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9 :;<=>?< @ ABCD EFGCHIJ EKKFJDDJD CDDLJD MN O MKJI HBMCHJ CP QERJDCEP HMPGJSGD T
EPK NM HLDDJD MP GBJ LDJ MN GBJ DMUHEIIJK VMDGJFCMF VFJKCHGCWJ VUWEILJD XVVV WEILJDY Z
ABJDJ CPWMIWJ E [JPJFEI KCDHFJVEPHR MF HMP\CHG O JEDLFJ EPK KJV JPK MP GBJ VFCMF T
GBJ O MKJI T EPK GBJ KEGE Z ABJR EFJ LDJK CP DGEGCDGCHEI VFEHGCHJ GM ]LEPGCNR GBJ
KJ[FJJ MN DLFVFCDJ MF HMP\CHG CP KEGE T EPK NMF VLFV MDJD MN HMOVEFCP[ KC^JFJPG
HMO_CPEGCMPD MN VFCMF EPK O MKJI Z ABJ KCDGFC_LGCMP MN DLHB VVV WEILJD CD BM`JWJF
NEF NFMO LPCNMFO T ED `J KJO MPDGFEGJ NMF KC^JFJPG O MKJID T O EaCP[ GBJCF CPGJFVFJU
GEGCMP EPK HMOVEFCDMP E KCb HLIG O EGGJF Z cJ VFMV MDJ E PEGLFEI HEIC_FEGCMP MN GBJ
VVV WEILJD T `BJFJ GBJ FJDLIGCP[ HVVV WEILJD EFJ LPCNMFO MP GBJ LPCG CPGJFWEI LPKJF
O MKJI HMPKCGCMPD Z ABJ HVVV WEILJD T `BCHB CP [JPJFEI FJIR MP E KML_IJ DCOLIEGCMP
DHBJOJ NMF GBJCF HMOVLGEGCMP T O ER GBJP _ J LDJK GM EDDJDD EPK HMOVEFJ KC^JFJPG
VFCMFD EPK O MKJID Z dLF O JGBMKD EIDM O EaJ CG V MDDC_ IJ GM HMOVEFJ VEFEO JGFCH
` CGB PMPVEFEO JGFCH O MKJI DV JHCeHEGCMPD T CP GBEG [JPLCPJ fO JEDLFJD MN DLFVFCDJ g
EFJ VLG MP GBJ DEO J HEPMPCHEI LPCNMFO DHEIJ Z dLF GJHBPC]LJD EFJ CIILDGFEGJK NMF
DMOJ EVVICHEGCMPD GM FJEI KEGE Z cJ EIDM VFJDJPG DLVVIJO JPGCP[ GBJMFJGCHEI FJDLIGD
MP WEFCMLD VFMV JFGCJD MN GBJ VVV EPK HVVV Z
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QERJDCEP CPNJFJPHJ CPWMIWJD DJIJHGCP[ E VFCMF � X� Y NMF GBJ LPaPM`P VEFEOJGJFD � EPK E
O MKJI � X� � � Y NMF GBJ KEGE � [CWJP � Z �P HMOVIJS DCGLEGCMPD MPJ O C[BG MNGJP PJJK GM
HMPDCKJF DJWJFEI HEPKCKEGJD NMF _ MGB VFCMF EPK O MKJI Z ABCD IJEKD GM ]LJDGCMPD MP BM` GM
O JEPCP[NLIIR JWEILEGJ T HMOVEFJ EPK DJIJHG EO MP[ GBJDJ HEPKCKEGJD Z

���� �� pz spu� oww rton�yz � ABJFJ EFJ _R PJHJDDCGR DJWJFEI EVVFMEHBJD GM BEPKICP[ DLHB
[JPJFEI VFM_ IJO D Z �IEDDCH [MMKPJDDUMNUeG FJO ECPD FJIJWEPG XEIDM QERJDCEPD O C[BG PJJK GM
HBJHa CN KEGE NMIIM` E PMFO EI KCDGFC_LGCMPY Z QERJD NEHGMFD XMN `BCHB GBJFJ EFJ KC^JFJPG
FJIEGJK WJFDCMPDY EFJ MNGJP LDJK T DJJ J Z[ Z �O CGB EPK �VCJ[JIBEIGJF X����Y T � EDD EPK �ENGJFR
X����Y EPK � EFKJP X����Y Z � JIEGJK GM GBJDJ E[ECP CD GBJ DMUHEIIJK QERJDCEP CPNMFO EGCMP
HFCGJFCMP T GBJ Q�� XDJJ J Z[ Z �M_ JFG T ��� �T �B Z �Y Z � ]LCGJ [JPJFEI O MKJIUJWEILEGCMP DGFEGJ[R
JOVIMRD GBJ KJW CEPHJ CPNMFO EGCMP HFCGJFCMP T GBJ ��� T MN �V CJ[JIBEIGJF T QJDG T �EFICP EPK
WEP KJF �CPKJ X����Y XDJJ EIDM WEP KJF � CPKJ T ��� Y ¡ GBCD O JGBMK CD CP ` CKJDVFJEK LDJ
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DCPHJ CGD HMOVLGEGCMP CD EP JEDR _RUVFMKLHG MN GBJ � �� � DCOLIEGCMPD GBEG EFJ MNGJP
LDJK GM DCOLIEGJ NFMO GBJ VMDGJFCMF KCDGFC_LGCMPD Z � MKJI EKJ]LEHR JWEILEGCMP GMMID VEFGIR
[JEFJK DV JHCeHEIIR GM`EFKD LDJ CP BCJFEFHBCHEI O MKJID EFJ VFMV MDJK EPK KCDHLDDJK CP �JINEPK
EPK �JR X��� Y T �JRT � JINEPK T �`EFG� EPK � IEHBMD X����Y T d g� E[EP X����Y T �L T �MK[JD
EPK �EFICP X��� Y T EPK QEREFFC EPK �EDGJIIEPMD X��� Y Z �JFDCMPD MN GBJ QERJDCEP O MKJI
DJIJHGCMP VFM_ IJO O ER EIDM _ J HEDG CP KJHCDCMP GBJMFJGCH GJFO D T CPWMIWCP[ LGCICGR MF IMDD
NLPHGCMPD ¡ FJNJFJPHJD BJFJ CPHILKJ � JINEPK EPK �BMDB X����Y T �LGC �JFFJ�U�J �PE EPK cEIaJF
X��� �Y T �IEJDaJPD EPK ��MFG X����Y T ��MFG EPK �IEJDaJPD X����Y T EPK � EKEPJ EPK �E�EF
X��� Y Z

�P EKKCGCMP T WEFCMLD ELGBMFD BEWJ EGGJOVGJK GM HMPDGFLHG fQERJDCEP VUWEILJD gT `BCHB
HEP _ J GBML[BG MN ED ]LEPGCNR CP[ GBJ KJ[FJJ MN DLFVFCDJ NFMO KEGE T [CWJP GBJ VFCMF EPK GBJ
O MKJI T DMOJGCO JD EIDM NM HLDDCP[ MP HJFGECP BRVMGBJDJD Z ABJ QERJDCEP VUWEILJD HMOJ CP
O EPR NMFO D T EPK FEP[J NFMO GBJ VFCMF VFJKCHGCWJ VUWEILJD MN QMS X����Y GM GBJ VMDGJFCMF
VFJKCHGCWJ VUWEILJD GMLHBJK MP CP �LGGO EP X��	�Y EPK �L_CP X��� Y T E GMMI `MFaJK MLG
O MFJ NLIIR _R � JIO EP T � JP[ EPK �GJFP X���	Y EPK � JP[ X����Y Z �OVMFGEPG WEFCEGCMPD EPK
COVFMWJO JPGD EFJ CPGFMKLHJK CP QEREFFC EPK QJF[JF X����Y T NLFGBJF KCDHLDDJK EPK EPEIRDJK
CP �M_CPD T WEP KJF �EEFG EPK �JPGLFE X����Y T EPK CP QEREFFC EPK �EDGJIIEPMD X��� Y Z

��6 � 
�y www � ABCD EFGCHIJ NM HLDDJD MP MPJ MN GBJ E_MWJUO JPGCMPJK O JHBEPCDO D NMF
HEFFR CP[ MLG DLHB JWEILEGCMP EPK HMOVEFCDMPD T PEO JIR GBJ DMUHEIIJK V MDGJFCMF VFJKCHGCWJ
VUWEILJ XBJPHJNMFGB T GBJ VVV YZ �G FJ]LCFJD DV JHCeHEGCMP MN E DLCGE_ IJ KCDHFJVEPHR O JEDLFJ
� � � X� � � Y T FJ\JHGCP[ EDV JHGD GBML[BG GM _ J COVMFGEPG NMF GBJ ePEI HMPHILDCMPD MN GBJ
DGEGCDGCHEI EPEIRDCD Z ABJ CPGJPGCMP CD GM EDDJDD E V MDGJFCMFC GBJ eG MN GBJ LPKJFIR CP[ O MKJI
EDDLOVGCMPD T MF GM ]LEPGCNR GBJ KJ[FJJ MN DLFVFCDJ _R M_DJFW CP[ `BEG `J EHGLEIIR M_DJFWJK T
CP WCJ` MN VFCMF EPK O MKJI Z �P GBJ NMFOLIEGCMP MN � JIO EP T � JP[ EPK �GJFP X���	Y T GBJ
VVV CD KJePJK ED

VVV � VVV X� �� Y � � F�� X� ��� � � Y � � X� �� � � Y �KEGE�� X� ��Y

� JFJ � �� DC[PCeJD GBJ M_DJFWJK KEGE T MF CP DMOJ HEDJD E DLCGE_ IR FJIJWEPG DL_DJG MN GBJ NLII
KEGEUDJG T `BCIJ � ��� FJVFJDJPGD E PJ` XfNLGLFJ gY KEGEUDJG MN GBJ DEO J GRV J T KFE`P HMP�MCPGIR
` CGB � NFMO GBJ V MDGJFCMF KCDGFC_LGCMP � X� �KEGEY Z � MFJ HMPHFJGJIRT

X� � � ��� Y � � X� �KEGEY� X� � � Y � X� ��Y

DM GBEG T CP VEFGCHLIEF T � ��� HMO JD NFMO GBJ VFJKCHGCWJ KCDGFC_LGCMP � � X� � � Y� X� �KEGEY K� Z
� FMWCKJK `J HEP DCOLIEGJ XCY �� D NFMO GBJ V MDGJFCMF EPK XCCY � ���� KEGEUDJGD NFMO GBJ O MKJI
� X� � �� Y T `J O ER JWEILEGJ GBJ VVV ED

VVV X� ��Y �� �
�
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EHFMDD E BC[B PLO_ JF � MN DCOLIEGCMPD Z �G CD LDJNLI GM V IMG � X� �� � �� Y WD Z � X� ���� � �� Y T
`BJFJ_R GBJ VVV PLO_ JF CD CKJPGCeJK ED GBJ VFMVMFGCMP MN V MCPGD E_MWJ GBJ KCE[MPEI Z

ABJ EVV JEI MN GBJ VVV EVVEFEGLD CD VEFGIR GBJ [JPJFMLD \JS C_ CICGR E^MFKJK GBJ DGEGCDU
GCHCEP GBFML[B HBMCHJD MN GBJ KCDHFJVEPHR NLPHGCMP T `BCHB HEP _ J DJG LV GM GJDG MF CPDV JHG
KC^JFJPG EDV JHGD MN GBJ O MKJI NMFOLIEGCMP Z �PICaJ GFEKCGCMPEI GJDG DGEGCDGCHD GBJ KCDHFJVEPHR
NLPHGCMPD EFJ EIDM EIIM`JK GM KJV JPK LVMP GBJ LPaPM`P VEFEO JGJFD Z

