]PWRGKPKHL[6GZZIdPN6HJ6HTP6RGHPWIGLfGUUPR_L[6GKN

RG[6QGWW[6JHTPW6WPLPcGKH6NPHGILU6UMQT6GU6KGRP6GKN6H[]P6JZ6HTP

]WJNMQHS6GKN6RGKMZGQHMWPWjU6NPHGILU\

!;80(/>H@(4@=>=?CG?(\CKK(k6!IWP6WPUIUHGKQP6WGHPN6YGLLS

TGcIKO6J]PKIKOVUX6YIHT6U]PQIZIPN6ZIWP6WPUIUHGKH6WGHIKOS

YTIQT6 WPUHWIQHU6 HTP6 U]WPGN6JZ6 ZIWP6 ZWJR6JKP6]GWH6JZ6G

_MILNIKO6HJ6GKJHTPW6]GWH6JZ6HTP6UGRP6_MILNIKO\

!;81( />H@( 6@VCHC?>FG( k6 /TP6 NIUHGKQP6 IK6 RPHWPS

RPGUMWPN6 ZWJR6 HTP6 PdHPWKGL6 YGLL6 JZ6 HTP6 _MILNIKO

QJKQPWKPN6HJ6HTP6PdHPWKGL6YGLL6JZ6GK[6JHTPW6_MILNIKO6JK

HTP6UIHPS6JW6ZWJR6JHTPW6UIHPS6JW6ZWJR6HTP6J]]JUIHP6UINP6JZ

UHWPPH6 JW6 JHTPW6 ]M_LIQ6 U]GQP6 ZJW6 HTP6 ]MW]JUP6 JZ

]WPcPKHIKO6HTP6U]WPGN6JZ6ZIWP\

!;8!( />H@( 6?FV( k6 96 ZIWP6 WPUIUHGKH6 RGHPWIGLS6 JW

QJKUHWMQHIJKS6TGcIKO6G6ZIWP6WPUIUHGKQP6WGHIKO6JZ6KJH6LPUU

HTGK6HTP6ZIWP6UP]GWGHIKO6PLPRPKHUS6IKUHGLLPN6IK6QJKQPGLPN

U]GQPU6JW6_PHYPPK6UHWMQHMWGL6PLPRPKHU6JZ6G6_MILNIKO6HJ

]WPcPKH6 HTP6 U]WPGNf]WJ]GOGHIJK6 JZ6 ZIWP6 GKN6 URJbP

HTWJMOT6YGLLUS6QPILIKOU6GKN6HTP6LIbP6GU6]PW6HTP6LGIN6NJYK

QWIHPWIG\

2"/$*

16!IWP6UHJ]6GUUPR_L[6ZJW6HTWJMOT6]PKPHWGHIJKU6IU6G6QJR_IKGHIJK

JZ6ZIWPUHJ]6QJR]GHI_LP6ZJW6MUP6YIHT6 HTP6]PKPHWGKHS6]PKPHWGHIJK

IHPRU6 UMQT6 GU6 QG_LPUS6 QG_LP6 HWG[S6 QJKNMIHUS6 NMQHUS6 ]I]PUS6 PHQS

GKN6 HTPIW6 RPGKU6 JZ6 UM]]JWH6 HTWJMOT6 HTP6 YGLL6 JW6 J]PKIKO6 HTGH

HJOPHTPW6WPUHJWPU6HTP6ZIWP6WPUIUHGKQP6WGHIKO6JZ6HTP6ZIWP6UP]GWGHIKO

PLPRPKHU6IK6HPWRU6JZ6IHU6IKHPOWIH[6GKNfJW6IKUMLGHIJK6]WJ]PWHIPU\

!6!IWP6UHJ]6GUUPR_L[6ZJW6eJIKHU6IU6HTP6JKP6YTPWP6ZIWP6UHJ]6YIHT

RJcPRPKH6QG]G_ILIH[6IU6MUPN6HJ6UPGL6HTP6LIKPGW6eJIKHU6_PHYPPK

GNeGQPKH6ZIWP6UP]GWGHIKO6PLPRPKHUS6HJ6RGIKHGIK6HTP6ZIWP6WPUIUHGKQP

JZ6HTP6UP]GWGHIKO6PLPRPKHUS6YTIQT6UTJMLN6_P6IKUHGLLPN6YIHTIK6IHU

HPUHPN6 NPUIOK6 LIRIHU6 YIHT6 WPOGWN6 HJ6 UI^P6 JZ6 HTP6 eJIKHS6 H[]P6 JZ

GUUPR_L[S6 GKN6 GKHIQI]GHPN6 QJR]WPUUIJK6 GKN6 PdHPKUIJK6 JZ6 HTP

eJIKH\

!;88(/>H@(6EVVH@==>FG(6L=?@I=

GX 2/.% ;/.$6% .0.)$9.6 k6 *[UHPRU6 HTGH6 MUP

OGUPJMU6GOPKHU6GU6ZIWP6UM]]WPUUIJK6RPNIGS6UMQT

GUS6GLL6GOPKHU6GLHPWKGHP6HJ6BGLJK6OGUPUS6LIUHPN

GKN6 G]]WJcPN6 ZJW6 MUP6 _[6 WPLPcGKH6 1KNIGK

*HGKNGWNUh6JHTPW6RPHTJNUfH[]PU6JZ6OGU6_GUPN

U[UHPRU6YTPWP6HTPIW6]WJHPQHIJK6IU6PaMGL6HJ6JW

_PHHPW6 HTGK6YTGH6 IU6 UMOOPUHPN6G_JcP6 ZJW6 HTP

H[]P6JZ6G]]LIQGHIJK6UM_ePQH6HJ6HTP6GQQP]HGKQP

JZ69MHTJWIHIPU6QJKQPWKPN6RG[6GLUJ6ZGLL6MKNPW

UMQT6U[UHPRU\

_X B/)$#% ;/.$6% .0.)$9.6 k6 *[UHPRU6 HTGH6 MUP

RGIKL[6YGHPW6GU6ZIWPZIOTHIKO6RPNIG6UMQT6GU

T[NWGKH6 U[UHPRS6 U]WIKbLPW6 U[UHPRS6 YGHPW

U]WG[6U[UHPRS6ZJGR6U[UHPR6GKN6YGHPW6RIUH

U[UHPR\

!;85(/>H@(\CKK(FH(/>H@(6@VCHC?>GM(\CKK(k696ZIWP

WPUIUHGKQP6WGHPN6YGLL6TGcIKO6ZIWP6]WJHPQHPN6J]PKIKOUS

YTIQT6 WPUHWIQHU6 HTP6 U]WPGN6 JZ6 ZIWP6 GKN6 PdHPKNU

QJKHIKMJMUL[6 ZWJR6 HTP6 ZJMKNGHIJK6 HJ6 HTP6 WJJZ6 VGKN

HTWJMOT6HTP6WJJZ6GH6LPGUH6)R6G_JcP6HTP6WJJZ6IK6QGUP

JZ6 QJR_MUHI_LP6 WJJZXS6 YIHT6 UMZZIQIPKH6 UHWMQHMWGL

UHG_ILIH[6MKNPW6ZIWP6QJKNIHIJKU6 HJ6GLLJY6QJLLG]UP6JZ

QJKUHWMQHIJK6 JK6 JKP6 UINP6 JW6 PIHTPW6 UINP6 YIHTJMH

QJLLG]UP6JZ6HTP6YGLL\

!;89(/KFFH(#H@C(X,HF==Y(k6/TP6GWPG6JZ6HTP6ZLJJW6YIHTIK

HTP6IKUINP6]PWIRPHPW6JZ6HTP6JMHUINP6YGLLU6JZ6HTP6ZLJJW6JZ

HTP6_MILNIKO6MKNPW6QJKUINPWGHIJK6YIHT6KJ6NPNMQHIJKU

ZJW6QJWWINJWU6GKN6]GUUGOP`YG[US6UHGIWUS6QLJUPHUS6HTIQbKPUU

JZ6IKHPWIJW6YGLLUS6QJLMRKUS6LIZHU6GKN6_MILNIKO6UTGZHU6JW

JHTPW6ZPGHMWPU\

!;82(/KFFH(#H@C(4C?>F(X/#4Y(k6/TP6aMJHIPKH6J_HGIKPN

_[6NIcINIKO6HTP6HJHGL6QJcPWPN6GWPG6V]LIKHT6GWPGX6JK6GLL
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ZLJJWU6_[6HTP6GWPG6JZ6HTP6]LJHg

!"#$%6&"'()(*6$)($6"+6$%%6+%""),
-./ p

0%"#6$)($

!;8:(/>H@(.W>?(OCHATCH@(k696NJJW`LGHQTIKO6GUUPR_L[

IKQJW]JWGHIKO6GK6GQHMGHIKO6RPR_PW6JW6]GKIQ6_GW6 HTGH

WPLPGUPU6HTP6LGHQT6_JLH6M]JK6HTP6G]]LIQGHIJK6JZ6G6ZJWQP

IK6HTP6NIWPQHIJK6JZ6POWPUU6HWGcPLS6]WJcINPN6JK6PdIHU\

!;8Q(O>MJ(4>=@()E>KA>GM(k696_MILNIKO6):6R6JW6G_JcP

IK6TPIOTH6VIWWPU]PQHIcP6JZ6IHU6JQQM]GKQ[X\

!;8S(OFH>]FG?CK(.W>?(k696NPZPKN6IK6]LGQP6JW6G6UHGOIKO

GWWGKOPRPKHS6 ]WJcINIKO6 UGZPH[6 ZWJR6 ZIWP6 GKN6 URJbP

JWIOIKGHIKO6 ZWJR6 HTP6 GWPG6 JZ6 IKQINPKQPS6 _[6 GLLJYIKO

GLHPWKGHIcP6POWPUU6 ZWJR6G6QJR]GWHRPKH6 HJ6GK6GWPG6JZ

WPZMOP6JW6GKJHTPW6QJR]GWHRPKH6GH6JW6KPGW6HTP6UGRP6LPcPL\

/TIU6GLUJ6IKQLMNPU6UMQT6POWPUU6ZWJR6G6QJR]GWHRPKH6HJ

GK6GNeJIKIKO6_MILNIKO\696TJWI^JKHGL6PdIH6UTGLL6_P6HTWJMOT

G6ZIWP6NJJW6JZ6).F6RIK6WGHIKO6IK6G6ZIWP6WPUIUHGKH6YGLL\

BJWI^JKHGL6PdIH6WPaMIWP6UP]GWGHIJK6YIHT6HTP6WPZMOP6GWPG

JW6GNeJIKIKO6QJR]GWHRPKH6HTWJMOT6).F6RIK6ZIWP6_GWWIPW\

/TP6 GNeJIKIKO6 QJR]GWHRPKH6 JZ6 HTP6 TJWI^JKHGL6 PdIH

UTJMLN6GLLJY6MKLJQbPN6GKN6PGUP6JZ6POWPUU6GKN6PdIHU6ZJW

HTP6JQQM]GKHU6MUIKO6NPZPKN6IK6]LGQP6UHWGHPO[\

!;50('>P?('FRRL(k696U]GQP6ZWJR6YTIQT6]PJ]LP6NIWPQHL[

PKHPW6G6LIZH6QGWVUX6GKN6IKHJ6YTIQT6]PJ]LP6NIWPQHL[6PKHPW

M]JK6PdIHIKO6G6LIZH6QGWVUX\

!;51(<@CG=(FP(.MH@==(k696QJKHIKMJMU6YG[6JZ6HWGcPL

ZWJR6GK[6]JIKH6 IK6G6_MILNIKO6JW6UHWMQHMWP6HJ6G6]M_LIQ

YG[S6QJKUIUHIKO6JZ6HTWPP6UP]GWGHP6GKN6NIUHIKQH6]GWHUS6HTGH

IUS6PdIH6GQQPUUS6PdIH6GKN6PdIH6NIUQTGWOP\

!;5!(<@CG=(FP(.=DCV@(k696YG[6JMH6JZ6G6_MILNIKO6JW

UHWMQHMWP6HTGH6NJPU6KJH6QJKZJWR6HJ6HTP6UHWIQH6NPZIKIHIJK

JZ6iRPGKU6JZ6POWPUUj6_MH6NJPU6]WJcINP6GK6GLHPWKGHP6YG[

JMH\

!;58(<@?HF(6?C?>FG

!;58;1%:*(1*<#.$%k61KHPWRPNIGHP6LPcPLVUX6JW6GWPGVUX

QJKKPQHIKO6G6UHGHIJK6]LGHZJWRVUX6HJ6G6]M_LIQ6YG[6HTWJMOT

UHGIWUS6PUQGLGHJWU6JW6QJWWINJWU\

!;58;!(:#<.8%C#/"(%,*/6(Z(/TP6KMR_PW6JZ6]GUUPKOPWU

IKUINP6G6 HWGIK6YTPK6 IH6 IU6 ZILLPN6 HJ6RGdIRMR6QG]GQIH[

]PWRIUUI_LP6_[6WJLLIKO6UHJQb6NPUIOK\

!;58;8( A()#/"("(>% ,*/6(q/TP6 KMR_PW6 JZ6 ]GUUPKOPWU

_JGWNIKO6G6HWGIK6GH6G6]LGHZJWR\

!;58;5%D$/6E/0(k(/TP6IKHPWcGL6JZ6HIRP6_PHYPPK6HTP

GWWIcGLU6JZ6QJKUPQMHIcP6HWGIKU6GH6G6]LGHZJWR6IK6G6UHGHIJK\

!;58;9%F/..%?/&"6%C#/(.") k69K[6UHGHIJK6_MILNIKO6JW

]GWH6HTPWPJZS6]PWRGKPKH6JW6HPR]JWGW[S6HTWJMOT6YTIQT

]PJ]LP6HWGKUIH6ZJW6HTP6NMWGHIJK6JZ6HIRP6WPaMIWPN6HJ6PKHPW

HTP6_MILNIKO6GKN6_JGWN6HTP6HWGIK6HJ6NP]GWH6HTP6UHGHIJK

]LGHZJWR6JW6HJ6GLIOTH6ZWJR6HTP6HWGIK6GKN6NP]GWH6ZWJR6HTP

UHGHIJK6_MILNIKO\

!;58;2(G*(H)#/(.")%I11<&/(10(Z("QQM]GKQ[6KJH6MKNPW

HTP6QJKHWJL6JZ6HTP6U[UHPR6J]PWGHIKO6GMHTJWIH[\

!;58;:(4*"()%*-%5/-$)0%k6"KP6JZ6HTP6ZJLLJYIKOg6VGX 9K

PKQLJUPN6PdIH6HTGH6LPGNU6HJ6G6]M_LIQ6YG[6JW6UGZP6LJQGHIJK

JMHUINP6 HTP6 UHGHIJKS6 HWGIKYG[S6JW6cPTIQLPS6 V_X69K6GH`

OWGNP6]JIKH6_P[JKN6HTP6cPTIQLPS6PKQLJUIKO6UHGHIJKUS6JW

HWGIKYG[S6VQX696]JIKH6JK6J]PK6HWGQb6_P[JKN6HTP6J]PK

JW6PKQLJUPN6UHGHIJK6JW6PKQLJUPN6HWGIK`YG[S6GKN6VNX69K[

JHTPW6LJQGHIJK6G]]WJcPN6_[6HTP69MHTJWIHIPU6QJKQPWKPN\

!;58;Q(5)/)"*(%k696]LGQP6NPUIOKGHPN6ZJW6HTP6]MW]JUP

JZ6LJGNIKO6GKN6MKLJGNIKO6]GUUPKOPWUS6IKQLMNIKO6UPWcIQP

GWPG6 GKN6 GKQILLGW[6 U]GQPU6 GUUJQIGHPN6 YIHT6 HTP6 UGRP

UHWMQHMWP\

!;58;Q;1(:*9&*.")$%.)/)"*(6k696HWGKUIH6UHGHIJK6HTGH6IU

QJKUHWMQHPN6QJKHIOMJMU6YIHT6KJK`HWGKUIH6JQQM]GKQ[\

!;58;Q;!(A(13*.$6%.)/)"*(%k696UHGHIJK6JW6]JWHIJK6HTPWPJZ

HTGH6NJPU6KJH6RPPH6HTP6NPZIKIHIJK6JZ6GK6J]PK6UHGHIJK\

!;58;Q;8(I&$(%.)/)"*(%k696UHGHIJK6HTGH6IU6QJKUHWMQHPN

UMQT6 HTGH6 IH6 IU6 NIWPQHL[6 J]PK6 HJ6 HTP6 GHRJU]TPWPS6 GKN

URJbP6GKN6TPGH6GWP6GLLJYPN6HJ6NIU]PWUP6NIWPQHL[6IKHJ

UMWWJMKNIKO6J]PK6GHRJU]TPWP\

!;58;S( 5)/)"*(% 43/)-*#9% k6 /TP6 GWPG6 JZ6 G6 UHGHIJK

IRRPNIGHPL[6GNeGQPKH6HJ6G6OMINPYG[S6MUPN6]WIRGWIL[6ZJW

LJGNIKO6GKN6MKLJGNIKO6]GUUPKOPWU\

!;55( <>W@A( &DDEVCGDL( k6 96 RMLHI]LP6 JQQM]GKQ[

YTPWP6HTP6JQQM]GKQIPU6GWP6IKHPWRIKOLPN\

!;59(<EK?>VK@(&DDEVCGDL(k696_MILNIKO6JW6UHWMQHMWP

IK6YTIQT6HYJ6JW6RJWP6QLGUUPU6JZ6JQQM]GKQ[6PdIUH\

!;52( &DDEVCGDL( FH( *=@( ,HFEV( k6 /TP6 ]WIKQI]GL

JQQM]GKQ[6ZJW6YTIQT6G6_MILNIKO6JW6G6]GWH6JZ6G6_MILNIKO

IU6 MUPN6 JW6 IKHPKNPN6 HJ6 _P6 MUPNh6 ZJW6 HTP6 ]MW]JUP6 JZ

QLGUUIZIQGHIJK6JZ6G6_MILNIKO6GQQJWNIKO6HJ6HTP6JQQM]GKQ[S

GK6JQQM]GKQ[6UTGLL6_P6NPPRPN6 HJ6 IKQLMNP6UM_UINIGW[

JQQM]GKQIPU6YTIQT6GWP6QJKHIKOPKH6M]JK6IH\

!;5:(&DDEVCG?('FCA(k60GdIRMR6KMR_PW6JZ6]PWUJKU

HTGH6RIOTH6JQQM][6G6_MILNIKO6JW6]JWHIJK6HTPWPJZ6GH6GK[

JKP6HIRP\

!;5Q(3KCD@(FP(-FIVCHC?>B@(6CP@?L(k6,LGQPU6YIHTIK6G

_MILNIKO6 YTPWP6 ]PJ]LP6 QGK6 UHG[6 LIHHLP6 LJKOPW6 MKHIL

PcGQMGHIJKS6 ZJW6 PdGR]LPS6 WPZMOP6 GWPGUS6 HPWWGQPS6 ZIWPf

URJbP6UP]GWGHPN6QJR]GWHRPKHUS6PHQ\

!;5S(3H@==EH>]C?>FG(k6/TP6PUHG_LIUTRPKH6JZ6G6]WPUUMWP

NIZZPWPKQP6 GQWJUU6 G6 _GWWIPW6 HJ6 ]WJHPQH6 PdIHS6 UHGIWYG[S

LJ__[S6 PdIH6 ]GUUGOPYG[6 JW6 WJJR6 JZ6 G6 _MILNIKO6 ZWJR

URJbP6]PKPHWGHIJK\

!;90(3H@==EH>]C?>FG('@B@K(k6/TP6]WPUUMWP6NIZZPWPKQP

_PHYPPK6 HTP6]WPUUMWI^PN6U]GQP6GKN6 HTP6GNeJIKIKO6GWPG

UPWcPN6_[6HTP6]WPUUMWI^PN6U]GQP6Pd]WPUUPN6IK6,GUQGL6V,GX\
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!;91(3ERK>D(\CL(k696UHWPPHS6GLLP[S6JW6JHTPW6UIRILGW

]GWQPL6 JZ6 LGKN6 PUUPKHIGLL[6 J]PK6 HJ6 HTP6 JMHUINP6 GIWS

NPNIQGHPNS6JW6JHTPWYIUP6]PWRGKPKHL[6G]]WJ]WIGHPN6 HJ

HTP6]M_LIQ6ZJW6]M_LIQ6MUP6GKN6TGcIKO6G6QLPGW6YINHT6GKN

TPIOTH6JZ6KJH6LPUU6HTGK6(6R\

!;9!( 4CIV( k6 /TP6 QJKUHWMQHIJKS6 IK6 HTP6 ZJWR6 JZ6 GK

IKQLIKPN6]LGKP6 HTGH6 IU6UHPP]PW6 HTGK6JW6PaMGL6 HJ6)6 g6.F

V:6 ]PWQPKHX6 ZWJR6 HTP6 TJWI^JKHGLS6 HJOPHTPW6 YIHT6 GK[

IKHPWRPNIGHP6LGKNIKOS6HTGH6RGbPU6IH6]JUUI_LP6HJ6]GUU6ZWJR

JKP6LPcPL6HJ6GKJHTPW\

!;98(4@PEM@(#H@C(k69K6GWPG6YIHTIK6HTP6_MILNIKO6ZJW6G

HPR]JWGW[6MUP6NMWIKO6POWPUU\61H6OPKPWGLL[6UPWcPU6GU6G

UHGOIKO6GWPG6YTIQT6IU6]WJHPQHPN6ZWJR6HTP6PZZPQH6JZ6ZIWP

GKN6URJbP\

!;95(4FFP(.W>?=(k696RPGKU6JZ6PUQG]P6JK6HJ6HTP6WJJZ6JZ

G6_MILNIKOS6YTPWP6 HTP6 WJJZ6TGU6 GQQPUU6 HJ6 IH6 ZWJR6 HTP

OWJMKN6 HTWJMOT6 GLHPWKGHIcP6 UHGIW6 QGUP6 JW6 GNeGQPKH

_MILNIKO\

!;99(6>?@(X3KF?Y(k696]GWQPL6V]IPQPX6JZ6LGKN6PKQLJUPN

_[6NPZIKIHP6_JMKNGWIPU\

!;92(6IF^@()CHH>@H(k696QJKHIKMJMU6RPR_WGKPS6JW6G

RPR_WGKPS6 YTPWP6 UMQT6 RPR_WGKP6 IU6 NPUIOKPN6 GKN
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!;9S($HCB@K(+>=?CGD@(k6/TP6NIUHGKQP6HJ6_P6HWGcPLLPN
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GKN6URJbP6HJ6LPGcP6G6_MILNIKO6GU6aMIQbL[6GU6]JUUI_LP

_[6UMQT6]GHTU6UJ6HTGH6LGHPWGL6U]WPGN6JZ6ZIWP6GKN6TPGH6IU

QTPQbPNS6 ZIWPZIOTHIKO6 J]PWGHIJKU6 GWP6 ZGQILIHGHPN6 GKN

RIKIRMR6ZIWP6NGRGOP6IU6QGMUPN\
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YIHT6ZLGUTIKO6LIOTH\6/TP6UHWJ_P6ZWPaMPKQ[6UTJMLN6_P6ZWJR

F\:6B^6HJ68\F6B^\

2"/$6 k6 +GWP6 UTJMLN6 _P6 HGbPK6 HJ6 PKUMWP6 HTGH6 JcPWLG]]IKO
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ZLGUTIKO\
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OWJMKN6GWJMKN6GKNfJW6HTWJMOT6IKUINP6JZ6G6_MILNIKO6YIHT

IKHPWKGL6 GKNfJW6 PdHPWKGL6 T[NWGKHU6 ZIHHPN6 YIHT6 LGKNIKO

cGLcPU6GH6WPOMLGW6IKHPWcGLU6GQQJWNIKO6HJ6HTP6JQQM]GKQ[\

/TP6NIUHWI_MHIJK6U[UHPR6IU6QJKKPQHPN6HJ6YGHPW6UM]]L[

U[UHPR6ZJW6ZIWPZIOTHIKO\
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]WJHPQHIJK6YGHPW6UM]]L[6GKN6PaMI]]PN6YIHT6YGHPW6U]WG[

KJ^^LPU6 ZJW6U]PQIZIQ6YGHPW6NIUQTGWOP6GKN6NIUHWI_MHIJK

JcPW6 HTP6 UMWZGQP6JW6GWPG6 HJ6_P6]WJHPQHPN\6/TP6]I]IKO

U[UHPR6 IU6 QJKKPQHPN6 HJ6 HTP6 YGHPW6 UM]]L[6 HTWJMOT6 GK

GMHJRGHIQGLL[6GQHMGHPN6NPLMOP6cGLcP6YTIQT6IKIHIGHPU6ZLJY

JZ6YGHPW\69MHJRGHIQ6GQHMGHIJK6IU6GQTIPcPN6_[6J]PWGHIJK

JZ6GMHJRGHIQ6NPHPQHIKO6PaMI]RPKH6IKUHGLLPN6GLJKO6YIHT

YGHPW6U]WG[6KJ^^LPU\6/TPWP6GWP6HYJ6H[]PU6JZ6U[UHPRU
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QJKKPQHPN6HJ6G6]MR]IKO6GKN6YGHPW6UM]]L[6U[UHPR6HTGH

IU6PaMI]]PN6YIHT6KJ^^LPU6QG]G_LP6JZ6NPLIcPWIKO6YGHPW

RIUH6 HJ6 HTP6]GWHfPKHIWP6PKQLJUMWP6JW6GWPGS6 IKHPKNPN6 HJ

QJKHWJLS6UM]]WPUUS6JW6PdHIKOMIUT6ZIWP6GKN6IU6QG]G_LP6JZ

RPPHIKO6HTP6U]PQIZIPN6]PWZJWRGKQP6WPaMIWPRPKHU\

!;25;9(!*/9%4#*)$1)"*(%50.)$9%k6!IWPZIOTHIKO6U[UHPRU

YTPWP6ZJGR6IU6RGNP6_[6RPQTGKIQGLL[6RIdIKO6GIW6YIHT6G

UJLMHIJK6QJKUIUHIKO6JZ6ZWPUT6YGHPW6HJ6YTIQT6G6ZJGRIKO

GOPKH6VLIaMIN6QJKQPKHWGHPX6TGU6_PPK6GNNPN\6!IWPZIOTHIKO

ZJGR6IU6G6UHG_LP6GOOWPOGHIJK6JZ6URGLL6_M__LPU6JZ6NPKUIH[

LJYPW6HTGK6JIL6JW6YGHPWS6GKN6UTJYU6HPKGQIJMU6aMGLIHIPU

ZJW6QJcPWIKO6TJWI^JKHGL6UMWZGQPU\6/TPWP6GWP6HTWPP6H[]PU

JZ6 ZJGR6 G]]LIQGHIJKU6 HTGH6 IUS6 LJYS6 RPNIMR6 GKN6 TIOT

Pd]GKUIJK6ZJGRU6NP]PKNIKO6M]JK6HTP6G]]LIQGHIJK\

!;29( \@?( 4>=@H(k6 9K6 GWWGKOPRPKH6 ZJW6 ZIWPZIOTHIKO

YIHTIK6HTP6_MILNIKO6_[6RPGKU6JZ6cPWHIQGL6WIUIKO6RGIKU

KJH6LPUU6HTGK6)FF6RR6KJRIKGL6NIGRPHPW6YIHT6LGKNIKO

cGLcPU6JK6PGQT6ZLJJWfLGKNIKO6ZJW6ZIWPZIOTHIKO6]MW]JUPU

GKN6]PWRGKPKHL[6QTGWOPN6YIHT6YGHPW6ZWJR6G6]WPUUMWI^PN

UM]]L[\

2"/$6k6!JW6NPZIKIHIJK6JZ6JHTPW6HPWRUS6WPZPWPKQP6UTGLL6_P6RGNP

HJ6GQQP]HPN6UHGKNGWNU6l8V(Xm\

8(/%4.(34._."$%&"

8;1(-KC==>P>DC?>FG(FP()E>KA>GM=()C=@A(FG(&DDEVCGDL

8;1;1(2$($#/3%:3/.."-"1/)"*(
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_P6 QLGUUIZIPN6 GQQJWNIKO6 HJ6 MUP6 JW6 HTP6 QTGWGQHPW6 JZ

   
  

     



3#4$(5(/%4.(#"+('%/.(6#/.$7 18

JQQM]GKQ[6IK6JKP6JZ6HTP6ZJLLJYIKO6OWJM]Ug

4WJM]69 #PUINPKHIGL

4WJM]6@ $NMQGHIJKGL

4WJM]6+ 1KUHIHMHIJKGL

4WJM]6& 9UUPR_L[

4WJM]6$ @MUIKPUU

4WJM]6! 0PWQGKHILP

4WJM]64 1KNMUHWIGL

4WJM]6B *HJWGOP

4WJM]6E BG^GWNJMU

/TP6NPHGILU6JZ6PGQT6JQQM]GKQ[6GKN6PdGR]LP6JZ6_MILNIKOU

IK6PGQT6OWJM]6GWP6OIcPK6IK68;1;!(HJ(8;1;10;

8;1;1;1%F"(*#%*11<&/(10

/TIU6 IU6 ]MWPL[6 IKQINPKHGL6 HJ6 J]PWGHIJKU6 IK6 G6 RGIK

JQQM]GKQ[S6YTIQT6 UTGLL6_P6 QJKUINPWPN6GU6]GWH6JZ6 HTP

RGIK6 JQQM]GKQ[6 GKN6 UTGLL6 _P6 QLGUUIZIPN6 MKNPW6 HTP

WPLPcGKH6OWJM]6ZJW6HTP6RGIK6JQQM]GKQ[\

8;1;1;!%F"L$6%*11<&/(10

%TPWP6HYJ6JW6RJWP6H[]PU6JZ6JQQM]GKQIPU6IKHPWRIKOLP6IK

HTP6UGRP6_MILNIKOS6HTP6PKHIWP6_MILNIKO6UTGLL6_P6HWPGHPN6GU

RIdPN6JQQM]GKQ[6GKN6HTP6UGRP6UTGLL6QJR]L[6YIHT68;1;1!\

8;1;!(2#*<&%J%?$."6$()"/3%M<"36"(>.

/TPUP6 UTGLL6 IKQLMNP6 GK[6 _MILNIKO6 IK6 YTIQT6 ULPP]IKO

GQQJRRJNGHIJK6 IU6 ]WJcINPN6 ZJW6 KJWRGL6 WPUINPKHIGL

]MW]JUPU6YIHT6JW6YIHTJMH6 QJJbIKO6JW6 NIKIKO6JW6 _JHT

ZGQILIHIPUS6PdQP]H6GK[6_MILNIKO6QLGUUIZIPN6MKNPW64WJM] +\

@MILNIKOU6GKN6UHWMQHMWPU6MKNPW64WJM]696UTGLL6_P6ZMWHTPW

UM_NIcINPN6GU6ZJLLJYUg
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NYPLLIKOU
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*M_NIcIUIJK69`8 9]GWHRPKH6TJMUPU

*M_NIcIUIJK69`: BJHPLU

*M_NIcIUIJK69`; *HGWWPN6TJHPLU
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8*<.$.%+%/TPUP6UTGLL6IKQLMNP6GK[6_MILNIKO6JW
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RGKGOPRPKHS6 IK6 YTIQT6 UP]GWGHP6 ULPP]IKO

GQQJRRJNGHIJK6 JK6 HWGKUIPKH6 JW6 ]PWRGKPKH

_GUIUS6 YIHT6 JW6 YIHTJMH6 NIKIKO6 ZGQILIHIPU6 _MH

YIHTJMH6 QJJbIKO6 ZGQILIHIPU6 ZJW6 IKNIcINMGLU6 IU

]WJcINPN\6/TIU6IKQLMNPU6IKKUS6QLM_US6RJHPLU6GKN

OMPUH6TJMUPU\

2"/$6k696LJNOIKO6JW6WJJRIKO6TJMUP6UTGLL6_P6QLGUUIZIPN

GU6G6NYPLLIKO6IK6*M_NIcIUIJK69`.S6IZ6KJ6WJJR6IK6GK[6JZ

IHU6]WIcGHP6NYPLLIKO6MKIHU6 IU6 WPKHPN6 HJ6RJWP6 HTGK6 HTWPP

]PWUJKU\

_X 5<;6"'"."*(% JHO6 I($% *#% )E*% -/9"30% &#"'/)$

6E$33"(>.%+6/TPUP6UTGLL6IKQLMNP6GK[6]WIcGHP

NYPLLIKOS6YTIQT6IU6JQQM]IPN6_[6RPR_PWU6JZ
JKP6JW6HYJ6ZGRILIPU6GKN6TGU6G6HJHGL6ULPP]IKO

GQQJRRJNGHIJK6ZJW6KJH6RJWP6HTGK6.F6]PWUJKU\

1Z6WJJRU6IK6G6]WIcGHP6NYPLLIKO6GWP6WPKHPN6HJ

JMHUINPWUS6HTPUP6UTGLL6_P6ZJW6GQQJRRJNGHIKO

KJH6RJWP6HTGK6HTWPP6]PWUJKU6]PW6WJJR\

1Z6 ULPP]IKO6 GQQJRRJNGHIJK6 ZJW6 RJWP6 HTGK

.F ]PWUJKU6IU6]WJcINPN6IK6GK[6JKP6WPUINPKHIGL
_MILNIKOS6IH6UTGLL6_P6QLGUUIZIPN6GU6G6_MILNIKO6IK

*M_NIcIUIJK6 9`)6 JW6 *M_NIcIUIJK6 9`86 GU6 HTP

QGUP6RG[6_P\

QX 5<;6"'"."*(%JHP%Q*#9")*#"$.%k6/TPUP6UTGLL

IKQLMNP6GK[6_MILNIKO6IK6YTIQT6OWJM]6ULPP]IKO
GQQJRRJNGHIJK6IU6]WJcINPNS6YIHT6JW6YIHTJMH

NIKIKO6 ZGQILIHIPU6 ZJW6 ]PWUJKU6 YTJ6 GWP6 KJH
RPR_PWU6JZ6HTP6UGRP6ZGRIL[S6IK6JKP6WJJR6JW6G

UPWIPU6JZ6QLJUPL[6GUUJQIGHPN6WJJRU6MKNPW6eJIKH

JQQM]GKQ[6 GKN6 UIKOLP6 RGKGOPRPKHS6 ZJW
PdGR]LPS6 UQTJJL6 GKN6 QJLLPOP6 NJWRIHJWIPUS

UHMNPKHUS6 GKN6 JHTPW6 TJUHPLU6 GKN6 RILIHGW[
_GWWGQbU\

NX 5<;6"'"."*(%JHR%J&/#)9$()%8*<.$.%+%/TPUP

UTGLL6IKQLMNP6GK[6_MILNIKO6JW6UHWMQHMWP6IK6YTIQT
LIcIKO6aMGWHPWU6GWP6]WJcINPN6ZJW6HTWPP6JW6RJWP

ZGRILIPUS6 LIcIKO6IKNP]PKNPKHL[6JZ6PGQT6JHTPW

GKN6YIHT6IKNP]PKNPKH6QJJbIKO6ZGQILIHIPUS6ZJW
PdGR]LPS6 G]GWHRPKH6 TJMUPUS6 RGKUIJKU6 GKN

:8/E3.\

PX 5<;6"'"."*(%JHS%D*)$3.%+%/TPUP6UTGLL6IKQLMNP
GK[6_MILNIKO6JW6OWJM]6JZ6_MILNIKOU6MKNPW6UIKOLP

RGKGOPRPKHS6 IK6 YTIQT6 ULPP]IKO
GQQJRRJNGHIJK6IU6]WJcINPNS6YIHT6JW6YIHTJMH

NIKIKO6ZGQILIHIPU6ZJW6TJHPLU6QLGUUIZIPN6M]6HJ6!JMW

*HGW6+GHPOJW[\

ZX 5<;6"'"."*(%JHT%5)/##$6%8*)$3.%+%/TPUP6UTGLL
IKQLMNP6 HTP6 TJHPLU6 NML[6 G]]WJcPN6 _[6 HTP

QJKQPWKPN6GMHTJWIHIPU6GU6!IcP6*HGW6GKN6G_JcP
TJHPLU\

8;1;8(2#*<&%M%A6<1/)"*(/3%M<"36"(>.

/TPUP6 UTGLL6 IKQLMNP6 GK[6 _MILNIKO6 MUPN6 ZJW6 UQTJJLS
QJLLPOPS6JHTPW6HWGIKIKO6IKUHIHMHIJKU6IKcJLcIKO6GUUPR_L[

ZJW6IKUHWMQHIJKS6PNMQGHIJK6JW6WPQWPGHIJK6ZJW6KJH6LPUU6HTGK

.F6UHMNPKHU\

@MILNIKOU6GKN6UHWMQHMWPU6MKNPW64WJM]6@6UTGLL6_P6ZMWHTPW

UM_NIcINPN6GU6ZJLLJYUg

*M_NIcIUIJK6@`) *QTJJLU6M]6HJ6UPKIJW6UPQJKNGW[

LPcPL

*M_NIcIUIJK6@`. 9LL6JHTPWUfHWGIKIKO6IKUHIHMHIJKU

GX 5<;6"'"."*(% MHN% 518**3.% <&% )*% .$("*#

.$1*(6/#0% 3$'$3% +6 /TIU6 UM_NIcIUIJK6 UTGLL
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IKQLMNP6GK[6_MILNIKO6JW6G6OWJM]6JZ6_MILNIKOU

MKNPW6UIKOLP6RGKGOPRPKH6YTIQT6IU6MUPN6ZJW

UHMNPKHU6KJH6LPUU6HTGK6.F6IK6KMR_PW\

_X 5<;6"'"."*(% MHO% J33% *)8$#.U)#/"("(>

"(.)")<)"*(.%+6/TIU6UM_NIcIUIJK6UTGLL6IKQLMNP

GK[6 _MILNIKO6 JW6 G6 OWJM]6 JZ6 _MILNIKOU6 MKNPW

UIKOLP6RGKGOPRPKH6YTIQT6IU6MUPN6ZJW6UHMNPKHU

KJH6LPUU6HTGK6)FF6IK6KMR_PW\

1K6HTP6QGUP6JZ6HPR]JWGW[6_MILNIKOUfUHWMQHMWPU6YTIQT6GWP

MHILI^PN6 ZJW6 PNMQGHIJKGL6 ]MW]JUPUS6 HTP6 ]WJcIUIJKU

JZ 8;!;9;86UTGLL6G]]L[\

1Z6WPUINPKHIGL6GQQJRRJNGHIJK6IU6]WJcINPN6IK6HTP6UQTJJLUf

IKUHIHMHIJKU6HTGH6]JWHIJK6JZ6JQQM]GKQ[6UTGLL6_P6QLGUUIZIPN

GU6G6_MILNIKO6IK6*M_NIcIUIJK69`(\

8;1;5(2#*<&%:%@(.)")<)"*(/3%M<"36"(>.

/TPUP6UTGLL6IKQLMNP6GK[6_MILNIKO6JW6]GWH6HTPWPJZS6YTIQT

IU6MUPN6ZJW6]MW]JUPUS6UMQT6GU6RPNIQGL6JW6JHTPW6HWPGHRPKH

JW6QGWP6JZ6]PWUJKU6UMZZPWIKO6ZWJR6]T[UIQGL6JW6RPKHGL

ILLKPUUS6 NIUPGUP6 JW6 IKZIWRIH[h6 QGWP6 JZ6 IKZGKHUS

QJKcGLPUQPKHU6 JW6 GOPN6 ]PWUJKU6 GKN6 ZJW6 ]PKGL6 JW

QJWWPQHIJKGL6NPHPKHIJK6IK6YTIQT6HTP6LI_PWH[6JZ6HTP6IKRGHPU

IU6WPUHWIQHPN\61KUHIHMHIJKGL6_MILNIKOU6JWNIKGWIL[6]WJcINP

ULPP]IKO6GQQJRRJNGHIJK6ZJW6HTP6JQQM]GKHU\

@MILNIKOU6GKN6UHWMQHMWPU6MKNPW64WJM]6+6UTGLL6_P6ZMWHTPW

UM_NIcINPN6GU6ZJLLJYUg

*M_NIcIUIJK6+`) BJU]IHGLU6GKN6UGKGHJWIG

*M_NIcIUIJK6+`. +MUHJNIGL6IKUHIHMHIJKU

*M_NIcIUIJK6+`( ,PKGL6GKN6RPKHGL6IKUHIHMHIJKU

GX 5<;6"'"."*(%:HN%D*.&")/3.%/(6%./(/)*#"/%+

/TIU6UM_NIcIUIJK6UTGLL6IKQLMNP6GK[6_MILNIKO6JW

G6OWJM]6JZ6_MILNIKOU6MKNPW6UIKOLP6RGKGOPRPKHS

YTIQT6IU6MUPN6ZJW6TJMUIKO6]PWUJKU6UMZZPWIKO

ZWJR6]T[UIQGL6LIRIHGHIJKU6_PQGMUP6JZ6TPGLHT6JW

GOP6GKN6HTJUP6IKQG]G_LP6JZ6UPLZ`]WPUPWcGHIJKS

ZJW6PdGR]LPS6TJU]IHGLUS6IKZIWRGWIPUS6UGKGHJWIG

GKN6KMWUIKO6TJRPU\

_X 5<;6"'"."*(%:HO%:<.)*6"/3%"(.)")<)"*(.%+6/TIU

UM_NIcIUIJK6 UTGLL6 IKQLMNP6 GK[6 _MILNIKO6 JW6 G

OWJM]6JZ6_MILNIKOU6MKNPW6UIKOLP6RGKGOPRPKHS

YTIQT6 IU6 MUPN6 ZJW6 HTP6 QMUHJN[6 GKN6 QGWP6 JZ

]PWUJKUS6UMQT6GU6QTILNWPKS6QJKcGLPUQPKHU6GKN

HTP6 GOPN6 YTJ6 GWP6 IKQG]G_LP6 JZ6 UPLZ`

]WPUPWcGHIJKS6ZJW6PdGR]LPS6TJRPU6ZJW6HTP6GOPN

GKN6 IKZIWRS6 QJKcGLPUQPKH6 TJRPU6 GKN

JW]TGKGOPU\

QX 5<;6"'"."*(% :HP% 4$(/3% /(6% 9$()/3

"(.)")<)"*(. +6/TIU6UM_NIcIUIJK6UTGLL6IKQLMNP

GK[6 _MILNIKO6 JW6 G6 OWJM]6 JZ6 _MILNIKOU6 MKNPW

UIKOLP6RGKGOPRPKHS6YTIQT6IU6MUPN6ZJW6TJMUIKO

]PWUJKU6MKNPW6WPUHWGIKHS6JW6YTJ6GWP6NPHGIKPN

ZJW6]PKGL6JW6QJWWPQHIcP6]MW]JUPUS6IK6YTIQT6HTP

LI_PWH[6 JZ6 HTP6 IKRGHPU6 IU6 WPUHWIQHPNS6 ZJW

PdGR]LPS6 eGILUS6 ]WIUJKUS6 RPKHGL6 TJU]IHGLUS

RPKHGL6UGKGHJWIG6GKN6WPZJWRGHJWIPU\

8;1;9(2#*<&%Q%J..$9;30%M<"36"(>.

/TPUP6UTGLL6IKQLMNP6GK[6_MILNIKO6JW6]GWH6JZ6G6_MILNIKOS

YTPWP6KJH6 LPUU6 HTGK6:F6]PWUJKU6QJKOWPOGHP6JW6OGHTPW

ZJW6GRMUPRPKHS6WPQWPGHIJKS6UJQIGLS6WPLIOIJMUS6]GHWIJHIQS

QIcILS6HWGcPL6GKN6UIRILGW6]MW]JUPUS6ZJW6PdGR]LPS6HTPGHWPUh

RJHIJK6 ]IQHMWP6 TJMUPUh6 GUUPR_L[6 TGLLUh6 GMNIHJWIGh

PdTI_IHIJK6TGLLUh6RMUPMRUh6UbGHIKO6WIKbUh6O[RKGUIMRUh

WPUHGMWGKHUh6]LGQPU6JZ6YJWUTI]h6NGKQP6TGLLUh6QLM_6WJJRUh

]GUUPKOPW6 UHGHIJKU6 GKN6 HPWRIKGLU6 JZ6 GIWS6 UMWZGQP6 GKN

RGWIKP6]M_LIQ6HWGKU]JWHGHIJK6UPWcIQPUh6GKN6UHGNIG\

@MILNIKOU6MKNPW64WJM]6&6UTGLL6_P6ZMWHTPW6UM_NIcINPN

GU6ZJLLJYUg

*M_NIcIUIJK6&`) @MILNIKOU6 TGcIKO6 G6 HTPGHWIQGL

JW6RJHIJK6]IQHMWP6JW6GK[6JHTPW

UHGOP6GKN6ZIdPN6UPGHU6ZJW6JcPW

)nFFF6]PWUJKU

*M_NIcIUIJK6&`. @MILNIKOU6 TGcIKO6 G6 HTPGHWIQGL

JW6RJHIJK6]IQHMWP6JW6GK[6JHTPW

UHGOP6 GKN6 ZIdPN6 UPGHU6 M]6 HJ

)nFFF6]PWUJKU

*M_NIcIUIJK6&`( @MILNIKOU6YIHTJMH6G6]PWRGKPKH

UHGOP6 TGcIKO6 GQQJRRJNGHIJK

ZJW6(FF6JW6RJWP6]PWUJKU6_MH6KJ

]PWRGKPKH6 UPGHIKO6 GWWGKOP`

RPKH

*M_NIcIUIJK6&`8 @MILNIKOU6YIHTJMH6G6]PWRGKPKH

UHGOP6 TGcIKO6 GQQJRRJNGHIJK

ZJW6LPUU6HTGK6(FF6]PWUJKU6YIHT

KJ6]PWRGKPKH6UPGHIKO6GWWGKOP`

RPKH

*M_NIcIUIJK6&`: 9LL6JHTPW6UHWMQHMWPU6IKQLMNIKO

HPR]JWGW[6UHWMQHMWPU6NPUIOKPN

ZJW6 GUUPR_L[6 JZ6 ]PJ]LP6 KJH

QJcPWPN6_[6*M_NIcIUIJKU6&`)

HJ6&`8S6GH6OWJMKN6LPcPL

*M_NIcIUIJK6&`; @MILNIKOU6 TGcIKO6 RIdPN

JQQM]GKQIPU6JZ6GUUPR_L[6GKN

RPWQGKHILP6 VZJW6 PdGR]LPS

UTJ]]IKO6 RGLLU6 ]WJcINIKO

ZGQILIHIPU6 UMQT6 GU6 UTJ]]IKOS
QIKPRG6 HTPGHWPUS6 RMLHI]LPdPU
GKN6WPUHGMWGKHUfZJJN6QJMWHUX

*M_NIcIUIJK6&`- <KNPWOWJMKN6 GKN6 PLPcGHPN

RGUU6WG]IN6HWGKUIH6U[UHPR

GX 5<;6"'"."*(% QHN6 +6 /TIU6 UM_NIcIUIJK6 UTGLL

IKQLMNP6 GK[6 _MILNIKO6 ]WIRGWIL[6 RPGKH6 ZJW

HTPGHWIQGL6 JW6 J]PWGHIQ6 ]PWZJWRGKQPU6 GKN

YTIQT6TGU6G6UHGOPS6]WJUQPKIMR6QMWHGIKS6ZIdPN

JW6 ]JWHG_LP6 UQPKPW[6 JW6 UQPKPW[6 LJZHS6 LIOTHUS

RPQTGKIQGL6 G]]LIGKQPU6 JW6 JHTPW6 HTPGHWIQGL
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GQQPUUJWIPU6 GKN6 PaMI]RPKH6 ZJW6 PdGR]LPS

HTPGHWPUS6 RJHIJK6 ]IQHMWP6 TJMUPUS6 GMNIHJWIGS

QJKQPWH6 TGLLUS6 HPLPcIUIJK6 GKN6 WGNIJ6 UHMNIJU

GNRIHHIKO6 GK6 GMNIPKQP6 GKN6 YTIQT6 GWP

]WJcINPN6 YIHT6 ZIdPN6 UPGHU6 ZJW6 JcPW

)nFFF ]PWUJKU\

_X 5<;6"'"."*(% QHO6 +6 /TIU6 UM_NIcIUIJK6 UTGLL
IKQLMNP6GK[6_MILNIKO6]WIRGWIL[6RPGKH6ZJW6MUP
GU6 NPUQWI_PN6 ZJW6 *M_NIcIUIJK6 &`)S6 _MH6 YIHT
ZIdPN6UPGHU6M]6HJ6)nFFF6]PWUJKU\

QX 5<;6"'"."*(% QHP% +6 /TIU6 UM_NIcIUIJK6 UTGLL

IKQLMNP6GK[6_MILNIKOS6IHU6LJ__IPUS6WJJRU6GKN

JHTPW6 U]GQPU6 QJKKPQHPN6 HTPWPHJS6 ]WIRGWIL[

IKHPKNPN6ZJW6GUUPR_L[6JZ6]PJ]LPS6_MH6YTIQT

TGU6KJ6HTPGHWIQGL6UHGOP6JW6]PWRGKPKH6HTPGHWIQGL

GKNfJW6QIKPRGHJOWG]TIQ6GQQPUUJWIPU6GKN6TGU

GQQJRRJNGHIJK6ZJW6(FF6]PWUJKU6JW6RJWPS6ZJW

PdGR]LPS6 NGKQP6 TGLLUS6 KIOTH6 QLM_US6 TGLLU6 ZJW

IKQINPKHGL6]IQHMWP6UTJYUS6NWGRGHIQS6HTPGHWIQGL

JW6PNMQGHIJKGL6]WPUPKHGHIJKS6LPQHMWPU6JW6JHTPW

UIRILGW6 ]MW]JUPU6 TGcIKO6 KJ6 HTPGHWIQGL6 UHGOP

PdQP]H6 G6 WGIUPN6 ]LGHZJWR6 GKN6 MUPN6 YIHTJMH

]PWRGKPKH6UPGHIKO6GWWGKOPRPKHh6GWH6OGLLPWIPUS

QJRRMKIH[6 TGLLUS6 RGWWIGOP6 TGLLUS6 ]LGQPU6 JZ

YJWUTI]S6 RMUPMRUS6 LPQHMWP6 TGLLUS6 ]GUUPKOPW

HPWRIKGLU6 GKN6 TPWIHGOP6 GKN6 GWQTGPJLJOIQGL

RJKMRPKHUS6 ]JJL6 GKN6 _ILLIGWN6 ]GWLJMWUS

_JYLIKO6GLLP[US6QJRRMKIH[6TGLLUS6QJMWHWJJRUS

O[RKGUIMRU6 VYIHTJMH6 U]PQHGHJW6 UPGHIKOXS

IKNJJW6 UYIRRIKO6 ]JJLU6 VYIHTJMH6 U]PQHGHJW

UPGHIKOXS6 IKNJJW6 HPKKIU6 QJMWHU6 VYIHTJMH

U]PQHGHJW6UPGHIKOX\

NX 5<;6"'"."*(% QHR% +6 /TIU6 UM_NIcIUIJK6 UTGLL

IKQLMNP6GK[6_MILNIKO6]WIRGWIL[6 IKHPKNPN6 ZJW

MUP6GU6NPUQWI_PN6IK6*M_NIcIUIJK6&`(S6_MH6YIHT

GQQJRRJNGHIJK6ZJW6LPUU6HTGK6(FF6]PWUJKU6YIHT

KJ6]PWRGKPKH6UPGHIKO6GWWGKOPRPKHU\

PX 5<;6"'"."*(% QHS% +6 /TIU6 UM_NIcIUIJK6 UTGLL

IKQLMNP6GK[6_MILNIKO6JW6UHWMQHMWPS6]PWRGKPKH

JW6 HPR]JWGW[6RPGKH6 ZJW6GUUPR_L[6JZ6]PJ]LP

KJH6QJcPWPN6_[6*M_NIcIUIJKU6&`)6HJ6&`8S6ZJW

PdGR]LPS6OWGKNUHGKNUS6UHGNIGS6GRMUPRPKH6]GWb

UHWMQHMWPUS6WPcIPYIKO6UHGKNU6GKN6QIWQMU6HPKHUS

GWPKGUS6PdHPWKGL6UYIRRIKO6]JJLUS6HPKKIU6GKN

UIRILGW6H[]P6JZ6QJMWHU\

ZX 5<;6"'"."*(% QHT% +6 /TIU6 UM_NIcIUIJK6 UTGLL

IKQLMNP6GK[6_MILNIKO6ZJW6GUUPR_L[6JZ6]PJ]LP

]WJcINPN6YIHT6RMLHI]LP6UPWcIQPUfZGQILIHIPU6LIbP

UTJ]]IKOS6 QIKPRG6 HTPGHWPUS6 RMLHI]LPdPUS

WPUHGMWGKHUfZJJN6QJMWH\

OX 5<;6"'"."*(% QHV% +6 /TIU6 UM_NIcIUIJK6 UTGLL

IKQLMNP6GK[6_MILNIKO6JW6UHWMQHMWP6LIbP6PdGR]LPS

MKNPWOWJMKN6JW6PLPcGHPN6WGILYG[U\

8;1;2(2#*<&%A%M<."($..%M<"36"(>.

/TPUP6UTGLL6IKQLMNP6GK[6_MILNIKO6JW6]GWH6HTPWPJZ6YTIQT

IU6 MUPN6 ZJW6 HWGKUGQHIJK6 JZ6 _MUIKPUU6 ZJW6 bPP]IKO6 JZ

GQQJMKHU6GKN6WPQJWNU6GKN6UIRILGW6]MW]JUPUS6]WJZPUUIJKGL

PUHG_LIUTRPKHUS6UPWcIQP6ZGQILIHIPUS6PHQ\6+IH[6TGLLUS6HJYK

TGLLUS6QJMWHTJMUPU6GKN6 LI_WGWIPU6UTGLL6_P6QLGUUIZIPN6 IK

HTIU6OWJM]6UJ6ZGW6GU6HTP6]WIKQI]GL6ZMKQHIJK6JZ6HTPUP6IU

HWGKUGQHIJK6JZ6]M_LIQ6_MUIKPUU6GKN6bPP]IKO6JZ6_JJbU

GKN6WPQJWNU\

@MILNIKOU6MKNPW64WJM]6$6UTGLL6_P6ZMWHTPW6UM_NIcINPN

GU6ZJLLJYUg

*M_NIcIUIJK6$`) "ZZIQPUS6 _GKbUS6 ]WJZPUUIJKGL

PUHG_LIUTRPKHUS6LIbP6JZZIQPU6JZ

GWQTIHPQHUS6PKOIKPPWUS6NJQHJWUS

LGY[PWUS6 ]JUH6 JZZIQPU6 GKN

]JLIQP6UHGHIJKU

*M_NIcIUIJK6$`. 3G_JWGHJWIPUS6 JMH]GHIPKH

QLIKIQUS6 WPUPGWQT6 PUHG_LIUT`

RPKHUS6LI_WGWIPU6GKN6HPUH6TJMUPU

*M_NIcIUIJK6$`( $LPQHWJKIQ6 NGHG6 ]WJQPUUIKO

QPKHWPUS6 QJR]MHPW6 IKUHGLL`

GHIJKUS6IKZJWRGHIJK6HPQTKJLJO[

]GWbU6GKN6QGLL6QPKHWPU

*M_NIcIUIJK6$`8 /PLP]TJKP6PdQTGKOPU

*M_NIcIUIJK6$`: @WJGNQGUHIKO6 UHGHIJKUS6 /\7\

UHGHIJKU6GKN6GIW6HWGZZIQ6QJKHWJL

HJYPWU

8;1;:(2#*<&%!%F$#1/()"3$%M<"36"(>.

/TPUP6UTGLL6IKQLMNP6GK[6_MILNIKO6JW6]GWH6HTPWPJZS6YTIQT

IU6MUPN6GU6UTJ]US6UHJWPUS6RGWbPHS6ZJW6NIU]LG[6GKN6UGLP6JZ

RPWQTGKNIUPS6PIHTPW6YTJLPUGLP6JW6WPHGIL\

0PWQGKHILP6 _MILNIKOU6 UTGLL6 _P6 ZMWHTPW6 UM_NIcINPN6 GU

ZJLLJYUg

*M_NIcIUIJK6!`) *TJ]US6 UHJWPUS6 NP]GWHRPKHGL

UHJWPUS6 RGWbPHU6 VGK[6 YIHT

QJcPWPN6GWPG6M]6HJ6:FF6R.X

*M_NIcIUIJK6!`. *TJ]US6 UHJWPUS6 NP]GWHRPKHGL

UHJWPUS6 RGWbPHU6 VGK[6 YIHT

QJcPWPN6 GWPG6 RJWP6 HTGK

:FF R.X

*M_NIcIUIJK6!`( <KNPWOWJMKN6UTJ]]IKO6QPKHWPU

*HJWGOP6GKN6UPWcIQP6ZGQILIHIPU6IKQINPKHGL6HJ6HTP6UGLP6JZ

RPWQTGKNIUP6GKN6LJQGHPN6IK6HTP6UGRP6_MILNIKO6UTGLL6GLUJ

_P6IKQLMNPN6MKNPW6HTIU6OWJM]\

8;1;Q(2#*<&62%@(6<.)#"/3%M<"36"(>.

/TPUP6UTGLL6IKQLMNP6GK[6_MILNIKO6JW6]GWH6JZ6G6_MILNIKO

JW6UHWMQHMWPS6IK6YTIQT6]WJNMQHU6JW6RGHPWIGLU6JZ6GLL6bIKNU

GKN6]WJ]PWHIPU6GWP6ZG_WIQGHPNS6GUUPR_LPNS6RGKMZGQHMWPN

JW6]WJQPUUPNS6ZJW6PdGR]LPS6GUUPR_L[6]LGKHUS6IKNMUHWIGL

LG_JWGHJWIPUS6 NW[6 QLPGKIKO6 ]LGKHUS6 ]JYPW6 ]LGKHUS
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OPKPWGHIKO6 MKIHUS6 ]MR]IKO6 UHGHIJKUS6 ZMRIOGHIJK

QTGR_PWUS6 LGMKNWIPUS6 _MILNIKOU6 JW6 UHWMQHMWPU6 IK6 OGU

]LGKHUS6WPZIKPWIPUS6NGIWIPU6GKN6UGY`RILLUS6PHQ\

@MILNIKOU6MKNPW64WJM]646UTGLL6_P6ZMWHTPW6UM_NIcINPN

GU6ZJLLJYUg

*M_NIcIUIJK64`) @MILNIKOU6MUPN6ZJW6LJY6TG^GWN

IKNMUHWIPU

*M_NIcIUIJK64`. @MILNIKOU6 MUPN6 ZJW6 RJNPWGHP

TG^GWN6IKNMUHWIPU

*M_NIcIUIJK64`( @MILNIKOU6MUPN6ZJW6TIOT6TG^GWN

IKNMUHWIPU

/TP6TG^GWN6JZ6JQQM]GKQ[S6ZJW6HTP6]MW]JUP6JZ6HTP6+JNPS

UTGLL6_P6HTP6WPLGHIcP6NGKOPW6JZ6HTP6UHGWH6GKN6U]WPGN6JZ

ZIWPS6HTP6NGKOPW6JZ6URJbP6JW6OGUPU6OPKPWGHPNS6HTP6NGKOPW

JZ6 Pd]LJUIJK6 JW6 JHTPW6 JQQMWWPKQPU6 ]JHPKHIGLL[

PKNGKOPWIKO6HTP6LIcPU6GKN6UGZPH[6JZ6HTP6JQQM]GKHU6JZ

HTP6_MILNIKOU\

BG^GWN6 JZ6 JQQM]GKQ[6 UTGLL6 _P6 NPHPWRIKPN6 _[6 HTP

9MHTJWIH[6JK6HTP6_GUIU6JZ6HTP6ZIWP6LJGNU6JZ6HTP6QJKHPKHUS

GKN6 HTP6 ]WJQPUUPU6 JW6 J]PWGHIJKU6 QJKNMQHPN6 IK6 HTP

_MILNIKOS6 ]WJcINPNS6 TJYPcPWS6 HTGH6 YTPWP6 HTP

QJR_MUHI_ILIH[6JZ6HTP6RGHPWIGLS6HTP6ZLGRP6U]WPGN6WGHIKO

JZ6HTP6IKHPWIJW6ZIKIUT6JW6JHTPW6ZPGHMWPU6JZ6HTP6_MILNIKO6JW

UHWMQHMWP6GWP6UMQT6GU6HJ6IKcJLcP6G6TG^GWN6OWPGHPW6HTGK

HTP6JQQM]GKQ[6TG^GWNS6HTP6OWPGHPW6NPOWPP6JZ6TG^GWN6UTGLL

OJcPWK6HTP6QLGUUIZIQGHIJK\

!JW6NPHPWRIKGHIJK6JZ6ZIWP6 LJGNU6GKN6ZIWP6 LJGN6NPKUIH[

ZJW6GWWIcIKO6GH6HTP6QLGUUIZIQGHIJK6JZ6JQQM]GKQ[6TG^GWNS

OMINGKQP6JK6QGLJWIZIQ6cGLMPU6JZ6UJRP6QJRRJK6RGHPWIGLU

IU6OIcPK6GH69KKPd69\

96_WJGN6QLGUUIZIQGHIJK6JZ6 IKNMUHWIGL6JQQM]GKQIPU6 IKHJ

LJYS6 RJNPWGHP6 GKN6 TIOT6 TG^GWN6 QLGUUPU6 IU6 OIcPK6 GH

9KKPd @S6ZJW6OMINGKQP\69K[6JQQM]GKQ[6KJH6QJcPWPN6IK

9KKPd @S6 UTGLL6_P6QLGUUIZIPN6 IK6 HTP6RJUH6G]]WJ]WIGHP

QLGUU6NP]PKNIKO6JK6HTP6NPOWPP6JZ6TG^GWN\

%TPWP6NIZZPWPKH6NPOWPPU6JZ6TG^GWN6JZ6JQQM]GKQ[6PdIUH

IK6NIZZPWPKH6]GWHU6JZ6G6_MILNIKOS6HTP6RJUH6TG^GWNJMU

JZ6 HTJUP6 UTGLL6 OJcPWK6 HTP6 QLGUUIZIQGHIJK6 ZJW6 HTP

]MW]JUP6 JZ6 HTIU6 +JNPS6 PdQP]H6 IK6 QGUPU6 YTPWP

TG^GWNJMU6 GWPGU6 GWP6 UPOWPOGHPN6 JW6 ]WJHPQHPN6 GU

U]PQIZIPN6IK6HTP6+JNP\

GX 5<;6"'"."*(% 2HN6 +6 /TIU6 UM_NIcIUIJK6 UTGLL

IKQLMNP6GK[6_MILNIKO6IK6YTIQT6HTP6QJKHPKHU6GWP

JZ6UMQT6QJR]GWGHIcP6LJY6QJR_MUHI_ILIH[6GKN

HTP6 IKNMUHWIGL6 ]WJQPUUPU6 JW6 J]PWGHIJKU

QJKNMQHPN6 HTPWPIK6 GWP6 JZ6 UMQT6 G6 KGHMWP6 HTGH

HTPWP6 IU6 TGWNL[6 GK[6]JUUI_ILIH[6 ZJW6 GK[6 UPLZ`

]WJ]GOGHIKO6 ZIWP6 HJ6 JQQMW6 GKN6 HTP6 JKL[

QJKUPaMPKH6NGKOPW6HJ6LIZP6GKN6]WJ]PWH[6RG[

GWIUP6ZWJR6]GKIQS6ZMRPU6JW6URJbPS6JW6ZIWP6ZWJR

UJRP6PdHPWKGL6UJMWQP\

_X 5<;6"'"."*(% 2HO6 +6 /TIU6 UM_NIcIUIJK6 UTGLL

IKQLMNP6GK[6_MILNIKO6IK6YTIQT6HTP6QJKHPKHU6JW

IKNMUHWIGL6]WJQPUUPU6JW6J]PWGHIJKU6QJKNMQHPN

HTPWPIK6GWP6LIG_LP6HJ6OIcP6WIUP6HJ6G6ZIWP6YTIQT

YILL6_MWK6YIHT6RJNPWGHP6WG]INIH[6JW6WPUMLH6IK

JHTPW6TG^GWNJMU6UIHMGHIJK6GKN6RG[6OIcP6JZZ6G

QJKUINPWG_LP6 cJLMRP6 JZ6 URJbPS6 _MH6 ZWJR

YTIQT6KPIHTPW6HJdIQ6ZMRPU6KJW6Pd]LJUIJKU6GWP

HJ6_P6ZPGWPN6IK6HTP6PcPKH6JZ6ZIWP\

QX 5<;6"'"."*(% 2HP6 +6 /TIU6 UM_NIcIUIJK6 UTGLL

IKQLMNP6GK[6_MILNIKO6IK6YTIQT6HTP6QJKHPKHU6JW

IKNMUHWIGL6]WJQPUUPU6JW6J]PWGHIJKU6QJKNMQHPN

HTPWPIK6GWP6LIG_LP6HJ6OIcP6WIUP6HJ6G6ZIWP6YTIQT

YILL6_MWK6YIHT6PdHWPRP6 WG]INIH[6JW6 WPUMLH6 IK

JHTPW6 TG^GWNJMU6 UIHMGHIJK6 JW6 ZWJR6 YTIQT

]JIUJKJMU6ZMRPU6JW6Pd]LJUIJKU6GWP6HJ6_P6ZPGWPN

IK6HTP6PcPKH6JZ6G6ZIWP\

8;1;S(2#*<&%D%5)*#/>$%M<"36"(>.

/TPUP6UTGLL6IKQLMNP6GK[6_MILNIKO6JW6]GWH6JZ6G6_MILNIKO

MUPN6]WIRGWIL[6ZJW6HTP6UHJWGOP6JW6UTPLHPWIKO6VIKQLMNIKO

UPWcIQIKOS6]WJQPUUIKO6JW6WP]GIWU6IKQINPKHGL6HJ6UHJWGOPX

JZ6 OJJNUS6 YGWP6 JW6 RPWQTGKNIUP6 VPdQP]H6 HTJUP6 HTGH

IKcJLcP6TIOTL[6QJR_MUHI_LP6JW6Pd]LJUIcP6]WJNMQHU6JW

RGHPWIGLUXS6 cPTIQLPU6 JW6 GKIRGLUS6 ZJW6 PdGR]LPS

YGWPTJMUPUS6QJLN6UHJWGOPUS6ZWPIOTH6NP]JHUS6HWGKUIH6UTPNUS

UHJWPTJMUPUS6 HWMQb6 GKN6 RGWIKP6 HPWRIKGLUS6 OGWGOPUS

TGKOGWUS6 OWGIK6 PLPcGHJWUS6 _GWKU6 GKN6 UHG_LPU\6 *HJWGOP

]WJ]PWHIPU6 GWP6 QTGWGQHPWI^PN6 _[6 HTP6 ]WPUPKQP6 JZ

WPLGHIcPL[6URGLL6KMR_PW6JZ6]PWUJKU6IK6]WJ]JWHIJK6HJ6HTP

GWPG\6 9K[6 KPY6 MUP6 YTIQT6 IKQWPGUPU6 HTP6 KMR_PW6 JZ

JQQM]GKHU6HJ6G6ZIOMWP6QJR]GWG_LP6YIHT6JHTPW6QLGUUPU6JZ

JQQM]GKQ[6UTGLL6QTGKOP6HTP6QLGUUIZIQGHIJK6JZ6HTP6_MILNIKO

HJ6HTGH6JZ6HTP6KPY6MUPS6ZJW6PdGR]LPS6TGKOGWU6MUPN6ZJW

GUUPR_L[6 ]MW]JUPUS6 YGWPTJMUPU6 MUPN6 ZJW6 JZZIQP

]MW]JUPUS6OGWGOP6_MILNIKOU6MUPN6ZJW6RGKMZGQHMWIKO\

8;1;10(2#*<&%W%D/X/#6*<.%M<"36"(>.

/TPUP6UTGLL6IKQLMNP6GK[6_MILNIKO6JW6]GWH6HTPWPJZ6YTIQT

IU6 MUPN6 ZJW6 HTP6 UHJWGOPS6 TGKNLIKOS6 RGKMZGQHMWP6 JW

]WJQPUUIKO6JZ6TIOTL[6QJR_MUHI_LP6JW6Pd]LJUIcP6RGHPWIGLU

JW6 ]WJNMQHU6 YTIQT6 GWP6 LIG_LP6 HJ6 _MWK6 YIHT6 PdHWPRP

WG]INIH[6GKNfJW6YTIQT6RG[6]WJNMQP6]JIUJKJMU6ZMRPU

JW6Pd]LJUIJKU6ZJW6UHJWGOPS6TGKNLIKOS6RGKMZGQHMWIKO6JW

]WJQPUUIKO6 YTIQT6 IKcJLcP6 TIOTL[6 QJWWJUIcPS6 HJdIQ6 JW

KJdIJMU6 GLbGLIUS6 GQINU6 JW6 JHTPW6 LIaMINU6 JW6 QTPRIQGLU

]WJNMQIKO6 ZLGRPS6 ZMRPU6 GKN6 Pd]LJUIcPS6 ]JIUJKJMUS

IWWIHGKH6JW6QJWWJUIcP6OGUPUh6GKN6ZJW6HTP6UHJWGOPS6TGKNLIKO

JW6 ]WJQPUUIKO6 JZ6 GK[6 RGHPWIGL6 ]WJNMQIKO6 Pd]LJUIcP

RIdHMWPU6JZ6NMUH6YTIQT6WPUMLH6IK6HTP6NIcIUIJK6JZ6RGHHPW

IKHJ6 ZIKP6 ]GWHIQLPU6 UM_ePQH6 HJ6 U]JKHGKPJMU6 IOKIHIJK\

$dGR]LPU6JZ6_MILNIKOU6IK6HTIU6QLGUU6GWP6HTJUP6_MILNIKOU

YTIQT6GWP6MUPN6ZJWS

GX UHJWGOPS6 MKNPW6 ]WPUUMWP6 JZ6 RJWP6 HTGK

F\) 2fRR.6GKN6IK6aMGKHIHIPU6PdQPPNIKO6-F6R(S
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JZ6 GQPH[LPKPS6 T[NWJOPKS6 ILLMRIKGHIKO6 GKN

KGHMWGL6OGUPUS6GRRJKIGS6QTLJWIKPS6]TJUOPKPS

UML]TMW6NIJdINPS6QGW_JK6NIJdINPS6RPHT[LJdINP

GKN6 GLL6 OGUPU6 UM_ePQH6 HJ6 Pd]LJUIJKS6 ZMRP6 JW

HJdIQ6TG^GWNS6QW[JOPKIQ6OGUPUS6PHQh

_X UHJWGOP6GKN6TGKNLIKO6JZ6TG^GWNJMU6GKN6TIOTL[

ZLGRRG_LP6LIaMINUS6LIaMPZIG_LP6OGUPU6LIbP63,4S

WJQbPH6]WJ]PLLGKHUS6PHQh

QX UHJWGOP6GKN6TGKNLIKO6JZ6TG^GWNJMU6GKN6TIOTL[

ZLGRRG_LP6JW6Pd]LJUIcP6RGHPWIGLU6VJHTPW6HTGK

LIaMINUXh6GKN

NX RGKMZGQHMWP6 JZ6 GWHIZIQIGL6 ZLJYPWUS6 U[KHTPHIQ

LPGHTPWS6 GRRMKIHIJKS6 Pd]LJUIcPU6 GKN

ZIWPYJWbU\

2"/$6+696LIUH6JZ6TG^GWNJMU6UM_UHGKQPU6OIcIKO6aMGKHIHIPUS6ZJW

YTIQT6 JW6 PdQPPNIKO6 YTIQT6 JYKPWU6 TGKNLIKO6 UMQT6 UM_UHGKQPU

GWP6WPaMIWPN6HJ6_P6QJcPWPN6MKNPW6C8$%4<;3"1%,"/;"3")0%@(.<#/(1$

J1)S6 )AA)S6 TGU6 _PPK6KJHIZIPN6MKNPW6 HTP6 i?<3$.% *(% A9$#>$(10

43/(("(>Y%4#$&/#$6($..%/(6%?$.&*(.$%-*#%:8$9"1/3%J11"6$().Z

_[6 HTP6 4JcH\6 JZ6 1KNIGS6 0IKIUHW[6 JZ6 $KcIWJKRPKH6 GKN6 !JWPUHU

2JHIZIQGHIJK62J\64\*\#\6(8-V$X6NGHPN6F)69MOMUH6)AA;\

8;1;11(%F"L$6%I11<&/(10

1K6QGUP6JZ6RIdPN6JQQM]GKQ[S6IK6UJ6ZGW6GU6ZIWP6]WJHPQHIJK

IU6 QJKQPWKPNS6 GLL6 HTP6JQQM]GKQIPUfHTP6 PKHIWP6_MILNIKO

UTGLL6_P6OJcPWKPN6_[6HTP6RJUH6WPUHWIQHIcP6]WJcIUIJKU6JZ

HTP6 +JNP6 GRJKO6 HTJUP6 G]]LIQG_LP6 ZJW6 IKNIcINMGL

JQQM]GKQIPU\6/TP6]WJcIUIJKU6ZJW6LIZP6UGZPH[6OIcPK6IK6HTP

+JNP6ZJW6IKNIcINMGL6JQQM]GKQ[6UTGLLS6TJYPcPWS6G]]L[

HJ6 HTP6 WPU]PQHIcP6 JQQM]GKQIPU\6 $dIHU6 IK6 UMQT6 RIdPN

JQQM]GKQ[6UTGLL6_P6GWWGKOPN6UJ6GU6HJ6PKUMWP6HTGH6RPGKU

JZ6 POWPUU6 IU6 KJH6 NPQWPGUPN6 IK6 HTP6NIWPQHIJK6JZ6 POWPUU

HWGcPL\

!MWHTPWS6IK6UMQT6RIdPN6JQQM]GKQIPUS6HTP6JQQM]GKQIPU

GWP6GLUJ6WPaMIWPN6HJ6_P6UP]GWGHPN6VTJWI^JKHGLL[6GKNfJW

cPWHIQGLL[6 GU6 HTP6 QGUP6 RG[6 _PX6 _[6 G6 .8F6 RIK6 ZIWP

WPUIUHGKQP6WGHIKO\

8;1;1!(6%TPWP6QTGKOP6IK6HTP6JQQM]GKQ[6JZ6GK[6_MILNIKO

]LGQPU6IH6IK6G6NIZZPWPKH6OWJM]6JW6IK6G6NIZZPWPKH6UM_NIcIUIJK

JZ6 HTP6 UGRP6 OWJM]S6 UMQT6 _MILNIKO6 UTGLL6 _P6 RGNP6 HJ

QJR]L[6YIHT6HTP6WPaMIWPRPKHU6JZ6HTP6+JNP6ZJW6HTP6KPY

OWJM]6JW6IHU6UM_NIcIUIJK\

8;1;18(6%TPWP6HTP6KPY6JQQM]GKQ[6JZ6G6_MILNIKO6IU6LPUU

TG^GWNJMUS6_GUPN6JK6LIZP6GKN6ZIWP6WIUbS6HTGK6IHU6PdIUHIKO

JQQM]GKQ[S6IH6UTGLL6KJH6_P6KPQPUUGW[6HJ6QJKZJWR6HJ6HTP

WPaMIWPRPKHU6 JZ6 HTP6 +JNP6 ZJW6 HTP6 KPY6 OWJM]6 JW6 IHU

UM_NIcIUIJK\

8;1;15(696QPWHIZIQGHP6JZ6JQQM]GKQ[6UTGLL6_P6KPQPUUGW[S

GU6WPaMIWPN6MKNPW6,GWH6.6i9NRIKIUHWGHIJKj6JZ6HTP6+JNPS

_PZJWP6 GK[6 QTGKOP6 IU6 PZZPQHPN6 IK6 HTP6 QTGWGQHPW6 JZ

JQQM]GKQ[6JZ6GK[6_MILNIKO\

8;!(/>H@(aFG@=

8;!;1(Q$9/#1/)"*(

/TP6QIH[6JW6GWPG6MKNPW6HTP6eMWIUNIQHIJK6JZ6HTP69MHTJWIH[

UTGLLS6ZJW6HTP6]MW]JUP6JZ6HTP6+JNPS6_P6NPRGWQGHPN6IKHJ

NIUHIKQH6 ^JKPUS6 _GUPN6 JK6 ZIWP6 TG^GWN6 IKTPWPKH6 IK6 HTP

_MILNIKOU6 GKN6 UHWMQHMWPU6 GQQJWNIKO6 HJ6 JQQM]GKQ[

V.$$%8;1XS6YTIQT6UTGLL6_P6QGLLPN6GU6i!IWP6CJKPUj\

8;!;!(G<9;$#%/(6%Q$.">(/)"*(%*-%!"#$%[*($.

8;!;!;1(/TP6KMR_PW6JZ6ZIWP6̂ JKPU6IK6G6QIH[6JW6GWPG6MKNPW

HTP6 eMWIUNIQHIJK6 JZ6 HTP6 9MHTJWIH[6 NP]PKNU6 M]JK6 HTP

PdIUHIKO6LG[JMHS6H[]PU6JZ6_MILNIKO6QJKUHWMQHIJK6V.$$%8;8XS

QLGUUIZIQGHIJK6JZ6PdIUHIKO6_MILNIKOU6_GUPN6JK6JQQM]GKQ[

V.$$%8;1X6GKN6Pd]PQHPN6ZMHMWP6NPcPLJ]RPKH6JZ6HTP6QIH[

JW6GWPG\61K6LGWOP6QIHIPU6JW6GWPGUS6HTWPP6ZIWP6̂ JKPU6RG[6_P

KPQPUUGW[S6YTILP6IK6URGLLPW6JKPUS6JKP6JW6HYJ6RG[6_P

GNPaMGHP\

8;!;!;!(6/TP6ZIWP6̂ JKPU6UTGLL6_P6RGNP6MUP6JZ6IK6LGKN6MUP

NPcPLJ]RPKH6]LGK6GKN6UTGLL6_P6NPUIOKGHPN6GU6ZJLLJYUg

GX !"#$%[*($%G*\%N6+6/TIU6UTGLL6QJR]WIUP6GWPGU

TGcIKO6 WPUINPKHIGL6 V4WJM]6 9XS6 PNMQGHIJKGL

V4WJM]6@XS6IKUHIHMHIJKGL6V4WJM]6+XS6GUUPR_L[

V4WJM]6&XS6URGLL6_MUIKPUU6V*M_NIcIUIJK6$`)X

GKN6RPWQGKHILP6V4WJM]6!X6_MILNIKOUS6JW6GWPGU

YTIQT6 GWP6 MKNPW6 NPcPLJ]RPKH6 ZJW6 UMQT

JQQM]GKQIPU\

_X !"#$% [*($% G*\% O6 +6 /TIU6 UTGLL6 QJR]WIUP

_MUIKPUU6 V*M_NIcIUIJKU6 $`.6 HJ6 $`:X6 GKN

IKNMUHWIGL6 _MILNIKOU6 V*M_NIcIUIJKU6 4`)6 GKN

4`.XS6PdQP]H6TIOT6TG^GWN6IKNMUHWIGL6_MILNIKOU

V*M_NIcIUIJK64`(X6JW6GWPGU6YTIQT6GWP6MKNPW

NPcPLJ]RPKH6ZJW6UMQT6JQQM]GKQIPU\

QX !"#$%[*($%G*\%P6+%/TIU6UTGLL6QJR]WIUP6GWPGU

TGcIKO6 TIOT6 TG^GWN6 IKNMUHWIGL6 _MILNIKOU

V*M_NIcIUIJK6 4`(XS6 UHJWGOP6 _MILNIKOU

V4WJM]6BX6GKN6_MILNIKOU6ZJW6TG^GWNJMU6MUPU

V4WJM]6 EX6 JW6 GWPGU6 YTIQT6 GWP6 MKNPW

NPcPLJ]RPKH6ZJW6UMQT6JQQM]GKQIPU\

8;!;8(:8/(>$%"(%)8$%!"#$%[*($%M*<(6/#"$.

%TPK6HTP6_JMKNGWIPU6JZ6GK[6ZIWP6^JKP6GWP6QTGKOPNS6JW

YTPK6IH6IU6IKHPKNPN6HJ6IKQLMNP6JHTPW6GWPGU6JW6H[]PU6JZ

JQQM]GKQIPU6 IK6 GK[6 ZIWP6 ^JKPS6 IH6 UTGLL6 _P6 NJKP6 _[

ZJLLJYIKO6HTP6UGRP6]WJQPNMWP6GU6ZJW6]WJRMLOGHIKO6KPY

WMLPU6JW6JWNIKGKQPU6JW6_JHT\

8;!;5%I'$#3/&&"(>%!"#$%[*($

8;!;5;1(%TPK6GK[6_MILNIKO6IU6UJ6UIHMGHPN6HTGH6IH6PdHPKNU

HJ6RJWP6HTGK6JKP6ZIWP6^JKPS6IH6UTGLL6_P6NPPRPN6HJ6_P6IK

HTP6ZIWP6̂ JKP6IK6YTIQT6HTP6RGeJW6]JWHIJK6JZ6HTP6_MILNIKO

JW6UHWMQHMWP6IU6UIHMGHPN\

8;!;5;!(%TPK6GK[6_MILNIKO6IU6UJ6UIHMGHPN6HTGH6IH6PdHPKNU

PaMGLL[6HJ6RJWP6HTGK6JKP6ZIWP6^JKPS6IH6UTGLL6_P6NPPRPN
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HJ6_P6IK6HTP6ZIWP6̂ JKP6TGcIKO6RJWP6TG^GWNJMU6JQQM]GKQ[

_MILNIKOU\

8;!;9(C$9&*#/#0%M<"36"(>.%*#%5)#<1)<#$.

8;!;9;1( /PR]JWGW[6 _MILNIKOU6 GKN6 UHWMQHMWPU6 UTGLL6 _P

]PWRIHHPN6JKL[6IK6!IWP6CJKPU62J\6)6GKN6.6GU6HTP6QGUP

RG[6_PS6GQQJWNIKO6HJ6HTP6]MW]JUP6ZJW6YTIQT6HTPUP6GWP

HJ6_P6MUPNS6_[6U]PQIGL6]PWRIH6ZWJR6HTP69MHTJWIH[6ZJW6G

LIRIHPN6]PWIJN6GKN6UM_ePQH6HJ6UMQT6QJKNIHIJKU6GU6RG[

_P6IR]JUPN6IK6HTP6]PWRIH\

8;!;9;!(*MQT6_MILNIKOU6GKN6HPR]JWGW[6UHWMQHMWPU6UTGLL

_P6 QJR]LPHPL[6 WPRJcPN6 JK6 HTP6 Pd]IW[6 JZ6 HTP6 ]PWIJN

U]PQIZIPN6IK6HTP6]PWRIH\

8;!;9;8( 9NPaMGHP6 ZIWP6 ]WPQGMHIJKGW[6 RPGUMWPU6 IK6 HTP

QJKUHWMQHIJK6JZ6HPR]JWGW[6UHWMQHMWPU6GKN64/(6/3.6UTGLL

_P6HGbPK6IK6GQQJWNGKQP6YIHT6OJJN6]WGQHIQP6l8V8Xm\

8;!;26?$.)#"1)"*(.%*(%)8$%C0&$%*-%:*(.)#<1)"*(%-*#%G$E

M<"36"(>.

/TPUP6UTGLL6_P6GU6ZJLLJYUg

GX @MILNIKOU6 PWPQHPN6 IK6 !IWP6 CJKP6 2J\6 )6 UTGLL

QJKZJWR6HJ6QJKUHWMQHIJK6JZ6/[]P6)S6.S6(6JW68\

_X @MILNIKOU6 PWPQHPN6 IK6 !IWP6 CJKP6 2J\6 .6 UTGLL

QJKZJWR6HJ6QJKUHWMQHIJK6JZ6/[]P6)S6.6JW6(\

QX @MILNIKOU6 PWPQHPN6 IK6 !IWP6 CJKP6 2J\6 (6 UTGLL
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SI Type of Building 
No. Occupancy 

Fire 
Exting-
nisher 

(1) (2) (3) 
RESIDENTIAL BUILDINGS (A) 
a) Lodging and 

Rooming Houses 
(A-1) (see Note 3) 

I) Less than 15 min 
height 

i) Up to 15 R 
rooms 

ii) More than 15 R 
and up to 30 
rooms 

iii) More than 30 R 
rooms 

b) One or two NR 
Family Private 
Dwellings 
(A-2) (see Note 3) 

c) Dormitories (A-3) 
and Apartment 
Houses (A-4) 

1) Less than 15 min R 
height 

First 
Aid 

Hose 
Reel 

(4) 

NR 

R 

R 

NR 

R 

Table 7 Minimum Requirements for Fire Fighting Installations 
[Clauses 4.9(a), 4.9(c), 4.9(e), 5.1.1(a), 5.1.1(d), 5.1.2.1, 5.1.3(a), E-7, H-2(f) and Table 2] 

Type of Installation Water Supply Pump Capacity 
(litre) (litre/min) 

Wet Riser Down Yard Automatic Manually Automatic Under-ground Terrace Pump Near At the 
Comer Hydrant Sprinkler Operated Detection Static Water Tank Underground Terrace Tank 

System Electronic and A1arm Storage Tank over Static Water Level with 
Fire Alarm System Combined Respective Storage Tank Minimum 

Systems (see Note 2) Capacity for Tower (Fire Pump) Pressure of 
(see Note 1) Wet Riser, Terrace with 3.5 kg/cm2 

Yard Hydrant Minimum 
and Sprinklers Pressure of 

per Set of 3.5 kgIcm2 at 
Pumps Remotest 

Location 
(5) (6) (7) (8) (9) (10) (11) (12) (13) (14) 

NR NR NR R NR NR NR 5000 NR NR 
(see Note 4) (see Note 5) 

NR NR NR R NR NR NR 5000 NR 450 
(see Note 4) (5000) (450) 

(see Note 6) (see Note 6) 
NR NR NR R R NR NR 10000 NR 450 

(see Note 4) (see Note 7) (5000) (450) 
(see Note 6) (see Note 6) 

NR NR NR NR NR NR NR NR NR NR 

NR NR NR R NR NR NR 5000 NR 450 
(see Note 4) (5000) (450) 

(see Note 6) (see Note 6) 
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Sl 
No. 

_ (12 
2) 

3) 

4) 

5) 

d) 
I) 

Type of Building 
Occupancy 

15 m and above 
but not exceeding 
35 m in height 
Above 35 m but 
not exceeding 
45 m in height 
Above 45 min 
height but not 
exceeding 60 m in 
height 
Above 60 min 
height 

Hotels (A-S) 
Less than 15 min 
height 
i) Floor area not 

exceeding 
300 m2 on any 
of the floor 

ii) Floor area 
exceeding 
300 m2 but not 
more l000m2 

on any of the 
floor 

iii) Floor area 
exceeding 
1 000 m2 on 
any of the 
floor 

Fire First 
Exting- Aid 
uisher Hose 

Reel 

- SR-R - R 

R R 

R R 

R R 

R R 

R R 

R R 

Table 7 - (Continued) 

Type of Installation 

Wet Riser Down Yard Automatic Manually 
Comer Hydrant Sprinkler Operated 

System Electronic 
Fire Alarm 

Systems 
(see Note 1) 

(§)- - (7) @) 
NR R NR R R 

(see Note 4) (see Note 8) 

R NR NR R R 
(see Note 4 
and Note 9) 

R NR R R R 

R NR R R R 

NR NR NR R R 
(see Note 4) 

R NR NR R R 
(see Note 7) (see Note 4) 

R NR R R R 
(see Note 15) (see Note 1) 

Water Supply 
(lltre)-

Pump Capacity 
(llWmIn) 

Automatic Under-ground Terrace Pump Near At the 
Detection Static Water Tank Underground Terrace Tank 
and Alarm Storage Tank over Static Water Level with 

System Combined Respective Storage Tank Minimum 
(see Note 2) Capacity for Tower (Fire Pump) Pressure of 

Wet Riser, Terrace with 3.5 kg/cm2 

Yard Hydrant Minimum 
and Sprinklers Pressure of 

per Set of 3.5 kg/cm2 at 
Pumps Remotest 

Location 
QD _ _ (1) (11) 

NR NIi- 25000 NR 900 

NR 75000 5000 (see Note 10) NR 

NR 150000 10000 (see Note Il) NR 

R 200000 10000 (see Note 12 NR 
& Note 13) 

NR NR 5000 NR 450 
(5000) (450) 

(see Note 6) (see Note 6) 

R 10 000 for 10000 (see Note 14 450 
every 500 m2 (5000) in case of (450) 

floor area (see Note 6) provision of (see Note 6) 
subject to wet riser) 

minimum of 
50000 

(see Note 7) 
R 100000 10000 (see Note 15 NR 

(see Note 15) (see Note 4) and Note 14) 
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ti 

SI Type of Building 
No. Occupancy 

Fire First Wet Riser 
Exting- Aid 
uisher Hose 

Reel 

(I) (2) (3) (4) (5) 
2) 15 m and above R R R 

but not exceeding 
30m 

3) Above 30 min R R R 
height 

e) Hotels (A-6) R R R 

EDUCATIONAL BUILDINGS (B) (see Note 16) 

I) Less than 15 m in 
height 
i) Ground plus one R R NR 
or more storeys 

2) 15 m and above R R NR 
but not exceeding 
24 min heil!:ht 

3) Above 24 m but R R R 
not exceeding 
30 m in height 

INSTITUTIONAL BUILDINGS (C) (see Note 16) 

a) Hospitals, 
Sanatoria and 
Nursing Homes 
(C-I) 

1) Less than 15 m in 
height with plot 
area up to 
lOOOm2 

i) Up to ground R NR NR 
plus one 
storey, with no 
beds 

Table 7 - (Continued) 
Type of Installation 

Down Yard Automatic Manually 
Comer Hydrant Sprinkler Operated 

System Electronic 
Fire Alarm 

Systems 
(see Note I) 

(6) (7) (8) (9) 
NR R R R 

NR R R R 

NR R R R 

NR NR R NR 
(see Note 4) 

R NR R R 
(see Note 4) 

NR R R R 
(see Note 4) 

NR NR R R 
(see Note 4) 

Water Supply 
Oitre)-

Pump Capacity 
OiWmin) 

Automatic Under-ground Terrace Pump Near At the 
Detection Static Water Tank Underground Terrace Tank 
and Alarm Storage Tank over Static Water Level with 

System Combined Respective Storage Tank Minimum 
(see Note 2) Capacity for Tower (Fire Pump) Pressure of 

Wet Riser, Terrace with 3.5 kg/cm2 

Yard Hydrant Minimum 
and Sprinklers Pressure of 

per Set of 3.5 kg/cm2 at 
Pumps Remotest 

Location 
(10) (II) (12) (13) (14) 

R 150000 20000 (see Note 11) NR 

R 200000 20000 (see Note 11) NR 

R 250000 20000 (see Note 12) NR 

NR NR 10000 NR 450 
(5000) (450) 

(see Note 6) (see Note 6) 
NR NR 25000 NR 900 

NR 50000 (5000) (see Note 14) NR 
(see Note 6) 

NR NR (5000) NR (450) 
(see Note 6) (see Note 6) 
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SI 
No. 

(l) 

2) 

3) 

4) 

b) 

I) 

Type of Building 
Occupancy 

(2) 
ii) Up to ground 

plus one storey 
with beds 

iii) Ground plus 
two or more 
storeys, with 
no beds 

iv) Ground plus 
two or more 
storeys, with 
beds 

Less than 15 min 
height with plot 
area more than 
lOOOm2 

15 m and above 
but not exceeding 
24 m in height 
Above 24 m and 
not exceeding 
45 m in height 
Custodial (C-2), 
and Penal and 
Mental (C-3) 
Less than 10m in 
height 
i) Up to 300 
persons 

ii) More than 300 
persons 

Fire First 
Exting- Aid 
uisher Hose 

Reel 

(3) (4) 
R R 

R R 

R R 

R R 

R R 

R R 

R R 

R R 

Table 7 - (Continued) 

Type of Installation 

Wet Riser Down Yard Automatic Manually 
Comer Hydrant Sprinkler Operated 

System Electronic 
Fire Alarm 

Systems 
(see Note I) 

(5) (6) (7) (8) (9) 
NR NR NR R R 

(see Note 4) 

NR R NR R R 
(see Note 4) 

R NR NR R R 
(see Note I) 

R NR R R R 
(see Note I) 

R NR R R R 

R NR R R R 

NR NR NR R R 
(see Note 4) 

NR R NR R R 
(see Note 4) 

Water Supply 
(litre)-

Pump Capacity 
(lilreJmin) 

Automatic Under-ground Terrace Pump Near At the 
Detection Static Water Tank Underground Terrace Tank 
and Alarm Storage Tank over Static Water Level with 

System Combined Respective Storage Tank Minimum 
(see Note 2) Capacity for Tower (Fire Pump) Pressure of 

Wet Riser, Terrace with 3.5 kg/cm2 

Yard Hydrant Minimum 
and Sprinlders Pressure of 

per Set of 3.5 kglcm2 at 
Pumps Remotest 

Location 
(10) (II) (12) (13) (14) 
NR NR 5000 NR 450 

(5000) (450) 
(see Note 6) (see Note 6) 

R NR 10000 NR 900 
(5000) (450) 

(see Note 6) (see Note 6) 

R 75000 10000 (see Note 14) NR 

R 100000 10000 (see Note 14) NR 

R 150000 20000 (see Note 10) NR 

R 200000 20000 (see Note II) NR 

NR NR 10000 NR 450 
(5000) (450) 

(see Note 6) (see Note 6) 
NR NR 15000 NR 900 

(5000) (450) 
(see Note 6) (see Note 6) 

   
  

     



.... Sl Type of Building 
No. Occupancy 

Fire First 
Exting- Aid 
uisher Hose 

Reel 

(1) (2) (3) (4) 
2) 10 m and above R R 

but not exceeding 
15 m in height 

3) 15 m and above R R 
but not exceeding 
24 m in height 

4) 24 m and above R R 
but not exceeding 
30 m in height 

ASSEMBLY BUILDINGS (0) (see Note 16) 

a) Buildings 
(D-11oD-S) 

I) Less than 10m in 
height 
i) Up to 300 R R 

persons 

ii) More than 300 R R 
persons 

2) Above 10 m but R R 
not exceeding 
15 m in height 

3) Above 15 m but R R 
not exceeding 
24 m in height 

4) Above 24 m but R R 
not exceeding 
30 m in height 

b) 0-6 R R 
c) 0-7 For details see 6.4.4 

Table 7 - (Continued) 

Type of Installation 

Wet Riser Down Yard Automatic Manually 
Comer Hydrant Sprinkler Operated 

System Electronic 
Fire Alarm 

Systems 
(see Note I) 

(5) (6) (7) (8) (9) 
R NR R R R 

(see Note 4) 

R NR R R R 

R NR R R R 

NR R NR R R 
(see Note 4) 

NR R NR R R 
(see Note 4) 

R NR NR R R 
(see Note 4) (see Note 1) 

R NR R R R 

R NR R R R 

R NR R R R 

Water Supply Pump Capacity 
(litre) (Iitrelmin) 

Automatic Under-ground Terrace Pump Near At the 
Detection Static Water Tank Underground Terrace Tank 
and Alarm Storage Tank over Static Water Level with 

System Combined Respective Storage Tank Minimum 
(see Note 2) Capacity for Tower (Fire Pump) Pressure of 

Wet Riser. Terrace with 3.5 kg/cm2 

Yard Hydrant Minimum 
and Sprinklers Pressure of 

per Set of 3.5 kg/cm2 at 
Pumps Remotest 

Location 
(10) (11) (12) (13) (14) 

R 100 000 5000 (see Note 10) NR 
(5000) 

(see Note 6) 
R 150000 10000 (see Note 11) NR 

R 200000 20000 (see Note 11) NR 

NR NR 20000 NR 450 
(5000) (450) 

(see Note 6) (see Note 6) 
NR NR 25000 NR 900 

(5000) (450) 
(see Note 6) (see Note 6) 

R 100 000 5000 (see Note 10) 450 
(5000) (450) 

(see Note 6) (see Note 6) 
R 150000 10000 (see Note 10) NR 

R 200000 20000 (see Note 11) NR 

R 200000 20000 (see Note 12) NR 
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SI Type of Building 
No. Occupancy 

Fire 
Exting-
nisher 

(I) (2) (3) 

BUSINESS BUILDINGS (E) 

I) Less than 10 m in R 
height 

2) Above 10 m but R 
not exceeding 
15 m in heil?;ht 

3) Above 15 m and R 
up to 24 min 
height 

4) Above 24 m and R 
up to 30 m in 
heil?;ht 

5) Above 30 min R 
height 

MERCANTILE BUILDINGS (F) 

a) F-l and F-2 
(see Note 16) 

I) Less than 15 m in 
heil?;ht 
i) Ground plus R 

one storey, 
with total of all 
floor area not 
exceeding 
500m2 

First 
Aid 

Hose 
Reel 

(4) 

R 

R 

R 

R 

R 

R 

Table 7 - (Continued) 

Type of Installation 

Wet Riser Down Yard Automatic ManuaIly 
Comer Hydrant Sprinkler Operated 

System Electronic 
Fire Alarm 

Systems 
(see Note I) 

(5) (6) (7) (8) (9) 

NR R NR R R 
(see Note 4) 

R NR NR R R 
(see Note 4) 

R NR R R R 

R NR R R R 

R NR R R R 

NR NR NR R NR 
(see Note 4) 

Water Supply Pump Capacity 
(litre) (litreJmln) 

Automatic Under-ground Terrace Pump Near At the 
Detection Static Water Tank Underground Terrace Tank 
and Alarm Storage Tank over Static Water Level with 

System Combined Respective Storage Tank Minimum 
(see Note 2) Capacity for Tower (Fire Pump) Pressure of 

Wet Riser, Terrace with 3.5 kglcm2 

Yard Hydrant Minimum 
and Sprinklers Pressure of 

per Set of 3.5 kgIcm2 at 
Pumps Remotest 

Location 
(10) (11) (12) (13) (14) 

NR NR 10000 NR 450 
(5 (00) (450) 

(see Note 6) (see Note 6) 
R 50000 5000 (see Note 14) 450 

(5 (00) (450) 
(see Note 6) (see Note 6) 

R 100000 10000 (see Note 10) NR 

R 150 000 20000 (see Note II) NR 

R 200000 20000 (see Note 12) NR 

NR NR 5000 NR 450 
(5 (00) (450) 

(see Note 6) (see Note 6) 

   
  

     



.... Sl Type of Building 
No. Occupancy 

Fire First 
Exting- Aid 
uisher Hose 

Reel 

r ill -_Q>-
ii) Ground plus R R 

one storey and 
total of all 
floor area 
exceeding 
500m2 

iii) More than R R 
ground plus 
one storey 

2) Above 15 m but R R 
not exceeding 
24 m in height 

3) Above 24 m but R R 
not exceeding 
30 m in height 

b) Underground R R 
shopping complex 
(F-3) 

INDUSTRIAL BUILDINGS (G) (see Note 17) 

a) Low Hazard (G-l) 
(see Note IS) 
i) Covered area R NR 

up to 100 m2 

ii) Covered area R R 
more than 
100m2 and up 
to 500 m2 

Wet Riser 

NR 

NR 

R 

R 

R 

NR 

NR 

Table 7 - (Continued) 

Type of Installation 

Down Yard Automatic Manually 
Comer Hydrant Sprinkler Operated 

System Electronic 
Fire Alarm 

Systems 
(see Note I) 

(7) @) (9) 
R NR R R 

(see Note 4) 

R NR R R 
(see Note 4) 

NR R R R 

NR R R R 

NR R R R 

NR NR R NR 
(see Note 4) 

R NR R NR 
(see NoteS) (see Note 4) 

Water Supply 
(lltre)-

Pump Capacity 
(llWmIn) 

Automatic Under-ground Terrace Pump Near At the 
Detection Static Water Tank Underground Terrace Tank 
and Alarm Storage Tank over Static Water Level with 

System Combined Respective Storage Tank Minimum 
(see Note 2) Capacity for Tower (Fire Pump) Pressure of 

Wet Riser, Terrace with 3.5 kg/cm2 

Yard Hydrant Minimum 
and Sprinklers Pressure of 

per Set of 3.5 kg/cm2 at 
Pumps Remotest 

Location 
(10) (II) (g) ill) 
NR NR 20000 NR 900 

(5000) (450) 
(see Note 6) (see Note 6) 

NR NR 25000 NR 900 
(5000) (450) 

(see Note 6) (see Note 6) 
R 100000 10000 (see Note 10) NR 

R 200000 20000 (see Note II) NR 

R 150000 10000 (see Note II) NR 

NR NR 5000 NR 450 
(see Note 5) (see Note 5) 

NR NR 20000 NR 450 
(5000) (450) 

(see Note 6) (see Note 6) 

   
  

     



! 
I 
!; :;: 

SI 
No. 

(I) 

b) 

Type of Building 
Occupancy 

(2) 
iii) Covered area 

more than 
500 m2 (for 
building height 
up to 15 m) 

iv) Covered area 
more than 
500 m2 (for 
building height 
above 15 mf 

Moderate Hazard 
(G-2) 
(see Note 18) 
i) Covered area 

up to 100 m2 

ii) Covered area 
more than 
100 m2 and up 
to 500 m2 

iii) Covered area 
more than 
500m2 and up 
to 1000 m2 (for 
height up to 
15m) 

iv) Covered area 
more than 
500 m2 and up 
to 1000 m2 (for 
height above 
15m) 

v) Covered area 
more than 
lOOOm2 

Fire First 
Exting- Aid 
uisher Hose 

Reel 

(3) (4) 
R R 

R R 

R R 

R R 

R R 

R R 

R R 

Table 7 - (Continued) 

Type of Installation 

Wet Riser Down Yard Automatic Manually 
Comer Hydrant Sprinkler Operated 

System Electronic 
Fire Alarm 

Systems 
(see Note l) 

(5) (6) (7) (8) (9) 
NR R NR R R 

(see Note 4) 

R NR R R R 
(see Note 4) 

NR NR NR R NR 

NR NR NR R NR 

NR R NR R R 

R NR R R R 

R NR R R R 

Water Supply 
(lltre)-

Pump Capacity 
(lllreJmin) 

Automatic Under-ground Terrace Pump Near At the 
Detection Static Water Tank Underground Terrace Tank 
and Alarm Storage Tank over Static Water Level with 

System Combined Respective Storage Tank Minimum 
(see Note 2) Capacity for Tower (Fire Pump) Pressure of 

Wet Riser, Terrace with 3.5 kg/cm2 
Yard Hydrant Minimum 
and Sprinlders Pressure of 

per Set of 3.5 kg/cm2 at 
Pumps Remotest 

Location 
(10) (II) (12) (13) (14) 
NR NR 20000 NR 450 

(5000) (450) 
(see Note 6) (see Note 6) 

R 75000 5000 (see Note 14) NR 
(see Note 6) 

NR NR 10000 NR 450 

NR NR 20000 NR 900 

R NR 50000 NR 900 

R 100 000 10000 (see Note 14) NR 

R 150 000 20000 (see Note 11) NR 

   
  

     



.... 
SI Type of Building 

No. Occupancy 
Fire First 

Exting- Aid 
uisher Hose 

Reel 

(1) (2) (3) (4) 
e) High Hazard 

(G-3) 
(see Note 19) 
i) Covered area R R 

up to 50 m2 

ii) Covered area R R 
more than 
50 m2 and up 
to 150 m2 

iii) Covered area R R 
more than 
150 m2 and up 
to 300 m2 

iv) Covered area R R 
more than 
300m2 and up 
to 500 m2 

v) Covered area R R 
more than 
500m2 

STORAGE BUILDINGS (H) (see Note 20) 

I) Below 15min R R 
height and covered 
area less than 
250m2 

2) Below 15min 
height and covered 
area IIYJre than 
250m2 

i) Ground floor R R 
only 

ii) Ground plus R R 
one floor 

Table 7 - (Continued) 

Type of InstaIlation 

Wet Riser Down Yard Automatic Manually 
Comer Hydrant Sprinkler Operated 

System Electronic 
Fire Alarm 

Systems 
(see Note I) 

(5) (6) (7) (8) (9) 

NR NR NR R NR 

NR NR NR R R 

R NR NR R R 

R NR R R R 

R NR R R R 

NR NR NR R NR 

R NR R R R 

R NR R R R 

Water Supply Pump Capacity 
(litre) (Iitrelmin) 

Automatic Under-ground Terrace Pump Near At the 
Detection Static Water Tank Underground Terrace Tank 
and Alarm Storage Tank over Static Water Level with 

System Combined Respective Storage Tank Minimum 
(see Note 2) Capacity for Tower (Fire Pump) Pressure of 

Wet Riser, Terrace with 3.5 kg/em2 

Yard Hydrant Minimum 
and Sprinklers Pressure of 

per Set of 3.5 kgIcm2 at 
Pumps Remotest 

Location 
(10) (11) (12) (13) (14) 

NR NR 10000 NR 900 

R NR 25000 NR 900 

R 50000 10000 (see Note 14) NR 

R 100000 20000 (see Note 10) NR 

R 150000 20000 (see Note 11) NR 

NR NR 25000 NR 900 

R 50000 10000 (see Note 14) 450 

R 75000 10000 (see Note 10) 450 
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Table 7 - (Continued) 

--- ---
S1 Type of Building Type of Installation Water Supply Pump Capacity 

No. Occupancy (Utre) (UtreJmln) 
Fire First Wet Riser Down Yard Automatic Manually Automatic Under-ground Terrace Pump Near At the 

Exting- Aid Comer Hydrant Sprinkler Operated Detection Static Water Tank Underground Terrace Tank 
uisher Hose System Electronic and Alarm Storage Tank over Static Water Level with 

Reel Fire Alarm System Combined Respective Storage Tank Minimum 
Systems (see Note 2) Capacity for Tower (Fire Pump) Pressure of 

(see Note I) Wet Riser, Terrace with 3.5 kg/cm2 

Yard Hydrant Minimum 
and Sprinklers Pressure of 

per Set of 3.5 kg/cm2 at 
Pumps Remotest 

Location 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) 

iii) More than R R R NR R R R R 100000 10000 (see Note 10) 450 
ground plus 
one floor 

3) Multi-Level Car R R R NR R R R NR 150000 10000 (see Note 11) 900 
Parking (MLCP) 

HAZARDOUS BUILDINGS (J) (see Note 20) 

I) Uptol5min 

r--- i) Single Storey R R R NR R R R R Minimum NR (see Note 21) NR 
Building 240 min 

firefighting 
requirements 

ii) More than one R R R R R R R R Minimum 50000 (see Note 21) 900 
floor building 240 min 
but not fuefighting 
exceeding requirements 
15m 

R-Required 
NR - Not Required 

NOTES 
1 MOEFA System shall also include talk-back system and public address system for the occupancies given in the table for (d) (I) (iii) under A-5, (a) (I) (iv) and (a) (2) under C-I, and (a) (2) under D-I 
to D-5, in all buildings 15 m and above in height, except for A-3 and A-4 occupancies where these shall be provided for buildings of height 24 m and above. These shall also be provided in car parking 
areas more than 300 m2 and in multi-level car parking irrespective of their areas. 
2 Automatic detection and alarm system is not required to be provided in car parking area. Such detection system shall however be required in other areas of car parking such as electrical rooms, cabins 
and other areas. 
3 Buildings above 15 m in height are not to be permitted for occupancies A-I and A-2. 
4 Required to be installed in basement, if area of basement exceeds 200 m2. 
S Required to be provided if basement area exceeds 200 m2 . 
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Table 7 - (Concluded) 

6 Additional value given in parenthesis shall be added if basement area exceeds 200 m2 
• 

7 Required to be provided for blrildings with more than two storeys (Ground + One). 
8 Required to be provided for blrildings with height above 15 m and above. 
9 Sprinklers shall be fed water from both underground static water storage tank and terrace tank. 
10 Provide required number of sets of pumps each consisting of one electric and one diesel pump (stand by) of capacity 2 280 litre/min and one electric pump of capacity 180 litre/min (see Fig. 11) 
(see also notes 22 and 23). 
11 Provide required number of sets of pumps each consisting of two electric and one diesel pump (stand by) of capacity 2 280 litre/min and two electric pump of capacity 180 litre/min (see Fig. 12) (see 
also Notes 22 and 23). 
12 Provide required number of sets of pumps each consisting of two electric and one diesel pump (stand by) of capacity 2 850 litre/min and two electric pump of capacity 180 litre/min (see Fig. 12) (see 
also Notes 22 and 23). 
13 Lower levels in high rise buildings 60 m or above in height are likely to experience high pressure and therefore, it is recommended to consider multi-stage, multi-outlet pumps (creating pressure 
zones) or variable frequency drive pumps or any other equivalent arrangement. 
14 Provide required number of sets of pumps each consisting of one electric and one diesel pump (stand by) of capacity 1 620 litre/min and one electric pump of capacity 180 litre/min (see Fig. 11) (see 
also Notes 22 and 23). 
15 Required to be provided for blrildings with more than one storey. 
16 Buildings above 30 m in height not to be permitted for Group B, Group C, Group D and Group F occupancies. 
17 The requirements given in this table for Group G Industrial Buildings are for small scale industry units. For other industries the requirements will have to be worked out on the basis of relevant Indian 
Standards and also in consultation with the local fire authorities. 
18 Buildings above 18 m in height not to be permitted for G-l and G-2 occupancies. 
19 Buildings above 15 m in height not to be permitted for G-3 occupancies. 
20 Buildings above 15 m in height not to be permitted for Group H and Group J occupancies. However, buildings above 45 m in height shall not be permitted for multi-level car parking (MLCP) 
occupancy. 
21 Pump capacity shall be based on the covered area of the building. 
22 One set of pumps shall be provided for each 100 hydrants or part thereof, with a maximum of two sets. In case of more than one pump set installation, both pump sets shall be interconnected at their 
delivery headers. 
23 Alternative to provisions of additional set of pumps, the objective can be met by providing additional diesel pump of the same capacity and doubling the water tank capacity as required for one set of 
pumps. 
24 As per the requirement of local authority dry riser may be used in hilly areas, industrial areas or as required. 
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ANNEXB 
(Clause 3.1.8) 

BROAD CLASSIFICATION OF INDUSTRIAL OCCUPANCIES INTO DIFFERENT DEGREE OF 
HAZARD 

Light Hazard Moderate Hazard High Hazard 

Abrasive 
Premises 

Manufacturing Aluminium Factories 

Atta and Cereal Grinding 

SUB-CATEGORY (A) 

Aircraft Hangers 

AluminiumlMagnesium 
Plants 

Aerated Water Factories 

Agarbatti Manufacturing 

Areca Nut Slicing and/or Betel 
nut Factories 

Analytical and/or 
Control Laboratories 

Quality 

Asbestos Steam Packing and 
Lagging Manufacturing 

Battery CharginglBattery 
Service Stations 

Battery Manufacturing 

Breweries 

Brick Works 

Canning Factories 

Cardamom Factories 

Cement Factories and/or 
Asbestos or Concrete Products 
Manufacturing 

Ceramic Factories and 

Crockery and Stoneware Pipe 
Manufacturing 

Clay Works 

Clock and Watch Manufacturing 

Coffee Curing Roasting and 
Grinding Premises 

Condensed Milk Factories, Milk 
Pasteurising Plant and Dairies 

Confectionery Manufacturing 

Electric Generating Houses 
(Hydro electric) 

Electric Lamps (Incandescent 
and Fluorescent) and TV Picture 
Tube Manufacturing 

Electro Plating Works 

Engineering Workshops 
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Bakeries and Biscuit Factories 

Beedi Factories 

Bobbin Factories 

Bookbinders, Envelopes and 
Paper Bag Manufacturing 

Cable Manufacturing 

Camphor Boiling 

Candle Works 

Carbon Paperffypewriter 
Ribbon Manufacturing 

Cardboard Box Manufacturing 

Powder 

Bituminised Paper and/or Hessian 
Clothffar Felt Manufacturing 

Cotton Waste Factories 

Celluloid Goods Manufacturing 

Chemical Manufacturing using raw 
materials having flash points below 
23°C 

Cigarette Filter Manufacturing 

Cinema Films and T.V. Production 
Studios 

Carpenters, Wood Wool and Coal and/or Coke and/or Charcoal 
Furniture Manufacturing Ball and Briquettes Manufacturing 

Carpet and Dorries Factories 

Cashewnut Factories 

Chemical Manufacturing using 
raw materials having flash 
points above 23°C 

Cigar and Cigarette Factories 

Coir Factories 

Coir Carpets, Rugs, Tobacco, 
Hides and Skin Presses 

Cold Storage Premises 

Cork Products Manufacturing 

Dry Cleaning, Dyeing and 
Laundries. 

Electric SubstationslDistribution 
Stations 

Electric Generating Stations 
(Other than Underground 
Power houses) 

Enamelware Factories 

Collieries 

Cotton Seed Cleaning or De-Hnting 
Factories. 

Distilleries 

Duplicating/Stencil Paper Manu-
facturing 

Fire-works Manufacturing. 

Foam Plastics Manufacturing and/or 
Converting Plants. 

Godowns and Warehouses (Storing 
COnIDustiblelFlammable Goods). 

Grass, Hay, Fodder and Bhoosa 
(chaff) Pressing Factories 

Industrial Gas Manufacturing (Other 
than InertJHalogenated Hydrocarbon 
Gases) 

Jute Mills and Jute Presses 

Linoleum Factories 

LPG Bottling Plants (Mini) 

Filter and Wax Paper Man Made Fibres (Acrylic 
Manufacturing Fibres/yarn Manufacturing) 

Flour Mills Match Factories 
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Light Hazard 
Fruits and Vegetables 
Dehydrating 
Factories 

and Drying 

Fruit Products and Condiment 
Factories 

Glass and Glass Fibre 
Manufacturing 

Godowns and Warehouses 
Storing Non-combustible Goods 
only 

Green Houses 

Gold Thread/Gilding Factories 

Gum and/or Glue and Gelatine 
Manufacturing 

Ice, Ice Candy and Ice-cream 
Manufacturing 

Ink (Excluding Printing Ink) 
Factories 

Mica Products Manufacturing 

Pottery Works 

Poultry Farms 

Salt Crushing Factories and 
Refineries 

Stables 

Sugar Candy Manufacturing 

Sugar Factories and Refineries 

TannerieslLeather 
Manufacturers 

Goods 

Umbrella Assembling Factories 

Vermicelli Factories 

Moderate Hazard 
Garages 

Garment Makers 

Ghee Factories (Other than 
Vegetable) 

Godowns and Warehouses 
(Other than those Under Light 
and High Hazard A Categories) 

Grain and/or Seeds 
Disintegrating and/or Crushing 
Factories 

Grease Manufacturing 

Hosiery, Lace, Embroidery and 
Thread Factories 

Incandescent Gas Mantle 
Manufacturing 

Industrial Gas Manufacturing 
(InertlHalogenated hydrocarbon 
gases) 

Man-made 
Manufacturing 
Acrylic 
Manufacturing) 

YamlFibre 
(Other than 
FibreslY am 

Manure and Fertilizer Works 
(Blending, Mixing and 
granulating) 

Mineral Oil Blending and 
Processing 

Oil and Leather Cloth Factories 

Oil TerminalslDepots Other 
than those Categorised under 
High Hazard A 

Open storage of Flammable 
Liquids in Drums, Cans, etc 

Oxygen Plants 

Paper and Cardboard Mills. 
Water TreatmentlFiltration without Raw Material Yards 
Plants and Water Pump Houses 

Zinc/Copper Factories 
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Piers, Wharves, Jetties and 
Dockyards other than those 
Categorized Under High 
Hazard A 

Plastic Goods Manufacturing 

PlywoodIW ood 
Factories 

Veneering 

Printing Press Premises 

High Hazard 
Mattress and Pillow Making 

Metal or Tin Printers (where more 
than 50 Percent of floor area is 
occupied as Engineering Workshop; 
this may be taken as ordinary hazard 
risk) 

Oil Mills 

Oil Extraction Plants 

Oil TerminalslDepots handling 
flammable Liquids having flash point 
of 23° C and Below 

Paints and Varnish Factories 

Paper and Cardboard Mills having 
raw material yards 

Piers, Wharves and Jetties - Handling 
Extra Hazardous Materials 

Printing Ink Manufacturing. 

Rosin Lamp-Black and Turpentine 
Factories 

Saw Mills 

Sponge Iron Steel Plants (Gas Based) 

Surgical Cotton Manufacturing 

Tarpaulin and Canvas Proofing 
Factories 

Turpentine and Rosin Distilleries 

Tyre Retreading and Resoling 
Factories 

SUB-CATEGORY (8) 

Ammonia and Urea Synthesis Plants 

CNG Compressing and Bottling 
Plants 

Coal Based Methane Plants 

Explosive Factories 
NOTE - In case of complexes having separate 
plants having varying degrees of hazard, 
authority having jurisdiction shall be consulted 
to decide on level of protection to be provided. 
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Light Hazard Moderate Hazard 
Pulverising and Crushing Mills 

Rice Mills 

Rope Works 

Rubber Goods Manufacturing 

Rubber Tyres and Tubes 
Manufacturing 

Shellac Factories 

Silk Filiatures 

Soaps and Glycerine Factories 

Spray Painting 

Starch Factories 

Tea Factories 

Textile Mills 

Tobacco (Chewing) and Pan-
Masala Making 

Tobacco Grinding and Crushing 

Tobacco Redrying Factories 

Woollen Mills 

High Hazard 

NOTE - Any occupancy that is not covered in this annex shall be classified in the most appropriate class which resembles the 
proposed occupancy. 

PART 4 FIRE AND LIFE SAFETY 71 

   
  

     



ANNEXC 
(Clauses 3.3.2 and 3.3.3) 

A V AILABLE DATA REGARDING FIRE RESISTANCE RATING 
OF VARIOUS BUILDING COMPONENTS 

Table 10 Masonry Walls: Solid (Required to Resist Fire from One Side at a Time) 
(Clause C-l) 

Sl Nature of Construction and Materials Minimum Thickness (mm), Excluding any 
No. FInish for a FIre Resistance (min) of 

------,- --Load Bearing Non-l0a;LBearing 
.A.. r ..., r "'\ 

60 90 120 180 240 60 90 120 180 240 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

i) Reinforced cement concrete 1) 120 140 160 200 240 
(25)') (25),) (25),) (25),) (25)2) 

ii) U nreinforced cement concrete 150 175 

iii) No-fines concrete with: 
a) 13 mm cement/sand or gypsum/sand 150 150 150 150 150 
b) 13 mm light weight aggregate gypsum 150 150 150 150 150 

plaster 

iv) Bricks of clay: 
a) Without finish 90 100 100 170 170 75 90 100 170 170 
b) With 13 mm lightweight aggregate gypsum 90 90 90 100 100 75 90 90 90 100 

plaster 

v) Bricks of sand lime: 
a) Without finish 90 100 100 190 190 75 90 100 170 170 
b) With 13 mm lightweight aggregate gypsum 90 90 90 100 100 75 90 90 90 100 

plaster 

vi) Blocks of concrete: 
a) Without finish 90 100 100 75 90 100 140 150 
b) With 13 mm lightweight aggregate gypsum 90 90 90 100 100 75 75 75 90 100 

plaster 
c) With 13 rom cement/sand or gypsum/sand 75 90 90 100 140 

vii) Blocks of lightweight concrete: 
a) Without finish 90 100 100 140 150 75 75 75 125 140 
b) With 13 mm lightweight aggregate gypsum 90 90 90 100 100 50 63 75 75 75 

plaster 
c) With 13 rom cement/sand or gypsum/sand 75 75 75 90 100 

viii) Blocks of aerated concrete: 
a) Without fInish 90 100 100 140 180 50 63 63 75 100 
b) With 13 mm lightweight aggregate gypsum 90 90 100 100 150 

plaster 

1) Walls containing at least I percent of vertical reinforcement. 
2) Minimum thickness of actual cover to reinforcement. 
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SI 
No. 

(1) 

i) 

ii) 

iii) 

Table 11 Masonry Walls: Hollow (Required to Resist Fire from One Side at a Time) 
(Clause C-l) 

Nature of Construction and Materials Minimum Thickness (rnm), Excluding any Finish for a Fire 
Resistance (Min) of 

.,- ---. 
Load Bearing Non-load Bearing 

A. .A.. r , r 
60 90 120 180 240 30 60 90 120 180 

(2) (3) (4) (5) (6) (7) (8) (9) (10) (II) (12) 

Bricks of clay: 
a) Without finish 170 170 170 200 200 75 75 90 100 170 
b) With 13 mm lightweight aggregate gypsum 100 100 170 170 170 75 75 90 90 90 

plaster 

Blocks of concrete: 
a) Without finish 90 125 125 140 140 
b) With 13 mm cement/sand or gypsum/sand 90 125 125 140 140 
c) With 13 mm lightweight aggregate gypsum 190 200 200 75 90 90 100 125 

plaster 

Blocks of lightweight concrete: 
a) Without finish 100 100 100 75 90 90 100 140 
b) With 13 rom cement/sand or gypsum/sand 75 75 75 100 140 
c) With 13 rom lightweight aggregate gypsum 63 63 63 75 90 

plaster 

Table 12 Framed Construction, Load Bearing (Required to Resist Fire 
from One Side at a Time) 

(Clause C-l) 

-.. 

, 
240 

(13) 

170 
100 

150 
140 
125 

150 
140 
100 

SI Nature of Construction and MaterialslTimber Studs at Minimum Thickness (rnm) of 
No. Centres not Exceeding 600 rnm, Faced on Each Side with Protection for a Fire Resistance 

of 60 min 

(1) (2) (3) 

i) Plasterboard layers with joints staggered, joints in outer layer taped and filled - 25 
Total thickness for each face 

ii) One layer of 12.7 mrn plasterboard with a finish of lightweight aggregate 13 
gypsum plaster 

iii) Metal lath and plaster, thickness of plaster: 
a) Sanded gypsum plaster (metal lathing grade) 22 
b) Lightweight aggregate gypsum plaster 13 
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Table 13 Framed Construction, Non-Load Bearing (Required to Resist Fire from One Side at a Time) 

SI 
No. 

(I) 

i) 

ii) 

iii) 

Sl 
No. 

(I) 

(Clause Col) 

Nature of Construction and MaterialslSteel or Stud Minimum Thickness (mm) of 
Timber Frame at Centres not Exceeding 600 mm, Construction Protection for a Fire Resistance of 

FacIngs on Both Sides of r ...... ... 
30 60 90 120 

min min min min 

(2) (3) (4) (5) (6) (7) 

Dry lining with materials fixed direct to studs, without plaster 
finish: 

a) One layer of plasterboard with taped and filled joints Timber or steel 12.7 

b) Two layers of plasterboard with joints staggered, joints in Timber or steel 19 25 
outer layer taped and filled - Total thickness for each face 

c) One layer of asbestos insulating board with transverse joints Timber or steel 9 12 
backed by fIllers of asbestos insulating board not less than 
9 mm thick, or by timber 

d) One layer of wood wool slabs Timber 25 

e) One layer of chipboard or of plywood Timber or steel 18 

Lining with materials fIxed direct to suds, with plaster fmish: 

a) Plasterboard of thickness: 

I) With not less than 5 rnrn gypsum plaster finish Timber or steel 9.5 

2) With not less than 13 mrn gypsum plaster finish Timber or steel 12.7 

Wet fInish: 
a) Metal lath and plaster, thickness of plaster: 

I) Sanded gypsum plaster Timber or steel 13 

2) Lightweight aggregate gypsum plaster Timber 13 19 25 
Steel 13 

Table 14 Framed External Walls Load Bearing 
(Required to Resist Fire from One Side at a Time) 

(Clause Col) 

Nature of Construction 
and Materials 

(2) 

Minimum Thickness (mrn) of Protection for a Fire 
Resistance of 60 min 

(3) 

i) Timber studs at centres not exceeding 600 rnrn with internal linings 
of: 

74 

Plasterboard layers with joints in outer layer taped and filled, total 
thickness of plasterboard 31 
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Table 15 Framed External Walls Non-Load Bearing 
[Required to Resist Fire from Inside the Building (A)] 

(Clause Col) 

SI Nature of Construction and Materials Minimum Thickness (nun) of 
No. Protection for a Fire Resistance of 

r ........ ..... 
30 min 60 min 90 min 120 min ISO min 240 min 

(I) (2) (3) (4) (5) (6) (7) (8) 

i) Steel frame with an external cladding of non-combustible sheets (excluding 
sheet steel), with a steel supporting framework and intemal1ining of: 

a) Metal lath and plaster, thickness of plaster: 
I) Sanded gypsum plaster (metallatbing grade) 13 13 
2) Lightweight aggregate gypsum plaster 10 13 15 15 15 19 

b) Two layer of plasterboard with joints staggered joints in outer layer 21 32 
taped and filled - Total thickness 

c) Plasterboard of thickness: 
I) With not less than 5 nun gypsum plaster finish 12.7 
2) With not less than 13 nun gypsum plaster finish 9.5 
3) With not less than 10 nun lightweight aggregate gypsum plaster 9.5 

d) One layer of asbestos insulating board with transverse joints backed by 9 9 12 12 12 12 
fillers of asbestos insulating board not less than 9 nun thick, or by timber 

e) One layer of wood/wool slabs without finish 50 
f) One layer of compressed straw building slabs: 

I) Without finish 50 
2) With not less than 5 nun gypsum plaster finish 50 

g) Aerated concrete blocks 50 50 63 63 75 100 
h) Bricks of clay: 

I) Without finish 75 75 90 90 100 100 
2) With not less than 13 nun lightweight aggregate gypsum plaster 75 75 90 90 

Table 16 Framed External Walls Non-Load Bearing 
[Required to Resist Fire from Inside the Building (B)] 

(Clause C-l) 

SI Nature of Construction and Materials Minimum Thickness (nun) of Protection to provide 
No. Sumclent insulation to Achieve a Modified Fire 

Resistance of Up to 240 min 
(I) (2) (3) 

i) Steel frame with an external cladding of sheet steel fully lapped, steel 
bolted and fixed to steel sheeting rails, with timber or steel supporting 
framework and internal lining of: 
a) Metal lath and plaster, thickness of plaster: 

I) Sanded gypsum plaster (metallatbing grade) 13 
2) Lightweight aggregate gypsum plaster 

b) One layer of plasterboard with joints taped and filled 
c) Plasterboard of thickness with not less than 5 mm gypsum plaster 

finish 
d) One layer of asbestos insulating board with transverse joints 

backed by fJ.!lers of asbestos insulating board not less than 9 mm 
thick, or by timber 

e) One layer of wood/wool slabs 
f) One layer of compressed straw building slabs 
g) One layer of chipboard or of plywood 
h) Aerated concrete blocks 
j) Bricks of clay 
k) Any internal decorative lining with a cavity ftll independently 

supported and retained in position of mineral fibre insulating 
material (excluding glass) at a density of 48 kglm' 
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Sl 
No. 

(I) 

Table 17 Framed Walls Non-Load Bearing 
[Required to Resist Fire from Inside the Building (C)] 

(Clause C-l) 

Nature of Construction and Materials 

(2) 

Minimum Thickness (mm) of 
Protection for a Fire Resistance 

or 90 min 

(3) 

i) Timber frame with external cladding of weather boarding or external plywood, 9.5 mm 
with an intemallining of : 

Sl 
No. 

(I) 

i) 

ii) 

iii) 

Sl 
No. 

(I) 
i) 

ii) 

iii) 

iv) 

a) Plasterboard not less than 9.5 mm thick, fInished with: 

I) Gypsum plaster 

2) Lightweight aggregate gypsum plaster 

b) Plasterboard not less than 12.7 mm thick, fInished with: 

I) Gypsum plaster 

2) Lightweight aggregate gypsum plaster 

c) One layer of asbestos insulating board with transverse joints backed by fillers of 
asbestos insulating board not less than 9 mm thick, 
or by timber 

Table 18 Reinforced Concrete Columns 
(Clause C-l) 

13 
10 

10 

10 

9 
12 

Nature of Construction and Materials MInimum Dimensions (mm) Excluding any Finish, 
for a Fire Resistance of 

,- --"'-
30 min 60 min 90 min 120 min 180 min 

(2) (3) (4) (5) (6) (7) 

Fully exposed a) Width 150 200 250 300 400 
b) Cover 40 40 40 40 40 

50 percent exposed a) Width 125 160 200 200 300 
b) Cover 40 40 40 40 40 

One face exposed a) 1bickness 100 120 140 160 200 
b) Cover 40 40 40 40 40 

Table 19 Concrete Beams 
(Clause C-l) 

-.... 
240 min 

(8) 

450 
40 

350 
40 

240 
40 

Nature of Construction and Materials Minimum DImensions (mm) Excluding any Finish, 
for a Fire Resistance of 

r ..-A- ........ 
30 60 90 120 180 240 

min min min min min min 
(2) (3) (4) (5) (6) (7) (8) 

Reinforced concrete (simply supported) a) Width 200 200 200 200 240 280 
b) Cover 20 20 20 40 601) 701) 

Reinforced concrete (continuous) a) Width 200 200 200 200 240 280 
b) Cover 20 20 20 30 40 501) 

Prestressed concrete (simply supported a) Width 100 120 150 200 240 280 
b) Cover 25 40 551) 701) 801) 901) 

Prestressed concrete (continuous) a) Width 80 100 120 150 200 240 
b) Cover 20 30 40 551) 701) 801) 

I) Require attention to the additional measures necessary to reduce the risk of spalling. 
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SI 
No. 

(I) 
i) 

ii) 

Table 20 Concrete Floors 
(Clause C-l) 

Nature oC Construction and Materials Minimum Dimensions (mm) Excluding any Finish, 
Cor a Fire Resistance oC 

r -.., 
30 60 90 120 180 240 

min min min min min min 
(2) (3) (4) (5) (6) (7) (8) 

Reinforced concrete (simply supported) a) Thickness 75 95 110 125 150 170 
b) Cover 20 20 25 35 45 1) 55 1) 

Reinforced concrete (continuous) a) Thickness 75 95 110 125 150 170 
b) Cover 20 20 20 25 35 45 1) 

I) Require attention to the additional measures necessary to reduce the risk of spaIling. 

Table 21 Concrete Floors: Ribbed Open Soffit 
(Clause C-l) 

SI Nature oC Construction and Materials Minimum DImensIons (mm) Excluding any Flnlsh, 
No. Cor a FIre Resistance oC 

r .-A-

30 60 90 
min min min 

(1) (2) (3) (4) (5) 

i) Reinforced concrete (simply a) Thickness of floor 75 95 110 
supported) b) Rib width 125 125 125 

c) Cover 20 20 35 
ii) Reinforced concrete a) Thickness of floor 75 95 110 

(continuous) b) Rib width 125 125 125 
c) Cover 20 20 20 

I) Require attention to the additional measures necessary to reduce the risk of spaIling. 

Table 22 Encased Steel Columns, 203 mm x 203 mm 
(Clause C-l) 

120 
min 
(6) 

125 
125 
45 1) 

125 
125 
35 

-.., 
180 240 
min min 
(7) (8) 

150 170 
150 175 
55 1) 65 1) 

150 170 
150 175 
45 1) 551) 

SI Nature oC Construction and Materials Minimum Dimensions (mm) Excluding any Finish, 
No. Cor a FIre ResIstance oC 

.-A-r -.., 
60 min 90 min 120 min 180 min 240 min 

(1) (2) (3) (4) (5) (6) (7) 

i) Hollow protection (without an air cavity over the flanges): 
a) Metal lathing with trowelled lightweight aggregate gypsum 13 15 20 32 
plasterl ) 

b) Plasterboard with 1.6 mm wire binding at 100 mm pitch, 
finished with lightweight aggregate gypsum plaster not less 
than the thickness specified: 
1) 9.5 nun plaster board 10 15 
2) 19 mm plaster board 10 13 20 

c) Asbestos insulating boards, thickness of board: 
1) Single thickness of board, with 6 mm cover fillets at 19 25 

transverse joints 
2) Two layers, of total thickness 38 50 

d) Solid bricks of clay, composition or sand lime, reinforced in 50 50 50 75 100 
every horizontal joint, unplastered 

e) Aerated concrete blocks 60 60 60 

f) Solid blocks of lightweight concrete 50 50 50 60 75 
Hollow protection (with an air cavity over the flanges) 
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Table 22 - (Concluded) 
(I) (2) 

ii) Asbestos insulating board screwed to 25 mm asbestos battens 

iii) Solid protections: 
a) Concrete, not leaner than 1:2:4 mix (unplastered): 

1) Concrete not assumed to be load bearing, reinforced2) 

2) Concrete assumed to be load bearing 

b) Lightweight concrete, not leaner than 1 :2:4 mix 
(unplastered): concrete not assumed to be load bearing, 
reinforced2) 

I) So fIxed or designed, as to allow full penetration for mechanical bond. 

(3) 

12 

25 
50 

25 

(4) 

19 

25 
50 

25 

(5) 

25 
50 

25 

(6) 

50 
75 

40 

(7) 

75 
75 

60 

2) Reinforcement shall consist of steel binding wire not less than 2.3 mm in thickness, or a steel mesh weighing not less than 0.5 kgIm2
• 

In concrete protection, the spacing of that reinforcement shall not exceed 200 nun in any direction. 

Table 23 Encased Steel Beams, 406 mm x 176 mm 
(Protection Applied on Three Sides) 

(Clause C-l) 

SI Nature of Construction and Materials Minimum Thickness (mm) of Protection 
No. for a F1re Resistance of 

r ./'-.. 

---30 60 90 120 180 240 
min min min min min min 

(I) (2) (3) (4) (5) (6) (7) (8) 

i) Hollow protection (without an air cavity beneath the lower flange): 
a) Metal lathing with trowelled lightweight aggregate gypsum 13 13 15 20 25 

plaster l ) 

b) Plasterboard with 1.6 mm wire binding2
) at 100 mm pitch, 

finished with lightweight aggregate gypsum plaster not less 
than the thickness specified: 
I) 9.5 mm plaster board 10 10 15 
2) 19 mm plaster board 10 10 13 20 

c) Asbestos insulating boards, thickness of board: 
1) Single thickness of board, with 6 mm cover fIllets at 19 25 

transverse joints 
2) Two layers, of total thickness 38 50 

ii) Hollow protection (with an air cavity below the lower flange): 
a) Asbestos insulating board screwed to 25 nun asbestos battens 9 12 

iii) Solid protection : 
a) Concrete, not leaner than 1:2:4 mix (unplastered): 

1) Concrete not assumed to be load bearing, reinforced3) 25 25 25 25 50 75 
2) Concrete assumed to be load bearing 50 50 50 50 75 75 

b) Lightweight concrete'), not leaner than I :2:4 (mix) unplastered 25 25 25 25 40 60 

I) So fixed or designed, as to allow full penetration for mechanical bond. 
2) Where wire binding cannot be used, expert advice should be sought regarding alternative methods of support to enable the lower 

edges of the plasterboard to be fIxed together and to the lower flange, and for the top edge of the plasterboard to be held in position. 
3) Reinforcement shall consist of steel binding wire not less than 2.3 mm in thickness or a steel mesh weighing not less than 0.5 kgIm2

• 

In concrete protection, the spacing of that reinforcement shall not exceed 200 mm in any direction. 
4) Concrete not assumed to be load bearing, reinforced. 
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SI 
No. 

(I) 

i) 

SI 
No. 

(I) 

i) 

Table 24 Timber Floors - Tongued and Grooved Boarding, or Sheets of Tongued and 
Grooved Plywood or Wood Chipboard, of not Less than 21 mm Finished Thickness 

(Clause C-l) 

Nature oC Construction and Materials Minimum Thickness (nun) oC Protection, 
Cor a Fire Resistance oC 

r ..A.. 

30 min 60 min 120 min 

(2) (3) (4) (5) 

37 nun (minimum) timber joists with a ceiling of: 

a) Timber lathing and plaster, plaster of thickness 15 

b) Metal lathing and plaster, thickness of plaster: 
I) Sanded gypsum plaster (metal lathing grade) 15 
2) Lightweight aggregate gypsum plaster 13 13 25 

c) One layer of plasterboard with taped and filled joints 12.7 

d) Two layers of plasterboard with joints staggered, joints in outer layer 19 31 
taped and filled total thickness 

e) One layer of plasterboard not less than 9.5 nun thick, finished with: 
I) Gypsum plaster 5 
2) Sanded gypsum plaster 13 
3) Lightweight aggregate gypsum plaster 13 

f) One layer of plasterboard not less than 12.7 nun thick, fmished with: 
I) Gypsum plaster 5 
2) Lightweight aggregate gypsum plaster 10 

g) One layer of asbestos insulating board with any transverse joints backed 9 12 
by fillets of asbestos insulating board not less than 9 mm thick, or by 
timber 

Table 25 Timber Floors - Tongued and Grooved Boarding, or Sheets of Tongued and Grooved 
Plywood or Wood Chipboard, of not Less than 15 mm Finished Thickness 

(Clause C-l) 

"""' 

Nature oC Construction and Materials Minimum Thickness (nun) oC Protection 
Cor a Fire Resistance of 

.A. r '\ 
30 min 60 min 120 min 

(2) (3) (4) (5) 

37 nun (minimum) timber joists with a ceiling of: 

a) Timber lathing and plaster, plaster of thickness 15 

b) Metal lathing and plaster, thickness of plaster for: 
I) Sanded gypsum plaster (metal lathing grade) 15 
2) Lightweight aggregate gypsum plaster 13 13 25 

c) One layer of plasterboard with taped and filled joints 12.7 

d) Two layers of plasterboard with joints staggered, joints in outer layer taped 22 31 
and filled total thickness 

e) One layer of plasterboard not less than 9.5 mm thick, finish with: 
I) Gypsum plaster 5 
2) Sanded gypsum plaster 15 
3) Lightweight aggregate gypsum plaster 13 

f) One layer of plasterboard not less than 12.7 nun thick, fmished with: 
1) Gypsum plaster 5 
2) Lightweight aggregate gypsum plaster 10 

g) One layer of asbestos insulating board, with any transverse joints backed by 9 12') 
fillets of asbestos insulating board not less than 9 mm thick, or by timber 

I) Finished on top with 25 mm minimum thick glass fibre or mineral wool laid between joints. 
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SI 
No. 

(I) 

Table 26 Timber Floors - Any Structurally Suitable Flooring of 
Timber or Lignocelluloses Boards 

(Clause C-l) 

Nature of Construction and Materials 

(2) 

Minimum Thickness (mm) of Protection, 
for a Fire Resistance of 

r 30 min 

(3) (4) 

i) 37 mm (minimum) timber joists with a ceiling of: 

80 

a) Timber lathing and plaster, plaster of thickness 

b) Metal lathing and plaster, thickness of plaster for: 
1) Sanded gypsum plaster (metal lathing grade) 
2) Lightweight aggregate gypsum plaster 

c) One layer of plasterboard with joints taped and filled and backed by timber 

d) Two layers of plasterboard with joints staggered, joints in outer layer taped 
and filled total thickness 

e) Two layers of plasterboard, each not less than 9.5 mm thick, joints between 
boards staggered and outer layer finished with gypsum plaster 

f) One layer of plasterboard not less than 9.5 mm thick, finish with : 
1) Sanded gypsum plaster 
2) Lightweight aggregate gypsum plaster 

g) One layer of plasterboard not less than 12.7 mm thick, fmished with : 
1) Sanded gypsum plaster 
2) Lightweight aggregate gypsum plaster 

h) One layer of asbestos insulating board with any transverse joints backed by 
fillets of asbestos insulating board not less than 9 mm thick, or by timber 

15 

15 
13 19 

12.7 

25 

5 

13 
15 

15 
13 

12 
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PART 6 STRUCTURAL DESIGN — SECTION 1 LOADS, FORCES AND EFFECTS 9

Table 1 Imposed Floor Loads for Different Occupancies 

(Clause 3.3.1) 

Sl 

No. 

Occupancy Classification Uniformly 

Distributed 

Load (UDL) 

kN/m2 

Concentrated  

Load 

kN 

 

(1) (2) (3) (4) 

i) Residential Buildings   

 a) Dwelling houses:   

 1) All rooms and kitchens 2.0 1.8 

 2) Toilets and bath rooms 2.0 — 

 3) Corridors, passages, staircases including fire escapes and store 
rooms 

3.0 4.5 

 4) Balconies 3.0 1.5 per metre run 
concentrated at the outer 
edge 

 b) Dwelling units planned and executed in accordance with good practice 
[6-1(2)] only: 

  

 1) Habitable rooms, kitchens, and toilets and bath rooms 1.5 1.4 

 2) Corridors, passages and staircases including fire escapes 1.5 1.4 

 3) Balconies 3.0 1.5 per metre run 
concentrated at the outer 
edge 

 c) Hotels, hostels, boarding houses, lodging houses, dormitories and 
residential clubs: 

  

 1) Living rooms, bed rooms and dormitories 2.0 1.8 

 2) Kitchen and laundries 3.0 4.5 

 3) Billiards room and public lounges 3.0 2.7 

 4) Store rooms 5.0 4.5 

 5) Dining rooms, cafeterias and restaurants 4.0 2.7 

 6) Office rooms 2.5 2.7 

 7) Rooms for indoor games 3.0 1.8 

 8) Baths and toilets 2.0 — 

 9) Corridors, passages staircases including fire escapes and lobbies – 
as per the floor serviced (excluding stores and the like) but not less 
than 

3.0 4.5 

 10) Balconies Same as rooms to 
which they give 
access but with a 
minimum of 4.0 

1.5 per metre run 
concentrated at the outer 
edge 

 d) Boiler rooms and plant rooms– to be calculated but not less than 5.0 6.7 

 e) Garages:   

 1) Garage floors (including parking area and repair workshops for 
passenger cars and vehicles not exceeding 2.5 tonne gross weight, 
including access ways and ramps – to be calculated but not less 
than 

2.5 9.0 

 2) Garage floors for vehicles not exceeding 4.0 tonne gross weight 
(including access ways and ramps ) – to be calculated but not less 
than 

5.0 9.0 

ii)  Educational Buildings   

 a) Class rooms and lecture rooms (not used for assembly purposes) 3.0 2.7 

 b) Dining rooms, cafeterias and restaurants 3.01) 2.7 

 c) Offices, lounges and staff rooms 2.5 2.7 

 d) Dormitories 2.0 2.7 

 e) Projection rooms  5.0 – 

 f) Kitchens 3.0 4.5 

 g) Toilets and bath rooms 2.0 – 

 h) Store rooms 5.0 4.5 

  j) Libraries and archives:   

 1) Stack room/stack area 6.0 kN/m2 for a 
minimum height 

of 2.2 m + 
2.0 kN/m2 per 
metre height 
beyond 2.2 m 

4.5 
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Table 1 — (Continued) 

(1) (2) (3) (4) 

 2) Reading rooms (without separate storage) 4.0 4.5 

 3) Reading rooms (with separate storage) 3.0 4.5 

 k) Boiler rooms and plant rooms – to be calculated but not less than 4.0 4.5 

 m) Corridors, passages, lobbies, staircases including fire escapes – as per 
the floor serviced (without accounting for storage and projection 
rooms) but not less than 

4.0 4.5 

 n) Balconies Same as rooms to 
which they give 
access but with a 
minimum of 4.0 

1.5 per metre run 
concentrated at the outer 
edge 

iii) Institutional Buildings   

 a) Bed rooms, wards, dressing rooms, dormitories and lounges 2.0 1.8 

 b) Kitchens, laundries and laboratories 3.0 4.5 

 c) Dining rooms, cafeterias and restaurants  3.01) 2.7 

 d) Toilets and bathrooms 2.0 – 

 e) X-ray rooms, operating rooms and general storage areas – to be 
calculated but not less than 

3.0 4.5 

 f) Office rooms and O.P.D. rooms 2.5 2.7 
 

 g) Corridors, passages, lobbies, staircases including fire escapes – as per 
the floor serviced (without accounting for storage and projection 
rooms) but not less than 

4.0 4.5 

 h) Boiler rooms and plant rooms – to be calculated but not less than 5.0 4.5 

 j) Balconies Same as rooms to 
which they give 
access but with a 
minimum of 4.0 

1.5 per metre run 
concentrated at the outer 
edge 

iv)  Assembly Buildings   

 a) Assembly areas :   

 1) With fixed seats2) 4.0 – 

 2) Without fixed seats 5.0 3.6 

 b) Restaurants (subject to assembly), museums and art galleries and 
gymnasia 

4.0 4.5 

 c) Projection rooms 5.0 — 

 d) Stages 5.0 4.5 

 e) Office rooms, kitchens and laundries 3.0 4.5 

 f) Dressing rooms  2.0 1.8 

 g) Lounges and billiards rooms  2.0 2.7 

 h) Toilets and bathrooms  2.0 — 

 j) Corridors, passages and staircases including fire escapes  4.0 4.5 

 k) Balconies Same as rooms to 
which they give 
access but with a 
minimum of 4.0 

1.5 per metre run 
concentrated at the outer 
edge 

 m) Boiler rooms and plant rooms including weight of machinery 7.5 4.5 

 n) Corridors, passages, subject to loads greater than from crowds, such as 
wheeled vehicles, trolleys and the like corridors, staircases and 
passages in grandstands  

5.0 4.5 

v) Business and Office Buildings (see also 3.2.1)   

 a) Rooms for general use with separate storage 2.5 2.7 

 b) Rooms without separate storage 4.0 4.5 

 c) Banking halls 3.0 2.7 

 d) Business computing machine rooms (with fixed computers or similar 
equipment)  

3.5 4.5 

 e) Records/files store rooms and storage space 5.0 4.5 

 f) Vaults and strong rooms – to be calculated but not less than  5.0 4.5 

 g) Cafeterias and dining rooms 3.01) 2.7 

 h) Kitchens 3.0 2.7 

 j) Corridors, passages, lobbies, staircases including fire escapes – as per 
the floor serviced (excluding stores) but not less than  

4.0 4.5 

 k) Bath and toilets rooms 2.0 — 
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Based upon Survey of India Political map printed in 2002.

The territorial waters of India extend into the sea to a distance of twelve nautical miles measured from the appropriate baseline.

The interstate boundaries between Arunachal Pradesh, Assam and Meghalaya shown on this map are as interpreted from the 
!"#$%&'()$*#+,-#*(),./*"#0(+12($1"+3,-4$5,67865,9:$,%(;*,<*$,$",9*,;*#1=*>?

The state boundaries between Uttarakhand & Uttar Pradesh, Bihar & Jharkhand, and Chhattisgarh & Madhya Pradesh have not 
9**+,;*#1=*>,9<,$%*,@";*#+A*+$),4"+4*#+*>?

The administrative headquarters of Chandigarh, Haryana and Punjab are at Chandigarh.

B%*,*C$*#+(D,9":+>(#1*),(+>,4"()$D1+*),"E,F+>1(,(0#**,G1$%,$%*,/*4"#>HI()$*#,J"K<,4*#$1=*>,9<,L:#;*<,"E,F+>1(?

The responsibility for the correctness of internal details rests with the publisher.

NOTES
1 The occurrence of a tornado is possible in virtually any part of India. They are particularly more severe in the northern parts of India. The recorded number of these tornados is 
too small to assign any frequency.  The devastation caused by a tornado is due to exceptionally high winds about its periphery, and the sudden reduction in atmospheric pressure 
($,1$),4*+$#*5,#*):D$1+0,1+,(+,*CKD")1;*,":$G(#>,K#*)):#*,"+,$%*,*D*A*+$),"E,$%*,)$#:4$:#*?,B%*,#*01"+(D,9()14,G1+>,)K**>),>",+"$,1+4D:>*,(+<,)K*41=4,(DD"G(+4*,E"#,$"#+(>")?,F$,1),+"$,
the usual practice to allow for the effect of tornados unless special requirements are called for as in the case of important structures such as, nuclear power reactors and satellite 
communication towers.

2 The total number of cyclonic storms that have struck different sections of east and west coasts are included in Fig. 1, based on available records for the period from 1877 to 1982. 
B%*,=0:#*),(9";*,$%*,D1+*),.9*$G**+,$%*,)$($1"+)3,1+>14($*,$%*,$"$(D,+:A9*#,"E,)*;*#*,4<4D"+14,)$"#A),G1$%,"#,G1$%":$,(,4"#*,"E,%:##14(+*,G1+>),.)K**>),(9";*,M8,NAH%3,(+>,$%*,
=0:#*),1+,$%*,9#(4N*$),9*D"G,$%*,D1+*),1+>14($*,$%*,$"$(D,+:A9*#,"E,4<4D"+14,)$"#A)?,,B%*1#,*EE*4$,"+,D(+>,1),(D#*(><,#*O*4$*>,1+,$%*,9()14,G1+>,)K**>),)K*41=*>,1+,P10?,6?,B%*)*,%(;*,
been included only as additional information.

   
  

     



   
  

     



86 /"$-1/"*%7(-*+-/.%)1+,%14%-/+-"%892&

$DQI>%6%#H=Z%)B>CCHPH>@A=%CBG%+HCC>G>@A%)ID==>=%BC%'AGOPAOG>=%H@%+HCC>G>@A%YH@E%'N>>E%[B@>=

J*731)'%V4V4H4@>

\2%<1=>$4%*$4%D1.8=%E85/%!F))/%#&/(B],"%$*%

%%

%

!"%
#$%%

?"1..%$*%!>43=>34)% G)15%H4$I1I")%
J).8@5%08*)%$*%
!>43=>34)%85%

])14.%
GG( Gh( %%( %i( >:( >>(

#!"( #$"( #G"( #%"( #>"( #H"( #i"( #K"( #h"(

&"( I(((05/51)((F3&(6&/0,()/6(,*132*315,(( >:( !J:( !J:( !J:( !J:( !J:( !J:(

&&"( L5B.-1)1E( ,956,+( ,*132*315,( ,329( ),( *9-,5( 3,56(
631&/0( 2-/,*132*&-/( -.51)*&-/,( #7-1( 5M)B.(5( 7-1BK

8-1?()/6(7)(,5(8-1?"+(,*132*315,(631&/0(2-/,*132*&-/(
,*)05,()/6(F-3/6)1E(8)((,((

>( :JK$( :JiH( :JiG( :Ji!( :Ji:( :JHi(

&&&"( Y3&(6&/0,()/6(,*132*315,(.15,5/*&/0()( (-8(650155(-7(
9)L)16( *-( (&75( )/6( .1-.51*E( &/( *95( 545/*( -7( 7)&(315+(
,329( ),( &,-()*56( *-851,( &/( 8--656( )15),+( 7)1B(

F3&(6&/0,(-*951(*9)/(15,&65/*&)((F3&(6&/0,(

$>( :Jh%( :Jh$( :Jh!( :Jh:( :Jh:( :JKh(

&4"( ZB.-1*)/*(F3&(6&/0,()/6(,*132*315,+(,329(),(9-,.&*)(,+(
2-BB3/&2)*&-/( F3&(6&/0,]*-851,+( )/6( .-851( .()/*(

,*132*315,(

!::( !J:>( !J:H( !J:i( !J:i( !J:K( !J:K(

( (
@LL[(\(L95(7)2*-1(1!( &,(F),56(-/(,*)*&,*&2)((2-/25.*,(89&29( *)?5( &/*-()22-3/*( *95(650155(-7(15(&)F&(&*E(15]3&156()/6(.51&-6(-7(

*&B5( &/(E5)1,(631&/0(89&29( *9515(8&(((F5(5M.-,315( *-(8&/6+( *9)*( &,+( (&75(-7( *95(,*132*315J( (N9)*5451(8&/6(,.556( &,()6-.*56( 7-1(
65,&0/(.31.-,5,+(*9515(&,()(8)E,()(.1-F)F&(&*E(#9-85451(,B)(("(*9)*(&*(B)E(F5(5M255656(&/()(,*-1B(-7(5M25.*&-/)((4&-(5/25^(B-15(
*95(.51&-6(-7(E5)1,(-451(89&29(*9515(&,(5M.-,315(*-(*95(8&/6+(B-15(&,(*95(.1-F)F&(&*EJ(O)1051(15*31/(.51&-6,(1)/0&/0(71-B(!::(*-(
!(:::(E5)1,(#&B.(E&/0((-851(1&,?((545("(&/(),,-2&)*&-/(8&*9(()1051(.51&-6,(-7(5M.-,315(B)E(9)45(*-(F5(,5(52*56(7-1(5M25.*&-/)((E(

&B.-1*)/*(,*132*315,+(,329(),+(/32(5)1(.-851(15)2*-1,()/6(,)*5((&*5(2-BB3/&2)*&-/(*-851,J(([]3)*&-/(0&45/(F5(-8(B)E(F5(3,56(&/(
,329( 2),5,( *-( 5,*&B)*5( 1!( 7)2*-1,( 7-1( 6&77515/*( .51&-6,( -7( 5M.-,315( )/6( 29-,5/( .1-F)F&(&*E( -7( 5M2556)/25( #1&,?( (545("J( ( L95(
.1-F)F&(&*E( (545((-7(:JHG( &,(/-1B)((E(2-/,&65156( ,377&2&5/*( 7-1(65,&0/(-7(F3&(6&/0,()/6(,*132*315,()0)&/,*(8&/6( 57752*,( )/6( *95(
4)(35,(-7(1!(2-115,.-/6&/0(*-(*9&,(1&,?((545(()15(0&45/()F-45J(((((

((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((

((((((((((((((((((((((((((((((((((((((((((((
! "/ / @

@+P

!

>:+:JHG

!
!

%

! " # # $
Z %

&
Z ! "

! "# $
% % %& '( )

* +, -. .
/

(((

89515(
%( n( B5)/(.1-F)F(5(65,&0/((&75(-7(,*132*315(&/(E5)1,^(
$@( n( 1&,?((545(( ( &/(%(2-/,523*&45(E5)1,(#.1-F)F&(&*E(*9)*(*95(65,&0/(8&/6(,.556( &,(5M255656()*((5),*(-/25( &/(%(,3225,,&45((

( ( E5)1,"+(/-B&/)((4)(35(n(:JHG^(
Z@+P( n( 5M*15B5(8&/6(,.556(7-1(0&45/(4)(35,(-7(%()/6($@^()/6(
Z>:+:JHG( n( 5M*15B5(8&/6(,.556(7-1(%(n(>:(E5)1,()/6($@(n(:JHG(

(
!()/6("(9)45(*95(7-((-8&/0(4)(35,(7-1(6&77515/*(F),&2(8&/6(,.556(L-/5,Q(
(

( ( K$5)%
B],(

!["

B],(
#["

B],(
(

(

( ( GG(( $GJ!(#KGJ$"( $JH(#hJ$"( (

( ( Gh(( $GJG(#K%J:"( GJh(#!%J:"( (
( ( %%(( $%J%(#KKJ:"( >J:(#!KJ:"( (
( ( %i(( $%J%(#KKJ:"( >Ji(#$:J>"( (

( ( >:(( $%Ji(#KKJK"( HJG(#$$JK"( (
( ( >>(( $>J$(#h:JK"( iJH(#$iJG"( (
( ( [%%_)(35,(-7(!()/6("+(&/(?B]9()15(0&45/(8&*9&/(F1)2?5*(

(

$&1&#!:&$4( O-( ('( #(<&#D( -.3-( -.&;(*&F-(.().&,

03-&)!,D(-.3*(-.('(/(##(*!-(&F('-((*(2!'-($&'()*

'(-"3-(!*'(3*$(-.3-('&#&0-(!*(!+(3(2!,&('&1&,&

03-&)!,D(/(##(%&($&#(%&,3-&4

$> '3#'9*&8%\%?(8&,,3(*(/(-.(*"2&,!"'( #3,)&

.().( 0#!'&#D( ':30&$( !%'-,"0-(!*'4( 8.&

&C"(13#&*-( 3&,!$D*32(0( ,!").*&''(.&().-;

JSQ;V>(+!,(-.('(-&,,3(*(('(K4Q(24(8.('(03-&)!,D

,&:,&'&*-'( #3,)&(0(-D(0&*-&,';()&*&,3##D(/(-.

!%'-,"0-(!*'(3%!1&(KE(2(3*$(/&##($&1&#!:&$

(*$"'-,(3#(0!2:#&F&'4

6<6<5<8<8( K3&"3#"*+% *!% <"+/% )2''/% <"#$% $'"9$#% "+

/"!!'&'+#%#'&&3"+)%(-K)

83%#&(E()(1&'(2"#-(:#D(*)(+30-!,'(J-K>(%D(/.(0.(-.&(%3'(0

/(*$(':&&$()(1&*((*(6()4(@('.3##(%&(2"#-(:#(&$(-!(!%-3(*

-.&(/(*$( ':&&$( 3-($(++&,&*-(.&().-';( (*( &30.( -&,,3(*

03-&)!,D4

6<6<5<8<5(,'&&3"+%.3#'9*&"')%"+%&'73#"*+%#*%#$'%/"&'.#"*+

*!%<"+/

8.&(-&,,3(*(03-&)!,D("'&$((*(-.&($&'()*(!+(3('-,"0-",&

   
  

     



!"#$%&%'$#()$(#"*%+,'-./%0%',)$-1/%2%*1"+'3%41#),'%"/+%,44,)$' 8:

23D(13,D($&:&*$(*)(!*( -.&($(,&0-(!*(!+(/(*$("*$&,

0!*'($&,3-(!*4(5.&,&( '"++(0(&*-(2&-&!,!#!)(03#

(*+!,23-(!*(('(313(#3%#&;(-.&(%3'(0(/(*$(':&&$(23D(%&

13,(&$(+!,(':&0(+(0(/(*$($(,&0-(!*4

6<6<5<8<6('$3+9')%"+%#'&&3"+%.3#'9*&"')

8.&(1&#!0(-D(:,!+(#&(+!,(3()(1&*(-&,,3(*(03-&)!,D($!&'

*!-( $&1&#!:( -!( +"##( .&().-( (22&$(3-&#D(/(-.( -.&

0!22&*0&2&*-(!+( -.3-( -&,,3(*(03-&)!,D(%"-($&1&#!:

),3$"3##D(-!(.&().-(J$F>(/.(0.((*0,&3'&'(/(-.(-.&(+&-0.

!,(":/(*$($('-3*0&(J0>4

3> D'#.$%3+/%/'('7*2'/%P'"9$#%&'73#"*+)$"2 ?

8.&(,&#3-(!*(%&-/&&*(-.&($&1&#!:&$(.&().-(J$F>

3*$(-.&(+&-0.(J0>(+!,(/(*$G+#!/(!1&,(&30.(!+

-.&( +!",( -&,,3(*(03-&)!,(&'(23D(%&( -3<&*(3'

)(1&*((*(83%#&(I4

%> 6!,('-,"0-",&'(!+(.&().-'(2!,&(-.3*(-.&($&1&#!:&$

.&().-(J$F>((*(83%#&(I;(-.&(1&#!0(-D(:,!+(#&(23D

%&($&-&,2(*&$((*(300!,$3*0&(/(-.(-.&(+!##!/(*)=

@> 8.&(#&''(!,(#&3'-(,!").(-&,,3(*;(!,

K> 8.&(2&-.!$($&'0,(%&$((*(7**&F(V4

6<6<5<5(,*2*9&32$8%(-H(+30-!,)

8.&(%3'(0(/(*$( ':&&$(K%()(1&*( (*(6()4(@( -3<&'( (*-!

300!"*-(-.&()&*&,3#(#&1&#(!+('(-&(3%!1&('&3(#&1&#4(8.('

$!&'(*!-(3##!/(+!,(#!03#(-!:!),3:.(0(+&3-",&'('"0.(3'

.(##';(13##&D';(0#(++';(&'03,:2&*-';(!,(,($)&'(/.(0.(03*

'()*(+(03*-#D(3++&0-(/(*$(':&&$( (*( -.&(,(1(0(*(-D4(8.&

&++&0-(!+( -!:!),3:.D( ('( -!( 300&#&,3-&(/(*$(*&3,( -.&

'"22(-'(!+(.(##'(!,(0,&'-'(!+(0#(++';(&'03,:2&*-'(!,(,($)&'

3*$($&0&#&,3-&(-.&(/(*$((*(13##&D'(!,(*&3,(-.&(+!!-(!+

0#(++';('-&&:(&'03,:2&*-';(!,(,($)&'4

8.&(&++&0-(!+(-!:!),3:.D('.3##(%&('()*(+(03*-(3-(3('(-&

/.&*(-.&(":/(*$('#!:&(Jθ>(('(2!,&(-.3*(3%!"-(H_;(3*$

%&#!/(-.3-;(-.&(13#"&(!+(-H(23D(%&(-3<&*(-!(%&(&C"3#

-!(@4Q4(8.&(13#"&(!+(-H(('(0!*+(*&$((*(-.&(,3*)&(!+(@4Q

-!( @4HI( +!,( '#!:&'(2!,&( -.3*( H_4(7(2&-.!$( !+

&13#"3-(*)(-.&(13#"&(!+(-H(+!,(13#"&'(2!,&(-.3*(@4Q(('

)(1&*((*(7**&F(Y4(O-(23D(%&(*!-&$(-.3-(-.&(13#"&(!+(-H
13,(&'(/(-.( .&().-( 3%!1&( ),!"*$( #&1&#;(/(-.( 3

23F(2"2(*&3,( -.&(),!"*$;( 3*$( ,&$"0(*)( -!(@4Q( 3-

.().&,(#&1&#'4

6<6<5<6(>52*&#3+.'%!3.#*&%!*&%.8.7*+".%&'9"*+%(-V%+30-!,)

8.&(&3'-(0!3'-(!+(O*$(3( ('(,&#3-(1&#D(2!,&(1"#*&,3%#&

+!,(!00",,&*0&'(!+('&1&,&(0D0#!*&'4(9*(-.&(/&'-(0!3'-;

U"^3,3-(('(1"#*&,3%#&(+!,('&1&,&(0D0#!*&'4(W-"$(&'(!+

/(*$( ':&&$(3*$($323)&( -!(%"(#$(*)'(3*$( '-,"0-",&'

:!(*-(-!(-.&(+30-(-.3-(-.&(':&&$'()(1&*((*(-.&(%3'(0(/(*$

':&&$(23:(3,&(!+-&*(&F0&&$&$($",(*)(-.&(0D0#!*&'4(8.&

&++&0-(!+( 0D0#!*(0( '-!,2'( ('( #3,)&#D( +&#-( (*( 3(%&#-(!+

3::,!F(23-&#D(IQ(<2(/($-.(3-( -.&(0!3'-4( O*(!,$&,( -!

&*'",&(%&--&,('3+&-D(!+('-,"0-",&'((*(-.('(,&)(!*(JIQ(<2

/($&(!*(-.&(&3'-(0!3'-(3'(/&##(3'(!*(-.&(U"^3,3-(X!3'->;

-.&(+!##!/(*)(13#"&'(!+(-V;(3'(,&0!22&*$&$((*()!!$

:,30-(0&(TIG@JE>U(3,&('-(:"#3-&$(3'(3::#(03%#&(300!,$(*)

-!(-.&((2:!,-3*0&(!+(-.&('-,"0-",&=

(-V
W-,"0-",&'(!+(:!'-G0D0#!*&((2:!,-3*0&(+!, @4HQ

&2&,)&*0D('&,1(0&'

J'"0.(3'(0D0#!*&('.&#-&,';(.!':(-3#';('0.!!#';

0!22"*(03-(!*(-!/&,';(&-0>

O*$"'-,(3#('-,"0-",&' @4@E

7##(!-.&,('-,"0-",&' @4QQ

6<6<6%P*1&78%@'3+%N"+/%B2''/

8.&(.!",#D(2&3*(/(*$(':&&$(3-(.&().-(T;(+!,($(++&,&*-

-&,,3(*'(03*(%&(!%-3(*&$(3'=

$DQI>%:%4DPABG=%AB%1QADH@%+>=HJ@%YH@E%'N>>E

RDGHDAHB@%^HAW%U>HJWA%H@%+HCC>G>@A%$>GGDH@=

J'731)'(V4V4H4K4K>

L*,,(0.%(.6%3*0)>/%!"#$%&#%'(%)$8*%

%

+#%
,-.%

%

/'%01$%
)%*%%

9( V.@@C=I(
TC+.K8@L(

!(

V.@@C=I((
TC+.K8@L(

$(

V.@@C=I(
TC+.K8@L(

F(

V.@@C=I((
TC+.K8@L(

J(
#!"( #$"( #F"( #J"( #="( #G"(

="( !;( !D;=( !D;;( ;D`!( ;DM;(
=="( !=( !D;`( !D;=( ;D`R( ;DM;(
==="( $;( !D!$( !D;R( !D;!( ;DM;(
=M"( F;( !D!=( !D!$( !D;G( ;D`R(
M"( =;( !D$;( !D!R( !D!$( !D!;(
M="( !;;( !D$G( !D$J( !D$;( !D$;(
M=="( !=;( !DF;( !D$M( !D$J( !D$J(
M==="( $;;( !DF$( !DF;( !D$R( !D$R(
=P"( $=;( !DFJ( !DF$( !D$`( !D$M(
P"( F;;( !DF=( !DFJ( !DF!( !DF;(
P="( F=;( !DF=( !DF=( !DF$( !DF!(
P=="( J;;( !DF=( !DF=( !DFJ( !DF$(
P==="( J=;( !DF=( !DF=( !DF=( !DFF(
P=M"( =;;( !DF=( !DF=( !DF=( !DFJ(

JHVS(T(T8@( =I+.@9.A=C+.( MCB?./(8J( *.=K*+( #*"( =I( C(K=M.I(
+.@@C=I(FC+.K8@LS(?/.(B=I.C@(=I+.@A8BC+=8ID(

$DQI>%&%4>APW%D@E%+>_>IBN>E%U>HJWA

#>IDAHB@=WHN

J'731)'%V4V4H4K4V>

2)3)"$F)4%A)8@B>%S&XT%B%

%
!"%
#$%%

5)>6B%
SXT%
?B% L511)&/(

U)*50-1E(

!(

L511)&/(
U)*50-1E(

$(

L511)&/(
U)*50-1E(

G(

L511)&/(
U)*50-1E(

%(

#!"( #$"( #G"( #%"( #>"( #H"(

&"( ( ( :J$( ( !$( ( $:( ( G>( ( H:(

&&"( ( :J>( ( $:( ( G:( ( G>( ( h>(
&&&"( ( !( ( $>( ( %>( ( K:( !G:(

&4"( ( $( ( G>( ( H>( !!:( !h:(
4"( ( >( ( H:( !::( !i:( G::(

4&"( !:( ( K:( !%:( $>:( %>:(
4&&"( $:( !$:( $::( G>:( >::(

4&&&"( >:( !K:( G::( %::( >::(

(

   
  

     



!" #$%&'#$()*+&(,&#-).',/)'0)&#,&$)!12"

!"!"#!" !"! !

$%&'&

!"#! " $%&'()#$*+,#-(,.#/0**.# 1+23%'# 1%'# 3*''+(,

2+3*4%')#5(6

" ( )
78797#:

7"#

7"#

78;<! " #$
#

#
#

⎡ ⎤⎛ ⎞
⎢ ⎥⎜ ⎟

⎝ ⎠⎢ ⎥⎣ ⎦

%%&#'&()*,#%+,-(.#$&/,#0),'#(1&&'#/2#%&)*%2#3#4/,#5&

+52/),&'#/(&

=6) =67 8 > 9

? 8 > 9!6#

" " ! ! !

" ! ! ! !

=

=

34345)$#%&#$%&'%'(&)%&*+),

%%&# 2,-5,(&,4&# ),2&,()2.#:/-)/2)+,(#0)2%#%&)*%2# ;+-

');;&-&,2# 2&--/),(#4/,#5&#+52/),&'#,(),*# 2%&#-&(/2)+,(

*):&,#5&(+0&

/' $%%%-+&''-)%.(%,'/

=68 8<

<68

<="><#? <=<>"#>#*+
#

)
#

⎛ ⎞
= − ⎜ ⎟⎜ ⎟

⎝ ⎠

5' $%%%-+&''-)%.(%,'0

( )=6! =68 =69 = 68

8

?
) ) ) )= + −

4' $%%%-+&''-)%.(%,'1

( )=6> = 68 =69 =68

>

?
) ) ) )= + −

'' $%%%-+&''-)%.(%,'2

69 8<

<69

<=9@@ <=8">#A#*+
*

*
)

*

⎛ ⎞
= − ⎜ ⎟⎜ ⎟

⎝ ⎠

3434")3445+6(%%'7+&, '!%$('+),

(.4(+,)4#(2+-$(#;+-$#;/-#/0/.#;-+$#2%&#(&/#4+/(2#/,'

*-/',/((.# -&',4&# ),# (1&&'# /(# 2%&.# /11-+/4%# 2%&# (&/

4+/(2,#(.4(+,)4#(2+-$(#*&,&-/((.#&B2&,'#,1# 2+#/5+,2

)*#C$#),(/,'#/;2&-#(2-)C),*#2%&#4+/(2,#%%&)-#&;;&42#+,

(/,'#)(#/(-&/'.#-&;(&42&'#),#5/()4#0),'#(1&&'(#(1&4);)&'

),#+)*,#,,#%%&#),;(,&,4&#+;#0),'#(1&&'#+;;#2%&#4+/(2#,1

2+#/#')(2/,4&#+;#/5+,2#-**#C$#$/.#5&# 2/C&,#/(#,,,.

2)$&(#2%&#:/(,&#+,#2%&#,&/-&(2#4+/(2#),#2%&#/5(&,4&#+;

/,.#'&;),)2&#0),'#'/2/,#%%&#;/42+-#,,,.#(%/((#5&#,(&'#),

/'')2)+,#2+#"/,

345) 6789) :;!<<=;!<) "89) 0>;?!<) >8) *=7#978@<A

BC;=?C=;!<

34542)8%&%%-$

%%&#0),'# (+/'# +,# /# 5,)('),*0(2-,42,-&# (%/((# 5&

4/(4,(/2&'#;+-#

/' 2%&#5,)('),*0(2-,42,-&#/(#/#0%+(&D

5' ),'):)',/(# (2-,42,-/(# &(&$&,2(# /(# -++;(# /,'

0/(((D#/,'

4' 1,'):)',/(# 4(/''),*#,,)2(# ),4(,'),*#*(/3),*

/,'#2%&)-#;)B),*(,

3454!)9%*+.&'7+&, ':%%**#%%

%%&#0),'#1-&((,-&#/2#/,.#%&)*%2#/5+:&#$&/,#*-+,,'

(&:&(#(%/((#5&#+52/),&'#5.# 2%&#;+((+0),*#-&(/2)+,(%)1

5&20&&,#0),'#1-&((,-&#/,'#0),'#(1&&'&

;
3
#"#*,)!

3
-

0%&-&

;3 " 0),'#1-&((,-&#/2#%&)*%2#!##),#20$-D#/,'

!3 " '&()*,#0),'#(1&&'#/2#%&)*%2#!#'),#$0(,

%%&#'&()*,#0),'#1-&((,-&#;'#4/,#5&#+52/),&'#/(#

;
'

" <
'
#<

/#
<
4
#;

3

0%&-&

<' " 0),'#')-&42)+,/()2.#;/42+-#

</ " /-&/#/:&-/*),*#;/42+-##/,'

<4 " 4+$5),/2)+,#;/42+-#3*""#3454D4D42D4,

%%&#:/(,&#+;# ;'##%+0&:&-# (%/((#,+2#5&# 2/C&,#/(# (&((

2%/,#*,5*#;3,

26%78

2#%%&#4+&;;)4)&,2#*,)#9),#81#,,)2('#),#2%&#/5+:&#;+-$,(/#'&1&,'(

+,#/#,,$5&-#+;#;/42+-(#/,'#$/),(.#+,#2%&#/2$+(1%&-)4#1-&((,-&

/,'# /)-# 2&$1&-/2,-&,# %%&# :/(,&# 4%+(&,# 4+--&(1+,'(# 2+# 2%&

/:&-/*&#1,')/,#/2$+(1%&-)4#4+,')2)+,(,

!#<'#(%+,('#5&# 2/C&,#/(# ,,*#0%&,#4+,()'&-),*# (+4/(#1-&((,-&

4+&;;)4)&,2(,

3454!42#7+#$ '$ +%"%)+&#-'+),'4-%)&%='<'

(+,()'&-),*# 2%&# -/,'+$,&((# ),# 2%&#')-&42)+,/()2.#+;

0),'#/,'# -&4+*,)3),*# 2%&# ;/42# 2%/2#1-&((,-&#+-# ;+-4&

4+&;;)4)&,2(#/-&#'&2&-$),&'#;+-#(1&4);)4#0),'#')-&42)+,(#

)2#)(#(1&4);)&'#2%/2#;+-#5,)('),*(##(+()'#()*,(##+1&,#()*,(#

(/22)4&# ;-/$&0+-C(## /,'# 2-,((&'# 2+0&-(# 92-)/,*,(/-#

(E,/-&##-&42/,*,(/-'#/#;/42+-#+;#*,:*#$/.#5&#,(&'#+,

2%&#'&()*,#0),'#1-&((,-&,#++-#4)-4,(/-#+-#,&/-;4)-4,(/-

;+-$(#2%)(#;/42+-#$/.#5&#2/C&,#/(#,,*,

++-#2%&#4.4(+,&#/;;&42&'#-&*)+,(#/((+#2%&#;/42+-#<'#(%/((

5&#2/C&,#/(#,,*,

3454!4!#>%"-'-?"%-.+#.'4-%)&%='</

<-&((,-&# 4+&;;)4)&,2(#*):&,# ),# 3454D# /-&# /# -&(,(2#+;

/:&-/*),*#2%&#$&/(,-&'#1-&((,-&#:/(,&(#+:&-#/#*):&,

/-&/,# = (# 2%&#/-&/#5&4+$&(# (/-*&-## 2%&# 4+--&(/2)+,#+;

$&/(,-&'#:/(,&(#'&4-&/(&#/,'#?+%"5?"%*-,#%%&#'&4-&/(&

),#1-&((,-&(#',&# 2+# (/-*&-# /-&/(# $/.#5&# 2/C&,# ),2+

/44+,,2#/(#*):&,#),#%/5(&#5,

   
  

     



!"#$%&%'$#()$(#"*%+,'-./%0%',)$-1/%2%*1"+'3%41#),'%"/+%,44,)$' 8;

$DQI>%;%"G>D%"_>GDJH@J%4DPABG%C'DD

!'731)'%V!!!K!K"

+#%
,-.%

7(%8"$9(:%;('9%);*%%
"

!%
;('9%;M'(90%<0%<9:$-(%

)'9*
"#%

$"#( $!#( $%#(

&#( r("'( "('(
&&#( !)( '(*(
&&&#( s("''( '(+(

"#(,&-./0( &-1.0234/1&3-( 530( &-1.06.7&/1.(8/49.:(35( 10&;91/0<(/0./=(
>(&:(2.06&11.7((

6<:<8<8<2(,&"61#3&8%3&'3

#" ?('&377%)#&1.#1&'(?(@$%(&'#()#*(+A(($#,-($+

.%#/&-(*B&(*%(")*#%0(#%&#(-B#((("&(*#C&+(#-(*B&

D&+*%&E*$ED&+*%&(,(-*#+D&-("&*F&&+( .%#/&-

/)(*(1((&,("0(*B&((+,('(,)#((1#+&((,(/&+-($+

(+( *B&($*B&%(,(%&D*($+( *$A&*B&%(F(*B($'&%#((

1%&--)%&(D$&..(D(&+*-!

"" >+/"("/137% '7'5'+#)( ?( @$%( "&#/( *01&

&(&/&+*-;(1)%((+-;(&*D;(*B&(*%(")*#%0(#%&#(-B#((

"&( *#C&+( #-( &..&D*('&( -1#+(/)(*(1((&,( "0

-1#D(+A!(GB&(&..&D*('&(-1#+((-(*B&(#D*)#((-1#+

.$%(/(,(-1#+(#+,(D#+*((&'&%(($#,(&..&D*-H(#+,

B#(.( *B&( -)/($.( #,I#D&+*( -1#+-( .$%( -)11$%*

/$/&+*-(#+,(%&#D*($+-!

D" @$%(1(#*&(*01&(&(&/&+*-;(*B&(#%&#($.((+,('(,)#(

1(#*&-( "&*F&&+( -)11$%*-( (-( *#C&+( #-( *B&

*%(")*#%0(#%&#!

," @$%(A(#--(D(#,,(+A;( (+,('(,)#((1#+&(#%&#($.

A(#--((-(*B&(*%(")*#%0(#%&#!

6<:<5(J&'))1&'%'*'!!"."'+#)

GB&( 1%&--)%&( D$&..(D(&+*-( #%&( #(F#0-( A('&+( .$%( #

1#%*(D)(#%(-)%.#D&($%(1#%*($.(*B&(-)%.#D&($.(#(")((,(+AJ

-*%)D*)%&!(GB&(F(+,(($#,(#D*(+A(+$%/#((*$(#(-)%.#D&((-

$"*#(+&,("0(/)(*(1(0(+A(*B&(#%&#($.(*B#*(-)%.#D&($%((*-

#11%$1%(#*&(1$%*($+("0(*B&(1%&--)%&(D$&..(D(&+*(!'1"(#+,

*B&(,&-(A+(F(+,(1%&--)%&(#*(*B&(B&(AB*($.(*B&(-)%q.#D&

.%$/(*B&(A%$)+,!(GB&(#'&%#A&('#()&-($.(*B&-&(1%&--)%&

D$&..(D(&+*-( .$%( -$/&( ")((,(+A( -B#1&-( #%&( A('&+

(+ 6<:<5<8%#+,(6<:<5<5!

2'&%#A&('#()&-($.(1%&--)%&(D$&..(D(&+*-(#%&(A('&+(.$%

D%(*(D#((F(+,(,(%&D*($+-((+($+&($%(/$%&(K)#,%#+*-!(L+

$%,&%( *$(,&*&%/(+&( *B&(/#M(/)/(F(+,( ($#,($+( *B&

")((,(+AJ-*%)D*)%&;(*B&(*$*#((($#,(-B$)(,("&(D#(D)(#*&,

.$%( &#DB( $.( *B&( D%(*(D#(( ,(%&D*($+-( -B$F+( .%$/( #((

K)#,%#+*-!(NB&%&(D$+-(,&%#"(&('#%(#*($+($.(1%&--)%&

$DD)%-($'&%(#(-)%.#D&;((*(B#-("&&+(-)"E,('(,&,(#+,(/&#+

1%&--)%&(D$&..(D(&+*-(A('&+(.$%(&#DB($.((*-(-&'&%#((1#%*-!

L+( #,,(*($+;( #%&#-( $.( B(AB( ($D#(( -)D*($+( !+&A#*('&

1%&--)%&(D$+D&+*%#*($+"(.%&K)&+*(0($DD)%%(+A(+&#%(*B&

&,A&-( $.(F#((-( #+,( %$$.-( #%&( -&1#%#*&(0( -B$F+!

O$&..(D(&+*-(.$%(*B&(($D#((&..&D*-(-B$)(,($+(0("&()-&,

.$%(D#(D)(#*($+($.(.$%D&-($+(*B&-&(($D#((#%&#-(#..&D*(+A

%$$.( -B&&*(+A;(A(#--(1#+&(-;( #+,( (+,('(,)#(( D(#,,(+A

)+(*-((+D(),(+A(*B&(%(.(M*)%&-!(GB&0(-B$)(,(+$*("&()-&,

.$%(D#(D)(#*(+A(.$%D&($+(&+*(%&(-*%)D*)%#((&(&/&+*-(-)DB

#-(%$$.;(F#((-($%(-*%)D*)%&(#-(#(FB$(&!

PQGRS

2(GB&(1%&--)%&(D$&..(D(&+*-(A('&+((+(,(..&%&+*(*#"(&-(B#'&("&&+

$"*#(+&,(/#(+(0(.%$/(/&#-)%&/&+*-($+(/$,&(-((+(F(+,(*)++&(-;

#+,( *B&(A%&#*(/#I$%(*0($.(,#*#(#'#((#"(&(B#-("&&+($"*#(+&,( (+

D$+,(*($+-($.(%&(#*('&(0(-/$$*B(.($F!(NB&%&(-)..(D(&+*(.(&(,(,#*#

&M(-*-(#-((+(*B&(D#-&($.(%&D*#+A)(#%(")((,(+A-;('#()&-(B#'&("&&+

$"*#(+&,(*$(#(($F(.$%(*)%")(&+*(.($F!

8(L+(%&D&+*(0&#%-;(F#(((A(#T(+A(#+,(D(#,,(+A(,&-(A+(B#-("&&+(#

-$)%D&($.(/#I$%(D$+D&%+!(2(*B$)AB($.( (&--(D$+-&K)&+D&( *B#+

*B&( D$((#1-&( $.(/#(+( -*%)D*)%&-;( ,#/#A&( *$( A(#--( D#+( "&

B#T#%,$)-(#+,(D#)-&(D$+-(,&%#"(&(.(+#+D(#((($--&-!

5(@$%(1%&--)%&(D$&..(D(&+*-( .$%(-*%)D*)%&-(+$*(D$'&%&,(B&%&(+;

%&.&%&+D&(/#0("&(/#,&(*$(-1&D(#((-*(((*&%#*)%&($+(*B&(-)"I&D*($%

#,'(D&(/#0("&(-$)AB*(.%$/(-1&D(#((-*-((+(*B&(-)"I&D*!

6<:<5<2%N"+/%7*3/%*+%"+/"("/137%5'56'&)

NB&+(D#(D)(#*(+A(*B&(F(+,(($#,($+((+,('(,)#((-*%)D*)%#(

&(&/&+*-( -)DB( #-( %$$.-( #+,(F#((-;( #+,( (+,('(,)#(

D(#,,(+A()+(*-(#+,(*B&(%(.(**(+A-;((*((-(&--&+*(#((*$(*#C&

#DD$)+*($.( *B&(1%&--)%&(,(..&%&+D&("&*F&&+($11$-(*&

.#D&-($.(-)DB(&(&/&+*-($%()+(*-!(@$%(D(#,(-*%)D*)%&-;((*

(-;(*B&%&.$%&;(+&D&--#%0(*$(C+$F(*B&((+*&%+#((1%&--)%&

#-(F&(((#-(*B&(&M*&%+#((1%&--)%&!(GB&+(*B&(F(+,(($#,;(D

!(+(P";(#D*(+A((+(#(,(%&D*($+(+$%/#((*$(*B&((+,('(,)#(

-*%)D*)%#((&(&/&+*($%(D(#,,(+A()+(*((-U

D%V(!'1&(W('1("(4%2,

FB&%&

'1& V &M*&%+#((1%&--)%&(D$&..(D(&+*H

'1( V (+*&%+#((1%&--)%&(D$&..(D(&+*H

4 V -)%.#D&(#%&#($.(-*%)D*)%#((&(&/&+*($%(D(#,,(+A

)+(*;((+(/KH(#+,

(2, V ,&-(A+(F(+,(1%&--)%&;((+(PJ/K!

PQGRS

2(L.(*B&(-)%.#D&(,&-(A+(1%&--)%&('#%(&-(F(*B(B&(AB*;(*B&(-)%.#D&

#%&#-($.(*B&(-*%)D*)%#((&(&/&+*(/#0("&(-)"E,('(,&,(-$(*B#*(*B&

-1&D(.(&,(1%&--)%&-(#%&(*#C&+($'&%(#11%$1%(#*&(#%&#-!

8(X$-(*('&(F(+,( ($#,( (+,(D#*&-( *B&( .$%D&( #D*(+A( *$F#%,-( *B&

-*%)D*)%#((&(&/&+*(#+,(+&A#*('&(#F#0(.%$/((*!

6<:<5<8">+#'&+37%2&'))1&'%.*'!!"."'+#)

L+*&%+#((#(%(1%&--)%&( (+(#(")((,(+A(,&1&+,-()1$+( *B&

,&A%&&($.(1&%/&#"(((*0($.(D(#,,(+A(*$(*B&(.($F($.(#(%!

GB&((+*&%+#((#(%(1%&--)%&(/#0("&(1$-(*('&($%(+&A#*('&

,&1&+,(+A($+(*B&(,(%&D*($+($.(.($F($.(#(%((+(%&(#*($+(*$

$1&+(+A-((+(*B&(")((,(+A-!

#" L+(*B&(D#-&($.(")((,(+A-(FB&%&(*B&(D(#,,(+A-

1&%/(*(*B&(.($F($.(#(%(F(*B($1&+(+A-(+$*(/$%&

*B#+(#"$)*(!(1&%D&+*($.(*B&(F#(((#%&#(")*(FB&%&

*B&%&(#%&(+$((#%A&($1&+(+A-;((*((-(+&D&--#%0(*$

D$+-(,&%(*B&(1$--("(((*0($.(*B&((+*&%+#((1%&--)%&

"&(+A( 1$-(*('&( $%( +&A#*('&!(GF$( ,&-(A+

   
  

     



8L /"$-1/"*%7(-*+-/.%)1+,%14%-/+-"%892&

D$+,(*($+-( -B#((("&( &M#/(+&,;($+&(F(*B( #+

(+*&%+#(( 1%&--)%&( D$&..(D(&+*( $.( t#!K( #+,

#+$*B&%(F(*B(#+((+*&%+#((1%&--)%&(D$&..(D(&+*

$.(W#!K!

GB&( (+*&%+#(( 1%&--)%&( D$&..(D(&+*( (-

#(A&"%#(D#((0(#,,&,( *$( *B&(&M*&%+#((1%&--)%&

D$&..(D(&+*(#+,( *B&(#+#(0-(-(FB(DB( (+,(D#*&-

A%&#*&%( ,(-*%&--( $.( *B&(/&/"&%( -B#((( "&

#,$1*&,!(L+(/$-*(-(*)#*($+-(#(-(/1(&((+-1&D*($+

$.(*B&(-(A+($.(&M*&%+#((1%&--)%&(F((((#*($+D&

(+,(D#*&(*B&(1%$1&%(-(A+($.(*B&((+*&%+#((1%&--)%&

D$&..(D(&+*(*$("&(*#C&+(.$%(,&-(A+!

PQGR(?(GB&( *&%/(+$%/#((1&%/&#"(((*0(%&(#*&-( *$

*B&(.($F($.(#(%(D$//$+(0(#..$%,&,("0(D(#,,(+A-(+$*

$+(0( *B%$)AB( $1&+(F(+,$F-( #+,( ,$$%-;( ")*( #(-$

*B%$)AB(*B&(-((*-(%$)+,(*B&(D($-&,(F(+,$F-(#+,(,$$%-

#+,(*B%$)AB(DB(/+&0-;('&+*((#*$%-(#+,(*B%$)AB(*B&

I$(+*-("&*F&&+( %$$.(D$'&%(+A-;( *B&( *$*#(($1&+(#%&#

"&(+A((&--(*B#+(!(1&%D&+*($.(#%&#($.(*B&(F#((-(B#'(+A

*B&($1&+(+A-!

"" :1"7/"+9)J)#&1.#1&')%<"#$%5'/"15%3+/%73&9'

*2'+"+9)%R%Y)((,(+A-J-*%)D*)%&-(F(*B(/&,()/
#+,( (#%A&($1&+(+A-(/#0( #(-$( &MB("(*( &(*B&%
1$-(*('&( $%( +&A#*('&( (+*&%+#(( 1%&--)%&
,&1&+,(+A( )1$+( *B&( ,(%&D*($+( $.(F(+,!
Y)((,(+A-J-*%)D*)%&-(F(*B(/&,()/($1&+(+A-
"&*F&&+(#"$)*(!( *$(K#(1&%D&+*($.(F#(((#%&#

-B#((("&( &M#/(+&,( .$%( #+( (+*&%+#((1%&--)%&
D$&..(D(&+*($.(t#!!(#+,((#*&%(F(*B(#+((+*&%+#(
1%&--)%&(D$&..(D(&+*($.(W#!!;(#+,(*B&(#+#(0-(-
FB(DB(1%$,)D&-(A%&#*&%(,(-*%&--($.(*B&(/&/"&%

-B#((("&( #,$1*&,!(Y)((,(+A-J-*%)D*)%&-(F(*B
(#%A&($1&+(+A-;(*B#*((-;($1&+(+A-((#%A&%(*B#+

K#(1&%D&+*($.(*B&(F#(((#%&#(-B#((("&(&M#/(+&,
$+D&(F(*B(#+((+*&%+#((1%&--)%&(D$&..(D(&+*($.
t#!Z( #+,( #A#(+(F(*B( #+( (+*&%+#(( 1%&--)%&
D$&..(D(&+*($.(W#!Z;( #+,( *B&( #+#(0-(-(FB(DB
1%$,)D&-(A%&#*&%(,(-*%&--($.(*B&(/&/"&%(-B#((
"&(#,$1*&,!

Y)((,(+A-J-*%)D*)%&-(F(*B($+&($1&+( -(,&($%
$1&+(+A( &MD&&,(+A(K#(1&%D&+*($.(F#((( #%&#
/#0("&(#--)/&,( *$("&(-)"I&D*&,( *$( (+*&%+#(
1$-(*('&(1%&--)%&($%(-)D*($+(-(/((#%( *$( *B$-&

$.( ")((,(+A-(F(*B( (#%A&( $1&+(+A-!(2( .&F
&M#/1(&-($.(")((,(+A-(F(*B($+&(-(,&($1&+(+A-
#%&( -B$F+( (+( @(A!( K( (+,(D#*(+A( '#()&-( $.
(+*&%+#((1%&--)%&(D$&..(D(&+*-(F(*B(%&-1&D*(*$
*B&(,(%&D*($+($.(F(+,!

6<:<5<5%=0#'&+37%2&'))1&'%.*'!!"."'+#)

6<:<5<5<2%N377)

GB&(#'&%#A&(&M*&%+#((1%&--)%&(D$&..(D(&+*(.$%(*B&(F#((-
$.(D(#,(")((,(+A-($.(%&D*#+A)(#%(1(#+(-B#((("&(#-(A('&+
(+(G#"(&(#!( L+(#,,(*($+;( ($D#((1%&--)%&(D$+D&+*%#*($+

D$&..(D(&+*-(#%&(#(-$(A('&+!

6<:<5<5<8%J"#.$'/M%$"22'/%3+/%5*+*)7*2'%&**!)%*!%.73/

61"7/"+9)

GB&(#'&%#A&(&M*&%+#((1%&--)%&(D$&..(D(&+*-(#+,(1%&--)%&

D$+D&+*%#*($+( D$&..(D(&+*-( .$%( 1(*DB&,( %$$.-( $.
%&D*#+A)(#%(D(#,(")((,(+A(-B#((("&(#-(A('&+((+(G#"(&(3!
NB&%&(+$(1%&--)%&(D$+D&+*%#*($+(D$&..(D(&+*-(#%&(A('&+;
*B&( #'&%#A&( D$&..(D(&+*-( -B#((( #11(0!(GB&(1%&--)%&
D$&..(D(&+*-($+(*B&()+,&%-(,&($.(#+0($'&%B#+A(+A(%$$.
-B#((("&(*#C&+((+(#DD$%,#+D&(F(*B(6<:<5<5<:!

PQGRS

2(GB&(1%&--)%&(D$+D&+*%#*($+(-B#((("&(#--)/&,(*$(#D*($)*F#%,

!-)D*($+(1%&--)%&"(#*(*B&(%(,A&-;(&#'&-;(D$%+(D&-(#+,(3#[(D$%+&%-
$.(%$$.-!

8(GB&(1%&--)%&(D$+D&+*%#*($+(-B#(((+$*("&((+D(),&,(F(*B(*B&(+&*
&M*&%+#((1%&--)%&(FB&+(D$/1)*(+A($'&%#(((($#,-!

5(@$%(B(11&,(%$$.-;(1%&--)%&(D$&..(D(&+*-(!(+D(),(+A(($D#(('#()&-"
/#0("&(*#C&+($+(#(((*B&(.$)% -($1&-;( #-( #11%$1%(#*&( .%$/
G#"(& 3;(#+,("&(%&,)D&,("0(K#(1&%D&+*(.$%(*B&(B(1(-($1&!

@$%(/$+$( -($1&( %$$.-($.( %&D*#+A)(#%(D(#,(")((,(+A-;
*B&( #'&%#A&( 1%&--)%&( D$&..(D(&+*( #+,( 1%&--)%&
D$+D&+*%#*($+(D$&..(D(&+*(.$%(/$+$-($1&(!(&#+E*$"(%$$.-

$.( %&D*#+A)(#%( D(#,( ")((,(+A-( -B#((( "&( #-( A('&+( (+
G#"(& @#!

@L\!(K(]24^RS(Q@(LPGR_P24(X_RSS^_R(OQR@@LOLRPGS

NLG`(_RSXROG(GQ(G`R(aL_ROGLQP(Q@

NLPa(@Q_(Y^L4aLP\S(NLG`(QPR(SLaR(QXRPLP\S

   
  

     



!"#$%&%'$#()$(#"*%+,'-./%0%',)$-1/%2%*1"+'3%41#),'%"/+%,44,)$' 8M

$DQI>%L%,XA>G@DI%!G>==OG>%)B>CCHPH>@A=%C(N>D%CBG%YDII=%BC%#>PAD@JOIDG%)IDE%7OHIEH@J=

!'731)'(b!!!H!H!@"

PQGR(?($((-(*B&(B&(AB*(*$(&#'&-($%(1#%#1&*;(7((-(*B&(A%&#*&%(B$%(T$+*#((,(/&+-($+($.(#(")((,(+A(#+,(<((-(*B&((&--&%(B$%(T$+*#((,(/&+-($+

$.(#(")((,(+A!

   
  

     



59 /"$-1/"*%7(-*+-/.%)1+,%14%-/+-"%892&

$DQI>%M%,XA>G@DI%!G>==OG>%)B>CCHPH>@A=%C(N>D%CBG%!HAPW>E%#BBC=%BC%#>PAD@JOIDG%)IDE%7OHIEH@J=

!'731)'(b!!!H!H!K"

PQGRS

2 $%(-(*B&(B&(AB*(*$(&#'&-($%(1#%#1&*(#+,(<((-(*B&((&--&%(B$%(T$+*#((,(/&+-($+($.(#(")((,(+A!

8 NB&%&(+$(($D#((D$&..(D(&+*-(#%&(A('&+;(*B&($'&%#(((D$&..(D(&+*(#11(0!

5 @$%(B(11&,(%$$.-(*B&(($D#((D$&..(D(&+*(.$%(*B&(B(1(%(,A&(/#0("&(D$+-&%'#*('&(0(*#C&+(#-(*B&(#11%$1%(#*&(%(,A&('#()&!

6 <(#+,(7%#%&(,(/&+-($+-("&*F&&+(*B&(F#((-(&MD(),(+A($'&%B#+A-!

   
  

     



!"#$%&%'$#()$(#"*%+,'-./%0%',)$-1/%2%*1"+'3%41#),'%"/+%,44,)$' 52

$DQI>%29%,XA>G@DI%!G>==OG>%)B>CCHPH>@A=%C(N>D%CBG%FB@B=IBN>%#BBC=%CBG%#>PAD@JOIDG%)IDE%7OHIEH@J=% >
+

,
<

!'731)'(b!!!H!H!K"

> !""#$%&''('#%)*'?'!'@'A'B+(,'C$)&DC-+&'%)&E

>> !""#$%.' '('+%,-$)&%+

PQGRS

2($((-(*B&(B&(AB*($.(&#'&-(#*(($F&%(-(,&;(7((-(*B&(A%&#*&%(B$%(T$+*#((,(/&+-($+-($.(#(")((,(+A(#+,(F((-(*B&

(&--&%(B$%(T$+*#((,(/&+-($+($.(#(")((,(+A!

8(7(#+,(<(#%&($'&%#((((&+A*B(#+,(F(,*B((+D(),(+A($'&%B#+A-!

   
  

     



58 /"$-1/"*%7(-*+-/.%)1+,%14%-/+-"%892&

6<:<5<5<5%'3+*28% &**!)% <"#$% !@Jb(c( $J<% c( @( 3+/

@(c(CJ<%c(H"

GB&(1%&--)%&(D$&..(D(&+*-(#%&(A('&+((+(G#"(&-(@@(#+,(@K

-&1#%#*&(0( .$%(/$+$1(*DB( #+,(,$)"(&(1(*DB( D#+$10

%$$.-(-)DB(#-($1&+E#(%(1#%C(+A(A#%#A&-;(-B&(*&%(#%&#-;

$)*,$$%( #%&#-;( %#((F#0( 1(#*.$%/-;( -*#,()/-( #+,

*B&#*%&-!(GB&( D$&..(D(&+*-( *#C&( (+*$( #DD$)+*($.( *B&

D$/"(+&,(&..&D*($.(*B&(F(+,(&M&%*&,($+(#+,()+,&%(*B&

%$$.(.$%(#(((F(+,(,(%&D*($+-H(*B&(%&-)(*#+*((-(*$("&(*#C&+

+$%/#(( *$( *B&( D#+$10!(NB&%&( *B&( ($D#((D$&..(D(&+*-

$'&%(#1;(*B&(A%&#*&%($.(*B&(*F$(A('&+('#()&-(-B$)(,("&

*#C&+!(`$F&'&%;(*B&(&..&D*($.(1#%*(#((D($-)%&-($.($+&

-(,&(#+,($%("$*B( -(,&-;( -)DB(#-( *B$-&(,)&( *$( *%#(+-;

")-&-(#+,(-*$%&,(/#*&%(#(-(-B#((("&(.$%&-&&+(#+,(*#C&+

(+*$(#DD$)+*!

GB&(-$((,(*0(%#*($;(φ;((-(&K)#((*$(*B&(#%&#($.($"-*%)D*($+-

)+,&%(*B&(D#+$10(,('(,&,("0(*B&(A%$--(#%&#()+,&%(*B&

D#+$10;("$*B(#%&#-(+$%/#((*$(*B&(F(+,(,(%&D*($+!(φ(V(#

%&1%&-&+*-(#(D#+$10(F(*B(+$($"-*%)D*($+-()+,&%+&#*B!

φ V(@(%&1%&-&+*-(*B&(D#+$10(.)((0("($DC&,(F(*B(D$+*&+*-

*$(*B&(,$F+F(+,(&#'&-!(]#()&-($.('1(.$%((+*&%/&,(#*&

-$((,(*(&-(/#0("&(((+&#%(0((+*&%1$(#*&,("&*F&&+(*B&-&

*F$( &M*%&/&-;( #+,( #11(0()1F(+,($.( *B&(1$-(*($+($.

/#M(/)/("($DC#A&($+(0!(@$%(,$F+F(+,($.(*B&(1$-(*($+

$.(/#M(/)/("($DC#A&;(*B&(D$&..(D(&+*-(.$%(φ%V(#(/#0

"&()-&,!

L+(#,,(*($+(*$(*B&(.$%D&-(,)&(*$(*B&(1%&--)%&-(+$%/#((*$

*B&(D#+$10;(*B&%&(F(((("&(B$%(T$+*#((($#,-($+(*B&(D#+$10

,)&(*$(*B&(F(+,(1%&--)%&($+(#+0(.#-D(#(#+,(*$(.%(D*($+

$'&%(*B&(-)%.#D&($.(*B&(D#+$10!(@$%(#+0(F(+,(,(%&D*($+;

$+(0(*B&(A%&#*&%($.(*B&-&(*F$(.$%D&-(+&&,(*$("&(*#C&+

(+*$(#DD$)+*!(@#-D(#(($#,-(-B$)(,("&(D#(D)(#*&,($+(*B&

#%&#($.( *B&( -)%.#D&( .#D(+A( *B&(F(+,;()-(+A( #( .$%D&

D$&..(D(&+*($.(@!H!(@%(D*($+#((,%#A(-B$)(,("&(D#(D)(#*&,

)-(+A(*B&(D$&..(D(&+*-(A('&+((+(6<:<6<2!

PQGR(?(G#"(&-(@H( *$(@#(/#0("&()-&,( *$(A&*( (+*&%+#(( #+,

&M*&%+#((1%&--)%&(D$&..(D(&+*-(.$%(1(*DB&-(#+,(*%$)AB&,(.%&&(%$$.-

.$%(-$/&(-1&D(.(D(D#-&-(.$%(FB(DB(#-1&D*(%#*($-(#+,(%$$.(-($1&-

B#'&("&&+(-1&D(.(&,!(`$F&'&%;(FB((&()-(+A(G#"(&-(@H(*$(@#(#+0

-(A+(.(D#+*(,&1#%*)%&(.%$/((*(-B$)(,("&((+'&-*(A#*&,(D#%&.)((0!

P$((+D%&#-&(-B#((("&(/#,&(.$%(($D#((&..&D*-(&MD&1*(#-((+,(D#*&,!

6<:<5<5<6% J"#.$'/% 3+/% )3<Q#**#$% &**!)% *!% 517#"Q)23+

61"7/"+9)

@$%(1(*DB&,(#+,(-#FE*$$*B(%$$.-($.(/)(*(E-1#+(")((,(+A-;

*B&(&M*&%+#((#'&%#A&(1%&--)%&(D$&..(D(&+*-(-B#((("&(#-

A('&+((+(G#"(&-(@3(#+,(K#;(%&-1&D*('&(0(1%$'(,&,(*B#*

#(((*B&(-1#+-(-B#((("&(&K)#((#+,(*B&(B&(AB*(*$(*B&(&#'&-

-B#(((+$*(&MD&&,(*B&(-1#+!

6<:<5<5<:"J&'))1&'%.*'!!"."'+#)%*+%*('&$3+9)%!&*5%&**!)

GB&(1%&--)%&( D$&..(D(&+*-($+( *B&( *$1($'&%qB#+A(+A

1$%*($+($.(*B&(%$$.-(-B#((("&(*#C&+(*$("&(*B&(-#/&(#-

*B#*($.(*B&(+&#%&-*(*$1(1$%*($+($.(*B&(+$+E$'&%B#+A(+A

1$%*($+($.(*B&(%$$.-!(GB&(1%&--)%&(D$&..(D(&+*-(.$%(*B&

)+,&%-(,&(-)%.#D&($.( *B&($'&%qB#+A(+A(1$%*($+-(-B#((

"&(*#C&+(#-(.$(($F-(#+,(-B#((("&(*#C&+(#-(1$-(*('&;((.

*B&($'&%B#+A(+A(1$%*($+((-($+(*B&(F(+,F#%,(-(,&U

@" @!K!;((.(*B&($'&%B#+A(+A(-($1&-(,$F+F#%,-H

K" @!##;((.(*B&($'&%B#+A(+A((-(B$%(T$+*#(H(#+,

H" #!Z!;((.(*B&($'&%B#+A(+A(-($1&-()1F#%,-!

@$%($'&%B#+A(+A(1$%*($+-($+(-(,&-($*B&%(*B#+(F(+,F#%,

-(,&;( *B&( #'&%#A&(1%&--)%&( D$&..(D(&+*-($+( #,I$(+(+A

F#((-(/#0("&()-&,!

6<:<5<5<&('1&('/%&**!)

@$%(D)%'&,(%$$.-(*B&(&M*&%+#((1%&--)%&(D$&..(D(&+*-(-B#((

"&(#-(A('&+( (+(G#"(&(K@!(2(($F#+D&( .$%( ($D#((&..&D*-

-B#((("&(/#,&((+(#DD$%,#+D&(F(*B(G#"(&(3!(GF$('#()&-

$.('K(B#'&("&&+(A('&+(.$%(&(&'#*&,(D)%'&,(%$$.-!(Y$*B

*B&( ($#,(D#-&-(B#'&( *$("&(#+#(0-&,;(#+,(D%(*(D#(( ($#,

&..&D*-(#%&(*$("&(D$+-(,&%&,((+(,&-(A+!

6<:<5<5<;"'87"+/&".37%)#&1.#1&')

@$%( *B&( 1)%1$-&( $.( D#(D)(#*(+A( *B&(F(+,( 1%&--)%&

,(-*%(")*($+(#%$)+,(#(D0((+,%(D#((-*%)D*)%&($.(D(%D)(#%

D%$--E-&D*($+;(*B&('#()&($.(&M*&%+#((1%&--)%&(D$&..(D(&+*-

A('&+( (+(G#"(&(KK(/#0("&()-&,;(1%$'(,&,( *B#*( *B&

_&0+$(,-(+)/"&%((-(/$%&(*B#+(@#(###!(GB&0(/#8%"&

)-&,(.$%(F(+,("($F(+A(+$%/#((*$(*B&(#M(-($.(D0((+,&%-

B#'(+A(#M(-(+$%/#((*$(*B&(A%$)+,(1(#+&(#+,(D0((+,&%-

B#'(+A( *B&(%(#M(-(1#%#((&(( *$( *B&(A%$)+,(1(#+&!( d$]% (-

B&(AB*($.(#('&%*(D#((D0((+,&%($%((&+A*B($.(#(B$%(T$+*#(

D0((+,&%!(NB&%&(*B&%&((-(#(.%&&(.($F($.(#(%(#%$)+,("$*B

&+,-;($%(-(*$("&(*#C&+(#-(B#(.(*B&((&+A*B(FB&+(D#(D)(#*(+A

$-;%%#*($!

L+(*B&(D#(D)(#*($+($.(%&-)(*#+*(($#,($+(*B&(1&%(1B&%0($.

*B&(D0((+,&%;(*B&('#()&($.('1((-B#((("&(*#C&+((+*$(#DD$)+*!

@$%($1&+(&+,&,(D0((+,&%-;('1((-B#((("&(*#C&+(#-(.$(($F-U

#" W(#!#;(FB&%&($J;%(-(/$%&(*B#+($%(&K)#((*$(#!HH

#+,

"" W(#!!;(FB&%&($J;%(-((&--(*B#+(#!H!

6<:<5<5<L" A**!)% 3+/% 6*##*5)% *!% .87"+/&".37% '7'(3#'/

)#&1.#1&')

GB&(&M*&%+#((1%&--)%&(D$&..(D(&+*-(.$%(%$$.-(#+,("$**$/-

$.(D0((+,%(D#((&(&'#*&,(-*%)D*)%&-(-B#((("&(#-(A('&+((+

G#"(&(KH!(2(*&%+#*&(0;(*B&(1%&--)%&(,(-*%(")*($+(A('&+

(+(@(A!(H(D#+("&()-&,(*$A&*B&%(F(*B(*B&(.$%D&(D$&..(D(&+*-

A('&+((+(G#"(&(K#(.$%(*B&(D0((+,%(D#((1$%*($+!

6<:<5<5<M('*56"+'/%&**!)

GB&(#'&%#A&(&M*&%+#((1%&--)%&(D$&..(D(&+*-(.$%(D$/"(+&,

%$$.-(#%&(-B$F+((+(G#"(&(Kb!

   
  

     



!"#$%&%'$#()$(#"*%+,'-./%0%',)$-1/%2%*1"+'3%41#),'%"/+%,44,)$' 55

$DQI>%22%!G>==OG>%)B>CCHPH>@A=%CBG%FB@B=IBN>%4G>>%#BBC=

!'731)'(b!!!H!H!H"

PQGRS

2(@$%(/$+$1(*DB(D#+$1(&-(*B&(D&+*%&($.(1%&--)%&(-B$)(,("&(*#C&+(*$(#D*(#*(#!H<%.%$/(*B&(F(+,F#%,(&,A&!

8(N%#+,(C%#%&($'&%#(((F(,*B(#+,((&+A*B((+D(),(+A($'&%B#+A-!

   
  

     



56 /"$-1/"*%7(-*+-/.%)1+,%14%-/+-"%892&

$DQI>%28%!G>==OG>%)B>CCHPH>@A=%CBG%4G>>%'AD@EH@J%+BOQI>%'IBN>E%#BBC=

!'731)'(b!!!H!H!H"

PQGR?N%#+,(C%#%&($'&%#(((F(,*B(#+,((&+A*B((+D(),(+A($'&%B#+A-!