ABJ VVV WEILJ MN M_DJFWJK KEGE � �� BED GBJ HMO_CPJK CPGJPGCMP MN HBJHa CP[ EKJ]LEHR
MN GBJ VFCMF KCDGFC_LGCMP � X� Y ED `JII ED MN GBJ O MKJI � X� � � Y Z �P GBJ XFJIEGCWJIR FEFJY HEDJD
`BJFJ `J WCJ` MLF VFCMF ED fGBJ KCDGFC_LGCMP � EGLFJ LDJK `BJP HFJEGCP[ GBJ `MFIK g `J
O C[BG VFJNJF GBJ VFCMF VFJKCHGCWJ VUWEILJ XVFVV Y T DL[[JDGJK _R QMS X����Y ¡ GBCD CD EIDM E
_ MPE eKJ VUWEILJ X` CGB PLII K CDGFC_LGCMP LPCNMFO MP �� � ��Y Z ABJ VFCMF VFJKCHGCWJ VUWEILJD
HEP MPIR BEPKIJ GJDG DGEGCDGCHD � � � X� Y GBEG KM PMG KJV JPK MP GBJ � T BM`JWJF Z �WJP CP
HEDJD `BJP GBJ VFCMF CD GEaJP ]LCGJ ICGJFEIIRT GBJFJNMFJ T GBJFJ CD E V IEHJ NMF VVV WEILJD Z

��� � 
�y no4pqro sy| www � �MMDJIR DV JEa CP[ T GBJ VVV HEIHLIEGCMP LDJD GBJ KEGE G` CHJ ¡
eFDG _R LVKEGCP[ GBJ VFCMF GM eG GBJ KEGE _ JGGJF T EPK GBJP _R JDGCO EGCP[ BM` DLFVFCDCP[ GBJ
KEGE EFJ T FJIEGCWJ GM GBJ V MDGJFCMF VEFEO JGJF KCDGFC_LGCMP Z ABLD CG CD PMG DLFVFCDCP[ GBEG CGD
KCDGFC_LGCMP T EHFMDD ICaJIR WEILJD MN � �� T CD PMG LPCNMFO ¡ `J DBEII CP NEHG KJO MPDGFEGJ WEFCMLD
JSGFJO J EDV JHGD MN PMPULPCNMFO CGR CP DJWJFEI DCGLEGCMPD Z ABCD O EaJD GBJ CPGJFVFJGEGCMP EPK
HMOVEFCDMP MN VVV WEILJD E KCb HLIG EPK FCDaR O EGGJF Z AM EIIJWCEGJ GBCD VFM_ IJO MLF
VFMVMDEI CD GM V MDGUVFM HJDD MF HEIC_FEGJ GBJ VVV WEILJ T GM

HVVV X� �� Y � � F�VVV X� Y � VVV X� �� Y� � X� � Y

`BJFJ GBJ KCDGFC_LGCMP MN � CD GBEG COVICJK _R GBJ VFCMF EPK O MKJI HMPKCGCMPD Z ABCD HVVV T
GBJ V JFNJHGJK VVV WEILJ T ` CII PM` _R HMPDGFLHGCMP BEWJ E LPCNMFO PLII K CDGFC_LGCMP T C ZJ Z O ER
_ J DJJP ED E [JPLCPJ VUWEILJ Z ABJ O ECP O JDDE[J MN MLF EFGCHIJ CD GBEG GBJ VVV WEILJD BEWJ
ICO CGJK CPNMFO EGCMP WEILJ CP GBJO DJIWJD T _LG GBEG GBJ PEGLFEIIR FJUDHEIJK HVVV WJFDCMPD EFJ
[JPLCPJIR LDJNLI EPK CPGJFVFJGE_ IJ EHFMDD KC^JFJPG HMO_CPEGCMPD MN VFCMFD EPK O MKJID Z

ABEG GBJ VVV PLO_ JFD DMOJGCO JD KM PMG HMPWJR WJFR LDJNLI CPNMFO EGCMP `ED PMG
V CHaJK LV CP GBJ CPCGCEI FJEHGCMPD `BJP GBJ O JGBMK `ED CPGFMKLHJK T DJJ J Z[ Z GBJ KCDHLDDCMP
HMPGFC_LGCMPD GM � JIO EP T � JP[ EPK �GJFP X���	Y Z ABJFJ BEWJ _ JJP IEGJF `EFPCP[D CP
GBJ ICGJFEGLFJ T BM`JWJF ¡ � JRT � JINEPK T �`EFG� EPK � IEHBMD X����Y HMOVIECPJK GBEG GBJ
VVV WEILJD `JFJ PMG E_ IJ GM V CHa MLG O MKJI CPEKJ]LEHCJD CP E DGFCP[ MN QERJDCEP IM[CDGCH�
PMFO EI FJ[FJDDCMP DJGLVD T EPK �CPBEFER EPK �GJFP X����Y DCO CIEFIR M_DJFWJK GBEG GBJ VVV
PLO_JFD GJPKJK GM HILDGJF GMM GC[BGIR EFMLPK �

	 GM [CWJ HIJEF DC[PEID MN O MKJI KCDGMFGCMPD CP
BCJFEFHBCHEI O MKJID Z cJ ` CII CP NEHG KJO MPDGFEGJ _ JIM` GBEG GBCD CD E NECFIR GRV CHEI DCGLEGCMP ¡
`BJP CPNMFO EGCMP HMPGJPG CPHFJEDJD T CP FJIEGCMP GM GBJ HMOVIJS CGR MN E O MKJI T GBJ VVV WEILJD
` CII GJPK GM HILDGJF EFMLPK �

	 T NMF PEGLFEI HIEDDJD MN KCDHFJVEPHR NLPHGCMPD Z dLF HMPGJPGCMP CD
GBEG GBJDJ VFM_ IJO D T V MCPGJK GM _R MGBJF ELGBMFD T EFJ DMIWJK _R GBJ HEIC_FEGCMP O JHBEPCDO
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EIILKJK GM E_ MWJ T ED KCDHLDDJK O MFJ eFO IR CP �JHGCMP   EPK ENGJF`EFKD CP MLF EFGCHIJ Z c BJP
VFMV JFIR HEIC_FEGJK T GBJ HVVV WEILJD EFJ `JII E_ IJ GM [CWJ DC[PEID MN DLFVFCDJ MF HMP\CHG T
EPK O ER _ J LDJK GM DHFJJP E`ER LPNMFGLPEGJ HMO_CPEGCMPD MN VFCMF EPK KEGE O MKJI CP E
LPCeJK O EPPJF Z

�PICaJ GBJ VFCMF VFJKCHGCWJ VUWEILJ T GBJ VVV WEILJ HEP EIDM _ J EVVICJK CP HEDJD `BJFJ
GBJ VFCMF CD WE[LJF GBEP MPJ gD fGFLJ g DL_ � JHGCWJ _ JICJN E_ MLG GBJ VEFEO JGJFD CP ]LJDGCMP Z
ABJ VFCMF O ER DGCII _ J CPNMFO EGCWJ T _LG KMJD PMG PJJK GM _ J ePJUGLPJK GM FJ\JHG EII EDV JHGD
MN MLF VFCMF _ JICJN Z dPJ O ER KJO MPDGFEGJ O EGBJO EGCHEIIR GBEG GBJ VVV WEILJ _ JHMO JD IJDD
EPK IJDD KJV JPKJPG MP GBJ VFCMF T NMF E [CWJP KEGE O MKJI T ED KEGE CPNMFO EGCMP EHHLOLIEGJD Z
ABJ HVVV WEILJ T BM`JWJF T ` CII FJO ECP HFCGCHEIIR KJV JPKJPG MP GBJ EHGLEI VFCMF LDJK Z ABCD
CD EG CG DBMLIK _ J ¡ GBJ HEIC_FEGCMP GFEPDNMFO X�Z Y CD CPDGFLHGJK GM EHGCWJIR LDJ EPK EDDJDD
GBJ COVICHEGCMPD MN E [CWJP VFCMF Z

��8 � 
�y w ryzyus or spn4y � ABJ IERUMLG MN MLF EFGCHIJ CD ED NMIIM` D Z �P �JHGCMP � `J
CPWJDGC[EGJ GBJ DGFLHGLFEIIR DCOVIJ DCGLEGCMP `BJFJ KEGE EFJ PMFO EI ` CGB E PMFO EI VFCMF
MP GBJ OJEP Z � JFJ `J ePK E NMFOLIE NMF GBJ VVV T EPK LDJ GBCD GM DGLKR COVMFGEPG DV JHCEI
HEDJD T HMFFJDV MPKCP[ GM BEWCP[ E DBEFV VFCMF T E O MFJ \EG VFCMF T EPK GM BEW CP[ E eSJK
VFCMF ` CGB CPHFJEDCP[ DEOVIJ DC�J Z �LHB HEIHLIEGCMPD EPK EPEIRDCD O ER EIDM _ J JSGJPKJK
GM PMFO EI�PMFO EI BCJFEFHBCHEI O MKJID Z cJ EIDM CPHILKJ E _FCJN IEF[JUDEOVIJ EPEIRDCD MN
GBJ VVV NMF [JPJFEI VEFEOJGFCH O MKJID Z cJ IJEFP NMF JSEOVIJ GBEG GBJ VVV WEILJ MNGJP
_ JHMO JD GC[BGIR HMPHJPGFEGJK EFMLPK �

	 CP DCGLEGCMPD ` CGB [FM` CP[ EO MLPGD MN KEGE NMF
E eSJK VEFEOJGFCH O MKJI Z �LFGBJF VFMV JFGCJD EPK EDV JHGD MN GBJ VVV EFJ [IJEPJK NFMO
DGLKRCP[ DCGLEGCMPD ` CGB E O CSGLFJ MN DL_UVFCMFD T CP �JHGCMP � Z

ABJP CP �JHGCMP   `J VFMVMDJ EPK KJWJIMV MLF V JFNJHGJK VVV WEILJD T GBJ HVVV T EPK
KCDHLDD GBJCF HMOVLGEGCMP EPK CPGJFVFJGEGCMP Z ABJ HVVV O ER CP [JPJFEI _ J HMOVLGJK W CE
E KML_IJ DCOLIEGCMP FJ[CO J Z ABJ KJGECID MN MLF [JPJFEI GBJMFR EFJ GBJP `MFaJK MLG CP GBJ
HMPGJSG MN [JPJFEI ICPJEF FJ[FJDDCMP O MKJID CP �JHGCMP � T CIILDGFEGJK NMF E FJEI KEGE DJG T
V JFGECPCP[ GM GBJ O MKJIICP[ MN DVFCPG DV JJKDaEGCP[ FJDLIGD T CP �JHGCMP 	 Z ABJDJ GJHBPC]LJD
HMLIK _ J LDJK FMLGCPJIR CP EII QERJDCEP EPEIRDJD MN PMFO EIUICPJEF O MKJID T GM HBJHa NMF
O MKJI EKJ]LEHR EPK GM OMPCGMF KEGE NMF EPR DJFCMLD HMP\CHGD ` CGB GBJ VFCMF LDJK Z cJ EIDM
CIILDGFEGJ MLF GJHBPC]LJD NMF G`M O MKJID V JFGECPCP[ GM DLFW CWEI VEGGJFPD MN GBJ �LFMV JEP
KCVV JF DV JHCJD T CP �JHGCMP � Z QFMMaD T �EGHBV MIJ EPK � MF[EP X����Y BEWJ JEFICJF EPEIRDJK
GBJ DEO J KEGE T LDCP[ GBJ VVV EVVEFEGLD T _LG WCE MLF HEIC_FEGJK VVV `J FJEHB DMO J`BEG
KC^JFJPG HMPHILDCMPD Z

dLF HVVV WEILJD BEWJ _R HMPDGFLHGCMP _ JJP GFEPDNMFO JK GM E fHEPMPCHEI DHEIJ MN DLFU
VFCDJ gT PEO JIR GBJ LPCNMFO MP GBJ LPCG CPGJFWEI Z d_DJFWJK HVVV PLO_JFD GBJFJNMFJ JP�MR
E HIJEF CPGJFVFJGEGCMP EPK HEP DMLPKIR _ J HMOVEFJK EHFMDD DJWJFEI VFMV MDJK MF CO E[CPJK
HMO_CPEGCMPD MN VFCMF EPK OMKJI Z cJ O ER JWJP EVVIR GBJ GJHBPC]LJD GM HMOVEFCDMP MN
VEFEO JGFCH WD Z PMPVEFEOJGFCH O MKJI DV JHCeHEGCMPD T ED CIILDGFEGJK CP �JHGCMP � Z �LHB HMO U

 



VEFCDMPD EFJ MNGJP ]LCGJ KCb HLIG T HMPHJVGLEIIR EPK MV JFEGCMPEIIRT ` CGB MGBJF EVVFMEHBJD Z
dLF EFGCHIJ JPKD CP �JHGCMP � ` CGB E ICDG MN VVV EPK HVVV FJIEGJK GMV CHD EPK CDDLJD T DMOJ
`MFGBR MN NLFGBJF FJDJEFHB J^MFGD Z

ABJ DLHHJDD MF PMG MN MLF HVVV EPEIRDCD KJV JPKD HFLHCEIIR MP GBJ HBMCHJ MN KCDHFJVEPHR
O JEDLFJ T GBJ � X� � � Y Z ABCD HBMCHJ DBMLIK _ J ECKJK _R HMPGJSG EPK EDV JHGD MN GBJ EHGLEI
EVVICHEGCMP T EPK O C[BG CP VEFGCHLIEF _ J HMPDGFLHGJK GM EKKFJDD GBMDJ O MKJI EDV JHGD GBEG
EFJ DJJP ED HFLHCEI NMF GBJ VFCPHCVEI HMPHILDCMPD MN GBJ DGEGCDGCHEI EPEIRDCD Z �JJ CP GBCD
HMPPJHGCMP HMPDGFLHGCMPD MN �JRT � JINEPK T �`EFG� EPK � IEHBMD X����Y T d g� E[EP X����Y
EPK �CPBEFER EPK �GJFP X����Y Z QERJDCEP DGEGCDGCHCEPD PJJK ED EI`ERD GM HEFJ E_MLG VFCMF T
O MKJI T EPK IMDD NLPHGCMP ¡ GBJ OMKJFP T HMPDHCJPGCMLD O JO_JFD MN GBJ DV JHCJD EIDM PJJK GM
JSBC_ CG HFJEGCWJ EHLCGR NMF O EGGJFD V JFGECPCP[ GM OMKJI DJIJHGCMP EPK DHFJJPCP[ MN VFCMFD T
`BCHB ` CGB GBJ O JGBMKMIM[R EPK O EHBCPJFR MN GBCD EFGCHIJ `MLIK O JEP HBMMDCP[ [MMK EPK
VFM_ IJO UFJIJWEPG KCDHFJVEPHR O JEDLFJD T NMIIM`JK _R EVVFMVFCEGJ HVVV EPEIRDCD Z

�  �#� $��� "��$��� "� � ����
� JFJ `J CPWJDGC[EGJ GBJ DCOVIJ DCGLEGCMP `BJFJ KEGE EFJ PMFO EI ` CGB LPaPM`P O JEP EPK
`BJFJ GBJ VFCMF NMF GBCD O JEP VEFEO JGJF CD EIDM PMFO EI Z cJ ePK EP JSVICHCG NMFOLIE NMF
GBJ VVV `BCHB VFMW CKJD HJFGECP [JPJFEI CPDC[BGD CPGM CGD VFMV JFGCJD EPK _ JBEW CMLF Z dLF
HEIHLIEGCMPD JSGJPK GM GBJ HEDJ ` CGB GBJ GFEKCGCMPEI CPWJFDJ [EO O E GCO JD PMFO EI HMP�L[EGJ
VFCMF CP GBJ [JPJFEI PMFO EI OMKJI T EPK O ER EIDM _ J [JPJFEICDJK GM GM GBJ HEDJ MN PMFO EI�
PMFO EI GRV J BCJFEFHBCHEI O MKJID Z

6 ��� � vtr} 34o vtr s� y www � � DDLO J GBJFJNMFJ GBEG GBJ KEGE � � X� � � � � � � �� Y T HMPKCU
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CP GBJ DCGLEGCMP ` CGB G`M DBEFV BRV MGBJDJD T C ZJ Z �� �� � � NMF � � �� � Z ABLD GBJ VVV O ER CP
GBCD FJDV JHG _ J DJJP ED E BC[BIR PMPUHMPGCPLMLD MV JFEGMF T DCPHJ GBJ G`M VVV X� �� Y HLFWJD
EFJ BC[BIR KC^JFJPG NMF � 	 � � EPK � 	 � � ����Z
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XCCY �LVV MDJ �� �� CD O MKJFEGJ `BCIJ �� �	 CD DO EII Z ABJP `BJP �� �� CD HIMDJ GM �� �	 GBJ

VVV EHGD ED E HIEDDCH VUWEILJ NMF GJDGCP[ � � �� �	 ¡ CN �� �� MP GBJ MGBJF BEPK CD DMOJ KCDGEPHJ
E`ER NFMO �� �	 T GBJP GBJ VVV CD HIMDJ GM `BEG CG `MLIK _ J NMF GBJ eFDG VFCMF HMOVMPJPG EIMPJ Z
�[ECP GBCD _ JBEW CMLF CD FJIEGCWJIR CPKJV JPKJPG MN GBJ � � �� 	 VEFEO JGJFD Z �G CD CPGJFJDGCP[
EPK V JFBEVD O CIKIR HMPGFEUCPGLCGCWJ GBEG JWJP `BJP � 	 CD WJFR DO EII T GBJ VVV CPKCHEGJD
PMPUDLFVFCDJ MN �� �� HIMDJ GM �� �	 ¡ GBLD T CP GBCD DCGLEGCMP T JWJP DMO J JWJPGD GBEG BEWJ WJFR
IM` VFCMF VFM_E_CICGR EFJ KJJOJK HMOVIJGJIR EHHJVGE_ IJ Z �JJ � C[LFJ � Z�Z

XCCCY �JG LD PM` BMIK � 	 eSJK X_LG DO EIIY T `BCIJ �� �	 WEFCJD Z cJ BEWJ DJJP GBEG
`BJP �� �	 CD IEF[J T VVV X�� �� � �� �	 Y ` CII _ J HIMDJ GM �Z � IDM T CN �� �	 
 � T `J HIJEFIR [JG
VVV X�� �� � �� �	 Y 
 �Z QLG CN �� �	 CD EG E O MKJFEGJ KCDGEPHJ NFMO �� �� T GBJP VVV X�� �� � �� �	 Y
O ER _ J HIMDJ GM �JFM Z ABCD CD E _ CG MN E VEFEKMS � `J BEWJ G`M HMOV JGCP[ OMKJID T FJVFJDJPGJK
GBFML[B E VFCMF ` CGB G`M V JEaD T EPK M_DJFWJ E WEILJ GBEG eGD GBJ E VFCMFC LPICaJIR O MKJI
`JII Z �N GBJ O MKJID EFJ JCGBJF WJFR KC^JFJPG MF WJFR DCO CIEF T GBJP VVV [CWJD E BC[B WEILJ T
`BCIJ CN GBJR EFJ O MKJFEGJIR KC^JFJPG T `J [JG E IM` VVV WEILJ Z

ABJDJ JSEOVIJD CIILDGFEGJ GBJ NEHG GBEG GBJ VVV WEILJ CD FJIEGCWJIR CPDJPDCGCWJ GM GBJ
O E[PCGLKJ MN GBJ VFM_E_CICGR O EDD GBEG GBJ VFCMF EDDC[PD GM VEFGD MN GBJ VEFEO JGJF DVEHJ
GBEG EFJ KCDGEPG NFMO JEHB MGBJF Z ABCD CD CP VEFGCHLIEF GFLJ CN GBJ KC^JFJPG VEFEO JGJF WEILJD

��



[CWJ WJFR KC^JFJPG KCDGFC_LGCMPD NMF GBJ M_DJFWJK � �� Z �N GB CD CD GBJ HEDJ T HMPKCGCMPCP[ MP
GBJ M_DJFWEGCMP ` CII JDDJPGCEIIR JICO CPEGJ VEFEO JGJF WEILJD GBEG NECI GM JSV IECP GBJ KEGE T
O EaCP[ GBJCF VFCMF ICaJICBMMK CFFJIJWEPG Z
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�LVV MDJ GBEG MPJ HMOVLGJD VVV X� ��Y � � ��� NFMO MPJ gD KEGE DJG T NMF E [CWJP VFCMF EPK
O MKJI Z ABCD CD E `JIIUKJePJK VFM_E_CICGRT ED CP X�Z�Y T _LG GM �LK[J GBJ DC[PCeHEPHJ MN GBJ
� Z�� PLO_JF T V MDDC_ IR CP HMOVEFCDMP ` CGB MGBJF VVV WEILJD NMF MGBJF HMO_CPEGCMPD MN VFCMF
EPK O MKJI NMF GBJ DEO J KEGE DJG T `J EFJ NMFHJK GM KJePJ GBJ LPKJFIR CP[ VFM_E_CICGR DHEIJ �

BM` FEFJ T MF BM` HMO OMP T EFJ WEILJD IJDD GBEP � Z���
ABJFJ BED V JFBEVD _ JJP E HJFGECP �EWIMW CEP GJPKJPHR CP EVVICJK DGEGCDGCHD `MFa GM

CPGJFVFJG GBJ VVV PLO_ JFD MP GBJ LPCNMFO DHEIJ T ICaJ NMF HIEDDCH VUWEILJD Z cJ BEWJ EIFJEKR
DJJP GBEG GBJ KCDGFC_LGCMP MN VVV CD MNGJP ]LCGJ PMPULPCNMFO T BM`JWJF T EPK O MFJ VFJHCDJ
CPNMFO EGCMP CD VFMWCKJK _ JIM` Z cJ DBEII DJJ GBEG EP M_DJFWJK VVV � � ��� XDERY O ER _ J
JSGFJO JIR DLFVFCDCP[ CP MPJ DCGLEGCMP T `BJFJED GBJ WEILJ VVV � � ��	 XDERY O ER PMG _ J WJFR
DLFVFCDCP[ CP EPMGBJF DCGLEGCMP Z � CaJ NFJ]LJPGCDGD T `BM HMOVLGJ VUWEILJD ED VFM_E_CICGCJD MN
JWJPGD CPWMIW CP[ MLGHMO JD GBEG KCK PMG MHHLF T BJFJ EIDM GBJ QERJDCEP CD NMFHJK GM HMPDCKJF
GBJ WEILJD MN � GBEG MPJ KCK PMG M_DJFWJ Z �P GBCD DJHGCMP `J KJePJ EPK DGLKR GBJ EVVFMVFCEGJ
KCDGFC_LGCMP MN VVV X� Y EHFMDD WEILJD MN � T EPK LDJ GBCD GM CPGFMKLHJ MLF HEIC_FEGJK VVV
WEILJ T GBJ HVVV X� ��Y Z �GD EHGLEI LDJ CD CIILDGFEGJK ` CGB FJEI KEGE CP �JHGCMPD 	 EPK � Z

8 ��� 
�y u344~u344 |pz srpq3sptu tv s� y www � �IEDDCHEI QERJD EPEIRDCD MV JFEGJD MN HMLFDJ
HMPKCGCMPEI MP � �� Z c BJP MPJ CP EKKCGCMP ` CDBJD GM GJDG WEICK CGR MN EDV JHGD MN OMKJI EPK
VFCMF T BM`JWJF T MPJ PJJKD GM _FCP[ CPGM GBJ V CHGLFJ EIDM GBJ KCDGFC_LGCMP MN � �� Z ABCD IJEKD
LD GM KJePJ fGBJ PLIIUPLII K CDGFC_LGCMP g MN VVV X� Y T HMFFJDV MPKCP[ GM GBJ KCDGFC_LGCMP MN
VVV X� Y EHFMDD VFJHCDJIR GBMDJ � WEILJD GBEG MHHLF _R GBJ HMO_CPJK O JHBEPCDO MN GBJ VFCMF
EPK GBJ O MKJI Z ABJ PLIIUPLII K CDGFC_LGCMP MN � � VVV X� Y T LPKJF V JFNJHG VFCMF EPK V JFNJHG
O MKJI T CD

� X� Y � � F�VVV X� Y � � � `BJFJ � � � � X� � � Y� X� Y K� � X  ��Y

ABCD CD GBJ KCDGFC_LGCMP GBEG DBMLIK _ J LDJK GM HEIC_FEGJ GBJ M_DJFWJK VVV WEILJ Z cJ
VFMVMDJ LDCP[

HVVV X� ��Y � � XVVV X� ��YY � � F�VVV X� Y � VVV X� ��Y�� X  ��Y

ABJ KCDGFC_LGCMP MN HVVV X� Y T EHFMDD WEILJD MN � ED E_ MWJ T CD GBJP _R HMPDGFLHGCMP E LPCNMFO
MP X� � �Y XED IMP[ ED � CD HMPGCPLMLDY Z �P MGBJF `MFKD T GBJ HVVV CD E VFMV JF VUWEILJ Z