   
  

     



!"#$%&%'$#()$(#"*%+,'-./%0%',)$-1/%2%*1"+'3%41#),'%"/+%,44,)$' 5:

$DQI>%25%!G>==OG>%)B>CCHPH>@A=%C$BN%D@E%7BAAB?D%CBG%!HAPW>E%#BBC=3%#BBC%'IBN>3%ααααα%`%59a

!'731)'(b!!!H!H!H"

   
  

     



5& /"$-1/"*%7(-*+-/.%)1+,%14%-/+-"%892&

$DQI>%26%!G>==OG>%)B>CCHPH>@A=%C$BN%D@E%7BAAB?D%CBG%!HAPW>E%4G>>%#BBC=3

ααααα%`%59a%YHAW%,CC>PA=%BC%$GDH@%BG%'ABG>E%FDA>GHDI

!'731)'(b!!!H!H!H"

   
  

     



!"#$%&%'$#()$(#"*%+,'-./%0%',)$-1/%2%*1"+'3%41#),'%"/+%,44,)$' 5;

$DQI>%2:%!G>==OG>%)B>CCHPH>@A=%C$BN%D@E%7BAAB?D%CBG%!HAPW>E%4G>>%#BBC=3%ααααα%`%29a

!'731)'(b!!!H!H!H"

   
  

     



5L /"$-1/"*%7(-*+-/.%)1+,%14%-/+-"%892&

$DQI>%2&%!G>==OG>%)B>CCHPH>@A=%C$BN%D@E%7BAAB?D%CBG%!HAPW>E%4G>>%#BBC=

ααααα%`%29a%YHAW%,CC>PA=%BC%$GDH@%BG%'ABG>E%FDA>GHDI=

!'731)'(b!!!H!H!H"

   
  

     



!"#$%&%'$#()$(#"*%+,'-./%0%',)$-1/%2%*1"+'3%41#),'%"/+%,44,)$' 5M

$DQI>%2;%!G>==OG>%)B>CCHPH>@A=%CBG%$GBOJW>E%4G>>%#BBC=3%ααααα%`%29a

!'731)'(b!!!H!H!H"

   
  

     



69 /"$-1/"*%7(-*+-/.%)1+,%14%-/+-"%892&

$DQI>%2L%!G>==OG>%)B>CCHPH>@A=%C$BN%D@E%7BAAB?D%CBG%$GBOJW>E%4G>>%#BBC=

ααααα%`%29a%^HAW%,CC>PA=%BC%$GDH@%BG%'ABG>E%FDA>GHDI=

!'731)'(b!!!H!H!H"

   
  

     



!"#$%&%'$#()$(#"*%+,'-./%0%',)$-1/%2%*1"+'3%41#),'%"/+%,44,)$' 52

$6789%2:%,;<9=>68%!=9??@=9%)A9BBCDC9><?%E!F9G%BA=%!C<DH9I%#AAB?%AB%J@8<C?F6>%K@C8IC>L?

E"88%'F6>?%,M@68G%NC<H%"#O%$%

!!"#$%&"#$%$&$&$#'

!"#$%&'$(%)$*+#%θ%,%-./%0%)++/&%1/2%12'34'/$)+%(2)*%'$%)33/2()$3#%&'4"%!"#"!"$"

()*+","+-./0120"31"45060"78.9/.1:6".6";<=:>014=<?"=1/"=1?"/0@=<48<0";<3>"450"2=606":.-01"65389/"70".1-064.:=40/"60@=<=409?$

   
  

     



5P /"$-1/"*%K(-*+-/.%)1+,%14%-/+-"%PQ2&

$6789%PQ%,;<9=>68%!=9??@=9%)A9BBCDC9><?%E!F9G%BA=%'6N%$AA<H%#AAB?%AB%J@8<C?F6>%K@C8IC>L?

E"88%'F6>?%,M@68G%NC<H%"#O%$A

!!"#$%&"#$%$&$&$#'

!"#$%%&$'%($)*#%θ%+%,-.%/%(**.%%0.1%01&23&.$(*%'1()%&$%(22.1'($2#%%&3"%!"#"!"$"

()*+","+-./0120"31"45060"78.9/.1:6".6";<=:>014=<?"=1/"=1?"/0@=<48<0";<3>"450"2=606":.-01"65389/"70".1-064.:=40/"60@=<=409?$

   
  

     



!"#$%&%'$#()$(#"*%+,'-./%0%',)$-1/%2%*1"+'3%41#),'%"/+%,44,)$' 5R

$6789%P2%,;<9=>68%!=9??@=9%)A9BBCDC9><?%E!F9G%BA=%)@=S9I%#AAB?

!!"#$%&"#$%$&$&$B'

()*+ , C501"450"D.1/".6"793D.1:"13<>=9"43":=790"01/6E

F"@0">=?"70"4=G01"=6"0H8=9"43IJ$K";3<"450";899

D./45"3;"450"<33;"3-0<"="901:45"3;LLM";<3>"450

:=790"01/6"=1/"I"J$%";3<"450"<0>=.1.1:"@3<4.31$

   
  

     



55 /"$-1/"*%K(-*+-/.%)1+,%14%-/+-"%PQ2&

$6789%PP%,;<9=>68%!=9??@=9%)A9BBCDC9><?%E!F9G%6=A@>I%)T8C>I=CD68%'<=@D<@=9?

!!"#$%&"#$%$&$&$K'

   
  

     



!"#$%&%'$#()$(#"*%+,'-./%0%',)$-1/%2%*1"+'3%41#),'%"/+%,44,)$' 5U

$6789%PR%,;<9=>68%!=9??@=9%)A9BBCDC9><?%E!F9G%BA=%#AAB?%6>I%KA<<AV?%AB%)T8C>I=CD68%'<=@D<@=9?

!!"#$%&"#$%$&$&$N'

   
  

     



5& /"$-1/"*%K(-*+-/.%)1+,%14%-/+-"%PQ2&

OPQ$"&"+R*+S(TU"VS+WWXS+"F)+OOPFP+(*W")("*Y+"XVV+S"S))O"WXSOTF+")O"FZUP([SPFTU"W*SXF*XS+W

W*T([P(Q")("*Y+"QS)X([

5WUWRWRW2Q"'(()%*+,-.*%/0",1.-

*50" =-0<=:0" 0\40<1=9" @<0668<0" 230;;.2.0146" ;3<" <33;6

D.45"6G?9.:54"=<0"653D1".1"*=790"M%$

5WUWRWRW22%23#45%-#45%

*50"@<0668<0"230;;.2.0146"31"450"<33;"!43@"=1/"73443>'

=1/"<0=<"D=99"3;"="4?@.2=9":<=1/64=1/"<33;"D5.25".6"3@01

31" 45<00" 6./06" =<0" :.-01" .1" *=790" MB$" *50" @<0668<0

230;;.2.0146"=<0"-=9./";3<"="@=<4.289=<"<=4.3"3;"/.>016.316

=6"6@02.;.0/".1"*=790"M#"784">=?"70"860/";3<"/0-.=4.316

8@"43"MJ"@0<2014$"P1":010<=9E"450">=\.>8>"D.1/"93=/

3228<6"D501"450"D.1/".6"793D.1:".143"450"3@01";<314"3;

450"64=1/E"2=86.1:"@36.4.-0"@<0668<0"81/0<"450"<33;"=1/

10:=4.-0"@<0668<0"31"450"<33;$

5WUWRWRW2P%67.&3&%

*50"0\40<1=9"@<0668<0"230;;.2.0146";3<"6@50<06"65=99"70

=6":.-01".1"*=790"MK$

5WUWRWRW2R%83#9&%

C501"4=G.1:"D.1/"93=/6"31";<=>06"3;"29=/"78.9/.1:6".4

.6"<0=631=790"43"=668>0"45=4"450"@<0668<06"3<"6824.316

.16./0" =1/" 3846./0" 450" 64<8248<0" 65=99" 134" 70" ;899?

23<<09=40/$"*50<0;3<0"D501"4=G.1:"450"23>7.10/"0;;024

3;" D.1/" 93=/6" 31" 450" ;<=>0E" =" <0/824.31" ;=243<

3; :2 ] J$^J">=?"70"860/"3-0<"450"78.9/.1:"01-093@0

D501"<33;".6"687_0240/"43"@<0668<0"=1/".140<1=9"@<0668<0

.6"6824.31E"3<";,<&=;&3%#$

5WUW5"8(3<&*!(&)),<,&4-%

*50"-=980"3;";3<20"230;;.2.0146"!!;'"=@@9?"43"="78.9/.1:

3<" 64<8248<0"=6"="D5390E"=1/"D501">894.@9.0/"7?" 450

0;;024.-0";<314=9"=<0="!>&'"3;"450"78.9/.1:"3<"64<8248<0

=1/"/06.:1"D.1/"@<0668<0E"7/":.-06"450"434=9"D.1/"93=/

!8'"31"45=4"@=<4.289=<"78.9/.1:"3<"64<8248<0E"0\@<0660/

=6`
8*]"!

;
">

0"
7

/

D50<0"8*.6"450";3<20"=24.1:".1"="/.<024.31"6@02.;.0/".1

450"<06@024.-0"4=7906"=1/"!;".6"450";3<20"230;;.2.014";3<

450"78.9/.1:$

()*+W

2"*50"-=980"3;"450";3<20"230;;.2.014"/.;;0<6";3<"450"D.1/"=24.1:

   
  

     



!"#$%&%'$#()$(#"*%+,'-./%0%',)$-1/%2%*1"+'3%41#),'%"/+%,44,)$' 5X

$6789%P5%,;<9=>68%!=9??@=9%)A9BBCDC9><?%E!F9G%BA=%)AV7C>9I%#AAB?

!!"#$%&"#$%$&$&$^'

   
  

     



5Y /"$-1/"*%K(-*+-/.%)1+,%14%-/+-"%PQ2&

$6789%PU%,;<9=>68%!=9??@=9%)A9BBCDC9><?%E!F9G%BA=%#AAB?%NC<H%6%'ZT%*CLH<

!!"#$%&"#$%$&$&$aJ'

   
  

     



!"#$%&%'$#()$(#"*%+,'-./%0%',)$-1/%2%*1"+'3%41#),'%"/+%,44,)$' 5:

$6789%P&%!=9??@=9%)A9BBCDC9><?%6<%$AF%6>I%KA<<AV%#AAB%AB%.=6>I%'<6>I?%1F9>%$H=99%'CI9?

E#AAB%">L89%@F%<A%U[G

!!"#$%&"#$%$&$&$aa'

   
  

     



UQ /"$-1/"*%K(-*+-/.%)1+,%14%-/+-"%PQ2&

$6789%PX%,;<9=>68%!=9??@=9%)A9BBCDC9><?%E!F9G%"=A@>I%'FH9=CD68%'<=@D<@=9?

!!"#$%&"#$%$&$&$aM'

31"/.;;0<014";=206"3;"="78.9/.1:"3<"64<8248<0$"P1"3</0<"43"/040<>.10

450"2<.4.2=9" 93=/E" 450" 434=9"D.1/" 93=/"65389/"70"2=9289=40/";3<

0=25"D.1/"/.<024.31$

P"P;"68<;=20"/06.:1"@<0668<0"-=<.06"D.45"50.:54E"450"68<;=20"=<0=

3;"450"78.9/.1:L64<8248<0">=?"70"687I/.-./0/"63"45=4"6@02.;.0/

@<0668<06"=<0"4=G01"3-0<"=@@<3@<.=40"=<0=6$

R" P1" 4=@0<0/" 78.9/.1:6L64<8248<06E" 450" ;3<20" 230;;.2.0146" 65=99

70"=@@9.0/"=;40<"687I/.-./.1:"450"78.9/.1:L64<8248<0".143"68.4=790

18>70<" 3;" 64<.@6" =1/" 450" 93=/" 31" 0=25" 64<.@" 2=9289=40/

.1/.-./8=99?E"4=G.1:"450"=<0="3;"0=25"64<.@"=6">&?

5" O3<" ;3<20" 230;;.2.0146" ;3<" 64<8248<06" 134" 23-0<0/" 50<0.1E

<0;0<0120">=?"70">=/0"43"6@02.=9.64"9.40<=48<0"31"450"687_024"3<

=/-.20">=?"70"638:54";<3>"6@02.=9.64".1"450"687_024$

5WUW5W2*83,<-,(4#"*53#1

P1" 20<4=.1"78.9/.1:6"3;" 6@02.=9" 65=@0E" =" ;3<20"/80" 43

;<.24.31=9"/<=:"65=99"70"4=G01".143"=223814".1"=//.4.31

43"45360"93=/6"6@02.;.0/".1%5WUWR$"O3<"<024=1:89=<"29=/

78.9/.1:6E"45.6"=//.4.31".6"102066=<?"319?"D50<0"450"<=4.3

5@."3<"5LA".6">3<0"45=1"#$"*50";<.24.31=9"/<=:";3<20E"8BC

.1"450"/.<024.31"3;"450"D.1/".6":.-01"7?"450";3993D.1:

   
  

     



!"#$%&%'$#()$(#"*%+,'-./%0%',)$-1/%2%*1"+'3%41#),'%"/+%,44,)$' U2

;3<>89=0`

P;".*D"AC*8E]"!;%"!5*b"F.'"A*7/*c"!%;"!5*b"F.'"M."7/C

=1/

P;".*d"AC*8%]"!;%"!5*b"FA'"A"7/*c"!%;"!5*b"FA'"M.*7/

*50";.<64"40<>".1"0=25"2=60":.-06"450"/<=:"31"450"<33;

=1/"450"60231/"31"450"D=996$"*50"!;%"5=6"450";3993D.1:

-=9806`

=' J$Ja";3<"6>3345"68<;=206"D.45384"23<<8:=4.316

3<"<.76"=2<366"450"D.1/"/.<024.31E

7' J$JM";3<"68<;=206"D.45"23<<8:=4.316"=2<366"450

D.1/"/.<024.31E"=1/

2' J$J#" ;3<" 68<;=206" D.45" <.76" =2<366" 450" D.1/

/.<024.31$

O3<" 3450<" 78.9/.1:6E" 450" ;<.24.31=9" /<=:" 5=6" 7001

.1/.2=40/E"D50<0"102066=<?E" .1" 450" 4=7906"3;"@<0668<0

230;;.2.0146"=1/";3<20"230;;.2.0146$

5WUW5WP*8(3<&*<(&)),<,&4-%*)(3*<"#5*A$,"5,41%

5WUW5WPW2*!"#5*A$,"5,41%*()*$4,)(39*%&<-,(4

*50" 3-0<=99" ;3<20" 230;;.2.0146" ;3<" <024=1:89=<" 29=/

78.9/.1:6"3;"81.;3<>"6024.31"D.45";9=4"<33;6".1"81.;3<>

;93D" 65=99" 70" =6" :.-01" .1" O.:$" #" =1/" ;3<" 3450<" 29=/

78.9/.1:6" 3;" 81.;3<>" 6024.31" !D.45384" @<3_024.316E

0\20@4"D50<0"3450<D.60" 653D1'" 65=99"70" =6":.-01" .1

*=790"MN$

()*+", W4<8248<06"45=4"=<0".1"450"68@0<2<.4.2=9";93D"<0:.>0E

702=860"3;"450.<"6.e0"=1/"/06.:1"D.1/"-0932.4?E">=?"100/";8<450<

2=9289=4.31" 43" 0168<0" 45=4" 450" :<0=4064" 93=/6" /3" 134" 3228<" =4

63>0"D.1/"6@00/"7093D"450">=\.>8>E"D501"450";93D"D.99"70

687I2<.4.2=9$

*50"230;;.2.0146"=<0";3<"78.9/.1:6"D.45384"@<3_024.316E"0\20@4

D50<0"3450<D.60"653D1$

P1"*=790"MNE" !G ! ".6"860/"=6"=1".1/.2=4.31"3;"450"=.<;93D"<0:.>0$

5WUW5WPWP*H$,"5,41%*()*<,3<$"#3*%.#7&%

O3<20"230;;.2.0146";3<"78.9/.1:6"3;"2.<289=<"2<366I6024.31

65=@06"65=99"70"=6":.-01" .1"*=790"MN$"Y3D0-0<E">3<0

@<02.60"064.>=4.31"3;";3<20"230;;.2.0146";3<"2.<289=<"65=@06

3;".1;.1.40"901:45"2=1"70"374=.10/";<3>"O.:$"%"4=G.1:".143

=223814"450"=-0<=:0"50.:54"3;"68<;=20"<38:51066"ε$"C501

450"901:45".6";.1.40"450"-=9806"374=.10/";<3>"O.:$"%"65=99

70" <0/820/" 7?" 450" >894.@9.2=4.31" ;=243<":" !%&&" #"%(

*=790 &a"=1/"T110\"O'$

5WUW5WPWR*83&&*%-#45,41*+#""%*#45*.(#35,41%

O3<20"230;;.2.0146";3<";<00"64=1/.1:"D=996"=1/"53=</.1:6

65=99"70"=6":.-01".1"*=790"M^$

*3"=993D";3<"379.H80"D.1/6E" 450"/06.:1"65=99"=963"70

2502G0/";3<"104"@<0668<0"13<>=9"43"450"68<;=20"-=<?.1:

9.10=<9?";<3>"=">=\.>8>"3;"a$K"!;"=4" 450"D.1/D=</

0/:0"43"J$##"!;"=4"450"900D=</"0/:0$

*50" D.1/" 93=/" 31" =@@8<401=1206" =1/" 68@@3<46" ;3<

53=</.1:6"65=99"70"=2238140/";3<"60@=<=409?"7?"86.1:

450" =@@<3@<.=40" 104" @<0668<0" 230;;.2.0146$" T993D=120

65=99"70">=/0";3<"65.09/.1:"0;;0246"3;"310"090>014"31

=13450<$

5WUW5WPW5*6(",5*<,3<$"#3*%.#7&%*9($4-&5*(4*#*%$3)#<&

*50";3<20"230;;.2.0146";3<"639./"2.<289=<"65=@06">38140/

31"="68<;=20"65=99"70"=6":.-01".1"*=790"&J$

5WUW5WR"8(3<&*<(&)),<,&4-%*)(3*$4<"#5*A$,"5,41%

5WUW5WRW2%*5.6"W024.31"=@@9.06"43"@0<>=10149?"8129=/

78.9/.1:6" =1/" 43" ;<=>0D3<G6" 3;" 78.9/.1:6" D5.90

40>@3<=<.9?" 8129=/$" P1" 450" 2=60" 3;" 78.9/.1:6" D5360

68<;=206"=<0"D099I<381/0/E"6825"=6"45360"D.45"099.@4.2E

2.<289=<"3<"3-=9"2<366I6024.316E"450"434=9";3<20"2=1"70

>3<0"=4"="D.1/"6@00/">825"9066"45=1">=\.>8>"/80"43

4<=16.4.31" .1" 450" 1=48<0" 3;" 7381/=<?" 9=?0<" 31" 450>$

T94538:5"45.6"@5013>0131".6"D099"G13D1".1"450"2=60

3;"2.<289=<"2?9.1/0<6E"450"6=>0"@5013>0131"0\.646".1

450"2=60"3;">=1?"3450<"D099I<381/0/"64<8248<06E"=1/

45.6"@366.7.9.4?"65=99"70"2502G0/$

5WUW5WRWP"I45,;,5$#"*9&9A&3%

=' *50";3<20"230;;.2.014":.-01".1"*=790"&M"<0;0<6"43

>0>70<6"3;".1;.1.40"901:45$"O3<">0>70<6"3;";.1.40

901:45E"450"230;;.2.0146"65389/"70">894.@9.0/"7?

=";=243<":"45=4"/0@01/6"31"450"<=4.3""LA"D50<0""".6

450"901:45"3;"450">0>70<"=1/"A".6"450"D./45"=2<366

450"/.<024.31"3;"D.1/$"*=790"&a":.-06"450"<0H8.<0/

-=9806"3;":$"*50";3993D.1:"6@02.=9"2=606"65=99

70"1340/"D5.90"064.>=4.1:":`

a' C501"=1?">0>70<"=7846"31"43"="@9=40"3<

D=99".1"6825"="D=?"45=4";<00";93D"3;"=.<

=<381/" 45=4" 01/" 3;" 450" >0>70<" .6

@<0-0140/E" 4501"450"<=4.3"3;" "LA"65=99"70

/38790/";3<"450"@8<@360"3;"/040<>.1.1:

:f"=1/

M' C501" 7345" 01/6" 3;" =" >0>70<" =<0" 63

3764<8240/E" 450" <=4.3" 65=99" 70" 4=G01" =6

.1;.1.4?";3<"450"@8<@360"3;"/040<>.1.1:":$

7' 8"#-=%,5&5*9&9A&3%","O3<20"230;;.2.0146";3<

D.1/"13<>=9"43"450"931:.48/.1=9"=\.6"3;";9=4I

6./0/"64<8248<=9">0>70<6"65=99"70"=6":.-01".1

*=790"&M$

*50" ;3<20" 230;;.2.0146" =<0" :.-01" ;3<" 4D3

>848=99?"@0<@01/.289=<"/.<024.316"<09=4.-0"43

=" <0;0<0120" =\.6" 31" 450" 64<8248<=9" >0>70<$

*50?"=<0"/01340/"7?"!;1"=1/"!;4"=1/":.-0"450

;3<206"13<>=9"=1/"4<=16-0<60E"<06@024.-09?"43

450"<0;0<0120"@9=10"=6"653D1".1"*=790"&M$

(3<>=9";3<20E 81"]"!!;1"7/": '*L"A

*<=16-0<60";3<20E 84"J*!!;4"7/": '*L*A

   
  

     



UP /"$-1/"*%K(-*+-/.%)1+,%14%-/+-"%PQ2&

56%789:;<%=>%?0%!"#$%$&' ( )%0.1%* ( )%@%A

OPQ$"#"O)SF+"F)+OOPFP+(*"O)S"S+F*T(QXUTS"FUT["gXPU[P(Q"P("X(PO)Sh"OU)C

2' !,3<$"#3* %&<-,(4%" ," O3<20" 230;;.2.0146" ;3<

>0>70<6"3;"2.<289=<"6024.31"65=99"70"=6":.-01

.1"*=790"MN"!%&&*#"%("T110\"O'$

/' O3<20"230;;.2.0146";3<"D.<06"=1/"2=7906"65=99

70" =6" :.-01" .1" *=790" &&" =223</.1:" 43" 450

/.=>040<"!K'E"450"/06.:1"D.1/"6@00/"!"/'"=1/

450"68<;=20"<38:51066$

5WUW5WRWR"6,41"&*)3#9&%

O3<20"230;;.2.0146";3<"="6.1:90";<=>0"5=-.1:"0.450<E

=' =99";9=4"6./0/">0>70<6f"3<

7' =99"2.<289=<">0>70<6".1"D5.25"=99"450">0>70<6

3;"450";<=>0"5=-0"0.450<E

   
  

     



!"#$%&%'$#()$(#"*%+,'-./%0%',)$-1/%2%*1"+'3%41#),'%"/+%,44,)$' UR

$6789%PY%4A=D9%)A9BBCDC9><?3%!B%BA=%)86I%K@C8IC>L?%AB%(>CBA=V%'9D<CA>

E"D<C>L%C>%<H9%+C=9D<CA>%AB%\C>IG

!!"#$%&"#$%$#$M$a'

   
  

     



U5 /"$-1/"*%K(-*+-/.%)1+,%14%-/+-"%PQ2&

$6789%PY%,"!!(4-,4$&5'

   
  

     



!"#$%&%'$#()$(#"*%+,'-./%0%',)$-1/%2%*1"+'3%41#),'%"/+%,44,)$' UU

$6789%PY%0%!!(4<"$5&5'

OPQ$"%"iTSPT*P)(")O"

"

#
$%

#

$

ε "CP*Y"'0"d"&"j aJ#"O)S"FPSFXUTS"W+F*P)(W

   
  

     



U& /"$-1/"*%K(-*+-/.%)1+,%14%-/+-"%PQ2&

a' !!" "9066"45=1"B">ML6f"3<

M' !!" ">3<0"45=1"3<"0H8=9"43"B">ML6$

65=99"70"=6":.-01".1"*=790"&a"=223</.1:"43"450"4?@0"3;

450">0>70<E"450"/.=>040<"!K'E"450"/06.:1"538<9?">0=1

D.1/"6@00/"! !!G '"=1/"450"639./.4?"<=4.3"!Φ'$

O3<20"230;;.2.0146";3<"="6.1:90";<=>0"134"23>@9?.1:"D.45

450"=73-0"<0H8.<0>0146"65=99"70"2=9289=40/"=6";3993D6`

&'(&")*+ ",-.
" " " ")*/0( )*+ ",-.

)*+ )*+

" 1! " #! "
" "

# # # #
" "

= γ + − γ + − γ

D50<0

!;"68@0< ] ;3<20" 230;;.2.014" ;3<" 450" 68@0<2<.4.2=9

2.<289=<">0>70<6"=6":.-01".1"*=790"&#"3<

T110\"OE

!;"687 "] ;3<20" 230;;.2.014" ;3<" 6872<.4.2=9" 2.<289=<

>0>70<6"=6":.-01".1"*=790"&#"3<"T110\"OE

!;";9=4 ] ;3<20"230;;.2.014";3<"450";9=4"6./0/">0>70<6

=6":.-01".1"*=790"&#E

>2.<2"687 ] 0;;024.-0" =<0=" 3;" 6872<.4.2=9" 2.<289=<

>0>70<6E

>;9=4 ]"0;;024.-0"=<0="3;";9=4I6./0/">0>70<6E

>687 ] >2.<2"687"c">;9=4E

"γ ] !T<0="3;"450";<=>0".1"="68@0<2<.4.2=9";93D'L

>0E"=1/

>0 ] +;;024.-0";<314=9"=<0=$

5WUW5WRW5%L$"-,7"&*)3#9&*A$,"5,41%

*5.6"W024.31"=@@9.06"43"64<8248<06"5=-.1:"4D3"3<">3<0

@=<=9909";<=>06"D50<0"450"D.1/D=</";<=>06">=?"5=-0

="65.09/.1:"0;;024"8@31"450";<=>06"43"900D=</"6./0$"*50

D.1/D=</" ;<=>0" =1/" =1?" 8165.09/0/" @=<46" 3;" 3450<

;<=>06"65=99"70"2=9289=40/".1"=223</=120"D.45"5WUW5WRWRE

784" 450" D.1/" 93=/" 31" 450" @=<46" 3;" ;<=>06" 45=4" =<0

650940<0/" 65389/" 70" >894.@9.0/" 7?" =" 65.09/.1:" ;=243<

D5.25" .6" /0@01/014" 8@31" 450" 639./.4?" <=4.3" 3;" 450

D.1/D=</";<=>0E"450"4?@06"3;">0>70<6"23>@<.6.1:"450

;<=>0"=1/"450"6@=2.1:"<=4.3"3;"450";<=>06$"*50"-=9806

3;"450"65.09/.1:";=243<6"=<0":.-01".1"*=790"&%$

C50<0" 450<0" =<0" >3<0" 45=1" 4D3" ;<=>06" 3;" 6.>.9=<

:03>04<?"=1/"6@=2.1:E"450"D.1/"93=/"31"450"45.</"=1/

68760H8014";<=>06"65389/"70"4=G01"=6"0H8=9"43"45=4"31

$6789%P:%4A=D9%)A9BBCDC9><?3%!B%BA=%*AN%\688?%A=%]A6=IC>L?%EO%2UV%]CLHG

!!"#$%&"#$%$#$M$&'

   
  

     



!"#$%&%'$#()$(#"*%+,'-./%0%',)$-1/%2%*1"+'3%41#),'%"/+%,44,)$' UX

450"60231/";<=>0$"*50"93=/6"31"450"-=<.386";<=>06"65=99

70"=//0/"43"374=.1"434=9"93=/"31"450"64<8248<0$

=' *50" ;<=>0" 6@=2.1:" <=4.3" .6" 0H8=9" 43" 450

2014<0I43I2014<0"/.64=120"704D001"450";<=>06E

70=>6"3<":.</0<6"/.-./0/"7?"450"90=64"3-0<=99

/.>016.31" 3;" 450" ;<=>06E" 70=>" 3<" :.</0<

>0=68<0/" .1" =" /.<024.31" 13<>=9" 43" 450

/.<024.31" 3;" D.1/$" O3<" 4<.=1:89=<" ;<=>0/

64<8248<06" 3<" <024=1:89=<" ;<=>0/" 64<8248<06

/.=:31=9"43"450"D.1/E"450"6@=2.1:"<=4.3"65389/

70" 2=9289=40/" ;<3>" 450" >0=1" /.64=120

704D001" 450" ;<=>06" .1" 450" /.<024.31" 3;" 450

D.1/$

7' +;;024.-0"639./.4?"<=4.3E"Φ0`

Φ0"]"Φ";3<";9=4I6./0/">0>70<6$

Φ0".6"43"70"374=.10/";<3>"O.:$"B";3<">0>70<6

3;"2.<289=<"2<366I6024.316$

OPQ$"B"+OO+F*Pi+"W)UP[P*Z"ST*P)E"O)S"FPSFXUTS

W+F*P)("h+hg+SW

$6789%RQ%4A=D9%)A9BBCDC9><?3%!B%BA=%'A8CI%'H6F9?%JA@><9I%A>%6%'@=B6D9

!!"#$%&"#$%$#$M$#'

%&'()*+(,-.&/0 1(234&5.&/0)/6)%7-5( 8
6

   
  

     



UY /"$-1/"*%K(-*+-/.%)1+,%14%-/+-"%PQ2&

5WUW5WRWU"M#--,<&*-(+&3%

=' O3<20"230;;.2.014";3<"9=44.20"43D0<6"3;"6H8=<0

3<"0H8.9=40<=9"4<.=1:90"6024.31"D.45";9=4k"6./0/

>0>70<6";3<"D.1/"793D.1:"=:=.164"=1?";=20

65=99"70"=6":.-01".1"*=790"&B$

7' O3<" 6H8=<0" 9=44.20" 43D0<6" D.45" ;9=4I6./0/

>0>70<6" 450" >=\.>8>" 93=/E" D5.25" 3228<6

D501"450"D.1/"793D6".143"="23<10<E"65=99"70

4=G01" =6" a$M" 4.>06" 450" 93=/" ;3<" 450" D.1/

793D.1:"=:=.164"=";=20$

2' O3<"0H8.9=40<=9"4<.=1:90"9=44.20"43D0<6"D.45";9=4I

6./0/">0>70<6E"450"93=/">=?"70"=668>0/"43

70"23164=14";3<"=1?".129.1=4.31"3;"D.1/"43"=

;=20$

/' O3<20"230;;.2.0146";3<"9=44.20"43D0<6"3;"6H8=<0

6024.31"D.45"2.<289=<">0>70<6E"=99".1"450"6=>0

;93D"<0:.>0E">=?"70"=6":.-01".1"*=790"&K$

0' O3<20"230;;.2.0146";3<"9=44.20"43D0<6"3;"0H8.I

9=40<=9I4<.=1:90"6024.31"D.45"2.<289=<">0>70<6

=99".1"450"6=>0";93D"<0:.>0">=?"70"=6":.-01

.1"*=790"&N$

5WUW5WRW&"N(+&3*#77$3-&4#4<&%

*50" D.1/" 93=/.1:" 31" 43D0<" =@@8<401=1206E" 6825" =6

9=//0<6E" 231/8.46E" 9.:546E" 090-=43<6E" 042E" 65=99" 70

2=9289=40/"86.1:"=@@<3@<.=40"104"@<0668<0"230;;.2.0146

;3<" 45060" 090>0146$" T993D=120" >=?" 70" >=/0" ;3<

65.09/.1:"0;;024";<3>"3450<"090>0146$

5W&%-><9=B9=9>D9%,BB9D<?

5W&W2*2&4&3#"

C.1/".140<;0<0120".6"2=860/"7?">3/.;.2=4.31".1"450"D.1/

25=<=240<.64.26"@<3/820/"7?"450"3764<824.31"2=860/"7?

=1"37_024"3<"="78.9/.1:L64<8248<0".1"450"@=45"3;"450"D.1/$

P;" 6825" D.1/" 64<.G06" =13450<" 64<8248<0E" 450" D.1/

@<0668<06"868=99?":04"015=120/E"4538:5"450<0"2=1"=963

70" 63>0" 65.09/.1:" 0;;024" 704D001" 4D3" -0<?" 293609?

6@=20/"78.9/.1:6L64<8248<06$"*50"=248=9"@5013>0131".6

433"23>@90\"43"_864.;?":010<=9.e=4.31"3;"450"D.1/";3<206L

@<0668<06"@<3/820/"/80"43".140<;0<0120"D5.25"2=1"319?

70"=620<4=.10/"7?"/04=.90/"D.1/" 481109LFO["648/.06$

Y3D0-0<E" 63>0" :8./=120" 2=1" 70" @<3-./0/" ;3<" 450

@8<@360"3;"@<09.>.1=<?"/06.:1$"*3"=223814";3<"450"0;;024

3;".140<;0<0120E"="D.1/".140<;0<0120";=243<"!PO'"5=6"7001

.14<3/820/"=6"=">894.@9?.1:";=243<"43"70"=@@9.0/"43"450

/06.:1"D.1/"@<0668<0L;3<20$"P140<;0<0120"0;;0246"2=1"70

>3<0" 6.:1.;.2=14" ;3<" 4=99" 78.9/.1:6$" *50" .140<;0<0120

;=243<" .6" /0;.10/" =6" 450" <=4.3" 704D001" 450" 015=120/

@<0668<0L;3<20" .1" 450" :<38@0/" 231;.:8<=4.31" 43" 450

23<<06@31/.1:"@<0668<0L;3<20".1".639=40/"231;.:8<=4.31$

W.120"450"-=9806"3;"PO"2=1"-=<?"2316./0<=79?"7=60/"31

78.9/.1:":03>04<?"=1/"932=4.31E"450":.-01"-=9806"3;"PO

=<0" ="G.1/"3;">0/.=1"-=9806" =1/"=<0">0=14"319?" ;3<

@<09.>.1=<?"/06.:1"064.>=406$"*50"/06.:10<".6"=/-.60/

45=4" ;3<" =66.:1.1:" -=9806" 3;" PO" ;3<" ;.1=9" /06.:1

@=<4.289=<9?" ;3<" 4=99"78.9/.1:6E" 6@02.=9.64" 9.40<=48<0"70

23168940/"3<"="D.1/"481109"648/?"2=<<.0/"384$

5W&WP%'(()*()*H$,"5,41%*()*O&,1.-*M&%%*-.#4*PQ*9

h=\.>8>".12<0=60" .1"D.1/";3<20"31" 450"<33;"/80" 43

.140<;0<0120";<3>"6.>.9=<"78.9/.1:6".1"2=60"3;"293609?

6@=20/"78.9/.1:6"3;"50.:54"9066"45=1"MJ">"D.45";9=4"<33;6

>=?"70"8@"43"M%"@0<2014";3<"2014<0I43I2014<0"/.64=120

!R'"704D001"450"78.9/.1:6"3;"%"4.>06"450"/.>016.31"!A'

3;"450".140<;0<.1:"78.9/.1:"13<>=9"43"450"/.<024.31"3;

D.1/"!%&&"O.:$"K'$"P140<;0<0120"0;;024"70?31/"MJA">=?

70"2316./0<0/"43"70"10:9.:.790$"O3<".140<>0/.=40"6@=2.1:

9.10=<".140<@39=4.31">=?"70"860/$

OPQ$"K"gXPU[P(QW"P("*T([+h"FTXWP(Q

P(*+SO+S+(F+"+OO+F*

$6789%R2%#9I@D<CA>%46D<A=%&%BA=%->ICSCI@68%J9V79=?

l!"#$%&%"#$%$#$M$M"#45"#$%$#$&$M!='m

!̂'8%
/AW%

#'#(#)%A=%'#(#*% P% U% 2Q% PQ% 5Q% UQ% 2QQ% %

!"#" !$#" !%#" !&#" !'#" !(#" !)#" !*#" !+#" !",#"

-#" .-/0123/" 042-567/8" 91:0/-;-032"

<2=>"

,?'*" ,?($" ,?(*" ,?)&" ,?*$" ,?*)" ,?+*" "?,,"

--#" .-/0123/"042-567/8"91@7/0/-;-032"

<2=>"! 6#$ A"("B$C9#"

,?*," ,?*," ,?*$" ,?+," ,?+*" ,?++" "?,," "?,,"

---#" D=/" @23;7" @7/@756-0123/" ;="

>-56"! 6%$ A"("B$C9#"

,?($" ,?((" ,?(+" ,?*"" ,?*)" ,?+," ,?+'" "?,,"

   
  

     



!
"

#
$

%&
%'

$
#

(
)

$
(

#
"

*
%+

,
'

-.
/

%0
%'

,
)

$
-1

/
%2

%*
1

"
+

'
3%4

1
#

)
,

'
%"

/
+

%,
4

4
,

)
$

'
U

:

$6789%RP%4A=D9%)A9BBCDC9><?3%!B%BA=%->ICSCI@68%'<=@D<@=68%J9V79=?%AB%->BC>C<9%*9>L<H

l!"#$%&*#$%$#$&$M!7'm

   
  

     



&Q /"$-1/"*%K(-*+-/.%)1+,%14%-/+-"%PQ2&

5W&WR%N#""*H$,"5,41%

g=60/"31"648/.06"31"4=99"<024=1:89=<"78.9/.1:6E"O.:$"N

:.-06"-=<.386"e3106"3;".140<;0<0120$"*50".140<;0<0120

;=243<" !PO'E" D5.25" 100/6" 43" 70" 2316./0<0/" =6" =

>894.@9.2=4.31";=243<";3<"D.1/"93=/6"23<<06@31/.1:"43

.639=40/" 78.9/.1:E" >=?" 70" =668>0/" =6" ;3993D6" ;3<

@<09.>.1=<?" 064.>=40" 3;" 450" D.1/" 93=/6" 81/0<

.140<;0<0120"2=860/"7?"=13450<".140<;0<.1:"4=99"78.9/.1:

3;"6=>0"3<">3<0"50.:54"932=40/"=4"/.;;0<014"e3106"na"43

$6789%RR%4A=D9%)A9BBCDC9><?3%!B%BA=%\C=9?%6>I%)6789?%E!_"%`%2QQG

l!"#$%&*#$%$#$&$M!7'm

!"#$%%&"%''($(%)*+%&'%'"#%
%

,-%
."/%

!-"0%1%2(3%%

E$%%&F"E'()*+," G%-,(*&,./"E$%%&F"
H0(,"!"#$%#&'()*"+,"

-#'&.)*/"

0'&)"1.,#&*)*"
2#3$)4"

56'78"1.,#&*)*"
2#3$)4"

!9/" !:/" !;/" !</" !=/" !>/"

'/"
" *!" o">"?:@4"

9A:" 9A:" 9A:" 9A;"

''/"
" *!" B">"?:@4"

CA=" CAD" CAE" 9A9"

$6789%R5%4A=D9%)A9BBCDC9><?%BA=%'C>L89%4=6V9?

!!"#$%&"#$%$#$&$&'

,-%
."/%

!"#$%%&"%''($(%)*+%!*%'"#%
%

% 2',7F$#,"1)7.'+&4"
"

%

,"-(4(*5%
16*("+%

a% 0$#."
1'*)*"

G)?3),4" 1F37,'.'7#$"

0$+H"

! *!" o">"

?1@4/"

1FI),"2,'.'7#$"

0$+H"

! *!" ! >""

?1@4/"

!9/" !1/" !;/" !</" !=/"

'/" CA9" 9AE" 9A1" CAD"
''/" CA1" 9AJ" 9A1" CAJ"
'''/" CA;" 9AD" 9A1" CAJ"
'%/" CA<" 9AD" 9A9" CAJ"
%/" CA=" 9A>" 9A9" CAJ"
%'/" CAD=" 9A>" 9A=" 9A<"
%''/" 9ACC" 1AC" 1AC" 1AC"

KL5M" N" O'&)#," '&.),I+$#.'+&" 3).H))&" .6)" %#$F)4" '4"
I),?'..)*A"

$6789%RU%'HC98IC>L%46D<A=3%ηηηηη%BA=%J@8<CF89%4=6V9?

!!"#$%&"#$%$#$&$#'

,-%
."/%

!#63%%,76$()2%16*("%

%
%

8''%$*(9%%
,"-(4(*5%
16*("+%

a%%
o"CA=" 9AC" :AC" <AC" B"JAC"

!9/" !:/" !;/" !</" !=/" !>/" !D/"

'/" C" 9AC" 9AC" 9AC" 9AC" 9AC"
''/" CA9" CAE" 9AC" 9AC" 9AC" 9AC"
'''/" CA:" CAJ" CAE" 9AC" 9AC" 9AC"
'%/" CA;" CAD" CAJ" 9AC" 9AC" 9AC"
%/" CA<" CA>" CAD" 9AC" 9AC" 9AC"
%'/" CA=" CA=" CA>" CAE" 9AC" 9AC"
%''/" CAD" CA;" CA>" CAJ" CAE" 9AC"
%'''/" 9AC" CA;" CA>" CA>" CAJ" 9AC"

KL5M"N"O'&)#,"'&.),I+$#.'+&"3).H))&".6)"%#$F)4"'4"I),?'..)*A"

$6789%R&%1S9=688%4A=D9%)A9BBCDC9><?%BA=%$AN9=?

)AVFA?9I%AB%486<%'CI9I%J9V79=?

l!"#$%&"#$%$#$&$%!='m

!"#$%%&"%''($(%)*%!"#%

%

,-%
."/%

,"-(4(*5%16*("+%

a%
1PF#,)"5+H),4" MPF'$#.),#$"

5,'#&QF$#,"
5+H),4"

!9/" !:/" !;/" !</"

'/" o"CA9" ;AJ" ;A9"
''/" CA:" ;A;" :AD"
'''/" CA;" :AJ" :A;"
'%/" CA<" :A;" 9AE"
%/" CA=" :A9" 9A="

$6789%RX%1S9=688%4A=D9%)A9BBCDC9><?%BA=%'M@6=9

$AN9=?%)AVFA?9I%AB%)C=D@86=%J9V79=?

l!"#$%&"#$%$#$&$%"!/'m

4A=D9%)A9BBCDC9><%4A=%

%
21:0/-;-032"D2=>"

"! !#$ ""#"$%&'("

"

)*+,-".-/0/123"4356"

7 !#$ 8"#"$%&'("

"

'8%
/AW%

'A8CIC<T%
#6<CA%AB%
4=A><%

46D9%
:%

9:05"
421,"

9:05"
.5-:,-"

9:05"
421,"

9:05"
.5-:,-"

7;(" 7%(" 7<(" 7=(" 7>(" 7#("

/(" ""?@?>" %@=" %@>" ;@;" ;@%"

//(" ?@;" %@%" %@<" ;@%" ;@<"
///(" ?@%" ;@A" %@;" ;@<" ;@#"
/B(" ?@<" ;@C" ;@A" ;@=" ;@#"
B(" ?@=" ;@#" ;@A" ;@=" ;@#"
B/(" ?@>" ;@=" ;@A" ;@=" ;@#"

n#"=6"653D1".1"O.:$"N`

D23!" "#" "$" "%" "&"

'(" #)%*" #)$*" #)#*" #)+,"

*50".140<;0<0120"0;;024"/80"43"78.9/.1:6"3;"50.:54"9066

45=1" 310I45.</" 3;" 450" 50.:54" 3;" 450" 78.9/.1:" 81/0<

2316./0<=4.31">=?"70"2316./0<0/"43"70"10:9.:.790"D5.90

;3<".140<;0<0120";<3>"="78.9/.1:"3;".140<>0/.=40"50.:54E

9.10=<".140<@39=4.31">=?"70"860/"704D001"310I45.</"=1/

;899"50.:54$

   
  

     



!"#$%&%'$#()$(#"*%+,'-./%0%',)$-1/%2%*1"+'3%41#),'%"/+%,44,)$' &2

5WX%+T>6VCD%,BB9D<?

5WXW2%2&4&3#"

O90\.790"6901/0<"64<8248<06"=1/"64<8248<=9"090>0146"65=99

70" .1-064.:=40/" 43" =620<4=.1" 450" .>@3<4=120" 3;" D.1/

.1/820/"362.99=4.316"3<"0\2.4=4.316".1"=931:"D.1/"=1/

=2<366"D.1/"/.<024.316$

P1":010<=9E"450";3993D.1:":8./09.106">=?"70"860/";3<

0\=>.1.1:"450"@<3790>6"3;"D.1/I.1/820/"362.99=4.316`

=' g8.9/.1:6"=1/"29360/"64<8248<06"D.45"="50.:54

43">.1.>8>"9=40<=9"/.>016.31"<=4.3"3;">3<0

45=1"=7384"%$JE"3<

7' g8.9/.1:6" =1/" 64<8248<06" D5360" 1=48<=9

;<0H8012?".1"450";.<64">3/0".6"9066"45=1"a$J"Ye$

T1?"78.9/.1:"3<"64<8248<0"D5.25"6=4.6;.06"0.450<"3;"450

=73-0" 4D3" 2<.40<.=" 65=99" 70" 0\=>.10/" ;3<" /?1=>.2

0;;0246"3;"D.1/$

()*+W

2"*50";81/=>014=9" 4.>0"@0<.3/"!N'E" .1"60231/E">=?"0.450<"70

064=79.650/"7?"0\@0<.>014=9"3760<-=4.316"31"6.>.9=<"78.9/.1:6

3<"2=9289=40/"7?"=1?"<=4.31=9">0453/"3;"=1=9?6.6$"P1"450"=760120

3;"6825"/=4=E"N">=?"70"/040<>.10/"=6";3993D6";3<">894.I643<0?0/

78.9/.1:6`

='"O3<">3>014"<06.64=14";<=>06"D.45384"7<=2.1:6"3<"650=<"D=996

<06.64.1:"450"9=40<=9"93=/6E

N"]"J$a"4

D50<0

4 ] 18>70<"3;"643<0?6E".1298/.1:"7=60>014"643<0?6$

7'"O3<"=99"3450<6E

""
454-#

$
%

=

D50<0

O ] 434=9"50.:54"3;"450">=.1"64<8248<06"3;"450"78.9/.1:E".1 >f

=1/

5 ] >=\.>8>" 7=60" /.>016.31" 3;" 78.9/.1:" .1" >04<0" .1" =

/.<024.31"@=<=9909"43"450"=@@9.0/"D.1/";3<20$

P"P;"@<09.>.1=<?"648/.06".1/.2=40"45=4"D.1/I.1/820/"362.99=4.316

=<0" 9.G09?" 43"70" 6.:1.;.2=14E" .1-064.:=4.316" 65389/"70"@8<680/

D.45"450"=./"3;"=1=9?4.2=9">0453/6"3<".;"102066=<?E"7?">0=16"3;

D.1/"481109"40646"31">3/096$

R"T2<366ID.1/">34.316">=?"70"/80"43"9=40<=9":864.1066"3;"450

D.1/E" 81640=/?" D=G0" ;93D" !;3<" 0\=>@90E" -3<40\" 650//.1:'E

10:=4.-0"=0<3/?1=>.2"/=>@.1:"3<"/80"43"="23>7.1=4.31"3;"45060

0;;0246$"*5060"2<366ID.1/">34.316">=?"7023>0"2<.4.2=9".1"450

/06.:1"3;"4=99"78.9/.1:6L64<8248<06$

5"h34.316".1"450"/.<024.31"3;"D.1/"!=963"G13D1"=6"78;;04.1:'

=<0"2=860/"7?";98248=4.1:"D.1/";3<20"=6632.=40/"D.45":864$"*50

0\2.4=4.31" /0@01/6" 31" :864" 010<:?" =-=.9=790" =4" 450" <0631=14

;<0H8012?$

U%*50"0//.06"650/";<3>"=1"8@64<0=>"73/?">=?".14016.;?">34.31

.1" 450" /.<024.31" 3;" 450" D.1/" =1/" >=?" =963" =;;024" 2<366ID.1/

>34.31$

&"*50"/06.:10<"65389/"=963"70"=D=<0"3;"450";3993D.1:"45<00";3<>6

$6789%RY%1S9=688%4A=D9%)A9BBCDC9><?%BA=

,M@C86<9=68%$=C6>L@86=%$AN9=?%)AVFA?9I%AB

)C=D@86=%J9V79=?

l!"#$%&"#$%$#$&$%!0'm

!"#$%%&"%''($(%)*%!"#%

%
./012343156"0678"

"9 :!" o";"<%=>?"

"

./@)2"A2343156"0678"

"9 :!" B";"<%=>?"

,-%
."/%

,"-(4(*5%
16*("%"'%%

!#")*%!6$%%
a%

C66"D3E:"
F32)1437E>"

C66"D3E:"
F32)1437E>"

99?" 9%?" 9;?" 9<?"

3?" o"CAC=" 9AG" CAG"
33?" CA9" 9AD" CAG"
333?" CA%" 9A;" 9A9"
3H?" CA;" 9A=" 9A9"
H?" CA<" 9A=" 9A9"
H3?" CA=" 9A<" 9A%"

OPQ$"N"P(*+SO+S+(F+"n)(+W"O)S"*TUU"S+F*T(QXUTS"gXPU[P(QW")O"WTh+")S"QS+T*+S"Y+PQY*

   
  

     



&P /"$-1/"*%K(-*+-/.%)1+,%14%-/+-"%PQ2&

3;"D.1/I.1/820/">34.31"D5.25"=<0"25=<=240<.e0/"7?".12<0=6.1:

=>@9.48/0"3;"362.99=4.31"D.45"450".12<0=60"3;"D.1/"6@00/`

='"&'(()*+,-*,"Q=993@.1:".6"4<=16-0<60"362.99=4.316"3;"63>0

64<8248<06" /80" 43" 450" /0-093@>014" 3;" =0<3/?1=>.2" ;3<206

D5.25"=<0".1"@5=60"D.45"450">34.31$"P4".6"25=<=240<.e0/"7?"450

@<3:<066.-09?" .12<0=6.1:" =>@9.48/0" 3;" 4<=16-0<60" -.7<=4.31

D.45" .12<0=60" 3;" D.1/" 6@00/$" *50" 2<366I6024.316" D5.25" =<0

@=<4.289=<9?" @<310" 43" 45.6" 4?@0" 3;" 0\2.4=4.31" .1298/0" 450

;3993D.1:`

a'"T99"64<8248<06"D.45"131I2.<289=<"2<366I6024.316E"6825"=6

4<.=1:89=<E"6H8=<0E"@39?:316E"=6"D099"=6"=1:906E"2<36606E"=1/

*"6024.316$

M'"*D.640/"2=7906"=1/"2=7906"D.45".20"012<864=4.316$

7'".(/0012" ," O98440<" .6" 8164=790" 362.99=43<?" >34.31" 3;" =

64<8248<0" /80" 43" 238@9.1:" 704D001" =0<3/?1=>.2" ;3<20" =1/

09=64.2"/0;3<>=4.31"3;"450"64<8248<0$"V0<5=@6"450">364"23>>31

;3<>" .6" 362.99=43<?" >34.31" /80" 43" 23>7.10/" 701/.1:" =1/

43<6.31$"T94538:5"362.99=43<?">34.31".1"0=25"/0:<00"3;";<00/3>

>=?"70"/=>@0/E".164=7.9.4?"2=1"604".1"/80"43"010<:?"4<=16;0<

;<3>"310">3/0"3;"362.99=4.31"43"=13450<"=1/"450"64<8248<0".6

6001"43"0\02840"6864=.10/"3<"/.-0<:014"362.99=4.316"D.45"="4?@0

3;">34.31"D5.25".6"="23>7.1=4.31"3;"450".1/.-./8=9">3/06"3;

-.7<=4.31$"W825"010<:?"4<=16;0<"4=G06"@9=20"D501"450"1=48<=9

;<0H8012.06"3;">3/06"4=G01".1/.-./8=99?"=<0"29360"43"0=25"3450<

!<=4.3"70.1:"4?@.2=99?"9066"45=1"M$J'$"O98440<"2=1"604".1"=4"D.1/

6@00/6" >825" 9066" 45=1" 45360" <0H8.<0/" ;3<" 0\2.4.1:" 450

.1/.-./8=9" >3/06" 3;" >34.31$" U31:" 6@=1" 686@016.31" 7<./:0

/02G6"3<"=1?">0>70<"3;"="64<8248<0"D.45"9=<:0"-=9806"3;"&L0

!D50<0"&* .6"450"901:45"3;"450">0>70<"=1/"0".6".46"/.>016.31

@=<=9909"43"D.1/"64<0=>'"=<0"@<310"43"93D"6@00/";98440<$"C.1/

481109"4064.1:".6"<0H8.<0/"43"/040<>.10"2<.4.2=9";98440<"6@00/6

=1/"450"9.G09?"64<8248<=9"<06@3160$")450<"4?@06"3;";98440<"=<0

6.1:90"/0:<00"3;";<00/3>"64=99";98440<E"43<6.31=9";98440<E"042$

2'"S3'((+,-","*5.1"D=990/"64<8248<06"D.45"3@01"01/6"=4"310

3<" 7345" 01/6" 6825" =6" 3.9" 643<=:0" 4=1G6" =1/" 1=48<=9" /<=8:54

2339.1:"43D0<6".1"D5.25"450"<=4.3"3;"450"/.=>040<"3<">.1.>8>

9=40<=9"/.>016.31"43"450"D=99"45.2G1066".6"3;"450"3</0<"3;"aJJ

3<">3<0"=<0"@<310"43"3-=99.1:"362.99=4.316$"*5060"362.99=4.316

=<0"25=<=240<.e0/"7?"@0<.3/.2"<=/.=9"/0;3<>=4.31"3;"450"53993D

64<8248<0$

X"g8.9/.1:6"=1/"64<8248<06"45=4">=?"70"687_0240/"43"6.:1.;.2=14

D.1/"0\2.40/"362.99=4.316"<0H8.<0"2=<0;89".1-064.:=4.316$"P4".6"43

70" 1340/" 45=4" D.1/" .1/820/" 362.99=4.316" >=?" 3228<" =4" D.1/

6@00/6"93D0<"45=1"450"/06.:1"D.1/"6@00/$

Y"T1=9?4.2=9">0453/6";3<"450"0-=98=4.31"3;"<06@3160"3;"/?1=>.2

64<8248<06" 43" D.1/" 93=/.1:" 2=1" 70" ;381/" .1" 450" 6@02.=9

@879.2=4.316$

:"P1"=66066.1:"D.1/"93=/6"/80"43"6825"/?1=>.2"@5013>0131"=6

:=993@.1:E";98440<"=1/"3-=99.1:E".1"450"=760120"3;"450"<0H8.<0/

.1;3<>=4.31"0.450<".1"450"6@02.=9"@879.2=4.316"3<"3450<"9.40<=48<0E

0\@0<4"=/-.20"65389/"70"638:54".1298/.1:"0\@0<.>0146"31">3/096

.1"7381/=<?"9=?0<"D.1/"4811096$

5WXWP%4)0+),*&/1*0)*G)2015*671&&+,-

5WXWPW2"6(1,&12*802/90/218

O3<"="64<8248<0E"450"-3<40\"650//.1:";<0H8012?E":6E"65=99

70"/040<>.10/"7?"450";3993D.1:";3<>89=`

IJK.
6

6 G
:

;
=

D50<0

64 ] W4<385=9"18>70<E

IJK" ] 538<9?">0=1"D.1/"6@00/"=4"50.:54"TE"=1/

"; ] 7<0=/45"3;"="64<8248<0"3<"64<8248<=9">0>70<

13<>=9"43"450"D.1/"/.<024.31".1"450"53<.e314=9

@9=10$

=' <+29/('2* 802/90/218" ," O3<" 64<8248<06" 3;

2.<289=<"2<366I6024.31`

"64 ] J$MJ";3<"[ EFG" "9066"45=1"B">ML6E"=1/

] J$M%";3<"[ EFG" ">3<0"45=1"3<"0H8=9"43

B">ML6$

7' =190',-/('2* 802/90/218" ," O3<" 64<8248<06" 3;

<024=1:89=<"2<366I6024.31`

64"]"J$aJ

()*+W

2"W.:1.;.2=14"2<366"D.1/">34.316">=?"70"@<3/820/"7?

-3<40\"650//.1:E".;"450"1=48<=9";<0H8012?"3;"450"64<8248<0

3<" 64<8248<=9" 090>014" .6" 0H8=9" 43" 450" ;<0H8012?" 3;" 450

-3<40\" 650//.1:" D.45.1" 450" <=1:0" 3;" 0\@0240/" D.1/

6@00/6$"P1"6825"2=606E";8<450<"=1=9?6.6"65389/"70"2=<<.0/

384"31"450"7=6.6"3;"6@02.=9"@879.2=4.316$

P"X19.10/"D09/0/"64009"2?9.1/<.2=9"64<8248<06"=<0"@<310

43"0\2.4=4.316"7?"-3<40\"650//.1:$

R" P14016.;.2=4.31" 3;" 450" 0;;0246" 3;" @0<.3/.2" -3<40\

650//.1:"5=6"7001"<0@3<40/".1"2=606"D50<0"4D3"3<">3<0

6.>.9=<" 64<8248<06" =<0" 932=40/" .1" 29360" @<3\.>.4?E" ;3<

0\=>@90"=4"9066"45=1"MJ;"=@=<4E"D50<0";".6"450"/.>016.31

3;"450"64<8248<0"13<>=9"43"450"D.1/$

5"*50";3<>89=0":.-01".1"5WXWPW2!='".6"-=9./";3<".1;.1.409?

931:" 2?9.1/<.2=9" 64<8248<06$" *50" -=980" 3;"64" /02<0=606

693D9?" =6" 450" <=4.3" 3;" 901:45" 43" >=\.>8>" 4<=16-0<60

D./45"/02<0=606E" 450" <0/824.31"70.1:"8@" 43" =7384"5=9;

450"-=980E".;"450"64<8248<0".6"319?"45<00"4.>06"5.:50<"45=1

.46" D./45$" i3<40\" 650//.1:" 100/" 134" 70" 2316./0<0/E" .;

450"<=4.3"3;"901:45"43">=\.>8>"4<=16-0<60"/.>016.31".6

9066"45=1"M$J$

5WY%+T>6VCD%\C>I%#9?FA>?9

5WYW2%&1,12'(

*=99"78.9/.1:6L64<8248<06"D5.25"=<0"pD.1/"6016.4.-0q"65=99

70"/06.:10/";3<"/?1=>.2"D.1/"93=/6$"Y38<9?">0=1"D.1/

6@00/".6"860/"=6"="<0;0<0120"D.1/"6@00/"43"70"860/".1

/?1=>.2"D.1/"=1=9?6.6$"O3<"2=9289=4.31"3;"=931:"D.1/

93=/6"=1/" <06@3160" !701/.1:">3>0146E" 650=<" ;3<206E

3<"4.@"/0;9024.316'"450"Q864"O=243<"!QO'">0453/".6"860/

=6"6@02.;.0/".1"5WYWP$"*50"=2<366"D.1/"/06.:1"@0=G"7=60

3-0<48<1.1:" >3>014" =1/" 4.@" /0;9024.31" 65=99" 70

2=9289=40/"86.1:"5WYWR$

5WYWP%>(),-*U+,&*=18*),81

O3<"2=9289=4.31"3;"=931:ID.1/"93=/"0;;0246"=4"="90-09"6

31"="78.9/.1:L64<8248<0E"450"/06.:1"538<9?">0=1"D.1/

@<0668<0" =4" 50.:54" T" 65=99" 70" >894.@9.0/" 7?" 450" Q864

O=243<"!&'$"*5.6";=243<".6"/0@01/014"31"7345"450"3-0<=99

50.:54"7"=1/"450"90-09"8"81/0<"2316./0<=4.31"!811"O.:$ ^'$

O3<"2=9289=4.31"3;"7=60"701/.1:">3>014"=1/"/0;9024.31

   
  

     



!"#$%&%'$#()$(#"*%+,'-./%0%',)$-1/%2%*1"+'3%41#),'%"/+%,44,)$' &R

=4"450"43@"3;"450"78.9/.1:L64<8248<0E"p8q"65389/"70"4=G01

=6"e0<3$

(340"45=4"J"L"8*L"5E"=1/"8*L"T*L"7$

OPQ$"^"()*T*P)(W"O)S"Y+PQY*W

*50"/06.:1"@0=G"=931:"D.1/"7=60"701/.1:">3>014"!4='

65=99"70"374=.10/"7?"68>>.1:"450">3>0146"<06894.1:

;<3>"/06.:1"@0=G"=931:"D.1/"93=/6"=24.1:"=4"/.;;0<014

50.:546E"eE" =931:" 450"50.:54"3;" 450"78.9/.1:L64<8248<0

=1/"2=1"70"374=.10/";<3>E

4
=

] I ". T∑

.e ] MJI I !< > * &

D50<0

.e ] /06.:1"@0=G"=931:"D.1/"93=/"31"450"78.9/.1:L

64<8248<0"=4"=1?"50.:54"TV

>e ] 0;;024.-0" ;<314=9" =<0=" 3;" 450" 78.9/.1:L

64<8248<0"=4"=1?"50.:54"TE".1">Mf

#
' ] /06.:1" 538<9?" >0=1" D.1/" @<0668<0

23<<06@31/.1:"43" IJ!" =1/"374=.10/

=6" IJ!+)7G !(L>M'f

IJ!" ] /06.:1"538<9?">0=1"D.1/"6@00/"=4"50.:54"TE

.1">L6"!811"5W5W5'f

MJI$ ] /<=:" ;3<20" 230;;.2.014" 3;" 450" 78.9/.1:L

64<8248<0"23<<06@31/.1:"43"450"=<0=">ef

& ] Q864"O=243<"=1/".6":.-01"7?`

]

!
! ! " #
$ "

% &% '
( - 6W

2 - ?
⎡ ⎤

+ + φ +⎢ ⎥
β⎣ ⎦

"D50<0

2 ] <38:51066" ;=243<" D5.25" .6" 4D.20" 450

931:.48/.1=9" 48<7890120" .14016.4?E" @5E.

!811 5W5WU'f

-- ] @0=G";=243<";3<"8@D.1/"-0932.4?";98248=4.31

] &$J";3<"2=40:3<?"a"=1/"M"40<<=.16f"=1/

] #$J";3<"2=40:3<?"&"=1/"#"40<<=.16f

?6 ] 7=2G:<381/";=243<".1/.2=4.1:"450">0=68<0"3;

693D9?" -=<?.1:" 23>@31014" 3;" ;98248=4.1:

D.1/" 93=/" 2=860/" 7?" 450" 93D0<" ;<0H8012?

D.1/"6@00/"-=<.=4.316

]
! !

"(

(

%
"

)*!+& ' )*,+
%

7 8 ;

A

⎡ ⎤− +
⎢ ⎥+
⎢ ⎥⎣ ⎦

D50<0

;65 ] =-0<=:0" 7<0=/45" 3;" 450" 78.9/.1:L64<8248<0

704D001"50.:546"8"=1/"7f

A5 ] >0=68<0"3;"0;;024.-0"48<7890120"901:45"62=90

=4"450"50.:54E"7E".1">f

]

34!-

.-
!"

)⎛ ⎞
⎜ ⎟
⎝ ⎠

;3<"40<<=.1"2=40:3<?"a"43"&E"=1/

]

"#$%

&"
!"

)⎛ ⎞
⎜ ⎟
⎝ ⎠

;3<"40<<=.1"2=40:3<?"#

φ ] ;=243<" 43" =223814" ;3<" 450" 60231/" 3</0<

48<7890120".14016.4?f

] ' ()*

$

*
- @ ?

@5E. ] 48<7890120" .14016.4?" =4" 50.:54" 7" .1" 40<<=.1

2=40:3<?"+f

(6 ] 50.:54";=243<";3<"<0631=120"<06@3160f

"]"

$

!
%

)

⎛ ⎞
+ ⎜ ⎟

⎝ ⎠

6 ] 6.e0"<0/824.31";=243<":.-01"7?`

] + + "(

(), (),

%

-** .
% %

: 7 : ;

G G

⎡ ⎤ ⎡ ⎤
+ +⎢ ⎥ ⎢ ⎥

⎣ ⎦ ⎣ ⎦

D50<0

;J7 ] =-0<=:0" 7<0=/45" 3;" 450" 78.9/.1:L64<8248<0

704D001"J"=1/"7f

+ ] 6@024<8>"3;"48<7890120".1"450"=@@<3=25.1:

D.1/"64<0=>

] ( )
%/0$

"

! &451

X

X

π

+

D50<0

( ] 0;;024.-0"<0/820/";<0H8012?

]
+ (

(),

+ ,

"

:= ] ;.<64">3/0"1=48<=9";<0H8012?"3;"450"78.9/.1:L

64<8248<0".1"=931:"D.1/"/.<024.31E".1"Yef

N/0" ] /06.:1"538<9?">0=1"D.1/"6@00/"=4"50.:54E

7E .1">L6"!811"5W5W5'f

β ] /=>@.1:"230;;.2.014"3;"450"78.9/.1:L64<8248<0

!811"*=790"&^'f"=1/

-S ] @0=G";=243<";3<"<0631=14"<06@3160$

] [ ]=!"#$%"&'' (&

   
  

     



64 NATIONAL BUILDING CODE OF INDIA 2016

Table 39 Suggested Values of Structural Damping

Coefficients

(Clause 4.8.2)

Sl 
No. 

Kind of Structure Damping 
Coefficient 

! 

(1) (2) (3) 

i) Welded steel structures 0.010 

ii) Bolted steel structures/RCC 

structures 

0.020 

iii) Prestressed concrete structures 0.016 

 
4.8.2.1 Peak acceleration in along wind direction

The peak acceleration at the top of the building

structure in along wind direction ( x̂!!  in m/s2) is given

by the following equation:

" #2

a R 

ˆ 2  
!

SE
x f x g r$ %!!

where

x = mean deflection at the position where the

acceleration is required. Other notations are

same as given in 9.2.

For computing the peak acceleration in the along wind

direction, a mean wind speed at the height of the

building /structure, 
h

V  corresponding to a 5 year mean

return period shall be used. A reduced value of 0.011

is also suggested for the structural damping, ! for

reinforced concrete structures.

4.8.3 Across Wind Response

This section gives method for determining equivalent

static wind load and base overturning moment in the

across wind direction for tall enclosed buildings and

towers of rectangular cross-section. Calculation of

across wind response is not required for lattice towers.

The across wind design peak base bending moment M
c

for enclosed buildings and towers shall be determined

as follows:

" #2 fs

c h h
0.5 1.06 0.06

!

C
M g p bh k

%
$ &

where

g
h

= peak factor;

= ' (c
2ln(3 600 )f in cross wind direction;

h
p = hourly mean wind pressure at height h, in

Pa;

b = breadth of the structure normal to the wind,

in m;

h = height of the structure, in m;

k = mode shape power exponent for

representation of the fundamental mode

shape as represented by:

( )

k
z

z
h

) *+ $ , -
. /

; and

f
c

 = first mode natural frequency of the building/

structure in across wind direction, in Hz.

The across wind load distribution on the building/

structure can be obtained from M
c
 using linear

distribution of loads as given below:

c

z,c 2

3

h

M z
F

h

) *) *$ , -, -
. /. /

where F
z,c

 = across wind load per unit height at height z.

4.8.3.1 Peak acceleration in across wind direction

The peak acceleration at the top of the building

structure in across-wind direction ( ŷ!!  in m/s2) with

approximately constant mass per unit height shall be

determined as follows:

" #h h fs

0

ˆ 1.5 0.76 0.24
g p b C

y k
m

) *%
$ 0 , -!. /
!!

Typical values of the mode shape power exponent, k
are as follows:

a) uniform cantilever, k = 1.5

b) slender framed structure (moment resisting),

k = 0.5

c) building with a central core and moment

resisting façade, k = 1.0

d) lattice tower decreasing in stiffness with

height, or a tower with a large mass at the top,

k = 2.3

C
fs

= across wind force spectrum coefficient

generalized for a linear mode  (see Fig. 10);

! = damping coefficient of the building/structure

(see Table 39); and

m
0

= average mass per unit height of the structure,

in kg/m.

4.8.4 Combination of Along Wind and Across Wind
Load Effects

The along wind and across wind loads have to be

applied simultaneously on the building/structure during

design.

5 SEISMIC FORCE

This clause primarily deals with earthquake hazard

assessment and earthquake-resistant design of

buildings.

All structures, like parking structures, security cabins

and ancillary structures need to be designed for
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SINo. 
(1) 

i) 
ii) 
iii) 

NOTES 

Table 40 Percentage Increase in Net Bearing Pressure and Skin Friction of Soils 
(Clause 5.3.3.5.2) 

Soil Type 
(2) 

Type A: Rock or hard soils 
Type B: Medium or stiff soils 
TYpe C: Soft soils 

Percentage Increase Allowable 

(3) 

50 
25 
o 

1 The net bearing pressure shall be determined in accordance with good practice [6-1(15)] or accepted standards [6-1(16)] 
2 Only corrected values of N shaIl be used. 
3 If any increase in net bearing pressure has a1ready been permitted for forces other than seismic forces, the total increase in allowable 
bearing pressure, when seismic force is also included, shall not exceed the limits specified above. 
4 The desirable minimum corrected field values of N shall be as specified below: 

Seismic Zone Dep/h (m) belaw NValues Remarks 
Ground Level 

m,IVandV <:;5 15 
For values of depths between 25 5 m and 10m, linear 

II ..::5 10 interpolation is recommended 
20 

If soils of lower N values are encountered than those specified in the table above, then suitable ground improvement techniques shall be 
adopted to achieve these values. Alternately, deep pile foundations should be used, which are anchored in stronger strata, underlying 
the soil layers that do not meet the requirement. 
5 Piles should be designed for lateral loads neglecting lateral resistance of those soil layers (if any), which are liable to liquefy. 
6 Accepted standard [6-1(17)] may be referred for soil notation, and corrected N values shaII be determined by applying correction 

factor CN for effective overburden pressure cr'vo using relation where CN = cr'., :5 1.7, p. is the atmospheric pressure, 

and N, is the uncorrected SPT value for soil. 
7 While using this table, the value of N to be considered shall be determined as below: 

a) Isola/ed footings - Weighted average of N of soil layers from depth offounding, to depth offounding plus twice the breadth 
of footing; 

b) Raftfoundalions - Weighted average of N of soil layers from deptb offounding, to depth offounding plus twice the breadth 
of raft; 

c) Pile foundation - Weighted average of N of soil layers from depth of bottom tip of pile, to depth of bottom tip of pile plus 
twice the diameter of pile; 

d) Group pilefoundation - Weighted average of N of soil layers fromdeptb of bottom tip of pile group, to depth of bottom tip 
of pile group plus twice tbe width of pile group; and 

e) Wellfoundation - Weighted average of N of soil layers from depth of bottom tip of well, to depth of bottom tip of well plus 
twice the width of well. 

Table 41 Classification of Types of Soils for Determining Percentage Increase in Net 
Bearing Pressure and Skin Friction 

(Clause 5.3.3.5.2) 

SINo. SoD Type Remarks 
(3) (1) 

i) 

ii) 

iii) 

iv) 

72 

(2) 

Type A 
Rock or hard soils 

TypeB 
Medium or stiff soils 

TypeC 
Soft soils 

TypeD 
Unstable, collapsible, 
liquefiable soils 

Well graded gravel (GW) or well graded sand (SW) both with less than 5 percent passing 75 11m 
sieve (Fines) 
Well graded gravel- sand mixtures with or without fines (GW-SW) 
Poorly-graded sand (SP) or Clayey sand (SC), all having N above 30 
stiff to hard clays having N above 30, where N is corrected standard penetration test value 
Poorly graded sands or poorly graded sands with gravel (SP) with little or no fines having N 
between 10 and 30 
Stiff to medium stiff fine-grained soils, like silts oflow compressibility (ML) or clays oflow 
compressibility (CL) baving N between 10 and 30 
All soft soils other than SP with N<IO. The various possible soils are: 
a) Silts of intermediate compressibility (Ml); 
b) Silts of high compressibility (MH); 
c) Clays of intermediate compressibility (CI); 
d) Clays of high compressibility (CH); 
e) Silts and clays of intermediate to high compressibility (MI-MH or CI-CH); 
f) Silt with clay of intermediate compressibility (MI-CI); and 
g) Silt with clay of high compressibility (MH-CH). 
Requires site-specific study and special treatment according to site condition (see 5.3.3.5.3) 
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Based upon Survey of India Political map printed in 2002.

The territorial waters of India extend into the sea to a distance of twelve nautical miles measured from the appropriate baseline.

The interstate boundaries between Arunachal Pradesh, Assam and Meghalaya shown on this map are as interpreted from the North-Eastern Areas 
!"#$%&'()*'+)$(,-./+0-12310-45+-6'7#-8#+-+$-4#-7#%)9#:;

<6#-=+'+#-4$5(:'%)#=-4#+>##(-?++'%'@6'(:-A-?++'%-B%':#=60-C)6'%-A-D6'%@6'(:0-'(:-E66'++)=&'%6-A-F':68'-B%':#=6-6'7#-($+-4##(-7#%)9#:-48-+6#-
G$7#%(H#(+=-/$(/#%(#:;

The administrative headquarters of Chandigarh, Haryana and Punjab are at Chandigarh.

<6#-#I+#%('J-4$5(:'%)#=-'(:-/$'=+J)(#=-$K-L(:)'-'&%##->)+6-+6#-"#/$%:MF'=+#%-E$N8-/#%+)9#:-48-O5%7#8-$K-L(:)';

The responsibility for the correctness of internal details rests with the publisher.

PQ<R-S-<$>(=-K'JJ)(&-'+-+6#-4$5(:'%8-$K-*$(#=-:#H'%/'+)$(-J)(#-4#+>##(-+>$-*$(#=-=6'JJ-4#-/$(=):#%#:-)(-6)&6#%-*$(#;

   
  

     



   
  

     



!"#$%&%'$#()$(#"*%+,'-./%0%',)$-1/%2%*1"+'3%41#),'%"/+%,44,)$' XU

UWRW5WP"*50"/06.:1"53<.e314=9"60.6>.2"230;;.2.014"!5";3<"="64<8248<0"65=99"70"/040<>.10/"7?`

"

)

"
$ #

[ &

!
7

8

⎛ ⎞⎛ ⎞
⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

=
⎛ ⎞
⎜ ⎟
⎝ ⎠D50<0

[ ] 60.6>.2"e310";=243<":.-01".1"*=790"#M$"n310";=243<";3<"63>0".>@3<4=14"43D16"=<0":.-01"=4"T110\"rf

8 ] .>@3<4=120";=243<":.-01".1":33/"@<=24.20"lBIa!aN'm";3<"450"23<<06@31/.1:"64<8248<06f"D501"134"6@02.;.0/E

450">.1.>8>"-=9806"3;"8"65=99"70E

='"a$%";3<"2<.4.2=9"=1/"9.;09.10"64<8248<06f

7'"a$M";3<"786.1066"2314.18.4?"64<8248<06f"=1/

2'"a$J";3<"450"<064$

7 ] <06@3160"<0/824.31";=243<":.-01".1":33/"@<=24.20"lBIa!aN'm";3<"450"23<<06@31/.1:"64<8248<06f"=1/

""
"

*
.⎛ ⎞

⎜ ⎟
⎝ ⎠

] /06.:1" =22090<=4.31" 230;;.2.014" ;3<" /.;;0<014" 63.9" 4?@06E" 13<>=9.e0/" D.45" @0=G" :<381/" =22090<=4.31E

23<<06@31/.1:"43"1=48<=9"@0<.3/"""3;"64<8248<0"!2316./0<.1:"63.9I64<8248<0".140<=24.31E".;"<0H8.<0/'$"P4

65=99"70"=6":.-01".1":33/"@<=24.20"lBIa!aN'm";3<"450"23<<06@31/.1:"64<8248<06f"D501"134"6@02.;.0/E".4

65=99"70"4=G01"=6"45=4"23<<06@31/.1:"43"%"@0<2014"/=>@.1:E":.-01"7?"0\@<066.316"7093D`

=' #",*3#$*-0*$Y3-D(!$0.*#.(.-)*B$.9"**!#$$"O.:$"aMT'`

"

$*+ $ $*%$"&

%
'()")(1*+"()",")-"&(./"&.01& $*%$"& %*$$"&

$*$+ $*%$$"&

$*+ $ $*++"&

%*2+
'()"31-.43"&0.55"&(./"&.01& $*++"& %*$$"&

$*2% $*%$$"&

$*+ $ $*+,"&

%*+,
'()"&(50"&(./"&.01& $

"

"
"

"

"

&
"

1 "

"

"

"

< <⎧
⎪
⎪

< <⎨
⎪

>⎪⎩

< <⎧
⎪
⎪

= < <⎨
⎪

>⎪⎩

< <

*+,"& %*$$"&

$*%$ $*%$$"&

"

"

⎧
⎪
⎪
⎪
⎪
⎪
⎪
⎪
⎪⎪
⎨
⎪
⎪
⎪

⎧⎪
⎪⎪
⎪

⎪ < <⎨
⎪ ⎪
⎪ >⎪⎪ ⎩⎩

7'*#",*3#$*-0*,$#'"0#$*#'$).,3B*B$.9"**!#$$"O.:$"aMg'$

"

% %+ $*%$&

$*+ $*%$"& $*%$"&

'()")(1*+"()",")-"&(./"&.01& %
$*%$"& %*$$"&

$*$+ %*$$6

% %+ $*%$"&

$*+ $*%$"& $*++"&

'()"31-.43"&0.55"&(./"&.01& %*2+
$*++"& %*$$"&

$*2% %*$$&

'()

" "

"

"
"

"

" "

"
&

1 "
"

"

+ <⎧
⎪

< <
⎪⎪
⎨

< <⎪
⎪

>⎪⎩

+ <⎧
⎪

< <
⎪⎪

= ⎨
< <⎪

⎪
>⎪⎩

$*+ $*%$"& $*+,"&

%*+,
"&(50"&(./"&.01& $*+,"& %*$$"&

$*$+ $*%$$"&

"

"
"

"

⎧
⎪
⎪
⎪
⎪
⎪
⎪
⎪
⎪
⎪
⎪⎪
⎨
⎪
⎪
⎪
⎪
⎪ < <⎧
⎪ ⎪

⎪⎪
< <⎨⎪

⎪⎪
>⎪⎪ ⎩

⎪⎩

   
  

     



X& /"$-1/"*%K(-*+-/.%)1+,%14%-/+-"%PQ2&

AL8%<H;?BD8%>=D%;J:E789;FB%<B8BE?%I;BC=G

AL6%<H;?BD8%>=D%D;<H=F<;%<H;?BD:I%I;BC=G

OPQ$"aM"[+WPQ("TFF+U+ST*P)("F)+OOPFP+(*"!&=L:'"!F)SS+WV)([P(Q"*)"%"V+SF+(*"[ThVP(Q'

$6789%5Pb'9C?VCD%cA>9%46D<A=%+

!<!(3#$*%$&$#$M'

,%(;3($%<")%%
!6$*"#%

==% ===% =>% >%

$%&" $:&" $'&" $-&" $(&"

7" )*%)" )*%+" )*:-" )*'+"

UWRW5WPW2%O3<"/040<>.1.1:"450"23<<024"6@024<8>"43"70
860/".1"450"064.>=40"3;"&=L1E"450"4?@0"3;"63.9"31"D5.25
450" 64<8248<0" .6" @9=20/" 65=99" 70" ./014.;.0/" 7?" 450
29=66.;.2=4.31":.-01".1"*=790"#&E"=6`

=' &"-!*.%'$"P","S32G"3<"5=</"63.96f

7' &"-!*.%'$"PP","h0/.8>"3<"64.;;"63.96f"=1/

2' &"-!*.%'$"PPP","W3;4"63.96$

P1"*=790"#&E"450"-=980"3;";"43"70"860/"65=99"70"450"D0.:540/
=-0<=:0"3;";"3;"63.9"9=?0<6";<3>"450"0\.64.1:":<381/"90-09E
43"&J">"7093D"450"0\.64.1:":<381/"90-09f"50<0E"450";"-=9806
3;".1/.-./8=9"9=?0<6"65=99"70"450"23<<0240/"-=9806$

UWRW5WR"+;;0246"3;"/06.:1"0=<45H8=G0"93=/6"=@@9.0/"31
64<8248<06"2=1"70"2316./0<0/".1"4D3"D=?6E"1=>09?`

=' +H8.-=9014"64=4.2">0453/E"=1/

7' [?1=>.2"=1=9?6.6">0453/$

P1" 48<1E"/?1=>.2"=1=9?6.6"2=1"70"@0<;3<>0/" .1" 45<00
D=?6E"1=>09?`

a' S06@3160"6@024<8>">0453/E

M' h3/=9"4.>0"5.643<?">0453/E"=1/

&' *.>0"5.643<?">0453/$

P1" 45.6" W024.31E" 0H8.-=9014" 64=4.2" >0453/E" <06@3160
6@024<8>">0453/"=1/"4.>0"5.643<?">0453/"=<0"=/3@40/$
+H8.-=9014"64=4.2">0453/">=?"70"860/";3<"=1=9?6.6"3;
<0:89=<"64<8248<06"D.45"=@@<3\.>=40"1=48<=9"@0<.3/""=

9066"45=1"J$#"6$

UWRW5WRW2%O3<"64<8248<=9"=1=9?6.6E"450">3>014"3;".10<4.=
65=99"70"4=G01"=6`

=' P1"SF"=1/">=631<?"64<8248<06`"KJ"@0<2014"3;
8:<366" 3;" 2398>16E" =1/" &%" @0<2014" 3;" 8:<366" 3;
70=>6f"=1/

7' P1" 64009" 64<8248<06`" 8:<366" 3;" 7345" 70=>6" =1/
2398>16$

UWRW5W5"C50<0"="18>70<"3;">3/06"=<0"43"70"2316./0<0/
.1"<06@3160"6@024<8>">0453/E"!5"=6"/0;.10/".1"UWRW5WP

;3<" 0=25" >3/0" C" 65=99" 70" /040<>.10/" 86.1:" 1=48<=9

@0<.3/""G"3;"362.99=4.31"3;"45=4">3/0$

   
  

     



!"#$%&%'$#()$(#"*%+,'-./%0%',)$-1/%2%*1"+'3%41#),'%"/+%,44,)$' XX

$6789%5R%)86??CBCD6<CA>%AB%$TF9?%AB%'AC8?%BA=

+9<9=VC>C>L%<H9%'F9D<=@V%<A%79%(?9I%<A%,?<CV6<9

+9?CL>%,6=<HM@6Z9%4A=D9

!<!(3#$"%$&$#$M$a'

'8%

/AW%

'AC8%$TF9% #9V6=Z?%

2.3" 2$3" 223"

/3" -"

8012"03"9334"

50/45"

33" :644" 533464" 533;64" 2<:3" 03" =644"

533464" 53>4" 27:3" ?08H" =/8H" 4655"

8H3>">"@6316>8"@355/>5"4>"!9"5/6;6"

2:/>653"

?3" :644" 533464" 533;64A53>4" 9/B8;365"

=/8H"03"=/8H0;8"6/>65"2<:A7:3"

13" C0034<" 533464" 53>4" 27C3" 03" 143<6<"

53>4"27D3="344"H3;/>5"D*3?0;6"2?"

43" 78/66" 80"H334" 143<5"H3;/>5"D" 3?0;6"

2?="=H636"D"/5"583>4334"@6>68338/0>"

8658";34;6"

//3" --"

E64/;9"03"

78/66"50/45"

33" C0034<" 533464" 53>45" 03" @0034<"

533464"53>45"=/8H"533;64" 27C3"=/8H"

4/8846"03">0" 6/>65"H3;/>5"D"?68=66>"

.?"3>4"2?"

?3" 78/66" 80" 964/;9" 58/66" 6/>6A533/>64"

50/45=" 4/26" 5/485" 06" 40=" 109@3655/A

?/4/8<" 2EF3" 03" 143<5" 06" 40=" 109@A

3655/?/4/8<" 2DF3" H3;/>5" D" ?68=66>"

.?"3>4"2?"

///3" ---"

7068"50/45"

G44"5068"50/45"08H63" 8H3>"7C"=/8H"D,.?>""

HH6";33/0;5"@055/?46"50/45"336I"

33" 7/485" 06" />863964/386" 109@3655/A

?/4/8<"2E43"

?3" 7/485"06"H/5H"109@3655/?/4/8<"2E93J"

13" D43<5" 06" />863964/386" 109@3655/A

?/4/8<"2DK3"

43" D43<5"06"H/5H"109@3655/?/4/8<"2D93J"

63" 7/485" 3>4" 143<5" 06" />863964/386" 80"

H/5H" 109@3655/?/4/8<" 2EKAE9" 03"

DKAD93"

43" 7/48" =/8H" 143<" 06" />863964/386"

109@3655/?/4/8<"2EKADK3"

53" 7/48" =/8H" 143<" 06" H/5H" 109@3655/A

?/4/8<"2E9AD93>"""

UWRW5WU"O3<"81/0<:<381/"64<8248<06"=1/"78.9/.1:6"D5360

7=60" .6" 932=40/"=4"/0@456"3;"&J">"3<">3<0E"!5"=4" 450

7=60" 65=99" 70" 4=G01" =6" 5=9;" 450" -=980" 374=.10/

;<3> UWRW5WP$"*5.6"<0/820/"-=980"65=99"70"860/"319?";3<

064.>=4.1:" .10<4.=" 0;;0246" /80" 43" >=6606" =4" 450

23<<06@31/.1:" 90-096" 7093D" 450" :<381/f" 450" .10<4.=

0;;0246" ;3<" 450"=73-0":<381/"@3<4.31"3;" 450"78.9/.1:

65=99"70"064.>=40/"7=60/"31"450"81<0/820/"-=980"3;*!5$

O3<"064.>=4.1:".10<4.="0;;0246"/80"43">=6606"3;"64<8248<06

=1/";381/=4.316"@9=20/"704D001"450":<381/"90-09"=1/

&J">"/0@45E"450"/06.:1"53<.e314=9"=22090<=4.31"6@024<8>

-=980" 65=99" 70" 9.10=<9?" .140<@39=40/" 704D001"!5" =1/

J$% !5""D50<0"!5".6"=6"6@02.;.0/".1"UWRW5WP$

UWRW5W&"*50"/06.:1"60.6>.2"=22090<=4.31"6@024<=9"-=980

!-";3<"-0<4.2=9">34.316"65=99"70"4=G01"=6`

( )

( )

"

$
" $*+

'()"?4./-.5#&"#(@1)51-"?+2 $

A6"%-.2"&7")0"%'

$
'()"/.L4.-")10".5.5#"0"5*&" $*+

2 $
#(@1)51-"?+"A6"%-.2"&7")0"$'

$
'()"?).-#1&"#(@1)51-"

2 $ #
?+"A6"%

/

[

7

8

[

7

8

!

&[

7

8

⎛ ⎞
×⎜ ⎟

⎝ ⎠

⎛ ⎞
⎜ ⎟
⎝ ⎠

⎛ ⎞
×⎜ ⎟

⎝ ⎠

⎛ ⎞
⎜ ⎟
⎝ ⎠

=

⎛ ⎞⎛ ⎞
×⎜ ⎟ ⎜ ⎟

⎝ ⎠ ⎝ ⎠

⎛ ⎞
⎜ ⎟
⎝ ⎠

"

-.2"&7")0"2'

$
'()".5-4&0)."/"&0)4104)1&"

2 $ #
#(@1)51-"?+"A6"%-.2"&7")0"%'"

&[

7

8

⎧
⎪
⎪
⎪
⎪
⎪
⎪
⎪
⎪
⎪
⎪
⎪
⎪
⎪⎪
⎨
⎪
⎪
⎪
⎪
⎪
⎪
⎪
⎪
⎪ ⎛ ⎞⎛ ⎞

×⎪⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠⎪

⎪ ⎛ ⎞
⎪ ⎜ ⎟
⎪ ⎝ ⎠⎩

*50"-=980"3;*&=L1"65=99"70"7=60/"31"1=48<=9"@0<.3/""

23<<06@31/.1:"43"450";.<64"-0<4.2=9">3/0"3;"362.99=4.31E

86.1:"UWRW5WP$

UWRW5WX " C501" /06.:1" =22090<=4.31" 6@024<8>" .6

/0-093@0/"6@02.;.2"43"="@<3_024"6.40E"450"6=>0">=?"70

860/" ;3<" /06.:1" 3;" 64<8248<06" 3;" 450" @<3_024$" P1" 6825

2=606E"0;;0246"3;"450"6.40I6@02.;.2"6@024<8>"65=99"134"70

9066" 45=1" 45360" =<.6.1:" 384" 3;" 450" /06.:1" 6@024<8>

6@02.;.0/".1"45.6"W024.31$

UW5%K@C8IC>L?

*50" ;38<" >=.1" /06.<=790" =44<.78406" 3;" =1" 0=<45H8=G0

<06.64=14"78.9/.1:"=<0`

=' S37864"64<8248<=9"231;.:8<=4.31E

7' T4"90=64"=">.1.>8>"09=64.2"9=40<=9"64.;;1066E

2' T4"90=64"=">.1.>8>"9=40<=9"64<01:45E"=1/

/' T/0H8=40"/824.9.4?$

UW5W2%7$13!(,*(0**8,,$13!(,*<"05-13,(.-"0#

g8.9/.1:6"D.45"6.>@90"<0:89=<":03>04<?"=1/"81.;3<>9?

/.64<.7840/">=66"=1/"64.;;1066".1"@9=1"=1/".1"090-=4.31E

68;;0<">825"9066"/=>=:0E"45=1"78.9/.1:6"D.45".<<0:89=<

231;.:8<=4.316$"T99"0;;3<46"65=99"70">=/0"43"09.>.1=40

.<<0:89=<.4.06"7?">3/.;?.1:"=<25.40248<=9"@9=11.1:"=1/

64<8248<=9"231;.:8<=4.316$"T"78.9/.1:"65=99"70"2316./0<0/

43"70".<<0:89=<";3<"450"@8<@360"3;"45.6"W024.31E"0-01".;

=1?"310"3;"450"231/.4.316":.-01".1"*=7906"##"=1/"#%".6

=@@9.2=790$" U.>.46" 31" .<<0:89=<.4.06" ;3<" W0.6>.2

n3106 PPPE"Pi"=1/"i"=1/"6@02.=9"<0H8.<0>0146"=<0"9=./

384".1"*=7906"##"=1/"#%$

   
  

     



78 NATIONAL BUILDING CODE OF INDIA 2016

Table 44 Definitions of Irregular Buildings —

Plan Irregularities (see Fig. 13)

(Clause 5.4.1)

Sl No. Type of Plan Irregularity

(1) (2)

i) Torsional Irregularity

Usually, a well-proportioned building does not twist about
its vertical axis, when

a) the stiffness distribution of the vertical elements resisting
lateral loads is balanced in plan according to the
distribution of mass in plan (at each storey level); and

b) the floor slabs are stiff in their own plane (this happens
when its plan aspect ratio is less than 3)

A building is said to be torsionally irregular, when,

1) the maximum horizontal displacement of any floor in
the direction of the lateral force at one end of the floor
is more than 1.5 times its minimum horizontal
displacement at the far end of the same floor in that
direction; and

2) the natural period corresponding to the fundamental
torsional mode of oscillation is more than those of the
first two translational modes of oscillation along each
principal plan directions

In torsionally irregular buildings, when the ratio of maximum
horizontal displacement at one end and the minimum
horizontal displacement at the other end is,

i) in the range 1.5 – 2.0, (a) the building configuration
shall be revised to ensure that the natural period of the
fundamental torsional mode of oscillation shall be
smaller than those of the first two translational modes
along each of the principal plan directions, and then
(b) three dimensional dynamic analysis method shall
be adopted; and

ii) more than 2.0, the building configuration shall be
revised

ii) Re-entrant Corners

A building is said to have a re-entrant corner in any plan
direction, when its structural configuration in plan has a
projection of size greater than 15 percent of its overall plan
dimension in that direction

In buildings with re-entrant corners, three-dimensional
dynamic analysis method shall be adopted

iii) Floor Slabs having Excessive Cut-Outs or Openings

Openings in slabs result in flexible diaphragm behaviour, and
hence the lateral shear force is not shared by the frames and/
or vertical members in proportion to their lateral translational
stiffness.  The problem is particularly accentuated when the
opening is close to the edge of the slab.  A building is said to
have discontinuity in their in-plane stiffness, when floor slabs
have cut-outs or openings of area more than 50 percent of the
full area of the floor slab

In buildings with discontinuity in their in-plane stiffness, if
the area of the geometric cut-out is,

a) less than or equal to 50 percent, the floor slab shall be
taken as rigid or flexible depending on the location of
and size of openings; and

b) more than 50 percent, the floor slab shall be taken as
flexible

iv) Out-of-Plane Offsets in Vertical Elements

Out-of-plane offsets in vertical elements resisting lateral loads
cause discontinuities and detours in the load path, which is

known to be detrimental to the earthquake safety of the
building.  A building is said to have out-of-plane offset in
vertical elements, when structural walls or frames are moved
out of plane in any storey along the height of the building

In a building with out-of-plane offsets in vertical elements,

a) specialist literature shall be referred for design of such
a building, if the building is located in Seismic Zone
II; and

b) the following two conditions shall be satisfied, if the
building is located in Seismic Zones III, IV and V:

1) Lateral drift shall be less than 0.2 percent in the
storey having the offset and in the storeys below; and

2) Specialist literature shall be referred for removing
the irregularity arising due to out-of-plane offsets in
vertical elements.

v) Non-Parallel Lateral Force System

Buildings undergo complex earthquake behaviour and hence
damage, when they do not have lateral force resisting systems
oriented along two plan directions that are orthogonal to each
other.  A building is said to have non-parallel system when
the vertically oriented structural systems resisting lateral
forces are not oriented along the two principal orthogonal
axes in plan

Buildings with non-parallel lateral force resisting system
shall be analysed for load combinations mentioned
in 5.3.3.2.2 or 5.3.3.4.1.

Table 45 Definition of Irregular Buildings —

Vertical Irregularities (see Fig. 14)

(Clause 5.4.1)

Sl No. Type of Plan Irregularity

(1) (2)

i) Stiffness Irregularity (Soft Storey)

A soft storey is a storey whose lateral stiffness is less than
that of the storey above.

The structural plan density (SPD) shall be estimated when
unreinforced masonry infills are used.  When SPD of masonry
infills exceeds 20 percent, the effect of URM infills shall be
considered by explicitly modelling the same in structural
analysis (as per 5.4.9 ).  The design forces for RC members
shall be larger of that obtained from analysis of:

a) Bare frame, and

b) Frames with URM infills,

using 3D modelling of the structure.  In buildings designed
considering URM infills, the inter-storey drift shall be limited
to 0.2 percent in the storey with stiffening and also in all
storeys below.

ii) Mass Irregularity

Mass irregularity shall be considered to exist, when the seismic
weight (as per 5.4.7) of any floor is more than 150 percent of
that of the floors below.

In buildings with mass irregularity and located in Seismic
Zones III, IV and V, the earthquake effects shall be estimated
by Dynamic Analysis Method (as per 5.4.7).

iii) Vertical Geometric Irregularity

Vertical geometric irregularity shall be considered to exist,
when the horizontal dimension of the lateral force resisting

Table 44  — (Concluded)
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,2<-31: K-C(2=!: 0: @/-C.3(

C=!C/-(-: ,2<-3: 2!: ,/-;=/-5

,=<-3:721/(3./)01(1+,9

7MF9 MiBB:7@./(:B9T M=5-:=F:,/.C(2C-:F=/:5-32?!:.!5

BiVU C=!3(/EC(2=!: =F: ,2<-

F=E!5.(2=!3T:@./(: B:G!5-/:

/-.4-5:,2<-: F=E!5.(2=!: 721/(3

/)01(1+,9

7MV9 MiBB:7@./(:M9T M=5-:=F:,/.C(2C-:F=/:5-32?!:.!5

BiVU C=!3(/EC(2=!:=F:,2<-: F=E!5.:

(2=!3T:@./(:M:I24;-/:,2<-3:721/(3

/)01(1+,9

7Mi9 MiF0 M=5-:=F:,/.C(2C-:F=/:5-32?!:.!5

C=!3(/EC(2=!: =F: 4.C,2!-

F=E!5.(2=!

7@./(:B9:T:BiVM L=E!5.(2=!3:F=/:/-C2,/=C.(2!?

(D,-:4.C,2!-:7()*+,-./)01(1+,9

7@./(:M9:T:BiVU L=E!5.(2=!3: F=/: 24,.C(: (D,-

4.C,2!-3: 7,.44-/: F=E!5.:

(2=!39:721/(3./)01(1+,9

7@./(:B9:T:BiiM L=E!5.(2=!3: F=/: /=(./D: (D,-

4.C,2!-3: 74-52E4: .!5:,2?,

F/-6E-!CD9:7()*+,-./)01(1+,9

7@./(:09:T:BiFi L=E!5.(2=!3: F=/: /=(./D: (D,-

4.C,2!-3: =F: <=+: F/-6E-!CD

721/(3./)01(1+,9

   
  

     



3#4$( 2(5$4*-$*4#'( +.5%,"( 6( 5.-$%&"( !( 5&%'5( #"+( /&*"+#$%&"5 9D

!$."+R %137)

7@./(:G9:T:BiVF L=E!5.(2=!3: F=/: 24,.C(

4.C,2!-3:=(,-/:(,.!:,.44-/3

7F=/?2!?:.!5: 3(.4,2!?:,/-336

,2?:;/-.@-/31:5/=,:C/E3,-/:.!5

I-((-/9:721/(3./)01(1+,9

BBBUB:T:BiiM ?E25-<2!-3: F=/: >2;/.(2=!

23=<.(2=!: F=/: 4.C,2!-

F=E!5.(2=!3

iGGN:T:BiVU M=5-:=F:,/.C(2C-:F=/:5-32?!:.!5

C=!3(/EC(2=!: =F: 52.,,/.?4

+.<<3

7BU9 BBUi0:T:BiiM ?E25-<2!-3: F=/: 3-<-C(2=!: =F

?/=E!5: 24,/=>-4-!(

(-C,!26E-3: F=/: F=E!5.(2=!: 2!

+-.@:3=2<3

7BB9 BGMV0 <-32?!:.!5:C=!3(/EC(2=!:F=/

7@./(:B9:T:MUUB ?/=E!5: 24,/=>-4-!(: Q

?E25-<2!-3T: @./(: B: K(=!-

C=<E4!3

7BM9 BGMV0 <-32?!:.!5:C=!3(/EC(2=!:F=/

7@./(:M9:T:MUU0 ?/=E!5: 24,/=>-4-!(: Q

?E25-<2!-3T: @./(: M

@/-C=!3=<25.(2=!:E32!?:>-/(2C.<

5/.2!3

7BB9 BBBNM ?-=(-8(2<-3:8:C-(,=53:=F:(-3(T

7@./(:M9:T:BiiB @./(: M: <-(-/42!.(2=!: =F

/-323(.!C-:(=:-8,=3E/-:=F:E<(/.:

>2=<-(:<2?,(:.!5:+.(-/:7j-!=!

./C:(D,-:.,,./.(E39

BBBMB ?<=33./D: =F: (-/43: F=/: ?-=:

7@./(:B9:T:BiiM 3D!(,-(2C3T:@./(:B:I-/43:E3-5

2!:4.(-/2.<3:.!5:,/=,-/(2-3

BBBMG:T:BiiM C-(,=5: =F: (-3(: F=/: (,-

5-(-/42!.(2=!: =F: (-!32<-

,/=,-/(2-3:=F:-8(/E5-5:,=<D4-/

?-=?/253:E32!?:(,-:+25-:3(/2,

BBBMN C-(,=5:=F:(-3(:F=/:(,-:->.<E.:

7@./(:B9 T BiiM (2=!: =F: 2!(-/F.C-: F/2C(2=!

;-(+--!: ?-=3D!(,-(2C3: .!5

3=2<T:@./(: B:C=52F2-5: 52/-C(

3,-./: (-C,!26E-

!$."+R %137)

B0MiB:T:BiiG ?-=(-8(2<-3:Q:C-(,=5:=F:(-3(
B0Mi0:T:BiiG ?-=(-8(2<-3:Q:C-(,=5: F=/

5-(-/42!.(2=!: =F: .,,./-!(
=,-!2!?: 32:-:;D:5/D: 32->2!?

(-C,!26E-
B0BM0:T:BiiG ?-=(-8(2<-3:8:C-(,=53:=F:(-3(

F=/: 5-(-/42!.(2=!: =F:+.(-/
,-/4-.;2<2(D:,-/42((2>2(D

B0FUN:T:Biii ?-=(-8(2<-3:Q:K.4,<2!?:.!5
,/-,./.(2=!:=F:(-3(:3,-C24-!3

B0FB0:T:Biii ?-=(-8(2<-3:Q:<-(-/42!.(2=!:=F
.;/.32=!: /-323(.!C-

B0FBG:T:MUUU J=>-!: IE(-: ?-=(-8(2<-3:Q
K,-C2F2C.(2=!

B0FBN:T:Biii ?-=(-8(2<-3:Q:<-(-/42!.(2=!:=F
4.33:,-/:E!2(:./-.

B0FBi:T:Biii ?-=(-8(2<-3:Q:C-(,=53: F=/
5-(-/42!.(2=!:=F:C/--,

B0iVN:T:MUUB ?E25-<2!-3: F=/:.,,<2C.(2=!:=F
IE(-: ?-=:?/25: F=/: /.2!:+.(-/
-/=32=!: C=!(/=<: 2!: /=.5: .!5
/.2<+.D:-4;.!@4-!(3:.!5:,2<<

3<=,-3
BGUNU:T:MUUB ?-=(-8(2<-3:Q:I-!32<-:(-3(:F=/

I=2!(3/3-.43: ;D:+25-:+25(,
4-(,=5

7B09 MFMU C-(,=53:=F:(-3(3:F=/:3=2<3
7@./(:BB9:T:BiiB <-(-/42!.(2=!: =F: (,-: 3,-./

3(/-!?(,: ,./.4-(-/3: =F: .
3,-C24-!: (-3(-5: 2!
E!C=!3=<25.(-5: E!5/.2!-5
(/2.82.<: C=4,/-332=!:+2(,=E(
(,-:4-.3E/-4-!(:=F:,=/-:+.(-/
,/-33E/-:721/(3./)01(1+,9

7@./(:BM9:T:BiVB <-(-/42!.(2=!: =F: 3,-./
3(/-!?(,: ,./.4-(-/3: =F: 3=2<
F/=4: C=!3=<25.(-5:E!5/.2!-5
(/2.82.<:C=4,/-332=!: (-3(:+2(,
4-.3E/-4-!(: =F: ,=/-:+.(-/
,/-33E/-:721/(3./)01(1+,9

7BG9:iMB0:T:BiFi C-(,=5:=F:5-(-/42!.(2=!:=F
3E;?/.5-:/-.C(2=!:7V:>.<E-9:=F
3=2<3:2!:(,-

   
  

     



   
  

     



!"#$%!"&'()$&*$!+',%*-'%.'$!*$"

/"0#'1'2#0),#)0"&'*-2$+!

!"#$%&'()(*%+,"-(.'/(0.+,&&1()2(*%+,"-

!"#$%"&&'(&&)*+)%*&&,-%*+%#+,

   
  

     



! "#$%&"#'()*%'+%",(-&+.(&/(%"+%#(!012

!"#"$"%"&"$"%"'

!"#$%"#& ' (

) *+",$ ' -

. /$#012"3"45 ' -

( *506"3* ' 7

8 09/$#193* ' :

- ,$#01**163$;*/#$**$* ' )<

= &$*142;+"2*1&$#9/1"2* ' .>

7 &$*142;"!;+"00"2;*/$$3;%1#$;2913;?"12/* ' .-

: &$*142;"!;2913;390129/$&;/106$#;6$90* ' (>

< &$*142;"!;6"3/$&;+"2*/#@+/1"2;?"12/* ' (.

)> &$*142;"!;/106$#;+"22$+/"#;?"12/* ' (8

)) 43@$&;390129/$&;+"2*/#@+/1"2 ' (7

). 390129/$&;A$2$$#;3@06$# ' 8>

)( 43@$&;!124$#;?"12/* ' 8)

)8 */#@+/@#93;@*$;"!;,35%""& ' 8.

)- /#@**$&;#9!/$# ' 8.

)= */#@+/@#93;*92&%1+B$* ' 8-

)7 390$339;#""!124 ' 87

): 2913;92&;*+#$%;B"3&124;,"%$#;"!;/106$# ' -(

)< ,#"/$+/1"2;94912*/;/$#01/$;9//9+C;12;6@13&124* ' -(

31*/;"!;*/92&9#&* ' -=

   
  

     



3#4$(2(5$4*-$*4#'(+.5%,"(6(5.-$%&"(7($%8).4(#"+()#8)&&9(7#($%8).4 7

2DEFGHDI;6JFIKFHL;+GKM;*MNEFGHDI;+GOOFEEMMP;+$&;8=

!"#$%"#&

/QFR;+GKM;S,DTE;=U*JVRMNEFGH;(9W;KMDIR;XFEQ;EQM;RETJNEJTDI;KMRFLH;DRYMNE;GZ;EFOVMT;RETJNEJTMR[;1H;EQFR;*JVRMNEFGHP

EQM;\DTFGJR;RYMNFMR;GZ;1HKFDH;EFOVMTP;NIDRRFZFMK;FHEG;EQTMM;LTGJYR;KMYMHKFHL;GH;EQM;RETJNEJTDI;YTGYMTEFMR;FHZIJMHNFHL

EQM;KMRFLH;OGREP;DTM;FHNIJKMK[

/QFR;*MNEFGH;XDR;ZFTRE;YJVIFRQMK;FH;)<7>;XQFNQ;XDR;RJVRM]JMHEI^;TM\FRMK;FH;)<:(;DHK;.>>-[;1H;EQM;)<:(;\MTRFGH

GZ;EQM;+GKMP;EFOVMT;XDR;NG\MTMK;JHKMT;*MNEFGH;(;GZ;,DTE;=;JHKMT;EQM;EFEIM;_%GGK`P;XQFNQ;KFK;HGE;NG\MT;VDOVGG[;1H

EQM; IDRE;\MTRFGH;GZ;.>>-P; EQM; RNGYM;GZ;*MNEFGH;(;XDR;MHIDTLMK;DR;*MNEFGH;(;/FOVMT;DHK;6DOVGGP;XQFNQ;XDR

RJVKF\FKMK;FHEG;*JVRMNEFGH;(9;_/FOVMT`;DHK;*JVRMNEFGH;(6;_6DOVGG`[;/QFR;*JVRMNEFGH;YMTEDFHR;EG;(9;/FOVMT[

1H;EQM;ZFTRE;TM\FRFGH;GZ;)<:(P;YTG\FRFGHR;GZ;EQFR;*JVRMNEFGH;XMTM;JYKDEMK;DHK;KMRFLH;GZ;HDFIMK;IDOFHDEMK;EFOVMT

VMDORP;XMTM;FHNIJKMK;DHK;FHZGTODEFGH;GH;VGIEMK;NGHRETJNEFGH;aGFHER;XDR;DKKMK[;1H;EQM;RMNGHK;TM\FRFGH;GZ;.>>-P;D

HJOVMT;GZ;EMTOFHGIGLFMR;TMIDEMK;EG;EFOVMT;ZGT;RETJNEJTDI;YJTYGRM;XMTM;DKKMKP;RETMHLEQ;KDED;GZ;DKKFEFGHDI;RYMNFMR

GZ; EFOVMT; XMTM; FHNIJKMKP; TM]JFTMOMHER; ZGT; RETJNEJTDI; EFOVMT; DHK; YTMZMTTMK; NJE; RFbMR; EQMTMGZ; XMTM; OGKFZFMKP

TM]JFTMOMHER; ZGT; LIJMK; IDOFHDEMK; NGHRETJNEFGH; DHK; ZFHLMT; aGFHER; DHK; DIRG; ZGT; IDOFHDEMK; \MHMMT; IJOVMT; XMTM

FHETGKJNMK[;6TFMZ;KMEDFIR;XMTM;FHNIJKMK;ZGT;RETJNEJTDI;RDHKXFNQMRP;LIJMK;IDOFHDEMK;VMDORP;IDOMIID;TGGZFHLP;HDFI

DHK;RNTMX;QGIKFHL;YGXMT;GZ;EFOVMTP;RETJNEJTDI;JRM;GZ;YI^XGGK;DHK;ETJRRMK;TDZEMT[;!JTEQMTP;LJFKMIFHMR;ZGT;YTGEMNEFGH

DLDFHRE;EMTOFEM;DEEDNc;FH;VJFIKFHLR;XMTM;DIRG;FHNGTYGTDEMK;FH;EQM;IDRE;TM\FRFGH;GZ;EQFR;*JVRMNEFGH[;9IRGP;cMMYFHL;FHEG

NGHRFKMTDEFGH; EQM;KXFHKIFHL; ZGTMRE; TMRGJTNMRP;VTFMZ;KMEDFIR;GH;JRM;GZ;YIDHEDEFGH; EFOVMTR; FHNIJKFHL;NMTEDFH; ZDRE

LTGXFHL;RYMNFMR;DHK;RJFEDVIM;LJFKMIFHMR;FH;EMTOR;GZ;EQMFT;RMDRGHFHLP;RDXFHLP;ETMDEOMHEP;MEN;DHK;DIRG;JRM;GZ;ZFHLMT

aGFHEFHL;DHK;LIJMK;IDOFHDEMK;EFOVMT;XDR;FHETGKJNMK;FH;EQM;IDRE;TM\FRFGH;RG;DR;EG;MZZMNE;aJKFNFGJR;JRM;GZ;EFOVMT[

9R;D;TMRJIE;GZ;MdYMTFMHNM;LDFHMK;FH;FOYIMOMHEDEFGH;GZ;.>>-;\MTRFGH;GZ;EQFR;+GKM;DHK;ZMMKVDNc;TMNMF\MK;DR;XMII;DR

ZGTOJIDEFGH;GZ;HMX;REDHKDTKR;FH;EQM;ZFMIK;DHK;TM\FRFGHU;JYKDEFGH;GZ;RGOM;GZ;EQM;MdFREFHL;REDHKDTKRP;D;HMMK;EG;TM\FRM

EQFR;*JVRMNEFGH;XDR;ZMIE[;/QFR;TM\FRFGH;QDRP;EQMTMZGTMP;VMMH;VTGJLQE;GJE;EG;EDcM;NDTM;GZ;EQMRM;DRYMNER[

/QM;RFLHFZFNDHE;NQDHLMR;FHNGTYGTDEMK;FH;EQFR;TM\FRFGH;FHNIJKM;EQM;ZGIIGXFHLe

DW &MZFHFEFGHR;GZ;\DTFGJR; EMTOR;QD\M;VMMH;OGKFZFMK;DR;YMT; EQM;YTM\DFIFHL;MHLFHMMTFHL;YTDNEFNM;DHK;HMX

EMTOFHGIGLFMR;TMIDEFHL;EG;EFOVMT;ZGT;RETJNEJTDI;JRM;QD\M;VMMH;DKKMK[

VW /QM;YMTOFRRFVIM;IDEMTDI;RETMHLEQ;SFH;KGJVIM;RQMDTW;GZ;OFIK;REMMI;NGOOGH;XFTM;ZGT;KFZZMTMHE;HMX;RYMNFMR;GZ

EFOVMT;QD\M;VMMH;DKKMK;DHK;DIRG;RETMHLEQ;\DIJMR;ZGT;RGOM;GZ;EQM;MdFREFHL;RYMNFMR;QD\M;VMMH;OGKFZFMK

VDRMK;GH;IDEMRE;TMRMDTNQ[

NW 4JFKDHNM;GH;FHNTMDRM;FH;YMTOFRRFVIM;IDEMTDI;RETMHLEQ;ZGT;OFIK;REMMI;HDFIR;NIMHNQMK;DNTGRR;EQM;LTDFHR;G\MT

HDFIR;XFEQ;YGFHER;NJE;ZIJRQP;QDR;VMMH;FHNIJKMK[

KW &MRFLH;YTG\FRFGHR;ZGT;EFOVMT;NGHHMNEGT;aGFHER;QD\M;VMMH;ZJTEQMT;JYKDEMK[

MW &DED;GH;VIGNc;RQMDT;EMRE;TMRJIER;GZ;LIJMK;EFOVMT;aGFHER;VDRMK;GH;EQM;FHKFLMHGJR;XGTcP;QDR;VMMH;FHNIJKMK[

ZW &DED;GH;RETMHLEQ;YTGYMTEFMR;GZ;LIJMK;ZFHLMT;aGFHER;VDRMK;GH;EQM;FHKFLMHGJR;XGTcP;QDR;VMMH;FHNIJKMK;ZGT

FHZGTODEFGH;DHK;LJFKDHNM;FH;KMRFLH[

LW 9;HMX;ZFLJTM;QDR;VMMH;DKKMK;ZGT;YGRRFVIM;GTFMHEDEFGH;GZ;YIDHcR;FH;LIJM;IDOFHDEMK;VMDOR;S4IJIDOW[;9IRGP

KMRFLH;GJEIFHM;ZGT;QGTFbGHEDII^;IDOFHDEMK;VMDOR;QDR;VMMH;DKKMK[

QW &MRFLH;YTG\FRFGHR;ZGT;ETJRRMK;TDZEMTR;QD\M;VMMH;ZJTEQMT;JYKDEMK;DHK;DIRG;RGOM;KMRFLH;KDED;GH;EQM;IDEMTDI

IGDK;VMDTFHL;RETMHLEQ;GZ;NGOOGH;XFTM;HDFIR;FH;YI^XGGKfEGfXGGK;aGFHER;QD\M;VMMH;FHNIJKMK;ZGT;LJFKDHNM

FH;KMRFLH[

aW &MRFLH;YTG\FRFGHR;ZGT;IDOMIID;TGGZFHL;QD\M;VMMH;JYKDEMK;DHK;KMEDFIMK[

cW +GOYGRFEM;HDFI;DHK;RNTMX;QGIKFHL;YGXMT;GZ;RGOM;1HKFDH;EFOVMTR;QDR;VMMH;YTG\FKMK;ZGT;LJFKDHNM;FH

KMRFLH[

OW #MZMTMHNM;EG;DII;EQM;NGHNMTHMK;1HKFDH;*EDHKDTKR;QD\M;VMMH;JYKDEMK[

   
  

     



: "#$%&"#'()*%'+%",(-&+.(&/(%"+%#(!012

/QM;FHZGTODEFGH;NGHEDFHMK;FH;EQFR;*JVRMNEFGH;FR;IDTLMI^;VDRMK;GH;EQM;ZGIIGXFHL;1HKFDH;*EDHKDTKRe

1*;(<<;e;)<=( +IDRRFZFNDEFGH;GZ;NGOOMTNFDI;EFOVMTR;DHK;EQMFT;bGHDI;KFRETFVJEFGH;S!"#$%"&W

1*;::(;e;.>)= +GKM;GZ;YTDNEFNM;ZGT;KMRFLH;GZ;RETJNEJTDI;EFOVMT;FH;VJFIKFHL;S'$'()*!"#$%$+,W

1*;))->;e;.>>> /TDKM;HDOMR;DHK;DVVTM\FDEMK;R^OVGIR;ZGT;EFOVMT;RYMNFMR;S()$!&*!"#$%$+,W

1*;.(==;e;)<:( +GKM;GZ;YTDNEFNM;ZGT;HDFIfaGFHEMK;EFOVMT;NGHRETJNEFGH;S'$!%(*!"#$%$+,W

1*;8:<);e;)<:: *YMNFZFNDEFGH;ZGT;YTMZMTTMK;NJE;RFbMR;GZ;RETJNEJTDI;EFOVMT;S'$!%(*!"#$%$+,W

1*;8<:(;e;)<=: +GKM;GZ;YTDNEFNM;ZGT;KMRFLH;DHK;NGHRETJNEFGH;GZ;HDFIMK;IDOFHDEMK;EFOVMT;VMDOR

1*;))><=;e;)<:8 +GKM;GZ;YTDNEFNM;ZGT;KMRFLH;DHK;NGHRETJNEFGH;GZ;VGIEfaGFHEMK;EFOVMT;NGHRETJNEFGH

1*;)8=)=;e;)<<< *YMNFZFNDEFGH;ZGT;IDOFHDEMK;\MHMMT;IJOVMT

9II;REDHKDTKRP;XQMEQMT;LF\MH;QMTMFH;DVG\M;GT;NTGRRfTMZMTTMK;EG;FH;EQM;ODFH;EMdE;GZ;EQFR;*JVRMNEFGHP;DTM;RJVaMNE;EG

TM\FRFGH[;/QM;YDTEFMR;EG;DLTMMOMHE;VDRMK;GH;EQFR;*JVRMNEFGH;DTM;MHNGJTDLMK;EG;FH\MREFLDEM;EQM;YGRRFVFIFE^;GZ;DYYI^FHL

EQM;OGRE;TMNMHE;MKFEFGHR;GZ;EQM;REDHKDTKR[

!GT;EQM;YJTYGRM;GZ;KMNFKFHL;XQMEQMT;D;YDTEFNJIDT;TM]JFTMOMHE;GZ;EQFR;*JVRMNEFGH;FR;NGOYIFMK;XFEQP;EQM;ZFHDI;\DIJMP

GVRMT\MK;GT;NDINJIDEMKP;MdYTMRRFHL;EQM;TMRJIE;GZ;D;EMRE;GT;DHDI^RFRP;RQDII;VM;TGJHKMK;GZZ;FH;DNNGTKDHNM;XFEQ;1* . e )<=>

_#JIMR;ZGT;TGJHKFHL;GZZ;HJOMTFNDI;\DIJMR;S!"#$%"&W`[;/QM;HJOVMT;GZ;RFLHFZFNDHE;YIDNMR;TMEDFHMK;FH;EQM;TGJHKMK;GZZ

\DIJM;RQGJIK;VM;EQM;RDOM;DR;EQDE;GZ;EQM;RYMNFZFMK;\DIJM;FH;EQFR;*JVRMNEFGH[

   
  

     



3#4$(2(5$4*-$*4#'(+.5%,"(6(5.-$%&"(7($%8).4(#"+()#8)&&9(7#($%8).4 ;

"#$%&"#'()*%'+%",(-&+.(&/(%"+%#

3#4$(2(5$4*-$*4#'(+.5%,"

'()*+,-"."%+/0(1"2-3"42/0,,5".6"%+/0(1

1( 5-&3.

1<1 ( /QFR; +GKM; S,DTE; =U*JVRMNEFGH; (9W; NG\MTR; EQM

LMHMTDI;YTFHNFYIMR;FH\GI\MK;FH;EQM;KMRFLH;GZ;RETJNEJTDI

EFOVMT; FH;VJFIKFHLRP; FHNIJKFHL;MIMOMHER;GZ;RETJNEJTMR

NGHHMNEMK;EGLMEQMT;V^;ZDREMHMTRUZDREMHFHL;EMNQHF]JMR[

1<!( /QFR;RQDII;HGE;VM;FHEMTYTMEMK;EG;YTM\MHE;EQM;JRM;GZ

ODEMTFDI; GT; OMEQGKR; GZ; KMRFLH; GT; NGHRETJNEFGH; HGE

RYMNFZFNDII^; OMHEFGHMK; QMTMFHg; DHK; EQM; OMEQGKR; GZ

KMRFLH; OD^; VM; VDRMK; GH; DHDI^EFNDI; DHK; MHLFHMMTFHL

YTFHNFYIMRP;GT;TMIFDVIM;EMRE;KDEDP;GT;VGEQP;EQDE;KMOGHRETDEM

EQM;RDZME^;DHK;RMT\FNMDVFIFE^;GZ;EQM;TMRJIEFHL;RETJNEJTM[

/QM;NIDRRFZFNDEFGH;GZ;EFOVMT;FHEG;RETMHLEQ;LTGJYR;RQGJIK

HGE;VM;FHEMTYTMEMK;DR;YTM\MHEFHL;EQM;JRM;GZ;KMRFLH;KDED

KMRFTMK;ZGT;D;YDTEFNJIDT;EFOVMT;GT;LTDKM;GZ;EFOVMT;GH

EQM;VDRFR;GZ;TMIFDVIM;EMRER[

!($.48%"&'&,=

!GT; EQM; YJTYGRM; GZ; EQFR; *JVRMNEFGHP; EQM; ZGIIGXFHL

KMZFHFEFGHR;RQDII;DYYI P̂;DHK;ZGT;GEQMT;EMTOR;EQGRM;LF\MH

FH;EQM;DNNMYEMK;REDHKDTK;h=f(9S)Wi;RQDII;DYYI [̂

!<1( 5>?@A>@?BC(3@?DEFG(+GHIJI>IEJF

!<1<1;-"./0*-1$2(345*6./$,.("&*j;9;VMDO;ODKM;V^

aGFHFHL; ID^MTR; GZ; EFOVMT; EGLMEQMT; XFEQ; OMNQDHFNDI

ZDREMHFHLRP;RG;EQDE;EQM;LTDFH;GZ;DII;ID^MTR;FR;MRRMHEFDII^

YDTDIIMI[

!<1<!* -"./0* 721"&36./$,.("&* 8* 9; VMDO; ODKM; V^

VGHKFHL;ID^MTR;GZ;\MHMMTR;GT;EFOVMT;XFEQ;DH;DKQMRF\MP

RG;EQDE;LTDFH;GZ;DII;IDOFHDEFGHR;FR;MRRMHEFDII^;YDTDIIMI[

!<1<7(-!"%%1//"!*8*9;VMDOP;DNTGRR;VTGDK;GYMHFHLP

RJREDFHFHL;RJYMT;RETJNEJTM[

!<1<:(9$.5)!.:/0*;(!1<(1!.2*8*9;RETJNEJTDI;MIMOMHE

GZ;IDTLM;MdEMHE;YIDNMK;FH;D;VJFIKFHL;DR;D;XDIIP;GT;TGGZP

DHK;ODKM;JRM;GZ;EG;TMRFRE;QGTFbGHEDI;ZGTNMR;RJNQ;DR;XFHK

GT;MDTEQ]JDcMRfDNEFHL;YDTDIIMI;EG;FER;GXH;YIDHM[

!<1<;! 91!.($+,* +'* 6+.&* 8* ,MTFGK; KJTFHL; XQFNQ; D

OMOVMT; GT; D; NGOYIMEM; RETJNEJTM; FR; RETMRRMK; DR; D

NGHRM]JMHNM;GZ;EQM;IGDKR;DYYIFMK[

2"/$;j;/FOVMT;FR;RETGHLMT;JHKMT;IGDKR;GZ;VTFMZ;KJTDEFGH;EQDH

JHKMT;YMTODHMHEI^;DYYIFMK;IGDKR[

!<1<2* =&:"* 9$%(.,<"* 8* /QM; KFREDHNM; OMDRJTMK

YMTYMHKFNJIDT;EG;LTDFH;ZTGO;EQM;NMHETM;GZ;EQM;NGHHMNEGT

EG;EQM;MKLM;GZ;EQM;OMOVMT[

!<1<K* =,&*9$%(.,<"*8*/QM;KFREDHNM;OMDRJTMK;YDTDIIMI

EG;LTDFH;GZ;EQM;OMOVMT;ZTGO;EQM;NMHETM;GZ;EQM;NGHHMNEGT

EG;EQM;NIGRMRE;MHK;GZ;EFOVMT[

!<1<L; >$,:"!*?+$,(;j;$HK;aGFHE;ZGTOMK;V^;ODNQFHFHL

D;HJOVMT;GZ;RFOFIDTP; EDYMTMKP;R^OOMETFNDI; ZFHLMTR; FH

EQM; MHKR; GZ; EFOVMT; OMOVMTP; XQFNQ; DTM; EQMH; VGHKMK

EGLMEQMT[

!<1<M( >$,:"!* ?+$,("&* @$/A"!* j; /FOVMT; NGHEDFHFHL

DKQMRF\MI^;VGHKMK;ZFHLMT;aGFHER;RYDNMK;DE;ODHJZDNEJTMTR

RYMNFZFMK;OFHFOJO;RYDNFHL[

!<1<10; >1,&./",(.2*+!*42($/.("*;(!"%%;j;/QM;RETMRR

XQFNQ;FR;KMEMTOFHMK;GH;RODII;NIMDT;RYMNFOMH;GZ;EFOVMTP

FH;DNNGTKDHNM;XFEQ;DNNMYEMK;REDHKDTKR;h=f(9S.Wig;DHK

KGMR; HGE; EDcM; FHEG; DNNGJHE; EQM; MZZMNE; GZ; HDEJTDII^

GNNJTTFHL;NQDTDNEMTFREFNR;DHK;GEQMT;ZDNEGTR[

!<1<11( 721"* 8* 9; RJVREDHNM; NDYDVIM; GZ; QGIKFHL

ODEMTFDIR;EGLMEQMT;V^;RJTZDNM;DEEDNQOMHE[

!<1<1!( 721"&*6./$,.("&*B7212./C*8*9;XGGK;RETJNEJTDI

MIMOMHE;NGOYTFRFHL;GZ;RDXH;XGGK;IDOFHDEFGH;VGHKMK

EGLMEQMT;XFEQ;DKQMRF\MR;DHK;FH;XQFNQ;EQM;LTDFHR;GZ;DII

IDOFHDEFGHR;DTM;YDTDIIMI;IGHLFEJKFHDII [̂

!<1<1!<1( 721"&* 2./$,.("&0* )+!$D+,(.22E* 8* 4IJMK

IDOFHDEMK;EFOVMT;XQMTM;LIJFHL;YIDHMR;DTM;YMTYMHKFNJIDT

EG;EQM;IDTLMRE;KFOMHRFGH;GZ;EQM;ETDHR\MTRM;RMNEFGHP;EQDE

FRP;FH;NTGRRfXFRM;KFTMNEFGH[

!<1<1!<!( 721"&* 2./$,.("&0* #"!($<.22E* 8* 4IJMK

IDOFHDEMK;EFOVMT;XQMTM;LIJFHL;YIDHMR;DTM;YMTYMHKFNJIDT

EG;EQM;RODIIMRE;KFOMHRFGH;GZ;EQM;ETDHR\MTRM;RMNEFGH[

!<1<17; F,%$&"* 6+<.($+,; j; ,GRFEFGH; FH; VJFIKFHLR; FH

XQFNQ; EFOVMT; TMODFHR;NGHEFHJGJRI^;KT^;GT;YTGEMNEMK

ZTGO;XMDEQMT[

!<1<1: (F%+5("!.*8;9H;GTKMT;GZ;RGNFDI;FHRMNER;NGHRFREFHL

GZ;EQM;EMTOFEMR[

!<1<1;! 6./"22.*G++'*j;9;TGGZ;GT;ZTDOMP;ODKM;JY;GZ

TMIDEF\MI^; RQGTE;OMOVMTRP;NDIIMK; IDOMIIDRP; ZGTOFHL;D

HMEXGTc; GZ; ZTDOFHL; EFOVMTR[; /QFR; HMEXGTc; ZGTOR; D

VDTTMIfIFcM;RETJNEJTM;GZ;OJEJDII^;VTDNMK;DHK;REFZZMHMK

JHFERP;DTNQFHL;G\MT;EQM;VJFIKFHL;VMEXMMH;RJYYGTERP;DHK

EGLMEQMT; XFEQ; EQM; RQMDEQFHL; ZGTOR; D; KFDYQTDLO; ZGT

TMRFREDHNM;GZ;\MTEFNDI;DHK;IDEMTDI;IGDKR[

!<1<12( 6./$,.($+,%! 8* /QFH; MIMOMHER; GZ; XGGK; GZ

DYYTMNFDVIM; XFKEQ; DHK; IMHLEQ; XQFNQP; XQMH

RJYMTFOYGRMK;GH;MDNQ;GEQMT;DHK;ZDREMHMK;EGLMEQMT;XFEQ

EQMFT;LTDFHR;MRRMHEFDII^;YDTDIIMI;ODcM;JY;NTGRR;RMNEFGH

GZ;NGHRFKMTDVIM;KMYEQ;GT;XFKEQ[

!<1<1K ( 6./$,.("&* H",""!* 61/A"!* 8* 9; RETJNEJTDI

NGOYGRFEM;ODKM;V^;IDOFHDEFHL;\MHMMTRP;)[-;EG;8[.;OO

EQFNcP; XFEQ; RJFEDVIM; DKQMRF\M; DHK; XFEQ; EQM; LTDFH; GZ

   
  

     



2 "#$%&"#'()*%'+%",(-&+.(&/(%"+%#(!012

\MHMMTR; FH; RJNNMRRF\M; ID^MTR; DIFLHMK; DIGHL; EQM

IGHLFEJKFHDI;SIMHLEQW;KFOMHRFGH;GZ;EQM;NGOYGRFEM[

!<1<1L (6.("I++&*j;/QM;YGTEFGH;GZ;EQM;XGGK;EQDE;FR

ZGTOMK;FH;EQM;IDEMT;YDTE;GZ;LTGXEQ;RMDRGH;DHK;NGHRFRER

GZ;EQFNcMT;XDIIMK;NMIIR[

!<1<1M* 6+.&"&* =&:"* 9$%(.,<"* j; /QM; KFREDHNM

OMDRJTMK;ZTGO;EQM;NMHETM;EG;EQM;MKLM;EGXDTKR;XQFNQ

EQM;IGDK;FHKJNMK;V^;EQM;NGHHMNEGT;DNERP;DHK;EQM;JHIGDKMK

MKLM;KFREDHNM;FR;EQM;GHM;GYYGRFEM;EG;EQM;IGDKMK;MKLM[

!<1<!0( 6+<.($+,;j;9;EMTO;LMHMTDII^;TMZMTTMK;EG;DR;MdDNE

YIDNM;XQMTM;D;EFOVMT;FR;JRMK;FH;VJFIKFHL[

!<1<!1( J"<).,$<.22E*6./$,.("&*j*9;XGGK;RETJNEJTDI

MIMOMHE;NGOYTFRFHL;GZ;IDOFHDEFGHR;XQFNQ;DTM;HGE;LIJMK

VJE;XQFNQ;DTM;QMIK;EGLMEQMT;XFEQ;OMNQDHFNDI;ZDREMHFHLR

RJNQ;DR;HDFIR;GT;VGIER;DHK;FH;XQFNQ;DII;IDOFHDEFGHR;QD\M

EQM;LTDFHR;DYYTGdFODEMI^;YDTDIIMI;IGHLFEJKFHDII [̂

!<1<!!( K1(%$&"*6+<.($+,;j;,GRFEFGH; FH;VJFIKFHLR; FH

XQFNQ;EFOVMTR;DTM;GNNDRFGHDII^;RJVaMNEMK;EG;XMEEFHL;DHK

KT^FHL;DR;FH;EQM;NDRM;GZ;GYMH;RQMKR;DHK;GJEKGGT;MdYGRMK

RETJNEJTMR[

!<1<!7( L"!/$%%$A2"* ;(!"%%; j; *ETMRR; GVEDFHMK; V^

DYYI^FHL;ZDNEGT;GZ;RDZME^;EG;EQM;JIEFODEM;RETMRR[

!<1<!:! ;.,&I$<)0*;(!1<(1!.2*8*9;ID^MTMK;NGHRETJNEFGH

NGOYTFRFHL;D;NGOVFHDEFGH;GT;TMIDEF\MI^;QFLQfRETMHLEQ

ZDNFHL; ODEMTFDI; FHEFODEMI^; VGHKMK; EG; DHK; DNEFHL

FHEMLTDII^;XFEQ;D;IGX;KMHRFE^;NGTM;ODEMTFDI[

!<1<!;( ;5.<"&* M+21/,; j; /XG; NGIJOH; RMNEFGHR

DKM]JDEMI^;NGHHMNEMK;EGLMEQMT;V^;LIJMP;VGIERP;RNTMXR

GT;GEQMTXFRM[

!<1<!2! ;(!"%%"&*;N$,*8*9;ZGTO;GZ;NGHRETJNEFGH;FH;XQFNQ

EQM;GJEMT;RcFHP;FH;DKKFEFGH;EG;FER;HGTODI;ZJHNEFGHFHL;GZ

YTG\FKFHL;D;RJTZDNM;NG\MTFHLP;DNER;FHEMLTDII^;XFEQ;EQM

ZTDOFHL;OMOVMTR;NGHETFVJEFHL; EG; EQM;RETMHLEQ;GZ; EQM

JHFE;DR;D;XQGIM[

!<1<!K; ;(!1<(1!"0* L"!/.,",(; j; *ETJNEJTDI; JHFER; FH

EFOVMT;XQFNQ;DTM;NGHRETJNEMK;ZGT;D;IGHL;KJTDEFGH;DHK

XQMTMFH;DKM]JDEM;YTGEMNEFGH;DHK;KMRFLH;OMDRJTMR;QD\M

FHFEFDII^; VMMH; FHNGTYGTDEMK; EG; TMHKMT; EQM; RETJNEJTM

RMT\FNMDVIM;ZGT;EQM;TM]JFTMK;IFZM[

!<1<!L; ;(!1<(1!"0*@"/5+!.!E;j;*ETJNEJTMR;XQFNQ;DTM

MTMNEMK;ZGT;D;RQGTE;YMTFGKP;RJNQ;DR;QJEOMHER;DE;YTGaMNE

RFEMRP; ZGT; TMQDVFIFEDEFGHP; EMOYGTDT^; KMZMHNM

NGHRETJNEFGHRP;MdQFVFEFGH;RETJNEJTMRP;MEN[

!<1<!M! ;(!1<(1!.2*=2"/",(*8*/QM;NGOYGHMHE;EFOVMT

OMOVMTR;DHK;aGFHER;XQFNQ;ODcM;JY;D;TMRJIEFHL;RETJNEJTDI

DRRMOVI [̂

!<1<70! ;(!1<(1!.2* 7!.&"%* 8* 4TDKMR; KMZFHFHL; EQM

ODdFOJO; RFbM; GZ; RETMHLEQ; TMKJNFHL; HDEJTDI

NQDTDNEMTFREFNR; ScHGERP; RIGYFHL; LTDFHP; MENW; KMMOMK

YMTOFRRFVIM; FH; DH^; YFMNM; GZ; RETJNEJTDI; EFOVMT; XFEQFH

KMRFLHDEMK;RETJNEJTDI;LTDKM;NIDRRFZFNDEFGH[

!<1<71! ;(!1<(1!.2*@$/A"!*8*/FOVMT;FH;XQFNQ;RETMHLEQ

FR; TMIDEMK; EG; EQM; DHEFNFYDEMK; FHfRMT\FNM; JRM; DR; D

NGHETGIIFHL; ZDNEGT; FH; LTDKFHL; DHK; RMIMNEFGH; DHKUGT

REFZZHMRR[

!<1<7!! ;(1&* 8* "HM; GZ; D; RMTFMR; GZ; RIMHKMT; XGGK

RETJNEJTDI; OMOVMTR; YIDNMK; \MTEFNDII^; DR; RJYYGTEFHL

OMOVMTR;FH;D;XDII;YDTEFEFGHP;GT;RFOFIDT;RETJNEJTDI;JHFE[

!<1<77! @"!/$("*8*9H;FHRMNE;GZ;EQM;GTKMT;F%+5("!.;XQFNQ

OD^;VJTTGX;FH;EQM;XGGK;GT;XGGK;YTGKJNER;GZ;D;VJFIKFHL

ZGT;ZGGK;GT;RQMIEMT[

!<1<7:( O"(*6+<.($+,*j;,GRFEFGH;FH;VJFIKFHLR;FH;XQFNQ

EFOVMTR;DTM;DIOGRE;NGHEFHJGJRI^;KDOY;GT;XME;FH;NGHEDNE

XFEQ; EQM; MDTEQ; GT; XDEMTP; RJNQ; DR; YFIMR; DHK; EFOVMT

ZGJHKDEFGHR[

!<!( +GHIJI>IEJF(EH(+GHGA>F(IJ($INOG?

!<!<1 ;M)"<N*j;9;RMYDTDEFGH;GZ;ZFVTMR;MdEMHKFHL;DIGHL

EQM;LTDFH;XQFNQ;FR;NGHZFHMK;EG;GHM;ZDNM;GZ;D;YFMNM;GZ

XGGK[

!<!<!; M+/5!"%%$+,*O++&;j;9VHGTODI;XGGK;XQFNQ;FR

ZGTOMK; GH; EQM; IGXMT; RFKMR; GZ; VTDHNQMR; DHK; FHNIFHMK

REMOR;GZ;NGHFZMTGJR;ETMMR[;1E;FR;KDTcMT;DHK;QDTKMT;EQDH

HGTODI; XGGK; VJE; TMIDEF\MI^; IGX; FH; RETMHLEQ; ZGT; FER

XMFLQE[;1E;NDH;VM;JRJDII^;FKMHEFZFMK;V^;XFKM;MNNMHETFN

LTGXEQ;TFHLR;XFEQ;DVHGTODII^;QFLQ;YTGYGTEFGH;GZ;LTGXEQ

IDEMXGGK[

!<!<7; 9".&*P,+(;j;9;cHGE;FH;XQFNQ;EQM;ID^MTR;GZ;DHHJDI

LTGXEQ;DTM;HGE;NGOYIMEMI^;FHEMTLTGXH;XFEQ;EQGRM;GZ;EQM

DKaDNMHE;XGGK[;1E;FR;RJTTGJHKMK;V^;YFENQ;GT;VDTc[;/QM

MHNDRMOMHE;OD^;VM;YDTEFDI;GT;NGOYIMEM[

!<!<:; 9"<.E*+!*G+(;j;&FRFHEMLTDEFGH;GZ;XGGK;EFRRJM

NDJRMK; V^; ZJHLF; SXGGK; KMRETG^FHLW; GT; GEQMT; OFNTGf

GTLDHFROR[

!<!<;; 9"<.E"&* P,+(; j; 9; cHGE; RGZEMT; EQDH; EQM

RJTTGJHKFHL;XGGK;DHK;NGHEDFHFHL;KMND [̂

!<!<2; 9$./"("!* +'* P,+(; j; /QM; ODdFOJO; KFREDHNM

VMEXMMH;EQM;EXG;YGFHER;ZDTEQMRE;DYDTE;GH;EQM;YMTFYQMT^

GZ;D;TGJHK;cHGEP;GH;EQM;ZDNM;GH;XQFNQ;FE;VMNGOMR;\FRFVIM[

1H;EQM;NDRM;GZ;D;RYFcM;GT;D;RYID^;cHGEP;EQM;ODdFOJO

XFKEQ;GZ;EQM;cHGE;\FRFVIM;GH;EQM;ZDNM;GH;XQFNQ;FE;DYYMDTR

RQDII;VM;EDcMH;DR;FER;KFDOMEMT[

!<!<K; 9$%<+2+1!.($+,;j;9;NQDHLM; ZTGO; EQM;HGTODI

NGIGJT;GZ;EQM;XGGK;XQFNQ;KGMR;HGE;FOYDFT;EQM;RETMHLEQ

GZ;EQM;XGGK[

!<!<L* P,+(;j;9;VTDHNQ;VDRM;GT;IFOV;MOVMKKMK;FH;EQM

ETMM;GT;EFOVMT;V^;HDEJTDI;LTGXEQ[

!<!<M;P,+(*Q+2";j;9;QGIM;IMZE;DR;D;TMRJIE;GZ;EQM;TMOG\DI

GZ;D;cHGE[

   
  

     



3#4$(2(5$4*-$*4#'(+.5%,"(6(5.-$%&"(7($%8).4(#"+()#8)&&9(7#($%8).4 K

!<!<10; 6$#"*P,+(;j;9;cHGE;ZTMM;ZTGO;KMND^;DHK;GEQMT

KMZMNERP;FH;XQFNQ;EQM;ZFVTMR;DTM;ZFTOI^;FHEMTLTGXH;XFEQ

EQGRM;GZ;EQM;RJTTGJHKFHL;XGGK[;*^H[;_1HEMTLTGXH;CHGE`g

NZ[;_&MDK;CHGE`[

!<!<11; 6++%"*7!.$,;B6++%","&*7!.$,C;j;9;KMZMNE;GH

D;ZIDE;RDXH;RJTZDNM;NDJRMK;V^;EQM;RMYDTDEFGH;GT;TDFRFHL

GZ; XGGK; ZFVTMR; DIGHL; EQM; LTGXEQ; TFHLRg; NZ[; _#DFRMK

4TDFH`[

!<!<1! ;6++%"*P,+(;j;9;cHGE;EQDE;FR;HGE;QMIK;ZFTOI^;FH

YIDNM;V^;LTGXEQ;GT;YGRFEFGHP;DHK;EQDE;NDHHGE;VM;TMIFMK

JYGH;EG;TMODFH;FH;YIDNMg;NZ[;_/FLQE;CHGE`[

!<!<17; J+12&;j;9;RGZE;\MLMEDEF\M;LTGXEQ;EQDE;ZGTOR

GH;XGGK;FH;KDOYP;REDLHDHE;DEOGRYQMTM[;1E;FR;EQM;IMDRE

QDTOZJI;E^YM;GZ;ZJHLJRP;JRJDII^;NGHZFHMK;EG;EQM;RJTZDNM

GZ;EQM;XGGK[

!<!<1:; L$(<)*L+<N"(;j;9NNJOJIDEFGH;GZ;TMRFH;VMEXMMH

LTGXEQ;TFHLR;GZ;NGHFZMTGJR;XGGK;DR;RMMH;GH;EQM;NTGRRf

RMNEFGH[

!<!<1; (;.5*;(.$,;j;&FRNGIGJTDEFGH;GZ; EQM; RDYXGGK

ODFHI^;KJM;EG;ZJHLF[

!<!<12; ;.5I++&*j;/QM;GJEMT;ID^MT;GZ;IGLP;XQFNQ;FH

EQM;LTGXFHL;ETMM;NGHEDFH;IF\FHL;NMIIR;DHK;ZGGK;ODEMTFDI[

/QM;RDYXGGK;FR;JRJDII^;IFLQEMT;FH;NGIGJT;DHK;FR;TMDKFI^

DEEDNcMK;V^;FHRMNER;DHK;ZJHLF[

!<!<1K; ;).N"; j; 9; YDTEFDI; GT; NGOYIMEM; RMYDTDEFGH

VMEXMMH; DKaGFHFHL; ID^MTR; GZ; EFRRJMR; DR; RMMH; FH; MHK

RJTZDNMR[

!<!<1L ;;2+5"*+'*7!.$,;j;/QM;FHNIFHDEFGH;GZ;EQM;ZFVTMR

EG;EQM;IGHLFEJKFHDI;DdFR;GZ;EQM;OMOVMT[

!<!<1M; ;+1,&*P,+(;j;9;EFLQE;cHGE;ZTMM;ZTGO;KMND P̂

XQFNQ;FR;RGIFK;DNTGRR;FER;ZDNMP;DHK;DE;IMDRE;DR;QDTK;DR;EQM

RJTTGJHKFHL;XGGK[

!<!<!0; ;52$(*j;9;NTDNc;MdEMHKFHL;ZTGO;GHM;ZDNM;GZ;D

YFMNM;GZ;XGGK;EG;DHGEQMT;DHK;TJHR;DIGHL;EQM;LTDFH;GZ

EQM;YFMNM[

!<!<!1( @$:)(* P,+(* j; 9; cHGE; RG; QMIK; V^; LTGXEQ; GT

YGRFEFGH;DR;EG;TMODFH;ZFTO;FH;YGRFEFGH;FH;EQM;YFMNM;GZ

XGGKg;NZ[;_3GGRM;CHGE`[

!<!<!!; O.,";j;/QM;GTFLFHDI;TGJHKMK;RJTZDNM;GZ;D;ETMM

TMODFHFHL;GH;D;YFMNM;GZ;NGH\MTEMK;EFOVMT[

!<!<!7; O.!5*j;9;KM\FDEFGH;FH;RDXH;EFOVMT;ZTGO;D;ETJM

YIDHM; RJTZDNM; GT; KFREGTEFGH; KJM; EG; RETMRRMR; NDJRFHL

KMYDTEJTM;ZTGO;D;ETJM;YIDHM[

!<!<!:; O+!/*Q+2"%;j;+D\FEFMR;NDJRMK;V^;XGTOR[

7( 5=8)&'5

!GT;EQM;YJTYGRM;GZ;EQFR;*JVRMNEFGHP;EQM;ZGIIGXFHL;IMEEMT

R^OVGIR;RQDII;QD\M;EQM;OMDHFHL;FHKFNDEMK;DLDFHRE;MDNQe

. k YTGaMNEMK;DTMD;GZ;VGIE;FH;ODFH;OMOVMT

S(R;l;&(WP;OO.

- k XFKEQ;GZ;EQM;VMDOP;OO

M k NGHNMHETDEMK;IGDKP;2

9 k KMYEQ;GZ;VMDOP;OO

9) k KMYEQ;GZ;VMDO;DE;EQM;HGENQP;OO

9. k KMYEQ;GZ;HGENQP;OO

& k KFOMHRFGH; GZ; IMDRE; RFKM; GZ; NGIJOHP

OO

&) k IMDRE; G\MTDII; XFKEQ; GZ; VGd; NGIJOHP

OO

&. k IMDRE;G\MTDII;KFOMHRFGH;GZ;NGTM;FH;VGd

NGIJOHP;OO

&( k KFDOMEMT;GZ;VGIEP;OO

&Z S VGIEfKFDOMEMT;ZDNEGT

" S IMHLEQ;GZ; EQM;HGENQ;OMDRJTMK;DIGHL

EQM;VMDO;RYDH;ZTGO;EQM FHHMT;MKLM;GZ

EQM;RJYYGTE;EG;EQM;ZDTEQMRE;MKLM;GZ;EQM

HGENQP;OO

= k OGKJIJR; GZ; MIDREFNFE^; FH; VMHKFHLP

2UOO.

> k IGDK;DNEFHL;GH;D;VGIE;DE;DH;DHLIM; EG

LTDFHP;2

'DV k NDINJIDEMK;VMHKFHL;RETMRR;FH;MdETMOM

ZFVTMP;2UOO.

'DN k NDINJIDEMK;D\MTDLM;DdFDI;NGOYTMRRF\M

RETMRRP;2UOO.

'DE k NDINJIDEMK;DdFDI;EMHRFIM;RETMRRP;2UOO.

'V k YMTOFRRFVIM; VMHKFHL; RETMRR; GH; EQM

MdETMOM;ZFVTMP;2UOO.

'N k YMTOFRRFVIM; RETMRR; FH; DdFDI

NGOYTMRRFGHP;2UOO.

'NH k YMTOFRRFVIM; RETMRR; FH; NGOYTMRRFGH

HGTODI; SYMTYMHKFNJIDTW; EG; LTDFHP

2UOO.

'NY k YMTOFRRFVIM; RETMRR; FH; NGOYTMRRFGH

YDTDIIMI;EG;LTDFHP;2UOO.

'Nθ
k YMTOFRRFVIM;NGOYTMRRF\M;RETMRR;FH;EQM

KFTMNEFGH;GZ;EQM;IFHM;GZ;DNEFGH;GZ;EQM

IGDKP;2UOO.

'E k YMTOFRRFVIM;RETMRR;FH;EMHRFGH;YDTDIIMI

EG;LTDFHP;2UOO.;hMdETMOM;ZFVTM;RETMRR

FH; VMHKFHLfEMHRFGH; S'VW; FR; RDZM

YTDNEFNDI;MREFODEM;GZ;EMHRFIM;RETMHLEQ

KJM;EG;OGKM;GZ;ZDFIJTM;FH;VMDORi

Q k QGTFbGHEDI;RQMDT;RETMRRP;2UOO.

F k OGOMHE;GZ;FHMTEFD;GZ;D;RMNEFGHP;OO8

P k +GMZZFNFMHE; FH; KMZIMNEFGH; KMYMHKFHL

JYGH; E^YM;DHK;NTFEFNDIFE^;GZ; IGDKFHL

GH;VMDO

   
  

     



L "#$%&"#'()*%'+%",(-&+.(&/(%"+%#(!012

P) k OGKFZFNDEFGH; ZDNEGT; ZGT; NQDHLM; FH

RIGYM;GZ;LTDFH

P. k OGKFZFNDEFGH; ZDNEGT; ZGT; NQDHLM; FH

KJTDEFGH;GZ;IGDKFHLR

P(P;P8PP-P;P= k ZGTO;ZDNEGTR

P7 k OGKFZFNDEFGH;ZDNEGT;ZGT;VMDTFHL;RETMRR

P: k NGHREDHE;M]JDI;EG;
!"

#
$%&'(

!

P< k NGHREDHE;M]JDI;EG;
!"

#

) &

"

T !

π

P)> k NGHREDHE;M]JDI;EG;
!"

)%&#
$%&'(

!

!;GT;6 k RYDH;GZ;D;VMDO;GT;ETJRRP;OO

J k ODdFOJO;VMHKFHL;OGOMHE;FH;VMDOP

2fOO

U S EGEDI;HJOVMT;GZ;VGIER;FH;EQM;aGFHE

, k RQDHc;KFDOMEMT;GZ;EQM;HDFIP;OO

L S IGDK;GH;VGIE;YDTDIIMI;EG;LTDFHP;2

5) k TDEFG; GZ; EQM; EQFNcHMRR; GZ; EQM

NGOYTMRRFGH;ZIDHLM;EG;EQM;KMYEQ;GZ;EQM

VMDO

V k REDEFN;OGOMHE;GZ;DTMD;DVG\M;GT;VMIGX

EQM; HMJETDI; DdFR; DVGJE; HMJETDI; DdFRP

OO(

# k NGHREDHE; ZGT; YDTEFNJIDT; EQFNcHMRR; GZ

YIDHc

#) k TDEFG;GZ;EQM;EGEDI;EQFNcHMRR;GZ;XMV;GT

XMVR;EG;EQM;G\MTDII;XFKEQ;GZ;EQM;VMDO

G S IGDK;GH;VGIE;YMTYMHKFNJIDT;SHGTODIW

EG;LTDFHP*2

; k JHRJYYGTEMK;G\MTDII;IMHLEQ;GZ;NGIJOHP

OO

( k HGOFHDI;EQFNcHMRR;GZ;YIDHcR;JRMK;FH

ZGTOFHL;VGd;E^YM;NGIJOHP;OO

(R k EQFNcHMRR;GZ;ODFH;OMOVMTP;OO

4 k NGHREDHE;ZGT;D;YDTEFNJIDT;EQFNcHMRR;GZ

EQM;YIDHc

H k \MTEFNDI; MHK; TMDNEFGH; GT; RQMDT; DE; D

RMNEFGHP;2

O k EGEDI;JHFZGTO;IGDKP;2

W k KFREDHNM;ZTGO;TMDNEFGH;EG;IGDKP;OO

E k ZDNEGT;KMEMTOFHFHL;EQM;\DIJM;GZ;ZGTO

ZDNEGT;P8

δ k KMZIMNEFGH;DE;OFKKIM;GZ;VMDOP;OO

θ k DHLIM;GZ;IGDK;EG;LTDFH;KFTMNEFGH

X S RMNEFGH;OGKJIJR;GZ;VMDOP;OO(

λ) k YMTNMHEDLM; ZDNEGT; ZGT; (RU&(; TDEFGP

YDTDIIMI;EG;LTDFH

λ. k YMTNMHEDLM; ZDNEGT; ZGT; (RU&(; TDEFGP

YMTYMHKFNJIDT;EG;LTDFH

:( 8#$.4%#'5

:<1(5DGAIGF(EH($INOG?

/QM; RYMNFMR; GZ; EFOVMT; TMNGOOMHKMK; ZGT; RETJNEJTDI

YJTYGRMR;DTM;LF\MH;FH;/DVIM;)[

:<1<1;7!+15$,:

*YMNFMR; GZ; EFOVMT; TMNGOOMHKMK; ZGT; NGHRETJNEFGHDI

YJTYGRMR;DTM;NIDRRFZFMK;FH;EQTMM;LTGJYR;GH;EQM;VDRFR;GZ

EQMFT;RETMHLEQ;YTGYMTEFMRP;HDOMI P̂;OGKJIJR;GZ;MIDREFNFE^

S=W;DHK;MdETMOM;ZFVTM;RETMRR;FH;VMHKFHLfEMHRFGH;S'VW[

/QM;NQDTDNEMTFREFNR;GZ;EQMRM;LTGJYR;DTM;DR;LF\MH;VMIGXe

DW 7!+15*Y;j;=;DVG\M;).[=;c2UOO.;DHK;'V;DVG\M

):[>;2UOO.[

VW 7!+15*-;j;=;DVG\M;<[:;c2UOO.;DHK;JY;EG

).[=;c2UOO.;DHK;'V;DVG\M;).[>;2UOO.;DHK

JY;EG;):[>;2UOO.[

NW 7!+15;M;j;=;DVG\M;-[=;c2UOO.;DHK;JY;EG

<[:;c2UOO.;DHK;'V;DVG\M;:[-;2UOO.;DHK;JY

EG;).[>;2UOO.[

2"/$;j;0GKJIJR;GZ;MIDREFNFE^;LF\MH;DVG\M;FR;DYYIFNDVIM;ZGT

DII; IGNDEFGHR;DHK;MdETMOM;ZFVTM;RETMRR; FH;VMHKFHL;FR;ZGT; FHRFKM

IGNDEFGH[

:<1<!;/FOVMT;RYMNFMR;OD^;VM;FKMHEFZFMK;FH;DNNGTKDHNM

XFEQ;LGGK;YTDNEFNM;h=f(9S(Wi[

:<!; /QM; LMHMTDI; NQDTDNEMTFREFNR; IFcM; KJTDVFIFE^P

ETMDEDVFIFE^;DHK;RMDRGHFHL;GZ;EQM;RYMNFMR;DTM;DIRG;LF\MH

FH; /DVIM; )[; *YMNFMR; GZ; EFOVMT; GEQMT; EQDH; EQGRM

TMNGOOMHKMK;FH;/DVIM;);OD^;VM;JRMKP;YTG\FKMK; EQM

VDRFN;RETMHLEQ;YTGYMTEFMR;DTM;KMEMTOFHMK;DHK;ZGJHK;FH

DNNGTKDHNM;XFEQ;:<1<1[

2"/$; j; !GT; GVEDFHFHL; VDRFN; RETMRR; ZFLJTMR; GZ; EQM; JHIFREMK

RYMNFMRP;TMZMTMHNM;OD^;VM;ODKM;EG;EQM;!GTMRE;#MRMDTNQ;1HREFEJEMP

&MQTD;&JH[

:<7( /QM;YMTOFRRFVIM;IDEMTDI;RETMHLEQ;SFH;KGJVIM;RQMDTW

GZ;OFIK;REMMI;NGOOGH;XFTM;HDFI; RQDII;VM;DR;LF\MH; FH

/DVIM;.;DHK;/DVIM;(;ZGT;KFZZMTMHE;RYMNFMR;GZ;EFOVMT[

:<:( 8EIF>@?G(-EJ>GJ>(IJ($INOG?

/QM;YMTOFRRFVIM;OGFREJTM;NGHEMHE;GZ;EFOVMT;ZGT;\DTFGJR

YGRFEFGHR;FH;VJFIKFHLR;RQDII;VM;DR;LF\MH;FH;/DVIM;8[
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Table 1 Safe Permissible Stresses for the Species of Timber 
[Clauses 4.1,4.2, 4.7.1.3(b), 5.4.1, 5.4.2 and 6.5.8.3.1(b)] 

Species LocalIty Average Modulns of Permissible Stress for Grade I Preservative 

r --'" "-
from .... here Density at E1astldty N/roro2 Cbaracters 

Tested 12 Percent (All Grades,.- -- ........ 
Botanical Name Trade Name 

(1) 

GROUP A 
Acacia caJectou 
Acacia chandra 
Albizia odorarissima 
8ruguiera spp. 

Grewia tilii/olia 
Hopea utilis (8aJarw 
carpus utilis) 
Hopea giabra 
Hopea parvij/ora 
Manilota polyandra (Syn. 
Cynomelra polyandra) 
Mesuaferrea 
Mimusops littoralis 
Pesciloneuron indicum 
Pterocarpus Scantaii1UlS 
Sageraea elliptica 
Stereospermun celonoides 
Vilex aitissima 
GROUPB 
Albizzia lebbeck 
Anogeissus /atifolia 

Artocarpus hirsulus 
Acacia nilotica 
Acaciaferrugmea 
Acrocarpus jraxmi/olius 
Ag/aia odulis 
Anogeissus acuminota 

(2) 

Kbair(KHA) 
Red kutch 
Kala siris (KSn 
Bruguiera (BSV) 
(Mangrove) 
Dhaman (DRA) 
Karung 

Hopea(HOP) 
Hopea(HOP) 
Ping (pIG) 

Mesua(MES) 
BuUet-wood (BUL) 
Ballagi (BAL) 
Red sanders (MA) 
Cbooi(COC) 
Padri (pAD) 
MiUa(MIL) 

(3) 

U.P. 
M.P. 
Chennai 
Andmans 

Chcnnai 
Chenoai 

Chenoai 
Chennai 
Assam 

Assam 
S.Andaman 
Chennai 
Chenoai 
Andmans 
Chenoai 
Maharashtra 

Kokko (KOK) Andaman 
Dhaura, Axle wood (AXL) U.P. 
(Baldi) 
Aini (Alli) Chennai 
Babul (BAB) U.P. 
Safed khair Maharasbtra 
Mundani (MUN) Chennai 
Aglaia (AGL) Assam 
Yon Orissa 

Moisture and All Bending-Tension AJoog Shear all Compression Parallel Compression Uurabllity 
Content Locations) Grain, Exlreme Fibre Locations to Grain Perpendicular to Grain Class ability 
Kglm' x 10' SIreSS Grade 

N/mm2 

(4) 

1009 
1086 

737 
897 

788 
987 

1081 
923 
903 

965 
1103 
1139 
1121 

869 
731 
937 

642 
892 

600 
797 
993 
690 
815 
844 

(5) 

13.44 
16.79 
13.54 
17.68 

14.82 
16.91 

14.79 
13.03 
13.20 

16.30 
17.39 
16.29 
12.73 
15.06 
12.94 
13.01 

.g 

] 
(6) 

20.1 
26.5 
18.7 
21.9 

18.3 
25.1 

21.3 
18.6 
19.1 

23.3 
22.7 
22.4 
25.0 
21.5 
19.0 
18.2 

1l.l7 13.4 
10.55 16.1 

10.45 15.0 

12.28 23.0 
12.59 16.1 
12.56 18.2 
11.67 17.6 

] 
-1l 

(7) 

16.8 
22.0 
15.6 
18.3 

15.2 
20.9 

17.8 
15.5 
15.9 

19.4 
18.9 
18.7 
20.9 
17.9 
15.8 
15.2 

11.2 
13.4 

12.5 
12.9 
19.2 
13.4 
15.2 
14.7 

(8) 

13.4 
17.6 
12.5 
14.6 

12.2 
16.7 

14.2 
12.4 
12.7 

15.5 
15.1 
15.0 
16.7 
14.3 
12.7 
12.1 

9.0 
10.7 

10.0 
10.3 
15.3 
10.8 
12.1 
11.7 

o 
;C 

(9) 

1.6 
2.2 
1.5 
1.2 

1.3 
1.5 

1.5 
1.3 
1.3 

1.2 
1.5 
1.5 
1.7 
1.1 
1.1 
1.2 

1.1 
I.l 

0.7 
1.4 
1.7 
1.2 
1.4 
1.3 

C; 

J 
j 
] 

(10) 

2.2 
3.2 
2.2 
1.7 

1.9 
2.2 

2.2 
1.8 
1.8 

1.8 
2.1 
2.2 
2.5 
1.5 
1.6 
1.7 

(11) 

13.8 
17.9 
13.3 
14.3 

12.0 
16.4 

14.5 
13.2 
1.2 

15.5 
14.2 
14.7 
18.1 
12.5 
11.9 
12.6 

1.5 9.0 
1.6 9.1 

1.1 10.4 
2.1 8.9 
2.4 13.9 
1.8 10.5 
2.0 10.1 
1.8 10.8 

j 

(12) 

12.3 
15.9 
11.8 
12.7 

10.7 
14.6 

12.9 
11.8 
10.4 

13.8 
12.7 
13.1 
16.1 
Il.l 
10.6 
11.2 

8.0 
8.1 

9.2 
7.9 

12.4 
9.4 
8.9 
9.6 

] 
(13) 

10.1 
13.0 
9.6 

10.4 

8.7 
11.9 

10.6 
9.6 
8.5 

11.3 
10.4 
10.7 
13.2 
9.1 
8.7 
9.2 

6.5 
6.6 

7.5 
6.4 

10.1 
7.7 
7.3 
7.9 

j 
j 
(14) 

7.7 
10.9 
7.3 
5.5 

6.0 
9.3 

9.9 
9.2 
5.7 

5.9 
11.3 

8.7 
H.8 
5.3 
4.0 
9.5 

4.4 
4.7 

3.3 
5.2 
9.9 
4.6 
4.4 
5.1 

] 

(15) 

6.0 
8.4 
5.6 
4.3 

4.7 
7.3 

7.7 
7.3 
4.4 

4.6 
8.8 
6.8 
9.2 
4.1 
3.1 
7.4 

3.4 
3.7 

2.6 
4.0 
7.7 
3.6 
3.4 
4.0 

(16) 

4.9 
6.9 
4.6 
3.5 

3.8 
5.9 

6.3 
6.0 
3.6 

3.7 
7.2 
5.5 
7.5 
3.4 
2.6 
6.1 

2.8 
3.0 

2.1 
3.3 
6.3 
2.9 
2.8 
3.3 

(17) 

J 
ill 

ill 

1 
J 
ill 

ill 
1 

ill 

(18) 

e 

d 

e 
b 

e 

e 

e 
e 

b 

c 

J)Refracteri-
ness to Air 
Seasoning 

(19) 

A 
A 
B 

B 

A 
A 
A 

A 
A 
A 
A 
A 
B 
A 

B 
A 

B 
B 

B 
A 
A 

   
  

     



... Table 1 - (Continued) co 

(I) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) 

Alalanlia monophyl/a Jungli-nimbu (JHI) Orissa 897 10.31 16.7 13.9 11.1 1.5 2.1 11.3 10.0 8.2 6.3 4.9 4.0 
A/lingia excelsa Jutili (JUT) Assam 795 11.37 17.1 14.3 11.4 1.2 1.8 11.0 9.8 8.0 6.8 5.3 4.4 II e A 
Amooraspp. Amari(AMA) W. Bengal 625 1.05 13.4 1.1 9.2 0.9 1.3 8.4 7.4 6.0 3.7 2.9 2.4 II d B 
BuckJandia populnea (Syn Pipli (PIP) W.Bengal 672 9.89 12.8 10.7 8.6 1.1 1.5 7.9 7.0 5.7 3.5 2.7 2.2 ill e C 
ExbuckJandia populnea) 
Cassia fistula Amaltas (AMI) U.P. 865 11.80 19.2 16.0 12.8 1.4 2.0 12.3 10.9 8.9 7.2 5.6 4.6 A 
Carallia lucida Maniawaga Assam 748 12.60 18.4 15.3 12.3 1.2 1.7 11.4 10.1 8.3 5.9 4.6 3.8 
Conarium strictwn Dhup Chennai 655 11.86 13.3 11.1 8.9 0.9 1.2 8.1 7.2 5.9 2.8 2.2 1.8 ill C 
Cassia sienea Kasod M.P. 820 10.50 15.4 12.8 10.9 1.0 1.4 10.8 9.6 7.9 5.5 4.3 3.5 
Casuerina equisetifolia Casuarina (CAS) Orissa 769 11.44 14.6 12.2 9.8 1.3 1.8 8.2 7.3 5.9 4.0 3.1 2.5 ill e A 
Celophyl/um temculosum Poon (POO) Maharashtra 657 9.77 13.4 11.2 9.0 0.8 1.1 8.6 7.7 6.3 2.8 2.2 1.8 II B 
Chloroxylon swie/enia Satin wood (CFI) M.P. 865 11.69 18.2 15.1 12.1 1.4 2.0 10.9 9.7 8.0 6.3 4.9 4.0 ill A 
Cul/enia resayoana (Syn C. Karani (KAP) Chennai 625 12.43 14.7 12.3 9.8 0.6 0.9 9.0 8.0 6.6 2.7 2.1 1.7 ill b C 
execelsa) 
Diploknema butyracea (Syn Hill mahua (HMA) S.Andarnan 780 10.64 15.3 12.8 10.2 1.0 1.5 9.9 8.8 7.2 6.6 5.2 4.2 
Bassia butyrance) 
Dyscxylum ma/ebaricum White ceda (WCE) Chennai 745 10.92 13.2 11.0 8.8 1.0 1.4 8.0 7.1 5.8 3.1 2.4 1.9 I B 
Dipterocarpus grantiij/orus Gurjan (GUR) N.Andaman 758 11.71 12.5 10.5 8.4 0.8 1.1 7.9 7.1 5.8 2.7 2.1 1.7 I B 
Dipterocarpus macrocarpus Hollong (HOL) Assam 726 13.34 14.5 12.0 9.6 0.8 1.1 8.8 7.9 6.4 3.5 2.7 2.2 ill a B 
Dichopsis polyantha (Syn Tali (TAL) Assam 734 11.24 14.9 12.4 10.0 1.1 1.6 9.9 8.8 7.2 4.7 3.7 3.0 B 
Palaquium polyanthum) 
Dichopsis el/iptica (Syn Pali (PAL) Chennai 606 11.86 13.9 11.6 9.3 0.7 1.0 8.5 7.5 6.2 2.9 2.2 1.8 e B 
Palaquium el/ipticum) 
Diospyros micropylla Ebony(EBO) Maharashtra 776 12.15 14.2 11.9 9.5 0.9 1.3 8.3 7.3 6.0 3.3 2.6 2.1 A 
Diospyros pyrrhocarpus EboDy(EBO) N.Andarnan 843 9.93 13.5 11.2 9.0 1.0 1.4 7.9 7.0 5.7 4.0 3.1 2.5 ill A 
Dipterocarpus bourdilloni Gurjan (GUR) Kerala 699 12.71 13.6 11.3 9.0 0.7 1.0 7.8 6.9 5.7 2.5 1.9 1.6 B 
Eucalyptus globulus Eucalyptus (Blue gum) Chennai 912 14.83 15.9 13.2 10.6 10.3 1.5 9.0 8.0 6.5 3.4 2.6 2.1 e A 

(BLN) 
Eucalyptus ougenioides Eucalyptus Chennai 853 11.47 16.4 13.6 10.9 1.2 1.7 11.3 10.0 8.2 7.6 5.9 4.8 
Eugenia gardnery Jaman(JAM) Chennai 952 11.94 14.8 12.3 9.8 1.1 1.6 9.2 8.2 6.7 5.8 4.5 3.7 ill d 
Eugenia jambolana Jaman(JAM) U.P. 778 10.94 16.0 13.3 10.6 1.2 1.7 9.7 8.6 7.1 4.7 3.7 3.0 
Gluta travancorice G1uta(GLU) Chennai 726 12.73 13.5 11.3 9.0 0.9 1.3 9.0 8.0 6.6 4.0 3.1 2.5 I A 
Grewia veslita Dhaman (ORA) W.Bengal 758 12.00 15.4 12.6 10.3 1.4 2.0 9.1 8.1 6.6 4.1 3.2 2.6 ill d B 

0 Heritiera spp. Sundri (SUN) Assam 872 13.37 17.9 14.9 11.9 1.3 1.8 11.0 9.8 8.0 6.5 5.0 4.1 I A 
Kingiodendron pinnatum (Syn Piney (PIN) Chennai 617 10.62 13.2 11.0 8.8 0.4 1.3 8.2 7.3 6.0 2.9 2.2 1.8 B 
Hardwickia pinnala) 

= Kayea jIoribund Karal Assam 813 10.88 16.8 14.0 1.1 1.1 1.6 10.1 9.0 7.3 4.4 3.4 2.8 ill 
d Lagerstromia laneeolata Benteak(BEN) Chennai 617 10.76 12.7 10.6 8.5 0.8 1.2 8.2 7.3 5.9 3.4 2.6 2.2 I e B 

Lagerstromia parviflora Lcndi(LEN) U.P. 734 10.97 14.3 11.9 9.5 1.1 1.6 8.7 7.7 6.3 3.7 2.9 2.4 I c A 
Mimusops elengi Baku1(BKL) Chennai 885 12.39 17.3 14.4 11.5 1.3 1.8 11.0 9.8 8.0 5.6 4.3 3.6 I A 

(Ol Machilus macrantha Machilus (MAC) W.Bengal 692 10.00 12.4 10.3 8.3 1.0 1.5 8.2 7.3 6.0 3.5 2.7 2.2 ill e B/C 
("'l Miliuse tyomentosa (Syn Hoom(HOO) Maharasbtra 745 11.06 14.8 12.3 9.9 0.9 1.3 9.7 8.6 7.0 3.5 2.7 2.2 ill B 

Saccopapetalum tomentosum) 
Pommetia pinnata Andaman 788 12.90 14.3 11.9 9.5 1.1 1.6 9.1 8.0 6.6 4.0 3.1 2.5 

0 Pterocarpus dolbergioides Padauk (PAD) N.Andarnan 721 11.24 17.1 14.3 11.4 1.0 1.5 12.0 10.7 8.7 5.5 4.3 3.5 I c B 
"'l Mesua assamica Kayea Assam 842 12.83 17.4 14.5 11.6 1.0 1.4 11.7 10.4 8.5 5.3 4.1 3.3 II e 

Pterocarpus marsupiwn Bijasal (BIJ) Maharasbtra 803 10.25 14.9 12.4 9.9 0.9 1.3 9.1 8.1 6.6 4.1 3.2 2.6 I e B 
Fraxlnus macrantha Ash (ASH) U.P. 712 10.69 15.0 12.5 10.0 1.2 1.7 8.5 7.6 6.2 4.3 3.3 2.7 ill B s: Fraxlnus execLsior Ash (ASH) Punjab 719 10.41 14.8 12.3 9.8 1.2 1.7 8.1 7.2 5.8 3.3 2.6 2.1 ill B 
Planchonia valida (Syn P. Red bombwc (RBO) Andaman 913 13.10 16.1 13.4 10.7 1.0 1.4 10.8 9.6 7.9 4.9 3.8 3.1 ill ... andomanica) 

   
  

     



Table 1 - (Continued) 

rIl (I) (2) (3) (4) (5) (6) (l) (8) (9) (10) (II) (12) (13) (14) (15) (16) (17) (18) (19) 

Quercus lamellosa Oak W.Bengal 87 12.44 14.5 12.1 9.7 1.2 1.7 8.7 7.8 6.4 3.8 2.9 2.4 II A 

n Quercus griifithii Oak Meghalaya 974 10.06 13.1 10.9 8.8 1.1 1.6 8.0 7.1 5.8 4.6 3.6 2.9 A 

;::l Quercus incane Oak Punjab 1008 10.82 15.8 13.1 10.5 1.2 1.8 8.7 7.8 6.3 5.0 3.9 3.2 A 
Quercus lineate Oak W.Bengal 874 12.63 15.2 12.7 10.1 1.2 1.7 9.6 8.6 7.0 5.3 4.1 3.4 II A 
Quercus semecarpifolin Punjab 834 11.58 15.8 13.1 10.5 1.3 1.8 8.3 7.3 6.0 3.8 2.9 2.4 A 

t"' Shorea robusta ") Sal (SAL) M.P. 805 12.67 16.9 14.0 11.2 0.9 1.3 10.6 9.4 7.7 4.6 3.5 2.9 e A 
[;l Soymida fabrifuga Robini (ROR) Chennai 1116 12.22 21.5 17.9 14.4 1.6 2.3 15.0 13.3 10.9 12.9 10.0 8.2 A 
rIl Shorea lalura Mabarashtra 721 12.20 16.8 14.0 11.2 l.l 1.6 12.6 11.2 9.2 6.8 5.3 4.3 ... Plerygota alata (Syn. Narike1 (NAR) Assam 593 10.95 13.4 11.8 8.9 0.8 1.2 8.2 7.3 6.0 2.7 2.1 1.7 III C 
Z Sterculia alata) 
I Syzygium cumini Jaman(JAM) Assam 841 10.55 14.8 12.4 9.9 1.1 1.6 9.0 8.0 6.5 6.9 5.4 4.4 II e A 
rIl Terminalia bellirica Babera (BAH) U.P. 729 10.19 13.6 11.3 9.0 1.0 1.4 8.4 .7.5 6.1 3.7 2.8 2.3 III b B l"l T erminalia chebula Myrobalan (MYR) 918 12.37 17.1 14.2 11.4 1.1 1.6 1.2 10.4 8.5 6.7 5.2 4.3 II A n 
0-3 T erminalia citrina Assam 755 11.89 17.1 14.3 11.4 1.1 1.6 10.8 9.6 7.9 5.0 3.9 3.2 ... 

Terminalia manU Black---<:huglam (BCR) S.Andaman 822 12.66 16.8 14.0 11.2 l.l 1.6 10.3 9.2 7.5 5.1 4.0 3.2 II B 0 a 
Z Tectona grandis Teak (TEA) U.P. 660 9.97 15.5 12.9 10.3 1.2 1.6 9.4 8.3 6.8 4.5 3.5 2.8 I e B .... Terminalia paniculate Kindal (KIN) Mabarashtra 765 10.57 13.1 10.9 8.7 0.9 1.3 8.6 7.7 6.3 3.6 2.8 2.3 I c A 

Alreminalia alala Laurel (LA U), Sain Chennai 906 10.54 15.1 12.5 10.0 1.1 1.6 9.4 8.4 6.8 6.2 4.8 4.0 I b A 
Terminalia bilala White-chuglam (WCH) S.Andaman 690 12.38 15.5 13.0 10.4 0.9 1.2 9.8 8.7 7.1 3.6 2.8 2.3 III e B 

i:l Thespesin populnea Bheudi (BHE) Maharashtra 766 10.36 18.9 15.8 12.6 1.3 1.9 11.3 10.0 8.2 4.4 3.4 2.8 B 
Xylin xylocarpa Irul (IRU) Maharashtra 839 11.63 16.2 13.5 10.8 1.3 1.8 10.9 9.7 7.9 7.8 6.0 4.9 e A 
Zanthoxylum budranga Mu1li1am(MUL) W.Bengal 587 10.65 14.7 12.2 9.8 0.9 1.2 9.5 8.4 6.9 3.4 2.6 2.1 B 
Adina oligocephala Arunachal 715 11.17 15.2 12.7 10.1 1.2 1.7 10.3 9.2 7.5 4.0 3.1 2.4 

= Castanapsis indica Chestnut Mcghalaya 688 12.54 14.8 12.3 9.9 1.0 1.4 9.8 8.7 7.1 3.4 2.7 2.2 B 
> Eucalyptus citriodara Eucalyptus Nilgiri 831 12.12 17.3 14.4 11.5 1.4 2.0 11.0 9.8 8.0 4.2 3.3 2.7 

Eucalyptus citriodata Eucalyptus Doty 725 9.35 15.4 12.9 10.3 1.0 1.4 8.6 7.6 6.3 3.0 2.4 2.0 
0 Eucalytus tereticornis Eucalyptus Chennai 777 11.05 16.7 13.9 11.1 1.0 1.4 9.7 8.6 7.1 3.4 2.6 2.2 III e 
9 GROUPC 
.... Thizia procera White siris U.P. 643 9.02 13.4 11.2 8.9 1.0 1.4 8.5 7.6 6.2 4.3 3.3 2.7 B > Anocarpus IaJwcha Lakooch (LAK) U.P. 647 6.14 10.0 8.3 6.7 1.0 1.4 5.3 4.7 3.8 2.8 2.2 1.8 B 
0-3 Anocarpus hetarophyllus Jack, kathal (KAT) Chennai 617 9.46 13.9 11.6 9.2 1.0 1.5 9.3 8.3 6.8 4.5 3.5 2.9 d B i (Syn. A. lntegrifolia) 

i:l Aphanami:.cis polystachya Pitraj (PIT) W. Bengal 668 8.98 12.3 10.2 8.2 1.1 1.5 8.0 7.1 5.8 4.0 3.1 2.6 B 
(Syn. Amoora rehituka) 
Adina cordifolin ') Haldu (HAL) U.P. 663 8.54 13.3 11.1 8.9 1.0 1.4 8.7 7.7 6.3 4.4 3.4 2.8 III a B 
Anthocephyalus chinetlSis Kadam(KAD) 485 1.88 9.7 8.1 5.4 0.7 1.0 5.9 5.3 4.3 1.9 1.5 1.2 III a 
(Syn. A. Codamba) 
Arlocarpus chap/asha Chaplasb (CHP) Assam 515 9.11 13.2 11.0 8.8 0.9 1.2 8.5 7.5 6.2 3.6 2.8 2.3 III d B 
Acacia /eucophloea Hiwar(HIW) M.P. 737 7.85 13.4 11.2 9.0 1.0 1.5 7.5 6.7 5.4 4.5 3.5 2.8 A 
Acacia melanoxylone Blackwood Chennai 630 9.45 13.0 10.8 8.7 1.1 1.5 7.6 6.8 5.5 3.2 2.5 2.0 
Acacin mearnsii (Syn. A. Black wattle Chennai 669 6.10 10.4 8.6 6.9 0.8 1.2 6.0 5.4 4.4 2.3 1.8 1.5 
""'lIissima) 
Accerspp. Maple (MAP) Punjab, U.P. 551 7.35 9.9 8.2 6.5 0.9 1.3 5.5 4.9 4.0 2.1 1.7 1.4 III B 
Aegla marmalos (Syn. lntsia Bae1(BEL) U.P. 890 8.81 13.5 11.2 9.0 1.4 2.0 8.8 7.8 6.4 6.8 5.3 4.3 III B 
bijuga) 
Aftelia bijuga Andaman 705 9.16 13.2 11.0 8.8 l.l 1.5 7.9 7.1 5.8 4.0 3.1 2.6 
Ailanthus grandis Gokul(GOK) W. Bengal 404 7.94 8.3 6.9 5.5 0.6 0.8 5.3 4.7 3.9 1.1 0.9 0.7 III C 
Anogeissus pendu/a Katdhai (KAH) U.P. 929 9.75 17.0 14.2 11.4 1.3 1.8 9.8 8.7 7.1 6.5 5.1 4.2 III A 
Areca nut Kerala 833 9.48 15.2 12.7 10.2 1.2 1.6 10.8 9.6 7.8 7.3 5.7 4.7 
Albizin Lucida Arunachal, 566 8.51 10.7 8.9 7.1 8.2 1.2 7.3 6.3 5.3 2.3 1.8 1.5 .... A.P . .... 

   
  

     



Table 1 - (Continued) 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) 

Azadirachla indica Neem(NEE) U.P. 836 8.52 14.6 12.1 9.7 1.3 1.8 10.0 8.9 7.3 5.0 3.9 3.2 
Boswellia seriata Salai (SAA) Bihar 551 7.21 9.4 7.9 6.3 0.7 1.1 5.5 4.9 4.0 2.1 1.6 1.3 e C 
Bridelia retusa Kassi(KAS) Bihar 584 9.42 11.6 9.7 7.7 0.9 1.3 7.1 6.3 5.1 4.0 3.1 2.6 e B 
Betula lnoides Birch (BIR) W. Bengal 625 9.23 9.6 8.0 6.4 0.8 1.1 5.7 5.0 4.1 2.2 1.7 1.4 B 
Bischofia javanica Uriam Bishopwood (URI) Chennai 769 8.84 9.6 8.2 6.5 0.8 1.1 5.9 5.3 4.3 3.6 2.8 2.3 III A 
Burserra serrala (Syn. Muntenga (MUR) A.P. 756 1.17 15.5 13.3 10.5 0.9 1.3 10.1 9.0 7.4 5.3 4.1 3.4 n 
Protium serratum) 
Careya arbersa Kumbi(KUM) U.P. 889 8.37 13.1 10.9 8.8 1.0 1.5 7.7 6.8 5.6 5.3 4.1 3.4 I e A 
Cedrus deodara Deodar (DEO) H.P. 557 9.48 10.2 8.7 7.2 0.7 1.0 7.8 6.9 5.7 2.7 2.1 1.7 I C 
Cupressus tOMosa Cypress (CYP) U.P. 506 8.41 8.8 7.6 6.2 0.6 0.8 6.9 6.2 5.0 2.4 1.8 1.5 I e C 
Castanopsis hystrix Indian chestnut (lCH) W. Bengal 624 9.85 10.6 8.8 7.0 0.8 1.2 6.4 5.7 4.6 2.7 2.1 1.7 n b B 
Chukrasia vclutina (Syn. C. Chickrassy (CHI) W. Bengal 666 8.35 11.8 9.8 7.9 1.1 1.5 7.1 6.3 5.2 3.9 3.1 2.5 n B 
Tabularis) 
Calophyl/wn wightianum Poon(POO) Maharashtra 689 8.68 13.5 11.2 9.0 1.0 1.4 8.7 7.8 6.4 4.0 3.1 2.5 n B 
Canarium strictum Wlrite dhup Assam 569 10.54 10.1 8.4 6.7 0.7 1.1 6.2 5.5 4.5 2.1 1.6 1.3 III C 
Chlorophora exce/sa Cbennai 471 6.57 10.2 8.5 6.8 0.5 0.7 6.4 5.6 4.6 2.0 1.6 1.3 
Cocosnucifera Coconut (CDC) Kerala 761 7.34 9.2 7.7 6.1 0.7 1.1 9.5 8.4 6.9 3.9 3.0 2.5 
Dalbergia latifolia Rosewood (ROS) M.P. 884 8.39 12.9 10.8 8.6 1.1 1.6 8.0 7.1 5.8 4.2 3.3 2.7 I B 
Dalbergia sissee Sisso (SIS) Punjab 799 7.14 12.8 10.7 8.5 1.3 1.8 8.2 7.3 6.0 4.2 3.3 2.7 I e B 
Dillemia indica Dilicnia (DIL) W. Bengal 617 8.61 12.1 10.0 8.0 0.8 1.2 7.3 6.5 5.3 2.7 2.1 1.7 III a B 
Dillenia pentagyne Dillenia (DIL) W.Bengal 622 7.56 11.8 9.9 7.9 0.9 1.3 7.1 6.3 5.2 3.5 2.7 2.2 III d B 
Diospyres melanoxylon Ebony (EBO) Maharashtra 818 7.69 10.9 9.1 7.3 0.9 1.2 7.0 6.2 5.1 3.3 2.6 2.1 n A 
Duabanga grandiflora (Syn. Lampati (LAP) W. Bengal 485 8.38 9.8 8.2 6.5 0.6 0.9 6.4 5.7 4.7 1.8 1.4 1.1 III C 
D. Sonneratioides) 
Elesocarpus tubuculatus Rudrak (RUD) Chennai 466 8.74 9.7 8.1 6.4 0.7 1.0 6.3 5.6 4.6 2.0 1.5 1.3 C 
Eucalyptus hybrid Mysore gum (MGU) Cbennai 753 6.00 10.2 8.5 6.8 0.9 1.2 7.3 6.5 5.3 4.0 3.1 2.5 III e 
Calitres rhomboidea (Syn. Chennai (fl] 6.48 9.2 7.7 6.1 0.7 1.0 6.9 6.1 5.0 4.0 3.1 2.6 
Frenela rhomboidea) 
Garuga pinnata Garuga (GAU) U.P. 571 7.58 11.7 9.7 7.8 1.0 1.5 7.2 6.4 5.3 3.4 2.6 2.1 e B 
Gmelme aroorea Garnari (GAM) U.P. 501 7.ffl. 9.8 8.2 6.6 0.8 1.2 5.7 5.0 4.1 4.2 3.2 2.7 e B 
Gardonia latifolia Gardenia (GAl) M.P. 705 7.13 14.1 11.7 9.4 1.2 1.7 8.4 7.4 6.1 4.6 3.6 3.0 

Z Hardwickis binata Anjan(ANJ) M.P. 852 6.64 14.1 11.8 9.4 1.3 1.8 9.0 8.0 6.5 7.4 5.6 4.7 I e > Heloptelea integrifolia Kanju (KAN) U.P. 592 7.46 12.0 10.0 8.0 0.9 1.3 6.7 6.0 4.9 2.8 2.2 1.8 III b B 
0 Heterrophragma rexburghii Pa1ang (pAL) M.P. 616 8.69 12.3 10.2 8.2 0.7 1.0 7.9 7.0 5.7 3.4 2.6 2.1 

Juglans spp. Walnut(WAL) U.P. 565 9.00 9.9 8.3 6.6 0.9 1.2 5.8 5.2 4.2 2.2 1.7 1.4 III B 

t"' Lagerstrosmia speciosa (Syn. Jaru1 (JAAR) N.Andarnan 622 8.53 12.1 10.1 8.1 0.8 1.8 7.7 6.8 5.6 3.4 2.6 2.2 n e B 

= L j/esregihaJ) 
!Annea grandis (Syn. Jhingan (lHI) U.P. 557 5.63 8.5 7.1 5.7 0.6 0.9 4.9 4.4 3.6 2.2 1.7 1.4 III e B 
Lcoromandelica) 

1:1 Leucanena leucocephala Subabul (SUB) U.P. 673 6.32 11.6 9.7 7.8 1.0 1.5 7.4 6.6 5.4 3.8 3.0 2.4 
Lophopatalum wighlianum Banati (BAN) Chennai 460 7.33 8.5 7.5 5.6 0.5 0.8 5.3 4.7 3.8 1.8 1.4 1.1 III C 
Madhuca longifolia Mahua(MAU) M.P. 936 8.82 13.0 10.8 8.7 1.0 1.4 7.5 6.7 5.5 6.3 4.9 4.0 I e A 

("'l varlatifolia (Syn. Bassia 0 
1:1 latifolia) 
to:! Mangifera indica Mango, Aarn (MAN) Orissa 661 9.12 12.2 10.2 8.2 1.0 1.4 7.3 6.5 5.3 3.1 2.4 2.0 III a C 
0 Machilus macrantha Machilus (MAC) Cbennai 521 7.63 10.2 8.5 6.8 0.7 1.0 6.3 5.6 4.6 2.4 1.9 1.5 III e B ""l Mallotus philippinensis Raini (RAl) U.P. 662 7.51 10.8 9.0 7.2 1.0 1.4 6.0 5.4 4.4 2.9 2.3 1.8 III B 

Manglietia insignia Assam 449 10.37 10.9 9.1 7.3 0.7 1.0 8.0 7.1 5.8 3.4 2.6 2.1 
Michelia montana Champ (CHM) W. Bengal 512 8.25 10.9 9.1 7.3 0.7 1.0 6.6 5.9 4.8 2.8 2.2 1.8 I B 
Mitragyna pervifolia (Syn. Kaim(KAI) U.P. 651 7.82 12.6 10.5 8.4 1.0 1.5 7.9 7.0 5.7 3.7 2.9 2.4 III b B 
Stephagyne pervifolia) .... 

'" 
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(1) (2) 

Michelia e:ccelsa Champ (CHM) 
Miliusa velutnia Domsal (OOM) 
Morusalba Mulberry (MUL) 
MaTUS se"ata Mulberry (MUL) 
Morus /aevigala Bola (BOL) 
Ougeinia eejeinensis (Syn. O. Sandan (SAD) 
delbergioides) 
Phoebe hoinesiana Bonsum (BOH) 
Pinus ro:cburghii (Syn. P. Cbir(CHR) 
Ion8ifolia) 
Pinus wallichiana Kail (!CAL) 
Phoebe goalperansis Bonsum (BOH) 
Parretiopsis jacquementiena Rohu Parrotia 
Pinus usia (Syn. Pinus Khasi pine (KPI) 
insuloris) 
Pistacia integerrima Kikar singhi 
Podocarpus nerrifolius Thitmin (fHT) 
Polyalthia /ragrOJlCes Debdaru (DEB) (Nedunar) 
Polyalthia coreoides 
Prunus napeulen.ds Arupati 
Pteresperrnum acerifolium Hattipaila (HAT) 
Quercus spp. Oak 
Raderomachera :cylocarpe Yedankonnai 
(Syn. Sterosperam 
:cylocarpum) 
Schleichera oleosa (Syn. S. Kusum(KUS) 
trijuga) 
Schima wallichii Chilauoi (CHL) 
Shotea assamica Makai(MAK) 
Sonneralia apetale Keota (KEO) 
Stereospermum suaveolan.s Padri (PAD) 
Tactona grandis Teak(fEA) 
Terminalia arjuna Arjun (ARl) 
Terminalia myriocarpa Hallock (HOC) 
Terminalia procera White bombwae (WBO) 
Ta:cus buccata Yew (YEW) 
Tamarindus indica Imli (IML) 
Toena ciliata Toon(TOO) 
Vateria indica YeUapine (VEL) 
AecuJas indica Horse chestnut (HCH) 
Borassus f/abe/sfer Tad (pabnyra) (TAD) 
Eucalyptus cemaldulensis Eucalyptus 
Eucalyptus camaldu/enis Eucalyptus 
Eucalyptus pilularia Eucalyptus 
Eucalyptus propingus Eucalyptus 
Eucalyptus saligna Eucalyptus 

(3) (4) (5) 

W.Bengai 513 10.12 
V.P. 747 7.92 
V.P. 743 8.20 
H.P. 657 7.03 
Andaman 588 8.61 
M.P. 784 8.54 

Assam 566 9.50 
V.P. 525 9.82 

515 6.80 
Assam 511 7.65 
H.P. 761 5.77 
NorthEast 513 7.38 

J&K 881 7.32 
S.Andaman 533 9.41 
Maharasbtra 752 9.15 
M.P. 700 9.29 
W.Bcngai 548 9.41 
W.Bengai 607 9.55 
NorthEast 657 11.65 
Chennai 696 8.52 

Bihar 1032 12.12 

W.Bengai 693 9.57 
Assam 548 9.27 
W.Bengai 617 8.63 
V.P. 721 8.86 
M.P. 617 8.49 
Bihar 794 7.71 
Assam 615 9.62 
N.Andaman 626 8.99 
W.Bengai 705 7.79 
Chennai 913 5.63 
V.P. 487 6.40 
Chennai 535 10.95 
V.P. 484 7.55 
A.P. 838 8.79 
Katnataka 804 9.53 
V.P. 781 7.03 
T.N. 713 9.22 
T.N. 584 7.93 
V.P. 819 8.24 

Table 1 - (Continued) 

(6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) 

9.8 8.2 6.5 0.7 1.0 6.1 5.5 4.5 1.6 1.3 1.0 II e B 
11.7 9.7 7.8 1.1 1.6 7.0 6.3 5.1 3.7 2.9 2.4 ill 
1l.8 9.8 7.9 1.0 1.4 6.6 5.8 4.8 3.8 2.9 2.4 II B 
10.2 8.5 6.8 0.9 1.3 5.6 5.0 4.1 2.6 2.0 1.6 ill B 
12.3 10.2 8.2 1.0 1.5 7.2 6.4 5.3 3.3 2.5 2.1 B 
13.3 11.1 8.9 1.2 1.7 8.5 7.5 6.2 5.1 3.9 3.2 B 

13.2 1l.0 8.8 0.8 1.2 8.8 7.8 6.4 2.8 2.1 1.8 II c B 
8.5 7.3 6.0 0.6 0.9 6.0 5.3 4.4 2.0 1.5 1.3 ill b C 

6.6 5.6 5.0 0.6 0.8 5.2 4.6 3.8 1.7 1.3 1.0 II c C 
9.7 8.1 6.5 0.7 1.0 6.6 5.9 4.8 2.2 1.7 1.4 II c B 

12.5 10.4 8.3 1.2 1.7 6.8 6.1 5.0 4.0 3.1 2.5 ill B 
8.9 7.4 5.9 0.6 0.7 5.8 5.2 4.3 1.5 1.2 1.0 ill a B 

13.1 10.9 8.7 1.2 1.7 8.0 7.1 5.8 4.3 3.4 2.8 
12.5 10.4 8.3 6.1 0.9 8.0 7.1 5.8 2.6 2.0 1.6 II 
11.9 9.9 7.9 0.8 1.2 6.7 6.0 4.9 3.0 2.3 1.9 ill B 
13.2 11.0 8.8 1.0 1.4 7.1 6.3 5.2 3.2 2.5 2.0 

104.4 8.7 69.6 0.9 1.2 6.7 6.0 4.9 2.4 1.9 1.6 
13.5 11.3 9.0 0.9 1.2 8.7 7.7 6.3 3.2 2.5 2.0 ill c B 
11.4 9.5 7.6 0.8 1.2 6.7 5.9 4.8 2.0 1.6 1.3 II c B 
13.2 11.0 8.8 1.1 1.5 9.0 8.0 6.6 4.3 3.3 2.7 II a 

15.5 13.0 10.4 1.5 2.1 10.9 9.7 7.9 6.1 4.2 3.9 II a A 

11.1 9.3 7.4 0.9 1.3 6.6 5.9 4.8 2.3 1.8 1.4 ill d B 
11.1 9.2 7.4 0.9 1.3 7.1 6.3 5.2 2.9 2.2 1.8 ill c B 
12.8 10.7 8.5 0.9 1.3 7.4 6.6 5.4 4.8 3.7 3.0 II B 
13.3 11.1 8.9 0.9 1.3 7.3 7.0 5.7 3.5 2.7 2.2 ill B 
12.8 10.7 8.5 0.8 1.3 7.9 7.0 5.7 4.0 3.1 2.6 I e B 
12.2 10.2 8.2 1.1 1.6 7.4 6.6 5.4 5.2 4.1 3.3 II b B 
11.9 9.9 8.0 0.9 1.2 7.6 6.7 5.5 2.9 2.2 1.8 ill a B 
1l.8 9.8 7.9 0.9 1.3 7.2 6.4 5.3 3.0 2.3 1.9 ill b B 
14.3 11.9 9.5 1.2 1.7 8.7 7.8 6.4 4.7 3.7 3.0 
11.4 9.5 7.6 1.2 1.7 7.0 6.2 5.1 5.3 4.1 3.4 B 
8.7 7.3 5.8 0.7 1.0 5.4 4.8 3.9 2.4 1.8 1.5 II c B 

11.5 9.6 7.6 0.7 1.1 7.5 6.7 5.5 2.3 1.8 1.4 ill e C 
8.5 7.1 5.7 0.8 1.1 4.8 4.2 3.5 1.8 1.4 1.1 B 

10.5 8.8 7.0 0.7 1.0 10.0 8.8 7.2 4.7 3.6 2.7 
12.8 10.6 8.5 0.8 1.1 7.2 6.4 5.2 3.5 2.7 2.2 A 
12.4 10.4 8.3 1.1 1.6 7.9 7.0 5.7 3.5 2.8 2.3 A 
14.8 12.3 11.1 1.0 1.4 8.5 7.6 6.2 2.8 2.2 1.8 A 
12.8 10.7 8.5 0.8 1.2 8.0 5.4 4.4 2.5 1.9 1.6 A 
11.5 9.6 7.6 1.5 2.1 8.2 7.3 6.0 6.2 4.8 4.0 A 
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>+871; 9;; 71/; 6:5;-?/; 9.; >1+?1; +7;
9??:56;

01-22; 3/; 4/5:+66+32/; -7; +76;
8//4/67; 4957+9.;:4; 79;-; 2+:+7; 9;;
+<);9;;71/;>+871;9;;71/;6:5;-?/;9.;
>1+?1;+7;9??:56;

++'; ,95:;192/6; @71/5; 71-.; 7196/; 8:/; 79; 49>8/5;
4967;3//72/6;-5/;4/5:+66+32/;;

@71/5; 71-.; 7196/; 8:/; 79; 49>8/5;
4967;3//72/6;-5/;4/5:+66+32/;

@71/5; 71-.; 7196/;8:/; 79; 49>8/5;
4967;3//72/6;-5/;4/5:+66+32/;

+++'; 0294/;9;;A5-+.; 01-22;.97;3/;:95/;71-.;+;+.;(,; 01-22;.97;3/;:95/;71-.;+;+.;+*; 01-22;.97;3/;:95/;71-.;+;+.;+(;
+B'; C+B/;D.976E; ; ; ;

5!"#$%%$&'!*()*$#+#*,$-!*./**
0$1!*23.4*.3*

5!"#$%%$&'!*()*$#+#*,$-!*./**
0$1!*23.4*.3*

5!"#$%%$&'!*()*$#+#*,$-!*./**
0$1!*23.4*.3*

6$748*./*
6$7!*9):!%*
./*;+4*,$-!%*
./*<$#&!"=*

()**

F-559>;G-?/6;
-.8;o;9;;71/;
,+871;G-?/;

H296/;79;I8A/6;
9;;H:7;0+J/;9;;

K+:3/5;

L/:-+.+.A;H/.75-2;
M-2;;9;;71/;,+871;9;;

71/;,+8/;G-?/6;

F-559>;G-?/6;
-.8;o;9;;71/;
,+871;G-?/;

H296/;79;I8A/6;
9;;H:7;0+J/;9;;

K+:3/5;

L/:-+.+.A;
H/.75-2;M-2;;9;;
71/;,+871;9;;71/;
,+8/;G-?/6;

F-559>;G-?/6;
-.8;o;9;;71/;
,+871;G-?/;

H296/;79;I8A/6;
9;;H:7;0+J/;9;;

K+:3/5;

L/:-+.+.A;
H/.75-2;M-2;;9;;
71/;,+871;9;;71/;
,+8/;G-?/6;

N*; +,; +,; +O; +O; (O; $,;
+,,; +$; +$; (*; (*; $=; $O;
+*,; +O; +O; $=; $=; *N; *N;
(,,; ((; (*; )); *,; ''; N*;
(*,; (*; (O; *,; *N; ''; =N;
$,,; (N; $=; *); N*; =+; ++);
$*,; (O; )+; *N; =+; =N; +($;
),,; $(; )); '$; =N; O'; +$(;

)*,; $$; )N; ''; O$; OO; +)+;
*,,; $*; *,; 'O; +,,; +,*; +*,;
**,; $'; *(; N(; +,$; +,=; +*';
',,; $=; *$; N*; +,'; ++); +*O;

B';H1/?D6;-.8;61-D/6E; ; ; ; ; ;

I%,26*'!*260*J#-0*'!*260*
H%3.0"**
D#$*

F0"3%**%.(0*>0?26*
D#$*

F0"3%**%.(0*>0?26*
D#$*

F0"3%**%.(0*>0?26*
D#$*

B&; 1!; !&; $';
122; 18; $&; &%;
1&2; !&; &2; B&;

!22; $$; '&; 33;
!&2; %2; 81; 1!2;
$22; &2; 122; 1&2;
$&2; &B; 11&; 1B1;

%22; ''; 1$1; 138;
%&2; B'; 1&2; !!&;
&22; 8$; 1'&; !%3;

&&2; 32; 181; !B2;
'22; 122; !22; $22;

:<2<!; /QM; YTGQFVFEMK; KMZMNER; LF\MH; FH; :<2<!<1; DHK

YMTOFRRFVIM; KMZMNER; LF\MH; FH; :<2<!<!; RQDII; DYYI^; EG

RETJNEJTDI;EFOVMT[

:<2<!<1;L!+)$A$("&*&"'"<(%

3GGRM;LTDFHRP;RYIFERP;NGOYTMRRFGH;XGGK;FH;NGHFZMTGJR

RYMNFMRP; QMDTEXGGK; TGEP; RDY; TGEP; NTGGcMKHMRRP; XGTO

QGIMR;ODKM;V^;YGXKMT;YGRE;VMMEIMR;DHK;YFENQ;YGNcMER

RQDII;HGE;VM;YMTOFEEMK;FH;DII;EQM;EQTMM;LTDKMR[

:<2<!<!;L"!/$%%$A2"*9"'"<(%

&MZMNER; EG; EQM; MdEMHE; RYMNFZFMK; FH; /DVIM; :; RQDII; VM

YMTOFRRFVIM[

2"/$;j;%DHMR;DTM;YMTOFEEMK;YTG\FKMK;EQM^;DTM;HGE;NGOVFHMK

XFEQ; cHGER; DHK; EQM; TMKJNEFGH; FH; RETMHLEQ; GH; DNNGJHE; GZ; EQM

XDHMR;FR;HGE;OGTM;EQDH;EQM;TMKJNEFGH;XFEQ;ODdFOJO;DIIGXDVIM

cHGER[

:<2<7;6+<.($+,*+'*9"'"<(%

/QM; FHZIJMHNM; GZ; KMZMNER; FH; EFOVMT; FR; KFZZMTMHE; ZGT

KFZZMTMHE;IGNDEFGHR;FH;EQM;RETJNEJTDI;MIMOMHE[;/QMTMZGTMP

EQMRM;RQGJIK;VM;YIDNMK;KJTFHL;NGHRETJNEFGH;FH;RJNQ;D

XD^;RG;EQDE;EQM^;KG;HGE;QD\M;DH^;DK\MTRM;MZZMNE;GH;EQM

OMOVMTRP; FH; DNNGTKDHNM; XFEQ; EQM; DNNMYEMK; REDHKDTK

h=f(9S-Wi[

   
  

     



3#4$(2(5$4*-$*4#'(+.5%,"(6(5.-$%&"(7($%8).4(#"+()#8)&&9(7#($%8).4 1M

:<K( 5@I>BOICI>9

:<K<1! ;1$(.A$2$(E* $,* !"%5"<(* +'* 91!.A$2$(E* .,&

@!".(.A$2$(E*'+!*L"!/.,",(*;(!1<(1!"%

/QMTM;DTM;EXG;NQGFNMR;DR;LF\MH;FH;:<K<1<1;DHK;:<K<1<![

:<K<1<1; >$!%(*<)+$<"

/QM;RYMNFMR;RQDII;VM;DH^;GHM;GZ;EQM;ZGIIGXFHLe

DW @HETMDEMK; QMDTEXGGK; GZ; QFLQ; KJTDVFIFE^[

BMDTEXGGK;FZ;NGHEDFHFHL;OGTM;EQDH;)-;YMTNMHE

RDY;XGGKP;OD^;HMMK;NQMOFNDI;ETMDEOMHE;ZGT

YTGEMNEFGHg

VW /TMDEMK; QMDTEXGGK; GZ; OGKMTDEM; DHK; IGX

KJTDVFIFE^; DHK; +IDRR; _D`; DHK; +IDRR; _V`

ETMDEDVFIFE^g

NW BMDTEXGGK; GZ; OGKMTDEM; KJTDVFIFE^; DHK

+IDRR _N`; ETMDEDVFIFE^; DZEMT; YTMRRJTM

FOYTMLHDEFGHg;DHK

KW *DYXGGK; GZ; DII; NIDRRMR; GZ; KJTDVFIFE^; DZEMT

EQGTGJLQ;ETMDEOMHE;XFEQ;YTMRMT\DEF\M[

:<K<1<!; ;"<+,&*<)+$<"

/QM;RYMNFMR;GZ;EFOVMT;RQDII;VM;QMDTEXGGK;GZ;OGKMTDEM

KJTDVFIFE^;DHK;+IDRR;_K`;ETMDEDVFIFE [̂

:<K<!; M)+$<"*+'*;5"<$"%*'+!*6+.&3-".!$,:*@"/5+!.!E

;(!1<(1!"%* +!* ;"/$3;(!1<(1!.2* M+/5+,",(%* .(

M+,%(!1<($+,*;$("

/QM;RYMNFMR;RQDII;VM;DH^;GHM;GZ;EQM;ZGIIGXFHLe

DW BMDTEXGGK; GZ; IGX; KJTDVFIFE^; DHK; +IDRR; _M`

ETMDEDVFIFE^g;GT

VW /QM; RYMNFMR; XQGRM; KJTDVFIFE^; DHKUGT

ETMDEDVFIFE^;FR;^ME;EG;VM;MREDVIFRQMKP;DR;IFREMK

FH;/DVIM;)[

:<L( /BF>GJIJPF

9II;RETJNEJTDI;OMOVMTR;RQDII;VM;ZTDOMKP;DHNQGTMKP;EFMK

DHK; VTDNMK; EG; KM\MIGY; EQM; RETMHLEQ; DHK; TFLFKFE^

HMNMRRDT^; ZGT; EQM;YJTYGRMR; ZGT;XQFNQ; EQM^; DTM;JRMK[

9IIGXDVIM;RETMRRMR;GT;IGDKR;GH;aGFHER;DHK;ZDREMHMTR;RQDII

VM; KMEMTOFHMK; FH; DNNGTKDHNM; XFEQ; TMNGLHFbMK

YTFHNFYIMR[;+GOOGH;OMNQDHFNDI;ZDREMHFHLR;DTM;GZ;VDT

E^YM;RJNQ;DR;HDFIR;DHK;RYFcMRP;XGGK;RNTMXR;DHK;VGIERP

DHK; EFOVMT; NGHHMNEGTR; FHNIJKFHL* OMEDIIFN; TFHLR; GT

XGGKMH; KFRNfKGXMIR[; +QMOFNDI; ZDREMHFHLR; FHNIJKM

R^HEQMEFN;DKQMRF\MR;ZGT;RETJNEJTDI;DYYIFNDEFGHR[

2"/$;j;*^HEQMEFN;DKQMRF\MR;DTM;DVIM; EG;DNQFM\M; ZGT; EFOVMT

XQDE;XMIKFHL;QDR;DNQFM\MK;ZGT;REMMI[

:<M( 4G`@I?GNGJ>F(EH(5>?@A>@?BC($INOG?