AM CIILDGFEGJ T HMPDCKJF GBJ PMFO EI�PMFO EI DCGLEGCMP MN �JHGCMP � T EPK DLVV MDJ GBJ
`MFIK CD JSEHGIR ED `J BEWJ CO E[CPJK T _ MGB FJ[EFKCP[ � EGLFJ gD KCDGFC_LGCMP MN � EPK MLF
M`P O MKJIICP[ MN KEGE [CWJP � Z ABJP �� CD PMFO EI X�� � � 	� � � 	
� Y T JSVFJDDC_ IJ ED �� �
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`BJFJ � � � X� � �Y Z AM HMOVLGJ GBJ HVVV X� �� Y `J O ER DCOVIR HBJHa GBJ FJIEGCWJ NFJ]LJPHR
MN DLHB DCOLIEGJK � D GBEG NEII _ JIM` GBJ M_DJFWJK VVV X� ��Y Z �MF GBCD VEFGCHLIEF DCGLEGCMP
`J O ER JWJP [JG EP JSVICHCG JSVFJDDCMP ¡
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c BCIJ GBJ HIEDDCH VUWEILJ DGEGCDGCH CD LPCNMFO MP GBJ LPCG CPGJFWEI LPKJF GBJ PLII BRU
V MGBJDCD T GBJ VFJDJPG PLIIUPLII K CDGFC_LGCMP CD ]LCGJ NEF NFMO BEWCP[ DLHB E NMFO Z ABJ �
WEFCE_ IJ MN X  Z�Y CD HMPePJK GM �� �  � �� X�
�� Y� T ` CGB E DBEFV LVV JF GBFJDBMIK T EPK CD BC[BIR
DaJ`JK GM GBJ IJNG Z �MF ���� O MKJFEGJ MF IEF[J XDEOVIJ DC�J CD O MKJFEGJ T MF VFCMF CD O MKU
JFEGJIR \EG T MF _ MGBY T �� CD HIMDJ GM � EPK GBJ VVV KCDGFC_LGCMP CD ]LCGJ GC[BGIR HMPHJPGFEGJK
EFMLPK �

	 Z dPIR NMF ���� ]LCGJ DO EII T ` CGB �� HIMDJ GM �JFM T KM JD GBJ VVV KCDGFC_LGCMP
HMO J HIMDJ GM GBJ LPCNMFO MPJ MP GBJ LPCG CPGJFWEI X`BCHB CD GBJ ICO CG HEDJ ED �� 
 �Y Z ABJ
DGEGCDGCHEI KCDGFC_LGCMP MN HVVV X� Y MN X  Z Y T BM`JWJF T CD _R HMPDGFLHGCMP JSEHGIR E LPCNMFO
MP �� � �� T VFMW CKJK GBJ VFCMF EPK GBJ OMKJI EFJ HMFFJHG Z �JJ CP GBCD HMPPJHGCMP � C[LFJ   Z�T
`BCHB DBM` D GBJ VEFGIR JSGFJO J PEGLFJ MN GBJ VVV KCDGFC_LGCMP T EPK � C[LFJ   Z� T `BCHB [CWJD
GBJ VVV EPK HVVV HLFWJD T EIMP[ ` CGB E GBCFK WEFCEPG GFJEGJK CP E IEGJF DL_DJHGCMP Z�i�>=� � �� � c BJP � [FM` D T GBJ M_DJFWJK �� �� `CII [M GM GBJ GFLJ LPKJFIR CP[ OJEP
WEILJ ��� T EPK NFMO X  Z Y `J DJJ GBEG

HVVV X� �� Y 
 � F�� 	� � � X��� 	 �� Y
�� �	� � � F� �� X� � �Y � � ���� 	 �� �
�� � E �D �
ABLD

HMPN � ���� 	 �� ��� � � ��	� ���� 	 �� ��
JO JF[JD ED E PEGLFEI O JEDLFJ MN HMP\CHG _ JG`JJP FJEI KEGE KCDGFC_LGCMP EPK GBJ � X�� � � 	� Y
VFCMF Z �N HMPN � � ��	 T GBJP HVVV X� ��Y ` CII NMF IEF[J � _ J _ JIM` GBJ HFCGCHEI WEILJ � Z�� T
JGH Z ABJ DJHMPK FJVFJDJPGEGCMP MN HMPN LDJD �� � � 	
� 	� T `BCHB BED CPGJFVFJGEGCMP ED VFCMF
DEOVIJ DC�J Z �JJ EIDM �JHGCMP � Z�Z

8 �6 � 
�y |t3q4y zp} 34o sptu } ys�t| st no4pqro sy www � ABJ FJEDMPCP[ E_MWJ CPWCGJD GBJ
NMIIM` CP[ DCOLIEGCMP O JGBMK GM HMOVLGJ GBJ HEIC_FEGJK VVV WEILJ Z �COLIEGJ WEILJD X�� � �� Y
NMF � � �� � � � �� T NMF E BC[B PLO_JF � T ` BJFJ �� � � X� Y EPK GBJ NLII KEGE DJG �� CD KFE`P
NFMO GBJ O MKJI [CWJP �� Z ABJP HMOVLGJ

HVVV X� ��Y �� �
�

��
�� �  �VVV X�� Y � VVV X� ��Y�� X  ��Y

�G CD GBJ V JFBEVD HBCJN HIECO MN MLF EFGCHIJ GBEG `BCIJ GBJ VVV X� ��Y MN X�Z�Y O ER BEWJ E
KCb HLIG CPGJFVFJGEGCMP EPK DMO JGCO JD E IM` CPNMFO EGCMP WEILJ T GBJ HVVV X� ��Y MN X  Z�Y BED
E HIJEF O JEPCP[ EPK HEP _ J BC[BIR CPNMFO EGCWJ Z
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c BCIJ HIJEF CP CPGJFVFJGEGCMP EPK PEGLFEI ]LE DGFEGJ[RT GBJ X  Z�Y MV JFEGCMP O C[BG MN
HMLFDJ _ J _ MGB HLO_JFDMOJ EPK HMOVLGJF GCO J HMDGIR NFMO EP MV JFEGCMPEI V MCPG MN W CJ` T
DCPHJ CG CP [JPJFEI OLDG EOMLPG GM E KML_IJ DCOLIEGCMP T ` CGB �� MV JFEGCMPD CP GMGEI T NMIU
IM` CP[ X�Z�Y Z dPJ DBMLIK GBJFJNMFJ IM Ma NMF `ERD MN DCOVICNR CP[ GBJ HMOVLGEGCMPEI _LFKJP Z
�MO JGCO JD EP JSVICHCG NMFOLIE O ER _ J `MFaJK MLG NMF GBJ VVV X� �� Y T ` CGB HMPDCKJFE_ IJ
_ JPJeG NMF GBJ HVVV HMOVLGEGCMPD T ED `J EIDM DJJ CP GBJ PJSG DJHGCMP T MF MPJ O ER _ J BJIV JK
_R aPM` CP[ GBJ KCDGFC_LGCMP MN � X� ��� � � Y Z �P MGBJF HEDJD MPJ O ER IMMa NMF WEFCEPHJ FJKLHU
GCMP GFCHaD MF NMF `ERD MN EVVFMS CO EGCP[ GBJ VVV X� Y KCDGFC_LGCMP T GBJ _ JPJeG _ JCP[ GBEG
MPJ O ER _ J EIIM`JK E O MKJFEGJ FEGBJF GBEP E IEF[J PLO_JF � MN FJV JEGJK DEOVICP[ Z cJ
BEWJ EHGLEIIR KJWJIMV JK DMO J O JGBMKD MN GBCD a CPK CP HMPPJHGCMP ` CGB GBJ HVVV EPEIRDCD
MN GBJ _ CFK DLFWCWEI KEGE CP �JHGCMP � T _LG GBCD ` CII _ J FJV MFGJK MP JIDJ`BJFJ Z

8 �� � � 4 syruo spxy ��o s~pv znyuorptz � cJ �LK[J GBJ E_ MWJ HEIC_FEGCMP GM _ J GBJ HEPMPU
CHEI MPJ T GFEPDNMFO CP[ GBJ VVV PLO_ JFD LPKJF GBJ VFMVMDJK VFCMF EPK O MKJI GM GBJ LPCU
NMFO DHEIJ Z dPJ O ER BM`JWJF EIDM HMPDCKJF MGBJF `BEGUCN DHJPEFCMD GBEG NFMO KC^JFJPG
V JFDV JHGCWJD IJEK GM MGBJF V MGJPGCEIIR CPGJFJDGCP[ KCDGFC_LGCMPD NMF � T EPK BJPHJ GM MGBJF
HEIC_FEGCMPD NMF VVV X� Y T CP GBJ NMFOLIEGCMP MN X  Z�Y� X  Z�Y Z �LVV MDJ CP [JPJFEI GJFO D GBEG
E KCDGFC_LGCMP NMF DLHB �  KEGEUDJGD CD _ JCP[ HMPDCKJFJK T `BJFJ DLHB �  EFJ KFE`P NFMO E
O JHBEPCDO KC^JFJPG NFMO GBJ HEPMPCHEI MPJ [CWJP CP X  Z�Y ¡ GBCD MGBJF KCDGFC_LGCMP HMLIK NMF
JSEOVIJ GEaJ GBJ NMFO � � X� � � Y�  X� Y K� T NMF E VFCMF �  X� Y KC^JFJPG NFMO � X� Y Z ABCD KJePJD
EP EIGJFPEGCWJ VVV KCDGFC_LGCMP �  X� Y � � F�VVV X�  Y � � � EPK CP CGD GLFP E KC^JFJPGIR
HEIC_FEGJK VVV WEILJ T

HVVV  X� ��Y � �  XVVV X� ��YY � � F�VVV X�  Y � VVV X� �� Y�� X  �	Y
� VVV PLO_JF CD HMOVLGJK LPKJF E [CWJP O MKJI DV JHCeHEGCMP T DER � T EPK `J O ER `FCGJ
VVV X� �� �� Y GM CPKCHEGJ GBCD Z c BJFJED `J E_MWJ HEIC_FEGJK VVV X� �� �� Y W CE GBJ DEOJ
O MKJI � T MV JFEGCMPD ED KJDHFC_ JK E_ MWJ EO MLPG GM HEIC_FEGCP[ VVV X� �� �� Y LDCP[ EP
EIGJFPEGCWJ OMKJI �  NMF KEGEUDJGD �  Z ABJ X  Z	Y DHBJO J O ER GBJP _ J GBML[BG MN CP GJFO D
MN

HVVV  X� ��Y � H �VVV X� �� �� Y �� �
� HEIC_FEGJK VVV X� �� � O MKJI � Y � LPKJF O MKJI �  � X  ��Y

ABJ KJePCGCMP BJFJ CD NL IIR [JPJFEI EPK MV JFEGCMPEI T EPK GBJ HVVV  O ER _J HMOVLGJK
NMF EPR `JIIUKJePJK �  KCDGFC_LGCMP T WCE KML_IJ DCOLIEGCMP CN PJHJDDEFRZ �MF GBJ PMFO EI�
PMFO EI O MKJI `J O ER DJJ O MFJ HIJEFIR GBJ COVICHEGCMPD MN GBJ X  Z	Y CKJE ¡ GBJ FJEDMPCP[
GBEG IJK GM X  Z Y PM` [CWJD

HVVV  X� ��Y � � F�� X ��  	 �� Y	
� 	 � � X�� �� 	 �� Y	
� 	 � �
CP GJFO D MN GBJ KCDGFC_LGCMP MN GBJ DEOVIJ EWJFE[J ��  DGJO O CP[ NFMO KEGEUDJGD �  KFE`P
NFMO GBJ CPGJPKJK EIGJFPEGCWJ `BEGUCN K CDGFC_LGCMP Z ABCD [CWJD NMFOLIEJ [JPJFEICDCP[ GBEG
MN X  Z Y T NMF KC^JFJPG O MKJID �  NMF KEGEUDJGD �  Z
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� D E VEFGCHLIEF CIILDGFEGCMP `J O ER HMPDCKJF GBJ DMO J`BEG PECWJ KEGEUG` CHJUWJFDCMP

GBEG CPDGJEK MN DEOVICP[ � NFMO GBJ VFCMF VFJKCHGCWJ � � X� � � Y� X� Y K� LDJD GBJ VMDGJFCMF
VFJKCHGCWJ � � X� � � Y� X� �KEGEY K� Z ABCD BED DMO J CPGLCGCWJ EGGFEHGCMP T CP GBEG CG KMJD GEaJ
MP _MEFK GBJ PJ` aPM` IJK[J E_MLG � GBEG `ED PMG EWECIE_ IJ _ JNMFJ KEGE ¡ CG `MLIK EIDM
_ J HIMDJ GM LDCP[ � X� � ��Y ED GBJ O MKJI NMF KEGE T ` CGB GBJ O ES COLO ICaJICBMMK JDGCO EGMF Z
ABJFJ EFJ CPDGEPHJD CP GBJ ICGJFEGLFJ MN DLHB EPEIRDCD T DMOJGCO JD HEFFCJK MLG GJPGEGCWJIR GM
CIILDGFEGJ HMPDJ]LJPHJD LPKJF KC^JFJPG DHJPEFCMD Z �P QERJDCEP HICP CHEI GFCEID ICGJFEGLFJ MPJ
DMO JGCO JD KCDHLDDJD fDEOVICP[ KJPDCGR g WD Z feGGCP[ KJPDCGR gT NMF JSEOVIJ ¡ DJJ � JINEPK EPK
cEP[ X����Y NMF DMO J FJIEGJK KCDHLDDCMP Z

�MF GBJ PMFO EI�PMFO EI DCGLEGCMP T MPHJ O MFJ T `J aPM` GBEG � �KEGE CD KCDGFC_LGJK ED E
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�P GBJ EPPLEI cMFIK �VFCPG �BEOVCMPDBCVD CP DV JJKDaEGCP[ T HMOV JGCGMFD DaEGJ GBJ ��� O
EPK ���� O KCDGEPHJD MP �EGLFKERT EPK GBJP GBJ DEO J KCDGEPHJD MP �LPKERZ ABJ HBEOVCMP
CD GBJ DaEGJF ` CGB GBJ IM`JDG HMO_CPJK DHMFJ T KJePJK ED � � � �	
� � �� � �� 
� T `BJFJ
� � � �	 � �� � �� EFJ GBJ FJDLIGD XCP DJHMPKDY MN GBJ DaEGJF NMF GBJ NMLF KCDGEPHJD ¡ DJJ AE_IJ �T
`BCHB [CWJD GBJ GMV MN GBJ FJDLIG ICDG NMF GBJ ���  HBEOVCMPDBCVD EG � E[EPM Z �P GBCD DJHGCMP
`J ` CII CIILDGFEGJ GBJ [JPJFEI O JGBMKD MN �JHGCMP � NMF GBJ FJ[FJDDCMP O MKJI GBEG V JFGECPD GM
VFJKCHGCP[ EPK LPKJFDGEPKCP[ GBJ FJDLIG MN GBJ NMLFGB KCDGEPHJ CP GJFO D MN GCO JD EHBCJWJK
NMF GBJ VFJWCMLD GBFJJ KCDGEPHJD Z �P GBCD HEDJ GBJFJ `MLIK _ J DL_DGEPGCEI VFCMF aPM` IJK[J
XEIMP[ ` CGB JSHCGJO JPG EPK DV JHLIEGCMPDY T EO MP[ DaEGJFD EPK GBJ O CIICMPD MN GJIJWCDCMP
W CJ`JFD T FJIEGCP[ GM GBJ VEFEO JGJFD EPK GBJ NFLCGNL IPJDD MN GBJ O MKJI T O EaCP[ QERJDCEP
EPEIRDCD E FJIJWEPG EPK CPGJFJDGCP[ JPGJFVFCDJ Z
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CP GJFO D MN E � UK CO JPDCMPEI HMWEFCEGJ WJHGMF � � NMF JEHB MN � CPKCWCKLEID T `BJFJ GBJ � � D
EFJ CPKJV JPKJPG �JFMUO JEP PMFO EID ` CGB DGEPKEFK KJW CEGCMP � Z �MF GBJ DV JJKDaEGCP[ EVU
V ICHEGCMPD T � � CD GBJ ���� O �LPKER FJDLIG T `BCIJ � � �� � � � �	 � � � �� EFJ GBJ FJDLIGD MN GBJ GBFJJ
VFJWCMLD KCDGEPHJD Z dLF O MKJI CD CPGJPKJK GM HMPWJR GBJ O ECP O JHBEPCDO MN EHBCJWJO JPGD
KLFCP[ GBJ cMFIK �BEOVCMPDBCVD EO MP[ GBJ DER �� _ JDG DaEGJFD MF GBJ `MFIK T KLFCP[ FEHJD
` CGBMLG NEIID MF EHHCKJPGD T C ZJ Z MLGICJFD EFJ DHFJJPJK MLG EPK PMG EIIM`JK GM JPGJF GBJ O MKJI Z

�JGGCP[ E HIJEF VFCMF NMF X�� � � � � Y CD PMG EP JEDR JSJFHCDJ Z �G KM JD PMG ]LCGJ KM GM
BEWJ X� � � �	 � �� Y HJPGFJK EG X� � �� �Y T JWJP GBML[B � � �	 CD E FJEDMPE_IJ [LJDD NMF � � ¡ GB CD
W CJ`V MCPG KMJD PMG GEaJ CPGM EHHMLPG GBEG � � EIDM GJPKD GM _ J V MDCGCWJIR EDDMHCEGJK ` CGB
_ MGB � � �� EPK � � �� Z dPJ MVGCMP BJFJ `MLIK _ J GM LDJ IEDG RJEF gD GE_ IJD MN FJDLIGD GM VFMW CKJ
GBEG HMOV JGCGCMP gD V MDGJFCMF KCDGFC_LGCMP MN VEFEO JGJFD T ED E VFCMF NMF GBCD RJEF gD O MKJI T
V JFBEVD DHEIJK KM`P CP VFJHCDCMP DM ED GM PMG _ J GMM CPNMFO EGCWJ Z AM O EaJ GBJ JSJFHCDJ
O MFJ FJEICDGCH T BM`JWJF T BEWCP[ ICaJIR NLGLFJ EVVICHEGCMPD MN MLF GBJMFR CP O CPK T `J EKMVG
GBJ EGGCGLKJ GBEG `J DBMLIK HMPDGFLHG MLF VFCMF NFMO DL_ � JHGCWJ X_LG DL_DGEPGCEGJKY _ JICJND
E_ MLG GBJ VEFEO JGJFD Z cJ EF[LJ GBEG GBJ VFCMF aPM` IJK[J CP GBCD DCGLEGCMP XEPK T `J
DL[[JDG T CP O EPR MGBJFY T CD OMDG JEDCIR ]LEPGCeJK CP GJFO D MN XCY GBJ MWJFEII IJWJI EPK CGD
WEFCE_ CICGR XJSV JHGJK EWJFE[J EPK DGEPKEFK KJW CEGCMP NMF GBJ � �DY EPK XCCY GBJ HMFFJIEGCMPD
_ JG`JJP HMWEFCEGJD � 	�� EPK � Z cJ GBJFJNMFJ KJWJIMV E OJGBMK NMF _FCP[CP[ DLHB VFCMF
aPM` IJK[J CPGM E VFMV JF VFCMF NMF GBJ O MKJI VEFEO JGJFD Z
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O ER O MPCGMF GBJ DVFJEK MN GBJ �� D W CE GBJCF DGEPKEFK KJWCEGCMPD EPK HMFFJIEGCMPD XE[ECP T
GBJFJ EFJ PM JSVICHCG NMFOLIEJ GM BJIV LD T BJPHJ GBJ DCOLIEGCMPDY Z XCW Y ABJ VFM HJKLFJ DGMVD
`BJP E WEILJ MN � CD NMLPK GBEG `JII FJ\JHGD GBJ LPHJFGECPGR IJWJI NMF GBJ �� D EFMLPK GBJ
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ABJ VFM HJKLFJ `MLIK V JFBEVD BEWJ IMMaJK O MFJ VFJHCDJ EPK JIJ[EPG `JFJ CG V MDDC_ IJ
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  �� � Y��	 CP GJFO D MN GBJ DGEPKEFK KJWCEGCMP NMF GBJ � �
FJDLIGD GBJO DJIWJD T NMF `BCHB E VFCMF JDGCO EGJ CD GBJ DGEPKEFK KJWCEGCMP MN �EGLFKER gD
���� O FEHJD T PEO JIR �Z��  Z c CGB MLF VFCMF JDGCO EGJD X� �	 � � �� � � �	Y� NMF GBJ HMFFJIEU
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� NGJF GBJ BEFK `MFa MN DJGGCP[ E VFMV JF VFCMF CG CD E V IJEDLFJ GM ePEIIR `EGHB �LPKER gD
���� O FEHJD T EPK EP JEDR GEDa GM VFMKLHJ GBJ VVV EPK HVVV PLO_ JFD T NMIIM` CP[ GBJ FJDLIGD
MN �JHGCMP � T EPK GM LVKEGJ MLF VFCMF NMF GBJ HMFFJIEGCMP EPK FJ[FJDDCMP VEFEOJGJFD Z ABJ
HMFFJIEGCMP LPHJFGECPGR LVKEGCP[ CD MN CPGJFJDG NMF GBJ EHGLEI EVVICHEGCMP XGBJ V MDGJFCMF CD
J Z[ Z HJPGFJK EG E_ MLG X� ��� � � ��� � � ���YY T _LG CD LPHMFFJIEGJK ` CGB GBJ O ECP DGMFR MN GBCD
EFGCHIJ T DM `J FJV MFG CPDGJEK MP GBJ VVV EPEIRDCD Z �MFOLIE X� Z	Y [CWJD VVV X� �� Y � � ���� T
`BCIJ GBEG DJHGCMP gD � FMV MDCGCMP FJEKCIR HEP _ J EVVICJK GM R CJIK HVVV X� ��Y � � ����Z cJ O ER
HMPHILKJ GBEG GBJFJ CD E_DMILGJIR PM HMP\CHG _ JG`JJP MLF HEFJNLIIR HMPDGFLHGJK VFCMF EPK GBJ
KEGE T ED O MPCGMFJK W CE GBJ HEPMPCHEI KCDHFJVEPHR NLPHGCMP � X� � � Y � � ��� � X�� � 	 � � Y	
� 	 Z �G
O C[BG _ J MN CPGJFJDG GM GFR MGBJF KCDHFJVEPHR NLPHGCMPD T HBJHaCP[ EKJ]LEHR MN MGBJF EDV JHGD
MN VFCMF EPK O MKJI T ICaJ EDRO O JGFRT _LG `J E_DGECP NFMO KMCP[ DM BJFJ Z
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QFMMaD T �EGHBV MIJ EPK � MF[EP X���� ¡ BJPHJNMFGB Q�� Y EPEIRDJK FJHEVGLFJ KEGE NMF GBJ
�LFMV JEP � CVV JF DV JHCJD ��pu n43z npu n43z� LDCP[ VVV WEILJD Z ABJ DEO J KEGE BEWJ VFJW CU
MLDIR _ JJP EPEIRDJK _R �J_FJGMP T QLFPBEO T �IM_ JFG EPK �PKJFDMP X����Y Z ABJR EFJ CP
GBJ NMFO MN E GFCEP[LIEF 	 � 	 EFFER CP HMP�LPHGCMP ` CGB E WJHGMF [CW CP[ GBJ PLO_ JF MN
FJIJEDJK CPKCWCKLEID NMF GBJ DCS RJEFD CP ]LJDGCMP ¡ DJJ _ JIM` Z � JFJ `J M^JF E FJUEPEIRDCD MN
GBJCF KEGE T LGCICDCP[ MLF HVVV GMMID T EPK FJEHB HMPHILDCMPD VEFGIR KC^JFJPG NFMO GBMDJ MN
Q�� FJ[EFKCP[ EKJ]LEHR MN DL[[JDGJK O MKJID Z