/QM;\DTFGJR;GEQMT;TM]JFTMOMHER;GZ;RETJNEJTDI;EFOVMT;ZGT

JRM;FH;VJFIKFHL;RQDII;VM;FH;DNNGTKDHNM;XFEQ;EQM;DNNMYEMK

REDHKDTK;h=f(9S-Wi[

;( 3.48%55%)'.(5$4.55.5

;<1;!JHKDOMHEDI;RETMRR;\DIJMR;GZ;KFZZMTMHE;LTGJYR;GZ

EFOVMT; DTM; KMEMTOFHMK; GH; RODII; NIMDT; RYMNFOMH

DNNGTKFHL; EG; DNNMYEMK; REDHKDTKR; h=f(9S.Wi[; /QMRM

\DIJMR;DTM;EQMH;KF\FKMK;V^;EQM;DYYTGYTFDEM;ZDNEGTR;GZ

RDZME^;EG;GVEDFH;EQM;YMTOFRRFVIM;RETMRRMR[;ADIJMR;GZ;EQMRM

ZDNEGTR;GZ;RDZME^;ZGT;KFZZMTMHE;RETMHLEQ;NQDTDNEMTFREFNR

DTM;DR;YMT;EQM;TMIM\DHE;EDVIM;GZ;EQM;DNNMYEMK;REDHKDTK

h=f(9S-Wi[

;<! ;/QM;YMTOFRRFVIM;RETMRRMR;ZGT;4TGJYR;9P;6;DHK;+

ZGT;KFZZMTMHE;IGNDEFGHR;DYYIFNDVIM;EG;4TDKM;1;RETJNEJTDI

EFOVMT;RQDII;VM;DR;LF\MH;FH;/DVIM;<;YTG\FKMK;EQDE;EQM

ZGIIGXFHL;NGHKFEFGHR;DTM;RDEFRZFMKe

DW /QM; EFOVMTR; RQGJIK;VM;GZ;QFLQ;GT;OGKMTDEM

KJTDVFIFE^;DHK;VM;LF\MH;EQM;RJFEDVIM;ETMDEOMHE

XQMTM;HMNMRRDT^g

VW /FOVMT;GZ;IGX;KJTDVFIFE^;RQDII;VM;JRMK;DZEMT

YTGYMT;YTMRMT\DEF\M;ETMDEOMHE;EG;LGGK;YTDNEFNM

h=f(9S=Wig;DHK

NW /QM; IGDKR; RQGJIK; VM; NGHEFHJGJR; DHK

YMTODHMHE;DHK;HGE;GZ;FOYDNE;E^YM[

;<7( /QM; YMTOFRRFVIM; RETMRRMR; SMdNMYEFHL; =W; LF\MH; FH

/DVIM;<;RQDII;VM;OJIEFYIFMK;V^;EQM;ZGIIGXFHL;ZDNEGTR;EG

GVEDFH;EQM;YMTOFRRFVIM;RETMRRMR;ZGT;GEQMT;LTDKMR;YTG\FKMK

EQDE;EQM;NGHKFEFGHR;IDFK;KGXH;FH;;<!;DTM;RDEFRZFMKe

DW !GT;RMIMNE;LTDKM;EFOVMT e )[)=

VW !GT;4TDKM;11;EFOVMT e >[:8

$BOCG(M(8IJIN@N!3G?NIFFIOCG(5>?GFF('INI>F

RIJ("aNN!S(IJ($Q?GG(,?E@DF(EH(5>?@A>@?BC

$INOG?F(R/E?(,?B=G(%(8B>G?IBCS

SM2.1%"%*-[.;.,&;-[(W

!6(

5'7(

!0+#/:04(

;4.+.$0#+(

<'$.0%'/('((

>&#(

?+'=>(

?(

?+'=>(

@(

?+'=>(

;(

#1"; #!"; #$"; #%"; #&"; #'";

+"; P=?4+?H;-?4;
F=?N+7?;-(7?H;

H5-+?;

Q?N+4=;1"; 18R2; 1!R2; 8R&;

++"; ,D=-5;!";;

K75+L7?F-(;

;

S((;
M7G-F+7?N;

;

1R2&;

;

2R'%;

;

2R%3;

; S(7?H;H5-+?; S((;

M7G-F+7?N;

1R&; 2R31; 2RB2;

+++"; N7:O5=NN+7?;
O-5-((=(;F7;H5-+?;

Q?N+4=;1"; 11RB; BR8; %R3;

+*"; N7:O5=NN+7?;
O=5O=?4+G;(-5;F7;
H5-+?;

Q?N+4=;1"; %R2; !R&; 1R1;

*"; T74;(;N;7P;

=(-NF+G+FU;
#;V;12$;OP::!";

S((;(7G-F+7?N;

-?4;H5-4=;

1!R'; 3R8; &R';

)W;!GT;XGTcFHL;RETMRRMR;ZGT;GEQMT;IGNDEFGHR;GZ;JRMP;EQDE;FRP;GJERFKM

DHK;XMEP;LMHMTDII^;ZDNEGTR;GZ;-U=;DHK;.U(;DTM;DYYIFMK[
.W;/QM;\DIJMR;GZ;QGTFbGHEDI;RQMDT;EG;VM;JRMK;GHI^;ZGT;VMDOR[;1H;DII

GEQMT;NDRMR;RQMDT;DIGHL;LTDFH;EG;VM;JRMK[

   
  

     



!0 "#$%&"#'()*%'+%",(-&+.(&/(%"+%#(!012

;<7<1; %QMH; IGX; KJTDVFIFE^; EFOVMTR; DTM; EG; VM; JRMK

h%"" ;<!SVWi; GH; GJERFKM; IGNDEFGHRP; EQM; YMTOFRRFVIM

RETMRRMR;ZGT;DII;LTDKMR;GZ;EFOVMTP;DTTF\MK;DE;V^;;<!;DHK ;<7

RQDII;VM;OJIEFYIFMK;V^;>[:>[

;<:( 8E=IHIAB>IEJ(/BA>E?F(HE?(3G?NIFFIOCG(5>?GFFGF

;<:<1; 91"*(+*M).,:"*$,*;2+5"*+'*7!.$,

%QMH;EQM;EFOVMT;QDR;HGE;VMMH;LTDKMK;DHK;QDR;ODaGT

KMZMNER;IFcM;RIGYM;GZ;LTDFHP;cHGER;DHK;NQMNcR;GT;RQDcMR

VJE;HGE;VM^GHK;YMTOFRRFVIM;\DIJMP;EQM;YMTOFRRFVIM;RETMRR

LF\MH;FH;/DVIM;);RQDII;VM;OJIEFYIFMK;V^;OGKFZFNDEFGH

ZDNEGT; P); ZGT; KFZZMTMHE; RIGYMR; GZ; LTDFH; DR; LF\MH; FH

/DVIM )>[

$BOCG(10(8E=IHIAB>IEJF(/BA>E?($1(>E(#CCEY(HE?

-QBJPG(IJ(5CEDG(EH(,?BIJ

SM2.1%"*-[8[)W

A$.(4()7/($*(B7)/$6(0$11(!"(
#$%(

!"$!"(

075/.A71;9;;Q/-:6W;
X9+676;-.8;K+/6;

075/.A71;9;;Y9676;
95;H92::.6;

&+'; &('( &$'; &)';

+'! +;+.;+,; ,R=,; ,RN);
++'! +;+.;+(; ,RO,; ,R=(;
+++'! +;+.;+); ,RO=; ,R=N;
+B'! +;+.;+*;-.8;;2-77/5; +R,,; +R,,;

2"/$; j; !GT; FHEMTOMKFDT^; RIGYMR; GZ; LTDFHRP; \DIJMR; GZ

OGKFZFNDEFGH;ZDNEGT;OD^;VM;GVEDFHMK;V^;FHEMTYGIDEFGH[

;<:<!( 91"*(+*91!.($+,*+'*6+.&

!GT;KFZZMTMHE;KJTDEFGHR;GZ;KMRFLH;IGDKP;EQM;YMTOFRRFVIM

RETMRRMR; LF\MH; FH; /DVIM; ); RQDII; VM; OJIEFYIFMK; V^; EQM

OGKFZFNDEFGH;ZDNEGT;P.;LF\MH;FH;/DVIM;))[

2"/$;j;/QM;RETMHLEQ;YTGYMTEFMR;GZ;EFOVMT;JHKMT;IGDK;DTM;EFOMf

KMYMHKMHE<

$BOCG(11(8E#IHIAB>IEJ(/BA>E?(R$!SU(HE?(-QBJPG(IJ

+@?B>IEJ(EH('EB#IJP

SM2.1%"*-[8[.W

$%(
&'((

)*+,-.'/('0(1',../2; 3'..0.4,-.'/(5,4-'+(6$!7;

&+'( &('( &$';

+'! H9.7+.:9:6;&F95:-2'; +R,;
++'! K>9;:9.716; +R+*;
+++'! 0/B/.;8-S6; +R(*;
+B'! ,+.8;-.8;/-571Z:-D/; +R$$;
B'; 0.67-.7-./9:6;95;+:4-?7; (R,,;

;<:<!<1; /QM; ZDNEGT* P.; FR; DYYIFNDVIM; EG; OGKJIJR; GZ

MIDREFNFE^; XQMH; JRMK; EG; KMRFLH; EFOVMT; NGIJOHRP

GEQMTXFRM;EQM^;KG;HGE;DYYI^;EQMTMEG[

;<:<!<!;1Z;EQMTM;DTM;RM\MTDI;KJTDEFGH;GZ;IGDKR;SFH;DKKFEFGH

EG;EQM;NGHEFHJGJRW;EG;VM;NGHRFKMTMKP;EQM;OGKFZFNDEFGH

ZDNEGT;RQDII;VM;VDRMK;GH;EQM;RQGTEMRE;KJTDEFGH;IGDK;FH

EQM;NGOVFHDEFGHP; EQDE; FRP; EQM;GHM;^FMIKFHL;EQM; IDTLMRE

FHNTMDRM; FH; EQM; YMTOFRRFVIM; RETMRRMRP; YTG\FKMK; EQM

KMRFLHMK;RMNEFGH;FR;ZGJHK;DKM]JDEM;ZGT;D;NGOVFHDEFGH

GZ;GEQMT;IDTLMT;KJTDEFGH;IGDKR[

2"/$;j;1H;DH^;RETJNEJTDI;EFOVMT;KMRFLH;ZGT;KMDK;IGDKRP;RHGX

IGDKR;DHK;XFHK;GT;MDTEQ]JDcM;IGDKRP;OMOVMTR;OD^;VM;KMRFLHMK

GH; EQM;VDRFR;GZ; EGEDI; GZ; RETMRRMR;KJM; EG;KMDKP; RHGX;DHK;XFHK

IGDKR;JRFHL;OGKFZFNDEFGH;ZDNEGT;P.;k;)[((;ZGT; EQM;YMTOFRRFVIM

RETMRRMR;S%"";/DVIM;)W; EG;DNNGOOGKDEM; EQM;XFHK;IGDKP; EQDE; FRP

EQM;RQGTEMRE;GZ;KJTDEFGH;DHK;LF\FHL;EQM;IDTLMRE; FHNTMDRM;FH;EQM

YMTOFRRFVIM;RETMRRMR[;/QM;RMNEFGH;EQJR;ZGJHK;FR;NQMNcMK;EG;OMME

EQM;TM]JFTMOMHER;VDRMK;GH;KMDK;IGDKR;DIGHM;XFEQ;OGKFZFNDEFGH

ZDNEGT;P.;k;)[>>[

;<:<!<7( 0GKFZFNDEFGH;ZDNEGT;P.;RQDII;DIRG;VM;DYYIFMK;EG

DIIGXDVIM;IGDKR;ZGT;OMNQDHFNDI;ZDREMHMTR;FH;KMRFLH;GZ

aGFHERP;XQMH; EQM;XGGK;DHK;HGE; EQM;RETMHLEQ;GZ;OMEDI

KMEMTOFHMR;EQM;IGDK;NDYDNFE [̂

2( +.5%,"(-&"5%+.4#$%&"5

2<1(9II;RETJNEJTDI;OMOVMTRP;DRRMOVIFMR;GT;ZTDOMXGTc

FH;D;VJFIKFHLP;FH;NGOVFHDEFGH;XFEQ;EQM;ZIGGTRP;XDIIR;DHK

GEQMT;RETJNEJTDI;YDTER;GZ;EQM;VJFIKFHL;RQDII;VM;NDYDVIM

GZ;RJREDFHFHLP;XFEQ;KJM;REDVFIFE^;DHK;REFZZHMRR;EQM;XQGIM

KMDK;DHK; FOYGRMK; IGDKFHLR;DR;YMT;,DTE;=; _*ETJNEJTDI

&MRFLHP;*MNEFGH;);3GDKRP;!GTNMR;DHK;$ZZMNER`;GZ; EQM

+GKMP;XFEQGJE;MdNMMKFHL;EQM;IFOFER;GZ;TMIM\DHE;RETMRRMR

RYMNFZFMK;FH;EQFR;*JVRMNEFGH[

2<!(6JFIKFHLR;RQDII;VM;KMRFLHMK;ZGT;DII;KMDK;DHK;FOYGRMK

IGDKR; GT; ZGTNMR; DRRJOMK; EG; NGOM; JYGH; EQMO; KJTFHL

NGHRETJNEFGH;GT;JRMP;FHNIJKFHL;JYIFZER;GT;QGTFbGHEDI;ZGTNMR

ZTGO;XFHK;DHK;ZGTNMR;ZTGO;MDTEQ]JDcMR;GT;GEQMT;IGDKFHLR[

*ETJNEJTDI; OMOVMTR; DHK; EQMFT; NGHHMNEFGHR; RQDII; VM

YTGYGTEFGHMK;EG;YTG\FKM;D;RGJHK;DHK;REDVIM;RETJNEJTM;XFEQ

DKM]JDEM;RETMHLEQ;DHK;REFZZHMRR[;%GGKMH;NGOYGHMHER;FH

NGHRETJNEFGH;LMHMTDII^;FHNIJKM;YDHMIR;ZGT;RQMDEQFHL;DHK

KFDYQTDLORP; RFKFHLP; VMDORP; LFTKMTP; NGIJOHRP; IFLQE

ZTDOFHLRP;ODRGHT^;XDII;DHK;aGFRE;NGHRETJNEFGHP;QMD\^f

ZTDOMRP;LIJMK;IDOFHDEMK;RETJNEJTDI;OMOVMTRP;RETJNEJTDI

RDHKXFNQMRP;YTMZDVTFNDEMK;YDHMIRP;IDOMIID;DTNQMRP;YGTEDI

ZTDOMR;DHK;GEQMT;DJdFIFDT^;NGHRETJNEFGHR[

2<7( "G>(5GA>IEJ

2<7<1;/QM;HME;RMNEFGH;FR;GVEDFHMK;V^;KMKJNEFHL;ZTGO;EQM
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1 5 3*-%;0,'5&%33(6%;3+&%33;*.,24;4&*(27

89:;;<;=>'?,.3;*&%;%@0.A3(6%;+,;+$(3;-(4A&%7

BCD7;EP;FC=:GCHI:C98;9B;B9GJ;=;C8;F9K;L;M9C8:

11( ,'*.+('#8%"#$.+(-&"5$4*-$%&"

11<1; F%6%.,5'%2+3;(2;+$%;-(%.);,-;3>2+$%+(0;*)$%3(6%

$*6%;?&,A4$+;4.A(24; +%0$2(NA%3;#(+$(2; +$%; &*24%;,-

%24(2%%&(24;5&*0+(0%7;:('?%&;'%'?%&3;,-;.*&4%&;0&,33O

3%0+(,23;*2);.,24;.%24+$3;0*2;?%;-*?&(0*+%);-&,';3'*..

3(P%);5.*213;?>;+$%;5&,0%33;,-;4.A.*'7;:$%;+%&';4.A%)

.*'(2*+%);+('?%&;0,23+&A0+(,2;*3;*55.(%);+,;3+&A0+A&*.

'%'?%&3;&%-%&3;+,;6*&(,A3;.*'(2*+(,23;4.A%);+,4%+$%&/

%(+$%&; (2;3+&*(4$+;,&;0A&6%);-,&'/;$*6(24;4&*(2;,-;*..

.*'(2*+(,23; %33%2+(*..>;5*&*..%.; +,; +$%; .%24+$;,-; +$%
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0$,(0%;,-;4.A%3/; &%-%&%20%;'*>;?%;'*)%; +,;*00%5+%)
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A3%);-,&;-*?&(0*+(,2;,-;4.A.*';(2;+&,5(0*./;$(4$;$A'()

0.('*+%3;.(1%;C2)(*7

11<1<!* 9$!80$1(8%,!"*.1*'28&'

C2; *?3%20%; ,-; *; 3>3+%'*+(0; -.,#O.(2%; (2; *; -*0+,&>/

5&,6(3(,23;,-;(2+%&'%)(*+%;+%0$2,.,4>;3$*..;?%;0&%*+%)

-,&;'*2A-*0+A&(24; 3+&A0+A&*.;%.%'%2+37;:$%; 30$%)A.%

(26,.6%3;+$%;-,..,#(24;3+%53\

*X F&>(24;,-;5.*213]

?X [.*2(24]

0X ;2)O^,(2+(24;?>;30*&-3;,&;-(24%&3]

)X _*0$(2(24;,-;.*'(2*+(,23]

%X =%++(24;A5;)&>;*33%'?.>;,-;3+&A0+A&*.;A2(+]

-X S55.(0*+(,2;,-;4.A%]

4X S33%'?.>;*2);5&%33(24;+$%;.*'(2*+(,23]

$X JA&(24;+$%;4.A%;.(2%3/;*3;35%0(-(%)];*2)

^X B(2(3$(24/;5&,+%0+(,2;*2);3+,&*4%:

11<1<7( :$%;(2-,&'*+(,2;#(+$;&%4*&);+,;?.,01;3$%*&;+%3+

&%3A.+3;,2;4.A%);+('?%&;^,(2+3;(3;4(6%2;(2;:*?.%;E`7

$BOCG(1L()CEAI(5QGB?($GF>(4GF@C>F(EJ(,C@G#($INOG?(DEIJ>F

W7&$86';EE7E7VX

Q%-.F,-"($'",+($-+",,(
6S/,.."(1'4,-.'/7(

Va@@";

$%(&'(( &.FP"+($!"4.",(

W92'D;K'@3/G;N29.A;F1/;
bGE'.;#c.Gd9'.F/D$;
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D/1SD/;;
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''$; ;;#;"#*;#&%;=E;#e1E'G$; +b(+fd; d(&b,; 1;
'''$; ;;#;"#*>"6(&";#;#ME3:2$; +&(+",; b(+cc; %("%d;
'.$; ;6<"4"#*?/('#&"..">#;#eEGE6'G'6$; +b(ffc; +&(+",; b(c-&;
.$; ;4#/"'#;=&#*"+/";#;#V//@$; +"(bbd; d("bc; -("&f;
.'$; 9#.&%#+(=.".*=@.&'"A;#e1/6F.:F$; -(f&&; +(,,-; 1;
.''$; 9%/'E.*/%(/#';#Z/9DEG$; ,(-,d; &("+-; %("%d;
.'''$; !#6<%',"#*."..((;#W'6699$; +f(bcb; +b(+fd; c(%"f;
'0$; BE;#6@=&E.*%E,%+"("/%.;#e:?E2S4F:6$; +"(+,&; +f(c-d; b(+f+;
0$; ?'%<"#*&"6"%)(6"#;#Z1E>E.$; -(c"d; +f(--c; ,(&db;
0'$; C(=%#*E&"6".;#eEG:.YE.A99$; +&(-+%; c(%"f; 1;
0''$; C(=%#*,6#<'#*_C2*=#'D")6('#;#f94/E$; +b(ffc; +%(-%"; f(&c+;
0'''$; 7#+,")%'#*E+/";#;#CE.A9$; c(&+-; c(&+-; %(-",;
0'.$; 7#/=E;#*6(+,")(6"#;#CE1:E$; c(-+f; f(--%; d(&b,;
0.$; 7%.E#*)%''%#;#C/6:E$; +"(+,&; +(fdc; "("b,;
0.'$; 7('E.*#6<#;#C:23/GGS$; c(-+f; +%(d%&; -(+&";
0.''$; D"+E.*<#66";="#+#*#eE'2$; b(&c&; ,(%dd; d("bc;
0.'''$; D"+E.*'(A<E',="";#e1'G$; ,(f-"; ,(d,c; d(dbf;
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00.'$; 3@4@,"E>*;E4#"+"";#dE@E.$; +f(dc+; c(&+-; +f(%f+;
00.''$; H%'>"+#6"#*#6#&#;#WE'.$; c(%"f; +%(b%-; -(+&";
00.'''$; H%;&(+#*,'#+/".;#K/EY$; +f(c-d; b(c-&; ,(%dd;
00'0$; H%'>"+#6"#*>@'"(;#'=#;#f9229?Y$; -(%%c; c(""+; c(-+f;
000$; H((+#*;"6"#&#;#K99.$; ,(-,d; &(cfb; ,(+-f;

89:;;<;:$%;(2-,&'*+(,2;4(6%2;(2;+$%;*?,6%;+*?.%;(3;?*3%);,2;+$%;?.,01;3$%*&;+%3+;&%3A.+3;,2;4.A%);+('?%&;^,(2+3;0,2)A0+%);,2;+$%;?*3(3
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35&%*)(24/;5&%33(24;*2);0A&(24;#*3;),2%;*3;5%&;+$%;(23+&A0+(,23;,-;*)$%3(6%;'*2A-*0+A&%&3;A2)%&;('5&,6(3%);+%0$2(NA%3;.,0*..>;)%6%.,5%)7

=A3+*(2*?.%;5%&(,);?%-,&%;)%.*'(2*+(,2;,-;4.A%;?,2);WA&%*;-,&'*.)%$>)%X;(2;#%*+$%&(24;+%3+3;#*3;&%0,&)%);-,&;,6%&;*;>%*&7;L('(+%)
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11<!( +GFIPJ(EH(,C@G#('BNIJB>G#()GBNF
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D.A%);.*'(2*+%);3+&A0+A&*.;'%'?%&3;3$*..;?%;-*?&(0*+%)

,2.>;#$%&%; +$%&%;*&%;*)%NA*+%; -*0(.(+(%3; -,&;*00A&*+%

3(P(24;*2);3A&-*0(24;,-;5.*213/;A2(-,&';*55.(0*+(,2;,-

4.A%/;5&,'5+;*33%'?.>/;*2);*55.(0*+(,2;,-;*)%NA*+%

5&%33A&%; *2);5&%30&(?%); +%'5%&*+A&%; -,&; 3%++(24; *2)

0A&(24;,-;+$%;4.A%7;F%3(42;*2);-*?&(0*+(,2;3$*..;?%;(2

*00,&)*20%;#(+$;%3+*?.(3$%);%24(2%%&(24;5&(20(5.%3;*2)
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3+&A0+A&%3;-&,';3'*..;),'%3+(0;&*-+%&3;,&;&()4%3;+,;+$%
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BCD7;EV;[9==CHL;;9GC;8:S:C98;9B;[LS8h=;C8;DLILS_
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.*'(2*+(,23/;)%5+$;,-;?%*'3; *2);',(3+A&%; 0,2+%2+3

%@5%0+%);#$(.%;(2;3%&6(0%7;H%*'3;,-;.*&4%;35*23;3$*..

?%;)%3(42%);#(+$;*;3A(+*?.%;0*'?%&;+,;*33(3+;(2;*0$(%6(24
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-,..,#;35%0(-(0;&,,-;3.,5%3;*0&,33;*;?A(.)(24;*2)i,&;+,
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D.A.*';*..,#3; +$%;%24(2%%&3; +,;'(@;4&*)%3;#(+$(2;*

?%*'7;9?6(,A3.>/;+$%;.,#%&;+%23(.%;5,&+(,2;3$,A.);?%

,-;$(4$;4&*)%;'*+%&(*.7;Z,#%6%&/; (+; (3;5,33(?.%; +,

(20,&5,&*+%; *; 0,23()%&*?.%;6,.A'%;,-; .,#%&;4&*)%

'*+%&(*.; 2%*&; +$%; 2%A+&*.; *@(3; +*1(24; 0*&%; ,-; +$%

$,&(P,2+*.;3$%*&;3+&%337;=('(.*&.>/;35%0(%3;0*2;*.3,;?%

'(@%);)%5%2)(24;A5,2;+$%;',)A.A3;,-;%.*3+(0(+>7

=+&*(4$+;?%*'3;+$*+;#(..;?%;3('5.>;3A55,&+%);3$,A.);?%
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(3;
K-#0
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?%.,#7
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WOX/;35%0(%3;,-;+('?%&/;+$(012%33;,-;.*'(2*+(,2

5&,5,3%)];*2)

?X _%0$*2(0*.; 5&,5%&+(%3; ,-; +('?%&; 35%0(%3

W5%&'(33(?.%;%@+&%'%;-(?&%;3+&%33;(2;?%2)(24O

+%23(,2/; 5%&'(33(?.%; 0,'5&%33(6%; 3+&%33

5%&5%2)(0A.*&;+,;4&*(2/;',)A.A3;,-;%.*3+(0(+>/

5%&'(33(?.%;3$%*&;3+&%33;5*&*..%.;+,;4&*(2X7

:$%;5%&'(33(?.%;3$%*&;3+&%33;*+;+$%;4.A%;.(2%;(3

*+;.%*3+;+$%;3*'%;*3;+$%;5%&'(33(?.%;3$%*&;3+&%33

5*&*..%.;+,;4&*(2;,-;+$%;35%0(%3;(2;)%3(42/;A2.%33

,+$%&#(3%;+%3+%)7

;+21($+,\

*X L%+/;A;g;#()+$;,-;?%*'/;*2);&;g;)%5+$;,-;?%*'/

-,&;.*+%&*.;3+*?(.(+>/
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?X F%+%&'(2%;?%2)(24;','%2+;,2; +$%;?*3(3;,-

35*2/; .,*)(24; *2); 3A55,&+; 0,2)(+(,23; W3*>/

O6i`;-,&;?%*'3;#(+$;?,+$;%2)3;-(@%)X7

0X S.3,/;H%2)(24;','%2+;WJX;g;H%2)(24;3+&%33

W'?X;h;=%0+(,2;',)A.A3;WXX7
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%& '()*;A&P;)?+,-./%;,+;01&;,.%;A2&;,334*/%;,+

0,&5;,((-6/;,+;,77()7(-,+/;6,84/3;)9;A;,.%;&:

/& ;</1=;9)(;%/98/1+-).;)9;?/,*:;>-.1/;%/,%;8),%

-3; 9)(; 8).?; +/(*5;%)4?8/; +<-3; 9)(;%/98/1+-).

1</1=5;+<,+;-35

O*@;0P;A;9".&*2+.&&;t;F/5+%"&*2+.&

B/98/1+-).; -3; +);?/; 8-*-+/%; +); +</; 37/1-9-/%

(/C4-(/*/.+5;3,D;E:EEF;)9;37,.:

>4?3+-+4+-.?;6,84/3;)9;A;,.%;&;9()*;0%&;,.%;F

0S* A&FGHP&; -.; +</; 9)(*48,; 9)(; %/98/1+-).5

7/(9)(*;1</1=;,?,-.3+;+</;8-*-+;9)(;%/98/1+-).:

9& B/1-%/; +</; .4*?/(; ,.%; +<-1=./33; )9

8,*-.,+-).3;9)(;+</;(/C4-(/%;%/7+<;)9;3/1+-).:
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11<!<7( J.("!$.2

I,*-.,+-.?;?),(%3;3<,88;.)+;1).+,-.;%/1,D5;=.)+3;)(

)+</(;3+(/.?+<;(/%41-.?;1<,(,1+/(-3+-13;-.;/J1/33;)9;+<)3/

3-K/3;)(; ,*)4.+3;7/(*-++/%;?D; 37/1-9-1,+-).3:;L</

*)-3+4(/;1).+/.+;3<,88;,77(),1<;+<,+;/J7/1+/%;-.;3/(6-1/

,.%;3<,88;-.;.);1,3/;/J1//%;HM;7/(1/.+;,+;+</;+-*/;)9

?84-.?:;L</;*)-3+4(/;1).+/.+;)9;-.%-6-%4,8;8,*-.,+-).3

-.;,;3+(41+4(,8;*/*?/(;3<,88;.)+;%-99/(;?D;*)(/; +<,.

F 7/(1/.+;,+;+</;+-*/;)9;?84-.?:;N84/;3<,88;?/;)9;+D7/

34-+,?8/;9)(;+</;-.+/.%/%;3/(6-1/;)9;,;3+(41+4(,8;*/*?/(:

11<!<:( >.A!$<.($+,]J.,1'.<(1!"

O.;)(%/(; +); ,334(/; ,;P/88Q?).%/%; ,.%;P/88Q9-.-3</%

*/*?/(;)9; +(4/; 3<,7/;,.%; 3-K/5;,88;/C4-7*/.+5;/.%Q

R)-.+-.?5;?84/;37(/,%5;,33/*?8D5;7(/33-.?5;14(-.?;)(;,.D

)+</(;)7/(,+-).;-.;1)../1+-).;P-+<;+</;*,.49,1+4(/;)9

?84/%;3+(41+4(,8;*/*?/(3;3<,88;?/;-.;,11)(%,.1/;P-+<

+</; ,6,-8,?8/; ?))%; 7(,1+-1/3; ,.%; ,3; 7/(; ?84/
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8,*-.,+-).35;P<-1<;3<,88;.)+;?/;8)1,+/%;-.;6/(D;<-?<8D

3+(/33/%;)4+/(;8,*-.,+-).3:
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u4,8-+D; 1).+()85; -.37/1+-).; ,.%; +/3+-.?; %4(-.?

7()%41+-).; -3; /33/.+-,8; +); 3+(41+4(,8;?848,*:;>7/1-,8
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P/,+</(:
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3+(/.?+<;#$%3`3#$%;37/1-/3;)9;+-*?/(;-.;?84/%;8,*-.,+/%

1).3+(41+-).5;-+;-3;./1/33,(D;+);1).%41+;?8)1=;3</,(;,.%

)+</(;(/8,+/%;+/3+3;-.;,11)(%,.1/;P-+<;,11/7+/%;3+,.%,(%

UUQFV0HH&W:;>+(41+4(,8;8),%-.?;+/3+3;).;7()+)+D7/;3-K/3

7()6-%/;-.9)(*,+-).;).;+</;3+(/.?+<;7()7/(+-/35;3+-99./33

)(;(-?-%-+D;,?,-.3+;%/98/1+-).;)9;,;?/,*:;O.9)(*,+-).

).;%-99/(/.+;3+(/.?+<;94.1+-).3;,3;)?+,-./%;9()*;341<

-.%-?/.)43;+/3+3;1,((-/%;)4+;).;8,*-.,+/%;+-*?/(;?/,*3

,(/;?-6/.;-.;L,?8/;HX5;9)(;?4-%,.1/;-.;%/3-?.:

1!( '#8%"#$.+(\."..4('*8).4

1!<1; ;/(+,-.; (/1).3+-+4+/%; 8-?.)1/8848)3-1;7()%41+3

P-+<;9-?(/;)(-/.+/%;,8).?;,;37/1-9-1;%-(/1+-).;<,6/;?//.

%/6/8)7/%; ,.%; ,(/;?/-.?; ,%)7+/%; 9)(; 8),%;?/,(-.?

,778-1,+-).3:;I,*-.,+/%;6/.//(; 84*?/(; -3;)./; 341<

7()%41+;%/6/8)7/%;,3;,;(/348+;)9;(/3/,(1</3;-.;78,.+,+-).

?()P.;37/1-/3;)9;P))%:;B/.3-+D;)9;8,*-.,+/%;6/.//(

84*?/(; (,.?/3; 9()*; UEE; +); YME; =?G*F;P<-1<; -3

*,.49,1+4(/%; -.;,11)(%,.1/;P-+<;,11/7+/%; 3+,.%,(%

UUQFV0HP&W:

1!<1<1; 9$/",%$+,%

>-K/3;)9;8,*-.,+/%;6/.//(;84*?/(;1)*7)3-+/;3<,88;?/

-.1843-6/;)9;*,(?-.;9)(;%(/33-.?;,.%;9-.-3<-.?;4.8/33

*,.49,1+4(/%; +);)(%/(:;L</;*,(?-.; 9)(;%(/33-.?;,.%

9-.-3<-.?; 3<,88;.)+; /J1//%;F;**; -.; +</;P-%+<; ,.%

+<-1=./33;,.%;HP;**;-.;+</;8/.?+<:

1!<1<!( L"!/$%%$A2"*9"'"<(%

,& Z)-.+-.?;?,73 2 [)+;*)(/; +<,.;F;**;P-%/5

7()6-%/%; +</D; ,(/; P/88

3+,??/(/%;-.;+</-(;37,1-.?;,.%

7)3-+-).; ?/+P//.; +</

3411/33-6/;78-/3:

?& >8)7/;)9;?(,-. 2 [)+;/J1//%-.?;H;-.;HE;-.;+</

9,1/;8,D/(3:

1& L-?<+;=.)+ 2 L<(//;.4*?/(3;47;+);PM;**

%-,*/+/(; -.; H*P; 7()6-%/%

+</D;,(/; 37,1/%;FEE;**;)(

*)(/;,7,(+:

%& \,(7 2 [)+; /J1//%-.?;H:M;**;7/(

*/+(/;8/.?+<:

$BOCG(1M('BNIJB>G#($INOG?()GBNF(((6(5>?@A>@?BC()GJ#IJP($GF>(*J#G?($QI?#(3EIJ>('EB#IJP

0M2.1%";HH:P:M&

>7/1-/3;];L$,1%*I.22$<)$.,.;0^,-8&5

T99/1+-6/;37,.;];P:F;*5;;()33;3/1+-).2;HEE;A;P_E;**5;,.%

V%</3-6/;];`(/,;9)(*,8%/<D%/

T%*"(1,F./,-".($%(
&'((

$-+"/2-'(5*/4-.'/,( &,.%(1,F./,-".(U"+-.4,%(
1,F./,-",(V.-'(5'*+(5*%%(
$.O"(M%,/[,(Q,./2(W($LTX(

CBB(FF(1'/2(&,.%,(

a/GF'?E2;]E@'.EF/6;
G9:G;b2E.Y6H;eE?1;;
(b;@@;K1'?Y;

c9G'X9.FE2;]E@'.EF/6;
e'A1F;b2E.Y6H;eE?1;;

%f;@@;K1'?Y;

$'%..(6Y'/-+'%7(
$!"4.F"/(

#+$; #($; #%$; #&$; #b$; #,$;

'$! d9D:2:6;9;;G:4F:G/H;Va@@(; (d(&%c; %+(%,%; (+(b,-; %f(bfc;

''$! d9D:2:6;9;;/2E6F'?'FS;#`+f%;Va@@($; -(+,d; -(cf%; -((+f; d(bb&;

'''$! G'3G/;6FG/66;EF;2'@'F;9;;
4G949GF'9.E2'FSH;Va@@(;

+-(+%,; +&(+,,; +%((bc; +-((d,;

'.$! dE0'@:@;19G'X9.FE2;61/EG;6FG/66H;
Va@@(;

+(d(%; +(c,d; +(%+c; +(cf,;

   
  

     



3#4$(2(5$4*-$*4#'(+.5%,"(6(5.-$%&"(7($%8).4(#"+()#8)&&9(7#($%8).4 :1

1!<1<7(;(!",:()*G"I1$!"/",(%

L</;3+(/.?+<;(/C4-(/*/.+3;9)(;8,*-.,+/%;6/.//(;84*?/(

3<,88;?/;,3;7/(;L,?8/;PE:

$BOCG(!0(4G`@I?GNGJ>F(EH('BNIJB>G#

\GJGG?('@NOG?

0M2.1%";HP:H:F&

$%(
&'((

M+'!"+-.",( G"H*.+"F"/-(

#+$; #($; #%$;

'$; d9D:2:6;9;;G:4F:G/H;Va@@(F*7"+* bf;

''$; d9D:2:6;9;;/2E6F'?'FSH;Va@@(H;7"+* d;bff;

'''$; e9@4G/66'./; 6FG/.AF1; 4EGE22/2; F9; AGE'.H;
Va@@(H;7"+;

%b;

'.$; c9G'X9.FE2;61/EG;E;
E$;bEGE22/2;F9;2E@'.E/H;Va@@(H;7"+;
3$;b/G4/.D'?:2EG;F9;2E@'.E/H;Va@@(H;7"+*

;
,;
-;

.$; K/.6'2/; 6FG/.AF1;4EGE22/2; F9;AGE'.H;Va@@(H;
7"+;

bb;

.'$; W?G/>;192D'.A;49>/G;E;
E$! eDA/;#V$H;7"+*
3$! GE?/;#V$H;7"+;

;
(;%ff;
(;dff;

.''$; K1'?Y./66; 6>/22'.A; '.; (; 1; >EF/G; 69EY'.A;
#4/G?/.F$H;7#A;

%;

17( ,'*.+(/%",.4(D&%"$5

17<1*'-.?/(;R)-.+3;,(/;?84/%;R)-.+3;1)../1+-.?;+-*?/(

*/*?/(3;/.%Q+)Q/.%;0%"";'-?:;H_&:;>41<;R)-.+3;3<,88;?/

7()%41/%;?D;14++-.?;7()9-8/3;0+,7/(/%;7()R/1+-).3&; -.

+</; 9)(*;)9;6Q3<,7/%;?())6/3; +); +</;/.%3;)9; +-*?/(

78,.=3;)(;31,.+8-.?;+);?/;R)-./%5;?84-.?;+</;-.+/(9,1/3

,.%;+</.;*,+-.?;+</;+P);/.%3;+)?/+</(;4.%/(;7(/334(/:

'-.?/(;R)-.+3;7()6-%/;8).?;8/.?+<3;)9;+-*?/(5;-%/,8;9)(

47?(,%-.?; +-*?/(;?D;7/(*-++-.?; (/*)6,8;)9;%/9/1+35

*-.-*-3-.?;P,(7-.?;,.%;(/%41-.?;P,3+,?/;?D;,6)-%-.?

3<)(+;)99Q14+3:

17<1<1; O.;9-.?/(; R)-.+3; +</;?84/%;34(9,1/3;,(/;).; +</

3-%/;?(,-.;(,+</(;+<,.;).;+</;/.%;?(,-.;,.%;+</;?84/;8-./

-3;3+(/33/%;-.;3</,(;(,+</(;-.;+/.3-).:

17<1<1<1;L</;9-.?/(3;1,.;?/;14+;9()*;/%?/Q+)Q/%?/;)(

9()*; 9,1/Q+)Q9,1/:;L</; %-99/(/.1/; -3;*,-.8D; -.

,77/,(,.1/5; ,8+<)4?<;?/.%-.?; 3+(/.?+<; -.1(/,3/3; -9

3/6/(,8;9-.?/(3;3<,(/;+</;8),%:;L<43;,;R)-3+;-3;38-?<+8D

3+().?/(;P-+<;/%?/Q+)Q/%?/;9-.?/(;R)-.+3;,.%;,;78,.=;-3

3+().?/(;P-+<;9,1/Q+)Q9,1/;9-.?/(;R)-.+:

17<1<1<!;')(; 3+(41+4(,8; 9-.?/(; R)-.+/%;*/*?/(3; 9)(

-.+/(-)(;%(D; 8)1,+-).35;,%</3-6/3;?,3/%;).;*/8,*-./

9)(*,8%/<D%/;1()33;8-.=/%;7)8D6-.D8;,1/+,+/;0[iV&;,(/

34-+/%:;')(;<-?<;<4*-%;,.%;/J+/(-)(;1).%-+-).35;7</.)8

9)(*,8%/<D%/; ,.%; (/3)(1-.)8; 9)(*,8%/<D%/; +D7/

,%</3-6/3;,(/;(/1)**/.%/%:;[()7/(;,%</3-6/3;3<)48%

?/; 3/8/1+/%; -.; 1).348+,+-).;P-+<; +</; %/3-?./(; ,.%

,%</3-6/;*,.49,1+4(/(3; ,.%; ,33/33/%; -.; ,11)(%,.1/

P-+<;,11/7+/%;3+,.%,(%;UUQFV0HH&W:

17<1<!;J.,1'.<(1!$,:*L!+<"%%

O.;+</;,?3/.1/;)9;3)7<-3+-1,+/%;*,1<-./(D5;+</;9-.?/(

R)-.+3; 3<,88;?/;*,.49,1+4(/%; +<()4?<; -.+/(*/%-,+/

+/1<.)8)?D;P-+<;+</;9)88)P-.?;3+/732

,& B(D-.?;)9;P))%

?& e/*)6,8;)9;=.)+3;,.%;)+</(;%/9/1+3

1& >C4,(-.?;+</;/.%3;)9;+</;8,*-.,+-.?;78,.=3

%& ;4++-.?;+</;7()9-8/;)9;9-.?/(;R)-.+;-.;+</;/.%

?(,-.

/& V778D-.?;,%</3-6/3;).;+</;9-.?/(;-.+/(9,1/3

9& [(/33-.?; +</; R)-.+; +)?/+</(; ,+; 37/1-9-/%

7(/334(/

?& ;4(-.?; )9; ,%</3-6/; 8-./; ,+; 37/1-9-/%

+/*7/(,+4(/

<& [8,.-.?;)9; 9-.?/(QR)-.+/%;78,.=3; 9)(;3*))+<

34(9,1/

17<1<7; ;(!",:()

>+(/.?+<;)9;9-.?/(;R)-.+3;%/7/.%3;47).;+</;?/)*/+(D;)9

D-'15(I(',5!,M!E'5N1-!4,'5(9

'ON:;H_;Lf[O;VI;'O[NTe;ZgO[L;NTg_TLef

   
  

     



:! "#$%&"#'()*%'+%",(-&+.(&/(%"+%#(!012

+</;7()9-8/; 9)(; 3+(41+4(,8;74(7)3/h; +<-3; -3;?/./(,88D

ME **;8).?5;HP;**;7-+1<:

17<1<7<1( L</;3+(/.?+<;7()7/(+-/3;)9;?84/%;9-.?/(;R)-.+3

,(/;?-6/.;-.;L,?8/;PH(9)(;-.9)(*,+-).;,.%;?4-%,.1/;-.

%/3-?.:

17<1<7<!; L-7;+<-1=./33;3<,88;?/;,3;3*,88;,3;7(,1+-1,88D

7)33-?8/:

1:( 5$4*-$*4#'(*5.(&/(3'=T&&+

`.8-=/;3,P.;+-*?/(5;78DP))%;-3;,;8,D/(/%;7,./8;7()%41+

1)*7(-3-.?;6/.//(3;)9;P))%;?).%/%; +)?/+</(;P-+<

,%R,1/.+; 8,D/(3;434,88D; ,+; (-?<+; ,.?8/3:;V3;P))%; -3

3+().?/3+;P</.; 3+(/33/%;7,(,88/8; +);?(,-.5; ,.%;P/,=

7/(7/.%-148,(; +);?(,-.5; +</; 8,D;47;)(;,((,.?/*/.+;)9

6/.//(3;-.;+</;7,./8;%/+/(*-./3;-+3;7()7/(+-/3:;\</.

+</;9,1/;?(,-.;)9;+</;78DP))%;-3;7,(,88/8;+);+</;%-(/1+-).

)9;3+(/335;6/.//(3;7,(,88/8;+);+</;9,1/;?(,-.;1,((D;,8*)3+

,88;+</;8),%:;>)*/;-.9)(*,+-).G?4-%/8-./3;9)(;3+(41+4(,8

43/;)9;78DP))%;P<-1<; 3<)48%;?/;*,.49,1+4(/%; -.

,11)(%,.1/;P-+<; ,11/7+/%; 3+,.%,(%3; UUQFV0HF&W; ,(/

?-6/.;-.;1:<1;+);1:<7:

1:<1; L</;78DP))%;<,3;,;<-?<;3+(/.?+<;+);P/-?<+;(,+-)5

,.%;-3;%-*/.3-).,88D;3+,?8/;*,+/(-,8;,6,-8,?8/;-.;3<//+3

)9;,;.4*?/(;)9;+<-1=./33/3;,.%;1).3+(41+-).:;[8DP))%

1,.;?/;3,P.5;%(-88/%;,.%;.,-8/%;P-+<;)(%-.,(D;P))%

P)(=-.?;+))83:;L</;?84/3;43/%;+);?).%;+</3/;6/.//(3

+)?/+</(;,(/;%/(-6/%;9()*;3D.+</+-1;(/3-.3;P<-1<;,(/

3/+;,.%;14(/%;?D;</,+-.?:;L</;7()7/(+-/3;)9;,%</3-6/3

1,.;%/+/(*-./;+</;%4(,?-8-+D;)9;78DP))%:

1:<! ;O.;?84/%;78DP))%;1).3+(41+-).5;3+(41+4(,8;78DP))%

-3;?84/%;+);+-*?/(;(/348+-.?;-.;<-?<8D;/99-1-/.+;,.%;8-?<+

3+(41+4(,8; 1)*7)./.+3; 8-=/;P/?;?/,*3; 0O; ,.%;?)J

3/1+-).3&;0%"";'-?:;HM;,.%;'-?:;HU&;3+(/33/%;3=-.;7,./83

0%"";'-?:;HY&;43/%; 9)(; 98))(-.?;,.%;P,88-.?;,.%;7(/Q

9,?(-1,+/%;<)43/35;1,?-.35;/+1:;N84-.?;1,.;?/;1,((-/%

)4+;?D;.,-8;?84-.?;+/1<.-C4/3;P-+<;37/1-,8;18,*73:;Z-?<

3</,(;3+(/.?+<;)9;78DP))%; -.;1)*?-.,+-).;P-+<;<-?<

98/J4(,8; 3+(/.?+<; ,.%; 3+-99./33; )9;P))%; (/348+; -.

3+(41+4(/3; 1<,(,1+/(-K/%;?D;<-?<; 3+-99./33; 9)(; /6/.

*/%-4*;37,.3:;[8DP))%;1,.;,1+;,3;P/?;+(,.3*-++-.?

3</,(;3+(/33;-.;P/?;?/,(-.?;)(;3+(/33/%;3=-.;)(;3,.%P-1<

1).3+(41+-).:;L</;/99/1+-6/;*)*/.+;)9;-./(+-,;)9;P/?

?/,*; ,.%; 3+(/33/%; 3=-.; 1).3+(41+-).; %/7/.%3; ).

*)%48,(;(,+-);+<,+;-35;=;)9;P))%;+);=;)9;78DP))%:

1:<7;>+(41+4(,8; 78DP))%; -3; ,83); 6/(D; /99-1-/.+; ,3

18,%%-.?;*,+/(-,8;-.;P))%;9(,*/;1).3+(41+-).;341<;,3

<)43/3:;L<-3;+D7/;)9;3</,+<-.?;-3;1,7,?8/;)9;(/3-3+-.?

(,1=-.?;%4/;+);P-.%;,.%;/,(+<C4,=/;9)(1/3:;>+(41+4(,8

78DP))%; <,3; ?//.; P-%/8D; 43/%; ,3; %-,7<(,?*

0<)(-K).+,8&;,3;-.;())9-.?;,.%;98))(-.?;-.;+-*?/(;9(,*/

1).3+(41+-).:;O+;<,3;?//.;/3+,?8-3</%;+<,+;U;**;+<-1=

78DP))%;1,.;?/;43/%;9)(;3</,+<-.?;,.%;/6/.;9)(;P/?

,.%;3+(/33/%;3=-.;1).3+(41+-).5;X;**;+);HP;**;+<-1=

78DP))%; -3;34-+,?8/;9)(;?/,*35;98))(-.?;%-,7<(,?*35

/+1:;[</.)8;9)(*,8%/<D%/;0['&;,.%;[e';,%</3-6/;,(/

34-+,?8/;9)(;9,?(-1,+-).;)9;?84/%;78DP))%;1)*7)./.+3:

U;**;+);HP;**;+<-1=;3+(41+4(,8;78DP))%;1,.;?/;6/(D

P/88;43/%;,3;.,-8/%;)(;?)8+/%;?433/+3;-.;9-J-.?;*/*?/(3

)9;+(433/3;)(;8,++-1/;?-(%/(3;)(;+(433/%;(,9+/(3:

[)(*,88D5;31,(9;R)-.+3;,(/;43/%;9)(;9-J-.?;78DP))%;+)

(/C4-(/%;8/.?+<;,.%;+-*?/(;1,.;?/;R)-./%;?D;43-.?;/-+</(

9-.?/(;)(;31,(9;R)-.+3:;V(1<;7,./835;9)8%/%;78,+/35;3</86/3

,(/;)+</(;7)33-?-8-+-/3;P-+<;+<-3;+/1<.-C4/:

1;( $4*55.+(4#/$.4

1;<1( ,GJG?BC

V;())9; +(433; -3;/33/.+-,88D;,;78,./;3+(41+4(/;P<-1<; -3

6/(D;3+-99;-.;+</;78,./;)9;+</;*/*?/(35;+<,+;-3;+</;78,./

-.;P<-1<;-+;-3;/J7/1+/%;+);1,((D;8),%35;?4+;6/(D;98/J-?8/

-.;/6/(D;)+</(;%-(/1+-).:;L<43;-+;1,.;6-(+4,88D;?/;3//.

,3;,;%//75;.,(()P;?-(%/(;8-,?8/;+);?41=8-.?;,.%;+P-3+-.?

4.%/(;8),%3:;O.;)(%/(5;+</(/9)(/5;+);(/%41/;+<-3;/99/1+5

/11/.+(-1-+D;)9;8),%-.?;,.%;7()*)+/;7(/9,?(-1,+-).;9)(

/1).)*D5;8)PQ7-+1</%;+(433/%;(,9+/(3;,(/;%/3-?./%;P-+<

?)8+;78DG.,-8;78D; R)-.+3:;[8DP))%;,3;?433/+35;?/3-%/3

?/-.?;3-*78/;<,6/; -.</(/.+;1).3+(41+-).,8;,%6,.+,?/

)9;?(,-.;)6/(;3)8-%;P))%;9)(;R)-.+35;,.%;,;?/++/(;?,8,.1/

-3;,1<-/6,?8/;?/+P//.;+</;R)-.+;3+(/.?+<;,.%;+</;*/*?/(

3+(/.?+<:

L(433/%;(,9+/(3;,(/; 8-?<+;P/-?<+; +(433;4.-+3;37,1/%;,+

18)3/;1/.+(/3;9)(;8-*-+/%;37,.3;+);1,((D;%-99/(/.+;+D7/3

)9;())9;8),%3:;L</D;,(/;*,%/;9()*;+-*?/(;*/*?/(3;)9

4.-9)(*;+<-1=./33;9,3+/./%;+)?/+</(;-.;)./;78,./:;L</

78DP))%;?433/+3;*,D;?/;.,-8/%;)(;?84/%;+);+</;+-*?/(

+); 9)(*; +</; R)-.+3:;;).1/7+4,88D;,; +(433/%; (,9+/(; -3;,

+(-,.?48,(;7-.; R)-.+/%; 3D3+/*5; +(,%-+-).,88D;*/,.+; +)

1,((D;+</;1)*?-./%;())9;P/-?<+5;18,%%-.?;3/(6-1/3;,.%

P-.%; 8),%3:;L</(/; -3; 1).3-%/(,?8/; 31)7/; 9)(; 3,6-.?

+-*?/(;?D;*-.-*-K-.?; +</; 3/1+-).3; +<()4?<;7()7/(

%/3-?.;P-+<)4+; ,99/1+-.?; 3+(41+4(,8; ,.%; 94.1+-).,8

(/C4-(/*/.+3:

L(433/%; (,9+/(3;,(/; (/C4-(/%; +);?/; 3477)(+/%;).8D;,+

+</-(; /.%3; 3); +<,+; +</(/; -3;.);.//%; +);7()6-%/; 8),%

?/,(-.?;-.+/(.,8;P,8835;74(8-.35;/+1:;O.;1)*7,(-3).;P-+<

+(,%-+-).,8;*/+<)%3;)9;1).3+(41+-).;+</D;43/;8/33;+-*?/(

,.%; 1).3-%/(,?8D; (/%41/; ).Q3-+/; 8,?)4(5; ,.%;*,33

7()%41+-).;)9;(/8-,?8/;4.-+3;1,.;?/;1,((-/%;)4+;4.%/(

P)(=3<)7;1).+()83:

1;<!( +GFIPJ

1;<!<1;L</;%/3-?.;*,D;?/;?,3/%;).;+</;43/;)9;N()47

i;S;37/1-/3;)9;3+,.%,(%;?(,%/;+-*?/(;-.;,11)(%,.1/;P-+<

?))%; 7(,1+-1/; UUQFV0Y&W; 9)(; .,-8; R)-.+/%; +-*?/(

1).3+(41+-).:;V3; +</; 3+(/.?+<; ,.%; 3+-99./33; )9; ,.D

9(,*-.?;%/7/.%3;47).;/99-1-/.1D;)9;R)-.+35;%/3-?.;1,883

9)(;7()7/(;3-K/;,.%;.4*?/(;)9;9,3+/./(35;+</-(;37,1-.?3
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'J(;3O/M-/3;8-^/;;P-(`;O8NQJJK;+P-M^./33;JL;HP;**;*,N;?/;43/K;Q-+P;FE;**;J(;_E;**;+-*?/(;+P-M^./33:

?& e/S,(K-.S;,8-S.-.S;+P/;6/.//(3;JL;O8NQJJK;O8,+/e;.,-8;3+(/.S+P;K,+,;*,N;?/;43/K;,3;K/3-S.;L4.M+-J.;-((/3O/M+-6/;JL;,8-S.*/.+;JL

L,M/;6/.//(;+J;J6/(MJ*/;O(,M+-M,8;K-LL-M48+-/3:

M& ZP-8/;O(/?J(/; -3;/33/.+-,8; +J;K(-6/;.,-8; -.;3+(4M+4(,8; +-*?/(;,3;O/(; +P/;SJJK;O(,M+-M/; cUYFX0Y&d`;O8NQJJK;O8,+/3;.//K;.J+;?/

O(/?J(/K;LJ(;.,-8-.S:

S& ;,.+-8/6/(;6-?(,+-J.3;0KN.,*-M;O(JO/(+N&`;,.K

P& Z/,+P/(-.S;LJ(;K-*/.3-J.,8;3+,?-8-+N:

1K( '#8.''#(4&&/%",

1K<1( ,GJG?BC

LP/; 8,*/88,; (JJL-.S;JLL/(3;,.;/JM/88/.+;,(MP-+/M+4(,8

/K-L-M/; -.; +-*?/(`; ,*/.,?8/; +J;O(/L,?(-M,+-J.`; 8-SP+

Q/-SP+; 3+(4M+4(/;Q-+P;P-SP; M/.+(,8; M8/,(,.M/:; U+; -3

/33/.+-,88N;,.;,(MP/K;3+(4M+4(/;LJ(*/K;?N;,;3N3+/*;JL

-.+/(3/M+-.S;3^/Q/K;,(MP/3;?4-8+Y4O;JL;(/8,+-6/8N;3PJ(+

+-*?/(;O8,.^3;JL;4.-LJ(*;8/.S+P;,.K;M(J33Y3/M+-J.:;eJJL

-3;K/3-S./K;,3;,;+QJ;P-.S/K;,(MP;Q-+P;,;K/O+P;/R4,8;+J

+P/;K/O+P;JL;,.;-.K-6-K4,8;8,*/88,;,.K;Q-K+P;/R4,8;+J

+P/;3O,.;JL;+P/;?4-8K-.S:;LP/;M4(6/K;8,*/88,3;0O8,.^3&

,(/;?/6/88/K;,.K;?J(/K;,+;+P/;/.K3;,.K;?J8+/K;+JS/+P/(

,+;,.;,.S8/`;LJ(*-.S;,;./+QJ(^;0S(-K&;O,++/(.;JL;*4+4,88N

?(,M/K;,.K;3+-LL/./K;*/*?/(3;06'';'-S:;HX;,.K;'-S: PE&:

LP/; K/3-S.; 3P,88; ?/; ?,3/K; J.; +P/; ?,8,.M/K; J(

4.?,8,.M/K; ,334*/K; 8J,K;K-3+(-?4+-J.;43/K; LJ(; (JJL

,(MP/3:;TLL/M+;JL;K/LJ(*,+-J.;J(;38-O;JL; TJ-.+3;4.K/(

8J,K;J.; +P/; -.K4M/K; 3+(/33/3; 3P,88;?/; MJ.3-K/(/K; -.

K/3-S.:;LP(43+; MJ*OJ./.+3; -.;?J+P; +(,.36/(3/; ,.K

8J.S-+4K-.,8;K-(/M+-J.3;JL;+P/;?4-8K-.S;K4/;+J;3^/Q./33

JL;+P/;8,*/88,;,(MP;3P,88;?/;,K/R4,+/8N;(/3-3+/K:;LP(43+

,+; 8,*/88,; TJ-.+3; 3P,88;?/; (/3-3+/K;?N; +P/;*J*/.+;JL

-./(+-,; -.; +P/;MJ.+-.4J43; 8,*/88,;,.K; (JJL; 3P/,+P-.S

0K/M^-.S&;JL;8,*/88,;(JJL-.S:;LP/;-.+/(,M+-J.;JL;,(MP/3

-.; +QJ;K-(/M+-J.3; ,KK3; +J; +P/; 3+(/.S+P; ,.K; 3+,?-8-+N

,S,-.3+; PJ(-bJ.+,8; LJ(M/3:;'J(; K/3-S.; M,8M48,+-J.3

3/6/(,8;,334*O+-J.; +/3+/K;,.K;J?3/(6/K;K/(-6,+-J.3`

8J.SYK4(,+-J.; 8J,K-.S; L,M+J(3`; 3/,3J.-.S;,K6,.+,S/3

,.K;/LL/M+3;JL;K/L/M+3;,(/;+,^/.;-.+J;,MMJ4.+:
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1K<!( 'BNGCCBF

[8,.^-.S;3P,88;?/;JL;,;S(,K/;JL;+-*?/(;+P,+;-3;,K/R4,+/

-.;3+(/.S+P;,.K;3+-LL./33;+J;343+,-.;+P/;,334*/K;8J,K3`

LJ(M/3`; +P(43+; ,.K; ?/.K-.S;*J*/.+3; S/./(,+/K; -.

8,*/88,;(JJL-.S:;I,*/88,;O8,.^3;3P,88;?/;3/,3J./K;+J;,

*J-3+4(/;MJ.+/.+;,OO(JJ-*,+-.S;+P,+;+P/N;Q-88;,++,-.;-.

3/(6-M/:;I,*/88,; TJ-.+3;3P,88;?/;O(JOJ(+-J./K;3J; +P,+

,88JQ,?8/;3+(/33/3;,+;?/,(-.S3;JL; +P/;.J.YMJ.+-.4J43

8,*/88,3;J.;+P/;MJ.+-.4J43;8,*/88,3;J(;?/,(-.S3;4.K/(

+P/;P/,K;J(;Q,3P/(;JL;?J8+3;,(/;.J+;/JM//K/K:

1K<!<1; 9"%$:,*;"I1",<"*.,&*J"()+&%

X; 8,*/88,; (JJL; -3; /33/.+-,88N; ,.; ,(MP; 03/S*/.+,8`

O,(,?J8-M; J(; /88-O+-M,8&; LJ(*/K; ?N; ,; 3N3+/*; JL

-.+/(3/M+-.S;3^/Q/K;,(MP/3`;?4-8+;4O;JL;(/8,+-6/8N;3PJ(+

*/*?/(3;JL;3*,88;K-*/.3-J.,8;O8,.^3;M,88/K;_8,*/88,3a:

LP/;,(MP;-3;K/3-S./K;,3;,;+QJ;P-.S/K;,(MP;Q-+P;,;K/O+P

/R4,8;+J;+P/;K/O+P;JL;+P/;-.K-6-K4,8;8,*/88,;,.K;,;Q-K+P

/R4,8;+J;+P/;3O,.;JL;+P/;?4-8K-.S;JL;M/(+,-.;8/.S+P:;'J(

K/3-S.;O4(OJ3/3`;,;4.-+;8/.S+P;JL;+P/;S-6/.;3O,.;LJ(*-.S

,;3-.S8/;,(MP;-3;MJ.3-K/(/K;8J,K/K;Q-+P;+P/;S-6/.;8J,K3:

'J(; +P/; O,(+-M48,(; ,(MP`; M4(6,+4(/; JLL/(3; (/348+,.+

J4+Q,(K;34M+-J.;J.;+P/;(JJL;+J;?/;8/33;+P,.;-+3;3/8L;Q/-SP+

+J;L,M-8-+,+/;K/3-S.;,.K;MJ.3+(4M+-J.;LJ(;/MJ.J*N:;0LP-3

-3;OJ33-?8/;J.8N;QP/.; +P/;3/*-Y,.S8/;JL;,(MP; -3; 8/33

+P,.;_Ph&:

>J*/;K/3-S.;,334*O+-J.3;,(/f

,& >/8L; Q/-SP+; JL; +-*?/(; MJ*OJ./.+3; 0-.

O,(+-M48,(; 3O/M-/3&`;.,*/8N; 8,*/88,;O8,.^3`

(JJL;?J,(K-.S`;Q,88;O8,+/3`;/+M;-3;,334*/K;LJ(

+P/;O,(+-M48,(;+-*?/(;3/M+-J.:

?& U*OJ3/K;8J,K3;,3;O/(;[,(+;U;_>+(4M+4(,8;\/3-S.`

>/M+-J.;H;IJ,K3`;'J(M/3;,.K;TLL/M+3a;JL; +P/

;JK/;LJ(;M4(6/K;(JJL3;QP/(/;38JO/;,+;3O(-.S-.S

OJ-.+; -3;S(/,+/(; +P,.;HEh:;L,^/; +P/; (/K4M/K

QJ(^/K;J4+;6,84/3;JL;-*OJ3/K;8J,K3;LJ(;,M+4,8

K/3-S.; LJ(; +-*?/(; MJ*OJ./.+3; ,3; O/(; +P-3

>4?3/M+-J.:

M& Z-.K;8J,K;-3;+,^/.;,3;O/(;[,(+;U;_>+(4M+4(,8

\/3-S.`;>/M+-J.;H;IJ,K3`;'J(M/3;,.K;TLL/M+3a

JL;+P/;;JK/;LJ(;3+(4M+4(/3;Q-+P;8,(S/;JO/.-.S3`

+P,+;-3`;JO/.-.S3;8,(S/(;+P,.;PE;O/(M/.+;JL;Q,88

,(/,;0J(;,3;+P/;M,3/;*,N;?/&:

K& >+(/33/3;K/6/8JO/K;-.;M4(6/K;8,*/88,;O8,.^3

3PJ48K;.J+;/JM//K;+P/;,88JQ,?8/;3,L/;3+(/33/3

JL;+-*?/(;3O/M-/3;43/K:

/& e,.S/;JL;6,(-J43;3-b/3;JL; +-*?/(;O8,.^3;LJ(

8,*/88,3;3P,88;?/;,3;4.K/(f

H& 6",:()*;I H:E;*;+J;P:M;*

P& ;"<($+,f

-& @)$<N,"%%;I;PM;**;+J;ME;**

--& O$&()*+'*1,<1!#"&*52.,N;I;HEE;**

+J;PME;**

L& I-*-+,+-J.3; +J;?/;J?3/(6/K; LJ(; 3O,M-.S;JL

8,*/88,3;J6/(;Q,88;O8,+/;0J(;?(/334**/(&f

H& -& 'J(; 3^/Q; ,.S8/; JL; PHh; 0K-,*J.K

,.S8/;_Ph&:

--& 'J(;P:M;*; 8/.S+P;JL;O8,.^`;3O,M-.S

3P,88;?/;`YE;**:

---& 'J(;H:E;*; 8/.S+P`; 3O,M-.S; 3P,88;?/

FUE **:

P& -& 'J(; 3^/Q; ,.S8/; JL; HXh; 0K-,*J.K

,.S8/;F`h&:

--& 'J(;P:M*; 8/.S+P;JL;O8,.^`; 3O,M-.S

3P,88;?/;`EE;**:

---& 'J(;H:E;*; 8/.S+P;JL;O8,.^`;3O,M-.S

3P,88;?/;FPE;**:

S& i,84/;JL;PJ(-bJ.+,8;+P(43+`;(/348+,.+;+P(43+;,.K

*,J-*4*;?/.K-.S;*J*/.+`;,(/;+,^/.;J.;O/(

*/+(/;8/.S+P;JL;3+(4M+4(/;-.;M,3/;JL;+(,.36/(3/

K-(/M+-J.;JL;,(MP:

P& [/.K-.S;*J*/.+;*,N;?/;34-+,?8N;(/K4M/K`;-L

3J; K/3-(/K; ?N; +P/; K/3-S./(`; ?N; ,OO8N-.S

3+,?-8-+N; L,M+J(; -L; +P/; (,+-J;JL; +P/; 8/.S+P;JL

3+(4M+4(/; +J; +P/; M4(6/K; 8/.S+P; JL; ,(MP; 3J

Q,((,.+3;0,3;+P-3;(,+-J;-.M(/,3/3`;+P/;3+,?-8-+N

JL;+P/;3+(4M+4(/;K/M(/,3/3&:

T& LP/; +P(43+; -.; +P/; 3^/Q/K;K-(/M+-J.;JL;,(MP`

Q-+P-.;J./;3O,M-.S;JL; 8,*/88,3; -3;3P,(/K;?N

+QJ;8,*/88,Y8-./3;-.;3^/Q/K;K-(/M+-J.:

^& _J(/;+P,.;J./;?J8+;0_>&;3P,88;?/;43/K;LJ(;.JK,8

TJ-.+:;'J(;K/3-S.;MP/M^;JL;?J8+;,S,-.3+;+/.3-J.`

P,8L;+P/;6,84/;JL;+P(43+;-.;3^/Q/K;K-(/M+-J.;Q-88

?/;MJ.3-K/(/K;LJ(;M,8M48,+-J.3;O4(OJ3/3;-.;8-SP+

JL;0T&;c-.;M,3/;JL;3+-LL; (JJL;MJ6/(-.S;*,+/(-,8

0+P,+; -3`;;VU; 3P//+`;M8J3/;?J,(K-.S`;/+M&;,88

8,*/88,;O8,.^3;Q-88;?/;P/8K;TJ-.+8NY?/P,6-.S;,3

,;*J.J8-+P-M;4.-+;+J;,;8,(S/;/J+/.+;,.K;+P/;,M+4,8

3+(/33/3;K/6/8JO/K; -.;?J8+;Q-88;?/; (/K4M/K

(/348+-.S;-.;8/33/(;,M+4,8;+/.3-J.;-.;?J8+3;+P,.

+P/;M,8M48,+/K;K/3-S.;6,84/d:

1K<!<1<1; Q+!$D+,(.2*()!1%(

X.N;JL; +P/;^.JQ.;*/+PJK3; LJ(; 3J86-.S; ,; 3+,+-M,88N

-.K/+/(*-.,+/;3+(4M+4(/;-3;43/K;+J;/6,84,+/;PJ(-bJ.+,8

+P(43+`;?/.K-.S;*J*/.+`;/+M`;+J;QP-MP;,;3/S*/.+,8;,(MP

Q-88;?/;34?T/M+/K;4.K/(;+P/;S-6/.;MJ.K-+-J.;JL;8J,K-.S3:

'J(;UEh;3/S*/.+,8;,(MP`;+P/;(,K-43;JL;,.;,(MP;Q-88;?/

/R4,8;+J;+P/;3O,.;JL;+P/;,(MP:;gJ(-bJ.+,8;+P(43+;M,.;?/

M,8M48,+/K;?N;+P/;LJ88JQ-.S;+QJ;*/+PJK3f

,&;J"()+&*a

gJ(-bJ.+,8;+P(43+;0Q[&;O/(;8/.S+P;JL;J./;?,N;0+P,+;-3`

K-3+,.M/;?/+Q//.;_+-/Y(JK;3O,M-.Sa;J(;_MJ84*.;M/.+(/3a&f

( )
""
!

j
^

& 6
H 1K EK

%

⎡ ⎤+
= + ×⎢ ⎥

⎢ ⎥⎣ ⎦
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'UV:;HX;LW[U;XI;XeeX[VT_T[L;g';IX_TIIX;egg'U[V

!"#$!!"!%&'(

!"#$!!"!)*("!!+*'),

!*"(!&$"-,'*)!('"%&"#
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[gLT>

1;ZP/.;+P/;(,+-J;JL;+P/;8/.S+P;JL;+P/;3+(4M+4(/;06&;+J;+P/;M-(M4*L/(/.M/;JL;+P/;,(MP;0-&;-.M(/,3/3`;3+,?-8-+N;JL;+P/;3+(4M+4(/;K/M(/,3/3:;LP/

(JJL;3PJ48K;?/;K/3-S./K;,3`

,& 3PJ(+;(JJL;03,N`;6]-*S*H&`;J(

?& 8J.S;(JJL;03,N`;6]-*S*H:M&:

>PJ(+/(;(JJL3;P,6/;,.;,K6,.+,S/;J6/(;8J.S;(JJL3;LJ(;/MJ.J*-M,8;K/3-S.:;gJQ/6/(`;+P/(/;-3;.J;34MP;,K6,.+,S/;?/NJ.K;6]-*JL;_:

!;\4/;+J;3+-LL;(JJL;MJ6/(-.S;*,+/(-,8`;3+-LL./33;-3;-.K4M/K;-.;,.;,(MP`;QP-MP;(/348+3;-.;3,L/(;K/3-S.:

'UV:;PE;>LX[UIULW;g';IX_TIIX;Xe;g;egg'

QP/(/

Q[ j PJ(-bJ.+,8;+P(43+`;-.;[e

96 j K/,K;8J,K`;-.;[e

F6 j -*OJ3/K;8J,K`;-.;[e

2 j 3O,.;JL;,(MP`;-.;*e

%+ j +-/Y(JK;3O,M-.S`;-.;*e;,.K

! S (-3/;JL;(JJL;,(MP`;-.;*:

?&;*J"()+&*b

gJ(-bJ.+,8; +P(43+; 0QH&;O/(;*/+(/; 8/.S+P;JL; 3+(4M+4(/

0-. [&f

QH;j;M;A;I*A;G

QP/(/

M j MJ/LL-M-/.+;6,(N-.S;Q-+P;+P/;,.S8/;JL;,(MP;,.K

(,K-43;JL;,(MPe

I j /R4-6,8/.+;K-3+(-?4+/K;8J,K;O/(;*/+(/;JL;3O,.`

-.;[G*e;,.K

G j (,K-43;JL;M-(M48,(;,(MP`;-.;*:

gJ(-bJ.+,8;+P(43+;0QH&;-3;/6,84,+/K;,3f

"
"

I+7
*

I +7

µ

=
∫

∫
QP/(/

QH j PJ(-bJ.+,8; +P(43+; 0O/(;*/+(/; 8/.S+P; JL

3+(4M+4(/&`;-.;[:

c j ?/.K-.S;*J*/.+;,+;,.N;OJ-.+;_La;K-3+,.M/

_Ja;*/+(/;L(J*;J./;/.K;JL;3O(-.S-.S;OJ-.+;JL

,(MP;,.K; LJ(;6/(+-M,8; 8J,K3;J.8N; 0MJ.3-K/(

,(MP;,3;,;?/,*;3-*O8N;34OOJ(+/K;M,((N-.S

+P/;3,*/;8J,K&:

E j P/-SP+;JL;OJ-.+;_La;,?J6/;3O(-.S-.S;8-./;JL

,(MP:

θ j ,.S8/;QP-MP;+P/;OJ-.+;_La;*,^/3;,+;+P/;M/.+(/

JL;,(MP;Q-+P;+P/;6/(+-M,8:

&% j G&θ

   
  

     



3#4$(2(5$4*-$*4#'(+.5%,"(6(5.-$%&"(7($%8).4(#"+()#8)&&9(7#($%8).4 ;1

[JQ;3J84+-J.;LJ(;.4*/(,+J(0

c j
! !

2& G
G 2G−

j; ( )
"

=8
9 8−

QP/(/

W j '+,
!

&
L− θ

j 3%0
"

9
9− θ

j
"

'+,
!

L
⎛ ⎞

− θ⎜ ⎟
⎝ ⎠

,.K E j G;MJ3;θ;k;G;MJ3;α

E j G;0MJ3;θ;k;MJ3;α)

,.K &% j G&θ

>4?3+-+4+/;+P/;6,84/3;-.;/JO(/33-J.

< >
<5"' 5"' >

!

2G & G
E26 L L2

−
µ = θ − α θ∫ ∫

>J86/;LJ(;8-*-+3;JL;θ;L(J*;k α;+J;t α

j; ! "

!

!
! "#$ %!&'" &'" %
(

=9 +

α

− θ θ − α θ∫

)*+-.;,J-;./.J0-.+1J-2

3 3 3!&'" &'" %I +7 9 9+

+α

−α

= θ − α θ∫ ∫

4; 5 3

6

3 !&'" &'" %9 +

α

θ − α θ∫

78/-/,J-/2; 9
3

w

( 3

6

w

5 3

6

9
'+, x <5"'x 5"'w> x

(

3 <5"'x 5"'w> x

dE26
H

E 26

2L 2

L 2

=

⎛ ⎞
− −⎜ ⎟

⎝ ⎠
=

−

∫

∫

∫

∫

:.;3-0;<-,-M+1-J.;J,;18/;+=J>/;/?@+1-J.;,J-;+;;+-1-M@<+-

+-M82;α;4;FEA2;G*4;2;0α;-.;-+.-+.;4;EBC;+;;-JD&2

3-.;α;4;HEP

MJ3;α;4; !c"

Q1;4;EBFPF;IG

G/-1-M+<;-/+M1-J.2; 9

!"#$% %"$& '($)

*
M

×
= ;+1;++,-;+..

J.;+/,-;.0+; 1J;.++.;+..; <12+; <J+.3;;+/;4+1/+; <+.51-

6,0/2+.;31/1;7;J.;+/,-;/JJ.1.58

1K<!<1<!; G"%12(.,(*()!1%(9*@:

;0+; 1J;-J/1<J.1+<; 1-/031; +..; 1-+;2+/11,+<; /++,11J.9

/+30<1+.1;1/+.32+/3+;1-/0319;1.;=5;;+/;4+1/+;<+.51-;J.

1-+;+/,-;,+.;>+;?J/=+.;J01@

3 3
9 9 9J H K= +

1K<!<1<7;J.W$/1/*A",&$,:*/+/",(

A+..1.5;4J4+.1;+1;+.B;;J1.1;CLD;J.;+/,-;4+=1.5;+.

+.5<+;J.;θ;?11-;1-+;2+/11,+<;<1.+;EF;139;-J;G;y H 6Q;I;E7

3
3 3" J

'+, K:<3J 5"'
3 L 3

2L
2L

⎛ ⎞⎛ ⎞
= − θ − θ −⎜ ⎟⎜ ⎟ ⎜ ⎟

⎝ ⎠ ⎝ ⎠

;1..+/+.11+11.5;1-+;+>J2+;+M;/+331J.;.J/;AN9;?+;5+1

( )
3"#) &"" $%O3!"#)

+:
=9

+
= − θ θ + θ

θ

P1;13;?+<<;=.J?.;1-+1; "!"#$ %&$'"
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31*/:"!:*/92&9#&* ' .C

   
  

     



3#4$(2(5$4*-$*4#'(+.5%,"(6(5.-$%&"(7($%8).4(#"+()#8)&&9(7)()#8)&& 7

2HIJKLHM:6NJMOJLP:+KOQ:*QRIJKLHM:+KSSJIIQQ=:+$&:8<

!"#$%"#&

/TJU:+KOQ:V,HWI:<F*NXUQRIJKL:(6Y:RKZQWU:ITQ:PQLQWHM:[WJLRJ[MQU:JLZKMZQO:JL:ITQ:OQUJPL:K\:UIWNRINWHM:XHSXKK:JL

XNJMOJLPU:]JIT:WQPHWO:IK:SQRTHLJRHM:WQUJUIHLRQ:HLO:ONWHXJMJI^:K\:UIWNRINWQU_:&QUJPL:K\:XKIT:XHSXKK:VWKNLO:XHSXKK=

U[MJI:XHSXKK=:PMNQO:MHSJLHIQO:XHSXKKY:HLO:XHSXKKDXHUQO:[HLQMU:`KJLQO:IKPQITQW:]JIT:HOTQUJZQU:KW:SQRTHLJRHM

\HUIQLQWU:HWQ:RKZQWQO:JL:ITJU:*NXUQRIJKL_:1I:HMUK:RKZQWU:SJLJSNS:UIWQLPIT:OHIH=:OJSQLUJKLHM:UIHXJMJI =̂:PWHOJLP

WQaNJWQSQLIU:HLO:IWHOJIJKLHM:XHSXKK:`KJLIU:\KW:aNHMJI^:HUUNWHLRQ_:+KLUIWNRIJKLHM:HU[QRIU:NUJLP:XHSXKK=:UNRT:HU=

]KWb:KL:UJIQ=:\HXWJRHIJKL:K\:RKS[KLQLIU:K\\DUJIQ:HLO:ITQJW:QWQRIJKL:KL:UJIQ:JU:HMUK:RKZQWQO:IK:ITQ:QcIQLI:LQRQUUHW^

IK:JLOJRHIQ:HLO:QLUNWQ:ITQ:aNHMJI^:K\:SHIQWJHM:HLO:UIHLOHWO:K\:]KWbSHLUTJ[:IK:RKS[M^:]JIT:ITQ:HUUNS[IJKLU:K\:ITQ

OQUJPL:WNMQU:HLO:ITQ:MJSJIHIJKLU_

6HSXKK:JU:H:ZQWUHIJMQ:WQUKNWRQ:[KUUQUUJLP:TJPT:UIWQLPITDIKD]QJPTI:WHIJK:HLO:RKUI:WHIJK:HLO:K\\QWU:RKLUJOQWHXMQ

QHUQ:JL:]KWbJLP:]JIT:UJS[MQW:IKKMU_:1I:THU:H:MKLP:HLO:]QMM:QUIHXMJUTQO:IWHOJIJKL:HU:H:XNJMOJLP:SHIQWJHM_:/TQ:H[[MJRHIJKL

K\:XHSXKK:HU:H:RKLUIWNRIJKLHM:SHIQWJHM: JU: MHWPQM^:XHUQO:KL:QUIHXMJUTQO:IWHOJIJKLU:HLO:JLINJIJKLU:K\:\KWQ\HITQWU

ITWKNPTKNI:ITQ:IWK[JRHM:HLO:UNXDIWK[JRHM:WQPJKLU_

#QUJMJQLRQ:RKN[MQO:]JIT:MJPTI:]QJPTI:SHbQU:XHSXKK:HL:JOQHM:SHIQWJHM:\KW:TKNUJLP:JL:OJUHUIQW:[WKLQFQHWITaNHbQ

[WKLQ:HWQHU_:1I:THU:ITQ:RH[HRJI^:IK:]JITUIHLO:WQ[QIJIJZQ:MKHOJLPU:HLO:HXUKWX:SKWQ:QLQWP^:HLO:UTK]:MHWPQW:OQ\MQRIJKLU

XQ\KWQ:RKMMH[UQ:HLO:HU:UNRT:JU:UH\QW:NLOQW:QHWIT:IWQSKWU_:9U:ITQ:OQUJPL:PNJOQMJLQU:]QWQ:JLHOQaNHIQ=:ITQ:H[[MJRHIJKL

K\:XHSXKK:HU:HL:QLPJLQQWJLP:SHIQWJHM:]HU:MHWPQM^:XHUQO:KL:[WHRIJRHM:HLO:QLPJLQQWJLP:Qc[QWJQLRQ_:9:LQQO:]HU

ITQWQ\KWQ:\QMI:IK:OQZQMK[:H:+KOQ:\KW:OQUJPL:HLO:RKLUIWNRIJKL:]JIT:XHSXKK:UK:HU:IK:RHIQW:IK:H:LNSXQW:K\:UKRJHM:HLO

IWHOQ:HOZHLIHPQU=:QLPJLQQWJLP:WQRKPLJIJKL:HLO:ITQ:JS[WKZQO:UIHINU:K\:XHSXKK:HU:HL:QLPJLQQWJLP:SHIQWJHM_:/TJU

]HU:HRTJQZQO:X^:HOOJLP:H:LQ]:RTH[IQW:JL:ITQ:MHUI:WQZJUJKL:K\:ITQ:+KOQ=:RKZQWJLP:UIWNRINWHM:OQUJPL:]JIT:XHSXKK_

!KWQUI:#QUQHWRT:1LUIJINIQ=:&QTWHONL:HLO:UKSQ:KITQW:KWPHLJdHIJKLU:]QWQ:QLPHPQO:JL:XHSXKK:WQUQHWRT:IK:QUIHXMJUT

JIU:UJMZJRNMINWQ=:XKIHLJRHM=:QLIKSKMKPJRHM:HLO:[HITKMKPJRHM:HU[QRIU:XQUJOQU:RWQHIJLP:H:NIJMJdHIJKL:XHUQ_:9MM:ITQUQ

]KWbU:]QWQ:NIJMJdQO:JL:ITQ:[WQ[HWHIJKL:K\:ITQ:MHUI:ZQWUJKL:K\:ITJU:*NXUQRIJKL:K\:ITQ:+KOQ_

*KSQ:K\:ITQ:UNJIHXMQ:U[QRJQU:PWK]L:JL:1LOJH:HLO:LQJPTXKNWJLP:RKNLIWJQU:HWQ:QLMJUIQO:JL:9LLQc:9:HMKLP:]JIT:ITQJW

MKRHM:LHSQU:HLO:UKNWRQ=:\KW:PQLQWHM:JL\KWSHIJKL_

/TQ:XHSXKK:RNMS:THU:H:INXNMHW:UIWNRINWQ:RKLUJUIJLP:QUUQLIJHMM^:K\:LKOQU:HLO:JLIQWDLKOQU_:1L:ITQ:JLIQWDLKOQU:ITQ

RQMMU:HWQ:HcJHMM^:KWJQLIQO:]TJMQ:ITQ:LKOQU:[WKZJOQ:ITQ:IWHLUZQWUQ:JLIQWDRKLLQRIJKL_:/TQ:OJU[KUJIJKL:K\:ITQ:LKOQU

HLO:ITQ:]HMM:ITJRbLQUU:HWQ:UJPLJ\JRHLI:JL:JS[HWIJLP:UIWQLPIT:IK:XHSXKK:HPHJLUI:XQLOJLP:HLO:RWNUTJLP_:1L:H:RJWRNMHW

RWKUUDUQRIJKL=:XHSXKK:JU:PQLQWHMM^:TKMMK]:HLO:\KW:UIWNRINWHM:[NW[KUQU:ITJU:\KWS:JU:aNJIQ:Q\\QRIJZQ:HLO:HOZHLIHPQKNU_

$HRT:K\:ITQ:U[QRJQU:K\:XHSXKK:THU:]JOQM^:OJ\\QWQLI:RTHWHRIQWJUIJRU:H\\QRIJLP:JIU:NUQ\NMLQUU:HU:RKLUIWNRIJKLHM:SHIQWJHM_

/TQ:UIWQLPIT:K\:XHSXKK:RNMSU=:ITQJW:UIWHJPTILQUU=:MJPTILQUU:RKSXJLQO:]JIT:THWOLQUU=:WHLPQ:HLO:UJdQ:K\:TKMMK]LQUU

SHbQ:ITQS:[KIQLIJHMM^:UNJIHXMQ:\KW:H:ZHWJQI^:K\:H[[MJRHIJKLU:XKIT:UIWNRINWHM:HLO:LKLDUIWNRINWHM_:%JIT:PKKO:[T^UJRHM

HLO:SQRTHLJRHM:[WK[QWIJQU=:MK]:UTWJLbHPQ:HLO:PKKO:HZQWHPQ:OQLUJI =̂:XHSXKK:JU:]QMM:UNJIQO:IK:WQ[MHRQ:]KKO:JL

UQZQWHM:H[[MJRHIJKLU=:QU[QRJHMM^:JL:UMHIU:HLO:[HLQM:\KWS_:0HUU:[WKONRIJKL:K\:XHSXKK:RKS[KLQLIU=:J\:WQaNJWQO=:SH^

XQ:JLIQPWHIQO:]JIT:IWQHISQLI:\HRJMJIJQU:LQHW:IK:ITQ:UJIQ:K\:[MHLIHIJKL:KW:UJIQ:K\:RKLUIWNRIJKL=:\KW:U[QQO:HLO:QRKLKS^

JL:RKLUIWNRIJKL_

/TQ:*QRIJKL:KL:UIWNRINWHM:OQUJPL:]JIT:XHSXKK:]HU:\JWUI:[NXMJUTQO:JL:.;;-:HU:*NXUQRIJKL:(6:K\:,HWI:<_:1L:ITQ:)CB(

ZQWUJKL:K\:ITQ:+KOQ=:IJSXQW:]HU:RKZQWQO:NLOQW:*QRIJKL:(:K\:,HWI:<:e*IWNRINWHM:&QUJPLf:NLOQW:ITQ:IJIMQ:e%KKOf=

]TJRT:OJO:LKI:RKZQW:XHSXKK_:1L:ITQ:MHUI:ZQWUJKL:K\:.;;-=:ITQ:URK[Q:K\:*QRIJKL:(:]HU:QLMHWPQO:HU:*QRIJKL:(:e/JSXQW

HLO:6HSXKKf=:]TJRT:]HU:UNXOJZJOQO:JLIK:*NXUQRIJKL:(9:e/JSXQWf:HLO:*NXUQRIJKL:(6:e6HSXKKf_:/TJU:*NXUQRIJKL

[QWIHJLU:IK:e6HSXKKf_

9U:H:WQUNMI:K\:Qc[QWJQLRQ:PHJLQO:JL:JS[MQSQLIHIJKL:K\:.;;-:ZQWUJKL:K\:ITJU:+KOQ:HLO:\NWITQW:WQUQHWRT:]KWb:OKLQ

HLO:\QQOXHRb:WQRQJZQO:HU:]QMM:HU:\KWSNMHIJKL:K\:LQ]:UIHLOHWOU:JL:ITQ:\JQMO:HLO:WQZJUJKLFN[OHIJKL:K\:UKSQ:K\:ITQ

QcJUIJLP:UIHLOHWOU=:H:LQQO:IK:WQZJUQ:ITJU:*NXUQRIJKL:]HU:\QMI_:/TJU:WQZJUJKL:THU=:ITQWQ\KWQ=:XQQL:XWKNPTI:KNI:IK:IHbQ

RHWQ:K\:ITQUQ:HU[QRIU_

   
  

     



: "#$%&"#'()*%'+%",(-&+.(&/(%"+%#(!012

/TQ:UJPLJ\JRHLI:RTHLPQU:JLRKW[KWHIQO:JL:ITJU:WQZJUJKL:JLRMNOQ:ITQ:\KMMK]JLPg

HY /TJU:*NXUQRIJKL:LK]:HMUK:RKZQWU:RKLUIWNRIJKL:[WHRIJRQU:]JIT:XHSXKK:]TJRT:]QWQ:QHWMJQW:RKZQWQO:JL:,HWI:7

e+KLUIWNRIJKL:0HLHPQSQLI=:,WHRIJRQU:HLO:*H\QI^f:K\:ITQ:+KOQ_

XY &Q\JLJIJKLU:K\:UKSQ:QcJUIJLP:IQWSU:THZQ:XQQL:SKOJ\JQO:HU:[QW:ITQ:[WQZHJMJLP:QLPJLQQWJLP:[WHRIJRQ:HLO

LQ]:IQWSU:WQMHIJLP:IK:XHSXKK:XHUQO:[HLQM:[WKONRIU:THZQ:XQQL:HOOQO_

RY ,WKZJUJKLU:KL:XHSXKK:IWNUUQU:THZQ:XQQL:\NWITQW:N[OHIQO_

OY *KSQ:OQIHJMU:HXKNI:XHSXKK:\KNLOHIJKLU:THZQ:XQQL:JLRMNOQO_

QY @UQ:K\:XHSXKK:HU:WQJL\KWRQSQLI:JL:RKLRWQIQ:THU:XQQL:JLRMNOQO_

\Y ,WKZJUJKLU:\KW:NUQ:K\:XHSXKK:XHUQO:SHIQWJHMUF[HLQM:[WKONRIU:HU:]HMMJLP=:\MKKWJLP:HLO:WKK\JLP=:HLO:JL

JLD\JMM:[HLQMU:\KW:]HMM:HLO:RKSSKL:WKK\:RKZQWJLPFRMHOOJLP:SHIQWJHMU=:THZQ:XQQL:JLRMNOQO_:*KSQ:[WKZJUJKLU

\KW:WQRKLUIJINIQO:]KKO:\WKS:OQUIWNRINWQO:XHSXKK:THZQ:HMUK:XQQL:JLRMNOQO_

PY #Q\QWQLRQU:IK:HMM:ITQ:RKLRQWLQO:1LOJHL:*IHLOHWOU:THZQ:XQQL:N[OHIQO_

%JIT: ITQ: UIHLOHWOJdHIJKL:KL:OQUJPL:HLO:RKLUIWNRIJKL:HU[QRIU:K\:XHSXKK: JL: ITJU:*NXUQRIJKL:K\: ITQ:+KOQ=: JI: JU

Qc[QRIQO:IK:QLUNWQ:ONWHXMQ:UIWNRINWQU=:TK]QZQW=:UKSQ:U[QRJ\JR:PNJOQMJLQU:HWQ:WQaNJWQO:JL:ITQ:QZQLI:K\:IWK[JRHM

R^RMKLQU:JL:ITQ:UNXDRKLIJLQLI:HLO:ITQ:IWHOJIJKLHM:LKLDQLPJLQQWQO:UIWNRINWQU:PQLQWHMM^:RKLUIWNRIQO_:hQQ[JLP:ITJU:JL

ZJQ]=:UKSQ:WQRKSSQLOHIJKLU:HWQ:PJZQL:JL:9LLQc:6:]TJRT:SH^:XQ:\KMMK]QO:JL:HOOJIJKL:IK:[WKZJUJKLU:PJZQL:JL:ITQ

SHJL:IQcI:K\:ITJU:*NXUQRIJKL_

/TQ:JL\KWSHIJKL:RKLIHJLQO:JL:ITJU:*NXUQRIJKL:JU:MHWPQM^:XHUQO:KL:ITQ:]KWbU:RHWWJQO:KNI:HI:!KWQUI:#QUQHWRT:1LUIJINIQ=

&QTWHONL=:1LOJHL:,M^]KKO:1LONUIWJQU:#QUQHWRT:HLO:/WHJLJLP:1LUIJINIQ=:6HLPHMKWQ=:1LIQWLHIJKLHM:2QI]KWb:\KW:6HSXKK

HLO: #HIIHL: V1269#Y: OKRNSQLIU: HLO: 1LOJHL: *IHLOHWOU: PJZQL: XQMK]_: 9UUJUIHLRQ: THU: HMUK: XQQL: OQWJZQO: \WKS

1*" ..)-< g .;;8:e6HSXKKD*IWNRINWHM:OQUJPLf_

1*:C;C<:g:.;;< +KOQ:K\:[WHRIJRQ:\KW:[WQUQWZHIJKL:K\:XHSXKK:\KW:UIWNRINWHM:[NW[KUQ:V!"#$%&#'("$")*Y

1*:)-C).:g:.;). +KOQ:K\:[WHRIJRQ:\KW:UIWNRINWHM:OQUJPL:NUJLP:XHSXKK

9MM:UIHLOHWOU=:]TQITQW:PJZQL:TQWQJL:HXKZQ:KW:RWKUUDWQ\QWWQO:IK:JL:ITQ:SHJL:IQcI:K\:ITJU:*NXUQRIJKL=:HWQ:UNX`QRI:IK

WQZJUJKL_:/TQ:[HWIJQU:IK:HPWQQSQLI:XHUQO:KL:ITJU:*NXUQRIJKL:HWQ:QLRKNWHPQO:IK:JLZQUIJPHIQ:ITQ:[KUUJXJMJI^:K\:H[[M^JLP

ITQ:SKUI:WQRQLI:QOJIJKLU:K\:ITQ:UIHLOHWOU_

!KW:ITQ:[NW[KUQ:K\:OQRJOJLP:]TQITQW:H:[HWIJRNMHW:WQaNJWQSQLI:K\:ITJU:*NXUQRIJKL:JU:RKS[MJQO:]JIT=:ITQ:\JLHM:ZHMNQ=

KXUQWZQO:KW:RHMRNMHIQO=:Qc[WQUUJLP:ITQ:WQUNMI:K\:H:IQUI:KW:HLHM^UJU=:UTHMM:XQ:WKNLOQO:K\\:JL:HRRKWOHLRQ:]JIT:1* . g )C<;

e#NMQU:\KW:WKNLOJLP:K\\:LNSQWJRHM:ZHMNQU:V#'("$'+Yf_:/TQ:LNSXQW:K\:UJPLJ\JRHLI:[MHRQU:WQIHJLQO:JL:ITQ:WKNLOQO:K\\

ZHMNQ:UTKNMO:XQ:ITQ:UHSQ:HU:ITHI:K\:ITQ:U[QRJ\JQO:ZHMNQ:JL:ITJU:*NXUQRIJKL_

   
  

     



3#4$(2(5$4*-$*4#'(+.5%,"(6(5.-$%&"(7($%8).4(#"+()#8)&&9(7)()#8)&& ;

"#$%&"#'()*%'+%",(-&+.(&/(%"+%#

3#4$(2(5$4*-$*4#'(+.5%,"

'()*+,-"."%+/0(1"2-3"42/0,,5".4"42/0,,

1( 5-&3.

1<1: /TJU: +KOQ: V,HWI: <F*NXUQRIJKL: (6Y: RKZQWU: ITQ

PQLQWHM:[WJLRJ[MQU:JLZKMZQO:JL:ITQ:OQUJPL:K\:UIWNRINWHM

XHSXKK: JL: XNJMOJLPU: ]JIT: WQPHWO: IK: SQRTHLJRHM

WQUJUIHLRQ:HLO:ONWHXJMJI^:K\:UIWNRINWQU_:&QUJPL:K\:XKIT

XHSXKK:VWKNLO:XHSXKK=:U[MJI:XHSXKK=:PMNQO:MHSJLHIQO

XHSXKKY:HLO:XHSXKKDXHUQO:[HLQMU:̀ KJLQO:IKPQITQW:]JIT

HOTQUJZQU:KW:SQRTHLJRHM:\HUIQLQWU:HWQ:RKZQWQO:JL:ITJU

*NXUQRIJKL_: 1I: HMUK: RKZQWU: SJLJSNS: UIWQLPIT: OHIH=

OJSQLUJKLHM: UIHXJMJI^=: PWHOJLP: WQaNJWQSQLIU: HLO

IWHOJIJKLHM: XHSXKK: `KJLIU: \KW: aNHMJI^: HUUNWHLRQ_

+KLUIWNRIJKLHM:HU[QRIU:NUJLP:XHSXKK=:UNRT:HU=:]KWb

KL: UJIQ=: \HXWJRHIJKL: K\: RKS[KLQLIU: K\\DUJIQ: HLO: ITQJW

QWQRIJKL:KL:UJIQ:HWQ:HMUK:RKZQWQO:IK:ITQ:QcIQLI:LQRQUUHW^

IK: JLOJRHIQ: HLO: QLUNWQ: ITQ: aNHMJI^: K\: SHIQWJHM: HLO

UIHLOHWO: K\: ]KWbSHLUTJ[: IK: RKS[M^: ]JIT: ITQ

HUUNS[IJKLU:K\:ITQ:OQUJPL:WNMQU:HLO:ITQ:MJSJIHIJKLU_

1<!: /TJU:*NXUQRIJKL:HMUK:RKZQWU:[WQRHNIJKLU:HLO:OQUJPL

MJSJIHIJKLU: KL: XHSXKK_: /TQ: [WKZJUJKLU: WQMHIJLP: IK

[WK[QW:[WKRNWQSQLI:HLO:UIKWHPQ:K\:XHSXKK:HWQ:RKZQWQO

JL: ,HWI: 7: e+KLUIWNRIJKL: 0HLHPQSQLI=: ,WHRIJRQU: HLO

*H\QI^f:K\:ITQ:+KOQ_

1<7: /TQ: \KMMK]JLP: HU[QRIU: HWQ: LKI: RKZQWQO: JL: ITJU

*NXUQRIJKLg

HY 3JSJI: UIHIQ: OQUJPL: HLO: [QW\KWSHLRQ: K\

UIWNRINWQUi:HLO

XY *RJQLIJ\JR:OQUJPLJLP:K\:XHSXKK:̀ KJLIU:HLO:ITQJW

\HUIQLJLPU_

!( $.48%"&'&,=

!KW: ITQ: [NW[KUQ: K\: ITJU: *NXUQRIJKL=: ITQ: \KMMK]JLP

OQ\JLJIJKLU:UTHMM:H[[M _̂

!<1( #>?@ABCD?E(3FGHAIJ(+JKC>C@CA>I

!<1<1( ,-./))& j: /HMM: [QWQLLJHM: PWHUUQU: \KNLO: JL

IWK[JRHM:HLO:UNXDIWK[JRHM:WQPJKLU_:/TQ^:XQMKLP:IK:ITQ

\HSJM^:0)-1'-'&HLO:UNXD\HSJM^:,-./2$)"+'-'_

!<1<!( ,-./))& 324.: j: 9: UJLPMQ: UTKKI: K\: XHSXKK

NUNHMM^: TKMMK]: QcRQ[I: HI: LKOQU: ]TJRT: HWQ: K\IQL

U]KMMQL_

!<1<7( ,-./))&342.5&j:9:RMNUIQW:K\:XHSXKK:RNMSU

QSHLHIJLP: \WKS: I]K: KW: SKWQ: WTJdKSQU: JL: ITQ: UHSQ

[MHRQ_

!<1<:( 3'4424)$'& j: 9: RHWXKT^OWHIQ=: \KWSJLP: ITQ

\NLOHSQLIHM:SHIQWJHM:K\:HMM:[MHLIU:HLO:H:SHJL:UKNWRQ

K\:ITQ:SQRTHLJRHM:[WK[QWIJQU:K\:XJKMKPJRHM:SHIQWJHMU_

!<1<; (3'44:j:9:\NLOHSQLIHM:UIWNRINWHM:NLJI:K\:[MHLI

HLO:HLJSHM:MJ\Q=:RKLUJUIJLP:K\:R^IK[MHUS:HLO:NUNHMM^

QLRMKUJLP:H:RQLIWHM:LNRMQNU:HLO:XQJLP:UNWWKNLOQO:X^:H

SQSXWHLQ:VHLJSHMY:KW:H:WJPJO:RQMM:]HMM:V[MHLIY_

!<1<2( 3#)$$&6-44:j:9:]HMM:HI:ITQ:LKOQ:RMKUJLP:ITQ:]TKMQ

JLUJOQ: RJWRNS\QWQLRQ: HLO: RKS[MQIQM^: UQ[HWHIJLP: ITQ

TKMMK]:RHZJI^:XQMK]:\WKS:ITHI:HXKZQ:V*^L_:&JH[TWHPS=

ITHI: JU=: TKWJdKLIHM: [HWIJIJKL: JL: H: UIHLOJLP: RNMSY: V$''

-4$) !<!<1L:HLO:!<!<70Y_

!<1<L( 7'."& 3'4424)$': j: /TQ: [KM^UHRRTHWJOQU

RKLUJUIJLP:K\:KLM^:)-;: IK:.;;: UNPHW:SKMQRNMQU=: HMUK

SNRT:MQUU:ITHL:ITQ:);:;;;:K\:RQMMNMKUQ_

!<1<M( 8"9*"*:j:9:[KM^SQW:K\:[TQL^M:[WK[HLQ:NLJIU=:JL

JIU:UJS[MQ:\KWS:V+<>-+>(+>.+>(Y_

!<1<N( :4"('#&j:/TJL:UIWJ[U:K\:XHSXKK:[WKRQUUQO:\WKS

XHSXKK:RNMS_

!<1<10( ;"$$2':j:4WKN[:K\:RQMMU=:]TJRT:JL:TJPTQW:[MHLIU

RKLUJUI:K\:VHY:,HWQLRT^SH:j:H:UK\I:RQMM:K\:TJPTQW:[MHLIU

HU:\KNLO:JL:UIQS:[JIT:KW:\WNJI:[NM[=:VXY:$[JOQWSJU:j

ITQ:KNIQWSKUI:MH^QW:K\:RQMMU:RKZQWJLP:ITQ:UNW\HRQ:K\:H

[MHLI=:]TQL:ITQWQ:HWQ:UQZQWHM:MH^QWU:K\:IJUUNQ_

!<!( 5@GFD@FG?E(3FGHAIJ(+JKC>C@CA>I

!<!<1( ,-./))&<-%&,)-#+:j:9:XKHWO:SHOQ:K\:I]K:KW

SKWQ:XHSXKK:SHIU:XKLOQO:]JIT:HL:HOTQUJZQ_

!<!<!( ,-./))&<-%&3)##29-%'+&:=''%:j:9:UTQQI:SHOQ

N[:K\:HOTQUJZQ:UKHbQO:HLO:RKHIQO:SHIU:HUUQSXMQO:HLO

[WQUUQO: NLOQW: U[QRJ\JQO: IQS[QWHINWQ: HLO: [WQUUNWQ: IK

KXIHJL:UJLNUKJOHM:KW:KITQW:UNJIHXMQ:RKWWNPHIJKLU_

!<!<7( ,-./))& <-%& >'*''#& 3).5)$"%': j: ,HLQM

SHLN\HRINWQO:]JIT:H:RKSXJLHIJKL:K\:XHSXKK:SHI:HLO

ZQLQQW_:6HSXKK:SHI:RHL:XQ:QJITQW:HU:KNIQW:UbJLU:KW:HU

RKWQFRWKUUDXHLOU_:>K]QZQW=:ITQ:RKS[KUJIQ:[HLQM:UTHMM

XQ:XHMHLRQO:RKLUIWNRIJKL:KL:QJITQW:UJOQ:K\:RQLIWHM:[M _̂

!<!<:( ,'-.:j:9:UIWNRINWHM:SQSXQW:]TJRT:UN[[KWIU

MKHO:[WJSHWJM^:X^:JIU:JLIQWLHM:WQUJUIHLRQ:IK:XQLOJLP_

!<!<;( ,#'-?"*9&:%#'*9%=:j:9:IQWS:MKKUQM^:H[[MJQO:IK

H:PJZQL:UIWNRINWHM:SQSXQW:]JIT:WQU[QRI:IK:ITQ:NMIJSHIQ

MKHO:JI:RHL:UNUIHJL:NLOQW:H:PJZQL:UQI:K\:RKLOJIJKLU_

!<!<2 (,2*+4'@3)42.*:j:9:RKMNSL:RKLUJUIJLP:K\:ITWQQ

KW:SKWQ:LNSXQW:K\:RNMSU:XKNLO:HU:JLIQPWHIQO:NLJI:]JIT

]JWQ:KW:UIWH[:I^[Q:K\:\HUIQLJLPU_

2"/$:j:&NWJLP:XNLRTJLP:K\:XQHSUFRKMNSLU=:XJLOQWU:V-:SS

IJQ:XHWF]JWQ:HLO:)-:SS:XHSXKK:OK]QM:[JLUY:SH^:XQ:RHWQ\NMM^

JLUQWIQO: H\IQW: [WK[QW: [WQDOWJMMJLP: ITQ: TKMQU: ITWKNPTKNI: ITQ

HUUQSXM^:HU:[QW:ITQ:WQaNJWQSQLIU:K\:UIWNRINWHM:OQUJPL_

   
  

     



2 "#$%&"#'()*%'+%",(-&+.(&/(%"+%#(!012

!<!<L( 3'*%#'&A*%'#*)+':j:9:IQUI:U[QRJSQL:THZJLP:JIU

RQLIWQ:XQI]QQL:I]K:LKOQU_

!<!<M( 3=-#-1%'#"$%"1&8)-+:j:/TQ:ZHMNQ:K\:MKHO:]TJRT

THU:H:C-:[QWRQLI:[WKXHXJMJI^:K\:LKI:QcRQQOJLP:ONWJLP

ITQ:MJ\Q:K\:ITQ:UIWNRINWQ_

!<!<N( 3=-#-1%'#"$%"1&:%#'*9%=:j:/TQ:UIWQLPIT:K\:ITQ

SHIQWJHM:XQMK]:]TJRT:LKI:SKWQ:ITHL:-:[QWRQLI:K\:ITQ

IQUI:WQUNMIU:HWQ:Qc[QRIQO:IK:\HMM_

!<!<10 (34'-(-/"4"%B&j:/TQ:QHUQ:]JIT:]TJRT:XHSXKK

RHL:XQ:U[MJI:HMKLP:ITQ:MKLPJINOJLHM:HcJU_:/TQ:HRIJKL:K\

U[MJIIJLP:JU:bLK]L:HU:RMQHZHPQ_

!<!<11( 3)42.*:j:9:UIWNRINWHM:SQSXQW:]TJRT:UN[[KWIU

HcJHM: MKHO: [WJSHWJM^: X^: JLONRJLP: RKS[WQUUJZQ: UIWQUU

HMKLP:ITQ:\JXWQU_

!<!<1!( 3)..)*& C-!%'#: j: 9: WKK\: SQSXQW: ]TJRT

UN[[KWIU: WKK\: XHIIQLU: HLO: WKK\: RKZQWJLPU=: UNRT: HU

XKHWOJLP:HLO:UTQQIJLP_

!<!<17( 32#(-%2#'& j: /TQ: OQZJHIJKL: \WKS: ITQ

UIWHJPTILQUU:K\:ITQ:RNMS_

!<!<1:( D'4-."*-%")*:j:*Q[HWHIJKL:K\:SHIU: ITWKNPT

\HJMNWQ:K\:PMNQ_

!<!<1;( D'@:%#21%2#'+&/-./))&j:#H]:SHIQWJHM:VPWQQL

XHSXKKY: WQONRQO: [HWIJHMM^: IK: H: RKLOJIJKL=: HU: \HW: HU

[WHRIJRHXMQ=: JL: ]TJRT: ITQ: QMQSQLI: \JXWQU: WQSHJL

JLIQWMKRbQO:HLO:JL:ITQJW:TJPTM^:HMJPLQO:UIHIQ:HLO:]TJRT

]JIT: ITQ: TQM[: K\: XJLOQW: RHL: XQ: WQRKLUIJINIQO: JLIK: H

ZHMNHXMQ:[WKONRI:K\:H:OQUJWHXMQ:UJdQ_

!<!<12( E*+&D"$%-*1':j:/TQ:OJUIHLRQ:SQHUNWQO:[HWHMMQM

IK: ITQ: \JXWQU: K\: ITQ: XHSXKK: \WKS: ITQ: RQLIWQ: K\: ITQ

\HUIQLQW:IK:ITQ:RMKUQUI:QLO:K\:ITQ:SQSXQW_

!<!<1L( F4-%%'*'+& ,-./))& j: 6HSXKK: RKLUJUIJLP: K\

RNMSU:ITHI:THZQ:XQQL:RNI:HLO:NL\KMOQO:IJMM:JI:JU:\MHI_:/TQ

RNMS:ITNU:JU:\JLHMM^:U[WQHO:K[QL=:ITQ:OJH[TWHPSU:VRWKUU

]HMMUY:HI:LKOQU:WQSKZQO:HLO:[WQUUQO:\MHI_

!<!<1M(F244&324.:j:/TQ:LHINWHMM^:HZHJMHXMQ:RJWRNMHW

UQRIJKLFUTH[Q_

!<!<1N(F2*+-.'*%-4&)#&G4%".-%'&:%#'$$:j:/TQ:UIWQUU

]TJRT:JU:OQIQWSJLQO:KL:H:U[QRJ\JQO:I^[QFUJdQ:K\:RNMSU

K\:XHSXKK=:JL:HRRKWOHLRQ:]JIT:UIHLOHWO:[WHRIJRQ:HLO

OKQU: LKI: IHbQ: JLIK: HRRKNLI: ITQ: Q\\QRIU: K\: LHINWHMM^

KRRNWWJLP:RTHWHRIQWJUIJRU:HLO:KITQW:\HRIKWU_

!<!<!0( A**'#&D"-.'%'#:j:&JHSQIQW:K\:JLIQWLHM:RHZJI^

K\:H:TKMMK]:[JQRQ:K\:XHSXKK_

!<!<!1 ( A*$"+'& 8)1-%")*: j: ,KUJIJKL: JL: XNJMOJLPU: JL

]TJRT:XHSXKK:WQSHJLU:RKLIJLNKNUM^:OW^:KW:[WKIQRIQO

\WKS:]QHITQW_

!<!<!!( H)"*%:j:9:RKLLQRIJKL:XQI]QQL: I]K:KW:SKWQ

XHSXKK:UIWNRINWHM:QMQSQLIU_

!<!<!7( H)"$%:j:9:USHMM:XQHS:OJWQRIM^:UN[[KWIJLP:\MKKW=

RQJMJLP:KW:WKK\:K\:H:UIWNRINWQ_

!<!<!:( 8'*9%=& )!& A*%'#*)+': j: &JUIHLRQ: XQI]QQL

HO`HRQLI:LKOQU_

!<!<!;( 8)-+'+&E*+&)#&3).5#'$$")*&E*+&D"$%-*1':j

/TQ:OJUIHLRQ:SQHUNWQO:\WKS:ITQ:RQLIWQ:K\:ITQ:\HUIQLQW

IK: ITQ: QLO: IK]HWOU: ]TJRT: ITQ: MKHO: JLONRQO: X^: ITQ

\HUIQLQW:HRIU_

!<!<!2( <-1='%'&j:9:MJPTI:RNIIJLP:HLO:UMHUTJLP:IKKM:JL

ITQ:\KWS:K\:H:MHWPQ:bLJ\Q_

!<!<!L( <-%:j:9:]KZQL:UTQQI:SHOQ:NUJLP:ITJL:UMJZQWU_

!<!<!M( <)#%"$'& -*+& ;'*)*: j: 9: `KJLI: JL: ]TJRT: ITQ

WQONRQO: QLO: VIQLKLY: K\: KLQ: SQSXQW: \JIU: JLIK: ITQ

RKWWQU[KLOJLP:UMKI:VSKWIJUQY:K\:ITQ:KITQW_

!<!<!N( I'%&:'1%")*&j:*QRIJKL:KXIHJLQO:X^:OQONRIJLP

\WKS:ITQ:PWKUU:RWKUUDUQRIJKL:VJY=:ITQ:[WK`QRIQO:HWQHU:K\

HMM: SHIQWJHMU: WQSKZQO: X^: XKWJLP=: PWKKZJLP: KW: KITQW

SQHLU_

!<!<70( I)+':j:/TQ:[MHRQ:JL:H:XHSXKK:RNMS:]TQWQ

XWHLRTQU: U[WKNI: HLO: H:OJH[TWHPS: JU: JLUJOQ: ITQ: RNMS

HLO:ITQ:]HMMU:KL:XKIT:UJOQU:K\:LKOQ:HWQ:ITJRbQW_

!<!<71( K2%'#&D"-.'%'#:j:&JHSQIQW:K\:H:RWKUUDUQRIJKL

K\: H: [JQRQ: K\: XHSXKK: SQHUNWQO: \WKS: I]K: K[[KUJIQ

[KJLIU:KL:ITQ:KNIQW:UNW\HRQ_

!<!<71<1 (<'-*&)2%'#&+"-.'%'#:j:/TQ:OJHSQIQW:IHbQL

I]JRQ:KL:ITQ:KNIQW:UNW\HRQ=:JL:OJWQRIJKL:[QW[QLOJRNMHW:IK

QHRT:KITQW:HI:QHRT:RWKUUDUQRIJKL:KL:XKIT:ITQ:QLOU_:/TNU

WQUNMIJLP:JL:SQHL:K\:\KNW:WQHOJLPU:\KW:ITQ:SJOOMQ:K\:RNMS_

!<!<7!( K2%$"+'& 8)1-%")*: j: ,KUJIJKL: JL: XNJMOJLP: JL

]TJRT:XHSXKKU:HWQ:KRRHUJKLHMM^:UNX`QRIQO:IK:]QIIJLP

HLO: OW^JLP: HU: JL: RHUQ: K\: K[QL: UTQOUi: HLO: KNIOKKW

Qc[KUQO:UIWNRINWQU_

!<!<77( 0'#."$$"/4'& :%#'$$: j: *IWQUU: KXIHJLQO: H\IQW

H[[M^JLP:\HRIKW:K\:UH\QI^:IK:ITQ:NMIJSHIQ:UIWQUU_:/TJU:JU

HMUK:ITQ:]KWbJLP:UIWQUU:NLMQUU:HO`NUIQO:IK:ITQ:[HWIJRNMHW

UIWNRINWHM:\KWS:JL:OQUJPL_

!<!<7: ( 0#"*1"5-4& C-!%'#: j: 9: WKK\: SQSXQW: ]TJRT

UN[[KWIU:[NWMJLU_

!<!<7; (02#4"*$&j:9:WKK\:SQSXQW:OJWQRIM^:UN[[KWIJLP

WKK\:RKZQWJLP:KW:RKSSKL:WH\IQW:HLO:WKK\:XHIIQLU_

!<!<72( C))!& ,-%%'*$: j: 9: WKK\: SQSXQW: OJWQRIM^

UN[[KWIJLP: IJMQU=: RKWWNPHIQO: UTQQIU=: UMHIQU: KW: KITQW

WKK\JLP:SHIQWJHMU_

!<!<7L( C))!& :?'4'%)*: j: /TQ: UbQMQIKL: RKLUJUIJLP: K\

XHSXKK:IWNUU:KW:WH\IQW:KZQW:]TJRT:UKMJO:XHSXKK:[NWMJLU

HWQ:MHJO:HLO:MHUTQO:IK:ITQ:WH\IQW:KW:IK[:RTKWO:K\:H:IWNUU

X^:SQHLU:K\:PHMZHLJdQO:JWKL:]JWQ=:RHLQ=:PWHUU=:XHSXKK

MQHZQU=:QIR_

   
  

     



3#4$(2(5$4*-$*4#'(+.5%,"(6(5.-$%&"(7($%8).4(#"+()#8)&&9(7)()#8)&& L

!<!<7M( :4'*+'#*'$$&C-%")&j:/TQ:WHIJK:K\:ITQ:MQLPIT:K\

SQSXQW: IK: ITQ: MQHUI: WHOJNU: K\: P^WHIJKL: JU: bLK]L: HU

UMQLOQWLQUU:WHIJK:K\:SQSXQW:VITQ:MQLPIT:K\:ITQ:SQSXQW

JU:ITQ:QaNJZHMQLI:MQLPIT:ONQ:IK:QLO:RKLOJIJKLUY_

!<!<7N ( :54"%$: j: /TQ: [JQRQU: SHOQ: \WKS: aNHWIQWU: X^

OJZJOJLP:ITQ:aNHWIQWU:WHOJHMM^:HLO:RNIIJLP:MKLPJINOJLHMM _̂

!<!<:0 ( ;-5'#: j: /TQ: WHIJK: K\: OJ\\QWQLRQ: XQI]QQL

SJLJSNS:HLO:SHcJSNS:KNIQW:OJHSQIQW:IK:MQLPIT_

!<!<:1( G*4)-+'+&E*+&D"$%-*1':j:/TQ:QLO:OJUIHLRQ

K[[KUJIQ:IK:ITQ:MKHOQO:QLO_

!<!<:! (6-44&;="1?*'$$:j:>HM\:ITQ:OJ\\QWQLRQ:XQI]QQL

KNIQW:OJHSQIQW:HLO:JLLQW:OJHSQIQW:K\:ITQ:[JQRQ:HI:HL^

RWKUUDUQRIJKL_

!<!<:!<1 (<'-*&L-44& %="1?*'$$&M&/TQ:]HMM: ITJRbLQUU

IHbQL:\KNW:IJSQU:JL:ITQ:UHSQ:[KJLIU:HU:ITQ:OJHSQIQW:THU

XQQL:SQHUNWQO_:/TNU:WQUNMIJLP:JL:SQHL:K\:QJPTI:ZHMNQU

\KW:ITQ:SJOOMQ:K\:RNMS_

!<!<:7( 6'%&8)1-%")*:j:,KUJIJKL:JL:XNJMOJLPU:JL:]TJRT

ITQ:XHSXKKU:HWQ:HMSKUI:RKLIJLNKNUM^:OHS[=:]QI:KW:JL

RKLIHRI:]JIT:QHWIT:KW:]HIQW=:UNRT:HU:[JMQU:HLO:XHSXKK

\KNLOHIJKLU_

!<7(+JKC>C@CA>I(4JE?@C>O(@A(+JKJD@I

!<7<1( ,-./))&,)#'NO=))*&7)4':j:/TQ:OQ\QRI:RHNUQO

X^: XHSXKK: PTKKL: XQQIMQ: VD"*)+'#2$& U[[_

,)$%#"1="+-'Y=:]TJRT:HIIHRbU:\QMMQO:RNMSU_

!<7<! (3#))?'+*'$$:j:9:MKRHMJdQO:OQZJHIJKL:\WKS:ITQ

UIWHJPTILQUU:JL:H:[JQRQ:K\:XHSXKK_

!<7<7( D"$1)4)2#-%")*:j:9:RTHLPQ: \WKS: ITQ:LKWSHM

RKMKNW:K\:ITQ:XHSXKK:]TJRT:OKQU:LKI:JS[HJW:ITQ:UIWQLPIT

K\:XHSXKK:KW:XHSXKK:RKS[KUJIQ:[WKONRIU_

!<:( +JKC>C@CA>(4JE?@C>O(@A(+GPC>O(+JOG?QJI

!<:<1 (3)44-5$':j:/TQ:OQ\QRI:KRRNWWJLP:KL:HRRKNLI:K\

QcRQUUJZQ: UTWJLbHPQ=: [HWIJRNMHWM^: JL: ITJRb: ]HMMQO

JSSHINWQ:XHSXKK_:%TQL:ITQ:XHSXKK:]HMM:UTWJLbU=:ITQ

KNIQW:MH^QWU:RKLIHJLJLP:H:MHWPQW:RKLRQLIWHIJKL:K\:UIWKLP

\JXWKDZHURNMHW:XNLOMQU:UQI:ITQ:]QHbQW:JLIQWJKW:[KWIJKL

QSXQOOQO:JL:[HWQLRT^SH:JL:IQLUJKL=:RHNUJLP:ITQ:MHIIQW

IK:OQZQMK[:RWHRbU_:/TQ:JLIQWJKW:RWHRb:OQZQMK[U:JLIK:H

]JOQ:U[MJI:WQUNMIJLP:JL:H:OQ[WQUUJKL:KL:ITQ:KNIQW:UNW\HRQ_

/TJU:OQ\QRI:HMUK:WQONRQU:ITQ:UIWNRINWHM:UIWQLPIT:K\:WKNLO

XHSXKK_

!<:<!( E*+&:54"%%"*9:j:9:U[MJI:HI:ITQ:QLO:K\:H:XHSXKK_

/TJU:JU:LKI:UK:RKSSKL:H:OQ\QRI:HU:OW^JLP:KRRNWU:XKIT

\WKS:KNIQW:HLO:JLIQWJKW:]HMM:UNW\HRQU:K\:XHSXKK:HU:]QMM

HU:ITQ:QLO:HI:ITQ:K[QL:QLOU_

!<:<7( :2#!-1'& 3#-1?"*9: j: !JLQ: UNW\HRQ: RWHRbU: LKI

OQIWJSQLIHM:IK:UIWQLPIT_:>K]QZQW=:ITQ:RWHRbJLP:]TJRT

KRRNWU:HI:ITQ:LKOQU:WQONRQU:ITQ:UIWNRINWHM:UIWQLPIT_

!<:<:( 6#"*?4'+&-*+&D'!)#.'+&:2#!-1':j:&Q\KWSHIJKL

JL: RWKUUDUQRIJKL=: ONWJLP: OW^JLP=: ]TJRT: KRRNWU: JL

JSSHINWQ: WKNLO: XHSXKKU: K\: SKUI: U[QRJQUi: JL: ITJRb

]HMMQO: [JQRQU=: XQUJOQU: ITJU: OQ\KWSHIJKL: ITQ: KNIQW

UNW\HRQ:XQRKSQU:NLQZQL:HLO:]WJLbMQO_:EQW^:K\IQL:ITQ

JLIQWJKW:]HMM:OQZQMK[U:H:RWHRb:XQMK]:ITQUQ:]WJLbMQU=

WNLLJLP:[HWHMMQM:IK:ITQ:HcJU_

7( 5=8)&'5

!KW:ITQ:[NW[KUQ:K\:ITJU:*NXUQRIJKL=:ITQ:\KMMK]JLP:MQIIQW

U^SXKMU:UTHMM:THZQ:ITQ:SQHLJLP:JLOJRHIQO:HPHJLUI:QHRT=

NLMQUU:KITQW]JUQ:UIHIQOg

J k RWKUUDUQRIJKLHM: HWQH: K\: XHSXKK

V[QW[QLOJRNMHW: IK: ITQ: OJWQRIJKL: K\: ITQ

[WJLRJ[HM:\JXWQU:HLO:ZQUUQMUY=:SS.

k ( )
!!

!
"

! ! "
π ⎡ ⎤− −

⎣ ⎦
i

J6 k HWQH:K\:WQJL\KWRQSQLI:JL:XHSXKK:WQJL\KWRQO

RQSQLI:RKLRWQIQ=:SS.i

D k SQHL:KNIQW:OJHSQIQW:K\:XHSXKK:RNMS=:SSi

+ k JLLQW:OJHSQIQW=:SS:k:VD:l:.LYi

E k SKONMNU: K\: QMHUIJRJI^: V0"$Y: JL: XQLOJLP=

2FSS.i

!R k RHMRNMHIQO: UIWQUU: JL: HcJHM: RKS[WQUUJKL=

2F S.i

!R[ k [QWSJUUJXMQ:UIWQUU:JL:RKS[WQUUJKL:HMKLP:ITQ

\JXWQU=:2FSS.i

A k SKSQLI:K\: JLQWIJH: VITQ: UQRKLO:SKSQLI:K\

HWQHY:K\:RNMS:UQRIJKL=:SS8

k ( )
!! "

#!
! ! "

π ⎡ ⎤− −
⎣ ⎦

i

! k NLUN[[KWIQO:MQLPIT:K\:RKMNSL=:SSi

. k SKJUINWQ:RKLIQLI=:[QWRQLIi

# k WHOJNU:K\:P^WHIJKL=:SS

k
#

$
i

C k SKONMNU:K\:WN[INWQ:V0"#Y=:2FSS.i

L k SQHL:K\:]HMM:ITJRbLQUU:K\:XHSXKK:RNMS=:SSi

P k UQRIJKL:SKONMNU=:SS(

k
( )

!! !

"!

! ! "

!

⎡ ⎤− −π
⎢ ⎥
⎢ ⎥
⎣ ⎦

i:HLO

δ k OQ\MQRIJKL:KW:OQ\KWSHIJKL=:SS_

:( 8#$.4%#'5

/TQ:WQaNJWQSQLIU:UTHMM:XQ:SQI:X^:ITQ:RTKJRQ:K\:UNJIHXMQ

SHIQWJHMU=:X^:H[[WK[WJHIQ:OQUJPL:HLO:OQIHJMJLP:HLO:X^

U[QRJ\^JLP: RKLIWKM: [WKRQONWQU: \KW: [WKONRIJKL=

RKLUIWNRIJKL:HLO:NUQ_
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:<1((5HJDCJI(AK()?BRAA

0KWQ:ITHL:);;:U[QRJQU:K\:XHSXKK:HWQ:LHIJZQ:IK:1LOJH

HLO:H:\Q]:K\:ITQS:HWQ:UKMJO:XNI:SKUI:K\:ITQS:HWQ:TKMMK]

JL:UIWNRINWQ_:1L:HMM:.;:U[QRJQU:THZQ:XQQL:U^UIQSHIJRHMM^

IQUIQO: UK: \HW_: *JcIQQL: U[QRJQU: K\: XHSXKK: HWQ

WQRKSSQLOQO: \KW: UIWNRINWHM: NUHPQU: JL: WKNLO: \KWS_

*KSQ:[T^UJRHM:HLO:SQRTHLJRHM:[WK[QWIJQU:K\:ITQ:UHSQ

HWQ:PJZQL: JL:/HXMQ:):XKIT: \KW:HJWDOW^:RKLOJIJKLU:HLO

PWQQL:RKLOJIJKLU_

:<1<1(0HINWQO:XHSXKK:K\:HI:MQHUI:8:^QHWU:K\:HPQ:UTHMM

XQ:NUQO_:/TQ:XHSXKK:UTHMM:XQ:NUQO:H\IQW:HI: MQHUI:UJc

]QQbU:K\:\QMMJLP:[QWJKO_

:<1<!:6HSXKK:UTHMM:XQ:[WK[QWM^:IWQHIQO:JL:HRRKWOHLRQ

]JIT:ITQ:PKKO:[WHRIJRQ:m<D(6V)Yn_

:<1<7(*KMJO:XHSXKKU:KW:XHSXKKU:]TKUQ:]HMM:ITJRbLQUU

JU:RKS[HWHIJZQM^:SKWQ:HLO:]TJRT:HWQ:PQLQWHMM^:THZJLP

LKOQU: ZQW^: RMKUQW: HWQ: K\IQL: RKLUJOQWQO: PKKO: \KW

UIWNRINWHM:[NW[KUQU_

:<1<:(6WKbQL=:OHSHPQO:KW:RKMMH[UQO:XHSXKK:UTHMM:XQ

WQ`QRIQO_: &QHO: HLO: JSSHINWQ: XHSXKKU=: XKWQFO=))*

TKMQU=:OQRH =̂:RKMMH[UQ=:RTQRbU:SKWQ:ITHL:(:SS:JL:OQ[IT=

UTHMM:XQ:HZKJOQO_

:<!( ,GAFHC>O

:<!<1(*JcIQQL: U[QRJQU: K\: XHSXKK: WQRKSSQLOQO: \KW

UIWNRINWHM:H[[MJRHIJKLU:HWQ:RMHUUJ\JQO:JL:ITWQQ:PWKN[U:KL

ITQ:XHUJU:K\:ITQJW:UIWQLPIT:[WK[QWIJQU=:LHSQM =̂:SKONMNU

K\: QMHUIJRJI^: VEY: JL: XQLOJLP: JL: PWQQL: RKLOJIJKL: HLO

SKONMNU: K\: WN[INWQ: VCY: VQcIWQSQ: \JXWQ: UIWQUU: JL

XQLOJLPY_: !KW: UIWNRINWHM: NUQ: JL: [JMQU: HLO: SJLQUf

RKS[KLQLIU=: HL: HOOJIJKLHM: RWJIQWJKL: K\: RKS[WQUUJZQ

UIWQLPIT:JU:RKLUJOQWQO:JL:RMHUUJ\JRHIJKL_:/TQ:MJSJIU:JL

NMIJSHIQ: UIWQLPIT: ZHMNQU: K\: ITQUQ: PWKN[U: UTHMM: XQ: HU

PJZQL:JL:/HXMQ:.:VITQUQ:HWQ:RKWWQU[KLOJLP:IK:ITQ:U[WQHO

K\:[WK[QWIJQU:JL:UIWNRINWHM:IJSXQWY_

:<!<!: 6HSXKK:U[QRJQU:SH^:XQ:JOQLIJ\JQO:NUJLP:UNJIHXMQ

SQITKOU_

2"/$: j: 0QITKOU: K\: JOQLIJ\JRHIJKL: K\: XHSXKK: ITWKNPT

HLHIKSJRHM: RTHWHRIQWU: THZQ: LKI: XQQL: [QW\QRIQO: UK: \HW_

1OQLIJ\JRHIJKL:ITWKNPT:SKW[TKMKPJRHM:RTHWHRIQWU:RKNMO:XQ:OKLQ

KLM^:KL:\NMM:UIHLOJLP:RNMS:X^:Qc[QWJQLRQO:UKWIQWU_

:<!<7( *[QRJQU:K\:XHSXKK:KITQW:ITHL:ITKUQ:MJUIQO:JL:ITQ

/HXMQ: (: SH^: XQ: NUQO=: [WKZJOQO: ITQJW: UIWQLPIT

RTHWHRIQWJUIJRU:HWQ:OQIQWSJLQO:HLO:\KNLO:SKWQ:ITHL:ITQ

MJSJIU:U[QRJ\JQO:JL:/HXMQ:._

:<7(8ACI@FGJ(-A>@J>@(C>()?BRAA

2KWSHMM^:KLM^:OW^:KW:UQHUKLQO:XHSXKK:UTHMM:XQ:NUQO

KITQW]JUQ:U[QRJHM:HIIQLIJKL:UTHMM:XQ:PJZQL:IK:OJSQLUJKLHM

RTHLPQU: KRRNWWJLP: ONWJLP: ITQ: OW^JLP: [WKRQUU: JL: ITQ

`KJLIU=:HUUQSXMJQU_

%JIT: OQRWQHUQ: K\: SKJUINWQ: RKLIQLI=: ITQ: UIWQLPIT: K\

XHSXKK: JLRWQHUQU:Qc[KLQLIJHMM^:HLO:XHSXKK:THU:HL

JLIQWUQRIJKL: [KJLI: V\JXWQ: UHINWHIJKL: [KJLIY: HI: HWKNLO

.-: [QWRQLI: SKJUINWQ: RKLIQLI: OQ[QLOJLP: N[KL: ITQ

U[QRJQU_:9:I^[JRHM:SKJUINWQ:UIWQLPIT:WQMHIJKLUTJ[:JU:PJZQL

HI: !JP_: )_: /TQ: SKJUINWQ: RKLIQLI: K\: XHSXKK: UTHMM: XQ

OQIQWSJLQO: JL: HRRKWOHLRQ: ]JIT: SQITKO: PJZQL: JL: ITQ

HRRQ[IQO:UIHLOHWO:m<D(6V.Yn_:0HINWQO:RNMSU:UTHMM:XQ

UQHUKLQO:IK:HXKNI:.;:[QWRQLI:SKJUINWQ:RKLIQLI:XQ\KWQ

NUQ_

!WQUTM^:\QMMQO:XHSXKK:]JIT:UTKKIU:HLO:MQHZQU:JLIHRI=

OW^: \HJWM^: ]QMM: JL: ITQ: K[QL: UNL: ]JIT: MQUUQW: UNW\HRQ

RWHRbJLP=:QIR=:HLO:WQONRQO:UIHWRT:RKLIQLIU_:#H[JO:OW^JLP

JL:ITQ:K[QL:RHL:RKLIWKM:OQPWHOQU_

:<:( ,G?QC>O(AK(5@GFD@FG?E()?BRAA

:<:<1( 6HSXKK: UTHMM: XQ: PWHOQO: IK: QLUNWQ: ITHI: ITQ

[WK[QWIJQU: K\: XHSXKK: HWQ: UHIJU\HRIKW^: \KW: NUQ

[HWIJRNMHWM^:ITQ:UIWQLPIT:HLO:UIJ\\LQUU:[WK[QWIJQU_

:<:<1<1 :4WHOJLP:JU:UKWIJLP:KNI:XHSXKK:KL:ITQ:XHUJU:K\

RTHWHRIQWJUIJRU: JS[KWIHLI: \KW: UIWNRINWHM: NIJMJdHIJKL: HU

NLOQWg

HY &JHSQIQW:HLO:MQLPIT:K\:RNMSi

XY /H[QW:K\:RNMSi

RY *IWHJPTILQUU:K\:RNMSi

OY 1LIQW:LKOHM:MQLPIT:HLO:OJUIWJXNIJKL:K\:LKOQUi

QY %HMM:ITJRbLQUUi

\Y &QLUJI^:HLO:UIWQLPITi:HLO

PY &NWHXJMJI^:HLO:UQHUKLJLP_

"LQ: K\: ITQ: HXKZQ: RTHWHRIQWJUIJRU: KW: UKSQIJSQU

RKSXJLHIJKL:K\:I]K:KW:ITWQQ:RTHWHRIQWJUIJRU:\KWS:ITQ:XHUJU

K\:PWHOJLP_:/TQ:RNMSU:UTHMM:XQ:UQPWQPHIQO:U[QRJQUD]JUQ_

:<:<!( D"-.'%'#&-*+&8'*9%=

:<:<!<1 O#-+-%")*& -11)#+"*9& %)& %='& .'-*& )2%'#

+"-.'%'#

!KW:UIWNRINWHM:4WKN[:9:HLO:4WKN[:6:U[QRJQU=:RNMSU

UTHMM:XQ:UQPWQPHIQO:JL:UIQ[U:K\:);:SS:K\:SQHL:KNIQW

OJHSQIQW:HU:\KMMK]Ug

HY *[QRJHM:PWHOQ g 7;:SS:o:&JHSQIQW:≤:);;:SS

XY 4WHOQ:1 g -;:SS:o:&JHSQIQW:≤:7;:SS

RY 4WHOQ:11 g (;:SS:o:&JHSQIQW:≤:-;:SS

OY 4WHOQ:111 g &JHSQIQW:≤:(;:SS

!KW: UIWNRINWHM: 4WKN[: +: U[QRJQU: RNMSU: UTHMM: XQ

UQPWQPHIQO:JL:UIQ[U:K\:.;:SS:K\:SQHL:KNIQW:OJHSQIQW

HU:\KMMK]Ug

)Y 4WHOQ:1 g B;:SS:o:&JHSQIQW:≤:);;:SS

.Y 4WHOQ:11 g <;:SS:o:&JHSQIQW:≤:B;:SS

(Y 4WHOQ:111 g &JHSQIQW:≤:<;:SS
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<:S:\KW:\HRJMJIHIJLP:RMKUQ:\JIIJLPU:HI:`KJLIU=:QIR_

:<:<7 (;-5'#

/TQ: IH[QW: UTHMM: LKI:XQ:SKWQ: ITHL:-_B:SS:[QW:SQIWQ

MQLPIT:VKW:;_-B:[QWRQLIY:V):JL:)7;Y:K\:XHSXKK:JL:HL^

PWHOQ:K\:XHSXKK_

:<:<:( 32#(-%2#'

/TQ: SHcJSNS: RNWZHINWQ: UTKNMO: LKI: XQ: SKWQ: ITHL

7-:SS:JL:H:MQLPIT:K\:<:S:K\:HL^:PWHOQ:K\:XHSXKK_

2"/$: j: &NQ: IK: ITQ: RKLUIWHJLI: K\: [WQ\QWQLIJHM: UQMQRIJKL: K\

UIWHJPTIQW: SHIQWJHM: KNI: K\: H: MKI=: SKWQ: XQLI: SHIQWJHM: SH^: XQ

HRRKSSKOHIQO:IK:HZKJO:TJPT:RKUI_:!KMMK]JLP:WQSQOJHM:K[IJKLU

SH^:XQ:TQM[\NMg

HY 9OK[I:RKS[KLQLI:HUUQSXM^:SQITKO:IK:IHbQ:RHWQ:K\:UKSQ

OQPWQQ: K\: RNWZHINWQ: VXNLRTJLP: OKLQ: H\IQW: TKMOJLP

RKS[KLQLIU: UIWHJPTIY_

XY +NI:MKLPQW:XHSXKK:RKS[KLQLIU:]JIT:MQUU:RNWZHINWQ:KNI

K\: IHMMQW: XHSXKK: HLO: NUQ: RHSXQWQO: KLQU: \KW: UTKWIQW

MQLPIT:RKS[KLQLIU_

:<:<;( 6-44&;="1?*'$$

,WQ\QWHXM^:SJLJSNS:]HMM:ITJRbLQUU:K\:B:SS:UTHMM:XQ

NUQO:\KW:MKHO:XQHWJLP:SQSXQWU:NLMQUU:RHMRNMHIJKLU:HLO

ITQ:HZHJMHXJMJI^:OJRIHIQ:KITQW]JUQ_

:<;(+FG?RCEC@P(?>Q($GJ?@?RCEC@P

:<;<1( D2#-/"4"%B

/TQ: LHINWHM: ONWHXJMJI^: K\: XHSXKK: JU: MK]: HLO: ZHWJQU

XQI]QQL:).:SKLITU:HLO:(<:SKLITU:OQ[QLOJLP:KL:ITQ

U[QRJQU:HLO:RMJSHIJR:RKLOJIJKLU_:1L:IWK[JRHM:RKNLIWJQU

ITQ: XJKDOQIQWJKWHIJKL: JU: ZQW^: UQZQWQ_: 6HSXKKU: HWQ

PQLQWHMM^:OQUIWK^QO: JL:HXKNI:KLQ: IK: I]K:^QHWUf: IJSQ

]TQL:NUQO:JL:ITQ:K[QL:HLO:JL:RKLIHRI:]JIT:PWKNLOi:]TJMQ

H:UQWZJRQ:MJ\Q:K\:I]K:IK:\JZQ:̂ QHWU:RHL:XQ:Qc[QRIQO:\WKS

!14_:):0"1*/@#$:*/#$24/>:#$39/1"2*>1,:6906@*9:2@/92*:V6906""Y

!"#$"%&
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XHSXKK:]TQL:NUQO:NLOQW:RKZQW:HLO:KNI:K\:RKLIHRI:]JIT

PWKNLO_: /TQ: SQRTHLJRHM: UIWQLPIT: K\: XHSXKK

OQIQWJKWHIQU:WH[JOM^:]JIT:ITQ:KLUQI:K\:\NLPHM:OQRH^:JL

ITQ: URMQWQLRT^SHIKNU: \JXWQU_: *[MJI: XHSXKK: JU: SKWQ

WH[JOM^: OQUIWK^QO: ITHL: WKNLO: XHSXKK_: !KW: SHbJLP

XHSXKK: ONWHXMQ=: UNJIHXMQ: IWQHISQLI: \KW: [WQUQWZJLP

XHSXKK:UTHMM:XQ:PJZQL: JL:HRRKWOHLRQ:]JIT: ITQ:PKKO

[WHRIJRQ:m<D(6V(Yn_:>K]QZQW=:U[QRJHM:HIIQLIJKL:UTHMM:XQ

PJZQL:IK:QLZJWKLSQLIHM:JS[HRI:HLO:IK:ITQ:TQHMIT:HU[QRIU

K\:MHXKNW:HLO:ITQ:NUQWU_

:<;<!: /K: QLUNWQ: HL: HOQaNHIQM^: ONWHXMQ: UIWNRINWQ=

XHSXKK:UTHMM:XQ:IWQHIQO:JL:HRRKWOHLRQ:]JIT:ITQ:PKKO

[WHRIJRQ: m<D(6V)Yn: HLO: ITQ: \KMMK]JLP: JLIQWDWQMHIQO

\HRIKWU:UTHMM:XQ:RKLUJOQWQOg

HY $c[QRIQO:UQWZJRQ:MJ\Q:K\:ITQ:XHSXKKi

XY @UQ: K\: ITQ: UIWNRINWQ: HLO: Qc[QRIQO

QLZJWKLSQLIHM:RKLOJIJKLUi

RY #QaNJWQO:[QW\KWSHLRQ:RWJIQWJHi:HLO

OY ?NHMJI^:K\:]KWbSHLUTJ[_

:<;<7: !JWQ:UH\QI^:K\:XHSXKK:UIWNRINWQU:UTHMM:XQ:QLUNWQO=

\KW: ]TJRT: ITQ: IWQHISQLI: [WQURWJXQO: JL: L<7<:: SH^: XQ

\KMMK]QO_

;( 3.48%55%)'.(5$4.55.5

;<1( @MIJSHIQ: UIWQUU: ZHMNQU: K\: OJ\\QWQLI: U[QRJQU: HLO

PWKN[U: K\: XHSXKK: UTHMM: XQ: OQIQWSJLQO: HRRKWOJLP: IK

ITQ:HRRQ[IQO:UIHLOHWO:m<D(6V.Yn_:/TQUQ:ZHMNQU:UTHMM:ITQL

XQ:OJZJOQO:X^:H[[WK[WJHIQ:\HRIKWU:K\:UH\QI^:IK:KXIHJL

[QWSJUUJXMQ:UIWQUUQU:IK:RKZQW:ITQ:Q\\QRIU:K\:ZHWJHXJMJI =̂

MKLP:IQWS:MKHOJLP=:PWHOQ=:MKRHIJKL:K\:NUQ:HLO:Qc[QRIQO

O^LHSJR:MKHOJLP_

2"/$:j::9U:HL:JL\KWSHIJKL=:JI:SH^:XQ:LKIQO:ITHI:ITQ:SQITKO

K\: IQUI: \KW: U[MJI:XHSXKKU: JU: RKZQWQO: JL: ITQ:HRRQ[IQO:UIHLOHWO

m<D(6V8Yn_

;<1<1( /TQ:UIWQLPIT:\HRIKWU:\KW:OQWJZJLP:UH\Q:]KWbJLP

UIWQUUQU:K\:XHSXKK:UTHMM:XQ:HU:NLOQW:g

$cIWQSQ:\JXWQ:UIWQUU:JL:XQHSU g 8

0KONMNU:K\:QMHUIJRJI^ g 8_-

0HcJSNS:RKS[WQUUJZQ:UIWQUU:[HWHMMQM:IK g (_-

PWHJLF\JXWQU

;<!: /TQ:HZHJMHXMQ:OHIH:\KW: ITQ:UH\Q:]KWbJLP:UIWQUUQU

\KW:)<:U[QRJQU:K\:XHSXKKU:HWQ:PJZQL:JL:/HXMQ:(_

;<7: !KW: RTHLPQ: JL: ONWHIJKL: K\: MKHO: KITQW: ITHL

RKLIJLNKNU:VMKLPDIQWSY=:ITQ:[QWSJUUJXMQ:UIWQUUQU:PJZQL

JL: /HXMQ: (: UTHMM: XQ: SNMIJ[MJQO: X^: ITQ: SKOJ\JRHIJKL

\HRIKWU:PJZQL:XQMK]g

!KW:[QWSHLQLI:MKHOU g )_;

!KW:JS[KUQO:KW:SQOJNS:IQWS:MKHOJLP g )_.-

V[QWSHLQLI:p:IQS[KWHW^:MKHOY

!KW:UTKWI:IQWS:MKHOJLP:V[QWSHLQLI:p g )_-;

IQS[KWHW^:MKHO:p:]JLO:MKHOY
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6.7.3 Buckling calculation shall be according to Euler,
with a reduction to 90 percent of moment of inertia, to
take into account the effect of the taper which shall be
less than 1:170.

6.7.4  For strength and stability, larger diameter thick
walled sections of bamboo with closely spaced nodes
shall be used. Alternatively, smaller sections may be
tied together as a bundle-column.

6.8 A single bamboo culm is not an optimum
component to structurally design different load bearing
members. Bunching of bamboo is inevitable to fabricate
beams, columns, etc. There is no end to the number of
culmns in bunching. However, different components
pose manufacturing problems during assembly, which
should be appropriately taken care of (see also Fig. 9D
and Fig. 9E).

6.8.1 Following precautions shall be taken to avoid
possible split/crack in walling of bamboo:

a) Maintaining a minimum 100 mm distance of
the drills from the end of the main bamboo
culms drilled.

b) Choosing drilling points preferably within
30 mm from node.

c) Maintaining the interference fit between
bamboo body and binders as under:

1) For wall thickness ! 8 mm : 0.25-0.30
mm, and

2) For wall thickness < 8 mm : 0.20-0.25
mm.

d) The inserting ends of the dowel pins may be
dressed as tapered (conical).

6.9 Assemblies and Roof Trusses

6.9.1 Elements in structure are generally built-up in
the form of assembled members for which a triangle is
a simple figure of stability. Besides sloped chords,
parallel chord construction is also appropriate as
external profile.

6.9.2 A truss is essentially a plane structure which is
very stiff in the plane of the members, that is the plane
in which it is expected to carry load, but very flexible
in every other direction. Roof truss generally consists
of a number of triangulated frames, the members of
which are fastened at ends and the nature of stresses at
joints is either tensile or compressive and designed as
pin-ended joints (see Fig. 2A). Bamboo trusses may
also be formed using bamboo mat board or bamboo
mat-veneer composite or plywood gusset (see Fig. 2B).

6.9.3 Trusses shall be analysed for the determination
of axial forces in members and the deformation of
joints. For the influence of eccentricities, due allowance
shall be made in design.

FIG. 2 SOME TYPICAL CONFIGURATIONS FOR SMALL AND

LARGE TRUSSES IN BAMBOO

6.9.4 The truss height shall exceed 0.15 times the span
in case of a triangular truss (pitched roofing) and 0.10
times the span in case of a rectangular (parallel) truss.

6.9.5 For members in compression, the effective length
for in-plane strength verification shall be taken as the
distance between two adjacent points of contraflexure.
For fully triangulated trusses, effective length for simple
span members without especially rigid end-connection
shall be taken as the span length.

6.9.6 The spacing of trusses shall be consistent with
use of bamboo purlins.

6.9.7 The ends in open beams, joists, rafters, purlins
shall be suitably plugged. Bamboo roof coverings shall
be considered as non-structural in function.

2A PIN ENDED JOINT TRUSSES

2B GUSSET JOINT TRUSSES
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composite (BMVC) have high in-plane rigidity and
hence high racking strength and are more flexible than
equivalent plywood. This property of BMB and BMVC
can be advantageously used in many engineering
applications such as wall paneling, composite beams,
composite floor deck and stress skinned panels.
Bamboo mat corrugated sheet (BMCS) is water proof
and resistant to decay, termites/insects and fire. These
sheets may be used as roofing material. Precast bamboo
reinforced cement concrete and reconstituted wood
from destructured bamboo can also be used in structural
applications.

9.2.2 Bamboo Composites

Along with bamboo, bamboo composites such as
bamboo mat board, bamboo mat veneer composite, may
also be successfully used in combination with timber
for making efficient structural components like web
because where high shear strength of bamboo mat board
and bamboo mat veneer composite can be utilized as
web and timber flanges for transmitting tensile and
compressive stress. PF, PRF adhesives are commonly
used for gluing web and flanges as shown in Fig. 11.
Beams can be straight, single tapered, double tapered,
haunched, as shown.

Bamboo mat board and bamboo mat veneer composite
can also be used for roof and wall sheathing (shear
walls) and diaphragms, gussets, arch panels, barrel
vaults, etc. It can also be used as skin material in
sandwich construction.

Permissible safe working stresses are given in Table 8.

Table 7 Gist of Mechanical Properties of Reconstituted Wood from Bamboo (Dendrocalamus Strictus)

(Clause 9.1.2)

Board Material 

 

Sl 

No. 

Set Resin 
Contents 

Pressure 

Density  Modulus 

of 

Rupture 

Tensile 

Strength 

Parallel to 

Grain 

Compressive 

Strength 

Parallel to 

Grain 

Izod 

Impact 

Shear 

Strength 

Modulus 

of 

Elasticity 

× 103 

Screw 

Holding 

Power 

  Percent kgf/cm2 g/cm3 kgf/cm2 kgf/cm2 kgf/cm2 kgf/cm kgf/cm2 kgf/cm2 kgf 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

i) I 6 to 29 56 0.99 to 
1.25 

1 769 to  
2 255 

1 049 to  
2 024 

1 057 to 
1 596 

343 to 
281 

202 to 
364 

278 to 
308 

398 to 
508 

    In the increasing order of resin percentage. 

ii) II 9 21 to 28 0.62 to 
0.93 

1 062 to  
1 615 

6 99 to 
1 210 

675 to 1 030 186 to 
202 

128 to 
247 

155 to 
232 

361 to 
486 

  Wood/Bamboo 

iii) Shorea robusta 
(at 12 percent dry moisture 
content) 

0.749 1 249 — 685 124 110 152.8 369 

iv) Tectona grandis 
(at 12 percent dry moisture 
content) 

0.596 959 — 532 68 102 119.6 326 

v) Dendrocalamus strictus 0.757 1 310 — 624 — — 180.3 — 

FIG. 11 BAMBOO MAT BOARD WEB BEAMS

All dimension in millimetres.

TYPICAL CROSS-SECTION OF WEB BEAMS

STIFFENER
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Sl 
No. 

Condition of Support Effective 
Height 

(1) (2) (3) 

i) Lateral as well as rotational restraint (that is, full 
restraint) at top and bottom. For example, when 
the floor/roof spans on the walls so that reaction 
to load of floor/roof is provided by the walls, or 
when an RCC floor/roof has bearing on the wall 
(minimum 90 mm), irrespective of the direction 
of the span foundation footings of a wall give 
lateral as well as rotational restraint 

0.75 H 

ii) Lateral as well as rotational restraint (that is, full 
restraint) at one end and only lateral restraint 
(that is, partial restraint) at the other. For 
example, RCC floor/roof at one end spanning or 
adequately bearing on the wall and timber 
floor/roof not spanning on wall, but adequately 
anchored to it, on the other end 

0.85 H 

iii) Lateral restraint, without rotational restraint (that 
is, partial restraint) on both ends. For example, 
timber floor/roof, not spanning on the wall but 
adequately anchored to it on both ends of the 
wall, that is, top and bottom 

1.00 H 

iv)  Lateral restraint as well as rotational restraint 
(that is, full restraint) at bottom but have no 
restraint at the top. For example, parapet walls 
with RCC roof having adequate bearing on the 
lower wall, or a compound wall with proper 
foundation on the soil. 

1.50 H 
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loaded in the direction of compressive stress
in the slab.

29.7 Arrangement of Reinforcement

The recommendations given in 25.3 regarding
maximum distance between bars apply to areas of solid
concrete in this form of construction. The curtailment,
anchorage and cover to reinforcement shall be as
described below:

a) At least 50 percent of the total main
reinforcement shall be carried through at the
bottom on to the bearing and anchored in
accordance with 25.2.3.3.

b) Where a slab, which is continuous over
supports, has been designed as simply
supported, reinforcement shall be provided
over the support to control cracking. This
reinforcement shall have a cross-sectional area
of not less than one-quarter that required in
the middle of the adjoining spans and shall
extend at least one-tenth of the clear span into
adjoining spans.

c) In slabs with permanent blocks, the side cover
to the reinforcement shall not be less than
10 mm. In all other cases, cover shall be
provided according to 25.4.

29.8 Precast Joists and Hollow Filler Blocks

The construction with precast joists and hollow filler
blocks of concrete or clay shall conform to good
practice [6-5A(41)].

30 FLAT SLABS

30.1 General

The term flat slab means a reinforced concrete slab
with or without drops, supported generally without
beams, by columns with or without flared column heads
(see Fig. 12). A flat slab may be solid slab or may have
recesses formed on the soffit so that the soffit comprises
a series of ribs in two directions. The recesses may be
formed by removable or permanent filler blocks.

30.1.1 For the purpose of this clause, the following
definitions shall apply:

a) Column strip — Column strip means a design
strip having a width of  0.25 l2, but not greater
than 0.25 l1 on each side of the column centre-
line, where l1 is the span in the direction
moments are being determined, measured
centre-to-centre of supports and l2 is the span
transverse to l1, measured centre-to-centre of
supports.

b) Middle strip — Middle strip means a design

strip bounded on each of its opposite sides by
the column strip.

c) Panel — Panel means that part of a slab
bounded on each of its four sides by the centre-
line of a column or centre-lines of adjacent
spans.

30.2 Proportioning

30.2.1 Thickness of Flat Slab

The thickness of the flat slab shall be generally
controlled by considerations of span to effective depth
ratios given in 22.2.

For slabs with drops conforming to 30.2.2, span to
effective depth ratios given in 22.2 shall be applied
directly; otherwise the span to effective depth ratios

FIG. 12 CRITICAL SECTIONS FOR SHEAR IN FLAT SLABS

NOTE — D
e
 is the diameter of column or column head to be considered for

design and d is effective depth of slab or drop as appropriate.

   
  

     



!"#$%&%'$#()$(#"*%+,'-./%0%',)$-1/%2%)1/)#,$,3%2"%!*"-/%"/+%#,-/41#),+%)1/)#,$, 2B

+&$,"0(!)"0),11+%!,01()2"$3)9%+;"#"+0#)"0)77:7)#3,**

&().'*$"9*"(!)&/)I6(6)4+%)$3"#)9'%9+#(-)$3()*+05(%)#9,0

#3,**)&()1+0#"!(%(!6)D3()."0".'.)$3"1E0(##)+:)#*,&

#3,**)&()>?P)..6

BS:7:7) #$#.

D3()!%+9#)23(0)9%+;"!(!)#3,**)&()%(1$,05'*,%)"0)9*,0-

,0!)3,;(),)*(05$3)"0)(,13)!"%(1$"+0)0+$)*(##)$3,0)+0(N

$3"%!)+:)$3()9,0(*)*(05$3)"0)$3,$)!"%(1$"+06)4+%)(<$(%"+%

9,0(*#-)$3()2"!$3)+:)!%+9#),$)%"53$),05*(#)$+)$3()0+0N

1+0$"0'+'#)(!5(),0!).(,#'%(!):%+.)$3()1(0$%(N*"0()+:

$3()1+*'.0#)#3,**)&()(G',*)$+)+0(N3,*:)$3()2"!$3)+:)!%+9

:+%)"0$(%"+%)9,0(*#6

BS:7:B) ,#*5-(&A+')/

Q3(%()1+*'.0)3(,!#),%()9%+;"!(!-) $3,$)9+%$"+0)+:),

1+*'.0)3(,!)23"13)*"(#)2"$3"0)$3()*,%5(#$)%"53$)1"%1'*,%

1+0()+%)9/%,."!)$3,$)3,#),);(%$(<),05*()+:)(IJ),0!)1,0

&()"01*'!(!)(0$"%(*/)2"$3"0)$3()+'$*"0(#)+:)$3()1+*'.0

,0!)$3()1+*'.0)3(,!-)#3,**)&()1+0#"!(%(!):+%)!(#"50

9'%9+#(#)V/++&4"56)>?F6

BS:B% +;?;IG=>Q?=@>%@<%9;>L=>E%8@G;>?

BS:B:6) 1+%"#)/&#9&>('*L/0/&'()&#+/07(

C$)#3,**)&()9(%."##"&*()$+)!(#"50)$3()#*,&)#/#$(.)&/)+0(

+:)$3():+**+2"05).($3+!#@

,F D3()!"%(1$)!(#"50).($3+!),#)#9(1":"(!)"0)BS:5-

,0!

&F D3()(G'";,*(0$):%,.().($3+!),#)#9(1":"(!)"0

BS:26

C0)(,13)1,#()$3(),99*"1,&*() *"."$,$"+0#)5";(0)"0)BS:5

,0!)BS:2)#3,**)&().($6

BS:B:7) :+()0(7& 1#-+(%/& 0(& F'(+*/& I0%"& 1'$70('*

:+'-/&#$&N'**/

Q3(%()$3()#*,&)"#)#'99+%$(!)&/),).,%5"0,*)&(,.)2"$3),

!(9$3)5%(,$(%)$3,0)>6P)$".(#)$3()$3"1E0(##)+:)$3()#*,&-

+%)&/),)2,**-)$3(0-

,F $3() $+$,*) *+,!) $+) &() 1,%%"(!) &/) $3() &(,.) +%

2,**)#3,**)1+.9%"#()$3+#()*+,!#)!"%(1$*/)+0)$3(

2,**)+%)&(,.)9*'#),)'0":+%.*/)!"#$%"&'$(!)*+,!

(G',*)$+)+0(NG',%$(%)+:)$3()$+$,*)*+,!)+0)$3(

#*,&d),0!

&F $3()&(0!"05).+.(0$#)+0)$3()3,*:N1+*'.0)#$%"9

,!B,1(0$) $+) $3() &(,.) +%) 2,**) #3,**) &() +0(N

G',%$(%)+:)$3()&(0!"05).+.(0$#):+%)$3():"%#$

"0$(%"+%)1+*'.0)#$%"96

BS:B:B) D$'(/9+$&#9&:+()0(7&1#-+(%/&%#&,#*5-(/

Q3(0)'0&,*,01(!)5%,;"$/)*+,!-)2"0!-)(,%$3G',E(-)+%

+$3(%)*,$(%,*)*+,!#)1,'#()$%,0#:(%)+:)&(0!"05).+.(0$

&($2((0)#*,&),0!)1+*'.0-)$3():*(<'%,*)#$%(##(#)#3,**)&(

"0;(#$"5,$(!)'#"05),):%,1$"+0-)α)+:)$3().+.(0$)5";(0

&/@

!

#

!

#
!

)

&
&

α =

+

23(%(

'> A +;(%,**)!".(0#"+0)+:)$3()1%"$"1,*)#(1$"+0):+%

#3(,%)"0)$3()!"%(1$"+0)"0)23"13).+.(0$),1$#-

,0!

'? A +;(%,**)!".(0#"+0)+:)$3()1%"$"1,*)#(1$"+0):+%

#3(,%) $%,0#;(%#() $+) $3() !"%(1$"+0) "0) 23"13

.+.(0$),1$#6

=)#*,&)2"!$3)&($2((0)*"0(#)$3,$),%()+0(),0!)+0(N3,*:

#*,&)+%)!%+9)9,0(*)$3"1E0(##d)>6P)#-)+0)(,13)#"!()+:)$3(

1+*'.0)+%)1,9"$,*).,/)&()1+0#"!(%(!)(::(1$";(-)#)&("05

$3()#"e()+:)$3()1+*'.06

8+01(0$%,$"+0)+:)%("0:+%1(.(0$)+;(%)1+*'.0)3(,!)&/

1*+#(%)#9,1"05)+%),!!"$"+0,*)%("0:+%1(.(0$).,/)&()'#(!

$+)%(#"#$)$3().+.(0$)+0)$3"#)#(1$"+06

BS:5% +=I;C?%+;A=E>%8;?F@L

BS:5:6 )60-0%'%0#(/

K*,&)#/#$(.)!(#"50(!)&/)$3()!"%(1$)!(#"50).($3+!)#3,**

:'*:"**)$3():+**+2"05)1+0!"$"+0#@

,F D3(%()#3,**)&()."0".'.)+:)$3%(()1+0$"0'+'#

#9,0#)"0)(,13)!"%(1$"+0-

&F D3()9,0(*#)#3,**)&()%(1$,05'*,%-),0!)$3()%,$"+

+:)$3()*+05(%)#9,0)$+)$3()#3+%$(%)#9,0)2"$3"0),

9,0(*)#3,**)0+$)&()5%(,$(%)$3,0)?6I-

1F C$)#3,**)&()9(%."##"&*()$+)+::#($)1+*'.0#)$+),

.,<".'.) +:) >I) 9(%1(0$) +:) $3() #9,0) "0) $3(

!"%(1$"+0) +:) $3() +::#($) 0+$2"$3#$,0!"05) $3(

9%+;"#"+0)"0)V&F-

!F D3()#'11(##";()#9,0)*(05$3#)"0)(,13)!"%(1$"+0

#3,**)0+$)!"::(%)&/).+%()$3,0)+0(N$3"%!)+:)$3(

*+05(%) #9,06)D3() (0!) #9,0#).,/)&() #3+%$(%

&'$)0+$)*+05(%)$3,0)$3()"0$(%"+%)#9,0#-),0!

(F D3()!(#"50) *";() *+,!) #3,**)0+$) (<1((!) $3%((

$".(#)$3()!(#"50)!(,!)*+,!6

BS:5:7) D#%'*&#+/07(&1#-+(%&9#$&'&!.'(

BS:5:7:6) C0)$3()!"%(1$)!(#"50).($3+!-)$3()$+$,*)!(#"50

.+.(0$) :+%) ,) #9,0) #3,**) &() !($(%."0(!) :+%) ,) #$%"9

&+'0!(!)*,$(%,**/)&/)$3()1(0$%(N*"0()+:)$3()9,0(*)+0)(,13

#"!()+:)$3()1(0$%(N*"0()+:)$3()#'99+%$#6

BS:5:7:7) D3(),&#+*'$()#'.)+:)$3()9+#"$";(),0!),;(%,5(

0(5,$";()&(0!"05).+.(0$#)"0)(,13)!"%(1$"+0)#3,**)&(

$,E(0),#)@

*
+

,

;!
5 =

23(%(

1+ A $+$,*).+.(0$d

   
  

     



25 /"$-1/"*%9(-*+-/.%)1+,%14%-/+-"%7S6&

Q A !(#"50)*+,!)+0),0),%(,)*?)*0d

*0 A 1*(,%) #9,0) (<$(0!"05) :%+.) :,1() $+) :,1() +:

1+*'.0#-)1,9"$,*#-)&%,1E($#)+%)2,**#-)&'$)0+$

*(##)$3,0)I6MP)*>d

*> A *(05$3)+:)#9,0)"0)$3()!"%(1$"+0)+:)1+d),0!

*? A *(05$3)+:)#9,0)$%,0#;(%#()$+)*>6

BS:5:7:B) 8"%1'*,%)#'99+%$#)#3,**)&()$%(,$(!),#)#G',%(

#'99+%$#)3,;"05)$3()#,.(),%(,6

BS:5:7:5) Q3(0) $3() $%,0#;(%#()#9,0)+:) $3()9,0(*#)+0

("$3(%)#"!()+:)$3()1(0$%(N*"0()+:)#'99+%$#);,%"(#-)*?)#3,**

&()$,E(0),#)$3(),;(%,5()+:)$3()$%,0#;(%#()#9,0#6

BS:5:7:2) Q3(0) $3() #9,0) ,!B,1(0$) ,0!) 9,%,**(*) $+) ,0

(!5()"#)&("05)1+0#"!(%(!-)$3()!"#$,01():%+.)$3()(!5()$+

$3() 1(0$%(N*"0() +:) $3() 9,0(*) #3,**) &() #'&#$"$'$(!) :+%

*?)"0 BS:5:7:76

BS:5:B) H+7'%08+&'()&F#/0%08+&#+/07(&1#-+(%/

BS:5:B:6) D3()0(5,$";()!(#"50).+.(0$)#3,**)&()*+1,$(!

,$) $3() :,1()+:) %(1$,05'*,%)#'99+%$#-)1"%1'*,%)#'99+%$#

&("05)$%(,$(!),#)#G',%()#'99+%$#)3,;"05)$3()#,.(),%(,6

BS:5:B:7) C0),0)"0$(%"+%)#9,0-)$3()$+$,*)!(#"50).+.(0$

1+)#3,**)&()!"#$%"&'$(!)"0)$3():+**+2"05)9%+9+%$"+0#@

,F)](5,$";()!(#"50).+.(0$ @ I6MP

&F)W+#"$";()!(#"50).+.(0$ @ I6HP

BS:5:B:B) C0),0)(0!)#9,0-)$3()$+$,*)!(#"50).+.(0$)1+

#3,**)&()!"#$%"&'$(!)"0)$3():+**+2"05)9%+9+%$"+0#@

,F B(%+$0#$&(+7'%08+&)+/07(&-#-+(%@

-

!"!!
!".$

!
!

−

+
α

&F F#/0%08+&)+/07(&-#-+(%@

-

!"",
!"/+

!
!

−

+
α

1F JE%+$0#$&(+7'%08+&)+/07(&-#-+(%@

-

'$)%

2
2+

α

α1) "#) $3() %,$"+) +:) :*(<'%,*) #$"::0(##) +:) $3() (<$(%"+%

1+*'.0#)$+)$3():*(<'%,*)#$"::0(##)+:)$3()#*,&),$),)B+"0$

$,E(0)"0)$3()!"%(1$"+0).+.(0$#),%()&("05)!($(%."0(!

,0!)"#)5";(0)&/@

-

-
0

Q

Q
α =

∑

23(%(

<1 A #'.)+:)$3():*(<'%,*)#$"::0(##)+:)$3()1+*'.0#

.(($"05),$)$3()B+"0$d),0!

<# A :*(<'%,*) #$"::0(##)+:) $3() #*,&-) (<9%(##(!),#

.+.(0$)9(%)'0"$)%+$,$"+06

BS:5:B:5) C$)#3,**)&()9(%."##"&*()$+).+!":/)$3(#()!(#"50

.+.(0$#)&/)'9)$+)>I)9(%1(0$-)#+)*+05),#)$3()$+$,*)!(#"50

.+.(0$-)1+):+%)$3()9,0(*)"0)$3()!"%(1$"+0)1+0#"!(%(!)"#

0+$)*(##)$3,0)$3,$)%(G'"%(!)&/)BS:5:7:76

BS:5:B:2) D3() 0(5,$";() .+.(0$) #(1$"+0) #3,**) &(

!(#"50(!)$+)%(#"#$)$3()*,%5(%)+:)$3()$2+)"0$(%"+%)0(5,$";(

!(#"50).+.(0$#)!($(%."0(!):+%)$3()#9,0#):%,."05)"0$+

,) 1+..+0) #'99+%$) '0*(##) ,0) ,0,*/#"#) "#) .,!() $+

!"#$%"&'$()$3()'0&,*,01(!).+.(0$)"0),11+%!,01()2"$3

$3()#$"::0(##)+:)$3(),!B+"0"05)9,%$#6

BS:5:5) #0/%$025%0#(&#9&:+()0(7&1#-+(%/&>3$#//& %"+

F'(+*&N0)%"

T(0!"05) .+.(0$#) ,$) 1%"$"1,*) 1%+##N#(1$"+0) #3,**) &(

!"#$%"&'$(!) $+) $3()1+*'.0)#$%"9#),0!)."!!*()#$%"9#),#

#9(1":"(!)"0)BS:2:2),#),99*"1,&*(6

BS:5:2 )1#-+(%/&0(&,#*5-(/

BS:5:2:6 )8+*'.0#)&'"*$)"0$(5%,**/)2"$3)$3()#*,&)#/#$(.

#3,**)&()!(#"50(!)$+)%(#"#$).+.(0$#),%"#"05):%+.)*+,!#

+0)$3()#*,&)#/#$(.6

BS:5:2:7) =$) ,0) "0$(%"+%) #'99+%$-) $3() #'99+%$"05

.(.&(%#),&+;(),0!)&(*+2)$3()#*,&)#3,**)&()!(#"50(!

$+)%(#"#$)$3().+.(0$)1)5";(0)&/)$3():+**+2"05)(G',$"+0-

"0)!"%(1$)9%+9+%$"+0)$+)$3("%)#$"::0(##(#)'0*(##),)5(0(%,*

,0,*/#"#)"#).,!(@

( )
## l l l

1 2 # * 1 # *

-

!"$
!"!,

!
!

= = ! ! = ! !
5

⎛ ⎞+ −
⎜ ⎟=
⎜ ⎟

+⎜ ⎟α⎝ ⎠

23(%(

I!-)I> A !(#"50)!(,!),0!)*";()*+,!#)%(#9(1$";(*/-)9(%

'0"$),%(,d

*? A *(05$3)+:)#9,0)$%,0#;(%#()$+)$3()!"%(1$"+0)+:

1d

*0 A *(05$3)+:)$3()1*(,%)#9,0)"0)$3()!"%(1$"+0)+:

1-).(,#'%(!):,1()$+):,1()+:)#'99+%$#d

α1 A
-

0

Q

Q

∑
∑

) 23(%()<1) ,0!)<#) ,%() ,#) !(:"0(!

"0 BS:5:B:Bd),0!

)) 1=′ -) #!′ ),0!) (!′ )%(:(%)$+)$3()#3+%$(%)#9,06

BS:5:&) J99+3%/&#9&F'%%+$(&6#')0(7

C0)$3()!"%(1$)!(#"50).($3+!-)23(0)$3()%,$"+)+:)*";()*+,!

$+)!(,!)*+,!)(<1((!#)I6P-

   
  

     



!"#$%&%'$#()$(#"*%+,'-./%0%',)$-1/%2%)1/)#,$,3%2"%!*"-/%"/+%#,-/41#),+%)1/)#,$, 22

,F $3()#'.)+:)$3():*(<'%,*)#$"::0(##)+:)$3()1+*'.0#

,&+;(),0!)&(*+2)$3()#*,&-)∑<1-)#3,**)&()#'13

$3,$) α1) "#) 0+$) *(##) $3,0) $3() ,99%+9%",$(

."0".'.);,*'()α1)."0)#9(1":"(!)"0)D,&*()>7d)+%

&F ":) $3() #'.) +:) $3() :*(<'%,*) #$"::0(##(#) +:) $3(

1+*'.0#-)∑<1-)!+(#)0+$)#,$"#:/)V,F-)$3()9+#"$";(

!(#"50) .+.(0$#) :+%) $3() 9,0(*) #3,**) &(

.'*$"9*"(!)&/)$3()1+(::"1"(0$)β#)5";(0)&/)$3(

:+**+2"05)(G',$"+0)@

1

-2

1 -)34*

2

(

2 2

5
!

"

"

"

"

⎡ ⎤
−⎢ ⎥ ⎛ ⎞α

⎢ ⎥β = + −⎜ ⎟
α⎢ ⎥ ⎝ ⎠+

⎢ ⎥
⎣ ⎦

α1) "#) $3() %,$"+) +:) :*(<'%,*) #$"::0(##) +:) $3(

1+*'.0#) ,&+;() ,0!) &(*+2) $3() #*,&) $+) $3(

:*(<'%,*)#$"::0(##)+:)$3()#*,&#),$),)B+"0$)$,E(0

"0)$3()!"%(1$"+0).+.(0$#),%()&("05)!($(%."0(!

,0!)"#)5";(0)&/@

-

-

0

Q

Q
α =

∑
∑

23(%()#1),0!)##),%():*(<'%,*)#$"::0(##(#)+:

1+*'.0),0!)#*,&)%(#9(1$";(*/6

$QJK;%6V%8=>=GMG%!;IG=AA=JK;%PQKM;A%@<%αααααC

V,*'5/+)HI6Z6MF

!"%
#$%)

@59$1'/%;$,/b%
A',/%;$,/%

B

C

.,+0$
"

"

% D,"3'%$4%!!%"#$%

6(7) 6*7) 6+7) 677)

,7) !?#) !?#)80)*?!) !)

,,7) (?!) !?#) !?F)

,,,7) (?!) !?;) !?=)

,97) (?!) (?!) !?=)

97) (?!) (?*#) !?;)

9,7) (?!) *?!) (?*)

9,,7) *?!) !?#) (?+)

9,,,7) *?!) !?;) (?#)

,:7) *?!) (?!) (?F)

:7) *?!) (?*#) (?G)

:,7) *?!) *?!) 7?G)

:,,7) +?!) !?#) (?;)

:,,,7) +?!) !?;) *?!)

:,97) +?!) (?!) *?+)

:97) +?!) (?*#) *?;)

:9,7) +?!) *?!) (+?!)

BS:2% ,WM=DQK;>?%4IQG;%8;?F@L

BS:2:6) >//5-.%0#(/

D3() &(0!"05) .+.(0$#) ,0!) #3(,%) :+%1(#) .,/) &(

!($(%."0(!) &/) ,0) ,0,*/#"#) +:) $3() #$%'1$'%() ,#) ,

1+0$"0'+'#):%,.(),0!)$3():+**+2"05),##'.9$"+0#).,/

&().,!(@

,F D3()#$%'1$'%()#3,**)&()1+0#"!(%(!)$+)&().,!(

'9)+:)(G'";,*(0$):%,.(#)+0)1+*'.0)*"0(#)$,E(0

*+05"$'!"0,**/) ,0!) $%,0#;(%#(*/) $3%+'53) $3(

&'"*!"056) L,13) :%,.() 1+0#"#$#) +:) ,) %+2) +:

(G'";,*(0$) 1+*'.0#) +%) #'99+%$#-) &+'0!(!

*,$(%,**/)&/)$3()1(0$%(N*"0()+:)$3()9,0(*)+0)(,13

#"!() +:) $3() 1(0$%(N*"0() +:) $3() 1+*'.0#) +%

#'99+%$#6)4%,.(#),!B,1(0$),0!)9,%,**(*)$+),0

(!5() #3,**) &()&+'0!(!)&/) $3() (!5(),0!) $3(

1(0$%(N*"0()+:)$3(),!B,1(0$)9,0(*6

&F L,13) #'13) :%,.() .,/) &() ,0,*/#(!) "0) "$#

(0$"%($/-) +%-) :+%) ;(%$"1,*) *+,!"05-) (,13) :*++%

$3(%(+:) ,0!) $3() %++:) .,/) &() ,0,*/#(!

#(9,%,$(*/) 2"$3) "$#) 1+*'.0#) &("05) ,##'.(!

:"<(!),$) $3("%) %(.+$()(0!#6)Q3(%() #*,&#) ,%(

$3'#),0,*/#(!)#(9,%,$(*/-)"$).,/)&(),##'.(!

"0)!($(%."0"05)$3()&(0!"05).+.(0$),$),)5";(0

#'99+%$)$3,$)$3()#*,&)"#):"<(!),$),0/)#'99+%$

$2+)9,0(*#)!"#$,0$)$3(%(:%+.)9%+;"!(!)$3()#*,&

1+0$"0'+'#)&(/+0!)$3()9+"0$6

1F 4+%)$3()9'%9+#()+:)!($(%."0"05)%(*,$";()#$"::0(##

+:).(.&(%#-)$3().+.(0$)+:)"0(%$",)+:),0/)#*,&

+%)1+*'.0).,/)&(),##'.(!)$+)&()$3,$)+:)$3(

5%+##)1%+##N#(1$"+0)+:)$3()1+01%($(),*+0(6

!F U,%",$"+0#)+:).+.(0$)+:)"0(%$",),*+05)$3(),<"#

+:)$3()#*,&)+0),11+'0$)+:)9%+;"#"+0)+:)!%+9#

#3,**) &() $,E(0) "0$+) ,11+'0$6) C0) $3() 1,#() +:

%(1(##(!)+%)1+::(%(!)#*,&)23"13)"#).,!()#+*"!

"0) $3() %(5"+0)+:) $3() 1+*'.0#-) $3() #$"::(0"05

(::(1$).,/)&()"50+%(!)9%+;"!(!)$3()#+*"!)9,%$

+:)$3()#*,&)!+(#)0+$)(<$(0!).+%()$3,0)I6>P)*(:-

"0$+)$3()#9,0).(,#'%(!):%+.)$3()1(0$%(N*"0(

+:)$3()1+*'.0#6)D3()#$"::(0"05)(::(1$)+:):*,%(!

1+*'.0)3(,!#).,/)&()"50+%(!6

BS:2:7) 6#')0(7&F'%%+$(

BS:2:7:6) Q3(0) $3() *+,!"05) 9,$$(%0) "#) E0+20-) $3(

#$%'1$'%()#3,**)&(),0,*/#(!):+%)$3()*+,!)1+01(%0(!6

BS:2:7:7) Q3(0)$3()*";()*+,!)"#);,%",&*()&'$)!+(#)0+$

(<1((!)$3%((NG',%$(%#)+:)$3()!(,!)*+,!-)+%)$3()0,$'%()+:

$3() *";() *+,!) "#) #'13) $3,$) ,**) 9,0(*#) 2"**) &() *+,!(!

#".'*$,0(+'#*/-) $3() .,<".'.) .+.(0$#) .,/) &(

,##'.(!)$+)+11'%),$),**)#(1$"+0#)23(0):'**)!(#"50)*";(

*+,!)"#)+0)$3()(0$"%()#*,&)#/#$(.6

BS:2:7:B) 4+%)+$3(%)1+0!"$"+0#)+:) *";()*+,!O!(,!)*+,!

%,$"+),0!)23(0),**)9,0(*#),%()0+$)*+,!(!)#".'*$,0(+'#*/-

,F .,<".'.)9+#"$";().+.(0$)0(,%)."!#9,0)+:

,)9,0(*).,/)&(),##'.(!)$+)+11'%)23(0)$3%((N

G',%$(%#)+:)$3():'**)!(#"50)*";()*+,!)"#)+0)$3(

9,0(*),0!)+0),*$(%0,$()9,0(*#d),0!

&F .,<".'.)0(5,$";().+.(0$) "0) $3()#*,&),$),

#'99+%$).,/)&(),##'.(!)$+)+11'%)23(0)$3%((N

G',%$(%#)+:)$3():'**)!(#"50)*";()*+,!)"#)+0)$3(

,!B,1(0$)9,0(*#)+0*/6

   
  

     



56 NATIONAL BUILDING CODE OF INDIA 2016

30.5.2.4 In no case shall design moments be taken to
be less than those occurring with full design live load
on all panels.

30.5.3 Negative Design Moment

30.5.3.1  At interior supports, the critical section for
negative moment, in both the column strip and middle
strip, shall be taken at the face of rectilinear supports,
but in no case at a distance greater than 0.175 l1 from
the centre of the column where l1 is the length of the
span in the direction moments are being determined,
measured centre-to-centre of supports.

30.5.3.2 At exterior supports provided with brackets
or capitals, the critical section for negative moment in
the direction perpendicular to the edge shall be taken
at a distance from the face of the supporting element
not greater than one-half the projection of the bracket
or capital beyond the face of the supporting element.

30.5.3.3 Circular or regular polygon shaped supports
shall be treated as square supports having the same area.

30.5.4 Modification of Maximum Moment

Moments determined by means of the equivalent frame
method, for slabs which fulfil the limitations of 30.4

may be reduced in such proportion that the numerical
sum of the positive and average negative moments is
not less than the value of total design moment Mo

specified in 30.4.2.2.

30.5.5  Distribution of Bending Moment Across the
Panel Width

30.5.5.1 Column strip : Negative moment at an interior
support

At an interior support, the column strip shall be
designed to resist 75 percent of the total negative
moment in the panel at that support.

30.5.5.2 Column strip : Negative moment at a exterior
support

a) At an exterior support, the column strip shall
be designed to resist the total negative moment
in the panel at that support.

b) Where the exterior support consists of a
column or a wall extending for a distance
equal to or greater than three-quarters of the
value of l2, the length of span transverse to
the direction moments are being determined,
the exterior negative moment shall be
considered to be uniformly distributed across
the length l2.

30.5.5.3 Column strip : Positive moment for each span

For each span, the column strip shall be designed to resist
60 percent of the total positive moment in the panel.

30.5.5.4  Moments in the middle strip

The middle strip shall be designed on the following
bases:

a) That portion of the design moment not resisted
by the column strip shall be assigned to the
adjacent middle strips.

b) Each middle strip shall be proportioned to
resist the sum of the moments assigned to its
two half middle strips.

c) The middle strip adjacent and parallel to an
edge supported by a wall shall be proportioned
to resist twice the moment assigned to half
the middle strip corresponding to the first row
of interior columns.

30.6  Shear in Flat Slab

30.6.1 The critical section for shear shall be at a
distance d/2 from the periphery of the column/capital/
drop panel, perpendicular to the plane of the slab where
d is the effective depth of the section (see Fig. 12). The
shape in plan is geometrically similar to the support
immediately below the slab (see Fig. 13A and Fig.13B).

NOTE — For column sections with re-entrant angles, the critical
section shall be taken as indicated in Fig. 13C and Fig. 13D.

FIG. 13 CRITICAL SECTIONS IN PLAN FOR SHEAR IN
FLAT SLABS

30.6.1.1 In the case of columns near the free edge of a
slab, the critical section shall be taken as shown in
Fig. 14.

NOTE — d is the effective depth of the flat slab/drop.
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30.6.1.2 When openings in flat slabs are located at a
distance less than ten times the thickness of the slab
from a concentrated reaction or when the openings are
located within the column strips, the critical sections
specified in 30.6.1 shall be modified so that the part of
the periphery of the critical section which is enclosed
by radial projections of the openings to the centroid of
the reaction area shall be considered ineffective
(see Fig. 15), and openings shall not encroach upon
column head.

FIG. 15 EFFECT OF OPENINGS ON CRITICAL SECTION FOR SHEAR

* REGARD OPENING AS FREE EDGE

FIG. 14 EFFECT OF FREE EDGES ON CRITICAL

SECTION FOR SHEAR

30.6.2 Calculation of Shear Stress

The shear stress !v shall be the sum of the values
calculated according to 30.6.2.1 and 30.6.2.2.

30.6.2.1 The nominal shear stress in flat slabs shall be

taken as 
o

V
b d  where V is the shear force due to design

load, bo is the periphery of the critical section and d is
the effective depth.
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transverse reinforcement as given in 25.5.3.2 for
column, if the vertical reinforcement is not greater than
0.01 times the gross sectional area or where the vertical
reinforcement is not required for compression.

32 STAIRS

32.1 Effective Span of Stairs

The effective span of stairs without stringer beams shall
be taken as the following horizontal distances :

a) Where supported at top and bottom risers by
beams spanning parallel with the risers, the
distance centre-to-centre of beams ;

b) Where spanning on to the edge of a landing
slab, which spans parallel, with the risers (see
Fig. 17), a distance equal to the going of the
stairs plus at each end either half the width of
the landing or one metre, whichever is smaller;
and

c) Where the landing slab spans in the same
direction as the stairs, they shall be considered
as acting together to form a single slab and
the span determined as the distance centre-
to-centre of the supporting beams or walls,
the going being measured horizontally.

32.2 Distribution of Loading on Stairs

In the case of stairs with open wells, where spans partly

crossing at right angles occur, the load on areas common
to any two such spans may be taken as one-half in each
direction as shown in Fig. 18. Where flights or landings
are embedded into walls for a length of not less than
110 mm and are designed to span in the direction of
the flight, a 150 mm strip may be deducted from the
loaded area and the effective breadth of the section
increased by 75 mm for purposes of design
(see Fig. 19).

32.3 Depth of Section

The depth of section shall be taken as the minimum
thickness perpendicular to the soffit of the staircase.

33 FOOTINGS

33.1 General

Footings shall be designed to sustain the applied loads,
moments and forces and the induced reactions and to
ensure that any settlement which may occur shall be as
nearly uniform as possible, and the safe bearing

FIG. 17 EFFECTIVE SPAN FOR STAIRS SUPPORTED AT

EACH END BY LANDINGS SPANNING PARALLEL

WITH THE RISERS

FIG. 18 LOADING ON STAIRS WITH OPEN WELLS

FIG. 19 LOADING ON STAIRS BUILT INTO WALLS

SPAN
(m)
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capacity of the soil is not exceeded (see Part 6
‘Structural Design, Section 2 Soils and Foundations’
of the Code).

33.1.1 In sloped or stepped footings the effective cross-
section in compression shall be limited by the area
above the neutral plane, and the angle of slope or depth
and location of steps shall be such that the design
requirements are satisfied at every section. Sloped and
stepped footings that are designed as a unit shall be
constructed to assure action as a unit.

33.1.2 Thickness at the Edge of Footing

In reinforced and plain concrete footings, the thickness
at the edge shall be not less than 150 mm for footings
on soils, nor less than 300 mm above the tops of piles
for footings on piles.

33.1.3 In the case of plain concrete pedestals, the angle
between the plane passing through the bottom edge of
the pedestal and the corresponding junction edge of
the column with pedestal and the horizontal plane (see
Fig. 20) shall be governed by the expression :

o

ck

100
tan 0.9 1

q

f
! " #$ !�

where

qo = calculated maximum bearing pressure at the
base of the pedestal, in N/mm2; and

fck = characteristic strength of concrete at 28 days,
in N/mm2.

FIG. 20

33.2 Moments and Forces

33.2.1 In the case of footings on piles, computation
for moments and shears may be based on the assumption
that the reaction from any pile is concentrated at the
centre of the pile.

33.2.2 For the purpose of computing stresses in footings
which support a round or octagonal concrete column or
pedestal, the face of the column or pedestal shall be
taken as the side of a square inscribed within the
perimeter of the round or octagonal column or pedestal.

33.2.3 Bending Moment

33.2.3.1 The bending moment at any section shall be

determined by passing through the section a vertical

plane which extends completely across the footing,

and computing the moment of the forces acting over

the entire area of the footing on one side of the said

plane.

33.2.3.2 The greatest bending moment to be used in

the design of an isolated concrete footing which

supports a column, pedestal or wall, shall be the

moment computed in the manner prescribed in 33.2.3.1

at sections located as follows:

a) At the face of the column, pedestal or wall,

for footings supporting a concrete column,

pedestal or wall ;

b) Halfway between the centre-line and the edge

of the wall, for footings under masonry walls;

and

c) Halfway between the face of the column or

pedestal and the edge of the gusseted base,

for footings under gusseted bases.

33.2.4 Shear and Bond

33.2.4.1 The shear strength of footings is governed by

the more severe of the following two conditions:

a) Footing acting essentially as a wide beam,

with a potential diagonal crack extending in

a plane across the entire width; the critical

section for this condition shall be assumed

as a vertical section located from the face of

the column, pedestal or wall at a distance

equal to the effective depth of footing in case

of footings on soils, and at a distance equal

to half the effective depth of footing for

footings on piles.

b) Two-way action of the footing, with potential

diagonal cracking along the surface of

truncated cone or pyramid around the

concentrated load; in this case, the footing

shall be designed for shear in accordance with

appropriate provisions specified in 30.6.

33.2.4.2 In computing the external shear on any

section through a footing supported on piles, the entire

reaction from any pile of diameter Dp whose centre is

located Dp/2 or more outside the section shall be

assumed as producing shear on the section; the

reaction from any pile whose centre is located Dp/2

or more inside the section shall be assumed as

producing no shear on the section. For intermediate

positions of the pile centre, the portion of the pile

reaction to be assumed as producing shear on the

   
  

     



&5 /"$-1/"*%9(-*+-/.%)1+,%14%-/+-"%7S6&

#(1$"+0)#3,**)&()&,#(!)+0)#$%,"53$) *"0() "0$(%9+*,$"+0

&($2((0):'**);,*'(),$)(9O?)+'$#"!()$3()#(1$"+0),0!)e(%+

;,*'(),$)(9O?)"0#"!()$3()#(1$"+06

BB:7:5:B) D3() 1%"$"1,*) #(1$"+0) :+%) 13(1E"05) $3(

!(;(*+9.(0$)*(05$3)"0),):++$"05)#3,**)&(),##'.(!),$

$3()#,.()9*,0(#),#)$3+#()!(#1%"&(!):+%)&(0!"05).+.(0$

"0)BB:7:B) ,0!) ,*#+) ,$) ,**) +$3(%) ;(%$"1,*) 9*,0(#)23(%(

,&%'9$) 13,05(#) +:) #(1$"+0) +11'%6) C:) %("0:+%1(.(0$) "#

1'%$,"*(!-)$3(),013+%,5()%(G'"%(.(0$#)#3,**)&()13(1E(!

"0),11+%!,01()2"$3)72:7:B6

BB:B% $;>A=K;%#;=><@IC;G;>?

D3() $+$,*) $(0#"*() %("0:+%1(.(0$) ,$) ,0/) #(1$"+0) #3,**

9%+;"!(),).+.(0$)+:) %(#"#$,01(),$) *(,#$)(G',*) $+) $3(

&(0!"05) .+.(0$) +0) $3() #(1$"+0) 1,*1'*,$(!) "0

,11+%!,01()2"$3)BB:7:B6

BB:B:6 )D+$,*)$(0#"*()%("0:+%1(.(0$)#3,**)&()!"#$%"&'$(!

,1%+##) $3() 1+%%(#9+0!"05) %(#"#$"05) #(1$"+0) ,#) 5";(0

&(*+2@

,F C0) +0(N2,/) %("0:+%1(!) :++$"05-) $3(

%("0:+%1(.(0$)#3,**)&()!"#$%"&'$(!)'0":+%.*/

,1%+##)$3():'**)2"!$3)+:)$3():++$"05d

&F C0) $2+N2,/) %("0:+%1(!) #G',%() :++$"05-) $3(

%("0:+%1(.(0$) (<$(0!"05) "0) (,13) !"%(1$"+0

#3,**)&()!"#$%"&'$(!)'0":+%.*/),1%+##)$3():'**

2"!$3)+:)$3():++$"05d),0!

1F C0)$2+N2,/)%("0:+%1(!)%(1$,05'*,%):++$"05-)$3(

%("0:+%1(.(0$) "0) $3() *+05)!"%(1$"+0)#3,**)&(

!"#$%"&'$(!)'0":+%.*/),1%+##)$3():'**)2"!$3)+:

$3() :++$"056) 4+%) %("0:+%1(.(0$) "0) $3() #3+%$

!"%(1$"+0-),)1(0$%,*)&,0!)(G',*)$+)$3()2"!$3)+:

$3():++$"05)#3,**)&().,%E(!),*+05)$3()*(05$3

+:)$3():++$"05),0!)9+%$"+0)+:)$3()%("0:+%1(.(0$

!($(%."0(!)"0),11+%!,01()2"$3)$3()(G',$"+0

5";(0) &(*+2) #3,**) &() '0":+%.*/) !"#$%"&'$(!

,1%+##)$3()1(0$%,*)&,0!@

'()*+A,I(-(*. )* I(*.,/0 1/*2 3)2.4 5

6A./0 ,()*+A,I(-(*. )* 74A,. 2),(I.)A* 8
=

β +

23(%()β) "#) $3()%,$"+)+:) $3() *+05)#"!()$+) $3(

#3+%$)#"!()+:)$3():++$"056)D3()%(.,"0!(%)+:

$3() %("0:+%1(.(0$) #3,**) &() '0":+%.*/

!"#$%"&'$(!) "0) $3() +'$(%) 9+%$"+0#) +:) $3(

:++$"056

BB:5% $IQ>A<;I%@<%*@QL%Q?%?F;%9QA;%@<%)@KMG>

D3() 1+.9%(##";() #$%(##) "0) 1+01%($() ,$) $3() &,#() +:) ,

1+*'.0) +%) 9(!(#$,*) #3,**) &() 1+0#"!(%(!) ,#) &("05

$%,0#:(%%(!) &/) &(,%"05) $+) $3() $+9) +:) $3() #'99+%$"05

9(!(#$,*)+%):++$"056)D3()&(,%"05)9%(##'%()+0)$3()*+,!(!

,%(,)#3,**)0+$)(<1((!)$3()9(%."##"&*()&(,%"05)#$%(##)"0

!"%(1$)1+.9%(##"+0).'*$"9*"(!)&/),);,*'()(G',*)$+)
!

#

0

0

&'$)0+$)5%(,$(%)$3,0)?d

23(%(

>> A #'99+%$"05),%(,):+%)&(,%"05)+:):++$"05-)23"13

"0L)#*+9(!)+%)#$(99(!):++$"05).,/)&()$,E(0
,#)$3(),%(,)+:)$3()*+2(%)&,#()+:)$3()*,%5(#$

:%'#$'.) +:) ,) 9/%,."!) +%) 1+0() 1+0$,"0(!

23+**/)2"$3"0)$3():++$"05),0!)3,;"05):+%)"$#
'99(%) &,#(-) $3() ,%(,) ,1$',**/) *+,!(!) ,0!

3,;"05) #"!() #*+9() +:) +0() ;(%$"1,*) $+) $2+
3+%"e+0$,*d),0!

>? A *+,!(!),%(,),$)$3()1+*'.0)&,#(6

4+%)2+%E"05)#$%(##).($3+!)+:)!(#"50)$3()9(%."##"&*(

&(,%"05)#$%(##)+0):'**),%(,)+:)1+01%($()#3,**)&()$,E(0),#

I6?P)91E)d):+%)*"."$)#$,$().($3+!)+:)!(#"50)$3()9(%."##"&*(
&(,%"05)#$%(##)#3,**)&()I6ZP)91E6

BB:5:6) Q3(%() $3() 9(%."##"&*() &(,%"05) #$%(##) +0) $3(
1+01%($()"0)$3()#'99+%$"05)+%)#'99+%$(!).(.&(%)2+'*!

&() (<1((!(!-) %("0:+%1(.(0$) #3,**) &() 9%+;"!(!) :+%

!(;(*+9"05) $3()(<1(##):+%1(-)("$3(%)&/)(<$(0!"05) $3(
*+05"$'!"0,*)&,%#) "0$+) $3() #'99+%$"05).(.&(%-) +%) &/

!+2(*#)V/++)BB:5:BF6

BB:5:7) Q3(%() $%,0#:(%) +:) :+%1() "#) ,11+.9*"#3(!) &/

%("0:+%1(.(0$-) $3() !(;(*+9.(0$) *(05$3) +:) $3(
%("0:+%1(.(0$) #3,**) &() #'::"1"(0$) $+) $%,0#:(%) $3(

1+.9%(##"+0)+%)$(0#"+0)$+)$3()#'99+%$"05).(.&(%)"0

,11+%!,01()2"$3)72:76

BB:5:B) L<$(0!(!)*+05"$'!"0,*)%("0:+%1(.(0$)+%)!+2(*#

+:),$)*(,#$)I6P)9(%1(0$)+:)$3()1%+##N#(1$"+0,*),%(,)+:)$3(
#'99+%$(!)1+*'.0)+%)9(!(#$,*),0!),)."0".'.)+:):+'%

&,%#)#3,**)&()9%+;"!(!6)Q3(%()!+2(*#),%()'#(!-)$3("%

!",.($(%)#3,**)0+$)(<1((!)$3()!",.($(%)+:)$3()1+*'.0
&,%#)&/).+%()$3,0)H)..6

BB:5:5) 8+*'.0)&,%#)+:)!",.($(%#)*,%5(%)$3,0)HM)..-
"0)1+.9%(##"+0)+0*/)1,0)&()!+2(**(!),$)$3():++$"05#

2"$3)&,%#)+:) #.,**(%) #"e()+:) $3()0(1(##,%/),%(,6)D3(
!+2(*)#3,**)(<$(0!)"0$+)$3()1+*'.0-),)!"#$,01()(G',*)$+

$3()!(;(*+9.(0$)*(05$3)+:)$3()1+*'.0)&,%),0!)"0$+)$3(

:++$"05-),)!"#$,01()(G',*)$+)$3()!(;(*+9.(0$)*(05$3)+:
$3()!+2(*6

BB:2%/@G=>QK%#;=><@IC;G;>?

BB:2:6)["0".'.)%("0:+%1(.(0$),0!)#9,1"05)#3,**)&(
,#)9(%)$3()%(G'"%(.(0$#)+:)#+*"!)#*,&6

BB:2:7 )D3()0+."0,*)%("0:+%1(.(0$):+%)1+01%($()#(1$"+0#

+:) $3"1E0(##)5%(,$(%) $3,0)>).)#3,**)&()HMI)..?)9(%

.($%() *(05$3) "0) (,13) !"%(1$"+0) +0) (,13) :,1(6) D3"#

9%+;"#"+0) !+(#) 0+$) #'9(%#(!() $3() %(G'"%(.(0$) +:

."0".'.)$(0#"*()%("0:+%1(.(0$)&,#(!)+0)$3()!(9$3)+:

$3()#(1$"+06

   
  

     



!"#$%&%'$#()$(#"*%+,'-./%0%',)$-1/%2%)1/)#,$,3%2"%!*"-/%"/+%#,-/41#),+%)1/)#,$, &2

!"#$%&'()*(+"-(!$13#$31*/(,"!%0'
+/%4%$(!$*$"(4"$8&,-

B5 '"4,$d% "/+% ',#P-),"9-*-$d

#,O(-#,8,/$'

B5:6 %.;>;IQK

C0)$3().($3+!)+:)!(#"50)&,#(!)+0)*"."$)#$,$()1+01(9$-

$3()#$%'1$'%()#3,**)&()!(#"50(!)$+)2"$3#$,0!)#,:(*/),**

*+,!#)*",&*()$+),1$)+0)"$)$3%+'53+'$)"$#)*":(d)"$)#3,**),*#+

#,$"#:/) $3() #(%;"1(,&"*"$/) %(G'"%(.(0$#-) #'13) ,#

*"."$,$"+0#)+0)!(:*(1$"+0),0!)1%,1E"056)D3(),11(9$,&*(

*"."$) :+%) $3() #,:($/) ,0!) #(%;"1(,&"*"$/) %(G'"%(.(0$#

&(:+%():,"*'%()+11'%#)"#)1,**(!),)X*"."$)#$,$(\6)D3(),".

+:)!(#"50)"#)$+),13"(;(),11(9$,&*()9%+&,&"*"$"(#)$3,$)$3(

#$%'1$'%()2"**)0+$)&(1+.()'0:"$):+%)$3()'#():+%)23"13)"$

"#)"0$(0!(!-)$3,$)"#-)$3,$)"$)2"**)0+$)%(,13),)*"."$)#$,$(6

B5:6:6% =**)%(*(;,0$)*"."$)#$,$(#)#3,**)&()1+0#"!(%(!)"0

!(#"50) $+) (0#'%() ,0) ,!(G',$() !(5%(() +:) #,:($/) ,0!

#(%;"1(,&"*"$/6)C0)5(0(%,*-)$3()#$%'1$'%()#3,**)&()!(#"50(!

+0)$3()&,#"#)+:)$3().+#$)1%"$"1,*)*"."$)#$,$(),0!)#3,**)&(

13(1E(!):+%)+$3(%)*"."$)#$,$(#6

B5:6:7) 4+%)(0#'%"05) $3(),&+;()+&B(1$";(-) $3()!(#"50

#3+'*!)&()&,#(!)+0)13,%,1$(%"#$"1);,*'(#):+%).,$(%",*

#$%(05$3#),0!),99*"(!)*+,!#-)23"13)$,E()"0$+),11+'0$

$3();,%",$"+0#)"0)$3().,$(%",*)#$%(05$3#),0!)"0)$3()*+,!#

$+)&()#'99+%$(!6)D3()13,%,1$(%"#$"1);,*'(#)#3+'*!)&(

&,#(!)+0)#$,$"#$"1,*)!,$,-)":),;,"*,&*(d)23(%()#'13)!,$,

,%()0+$),;,"*,&*()$3(/)#3+'*!)&()&,#(!)+0)(<9(%"(01(6

D3()X!(#"50);,*'(#\),%()!(%";(!):%+.)$3()13,%,1$(%"#$"1

;,*'(#)$3%+'53)$3()'#()+:)9,%$",*)#,:($/):,1$+%#-)+0():+%

.,$(%",*)#$%(05$3#),0!)$3()+$3(%):+%)*+,!#6)C0)$3(),&#(01(

+:)#9(1",*)1+0#"!(%,$"+0#)$3(#():,1$+%#)#3+'*!)3,;()$3(

;,*'(#)5";(0)"0)B2),11+%!"05)$+)$3().,$(%",*-)$3()$/9(

+:)*+,!"05),0!)$3()*"."$)#$,$()&("05)1+0#"!(%(!6

B5:7% *=G=?%'?Q?;%@<%)@KKQHA;

D3()*"."$)#$,$()+:)1+**,9#()+:)$3()#$%'1$'%()+%)9,%$)+:

$3()#$%'1$'%()1+'*!)&(),##(##(!):%+.)%'9$'%()+:)+0()+%

.+%()1%"$"1,*)#(1$"+0#),0!):%+.)&'1E*"05)!'()$+)(*,#$"1

+%)9*,#$"1)"0#$,&"*"$/)V"01*'!"05)$3()(::(1$#)+:)#2,/)23(%(

,99%+9%",$(F)+%)+;(%$'%0"056)D3()%(#"#$,01()$+)&(0!"05-

#3(,%-)$+%#"+0),0!),<",*)*+,!#),$)(;(%/)#(1$"+0)#3,**)0+$

&() *(##) $3,0) $3() ,99%+9%",$() ;,*'() ,$) $3,$) #(1$"+0

9%+!'1(!) &/) $3() 9%+&,&*() .+#$) '0:,;+'%,&*(

1+.&"0,$"+0) +:) *+,!#) +0) $3() #$%'1$'%() '#"05) $3(

,99%+9%",$()9,%$",*)#,:($/):,1$+%#6

B5:B% *=G=?%'?Q?;A%@<%';ID=C;QJ=K=?N

B5:B:6 %(+9*+%%0#(

f"."$"05);,*'(#)+:)!(:*(1$"+0#),%()5";(0)"0)77:76

B5:B:7% ,$'%@0(7

8%,1E"05)+:)1+01%($()#3+'*!)0+$),!;(%#(*/),::(1$)$3(

,99(,%,01()+%)!'%,&"*"$/)+:)$3()#$%'1$'%(d)$3(),11(9$,&*(

*"."$#)+:)1%,1E"05)2+'*!);,%/)2"$3)$3()$/9()+:)#$%'1$'%(

,0!)(0;"%+0.(0$6)Q3(%()#9(1":"1),$$(0$"+0)"#)%(G'"%(!

$+)*"."$)$3()!(#"50(!)1%,1E)2"!$3)$+),)9,%$"1'*,%);,*'(-

1%,1E) 2"!$3) 1,*1'*,$"+0) .,/) &() !+0() '#"05) :+%.'*,

5";(0)"0)=00(<)g6

D3()9%,1$"1,*)+&B(1$";()+:)1,*1'*,$"05)1%,1E)2"!$3) "#

.(%(*/) $+) 5";() 5'"!,01() $+) $3() !(#"50(%) "0) .,E"05

,99%+9%",$() #$%'1$'%,*) ,%%,05(.(0$#) ,0!) "0) ,;+"!"05

5%+##) (%%+%#) "0) !(#"50-) 23"13) ."53$) %(#'*$) "0

1+01(0$%,$"+0),0!)(<1(##";()2"!$3)+:):*(<'%,*)1%,1E6

D3()#'%:,1()2"!$3)+:)$3()1%,1E#)#3+'*!)0+$-)"0)5(0(%,*-

(<1((!) I6H) ..) "0) .(.&(%#) 23(%() 1%,1E"05) "#) 0+$

3,%.:'*),0!)!+(#)0+$)3,;(),0/)#(%"+'#),!;(%#()(::(1$#

'9+0)$3()9%(#(%;,$"+0)+:)%("0:+%1"05)#$((*)0+%)'9+0)$3(

!'%,&"*"$/)+:)$3()#$%'1$'%(#6)C0).(.&(%#)23(%()1%,1E"05

"0)$3()$(0#"*()e+0()"#)3,%.:'*)("$3(%)&(1,'#()$3(/),%(

(<9+#(!)$+)$3()(::(1$#)+:)$3()2(,$3(%)+%)1+0$"0'+'#*/

(<9+#(!)$+).+"#$'%()+%)"0)1+0$,1$)#+"*)+%)5%+'0!)2,$(%-

,0)'99(%)*"."$)+:)I6?)..)"#)#'55(#$(!):+%)$3().,<".'.

2"!$3) +:) 1%,1E#6) 4+%) 9,%$"1'*,%*/) ,55%(##";(

(0;"%+0.(0$-) #'13) ,#) X;(%/) #(;(%(\) ,0!) X(<$%(.(\

1,$(5+%"(#)5";(0)"0)D,&*()H-)$3(),##(##(!)#'%:,1()2"!$3

+:)1%,1E#)#3+'*!)0+$)"0)5(0(%,*-)(<1((!)I6>)..6

B5:5% 1?F;I%*=G=?%'?Q?;A

K$%'1$'%(#) !(#"50(!) :+%) '0'#',*) +%) #9(1",*) :'01$"+0#

#3,**)1+.9*/)2"$3),0/)%(*(;,0$),!!"$"+0,*) *"."$)#$,$(

1+0#"!(%(!),99%+9%",$()$+)$3,$)#$%'1$'%(6

B2% )]"#")$,#-'$-)%"/+%+,'-./%P"*(,'

"/+%!"#$-"*%'"4,$d%4")$1#'

B2:6% )FQIQC?;I=A?=C%'?I;>E?F%@<%8Q?;I=QKA

D3()$(%.)X13,%,1$(%"#$"1)#$%(05$3\).(,0#)$3,$);,*'()+:

$3()#$%(05$3)+:)$3().,$(%",*)&(*+2)23"13)0+$).+%()$3,0

P)9(%1(0$)+:)$3()$(#$)%(#'*$#),%()(<9(1$(!)$+):,**6)D3(

13,%,1$(%"#$"1) #$%(05$3) :+%) 1+01%($() #3,**) &() "0

,11+%!,01() 2"$3) D,&*() ?6) h0$"*) $3() %(*(;,0$) C0!",0

K$,0!,%!) K9(1":"1,$"+0#) :+%) %("0:+%1"05) #$((*) ,%(

.+!":"(!) $+) "01*'!() $3() 1+01(9$) +:) 13,%,1$(%"#$"1

#$%(05$3-)$3()13,%,1$(%"#$"1);,*'()#3,**)&(),##'.(!),#

$3() ."0".'.) /"(*!) #$%(##OI6?) 9(%1(0$) 9%++:) #$%(##

#9(1":"(!)"0)$3()%(*(;,0$)C0!",0)K$,0!,%!)K9(1":"1,$"+0#6

B2:7% )FQIQC?;I=A?=C%*@QLA

D3()$(%.)X13,%,1$(%"#$"1)*+,!\).(,0#)$3,$);,*'()+:)*+,!

23"13) 3,#) ,) 9P) 9(%1(0$) 9%+&,&"*"$/) +:) 0+$) &("05

(<1((!(!)!'%"05) $3() *":()+:) $3() #$%'1$'%(6)K"01()!,$,

,%()0+$),;,"*,&*()$+)(<9%(##)*+,!#)"0)#$,$"#$"1,*)$(%.#-

:+%)$3()9'%9+#()+:)$3"#)#$,0!,%!-)!(,!)*+,!#-)".9+#(!

*+,!#-) 2"0!) *+,!#-) #0+2) *+,!) ,0!) #("#."1) :+%1(#) "0

,11+%!,01()2"$3)W,%$)M)XK$%'1$'%,*)Y(#"50-)K(1$"+0)>

f+,!#-)4+%1(#),0!)L::(1$#\)+:)$3()8+!()#3,**)&(),##'.(!

,#)$3()13,%,1$(%"#$"1)*+,!#6

   
  

     



&& /"$-1/"*%9(-*+-/.%)1+,%14%-/+-"%7S6&

B2:B% +;A=E>%PQKM;A

B2:B:6& 1'%+$0'*/

D3()!(#"50)#$%(05$3)+:)$3().,$(%",*#-)9!)"#)5";(0)&/@

1
3

$
$ =

γ

23(%(

9 A 13,%,1$(%"#$"1) #$%(05$3) +:) $3() .,$(%",*

V/++ B2:6F-),0!

γ. A 9,%$",*) #,:($/) :,1$+%) ,99%+9%",$() $+) $3(

.,$(%",*),0!)$3()*"."$)#$,$()&("05)1+0#"!(%(!6

B2:B:7& 6#')/

D3()!(#"50)*+,!-)&!&"#)5";(0)&/@

&
!
)A)&γ

:

23(%(

& A 13,%,1$(%"#$"1)*+,!)V/++)B2:7F-),0!

γ: A 9,%$",*)#,:($/):,1$+%),99%+9%",$()$+)$3()0,$'%(

+:) *+,!"05) ,0!) $3() *"."$) #$,$() &("05

1+0#"!(%(!6

B2:B:B% ,#(/+M5+(%+/&#9&>%%'0(0(7&60-0%&!%'%+

Q3(%()$3()1+0#(G'(01(#)+:),)#$%'1$'%(),$$,"0"05),)*"."$

#$,$(),%()+:),)#(%"+'#)0,$'%()#'13),#)3'5()*+##)+:)*":(

,0!)!"#%'9$"+0)+:)$3()(1+0+./-)3"53(%);,*'(#):+%)γ:),0!

γ.)$3,0)$3+#()5";(0)'0!(%)B2:5:6),0!)B2:5:7).,/)&(

,99*"(!6

B2:5% !QI?=QK%'Q<;?N%4QC?@IA

B2:5:6 &F'$%0'*&!'9+%L&&'%%#$&γ:&&9#$&6#')/

D3();,*'(#)γ:)5";(0)"0)D,&*()>b)#3,**)0+%.,**/)&()'#(!6

$QJK;%6R%PQKM;A%@<%!QI?=QK%'Q<;?N%4QC?@I%γγγγγ<

<@I *@QLA

V,*'5/+/&>76?6H6>-)HP6Z6>)'())TNZ6HF

%#"#&%'&(&)%*+%
,*--(./)%

%#"#&%'&(&)/%*+%
')01#))(2#-#&3%

%

'-%%
4*5%

%*(6%
,*"2#*(&#**%

!"& #"& $"& !"& #"& $"&
:(;) :*;) :+;) :<;) :=;) :>;) :?;) :;;)

,;) !"j&#") (?=) (?=) i) (?!) (?!) i)
,,;) !"j&$") (?=)0>)!?G(;) i) (?=) (?!) i) (?!)
,,,;) !"j&#"j&$"& (?*) (?*) (?*) (?!) !?;) !?;)

]^DLK

6)Q3"*()1+0#"!(%"05)(,%$3G',E()(::(1$#-)#'&#$"$'$()J6):+%&N66

7)4+%)$3()*"."$)#$,$(#)+:)#(%;"1(,&"*"$/-)$3();,*'(#)+:)γ:)5";(0)"0

$3"#)$,&*(),%(),99*"1,&*():+%)#3+%$)$(%.)(::(1$#6)Q3"*(),##(##"05

$3()*+05)$(%.)(::(1$#)!'()$+)1%((9)$3()!(,!)*+,!),0!)$3,$)9,%$)+:

$3()".9+#(!)*+,!)*"E(*/)$+)&()9(%.,0(0$).,/)+0*/)&()1+0#"!(%(!6
>F)D3"#);,*'()"#)$+)&()1+0#"!(%(!)23(0)#$,&"*"$/),5,"0#$)+;(%$'%0"05

+%)#$%(##)%(;(%#,*)"#)1%"$"1,*6

B2:5:7&F'$%0'*&!'9+%L&%'&%#$&γ.) 9#$&1'%+$0'*&!%$+(7%"

B2:5:7:6%Q3(0),##(##"05)$3()#$%(05$3)+:),)#$%'1$'%()+%

#$%'1$'%,*).(.&(%):+%) $3() *"."$)#$,$()+:)1+**,9#(-) $3(

;,*'(#)+:)9,%$",*)#,:($/):,1$+%-)γ.)#3+'*!)&()$,E(0),#

>6P):+%)1+01%($(),0!)>6>P):+%)#$((*6

]^DL)c)γ.);,*'(#),%(),*%(,!/)"01+%9+%,$(!)"0) $3()(G',$"+0#

,0!)$,&*(#)5";(0)"0)$3"#)#$,0!,%!):+%)*"."$)#$,$()!(#"506

B2:5:7:7% Q3(0),##(##"05)$3()!(:*(1$"+0-)$3().,$(%",*

9%+9(%$"(#)#'13),#).+!'*'#)+:)(*,#$"1"$/)#3+'*!)&()$,E(0

,#)$3+#(),##+1",$(!)2"$3)$3()13,%,1$(%"#$"1)#$%(05$3)+:

$3().,$(%",*6

B&% "/"*d'-'

B&:6% ">QKNA=A%@<%'?IMC?MI;

[($3+!)+:),0,*/#"#),#)"0)76)#3,**)&()'#(!6)D3().,$(%",*

#$%(05$3)$+)&(),##'.(!)#3,**)&()13,%,1$(%"#$"1);,*'(#)"0

$3() !($(%."0,$"+0) +:) (*,#$"1) 9%+9(%$"(#) +:) .(.&(%#

"%%(#9(1$";() +:) $3() *"."$) #$,$() &("05) 1+0#"!(%(!6

R(!"#$%"&'$"+0)+:)$3()1,*1'*,$(!).+.(0$#).,/)&().,!(

,#)5";(0)"0)B&:6:66

B&:6:6& ?+)0/%$025%0#(& #9& 1#-+(%/& 0(& ,#(%0(5#5/

:+'-/&'()&%$'-+/

D3() %(!"#$%"&'$"+0) +:) .+.(0$#) .,/) &() 1,%%"(!) +'$

#,$"#:/"05)$3():+**+2"05)1+0!"$"+0#@

,F LG'"*"&%"'.)&($2((0)$3()"0$(%0,*):+%1(#),0!

$3()(<$(%0,*)*+,!#)"#).,"0$,"0(!6

&F D3()'*$".,$().+.(0$)+:)%(#"#$,01()9%+;"!(!

,$),0/)#(1$"+0)+:),).(.&(%) "#)0+$) *(##) $3,0

7I 9(%1(0$) +:) $3() .+.(0$) ,$) $3() #(1$"+0

+&$,"0(!):%+.),0)(*,#$"1).,<".'.).+.(0$

!",5%,.) 1+;(%"05) ,**) ,99%+9%",$(

1+.&"0,$"+0#)+:)*+,!#6

1F D3()(*,#$"1).+.(0$),$),0/)#(1$"+0)"0),).(.&(%

!'()$+),)9,%$"1'*,%)1+.&"0,$"+0)+:)*+,!#)#3,**

0+$)&()%(!'1(!)&/).+%()$3,0)HI)9(%1(0$)+:)$3(

0'.(%"1,**/)*,%5(#$).+.(0$)5";(0),0/23(%(

&/)$3()(*,#$"1).,<".'.).+.(0$#)!",5%,.):+%

$3() 9,%$"1'*,%) .(.&(%-) 1+;(%"05) ,**

,99%+9%",$()1+.&"0,$"+0)+:)*+,!#6

!F =$)#(1$"+0#)23(%()$3().+.(0$)1,9,1"$/),:$(%

%(!"#$%"&'$"+0)"#)*(##)$3,0)$3,$):%+.)$3()(*,#$"1

.,<".'.) .+.(0$) !",5%,.-) $3() :+**+2"05

%(*,$"+0#3"9)#3,**)&()#,$"#:"(!@

@ s
!"/

!!!

' (

)
+ ≤

23(%(

E' A !(9$3)+:)0('$%,*),<"#-

) A (::(1$";()!(9$3-),0!

δ1 A 9(%1(0$,5()%(!'1$"+0)"0).+.(0$6

(F C0) #$%'1$'%(#) "0) 23"13) $3() #$%'1$'%,*) :%,.(

   
  

     



!"#$%&%'$#()$(#"*%+,'-./%0%',)$-1/%2%)1/)#,$,3%2"%!*"-/%"/+%#,-/41#),+%)1/)#,$, &V

9%+;"!(#)$3()*,$(%,*)#$,&"*"$/-)$3()%(!'1$"+0)"0

.+.(0$) ,**+2(!) &/) 1+0!"$"+0) 5";(0) "0

B&:6:6 V1F)#3,**)&()%(#$%"1$(!)$+)>I)9(%1(0$):+%

#$%'1$'%(#)+;(%)Z)#$+%(/#)"0)3("53$6

B&:6:7%>('*L/0/&#9&!*'2/&!.'((0(7&0(&DI#&(0$+&%0#(/

'%&?07"%&>(7*+/

t"(*!)*"0()$3(+%/)+%),0/)+$3(%),11(9$,&*().($3+!).,/

&()'#(!6)=*$(%0,$";(*/)$3()9%+;"#"+0#)5";(0)"0)=00(<)Y

.,/)&():+**+2(!6

BV% *-8-$%'$"$,%14%)1**"!',3%4*,Z(#,

BV:6% "AAMGH?=@>A

Y(#"50):+%)$3()*"."$)#$,$()+:)1+**,9#()"0):*(<'%()#3,**)&(

&,#(!)+0)$3(),##'.9$"+0#)5";(0)&(*+2@

,F W*,0()#(1$"+0#)0+%.,*)$+)$3(),<"#)%(.,"0)9*,0(

,:$(%)&(0!"056

&F D3() .,<".'.) #$%,"0) "0) 1+01%($() ,$) $3(

+'$(%.+#$) 1+.9%(##"+0) :"&%() "#) $,E(0) ,#

I6IIH P)"0)&(0!"056

1F D3() %(*,$"+0#3"9) &($2((0) $3() 1+.9%(##";(

#$%(##)!"#$%"&'$"+0)"0)1+01%($(),0!)$3()#$%,"0

"0)1+01%($().,/)&(),##'.(!)$+)&()%(1$,05*(-

$%,9(e+"!-)9,%,&+*,)+%),0/)+$3(%)#3,9()23"13

%(#'*$)"0)9%(!"1$"+0)+:)#$%(05$3)"0)#'&#$,0$",*

,5%((.(0$) 2"$3) $3() %(#'*$#) +:) $(#$6) =0

,11(9$,&*() #$%(##) #$%,"0) 1'%;() "#) 5";(0) "0

4"56 ?>6)4+%)!(#"50)9'%9+#(#-)$3()1+.9%(##";(

#$%(05$3)+:)1+01%($()"0)$3()#$%'1$'%()#3,**)&(

,##'.(!) $+) &() I6M7) $".(#) $3() 13,%,1$(%"#$"1

#$%(05$36)D3()9,%$",*)#,:($/):,1$+%)γ.)A)>6P)#3,**

&(),99*"(!)"0),!!"$"+0)$+)$3"#6

]^DL)c)4+%)$3()#$%(##N#$%,"0)1'%;()"0)4"56)?>)$3()!(#"50

#$%(##)&*+1E)9,%,.($(%#),%(),#):+**+2#)V/++)4"56)??F@

=%(,)+:)#$%(##)&*+1E A I6HM)91E6)E'

Y(9$3)+:)1(0$%()+:)1+.9%(##";():+%1( A I6Z?)E'

:%+.)$3()(<$%(.():"&%()"0)1+.9%(##"+0

23(%(

91E A 13,%,1$(%"#$"1) 1+.9%(##";() #$%(05$3)+:) 1+01%($(-

,0!

E' A !(9$3)+:)0('$%,*),<"#6

!F D3()$(0#"*()#$%(05$3)+:)$3()1+01%($()"#)"50+%(!6

(F D3()#$%(##(#)"0)$3()%("0:+%1(.(0$),%()!(%";(!

:%+.)%(9%(#(0$,$";()#$%(##N#$%,"0)1'%;():+%)$3(

$/9()+:)#$((*)'#(!6)D/9"1,*)1'%;(#),%()5";(0)"0

4"56)?H6)4+%)!(#"50)9'%9+#(#)$3()9,%$",*)#,:($/

:,1$+%)γ.-)(G',*)$+)>6>P)#3,**)&(),99*"(!6

:F D3() .,<".'.) #$%,"0) "0) $3() $(0#"+0

%("0:+%1(.(0$) "0) $3() #(1$"+0) ,$) :,"*'%() #3,**

0+$)&()*(##)$3,0@

A

0

!"!!"
!"!$

*

+
+

23(%(

9/ A)13,%,1$(%"#$"1)#$%(05$3)+:)#$((*-),0!

J# A .+!'*'#)+:)(*,#$"1"$/)+:)#$((*6

]^DL)c)D3()*"."$"05);,*'(#)+:)!(9$3)+:)0('$%,*),<"#

:+%)!"::(%(0$)5%,!(#)+:)#$((*)&,#(!)+0) $3(),##'.9$"+0#

"0)BV:6),%(),#):+**+2#@

9/ E'-.,<O)

?PI I6PH

Z>P I6Zb

PII I6ZM

D3()(<9%(##"+0):+%)+&$,"0"05)$3().+.(0$#)+:)%(#"#$,01(

:+%)%(1$,05'*,%),0!)DNK(1$"+0#-)&,#(!)+0)$3(),##'.9$"+0#

+:)BV:6-),%()5";(0)"0)=00(<)S6

4Cg6)?>)KDRLKKNKDR=C])8hRUL)4^R)8^]8RLDL

4Cg6)??)KDRLKK)TfhL)W=R=[LDLRK

BR *-8-$% '$"$,% 14% )1**"!',3

)18!#,''-1/

BR:6% "AAMGH?=@>A

C0) ,!!"$"+0) $+) $3() ,##'.9$"+0#) 5";(0) "0) BV:6) V,F

$+ BV:6 V(F):+%):*(<'%(-)$3():+**+2"05)#3,**)&(),##'.(!@

,F [,<".'.)1+.9%(##";()#$%,"0)"0)1+01%($()"0

,<",*)1+.9%(##"+0)"#)$,E(0),#)I6II?6

&F [,<".'.) 1+.9%(##";() #$%,"0) ,$) $3() 3"53*/

1+.9%(##(!) (<$%(.() :"&%() "0) 1+01%($(

   
  

     



&R /"$-1/"*%9(-*+-/.%)1+,%14%-/+-"%7S6&

#'&B(1$(!)$+),<",*)1+.9%(##"+0),0!)&(0!"05

,0!)23(0)$3(%()"#)0+)$(0#"+0)+0)$3()#(1$"+0

#3,**)&()I6IIH)P)."0'#)I67P)$".(#)$3()#$%,"0),$

$3()*(,#$)1+.9%(##(!)(<$%(.():"&%(6

BR:7% 8=>=GMG%,CC;>?I=C=?N

=**).(.&(%#)"0)1+.9%(##"+0)#3,**)&()!(#"50(!):+%)$3(

."0".'.)(11(0$%"1"$/)"0),11+%!,01()2"$3)75:56)Q3(%(

1,*1'*,$(!) (11(0$%"1"$/) "#) *,%5(%-) $3() ."0".'.

(11(0$%"1"$/)#3+'*!)&()"50+%(!6

BR:B%'F@I?%"7=QKKN%*@QL;L%8;GJ;IA%=>%)@GHI;AA=@>

D3() .(.&(%) #3,**) &() !(#"50(!) &/) 1+0#"!(%"05) $3(

,##'.9$"+0#) 5";(0) "0) BR:6) ,0!) $3() ."0".'.

(11(0$%"1"$/6)Q3(0)$3()."0".'.)(11(0$%"1"$/),#)9(%)75:5

!+(#)0+$)(<1((!)I6IP)$".(#)$3()*,$(%,*)!".(0#"+0-)$3(

.(.&(%#).,/)&()!(#"50(!)&/)$3():+**+2"05)(G',$"+0@

' 1E 1 / #1%$5 %$%)4, $ - $ -= +

23(%(

F' A ,<",*)*+,!)+0)$3().(.&(%-

91E A 13,%,1$(%"#$"1) 1+.9%(##";() #$%(05$3) +:) $3(

1+01%($(-

>1 A ,%(,)+:)1+01%($(

9/ A 13,%,1$(%"#$"1) #$%(05$3) +:) $3() 1+.9%(##"+0

%("0:+%1(.(0$-),0!

>#1 A ,%(,) +:) *+05"$'!"0,*) %("0:+%1(.(0$) :+%

1+*'.0#6

BR:5 )@GHI;AA=@>% 8;GJ;IA% U=?F% ];K=CQK

#;=><@IC;G;>?

D3() #$%(05$3) +:) 1+.9%(##"+0) .(.&(%#) 2"$3) 3(*"1,*

%("0:+%1(.(0$)#,$"#:/"05)$3()%(G'"%(.(0$)+:)BR:5:6)#3,**

&()$,E(0),#)>6IP)$".(#)$3()#$%(05$3)+:)#"."*,%).(.&(%

2"$3)*,$(%,*)$"(#6

BR:5:6% D3()%,$"+)+:)$3();+*'.()+:)3(*"1,*)%("0:+%1(.(0$

$+)$3();+*'.()+:)$3()1+%()#3,**)0+$)&()*(##)$3,0@

( )" "# A!"+/ !.8 8 * *−

23(%(

>5 A 5%+##),%(,)+:)$3()#(1$"+0-

>1 A ,%(,)+:)$3()1+%()+:)$3()3(*"1,**/)%("0:+%1(!

1+*'.0).(,#'%(!)$+)$3()+'$#"!()!",.($(%)+:

$3()3(*"<-

91E A 13,%,1$(%"#$"1) 1+.9%(##";() #$%(05$3) +:) $3(

1+01%($(-),0!

9/ A 13,%,1$(%"#$"1) #$%(05$3) +:) $3() 3(*"1,*

%("0:+%1(.(0$)&'$)0+$)(<1((!"05)Z>P)]O..?6

BR:2% 8;GJ;IA%'MJc;C?;L%?@%)@GJ=>;L%"7=QK%*@QL

Q>L%(>=Q7=QK%9;>L=>E

=).(.&(%)#'&B(1$(!)$+),<",*):+%1(),0!)'0",<",*)&(0!"05

#3,**)&()!(#"50(!)+0)$3()&,#"#)+:)BR:6),0!)BR:76

]^DL)c)D3()!(#"50)+:).(.&(%)#'&B(1$(!)$+)1+.&"0(!),<",*

*+,!),0!)'0",<",*)&(0!"05)2"**)"0;+*;()*(05$3/)1,*1'*,$"+0)&/

$%",*),0!)(%%+%6)C0)+%!(%)$+)+;(%1+.()$3(#()!"::"1'*$"(#)"0$(%,1$"+0

!",5%,.#).,/)&()'#(!6

BR:&% 8;GJ;IA%'MJc;C?;L%?@%)@GJ=>;L%"7=QK%*@QL

Q>L%9=Q7=QK%9;>L=>E

D3() %(#"#$,01()+:),).(.&(%) #'&B(1$(!) $+),<",*) :+%1(

,0!)&",<",*)&(0!"05)#3,**)&()+&$,"0(!)+0)$3()&,#"#)+:

,##'.9$"+0#)5";(0)"0)BR:6%,0!)BR:7)2"$3)0('$%,*),<"#

#+) 13+#(0) ,#) $+) #,$"#:/) $3() (G'"*"&%"'.) +:) *+,!) ,0!

.+.(0$#),&+'$)$2+),<(#6)=*$(%0,$";(*/-)#'13).(.&(%#

.,/)&()!(#"50(!)&/)$3():+**+2"05)(G',$"+0@

**

@A@B

@B! @A!

!$%
11

1 1

αα
⎡ ⎤⎡ ⎤

+ ≤⎢ ⎥⎢ ⎥
⎢ ⎥⎣ ⎦ ⎣ ⎦

4Cg6)?H)RLWRLKL]D=DCUL)KDRLKKNKDR=C])8hRULK)4^R

RLC]4^R8L[L]D

'(!!"#$$!)#%*&$!$&'#%"&$!(!%

'((!)*&&$!(!%!)+*+!$&'+,+*&!,+&$$!-#+,*

   
  

     



!"#$%&%'$#()$(#"*%+,'-./%0%',)$-1/%2%)1/)#,$,3%2"%!*"-/%"/+%#,-/41#),+%)1/)#,$, &Y

23(%(

1'<-)1'/ A .+.(0$#),&+'$)E),0!)L),<(#)!'()$+)!(#"50

*+,!#d

1'<>-)1'/> A .,<".'.)'0",<",*).+.(0$)1,9,1"$/):+%

,0),<",*)*+,!)+:)F'-)&(0!"05),&+'$)E),0!

L),<(#-)%(#9(1$";(*/d),0!

α0)"#)%(*,$(!)$+)F'OF'e

23(%(

F
5P

)A)I6ZP)9
1E

u>
1
)C)I67P9

/
u>

#1

4+%);,*'(#)+:)F'OF'e)A)I6?)$+)I6b-)$3();,*'(#)+:)α0);,%/

*"0(,%*/):%+.)>6I)$+)?6I6)4+%);,*'(#)*(##)$3,0)I6?-)α0)"#

>6Id):+%);,*'(#)5%(,$(%)$3,0)I6b-)α0)"#)?6I6

BR:V% 'K;>L;I%)@GHI;AA=@>%8;GJ;IA

D3()!(#"50)+:)#*(0!(%)1+.9%(##"+0).(.&(%#)V/++ 75:6:6F

#3,**)&()&,#(!)+0)$3():+%1(#),0!)$3().+.(0$#)!($(%."0(!

:%+.),0),0,*/#"#)+:)$3()#$%'1$'%(-)"01*'!"05)$3()(::(1$)+:

!(:*(1$"+0#)+0).+.(0$#),0!):+%1(#6)Q3(0)$3()(::(1$)+:

!(:*(1$"+0#),%()0+$) $,E(0)"0$+),11+'0$) "0) $3(),0,*/#"#-

,!!"$"+0,*).+.(0$)5";(0)"0)BR:V:6)#3,**)&()$,E(0)"0$+

,11+'0$)"0)$3(),99%+9%",$()!"%(1$"+06

BR:V:6%D3(),!!"$"+0,*).+.(0$#)1,<),0!)1,/)#3,**)&(

1,*1'*,$(!)&/)$3():+**+2"05):+%.'*,(@

#

@ ?B
@B

# %%%

, 3 /
1

3

⎡ ⎤
= ⎢ ⎥

⎣ ⎦

#

?A@
@A

# %%%

/, 0
1

0

⎡ ⎤
= ⎢ ⎥

⎣ ⎦

23(%(

F' A ,<",*)*+,!)+0)$3().(.&(%-

*(< S (::(1$";(&*(05$3)"0)%(#9(1$)+:)$3().,B+%),<"#-

*(/ A (::(1$";()*(05$3)"0)%(#9(1$)+:)$3()."0+%),<"#-

( A !(9$3)+:)$3()1%+##N#(1$"+0),$)%"53$),05*(#)$+

$3().,B+%),<"#-),0!

2 A 2"!$3)+:)$3().(.&(%6

4+%)!(#"50)+:)#(1$"+0-)BR:2%+%)BR:&),#),99%+9%",$()#3,**

,99*/6

]^DLK

6)=)1+*'.0).,/)&()1+0#"!(%(!)&%,1(!)"0),)5";(0)9*,0()":)*,$(%,*

#$,&"*"$/) $+) $3() #$%'1$'%() ,#) ,) 23+*() "#) 9%+;"!(!) &/) 2,**#) +%

&%,1"05) +%) &'$$%(##"05) !(#"50(!) $+) %(#"#$) ,**) *,$(%,*) :+%1(#) "0

$3,$)9*,0(6)C$)#3+'*!)+$3(%2"#()&()1+0#"!(%(!),#)'0&%,1(!6

7)C0)$3()1,#()+:),)&%,1(!)1+*'.0)2"$3+'$),0/)$%,0#;(%#()*+,!#

+11'%%"05)"0)"$#)3("53$-) $3(),!!"$"+0,*).+.(0$)#3,**)&(),!!(!

$+),0)"0"$",*).+.(0$)(G',*)$+)#'.)+:)I6Z)1'>),0!)I6M)1'?)23(%(

1'?)"#)$3()*,%5(%)(0!).+.(0$),0!)1'>)"#)$3()#.,**(%)(0!).+.(0$

V,##'.(!)0(5,$";()":)$3()1+*'.0)"#)&(0$)"0)!+'&*()1'%;,$'%(F6

C0)0+)1,#()#3,**)$3()"0"$",*).+.(0$)&()*(##)$3,0)I6Z)1'?)0+%)$3(

$+$,*) .+.(0$) "01*'!"05) $3() "0"$",*) .+.(0$) &() *(##) $3,0) 1'?6

4+%)'0&%,1(!)1+*'.0#-) $3(),!!"$"+0,*).+.(0$)#3,**)&(),!!(!

$+)$3()(0!).+.(0$#6

B)h0&%,1(!)1+.9%(##"+0).(.&(%#-),$),0/)5";(0)*(;(*)+%)#$+%(/-

#'&B(1$)$+)*,$(%,*)*+,!),%()'#',**/)1+0#$%,"0(!)$+)!(:*(1$)(G',**/6

C0)#'13)1,#(#)#*(0!(%0(##)%,$"+):+%)(,13)1+*'.0).,/)&()$,E(0

,#)$3(),;(%,5():+%),**)1+*'.0#),1$"05)"0)$3()#,.()!"%(1$"+06

BR:V:6:6% D3();,*'(#)5";(0)&/)(G',$"+0)BR:V:6).,/)&(

.'*$"9*"(!)&/)$3():+**+2"05):,1$+%@

@D @

@D A

8
, ,

1
, ,

−
= ≤

−

23(%(

F' A ,<",*)*+,!)+0)1+.9%(##"+0).(.&(%-

F'e A ,#)!(:"0(!)"0)BR:&-),0!

F& A ,<",*)*+,!)1+%%(#9+0!"05)$+)$3()1+0!"$"+0)+:

.,<".'.)1+.9%(##";()#$%,"0)+:)I6IIH)P)"0

1+01%($(),0!)$(0#"*()#$%,"0)+:)I6II?)"0)+'$(%

.+#$)*,/(%)+:)$(0#"+0)#$((*6

BY% *-8-$%'$"$,%14%)1**"!',3%'],"#

BY:6%/@G=>QK%'F;QI%'?I;AA

D3()0+."0,*)#3(,%)#$%(##-)%;-)"0)&(,.#)+:)'0":+%.)!(9$3

#3,**)&()+&$,"0(!)&/)$3():+**+2"05)(G',$"+0@

@
E

G

")
τ =

23(%(

2' A #3(,%):+%1()!'()$+)!(#"50)*+,!#d

2 A &%(,!$3)+:) $3().(.&(%-)23"13) :+%) :*,05(!

#(1$"+0)#3,**)&()$,E(0),#)$3()&%(,!$3)+:)$3(

2(&-)22d),0!

) A (::(1$";()!(9$36

BY:6:6% :+'-/&#9&2'$L0(7&(+.%"

C0)$3()1,#()+:)&(,.#)+:);,%/"05)!(9$3)$3()(G',$"+0)#3,**

&().+!":"(!),#@

@
@

E

./*
1

,
-

0-

± β

τ =

23(%(

τ;-)2'-)2),0!))),%()$3()#,.(),#)"0)BY:6-

1' A &(0!"05).+.(0$),$)$3()#(1$"+0-),0!

β A ,05*()&($2((0)$3()$+9),0!)$3()&+$$+.)(!5(#

+:)$3()&(,.6

D3() 0(5,$";() #"50) "0) $3() :+%.'*,) ,99*"(#) 23(0) $3(

&(0!"05).+.(0$&1')"01%(,#(#)0'.(%"1,**/)"0)$3()#,.(

!"%(1$"+0) ,#) $3() (::(1$";() !(9$3) )) "01%(,#(#-) ,0!) $3(

9+#"$";()#"50)23(0)$3().+.(0$)!(1%(,#(#)0'.(%"1,**/

"0)$3"#)!"%(1$"+06

BY:7% +;A=E>%'F;QI%'?I;>E?F%@<%)@>CI;?;

BY:7:6%D3()!(#"50)#3(,%)#$%(05$3)+:)1+01%($()"0)&(,.#

2"$3+'$)#3(,%)%("0:+%1(.(0$)"#)5";(0)"0)D,&*()>96

   
  

     



VS /"$-1/"*%9(-*+-/.%)1+,%14%-/+-"%7S6&

BY:7:B% N0%"&!"+'$&?+0(9#$&+-+(%

h0!(%)0+)1"%1'.#$,01(#-)(;(0)2"$3)#3(,%)%("0:+%1(.(0$-

#3,**)&()0+."0,*)#3(,%)#$%(##)"0)&(,.#)τ;)(<1((!)τ1 .,<

5";(0)"0)D,&*()?I6

BY:7:B:6 %4+%)#+*"!)#*,&#-)$3()0+."0,*)#3(,%)#$%(##)#3,**

0+$)(<1((!)3,*:)$3(),99%+9%",$();,*'(#)5";(0)"0)D,&*( ?I6

[,<".'.)#3(,%)#$%(##-vτ1.,<v5";(0)"0)D,&*()?I)"#);,*"!

:+%) ,**) *+,!) 1,#(#) "01*'!"05) (,%$3G',E() (<1(9$) $3(

:+**+2"05@

,F 4+%) 1+'9*(!) &(,.#) +0*/-) '0!(%) (,%$3G',E(

:+%1(#-) $3() *"."$"05) ;,*'() +:vτ1.,<v5";(0) "0

D,&*()?I)#3,**)&()#'9(%#(!(!)&/)4TY:

&F 8+'9*(!) #3(,%) 2,**#) #3,**) &() 1+00(1$(!) &/

!'1$"*() 1+'9*"05) &(,.#6) C:) $3() (,%$3G',E(

"0!'1(!) #3(,%) #$%(##) "0) $3() 1+'9*"05) &(,.

(<1((!#-

# "#%$8 / $

3
23(%()*#v"#)$3()1*(,%)#9,0)+:)$3()1+'9*"05)&(,.

,0!)()"#)"$#)+;(%,**)!(9$3-)$3()(0$"%()(,%$3G',E(

"0!'1(!) #3(,%) ,0!) :*(<'%() #3,**-) 9%(:(%,&*/-

&()%(#"#$(!)&/)!",5+0,*)%("0:+%1(.(0$6

D3() ,%(,) +:) %("0:+%1(.(0$) $+) &() 9%+;"!(!

,*+05)(,13)!",5+0,*)"0),)!",5+0,**/)%("0:+%1(!

1+'9*"05)&(,.)#3,**)&(-

@
01

A!".% 0+,

G
8

*
=

α

23(%()2'v"#) $3() :,1$+%(!)#3(,%) :+%1(),0!vαv"#

$3(),05*().,!()&/)$3()!",5+0,*)%("0:+%1(.(0$

2"$3)$3()3+%"e+0$,*6)=$)*(,#$)Z)&,%#)+:)b)..

!",.($(%)#3,**)&()9%+;"!(!),*+05)(,13)!",5+0,*6

D3()%("0:+%1(.(0$),*+05)(,13)!",5+0,*)#3,**

&()(01*+#(!)&/)#9(1",*)1+0:"0"05)%("0:+%1(.(0$-

,#)9(%)4TV6)D3()9"$13)+:)#9"%,*)+%)#9,1"05)+:

$"(#)#3,**)0+$)(<1((!)>II)..6

D3()!",5+0,*)+%)3+%"e+0$,*)&,%#)+:),)1+'9*"05

&(,.)#3,**)&(),013+%(!)"0)$3(),!B,1(0$)2,**#

2"$3) ,0) ,013+%,5() *(05$3) +:) >6P) $".(#) $3(

!(;(*+9.(0$)*(05$3)"0)$(0#"+06

BY:B%8=>=GMG%'F;QI%#;=><@IC;G;>?

Q3(0)τ;% "#)*(##)$3,0)τ1%5";(0)"0)D,&*()>9-)."0".'.

#3(,%) %("0:+%1(.(0$)#3,**)&()9%+;"!(!) "0),11+%!,01(

2"$3)72:2:6:&6

$QJK;%6Y%+;A=E>%'F;QI%'?I;>E?F%@<

)@>CI;?;\%τττττC\%/8GG7

V,*'5/+/)H96?6>-)H96?6?-)H96H-)H96Z-)H96P6H-)ZI6H6?-

ZI6H6H)'())ZI6Z6HF

,**)0)&)%90(6)%

%

'-%
4*5% :;;

#
$

%&

%

F)(=) F)*!) F)*=) F)+!) F)+=) F)<!)3C/)
G?091)

:(;) :*;) :+;) :<;) :=;) :>;) :?;) :;;)

) ,;) ")!?(=)) !?*;) !?*;) !?*G) !?*G) !?*G) !?+!)
) ,,;) !?*=)) !?+=) !?+>) !?+>) !?+?) !?+?) !?+;)
) ,,,;) !?=!)) !?<>) !?<;) !?<G) !?=!) !?=!) !?=()
) ,9;) !??=)) !?=<) !?=>) !?=?) !?=G) !?=G) !?>!)
) 9;) (?!!)) !?>!) !?>*) !?><) !?>>) !?>?) !?>;)
) 9,;) (?*=)) !?><) !?>?) !??!) !??() !??+) !??<)
)9,,;) (?=!) !?>;) !??*) !??<) !??>) !??;)) !??G)
9,,,;) (??=)) !??() !??=) !??;) !?;!) !?;*) !?;<)
) ,:;) *?!!) !??() !??G) !?;*) !?;<) !?;>) !?;;)
) :;) *?*=)) !??() !?;() !?;=) !?;;) !?G!) !?G*)
) :,;) *?=!)) !??() !?;*) !?;;) !?G() !?G+) !?G=)
):,,;) *??=)) !??() !?;*) !?G!) !?G<) !?G>) !?G;)
:,,,;) +?!!)3C/)

3?091))
!??() !?;*) !?G*) !?G>) !?GG) (?!()

]^DL) c) D3() $(%.) >5) "#) $3() ,%(,) +:) *+05"$'!"0,*) $(0#"+0

%("0:+%1(.(0$) 23"13) 1+0$"0'(#) ,$) *(,#$) +0() (::(1$";() !(9$3

&(/+0!)$3()#(1$"+0)&("05)1+0#"!(%(!)(<1(9$),$)#'99+%$)23(%(

$3() :'**) ,%(,) +:) $(0#"+0) %("0:+%1(.(0$) .,/) &() '#(!) 9%+;"!(!

$3()!($,"*"05)1+0:+%.#)$+)72:7:7),0!)72:7:B6

BY:7:6:6)4+%)#+*"!)#*,&#-)$3()!(#"50)#3(,%)#$%(05$3):+%

1+01%($() #3,**) &()τ1@-) 23(%() @) 3,#) $3() ;,*'(#) 5";(0

&(*+2@

T3456//&
34789&:$&
;/60)
--)

)%%)
A,)

-A,()

54%) 5%%) 55%) 5%%) 84%) 8%%)
A,)
0(77)

1& 8$%%) 8$%%) 8$8%) 8$8%) 8$5%) 8$5%) 8$)%)

]^DL)c)D3"#)9%+;"#"+0)#3,**)0+$),99*/)$+):*,$)#*,&#):+%)23"13

BS:&)#3,**),99*/6

BY:7:7) !"+'$& !%$+(7%"& #9& 1+-2+$/& 4()+$& >E0'*

,#-.$+//0#(

4+%).(.&(%#)#'&B(1$(!) $+),<",*)1+.9%(##"+0)F'-) $3(

!(#"50)#3(,%)#$%(05$3)+:)1+01%($(-)5";(0)"0)D,&*()>9-

#3,**)&().'*$"9*"(!)&/)$3():+**+2"05):,1$+%@

@

H "#

+
!

?

8 *
δ = + &'$)0+$)(<1((!"05)>6P

23(%(

F' A ,<",*)1+.9%(##";():+%1(-)"0)]d

>5 A 5%+##),%(,)+:)$3()1+01%($()#(1$"+0-)"0)..?d

,0!

91E A 13,%,1$(%"#$"1) 1+.9%(##";() #$%(05$3) +:

1+01%($(6

$QJK;%7S%8Q7=GMG%'F;QI%'?I;AA\%τττττCGQ7\%/8GG7

V,*'5/+/)H96?6H-)H96?6H6>-)H96P6>)'())ZI6H6>F

,**)0)&)%
90(6)%

<%!"% #%$%% #%$"% #%&%% #%&"% #%'%%()*%
+,-./%

0%1(2" I)JK&&5) 5?=) 5?;) +?() +?=) +??) <?!)

   
  

     



!"#$%&%'$#()$(#"*%+,'-./%0%',)$-1/%2%)1/)#,$,3%2"%!*"-/%"/+%#,-/41#),+%)1/)#,$, 56

789:% +;<=>?%@A%'B;CD%#;=?A@DE;F;?G

!"#$%τ&%#'(##)*%τ(%+,&#$%,$%-./0#%1!2%*"#.3%3#,$453(#6#$7

*".00%/#%835&,)#)%,$%.$9%54%7"#%45005:,$+%4536*;

.< =#37,(.0%*7,33>8*2

/< ?#$7@>8%/.3*%.05$+%:,7"%*7,33>8*2%.$)

(< A$(0,$#)%*7,33>8*

!"#3#% /#$7@>8% /.3*% .3#% 835&,)#)2% 7"#,3% (5$73,/>7,5$

75:.3)*%*"#.3% 3#*,*7.$(#%*".00%$57%/#%653#% 7".$%".04

7".7%54%7"#%757.0%*"#.3%3#,$453(#6#$7B

C"#.3%3#,$453(#6#$7%*".00%/#%835&,)#)%75%(.339%.%*"#.3

#D>.0%75%!>"τ(!"B%-"#%*73#$+7"%54%*"#.3%3#,$453(#6#$7

!>*%*".00%/#%(.0(>0.7#)%.*%/#05:;

1< E53%&#37,(.0%*7,33>8*;

# !$
%!

$

!""# " ! #
#

!
=

F< E53%,$(0,$#)%*7,33>8*%53%.%*#3,#*%54%/.3*%/#$7@

>8%.7%),44#3#$7%(35**@*#(7,5$*;

( )
# !$

%!
$

!""#
!!! "# !

" ! #
#

!
= α + α

G< E53%*,$+0#%/.3%53%*,$+0#%+35>8%54%8.3.00#0%/.3*2

.00%/#$7@>8%.7%7"#%*.6#%(35**@*#(7,5$;

!>*%H%IBJK%$9%%*&%*,$%α

:"#3#

%*& H 757.0%(35**@*#(7,5$.0%.3#.%54%*7,33>8%0#+*

53%/#$7@>8%/.3*%:,7",$%.%),*7.$(#%&&2

&& H *8.(,$+%54%7"#%*7,33>8*%53%/#$7@>8%/.3*

.05$+%:,7"%7"#%0#$+7"%54%7"#%6#6/#32

τ& H $56,$.0%*"#.3%*73#**2

τ( H )#*,+$%*"#.3%*73#$+7"%54%7"#%(5$(3#7#2

! H /3#.)7"% 54% 7"#% 6#6/#3% :",("% 453

40.$+#)% /#.6*2% *".00% /#% 7.L#$% .*% 7"#

/3#.)7"%54%7"#%:#/%!:2

$9 H (".3.(7#3,*7,(%*73#$+7"%54%7"#%*7,33>8%53

/#$7@>8%3#,$453(#6#$7%:",("%*".00%$57

/#%7.L#$%+3#.7#3%7".$%M1N%OP66F2

α H .$+0#%/#7:##$% 7"#% ,$(0,$#)% *7,33>8%53

/#$7@>8%/.3%.$)%7"#%.',*%54%7"#%6#6/#32

$57%0#**%7".$%MN52%.$)

" H #44#(7,&#%)#87"B

OQ-RC

6%!"#3#%653#%7".$%5$#%798#%54%*"#.3%3#,$453(#6#$7%,*

>*#)%75%3#,$453(#%7"#%*.6#%8537,5$%54%7"#%/#.62%7"#%757.0

*"#.3% 3#*,*7.$(#% *".00% /#% (568>7#)% .*% 7"#% *>6% 54% 7"#

3#*,*7.$(#%453%7"#%&.3,5>*%798#*%*#8.3.7#09B

H% -"#% .3#.% 54% 7"#% *7,33>8*% *".00% $57% /#% 0#**% 7".$% 7"#

6,$,6>6%*8#(,4,#)% ,$%H292969&B

7892% ,?BC?E;I%'B;CD%'GD;?>GB%@A%';EG=@?<%)J@<;%G@

'KLL@DG<

789296% $'(')*+

C"#.3%4.,0>3#%.7%*#(7,5$*%54%/#.6*%.$)%(.$7,0#&#3*%:,7"5>7

*"#.3% 3#,$453(#6#$7% :,00% $536.009% 5((>3% 5$% 80.$#

,$(0,$#)%.7%.$%.$+0#%GIS%75%7"#%"53,T5$7.0B%A4%7"#%.$+0#%54

4.,0>3#%80.$#%,*%453(#)%75%/#%,$(0,$#)%653#%*7##809%7".$

7",*%U/#(.>*#%7"#%*#(7,5$%(5$*,)#3#)%V,%"%,<%,$%E,+B%FM%,*

(05*#%75%.%*>88537%53%453%57"#3%3#.*5$*W2%7"#%*"#.3%453(#

3#D>,3#)%75%835)>(#%4.,0>3#%,*%,$(3#.*#)B

-"#%#$".$(#6#$7%54%*"#.3%*73#$+7"%6.9%/#%7.L#$%,$75

.((5>$7% ,$% 7"#% )#*,+$% 54% *#(7,5$*% $#.3% .% *>88537% /9

,$(3#.*,$+%)#*,+$%*"#.3%*73#$+7"%54%(5$(3#7#%75%F"%τ(P.&

835&,)#)% 7".7% )#*,+$% *"#.3% *73#**% .7% 7"#% 4.(#% 54% 7"#
*>88537%3#6.,$*%0#**%7".$%7"#%&.0>#*%+,&#$%,$%-./0#%FIB

X((5>$7% 6.9% /#% 7.L#$% 54% 7"#% #$".$(#6#$7% ,$% .$9

*,7>.7,5$%:"#3#%7"#%*#(7,5$%(5$*,)#3#)%,*%(05*#3%75%7"#

4.(#%54%.%*>88537%53%(5$(#$73.7#)%05.)%7".$%7:,(#%7"#

#44#(7,&#% )#87"2% "B% -5% /#% #44#(7,&#2% 7#$*,5$

3#,$453(#6#$7%*"5>0)%#'7#$)%5$%#.("%*,)#%54%7"#%85,$7

:"#3#%,7%,*%,$7#3*#(7#)%/9%.%85**,/0#%4.,0>3#%80.$#%453%.

),*7.$(#% .7% 0#.*7% #D>.0% 75% 7"#% #44#(7,&#% )#87"2% 53% /#

835&,)#)%:,7"%.$%#D>,&.0#$7%.$("53.+#B

78929H- ./'*)- 0'1($2)%'3'(4- $2)- .'%412(&- 5+2&'- 42

.6772)4&

A4%*"#.3%3#,$453(#6#$7%,*%3#D>,3#)2%7"#%757.0%.3#.%54%7",*

,*%+,&#$%/9;

( )!$ $ $ & $ # $ #$ !""# !"$ !""#! " " # " " " " "= τ − τ ≥∑

-",*% 3#,$453(#6#$7% *"5>0)% /#% 835&,)#)% :,7",$% 7"#

6,))0#% 7"3##%D>.37#3*%54%*&2%:"#3#%*&% ,*% 0#**% 7".$% "2

"53,T5$7.0%*"#.3%3#,$453(#6#$7%:,00%/#%#44#(7,&#%7".$

&#37,(.0B

789297 % 8(/*(%'"- ./'*)- .4)'(94/- :'*)- .6772)4&

;.137+1$1'"-%77)2*%/<

-"#%835(#)>3#%+,&#$%,$%789296%.$)%78929H%6.9%/#%>*#)

453%.00%/#.6*B%Y5:#&#32%453%/#.6*%(.339,$+%+#$#3.009

>$,4536% 05.)% 53% :"#3#% 7"#% 83,$(,8.0% 05.)% ,*% 05(.7#)

4.37"#3%7".$%F"%4356%7"#%4.(#%54%*>885372%7"#%*"#.3%*73#**

EAZB%FM%CYRX[%EXA\][R%ORX[%C]^^Q[-C

!"#$!%!#&'!(&')*!+),(-./!0)-1,*'!-(!2&)2!)+2-./!3.!('+2-3.!"#"4

   
  

     



V7 /"$-1/"*%9(-*+-/.%)1+,%14%-/+-"%7S6&

.,/)&()1,*1'*,$(!),$),)#(1$"+0),)!"#$,01())) :%+.)$3(

:,1() +:) #'99+%$6) D3() ;,*'() +:) τ1) "#) 1,*1'*,$(!) "0

,11+%!,01() 2"$3) D,&*() >9) ,0!) ,99%+9%",$() #3(,%

%("0:+%1(.(0$) "#) 9%+;"!(!) ,$) #(1$"+0#) 1*+#(%) $+) $3(

#'99+%$-)0+):'%$3(%)13(1E):+%)#3(,%),$)#'13)#(1$"+0#)"#

%(G'"%(!6

5S%*-8-$%'$"$,%14%)1**"!',3%$1#'-1/

5S:6% .;>;IQK

C0) #$%'1$'%(#-) 23(%() $+%#"+0) "#) %(G'"%(!) $+) .,"0$,"0

(G'"*"&%"'.-).(.&(%#)#3,**)&()!(#"50(!):+%)$+%#"+0)"0

,11+%!,01() 2"$3) 5S:7% $+) 5S:56) S+2(;(%-) :+%) #'13

"0!($(%."0,$() #$%'1$'%(#) 23(%() $+%#"+0) 1,0) &(

(*"."0,$(!)&/)%(*(,#"05)%(!'0!,0$)%(#$%,"0$#-)0+)#9(1":"1

!(#"50) :+%) $+%#"+0) "#) 0(1(##,%/-) 9%+;"!(!) $+%#"+0,*

#$"::0(##) "#) 0(5*(1$(!) "0) $3() 1,*1'*,$"+0) +:) "0$(%0,*

:+%1(#6)=!(G',$()1+0$%+*)+:),0/)$+%#"+0,*)1%,1E"05)"#

9%+;"!(!)&/)$3()#3(,%)%("0:+%1(.(0$),#)9(%%BY6

]^DL)c)D3(),99%+,13)$+)!(#"50)"0)$3"#)1*,'#()"#),#):+**+2#@

D+%#"+0,*)%("0:+%1(.(0$)"#)0+$)1,*1'*,$(!)#(9,%,$(*/):%+.)$3,$

%(G'"%(!) :+%)&(0!"05),0!)#3(,%6) C0#$(,!) $3() $+$,*) *+05"$'!"0,*

%("0:+%1(.(0$) "#) !($(%."0(!) :+%) ,) :"1$"$"+'#) &(0!"05) .+.(0$

23"13) "#) ,) :'01$"+0) +:) ,1$',*) &(0!"05) .+.(0$) ,0!) $+%#"+0d

#"."*,%*/)2(&)%("0:+%1(.(0$)"#)!($(%."0(!):+%),):"1$"$"+'#)#3(,%

23"13)"#),):'01$"+0)+:),1$',*)#3(,%),0!)$+%#"+06

5S:6:6) D3() !(#"50) %'*(#) *,"!) !+20) "0)5S:B) ,0!)5S:5

#3,**),99*/)$+)&(,.#)+:)#+*"!)%(1$,05'*,%)1%+##N#(1$"+06

S+2(;(%-)$3(#()1*,'#(#).,/),*#+)&(),99*"(!)$+):*,05(!

&(,.#-)&/)#'&#$"$'$"05)22):+%)2)"0)23"13)1,#()$3(/),%(

5(0(%,**/) 1+0#(%;,$";(d) $3(%(:+%() #9(1",*"#$) *"$(%,$'%(

.,/)&()%(:(%%(!)$+6

5S:7% )I=?=CQK%';C?=@>

K(1$"+0#)*+1,$(!)*(##)$3,0),)!"#$,01())-):%+.)$3():,1(

+:)$3()#'99+%$).,/)&()!(#"50(!):+%)$3()#,.()$+%#"+0),#

1+.9'$(!),$),)!"#$,01())-)23(%()))"#)$3()(::(1$";()!(9$36

5S:B% 'F;QI%Q>L%$@IA=@>

5S:B:6% JM508'*+(%&!"+'$

LG'";,*(0$) #3(,%)2(-) #3,**) &() 1,*1'*,$(!) :%+.) $3(

:+%.'*,@

@
? @ !"/

<
G G

"
= +

23(%(

2( A (G'";,*(0$)#3(,%-

2' A #3(,%-

D' A $+%#"+0,*).+.(0$-),0!

2 A &%(,!$3)+:)&(,.6

D3()(G'";,*(0$)0+."0,*)#3(,%)#$%(##)τ;()"0)$3"#)1,#()#3,**

&()1,*1'*,$(!),#)5";(0)"0)BY:6-)(<1(9$):+%)#'&#$"$'$"05

2')&/)2(6)D3();,*'(#)+:)τ;()#3,**)0+$)(<1((!)$3();,*'(#

+:)τ1).,<)5";(0)"0)D,&*()?I6

5S:B:7) C:)$3()(G'";,*(0$)0+."0,*)#3(,%)#$%(##)τ;()!+(#

0+$) (<1((!) τ1) 5";(0) "0) D,&*() >9-) ."0".'.) #3(,%

%("0:+%1(.(0$)#3,**)&()9%+;"!(!),#)9(%)72:2:6:&6

5S:B:B) C:) τ;() (<1((!#) τ1) 5";(0) "0) D,&*() >9-) &+$3

*+05"$'!"0,*) ,0!) $%,0#;(%#() %("0:+%1(.(0$) #3,**) &(

9%+;"!(!)"0),11+%!,01()2"$3)5S:56

5S:5% #;=><@IC;G;>?% =>% 8;GJ;IA% 'MJc;C?;L% ?@

$@IA=@>

5S:5:6% R("0:+%1(.(0$):+%)$+%#"+0-)23(0)%(G'"%(!-)#3,**

1+0#"#$)+:)*+05"$'!"0,*),0!)$%,0#;(%#()%("0:+%1(.(0$6

5S:5:7) 6#(70%5)0('*&?+0(9#$&+-+(%

D3() *+05"$'!"0,*) %("0:+%1(.(0$) #3,**) &() !(#"50(!) $+

%(#"#$),0)(G'";,*(0$)&(0!"05).+.(0$-)1(>-)5";(0)&/@

1(>)A)1')C)1$

23(%(

1' A &(0!"05).+.(0$),$)$3()1%+##N#(1$"+0-),0!

1
$
)A)D

'
)
,! B -

!".

' "+

23(%(

D
'
)"#)$3()$+%#"+0,*).+.(0$-)()"#)$3()+;(%,**)!(9$3)+:

$3()&(,.),0!)2)"#)$3()&%(,!$3)+:)$3()&(,.6

5S:5:7:6) C:) $3() 0'.(%"1,*) ;,*'() +:) 1$) ,#) !(:"0(!

"0 5S:5:7)(<1((!#)$3()0'.(%"1,*);,*'()+:)$3().+.(0$

1'-) *+05"$'!"0,*) %("0:+%1(.(0$) #3,**)&()9%+;"!(!)+0

$3():*(<'%,*)1+.9%(##"+0):,1(-)#'13)$3,$)$3()&(,.)1,0

,*#+) 2"$3#$,0!) ,0) (G'";,*(0$) 1(?) 5";(0) &/

1(?)A)1$)L1'-)$3().+.(0$)1(?)&("05)$,E(0),#),1$"05)"0

$3()+99+#"$()#(0#()$+)$3().+.(0$)1'6

5S:5:B% D$'(/8+$/+&?+0(9#$&+-+(%

D2+)*(55(!)1*+#(!)3++9#)(01*+#"05)$3()1+%0(%)*+05"$'!"0,*

&,%#)#3,**)3,;(),0),%(,)+:)1%+##N#(1$"+0)>#;-)5";(0)&/@

( ) ( )
@ E @ E

0E

! ! A ! A
!",. ""$ !",.

< = G =
8

" ) * ) *
= +

&'$)$3()$+$,*)$%,0#;(%#()%("0:+%1(.(0$)#3,**)0+$)&()*(##

$3,0

( )

( )
E? " E

A

$

%$&4

0 .

$

τ −τ

23(%(

D' A $+%#"+0,*).+.(0$-

2' A #3(,%):+%1(-

/; A #9,1"05)+:)$3()#$"%%'9)%("0:+%1(.(0$-

2> A 1(0$%(N$+N1(0$%() !"#$,01() &($2((0) 1+%0(%

&,%#)"0)$3()!"%(1$"+0)+:)$3()2"!$3-

)> A 1(0$%(N$+N1(0$%() !"#$,01() &($2((0) 1+%0(%

&,%#-

   
  

     



!"#$%&%'$#()$(#"*%+,'-./%0%',)$-1/%2%)1/)#,$,3%2"%!*"-/%"/+%#,-/41#),+%)1/)#,$, VB

2 A &%(,!$3)+:)$3().(.&(%-

9/ A 13,%,1$(%"#$"1) #$%(05$3) +:) $3() #$"%%'9

%("0:+%1(.(0$-

τ;( A (G'";,*(0$)#3(,%)#$%(##),#)#9(1":"(!)"0)5S:B:6-

,0!

τ1 A #3(,%) #$%(05$3) +:) $3() 1+01%($() ,#) 9(%

D,&*()>96

56 *-8-$% '$"$,% 14% ',#P-),"9-*-$d3

+,4*,)$-1/

56:6% 4K;7MIQK%8;GJ;IA

C0),**)0+%.,*)1,#(#-)$3()!(:*(1$"+0)+:),):*(<'%,*).(.&(%

2"**) 0+$) &() (<1(##";() ":) $3() %,$"+) +:) "$#) #9,0) $+) "$#

(::(1$";()!(9$3)"#)0+$)5%(,$(%)$3,0),99%+9%",$()%,$"+#

5";(0) "0) 77:7:66) Q3(0) !(:*(1$"+0#) ,%() 1,*1'*,$(!

,11+%!"05) $+) =00(<) 8-) $3(/) #3,**) 0+$) (<1((!) $3(

9(%."##"&*();,*'(#)5";(0)"0)77:76

57 *-8-$% '$"$,% 14% ',#P-),"9-*-$d3

)#")_-/.

57:6% 4K;7MIQK%8;GJ;IA

C0)5(0(%,*-)1+.9*",01()2"$3)$3()#9,1"05)%(G'"%(.(0$#

+:)%("0:+%1(.(0$)5";(0)"0)72:B:7)#3+'*!)&()#'::"1"(0$

$+) 1+0$%+*) :*(<'%,*) 1%,1E"056) C:) 5%(,$(%) #9,1"05) ,%(

%(G'"%(!-)$3()(<9(1$(!)1%,1E)2"!$3)#3+'*!)&()13(1E(!

&/):+%.'*,)5";(0)"0)=00(<)g6

57:7% )@GHI;AA=@>%8;GJ;IA

8%,1E#) !'() $+) &(0!"05) "0) ,) 1+.9%(##"+0) .(.&(%

#'&B(1$(!)$+),)!(#"50),<",*)*+,!)5%(,$(%)$3,0)I6?91E>1-

23(%() 91E) "#) $3() 13,%,1$(%"#$"1) 1+.9%(##";() #$%(05$3

+:)1+01%($(),0!)>1)"#)$3(),%(,)+:)$3()5%+##)#(1$"+0)+:

$3().(.&(%-)0((!)0+$)&()13(1E(!6)=).(.&(%)#'&B(1$(!

$+) *(##(%) *+,!) $3,0) I6?91E>1) .,/) &() 1+0#"!(%(!) ,#

:*(<'%,*) .(.&(%) :+%) $3() 9'%9+#() +:) 1%,1E) 1+0$%+*

V/++)57:6F6

"T6%.,/,#"*

D3"#),00(<)#3,**),99*/)23(%()#$((*):"&%(#),%()'#(!)$+

".9%+;()$3()9(%:+%.,01(),0!)1,9,1"$/)+:)%("0:+%1(!

,0!)9%(#$%(##(!)1+01%($()#$%'1$'%(#6

D3()!(#"50)+:)#$((*):"&%()%("0:+%1(!)1+01%($()VK4R8F

,$)&+$3)$3()'*$".,$(),0!)#(%;"1(,&"*"$/)*"."$)#$,$(#)#3,**

&()&,#(!)+0)$3()#$%(##)VσF)≠)#$%,"0)VεF)%(*,$"+0#3"9#):+%

K4R8),#)#9(1":"(!)"0)"TB:B)V/++)]+$()>F6

K$((*):"&%(#)#3,**)0+$)&()%(*"(!)'9+0)"0)9*,#$"1)3"05(

%(5"+0#):+%)#$%(05$3)%(G'"%(.(0$#)V/++)]+$()?F6

K$((*):"&%(#)#3,**)0+$)&()%(*"(!)'9+0),$)1+0#$%'1$"+0#

B+"0$#):+%)("$3(%)#(%;"1(,&"*"$/)+%)#$%(05$3)%(G'"%(.(0$#6

Y(#"50) 9%+1(!'%() "0) $3"#) 1*,'#() "#) :+%) #$((*N:"&%(N

%("0:+%1(!)1+01%($()2"$3),)#+:$(0"05)1*,##":"1,$"+0)+0*/

V/++&4"56)?PF6)S,%!(0"05)K4R8),0!)$3()'#()+:)#/0$3($"1

:"&%(#)"#)&(/+0!)$3()#1+9()+:)$3"#),00(<6

]^DLK

6)Q3(0)'#"05)&%"$$*():"&%(#)$3,$)%(*/)+0),):"&%()9'**+'$):,"*'%(

.(13,0"#.) $+) +&$,"0) .(.&(%) !'1$"*"$/-) 1,%() "#) %(G'"%(!) :+%

1,#(#)23(%(),)#"50":"1,0$)0'.&(%)+:):"&%(#):%,1$'%()+%)23(%(

:"&%(#)%(#'*$)"0)*+1,*)1%'#3"05)+:)$3()1+01%($()!'()$+)$3()*+1,*

:+%1(#)".9+#(!)+0)$3().,$%"<)&/)$3():"&%(#6)4"&%():%,1$'%().,/

+11'%)23(%()$3()&+0!)&($2((0)$3():"&%(),0!)$3().,$%"<)"#)3"53-

,0!)$3"#) "#).+%()*"E(*/)"0),)3"53)#$%(05$3)1+01%($()1+.&"0(!

2"$3):"&%(#)+:)3"53)&+0!)1,9,1"$/),0!)+:)*+2(%)#$%(05$3)#$((*#6

7)D3(),013+%,5()1,9,1"$/)+:)#$((*):"&%(#).,/)&()*+#$)"0),%(,#

23(%() 1%,1E) 2"!$3#) (<1((!) ,&+'$) H6P) ..6) 8%,1E"05) +:) $3"#

"//,Z%"

V,*'5/+)>MT6?6Z6>F

+,'-./%14%'$,,*%4-9#,%#,-/41#),+%)1/)#,$,

.,50"$'!()1,0)&()(<9(1$(!) "0) %(5"+0#)23(%()9*,#$"1) %+$,$"+0#

,%()(<9(1$(!6

"T7% +,4-/-$-1/'

4+%)$3()9'%9+#()+:)$3"#),00(<)$3():+**+2"05)!(:"0"$"+0#

#3,**),99*/6

"T7:6% )IQCa% 8@M?F% 1H;>=>E% +=AHKQC;G;>?

e)81+f)c)D3()2"!$3)+:),)1%,1E)#3,**)&().(,#'%(!),$

"$#) .+'$3) "0) ,) :*(<'%,*) $(0#"*() $(#$6) D+) .(,#'%() $3(

8[^Y-),)!"#9*,1(.(0$)$%,0#!'1(%O1*"9)5,'5()#3,**)&(

.+'0$(!),*+05)$3()*+05"$'!"0,*),<"#),$)$3()."!)2"!$3)+:

$3()$(#$)#9(1".(0)V&(,.)2"$3)0+."0,*)#"e()+:)>PI)..

q)>PI)..),0!)*(05$3)6)#+)$3,$)PPI)..)k)6)k)7II ..F6

"T7:7))IQCa%1H;>=>E%+=AHKQC;G;>?%e)1+f)c)D3(

2"!$3)+:),)#"05*()*+1,*"e(!)1%,1E-)$,E(0),#),0),;(%,5(

+0):+'%)#"!(#-):+%),)!"%(1$)$(0#"*()$(#$)+0),)#$%,"0)#+:$(0"05

K4R8) !+5N&+0() #3,9(!) #9(1".(0) "0) ,11+%!,01(

2"$3)"TB:B:V6

"T7:B%'?;;K%4=JI;%#;=><@IC;L%)@>CI;?;% e'4#)f)c

= ."<$'%()+:)1+01%($(),0!)#$((*):"&%(#6

"T7:5% ]QIL;>=>E% 9;FQD=@MI) c) =) .,$(%",*) $3,$

!"#9*,/#) ,0) (03,01(!) #$%(05$3) 2"$3) "01%(,#"05) 1%,1E

2"!$3#) &(/+0!) $3,$) .(,#'%(!) ,$) $3() 9+"0$) +:) "0"$",*

1%,1E"05)+:)$3()1(.(0$"$"+'#).,$%"<6

"T7:2%'@<?;>=>E%9;FQD=@MI)))=).,$(%",*)$3,$)(<3"&"$#),

*+##)+:)#$%(05$3)'9+0)1%,1E"056

   
  

     



V5 /"$-1/"*%9(-*+-/.%)1+,%14%-/+-"%7S6&

"T7:&% $QIE;?% +@AQE;) c) D3() #9(1":"(!) G',0$"$/) +:

:"&%(#)"0)E"*+5%,.#)9(%)1'&"1).($%()+:)1+01%($()VE5O.HF6

"TB% !#1!,#$-,'%14%'4#)

"TB:6% .;>;IQK

K4R8) #3,**) &() 1*,##":"(!) "0) $(%.#) +:) &+$3) "$#

13,%,1$(%"#$"1) 1+.9%(##";() V1/*"0!(%F) #$%(05$3) V 9 U1F

V/++) "TB:7F) ,0!) "$#) 13,%,1$(%"#$"1) %(#"!',*) $(0#"*(

#$%(05$3)V 9 U>6PF))V/++&"TB:B:BF6

"TB:7% )@GHI;AA=D;%'?I;>E?F

D3() 13,%,1$(%"#$"1) 1+.9%(##";() #$%(05$3) +:) K4R8) ,$

?b !,/#)V 9 U1F)#3,**)&()!($(%."0(!)"0),11+%!,01()2"$3

5++!)9%,1$"1()`MNP=V>ZFa6

C0)$3(),&#(01()+:).+%(),11'%,$()!,$,-)$3().(,0);,*'(

+:)$3()"0)#"$')1+.9%(##";()#$%(05$3)V 91."F)#3,**)&()$,E(0

,#)9I)9(%1(0$)+:)$3().(,0);,*'()+:)$3()1/*"0!(%)#$%(05$3

V91.F6

]^DL) c) D3() 1+.9%(##";() #$%(05$3) +:) #$((*) :"&%() %("0:+%1(!

1+01%($()VK4R8F)#3+'*!)&()!($(%."0(!)&/).(,0#)+:)#$,0!,%!

$(#$#) +0) 1+01%($() 1/*"0!(%#6) D3() ,!!"$"+0) +:) #$((*) :"&%(#) $+

1+01%($() "0) 1+0;(0$"+0,*) !+#,5(#) V*(##) $3,0)>II)E5O.HF) !+(#

0+$)13,05()$3()1+.9%(##";()9%+9(%$"(#)+:)$3()1+01%($(6

"TB:B% $;>A=K;%!I@H;I?=;A

"TB:B:6% ,*'//090&'%0#(

K4R8) #3,**) &() 1*,##":"(!) ,#) ("$3(%) #+:$(0"05) +%

3,%!(0"05) ,#) #3+20) "0) 4"56) ?P6) S,%!(0"05) K4R8) "#

+'$#"!()$3()#1+9()+:)$3"#),00(<6

]^DLK

6)=)3,%!(0"05).,$(%",*)"#)!(:"0(!),#)+0()2"$3),)$(0#"*()#$%(05$3

(G',*) $+) +%) 5%(,$(%) $3,0) >6>) $".(#) $3() #$%(05$3) +:) $3() .,$%"<

2"$3+'$):"&%(#),0!)$,E(0),$),)1%,1E)+9(0"05)!"#9*,1(.(0$)V8^YF

+:)(G',*)$+)+%)5%(,$(%)$3,0)I6H)..6

7%=)3,%!(0"05).,$(%",*)"#)+0()23(%().'*$"9*()1%,1E#)1,0)+11'%

9%"+%)$+)1%,1E)*+1,*"e,$"+06)4+%).,$(%",*)3,%!(0"05)$+)+11'%-)$3(

:"&%()!+#,5()"#)$/9"1,**/)#'13)$3,$)$3()#$%(05$3)+:)$3()K4R8)"#

,$)*(,#$)>I)9(%1(0$)5%(,$(%)$3,0)$3()#$%(05$3)+:)$3()#,.()1+01%($(

."<) 2"$3+'$) :"&%(#6) D3() ;,*'() +:) 8^Y) +:) I6H) "#) #'::"1"(0$*/

3"53) #'13) $3,$) .,$%"<) 1+0$%"&'$"+0) $+) $3() #$%(05$3) +:) $3(

1+.9+#"$() "#) ."0".,*) ,0!) $3() $(0#"+0) ,$) $3"#) 9+"0$) "#

#'&#$,0$",**/) $,E(0) &/) $3() :"&%(#) ,*+0(6) S,%!(0"05) K4R8) "#

+'$#"!()+:)$3()#1+9()+:)$3"#),00(<6

"TB:B:7) 1'%$0E&D+(/0*+&!%$+(7%"

D3().,$%"<)$(0#"*()#$%(05$3)+:)$3()#+:$(0"05)K4R8)V 91$F

#3,**) &() +&$,"0(!) '#"05) :*(<'%,*) $(0#"*() $(#$"05-) "0

,11+%!,01()2"$3)5++!)9%,1$"1()`MNP=V>ZFa6

Q3(0)+0*/) $3()13,%,1$(%"#$"1)1+.9%(##";() V1/*"0!(%F

#$%(05$3) V9 M1F) 3,#) &((0) !($(%."0(!-) $3() .(,0) ,0!

13,%,1$(%"#$"1):*(<'%,*) $(0#"*()#$%(05$3)+:)K4R8)#3,**

&()1,*1'*,$(!)"0),11+%!,01()2"$3)2:7:76

]^DL)c)4+%)#$%,"0)#+:$(0"05)K4R8-)$3()9(,E)#$%(05$3)+:)$3(

1+.9+#"$().,/)&(),99%+<".,$(!),#)$3()#$%(05$3)+:)$3()1+01%($(

."<)2"$3+'$):"&%(#6

"TB:B:B%?+/0)5'*&D+(/0*+&!%$+(7%"

D3() #$,0!,%!) 13,%,1$(%"#$"1) %(#"!',*) $(0#"*() #$%(05$3

5%,!(#)V 9 U>6PF),%()I6Z)[W,-)I6M)[W,-)I6b)[W,-)>6?)[W,-

>6M)[W,),0!)?6I)[W,6

D3()13,%,1$(%"#$"1)%(#"!',*)$(0#"*()#$%(05$3#)+:)1+01%($(

,$)?b)!,/#)V 9 U>6PF)#3,**)&()!($(%."0(!)#$,$"#$"1,**/):%+.

$(#$#)1,%%"(!)+'$)"0),11+%!,01()"TB:B:5)+%)"TB:B:2:

]^DL)c)D3()13,%,1$(%"#$"1)%(#"!',*)$(0#"*()#$%(05$3)!(9(0!#

+0)$3():"&%(N.,$%"<)&+0!)#$%(05$3-)23"13)"#)'#',**/),):'01$"+0

+:)$3()1+.9%(##";()#$%(05$3)+:)$3()9,%(0$)1+01%($(-),#)2(**),#

$3():"&%()1+0$(0$6)C$).,/)&()'0%(,*"#$"1)$+)#9(1":/),)3"53);,*'(

+:)9 U>6P)23(0)'#"05),)%(*,$";(*/)*+2);,*'()+:)9 U16

"TB:B:5)(+%+$-0('%0#(&#9&!%$+(7%"&2L&(0$+&%&D+/%0(7

D3()13,%,1$(%"#$"1)%(#"!',*)$(0#"*()#$%(05$3)V 9 U>6PF)#3,**

&() +&$,"0(!) '#"05) !"%(1$) $(0#"*() $(#$#) ,#) #9(1":"(!

"0)"TB:B:V6

=*$(%0,$";(*/-)23(%().,$13(!)!"%(1$),0!)"0!"%(1$)$(#$"05

3,#)&((0)'0!(%$,E(0) "0),11+%!,01()2"$3) "TB:B:&%:+%

#"."*,%) K4R8) ."<$'%(#-) $3() 13,%,1$(%"#$"1) %(#"!',*

$(0#"*().,/)&()!($(%."0(!),#@

!"# $ %& $ %&
* @ *′ ′=

4Cg6)?P)8f=KKC4C8=DC^])^4)K4R8

   
  

     



!"#$%&%'$#()$(#"*%+,'-./%0%',)$-1/%2%)1/)#,$,3%2"%!*"-/%"/+%#,-/41#),+%)1/)#,$, V2

Q3(%()9 UR-Z)"#)!($(%."0(!)"0),11+%!,01()2"$3)"TB:B:R

,0!) 1,*1'*,$(!) #$,$"#$"1,**/-) ,0!) $3() :,1$+%) @R-Z

!($(%."0(!):%+.)"TB:B:&6

4+%)$3()9'%9+#(#)+:)$3"#)1*,'#(-)#"."*,%)K4R8)."<$'%(#

,%()!(:"0(!),#)3,;"05)$3()#,.(-

,F :"&%()$/9(),0!)1+0$(0$-

&F 2,$(%)$+)1(.(0$"$"+'#).,$(%",*)%,$"+-

1F .,<".'.),55%(5,$()9,%$"1*()#"e(-),0!

!F 1+.9%(##";()#$%(05$3)V 9 U1F6

]^DLK

6)C0)1,*1'*,$"05)$3()13,%,1$(%"#$"1)#$%(05$3-)$3()9+9'*,$"+0).,/

&()$%(,$(!)0+%.,**/)!"#$%"&'$(!),0!)$3()#$%(05$3)!($(%."0(!)"0

,11+%!,01() 2"$3) ,11(9$(!) #$,0!,%!6) =) 1+0:"!(01() *(;(*) +:

7P 9(%1(0$)#3,**)&()'#(!)#'13)$3,$)'P)9(%1(0$)+:)$3()9+9'*,$"+0

(<1((!#)$3()13,%,1$(%"#$"1);,*'(6

7)D3()#,.9*()#$,0!,%!)!(;",$"+0)#3,**)0+$)(<1((!)?P)9(%1(0$6

"TB:B:2) (+%+$-0('%0#(&#9&!%$+(7%"&2L&B()0$+&%&D+/%0(7

D3()13,%,1$(%"#$"1)%(#"!',*)$(0#"*()#$%(05$3)V 9 U>6PF).,/

&()+&$,"0(!)'#"05)"0!"%(1$)$(#$#),#)#9(1":"(!)"0)"TB:B:R

,0!)1,*1'*,$(!),#@

9 U
>6P

)A)I6Z9 U
R-)Z)

()I6I7)9 U
R-?

"TB:B:&% ?+/0)5'*&D+(/0*+&!%$+(7%"K?+/0)5'*&%*+E5$'*

!%$+(7%"&?+*'%0#(/"0.

D3()%(*,$"+0#3"9)&($2((0)%(#"!',*)$(0#"*()#$%(05$3),0!

$3() %(#"!',*) :*(<'%,*) #$%(05$3) #3,**) &() +&$,"0(!) &/

.,$13(!)'#"05)$3()#,.()K4R8)."<$'%(6)R(#"!',*)$(0#"*(

#$%(05$3) #9(1".(0#) #3,**) &() 9%(9,%(!) ,0!) $(#$(!) "0

,11+%!,01()2"$3)"TB:B:V6)R(#"!',*):*(<'%,*)$(0#"*()$(#$#

#3,**)&()"0),11+%!,01()2"$3)$3()9%+1(!'%(),#).(0$"+0(!

&(*+2@

D3() ,;(%,5() 2"!$3) +:) $3() #9(1".(0) ,0!) !"#$,01(

&($2((0)$3()$"9)+:)$3()0+$13),0!)$3()$+9)+:)$3()#9(1".(0

"0)$3()."!N#9,0)#(1$"+0)#3,**)&()!($(%."0(!):%+.)$2+

.(,#'%(.(0$)$+)0(,%(#$)I6>)..)2"!$3),0!)!"#$,01()"0

$3()0+$13)9+%$)+:)$3()#9(1".(0)'#"05)1,*"9(%#6

Q3(0) $3() 8[^Y) "#) .(,#'%(!-) $3() !"#9*,1(.(0$

$%,0#!'1(%)#3,**)&().+'0$(!),*+05)$3()*+05"$'!"0,*),<"#

,$)."!)2"!$3)+:)$(#$)#9(1".(0)#'13)$3,$)$3()!"#$,01()X/\

&($2((0) $3() &+$$+.) +:) #9(1".(0) ,0!) *"0() +:

.(,#'%(.(0$)"#)P)..)+%)*(##),#).(0$"+0(!)"0)4"56)?M6

=**)!".(0#"+0#)"0)."**".($%(#6

4Cg6)?M)=RR=]gL[L]D)4^R)RLKCYh=f)4fLphR=f)DL]KCfL)DLKD

$&!&,"

#!*$%,&"-'&$!('$)*!!%-!&+

'!*,),&!&"!&

   
  

     



76 NATIONAL BUILDING CODE OF INDIA 2016

a) The concrete mix shall be batched to ensure a
uniform distribution of fibres, the SFRC shall
be placed in the moulds in a manner that does
not interfere with the distribution of the fibres
and, the SFRC shall be compacted using
lightly applied external vibration; and

b) A minimum of 12 specimens shall be tested.

The reference factor kR,4 shall be determined as:

kR,4 = f1.5m/fR,4m

where

f1.5m= mean residual tensile strengths
corresponding to a COD of 1.5 mm,

determined in accordance with A-3.3.7.

fR,4m = mean residual flexural tensile strengths
corresponding to a CMOD of 3.5 mm,
determined in accordance with A-3.3.8.

NOTE —  The residual tensile strength (as obtained from a
direct tensile test) is a fundamental material property of SFRC.
This clause allows the concrete producer and steel fibre
manufacturer to correlate the direct tensile strength of their
particular SFRC mix design with the flexural tensile strength.

A-3.3.7 Residual Tensile Strength Test

The residual tensile strength shall be obtained using
the testing arrangement shown in Fig. 27 and with the
following criteria:

NOTE — There is considerable discussion in the literature on whether the ends of the specimens should be fixed at each end, pinned
at each end or fixed at one end and pinned at the other. The adoption of one pinned and one fixed end is a pragmatic decision between
the ideal condition (fixed at each end) and limitations in manufacturing of specimens that are perfectly square at their ends for
alignment within the testing machine. With both ends fixed any misalignment induces a moment in the specimen during gripping. This
moment can induce a tensile stress on one side of the specimen, weakening the specimen. In some situations, the moment induced may
be sufficient to crack the concrete. The inclusion of the universal joint at one end eliminates residual tensions that may result from the
gripping procedure.

FIG. 27 TESTING ARRANGEMENT FOR DIRECT TENSION

All dimensions in millimetres.
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a) The critical section shall be where the cross-
sectional area is a minimum.

b) The SFRC mix shall be batched to ensure a
uniform distribution of fibres, and shall be
placed in the moulds in a manner that does
not interfere with the distribution of the fibres.
The SFRC shall be compacted using lightly
applied external vibration.

c) The specimen shall be connected to the testing
machine in such a manner that the machine
does not apply a load to the specimen during
the process of tightening of the grips and prior
to testing.

d) One end of the specimen shall be connected
to the testing machine through a universal joint
such that no moment is applied to the end of
the specimen.

e) Displacement measurements shall be taken on
each of the four sides with the COD taken as
the average of these measurements.

f) A minimum of twelve specimens shall be
tested.

g) Tests where the failure of the specimen is
outside of the testing region, or where the
results are influenced by the test specimen
boundaries, shall be retested.

h) The characteristic values of the tensile strength
f0.5 and f1.5, corresponding to CODs of 0.5 mm
and 1.5 mm, respectively, shall be determined
statistically as the 95 percentile confidence value
assuming the population is normally distributed.

j) The mean values of f0.5m and f1.5m,

corresponding to CODs of 0.5 mm and
1.5 mm, respectively, shall be determined

FIG. 28 LOAD VERSUS CMOD FOR RESIDUAL FLEXURAL TENSION

statistically as the 50th percentile confidence
value assuming the population is normally
distributed.

The stress results obtained from the test shall be
multiplied by the three-dimensional orientation factor
k1, where,

1
f

1
1

0.94 0.6 /
k

b
! "

# !

And !f is the length and b is taken as the average of the
width and depth of the specimen taken at the critical
section.

NOTE — The factor k1 removes the influence of the boundaries
on the fibre distribution and converts the results of the test to a
state where the fibres can be considered to be randomly
orientated in three-dimensional space.

A-3.3.8 Residual Flexural Tensile Strength

The residual flexural tensile strength fR,j shall be
determined from 3 point notched bending tests on
150 mm square section prisms. The notch depth shall
be 25 mm and the test conducted in accordance
with A-3.3.6. The force F shall be plotted against the
crack mouth opening displacement (CMOD), as shown
in Fig. 28, and the residual flexural stress calculated
as:

j

2
sp

3

2

F L

bh

where

b = width of the specimen, in mm;

hsp = distance between tip of the notch and top of
cross-section, in mm;
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[HMNQ=UTKNMO=YQ=ITQ=UHSQ=HU=ITHI=K]=ITQ=U\QRJ]JQO=[HMNQ=JL=ITJU=*NYUQRIJKL^
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K]=RQSQLI=JU=OWH_L=IK=ITQ=]HRI=ITHI=bNHMJIc=K]=[HWJKNU

RQSQLIU=SQLIJKLQO=JL=:<1=JU=IK=YQ=OQIQWSJLQO=KL=ITQ

YHUJU= K]= JIU= RKL]KWSJIc= IK= ITQ= \QW]KWSHLRQ

RTHWHRIQWJUIJRU=PJ[QL=JL=ITQ=WQU\QRIJ[Q=1LOJHL=*IHLOHWO

U\QRJ]JRHIJKL=]KW=ITHI=RQSQLI^=:Lc=IWHOQGSHWa=KW=HLc

IWHOQ=LHSQ=JLOJRHIJLP=HLc=U\QRJHM=]QHINWQU=LKI=RK[QWQO

JL= ITQ= UIHLOHWO= KW= HLc= bNHMJ]JRHIJKL= KW= KITQW= U\QRJHM

\QW]KWSHLRQ= RTHWHRIQWJUIJRU= UKSQIJSQU= RMHJSQOX

JLOJRHIQO=KL=ITQ=YHPU=KW=RKLIHJLQWU=KW=JL=HO[QWIJUQSQLI

HMKLPUJOQ=ITQ=f*IHINIKWc=ENHMJIc=0HWaJLPh=KW=KITQW_JUQ

TH[Q= LK= WQMHIJKL= _THIUKQ[QW= _JIT= ITQ= RTHWHRIQWJUIJR

PNHWHLIQQO= Yc= ITQ= f*IHINIKWc= ENHMJIc= 0HWaJLPh= HU

WQMQ[HLI= IK= ITHI= RQSQLI^= +KLUNSQWU= HWQC= ITQWQ]KWQC

HO[JUQO= IK= PK= Yc= ITQ= RTHWHRIQWJUIJRU= HU= PJ[QL= JL= ITQ

RKWWQU\KLOJLP= 1LOJHL= *IHLOHWO= U\QRJ]JRHIJKL= KW= UQQa

U\QRJHMJUI= HO[JRQ= IK= H[KJO= HLc= \WKYMQS= JL= RKLRWQIQ

SHaJLP=HLO=RKLUIWNRIJKL^

:<!( =>?@ABC(#DE>FGHA@I

0JLQWHM=HOSJiINWQU=NUQO=UTHMM=RKL]KWS=IK=:<!=K]=,HWI=7

f*IWNRINWHM=&QUJPLC=*QRIJKL=-=+KLRWQIQC=*NYUQRIJKL=-:

,MHJL= HLO= #QJL]KWRQO= +KLRWQIQh= K]= ITQ= +KOQ^= %TQL

SJLQWHM= HOSJiINWQU= HWQ= NUQOC= WHIQ= K]= UMK_= PHJL= JL

UIWQLPIT=UTKNMO=YQ=IHaQL=JLIK=HRRKNLI=_TJMQ=OQRJOJLP

ITQ=OQGUTNIIQWJLP=IJSQC=RNWJLP=\QWJKO=HLO=ITQ=IJSQ=K]

\WQUIWQUUJLP=V*'' 12*"=10(HLO(19Z^

:<9( #JJA@JBG@I

:MM=HPPWQPHIQ=UTHMM=RKS\Mc=_JIT=ITQ=WQbNJWQSQLIU=K]

HRRQ\IQO=UIHLOHWO=k7G-6V7Zl^

:<9<1= DQH[c= _QJPTI= HPPWQPHIQU= SHc= HMUK= YQ= NUQO

\WK[JOQO= ITQ=QLPJLQQWGJLGRTHWPQ= JU= UHIJU]JQO=_JIT= ITQ

OHIH=KL=ITQ=\WK\QWIJQU=K]=RKLRWQIQ=SHOQ=_JIT=ITQS^

2"/$=g=*KSQ=K]=ITQ=\WK[JUJKLU=K]=ITQ=UIHLOHWO=_KNMO=WQbNJWQ

SKOJ]JRHIJKL= _TQL= ITQUQ= HPPWQPHIQU= HWQ= NUQO^= *\QRJHMJUI

MJIQWHINWQ=SHc=YQ=RKLUNMIQO=]KW=PNJOHLRQ^
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LK= RHUQ= PWQHIQW= ITHL= KLQG]KNWIT= K]= ITQ= SJLJSNS

ITJRaLQUU=K]= ITQ=SQSYQWC=\WK[JOQO= ITHI= ITQ=RKLRWQIQ

RHL=YQ=\MHRQO=_JITKNI=OJ]]JRNMIc=UK=HU=IK=UNWWKNLO=HMM

\WQUIWQUUJLP=IQLOKLU=HLO=WQJL]KWRQSQLIU=ITKWKNPTMc=HLO

]JMM= ITQ= RKWLQWU=K]= ITQ= ]KWS^=!KW=SKUI=_KWaC=.B=SS

HPPWQPHIQ=JU=UNJIHYMQ^

/TQ= LKSJLHM= SHiJSNS= UJdQ= K]= ITQ= HPPWQPHIQ= UTHMM

YQ=-=SS=MQUU= ITHL=ITQ=U\HRJLP=YQI_QQL=ITQ=IQLOKLUC

UTQHITJLPUC=ONRIU=KW=NLIQLUJKLQO=UIQQMC=_TQWQ=\WK[JOQO^
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,HWI 7 f*IWNRINWHM= &QUJPLC= *QRIJKL= -= +KLRWQIQC

*NYUQRIJKL=-:=,MHJL=HLO=#QJL]KWRQO=+KLRWQIQh=K]=ITQ

+KOQ^=DK_Q[QWC=NUQ=K]=UQH=_HIQW=JU=\WKTJYJIQO^

:<7( -L@E>MBC(#DE>FGHA@I
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2GHIJKGL;7MILNIKO;+JNP;*PQHIJKGL;+JRRIHHPP<;+$&;8>
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/SIT;+JNP;U,GVH;>W*PQHIJK;>X;QJYPVT;HSP;THVMQHMVGL;NPTIOK;GTZPQHT;J[;THPPL;THVMQHMVPT;IK;\MILNIKOT]

/SIT;*PQHIJK;QJYPVT;HSP;MTP;J[;SJH^VJLLPN;THVMQHMVGL;THPPL;TPQHIJKT;GKN;THPPL;HM\PT;IK;\MILNIKOT];1H;QJYPVT;HSP;NPTIOK

\_;LIRIH;THGHP;RPHSJN;GKN;ZLGTHIQ;HSPJV_<;GKN;GLTJ;PKG\LPT;NPTIOK;\_;`JVaIKO;THVPTT;RPHSJN]

/SIT;*PQHIJK;IT;\GTPN;JK;1*;ADD;b;.DD-;c+JNP;J[;ZVGQHIQP;[JV;OPKPVGL;QJKTHVMQHIJK;IK;THPPL;U!"#$%&$'(#)#*+Xd;GKN

1* AD> b )B>A;c+JNP;J[;ZVGQHIQP;[JV;MTP;J[;THPPL;HM\PT;IK;OPKPVGL;\MILNIKO;QJKTHVMQHIJK;U,#$)!&$'(#)#*+Xd]

/SIT;*PQHIJK;̀ GT;[IVTH;ZM\LITSPN;IK;)B-D;GKN;̀ GT;TM\TPeMPKHL_;VPYITPN;IK;)BA6;GKN;.DD(];1K;HSP;.DD(;YPVTIJK<;HSP

NPHGILPN;NPTIOK;ZVJYITIJKT;`PVP;KJH;IKQLMNPN;GT;1*;ADD;b;)BA8;c+JNP;J[;ZVGQHIQP;[JV;OPKPVGL;QJKTHVMQHIJK;IK;THPPL

U)'-*+%&$'(#)#*+Xd;`GT;MKNPV;VPYITIJK;GH;HSGH;HIRP];/SIT;*PQHIJK<;HSPVP[JVP<;HSPK;VP[PVVPN;HJ;HSP;)BA8;YPVTIJK;J[

1* ADD;`IHS;HSP;VPRGVaT;HSGH;HSP;LGHPTH;YPVTIJK;`JMLN;ZVPYGIL<;GT;GKN;`SPK;ZM\LITSPN];1H<;SJ`PYPV<;QJYPVPN;HSP

ZSILJTJZSIQGL;GTZPQHT;J[; LIRIH;THGHP;NPTIOK;`SIQS;`GT;\PIKO;IKHVJNMQPN;IK;HSP;VPYITIJK;J[;1*;ADD];1*;ADD;`GT

TM\TPeMPKHL_;VPYITPN;GKN;ZM\LITSPN;GT;1*;ADD;b;.DD-;GKN;SPKQP<;\PQGRP;HSP;ZVPYGILIKO;YPVTIJK;[JV;MTP;MKNPV;HSIT

*PQHIJK]

1K;HSP;VPYITIJK;J[;1*;ADD;IK;.DD-<;IK;YIP`;J[;HSP;NPYPLJZRPKH;GKN;ZVJNMQHIJK;J[;KP`;YGVIPHIPT;J[;RPNIMR;GKN;SIOS

HPKTILP;THVMQHMVGL;THPPLT;IK;HSP;QJMKHV_<;HSP;TQJZP;J[;HSP;THGKNGVN;`GT;RJNI[IPN;ZPVRIHHIKO;HSP;MTP;J[;GK_;YGVIPH_;J[

THVMQHMVGL;THPPL;ZVJYINPN;HSP;VPLPYGKH;ZVJYITIJKT;J[;HSP;THGKNGVN;`PVP;TGHIT[IPN];1*;ADD;b;.DD-;RGaPT;VP[PVPKQP;HJ

HSP;LGHPTH;1KNIGK;*HGKNGVNT;GYGILG\LP;[JV;VIYPHT<;\JLHT;GKN;JHSPV;[GTHPKPVT];/SP;THGKNGVN;IT;\GTPN;JK;LIRIH;THGHP

RPHSJN<;VP[LPQHIKO;HSP;LGHPTH;NPYPLJZRPKHT]

/SIT;VPYITIJK;J[;HSP;*PQHIJK;IT;IKHPKNPN;HJ;\VIKO;IH;IK;LIKP;`IHS;HSP;VPYITPN;YPVTIJK;J[;1*;ADD;b;.DD-;VPGN;`IHS;IHT

:RPKNRPKH;2J];);GKN;HJ;HGaP;QGVP;J[;[MVHSPV;IRZVJYPRPKHT;GKN;IKQJVZJVGHIJKT;VPeMIVPN];1K;HSIT;VPYITIJK<;HSPVP[JVP<

HSP;[JLLJ`IKO;RGfJV;RJNI[IQGHIJKT;SGYP;\PPK;RGNPb

GX /SP;HG\LP;JK;HPKTILP;ZVJZPVHIPT;J[;THVMQHMVGL;THPPL;ZVJNMQHT;SGT;\PPK;MZNGHPN;\_;IKQLMNIKO;_IPLN;THVPTT

YGLMPT;J[;\JLHT;J[;TIgPT;6]>;HJ;>]A;RR;GT;ZPV;1*;)6>-;U,GVH;6X;c0PQSGKIQGL;ZVJZPVHIPT;J[;[GTHPKPVT;RGNP

J[;QGV\JK;THPPL;GKN;GLLJ_;THPPL;h;\JLHT<;TQVP`T;GKN;THMNT;U,*.$!"&$'(#)#*+Xd;GKN;GLIOKIKO;HSP;QJVVPTZJKNIKO

ZVJYITIJKT;J[;HSP;HG\LP;`IHS;HSJTP;OIYPK;IK;1*;.D>.;b;.D));c=JH;VJLLPN;LJ <̀;RPNIMR;GKN;SIOS;HPKTILP

THVMQHMVGL;THPPL;U)'('+!"&$'(#)#*+Xd]

\X ,VJYITIJKT;VPLGHIKO;HJ;RPQSGKIQGL;ZVJZPVHIPT;J[;THVMQHMVGL;THPPL;SGYP;\PPK;PLG\JVGHPN]

QX ,VJYITIJKT;VPLGHPN;HJ;P[[PQHIYP;`IKN;ZVPTTMVP;JK;PiZJTPN;QIVQMLGV;HM\P;RPR\PVT;SGYP;\PPK;IKQLMNPN]

NX ,VJYITIJKT;VPLGHPN;HJ;VPeMIVPRPKH;J[;HPRZPVGHMVP;THVPTT;GKGL_TIT;SGYP;\PPK;MZNGHPN]

PX ,VJYITIJKT;VPLGHPN;HJ;TLPKNPV;QVJTT^TPQHIJKT;SGYP;\PPK;MZNGHPN<;`IHS;HSP;IKQLMTIJK;J[;H`J;KP`;[IOMVPT;JK

P[[PQHIYP;TPQHIJKT;J[;TLPKNPV;RPR\PVT;MKNPV;ZMVP;GKN;[LPiMVGL;QJRZVPTTIJK]

[X /SP;HG\LP;JK;NP[LPQHIJK;LIRIHT;SGT;\PPK;TMIHG\L_;MZNGHPN;̀ IHS;VPTZPQH;HJ;HSP;LJGN;KJRPKQLGHMVP;J[;HSP;LJGN

GKN;HSPIV;QJR\IKGHIJKT]

OX /SP;HPVR;cIRZJTPN;LJGNd;SGT;\PPK;TM\THIHMHPN;[JV;cLIYP;LJGNd;IK;QJSPVPKQP;`IHS;HSP;MTP;J[;HPVRIKJLJO_;IK

JHSPV;ZM\LITSPN;THGKNGVNT]

SX %GVZIKO;VPTHVGIKH;QJKNIHIJKT; IK; HSP; HG\LP;JK;P[[PQHIYP;LPKOHST;[JV;TIRZL_;TMZZJVHPN;\PGRT;SGYP;\PPK

QLGVI[IPN]

fX /SP;ZVJYITIJK;JK;GTTPTTRPKH;J[;QJKNIHIJKT;MKNPV;`SIQS;[GHIOMP;GTTPTTRPKH;IT;HJ;\P;NJKP<;IT;QJYPVPN

QJRZVPSPKTIYPL_; IK; 19:!:1:!( c2PQPTTIH_; [JV; !GHIOMP; :TTPTTRPKHd<; `SIQS; HGaPT; QGVP; J[; 17:8:1; J[

1*;ADD;b;.DD-;GT;`PLL]

aX ,VJYITIJKT;VPLGHPN;HJ;NPTIOK;J[;PKN;ZGKPLT;IK;THI[[PKPN;`P\;ZGKPLT;SGYP;\PPK;MZNGHPN]

RX ,VJYITIJKT;VPLGHPN;HJ;NPTIOK;[JV;PGVHSeMGaP;LJGNT;VPLGHIKO;HJ;LJGN;GKN;LJGN;QJR\IKGHIJKT<;VPTZJKTP;VPNMQHIJK

[GQHJV;[JV;YGVIJMT;H_ZPT;J[;[VGRPT<;QJKKPQHIJKT;IK;HSP;QVIHIQGL;gJKPT;J[;[VGRPT<;GKN;\VGQIKO;RPR\PVT;SGYP

\PPK;MZNGHPN]

KX /SP;KJRIKGL;\PGVIKO;ZVPTTMVP;\PH`PPK;HSP;QJLMRK;\GTP;ZLGHP;GKN;HSP;TMZZJVH;SGT;\PPK;MZNGHPN;HJ;\VIKO
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IH;LIKP;`IHS;HSP;QJVVPTZJKNIKO;ZVJYITIJKT;J[;1*;8(>;b;.DDD;c+JNP;J[;ZVGQHIQP;[JV;ZLGIK;GKN;VPIK[JVQPN

QJKQVPHP;U,*.$!"&$'(#)#*+Xd]

ZX ,VJYITIJKT;VPLGHPN;HJ;NPTIOK;J[;TIKOLP;GKOLP;THVMHT;LJGNPN;HSVJMOS;JKP;LPO;SGYP;\PPK;VPYITPN]

eX ,VJYITIJKT;VPLGHPN;HJ;KJK^NMQHILP;\VGQPN;GKN;RJRPKH;VPTITHIKO;[VGRPT;SGYP;\PPK;IKQLMNPN]

VX ,VJYITIJKT;JK;NMQHILP;NPTIOKIKO;`IHS;VPTZPQH;HJ;QJLMRK;\GTP;QJKKPQHIJKT;SGYP;\PPK;MZNGHPN]

TX #P[PVPKQP;NPTIOK;QJKNIHIJKT;MKNPV;[GHIOMP;[JV;*^2;QMVYP;SGYP;\PPK;RJNI[IPN]

HX ,VJYITIJKT;JK;QLPGVGKQPT;VPLGHPN;HJ;[G\VIQGHIJK;ZVJQPNMVPT;SGYP;\PPK;MZNGHPN]

MX *aPHQSPT;J[;HSP;VPTHVGIKH;QJKNIHIJKT;MKNPV;HG\LP;JK;P[[PQHIYP;LPKOHST;J[;TIKOLP;THPZZPN;QJLMRKT;SGYP;\PPK

MZNGHPN]

`X +PVHGIK;HPVRIKJLJOIPT<;T_R\JLT;GKN;[IOMVPT;SGYP;\PPK;MZNGHPN;\GTPN;JK;HSP;QSGKOPT;IKQJVZJVGHPN]

_X 3ITH;J[;1KNIGK;*HGKNGVNT;QVJTT^VP[PVVPN;IK;HSIT;*PQHIJK;SGT;\PPK;MZNGHPN]

/SP; VPYITPN; *PQHIJK; `ILL; PKSGKQP; HSP; QJK[INPKQP; J[; NPTIOKPVT<; PKOIKPPVT<; QJKHVGQHJVT<; HPQSKIQGL; IKTHIHMHIJKT<

ZVJ[PTTIJKGL;\JNIPT;GKN;HSP;IKNMTHV_;GKN;`ILL;JZPK;G;KP`;PVG;IK;TG[P;GKN;PQJKJRIQ;QJKTHVMQHIJK;IK;THPPL]

1K;HSP;PGVLIPV;YPVTIJKT;J[;HSIT;+JNP<;HSP;ZVJYITIJKT;VPLGHIKO;HJ;HSP;MTP;J[;THPPL;HM\PT;IK;OPKPVGL;\MILNIKO;QJKTHVMQHIJK

`GT;\GTPN;JK;1*;AD>;b;)B>A;c+JNP;J[;ZVGQHIQP;[JV;MTP;J[;THPPL;HM\PT;IK;OPKPVGL;\MILNIKO;QJKTHVMQHIJKd<;`SIQS;`GT

QJRZLPRPKHGV_;HJ;1*;ADD];/SP;NPTIOK;MTIKO;HM\MLGV;THPPL;IK;THVMQHMVGL;GZZLIQGHIJKT;RG_;\P;QGVVIPN;MTIKO;HSP;LIRIH

THGHP;NPTIOK;ZVJYITIJKT;IK;HSIT;*PQHIJK;MKHIL;1*;AD>;IT;VPYITPN;GT;ZPV;LIRIH;THGHP;NPTIOK;RPHSJN]

/SP;NPTIOK;J[;QJLN^[JVRPN;THPPL;RPR\PVT;IT;\GTPN;JK;HSP;ZVJYITIJKT;J[;1*;AD);b;)B-(;c+JNP;J[;ZVGQHIQP;[JV;MTP;J[

QJLN;[JVRPN;LIOSH;OGMOP;THPPL;THVMQHMVGL;RPR\PVT; IK;OPKPVGL;\MILNIKO;QJKTHVMQHIJKd];/SP;THGKNGVN;IT;QMVVPKHL_

MKNPV;VPYITIJK;HJ;\P;\GTPN;JK;HSP;LIRIH;THGHP;NPTIOK;ZVGQHIQP];9KHIL;HSP;VPYITPN;1*;AD);IT;ZM\LITSPN<;HSP;QJLN;[JVRPN

THPPL;RPR\PVT;RG_;\P;NPTIOKPN;MTIKO;HSP;QMVVPKH;1*;AD)<;\GTPN;JK;HSP;`JVaIKO;THVPTT;RPHSJN]

:LL;THGKNGVNT<;`SPHSPV;OIYPK;SPVPIK;G\JYP;JV;QVJTT^VP[PVVPN;HJ;IK;HSP;RGIK;HPiH;J[;HSIT;*PQHIJK<;GVP;TM\fPQH; HJ

VPYITIJK];/SP;ZGVHIPT;HJ;GOVPPRPKH;\GTPN;JK;HSIT;*PQHIJK;GVP;PKQJMVGOPN;HJ;IKYPTHIOGHP;HSP;ZJTTI\ILIH_;J[;GZZL_IKO

HSP;RJTH;VPQPKH;PNIHIJKT;J[;HSP;THGKNGVNT]

!JV;HSP;ZMVZJTP;J[;NPQINIKO;`SPHSPV;G;ZGVHIQMLGV;VPeMIVPRPKH;J[;HSIT;*PQHIJK;IT;QJRZLIPN;`IHS<;HSP;[IKGL;YGLMP<

J\TPVYPN;JV;QGLQMLGHPN<;PiZVPTTIKO;HSP;VPTMLH;J[;G;HPTH;JV;GKGL_TIT<;TSGLL;\P;VJMKNPN;J[[;IK;GQQJVNGKQP;̀ IHS;1* . b )B>D

c#MLPT;[JV;VJMKNIKO;J[[;KMRPVIQGL;YGLMPT;U$'(#)'%Xd];/SP;KMR\PV;J[;TIOKI[IQGKH;ZLGQPT;VPHGIKPN;IK;HSP;VJMKNPN;J[[

YGLMP;TSJMLN;\P;HSP;TGRP;GT;HSGH;J[;HSP;TZPQI[IPN;YGLMP;IK;HSIT;*PQHIJK]
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1( 5-&3.

1:1 ;/SIT;+JNP;U,GVH;>W*PQHIJK;>X;QJYPVT;HSP;THVMQHMVGL

NPTIOK; GTZPQHT; J[; THPPL; THVMQHMVPT; IK; \MILNIKOT]; /SIT

*PQHIJK;GZZLIPT;HJ;OPKPVGL;QJKTHVMQHIJK;MTIKO;SJH;VJLLPN

THPPL;TPQHIJKT;GKN;THPPL;HM\PT;fJIKPN;MTIKO;VIYPHIKO<;\JLHIKO

GKN;̀ PLNIKO];+JLN;[JVRPN;LIOSH;OGMOP;THPPL;TPQHIJKT<;PHQ<

GVP;QJYPVPN;IK;TPZGVGHP;THGKNGVNT];/SIT;*PQHIJK;QJYPVT

HSP;NPTIOK;\_;LIRIH;THGHP;RPHSJN;GKN;ZLGTHIQ;HSPJV_<;GKN

GLTJ;PKG\LPT;NPTIOK;\_;`JVaIKO;THVPTT;RPHSJN]

1:!( /SIT;*PQHIJK;OIYPT;JKL_;OPKPVGL;OMINGKQP;GT;VPOGVNT

HJ;HSP;YGVIJMT;LJGNT;HJ;\P;QJKTINPVPN;IK;NPTIOK];!JV;HSP

GQHMGL; LJGNT<; TMQS; GT; NPGN<; LIYP<; TKJ`<; `IKN; GKN

PGVHSeMGaP; LJGNT; GKN; LJGN; QJR\IKGHIJKT; HJ;\P;MTPN<

VP[PVPKQP;RG_;\P;RGNP;HJ;,GVH;>;c*HVMQHMVGL;&PTIOK<

*PQHIJK;);3JGNT<;!JVQPT;GKN;$[[PQHTd;J[;HSP;+JNP]

1:7( !G\VIQGHIJK;GKN;PVPQHIJK;VPeMIVPRPKHT;QJYPVPN;IK

HSIT;*PQHIJK;GVP;OPKPVGL;GKN; HSP;RIKIRMR;KPQPTTGV_

eMGLIH_;J[;RGHPVIGL;GKN;`JVaRGKTSIZ;QJKTITHPKH;`IHS

GTTMRZHIJKT; IK; HSP; NPTIOK; VMLPT]; /SP; GQHMGL

VPeMIVPRPKHT;RG_;\P; [MVHSPV;NPYPLJZPN;GT;ZPV;JHSPV

THGKNGVNT; JV; HSP; ZVJfPQH; TZPQI[IQGHIJK<; HSP; H_ZP; J[

THVMQHMVP;GKN;HSP;RPHSJN;J[;QJKTHVMQHIJK]

1:<( !JV;TPITRIQ;NPTIOK<;VPQJRRPKNGHIJKT;ZPVHGIKIKO

HJ; THPPL; [VGRPT;JKL_;GVP;QJYPVPN; IK; HSIT; TPQHIJK];!JV

RJVP;NPHGILPN;IK[JVRGHIJK;JK;TPITRIQ;NPTIOK;J[;JHSPV

THVMQHMVGL; GKN; KJK^THVMQHMVGL; QJRZJKPKHT<; VP[PVPKQP

RG_;\P;RGNP;HJ;8;J[;,GVH;>;c*HVMQHMVGL;&PTIOK<;*PQHIJK;)

3JGNT<;!JVQPT;GKN;$[[PQHTd;J[;HSP;+JNP;GKN;JHSPV;TZPQIGL

ZM\LIQGHIJKT;JK;HSP;TM\fPQH]

!($.4=%"&'&,>

!JV;HSP;ZMVZJTP;J[;HSIT;*PQHIJK<;HSP;NP[IKIHIJKT;OIYPK

\PLJ`;TSGLL;GZZL_]

!:1& #??@ABCDEF( 'GEAH; j; 3JGNT; NMP; HJ; PiZLJTIJK<

IRZGQH;J[;YPSIQLPT<;JV;JHSPV;VGVP;LJGNT;[JV;`SIQS;HSP

THVMQHMVP;IT;QJKTINPVPN;HJ;\P;YMLKPVG\LP;GT;ZPV;HSP;MTPV]

!:!; #??GIJECK@CL( 'GEA& j; 3IYP; UIRZJTPNX; LJGN

GQHIKO; GLJKO;`IHS; LPGNIKO; IRZJTPN; LJGN;\MH; QGMTIKO

LJ`PV;GQHIJKT;GKNWJV;NP[LPQHIJKT]

!:7; #?D@GC( .MMB?D( GN( 'GEA( .MMB?D& j; /SP; IKHPVKGL

[JVQP<;GiIGL<;TSPGV<;\PKNIKO;JV;H`ITHIKO;RJRPKH<;NMP;HJ

PiHPVKGL;GQHIJKT;GKN;HPRZPVGHMVP;LJGNT]

!:<( #?D@GC& j; /SP; ZVIRGV_; QGMTP; [JV; THVPTT; JV

NP[JVRGHIJKT;IK;G;THVMQHMVP;TMQS;GT;NPGN<;LIYP<;`IKN<

TPITRIQ;JV;HPRZPVGHMVP;LJGNT]

!:8( #?DOEF('BCLDP&j;/SP;LPKOHS;\PH`PPK;QPKHVP^HJ^

QPKHVP;J[;IKHPVTPQHIJK;ZJIKHT<;̀ IHS;TMZZJVHIKO;RPR\PVT

JV;HSP;QGKHILPYPV;LPKOHS;IK;HSP;QGTP;J[;G;[VPP;THGKNIKO

RPR\PV]

!:2( )BEI&j;:;RPR\PV;TM\fPQHPN;ZVPNJRIKGKHL_;HJ

\PKNIKO]

!:;( )BEN@CL($KJB(-GCCB?D@GC&j;:;QJKKPQHIJK;RGNP

MTIKO;\JLHT;IK;cTKMO^HIOSHd;QJKNIHIJK<;JV;VIYPHT;`SPVP

HSP; LJGN; IT; HVGKT[PVVPN; \_; \PGVIKO; J[; \JLHT; JV; VIYPHT

GOGIKTH;ZLGHP;IKTINP;HSP;\JLH;SJLP]

!:Q( )NE?BA( =BIRBN& j; :; RPR\PV; IK; `SIQS; HSP

VPLGHIYP;HVGKTYPVTP;NITZLGQPRPKH;IT;P[[PQHIYPL_;ZVPYPKHPN

\_;\VGQIKO]

!:9( )N@DDFB(-FEAA@CL&j;+LGNNIKOT<;TMQS;GT;GT\PTHJT

QPRPKH;TSPPHT;`SIQS;OPH;NGRGOPN;\P[JVP;MKNPVOJIKO

QJKTINPVG\LP;NP[JVRGHIJK]

!:10( )O?SF@CL('GEA&j;/SP;LJGN;GH;̀ SIQS;GK;PLPRPKH<

G;RPR\PV;JV;G;THVMQHMVP;GT;G;`SJLP<;PIHSPV;QJLLGZTPT

IK; TPVYIQP; JV; \MQaLPT; IK; G; LJGN; HPTH; GKN; NPYPLJZT

PiQPTTIYP; LGHPVGL; UJMH; J[; ZLGKPX; NP[JVRGHIJK; JV

IKTHG\ILIH_]

!:11( )O?SF@CL(5DNBCLDP(GN(4BH@HDEC?B&j;!JVQP;JV

RJRPKH<; `SIQS; G; RPR\PV; QGK; `IHSTHGKN; `IHSJMH

\MQaLIKO]

!:1!( )O@FDT*J(5B?D@GC&j; :; RPR\PV; [G\VIQGHPN; \_

IKHPVQJKKPQHIKO; RJVP; HSGK; JKP; PLPRPKH; HJ; [JVR; G

QJRZJMKN;TPQHIJK;GQHIKO;GT;G;TIKOLP;RPR\PV]

!:17( -EIRBN&j;1KHPKHIJKGLL_;IKHVJNMQPN;ZVP^QMVYIKO

UMTMGLL_;MZ`GVNTX;IK;G;T_THPR<;RPR\PV;JV;GK_;ZJVHIJK

J[; G; RPR\PV; `IHS; VPTZPQH; HJ; IHT; QSJVN]; !VPeMPKHL_<

QGR\PV;IT;IKHVJNMQPN;HJ;QJRZPKTGHP;[JV;NP[LPQHIJKT;GH

G;TZPQI[IQ;LPYPL;J[;LJGNT]

!:1<( -PENE?DBN@HD@?('GEA(U#?D@GCV& j;/SP;YGLMP

J[;TZPQI[IPN;LJGN;UGQHIJKX<;G\JYP;̀ SIQS;KJH;RJVP;HSGK

G;TZPQI[IPN;ZPVQPKHGOP;UMTMGLL_;(;ZPVQPKHX;J[;TGRZLPT

J[; QJVVPTZJKNIKO; LJGN; GVP; PiZPQHPN; HJ; \P

PKQJMKHPVPN]

!:18( -PENE?DBN@HD@?( >@BFAW*FD@IEDB( 5DNBHH& j; /SP

RIKIRMR;YGLMP;J[;THVPTT<;\PLJ`;̀ SIQS;KJH;RJVP;HSGK;G

TZPQI[IPN; ZPVQPKHGOP; UMTMGLL_; (; ZPVQPKHX; J[

QJVVPTZJKNIKO;THVPTTPT;J[;TGRZLPT;HPTHPN;GVP;PiZPQHPN

HJ;JQQMV]

!:12( -GFOIC& j; :; RPR\PV; IK; MZVIOSH; UYPVHIQGLX

ZJTIHIJK; `SIQS; TMZZJVHT; G; VJJ[; JV; [LJJV; T_THPR; GKN

ZVPNJRIKGKHL_;TM\fPQHPN;HJ;QJRZVPTTIJK]
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!:1;( -GIJE?D(5B?D@GC;j;:;QVJTT^TPQHIJK<;̀ SIQS;QGK

NPYPLJZ; ZLGTHIQ; RJRPKH<; \MH; SGT; IKGNPeMGHP; ZLGTHIQ

VJHGHIJK; QGZGQIH_; KPPNPN; [JV; [JVRGHIJK; J[; G; ZLGTHIQ

QJLLGZTP;RPQSGKITR;J[;HSP;RPR\PV;JV;THVMQHMVP]

!:1Q( -GCHDECD(5DNBHH(4ECLB&j;/SP;GRZLIHMNP;\PH`PPK

`SIQS;HSP;THVPTT;VGKOPT;MKNPV;Q_QLIQ;LJGNIKO;IT;QJKTHGKH

NMVIKO;HSP;LI[P;J[;HSP;THVMQHMVP;JV;G;THVMQHMVGL;PLPRPKH]

!:19( -GNNGH@GC(/;:K;PLPQHVJQSPRIQGL;ZVJQPTT;JYPV

HSP;TMV[GQP;J[;THPPL<;LPGNIKO;HJ;JiINGHIJK;J[;HSP;RPHGL]

!:!0( -NECB( 'GEA& /; =JVIgJKHGL; GKN; YPVHIQGL; LJGNT

[VJR;QVGKPT]

!:!1( -OIOFED@XB( /ED@LOB; j; /JHGL; NGRGOP; NMP; HJ

[GHIOMP;LJGNIKO;J[;YGV_IKO;THVPTT;VGKOPT]

!:!!( -ODT&MM('@I@D&j;/SP;THVPTT;VGKOP<;QJVVPTZJKNIKO

HJ;HSP;ZGVHIQMLGV;NPHGIL<;\PLJ`;̀ SIQS;Q_QLIQ;LJGNIKO;KPPN

KJH; \P; QJKTINPVPN; IK; QMRMLGHIYP; [GHIOMP; NGRGOP

PYGLMGHIJK;UQJVVPTZJKNT;HJ;)DA;KMR\PV;J[;Q_QLPT;IK;RJTH

QGTPTX]

!:!7( +BEA('GEAH&j;/SP;TPL[^`PIOSHT;J[;GLL;ZPVRGKPKH

QJKTHVMQHIJKT;GKN;IKTHGLLGHIJKT;IKQLMNIKO;HSP;TPL[^`PIOSH

J[; GLL; `GLLT<; ZGVHIHIJKT<; [LJJVT<; VJJ[T<; GKN; JHSPV

ZPVRGKPKH;[IiHMVPT;GQHIKO;JK;G;RPR\PV]

!:!<( +BMFB?D@GC&j;1H;IT;HSP;NPYIGHIJK;[VJR;HSP;THGKNGVN

ZJTIHIJK;J[;G;RPR\PV;JV;THVMQHMVP]

!:!8( +BH@LC('@MB&j;/IRP;ZPVIJN;[JV;̀ SIQS;G;THVMQHMVP

JV; G; THVMQHMVGL; PLPRPKH; IT; VPeMIVPN; HJ; ZPV[JVR; IHT

[MKQHIJK;`IHSJMH;NGRGOP]

!:!2( +BH@LC('GEAW/E?DGNBA('GEA&j;:;LJGN;YGLMP

J\HGIKPN;\_;RMLHIZL_IKO;HSP;QSGVGQHPVITHIQ;LJGN;̀ IHS;HSP

ZGVHIGL;TG[PH_;[GQHJV;[JV;LJGNT]

!:!;( +BH@LC(5JB?DNOI;j;!VPeMPKQ_;NITHVI\MHIJK;J[

HSP;THVPTT;VGKOPT;[VJR;GLL;HSP;KJRIKGL;LJGNIKO;PYPKHT

NMVIKO;HSP;NPTIOK;LI[P;UTHVPTT;TZPQHVMRX]

!:!Q( +BDE@F( -EDBLGNK; j; &PTIOKGHIJK; OIYPK; HJ; G

ZGVHIQMLGV;NPHGIL;HJ;IKNIQGHP;HSP;*^2;QMVYP;HJ;\P;MTPN;IK

[GHIOMP;GTTPTTRPKH]

!:!9( +@H?GCD@CO@DK& j; :; TMNNPK; QSGKOP; IK; QVJTT^

TPQHIJK; J[; G; LJGNPN; RPR\PV<; QGMTIKO; G; THVPTT

QJKQPKHVGHIJK;GH;HSP;LJQGHIJK]

!:70 (+O?D@F@DK(j;1H;IT;HSP;ZVJZPVH_;J[;HSP;RGHPVIGL;JV;G

THVMQHMVP;IKNIQGHIKO;HSP;PiHPKH;HJ;`SIQS;IH;QGK;NP[JVR

\P_JKN;HSP;LIRIH;J[;_IPLN;NP[JVRGHIJK;\P[JVP;[GILMVP;JV

[VGQHMVP];/SP;VGHIJ;J[;MLHIRGHP;HJ;_IPLN;NP[JVRGHIJK;IT

MTMGLL_;HPVRPN;GT;NMQHILIH_]

!:71( +ONER@F@DK&j;1H; IT; HSP;G\ILIH_;J[;G;RGHPVIGL; HJ

VPTITH;NPHPVIJVGHIJK;JYPV;LJKO;ZPVIJNT;J[;HIRP]

!:7!( .ENDPYOESB( 'GEAH& j; /SP; IKPVHIG; [JVQPT

ZVJNMQPN;IK;G;THVMQHMVP;NMP;HJ;HSP;OVJMKN;RJYPRPKH

NMVIKO;GK;PGVHSeMGaP]

!:77( .ALB(+@HDEC?B&j;&ITHGKQP;[VJR;HSP;QPKHVP;J[;G

[GTHPKPV;SJLP;HJ;HSP;KPGVPTH;PNOP;J[;GK;PLPRPKH;RPGTMVPN

ZPVZPKNIQMLGV;HJ;HSP;NIVPQHIJK;J[;LJGN;HVGKT[PV]

!:7<( .MMB?D@XB( 'EDBNEF( 4BHDNE@CD& j; #PTHVGIKH; HSGH

ZVJNMQPT;TM[[IQIPKH;VPTITHGKQP;HJ;ZVPYPKH;NP[JVRGHIJK

IK;HSP;LGHPVGL;NIVPQHIJK]

!:78( .MMB?D@XB('BCLDP&j;:QHMGL;LPKOHS;J[;G;RPR\PV

\PH`PPK; ZJIKHT; J[; P[[PQHIYP; VPTHVGIKHT; JV; P[[PQHIYP

VPTHVGIKH;GKN;[VPP;PKN<;RMLHIZLIPN;\_;G; [GQHJV; HJ; HGaP

GQQJMKH; J[; HSP; PKN; QJKNIHIJKT; IK; \MQaLIKO; THVPKOHS

QGLQMLGHIJKT]

!:72( .FEHD@?(-FEAA@CL&j;+LGNNIKOT<;TMQS;GT;RPHGL

TSPPHT; HSGH; QGK; MKNPVOJ; QJKTINPVG\LP; NP[JVRGHIJK

`IHSJMH;NGRGOP]

!:7;& .FEHD@?(-N@D@?EF(=GIBCD&j;/SP;PLGTHIQ;RJRPKH<

`SIQS;IKIHIGHPT;LGHPVGL^HJVTIJKGL;\MQaLIKO;J[;G;LGHPVGLL_

MKTMZZJVHPN;\PGR]

!:7Q( .FEHD@?(+BH@LC&j;&PTIOK<;̀ SIQS;GTTMRPT;PLGTHIQ

\PSGYIJMV; J[; RGHPVIGLT; HSVJMOSJMH; HSP; TPVYIQP; LJGN

VGKOP]

!:79( .FEHD@?('@I@D&j;1H;IT;HSP;THVPTT;\PLJ`;`SIQS;HSP

RGHPVIGL;VPOGIKT;IHT;JVIOIKGL;TIgP;GKN;TSGZP;̀ SPK;HSP;LJGN

IT;VPRJYPN];1K;THPPL;NPTIOK<;IH;IT;HGaPK;GT;HSP;_IPLN;THVPTT]

!:<0& .CA(+@HDEC?B&/;&ITHGKQP;[VJR;HSP;QPKHVP;J[;G

[GTHPKPV; SJLP; HJ; HSP; PNOP; J[; GK; PLPRPKH; RPGTMVPN

ZGVGLLPL;HJ;HSP;NIVPQHIJK;J[;LJGN;HVGKT[PV]

!:<1( .NB?D@GC( 'GEAH& /; /SP; GQHIJKT; ULJGNT; GKN

NP[JVRGHIJKTX;PiZPVIPKQPN;\_;HSP;THVMQHMVP;PiQLMTIYPL_

NMVIKO;PVPQHIJK]

!:<!( .NB?D@GC( $GFBNEC?B& j; :RJMKH; J[; NPYIGHIJK

VPLGHPN;HJ;HSP;ZLMR\KPTT<;GLIOKRPKH<;GKN;LPYPL;J[;HSP

PLPRPKH; GT; G; `SJLP; IK; HSP; PVPQHPN; ZJTIHIJK]; /SP

NPYIGHIJKT;GVP;NPHPVRIKPN;\_;QJKTINPVIKO;HSP;LJQGHIJKT

J[;HSP;PKNT;J[;HSP;PLPRPKH]

!:<7( .ZJGHBA(5ONME?B(#NBE(DG(=EHH(4ED@G&j;/SP

VGHIJ;J[;HSP;TMV[GQP;GVPG;PiZJTPN;HJ;HSP;[IVP;UIK;RR.X;HJ

HSP;RGTT;J[;THPPL;UIK;aOX]

2"/$;j;1K;HSP;QGTP;J[;RPR\PVT;`IHS;[IVP;ZVJHPQHIJK;RGHPVIGL

GZZLIPN<;HSP;PiZJTPN;TMV[GQP;GVPG;IT;HJ;\P;HGaPK;GT;HSP;IKHPVKGL

TMV[GQP;GVPG;J[;HSP;[IVP;ZVJHPQHIJK;RGHPVIGL]

!:<<( /ERN@?ED@GC($GFBNEC?B&j;:RJMKH;J[;NPYIGHIJK

GLLJ`PN; IK; HSP;KJRIKGL;NIRPKTIJKT;GKN;OPJRPHV_; IK

[G\VIQGHIJK;GQHIYIHIPT<;TMQS;GT;QMHHIKO;HJ;LPKOHS<;[IKITSIKO

J[;PKNT<;QMHHIKO;J[;\PYPL;GKOLPT<;PHQ]

!:<8( /E?DGN(GM(5EMBDK&j;/SP;[GQHJV;\_;̀ SIQS;HSP;_IPLN

THVPTT;J[;HSP;RGHPVIGL;J[;G;RPR\PV;IT;NIYINPN;HJ;GVVIYP

GH;HSP;ZPVRITTI\LP;THVPTT;IK;HSP;RGHPVIGL]

!:<2( /ED@LOB & j; &GRGOP; QGMTPN; \_; VPZPGHPN

[LMQHMGHIJKT;J[;THVPTT<;LPGNIKO;HJ;ZVJOVPTTIYP;QVGQaIKO

J[;G;THVMQHMVGL;PLPRPKH]

   
  

     



3#4$(2(5$4*-$*4#'(+.5%,"(6(5.-$%&"(2(5$..' 9

!:<;( /ED@LOB( 'GEA@CL& j; *PH; J[; KJRIKGL; LJGNIKO

PYPKHT<;Q_QLIQ;IK;KGHMVP<;NPTQVI\PN;\_;HSP;NITHVI\MHIJK

J[; HSP; LJGNT<; HSPIV; RGOKIHMNPT; GKN; HSP; KMR\PVT; J[

GZZLIQGHIJKT;IK;PGQS;KJRIKGL;LJGNIKO;PYPKH]

!:<Q( /ED@LOB( 5DNBCLDP& j; /SP; THVPTT; VGKOP; [JV; G

QGHPOJV_;J[;NPHGIL<;NPZPKNIKO;MZJK;HSP;KMR\PV;J[;Q_QLPT

IH;IT;VPeMIVPN;HJ;`IHSTHGKN;NMVIKO;NPTIOK;LI[P]

!:<9( /@NB(.ZJGHONB(-GCA@D@GC

GX 0"$''1)#%'%&,#$'&'23*).$'&-*+%#!#*+;j;*HPPL

RPR\PV;IKQJVZJVGHPN;IK;JV;IK;QJKHGQH;`IHS;G

QJKQVPHP; JV; RGTJKV_; [LJJV; JV; `GLL; UGH; LPGTH

GOGIKTH;JK;TMV[GQPX]

2"/$*

1(/SVPP^TINPN;[IVP;PiZJTMVP;QJKNIHIJK;IT;HJ;\P;QJKTINPVPN

TPZGVGHPL_;MKLPTT;JHSPV`ITP;TZPQI[IPN;U)'';!!:10X]

!(0PR\PVT;`IHS;RJVP;HSGK;JKP;[GQP;IK;QJKHGQH;`IHS;G

QJKQVPHP;JV;RGTJKV_;[LJJV;JV;̀ GLL;RG_;\P;HVPGHPN;GT;HSVPP^

TINPN;[IVP;PiZJTMVP]

\X 4*.$1)#%'%& ,#$'&'23*).$'&-*+%#!#*+&j;*HPPL

RPR\PV<;`SIQS;RG_;\P;PiZJTPN;HJ;[IVP;JK;GLL

TINPT]

!:80( /@NB(3NGDB?D@GC(5KHDBI&j;/SP;[IVP;ZVJHPQHIJK

RGHPVIGL; GKN; IHT; RPHSJN; J[; GHHGQSRPKH; HJ; HSP; THPPL

RPR\PV]

!:81& /@NB(4BH@HDEC?B;j;/SP;G\ILIH_;J[;GK;PLPRPKH<

QJRZJKPKH;JV;THVMQHMVP<;HJ;[ML[IL;[JV;G;THGHPN;ZPVIJN;J[

HIRP<;HSP;VPeMIVPN;THG\ILIH_<;IKHPOVIH_<;HSPVRGL;IKTMLGHIJK

GKNWJV; JHSPV; PiZPQHPN; ZPV[JVRGKQP; TZPQI[IPN; IK; G

THGKNGVN;[IVP;HPTH]

!:8! & /@NB( 4BH@HDEC?B( 'BXBF& j; /SP; [IVP; VPTITHGKQP

OVGNIKO;ZPVIJN;[JV;G;THVMQHMVGL;PLPRPKH;JV;T_THPR<;IK

RIKMHPT<;̀ SIQS;IT;VPeMIVPN;HJ;\P;GHHGIKPN;IK;HSP;THGKNGVN

[IVP;HPTH]

!:87 ( /FBZONEF( 5D@MMCBHH& j; *HI[[KPTT; J[; G; RPR\PV

GOGIKTH;VJHGHIJK;GT;PYGLMGHPN;\_;HSP;YGLMP;J[;\PKNIKO

NP[JVRGHIJK;RJRPKH;VPeMIVPN;HJ;QGMTP;G;MKIH;VJHGHIJK

`SILP;GLL;JHSPV;NPOVPPT;J[;[VPPNJR;J[;HSP;fJIKHT;J[;HSP

RPR\PV; PiQPZH; HSP; VJHGHPN; JKP; GVP; GTTMRPN; HJ; \P

VPTHVGIKPN]

!:8<( /N@?D@GC( $KJB( -GCCB?D@GC& j; +JKKPQHIJK

P[[PQHPN; \_; MTIKO; ZVP^HPKTIJKPN; SIOS; THVPKOHS; \JLHT

`SPVP; TSPGV; [JVQP; HVGKT[PV; IT; NMP; HJ; RJ\ILIgGHIJK; J[

[VIQHIJK;\PH`PPK;HSP;QJKKPQHPN;ZLGHPT;NMP;HJ;QLGRZIKO

[JVQP;NPYPLJZPN;GH;HSP;IKHPV[GQP;J[;QJKKPQHPN;ZLGHPT;\_

HSP;\JLH;ZVP^HPKTIJK]

!:88( ,EOLB&j;/SP;TZGQIKO;\PH`PPK;GNfGQPKH;ZGVGLLPL

LIKPT;J[;[GTHPKPVT<;HVGKTYPVTP;HJ;HSP;NIVPQHIJK;J[;LJGNW

THVPTT]

!:82( ,NEX@DK( 'GEA& j; 3JGNT; GVITIKO; NMP; HJ

OVGYIHGHIJKGL;P[[PQHT]

!:8;( ,OHHBD(3FEDB&j;/SP;ZLGHP;HJ;̀ SIQS;HSP;RPR\PVT

IKHPVTPQHIKO;GH;G;fJIKH;GVP;QJKKPQHPN]

!:8Q( [@LP(5PBEN;j;=IOS;TSPGV;QJKNIHIJK;IT;QGMTPN

`SPK;HSP;GQHMGL;TSPGV;NMP;HJ;[GQHJVPN;LJGN;IT;OVPGHPV

HSGK; G; QPVHGIK; [VGQHIJK; J[; NPTIOK; TSPGV; VPTITHGKQP

U)'' 18:!:!X]

!:89( %IJGHBA(U'@XBV('GEA;j;/SP;LJGN;GTTMRPN;HJ

\P;ZVJNMQPN;\_;HSP;IKHPKNPN;MTP;JV;JQQMZGKQ_;IKQLMNIKO

NITHVI\MHPN<;QJKQPKHVGHPN<;IRZGQH<;YI\VGHIJK;GKN;TKJ`

LJGNT;\MH;PiQLMNIKO<;̀ IKN<;PGVHSeMGaP;GKN;HPRZPVGHMVP

LJGNT]

!:20 (%CHDER@F@DK&j;/SP;ZSPKJRPKJK;`SIQS;NITG\LPT

GK;PLPRPKH<;RPR\PV;JV;G;THVMQHMVP;HJ;QGVV_;[MVHSPV;LJGN

NMP;HJ;PiQPTTIYP;NP[LPQHIJK;LGHPVGL;HJ;HSP;NIVPQHIJK;J[

LJGNIKO;GKN;YGKITSIKO;THI[[KPTT]

!:21( 'EDBNEF(4BHDNE@CD(MGN(E()BEI&j;5'';!:7<]

!:2!( 'BEA@CL(%IJGHBA('GEA&j;1RZJTPN;LJGN;QGMTIKO

SIOSPV;GQHIJK;GKNWJV;NP[LPQHIJK]

!:27( '@I@D(5DEDB&j;:K_;LIRIHIKO;QJKNIHIJK;\P_JKN

`SIQS;HSP;THVMQHMVP;QPGTPT;HJ;[ML[ILL;IHT;IKHPKNPN;[MKQHIJK

U)''&67)*;!:Q2X]

!:2<( '@XB('GEA;j;5'';!:898

!:28( 'GEA(j;:K;PiHPVKGLL_;GZZLIPN;[JVQP;JV;GQHIJK

U)''&67)*;!:<X]

!:22( =E@C(=BIRBN;j;:;THVMQHMVGL;RPR\PV<;̀ SIQS;IT

ZVIRGVIL_;VPTZJKTI\LP;[JV;QGVV_IKO;GKN;NITHVI\MHIKO;HSP

GZZLIPN;LJGN;JV;GQHIJK]

!:2;( =@FF($GFBNEC?B&j;:RJMKH;J[;YGVIGHIJK;GLLJ`PN

[VJR; HSP; KJRIKGL; NIRPKTIJKT; GKN; OPJRPHV_<; `IHS

VPTZPQH; HJ; QVJTT^TPQHIJKGL; GVPG<; KJK^ZGVGLLPLITR; J[

[LGKOPT<; GKN; JMH; J[; THVGIOSHKPTT; TMQS; GT; T`PPZ; JV

QGR\PV<;IK;G;ZVJNMQH<;GT;RGKM[GQHMVPN;IK;G;THPPL;RILL]

!:2Q( "GNIEF( 5DNBHH& j; *HVPTT; QJRZJKPKH; GQHIKO

KJVRGL;HJ;HSP;[GQP<;ZLGKP;JV;TPQHIJK]

!:29 (3END@EF(5EMBDK(/E?DGN&j;/SP; [GQHJV;KJVRGLL_

OVPGHPV;HSGK;MKIH_;\_;`SIQS;PIHSPV;HSP;LJGNT;UGQHIJKTX

GVP;RMLHIZLIPN;JV;HSP;VPTITHGKQPT;GVP;NIYINPN;HJ;J\HGIK

HSP;NPTIOK;YGLMPT]

!:;0( 3BN@GA(GM(5DNO?DONEF(#ABYOE?K(OCABN(/@NB&j

/SP;HIRP;U!X<; IK;RIKMHPT<;[JV;HSP;RPR\PV;HJ;VPGQS;HSP

LIRIH;THGHP;J[;THVMQHMVGL;IKGNPeMGQ_;IK;G;THGKNGVN;[IVP;HPTH]

!:;1( 3BNI@HH@RFB(5DNBHH&j;%SPK;G;THVMQHMVP;IT;\PIKO

NPTIOKPN;\_;HSP;`JVaIKO;THVPTT;RPHSJN<;HSP;RGiIRMR

THVPTT;HSGH;IT;ZPVRIHHPN;HJ;\P;PiZPVIPKQPN;IK;PLPRPKHT<

RPR\PVT;JV;THVMQHMVPT;MKNPV;HSP;KJRIKGLWTPVYIQP;LJGN

UGQHIJKX]

!:;!& 3@D?P;j;/SP;QPKHVP^HJ^QPKHVP;NITHGKQP;\PH`PPK

IKNIYINMGL;[GTHPKPVT;IK;G;LIKP<;IK;HSP;NIVPQHIJK;J[;LJGNWTHVPTT]
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!:;7( 3FEHD@?(-GFFEJHB&j;/SP;[GILMVP;THGOP;GH;`SIQS

TM[[IQIPKH;KMR\PV;J[;ZLGTHIQ;SIKOPT;SGYP;[JVRPN;NMP;HJ

HSP; LJGNT;UGQHIJKTX; IK;G;THVMQHMVP; LPGNIKO; HJ;G; [GILMVP

RPQSGKITR]

!:;<( 3FEHD@?(+BH@LC&/;&PTIOK;GOGIKTH;HSP;LIRIH;THGHP

J[;ZLGTHIQ;QJLLGZTP]

!:;8( 3FEHD@?([@CLB&j;:;_IPLNIKO;gJKP;̀ IHS;TIOKI[IQGKH

IKPLGTHIQ;VJHGHIJK<;`SIQS;[JVRT;IK;G;RPR\PV<;`SPK;HSP

ZLGTHIQ;RJRPKH;IT;VPGQSPN;GH;G;TPQHIJK]

!:;2( 3FEHD@?(=GIBCD&j;0JRPKH;QGZGQIH_;J[;G;QVJTT^

TPQHIJK;`SPK;HSP;PKHIVP;QVJTT^TPQHIJK;SGT;_IPLNPN;NMP

HJ;\PKNIKO;RJRPKH]

!:;;( 3FEHD@?( 5B?D@GC& j; +VJTT^TPQHIJK<; `SIQS; QGK

NPYPLJZ;G;ZLGTHIQ;SIKOP;GKN;TMTHGIK;ZLGTHIQ;RJRPKH;JYPV

TM[[IQIPKH; ZLGTHIQ; VJHGHIJK; VPeMIVPN; [JV; [JVRGHIJK; J[

ZLGTHIQ;[GILMVP;RPQSGKITR;J[;HSP;RPR\PV;JV;THVMQHMVP]

!:;Q( 3G@HHGC\H(4ED@G&j;1H;IT;HSP;G\TJLMHP;YGLMP;J[;HSP

VGHIJ; J[; LGHPVGL; THVGIK; HJ; LJKOIHMNIKGL; THVGIK; MKNPV

MKIGiIGL;LJGNIKO]

!:;9& 3NGGM(5DNBHH&j;/SP;THVPTT;HJ;̀ SIQS;SIOS;THVPKOHS

[VIQHIJK;OVIZ;U=*!4X;\JLHT;GVP;ZVP^HPKTIJKPN]

!:Q0( 3NGGM($BHD@CL&j;/SP;GZZLIQGHIJK;J[;HPTH;LJGNT;HJ

G; THVMQHMVP<; TM\^THVMQHMVP<; RPR\PV; JV; QJKKPQHIJK; HJ

GTQPVHGIK; HSP; THVMQHMVGL; QSGVGQHPVITHIQT; J[; JKL_; HSGH

TZPQI[IQ;MKIH]

!:Q1( 3NGDGDKJB($BHD@CL&j;/PTHIKO;J[;THVMQHMVP<;TM\^

THVMQHMVP<; RPR\PVT; JV; QJKKPQHIJKT; HJ; GTQPVHGIK; HSP

THVMQHMVGL;QSGVGQHPVITHIQT;J[;HSGH;QLGTT;J[;THVMQHMVPT<;TM\^

THVMQHMVPT<;RPR\PVT;JV;QJKKPQHIJKT;HSGH;GVP;KJRIKGLL_

INPKHIQGL;U[MLL;TQGLPX;HJ;HSP;MKIHT;HPTHPN]

!:Q!( 3NK@CL( /GN?B& j; :NNIHIJKGL; HPKTILP; [JVQP

NPYPLJZPN; IK; G; \JLH; GT; G; VPTMLH; J[; HSP; [LPiIKO; J[; G

QJKKPQHIJK;QJRZJKPKH;TMQS;GT;G;\PGR;PKN;ZLGHP;JV;LPO

J[;GK;GKOLP]

!:Q7 ( 4GDED@GC& j; /SP; QSGKOP; IK; GKOLP; GH; G; fJIKH

\PH`PPK;HSP;JVIOIKGL;JVIPKHGHIJK;J[;H`J;LIKPGV;RPR\PV

GKN;HSPIV;[IKGL;ZJTIHIJK;MKNPV;LJGNIKO]

!:Q<( 5B?GCAENK( =BIRBN& j; 0PR\PV; `SIQS; IT

ZVJYINPN;[JV;JYPVGLL;THG\ILIH_;GKN;JV;[JV;VPTHVGIKIKO;HSP

RGIK;RPR\PVT;[VJR;\MQaLIKO;JV;TIRILGV;RJNPT;J[;[GILMVP]

!:Q8( 5BI@T-GIJE?D(5B?D@GC;j;+VJTT^TPQHIJK<;̀ SIQS

QGK;GHHGIK;HSP;_IPLN;RJRPKH<;\MH;KJH;HSP;ZLGTHIQ;RJRPKH

\P[JVP;[GILMVP;\_;ZLGHP;\MQaLIKO]

!:Q2( 5BNX@?BER@F@DK('@I@D(5DEDB&j;:;LIRIH;THGHP;J[

GQQPZHG\LP; TPVYIQP; QJKNIHIJK; PiQPPNGKQP; J[; `SIQS

QGMTPT;TPVYIQPG\ILIH_;[GILMVP]

!:Q; ( 5PBEN( /GN?B& j; /SP; IK^ZLGKP; [JVQP; GH; GK_

HVGKTYPVTP; QVJTT^TPQHIJK; J[; G; THVGIOSH; RPR\PV; J[; G

QJLMRK;JV;\PGR]

!:QQ( 5PBEN('EL&j;/SP; IK;ZLGKP;TSPGV;NP[JVRGHIJK

P[[PQH;\_;`SIQS;QJKQPKHVGHPN;[JVQPT;HGKOPKHIGL;HJ;HSP

TMV[GQP;J[;G;ZLGHP;OPHT;NITHVI\MHPN;JYPV;HSP;PKHIVP;TPQHIJK

ZPVZPKNIQMLGV; HJ; HSP; LJGN;JYPV; G; [IKIHP; LPKOHS;J[; HSP

ZLGHP;GLJKO;HSP;NIVPQHIJK;J[;HSP;LJGN]

!:Q9 ( 5PBEN( 5DNBHH& j; /SP; THVPTT; QJRZJKPKH; GQHIKO

ZGVGLLPL;HJ;G;[GQP<;ZLGKP;JV;QVJTT^TPQHIJK]

!:90 (5FBCABN(5B?D@GC&j;+VJTT^TPQHIJK;IK;`SIQS;HSP

PLPRPKHT;\MQaLP;LJQGLL_;\P[JVP;VPGQSIKO;_IPLN;RJRPKH]

!:91( 5FBCABNCBHH(4ED@G&j;/SP;VGHIJ;J[;HSP;P[[PQHIYP

LPKOHS;J[; G;RPR\PV; HJ; HSP; VGNIMT;J[; O_VGHIJK;J[; HSP

+VJTT^TPQHIJK;G\JMH;HSP;GiIT;MKNPV;QJKTINPVGHIJK]

!:9!( 5F@J(4BH@HDEC?B&j;3IRIH;TSPGV;HSGH;QGK;\P;GZZLIPN

IK;G;[VIQHIJK;OVIZ;QJKKPQHIJK;\P[JVP;TLIZ;JQQMVT]

!:97&5T"(-ONXB&j;/SP;QMVYP;NP[IKIKO;HSP;VPLGHIJKTSIZ

\PH`PPK;HSP;KMR\PV;J[;THVPTT;Q_QLPT;HJ;[GILMVP;U9TQX&GH

G;QJKTHGKH;THVPTT;VGKOP;U5QX:;NMVIKO;[GHIOMP;LJGNIKO;J[;G

THVMQHMVP]

!:9< (5CG]('GEA&j;3JGN;JK;G;THVMQHMVP;NMP; HJ; HSP

GQQMRMLGHIJK;J[;TKJ`;GKN;IQP;JK;TMV[GQPT;TMQS;GT;VJJ[8

!:98 (5COL($@LPD&j;/SP;HIOSHKPTT;J[;G;\JLH;GQSIPYPN

\_;G;[P`;IRZGQHT;J[;GK;IRZGQH;`VPKQS;JV;\_;HSP;[MLL

P[[JVH;J[;G;ZPVTJK;MTIKO;G;THGKNGVN;TZGKKPV]

!:92( 5DER@F@DK( '@I@D( 5DEDB& /; :; LIRIH; THGHP

QJVVPTZJKNIKO; HJ; HSP; LJTT; J[; THGHIQ; PeMILI\VIMR; J[; G

THVMQHMVP; \_; PiQPTTIYP; NP[LPQHIJK; HVGKTYPVTP; HJ; HSP

NIVPQHIJK;J[;ZVPNJRIKGKH;LJGNT]

!:9;( 5D@?SER@F@DK&/;/SP;G\ILIH_;J[;HSP;[IVP;ZVJHPQHIJK

T_THPR;HJ;VPRGIK;IK;ZLGQP;GT;HSP;RPR\PV;NP[LPQHT;MKNPV

LJGN;NMVIKO;G;[IVP;HPTH]

!:9Q( 5D@MMBCBN&j;:K;PLPRPKH;MTPN;HJ;VPHGIK;JV;ZVPYPKH

HSP;JMH^J[^ZLGKP;NP[JVRGHIJKT;J[;ZLGHPT]

!:99( 5DNE@C&j;&P[JVRGHIJK;ZPV;MKIH;LPKOHS;JV;MKIH;GKOLP]

!:100& 5DNE@C( [ENABC@CL& j; /SP; ZSPKJRPKJK; J[

IKQVPGTP;IK;THVPTT;̀ IHS;IKQVPGTP;IK;THVGIK;\P_JKN;_IPLNIKO]

!:101& 5DNBCLDP(j;#PTITHGKQP;HJ;[GILMVP;\_;_IPLNIKO;JV

\MQaLIKO]

!:10!& 5DNBCLDP('@I@D(5DEDB&j;:;LIRIH;THGHP;J[;QJLLGZTP

JV;LJTT;J[;THVMQHMVGL;IKHPOVIH_]

!:107& 5DNBHH&/;/SP;IKHPVKGL;[JVQP;ZPV;MKIH;GVPG;J[;HSP

JVIOIKGL;QVJTT^TPQHIJK]

!:10<( 5DNBHH(#CEFKH@H&j;/SP;GKGL_TIT;J[;HSP;IKHPVKGL

[JVQP;GKN;THVPTT;QJKNIHIJK;IK;GK;PLPRPKH<;RPR\PV;JV

THVMQHMVP]

!:108( 5DNBHH(-K?FB(-GOCD@CL;j;*MR;J[;IKNIYINMGL

THVPTT;Q_QLPT;[VJR;THVPTT;SITHJV_;GVVIYPN;GH;MTIKO;GK_

VGHIJKGL;RPHSJN]

   
  

     



3#4$(2(5$4*-$*4#'(+.5%,"(6(5.-$%&"(2(5$..' 11

!:102 (5DNBHH(4ECLB;j;:LOP\VGIQ;NI[[PVPKQP;\PH`PPK

H`J;PiHVPRPT;J[;THVPTTPT;IK;G;Q_QLP;J[;LJGNIKO]

!:10; (5DNBHH(5JB?DNOI&j;=ITHJOVGR;J[;THVPTT;Q_QLPT

ZVJNMQPN;\_;G;KJRIKGL;LJGNIKO;PYPKH;NPTIOK;TZPQHVMR<

NMVIKO;NPTIOK;LI[P]

!:10Q& 5DNO?DONEF(#ABYOE?K(MGN(/@NB;j;/SP;G\ILIH_

J[; HSP;RPR\PV; HJ; QGVV_; HSP; HPTH; LJGN;PiZJTPN; HJ; HSP

THGKNGVN;[IVP;HPTH]

!:109 (5DNO?DONEF(#CEFKH@H&j;/SP;GKGL_TIT;J[;THVPTT<

THVGIK<;GKN;NP[LPQHIJK;QSGVGQHPVITHIQT;J[;G;THVMQHMVP]

!:110( 5DNOD(j;:;QJRZVPTTIJK;RPR\PV<;̀ SIQS;RG_;\P

JVIPKHPN;IK;GK_;NIVPQHIJK]

!:111 &5]EK&j;/SP;LGHPVGL;NP[LPQHIJK;J[;G;[VGRP]

!:11!& 5]EK( =BIRBN& j; :; RPR\PV; IK; `SIQS; HSP

HVGKTYPVTP;NITZLGQPRPKH;J[;JKP;PKN<;VPLGHIYP;HJ;HSP;JHSPV

IT;KJH;P[[PQHIYPL_;ZVPYPKHPN]

!:117 ( $BCH@FB( 5DNBHH& j; /SP; QSGVGQHPVITHIQ; THVPTT

QJVVPTZJKNIKO;HJ;VMZHMVP;IK;HPKTIJK<;TZPQI[IPN;[JV;HSP

OVGNP;J[;THPPL; IK; HSP;GZZVJZVIGHP; 1KNIGK;*HGKNGVN<;GT

LITHPN;IK;/G\LP;)]

!:11<( $BHD('GEA&j;/SP;[GQHJVPN;LJGN<;PeMIYGLPKH;HJ;G

TZPQI[IPN;LJGN;QJR\IKGHIJK;GZZVJZVIGHP;[JV;HSP;H_ZP;J[

HPTH;\PIKO;ZPV[JVRPN]

!:118( $NECHXBNHB&j;&IVPQHIJK;GLJKO;HSP;THVJKOPV;GiPT

J[;HSP;QVJTT^TPQHIJK;J[;HSP;RPR\PV]

!:112( *FD@IEDB( '@I@D( 5DEDB&j; /SP; THGHP; `SIQS<; I[

PiQPPNPN;QGK;QGMTP;QJLLGZTP;J[;G;ZGVH;JV;HSP;`SJLP;J[

HSP;THVMQHMVP]

!:11;( *FD@IEDB(5DNBHH&j;5''&!:117]

!:11Q( ^@CA('GEAH;/;3JGN;PiZPVIPKQPN;\_;RPR\PV

JV;THVMQHMVP;NMP;HJ;̀ IKN;ZVPTTMVP;GQHIKO;JK;HSP;TMV[GQPT]

!:119( >@BFA(5DNBHH&j;/SP;QSGVGQHPVITHIQ;THVPTT;J[;HSP

RGHPVIGL;IK;HPKTIJK;\P[JVP;HSP;PLGTHIQ;LIRIH;J[;HSP;RGHPVIGL

IT; PiQPPNPN<; GT; TZPQI[IPN; IK; HSP; GZZVJZVIGHP; 1KNIGK

*HGKNGVN<;GT;LITHPN;IK;/G\LP;)]

7( 5>=)&'5

*_R\JLT;MTPN;IK;HSIT;TPQHIJK;TSGLL;SGYP;HSP;[JLLJ`IKO

RPGKIKOT;`IHS;VPTZPQH;HJ;HSP;THVMQHMVP;JV;RPR\PV;JV

QJKNIHIJK<;MKLPTT;JHSPV`ITP;NP[IKPN;PLTP`SPVP;IK;HSIT

*PQHIJKb

; j :VPG;J[;QVJTT^TPQHIJK

;Q j :VPG;GH;VJJH;J[;HSVPGNT

;P j $[[PQHIYP;QVJTT^TPQHIJKGL;GVPG

;P[ j #PNMQPN;P[[PQHIYP;[LGKOP;GVPG

;[ j /JHGL;[LGKOP;GVPG

;O j 4VJTT;QVJTT^TPQHIJKGL;GVPG

;O[ j 4VJTT;QVJTT^TPQHIJKGL;GVPG;J[;[LGKOP

;OJ j 4VJTT; QVJTT^TPQHIJKGL; GVPG; J[

JMHTHGKNIKO;UKJH;QJKKPQHPNX;LPO;J[;G

RPR\PV

;K j 2PH;GVPG;J[;HSP;HJHGL;QVJTT^TPQHIJK

;K\ j 2PH;HPKTILP;QVJTT^TPQHIJKGL;GVPG;J[;\JLH

;KQ j 2PH; QVJTT^TPQHIJKGL; GVPG; J[; HSP

QJKKPQHPN;LPO;J[;G;RPR\PV

;K[ j 2PH; QVJTT^TPQHIJKGL; GVPG; J[; PGQS

[LGKOP

;KJ j 2PH; QVJTT^TPQHIJKGL; GVPG; J[

JMHTHGKNIKO;UKJH;QJKKPQHPNX;LPO;J[;G

RPR\PV

;Z\ j 2JRIKGL;\PGVIKO;GVPG;J[;\JLH;JK;GK_

ZLGHP

;e j +VJTT^TPQHIJKGL; GVPG; J[; G; \PGVIKO

ULJGN; QGVV_IKOX; THI[[PKPV; IK; QJKHGQH

`IHS;;HSP;[LGKOP

:T j /PKTILP;THVPTT;GVPG

;T\ j 4VJTT; QVJTT^TPQHIJKGL; GVPG;J[; G;\JLH

GH;HSP;TSGKa

;HO j 4VJTT;TPQHIJKGL;GVPG;IK;HPKTIJK;[VJR

HSP;QPKHVP;J[;HSP;SJLP;HJ;HSP;HJP;J[;;HSP

GKOLP; TPQHIJKWQSGKKPL; TPQHIJK<; PHQ

U7LJQa; TSPGV; [GILMVP<; )'' ; 1!:<X

ZPVZPKNIQMLGV;HJ;HSP;LIKP;J[;[JVQP

;HK j 2PH;TPQHIJKGL;GVPG;IK;HPKTIJK;[VJR;HSP

QPKHVP;J[; HSP;SJLP; HJ; HSP; HJP;J[; ; HSP

GKOLP; ZPVZPKNIQMLGV; HJ; HSP; LIKP; J[

[JVQP;7LJQa;TSPGV;[GILMVP;U)'';;1!:<X

;Y j *SPGV;GVPG

;YO j 4VJTT; QVJTT^TPQHIJKGL; GVPG; IK; TSPGV

GLJKO; HSP; LIKP; J[; HVGKTRIHHPN; [JVQP

U)'';1!:<X

;YK j 2PH; QVJTT^TPQHIJKGL; GVPG; IK; TSPGV

GLJKO; HSP; LIKP; J[; HVGKTRIHHPN; [JVQP

U)'';1!:<X

6:&< j 3GVOPV;GKN;TRGLLPV;ZVJfPQHIJK;J[;HSP

TLG\; \GTP; \P_JKN; HSP; VPQHGKOLP

QIVQMRTQVI\IKO; HSP; QJLMRK<

VPTZPQHIYPL_;U)''&17:<X

6J j ,PGa;GQQPLPVGHIJK

6) j 9KTMZZJVHPN; LPKOHS; J[; IKNIYINMGL

PLPRPKHT;\PIKO;LGQPN;\PH`PPK;LGQIKO

ZJIKHT

= j 3PKOHS;J[;TINP;J[;QGZ;JV;\GTP;ZLGHP;J[

G;QJLMRK

< j "MHTHGKNW`INHS;J[;HSP;PLPRPKH

<) j *HI[[;\PGVIKO;LPKOHS

<P j $[[PQHIYP;̀ INHS;J[;[LGKOP;\PH`PPK;ZGIV

J[;\JLHT
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<[ j %INHS;J[;HSP;[LGKOP

<I j %INHS;J[;[LGKOP;GT;GK;IKHPVKGL;PLPRPKH

<J j %INHS;J[;[LGKOP;JMHTHGKN

<Z j ,GKPL; gJKP; `INHS; \PH`PPK; QJLMRK

[LGKOPT;GH;\PGR^QJLMRK;fMKQHIJK

<T j *SPGV;LGO;NITHGKQP

<H j %INHS;J[;HPKTIJK;[IPLN

<` j %INHS;J[;JMHTHGKNIKO;LPO

> j +PKHVP^HJ^QPKHVP;LJKOIHMNIKGL;NITHGKQP

J[;\GHHPKT

>R j +JP[[IQIPKH;J[;HSPVRGL;PiZGKTIJK

- j *ZGQIKO;J[;HVGKTYPVTP;THI[[PKPV

-\ j 0JRPKH; GRZLI[IQGHIJK; [GQHJV; [JV

\VGQPN;RPR\PV

-R j 0JRPKH; VPNMQHIJK; [GQHJV; [JV; LGHPVGL

HJVTIJKGL; \MQaLIKO; THVPKOHS

QGLQMLGHIJK

-) j 0JRPKH;GRZLI[IQGHIJK;[GQHJV;[JV;T`G_

[VGRP

? j "YPVGLL;NPZHSWNIGRPHPV;J[;HSP;QVJTT^

TPQHIJK

% j &PZHS;J[;`P\<;KJRIKGL;NIGRPHPV

%. j /`IQP; HSP; QLPGV; NITHGKQP; [VJR; HSP

QJRZVPTTIJK;[LGKOP;GKOLPT<;ZLGHPT;JV

HJKOMP;ZLGHPT;HJ;HSP;KPMHVGL;GiIT

%S j &IGRPHPV;J[;G;\JLHW;VIYPH;SJLP

%J j 2JRIKGL;NIGRPHPV;J[;HSP;ZIZP;QJLMRK

JV; HSP;NIRPKTIJKT;J[; HSP;QJLMRK; IK

HSP;NPZHS;NIVPQHIJK;J[;HSP;\GTP;ZLGHP

%Z j ,GKPL;gJKP;NPZHS;IK;HSP;\PGR^QJLMRK

fMKQHIJK

@ j 0JNMLMT;J[;PLGTHIQIH_;[JV;THPPL

@&U0X j 0JNMLMT;J[;PLGTHIQIH_;J[;THPPL;GH;0k+

@&U.DX j 0JNMLMT;J[;PLGTHIQIH_;J[;THPPL;GH;.Dk+

@Z j 0JNMLMT; J[; PLGTHIQIH_; J[; HSP; ZGKPL

RGHPVIGL

4QN` j 7MQaLIKO; THVPKOHS; J[; MK^THI[[PKPN

\PGR;`P\;MKNPV;QJKQPKHVGHPN;LJGN

4N j !GQHJVPN;NPTIOK;LJGN

4K j 2JVRGL;[JVQP

4J j 0IKIRMR; ZVJJ[; ZVPHPKTIJK; IK; SIOS

THVPKOHS;[VIQHIJK;OVIZ;\JLHT

4ZTN j 7PGVIKO; QGZGQIH_; J[; LJGN; QGVV_IKO

THI[[PKPV

4e j *HI[[PKPV;[JVQP

4eN j *HI[[PKPV;\MQaLIKO;VPTITHGKQP

4!')H j /PTH;LJGN

4HPTH<G j 3JGN;[JV;GQQPZHGKQP;HPTH

4HPTH<;0IK j 0IKIRMR; HPTH; LJGN; [VJR; HSP; HPTH; HJ

[GILMVP

4HPTH<;# j /PTH;LJGN;VPTITHGKQP

4HPTH<;* j *HVPKOHS;HPTH;LJGN

4` j &PTIOK;QGZGQIH_;J[;HSP;̀ P\;IK;\PGVIKO

4i j $iHPVKGL;LJGN<;[JVQP;JV;VPGQHIJK

4iN j 7MQaLIKO;VPTITHGKQP;J[;LJGN;QGVV_IKO

`P\;THI[[PKPV

, j :QHMGL; KJVRGL; THVPTT; VGKOP; [JV; HSP

NPHGIL;QGHPOJV_

,) j !VPeMPKQ_;[JV;G;TIRZL_;TMZZJVHPN;JKP

`G_;T_THPR

,. j !VPeMPKQ_;J[;[LJJV;TMZZJVHPN;JK;THPPL

OIVNPV;ZPVZPKNIQMLGV;HJ;HSP;fJITH

,G j +GLQMLGHPN; THVPTT; NMP; HJ; GiIGL; [JVQP

GH;TPVYIQP;LJGN

,G\Q j ,PVRITTI\LP; \PKNIKO; THVPTT; IK

QJRZVPTTIJK;GH;TPVYIQP;LJGN

,GQ j ,PVRITTI\LP; QJRZVPTTIYP; THVPTT; GH

TPVYIQP;LJGN

,G\H j ,PVRITTI\LP;\PKNIKO;THVPTT;IK;HPKTIJK

GH;TPVYIQP;LJGN

,GZ\ j ,PVRITTI\LP;\PGVIKO;THVPTT;J[;HSP;\JLH

GH;TPVYIQP;LJGN

,GT\ j ,PVRITTI\LP;THVPTT;J[;HSP;\JLH;IK;TSPGV

GH;TPVYIQP;LJGN

,GH j ,PVRITTI\LP; HPKTILP; THVPTT; GH; TPVYIQP

LJGN

,GH\ j ,PVRITTI\LP;HPKTILP;THVPTT;J[;HSP;\JLH

GH;TPVYIQP;LJGN

,G` j ,PVRITTI\LP; THVPTT; J[; HSP; `PLN; GH

TPVYIQP;LJGN

,\ j :QHMGL;\PKNIKO;THVPTT;GH;TPVYIQP;LJGN

,\Q j :QHMGL;\PKNIKO;THVPTT;IK;QJRZVPTTIJK

GH;TPVYIQP;LJGN

,\N j &PTIOK; \PKNIKO; QJRZVPTTIYP; THVPTT

QJVVPTZJKNIKO;HJ;LGHPVGL;\MQaLIKO

,\V j :QHMGL;\PGVIKO;THVPTT;NMP;HJ;\PKNIKO

GH;TPVYIQP;LJGN

,\H j :QHMGL; \PKNIKO; THVPTT; IK; HPKTIJK; GH

TPVYIQP;LJGN

,\T j ,PVRITTI\LP;\PKNIKO;THVPTT;IK;QJLMRK

\GTP;GH;TPVYIQP;LJGN

,Q j :QHMGL; GiIGL; QJRZVPTTIYP; THVPTT; GH

TPVYIQP;LJGN

,QQ j $LGTHIQ;\MQaLIKO;THVPTT;J[;G;QJLMRK<

$MLPV;\MQaLIKO;THVPTT

,QN j &PTIOK;QJRZVPTTIYP;THVPTT

,QV<\ j $iHVPRP; [I\VP; QJRZVPTTIYP; THVPTT
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TPQHIJK; G\JMH; HSP; RIKJV; GiIT; J[; HSP

TPQHIJK

ABW$g j $[[PQHIYP; TLPKNPVKPTT; VGHIJ; J[; HSP

TPQHIJK; G\JMH; HSP; RGfJV; GiIT& J[; HSP

TPQHIJK

!

!"

#

⎛ ⎞
⎜ ⎟
⎝ ⎠

j :QHMGL; RGiIRMR; P[[PQHIYP

TLPKNPVKPTT;VGHIJ;J[;HSP;LGQPN;QJLMRK

"

!"

#

⎛ ⎞
⎜ ⎟
⎝ ⎠

j $[[PQHIYP; TLPKNPVKPTT; VGHIJ; J[; HSP

LGQPN; QJLMRK; GQQJMKHIKO; [JV; TSPGV

NP[JVRGHIJK

AY j *SPGV;\MQaLIKO;QJP[[IQIPKH

A` j %GVZIKO;VPTHVGIKH;[GQHJV

C j #POVPTTIJK;QJP[[IQIPKH

CTR j $iZJTPN;TMV[GQP;GVPG;HJ;RGTT;VGHIJ

A_<&Ag< j 0JRPKH; GRZLI[IQGHIJK; [GQHJVT

A3/ U)'' 10:<:!<; 10:<:7:1<; 10:<:7:7; GKN

18:7:!:!X

B j :QHMGL; LPKOHS<; MKTMZZJVHPN; LPKOHS<

LPKOHS;QPKHVP^HJ^QPKHVP;NITHGKQP;J[;HSP

IKHPVTPQHIKO; RPR\PVT<; QGKHILPYPV

LPKOHS

BQ j 3PKOHS;J[;PKN;QJKKPQHIJK; IK;\JLHPN

GKN; `PLNPN; RPR\PVT<; HGaPK; GT; HSP

NITHGKQP;\PH`PPK;JMHPVRJTH;[GTHPKPVT

IK;HSP;PKN;QJKKPQHIJK<;JV;HSP;;LPKOHS

J[;HSP;PKN;`PLN<;RPGTMVPN;GLJKO;HSP

LPKOHS;J[;HSP;RPR\PV

B3/ j $[[PQHIYP;LPKOHS;[JV;LGHPVGL;HJVTIJKGL

\MQaLIKO

BR j 0GiIRMR;NITHGKQP;[VJR;HSP;VPTHVGIKH

HJ; HSP; QJRZVPTTIJK; [LGKOP; GH; HSP

ZLGTHIQ;SIKOP;HJ;GK;GNfGQPKH;VPTHVGIKH

ULIRIHIKO;NITHGKQPX

BJ j 3PKOHS; \PH`PPK; ZJIKHT; J[; gPVJ

RJRPKH;UIK[LPQHIJKX;IK;HSP;TZGK

7 j +PKHVP^HJ^QPKHVP; LPKOHS; J[; HSP

TMZZJVHIKO;RPR\PV

7P j &ITHGKQP; \PH`PPK; ZV_IKO; [JVQP; GKN

\JLH;QPKHVP;LIKP

7O j 4VIZ;LPKOHS;J[;\JLHT;IK;G;QJKKPQHIJK

7f j 3PKOHS;J[;HSP;fJIKH

7) j 3PKOHS; \PH`PPK; ZJIKHT; J[; LGHPVGL

TMZZJVH;HJ;HSP;QJRZVPTTIJK;[LGKOP;IK

G;\PGR]

7Y j &ITHGKQP;[VJR;\JLH;QPKHVP;LIKP;HJ;HSP

HJP;J[;[ILLPH;`PLN;JV; HJ;SGL[; HSP;VJJH

VGNIMT;[JV;G;VJLLPN;TPQHIJK

7` j 3PKOHS;J[;`PLN

D j 7PKNIKO;RJRPKH

DG j :ZZLIPN;\PKNIKO;RJRPKH

DQV j $LGTHIQ;QVIHIQGL;RJRPKH;QJVVPTZJKNIKO

HJ; LGHPVGL; HJVTIJKGL; \MQaLIKO; J[; HSP

\PGR

DN j &PTIOK;[LPiMVGL;THVPKOHS

DNY j 0JRPKH;QGZGQIH_;J[;HSP;TPQHIJK;MKNPV

SIOS;TSPGV

DN_ j &PTIOK; \PKNIKO; THVPKOHS; G\JMH; HSP

RIKJV;GiIT;J[;HSP;QVJTT^TPQHIJK

DNg j &PTIOK; \PKNIKO; THVPKOHS; G\JMH; HSP

RGfJV;GiIT&J[;HSP;QVJTT^TPQHIJK

DP[[ j #PNMQPN;P[[PQHIYP;RJRPKH

D[V j #PNMQPN;ZLGTHIQ;RJRPKH;QGZGQIH_;J[

HSP;[LGKOP;ZLGHP

D[N j &PTIOK;ZLGTHIQ;VPTITHGKQP;J[;HSP;[LGKOP

GLJKP

DKN j &PTIOK; \PKNIKO; THVPKOHS; MKNPV

QJR\IKPN; GiIGL; [JVQP; GKN; MKIGiIGL

RJRPKH

DKN_: j &PTIOK; \PKNIKO; THVPKOHS; MKNPV

DKNg QJR\IKPN; GiIGL; [JVQP; GKN; HSP

VPTZPQHIYP& MKIGiIGL; RJRPKH; GQHIKO

GLJKP

DZ j ,LGTHIQ; RJRPKH; QGZGQIH_; J[; HSP

TPQHIJK

DZ\ j 0JRPKH; IK; HSP; \PGR; GH; HSP

IKHPVTPQHIJK;J[;HSP;\PGR;GKN;QJLMRK

QPKHVP;LIKPT

DZQ j 0JRPKHT; IK; HSP; QJLMRK; G\JYP; GKN

\PLJ`;HSP;\PGR;TMV[GQPT

DZN j ,LGTHIQ;NPTIOK;THVPKOHS

DZN[ j ,LGTHIQ;NPTIOK;THVPKOHS;J[;[LGKOPT;JKL_

De j :ZZLIPN;RJRPKH;JK;HSP;THI[[PKPV

DT j 0JRPKH;GH;TPVYIQP;U`JVaIKOX;LJGN

DH[ j 0JRPKH;VPTITHGKQP;J[;HPKTIJK;[LGKOP

D_ j !GQHJVPN;GZZLIPN;RJRPKH;G\JMH; HSP

RIKJV;GiIT;J[;HSP;QVJTT^TPQHIJK

D_e j 0JRPKH; QGZGQIH_; J[; HSP; THI[[PKPV

\GTPN;JK;IHT;PLGTHIQ;RJNMLMT

Dg j !GQHJVPN;GZZLIPN;RJRPKH;G\JMH; HSP

RGfJV;GiIT;J[;HSP;QVJTT^TPQHIJK

9 j 2MR\PV;J[;ZGVGLLPL;ZLGKPT;J[;\GHHPKT

9N j &PTIOK; THVPKOHS; IK; HPKTIJK; JV; IK

QJRZVPTTIJK

9[ j :iIGL;[JVQP;IK;HSP;[LGKOP

9*+ j 2MR\PV;J[;THVPTT;Q_QLPT

+ j 2MR\PV; J[; \JLHT; IK; HSP; \JLH; OVJMZW

QVIHIQGL;TPQHIJK
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+P j 2MR\PV; J[; P[[PQHIYP; IKHPV[GQPT

J[[PVIKO;[VIQHIJKGL;VPTITHGKQP;HJ;TLIZ

+K j 2MR\PV; J[; TSPGV; ZLGKPT; `IHS; HSP

HSVPGNT; IKHPVQPZHIKO; HSP; TSPGV;ZLGKP

IK;HSP;\JLHPN;QJKKPQHIJK

+T j 2MR\PV; J[; TSPGV; ZLGKPT; `IHSJMH

HSVPGNT; IKHPVQPZHIKO; HSP; TSPGV;ZLGKP

IK;;HSP;\JLHPN;QJKKPQHIJK

E j !GQHJVPN;GZZLIPN;GiIGL;[JVQP

EQQ j $LGTHIQ;\MQaLIKO;LJGN

EN j &PTIOK;GiIGL;QJRZVPTTIYP;THVPKOHS

EN_<&ENg j &PTIOK; QJRZVPTTIJK; THVPKOHS; GT

OJYPVKPN;\_;[LPiMVGL;\MQaLIKO;G\JMH

HSP;VPTZPQHIYP;GiIT

EP j $LGTHIQ;$MLPV;\MQaLIKO;LJGN

ERIK j 0IKIRMR;VPeMIVPN;THVPKOHS;[JV;PGQS

[LGKOP;TZLIQP

EV j #PeMIVPN;QJRZVPTTIYP;THVPKOHS

ET j :QHMGL;QJRZVPTTIJK;GH;TPVYIQP;LJGN

E_ j 5IPLN; THVPKOHS; J[; HSP; QVJTT^TPQHIJK

MKNPV;GiIGL;QJRZVPTTIJK

3 j ,IHQS;LPKOHS;\PH`PPK;QPKHVPT;J[;SJLPT

ZGVGLLPL;HJ;HSP;NIVPQHIJK;J[;HSP;;LJGN

3T j *HGOOPVPN; ZIHQS; LPKOHS; GLJKO; HSP

NIVPQHIJK;J[;HSP;LJGN;\PH`PPK;LIKPT;J[

HSP;\JLH;SJLPT;U)''&!IO];(X

F j ,V_IKO;[JVQP

FG j :QQINPKHGL;LJGN;U:QHIJKX

FQ j +SGVGQHPVITHIQ;LJGNT;U:QHIJKX

FN j &PTIOK;LJGN;U:QHIJKX

FZ j ,PVRGKPKH;LJGNT;U:QHIJKX

FY j ?GVIG\LP;LJGNT;U:QHIJKX

G j *SPGV;THVPTT;GH;TPVYIQP;LJGN

H j #GHIJ;J[;HSP;RPGK;QJRZVPTTIYP;THVPTT

IK; HSP; `P\; UPeMGL; HJ; THVPTT; GH; ; RIN

NPZHSX; HJ; _IPLN; THVPTT; J[; HSP; `P\l

VPGQHIJK;J[;HSP;\PGR;GH;TMZZJVH

HN j &PTIOK; THVPKOHS; J[; HSP; RPR\PV; GH

VJJR;HPRZPVGHMVP

HI j 2PH;TSPGV;IK;\JLH;OVJMZ;GH;\JLH;cId

HV j #PTZJKTP;VPNMQHIJK;[GQHJV

HH[ j !LGKOP;TSPGV;VPTITHGKQP

HM j 9LHIRGHP; THVPKOHS;J[; HSP;RPR\PV; GH

VJJR;HPRZPVGHMVP

$ j :ZZVJZVIGHP;VGNIMT;J[;O_VGHIJK

$) j 0IKIRMR; VGNIMT; J[; O_VGHIJK; J[; HSP

IKNIYINMGL; PLPRPKH; \PIKO; LGQPN

HJOPHSPV

$[ j #GHIJ; J[; HSP; NPTIOK; GQHIJK; JK; HSP

RPR\PV; MKNPV; [IVP; HJ; HSP; NPTIOK

QGZGQIH_

$YY j #GNIMT;J[;O_VGHIJK;G\JMH; HSP;RIKJV

GiIT;U(1(X;J[;GKOLP;TPQHIJK]

$_ j #GNIMT;J[;O_VGHIJK;G\JMH; HSP;RIKJV

GiIT

$g j #GNIMT;J[; O_VGHIJK; G\JMH; HSP;RGfJV

GiIT

5 j 0IKIRMR; HVGKTYPVTP; NITHGKQP

\PH`PPK;HSP;QPKHVJIN;J[; HSP;VIYPH;JV

\JLH;OVJMZ;JV;`PLN;OVJMZ

5Q j +JKTHGKH;THVPTT;VGKOP

5N j &PTIOK;THVPKOHS

5J j "VIOIKGL; QVJTT^TPQHIJKGL; GVPG; J[; HSP

HPTH;TZPQIRPK

5Z j *ZVIKO;THI[[KPTT

5M j 9LHIRGHP;THVPKOHS

)Q j :KQSJVGOP; LPKOHS; J[; HPKTIJK; [IPLN

GLJKO;HSP;QJRZVPTTIJK;[LGKOP

)H j :KQSJVGOP; LPKOHS; J[; HPKTIJK; [IPLN

GLJKO;HSP;HPKTIJK;[LGKOP

)G j :QHMGL;THI[[PKPV;TZGQIKO

0 j /PRZPVGHMVP<; IK; NPOVPP; +PLTIMTl

!GQHJVPN;HPKTIJK

0\ j :ZZLIPN;HPKTIJK;IK;\JLH

0Q[ j /SIQaKPTT;J[;QJRZVPTTIJK;[LGKOP

0N j &PTIOK;THVPKOHS;MKNPV;GiIGL;HPKTIJK

0NO j 5IPLNIKO; THVPKOHS; J[; OVJTT; TPQHIJK

MKNPV;GiIGL;HPKTIJK

0NK j #MZHMVP;THVPKOHS;J[;KPH;TPQHIJK;MKNPV

GiIGL;HPKTIJK

0N\ j &PTIOK; THVPKOHS; J[; \JLH; MKNPV; GiIGL

HPKTIJK<;\LJQa;TSPGV;THVPKOHS;GH;PKN

QJKKPQHIJK

0P j $iHPVKGLL_;GZZLIPN;HPKTIJK

0[ / !GQHJVPN;HPKTIJK;[JVQP;J[;[VIQHIJK;H_ZP

\JLH

0L j 3IRIHIKO;HPRZPVGHMVP;J[;HSP;THPPL

0K\ j 2JRIKGL;THVPKOHS;J[;\JLH;MKNPV;GiIGL

HPKTIJK

0KN j &PTIOK;HPKTIJK;QGZGQIH_

0KN[ j &PTIOK; HPKTIJK; QGZGQIH_; J[; [VIQHIJK

H_ZP;\JLH

0K[ j 2JRIKGL; HPKTILP; THVPKOHS;J[; [VIQHIJK

H_ZP;\JLH

0T j :QHMGL;HPKTIJK;MKNPV;TPVYIQP;LJGN

! j /SIQaKPTT;J[;PLPRPKHWGKOLP<;HIRP;IK

RIKMHPT
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![ j /SIQaKPTT;J[;[LGKOP

!Z j /SIQaKPTT;J[;ZLGHP

!Za j /SIQaKPTT;J[;ZGQaIKO

!e j /SIQaKPTT;J[;THI[[PKPV

!T j /SIQaKPTT;J[;\GTP;TLG\

!H j $[[PQHIYP;HSVJGH;HSIQaKPTT;J[;`PLNT

!` j /SIQaKPTT;J[;`P\<

I j !GQHJVPN;GZZLIPN;TSPGV;[JVQP

I\ j *SPGV;IK;\GHHPK;ZLGHP

I\[ j !GQHJVPN; [VIQHIJKGL; TSPGV; [JVQP; IK

[VIQHIJK;H_ZP;QJKKPQHIJK

IQV j +VIHIQGL;TSPGV;THVPKOHS;QJVVPTZJKNIKO

HJ;`P\;\MQaLIKO

IN j &PTIOK;TSPGV;THVPKOHS

IN\ j 7LJQa;TSPGV;THVPKOHS

IK\ j 2JRIKGL;TSPGV;THVPKOHS;J[;\JLH

IK\[ j 7PGVIKO;QGZGQIH_;J[;\JLH;[JV;[VIQHIJK

H_ZP;QJKKPQHIJK

IZ j ,LGTHIQ; TSPGV; VPTITHGKQP; MKNPV; ZMVP

TSPGV

IK j 2JRIKGL;TSPGV;THVPKOHS

IKZ\ j 2JRIKGL;\PGVIKO;THVPKOHS;J[;\JLH

IKT\ j 2JRIKGL;TSPGV;QGZGQIH_;J[;G;\JLH

IKT[ j 2JRIKGL; TSPGV; QGZGQIH_; J[; \JLH; GT

OJYPVKPN; \_; TLIZ; IK; [VIQHIJK; H_ZP

QJKKPQHIJK

IT j /VGKTYPVTP;TSPGV;GH;TPVYIQP;LJGN

IT\ j !GQHJVPN;TSPGV;[JVQP;IK;HSP;\JLH

ITN j &PTIOK;TSPGV;QGZGQIH_

ITN[ j &PTIOK;TSPGV;THVPKOHS;IK;[VIQHIJK;H_ZP

\JLH

IT[ j !GQHJVPN;NPTIOK;TSPGV;[JVQP;J[;[VIQHIJK

\JLHT

IH j :ZZLIPN;HVGKTYPVTP;TSPGV

IH[ j *SPGV;VPTITHGKQP;IK;HPKTIJK;[IPLN

J j /JHGL;LJGN

K j 9KI[JVR;ZVPTTMVP;[VJR;\PLJ`;JK;HSP

TLG\;\GTP;NMP;HJ;GiIGL; ;QJRZVPTTIJK

MKNPV;HSP;[GQHJVPN;LJGN

KH[ j %INHS;J[;HPKTIJK;[IPLN

2H j /JVTIJKGL;IKNPi

LP j $LGTHIQ;TPQHIJK;RJNMLMT

LPQ j $LGTHIQ; TPQHIJK; RJNMLMT; J[; HSP

RPR\PV; `IHS; VPTZPQH; HJ; PiHVPRP

QJRZVPTTIJK;[I\VP

LPH j $LGTHIQ; TPQHIJK; RJNMLMT; J[; HSP

RPR\PV; `IHS; VPTZPQH; HJ; PiHVPRP

HPKTIJK;[I\VP

LZ j ,LGTHIQ;TPQHIJK;RJNMLMT

LY j +JKHVI\MHIJK; HJ; HSP; ZLGTHIQ; TPQHIJK

RJNMLMT;J[;HSP;HJHGL;TSPGV;GVPG;J[;HSP

QVJTT^TPQHIJK

MO j &ITHGKQP;\PH`PPK;ZJIKH;J[;GZZLIQGHIJK

J[; HSP; LJGN;GKN;TSPGV;QPKHVP;J[; ; HSP

QVJTT^TPQHIJK

MT j +JJVNIKGHP; J[; HSP; TSPGV; QPKHVP; IK

VPTZPQH;HJ;QPKHVJIN

α j 1RZPV[PQHIJK; [GQHJV; [JV; \MQaLIKO

THVPKOHS;IK;QJLMRKT;GKN;\PGRT

αH j +JP[[IQIPKH;J[;HSPVRGL;PiZGKTIJK

β0 j #GHIJ;J[;TRGLLPV;HJ;HSP;LGVOPV;\PKNIKO

RJRPKH;GH;HSP;PKNT;J[;G;\PGR;;QJLMRK

β0_< β0gj $eMIYGLPKH;MKI[JVR;RJRPKH;[GQHJV;[JV

[LPiMVGL;\MQaLIKO;[JV;_^_;GKN;g^g;;GiPT<

VPTZPQHIYPL_

β03/ j $eMIYGLPKH;MKI[JVR;RJRPKH;[GQHJV;[JV

LGHPVGL;HJVTIJKGL;\MQaLIKO

χ j *HVPKOHS;VPNMQHIJK;[GQHJV;HJ;GQQJMKH

[JV;\MQaLIKO;MKNPV;QJRZVPTTIJK

χR j *HVPKOHS;VPNMQHIJK;[GQHJV<&χ<;GH;,_R

χ3/ j *HVPKOHS;VPNMQHIJK;[GQHJV;HJ;GQQJMKH

[JV; LGHPVGL; HJVTIJKGL; \MQaLIKO; J[

\PGRT

δ j *HJVP_;NP[LPQHIJK

δ3 j =JVIgJKHGL;NP[LPQHIJK;J[; HSP;\JHHJR

J[;THJVP_;NMP;HJ;QJR\IKPN;OVGYIH_;;GKN

KJHIJKGL;LJGN

δZ j 3JGN;GRZLI[IQGHIJK;[GQHJV

δM j =JVIgJKHGL; NP[LPQHIJK; J[; HSP; HJZ; J[

THJVP_;NMP;HJ;QJR\IKPN;OVGYIH_;GKN

KJHIJKGL;LJGN

φ j 1KQLIKGHIJK;J[;HSP;HPKTIJK;[IPLN;THVPTT

IK;`P\

γ j 9KIH;`PIOSH;J[;THPPL

γ[ j ,GVHIGL;TG[PH_;[GQHJV;[JV;LJGN

γR j ,GVHIGL;TG[PH_;[GQHJV;[JV;RGHPVIGL

γRD j ,GVHIGL; TG[PH_; [GQHJV; GOGIKTH; _IPLN

THVPTT;GKN;\MQaLIKO

γR) j ,GVHIGL;TG[PH_;[GQHJV;GOGIKTH;MLHIRGHP

THVPTT

γR\ j ,GVHIGL; TG[PH_; [GQHJV; [JV; \JLHPN

QJKKPQHIJK;`IHS;\PGVIKO;H_ZP;\JLHT

γR[ ;j ,GVHIGL; TG[PH_; [GQHJV; [JV; \JLHPN

QJKKPQHIJK;̀ IHS;SIOS;THVPKOHS;[VIQHIJK

OVIZ;\JLHT

γ[[H j ,GVHIGL;TG[PH_;[GQHJV;[JV;[GHIOMP;LJGN

γR[H j ,GVHIGL; TG[PH_; [GQHJV; [JV; [GHIOMP

THVPKOHS
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γRY j ,GVHIGL; TG[PH_; [GQHJV; GOGIKTH; TSPGV

[GILMVP

γR` j ,GVHIGL; TG[PH_; [GQHJV; [JV; THVPKOHS; J[

`PLN

ε j 5IPLN;THVPTT;VGHIJ;U.(D;W;,_X;)W.

λ j 2JK;NIRPKTIJKGL;TLPKNPVKPTT;VGHIJ

m; # #

$ $ %%& ' ( ' '$ !" # $ % %π =

$ %%'& &=

λQV j $LGTHIQ;\MQaLIKO;LJGN;[GQHJV

λP j $eMIYGLPKH;TLPKNPVKPTT;VGHIJ

λ3/ j 2JK^NIRPKTIJKGL;TLPKNPVKPTT;VGHIJ;IK

LGHPVGL;\PKNIKO

λTQV j $LGTHIQ;\MQaLIKO;LJGN;[GQHJV;J[;PGQS

THJVP_

n j ,JITTJKdT;VGHIJ

nQ j +JVVPQHIJK;[GQHJV

n[ j +JP[[IQIPKH;J[;[VIQHIJK;UTLIZ;[GQHJVX

nV j +GZGQIH_;VPNMQHIJK;[GQHJV

θ j #GHIJ;J[;HSP;VJHGHIJK;GH;HSP;SIKOP;ZJIKH

HJ;HSP;VPLGHIYP;PLGTHIQ;VJHGHIJK;J[;;HSP

[GV; PKN; J[; HSP; \PGR; TPORPKH

QJKHGIKIKO;ZLGTHIQ;SIKOP

ρ j 9KIH;RGTT;J[;THPPL

τ j :QHMGL;TSPGV;THVPTT;VGKOP;[JV;HSP;NPHGIL

QGHPOJV_

τ\ j 7MQaLIKO;TSPGV;THVPTT

τG\ j ,PVRITTI\LP;TSPGV;THVPTT;GH;HSP;TPVYIQP

LJGN

τQV<P j $LGTHIQ;QVIHIQGL;TSPGV;THVPTT

τ[ j !GHIOMP;TSPGV;THVPTT;VGKOP

τ[<;0Gi j =IOSPTH;TSPGV;THVPTT;VGKOP

τ[N j &PTIOK;TSPGV;[GHIOMP;THVPKOHS

τ[K j !GHIOMP;TSPGV;THVPTT;VGKOP;GH;9*+;Q_QLP

[JV;HSP;NPHGIL;QGHPOJV_

τY j :QHMGL;TSPGV;THVPTT;GH;TPVYIQP;LJGN

ψ j #GHIJ;J[;HSP;RJRPKHT;GH;HSP;PKNT;J[

HSP;LGHPVGLL_;MKTMZZJVHPN;LPKOHS;J[;;G

\PGR

Γ j !VGRP;\MQaLIKO;LJGN;[GQHJV

2"/$;j;/SP;TM\TQVIZHT;_<;g;NPKJHP;HSP;_^_;GKN;g^g;GiPT;J[;HSP

TPQHIJK<;VPTZPQHIYPL_];!JV;T_RRPHVIQGL;TPQHIJKT<;_^_;NPKJHPT;HSP

RIKJV;ZVIKQIZGL;GiIT;`SILTH;g^g;NPKJHPT;HSP;RGfJV;ZVIKQIZGL;GiIT

U)'';;X]

<( *"%$5

!JV;HSP;ZMVZJTP;J[;NPTIOK;QGLQMLGHIJKT;HSP;[JLLJ`IKO

MKIHT;GVP;VPQJRRPKNPNb

GX !JVQPT;GKN;LJGNT<;IK;a2<;a2WR<;a2WR.l

\X 9KIH;RGTT<;IK;aOWR6l

QX 9KIH;`PIOSH<;IK;a2WR6l

NX *HVPTTPT;GKN;THVPKOHST<;IK;2WRR.;U02WR.;JV

0,GXl;GKN

PX 0JRPKHT;U\PKNIKO<;PHQX<;IK;a2R]

!JV; QJKYPVTIJK; J[; JKP; T_THPR; J[; MKIHT; HJ; GKJHSPV

T_THPR<;GQQPZHPN;THGKNGVN;o>^>U)Xp;RG_;\P;VP[PVVPN]

8( 5$#"+#4+( +%=."5%&"5_( /&4=( #"+

^.%,[$

/SP;NIRPKTIJKT<;[JVR<;̀ PIOSH<;HJLPVGKQPT;J[;GLL;VJLLPN

TSGZPT<; GLL; VIYPHT<; \JLHT<; KMHT<; THMNT<; GKN;`PLNT; GKN

JHSPV; RPR\PVT; MTPN; IK; GK_; THPPL; THVMQHMVP; TSGLL

QJK[JVR; HJ; GQQPZHPN; THGKNGVNT; o>^>U.Xp<; `SPVPYPV

GZZLIQG\LP]

2( 3'#"5(#"+(+4#^%",5

2:1( ,LGKT<;NVG`IKOT;GKN;THVPTT;TSPPH;TSGLL;\P;ZVPZGVPN

GQQJVNIKO;HJ;GQQPZHPN;THGKNGVNT;o>^>U6Xp]

2:1:1( E76+)

/SP; ZLGKT; UNPTIOK; NVG`IKOTX; TSGLL; TSJ`; HSP; TIgPT<

TPQHIJKT<; GKN; HSP; VPLGHIYP; LJQGHIJKT; J[; HSP; YGVIJMT

RPR\PVT];!LJJV; LPYPLT<; QJLMRK;QPKHVPT<; GKN;J[[TPHT

TSGLL;\P;NIRPKTIJKPN];,LGKT;TSGLL;\P;NVG`K;HJ;G;TQGLP

LGVOP;PKJMOS;HJ;QJKYP_;HSP;IK[JVRGHIJK;GNPeMGHPL_]

,LGKT; TSGLL; IKNIQGHP; HSP; H_ZP; J[; QJKTHVMQHIJK; HJ; \P

PRZLJ_PNl;GKN;TSGLL;\P;TMZZLPRPKHPN;\_;TMQS;NGHG

JK; HSP; GTTMRPN; LJGNT<; TSPGVT<; RJRPKHT; GKN; GiIGL

[JVQPT; HJ; \P; VPTITHPN; \_; GLL; RPR\PVT; GKN; HSPIV

QJKKPQHIJKT<; GT; RG_; \P; VPeMIVPN; [JV; HSP; ZVJZPV

ZVPZGVGHIJK;J[;TSJZ;NVG`IKOT];:K_;TZPQIGL;ZVPQGMHIJK

HJ;\P;HGaPK;IK;HSP;PVPQHIJK;J[;THVMQHMVP<;[VJR;HSP;NPTIOK

QJKTINPVGHIJK;TSGLL;GLTJ;\P;IKNIQGHPN;IK;HSP;NVG`IKO]

2:1:!( 5"*3&?$6K#+N)

*SJZ; NVG`IKOT<; OIYIKO; QJRZLPHP; IK[JVRGHIJK

KPQPTTGV_;[JV;HSP;[G\VIQGHIJK;J[;HSP;QJRZJKPKH;ZGVHT

J[; HSP; THVMQHMVP; IKQLMNIKO; HSP; LJQGHIJK<; H_ZP<; TIgP<

LPKOHS;GKN;NPHGIL;J[;GLL;`PLNT;GKN;[GTHPKPVT;TSGLL;\P

ZVPZGVPN;IK;GNYGKQP;J[; HSP;GQHMGL;[G\VIQGHIJK];/SP_

TSGLL;QLPGVL_;NITHIKOMITS;\PH`PPK;TSJZ;GKN;[IPLN;VIYPHT<

\JLHT; GKN; `PLNT]; !JV; GNNIHIJKGL; IK[JVRGHIJK; HJ; \P

IKQLMNPN;JK;NVG`IKOT;[JV;NPTIOKT;\GTPN;JK;HSP;MTP;J[

`PLNIKO<;VP[PVPKQP;TSGLL;\P;RGNP;HJ;GZZVJZVIGHP;1KNIGK

*HGKNGVNT];*SJZ;NVG`IKOT;TSGLL;\P;RGNP;IK;QJK[JVRIH_

`IHS;GQQPZHPN;THGKNGVN;o>^>U8Xp](:;RGVaIKO;NIGOVGR

GLLJHHIKO;NITHIKQH;INPKHI[IQGHIJK;RGVaT;HJ;PGQS;TPZGVGHP

ZGVH;J[;THPPL;̀ JVa;TSGLL;\P;ZVPZGVPN];/SP;NIGOVGR;TSGLL

\P; TM[[IQIPKH; HJ; PKTMVP; QJKYPKIPKH; GTTPR\L_; GKN

PVPQHIJK;GH;TIHP]

2:!( *_R\JLT; MTPN; [JV; `PLNIKO; JK; ZLGKT; GKN; TSJZ

NVG`IKOT;TSGLL;\P;GQQJVNIKO;HJ;OJJN;ZVGQHIQP;o>^>U(Xp]
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;( -&"`."$%&"(/&4(=.=).4(#a.5

9KLPTT;JHSPV`ITP;TZPQI[IPN;QJKYPKHIJK;MTPN;[JV;RPR\PV

GiPT;IT;GT;[JLLJ`T;U)'';!IO];)Xb

GX 212;GLJKO;HSP;RPR\PV]

\X M1M&GK;GiIT;J[;HSP;QVJTT^TPQHIJK<

)X ZPVZPKNIQMLGV;HJ;HSP;[LGKOPT<;GKN

.X ZPVZPKNIQMLGV; HJ; HSP; TRGLLPV; LPO; IK; GK

GKOLP;TPQHIJK]

QX O1O;GK;GiIT;J[;HSP;QVJTT^TPQHIJK

)X GiIT;ZGVGLLPL;HJ;[LGKOPT<;GKN

.X GiIT; ZGVGLLPL; HJ; TRGLLPV; LPO; IK; GKOLP

TPQHIJK]

NX .1.&RGfJV;GiIT;U`SPK;IH;NJPT;KJH;QJIKQINP;̀ IHS

O1O;GiITX]

PX (1(&RIKJV;GiIT;U`SPK;IH;NJPT;KJH;QJIKQINP;̀ IHS

M1M;GiITX]

!14];);:@$*;"!;0$07$#*
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2"/$*

1; ,PVQPKHGOP; J[; PLJKOGHIJK; TSGLL; \P; HGaPK; JYPV; HSP; OGMOP; LPKOHS; J[; (]>(
,
L- ; `SPVP;5D; m; JVIOIKGL; QVJTT^TPQHIJKGL; GVPG; J[; HSP; HPTH

TZPQIRPK]

!(:\\VPYIGHIJKTb;";m;"VNIKGV_<;&;m;&VG`IKO<;&&;m;&PPZ;&VG`IKO<;$&&;m;$iHVG;&PPZ;&VG`IKO]

)X;*HVPTT;GH;D].;ZPVQPKH;KJK^ZVJZJVHIJKGL;PLJKOGHIJK<;D#+8

TSGLL;\P; HGaPK;GT;D]>; HIRPT; HSP;ZVJfPQHPN;GVPG;J[; HSP

RPR\PV;U)'';<;J[;,GVH;>;c*HVMQHMVGL;&PTIOK<;*PQHIJK;)

3JGNT<;!JVQPT;GKN;$[[PQHTdX]

9:!:1:<( $GVHSeMGaP;LJGNT;TSGLL;\P;GTTMRPN;GT;ZPV;HSP

VPQJRRPKNGHIJKT;J[;8; J[;,GVH; >; c*HVMQHMVGL;&PTIOK<

*PQHIJK;);3JGNT<;!JVQPT;GKN;$[[PQHTd;J[;HSP;+JNP]

9:!:1:8; /SP;PVPQHIJK;LJGNT;GKN;HPRZPVGHMVP;P[[PQHT;TSGLL

\P;QJKTINPVPN;GT;TZPQI[IPN;IK;9:7;GKN;9:<_(VPTZPQHIYPL_]

9:7( .NB?D@GC('GEAH

:LL;LJGNT;VPeMIVPN;HJ;\P;QGVVIPN;\_;HSP;THVMQHMVP;JV;GK_

ZGVH;J[;IH;NMP;HJ;THJVGOP;JV;ZJTIHIJKIKO;J[;QJKTHVMQHIJK

RGHPVIGL;GKN;PVPQHIJK;PeMIZRPKH<; IKQLMNIKO;GLL; LJGNT

NMP;HJ;JZPVGHIJK;J[;TMQS;PeMIZRPKH;TSGLL;\P;QJKTINPVPN

GT; PVPQHIJK; LJGNT]; ,VJZPV; ZVJYITIJK; TSGLL; \P; RGNP<
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IKQLMNIKO;HPRZJVGV_;\VGQIKOT<;HJ;HGaP;QGVP;J[;GLL;THVPTTPT

NPYPLJZPN;NMVIKO;PVPQHIJK];&PGN;LJGN<;`IKN;LJGN;GKN

GLTJ;TMQS;ZGVHT;J[;HSP;IRZJTPN;LJGN;GT;̀ JMLN;\P;IRZJTPN

JK;HSP;THVMQHMVP;NMVIKO;HSP;ZPVIJN;J[;PVPQHIJK;TSGLL;\P

HGaPK;GT;GQHIKO;HJOPHSPV;`IHS;HSP;PVPQHIJK;LJGNT];/SP

THVMQHMVP;GT;G;`SJLP;GKN;GLL;ZGVHT;J[; HSP;THVMQHMVP; IK

QJKfMKQHIJK; `IHS; HSP; HPRZJVGV_; \VGQIKOT; TSGLL; \P

QGZG\LP;J[;TMTHGIKIKO;HSPTP;LJGNT;NMVIKO;PVPQHIJK]

9:<( $BIJBNEDONB(.MMB?DH

9:<:1( $iZGKTIJK; GKN; QJKHVGQHIJK; NMP; HJ; QSGKOPT; IK

HPRZPVGHMVP;J[;HSP;RPR\PVT;GKN;PLPRPKHT;J[;G;THVMQHMVP

TSGLL;\P;QJKTINPVPN;GKN;GNPeMGHP;ZVJYITIJK;RGNP;[JV

TMQS;P[[PQH]

9:<:!( /SP;HPRZPVGHMVP;VGKOP;YGVIPT;[JV;NI[[PVPKH;LJQGLIHIPT

GKN;MKNPV;NI[[PVPKH;NIMVKGL;GKN;TPGTJKGL;QJKNIHIJKT];/SP

G\TJLMHP;RGiIRMR;GKN;RIKIRMR;HPRZPVGHMVPT<;`SIQS

RG_;\P;PiZPQHPN;IK;NI[[PVPKH;LJQGLIHIPT;J[;HSP;QJMKHV_<

RG_; \P; J\HGIKPN; [VJR; HSP; 1KNIG; 0PHPJVJLJOIQGL

&PZGVHRPKH; GKN; MTPN; IK; GTTPTTIKO; HSP; RGiIRMR

YGVIGHIJKT; J[; HPRZPVGHMVP; [JV; `SIQS; ZVJYITIJK; [JV

PiZGKTIJK;GKN;QJKHVGQHIJK;SGT;HJ;\P;RGNP;IK;HSP;THVMQHMVP]

9:<:7( /SP; VGKOP; J[; YGVIGHIJK; IK; HPRZPVGHMVP; J[; HSP

\MILNIKO;RGHPVIGLT;RG_;\P;GZZVPQIG\L_;OVPGHPV;JV;LPTTPV

HSGK;HSP;YGVIGHIJK;J[;GIV;HPRZPVGHMVP;GKN;IT;IK[LMPKQPN

\_;HSP;QJKNIHIJK;J[;PiZJTMVP;GKN;HSP;VGHP;GH;`SIQS;HSP

RGHPVIGLT; QJRZJTIKO; HSP; THVMQHMVP; G\TJV\; JV; VGNIGHP

SPGH];/SIT;NI[[PVPKQP;IK;HPRZPVGHMVP;YGVIGHIJKT;J[;HSP

RGHPVIGL;GKN;GIV;TSGLL;\P;OIYPK;NMP;QJKTINPVGHIJK];/SP

P[[PQH;J[;NI[[PVPKHIGL;HPRZPVGHMVP;`IHSIK;GK;PLPRPKH;JV

RPR\PV<;NMP;HJ;ZGVH;PiZJTMVP;HJ;NIVPQH;TMKLIOSH;TSGLL

GLTJ;\P;QJKTINPVPN]

9:<:<( /SP;QJP[[IQIPKH;J[;HSPVRGL;PiZGKTIJK;[JV;THPPL;IT

GT;OIYPK;IK;Q:!:<:1UPX]

9:8( 'GEA(-GIR@CED@GCH

9:8:1( 3JGN;QJR\IKGHIJKT;[JV;NPTIOK;ZMVZJTPT;TSGLL;\P

HSJTP; HSGH; ZVJNMQP;RGiIRMR; [JVQPT; GKN; P[[PQHT; GKN

QJKTPeMPKHL_;RGiIRMR;THVPTTPT;GKN;NP[JVRGHIJKT];/SP

[JLLJ`IKO;QJR\IKGHIJK;J[;LJGNT;̀ IHS;GZZVJZVIGHP;ZGVHIGL

TG[PH_;[GQHJVT;U)'';/G\LP;8X;RG_;\P;QJKTINPVPNb

GX &PGN;LJGN;s;1RZJTPN;LJGN<

\X &PGN; LJGN; s; 1RZJTPN; LJGN; s; %IKN; JV

$GVHSeMGaP;LJGN<

QX &PGN;LJGN;s;%IKN;JV;$GVHSeMGaP;LJGN<;GKN

NX &PGN;LJGN;s;$VPQHIJK;LJGN]

2"/$;j;1K;HSP;QGTP;J[;THVMQHMVPT;TMZZJVHIKO;QVGKPT<;IRZJTPN

LJGNT;TSGLL;IKQLMNP;HSP;QVGKP;P[[PQHT;GT;OIYPK;IK;9:8:<]

9:8:!( %IKN; LJGN; GKN; PGVHSeMGaP; LJGNT; TSGLL; KJH; \P

GTTMRPN;HJ;GQH;TIRMLHGKPJMTL_];/SP;P[[PQH;J[;PGQS;TSGLL

\P;QJKTINPVPN;TPZGVGHPL_]

9:8:7( /SP;P[[PQH;J[;QVGKPT;HJ;\P;QJKTINPVPN;MKNPV;IRZJTPN

LJGNT;TSGLL;IKQLMNP;HSP;YPVHIQGL;LJGNT<;PQQPKHVIQIH_;P[[PQHT

IKNMQPN; \_; HSP; YPVHIQGL; LJGNT<; IRZGQH; [GQHJVT<; LGHPVGL

UTMVOPX;GKN;HSP;LJKOIHMNIKGL;USJVIgJKHGLX;HSVMTHT<;KJH;GQHIKO

TIRMLHGKPJMTL_<; GQVJTT; GKN; GLJKO; HSP; QVGKP; VGIL<

VPTZPQHIYPL_;o)'';7;J[;,GVH;>;c*HVMQHMVGL;&PTIOK<;*PQHIJK )

3JGNT<;!JVQPT;GKN;$[[PQHTd;J[;HSP;+JNPp]

9:8:< ( /SP; QVGKP; LJGNT; GKN; HSPIV; QJR\IKGHIJKT; HJ;\P

QJKTINPVPN;TSGLL;\P;GT; IKNIQGHPN;\_; HSP;QMTHJRPV]; 1K

HSP; G\TPKQP; J[; GK_; TZPQI[IQ; IKNIQGHIJKT<; HSP; LJGN

QJR\IKGHIJKT;TSGLL;\P;IK;GQQJVNGKQP;̀ IHS;HSP;ZVJYITIJKT

IK; 7; J[; ,GVH; >; c*HVMQHMVGL; &PTIOK<; *PQHIJK; ); 3JGNT<

!JVQPT;GKN;$[[PQHTd;J[;HSP;+JNP;JV;GT;OIYPK;\PLJ`b

GX ?PVHIQGL; LJGNT; `IHS; [MLL; IRZGQH; [VJR; JKP

LJGNPN;QVGKP;JV;H`J;QVGKPT;IK;QGTP;J[;HGKNPR

JZPVGHIJK<;HJOPHSPV;̀ IHS;YPVHIQGL;LJGNT;̀ IHSJMH

IRZGQH;[VJR;GT;RGK_;LJGNPN;QVGKPT;GT;RG_

\P;ZJTIHIJKPN;[JV;RGiIRMR;P[[PQH<;GLJKO;̀ IHS

RGiIRMR; SJVIgJKHGL; HSVMTH; [VJR; JKP; QVGKP

JKL_;JV;H`J;IK;QGTP;J[;HGKNPR;JZPVGHIJKl

\X 3JGNT; GT; TZPQI[IPN; IK; 9:8:<( UGX<; TM\fPQH; HJ

QVGKPT; IK;RGiIRMR;J[;GK_; H`J;\G_T;J[; HSP

\MILNIKO;QVJTT^TPQHIJK;TSGLL;\P;QJKTINPVPN;[JV

RMLHI^\G_;RMLHI^QVGKP;OGKHVIPTl

QX /SP;LJKOIHMNIKGL;HSVMTH;JK;G;QVGKP;HVGQa;VGIL

TSGLL; \P; QJKTINPVPN; [JV; G; RGiIRMR; J[; H`J

LJGNPN;QVGKPT;JK;HSP;HVGQal;GKN

NX 3GHPVGL;HSVMTH;UTMVOPX;GKN;LJKOIHMNIKGL;HSVMTH

GQHIKO; GQVJTT; GKN; GLJKO; HSP; QVGKP; VGIL<

VPTZPQHIYPL_; TSGLL; \P; GTTMRPN; KJH; HJ; GQH

TIRMLHGKPJMTL_];/SP;P[[PQH;J[;PGQS;[JVQP<;TSGLL

SJ`PYPV;\P;IKYPTHIOGHPN;TPZGVGHPL_]

9:8:8( %SILP; IKYPTHIOGHIKO; HSP; P[[PQH; J[; PGVHSeMGaP

[JVQPT<;HSP;VPTMLHIKO;P[[PQH;[VJR;NPGN;LJGNT;J[;GLL;QVGKPT

ZGVaPN;IK;PGQS;\G_<;ZJTIHIJKPN;HJ;QGMTP;RGiIRMR;P[[PQH

TSGLL;\P;QJKTINPVPN]

9:8:2( /SP;QVGKP;VMK`G_;OIVNPVT;TMZZJVHIKO;\MRZPVT

TSGLL; \P; QSPQaPN; [JV; \MRZPV; IRZGQH; LJGNT; GLTJ<; GT

TZPQI[IPN;\_;HSP;RGKM[GQHMVPVT]

9:8:;( *HVPTTPT;NPYPLJZPN;NMP;HJ;TPQJKNGV_;P[[PQHT;TMQS

GT;SGKNLIKOl; PVPQHIJK<; HPRZPVGHMVP; GKN; TPHHLPRPKH;J[

[JMKNGHIJKT<;I[;GK_<;TSGLL;\P;GZZVJZVIGHPL_;GNNPN;HJ;HSP

THVPTTPT;QGLQMLGHPN;[VJR;HSP;QJR\IKGHIJK;J[;LJGNT;THGHPN

IK;9:8:1<;`IHS;GZZVJZVIGHP;ZGVHIGL;TG[PH_;[GQHJVT]

9:2 (,BGIBDN@?EF(3NGJBND@BH

9:2:1(T'+'$67

/SP;OPJRPHVIQGL;ZVJZPVHIPT;J[;HSP;OVJTT;GKN;HSP;P[[PQHIYP

QVJTT^TPQHIJKT; J[; G; RPR\PV; JV; ZGVH; HSPVPJ[<; TSGLL; \P

QGLQMLGHPN;JK;HSP;[JLLJ`IKO;\GTITb

GX /SP;ZVJZPVHIPT;J[;HSP;OVJTT;QVJTT^TPQHIJK;TSGLL

\P;QGLQMLGHPN; [VJR; HSP;TZPQI[IPN;TIgP;J[; HSP
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RPR\PV; JV; ZGVH; HSPVPJ[; JV; VPGN; [VJR

GZZVJZVIGHP;HG\LP]

\X /SP;ZVJZPVHIPT;J[;HSP;P[[PQHIYP;QVJTT^TPQHIJK

TSGLL;\P;QGLQMLGHPN;\_;NPNMQHIKO;[VJR;HSP;GVPG

J[;HSP;OVJTT;QVJTT^TPQHIJK<;HSP;[JLLJ`IKOb

)X /SP;TPQHIJKGL;GVPG;IK;PiQPTT;J[;P[[PQHIYP

ZLGHP;`INHS<; IK;QGTP;J[; TLPKNPV; TPQHIJKT

U)'';9:;:!X]

.X /SP;TPQHIJKGL;GVPGT;J[;GLL;SJLPT;IK;HSP;TPQHIJK

PiQPZH;[JV;ZGVHT;IK;QJRZVPTTIJK];1K;QGTP;J[

ZMKQSPN;SJLPT<;SJLP;TIgP;.;RR;IK;PiQPTT;J[

HSP;GQHMGL;NIGRPHPV;RG_;\P;NPNMQHPN]

9:;(-FEHH@M@?ED@GC(GM(-NGHHT5B?D@GCH

9:;:1( ,LGHP; PLPRPKHT; J[; G; QVJTT^TPQHIJK; RG_; \MQaLP

LJQGLL_;NMP;HJ;QJRZVPTTIYP;THVPTTPT];/SP;LJQGL;\MQaLIKO

QGK;\P;GYJINPN;\P[JVP; HSP; LIRIH; THGHP; IT; GQSIPYPN;\_

LIRIHIKO;HSP;̀ INHS;HJ;HSIQaKPTT;VGHIJ;J[;PGQS;PLPRPKH;J[

G;QVJTT^TPQHIJK;TM\fPQHPN;HJ;QJRZVPTTIJK;NMP;HJ;GiIGL

[JVQP<;RJRPKH;JV;TSPGV]

9:;:1:1( %SPK;ZLGTHIQ; GKGL_TIT; IT; MTPN<; HSP;RPR\PVT

TSGLL;\P;QGZG\LP;J[;[JVRIKO;ZLGTHIQ;SIKOPT;̀ IHS;TM[[IQIPKH

VJHGHIJK;QGZGQIH_;UNMQHILIH_X;`IHSJMH;LJQGL;\MQaLIKO<;HJ

PKG\LP;HSP;VPNITHVI\MHIJK;J[;\PKNIKO;RJRPKH;VPeMIVPN

\P[JVP;[JVRGHIJK;J[;HSP;[GILMVP;RPQSGKITR]

9:;:1:!( %SPK;PLGTHIQ;GKGL_TIT;IT;MTPN<;HSP;RPR\PV;TSGLL

\P; QGZG\LP; J[; NPYPLJZIKO; HSP; _IPLN; THVPTT; MKNPV

QJRZVPTTIJK;`IHSJMH;LJQGL;\MQaLIKO]

9:;:!("K;\GTIT;J[; HSP;G\JYP<;[JMV;QLGTTPT;J[;TPQHIJKT

GVP;NP[IKPN;GT;[JLLJ`Tb

GX >76))&U&UE76)!#-V&/;+VJTT^TPQHIJKT<;̀ SIQS;QGK

NPYPLJZ;ZLGTHIQ;SIKOPT;GKN;SGYP;HSP;VJHGHIJK

QGZGQIH_;VPeMIVPN;[JV;[GILMVP;J[;HSP;THVMQHMVP

\_;[JVRGHIJK;J[;ZLGTHIQ;RPQSGKITR];/SP;̀ INHS

HJ;HSIQaKPTT;VGHIJ;J[;ZLGHP;PLPRPKHT;TSGLL;\P

LPTT;HSGK;HSGH;TZPQI[IPN;MKNPV;+LGTT;);U,LGTHIQX<

IK;/G\LP;.]

\X >76))&W& X>*Y36-!V&/&+VJTT^TPQHIJKT<;`SIQS

QGK;NPYPLJZ;ZLGTHIQ;RJRPKH;J[;VPTITHGKQP<;\MH

SGYP;IKGNPeMGHP;ZLGTHIQ;SIKOP;VJHGHIJK;QGZGQIH_

[JV;[JVRGHIJK;J[;ZLGTHIQ;RPQSGKITR<;NMP;HJ;LJQGL

\MQaLIKO];/SP;`INHS;HJ;HSIQaKPTT;VGHIJ;J[;ZLGHP

PLPRPKHT;TSGLL;\P;LPTT;HSGK;HSGH;TZPQI[IPN;MKNPV

+LGTT; .; U+JRZGQHX<; \MH; OVPGHPV; HSGK; HSGH

TZPQI[IPN;MKNPV;+LGTT;);U,LGTHIQX<;IK;/G\LP;.]

QX >76))&Z;U5'Y#1-*Y36-!V&/;+VJTT^TPQHIJKT<;IK

`SIQS; HSP; PiHVPRP; [I\PV; IK; QJRZVPTTIJK;QGK

VPGQS;_IPLN;THVPTT<;\MH;QGKKJH;NPYPLJZ;HSP;ZLGTHIQ

RJRPKH;J[;VPTITHGKQP<;NMP;HJ;LJQGL;\MQaLIKO]

/SP;`INHS;HJ;HSIQaKPTT;VGHIJ;J[;ZLGHP;PLPRPKHT

TSGLL;\P;LPTT;HSGK;HSGH;TZPQI[IPN;MKNPV;+LGTT;6

U*PRI^QJRZGQHX<;\MH;OVPGHPV;HSGK;HSGH;TZPQI[IPN

MKNPV;+LGTT;.;U+JRZGQHX<;IK;/G\LP;.]

NX >76))&[&X57'+%'$V&/;+VJTT^TPQHIJKT;IK;`SIQS

HSP; PLPRPKHT; \MQaLP; LJQGLL_; PYPK; \P[JVP

VPGQSIKO;_IPLN;THVPTT];/SP;`INHS;HJ;HSIQaKPTT

VGHIJ;J[;ZLGHP;PLPRPKHT;TSGLL;\P;OVPGHPV; HSGK

HSGH;TZPQI[IPN;MKNPV;+LGTT;6;U*PRI^QJRZGQHX<

IK;/G\LP;.];1K;TMQS;QGTPT<;HSP;P[[PQHIYP;TPQHIJKT

[JV; NPTIOK; TSGLL; \P; QGLQMLGHPN; PIHSPV; \_

[JLLJ`IKO; HSP; ZVJYITIJKT; J[; OJJN; ZVGQHIQP

o>^>U68Xp; HJ; GQQJMKH; [JV; HSP; ZJTH^LJQGL^

\MQaLIKO; THVPKOHS; JV; \_; QJKTPVYGHIYPL_

NPNMQHIKO; `INHS; J[; HSP; QJRZVPTTIJK; ZLGHP

PLPRPKH;IK;PiQPTT;J[;HSP;TPRI^QJRZGQH;TPQHIJK

LIRIH;U)'';!IO];.7;GKN;!IO];.+X]

/SP;NPTIOK;J[;TLPKNPV;̀ P\;PLPRPKHT;IK;[LPiMVGL

RPR\PVT;RG_;\P;NJKP;GT;OIYPK; IK;1<:!:1:1

[JV;[LPiMVP;GKN;1<:<:!:!;[JV;TSPGV]

%SPK;NI[[PVPKH;PLPRPKHT;J[;G;QVJTT^TPQHIJK;[GLL;MKNPV

NI[[PVPKH; QLGTTPT<; HSP; TPQHIJK; TSGLL; \P; QLGTTI[IPN; GT

OJYPVKPN;\_;HSP;RJTH;QVIHIQGL;PLPRPKH]

/SP;RGiIRMR;YGLMP;J[;LIRIHIKO;̀ INHS;HJ;HSIQaKPTT;VGHIJT

J[;PLPRPKHT;[JV;NI[[PVPKH;QLGTTI[IQGHIJKT;J[;TPQHIJKT;GVP

OIYPK;IK;!IO];.:];/SP;P[[PQHIYP;TPQHIJK;IK;QGTP;J[;QLGTT

8;UTLPKNPV;PLPRPKHTX;RG_;\P;QJKTPVYGHIYPL_;HGaPK;GT

TSJ`K;IK;!IO];.7;GKN;!IO];.+]

9:;:7(0M3')&*,&@7'Y'+!)

GX \+!'$+67& '7'Y'+!)& /; /SPTP; GVP; PLPRPKHT

GHHGQSPN;GLJKO;\JHS;LJKOIHMNIKGL;PNOPT;HJ;JHSPV

PLPRPKHT; JV; HJ; LJKOIHMNIKGL; THI[[PKPVT

QJKKPQHPN;GH;TMIHG\LP; IKHPVYGLT; HJ; HVGKTYPVTP

THI[[PKPVTl;[JV;PiGRZLP;`P\;J[;1^TPQHIJK;GKN

[LGKOPT;GKN;`P\;J[;\Ji;TPQHIJK]

\X Q.!)#%'&'7'Y'+!)&*$&*.!)!6+%)&/&/SPTP;GVP

PLPRPKHT; GHHGQSPN; GLJKO; JKL_; JKP; J[; HSP

LJKOIHMNIKGL;PNOPT; HJ;GK;GNfGQPKH;PLPRPKH<

HSP;JHSPV;PNOP;\PIKO;[VPP;HJ;NITZLGQP;JMH;J[

ZLGKP<;[JV;PiGRZLP;[LGKOP;JYPVSGKO;J[;GK;1^

TPQHIJK<; THPR; J[; /^TPQHIJK; GKN; LPOT; J[; GK

GKOLP;TPQHIJK]

QX 063'$'%&'7'Y'+!)&/&/SPTP;RG_;\P;HVPGHPN;GT

[LGH; PLPRPKHT; SGYIKO; GYPVGOP; HSIQaKPTT; GT

NP[IKPN;IK;GQQPZHPN;THGKNGVN;o>^>U6(Xp]

/SP;NPTIOK;J[;TLPKNPV;QJRZVPTTIJK;PLPRPKH;U+LGTT;8X

QJKTINPVIKO;HSP;THVPKOHS;\P_JKN;PLGTHIQ;LJQGL;\MQaLIKO

J[;PLPRPKH;IT;JMHTINP;HSP;TQJZP;J[;HSIT;TPQHIJK];#P[PVPKQP

RG_;\P;RGNP; HJ; IK;OJJN;ZVGQHIQP; o>^>U68Xp; [JV; TMQS

NPTIOK;ZVJYITIJKT];/SP;NPTIOK;J[;TLPKNPV;̀ P\;PLPRPKHT

RG_; \P; RGNP; GT; OIYPK; IK; 1<:!:1:1( [JV; [LPiMVP

GKN 1<:<:!:!([JV;TSPGV]
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U)'' !IO] .X
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PLPRPKHT;\JLHPN;JV;`PLNPN;HJOPHSPV<;HSP;LIRIHIKO;`INHS
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HJ;HSIQaKPTT;VGHIJT;GT;IK;/G\LP;.;TSJMLN;\P;QJKTINPVPN

JK;\GTIT;J[;HSP;[JLLJ`IKOb

GX "MHTHGKNIKO;`INHS;J[;QJRZJMKN;PLPRPKH;U<PX

HJ;IHT;J`K;HSIQaKPTT]

\X /SP; IKHPVKGL; `INHS; J[; PGQS; GNNPN; ZLGHP

\PH`PPK; HSP; LIKPT; J[; `PLNT; JV; [GTHPKPVT

QJKKPQHIKO;IH;HJ;HSP;JVIOIKGL;TPQHIJK;HJ;IHT;J`K

HSIQaKPTT]
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1($LPRPKHT;`SIQS;PiQPPN;TPRI^QJRZGQH;LIRIHT;GVP;HJ;\P;HGaPK;GT;J[;TLPKNPV;+VJTT^TPQHIJK

!!ε&m;U.(D;W;'_;X
)W.