���� 
�y |o so { s� y } t|y4{ ou| s�y |pznryw oun5� ABJ KEGE EFJ [CWJP CP AE_IJ �Z ABJ
O MKJID HMPDCKJFJK _R Q�� CPWMIWJ LV GM G`JIWJ VEFEO JGJFD � NMF � � �� � � � � 	 T � � FJVFJDJPGD
GBJ VFM_E_CICGR GBEG E [CWJP _CFK DLFWCWJD RJEF ���� � � T `BCIJ � � FJVFJDJPGD GBJ VFM_E_CICGR
MN HEVGLFCP[ E VEFGCHLIEF _ CFK CP RJEF ���� � � Z
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ABJ OLIGCV ICHEGCWJ OLIGCPMO CEI O MKJI EDDLOVGCMP HEP NMF DLHB FJHEVGLFJ KEGE _ J DBM`P
GM IJEK GM E ICaJICBMMK MN GBJ NMFO

� X� �� Y � HMPDG �� X� �� Y
���� �
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`BJFJ � CD GBJ HMPGFC_LGCMP GM GBJ ICaJICBMMK NMF GBJ PJWJFUHEVGLFJK _CFKD T EPK `BJFJ
fJOVGR VFMKLHGD g EFJ J]LEI GM �¡ DJJ Q�� NMF KJGECID Z ABJ KCDHFJVEPHR O JEDLFJ LDJK CP
Q�� CD

� X� � X� �� YY � �� �� X� ��	� �� 	 � ��	� �� Y	 � ` BJFJ �� �� � �	 
� � � � �� �
cJ BEWJ EPEIRDJK G`M WJFDCMPD MN GBCD [JPJFEI O MKJI Z ABJ IEF[J O MKJI XA�A CP GBJ GJFU
O CPMIM[R MN Q�� Y JOVIMRD EII G`JIWJ VEFEO JGJFD X� � �� � Y `BCIJ GBJ DO EII O MKJI X��� CP
GBJCF GJFO CPMIM[R Y GEaJD EII �� D J]LEI EPK EII � � D J]LEI T GBLD BEW CP[ G`M VEFEOJGJFD Z

�MF _ MGB HEDJD `J HBMMDJ GM LDJ CPKJV JPKJPG EPK LPCNMFO VFCMFD NMF GBJ VEFEO JGJFD CP
]LJDGCMP Z cJ KM GBCD NMF G`M FJEDMPD Z � CFDGIRT GBJ OMFJ NM HLDDJK VFCMFD EIDM _FCJ\R `MFaJK
` CGB _R Q�� KM PMG EVV JEF GM eG KEGE VEFGCHLIEFIR `JII T EPK Q�� [CWJ ICGGIJ CPKCHEGCMP
GBEG GBJR FJVFJDJPG EHGLEI VFCMF aPM` IJK[J MN GBJ VEFEO JGJFD Z �JHMPKIRT GBJR ]LMGJ GBJ
V MDGJFCMF O JEPD EPK DGEPKEFK KJWCEGCMPD MPIR NMF GBJ LPCNMFO VFCMF Z �G GLFPD MLG GBEG MLF
HMOVLGJK VVV WEILJD EFJ DIC[BGIRT _LG DGEGCDGCHEIIR DC[PCeHEPGIRT KC^JFJPG NFMO GBMDJ ]LMGJK
_R Q�� XNMF GBJ NLII O MKJI ` CGB LPCNMFO VFCMF T `J ePK E VVV WEILJ MN � Z��� T `BCIJ Q��
]LMGJ GBJ PLO_ JF � Z��	 ¡ DCO CIEFIRT `J ePK VVV J]LEI GM � Z�	� `BJFJ Q�� [CWJ � Z�	� T NMF
GBJ DO EII OMKJIY Z QR WJFCNR CP[ GBJ ]LMGJK VMDGJFCMF O JEPD EPK DGEPKEFK KJW CEGCMPD T `J
BEWJ JICO CPEGJK GBJ � �� � DCOLIEGCMP ED E V MDDC_ IJ FJEDMP NMF GBJDJ KC^JFJPHJD Z � IGBML[B
`J BEWJ PMG _ JJP E_IJ GM FJVFMKLHJ GBJ JSEHG VVV WEILJD MN Q�� T GBJ KC^JFJPHJD EFJ DO EII
JPML[B GM _ J C[PMFJK CP GBJ VFJDJPG DJGGCP[ MN [JPJFEI EPEIRDCD Z

��6 � www ou| nwww ouo45 zpz tv s� y s�t } t|y4z �

�y 4or� y } t|y4 � cJ BEWJ DEOVIJK GBJ KCDGFC_LGCMP MN VVV EIMP[ GBJ ICPJD CPKCHEGJK

E_ MWJ T EPK NMLPK VVV X� �� Y � � ���� Z �FMO VIMGD XPMG DBM`P BJFJY MN GBJ DEOVIJK HLU
OLIEGCWJ KCDGFC_LGCMP NLPHGCMP EPK JDGCO EGJK KJPDCGR NMF GBJ VVV T _EDJK MP ��� DCOLIEGJK
WEILJD T `J DJJ GBEG GBJ KCDGFC_LGCMP NLPHGCMP CD HIJEFIR �UDBEV JK T EPK GBJ KJPDCGR HIJEFIR
LPCOMKEI Z ABJ DEOVIJ DGEPKEFK KJW CEGCMP CD � ���� T HMOVEFJK GM � ���� NMF E LPCNMFO IR
KCDGFC_LGJK VUWEILJ Z � MFJ COVMFGEPG CD GBEG GBJ NEHG GBEG MPIR E DCP[IJ MPJ MN MLF ���
DCOLIEGJK VVV WEILJD `ED _ JIM` � Z��� T [CW CP[ EP JDGCO EGJK HVVV WEILJ XGBJ GFLJ DLFVFCDJ
IJWJIY MN � Z��� Z


�y z} o44 } t|y4 � �P GBCD HEDJ `J ePK VVV X� ��Y � � ��	� Z �[ECP `J DGLKCJK GBJ
DEOVIJ HLOLIEGCWJ KCDGFC_LGCMP NLPHGCMP EPK JDGCO EGJK KJPDCGR NMF GBJ VVV Z cJ NMLPK
BJFJ GBEG GBJ VVV KCDGFC_LGCMP CD HIMDJF GM E LPCNMFO KCDGFC_LGCMP T HMOVEFJK GM GBJ G`JIWJ
VEFEO JGJF HEDJ Z ABJ DEOVIJ DGEPKEFK KJW CEGCMP MN VVV CD PM` � ���� Z c CGB HEIC_FEGCMP

��



`J ePK HVVV � � ���� X�� MLG MN ��� DCOLIEGJK VVV X� Y WEILJD `JFJ IJDD GBEP � Z�	�Y Z cJ
GBJFJNMFJ HMPHILKJ GBEG GBJ [CWJP KEGE EFJ OLHB IJDD ICaJIR LPKJF GBJ IEF[J O MKJI GBEP
LPKJF GBJ DO EII MPJ T EIGBML[B GBJ PMO CPEI VVV WEILJD [CWJ GBJ MVV MDCGJ FJIEGCMP Z

�  ���
"��$( $�$
"�"� ����� � ��# 
"�"� ����� � �����
dLF HVVV HEP _ J CPGJFVFJGJK ED E f]LEPGCeHEGCMP MN DLFVFCDJ gT ED O MPCGMFJK _R GBJ KCDU
HFJVEPHR NLPHGCMP Z �G CD E DGFJP[GB MN GBCD EVVFMEHB GBEG CG VLGD EII DLFVFCDJD MP GBJ DEOJ
NMMGCP[ T DM GM DV JEa T PEO JIR GBJ LPCNMFO DHEIJ MP GBJ LPCG CPGJFWEI Z �P VEFGCHLIEF T GBJFJ
EFJ PM HMPHJVGLEI KCb HLIGCJD ` CGB HMOVEFCP[ GBJ HVVV NFMO E VEFEO JGFCH O MKJI DV JHCeHEU
GCMP ` CGB GBEG MN E PMPVEFEO JGFCH MPJ Z cJ CPKCHEGJ BM` GBCD O C[BG _ J VLG GM LDJ CP G`M
DCGLEGCMPD Z

� ��� � tuw oro} ysrpn xz � w oro} ysrpn n|v � �MPDCKJF CPKJV JPKJPG KEGE � � � � � � � �� KFE`P
NFMO E KCDGFC_LGCMP  T `BJFJ G`M ]LCGJ KC^JFJPG VFCMFD EFJ LPKJF HMPDCKJFEGCMP NMF  Z
ABJ eFDG CD GM GEaJ  X�Y � � XX� 	 � Y
� Y PMFO EI T ` CGB E VFCMF � X� � � Y MP CGD VEFEO JGJFD Z
ABJ DJHMPK KMJD PMG _ MLPK  GM EPR VEFEO JGFCH KJDHFCVGCMP T EPK GEaJD  � �CF X
� Y T E
� CFCHBIJG VFM HJDD ` CGB HJPGFJ KCDGFC_LGCMP � EPK HMPHJPGFEGCMP VEFEOJGJF 
 ¡ DJJ J Z[ Z ��MFG
X����_Y NMF E FJHJPG FJW CJ` MN PMPVEFEO JGFCH QERJDCEP DGEGCDGCHD Z �MF KCDHFJVEPHR O JEDLFJ
`J LDJ

� X� �  Y � �� �� 	  � � �� O ES
	

�� X�Y 	  X�Y ��
CP GJFO D MN GBJ JOVCFCHEI KCDGFC_LGCMP NLPHGCMP � MN GBJ KEGE Z ABJ �� NEHGMF CD MN PM
HMPDJ]LJPHJ NMF GBJ EHGLEIIR HMOVLGJK VVV EPK HVVV PLO_ JFD T _LG CD GBJFJ GM _ JGGJF
LPKJFDGEPK GBJ DCGLEGCMP `BJP � [FM` D Z �P NEHG T GBJ � X� ��� �  Y � �� � ���� 	  � CD
GBJP HIMDJ _ JCP[ GBJ O ESCOLO E_DMILGJ WEILJ MN � � X X�YY T `BJFJ � � CD E QFM`PCEP
_FCK[J T _R HIEDDCH JOVCFCHEI VFMHJDD GBJMFRT DJJ J Z[ Z Q CIICP[DIJR X��	� T �B Z  Y Z �P VEFGCHLIEF T
� X� ��� �  Y 
 � �� � � � O ES 	 �� � X�Y �T _ MGB `BJP  CD eSJK EPK `BJP  CD DJIJHGJK _R
DMO J V MDGJFCMF O JHBEPCDO Z

�JG LD PM` EDDLO J GBEG GBJ � � KEGE FJEIIR NMIIM` DMO J HMPGCPLMLD  �� KCDGFC_LGCMP Z
cJ EFJ GM DGLKR GBJ _ JBEW CMLF MN GBJ PMPVEFEO JGFCH EPK PMFO EIUVEFEO JGFCH VFCMF DV JHCeU
HEGCMPD T DER VVV��� EPK VVV� Z � CFDG DGLKR GBJ PMPVEFEO JGFCH VFCMF Z � JFJ  [CWJP KEGE CD
E � CFCHBIJG VFM HJDD ` CGB VEFEO JGJF 
� � � ��� Z dPJ O ER DBM` GBEG �� X 	  ��� Y 
 �
�� � X �� X�YY E ZD ZT ` BJFJ �� � CD EPMGBJF QFM`PCEP _FCK[J T CPKJV JPKJPG MN � � ¡ GB CD NMIIM` D
J Z[ Z NFMO `MFa MN ��MFG EPK dP[EFM X��� Y Z � JPHJ

VVV��� X� �� Y � � F��� � ���� 	  � � �� � ��� 	  � �KEGE� 
 � F� �� � � � ��� � �� � �
	

E ZD ZT ED � [FM` D GM`EFKD CPePCGRZ ABJP HMPDCKJF GBJ PMFO EIUVEFEO JGFCH VFCMF T NMF `BCHB 
[CWJP KEGE CD E FEPKMO PMFO EI KCDGFC_LGCMP NLPHGCMP T ` CGB X� � � Y KFE`P NFMO GBJ EVVFMVFCU
EGJ V MDGJFCMF KJPDCGR � X� � � �KEGEY Z � JFJ � ��� 	  � [MJD E ZD Z GM � �� 	  ���� �T JDDJPGCEIIR
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_R GBJ � ICWJPaM��EPGJIIC GBJMFJO T `BJFJ  ���� X�Y � � XX� 	 � �� Y
� �� Y CD GBJ _ JDG VEFEOJGFCH
EVVFMS CO EPG GM  �� X�Y T CPDCKJ GBJ PMFO EI NEO CIRZ �G NMIIM` D GBEG �� � ��� 	  � [MJD GM
CPePCGR E ZD ZT ED IMP[ ED GBJ FJEI  �� CD PMG NLIIR J]LEI GM E PMFO EI KCDGFC_LGCMP NLPHGCMP T
EPK T CP VEFGCHLIEF T VVV� X� ��Y 
 � E ZD Z ED � 
 � Z