7(%P\T;TSGLL;\P;QSPQaPN;[JV;TSPGV;\MQaLIKO;IK;GQQJVNGKQP;`IHS;1<:<:!;`SPK;!W"&P;>-ε];%SPVP<;#;IT;HSP;`INHS;J[;HSP;PLPRPKH;RG_;\P

HGaPK;GT;QLPGV;NITHGKQP;\PH`PPK;LGHPVGL;TMZZJVHT;JV;\PH`PPK;LGHPVGL;TMZZJVH;GKN;[VPP;PNOP<;GT;GZZVJZVIGHP<;H;IT;HSP;HSIQaKPTT;J[;PLPRPKH<

N;IT;HSP;NPZHS;J[;HSP;`P\<;$;IT;HSP;JMHPV;NIGRPHPV;J[;HSP;PLPRPKH;U%&&;!IO;.<;9:;:7;GKN;9:;:<X]

<(&I[[PVPKH;PLPRPKHT;J[;G;QVJTT^TPQHIJK;QGK;\P;IK;NI[[PVPKH;QLGTTPT];1K;TMQS;QGTPT;HSP;TPQHIJK;IT;QLGTTI[IPN;\GTPN;JK;HSP;LPGTH;[GYJMVG\LP

QLGTTI[IQGHIJK]

8(/SP;THVPTT;VGHIJ;');GKN;'.;GVP;NP[IKPN;GTb

');m;
I3%Q*";*G!&*2!;*E,*";'%&!'';4/!2*%,G!L;,R;%!/',"!6
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QX :K_;JMHTHGKN;J[;HSP;GNNPN;ZLGHPT;\P_JKN;HSP

LIKP; J[; `PLNT; JV; [GTHPKPVT; QJKKPQHIKO; IH; HJ

JVIOIKGL;TPQHIJK;HJ;IHT;J`K;HSIQaKPTT]

9:Q( =EZ@IOI(.MMB?D@XB(5FBCABNCBHH(4ED@G

9:Q:1(/SP;RGiIRMR;P[[PQHIYP;TLPKNPVKPTT;VGHIJ<;()*'+

YGLMPT;J[; G;\PGR<; THVMH;JV; HPKTIJK;RPR\PV; TSGLL;KJH

PiQPPN; HSJTP;OIYPK; IK;/G\LP;6]; c()d; IT; HSP; P[[PQHIYP

LPKOHS;J[;HSP;RPR\PV;GKN;c'`;IT;GZZVJZVIGHP;VGNIMT;J[
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O_VGHIJK; \GTPN; JK; HSP; P[[PQHIYP; TPQHIJK; GT; NP[IKPN

IK 9:2:1]

9:9( 4BH@HDEC?B(DG([GN@cGCDEF(/GN?BH

9:9:1(1K;NPTIOKIKO;HSP;THPPL;[VGRP;`JVa;J[;G;\MILNIKO<

ZVJYITIJK; TSGLL; \P; RGNP; U\_; GNPeMGHP; RJRPKH

QJKKPQHIJKT;JV;\_;G;T_THPR;J[;\VGQIKOX;HJ;P[[PQHIYPL_

HVGKTRIH; HJ; HSP; [JMKNGHIJKT;GLL; HSP;SJVIgJKHGL; [JVQPT<

OIYIKO;NMP;GLLJ`GKQP; [JV; HSP; THI[[PKIKO;P[[PQH;J[; HSP

`GLLT;GKN;[LJJVT<;`SPVP;GZZLIQG\LP]

9:9:! %SPK;HSP;`GLLT<;JV;`GLLT;GKN;[LJJVT;GKNWJV;VJJ[T

GVP;QGZG\LP;J[;P[[PQHIYPL_;HVGKTRIHHIKO;GLL;HSP;SJVIgJKHGL

[JVQPT;NIVPQHL_;HJ;HSP;[JMKNGHIJKT<;HSP;THVMQHMVGL;THPPL

[VGRP`JVa;RG_;\P;NPTIOKPN;`IHSJMH;QJKTINPVIKO;HSP

P[[PQH;J[;`IKN;JV;PGVHSeMGaP]

9:9:7( %IKN;GKN;PGVHSeMGaP;[JVQPT;GVP;VPYPVTI\LP;GKN

HSPVP[JVP; QGLL; [JV; VIOINIH_; GKN; THVPKOHS; MKNPV; [JVQP

VPYPVTGL;IK;\JHS;LJKOIHMNIKGL;GKN;HVGKTYPVTP;NIVPQHIJKT]

/J; VPTITH; HJVTIJKGL; P[[PQHT; J[; `IKN; GKN; PGVHSeMGaP

[JVQPT<; \VGQIKOT; IK; ZLGK; TSJMLN; \P; ZVJYINPN; GKN

IKHPOVGLL_; QJKKPQHPN; `IHS; HSP; LJKOIHMNIKGL; GKN

HVGKTYPVTP; \VGQIKOT<; HJ; IRZGVH; GNPeMGHP; HJVTIJKGL

VPTITHGKQP;HJ;HSP;THVMQHMVP]

9:9:7:1; 1K; TSPN; H_ZP; THPPL; RILL; \MILNIKOT<; GNPeMGHP

\VGQIKOT; TSGLL; \P; ZVJYINPN; HJ; HVGKT[PV; HSP; `IKN; JV

PGVHSeMGaP; LJGNT; [VJR; HSPIV; ZJIKHT; J[; GQHIJK; HJ; HSP

GZZVJZVIGHP; TMZZJVHIKO; RPR\PVT]; %SPVP; HSP

QJKKPQHIJKT; HJ; HSP; IKHPVIJV; QJLMRKT; JV; [VGRPT; GVP

NPTIOKPN;TMQS;HSGH;HSP;`IKN;JV;PGVHSeMGaP;LJGNT;`ILL

KJH;\P;HVGKT[PVVPN;HJ;HSP;IKHPVIJV;QJLMRKT<;HSP;PiHPVIJV

QJLMRKT;JV;[VGRPT;TSGLL;\P;NPTIOKPN;HJ;VPTITH;HSP;HJHGL

`IKN;JV;PGVHSeMGaP; LJGNT];%SPVP; HSP;QJKKPQHIJKT; HJ

HSP;IKHPVIJV;QJLMRKT;GKN;[VGRPT;GVP;NPTIOKPN;TMQS;HSGH

HSP;`IKN;JV;PGVHSeMGaP;P[[PQHT;GVP; HVGKT[PVVPN; HJ; HSP

IKHPVIJV; QJLMRKT; GLTJ<; GKN; `SPVP; GNPeMGHP; VIOIN

NIGZSVGOR;GQHIJK;QGK;\P;RJ\ILIgPN;GT;IK;HSP;QGTP;J[

HSP; QGTH^IK;ZLGQP;#+; TLG\<; \JHS; PiHPVIJV; GKN; IKHPVIJV
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%SPVP; G; `GLL<; JV; JHSPV; OVGYIH_; LJGN<; IT; ZLGQPN

PQQPKHVIQGLL_;MZJK;HSP;[LGKOP;J[;G;TMZZJVHIKO;THPPL;\PGR<

HSP; \PGR; GKN; IHT; QJKKPQHIJKT; TSGLL; \P; NPTIOKPN; [JV

HJVTIJK<;MKLPTT;HSP;\PGR;IT;VPTHVGIKPN;LGHPVGLL_;IK;TMQS

G;`G_;GT;HJ;ZVPYPKH;HSP;H`ITHIKO;J[;HSP;\PGR]

9:10( .ZJECH@GC(dG@CDH

$iZGKTIJK; fJIKHT; IK; QGTP; J[; LJ`^VITP; \MILNIKOT; TSGLL

QJRZL_; `IHS; 9:10:1( HJ( 9:10:<]; !JV; VPeMIVPRPKH; J[

PiZGKTIJK; fJIKHT; IK; SIOS^VITP; \MILNIKOT<; TZPQIGLITH

LIHPVGHMVP;TSGLL;\P;VP[PVVPN;HJ]

9:10:1(1K;YIP`;J[;HSP;LGVOP;KMR\PV;J[;[GQHJVT;IKYJLYPN

IK; NPQINIKO; HSP; LJQGHIJK<; TZGQIKO; GKN; KGHMVP; J[

PiZGKTIJK;fJIKHT<;HSP;NPQITIJK;VPOGVNIKO;ZVJYITIJK;J[

PiZGKTIJK;fJIKHT;TSGLL;\P;LP[H; HJ;HSP;NITQVPHIJK;J[;HSP

NPTIOKPV]

9:10:!( *HVMQHMVPT; IK; `SIQS; RGVaPN; QSGKOPT; IK; ZLGK

NIRPKTIJKT;HGaP;ZLGQP;G\VMZHL_<;TSGLL;\P;ZVJYINPN;̀ IHS

PiZGKTIJK; fJIKHT; GH; HSP; TPQHIJK; `SPVP; TMQS; QSGKOPT

JQQMV];$iZGKTIJK;fJIKHT;TSGLL;\P;TJ;ZVJYINPN;HSGH;HSP

KPQPTTGV_;RJYPRPKH;JQQMVT;`IHS;RIKIRMR;VPTITHGKQP

GH;HSP;fJIKH];/SP;OGZ;GH;HSP;PiZGKTIJK;fJIKH;TSJMLN;\P

TMQS;HSGH<

GX IH; GQQJRRJNGHPT; HSP; PiZPQHPN; PiZGKTIJKW

QJKHVGQHIJK; NMP; HJ; TPGTJKGL; GKN; NIMVKGL

YGVIGHIJK;J[;HPRZPVGHMVPl;GKN

\X IH; GYJINT; ZJMKNIKO; J[; GNfGQPKH; MKIHT; MKNPV

PGVHSeMGaP];/SP;THVMQHMVP;;;GNfGQPKH;HJ;HSP;fJIKH

TSJMLN; ZVP[PVG\L_; \P; TMZZJVHPN; JK; TPZGVGHP

QJLMRKT; ; ; \MH; KJH; KPQPTTGVIL_; JK; TPZGVGHP

[JMKNGHIJKT]

9:10:7( /SP;NPHGILT;GT;HJ;HSP;LPKOHS;J[;G;THVMQHMVP;̀ SPVP

PiZGKTIJK;fJIKHT;SGYP;HJ;\P;ZVJYINPN;RG_;\P;NPHPVRIKPN

G[HPV;HGaIKO;IKHJ;QJKTINPVGHIJK;YGVIJMT;[GQHJVT;TMQS;GT

HPRZPVGHMVP<;PiZJTMVP;HJ;̀ PGHSPV;GKN;THVMQHMVGL;NPTIOK]

/SP; ZVJYITIJKT; IK; 9:10:7:1; HJ; 9:10:7:7; GVP; OIYPK; GT

OPKPVGL;OMINGKQP]

9:10:7:1 ;1[;JKP;\G_;J[;LJKOIHMNIKGL;\VGQIKO;IT;ZVJYINPN

GH; HSP;QPKHVP;J[; HSP;\MILNIKO;JV;\MILNIKO;TPQHIJK<; HSP

LPKOHS;J[;HSP;\MILNIKO;TPQHIJK;RG_;\P;VPTHVIQHPN;HJ;)AD;R

IK;QGTP;J[;QJYPVPN;\MILNIKOT;GKN;).D;R;IK;QGTP;J[;JZPK

OGKHVIPT;U%&&&!IO];6X]

9:10:7:!;1[;RJVP;HSGK;JKP;\G_;J[;LJKOIHMNIKGL;\VGQIKO

IT;ZVJYINPN;KPGV;HSP;QPKHVP;J[;HSP;\MILNIKOWTPQHIJK<;HSP

RGiIRMR;QPKHVP;LIKP;NITHGKQP;\PH`PPK;HSP;H`J;LIKPT;J[

\VGQIKO;RG_;\P;VPTHVIQHPN;HJ;(D;R;[JV;QJYPVPN;\MILNIKOT

UGKN;6D;R;[JV;JZPK;OGKHVIPTX;GKN;HSP;RGiIRMR;NITHGKQP

\PH`PPK; HSP; QPKHVP; J[; HSP; \VGQIKO; HJ; HSP; KPGVPTH

PiZGKTIJK; fJIKHWPKN; J[; \MILNIKO; JV; TPQHIJK; RG_; \P

VPTHVIQHPN;HJ;BD;R;U>D;R;IK;QGTP;J[;JZPK;OGKHVIPTX];/SP

RGiIRMR;LPKOHS;J[;HSP;\MILNIKO;TPQHIJK;HSMT;RG_;\P
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%'+;
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&++;

)X(/PKTIJK;RPR\PVT<;TMQS;GT;\VGQIKOT<;ZVP^HPKTIJKPN;HJ;GYJIN;TGO<

KPPN;KJH;TGHIT[_;HSP;RGiIRMR;TLPKNPVKPTT;VGHIJ;LIRIHT]

QJLMRKT;GKN;[VGRPT;RG_;\P;NPTIOKPN;JK;HSP;GTTMRZHIJK
HSGH;HSP;̀ IKN;JV;PGVHSeMGaP;LJGN;IT;NIYINPN;GRJKO;HSPR
IK;ZVJZJVHIJK;HJ;HSPIV;VPLGHIYP;THI[[KPTT];+JLMRKT;GLTJ
TSJMLN;\P;NPTIOKPN;HJ;̀ IHSTHGKN;HSP;KPH;MZLI[HIKO;P[[PQH
QGMTPN;\_;PiQPTTIYP;`IKN;JV;PGVHSeMGaP];:NNIHIJKGL
GiIGL; [JVQPT; GVITIKO; IK; GNfGQPKH; QJLMRKT; NMP; HJ; HSP
YPVHIQGL;QJRZJKPKH;J[;\VGQIKOT;JV;NMP;HJ;[VGRP;GQHIJK
TSGLL;GLTJ;\P;GQQJMKHPN;[JV]

9:9:7:!; $GVHSeMGaP; [JVQPT; GVP; ZVJZJVHIJKGL; HJ; HSP
TPITRIQ; RGTT; GT; NP[IKPN; IK; 8; J[; ,GVH; >; c*HVMQHMVGL
&PTIOK<;*PQHIJK;);3JGNT<;!JVQPT;GKN;$[[PQHTd;J[; HSP
+JNP];$GVHSeMGaP;[JVQPT;TSJMLN;\P;GZZLIPN;GH;HSP;QPKHVP
J[;OVGYIH_;J[;GLL; TMQS;QJRZJKPKHT;J[;RGTT;GKN; HSPIV
HVGKT[PV; HJ; HSP; [JMKNGHIJK; TSJMLN; \P; PKTMVPN]; "HSPV
QJKTHVMQHIJK; NPHGILT<; THIZMLGHPN; IK; OJJN; ZVGQHIQP
o>^>U6>Xp;TSJMLN;GLTJ;\P;[JLLJ`PN]

9:9:7:7 ;1K;\MILNIKOT;̀ SPVP;SIOS^TZPPN;HVGYPLLIKO;QVGKPT
GVP; TMZZJVHPN; JV; `SPVP; G; \MILNIKO; JV; THVMQHMVP; IT
JHSPV`ITP;TM\fPQHPN;HJ;YI\VGHIJK;JV;T`G_<;HVIGKOMLGHPN
\VGQIKO; JV; VIOIN; ZJVHGL; T_THPRT; TSGLL; \P; ZVJYINPN; HJ
VPNMQP;HSP;YI\VGHIJK;JV;T`G_;HJ;GK;GQQPZHG\LP;RIKIRMR]

9:9:<( 7-0.!3"/-.%

/SP;[JMKNGHIJKT;J[;G;\MILNIKO;JV;JHSPV;THVMQHMVPT;TSGLL
\P;NPTIOKPN; HJ;ZVJYINP; HSP;VIOINIH_;GKN;THVPKOHS; HSGH
SGT; \PPK; GTTMRPN; IK; HSP; GKGL_TIT; GKN; NPTIOK; J[; HSP
TMZPVTHVMQHMVP]
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VPTHVIQHPN;HJ;.6D;R;[JV;QJYPVPN;\MILNIKOT;U)(D;R;[JV

JZPK;OGKHVIPTX];7P_JKN;HSIT<;TMIHG\LP;PiZGKTIJK;fJIKHT

TSGLL;\P;ZVJYINPN;U%&&&!IO];8X]

9:10:7:7; /SP;RGiIRMR;`INHS;J[;HSP;QJYPVPN;\MILNIKO

TPQHIJK;TSJMLN;ZVP[PVG\L_;\P;VPTHVIQHPN;HJ;)(D;R;\P_JKN

`SIQS;TMIHG\LP;ZVJYITIJKT;[JV;HSP;PiZGKTIJK;fJIKH;RG_

\P;RGNP]

9:10:<( %SPK;HSP;ZVJYITIJKT;J[;HSPTP;TPQHIJKT;GVP;RPH;[JV

G;\MILNIKO;JV;JZPK;THVMQHMVP;RGNP;JKL_;J[;THPPL; [VGRP

`IHS;PLGTHIQ; THPPL; QLGNNIKOT<; HSP; THVPTT; GKGL_TIT;NMP; HJ

HPRZPVGHMVP;IT;KJH;VPeMIVPN];=J`PYPV<;[JV;\MILNIKOT;̀ IHS

THPPL;QJKQVPHP;QJRZJTIHP;QJKTHVMQHIJK<;TZPQIGLITH;LIHPVGHMVP

RG_;\P;VP[PVVPN;HJ;NPQINP;JK;HSPVRGL;THVPTT;NPTIOK]

'&!%(#$")*7,"2&%8#4'"#9
'%.6!%6./0"/$/0:'('

10(=.$[&+5(&/(5$4*-$*4#'(#"#'>5%5

10:1( =BDPGAH(GM(+BDBNI@C@CL(#?D@GC(.MMB?DH

10:1:1(8&.&'34

!JV;HSP;ZMVZJTP;J[;QJRZL_IKO;̀ IHS;HSP;VPeMIVPRPKHT;J[

HSP;LIRIH;THGHPT;J[;THG\ILIH_<;THVPKOHS;GKN;TPVYIQPG\ILIH_

TZPQI[IPN;IK;*PQHIJK;>UPX_;P[[PQHT;J[;NPTIOK;GQHIJKT;JK;G

THVMQHMVP; GKN; IHT;RPR\PVT; GKN; QJKKPQHIJKT<; TSGLL; \P

NPHPVRIKPN;\_;THVMQHMVGL;GKGL_TIT;MTIKO;HSP;GTTMRZHIJKT

J[;10:!(GKN;10:7;GKN;JKP;J[;HSP;[JLLJ`IKO;RPHSJNT;J[

GKGL_TITb

GX $LGTHIQ;GKGL_TIT;IK;GQQJVNGKQP;`IHS;10:<<

\X ,LGTHIQ;GKGL_TIT;IK;GQQJVNGKQP;`IHS;10:8<

QX :NYGKQPN; GKGL_TIT; IK; GQQJVNGKQP; `IHS

:KKPi(:<;JV

NX &_KGRIQ;GKGL_TIT;IK;GQQJVNGKQP;̀ IHS;8;J[;,GVH

>;c*HVMQHMVGL;&PTIOK<;*PQHIJK;);3JGNT<;!JVQPT

GKN;$[[PQHTd;J[;HSP;+JNP]

/SP;NPTIOK;GQHIJK;P[[PQHT;[JV;NPTIOK;\GTIT;PGVHSeMGaP

LJGNT;TSGLL;\P;J\HGIKPN;JKL_;\_;GK;PLGTHIQ;GKGL_TIT];/SP

RGiIRMR;QVPNI\LP;PGVHSeMGaP;LJGNT(TSGLL;\P;GTTMRPN

HJ;QJVVPTZJKN;HJ;HSP;LJGN;GH;`SIQS;TIOKI[IQGKH;ZLGTHIQ

SIKOPT;GVP;[JVRPN;IK;HSP;THVMQHMVP;GKN;HSP;QJVVPTZJKNIKO

P[[PQHT;TSGLL;\P;J\HGIKPN;\_;ZLGTHIQ;JV;GNYGKQPN;GKGL_TIT]

0JVP; IK[JVRGHIJK; JK; GKGL_TIT; GKN; NPTIOK; HJ; VPTITH

PGVHSeMGaP; IT; OIYPK; IK; *PQHIJK; >UKX; GKN; 8; J[; ,GVH; >

c*HVMQHMVGL;&PTIOK<;*PQHIJK;);3JGNT<;!JVQPT;GKN;$[[PQHTd

J[;HSP;+JNP]

10:1:!& 9-.:;<35&3.!&;<35&7'3=&%

!JV;HSP;ZMVZJTP;J[;GKGL_TIT;GKN;NPTIOK<;HSP;THVMQHMVGL

[VGRPT;GVP;QLGTTI[IPN;GT;KJK^T`G_;GKN;T`G_;[VGRPT;GT

OIYPK;\PLJ`b

GX 9-.:%<35& >'3=&& j; "KP; IK; `SIQS; HSP

HVGKTYPVTP; NITZLGQPRPKH; J[; JKP; PKN; J[; HSP

RPR\PV;VPLGHIYP;HJ;HSP;JHSPV;PKN;IT;P[[PQHIYPL_

ZVPYPKHPN];/SIT;GZZLIPT;HJ;HVIGKOMLGHPN;[VGRPT

GKN; HVMTTPT; JV; HJ; [VGRPT; `SPVP; IK^ZLGKP

THI[[KPTT;IT;ZVJYINPN;\_;\VGQIKOT<;JV;\_;TSPGV

`GLLT<;JV;\_;[LJJV;TLG\T;GKN;VJJ[;NPQaT;TPQMVPN

SJVIgJKHGLL_; HJ; `GLLT; JV; HJ; \VGQIKO; T_THPRT

ZGVGLLPL;HJ;HSP;ZLGKP;J[;LJGNIKO;GKN;\PKNIKO

J[;HSP;[VGRP]

\X ;<35&>'3=&&j;"KP;IK;`SIQS;HSP;HVGKTYPVTP

NITZLGQPRPKH; J[; JKP; PKN; J[; HSP; RPR\PV

VPLGHIYP; HJ; HSP; JHSPV; PKN; IT; KJH; P[[PQHIYPL_

ZVPYPKHPN];*MQS;RPR\PVT;GKN;[VGRPT;JQQMV

IK;THVMQHMVPT;`SIQS;NPZPKN;JK;[LPiMVGL;GQHIJK

!14];8;0:@1090;3$24/=;"!;+"?$#$&;7913&124W*$+/1"2;%1/=;/%";7:5*;"!;7#:+124*

!14];6;0:@1090;3$24/=;"!;7913&124;%1/=;"2$

7:5;"!;7#:+124
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J[;RPR\PVT;HJ;VPTITH;LGHPVGL;LJGNT;GKN;T`G_<

GT;IK;RJRPKH;VPTITHIKO;[VGRPT]

QX :; VIOIN; fJIKHPN; RMLHI^THJVP_; [VGRP; RG_; \P

QJKTINPVPN;GT;G;KJK^T`G_;[VGRP; I[; IK;PYPV_

IKNIYINMGL; THJVP_<; HSP; NP[LPQHIJK;!<; JYPV; G

THJVP_;SPIOSH;?T;NMP;HJ;HSP;KJHIJKGL;SJVIgJKHGL

LJGNIKO;OIYPK;IK;10:7:2;TGHIT[IPT;HSP;[JLLJ`IKO

QVIHPVIGb

)X !JV;QLGN;[VGRPT<;̀ SPK;HSP;THI[[PKIKO;P[[PQH

J[;HSP;QLGNNIKO;IT;KJH;HGaPK;IKHJ;GQQJMKH

IK;HSP;NP[LPQHIJK;QGLQMLGHIJKTb

0

7 CCC

*
δ ≤

.X !JV;MKQLGN;[VGRP;JV;QLGN;[VGRPT<;`SPK

HSP; THI[[PKIKO; P[[PQH; J[; HSP; QLGNNIKO; IT

HGaPK; IKHJ; GQQJMKH; IK; HSP; NP[LPQHIJK

QGLQMLGHIJKTb

0

9 CCC

*
δ ≤

6X :; [VGRP<; `SIQS; `SPK; GKGL_TPN

QJKTINPVIKO; GLL; HSP; LGHPVGL; TMZZJVHIKO

T_THPR;NJPT;KJH;QJRZL_;`IHS;HSP;G\JYP

QVIHPVIG<; TSJMLN; \P; QLGTTI[IPN; GT; G; T`G_

[VGRP<;PYPK;I[; IH; IT;\VGQPN;JV;JHSPV`ITP

LGHPVGLL_;THI[[PKPN]

10:!( /GNIH(GM(-GCHDNO?D@GC(#HHOIBA(MGN(5DNO?DONEF

#CEFKH@H

10:!:1( /SP;P[[PQHT;J[;NPTIOK; GQHIJK; IK; HSP;RPR\PVT

GKN;QJKKPQHIJKT;J[;G;THVMQHMVP;TSGLL;\P;NPHPVRIKPN;\_

GTTMRIKO; TIKOL_; JV; IK; QJR\IKGHIJK; J[; HSP; [JLLJ`IKO

[JVRT;J[;QJKTHVMQHIJK;U%&&&12:2:1X]

10:!:1:1( @/A/!&2-.%"'02"/-.

1K;VIOIN;QJKTHVMQHIJK<;HSP;QJKKPQHIJKT;\PH`PPK;RPR\PVT

U\PGR;GKN;QJLMRKX;GH;HSPIV;fMKQHIJK;TSGLL;\P;GTTMRPN

HJ;SGYP;TM[[IQIPKH;VIOINIH_;HJ;SJLN;HSP;JVIOIKGL;GKOLPT

\PH`PPK;HSP;RPR\PVT;QJKKPQHPN;GH;G;fJIKH;MKQSGKOPN

MKNPV;LJGNIKO]

10:!:1:!( ;&=/:'/A/!&2-.%"'02"/-.

1K;TPRI^VIOIN;QJKTHVMQHIJK<;HSP;QJKKPQHIJKT;\PH`PPK

RPR\PVT; U\PGR;GKN; QJLMRKX; GH; HSPIV; fMKQHIJK;RG_

KJH;SGYP;TM[[IQIPKH;VIOINIH_;HJ;SJLN;HSP;JVIOIKGL;GKOLPT

\PH`PPK;HSP;RPR\PVT;GH;G;fJIKH;MKQSGKOPN<;\MH;TSGLL

\P; GTTMRPN; HJ; SGYP; HSP; QGZGQIH_; HJ; [MVKITS; G

NPZPKNG\LP;GKN;aKJ`K;NPOVPP;J[; [LPiMVGL; VPTHVGIKH]

/SP; VPLGHIJKTSIZ; \PH`PPK; HSP; NPOVPP; J[; [LPiMVGL

VPTHVGIKH; GKN; HSP; LPYPL; J[; HSP; LJGN; P[[PQHT; TSGLL; \P

PTHG\LITSPN;\_;GK_;VGHIJKGL;RPHSJN;JV;\GTPN;JK;HPTH

VPTMLHT;U%&&;:KKPi;$X]

10:!:1:7( ;/=B4&&2-.%"'02"/-.

1K; TIRZLP; QJKTHVMQHIJK<; HSP; QJKKPQHIJKT; \PH`PPK

RPR\PVT;U\PGR;GKN;QJLMRKX;GH;HSPIV;fMKQHIJK;`ILL;KJH

VPTITH;GK_;GZZVPQIG\LP;RJRPKH;GKN;TSGLL;\P;GTTMRPN;HJ

\P;SIKOPN]

10:!:!( $&%/A.&->&2-..&2"/-.%

/SP;NPTIOK;J[;GLL;QJKKPQHIJKT;TSGLL;\P;QJKTITHPKH;`IHS

HSP; [JVR; J[; QJKTHVMQHIJK<; GKN; HSP; \PSGYIJMV; J[; HSP

QJKKPQHIJKT;TSGLL;KJH;GNYPVTPL_;G[[PQH;GK_;JHSPV;ZGVH;J[

HSP; THVMQHMVP; \P_JKN; `SGH; IT; GLLJ`PN; [JV; IK; NPTIOK]

+JKKPQHIJKT; TSGLL; \P; NPTIOKPN; IK; GQQJVNGKQP; `IHS

*PQHIJK;>UaX]

10:7( #HHOIJD@GCH(@C(#CEFKH@H

10:7:1(/SP;THVMQHMVP;TSGLL;\P;GKGL_TPN; IK; IHT;PKHIVPH_

PiQPZH;GT;[JLLJ`Tb

GX #POMLGV;\MILNIKO;THVMQHMVPT<;`IHS;JVHSJOJKGL

[VGRPT;IK;ZLGK<;RG_;\P;GKGL_TPN;GT;G;TPVIPT;J[

ZGVGLLPL;H`J^NIRPKTIJKGL;TM\^THVMQHMVPT;UZGVH

J[;G;THVMQHMVPX<;HSP;GKGL_TIT;\PIKO;QGVVIPN;JMH

IK;PGQS;J[;HSP;H`J;NIVPQHIJKT<;GH;VIOSH;GKOLPT

HJ;PGQS;JHSPV<;PiQPZH;̀ SPK;HSPVP;IT;TIOKI[IQGKH

LJGN;VPNITHVI\MHIJK;\PH`PPK;HSP;TM\^THVMQHMVPT

UZGVH;J[;G;THVMQHMVPX];!JV;PGVHSeMGaP;LJGNIKO

HSVPP;NIRPKTIJKGL;GKGL_TIT;RG_;\P;KPQPTTGV_

HJ;GQQJMKH;[JV;P[[PQHT;J[;HJVTIJK;GKN;GLTJ;[JV

RMLHI^QJRZJKPKH;PGVHSeMGaP;[JVQPT;U%&&&8&J[

,GVH;>; c*HVMQHMVGL;&PTIOK<;*PQHIJK;);3JGNT<

!JVQPT;GKN;$[[PQHTd;J[;HSP;+JNPX]

\X !JV;YPVHIQGL;LJGNIKO;IK;G;RMLHI^THJVP_;\MILNIKO

THVMQHMVP<;ZVJYINPN;̀ IHS;\VGQIKO;JV;TSPGV;̀ GLLT

HJ;VPTITH;GLL;LGHPVGL;[JVQPT<;PGQS;LPYPL;HSPVPJ[<

HJOPHSPV;̀ IHS;HSP;QJLMRKT;IRRPNIGHPL_;G\JYP

GKN; \PLJ`<; RG_; \P; QJKTINPVPN; GT; G

TM\THVMQHMVP<;HSP;QJLMRKT;\PIKO;GTTMRPN;[IiPN

GH; HSP; PKNT; VPRJHP; [VJR; HSP; LPYPL; MKNPV

QJKTINPVGHIJK]

QX %SPVP;\PGRT;GH;G;[LJJV;LPYPL;IK;G;RMLHI^\G_

\MILNIKO; THVMQHMVP; GVP; QJKTINPVPN; GT; G

TM\THVMQHMVP;UZGVH;J[;G;THVMQHMVPX<;HSP;\PKNIKO

RJRPKH; GH; HSP; TMZZJVH; J[; HSP; \PGR; NMP; HJ

OVGYIH_;LJGNT;RG_;\P;NPHPVRIKPN;\GTPN;JK;HSP

GTTMRZHIJK;HSGH;HSP;\PGR;IT;[IiPN;GH;HSP;[GV

PKN; TMZZJVH<; JKP; TZGK; G`G_; [VJR; HSP; TZGK

MKNPV;QJKTINPVGHIJK<;ZVJYINPN; HSGH; HSP;[LJJV

\PGR;IT;QJKHIKMJMT;\P_JKN;HSGH;TMZZJVH;ZJIKH]

10:7:!( ;B3.&)&.A"?

/SP;TZGK;LPKOHS;J[;G;[LPiMVGL;RPR\PV;IK;G;QJKHIKMJMT

[VGRP; T_THPR; TSGLL; \P; HGaPK; GT; HSP; QPKHVP^HJ^QPKHVP

NITHGKQP;\PH`PPK;HSP;TMZZJVHT]

10:7:7( C''3.A&=&."%&->&D=B-%&!&)-3!%&/.&E0/4!/.A%

!JV;\MILNIKO; THVMQHMVPT<; HSP;YGVIJMT; GVVGKOPRPKHT;J[

IRZJTPN;LJGNT;QJKTINPVPN;[JV;HSP;GKGL_TIT<;TSGLL;IKQLMNP

GH;LPGTH;HSP;[JLLJ`IKOb
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GX %SPVP; HSP; LJGNIKO; ZGHHPVK; IT; [IiPN<; HSP

GVVGKOPRPKH;QJKQPVKPN]

\X %SPVP;HSP;IRZJTPN;LJGN;IT;YGVIG\LP;GKN;KJH

OVPGHPV;HSGK;HSVPP^eMGVHPVT;J[;HSP;NPGN;LJGN<

HSP;IRZJTPN;LJGN;RG_;\P;HGaPK;HJ;\P;GQHIKO

JK;GLL;TZGKT]

QX %SPVP; HSP; IRZJTPN; LJGN; IT; YGVIG\LP; GKN

PiQPPNT; HSVPP^eMGVHPVT; J[; HSP; NPGN; LJGN<

GVVGKOPRPKHT;J[;IRZJTPN;LJGN;GQHIKO;JK;HSP

[LJJV; MKNPV; QJKTINPVGHIJK; TSGLL; IKQLMNP; HSP

[JLLJ`IKO;QGTPTb

)X 1RZJTPN;LJGN;JK;GLHPVKGHP;TZGKT<

.X 1RZJTPN;LJGN;JK;H`J;GNfGQPKH;TZGKT<;GKN

6X 1RZJTPN;LJGN;JK;GLL;HSP;TZGKT]

10:7:<& E3%&&;"/>>.&%%

1K; HSP;GKGL_TIT;J[; GLL; THVMQHMVPT; HSP;GZZVJZVIGHP;\GTP

THI[[KPTT; G\JMH; HSP; GiIT;MKNPV; QJKTINPVGHIJK; TSGLL; \P

MTPN];1K;HSP;G\TPKQP;J[;HSP;aKJ`LPNOP;J[;HSP;ZPNPTHGL

GKN;[JMKNGHIJK;THI[[KPTT<;HSP;[JLLJ`IKO;RG_;\P;GTTMRPNb

GX %SPK; HSP; QJLMRK; IT; VIOINL_; QJKKPQHPN; HJ; G

TMIHG\LP; [JMKNGHIJK<; HSP; THI[[KPTT; J[; HSP

ZPNPTHGL;TSGLL;\P;HGaPK;GT;HSP;THI[[KPTT;J[;HSP

QJLMRK;G\JYP;\GTP;ZLGHP];=J`PYPV<; IK;QGTP

J[; YPV_; THI[[; ZPNPTHGLT; GKN; [JMKNGHIJKT; HSP

QJLMRK;RG_;\P;GTTMRPN;GT;[IiPN;GH;\GTP]

\X %SPK;HSP;QJLMRK;IT;KJRIKGLL_;QJKKPQHPN;HJ

HSP; [JMKNGHIJK<; G; ZPNPTHGL; THI[[KPTT; J[; )D

ZPVQPKH; J[; HSP; QJLMRK; THI[[KPTT; RG_; \P

GTTMRPN]

QX %SPK;GK;GQHMGL;ZIK;JV;VJQaPV;IT;ZVJYINPN;IK

HSP;QJKKPQHIJK;\PH`PPK;HSP;THPPL;QJLMRK;GKN

ZPNPTHGL<;HSP;QJLMRK;IT;GTTMRPN;GT;SIKOPN;GH

\GTP;GKN;HSP;ZPNPTHGL;GKN;[JMKNGHIJK;RG_;\P

GZZVJZVIGHPL_;NPTIOKPN;[JV;HSP;VPGQHIJKT;[VJR

HSP;QJLMRK]

NX 1K; QGTP; J[; UGX; GKN; U\X<; HSP; \JHHJR; J[; HSP

ZPNPTHGL; TSGLL; \P; GTTMRPN; HJ; SGYP; HSP

[JLLJ`IKO;\JMKNGV_;QJKNIHIJK;IK;HSP;G\TPKQP

J[;GK_;NPHGILPN;ZVJQPNMVP;\GTPN;JK;HSPJV_;JV

HPTHTb

)X %SPK;HSP;[JMKNGHIJK;QJKTITH;J[;G;OVJMZ

J[;ZILPT;`IHS;G;ZILP;QGZ<;VG[H;[JMKNGHIJK

JV;GK;ITJLGHPN;[JJHIKO;VPTHIKO;JK;VJQa;JV

YPV_; SGVN; TJIL<; HSP; ZPNPTHGL; TSGLL; \P

GTTMRPN; HJ;\P; [IiPN;GH; HSP; LPYPL;J[; HSP

\JHHJR;J[;[JJHIKO;JV;GH;HSP;HJZ;J[;ZILP;QGZ]

.X %SPK; HSP; [JMKNGHIJK; QJKTITHT; J[; GK

ITJLGHPN; [JJHIKO; VPTHIKO; JK; JHSPV; TJILT<

ZPNPTHGL;TSGLL;\P;GTTMRPN;HJ;\P;SIKOPN;GH

HSP;LPYPL;J[;HSP;\JHHJR;J[;[JJHIKO]

6X %SPK; HSP; ZPNPTHGL; IT; TMZZJVHPN; \_; G

TIKOLP;ZILP<;̀ SIQS;IT;LGHPVGLL_;TMVVJMKNPN

\_;TJIL;ZVJYINIKO;ZGTTIYP;VPTITHGKQP<;HSP

ZILP; TSGLL; \P; GTTMRPN; HJ; \P; [IiPN; GH; G

NPZHS;J[;(;HIRPT;HSP;NIGRPHPV;J[;HSP;ZILP

\PLJ`;HSP;OVJMKN;LPYPL;IK;QGTP;J[;QJRZGQH

OVJMKN;JV;HSP;HJZ;LPYPL;J[;QJRZGQH;TJIL;IK

QGTP;J[;ZJJV;TJIL;JYPVL_IKO;QJRZGQH;TJIL]

8X %SPK;HSP;QJLMRK;IT;[JMKNPN;IKHJ;VJQa<;IH

RG_; \P; GTTMRPN; HJ; \P; [IiPN; GH; HSP

IKHPV[GQP;J[;HSP;QJLMRK;GKN;VJQa]

10:7:8( ;/=B4&&,-.%"'02"/-.

7PKNIKO;RPR\PVT;RG_;\P;GTTMRPN;HJ;SGYP;HSPIV;PKNT

QJKKPQHPN;[JV;TSPGV;JKL_;GKN; HJ;\P;[VPP; HJ;VJHGHP]; 1K

HVIGKOMLGHPN;THVMQHMVPT<;GiIGL;[JVQPT;RG_;\P;NPHPVRIKPN

\_;GTTMRIKO;HSGH;GLL;RPR\PVT;GVP;ZIK;QJKKPQHPN];/SP

PQQPKHVIQIH_;[JV;THGKQSIJK;GKN;QJLMRK;TSGLL;\P;GTTMRPN

IK;GQQJVNGKQP;`IHS;17:7:7]

10:7:2& 9-"/-.34&F-'/G-."34&)-3!%

/J; GKGL_TP; G; [VGRP; TM\fPQHPN; HJ; OVGYIH_; LJGNT<

QJKTINPVIKO;HSP;T`G_;THG\ILIH_;J[;HSP;[VGRP<;KJHIJKGL

SJVIgJKHGL; [JVQPT; TSJMLN; \P; GZZLIPN]; /SPTP; KJHIJKGL

SJVIgJKHGL; [JVQPT;GQQJMKH; [JV;ZVGQHIQGL; IRZPV[PQHIJKT

GKN;TSJMLN;\P;HGaPK;GH;PGQS;LPYPL;GT;\PIKO;PeMGL;HJ;D](

ZPVQPKH; J[; [GQHJVPN; NPGN; LJGN; ZLMT; YPVHIQGL; IRZJTPN

LJGNT;GZZLIPN;GH; HSGH; LPYPL];/SP;KJHIJKGL; LJGN;TSJMLN

KJH;\P;GZZLIPN;GLJKO;`IHS;JHSPV;LGHPVGL;LJGNT;TMQS;GT

`IKN;GKN;PGVHSeMGaP;LJGNT;IK;HSP;GKGL_TIT]

10:7:2:1 /SP;KJHIJKGL;[JVQPT;TSJMLN;\P;GZZLIPN;JK;HSP

`SJLP;THVMQHMVP<;IK;\JHS;JVHSJOJKGL;NIVPQHIJKT<;IK;JKP

NIVPQHIJK;GH;G;HIRP<;GH;VJJ[;GKN;GLL;[LJJV;LPYPLT;JV;HSPIV

PeMIYGLPKH]; /SP_; TSJMLN; \P; HGaPK; GT; GQHIKO

TIRMLHGKPJMTL_;`IHS;[GQHJVPN;OVGYIH_;LJGNT]

10:7:2:!( /SP;KJHIJKGL;[JVQP;TSJMLN;KJH;\P<

GX GZZLIPN; `SPK; QJKTINPVIKO; JYPVHMVKIKO; JV

JYPVGLL;IKTHG\ILIH_l

\X QJR\IKPN;̀ IHS;JHSPV;SJVIgJKHGL;ULGHPVGLX;LJGNTl

QX QJR\IKPN;`IHS;HPRZPVGHMVP;P[[PQHT<;GKN

NX HGaPK; HJ; QJKHVI\MHP; HJ; HSP; KPH; TSPGV; JK; HSP

[JMKNGHIJK]

10:7:2:7( /SP; T`G_; P[[PQH; MTIKO;KJHIJKGL; LJGN;MKNPV

OGKHV_;LJGN;QGTP;KPPN;KJH;\P;QJKTINPVPN;I[;HSP;VGHIJ;J[

SPIOSH;HJ;LGHPVGL;̀ INHS;J[;HSP;\MILNIKO;IT;LPTT;HSGK;MKIH_]

10:<( .FEHD@?(#CEFKH@H

10:<:1( C%%0=B"/-.%

1KNIYINMGL;RPR\PVT;TSGLL;\P;GTTMRPN;HJ;VPRGIK;PLGTHIQ

MKNPV; HSP;GQHIJK;J[; HSP; [GQHJVPN;NPTIOK; LJGNT; [JV; GLL

LIRIH;THGHPT]

/SP;P[[PQH;J[;SGMKQSIKO;JV;GK_;YGVIGHIJK;J[;HSP;QVJTT^

TPQHIJK;GLJKO;HSP;GiIT;J[;G;RPR\PV;TSGLL;\P;QJKTINPVPN<

GKN;`SPVP;TIOKI[IQGKH<;TSGLL;\P;HGaPK;IKHJ;GQQJMKH;IK

HSP;NPHPVRIKGHIJK;J[;HSP;RPR\PV;THI[[KPTT]
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10:<:!( 7/'%":H'!&'&143%"/2&C.345%/%

10:<:!:1( 1K;G;[IVTH^JVNPV;PLGTHIQ;GKGL_TIT<;HSP;PeMILI\VIMR

J[;HSP;[VGRP;IK;HSP;MKNP[JVRPN;OPJRPHV_;IT;QJKTINPVPN<

HSP;QSGKOPT;IK; HSP;OPJRPHV_;J[; HSP;[VGRP;NMP;HJ; HSP

LJGNIKO; GVP; KJH; GQQJMKHPN; [JV<; GKN; QSGKOPT; IK; HSP

P[[PQHIYP;THI[[KPTT;J[; HSP;RPR\PVT;NMP;HJ;GiIGL;[JVQP

GVP;KPOLPQHPN];/SP;P[[PQHT;J[; HSPTP;JK; HSP;[IVTH^JVNPV

\PKNIKO;RJRPKHT;TSGLL;\P;GLLJ`PN;[JV;\_;MTIKO;JKP;J[

HSP; RPHSJNT; J[; RJRPKH; GRZLI[IQGHIJK; J[; 10:<:7:!

JV; 10:<:7:7; GT; GZZVJZVIGHP]; %SPVP; HSP; RJRPKH

GRZLI[IQGHIJK;[GQHJV;(_<;(g<;QGLQMLGHPN;IK;GQQJVNGKQP

`IHS;10:<:7:!;JV;10:<:7:7;GT;GZZVJZVIGHP<;IT;OVPGHPV;HSGK

)]8<;G;TPQJKN^JVNPV;PLGTHIQ;GKGL_TIT;IK;GQQJVNGKQP;̀ IHS

:KKPi;:;TSGLL;\P;QGVVIPN;JMH]

10:<:7( ;&2-.!:H'!&'&143%"/2&C.345%/%

10"<:7:1; /SP;GKGL_TIT;TSGLL;GLLJ`;[JV;HSP;P[[PQHT;J[;HSP

NPTIOK;LJGNT;GQHIKO;JK;HSP;THVMQHMVP;GKN;IHT;RPR\PVT;IK

HSPIV; NITZLGQPN; GKN; NP[JVRPN; QJK[IOMVGHIJK]; /SPTP

TPQJKN^JVNPV; P[[PQHT; TSGLL; \P; HGaPK; IKHJ; GQQJMKH; \_

MTIKO;PIHSPVb

GX :; [IVTH^JVNPV; PLGTHIQ; GKGL_TIT; `IHS; RJRPKH

GRZLI[IQGHIJK; IK; GQQJVNGKQP; `IHS; 10:<:!<

ZVJYINPN;HSP;RJRPKH;GRZLI[IQGHIJK;[GQHJVT<;A_

GKN;Ag;GVP;KJH;OVPGHPV;HSGK;)]8l;JV

\X :;TPQJKN^JVNPV;PLGTHIQ;GKGL_TIT;IK;GQQJVNGKQP

`IHS;:KKPi;:]

10:<:7:!( D*Y'+!&6Y37#,#-6!#*+&,*$&Y'Y<'$)&#+&+*+1

)K6M&,$6Y')

!JV;G;RPR\PV;̀ IHS;gPVJ;GiIGL;QJRZVPTTIJK;JV;G;RPR\PV

TM\fPQH;HJ;GiIGL;HPKTIJK<;HSP;NPTIOK;\PKNIKO;RJRPKH;IT

HSGH;J\HGIKPN;[VJR;HSP;[IVTH^JVNPV;GKGL_TIT;[JV;[GQHJVPN

LJGNT<;`IHSJMH;GK_;GRZLI[IQGHIJK]

!JV;G;\VGQPN;RPR\PV;`IHS;G;NPTIOK;GiIGL;QJRZVPTTIYP

[JVQP;EN;GT;NPHPVRIKPN;\_;HSP;[IVTH^JVNPV;GKGL_TIT<;HSP

NPTIOK;\PKNIKO;RJRPKH;TSGLL;\P;QGLQMLGHPN;QJKTINPVIKO

RJRPKH;GRZLI[IQGHIJK;GT;IK;18]7:!:!]

10:<:7:7( D*Y'+!&6Y37#,#-6!#*+&,*$&Y'Y<'$)&#+&)K6M

,$6Y')

/SP;NPTIOK;\PKNIKO;RJRPKH;TSGLL;\P;QGLQMLGHPN;GT;HSP

ZVJNMQH;J[;RJRPKH;GRZLI[IQGHIJK;[GQHJV;o)'';18:7:!:!

UA_:&AgXp;GKN;HSP;RJRPKH;J\HGIKPN;[VJR;HSP;[IVTH^JVNPV

GKGL_TIT;J[;HSP;T`G_;[VGRP<;MKLPTT;GKGL_TIT;QJKTINPVIKO

TPQJKN;JVNPV;P[[PQHT;IT;QGVVIPN;JMH;U)'';10:<:7X]

10:<:7:<( /SP;QGLQMLGHPN;\PKNIKO;RJRPKHT;[VJR;HSP;[IVTH

JVNPV;PLGTHIQ;GKGL_TIT;RG_;\P;RJNI[IPN;\_;VPNITHVI\MHIJK

MZ;HJ;)(;ZPVQPKH;J[;HSP;ZPGa;QGLQMLGHPN;RJRPKH;J[;HSP

RPR\PV;MKNPV;[GQHJVPN;LJGN<;ZVJYINPN;HSGH<

GX HSP; IKHPVKGL; [JVQPT; GKN; RJRPKHT; IK; HSP

RPR\PVT;J[;HSP;[VGRP;GVP;IK;PeMILI\VIMR;̀ IHS

GZZLIPN;LJGNT]

\X GLL; HSP; RPR\PVT; IK; `SIQS; HSP; RJRPKHT; GVP

VPNMQPN; TSGLL; \PLJKO; HJ; ZLGTHIQ; JV; QJRZGQH

TPQHIJK;QLGTTI[IQGHIJK;U)'';9:;X]

10:8( 3FEHD@?(#CEFKH@H

10:8:1 (;337#-6!#*+

/SP;P[[PQHT;J[;NPTIOK;GQHIJK;HSVJMOSJMH;JV;JK;ZGVH;J[;G

THVMQHMVP; RG_; \P; NPHPVRIKPN; \_; G; ZLGTHIQ; GKGL_TIT<

ZVJYINPN;HSGH;HSP;VPeMIVPRPKHT;J[;10:8:!;GVP;RPH];/SP

NITHVI\MHIJK; J[; NPTIOK; GQHIJK; P[[PQHT; TSGLL; TGHIT[_

PeMILI\VIMR;GKN;HSP;\JMKNGV_;QJKNIHIJKT]

10:8:!( H'G.#$'Y'+!)

%SPK;G;ZLGTHIQ;RPHSJN;J[;GKGL_TIT;IT;MTPN<;GLL;J[;HSP

[JLLJ`IKO;QJKNIHIJKT;TSGLL;\P;TGHIT[IPN<;MKLPTT;GNPeMGHP

NMQHILIH_;J[;HSP;THVMQHMVP;GKN;ZLGTHIQ;VJHGHIJK;QGZGQIH_

J[;IHT;RPR\PVT;GKN;QJKKPQHIJKT;GVP;PTHG\LITSPN;[JV;HSP

NPTIOK;LJGNIKO;QJKNIHIJKT;\_;JHSPV;RPGKT;J[;PYGLMGHIJKb

GX /SP;_IPLN;THVPTT;J[;HSP;OVGNP;J[;HSP;THPPL;MTPN

TSGLL;KJH;PiQPPN;8(D;0,G]

\X /SP; THVPTT^THVGIK; QSGVGQHPVITHIQT; J[; HSP; THPPL

TSGLL;KJH;\P;TIOKI[IQGKHL_;NI[[PVPKH;[VJR;HSJTP

J\HGIKPN; [JV; THPPLT; QJRZL_IKO; `IHS; HSP

GQQPZHPN;THGKNGVN;o>^>U>Xp;JV;PeMIYGLPKH;GKN

TSGLL; \P; TMQS; GT; HJ; PKTMVP; QJRZLPHP; ZLGTHIQ

RJRPKH; VPNITHVI\MHIJK]; /SP; THVPTT^THVGIK

NIGOVGR;TSGLL;SGYP;G;ZLGHPGM;GH;HSP;_IPLN;THVPTT<

PiHPKNIKO;[JV;GH;LPGTH;TIi;HIRPT;HSP;_IPLN;THVGIK]

/SP;VGHIJ;J[;HSP;HPKTILP;THVPKOHS;HJ;HSP;_IPLN

THVPTT;TZPQI[IPN;[JV;HSP;OVGNP;J[;HSP;THPPL;TSGLL

KJH;\P;LPTT;HSGK;)].];/SP;PLJKOGHIJK;JK;G;OGMOP

LPKOHS;QJRZL_IKO;`IHS;HSP;GQQPZHPN;THGKNGVN

o>^>U>Xp;TSGLL;KJH;\P;LPTT;HSGK;)(;ZPVQPKHl;GKN

HSP; THPPL; TSGLL; PiSI\IH; THVGIK^SGVNPKIKO

QGZG\ILIH_];*HPPLT;QJK[JVRIKO;HJ;HSP;GQQPZHPN

THGKNGVN;o>^>U>Xp;TSGLL;\P;NPPRPN;HJ;TGHIT[_

HSP;G\JYP;VPeMIVPRPKHT]

QX /SP; RPR\PVT; MTPN; TSGLL; \P; SJH^VJLLPN; JV

[G\VIQGHPN;MTIKO;SJH^VJLLPN;ZLGHPT;GKN;TPQHIJKT]

NX /SP;QVJTT^TPQHIJK;J[;RPR\PVT;KJH;QJKHGIKIKO

ZLGTHIQ; SIKOPT; TSJMLN; \P; GH; LPGTH; HSGH; J[

QJRZGQH; TPQHIJK; U)''; 9:;:!X<; MKLPTT; HSP

RPR\PVT;RPPH;HSP;THVPKOHS;VPeMIVPRPKHT;[VJR

PLGTHIQ;GKGL_TIT]

PX %SPVP;ZLGTHIQ;SIKOPT;JQQMV;IK;G;RPR\PV<;HSP

ZVJZJVHIJKT; J[; IHT; +VJTT^TPQHIJK; TSJMLN; KJH

PiQPPN;HSP;LIRIHIKO;YGLMPT;[JV;ZLGTHIQ;TPQHIJK

OIYPK;IK;9:;:!]

[X /SP; QVJTT^TPQHIJK; TSJMLN; \P; T_RRPHVIQGL

G\JMH;IHT;GiIT;ZPVZPKNIQMLGV;HJ;HSP;GiIT;J[;HSP

ZLGTHIQ;SIKOP;VJHGHIJK]

OX /SP;RPR\PVT;TSGLL;KJH;\P;TM\fPQH;HJ;IRZGQH

LJGNIKO<; VPeMIVIKO; [VGQHMVP; GTTPTTRPKH; JV
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[LMQHMGHIKO; LJGNIKO<; VPeMIVIKO; G; [GHIOMP

GTTPTTRPKH;o)'';*PQHIJK;>UZXp]

10:8:!:1 (H')!$6#+!)

1[; ZVGQHIQG\LP<; HJVTIJKGL; VPTHVGIKH; UGOGIKTH; LGHPVGL

\MQaLIKOX; TSJMLN; \P; ZVJYINPN; GH; GLL; ZLGTHIQ; SIKOP

LJQGHIJKT];%SPVP;KJH;[PGTI\LP<;HSP;VPTHVGIKH;TSJMLN;\P

ZVJYINPN;`IHSIK;G;NITHGKQP;J[;?+.;J[;HSP;ZLGTHIQ;SIKOP

LJQGHIJK<;`SPVP;?;IT;HSP;HJHGL;NPZHS;J[;TPQHIJK]

/SP;HJVTIJKGL;VPTHVGIKH;VPeMIVPRPKH;GH;G;TPQHIJK;GT;G\JYP<

KPPN; KJH; \P; RPH; GH; HSP; LGTH; ZLGTHIQ; SIKOP; HJ; [JVR<

ZVJYINPN;IH;QGK;\P;QLPGVL_;INPKHI[IPN]

%IHSIK; G; RPR\PV; QJKHGIKIKO; G; ZLGTHIQ; SIKOP<; HSP

RGiIRMR;NITHGKQP&BR;[VJR;HSP;VPTHVGIKH;GH;HSP;ZLGTHIQ

SIKOP;HJ;GK;GNfGQPKH;VPTHVGIKH;TSJMLN;\P;QGLQMLGHPN;\_

GK_;VGHIJKGL;RPHSJN;JV;HSP;QJKTPVYGHIYP;RPHSJN;OIYPK

\PLJ <̀;TJ;GT;HJ;ZVPYPKH;LGHPVGL;\MQaLIKO]

+JKTPVYGHIYPL_;BR;UIK;RRX;RG_;\P;HGaPK;GTb

V

1 2!"
" "

#$ %

&'
;

(&) "*) +)

!
"

## $

≤
⎡ ⎤⎛ ⎞ ⎛ ⎞

+⎢ ⎥⎜ ⎟ ⎜ ⎟
⎝ ⎠⎢ ⎥⎝ ⎠⎣ ⎦

`SPVP

,Q m GQHMGL; QJRZVPTTIYP; THVPTT; JK; HSP; QVJTT^

TPQHIJK;NMP;HJ;GiIGL;LJGN<;IK;;;2WRR.<

,_ a _IPLN;THVPTT<;IK;2WRR.l

$_ m VGNIMT;J[;O_VGHIJK;G\JMH;HSP;RIKJV;GiIT<;IK

RRl

2H m HJVTIJKGL;IKNPi<;2H;m;)])6.;U;\`W\_\HXD](l

; a GVPG;J[;QVJTT^TPQHIJKl;GKN

\`:&\_: m `GVZIKO; QJKTHGKH<; TPQJKN; RJRPKH; J[; HSP

\H QVJTT^TPQHIJK; G\JMH; HSP; RIKJV; GiPT; GKN

*H] ?PKGKHdT;HJVTIJK;QJKTHGKH<;VPTZPQHIYPL_]

%SPVP;HSP;RPR\PV;SGT;MKPeMGL;[LGKOPT<;$_;TSJMLN;\P

HGaPK;GT; HSP; LPTTPV;J[; HSP;YGLMPT;J[; HSP;QJRZVPTTIJK

[LGKOP;JKL_;JV;HSP;`SJLP;TPQHIJK]

%SPVP;HSP;QVJTT^TPQHIJK;J[;HSP;RPR\PV;YGVIPT;`IHSIK

HSP; LPKOHS; BR<; HSP; RGiIRMR; YGLMP; J[; $_; GKN; HSP

RIKIRMR;YGLMP;J[;2H;TSJMLN;\P;MTPN]

/SP; TZGQIKO; J[; VPTHVGIKHT; HJ; RPR\PV; LPKOHST; KJH

QJKHGIKIKO; G; ZLGTHIQ; SIKOP; TSJMLN; TGHIT[_; HSP

VPQJRRPKNGHIJKT;J[;TPQHIJK;JK;LGHPVGL;\MQaLIKO;THVPKOHS

J[;\PGRT;U)'';1<:!:!X];%SPVP;HSP;VPTHVGIKHT;GVP;ZLGQPN

GH; HSP; LIRIHIKO; NITHGKQP& BR:; KJ; [MVHSPV; QSPQaT; GVP

VPeMIVPN]

10:8:!:!( 5!#,,'+'$)&6!&376)!#-&"#+N'&7*-6!#*+)

%P\;THI[[PKPVT;TSJMLN;\P;ZVJYINPN;̀ SPVP;G;QJKQPKHVGHPN

LJGN<;`SIQS;PiQPPNT;)D;ZPVQPKH;J[;HSP;TSPGV;QGZGQIH_

J[;HSP;RPR\PV<;IT;GZZLIPN;`IHSIK&?%W;J[;G;ZLGTHIQ;SIKOP

LJQGHIJK<; U)''; 1<:!:1:!X]; /SP; THI[[PKPV; TSJMLN; \P

ZVJYINPN; `IHSIK; G; NITHGKQP; J[; SGL[; HSP; NPZHS; J[; HSP

RPR\PV; JK; PIHSPV; TINP; J[; HSP; SIKOP; LJQGHIJK; GKN; \P

NPTIOKPN;HJ;QGVV_;HSP;GZZLIPN;LJGN;IK;GQQJVNGKQP;`IHS

1<:;:<];1[;HSP;THI[[PKPVT;GVP;[LGH;ZLGHPT<;HSP;JMHTHGKN;̀ INHS

HJ;HSP;HSIQaKPTT;VGHIJ<;<%!<;TSJMLN;KJH;PiQPPN;HSP;YGLMPT

OIYPK;IK;HSP;ZLGTHIQ;TPQHIJK;U)'';9:;;GKN;/G\LP;.X];%SPVP

JHSPV;TPQHIJKT;GVP;MTPN<;HSP;VGHIJ;

!"#
$%

&

&

&
⎛ ⎞
⎜ ⎟
⎝ ⎠

<;TSJMLN;KJH

PiQPPN;HSP;YGLMPT;OIYPK;[JV;ZLGTHIQ;TPQHIJK;U[JV;TIRZLP

JMHTHGKN<;GT;IK;9:;Xl

`SPVP

\TJ m TPQJKN;RJRPKH;J[;GVPG;J[;HSP;THI[[PKPV;G\JMH

HSP;[GQP;J[;HSP;PLPRPKH;ZPVZPKNIQMLGV;HJ;HSP

`P\l;GKN

\H m *H];?PKGKHdT;HJVTIJK;QJKTHGKH;J[;HSP;THI[[PKPV]

10:8:!:7( /SP; [VGRP; TSGLL; \P; GNPeMGHPL_; TMZZJVHPN

GOGIKTH;T`G_;GKN;JMH^J[^ZLGKP;\MQaLIKO<;\_;\VGQIKOT<

RJRPKH;VPTITHIKO;[VGRP;JV;GK;IKNPZPKNPKH;T_THPR;TMQS

GT;TSPGV;`GLL]

10:8:!:<( 46<$#-6!#*+&$')!$#-!#*+

%IHSIK;G;LPKOHS;PeMGL;HJ;HSP;RPR\PV;NPZHS<;JK;PIHSPV

TINP; J[; G; ZLGTHIQ; SIKOP; LJQGHIJK<; HSP; [JLLJ`IKO

VPTHVIQHIJKT;TSJMLN;\P;GZZLIPN;HJ;HSP;HPKTIJK;[LGKOP;GKN

KJHPN;IK;HSP;NPTIOK;NVG`IKOT];=JLPT<;I[;VPeMIVPN<;TSJMLN

\P;NVILLPN;JV;PLTP;ZMKQSPN;.;RR;MKNPVTIgP;GKN;VPGRPN]

:LL;TSPGVPN;JV;SGKN;[LGRP;QMH;PNOPT;TSJMLN;\P;[IKITSPN

TRJJHS;\_;OVIKNIKO<;QSIZZIKO;JV;ZLGKKIKO]

10:8:7( ;)).Y3!#*+)&#+&;+67M)#)

/SP;NPTIOK;GQHIJK;P[[PQHT;TSGLL;\P;NPHPVRIKPN;MTIKO;G

VIOIN^ZLGTHIQ;GKGL_TIT]

1H;TSGLL;\P;ZPVRITTI\LP;HJ;GTTMRP;[MLL;THVPKOHS;JV;ZGVHIGL

THVPKOHS;QJKKPQHIJKT<;ZVJYINPN;HSP;QGZGQIHIPT;J[;HSPTP

GVP;MTPN;IK;HSP;GKGL_TIT<;GKN;ZVJYINPN;HSGH<

GX 1K; G; [MLL; THVPKOHS; QJKKPQHIJK<; HSP; RJRPKH

QGZGQIH_;J[; HSP;QJKKPQHIJK;TSGLL;\P;KJH; LPTT

HSGK;HSGH;J[;HSP;RPR\PV;\PIKO;QJKKPQHPNl

\X 1K;G;ZGVHIGL;THVPKOHS;QJKKPQHIJK<;HSP;RJRPKH

QGZGQIH_;J[;HSP;QJKKPQHIJK;RG_;\P;LPTT;HSGK

HSGH;J[;HSP;RPR\PV;\PIKO;QJKKPQHPNl;GKN

QX 1K;\JHS;QGTPT;HSP;\PSGYIJV;J[;HSP;QJKKPQHIJK

TSGLL; \P; TMQS; GT; HJ; GLLJ`; GLL; ZLGTHIQ; SIKOPT

KPQPTTGV_; [JV; HSP; QJLLGZTP; RPQSGKITR; HJ

NPYPLJZ<;GKN;TSGLL;\P;TMQS;HSGH;HSP;VPeMIVPN

ZLGTHIQ; SIKOP; VJHGHIJK; NJPT; KJH; PiQPPN; HSP

VJHGHIJK;QGZGQIH_;GH;GK_;J[;HSP;ZLGTHIQ;SIKOPT

IK;HSP;QJLLGZTP;RPQSGKITR]

1K; HSP;QGTP;J[;\MILNIKO; THVMQHMVPT<; IH; IT;KJH;KJVRGLL_

KPQPTTGV_;HJ;QJKTINPV;HSP;P[[PQH;J[;GLHPVKGHIKO;ZLGTHIQIH_]
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10:8:<( 5'-*+%1Q$%'$&@76)!#-!;+67M)#)

:K_; TPQJKN^JVNPV; P[[PQHT; J[; HSP; LJGNT; GQHIKO; JK; HSP

THVMQHMVP; IK; IHT; NP[JVRPN; QJK[IOMVGHIJK; RG_; \P

KPOLPQHPN<;ZVJYINPN;HSP;[JLLJ`IKO;GVP;TGHIT[IPNb

GX !JV;QLGN;[VGRPT<;ZVJYINPN;HSP;THI[[PKIKO;P[[PQHT

J[;RGTJKV_;IK[ILL;`GLL;ZGKPLT;JV;NIGZSVGORT

J[;ZVJ[ILPN;̀ GLL;ZGKPL;IT;KJH;HGaPK;IKHJ;GQQJMKH<

GKN; `SPVP; PLGTHIQ; \MQaLIKO; LJGN; [GQHJV<& λQV

U)'';10:2X;TGHIT[IPT;λQVWλZ;≥;)D]

1[;)D;'&λQVWλZ&≥;8]>; HSP;TPQJKN1JVNPV;P[[PQHT

RG_;\P;QJKTINPVPN;\_;GRZLI[_IKO;HSP;NPTIOK

LJGN;P[[PQHT;J\HGIKPN;[VJR;ZLGTHIQ;GKGL_TIT;\_

G;[GQHJV;δZ;m;tD]B&λQV;WU&λQVh)Xu]

1[; λQVWλZ&'& 8]><; TPQJKN1JVNPV; PLGTHJ^ZLGTHIQ

GKGL_TIT& JV; TPQJKN; JVNPV; PLGTHIQ; GKGL_TIT

U)'';10:<:7X;IT;HJ;\P;QGVVIPN;JMH]

\X [JV;MKQLGN; [VGRPT;JV; [JV;QLGN; [VGRPT;`SPVP

HSP; THI[[PKIKO; P[[PQHT; J[; RGTJKV_; IK[ILL; JV

NIGZSVGORT;J[;ZVJ[ILPN;̀ GLL;ZGKPL;IT;HGaPK;IKHJ

GQQJMKH<;`SPVP;PLGTHIQ;\MQaLIKO; LJGN;[GQHJV<

λQV&U)'';10:2X;TGHIT[IPT;λQVWλZ&≥;.D]

1[;.D;'&λQVWλZ&≥;(]-(;HSP;TPQJKN1JVNPV;P[[PQHT

RG_;\P;QJKTINPVPN;\_;GRZLI[_IKO;HSP;NPTIOK

LJGN;P[[PQHT;J\HGIKPN;[VJR;ZLGTHIQ;GKGL_TIT;\_

G;[GQHJV;δZ;m;tD]B&λQV;WU&λQV;h)Xu]

1[; λQVWλZ;v& (]-(<; TPQJKN1JVNPV; PLGTHJ^ZLGTHIQ

GKGL_TIT& JV; TPQJKN1JVNPV; PLGTHIQ; GKGL_TIT

U)'';10:<:7X;TSGLL;\P;QGVVIPN;JMH]

10:2 (/NEIB()O?SF@CL(#CEFKH@H

10:2:1( /SP;PLGTHIQ;\MQaLIKO;LJGN;[GQHJV;UλQVX;TSGLL;\P

HSP;VGHIJ;J[;HSP;PLGTHIQ;\MQaLIKO;LJGN;TPH;J[;HSP;[VGRP;HJ

HSP; NPTIOK; LJGN; TPH; [JV; HSP; [VGRP<; GKN; TSGLL; \P

NPHPVRIKPN;IK;GQQJVNGKQP;`IHS;10:2:!]

2"/$;j;/SP;YGLMP;J[;λQV;NPZPKNT;JK;HSP;LJGN;TPH;GKN;SGT;HJ;\P

PYGLMGHPN;[JV;PGQS;ZJTTI\LP;TPH;J[;LJGN;QJR\IKGHIJK]

10:2:!( \+1E76+'&,$6Y'&<.-C7#+N

/SP;PLGTHIQ;\MQaLIKO;LJGN;[GQHJV;UλQVX;J[;G;VIOIN^fJIKHPN

[VGRP;TSGLL;\P;NPHPVRIKPN;\_;MTIKOb

GX "KP;J[;HSP;GZZVJiIRGHP;RPHSJNT;J[;10:2:!:1

GKN;10:2:!:!<;JV

\X :; VGHIJKGL; PLGTHIQ; \MQaLIKO; GKGL_TIT; J[; HSP

`SJLP;[VGRP]

10:2:!:1( H'N.76$&+*+1)K6M&,$6Y');U)'';10:1:!X

1K;G;VPQHGKOMLGV;KJK^T`G_;[VGRP;`IHS;VPOMLGV;LJGNIKO

GKN; KPOLIOI\LP; GiIGL; [JVQPT; IK; HSP; \PGRT<; HSP; $MLPV

\MQaLIKO;THVPTT;,QQ:;[JV;PGQS;QJLMRK;TSGLL;\P;NPHPVRIKPN

IK;GQQJVNGKQP;`IHS;17:1:!:1](/SP;PLGTHIQ;\MQaLIKO;LJGN

[GQHJV;UλQVX;[JV;HSP;`SJLP;[VGRP;TSGLL;\P;HGaPK;GT;HSP

LJ`PTH;J[;HSP;VGHIJ;J[;U,QQ%,QNX;[JV;GLL;HSP;QJLMRKT<;̀ SPVP

,QN;IT;HSP;GiIGL;QJRZVPTTIYP;THVPTT;IK;HSP;QJLMRK;[VJR

HSP;[GQHJVPN;LJGN;GKGL_TIT]

10:2:!:!(H'N.76$&)K6M&,$6Y')

1K;G;VPQHGKOMLGV;T`G_;[VGRP;`IHS;VPOMLGV;LJGNIKO;GKN

KPOLIOI\LP;GiIGL;[JVQPT;IK;HSP;\PGRT<;HSP;\MQaLIKO;LJGN<

EQQ:;[JV;PGQS;QJLMRK;TSGLL;\P;NPHPVRIKPN;GT;EQQ&a&;&,QQ

`SPVP;,QQ;IT;HSP;PLGTHIQ;\MQaLIKO;THVPTT;J[;HSP;QJLMRK;IK

HSP; ZLGKP; J[; [VGRP<; J\HGIKPN; IK; GQQJVNGKQP; `IHS

17:1:!:1];/SP;PLGTHIQ;\MQaLIKO;LJGN;[GQHJV;λQV<;[JV;HSP

`SJLP;[VGRP;TSGLL;\P;HGaPK;GT;HSP;LJ`PTH;J[;GLL;HSP;VGHIJT<

λTQV:&QGLQMLGHPN;[JV;PGQS;THJVP_;J[;HSP;\MILNIKO<;GT;OIYPK

\PLJ`b

( )

( )

((

$()

'

'

( "

( "
λ =

∑
∑

`SPVP

E a RPR\PV;GiIGL;[JVQP;[VJR;HSP;[GQHJVPN;LJGN

GKGL_TIT<;̀ IHS;HPKTIJK;HGaPK;GT;KPOGHIYP<;GKN

B m QJLMRK;LPKOHS;GKN;HSP;TMRRGHIJK;IKQLMNPT

GLL; QJLMRKT; IK; HSP; ZLGKP; ; ; [VGRP; `IHSIK; G

THJVP_]

'&!%(#$")*;,"0(2(%"'%/%&"4&'(-$

11( '%=%$(5$#$.(+.5%,"

11:1( )EH@H(MGN(+BH@LC

11:1:1 (1K;HSP;LIRIH;THGHP;NPTIOK;RPHSJN<;HSP;THVMQHMVP

TSGLL;\P;NPTIOKPN;HJ;̀ IHSTHGKN;TG[PL_;GLL;LJGNT;LIaPL_;HJ

GQH; JK; IH; HSVJMOSJMH; IHT; LI[P]; 1H; TSGLL; KJH; TM[[PV; HJHGL

QJLLGZTP;MKNPV;GQQINPKHGL;LJGNT;TMQS;GT;[VJR;PiZLJTIJKT

JV;IRZGQH;JV;NMP;HJ;QJKTPeMPKQPT;J[;SMRGK;PVVJV;HJ;GK

PiHPKH;\P_JKN;HSP;LJQGL;NGRGOPT];/SP;J\fPQHIYP;J[;HSP

NPTIOK;IT;HJ;GQSIPYP;G;THVMQHMVP;HSGH;`ILL;VPRGIK;[IH;[JV

MTP;NMVIKO;IHT;LI[P;`IHS;GQQPZHG\LP;HGVOPH;VPLIG\ILIH_];1K

JHSPV; `JVNT<; HSP; ZVJ\G\ILIH_; J[; G; LIRIH; THGHP; \PIKO

VPGQSPN; NMVIKO; IHT; LI[PHIRP; TSJMLN; \P; YPV_; LJ ]̀; /SP

GQQPZHG\LP; LIRIH; [JV; HSP; TG[PH_; GKN; TPVYIQPG\ILIH_

VPeMIVPRPKHT;\P[JVP;[GILMVP;JQQMVT;IT;QGLLPN;G;LIRIH;THGHP]

1K;OPKPVGL<;HSP;THVMQHMVP;TSGLL;\P;NPTIOKPN;JK;HSP;\GTIT

J[;HSP;RJTH;QVIHIQGL;LIRIH;THGHP;GKN;TSGLL;\P;QSPQaPN;[JV

JHSPV;LIRIH;THGHPT]

11:1:!( *HPPL; THVMQHMVPT; GVP; HJ; \P; NPTIOKPN; GKN

QJKTHVMQHPN; HJ; TGHIT[_; HSP; NPTIOK; VPeMIVPRPKHT; `IHS

VPOGVN; HJ; THG\ILIH_<; THVPKOHS<; TPVYIQPG\ILIH_<; \VIHHLP

[VGQHMVP<;[GHIOMP<;[IVP<;GKN;NMVG\ILIH_;TMQS;HSGH;HSP_;RPPH

HSP;[JLLJ`IKOb

GX #PRGIK; [IH; `IHS; GNPeMGHP; VPLIG\ILIH_; GKN; \P

G\LP; HJ; TMTHGIK;GLL; GQHIJKT; ULJGNTX; GKN;JHSPV

IK[LMPKQPT; PiZPVIPKQPN; NMVIKO; QJKTHVMQHIJK

GKN;MTPl

\X =GYP; GNPeMGHP; NMVG\ILIH_; MKNPV; KJVRGL

RGIKHPKGKQPl

QX &J; KJH; TM[[PV; JYPVGLL; NGRGOP; JV; QJLLGZTP

NITZVJZJVHIJKGHPL_; MKNPV; GQQINPKHGL; PYPKHT
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LIaP; PiZLJTIJKT<; YPSIQLP; IRZGQH; JV; NMP; HJ

QJKTPeMPKQPT; J[; SMRGK; PVVJV; HJ; GK; PiHPKH

\P_JKN; LJQGL; NGRGOP]; /SP; ZJHPKHIGL; [JV

QGHGTHVJZSIQ; NGRGOP; TSGLL; \P; LIRIHPN; JV

GYJINPN;\_;GZZVJZVIGHP;QSJIQP;J[;JKP;JV;RJVP

J[;HSP;[JLLJ`IKOb

)X :YJINIKO<; PLIRIKGHIKO; JV; VPNMQIKO

PiZJTMVP;HJ;SGgGVNT<;`SIQS;HSP;THVMQHMVP

IT;LIaPL_;HJ;TMTHGIK]

.X +SJJTIKO; THVMQHMVGL; [JVRT<; LG_JMHT; GKN

NPHGILT;GKN;NPTIOKIKO;TMQS;HSGH<

IX HSP; THVMQHMVP;SGT; LJ`; TPKTIHIYIH_; HJ

SGgGVNJMT;QJKNIHIJKTl;GKN

IIX HSP;THVMQHMVP;TMVYIYPT;̀ IHS;JKL_;LJQGL

NGRGOP;PYPK;G[HPV;TPVIJMT;NGRGOP;HJ

GK_; JKP; IKNIYINMGL; PLPRPKH; \_; HSP

SGgGVNl

6X +SJJTIKO; TMIHG\LP; RGHPVIGL<; NPTIOK; GKN

NPHGILIKO; ZVJQPNMVP<; QJKTHVMQHIJK

TZPQI[IQGHIJKT<;GKN;QJKHVJL;ZVJQPNMVPT;[JV

TSJZ;[G\VIQGHIJK;GKN;[IPLN;QJKTHVMQHIJK;GT

VPLPYGKH;HJ;HSP;ZGVHIQMLGV;THVMQHMVP]

/SP;[JLLJ`IKO;QJKNIHIJKT;RG_;\P;TGHIT[IPN;HJ;GYJIN;G

NITZVJZJVHIJKGHP;QJLLGZTPb

GX /SP; \MILNIKO; TSJMLN; \P; P[[PQHIYPL_; HIPN

HJOPHSPV;GH;PGQS;ZVIKQIZGL;[LJJV;LPYPL;GKN;PGQS

QJLMRK;TSJMLN;\P;P[[PQHIYPL_;SPLN;IK;ZJTIHIJK

\_;RPGKT;J[;QJKHIKMJMT;HIPT;U\PGRTX;KPGVL_

JVHSJOJKGL<; PiQPZH; `SPVP; HSP; THPPL; `JVa

TMZZJVHT;JKL_;QLGNNIKO;̀ PIOSIKO;KJH;RJVP;HSGK

D]-;a2WR.;GLJKO;̀ IHS;IRZJTPN;GKN;̀ IKN;LJGNT]

/SPTP; HIPT; TSGLL; \P; THPPL; RPR\PVT; TMQS; GT

\PGRT<; `SIQS; RG_; \P; NPTIOKPN; [JV; JHSPV

ZMVZJTPT<;THPPL;\GV;VPIK[JVQPRPKH;GKQSJVIKO

HSP;THPPL;[VGRP;HJ;QJKQVPHP;[LJJV;JV;THPPL;RPTS

VPIK[JVQPRPKH; IK; QJRZJTIHP; TLG\; `IHS; THPPL

ZVJ[ILPN;TSPPHIKO;NIVPQHL_;QJKKPQHPN;HJ;\PGR

`IHS; TSPGV; QJKKPQHJVT]; /SPTP; THPPL; HIPT; GKN

HSPIV; PKN; QJKKPQHIJKT; TSJMLN; \P; QGZG\LP; J[

VPTITHIKO;[GQHJVPN;HPKTILP;[JVQP;KJH; LPTT; HSGK

HSP; [GQHJVPN;NPGN;GKN; IRZJTPN; LJGNT;GQHIKO

JK;HSP;[LJJV;GVPG;HVI\MHGV_;HJ;HSP;HIP;KJV;LPTT

HSGK;-(;a2];*MQS;QJKKPQHIJK;J[;HIPT;HJ;PNOP

QJLMRK;TSJMLN;GLTJ;\P;QGZG\LP;J[;VPTITHIKO;)

ZPVQPKH;J[;HSP;RGiIRMR;GiIGL;QJRZVPTTIJK;IK

HSP;QJLMRK;GH;HSP;LPYPL;NMP;HJ;[GQHJVPN;NPGN

GKN;IRZJTPN;LJGNT];:LL;QJLMRK;TZLIQPT;TSJMLN

\P;QGZG\LP;J[;VPTITHIKO;G;HPKTILP;[JVQP;PeMGL;HJ

HSP;LGVOPTH;J[;G;[GQHJVPN;NPGN;GKN;IRZJTPN;LJGN

VPGQHIJK; [VJR; G; TIKOLP; [LJJV; LPYPL; LJQGHPN

\PH`PPK; HSGH; QJLMRK; TZLIQP; GKN; HSP; KPiH

QJLMRK;TZLIQP;\PLJ`;HSGH;TZLIQP];3GHPVGL;LJGN

T_THPR; HJ; VPTITH; KJHIJKGL; SJVIgJKHGL; LJGNT

ZVPTQVI\PN; IK; 10:7:2; TSJMLN; \P; NITHVI\MHPN

HSVJMOSJMH;HSP;\MILNIKO;IK;KPGVL_;JVHSJOJKGL

NIVPQHIJKT; TJ; HSGH; KJ; TM\THGKHIGL; ZJVHIJKT; IT

QJKKPQHPN;GH;JKL_;JKP;ZJIKH;HJ;TMQS;G;T_THPR]

,VPQGTH;QJKQVPHP;JV;JHSPV;SPGY_;[LJJV;JV;VJJ[

MKIHT; TSJMLN; \P; P[[PQHIYPL_; GKQSJVPN; IK; HSP

NIVPQHIJK;J[;HSPIV;TZGK;PIHSPV;HJ;PGQS;JHSPV;JYPV

HSP;TMZZJVH;JV;NIVPQHL_;HJ;HSP;TMZZJVH]

\X %SPVP;HSP;G\JYP;QJKNIHIJKT;HJ;HIP;HSP;QJLMRKT

HJ;HSP;[LJJV;GNPeMGHPL_;GVP;KJH;TGHIT[IPN;PGQS

THJVP_;J[;HSP;\MILNIKO;TSJMLN;\P;QSPQaPN;HJ

PKTMVP; HSGH;NITZVJZJVHIJKGHP;QJLLGZTP;`JMLN

KJH;ZVPQIZIHGHP;\_;HSP;KJHIJKGL;VPRJYGL<;JKP

GH;G;HIRP<;J[;PGQS;QJLMRK]

QX %SPVP;PGQS;[LJJV;IT;KJH;LGHPVGLL_;TMZZJVHPN

\_;RJVP;HSGK;JKP;T_THPR<;QSPQa;TSJMLN;\P

RGNP;GH;PGQS;THJVP_;\_;VPRJYIKO;JKP;TMQS

LGHPVGL;TMZZJVH;T_THPR;GH;G;HIRP;HJ;PKTMVP;HSGH

NITZVJZJVHIJKGHP; QJLLGZTP;`JMLN;KJH;JQQMV]

/SP;QJLLGZTP;IT;QJKTINPVPN;NITZVJZJVHIJKGHP<

I[;RJVP;HSGK;)(;ZPVQPKH;J[;HSP;[LJJV;JV;VJJ[

GVPG;J[;-D;R.;QJLLGZTP;GH;HSGH;LPYPL;GKN;GH;JKP

GNfJIKIKO; LPYPL; PIHSPV; G\JYP; JV; \PLJ`; IH<

MKNPV;G;LJGN;PeMGL;HJ;)]D(;JV;D]B;HIRPT;HSP

NPGN; LJGN<; D]66; HIRPT; HPRZJVGV_; JV; [MLL

IRZJTPN; LJGN; J[; ZPVRGKPKH; KGHMVP; UGT; IK

THJVGOP;\MILNIKOTX;GKN;D]66;HIRPT;`IKN;LJGN

GQHIKO;HJOPHSPV]

11:1:7 ( *HVMQHMVPT; NPTIOKPN; [JV; MKMTMGL; JV; TZPQIGL

[MKQHIJKT; TSGLL; QJRZL_; `IHS; GK_; JHSPV; VPLPYGKH

GNNIHIJKGL; LIRIH; THGHP; QJKTINPVPN; GZZVJZVIGHP; HJ; HSGH

THVMQHMVP]

11:1:<( 4PKPVGLL_; THVMQHMVPT; GKN; PLPRPKHT; TSGLL; \P

NPTIOKPN; \_; LIRIH; THGHP; RPHSJN]; %SPVP; LIRIH; THGHP

RPHSJN;QGKKJH;\P;QJKYPKIPKHL_;GNJZHPN<;̀ JVaIKO;THVPTT

NPTIOK;o)'';*PQHIJK;>URXp;RG_;\P;MTPN]

11:!( '@I@D(5DEDB(+BH@LC

11:!:1 ( !JV; GQSIPYIKO; HSP; NPTIOK; J\fPQHIYPT<; HSP

NPTIOK; TSGLL; \P; \GTPN; JK; QSGVGQHPVITHIQ; YGLMPT; [JV

RGHPVIGL;THVPKOHST;GKN;GZZLIPN;LJGNT;UGQHIJKTX<;̀ SIQS

HGaP;IKHJ;GQQJMKH;HSP;ZVJ\G\ILIH_;J[;YGVIGHIJKT;IK;HSP

RGHPVIGL;THVPKOHST;GKN;IK;HSP;LJGNT;HJ;\P;TMZZJVHPN]

/SP;QSGVGQHPVITHIQ;YGLMPT;TSGLL;\P;\GTPN;JK;THGHITHIQGL

NGHG<;I[;GYGILG\LP];%SPVP;TMQS;NGHG;IT;KJH;GYGILG\LP<

HSPTP;TSGLL;\P;\GTPN;JK;PiZPVIPKQP];/SP;NPTIOK;YGLMPT

GVP;NPVIYPN; [VJR; HSP; QSGVGQHPVITHIQ; YGLMPT; HSVJMOS

HSP; MTP; J[; ZGVHIGL; TG[PH_; [GQHJVT<; \JHS; [JV; RGHPVIGL

THVPKOHST; GKN; [JV; LJGNT]; 1K; HSP; G\TPKQP; J[; TZPQIGL

QJKTINPVGHIJKT<; HSPTP; [GQHJVT; TSGLL; SGYP; HSP;YGLMPT

OIYPK;IK;HSIT;*PQHIJK;GQQJVNIKO;HJ;HSP;RGHPVIGL<;HSP

H_ZP; J[; LJGN; GKN; HSP; LIRIH; THGHP; \PIKO; QJKTINPVPN]

/SP;VPLIG\ILIH_;J[;NPTIOK;IT;PKTMVPN;\_;TGHIT[_IKO;HSP

VPeMIVPRPKHb

&PTIOK;GQHIJK;≤;&PTIOK;THVPKOHS
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11:!:!(3IRIH;THGHPT;GVP;HSP;THGHPT;\P_JKN;̀ SIQS;HSP;THVMQHMVP

KJ;LJKOPV;TGHIT[IPT;HSP;ZPV[JVRGKQP;VPeMIVPRPKHT;TZPQI[IPN]

/SP;LIRIH;THGHPT;GVP;QLGTTI[IPN;GTb

GX 3IRIH;THGHP;J[;THVPKOHSl;GKN

\X 3IRIH;THGHP;J[;TPVYIQPG\ILIH_]

11:!:!:1( /SP;LIRIH;THGHPT;J[;THVPKOHS;GVP;HSJTP;GTTJQIGHPN

`IHS;[GILMVPT;UJV;IRRIKPKH;[GILMVPX<;MKNPV;HSP;GQHIJK;J[

ZVJ\G\LP;GKN;RJTH;MK[GYJMVG\LP;QJR\IKGHIJK;J[;LJGNT

JK; HSP; THVMQHMVP; MTIKO; HSP; GZZVJZVIGHP; ZGVHIGL; TG[PH_

[GQHJVT<; `SIQS; RG_; PKNGKOPV; HSP; TG[PH_; J[; LI[P; GKN

ZVJZPVH_];/SP;LIRIH;THGHP;J[;THVPKOHS;IKQLMNPT<

GX LJTT;J[;PeMILI\VIMR;J[;HSP;THVMQHMVP;GT;G;̀ SJLP

JV;GK_;J[;IHT;ZGVHT;JV;QJRZJKPKHT]

\X LJTT;J[;THG\ILIH_;J[;HSP;THVMQHMVP;UIKQLMNIKO;HSP

P[[PQH; J[; T`G_; `SPVP; GZZVJZVIGHP; GKN

JYPVHMVKIKOX; JV; GK_; J[; IHT; ZGVHT; IKQLMNIKO

TMZZJVHT;GKN;[JMKNGHIJKT]

QX [GILMVP;\_;PiQPTTIYP;NP[JVRGHIJK<;VMZHMVP;J[

HSP;THVMQHMVP;JV;GK_;J[;IHT;ZGVHT;JV;QJRZJKPKHT]

NX [VGQHMVP;NMP;HJ;[GHIOMP]

PX \VIHHLP;[VGQHMVP]

11:!:!:!( /SP;LIRIH;THGHP;J[;TPVYIQPG\ILIH_;IKQLMNPT<

GX NP[JVRGHIJK; GKN; NP[LPQHIJKT<; `SIQS; RG_

GNYPVTPL_;G[[PQH; HSP;GZZPGVGKQP;JV;P[[PQHIYP

MTP;J[; HSP; THVMQHMVP;JV;RG_;QGMTP; IRZVJZPV

[MKQHIJKIKO;J[;PeMIZRPKH;JV;TPVYIQPT;JV;RG_

QGMTP;NGRGOPT;HJ;[IKITSPT;GKN;KJK^THVMQHMVGL

RPR\PVT]

\X YI\VGHIJKT; IK; HSP; THVMQHMVP; JV; GK_; J[; IHT

QJRZJKPKHT; QGMTIKO; NITQJR[JVH; HJ; ZPJZLP<

NGRGOPT;HJ;HSP;THVMQHMVP<;IHT;QJKHPKHT;JV;̀ SIQS

RG_;LIRIH;IHT;[MKQHIJKGL;P[[PQHIYPKPTT];*ZPQIGL

QJKTINPVGHIJK; TSGLL; \P; OIYPK; HJ; T_THPRT

TMTQPZHI\LP; HJ;YI\VGHIJK<; TMQS;GT; LGVOP;JZPK

[LJJV;GVPGT;[VPP;J[;ZGVHIHIJKT;HJ;PKTMVP;HSGH;TMQS

YI\VGHIJKT;GVP;GQQPZHG\LP;[JV;HSP;IKHPKNPN;MTP

GKN;JQQMZGKQ_;U)''&:KKPi;7X]

QX VPZGIVG\LP;NGRGOP;JV;QVGQa;NMP;HJ;[GHIOMP]

NX QJVVJTIJK<;NMVG\ILIH_<;GKN

PX [IVP]

11:7( #?D@GCH

/SP;GQHIJKT;ULJGNTX;HJ;\P;QJKTINPVPN;IK;NPTIOK;IKQLMNP;NIVPQH

GQHIJKT;ULJGNTX;PiZPVIPKQPN;\_; HSP;THVMQHMVP;NMP; HJ;TPL[

`PIOSH<;PiHPVKGL;GQHIJKT<;PHQ<;GKN;IRZJTPN;NP[JVRGHIJKT

TMQS;GT;HSGH;NMP;HJ;HPRZPVGHMVP;GKN;TPHHLPRPKHT]

11:7:1 (>76))#,#-6!#*+&*,&;-!#*+)

:QHIJKT;GVP;QLGTTI[IPN;\_;HSPIV;YGVIGHIJK;`IHS;HIRP;GT

OIYPK;\PLJ`b

GX E'$Y6+'+!&6-!#*+)&UFZX;j;:QHIJKT;NMP;HJ;TPL[^

`PIOSH; J[; THVMQHMVGL; GKN; KJK^THVMQHMVGL

QJRZJKPKHT<; [IHHIKOT<; GKQILLGVIPT<; GKN; [IiPN

PeMIZRPKH<;PHQ]

\X I6$#6<7'& 6-!#*+); UFYX; j; :QHIJKT; NMP; HJ

QJKTHVMQHIJK;GKN;TPVYIQP;THGOP;LJGNT;TMQS;GT

IRZJTPN;ULIYPX;LJGNT;UQVGKP;LJGNT<;TKJ`;LJGNT<

PHQ]X<;`IKN;LJGNT<;GKN;PGVHSeMGaP;LJGNT<;PHQ]

QX ;--#%'+!67&6-!#*+)&UFGX;j;:QHIJKT;PiZPQHPN

NMP;HJ;PiZLJTIJKT<;GKN;IRZGQH;J[;YPSIQLPT<;PHQ]

11:7:!( >"6$6-!'$#)!#-&;-!#*+)&UB*6%)X

11:7:!:1( /SP;QSGVGQHPVITHIQ;GQHIJKT<;FQ<;GVP;HSP;YGLMPT

J[; HSP; NI[[PVPKH; GQHIJKT; HSGH; GVP; KJH; PiZPQHPN; HJ; \P

PiQPPNPN;`IHS;RJVP;HSGK;(;ZPVQPKH;ZVJ\G\ILIH_<;NMVIKO

HSP;LI[P;J[;HSP;THVMQHMVP;GKN;HSP_;GVP;HGaPK;GT<

GX HSP;TPL[^`PIOSH<; IK;RJTH;QGTPT;QGLQMLGHPN;JK

HSP; \GTIT; J[; KJRIKGL; NIRPKTIJKT; GKN; MKIH

`PIOSHT;U)'';!;J[;,GVH;>;c*HVMQHMVGL;&PTIOK<

*PQHIJK;);3JGNT<;!JVQPT;GKN;$[[PQHTd;J[;HSP

+JNPX]

\X HSP; YGVIG\LP; LJGNT<; YGLMPT; J[; `SIQS; GVP

TZPQI[IPN; IK; VPLPYGKH; THGKNGVN; U)''; ,GVH; >

c*HVMQHMVGL;&PTIOK<;*PQHIJK;);3JGNT<;!JVQPT

GKN;$[[PQHTd;J[;HSP;+JNPX]

QX HSP; MZZPV; LIRIH; `IHS; G; TZPQI[IPN; ZVJ\G\ILIH_

UMTMGLL_;(;ZPVQPKHX;KJH;PiQPPNIKO;NMVIKO;TJRP

VP[PVPKQP;ZPVIJN;UNPTIOK;LI[PX]

NX TZPQI[IPN; \_; QLIPKH<; JV; \_; NPTIOKPV; IK

QJKTMLHGHIJK;̀ IHS;QLIPKH<;ZVJYINPN;HSP_;TGHIT[_

HSP; RIKIRMR; ZVJYITIJKT; J[; HSP; VPLPYGKH

LJGNIKO;THGKNGVN]

11:7:!:!( /SP;QSGVGQHPVITHIQ;YGLMPT;J[;GQQINPKHGL;LJGNT

OPKPVGLL_;QJVVPTZJKN;HJ;HSP;YGLMP;TZPQI[IPN;\_;VPLPYGKH

QJNP<;THGKNGVN;JV;QLIPKH];/SP;NPTIOK;[JV;GQQINPKHGL;LJGN

IT;OPKPVGLL_;KJH;VPeMIVPN;IK;\MILNIKO;MKLPTT;IH;IT;VPeMIVPN

\_;QLIPKH;JV;GZZVJYIKO;GMHSJVIH_;IK;̀ SIQS;QGTP<;OPKPVGLL_

VPQJRRPKNGHIJK; IK; 11:1:!( UQX; JV; TZPQIGLITH; LIHPVGHMVP

TSGLL;\P;[JLLJ`PN]
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/SP;NPTIOK;GQHIJK<;FN<;IT;PiZVPTTPN;GT; * +, !"

"

) )= γ∑

`SPVP

λ[a m ZGVHIGL; TG[PH_; [GQHJV; [JV; NI[[PVPKH; LJGNT; a<

OIYPK;IK;/G\LP;8;HJ;GQQJMKH;[JV<

GX ZJTTI\ILIH_;J[;MK[GYJMVG\LP;NPYIGHIJK;J[; HSP

LJGN;[VJR;HSP;QSGVGQHPVITHIQ;YGLMP<

\X ZJTTI\ILIH_; J[; IKGQQMVGHP; GTTPTTRPKH; J[; HSP

LJGN<

QX MKQPVHGIKH_;IK;HSP;GTTPTTRPKH;J[;P[[PQHT;J[;HSP

LJGN<;GKN

NX MKQPVHGIKH_;IK;HSP;GTTPTTRPKH;J[;HSP;LIRIH;THGHPT

\PIKO;QJKTINPVPN]
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/SP; LJGNT; JV; LJGN; P[[PQHT; TSGLL; \P; RMLHIZLIPN; \_; HSP

VPLPYGKH;γ[;[GQHJVT<;OIYPK;IK;/G\LP;8<;HJ;OPH;HSP;NPTIOK

LJGNT;JV;NPTIOK;LJGN;P[[PQHT]
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/SP; MLHIRGHP; THVPKOHS; QGLQMLGHIJK; RG_; VPeMIVP

QJKTINPVGHIJK;J[;HSP;[JLLJ`IKOb

GX 3JTT;J[;PeMILI\VIMR;J[;HSP;THVMQHMVP;JV;GK_;ZGVH

J[;IH<;QJKTINPVPN;GT;G;VIOIN;\JN_<;GKN

\X !GILMVP;\_;PiQPTTIYP;NP[JVRGHIJK<;VMZHMVP;JV

LJTT;J[;THG\ILIH_;J[;HSP;THVMQHMVP;JV;GK_;ZGVH;J[

IH;IKQLMNIKO;TMZZJVH;GKN;[JMKNGHIJK]
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/SP;NPTIOK;THVPKOHS<;5N<;IT;J\HGIKPN;GT;OIYPK;\PLJ`;[VJR

MLHIRGHP; THVPKOHS<; 5M; GKN; ZGVHIGL; TG[PH_; [GQHJVT; [JV

RGHPVIGLT<(γR;OIYPK;IK;/G\LP;(]

5N;m;5M;W;γR

`SPVP;ZGVHIGL;TG[PH_;[GQHJV;[JV;RGHPVIGLT<;γR;GQQJMKH;[JV<

GX ZJTTI\ILIH_; J[; MK[GYJMVG\LP; NPYIGHIJK; J[

RGHPVIGL;THVPKOHS;[VJR;HSP;QSGVGQHPVITHIQ;YGLMPl

\X ZJTTI\ILIH_; J[; MK[GYJMVG\LP; YGVIGHIJK; J[

RPR\PV;TIgPTl

QX ZJTTI\ILIH_; J[; MK[GYJMVG\LP; VPNMQHIJK; IK

RPR\PV; THVPKOHS; NMP; HJ; [G\VIQGHIJK; GKN

HJLPVGKQPTl;GKN

NX MKQPVHGIKH_; IK; HSP;QGLQMLGHIJK;J[;THVPKOHS;J[

HSP;RPR\PVT]
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*HG\ILIH_;TSGLL;\P;PKTMVPN;[JV;HSP;THVMQHMVP;GT;G;`SJLP

GKN;[JV;PGQS;J[;IHT;PLPRPKHT];/SIT;TSJMLN;IKQLMNP<;JYPVGLL

[VGRP;THG\ILIH_;GOGIKTH;JYPVHMVKIKO;GKN;T`G_<;GT;OIYPK

IK;11:8:1:1(GKN;11:8:1:!]
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/SP; THVMQHMVP; GT; G; `SJLP; JV; GK_; ZGVH; J[; IH; TSGLL; \P

NPTIOKPN;HJ;ZVPYPKH;IKTHG\ILIH_;NMP;HJ;JYPVHMVKIKO<;MZLI[H

JV;TLINIKO;MKNPV;[GQHJVPN;LJGN;GT;OIYPK;\PLJ`b

GX /SP;GQHIJKT;TSGLL;\P;NIYINPN;IKHJ;QJRZJKPKHT

GINIKO; IKTHG\ILIH_; GKN; QJRZJKPKHT; VPTITHIKO

IKTHG\ILIH_]
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\X /SP;ZPVRGKPKH;GKN;YGVIG\LP;GQHIJKT;GKN;HSPIV

P[[PQHT;QGMTIKO;IKTHG\ILIH_;TSGLL;\P;QJR\IKPN

MTIKO; GZZVJZVIGHP; ZGVHIGL; TG[PH_; [GQHJVT; [JV

LJGNT;GT;ZPV; HSP; LIRIH; THGHP; VPeMIVPRPKHT<; HJ

J\HGIK;RGiIRMR;NPTHG\ILIgIKO;P[[PQH]

QX /SP; ZPVRGKPKH; GQHIJKT; ULJGNTX; GKN; P[[PQHT

QJKHVI\MHIKO;HJ;VPTITHGKQP;TSGLL;\P;RMLHIZLIPN

`IHS; G; ZGVHIGL; TG[PH_; [GQHJV; D]B; GKN; GNNPN

HJOPHSPV; `IHS; NPTIOK; VPTITHGKQP; UG[HPV

RMLHIZL_IKO; `IHS; GZZVJZVIGHP; ZGVHIGL; TG[PH_

[GQHJVX]; ?GVIG\LP; GQHIJKT; GKN; HSPIV; P[[PQHT

QJKHVI\MHIKO;HJ;VPTITHGKQP;TSGLL;\P;NITVPOGVNPN]

NX /SP;VPTITHGKQP;P[[PQH;TSGLL;\P;OVPGHPV;HSGK;JV

PeMGL;HJ;HSP;NPTHG\ILIgIKO;P[[PQH];+JR\IKGHIJK

J[;IRZJTPN;GKN;NPGN;LJGNT;TSJMLN;\P;TMQS;GT

HJ;QGMTP;RJTH;TPYPVP;P[[PQH;JK;JYPVGLL;THG\ILIH_]
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/SP; `SJLP; THVMQHMVP<; IKQLMNIKO; ZJVHIJKT; \PH`PPK

PiZGKTIJK;fJIKHT<;TSGLL;\P;GNPeMGHPL_;THI[[;GOGIKTH;T`G_]

/J; PKTMVP; HSIT<; IK; GNNIHIJK; HJ; NPTIOKIKO; [JV; GZZLIPN

SJVIgJKHGL; LJGNT<; G; TPZGVGHP; QSPQa; TSJMLN;\P; QGVVIPN

JMH;[JV;KJHIJKGL;SJVIgJKHGL;LJGNT;TMQS;GT;OIYPK;IK;10:7:2

HJ;PYGLMGHP;HSP;T`G_;MKNPV;OVGYIH_;LJGNT]
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4PKPVGLL_; [GHIOMP; KPPN; KJH; \P; QJKTINPVPN; MKLPTT; G

THVMQHMVP;JV;PLPRPKH;IT;TM\fPQHPN;HJ;KMRPVJMT;TIOKI[IQGKH

[LMQHMGHIJKT;J[;THVPTT];*HVPTT;QSGKOPT;NMP;HJ;[LMQHMGHIJKT

IK; `IKN; LJGNIKO; KJVRGLL_; KPPN; KJH; \P; QJKTINPVPN]

!GHIOMP;NPTIOK;TSGLL;\P;IK;GQQJVNGKQP;̀ IHS;*PQHIJK;>UZX]

%SPK;NPTIOKIKO; [JV; [GHIOMP<; HSP;ZGVHIGL; TG[PH_; [GQHJV

[JV; LJGN<;γ[<;PeMGL; HJ;MKIH_;TSGLL;\P;MTPN;[JV; HSP; LJGN

QGMTIKO;THVPTT;[LMQHMGHIJK;GKN;THVPTT;VGKOP]
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,LGTHIQ; GKGL_TIT; GKN; NPTIOK; RG_; \P; MTPN<; I[; HSP

VPeMIVPRPKH; TZPQI[IPN; MKNPV; HSP; ZLGTHIQ; RPHSJN; J[

GKGL_TIT;U)'';10:8X;GVP;TGHIT[IPN]
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*PVYIQPG\ILIH_; LIRIH; THGHP; IT; VPLGHPN; HJ; HSP; QVIHPVIG

OJYPVKIKO;KJVRGL;MTP];*PVYIQPG\ILIH_;LIRIH;THGHP;IT;LIRIH

THGHP;\P_JKN;̀ SIQS;HSP;TPVYIQP;QVIHPVIG;TZPQI[IPN;\PLJ <̀

GVP;KJ;LJKOPV;RPHb

GX &P[LPQHIJK;LIRIH<

\X ?I\VGHIJK;LIRIH<

QX &MVG\ILIH_;QJKTINPVGHIJK<;GKN

NX !IVP;VPTITHGKQP]

9KLPTT;TZPQI[IPN;JHSPV`ITP;U)''&/G\LP;8X<;ZGVHIGL;TG[PH_

[GQHJV;[JV;LJGNT<;γ[<;J[;YGLMP;PeMGL;HJ;MKIH_;TSGLL;\P;MTPN

[JV; GLL; LJGNT; LPGNIKO; HJ; TPVYIQPG\ILIH_; LIRIH; THGHPT; HJ

QSPQa;HSP;GNPeMGQ_;J[;HSP;THVMQHMVP;MKNPV;TPVYIQPG\ILIH_

LIRIH;THGHPT]
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/SP;NP[LPQHIJK;MKNPV;TPVYIQPG\ILIH_;LJGNT;J[;G;\MILNIKO

JV;G;\MILNIKO;QJRZJKPKH;TSJMLN;KJH;IRZGIV;HSP;THVPKOHS

J[; HSP; THVMQHMVP; JV; QJRZJKPKHT; JV; QGMTP; NGRGOP; HJ

[IKITSIKO];&P[LPQHIJKT;GVP;HJ;\P;QSPQaPN;[JV;HSP;RJTH

GNYPVTP;\MH;VPGLITHIQ;QJR\IKGHIJK;J[;TPVYIQP;LJGNT;GKN

HSPIV; GVVGKOPRPKH<; \_; PLGTHIQ; GKGL_TIT<; MTIKO; ZGVHIGL

TG[PH_;[GQHJVT;IK;/G\LP;8;[JV;LJGNT<;GT;VPeMIVPN<;IK;/G\LP

>];/G\LP;>;OIYPT;VPQJRRPKNPN;LIRIHT;J[;NP[LPQHIJKT;[JV

QPVHGIK; THVMQHMVGL; RPR\PVT; GKN; T_THPRT]; 1K; /G\LP; ><

IRZJTPN;LJGN;TSJMLN;IKQLMNP;GLL;ZJTH;QJKTHVMQHIJK;LJGNT

IKQLMNIKO;TMZPVIRZJTPN;NPGN;LJGNT];+IVQMRTHGKQPT;RG_

GVITP; `SPVP; OVPGHPV; JV; LPTTPV; YGLMPT; `JMLN; \P; RJVP

GZZVJZVIGHP<;NPZPKNIKO;MZJK;HSP;KGHMVP;J[;RGHPVIGL;IK

PLPRPKH;HJ;\P;TMZZJVHPN;UYMLKPVG\LP;HJ;QVGQaIKO;JV;KJHX

GKN;IKHPKNPN;MTP;J[;HSP;THVMQHMVP<;GT;VPeMIVPN;\_;QLIPKH]

11:2:1:1(%SPVP;HSP;NP[LPQHIJK;NMP;HJ;HSP;QJR\IKGHIJK

J[;NPGN;LJGN;GKN;IRZJTPN;LJGN;IT;LIaPL_;HJ;\P;PiQPTTIYP<

QJKTINPVGHIJK;TSJMLN;\P;OIYPK;HJ;ZVP^QGR\PV;HSP;\PGRT<

HVMTTPT;GKN;OIVNPVT];/SP;YGLMP;J[;NPTIVPN;QGR\PV;TSGLL

\P;TZPQI[IPN; IK;NPTIOK;NVG`IKO];4PKPVGLL_<; [JV;TZGKT

OVPGHPV; HSGK;.(;R<;G;QGR\PV;GZZVJiIRGHPL_;PeMGL; HJ

HSP;NP[LPQHIJK;NMP;HJ;NPGN;LJGNT;ZLMT;SGL[;HSP;IRZJTPN

LJGN;RG_;\P;MTPN];/SP;NP[LPQHIJK;J[;G;RPR\PV;TSGLL;\P

QGLQMLGHPN; `IHSJMH; QJKTINPVIKO; HSP; IRZGQH; [GQHJV; JV

N_KGRIQ;P[[PQH;J[;HSP;LJGNT;JK;NP[LPQHIJK];#JJ[T<;̀ SIQS

GVP;YPV_;[LPiI\LP<;TSGLL;\P;NPTIOKPN;HJ;`IHSTHGKN;GK_

GNNIHIJKGL; LJGN; HSGH; IT; LIaPL_; HJ; JQQMV; GT; G; VPTMLH; J[

ZJKNIKO;J[;`GHPV;JV;GQQMRMLGHIJK;J[;TKJ`;JV;IQP]
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*MIHG\LP;ZVJYITIJKT;IK;HSP;NPTIOK;TSGLL;\P;RGNP;[JV;HSP

N_KGRIQ;P[[PQHT;J[; IRZJTPN; LJGNT<; IRZGQH; LJGNT;GKN

YI\VGHIJK;NMP;HJ;RGQSIKPV_;JZPVGHIKO;LJGNT];1K;TPYPVP

QGTPT;ZJTTI\ILIH_;J[;VPTJKGKQP<;[GHIOMP;JV;MKGQQPZHG\LP

YI\VGHIJKT; TSGLL; \P; IKYPTHIOGHPN]; 9KMTMGLL_; [LPiI\LP

THVMQHMVPT;UOPKPVGLL_; HSP;SPIOSH; HJ;P[[PQHIYP;`INHS;J[

LGHPVGL;LJGN;VPTITHGKQP;T_THPR;PiQPPNIKO;(b)X;TSGLL;\P

IKYPTHIOGHPN;[JV;LGHPVGL;YI\VGHIJK;MKNPV;N_KGRIQ;`IKN

LJGNT];*HVMQHMVPT;TM\fPQHPN;HJ;LGVOP;KMR\PV;J[;Q_QLPT

J[;LJGNIKO;TSGLL;\P;NPTIOKPN;GOGIKTH;[GHIOMP;[GILMVP<;GT

TZPQI[IPN;IK;*PQHIJK;>UZX];!LJJV;YI\VGHIJK;P[[PQH;TSGLL

\P;QJKTINPVPN;MTIKO;TZPQIGLITH;LIHPVGHMVP;U)'';:KKPi;7X]
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!GQHJVT;HSGH;G[[PQH;HSP;NMVG\ILIH_;J[;HSP;\MILNIKOT<;MKNPV

QJKNIHIJKT; VPLPYGKH; HJ; HSPIV; IKHPKNPN; LI[P<; GVP; LITHPN

\PLJ`b

GX $KYIVJKRPKH<

\X &POVPP;J[;PiZJTMVP<

QX *SGZP;J[;HSP;RPR\PV;GKN;HSP;THVMQHMVGL;NPHGIL<

NX ,VJHPQHIYP;RPGTMVP<;GKN

PX $GTP;J[;RGIKHPKGKQP]
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11:2:7:1( /SP; NMVG\ILIH_; J[; THPPL; THVMQHMVPT; TSGLL; \P

PKTMVPN;\_;[JLLJ`IKO;VPQJRRPKNGHIJKT;IK;*PQHIJK;>UVX]

*ZPQIGLITH;LIHPVGHMVP;RG_;\P;VP[PVVPN;HJ;[JV;RJVP;NPHGILPN

GKN;GNNIHIJKGL;IK[JVRGHIJK;IK;NPTIOK;[JV;NMVG\ILIH_]
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!IVP;VPTITHGKQP;J[;G;THPPL;RPR\PV;IT;G;[MKQHIJK;J[;IHT

RGTT<; IHT; OPJRPHV_<; GKN; HSP; GQHIJKT; HJ; `SIQS; IH; IT

TM\fPQHPN<; IHT; THVMQHMVGL; TMZZJVH; QJKNIHIJK<; [IVP

ZVJHPQHIJK;RPGTMVPT;GNJZHPN;GKN;HSP;[IVP;HJ;`SIQS;IH;IT

PiZJTPN]; &PTIOK; ZVJYITIJKT; HJ; VPTITH; [IVP; GVP; \VIP[L_

NITQMTTPN;IK;*PQHIJK;>UTX];*ZPQIGLITH;LIHPVGHMVP;RG_;\P

VP[PVVPN;HJ;[JV;RJVP;NPHGILPN;IK[JVRGHIJK;IK;NPTIOK;J[

[IVP;VPTITHGKQP;J[;THPPL;THVMQHMVPT]
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/PKTIJK;RPR\PVT;GVP;LIKPGV;RPR\PVT;IK;`SIQS;GiIGL

[JVQPT;GQH;HJ;QGMTP;PLJKOGHIJK;UTHVPHQSX];*MQS;RPR\PVT

QGK;TMTHGIK;LJGNT;MZ;HJ;HSP;MLHIRGHP;LJGN<;GH;̀ SIQS;THGOP

HSP_;RG_;[GIL;\_;VMZHMVP;GH;G;QVIHIQGL;TPQHIJK];=J`PYPV<

I[; HSP;OVJTT;GVPG;J[; HSP;RPR\PV;_IPLNT;JYPV;G;RGfJV

ZJVHIJK;J[;IHT;LPKOHS;\P[JVP;HSP;VMZHMVP;LJGN;IT;VPGQSPN<

HSP; RPR\PV; RG_; \PQJRP; KJK^[MKQHIJKGL; NMP; HJ
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$ERFB(11(.MMB?D@XB('BCLDP(GM(3N@HIED@?(-GIJNBHH@GC(=BIRBNH

U>76.)';)6].].X

C%7,9#19(!%,9+*+%,$(
(

OC;S9=;T9/;
;

OC;CV=;SCV=2;T9/;
;

P279.67C819; E1C7C819; P279.67C819; E1C7C819;

')A(/#*+)(3(01($(,*#*+%,(
;

2&&()*+8((<(,:*A(
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E=.C2789=/; E=.C2789=/; U2==; U2==;
;
;;

E=.C2789=/;; U2==; U2==; E=.C2789=/;;

;
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;
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;
;
E=.C2789=/;
;
;

U2==; E=.C2789=/; U2==;

;
;
;
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;
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&
&
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&
;
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;

&
&
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&
;
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;
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QJKTHIHMPKH; ZLGHP; PLPRPKHT; TSGLL; TGHIT[_; HSP; `INHS^
HSIQaKPTT;VGHIJ;VPeMIVPRPKHT;TZPQI[IPN;IK;/G\LP;.]

17:7:!( @,,'-!#('&5'-!#*+67&;$'6:&;P

$iQPZH; GT; RJNI[IPN; IK; 9:;:!; U+LGTT; 8X<; HSP; OVJTT
TPQHIJKGL;GVPG;TSGLL;\P;HGaPK;GT;HSP;P[[PQHIYP;TPQHIJKGL
GVPG; [JV; GLL; QJRZVPTTIJK; RPR\PVT; [G\VIQGHPN; \_
`PLNIKO<;\JLHIKO;GKN;VIYPHIKO;TJ;LJKO;GT;HSP;TPQHIJK;IT
TPRI^QJRZGQH;JV;\PHHPV];=JLPT;KJH; [IHHPN;`IHS; VIYPHT<
\JLHT; JV; ZIKT; TSGLL; \P; NPNMQHPN; [VJR; OVJTT; GVPG; HJ
QGLQMLGHP;P[[PQHIYP;TPQHIJKGL;GVPG]

17:7:7( @--'+!$#-#!M&,*$&5!6+-"#*+)&6+%&>*7.Y+)

17:7:7:1( !JV;HSP;ZMVZJTP;J[;NPHPVRIKIKO;HSP;THVPTT;IK;G
THGKQSIJK;JV;QJLMRK;TPQHIJK<;HSP;\PGR;VPGQHIJKT;JV;TIRILGV
LJGNT;TSGLL;\P;GTTMRPN;HJ;\P;GZZLIPN;GH;GK;PQQPKHVIQIH_;J[
)DD;RR;[VJR;HSP;[GQP;J[;HSP;TPQHIJK;JV;GH;HSP;QPKHPV;J[
\PGVIKO;̀ SIQSPYPV;NIRPKTIJK;OIYPT;HSP;OVPGHPV;PQQPKHVIQIH_<
GKN;`IHS;HSP;PiQPZHIJK;J[;HSP;[JLLJ`IKO;H`J;QGTPTb

GX 1K;HSP;QGTP;J[;QGZ;QJKKPQHIJK<;HSP;LJGN;TSGLL
\P;GTTMRPN; HJ;\P;GZZLIPN;GH; HSP; [GQP;J[; HSP
QJLMRK;JV;THGKQSIJK;TPQHIJK;JV;GH;HSP;PNOP;J[
ZGQaIKO<;I[;MTPN;HJ`GVNT;HSP;TZGK;J[;HSP;\PGR]

\X 1K;HSP;QGTP;J[;G;VJJ[;HVMTT;\PGVIKO;JK;G;QGZ<;KJ
PQQPKHVIQIH_; \P; HGaPK; [JV; TIRZLP; \PGVIKOT
`IHSJMH; QJKKPQHIJKT; QGZG\LP; J[; NPYPLJZIKO
GK_; GZZVPQIG\LP; RJRPKH]; 1K; QGTP; J[; `P\
RPR\PV; QJKKPQHIJK; `IHS; [GQP<; GQHMGL
PQQPKHVIQIH_;IT;HJ;\P;QJKTINPVPN]

17:7:7:!( 1K;QJKHIKMJMT;QJLMRKT<;HSP;\PKNIKO;RJRPKHT
NMP;HJ;PQQPKHVIQIHIPT;J[;LJGNIKO;JK;HSP;QJLMRKT;GH;GK_
[LJJV; RG_; \P; NIYINPN; PeMGLL_; \PH`PPK; HSP; QJLMRKT
G\JYP; GKN; \PLJ`; HSGH; [LJJV; LPYPL<; ZVJYINPN; HSGH; HSP
RJRPKH;J[;IKPVHIG;J[;JKP;QJLMRK;TPQHIJK<;NIYINPN;\_
IHT; P[[PQHIYP; LPKOHS; NJPT; KJH; PiQPPN; )](; HIRPT; HSP
QJVVPTZJKNIKO;YGLMP;J[;HSP;JHSPV;QJLMRK];%SPVP;HSIT
VGHIJ;IT;PiQPPNPN<;HSP;\PKNIKO;RJRPKH;TSGLL;\P;NIYINPN
IK;ZVJZJVHIJK;HJ;HSP;RJRPKH;J[;IKPVHIG;J[;HSP;QJLMRK
TPQHIJKT;NIYINPN;\_;HSPIV;VPTZPQHIYP;P[[PQHIYP;LPKOHST]

17:7:<& 537#-')

17:7:<:1( %SPVP;HSP;PKNT;J[;QJRZVPTTIJK;RPR\PVT;GVP
ZVPZGVPN;[JV;\PGVIKO;JYPV;HSP;̀ SJLP;GVPG<;HSP_;TSGLL;\P
TZLIQPN;HJ;SJLN;HSP;QJKKPQHPN;RPR\PVT;GQQMVGHPL_;IK
ZJTIHIJK<;GKN;HJ;VPTITH;\PKNIKO;JV;HPKTIJK<;I[;ZVPTPKH]
*MQS; TZLIQPT; TSJMLN; RGIKHGIK; HSP; IKHPKNPN; RPR\PV
THI[[KPTT;G\JMH;PGQS;GiIT];*ZLIQPT;TSJMLN;\P;LJQGHPN;GT
QLJTP;HJ;HSP;ZJIKH;J[;IK[LPQHIJK;GT;ZJTTI\LP];"HSPV`ITP
HSPIV;QGZGQIH_;TSJMLN;\P;GNPeMGHP;HJ;QGVV_;RGOKI[IPN
RJRPKH; U)''; 18:7:!:!X]; /SP; PKNT; J[; QJRZVPTTIJK
RPR\PVT;[GQPN;[JV;\PGVIKO;TSGLL;IKYGVIG\L_;\P;RGQSIKPN
HJ;PKTMVP;ZPV[PQH;QJKHGQH;J[;TMV[GQPT;IK;\PGVIKO]

17:7:<:!(%SPVP;TMQS;RPR\PVT;GVP;KJH;[GQPN;[JV;QJRZLPHP
\PGVIKO<;HSP;TZLIQPT;TSGLL;\P;NPTIOKPN;HJ;HVGKTRIH;GLL;HSP
[JVQPT;HJ;`SIQS;HSP;RPR\PVT;GVP;TM\fPQHPN]

17:7:<:7 ; %SPVPYPV; ZJTTI\LP<; TZLIQPT; TSGLL; \P

ZVJZJVHIJKPN;GKN;GVVGKOPN;TJ;HSGH;HSP;QPKHVJINGL;GiIT
J[;HSP;TZLIQP;QJIKQINPT;GT;KPGVL_;GT;ZJTTI\LP;`IHS;HSP
QPKHVJINGL;GiPT;J[;HSP;RPR\PVT;\PIKO;fJIKHPN<;IK;JVNPV

HJ;GYJIN;PQQPKHVIQIH_l;\MH;`SPVP;PQQPKHVIQIH_;IT;ZVPTPKH
IK;HSP;fJIKH<;HSP;VPTMLHIKO;THVPTT;TSGLL;\P;GQQJMKHPN;[JV]

17:<( -GFOIC()EHBH

17:<:1( T'+'$67

+JLMRK; \GTPT; TSJMLN; SGYP; TM[[IQIPKH; THI[[KPTT; GKN
THVPKOHS;HJ;HVGKTRIH;GiIGL;[JVQP<;\PKNIKO;RJRPKHT;GKN
TSPGV; [JVQPT; GH; HSP; \GTP; J[; HSP; QJLMRKT; HJ; HSPIV
[JMKNGHIJK; `IHSJMH; PiQPPNIKO; HSP; LJGN; QGVV_IKO
QGZGQIH_;J[;HSP;TMZZJVHT];:KQSJV;\JLHT;GKN;TSPGV;aP_T
TSJMLN; \P; ZVJYINPN; `SPVPYPV; KPQPTTGV_]; *SPGV
VPTITHGKQP;GH;HSP;ZVJZPV;QJKHGQH;TMV[GQP;\PH`PPK;THPPL
\GTP; GKN; QJKQVPHPWOVJMH; RG_; \P; QGLQMLGHPN; MTIKO; G
[VIQHIJK;QJP[[IQIPKH;J[;D]8(]

/SP;KJRIKGL;\PGVIKO;ZVPTTMVP;\PH`PPK; HSP;\GTP;ZLGHP

GKN;HSP;TMZZJVH;\PLJ`;RG_;\P;NPHPVRIKPN;JK;HSP;\GTIT

J[; LIKPGVL_; YGV_IKO; NITHVI\MHIJK; J[; ZVPTTMVP]; /SP

RGiIRMR;\PGVIKO;ZVPTTMVP;JK;QJKQVPHP;MKNPV;HSP;LIRIH

THGHPT;NPTIOK;LJGN;TSJMLN;KJH;PiQPPN;HSP;\PGVIKO;THVPKOHS

PeMGL;HJ;D]8(,Qa; ( )! ('@ @⎡ ⎤
⎣ ⎦

;GKN;D]B,Qa:&`SIQSPYPV;IT

TRGLLPV<;`SPVP; ,Qa;IT;HSP;TRGLLPV;J[;QSGVGQHPVITHIQ;QM\P
THVPKOHS;J[;QJKQVPHP;JV;\PNNIKO;RGHPVIGL<;;);IT;HSP;GVPG
J[;QJKQVPHP;ZPNPTHGL;JK;`SIQS;HSP;\GTP;ZLGHP;IT;TIHHIKO<
GKN; ;.; IT; HSP; TMV[GQP; GVPG; J[; HSP; THPPL; \GTP; ZLGHP
HVGKT[PVVIKO;HSP;LJGN;HJ;HSP;QJKQVPHP;ZPNPTHGL]

17:<:1:1(1[;HSP;TIgP;J[;HSP;\GTP;ZLGHP;IT;LGVOPV;HSGK;HSGH
VPeMIVPN; HJ; LIRIH; HSP; \PGVIKO; ZVPTTMVP; JK; HSP; \GTP
TMZZJVH<;GK;PeMGL;ZVJfPQHIJK;-&J[;HSP;\GTP;ZLGHP;\P_JKN
HSP; [GQP; J[; HSP; QJLMRK; GKN; OMTTPH; RG_; \P; HGaPK; GT
P[[PQHIYP; IK; HVGKT[PVVIKO; HSP;QJLMRK;LJGN;GT;OIYPK; IK
!IO];B<;TMQS;HSGH;\PGVIKO;ZVPTTMVP;JK;HSP;P[[PQHIYP;GVPG
NJPT;KJH;PiQPPN;\PGVIKO;QGZGQIH_;J[;QJKQVPHP;\GTP]

17:<:!( T.))'!'%&=6)')

!JV;THGKQSIJK;̀ IHS;OMTTPHPN;\GTPT<;HSP;OMTTPH;ZLGHPT<;GKOLP
QLPGHT<;THI[[PKPVT<;[GTHPKIKOT<;PHQ<;IK;QJR\IKGHIJK;`IHS;HSP
\PGVIKO;GVPG;J[;HSP;TSG[H<;TSGLL;\P;TM[[IQIPKH;HJ;HGaP;HSP
LJGNT<;\PKNIKO;RJRPKHT;GKN;VPGQHIJKT;HJ;HSP;\GTP;ZLGHP
`IHSJMH; PiQPPNIKO; TZPQI[IPN; THVPKOHS];:LL; HSP;\PGVIKO
TMV[GQPT;TSGLL;\P;RGQSIKPN;HJ;PKTMVP;ZPV[PQH;QJKHGQH]

17:<:!:1( %SPVP;HSP;PKNT;J[;HSP;QJLMRK;TSG[H;GKN;HSP
OMTTPH;ZLGHPT;GVP;KJH;[GQPN;[JV;QJRZLPHP;\PGVIKO<;HSP
`PLNT<;[GTHPKIKOT;QJKKPQHIKO;HSPR;HJ;HSP;\GTP;ZLGHP;TSGLL
\P;TM[[IQIPKH;HJ;HVGKTRIH;GLL;HSP;[JVQPT;HJ;̀ SIQS;HSP;\GTP
IT;TM\fPQHPN]

17:<:!:!( >*7.Y+&6+%&<6)'&376!'&-*++'-!#*+)

%SPVP;HSP;PKN;J[;HSP;QJLMRK;IT;QJKKPQHPN;NIVPQHL_;HJ;HSP
\GTP;ZLGHP;\_;RPGKT;J[;[MLL;ZPKPHVGHIJK;\MHH;`PLNT<;HSP
QJKKPQHIJK;TSGLL;\P;NPPRPN;HJ;HVGKTRIH;HJ;HSP;\GTP;GLL;HSP
[JVQPT;GKN;RJRPKHT;HJ;`SIQS;HSP;QJLMRK;IT;TM\fPQHPN]

17:<:7( 576<&=6)')

+JLMRKT;`IHS; TLG\;\GTPT; KPPN;KJH; \P;ZVJYINPN;`IHS
OMTTPHT<;\MH; TM[[IQIPKH; [GTHPKIKOT; TSGLL;\P;ZVJYINPN; HJ
VPHGIK;HSP;ZGVHT;TPQMVPL_;IK;ZLGQP;GKN;HJ;VPTITH;GLL;RJRPKHT
GKN;[JVQPT<;JHSPV;HSGK;NIVPQH;QJRZVPTTIJK<;IKQLMNIKO;HSJTP
GVITIKO;NMVIKO;HVGKTIH<;MKLJGNIKO;GKN;PVPQHIJK]
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17:<:7:1( /SP;RIKIRMR;HSIQaKPTT<;!T:;J[;VPQHGKOMLGV;TLG\
\GTPT<; TMZZJVHIKO; QJLMRKT; MKNPV; GiIGL; QJRZVPTTIJK

TSGLL;\Pb

( (
$ !" % !"#$ % &#' ( )! " # $ % != − γ >

`SPVP

K m MKI[JVR; ZVPTTMVP; [VJR; \PLJ`; JK; HSP; TLG\
\GTP; MKNPV; HSP; [GQHJVPN; LJGN; GiIGL
QJRZVPTTIJKl

6:&< m LGVOPV;GKN;TRGLLPV;ZVJfPQHIJK<; VPTZPQHIYPL_
J[; HSP; TLG\; \GTP; \P_JKN; HSP; VPQHGKOLP
QIVQMRTQVI\IKO;HSP;QJLMRKl;GKN

&![ m [LGKOP;HSIQaKPTT;J[;QJRZVPTTIJK;RPR\PV]

%SPK;JKL_;HSP;P[[PQHIYP;GVPG;J[;HSP;\GTP;ZLGHP;IT;MTPN
GT;IK;17:<:1:1<(-.;RG_;\P;MTPN;IK;HSP;G\JYP;PeMGHIJK
U)'';!IO];BX;IKTHPGN;J[;U6.;h;D]6<.X]

17:<:7:!( %SPK;HSP;TLG\;NJPT;KJH;NITHVI\MHP;HSP;QJLMRK
LJGN; MKI[JVRL_<; NMP; HJ; PQQPKHVIQIH_; J[; HSP; LJGN; PHQ<
TZPQIGL;QGLQMLGHIJK;TSGLL;\P;RGNP;HJ;TSJ`;HSGH;HSP;\GTP
IT;GNPeMGHP;HJ;VPTITH;HSP;RJRPKH;NMP;HJ;HSP;KJK^MKI[JVR
ZVPTTMVP;[VJR;\PLJ ]̀

17:<:7:7( 7GTPT;[JV;\PGVIKO;MZJK;QJKQVPHP;JV;RGTJKV_
KPPN;KJH;\P;RGQSIKPN;JK;HSP;MKNPVTINP]

17:<:7:<( 1K;QGTPT;̀ SPVP;HSP;QGZ;JV;\GTP;IT;[ILLPH;̀ PLNPN
NIVPQHL_;HJ;HSP;PKN;J[;HSP;QJLMRK;`IHSJMH;\JVIKO;GKN
TSJMLNPVIKO<;HSP;QJKHGQH;TMV[GQPT;TSGLL;\P;RGQSIKPN;HJ
OIYP;G;ZPV[PQH;\PGVIKO;GKN;HSP;̀ PLNIKO;TSGLL;\P;TM[[IQIPKH
HJ;HVGKTRIH;HSP;[JVQPT;GT;VPeMIVPN;IK;17:<:7];%SPVP;[MLL
THVPKOHS;\MHH;̀ PLNT;GVP;ZVJYINPN<;RGQSIKIKO;J[;QJKHGQH
TMV[GQPT;IT;KJH;VPeMIVPN]

17:8( #CLFB(5DNODH

17:8:1 (5#+N7'&;+N7'&5!$.!)

/SP;QJRZVPTTIJK;IK;TIKOLP;GKOLPT;RG_;\P;HVGKT[PVVPN

PIHSPV; QJKQPKHVIQGLL_; HJ; IHT; QPKHVJIN; HSVJMOS; HSP; PKN
QJKKPQHIJKT;JV;PQQPKHVIQGLL_;\_;QJKKPQHIKO;JKP;J[;IHT
LPOT;HJ;G;OMTTPH;JV;GNfGQPKH;RPR\PV]

17:8:1:1( >*+-'+!$#-&7*6%#+N

%SPK; G; TIKOLP; GKOLP; IT; QJKQPKHVIQGLL_; LJGNPN; IK
QJRZVPTTIJK<; HSP; NPTIOK; THVPKOHS; RG_; \P; PYGLMGHPN
MTIKO; 17:1:!<; \_; QGLQMLGHIKO; HSP; KJK^NIRPKTIJKGL
TLPKNPVKPTT;VGHIJ<;λYY<;[JV;\MQaLIKO;G\JMH;HSP;RIKJV;GiIT<
(1(<;GT;OIYPK;\_b

**

**
**

"

"5!

&

'
e

(
)

⎛ ⎞
⎜ ⎟
⎝ ⎠

=

π

7YY m 3GHPVGLL_; MKTMZZJVHPN; LPKOHS; ZVPYPKHIKO
HVGKTLGHIJK;KJVRGL;HJ;HSP;RIKJV;GiIT

$YY m VGNIMT;J[;O_VGHIJK;J[;HSP;GKOLP;TPQHIJK;G\JMH
HSP;RIKJV;GiIT

17:8:1:!(B*6%'%&!"$*.N"&*+'&7'N

/SP;NPTIOK;THVPKOHS;J[;TIKOLP;GKOLP;RPR\PVT;LJGNPN;IK
QJRZVPTTIJK; HSVJMOS; JKP; J[; IHT; LPOT; IT; G[[PQHPN; \_
[LPiMVGL; HJVTIJKGL; \MQaLIKO; GKN;\PKNIKO];/SP;NPTIOK
QJRZVPTTIYP;THVPKOHS;J[;TMQS;PQQPKHVIQGLL_;LJGNPN;GKOLP
RPR\PVT<;#+&7#'.&*,;G;RJVP;PiGQH;TPQJKN;JVNPV;NPTIOK
MKNPV;QJR\IKPN;\PKNIKO;GiIGL;QJRZVPTTIJK<;RG_;\P

PYGLMGHPN;GZZVJiIRGHPL_;GT;OIYPK;\PLJ ]̀

/SP; NPTIOK; QJRZVPTTIYP; THVPKOHS<; J[; TIKOLP; GKOLPT
LJGNPN;HSVJMOS;OMTTPH;QJKKPQHIJK;HJ;JKP;LPO;ZGVGLLPL;HJ
HSP;616; GiIT; U616; GiIT;\PIKO;PIHSPV; HSP;O1O;JV; HSP;M1M
GiIT<;NPZPKNIKO;JK;̀ SIQS;LPO;IT;QJKKPQHPN;HJ;HSP;OMTTPHX
J[;HSP;RPR\PV;RG_;\P;QGLQMLGHPN;GTb

,QNP&a&A[;χGG&,_WγRD

!14];B;$!!$+/1?$;:#$:;"!;7:*$;,3:/$
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`SPVP

χGG m *HVPTT; VPNMQHIJK; [GQHJV; U)''; /G\LP; AX; [JV
\MQaLIKO; QLGTT; c\d<; QGLQMLGHPN; GT; ZPV
17:1:1!:1_( MTIKO; HSP; KJK^NIRPKTIJKGL
TLPKNPVKPTT;VGHIJ<;λGG]

A[;a&C)&*&C.λGG&*&C6λ[<

`SPVP

A[ m RJNI[IQGHIJK;[GQHJV;HJ;GQQJMKH;[JV;PQQPKHVIQ
PKN;QJKKPQHIJK

C):&C.:&C6 m QJKTHGKHT; NPZPKNIKO; MZJK; HSP; PKN
QJKNIHIJK<;GT;OIYPK;IK;/G\LP;).<

λGG m

""

""

#

#$!

&

'

(
)

⎛ ⎞
⎜ ⎟
⎝ ⎠

π

λϕ m
( )% #

#

& #

#$!

# # "

(

+

π
ε

7GG m QPKHVP^HJ^QPKHVP;LPKOHS;J[;HSP;LGHPVGL;TMZZJVH
ZVPYPKHIKO; HVGKTLGHIJK; J[; HSP; RPR\PV
ZPVZPKNIQMLGV; HJ;616; GiIT; U616; GiIT;\PIKO
PIHSPV;HSP;O1O;JV;HSP;M1M;GiIT<;NPZPKNIKO;JK
`SIQS;LPO;IT;QJKKPQHPN;HJ;HSP;OMTTPHX<

$GG m VGNIMT; J[; O_VGHIJK; J[; HSP; GKOLP; RPR\PV
G\JMH; HSP; 616; GiIT; U616; GiIT;\PIKO;PIHSPV
HSP;O1O;JV;HSP;M1M;GiIT<;NPZPKNIKO;JK;̀ SIQS
LPO;IT;QJKKPQHPN;HJ;HSP;OMTTPHX<;ZGVGLLPL;HJ
HSP;ZLGKP;J[;HSP;PKN;OMTTPH;ZLGHPT<

<):&<. m `INHS;J[;HSP;QJKKPQHPN;GKN;JMHTHGKNIKO;LPOT
J[;HSP;GKOLP<;VPTZPQHIYPL_]

! m HSIQaKPTT;J[;HSP;LPO<;GKN

ε m _IPLN;THVPTT;VGHIJ<;
!"#

+%
<;;,_;\PIKO;IK;0,G

$ERFB(1!(-GCHDECDH((1_!(!_(ECA((7

U>76.)'&)6](])].X

'"(
-%.(

2,9(
!%,,()*+%,(

G7$$(*!(
"#$$%&'($)(

*%+,%-(.(/('0$%;

(1( (!( (7(

&$%; &$%; &'%; &(%; &3%; &)%;

*+,-.; +/012; +/3)'; 3$/+0$;+%; *4556;7-5.-.;
89;:8;;-:<-.;
7+<=;<78;89;
>89-;?85<@;

A+;B-.; +/(+$; +/($+; 3$/+(+;

*+,-.; +/($2; +/3(0; 3$/(++;++%; C+;B5-;?85<;
A+;B-.; +/'0(; +/($3; 3$/+0$;

1V; 1K^ZLGKP; VJHGHIJKGL; VPTHVGIKH; ZVJYINPN; HJ; HSP; OMTTPH; \_; HSP

TMZZJVHIKO; RPR\PV]; !JV; ZGVHIGL; VPTHVGIKH<; C[; QGK; \P; IKHPVZJLGHPN

\PH`PPK;HSP;VPTMLHT;[JV;[IiPN;GKN;SIKOPN;QGTPT]

17:8:!(?*.<7'&;+N7'&5!$.!)

17:8:!:1( !JV; NJM\LP; GKOLP; NITQJKHIKMJMT; THVMHT<
QJKKPQHPN;\GQa;HJ;\GQa<;JK;JZZJTIHP;TINPT;J[;HSP;OMTTPH
JV;G;TPQHIJK<;\_;KJH;LPTT;HSGK;H`J;\JLHT;JV;VIYPHT;IK;LIKP
GLJKO;HSP;GKOLPT;GH;PGQS;PKN<;JV;\_;HSP;PeMIYGLPKH;IK
`PLNIKO<;HSP;LJGN;RG_;\P;VPOGVNPN;GT;GZZLIPN;GiIGLL_]
/SP;P[[PQHIYP; LPKOHS<;AB<; IK; HSP;ZLGKP;J[;PKN;OMTTPH
TSGLL;\P;HGaPK;GT;\PH`PPK;D]-;GKN;D]A(;HIRPT;HSP;NITHGKQP
\PH`PPK;IKHPVTPQHIJKT<;NPZPKNIKO;JK;HSP;NPOVPP;J[;HSP
VPTHVGIKH;ZVJYINPN];/SP;P[[PQHIYP;LPKOHS<;AB:;IK;HSP;ZLGKP
ZPVZPKNIQMLGV;HJ;HSGH;J[;HSP;PKN;OMTTPH<;TSGLL;\P;HGaPK
GT;PeMGL;HJ;HSP;NITHGKQP;\PH`PPK;QPKHPVT;J[;IKHPVTPQHIJKT]
/SP; QGLQMLGHPN; GYPVGOP; QJRZVPTTIYP; THVPTT; TSGLL; KJH
PiQPPN;HSP;YGLMPT;\GTPN;JK;17:1:!];/SP;GKOLPT;TSGLL;\P
QJKKPQHPN;HJOPHSPV;JYPV;HSPIV;LPKOHST;TJ;GT;HJ;TGHIT[_
HSP;VPeMIVPRPKHT;J[;17:Q;GKN;12:!:8]

17:8:!:!( &JM\LP;GKOLP;NITQJKHIKMJMT; THVMHT;QJKKPQHPN
\GQa^HJ^\GQa<;HJ;JKP;TINP;J[;G;OMTTPH;JV;TPQHIJK;\_;JKP;JV
RJVP;\JLHT;JV;VIYPHT;IK;PGQS;GKOLP<;JV;\_;HSP;PeMIYGLPKH;IK
`PLNIKO<;TSGLL;\P;NPTIOKPN;IK;GQQJVNGKQP;̀ IHS;17:8:1;GKN
HSP;GKOLPT;TSGLL;\P;QJKKPQHPN;HJOPHSPV;JYPV;HSPIV;LPKOHST
TJ;GT;HJ;TGHIT[_;HSP;VPeMIVPRPKHT;J[ 17:Q;GKN;12:!:8]

17:8:7( >*+!#+.*.)&D'Y<'$)

&JM\LP;GKOLP;QJKHIKMJMT;THVMHT;TMQS;GT;HSJTP;[JVRIKO
HSP;[LGKOPT<;QSJVNT;JV;HIPT;J[;HVMTTPT;JV;HVMTTPN;OIVNPVT<
JV;HSP;LPOT;J[;HJ`PVT;TSGLL;\P;NPTIOKPN;GT;GiIGLL_;LJGNPN
QJRZVPTTIJK;RPR\PVT<;GKN;HSP;P[[PQHIYP;LPKOHS;TSGLL
\P;HGaPK;IK;GQQJVNGKQP;`IHS;17:!:<]

17:8:<( >*Y<#+'%&5!$'))')

1K;GNNIHIJK;HJ;GiIGL;LJGNT<;I[;HSP;THVMHT;QGVV_;LJGNT;̀ SIQS
QGMTP;HVGKTYPVTP;\PKNIKO<;HSP;QJR\IKPN;\PKNIKO;GKN
GiIGL;THVPTTPT;TSGLL;\P;QSPQaPN;IK;GQQJVNGKQP;̀ IHS;1<:7]
!JV; NPHPVRIKIKO; HSP; ZPVRITTI\LP; GiIGL; GKN; \PKNIKO
THVPTTPT<; HSP; P[[PQHIYP; LPKOHS; TSGLL; \P; HGaPK; IK
GQQJVNGKQP;`IHS;HSP;17:!(GKN(1<:7]

17:2( 'E?BA(-GFOICH

17:2:1( T'+'$67

17:2:1:1;0PR\PVT;QJRZVITIKO;H`J;RGIK;QJRZJKPKHT
LGQPN;GKN;HIPN<;TSJMLN;̀ SPVP;ZVGQHIQG\LP<;SGYP;G;VGNIMT
J[;O_VGHIJK;G\JMH;HSP;GiIT;ZPVZPKNIQMLGV;HJ;HSP;ZLGKP;J[
LGQIKO;KJH; LPTT; HSGK; HSP; VGNIMT;J[;O_VGHIJK;G\JMH; HSP
GiIT; ZGVGLLPL; HJ; HSP; ZLGKP; J[; LGQIKO; o)''; !IO])D:
GKN;!IO];)D7p]

17:2:1:!( :T;[GV;GT;ZVGQHIQG\LP<;HSP;LGQIKO;T_THPR;TSGLL
\P;MKI[JVR;HSVJMOSJMH;HSP;LPKOHS;J[;HSP;QJLMRK]

17:2:1:7( $iQPZH; [JV; HIP; ZLGHPT; GT; TZPQI[IPN; IK;17:;<
NJM\LP;LGQPN;T_THPRT;o)'';!IO];)D7p;GKN;TIKOLP;LGQPN
T_THPRT;o)'';!IO];)D:p;JK;JZZJTIHP;TINPT;J[;HSP;RGIK
QJRZJKPKHT; TSGLL; KJH; \P; QJR\IKPN; `IHS; QVJTT
RPR\PVT;UHIPTX;ZPVZPKNIQMLGV;HJ;HSP;LJKOIHMNIKGL;GiIT
J[;HSP;THVMH;o)'';!IO];)D+p<;MKLPTT;GLL;[JVQPT;VPTMLHIKO

[VJR;NP[JVRGHIJK;J[;HSP;THVMH;RPR\PVT;GVP;QGLQMLGHPN

GKN; ZVJYINPN; [JV; IK; HSP; NPTIOK; J[; LGQIKO; GKN; IHT

[GTHPKIKOT]
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17:2:1:<( *IKOLP;LGQPN;T_THPRT<;JK;JZZJTIHP;[GQPT;J[;HSP

QJRZJKPKHT;\PIKO;LGQPN;HJOPHSPV;TSGLL;ZVP[PVG\L_;\P;IK

HSP;TGRP;NIVPQHIJK;TJ;HSGH;JKP;IT;HSP;TSGNJ`;J[;HSP;JHSPV<

IKTHPGN;J[;\PIKO;RMHMGLL_;JZZJTPN;IK;NIVPQHIJK]

17:2:1:8( /SP; P[[PQHIYP; TLPKNPVKPTT; VGHIJ<; UAB,$XP<; J[

LGQPN;QJLMRKT;TSGLL;\P;HGaPK;GT;)]D(;HIRPT;HSP;UAB,$XD<

HSP; GQHMGL; RGiIRMR; TLPKNPVKPTT; VGHIJ<; IK; JVNPV; HJ

GQQJMKH;[JV;TSPGV;NP[JVRGHIJK;P[[PQHT]

17:2:!( J#%!"&*,&B6-#+N&=6$)

1K;\JLHPNWVIYPHPN;QJKTHVMQHIJK<;HSP;RIKIRMR;`INHS;J[

LGQIKO;\GVT;TSGLL;\P;HSVPP;HIRPT;HSP;KJRIKGL;NIGRPHPV

J[;HSP;PKN;\JLHWVIYPH]

17:2:7( 0"#-C+'))&*,&B6-#+N&=6$)

/SP;HSIQaKPTT;J[;[LGH;LGQIKO;\GVT;TSGLL;KJH;\P;LPTT;HSGK

JKP^[JVHIPHS;J[; IHT; P[[PQHIYP; LPKOHS; [JV; TIKOLP; LGQIKOT

GKN; JKP^TIiHIPHS; J[; HSP; P[[PQHIYP; LPKOHS; [JV; NJM\LP

LGQIKOT]

17:2:7:1( #JLLPN;TPQHIJKT;JV;HM\PT;J[;PeMIYGLPKH;THVPKOHS

RG_;\P;ZPVRIHHPN;IKTHPGN;J[;[LGHT<;[JV;LGQIKOT]

17:2:<( ;+N7'&*,&\+-7#+6!#*+

3GQIKO;\GVT<;̀ SPHSPV;IK;NJM\LP;JV;TIKOLP;T_THPRT<;TSGLL

\P;IKQLIKPN;GH;GK;GKOLP;KJH;LPTT;HSGK;8Dw;KJV;RJVP;HSGK

-Dw;HJ;HSP;GiIT;J[;HSP;\MILH^MZ;RPR\PV]

17:2:8( 536-#+N

17:2:8:1( /SP;RGiIRMR;TZGQIKO;J[;LGQIKO;\GVT<;̀ SPHSPV

QJKKPQHPN;\_;\JLHIKO<;VIYPHIKO;JV;`PLNIKO<;TSGLL;GLTJ

\P; TMQS; HSGH; HSP; RGiIRMR; TLPKNPVKPTT; VGHIJ; J[; HSP

QJRZJKPKHT; J[; HSP; RGIK; RPR\PV; U6),$)X<; \PH`PPK

QJKTPQMHIYP;LGQIKO;QJKKPQHIJKT;IT;KJH;OVPGHPV;HSGK;(D JV

D]-;HIRPT;HSP;RJTH;MK[GYJMVG\LP;TLPKNPVKPTT;VGHIJ;J[

HSP;RPR\PV;GT;G;`SJLP<;`SIQSPYPV;IT;LPTT<;`SPVP;6);IT

HSP; MKTMZZJVHPN; LPKOHS; J[; HSP; IKNIYINMGL; RPR\PV

\PH`PPK;LGQIKO;ZJIKHT<;GKN;$);IT;HSP;RIKIRMR;VGNIMT;J[

O_VGHIJK;J[;HSP;IKNIYINMGL;RPR\PV;\PIKO;LGQPN;HJOPHSPV]

17:2:8:!; %SPVP;LGQIKO;\GVT;GVP;KJH;LGZZPN;HJ;[JVR;HSP

QJKKPQHIJK; HJ; HSP;QJRZJKPKHT;J[; HSP;RPR\PVT<; HSP_

TSGLL; \P; TJ; QJKKPQHPN; HSGH; HSPVP; IT; KJ; GZZVPQIG\LP

IKHPVVMZHIJK;IK;HSP;HVIGKOMLGHIJK;J[;HSP;T_THPR]

17:2:2( ?')#N+&*,&B6-#+N)

17:2:2:1 (/SP;LGQIKO;TSGLL;\P;ZVJZJVHIJKPN;HJ;VPTITH;G

HJHGL;HVGKTYPVTP;TSPGV<;IH<;GH;GK_;ZJIKH;IK;HSP;RPR\PV<

PeMGL; HJ;GH; LPGTH;.](;ZPVQPKH;J[; HSP;GiIGL;[JVQP;IK;HSP

RPR\PV; GKN; TSGLL; \P; NIYINPN; PeMGLL_; GRJKO; GLL

HVGKTYPVTP^LGQIKO;T_THPRT;IK;ZGVGLLPL;ZLGKPT]

17:2:2:!( !JV; RPR\PVT; QGVV_IKO; QGLQMLGHPN; \PKNIKO

THVPTT; NMP; HJ; PQQPKHVIQIH_; J[; LJGNIKO<; GZZLIPN; PKN

RJRPKHT; GKNWJV; LGHPVGL; LJGNIKO<; HSP; LGQIKO; TSGLL; \P

ZVJZJVHIJKPN;HJ;VPTITH;HSP;GQHMGL;TSPGV;NMP;HJ;\PKNIKO<

IK;GNNIHIJK;HJ;HSGH;TZPQI[IPN;IK;17:2:2:1]

17:2:2:7( /SP;TLPKNPVKPTT;VGHIJ<;AB,$<;J[;HSP;LGQIKO;\GVT

TSGLL;KJH;PiQPPN;)8(]; 1K;\JLHPNWVIYPHPN;QJKTHVMQHIJK<

HSP;P[[PQHIYP;LPKOHS;J[;LGQIKO;\GVT;[JV;HSP;NPHPVRIKGHIJK

J[; HSP; NPTIOK; THVPKOHS; TSGLL; \P; HGaPK; GT; HSP; LPKOHS

\PH`PPK;HSP;IKKPV;PKN;[GTHPKPV;J[;HSP;\GVT;[JV;TIKOLP

LGQIKO<; GKN; GT; D]-; J[; HSIT; LPKOHS; [JV; NJM\LP; LGQIKOT

P[[PQHIYPL_; QJKKPQHPN; GH; IKHPVTPQHIJKT]; 1K; `PLNPN

QJKTHVMQHIJK<;HSP;P[[PQHIYP;LPKOHST;TSGLL;\P;HGaPK;GT;D]-

HIRPT; HSP; NITHGKQP; \PH`PPK; HSP; IKKPV; PKNT; J[; `PLNT

QJKKPQHIKO;HSP;TIKOLP;LGQIKO;\GVT;HJ;HSP;RPR\PVT]

2"/$;j;/SP;VPeMIVPN;TPQHIJK;[JV;LGQIKO;\GVT;GT;QJRZVPTTIJKW

HPKTIJK;RPR\PVT;TSGLL;\P;NPHPVRIKPN;\_;MTIKO;HSP;GZZVJZVIGHP

NPTIOK; THVPTTPT< ,QN; TM\fPQH; HJ; HSP; VPeMIVPRPKHT; IK; 17:2:7

HJ 17:2:2;GKN;0N;IK;1!:1]

17:2:;( ;!!6-"Y'+!&!*&D6#+&D'Y<'$)

/SP;\JLHIKO<;VIYPHIKO;JV;`PLNIKO;J[;LGQIKO;\GVT;HJ;HSP

RGIK;RPR\PVT;TSGLL;\P;TM[[IQIPKH;HJ;HVGKTRIH;HSP;[JVQP

QGLQMLGHPN;IK;HSP;\GVT];%SPVP;̀ PLNPN;LGQIKO;\GVT;JYPVLGZ

HSP;RGIK;RPR\PVT<;HSP;GRJMKH;J[;LGZ;RPGTMVPN;GLJKO

PIHSPV;PNOP;J[;HSP;LGQIKO;\GV;TSGLL;\P;KJH;LPTT;HSGK;[JMV

HIRPT;HSP;HSIQaKPTT;J[;HSP;\GV;JV;HSP;HSIQaKPTT;J[;HSP

PLPRPKH; J[; HSP; RPR\PVT; HJ; `SIQS; IH; IT; QJKKPQHPN<

!14];)D;/",;#$*/#:12/;+"2&1/1"2*
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`SIQSPYPV;IT;LPTT];/SP;`PLNIKO;TSJMLN;\P;TM[[IQIPKH;HJ

HVGKTRIH;HSP;LJGN;IK;HSP;\GV;GKN;TSGLL<;IK;GK_;QGTP<;\P

ZVJYINPN;GLJKO;PGQS;TINP;J[;HSP;\GV;[JV;HSP;[MLL;LPKOHS

J[;LGZ]

17:2:Q( @+%&0#'&E76!')

3GQPN;QJRZVPTTIJK;RPR\PVT; TSGLL;\P;ZVJYINPN;`IHS

HIP;ZLGHPT;GT;ZPV;17:;(GH;HSP;PKNT;J[;LGQIKO;T_THPRT;GKN

GH;IKHPVTPQHIJK;`IHS;JHSPV;RPR\PVTWTHG_T;GKN;GH;ZJIKHT

`SPVP;HSP;LGQIKO;T_THPRT;GVP;IKHPVVMZHPN]

17:;( )EDDBCBA(-GFOICH

17:;:1( T'+'$67

17:;:1:1( +JRZVPTTIJK;RPR\PVT;QJRZJTPN;J[;H`J;RGIK

QJRZJKPKHT; \GHHPKPN; TSJMLN; ZVP[PVG\L_; SGYP; HSP

IKNIYINMGL; RPR\PVT; J[; HSP; TGRP; QVJTT^TPQHIJK; GKN

T_RRPHVIQGLL_;NITZJTPN;G\JMH;HSPIV;RGfJV;GiIT];%SPVP

ZVGQHIQG\LP<; HSP; QJRZVPTTIJK;RPR\PVT; TSJMLN;SGYP; G

VGNIMT;J[;O_VGHIJK;G\JMH;HSP;GiIT;ZPVZPKNIQMLGV;HJ;HSP;ZLGKP

J[;HSP;\GHHPK;KJH;LPTT;HSGK;HSP;VGNIMT;J[;O_VGHIJK;G\JMH;HSP

GiIT;ZGVGLLPL;HJ;HSP;ZLGKP;J[;HSP;\GHHPK;U)'';!IO];))X]

17:;:1:! ; 7GHHPKPN; QJRZVPTTIJK; RPR\PVT<; KJH

QJRZL_IKO; `IHS; HSP; VPeMIVPRPKHT; TZPQI[IPN; IK; HSIT

*PQHIJK;JV;HSJTP;TM\fPQHPN;HJ;PQQPKHVIQIH_;J[;LJGNIKO<

GZZLIPN;RJRPKHT;JV;LGHPVGL;[JVQPT;IK;HSP;ZLGKP;J[;HSP

\GHHPKT;U)'';!IO];))X<;TSGLL;\P;NPTIOKPN;GQQJVNIKO; HJ

HSP;PiGQH;HSPJV_;J[;PLGTHIQ;THG\ILIH_;JV;PRZIVIQGLL_<;\GTPN

JK;YPVI[IQGHIJK;\_;HPTHT]

2"/$;j;1[;HSP;QJLMRK;TPQHIJK;IT;TM\fPQHPN;HJ;PQQPKHVIQIH_;JV

JHSPV; RJRPKHT; G\JMH; GK; GiIT; ZPVZPKNIQMLGV; HJ; \GHHPKT<; HSP

\GHHPKT; GKN; HSP; QJLMRK; TPQHIJK; TSJMLN;\P; TZPQIGLL_;NPTIOKPN

[JV;TMQS;RJRPKHT;GKN;TSPGVT]

17:;:1:7( /SP;\GHHPKT;TSGLL;\P;ZLGQPN;JZZJTIHP;HJ;PGQS

JHSPV;GH;PGQS;PKN;J[;HSP;RPR\PV;GKN;GH;ZJIKHT;̀ SPVP;HSP

RPR\PV;IT;THG_PN;IK;IHT;LPKOHS;GKN;GT;[GV;GT;ZVGQHIQG\LP<

\P;TZGQPN;GKN;ZVJZJVHIJKPN;MKI[JVRL_;HSVJMOSJMH];/SP

KMR\PV; J[; \GHHPKT; TSGLL; \P; TMQS; HSGH; HSP; RPR\PV; IT

NIYINPN; IKHJ;KJH; LPTT; HSGK; HSVPP;\G_T;`IHSIK; IHT;GQHMGL

LPKOHS;[VJR;QPKHVP^HJ^QPKHVP;J[;PKN;QJKKPQHIJKT]

17:;:1:<( /SP; P[[PQHIYP; TLPKNPVKPTT; VGHIJ; UAB,$XP; J[

\GHHPKPN; QJLMRKT<; TSGLL; \P; HGaPK; GT; )]); HIRPT; HSP

UABW$XD<;HSP;RGiIRMR;GQHMGL;TLPKNPVKPTT;VGHIJ;J[;HSP

QJLMRK<;HJ;GQQJMKH;[JV;TSPGV;NP[JVRGHIJK;P[[PQHT]

17:;:!( ?')#N+&*,&=6!!'+)

17:;:!:1( =6!!'+)

7GHHPKT;TSGLL;\P;NPTIOKPN;HJ;QGVV_;HSP;\PKNIKO;RJRPKHT

GKN;TSPGV;[JVQPT;GVITIKO;[VJR;HVGKTYPVTP;TSPGV;[JVQP;IH

PeMGL;HJ;.](;ZPVQPKH;J[;HSP;HJHGL;GiIGL;[JVQP;JK;HSP;̀ SJLP

QJRZVPTTIJK;RPR\PV<;GH;GK_;ZJIKH;IK;HSP;LPKOHS;J[;HSP

RPR\PV<; NIYINPN; PeMGLL_; \PH`PPK; ZGVGLLPL; ZLGKPT; J[

\GHHPKT];7GHHPKPN;RPR\PV;QGVV_IKO;QGLQMLGHPN;\PKNIKO

RJRPKH;NMP;HJ;PQQPKHVIQIH_;J[;GiIGL;LJGNIKO<;QGLQMLGHPN

PKN;RJRPKHT;JV;LGHPVGL;LJGNT;ZGVGLLPL;HJ;HSP;ZLGKP;J[

\GHHPKT<; TSGLL; \P; NPTIOKPN; HJ; QGVV_; GQHMGL; TSPGV; IK

GNNIHIJK;HJ;HSP;G\JYP;TSPGV];/SP;RGIK;RPR\PVT;TSGLL

GLTJ;\P;QSPQaPN;[JV;HSP;TGRP;TSPGV;[JVQP;GKN;\PKNIKO

RJRPKHT;GT;[JV;HSP;\GHHPKT]

7GHHPKT;TSGLL;\P;J[;ZLGHPT<;GKOLPT<;QSGKKPLT<;JV;1^TPQHIJKT

GKN;GH;HSPIV;PKNT;TSGLL;\P;VIYPHPN<;\JLHPN;JV;`PLNPN;HJ

HSP;RGIK;QJRZJKPKHT;TJ;GT;HJ;VPTITH;TIRMLHGKPJMTL_;G

TSPGV;I\&a&IH;>W95;GLJKO;HSP;QJLMRK;GiIT;GKN;G;RJRPKH

D&a;IH>W.9&GH;PGQS;QJKKPQHIJK<

`SPVP

IH m HVGKTYPVTP;TSPGV;[JVQP;GT;NP[IKPN;G\JYPl

> m NITHGKQP;\PH`PPK;QPKHVP^HJ^QPKHVP;J[;\GHHPKT<

LJKOIHMNIKGLL_l

9 m KMR\PV;J[;ZGVGLLPL;ZLGKPT;J[;\GHHPKTl;GKN

5 m; RIKIRMR; HVGKTYPVTP; NITHGKQP; \PH`PPK; HSP

QPKHVJIN; J[; HSP& VIYPHW\JLH; OVJMZW`PLNIKO

QJKKPQHIKO;HSP;\GHHPK;HJ;HSP;RGIK;RPR\PV]

17:;:!:! (0#'&376!')

/IP;ZLGHPT;GVP;RPR\PVT;ZVJYINPN;GH;HSP;PKNT;J[;\GHHPKPN!14];));7://$2;+"3902;*$+/1"2
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GKN;LGQPN;RPR\PVT<;GKN;TSGLL;\P;NPTIOKPN;\_;HSP;TGRP

RPHSJN;GT;\GHHPKT];1K;KJ;QGTP;TSGLL;G;HIP;ZLGHP;GKN;IHT

[GTHPKIKOT;\P;IKQGZG\LP;J[;QGVV_IKO;HSP;[JVQPT;[JV;̀ SIQS

HSP;LGQIKO;JV;\GHHPK;SGT;\PPK;NPTIOKPN]

17:;:!:7( 5#O'

%SPK;ZLGHPT;GVP;MTPN;[JV;\GHHPKT<;HSP;PKN;\GHHPKT;GKN

HSJTP;GH;ZJIKHT;̀ SPVP;HSP;RPR\PV;IT;THG_PN;IK;IHT;LPKOHS

TSGLL;SGYP;GK;P[[PQHIYP;NPZHS<;LJKOIHMNIKGLL_<;KJH;LPTT

HSGK;HSP;ZPVZPKNIQMLGV;NITHGKQP;\PH`PPK;HSP;QPKHVJINT

J[;HSP;RGIK;RPR\PVT];/SP;IKHPVRPNIGHP;\GHHPKT;TSGLL

SGYP;GK;P[[PQHIYP;NPZHS;J[;KJH;LPTT;HSGK;HSVPP;eMGVHPVT

J[;HSIT;NITHGKQP<;\MH;IK;KJ;QGTP;TSGLL;HSP;P[[PQHIYP;NPZHS

J[; GK_; \GHHPK; \P; LPTT; HSGK; H`IQP; HSP; `INHS; J[; JKP

RPR\PV<;IK;HSP;ZLGKP;J[;HSP;\GHHPKT];/SP;P[[PQHIYP;NPZHS

J[;G;\GHHPK;TSGLL;\P;HGaPK;GT;HSP;LJKOIHMNIKGL;NITHGKQP

\PH`PPK;JMHPVRJTH;\JLHT<;VIYPHT;JV;`PLNT;GH;HSP;PKNT]

/SP;HSIQaKPTT;J[;\GHHPK;JV; HSP;HIP;ZLGHPT;TSGLL;\P;KJH

LPTT; HSGK; JKP; [I[HIPHS; J[; HSP; NITHGKQP; \PH`PPK; HSP

IKKPVRJTH;QJKKPQHIKO; LIKPT;J[; VIYPHT<;\JLHT;JV;`PLNT<

ZPVZPKNIQMLGV;HJ;HSP;RGIK;RPR\PV]

17:;:!:<; /SP;VPeMIVPRPKH;J[;\JLH;TIgP;GKN;HSIQaKPTT;J[

\GHHPK; TZPQI[IPN; G\JYP; NJPT; KJH; GZZL_; `SPK; GKOLPT<

QSGKKPLT;JV;1^TPQHIJKT;GVP;MTPN;[JV;\GHHPKT;`IHS;HSPIV

LPOT; JV; [LGKOPT; ZPVZPKNIQMLGV; HJ; HSP; RGIK; RPR\PV]

=J`PYPV<; IH; TSJMLN; \P; PKTMVPN; HSGH; HSP; PKNT; J[; HSP

QJRZVPTTIJK; RPR\PVT; GVP; HIPN; HJ; GQSIPYP; GNPeMGHP

VIOINIH_]

17:;:7( 536-#+N&*,&=6!!'+)

17:;:7:1 ;1K;\GHHPKPN;QJRZVPTTIJK;RPR\PVT;`SPVP;HSP

IKNIYINMGL;RPR\PVT; GVP;KJH; TZPQI[IQGLL_; QSPQaPN; [JV

TSPGV; THVPTT; GKN; \PKNIKO; RJRPKHT<; HSP; TZGQIKO; J[

\GHHPKT<;QPKHVP^HJ^QPKHVP;J[;IHT;PKN;[GTHPKIKOT<;TSGLL;\P

TMQS;HSGH;HSP;TLPKNPVKPTT;VGHIJ;UAB,$X;J[;GK_;QJRZJKPKH

JYPV;HSGH;NITHGKQP;TSGLL;\P;KJH;OVPGHPV;HSGK;(D;KJV;OVPGHPV

HSGK;D]-;HIRPT;HSP;TLPKNPVKPTT;VGHIJ;J[;HSP;RPR\PV;GT;G

`SJLP;G\JMH;IHT;O1O&GiIT;UZGVGLLPL;HJ;HSP;\GHHPKTX]

17:;:<( ;!!6-"Y'+!&!*&D6#+&D'Y<'$)

17:;:<:1 (J'7%'%&-*++'-!#*+)

%SPVP;HIP;JV;\GHHPK;ZLGHPT;JYPVLGZ;HSP;RGIK;RPR\PVT<

HSP;GRJMKH;J[;LGZ;TSGLL;\P;KJH;LPTT;HSGK;[JMV;HIRPT;HSP

HSIQaKPTT;J[;HSP;ZLGHP];/SP;LPKOHS;J[;`PLN;QJKKPQHIKO

PGQS;PNOP;J[;HSP;\GHHPK;ZLGHP;HJ;HSP;RPR\PV;TSGLL<;IK

GOOVPOGHP<;\P;KJH;LPTT;HSGK;SGL[;HSP;NPZHS;J[;HSP;\GHHPK

ZLGHP];:H;LPGTH;JKP^HSIVN;J[;HSP;`PLN;TSGLL;\P;ZLGQPN;GH

PGQS;PKN;J[;HSIT;PNOP];/SP;LPKOHS;J[;`PLN;GKN;NPZHS;J[

\GHHPK;ZLGHP;TSGLL;\P;RPGTMVPN;GLJKO;HSP;LJKOIHMNIKGL

GiIT;J[;HSP;RGIK;RPR\PV]

1K; GNNIHIJK<; HSP; `PLNIKO; TSGLL; \P; VPHMVKPN; GLJKO; HSP

JHSPV;H`J;PNOPT;J[;HSP;ZLGHPT;HVGKTYPVTPL_;HJ;HSP;GiIT;J[

HSP;RGIK;RPR\PV;[JV;G;LPKOHS;KJH;LPTT;HSGK;HSP;RIKIRMR

LGZ;TZPQI[IPN;G\JYP]

17:Q( -GIJNBHH@GC( =BIRBNH( -GIJGHBA( GM( $]G

-GIJGCBCDH()E?STDGT)E?S

17:Q:1( +JRZVPTTIJK;RPR\PVT;QJRZJTPN;J[;H`J;GKOLPT<

QSGKKPLT<;JV;HPPT;\GQa^HJ^\GQa;IK;QJKHGQH;JV;TPZGVGHPN

\_; G; TRGLL; NITHGKQP<; TSGLL; \P; QJKKPQHPN; HJOPHSPV; \_
VIYPHIKO<;\JLHIKO;JV;`PLNIKO;TJ;HSGH;HSP;VGHIJ;J[;RJTH

MK[GYJVG\LP;TLPKNPVKPTT;J[;PGQS;RPR\PV;\PH`PPK;HSP
IKHPVRPNIGHP;QJKKPQHIJKT;IT;KJH;OVPGHPV;HSGK;8D;JV;D]>

HIRPT;HSP;RJTH;MK[GYJMVG\LP;VGHIJ;J[;TLPKNPVKPTT;J[;HSP
THVMH;GT;G;`SJLP<;`SIQSPYPV;IT;LPTT;o)'';*PQHIJK;>UaXp]

17:Q:!( 1K;KJ;QGTP;TSGLL;HSP;PKNT;J[;HSP;THVMH;\P;QJKKPQHPN
HJOPHSPV; `IHS; LPTT; HSGK; H`J; VIYPHT; JV; \JLHT; JV; HSPIV

PeMIYGLPKH;IK;`PLNIKO<;GKN;HSPVP;TSGLL;\P;KJH;LPTT;HSGK
H`J; GNNIHIJKGL; QJKKPQHIJKT; IK; \PH`PPK<; TZGQPN

PeMINITHGKH; GLJKO; HSP; LPKOHS; J[; HSP; THVMH]; %SPVP; HSP

RPR\PVT;GVP;TPZGVGHPN;\GQa^HJ^\GQa<;HSP;VIYPHT;JV;\JLHT
HSVJMOS; HSPTP; QJKKPQHIJKT; TSGLL; ZGTT; HSVJMOS; TJLIN

`GTSPVT;JV;ZGQaIKO;IK;\PH`PPK];%SPVP;HSP;LPOT;J[;HSP
QJKKPQHPN;GKOLPT;JV;HSP;QJKKPQHPN;HPPT;GVP;).(;RR;̀ INP

JV;RJVP<;JV;̀ SPVP;̀ P\T;J[;QSGKKPLT;GVP;)(D;RR;̀ INP;JV

JYPV<;KJH;LPTT;HSGK;H`J;VIYPHT;JV;\JLHT;TSGLL;\P;MTPN;IK
PGQS;QJKKPQHIJK<;JKP;JK;LIKP;J[;PGQS;OGMOP;RGVa]

17:Q:7( %SPVP;HSPTP;QJKKPQHIJKT;GVP;RGNP;\_;̀ PLNIKO<

TJLIN;ZGQaIKO;TSGLL;\P;MTPN;HJ;P[[PQH;HSP;fJIKHIKO;MKLPTT

HSP;RPR\PVT;GVP;TM[[IQIPKHL_;QLJTP;HJOPHSPV;HJ;ZPVRIH
NIVPQH;̀ PLNIKO<;GKN;HSP;RPR\PVT;TSGLL;\P;QJKKPQHPN;\_

`PLNIKO; GLJKO; \JHS; ZGIVT; J[; PNOPT; J[; HSP; RGIK
QJRZJKPKHT]

17:Q:<( /SP;VIYPHT<;\JLHT;JV;`PLNT;IK;HSPTP;QJKKPQHIJKT
TSGLL;\P;TM[[IQIPKH;HJ;QGVV_;HSP;TSPGV;[JVQP;GKN;RJRPKHT<

I[;GK_<;TZPQI[IPN;[JV;\GHHPKPN;THVMHT;U)'';17:;:7X<;GKN;IK
KJ;QGTP;TSGLL; HSP; VIYPHT;JV;\JLHT;\P; LPTT; HSGK;)>;RR

NIGRPHPV;[JV;RPR\PVT;MZ;HJ;GKN;IKQLMNIKO;)D;RR;HSIQal
.D; RR; NIGRPHPV; [JV; RPR\PVT; MZ; HJ; GKN; IKQLMNIKO

)> RR;HSIQal;GKN;..;RR;NIGRPHPV;[JV;RPR\PVT;JYPV

)>;RR;HSIQa]

17:Q:<:1( +JRZVPTTIJK; RPR\PVT; QJKKPQHPN; \_; TMQS
VIYPHIKO<;\JLHIKO;JV;`PLNIKO;TSGLL;KJH;\P;TM\fPQHPN;HJ

HVGKTYPVTP; LJGNIKO; IK; G; ZLGKP; ZPVZPKNIQMLGV; HJ; HSP

VIYPHPN<;\JLHPN;JV;`PLNPN;TMV[GQPT]

17:Q:8( %SPVP;HSP;QJRZJKPKHT;GVP;IK;QJKHGQH;\GQa^HJ^
\GQa<; HSP; TZGQIKO; J[; HSP; VIYPHT<; \JLHT; JV; IKHPVRIHHPKH

`PLNT; TSGLL; KJH; PiQPPN; HSP; RGiIRMR; TZGQIKO; [JV

QJRZVPTTIJK;RPR\PVT;GT;OIYPK;IK;*PQHIJK;>URX]

'&!%(#$")*@,""4&'(-$"#9"2&2=&.'
'6=A&!%&4"%#"=&$4($-

1< +.5%,"(&/(=.=).45(5*)d.-$.+($&

)."+%",

1<:1( ,BCBNEF

0PR\PVT;TM\fPQHPN;HJ;ZVPNJRIKGKH;\PKNIKO;TSGLL;SGYP

GNPeMGHP; NPTIOK; THVPKOHS; HJ; VPTITH; \PKNIKO; RJRPKH<
TSPGV;[JVQP<;GKN;QJKQPKHVGHPN;[JVQPT;IRZJTPN;MZJK;GKN

HSPIV;QJR\IKGHIJKT];!MVHSPV<;HSP;RPR\PVT;TSGLL;TGHIT[_
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HSP;NP[LPQHIJK;LIRIHGHIJK;ZVPTPKHPN;IK;*PQHIJK;>UPX<;GT

TPVYIQPG\ILIH_;QVIHPVIG];0PR\PV;TM\fPQHPN;HJ;JHSPV;[JVQPT

IK; GNNIHIJK; HJ; \PKNIKO; JV; \IGiIGL; \PKNIKO; TSGLL; \P

NPTIOKPN;IK;GQQJVNGKQP;`IHS;*PQHIJK;>UfX]

1<:1:1(@,,'-!#('&536+&*,&='6Y)

/SP; P[[PQHIYP; TZGK; J[; G; \PGR; TSGLL; \P; HGaPK; GT; HSP

NITHGKQP;\PH`PPK; HSP;QPKHVPT;J[; HSP;TMZZJVHT<;PiQPZH

`SPVP;HSP;ZJIKH;J[;GZZLIQGHIJK;J[;HSP;VPGQHIJK;IT;HGaPK

GT;PQQPKHVIQ;GH;HSP;TMZZJVH<;̀ SPK;IH;TSGLL;\P;ZPVRITTI\LP

HJ; HGaP; HSP; P[[PQHIYP; TZGK; GT; HSP; LPKOHS; \PH`PPK; HSP

GTTMRPN;LIKPT;J[;HSP;VPGQHIJKT]

1<:!( +BH@LC(5DNBCLDP(@C()BCA@CL(U/FBZONBV

/SP; NPTIOK; \PKNIKO; THVPKOHS; J[; \PGR<; GNPeMGHPL_

TMZZJVHPN;GOGIKTH;LGHPVGL;HJVTIJKGL;\MQaLIKO;ULGHPVGLL_

TMZZJVHPN; \PGRX; IT; OJYPVKPN; \_; HSP; _IPLN; THVPTT

U)'';1<:!:1X];%SPK;G;\PGR;IT;KJH;GNPeMGHPL_;TMZZJVHPN

GOGIKTH;LGHPVGL;\MQaLIKO;ULGHPVGLL_;MK^TMZZJVHPN;\PGRTX

HSP;NPTIOK;\PKNIKO;THVPKOHS;RG_;\P;OJYPVKPN;\_;LGHPVGL

HJVTIJKGL;\MQaLIKO;THVPKOHS;U)'';1<:!:!X]

/SP;[GQHJVPN;NPTIOK;RJRPKH<;D&GH;GK_;TPQHIJK<; IK;G

\PGR;NMP;HJ;PiHPVKGL;GQHIJKT<;TSGLL;TGHIT[_

D;≤;DN

`SPVP

DN a NPTIOK; \PKNIKO; THVPKOHS; J[; HSP; TPQHIJK<

QGLQMLGHPN;GT;OIYPK;IK;;1<:!:1:!]

1<:!:1( B6!'$677M&5.33*$!'%&='6Y

:;\PGR;RG_;\P;GTTMRPN;HJ;\P;GNPeMGHPL_;TMZZJVHPN;GH

HSP;TMZZJVHT<;ZVJYINPN;HSP;QJRZVPTTIJK;[LGKOP;SGT;[MLL

LGHPVGL; VPTHVGIKH; GKN; KJRIKGL; HJVTIJKGL; VPTHVGIKH; GH

TMZZJVHT; TMZZLIPN; \_; `P\; QLPGHT<; ZGVHIGL; NPZHS; PKN

ZLGHPT<;[IK;ZLGHPT;JV;QJKHIKMIH_;`IHS;HSP;GNfGQPKH;TZGK]

!MLL; LGHPVGL; VPTHVGIKH; HJ; QJRZVPTTIJK; [LGKOP; RG_; \P

GTTMRPN; HJ; PiITH; I[; HSP; [VIQHIJKGL; JV; JHSPV; ZJTIHIYP

VPTHVGIKH;J[;G;[LJJV;QJKKPQHIJK;HJ;HSP;QJRZVPTTIJK;[LGKOP

J[;HSP;RPR\PV;IT;QGZG\LP;J[;VPTITHIKO;G;LGHPVGL;[JVQP;KJH

LPTT; HSGK; .](; ZPVQPKH; J[; HSP; RGiIRMR; [JVQP; IK; HSP

QJRZVPTTIJK; [LGKOP; J[; HSP; RPR\PV]; /SIT; RG_; \P

QJKTINPVPN;HJ;\P;MKI[JVRL_;NITHVI\MHPN;GLJKO;HSP;[LGKOP<

ZVJYINPN;OVGYIH_;LJGNT;QJKTHIHMHP;HSP;NJRIKGKH;LJGNIKO

JK;HSP;RPR\PV;GKN;HSP;[LJJV;QJKTHVMQHIJK;IT;QGZG\LP;J[

VPTITHIKO;HSIT;LGHPVGL;[JVQP]

/SP;NPTIOK;\PKNIKO;THVPKOHS;J[;G;TPQHIJK;̀ SIQS;GVP;KJH

TMTQPZHI\LP;HJ;̀ P\;\MQaLIKO;MKNPV;TSPGV;\P[JVP;_IPLNIKO

U`SPVP; %,!`; ≤; >-'X& TSGLL; \P; NPHPVRIKPN; GQQJVNIKO

HJ 1<:!:1:!]

1<:!:1:1( 5'-!#*+& K#!"& K'<)& ).)-'3!#<7'& !*& )"'6$

<.-C7#+N&<',*$'&M#'7%#+N

%SPK;HSP;[LGKOPT;GVP;ZLGTHIQ<;QJRZGQH;JV;TPRI^QJRZGQH

\MH; HSP; `P\; IT; TMTQPZHI\LP; HJ; TSPGV; \MQaLIKO; \P[JVP

_IPLNIKO; U)''& 1<:<:!:1X<& HSP; NPTIOK; \PKNIKO; THVPKOHS

TSGLL;\P;QGLQMLGHPN;MTIKO;JKP;J[;HSP;[JLLJ`IKO;RPHSJNTb

GX /SP;\PKNIKO;RJRPKH;GKN;GiIGL;[JVQP;GQHIKO

JK;HSP;TPQHIJK;RG_;\P;GTTMRPN;HJ;\P;VPTITHPN

\_;[LGKOPT;JKL_;GKN;HSP;`P\;IT;NPTIOKPN;JKL_

HJ;VPTITH;TSPGV;U)'';1<:<X]

\X /SP;\PKNIKO;RJRPKH;GKN;GiIGL;[JVQP;GQHIKO

JK;HSP;TPQHIJK;RG_;\P;GTTMRPN;HJ;\P;VPTITHPN

\_;HSP;`SJLP;TPQHIJK];1K;TMQS;G;QGTP<;HSP;`P\

TSGLL; \P; NPTIOKPN; [JV; QJR\IKPN; TSPGV; GKN

KJVRGL;THVPTTPT;MTIKO;TIRZLP;PLGTHIQ;HSPJV_;IK

QGTP;J[;TPRI^QJRZGQH;̀ P\T;GKN;TIRZLP;ZLGTHIQ

HSPJV_;IK;HSP;QGTP;J[;QJRZGQH;GKN;ZLGTHIQ;̀ P\T]

1<:!:1:!( %SPK; HSP; [GQHJVPN;NPTIOK;TSPGV; [JVQP;NJPT

KJH;PiQPPN;D]>&IN<;̀ SPVP;IN;IT;HSP;NPTIOK;TSPGV;THVPKOHS

J[; HSP; QVJTT^TPQHIJK; U)''; 1<:<X<; HSP; NPTIOK; \PKNIKO

THVPKOHS<;DN;TSGLL;\P;HGaPK;GTb

DN;m;β\;L;Z;,_;WγRD

/J;GYJIN;IVVPYPVTI\LP;NP[JVRGHIJK;MKNPV;TPVYIQPG\ILIH_

LJGNT<; DN; TSGLL; \P; LPTT; HSGK; )].; LP; ,_; WγRD; IK; QGTP; J[

TIRZL_;TMZZJVHPN;GKN;)](;LP;,_;WγRD;IK;QGTP;J[;QGKHILPYPV

\PGRTl

`SPVP

β\ a )]D;[JV;ZLGTHIQ;GKN;QJRZGQH;TPQHIJKTl

a LP,&LZ&[JV&TPRI^QJRZGQH;TPQHIJKTl

LZ:&LP m ZLGTHIQ; GKN; PLGTHIQ; TPQHIJK; RJNMLI; J[; HSP

QVJTT^TPQHIJK<;VPTZPQHIYPL_l

&,_ m _IPLN;THVPTT;J[;HSP;RGHPVIGLl;GKN

γRD m ZGVHIGL;TG[PH_;[GQHJV;U)'';11:<:1X]

1<:!:1:7( %SPK; HSP; NPTIOK; TSPGV; [JVQP; U[GQHJVPNX<; I

PiQPPNT;D]>IN<(̀ SPVP;IN;IT;HSP;NPTIOK;TSPGV;THVPKOHS;J[

HSP;QVJTT^TPQHIJK;U)'';1<:<X;HSP;NPTIOK;\PKNIKO;THVPKOHS<

DN;TSGLL;\P;HGaPK;GTb

DN& m;DNY

`SPVP

DNY m NPTIOK;\PKNIKO;THVPKOHS;MKNPV;SIOS;TSPGV;GT

NP[IKPN;IK;18:!]

1<:!:1:<( P*7')&#+&!"'&!'+)#*+&O*+'

GX /SP;P[[PQH;J[;SJLPT;IK;HSP;HPKTIJK;[LGKOP<;JK

HSP; NPTIOK; \PKNIKO; THVPKOHS; KPPN; KJH; \P

QJKTINPVPN;I[

U;K[&,&;O[X&≥&U,_,,MX&UγR)&,γRD&XWD]B

`SPVP

;K[;,;O[ m VGHIJ;J[; KPH; HJ; OVJTT; GVPG;J[; HSP

[LGKOP;IK;HPKTIJKl

&,_,,M m VGHIJ;J[;_IPLN;GKN;MLHIRGHP;THVPTT

J[;HSP;RGHPVIGLl;GKN

γR),γRD m VGHIJ; J[; ZGVHIGL; TG[PH_; [GQHJVT
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GOGIKTH; MLHIRGHP; HJ; _IPLN; THVPTT

U)'';11:<:1X]

%SPK;HSP;;K[&,;O[;NJPT;KJH;TGHIT[_;HSP;G\JYP

VPeMIVPRPKH<;HSP;VPNMQPN;P[[PQHIYP;[LGKOP;GVPG<

;P[&;TGHIT[_IKO;HSP;G\JYP;PeMGHIJK;RG_;\P;HGaPK

GT;HSP;P[[PQHIYP;[LGKOP;GVPG;IK;HPKTIJK<;IKTHPGN

J[;;O[]

\X /SP;P[[PQH;J[;SJLPT; IK; HSP; HPKTIJK; VPOIJK;J[

HSP;`P\;JK;HSP;NPTIOK;[LPiMVGL;THVPKOHS;KPPN

KJH; \P; QJKTINPVPN<; I[; HSP; LIRIH; OIYPK; IK

1<:!:1:<UGX;G\JYP;IT;TGHIT[IPN;[JV;HSP;QJRZLPHP

HPKTIJK;gJKP;J[;HSP;QVJTT^TPQHIJK<;QJRZVITIKO

HSP;HPKTIJK;[LGKOP;GKN;HPKTIJK;VPOIJK;J[;HSP

`P\]

QX !GTHPKPV;SJLPT;IK;HSP;QJRZVPTTIJK;gJKP;J[;HSP

QVJTT^TPQHIJK;KPPN;KJH;\P;QJKTINPVPN;IK;NPTIOK

\PKNIKO; THVPKOHS; QGLQMLGHIJK<; PiQPZH; [JV

JYPVTIgP;GKN;TLJHHPN;SJLPT;JV;SJLPT;̀ IHSJMH;GK_

[GTHPKPV]

1<:!:1:8( 5"'6$&76N&',,'-!)

/SP; TSPGV; LGO;P[[PQHT; IK; [LGKOPT;RG_;\P;NITVPOGVNPN

ZVJYINPNb

GX !JV;JMHTHGKN;PLPRPKHT;UTMZZJVHPN;GLJKO;JKP

PNOPX<;<J&≤&BJ;,.Dl;GKN

\X !JV; IKHPVKGL; PLPRPKHT; UTMZZJVHPN; GLJKO; H`J

PNOPTX<;<I;≤&BJ&,&)D]

;`SPVP

;BJ m LPKOHS; \PH`PPK; ZJIKHT; J[; gPVJ

RJRPKH;UIK[LPQHIJKX;IK;HSP;TZGK<

<J a `INHS&J[&HSP;[LGKOP;̀ IHS;JMHTHGKN<;GKN

&<I a `INHS; J[; HSP; [LGKOP; GT; GK; IKHPVKGL

PLPRPKH

%SPVP;HSPTP;LIRIHT;GVP;PiQPPNPN<;HSP;P[[PQHIYP;`INHS

J[;[LGKOP;[JV;NPTIOK;THVPKOHS;RG_;\P;QGLQMLGHPN;MTIKO

TZPQIGLITH;LIHPVGHMVP<;JV;QJKTPVYGHIYPL_;HGaPK;GT;HSP;YGLMP

TGHIT[_IKO;HSP;LIRIH;OIYPK;G\JYP]

1<:!:!( B6!'$677M&f+).33*$!'%&='6Y)

#PTITHGKQP; HJ; LGHPVGL; HJVTIJKGL; \MQaLIKO; KPPN; KJH; \P

QSPQaPN;TPZGVGHPL_;URPR\PV;RG_;\P;HVPGHPN;GT;LGHPVGLL_

TMZZJVHPN<;)'';1<:!:1X;IK;HSP;[JLLJ`IKO;QGTPTb

GX 7PKNIKO;IT;G\JMH;HSP;RIKJV;GiIT;J[;HSP;TPQHIJK<

\X *PQHIJK; IT; SJLLJ`; UVPQHGKOMLGVW; HM\MLGVX; JV

TJLIN;\GVT<;GKN

QX 1K;QGTP;J[;RGfJV;GiIT;\PKNIKO<;λ3/;UGT;NP[IKPN

SPVPIKX;IT;LPTT;HSGK;D]8]

/SP;NPTIOK;\PKNIKO;THVPKOHS;J[;LGHPVGLL_;MKTMZZJVHPN

\PGR;GT;OJYPVKPN;\_;LGHPVGL;HJVTIJKGL;\MQaLIKO;IT;OIYPK

\_b

DN;a&β\&xZ&,\N

`SPVP

β\ m )]D;[JV;ZLGTHIQ;GKN;QJRZGQH;TPQHIJKTl

m LP,LZ;[JV;TPRI^QJRZGQH;TPQHIJKTl

LZ:&LPa ZLGTHIQ; TPQHIJK;RJNMLMT;GKN;PLGTHIQ

TPQHIJK; RJNMLMT; `IHS; VPTZPQH; HJ

PiHVPRP;QJRZVPTTIJK;[I\VPl

&,\N a NPTIOK;\PKNIKO;QJRZVPTTIYP;THVPTT<

J\HGIKPN; GT; OIYPK; \PLJ`; o)''

/G\LPT )6UGX;GKN;)6U\Xpl

&,\N a -3/&,_;,γRDl;GKN

&χ3/ m \PKNIKO; THVPTT; VPNMQHIJK; [GQHJV; HJ

GQQJMKH;[JV;LGHPVGL;HJVTIJKGL;\MQaLIKO<

OIYPK;\_b

{ }
DE &''

# #
DE DE DE

+
+'&χ = ≤

⎡ ⎤φ + φ − λ
⎣ ⎦

( )
!

"# "# "# "#$%& ' $%!⎡ ⎤φ = + α λ − + λ
⎣ ⎦

α3/<;HSP;IRZPV[PQHIJK;ZGVGRPHPV;IT;OIYPK;\_b

α3/&a&D].);[JV;VJLLPN;THPPL;TPQHIJK

α3/ m D]8B;[JV;`PLNPN;THPPL;TPQHIJK

/SP;KJK^NIRPKTIJKGL;TLPKNPVKPTT;VGHIJ<;73/<;IT;OIYPK;\_b

DE ( ) * +, - * +,. '%! "- > . - > .λ = β ≤

m; #

$%&'

%

%

`SPVP

DQV a PLGTHIQ; QVIHIQGL; RJRPKH; QGLQMLGHPN; IK

GQQJVNGKQP;`IHS;1<:!:!:1<;GKN

(,QV<\ a& PiHVPRP; [I\VP; \PKNIKO; QJRZVPTTIYP; THVPTT

QJVVPTZJKNIKO; HJ; PLGTHIQ; LGHPVGL; \MQaLIKO

RJRPKH;U)'';1<:!:!:1(GKN;/G\LP;)8X]

1<:!:!:1( @76)!#-&76!'$67&!*$)#*+67&<.-C7#+N&Y*Y'+!

1K;QGTP;J[;TIRZL_;TMZZJVHPN<;ZVITRGHIQ;RPR\PVT;`IHS

T_RRPHVIQ; QVJTT^TPQHIJK<; HSP; PLGTHIQ; LGHPVGL; \MQaLIKO

RJRPKH<;DQV:&QGK&\P;NPHPVRIKPN;[VJRb

( ) ( )

# #
# (

$% )# #
*+ *+

</ </
A 0/

1 1

⎧ ⎫⎛ ⎞ ⎡ ⎤π π⎪ ⎪
⎜ ⎟ ⎢ ⎥= +⎨ ⎬
⎜ ⎟ ⎢ ⎥⎪ ⎪⎝ ⎠ ⎣ ⎦⎩ ⎭

;m;β
\
L

Z&
,
QV<\

,QV<\&J[;KJK^TLPKNPV; VJLLPN;THPPL;TPQHIJKT; IK; HSP;G\JYP

PeMGHIJK; RG_; \P; GZZVJiIRGHPL_; QGLQMLGHPN; [VJR; HSP

YGLMPT;OIYPK;IK;HSP;/G\LP;)8<;`SIQS;SGT;\PPK;ZVPZGVPN

MTIKO;HSP;[JLLJ`IKO;PeMGHIJKb

,-.
##

*+ #
$%&' #

/ /*+ #

"0-0 0
0

#, "1 " 2

) '(
>

2 ") '

⎡ ⎤⎛ ⎞π
⎢ ⎥= + ⎜ ⎟
⎢ ⎥⎝ ⎠⎣ ⎦

   
  

     



82 "#$%&"#'()*%'+%",(-&+.(&/(%"+%#(!012

$ERFB(17UEV(+BH@LC()BCA@CL(-GIJNBHH@XB(5DNBHH(-GNNBHJGCA@CL(DG('EDBNEF()O?SF@CL_

&RA_(ααααα'$(e(0:!1V

U>76.)'&)8].].X

M
?N_R

M
K

.DD .)D ..D .6D .8D .(D .>D .AD 6DD 6.D 68D 6>D 6AD 8DD 8.D 8(D 8AD ()D (8D

)D;DDD )A)]A )BD]B .DD .DB]) .)A]. ..-]6 .6>]8 .(8]( .-.]- .BD]B 6DB]) 6.-]6 68(]( 6>6]> 6A)]A 8DB]) 86>]8 8>6]> 8BD]B

A;DDD )A)]A )BD]B .DD .DB]) .)A]. ..-]6 .6>]8 .(8]( .-.]- .BD]B 6DB]) 6.-]6 68(]( 6>6]> 6A)]A 8DB]) 86>]8 8>6]> 8BD]B

>;DDD )A)]A )BD]B .DD .DB]) .)A]. ..-]6 .6>]8 .(8]( .-.]- .BD]B 6DB]) 6.-]6 68(]( 6>6]> 6A)]A 8DB]) 86>]8 8>6]> 8BD]B

8;DDD )A)]A )BD]B .DD .DB]) .)A]. ..-]6 .6>]8 .(8]( .-.]- .BD]B 6DB]) 6.-]6 68(]( 6>6]> 6A)]A 8DB]) 86>]8 8>6]> 8BD]B

.;DDD )A)]A )BD]B .DD .DB]) .)A]. ..-]6 .6>]8 .(8]( .-.]- .BD]B 6DB]) 6.-]6 68(]( 6>6]> 6A)]A 8DB]) 86>]8 8>6]> 8BD]B

);DDD )>B]) )-B]( )A> )B>]( .D.]B .DB]) .)B]A ..B]) .8(]( .>)]A .-(]) .B)]6 6DD]( 6.6]> 66.]. 6((]B 6-D]B 6A8]A 8).]8

BDD )>B]) )-B]( )A> )B8]( .DD]- .D8]( .)(]) .6)]> .8.]- .(A]B .-. .B)]6 6DD]( 6)>]8 6.A]8 66B]( 6>>]( 6AD]. 6B.]-

ADD )>-]6 )--]( )A8 )BD]6 )B>]8 .D>]A .).]- ..8 .8D .(A]B .>A]B .A8]- .B6]> 6D)]A 6.8]( 66(]( 68B]) 6-D]B 6A-]A

-DD )>6]> )-)]A )A. )AA]. )B. .D.]6 .DA ..>]( .6-]6 .(D]. .(B]> .-A]. .A>]- .B8]( 6D(]( 6.-]6 68D]8 6(.]8 6>6]6

>DD )>)]A )>A )-> )A)]B )B8]. )B-]- .D6]6 .)A]B ..>]8 .88]8 .(6]( .>)]A .->]8 .A-]6 .B8 6D>]A 6..]B 666]A 686]>

(DD )>)]A )>>]) )-. )-B]A )A(]( )AA]> .DD]B .DA]- .)A]. .6.]- .88]. .8A]- .(B]) .>B]) .-8]B .A>]8 .B>]- 6D)]8 6)8].

8(D )(A]. )>8]. )>A )-6]( )A6]6 )A>]8 )B)]( .D>]. .)(]( ..8 .6)]A .8.]. .8A]- .(A]. .>6]( .-8]) .-B]6 .B.]) .B8](

8DD )(D]B )>.]6 )>> )>B]8 )-8]( )A8]) )A>]- )B> .D8]( .)(]6 ...]( ..B]) .6A]8 .86]> .8A]. .(-]- .>)]A .>8]6 .-8]B

6(D )8-]6 )(.]- )>. )>(]. )-D]. )-.]- )-B]> )AA]8 )B6]> .DD]- .)D]. .).]- ..)]) ..(]( ..B]) .66]. .8D .8)]) .8(](

6DD )86]> )8- )(. )(8]- )>)]( )>6]> )>-]A )-(]> )A.]- )A>]. )B8]- )B>]8 )B>]B .D6]> .D>]. .).]- .)6]A .)-]B ..D]B

.(D )68]( )6-]( )8. )88]6 )8A]8 )(.]6 )(6]> )>D]8 )>6]> )>(]A )-D )-6]( )-B]> )-A]. )-B]( )A8]) )A6]6 )A(]( )B)](

.DD ).)]A ).8]) ).> ).B]> )6D]B )68]) )68]- )6-]( )8)]A )8.]( )8(]6 )8-]6 )8A]( )8B]) )(.]- )()]8 )(.]- )(6 )(-])

)(D )D)]A )D6]) )D8 )D8]( )D>]B )D>]A )DA]- )DB]( )))]A ))6]( ))8]8 ))8]( ))-]( ))>]8 ))A]8 ))A]> ))-]A ).D]( )..]-

)DD -8]( ->]8 -> --]8 ->]8 --]6 -A -A]B -B]) -A]( AD]8 A)]A -B]( AD AD]. A)]A A.]B A6]( A6](

BD >-]6 >A]- -D >B >B]A -D]( -D]B -)]6 -D]B -.]- -8]. -. -.]( -.]- -.]( -6]> -8]. -8]. -6]>

AD >)]A >6 >. >.]- >6]6 >6]> >6]A >6]> >(]( >8 >8]B >(]( >(]> >(]( >8]B >(]( >(]( >8]B >A]-

-D (8]( ((]8 (> (>]( (>]- (>]A (>]- (> (-]6 (A]. (A]- (A]B (A]- (A]. (-]6 (-]6 (>]- >D]6 (A]B

>D 8-]6 8-]- 8A 8A]) 8A (D 8B]> 8A]8 8B]) 8B]( 8B]( 8B]) 8A]8 (D]B 8B]> 8B]) (.]8 () 8B])

(D 8D 8D]) 8D 8)]A 8)]( 8D]B 8D]. 8D]- 8D]B 8D]- 86]6 8.]( 8)]( 86]> 8. 8D]B 86]> 8)]- 88].

8D 6.]- 6.]( 6. 66]( 6.]- 68]) 66]) 66]) 6.]- 68]B 68 6.]- 68]( 6.]- 68]8 6.]- 68]B 6.]( 68]8

6D .(]( .8]A .> .(]) .>]. .( .> .(]( .8]( .>]. .8]- .>]. .8]. .(]( .>]- .8]( .>]. .-]A .8](

.D )>]8 )-]. )A )>]- )-]( )A]. )>]( )-]A )>]8 )-]( )A]( )>]8 )-]6 )A]. )B]) )>]8 )-]( )A]( )B]>

)D B]) B]( A A]8 A]- B]) B]( -]> A]. A]- B]6 B]A )D]8 -]6 -]> A]. A]- B]6 B]A

$ERFB(17URV(+BH@LC()BCA@CL(-GIJNBHH@XB(5DNBHH(-GNNBHJGCA@CL(DG('EDBNEF()O?SF@CL_(&RA_(ααααα'$!)!0:<9V

U>76.)'&)8].].X

M
?N_R

M
K

.DD .)D ..D .6D .8D .(D .>D .AD 6DD 6.D 68D 6>D 6AD 8DD 8.D 8(D 8AD ()D (8D

)D;DDD )A)]A )BD]B .DD]D .DB]) .)A]. ..-]6 .6>]8 .(8]( .-.]- .BD]B 6DB]) 6.-]6 68(]( 6>6]> 6A)]A 8DB]) 86>]8 8>6]> 8BD]B

A;DDD )A)]A )BD]B .DD]D .DB]) .)A]. ..-]6 .6>]8 .(8]( .-.]- .BD]B 6DB]) 6.-]6 68(]( 6>6]> 6A)]A 8DB]) 86>]8 8>6]> 8BD]B

>;DDD )A)]A )BD]B .DD]D .DB]) .)A]. ..-]6 .6>]8 .(8]( .-.]- .BD]B 6DB]) 6.-]6 68(]( 6>6]> 6A)]A 8DB]) 86>]8 8>6]> 8BD]B

8;DDD )A)]A )BD]B .DD]D .DB]) .)A]. ..-]6 .6>]8 .(8]( .-.]- .BD]B 6DB]) 6.-]6 68(]( 6>6]> 6A)]A 8DB]) 86>]8 8>6]> 8BD]B

.;DDD )A)]A )BD]B .DD]D .DB]) .)A]. ..-]6 .6>]8 .(8]( .-.]- .BD]B 6DB]) 6.-]6 68(]( 6>6]> 6A)]A 8DB]) 86>]8 8>6]> 8BD]B

);DDD )>D]D )>8]. )-D]D )-B]A )A(]( )BD]B )B>]. .))]6 ..D]B .6(]> .8-]6 .((]6 .>>]D .AD .BD]. 6D.]- 6)A]( 6.B]. 686]>

BDD )(8]( )>8]. )-D]D )-6]( )A6]6 )AA]> )B6]A .D6]> .)A]. ..>]B .6A]D .(.]D .>.]( .>B]) .A.]( .BD]( 6D(]( 6)B]B 666]A

ADD )(.]- )(A]( )>A]D )-)]( )->]- )A)]A )B)]( .D)]) .)D]D ..8]D .68]B .8.]. .(.]. .(A]. .-)]) .A.]6 .B>]- 6D> 6)B])

-DD )(D]B )(8]> )>D]D )>B]8 )-.]8 )--]6 )A.]D )B> .D-]6 .)(]6 ...]( .6.]8 .6A]8 .8-]6 .(B]> .-D .-B]6 .B.]) 6D8]8

>DD )8(]( )(D]A )(8]D )>)]D )>A]D )-.]- )--]6 )AA]8 )B6]> .D6]> .)6]6 ...]( ..A .6>]8 .88]8 .(6]> .>)]A .-6]( .-8]B

(DD )8D]D )8(]) )(D]D )(8]- )(B]6 )>)]8 )>-]A )-(]> )A(]( )B. .DD]B .D>]. .)8]. .)A]. ..(]6 ..B]) .8D .8(]- .(D]8

8(D )68]( )8)]6 )88]D )8A]( )(.]- )(>]A )>D]- )>A )--]6 )A>]. )B)]> )B>]8 .D6]A .)D]B .)6]A ..D]B .6)]6 .6>]( .6(]>

8DD ).B]) )6(]( )6A]D )8.]. )8A]8 )(D )(6]> )>.]B )>B]) )-8]( )A.]8 )A6]6 )B6]( )B>]8 .D.]8 .DA]> .DB]( .)-]B ..D]B

6(D ).6]> ).B]A )6.]D )6(]B )6B]> )86]. )8A]B )(.]- )(A]. )>.]B )-D )-6]( )->]. )A)]A )A6]6 )B.]6 )B>]8 )BB]8 .D>].

6DD ))A]. )..]. ).>]D ).B]> )6D]B )68]) )6-]) )8.]( )8-]6 )(8]. )(-]> )(-]) )>.]8 )>-]6 )>A )-(]B )-A]B )AD]A )A)]>

.(D )DB]) )).]> ))>]D ))-]) ).D]D )..]- ).(]6 ).B]A )6D]B )6>]- )6B]) )8D]- )8(]) )8B]) )8A]B )()]8 )(.]- )(-]> )(-])

.DD BA]. )D)]. )D.]D )D8]( )D8]- )DB]) )DA]- )). ))-]6 ))B]6 ).D]( ).)]) ).8]8 ).-]6 ).> )6D]B )6D]B ).B]A )6.](

)(D A6]> A8]D A>]D A-]A AB]( AA]> AB]A B)]> B(]( B>]D B(]A BA]. )DD]. )D)]A )D6]) )D.]6 )D8]- )D>]> )D6])

)DD >6]> >6]D >8]D >8]A >(]( >(]B >>]. >A]- >A]. >B]A -)]) >A]- >B]) -.]- -.]( -6]> -8]. -8]. -6]>

BD (A]. (-]6 >D]D (A]( >)]) >)]8 >)]( >)]) >.]- >8]D >8]B >(]( >(]> >(]( >8]B >(]( >(]( >8]B >A]-

AD (.]- (6]( (8]D (8]8 (8]( (8]( (8]8 (> (-]6 (A]. (A]- (A]B (A]- (A]. >)]) >)]8 >)]) >D]6 (A]B

-D 8-]6 8-]- 8A]D 8A]) 8A]D (D]D 8B]> (D]B 8B]) 8B]( (.]( (.]8 ()]A (D]B (6]( (6]. (.]8 ((]> (8]D

>D 8)]A 8.]D 8.]D 8)]A 86]> 86]. 8.]( 86]6 86]> 86]> 86]6 8(]A 88]B 8-]6 8(]A 8(]D 8A]D 8>]8 8B])

(D 6>]8 6>]6 6>]D 6(]( 6-]) 6>]8 6-]A 6A]. 6A]. 6-]A 6-]) 6B]6 6A]D 8D]D 6A]. 8D]B 6B]6 6-]) 6B]6

8D .B]) 6D]( 6D]D .B]6 6D]( .B]( 6D]- 6D]( 6D]D 6.]D 6D]B 6.]- 6)]) 6.]- 6D]( 6.]- 6D]( 6.]( 68]8

6D .6]> ..]B ..]D .6]D .8]D ..]- .6]> ..]B .8]( .6]6 .8]- ..]B .8]. .(]( ..]B .8]( .>]. .6]. .8](

.D )>]8 )(]6 )>]D )>]- )(]6 )(]B )>]( )(]6 )>]8 )-]( )(]( )>]8 )-]6 )A]. )(]6 )>]8 )-]( )A]( )8]-

)D B]) -]> A]D A]8 A]- B]) B]( -]> A]. A]- B]6 B]A >]B -]6 -]> A]. A]- B]6 B]A

   
  

     



3#4$(2(5$4*-$*4#'(+.5%,"(6(5.-$%&"(2(5$..' 8;

$ERFB(1<(-N@D@?EF(5DNBHH_(&?N_ R

U>76.)'&)8].].])X

'
'$

WN
K

P
M
WD

M

A )D ). )8 )> )A .D .( 6D 6( 8D (D >D AD )DD

)D ..(()]. ...((]) ..DB.]> .)BB8]) .)B.B]A .)AA(]- .)A(8]D .)AD(]8 .)--B]D .)->6]) .)-(.]- .)-8D]( .)-66]A .)-.-]. .)-.8].

.D >..D]( (B8-]B (-B8]( (-DD]D (>6-]A ((B8]- ((>6]A (()(]A (8AB]- (8-6]A (8>6]( (8()]8 (888]A (86A]. (86(])

6D 6)8B]6 .BD(]B .->8]> .>->]D .>)>]- .(-(]6 .(8(]6 .8BA]( .8-.]A .8(-]) .88-]D .868]B .8.A]6 .8.)]- .8)A]>

8D .D6>]) )A.)]. )>B6]D )>)D]A )(((]) )()(]A )8A-]D )88)]- )8)>]( )8D)]) )6B)]D )6-B]D )6-.]( )6>(]B )6>.]A

(D )8B.]B )6D6]. ))A-]6 ))))]A )D(B]B )D..]- BB(]6 B()]- B.-]) B).]D BD.]D ABD]. AA6]- A--]) A-8].

>D ))-A]D )DDB]( BD(]D A6(]> -A-]8 -(.]8 -.>]8 >A8]> >>D]B >8>]) >6>]8 >.8]- >)A]. >))]- >DA]-

-D B-6]B A.6]. -.A]( >>8]A >.D]) (A-]8 (>.]B (..]B (DD]D 8A(]( 8->]D 8>8]8 8(A]D 8()]- 88A]-

AD A6)]6 >B(]8 >DB]. ((D]- (DB]) 8-A]8 8((]6 8)-]. 6B(]) 6A)]. 6-)]A 6>D]( 6(8]) 68-]- 688]-

BD -.(]B >D.]> (.6]> 8>B]( 86D]B 8D.]. 6AD]8 688]. 6..]B 6DB]6 6DD]. .AB]) .A.]A .->]( .-6](

)DD >88]- (6.]D 8(B]6 8DB]6 6-6]. 68>]8 6.(]A .B)]8 .-D]B .(-]- .8A]A .6-]B .6)]A ..(]( ...](

))D (AD]8 8->]> 8DB]6 6>.]B 6.B]. 6D6]B .A8]( .()]A .6.]) .)B]6 .)D]A .DD]) )B8]D )A-]A )A8]A

).D (.-]B 86)]B 6>B]( 6.>]D .B8]( .-D]- .(.]6 ..)]. .D.]8 )BD]) )A)]> )-)]. )>(]. )(B]) )(>].

)6D 8A8]6 6B(]D 66>]A .B>]) .>>]( .88]) ..>]- )B-]) )-B]D )>-]) )(A]A )8A]> )8.]A )6>]- )66]B

)8D 88-]> 6>8]. 6DB]( .-)]( .86]8 ...]6 .D(]A )--]( )>D]. )8A]- )8D]- )6D]A ).(]D ))B]D ))>].

)(D 8)>]D 66-]A .A>]> .(D]> ..8]. .D8]. )AA]8 )>)]( )88]A )66]- ).>]D ))>]6 ))D]> )D8]- )D)]B

)>D 6AA]- 6)(]. .>>]A .6.]A .D-]A )AA]A )-6]B )8A]. )6.]D ).)]6 ))6]B )D8]6 BA]A B6]D BD])

)-D 6>8]B .B(]8 .8B]> .)-]( )B6]- )-(]> )>)]8 )6>]- ).)]6 )))]D )D6]> B8]8 AB]D A6]. AD]8

)AD 686]B .-A]D .68]> .D8]) )A)]( )>8]. )(D]> ).-]) )).]. )D.]. B(]. A>]D AD]- -(]D -.]6

)BD 6.(]. .>.]> ..)]6 )B.]6 )-D]- )(8]. )8)]. ))A]> )D8]6 B8]> A-]A -B]D -6]- >A]) >(]6

.DD 6DA]6 .8A]A .DB]> )A)]- )>)]. )8(]8 )66]D )))]6 B-]( AA]) A)]8 -.]A >-]A >.]. (B](

.)D .B6]6 .6>]( )BA]B )-.]8 )(.]- )6-]> ).(]- )D8]A B)]( A.]8 -(]B >-]( >.]> (-]) (8](

..D .-B]( ..(]6 )AB]6 )>6]B )8(]) )6D]> ))B]) BB]D A>]. --]8 -)]. >.]B (A]) (.]- (D])

.6D .>-]) .)(]. )AD]- )(>]6 )6A]. ).8]6 ))6]6 B6]B A)]( -.]B >>]B (A]B (8]) 8A]A 8>].