ABJ FJDLIGD E_ MWJ BJIV LD LPKJFDGEPK GBJ _ JBEW CMLF MN GBJ G`M VVV O JEDLFJD T NMF IEF[J� Z cJ `MLIK EIDM PJJK GM HEIC_FEGJ GBJDJ T GM FJEHB GBJ OMFJ CPGJFVFJGE_ IJ HVVV WEILJD [CWJP
KEGE Z ABCD HEP _ J KMPJ W CE KML_IJ DCOLIEGCMP T ED V JF GBJ [JPJFEI [LCKJICPJD E_MLG GBCD IECK
MLG CP �JHGCMP   Z� Z

�P DMO J DCGLEGCMPD CPGJFJDG NM HLDDJD OMFJ MP HJFGECP VEFEO JGJF � X Y GBEP MP GBJ NLII
K CDGFC_LGCMP  T DER GBJ CPGJF]LEFGCIJ FEP[J MF GBJ DaJ`PJDD Z �P DLHB HEDJD MPJ O C[BG VFJNJF
`MFaCP[ ` CGB KCDHFJVEPHR O JEDLFJD MN GBJ GRV J � X� �  Y � � �� X� Y 	 � X Y�	 Z � JFJ GBJ
VEFEO JGFCH O MKJI HMLIK ` CP T JWJP `BJP CG CD PMG NLIIR HMFFJHG ED DLHB Z �[ECP T VVV EPK
HVVV EPEIRDCD O ER _ J HEFFCJK MLG Z

� �6 � � tuw oro} ysrpn xz � w oro} ysrpn �o�or| ro sy } t|y4z � QERJDCEP EPEIRDCD MN DLFW CWEI
EPK JWJPG BCDGMFR KEGE EVV JEF GM NEII CPGM MPJ MN G`M DJVEFEGJ HEGJ[MFCJD T W C� Z GBJ VEFEOJGFCH
EPK GBJ PMPVEFEO JGFCH Z dPIR FEFJIR KMJD MPJ DJJ EPR NMFO EI �LDGCeHEGCMP NMF HBMMDCP[
MPJ VEGB MWJF GBJ MGBJF Z ABJ HVVV EPEIRDCD O EaJD CG CP VFCPHCV IJ JEDRT HMPHJVGLEIIR EPK
MV JFEGCMPEIIRT GM KM DLHB E HMOVEFCDMP Z ABJ VEFEO JGFCH O MKJI O C[BG LDJ E cJC_LII BE�EFK
FEGJ � X�Y � X� �Y� T ` CGB E VFCMF MP X� � � Y T `BJFJ GBJ PMPVEFEO JGFCH EIGJFPEGCWJ HMLIK LDJ E
QJGE VFM HJDD Z � D KCDHFJVEPHR O JEDLFJ MPJ O C[BG LDJ � X� �� Y � � �� � X�Y�� � X�Y	� X�Y�	 K� T
NMF E `JC[BG NLPHGCMP � T CPWMIWCP[ GBJ � JIDMP��EIJP JDGCO EGMF � � NMF � Z

�  � ��"��� �#�� �� "$� ��$��&��$( ��� "���
cJ JPK MLF EFGCHIJ ` CGB E ICDG MN HMO O JPGD EPK CPKCHEGCMP MN GBJO JD T DMO J MN `BCHB O C[BG
`EFFEPG NLFGBJF FJDJEFHB J^MFGD Z

� ��� �o4pqro spu� s� y w rptr s�rt3�� s�y no4pqro sy| www � � ICHCGCP[ EPK ePJUGLPCP[ VFCMFD
FJO ECPD MN HMLFDJ E KCb HLIG GEDa T JWJP NMF JSV JFCJPHJK QERJDCEP DGEGCDGCHCEPD Z ABJFJ EFJ
MNGJP DCGLEGCMPD `BJFJ GBJ DGEGCDGCHCEP O ER GFEPDIEGJ VFCMF aPM` IJK[J CPGM E FJEDMPE_IR
DJHLFJ HJPGFJ V MCPG T DER E fVFCMF [LJDD g J]LEI GM �� T _LG `BJFJ DJGGCP[ GBJ EVVFMVFCEGJ
VFJHCDCMP IJWJI CD NEF NFMO HIJEFUHLG Z �P DLHB DCGLEGCMPD E DHBJO J MF `ER MN GBCPa CP[ PMG
CPNFJ]LJPGIR NMIIM`JK CD GM GFR MLG KC^JFJPG VFJHCDCMP IJWJID T NFMO fFJEDMPE_IR VFJHCDJ g GM
f]LCGJ PMPUCPNMFO EGCWJ gT EPK O EaJ KM ` CGB E IJWJI MN DVFJEK GBEG _EIEPHJD GBJ G`M KJDCKJFEGE
MN PMG GFLDGCP[ GBJ VFCMF [LJDD GMM OLHB EPK EG GBJ DEO J GCO J PMG GMIJFEGCP[ E DJFCMLD
HMP\CHG MF HIEDB _ JG`JJP VFCMF EPK KEGE Z �MO J fVFCMF DEOVIJ DC�J g JICHCGEGCMPD CPKCFJHGIR
EFJ MN DLHB E NMFO Z

ABJ VFMHJKLFJ �LDG KJDHFC_ JK CD DMO J`BEG EK BMH T MN HMLFDJ T EPK O ER PMG _ J JEDR GM
NMIIM` MF NMFO EICDJ CP VFEHGCHJ Z ABJ HVVV OJHBEPCDO M^JFD E WJPLJ IJEKCP[ GM E VFJHCDJ
WJFDCMP MN GBCD CKJE T BM`JWJF Z ABJ VFMV MDEI CD GM O MPCGMF GBJ HVVV X� ��Y ED E NLPHGCMP MN

��



GBJ DVFJEK MF VFJHCDCMP VEFEO JGJF CPWMIWJK T EPK CP GBJ JPK LDJ GBJ O MDG HMPDJFWEGCWJ VFCMF
GBEG DGCII KMJD PMG HIEDB ` CGB KEGE T CP GBJ DJPDJ MN BEW CP[ NMF JSEOVIJ HVVV X� ��Y � � ��� T
_LG PMG IM`JF Z

� D E OLPKEPJ CIILDGFEGCMP MN GBCD HVVVUCPKLHJK HMPDJFWEGCWJ VFCMF T DGLKR E[ECP GBJ
PMFO EI�PMFO EI DJGLV MN �JHGCMP � EPK �JHGCMP   Z�Z � DDLO J GBJ DGEGCDGCHCEP BED DJIJHGJK E
DJHLFJ VFCMF [LJDD VEFEO JGJF �� NMF � T _LG CD PMG RJG HJFGECP E_ MLG GBJ HBMCHJ MN GBJ VFCMF gD
DVFJEK VEFEO JGJF �� Z �FMO X  Z Y T GBJ CKJE E_ MWJ EOMLPGD GM DJIJHGCMP �� GM BEWJ

� X�� �� 	 �� Y	
� 	
� � �� 	� 
� 	 � � �	 �	 � MF �� � ��� � � ���
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`BJFJ
� ��� � � X�� �� 	 �� Y	
� 	 CD GBJ LDLEI GJDG DGEGCDGCH NMF GJDGCP[ GBJ PLII BRV MGBJDCD GBEG

� � �� Z ABCD NMFOLIE `MLIK _ J LDJK `BJP
� ��� � � �	 �	 T C ZJ Z `BJP GBJ GJDG FJ� JHGD �� EG

DC[PCeHEPHJ IJWJI � ��� Z �P HEDJD `BJFJ GBJ � � �� BRV MGBJDCD CD EHHJVGJK _R GBJ KEGE T GBJ
DHBJO J E_ MWJ `MLIK EIIM` E DBEFV VFCMF EG �� T C ZJ Z DJGGCP[ �� GM E DO EII WEILJ Z

cJ DGFJDD GBEG GBJ CKJE CD ]LCGJ [JPJFEI EPK O C[BG _ J LDJK CP DCGLEGCMPD OLHB IJDD
HIJEFUHLG GBEP GBJ E_ MWJ T J Z[ Z CP DJO CU EPK PMPVEFEO JGFCH HMPGJSGD Z dPJ GRV J MN EVVICHEU
GCMP `MLIK _ J GM PMPVEFEOJGFCH DJGLVD CPWMIWCP[ � CFCHBIJG MF QJGE VFM HJDDJD T `BJFJ GBJ
DGEGCDGCHCEP aPM`D `BJFJ GM HJPGFJ GBJDJ _LG CD LPDLFJ E_ MLG GBJ HMPHJPGFEGCMP VEFEO JGJFD Z

� �6 � � ysynsptu w t�yr � ABJFJ CD PMG FMMO BJFJ NMF VFMV JFIR KCDHLDDCP[ GBJ KJGJHGCMP
V M`JF MN GBJ HVVV EDDJDDMFD Z ABCD HIJEFIR KJV JPKD MP EDV JHGD MN GBJ DCGLEGCMP EG BEPK T
CPHILKCP[ GBJ KCDHFJVEPHR NLPHGCMP � X� � � Y Z �MF GBJ PMFO EI�PMFO EI DJGLV MN �JHGCMP � CG
CD PMG KCb HLIG GM DGLKR GBJ KCDGFC_LGCMP MN � � VVV X� Y LPKJF WEFCMLD HMPKCGCMPD KC^JFJPG
NFMO GBMDJ COVICJK _R GBJ VFCMF EPK GBJ O MKJI ¡ `J ` CII FJV MFG JIDJ`BJFJ MP DMOJ DLHB
ePKCP[D Z c BCIJ GBJ V M`JF O ER _ J DEGCDNEHGMFR NMF DMO J DJGD MN EIGJFPEGCWJ HMO_CPEGCMPD
MN VFCMF EPK O MKJI GBJFJ ` CII FJO ECP GRV JD MN EIGJFPEGCWJD GBEG EFJ KCb HLIG GM KJGJHG T ` CGB
EPR [CWJP � X� � � Y Z �MF KJGJHGCP[ DV JHCEI GRV JD MN WCMIEGCMPD MPJ O C[BG GBJFJNMFJ PJJK GM
KJWCDJ HMFFJDV MPKCP[ DV JHCEI KCDHFJVEPHR NLPHGCMPD Z

� �� � nwww oz o w ~xo43y � dPJ `ER MN W CJ` CP[ MLF HVVV HMPDGFLHGCMP CD GBEG GBJ VVV X� ��Y
MN X�Z�Y T EI_ JCG HIJEFIR BEWCP[ QERJDCEP CPGJFVFJGEGCMP EPK CPDV CFEGCMP T CD PMGBCP[ _LG E
GJDG DGEGCDGCH Z �CPHJ DGEGCDGCHCEPD HMOVLGJ CG T GBJR ` CDB KCFJHGIR MF CPKCFJHGIR GM EDDJDD CGD
DC[PCeHEPHJ T `BCHB EOMLPGD GM HMOVEFCP[ CG GM CGD PLII K CDGFC_LGCMP Z ABCD CD CP J^JHG `BEG
GBJ HVVV MV JFEGCMP KMJD Z