.8D .((]A .D(]A )-.]A )8B]8 )6.]D ))A]> )DA]D AB]6 --]. >B]D >6]) ((]6 (D]> 8(]8 8.]A

.(D .8(]6 )B-]6 )>(]> )86]D ).>]6 ))6]8 )D6]. A(]) -6]( >(]( (B]- (.]) 8-]( 8.]8 6B]A

.>D .6(]- )AB]( )(B]D )6-]6 ).)]) )DA]- BA]A A)]6 -D]) >.]6 (>]- 8B]6 88]A 6B]- 6-].

.-D ..>]A )A.]6 )(.]A )6)]B ))>]6 )D8]6 B8]- --]B >-]D (B]8 (6]B 8>]A 8.]. 6-]6 68]A

.AD .)A]> )-(]- )8-]. ).>]B )))]B )DD]. B)]) -8]- >8]) (>]A ()]( 88]8 8D]D 6(]. 6.]-

.BD .)D]B )>B]8 )8)]B )..]6 )D-]A B>]> A-]- -)]A >)]( (8]6 8B]. 8.]. 6A]) 66]. 6D]A

6DD .D6]A )>6]- )6-]) ))A]) )D8]) B6]. A8]( >B]) (B]) (.]) 8-]) 8D]8 6>]. 6)]( .B]D

/SP;[JLLJ`IKO;TIRZLI[IPN;PeMGHIJK;RG_;\P;MTPN;IK;HSP

QGTP; J[; ZVITRGHIQ; RPR\PVT; RGNP; J[; THGKNGVN; VJLLPN

1^TPQHIJKT;GKN;̀ PLNPN;NJM\L_;T_RRPHVIQ;1^TPQHIJKT<;[JV

QGLQMLGHIKO; HSP; PLGTHIQ; LGHPVGL; \MQaLIKO; RJRPKH<;DQV

U)'';/G\LP;)8X]

,-.
##

# / *+ #
$% #

/ /*+

"0
0

#, "#

(& 2 ) '
.

2 ")

⎡ ⎤π ⎛ ⎞
⎢ ⎥= + ⎜ ⎟
⎢ ⎥⎝ ⎠⎣ ⎦

`SPVP

&\H a HJVTIJKGL;QJKTHGKH;∑;<I!I
6W6;[JV;JZPK;TPQHIJKl

&\` a `GVZIKO;QJKTHGKHl

&\_::$_ a RJRPKH; J[; IKPVHIG; GKN; VGNIMT; J[; O_VGHIJK<

VPTZPQHIYPL_;G\JMH;HSP;`PGaPV;GiITl

;B3/ m P[[PQHIYP;LPKOHS;[JV;LGHPVGL;HJVTIJKGL;\MQaLIKO

U)'';1<:7Xl

"[ m QPKHVP^HJ^QPKHVP; NITHGKQP; \PH`PPK; [LGKOPTl

GKN

![ m HSIQaKPTT;J[;HSP;[LGKOP]

DQV![JV;NI[[PVPKH;\PGR;TPQHIJKT<;QJKTINPVIKO;LJGNIKO<

TMZZJVH; QJKNIHIJK<; GKN; GT_RRPHVIQ; TPQHIJK<; TSGLL; \P

RJVP;GQQMVGHPL_;QGLQMLGHPN;MTIKO;HSP;RPHSJN;OIYPK;IK

:KKPi;&];/SP;G\JYP;PeMGHIJKT;[JV;QGLQMLGHIKO;D-$&RG_

\P;QJKTPVYGHIYPL_;MTPN;[JV;QSGKKPL;TPQHIJKT]

1<:7(.MMB?D@XB('BCLDP(MGN('EDBNEF($GNH@GCEF()O?SF@CL

1<:7:1;!JV;TIRZL_;TMZZJVHPN;\PGRT;GKN;OIVNPVT;J[;TZGK

LPKOHS<;B:;̀ SPVP;KJ;LGHPVGL;VPTHVGIKH;HJ;HSP;QJRZVPTTIJK

[LGKOPT;IT;ZVJYINPN<;\MH;`SPVP;PGQS;PKN;J[;HSP;\PGR;IT

VPTHVGIKPN;GOGIKTH;HJVTIJK<;HSP;P[[PQHIYP;LPKOHS;B3/;J[

HSP;LGHPVGL;\MQaLIKO;HJ;\P;MTPN;IK;1<:!:!:1;TSGLL;\P;HGaPK

GT;IK;/G\LP;)(]

1K; TIRZL_; TMZZJVHPN;\PGRT;`IHS; IKHPVRPNIGHP; LGHPVGL

VPTHVGIKHT;GOGIKTH;LGHPVGL;HJVTIJKGL;\MQaLIKO<;HSP;P[[PQHIYP

LPKOHS;[JV;LGHPVGL;HJVTIJKGL;\MQaLIKO<;B3/;HJ;\P;MTPN;IK

1<:!:!:1<; TSGLL; \P; HGaPK; GT; HSP; LPKOHS;J[; HSP; VPLPYGKH

TPORPKH;IK;\PH`PPK;HSP;LGHPVGL;VPTHVGIKHT:(1K;HSP;QGTP;J[

IKHPVRPNIGHP;ZGVHIGL;LGHPVGL;VPTHVGIKHT<;HSP;P[[PQHIYP;LPKOHS<

B3/;TSGLL;\P;HGaPK;GT;PeMGL;HJ;)].;HIRPT;HSP;LPKOHS;J[;HSP

VPLPYGKH;TPORPKH;IK;\PH`PPK;HSP;ZGVHIGL;LGHPVGL;VPTHVGIKHT]

#PTHVGIKH;GOGIKTH;HJVTIJKGL;VJHGHIJK;GH;TMZZJVHT;IK;HSPTP

\PGRT;RG_;\P;ZVJYINPN;\_<

GX `P\;JV;[LGKOP;QLPGHT<;JV

\X \PGVIKO;THI[[PKPVT;GQHIKO;IK;QJKfMKQHIJK;`IHS

HSP;\PGVIKO;J[;HSP;\PGR<;JV

QX LGHPVGL; PKN; [VGRPT; JV; PiHPVKGL; TMZZJVHT

ZVJYINIKO;LGHPVGL;VPTHVGIKH;HJ;HSP;QJRZVPTTIJK

[LGKOPT;GH;HSP;PKNT<;JV

NX HSPIV;\PIKO;\MILH;IKHJ;`GLLT]
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1<:7:!( !JV;\PGRT<;`SIQS;GVP;ZVJYINPN;`IHS;RPR\PVT

OIYIKO; P[[PQHIYP; LGHPVGL; VPTHVGIKH; HJ; HSP; QJRZVPTTIJK

[LGKOP;GH; IKHPVYGLT;GLJKO; HSP;TZGK<; IK;GNNIHIJK; HJ; HSP

PKN;HJVTIJKGL;VPTHVGIKH;VPeMIVPN;IK;1<:7:1<;HSP;P[[PQHIYP

LPKOHS;[JV;LGHPVGL;HJVTIJKGL;\MQaLIKO;TSGLL;\P;HGaPK;GT

HSP;NITHGKQP<;QPKHVP^HJ^QPKHVP;J[;HSP;VPTHVGIKH;RPR\PVT

IK;HSP;VPLPYGKH;TPORPKH;MKNPV;KJVRGL;LJGNIKO;QJKNIHIJK

GKN;)].;HIRPT;HSIT;NITHGKQP<;̀ SPVP;HSP;LJGN;IT;KJH;GQHIKO

JK;HSP;\PGR;GH;JV;G\JYP;HSP;TSPGV;QPKHVP;GKN;HJ`GVNT

HSP;TSPGV;QPKHVP<;TJ;GT;HJ;SGYP;NPTHG\ILIgIKO;P[[PQH;NMVIKO

LGHPVGL;HJVTIJKGL;\MQaLIKO;NP[JVRGHIJK8

1<:7:7; !JV; QGKHILPYPV; \PGRT;J[; ZVJfPQHIKO; LPKOHS; B<

HSP;P[[PQHIYP;LPKOHS;B3/;HJ;\P;MTPN;IK;1<:!:!:1;TSGLL;\P

HGaPK;GT;IK;/G\LP;)>;[JV;NI[[PVPKH;TMZZJVH;QJKNIHIJKT]

1<:7:<( %SPVP; G; RPR\PV; IT; ZVJYINPN; IKHPVRPNIGHP

LGHPVGL;TMZZJVHT;HJ;IRZVJYP;HSP;LGHPVGL;\MQaLIKO;THVPKOHS<

HSPTP; VPTHVGIKHT; TSJMLN; SGYP; TM[[IQIPKH; THVPKOHS; GKN

THI[[KPTT; HJ; ZVPYPKH; LGHPVGL; RJYPRPKH; J[; HSP

QJRZVPTTIJK; [LGKOP;GH; HSGH;ZJIKH<; VPLGHIYP; HJ; HSP; PKN

TMZZJVHT];/SP;IKHPVRPNIGHP;LGHPVGL;VPTHVGIKHT;TSJMLN;\P

PIHSPV; QJKKPQHPN; HJ; GK; GZZVJZVIGHP; \VGQIKO; T_THPR

QGZG\LP;J[;HVGKT[PVVIKO;HSP;VPTHVGIKH;[JVQP;HJ;HSP;P[[PQHIYP

LGHPVGL;TMZZJVH;GH;HSP;PKNT;J[;HSP;RPR\PV<;JV;TSJMLN;\P

QJKKPQHPN;HJ;GK;IKNPZPKNPKH;VJ\MTH;ZGVH;J[;HSP;THVMQHMVP

QGZG\LP;J[;HVGKT[PVVIKO;HSP;VPTHVGIKH;[JVQP];/`J;JV;RJVP

ZGVGLLPL;RPR\PV;VPeMIVIKO;TMQS;LGHPVGL;VPTHVGIKH;TSGLL

KJH; \P; TIRZL_; QJKKPQHPN; HJOPHSPV; GTTMRIKO; RMHMGL

NPZPKNPKQP;[JV;HSP;LGHPVGL;VPTHVGIKH]

/SP;IKHPVRPNIGHP;LGHPVGL;VPTHVGIKHT;TSJMLN;\P;QJKKPQHPN

HJ;HSP;RPR\PV;GT;QLJTP;HJ;HSP;QJRZVPTTIJK;[LGKOP;GT

ZVGQHIQG\LP];*MQS;VPTHVGIKHT;TSJMLN;\P;QLJTPV;HJ;HSP;TSPGV

QPKHVP;J[;HSP;QJRZVPTTIJK;[LGKOP;HSGK;HJ;HSP;TSPGV;QPKHVP

J[;HSP;TPQHIJK];=J`PYPV<;I[;HJVTIJKGL;VPTHVGIKH;ZVPYPKHIKO

VPLGHIYP;VJHGHIJK;\PH`PPK;HSP;H`J;[LGKOPT;IT;ZVJYINPN<

HSP;IKHPVRPNIGHP;LGHPVGL;VPTHVGIKH;RG_;\P;QJKKPQHPN;GH

GK_;GZZVJZVIGHP;LPYPL]

!JV;\PGRT;`SIQS;GVP;ZVJYINPN;`IHS;RPR\PVT;OIYIKO

P[[PQHIYP; LGHPVGL; VPTHVGIKH;GH; IKHPVYGLT;GLJKO; HSP; TZGK<

HSP;P[[PQHIYP;LGHPVGL;VPTHVGIKH;TSGLL;\P;QGZG\LP;J[;VPTITHIKO

G; [JVQP; J[; .](; ZPVQPKH; J[; HSP; RGiIRMR; [JVQP; IK; HSP

QJRZVPTTIJK;[LGKOP;HGaPK;GT;NIYINPN;PeMGLL_;\PH`PPK

HSP;ZJIKHT;GH;̀ SIQS;HSP;VPTHVGIKH;RPR\PVT;GVP;ZVJYINPN]

!MVHSPV<; PGQS; VPTHVGIKH; ZJIKH; TSJMLN; \P; QGZG\LP; J[

VPTITHIKO; ); ZPVQPKH; J[; HSP; RGiIRMR; [JVQP; IK; HSP

QJRZVPTTIJK;[LGKOP]

1<:7:<:1( 1K;G;TPVIPT;J[;TMQS;\PGRT<;`IHS;TJLIN;`P\T<

`SIQS;GVP;QJKKPQHPN;HJOPHSPV;\_;HSP;TGRP;T_THPR;J[

VPTHVGIKH; RPR\PVT<; HSP; TMR; J[; HSP; VPTHVGIKIKO; [JVQPT

VPeMIVPN;TSGLL;\P;HGaPK;GT;.](;ZPVQPKH;J[;HSP;RGiIRMR

[LGKOP;[JVQP;IK;JKP;\PGR;JKL_]

1<:7:<:! (1K;HSP;QGTP;J[;G;TPVIPT;J[;LGHHIQPN;\PGRT<;OIVNPVT

JV;VJJ[;HVMTTPT;̀ SIQS;GVP;QJKKPQHPN;HJOPHSPV;\_;HSP;TGRP

T_THPR;J[;VPTHVGIKH;RPR\PVT<;HSP;TMR;J[;HSP;VPTHVGIKIKO

[JVQPT; VPeMIVPN; TSGLL; \P; HGaPK; GT; .](; ZPVQPKH; J[; HSP

RGiIRMR;[JVQP;IK; HSP;QJRZVPTTIJK;[LGKOP;ZLMT;)].(

ZPVQPKH;J[; HSIT; [JVQP; [JV;PYPV_;RPR\PV;J[; HSP;TPVIPT

JHSPV; HSGK; HSP; [IVTH<; MZ; HJ; G; RGiIRMR; HJHGL; J[; -](

ZPVQPKH]

1<:7:8 ;,MVLIKT;GNPeMGHPL_;VPTHVGIKPN;\_;TSPPHIKO;KPPN

KJH; \P; KJVRGLL_; QSPQaPN; [JV; HSP; VPTHVGIKIKO; [JVQPT

VPeMIVPN;\_;VG[HPVT<;VJJ[;HVMTTPT;JV;ZJVHGL;[VGRPT;HSGH

QGVV_; ZVPNJRIKGHPL_; VJJ[; LJGNT; ZVJYINPN; HSPVP; IT

\VGQIKO;J[;GNPeMGHP;THI[[KPTT;IK;HSP;ZLGKP;J[;VG[HPVT;JV

VJJ[;TSPPHIKO;`SIQS;IT;QGZG\LP;J[;GQHIKO;GT;G;THVPTTPN

TaIK;NIGZSVGOR]

1<:7:2; 1K;QGTP;J[;\PGRT;̀ IHS;NJM\LP;QMVYGHMVP;\PKNIKO<

GNPeMGHP; NIVPQH; LGHPVGL; TMZZJVH; HJ; HSP; QJRZVPTTIJK

[LGKOP;IK;HSP;SJOOIKO;RJRPKH;VPOIJK;RG_;\P;ZVJYINPN

GT;OIYPK;G\JYP;[JV;TIRZL_;TMZZJVHPN;\PGR];/SP;P[[PQH

J[;TMZZJVH;HJ;HSP;HPKTIJK;UHJZX;[LGKOP;IK;HSP;SJOOIKO

RJRPKH;VPOIJK;JK;LGHPVGL;VPTHVGIKH;HJ;HSP;QJRZVPTTIJK

[LGKOP;RG_;\P;QJKTINPVPN;GT;ZPV;TZPQIGLITH;LIHPVGHMVP]

$ERFB(18(.MMB?D@XB('BCLDP(MGN(5@IJFK

5OJJGNDBA()BEIH_($'$

U>76.)';)8]6])X

4#11'&'#12(#3(4%2&"5'1&(5&(
6788#"&2(

9#51'1;(4#11'&'#1(6:(
;#<(

(3)453678;
)94/)756/;

:7);56<;
=94/)756/;

>3)?78; @94/7*585A56<;

051; 071; 0B1; 0C1; 0:1;

51; DE88+;)94/)7569F; G3/H;2876<94;
2E88+;)94/)7569F;

?BI?;"; ?BJ:;";

551; DE88+;)94/)7569F; K68+;

,3?;)944536;
2876<9;2E88+;
)94/)7569F;

?BI:;"; ?BL?;";

5551; DE88+;)94/)7569F; G3/H;2876<94;
;7)/5788+;
)94/)7569F;

?BJ?;"; ?BL:;-;

5M1; DE88+;)94/)7569F; K68+;
,3?;)944536;
2876<9;;7)/5788+;

)94/)7569F;

?BJ:;"; 5B??;";

M1; DE88+;)94/)7569F; >3;)94/)756/;56;
*3/H;2876<94;

5B??&"; 5B7?;";

M51; N7)/5788+;
)94/)7569F;*+;
*3//3?;2876<9;

4E;;3)/;
,3669,/536;

>3;)94/)756/;56;
*3/H;2876<94;

5B?;"O;
73;

5B7;"O73;

M551; N7)/5788+;

)94/)7569F;*+;
*3//3?;2876<9;
*97)56<;4E;;3)/;

>3;)94/)756/;56;

*3/H;2876<94;

5B7;"O;

73;

5BC;"O73;

2"/$*

1; /JVTIJKGL; VPTHVGIKH; ZVPYPKHT; VJHGHIJK; G\JMH; HSP; LJKOIHMNIKGL

GiIT]

!;%GVZIKO;VPTHVGIKH;ZVPYPKHT;VJHGHIJK;J[;HSP;[LGKOP;IK;IHT;ZLGKP]

7(?;IT;HSP;JYPVGLL;NPZHS;J[;HSP;\PGR]

<;1K;QGTP;J[;QJKHIKMJMT;\PGRT<;B;TSGLL;\P;HGaPK;GT;HSP;NITHGKQP

\PH`PPK;ZJIKHT;J[;IK[LPQHIJK<;GKN;HSP;VPTHVGIKH;QJKNIHIJKT;GH;HSP

ZJIKHT;J[;IK[LPQHIJK;TSJMLN;\P;QJKTINPVPN]
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1<:<!!5PBEN

/SP;[GQHJVPN;NPTIOK;TSPGV;[JVQP<;I<;IK;G;\PGR;NMP;HJ

PiHPVKGL;GQHIJKT;TSGLL;TGHIT[_

I&≤;IN

`SPVP

IN m NPTIOK;THVPKOHS

a IKWγRD

`SPVP

γRD m ZGVHIGL; TG[PH_; [GQHJV; GOGIKTH; TSPGV; [GILMVP

U)'';11:<:1X]

/SP;KJRIKGL;TSPGV;THVPKOHS;J[;G;QVJTT^TPQHIJK<;IK:;RG_

\P;OJYPVKPN;\_;ZLGTHIQ;TSPGV;VPTITHGKQP;U)'';1<:<:1X;JV

THVPKOHS; J[; HSP; `P\; GT; OJYPVKPN; \_; TSPGV; \MQaLIKO

U)'';1<:<:!X]

1<:<:1( /SP;KJRIKGL;ZLGTHIQ;TSPGV;VPTITHGKQP;MKNPV;ZMVP

TSPGV;IT;OIYPK;\_b

IK;m;IZ

`SPVP

3 ,4
F

5

4 >
5 =

;Y m TSPGV;GVPGl;GKN

;,_` m _IPLN;THVPKOHS;J[;HSP;`P\]

1<:<:1:1; /SP;TSPGV;GVPG;RG_;\P;QGLQMLGHPN;GT;OIYPK

\PLJ`b

GX 1^GKN;QSGKKPL;TPQHIJKTb

D6R*$&;2#)&='+%#+Nb

;=JH^VJLLPN b "&!`

;%PLNPN b %&!`

;D#+*$&;2#)&='+%#+Nb

=JH^VJLLPN;JV;`PLNPN b .<;![

\X #PQHGKOMLGV; SJLLJ`; TPQHIJKT; J[; MKI[JVR

HSIQaKPTTb

3JGNPN;ZGVGLLPL;HJ;NPZHS;USX b ;;"WU<s"X

3JGNPN;ZGVGLLPL;HJ;`INHS;U<X b ;&<WU<s"X

QX +IVQMLGV;SJLLJ`;HM\PT;J[;MKI[JVR b;.;,π

HSIQaKPTT

NX ,LGHPT;GKN;TJLIN;\GVT b ;

`SPVP

; m QVJTT^TPQHIJK;GVPG<

< m JYPVGLL;\VPGNHS;J[; HM\MLGV;TPQHIJK<;\VPGNHS

J[;1^TPQHIJK;[LGKOPT<

% m QLPGV;NPZHS;J[;HSP;`P\;\PH`PPK;[LGKOPT<

" m JYPVGLL;NPZHS;J[;HSP;TPQHIJK<

![ m HSIQaKPTT;J[;HSP;[LGKOP<;GKN

!` m HSIQaKPTT;J[;HSP;`P\]

2"/$;j;!GTHPKPV;SJLPT;KPPN;KJH;\P;GQQJMKHPN;[JV;IK

ZLGTHIQ;NPTIOK;TSPGV;THVPKOHS;QGLQMLGHIJK;ZVJYINPN;HSGHb

;YK;≥;U>_;W;>MXUγR)WγRDX;4YWD]B

1[;4YK;NJPT;KJH;TGHIT[_;HSP;G\JYP;QJKNIHIJK<;HSP;P[[PQHIYP

TSPGV;GVPG;RG_;\P;HGaPK;GT;HSGH;TGHIT[_IKO;HSP;G\JYP

LIRIH];7LJQa;TSPGV; [GILMVP;QVIHPVIG;RG_;\P;YPVI[IPN;GH

HSP;PKN;QJKKPQHIJKT];*PQHIJK;>UfX(RG_;\P;VP[PVVPN;HJ

[JV; NPTIOK; THVPKOHS; MKNPV; QJR\IKPN; SIOS; TSPGV; GKN

\PKNIKO]

1<:<:!; 67898"3:;7&"<&=273'&>?;@&9:A

1<:<:!:1 ;#PTITHGKQP;HJ;TSPGV;\MQaLIKO;TSGLL;\P;YPVI[IPN

GT;TZPQI[IPN<;`SPK

BW"
`

;P;>-ε
`

;[JV;G;`P\;`IHSJMH;THI[[PKPVT<;GKN

G
(Q6

&%5&

C
> ε ;[JV;G;`P\;`IHS;THI[[PKPVT

`SPVP

AY m TSPGV;\MQaLIKO;QJP[[IQIPKH;U)'';1<:<:!:!X<;GKN

( #(!"# H %ε =

1<:<:!:!( 5"'6$&<.-C7#+N&%')#N+&Y'!"*%)

/SP;KJRIKGL;TSPGV;THVPKOHS<;IK<;J[;̀ P\T;̀ IHS;JV;̀ IHSJMH

IKHPVRPNIGHP;THI[[PKPVT;GT;OJYPVKPN;\_;\MQaLIKO;RG_

\P;PYGLMGHPN;MTIKO;JKP;J[;HSP;[JLLJ`IKO;RPHSJNTb

GX 5#Y37'& 3*)!1-$#!#-67& Y'!"*%; j; /SP; TIRZLP

ZJTH; QVIHIQGL; RPHSJN<; \GTPN; JK; HSP; TSPGV

\MQaLIKO; THVPKOHS; QGK; \P; MTPN; [JV; `P\T; J[

1^TPQHIJK;OIVNPVT<;̀ IHS;JV;̀ IHSJMH;IKHPVRPNIGHP

HVGKTYPVTP;THI[[PKPV<;ZVJYINPN;HSGH;HSP;̀ P\;SGT

HVGKTYPVTP; THI[[PKPVT; GH; HSP; TMZZJVHT]; /SP

KJRIKGL;TSPGV;THVPKOHS;IT;OIYPK;\_b

IK;m;IQV

`SPVP

IQV m TSPGV;[JVQP;QJVVPTZJKNIKO;HJ;`P\

\MQaLIKO

m ;Yτ\

`SPVP

τ\ m TSPGV;THVPTT;QJVVPTZJKNIKO;HJ;̀ P\;\MQaLIKO<

NPHPVRIKPN;GT;[JLLJ`Tb

;)X `SPK;λ`;≤;D]A<; ' #( H .%τ =

;.X `SPK;;;;;;;;;D]A;v λ`;v;)].<

( ) ( )' ( #(0 $%7 $%7 " 5>τ = − λ −⎡ ⎤⎣ ⎦

6X `SPK;λ`;≥;)].<;τ\;m;,_`W ( )!
45 λ

`SPVP

λ` m 2JK^NIRPKTIJKGL;`P\;TLPKNPVKPTT;VGHIJ;[JV

TSPGV;\MQaLIKO;THVPTT<;OIYPK;\_b

( #( $%&-/ . 0%λ = τ
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;!QV<P m PLGTHIQ; QVIHIQGL; TSPGV; THVPTT; J[; HSP; `P\

m
( )[ ]

#
G

##
(!" ! #

; <

! "

π

− µ

`SPVP

µ m ,JITTJKdT;VGHIJ<;GKN

AY m (]6(;̀ SPK;HVGKTYPVTP;THI[[PKPVT;GVP;ZVJYINPN

JKL_;GH;TMZZJVHT

m 8]D;s;(]6(;WU-W%X.;[JV;-W%;v;)]D

m (]6(;s;8]D;WU-W%X.;[JV;-W%;≥;)]D

`SPVP;-<;%&GVP;HSP;TZGQIKO;J[;HVGKTYPVTP;THI[[PKPVT;GKN

NPZHS;J[;HSP;`P\<;VPTZPQHIYPL_]

\X 0'+)#*+& ,#'7%& Y'!"*%; j; /SP; HPKTIJK; [IPLN

RPHSJN<; \GTPN; JK; HSP; ZJTH^TSPGV; \MQaLIKO

THVPKOHS<; RG_; \P; MTPN; [JV; `P\T; `IHS

IKHPVRPNIGHP;HVGKTYPVTP;THI[[PKPVT<;IK;GNNIHIJK

HJ; HSP; HVGKTYPVTP; THI[[PKPVT; GH; TMZZJVHT<

ZVJYINPN; HSP; ZGKPLT; GNfGQPKH; HJ; HSP; ZGKPL

MKNPV; HPKTIJK; [IPLN; GQHIJK<; JV; HSP; PKN;ZJTHT

ZVJYINP;GKQSJVGOP;[JV;HSP;HPKTIJK;[IPLNT;GKN

I[; -W%; ≥)]D<; `SPVP; -<; %; GVP; HSP; TZGQIKO; J[

HVGKTYPVTP; THI[[PKPVT; GKN; NPZHS; J[; HSP; `P\<

VPTZPQHIYPL_]

1K;HSP;HPKTIJK;[IPLN;RPHSJN<;HSP;KJRIKGL;TSPGV

VPTITHGKQP<;IK<;IT;OIYPK;\_b

IK;m&IH[

`SPVP

[ ]$% & ' $% ( &)*B +,-# $ % " &= τ + φ ≤;IZ

`SPVP

τ\ m TSPGV; THVPTT; QJVVPTZJKNIKO; HJ; \MQaLIKO; J[

`P\;1<:<:!:!UGXl

,Y m _IPLN;THVPKOHS;J[;HSP;HPKTIJK;[IPLN;J\HGIKPN

[VJR;
,-.

" " "
/( '0%⎡ ⎤− τ + ψ − ψ

⎣ ⎦
l

ψ m )](;τ\;TIK;.φl

;φ m IKQLIKGHIJK; J[; HSP; HPKTIJK; [IPLN; KPGVL_

%11-
%*&

B

'−

⎛ ⎞
⎜ ⎟
⎝ ⎠

= l

KH[ m `INHS;J[;HSP;HPKTIJK;[IPLN<;OIYPK;\_b

m %;QJT;φ;h;U-&h;)Q;h;THX;TIK;φg

&,_` m _IPLN;THVPTT;J[;HSP;`P\l

% m NPZHS;J[;HSP;`P\l

- m TZGQIKO;J[;HVGKTYPVTP;THI[[PKPVT;IK;HSP;`P\l

GKN

)Q<;)Hm GKQSJVGOP;LPKOHST;J[;HPKTIJK;[IPLN;GLJKO;HSP

QJRZVPTTIJK; GKN; HPKTIJK; [LGKOP<

VPTZPQHIYPL_<;J\HGIKPN;[VJRb

,-.

/2

/(

!

+,- B

(
) '

& "

⎡ ⎤
= ≤⎢ ⎥

φ ⎢ ⎥⎣ ⎦

`SPVP

&D[V m VPNMQPN; ZLGTHIQ; RJRPKH; QGZGQIH_; J[; HSP

VPTZPQHIYP; [LGKOP; ZLGHP; UNITVPOGVNIKO; GK_

PNOP;THI[[PKPVX;G[HPV;GQQJMKHIKO;[JV;HSP;GiIGL

[JVQP<;9[;IK;HSP;[LGKOP<;NMP;HJ;JYPVGLL;\PKNIKO

GKN; GK_; PiHPVKGL; GiIGL; [JVQP; IK; HSP

QVJTT^TPQHIJK<;GKN;IT;QGLQMLGHPN;GT;b

( ){ }
""

/2 / / // / / / // ,,*"& 0 " " *( + " & , + " &
⎡ ⎤

= − γ
⎢ ⎥⎣ ⎦

`SPVP

<[;<;![ m `INHS;GKN;HSIQaKPTT;J[;HSP;VPLPYGKH;[LGKOP<

VPTZPQHIYPL_l;GKN

&,_[ m _IPLN;THVPTT;J[;HSP;[LGKOP]

1<:8(5D@MMBCBA(^BR(3ECBFH

1<:8:1(@+%&E6+'7)&?')#N+&U)'';4#N8UWX

/SP;OIVNPVT; IK;`SIQS; HSP; IKHPVIJV; ZGKPL; UZGKPL;:X; IT

NPTIOKPN;MTIKO;HPKTIJK;[IPLN;GQHIJK<;HSP;PKN;ZGKPLT;TSGLL

\P; NPTIOKPN; MTIKO; JKL_; TIRZLP; ZJTH; QVIHIQGL; RPHSJN<

GQQJVNIKO;HJ;1<:<:!:!UGX]

:NNIHIJKGLL_<; HSP;PKN;ZGKPL;GLJKO;`IHS; HSP;THI[[PKPVT

TSJMLN;\P; QSPQaPN; GT; G;\PGR;TZGKKIKO;\PH`PPK; HSP

[LGKOPT;HJ;VPTITH;G;TSPGV;[JVQP<;HH[<;GKN;G;RJRPKH<;DH[<

NMP;HJ;HPKTIJK;[IPLN;[JVQPT;GT;OIYPK;IK;1<:8:7];!MVHSPV<

PKN;THI[[PKPV;TSJMLN;\P;QGZG\LP;J[;VPTITHIKO;HSP;VPGQHIJK

ZLMT;G;QJRZVPTTIYP;[JVQP;NMP;HJ;HSP;RJRPKH<;PeMGL;HJ

DH[;o)'';!IO];U).Xp]
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/SP;PKN;ZGKPL;U,GKPL;:X;TSGLL;\P;NPTIOKPN;GQQJVNIKO

HJ;1<:<:!:!U\X]

:NNIHIJKGLL_; IH; TSJMLN;\P;ZVJYINPN;`IHS;GK;PKN;ZJTH

QJKTITHIKO;J[;G;TIKOLP;JV;NJM\LP;THI[[PKPV;U)'';!IO];)6

GKN;!IO];)8X<;TGHIT[_IKO;HSP;[JLLJ`IKO]

GX 5#+N7'&)!#,,'+'$& U)'';4#N8&UZX(6;/SP; HJZ;J[

HSP;PKN;ZJTH;TSJMLN;\P;VIOINL_;QJKKPQHPN; HJ

HSP;[LGKOP;MTIKO;[MLL;THVPKOHS;`PLNT]

/SP;PKN;ZJTH;TSJMLN;\P;QGZG\LP;J[;VPTITHIKO

HSP;VPGQHIJK;ZLMT;G;RJRPKH;[VJR;HSP;GKQSJV

[JVQPT; PeMGL; HJ; .W6; DH[;NMP; HJ; HPKTIJK; [IPLN

[JVQPT<;̀ SPVP;DH[;IT;J\HGIKPN;[VJR;1<:8:7];/SP

`INHS;GKN;HSIQaKPTT;J[;HSP;PKN;ZJTH;GVP;KJH;HJ

PiQPPN;HSP;`INHS;GKN;HSIQaKPTT;J[;HSP;[LGKOP]
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TSJMLN; \P; QSPQaPN; GT; G; \PGR; TZGKKIKO

\PH`PPK;HSP;[LGKOPT;J[;HSP;OIVNPV;GKN;QGZG\LP
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J[; VPTITHIKO;G;TSPGV; [JVQP;HH[;GKN;G;RJRPKH<

DH[;NMP;HJ;HSP;HPKTIJK;[IPLN;[JVQPT;GT;OIYPK;IK

1<:8:7]

1<:8:7; ;+-"*$&4*$-')

/SP;VPTMLHGKH;LJKOIHMNIKGL;TSPGV<;HH[<;GKN;G;RJRPKH;DH[

[VJR;HSP;GKQSJV;J[;HPKTIJK;[IPLN;[JVQPT;GVP;PYGLMGHPN

GT;OIYPK;\PLJ`b
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;% m `P\;NPZHS<

1[;HSP;GQHMGL;[GQHJVPN;TSPGV;[JVQP<;I;IK;HSP;ZGKPL;NPTIOKPN

MTIKO; HPKTIJK; [IPLN; GZZVJGQS; IT; LPTT; HSGK; HSP; TSPGV

THVPKOHS<;IH[;GT;OIYPK;IK;1<:<:!:!U\X<;HSPK;HSP;YGLMPT;J[

Pe;RG_;\P;VPNMQPN;\_;HSP;VGHIJ; $2

)/ $2
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# #
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−

`SPVP

;IH[ m \GTIQ;TSPGV;THVPKOHS;[JV;HSP;ZGKPL;MHILIgIKO

HPKTIJK;[IPLN;GQHIJK;GT;OIYPK;IK;1<:<:!:!U\X<

GKN

IQV m QVIHIQGL;TSPGV;THVPKOHS;[JV;HSP;ZGKPL;NPTIOKPN

MHILIgIKO; HPKTIJK; [IPLN; GQHIJK; GT; OIYPK; IK

1<:<:!:!UGX]

2"/$*

1( ,GKPL;:;IT;NPTIOKPN;MHILIgIKO;HPKTIJK;[IPLN;GQHIJK;GT;OIYPK;IK

1<:<:!:!U\X]

!(7PGVIKO;THI[[PKPV;GKN;PKN;ZJTH; IT;NPTIOKPN;[JV;QJR\IKGHIJK

J[; QJRZVPTTIYP; LJGNT; NMP; HJ; \PGVIKO; GKN; G; RJRPKH; PeMGL; HJ

.W6;ΜH[;GT;OIYPK;IK;1<:8:7]

!14];)6;$2&;,:2$3;&$*142$&;9*124;/$2*1"2;!1$3&

:+/1"2;U*1243$;*/1!!$2$#X
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1;,GKPL;:;IT;NPTIOKPN;MHILIgIKO;HPKTIJK;[IPLN;GQHIJK;GT;OIYPK;IK

1<:<:!:!U\X]

!; 7PGVIKO; THI[[PKPV; IT; NPTIOKPN; [JV; QJRZVPTTIYP; [JVQP; NMP; HJ

\PGVIKO;GT;OIYPK;IK;1<:<:!:!UGX]

7;$KN;ZJTH;IT;NPTIOKPN;[JV;SJVIgJKHGL;TSPGV;6H[;GKN;RJRPKH;(H[

GT;OIYPK;IK;1<:8:7:

!14];)8;$2&;,:2$3;&$*142$&;9*124;/$2*1"2;!1$3&
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1<:8:<(01234)&%5"6&7832529)

,GKPLT;̀ IHS;JZPKIKO;J[;NIRPKTIJK;OVPGHPV;HSGK;)D;ZPVQPKH

J[; HSP;RIKIRMR;ZGKPL;NIRPKTIJK;TSJMLN;\P;NPTIOKPN

`IHSJMH;MTIKO;HPKTIJK;[IPLN;GQHIJK;GT;OIYPK;IK;1<:<:!:!U\X]

/SP;GNfGQPKH;ZGKPLT;TSJMLN;\P;NPTIOKPN;GT;GK;PKN;ZGKPL

GT;OIYPK;IK;1<:8:1;JV;1<:8:!<;GT;GZZVJZVIGHP]

1<:2( +BH@LC(GM()BEIH(ECA(3FEDB(,@NABNH(]@DP(5GF@A

^BRH

1<:2:1 ;(525E:E&;3+&<65'=23))

/SP;HSIQaKPTT;J[;HSP;`P\;IK;G;TPQHIJK;TSGLL;TGHIT[_;HSP

[JLLJ`IKO;VPeMIVPRPKHTb

1<:2:1:1 (>3?@5'31+545"A&?3B:5?3E32"
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1(,GKPL;:;IT;NPTIOKPN;MHILIgIKO;HPKTIJK;[IPLN;GQHIJK;GT;OIYPK;IK

1<:<:!:!U\X]

!;,GKPL;7;IT;NPTIOKPN;MTIKO;TIRZLP;ZJTH;QVIHIQGL;RPHSJN;GT;OIYPK

IK;1<:<:!:!UGX]

7(7PGVIKO;THI[[PKPV;IT;NPTIOKPN;[JV;HSP;QJRZVPTTIYP;[JVQP;NMP

HJ; \PGVIKO; ZLMT; QJRZVPTTIYP; [JVQP; NMP; HJ; HSP; RJRPKH;(H[;GT

OIYPK;IK;1<:8:7]

!14];).;$2&;,:2$3;&$*142$&;2"/;9*124;/$2*1"2
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\X `SPK;JKL_;HVGKTYPVTP;THI[[PKPVT;GVP;ZVJYINPN
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1K;JVNPV;HJ;GYJIN;\MQaLIKO;J[;HSP;QJRZVPTTIJK;[LGKOP
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1<:2:!:1( /SP;P[[PQHIYP;TPQHIJKGL;GVPG;J[;QJRZVPTTIJK

[LGKOPT; TSGLL; \P; HSP; OVJTT; GVPG; `IHS; NPNMQHIJKT; [JV

PiQPTTIYP;`INHS;J[;ZLGHPT;GT;TZPQI[IPN;[JV;QJRZVPTTIJK

RPR\PVT; o)''& *PQHIJK; >UOXp; GKN; [JV; JZPK; SJLPT

JQQMVVIKO;IK;G;ZLGKP;ZPVZPKNIQMLGV;HJ;HSP;NIVPQHIJK;J[

THVPTT;GH;HSP;TPQHIJK;\PIKO;QJKTINPVPN;U)'';1<:!:1:<X]

/SP;P[[PQHIYP;TPQHIJKGL;GVPG;J[;HPKTIJK;[LGKOPT;TSGLL;\P

HSP;OVJTT;TPQHIJKGL;GVPG;`IHS;NPNMQHIJKT;[JV;SJLPT;GT

TZPQI[IPN;IK;1<:!:1:<]

/SP;P[[PQHIYP;TPQHIJKGL;GVPG;[JV;ZGVHT;IK;TSPGV;TSGLL;\P

HGaPK;GT;TZPQI[IPN;IK;1<:<:1:1]

1<:2:7( 476+N')

1<:2:7:1 (1K;VIYPHPN;JV;\JLHPN;QJKTHVMQHIJK<;[LGKOP;GKOLPT

TSGLL;[JVR;GT;LGVOP;G;ZGVH;J[;HSP;GVPG;J[;HSP;[LGKOP;GT

ZVGQHIQG\LP;UZVP[PVG\L_;KJH;LPTT;HSGK;JKP^HSIVNX;GKN;HSP

KMR\PV;J[;[LGKOP;ZLGHPT;TSGLL;\P;aPZH;HJ;G;RIKIRMR]

1K;PiZJTPN;TIHMGHIJKT<;`SPVP;[LGKOP;GKOLPT;GVP;MTPN<;GH

LPGTH;JKP;ZLGHP;J[;HSP;HJZ;[LGKOP;TSGLL;PiHPKN;JYPV;HSP

[MLL;LPKOHS;J[;HSP;OIVNPV<;MKLPTT;HSP;HJZ;PNOP;J[;HSP;̀ P\

IT;RGQSIKPN;[LMTS;̀ IHS;HSP;[LGKOP;GKOLPT];%SPVP;H`J;JV

RJVP; [LGKOP; ZLGHPT; GVP; MTPN<; HGQaIKO; VIYPHT; TSGLL; \P

ZVJYINPN<;I[;KPQPTTGV_;HJ;QJRZL_;̀ IHS;HSP;VPeMIVPRPKHT

J[;*PQHIJK;>UaX]

$GQS;[LGKOP;ZLGHP;TSGLL;PiHPKN;\P_JKN;IHT;HSPJVPHIQGL

QMH^J[[;ZJIKH<;GKN;HSP;PiHPKTIJK;TSGLL;QJKHGIK;TM[[IQIPKH

VIYPHT<;\JLHT;JV;`PLNT;HJ;NPYPLJZ;IK;HSP;ZLGHP<;HSP;LJGN

QGLQMLGHPN;[JV;HSP;\PKNIKO;RJRPKH;JK;HSP;OIVNPV;TPQHIJK
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UHGaPK;HJ;IKQLMNP;HSP;QMVHGILPN;ZLGHPX;GH;HSP;HSPJVPHIQGL

QMH^J[[;ZJIKH]

/SP; JMHTHGKN; J[; [LGKOP; ZLGHPT<; HSGH; IT; HSP; ZVJfPQHIJK

\P_JKN;HSP;JMHPV;LIKP;J[;QJKKPQHIJKT;HJ;[LGKOP;GKOLPT<

QSGKKPL; JV; fJITH; [LGKOPT; JV; IK; HSP; QGTP; J[; `PLNPN

QJKTHVMQHIJKT;HSPIV;ZVJfPQHIJK;\P_JKN;HSP;[GQP;J[;HSP

`P\;JV;HJKOMP;ZLGHP<;TSGLL;KJH;PiQPPN;HSP;YGLMPT;OIYPK

IK;9:;:!;U)'';/G\LP;.X]

1K;HSP;QGTP;J[;\Ji;OIVNPVT<;HSP;HSIQaKPTT;J[;GK_;ZLGHP<

JV;HSP;GOOVPOGHP;HSIQaKPTT;J[;H`J;JV;RJVP;ZLGHPT<;̀ SPK

HSPTP;ZLGHPT;GVP;HGQaPN;HJOPHSPV;HJ;[JVR;HSP;[LGKOP<;TSGLL

TGHIT[_;HSP;VPeMIVPRPKHT;OIYPK;IK;9:;:!;U)'';/G\LP;.X]

1<:2:7:!( 476+N'&)37#-')

!LGKOP; TZLIQPT; TSJMLN; ZVP[PVG\L_<; KJH; \P; LJQGHPN; GH

ZJIKHT;J[;RGiIRMR;THVPTT];%SPVP;TZLIQP;ZLGHPT;GVP;MTPN<

HSPIV;GVPG;TSGLL;\P;KJH;LPTT;HSGK;(;ZPVQPKH;IK;PiQPTT;J[

HSP;GVPG;J[;HSP;[LGKOP;PLPRPKH;TZLIQPNl;HSPIV;QPKHVP;J[

OVGYIH_;TSGLL;QJIKQINP<;GT;KPGVL_;GT;ZJTTI\LP<;`IHS;HSGH

J[; HSP;PLPRPKH; TZLIQPN];/SPVP;TSGLL;\P;PKJMOS;\JLHT<

VIYPHT;JV;`PLNT;JK;PGQS;TINP;J[;HSP;TZLIQP;HJ;NPYPLJZ

HSP;LJGN;IK;HSP;PLPRPKH;TZLIQPN;ZLMT;(;ZPVQPKH;\MH;IK;KJ

QGTP; TSJMLN; HSP; THVPKOHS; NPYPLJZPN; \P; LPTT; HSGK

(D; ZPVQPKH; J[; HSP; P[[PQHIYP; THVPKOHS; J[; HSP; RGHPVIGL

TZLIQPN];1K;`PLNPN;QJKTHVMQHIJK<;[LGKOP;ZLGHPT;TSGLL;\P

fJIKPN;\_;QJRZLPHP;ZPKPHVGHIJK;\MHH;`PLNT<;`SPVPYPV

ZJTTI\LP]; /SPTP; \MHH; `PLNT; TSGLL; NPYPLJZ; HSP; [MLL

THVPKOHS;J[;HSP;ZLGHPT]
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`P\;\_;TM[[IQIPKH;VIYPHT<;\JLHT;JV;`PLNT;HJ;HVGKTRIH;HSP

RGiIRMR; SJVIgJKHGL; TSPGV; [JVQP; VPTMLHIKO; [VJR; HSP

\PKNIKO;RJRPKH;OVGNIPKH;IK;HSP;OIVNPV<;QJR\IKPN;̀ IHS

GK_; YPVHIQGL; LJGNT; `SIQS; GVP; NIVPQHL_; GZZLIPN; HJ; HSP

[LGKOP];1[;HSP;̀ P\;IT;NPTIOKPN;MTIKO;HPKTIJK;[IPLN;RPHSJN

GT; OIYPK; IK; 1<:<:!:!( \X<; HSP; `PLN; TSJMLN; \P; G\LP; HJ
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`P\;ZLGHP;TSGLL;\P;[LMTS;`IHS;JV;G\JYP;HSP;GKOLPT<;GKN

HSP;\JHHJR;PNOP;J[;HSP;`P\;ZLGHP;TSGLL;\P;[LMTS;`IHS;JV

TPH;\GQa;[VJR;HSP;GKOLPT]

1<:2:7:8( J'7%'%&-*+)!$.-!#*+

/SP;OGZ;\PH`PPK;HSP;̀ P\;ZLGHPT;GKN;[LGKOP;ZLGHPT;TSGLL

\P;aPZH; HJ; G;RIKIRMR;GKN; [JV; [ILLPH;`PLNT; TSGLL; KJH

PiQPPN;);RR;GH;GK_;ZJIKH;\P[JVP;`PLNIKO]

1<:2:<( J'<)

1<:2:<:1(@,,'-!#('&)'-!#*+67&6$'6&*,&K'<&*,&376!'&N#$%'$

/SP;P[[PQHIYP;QVJTT^TPQHIJKGL;GVPG;TSGLL;\P;HGaPK;GT;HSP

[MLL;NPZHS;J[;HSP;̀ P\;ZLGHP;RMLHIZLIPN;\_;HSP;HSIQaKPTT]

2"/$;j;%SPVP;`P\T;GVP;YGVIPN;IK;HSIQaKPTT;IK;HSP;NPZHS;J[

HSP;TPQHIJK;\_;HSP;MTP;J[;HJKOMP;ZLGHPT;JV;HSP;LIaP<;JV;`SPVP;HSP

ZVJZJVHIJK;J[;HSP;`P\;IKQLMNPN;IK;HSP;[LGKOP;GVPG;IT;.(;ZPVQPKH

JV;RJVP;J[; HSP;JYPVGLL;NPZHS<; HSP;G\JYP;GZZVJiIRGHIJK; IT;KJH

ZPVRITTI\LP;GKN;HSP;RGiIRMR;TSPGV;THVPTT;TSGLL;\P;QJRZMHPN

JK;HSPJV_]

1<:2:<:!( 537#-')&#+&K'<)

*ZLIQPT;GKN;QMHJMHT;[JV;TPVYIQP;NMQHT;IK;HSP;̀ P\T;TSJMLN

ZVP[PVG\L_;KJH;\P;LJQGHPN;GH;ZJIKHT;J[;RGiIRMR;TSPGV

[JVQP;GKN;SPGY_;QJKQPKHVGHPN;LJGNT]

*ZLIQPT; IK; HSP; `P\T; J[; HSP; ZLGHP; OIVNPVT; GKN; VJLLPN

TPQHIJKT; TSGLL; \P; NPTIOKPN; HJ; VPTITH; HSP; TSPGVT; GKN

RJRPKHT;GH;HSP;TZLIQPN;TPQHIJK;U)'';:KKPi;$X]

1K;VIYPHPN;JV;\JLHPN;QJKTHVMQHIJK<;TZLIQP;ZLGHPT;TSGLL;\P

ZVJYINPN; JK; PGQS; TINP; J[; HSP; `P\]; 1K; `PLNPN

QJKTHVMQHIJK<;̀ P\;TZLIQPT;TSGLL;ZVP[PVG\L_;\P;RGNP;̀ IHS

QJRZLPHP;ZPKPHVGHIJK;\MHH;`PLNT]

1<:2:<:7( %SPVP;GNNIHIJKGL;ZLGHPT;GVP;VPeMIVPN;HJ;GMORPKH

HSP;THVPKOHS;J[; HSP;`P\<; HSP_;TSGLL;\P;ZLGQPN;JK;PGQS

TINP;J[; HSP;`P\;GKN; TSGLL; \P; PeMGL; IK; HSIQaKPTT];/SP

ZVJZJVHIJK;J[;TSPGV;[JVQP;GTTMRPN;HJ;\P;VPTITHPN;\_;HSPTP

ZLGHPT;TSGLL;\P;LIRIHPN;\_;HSP;GRJMKH;J[;SJVIgJKHGL;TSPGV

`SIQS; HSP_; QGK; HVGKTRIH; HJ; HSP; [LGKOPT; HSVJMOS; HSPIV

[GTHPKIKOT<; GKN; TMQS; VPIK[JVQIKO; ZLGHPT; GKN; HSPIV

[GTHPKIKOT;TSGLL;\P;QGVVIPN;MZ;HJ;HSP;ZJIKHT;GH;`SIQS;HSP

[LGKOP;`IHSJMH;HSP;GNNIHIJKGL;ZLGHPT;IT;GNPeMGHP]

1<:;( 5D@MMBCBN(+BH@LC

1<:;:1( T'+'$67

1<:;:1:1 ;%SPK;HSP;̀ P\;J[;G;RPR\PV;GQHIKO;GLJKP;UHSGH

IT<;`IHSJMH;THI[[PKPVTX;ZVJYPT;IKGNPeMGHP<;THI[[PKPVT;[JV

RPPHIKO;HSP;[JLLJ`IKO;VPeMIVPRPKHT;TSJMLN;\P;ZVJYINPNb

GX \+!'$Y'%#6!'& !$6+)('$)'&K'<&)!#,,'+'V;j;/J

IRZVJYP;HSP;\MQaLIKO;THVPKOHS;J[;G;TLPKNPV;̀ P\

NMP;HJ;TSPGV;U)'';1<:;:!X]

\X B*6%&-6$$M#+N&)!#,,'+'$;j;/J;ZVPYPKH; LJQGL

\MQaLIKO; J[; HSP; `P\; NMP; HJ; QJKQPKHVGHPN

LJGNIKO;U)'';1<:;:7;GKN;1<:;:8X]

QX ='6$#+N&)!#,,'+'$;j;/J;ZVPYPKH;LJQGL;QVMTSIKO

J[; HSP; `P\; NMP; HJ; QJKQPKHVGHPN; LJGNIKO

U)'';1<:;:<;GKN;1<:;:2X]

NX 0*$)#*+& )!#,,'+'V; j; /J; ZVJYINP; HJVTIJKGL

VPTHVGIKH; HJ; \PGRT; GKN; OIVNPVT; GH; TMZZJVHT

U)'';1<:;:9X]

PX ?#6N*+67& )!#,,'+'$& j; /J; ZVJYINP; LJQGL

VPIK[JVQPRPKH; HJ; G; `P\; MKNPV; TSPGV; GKN

\PGVIKO;U)'';1<:;:;X]

[X 0'+)#*+&)!#,,'+'$;j;/J;HVGKTRIH;HPKTILP;[JVQPT

GZZLIPN;HJ;G;̀ P\;HSVJMOS;G;[LGKOP;U)'';1<:;:QX]

/SP; TGRP; THI[[PKPVT; RG_; ZPV[JVR; RJVP; HSGK; JKP

[MKQHIJK; GKN; HSPIV; NPTIOK; TSJMLN; QJRZL_; `IHS; HSP

VPeMIVPRPKHT;J[;GLL;HSP;[MKQHIJKT;[JV;`SIQS;NPTIOKPN]
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1<:;:1:! (Q.!)!6+%&*,&K'<&)!#,,'+'$)

9KLPTT; HSP; JMHPV; PNOP; IT; QJKHIKMJMTL_; THI[[PKPN<; HSP

JMHTHGKN;[VJR;HSP;[GQP;J[;HSP;`P\;TSJMLN;KJH;PiQPPN

.D!eε(]

%SPK;HSP;JMHTHGKN;J[;`P\;THI[[PKPV;IT;\PH`PPK;)8!eε

GKN;.D!eε<( HSPK;HSP;THI[[PKPV;NPTIOK;TSJMLN;\P;JK;HSP

\GTIT;J[;G;QJVP;TPQHIJK;`IHS;GK;JMHTHGKN;J[;JKL_;)8!eε:

`SPVP;!e;IT;HSP;HSIQaKPTT;J[;HSP;THI[[PKPV]

1<:;:1:7 (5!#,,&<'6$#+N&7'+N!"

/SP;THI[[;\PGVIKO;LPKOHS;J[;GK_;PLPRPKH<;<)<;IT;HSGH;LPKOHS

`SIQS; QGKKJH; NP[JVR; GZZVPQIG\L_; IK; \PKNIKO]; /J

NPHPVRIKP;<)<; HSP; NITZPVTIJK; J[; LJGN; HSVJMOS; G; THPPL

\PGVIKO;PLPRPKH;TSJMLN;\P;HGaPK;GT;8(k;HSVJMOS;TJLIN

RGHPVIGL<; TMQS; GT; \PGVIKO; ZLGHPT<; [LGKOP; ZLGHPT<; PHQ

U)'';!IO])(X]

1<:;:1:< (@--'+!$#-#!M

%SPVP; G; LJGN;JV; VPGQHIJK; IT; GZZLIPN; PQQPKHVIQ; HJ; HSP

QPKHPVLIKP; J[; HSP; `P\; JV; `SPVP; HSP; QPKHVJIN; J[; HSP

THI[[PKPV;NJPT;KJH;LIP;JK;HSP;QPKHPVLIKP;J[;HSP;`P\<;HSP

VPTMLHIKO;PQQPKHVIQIH_;J[;LJGNIKO;TSJMLN;\P;GQQJMKHPN

[JV;IK;HSP;NPTIOK;J[;HSP;THI[[PKPV]

1<:;:1:8( =.-C7#+N&$')#)!6+-'&*,&)!#,,'+'$)

/SP; \MQaLIKO; VPTITHGKQP;4eN; TSJMLN; \P; \GTPN; JK; HSP

NPTIOK;QJRZVPTTIYP;THVPTT;,QN;U)'';17:1:!:1X;J[;G;THVMH

UQMVYP;QX<;HSP;VGNIMT;J[;O_VGHIJK;\PIKO;HGaPK;G\JMH;HSP

GiIT;ZGVGLLPL; HJ; HSP;`P\];/SP;P[[PQHIYP;TPQHIJK; IT; HSP

[MLL; GVPG; JV; QJVP; GVPG; J[; HSP; THI[[PKPV; U)''; 1<:;:1:!X

HJOPHSPV;`IHS;GK;P[[PQHIYP;LPKOHS;J[;`P\;JK;PGQS;TINP

J[;HSP;QPKHPVLIKP;J[;HSP;THI[[PKPVT<;LIRIHPN;HJ;.D;HIRPT

HSP;`P\;HSIQaKPTT];/SP;NPTIOK;THVPKOHS;MTPN;TSJMLN;\P

HSP;RIKIRMR;YGLMP;J\HGIKPN;[JV;\MQaLIKO;G\JMH;HSP;̀ P\

JV;HSP;THI[[PKPV]

/SP; P[[PQHIYP; LPKOHS; [JV; IKHPVRPNIGHP; HVGKTYPVTP

THI[[PKPVT;MTPN;IK;QGLQMLGHIKO;HSP;\MQaLIKO;VPTITHGKQP<

4eN<;TSJMLN;\P;HGaPK;GT;D]-;HIRPT;HSP;LPKOHS<;B;J[;HSP

THI[[PKPV]

/SP;P[[PQHIYP;LPKOHS;[JV;LJGN;QGVV_IKO;`P\;THI[[PKPVT

MTPN;IK;QGLQMLGHIKO;HSP;\MQaLIKO;VPTITHGKQP<;4iN<;GTTMRPT

HSGH;HSP;[LGKOP;HSVJMOS;`SIQS;HSP;LJGN;JV;VPGQHIJK;IT

GZZLIPN; IT; P[[PQHIYPL_; VPTHVGIKPN; GOGIKTH; LGHPVGL

RJYPRPKH; VPLGHIYP; HJ; HSP; JHSPV; [LGKOP<; HSP; P[[PQHIYP

LPKOHS;TSJMLN;\P;HGaPK;GTb

GX AB;m;D]-B<;`SPK;[LGKOP;IT;VPTHVGIKPN;GOGIKTH

VJHGHIJK;IK;HSP;ZLGKP;J[;HSP;THI[[PKPV;U\_;JHSPV

THVMQHMVGL;PLPRPKHTX<;GKN

\X AB;m;B<;`SPK;[LGKOP;IT;KJH;TJ;VPTHVGIKPN

`SPVP

;B m LPKOHS;J[;HSP;THI[[PKPV]

1[; HSP; LJGN; JV; VPGQHIJK; IT; GZZLIPN; HJ; HSP; [LGKOP; \_; G

QJRZVPTTIJK; RPR\PV<; HSPK; MKLPTT; P[[PQHIYP; LGHPVGL

VPTHVGIKH;IT;ZVJYINPN;GH;HSGH;ZJIKH<;HSP;THI[[PKPV;TSJMLN

\P; NPTIOKPN; GT; ZGVH; J[; HSP; QJRZVPTTIJK; RPR\PV

GZZL_IKO; HSP; LJGN<; GKN; HSP; QJKKPQHIJK; \PH`PPK; HSP

QJLMRK;GKN;\PGR;[LGKOP;TSGLL;\P;QSPQaPN;[JV;HSP;P[[PQHT

J[;HSP;THVMH;GQHIJK]

1<:;:!( ?')#N+& *,& \+!'$Y'%#6!'& 0$6+)('$)'& J'<

5!#,,'+'$)

1<:;:!:1( T'+'$67

1KHPVRPNIGHP;HVGKTYPVTP;THI[[PKPVT;RG_;\P;ZVJYINPN;JK

JKP;JV;\JHS;TINPT;J[;HSP;`P\]

1<:;:!:!( 536-#+N

*ZGQIKO; J[; IKHPVRPNIGHP; THI[[PKPVT<; `SPVP; ZVJYINPN<

TSGLL;QJRZL_;`IHS;1<:2:1;NPZPKNIKO;JK;HSP;HSIQaKPTT

J[;HSP;`P\]

1<:;:!:7( Q.!)!6+%&*,&)!#,,'+'$)

/SP; JMHTHGKN; J[; HSP; THI[[PKPVT; TSJMLN; QJRZL_; `IHS

1<:;:1:!]

!14];)(;*/1!!;7$:#124;3$24/=<;<)
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1<:;:!:<( D#+#Y.Y&)!#,,'+'$)

/VGKTYPVTP;`P\;THI[[PKPVT;KJH;TM\fPQH;HJ;PiHPVKGL;LJGNT

JV;RJRPKHT;TSJMLN;SGYP;G;TPQJKN;RJRPKH;J[;GVPG<;\T

G\JMH;HSP;QPKHVPLIKP;J[;HSP;̀ P\<;I[;THI[[PKPVT;GVP;JK;\JHS

TINPT;J[;HSP;̀ P\;GKN;G\JMH;HSP;[GQP;J[;HSP;̀ P\;<;I[;TIKOLP

THI[[PKPV;JK;JKL_;JKP;TINP;J[;HSP;`P\;IT;MTPN;TMQS;HSGHb

I[; !'
B

≥ <;;
!
"#$%&,C B"≥ <;GKN

I[; '-
!

< <;
! !
"

( "

)$& B "
C

'
≥

`SPVP

% m NPZHS;J[;HSP;`P\l

!` m RIKIRMR;VPeMIVPN;̀ P\;HSIQaKPTT;[JV;TZGQIKO

MTIKO; HPKTIJK; [IPLN; GQHIJK<; GT; OIYPK; IK

1<:<:!:1l;GKN

- m GQHMGL;THI[[PKPV;TZGQIKO]

1<:;:!:8 ( =.-C7#+N& -"'-C& *+& #+!'$Y'%#6!'& !$6+)('$)'

K'<&)!#,,'+'$)

*HI[[PKPVT;KJH;TM\fPQHPN;HJ;PiHPVKGL;LJGNT;JV;RJRPKHT

TSJMLN;\P;QSPQaPN;[JV;G;THI[[PKPV;[JVQPb

* +, -! "#$D # # D= − γ ≤

`SPVP

4eN m NPTIOK; VPTITHGKQP; J[; HSP; IKHPVRPNIGHP

THI[[PKPVTl

I m [GQHJVPN;TSPGV;[JVQP;GNfGQPKH;HJ;HSP;THI[[PKPVl

GKN

IQV m TSPGV;\MQaLIKO;VPTITHGKQP;J[;HSP;`P\;ZGKPL

NPTIOKPN;`IHSJMH;MTIKO;HPKTIJK;[IPLN;GQHIJK

GT;OIYPK;IK;1<:<:!:!(GX]

*HI[[PKPVT;TM\fPQH;HJ;PiHPVKGL;LJGNT;GKN;RJRPKHT;TSJMLN

RPPH; HSP;QJKNIHIJKT; [JV; LJGN;QGVV_IKO;`P\;THI[[PKPVT

IK;1<:;:7];1K;GNNIHIJK;HSP_;TSJMLN;TGHIT[_;HSP;[JLLJ`IKO

IKHPVGQHIJK;PiZVPTTIJKb

" % "%

"# %# &"

'
D D (D

D D (

−
+ + ≤

`SPVP

4e m THI[[PKPV;[JVQP;OIYPK;G\JYPl

4eN m NPTIOK; VPTITHGKQP; J[; GK; IKHPVRPNIGHP; `P\

THI[[PKPV;QJVVPTZJKNIKO;HJ;\MQaLIKO;G\JMH;GK

GiIT;ZGVGLLPL;HJ;HSP;`P\;U)'';1<:;:1:8Xl

4i m PiHPVKGL;LJGN;JV;VPGQHIJK;GH;HSP;THI[[PKPVl

4iN m NPTIOK;VPTITHGKQP;J[;G;LJGN;QGVV_IKO;THI[[PKPV

QJVVPTZJKNIKO;HJ;\MQaLIKO;G\JMH;GiIT;ZGVGLLPL

HJ;HSP;`P\;U)'';1<:;:1:8Xl

De m RJRPKH;JK;HSP;THI[[PKPV;NMP;HJ;PQQPKHVIQGLL_

GZZLIPN;LJGN;GKN;HVGKTYPVTP;LJGN<;I[;GK_l;GKN

D_e m _IPLN;RJRPKH;QGZGQIH_;J[;HSP;THI[[PKPV;\GTPN

JK; IHT; PLGTHIQ; RJNMLMT;G\JMH; IHT; QPKHVJINGL

GiIT;ZGVGLLPL;HJ;HSP;`P\]

1[;4e;v;4i;<;HSPK;U4e;h;4iX;TSJMLN;\P;HGaPK;GT;gPVJl

1<:;:!:2( >*++'-!#*+&*,&#+!'$Y'%#6!'&)!#,,'+'$)&!*&K'<

1KHPVRPNIGHP;HVGKTYPVTP;THI[[PKPVT;KJH;TM\fPQH;HJ;PiHPVKGL

LJGNIKO; TSJMLN; \P; QJKKPQHPN; HJ; HSP; `P\; TJ; GT; HJ

`IHSTHGKN; G; TSPGV; \PH`PPK; PGQS; QJRZJKPKH; J[; HSP

THI[[PKPV;GKN;HSP;`P\;UIK;a2WRRX;J[;KJH;LPTT;HSGKb

( )(
) *$ +" +

`SPVP

!` m `P\;HSIQaKPTT<;IK;RRl;GKN

<T m JMHTHGKN;`INHS;J[;HSP;THI[[PKPV<;IK;RR]

!JV; THI[[PKPVT; TM\fPQH; HJ; PiHPVKGL; LJGNIKO<; HSP; TSPGV

\PH`PPK;HSP;`P\;GKN;HSP;THI[[PKPV;NMP;HJ;TMQS;LJGNIKO

SGT;HJ;\P;GNNPN;HJ;HSP;G\JYP;YGLMP]

*HI[[PKPVT;KJH;TM\fPQH;HJ;PiHPVKGL;LJGNT;JV;RJRPKHT;RG_

HPVRIKGHP; QLPGV; J[; HSP; HPKTIJK; [LGKOP; GKN; IK; TMQS; G

TIHMGHIJK;HSP;NITHGKQP;QMH;TSJVH;[VJR;HSP;LIKP;J[;HSP;̀ PLN

TSJMLN;KJH;\P;RJVP;HSGK;8!`]

1<:;:7( B*6%&>6$$M#+N&5!#,,'+'$)

1<:;:7:1 (J'<&-"'-C

3JGN;QGVV_IKO;̀ P\;THI[[PKPVT;TSJMLN;\P;ZVJYINPN;̀ SPVP

QJRZVPTTIYP;[JVQPT;GZZLIPN;HSVJMOS;G;[LGKOP;\_;LJGNT

JV;VPGQHIJKT;PiQPPN;HSP;\MQaLIKO;THVPKOHS<;4QN`<;J[;HSP

MKTHI[[PKPN;`P\<;QGLQMLGHPN;MTIKO;HSP;[JLLJ`IKOb

/SP; P[[PQHIYP; LPKOHS; J[; HSP; `P\; [JV; PYGLMGHIKO; HSP

TLPKNPVKPTT;VGHIJ;IT;QGLQMLGHPN;GT;IK;1<:;:1:8](/SP;GVPG

J[;QVJTT^TPQHIJK;IT;HGaPK;GT;U<)s+)X&!`]

`SPVP

<) m `INHS; J[; THI[[; \PGVIKO; JK; HSP; [LGKOP

U)''&1<:;:1:7X<;GKN

+) m NITZPVTIJK;J[;HSP;LJGN;HSVJMOS;HSP;̀ P\;GH;8(k<

HJ; HSP; LPYPL; J[; SGL[; HSP; NPZHS; J[; HSP

QVJTT^TPQHIJK]

/SP;\MQaLIKO;THVPKOHS;J[;HSIT;`P\;G\JMH;GiIT;ZGVGLLPL;HJ

HSP;̀ P\;IT;QGLQMLGHPN;GT;OIYPK;IK;17:1:!:1<;MTIKO;QMVYP;cQd]

1<:;:<( ='6$#+N&5!#,,'+'$)

7PGVIKO;THI[[PKPVT;TSJMLN;\P;ZVJYINPN;[JV;`P\T;`SPVP

[JVQPT;GZZLIPN;HSVJMOS;G;[LGKOP;\_;LJGNT;JV;VPGQHIJKT

PiQPPNIKO;HSP;LJQGL;QGZGQIH_;J[;HSP;̀ P\;GH;IHT;QJKKPQHIJK

HJ;HSP;[LGKOP<;4`<;OIYPK;\_b

( )) % ( ) .) ,,$D + 2 " &= + γ

`SPVP

<) m THI[[;\PGVIKO;LPKOHS;U)'';1<:;:1:7X<
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GX G;LJGN;IT;GZZLIPN;NIVPQHL_;JYPV;G;TMZZJVHl;JV

\X IH;[JVRT;HSP;PKN;THI[[PKPV;J[;G;THI[[PKPN;`P\l

JV

QX IH;GQHT;GT;G;HJVTIJK;THI[[PKPV]

1<:;:1!( P*77*K&5'-!#*+)

%SPVP; QJKQPKHVGHPN; LJGNT; GVP; GZZLIPN; HJ; SJLLJ`

TPQHIJKT;QJKTINPVGHIJK;TSJMLN;\P;OIYPK;HJ;LJQGL;THVPTTPT

GKN; NP[JVRGHIJKT; GKN; HSP; TPQHIJK; VPIK[JVQPN; GT

KPQPTTGV_]

1<:;:17( P*$#O*+!67&5!#,,'+'$)

%SPVP; SJVIgJKHGL; THI[[PKPVT; GVP; MTPN; IK; GNNIHIJK; HJ

YPVHIQGL;THI[[PKPVT<;HSP_;TSGLL;\P;GT;[JLLJ`Tb

GX "KP;SJVIgJKHGL;THI[[PKPV;TSGLL;\P;ZLGQPN;JK;HSP

`P\;GH;G;NITHGKQP;[VJR;HSP;QJRZVPTTIJK;[LGKOP

PeMGL; HJ; )W(; J[; HSP; NITHGKQP; [VJR; HSP

QJRZVPTTIJK; [LGKOP; GKOLP<; ZLGHP; JV; HJKOMP

ZLGHP;HJ;HSP;KPMHVGL;GiIT;̀ SPK;HSP;HSIQaKPTT;J[

HSP; `P\; IT; LPTT; HSGK; HSP; LIRIHT; TZPQI[IPN; IK

1<:2:1];/SP;THI[[PKPV;TSGLL;\P;NPTIOKPN;TJ;HSGH

\T;IT;KJH;LPTT;HSGK;8-!`
6;`SPVP;\T;GKN;!`;GVP;GT

NP[IKPN;IK;1<];:!:<(GKN;-;IT;HSP;GQHMGL;NITHGKQP

\PH`PPK;HSP;YPVHIQGL;THI[[PKPVTl

\X :; TPQJKN; SJVIgJKHGL; THI[[PKPV; UTIKOLP; JV

NJM\LPX;TSGLL;\P;ZLGQPN;GH;HSP;KPMHVGL;GiIT;J[

HSP;OIVNPV;`SPK; HSP; HSIQaKPTT;J[; HSP;`P\;IT

LPTT; HSGK; HSP; LIRIH; TZPQI[IPN; IK;1<:2:1]( /SIT

THI[[PKPV;TSGLL;\P;NPTIOKPN;TJ;HSGH;\T;IT;KJH;LPTT

HSGK;%.;!`
6;`SPVP; \T; GKN; !`;GVP;GT;NP[IKPN; IK

1<:;:!:<(GKN;%.;IT;H`IQP;HSP;QLPGV;NITHGKQP;[VJR

HSP; QJRZVPTTIJK; [LGKOP; GKOLPT<; ZLGHPT; JV

HJKOMP;ZLGHPT;HJ;HSP;KPMHVGL;GiITl

QX =JVIgJKHGL;̀ P\;THI[[PKPVT;TSGLL;PiHPKN;\PH`PPK

YPVHIQGL;THI[[PKPVT<;\MH;KPPN;KJH;\P;QJKHIKMJMT

JYPV;HSPRl;GKN

NX =JVIgJKHGL;THI[[PKPVT;RG_;\P;IK;ZGIVT;GVVGKOPN

JK;PGQS;TINP;J[;HSP;`P\<;JV;TIKOLP;LJQGHPN;JK

JKP;TINP;J[;HSP;`P\]

1<:Q( )GZ(,@NABNH

/SP;NPTIOK;GKN;NPHGILIKO;J[;\Ji;OIVNPVT;TSGLL;\P;TMQS

GT; HJ;OIYP; [MLL; GNYGKHGOP;J[; IHT;SIOSPV; LJGN;QGVV_IKO

QGZGQIH_];7Ji;OIVNPV;TSGLL;\P;NPTIOKPN;IK;GQQJVNGKQP

`IHS; TZPQIGLITH; LIHPVGHMVP]; /SP; NIGZSVGORT; GKN

SJVIgJKHGL; THI[[PKPVT; TSJMLN; QJK[JVR; HJ; 1<:;:1!

GKN 1<:;:17]

1<:Q:1; :LL; NIGZSVGORT; TSGLL; \P; QJKKPQHPN; TJ; GT; HJ

HVGKT[PV;HSP;VPTMLHGKH;TSPGVT;HJ;HSP;`P\;GKN;[LGKOPT]

1<:Q:!; %SPVP;HSP;QJKQPKHVGHPN;JV;RJYIKO;LJGN;NJPT

KJH;GQH;NIVPQHL_;JK;HJZ;J[;HSP;`P\<;HSP;LJQGL;P[[PQH;TSGLL

\P; QJKTINPVPN; IK; HSP; NPTIOK; J[; [LGKOPT; GKN; HSP

NIGZSVGORT]

1<:9( 3ONF@CH(ECA(5PBBD@CL(4E@FH(U,@NDHV

:LL;ZMVLIKT;TSGLL;\P;NPTIOKPN;IK;GQQJVNGKQP;`IHS; HSP

VPeMIVPRPKHT; [JV; \PGRT; GT; TZPQI[IPN; IK; 1<:!:1

GKN 1<:!:!];/SP;LIRIHGHIJKT;J[;\PKNIKO;THVPTT;\GTPN;JK

LGHPVGL; IKTHG\ILIH_;J[; HSP;QJRZVPTTIJK; [LGKOP;TSGLL;\P

QJKTINPVPN; I[; HSP; ZMVLIK; NJPT; KJH; VPQPIYP; GNPeMGHP

TMZZJVH;[VJR;\VGQIKOT;GKN;TSPGHSIKOT;IK;HSP;ZLGKP;J[

QJRZVPTTIJK;[LGKOP];1K;GK_;QGTP;HSP;RGiIRMR;\PKNIKO

RJRPKH;TSGLL;KJH;PiQPPN;HSP;YGLMPT;TZPQI[IPN;IK;1<:!:1]

/SP; QGLQMLGHPN; NP[LPQHIJKT; TSJMLN; KJH; PiQPPN; HSJTP

ZPVRIHHPN;[JV;HSP;H_ZP;J[;VJJ[;QLGNNIKO;MTPN<;GT;TZPQI[IPN

IK;11:2:1];1K;QGLQMLGHIKO;HSP;\PKNIKO;RJRPKH<;GNYGKHGOP

RG_; \P; HGaPK; J[; HSP; QJKHIKMIH_; J[; HSP; ZMVLIK; JYPV

TMZZJVHT]; /SP; \PKNIKO; G\JMH; HSP; H`J; GiPT; TSGLL; \P

NPHPVRIKPN; TPZGVGHPL_; GKN; QSPQaPN; GQQJVNIKO; HJ; HSP

\IGiIGL;\PKNIKO;VPeMIVPRPKHT;TZPQI[IPN;IK;*PQHIJK;>UfX]

1<:10( )BCA@CL(@C(E("GCTJN@C?@JEF(3FECB

1<:10:1( %SPK;HSP;[LPiMVGL;NP[LPQHIJK;J[;G;RPR\PV;IT

QJKTHVGIKPN;HJ;G;KJK^ZVIKQIZGL;ZLGKP;\_;LGHPVGL;VPTHVGIKHT

ZVPYPKHIKO;LGHPVGL;NP[LPQHIJK<;HSPK;HSP;[JVQP;PiPVHPN;\_

HSP;VPTHVGIKHT;TSGLL;\P;NPHPVRIKPN<;GKN;HSP;ZVIKQIZGL;GiPT

\PKNIKO; RJRPKHT; GQHIKO; JK; HSP; RPR\PV; TSGLL; \P

QGLQMLGHPN;[VJR;HSPTP;[JVQPT;GKN;GZZLIPN;[JVQPT<;\_;G

VGHIJKGL;GKGL_TIT];/SP;QJR\IKPN;P[[PQH;J[;\PKNIKO;G\JMH

HSP; ZVIKQIZGL; GiPT; TSGLL; TGHIT[_; HSP; VPeMIVPRPKHT; J[

*PQHIJK;>UfX]

1<:10:!( %SPK;HSP;NP[LPQHIJKT;J[;G;RPR\PV;LJGNPN;IK;G

KJK^ZVIKQIZGL; ZLGKP; GVP; MKQJKTHVGIKPNl; HSP; ZVIKQIZGL

GiPT;\PKNIKO;RJRPKHT;TSGLL;\P;QGLQMLGHPN;\_;G;VGHIJKGL

GKGL_TIT]; /SP; QJR\IKPN; P[[PQH; J[; \PKNIKO; G\JMH; HSP

ZVIKQIZGL; GiPT; TSGLL; TGHIT[_; HSP; VPeMIVPRPKHT; J[

*PQHIJK >UfX]

'&!%(#$")*B,"2&2=&."'6=A&!%&4"%#
!#2=($&4"9#.!&'

18( =.=).4( 5*)d.-$.+( $&( -&=)%".+

/&4-.5

18:1( ,BCBNEF

/SIT;*PQHIJK;OJYPVKT;HSP;NPTIOK;J[;RPR\PVT;TM\fPQHPN

HJ;QJR\IKPN;[JVQPT<;TMQS;GT;TSPGV;[JVQP;GKN;\PKNIKO<

GiIGL;[JVQP;GKN;\PKNIKO<;JV;TSPGV;[JVQP<;GiIGL;[JVQP;GKN

\PKNIKO]

18:!( -GIR@CBA(5PBEN(ECA()BCA@CL

18:!:1 (2J;VPNMQHIJK;IK;RJRPKH;QGZGQIH_;J[;HSP;TPQHIJK

IT;KPQPTTGV_;GT;LJKO;GT;HSP;QVJTT^TPQHIJK;IT;KJH;TM\fPQHPN

HJ; SIOS; TSPGV; [JVQP; U[GQHJVPN; YGLMP; J[; GZZLIPN; TSPGV

[JVQP;IT;LPTT;HSGK;JV;PeMGL;HJ;>D;ZPVQPKH;J[;HSP;TSPGV

THVPKOHS;J[;HSP;TPQHIJK;GT;OIYPK;IK;1<:<X];/SP;RJRPKH

QGZGQIH_;RG_;\P;HGaPK;GT<;DN&U)'';1<:!X(`IHSJMH;GK_

VPNMQHIJK]
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18:!:!( %SPK;HSP;[GQHJVPN;YGLMP;J[;HSP;GZZLIPN;TSPGV

[JVQP; IT;SIOS; UPiQPPNT; HSP; LIRIH; TZPQI[IPN; IK( 18:!:1X<

HSP;[GQHJVPN;RJRPKH;J[;HSP;TPQHIJK;TSJMLN;\P;LPTT;HSGK

HSP;RJRPKH;QGZGQIH_;J[;HSP;TPQHIJK&MKNPV;SIOSPV;TSPGV

[JVQP<;DNY<;QGLQMLGHPN;GT;OIYPK;\PLJ`b

GX E76)!#-&*$&-*Y36-!&)'-!#*+

( )/- / / ./ / . ,,'0!( ( ( ( E &= −β − ≤ γ

`SPVP

β m U.IWIN h )X.<

DN a ZLGTHIQ; NPTIOK; RJRPKH; J[; HSP; `SJLP

TPQHIJK;NITVPOGVNIKO;SIOS;TSPGV;[JVQP

P[[PQH;U)''&1<:!:1:!X;QJKTINPVIKO;`P\

\MQaLIKO;P[[PQHT;U)'';1<:!:1:1X<

I a [GQHJVPN; GZZLIPN; TSPGV; [JVQP; GT

OJYPVKPN; \_; `P\; _IPLNIKO; JV; `P\

\MQaLIKO<

IN a NPTIOK;TSPGV;THVPKOHS;GT;OJYPVKPN;\_

`P\; _IPLNIKO; JV; `P\; \MQaLIKO; U)''

1<:<:1(JV(1<:<:!X<

D[N m ZLGTHIQ;NPTIOK;THVPKOHS;J[;HSP;GVPG;J[

HSP;QVJTT^TPQHIJK;PiQLMNIKO;HSP;TSPGV

GVPG<;QJKTINPVIKO;ZGVHIGL;TG[PH_;[GQHJV

γRD<;GKN

LP m PLGTHIQ;TPQHIJK;RJNMLMT;J[;HSP;`SJLP

TPQHIJK]

\X 5'Y#1-*Y36-!&)'-!#*+

DNY;m;LP ,_WγRD

18:7( -GIR@CBA(#Z@EF(/GN?B(ECA()BCA@CL(=GIBCD

9KNPV; QJR\IKPN; GiIGL; [JVQP; GKN; \PKNIKO; RJRPKH<

TPQHIJK;THVPKOHS;GT;OJYPVKPN;\_;RGHPVIGL; [GILMVP;GKN

RPR\PV;THVPKOHS;GT;OJYPVKPN;\_;\MQaLIKO;[GILMVP;TSGLL

\P; QSPQaPN; IK; GQQJVNGKQP; `IHS; 18:7:1( GKN( 18:7:!

VPTZPQHIYPL_]

18:7:1( 5'-!#*+&5!$'+N!"

18:7:1:1( E76)!#-&6+%&-*Y36-!&)'-!#*+)

1K;HSP;NPTIOK;J[;RPR\PVT;TM\fPQHPN;HJ;QJR\IKPN;GiIGL

[JVQP;UHPKTIJK;JV;QJRZVPTTIJKX;GKN;\PKNIKO;RJRPKH<

HSP;[JLLJ`IKO;TSJMLN;\P;TGHIT[IPNb
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+JKTPVYGHIYPL_<;HSP;[JLLJ`IKO;PeMGHIJK;RG_;GLTJ;\P;MTPN

MKNPV;QJR\IKPN;GiIGL;[JVQP;GKN;\PKNIKO;RJRPKHb

" #
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`SPVP

&D_:;Dg a [GQHJVPN; GZZLIPN; RJRPKHT; G\JMH; HSP

RIKJV; GKN; RGfJV; GiIT; J[; HSP; QVJTT^

TPQHIJK<;VPTZPQHIYPL_l

DKN_:&DKNg m NPTIOK;VPNMQPN;[LPiMVGL;THVPKOHS;MKNPV

QJR\IKPN; GiIGL; [JVQP; GKN; HSP

VPTZPQHIYP; MKIGiIGL; RJRPKH; GQHIKO

GLJKP;U)'';18:7:1:!Xl

&9 m [GQHJVPN;GZZLIPN;GiIGL;[JVQP;U/PKTIJK<

0;JV;+JRZVPTTIJK<;,Xl

9N a NPTIOK; THVPKOHS; IK; HPKTIJK<; 0N; GT

J\HGIKPN; [VJR; 1!( JV; IK; QJRZVPTTIJK

NMP;HJ;_IPLNIKO;OIYPK;\_;9N;m;;O,_WγRDl

DN_:;DNg m NPTIOK;THVPKOHS;MKNPV;QJVVPTZJKNIKO

RJRPKH;GQHIKO;GLJKP;U)'';1<:!Xl

;O a OVJTT;GVPG;J[;HSP;QVJTT^TPQHIJKl

α)<;α. m QJKTHGKHT;GT;OIYPK;IK;/G\LP;)-l;GKN

γRD m ZGVHIGL;[GQHJV;J[;TG[PH_;IK;_IPLNIKO]

18:7:1:!; !JV;ZLGTHIQ;GKN;QJRZGQH;TPQHIJKT;̀ IHSJMH;\JLHT

SJLPT<;HSP;[JLLJ`IKO;GZZVJiIRGHIJKT;RG_;\P;MTPN;[JV

PYGLMGHIKO;DKN_;GKN&DKNgb
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&DKNg&a&DNg&U);c&+X;F&U);c&D](6X&≤;DNg

`SPVP

+;m;9&F&9N(GKN;6&a;U;&c&.;<&![X;F&;&≤;D](

QX 4*$&)!6+%6$%&\&*$&P&)'-!#*+)

DKNg&a&)]));DNg&U);c&+X;≤;DNg

[JV;+&≤&D].< DKN_&a&DN_

[JV;+&+&D].< DKN_;a&)](>&DN_&U);c&+X&U+&G&D]>X

DKNg&a&)]))&DNg;U);h;+X;≤;DNg

;NX 4*$&$'-!6+N.76$&"*77*K&)'-!#*+)&6+%&K'7%'%

<*2&)'-!#*+)

%SPK;HSP;TPQHIJK;IT;T_RRPHVIQ;G\JMH;\JHS;GiPT

GKN;`IHSJMH;\JLH;SJLPT

D
KN_
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N_

;U);c&+X;F&U);c&D](6
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N_

D
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Ng
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`
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Ng

`SPVP

6`&&&a U;&c&.;<&![&X;F&;&≤&D](

6[ a U;&c&.;"&!`X;F&;&≤&D](

PX >#$-.76$&"*77*K&!.<')&K#!"*.!&<*7!&"*7')

DKN;a&)]D8&DN&U);c&+)]-X&≤;DN
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#6/$%#67 8 '9:";#%'(-&:(".026&606'(-&.#3-02&#+&4'2

<#!%'&=>?

# 8 #44%"')&#$"#%&30642'++"0(&:()'2&.#3-02')

%0#)?

$/$%$7 8 6#$"6:6& .#3-02')& #44%"')& !'()"(*
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TPQHIJK];+JKKPQHIJKT;TSGLL;\P;QGZG\LP;J[;HVGKTRIHHIKO

HSP;QGLQMLGHPN;NPTIOK;GQHIJKT]

12:1:!( %SPVP;RPR\PVT;GVP;QJKKPQHPN;HJ;HSP;TMV[GQP

J[;G;`P\;JV;HSP;[LGKOP;J[;G;TPQHIJK<;HSP;G\ILIH_;J[;HSP

`P\;JV;HSP;[LGKOP;HJ;HVGKT[PV;HSP;GZZLIPN;[JVQPT;LJQGLL_

TSJMLN;\P;QSPQaPN;GKN;̀ SPVP;KPQPTTGV_<;LJQGL;THI[[PKIKO

ZVJYINPN]

12:1:7( $GTP; J[; [G\VIQGHIJK; GKN; PVPQHIJK; TSJMLN; \P

QJKTINPVPN; IK; HSP; NPTIOK; J[; QJKKPQHIJKT]; :HHPKHIJK

TSJMLN; \P; ZGIN; HJ; QLPGVGKQPT; KPQPTTGV_; [JV; [IPLN

PVPQHIJK<; HJLPVGKQPT<; HIOSHPKIKO;J[; [GTHPKPVT<;`PLNIKO

ZVJQPNMVPT<;TM\TPeMPKH; IKTZPQHIJK<;TMV[GQP;HVPGHRPKH

GKN;RGIKHPKGKQP]

12:1:<( /SP;NMQHILIH_;J[;THPPL;GTTITHT;HSP;NITHVI\MHIJK;J[

[JVQPT; OPKPVGHPN; `IHSIK; G; fJIKH]; $[[PQHT; J[; VPTINMGL

THVPTTPT;GKN;THVPTTPT;NMP;HJ;HIOSHPKIKO;J[;[GTHPKPVT;GKN

KJVRGL; HJLPVGKQPT; J[; [IH^MZ; KPPN; KJH; HSPVP[JVP; \P

QJKTINPVPN; IK; QJKKPQHIJK; NPTIOK<; ZVJYINPN; NMQHILP

\PSGYIJMV;IT;PKTMVPN]

12:1:8( 1K;OPKPVGL<;MTP;J[;NI[[PVPKH;[JVRT;J[;[GTHPKPVT

HJ;HVGKT[PV;HSP;TGRP;[JVQP;TSGLL;\P;GYJINPN];=J`PYPV<

`SPK;NI[[PVPKH;[JVRT;J[;[GTHPKPVT;GVP;MTPN;HJ;QGVV_;G

TSPGV;LJGN;JV;̀ SPK;̀ PLNIKO;GKN;[GTHPKPVT;GVP;QJR\IKPN<

HSPK;JKP;[JVR;J[;[GTHPKPV;TSGLL;\P;KJVRGLL_;NPTIOKPN

HJ;QGVV_; HSP; HJHGL; LJGN];2PYPVHSPLPTT<; [MLL_; HPKTIJKPN

[VIQHIJK;OVIZ;\JLHT;RG_;\P;NPTIOKPN;HJ;TSGVP;HSP;LJGN

`IHS;`PLNIKO<;ZVJYINPN;HSP;\JLHT;GVP;[MLL_;HIOSHPKPN;HJ

NPYPLJZ;KPQPTTGV_;ZVPHPKTIJK;G[HPV;`PLNIKO]

12:1:2( /SP;ZGVHIGL; TG[PH_; [GQHJV; IK; HSP;PYGLMGHIJK;J[

NPTIOK;THVPKOHS;J[;QJKKPQHIJKT;TSGLL;\P;HGaPK;GT;OIYPK

IK;/G\LP;(]
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\_;G;QJYPV;ZLGHP;J[;TM[[IQIPKHL_;LGVOP;TIgP;GKN

HSIQaKPTT;GKN;SGYIKO;G;SJLP;J[;TIgP;KJH;LGVOPV
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LPTT;HSGK;.](;HIRPT;HSP;KJRIKGL;NIGRPHPV;J[;HSP;[GTHPKPV]
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12:!:7:1; /SP;NITHGKQP;\PH`PPK;HSP;QPKHVPT;J[;GK_;H`J

GNfGQPKH; [GTHPKPVT; TSGLL; KJH; PiQPPN; 6.!; JV; 6DD; RR<

`SIQSPYPV;IT;LPTT<;̀ SPVP;!;IT;HSP;HSIQaKPTT;J[;HSP;HSIKKPV

ZLGHP]

12:!:7:!( /SP; NITHGKQP; \PH`PPK; HSP; QPKHVPT; J[; H`J

GNfGQPKH;[GTHPKPVT;UZIHQSX;IK;G;LIKP;L_IKO;IK;HSP;NIVPQHIJK

J[;THVPTT<;TSGLL;KJH;PiQPPN;)>!;JV;.DD;RR<;̀ SIQSPYPV;IT

LPTT<;IK;HPKTIJK;RPR\PVT;GKN;).!;JV;.DD;RR<;̀ SIQSPYPV

IT;LPTT<;IK;QJRZVPTTIJK;RPR\PVTl;̀ SPVP;!;IT;HSP;HSIQaKPTT

J[;HSP;HSIKKPV;ZLGHP];1K;HSP;QGTP;J[;QJRZVPTTIJK;RPR\PVT

`SPVPIK;[JVQPT;GVP;HVGKT[PVVPN;HSVJMOS;\MHHIKO;[GQPT<

HSIT;NITHGKQP;TSGLL;KJH;PiQPPN;8](;HIRPT;HSP;NIGRPHPV;J[

HSP;[GTHPKPVT;[JV;G;NITHGKQP;PeMGL;HJ;)](;HIRPT;HSP;̀ INHS

J[;HSP;RPR\PV;[VJR;HSP;\MHHIKO;[GQPT]

12:!:7:7( /SP;NITHGKQP;\PH`PPK;HSP;QPKHVPT;J[;GK_;H`J

QJKTPQMHIYP;[GTHPKPVT;IK;G;LIKP;GNfGQPKH;GKN;ZGVGLLPL;HJ

GK;PNOP;J[;GK;JMHTINP;ZLGHP;TSGLL;KJH;PiQPPN;)DD;RR

ZLMT;8!;JV;.DD;RR<;`SIQSPYPV;IT;LPTT<;IK;QJRZVPTTIJK

GKN;HPKTIJK;RPR\PVTl;`SPVP;!;IT;HSP;HSIQaKPTT;J[;HSP

HSIKKPV;JMHTINP;ZLGHP]

12:!:7:<( %SPK; [GTHPKPVT; GVP; THGOOPVPN; GH; PeMGL

IKHPVYGLT;GKN;HSP;OGMOP;NJPT;KJH;PiQPPN;-(;RR<;HSP

TZGQIKO; TZPQI[IPN; IK; 12:!:7:!; GKN;12:!:7:7; \PH`PPK

QPKHVPT;J[;[GTHPKPVT;RG_;\P;IKQVPGTPN;\_;(D;ZPVQPKH<

TM\fPQH;HJ;HSP;RGiIRMR;TZGQIKO;TZPQI[IPN;IK;12:!:7:1]
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12:!:<:1( /SP; PNOP; NITHGKQP; IT; HSP; NITHGKQP; GH; VIOSH

GKOLPT; HJ; HSP;NIVPQHIJK;J[;THVPTT;[VJR;HSP;QPKHVP;J[;G

SJLP; HJ; HSP; GNfGQPKH; PNOP]; /SP; PKN; NITHGKQP; IT; HSP

NITHGKQP;IK;HSP;NIVPQHIJK;J[;THVPTT;[VJR;HSP;QPKHVP;J[;G

SJLP;HJ;HSP;PKN;J[;HSP;PLPRPKH]

1K;TLJHHPN;SJLPT<;HSP;PNOP;GKN;PKN;NITHGKQPT;TSJMLN;\P

RPGTMVPN;[VJR;HSP;PNOP;JV;PKN;J[;HSP;RGHPVIGL;HJ;HSP

QPKHVP;J[;IHT;PKN;VGNIMT;JV;HSP;QPKHVP;LIKP;J[;HSP;TLJH<

`SIQSPYPV;IT;TRGLLPV];1K;JYPVTIgP;SJLPT<;HSP;PNOP;GKN

PKN;NITHGKQPT;TSJMLN;\P;HGaPK;GT;HSP;NITHGKQP;[VJR;HSP

VPLPYGKH;PNOPWPKN;ZLMT;SGL[;HSP;NIGRPHPV;J[;HSP;THGKNGVN

QLPGVGKQP;SJLP;QJVVPTZJKNIKO;HJ;HSP;[GTHPKPV<;LPTT;HSP

KJRIKGL;NIGRPHPV;J[;HSP;JYPVTIgP;SJLP]

12:!:<:!( /SP;RIKIRMR;PNOP;GKN;PKN;NITHGKQPT;[VJR

HSP;QPKHVP;J[;GK_;SJLP; HJ; HSP;KPGVPTH;PNOP;J[;G;ZLGHP

TSGLL;KJH;\P; LPTT; HSGK;)]-; HIRPT; HSP;SJLP;NIGRPHPV; IK

QGTP;J[;TSPGVPN;JV;SGKN^[LGRP;QMH;PNOPTl;GKN;)](;HIRPT

HSP;SJLP;NIGRPHPV;IK;QGTP;J[;VJLLPN<;RGQSIKP^[LGRP;QMH<

TG`K;GKN;ZLGKPN;PNOPT]

12:!:<:7( /SP;RGiIRMR;PNOP;NITHGKQP;HJ;HSP;KPGVPTH

LIKP;J[;[GTHPKPVT;[VJR;GK;PNOP;J[;GK_;MK^THI[[PKPN;ZGVH

TSJMLN;KJH;PiQPPN;).!ε<;`SPVP;ε;m;U.(DW,_X
)W.;GKN;!;IT

HSP;HSIQaKPTT;J[;HSP;HSIKKPV;JMHPV;ZLGHP];/SIT;̀ JMLN;KJH

GZZL_;HJ;[GTHPKPVT;IKHPVQJKKPQHIKO;HSP;QJRZJKPKHT;J[

\GQa; HJ;\GQa; HPKTIJK;RPR\PVT];%SPVP; HSP;RPR\PVT

GVP;PiZJTPN;HJ;QJVVJTIYP;IK[LMPKQPT<;HSP;RGiIRMR;PNOP

NITHGKQP;TSGLL;KJH;PiQPPN;8D;RR;ZLMT;8!<;`SPVP;!;IT;HSP

HSIQaKPTT;J[;HSIKKPV;QJKKPQHPN;ZLGHP]

12:!:8( 06-C#+N&46)!'+'$)

12:!:8:1(1K;QGTP;J[;RPR\PVT;QJYPVPN;MKNPV;12:!:<:7<

`SPK;HSP;RGiIRMR;NITHGKQP;\PH`PPK;QPKHVPT;J[;H`J

GNfGQPKH;[GTHPKPVT;GT;TZPQI[IPN;IK;12:!:<:7(IT;PiQPPNPN<

HGQaIKO;[GTHPKPVT;KJH;TM\fPQHPN;HJ;QGLQMLGHPN;THVPTT;TSGLL

\P;MTPN]

12:!:8:!( /GQaIKO;[GTHPKPVT;TSGLL;SGYP;TZGQIKO;IK;G;LIKP

KJH; PiQPPNIKO; 6.; HIRPT; HSP; HSIQaKPTT; J[; HSP; HSIKKPV

JMHTINP;ZLGHP;JV;6DD;RR<;`SIQSPYPV;IT;LPTT];%SPVP;HSP

ZLGHPT;GVP;PiZJTPN;HJ;HSP;`PGHSPV<;HSP;TZGQIKO;IK;LIKP
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"$%B):#)"&#,-')%#,(%',,',#&$',#"$(#'02''&#(-'
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,(%',,5
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12:8:10:!:! (>*Y<#+'%&<'6$#+N:&<'+%#+N&6+%&)"'6$

%SPVP; \PGVIKO; THVPTT<; ,\V& IT; QJR\IKPN; `IHS; \PKNIKO

UHPKTILP;JV;QJRZVPTTIYPX<;,\;GKN;TSPGV;THVPTTPT<;G;MKNPV

HSP; RJTH; MK[GYJVG\LP; QJKNIHIJKT; J[; LJGNIKO; IK; \MHH

`PLNT<; HSP; PeMIYGLPKH; THVPTT<; ,P; GT; J\HGIKPN; [VJR; HSP

[JLLJ`IKO;[JVRMLG<;TSGLL;KJH;PiQPPN;HSP;YGLMPT;GLLJ`PN

[JV;HSP;ZGVPKH;RPHGLb

( ( (
/ ? ?2 ? ?2 5& & & & & B= + + +

`SPVP

,P a PeMIYGLPKH;THVPTTl

,\ a QGLQMLGHPN;THVPTT;NMP;HJ;\PKNIKO<;IK;2WRR.l

,\V a QGLQMLGHPN;THVPTT;NMP;HJ;\PGVIKO<;IK;2WRR.l

GKN

G a TSPGV;THVPTT<;IK;2WRR.]

12:8:11; %SPVP; G; ZGQaIKO; IT; `PLNPN; \PH`PPK; H`J

RPR\PVT;GKN;IT;LPTT;HSGK;>;RR;HSIQa<;JV;IT;HJJ;HSIK;HJ

GLLJ`; ZVJYITIJK; J[; GNPeMGHP; `PLNT; JV; HJ; ZVPYPKH

\MQaLIKO<;HSP;ZGQaIKO;TSGLL;\P;HVIRRPN;[LMTS;`IHS;HSP

PNOPT;J[;HSP;PLPRPKH;TM\fPQH;HJ;HSP;NPTIOK;GQHIJK;GKN

HSP;TIgP;J[;HSP;̀ PLNT;GLJKO;HSP;PNOPT;TSGLL;\P;IKQVPGTPN

JYPV; HSP; VPeMIVPN; TIgP; \_; GK; GRJMKH; PeMGL; HJ; HSP

HSIQaKPTT;J[;HSP;ZGQaIKO];"HSPV`ITP<;HSP;ZGQaIKO;TSGLL

PiHPKN;\P_JKN;HSP;PNOPT;GKN;TSGLL;\P;[ILLPH;`PLNPN;HJ

HSP;ZIPQPT;\PH`PPK;`SIQS;IH;IT;[IHHPN]

12:2( +BH@LC(GM(-GCCB?D@GCH

$GQS;PLPRPKH;IK;G;QJKKPQHIJK;TSGLL;\P;NPTIOKPN;TJ;HSGH

HSP;THVMQHMVP;IT;QGZG\LP;J[;VPTITHIKO;HSP;NPTIOK;GQHIJKT]

+JKKPQHIJKT;GKN;GNfGQPKH;VPOIJKT;J[;HSP;RPR\PVT;TSGLL

\P;NPTIOKPN;\_;NITHVI\MHIKO;HSP;NPTIOK;GQHIJK;P[[PQHT

TMQS;HSGH;HSP;[JLLJ`IKO;VPeMIVPRPKHT;GVP;TGHIT[IPNb

GX &PTIOK; GQHIJK; P[[PQHT; NITHVI\MHPN; HJ; YGVIJMT

PLPRPKHT; TSGLL; \P; IK; PeMILI\VIMR; `IHS; HSP

NPTIOK;GQHIJK;P[[PQHT;JK;HSP;QJKKPQHIJK<

\X #PeMIVPN;NP[JVRGHIJKT;IK;HSP;PLPRPKHT;J[;HSP

QJKKPQHIJKT; GVP; `IHSIK; HSPIV; NP[JVRGHIJKT

QGZGQIHIPT<

QX :LL; PLPRPKHT; IK; HSP; QJKKPQHIJKT; GKN; HSP

GNfGQPKH;GVPGT;J[;RPR\PVT;TSGLL;\P;QGZG\LP

J[;VPTITHIKO;HSP;NPTIOK;GQHIJK;P[[PQHT;GQHIKO;JK

HSPR<;GKN

NX +JKKPQHIJK;PLPRPKHT;TSGLL;VPRGIK;THG\LP;MKNPV

HSP;NPTIOK;GQHIJK;P[[PQHT;GKN;NP[JVRGHIJKT]

12:2:1; +JKKPQHIJKT;QGK;\P;QLGTTI[IPN;GT;VIOIN<;TPRI^

VIOIN;GKN;[LPiI\LP;[JV;HSP;ZMVZJTP;J[;GKGL_TIT;GKN;NPTIOK

GT;ZPV;HSP;VPQJRRPKNGHIJK;IK;:KKPi;$];+JKKPQHIJKT

`IHS;TM[[IQIPKH;VJHGHIJKGL;THI[[KPTT;RG_;\P;QJKTINPVPN

GT;VIOIN];$iGRZLPT;J[;VIOIN;QJKKPQHIJKT;IKQLMNP;[LMTS

PKN^ZLGHP; QJKKPQHIJK; GKN; PiHPKNPN; PKN^ZLGHP

QJKKPQHIJKT]; +JKKPQHIJKT; `IHS; KPOLIOI\LP; VJHGHIJKGL

THI[[KPTT; RG_; \P; QJKTINPVPN; GT; [LPiI\LP; UZIKKPNX]

$iGRZLPT;J[;[LPiI\LP;QJKKPQHIJKT; IKQLMNP;TIKOLP;GKN

NJM\LP; `P\; GKOLP; QJKKPQHIJKT; GKN; SPGNPV; ZLGHP

QJKKPQHIJKT];%SPVP;G;QJKKPQHIJK;QGKKJH;\P;QLGTTI[IPN

GT; PIHSPV; VIOIN; JV; [LPiI\LP<; IH; TSGLL; \P; GTTMRPN; HJ; \P

TPRI^VIOIN];$iGRZLPT;J[;TPRI^VIOIN;QJKKPQHIJKT;IKQLMNP

HJZ;GKN;TPGH;GKOLP;QJKKPQHIJK;GKN;HJZ;GKN;TPGH;GKOLP

`IHS;TIKOLPWNJM\LP;`P\;GKOLPT]

12:2:!; &PTIOK;TSGLL;\P;JK;HSP;\GTIT;J[;GK_;VGHIJKGL;RPHSJN

TMZZJVHPN;\_;PiZPVIRPKHGL;PYINPKQP];#PTINMGL;THVPTTPT;NMP

HJ;IKTHGLLGHIJK;J[;\JLHT;JV;`PLNIKO;KJVRGLL_;KPPN;KJH;\P

QJKTINPVPN;IK;THGHIQGLL_;LJGNPN;THVMQHMVPT];+JKKPQHIJKT;IK

Q_QLIQGLL_;LJGNPN;THVMQHMVPT;TSGLL;\P;NPTIOKPN;QJKTINPVIKO

[GHIOMP;GT;OIYPK; IK;*PQHIJK;>UZX];!JV; PGVHSeMGaP; LJGN

QJR\IKGHIJKT<; HSP; QJKKPQHIJKT; TSGLL; \P; NPTIOKPN; HJ

`IHSTHGKN;HSP;QGLQMLGHPN;NPTIOK;GQHIJK;P[[PQHT;GKN;PiSI\IH

VPeMIVPN;NMQHILIH_;GT;TZPQI[IPN;IK;*PQHIJK;>UKX]

12:2:7( 7PGR;GKN;QJLMRK;TZLIQP;TSGLL;\P;NPTIOKPN;IK

GQQJVNGKQP; `IHS; HSP; VPQJRRPKNGHIJK; OIYPK; IK; /T!

GKN;/T7]

12:;( =@C@IOI(+BH@LC(#?D@GC(GC(-GCCB?D@GC

+JKKPQHIJKT;QGVV_IKO;NPTIOK;GQHIJK;P[[PQHT<;PiQPZH;[JV

LGQIKO;QJKKPQHIJKT<;QJKKPQHIJKT;J[;TGO;VJNT<;ZMVLIKT;GKN

OIVHT<;TSGLL;\P;NPTIOKPN;HJ;HVGKTRIH;HSP;OVPGHPV;J[<

GX HSP;NPTIOK;GQHIJK;IK;HSP;RPR\PVl;GKN

\X HSP;RIKIRMR;NPTIOK;GQHIJK;P[[PQHT;PiZVPTTPN

PIHSPV; GT; HSP; YGLMP; JV; HSP; [GQHJV; HIRPT; HSP

RPR\PV;NPTIOK;QGZGQIH_;[JV;HSP;RIKIRMR;TIgP

J[;RPR\PV;VPeMIVPN;\_;HSP;THVPKOHS;LIRIH;THGHP<

TZPQI[IPN;GT;[JLLJ`Tb

)X >*++'-!#*+)&#+&$#N#%&-*+)!$.-!#*+;j;:

\PKNIKO;RJRPKH;J[;GH;LPGTH;D](;HIRPT;HSP

RPR\PV;NPTIOK;RJRPKH;QGZGQIH_]

!14];)B;$2&;!133$/;%$3&;2"#0:3;/"

&1#$+/1"2;"#;!"#+$
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.X >*++'-!#*+)& !*& <'6Y& #+& )#Y37'

-*+)!$.-!#*+&j(:;TSPGV;[JVQP;J[;GH;LPGTH

D])(; HIRPT; HSP; RPR\PV; NPTIOK; TSPGV

QGZGQIH_;JV;8D;a2<;`SIQSPYPV;IT;LPTTPV]

6X >*++'-!#*+)& 6!& !"'& '+%)& *,& !'+)#7'& *$

-*Y3$'))#*+& Y'Y<'$; j; :; [JVQP; J[; GH

LPGTH; D]6; HIRPT; HSP; RPR\PV; NPTIOK

QGZGQIH_]

8X 537#-')& #+& Y'Y<'$)& ).<R'-!'%& !*& 62#67

!'+)#*+;j;:;[JVQP;J[;GH;LPGTH;D]6;HIRPT

HSP;RPR\PV;NPTIOK;QGZGQIH_;IK;HPKTIJK]

(X 537#-')& #+& Y'Y<'$)& ).<R'-!'%& !*& 62#67

-*Y3$'))#*+;j;!JV;PKNT;ZVPZGVPN;[JV;[MLL

QJKHGQH;IK;GQQJVNGKQP;̀ IHS;!7:;:1<;IH;TSGLL

\P; ZPVRITTI\LP; HJ; QGVV_; QJRZVPTTIYP

GQHIJKT;\_;\PGVIKO;JK;QJKHGQH; TMV[GQPT]

%SPK; RPR\PVT; GVP; ZVPZGVPN; [JV; [MLL

QJKHGQH;HJ;\PGV;GH;TZLIQPT<;HSPVP;TSGLL;\P

TM[[IQIPKH; [GTHPKPVT; HJ; SJLN; GLL; ZGVHT

TPQMVPL_;IK;ZLGQP];/SP;[GTHPKPVT;TSGLL;\P

TM[[IQIPKH; HJ; HVGKTRIH;G;[JVQP;J[;GH; LPGTH

D])(; HIRPT; HSP;RPR\PV;NPTIOK;QGZGQIH_

IK;GiIGL;QJRZVPTTIJK]

%SPK;RPR\PVT;GVP;KJH;ZVPZGVPN;[JV;[MLL

QJKHGQH<; HSP; TZLIQP; RGHPVIGL; GKN; IHT

[GTHPKPVT; TSGLL; \P; GVVGKOPN; HJ; SJLN; GLL

ZGVHT; IK; LIKP; GKN; TSGLL; \P; NPTIOKPN; HJ

HVGKTRIH;G;[JVQP;J[;GH;LPGTH;D]6;HIRPT;HSP

RPR\PV; NPTIOK; QGZGQIH_; IK; GiIGL

QJRZVPTTIJK]

1K; GNNIHIJK<; TZLIQPT; LJQGHPN; \PH`PPK

ZJIKHT;J[;P[[PQHIYP;LGHPVGL;TMZZJVH;TSGLL;\P

NPTIOKPN; [JV; HSP; NPTIOK; GiIGL; [JVQP<; EN

ZLMT;G;NPTIOK;\PKNIKO;RJRPKH<;KJH;LPTT

HSGK; HSP; NPTIOK; \PKNIKO; RJRPKH

DN&a&EN 7TW);DDD&`SPVP<&7T;IT;HSP;NITHGKQP

\PH`PPK; ZJIKHT; J[; P[[PQHIYP; LGHPVGL

TMZZJVH]

>X 537#-')&#+&,7'2.$67&Y'Y<'$);j;:;\PKNIKO

RJRPKH;J[;D]6;HIRPT;HSP;RPR\PV;NPTIOK

QGZGQIH_;IK;\PKNIKO];/SIT;ZVJYITIJK;TSGLL

KJH;GZZL_;HJ;TZLIQPT;NPTIOKPN;HJ;HVGKTRIH

TSPGV;[JVQP;JKL_]

:;TZLIQP;TM\fPQHPN;HJ;G;TSPGV;[JVQP;JKL_

TSGLL;\P;NPTIOKPN;HJ;HVGKTRIH;HSP;NPTIOK

TSPGV; [JVQP; HJOPHSPV; `IHS; GK_; \PKNIKO

RJRPKH;VPTMLHIKO;[VJR;HSP;PQQPKHVIQIH_;J[

HSP;[JVQP;`IHS;VPTZPQH;HJ;HSP;QPKHVJIN;J[

HSP;OVJMZ]

-X 537#-')&#+&Y'Y<'$)&).<R'-!&!*&-*Y<#+'%

6-!#*+);h;:;TZLIQP;IK;G;RPR\PV;TM\fPQH;HJ

G;QJR\IKGHIJK;J[;NPTIOK;GiIGL;HPKTIJK;JV

NPTIOK; GiIGL; QJRZVPTTIJK; GKN; NPTIOK

\PKNIKO; RJRPKH; TSGLL; TGHIT[_

VPeMIVPRPKHT; IK; U8X<; U(X; GKN; U>X<

TIRMLHGKPJMTL_]

!JV;PGVHSeMGaP;LJGN;QJR\IKGHIJKT<; HSP;NPTIOK;GQHIJK

P[[PQHT;TZPQI[IPN;IK;HSIT;TPQHIJK;RG_;KPPN;HJ;\P;IKQVPGTPN

HJ;RPPH;HSP;VPeMIVPN;\PSGYIJMV;J[;HSP;THPPL;[VGRP;GKN

TSGLL;QJRZL_;`IHS;*PQHIJK;>UKX]

12:Q(%CDBNHB?D@GCH

0PR\PVT;JV; QJRZJKPKHT;RPPHIKO; GH; G; fJIKH; TSGLL; \P

GVVGKOPN; HJ; HVGKT[PV; HSP; NPTIOK; GQHIJKT; \PH`PPK; HSP

ZGVHT<;`SPVPYPV;ZVGQHIQG\LP<;`IHS;HSPIV;QPKHVJINGL;GiPT

RPPHIKO;GH;G;ZJIKH];%SPVP;HSPVP;IT;PQQPKHVIQIH_;GH;fJIKHT<

HSP;RPR\PVT;GKN;QJRZJKPKHT;TSGLL;\P;NPTIOKPN;[JV;HSP

NPTIOK; \PKNIKO; RJRPKHT; `SIQS; VPTMLH; NMP; HJ

PQQPKHVIQIH_]

/SP;NITZJTIHIJK;J[; [ILLPH;`PLNT; HJ;\GLGKQP; HSP;NPTIOK

GQHIJKT; G\JMH; HSP; QPKHVJINGL; GiIT; JV; GiPT; [JV; PKN

QJKKPQHIJKT;J[;TIKOLP;GKOLP<;NJM\LP;GKOLP;GKN;TIRILGV

H_ZP; RPR\PVT; IT; KJH; VPeMIVPN; [JV; THGHIQGLL_; LJGNPN

RPR\PVT; \MH; IT; VPeMIVPN; [JV; RPR\PVT<; QJKKPQHIJK

QJRZJKPKHT;TM\fPQH;HJ;[GHIOMP;LJGNIKO]

$QQPKHVIQIH_; \PH`PPK; HSP; QPKHVJINGL; GiPT; J[; GKOLP

RPR\PVT; GKN; HSP; OGMOP; LIKPT; [JV; HSPIV; \JLHPN; PKN

QJKKPQHIJKT; RG_; \P; KPOLPQHPN; IK; THGHIQGLL_; LJGNPN

RPR\PVT<; \MH; TSGLL; \P; QJKTINPVPN; IK; RPR\PVT; GKN

QJKKPQHIJK;QJRZJKPKHT;TM\fPQH;HJ;[GHIOMP;LJGNIKO]

12:9( -PG@?B(GM(/EHDBCBNH

%SPVP; TLIZ; IK; HSP; TPVYIQPG\ILIH_; LIRIH; THGHP; IT; HJ; \P

GYJINPN; IK; G; QJKKPQHIJK<; SIOS^THVPKOHS; \JLHT; IK; G

[VIQHIJK^H_ZP;fJIKH<;[IHHPN;\JLHT;JV;`PLNT;TSGLL;\P;MTPN]

%SPVP;G;fJIKH;IT;TM\fPQHPN;HJ;IRZGQH;JV;YI\VGHIJK<;PIHSPV

SIOS;THVPKOHS;\JLHT;IK;G;[VIQHIJK;H_ZP;fJIKH;JV;JVNIKGV_

\JLHT;`IHS;LJQaIKO;NPYIQPT;JV;`PLNT;TSGLL;\P;MTPN]

12:10(-GCCB?D@GC(-GIJGCBCDH

+JKKPQHIJK;QJRZJKPKHT;UQLPGHT<;OMTTPH;ZLGHPT<;\VGQaPHT

GKN; HSP; LIaPX; JHSPV; HSGK; QJKKPQHJVT<; TSGLL; SGYP; HSPIV

QGZGQIHIPT; GTTPTTPN; MTIKO; HSP; ZVJYITIJKT; J[; *PQHIJKT

>UPX<;>U[X<;>UOX<;>USX;GKN;>UIX<;GT;GZZLIQG\LP]

12:11( #CEFKH@H(GM(E()GFDW^BFA(,NGOJ

12:11:1( =*7!FJ'7%&T$*.3&5.<R'-!&!*&\+1376+'&B*6%#+N

12:11:1:1; T'+'$67&Y'!"*%&*,&6+67M)#)

/SP;NPTIOK;[JVQP;IK;G;\JLHW`PLN;JV;NPTIOK;[JVQP;ZPV;MKIH

LPKOHS;IK;G;\JLHW`PLN;OVJMZ;TM\fPQH;HJ;IK^ZLGKP;LJGNIKO

TSGLL;\P;NPHPVRIKPN;IK;GQQJVNGKQP;`IHS;HSP;[JLLJ`IKOb

GX /SP;QJKKPQHIJK;ZLGHPT;TSGLL;\P;QJKTINPVPN;HJ

\P; VIOIN;GKN; HJ; VJHGHP; VPLGHIYP; HJ;PGQS;JHSPV

G\JMH; G; ZJIKH; aKJ`K; GT; HSP; IKTHGKHGKPJMT

QPKHVP;J[;VJHGHIJK;J[;HSP;OVJMZ]
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\X 1K;HSP;QGTP;J[;G;OVJMZ;TM\fPQH;HJ;G;ZMVP;QJMZLP

JKL_<; HSP; IKTHGKHGKPJMT; QPKHVP; J[; VJHGHIJK

QJIKQINPT;̀ IHS;HSP;OVJMZ;QPKHVJIN];1K;HSP;QGTP

J[; IK^ZLGKP;TSPGV;[JVQP;GZZLIPN;GH; HSP;OVJMZ

QPKHVJIN<; HSP; IKTHGKHGKPJMT; QPKHVP; J[; HSP

VJHGHIJK;IT;GH;IK[IKIH_;GKN;HSP;NPTIOK;[JVQP;IT

MKI[JVRL_;NITHVI\MHPN;HSVJMOSJMH; HSP;OVJMZ]

1K; GLL; JHSPV; QGTPT<; PIHSPV; HSP; VPTMLHT; J[

IKNPZPKNPKH;GKGL_TPT;[JV;G;ZMVP;QJMZLP;GLJKP

GKN;[JV;GK;IK^ZLGKP;TSPGV;[JVQP;GZZLIPN;GH;HSP

OVJMZ; QPKHVJIN; TSGLL; \P; TMZPVZJTPN<; JV; G

VPQJOKIgPN;RPHSJN;J[;GKGL_TIT;TSGLL;\P;MTPN]

QX /SP;NPTIOK;[JVQP;IK;G;\JLH;JV;NPTIOK;[JVQP;ZPV

MKIH;LPKOHS;GH;GK_;ZJIKH;IK;HSP;OVJMZ;TSGLL;\P

GTTMRPN; HJ;GQH; GH; VIOSH;GKOLPT; HJ; HSP; VGNIMT

[VJR; HSGH; ZJIKH; HJ; HSP; IKTHGKHGKPJMT; QPKHVP<

GKN; TSGLL; \P; HGaPK; GT; ZVJZJVHIJKGL; HJ; HSGH

VGNIMT]

12:11:! ; =*7!FJ'7%& T$*.3& 5.<R'-!& !*& Q.!1*,1E76+'

B*6%#+N

12:11:!:1& T'+'$67&Y'!"*%&*,&6+67M)#)

/SP;NPTIOK;[JVQP;J[;G;\JLH;IK;\JLH;OVJMZ;JV;NPTIOK;[JVQP

ZPV;MKIH;LPKOHS;IK;HSP;[ILLPH;`PLN;OVJMZ;TM\fPQH;HJ;JMH^

J[^ZLGKP;LJGNIKO;TSGLL;\P;NPHPVRIKPN;IK;GQQJVNGKQP;̀ IHS

HSP;[JLLJ`IKOb

GX &PTIOK;[JVQP;IK;HSP;\JLHT;JV;ZPV;MKIH;LPKOHS;IK

HSP;[ILLPH;̀ PLN;OVJMZ;VPTMLHIKO;[VJR;GK_;TSPGV

[JVQP;JV;GiIGL;[JVQP;TSGLL;\P;QJKTINPVPN;HJ;\P

PeMGLL_; TSGVPN; \_; GLL; \JLHT; IK; HSP; OVJMZ; JV

MKI[JVRL_;NITHVI\MHPN;JYPV;HSP;LPKOHS;J[; HSP

[ILLPH;`PLN;OVJMZ]

\X &PTIOK;[JVQP;VPTMLHIKO;[VJR;G;NPTIOK;\PKNIKO

RJRPKH;TSGLL;\P;QJKTINPVPN;HJ;YGV_;LIKPGVL_

`IHS; NITHGKQP; [VJR; HSP; VPLPYGKH; QPKHVJINGL

GiPT];/SP;[JLLJ`IKO;TSGLL;GLTJ;\P;QJKTINPVPNb

)X 1K;\PGVIKO;H_ZP;J[;\JLH;OVJMZ;ZLGHPT;IK;HSP

QJRZVPTTIJK;TINP;J[;HSP;KPMHVGL;GiIT;GKN

JKL_;\JLHT;IK;HSP;HPKTIJK;TINP;J[;HSP;KPMHVGL

GiIT;RG_;\P;QJKTINPVPN;[JV;QGLQMLGHIKO;HSP

KPMHVGL;GiIT;GKN;TPQJKN;RJRPKH;J[;GVPG]

.X 1K;HSP;[VIQHIJK;OVIZ;\JLH;OVJMZ<;JKL_;HSP

\JLHT; TSGLL; \P; QJKTINPVPN; IK; HSP

QGLQMLGHIJK; J[; KPMHVGL; GiIT; GKN; TPQJKN

RJRPKH;J[;GVPG]

6X /SP;[ILLPH;̀ PLN;OVJMZ;TSGLL;\P;QJKTINPVPN

IK;ITJLGHIJK;[VJR;HSP;QJKKPQHPN;PLPRPKHl

[JV;HSP;QGLQMLGHIJK;J[;QPKHVJIN;GKN;TPQJKN

RJRPKH;J[;HSP;`PLN;LPKOHS]

12:11:!:!; ;7!'$+6!#('&6+67M)#)

/SP;NPTIOK;[JVQP;ZPV;MKIH;LPKOHS;IK;G;[ILLPH;`PLNW\JLH

OVJMZ;RG_;GLHPVKGHIYPL_;\P;NPHPVRIKPN;\_;QJKTINPVIKO

HSP;[ILLPH;`PLN;OVJMZ;GT;GK;PiHPKTIJK;J[;HSP;QJKKPQHPN
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G;RJRPKH;J[;)].;HIRPT;HSP;[MLL;ZLGTHIQ;RJRPKH;J[;HSP

\VGQPN;TPQHIJK;G\JMH;HSP;\MQaLIKO;GiIT]

1Q:;:7:<; 4MTTPH;ZLGHPT;TSGLL;\P;QSPQaPN;[JV;\MQaLIKO

JMH;J[;HSPIV;ZLGKP]

1Q:Q( 5JB?@EF(-GC?BCDN@?EFFK()NE?BA(/NEIBH(U5-)/V

1Q:Q:1( *ZPQIGL;QJKQPKHVIQGLL_;\VGQPN;[VGRPT;U*+7!X

TSJMLN; \P; TSJ`K; HJ; `IHSTHGKN; IKPLGTHIQ; NP[JVRGHIJK

QJVVPTZJKNIKO;HJ;G;fJIKH;VJHGHIJK;J[;GH;LPGTH;D]D8;VGNIGKT

`IHSJMH;NPOVGNGHIJK;IK;THVPKOHS;GKN;THI[[KPTT;\PLJ`;HSP

[MLL;_IPLN;YGLMP];*ZPQIGL;QJKQPKHVIQGLL_;\VGQPN;[VGRPT

RPPHIKO; HSP; VPeMIVPRPKHT; J[; HSIT; *PQHIJK; TSGLL; \P

NPPRPN;HJ;TGHIT[_;HSP;VPeMIVPN;IKPLGTHIQ;NP[JVRGHIJK]

1Q:Q:1:1 (*ZPQIGL;QJKQPKHVIQGLL_;\VGQPN;[VGRPT;U*+7!X

RG_; \P; MTPN; IK; GK_; TPITRIQ; gJKP; U)''; 8; J[; ,GVH; >

c*HVMQHMVGL;&PTIOK<;*PQHIJK;);3JGNT<;!JVQPT;GKN;$[[PQHTd

J[;HSP;+JNPX;GKN;[JV;GK_;\MILNIKO;UIRZJVHGKQP^[GQHJV

YGLMPX]

1Q:Q:1:! ; /SP; ZVJYITIJK; IK; HSIT; *PQHIJK; GZZL_; [JV

NIGOJKGL;GKN;@^\VGQIKO;JKL_];*ZPQIGLITH;LIHPVGHMVP;RG_

\P; QJKTMLHPN; [JV; ?; GKN; IKYPVHPN^?; H_ZP; \VGQIKO]; F

\VGQIKO; TSGLL; KJH; \P; ZPVRIHHPN; IK; T_THPR; HJ; VPTITH

PGVHSeMGaP]

1Q:Q:!; =$6-#+N&D'Y<'$)

1Q:Q:!:1 (7VGQIKO;RPR\PVT; TSGLL;\P;RGNP;J[;$.(D7

THPPL;J[;HSP;GQQPZHPN;THGKNGVN;o>^>U>Xp;JV;J[;THPPL;SGYIKO

+SGVZ_; ?^KJHQS; PKPVO_; KJH; LPTT; HSGK; .-; E; GH; HSP

RIKIRMR;NPTIOK;HPRZPVGHMVP]

1Q:Q:!:!( /SP;TLPKNPVKPTT;J[;\VGQIKO;RPR\PVT;TSGLL;KJH

PiQPPN;)>D;UPiQPZH;[JV;SGKOPV;PLPRPKHT<;̀ SIQS;TMZZJVH

JKL_;OVGYIH_;LJGNX]

1Q:Q:!:7; /SP;VPeMIVPN;QJRZVPTTIYP;THVPKOHS;J[;\VGQIKO

RPR\PV;TSGLL;KJH;PiQPPN;HSP;NPTIOK;THVPKOHS;IK;GiIGL

QJRZVPTTIJK;EN;U)'';17:1:!X]

1Q:Q:!:<; :LJKO; GK_; LIKP; J[; \VGQIKO<; \VGQPT; TSGLL; \P

ZVJYINPN;TMQS;HSGH;[JV;LGHPVGL;LJGNIKO;IK;PIHSPV;NIVPQHIJK<

HSP;HPKTIJK;\VGQPT;̀ ILL;VPTITH;\PH`PPK;6D;GKN;-D;ZPVQPKH

J[;HSP;LJGN]

1Q:Q:!:8( 7VGQPN; QVJTT^TPQHIJK; TSGLL; \P; ZLGTHIQ; GT

NP[IKPN;IK;9:;:!]

1Q:Q:!:2; 1K; \MILH^MZ; \VGQPT<; HSP; TZGQIKO; J[; HGQa

QJKKPQHIJKT;TSGLL;\P;TMQS;HSGH;HSP;TLPKNPVKPTT;VGHIJ;J[

IKNIYINMGL;PLPRPKH;\PH`PPK;TMQS;QJKKPQHIJKT;TSGLL;KJH

PiQPPN;D]8;HIRPT;HSP;OJYPVKIKO;TLPKNPVKPTT;VGHIJ;J[;HSP

\VGQP;IHTPL[];7JLHPN;QJKKPQHIJK;TSGLL;\P;GYJINPN;̀ IHSIK

HSP;RINNLP;JKP^[JMVHS;J[;HSP;QLPGV;\VGQP;LPKOHS;UD].(

HIRPT;HSP;LPKOHS;IK;HSP;RINNLPX]

1Q:Q:!:;( /SP;\VGQIKO;RPR\PVT;TSGLL;\P;NPTIOKPN;TJ

HSGH;OVJTT;GVPG;_IPLNIKO;U)'';1!:!X;GKN;KJH;HSP;KPH;GVPG

VMZHMVP; U)''; 1!:7X( `JMLN; OJYPVK; HSP; NPTIOK; HPKTILP

THVPKOHS]

1Q:Q:7; =$6-#+N&>*++'-!#*+)

1Q:Q:7:1; 7VGQIKO;PKN;QJKKPQHIJKT;TSGLL;\P;NPTIOKPN;HJ

`IHSTHGKN;HSP;RIKIRMR;J[;HSP;[JLLJ`IKOb

GX :;HPKTILP;[JVQP;IK;HSP;\VGQIKO;PeMGL;HJ;)])&,_;Ol

GKN

\X 0GiIRMR;[JVQP;HSGH;QGK;\P;HVGKT[PVVPN;HJ;HSP

\VGQP;\_;HSP;T_THPR]

1Q:Q:7:!; /SP;QJKKPQHIJK;TSJMLN;\P;QSPQaPN;[JV;HPKTIJK

VMZHMVP; GKN; \LJQa; TSPGV; MKNPV; HSP; LJGN; NPHPVRIKPN

IK 1Q:Q:7:1]

1Q:Q:7:7; /SP;QJKKPQHIJK;TSGLL;\P;NPTIOKPN;HJ;̀ IHSTHGKN

G;RJRPKH;J[;)].;HIRPT;HSP;[MLL;ZLGTHIQ;RJRPKH;J[;HSP

\VGQPN;TPQHIJK;G\JMH;HSP;QVIHIQGL;\MQaLIKO;GiIT]

1Q:Q:7:<; 4MTTPH;ZLGHPT;TSGLL;\P;QSPQaPN;[JV;\MQaLIKO

JMH;J[;HSPIV;ZLGKP]

1Q:Q:<; >*7.Y+

1Q:Q:<:1( /SP; QJLMRK; TPQHIJKT; MTPN; IK; TZPQIGL

QJKQPKHVIQGLL_;\VGQPN;[VGRPT;U*+7!X;TSGLL;\P;ZLGTHIQ

GT;NP[IKPN;IK;9:;:!]

1Q:Q:<:!; *ZLIQPT;TSGLL;\P;LJQGHPN;̀ IHSIK;HSP;RINNLP;JKP^

HSIVN; J[; HSP; QJLMRK; QLPGV; SPIOSH]; *ZLIQPT; TSGLL; \P

NPTIOKPN;[JV;HSP;[JVQPT;HSGH;QGK;\P;HVGKT[PVVPN;HJ;IH];1K

GNNIHIJK<; TZLIQPT; IK; QJLMRKT; TSGLL; \P; NPTIOKPN; HJ

NPYPLJZ; GH; LPGTH; HSP; KJRIKGL; TSPGV; THVPKOHS; J[; HSP

TRGLLPV; QJKKPQHPN; RPR\PV; GKN; (D; ZPVQPKH; J[; HSP

KJRIKGL; [LPiMVGL; THVPKOHS; J[; HSP; TRGLLPV; QJKKPQHPN

TPQHIJK]

1Q:9(.??BCDN@?EFFK()NE?BA(/NEIBH(U.)/V

$QQPKHVIQGLL_;\VGQPN;[VGRPT;U$7!X;TSGLL;\P;NPTIOKPN

IK;GQQJVNGKQP;`IHS;TZPQIGLITH;LIHPVGHMVP]

1Q:10( &NA@CENK(=GIBCD(4BH@HD@CL(/NEIBH(U&=4/V

1Q:10:1& "VNIKGV_;RJRPKH;VPTITHIKO;[VGRPT;U"0#!X

TSJMLN; \P; TSJ`K; HJ; `IHSTHGKN; IKPLGTHIQ; NP[JVRGHIJK

QJVVPTZJKNIKO;HJ;G;fJIKH;VJHGHIJK;J[;D]D.;VGNIGKT;̀ IHSJMH

NPOVGNGHIJK;IK;THVPKOHS;GKN;THI[[KPTT;\PLJ`;HSP;[MLL;_IPLN

YGLMP;UDZX];"VNIKGV_;RJRPKH;VPTITHIKO;[VGRPT;RPPHIKO

HSP; VPeMIVPRPKHT; J[; HSIT; TPQHIJK; TSGLL; \P; NPPRPN; HJ

TGHIT[_;HSP;VPeMIVPN;IKPLGTHIQ;NP[JVRGHIJK]

1Q:10:1:1; "VNIKGV_;RJRPKH;VPTITHIKO;[VGRPT;U"0#!X

   
  

     



QQ "#$%&"#'()*%'+%",(-&+.(&/(%"+%#(!012

TSGLL;KJH;\P;MTPN;IK;*PITRIQ;xJKPT;1?;GKN;?;GKN;[JV

\MILNIKOT; `IHS; IRZJVHGKQP; [GQHJV; OVPGHPV; HSGK; MKIH_

U\&+)]DX;IK;*PITRIQ;xJKP;111]

1Q:10:!( ='6Y1!*1>*7.Y+&h*#+!)&6+%&>*++'-!#*+)

+JKKPQHIJKT; GVP; ZPVRIHHPN; HJ; \P; VIOIN; JV; TPRI^VIOIN

RJRPKH; QJKKPQHIJKT; GKN; TSJMLN; TGHIT[_; HSP; QVIHPVIG

IK 1Q:10:!:1;HJ(1Q:10:!:8]

1Q:10:!:1; #IOIN; RJRPKH; QJKKPQHIJKT; TSJMLN; \P

NPTIOKPN;HJ;̀ IHSTHGKN;G;RJRPKH;J[;GH;LPGTH;)].;HIRPT;J[

PIHSPV;HSP;[MLL;ZLGTHIQ;RJRPKH;J[;HSP;QJKKPQHPN;\PGR

JV;HSP;RGiIRMR;RJRPKH;HSGH;QGK;\P;NPLIYPVPN;\_;HSP

\PGR;HJ;HSP;fJIKH;NMP;HJ;HSP;IKNMQPN;`PGaKPTT;GH;HSP

PKNT;J[;HSP;\PGR<;`SIQSPYPV;IT;LPTT]

1Q:10:!:!; *PRI^VIOIN;QJKKPQHIJKT;TSJMLN;\P;NPTIOKPN

HJ;`IHSTHGKN;PIHSPV;G;RJRPKH;J[;GH;LPGTH;D](;HIRPT;HSP

[MLL; ZLGTHIQ; RJRPKH; J[; HSP; QJKKPQHPN; \PGR; JV; HSP

RGiIRMR;RJRPKH;HSGH;QGK;\P;NPLIYPVPN;\_;HSP;T_THPR<

`SIQSPYPV;IT;LPTT];/SP;NPTIOK;RJRPKH;TSGLL;\P;GQSIPYPN

`IHSIK;G;VJHGHIJK;J[;D]D);VGNIGKT];/SP;IK[JVRGHIJK;OIYPK

IK;:KKPi;$;RG_;\P;MTPN;[JV;QSPQaIKO]

1Q:10:!:7; /SP; THI[[KPTT; GKN; THVPKOHS; J[; TPRI^VIOIN

QJKKPQHIJKT;TSGLL;\P;GQQJMKHPN;[JV;IK;HSP;NPTIOK;GKN

HSP;JYPVGLL;THG\ILIH_;J[;HSP;[VGRP;TSGLL;\P;PKTMVPN]

1Q:10:!:<; /SP;VIOIN;GKN;TPRI^VIOIN;QJKKPQHIJKT;TSJMLN

\P;NPTIOKPN;HJ;̀ IHSTHGKN;G;TSPGV;VPTMLHIKO;[VJR;HSP;LJGN

QJR\IKGHIJK; )].&3 s D](13; ZLMT; HSP; TSPGV

QJVVPTZJKNIKO; HJ; HSP; NPTIOK; RJRPKH; NP[IKPN

IK;1Q:10:!:1;GKN;1Q:10:!:!:;VPTZPQHIYPL_]

1Q:10:!:8; 1K;VIOIN;[MLL_;̀ PLNPN;QJKKPQHIJKT<;QJKHIKMIH_

ZLGHPT; o[JV; HPKTIJK; THI[[PKPVT<& )''; 1<:;:1:1U[Xp; J[

HSIQaKPTT;PeMGL;HJ;JV;OVPGHPV;HSGK;HSP;HSIQaKPTT;J[;HSP

\PGR;[LGKOP;TSGLL;\P;ZVJYINPN;GKN;̀ PLNPN;HJ;HSP;QJLMRK

[LGKOPT;GKN;`P\]

1Q:11( 5JB?@EF(=GIBCD(4BH@HD@CL(/NEIBH(U5=4/V

1Q:11:1 ;*ZPQIGL;RJRPKH;VPTITHIKO;[VGRPT;U*0#!X;TSGLL

\P;RGNP;J[;$.(D7;THPPL;J[;HSP;GQQPZHPN;THGKNGVN;o>^>U>Xp

JV;J[;THPPL;SGYIKO;+SGVZ_;?^KJHQS;PKPVO_<;$;+;.-E;GKN

TSJMLN; \P; TSJ`K; HJ; `IHSTHGKN; IKPLGTHIQ; NP[JVRGHIJK

QJVVPTZJKNIKO;HJ;G;fJIKH;VJHGHIJK;J[;D]D8;VGNIGK;`IHSJMH

NPOVGNGHIJK;IK;THVPKOHS;GKN;THI[[KPTT;\PLJ`;HSP;[MLL;_IPLN

YGLMP;UDZX];*ZPQIGL;RJRPKH; VPTITHIKO;[VGRPT;RPPHIKO

HSP;VPeMIVPRPKHT;J[;HSIT;*PQHIJK;TSGLL;\P;NPPRPN;HJ;TGHIT[_

HSP;VPeMIVPN;IKPLGTHIQ;NP[JVRGHIJK]

1Q:11:1:1( *ZPQIGL;RJRPKH; VPTITHIKO; [VGRPT; U*0#!X

RG_; \P; MTPN; IK; GK_; TPITRIQ; gJKP; U)''; (; J[; ,GVH; >

c*HVMQHMVGL;&PTIOK<;*PQHIJK;);3JGNT<;!JVQPT;GKN;$[[PQHTd

J[;HSP;+JNPX;GKN;[JV;GK_;\MILNIKOT;UIRZJVHGKQP^[GQHJV

YGLMPTX]

1Q:11:!; ='6Y1!*1-*7.Y+&h*#+!)&6+%&>*++'-!#*+)

1Q:11:!:1; :LL; \PGR^HJ^QJLMRK; QJKKPQHIJKT; TSGLL; \P

VIOIN;U)'';:KKPi;$X;GKN;NPTIOKPN;HJ;̀ IHSTHGKN;G;RJRPKH

J[; GH; LPGTH; )].; HIRPT; HSP; [MLL; ZLGTHIQ; RJRPKH; J[; HSP

QJKKPQHPN;\PGR];%SPK;G;VPNMQPN;\PGR;TPQHIJK;IT;MTPN

IK;HSP;ZLGTHIQ;SIKOP;gJKP<;IHT;RIKIRMR;[LPiMVGL;THVPKOHS

TSGLL; \P; GH; LPGTH; PeMGL; HJ; D]A; HIRPT; HSP; [MLL; ZLGTHIQ

RJRPKH;J[;HSP;MKVPNMQPN;TPQHIJK]

1Q:11:!:!; /SP; QJKKPQHIJK; TSGLL; \P; NPTIOKPN; HJ

`IHSTHGKN;G;TSPGV;VPTMLHIKO;[VJR;HSP;LJGN;QJR\IKGHIJK

)].&3; s; D](13; ZLMT; HSP; TSPGV; VPTMLHIKO; [VJR; HSP

GZZLIQGHIJK;J[;)].DZ;IK;HSP;TGRP;NIVPQHIJK<;GH;PGQS;PKN

J[;HSP;\PGR;UQGMTIKO;NJM\LP;QMVYGHMVP;\PKNIKOX];/SP

TSPGV; THVPKOHS; KPPN; KJH; PiQPPN; HSP; VPeMIVPN; YGLMP

QJVVPTZJKNIKO;HJ;HSP;LJGN;QJR\IKGHIJK;IK;1Q:!:7]

1Q:11:!:7( 1K;QJLMRK;THVJKO;GiIT;QJKKPQHIJKT;U\PGR;GKN

QJLMRK;̀ P\;IK;HSP;TGRP;ZLGKPX<;HSP;ZGKPL;gJKP;TSGLL;\P

QSPQaPN;[JV;TSPGV;\MQaLIKO;IK;GQQJVNGKQP;`IHS;1<:<:!

GH;HSP;NPTIOK;TSPGV;NP[IKPN;IK;1Q:11:!:!];+JLMRK;`P\

NJM\LPV;ZLGHPT;JV;NIGOJKGL;THI[[PKPVT;RG_;\P;MTPN; HJ

THVPKOHSPK;HSP;`P\;GOGIKTH;TSPGV;\MQaLIKO]

1Q:11:!:<; /SP;IKNIYINMGL;HSIQaKPTT;J[;HSP;QJLMRK;̀ P\T

GKN;NJM\LPV;ZLGHPT<;TSGLL;TGHIT[_;HSP;[JLLJ`IKOb

!;+;U%
Z
;s;<

Z
X;W;BD

`SPVP

! m HSIQaKPTT;J[;QJLMRK;`P\;JV;NJM\LPV;ZLGHP<

%Z a ZGKPL^gJKP;NPZHS;\PH`PPK;QJKHIKMIH_;ZLGHPT

U)'';!IO];.)X<;GKN

<Z m ZGKPL^gJKP;`INHS;\PH`PPK;QJLMRK;[LGKOPT]

!14];.);+"2/1291/5;,3:/$*

1Q:11:!:8 ; +JKHIKMIH_; ZLGHPT; UHPKTIJK; THI[[PKPVX

U)'';1<:;X;TSGLL;\P;ZVJYINPN;IK;GLL;THVJKO;GiIT;`PLNPN

QJKKPQHIJKT;PiQPZH;IK;PKN;ZLGHP;QJKKPQHIJK]

1Q:11:7( ='6Y&6+%&>*7.Y+&B#Y#!6!#*+

1Q:11:7:1; 7PGR;GKN;QJLMRK;TPQHIJKT;TSGLL;\P;PIHSPV

ZLGTHIQ; JV; QJRZGQH; GT; NP[IKPN; IK; 9:;:!]; :H; ZJHPKHIGL

ZLGTHIQ;SIKOP;LJQGHIJKT<;HSP_;TSGLL;KPQPTTGVIL_;\P;ZLGTHIQ]

1Q:11:7:!; /SP;TPQHIJK;TPLPQHPN;[JV;\PGRT;GKN;QJLMRKT

   
  

     



3#4$(2(5$4*-$*4#'(+.5%,"(6(5.-$%&"(2(5$..' Q9

TSGLL;TGHIT[_;HSP;[JLLJ`IKO;VPLGHIJKb

HG

H?

!#'
A

A
≥

∑
∑

`SPVP

∑∑∑∑∑DJ? m TMR;J[;HSP;RJRPKH;QGZGQIH_;IK;HSP;QJLMRK

G\JYP;GKN;\PLJ`;HSP;\PGR;QPKHVPLIKPl;GKN

∑∑∑∑∑DJR m TMR;J[;HSP;RJRPKH;QGZGQIH_;IK;HSP;\PGRT;GH

HSP; IKHPVTPQHIJK; J[; HSP; \PGR; GKN; QJLMRK

QPKHVPLIKPT]

1K;HGLL;\MILNIKOT<;SIOSPV;RJNP;P[[PQHT;TSGLL;\P;GQQJMKHPN

[JV;IK;GQQJVNGKQP;`IHS;TZPQIGLITH;LIHPVGHMVP]

1Q:11:7:7( 3GHPVGL;TMZZJVH;HJ;HSP;QJLMRK;IK;G;NIVPQHIJK

ZPVZPKNIQMLGV;HJ;HSP;̀ P\;J[;HSP;\PGR;TSGLL;\P;ZVJYINPN

GH;\JHS;HJZ;GKN;\JHHJR;\PGR;[LGKOP;LPYPLT;TJ;GT;HJ;VPTITH

GH;LPGTH;.;ZPVQPKH;J[;HSP;\PGR;[LGKOP;THVPKOHS<;PiQPZH

[JV;HSP;QGTP;NPTQVI\PN;IK;1Q:11:7:<]

1Q:11:7:<( :;ZLGKP;[VGRP;NPTIOKPN;GT;KJK^T`G_;IK;HSP

NIVPQHIJK;ZPVZPKNIQMLGV;HJ;IHT;ZLGKP<;TSGLL;\P;QSPQaPN

[JV;\MQaLIKO<;MKNPV;HSP;LJGN;QJR\IKGHIJK;GT;TZPQI[IPN

IK;1Q:8:1:1]

1Q:1! ("GCT+O?D@FB()NE?BA(ECA(=GIBCD(4BH@HD@CL

/NEIBH

!VGRPT;`SIQS;NJ;KJH;RPPH;HSP;NMQHILIH_;VPeMIVPRPKHT

J[;HSP;1Q:<(HJ;1Q:11;GKN;1Q:17;GKN;NPTIOKPN;GT;ZPV;HSP

VPTZJKTP; VPNMQHIJK; [GQHJV; [JV; KJK^NMQHILP; [VGRPT

TZPQI[IPN;IK;/G\LP;.6;TSGLL;\P;QLGTTI[IPN;GT;KJK^NMQHILP

[VGRPT];/SPTP;[VGRPT;TSGLL;SGYP;SPIOSH;HJ;TZGK;VGHIJ

KJH;PiQPPNIKO;)]D<;TMQS;GT;IK;IKNMTHVIGL;\MILNIKOT]

1Q:17( -GFOIC()EHB(-GCCB?D@GCH

1Q:17:1 ( !IiPN; QJLMRK; \GTPT; GKN; HSPIV; GKQSJV; \JLHT

TSJMLN;\P;NPTIOKPN;HJ;̀ IHSTHGKN;G;RJRPKH;J[;)].;HIRPT

HSP;[MLL;ZLGTHIQ;RJRPKH;QGZGQIH_;J[;HSP;QJLMRK;TPQHIJK]

/SP;GKQSJV;\JLHT; TSGLL; \P;NPTIOKPN; HJ;`IHSTHGKN; HSP

QJR\IKPN;GQHIJK;J[;TSPGV;GKN;HPKTIJK;MKNPV;HSP;G\JYP

RJRPKH;GKN;TSPGV;GT;`PLL;GT;ZV_IKO;GQHIJK<;I[;GK_]

1Q:17:! ( 7JHS; [IiPN; GKN; SIKOPN; QJLMRK; \GTP

QJKKPQHIJKT;TSGLL;\P;NPTIOKPN;HJ;̀ IHSTHGKN;SIOSPV;YGLMP

J[;UGX;HSP;[MLL;TSPGV;MKNPV;GK_;LJGN;QGTP<;GKN;U\X;)].

HIRPT;HSP;TSPGV;QGZGQIH_;J[;HSP;QJLMRK;TPQHIJK]

'&!%(#$")*H,"9/%(-6&

19( /#$%,*.

19:1( ,BCBNEF

*HVMQHMVP;GKN;THVMQHMVGL;PLPRPKHT;TM\fPQH;HJ;LJGNIKO;HSGH

QJMLN;LPGN;HJ;[GHIOMP;[GILMVP;TSGLL;\P;NPTIOKPN;GOGIKTH

[GHIOMP;GT;OIYPK;IK;HSIT;TPQHIJK];/SIT;TSGLL;SJ`PYPV;KJH

QJYPV;HSP;[JLLJ`IKOb

GX +JVVJTIJK;[GHIOMP<

\X 3J`;Q_QLP;USIOS;THVPTTX;[GHIOMP<

QX /SPVRGL;[GHIOMP<

NX *HVPTT;QJVVJTIJK;QVGQaIKO<

PX $[[PQHT;J[;SIOS;HPRZPVGHMVP;U+;)(Dk+X<;GKN

[X $[[PQHT;J[;LJ`;HPRZPVGHMVP;Uv;\VIHHLP;HVGKTIHIJK

HPRZPVGHMVPX]

19:1:1( !JV; HSP; ZMVZJTP; J[; NPTIOK; GOGIKTH; [GHIOMP<

NI[[PVPKH; NPHGILT; UJ[; RPR\PVT; GKN; QJKKPQHIJKTX; GVP

QLGTTI[IPN;MKNPV;NI[[PVPKH;[GHIOMP;QLGTT];/SP;NPTIOK;THVPTT

VGKOP;QJVVPTZJKNIKO;HJ;YGVIJMT;KMR\PV;J[;Q_QLPT<;GVP

OIYPK;[JV;PGQS;[GHIOMP;QLGTT];/SP;VPeMIVPRPKHT;J[;HSIT

*PQHIJK;TSGLL;\P;TGHIT[IPN;`IHS<;GH;PGQS;QVIHIQGL;LJQGHIJK

J[;HSP;THVMQHMVP;TM\fPQHPN;HJ;Q_QLIQ;LJGNIKO<;QJKTINPVIKO

VPLPYGKH; KMR\PV; J[; Q_QLPT; GKN; RGOKIHMNPT; J[; THVPTT

VGKOP;PiZPQHPN;HJ;\P;PiZPVIPKQPN;NMVIKO;HSP;LI[P;J[;HSP

THVMQHMVP]

19:! (+BH@LC

19:!:1( H','$'+-'&?')#N+&>*+%#!#*+

/SP;THGKNGVN;*^2&QMVYPT;[JV;PGQS;NPHGIL;QGHPOJV_;GVP

OIYPK;[JV;HSP;[JLLJ`IKO;QJKNIHIJKTb

GX &PHGIL; IT; LJQGHPN; IK; G; VPNMKNGKH; LJGN; ZGHS<

`SPVPIK;LJQGL;[GILMVP;GH;HSGH;NPHGIL;GLJKP;`ILL

KJH;LPGN;HJ;JYPVGLL;QJLLGZTP;J[;HSP;THVMQHMVP]

\X 2JRIKGL;THVPTT;SITHJV_;GH;HSP;LJQGL;ZJIKH;IK;HSP

NPHGIL;IT;PTHIRGHPNWPYGLMGHPN;\_;G;QJKYPKHIJKGL

RPHSJN;`IHSJMH;HGaIKO;IKHJ;GQQJMKH;HSP;LJQGL

THVPTT;QJKQPKHVGHIJK;P[[PQHT;NMP;HJ;HSP;NPHGIL]

QX 3JGN;Q_QLPT;GVP;KJH;SIOSL_;IVVPOMLGV]

NX &PHGILT; GVP; GQQPTTI\LP; [JV; GKN; TM\fPQH; HJ

VPOMLGV;IKTZPQHIJK]

PX *HVMQHMVP;IT;PiZJTPN;HJ;JKL_;RILNL_;QJVVJTIYP

PKYIVJKRPKH; GT; IK; KJVRGL; GHRJTZSPVIQ

QJKNIHIJK; GKN; TMIHG\L_; ZVJHPQHPN; GOGIKTH

QJVVJTIJK;UZIH;NPZHS;v);RRX]

[X *HVMQHMVP; IT; KJH; TM\fPQHPN; HJ; HPRZPVGHMVP

PiQPPNIKO;)(D;k+]

OX /VGKTYPVTP;[ILLPH;JV;\MHH;`PLN;QJKKPQHT;ZLGHPT

J[;HSIQaKPTT;KJH;OVPGHPV;HSGK;.(;RR]

19:!:1:1( 0"#-C+'))&-*$$'-!#*+&,6-!*$

/SP;YGLMPT;J\HGIKPN;[VJR;HSP;THGKNGVN;*^2;QMVYP;TSGLL

\P;RJNI[IPN;\_;G;QGZGQIH_;VPNMQHIJK;[GQHJV;µV:;`SPK

ZLGHPT; OVPGHPV; HSGK; .(; RR; IK; HSIQaKPTT; GVP; fJIKPN

HJOPHSPV;\_;HVGKTYPVTP;[ILLPH;JV;\MHH;`PLNIKO<;OIYPK;\_b

µV&a&U.(F!ZX
D].(;≤;)]D

`SPVP

&!Z m GQHMGL; HSIQaKPTT;J[; HSP; HSIQaPV;ZLGHP;\PIKO

fJIKPN<;IK;RR]

2J; HSIQaKPTT; QJVVPQHIJK; IT; KPQPTTGV_; `SPK; [MLL
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ZPKPHVGHIJK;\MHH;̀ PLN;VPIK[JVQPRPKHT;GVP;RGQSIKPN;[LMTS
GKN;ZVJYPN;[VPP;J[;NP[PQH;HSVJMOS;KJK^NPTHVMQHIYP;HPTHIKO]

19:!:1:!& 9'-'))#!M&,*$&,6!#N.'&6))'))Y'+!

GX !GHIOMP;GTTPTTRPKH;IT;KJH;KJVRGLL_;VPeMIVPN
[JV;\MILNIKO;THVMQHMVPT;PiQPZH;GT;[JLLJ`Tb

)X 0PR\PVT; TMZZJVHIKO; LI[HIKO; JV; VJLLIKO
LJGNT<

.X 0PR\PV; TM\fPQHPN; HJ; VPZPGHPN; THVPTT
Q_QLPT;[VJR;YI\VGHIKO;RGQSIKPV_<

6X 0PR\PVT; TM\fPQHPN; HJ; `IKN; IKNMQPN
JTQILLGHIJKT;J[;G;LGVOP;KMR\PV;J[;Q_QLPT
IK;LI[P<;GKN

8X 0PR\PVT; TM\fPQHPN; HJ; QVJ`N; IKNMQPN
JTQILLGHIJKT;J[;G;LGVOP;KMR\PV;J[;Q_QLPT
IK;LI[P]

\X 2J; [GHIOMP; GTTPTTRPKH; IT; KPQPTTGV_<; I[; HSP
[JLLJ`IKO;QJKNIHIJKT;GVP;TGHIT[IPN]

)X /SP; SIOSPTH; KJVRGL; THVPTT; VGKOP; ,[; RGi

TGHIT[IPTb

,[RGi;≤;.-;nVWγR[H

.X /SP; SIOSPTH; TSPGV; THVPTT; VGKOP; τ [RGi

TGHIT[IPTb

τ[RGi;≤;>-;nVWγR[H

6X /SP;HJHGL;KMR\PV;J[;GQHMGL;THVPTT;Q_QLPT

9*+<;TGHIT[IPTb
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&,[Pe a PeMIYGLPKH;QJKTHGKH;GRZLIHMNP;THVPTT;VGKOP<

IK;0,G<;OIYPK;\_b
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`SPVP
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"

!
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∑

,I<;,f m THVPTT;VGKOPT;[GLLIKO;G\JYP;GKN;\PLJ`;HSP;,[K:

HSP;THVPTT;VGKOP;QJVVPTZJKNIKO;HJ;HSP;NPHGIL
GH;(;q;)D>;KMR\PV;J[;LI[P;Q_QLPT]

V( m TMRRGHIJK; MZZPV; LIRIH; J[; GLL; HSP; KJVRGL
THVPTT; VGKOPT; U,IX; SGYIKO; RGOKIHMNP; LPTTPV
HSGK;UµV;,[K;γR[H X;[JV;HSGH;NPHGIL;GKN;HSP;LJ`PV
LIRIH; J[; GLL; HSP; KJVRGL; THVPTT; VGKOPT; U,fX
SGYIKO;RGOKIHMNP;OVPGHPV;HSGK;;UµV;,[K;γR[HX
[JV;HSGH;NPHGIL]

19:!:!( ?')#N+&53'-!$.Y

19:!:!:1& 5!$'))&'(67.6!#*+

&PTIOK;THVPTT;TSGLL;\P;NPHPVRIKPN;\_;PLGTHIQ;GKGL_TIT;J[
HSP; THVMQHMVP; HJ; J\HGIK; THVPTT; VPTMLHGKHT; GKN; HSP; LJQGL

THVPTTPT;RG_;\P;J\HGIKPN;\_;G;QJKYPKHIJKGL;THVPTT;GKGL_TIT
RPHSJN]; /SP; KJVRGL; GKN; TSPGV; THVPTTPT; TSGLL; \P
NPHPVRIKPN; QJKTINPVIKO; GLL; NPTIOK; GQHIJKT; JK; HSP
RPR\PVT<;\MH;PiQLMNIKO;THVPTT;QJKQPKHVGHIJK;NMP;HJ;HSP
OPJRPHV_;J[;HSP;NPHGIL];/SP;THVPTT;QJKQPKHVGHIJK;P[[PQH;IT
GQQJMKHPN;[JV;IK;NPHGIL;QGHPOJV_;QLGTTI[IQGHIJK;U)'';/G\LP
.>X];/SP;THVPTT;QJKQPKHVGHIJK<;SJ`PYPV<;KJH;QSGVGQHPVITHIQ
J[;HSP;NPHGIL;TSGLL;\P;GQQJMKHPN;[JV;TPZGVGHPL_;IK;HSP;THVPTT
QGLQMLGHIJK]

1K;HSP;[GHIOMP;NPTIOK;J[;HVMTTPT;RGNP;J[;RPR\PVT;`IHS
JZPK;TPQHIJKT<; IK;`SIQS; HSP;PKN;QJKKPQHIJKT;GVP;KJH
ZIKKPN<;HSP;THVPTTPT;NMP;HJ;TPQJKNGV_;\PKNIKO;RJRPKHT
TSGLL;\P;HGaPK;IKHJ;GQQJMKH<;MKLPTT;HSP;TLPKNPVKPTT;VGHIJ
UABW$X:;J[;HSP;RPR\PV;IT;OVPGHPV;HSGK;8D]

1K;HSP;NPHPVRIKGHIJK;J[;THVPTT;VGKOP;GH;HSP;PKN;QJKKPQHIJKT
\PH`PPK; SJLLJ`; TPQHIJKT<; HSP; P[[PQH; J[; QJKKPQHIJK
THI[[KPTT;GKN;PQQPKHVIQIHIPT;RG_;\P;NITVPOGVNPN<;ZVJYINPN<

GX HSP; QGLQMLGHPN; THVPTT; VGKOP; IT; RMLHIZLIPN; \_
GZZVJZVIGHP;[GQHJV;OIYPK;IK;/G\LP;.8UGX;IK;HSP
QGTP; J[; QIVQMLGV; SJLLJ`; TPQHIJK; QJKKPQHIJKT
GKN; /G\LP; .8U\X; IK; HSP; QGTP; J[; VPQHGKOMLGV
SJLLJ`;TPQHIJK;QJKKPQHIJKT]

\X HSP;NPTIOK;HSVJGH;HSIQaKPTT;J[;[ILLPH;`PLNT;IK
HSP;fJIKHT;IT;OVPGHPV;HSGK;HSP;`GLL;HSIQaKPTT;J[
HSP;QJKKPQHPN;RPR\PV]

19:!:!:!( ?')#N+&)!$'))&)3'-!$.Y

1K;HSP;QGTP;J[;LJGNIKO;PYPKHT;ZVJNMQIKO;KJK^MKI[JVR
THVPTT;VGKOP;Q_QLP<;HSP;THVPTT;TZPQHVMR;RG_;\P;J\HGIKPN

\_;G;VGHIJKGL;RPHSJN<;TMQS;GT;cVGIK;[LJ`;QJMKHIKOd;JV

GK;PeMIYGLPKH;RPHSJN]
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;
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19:!:7( E6$!#67&56,'!M&46-!*$)

19:!:7:1 E6$!#67& )6,'!M& ,6-!*$& ,*$& 6-!#*+)& 6+%& !"'#$
',,'-!)&Uγ[[HX

9KLPTT;GKN;JHSPV`ITP;HSP;MKQPVHGIKH_;IK;HSP;PTHIRGHIJK
J[;HSP;GZZLIPN;GQHIJKT;GKN;HSPIV;P[[PQHT;NPRGKN;G;SIOSPV
YGLMP<;HSP;ZGVHIGL;TG[PH_;[GQHJV;[JV;LJGNT;IK;HSP;PYGLMGHIJK
J[;THVPTT;VGKOP;IK;[GHIOMP;NPTIOK;TSGLL;\P;HGaPK;GT;)]D]

19:!:7:!& E6$!#67&)6,'!M&,6-!*$&,*$&,6!#N.'&)!$'+N!"&UγR[HX

,GVHIGL; TG[PH_; [GQHJV; [JV; THVPKOHS; IT; IK[LMPKQPN; \_
QJKTPeMPKQPT;J[;[GHIOMP;NGRGOP;GKN;LPYPL;J[;IKTZPQHIJK
QGZG\ILIHIPT]

19:!:7:7; 7GTPN; JK; QJKTPeMPKQPT; J[; [GHIOMP; [GILMVP<
QJRZJKPKH;NPHGILT;SGYP;\PPK;QLGTTI[IPN;GT;OIYPK;IK;HSP
/G\LP;.(;GKN; HSP; QJVVPTZJKNIKO;ZGVHIGL; TG[PH_; [GQHJV
[JV;[GHIOMP;THVPKOHS;TSGLL;\P;MTPNb

GX !GILTG[P;THVMQHMVGL;QJRZJKPKHWNPHGIL;IT;HSP;JKP
`SPVP;LJQGL;[GILMVP;J[;JKP;QJRZJKPKH;NMP;HJ
[GHIOMP;QVGQa;NJPT;KJH;VPTMLH;IK;HSP;[GILMVP;J[
HSP;THVMQHMVP;NMP; HJ;GYGILG\ILIH_;J[;GLHPVKGHP
LJGN;ZGHS;UVPNMKNGKH;T_THPRX]

\X 2JK^[GILTG[P;THVMQHMVGL;QJRZJKPKHWNPHGIL;IT;HSP
JKP; `SPVP; LJQGL; [GILMVP; J[; JKP; QJRZJKPKH
LPGNT;VGZINL_;HJ;[GILMVP;J[;HSP;THVMQHMVP;NMP;HJ

IHT;KJK^VPNMKNGKH;KGHMVP]

$ERFB(!8(3END@EF(5EMBDK(/E?DGNH(MGN

/ED@LOB(5DNBCLDP(UγγγγγIMDV

U>76.)'&)B].]6]6X
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3,; C8938D37; 39:2870389E; F6390896978;
69D;6778::3G3?301;08;D8063?;3:;H88D;

"344; "3-<;

33,; C8938D37; 39:2870389E; F6390896978;
69D;6778::3G3?301;08;D8063?;3:;2889;

"3"<; "3><;

19:7( +BDE@F(-EDBLGNK

/G\LPT;.>UGX;HJ;UNX;IKNIQGHP;HSP;QLGTTI[IQGHIJK;J[;NI[[PVPKH
NPHGILT; IKHJ; YGVIJMT; QGHPOJVIPT; [JV; HSP; ZMVZJTP; J[
GTTPTTIKO;[GHIOMP;THVPKOHS];&PHGILT;KJH;QLGTTI[IPN;IK;HSP
HG\LP;RG_;\P;HVPGHPN;GT;HSP;LJ`PTH;NPHGIL;QGHPOJV_;J[;G
TIRILGV;NPHGIL<;MKLPTT;TMZPVIJV;[GHIOMP;THVPKOHS;IT;ZVJYPN
\_;HPTHIKO;GKNWJV;GKGL_TIT]

=JLPT;IK;RPR\PVT;GKN;QJKKPQHIJKT;TM\fPQHPN;HJ;[GHIOMP
LJGNIKO;TSGLL;KJH;\P;RGNP<

GX MTIKO; ZMKQSIKO; IK; ZLGHPT; SGYIKO; HSIQaKPTT
OVPGHPV;HSGK;).;RR;MKLPTT;SP;SJLPT;GVP;TM\^
ZMKQSPN;GKN;TM\TPeMPKHL_;VPGRPN;HJ;VPRJYP
HSP;G[[PQHPN;RGHPVIGL;GVJMKN;HSP;ZMKQSPN;SJLPl
GKN

\X MTIKO;OGT;QMHHIKO;MKLPTT;HSP;SJLPT;GVP;VPGRPN
HJ;VPRJYP;HSP;RGHPVIGL;IK;HSP;SPGH;G[[PQHPN;gJKP]

19:<( /ED@LOB(5DNBCLDP

/SP;[GHIOMP;THVPKOHS;J[;HSP;THGKNGVN;NPHGIL;[JV;HSP;KJVRGL
JV;TSPGV;[GHIOMP;THVPTT;VGKOP<;KJH;QJVVPQHPN;[JV;HSIQaKPTT
P[[PQHT;NITQMTTPN; IK;19:<:1<; IT;OIYPK;\PLJ`;U)''&67)*

!IO];..;GKN;!IO];.6Xb

GX 2JVRGL;THVPTT;VGKOPb

)X `SPK;9*+;≤;(;q;)D>

7$
( ($ IJX 'M $# # %= ×

.X `SPK; = >
?8X 'M 'M%× ≤ ≤

7.
( ($ IJ. 'M $# # %= ×

\X *SPGV;THVPTTb

7.
( ($ IJ. 'M $%τ = τ ×

`SPVP

,[:&τ[ m NPTIOK;KJVRGL;GKN;TSPGV;[GHIOMP;THVPTT;VGKOP
J[;HSP;NPHGIL<;VPTZPQHIYPL_<;[JV;LI[P;Q_QLP;J[
9*+;<;GKN

,[K<τ[K&m KJVRGL; GKN; TSPGV; [GHIOMP; THVPKOHS; J[; HSP
NPHGIL; [JV; (; q; )D>; Q_QLPT<; [JV; HSP; NPHGIL
QGHPOJV_;U)'';/G\LP;.>X]

19:8( /ED@LOB(#HHBHHIBCD

19:8:1& /SP;NPTIOK;[GHIOMP;THVPKOHS;[JV;9*+;LI[P;Q_QLPT
U,[N<& ![NX; RG_; \P; J\HGIKPN; [VJR; HSP; THGKNGVN; [GHIOMP
THVPKOHS;[JV;9*+;Q_QLPT;\_;RMLHIZL_IKO;`IHS;QJVVPQHIJK
[GQHJV<;YV<; [JV; HSIQaKPTT<;GT;RPKHIJKPN; IK;19:!:1;GKN
NIYINIKO;\_;ZGVHIGL;TG[PH_;[GQHJV;OIYPK;IK;/G\LP(.(]

19:8:!& 5!$'))&B#Y#!6!#*+)

19:8:!:1; /SP;RGiIRMR;UG\TJLMHPX;YGLMP;J[;HSP;KJVRGL
GKN;TSPGV;THVPTTPT;TSGLL;KPYPV;PiQPPN;HSP;PLGTHIQ;LIRIH
U,_<&τ_X;[JV;HSP;RGHPVIGL;MKNPV;Q_QLIQ;LJGNIKO]

19:8:!:!; /SP;RGiIRMR;THVPTT;VGKOP;TSGLL;KJH;PiQPPN
)](&,_;[JV;KJVRGL;THVPTTPT;GKN;)]( ,_ 0 ;[JV;HSP;TSPGV
THVPTTPT;MKNPV;GK_;QIVQMRTHGKQP]

19:8:!:7; >*+)!6+!&)!$'))&$6+N'

/SP;GQHMGL;KJVRGL;GKN;TSPGV;THVPTT;VGKOP; ,&GKN;!;GH;G
ZJIKH;J[; HSP;THVMQHMVP;TM\fPQHPN; HJ;9*+&Q_QLPT; IK; LI[P

TSGLL;TGHIT[_b

(% ' ( R(7$# # #≤ = µ γ

(% ' ( R(7Kτ ≤ τ = µ τ γ

`SPVP

&µV m QJVVPQHIJK;[GQHJV;U)'';19:!:1X<

γR[ m ZGVHIGL;TG[PH_;[GQHJV;GOGIKTH;[GHIOMP;[GILMVP<
OIYPK;IK;/G\LP;.(<;GKN

,[;<;τ[ a;KJVRGL;GKN;TSPGV;[GHIOMP;THVPKOHS;VGKOPT;[JV

HSP;GQHMGL;LI[P;Q_QLP<;9*+<;J\HGIKPN;[VJR;19:<]
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19.5.2.4 Variable stress range

Fatigue assessment at any point in a structure, wherein

variable stress ranges fi or !i for ni number of cycles

(i =1 to r ) are encountered, shall satisfy the following:

 a) For normal stress ( f ):

" # " #

5

5

53
j ji i

1
3 56 6

r fn mft r fn mft

1.0
5 10 / 5 10 /

rr

j ri

n fn f

f f

$$ % &
' ( ) ' ( )

!!

b) For shear stresses (t):

" #
5

55 6
i i fn mft

1

5 10 /

r

i

n
$

! & ' (! )!

Where r5 is the summation upper limit of all the normal

stress ranges (fi) having magnitude lesser than

((r ffn/)mft) for that detail and the lower limit of all the

normal stress ranges (fj) having magnitude greater

than ((r ffn /)mft)  for the detail. In the above summation

all normal stress ranges, fi, and shear stress ranges !i

having magnitude less than 0.55(rffn, and 0.55(r!fn,

respectively may be disregarded.

Table 26(a) Detail Category Classification, Group 1 Non-Welded Details (ffn)

(Clause 19.3)

Constructional Details Sl 

No. 

Detail 

Category Illustration (see Note) Description 

(1) (2) (3) (4) 

i)  
 

118 

 
 
 
 
 
 
 

Rolled and extruded products:` 

 
a) Plates and flats (1) 

b) Rolled sections (2) 

c) Seamless tubes (3) 

 

Sharp edges, surface and rolling flaws to be 
removed by grinding in the direction of applied 
stress 

 

ii)  
 
 
 
 
 
 
 

103 

 
 
 
 
 

(a)  Bolted connections:  

 

(4) and (5): Stress range calculated on the gross 
section and on the net section 

 

Unsupported one-sided cover plate connections 
shall be avoided or the effect of the eccentricity 
taken into account in calculating stresses 

 

(b)  Material with gas-cut or sheared edges 

with no draglines: 

 

(6): All hardened material and visible signs of 
edge discontinuities to be removed by machining 
or grinding in the direction of applied stress 

 

 

iii)  
 

92 

 
 
 
 

Material with machine gas-cut edges with 

draglines or manual gas-cut material: 

 

(7) Corners and visible signs of edge 
discontinuities to be removed by grinding in the 
direction of the applied stress 
 

 
NOTE — The arrow indicates the location and direction of the stresses acting in the basic material for which the stress range is to be 
calculated on a plane normal to the arrow. 
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!0:1( "BBA(MGN($BHD@CL

/PTHIKO; J[; THVMQHMVPT<; RPR\PVT; JV; QJRZJKPKHT; J[
THVMQHMVPT;IT;KJH;VPeMIVPN;̀ SPK;NPTIOKPN;IK;GQQJVNGKQP
`IHS; HSIT; THGKNGVN]; /PTHIKO; RG_; \P; GQQPZHPN; GT; GK
GLHPVKGHIYP;HJ;QGLQMLGHIJKT;JV;RG_;\PQJRP;KPQPTTGV_;IK
TZPQIGL;QIVQMRTHGKQPT]

/PTHIKO;J[;G;THVMQHMVGL;T_THPR<;RPR\PV;JV;QJRZJKPKH
RG_;\P;VPeMIVPN;HJ;GTTITH;HSP;NPTIOK;IK;HSP;[JLLJ`IKO
QGTPTb

GX %SPK;HSP;QGLQMLGHIJK;RPHSJNT;GYGILG\LP;GVP
KJH; GNPeMGHP; [JV; HSP; NPTIOK; J[; G; ZGVHIQMLGV
THVMQHMVP<;RPR\PV;JV;QJRZJKPKH<;HPTHIKO;TSGLL
\P;MKNPVHGaPK;IK;ZLGQP;J[;NPTIOK;\_;QGLQMLGHIJK
JV;HJ;TMZZLPRPKH;HSP;NPTIOK;\_;QGLQMLGHIJKl

\X %SPVP; VMLPT; JV; RPHSJNT; [JV; NPTIOK; \_
QGLQMLGHIJK; `JMLN; LPGN; HJ; MKPQJKJRIQGL
NPTIOK<; PiZPVIRPKHGL; YPVI[IQGHIJK; RG_; \P
MKNPVHGaPK;HJ;GYJIN;QJKTPVYGHIYP;NPTIOKl

QX %SPK;HSP;NPTIOK;JV;QJKTHVMQHIJK;IT;KJH;PKHIVPL_
IK;GQQJVNGKQP;`IHS;TPQHIJKT;J[;HSIT;THGKNGVN<
PiZPVIRPKHGL;YPVI[IQGHIJK;IT;VPQJRRPKNPNl

NX %SPK; QJK[IVRGHIJK; IT; VPeMIVPN; JK; HSP
QJKTITHPKQ_; J[; ZVJNMQHIJK; J[; RGHPVIGL<
QJRZJKPKHT<;RPR\PVT;JV;THVMQHMVPT;JVIOIKGLL_
NPTIOKPN;\_;QGLQMLGHIJKT;JV;HPTHIKOl

PX %SPK;HSP;GQHMGL;ZPV[JVRGKQP;J[;GK;PiITHIKO
THVMQHMVP;QGZGQIH_;IT;IK;eMPTHIJK<;HPTHIKO;TSGLL
\P;MTPN;HJ;QJK[IVR;IH]

!0:1:1( /PTHIKO; J[; THVMQHMVGL; T_THPR<; RPR\PV; JV
QJRZJKPKH;TSGLL;\P;J[;HSP;[JLLJ`IKO;QGHPOJVIPTb

GX E$**,&!')!#+N&/&/SP;GZZLIQGHIJK;J[;HPTH;LJGNT
HJ; G; THVMQHMVP<; TM\^THVMQHMVP<; RPR\PV; JV
QJKKPQHIJK; HJ; GTQPVHGIK; HSP; THVMQHMVGL
QSGVGQHPVITHIQT;J[;JKL_;HSGH;TZPQI[IQ;MKIH]

\X E$*!*!M3'&!')!#+N&/&/PTHIKO;J[;THVMQHMVPT<;TM\^
THVMQHMVPT<;RPR\PVT;JV; QJKKPQHIJKT; IT; NJKP
HJ;GTQPVHGIK;HSP;THVMQHMVGL;QSGVGQHPVITHIQT;J[;G
QLGTT; J[; TMQS; THVMQHMVPT<; TM\^THVMQHMVPT
RPR\PVT;JV;QJKKPQHIJK<;̀ SIQS;GVP;KJRIKGLL_
INPKHIQGL;HJ;HSP;MKIHT;HPTHPN]

!0:!( $KJBH(GM($BHD

!0:!:1& ;--'3!6+-'&0')!

/SIT;IT;IKHPKNPN;GT;G;KJK^NPTHVMQHIYP;HPTH;[JV;QJK[IVRIKO
THVMQHMVGL; ZPV[JVRGKQP]; 1H; TSJMLN; \P; VPQJOKIgPN; HSGH
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HSP;LJGNIKO;GZZLIPN;HJ;QPVHGIK;THVMQHMVPT;RIOSH;QGMTP
ZPVRGKPKH;NITHJVHIJKT];*MQS;P[[PQHT;NJ;KJH;KPQPTTGVIL_
IKNIQGHP;THVMQHMVGL;[GILMVP;IK;GQQPZHGKQP;HPTH];=J`PYPV<
HSP;ZJTTI\ILIH_;J[;HSPIV;JQQMVVPKQP;TSJMLN;\P;GOVPPN;HJ
\P[JVP;HPTHIKO]

/SP;LJGN;[JV;GQQPZHGKQP;HPTH<;4HPTH<G;TSGLL;\P;NPHPVRIKPN
[VJRb

4HPTH<G m U*PL[; `PIOSHX; s; U)])(; q; #PRGIKNPV; J[; HSP
ZPVRGKPKH;LJGNX;s;;U)].(;q;?GVIG\LP;LJGNX

/SP;GTTPR\L_;TSGLL;TGHIT[_;HSP;[JLLJ`IKO;QVIHPVIGb

GX 1H; TSGLL; NPRJKTHVGHP; TM\THGKHIGLL_; LIKPGV
\PSGYIJMV;MKNPV;HPTH;LJGNIKOl;GKN

\X "K; VPRJYGL; J[; HSP; HPTH; LJGN<; HSP; VPTINMGL
NP[LPQHIJK;TSGLL;KJH;PiQPPN;.D;ZPVQPKH;J[;HSP
RGiIRMR^VPQJVNPN;NP[LPQHIJK]

1[;HSP;G\JYP;QVIHPVIG;GVP;KJH;TGHIT[IPN;HSP;HPTH;RG_;\P
VPZPGHPN;JKP;RJVP;HIRP;JKL_<;`SPK;HSP;GTTPR\L_;TSGLL
TGHIT[_;HSP;[JLLJ`IKO;QVIHPVIGb

)X 1H; TSGLL; NPRJKTHVGHP; TM\THGKHIGLL_; LIKPGV
\PSGYIJMV;JK; HSP; TPQJKN;GZZLIQGHIJK;J[; HPTH
LJGNIKO<;GKN

.X +JVVPTZJKNIKO;VPQJVNPN;VPTINMGL;NP[LPQHIJK;IK
HSP;TPQJKN;HPTH;TSGLL;KJH;PiQPPN;)D;ZPVQPKH;J[
HSP;RGiIRMR;NP[LPQHIJK;NMVIKO;HSP;HPTH]

!0:!:!( 5!$'+N!"&0')!

*HVPKOHS;HPTH;IT;MTPN;HJ;QJK[IVR;HSP;QGLQMLGHPN;VPTITHGKQP
J[;G;THVMQHMVP;JV;QJRZJKPKH];%SPVP;G;KMR\PV;J[;IHPRT;GVP
HJ;\P;QJKTHVMQHPN;HJ;G;QJRRJK;NPTIOK<;GKN;JKP;JV;RJVP
ZVJHJH_ZPT;GVP;HPTHPN;HJ;QJK[IVR;HSPIV;THVPKOHS<;HSP;JHSPVT
RG_;\P;GQQPZHPN;`IHSJMH;GK_;GNNIHIJKGL; HPTH<;ZVJYINPN
HSP_;GVP;TIRILGV;IK;GLL;VPLPYGKH;VPTZPQHT;HJ;HSP;ZVJHJH_ZP]

7P[JVP; QGVV_IKO; JMH; HSP; THVPKOHS; HPTH<; HSP; TZPQIRPK
TSJMLN;[IVTH;\P;TM\fPQHPN;HJ;GKN;TGHIT[_;HSP;GQQPZHGKQP
HPTH]; *IKQP; HSP; VPTITHGKQP;J[; HSP; GTTPR\L_;MKNPV; HPTH
NPZPKNT; JK; HSP; RGHPVIGL; ZVJZPVHIPT<; HSP; GQHMGL; _IPLN
THVPKOHS;J[;GLL;HSP;THPPL;RGHPVIGLT;IK;HSP;GTTPR\L_;TSGLL
\P;NPHPVRIKPN;[VJR;QJMZJK;tHPTH;ZIPQP;GT;NP[IKPN;IK
HSP;GQQPZHPN;THGKNGVN;o>^>U-Xpu;HPTHT];/SP;RPGK;YGLMP
J[;HSP;_IPLN;THVPKOHS:&,_R<;HGaPK;[VJR;TMQS;HPTHT;TSGLL;\P
NPHPVRIKPN;`IHS;NMP;VPOGVN;HJ;HSP;IRZJVHGKQP;J[;PGQS
PLPRPKH;IK;HSP;GTTPR\L_];/SP;THVPKOHS;HPTH;LJGN;4HPTH<;T

UIKQLMNIKO;TPL[;`PIOSHX;TSGLL;\P;NPHPVRIKPN;[VJRb

( )7)*7&* R% % "R "K, , % %= γ

`SPVP

;,_ a QSGVGQHPVITHIQ;_IPLN;THVPTT;J[;HSP;RGHPVIGL;GT

GTTMRPN;IK;HSP;NPTIOKl

;4N m [GQHJVPN;NPTIOK; LJGN; [JV; HSP;MLHIRGHP; LIRIH
THGHPl;GKN

γRI m ZGVHIGL;TG[PH_;[GQHJV;[JV;HSP;H_ZP;J[;[GILMVP<
GT;ZVPTQVI\PN;IK;HSIT;THGKNGVN]

:H; HSIT; LJGN; HSPVP;TSGLL;\P;KJ;[GILMVP;\_;\MQaLIKO;JV
VMZHMVP;J[;GK_;ZGVH;J[;HSP;THVMQHMVP;JV;QJRZJKPKH;HPTHPN]
"K; VPRJYGL; J[; HSP; HPTH; LJGN<; HSP; NP[LPQHIJK; TSJMLN
NPQVPGTP; \_; GH; LPGTH; .D; ZPVQPKH; J[; HSP; RGiIRMR
NP[LPQHIJK;GH;4HPTH<T]

!0:!:7( 0')!&!*&46#7.$'&Xf7!#Y6!'&5!$'+N!"&0')!V

/SP;J\fPQHIYP;J[;G; HPTH; HJ; [GILMVP; IT; HJ;NPHPVRIKP; HSP
NPTIOK;VPTITHGKQP;[VJR;HSP;MLHIRGHP;VPTITHGKQP];1K;HSIT
TIHMGHIJK;IH;IT;THILL;NPTIVG\LP;HJ;QGVV_;JMH;HSP;GQQPZHGKQP
GKN;THVPKOHS;HPTHT<;\P[JVP;HPTH;HJ;[GILMVP]

2JH; LPTT; HSGK; HSVPP; HPTHT; TSGLL; \P; QGVVIPN; JMH; JK
KJRIKGLL_;INPKHIQGL;TZPQIRPKT];:K;PTHIRGHP;TSJMLN;\P
RGNP;J[;HSP;GKHIQIZGHPN;MLHIRGHP;VPTITHGKQP;GT;G;\GTIT
[JV;TMQS;HPTHT];&MVIKO;G;HPTH;HJ;[GILMVP<;HSP;LJGNIKO;TSGLL
[IVTH;\P;GZZLIPN;IK;IKQVPRPKHT;MZ;HJ;HSP;THVPKOHS;HPTH
LJGN]; *M\TPeMPKH; LJGN; IKQVPRPKHT; TSGLL; HSPK; \P
NPHPVRIKPN;[VJR;QJKTINPVGHIJK;J[;HSP;ZVIKQIZGL;LJGN
NP[LPQHIJK;ZLJH];/SP;HPTH;LJGN;VPTITHGKQP<;4HPTH]#;TSGLL
\P;NPHPVRIKPN;GT;HSGH;LJGN;GH;`SIQS;HSP;TZPQIRPK;IT
MKG\LP;HJ;TMTHGIK;GK_;[MVHSPV;IKQVPGTP;IK;LJGN];:H;HSIT
LJGN<; OVJTT; ZPVRGKPKH; NITHJVHIJK; IT; LIaPL_; HJ; SGYP
JQQMVVPN; GKN; IK; TJRP; QGTPT; TMQS; LGVOP; OVJTT
NP[JVRGHIJK;RG_;NP[IKP;HSP;HPTH;LIRIH];1[;HSP;NPYIGHIJK
J[;GK_;IKNIYINMGL;HPTH;VPTMLH;PiQPPNT;)D;ZPVQPKH;J[;HSP
RPGK;YGLMP;J\HGIKPN; [JV; GLL; HSP; HSVPP; HPTHT<; GH; LPGTH
HSVPP; RJVP; HPTHT; TSGLL; \P; QGVVIPN; JMH]; %SPK; HSP
NPYIGHIJK;[VJR;HSP;RPGK;NJPT;KJH;PiQPPN;)D;ZPVQPKH
J[;HSP;RPGK<;HSP;NPTIOK;VPTITHGKQP;RG_;\P;PYGLMGHPN

GT;OIYPK;\PLJ`b

GX %SPK; HSP; [GILMVP; IT; NMQHILP<; HSP; NPTIOK
VPTITHGKQP<;4N;RG_;\P;NPHPVRIKPN;[VJRb

# 5)55&;YC6 & &Z Z!!LB D $ E $D D # #= γ

`SPVP

4HPTH<;0IK m RIKIRMR;HPTH;VPTMLH;[VJR;HSP;HPTHT

HJ;[GILMVP<

&,_R m GYPVGOP;_IPLN;THVPKOHS;GT;J\HGIKPN

[VJR;HSP;RGHPVIGL;HPTHT<;GKN

,_ m QSGVGQHPVITHIQ; _IPLN; THVPTT; J[; HSP

OVGNP;J[;THPPL]

\X 1K;HSP;QGTP;J[;G;TMNNPK;U\VIHHLPX;VMZHMVP;H_ZP

[GILMVP<; HSP; NPTIOK; VPTITHGKQP; RG_; \P

NPHPVRIKPN;[VJRb

# -7.->;F?" @ @? ?!"#$ % & ' &, , % %= γ

;`SPVP

;,M a QSGVGQHPVITHIQ;MLHIRGHP; THVPTT;J[; HSP
OVGNP;J[;THPPL;MTPN<;GKN

&,MR m GYPVGOP;MLHIRGHP;HPKTILP;THVPKOHS;J[
HSP;RGHPVIGL;J\HGIKPN;[VJR;HPTHT]

QX 1K;HSP;QGTP;J[;G;TMNNPK;U\VIHHLPX;\MQaLIKO;H_ZP
[GILMVP<; HSP; NPTIOK; VPTITHGKQP; TSGLL; \P
NPHPVRIKPN;[VJRb

( )*+),;-./ 0 01 1,,L23 D $ E $D D # #= γ

NX 1K;NMQHILP;\MQaLIKO;H_ZP;[GILMVP;IK;`SIQS;HSP
VPLPYGKH; TLPKNPVKPTT; λ & QGK; \P; VPLIG\L_
GTTPTTPN<; HSP; NPTIOK; VPTITHGKQP; RG_; \P
NPHPVRIKPN;[VJRb

( )*+),-./ 0 1 01 1,,LB D $ E $D D # #⎡ ⎤= χ χ γ
⎣ ⎦

   
  

     



100 "#$%&"#'()*%'+%",(-&+.(&/(%"+%#(!012

`SPVP

χ&m;VPNMQHIJK;[GQHJV;[JV;HSP;VPLPYGKH;\MQaLIKO
QMVYP<;GKN

χR;m;YGLMP;J[;χ&`SPK;HSP;_IPLN;THVPKOHS;IT;,_R]

!0:!:<& >"'-C&0')!)

%SPVP;G; QJRZJKPKH;JV; GTTPR\L_; IT;NPTIOKPN;JK; HSP
\GTIT;J[;THVPKOHS;HPTHT;JV;HPTHT;HJ;[GILMVP;GKN;G;ZVJNMQHIJK
VMK;IT;QGVVIPN;JMH;J[;TMQS;IHPRT<;GK;GZZVJZVIGHP;KMR\PV
J[;TGRZLPT;UKJH;LPTT;HSGK;H`JX;TSGLL;\P;TPLPQHPN;[VJR
PGQS;ZVJNMQHIJK;\GHQS;GH;VGKNJR;[JV;QSPQa;HPTHT]

!0:!:<]1; /SP; TGRZLPT; TSGLL;\P;QGVP[MLL_;PiGRIKPN; HJ
PKTMVP;HSGH;HSP_;GVP;TIRILGV;IK;GLL;VPTZPQHT;HJ;HSP;ZVJHJH_ZP
HPTHPN<;ZGVHIQMLGV;GHHPKHIJK;\PIKO;OIYPK;HJ;HSP;[JLLJ`IKOb

GX &IRPKTIJKT;J[;QJRZJKPKHT;GKN;QJKKPQHIJKT<

\X /JLPVGKQP;GKN;`JVaRGKTSIZ<;GKN

QX CMGLIH_;J[;THPPL;MTPN<;QSPQaPN;`IHS;VP[PVPKQP
HJ;RILL;HPTH;QPVHI[IQGHPT]

!0:!:<:!; %SPVP;IH;IT;KJH;ZJTTI\LP;HJ;NPHPVRIKP;PIHSPV;HSP
YGVIGHIJKT;JV;HSP;P[[PQH;J[;YGVIGHIJKT;[VJR;HSP;ZVJHJH_ZP<
GK;GQQPZHGKQP;HPTH;TSGLL;\P;QGVVIPN;JMH;GT;G;QSPQa;HPTH]

!0:!:<:7( 1K; HSIT; QSPQa; HPTH<; HSP; NP[LPQHIJKT; TSGLL; \P
RPGTMVPN;GH; HSP;TGRP;ZJTIHIJKT;GT; IK; HSP;GQQPZHGKQP
HPTH; J[; HSP; ZVJHJH_ZP]; /SP; RGiIRMR; RPGTMVPN
NP[LPQHIJK;TSGLL;KJH;PiQPPN;).D;ZPVQPKH;J[;HSP;NP[LPQHIJK
VPQJVNPN;NMVIKO;HSP;GQQPZHGKQP;HPTH;JK;HSP;ZVJHJH_ZP
GKN; HSP; VPTINMGL;NP[LPQHIJK; TSJMLN;KJH;\P;RJVP; HSGK
)D(;ZPVQPKH;J[;HSGH;VPQJVNPN;[JV;HSP;ZVJHJH_ZP]

!0:7( $BHD(-GCA@D@GCH

GX 3JGNIKO; GKN; RPGTMVIKO; NPYIQPT; TSGLL; \P
QGLI\VGHPN;IK;GNYGKQP]

\X /SP;NPTIOK;J[;HSP;HPTH;VIO;TSGLL;\P;TMQS;HSGHb

)X 3JGNIKO;T_THPR;GNPeMGHPL_;TIRMLGHPT;HSP
RGOKIHMNP;GKN;NITHVI\MHIJK;J[;HSP;LJGNIKO<

.X 1H; GLLJ`T; HSP; TZPQIRPK; HJ; ZPV[JVR; IK; G
RGKKPV; VPZVPTPKHGHIYP; J[; TPVYIQP
QJKNIHIJKT<

6X 3GHPVGL;GKN;HJVTIJKGL;VPTHVGIKH<;I[;GK_<;TSJMLN
\P;VPZVPTPKHGHIYP;J[;HSJTP;IK;TPVYIQP<

8X *ZPQIRPK;TSJMLN;\P;[VPP;HJ;NP[LPQH;MKNPV
LJGN;GQQJVNIKO;HJ;TPVYIQP;QJKNIHIJK<

(X 3JGNIKO;T_THPR;TSGLL;\P;G\LP; HJ; [JLLJ`
HSP;RJYPRPKHT;J[;HSP;TZPQIRPK;`IHSJMH
IKHPVVMZHIJK;JV;G\KJVRGL;VPTHVGIKHT<

>X 1KGNYPVHPKH;PQQPKHVIQIHIPT;GH;HSP;ZJIKH;J[
GZZLIQGHIJK; J[; HSP; HPTH; LJGNT; GKN; GH; HSP
TMZZJVHT;GVP;GYJINPN]

QX /PTH;LJGN;TSGLL;\P;GZZLIPN;HJ;HSP;MKIH;GH;G;VGHP
GT;MKI[JVR;GT;ZVGQHIQG\LP]

NX &P[LPQHIJKT;TSJMLN;\P;RPGTMVPN;GH;TM[[IQIPKH
ZJIKHT;J[;SIOS;RJYPRPKHT;HJ;PKTMVP;HSGH;HSP
RGiIRMR;YGLMP;IT;NPHPVRIKPN]

PX 1[;HSP;RGOKIHMNP;J[;THVPTTPT;IK;G;TZPQIRPK;IT
HJ; \P; NPHPVRIKPN<; HSP; THVGIK; GH; HSP; NPTIVPN

LJQGHIJK; RG_; \P; RPGTMVPN; GKN; HSP
QJVVPTZJKNIKO;THVPTT;QGLQMLGHPN]

[X ,VIJV; HJ; GK_; HPTH<; ZVPLIRIKGV_; LJGNIKO; UKJH
PiQPPNIKO; HSP; QSGVGQHPVITHIQ; YGLMPT; J[; HSP
VPLPYGKH; LJGNTX; RG_; \P; GZZLIPN; GKN; HSPK
VPRJYPN<;IK;JVNPV;HJ;TPH;HSP;HPTH;TZPQIRPK;JK
HJ;HSP;HPTH;VIO]

!0:<( $BHD('GEA@CL

!0:<:1; %SPVP;HSP;TPL[^`PIOSH;J[;HSP;TZPQIRPK;IT;KJH
VPZVPTPKHGHIYP;J[;HSP;GQHMGL;ZPVRGKPKH;LJGN;IK;TPVYIQP<
GLLJ`GKQP; [JV; HSP; NI[[PVPKQP; TSGLL; \P; RGNP; IK; HSP
QGLQMLGHIJK;J[;HPTH;LJGNT;HJ;\P;GZZLIPN]

!0:<:! ;"K;HSP;GHHGIKRPKH;J[;RGiIRMR;LJGN;[JV;PIHSPV
GQQPZHGKQP; JV; THVPKOHS; HPTHT<; HSIT; LJGN; TSGLL; \P
RGIKHGIKPN; [JV; GH; LPGTH; ); S]; #PGNIKO; J[; LJGN; GKN
NP[LPQHIJK;TSGLL;\P;HGaPK;GH;IKHPVYGLT;J[;)(;RIK;GKN;HSP
LJGNIKO;TSGLL;\P;RGIKHGIKPN;QJKTHGKH;MKHIL;HSPVP;IT;KJ
TIOKI[IQGKH;IKQVPGTP;IK;NP[LPQHIJK;NMVIKO;G;)(;RIK;ZPVIJN
JV;MKHIL;GH;LPGTH;);S;SGT;PLGZTPN]

!0:<:7( /SP;HPTH;LJGN;TSGLL;\P;PeMGL;HJ;HSP;NPTIOK;LJGN
[JV;HSP;VPLPYGKH;LIRIH;THGHP;IK;ZVJJ[;HPTHIKO]

!0:<:<; /SP;HPTH;LJGN;IK;ZVJHJH_ZP;HPTHIKO;TSGLL;\P;PeMGL
HJ; HSP; NPTIOK; LJGN; [JV; HSP; VPLPYGKH; LIRIH; THGHP; GT
RMLHIZLIPN;\_;HSP;GZZVJZVIGHP;[GQHJV;OIYPK;IK;/G\LP;.-]

!0:8((-N@DBN@E(MGN(#??BJDEC?B

!0:8:1( ;--'3!6+-'&,*$&5!$'+N!"

/SP;HPTH;THVMQHMVP<;TM\^THVMQHMVP<;RPR\PV;JV;QJKKPQHIJK
TSGLL;\P;NPPRPN;HJ;QJRZL_;`IHS;HSP;VPeMIVPRPKHT;[JV
THVPKOHS;I[;IH;IT;G\LP;HJ;TMTHGIK;HSP;THVPKOHS;HPTH;LJGN;[JV
GH;LPGTH;)(;RIK]

1H;TSGLL;HSPK;\P;IKTZPQHPN;HJ;NPHPVRIKP;HSP;KGHMVP;GKN
PiHPKH; J[; GK_; NGRGOP; IKQMVVPN; NMVIKO; HSP; HPTH]; /SP
P[[PQHT; J[; HSP; NGRGOP; TSGLL; \P; QJKTINPVPN; GKN; I[
KPQPTTGV_; GZZVJZVIGHP; VPZGIVT; HJ; HSP; NGRGOPN; ZGVHT
QGVVIPN;JMH]

!0:8:!( ;--'3!6+-'&,*$&5'$(#-'6<#7#!M
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PKYIVJKRPKH;MKNPV;HSP;GKHIQIZGHPN;PiZJTMVP;QJKNIHIJK
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TMV[GQPT;QGKKJH;\P;ZVJZPVL_;ZVJHPQHPN;GOGIKTH;IKOVPTT
J[;RJITHMVP;\_;TMV[GQP;QJGHIKO<;HSP_;RG_;\P;QJRZLPHPL_
TPGLPN;\_;GZZVJZVIGHP;`PLNT]

!1:!:<:2(,VP^ZGIKHPN;RPR\PVT;TSGLL;\P;ZVJHPQHPN;GOGIKTH
G\VGTIJK;J[;HSP;QJGHIKO;NMVIKO;HVGKTZJVHGHIJK<;SGKNLIKO
GKN;PVPQHIJK]

!1:!:8&53'-#67&5!''7)

*HPPLT;`IHS;TZPQIGL;GLLJ_IKO;PLPRPKHT;GKN;ZVJNMQHIJK
ZVJQPTT; HJ;J\HGIK;\PHHPV;QJVVJTIJK; VPTITHGKQP;RG_;\P

MTPN;GT;ZPV;TZPQIGLITH;LIHPVGHMVP]

'&!%(#$")*K,"9(.&".&'('%/$!&

!!( /%4.(4.5%5$#"-.

!!:1(4BYO@NBIBCDH

/SP;VPeMIVPRPKHT;TSGLL;GZZL_;HJ;THPPL;\MILNIKO;PLPRPKHT

NPTIOKPN; HJ; PiSI\IH; G; VPeMIVPN; [IVP^VPTITHGKQP; LPYPL

U!#3X;GT;ZPV;HSP;VPLPYGKH;TZPQI[IQGHIJKT];/SP;ZVJYITIJKT

J[; HSIT; TPQHIJK; GVP; eMIHP; VMNIRPKHGV_; GKN; TIRZLITHIQ]

*ZPQIGLITH; LIHPVGHMVP; [JV;NPTIOK;J[;THPPL; THVMQHMVPT; [JV

[IVP; VPTITHGKQP; GKN; NPTIOK; \GTPN; JK; HPTHIKO; RG_; \P

KPQPTTGV_; [JV; G;RJVP; QJRZVPSPKTIYP;NPTIOK;J[; THPPL

\MILNIKOT;HJ;VPTITH;[IVP]

!!:1:1(!JV;ZVJHPQHPN;THPPL;RPR\PVT;GKN;QJKKPQHIJKT<

HSP;HSIQaKPTT;J[;ZVJHPQHIJK;RGHPVIGL;U"IX;TSGLL;\P;OVPGHPV

HSGK; JV; PeMGL; HJ; HSGH; VPeMIVPN; HJ; OIYP; G; ZPVIJN; J[

THVMQHMVGL;GNPeMGQ_;U,*:X;OVPGHPV;HSGK;JV;PeMGL;HJ;HSP

VPeMIVPN;!#3]

$ERFB(!9URV(U@V(3NGDB?D@GC(,O@AB(MGN(5DBBF(^GNS(#JJF@?ED@GC(6(5JB?@M@?ED@GC(MGN(+@MMBNBCD(-GED@CL

5KHDBI(U5PGJ(#JJF@BA($NBEDIBCDHV

U>76.)';.)].]8])X

4#5&'1;(6=2&%6((6:(
;#<(

@"#&%.&'#1(

5; 4; 5; 6; :; O;

152; 142; 152; 162; 1:2; 1O2; 1I2; 1P2;

)2; =A1*-,1;
B11B-1-0)+0;

;

Q@-40;,@1-0; Q@-40;,@1-0; Q@-40;,@1-0; Q@-40;,@1-0; R)10;9@-40; Q@-40;,@1-0;

))2; S11P*-91),-0)+0;
B1)?11;

T)0,;B:+4B:-01;1B+M+<;;

4?;$?;

4;B-,U;R)0,P
1),:;1B+M+<;;

4?;$?;

); 4;B-,U;R)0,P1),:;
1B+M+<;;

4?;$?;

); V0:+@;R)0,;
4)@),-01<;;

4?;$?;

)))2; S+40;*-91),-0)+0;
B1)?11;

V).:P9A)@F;R)0,;B:+4B:-01;
?+F)*)1F;-@U+F<;;

O?;$?;

4;B-,U;R)0,P
1),:;1B+M+<;;

4?;$?;

V+0;F)B;
.-@7-0)R1F<;

P:;$?;

4;B-,U;R)0,P1),:;
1B+M+<;;

4:;$?;

=B1-+1F;R)0,;+1;
4B1-+1F;
-@A?)0)A?;

V0:+@;R)0,;
4)@),-01<;;

O?;$?;

)72; W0011?1F)-01;
,+-0;

);
;

V).:P9A)@F;
R)0,;B:+4B:-01

4:;$?;

X; 4;B-,U;1B+M+;
?),-,1+A4;)1+0;

+M)F1;

=1-@11; /:@+1)0-01F;
1A9911;-@U+F<;;

5:;$?;

72; S+B;,+-0; );
;

);
;

X;
;

4;B-,U;1B+M+;
?),-,1+A4;)1+0;

+M)F1<;P:;$?;

=1-@11; );

!1:!:<:<(*MV[GQPT; HJ; HVGKT[PV; [JVQPT;\_; [VIQHIJK;GT; IK

=*!4;QJKKPQHIJKT;TSGLL;KJH;\P;ZGIKHPN];=J`PYPV<; IH
TSGLL;\P;PKTMVPN;HSGH;RJITHMVP;IT;KJH;HVGZZPN;JK;TMQS
TMV[GQPT; G[HPV; ZVP^HPKTIJKIKO; J[; \JLHT; \_; ZVJZPV
ZVJHPQHIYP;RPGTMVPT]

$ERFB(!9UEV(3NGDB?D@GC(,O@AB(MGN(5DBBF(^GNS

#JJF@?ED@GC(S(+BH@NBA('@MB(GM(-GED@CL(5KHDBI(@C

+@MMBNBCD(.CX@NGCIBCDH

U>76.)'&.)].]8])X

"##'($)('0$'%+(('"(
-#.(

G'+#$0B%-(&(
"#$9('(#$!(

U$8(-#$+%$'#"(
""#$$(&(&#'(#$(

"; -; >; .; <; @;

+",; +-,; +>,; +.,; +<,; +@,; +X,; +<,;

3,; Y?;F=8;398=9D;
+;:;=8;=9D;:;E=9;
=;8=:,E;F38D;

"-;
18=;:;

"<;
18=;:;

-4;
18=;:;

LE?:0;
-4;

18=;:;

LE?:0;
-4;

18=;:;

LE?>8;
-4;

18=;:;

33,; C?88:08D;398=9D;
+D3AD;=3;E?;98;
::8@D:;;
D3?B3D8,E;
F?D8;=08;

"4;
18=;:;

"<;
18=;:;

"-;
18=;:;

LE?:0;
"<;

18=;:;

"<;I;-4;
18=;:;

LE?>8;
-4;

18=;:;

333,; Y?;F=8;>?=:0=8;
+=:;9?;F=8;
398=9D;@8::;D3AD;
=3;E?;98;:=80;
88>88:,E;:8>8;8;

"4;
18=;:;

"-;
18=;:;

-4;
18=;:;

LE?:0;
-4;

18=;:;

LE?:0;
-4;

18=;:;

LE?>8;
-4;

18=;:;

3>,; C?88:08D;>?=:0=8;
+=:;@?88:08D;
398=9D;@8::;D3AD;
=3;E?;98;:=80;
88>88:,E;>8;1;
:8>8;8;?;;
8B0;8F8;

<;
18=;:;

"4;
18=;:;

"4;
18=;:;

LE?:0;
"<;

18=;:;

"<;I;-4;
18=;:;

LE?>8;
-4;

18=;:;

   
  

     



3#4$(2(5$4*-$*4#'(+.5%,"(6(5.-$%&"(2(5$..' 107

!!:1:!;!JV;MKZVJHPQHPN;THPPL;RPR\PVT;GKN;QJKKPQHIJKT<

HSP;PiZJTPN;TMV[GQP;GVPG;HJ;RGTT;VGHIJ;UCTRX;TSGLL;\P

LPTT;HSGK;JV;PeMGL;HJ;HSGH;VPeMIVPN;HJ;OIYP;G;,*:;PeMGL

HJ;HSP;VPeMIVPN;!#3]

!!:!( /@NB(4BH@HDEC?B('BXBF

/SP;VPeMIVPN;!#3;TSGLL;\P;GT;ZVPTQVI\PN;IK;,GVH;8;c!IVP

GKN; 3I[P; *G[PH_d; J[; HSP; +JNP; GT; GZZVJZVIGHP; JV; IK

\MILNIKO; TZPQI[IQGHIJKT;JV;GT; VPeMIVPN;\_; HSP;MTPV;JV

HSP;QIH_;JVNIKGKQP];/SP;!#3;TZPQI[IPN;IK;HPVRT;J[;HSP
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/SP; [IVP; VPTITHGKQP; VGHIKO; J[; YGVIJMT; \MILNIKO

QJRZJKPKHT;TMQS;GT;̀ GLLT<;QJLMRKT<;\PGRT<;GKN;[LJJVT

GVP; OIYPK; IK; /G\LP; 6); GKN; /G\LP; 6.]; !IVP; NGRGOP

GTTPTTRPKH; J[; YGVIJMT; THVMQHMVGL; PLPRPKHT; J[; HSP

!14];.>;%$7;,$2$/#:/1"2
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\MILNIKO;GKN;GNPeMGQ_;J[;HSP;THVMQHMVGL;VPZGIVT;QGK;\P

NJKP; \_; HSP; [IVP; VPTITHGKQP; VGHIKO; [JV; PKQGTPN; THPPL

QJLMRK;GKN;\PGR;U)'';/G\LP;6);GKN;/G\LP;6.X]

'&!%(#$")*L,"9/=.(!/%(#$"/$4"&.&!%(#$

!7( /#)4%-#$%&"(#"+(.4.-$%&"

!7:1(,BCBNEF

/JLPVGKQPT; [JV; [G\VIQGHIJK; J[; THPPL; THVMQHMVPT; TSGLL

QJK[JVR;HJ;HSP;GQQPZHPN;THGKNGVN;o>^>U8)Xp];/JLPVGKQPT

[JV; PVPQHIJK; J[; THPPL; THVMQHMVPT; TSGLL; QJK[JVR; HJ; HSP

GQQPZHPN;THGKNGVN;o>^>U8.Xp];!JV;OPKPVGL;OMINGKQP;JK

[G\VIQGHIJK;\_;̀ PLNIKO<;VP[PVPKQP;RG_;\P;RGNP;HJ;OJJN

ZVGQHIQP;o>^>U86Xp]

!7:!( /ERN@?ED@GC(3NG?BAONBH

!7:!:1; 5!$6#N"!'+#+N

0GHPVIGL;TSGLL;\P;THVGIOSHPKPN;JV;[JVRPN;HJ;HSP;TZPQI[IPN

QJK[IOMVGHIJK; \_; RPHSJNT; HSGH; `ILL; KJH; VPNMQP; HSP

$ERFB(71(.C?EHBA(5DBBF(-GFOICH_(!07(II(j(!07(II(U3NGDB?D@GC(#JJF@BA(GC(/GON(5@ABHV

U>76.)';..]))X

B'1'676(@'6%12'#12(1)0;??2<(D@.:71'1;(F1=(A'1'2<>(

3#"(5(A'"%(4%2'2&51.%(#3(

(

6:((
;#<;

;5&7"%(#3(4#12&"7.&'#1(511(B5&%"'5:2;

5;:; 5;{;:; 4;:; 5;:; 6;:;
152; 142; 152; 162; 1:2; 1O2; 1I2;

)2; V+@@+4;B1+01,0)+0;14)0:+A0;-0;-)1;,-7)0+;+711;0:1;*@-0.142O; ; ; ; ; ;
; -2; O10-@; @-0:)0.; 4)0:; 01+41@@1F; @).:041).:0; -..11.-01; .+B4A?;

B@-4011;1V;

;

55;

;

5:;

;

4?;

;

54;

;

X;
;

; 92; S@-40119+-1F;4)0:;5BO;??;4)11;9)0F)0.;-0;;5??;??;B)0,:<;

*)0)4:1F;4)0:;@).:041).:0;-..11.-01;.+B4A?;B@-4011;@144;0:-0;
0:1;0:),U0144;4B1,)*)1FO;

52! .B:;??;B@-4011;9+-1F;

42! 5.;??;B@-4011;9+-1F;
;

;

;
;

5?;

5?;

;

;
;

5:;

55;

;

;
;

X;

4?;

;

;
;

X;

X;

;

;
;

X;

X;

; ,2;b49140+4;)04A@-0)0.;9+-1F4<;0:),U0144;+*;9+-1FO;

52! =)0.@1; 0:),U0144; +*; 9+-1F<; 4)0:; O; ??;;
;,+711;*)@@104;-0;01-0471141;[+)004;

42! S4+;@-+114<;+*;0+0-@;0:),U0144;
;

;

;
X;
X;

;

;
5.;
X;

;

;
4:;
X;

;

;
X;
5P;

;

;
X;
:?;

; F2; =+@)F; 91),U4; +*; ,@-+<; ,+?B+4)0)+0; +1; 4-0F; @)?1<; 11)0*+1,1F; )0;
1711+;:+1)R+00-@;[+)00<;A0B@-40111F;

;

:?; :?; :?; I:; 5??;

; 12;b11-01F;,+0,1101;9@+,U4; O?; O?; O?; X; X;
; *2; =+@)F;9@+,U4;+*;@).:041).:0;,+0,1101;:+@@+4;B1+01,0)+0;14)0:;-0;

-)1;,-7)0+;+711;0:1;*@-0.142;
:?; :?; :?; O?; I:;

))2; b49140+4; )04A@-0)0.; 9+-1F; 4,1141F; 0+; 4:; ??;;
-49140+4;9-00104;

54; 5.; X; X; X;

)))2; =+@)F;B1+01,0)+04O; ; ; ; ; ;

; -2;/+0,1101<;0+0;@1-011;0:-0;5O4O6;?)M;1A0B@-40111F2O;
52; /+0,1101;0+0;-44A?1F;0+;91;@+-F;91-1)0.<;11)0*+1,1F;!V;;
42; /+0,1101;-44A?1F;0+;91;@+-F;91-1)0.;

;

;
4:;
:?;

;
4:;
:?;

;
4:;
:?;

;
:?;
I:;

;
I:;
I:;

; 92; \).:041).:0;,+0,1101<;0+0; @1-011; 0:-0;5O4O;6;?)M;1A0B@-40111F2;
,+0,1101;0+0;-44A?1F;0+;91;@+-F;91-1)0.<;11)0*+1,1F;!V;

4:; 4:; 4:; 4:; 4:;

;
1V;*J;[IiPN;JV;NPTIOKPN<;GT;HJ;GLLJ`;[MLL;ZPKPHVGHIJK;[JV;RPQSGKIQGL;\JKN]
!V;#PIK[JVQPRPKH;TSGLL;QJKTITH;J[;THPPL;\IKNIKO;`IVP;KJH;LPTT;HSGK;.]6;RR;NIGRPHPV<;JV;G;THPPL;RPTS;(`PIOSIKO;KJH;LPTT;HSGK;D](;aOWR.];1K

QJKQVPHP;ZVJHPQHIJK<;HSP;TZGQIKO;J[;HSGH;VPIK[JVQPRPKH;TSGLL;KJH;;PiQPPN;.DD;RR;IK;GK_;NIVPQHIJK]

ZVJZPVHIPT; J[; HSP; RGHPVIGL; \PLJ`; HSP; YGLMPT; MTPN; IK

NPTIOK]; 3JQGL; GZZLIQGHIJK; J[; ZVPTTMVP; GH; VJJR; JV; GH

PLPYGHPN;HPRZPVGHMVP;JV;JHSPV;HSPVRGL;RPGKT;RG_;\P

MTPN;[JV;THVGIOSHPKIKO<;ZVJYINPN;HSP;G\JYP;IT;TGHIT[IPN]

!7:!:!; >7'6$6+-')

/SP;PVPQHIJK; QLPGVGKQP; [JV; QLPGHPN; PKNT;J[;RPR\PVT<

QJKKPQHIKO;THPPL;HJ;THPPL;TSJMLN;ZVP[PVG\L_;\P;KJH;OVPGHPV

HSGK;.]D;RR;GH;PGQS;PKN];/SP;PVPQHIJK;QLPGVGKQP;GH;PKNT

J[;\PGRT;`IHSJMH;`P\;QLPGHT;TSJMLN;\P;KJH;RJVP;HSGK

6;RR;GH;PGQS;PKN];%SPVP;[JV;ZVGQHIQGL;VPGTJKT<;OVPGHPV

QLPGVGKQP;IT;KPQPTTGV_<;TMIHG\L_;NPTIOKPN;TPGHIKO;TSJMLN

\P;ZVJYINPN]

!7:!:!:1; /SP;SJLPT;[JV;\JLHT;RG_;\P;RGNP;GT;OIYPK;IK

/G\LP;)B<;MKLPTT;JHSPV`ITP;TZPQI[IPN;\_;HSP;PKOIKPPV]

/SP;SJLP;NIGRPHPV;IK;\GTP;ZLGHPT;TSGLL;KJH;PiQPPN;HSP

GKQSJV;\JLH;NIGRPHPV;\_;RJVP;HSGK;>;RR]

!7:!:!:!(1K;[VIQHIJK;H_ZP;J[;QJKKPQHIJK;QLPGVGKQP;RG_

\P;RGIKHGIKPN<;MKLPTT;TZPQI[IPN;JHSPV`ITP;IK;HSP;NPTIOK

NJQMRPKH]
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!7:!:7(>.!!#+N

+MHHIKO;TSGLL;\P;P[[PQHPN;\_;TG`IKO<;TSPGVIKO<;QVJZZIKO<

RGQSIKIKO; JV; HSPVRGL; QMHHIKO; ZVJQPTT]; *SPGVIKO<

QVJZZIKO; GKN; OGT; QMHHIKO; TSGLL; \P; QLPGK<; VPGTJKG\L_

TeMGVP<; GKN; [VPP; [VJR; GK_; NITHJVHIJK]; *SJMLN; HSP

IKTZPQHJV;[IKN;IH;KPQPTTGV_<;HSP;PNOPT;TSGLL;\P;OVJMKN

G[HPV;QMHHIKO];,LGKKIKO;JV;[IKITSIKO;J[;TSPGVPN;JV;OGT^

QMH; PNOPT; J[; ZLGHPT; JV; TSGZPT; TSGLL; KJH; \P; VPeMIVPN<

MKLPTT; TZPQIGLL_; KJHPN; JK; NVG`IKO; JV; IKQLMNPN; IK

THIZMLGHPN; PNOP; ZVPZGVGHIJK; [JV; `PLNIKO; JV; `SPK

TZPQI[IQGLL_;VPeMIVPN;IK;HSP;[JLLJ`IKO;TPQHIJK]

#P^PKHVGKH;QJVKPVT;TSGLL;\P;[VPP;[VJR;KJHQSPT;GKN;TSGLL

SGYP;LGVOPTH;ZVGQHIQGL;VGNII;`IHS;G;RIKIRMR;VGNIMT;J[

)(;RR8

!7:!:7:1(5"'6$#+N

*SPGVIKO;J[;IHPRT;JYPV;)>;RR;HSIQa;HJ;\P;OGLYGKIgPN

GKN;TM\fPQH;HJ;HPKTILP;[JVQP;JV;\PKNIKO;RJRPKH;TSGLL

KJH;\P; QGVVIPN;JMH<; MKLPTT; HSP; IHPR; IT; THVPTT; VPLIPYPN

TM\TPeMPKHL_]

/SP;MTP;J[;TSPGVPN;PNOPT;IK;HSP;HPKTIJK;GVPG;TSGLL;\P

GYJINPN;IK;LJQGHIJK;TM\fPQH;HJ;ZLGTHIQ;SIKOP;VJHGHIJK;GH

[GQHJVPN;LJGNIKO]

!7:!:7:!(0"'$Y67&-.!!#+N

4GT; QMHHIKO; J[; SIOS; HPKTILP; THPPL; \_; RPQSGKIQGLL_

$ERFB(7!(.C?EHBA(5DBBF()BEIH_(<02(II(j(1;2(II(U3NGDB?D@GC(#JJF@BA(GC($PNBB(5@ABHV

U>76.)';..]))X
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;
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5?;

;
;

5?;
5?;

;
;

5:;
55;

;
;

X;
4?;

;
;

X;
X;

;
;

X;
X;

; ,2; b49140+4;)04A@-0)0.;9+-1F4<;0:),U0144;+*;9+-1FO;
52;=)0.@1;0:),U0144;+*;9+-1F<;4)0:;O;??;;,+711;*)@@104;-0;01-0471141;[+)004;
;42;S4+;@-+114<;+*;0+0-@;0:),U0144;

;
X;
X;

;
X;
X;

;
5.;
X;

;
4:;
X;

;
X;
5P;

;
X;
:?;
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; b49140+4;)04A@-0)0.;9+-1F;4,1141F;0+;;4:;??;-49140+4;9-00104; .; 54; X; X; X; X;

)))2; =+@)F;B1+01,0)+04O; ; ; ; ; ; ;
; -2;/+0,1101<;0+0;@1-011;0:-0;5O4O6;?)M;1A0B@-40111F2O;

52;/+0,1101;0+0;-44A?1F;0+;91;@+-F;;91-1)0.<;11)0*+1,1F;7V(

42;/+0,1101;-44A?1F;0+;91;@+-F;;91-1)0.;
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4:;
:?;

;
4:;
:?;

;
4:;
:?;

;
4:;
:?;

;
:?;
I:;

;
I:;
I:;

; 92;\).:041).:0;,+0,1101<;0+0;@1-011;0:-0;5O4O6;?)M;1A0B@-40111F2;<V;; 4:; 4:; 4:; 4:; 6?; O?;

;
1V;*J;[IiPN;JV;NPTIOKPN<;GT;HJ;GLLJ`;[MLL;ZPKPHVGHIJK;[JV;RPQSGKIQGL;\JKN]
!V;%SPVP;`IVP;\IKNIKO;QGKKJH;\P;MTPN<;PiZPVH;GNYIQP;TSJMLN;\P;TJMOSH;VPOGVNIKO;GLHPVKGHIYP;RPHSJNT;J[;;TMZZJVH;HJ;PKG\LP;HSP;LJ`PV;PNOPT

J[;HSP;ZLGTHPV\JGVN;HJ;\P;[IiPN;HJOPHSPV;GKN;HJ;HSP;LJ`PV;[LGKOP<;GKN;;[JV;HSP;HJZ;PNOP;J[;HSP;ZLGTHPV\JGVN;HJ;\P;SPLN;IK;ZJTIHIJK]
7V;#PIK[JVQPRPKH;TSGLL;QJKTITH;J[;THPPL;\IKNIKO;`IVP;KJH;LPTT;HSGK;.]6;RR;IK;NIGRPHPV<;JV;G;THPPL;RPTS;;`PIOSIKO;KJH;LPTT;HSGK;D](;aOWR.];1K

QJKQVPHP;ZVJHPQHIJK<;HSP;TZGQIKO;J[;HSGH;VPIK[JVQPRPKH;TSGLL;KJH;;PiQPPN;.DD;RR;IK;GK_;NIVPQHIJK]
<V;+JKQVPHP;KJH;GTTMRPN;HJ;\P;LJGN;\PGVIKO<;VPIK[JVQPN]

QJKHVJLLPN; HJVQS; RG_; \P; ZPVRIHHPN<; ZVJYINPN; TZPQIGL

QGVP;IT;HGaPK;HJ;LPGYP;TM[[IQIPKH;RPHGL;HJ;\P;VPRJYPN;\_

RGQSIKIKO<;TJ;HSGH;GLL;RPHGL;HSGH;SGT;\PPK;SGVNPKPN;\_

[LGRP;IT;VPRJYPN];=GKN;[LGRP;QMHHIKO;RG_;\P;ZPVRIHHPN

JKL_;TM\fPQH;HJ;HSP;GZZVJYGL;J[;HSP;IKTZPQHIKO;GMHSJVIH_]

$iQPZH;`SPVP;HSP;RGHPVIGL;IT;TM\TPeMPKHL_;fJIKPN;\_

`PLNIKO<;KJ;LJGN;TSGLL;\P;HVGKTRIHHPN;HSVJMOS;G;OGT;QMH

TMV[GQP]

/SPVRGLL_; QMH; [VPP; PNOPT<; `SIQS; TSGLL; \P; TM\fPQH; HJ

QGLQMLGHPN;THGHIQ;HPKTILP;THVPTT;TSGLL;\P;[VPP;[VJR;VJMKN

\JHHJR;OJMOPT;OVPGHPV;HSGK;(;RR;NPPZ];4JMOPT;OVPGHPV

HSGK; (; RR; NPPZ; GKN; KJHQSPT; TSGLL; \P; VPRJYPN; \_

OVIKNIKO]

!7:!:<( P*7#+N

!7:!:<:1; =JLPT; HSVJMOS; RJVP; HSGK; JKP; HSIQaKPTT; J[

RGHPVIGL;[JV;RPR\PVT<;TMQS;GT;QJRZJMKN;THGKQSIJK;GKN

OIVNPV;[LGKOPT<;TSGLL;\P;̀ SPVP;ZJTTI\LP<;NVILLPN;G[HPV;HSP

RPR\PVT;GVP;GTTPR\LPN;GKN;HIOSHL_;QLGRZPN;JV;\JLHPN

HJOPHSPV];:;VJMKN;SJLP;[JV;G;\JLH;TSGLL;PIHSPV;\P;RGQSIKP

[LGRP;QMH<;JV;NVILLPN;[MLL;TIgP<;JV;TM\^ZMKQSPN;6;RR

MKNPVTIgP;GKN;VPGRPN;HJ;TIgP;JV;ZMKQSPN;[MLL;TIgP]

=GKN;[LGRP;QMHHIKO;J[;G;\JLH;SJLP;TSGLL;KJH;\P;ZPVRIHHPN

PiQPZH; GT; G; TIHP; VPQHI[IQGHIJK; RPGTMVP; [JV; SJLPT; IK

QJLMRK;\GTP;ZLGHPT]
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:; ZMKQSPN; SJLP; TSGLL; \P; ZPVRIHHPN; JKL_; IK; RGHPVIGL

`SJTP;_IPLN;THVPTT;U,_X;NJPT;KJH;PiQPPN;6>D;0,G;GKN

`SPVP; HSIQaKPTT; NJPT; KJH; PiQPPN; U( >DD/,_X; RR]; 1K

Q_QLIQGLL_;LJGNPN;NPHGILT<;ZMKQSIKO;TSGLL;\P;GYJINPN;IK

ZLGHPT;`IHS;HSIQaKPTT;OVPGHPV;HSGK;).;RR]

!JV; OVPGHPV; HSIQaKPTT; GKN; Q_QLIQGLL_; LJGNPN; NPHGILT<

SJLPT; TSGLL; \P; PIHSPV; NVILLPN; [VJR; HSP; TJLIN; JV; TM\^

ZMKQSPN;JV;TM\;NVILLPN;GKN;VPGRPN]

/SP;NIP;[JV;GLL;TM\^ZMKQSPN;SJLPT;JV; HSP;NVILL;[JV;GLL

TM\^NVILLPN;SJLPT;TSGLL;\P;GH;LPGTH;6;RR;TRGLLPV;HSGK

HSP;VPeMIVPN;NIGRPHPV;J[;[IKITSPN;SJLP]

!7:!:<:7(Q('$)#O'&"*7')

:;TZPQIGL;ZLGHP;`GTSPV;J[;RIKIRMR;HSIQaKPTT;8;RR

TSGLL;\P;MTPN;MKNPV;HSP;KMH<;I[;HSP;SJLP;NIGRPHPV;IT;LGVOPV

HSGK;HSP;\JLH;NIGRPHPV;\_;6;RR;JV;RJVP]

"YPVTIgP;SJLP;TSGLL;KJH;PiQPPN;)].(%;JV;U%&s;AX;RR;IK

NIGRPHPV<;`PVP;%&IT;HSP&KJRIKGL;\JLH;NIGRPHPV<;IK;RR]

:;TSJVH;TLJHHPN;SJLP;TSGLL;KJH;PiQPPN;HSP;GZZVJZVIGHP

SJLP;TIgP;IK;`INHS;GKN;)]66%<;IK;LPKOHS];:;LJKO;TLJHHPN

SJLP;TSGLL;KJH;PiQPPN;HSP;GZZVJZVIGHP;SJLP;TIgP;IK;̀ INHS

GKN;.](%<;IK;LPKOHS];1[;HSP;TLJH;LPKOHS;IT;LGVOPV;HSGK;HSJTP

TZPQI[IPN<;TSPGV;HVGKT[PV;IK;HSP;NIVPQHIJK;J[;TLJH;IT;KJH

GNRITTI\LP;PYPK;IK;[VIQHIJK;H_ZP;J[;QJKKPQHIJK]

*LJHHPN;SJLPT;TSGLL;\P;ZMKQSPN;PIHSPV;IK;JKP;JZPVGHIJK

JV;PLTP;[JVRPN;\_;ZMKQSIKO;JV;NVILLIKO;H`J;VJMKN;SJLPT

GZGVH; GKN; QJRZLPHPN; \_; SIOS; eMGLIH_; RPQSGKIQGLL_

QJKHVJLLPN;[LGRP;QMHHIKO;GKN;NVPTTIKO;HJ;PKTMVP;HSGH;\JLH

QGK;[VPPL_;HVGYPL;HSP;[MLL;LPKOHS;J[;HSP;TLJH]

!7:!:<:<(4#!!'%&<*7!&"*7')

=JLPT;[JV;HMVKPN;GKN;[IHHPN;\JLHT;TSGLL;\P;NVILLPN;HJ;G

NIGRPHPV;PeMGL;HJ;HSP;KJRIKGL;NIGRPHPV;J[;HSP;TSGKa;JV

\GVVPL; TM\fPQH; HJ; HJLPVGKQP; TZPQI[IPN; IK; HSP; GQQPZHPN

THGKNGVNT;o>^>U88Xp];,VP[PVG\L_<;ZGVHT;HJ;\P;QJKKPQHPN

`IHS;QLJTP;HJLPVGKQP;JV;\GVVPL;\JLHT;TSGLL;\P;[IVRL_;SPLN

HJOPHSPV;\_;HGQaIKO;\JLHT;JV;QLGRZT;GKN;HSP;SJLPT;NVILLPN

HSVJMOS; GLL; HSP; HSIQaKPTTPT; GH; JKP; JZPVGHIJK; GKN

TM\TPeMPKHL_; VPGRPN; HJ; TIgP]; :LL; SJLPT; KJH; NVILLPN

HSVJMOS;GLL;HSIQaKPTTPT;GH;JKP;JZPVGHIJK;TSGLL;\P;NVILLPN

HJ;G;TRGLLPV;TIgP;GKN;VPGRPN;JMH;G[HPV;GTTPR\L_];%SPVP

HSIT; IT; KJH; ZVGQHIQG\LP<; HSP;ZGVHT; TSGLL; \P;NVILLPN; GKN

VPGRPN;TPZGVGHPL_;HSVJMOS;SGVN;\MTSPN;THPPL;fIOT]

!7:!:<:8;=JLPT;[JV; VIYPHT;JV;\JLHT;TSGLL;KJH;\P;[JVRPN

OPKPVGLL_;\_;OGT;QMHHIKO;ZVJQPTT];=J`PYPV<;GNYGKQPN

OGT;QMHHIKO;ZVJQPTTPT;TMQS;GT;ZLGTRG;QMHHIKO;RG_;\P;MTPN

HJ;RGaP;SJLPT; IK; THGHIQGLL_; LJGNPN;RPR\PVT; JKL_]; 1K

Q_QLIQGLL_;LJGNPN;RPR\PVT;TM\fPQHPN;HJ;HPKTILP;THVPTTPT

`SIQS;GVP;YMLKPVG\LP;MKNPV;[GHIOMP<;OGT;QMHHIKO;TSGLL;KJH

\P;MTPN;MKLPTT;TM\TPeMPKH;VPGRIKO;IT;NJKP;HJ;VPRJYP

HSP;RGHPVIGL;IK;HSP;SPGH;G[[PQHPN;gJKP;GVJMKN;HSP;SJLP]

!7:7(#HHBIRFK

:LL;ZGVHT;J[;\JLHPN;RPR\PVT;TSGLL;\P;ZIKKPN;JV;\JLHPN

GKN;VIOINL_;SPLN;HJOPHSPV;NMVIKO;GTTPR\L_]

/SP;QJRZJKPKH;ZGVHT;TSGLL;\P;GTTPR\LPN;GKN;GLIOKPN

IK; TMQS; G; RGKKPV; HSGH; HSP_; GVP; KPIHSPV; H`ITHPN; KJV

JHSPV`ITP;NGRGOPN<;GKN;TSGLL;\P;TJ;ZVPZGVPN;HSGH;HSP

TZPQI[IPN;QGR\PV<;I[;GK_<;IT;ZVJYINPN]

!7:7:1;P*7')&#+&;))'Y<7M

%SPK;SJLPT;GVP;NVILLPN;IK;JKP;JZPVGHIJK;HSVJMOS;H`J

JV;RJVP;TPZGVG\LP;ZGVHT<;HSPTP;ZGVHT<;̀ SPK;TJ;TZPQI[IPN

\_;HSP;PKOIKPPV<;TSGLL;\P;TPZGVGHPN;G[HPV;NVILLIKO;GKN

HSP;\MVVT;VPRJYPN]

0GHQSIKO;SJLPT;[JV;VIYPHT;GKN;\LGQa;\JLHT;TSGLL;VPOITHPV

`IHS;PGQS;JHSPV;TJ;HSGH;G;OGMOP;J[;)](;RR;JV;.]D;RR

UGT;HSP;QGTP;RG_;\P<;NPZPKNIKO;JK;̀ SPHSPV;HSP;NIGRPHPV

J[;HSP;VIYPH;JV;\JLH;IT;LPTT;HSGK;JV;RJVP;HSGK;.(;RRX

LPTT;IK;NIGRPHPV;HSGK;HSP;NIGRPHPV;J[;HSP;SJLP;`ILL;ZGTT

[VPPL_;HSVJMOS;HSP;GTTPR\LPN;RPR\PVT;IK;HSP;NIVPQHIJK

GH;VIOSH;GKOLP;HJ;TMQS;RPR\PVT]

&VILLIKO;NJKP;NMVIKO;GTTPR\L_;HJ;GLIOK;SJLPT;TSGLL;KJH

NITHJVH;HSP;RPHGL;JV;PKLGVOP;HSP;SJLPT]

=JLPT;IK;GNfGQPKH;ZGVH;TSGLL;RGHQS;TM[[IQIPKHL_;`PLL;HJ

ZPVRIH;PGT_;PKHV_;J[;\JLHT];1[;KPQPTTGV_<;SJLPT;PiQPZH

JYPVTIgP;JV;TLJHHPN;SJLPT;RG_;\P;PKLGVOPN;HJ;GNRIH;\JLHT<

\_;RJNPVGHP;GRJMKH;J[;VPGRIKO]

!7:7:! (0"$'6%&B'+N!"

&%SPK;NPTIOK;IT;\GTPN;JK;\JLHT;̀ IHS;MKHSVPGNPN;TSGKaT;IK

HSP;TSPGV;ZLGKP<;GZZVJZVIGHP;RPGTMVPT;TSGLL;\P;TZPQI[IPN

HJ;PKTMVP; HSGH<;G[HPV;GLLJ`IKO; [JV; HJLPVGKQP<;KPIHSPV; HSP

HSVPGNT;KJV;HSP;HSVPGN;VMK^JMH;\P;IK;HSP;TSPGV;ZLGKP]

/SP;LPKOHS;J[;\JLH;TSGLL;\P;TMQS;HSGH;GH;LPGTH;JKP;QLPGV

HSVPGN;TSJ`T;G\JYP;HSP;KMH;GKN;GH;LPGTH;JKP;HSVPGN;ZLMT

HSP; HSVPGN; VMK; JMH; IT; QLPGV; \PKPGHS; HSP; KMH; G[HPV

HIOSHPKIKO]; "KP; `GTSPV; TSGLL; \P; ZVJYINPN; MKNPV; HSP

VJHGHPN;ZGVH]

!7:7:7( ;))'Y<7M&5.<R'-!'%&!*&I#<$6!#*+

%SPK; KJK^ZVPLJGNPN; \JLHT; GVP; MTPN; IK; G; THVMQHMVP

TM\fPQH;HJ;YI\VGHIJK<;HSP;KMHT;TSGLL;\P;TPQMVPN;\_;LJQaIKO

NPYIQPT; JV; JHSPV; RPQSGKIQGL; RPGKT]; /SP; KMHT; J[

ZVPLJGNPN; \JLHT; RG_; \P; GTTMRPN; HJ; \P; TM[[IQIPKHL_

TPQMVPN;\_;HSP;KJVRGL;HIOSHPKIKO;ZVJQPNMVP]

!7:7:< ;J6)"'$)

%GTSPVT;GVP;KJH;KJVRGLL_;VPeMIVPN;JK;KJK^ZVPLJGNPN

\JLHT<;MKLPTT;TZPQI[IPN;JHSPV`ITP];/GZPVPN;̀ GTSPVT;TSGLL

\P;MTPN;̀ SPVP;HSP;TMV[GQP;IT;IKQLIKPN;GH;RJVP;HSGK;6w;HJ

G;ZLGKP;ZPVZPKNIQMLGV;HJ;HSP;\JLH;GiIT]

=GVNPKPN;`GTSPV;TSGLL;\P;MTPN;[JV;ZVPLJGNPN;\JLHT;JV

HSP;KMH<;`SIQSPYPV;IT;HJ;\P;VJHGHPN]
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:LL;RGHPVIGL;`IHSIK;HSP;OVIZ;J[;HSP;\JLH;TSGLL;\P;THPPL

GKN;KJ;QJRZVPTTI\LP;RGHPVIGL;TSGLL;\P;ZPVRIHHPN;IK;HSP

OVIZ]

!7:<( 4@XBD@CL

!7:<:1 ; #IYPHT; TSGLL; \P; SPGHPN; MKI[JVRL_; HSVJMOSJMH

HSPIV;LPKOHS<;`IHSJMH;\MVKIKO;JV;PiQPTTIYP;TQGLIKO<;GKN

TSGLL; \P; J[; TM[[IQIPKH; LPKOHS; HJ; ZVJYINP; G; SPGN; J[

THGKNGVN; NIRPKTIJKT]; /SPTP; TSGLL<; `SPK; NVIYPK<

QJRZLPHPL_; [ILL; HSP; SJLPT; GKN<; I[; QJMKHPVTMKa<; HSP

QJMKHPVTIKaIKO; TSGLL; \P; [MLL_; [ILLPN; \_; HSP; VIYPH]; 1[

VPeMIVPN<;GK_;ZVJHVMTIJK;J[;HSP;QJMKHPVTMKa;SPGN;TSGLL

\P;NVPTTPN;J[[;[LMTS]

!7:<:!; #IYPHPN; RPR\PV; TSGLL; SGYP; GLL; ZGVHT; [IVRL_

NVG`K;GKN;SPLN; HJOPHSPV;\P[JVP;GKN;NMVIKO; VIYPHIKO<

GKN;TZPQIGL;QGVP;TSGLL;\P;HGaPK;IK;HSIT;VPTZPQH;[JV;GLL

TIKOLP^VIYPHPN; QJKKPQHIJKT]; !JV; RMLHIZLP; VIYPHPN

QJKKPQHIJKT<;G;TPVYIQP;\JLH;TSGLL;\P;ZVJYINPN;IK;PYPV_

HSIVN;JV;[JMVHS;SJLP]

!7:<:7; %SPVPYPV;ZVGQHIQG\LP<;RGQSIKP;VIYPHIKO;TSGLL

\P;QGVVIPN;JMH;\_;MTIKO;RGQSIKPT;J[;HSP;THPGN_;ZVPTTMVP

H_ZP]

!7:<:<; :LL;LJJTP<;\MVKPN;JV;JHSPV`ITP;NP[PQHIYP;VIYPHT

TSGLL; \P; QMH; JMH; GKN; VPZLGQPN;\P[JVP; HSP; THVMQHMVP; IT

LJGNPN<;GKN;TZPQIGL;QGVP;TSGLL;\P;HGaPK;HJ;IKTZPQH;GLL

TIKOLP;VIYPHPN;QJKKPQHIJKT]

!7:<:8; *ZPQIGL;QGVP;TSGLL;\P;HGaPK;IK;SPGHIKO;GKN;NVIYIKO

LJKO;VIYPHT]

!7:8()GFD@CL

!7:8:1; 1K;GLL;QGTPT;`SPVP;HSP;[MLL;\PGVIKO;GVPG;J[;HSP

\JLH;IT;HJ;\P;NPYPLJZPN<;HSP;\JLH;TSGLL;\P;ZVJYINPN;`IHS

G;`GTSPV;J[;TM[[IQIPKH;HSIQaKPTT;MKNPV;HSP;KMH;HJ;GYJIN

GK_; HSVPGNPN; ZJVHIJK; J[; HSP; \JLH; \PIKO; `IHSIK; HSP

HSIQaKPTT;JV;HSP;ZGVHT;\JLHPN;HJOPHSPV<;MKLPTT;GQQJMKHPN

[JV;IK;NPTIOK]

!7:8:!; ,VP^HPKTIJKPN;\JLHT;TSGLL;\P;TM\fPQHPN;HJ;IKIHIGL

HPKTIJK; UHSP; ZVJJ[; THVPTTX; \_; GK; GZZVJZVIGHP; ZVP^

QGLI\VGHPN;RPHSJN]

!7:2 (^BFA@CL

!7:2:1; %PLNIKO; TSGLL; \P; IK; GQQJVNGKQP; `IHS; OJJN

ZVGQHIQPT;o>^>U8(Xp<;GT;GZZVJZVIGHP]

!7:2:!; !JV; `PLNIKO; J[; GK_; ZGVHIQMLGV; H_ZP; J[; fJIKH<

`PLNPVT; TSGLL; OIYP; PYINPKQP; GQQPZHG\LP; HJ; HSP

ZMVQSGTPV; J[; SGYIKO; TGHIT[GQHJVIL_; QJRZLPHPN

GZZVJZVIGHP; HPTHT; GT; ZVPTQVI\PN; IK; OJJN; ZVGQHIQPT

o>^>U8>Xp<;GT;VPLPYGKH]

!7:2:7(:TTPR\L_;GKN;`PLNIKO;TSGLL;\P;QGVVIPN;JMH;IK

TMQS;G;`G_;HJ;RIKIRITP;NITHJVHIJK;GKN;VPTINMGL;THVPTT

GKN; HSGH; HSP; [IKGL;NIRPKTIJKT; GVP;`IHSIK; GZZVJZVIGHP

HJLPVGKQPT]

!7:; (=E?P@C@CL(GM()ODDH_(-EJH(ECA()EHBH

!7:;:1; +JLMRK; TZLIQPT; GKN; \MHH; fJIKHT; J[; THVMHT; GKN

QJRZVPTTIJK;RPR\PVT<;NPZPKNIKO;JK;QJKHGQH;[JV;THVPTT

HVGKTRITTIJK<;TSGLL;\P;GQQMVGHPL_;RGQSIKPN;GKN;QLJTP^

\MHHPN; JYPV; HSP; `SJLP; TPQHIJK; `IHS; G; QLPGVGKQP; KJH

PiQPPNIKO;D].;RR;LJQGLL_<;GH;GK_;ZLGQP];*MR;J[;GLL;TMQS

QLPGVGKQP; TSGLL; KJH; \P; RJVP; HSGK; 6D; ZPVQPKH; J[; HSP

QJKHGQH; GVPG; [JV; THVPTT; HVGKTRITTIJK]; 1K; QJLMRK;QGZT

GKN;\GTPT<;HSP;PKNT;J[;TSG[HT;HJOPHSPV;̀ IHS;HSP;GHHGQSPN

OMTTPHT<;GKOLPT<;QSGKKPLT<;PHQl;G[HPV;QJKKPQHIKO;HJOPHSPV

TSJMLN; \P; GQQMVGHPL_; RGQSIKPN; TJ; HSGH; QLPGVGKQP

\PH`PPK;HSP;QJKHGQH;TMV[GQPT;TSGLL;KJH;PiQPPN;.;RR

LJQGLL_<;TM\fPQH;[MVHSPV;HJ;HSP;QJKNIHIJK;HSGH;TMR;HJHGL

J[;GLL;TMQS;QLPGVGKQP;TSGLL;KJH;PiQPPN;6D;ZPVQPKH;J[;HSP

HJHGL;QJKHGQH;GVPG;[JV;THVPTT;HVGKTRITTIJK];+GVP;TSJMLN

\P; HGaPK; HSGH; HSPTP; OMTTPHT<; QJKKPQHIKO; GKOLPT; JV

QSGKKPLT;GVP;[IiPN;̀ IHS;TMQS;GQQMVGQ_;HSGH;HSP_;GVP;KJH

VPNMQPN; IK; HSIQaKPTT; \_; RGQSIKIKO; \_; RJVP; HSGK

.]D;RR]

!7:;:!;%SPVP;TM[[IQIPKH;OMTTPHT;GKN;VIYPHT;JV;̀ PLNT;GVP

ZVJYINPN; HJ; HVGKTRIH; HSP; PKHIVP; LJGNIKO; o)''; *PQHIJK

>UNXp<;HSP;QJLMRK;PKNT;KPPN;KJH;\P;RGQSIKPN]

!7:;:7;576<&=6)')&6+%&>63)

*LG\;\GTPT;GKN;TLG\;QGZT<;PiQPZH;̀ SPK;QMH;[VJR;RGHPVIGL

`IHS;HVMP;TMV[GQPT<;TSGLL;\P;GQQMVGHPL_;RGQSIKPN;JYPV

HSP;\PGVIKO;TMV[GQPT;GKN;TSGLL;\P;IK;P[[PQHIYP;QJKHGQH

`IHS;HSP;PKN;J[;HSP;THGKQSIJK<;HSP;\PGVIKO;[GQP;̀ SIQS;IT

HJ;\P;OVJMHPN;HJ;[IH;HIOSHL_;GH;\JHS;HJZ;GKN;\JHHJR<;MKLPTT

`PLNT;GVP;ZVJYINPN;HJ;HVGKTRIH;HSP;PKHIVP;QJLMRK;[GQP]

!7:;:<;/J;[GQILIHGHP;OVJMHIKO<;TM[[IQIPKH;OGZ;TSGLL;\P;LP[H

\PH`PPK;HSP;\GTP;ZLGHPT;GKN;HJZ;J[;ZPNPTHGL;GKN;SJLPT

TSGLL;\P;ZVJYINPN;`SPVP;KPQPTTGV_;IK;THGKQSIJK;\GTPT

[JV;HSP;PTQGZP;J[;GIV]

!7:Q( 3E@CD@CL

!7:Q:1(,GIKHIKO;TSGLL;\P;NJKP;IK;GQQJVNGKQP;`IHS;HSP

OJJN;ZVGQHIQPT;o>^>U8-Xp]

!7:Q:!;:LL;TMV[GQPT<;`SIQS;GVP;HJ;\P;ZGIKHPN<;JILPN;JV

JHSPV`ITP;HVPGHPN<;TSGLL;\P;NV_;GKN;HSJVJMOSL_;QLPGKPN

HJ;VPRJYP;GLL;LJJTP;TQGLP;GKN;LJJTP;VMTH]

!7:Q:7;*SJZ;QJKHGQH;TMV[GQPT;KPPN;KJH;\P;ZGIKHPN;MKLPTT

TZPQI[IPN];1[;TJ;TZPQI[IPN<;HSP_;TSGLL;\P;\VJMOSH;HJOPHSPV

`SILP;HSP;ZGIKH;IT;THILL;`PH]

!7:Q:<;*MV[GQPT;KJH; IK;QJKHGQH<;\MH; IKGQQPTTI\LP;G[HPV

TSJZ;GTTPR\L_<;TSGLL;VPQPIYP;HSP;[MLL;TZPQI[IPN;ZVJHPQHIYP

HVPGHRPKH;\P[JVP;GTTPR\L_];/SIT;NJPT;KJH;GZZL_;HJ;HSP

IKHPVIJV;J[;TPGLPN;SJLLJ`;TPQHIJKT]

!7:Q:8;+SPeMPVPN;ZLGHPT;TSGLL;\P;ZGIKHPN;\MH;HSP;NPHGILT

J[;ZGIKHIKO;TSGLL;\P;TZPQI[IPN;\_;HSP;ZMVQSGTPV]

!7:Q:2;1K;QGTP;J[;TMV[GQPT;HJ;\P;`PLNPN<;HSP;THPPL;TSGLL

KJH;\P;ZGIKHPN;JV;RPHGL;QJGHPN;̀ IHSIK;G;TMIHG\LP;NITHGKQP
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J[;GK_;PNOP;HJ;\P;`PLNPN<;I[;HSP;ZGIKH;TZPQI[IPN;JV;HSP

RPHGL;QJGHIKO;IT;LIaPL_;HJ;\P;SGVR[ML;HJ;̀ PLNPVT;JV;IRZGIV

HSP;eMGLIH_;J[;HSP;`PLNT]

!7:Q:;; %PLNT;GKN;GNfGQPKH;ZGVPKH;RPHGL;TSGLL;KJH;\P

ZGIKHPN;ZVIJV;HJ;NP^TLGOOIKO<;IKTZPQHIJK;GKN;GZZVJYGL]

!7:Q:Q; ,GVHT; HJ; \P; PKQGTPN; IK; QJKQVPHP; TSGLL; KJH; \P

ZGIKHPN;JV;JILPN]

!7:Q:9( +JKHGQH;TMV[GQP;IK;[VIQHIJK;H_ZP;QJKKPQHIJK;TSGLL

KJH;\P;ZGIKHPN;IK;GNYGKQP]

!7:9( =ENS@CL

$GQS; ZIPQP; J[; THPPL; `JVa; TSGLL; \P; NITHIKQHL_; RGVaPN

\P[JVP;NITZGHQS<;IK;GQQJVNGKQP;̀ IHS;G;RGVaIKO;NIGOVGR

GKN; TSGLL; \PGV; TMQS; JHSPV; RGVaT; GT; `ILL; [GQILIHGHP

PVPQHIJK]

!7:10( 5PGJ(.NB?D@GC

!7:10:1; /SP; THPPL; `JVa; TSGLL; \P; HPRZJVGVIL_; TSJZ

PVPQHPN; QJRZLPHP; JV; GT; GVVGKOPN; `IHS; HSP; IKTZPQHIJK

GOPKQ_;TJ;HSGH;GQQMVGQ_;J[;[IH;RG_;\P;QSPQaPN;\P[JVP

NITZGHQS]; /SP; ZGVHT; TSGLL; \P; TSJZ; GTTPR\LPN; `IHS

TM[[IQIPKH;KMR\PVT;J[;ZGVGLLPL;NVI[HT;HJ;\VIKO;GKN;aPPZ

HSP;ZGVHT;IK;ZLGQP]

!7:10:! ;1K;HSP;QGTP;J[;ZGVHT;NVILLPN;JV;ZMKQSPN<;HSVJMOS

THPPL;fIOT;̀ IHS;\MTSPT;VPTMLHIKO;IK;GLL;TIRILGV;ZGVHT;\PIKO

IKHPVQSGKOPG\LP<;HSP;THPPL`JVa;RG_;\P;TSJZ;PVPQHPN;IK

TMQS;ZJTIHIJK;GT;GVVGKOPN;`IHS;HSP;IKTZPQHIJK;GOPKQ_]

!7:10:7( 1K;QGTP;J[;TSJZ;[G\VIQGHIJK;MTIKO;KMRPVIQGLL_

QJKHVJLLPN; RGQSIKP; NGHG; OPKPVGHPN; \_; QJRZMHPV

TJ[H`GVP; ULIaP; +:&X<; HSP; TSJZ; PVPQHIJK; RG_; \P

NITZPKTPN;`IHS;GH;HSP;NITQVPHIJK;J[;HSP;IKTZPQHJV]

!7:11( 3E?S@CL

:LL;ZVJfPQHIKO;ZLGHPT;JV;\GVT;GKN;GLL;PKNT;J[;RPR\PVT

GH;fJIKHT;TSGLL;\P;THI[[PKPN<;GLL;THVGIOSH;\GVT;GKN;ZLGHPT

TSGLL; \P; \MKNLPN<; GLL; TQVP`PN; PKNT; GKN; RGQSIKPN

TMV[GQPT;TSGLL;\P;TMIHG\L_;ZGQaPN;GKN;GLL;VIYPHT<;\JLHT<

KMHT<;̀ GTSPVT;GKN;TRGLL;GKN;LJJTP;ZGVHT;TSGLL;\P;ZGQaPN

TPZGVGHPL_; IK; QGTPT<; TJ; GT; HJ; ZVPYPKH; NGRGOP; JV

NITHJVHIJK;NMVIKO;HVGKTIH]

!7:1!( %CHJB?D@GC(ECA($BHD@CL

!7:1!:1 ;/SP;IKTZPQHIKO;GMHSJVIH_;TSGLL;SGYP;[VPP;GQQPTT

GH; GLL; VPGTJKG\LP; HIRPT; HJ; HSJTP; ZGVHT; J[; HSP

RGKM[GQHMVPVdT;`JVaT;`SIQS; GVP; QJKQPVKPN;`IHS; HSP

[G\VIQGHIJK;J[;HSP;THPPL`JVa;GKN;TSGLL;\P;G[[JVNPN;GLL

VPGTJKG\LP; [GQILIHIPT; [JV; TGHIT[_IKO; SIRTPL[; HSGH; HSP

[G\VIQGHIJK;IT;\PIKO;MKNPVHGaPK;IK;GQQJVNGKQP;`IHS;HSP

ZVJYITIJKT;J[;HSIT;TPQHIJK]

!7:1!:!; 9KLPTT;TZPQI[IPN;JHSPV`ITP<; IKTZPQHIJK;TSGLL

\P;RGNP;GH;HSP;ZLGQP;J[;RGKM[GQHMVP;ZVIJV;HJ;NITZGHQS

GKN; TSGLL; \P; QJKNMQHPN; TJ; GT; KJH; HJ; IKHPV[PVP

MKKPQPTTGVIL_;`IHS;HSP;JZPVGHIJK;J[;HSP;`JVa]

!7:1!:7; /SP;RGKM[GQHMVPV;TSGLL;OMGVGKHPP;QJRZLIGKQP

`IHS;HSP;ZVJYITIJKT;J[;HSIT;THGKNGVN<;I[;VPeMIVPN;HJ;NJ

TJ;\_;HSP;ZMVQSGTPV]

!7:1!:< ;*SJMLN;GK_;THVMQHMVP;JV;ZGVH;J[;G;THVMQHMVP;\P

[JMKN;KJH;HJ;QJRZL_;`IHS;GK_;J[;HSP;ZVJYITIJKT;J[;HSIT

TPQHIJK<;IH;TSGLL;\P;LIG\LP;HJ;VPfPQHIJK];2J;THVMQHMVP;JV

ZGVH;J[;HSP;THVMQHMVP<;JKQP;VPfPQHPN;TSGLL;\P;VPTM\RIHHPN

[JV; HPTH<; PiQPZH; IK; QGTPT; `SPVP; HSP; ZMVQSGTPV; JV; SIT

GMHSJVIgPN; VPZVPTPKHGHIYP; QJKTINPVT; HSP; NP[PQH; GT

VPQHI[IG\LP]

!7:1!:8; &P[PQHT<;̀ SIQS;RG_;GZZPGV;NMVIKO;[G\VIQGHIJK<

TSGLL;\P;RGNP;OJJN;`IHS;HSP;QJKTPKH;J[;GKN;GQQJVNIKO

HJ;HSP;ZVJQPNMVP;LGIN;NJ`K;\_;HSP;IKTZPQHIKO;GMHSJVIH_]

!7:1!:2; :LL;OGMOPT;GKN;HPRZLGHPT;KPQPTTGV_;HJ;TGHIT[_

HSP; IKTZPQHIJK; GMHSJVIH_; TSGLL; \P; TMZZLIPN; \_; HSP

RGKM[GQHMVPV]; /SP; IKTZPQHIKO; GMHSJVIH_; RG_<; GH; SIT

NITQVPHIJK<; QSPQa; HSP; HPTH; VPTMLHT; J\HGIKPN; GH; HSP

RGKM[GQHMVPVdT;̀ JVaT;\_;IKNPZPKNPKH;HPTHIKO;GH;JMHTINP

LG\JVGHJV_<;GKN;TSJMLN;HSP;RGHPVIGL;TJ;HPTHPN;\P;[JMKN

HJ;\P;MKTGHIT[GQHJV_<;HSP;QJTH;J[;TMQS;HPTHT;TSGLL;\P;\JVKP

\_;HSP;RGKM[GQHMVPV<;GKN;I[;[JMKN;TGHIT[GQHJV_<;HSP;QJTH

TSGLL;\P;\JVKP;\_;HSP;ZMVQSGTPV]

!7:17( 5@DB(.NB?D@GC

!7:17:1 (E76+!&6+%&@G.#3Y'+!

/SP;TMIHG\ILIH_;GKN;QGZGQIH_;J[;GLL;ZLGKH;GKN;PeMIZRPKH

MTPN; [JV; PVPQHIJK; TSGLL; \P; HJ; HSP; TGHIT[GQHIJK; J[; HSP

PKOIKPPV]

!7:17:!( 5!*$#+N&6+%&P6+%7#+N

:LL;THVMQHMVGL;THPPL;TSJMLN;\P;TJ;THJVPN;GKN;SGKNLPN;GH

HSP;TIHP;HSGH;HSP;RPR\PVT;GVP;KJH;TM\fPQHPN;HJ;PiQPTTIYP

THVPTTPT;GKN;NGRGOP;\_;QJVVJTIJK;NMP;HJ;PiZJTMVP;HJ

PKYIVJKRPKH]

!7:17:7( 5'!!#+N&Q.!

/SP; ZJTIHIJKIKO; GKN; LPYPLLIKO; J[; GLL; THPPL`JVa<; HSP

ZLMR\IKO;J[;THGKQSIJKT;GKN;HSP;ZLGQIKO;J[;PYPV_;ZGVH

J[;HSP;THVMQHMVP;`IHS;GQQMVGQ_;TSGLL;\P;IK;GQQJVNGKQP

`IHS;HSP;GZZVJYPN;NVG`IKOT;GKN;HJ;HSP;TGHIT[GQHIJK;J[

HSP;PKOIKPPV;IK;GQQJVNGKQP;̀ IHS;HSP;NPYIGHIJK;ZPVRIHHPN

\PLJ ]̀

!7:17:7:1( @$'-!#*+&!*7'$6+-')

9KLJGNPN;THPPL;THVMQHMVP<;GT;PVPQHPN<;TSGLL;TGHIT[_;HSP

QVIHPVIG; TZPQI[IPN; IK; /G\LP; 66; `IHSIK; HSP; TZPQI[IPN

HJLPVGKQP;LIRIHT]

$GQS;QVIHPVIJK;OIYPK;IK;HSP;HG\LP;TSGLL;\P;QJKTINPVPN;GT

G;TPZGVGHP;VPeMIVPRPKH<;HJ;\P;TGHIT[IPN;IKNPZPKNPKH;J[

GK_; JHSPV; HJLPVGKQP; QVIHPVIG]; /SP; PVPQHIJK; HJLPVGKQPT

TZPQI[IPN;IK;/G\LP;66;GZZL_;HJ;HSP;[JLLJ`IKO;VP[PVPKQP

ZJIKHTb
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GX !JV;G;QJLMRK<;HSP;GQHMGL;QPKHVP;ZJIKH;J[;HSP

QJLMRK; GH; PGQS; [LJJV; LPYPL; GKN; GH; HSP; \GTP<

PiQLMNIKO; GK_; \GTP^ZLGHP; JV; QGZ^ZLGHP]; /SP

LPYPL;J[;HSP;\GTP;ZLGHP;JK;ZPNPTHGL;TSGLL;\P;TJ

GT; HJ; GYJIN; QJKHGQH; `IHS; TJIL; GKN; QJVVJTIYP

PKYIVJKRPKHl;GKN

\X !JV;G;\PGR<;HSP;GQHMGL;QPKHVP;ZJIKH;J[;HSP;HJZ

TMV[GQP; GH; PGQS; PKN;J[; HSP;\PGR<; PiQLMNIKO

GK_;PKN^ZLGHP]

$ERFB(77("GNIEF($GFBNEC?BH(EMDBN(.NB?D@GC

U>76.)'&.6])6]6])X

6:(
;#<"

4"'&%"'#1" @%"6'&&%1(@%O'5&'#1"

152! 142! 152!

)2! ]17)-0)+0;+*;F)40-0,1;

9104110;-F[-,100;,+@A?04!

:;??!

))2! W0,@)0-0)+0;+*;-;,+@A?0;)0;-;
?A@0)P40+11+;9A)@F)0.;9104110;
-F[-,100;*@++1;@171@4!

?B??4+4;
4:111;+4;)4;0:1;40+11+;:1).:0!

)))2! ]17)-0)+0;+*;@+,-0)+0;+*;-;
,+@A?0;)0;-;?A@0)P40+11+;
9A)@F)0.;-0;-0+;*@++1;@171@;

*1+?;-;7110),-@;@)01;0:1+A.:;
0:1;)0010F1F;@+,-0)+0;+*;0:1;

,+@A?0;9-41!

?B??5;:;,&+9>4
?B:;

4:111;,&+9;)4;0:1;0+0-@;
:1).:0;*1+?;0:1;9-41;0+;0:1;

*@++1;@171@;,+0,1101F;-0F;4;
)4;0:1;0A?911;+*;40+11+4;

*1+?;0:1;9-41;0+;0:1;*@++1;
@171@;,+0,1101F!

)72! W0,@)0-0)+0;+*;-;,+@A?0;)0;-;

4)0.@1;40+11+;9A)@F)0.;10+0;
4ABB+10)0.;-;,1-01;.-001+2;
+0:11;0:-0;-;B+10-@;*1-?1!

?B??5;:+,;
4:111;+,&)4;0:1;:1).:0;+*;0:1;
,+@A?0!

72! W0,@)0-0)+0;+*;0:1;,+@A?0;+*;-;

B+10-@;*1-?1;10+0;4ABB+10)0.;-;
,1-01;.-001+2!

O1-0O;?B??4+,;
W0F)7)FA-@O;?B?5?+,;
4:111;+,&)4;0:1;:1).:0;+*;0:1;
,+@A?0;

/SP;THVGIOSHKPTT;HJLPVGKQPT;TZPQI[IPN;IK;/G\LP;68;SGYP

\PPK;GTTMRPN;IK;HSP;NPVIYGHIJK;J[;HSP;NPTIOK;THVPTT;[JV

HSP; VPLPYGKH; H_ZP; J[; RPR\PV]; %SPVP; HSP; QMVYGHMVP

PiQPPNT;HSPTP;YGLMPT<;HSP;P[[PQH;J[;GNNIHIJKGL;QMVYGHMVP

JK;HSP;NPTIOK;QGLQMLGHIJKT;TSGLL;\P;VPYIP`PN]

:; HPKTIJK;RPR\PV; TSGLL;KJH;NPYIGHP; [VJR; IHT;QJVVPQH

ZJTIHIJK;VPLGHIYP;HJ;HSP;RPR\PVT;HJ;̀ SIQS;IH;IT;QJKKPQHPN

\_;RJVP;HSGK;6;RR;GLJKO;GK_;TPHHIKO;GiIT]

!7:17:<( 56,'!M&?.$#+N&46<$#-6!#*+&6+%&@$'-!#*+

!7:17:<:1; :LL; THPPL; RGHPVIGLT; IKQLMNIKO; [G\VIQGHPN

THVMQHMVPT<;PIHSPV;GH;[G\VIQGHIJK;TSJZ;JV;GH;PVPQHIJK;TIHP<

TSGLL;\P;SGKNLPN;JKL_;\_;G;`JVaPV;TaILLPN;IK;TMQS;fJ\Tl

`SPVP;KPQPTTGV_;̀ IHS;LJGN;HPTHPN;LI[HIKO;NPYIQPT<;SGYIKO

HPTHPN; `IVP; VJZP; TLIKOT; J[; QJVVPQH; TIgP]; /SP; NPYIQPT

TSJMLN;\P;̀ PLL;RGIKHGIKPN;GKN;JZPVGHPN;\_;PiZPVIPKQPN

JZPVGHJVT]

!7:17:<:!; "i_OPK; GKN; GQPH_LPKP; Q_LIKNPVT; GKN; HSPIV

SJTPT;TSGLL;SGYP;NITHIKQHIYP;QJLJMVT];+_LIKNPVT;TSJMLN

\P;THJVPN;IK;MZVIOSH;ZJTIHIJK;IK;`PLL^YPKHILGHPN;VJJRT

JV;IK;JZPK;GIV<;KJH;PiZJTPN;HJ;[LGRPT<;KGaPN;LIOSHT;JV

PiHVPRP; SPGH; GKN; TSJMLN; GLTJ; \P; IK; MZVIOSH; ZJTIHIJK

`SPK;HSP_;GVP;\PIKO;MTPN];:LL;OGT;QMHHIKO;`JVaT;TSGLL

\P; NJKP; JKL_; \_; PiZPVIPKQPN; TaILLPN; OGT; QMHHPVT<

PeMIZZPN;̀ IHS;OLJYPT<;\JJHT<;GZVJKT<;OJOOLPT;GKN;OJJN

QMHHIKO;TPHT;J[;GZZVJYPN;RGaP]

!7:17:<:7( %SILP;NJIKO;GK_;̀ PLNIKO;̀ JVa<;IH;TSJMLN;\P

PKTMVPN;HSGH; HSP;`PLNIKO;RGQSIKP; IT;PGVHSPN;GKN;HSP

`PLNIKO;QG\LPT;GVP;[VPP;[VJR;NGRGOP];/SP;`PLNPV;GKN

SIT;GTTITHGKH;TSGLL;MTP;G;[GQP;TSIPLN;JV;SPGN;TSIPLN;`IHS

G;`PLNIKO;LPKT;GKN;QLPGV;QJYPV;OLGTT;GKN;HSPIV;SGKNT<

LPOT; GKN; \JNIPT; TSGLL; \P; `PLL; ZVJHPQHPN; \_; LPGHSPV

OLJYPT<;TSJPT;GKN;GZVJKT];+JR\MTHI\LP;RGHPVIGLT;TSJMLN

\P;aPZH;G`G_;[VJR;HSP;TZGVaT;GKN;OLJ\MLPT;J[;RJLHPK

RPHGLT;OPKPVGHPN;IK;GK_;GVQ;̀ PLNIKO];1K;QGTP;J[;̀ PLNIKO

IK; G; QJK[IKPN; ZLGQP<; IH; TSJMLN; \P; ZVJYINPN; `IHS; GK

PiSGMTH;T_THPR;HJ;HGaP;QGVP;J[;HSP;SGVR[ML;OGTPT<;[MRPT

GKN;NMTHT;OPKPVGHPN]

!7:17:<:<; 1K; GNNIHIJK; HJ; ZVPQGMHIJKT; GOGIKTH; GLL; HSP

SGgGVNT;RPKHIJKPN;G\JYP<;PVPQHIJK;`JVaPVT;TSGLL;GLTJ

\P;ZVJHPQHPN;IK;HSP;[JLLJ`IKO;RGKKPVb

GX :LL;`JVaPVT;TSGLL;`PGV;SPLRPHT;GKN;TSGLL;GLTJ

\P;ZVJYINPN;̀ IHS;OLJYPT;GKN;TSJPT];1K;GNNIHIJK

HSJTP;̀ JVaIKO;GH;SPIOSHT;TSGLL;MTP;TG[PH_;\PLHT]

\X :LL;THVMQHMVPT;TSGLL;\P;TJ;\VGQPNWOM_PN;NMVIKO

PVPQHIJK;HSGH;HSPVP;IT;KJ;ZJTTI\ILIH_;J[;QJLLGZTP

\P[JVP;PVPQHIJK;`JVa;IT;QJRZLPHPN]

QX %GVKIKO;TIOKT;TMQS;GT; c&GKOPVd<; c+GMHIJKd<

c88D;?d<;c&J;KJH;TRJaPd<;c3JJa;GSPGNd<;PHQl

TSJMLN;\P;NITZLG_PN;GH;GZZVJZVIGHP;ZLGQPT]

!7:17:<:8 ; !JV; NPHGILPN; TG[PH_; ZVPQGMHIJKT; NMVIKO

PVPQHIJK<;VP[PVPKQP;TSGLL;\P;RGNP;HJ;HSP;OJJN;ZVGQHIQP

o>^>U8AXp]

!7:17:8(4#'7%&>*++'-!#*+)

!7:17:8:1(4#'7%&$#('!#+N

#IYPHT;NVIYPK;GH;HSP;TIHP;TSGLL;\P;SPGHPN;GKN;NVIYPK;̀ IHS

HSP;TGRP;QGVP;GT;HSJTP;NVIYPK;IK;HSP;TSJZ]

$ERFB(7<(5DNE@LPDCBHH($GFBNEC?BH(@C?GNJGNEDBA

@C(+BH@LC(4OFBH

U>76.)'&.6])6]6])X

'"((
-#.(

"-('%-(#$(

(

F%-+(''%9(;%8(#'(#$(

(
+",; +-,; +>,;

3,; 90;=3AD098::;?<;=;>?8:F9;+?;;
?0D8;;>?F@;8::3?9;F8FE8;,;
E80C889; @?390:; CD3>D; C388;
E8; 8=08;=881; ;8:0;=398D; ?9;
>?F@8803?9;?<;8;8>03?9;

4344"0; A898;=881E; =9D;
4344-0; <?;; F8FE8;:; C30D;
D?88?C; >;?::; :8>03?9:^;
CD8;8E; 0; 3:; 0D8; 889A0D;
E80C889; @?390:;CD3>D;C388;
E8;8=08;=881;;8:0;=398D;

33,;

;

90;=3AD098::; ?<; =;
>?F@;8::3?9; <8=9A8; ?<; =;
E8=FE; ;88=03>8; 0?; 0D8; C8=Z;
=B3:E;E80C889;@?390:E;CD3>D;
C388; E8; 8=08;=881; ;8:0;=398D;
?9;>?F@8803?9;?<;8;8>03?9(

4344"0; A898;=881E; =9D;
4344-0& <?;; F8FE8;:; C30D;
D?88?C; >;?::; :8>03?9:^;
CD8;8E; 0; 3:; 0D8; 889A0D;
E80C889; @?390:;CD3>D;C388;
E8;8=08;=881;;8:0;=398D;

   
  

     



3#4$(2(5$4*-$*4#'(+.5%,"(6(5.-$%&"(2(5$..' 117

!7:17:8:!( 4#'7%&<*7!#+N

!IPLN;\JLHIKO;TSGLL;\P;QGVVIPN;JMH;`IHS;HSP;TGRP;QGVP;GT

VPeMIVPN;[JV;TSJZ;\JLHIKO]

!7:17:8:7( 4#77'!&K'7%#+N

!IPLN; GTTPR\L_; GKN; `PLNIKO; TSGLL; \P; PiPQMHPN; IK

GQQJVNGKQP;̀ IHS;HSP;VPeMIVPRPKHT;[JV;TSJZ;[G\VIQGHIJKT

PiQPZHIKO;TMQS;GT;RGKI[PTHL_;GZZL_;HJ;TSJZ;QJKNIHIJKT

JKL_];%SPVP;HSP;THPPL;SGT;\PPK;NPLIYPVPN;ZGIKHPN<;HSP

ZGIKH;TSGLL;\P;VPRJYPN;[JV;G;NITHGKQP;J[;GH;LPGTH;(D;RR

JK;PIHSPV;TINP;J[;HSP;fJIKH]

!7:1<( 3E@CD@CL(EMDBN(.NB?D@GC

!7:1<:1 ;7P[JVP;ZGIKHIKO;J[;TMQS;THPPL;̀ SIQS;IT;NPLIYPVPN

MKZGIKHPN;IT;QJRRPKQPN<;GLL;TMV[GQPT;HJ;\P;ZGIKHPN;TSGLL

\P;NV_;GKN;HSJVJMOSL_;QLPGKPN;[VJR;GLL;LJJTP;TQGLP;GKN

VMTH<;GT;VPeMIVPN;\_;HSP;TMV[GQP;ZVJHPQHIJK;TZPQI[IQGHIJK]

!7:1<:!; /SP; TZPQI[IPN; ZVJHPQHIYP; HVPGHRPKH; TSGLL; \P

QJRZLPHPN;G[HPV;PVPQHIJK];:LL;VIYPH;GKN;\JLH;SPGNT;GKN

HSP; TIHP; `PLNT; G[HPV; NP^TLGOOIKO; TSGLL; \P; QLPGKPN]

&GRGOPN;JV;NPHPVIJVGHPN;ZGIKH;TMV[GQPT;TSGLL;[IVTH;\P

RGNP;OJJN;̀ IHS;HSP;TGRP;H_ZP;J[;ZGIKH;GT;HSP;TSJZ;QJGH]

%SPVP;TZPQI[IPN<;TMV[GQPT;̀ SIQS;̀ ILL;\P;IK;QJKHGQH;G[HPV

TIHP;GTTPR\L_<;TSGLL;VPQPIYP;G;QJGH;J[;ZGIKH;UIK;GNNIHIJK

HJ;GK_;TSJZ;ZVIRIKOX;GKN;TSGLL;\P;\VJMOSH;HJOPHSPV;̀ SILP

HSP;ZGIKH;IT;THILL;̀ PH];2J;ZGIKHIKO;TSGLL;\P;MTPN;JK;QJKHGQH

TMV[GQPT; IK; HSP; [VIQHIJK; QJKKPQHIJK<; MKLPTT; TZPQI[IPN

JHSPV`ITP;\_;HSP;NPTIOK;NJQMRPKH]

!7:1<:7; %SPVP;HSP;THPPL;SGT;VPQPIYPN;G;RPHGL;QJGHIKO

IK;HSP;TSJZ<;HSIT;QJGHIKO;TSGLL;\P;QJRZLPHPN;JK;TIHP;TJ

GT;HJ;\P;QJKHIKMJMT;JYPV;GK_;`PLNT;GKN;TIHP;VIYPHT;JV

\JLHT<;TM\fPQH;HJ;HSP;GZZVJYGL;J[;HSP;PKOIKPPV];,GIKHIKO

JK;TIHP;RG_;QJRZLPHP;ZVJHPQHIJK];7JLHT<;̀ SIQS;SGYP;\PPK

OGLYGKIgPN;JV;TIRILGVL_;HVPGHPN<;GVP;PiPRZHPN;[VJR;HSIT

VPeMIVPRPKH]

!7:1<:<; *MV[GQP<;`SIQS;`ILL;\P;IKGQQPTTI\LP;G[HPV;TIHP

GTTPR\L_<; TSGLL; VPQPIYP; HSP; [MLL^TZPQI[IPN; ZVJHPQHIYP

HVPGHRPKH;\P[JVP;GTTPR\L_]

!7:1<:8; *IHP;ZGIKHIKO;TSJMLN;KJH;\P;NJKP;IK;[VJTH_;JV

[JOO_;`PGHSPV<;JV;`SPK;SMRINIH_;IT;TMQS;GT;HJ;QGMTP

QJKNPKTGHIJK;JK;HSP;TMV[GQPT;HJ;\P;ZGIKHPN]

!7:18( )BAA@CL(4BYO@NBIBCD

!7:18:1 ; 7PNNIKO; TSGLL; \P; QGVVIPN; JMH; `IHS; ,JVHLGKN

QPRPKH;OVJMH;JV;RJVHGV<;GT;NPTQVI\PN;MKNPV;!7:18:<(JV

[IKP;QPRPKH;QJKQVPHP;IK;GQQJVNGKQP;̀ IHS;OJJN;ZVGQHIQP

o>^>U8BXp]

!7:18:!; !JV;RMLHI^THJVP_PN;\MILNIKOT<; HSIT;JZPVGHIJK

TSGLL; KJH; \P; QGVVIPN;JMH; MKHIL; G; TM[[IQIPKH; KMR\PV;J[

\JHHJR;LPKOHST;J[;THGKQSIJKT;SGYP;\PPK;ZVJZPVL_;LIKPN<

LPYPLLPN;GKN;ZLMR\PN;GKN;TM[[IQIPKH;[LJJV;\PGRT;GVP;IK

ZJTIHIJK]

!7:18:7; %SGHPYPV;RPHSJN;IT;PRZLJ_PN<;HSP;JZPVGHIJK

TSGLL;KJH;\P;QGVVIPN;JMH;MKHIL; HSP;THPPL`JVa;SGT;\PPK

[IKGLL_; LPYPLLPN; GKN; ZLMR\PN<; THGKQSIJK; \GTPT; \PIKO

TMZZJVHPN; RPGK`SILP; \_; THPPL; `PNOPT; JV; KMHTl; GKN

IRRPNIGHPL_;\P[JVP;OVJMHIKO<;HSP;TZGQP;MKNPV;HSP;THPPL

TSGLL;\P;HSJVJMOSL_;QLPGKPN]

!7:18:<; 7PNNIKO;J[;THVMQHMVP;TSGLL;\P;QGVVIPN;JMH;`IHS

OVJMH;JV;RJVHGV<;`SIQS;TSGLL;\P;J[;GNPeMGHP;THVPKOHS

GKN;TSGLL;QJRZLPHPL_;[ILL;HSP;TZGQP;HJ;\P;OVJMHPN;GKN

TSGLL;PIHSPV;\P;ZLGQPN;MKNPV;ZVPTTMVP;JV;\_;VGRRIKO

GOGIKTH;[IiPN;TMZZJVHT];/SP;OVJMHT;JV;RJVHGV;MTPN;TSGLL

\P;KJK^TSVIKaIKO;YGVIPH_]

!7:12( 5DBBF]GNS($BCABNH(ECA(-GCDNE?DH

:; [P`; VPQJRRPKNGHIJKT; GVP; OIYPK; IK; :KKPi; !; [JV

OPKPVGL;IK[JVRGHIJK]
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#T1( #+`#"-.+( 5$4*-$*4#'( #"#'>5%5

#"+(+.5%,"

#T1:1( #CEFKH@H

!JV;G;[VGRP<;QJRZVITIKO;RPR\PVT;J[;QJRZGQH;TPQHIJK

`IHS;[MLL;LGHPVGL;VPTHVGIKH<;GK;GNYGKQPN;THVMQHMVGL;GKGL_TIT

RG_;\P;QGVVIPN;JMH<;ZVJYINPN;HSP;GKGL_TIT;QGK;\P;TSJ`K

HJ;GQQMVGHPL_;RJNPL;HSP;GQHMGL;\PSGYIJMV;J[;HSGH;QLGTT

J[; [VGRPT]; /SP; GKGL_TIT; TSGLL; HGaP; IKHJ; GQQJMKH; HSP

VPLPYGKH; RGHPVIGL; ZVJZPVHIPT<; VPTINMGL; THVPTTPT<

OPJRPHVIQGL; IRZPV[PQHIJKT<;VPNMQHIJK;IK;THI[[KPTT;NMP

HJ; GiIGL; QJRZVPTTIJK<; TPQJKN^JVNPV; P[[PQHT<; TPQHIJK

THVPKOHS; GKN; NMQHILIH_<; PVPQHIJK; ZVJQPNMVPT; GKN

IKHPVGQHIJK;`IHS;HSP;[JMKNGHIJKT]

:NYGKQPN;THVMQHMVGL;GKGL_TIT;[JV;PGVHSeMGaP;LJGNT;TSGLL

HGaP;IKHJ;GQQJMKH<;GT;GZZVJZVIGHP;HSP;VPTZJKTP;SITHJV_<

HJVTIJKGL; VPTZJKTP<; ZJMKNIKO; GOGIKTH; GNfGQPKH

THVMQHMVPT<;GKN;THVGIK;VGHP;P[[PQHT]

#T1:!( +BH@LC

!JV;HSP;THVPKOHS;LIRIH;THGHP<;IH;TSGLL;\P;TM[[IQIPKH;HJ;TGHIT[_

HSP;TPQHIJK;QGZGQIH_;VPeMIVPRPKHT;J[;*PQHIJK;>USX;[JV

HSP;RPR\PVT;TM\fPQHPN;HJ;\PKNIKO<(J[(*PQHIJK;>UOX;[JV

GiIGL;RPR\PVT<;J[;*PQHIJK;>UfX;[JV;QJR\IKPN;[JVQPT;GKN

J[; *PQHIJK; >UaX; [JV; QJKKPQHIJKT]; $[[PQH; J[; RJRPKH

RGOKI[IQGHIJK;OIYPK;IK;*PQHIJK;>UfX<;IKTHG\ILIH_;OIYPK

IK;*PQHIJK;>UOX;GKN;LGHPVGL;\MQaLIKO;OIYPK;IK;*PQHIJK

>USX( KPPN; KJH; \P; QJKTINPVPN; `SILP; NPTIOKIKO; HSP

RPR\PV<; TIKQP; GNYGKQPN; GKGL_TIT; RPHSJNT; NIVPQHL_

QJKTINPV;HSPTP]

:K;GNYGKQPN;THVMQHMVGL;GKGL_TIT;[JV;PGVHSeMGaP;LJGNT
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762; =; V77;G>--/;5677/5-667;.6-H;56>F:7;4-6WW/7/<4; &1;D;4(T';P;1'4;
&4;D;)(58;P;1'11;
&5;D;1(51;P;1'44;

;

!&"&#4
Q;4(.&$G

Q;'(T&

7662; X; 0;4-F@;5677/5-667; &1;D;.(');P;1'4;

&4;D;.(.);P;1'15;

&5;D;Q4('5;P;1'45;

;

!&"&#&Q;1()&$W&
Q;'()&(-&

Q;'(8&#@
Q;1(1&

76662; I; I/-7/<;G>--/;5677/5-667; &1;D;5(R8;;
&4;D;4(81;P;1');
&5;D;T('T;P;1'11;

!&"&$G
Q1(T&%1(T;#@

Q4(5&$&.
Q'()&

;

.H/</;;
&#& D;; 7/G-H;6W;@/-:<;67;::(&
&#-; D;; 7/G-H;6W;-H/;-74>/<;67;::(;

&#@& "&& 76-:/-/<;6W;-H/;@6>-<;67;::(;
&#4& "&& 5/7-/<;-6;5/7-/<;6W;-H/;6F-/<:64-;@6>-;6W;-H/;/77;G>--/;
;;;;;;;;;; 5677/5-667<;67;::(;

&%& "&& 4-F4/;764--75/;6W;@6>-;>67/<;67;::(;
&$-; "&& -H65J7/44;6W;-H/;-6G;-74>/<;67;::(;

&
$5; D;-H65J7/44;6W;-H/;./@;-74>/<;67;::(;
$W; D;-H65J7/44;6W;W>-74/;0;4-F@;5677/5-6<<;67;::)&

$.; D;-H65J7/44;6W;./@;6W;-H/;@/-:;67;-H/;5677/5-667<;67;::(;
$G& "&-H65J7/44;6W;/77;G>--/<;H/-7/<;G>--/<;67;::(;
(-& "&>/74-H;6W;-H/;-74>/<;67;::(;

(-; D;>/74-H;6W;-H/;0;4-F@;5677/5-6<<;67;::(&

2"/$;j;!JV;ZVPLIRIKGV_;GKGL_TIT;MTIKO;G;\ILIKPGV;RJRPKH;QMVYGHMVP;VPLGHIJKTSIZ<;HSP;THI[[KPTT;OIYPK;IK;/G\LP;8(;RG_;\P;GTTMRPN

NPZPKNIKO;JK;HSP;H_ZP;J[;QJKKPQHIJK];/SP;YGLMPT;GVP;\GTPN;JK;HSP;TPQGKH;THI[[KPTT;GH;G;VJHGHIJK;J[;D]D);VGNIGK;GKN;H_ZIQGL;NIRPKTIJK;J[

QJKKPQHIKO;GKOLP;GKN;JHSPV;QJRZJKPKHT;GT;OIYPK;IK;HSP;HG\LP]

.T8( -&'*="()#5.5

.T8:1 ()EHB(3FEDBH

+JLMRKT;TSGLL;\P;ZVJYINPN;̀ IHS;\GTP;ZLGHPT;QGZG\LP;J[

NITHVI\MHIKO;HSP;QJRZVPTTIYP;[JVQPT;IK;HSP;QJRZVPTTPN

ZGVHT;J[;HSP;QJLMRK;JYPV;G;\PGVIKO;GVPG;TMQS;HSGH;HSP

\PGVIKO;ZVPTTMVP;JK;HSP;[JMKNGHIJK;NJPT;KJH;PiQPPN;HSP

NPTIOK;THVPKOHS;J[;HSP;ZJIKH];/SP;NPTIOK;THVPKOHS;J[;HSP

fJIKH;\PH`PPK;HSP;\GTP;ZLGHP;GKN;HSP;[JMKNGHIJK;TSGLL

\P;NPHPVRIKPN;HGaIKO;GQQJMKH;J[;HSP;RGHPVIGL;ZVJZPVHIPT

GKN; NIRPKTIJKT; J[; \JHS; HSP; OVJMH; GKN; HSP; QJKQVPHP

[JMKNGHIJK]

.T8:!( [GFA@CL(+G]C()GFDH(U#C?PGN()GFDHV

.T8:!:1( =JLNIKO; NJ`K; \JLHT; TSGLL; \P; ZVJYINPN<; I[
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KPQPTTGV_;HJ;VPTITH;HSP;P[[PQHT;J[;HSP;NPTIOK;LJGNT];/SP_

TSGLL;\P;NPTIOKPN;HJ;VPTITH;HPKTIJK;NMP;HJ;MZLI[H;[JVQPT

GKN;HPKTIJK;NMP;HJ;\PKNIKO;RJRPKHT;GT;GZZVJZVIGHP]

.T8:!:! (%SPK; QGLQMLGHIKO; HSP; HPKTIJK; [JVQPT; NMP; HJ

\PKNIKO;RJRPKHT<;HSP;LPYPV;GVR;TSGLL;KJH;\P;HGaPK;GT

RJVP; HSGK; HSP; NITHGKQP; \PH`PPK; HSP; QPKHVJIN; J[; HSP

\PGVIKO;GVPG;JK;HSP;QJRZVPTTIJK;TINP;GKN;HSP;QPKHVJIN

J[; HSP; \JLH; OVJMZ; JK; HSP; HPKTIJK; TINP<; HGaIKO; HSP

HJLPVGKQPT;JK;HSP;ZJTIHIJKT;J[;HSP;SJLNIKO;NJ`K;\JLHT

IKHJ;GQQJMKH]

.T8:!:7( =JLNIKO;NJ`K;\JLHT;TSGLL;PIHSPV;\P;GKQSJVPN

IKHJ;HSP;[JMKNGHIJK;\_;G;SJJa;JV;\_;G;`GTSPV;ZLGHP;JV

\_;TJRP;JHSPV;GZZVJZVIGHP; LJGN;NITHVI\MHIKO;RPR\PV

PR\PNNPN;IK;HSP;QJKQVPHP]

.T8:!:<( 1[;KJ;TZPQIGL;PLPRPKHT;[JV;VPTITHIKO;HSP;TSPGV

[JVQP; GVP; ZVJYINPN<; TMQS; GT; \LJQa; JV; \GV; TSPGV

QJKKPQHJVT<; IH; TSGLL; \P; NPRJKTHVGHPN; HSGH; TM[[IQIPKH

VPTITHGKQP; HJ; HVGKT[PV; HSP; TSPGV; [JVQP; \PH`PPK; HSP

QJLMRK;GKN;HSP;[JMKNGHIJK;IT;ZVJYINPN;\_;JKP;J[;HSP

[JLLJ`IKOb

GX !VIQHIJKGL;VPTITHGKQP;J[;HSP;fJIKH;\PH`PPK;HSP

\GTP;ZLGHP;GKN;HSP;[JMKNGHIJK]

\X *SPGV;VPTITHGKQP;J[;HSP;SJLNIKO;NJ`K;\JLHT]

QX *SPGV;VPTITHGKQP;J[;HSP;TMVVJMKNIKO;ZGVH;J[;HSP

[JMKNGHIJK]

NX *SPGV;GKN;\PGVIKO;VPTITHGKQP;J[;HSP;TSPGV;aP_

ZLGHPT;̀ PLNPN;HJ;HSP;\GTP;ZLGHP;GKN;PR\PNNPN

IK;HSP;ZPNPTHGLW[JMKNGHIJK]

#"".a(/

U>76.)';.6])>X

,.".4#'(4.-&==."+#$%&"5(/&4(5$..'^&4g($."+.45(#"+(-&"$4#-$5

/T1( ,.".4#'

/T1:1( /SP;VPQJRRPKNGHIJKT;OIYPK;IK;HSIT;GKKPi;GVP;IK

LIKP; `IHS; HSJTP; OPKPVGLL_; GNJZHPN; [JV; THPPL`JVa

QJKTHVMQHIJK;GKN;GVP;RPGKH;[JV;OPKPVGL;IK[JVRGHIJK]

/T1:!; /SPTP;VPQJRRPKNGHIJKT;NJ;KJH;[JVR;ZGVH;J[;HSP

VPeMIVPRPKHT;J[;HSP;*PQHIJK;GKN;QJRZLIGKQP;̀ IHS;HSPTP

IT;KJH;KPQPTTGV_;[JV;HSP;ZMVZJTP;J[;QJRZL_IKO;̀ IHS;HSIT

*PQHIJK]

/T1:7; /SP; VPQJRRPKNGHIJKT; GVP; MKTMIHG\LP; [JV

IKQLMTIJK;GT;G;\LJQa;VPeMIVPRPKH;IK;G;QJKHVGQH<;\MH;IK

NVG`IKO;MZ;G;QJKHVGQH;HSP;ZJIKHT;RPKHIJKPN;TSJMLN;\P

OIYPK;QJKTINPVGHIJK]

/T!( .a-[#",.(&/(%"/&4=#$%&"

7P[JVP;HSP;THPPL`JVa;NPTIOK;IT;QJRRPKQPN<;HSP;\MILNIKO

NPTIOKPV;TSJMLN;\P;TGHIT[IPN; HSGH; HSP;ZLGKKIKO;J[; HSP

\MILNIKO<;IHT;NIRPKTIJKT;GKN;JHSPV;ZVIKQIZGL;[GQHJVT;RPPH

HSP;VPeMIVPRPKHT;J[;HSP;\MILNIKO;J`KPV;GKN;QJRZL_;̀ IHS

VPOMLGHIJKT;J[;GLL;GMHSJVIHIPT;QJKQPVKPN];+JLLG\JVGHIJK

J[; \MILNIKO; NPTIOKPV; GKN; THPPL`JVa; NPTIOKPV; TSJMLN

\POIK;GH;HSP;JMHTPH;J[;HSP;ZVJfPQH;\_;fJIKH;QJKTINPVGHIJK

J[;HSP;ZLGKKIKO;GKN;J[;TMQS;eMPTHIJKT;GT;HSP;THGKQSIJK

TZGQIKO<;RGHPVIGLT;HJ;\P;MTPN;[JV;HSP;QJKTHVMQHIJK<;GKN

NPZHS;J[;\GTPRPKH]

/T7 ( %"/&4=#$%&"( 4.b*%4.+( )>( $[.

5$..'^&4g(+.5%,".4

/T7:1( ,BCBNEF

GX *IHP;ZLGKT;TSJ`IKO;IK;ZLGK;GKN;PLPYGHIJK;J[

HSP;ZVJZJTPN; LJQGHIJK;GKN;RGIK;NIRPKTIJKT

J[;HSP;\MILNIKO;JV;THVMQHMVPl

\X 4VJMKN;LPYPLT<;PiITHIKO;GKN;ZVJZJTPNl

QX ,GVHIQMLGVT;J[;\MILNIKOT;JV;JHSPV;QJKTHVMQHIJKT

`SIQS;RG_;SGYP;HJ;VPRGIK;JK;HSP;GQHMGL;TIHP

J[; HSP; KP`; \MILNIKO; JV; THVMQHMVP; NMVIKO; HSP

PVPQHIJK;J[;HSP;THPPL`JVal

NX ,GVHIQMLGVT;J[;GNfGQPKH;\MILNIKOT;G[[PQHIKO<;JV

G[[PQHPN;\_<;HSP;KP`;`JVal

PX *HIZMLGHIJK;VPOGVNIKO;HSP;PVPQHIJK;TPeMPKQP;JV

HIRP;TQSPNMLPl

[X +JKNIHIJKT;G[[PQHIKO;HSP;ZJTIHIJK;JV;QJKHIKMIH_

J[;RPR\PVTl

OX 3IRIHT;J[;LPKOHS;GKN;̀ PIOSH;J[;THPPL;RPR\PVT

IK;HVGKTIH;GKN;PVPQHIJKl

SX &VG`IKOT; J[; HSP; TM\THVMQHMVP<; ZVJZJTPN; JV

PiITHIKO<;TSJ`IKOb

)X LPYPLT;J[;THGKQSIJK;[JMKNGHIJKT<;I[;GLVPGN_

NPHPVRIKPNl
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.X GK_;NPHGILT;G[[PQHIKO;HSP;THGKQSIJK;\GTPT

JV;GKQSJV;\JLHTl

6X ZPVRITTI\LP; \PGVIKO; ZVPTTMVP; JK; HSP

[JMKNGHIJKl;GKN

8X ZVJYITIJKT;[JV;OVJMHIKO]

2"/$j;1K;HSP;QGTP;J[;KP`;̀ JVa<;HSP;TM\THVMQHMVP

TSJMLN;\P;NPTIOKPN;IK;GQQJVNGKQP;̀ IHS;HSP;VPLPYGKH

THGKNGVNT; NPGLIKO; `IHS; [JMKNGHIJKT; GKN

TM\THVMQHMVP]

fX /SP;RGiIRMR;`IKN;YPLJQIH_;GZZVJZVIGHP; HJ

HSP;TIHP;U)'';*PQHIJK;);J[;,GVH;-;c+JKTHVMQHIJK

0GKGOPRPKH<; ,VGQHIQPT; GKN; *G[PH_<; J[; HSP

+JNPXl;GKN

aX $KYIVJKRPKHGL;[GQHJVT<;TMQS;GT;ZVJiIRIH_;HJ

TPG; QJGTH<; GKN; QJVVJTIYP; GHRJTZSPVP]

#P[PVPKQP; HJ; \_P^LG`T; GKN; VPOMLGHIJKT

G[[PQHIKO; HSP; THPPL`JVa; NPTIOK; GKN

QJKTHVMQHIJK]

/T7:!( /ONDPBN(%CMGNIED@GC(4BFED@CL(DG()O@FA@CLH

GX ,LGKT; J[; HSP; [LJJVT; GKN; VJJ[; `IHS; ZVIKQIZGL

NIRPKTIJKT<; PLPYGHIJKT; GKN; QVJTT^TPQHIJKT

TSJ`IKO;SPIOSHT;\PH`PPK;[LJJV;LPYPLT]

\X /SP;JQQMZGKQ_;J[;HSP;[LJJVT;GKN;HSP;ZJTIHIJKT

J[;GK_;TZPQIGL;LJGNT;TSJMLN;\P;OIYPK]

QX /SP;\MILNIKO;NVG`IKOT<;̀ SIQS;TSJMLN;\P;[MLL_

NIRPKTIJKPN<;TSJMLN;ZVP[PVG\L_;\P;HJ;HSP;TQGLP

J[;); HJ;)DD;GKN; TSJMLN; TSJ`;GLL; THGIVT<; [IVP

PTQGZPT<; LI[HT<; PHQ<; TMTZPKNPN; QPILIKOT<; [LMPT

GKN;NMQHT;[JV;SPGHIKO;GKN;YPKHILGHIKO];&JJVT

GKN;̀ IKNJ`T;TSJMLN;\P;TSJ`K<;GT;HSP;JZPKIKOT

RG_;\P;HGaPK;IKHJ;GQQJMKH;IK;HSP;QJRZMHGHIJKT

J[;NPGN;LJGN]

#PeMIVPRPKHT;TSJMLN;\P;OIYPK;IK;VPTZPQH;J[

GK_;RGiIRMR;NPZHS;J[;\PGRT;JV;RIKIRMR

SPGN;VJJR]

3GVOP^TQGLP; NPHGILT; TSJMLN; \P; OIYPK; J[; GK_

TZPQIGL;[PGHMVPT;G[[PQHIKO;HSP;THPPL`JVa]

NX /SP;IKQLMTIYP;`PIOSH;ZPV;R.;J[;`GLLT<;[LJJVT<

VJJ[T<;TMTZPKNPN;QPILIKOT<;THGIVT;GKN;ZGVHIHIJKT<

JV;ZGVHIQMLGVT;J[;HSPIV;QJKTHVMQHIJK;GKN;[IKITS

[JV;HSP;QJRZMHGHIJK;J[;NPGN;LJGN]

/SP;ZLGKT;TSJMLN; IKNIQGHP; HSP; [LJJVT<;`SIQS

GVP;HJ;\P;NPTIOKPN;HJ;QGVV_;ZGVHIHIJKT];%SPVP

HSP;LG_JMH;J[;ZGVHIHIJKT;IT;KJH;aKJ`K<;JV;G;OIYPK

LG_JMH;IT;LIG\LP;HJ;GLHPVGHIJK<;HSPTP;[GQHT;TSJMLN

\P;TZPQIGLL_;KJHPN;TJ;HSGH;GLLJ`GKQP;RG_;\P

RGNP;[JV;ZGVHIHIJKT;IK;GK_;ZJTIHIJK;U)'';,GVH;>

c*HVMQHMVGL;&PTIOK<;*PQHIJK;);3JGNT<;!JVQPT

GKN;$[[PQHTdX]

PX /SP; TMZPVIRZJTPN; LJGNT; JK; HSP; [LJJVT

GZZVJZVIGHP; HJ; HSP; JQQMZGKQ_<; GT; OIYPK; IK

,GVH >; c*HVMQHMVGL; &PTIOK<; *PQHIJK; ); 3JGNT<

!JVQPT;GKN;$[[PQHTd;JV;GT;JHSPV`ITP;VPeMIVPN]

[X &PHGILT;J[;TZPQIGL;LJGNT;[VJR;QVGKPT<;VMK`G_T<

HIZT<;LI[HT<;\MKaPVT<;HGKaT<;ZLGKH;GKN;PeMIZRPKH]

OX /SP;OVGNP;J[;[IVP;VPTITHGKQP;GZZVJZVIGHP;HJ;HSP

JQQMZGKQ_;GT;RG_;\P;VPeMIVPN]

/T< %"/&4=#$%&"( 4.b*%4.+( )>

$."+.4.4(U%/("&$(#'5&(+.5%,".4V

/T<:1( ,BCBNEF

GX :LL;IK[JVRGHIJK;LITHPN;MKNPV;/T7:1l

\X +LIRGHIQ;QJKNIHIJKT;GH;TIHP^TPGTJKGL;YGVIGHIJKT

J[;HPRZPVGHMVP<;SMRINIH_<;`IKN;YPLJQIH_;GKN

NIVPQHIJKl

QX 2GHMVP;J[;TJIL];#PTMLHT;J[;HSP;IKYPTHIOGHIJK;J[

TM\^TJIL;GH;TIHP;J[;\MILNIKO;JV;THVMQHMVPl

NX :QQPTTI\ILIH_; J[; TIHP; GKN; NPHGILT; J[; ZJ`PV

TMZZL_l

PX %SPHSPV; HSP; THPPL`JVa; QJKHVGQHJV; `ILL; \P

VPeMIVPN;HJ;TMVYP_;HSP;TIHP;GKN;TPH;JMH;JV;QSPQa

HSP;\MILNIKO;JV;THVMQHMVP;LIKPT<;[JMKNGHIJKT;GKN

LPYPLTl

[X *PHHIKO^JMH; ZLGK; J[; [JMKNGHIJKT<; THGKQSIJKT

GKN;LPYPLT;J[;\GTPTl

OX +VJTT; TPQHIJKT; GKN; PLPYGHIJKT; J[; HSP; THPPL

THVMQHMVP<;GT;KPQPTTGV_<;̀ IHS;LGVOP^TQGLP;NPHGILT

J[;TZPQIGL;[PGHMVPTl

SX %SPHSPV; HSP; QJKKPQHIJKT; GVP; HJ; \P; \JLHPN<

VIYPHPN;JV;`PLNPN];,GVHIQMLGV;GHHPKHIJK;TSJMLN

\P;NVG`K;HJ;QJKKPQHIJKT;J[;G;TZPQIGL;KGHMVP<

TMQS;GT;HMVKPN;\JLHT<;SIOS;THVPKOHS;[VIQHIJK;OVIZ

\JLHT<;LJKO;VIYPHT;GKN;JYPVSPGN;`PLNTl

fX CMGLIH_; J[; THPPL<; GKN; ZVJYITIJKT; [JV

INPKHI[IQGHIJKl

aX #PeMIVPRPKHT; IK; VPTZPQH; J[; ZVJHPQHIYP

ZGIKHIKOT;GH;̀ JVaT;GKN;JK;TIHP<;OGLYGKIgIKO;JV

QPRPKH;̀ GTSl

RX :ZZVJiIRGHP; NGHPT; [JV; QJRRPKQPRPKH; GKN

QJRZLPHIJK;J[;PVPQHIJKl

KX &PHGILT;J[;GK_; HPTHT;`SIQS;SGYP; HJ;\P;RGNP

NMVIKO; HSP; QJMVTP; J[; PVPQHIJK; JV; MZJK

QJRZLPHIJKl;GKN

ZX *QSPNMLP;J[;eMGKHIHIPT];%SPVP;HSP;HPKNPVPV;IT

VPeMIVPN;HJ;HGaP;J[[;eMGKHIHIPT<;G;LITH;TSJMLN;\P

OIYPK;J[;HSP;ZVIKQIZGL;IHPRT;HJ;\P;IKQLMNPN;IK

HSP;TQSPNMLP]

/T<:!( #AA@D@GCEF(%CMGNIED@GC(4BFED@CL(DG()O@FA@CLH

GX *QSPNMLP;J[;THGKQSIJKT;OIYIKO;TIgPT<;LPKOHST

GKN;H_ZIQGL;NPHGILT;J[;\VGQaPHT<;fJIKHT<;PHQl

\X ,LGK;J[;OVILLGOPT;TSJ`IKO;TIgPT<;LPKOHST;GKN

LPYPLT;J[;OVILLGOP;\PGRT;GKN;ZGVHIQMLGVT;J[;GK_

THI[[PKPVT;VPeMIVPNl

QX ,LGKT;J[;[LJJV;\PGRT;TSJ`IKO;TIgPT<;LPKOHST
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GKN; LPYPLT; PQQPKHVIQIHIPT; GKN; PKN; RJRPKHT]

/SP;\PGR;VPGQHIJKT;GKN;NPHGILT;J[;HSP;H_ZP;J[

QJKKPQHIJK;VPeMIVPN;TSJMLN;\P;TSJ`K;JK;HSP

ZLGKTl

NX ,LGK;J[;VJJ[;THPPL`JVa];!JV;G;[LGH;VJJ[<;HSP;ZLGK

TSJMLN;OIYP;ZGVHIQMLGVT;TIRILGV;HJ;HSJTP;J[;G

[LJJV;ZLGK];%SPVP;HSP;VJJ[;IT;ZIHQSPN<;NPHGILT

TSJMLN;\P;OIYPK;J[; HVMTTPT<; ZJVHGLT<; ZMVLIKT<

\VGQIKO<;PHQl

PX /SP;THPPL`JVa;NVG`IKOT;TSJMLN;ZVP[PVG\L_;\P

HJ; G; TQGLP; J[; ); HJ; )DD; GKN; TSJMLN; OIYP

INPKHI[IQGHIJK;RGVaT;GOGIKTH;GLL;RPR\PVTl;GKN

[X ,GVHIQMLGVT; J[; SJLPT; VPeMIVPN; [JV; TPVYIQPT<

ZIZPT<; RGQSIKPV_; [IiIKOT<; PHQ]; *MQS; SJLPT

TSJMLN;ZVP[PVG\L_;\P;NVILLPN;GH;`JVaT]

/T<:7 (%CMGNIED@GC(4BFED@CL(DG(.ZB?OD@GC(GM()O@FA@CL

^GNS

GX *MZZL_;J[;RGHPVIGLTl

\X %PIOSH;J[;THPPL`JVa;[JV;ZG_RPKHl

QX %GTHGOP;J[;THPPLl

NX 1KTMVGKQP<;[VPIOSH;GKN;HVGKTZJVH;[VJR;TSJZ;HJ

TIHPl

PX *IHP;[GQILIHIPT;[JV;PVPQHIJKl

[X /JJLT;GKN;ZLGKHTl

OX 0JNP;GKN;HPVRT;J[;ZG_RPKHl

SX *QSPNMLPTl

fX 4*$-'&D6R'.$'& UTPQHIJKT; GKN;ZVJYITIJKT; [JV

LIeMINGHIJK; GKN; NGRGOPT; [JV; NPLG_; IK

QJRZLPHIJKXl;GKN

aX $TQGLGHIJK;TPQHIJKT]

/T8( +.$#%'%",

1K;GNNIHIJK; HJ; HSP;KMR\PV;J[;QJZIPT;J[; HSP;GZZVJYPN

NVG`IKOT; JV; NPHGILT; VPeMIVPN; MKNPV; HSP; QJKHVGQH<

NIRPKTIJKPN; TSJZ; NVG`IKOT; JV; NPHGILT; TSJMLN; \P

TM\RIHHPN;IK;NMZLIQGHP;HJ;HSP;PKOIKPPV;̀ SJ;TSJMLN;VPHGIK

JKP;QJZ_;GKN;VPHMVK;HSP;JHSPV;HJ;HSP;THPPL;TMZZLIPV;JV

[G\VIQGHJVT;`IHS;SIT;QJRRPKHT<;I[;GK_]

/T2( $%=.(5-[.+*'.

:T;HSP;NGHPT;JK;̀ SIQS;TM\TPeMPKH;HVGNPT;QGK;QJRRPKQP<

NPZPKN;JK;HSP;ZVJOVPTT;J[;PVPQHIJK;J[;HSP;THPPL;[VGRIKO<

HSP; HIRP; TQSPNMLP; [JV; HSP; LGHHPV; TSJMLN; \P; QGVP[MLL_
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QSPQaIKO;JV;GZZVJYGL;J[;HSP;TPHHIKO;JMH;\_;HSP;OPKPVGL

QJKHVGQHJV; JV; HSP; PKOIKPPV; TSJMLN; KJH; VPLIPYP; HSP

THPPL`JVa; QJKHVGQHJV; J[; SIT; VPTZJKTI\ILIHIPT; IK; HSIT

VPTZPQH]
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#P[PVPKQPT; RG_; \P; RGNP; HJ; HSP; GQQPZHPN; THGKNGVN
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/SP;QJKHVGQHJV;TSJMLN;J[[PV;[GQILIHIPT;[JV;HSP;IKTZPQHIJK

J[;HSP;`JVa;GH;GLL;THGOPT]
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9KLPTT; JHSPV`ITP<; GOVPPN<; HSP; IKTZPQHIJK; TSJMLN; \P

QGVVIPN;JMH;GH;HSP;ZLGQP;J[;[G\VIQGHIJK];/SP;QJKHVGQHJV

TSJMLN;\P;VPTZJKTI\LP;[JV;HSP;GQQMVGQ_;J[;HSP;̀ JVa;GKN

[JV;GK_;PVVJV<;`SIQS;RG_;\P;TM\TPeMPKHL_;NITQJYPVPN]
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/J;[GQILIHGHP;IKTZPQHIJK<;HSP;QJKHVGQHJV;TSJMLN;NMVIKO

GLL; `JVaIKO; SJMVT<; SGYP; G; [JVPRGK; JV; ZVJZPVL_

GQQVPNIHPN;QSGVOP;SGKN;GYGILG\LP;JK;HSP;TIHP<;HJOPHSPV

`IHS;G;QJRZLPHP;TPH;J[;QJKHVGQH;NVG`IKOT;GKN;GK_;[MVHSPV

NVG`IKOT;GKN;IKTHVMQHIJKT;̀ SIQS;RG_;SGYP;\PPK;ITTMPN

[VJR;HIRP;HJ;HIRP]

/T9( =#%"$."#"-.

/T9:1( ,BCBNEF

%SPVP;THPPL`JVa;IT;HJ;\P;PKQGTPN;IK;TJLIN;QJKQVPHP<

\VIQa`JVa;JV;RGTJKV_<;HSP;eMPTHIJK;J[;RGIKHPKGKQP

TSJMLN;KJH;GVITP<;\MH;̀ SPVP;THPPL`JVa;IT;HJ;\P;SJMTPN

IK; SJLLJ`; [IVP; ZVJHPQHIJK; JV; IT; HJ; \P; MKZVJHPQHPN<

ZGVHIQMLGVL_; `SPVP; HSP; THPPL`JVa; IT; PiZJTPN; HJ; G

QJVVJNIKO; GOPKH<; HSP; eMPTHIJK; J[; ZGIKHIKO; JV

ZVJHPQHIYP;HVPGHRPKH;J[;HSP;THPPL`JVa;TSJMLN;\P;OIYPK

QGVP[ML; QJKTINPVGHIJK; GH; HSP; QJKTHVMQHIJK; THGOP<

SGYIKO; VPOGVN; HJ; HSP; TZPQIGL; QIVQMRTHGKQPT; J[; HSP

QGTP]

/T9:!( -GCCB?D@GCH

%SPVP;QJKKPQHIJKT;GVP;PiZJTPN;HJ;G;QJVVJNIKO;GOPKH<

HSP_;TSJMLN;\P;ZPVIJNIQGLL_;IKTZPQHPN<;GKN;GK_;QJVVJNPN

ZGVH;TSJMLN;\P;HSJVJMOSL_;QLPGKPN;GKN;ZGIKHPN]

/T9:!:1; %SPVP; \JLHPN; QJKKPQHIJKT; GVP; KJH; TJLINL_

PKQGTPN; GKN; GVP; TM\fPQH; HJ; YI\VGHJV_; P[[PQHT; J[

RGQSIKPV_; JV; ZLGKH<; HSP_; TSJMLN; \P; ZPVIJNIQGLL_

IKTZPQHPN;GKN;GLL;\JLHT;HIOSHPKPN]
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QGV\JK;RGKOGKPTP;THPPL;=97>+;

,2:797./<

U)DX -((-;b;)BA. *ZPQI[IQGHIJK;[JV;THPPL;̀ IVP;UMZ

HJ;.D;RRX;[JV;HSP;RGKM[GQHMVP

J[; QJLN^[JVOPN; VIYPHT; U87,9+

,2:797./X

U))X ))8A;b;.DDB *HPPL;VIYPH;\GVT;URPNIMR;GKN

SIOS;HPKTILPX;j;!JV;THVMQHMVGL

ZMVZJTPT&U8.1,+;&,2:797./X

U).X )B.B;b;)BA. *ZPQI[IQGHIJK; [JV; SJH; [JVOPN

THPPL;VIYPHT;[JV;SJH;QLJTIKO;U).

HJ; 6>; RR; NIGRPHPVX; U87,9+

,2:797./X

.)((;b;)BA. *ZPQI[IQGHIJK;[JV;QJLN;[JVOPN

TJLIN; THPPL; VIYPHT; [JV; SJH

QLJTIKO;U>;HJ;)> RR;NIGRPHPVX

U87,9+&,2:797./X
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U)6X ))8A;b;.DDB *HPPL;VIYPH;\GVT;URPNIMR;GKN

SIOS;HPKTILPX;j;!JV;THVMQHMVGL

ZMVZJTPT&U8.1,+;&,2:797./X

U)8X )6>6 =PiGOJK; SPGN; \JLHT<; TQVP`T

GKN;KMHT;J[;ZVJNMQH;OVGNP;+b

U,GVH;)X;b;.DD.W =PiGOJK; SPGN; \JLHT; UTIgP

1*";8D)>;b;)BBB VGKOP; 0(; HJ; 0>8X; U8.1,+;

,2:797./X

U,GVH;.X;b;.DD.W =PiGOJK; SPGN; TQVP`T; UTIgP

1*";8D)A;b;)BBB VGKOP; 0(; HJ; 0>8X; U8.1,+;

,2:797./X

U,GVH;6X;b;.DD.W =PiGOJK;KMHT;UTIgP;VGKOP;0(

1*";8D68;b;)BBB HJ;0>8X;U8.1,+;&,2:797./X

)6>8 =PiGOJK; SPGN; \JLHT<; TQVP`T

GKN;KMHT;J[;ZVJNMQH;OVGNPT;:

GKN;7b

U,GVH;)X;b;.D)8W =PiGOJK; SPGN; \JLHT; UTIgP

1*";8D)8;b;.DD( VGKOP; 0)]>; HJ; 0>8X; U8.1,+;

,2:797./X

U,GVH;.X;b;.DD.W =PiGOJK; SPGN; TQVP`T; UTIgP

1*";8D)-;b;)BBB VGKOP; 0)]>; HJ; 0>8X; U8.1,+;

,2:797./X

U,GVH;6X;b;.DD.W =PiGOJK; KMHT<; *H_LP; )UTIgP

1*";8D6.;b;)BBB VGKOP; 0)]>; HJ; 0>8X; U8.1,+;

,2:797./X

U,GVH;8X;b;.DD6W =PiGOJK; HSIK; KMHT

1*";8D6(;b;)BBB UQSGR[PVPNX;UTIgP;VGKOP;0)]>

HJ;0>8X;U8.1,+;&,2:797./X

U,GVH;(X;b;.DD.W =PiGOJK;HSIK;KMHT;h;,VJNMQH

1*";8D6>;b;)BBB OVGNP;7; UMKQSGR[PVPNX; UTIgP

VGKOP; 0)]>; HJ; 0)DX; U8.1,+;

,2:797./X

)6>- /PQSKIQGL; TMZZL_; QJKNIHIJKT

[JV;HSVPGNPN;THPPL;[GTHPKPVTb

U,GVH;)X;b;.D)8W 4PKPVGL; VPeMIVPRPKHT; [JV

1*";ABB.;b;.DD( \JLHT<;TQVP`T;GKN;THMNT;U8.1,+;

,2:797./X

U,GVH;.X;b;.DD.W /JLPVGKQP;[JV;[GTHPKPVT;j;7JLHT<

1*"8-(B^);b;.DDD TQVP`T<; THMNT; GKN; KMHT; j

,VJNMQH; OVGNPT; :<; 7; GKN; +

U+;7,2&,2:797./X

U,GVH;6X;b;.DD.W 0PQSGKIQGL; ZVJZPVHIPT; J[

1*";ABA^);b;)BBB [GTHPKPVT;;RGNP;J[;QGV\JK;THPPL

GKN;GLLJ_;THPPL;j;\JLHT<;TQVP`T

GKN;THMNT;U8.1,+;&,2:797./X

U,GVH;(X;b;.DD.W 0PQSGKIQGL; ZVJZPVHIPT; J[

1*"ABA^(;b;)BBA [GTHPKPVT;RGNP;J[;QGV\JK;THPPL

GKN;GLLJ_;THPPL;j;TPH;TQVP`T

GKN;TIRILGV;HSVPGNPN;[GTHPKPVT

KJH; MKNPV; HPKTILP; THVPTTPT

U+;7,2&,2:797./X
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U,GVH;>X;b;)BB8W 0PQSGKIQGL;ZVJZPVHIPT;GKN;HPTH

1*";ABA^.;b;)BB. RPHSJNT; [JV; KMHT; `IHS

TZPQI[IPN;U+;7,2&,2:797./X

U,GVH;-X;b;)BAD 0PQSGKIQGL;ZVJZPVHIPT;GKN;HPTH

RPHSJNT; [JV; KMHT; `IHSJMH

TZPQI[IPN; ZVJJ[; LJGNT

U920./2&&,2:797./X

U,GVH;AX;b;.D)8W ,VPYGILIKO; HJVeMP; H_ZP; THPPL

1*";.6.D;b;.DDA SPiGOJK;KMHT;j;0PQSGKIQGL

GKN; ZPV[JVRGKQP; ZVJZPVHIPT

U8.1,+;&,2:797./X

U,GVH;BX *MV[GQP;NITQJKHIKMIHIPT

*PQ;);b;)BB6W 7JLHT<; TQVP`T; GKN; THMNT; [JV

1*";>)(-^);b;)BAA OPKPVGL; GZZLIQGHIJK; U+;7,2

,2:797./<

*PQ;. b )BB6W 7JLHT<; TQVP`T; GKN; THMNT; [JV

1*";>)(-^6 b )BAA TZPQIGL; GZZLIQGHIJKT; U+;7,2

,2:797./X

U,GVH;)DX;b;.DD.W *MV[GQP;NITQJKHIKMIHIPT;j;2MHT

1*";>)(-^.;b;)BB( U+;7,2&,2:797./X

U,GVH;))X;b;.DD.W $LPQHVJZLGHPN;QJGHIKOT;U+;7,2

1*";8D8.;b;)BBB ,2:797./X

U,GVH;).X;b;)BA) ,SJTZSGHP; QJGHIKOT; JK

HSVPGNPN; [GTHPKPVT; U920./2

,2:797./X

U,GVH;)6X;b;)BA6 =JH; NIZ; OGLYGKIgPN; QJGHIKOT

JK;HSVPGNPN;[GTHPKPVT;U920./2

,2:797./X

U,GVH;)8X;b;)BA8 *HGIKLPTT; THPPL; HSVPGNPN

[GTHPKPVT;U920./2&,2:797./X

U,GVH;)8X 0PQSGKIQGL; ZVJZPVHIPT; J[

QJVVJTIJK^VPTITHGKH; THGIKLPTT^

THPPL;[GTHPKPVT

*PQ;);b;.DD.W 7JLHT<;TQVP`T;GKN;THMNT;U+;7,2

1*";6(D>^);b;)BB- ,2:797./X

*PQ;.;b;.DD.W 2MHT;U+;7,2&,2:797./X

1*";6(D>^.;b;)BB-

*PQ;6;b;.DD.W *PH; TQVP`T; GKN; TIRILGV

1*";6(D>^6;b;)BB- [GTHPKPVT; KJH; MKNPV; HPKTILP

THVPTT;U+;7,2&,2:797./X

U,GVH;)>X;b;.DD.W &PTIOKGHIJK; T_THPR; [JV

1*";ABB);b;)BA> [GTHPKPVT;U+;7,2&,2:797./X

U,GVH;)-X;b;.DD(W 1KTZPQHIJK<; TGRZLIKO; GKN

1*";6.>B;b;.DDD GQQPZHGKQP;ZVJQPNMVP;U8.1,+;

,2:797./X

U,GVH;)AX;b;)BB> ,GQaGOIKO;U+;7,2&,2:797./X

U,GVH;)BX;b;)BB-W :iIGL; LJGN; [GHIOMP; HPTHIKO;J[

1*";6ADD;b;)BB6 \JLHT<;TQVP`T;GKN;THMNT

U,GVH;.DX;b;)BB>W /JVTIJKGL; HPTH; GKN; RIKIRMR

1*";ABA^-;b;)BB. HJVeMPT;[JV;\JLHT;GKN;TQVP`T
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`IHS;KJRIKGL;NIGRPHPVT;);RR

HJ;)D;RR

6>8D;b;)BA. *ZPQI[IQGHIJK;[JV;SPiGOJK;[IH

\JLHT;U87,9+&,2:797./X

6-(-;b;)BA( *ZPQI[IQGHIJK;[JV;SIOS;THVPKOHS

THVMQHMVGL; \JLHT; U920./2

,2:797./X

(6>B;b;)B-( 4PKPVGL;VPeMIVPRPKHT;[JV;ZLGIK

`GTSPVT; GKN; LJQa; `GTSPVT

U87,9+&,2:797./X

(6-D;b;)B>B *ZPQI[IQGHIJK; [JV; ZLGIK

`GTSPVT;̀ IHS;JMHTINP;NIGRPHPV

6;q;IKTINP;NIGRPHPV

(6-.;b;)B-( /GZPV; `GTSPV; [JV; QSGKKPLT

U1*0+X;U87,9+&,2:797./X

(6-8;b;)B-( /GZPV; `GTSPVT; [JV; 1^\PGRT

U1*07X;U87,9+&,2:797./X

(>.8;b;)BB6 *ZPQI[IQGHIJK; [JV; [JMKNGHIJK

\JLHT;U87,9+&,2:797./X

>>)D;b;)B-. *ZPQI[IQGHIJK; [JV; SPGY_

`GTSPVT;[JV;THPPL;THVMQHMVPT

>>.6;b;.DD8 *ZPQI[IQGHIJK;[JV;SIOS;THVPKOHS

THVMQHMVGL; KMHT; U920./2

,2:797./X

>>6B;b;)B-. *ZPQI[IQGHIJK; [JV; SPiGOJK

\JLHT;[JV;THPPL;THVMQHMVPT

>8B;b;)BB- *ZPQI[IQGHIJK; [JV; SGVNPKPN

GKN;HPRZPVPN;̀ GTSPVT;[JV;SIOS

THVPKOHS; THVMQHMVGL; \JLHT; GKN

KMHT;U920./2&,2:797./X

U)(X 8DDD;b;)BB. +JNP; J[; ZVGQHIQP; [JV; SIOS

THVPKOHS; \JLHT; IK; THPPL

THVMQHMVPT;U87,9+&,2:797./X

U)>X )D6D;b;)BBA +GV\JK; THPPL; QGTHIKOT; [JV

OPKPVGL;PKOIKPPVIKO;ZMVZJTPT

U878+;&,2:797./X

U)-X .-DA;b;)BB6 )](; ZPVQPKH; RGKOGKPTP; THPPL

QGTHIKOT;[JV;OPKPVGL;PKOIKPPVIKO

ZMVZJTP;U+;7,2&,2:797./X

U)AX A)8;b;.DD8 *ZPQI[IQGHIJK; [JV; QJYPVPN

PLPQHVJNPT; [JV; RGKMGL; RPHGL

GVQ; `PLNIKO; J[; QGV\JK; GKN

QGV\JK; RGKOGKPTP; THPPL

U878+;&,2:797./X

U)BX )6B(;b;)BA. 3J`;GKN;RPNIMR;GLLJ_;THPPL

QJYPVPN;PLPQHVJNPT;[JV;RGKMGL

RPHGL; GVQ; `PLNIKO

U+;7,2&,2:797./X

U.DX ).-A;b;)B-. *ZPQI[IQGHIJK; [JV; [ILLPV; VJNT

GKN; `IVPT; [JV; OGT; `PLNIKO

U920./2&,2:797./X
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U.)X )6A-;b;)BB6 4PKPVGL;VPeMIVPRPKHT;[JV;HSP

TMZZL_; J[; RPHGLLMVOIQGL

RGHPVIGLT;U920./2&,2:797./X

U..X )(B--;b;.D)6 *ZPQI[IQGHIJK;[JV;QLGTTI[IQGHIJK

GKN;GQQPZHGKQP;HPTHT;[JV;\GVP

TJLIN;̀ IVP;PLPQHVJNPT;GKN;̀ IVP

[LMi; QJR\IKGHIJK; [JV

TM\RPVOPN; GVP; `PLNIKO; J[

THVMQHMVGL;THPPL

U.6X >8)B;b;)BB> %PLNIKO; VJNT; GKN; \GVP

PLPQHVJNPT;[JV;OGT;TSIPLNPN;GVQ

`PLNIKO; J[; THVMQHMVGL; THPPL

U87,9+&,2:797./X

>(>D;b;)BB> 0JL_\NPKMR;GKN;QSVJRIMR^

RJL_\NPKMR; LJ`;GLLJ_; THPPL

`PLNIKO; VJNT; GKN; \GVP

PLPQHVJNPT;[JV;OGT;TSIPLNPN;GVQ

`PLNIKO;U87,9+&,2:797./X

U.8X ()6;b;.DDA +JLN;VPNMQPN;LJ`;QGV\JK;THPPL

TSPPHT;GKN;THVIZT;U878+;&,2:797./X

U.(X )D-B;b;.DDB *ZPQI[IQGHIJK; [JV; SJH; VJLLPN

QGV\JK;THPPL;TSPPHT;GKN;THVIZT

U97>+;&,2:797./X

U.>X )6>-;U,GVH;6X;b /PQSKIQGL; TMZZL_; QJKNIHIJKT

.DD.W1*";ABA^);b [JV; HSVPGNPN; THPPL; [GTHPKPVT; b

)BBB ,GVH;6;0PQSGKIQGL;ZVJZPVHIPT;J[

[GTHPKPVT;RGNP;J[;QGV\JK;THPPL

GKN;GLLJ_;THPPL;h;\JLHT<;TQVP`T

GKN;THMNT;U8.1,+;&,2:797./X

U.-X )A-(;b;)BB. *ZPQI[IQGHIJK;[JV;QGV\JK;THPPL

\ILLPHT<;\LJJRT<;TLG\T;GKN;\GVT

[JV;[JVOIKOT;U878+;&,2:797./X

U.AX )BBD;b;.DDB *HPPL; VIYPH; GKN; THG_; \GVT; [JV

\JILPVT;U920./2&,2:797./X

U.BX .DD.;b;.DDB *HPPL;ZLGHPT;[JV;ZVPTTMVP;YPTTPLT

[JV; IKHPVRPNIGHP; GKN; SIOS

HPRZPVGHMVP;TPVYIQP;IKQLMNIKO

\JILPVT;U+;7,2&,2:797./X

U6DX 6D6B;b;)BAA *HVMQHMVGL; THPPL; [JV

QJKTHVMQHIJK;J[;SMLLT;J[;TSIZT

U920./2&,2:797./X

U6)X >.8D;b;.DDA =JH;VJLLPN;THPPL;ZLGHP;UMZ;HJ;>

RRX; TSPPH; GKN; THVIZ; [JV; HSP

RGKM[GQHMVP;J[; LJ`;ZVPTTMVP

LIeMP[IG\LP; OGT; Q_LIKNPVT

U8.1,+;&,2:797./X

U6.X B.B(;b;)BA6 *HPPL;HM\PT;[JV;INLPVT;[JV;\PLH

QJKYP_JVT;U87,9+&,2:797./X
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U66X )D-8A;b;.DD8 =JH; VJLLPN; THPPL; THVIZ; [JV

`PLNPN; HM\PT; GKN; ZIZPT

j; *ZPQI[IQGHIJK; U920./2

,2:797./X

U68X AD);b;)B-( +JNP; J[; ZVGQHIQP; [JV; MTP; J[

QJLN^[JVRPN;LIOSH;OGMOP;THPPL

THVMQHMVGL;RPR\PVT;IK;OPKPVGL

\MILNIKO; QJKTHVMQHIJK

U87,9+&,2:797./X

U6(X ADA;b;)BAB &IRPKTIJKT;[JV;SJH^VJLLPN;THPPL

\PGR<; QJLMRK<; QSGKKPL; GKN

GKOLP;TPQHIJKT;U+;7,2&,2:797./X

U6>X 86.>;b;.D)6 +JNP; J[; ZVGQHIQP; [JV

PGVHSeMGaP; VPTITHGKQP;NPTIOK

GKN;QJKTHVMQHIJK;J[;\MILNIKOT

U+;7,2&,2:797./X

U6-X 6-(-;b;)BA( *ZPQI[IQGHIJK;[JV;SIOS;THVPKOHS

THVMQHMVGL; \JLHT; U920./2

,2:797./X

U6AX )6>- /PQSKIQGL; TMZZL_; QJKNIHIJKT

[JV;HSVPGNPN;THPPL;[GTHPKPVTb

U,GVH;)X;b;.D)8W 4PKPVGL; VPeMIVPRPKHT; [JV

1*";ABB.;b;.DD( \JLHT<;TQVP`T;GKN;THMNT;U8.1,+;

,2:797./X

U,GVH;.X;b;.DD.;W /JLPVGKQP; [JV; [GTHPKPVT; j

1*";8-(B^);b;.DDD 7JLHT<; TQVP`T<; THMNT; GKN

KMHT;j;,VJNMQH;OVGNPT;:<;7

GKN;+;U+;7,2&,2:797./X

U,GVH;6X;b;.DD.W 0PQSGKIQGL; ZVJZPVHIPT; J[

1*";ABA^);b;)BBB [GTHPKPVT;RGNP;J[;QGV\JK;THPPL

GKN;GLLJ_;THPPL;h;\JLHT<;TQVP`T

GKN;THMNT;U8.1,+;&,2:797./X

U,GVH;(X;b;.DD.W 0PQSGKIQGL; ZVJZPVHIPT; J[

1*";ABA^(;b;)BBA [GTHPKPVT;RGNP;J[;QGV\JK;THPPL

GKN;GLLJ_;THPPL;h;TPH;TQVP`T;GKN

TIRILGV;HSVPGNPN;[GTHPKPVT;KJH

MKNPV; HPKTILP; THVPTTPT; U+;7,2

VPYITIJKX

U,GVH;>X;b;)BB8W 0PQSGKIQGL;ZVJZPVHIPT;GKN;HPTH

1*";ABA^.;b;)BB. RPHSJNT; [JV; KMHT; `IHS

TZPQI[IPN;U+;7,2&,2:797./X

U,GVH;-X;b;)BAD 0PQSGKIQGL;ZVJZPVHIPT;GKN;HPTH

RPHSJNT; [JV; KMHT; `IHSJMH

TZPQI[IPN; ZVJJ[; LJGNT; U+;7,2

,2:797./X

U,GVH;AX;b;.D)8W ,VPYGILIKO; HJVeMP; H_ZP; THPPL

1*";.6.Db.DDA SPiGOJK; KMHT; h; 0PQSGKIQGL

GKN; ZPV[JVRGKQP; ZVJZPVHIPT

U8.1,+;&,2:797./X

U,GVH;BX *MV[GQP;NITQJKHIKMIHIPT
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*PQ;);b;)BB6W 7JLHT<; TQVP`T; GKN; THMNT; [JV

OPKPVGL; GZZLIQGHIJK

U+;7,2&,2:797./X

*PQ;.;b;)BB6W 7JLHT<; TQVP`T; GKN; THMNT; [JV

1*";>)(-^6;b;)BAA TZPQIGL; GZZLIQGHIJKT

U+;7,2&,2:797./X

U,GVH;)DX;b;.DD.W *MV[GQP;NITQJKHIKMIHIPT;h;2MHT

1*";>)(-^.;b;)BB( U+;7,2&,2:797./X

U,GVH;))X;b;.DD.W $LPQHVJZLGHPN;QJGHIKOT;U+;7,2

1*";8D8.;b;)BBB ,2:797./X

U,GVH;).X;b;)BA) ,SJTZSGHP; QJGHIKOT; JK

HSVPGNPN; [GTHPKPVT; U920./2

,2:797./X

U,GVH;)6X;b;)BA6 =JH; NIZ; OGLYGKIgPN; QJGHIKOT

JK;HSVPGNPN;[GTHPKPVT;U920./2

,2:797./X

U,GVH;)8X;b;)BA8 *HGIKLPTT; THPPL; HSVPGNPN

[GTHPKPVT;U920./2&,2:797./X

U,GVH;)8X 0PQSGKIQGL; ZVJZPVHIPT; J[

QJVVJTIJK^VPTITHGKH; THGIKLPTT^

THPPL;[GTHPKPVT

*PQ;);b;.DD.W 7JLHT<;TQVP`T;GKN;THMNT;U+;7,2

1*";6(D>^);b;)BB- ,2:797./X

*PQ;.;b;.DD.W 2MHT;U+;7,2&,2:797./X

1*";6(D>^.;b;)BB-

*PQ;6;b;.DD.W *PH; TQVP`T; GKN; TIRILGV

1*";6(D>^6;b;)BB- [GTHPKPVT; KJH; MKNPV; HPKTILP

THVPTT;U+;7,2&,2:797./X

U,GVH;)>X;b;.DD.W &PTIOKGHIJK; T_THPR; [JV

1*";ABB);b;)BA> [GTHPKPVT;U+;7,2&,2:797./X

U,GVH;)-X;b;.DD(W 1KTZPQHIJK<; TGRZLIKO; GKN

1*";6.>B;b;.DDD GQQPZHGKQP; ZVJQPNMVP

U+;7,2&,2:797./X

U,GVH;)AX;b;)BB> ,GQaGOIKO;U+;7,2&,2:797./X

U,GVH;)BX;b;)BB-W :iIGL; LJGN; [GHIOMP; HPTHIKO;J[

1*";6ADD;b;)BB6 \JLHT<;TQVP`T;GKN;THMNT

U,GVH;.DX;b;)BB>W /JVTIJKGL; HPTH; GKN; RIKIRMR

1*";ABA^-;b;)BB. HJVeMPT; [JV; \JLHT; GKN; TQVP`T

`IHS;KJRIKGL;NIGRPHPVT;);RR

HJ;)D;RR

U6BX A)>;b;)B>B +JNP; J[; ZVGQHIQP; [JV; MTP; J[

RPHGL;GVQ;`PLNIKO;[JV;OPKPVGL

QJKTHVMQHIJK; IK; RILN; THPPL

U87,9+&,2:797./X

B(B(;b;)BB> 0PHGL;GVQ;`PLNIKO;J[;QGV\JK

GKN;QGV\JK;RGKOGKPTP;THPPLT^

#PQJRRPKNGHIJKT; U87,9+

,2:797./X

U8DX BD--;b;)B-B +JNP;J[;ZVGQHIQP;[JV;QJVVJTIJK

ZVJHPQHIJK; J[; THPPL
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9.3.1.2 If within 24 h of the removal of the load,
prestressed concrete structure does not show a recovery
of at least 85 percent of the maximum deflection shown
during the 24 h under load, the test loading should be
repeated. The structure should be considered to have
failed, if the recovery after the second test is not at
least 85 percent of the maximum deflection shown
during the second test.

9.3.1.3 If the maximum deflection, in mm, shown during
24 h under load is less than 40 l2/D, where l is the
effective span in m; and D, the overall depth of the
section in mm, it is not necessary for the recovery to be
measured and the recovery provisions of 9.3.1.1

and 9.3.1.2 shall not apply.

9.4 Testing of External Precast Wall/Facade Panels

for Water Tightness

Any of the testing procedures given in 9.4.1 and 9.4.2

may be followed for testing of external wall/façade
panel joints for water tightness.

9.4.1 Testing Procedure 1

9.4.1.1 General

If it is deemed necessary to demonstrate that the precast
façade joints are adequate to resist water penetration,
a water penetration test on a full scale panel including
joint mock-ups could be undertaken.

9.4.1.2 Test procedures

Mock-up panels to be tested for water tightness should
be subjected to both static and cyclic pressure in
accordance with standard accepted procedures.
Available international testing procedures are to be
modified for local conditions as follows:

a) Differential test pressure shall be 20 percent
of the maximum inward design wind load but
not less than 0.77 kPa; and

b) The test shall be performed with water flow
rate of 3.4 litre/min/m² for 15 min.

9.4.1.3 Sampling for water penetration test

Full scale water tightness testing on precast façade
panels and joints should be carried out at the rate
of 0.5 percent for each type of joint and combination
of panels or one for each type of joint and precast unit,
whichever is the greater.

9.4.1.4 Failure criterion

The façade units or joints are deemed to have failed if
signs of water seepage through the joints or through
the façade unit, including signs of damp patches, are
observed during the test or within the subsequent 2 h
after the test.

9.4.1.5 Remedial action on failure

Upon failure of a water penetration test on a precast

façade system the cause of failure should be identified
and the system revised and re-tested until a satisfactory
test result is achieved. Modifications must be realistic
in terms of job conditions and must maintain standards
of quality and durability.

9.4.2 Testing Procedure 2

9.4.2.1 For external walls, a continuous jet of water
shall be sprayed on the joint corresponding to 600 litre/h
from a water hose having nozzle velocity of 2 m/s and
a cone scatter of approximately 60º held at a distance
of 1.2 m from the wall surface under test. The duration
of the test shall not be less than 2 h. The hose shall be
placed with the nozzle in line with the vertical joint
and at a level of horizontal joints so that the jet cone
will cover a vertical and two horizontal joints as shown
in the drawings.

For external walls, the following tests shall be
conducted for each building block:

Building Height Frequency of Tests 

Up to 10 storeys 5 tests each for vertical joints 
and horizontal joints 

Up to 20 storeys 10 tests each for vertical joints 
and horizontal joints 

Up to 30 storeys 15 tests each for vertical joints 
and horizontal joints 

Up to 40 storeys 20 tests each for vertical joints 
and horizontal joints 

Up to 50 storeys 25 tests each for vertical joints 
and horizontal joints 

These tests shall be carried out at any location as
instructed by the Engineer-in-Charge.

9.4.2.2 Acceptance criterion

Water shall not seep into any part of the building during
the test.

9.4.2.3 Remedial action on failure

For each test which fails, two additional tests shall be
carried out at joint locations as instructed by the
Engineer-in-Charge, all at the contractor’s cost and
expense.

10 MANUFACTURE, STORAGE, TRANSPORT

AND ERECTION OF PRECAST ELEMENTS

10.1 Manufacture of Precast Concrete Elements

10.1.1 A judicious location of precasting yard with
concreting, initial curing (required for demoulding),
storage facilities, suitable transporting and erection
equipments and availability of raw materials are the
crucial factors which should be carefully planned and
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11.2.3 In the case of complex mechanization leading 
to automation, a number of processes leading to the 
end-product are all mechanized to a large extent 
(without or with a little manual or human element 
involved). This type of mechanization reduces 
manual work to the absolute minimum and guarantee 
the mass production at a very fast rate and minimum 
cost. 

and cast in-situ concrete, reference may be made to 
the good practice [6-7A(4)]. 

For design and construction of precast reinforced and 
prestressed concrete triangulated trusses reference 
may be made to the good practice [6-7A(5)]. 

11.2.4 The equipment shall conform to accepted 
standards as listed in Part 7 'Construction 
Management, Practices and Safety' of the Code. 

For design and construction of floors and roofs using 
various precast units, reference may be made to the 
good practice [6-7 A(6)]. 

For construction with large panel prefabricates, 
reference may be made to good practice [6-7 A(3)]. 

12 PREFABRICATED STRUCTURAL UNITS 

For the design and construction of composite 
structures made up of prefabricated structural units 

For construction of floors and roofs with joists and 
filler blocks, reference may be made to good practice 
[6-7A(7)]. 

ANNEXA 
(Foreword) 

COMMON DEFECTS AND REMEDIES 

A-I As defects in precast concrete elements result in 
direct and indirect cost in terms of rectification and 
construction time, it is worthwhile to ensure that they 
are produced and handled in a way to avoid/reduce 

such incidences. Table 4 illustrates some of these 
common defects, their causes and preventive 
measures. 

SI 
No. 

(1) 

i) 

Table 4 List of Common Defects and Recommended Measures 
(Clause A-I) 

Common DeCecls 

(2) 

Dimensional deviation: 
a) Variation in the dimension 

of precast elements would 
affect the joint alignment 
between these elements 

b) Precast slab element may 
warp due to insufficient 
concrete strength at lifting 
or improper storage 
condition 

Possible Causes 

(3) 

a) Mould forms may not be 
sufficiently rigid to 
maintain specified 
tolerances during 
concrete placement 

b) Precast elements may not 
have gained sufficient 
concrete strength when 
demoulded 

c) Top surface fInish of 
precast elements may not 
be properly levelled and 
troweled during 
production which result 
in differential thickness 

d) Precast elements 
(especially slender wall 
or slab panels) may be 
subjected to undue stress 
and deformation when 
they are not properly 

Recommendations 

(4) 

a) Regular check on the 
dimensions and rigidity of 
mould forms before 
casting operations. 
As a general guide the 
recommended thickness 
for steel mould are: 
1) 4.5 mm - up to 50 

castings 
2) 6 mm - up to 100 

castings 
3) 9 mm - up to 200 

castings 
Mould forms conditions 
will deteriorate with time 
and usage. They should be 
repaired, stiffened or 
replaced when needed 

b) Cube tests should be 
conducted to ascertain the 
concrete strength of 

PART 6 STRUCTURAL DESIGN - SECTION 7 PREFABRICATION, SYSTEMS BUILDING AND 
MIXED/COMPOSITE CONSTRUCTION: SECTION 7A PREFABRICATED CONCRETE 

Remedial Measures 

(5) 

a) For minor deviation, 
corrective measures 
such as surface 
grinding, 
trimminglhacking and 
skim coat application 
can be appropriately 
used to remedy the 
situation 

b) Precast elements that 
are not within 
acceptable tolerance 
limits and have 
significant effects on 
the structuraI integrity 
or architectural 
performance should 
not be used 
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(1) (2) 

ii) Cracks 

iii) Chip-off and damages 

38 

Table 4 - (Continued) 

(3) 

supported during storage 

a) Precast elements may not 
ha ve gained sufficient 
concrete strength before 
demoulding 

b) Cracks may have 
occurred during initial 
lifting due to friction 
between the elements and 
the casting mould forms 

c) Thickness of the precast 
elements may be too thin 
(70 mm or less) and 
flimsy for safe 
demoulding and handling 

d) Cracks may have 
occurred during erection 
due to lack of planning 
and provisions given to 
the precast panel 
geometry, crane rigging 
configuration and 
location of openings 

a) Chip-off at panel edges 
are usually caused by the 
hard bearing at supports 
or excessi ve force 
exerted on the elements 
when handling 

b) Improper storage method 

(4) 

elements before 
demoulding. 

c) Spreading and levelling of 
concrete placement using 
apptopriate tools such as 
screeder 

d) Precast elements should be 
properly stored and 
stacked at designated 
points using suitable 
support spacers and frame 
rack system 

a) Proper 
curing 

curing method, 
and 

be temperature 
maintained 

b) Cube tests 

time 
should 

should be 
conducted to ascertain the 
concrete strength of 
elements before 
demoulding 

c) Apptopriate form release 
agents should be used and 
uniformly applied onto the 
mould surface to minimize 
friction 

d) Sectional thickness of 
precast elements should be 
increased to accommodate 
demoulding and handling 
stresses 

e) Proper 
techniques 
adopted 

handling 
should be 

f) Sufficient lifting points 
should be used to 
1DlI1llIllZe over-stressing 
on certain areas 

g) Additional reinforcing 
bars should be placed 
around the opening and 
odd corners 

h) Temporary stiffeners for 
openings should be 
provided during erection 

a) Precautions should be 
taken to avoid damaging 
the elements in the course 
of placement on vehicle, 
travel to site and during 
the unloading operation. 
Bearing pads should be 
used to cushion the 
contact areas from damage 

b) The storage area should be 
relatively flat and dry 

c) Precast elements should be 
properly stored and 
stacked at designated 
points using suitable 
support spacers and frame 
rack system 

d) The casting slab or mould 
form should be thoroughly 
cleansed, levelled to 
achieve a smooth surface 

e) The coverage of form 
release agents should be 

(5) 

a) All cracks should be 
examined by a 
qualified engineer to 
determine if they 
present a structural 
problem 

b) Depending on the 
locations and 
seriousness of the 
cracks, different repair 
methods can be used 
to make good the 
affected precast 
elements 

c) Hairline cracks (not 
more than 0.3 mm) 
can be repaired by 
cutting V -groove of 
specified IDIlllmum 
depth along the crack-
lines, followed by 
patching 

d) For surface cracks 
(more than 0.3 mm) or 
through cracks, epoxy 
injection method 
should be used to 
ensure that the cracks 
are completely bound 
and filled with epoxy 

a) Remove all loose 
concrete and wash off 
any dust or dirt in the 
affected area 

b) Apply bonding agent 
to affected concrete 
surface 

c) Welded wire mesh 
can be included to 
provide support for 
the patch mix concrete 
or grout 

d) Patch mix 
composition or grout 
should be consistent 
with the strength 
requirements of the 
adjacent concrete 

e) Formwork is to be put 
up where necessary to 
contain the patch mix 
or grout 

f) Protect the affected 
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(1) 

iv) 

v) 

vi) 

(2) 

Honeycomb and excessive 
pinboles 

Missing or wrong details such 
as cast-in items, architectural 
nib and groove details, lifting 
hooks, reinforcementlstarter 
barslblockoutlcorrugated pipes 

Strand slippage which exceed 
allowable design values (item 

Table 4 - (Continued) 

(3) 

a) Poor concrete 
compaction due to 
ineffective vibration or 
rebars congestion 

b) Grout leakage along the 
perimeter side forms due 
to, 
I) loose or nussmg 

bolts, fixing pins 
2) damaged rubber 

gasket seal 
3) mould 

defective 
part, if 

a) Items may not have been 
included in the shop 
drawing 

b) Quality checks may not 
be properly in place 

a) Insufficient bond strength 
between concrete and the 

(4) 

adequate and uniformly 
applied onto the lI10uld 
surface 

f) Spacers of the correct 
sizes should be used and 
well secured to maintain 
the concrete cover 
required during casting 

g) Lifting inserts and 
concrete strength of 
elements should be of 
adequate capacity for the 
intended lift. Use lifting 
proprietary products for 
safe and efficient handling 

h) Lifting inserts or hooks 
should be inspected for 
proper location. They 
should be fastened to 
specified depth prior to 
concrete placement 

a) Proper compaction 
method should be adopted 
and carried out 

b) Concrete mix design and 
workability should be 
reviewed and adjusted 
when needed 

c) Appropriate concrete 
vibrator such as clamp-on 
form vibrator can be used 
to attain better compaction 

d) Rebar congestion can be 
alleviated by having larger 
(that is, lesser) rebars or 
by increasing the sectional 
dimensions of the 
elements, where possible 

e) Mechanical couplers or 
sleeves can be used to 
simplify the reinforcement 
layout and to minimize 
rebar congestion 

f) Defective mould forms 
and accessories should be 
repaired or replaced to 
prevent grout leakage 
during concreting 

a) All items should be 
reflected in the shop 
drawings for production. 
Any changes should be 
made known to the 
production team 

b) The use of checklists 
during inspection can help 
to ensure that all items 
specified in the drawing 
are included before casting 

a) Required concrete strength 
of the precast elements 

PART 6 STRUCTURAL DESIGN - SECTION 7 PREFABRICATION, SYSTEMS BUILDING AND 
MIXED/COMPOSITE CONSTRUCTION: SECTION 7A PREFABRICATED CONCRETE 

(5) 

area from 
disturbance 
curing period 

any 
during 

a) Remove all loose 
concrete and wash off 
any dust or dirt in the 
affected area 

b) Apply bonding agent 
to affected concrete 
surface 

c) Welded wire mesh 
can be included to 
provide support for 
the patch mix concrete 
or grout 

d) Patch mix 
composloon or grout 
should be consistent 
with the strength 
requirements of the 
adjacent concrete 

e) Formwork is to be put 
up where necessary to 
contain the patch mix 
or grout 

f) Protect the affected 
area from 
disturbance 
curing period 

any 
during 

a) Certain details such as 
missing starter bars! 
reinforcement and 
lifting hooks can be 
replaced by welding 
additional 
reinforcement bars 
after hacking off the 
concrete at the 
affected area 

b) Other items such as 
cast-in items, groove 
and blockout can be 
provided by chasing 
or chiseling out the 
face of the precast 
panels 

a) It is not possible to 
rectify the elements 
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2GHIJKGL8EMILNIKO8+JNP8*PQHIJKGL8+JRRIHHPP78+$&8:9

!"#$%"#&?

/SIT8+JNP8U,GVH89C*MWTPQHIJK8>EX8QJYPVT8VPQJRRPKNGHIJKT8VPOGVNIKO8RJNMLGV8ZLGKKIKO78QJRZJKPKH8TI[PT78\JIKHT7

RGKM]GQHMVP78 THJVGOP78 HVGKTZJVH8 GKN8 PVPQHIJK8 J]8 ZVP]GWVIQGHPN8 PLPRPKHT8 ]JV8 MTP8 IK8 WMILNIKOT8 GKN8 TMQS8 VPLGHPN

VP^MIVPRPKHT8]JV8T_THPRT8WMILNIKO8GKN8RI`PNCQJRZJTIHP8QJKTHVMQHIJKa

*_THPRT8WMILNIKO8GKN8RI`PNCQJRZJTIHP8WMILNIKO8QJKTHVMQHIJK78ZJZMLGVL_8VP]PVVPN8HJ8GT8ZVPbPKOIKPPVPN8WMILNIKO

U,$EX8QJKTHVMQHIJK78IT8GK8MZQJRIKO8]IPLN8GT8]GV8GT8IHT8NPYPLJZRPKH8GKN8MTP8IK8HSP8QJMKHV_8IT8QJKQPVKPNa8/cJ

GTZPQHT8TZPQI]IQGLL_8HJ8WP8WJVKP8IK8RIKN8GVP8HSP8T_THPR8HJ8WP8GNJZHPN8]JV8HSP8NI]]PVPKH8QGHPOJVIPT8J]8WMILNIKOT8GKN

HSP8TI[PT8J]8HSPIV8QJRZJKPKHTa8<PVP8HSP8ZVIKQIZLP8J]8RJNMLGV8QJJVNIKGHIJK8IT8J]8YGLMP8GKN8IHT8MTP8IT8VPQJRRPKNPNa

/SIT8*PQHIJK8cGT8]IVTH8ZMWLITSPN8IK8)@>B8GKN8cGT8TMWTP^MPKHL_8VPYITPN8IK8)@?(8GKN8.BB-a

1K8HSP8TPQJKN8VPYITIJK8IK8.BB-78HSIT8*PQHIJK78PGVLIPV8KGRPN8GT8ZVP]GWVIQGHIJK8GKN8T_THPRT8WMILNIKO8cGT8VPKGRPN

GKN8VPTHVMQHMVPN8GT8]JLLJcTd

*PQHIJK8> ,VP]GWVIQGHIJK78*_THPRT8EMILNIKOT8GKN80I`PNC+JRZJTIHP8+JKTHVMQHIJK

>6 ,VP]GWVIQGHPN8+JKQVPHP

>E *_THPRT8EMILNIKOT8GKN80I`PNC+JRZJTIHP8+JKTHVMQHIJK

/SIT8*MWTPQHIJK8>E8QJYPVIKO8T_THPRT8WMILNIKO8GKN8RI`PNCQJRZJTIHP8QJKTHVMQHIJK78IKHVJNMQPN8IK8.BB-78ZVPTQVIWPN

OPKPVGL8 VP^MIVPRPKHT8 GZZLIQGWLP8 HJ8 GLL8 YGLIN8 P`ITHIKO8 T_THPRT8 GKN8 RI`PNCQJRZJTIHP8 QJKTHVMQHIJKT8 GT8 GLTJ8 HJ

GQQJRRJNGHP8GK_8KPc8T_THPR8IKHVJNMQPN8IK8HSP8QJMKHV_a8/SP8*MWTPQHIJK8>68QJYPVPN8HSJTP8T_THPRT8GZZVJGQS

cSIQS8ZVPNJRIKGKHL_8MTPT8QJKQVPHP8GT8HSP8RGHPVIGL8]JV8QJRZJKPKHTa

1K8HSIT8VPYITIJK8J]8HSIT8*MWTPQHIJK78]JLLJcIKO8RJNI]IQGHIJKT8SGYP8WPPK8IKQJVZJVGHPNd

GX &P]IKIHIJKT8J]8TJRP8P`ITHIKO8HPVRIKJLJOIPT8SGYP8WPPK8RJNI]IPN78cSPVPYPV8VP^MIVPNa

WX 6TZPQHT8PKLITHPN8VPLPYGKH8HJ8NPYITIKO8T_THPRT8GKN8THVMQHMVGL8TQSPRPT78SGYP8WPPK8MZNGHPNa

QX &PTIOK8QJKTINPVGHIJKT8SGYP8WPPK8VPYIPcPN8GKN8RJNI]IPN8WGTPN8JK8LGHPTH8HSIKeIKO8GKN8ZVGQHIQPTa

/SP8IK]JVRGHIJK8QJKHGIKPN8IK8HSIT8*MWTPQHIJK8IT8LGVOPL_8WGTPN8JK81*8)-@)>8d8.B)B8fEMILNIKO8NPTIOK8GKN8PVPQHIJK

MTIKO8RI`PNCQJRZJTIHP8QJKTHVMQHIJK8g8+JNP8J]8ZVGQHIQPha

6LL8THGKNGVNT78cSPHSPV8OIYPK8SPVPIK8GWJYP8JV8QVJTTbVP]PVVPN8HJ8IK8HSP8RGIK8HP`H8J]8HSIT8*MWTPQHIJK78GVP8TMW\PQH8HJ

VPYITIJKa8/SP8ZGVHIPT8HJ8GOVPPRPKH8WGTPN8JK8HSIT8*MWTPQHIJK8GVP8PKQJMVGOPN8HJ8IKYPTHIOGHP8HSP8ZJTTIWILIH_8J]8GZZL_IKO

HSP8RJTH8VPQPKH8PNIHIJKT8J]8HSP8THGKNGVNTa

!JV8HSP8ZMVZJTP8J]8NPQINIKO8cSPHSPV8G8ZGVHIQMLGV8VP^MIVPRPKH8J]8HSIT8*MWTPQHIJK8IT8QJRZLIPN8cIHS78HSP8]IKGL8YGLMP7

JWTPVYPN8JV8QGLQMLGHPN78P`ZVPTTIKO8HSP8VPTMLH8J]8G8HPTH8JV8GKGL_TIT78TSGLL8WP8VJMKNPN8J]]8IK8GQQJVNGKQP8cIHS81* . d )@9B

f#MLPT8]JV8VJMKNIKO8J]]8KMRPVIQGL8YGLMPT8U!"#$%"&Xha8/SP8KMRWPV8J]8TIOKI]IQGKH8ZLGQPT8VPHGIKPN8IK8HSP8VJMKNPN8J]]

YGLMP8TSJMLN8WP8HSP8TGRP8GT8HSGH8J]8HSP8TZPQI]IPN8YGLMP8IK8HSIT8*MWTPQHIJKa
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3#4$ 2 5$4*-$*4#'(+.5%,"

'()*+,- . /0(1230+)2*+,-4"'56*(76"89+:;+-<"2-;

=+>(;?!,7@,6+*("!,-6*09)*+,-A

.8 '56*(76"89+:;+-<"2-;"=+>(;?!,7@,6+*("!,-6*09)*+,-

1(5-&3.

/SIT8 +JNP8 U,GVH8 9C*MWTPQHIJK8 >EX8 QJYPVT

VPQJRRPKNGHIJKT8 VPOGVNIKO8 RJNMLGV8 ZLGKKIKO7

QJRZJKPKH8TI[PT78\JIKHT78RGKM]GQHMVP78THJVGOP78HVGKTZJVH

GKN8 PVPQHIJK8 J]8 ZVP]GWVIQGHPN8 PLPRPKHT8 ]JV8 MTP8 IK

WMILNIKOT8GKN8 TMQS8 VPLGHPN8 VP^MIVPRPKHT8 ]JV8 T_THPRT

WMILNIKO8GKN8RI`PNCQJRZJTIHP8QJKTHVMQHIJKa

!($.4:%"&'&,9

!JV8 HSP8 ZMVZJTP8 J]8 HSIT8 *MWTPQHIJK78 HSP8 ]JLLJcIKO

NP]IKIHIJKT8TSGLL8GZZL_a

!A1(#BCDEFGCH(IJKGLM(NBFGOPGQCGEL8g8/SP8GMHSJVIH_

cSIQS8SGT8WPPK8QVPGHPN8W_8G8THGHMHP8GKN8cSIQS78]JV8HSP

ZMVZJTP8J]8GNRIKITHPVIKO8HSP8+JNPC,GVH78RG_8GMHSJVI[P

G8QJRRIHHPP8JV8GK8J]]IQIGL8JV8GK8GOPKQ_8HJ8GQH8JK8IHT

WPSGL]i8SPVPIKG]HPV8QGLLPN8HSP8f6MHSJVIH_ha

!A!8)JOGQ(:EPBRS8g8/SP8]MKNGRPKHGL8RJNMLP8MTPN8IK

RJNMLGV8QJJVNIKGHIJK78HSP8TI[P8J]8cSIQS8IT8TPLPQHPN8]JV

OPKPVGL8GZZLIQGHIJK8HJ8WMILNIKO8GKN8IHT8QJRZJKPKHTa

2"/$8g8/SP8YGLMP8J]8 HSP8WGTIQ8RJNMLP8SGT8WPPK8QSJTPK8GT

)BB8 RR8 ]JV8 HSP8 RG`IRMR8 ]LP`IWILIH_8 GKN8 QJKYPKIPKQPa8 /SP

T_RWJL8]JV8HSP8WGTIQ8RJNMLP8IT8'a

!A=8-SRRBRJF(-ELQFSCS8g8/SP8RGHPVIGL8QJKTITHIKO8J]

GK8IKJVOGKIQ8WIKNPV8UTMQS8GT8LIRP8JV8QPRPKH8JV8WJHSX8IK

QJRWIKGHIJK8cIHS8G8]IKPL_8OVJMKN8RGHPVIGL8QJKHGIKIKO

TILIQPJMT8GQIN8UTMQS8GT8TGKNX78OGT8OPKPVGHIKO8RGHPVIGL

U]JV8P`GRZLP78GLMRIKIMR8ZJcNPVX78cGHPV8GKN8SGVRLPTT

GNNIHIYPT8UJZHIJKGLXi8GKN8THPGR8QMVPN8MKNPV8ZVPTTMVP

IK8GMHJQLGYPTa

!AT8-EUVELSLC8g868WMILNIKO8ZVJNMQH8 ]JVRPN8GT8 G

NITHIKQH8MKIH8SGYIKO8TZPQI]IPN8TI[PT8IK8HSVPP8NIRPKTIJKTa

!A@8-EUVEOGCS<:GWSP(-ELOCFBQCGEL8g8+JKTHVMQHIJK

IKYJLYIKO8HcJ8JV8RJVP8NI]]PVPKH8eIKNT8J]8QJRZJKPKHT

TMQS8 GT8 ZVP]GWVIQGHPN8 THVMQHMVGL8 MKIHT8 J]8 THPPL7

ZVPTHVPTTPN8 QJKQVPHP8 JV8 VPIK]JVQPN8 QJKQVPHP8 GKN8 QGTH

$()%$*+, QJKQVPHP78 ]PVVJQPRPKH78 HIRWPV78 RGTJKV_8 IK

WVIQecJVe8GKN8WLJQecJVe78OLGTT8GKN8OLG[IKO8QJKKPQHPN

HJOPHSPV8IK8TMQS8G8RGKKPV8HSGH8HSP_8GQH8IKHPOVGLL_a

!A28 %LQFSUSLCO8 g8 &I]]PVPKQP8 WPHcPPK8 HcJ

SJRJLJOJMT8NIRPKTIJKT8J]8QJRZJKPKHT8J]8TMQQPTTIYP

TI[PTa

!A78 :EPBRS8 g8 68 MKIH8 J]8 TI[P8 MTPN8 IK8 NIRPKTIJKGL

QJJVNIKGHIJKa

!AX8 :EPBRJF( -EEFPGLJCGEL( 6( &IRPKTIJKGL

QJJVNIKGHIJK8 PRZLJ_IKO8 HSP8 WGTIQ8 RJNMLP8 JV8 G

RMLHIRJNMLPa

2"/$8g8/SP8ZMVZJTPT8J]8RJNMLGV8QJJVNIKGHIJK8GVPd

GX8/J8VPNMQP8HSP8YGVIPH_8J]8QJRZJKPKH8TI[PT8ZVJNMQPN78GKN

WX8 /J8 GLLJc8 HSP8 WMILNIKO8 NPTIOKPV8 OVPGHPV8 ]LP`IWILIH_8 IK8 HSP

GVVGKOPRPKH8J]8QJRZJKPKHTa

!AY8 :EPBRJF( ,FGP8 g8 68 VPQHGKOMLGV8 QJJVNIKGHP

VP]PVPKQP8 T_THPR8 IK8 cSIQS8 HSP8 NITHGKQP8 WPHcPPK

QJKTPQMHIYP8LIKPT8IT8HSP8WGTIQ8RJNMLP8JV8G8RMLHIRJNMLPa

/SIT8 RMLHIRJNMLP8 RG_8 NI]]PV8 ]JV8 PGQS8 J]8 HSP8 HSVPP

JVHSJOJKGL8NIRPKTIJKT8J]8HSP8OVIN78HcJ8IK8ZLGK8GKN8JKP

IK8YPVHIQGL8NIVPQHIJKa

!A108:BRCGUEPBRS8g868RJNMLP8cSJTP8TI[P8IT8G8TPLPQHPN

RMLHIZLP8J]8HSP8WGTIQ8RJNMLPa

!A118 3FSZJ[FGQJCS8 g8 !GWVIQGHIJK8 J]8 QJRZJKPKHT8 JV

GTTPRWLPN8MKIHT8ZVIJV8 HJ8PVPQHIJK8JV8 IKTHGLLGHIJK8 IK8G

WMILNIKOa

!A1!8 3FSZJ[FGQJCSP( )BGRPGLM8 g8 /SP8 ZGVHL_C]MLL_

GTTPRWLPN8GKN8PVPQHPN8WMILNIKO78J]8cSIQS8HSP8THVMQHMVGL

ZGVHT8 QJKTITH8 J]8 ZVP]GWVIQGHPN8 IKNIYINMGL8 MKIHT8 JV

GTTPRWLIPT8 MTIKO8 JVNIKGV_8 JV8 QJKHVJLLPN8 RGHPVIGLT7

IKQLMNIKO8TPVYIQP8]GQILIHIPTi8GKN8IK8cSIQS8HSP8TPVYIQP

P^MIZRPKH8RG_8WP8PIHSPV8ZVP]GWVIQGHPN8JV8QJKTHVMQHPN

$()%$*+a

!A1=85JLP\GQD(3JLSRO8g8,GKPLT8RGNP8W_8TGKNcIQSIKO

G8LG_PV8J]8IKTMLGHIJK8RGHPVIGL8WPHcPPK8HcJ8JMHPV8LG_PVT

J]8 SGVN8 NMVGWLP8 RGHPVIGLT8 LIeP8 THPPL78 NPKTP8 QJKQVPHP7

ZLGTHIQ78 QPRPKH8 WGTPN8 TSPPH78 QPVGRIQ78 PHQa8 /SP8 SGVN

QJYPVIKOT8 JK8 HcJ8 JMHPV8 ]GQPT8 RG_8 WP8 J]8 TGRP8 JV

NI]]PVPKH8RGHPVIGLTi8HSP8HSVPP8LG_PVT8RG_8JV8RG_8KJH8WP

WJKNPN8cIHS8PGQS8JHSPV8HJ8WPSGYP8GT8G8QJRZJTIHP8ZGKPLa

!A1T85SRZ]-EUVJQCGLM(-ELQFSCS8g8+JKQVPHP8HSGH8IT

GWLP8HJ8]LJc8MKNPV8IHT8JcK8cPIOSH8GKN8QJRZLPHPL_8]ILL

HSP8YJINT8cIHS8IK8HSP8]JVRcJVe78PYPK8IK8HSP8ZVPTPKQP8J]

NPKTP8 VPIK]JVQPRPKH8 cIHSJMH8 GK_8 YIWVGHIJK78 cSILTH

RGIKHGIKIKO8SJRJOPKPIH_8cIHSJMH8TPOVPOGHIJKa

!A1@85DSJF(-ELLSQCEFO8g8*HVMQHMVGL8PLPRPKHT78TMQS

GT8GKQSJVT78THMNT78QSGKKPLT78LJJZT8GKN8TZIVGLT78IKHPKNPN

HJ8HVGKTRIH8HSP8TSPGV8WPHcPPK8HSP8ZVP]GWVIQGHPN8RPRWPV
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GKN8 HSP8 QGTH8 $()%$*+, QJKQVPHP8 GKN8 GLTJ8 HJ8 ZVPYPKH

TPZGVGHIJK8GH8HSP8IKHPV]GQPa

!A128 5HOCSU8 g8 /SP8 RPHSJN8 J]8 QJKTHVMQHIJK8 J]

WMILNIKOT8 cIHS8 QPVHGIK8 JVNPV8 GKN8 NITQIZLIKP8 GKN

VPZPHIHIYP8 JZPVGHIJKT8 MTIKO8 HSP8 ZVP]GWVIQGHPN

QJRZJKPKHT78 HMKKPL8 ]JVR8 JV8 PKOIKPPVPN8 TSMHHPVIKO7

cSPVP8 HSP8 cJVe8 IT8 JVOGKI[PN8 GKN8 ]JLLJcT8 G8 NP]IKPN

ZVJQPNMVPa

!A178 *LGC8 g8 EMILNIKO8 RGHPVIGL8 ]JVRPN8 GT8 G8 TIRZLP

GVHIQLP8cIHS8GLL8HSVPP8NIRPKTIJKT8TZPQI]IPN78QJRZLPHP8IK

IHTPL]8WMH8 IKHPKNPN8 HJ8WP8ZGVH8J]8G8QJRZJMKN8MKIH8JV

QJRZLPHP8WMILNIKOa8$`GRZLPT8GVP8WVIQe78WLJQe78HILP78PHQa
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=A1(:JCSFGJRO

=A1A18 ,GVH8 98 f*HVMQHMVGL8 &PTIOK78 *PQHIJK8 >

,VP]GWVIQGHIJK78 *_THPRT8 EMILNIKO8 GKN8 0I`PNC

+JRZJTIHP8+JKTHVMQHIJK78*MWTPQHIJK8>68,VP]GWVIQGHPN

+JKQVPHPh8J]8HSP8+JNP8TSGLL8WP8VP]PVVPN8]JV8VP^MIVPRPKHT

J]8 RGHPVIGLT8 GKN8 GLTJ8 ]JV8 HSP8 QSGVGQHPVITHIQT8 HJ8 WP

QJKTINPVPN8IK8HSPIV8TPLPQHIJKa

=A1A!8/SP8RGHPVIGLT8MTPN8IK8ZVP]GWVIQGHPN8QJRZJKPKHT

RG_8WP8RGK_8GKN8HSP8RJNPVK8HVPKN8IT8HJ8MTP8QJKQVPHP7

]PVVJQPRPKH78THPPL78HVPGHPN8HIRWPV78GLMRIKIMR78QPLLMLGV

QJKQVPHP78LIOSH8cPIOSH8QJKQVPHP78QPVGRIQ8ZVJNMQHT78PHQa

<JcPYPV78HSIT8*MWTPQHIJK8ZPVHGIKT8HJ8RI`PNCQJRZJTIHP

QJKTHVMQHIJKa

=A!(3RJLO(JLP(5VSQGZGQJCGELO

/SIT8 TSGLL8 WP8 IK8 GQQJVNGKQP8 cIHS8 ,GVH8 98 f*HVMQHMVGL

&PTIOK78*PQHIJK8>8,VP]GWVIQGHIJK78*_THPRT8EMILNIKO8GKN

0I`PNC+JRZJTIHP8 +JKTHVMQHIJK78 *MWTPQHIJK8 >6

,VP]GWVIQGHPN8+JKQVPHPh8J]8HSP8+JNPa
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/SIT8 TSGLL8 WP8 IK8 GQQJVNGKQP8 cIHS8 ,GVH8 98 f*HVMQHMVGL

&PTIOK78*PQHIJK8>8,VP]GWVIQGHIJK78*_THPRT8EMILNIKO8GKN

0I`PNC+JRZJTIHP8 +JKTHVMQHIJK78 *MWTPQHIJK8 >6

,VP]GWVIQGHPN8+JKQVPHPh8J]8HSP8+JNPa

TA!(#FQDGCSQCBFJR($FSJCUSLC(JLP(/GLGODSO

/SIT8 TSGLL8 WP8 IK8 GQQJVNGKQP8 cIHS8 ,GVH8 98 f*HVMQHMVGL

&PTIOK78*PQHIJK8>8,VP]GWVIQGHIJK78*_THPRT8EMILNIKO8GKN

0I`PNC+JRZJTIHP8 +JKTHVMQHIJK78 *MWTPQHIJK8 >6

,VP]GWVIQGHPN8+JKQVPHPh8J]8HSP8+JNPa
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@A18/SP8ZVP]PVVPN8NIRPKTIJKT8J]8ZVPQGTH8PLPRPKHT8MTPN

GKN8HSPIV8QGTHIKO8HJLPVGKQPT8TSGLL8WP8IK8GQQJVNGKQP8cIHS

,GVH8 98 f*HVMQHMVGL8 &PTIOK78 *PQHIJK8 >8 ,VP]GWVIQGHIJK7

*_THPRT8EMILNIKO8GKN80I`PNC+JRZJTIHP8+JKTHVMQHIJK7

*MWTPQHIJK8>68,VP]GWVIQGHPN8+JKQVPHPh8J]8HSP8+JNPa

@A!8/SP8ZPVRITTIWLP8HJLPVGKQPT8J]8HIRWPV8MTPN8TSGLL8WP8IK

GQQJVNGKQP8,GVH898f*HVMQHMVGL8&PTIOK78*PQHIJK8(8/IRWPV

GKN8EGRWJJ78*MWTPQHIJK8(68/IRWPVh8J]8HSP8+JNPa

@A=(!JV8ZPVRITTIWLP8 HJLPVGKQPT8J]8THPPL8GKN8RGTJKV_7

VP]PVPKQP8RG_8WP8RGNP8HJ8VPLPYGKH81KNIGK8*HGKNGVNTa
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/SP8]JVRcJVe8T_THPRT8cSIQS8GVP8MHILI[PN8IK8WMILNIKOT

TSGLL8WP8GT8OIYPK8IK82A18HJj2A@a

2A1($BLLSR(/EFU

/SIT8 IT8 G8 T_THPR8 cSIQS8 QGTHT8 cGLLT8 GKN8 TLGW

RJKJLIHSIQGLL_8IK8G8TIKOLP8ZJMV8J]8QJKQVPHPa8!GkGNP8cGLLT

GVP8ZVPQGTH8JV8J]8WLJQe8RGTJKV_8HJ8PKGWLP8VPRJYGL8J]

HMKKPL8]JVRa86LL8QJRZJKPKHT8J]8HSP8]JVRcJVe8GVP8RGNP

MZ8J]8THPPLa8/SIT8ZVJNMQPT8YPV_8VGZIN8QJKTHVMQHIJK8IK8G

WMILNIKO8cSPVP8HSP8ZLGKT8GVP8J]8RJNMLGV8KGHMVP8TMIHGWLP

]JV8HSIT8HPQSKJLJO_a86QQPLPVGHPN8QMVIKO78I]8VP^MIVPN78IT

ZJTTIWLP8PKGWLIKO8PGVL_8THVIZZIKO8J]8]JVRcJVea

2A!(5RGVZEFU

*LIZ]JVR8IT8G8QJKHIKMJMTL_8RJYIKO8]JVR8GH8TMQS8G8TZPPN

HSGH8HSP8QJKQVPHP8cSPK8P`ZJTPN8SGT8GLVPGN_8GQSIPYPN

PKJMOS8THVPKOHS8HJ8TMZZJVH8HSP8YPVHIQGL8ZVPTTMVP8]VJR

QJKQVPHP8THILL8IK8HSP8]JVR8GT8cPLL8GT8HJ8cIHSTHGKN8KJRIKGL

LGHPVGL8 ]JVQPTa8*LIZ]JVR8RG_8WP8QLGTTI]IPN8GT8THVGIOSH

TLIZ]JVR78 HGZPVIKO8 TLIZ]JVR8 GKN8 TLIZ]JVR8 ]JV8 TZPQIGL

GZZLIQGHIJKTa8+JKTHVMQHIJK8J]8 LI]H8 QJVPT8 GKN8 THGIVcPLL

MTIKO8 TLIZ]JVR8 HPQSKI^MP8 QJRPT8 MKNPV8 TZPQIGL

GZZLIQGHIJKT8WPQGMTP8J]8HSPIV8QJRZLP`8TI[PT78TSGZPT8GKN

LJGNT8HJ8WP8LI]HPN8GLJKO8cIHS8HSP8TLIZ]JVR8LIeP8cGLecG_

HVMTT78 PHQ78 cSIQS8 IT8 PTTPKHIGL8 ]JV8 QJKTHVMQHIJKa8 /SIT

T_THPR8MTPT8S_NVGMLIQ8\GQeT8GYJINIKO8QVGKP8]JV8LI]HIKO

J]8GTTPRWL_8NMVIKO8QJKTHVMQHIJK8JZPVGHIJKa8/SIT8T_THPR

]GQILIHGHPT8 VGZIN8 QJKTHVMQHIJK8 GKN8 QJKHIKMGL8 QGTHIKO7

QVPGHIKO8 G8 RJKJLIHSIQ8 THVMQHMVP8 HSPVPW_8 GYJINIKO

QJKTHVMQHIJK8\JIKHTa

2A=(#RBUGLGBU(/EFU\EF`

/SIT8 T_THPR8 J]8 ]JVRcJVe8 MTPT8 RJNMLGV8 GLMRIKIMR

ZGKPLT78cSIQS8GVP8LIOSH8GKN8VMTH8]VPP78IK8WJHS8TSPGHSIKO

GKN8]VGRPcJVea81H8RG_8WP8MTPN8]JV8G8WVJGN8VGKOP8J]

GZZLIQGHIJKT8]VJR8cGLL8HJ8TLGW8QJKTHVMQHIJK8ZGKPLT8HJ

RJVP8QJRZLIQGHPN8THVMQHMVPT8IKYJLYIKO8WG_8cIKNJcT7

THGIVT8GKN8SJJNTa8$YPV_8QJRZJKPKH8IT8LIOSH8PKJMOS8HJ

WP8SGKNLPN8PGTIL_8HSPVPW_8RIKIRI[IKO8HSP8KPPN8]JV8SPGY_

LI]HIKO8P^MIZRPKHa

2AT('JFMS(3JLSR(5DBCCSFGLM(5HOCSU

/SIT8IT8G8T_THPR78cSIQS8OIYPT8GK8GNYGKHGOP8J]8QJRWIKIKO

TZPPN8 GKN8 ^MGLIH_8 J]8 QJKTHVMQHIJKa8 /SP8 YPVHIQGL8 LJGN
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QGVV_IKO8 RPRWPVT8 GVP8 RGNP8 J]8 THPPL8 cSPVPGT8 HSP

SJVI[JKHGL8RPRWPVT8GVP8J]8ZL_cJJN8IKTPVHPN8IKHJ8HcJ

cJJNPK8WPGRT8HSPVPW_8]JVRIKO8G8cPW8]LGKOPa86LL8HSP

]JVRcJVe8GKN8TMZZJVH8T_THPRT8TSGLL8WP8NPTIOKPN8]JV

HSP8LJGNT8QJRIKO8NMVIKO8HSP8GQHMGL8P`PQMHIJK8THGOPa

2A@(&CDSF<"S\(5HOCSUO

6K_8JHSPVCKPc8T_THPR8RG_8WP8MTPN8]JV8T_THPRT8WMILNIKO

G]HPV8NMP8P`GRIKGHIJK8GKN8GZZVJYGL8W_8HSP86MHSJVIH_a
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7A18 *PYPVGL8 TQSPRPT8 GVP8 ZJTTIWLP78 cIHS8 QPVHGIK

QJKTHVGIKHT78 MTIKO8 HSP8 TGRP8 TPH8 J]8 QJRZJKPKHTa8 /SP

NPOVPP8 J]8 ]LP`IWILIH_8 YGVIPT8 ]VJR8 T_THPR8 HJ8 T_THPRa

<JcPYPV78IK8GLL8HSP8T_THPRT8HSPVP8IT8G8QPVHGIK8JVNPV8GKN

NITQIZLIKPa

7A!8 /SP8 ]JLLJcIKO8 GTZPQHT78 GRJKO8 JHSPVT78 GVP8 HJ8 WP

QJKTINPVPN8IK8NPYITIKO8G8T_THPRd

GX $]]PQHIYP8MHILI[GHIJK8J]8TZGQPTi

WX *HVGIOSH8GKN8TIRZLP8cGLLIKO8TQSPRPi

QX 3IRIHPN8TI[PT8GKN8KMRWPVT8J]8QJRZJKPKHTi

NX 3IRIHPN8JZPKIKO8IK8WPGVIKO8cGLLTi

PX #POMLGHPN8LJQGHIJKT8J]8ZGVHIHIJKTi

]X *HGKNGVNI[PN8TPVYIQP8GKN8THGIV8MKIHTi

OX 3IRIHPN8 TI[PT8 J]8 NJJVT8 GKN8 cIKNJcT8 cIHS

VPOMLGHPN8ZJTIHIJKTi

SX *HVMQHMVGL8QLGVIH_8GKN8P]]IQIPKQ_i

\X *MIHGWILIH_8]JV8GNJZHIJK8IK8LJc8GKN8SIOS8VITP

WMILNIKOi

eX $GTP8 J]8 RGKM]GQHMVIKO78 THJVIKO8 GKN

HVGKTZJVHIKOi

RX *ZPPN8GKN8PGTP8J]8PVPQHIJKi

KX "ZHIRI[GHIJK8J]8GYGILGWLP8SGKNLIKO8P^MIZRPKHi

GKN

ZX *IRZLP8\JIKHIKO8T_THPRa
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/SP8T_THPR8J]8RI`PNCQJRZJTIHP8QJKTHVMQHIJK8NPZPKNT

JK8HSP8P`HPKH8J]8HSP8MTP8J]8ZVP]GWVIQGHPN8QJRZJKPKHT7

HSPIV8RGHPVIGLT78TI[PT8GKN8HSP8HPQSKI^MP8GNJZHPN8]JV8HSPIV

RGKM]GQHMVP8GKN8MTP8IK8WMILNIKOa
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/SP8 ]JLLJcIKO8QJRWIKGHIJKT8RG_8WP8MTPN8 IK8RI`PNC

QJRZJTIHP8QJKTHVMQHIJKd

GX *HVMQHMVGL8 THPPL8 cJVe8 GKN8 HIRWPV8 VJJ]T8 JK

ZVPQGTH8]VGRPTa

WX ,VPQGTH8]LJJVT8JKHJ8THPPL8GKN8QJKQVPHP8WPGRT7

GKN8RGTJKV_8cGLLTa

QX ,VJ]ILPN8RPHGL8NPQeIKO8JK8ZVPQGTH8WPGRTa

NX ,VPQGTH8]VGRPT8JKHJ8QGTH8$()%$*+8]JMKNGHIJKT7

VPHGIKIKO8cGLLT78PHQa

PX ,VPQGTH8]VGRPT8THGWILI[PN8W_8RGTJKV_8cGLLT7

THPPL8WVGQIKO78PHQa

]X ,VPQGTH8QLGNNIKO8IK8THPPL8JV8QGTH8$()%$*+8]VGRPT

GKN8#$8")#"!%1a

OX 4LGTT8QMVHGIK8cGLLIKO8U%""8,GVH898f*HVMQHMVGL

&PTIOK78*PQHIJK8?84LGTT8GKN84LG[IKOh8J]8HSP

+JNPX78THJKP8QLGNNIKO8JV8RPHGL8TSPPHIKO8JKHJ

ZVPQGTH8QJKQVPHP8]VGRPT78PHQa

SX #PIK]JVQPN8 QJKQVPHP8 GKN8 THVMQHMVGL8 THPPL8 GT

QJRZJTIHP8QJLMRKT8GKN8WPGRTa

7A=A1A18,VPQGTH8QJKQVPHP8RG_8WP8QJRWIKPN8cIHS8QGTH

$()%$*+8QJKQVPHP78J]HPK8HPVRPN8S_WVIN8QJKTHVMQHIJKa8+GTH

$()%$*+8IT8RJTHL_8MTPN8HJ8]JVR8SJRJOPKJMT8QJKKPQHIJKT

WPHcPPK8 ZVPQGTH8 PLPRPKHT8 GKN8 ZVJYINP8 G8 THVMQHMVGL

HJZZIKO8]JV8SJVI[JKHGL8NIGZSVGOR8GQHIJKa81K8JHSPV8QGTPT

IH8IT8MTPN8HJ8]JVR8HSP8]JMKNGHIJKT8GKN8TMWbTHVMQHMVP8HJ

HSP8WMILNIKOa

7A=A1A!8*HVMQHMVGL8THPPL8cJVe8IT8LGVOPL_8MTPN8IK8LJKO8TZGK

ZVPTHVPTTPN8 QJKQVPHP8 ]LJJVT8 TMZZJVHPN8 JK8 VJLLPN8 GKN

ZVP]GWVIQGHPN8THPPL8WPGRT8GKN8GLTJ8GT8THPPL8VJJ]8HVMTTPT

TMZZJVHPN8JK8QJKQVPHP8QJLMRKTa

7A=A1A=8/IRWPV8RG_8WP8MTPN8GT8LJKO8TZGK8OLMPbLGRIKGHPN

WPGRT8GKN8VG]HPVT78cIHS8ZVPQGTH8QJKQVPHPa8,VPQGTH8]LJJVT

RG_8WP8MTPN8IK8HIRWPV8]VGRP8QJKTHVMQHIJKa8*IRILGVL_7

HIRWPV8]VGRPT8cIHS8ZVPQGTH8PLPRPKHT8TSGLL8WP8MTPN8GT8G

WMILNIKO8T_THPRa

7A=A1AT8EVIQe8GKN8WLJQe8RGTJKV_8RG_8WP8QJRWIKPN8cIHS

ZVPQGTH8 QJKQVPHP8 THVMQHMVPT8 GKN8 ]LJJVTa8 /SP8 RJTH

QJRRJK8QJRWIKGHIJKT8IT8HJ8MTP8ZVPTHVPTTPN8]LJJVT8JK

LJGN8WPGVIKO8cGLLTa
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XA1(/SP8RI`PNCQJRZJTIHP8THVMQHMVPT8TSGLL8WP8GKGL_[PN

GZZVJZVIGHPL_8GKN8HSP8\JIKHT8IK8HSPR8NPTIOKPN8HJ8HGeP

HSP8]JVQPT8J]8GK8P^MIYGLPKH8NITQVPHP8T_THPRa8#PTITHGKQP

HJ8 SJVI[JKHGL8 LJGNIKO8 TSGLL8 WP8 ZVJYINPN8 W_8 ZLGQIKO

WPGRT78cGLLT8GKNCJV8WVGQIKOT8IK8HcJ8NIVPQHIJKT8GH8VIOSH

GKOLPT8JV8JHSPVcITPa8/SP8IKNIYINMGL8QJRZJKPKHT8TSGLL

WP8NPTIOKPN78HGeIKO8IKHJ8QJKTINPVGHIJK8GZZVJZVIGHP8PKN

QJKNIHIJKT8GKN8LJGNT8GH8YGVIJMT8THGOPT8J]8QJKTHVMQHIJKa

/SP8QJRZJKPKHT8J]8HSP8THVMQHMVP8TSGLL8WP8NPTIOKPN8]JV

LJGNT8 IK8 GQQJVNGKQP8 cIHS8 ,GVH8 98 f*HVMQHMVGL8 &PTIOK7

*PQHIJK8)83JGNT78!JVQPT8GKN8$]]PQHTh8J]8HSP8+JNPa81K

GNNIHIJK78 RPRWPVT8 TSGLL8 WP8 NPTIOKPN8 ]JV8 SGKNLIKO7

PVPQHIJK8GKN8IRZGQH8LJGNT8HSGH8RG_8WP8P`ZPQHPN8NMVIKO

SGKNLIKO8GKN8PVPQHIJKa

XA!(!JV8RI`PN8GKN8QJRZJTIHP8QJKTHVMQHIJK8HSP8]JLLJcIKO

TSGLL8WP8QJKTINPVPNd
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0!18$(=;,"*88g81K8SIOS8VITP8WMILNIKOT78HSP8RJTH
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ZJZMLGV8RPHSJN8IT8G8QPKHVGL8QJVP8QJKTHVMQHPN

TPYPVGL8THJVP_T8GSPGN8J]8HSP8]VGRPcJVea8/SP

QJVP8 QJMLN8 WP8 WMILH8 MTIKO8 ZVPQGTH8 QJKQVPHP

ZGKPLT78 +1,8 cGLLT78 THPPL8 QVJTT8 WVGQIKO8 JV

ZVPQGTH8QJKQVPHP8NIGOJKGL8WVGQIKOa

WX '1*+!$*4, .2, 8.(("8*$.(%8 g8 +GTH8 $()%$*+

OVJMHPN8\JIKHT8KPPN8HPRZJVGV_8ZVJZZIKO8MKHIL

NPTIVPN8 NPTIOK8 THVPKOHS8 IT8 GQSIPYPN8 MKLPTT

QJRWIKPN8 RPQSGKIQGL8 QJKKPQHIJKT8 GVP8 GLTJ

MTPNa8 /SP8 JYPVGLL8 QJKTHVMQHIJK8 TP^MPKQP

TSJMLN8WP8ZLGKKPN8GSPGN8J]8HIRP8QGVP]MLL_8GT

ZPV8 HSP8 NPTIOK8 VP^MIVPRPKHTa8 /SP8 NPTIOK8 J]

HPRZJVGV_8 WVGQIKO8 T_THPR8 MTIKO8 eP_

QJRZJKPKHT8TSJMLN8WP8LJJePN8GH8QVIHIQGLL_a

QX >?", 1#1$:10$:$*4, 1(&7.!, 5.%$*$.($(=, .2

"@+$5/"(*%, *., *!1(%5.!*, 1(&, "!"8*

8./5.("(*% g8 /SP8 TI[P8 GKN8 cPIOSH8 J]8 HSP

YGVIJMT8 QJRZJKPKHT8 TSGLL8 WP8 JVOGKI[PN8 HJ

RGeP8 JZHIRMR8 MTP8 J]8 QVGKP8 QGZGQIH_78 ]JV

P`GRZLP78HSP8LIOSHPTH8MKIHT8]GVHSPTH8]VJR8HSP

JZPVGHIKO8[JKPa
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<$*?, 1**"(*$.(, *., 81%*, $()%$*+, 8.(8!"*$(=

%"@+"(8"%8 g8 /SIT8 IT8 ZGVHIQMLGVL_8 IRZJVHGKH

cSPVP8 ]I`IKO8 OGKOT8 GVP8 MKGQQMTHJRPN8 HJ

cJVeIKO8cIHS8NI]]PVPKH8RGHPVIGLTa

PX >.:"!1(8"%, 2.!, "8.(./$81:, 8.(%*!+8*$.(8 g

/SIT8IT8ZGVHIQMLGVL_8IRZJVHGKH8cSPVP8NI]]PVPKH

RGKM]GQHMVPVT8GVP8ZVJNMQIKO8QJRZJKPKHT8IK

NI]]PVPKH8RGHPVIGLTa

XA=8"HSPV8NPTIOK8QJKTINPVGHIJKT8GKN8TG]PH_8VP^MIVPRPKHT

GOGIKTH8ZVJOVPTTIYP8QJLLGZTP8TSGLL8WP8IK8GQQJVNGKQP8cIHS

,GVH8 98 f*HVMQHMVGL8 &PTIOK78 *PQHIJK8 >8 ,VP]GWVIQGHIJK7

*_THPRT8EMILNIKO8GKN80I`PNC+JRZJTIHP8+JKTHVMQHIJK7

*MWTPQHIJK8>68,VP]GWVIQGHPN8+JKQVPHPh8J]8HSP8+JNPa
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&PTIOK8 J]8 \JIKHT8 TSGLL8 WP8 IK8 GQQJVNGKQP8 cIHS8 ,GVH8 9

f*HVMQHMVGL8&PTIOK78*PQHIJK8>8,VP]GWVIQGHIJK78*_THPRT

EMILNIKO8 GKN8 0I`PNC+JRZJTIHP8 +JKTHVMQHIJK7

*MWTPQHIJK8>68,VP]GWVIQGHPN8+JKQVPHPh8J]8HSP8+JNPa
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*GRZLIKO8ZVJQPNMVP78HPTHIKO8JK8IKNIYINMGL8QJRZJKPKHT

GKN8LJGN8HPTHIKO8J]8THVMQHMVP8TSGLL8WP8IK8GQQJVNGKQP8cIHS

,GVH8 98 f*HVMQHMVGL8 &PTIOK78 *PQHIJK8 >8 ,VP]GWVIQGHIJK7

*_THPRT8EMILNIKO8GKN80I`PNC+JRZJTIHP8+JKTHVMQHIJK7

*MWTPQHIJK8>68,VP]GWVIQGHPN8+JKQVPHPh8J]8HSP8+JNPa
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11A1(:JLBZJQCBFS8(5CEFJMS8($FJLOVEFC(JLP(.FSQCGEL

/SP8 VP^MIVPRPKHT8 VPLGHIKO8 HJ8 RGKM]GQHMVP78 THJVGOP7

HVGKTZJVH8GKN8PVPQHIJK8J]8ZVPQGTH8QJKQVPHP8PLPRPKHT8TSGLL

WP8 IK8 GQQJVNGKQP8 cIHS8 ,GVH8 98 f*HVMQHMVGL8 &PTIOK7

*PQHIJK > ,VP]GWVIQGHIJK78*_THPRT8EMILNIKO8GKN80I`PNC

+JRZJTIHP8+JKTHVMQHIJK78*MWTPQHIJK8>68,VP]GWVIQGHPN

+JKQVPHPh8 J]8 HSP8 +JNP78 IKQLMNIKO8 HSP8 VP^MIVPRPKHT

GZZLIQGWLP8 HJ8 RI`PNCQJRZJTIHP8 QJKTHVMQHIJKT8 OIYPK

HSPVPIKa

11A!(+SQ`GLM

+JKTHVMQHIJKGL8ZVGQHIQPT8VPLGHIKO8HJ8NPQeIKO8TSGLL8WP8GT

OIYPK8IK86KKP`86a

11A=(-ELQFSCGLM(EL(+SQ`GLM

+JKQVPHIKO8 JK8 NPQeIKO8 TSGLL8 WP8 QGVVIPN8 JMH8 IK

GQQJVNGKQP8cIHS86KKP`8Ea
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/SP8VP^MIVPRPKHT8VPLGHIKO8HJ8P^MIZRPKH8MTPN8IK8HSP

ZVPQGTH8QJKQVPHP8QJKTHVMQHIJK8TSGLL8WP8IK8GQQJVNGKQP

cIHS8 ,GVH8 98 f*HVMQHMVGL8 &PTIOK78 *PQHIJK8 >

,VP]GWVIQGHIJK78 *_THPRT8 EMILNIKO8 GKN8 0I`PNC

+JRZJTIHP8 +JKTHVMQHIJK78 *MWTPQHIJK8 >6

,VP]GWVIQGHPN8+JKQVPHPh8J]8HSP8+JNPa

1=(34./#)4%-#$.+(5$4*-$*4#'(*"%$5

!JV8HSP8NPTIOK8GKN8QJKTHVMQHIJK8J]8QJRZJTIHP8THVMQHMVPT

RGNP8MZ8J]8ZVP]GWVIQGHPN8THVMQHMVGL8MKIHT8GKN8QGTH8$()%$*+

QJKQVPHP78 VP]PVPKQP8 RG_8 WP8 RGNP8 HJ8 OJJN8 ZVGQHIQP

l9b>EU)Xma

!JV8NPTIOK8GKN8QJKTHVMQHIJK8J]8ZVPQGTH8VPIK]JVQPN8GKN

ZVPTHVPTTPN8QJKQVPHP8HVIGKOMLGHPN8HVMTTPT8VP]PVPKQP8RG_

WP8RGNP8HJ8HSP8OJJN8ZVGQHIQP8l9b>EU.Xma

!JV8NPTIOK8GKN8QJKTHVMQHIJK8J]8]LJJVT8GKN8VJJ]T8MTIKO

YGVIJMT8ZVPQGTH8MKIHT78 VP]PVPKQP8RG_8WP8RGNP8 HJ8 HSP

OJJN8ZVGQHIQP8l9b>EU(Xma

!JV8 QJKTHVMQHIJK8 cIHS8 LGVOP8 ZGKPL8 ZVP]GWVIQGHPT7

VP]PVPKQP8RG_8WP8RGNP8HJ8OJJN8ZVGQHIQP8l9b>EU:Xma

!JV8QJKTHVMQHIJK8J]8]LJJVT8GKN8VJJ]T8cIHS8\JITHT8GKN8]ILLPV

WLJQeT78 VP]PVPKQP8 RG_8 WP8 RGNP8 HJ8 OJJN8 ZVGQHIQP

l9b>EU-Xma
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#"".;(#

U-:1+%"8))a.X

-&"5$4*-$%&"(34#-$%-.(/&4(+.-_%",

#]1(4.-.%b%",8(5$&4%",(#"+('%/$%",($I.

+.-_%",

#]1A1(4SQSGKGLM(+SQ`GLM

&PQeIKO8IT8ZGQePN8W_8HSP8RGKM]GQHMVPV8IKHJ8WMKNLPT8J]

MZ8HJ8.:8TSPPHT78GKN8HSP8TSPPHT8GVP8KJVRGLL_8TPQMVPN

cIHS8RPHGL8WGKNIKOa8$GQS8WMKNLP8RG_8WP8MZ8 HJ8)8R

cINP8UHSP8cINHS8J]8G8TIKOLP8TSPPHX8W_8>-B8RR8NPPZ7

GKN8RG_8cPIOS8MZ8HJ8.a-8H78NPZPKNIKO8JK8TSPPH8LPKOHSa

3JGNT8GVP8KJVRGLL_8NPLIYPVPN8W_8GVHIQMLGHPN8YPSIQLPT

GZZVJ`IRGHPL_8)98R8LJKO8cIHS8G8RG`IRMR8OVJTT8RGTT

J]8MZ8 HJ8:B8 H78 GKN8 G8 HMVKIKO8 QIVQLP8J]8 GZZVJ`IRGHPL_

)@ Ra81H8TSGLL8WP8PKTMVPN8HSGH8HSPVP8IT8TMIHGWLP8GQQPTT

GKN8GZZVJZVIGHP8THGKNIKO8GKN8J]]bLJGNIKO8GVPGTa

$GQS8WMKNLP8cILL8WP8OIYPK8GK8INPKHI]IQGHIJK8HGO8W_8HSP

RGKM]GQHMVPVa8 /SP8 IK]JVRGHIJK8 JK8 PGQS8 HGO8 TSGLL8 WP

QSPQePN8IRRPNIGHPL_8MZJK8GVVIYGL78HJ8ZVPYPKH8IKQJVVPQH

TSPPHT8WPIKO8MTPN78JV8MKKPQPTTGV_8NPLG_T8I]8QSGKOPT8GVP

KPQPTTGV_a81K8ZGVHIQMLGV78HSP8THGHPN8TSPPH8HSIQeKPTT8TSGLL

WP8QSPQePN8GOGIKTH8 HSP8 VP^MIVPRPKH8 TZPQI]IPN8JK8 HSP

NVGcIKOT78 GKN8 G8 YITMGL8 IKTZPQHIJK8 TSGLL8 WP8 RGNP8 HJ

PKTMVP8HSGH8HSPVP8IT8KJ8NGRGOPa

/SP8WMKNLPT8TSGLL8WP8LI]HPN8]VJR8HSP8YPSIQLPa8EMKNLPT

TSGLL8KPYPV8WP8J]]bLJGNPN8W_8HIZZIKO78NVGOOIKO78NVJZZIKO

JV8JHSPV8IRZVJYITPN8RPGKTa

#]1A!(5CEFGLM(EZ(+SQ`GLM

/SP8NPQeIKO8TSGLL8KJH8WP8NPLIYPVPN8RJVP8HSGK8JKP8RJKHS

WP]JVP8IHT8GKHIQIZGHPN8MTP78GT8IH8RG_8WP8YMLKPVGWLP8HJ

GWMTP8GKN8NGRGOP8I]8THJVPN8]JV8LJKOPV8ZPVIJNT8JK8TIHPa

1]8IH8IT8KJH8]JV8IRRPNIGHP8MTP78HSP8NPQeIKO8TSGLL8WP8THJVPN

JK8 HSP8THPPL8 ]VGRPa8 1]8 HSIT8 IT8KJH8ZJTTIWLP78 IH8 TSGLL8WP

LJQGHPN8IK8GK8GVPG8cSPVP8IH8cILL8KJH8WP8QJKHGRIKGHPN8W_

TIHP8 HVG]]IQ78 GKN8 ZLGQPN8 JK8 WPGVPVT78 cSIQS8 ZVJYINP8 G

OPKHLP8 TLJZP8 HJ8 HSP8 WMKNLPa8 /SIT8 cILL8 GLLJc8 GK_

QJKNPKTGHIJK8 JV8 VGIK8 HJ8 NVGIK8 GKN8 G8 ]VPP8 ]LJc8 J]8 GIV

GVJMKN8HSP8WMKNLPa8EMKNLPT8TSGLL8KJH8WP8THGQePN8RJVP

HSGK8:8R8SIOS78GKN8KJ8JHSPV8RGHPVIGLT8TSGLL8WP8THJVPN

JK8 HJZ8 J]8 HSPRa8 EPGVPVT8 TSGLL8 WP8 ZLGQPN8 WPHcPPK

WMKNLPT78 GKN8 ZJTIHIJKPN8 HJ8 ZVPYPKH8 WPKNIKO8 J]8 HSP

TSPPHTa

#]1A=('GZCGLM(JLP(3EOGCGELGLM(CDS(+SQ`GLM

/SP8TMZZJVH8THPPLcJVe8TSGLL8WP8ZVPZGVPN8HJ8VPQPIYP8HSP

NPQeIKO8 WP]JVP8 LI]HIKO8 HSP8 WMKNLPT8 JKHJ8 IHa8 /SP8 HJZ

TMV]GQP8J]8 HSP8MKNPVL_IKO8WPGRT8TSGLL8WP8 VPGTJKGWL_

QLPGKa8%SPK8 HSVJMOSbNPQe8cPLNIKO8J]8 TSPGV8THMNT8 IT

TZPQI]IPN78HSP8HJZT8J]8HSP8]LGKOPT8TSGLL8WP8]VPP8J]8ZVIRPV7

ZGIKH8GKN8OGLYGKI[IKOa

/SP8 INPKHI]IQGHIJK8 HGOT8 TSGLL8 WP8 MTPN8 HJ8 PKTMVP8 HSGH

WMKNLPT8GVP8ZJTIHIJKPN8JK8HSP8]VGRP8GH8HSP8QJVVPQH8]LJJV

LPYPL78 GKN8 IK8 HSP8 KJRIKGHPN8 WG_8 TSJcK8 JK8 HSP8 NPQe

LG_JMH8NVGcIKOa8/SP8WMKNLPT8TSGLL8WP8ZJTIHIJKPN8TMQS

HSGH8 HSP8 IKHPVLJQeIKO8 TINP8 LGZT8 GVP8JK8 HSP8 TGRP8 TINPa

/SIT8cILL8PKGWLP8HSP8NPQeIKO8HJ8WP8LGIN8ZVJOVPTTIYPL_

cIHSJMH8HSP8KPPN8HJ8HMVK8HSP8TSPPHTa8/SP8WMKNLPT8TSGLL

GLTJ8WP8ZJTIHIJKPN8IK8HSP8QJVVPQH8TZGK8JVIPKHGHIJK78GKN

KJH8GH8@Bn8HJ8IHa8+GVP8TSGLL8WP8HGePK8HJ8PKTMVP8HSGH8HSP

WMKNLPT8 GVP8 KJH8 MZTINP8 NJcK78 ZGVHIQMLGVL_8 cIHS

HVGZP[JINGL8 ZVJ]ILPTa8 !JV8 RJTH8 HVGZP[JINGL8 NPQeIKO

ZVJ]ILPT78HSP8PRWJTTRPKHT8TSGLL8WP8JVIPKHPN8TJ8HSGH8HSP_

ZVJ\PQH8MZcGVNTa

+GVP8 IT8 KPPNPN8 cSPK8 LI]HIKO8 HSP8 NPQeIKO8 WMKNLPTi

ZVJHPQHPN8QSGIK8TLIKOT8GVP8VPQJRRPKNPN8]JV8HSP8TGRPa

;KZVJHPQHPN8QSGIK8TLIKOT8QGK8NGRGOP8HSP8WMKNLP8NMVIKO

LI]HIKOa8%SPK8T_KHSPHIQ8TLIKOT8GVP8MTPN8HSPVP8IT8G8VITe8J]

HSP8TPYPVIKO8HSPR8JK8HSP8PNOPT8J]8HSP8NPQeIKO8TSPPHTa

1]8HIRWPV8ZGQePVT8GVP8MTPN78HSP_8TSGLL8WP8TPQMVPN8HJ8HSP

WMKNLP8WP]JVP8LI]HIKO8TJ8HSGH8cSPK8HSP8TLIKOT8GVP8VPLPGTPN

HSP_8 NJ8 KJH8 ]GLL8 HJ8 HSP8 OVJMKN8 UcIHS8 ZJHPKHIGLL_

NITGTHVJMT8VPTMLHTXa8EMKNLPT8TSGLL8KPYPV8WP8LI]HPN8MTIKO

RPHGL8WGKNIKOa

#]!(+.-_(%"5$#''#$%&"

#]!A1(3RJQSUSLC(EZ(+SQ`GLM

EVPGeIKO8JZPK8HSP8WMKNLPT8GKN8IKTHGLLIKO8HSP8NPQeIKO

TSGLL8WP8NJKP8JKL_8cSPK8GLL8HSP8TSPPHT8QGK8WP8ZJTIHIJKPN

GKN8TPQMVPNa8/SP8NPQeIKO8LG_JMH8NVGcIKO8TSGLL8GLTJ8WP

QSPQePN8HJ8PKTMVP8HSGH8GK_8HPRZJVGV_8TMZZJVH8HSGH8KPPN

HJ8WP8IK8ZJTIHIJK8ZVIJV8HJ8NPQe8LG_IKO78IT8IK8ZLGQPa

6QQPTT8]JV8IKTHGLLGHIJK8RG_8KJVRGLL_8WP8GQSIPYPN8MTIKO

LGNNPVT8QJKKPQHPN8HJ8HSP8THPPL8]VGRPa8"KQP8HSP8LG_IKO

JMH8HSP8TSPPHT8IT8THGVHPN8W_8PVPQHJVT78HSP_8TSGLL8QVPGHP

cJVeIKO8ZLGH]JVR8W_8TPQMVPL_8]I`IKO8HSP8NPQeIKO8GT8HSP_

ZVJOVPTTa

/SP8 LG_IKO8 J]8 TSPPHT8 TSGLL8 WPOIK8 GH8 HSP8 LJQGHIJKT

IKNIQGHPN8JK8HSP8NPQeIKO8LG_JMH8NVGcIKOTa8/SPTP8cJMLN

KJVRGLL_8WP8GH8HSP8QJVKPV8J]8HSP8WMILNIKO8GH8PGQS8LPYPL7

HJ8 VPNMQP8 HSP8 KMRWPV8 J]8 fLPGNIKO8 PNOPTh78 HSGH8 IT

MKZVJHPQHPN8 PNOPT8 cSPVP8 HSP8 NPQeIKO8 IT8 WPIKO8 LGINa

%SPK8HSP8WMKNLPT8SGYP8WPPK8ZVJZPVL_8ZJTIHIJKPN78GT

ZVJYINPN8GWJYP78HSPVP8TSGLL8WP8KJ8KPPN8HJ8HMVK8HSP8TSPPHT

RGKMGLL_78GKN8HSPVP8TSGLL8WP8KJ8NJMWH8cSIQS8cG_8MZ

HSP8TSPPH8TSGLL8WP8]I`PNa

1KNIYINMGL8TSPPHT8TSGLL8WP8TLIN8 IKHJ8ZLGQP8GKN78cSPVP

ZJTTIWLP78 ]I`PN8 HJ8 HSP8 THPPLcJVe8WP]JVP8RJYIKO8JKHJ

HSP8KP`H8TSPPHa8/SIT8cILL8RIKIRI[P8HSP8VITe8J]8GK8GQQINPKH
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JQQMVVIKO8GT8G8VPTMLH8J]8RJYPRPKH8J]8G8TSPPH8cSPK8IH8IT

WPIKO8 MTPN8 GT8 G8 ZLGH]JVRa8 <JcPYPV78 ]JV8 TPHHIKObJMH

ZMVZJTPT78IH8RG_8WP8KPQPTTGV_8HJ8LG_8JMH8GK8PKHIVP8WG_

MTIKO8G8RIKIRMR8KMRWPV8J]8HPRZJVGV_8]I`IKOT8WP]JVP

]MLL_8TPQMVIKO8HSP8TSPPHT8LGHPVa

*SPPHT8 TSGLL8 WP8 ZJTIHIJKPN8 HJ8 ZVJYINP8 G8 RIKIRMR

WPGVIKO8J]8-B8RR8JK8HSP8THPPL8TMZZJVH8WPGRTa8/SP8PKNT

J]8GN\GQPKH8TSPPHT8TSGLL8WP8WMHHPN8HJOPHSPVa868OGZ8J]8MZ

HJ8-8RR8IT8OPKPVGLL_8QJKTINPVPN8KJH8HJ8GLLJc8P`QPTTIYP

TPPZGOP78WMH78I]8KPQPTTGV_78HSP8PKNT8J]8HSP8TSPPHT8RG_

WP8 HGZPN8 HJOPHSPVa8 %SPK8 PKN8 OGZT8 GVP8 OVPGHPV8 HSGK

- RR78 IH8 IT8KJVRGLL_8 TM]]IQIPKH8 HJ8 TPGL8 HSPR8cIHS8GK

P`ZGKNIKO8]JGR8]ILLPVa8/SP8LJKOIHMNIKGL8PNOPT8TSGLL8WP

JYPVLGZZPN78 HJ8RIKIRI[P8 QJKQVPHP8 TPPZGOP8 GLJKO8 HSP

TPGRTa86LHSJMOS8KJH8KJVRGLL_8VP^MIVPN78TPGR8]I`IKOT

RG_8 WP8 KPQPTTGV_8 IK8 TJRP8 QIVQMRTHGKQPTa8 *SPPHT

ZVJ\PQHIKO8]VPPL_8RJVP8HSGK89BB8RR8TSGLL8WP8GYJINPNa

1]8KPQPTTGV_78TSPPHT8TSGLL8WP8QMH8MTIKO8G8OVIKNPV8JV8G

KIWWLPVa8 <JcPYPV78 ]IPLN8 QMHHIKO8 TSGLL8 WP8 ePZH8 HJ8 G

RIKIRMR8GKN8TSGLL8JKL_8WP8KPQPTTGV_8cSPVP8G8QJLMRK

JV8 JHSPV8 JWTHVMQHIJK8 IKHPVVMZHT8 HSP8 NPQeIKOa8 4GZT

GN\GQPKH8HJ8HSP8cPWT8J]8QJLMRKT8TSGLL8WP8]ILLPN8IK8cIHS

J]]bQMHT8JV8HSIK8THVIZT8J]8THPPLa8&PQeIKO8TSPPHT8TSJcK

GT8QJKHIKMJMT8JK8HSP8NPQeIKO8LG_JMH8NVGcIKO8TSGLL8KPYPV

WP8QMH8 IKHJ8RJVP8 HSGK8JKP8 LPKOHSa86LTJ78 TSPPHT8 TSGLL

KPYPV8WP8TPYPVPN8GH8HSP8LJQGHIJK8J]8G8HPRZJVGV_8TMZZJVH7

#"".;()

U-:1+%"8))a(X

-&"5$4*-$%&"(34#-$%-.(/&4(-&"-4.$%",(&"(+.-_%",

GKN8HSP8NPQeIKO8TSGLL8KPYPV8WP8]GTHPKPN8HJ8G8HPRZJVGV_

TMZZJVHa

6T8HSP8cJVe8ZVJOVPTTPT78TQVGZT8GKN8J]]bQMHT8TSGLL8WP

NITZJTPN8J]8IK8G8TeIZ8ZLGQPN8GLJKOTINP8HSP8GZZVJZVIGHP

LPYPL8J]8cJVeIKOa8/SP8TeIZ8TSGLL8WP8ZJTIHIJKPN8QGVP]MLL_

JYPV8G8TMZZJVH8WPGR8HJ8GYJIN8JYPVLJGNIKO8HSP8NPQeIKOa

1]8G8TeIZ8IT8KJH8GYGILGWLP78TQVGZT8TSGLL8WP8OGHSPVPN8]JV

QJLLPQHIJK8GT8TJJK8GT8ZJTTIWLPa8,GVHIGLL_8MTPN8WMKNLPT

TSGLL8WP8TPQMVPN78HJ8GYJIN8IKNIYINMGL8TSPPHT8RJYIKO8IK

THVJKO8cIKNTa

#]!A!(/GWGLM(EZ(+SQ`GLM

&PQeIKO8 TSPPHT8 TSGLL8 WP8 ]I`PN8 HJ8 HSP8 HJZ8 J]8 HSP

TMZZJVHIKO8THVMQHMVPa86LL8]I`IKOT8TSGLL8WP8RGNP8HSVJMOS

HSP8 HVJMOST8 IK8 HSP8 NPQeIKOa8 !I`IKOT8 TSGLL8 WP8 GH

GZZVJ`IRGHPL_8 (BB8 RR8 QPKHVPT8 UJV8 IK8 PYPV_8 HVJMOSX

GLJKO8HSP8PKN8TMZZJVHT78GKN8GH89BB8RR8QPKHVPT8UJV8IK

GLHPVKGHP8 HVJMOSTX8GLJKO8 HSP8 IKHPVKGL8 TMZZJVHTa86T8GK

GWTJLMHP8RIKIRMR78PGQS8TSPPH8 TSGLL8WP8QJKKPQHPN8GH

LPGTH8HcIQP8HJ8PGQS8ZPVRGKPKH8TMZZJVHa8/SP8KMRWPV8GKN

ZLGQPRPKH8J]8]GTHPKPVT8cILL8KJVRGLL_8WP8OIYPK8JK8HSP

NPQeIKO8LG_JMH8NVGcIKOa8!I`IKOT8TSGLL8KJH8WP8RGNP8HJ

HPRZJVGV_8TMZZJVHTa

/SP8]I`IKOT78HJOPHSPV8cIHS8fHSVJMOSbNPQeh8cPLNPN8THMNT

UI]8 ZVPTPKHX8 KJVRGLL_8 ZVJYINP8 LGHPVGL8 VPTHVGIKH8 HJ8 HSP

WPGRT8NMVIKO8HSP8QJKTHVMQHIJK8THGOPTa

)]1(3'#-%",(-&"-4.$.

)]1A1(3FSVJFJCGEL

,VIJV8HJ8WPOIKKIKO8cJVe8JK8HSP8NPQeIKO78OMGVNVGILT8TSGLL

WP8IK8ZJTIHIJK8GH8GLL8ZPVIRPHPVT78IKHPVKGL8PNOPT8GKN8YJINTa

/SP8ZJTIHIJKT8J]8GK_8ZVJZT8UGKN8WGQe8ZVJZTX8TSGLL8WP

QSPQePN8GOGIKTH8HSP8NPHGILT8TSJcK8JK8HSP8NPQeIKO8LG_JMH

NVGcIKOT8 HJ8 PKTMVP8 HSGH8 GNP^MGHP8 TMZZJVH8 SGT8 WPPK

ZVJYINPNa

)]1A!(-RSJLGLM(CDS(+SQ`GLM

/SP8TMV]GQP8J]8HSP8NPQeIKO8TSGLL8WP8VPGTJKGWL_8]VPP8J]

NIVH78JIL78PHQ78ZVIJV8HJ8QJKQVPHIKOa

)]1A=(-ELOCFBQCGEL(NEGLCO

6LHSJMOS8 HSPVP8 IT8KJ8 HPQSKIQGL8 LIRIHGHIJK8 HJ8 HSP8GVPG

HSGH8 RG_8 WP8 QJKQVPHPN78 HSP8 MTMGL8 ZJMV8 GVPG8 IT8 MZ8 HJ

) BBB R.CNG_a8 %SPVP8 HSP8 LIRIHT8 J]8 HSP8 ZJMV8 NJ8 KJH

QJIKQINP8cIHS8ZPVRGKPKH8TLGW8PNOPT78QJKTHVMQHIJK8\JIKHT

GVP8MTPN8HJ8NP]IKP8HSP8P`HPKH8J]8HSP8ZJMVa

/SP8LJQGHIJKT8GKN8NPHGILT8J]8HSP8QJKTHVMQHIJK8\JIKHT8RG_

SGYP8GK8P]]PQH8JK8HSP8QVGQeIKOa8/SP8LG_JMH8GKN8NPHGILT

J]8 HSP8 \JIKHT8 TSGLL8 WP8 NPHPVRIKPN8 W_8 HSP8 THVMQHMVGL

NPTIOKPVa8!JV8 P`GRZLP78cSPK8WVIHHLP8 WJKNPN8 ]IKITSPT

GVP8 MTPN78 HSP8 VPLGHIJKTSIZ8 WPHcPPK8 HSP8 \JIKHT8 IK8 HSP

QJKQVPHP8 GKN8 HSP8 \JIKHT8 IK8 HSP8 ]IKITSPT8 TSGLL8 WP

QJKTINPVPN8GH8HSP8JMHTPH78HJ8VPNMQP8HSP8VITe8J]8QVGQeIKO

IK8MKNPTIVGWLP8LJQGHIJKTa

%SPVP8ZJTTIWLP78HSP8QJKTHVMQHIJK8\JIKHT8TSGLL8WP8LJQGHPN

QLJTP8 HJ8 WMHH8 \JIKHT8 IK8 HSP8 NPQeIKOa8 %SPVP8 TSPGV

QJKKPQHJVT8GVP8MTPN78IH8IT8ZVP]PVGWLP8HJ8QVPGHP8HSP8\JIKH

HJ8JKP8TINP8J]8HSP8LIKP8J]8HSP8TSPGV8QJKKPQHJVT78HJ8PKTMVP
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TJMKN8QJKQVPHP8GVJMKN8 HSP8 THMNTa8 1]8 HSP8QJKTHVMQHIJK

\JIKH8QGKKJH8WP8RGNP8KPGV8G8WMHH8\JIKH78IH8IT8TMOOPTHPN

HSGH8KJ8RJVP8HSGK8JKPbHSIVN8J]8HSP8NPQeIKO8TZGK8]VJR8G

WMHH8\JIKH8TSGLL8WP8LP]H8MKZJMVPNa8+JKQVPHIKO8TSGLL8KJH

WP8 THJZZPN8cIHSIK8 G8 TSPPH8 LPKOHS78 WPQGMTP8 P`QPTTIYP

NP]LPQHIJKT8RG_8JQQMV8cSPK8HSP8LJGNT8JK8G8QJKHIKMJMT

NPQeIKO8TSPPH8GVP8KJH8WGLGKQPN8JK8PIHSPV8 TINP8J]8 HSP

IKHPVRPNIGHP8TMZZJVH8WPGRa

*HJZ8 PKNT78 MTMGLL_8 IK8 HSP8 ]JVR8 J]8 HIRWPV8 JV8 ZLGTHIQ

IKTPVHT78GVP8MTPN8HJ8QVPGHP8HSP8QJKTHVMQHIJK8\JIKHTa86T

cIHS8GLL8HSP8\JIKHT8GKN8PKNT8J]8HSP8NPQeIKO78HSP_8TSGLL

WP8QSPQePN8]JV8ZJHPKHIGL8OVJMH8LJTTa

)]1AT(4SGLZEFQSUSLC

6LL8VPIK]JVQPRPKH8TSGLL8WP8ZVJZPVL_8TMZZJVHPN8TJ8HSGH

IH8 NJPT8 KJH8 OPH8 NITZLGQPN8 NMVIKO8 QJKQVPHIKOa8 ,LGTHIQ

THJJLT78 LJJZT8 JV8 ZVP]JVRPN8 RPTS8 RG_8 WP8 MTPN8 GT

fQSGIVTh78 WMH8 KJH8 ZLGTHIQ8 QSGKKPLT78 cSIQS8 QGK8 IKNMQP

QVGQeIKOa8 +SGIVT8 TSGLL8 WP8 VJWMTHa8 1K8 ZGVHIQMLGV78 HSP

SGKNLIKO8 GKN8 RJYPRPKH8 J]8 QJKQVPHP8 QGVV_IKO8 ZIZPT

NMVIKO8ZMRZIKO8QGK8QGMTP8TIOKI]IQGKH8LJQGL8IRZGQHT8JK

HSP8VPIK]JVQPRPKHa

/SP8VPIK]JVQPRPKH8HSGH8SGT8WPPK8]I`PN8TSGLL8WP8QSPQePNa

,GVHIQMLGV8 GHHPKHIJK8 TSGLL8 WP8 OIYPK8 HJ8 QSPQeIKO8 GK_

GNNIHIJKGL8WGV8VPIK]JVQPRPKH78TMQS8GT8RG_8WP8KPPNPN

GVJMKN8JZPKIKOTa
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PKNT8TSGLL8WP8fTHJZZPNh8cIHS8ZVJZVIPHGV_8]ILLPV8ZIPQPT8HJ

GYJIN8 OVJMH8 LJTTa8 4GZT8 OVPGHPV8 HSGK8 -8 RR8 TSGLL8 WP

TPGLPNa
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HSP8 ZPVRGKPKH8 NP]JVRGHIJK8 J]8 HSP8 NPQeIKOa8 /SIT8 IT

ZGVHIQMLGVL_8IRZJVHGKH8]JV8TZGKT8OVPGHPV8HSGK8(8Ra8%SPK

QJKQVPHIKO8IT8ZVJOVPTTPN8IK8HSP8TGRP8NIVPQHIJK8GT8HSP

TZGK8J]8HSP8NPQeIKO8UHSGH8IT8ZGVGLLPL8HJ8HSP8NPQeIKO8VIWTX7

IH8TSGLL8WP8ZLGQPN8]IVTH8JYPV8TMZZJVHT8cSPVP8HSP8NPQeIKO

IT8 QJKHIKMJMT78 ]JLLJcPN8 W_8 HSP8 RINbTZGK8 VPOIJK8 GKN

]IKGLL_8 HSP8 GVPGT8 GWJYP8 HSP8 PKN8 TMZZJVHTa8 %SPK

QJKQVPHIKO8IT8ZVJOVPTTPN8IK8G8NIVPQHIJK8ZPVZPKNIQMLGV

HJ8HSP8NPQeIKO8TZGK8UHSGH8IT8HVGKTYPVTP8HJ8HSP8NPQeIKO

VIWTX78IH8TSGLL8WP8ZLGQPN8]IVTH8GH8HSP8PNOP8cSPVP8G8NPQeIKO
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/SIT8SPLZT8HJ8PKTMVP8HSGH8LJKOIHMNIKGL8TPGRT8WPHcPPK
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MTIKO8G8YIWVGHIKO8WPGR78cSIQS8RG_8VP^MIVP8GNP^MGHP

TMZZJVHT8GH8PIHSPV8PKNT78JV8GK8IRRPVTIJK8KPPNLP8YIWVGHJVa

<GKN8 HGRZIKO8 IT8 KJH8 VPQJRRPKNPN8 GT8 G8 cG_8 J]

QJRZGQHIKO8 HSP8 QJKQVPHPa8 !JV8 TLIR8 ]LJJVT8 cIHS8 NPPZ

NPQeIKO78JV8]JV8JHSPV8ZGVHIGLL_8PKQGTPN8WPGRT78G8KPPNLP

YIWVGHJV8 IT8 KPPNPN8 HJ8 PKTMVP8 ZVJZPV8 QJKQVPHP8 ]LJc

GVJMKN8HSP8WPGRT78WP_JKN8HSP8PKNT8J]8HSP8NPQeIKOa
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,MRZIKO8 RG_8 WP8 GNJZHPN8 ]JV8 WJHS8 KJVRGL8 GKN

LIOSHcPIOSH8 QJKQVPHP8 RI`PTa8 !LJc8 VGHPT8 IK8 HSP8 JVNPV

J] Ba-8 R(8 HJ8 )8 R(8 J]8 QJKQVPHP8 ZPV8 RIKMHP8 RG_8 WP

GQSIPYPN78GLHSJMOS78QLPGVL_78HSP8LJKOPV8HSP8ZMRZ8LIKPT

GKN8HSP8SIOSPV8HSP8QJKQVPHP8IT8HJ8WP8ZMRZPN78HSP8TLJcPV

HSP8JZPVGHIJKa868ZMRZ8RG_8KJVRGLL_8LI]H8HSP8QJKQVPHP

MZ8HJ8(B8Ra8*PQJKNGV_8ZMRZT78ZLGQPN8GH8IKHPVRPNIGHP

LPYPLT78RG_8WP8KPQPTTGV_8]JV8SIOSPV8LI]HTa

,MRZLIKPT8GVP8KJVRGLL_8)-B8RR8IK8NIGRPHPV8GKN8GVP

GTTPRWLPN8IK8TPORPKHTa86T8HSP8]JVQP8P`PVHPN8GH8WPKNT

RG_8WP8TIOKI]IQGKH78THVGIOSH8LIKP8ZMRZIKO8IT8ZVP]PVVPNa

/SP8 LIKPT8 TSGLL8 WP8 TMZZJVHPN8 JK8 HIRWPV8 WLJQeT8 GH

IKHPVYGLT8 J]8 .8 R8 HJ8 (8 Ra8 #PTPHHIKO8 J]8 ZMRZLIKPT8 IT

VP^MIVPN8GH8]VP^MPKH8IKHPVYGLT8GT8HSP8ZJMV8ZVJOVPTTPTa

/SIT8 RPGKT8 HSGH8 HSP8 JMHLPH8 ZIZP8 TSGLL8 WP8 RJYPN

]VP^MPKHL_8 GKN8 QGVP]MLL_8 TJ8 HSGH8 QJKQVPHP8 SPGZIKO8 IT

RIKIRI[PNa868RIKIRMR8J]8HcJ8JZPVGHIYPT8GVP8KPQPTTGV_

]JV8HSIT8JZPVGHIJK78JKP8HJ8SJLN8GKN8RGKJPMYVP8HSP8JMHLPH

ZIZP78HSP8JHSPV8HJ8TSJYPL8GcG_8P`QPTT8QJKQVPHPa82J8RJVP

HSGK8:8cJVeRPK8TSGLL8WP8ZVPTPKH8GVJMKN8HSP8ZIZP8JMHLPH

NMVIKO8 ZMRZIKO78 WPQGMTP8 J]8 HSP8 ZJHPKHIGL8 ]JV

JYPVLJGNIKO8 HSP8 NPQeIKOa8 /SP8 QJKQVPHP8 TSGLL8 KJH8 WP

NVJZZPN8]VJR8HSP8JMHLPH8ZIZP8JKHJ8HSP8NPQeIKO8]VJR8G

SPIOSH8J]8RJVP8HSGK8GWJMH8)8Ra
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,LGQIKO8QJKQVPHP8]VJR8G8TeIZ8SMKO8]VJR8G8QVGKP8RG_

WP8NI]]IQMLH8WPQGMTP8J]8JWTHVMQHIJKT8 ]VJR8WPGRT8GKN

NPQeIKO8GH8SIOSPV8]LJJV8LPYPLTa8<JcPYPV78NPTZIHP8WPIKO

HIRP8QJKTMRIKO78 IH8 IT8 TJRPHIRPT8P]]IQIPKH8 HJ8MTP8 HSP

TeIZ8GKN8WGVVJc8HPQSKI^MP8]JV8TRGLL8IK]ILL8WG_Ta

*eIZT8 TSGLL8 SGYP8 G8 RPGKT8 J]8 QJKHVJLLIKO8 HSP8 VGHP8 J]

NITQSGVOP78GKN8TSGLL8KJH8WP8NITQSGVOPN8]VJR8RJVP8HSGK

Ba-8R8GWJYP8HSP8NPQeIKO8JV8WGVVJca8%SPK8NITQSGVOIKO

IKHJ8G8WGVVJc78HSP8WGVVJc8TSGLL8WP8TMZZJVHPN8W_8HSIQe

UGWJMH8(B8RRX8WJGVNT8QJYPVIKO8G8.8R8̀ 8.8R8GVPG78JV8W_

G8]IKITSPN8ZGVH8J]8HSP8TLGWa8$IHSPV8ZVJYITIJK8LIRIHT8IRZGQH

LJGNTa8EGVVJcT8TSGLL8WP8VMK8JYPV8HSIQe8WJGVNT8ZLGQPN

JK8HSP8RPTS78cSIQS8TSGLL8WP8TMZZJVHPN8LJQGLL_a
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cIHSIK8.8S8HJ8(8S8J]8QGTHIKOa8/SIT8GLLJcT8HIRP8]JV8HSP

QJKQVPHP8HJ8SGVNPK8TM]]IQIPKHL_a

6T8HSP8QJKQVPHP8 IT8JKL_8P`ZJTPN8JK8JKP8TMV]GQP8J]8G

QJRZJTIHP8]LJJV78 IH8QGK8 HGeP8 LJKOPV8 HSGK8G8 HVGNIHIJKGL

VPIK]JVQPN8QJKQVPHP8TLGW8HJ8NV_8JMHa
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THGKNGVNTh8 IK8 HSP8]ML]ILRPKH8J]8 HSP8VP^MIVPRPKHT8J]

HSP8+JNPa8/SP8LGHPTH8YPVTIJK8J]8G8THGKNGVN8TSGLL8WP

GNJZHPN8GH8HSP8HIRP8J]8PK]JVQPRPKH8J]8HSP8+JNPa8/SP

THGKNGVNT8 LITHPN8RG_8WP8MTPN8W_8 HSP86MHSJVIH_8 ]JV

QJK]JVRGKQP8cIHS8HSP8VP^MIVPRPKHT8J]8HSP8VP]PVVPN

QLGMTPT8IK8HSP8+JNPa

1K8HSP8]JLLJcIKO8LITH78HSP8KMRWPV8GZZPGVIKO8IK8HSP8]IVTH

QJLMRK8cIHSIK8ZGVGKHSPTPT8IKNIQGHPT8HSP8KMRWPV8J]8HSP
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SNOFGHI9HY9XRGOR9YHUPS9EI9EIMJN9GIFH9XRGOR9FRN9NLMN9HY

FRN9MJESS9GS9UNONG_NL[

!;P9( 4?UA?MFD\?(-N@F?B(,A@CC(f91F9 GS9 E9 MJESS9XGFR
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UELGEFGHI[
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GP]EOF9SEYNF [̂

ZW 1ISFEJJEFGHI9HY9MJESS9FH9FRN9ZKGJLGIM9GS9LHIN9GI
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ZNINYGF9EOOUKNL9EMEGISF9FRN9EJFNUIEFG_NS9E_EGJEZJN[96JSHQ

FRN9 OHP]EUEFG_N9 OHSF9 HY9 MJE\GIM9 PEFNUGEJS9 SRHKJL9 ZN

OHISGLNUNL9 FHMNFRNU9 XGFR9 FRNGU9 JGYN9 Na]NOFEIO^9 EIL

]UHZEZGJGF^9HY9INNL9YHU9PEGIFNIEION[91I9FRN9OHIFNaF9HY

SNJNOFGHI9HY9MJESSQ9FRN9]UH_GSGHIS9MG_NI9GI9FRN9,EUF9))

h6]]UHEOR9FH9*KSFEGIEZGJGF^i9HY9FRN9+HLN9PE^9EJSH9ZN

OHISGLNUNL9GI9ELLGFGHI9FH9FRN9OHSF9ZNINYGF9EIEJ^SGS9HI

FRN9KSN9HY9MJESS9-(.717-(.9KSN9HY9HFRNU9EJFNUIEFG_NS[9/H

SKGFEZJ^9 PHLGY^9 FH9 GILGOEFN9 FREF9 FRN9 SNJNOFGHI9 HY

E]]UH]UGEFN9MJESS9PE^9ZN9PELN9OHISGLNUGIM9 FRN9 OHSF

ZNINYGF9EIEJ^SGS9GI9UNS]NOF9HY9FRN9ZNINYGF9EOOUKNL9EMEGISF

FRN9EJFNUIEFG_NS9E_EGJEZJN[

K;!( $ZL?C(NU(,A@CC

K;!;19/RN9SHLE9JGPN9SGJGOEFN9MJESS9GS9OJESSGYGNL9ZESNL9HI

FRN9F^]N9HY9GIFNUIEJ9SFUNSS9XRGOR9LNFNUPGINS9FRN9SFUNIMFR

HY9FRN9MJE\GIM9FHXEULS9ZUNEbEMNQ9LNSGMI9EIL9GISFEJJEFGHI

]UHONLKUN9EIL9ZESNL9HI9E]]JGOEFGHI[9/EZJN9)9MG_NS9FRN

F^]GOEJ9]UH]NUFGNS9HY9_EUGHKS9F^]NS9HY9MJESS[

K;!;!( $%,81*#9:33+1*+/;#0*1..

!HU9UN`KGUNPNIFS9GIOJKLGIM9FNSFS9HI9IHPGIEJ9FRGObINSS

HY9EIINEJNL9TYJEFW9MJESS9r.++#/EZJN9)9HY9EOON]FNL9SFEILEUL

j;e>T(Wks[9!JEF9FUEIS]EUNIF9SRNNF9MJESS9SREJJ9OHIYHUP9FH

FRN9YHJJHXGIM9OJESSNS9ES9S]NOGYGNL9GI9EOON]FNL9SFEILEUL

j;e>T(Wk9IEPNJ^c969`KEJGF^9HU9*NJNOFNL9AKEJGF^9T*AWQ9B

`KEJGF^9 HU9 "ULGIEU^9 AKEJGF^9 T"AW9 EIL9 +9 `KEJGF^9 HU

4UNNIRHKSN9AKEJGF^9T4AW[9/UEIS]EUNIF9YJHEF9MJESS9SREJJ

ZN9ES9]NU9EOON]FNL9SFEILEUL9j;e>T8Wk[

69FUEIS]EUNIF9YJEF9MJESS9GS9LNSGMIEFNL9ES9OJNEU9MJESS9XRNI

GF9 GS9IHF9 FGIFNL9EIL9XRNI9GFS9 JGMRF9 FUEISPGFFEION9EYFNU

EI^9INONSSEU^9]UNeFUNEFPNIF9GS9MUNEFNU9FREI9FRN9_EJKN

]UNSOUGZNL9GI9/EZJN9.9YHU9FRN9IHPGIEJ9FRGObINSS[

K;!;9( <18(31)+/#0*1..

K;!;9;1(3EPGIEFNL9MJESS9GS9E9MJESS9OHIYGMKUEFGHI9PELN

HY9 FXH9 HU9 PHUN9 ]GNONS9 HY9 MJESS9 ZHILNL9 FHMNFRNU9 Z^

GIFNUJE^NUVGIFNUJE^NUS[91F9GS9OHPPHIJ^9KSNL9ES9E9YHUP9HY

SEYNF^9MJESS9XRGOR9OUEObS9EIL9ZUNEbS9KILNU9SKYYGOGNIF

GP]EOFQ9 FRN9 ZUHbNI9 MJESS9 YUEMPNIFS9 ZNGIM9 SFGJJ9 RNJL

FHMNFRNU[9%RNI9JEPGIEFNL9MJESS9GS9ZUHbNIQ9YUEMPNIFS9FNIL

FH9ELRNUN9FH9FRN9GIFNUJE^NU[9!HU9UN`KGUNPNIFS9HY9JEPGIEFNL

SEYNF^9MJESSQ9EOON]FNL9SFEILEUL9j;e>T-Wk9PE^9ZN9UNYNUUNL[

K;!;9;!(3EPGIEFNL9MJESS9LHNS9IHF9SREFFNU9JGbN9HULGIEU^

MJESS[91F9EZSHUZS9GP]EOFQ9UNSGSFS9]NINFUEFGHIQ9EIL9UNPEGIS

GIFEOF9N_NI9GY9ZUHbNIQ9RHJLGIM9MJESS9YUEMPNIFS9GI9]JEON

EIL9 JHXNUGIM9 FRN9 UGSb9 HY9 GIgKU [̂9 3EPGIEFNL9 MJESS9 GS

OE]EZJN9FH9SFH]9YJ^GIM9LNZUGS9EIL9JGPGF9HU9E_HGL9S]JGIFNUGIM

HI9H]]HSGFN9SGLN9HY9FRN9GP]EOF[9%RNI9Na]HSNL9FH9RNEF

YUHP9SHJEU9UELGEFGHI9UNSKJFGIM9GI9KIN`KEJ9FNP]NUEFKUN9GI

FRN9]EINQ9JEPGIEFNL9MJESS9ZUNEbS9ZKF9SFE^S9GI9]JEON9JHIMNU[

/RN9UGSb9HY9FRNUPEJ9ZUNEbEMN9GS9UNLKONL9HIJ^9XRNI9RNEF

SFUNIMFRNINLVFNP]NUNL9JEPGIEFNL9MJESS9GS9KSNL[
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2"/$9f9+HI_NIFGHIEJJ Q̂9FRN9YHJJHXGIM9F^]NS9HY9MJESS9NaGSFd

EW 6IINEJNL9TOJNEUW9MJESS[

ZW $aFUE9OJNEU9MJESS[

OW BHL^9FGIFNL9MJESS[

LW +HEFNL9MJESS9TGIOJKLGIM93EO`KNUNL9MJESSW[

)W "IJGIN9OHEFNL9MJESS[

.W "YYJGIN9OHEFNL9MJESS[

NW ?,%@+..+/#4*1..#f9$EOR9HY9FRN9MJESSNS9TEW9FH9TNW9EZH_N

OEI9ZN9 SKZgNOFNL9 FH9 YKUFRNU9]UHONSSGIM9 FH9]UHLKON9 FRN

YHJJHXGIM9F^]NSd

)W :NEF9SFUNIMFRNINLQ

.W /HKMRNINL9HU9FNP]NUNLQ

(W &HKZJN9MJE\NL9KIGFQ

8W 3EPGIEFNL9MJESS9T*GIMJN9JEPGIEFNLWQ

-W 3EPGIEFNL9LHKZJN9MJESS9KIGFQ

;W +NUEPGOVSOUNNI9]UGIFNL9YUGFFNL9MJESS9T]EFFNUINL9MJESSWQ

EIL

<W !GUN9SEYNF^9MJESS[

K;!;9;9( 3EPGIEFNL9 MJESS9 OEI9 ZN9 PELN9 YUHP9 FRN

YHJJHXGIM9F^]GOEJ9OHPZGIEFGHISd

EW 4JESS9XRGOR9GS9YJHEFVSRNNFV]EFFNUINLV]HJGSRNL

XGUNLVXGUNL9 ]EFFNUINL9 MJESSQ9 EIL9 PE^9 ZN

RE_GIM9FRN9YHJJHXGIM9]UH]NUFGNSd

)W OJNEUQ9FGIFNL9HU9OHEFNLc

.W FUEIS]EUNIFQ9FUEISJKONIF9HU9H]E`KNc

(W EIINEJNLQ9RNEF9SFUNIMFRNINL9HU9FHKMRNINLc

EIL

8W SKUYEON9FUNEFNL9TSKOR9ES9EOGL9NFORNL9HU9Z^

SEILZJESFW[

ZW ,JESFGO9MJE\GIM9 SRNNF9PEFNUGEJ9XRGOR9OEI9ZN

]HJ^OEUZHIEFN9HU9EOU^JGO9EIL9PE^9ZN9RE_GIM

FRN9YHJJHXGIM9]UH]NUFGNSd

)W OJNEUQ9FGIFNL9HU9OHEFNLc9EIL

.W FUEIS]EUNIF9HU9FUEISJKONIF[
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OW 1IFNUJE^NUS9XRGOR9LGYYNU9ZESNL9HI9PEFNUGEJ9F^]N

EIL9OHP]HSGFGHIc9PNOREIGOEJ9OREUEOFNUGSFGOSc

EIL9H]FGOEJ9OREUEOFNUGSFGOSQ9EIL9PE^9ZN9RE_GIM

FRN9YHJJHXGIM9]UH]NUFGNSd

)W +JNEU9HU9OHJHKUNLc

.W /UEIS]EUNIFQ9FUEISJKONIF9HU9H]E`KNc9EIL

(W +HEFNL[

2"/$9f9=IFGJ9SFEILEULS9HI9]JESFGO9MJE\GIM9SRNNF

PEFNUGEJS9EIL9GIFNUJE^NUS9EUN9YHUPKJEFNLQ9FRN^9XGJJ

ZN9SKZgNOF9 FH9 FRN9S]NOGYGOEFGHIS9HY9PEIKYEOFKUNUS

HY9JEPGIEFNL9MJE\GIM9PEFNUGEJS[

K;!;K( '%>4A+3+/#%,#'+8B+,+/#0*1..

K;!;K;1( /HKMRNINL9MJESS9GS9E9F^]N9HY9SEYNF^9MJESS9XRGOR

GS9 RNEF9 FUNEFNL9 FH9 E9 KIGYHUP9 FNP]NUEFKUN9 HY

E]]UHaGPEFNJ^9 ;-Dq+9 EIL9 UE]GLJ^9 OHHJNL9 FH9 GILKON

OHP]UNSSG_N9 SFUNSSNS9 HY9 <-[-9 0,E9 T<<D9 bMVOP.W9 FH

)8([890,E9T)98;.9bMVOP.W9HI9FRN9SKUYEONS9EIL9NLMN

OHP]UNSSGHI9HY9FRN9HULNU9HY9;;[<90,E9T;>D9bMVOP.W[

!HU9UN`KGUNPNIFS9HY9FHKMRNINL9SEYNF^9MJESSQ9EOON]FNL

SFEILEUL9j;e>T-Wk9PE^9ZN9UNYNUUNL[

K;!;K;!( /HKMRNINL9MJESS9MEGIS9GFS9ELLNL9SFUNIMFR9YUHP

FRN9OHP]UNSSNL9SKUYEONS[9:HXN_NUQ9 GY9E9LNN]9SOUEFOR

HU9EI9GP]EOF9]NINFUEFNS9FRN9SKUYEONQ9FRN9MJESS9SREJJ9ZUNEb

GIFH9E9IKPZNU9HY9SPEJJ9]EUFGOJNS[96I^9EFFNP]F9FH9OKFQ

LUGJJQ9MUGIL9HU9SEIL9ZJESF9FRN9MJESS9EYFNU9FHKMRNIGIM9PE^

UNSKJF9 GI9 MJESS9 ZUNEbEMN[9/RN9RNEF9 FUNEFPNIF9 ]UHONSS

LHNS9IHF9OREIMN9FRN9JGMRF9FUEISPGSSGHI9EIL9SHJEU9UELGEIF

RNEF9]UH]NUFGNS9HY9FRN9MJESS[

K;!;K;9( /HKMRNINL9 MJESS9 ]UH_GLNS9 MUNEFNU9 FRNUPEJ

SFUNIMFR[9 1F9 GIOUNESNS9 UNSGSFEION9 FH9 ZHFR9 SKLLNI

FNP]NUEFKUN9OREIMNS9EIL9FNP]NUEFKUN9LGYYNUNIFGEJS9K]

FH9 .-Dn+9 OHP]EUNL9 XGFR9 IHUPEJ9 MJESSQ9 XRGOR9 OEI

XGFRSFEIL9 FNP]NUEFKUN9LGYYNUNIFGEJS9K]9 FH98Dn+9HIJ [̂

/RNUPEJJ^9FHKMRNINL9MJESS9GS9E]]UHaGPEFNJ^9YHKU9FGPNS

SFUHIMNU9FREI9EIINEJNL9MJESS9HY9FRN9SEPN9FRGObINSS9EIL

OHIYGMKUEFGHIQ9EIL9SREJJ9OHP]J^9XGFR9FRN9UN`KGUNPNIFS

HY9 EOON]FNL9 SFEILEUL9 j;e>T-Wk[9 /HKMRNINL9 MJESS9 GS

LGYYGOKJF9FH9ZUNEb9EIL9XRNI9ZUHbNIQ9GF9ZUNEbS9GIFH9PEI^

UNJEFG_NJ^9SPEJJ9YUEMPNIFSQ9XRGOR9EUN9JNSS9JGbNJ^9FH9OEKSN

SNUGHKS9GIgKU^9FH9]NH]JNQ9ES9FRNUN9EUN9IH9gEMMNL9NLMNS

HU9SREU]9OHUINUS9JGbN9GI9IHUPEJ9MJESS[9"I9FRN9OHIFUEU Q̂

FRN9FHKMRNINL9MJESS9GS9EJSH9SKSON]FGZJN9FH9ZUNEbEMN9XRNI

RGF9XGFR9E9SPEJJ9 FE]9EF9 GFS9NLMN9KSGIM9E9REPPNU9HU9E

REUL9 HZgNOF[9 /HKMRNINL9 MJESS9 GS9 HYFNI9 UNYNUUNL9 FH9 ES

SEYNF^9MJESS9ZNOEKSN9GF9PNNFS9FRN9UN`KGUNPNIFS9HY9FRN

SFEILEULS9XRGOR9E]]J^9FH9SEYNF^9MJESS[9/HKMRNINL9MJESS

OEIIHF9 ZN9 SKZgNOFNL9 FH9 YKUFRNU9 ]UHONSSGIMQ9 SKOR9 ES

OKFFGIMQ9LUGJJGIMQ9NLMN9MUGILGIM9EYFNU9 FHKMRNIGIM9EIL

EI^9EJFNUEFGHIS9SKOR9ES9SEILZJESFGIM9HU9EOGL9NFORGIM9XGJJ

XNEbNI9 MJESS9 EIL9 OEI9 OEKSN9 ]UNPEFKUN9 YEGJKUN9 T.++

2HFNSW[

!JHEF9MJESS9OHIFEGIS9SHPN9JN_NJ9HY9GP]NUYNOFGHI[9"IN

F^]N9HY9GP]NUYNOFGHI9GS9IGObNJ9SKJ]RGLN9T2G*W9GIOJKSGHIS[

0HSF92G*9GIOJKSGHIS9EUN9SFEZJN9EIL9OEKSN9IH9]UHZJNPS[

/RNUN9GSQ9RHXN_NUQ9FRN9]HFNIFGEJ9YHU92G*9GIOJKSGHIS9FREF

PE^9OEKSN9S]HIFEINHKS9ZUNEbEMN9GI9YKJJ^9FNP]NUNL9MJESS

XGFRHKF9EI^9JHEL9HU9FRNUPEJ9SFUNSS9ZNGIM9E]]JGNL[9:NEF

SHEb9 FNSFGIM9 GS9 E9 ]UHONSS9 FREF9 Na]HSNS9 OUGFGOEJ9 2G*

GIOJKSGHIS9GI9YKJJ^9FNP]NUNL9MJESS[9/RN9]UHONSS9GI_HJ_NS

]JEOGIM9FRN9FNP]NUNL9MJESS9GISGLN9E9OREPZNU9EIL9UEGSGIM

FRN9FNP]NUEFKUN9FH9E]]UHaGPEFNJ^9.7Dq+9FH9EOONJNUEFN

IGObNJ9SKJ]RGLN9Na]EISGHI[9/RGS9OEKSNS9MJESS9OHIFEGIGIM

IGObNJ9 SKJ]RGLN9 GIOJKSGHIS9 FH9 ZUNEb9 GI9 FRN9 RNEF9 SHEb

OREPZNUQ9 FRKS9 UNLKOGIM9 FRN9 UGSb9 HY9 ]HFNIFGEJ9 YGNJL

ZUNEbEMN[9 :HXN_NUQ9 FRN9 RNEF9 SHEb9 ]UHONSS9 GS9 IHF

)DD9]NUONIF9NYYNOFG_N[

2"/$*

19/RN9]UHONSS9HY9FHKMRNIGIM9GS9KSNL9FH9GIOUNESN9FRN9SFUNIMFR9HY

MJESS9EIL9FH9]UHLKON9YUEOFKUN9OREUEOFNUGSFGOS9FREF9EUN9LNSGUEZJN

GI9 PEI^9 SGFKEFGHIS[9 :HXN_NUQ9 FRN9 ]UHONSS9 HY9 FHKMRNIGIM9 OEI

EJSH9 JNEL9 FH9 EI9 GIOUNESNL9 UGSb9 HY9 S]HIFEINHKS9 MJESS9 YUEOFKUN

TESSHOGEFNL9 XGFR9 PEFNUGEJ9 GP]KUGFGNSW[9 6OOHULGIMJ^Q9 FRN

]HSSGZGJGF^9HY9S]HIFEINHKS9YUEOFKUN9SRHKJL9ZN9FEbNI9GIFH9EOOHKIF

XRNI9FHKMRNINL9MJESS9GS9KSNL[

!9:NEF9SHEbGIM9PE^9PGIGPGSN9FRN9UGSb9HY9IGObNJ9SKJ]RGLN9GILKONL

S]HIFEINHKS9YUEOFKUN9GI9FHKMRNINL9MJESS[94JESS9PEIKYEOFKUNUS

PE^ZN9 OHISKJFNL9 YHU9 EL_GON9 UNJEFGIM9 FH9 EIFGOG]EFNL9 IGObNJ

SKJ]RGLN9 PGIGPG\EFGHI[

K;!;:( C+1)#"),+34)A+3+/#0*1..

:NEF9 SFUNIMFRNINL9 MJESS9 GS9 E9 F^]N9 HY9 FNP]NUNL9 MJESS

XRGOR9RES9ZNNI9SFUNIMFRNINL9FRNUPEJJ^9Z^9GILKOGIM9E

SKUYEON9OHP]UNSSGHI9HY9EZHKF988[(90,E9T8..9bMVOP.W

FH9;8[-90,E9T;->9bMVOP.W9ES9OHP]EUNL9FH9E9UEIMN9HY

<-[-90,E9T<<D9bMVOP.W9FH9)8([890,E9T)98;.9bMVOP.W

GI9OESN9HY9YKJJ^9FNP]NUNL9MJESS[9:NEF9SFUNIMFRNINL9MJESS

GS9_EJKNL9YHU9 GFS9PNOREIGOEJ9SFUNIMFRQ9XRGOR9GS9 FXGON

FREF9HY9IHUPEJ9EIINEJNL9MJESS9FRHKMR9REJY9HY9FHKMRNINL

MJESS[9 %GFR9 FRN9 NaON]FGHI9 HY9 SFUNIMFR9 EIL9 FRNUPEJ

UNSGSFEION9 OREUEOFNUGSFGOSQ9 RNEF9 SFUNIMFRNINL9 MJESS

UNFEGIS9FRN9IHUPEJ9]UH]NUFGNS9HY9EIINEJNL9MJESS[9:NEF

$@XA?(!(<D>DWHW('DOIF($E@>CWDFF@>M?(`@AH?(R+?CDO>@FD>O(@($E@>CL@E?>F(,A@CC(@C(-A?@E(,A@CCS

T=*1>.+98[.[.W

Nominal Thickness, 
mm 

2 3 4 5 6 8 10 12 15 19 25 

Minimum Value of Light  
Transmittance,  
Percent 

89 88 87 86 85 83 81 79 76 72 67 
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SFUNIMFRNINL9 MJESS9 ]UH_GLNS9 INONSSEU^9 UNSGSFEION9 FH

FRNUPEJ9SFUNSS9ESSHOGEFNL9XGFR9RGMR9]NUYHUPEION9MJE\GIM

PEFNUGEJS9SKOR9ES9 FGIFNL9MJESS9EIL9UNYJNOFG_N9MJESS[9 1F

EJSH9]UH_GLNS9INONSSEU^9UNSGSFEION9FH9RNEF9ZKGJLGIM9K]

XRNI9KSNL9ES9S]EILUNJ9MJESS[9:NEF9SFUNIMFRNINL9MJESS

XGFR9GFS9YJEFFNU9SKUYEON9EJSH9UNSKJFS9GI9FRN9YEOELN9RE_GIM

JNSS9H]FGOEJ9LGSFHUFGHIS[9:NEF9SFUNIMFRNINL9MJESS9SREJJ

RE_N9E9SKUYEON9OHP]UNSSGHI9HY9.89e9-.90,E[

2"/$*

1( :NEF9 SFUNIMFRNIGIM9 ESSHOGEFNL9 XGFR9 UNJEFG_NJ^9 JNSS9 UNSGLKEJ

SFUNSSNS9≤9-.[D90,E9RES9JHXNU9UGSb9HY9S]HIFEINHKS9MJESS9YUEOFKUN

TESSHOGEFNL9XGFR9PEFNUGEJ9 GP]KUGFGNSW[

!( *KUYEON9 OHP]UNSSGHI9 TGIOJKLGIM9 YUEMPNIFEFGHIWQ9 YHKU9 ]HGIF

ZNILGIMQ9XEU]9EIL9XE_GINSS9 FNSFS9EUN9 F^]GOEJJ^9OEUUGNL9HKF9 FH

LNFNUPGIN9FRN9OREUEOFNUGSFGOS9HY9RNEF9SFUNIMFRNINL9MJESS[

K;!;2( D+E*+@)(-+#0*1..

69PNFEJJGO9OHEFGIM9GS9E]]JGNL9FH9HIN9SGLN9HY9FRN9MJESS9GI

HULNU9FH9SGMIGYGOEIFJ^9GIOUNESN9FRN9EPHKIF9HY9UNYJNOFGHI

Z^9FRN9MJESS9HY9ZHFR9FRN9_GSGZJN9EIL9GIYUEUNL9TJGMRF9EIL

RNEFW9 UEIMNS9 HY9 FRN9 NJNOFUHPEMINFGO9 S]NOFUKP[9 /RGS

PNFEJJGO9OHEFGIM9OEI9ZN9E]]JGNL9FH9OJNEU9HU9ZHL^9FGIFNL

MJESSQ9XGFRHKF9EL_NUSNJ^9EYYNOFGIM9FRN9FUEIS]EUNIO^9HY

FRN9 MJESS[9 /RN9 UNYJNOFG_N9 MJESS9 GP]EUFS9 EI9 NIREIONL

E]]NEUEION9 FH9 FRN9 NaFNUGHU9 HY9 ZKGJLGIMS9 LKN9 FH9 FRN

OHEFGIM9HY9PNFEJ9HaGLNS9HI9FRN9MJESS[91F9GS9XGLNJ^9E]]JGNL

ES9EI9ENSFRNFGO9EIL9NINUM^9NYYGOGNIF9]UHLKOF9GI9ZKGJLGIMS

YHU9 GFS9 RGMRJ^9 UNYJNOFG_N9 SKUYEON9 EIL9 XGLN9 ]EJNFFN9 HY

OHJHKUS[91F9UNLKONS9RNEF9MEGI9EIL9MJEUN9YUHP9FRN9NaFNUGHU

EIL9EJJHXS9H]FGPKP9_GSGZJN9JGMRF9FUEISPGSSGHI9FH9FRN

GIFNUGHU[91Y9LNSGMINLVKSNL9]UH]NUJ Q̂9UNYJNOFG_N9MJESS9OEI

EGL9EF9UNLKOGIM9FRN9EGU9OHILGFGHIGIM9JHEL9HY9ZKGJLGIMS

2"/$9f9:GMRJ^9UNYJNOFG_N9MJESS9SRHKJL9ZN9E_HGLNLQ9NS]NOGEJJ^

GI9 GIFNUIEJ9NI_GUHIPNIFS[9/RN9 UNYJNOFGHIS9 YUHP9FRNSN9SKUYEONS
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EIL9PKJFG]JN9MJE\GIM9FNIL9FH9UNLKON9FRN9JHSS9HY9NINUM^9EIL

K]RHJL9 FRN9 ONIFUN9 FNP]NUEFKUN[9 3HX9 FNP]NUEFKUNS9 EF9 FRN

NLMNS9EUN9PEGIFEGINL9Z^9OHILKOFGHI9YUHP9FRN9MJESS9FRUHKMR

FRN9YUEPN9FH9E9OHJL9ZKGJLGIM9SFUKOFKUN9XGFR9E9JEUMN9FRNUPEJ

OE]EOGF^[

   
  

     



3#4$(2(5$4*-$*4#'(+.5%,"(6(5.-$%&"(7(,'#55(#"+(,'#8%", 1T

!(6L_GON9PE^9ZN9SHKMRF9YUHP9FRN9PEIKYEOFKUNU9HY9MJESS9ES9FH

FRN9PNFRHLS9YHU9ESSNSSGIM9FRN9FRNUPEJ9SEYNF^9HY9FRN9MJESS[

/RN9UNSKJFEIF9SNU_GON9SFUNSS9SRHKJL9FRNI9ZN9OHP]EUNL

XGFR9FRN9LNSGMI9SFUNSS9YHU9FRN9MJESS[91Y9HI9OHP]EUGSHIQ
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NaFUNPNJ^9GP]HUFEIF[

*HJEU9OHIFUHJ9MJESSNS9SRHKJL9IHF9ZN9IG]]NL9FH9SG\N9EIL

EI^9]EINS9XGFR9SRNJJNL9HU9_NIFNL9NLMNS9SRHKJL9IHF9ZN
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(9)DD D[-) D[7( )[8; .[D7 ([); 8[.8 -[(-
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(9.-D D[87 D[>7 )[(7 )[77 ([D) 8[D- -[))

(9(DD D[8> D[>> )[(< )[7; .[7< ([7> -[D(
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(97DD D[88 D[<7 )[.8 )[<< .[;> ([;D 8[-8 ;[)7 >[(D
(97-D D[8( D[<> )[.. )[<- .[;- ([-- 8[8> ;[). >[)7
89DDD D[8( D[<< )[.) )[<( .[;) ([-) 8[8. ;[D8 >[D7
89D-D D[8. D[<; )[)7 )[<) .[-> ([8; 8[(< -[7; <[77
89)DD D[8. D[<- )[)> )[;> .[-- ([8. 8[(. -[>7 <[>7
89)-D D[8) D[<8 )[); )[;; .[-. ([(> 8[.; -[>. <[>D
89.DD D[8) D[<( )[)- )[;8 .[87 ([(8 8[.) -[<- <[<D
89.-D D[8D D[<( )[)( )[;( .[8; ([(D 8[); -[;> <[;)
89(DD D[8D D[<. )[). )[;) .[8( ([.; 8[). -[;. <[-.
89(-D D[(7 D[<) )[)) )[-7 .[8D ([.. 8[D< -[-- <[88
898DD D[(7 D[<D )[)D )[-< .[(> ([)7 8[D. -[87 <[(-
898-D D[(> D[;7 )[D> )[-- .[(- ([)- ([7> -[8( <[.<
89-DD D[(> D[;7 )[D< )[-( .[(. ([). ([7( -[(< <[)7
89--D D[(< D[;> )[D; )[-. .[(D ([D> ([>7 -[() <[))
89;DD D[(< D[;< )[D- )[-D .[.< ([D- ([>- -[.- <[D(
89;-D D[(< D[;; )[D8 )[87 .[.- ([D. ([>) -[)7 ;[7;
89<DD D[(; D[;; )[D( )[8< .[.. .[7> ([<< -[)8 ;[>>
89<-D D[(; D[;- )[D. )[8- .[.D .[7- ([<( -[D7 ;[>)
89>DD D[(- D[;8 )[DD )[88 .[)> .[7. ([;7 -[D( ;[<8
89>-D D[(- D[;8 D[77 )[8. .[)- .[>7 ([;- 8[7> ;[;<
897DD D[(- D[;( D[7> )[8) .[)( .[>; ([;) 8[7( ;[;D
897-D D[(8 D[;. D[7< )[8D .[)) .[>( ([-> 8[>> ;[-8
-9DDD D[(8 D[;. D[7; )[(> .[D7 .[>D ([-8 8[>( ;[8<
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-DD D[-( D[<( D[7. )[). )[8D )[<< .[)) .[;> ([(;

--D D[-) D[;7 D[>> )[D< )[(( )[;7 .[D. .[-; ([.D

;DD D[8> D[;; D[>8 )[D. )[.< )[;. )[7( .[8- ([D<

;-D D[8; D[;8 D[>) D[7> )[.. )[-; )[>- .[(- .[7-

<DD D[8- D[;) D[<> D[7- )[)> )[-D )[<7 .[.; .[>8

<-D D[8( D[-7 D[<- D[7) )[)8 )[8- )[<( .[)7 .[<8

>DD D[8. D[-< D[<( D[>> )[)D )[8D )[;< .[). .[;;

>-D D[8) D[-; D[<) D[>; )[D< )[(; )[;. .[D; .[->

7DD D[8D D[-8 D[;7 D[>( )[D8 )[(. )[-> .[DD .[-D

7-D D[(> D[-( D[;< D[>) )[D) )[.7 )[-( )[78 .[88

)9DDD D[(< D[-) D[;- D[<7 D[77 )[.- )[87 )[>7 .[(>

)9D-D D[(< D[-D D[;8 D[<< D[7; )[.. )[8; )[>- .[(.

)9)DD D[(; D[87 D[;. D[<- D[78 )[.D )[8( )[>) .[.;

)9)-D D[(- D[8> D[;) D[<8 D[7. )[)< )[(7 )[<< .[..

)9.DD D[(8 D[8< D[;D D[<. D[7D )[)- )[(; )[<( .[)<

)9.-D D[(8 D[8; D[-> D[<) D[>> )[). )[(8 )[;7 .[).

)9(DD D[(( D[8- D[-< D[;7 D[>< )[)D )[() )[;; .[D>

)9(-D D[(. D[88 D[-; D[;> D[>- )[D> )[.7 )[;( .[D8

)98DD D[(. D[8( D[-- D[;< D[>( )[D; )[.; )[;D .[D)

)98-D D[() D[8( D[-8 D[;; D[>. )[D8 )[.8 )[-< )[7<

)9-DD D[() D[8. D[-( D[;- D[>) )[D. )[.. )[-- )[78

)9--D D[(D D[8) D[-. D[;8 D[<7 )[D) )[.D )[-. )[7)

)9;DD D[(D D[8) D[-. D[;( D[<> D[77 )[)> )[-D )[>>
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)9;-D D[.7 D[8D D[-) D[;. D[<< D[7> )[); )[8> )[>-
)9<DD D[.7 D[(7 D[-D D[;) D[<; D[7; )[)- )[8- )[>.
)9<-D D[.> D[(7 D[87 D[;D D[<- D[7- )[)( )[8( )[>D
)9>DD D[.> D[(> D[87 D[-7 D[<8 D[7( )[)) )[8) )[<<
)9>-D D[.> D[(> D[8> D[-> D[<( D[7. )[)D )[(7 )[<-
)97DD D[.< D[(< D[8< D[-< D[<. D[7) )[D> )[(< )[<.
)97-D D[.< D[(< D[8< D[-< D[<) D[7D )[D< )[(; )[<D
.9DDD D[.< D[(; D[8; D[-; D[<D D[>7 )[D; )[(8 )[;>
.9D-D D[.; D[(; D[8; D[-- D[;7 D[>> )[D8 )[(. )[;;
.9)DD D[.; D[(- D[8- D[-- D[;> D[>< )[D( )[() )[;8
.9)-D D[.; D[(- D[88 D[-8 D[;< D[>; )[D. )[.7 )[;.
.9.DD D[.- D[(- D[88 D[-( D[;< D[>- )[D) )[.> )[;D
.9.-D D[.- D[(8 D[8( D[-( D[;; D[>8 )[DD )[.; )[->
.9(DD D[.- D[(8 D[8( D[-. D[;- D[>( D[77 )[.- )[-<
.9(-D D[.8 D[(8 D[8( D[-. D[;8 D[>. D[7< )[.8 )[--
.98DD D[.8 D[(( D[8. D[-) D[;8 D[>) D[7; )[.. )[-(
.98-D D[.8 D[(( D[8. D[-) D[;( D[>D D[7- )[.) )[-.
.9-DD D[.8 D[(. D[8) D[-D D[;. D[<7 D[7- )[.D )[-D
.9--D D[.( D[(. D[8) D[-D D[;. D[<7 D[78 )[)7 )[87
.9;DD D[.( D[(. D[8D D[87 D[;) D[<> D[7( )[)> )[8<
.9;-D D[.( D[(. D[8D D[87 D[;) D[<< D[7. )[); )[8;
.9<DD D[.( D[() D[8D D[8> D[;D D[<; D[7) )[)- )[8-
.9<-D D[.( D[() D[(7 D[8> D[;D D[<; D[7D )[)8 )[8(
.9>DD D[.. D[() D[(7 D[8< D[-7 D[<- D[>7 )[)( )[8.
.9>-D D[.. D[(D D[(7 D[8< D[-> D[<8 D[>7 )[). )[8)
.97DD D[.. D[(D D[(> D[8; D[-> D[<8 D[>> )[)) )[(7
.97-D D[.. D[(D D[(> D[8; D[-< D[<( D[>< )[)D )[(>
(9DDD D[.. D[(D D[(> D[8; D[-< D[<. D[>; )[D7 )[(<
(9D-D D[.) D[.7 D[(< D[8- D[-< D[<. D[>; )[D7 )[(;
(9)DD D[.) D[.7 D[(< D[8- D[-; D[<) D[>- )[D> )[(-
(9)-D D[.) D[.7 D[(< D[8- D[-; D[<) D[>8 )[D< )[(8
(9.DD D[.) D[.7 D[(; D[88 D[-- D[<D D[>8 )[D; )[((
(9.-D D[.) D[.> D[(; D[88 D[-- D[<D D[>( )[D- )[(.
(9(DD D[.) D[.> D[(; D[88 D[-8 D[;7 D[>. )[D8 )[()
(9(-D D[.D D[.> D[(; D[8( D[-8 D[;7 D[>. )[D8 )[(D
(98DD D[.D D[.> D[(- D[8( D[-8 D[;> D[>) )[D( )[.7
(98-D D[.D D[.> D[(- D[8( D[-( D[;> D[>D )[D. )[.>
(9-DD D[.D D[.< D[(- D[8. D[-( D[;< D[>D )[D) )[.<
(9--D D[.D D[.< D[(- D[8. D[-. D[;< D[<7 )[D) )[.;
(9;DD D[.D D[.< D[(8 D[8. D[-. D[;; D[<7 )[DD )[.-
(9;-D D[.D D[.< D[(8 D[8) D[-. D[;; D[<> D[77 )[.8
(9<DD D[)7 D[.< D[(8 D[8) D[-) D[;- D[<> D[77 )[.(
(9<-D D[)7 D[.< D[(8 D[8) D[-) D[;- D[<< D[7> )[.(
(9>DD D[)7 D[.; D[(( D[8) D[-) D[;8 D[<< D[7< )[..
(9>-D D[)7 D[.; D[(( D[8D D[-D D[;8 D[<; D[7< )[.)
(97DD D[)7 D[.; D[(( D[8D D[-D D[;8 D[<; D[7; )[.D
(97-D D[)7 D[.; D[(( D[8D D[-D D[;( D[<- D[7- )[.D
89DDD D[)7 D[.; D[(( D[8D D[87 D[;( D[<- D[7- )[)7
89D-D D[)7 D[.; D[(. D[(7 D[87 D[;. D[<8 D[78 )[)>
89)DD D[)7 D[.- D[(. D[(7 D[87 D[;. D[<8 D[78 )[)<
89)-D D[)> D[.- D[(. D[(7 D[8> D[;. D[<( D[7( )[)<
89.DD D[)> D[.- D[(. D[(7 D[8> D[;) D[<( D[7. )[);
89.-D D[)> D[.- D[(. D[(> D[8> D[;) D[<. D[7. )[)-
89(DD D[)> D[.- D[() D[(> D[8> D[;D D[<. D[7) )[)-
89(-D D[)> D[.- D[() D[(> D[8< D[;D D[<. D[7) )[)8
898DD D[)> D[.8 D[() D[(> D[8< D[;D D[<) D[7D )[)(
898-D D[)> D[.8 D[() D[(> D[8< D[-7 D[<) D[7D )[)(
89-DD D[)> D[.8 D[() D[(< D[8< D[-7 D[<D D[>7 )[).
89--D D[)> D[.8 D[() D[(< D[8; D[-7 D[<D D[>7 )[))
89;DD D[)< D[.8 D[(D D[(< D[8; D[-> D[<D D[>> )[))
89;-D D[)< D[.8 D[(D D[(< D[8; D[-> D[;7 D[>> )[)D
89<DD D[)< D[.8 D[(D D[(; D[8; D[-> D[;7 D[>< )[)D
89<-D D[)< D[.8 D[(D D[(; D[8- D[-> D[;7 D[>< )[D7
89>DD D[)< D[.( D[(D D[(; D[8- D[-< D[;> D[>; )[D>
89>-D D[)< D[.( D[(D D[(; D[8- D[-< D[;> D[>; )[D>
897DD D[)< D[.( D[.7 D[(; D[8- D[-< D[;> D[>; )[D<
897-D D[)< D[.( D[.7 D[(; D[88 D[-; D[;< D[>- )[D<
-9DDD D[)< D[.( D[.7 D[(- D[88 D[-; D[;< D[>- )[D;
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-DD D[<7 D[7- )[.- )[-7 )[7. .[-D

--D D[<- D[7D )[)7 )[-) )[>( .[(>

;DD D[<. D[>< )[)8 )[8- )[<; .[.>

;-D D[;7 D[>( )[)D )[(7 )[;7 .[)7

<DD D[;< D[>D )[D; )[(8 )[;( .[))

<-D D[;- D[<< )[D. )[(D )[-< .[D8

>DD D[;. D[<- D[77 )[.- )[-. )[7>

>-D D[;) D[<( D[7; )[.. )[8> )[7.

7DD D[-7 D[<) D[7( )[)> )[8( )[>;

7-D D[-< D[;7 D[7) )[)- )[8D )[>)

)9DDD D[-; D[;< D[>> )[). )[(; )[<<

)9D-D D[-- D[;- D[>; )[D7 )[(( )[<.

)9)DD D[-( D[;8 D[>8 )[D< )[(D )[;>

)9)-D D[-. D[;( D[>. )[D- )[.< )[;-

)9.DD D[-) D[;) D[>) )[D. )[.8 )[;)

)9.-D D[-D D[;D D[<7 )[DD )[.. )[->

)9(DD D[87 D[-7 D[<< D[7> )[)7 )[--

)9(-D D[8> D[-> D[<; D[7< )[)< )[-.

)98DD D[8< D[-< D[<- D[7- )[)- )[87

)98-D D[8; D[-; D[<( D[7( )[)( )[8<

)9-DD D[8; D[-- D[<. D[7. )[)) )[88

)9--D D[8- D[-8 D[<) D[7D )[D7 )[8.

)9;DD D[88 D[-( D[<D D[>7 )[D> )[8D

)9;-D D[8( D[-. D[;7 D[>< )[D; )[(>

)9<DD D[8( D[-) D[;> D[>; )[D8 )[(-

)9<-D D[8. D[-) D[;< D[>- )[D( )[(8

)9>DD D[8. D[-D D[;; D[>8 )[D) )[(.

)9>-D D[8) D[87 D[;- D[>. )[DD )[(D

)97DD D[8) D[87 D[;8 D[>) D[77 )[.>

)97-D D[8D D[8> D[;( D[>D D[7< )[.<

.9DDD D[8D D[8< D[;. D[<7 D[7; )[.-

.9D-D D[(7 D[8< D[;. D[<> D[7- )[.(

.9)DD D[(7 D[8; D[;) D[<< D[78 )[..

.9)-D D[(> D[8; D[;D D[<< D[7( )[.D

.9.DD D[(> D[8- D[;D D[<; D[7. )[)7

.9.-D D[(< D[8- D[-7 D[<- D[7) )[)>

.9(DD D[(< D[88 D[-> D[<8 D[7D )[);

.9(-D D[(; D[88 D[-> D[<( D[>7 )[)-

.98DD D[(; D[8( D[-< D[<. D[>> )[)8

.98-D D[(; D[8( D[-; D[<. D[>< )[)(

.9-DD D[(- D[8. D[-; D[<) D[>; )[).

.9--D D[(- D[8. D[-- D[<D D[>- )[))

.9;DD D[(- D[8. D[-- D[<D D[>8 )[)D
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.9;-D D[(8 D[8) D[-8 D[;7 D[>8 )[D7

.9<DD D[(8 D[8) D[-8 D[;> D[>( )[D>

.9<-D D[(8 D[8D D[-( D[;> D[>. )[D<

.9>DD D[(( D[8D D[-( D[;< D[>) )[D;

.9>-D D[(( D[8D D[-. D[;; D[>) )[D-

.97DD D[(( D[(7 D[-. D[;; D[>D )[D8

.97-D D[(( D[(7 D[-) D[;- D[<7 )[D(

(9DDD D[(. D[(7 D[-) D[;- D[<7 )[D.

(9D-D D[(. D[(> D[-) D[;8 D[<> )[D)

(9)DD D[(. D[(> D[-D D[;8 D[<< )[DD

(9)-D D[() D[(> D[-D D[;( D[<< )[DD

(9.DD D[() D[(< D[87 D[;( D[<; D[77

(9.-D D[() D[(< D[87 D[;. D[<- D[7>

(9(DD D[() D[(< D[87 D[;. D[<- D[7<

(9(-D D[() D[(< D[8> D[;) D[<8 D[7<

(98DD D[(D D[(; D[8> D[;) D[<8 D[7;

(98-D D[(D D[(; D[8> D[;D D[<( D[7-

(9-DD D[(D D[(; D[8< D[;D D[<( D[78

(9--D D[(D D[(; D[8< D[;D D[<. D[78

(9;DD D[.7 D[(- D[8< D[-7 D[<. D[7(

(9;-D D[.7 D[(- D[8; D[-7 D[<) D[7.

(9<DD D[.7 D[(- D[8; D[-> D[<) D[7.

(9<-D D[.7 D[(- D[8; D[-> D[<D D[7)

(9>DD D[.7 D[(8 D[8- D[-> D[<D D[7)

(9>-D D[.> D[(8 D[8- D[-< D[;7 D[7D

(97DD D[.> D[(8 D[8- D[-< D[;7 D[>7

(97-D D[.> D[(8 D[88 D[-; D[;> D[>7

89DDD D[.> D[(8 D[88 D[-; D[;> D[>>

89D-D D[.> D[(( D[88 D[-; D[;> D[>>

89)DD D[.> D[(( D[88 D[-- D[;< D[><

89)-D D[.< D[(( D[8( D[-- D[;< D[><

89.DD D[.< D[(( D[8( D[-- D[;; D[>;

89.-D D[.< D[(( D[8( D[-8 D[;; D[>;

89(DD D[.< D[(. D[8( D[-8 D[;; D[>-

89(-D D[.< D[(. D[8. D[-8 D[;- D[>-

898DD D[.< D[(. D[8. D[-( D[;- D[>8

898-D D[.; D[(. D[8. D[-( D[;- D[>8

89-DD D[.; D[(. D[8. D[-( D[;8 D[>(

89--D D[.; D[() D[8) D[-( D[;8 D[>(

89;DD D[.; D[() D[8) D[-. D[;( D[>.

89;-D D[.; D[() D[8) D[-. D[;( D[>.

89<DD D[.; D[() D[8) D[-. D[;( D[>)

89<-D D[.; D[() D[8) D[-) D[;. D[>)

89>DD D[.; D[() D[8D D[-) D[;. D[>)

89>-D D[.- D[(D D[8D D[-) D[;. D[>D

897DD D[.- D[(D D[8D D[-) D[;) D[>D

897-D D[.- D[(D D[8D D[-D D[;) D[<7

-9DDD D[.- D[(D D[8D D[-D D[;) D[<7
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-DD D[;. D[>; )[D7 )[(. )[-. )[7( .[(D .[7. ([;;

--D D[;D D[>. )[D8 )[.; )[8- )[>8 .[.D .[<> ([87

;DD D[-< D[<> D[77 )[.D )[(7 )[<; .[)D .[;; ([(8

;-D D[-- D[<- D[7- )[); )[(( )[;7 .[D. .[-; ([.)

<DD D[-( D[<. D[7. )[)) )[.7 )[;( )[7- .[8< ([D7

<-D D[-) D[<D D[>7 )[D> )[.8 )[-> )[>> .[(> .[77

>DD D[87 D[;> D[>; )[D8 )[.D )[-( )[>. .[() .[>7

>-D D[8> D[;; D[>( )[D) )[)< )[8> )[<< .[.8 .[>)

7DD D[8< D[;8 D[>) D[7> )[)( )[88 )[<. .[)> .[<(

7-D D[8- D[;. D[<7 D[7; )[)D )[8D )[;< .[). .[;-

)9DDD D[88 D[;D D[<< D[7( )[D> )[(< )[;( .[D; .[-7

)9D-D D[8( D[-7 D[<- D[7) )[D- )[(( )[-7 .[D) .[-.

)9)DD D[8. D[-> D[<( D[>7 )[D( )[(D )[-- )[7< .[8<

)9)-D D[8) D[-; D[<. D[>< )[DD )[.< )[-. )[7. .[8)

)9.DD D[8D D[-- D[<D D[>- D[7> )[.- )[87 )[>> .[(;

)9.-D D[(7 D[-8 D[;7 D[>( D[7; )[.. )[8; )[>- .[()

)9(DD D[(7 D[-( D[;< D[>. D[78 )[.D )[8( )[>) .[.<

)9(-D D[(> D[-. D[;; D[>D D[7( )[)> )[8D )[<> .[.(

)98DD D[(< D[-) D[;- D[<7 D[7) )[)- )[(> )[<8 .[)7

)98-D D[(< D[-D D[;8 D[<< D[>7 )[)( )[(- )[<) .[)-

)9-DD D[(; D[87 D[;( D[<; D[>> )[). )[(( )[;7 .[))

)9--D D[(- D[87 D[;. D[<- D[>; )[)D )[() )[;; .[D>

)9;DD D[(- D[8> D[;) D[<8 D[>- )[D> )[.7 )[;( .[D-

)9;-D D[(8 D[8< D[;D D[<( D[>8 )[D; )[.< )[;) .[D)

)9<DD D[(8 D[8; D[-7 D[<) D[>. )[D- )[.- )[-> )[7>

)9<-D D[(( D[8; D[-> D[<D D[>) )[D( )[.( )[-; )[7;

)9>DD D[(( D[8- D[-< D[;7 D[>D )[D. )[.) )[-8 )[7(

)9>-D D[(. D[88 D[-; D[;> D[<7 )[DD )[.D )[-. )[7D

)97DD D[(. D[88 D[-; D[;> D[<> D[77 )[)> )[-D )[>>

)97-D D[(. D[8( D[-- D[;< D[<< D[7> )[)< )[8> )[>-

.9DDD D[() D[8( D[-8 D[;; D[<; D[7< )[)- )[8; )[>(

.9D-D D[() D[8. D[-8 D[;- D[<- D[7- )[)8 )[88 )[>)

.9)DD D[(D D[8. D[-( D[;8 D[<8 D[78 )[). )[8. )[<7

.9)-D D[(D D[8) D[-. D[;8 D[<( D[7( )[)) )[8) )[<;

.9.DD D[(D D[8) D[-. D[;( D[<( D[7. )[)D )[(7 )[<8

.9.-D D[.7 D[8D D[-) D[;. D[<. D[7) )[D7 )[(> )[<.

.9(DD D[.7 D[8D D[-) D[;) D[<) D[7D )[D< )[(; )[<)

.9(-D D[.7 D[(7 D[-D D[;) D[<D D[>7 )[D; )[(- )[;7

.98DD D[.> D[(7 D[-D D[;D D[;7 D[>> )[D- )[(( )[;<

.98-D D[.> D[(7 D[87 D[;D D[;7 D[>< )[D8 )[(. )[;-

.9-DD D[.> D[(> D[87 D[-7 D[;> D[>; )[D( )[() )[;8

.9--D D[.> D[(> D[8> D[-> D[;< D[>; )[D. )[.7 )[;.

.9;DD D[.< D[(> D[8> D[-> D[;< D[>- )[D) )[.> )[;D

.9;-D D[.< D[(< D[8< D[-< D[;; D[>8 )[DD )[.< )[-7

.9<DD D[.< D[(< D[8< D[-< D[;- D[>( D[77 )[.; )[-<

.9<-D D[.< D[(; D[8; D[-; D[;- D[>. D[7> )[.8 )[-;

.9>DD D[.; D[(; D[8; D[-; D[;8 D[>. D[7< )[.( )[--

.9>-D D[.; D[(; D[8; D[-- D[;8 D[>) D[7; )[.. )[-(

.97DD D[.; D[(; D[8- D[-- D[;( D[>D D[7; )[.) )[-.

.97-D D[.; D[(- D[8- D[-8 D[;( D[>D D[7- )[.D )[-)

(9DDD D[.- D[(- D[88 D[-8 D[;. D[<7 D[78 )[)7 )[87

(9D-D D[.- D[(- D[88 D[-( D[;. D[<> D[7( )[)> )[8>

(9)DD D[.- D[(8 D[88 D[-( D[;) D[<> D[7. )[)< )[8<

(9)-D D[.- D[(8 D[8( D[-. D[;) D[<< D[7. )[); )[8;

(9.DD D[.- D[(8 D[8( D[-. D[;D D[<; D[7) )[)- )[8-

(9.-D D[.8 D[(8 D[8( D[-. D[;D D[<; D[7D )[)8 )[88

(9(DD D[.8 D[(( D[8. D[-) D[-7 D[<- D[7D )[)8 )[8.

(9(-D D[.8 D[(( D[8. D[-) D[-7 D[<- D[>7 )[)( )[8)

(98DD D[.8 D[(( D[8. D[-) D[-> D[<8 D[>> )[). )[8D

(98-D D[.8 D[(( D[8) D[-D D[-> D[<8 D[>> )[)) )[(7

(9-DD D[.8 D[(. D[8) D[-D D[-< D[<( D[>< )[)D )[(>
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T)W T.W T(W T8W T-W T;W T<W T>W T7W T)DW

(9--D D[.( D[(. D[8) D[87 D[-< D[<( D[>; )[)D )[(<
(9;DD D[.( D[(. D[8D D[87 D[-< D[<. D[>; )[D7 )[(;
(9;-D D[.( D[(. D[8D D[87 D[-; D[<. D[>- )[D> )[(-
(9<DD D[.( D[() D[8D D[8> D[-; D[<) D[>- )[D< )[(8
(9<-D D[.( D[() D[8D D[8> D[-; D[<) D[>8 )[D< )[(8
(9>DD D[.( D[() D[(7 D[8> D[-- D[<D D[>8 )[D; )[((
(9>-D D[.. D[() D[(7 D[8< D[-- D[<D D[>( )[D- )[(.
(97DD D[.. D[() D[(7 D[8< D[-8 D[;7 D[>. )[D- )[()
(97-D D[.. D[(D D[(7 D[8< D[-8 D[;7 D[>. )[D8 )[(D
89DDD D[.. D[(D D[(> D[8< D[-8 D[;> D[>) )[D( )[.7
89D-D D[.. D[(D D[(> D[8; D[-( D[;> D[>) )[D( )[.7
89)DD D[.. D[(D D[(> D[8; D[-( D[;< D[>D )[D. )[.>
89)-D D[.. D[(D D[(> D[8; D[-( D[;< D[>D )[D) )[.<
89.DD D[.. D[(D D[(< D[8- D[-. D[;< D[<7 )[D) )[.;
89.-D D[.) D[.7 D[(< D[8- D[-. D[;; D[<7 )[DD )[.-
89(DD D[.) D[.7 D[(< D[8- D[-. D[;; D[<7 )[DD )[.-
89(-D D[.) D[.7 D[(< D[8- D[-. D[;; D[<> D[77 )[.8
898DD D[.) D[.7 D[(< D[88 D[-) D[;- D[<> D[7> )[.(
898-D D[.) D[.7 D[(; D[88 D[-) D[;- D[<< D[7> )[.(
89-DD D[.) D[.7 D[(; D[88 D[-) D[;8 D[<< D[7< )[..
89--D D[.) D[.> D[(; D[88 D[-D D[;8 D[<; D[7< )[.)
89;DD D[.) D[.> D[(; D[8( D[-D D[;8 D[<; D[7; )[.)
89;-D D[.D D[.> D[(; D[8( D[-D D[;( D[<- D[7; )[.D
89<DD D[.D D[.> D[(- D[8( D[-D D[;( D[<- D[7- )[)7
89<-D D[.D D[.> D[(- D[8( D[87 D[;( D[<- D[7- )[)7
89>DD D[.D D[.> D[(- D[8( D[87 D[;. D[<8 D[78 )[)>
89>-D D[.D D[.< D[(- D[8. D[87 D[;. D[<8 D[78 )[)<
897DD D[.D D[.< D[(- D[8. D[87 D[;. D[<8 D[7( )[)<
897-D D[.D D[.< D[(- D[8. D[8> D[;) D[<( D[7( )[);

-9DDD D[.D D[.< D[(8 D[8. D[8> D[;) D[<( D[7. )[);

$@XA?(!P(<@VDWHW(5L@>(UNE(]?@F(5FE?>OFI?>?B(,A@CC(/DV?B(N>($YN(&LLNCDF?(5DB?CK(W

T=*1>.+9;[)[7W

+?CDO> "NWD>@A($IDMQ>?CC(NU(]?@F(5FE?>OFI?>?B(,A@CCK("

[D>B PP

3E?CCHE?

2VP. ( 8 - ; > )D ). )- )7

T)W T.W T(W T8W T-W T;W T<W T>W T7W T)DW

-DD D[-D D[;> D[>< )[D- )[.. )[-- )[>8 .[(8 .[7(

--D D[8> D[;- D[>( )[DD )[); )[8< )[<; .[.( .[<7

;DD D[8; D[;. D[<7 D[7; )[)) )[8) )[;> .[)( .[;<

;-D D[88 D[;D D[<; D[7. )[D< )[(; )[;. .[D- .[-<

<DD D[8. D[-> D[<( D[>7 )[D( )[() )[-; )[7< .[8<

<-D D[8) D[-; D[<) D[>; D[77 )[.; )[-D )[7) .[(7

>DD D[(7 D[-8 D[;7 D[>( D[7; )[.. )[8; )[>- .[()

>-D D[(> D[-. D[;< D[>) D[7( )[)7 )[8) )[<7 .[.8

7DD D[(< D[-) D[;- D[<7 D[7) )[)- )[(< )[<8 .[)>

7-D D[(; D[-D D[;( D[<; D[>> )[). )[(8 )[;7 .[).

)9DDD D[(- D[8> D[;) D[<- D[>; )[D7 )[(D )[;- .[D<

)9D-D D[(8 D[8< D[;D D[<( D[>8 )[D< )[.< )[;) .[D.

)9)DD D[(8 D[8; D[-7 D[<) D[>. )[D8 )[.8 )[-< )[7<

)9)-D D[(( D[8- D[-< D[;7 D[>D )[D. )[.) )[-8 )[7(

)9.DD D[(. D[88 D[-; D[;> D[<7 )[DD )[)7 )[-) )[>7

)9.-D D[(. D[8( D[-- D[;< D[<< D[7> )[); )[8> )[>-

)9(DD D[() D[8. D[-8 D[;- D[<- D[7; )[)8 )[8- )[>.

)9(-D D[(D D[8. D[-( D[;8 D[<8 D[78 )[). )[8. )[<>

)98DD D[(D D[8) D[-. D[;( D[<( D[7. )[)D )[8D )[<-

)98-D D[.7 D[8D D[-) D[;. D[<) D[7) )[D> )[(< )[<.

)9-DD D[.7 D[8D D[-D D[;) D[<D D[>7 )[D; )[(- )[;7

)9--D D[.> D[(7 D[87 D[;D D[;7 D[>> )[D- )[(( )[;;

)9;DD D[.> D[(> D[87 D[-7 D[;> D[>; )[D( )[() )[;8

)9;-D D[.< D[(> D[8> D[-> D[;< D[>- )[D) )[.7 )[;)

)9<DD D[.< D[(< D[8< D[-< D[;; D[>8 )[DD )[.< )[-7

)9<-D D[.< D[(< D[8; D[-; D[;- D[>( D[7> )[.- )[-;
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)9>DD D[.; D[(; D[8; D[-; D[;8 D[>) D[7< )[.( )[-8

)9>-D D[.; D[(; D[8- D[-- D[;( D[>D D[7; )[.) )[-.

)97DD D[.; D[(- D[8- D[-8 D[;. D[<7 D[78 )[.D )[-D

)97-D D[.- D[(- D[88 D[-( D[;. D[<> D[7( )[)> )[8>

.9DDD D[.- D[(8 D[8( D[-( D[;) D[<< D[7. )[)< )[8;

.9D-D D[.- D[(8 D[8( D[-. D[;D D[<; D[7) )[)- )[8-

.9)DD D[.8 D[(( D[8. D[-) D[-7 D[<- D[7D )[)8 )[8(

.9)-D D[.8 D[(( D[8. D[-) D[-7 D[<- D[>7 )[)( )[8)

.9.DD D[.8 D[(( D[8) D[-D D[-> D[<8 D[>> )[)) )[8D

.9.-D D[.8 D[(. D[8) D[-D D[-< D[<( D[>< )[)D )[(>

.9(DD D[.( D[(. D[8) D[87 D[-< D[<. D[>; )[D7 )[(;

.9(-D D[.( D[(. D[8D D[87 D[-; D[<) D[>- )[D> )[(-

.98DD D[.( D[() D[8D D[8> D[-; D[<) D[>8 )[D< )[(8

.98-D D[.( D[() D[(7 D[8> D[-- D[<D D[>( )[D- )[(.

.9-DD D[.. D[() D[(7 D[8< D[-8 D[;7 D[>. )[D8 )[()

.9--D D[.. D[(D D[(> D[8< D[-8 D[;> D[>. )[D( )[(D

.9;DD D[.. D[(D D[(> D[8; D[-( D[;> D[>) )[D. )[.>

.9;-D D[.. D[(D D[(> D[8; D[-( D[;< D[>D )[D) )[.<

.9<DD D[.) D[.7 D[(< D[8- D[-. D[;< D[<7 )[DD )[.;

.9<-D D[.) D[.7 D[(< D[8- D[-. D[;; D[<7 )[DD )[.-

.9>DD D[.) D[.7 D[(< D[8- D[-) D[;- D[<> D[77 )[.8

.9>-D D[.) D[.7 D[(; D[88 D[-) D[;- D[<< D[7> )[.(

.97DD D[.) D[.> D[(; D[88 D[-) D[;8 D[<; D[7< )[..

.97-D D[.) D[.> D[(; D[8( D[-D D[;8 D[<; D[7; )[.)

(9DDD D[.D D[.> D[(- D[8( D[-D D[;( D[<- D[7- )[)7

(9D-D D[.D D[.> D[(- D[8( D[87 D[;( D[<- D[7- )[)7

(9)DD D[.D D[.< D[(- D[8. D[87 D[;. D[<8 D[78 )[)>

(9)-D D[.D D[.< D[(- D[8. D[8> D[;. D[<( D[7( )[)<

(9.DD D[.D D[.< D[(8 D[8. D[8> D[;) D[<( D[7. )[);

(9.-D D[.D D[.< D[(8 D[8) D[8> D[;) D[<. D[7. )[)-

(9(DD D[)7 D[.< D[(8 D[8) D[8< D[;D D[<. D[7) )[)8

(9(-D D[)7 D[.; D[(8 D[8) D[8< D[;D D[<) D[7D )[)(

(98DD D[)7 D[.; D[(( D[8D D[8< D[-7 D[<) D[7D )[).

(98-D D[)7 D[.; D[(( D[8D D[8; D[-7 D[<D D[>7 )[))

(9-DD D[)7 D[.; D[(( D[8D D[8; D[-> D[<D D[>> )[))

(9--D D[)7 D[.; D[(( D[8D D[8; D[-> D[;7 D[>> )[)D

(9;DD D[)7 D[.- D[(. D[(7 D[8- D[-> D[;7 D[>< )[D7

(9;-D D[)> D[.- D[(. D[(7 D[8- D[-< D[;> D[>; )[D>

(9<DD D[)> D[.- D[(. D[(7 D[8- D[-< D[;> D[>; )[D>

(9<-D D[)> D[.- D[(. D[(> D[88 D[-; D[;< D[>- )[D<

(9>DD D[)> D[.- D[(. D[(> D[88 D[-; D[;< D[>- )[D;

(9>-D D[)> D[.- D[() D[(> D[88 D[-; D[;; D[>8 )[D-

(97DD D[)> D[.8 D[() D[(> D[88 D[-- D[;; D[>8 )[D-

(97-D D[)> D[.8 D[() D[(< D[8( D[-- D[;; D[>( )[D8

89DDD D[)> D[.8 D[() D[(< D[8( D[-- D[;- D[>( )[D(

89D-D D[)> D[.8 D[() D[(< D[8( D[-8 D[;- D[>. )[D(

89)DD D[)< D[.8 D[(D D[(< D[8. D[-8 D[;8 D[>. )[D.

89)-D D[)< D[.8 D[(D D[(< D[8. D[-8 D[;8 D[>) )[D.

89.DD D[)< D[.8 D[(D D[(; D[8. D[-( D[;8 D[>) )[D)

89.-D D[)< D[.( D[(D D[(; D[8. D[-( D[;( D[>D )[DD

89(DD D[)< D[.( D[(D D[(; D[8) D[-( D[;( D[>D )[DD

89(-D D[)< D[.( D[.7 D[(; D[8) D[-. D[;. D[<7 D[77

898DD D[)< D[.( D[.7 D[(; D[8) D[-. D[;. D[<7 D[77

898-D D[)< D[.( D[.7 D[(- D[8) D[-. D[;. D[<> D[7>

89-DD D[)< D[.( D[.7 D[(- D[8) D[-. D[;) D[<> D[7>

89--D D[)< D[.( D[.7 D[(- D[8D D[-) D[;) D[<< D[7<

89;DD D[); D[.( D[.7 D[(- D[8D D[-) D[;) D[<< D[7<

89;-D D[); D[.. D[.> D[(- D[8D D[-) D[;D D[<< D[7;

89<DD D[); D[.. D[.> D[(8 D[8D D[-D D[;D D[<; D[7-

89<-D D[); D[.. D[.> D[(8 D[(7 D[-D D[;D D[<; D[7-

89>DD D[); D[.. D[.> D[(8 D[(7 D[-D D[-7 D[<- D[78

89>-D D[); D[.. D[.> D[(8 D[(7 D[-D D[-7 D[<- D[78

897DD D[); D[.. D[.> D[(8 D[(7 D[87 D[-7 D[<- D[78

897-D D[); D[.. D[.> D[(( D[(7 D[87 D[-7 D[<8 D[7(

-9DDD D[); D[.. D[.< D[(( D[(> D[87 D[-> D[<8 D[7(
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2;!;!;1( :NEFeSFUNIMFRNINL9EIL9FHKMRNINL9MJESS9SREJJ

IHF9ZN9OKF9HU9XHUbNL9EYFNU9RNEF9FUNEFPNIF[96JJ9INONSSEU^

OKFFGIMQ9LUGJJGIMQ9IHFORGIM9EIL9NLMNeXHUbGIM9SREJJ9ZN

OEUUGNL9HKF9FH9OHUUNOF9LGPNISGHIS9]UGHU9FH9_EJKN9ELLGFGHI

FH9 FRN9 MJESSQ9 SKOR9 ES9 FHKMRNIGIMVFNP]NUGIMVRNEF

SFUNIMFRNIGIM[9/RN9NLMNS9EIL9SKUYEONS9HY9EJJ9MJESS9F^]NS

SREJJ9IHF9ZN9LEPEMNL9LKUGIM9YGaGIM[

2;!;9( J(8+3.(%31*#D+K>(,+8+3)

/RN9LGPNISGHIS9YHU9NLMN9OJNEUEIONQ9NLMN9OH_NUQ9YUHIF

EIL9 ZEOb9 OJNEUEIONQ9 UNZEFN9 LN]FR9 GS9 SNJNOFNL9 GI

EOOHULEION9XGFR9FRN9UN`KGUNPNIFS9GI9K;:;![

2;!;K( 0*12(34#$1)+,(1*.

2;!;K;1( =%8B1)(P(*()L#%E#81)+,(1*.

69MJE\GIM9PEFNUGEJ9SREJJ9ZN9KSNL9HIJ^9XRNI9OHP]EFGZJN

XGFR9OHIFGMKHKS9PEFNUGEJSQ9GIOJKLGIM9FRN9UNZEFN9SKUYEON

YGIGSRQ9SNFFGIM9HU9JHOEFGHI9ZJHObSQ9LGSFEION9]GNONS9EIL

MJESS9F^]N9EUN9E_EGJEZJN[

2;!;K;!( :BB*(@1)(%3#%E#81)+,(1*.

/RN9 E]]JGOEFGHI9 HY9 MJE\GIM9 PEFNUGEJS9 SREJJ9 ZN9 GI

EOOHULEION9XGFR9UNJN_EIFVE_EGJEZJN91ILGEI9*FEILEUL9HU

PEIKYEOFKUNUiS9UNOHPPNILEFGHIS[

2;!;K;9( <(E+#+(B+@)13@L#%E#81)+,(1*.

69MJE\GIM9PEFNUGEJ9 SREJJ9 HIJ^9ZN9KSNL9XRNUN9 GFS9 JGYN

Na]NOFEIO^9 TLKUEZGJGF^W9 RES9 ZNNI9 NSFEZJGSRNL[9 /RN

PEIKYEOFKUNUSi9EL_GONVMKEUEIFNN9SRHKJL9ZN9SHKMRF9YHU

GIYHUPEFGHI9UNMEULGIM9JGYN9Na]NOFEIO [̂

2;!;:( "+))(34#5*%@H.

/RN9IKPZNU9EIL9JHOEFGHI9HY9SNFFGIM9ZJHObS9SREJJ9ZN9ES

SRHXI9GI9!GMS[9)D9EIL9).[94NINUEJJ Q̂9SNFFGIM9ZJHObS9SREJJ

ZNQ

EW ]HSGFGHINL9EF9`KEUFNU9]HGIFS9HU9IHF9 JNSS9FREI

(D9PP9YUHP9FRN9OHUINUQ9XRGORN_NU9GS9JNSSNUc

ZW FRN9PGIGPKP9XGLFR9HY9NEOR9SNFFGIM9ZJHOb9SREJJ

ZN9IHF9JNSS9FREI9FRN9MJESS9FRGObINSSc9EIL

OW 1Y9E9MJE\GIM9ZUGLMN9GS9KSNL9FRNI9FRN9FRGObINSS

HY9 FRN9 MJE\GIM9 ZUGLMN9 OEI9 ZN9 ELLNL9 FH9 FRN

FRGObINSS9HY9FRN9SNFFGIM9ZJHOb9FH9EORGN_N9FRN

PGIGPKP9ME]9HY9;9PP9ZNFXNNI9FRN9NLMN9HY

MJESS9EIL9FRN9YUEPGIM9PNPZNU[

*NFFGIM9ZJHObS9SREJJ9ZN9JHOEFNL9FH9N`KEJJ^9SK]]HUF9EJJ

]EINS9 HY9 MJESSQ9 EIL9 SREJJ9 ZN9 YGaNL9 FH9 ]UN_NIF

LGS]JEONPNIF9 LKUGIM9 GISFEJJEFGHI9 EIL9 SNU_GON[9 /RN

PGIGPKP9JNIMFR9HY9NEOR9SNFFGIM9ZJHOb9THU9FXH9ZJHObS

SGLN9Z^9SGLNW9SREJJ9ZN9.-9PP9GI9JNIMFR9YHU9N_NU^9S`KEUN

PNFUN9HY9MJESS9EUNEQ9XGFR9E9PGIGPKP9JNIMFR9HY9-D9PP[

%RNI9XHHL9GS9KSNL9ES9FRN9PEFNUGEJ9YHU9SNFFGIM9ZJHObSQ

HIJ^9FRN9SNESHINL9HINS9SRHKJL9ZN9KSNL9ES9MUNNI9XHHL
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OHUUNS]HILGIM9FH9E]]UHaGPEFNJ^9HY9S]NOGYGO

XNGMRF[

M o 7[>)9PVS.

. o 6JJHXEZJN9LNSGMI9SFUNSS9YHU9LNEL9JHEL9T&3W

YHU9SNJNOFNL9SNEJEIF9OHISGLNUNL9 YHU9LNSGMIQ

,E[

' o FRGObINSS9HY9FRN9ZGFNQ9P[

? o ]NUGPNFNU9TGY9FRN9RHUG\HIFEJ9YUEPN9PNPZNUS

LH9IHF9SK]]HUF9FRN9MJESS9HU9LNYJNOF9KILNU9FRN
LNEL9JHEL9HY9FRN9MJESSQ9OHISGLNU9.9FGPNS9HY
GFS9RNGMRF9HIJ^W[

: o EUNE9HY9MJESS9]EINJQ9P.[
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0EaGPKP9EJJHXEZJN9S]EI9GS9LN]NILNIF9HI9FRN9FRGObINSS
HY9FRN9MJESS9SNJNOFNL9EIL9F^]N9HY9MJESS9KSNL9TYHU9NaEP]JN
EIINEJNLQ9FHKMRNINL9HU9RNEF9SFUNIMFRNINL9MJESSW[9/RN
PEaGPKP9S]EI9GS9OEJOKJEFNL9GI9EOOHULEION9XGFR92;1;T
T.++9!GM[9)89YHU9LNFEGJSW[
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4JESS9 EIL9 FRN9 OHEFGIM9 JE^NU9 TGY9 EI^W9 SRHKJL9 IHF9 ZNQ
Na]HSNL9FHVGI9LGUNOF9OHIFEOFQ9XGFR9EMMUNSSG_N9PEFNUGEJS
SKOR9ES9EOGLQ9SHJ_NIFQ9ONPNIF9PHUFEUQ9NFO[

/RN9YGaGIM9S^SFNP9HY9FRN9]EINJ9SRHKJLQ9GI9IH9OESNQ9OEKSN
SRNEU9SFUNSSNS9GI9FRN9]EINJQ9EIL9]EUFGOKJEUJ^9FRN9ZHILGIM
GIFNUYEON9ZNFXNNI9FRN9MJESS9SRNNF9EIL9FRN9YUEPNQ9NGFRNU
KILNU9FRN9NYYNOF9HY9NaFNUIEJ9YHUONS9HU9LKN9FH9LGYYNUNIFGEJ
Na]EISGHI9HY9OHP]HINIFS[

/RN9 ]UHFNOFGHI9 HY9 MJESS9 ]EINJ9 Z^9 PNEIS9 HY9 E
]HJ^NFR^JNIN9SRNNF9GS9UNOHPPNILNL9EIL9SREJJ9]UH_GLN
_NIFGJEFGHI9 YHU9 FRN9 MJESS9 GI9 HULNU9 FH9 ]UN_NIF9 FRNUPEJ
ZUNEbEMN[

2;9;10(C13/*(34#13/#',13.B%,)1)(%3
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&KUGIM9FRN9FUEIS]HUFEFGHI9HY9FRN9YJEF9MJESS9TOJNEUQ9FGIFNLWQ

OHEFNL9MJESS9 TSHJEU9OHIFUHJ9EIL9PGUUHUWQ9 JEO`KNUNL9HU
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]EGIFNL9MJESS9FRN9YHJJHXGIM9PNFRHLS9TGY9HFRNU9SFEILEUL

]EObEMGIM9S]NOGYGOEFGHIS9EUN9IHF9E_EGJEZJNW9HY9SFHUEMNQ

]EObGIM9EIL9GIFNUJNE_GIM9SREJJ9ZN9YHJJHXNLd

EW !JEF9MJESS9SREJJ9ZN9FUEIS]HUFNL9_NUFGOEJJ^c

ZW 4JESS9 ]EINS9 SRHKJL9 IHF9 OHPN9 GIFH9 LGUNOF

OHIFEOF9XGFR9NEOR9HFRNU9Z^9KSGIM9E]]UH]UGEFN

GIFNUJNE_GIM9SKOR9ES9]HXLNU9HU9YHEP9HU9]E]NU[

/RN9JEO`KNU9H]EOGYGNLV9NIEPNJ9OHEFNLV9SOUNNI

]UGIFNL9MJESSNS9SREJJ9ZN9SN]EUEFNL9Z^9]E]NU9HU

YHEPc9EIL

OW /RN9 ]EObGIM9 EIL9 ]EObGIM9 PEFNUGEJ9 SREJJ9 ZN

]UHFNOFNL9 YUHP9 XEFNU9 EIL9 GY9 FRN9 MJESS9 GS

XUE]]NL9EIL9SNEJNLQ9 FRN9SNEJ9SRHKJL9UNPEGI

OJHSNL9 KIFGJ9 FRN9 ]UHLKOF9 GS9 KSNL9 EIL

]UNOEKFGHIS9FEbNI9FH9IHF9LEPEMN9FRN9]EObGIM

XRGJN9REILJGIM9XGFR9E9RHGSFGIM9E]]EUEFKS[

2;9;10;! (C13/*(34

&KUGIM9FRN9REILJGIM9HY9FRN9YJEF9MJESS9TOJNEUQ9FGIFNLWQ9OHEFNL

MJESS9 TSHJEU9 OHIFUHJ9 EIL9PGUUHUWQ9 JEO`KNUNL9HU9]EGIFNL

MJESSQ9FRN9YHJJHXGIM9MKGLNJGINS9SREJJ9ZN9YHJJHXNLd

EW 4JESS9SREJJ9ZN9REILJNL9XGFR9LU Q̂9OJNEI9MJH_NSQ

S]NOGYGOEJJ^9 EYFNU9 XESRGIM9 FH9 ]UN_NIF9 SFEGI

PEUbS9HI9FRNP[

ZW +EUN9SREJJ9ZN9FEbNI9FH9E_HGL9OHIFEOF9HU9YUGOFGHI

HY9FRN9OHEFGIM9HU9FRN9H]EOGYGNLV9NIEPNJVSOUNNI

]UGIFNL9 SGLN9XGFR9 EI^9 UHKMR9 SKUYEON9HU9REUL

HZgNOFS[

OW 69 ZNFFNU9 ]UEOFGON9 GS9 FH9 REILJN9 MJESS9 XGFR

_EOKKP9OK]SQ9EIL9NISKUN9FREF9FRN9_EOKKP9OK]S

EIL9FRN9MJESS9EUN9OJNEIc9EIL

LW 1F9 GS9 UNOHPPNILNL9FH9bNN]9GF9OJNEIQ9 GY9MJESS

SRNNFS9EUN9SFHUNL9EMEGI9ZNYHUN9FRNGU9]UHONSSGIM

HU9GISFEJJEFGHI9GI9FRN9YEOELN[

2;9;11( ")%,14+#1)#"()+

/H9]UN_NIF9SFEGIGIMQ9FRN9SFHUEMN9EUNE9EF9SGFN9SREJJ9ZNQ

EW E9LU Q̂9XNJJ9_NIFGJEFNL9JHOEFGHI9EF9E9SKYYGOGNIFJ^

OHISFEIF9FNP]NUEFKUNc

ZW ]UHFNOFNL9YUHP9UEGI9EIL9UKIIGIM9XEFNUc

OW ]UHFNOFNL9YUHP9XGLN9OREIMNS9GI9FNP]NUEFKUN

HU9RKPGLGF^c

LW ]UHFNOFNL9YUHP9EJbEJGIN9PEFNUGEJc

NW ]UHFNOFNL9 YUHP9 LGUNOF9 OHIFEOF9 HY9 EMMUNSSG_N

]UHLKOFS9SKOR9ES9OHUUHSG_N9_E]HUSQ9EOGLSQ9NFOc

EIL

YW MJESS9 ]EINS9 EUN9 SFHUNL9 _NUFGOEJJ^9 HI9 E9 SHYF

SKUYEON9SKOR9ES9XHHLNI9ZHEULSVZEFFNIS[

2;9;1!( ")%,14+#1E)+,#=>))(34

2;9;1!;1( %RGJN9SFEObGIM9HY9OHEFNL9MJESSV9PGUUHU9 GI9 FRN

KI]EObNL9OHILGFGHIQ9 FRN9MJESS9 SKUYEON9 SREJJ9 ZN9 YEOGIM

FHXEULS9FRN9YUHIF9T]EGIFVOHEFGIM9ZEObGIM9FHXEULS9FRN9ZEObW[

2;9;1!;!( &GUNOF9SFEObGIM9HY9FRN9PGUUHUVOHEFNL9MJESS9HIN

EZH_N9FRN9HFRNU9SRHKJL9ZN9]UN_NIFNL9EIL9SKGFEZJN9GIFNUG

JNE_GIM9PEFNUGEJ9ES9PNIFGHINL9GI92;9;T9SRHKJL9ZN9KSNL

ZNFXNNI9FXH9MJESS9]EINS[

2;9;1!;9( /RN9SK]]HUF9PEFNUGEJ9YHU9MJESS9SFHUEMN9SRHKJL

IHF9RE_N9EYYGIGF^9FHXEULS9PHGSFKUN9EZSHU]FGHI[

2;K( /DE?(5@U?FZ

2;K;1( /RGS9*NOFGHI9OH_NUS9FRN9UN`KGUNPNIF9EIL9SNJNOFGHI

HY9YGUN9SEYNF^9MJESS9YHU9ZKGJLGIMS[94NINUEJ9 YGUN9SEYNF^

]UH_GSGHIS9 YHU9ZKGJLGIMS9SREJJ9ZN9 GI9EOOHULEION9XGFR

,EUF989h!GUN9EIL93GYN9*EYNF^i9HY9FRN9+HLN[91F9GS9GP]HUFEIF

YHU9EI^9YGUN9UEFNL9MJESS9FH9]UH_GLN9SKYYGOGNIF9EPHKIF9HY

RKPEI9 GP]EOF9 SEYNF^9 YNEFKUN9 N_NI9 LKUGIM9 YGUN9 HU9 GI

MNINUEJ9SGFKEFGHIS[9/RN9JN_NJ9HY9RKPEI9GP]EOF9SEYNF^9HY

MJESS9GI9ZKGJLGIMS9SREJJ9ZN9GI9EOOHULEION9XGFR9P[91F9GS

INONSSEU^9FREF9FRN9YGUN9UEFNL9S^SFNP9SREJJ9XGFRSFEIL9FRN

SFEILEUL9FGPNeFNP]NUEFKUN9OKU_N9LKUGIM9E9YGUN9FNSF9EIL

SREJJ9 MG_N9 ELN`KEFN9 FGPN9 FH9 FRN9 HOOK]EIFS9 YHU9 SEYN

N_EOKEFGHI[9/RGS9*NOFGHI9LHNS9IHF9LNEJ9XGFR9FRN9SEYNF^

EIL9SNOKUGF^9HY9]NH]JN9HU9MHHLS9GI9UNJEFGHI9FH9UGSbS9HYQ

EW _EILEJGSPQ9UGHFSQ9ZKUMJEU^9HU9ZUNEb9GI9]UHFNOFGHIc

ZW ]UHFNOFGHI9YUHP9Na]JHSGHI9TFNUUHUGSF9EFFEObWc

OW IEFKUEJ9 LGSESFNUS9 JGbN9 NEUFR`KEbNSQ9 O^OJHINQ

NFOc9EIL

LW ]JESFGO9MJE\GIMQ9SEYNF^9EIL9SNOKUGF^9MJE\GIMQ9NFO[

/RN9 UN`KGUNPNIFS9 MG_NI9 RNUN9 EUN9 PGIGPKP9 YGUN

UNSGSFEION9UN`KGUNPNIFS[91I9OGUOKPSFEIONS9XRNUNGI9FRN

UN`KGUNPNIFS9 HY9 HFRNU9 1ILGEI9 *FEILEULS9 NaONNL9 FRN

UN`KGUNPNIFS9HY9FRGS9*NOFGHIQ9GI9SKOR9OESNS9FRN9RGMRNU

UN`KGUNPNIFS9SREJJ9ZNOHPN9E]]JGOEZJN[

2;K;!( 0*1..#E%,#G(,+#D+.(.)13@+

2;K;!;19 4JE\GIM9S^SFNP9SREJJ9ZN9SH9OHISFUKOFNLQ9FUNEFNLQ

HU9OHPZGINL9XGFR9HFRNU9PEFNUGEJS9ES9FH9UNLKON9JHSS9HY

JGYN9HU9]UH]NUF^9LKUGIM9EI9N_NIF9HY9YGUNQ9GI9OHP]EUGSHI

XGFR9HULGIEU^9SRNNF9HU9 YJEF9MJESSQ9 FRNUNZ^9]UN_NIFGIM

FRN9]ESSEMN9HY9YJEPNQ9RHF9MESNSQ9EIL9SPHbN[

2;K;!;!9 /RN9YHJJHXGIM9EUN9FRN9]UHLKOFS9GI9FRN9SOH]N9HY

FRGS9 *NOFGHI9 FREF9 PE^9 ZN9 KSNL9 YHU9 YGUN9 UNSGSFEION9 GI

MJE\GIM9 ]UH_GLNL9 FRN^9 PNNF9 FRN9 UNJN_EIF9 E_EGJEZJN

SFEILEULSd

EW %GUNL9MJESSQ

ZW 6IINEJNL9YGUN9UNSGSFEIF9MJESS9T6!4WQ

OW /NP]NUNL9YGUN9UNSGSFEIF9MJESS9T/!4WQ

LW 1IFKPNSONIF9 JEPGIEFNL9 YGUN9 UNSGSFEIF9 MJESS

T3!4WQ9EIL

NW &HKZJN9MJE\NL9YGUN9UNSGSFEIF9MJESS9T&!4W[

2;K;!;!;1( F(,+/# 4*1..9 T$%)# ,+@%88+3/+/# (3# /%%,.

+(@+B)#1.#-(.(%3#B13+*#13/#E%,#M(3/%M#.(2+.#3%)#4,+1)+,
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1F9GS9E9F^]N9HY9MJESS9GIFH9XRGOR9E9XGUN9PNSR9GS9NPZNLLNL

LKUGIM9]UHLKOFGHI[9%GUNL9MJESS9RES9EI9GP]EOF9UNSGSFEION

SGPGJEU9FH9FREF9HY9EIINEJNL9MJESSQ9ZKF9GI9OESN9HY9ZUNEbEMNQ

FRN9PNSR9UNFEGIS9FRN9]GNONS9HY9MJESS[9mEJKN9ELLGFGHI9SKOR

ES9FNP]NUGIM9EIL9JEPGIEFGHI9GS9IHF9]HSSGZJN9KSGIM9XGUNL

MJESS[

2;K;!;!;!( :33+1*+/#E(,+7,+.(.)13)#4*1..

69SGIMJN9]GNON9HY9YGUN9UNSGSFEIF9MJESS9TZHUHSGJGOEFN9MJESSW

FREF9GS9FNSFNL9YHU9YGUN9UNSGSFEION9YHU9FRN9UN`KGUNL9LKUEFGHI[

/RNSN9F^]NS9HY9MJESSNS9OEI9ZN9KSNL9HIJ^9GI9EUNES9XRNUN

RKPEI9GP]EOF9SEYNF^9GS9IHF9EI9GSSKNQ9F^]GOEJJ^9GI9EUNES

JGbN9_GSGHI9]EINJS9HY9LHHUSQ9H_NI9LHHUSQ9NFO[9/RGS9F^]N

HY9MJESS9RES9JHXNU9OHNYYGOGNIF9HY9Na]EISGHI9EIL9OEIIHF

ZN9FNP]NUNL[

2;K;!;!;9( '+8B+,+/#E(,+7,+.(.)13)#4*1..

69SGIMJN9]GNON9HY9S]NOGEJJ^9RNEFeFUNEFNL9HU9ORNPGOEJJ^

FUNEFNL9MJESS9 FREF9 GS9 FNSFNL9 YHU9 YGUN9 UNSGSFEION9 YHU9 FRN

UN`KGUNL9LKUEFGHI9EIL9XRGOR9RES9E9SFUNSS9]EFFNUI9SKOR

FREF9 FRN9 ]GNON9 XRNI9 YUEOFKUNL9 UNLKONS9 FH9 IKPNUHKS

MUEIKJEU9 YUEMPNIFSQ9 XGFR9 IH9 JEUMN9 gEMMNL9 NLMNS[

6LLGFGHIEJJ^9 FRNSN9 MJESSNS9 SRHKJL9 RE_N9 E9 GP]EOF

UNSGSFEION9HY9RGMRNSF9OJESSGYGOEFGHI[
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/XH9 HU9 PHUN9 ]GNONS9 HY9 MJESS9 RNJL9 FHMNFRNU9 Z^9 EI

GIFNUJNE_GIM9JE^NU9HU9JE^NUS9HY9PEFNUGEJS9EIL9FREF9ES9E

OHP]JNFN9S^SFNP9GS9FNSFNL9YHU9YGUN9UNSGSFEION[9!GUN9SGLN

HY9 FRN9MJESS9 SREJJ9 OUEOb9EIL9ZUNEb9LKUGIM9 FRN9 YGUN9HU

KILNU9SKYYGOGNIF9GP]EOFQ9ZKF9FRN9]GNONS9HY9MJESS9FNIL9FH

ELRNUN9FH9FRN9GIFNUGJE^NUNL9PEFNUGEJ9EIL9LH9IHF9EJJHX

FRN9YGUN9FH9]NINFUEFN9FRN9JESF9JE^NU9HY9MJESS[

2;K;!;!;:( J%>P*+#4*12+/#E(,+#,+.(.)13)#4*1..

!GUN9UNSGSFEIF9MJESS9FREF9GS9KSNL9ES9E9LHKZJN9MJE\NL9KIGF

RES9FH9ZN9FNSFNL9ES9E9OHP]JNFN9&HKZJN94JE\NL9=IGF9T&4=W

HU9HFRNU9PKJFG]JN9MJE\NL9KIGFS9ES9FRN9OESN9PE^9ZN[9&HKZJN

MJE\NL9 YGUN9 UNSGSFEIF9 MJESS9 OEI9 ZN9 E9 OHPZGIEFGHI9 HY

GIFKPNSONIF9JEPGIEFNL9YGUN9UEFNL9HU9FNP]NUNL9YGUN9UNSGSFEIF

MJESS[9 !GUN9 UNSGSFEIF9 MJESS9 OEIIHF9 ZN9 OHPZGINL9 XGFR

EIHFRNU9MJESS9EIL9KSNL9ES9E9&4=9KIJNSS9FRN9OHPZGINL

LHKZJN9MJE\NL9HU9PKJFG]JN9MJE\NL9KIGFS9EUN9EJSH9FNSFNL[

BHFR9FRN9]EINS9HY9FRN9LHKZJN9MJE\NL9KIGF9XGJJ9INNL9FH

SEFGSY^9FRN9UN`KGUNL9GP]EOF9SEYNF^9ES9PNIFGHINL9GI9P[

2"/$9f91F9SRHKJL9ZN9IHFNL9FREF9KSN9HY9EI^9YGUN9UEFNL9MJESS

RES9FH9ZN9GISFEJJNL9GI9E9 FNSFNL9S^SFNP[9!GUN9UEFNL9MJESS9EJHIN

OEIIHF9 ]UH_GLN9 FRN9 LNSGUNL9 YGUN9 UNSGSFEION9 SGION9 FRN9 YGUN

UNSGSFEION9 HY9 E9 ]EUFGFGHI9 HU9 E9 LHHU9 ESSNPZJ^9 HU9 EI^9 MJE\NL

ZKGJLGIM9NJNPNIF9GS9E9YKIOFGHI9HY9FRN9MJESSQ9YUEPNSQ9REULXEUNQ

MESbNFS9EIL9YGaGIMS9XRGOR9YHUPS9FRN9MJE\NL9S^SFNP[

2;K;!;9( '+.)(34#B,%@+/>,+.

6I^9 YGUN9 UEFNL9 MJE\NL9 ZKGJLGIM9 NJNPNIF9 INNLS9 FH9 ZN

FNSFNL9ES9]NU9EOON]FNL9SFEILEUL9j;e>T)DWk[9/RN9YGUN9UEFGIM

OUGFNUGE9HY9EI^9ZKGJLGIM9NJNPNIF9SREJJ9ZN9GI9EOOHULEION

XGFR9,EUF989h!GUN9EIL93GYN9*EYNF^i9HY9FRN9+HLN[

2;K;!;K( !/+3)(E(@1)(%3#%E#4*1..#>.+/#E%,#E(,+#,+.(.)13@+

EW 6JJ9MJESS9KSNL9YHU9UNSGSFGIM9YGUN9SREJJ9OHIYHUP

FH9EIL9]UNYNUEZJ^9ONUFGYGNL9EMEGISF9E_EGJEZJN

1ILGEI9*FEILEULS[

ZW *GION9 E9 YGUN9 UNSGSFEIF9 MJESS9 GS9 IHF9 NESGJ^

LGSFGIMKGSREZJN9YUHP9IHUPEJ9F^]NS9HY9MJESSQ9GF

GS9GP]NUEFG_N9FREF9N_NU^9YGUN9UEFNL9MJESS9]EINJV

KIGF9SRHKJL9]UNYNUEZJ^9RE_N9EI9GILNJGZJN9PEUb

HI9EJJ9FRN9]EINJSVKIGFS9HY9YGUN9UNSGSFEIF9MJESS

SRHXGIM9FRN9IEPN9HY9FRN9PEIKYEOFKUNU9EIL9FRN

IEPN9HY9FRN9]UHLKOF[

OW #EFGIM9HY9FRN9MJESS9]EINJ9PE^9EJSH9ZN9]UH_GLNLQ

EJFRHKMR9 FRN9 UEFGIM9 HY9 MJE\GIM9 S^SFNP9 GS9 HY

]UGPEU^9OHIONUI[

/RN9MJESS9KSNL9YHU9YGUN9UNSGSFEION9SREJJ9ZN9GI9EOOHULEION

XGFR9FRN9UN`KGUNPNIFS9HY9,EUF989h!GUN9EIL93GYN9*EYNF^i

HY9FRN9+HLN[

2;K;9( ?,+@1>)(%3.

2;K;9;1( !GUN9UNSGSFEIF9MJESS9EJHIN9SREJJ9IHF9ZN9NIHKMR

FH9 ]UHFNOF9 HOOK]EIFS9 YUHP9 YGUN[9 4JESS9 GS9 HIJ^9 HIN

OHP]HINIF9HY9FRN9OHP]JNFN9S^SFNP[

2;K;9;!( !GUN9FNSF9ONUFGYGOEFN9UN]HUF9OHILKOFNL9YHU9HIN

E]]JGOEFGHI9 SREJJ9 IHF9 ZN9 SKZSFGFKFNL9 YHU9 EI^9 HFRNU

E]]JGOEFGHI[9!HU9NaEP]JNQ9E9UN]HUF9YHU9E9]EUFGFGHI9SREJJ

IHF9ZN9KSNL9YHU9E9LHHU9E]]JGOEFGHI9EJFRHKMR9FRN9MJESS

KSNL9 EIL9 FRN9 YGUN9 UEFGIMS9 EUN9 FRN9 SEPN[9 6]]UH_EJ9 GI

_NUFGOEJ9HUGNIFEFGHI9OEIIHF9ZN9OHISGLNUNL9YHU9EOON]FEION

GI9RHUG\HIFEJ9HU9GIOJGINL9HUGNIFEFGHI[

2;K;9;99 /RN9PEaGPKP9MJESS9SG\N9ES9PNIFGHINL9GI9FRN

FNSF9UN]HUF9SRHKJL9IHF9ZN9NaONNLNL9GI9]UEOFGON9XGFR9UNS]NOF

FH9FRN9ZGMMNU9JGINEU9LGPNISGHI9HU9EUNEQ9KIJNSS9HFRNUXGSN

_EJGLEFNL9Z^9EI9ESSNSSPNIF9UN]HUF9GSSKNL9Z^9FRN9FNSFGIM

JEZ[9/RN9ES]NOF9UEFGH9PE^9ZN9PHLGYGNL9]UH_GLNL9FREF9IHIN

HY9FRN9JGINEU9SGLNS9RES9E9LGPNISGHI9MUNEFNU9FREI9FREF9HY

FRN9JEUMNSF9LGPNISGHI9HY9HUGMGIEJJ^9FNSFNL9MJESS[

2;K;9;K9 /RN9LGPNISGHIS9HY9FRN9]UHYGJN9INNL9FH9ZN9FRN

SEPN9ES9FREF9FNSFNL[

2;K;9;:9 1I9OESN9HY9EI^9OREIMN9GI9REULXEUN9FRN^9SRHKJL

ZN9UN]JEONL9YHJJHXGIM9FRN9MKGLNJGINS9JEGL9LHXI9GI9FRN

SFEILEUL9EMEGISF9XRGOR9FRN9FNSF9XES9OHILKOFNL[
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2;K;9;2 9!EOFHUS9JGbN9NLMN9OH_NUQ9F^]NS9HY9MESbNFS9EIL

F^]N9HY9YGaFKUNS9EJSH9]JE^9E9_NU^9_GFEJ9UHJN9GI9EORGN_GIM

FRN9 YGUN9 ]NUYHUPEION9HY9 FRN9ZKGJLGIM9 NJNPNIF[9/RNSN

RE_N9 FH9 ZN9 KSNL9 EIL9 GISFEJJNL9 ES9 ]NU9 FRN9 FNSF9 UN]HUFV

E_EGJEZJN9SFEILEULS[

P 5#/.$=(4.'#$.+($&(]*<#"(%<3#-$

P;1 (,?>?E@A

/RN9]UH_GSGHIS9RNUNGI9EUN9JGPGFNL9FH9FRN9ZNRE_GHKU9HY

MJESS9XRNI9SKZgNOFNL9FH9_EUGHKS9bGILS9HY9RKPEI9GP]EOFQ

]UNOEKFGHIS9 EMEGISF9 UGSb9 HY9 YEJJ9 EIL9 YEJJGIM9 MJESS[

+HILGFGHIS9HKFSGLN9HY9hRKPEI9GP]EOFi9EUN9IHF9OH_NUNL

KILNU9FRN9SOH]N9HY9FRGS9*NOFGHI[

/RGS9*NOFGHI9LHNS9IHF9 ESSKPN9 FREF9 FRN9MJESS9KSNL9 GI

EOOHULEION9FH9FRGS9*NOFGHI9XGJJ9IHF9ZN9ZUHbNI9KILNU9EJJ

RKPEI9GP]EOF9OHILGFGHISQ9UEFRNUQ

EW GF9XGJJ9IHF9ZN9ZUHbNI9KILNU9PHSF9JGbNJ^9YHUPS

HY9RKPEI9GP]EOFc9EIL

ZW N_NI9GY9GF9ZUNEbSQ9FRN9JGbNJGRHHL9HY9OKFFGIM9HU

]GNUOGIM9GIgKUGNS9XGJJ9ZN9PGIGPGSNL9Z^9_GUFKN

HY9FRN9]UHFNOFGHI9MG_NI9FH9FRN9MJESSQ9HU9Z^9FRN

JGPGFNL9SG\NQ9HU9Z^9FRN9YUEOFKUN9OREUEOFNUGSFGOS

HY9FRN9MJESS[

!KUFRNUQ9FRGS9*NOFGHI9LHNS9IHF9LNEJ9XGFR9FRN9SEYNF^9EIL

SNOKUGF^9HY9]NH]JN9HU9MHHLS9GI9UNJEFGHI9FH9UGSbS9HYQ

)W _EILEJGSPQ9UGHFSQ9ZKUMJEU^9HU9ZUNEb9GI9]UHFNOFGHIc

.W YGUN9EUP9]UHFNOFGHIc

(W ]UHFNOFGHI9YUHP9Na]JHSGHI9TFNUUHUGSF9EFFEObWc

8W IEFKUEJ9 LGSESFNUS9 JGbN9 NEUFR`KEbNSQ9 O^OJHINQ

YGUNQ9NFOc9EIL

-W ]JESFGO9MJE\GIM9PEFNUGEJQ9 SEYNF^9EIL9SNOKUGF^

MJE\GIMQ9NFO[

1I9 OGUOKPSFEIONS9 XRNUNGI9 FRN9 UN`KGUNPNIFS9 HY9 EI^

UNYNUUNL9SFEILEULTSW9NaONNLS9FRN9UN`KGUNPNIFS9HY9FRGS

*NOFGHIQ9 GI9 SKOR9 OESNS9 FRN9 RGMRNU9 UN`KGUNPNIF9 SREJJ

ZNOHPN9E]]JGOEZJN[

/RN9KSN9HY9FRGS9*NOFGHI9SREJJ9EJSH9ZN9GI9OHIYHUPGF^9XGFR9EJJ

HFRNU9UNJN_EIF9SFEILEULS9HI9YGUN9SEYNF Q̂9SFUKOFKUEJ9SFEZGJGF Q̂

IEFKUEJ9LGSESFNUSQ9SEYNF^9EIL9SNOKUGF Q̂9NFOQ9GI9YHUON[

P;!(5@U?FZ(,A@CC

4JE\GIM9 PEFNUGEJ9 FREF9 EUN9 OHISFUKOFNLQ9 FUNEFNLQ9 HU

OHPZGINL9 XGFR9 HFRNU9 PEFNUGEJS9 SH9 ES9 FH9 UNLKONQ9 GI

OHP]EUGSHI9XGFR9HULGIEU^9SRNNFV9YJHEFV9]JEFN9MJESSQ9FRN

JGbNJGRHHL9HY9GIgKU^9FH9]NUSHIS9Z^9HZgNOFS9YUHP9NaFNUGHU

SHKUONS9HU9Z^9FRNSN9SEYNF^9MJESSNS9XRNI9FRN^9PE^9ZN

OUEObNL9HU9ZUHbNI[

/RN9 YHJJHXGIM9 EUN9 FRN9 ]UHLKOFS9 GI9 FRN9 SOH]N9 HY9 FRGS

*NOFGHI9 FREF9PE^9ZN9KSNL9 GI9SEYNF^9MJE\GIM9]UH_GLNL

FRN^9 PNNF9 FRN9 OHIYHUPGF^9 UN`KGUNPNIFS9 HY9 EOON]FNL

SFEILEUL9j;e>T-Wk[9*EYNF^9MJESS9EOOHULGIM9FH9FRGS9*NOFGHI

SREJJ9ZN9HY9YHJJHXGIM9F^]NSd

EW /HKMRNINL9SEYNF^9T/NP]NUNLW9MJESSQ9EIL

ZW 3EPGIEFNL9SEYNF^9MJESS[

P;!;1( 6JJ9 RNEFeFUNEFNLVRNEF9 SFUNIMFRNINL9 MJESSNSQ

JEPGIEFNLQ9 FHKMRNINLQ9 OHEFNL9 MJESSNS9 EIL9 EIINEJNL

MJESSNS9 EUN9 IHF9 OJESSGYGNL9 ES9 SEYNF^9 MJESSNS9 KIJNSS

JEPGIEFNL9FH9PNNF9FRN9UN`KGUNPNIF9HY9FNSFS9S]NOGYGNL9GI

EOON]FNL9SFEILEUL9j;e>T-Wk9YHU9SEYNF^9MJESS[

P;!;! 9 1I9EFUGE9XRNUN9 FRNUN9 GS9IH9 GP]EOF9 JHELS9EZH_N

)D9PQ9SKGFEZJN9FHKMRNINL9MJESS9GS9ELN`KEFN[9"++9K;!;TK

GI9OESN9HY9KSN9HY(MJESS9YGIS9ES9E9SFUKOFKUEJ9PNPZNU[

P;9((-EDFDM@A('NM@FDN>

%RNUN9EI^9MJE\GIM9GS9XGFRGI9)[-9P9EZH_N9FRN9YJHHU9JN_NJ

HY9E9ZKGJLGIMQ9GF9GS9OHISGLNUNL9JGbNJ^9FH9ZN9SKZgNOFNL9FH

RKPEI9GP]EOF9EIL9RNIONQ9SREJJ9OHP]J^9XGFR9FRN9RKPEI

GP]EOF9 SEYNF^9 UN`KGUNPNIFS9 HY9 FRGS9 *NOFGHI[9 *EYNF^

MJE\GIM9SRHKJL9EJSH9ZN9KSNLQ

EW XRNUN9 FRNUN9 GS9 LEIMNU9 HY9 YEJJGIM9 GIYGJJ9 MJESS

PEFNUGEJTSW9YUHP9H_NURNEL9MJE\GIMc

ZW FRN9LEIMNU9HY9YEJJGIM9LKN9FH9E9OREIMN9GI9YJHHU

JN_NJc9EIL

OW GI9OESN9HY9ZEJKSFUELNSQ9SFEGUS9EIL9YJHHUS[

BESNL9HI9F^]GOEJ9EOOGLNIFS9GI9MJE\NL9ZKGJLGIMSQ9ONUFEGI

JHOEFGHIS9GI9ZKGJLGIMS9EUN9YHKIL9FH9ZN9PHUN9_KJINUEZJN

FH9 RKPEI9 GP]EOF9 FREI9 HFRNUS[9 *HPN9 HY9 SKOR9 OUGFGOEJ

JHOEFGHIS9 EUN9 SRHXI9 GI9 !GM[9 )-Q9 XRNUN9 INONSSEU^

]UNOEKFGHIS9MG_NI9ZNJHX9SRHKJL9ZN9YHJJHXNLd

)W 1IeEILeEUHKIL9LHHUSQ9JHX9XGILHXSc

.W &HHU9SGLN9]EINJSc

(W ,EINJS9PGSFEbNI9YHU9E9LHHUXE^9HU9H]NIGIMc
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;W BKGJLGIM9ESSHOGEFNL9XGFR9S]NOGEJ9EOFG_GFGNSQ9YHU

NaEP]JNQ9 M^PIESGEQ9 NIOJHSNL9 SXGPPGIM

]HHJSQ9NFOc

<W *ORHHJS9EIL9ORGJL9OEUN9YEOGJGFGNSc9EIL

>W 2KUSGIM9RHPNS9EIL9OEUN9YEOGJGFGNS9YHU9FRN9EMNL

EIL9GIYGUPNL[

*KGFEZJN9 ]UNOEKFGHIS9 SRHKJL9 ZN9 FEbNI9 FH9 UNLKON9 FRN

GIgKUGNS9FREF9OEI9UNSKJF9YUHP9MJESS9ZUNEbEMN9Z Q̂

GW SNJNOFGIM9MJESS9HY9E9SKGFEZJN9F^]NQ9FRGObINSS9EIL

SG\Nc

GGW NIREIOGIM9E9]NUSHIiS9EXEUNINSS9HY9]UNSNION

HY9MJESS9Z^9PEbGIM9MJESS9_GSGZJN9TPEIGYNSFEFGHI

HY9MJESSWc9EIL

GGGW PGIGPG\GIM9PEIKEJ9REILJGIM9HY9JEUMN9]GNONS

HY9MJESS9LKUGIM9GISFEJJEFGHI[
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P;K;1(,UNSNION9HY9MJESS9GI9E9LHHUQ9SGLN9]EINJ9HU9E9]EINJ

OE]EZJN9HY9ZNGIM9PGSFEbNI9YHU9E9LHHUXE^9HU9H]NIGIMQ

XRGOR9GS9IHF9PELN9E]]EUNIF9Z^9FUEISHPSQ9OHJHIGEJ9ZEUSQ

LHHU9 YUEPNSQ9 JEUMN9 LHHU9 REILJNSQ9 SFEJJ9 HU9 HFRNU

OHP]HINIFS9 HY9 MJE\GIM9 S^SFNPQ9 SRHKJL9 ZN9 PELN

E]]EUNIF9Z^9SHPN9YHUP9HY9PEIGYNSFEFGHI[9&NOHUEFG_N

FUNEFPNIFQ9SKOR9ES9ZNGIM9H]E`KNQ9HU9]EFFNUINL9EUN9FRN

HFRNU9OHPPHI9PEIGYNSFEFGHI9H]FGHIS[

/RN9PEIGYNSFEFGHI9NP]JH^NL9SRHKJL9ZN9HY9E9SKYYGOGNIF

SG\N9 FH9 PEbN9 GF9 GPPNLGEFNJ^9 HZ_GHKS[9 /RN

PEIGYNSFEFGHI9 SRHKJL9 ]UNYNUEZJ^9 ZN9 ]NUPEINIFQ9 YHU

NaEP]JN9NFORGIM9HY9FRN9MJE\GIMc9EJFNUIEFG_NJ Q̂9GY9E]]JGNL

PEFNUGEJS9 EUN9 KSNLQ9 FRN^9 SRHKJL9 ZN9 LKUEZJN9 EIL9 IHF

NESGJ^9UNPH_NL[

0EIGYNSFEFGHI9SREJJ9ZN9GI9FRN9YHUP9HY9EI9H]E`KN9ZEIL9GI

EOOHULEION9XGFR9)G:;9;199HY9,EUF9(9h&N_NJH]PNIF9+HIFUHJ

#KJNS9EIL94NINUEJ9BKGJLGIM9#N`KGUNPNIFSi9HY9FRN9+HLN[

P;K;!( 69ZEIL9HU9PEUbGIM9PE^9IHF9ZN9UN`KGUNLQ9XRNUN

EI^9HIN9HY9FRN9YHJJHXGIM9E]]JGNSd

EW %GLFR9HY9FRN9MJESS9GS9IHF9MUNEFNU9FREI9-DD9PP

EF9 EI^9 ]EUF9 TFRGS9 E]]JGNS9 FH9 H_NUEJJ9 ]EINJ

ESSNPZJ^9f9IHF9GILG_GLKEJ9MJESS9]GNONS9ES9GI

YEONFNL9MJE\GIMW[

ZW 4JESS9 GS9 ]UH_GLNL9 XGFR9 EF9 JNESF9 HIN9 YGaNL
MJE\GIM9ZEUQ9 YGUPJ^9EFFEORNL9 FH9 FRN9 SF^JNS9 FH
JHOEFN9EIL9]UHFNOF9NEOR9YEON9HY9FRN9MJESS[96F
JNESF9HIN9FUEISHP9TMJE\GIM9ZEUW9SREJJ9ZN9JHOEFNL
XGFR9GFS9K]]NU9NLMN9IHF9JNSS9FREI9-DD9PP9EIL
GFS9ZHFFHP9NLMN9IHF9PHUN9FREI9)9DDD9PP9EZH_N
FRN9YJHHU9JN_NJ[9/RN9MJE\GIM9ZEU9SREJJ9RE_N9E
YEON9HY9XGLFR98D9P9(9PPc9EIL

OW 6JFNUIEFG_NJ^Q9 ]EFFNUIS9 PE^9 ZN9 KSNL9 ES9 EI
EOON]FEZJN9YHUP9HY9PEUbGIM9]UH_GLNL9GF9PNNFS
FRN9HFRNU9OUGFNUGE9GI9FRGS9*NOFGHI[

2"/$*

1(h>Yi9OHUUNS]HILS9FH9RNGMRF9HY9YEJJ9HY9RKPEI9ZNGIM9HU9MJESS9GI9OESN9HY9OREIMN9GI9JN_NJ9EIL9h>Si9OHUUNS]HILS9FH9FRN9SGJJ9RNGMRF9XGFR
UNYNUNION9FH9YJHHU9RNGMRF[

!(1I9OESN9HY9PGUUHU9MJE\GIMQ9GF9SRHKJL9OHIYHUP9FH9FRN9UN`KGUNPNIFS9HY9HFRNU9SEYNF^9MJESSNS9KIJNSS9GF9GS9YKJJ^9ZEObNL9Z^9E9SHJGL9PEFNUGEJ[

9(1I9+ESN9.9EIL9+ESN9(Q9GY9FRN9SPEJJNU9LGPNISGHI9HY9FRN9]EIN9GS9.-D9PP9HU9JNSS9EIL9GFS9EUNE9GS9D[-9P.9HU9JNSSQ9MJESS9HFRNU9FREI9SEYNF^
MJESS9PE^9ZN9KSNLQ9]UH_GLNL9FREF9GFS9IHPGIEJ9FRGObINSS9GS9IHF9JNSS9FREI9;9PP9TE]]JGOEZJN9FH9_NUFGOEJ9MJE\GIMW[

K(/HKMRNINL9HU9JEPGIEFNL9SEYNF^9MJESS9SRHKJL9PNNF9UNS]NOFG_N9FNSF9UN`KGUNPNIFS9ES9MG_NI9GI9UNS]NOFG_N91ILGEI9*FEILEUL9S]NOGYGOEFGHIS[

:9/RN9NYYNOFG_N9FHKMRNINL9SEYNF^9MJESS9FRGObINSS9EILVHU9JEPGIEFNL9SEYNF^9MJESS9OHIYGMKUEFGHI9SREJJ9ZN9LNFNUPGINL9OESN9Z^9OESN9XGFR
UNMEUL9FHQ

EW9HFRNU9SHJGOGFEFGHIS9TXGIL9JHELQ9SIHX9JHELQ9LNEL9JHELQ9EIL9RKPEI9JHELWc

ZW9FRN9H_NUEJJ9LGPNISGHI9TJNIMFRQ9XGLFR9HY9SKUYEONWc

OW9FRN9ES]NOF9UEFGH9HY9FRN9MJESSc9EIL

LW9FRN9MJE\GIM9YGaGIM9F^]N9TYUEPGIMQ9ZHJFNL9S^SFNPQ9SFUKOFKUEJ9S^SFNPQ9NFOW[

2(,UNOEKFGHIS9EMEGISF9OREIONS9HY9GIgKUGNS9LKN9FH9ZUHbNI9MJESS9YEJJGIM9HI9]NH]JN9GIOJKLNd

EW BUHbNI9EIINEJNL9MJESS9YEJJGIM9HI9]NH]JN9OEI9OEKSN9MUGN_HKS9HU9N_NI9YEFEJ9GIgKUGNSc9RNION9GF9GS9UNOHPPNILNL9FH9KSN9SEYNF^9MJESS

GI9JHOEFGHIS9HFRNU9FREI9LNYGINL9GI9OESN9)9XRNUN9FRN9UGSb9HY9]NH]JN9MNFFGIM9RKUF9Z^9YEJJGIM9MJESS9GS9RGMR[

ZW /HKMRNINL9SEYNF^9TFNP]NUNLW9MJESS9RES9E9SEYN9ZUNEbEMN9]EFFNUIQ9ES9GF9ZUNEbS9EIL9LGSGIFNMUEFNS9GIFH9SPEJJ9EIL9UNJEFG_NJ^9REUPJNSS

]EUFGOJNS[9:HXN_NUQ9FRGOb9FHKMRNINL9MJESS9]EUFGOJNS9PE^9SFE^9GIFNUJHObNLQ9EIL9YEJJ9ES9JKP]S9HY9FRNSN9PKJFG]JN9]EUFGOJNS9EIL9OEI

OEKSN9E9PGIHU9HU9PNLGKP9GIgKU^9PEGIJ^9LKN9FH9FRN9XNGMRF9HY9FRN9OJKSFNU[

OW 3EPGIEFNL9SEYNF^9MJESS9SREJJ9MNINUEJJ^9IHF9YEJJ9HKF9HY9YGaGIM[9:HXN_NUQ9XRNUN9JEPGIEFNL9MJESS9XGFR9ZHFR9MJESSNS9FHKMRNINLQ

KSNL9YHU9RHUG\HIFEJ9HU9SJH]NL9MJE\GIMQ9GI9OESN9HY9YEGJKUN9HY9ZHFR9FHKMRNINL9MJESSNSQ9GF9PE^9OUKPZJN9ES9E9ZJEIbNF9EIL9YEJJ9HKF9HY

YGaGIM[9/RGS9YEOFHU9INNLS9FH9ZN9OHISGLNUNL9XRGJN9LNSGMIGIM9RHUG\HIFEJ9EIL9SJH]NL9MJE\GIM[9!KUFRNUQ9XRNI9FRN9SJH]N9GS9EOKFNQ

GIINU9]EIN9YEOGIM9FRN9YJHHU9SRHKJL9ZN9JEPGIEFNLc9EIL9XRNI9FRN9SJH]N9GS9HZFKSNQ9FRN9HKFNU9]EIN9YEOGIM9FRN9MUHKIL9V9YJHHU9SRHKJL

ZN9JEPGIEFNL9EIL9EJJ9HZFKSN9EIMJN9SJH]NL9MJE\GIM9SREJJ9ZN9OHIFGIKHKSJ^9OE]]NL9YHU9SEYNF^9UNESHIS[

LW 6I^9ZUHbNI9MJESS9GI9EI^9MJE\GIM9SRHKJL9ZN9UNPH_NL9GPPNLGEFNJ^9HI9ZUNEbEMN[

NW *FUNIMFR9HY9FRN9MJE\GIM9S^SFNP9SRHKJL9ZN9SKOR9FREF9GF9RES9FRN9EZGJGF^9FH9RHJL9MJESS9GI9]JEON9EIL9]UN_NIF9GF9YUHP9YEJJGIM9HKF9ES9E

XRHJN[

YW !HU9H_NUeRNEL9E]]JGOEFGHIS9JGbN9Sb^JGMRFSQ9OEIH]GNS9YHU9FRN9SEYNF^9HY9PEGIFNIEION9XHUbNUS9EIL9]NH]JN9KILNUINEFRQ9FRN9ZUHbNI

JEPGIEFNL9MJESS9SREJJ9ZN9OE]EZJN9HY9SKSFEGIGIM9E9JHEL9HY9)DD9bM9YHU9E9PGIGPKP9LKUEFGHI9(D9PGI[

P9 1I9 OESN9 HY9 NaFNUIEJ9 JEPGIEFNL9 MJESS9 YEOELNSQ9 H]NIEZJN9 ]HUFGHIS9 RE_N9 FH9 ZN9 JNYF9 EF9 UNMKJEU9 LGSFEIONS9 YHU9 YGUN9 YGMRFGIM9 EIL9 SPHbN

NaREKSF[9/RGS9]HUFGHI9SRHKJL9ZN9HY9 FHKMRNINL9 TSEYNF^9 FNP]NUNLW9MJESS9EIL9OJNEUJ^9 GILGOEFNL9Z^9SKGFEZJN9_GSGZJN9PEUbGIM[9"%%#'?)@

,EUF 89h!GUN9EIL93GYN9*EYNF^i9HY9FRN9+HLN[

791Y9GISKJEFGIM9MJESS9KIGF9T14=W9GS9KSNL9GI9SGFKEFGHIS9PNIFGHINL9GI9FRGS9*NOFGHIQ9FRNI9HIN9HY9FRN9YHJJHXGIM9SREJJ9E]]J^d
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") '(8P+,#E,18+.#T#<1#9=5-"0!/-9/=9=!-!31#39/-

0!8:#29 !39 0?/&=/6.+9 =!2309 0/9 !8>2/B#9 01#

.52,:!6!099/=901#9=2,8#9,-.93#"/-.90/9,..90/

01#9,#301#0!"3;9W-=!-!31#.+95->2/0#"0#.90!8:#2

?#,01#239,39,92#35609/=972,.5,69"1,-7#390/9!03

>193!/&"1#8!",693025"052#9:2/57109,:/509:9

0#8>#2,052#9,-.98/!3052#9"/-0#-09B,2!,0!/-3;

<1#9=!-!31#398,99:#9/=901#9=/66/?!-7909>#3]

@) =%3-+3)(%31*#%B1K>+#.L.)+8.9a9[,0#2

,-.93/6B#-09:/2-#+

\) $1)>,1*#E(3(.A+.9a9L#8!&02,-3>,2#-09,-.

/>,45#+9,-.

Z) [,0#29 2#>#66#-09 >2#3#2B,0!B#3+9 ?//.

>2!8#23+95-.#2"/,039,-.9 =!-!31!-79"/,03

(76/33+93#8!&76/33+9=6,09,-.96/?931##-);

K,3#.9/-901#9,>>6!",0!/-+901#9,>>2/>2!,0#909>#9/=9=!-!31

31,669:#9"1/3#-;

7;!;:( 'LB+.#%E#:3@A%,14+.

D-"1/2,7#39,2#953#.9>2!8,2!6990/9H/!-901#98566!/-39,-.

02,-3/8390/901#9:#,89/2936,:9012/5719,-9,>>2/>2!,0#

:2,"G#0;9<1#90?/9:,3!"909>#39/=9,-"1/239"/88/-69953#.

,2#]

,) ")>/#13@A%,.969W3#.9?1#2#901#98566!/-391,B#

0/9:#9=!C#.90/901#9=,"#9/=901#9:#,89/2936,:;

:) G*>.A#13@A%,.9 69W3#.9?1#2#9 01#98566!/-3

1,B#901#!2930,209>/!-09/290#28!-,0!/-9,09,936,:X

:#,89/293G!20!-7;

R,"0/239 !-=65#-"!-79 01#9 3#6#"0!/-9 /=9 ,-"1/239 ,-.9 0/

#-352#9 >2/>#29 >#2=/28,-"#9 /=9 01#9 ,-"1/29 .52!-79 !03

3#2B!"#96!=#9,2#]

@) J(18+)+,#6(<1#9=/66/?!-79>,2,8#0#23931,66

:#9",6"56,0#.9=/2901#93#6#"0!/-9/=901#9,-"1/2

.!,8#0#2]

!) `#,.96/,.9,"0!-79/-901#9,-"1/2+

!!) T!B#9 6/,.9 !-"!.#-09 0/9 01#9 ,-"1/29 (?!-.

6/,.&90#-3!6#9/2931#,2)+9,-.

!!!) [#!7109/=9:2,"G#0+9,658!-!589"1,--#63

,-.9/01#29,33/"!,0#.9"/8>/-#-03;

\) <+34)A#6(<1#96#-7019/=901#9,-"1/29!39>2!8,2!69

:,3#.9 /-9 01#9 01!"G-#339 /=9 01#9 76,A!-7

"/8>/-#-039?1!"191,B#90/9:#9=,30#-#.90/901#

:,3#98,0#2!,6;9N-35==!"!#-096#-701931,6696#,.90/

>5669/509=,!652#;

Z) '1)+,(1*#6(L0,!-6#33930##69,-.97,6B,-!A#.9!2/-

,2#9 01#9 0?/98,!-9 09>#39/=98,0#2!,63953#.9 !-

01#98,-5=,"052!-79/=9,-"1/23;

M) =%1)(34#a(<1#9=/66/?!-7909>#9/=9"/,0!-7931,66

:#953#.9:,3#.9/-901#93>#"!=!"9#-B!2/-8#-0,6

"/-.!0!/-98#09?!01]

()*+,-).%)/$##"-)0+/+-)# "-$/+)1#/-#2%#
3&%0#

>&"#)3-/&"9 )':/-+'3+9 !:9
*!)$#-"+9

c)'39%/&#+(9

U33&$)!'&/9 +4%!$-"+9 #!9
3!'(+'$&#)!'9 &'(9 )'9
3!&$#&/9 &"+&$@$/)79#/=9
3!""!$)>+9

V!#W()%9
7&/>&')X+(9

V+&>=9 3!'(+'$&#)!'@9
3!""!$)!'9 &'(9 )'9 3!&$#&/9
&"+&$9

?#&)'/+$$9$#++/9

   
  

     



:7 "#$%&"#'()*%'+%",(-&+.(&/(%"+%#(!012

E) <%1/#/(,+@)(%3#6(K,3#.9/-901#9/2!#-0,0!/-

/=9 01#9,-"1/2+9 01#99,2#9 !-"!.#-09 0/931#,2

6/,.!-7+9 0#-3!6#9 6/,.!-79 ,-.9 "/8:!-#.

6/,.!-79 /=9 =/2"#9 ,-.9 1#-"#9 01#9 >2/>#2

.!,8#0#29,-.9.#>019/=9,-"1/2,7#931,669:#

3#6#"0#.;

%) 51.+# 81)+,(1*# 6( <1#9 8,0#2!,6

"1,2,"0#2!30!"9 /=9 01#9 :,3#9 8,0#2!,69 ,63/

>6,939,98,H/292/6#9!-9,B/!.!-79=,!652#9!-

01#9,-"1/2,7#;9<1#98,0#2!,6931,669:#9/=

35!0,:6#972,.#+91,B#98!-!858901!"G-#33+

31,669 :#9 >2/>#2699 "52#.9 ,-.9 1,B#9 01#

-#"#33,299"/8>2#33!B#9302#33;

b) :3@A%,# .B1@(34# 13/# +/4+# /(.)13@+# 6

D-"1/293>,"!-79!3901#98!-!8589.!30,-"#

:#0?##-90?/9,-"1/29"#-02#96!-#39?!01/509,-

!-=65#-"#9/-901#90#-3!6#9/2931#,29=,!652#96/,.

/=9#!01#29,-"1/2;9<1#96/,.9:#,2!-79",>,"!09

/=9,-9,-"1/29!39!-=65#-"#.9:99,-9,.H,"#-0

,-"1/29 ,-.9 01539 01#9 8!-!8589 ,-"1/2

3>,"!-793>#"!=!#.9:9901#98,-5=,"052#2931,66

:#9 ,.1#2#.;9 `5#9 0/9 2#.5"#.9 8,0#2!,6

B/658#+9,98!-!8589#.7#9.!30,-"#931,669:#

8,!-0,!-#.9 0/9 >2#B#-09 01#9 #.7#9 =2/8

:2#,G!-79,?,99>2#8,052#699?1#-901#9,-"1/2

!39!-30,66#.+9,-.9,63/90/9,"1!#B#901#9=56696/,.

:#,2!-79",>,"!099/=901#9,-"1/2;

') R8P+/8+3)#/+B)A#6(D9"2!0!",69=,"0/29!-

.#0#28!-!-79 6/,.9 ",>,"!09;9 D-"1/23

!-30,66#.9 6#339 01,-98!-!8589.#>019?!66

302#339 01#9:,3#98,0#2!,69,:/B#9 !039 6!8!03

,-.98,99",53#9=,!652#9.52!-79!-30,66,0!/-

/29#C>,-3!/-9/=901#9,-"1/2;

d) R3-(,%38+3)1*#@%3/()(%3#6(Y-B!2/-8#-0,6

"/-.!0!/-39 6!G#9 0#8>#2,052#+9 158!.!09+

3,6!-!09+9#0"+9?!669,==#"0901#9>#2=/28,-"#9/=

01#9 ,-"1/239,-.98,99 6#,.9 0/9>2#8,052#

=,!652#;9 U#-"#+9 ",2#=569 3#6#"0!/-9 /=9 01#

8,0#2!,69,-.9"/,0!-7931/56.9:#9./-#9?1#-

3#6#"0!-79,-"1/239?1!"19,2#90/9:#9!-30,66#.

!-9 6/",0!/-9 35:H#"0#.9 0/9 ,.B#23#

#-B!2/-8#-0,69 !8>,"09 35"19 ,39 "/,30,6

2#7!/-;

7;!;2((C1,/M1,+#'1)+,(1*.

<1#98,0#2!,6+97#/8#0299,-.9=!-!319/=9,66901#91,2.?,2#

8,0#2!,63931,669:#9,39>#29 01#92#45!2#8#-09,-.931/56.

-/09,==#"0901#9>#2=/28,-"#9/=901#976,A!-793930#8;9D66

8,0#2!,639,-.9=!-!31#3931,669:#9,39>#292#6#B,-09N-.!,-

L0,-.,2.39,-.90#30#.9:#=/2#9!-30,66!-79!-0/901#93930#8

!-9,""/2.,-"#90/92#6#B,-09N-.!,-9L0,-.,2.3;

7;9(/@XEDM@FDN>

7;9;1(G1@)%,L

<1#9 8,-5=,"052#29 31,669 #-352#9 01,09 >2/>#29 !-0#2-,6

"/-02/6+9./"58#-0,0!/-9!-"65.!-792#"/2.39/=90#3092#35603

>#2=/28#.9 :#9 8,!-0,!-#.9 ,:/509 01#9 >2/.5"0!/-;9 <1#

,:/B#931,669#-,:6#945,6!099,3352,-"#9/=901#98,0#2!,63

,-.9>2/"#339!-B/6B#.;

7;9;!( C13/*(34#%E#'1)+,(1*.#%3#"()+

<1#9=/66/?!-796!3039,8/-79/01#23+901#9!8>/20,-09=#,052#3

0/9:#9"/-3!.#2#.]

,) D6698,0#2!,63931,669:#91,-.6#.9:99?/2G#239?1/

1,B#9:##-9>2/B!.#.9,>>2/>2!,0#902,!-!-79,-.

,?,2#-#339 /-9 01#9 0#"1-!45#39 0/9 1,-.6#9 01#

8,0#2!,639,-.931,669/>#2,0#9?!019,9=56693#09/=

IIY9(I#23/-,69I2/0#"0!/-9Y45!>8#-0);

:) T,27#976,339>,-#39/29>,-#63931,669:#91,-.6#.

?!019 B,"5589 "5>3;9 P,2#9 31,669 :#9 0,G#-9 0/

#-352#901,0901#9B,"5589"5>39,-.901#976,339,2#

>#2=#"0699"6#,-;

") D6698,0#2!,63931,669:#91,-.6#.9?!019.29+9"6#,-+

76/B#39 ,-.9 31,669 -/09 "/8#9 !-9 "/-0,"09 ?!01

2/5719 352=,"#39 /29 1,2.9 /:H#"03+9 !-9 /2.#29 0/

,B/!.93"2,0"1#3+9.#-039/29:2#,G,7#;

.) T,:#639,-.98,2G!-7931,669-/09:#9>509/-9 01#

"/,0#.9 3!.#9 /=9 76,33+9 ,-.9 ,-99 2#6,0!B#

8/B#8#-09/=901#9"/,0!-79?!01901#9-#C0976,33

>,-#931,669:#9,B/!.#.;

7;9;9( ',13.B%,)1)(%3#13/#<%4(.)(@.

[1!6#902,-3>/20!-798,0#2!,639=2/89B#-./290/9=,"0/29+

?!01!-901#9=,"0/29+90/9,-.9=2/89352=,"#9=!-!319"/,0#2+

=!-!31#.9 7//.39 0/9 3!0#9 ,-.9 8/B#8#-09 /=9 =!-!31#.

7//.39 ,09 3!0#9 ",2#9 31/56.9 :#9 0,G#-9 0/9 #-352#9 01#

=/66/?!-7]

,) R!-!31#.9352=,"#9!39,.#45,0#699>2/0#"0#.9?!01

,9>2/0#"0!B#90,>#9?1!"19",-9:#9#,3!6992#8/B#.

?!01/5096#,B!-79,-992#3!.5#;

O^<Y9a9_/309>2/0#"0!B#90,>#39#!01#29>##69/==9/29,.1#2#

0/901#935:302,0#9?1#-9#C>/3#.90/9WS9=/298/2#901,-9012##

8/-013;

:) L5!0,:6#9 :6/"G!-7+9 #.7#9 >2/0#"0!/-+9 "2,0!-7+

#0"+9,2#9./-#90/9,B/!.9.#-039,-.97/57#3;

") U,2.?,2#9 !39 3#"52#.9 ,-.9 -/09 .,8,7#.9 !-

02,-3!0;

.) _,0#2!,69 !39,.#45,0#6993#"52#.9 !-9 01#9 025"GX

"/-0,!-#29#3>#"!,6699?1#-901#97//.39,2#93#-0

,39 6//3#9 "/-0,!-#29 6/,.9 (TPT)9 /29 >,20!,6

31!>8#-09,B/!.!-79,-99.,8,7#3;

#) T!=0!-79 #45!>8#-0Q39 31,669 :#9 ,.#45,0#69

#-7!-##2#.9 =/29 ",>,"!09+9 3,=#099 ,-.9 :,6,-"#

(#3>#"!,6699?1#-95-!039,2#9B#2991#,B9);

=) L5!0,:6#9JDQ9=2,8#39/29"530/8!A#.9 02,-3>/20

35>>/20931,669:#953#.;

7) e#"/88#-.,0!/-39 =2/89 76,339 35>>6!#2

0/?,2.3901#9>2/0#"0!B#9=!68931,669:#9=/66/?#.;

   
  

     



3#4$(2(5$4*-$*4#'(+.5%,"(6(5.-$%&"(7(,'#55(#"+(,'#8%", :T

7;K( %>CF@AA@FDN>

7;K;1( "()+#">,-+L#%E#5>(*/(34

,) _#,352!-79 01#9 #6#B,0!/-9 ?!.019 ,-.9 1#!710+

,3"#20,!-!-7901#972!.9>,00#2-9!-"65.!-79>/3!0!/-

/=9B!3!/-9,-.93>,-.2#69=2,8#3+9 01#9 6#B#639/=

"/-"2#0#9 ,-.9 8,3/-299 !-9 C+9 99 ,-.9 A9 ,C!3+

"1#"G!-79,-.92#"/2.!-7901#9>2#3#-"#9/=9,-9

.!==#2#-"#9!-9>658:-#339/=9H,8:3+9:#,89,-.

"/658-9=,3"!,9,-.930##693025"052#39,2#901#9G#9

,"0!B!0!#39 -#"#33,299 !-9 .#"!.!-79 01#9 =!-,6

=,:2!",0!/-98#,352#8#-03;

:) T#B#66!-79(3#00!-79C&,C!3+9"/88/-93!6696#B#69=/2

,669#6#B,0!/-9,-.9,.H5308#-09!-9:2,"G#09.#>01)

,-.9352B#9!-79(8#,352!-79C&,C!39.!30,-"#9,-.

3#00!-7901#9?!.019,-.91#!7109=/29,669#6#B,0!/-)

,2#9 !-B/6B#.9 !-9 01#9>2/"#339/=93!0#9352B#99/=

:5!6.!-7;9<1#9G#99>2/"#33#39,2#96!30#.9:#6/?]

@) ?,%@+..+.#(3#*+-+**(34W

!) <1#9 3!669 :/00/89 6#B#69 /=9 ,669 01#

76,A!-79#6#B,0!/-39!390/9:#9"1#"G#.

:99=!C!-79,9"/88/-9:#-"18,2G9,-.

01#9 2#,.!-79 31/56.9 :#9 2#"/2.#.9 ,0

8!-!8589/-#98#02#9.!30,-"#;

!!) D=0#29 0,G!-79 01#9 2#,.!-79 ?#9 ",-

6/",0#9 01#91!71#309,-.9 6/?#309>/!-0

,-.9 01#-9 ?#9 ",-9 .#"!.#9 5>/-

"/88/-9 6#B#69 /=9 ,669 76,A!-7

#6#B,0!/-3;

!!!) <1#9:#-"18,2G931,669:#9,9>#28,-#-0

8,2G+9 1#-"#9 ?#9 31,669 :#9 53!-79 /!6

>,!-098,2G9!-9=/289/=95>3!.#902!,-76#

!B) <1#96#B#639/=9,669:#,89:/00/839,-.

5>930,-.+9!=9,-9+9"/8!-79,"2/33901#

76,A!-79#6#B,0!/-39,09,669=6//239,2#90/

:#98#,352#.;

B) D-99 /01#29 >/!-09 01,09 ",-9 ,==#"0

=,:2!",0!/-9.2,?!-7390/9:#9-/0#.;

\) ?,%@+..+.#(3#.>,-+L(34W

!) <1#9 0/0,69 ?!.019 31,669 :#9 8#,352#.

53!-79 ,9 01#/./6!0#9 ,-.9 2#"/2.#.9 ,0

/-#9>6,-#;

!!) N09 31,669 :#9 "2/339 "1#"G#.9 :9

8#,352!-79 #C!30!-79 "/658-9 0/

"/658-9(,09/01#29>6,-)9.!30,-"#;

!!!) <1#9 0?/9 #-.9 >/!-09 ePP9 31,669 :#

8#,352#.9 =/29 >658:-#33;9 N=9 ,-9

.!==#2#-"#9 !39 /:3#2B#.+9 ,.H5309 01#

2#,.!-79/=9=!23090?/930#>3;

7;K;!( !3.)1**1)(%3#'%*+,13@+

<1#9#==#"09/=9!-30,66,0!/-90/6#2,-"#9!39B!0,69=/29,-9909>#

/=976,A#.93930#890/9>#2=/289,39>#2901#92#45!2#8#-09,-.

01#93>#"!=!#.9>#2=/28,-"#;9R/293025"052,6976,A!-7+901#

!-30,66,0!/-90/6#2,-"#3931,669:#9302!"0699=/66/?#.9!-9/2.#2

0/9 ,3352#9 01,09 01#9 3#,6,-09 H/!-09 />#-!-79 8##039 01#

3>#"!=!#.9 8!-!8589 ,-.9 8,C!8589 H/!-09 />#-!-7

.!8#-3!/-3;

7;K;9 (0%%/#!3.)1**1)(%3#?,1@)(@+.

<1#9 7//.9 >2,"0!"#39 !-B/6B#.9 !-9 !-30,66!-79 ,9 76,A!-7

3930#891,B#9:##-9",0#7/2!A#.91#2#5-.#2;

7;K;9;1( :3@A%,14+

,) D-"1/29 !-30,66,0!/-9 31,669 :#9 ",22!#.9 /509 :9

,>>2/>2!,0#69945,6!=!#.9>#23/--#69,-.95-.#2

01#935>#2B!3!/-9/=901#9>#23/-92#3>/-3!:6#9=/2

0#"1-!",698,00#239/=901#93!0#;

:) N-30,66,0!/-9 31,669 :#9 !-9 ,""/2.,-"#9 ?!019 01#

8,-5=,"052#2Q39 3>#"!=!",0!/-39 ,-.9 .2,?!-73

53!-79 01#9 0//639 !-.!",0#.9 !-9 01#9 0#"1-!",6

./"58#-03;

") W3#9/=9 01#9,-"1/29 31,669:#9/-699,39>#29 01,0

35>>6!#.9 :99 01#9 8,-5=,"052#29 ,-.9 ?!01/50

"1,-7!-7X#C"1,-7!-79 01#9"/8>/-#-039/=9,-

,-"1/2;

.) P1#"G39:#=/2#9>6,"!-79 01#9,-"1/29 0/9#-352#

01,0901#9302#-7019"6,339/=901#9"/-"2#0#9!-9?1!"1

01#9,-"1/29!390/9:#9>6,"#.9!39!-901#92,-7#97!B#-

,-.9!39-/096/?#2901,-901,09/=901#9"/-"2#0#90/

?1!"1901#9"1,2,"0#2!30!"96/,.39,>>69;

#) Y.7#9.!30,-"#9,-.93>,"!-7931,669:#9-/09 6#33

01,-9 01#9 3>#"!=!#.9 B,65#39 ?!01/509 8!-53

0/6#2,-"#3;

7;K;9;!( ">P7.),>@)>,+.

,) N-9 /2.#29 0/9 ,B/!.9 >193!",69 "/-0,"09 ?!019 01#

>,-#639,-.9=2,8#39.52!-793#,6,-09,>>6!",0!/-+

?1!"19 8!7109 ",53#9 ,.1#3!/-9 6/33+9 53#9 /=

>/?.#2&=2##96,0#C976/B#3931,669:#953#.+9.52!-7

>,-#69>6,"#8#-0;

:) I2/>#29 ,6!7-8#-09 ,-.9 3#00!-79 /509 /=9 01#

35:&=2,8#9 !39"2!0!",69 !-9#-352!-79 01#9#,3#9/=

/>#2,0!/-9/=901#9?!-./?X.//2;

") D-"1/2X:/6091#,.39,-.9H/!-039:#0?##-9#C0#2-,6

?,669 ,-.9 35:&=2,8#9 31/56.9 :#9 3#,6#.9 ?!01

3#,6,-09=/29#==#"0!B#9?,0#290!710-#33;

.) I2!/290/9=!C!-7901#98,!-9=2,8#+901#935:&=2,8#

31/56.9:#9"1#"G#.9=/29,-99>193!",69.,8,7#3

,-.9 ,-99 .,8,7#.9 35:&=2,8#9 31/56.9 :#

2#>,!2#.9/292#>6,"#.;

#) L#00!-79/509/=9 01#935:&=2,8#931/56.9,63/9:#

B#2!=!#.9 :#=/2#9 01#9 !-30,66,0!/-9 /=9 01#9 8,!-

=2,8#;

=) `5309,-.9.#:2!39,""5856,0#.9!-901#935:&=2,8#

"/56.9,==#"0901#9,6!7-8#-09,-.9=!C!-79/=901#

8,!-9=2,8#9,-.98,99,63/9",53#9:6/"G,7#90/

01#9?##>91/6#3+92#3560!-79!-9/B#2=6/?9/=9,-9

   
  

     



20 "#$%&"#'()*%'+%",(-&+.(&/(%"+%#(!012

!-"!.#-0,69?,0#29!-0/901#9!-0#2!/2+9,-.93/9!0931,66

:#9>2/>#2699"6#,-#.9:#=/2#9,33#8:69;

7;K;9;9( "+1*13).

,) D669"/8>/-#-039(76,339,-.9=2,8!-798#8:#2

35"19,39,658!-!58)9 2#"#!B!-79 01#9 3025"052,6

76,A!-79 3!6!"/-#9 3#,6,-09 31,669 :#9 ?!>#.

01/2/571699?!019,9"6#,-9"6/019.,8>#-#.9?!01

,9"6#,-#292#"/88#-.#.9:9901#98,-5=,"052#2+

,-.9!88#.!,0#699=/66/?#.9:99,9.299?!>#+953!-7

"6#,-9"6/01;

:) D669 352=,"#39 /-"#9 "6#,-#.X>2!8#.9 31,669 :#

1,-.6#.9",2#=566993/9,39-/090/9"/-0,8!-,0#901#

352=,"#;

") <1#935:302,0#3931,669:#9G#>09=2##9=2/898/!3052#+

"/-.#-3,0!/-+9.5309,-.9/01#29!8>52!0!#3;

.) D-9,>>6!",0!/-9 0#8>#2,052#9 2,-7#9/=9f@FgP

0/9fMFgP9(/29,393>#"!=!#.9:9901#98,-5=,"052#2)

!392#"/88#-.#.9,-.931,669:#9,.1#2#.90/;

#) L5:302,0#90#8>#2,052#39!-9#C"#339/=9fEFgP9?!66

,.B#23#699,==#"09"52!-79>2/"#339,-.9,63/901#

,.1#3!/-9/=901#93#,6,-090/901#935:302,0#;

=) _!-!8,69 0!8#9 31,669 :#9 0,G#-9 =/29 "6#,-!-7+

>6,"#8#-09 ,-.9 3#,6!-79 /=9 >,-#639 3!-"#

#-B!2/-8#-09"/-.!0!/-39,09H/:93!0#9",--/09:#

"/-02/66#.;

7) <#8>/2,299=,30#-#2398,99:#953#.90/9G##>901#

H/!-03930,:6#9.52!-7901#9"52!-79>2/"#339/=901#

3#,6,-039,-.901#9931,669:#92#8/B#.9/-699,=0#2

"/8>6#0#9"52#9,-.9,.1#3!/-91,39:##-9,"1!#B#.

:9901#93#,6,-0;

1) <//6!-79/=901#93#,6,-0931,669:#9./-#9?!0196!710

>2#3352#+9 ?!01!-9 E9 0/9 @F9 8!-+9 :#=/2#9 ,9 3G!-

=/2839/-901#93#,6,-0;

H) DB/!.901#953#9/=9?#090//6!-79,!.3935"19,393/,>3

,-.93/6B#-03;9`2990//6!-79!39,>>2/>2!,0#;

G) _,3G!-790,>#931,669:#953#.9!-9#-352!-79-#,0

302,!710&6!-#9,>>6!",0!/-9,-.9,B/!.!-7938#,23;

8) <1#9 8,3G!-79 0,>#9 31,669 :#9 2#8/B#.

!88#.!,0#699,=0#290//6!-791,390,G#-9>6,"#9,-.

:#=/2#901#93#,6,-0930,20390/9"52#;

-) <1#9 7#-#2,69 2#"/88#-.,0!/-9 =/29 01#

,>>6!",0!/-9/=93025"052,693#,6,-092#45!2#.9=/2

,9 M9 3!.#.9 3930#8+9 :/-.!-79 01#9 76,339 0/9 01#

,658!-!589=2,8#931/56.9:#9./-#9!-9,9=,"0/29

,08/3>1#2#;

>) P/8>6#0#945,6!099"/-02/69>2/"#339?!0192#3>#"0

0/9 352=,"#9 >2#>,2,0!/-+9 30/2,7#+9 3#,6,-0

,>>6!",0!/-9 ,-.9 45,6!099 "1#"G9 ,2#9 0/9 :#

!8>6#8#-0#.9 !-9 01#9 =,"0/299 ?!019 =566

02,"#,:!6!09;9 N-9 8/309 ",3#39 3#,6,-0

8,-5=,"052#2391,B#945,6!0992#45!2#8#-039,-.

./"58#-0,0!/-9>2/"#3392#6,0#.90/9?,22,-0!#3

?1!"19-##.90/9:#9=/66/?#.;

4) !37.()>9 ,>>6!",0!/-9 8,99 :#9 2#45!2#.9 =/29 \

3!.#.93930#8+92#02/=!0+92#>,!29,-.938,669,2#,3

!-9,9 =,h,.#;9L#,6,-098,-5=,"052#23931/56.

:# 9 "/-0,"0#. 9 0/ 9 7#0 9 H/: 9 3>#"!=!"

2#"/88#-.,0!/-9/-93#,6,-09,>>6!",0!/-9=/2

(37.()>9,>>6!",0!/-;

7;K;9;K( !3.)1**1)(%3

<1#9=2,8!-79,-.9=!C!-793930#89/=901#9>,-#6931/56.+9!-

-/9",3#+9",53#931#,29302#33#39!-901#9>,-#6+9#!01#295-.#2

01#9 !8>,"09 /=9 #C0#2-,69 =/2"#39 /29 .5#9 0/9 .!==#2#-0!,6

#C>,-3!/-9/=9"/8>/-#-03;9<1#9=/66/?!-7931,669:#90,G#-

",2#9/=]

,) D669=2,8!-7931,669:#9"1#"G#.9>2!/290/976,A!-7

0/9,3352#9 01,09 01#9/>#-!-79 !39 345,2#+9>658:

,-.93#"52#93/9 01,09 01#95-!=/2893#,6,-09:!0#+

=,"#9,-.9#.7#9"6#,2,-"#39,2#98,!-0,!-#.;

:) N-3>#"09,669:5009,-.98!02#9H/!-039,-.9!=9=/5-.

/>#-+901#9931,669:#93#,6#.953!-793#,6,-039>2!/2

0/976,A!-7;

") _!-!8589#.7#9"6#,2,-"#3931,669:#98,!-0,!-#.

:#0?##-976,339,-.93,31+9,398#-0!/-#.9:9901#

8,-5=,"052#2;

.) L#00!-79 :6/"G39 31,669 :#9 53#.9 0/9 35>>/209 01#

76,3395-!09?1!"1931,669>2#B#-0901#9,..!0!/-9/=

302#339,>>6!#.9/-9 01#9 3025"052,69 0#-3!6#9:#,.

.5#90/901#93#6=&?#!7109/=976,33;

#) D.1#3!/-9 0#3039 31,669 :#9 >#2=/28#.9 :99 01#

"/-02,"0/2X,7#-"99,0901#9:#7!--!-79,-.9.52!-7

01#9!-30,66,0!/-9>2/"#33;

7;:( $?CFD>O

7;:;1 (<1P%,1)%,L#'+.)(34

<1#9 76,A!-79 3930#89 !39 35:H#"0#.9 0/9 B,2!/539 ,.B#23#

#-B!2/-8#-0,69"/-.!0!/-39,-.9!8>,"039.52!-79!0393#2B!"#

6!=#;9D9>2/>#2699.#3!7-#.9,-.9!-30,66#.976,A!-793930#8

8,99:#9,:6#90/92#3!309,-998,H/29.,8,7#90/9!03930,:!6!09

/29>#2=/28,-"#95-.#29,-99"/-.!0!/-9?!01!-9!039#==#"0!B#

6!=#9 0!8#;9 <1#9 76,A!-79 3930#89 ,-.9 !039 "/8>/-#-0

8,0#2!,63931,669:#9 0#30#.9 =/29 01#9 2#45!2#.9>,2,8#0#23

,-.9>#2=/28,-"#;

7;:;!9 G(+*/_V37"()+#'+.)(34

<#30!-79/=901#976,A!-793930#89,39,9?1/6#95-!09!-93!0#9(01#
=!#6.)935:H#"090/96/,.39,-.9#==#"03935"19,39?,0#29!-=!602,0!/-+
?!-.9(,!2)9!-=!602,0!/-+9,"/530!"9!-356,0!/-+9=!2#9!-356,0!/-+
01#28,69>#2=/28,-"#+93025"052,69>#2=/28,-"#+9#0"+98,99:#
",22!#.9/509=/293>#"!=!"9",3#39,398505,6699,72##.90/9:#0?##-
01#9>,20!#39"/-"#2-#.+90/9#-352#91/8/7#-#!09;

<1#9=/66/?!-79>#2=/28,-"#90#3039,2#90/9:#9"/-.5"0#.
/-93025"052,6976,A!-793930#8+9!=9,2#,9/=93025"052,6976,A!-7
#C"##.39\9EFF98\9 =2/89 01#9"#20!=!#.9 6,:/2,0/2!#3+9,3
>#2901#93>#"!,6!3096!0#2,052#]

   
  

     



3#4$(2(5$4*-$*4#'(+.5%,"(6(5.-$%&"(7(,'#55(#"+(,'#8%", 21

,) I#2=/28,-"#9T,:/2,0/299<#309=/29D!29T#,G,7#
<#309 (iEF9 I,9 0/9 9 iZFF9 I,)9 ,-.9 (fEF9 I,9 0/
fZFF9 I,)9 =/29 ,9 2,-7#9 /=9 0#30!-79 6!8!09 @9 0/

\FF 8S1;

:) L0,0!"9 [,0#29 I#-#02,0!/-9 <#309 (EF9 I,9 0/

@9EFF9I,)9=/29,92,-7#95>90/9\9FFF986;

") `9-,8!"9 [,0#29 I#-#02,0!/-9 (EF9 I,9 0/

@ EFF9I,)9=/29,92,-7#95>90/9\9FFF986;

.) L025"052,69 I#2=/28,-"#9 `#=6#"0!/-9 ,-.

.#=/28,0!/-9 :99 30,0!"9 ,!29 >2#3352#9 0#309 (@;E
0!8#39 .#3!7-9 ?!-.9 >2#3352#9 ?!01/509 ,-9
=,!652#)9=/29,92,-7#95>90/9EF988;

#) L#!38!"9_/B#8#-09<#309(5>90/9ZF988);

7;2( <@D>F?>@>M?(@>B(+HE@XDADFZ

7;2;1( '1(3)+313@+#!3E,1.),>@)>,+

e#756,298,!-0#-,-"#9/=901#9:5!6.!-79=,",.#39>6,939,-
!8>/20,-092/6#9!-901#91/6!30!"9:5!6.!-798,!-0#-,-"#;9<1#
,""#3393930#83931,669>2/B!.#935==!"!#-09,>>2/,"19?1!"1
#-,:6#39,669>,2039/=901#9=,h,.#90/9:#92#,"1#.93,=#699=/2
01#9>52>/3#9/=9"6#,-!-7+9!-3>#"0!/-9,-.98,!-0#-,-"#
,-.9,63/9/==#291!719?/2G9#==!"!#-"990/901#98,!-0#-,-"#

?/2G#23+9?!01/509,63/91!-.#2!-7901#9,#301#0!"39/=901#
:5!6.!-7;9<1#9>2/B!3!/-39/=9I,209@\9JD33#09,-.9R,"!6!09
_,-,7#8#-0Q9/=901#9P/.#98,99,63/9:#92#=#22#.;

<1#9 8#,-39 /=9 ,""#339 ,-.9 35>>/20!-79 !-=2,3025"052#
31/56.9:#9#30,:6!31#.9,09 01#9.#3!7-930,7#93/9 01,09 01#
6/,.39,2#9>2/>#2699#-B!3,7#.9=/2;

R,h,.#9,""#3392#45!2#8#-039"/8#9!-98,-99B,2!#0!#39,-.
8,99 >2#3#-09 "1,66#-7#3;9 I/?#2#.9 ,""#339 "2,.6#39 =/2
=,",.#9,""#33+9"6#,-!-79/=901#976,339.!2#"0699=2/8901#
72/5-.+9 1/!3039 :,3#.9 ,""#339 ,-.9 ?!-./?9 :,3#.
"6#,-!-7X,""#339=2/89!-3!.#901#9:5!6.!-79,2#93/8#9/=
01#9 "/88/-9 0#"1-!45#39 #8>6/9#.;9 e#"#-069+9 ,""#33

0#"1-!45#3953!-792/>#391,B#9:##-953#.9=/29=,",.#9,""#33
,-.9,2#97#-#2,6699"/-3!.#2#.90/9:#93,=#+9>2/B!.#.901#
?/2G#2391,B#9:##-902,!-#.9,-.9,2#953!-79,66901#9"/22#"0
3,=#099#45!>8#-09,-.9>2#",50!/-3;

N-9 -#,2699 ,669 ",3#3+9 =,h,.#9 ,""#339 ,-.9 8,!-0#-,-"#
2#45!2#39,9?/2G#290/9:#9#C>/3#.90/9?/2G!-79,091#!710
?!019!039,33/"!,0#.92!3G3;9<1#2#=/2#+953#9/=91#!71093,=#09
#45!>8#-0+9 ,-"1/29 >/!-09 ,00,"18#-039 (6!G#9 01#9 =,66
2#302,!-09/29=,669,22#3093930#8)9,-.901/3#97!B#-9:#6/?

31/56.9:#9#8>6/9#.]

,) D%%E#4>1,/,1(*.#T#[1#-9"1//3!-79#45!>8#-0
=/29?/2G!-79,091#!7103+9"/66#"0!B#9>2/0#"0!/-

6!G#92//=975,2.2,!6398,99,63/9:#9"/-3!.#2#.;
e//=9 75,2.2,!639 #-352#9 01,09 ,669 53#239 ,2#
>2/0#"0#.9 =2/89 =,66!-79 ?!01/509 01#9 -##.9 =/2
3>#"!,6!3#.902,!-!-79,-.X/29#45!>8#-0;9<1#9
,63/9#6!8!-,0#901#9-##.9=/292#3"5#9>2/"#.52#3
0/9 :#9 >509 !-9 >6,"#;9 e//=9 75,2.2,!639 ,2#

,B,!6,:6#9 !-9 =!C#.+9 =2##9 30,-.!-7+9 302,!710
5>2!710+9"2,-G#.95>2!7109/29"/66,>3!:6#;

:) G1**#1,,+.)#.L.)+8.#13/#E1**#B,+-+3)(%3#@1P*+

.L.)+8.# T# R,669 ,22#309 3930#839 ,66/?9 3,=#

,""#339 0/9 2//=9 ,2#,3l=/29 8,!-0#-,-"#9 ,-.

!-3>#"0!/-390/9:#9",22!#.9/509:99?/2G#23;9W3#23

/=901#9=,669,22#3093930#8392#45!2#9?#,2!-79/=

=5669 :/.99 1,2-#33#39 ,-.9 ,00,"18#-09 0/9 01#

",:6#X=,669,22#3093930#89B!,9,9 6,-9,2.9(2/>#)

,-.9315006#9.#B!"#9?1!"19,66/?3901#890/9?,6G

01#9=56696#-7019/=901#93930#89?!01/5091,B!-790/

.#0,"19 =2/89 01#93930#8;9R,669,22#3093930#83

31,669:#9/=909>#391/2!A/-0,6+9/B#21#,.+936/>!-7

,-.9B#20!",696!=#6!-#909>#9,-.931,669"/8>6990/

01#92#6#B,-0X,B,!6,:6#930,-.,2.3;

`#>#-.!-79/-901#9>2/H#"092#45!2#8#-0+901#98,!-0#-,-"#

!-=2,3025"052#931,669"/-3!309/=901#9=/66/?!-793930#83]

@) D%%E# ),%**+L_=,1/*+.# T9 R!C#.9 /29 ,.H530,:6#

H!:+90#6#3"/>!"9H!:+9"2,.6#9?!019>,-0/72,>1;

\) D1(*#.L.)+8.#T#U//G#.+9,-"1/2#.+9052-0,:6#3+

2/0,299>6,0#3;

Z) V)A+,#.L.)+8.#T#D..!0!/-,69?!-"1#39=/2976,33

2#>6,"#8#-0+9 >,2G!-79 >/3!0!/-3X6!=0!-7

>6,0=/283;

7;2;!( '1(3)+313@+#%E#'1)+,(1*.

<1#976,A!-793930#89,-.901#9,33/"!,0#.98,0#2!,6392#45!2#9,

35!0,:6#9.#72##9/=98,!-0#-,-"#+9!=901#99,2#90/9=56=!66901#!2

!-0#-.#.9?/2G!-79 6!=#;9Y,2699.#0#"0!/-9/=9.#=#"039",-

8!0!7,0#9#C>#-3!B#92#>,!239/292#>6,"#8#-096,0#2;9<1#9.#72##

/=9!-3>#"0!/-9,-.98,!-0#-,-"#92#45!2#.9?!669.#>#-.9/-

01#909>#9/=976,A!-793930#89,-.9!039!-0#-.#.9.#3!7-96!=#;

7;2;9( =%88%3#?,1@)(@+.#E%,#'1(3)+313@+

<1#9 "/88/-9 >2!-"!>6#9 8,!-0#-,-"#9 >2,"0!"#39 0/9 :#

=/66/?#.931,669:#9,397!B#-9:#6/?]

,) [1#-9 53!-79 01#9 "6#,-!-79 #45!>8#-09 /2

",229!-79/5098,!-0#-,-"#9/-9 01#9#C0#2!/29/=

01#9 :5!6.!-7+9 01#9 2!3G9 0/9 >#23/--#69 ,-.

>2/>#209+9>2!/29 0/9 01#930,209/=9?/2G931,669:#

,33#33#.9,09=!230;

:) [1#2#9,>>6!",:6#+945,6!=!#.9>#23/--#690/9",229

/5092/50!-#9/29"/8>6#C98,!-0#-,-"#931,669:#

#8>6/9#.;

") I/?#2935>>6!#398,99-##.90/9:#9!3/6,0#.9>2!/2

0/98,!-0,!-!-79#6#"02!",6699/>#2,0#.9#45!>8#-0

35"19,398/0/2390/9/>#-!-79B#-03+92/66#29:6!-.3

0/9,02!5892//=9,-.98,!-9#-02,-"#9>,339.//23;

.) [1!6#9,""#33!-7901#9#C0#2-,69=,h,.#+9=,669,22#30

3930#839 31,669 ,6?,939 :#9 53#.9 #B#-9 ?1!6#

?/2G!-79!-901#91/53#9"2,.6#;

#) _,-5=,"052#2Q39!-3025"0!/-3931,669:#9=/66/?#.

?1#-953!-79"6#,-!-79=65!.39,-.931,669-/09:#

8!C#.95>9?!019.2!-G!-79?,0#29/2901#96!G#;9</

   
  

     



2! "#$%&"#'()*%'+%",(-&+.(&/(%"+%#(!012

#"".i(#

(=*1>.+9E;@;@)

<%"%<*<(3.4/&4<#"-.(4.j*%4.<."$(&/(,'#8%",(/&4(.i$.4%&45

#G1( <1#9>,-#693!A#9.#3!7-9/=901#9#C0#2!/2976,339=/2901#

:5!6.!-79 !39 ./-#9 !-9 ,""/2.,-"#9 ?!019 01!39 L#"0!/-

"/-3!.#2!-7901#9#==#"09.5#90/9?!-.96/,.+9/01#29!8>/3#.

6/,.+93#!38!"9.#3!7-;9<1#909>#9/=976,A!-790/9:#9!-30,66#.

!39.#0#28!-#.9"/-3!.#2!-79158,-93,=#099!-9P;

N-9 01#9 .#0#28!-,0!/-9 /=9 01#9 #-#2799 ,-.9 01#28,6

>#2=/28,-"#9 /=9 01#9 76,A!-7+9 01#9 012##9 "/8>6!,-"#

,>>2/,"1#39>2#3"2!>0!B#9!-9-,052#+9.#=!-#3901#98!-!858

76,A!-7X76,A!-793930#892#45!2#8#-090/9:#98#0;

<1#9>2#3"2!>0!B#9B,65#39,2#93>#"!=!#.9?!0192#3>#"09 0/

01#97#/72,>1!"9"6!8,0!"9A/-#9,-.976,A!-79,2#,9/=901#

:5!6.!-7;

#G!( )*%'+%",(/.".5$4#$%&"5

<1#9 =#-#302,0!/-9 31,669 "/8>699 ?!019 01#9 8,C!858

76,A!-79,2#,9?#!710#.9/-96&B,65#9,-.93/6,29=,"0/29,3

7!B#-9!-9<,:6#9ZM;

<1#9?!-./?9?,6692,0!/9([[e)9!39.#=!-#.9:9901#90/0,6

=#-#302,0!/-9,2#,90/901#90/0,6972/339,2#,9/=901#9:5!6.!-7

#-B#6/>#9 ?1!"19 !39 6!8!0#.9 0/9 bF9 >#2"#-0;9 <1#

"/22#3>/-.!-798!-!8589B!3!:6#96!710902,-38!33!/-9!3

7!B#-9 :#6/?;9 R/29 =#-#302,0!/-9 ,2#,9 72#,0#29 01,-9 bF

>#2"#-0+9.++9/01#293>#"!,6!3096!0#2,052#;

FFD '(3(8>8#U(.(P*+

<(4A)#',13.8(..(%3

I#2"#-0

F9i9F;Z \b

F;Z@9i9F;M \F

F;M@9i9F;E @%

F;E@9i9F;% @Z

F;%@9i9F;b @@

$@XA?(9K(!G @̀AH?(4?aHDE?W?>F(UNE

,A@JD>O(5ZCF?W
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46,(C6-+)11=9)-'9:*,+(;)11=;9>4*9.,*559,*9'(00*,*-+()1

9.9+69D@9894*(24+954)1198*9DFF9H)798*=6-'9D@9899.9+6

[F98954)1198*9M@F9H)9)-'98*=6-'9[F98954)1198*9BFF H);

PN>Q^

1(_=;1(;93)+*,9.*-*+,)+(6-9 (596.+(6-)19)-'9 +4*9.),)8*+*,59),*

+69 8*9 )2,**'9 89+9)11=9 8*+3**-9 +4*9 ,*1*:)-+9 5+)A*461'*,5;

`63*:*,79;=;1(;93)+*,9.*-*+,)+(6-9(59-6+9)..1(;)81*9+6951('(-2

'66,59)-'93(-'635;

!(a*+3**-9*);49 +*5+793)+*,954691'98*9',)(-*'9)-'9 (09,*K9(,*'

M@F9H)9.,*559,*9)..1(*'906,9)9.*,(6'9609\98(-9+6901954969+9+4*

#"".i(/

L=*1>.+9O;\;@M

3.4/&4<#"-.($.5$5(/&4(,'#8%",(5=5$.<

3)+*,9 0,689 +4*9 5=5+*8;9>4*,*9 54691'9 )15698*9 )9 8(-(898960

@F98(-9)+9C*,69.,*559,*98*+3**-9+*5+5;

/GK 5$4*-$*4#'('&#+($.5$(R100(3.4-."$

+.5%,"([%"+('&#+S

>4*9'*01*;+(6-9;,(+*,()960921)559)-'90,)8(-298*88*,5

54)1198*9)595.*;(0(*'9(-92;9;2;!;

P69')8)2*96,94),80919.*,8)-*-+9'*06,8)+(6-9609)-=

.),+59*?;*.+95*)1(-298)+*,()15954)1198*9069-'9)+9+4*

8)?(8989+*5+(-29.,*559,*;9J*5('9)19'(5.1);*8*-+960

5+,9;+9,)198*88*,954)119-6+9*?;**'95.)-X@9FFF;9>4*

51(..)2*9 )+9 59..6,+59 )-'9 0(?(-29 54)119 -6+9 *?;**'

@988;

/G:( 5.%5<%-(4#-k%",($.5$

_,(+*,()954)1198*9+4*986:*8*-+9609+4*9598G5+,9;+9,*9(-

+4*946,(C6-+)19 L\XbM9'(,*;+(6-5;9N.+(6-)19 +*5+(-29 06,

:*,+(;)19 86:*8*-+59 L\XbM9 54)119 8*9 8)5*'9 6-9 598G

5+,9;+9,*986:*8*-+9 +69);;6886')+*9 1(:*9 16)'79 16-2

+*,89;,**.79;6198-9546,+*-(-29)-'9+4*,8)19*16-2)+(6-

6,9;6-+,);+(6-;9P6921)5598,*)A)2*96,90)11969+9(59)1163*';

/-=9')8)2*954)1198*9*)5(1=9,*.),)81*93(+469+9)-=9.),+

,*.1);*8*-+59,*K9(,*';9P693)119;68.6-*-+90)1169+9(5

)1163*';

/G2 )*%'+%",( <#%"$."#"-.( *"%$( R)<*S

3*''(&*$($.5$(R[]."(#33'%-#)'.S

/9+*-5(1*916)'96098(-(8989@;@9AP954)1198*9)..1(*'96-

+4*9acd9,*5+,)(-+9(-9+4*9061163(-29'(,*;+(6-5S

)M `6,(C6-+)11=9+69+4*9,(24+9)-'94*1'906,9)9.*,(6'

609@98(-;

8M `6,(C6-+)11=9+69+4*91*0+9)-'94*1'906,9)9.*,(6'

609@98(-;

;M e*,+(;)11=99.3),'9 )-'94*1'9 06,9 )9.*,(6'960

@98(-;

'M e*,+(;)11=9'63-3),'9)-'94*1'906,9)9.*,(6'960

@98(-;

/0+*,9*);49 5+*.9 +4*9acd9 ,*5+,)(-9 54691'9-6+9 0)(196,

4):*9.*,8)-*-+9'*06,8)+(6-;

PN>Q9]9 R09 +4*9 16)'96-9 +4*9acd9 ,*5+,)(-+59 ,*K9(,*'98=9 +4*

acd959..1(*,9(594(24*,79+4*94(24*,916)'954)119)..1=;

/GP &3.4#$%",(/&4-.5($.5$(R&3$%&"#'S

c)?(898906,;*9,*K9(,*'9+69(-(+()+*96.*-(-29609)951('(-2

'66,9(59@OF9P9)-'9+4*98)?(898906,;*9+698)(-+)(-9+4*

86+(6-9609)951('(-29'66,96,93(-'639 (59@@@9P;9T6,9)

.,6Y*;+*'9+6.949-296,9.),)11*196.*-9:*-+9+4*98)?(898

06,;*9+698)(-+)(-986+(6-9(59@D@9P;

   
  

     



P0 "#$%&"#'()*%'+%",(-&+.(&/(%"+%#(!012

/G7( 5$4*-$*4#'( 34&&/( '&#+( $.5$

R1:0 3.4-."$( +.5%,"( [%"+( '&#+( #"+

5.%5<%-(/&4-.K(%/(#33'%-#)'.S

d-'*,9.,660916)'9+*5+9+4*,*954)1198*9-69;611).5*934(;4

8*)-59)-=96-*96,9)-=9;688(-)+(6-9609+4*9061163(-2S

)M f(516'2*8*-+9609)-=921)55;

8M f(516'2*8*-+9609 )-=9 0,)8*79.)-*196,9 )-=

;68.6-*-+9+4*,*60;

;M T)(19,*9609)-=90(?(-29+4)+9;6--*;+9+4*90)g)'*

+69 +4*989(1'(-29 5+,9;+9,*79 59;49 +4)+9 +4*9 +*5+

5)8.1*9(599-5+)81*;

'M T)(19,*9609)-=95+6.7916;A(-29'*:(;*790)5+*-*,

6,959..6,+934(;498)=9)11639)-96.*-(-291(24+

+69;68*9+4,6924;

>4*9.*,8)-*-+9'*06,8)+(6-9 (-9 0,)8(-29 8*88*,59 (-

*?;*5596095.)-X@9FFF9(59-6+9.*,8(55(81*9)-'9;6-5('*,*'

)590)(19,*;

PN>Q9]9T6,96-G5(+*9+*5+(-279+4*9.),)8*+*,5954)1198*9+*5+*'906,

+36X+4(,'9609+4*91)86,)+6,=9:)19*5;

#"".i(,

LG%,+M%,/M

%"5$#''#$%&"(&/(<%44&45

,G1( >4(59)--*?9.,6:('*592*-*,)1929('*1(-*57934(;49(5

+698*9061163*'9'9,(-29+4*9(-5+)11)+(6-96098(,,6,;9c(,,6,5

LH(*;*960921)5595(1:*,*'96-96-*95('*793(+49)9.,6+*;+(:*

.)(-+9 ;6)+(-2M9 ),*995*'9 (-9 546.5792=8-)5(98579 *+;7

34*,*9(+9(59.,*'68(-)-+1=995*'9)593)119;1)''(-2;9>4*

8(,,6,9.)-*159(-959;49)..1(;)+(6-995*91),2*9.)-*195(C*

)-'9 (+9 (59 ,*;688*-'*'9 +69 0611639 +4*9 (-5+)11)+(6-

.,6;*'9,*9(-9);;6,')-;*93(+49+4(59^*;+(6-;

,G1;1( >4*9 8(,,6,9 54691'9 )13)=598*9 869-+*'96-9 )

.*,0*;+1=9 01)+79;1*)-9)-'9',=9 59,0);*9 0,**9 0,689);('5

)-'9)22,*55(:*9 5985+)-;*59 59;49)59);('79 561:*-+9)-'

;*8*-+986,+),;

,G1;!(>4*98(,,6,954)1198*9869-+*'96-93)1196,9.1=366'

)-'9;),*9 (59 +)A*-9 +4)+9 +4*98(,,6,9 (59-*:*,95+9;A96:*,

9-5+)81*959..6,+9L.)(-+*'9.).*,79.)(-+96,961'9.1)5+*,M;

R+9 (59 ,*;688*-'*'9 +4)+9 +4*98(,,6,9 (-5+)11)+(6-9 (59-6+

'6-*9'(,*;+1=96-9+4*98(,,6,959..6,+5;9R-96,'*,9+694):*

266'9:*-+(1)+(6-79 +4*9 061163(-29 5.);(-298*4(-'9 +4*

8(,,6,9(59,*;688*-'*'9'*.*-'(-296-9+4*94*(24+9609+4*

8(,,6,9.)-*1S

)M /95.);*9609@988906,9)98(,,6,91*559+4)-9@98

4*(24+;

8M /95.);*9609@F988906,9)98(,,6,92,*)+*,9+4)-

@ 894*(24+;

T(29,*9 @F92(:*59 +=.(;)19'*+)(159609 +4*9 (-5+)11)+(6-960

8(,,6,5;9f9,(-29 +4*9 (-5+)11)+(6-9609 8(,,6,9.)-*159 )+

5*:*,)19 1*:*159 +4)+9 (579 6-*9 )86:*9 +4*9 6+4*,79 (+9 (5

,*;688*-'*'9+69.,6:('*9)95.);*9609@F9889)+9+4*9+6.

)-'9)+9+4*986++68906,9;(,;91)+(6-9609)(,;9>4*95('*9609+4*

8(,,6,9 (59'*5(2-*'93(+49 )9 8(-(8989 @96,9 \9 88960

(-+*,1*):(-295.);*;9I4*-98(,,6,9 (590(?*'9 (-9)9.,60(1*

L0,)8*M79;),*9(59+698*9+)A*-9+698)(-+)(-9.*,0*;+1=9',=

)-'9 ;1*)-9 0,)8*;9 R+9 (59 ,*;688*-'*'9 +4)+9 8(,,6,9 (5

59..6,+*'96-94),'9-6-G8*+)11(;X.1)5+(;93*'2*59609)+

1*)5+9D98879+69,)(5*9+4*98(,,6,9)-'9+4959):6('9;6-+);+

3(+49+4*9;6-'*-5*'93)+*,934(;49;691'9);;9891)+*9(-

+4*9.,60(1*;9R09+4*98(,,6,9(595;,*3*'96-79+4*95;,*359609)

59(+)81*9'(8*-5(6-9(59'*5(2-*'793(+49+4*9(-+*,1*):(-2

)-'93)54*,59L.++9T(2;9\FM98)'*9609.1)5+(;9+69):6('9)-=

'(,*;+921)55G8*+)19 ;6-+);+;9>69 8(-(8(5*9 +4*9 ,(5A960

8,*)A)2*79;,);A59)-'95.1(-+*,59'9,(-295;,*3G869-+(-2

+4*98(,,6,79(+9(59,*;688*-'*'9+6995*95=-+4*+(;9.,6+*;+(:*

;611),5;

TRU;9@F9RP^>/VV/>RNP9NT9cRJJNJ^

   
  

     



3#4$(2(5$4*-$*4#'(+.5%,"(6(5.-$%&"(7(,'#55(#"+(,'#8%", P1

,G1;9( >4*9)'4*5(:*995*'9+69869-+98(,,6,579;),*954691'

8*9+)A*-9+69*-59,*9+4)+9+4*9)'4*5(:*9(59;68.)+(81*93(+4

+4*9.,6+*;+(:*9;6)+(-2596-9+4*98(,,6,;9R+9(59,*;688*-'*'

+6995*96-1=9-*9+,)198(-'(-29 )2*-+59 59;49 )59 )1A6?=

5(1(;6-*796?(8*95(1(;6-*79*+;;9/:6('995*9609);('95(1(;6-*57

59;49)59);*+6?=95(1(;6-*5934(;49;6-+)(-9);*+(;9);('96,

3)+*,X,988*,X.61=9,*+4)-*G8)5*'9219*5;

,G1;K( R-9 +4*9 4(249 498('(+=9 ),*)59 L06,9 *?)8.1*

8)+4,6685M79(+9(59,*;688*-'*'9+695*)19+4*9*'2*593(+4

-*9+,)19 5(1(;6-*9 +69 .,6+*;+9 +4*9 8);A(-29 .)(-+9 0,68

')8)2*9'9*9+6986(5+9,*9)-'9*-4)-;*'9.,6+*;+(6-90,68

86(5+9,*;9 R+9 (59 ,*;688*-'*'9 +69 95*9 '6981*9 5('*'

)'4*5(:*9+).*59+690(?9+4*98(,,6,96-9+4*9869-+(-2959,0);*

L.++9T(2;9\@M;9>4*9)'4*5(:*9+).*5995*'906,9(-5+)11)+(6-

54)1198*9;*,+(0(*'9+698*9;68.)+(81*93(+49+4*98(,,6,9)-'

+4*9)'4*5(:*96,9+4*9)'4*5(:*9+).*5954)119)13)=598*90(?*'

:*,+(;)11=;

TRU;9\F9fQ>/RV^9NT9d^Q9NT9^_JQI^9/Pf9RP>QJVQ/eRPU

I/^`QJ^9TNJ9RP^>/VVRPU9cRJJNJ^

TRU;9\@9fQ>/RV^9NT9d^Q9NT9fNdaVQ9^RfQf9/f`Q^ReQ

>/HQ^9TNJ9RP^>/VVRPU9cRJJNJ^

#"".i(]

LG%,+M%,/M

,'#55(4#%'%",5

]G1( ,.".4#'

U1)559 ,)(1(-259 ),*92*-*,)11=9 56924+9 (-9 ;688*,;()1

)..1(;)+(6-59L59;49)59(-98)115M9)-'9(-9;*,+)(-9'68*5+(;

:(11)579*+;;9U1)559609)..,6.,()+*9+4(;A-*55934*-995*'

)59 )9 ,)(1(-29 ;)-9 .,6:('*9 +,)-5.),*-;=9 )-'934*-

*-2(-**,*'9.,6.*,1=9;)-9.,6:('*95+,9;+9,)19.*,06,8)-;*

+66;

>4*98)5(;9,*K9(,*8*-+9609)9.),).*+934(;49)921)559,)(1(-2

L(0956995*'M9(-+*-'59+695985+(+9+*954)1198*98*+93(+4;9>4(5

(-;19'*59.,6+*;+(-29.*6.1*9 0,689 0)11(-29)-'9 (-9568*

;)5*59 +69 ;6-+,619 86:*8*-+;9_),*0919 ;6-5('*,)+(6-

(-;19'(-29(-9'*5(2-954)1198*98)'*934*,*921)559,)(1(-25

),*995*';

PN>Q9]9P6+3(+45+)-'(-29 +4*9 )86:*79 +4*9.6+*-+()198*-*0(+5

(-;19'(-29 5)0*+=9 L+4,69249.5=;46162(;)19 )5.*;+5M9609 ,*291),

,)(1(-25954)1198*986,-*9(-98(-';

]G!(34.'%<%"#4=(-&"5%+.4#$%&"5

R-9+4*9)55*558*-+9609+4*9-**'906,9)9,)(1(-29)-'9+4*9+=.*

   
  

     



P! "#$%&"#'()*%'+%",(-&+.(&/(%"+%#(!012

609 ,)(1(-29 +698*9.,6:('*'79 +4*9'*5(2-*,9 54691'92(:*

;6-5('*,)+(6-9 +69 +4*9 1(A*1=94)C),'579 +4*989(1'(-2995*

)-'9+4*9,(5A59+6989(1'(-2995*,5;9I4*,*79(-9)989(1'(-27

86,*9+4)-96-*995*9609+4*989(1'(-29(59)-+(;(.)+*'79*(+4*,

+4*9,)(1(-29'*5(2-954691'98*9;465*-9+6959(+9+4*936,5+

;)5*79 6,9 86,*9 +4)-9 6-*9 +=.*9 609 ,)(1(-29 54691'9 8*

.,6:('*'79 )59 )..,6.,()+*79 +69 +4*9 16;)+(6-;9U*-*,)11=

34*-9+4*,*9(59)9;4)-2*9(-9)'Y);*-+91*:*159LBFF9889(-

'3*11(-2579DOF9 889 (-96+4*,989(1'(-25M9 )9 ,)(1(-29 (5

-**'*'9+69,*5+,(;+986:*8*-+9609.*6.1*;

>4*9 ,)(1(-29 )'6.+*'9 54691'9 8*9 '*5(2-*'9 569 )59 +6

8(-(8(5*9+4*9,(5A9609.*,56-590)11(-279,611(-27951('(-296,

51(..(-29+4,692492).59(-9+4*9,)(1(-2;9R-9'3*11(-259)-'

6+4*,989(1'(-25934(;49;)-98*9);;*55*'98=9;4(1',*-792).5

(-9,)(1(-296,9(-0(11954691'9-6+98*91),2*9*-69249+69.*,8(+

)95.4*,*9609@FF9889'()8*+*,9+69.)559+4,6924798)A(-2

'9*9)1163)-;*906,9'*01*;+(6-99-'*,916)';

>4*9'*5(2-*,9 54691'9 *-59,*9 )119 +4*9 *1*8*-+59609 +4*

,)(1(-29 5=5+*89 5)+(50=9 +4*9;,(+*,()92(:*-9 (-9):)(1)81*

,*1*:)-+95+)-'),'5;

T6,92*-*,)195)0*+=79+4*90(-(54*'98),,(*,954691'94):*9-6

54),.9*'2*596,9.,6Y*;+(6-59+4)+9;691'9;)95*9(-Y9,=9+6

.*,56-596,9 ;16+4(-2;9 R-0(119.)-*159 )-'98)195+*,59 ),*

(-+*-'*'9 +69.,6:('*9 59..6,+9)-'9.,6+*;+(6-9 +6995*,57

)-'9 54691'98*9'*5(2-*'9 +69 ,*5+,)(-9.*6.1*93(+469+

;)95(-29 )''(+(6-)19 (-Y9,=9 0,689 54),.9 *'2*579 +4(-

5*;+(6-5796.*-G*-'*'9+98*579.,6Y*;+(-29'*+)(1579*+;;

>4*9'*5(2-9 54)1198*98)5*'96-9 +4*946,(C6-+)19dfV

L9-(06,81=9'(5+,(89+*'9 16)'M9 54691'98*9 )..1(*'9 )+9 )

-6+(6-)194*(24+9609@;@989)86:*90(-(54*'90166,91*:*179*:*-

+469249+4*98(-(8989.*,8(55(81*94*(24+9609+4*9,)(1(-2

8)=98*9 1*559L>4*9-6+(6-)19'*5(2-94*(24+9609@;@989 (5

;465*-9)598*(-29,*.,*5*-+)+(:*9609+4*94*(24+9609+4*9;*-+,*

6092,):(+=9609)9498)-98*(-29)86:*9+4*9')+9891*:*1M;

]G9( ,'#55(4#%'%",($=3.5

>4*,*9),*9069,9;6886-9+=.*59609,)(1(-29+4)+995*'9+690(?

21)55;

)M G>**#A+(4A)#,1(*(34(](I4*,*921)55906,859.),+

6,93461*9609)93)119*1*8*-+79+4*9,)(1(-2954691'

8*9 ;),*0911=9 '*5(2-*'9 )59 .*,9 +4*9 ,*1*:)-+

*?(5+(-295+)-'),'59)-'9)59.*,9+4(59^*;+(6-79(0

)-=9 .),+9 609 +4*9 21)559 ;68*59 8*1639 +4*

8(-(8989,)(1(-294*(24+9L.++9>)81*9D@M;

8M D1(*(34.#M()A#1#4*1..#(3E(**#B13+*9](R-9+4(5

+=.*9609,)(1(-279+4*98)(-90,)8*9609+4*9,)(1(-2

L+4)+9 (579 +6.9 ,)(19 )-'9 8)195+*,M9 54691'9 8*

'*5(2-*'9 +693(+45+)-'9 +4*9 16)'59)..1(*'9 +6

+4*9+6.9,)(19)-'9+4*921)55954691'98*995*'9+6

06,89(-0(119.)-*15;9R+954691'98*9-6+*'9+4)+9+4*

21)559.,6:('*59-6959..6,+9+69+4*98)(-90,)8*;

>4(59 ;)-98*9 09,+4*,9 598G;)+*26,(C*'9 (-+69 M

+=.*5S

@M 0*1..#.>BB%,)+/#%3#-+,)(@1*#+/4+.#%3*L9]

>4(598)=9(-:61:*9+4*9:*,+(;)19*'2*59609+4*

21)5598*(-2959..6,+*'9(-9)9,*8)+*9(-+69+4*

5('*9609*);49:*,+(;)19.65+;9>4*9 +6.9)-'

86++689*'2*59609 +4*921)559),*9*?.65*';

>4*921)5598)=9)15698*959..6,+*'98=9.)+;4

0(++(-2590(?*'9+69+4*9.65+5;9R-9)119;)5*59)

4)-',)(19(59,*K9(,*';

\M 0*1..# .>BB%,)+/# %3# A%,(2%3)1*# +/4+.

%3*L9]9>4(598)=9(-:61:*9)94)-',)(19)+9+4*

+6.79)-'9)9;4)--*196,9)9,)(19)+9+4*98)5*960

+4*921)55;9R-9+4(59;)5*9+4*94)-',)(1954691'

8*9'*5(2-*'9+69;),,=9+4*9,)(1(-2916)'93(+4

+4*921)559'*5(2-*'9+69;),,=9+4*9(-0(11916)';

DM U1)55959..6,+*'96-9)119069,9*'2*5;

MM 0*1..# E(:+/# PL# B1)@A_P%*)+/# E())(34.9]

>4(595=5+*89,*K9(,*59+4*995*9609+369,635

609861+59 L;6886-1=M9 +69.,6:('*9 )9 5+(00

0(?(-2934(;498(-(8(5*59.)-*19'*01*;+(6-;

>4*,*9),*9)9:),(*+=9609861+90(?(-29 +=.*5

):)(1)81*9 (-9 +4*9 8),A*+9 569'*5(2-9 )-'

.*,06,8)-;*9 (-06,8)+(6-9 54691'9 8*

56924+906,9*);49+=.*;9>4*9.9,.65*9609+4*5*

0(?(-259(59+69+,)-50*,9+4*906,;*9)..1(*'9+6

+4*9 ,)(1(-29 (-+69 +4*9 59..6,+9 5+,9;+9,*;

>4*5*90(?(-2596;;9.=9)958)11959,0);*9),*)

6-9 +4*9 21)55934(;49 ;)-9 .,6'9;*9 4(24

5+,*55*59(-9+4*921)5579569;),*0919)-)1=5(5

(59 ,*K9(,*'9 +69'*+*,8(-*9 59(+)81*921)55

+4(;A-*55790(?(-295.);(-29)-'95(C*;

;M G,++#.)13/(34#4*1..#B,%)+@)(-+#,1(*(349]9R-9+4(5
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5*;9,(-29+4*9,)(1(-29+69)95985+,)+*954691'98*9)'*K9)+*

+69595+)(-9)916)'(-292,*)+*,9+4)-9+4)+9+6934(;49+4*9,)(1(-2

3(1198*9 598Y*;+*';9/119 Y6(-+59 54691'98*9'*5(2-*'9 +6

.,6:('*9+4*9091195+,*-2+49609+4*98*88*,598*(-29Y6(-*';

>69+4)+9*-'7934*,*9)-=99-;*,+)(-+=9*?(5+593(+49,*2),'

+69 +4*9 5+,*-2+49609 )-=9 ;68.6-*-+9 (-9 +4*9 0(?(-279 +4*

'*5(2-9 16)'(-29 0);+6,59 54691'9 8*9 (-;,*)5*'9 8=

@F9.*,;*-+;

I4(1*9'*5(2-(-290(?(-2579.),+(;91),9;),*954691'98*9+)A*-

+69 );;69-+9 06,9 +4*9 8)+*,()19 (-+6934(;49 +4*9 0(?(-29 (5

.1);*'79+4*95.);(-298*+3**-90(?(-2579+4*9*'2*9'(5+)-;*7

)-'934*,*9 +4*9 5985+,)+*9 (59 ;6-;,*+*79 +4*9.65(+(6-960

,*(-06,;*8*-+;9f*5(2-598)5*'96-9+4*9.911969+9;).);(+=

609)95(-21*90(?(-2954691'98*9):6('*';

PN>Q^

19>4*9 ,*;688*-')+(6-9609)-9)''(+(6-)19 16)'9 0);+6,9609@;@9 (5

(-+*-'*'9+69*-59,*9+4)+99-'*,9)-9*?+,*8*916)'9;6-'(+(6-79,)(1(-25

2(:*9)-9(-'(;)+(6-96090)(19,*98=9'*01*;+(6-9'(5+6,+(6-9)-'9-6+98=

+6+)19;611).5*79)598)=98*98,6924+9)869+98=9)90)(19,*9609+4*90(?(-27

)++);48*-+96,9)-;46,)2*95=5+*8;9I4*,*9+4*9'*5(2-95+,*-2+4960

)9.,6.65*'95=5+*896090(?(-29+69)-9*?(5+(-295985+,)+*9;)--6+98*

'*+*,8(-*'9 3(+49 ,*)56-)81*9 );;9,);=9 8=9 +4*6,*+(;)1

;6-5('*,)+(6-7916)'9+*5+(-2954691'98*995*'9+69:)1(')+*9+4*9'*5(2-;

!9/90);+6,92,*)+*,9+4)-9@;@96-9,)(1(-2916)'9'*5(2-98(24+9)15698*

;465*-98)5*'96-9+4*9(8.6,+)-;*9'*5(,*'98=9+4*9'*5(2-*,X.),+(*5

;6-;*,-*';

]GK;2($?CFD>O

>4*9 5+)-'),'9 +*5+579.*,06,8)-;*9 ;,(+*,()960921)559 (-

.*,8)-*-+921)559,)(1(-295=5+*857929),'59)-'98)195+,)'*5

54)119 8*9 89+9)11=9 '*;('*'9 8*+3**-9 +4*9 .),+(*5

;6-;*,-*';

]G:( ,'#55

>4*995*960921)559(-9,)(1(-2579+4*9+=.*9)-'9+4(;A-*55960

21)559,*K9(,*'906,9:),(695959..6,+9;6-'(+(6-5954)1198*

)592(:*-98*163;9R09'*5(2-*'9.,6.*,1=7921)559;)-906,89)

5+,9;+9,)19;68.6-*-+9609+4*9,)(1(-2796,9+4*9,)(1(-298)=

8*9'*5(2-*'9+694):*9)95+,9;+9,)19;68.6-*-+98)'*90,68

)-6+4*,98)+*,()1959;49)595+**196,9)198(-(98793(+4921)55

);+(-29)59)-9(-0(119.)-*196-1=;9>4(59.1);*59)91*55*,916)'

6-9+4*921)559)59+4*98)Y6,916)'9(59+)A*-98=9+4*95+,9;+9,)1

;68.6-*-+;

PN>Q9]9>4*,*9),*9;*,+)(-95(+9)+(6-579.),+(;91),1=99-'*,9568*

1(24+(-29;6-'(+(6-57934*,*9+4*9.,*5*-;*9609+,)-5.),*-+921)559(5

-6+9 ,*)'(1=9 *:('*-+9 )-'9 59(+)81*9 8)-(0*5+)+(6-9 54691'9 8*

.,6:('*';

]G:;1 ($ZL?C(NU(,A@CC

T6,9+4*9.9,.65*9609+4(59)--*?795)0*+=921)55995*'9(-9,)(1(-2

54)1198*9)-=9609+4*9061163(-2S

)M V)8(-)+*'921)557

8M `*)+95+,*-2+4*-*'91)8(-)+*'921)5579)-'

;M >6924*-*'91)8(-)+*'921)55;

>4*9'*5(2-*,954)119*-59,*9+4)+9(-9+4*9;)5*9609);;('*-+)1

6,9'*1(8*,)+*9')8)2*79+4*,*9(59-6921)5590)1169+9+69,91*

69+9)-=9A(-'9609')-2*,9+69.981(;;9R-9+4*5*95(+9)+(6-579(+

(59,*;688*-'*'9+6995*9)9+6924*-*'91)8(-)+*'921)5596,

0911=9 0,)8*'9 1)8(-)+*'9 21)55;9Q?.65*'9 *'2*59 60

1)8(-)+*'921)559),*9-6+9,*;688*-'*'99-1*559(+9(593(+4

)9-6-G4=2,65;6.(;91)=*,;

R+9(59,*;688*-'*'9+4)+9)11986-61(+4(;9+6924*-*'921)55

95*'9 (-9 0,)8*1*559 6,9 861+*'9 5+,9;+9,)19 ,)(1(-259 8*

5.*;(0(*'9)594*)+956)A9+,*)+*';

>4*9+=.*960921)55954691'98*9;465*-9+6959(+9+4*9'*5(2-960

+4*9,)(1(-2;9T6,9+4*995*96091)8(-)+*'921)557934*,*9+4*

21)559(59-6+90911=90,)8*'79+4*98)-90);+9,*,954691'98*

;6-591+*';9>6924*-*'921)559)-'91)8(-)+*'9+6924*-*'

21)55954691'98*995*'906,9)119,)(1(-25934*,*9+4*921)559(5

0911=9 6,9 .),+()11=9 0,)8*'9 6,9 (59 0,**9 5+)-'(-2;9>4*

5*1*;+(6-960921)55954691'9(-;19'*9;6-5('*,)+(6-9609+4*

.65+98,*)A)2*98*4):(69,;

PN>Q^

19V)8(-)+*'95)0*+=921)559;)-98*995*'906,9)119,)(1(-257934*,*9+4*

21)559(5995*'790911=90,)8*';

!9c6-61(+4(;9 +6924*-*'921)559 8(24+9 0)119 0,689 (+59 ,*+*-+(6-

5=5+*89 (098,6A*-9 (-9 0,**G5+)-'(-29 )-'9 (-0(119 ,)(1(-25;9 R-9 59;4

;)5*579)''(+(6-)19.,6+*;+(6-954)1198*9,*K9(,*'9(09+4(59+=.*960921)55

(5995*'9)86:*9),*)596090(?*'95*)+(-2;

]G:;!( [NEQD>O(NU(,A@CC

>4*95(C*79.65(+(6-9)-'954).*9609461*59)-'9-6+;4*59(-

+6924*-*'921)5579)-'9 +4*9.,6'9;+(6-960954).*596+4*,

+4)-9,*;+)-21*57954691'98*9'*;('*'9(-9;6-591+)+(6-93(+4

   
  

     



3#4$(2(5$4*-$*4#'(+.5%,"(6(5.-$%&"(7(,'#55(#"+(,'#8%", PP

+4*9 8)-90);+9,*,79 )59 54).(-279',(11(-279 ;9++(-279 *+;7

54691'98*99-'*,+)A*-9.,(6,9+69+6924*-(-2;

]G:;9 (/DVD>O(NU(,A@CC

_6-+);+98*+3**-921)559 )-'9 )-=96+4*,94),'9 8)+*,()1

L(-;19'(-296+4*,921)559.),+5M9 54691'98*9.,*:*-+*';

J988*,92)5A*+596,96+4*,921)C(-298)+*,()15954691'98*

95*'93(+490,)8*95*;+(6-5;9>4*90,)8*95*;+(6-954691'92(:*

)98(-(8989609@@9889*'2*9;6:*,9+69+4*921)5599-1*559(+

;)-98*95463-98=9+*5+96,9;)1;91)+(6-9+4)+9+4*90,)8*93(11

,*+)(-9+4*921)5599-'*,916)'934(1*9;6-06,8(-29+69'*5(2-

,*K9(,*8*-+5;

>4*90,)8*9)-'X6,90)5+*-(-25954691'98*9'*5(2-*'9569+4)+

+4*=9'69-6+9 +*-'9 +69'(5+6,+9 +4*921)559.)-*1;9>4(59 (5

.),+(;91),1=9(8.6,+)-+93(+49861+*'9;6--*;+(6-57934(;4

;)-9 *?*,+9 ;6-5('*,)81*9 06,;*59 6-9 +4*9 21)557934*,*

.),+(;91),9)++*-+(6-954691'98*9.)('9+69+4*9)1(2-8*-+9)-'

.65(+(6-9609+4*90)5+*-*,59(-96,'*,9+69):6('99--*;*55),=

5+,*55*598*(-29'*:*16.*';

]G:;9;1( 5%*)#G(:(34#%E#!3E(**#?13+*.

/+9 +4*9861+*'9;6--*;+(6-59 +4*,*9 54691'98*9;1)8.(-2

.1)+*59)-'92)5A*+596-986+495('*59609+4*921)559+4)+9.,6:('*

)98(-(8989609@F9889'()8*+*,9;6:*,9+69+4*921)55;9>4*5*

.1)+*5954691'98*9-6+91*559+4)-9B9889+4(;A9(-95+**196,

@F 889+4(;A9(-96+4*,959(+)81*98*+)15;

I4*,*9 +4*9 1*-2+49609)921)559.)-*9 (592,*)+*,9 +4)-9 +4*

5.)-98*+3**-9 +4*9861+*'9;6--*;+6,5792(:(-29,(5*9 +69)

;)-+(1*:*,*'9 .6,+(6-9 609 +4*9 .)-*79 +4*9 ;)-+(1*:*,*'

.6,+(6-9 54691'98*9 1*559 +4)-96-*GK9),+*,9609 +4*9 5.)-

8*+3**-9+4*9861+*'9;6--*;+6,5;

d-'*,9+4*9'*5(2-916)'579+4*9,)(1(-2954691'98*9'*5(2-*'

569 +4)+9 +4*9 ,*1)+(:*9 (-9.1)-*986:*8*-+9609 +4*9861+*'

;6--*;+(6-59(-9+4*95)8*9.)-*19(59-6+92,*)+*,9+4)-9\988;

>4*921)55790,)8(-295=5+*89)-'9;6--*;+(6-59609,)(1(-25

)-'9(-0(119.)-*15954691'98*9;).)81*9609595+)(-(-29)-'

5)0*1=9+,)-58(++(-29+4*9'*5(2-916)'59+69+4*959..6,+(-2

5+,9;+9,*;

]G:;K( +?CDO>(NU(,A@CC

]G:;K;1( J+.(43# %E# 0*1..# (3# G>**# C+(4A)# ?,%)+@)(-+

D1(*(34.

U1)559.),+1=96,9+6+)11=98*1639+4*98(-(8989,)(1(-294*(24+

54691'98*9'*5(2-*'9 +695)+(50=9 +4*9)..,6.,()+*9'*5(2-

;,(+*,();9/-=9.),+9609)921)559.)-*98*1639+4*98(-(898

,)(1(-294*(24+954691'9595+)(-9+4*9(-0(11916)'5;9I4*,*9+4*,*

(5921)559)+9+4*98(-(8989,)(1(-294*(24+92(:*-9(-9>)81*9DB7

+4*921)55954691'9)1569595+)(-9 +4*9 1(-*9 16)'9)..1(*'9)+

+4*9'*5(2-91*:*1;

T6,9)-=95.*;(0(;9(-06,8)+(6-96-9+4*921)5595(C*9,*1)+(:*
+69 +4*9 21)559 +=.*79 59..6,+9 5=5+*879 16)'(-259 )-'

+4(;A-*5579 ):)(1)81*9 5+)-'),'596,9 +4*9 8)-90);+9,*,
,*;688*-')+(6-5954691'98*956924+;

]G:;K;!( J+.(43#%E#0*1..#!3E(**#?13+*.

R-0(119 .)-*159 54691'9 8*9 '*5(2-*'9 +69 5)+(50=9 +4*
)..,6.,()+*9'*5(2-9;,(+*,()9)598*163S

)M G>**L#E,18+/#(3E(**#B13+*.#6(>4*9'*01*;+(6-

609+4*921)559(-90911=90,)8*'9(-0(119.)-*15954691'
8*9)59.*,9,*;688*-'*'9'*01*;+(6-5;

8M 'M%7+/4+# E,18+/# (3E(**# B13+*.# 6( >4*

'*01*;+(6-9609+4*921)559(-9+369*'2*90,)8*'9(-0(11
.)-*159 54691'9 8*9 )59 ,*;688*-'*'9 9-'*,

]GK;K( +)A(-29<9)59 +4*9'(5+)-;*98*+3**-9 +4*
59..6,+5;

;M =*(BB+/#(3E(**#B13+*.#6(>4*9;1(.5954691'98*

.65(+(6-*'9),69-'9+4*9.*,(.4*,=9609+4*9(-0(11

.)-*179)+9)98)?(89895.);(-29609BFF988;9Q);4

;1(.954691'98*9-6+91*559+4)-9@F9889(-91*-2+4

)-'954691'92(:*9)98(-(8989'*.+49609;6:*,9+6
+4*921)559609\@988;

'M 5%*)# E(:(34# %E# 4*1..# (3E(**# B13+*.# 69I4*,*

21)559 (59 59..6,+*'9 8=9 861+*'9 ;6--*;+(6-5
+4,69249 461*59 (-9 +4*9 21)5579 +6924*-*'X

+6924*-*'91)8(-)+*'921)55954691'98*995*';

*M ?%.()(%3#%E#(3E(**#B13+*.#,+*1)(-+#)%#)A+#81(3

E,18+# 6( R-0(119 .)-*159 54691'9 8*9 0911=

;6-+)(-*'93(+4(-9+4*959..6,+(-295+,9;+9,*;9R-

6,'*,9-6+9+69)..1=99-(-+*-'*'916)'59+69+4*9(-0(11
.)-*1579+4*=954691'94):*94)-',)(159)86:*9+4*

21)5596,9)++);4*'9+69+4*95('*9+6934(;49+4*9.981(;
4):*9);;*55;

]G:;K;9( J+.(43# %E# G,++# ")13/(34# 0*1..# ?,%)+@)(-+

D1(*(34.

>4*921)55954691'98*9'*5(2-*'9+695)+(50=9+4*9)..,6.,()+*

'*5(2-9;,(+*,()92(:*-9(-9]GK;9>4*9'*01*;+(6-9609+4*921)55
54691'9-6+98*986,*9+4)-9\@9889)+9)-=9.6(-+;

]G:;K;9;1 (C13/,1(*#1))1@A8+3)

I4*,*9+4*9,)(1(-29.,6+*;+59)9'(00*,*-;*9(-91*:*192,*)+*,

+4)-9 BFF9 8879 )9 4)-',)(19 54)119 8*9 95*'9 9-1*559 )

1)8(-)+*'9 +6924*-*'921)559;6-5+,9;+(6-9 (5995*'9 +4)+
,*8)(-59 (37.()>79 (09 )9.)-*19 0)(15;9_6-+(-96959 0(?(-2

54691'98*995*'906,90(?(-29+4*94)-',)(19+69+4*921)55796,
(-'(:('9)19 0(?(-259 34*,*9 ;)1;91)+(6-59 6,9 +*5+5

'*86-5+,)+*9+4)+9;68.6-*-+90)(19,*93(119-6+96;;9,;

I4*,*94)-',)(19(59-6+9'*5(,*'79+4*91)8(-)+*'9+6924*-*'

21)55954691'94):*9)95+(009 (-+*,1)=*,959;49)59 (6-6.1)5+

(-+*,1)=*,96,95+,9;+9,)19Hea9(-+*,1)=*,;

>4*94)-',)(1954691'98*9)++);4*'9+69+4*921)559(-959;49)

8)--*,9 +4)+7954691'9)921)559.)-*192*+590,);+9,*'79 +4*

4)-',)(17

   
  

     



P7 "#$%&"#'()*%'+%",(-&+.(&/(%"+%#(!012

)M 3(119,*8)(-9(-9.65(+(6-<9)-'

8M 3(119-6+90)(19(09+4*9'*5(2-916)'9(59)..1(*'9);,655

+4*9,*591+(-292).;

PN>Q9]9>4*9)86:*9;6-'(+(6-9 L8M9;)-98*9 ,*1)?*'934*,*9 +4*

21)559.)-*9(59)-9*-'9.)-*9)-'9.,6+*;+59)9'(00*,*-;*9(-91*:*1960

BFF98896,91*557906,9*?)8.1*9)+9+4*9066+9609)901(24+96095+)(,5;9R-

;)5*5934*,*9)-9*-'9.)-*9.,6+*;+59)9'(00*,*-;*9(-91*:*192,*)+*,

+4)-9BFF98879+4*,*98)=9-6,8)11=98*9568*9)'Y);*-+95+,9;+9,*

+6934(;49 +4*94)-',)(19 ;691'98*9 )++);4*'79 +4959 *-)81(-29 (+9 +6

8**+9;6-'(+(6-9L8M;

]G:;K;K( 51.+#G(:(34#%E#G,++#")13/(34#D1(*(34.

]G:;K;K;1( ?%(3)#%E#E(:(34#@*18B.

>4*90(?(-29;1)8.596-9*);495('*9609+4*921)55954691'98*

-6+91*559+4)-9@FF9889+69@@F9889)-'954691'98*98)'*

609)959(+)81*98*+)196098(-(8989+4(;A-*559@\988;9>4*,*

54691'98*9-6+9 1*559 +4)-9 +369 0(?(-29;1)8.59 06,9*:*,=

@9891*-2+49609,)(1(-2;

]G:;K;K;!( =%3)(3>%>.#E(:(34#@*18B.

>4*90(?(-29;1)8.596-9*);495('*9609+4*921)55954691'98*

-6+91*559+4)-9@FF98893('*9)-'954691'98*98)'*9609)

59(+)81*9 8*+)19609 8(-(8989 +4(;A-*559 @\9 88;9>4*

;1)8.5954691'98*9;6-+(-9695906,9+4*9*-+(,*91*-2+4960

+4*921)559.)-*9)-'94):*9)98)?(8989861+95.);(-2960

@FF988;

]G:;K;K;9( V)A+,#@*18B(34#.L.)+8.

f(00*,*-+9;1)8.(-298*+46'59;691'98*995*'79.,6:('*'

+4*=9;)+*,906,9)-9*00*;+(:*9;6-+(-96959;1)8.(-296:*,

+4*9 1*-2+49 609 +4*9 21)559 .)-*;9I4*,*9 )9 ;1)8.(-2

5=5+*89+4)+9'6*59-6+9,*1=96-9861+59+4,69249+4*921)55

(59 95*'79 +4*9 '*.+49 6:*,934(;49 +4*9 ;1)8.(-29 06,;*

6.*,)+*59 54691'9 8*9 -6+9 1*559 +4)-9 [@9 8879 9-1*55

5.*;(0(;9 +*5+59 4):*9 8**-9 ;),,(*'9 69+9 +69 .,6:*9 +4*

(-+*2,(+=9609+4*95=5+*89)-'9+4)+9(+98**+59+4*9'*5(2-

;,(+*,()92(:*-;

]G:;K;K;:( "),>@)>,1*#8%-+8+3)

>4*95+,9;+9,)1986:*8*-+9'9*9+691(:*96,9'*)'916)'596,

;,**.9609+4*95+,9;+9,*9+6934(;49)9,)(1(-29.)-*9(59;1)8.*'

54691'98*9-6+92,*)+*,9+4)-9\98896:*,9+4*91*-2+49609)-=

,)(1(-29.)-*179(0986,*9+4)-9+369861+59),*995*'9+69;1)8.

+4)+9.)-*1;

]G:;K;K;2( G(:(34#@*18B.

>4*9)++);48*-+9609 +4*90(?(-29;1)8.59 +69 +4*95+,9;+9,*

54691'98*9;).)81*96093(+45+)-'(-29+4*9+9,-(-29868*-+

(-'9;*'9)+9+4*90(?(-29;1)8.5;

]G2 %<3#-$( 4.5%5$#"-.( #"+

-&"$#%"<."$

]G2;1( ,?>?E@A

R-9)''(+(6-9 +69,*5(5+(-29 +4*9'*5(2-9 16)'592(:*-7921)55

8*1639+4*98(-(8989,)(1(-294*(24+9L.++9>)81*9@M954691'

)15698*9 )81*9 +69 ,*5(5+9 (8.);+9 06,;*59 )..,6.,()+*9 +6

34*+4*,9+4*9,)(1(-29(-'(;)+*59)9,69+*96,9.,6+*;+59.*6.1*

0,689)94)C),';

]G2;!( ,A@CC(D>(/HAA(]?DOIF(4@DAD>OC

>4*921)559(-9091194*(24+9,)(1(-25954691'98*95*1*;+*'9+6

,*5(5+9 +4*9)..,6.,()+*9'*5(2-9 16)'592(:*-9)-'9 06,9 (+5

(8.);+9.*,06,8)-;*9 (-9 );;6,')-;*93(+49 +4*9 5)0*+=

21)C(-29,*;688*-')+(6-5;

]G2;9( 4@DAD>O(YDFI(,A@CC(%>G/DAAC(NE(/E??G5F@>BD>O

)@AHCFE@B?C

>4*921)559(-9,)(1(-2593(+4921)559(-G0(11596,90,**G5+)-'(-2

54691'98*95*1*;+*'9+69,*5(5+9+4*9)..,6.,()+*9'*5(2-916)'5

2(:*-79)-'9+69.,6:('*9;6-+)(-8*-+79+4)+9(579(+954691'98**+

+4*9,*;688*-'*'9(8.);+9;1)5593(+469+9.*-*+,)+(6-;
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