� �8 � 
op4 xyrz 3z � yp��s� c BJP EGGJOVGCP[ GM EDDJDD GBJ KJ[FJJ MN DLFVFCDJ CP EP
M_DJFWEGCMP � � � T MPJ O C[BG HMOVLGJ GECI EFJED T C ZJ Z � X� Y � � F� �� � � � NMF GBJ FJIJWEPG
PLII K CDGFC_LGCMP T MF E DLCGE_ IJ FEGCM MN KJPDCGCJD � X� Y
� X� Y Z ABCD EFGCHIJ BED _ JJP HMPHJFPJK
` CGB GBJ eFDG [JPJFEI KCFJHGCMP T VEFGIR _ JHELDJ CD `MLIK _ J KCb HLIG GM ePK [MMK [JPJFEI
HEPKCKEGJD NMF GBJ � X� Y CP ]LJDGCMP T EPK VEFGIR DCPHJ GBJ PLII KJPDCGCJD � X� Y BEWJ _ JJP DJJP
GM _ J DM JSGFJO J T HN Z � C[LFJ   Z�Z
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� �� � �yuyro4 �pyrorn�pno4 } t|y4z � �P HMOVICHEGJK BCJFEFHBCHEI O MKJID CG CD JEDR GM IMDJ
GFEHa MN GBJ KC^JFJPG COVICHEGCMPD MN E O EPRUIJWJIIJK VFCMF Z dFKCPEFR EDDJDDO JPG O JGBMKD
O ER PMG `MFa `JII CP DLHB HEDJD T DJJ J Z[ Z HMO O JPGD O EKJ CP �L T �MK[JD EPK �EFICP X��� Y
E_ MLG GBJ MGBJF` CDJ [JPJFEIUVLFV MDJ � �� O JEDLFJ Z ABJ HVVV O JGBMKD MN MLF EFGCHIJ O ER _ J
[JPJFEICDJK GM WEFCMLD BCJFEFHBCHEI O MKJID T EPK `J _ JICJWJ GBJR O ER _ J LDJNLI NMF DHFJJPCP[
MLG LPNMFGLPEGJ HMO_CPEGCMPD MN VFCMF EPK O MKJI GBJFJ T `BJP JOVIMRJK ` CGB EVVFMVFCEGJ
KCDHFJVEPHR NLPHGCMPD Z �LHB O C[BG _ J HMPDGFLHGJK EIMP[ GBJ ICPJD MN �ERT �JINEPK T �`EFG�
EPK � IEHBMD X����Y Z

� �/���$���
QEREFFC T � Z� Z EPK QJF[JF T � Zd Z X����Y Z � WEILJD CP HMOVMDCGJ PLII O MKJID �` CGB KCDHLDDCMP

EPK E FJ�MCPKJF� Z 2t3ruo4 tv s� y �} yrpnou � so spz spno4 � zztnpo sptu �� T ����� �� � Z
QEREFFC T � Z� Z EPK �EDGJIIEPMD T � Z� Z X��� Y Z QERJDCEP HBJHa CP[ MN BCJFEFHBCHEI O MKJID Z

AJHBPCHEI FJV MFG T �PCWJFDCGR MN �EIJPHCE Z
Q CIICP[DIJRT � Z X��	�Y Z �tuxyr� yuny tv � rtqo qp4p s5 � yoz 3ryz � c CIJRT �CP[EV MFJ Z
QMS T � Z� Z� Z X����Y Z �EOVICP[ EPK QERJD g CPNJFJPHJ CP DHCJPGCeH O MKJIICP[ EPK FM_LDGPJDD Z

2t3ruo4 tv s� y � t5o4 � so spz spno4 �tnpys5 � ��	 T ���� �� Z
�IEJDaJPD T � Z EPK ��MFG T � Z� Z X����Y Z ABJ NMHLDJK CPNMFO EGCMP HFCGJFCMP �`CGB KCDHLDDCMP

HMPGFC_LGCMPD EPK E FJ�MCPKJF� Z 2t3ruo4 tv s� y �} yrpnou � so spz spno4 � zzt npo sptu �� T
������	 EPK ����� � Z

QFMMaD T � Z� ZT �EGHBVMIJ T � Z� Z EPK � MF[EP T Q Z� ZA Z X����Y Z QERJDCEP EPCO EI DLFW CWEI JDGCU
O EGCMP Z � so spz spno4 �npyu ny �� T ������	 Z

� JRT � Z� ZT �JINEPK T � Z� ZT �`EFG� T A ZQ Z EPK � IEHBMD T � Z� Z X����Y Z � DCOLIEGCMPUCPGJPDCWJ
EVVFMEHB NMF HBJHa CP[ BCJFEFHBCHEI O MKJID Z 
yz s � T ����� 	 Z

� JINEPK T � Z� Z EPK �JRT � Z� Z X��� Y Z QERJDCEP O MKJI HBMCHJ � �DROVGMGCHD EPK JSEHG
HEIHLIEGCMPD Z 2t3ruo4 tv s� y � t5o4 � so spz spno4 �tnpy s5 � �� T �� ����  Z

� JINEPK T � Z� Z EPK �BMDB T � Z� Z X����Y Z � MKJI HBMCHJ � � O CPCOLO VMDGJFCMF VFJKCHGCWJ
EVVFMEHB Z � pt} ysrpo �� T �� ��Z

� JINEPK T � Z� Z EPK cEP[ T � Z X����Y Z � DCOLIEGCMP _EDJK EVVFMEHB GM DEOVIJ DC�J KJU
GJFO CPEGCMP LPKJF E [CWJP O MKJI EPK NMF DJVEFEGCP[ O MKJID Z � so spz spno4 �npyu ny �� T
������� Z

� JIO EP T � ZT � JP[ T � ZU� Z EPK �GJFP T � Z X���	Y Z �MDGJFCMF VFJKCHGCWJ EDDJDDO JPG MN O MKJI
eGPJDD W CE FJEIC�JK KCDHFJVEPHCJD �` CGB KCDHLDDCMP � Z � so spz spno � pu pno � T ������� Z

�LGGC �JFFJ�U�J �PE T � Z EPK cEIaJF T � Z� Z X��� �Y Z � QERJDCEP VFJKCHGCWJ EVVFMEHB GM O MKJI
DJIJHGCMP Z 2t3ruo4 tv � so spz spno4 � 4ouupu� ou| �uvyryu ny �	 T ������	 Z

�LGGO EP T � Z X��	�Y Z ABJ LDJ MN GBJ HMPHJVG MN E NLGLFJ M_DJFWEGCMP CP [MMKPJDDUMNUeG
VFM_ IJO D Z 2t3ruo4 tv s� y � t5o4 � so spz spno4 �tnpys5 � �� T ��� ��� Z

d g� E[EP T A Z X����Y Z � ��� OMKJI HFCGCHCDO �` CGB KCDHLDDCMP � Z �P � p��45 � sr 3ns3ry| � stn�oz~spn �5z sy} z XJKD Z � Z� Z � FJJP T � Z� Z ��MFG EPK � Z � CHBEFKDMPY T dS NMFK �PCWJFDCGR � FJDD T
dS NMFK T VV Z  ��� �� Z

��



��MFG T � Z� Z X����Y Z � FJUd IROVCH VFEHGCHJ MN GBJ �EPEKCEP EPGBJO Z X�JVMFG MP GBJ cMFIK
�VFCPG �BEOVCMPDBCVD ZY �w yy|�o spu� �tr4| � T �	��� Z

��MFG T � Z� Z X����EY Z �EGFCMPE �J� ER �MEP � �MCP[ NMF �MIK Z XQMMa FJWCJ` ZY �w yy|�o spu�
�tr4| � T � � �� Z

��MFG T � Z� Z X����_Y Z AMVCHD CP PMPVEFEOJGFCH QERJDCEP DGEGCDGCHD �` CGB KCDHLDDCMP � Z �P
� p��45 � sr 3ns3ry| � st n�oz spn �5z sy} z XJKD Z � Z� Z � FJJP T � Z� Z ��MFG EPK � Z � CHBEFKDMPY T
dS NMFK �PCWJFDCGR � FJDD T dSNMFK T VV Z  ��� �� Z

��MFG T � Z� Z EPK �IEJDaJPD T � Z X����Y Z �FJ]LJPGCDG O MKJI EWJFE[J JDGCO EGMFD �`CGB KCDHLDU
DCMP HMPGFC_LGCMPD EPK E FJ�MCPKJF� Z 2t3ruo4 tv s� y �} yrpnou � so spz spno4 � zztnpo sptu
�� T ������� EPK ����� � Z

��MFG T � Z� Z EPK dP[EFM T � Z X��� Y Z �SEHG CPNJFJPHJ NMF FEPKMO � CFCHBIJG O JEPD Z AM
EVV JEF Z

� EKEPJ T � ZQ Z EPK �E�EF T � Z� Z X��� Y Z � JGBMKD EPK HFCGJFCE NMF O MKJI DJIJHGCMP Z 2t3ruo4
tv s� y �} yrpnou � so spz spno4 � zzt npo sptu �� T ������� Z

�EDD T � Z� Z EPK �ENGJFRT � Z� Z X����Y Z QERJD NEHGMFD Z 2t3ruo4 tv s� y �} yrpnou � so spz spno4� zzt npo sptu �� T ������� Z
�J_FJGMP T � ZU� ZT QLFPBEO T � Z� ZT � IM_ JFG T � Z EPK �PKJFDMP T � Z� Z X����Y Z � MKJICP[ DLFW CWEI

EPK GJDGCP[ _ CMIM[CHEI BRVMGBJDJD LDCP[ O EFaJK EPCO EID � E LPCeJK EVVFMEHB ` CGB HEDJ
DGLKCJD Z � nt4t� pno4 � tut�row �z �� T 	�� ��� Z

�JBO EPP T � Z� Z X����Y Z 
�ytr5 tv �tpu s �z sp} o sptu � c CIJRT � J` �MFa Z
WEP KJF �CPKJ T � Z X��� Y Z dP GBJ EDDM HCEGCMP _ JG`JJP E FEPKMO WEFCE_ IJ EPK EP M_DJFWE_ IJ Z


yz sT GM EVV JEF Z
�L T � ZT �MK[JD T � Z� Z EPK �EFICP T Q Z� Z X��� Y Z � JEDLFCP[ GBJ HMOVIJS CGR MN [JPJFEIC�JK

ICPJEF BCJFEFHBCHEI O MKJID Z AJHBPCHEI FJV MFG Z
� EFKJP T � Z� Z X����Y Z �RV MGBJDCD GJDGCP[ � NFMO V WEILJD GM QERJD NEHGMFD Z 2t3ruo4 tv s� y�} yrpnou � so spz spno4 � zzt npo sptu �� T ���	� ���� Z
� JP[ T � ZU� Z X��� Y Z �MDGJFCMF VFJKCHGCWJ VUWEILJD Z �uuo4z tv � so spz spnz �� T �� �� ��	� Z
�M_CPD T � Z� ZT WEP KJF �EEFG T � Z EPK �JPGLFE T � Z X����Y Z � DROVGMGCH KCDGFC_LGCMP MN V

WEILJD CP HMOVMDCGJ PLII O MKJID �`CGB KCDHLDDCMP EPK E FJ�MCPKJF� Z 2t3ruo4 tv s� y�} yrpnou � so spz spno4 � zzt npo sptu �� T �� �� ���	 Z
�L_CP T � ZQ Z X��� Y Z QERJDCEPIR �LDGCeE_ IJ EPK FJIJWEPG NFJ]LJPHR HEIHLIEGCMPD NMF GBJ

EVVICJK DGEGCDGCHCEP Z �uuo4z tv � so spz spnz �� T ����� ���� Z
�CPBEFERT � Z EPK �GJFP T � Z� Z X����Y Z �MDGJFCMF VFJKCHGCWJ O MKJI HBJHaCP[ CP BCJFEFHBCHEI

O MKJID Z 2t3ruo4 tv � so spz spno4 � 4ouupu� ou| �uvyryu ny ���T �������Z
�O CGB T � Z� Z� Z EPK �VCJ[JIBEIGJF T � Z� Z X����Y Z QERJD NEHGMFD EPK HBMCHJ HFCGJFCE NMF ICPJEF

O MKJID Z 2t3ruo4 tv s� y � t5o4 � so spz spno4 �tnpy s5 � �� T � ������ Z
�V CJ[JIBEIGJF T � Z� ZT QJDG T � Z� ZT �EFICP T Q Z� Z EPK WEP KJF � CPKJ T � Z X����Y Z QERJDCEP

O JEDLFJD MN O MKJI HMOVIJS CGR EPK eG �`CGB KCDHLDDCMP EPK E FJ�MCPKJF� Z 2t3ruo4 tv s� y
� t5o4 � so spz spno4 �tnpy s5 � �� T ����	�� Z

��


