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>@?BADCFEG?IH.?BJKEGLMAD?MNPOQ?MRSL�TU?BJKLMTUEGVXWXY�Z�>\[�]F^M^
_=`bac`Fd Lfe7[Mg�[FY@OPEGhMVXTKiILMTUVMYDjlkm[Bn	oMoF^MY@p#>@k
_rq LMADV&[�sMo4sB[Mn!sM[M[D^ut@k.vw[�sMo4sB[Mn7^fsMs�o
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�#6��~6��������S�{���
>@?BADCFEG?IH.?BJKEGLMAD?MNPOQ?MRSL�TU?BJKLMTUEGVXWXY�Z�>\[�]F^M^
_=`bac`Fd Lfe�[MgM[DY@OPEGhMV�TUiILMTUVMYDjlk�[Bn	oMoF^MY	p#>@k
_rq LMADV&[�sMo4sB[Mn4��oB]M��t@k�vw[�sMo4sB[Mn\^fsMs�o

}@y{z��F���	�@�DzM����|M�M�F�S���r���	���
_ TUVXWKV�A�JUVXC�?BJ�jlk.H _ j#� ]M]4 ¡L�TK¢@W q LM£�LB¤¦¥�EG§ q@¨�_ V�TK¤©LMTUi!?BADª�V&j¡LMiI£F«FJKV�T�k.TUª q E¬JUVXª­JU«FTUVMYF®�LM«FNGLM«DWKVMYFtDTU?MADª¯V�YF°�?MA	«D?BTU±�sB]�]M] `
²I³¯´�µr¶B·K¸f¹�º#¹­»½¼4¾@¿ÁÀ�ÂÃ»Ä¶�ÅDÆÈÇB»¬Ç�ÀMÉ�»½Â�³¯Â©ÊF³�·­Å{³�Â9Æ�¼c´�·­»½ÅË³¯Â9Æ�ÂÌ¶�ÍF¶B¿Á¶UÇB´MÎ
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_ ?BT�?BNGNGV�NQª�NÁ«DWÚJKVXTÛª¯LMiI£F«FJKEGAF§�£FTULBÜÝV~ª­J�W.«DWKVc?�NG?MTK§�VÙA	«FiÞR{V�T
LB¤Þª�LMiIiIL@C@E¬JÝ± _ jlW!JUL,£FTUL�h	EGCFV�ª¯L�WÝJ ¨ V�ß{V~ª­JKEGhMV/ª¯L�i4£D«@JU? ¨
JKEGLMAS?BND£{L� lV�T¦JULÛTK«FA!£S?BT�?BNGNÁVXND?B£F£DNÁEàª�?BJKEGLMADW `Èd V~ª�?B«SWÚV�£FTULM£ ¨
V�TUNG±ÙNÁL�?MC ¨ RD?MNG?MADª¯V~CÞC@EàWÝJUTKEGRF«@JUVXCI£D?MTU?MNÁNGV�NF?M£F£FNGEGªX?�JUEÁL�ADWÈJKVXADC
JKL!WKV�ADC7iIVXWUWK?M§MV~WlWK±	ADª q TULMAFL�«DWKNÁ±�Y�iIEGAFEÁiIEGá�EGAF§!RFNGL@ª�¢�EGAF§4EGW
?MWIª�TK«Dª�EG?MNl?�TUVXâ�«FEGTKVXi4VXA�JÞ¤©LMT4J q V7ADV¯JÝ lLMTU¢�¤Ä?MRFTUEGª\?MW4?BTUV
J q L�WKVcLM¤ q EG§ q RS?BADC@ �EàC	J q ?BASC�NGL� wNG?BJKVXADª¯± `Ûã VIª¯L�ADWÚEàC@VXT
J q V�WKV�NGVXª¯JKEGLMA!LB¤Q?MA%LM£FJKEGiI?MN9Y@ª�LMiIiIL	CFE¬JÝ± ¨ RD?MWKVXCÕY�EÁA�JUV�T�ª¯LMA ¨
AFV~ª­JÞAFV�JÝ ¡L�TK¢�JKVXª q AFLMNGLM§�±�?BADC/JULM£{LMNGLM§�±�JKL�£DTKL�h	EàC@V q EÁ§ q
RD?MADC@ �EàC	J q YDNÁL� 2NG?BJKV�ASª¯±MYF?MADC\TKVXNÁEà?BRDNÁVÛC@VXNÁEGhMVXTK± `
>	EGADª�V�LM«FT�AFV¯JÝ lLMTU¢,C@V~WÚEG§MAä§�L�?BN�EàW!JULå¤Ä?Mª�EÁNGEÁJU?�JUV�J q V

£{V�TK¤©LMTUiI?MADª¯VÛLM¤¦TKV~?BNQ?M£F£FNGEGªX?�JKEGLMASW�YS ¡VÙVXh�?BNG«D?�JUVXC\J q VÙ£SVXT ¨
¤©LMTUi!?BADª�V�LB¤SiÞ±	TKEGAFV�JÈ?BASCÛ§MEG§�?MRFE¬JÈV¯J q V�TUAFV¯J�JKV~ª q AFLMNGLM§�EÁV~WPEGA
J q V�ª¯L�A�JUV¯e	JÞLM¤l lLMTU¢	EÁAF§�?MNÁ§�LMTUE¬J q i!W&«DWKEÁAF§�i4L@C@VXNÁEGAF§�?MADC
WKEÁic«FNG?BJKEGLMA7JKL	LMNàW�C@VXhMV�NGLM£{VXC�¤©LMTæJ q EàW� ¡L�TK¢ `
a «FTÙWKEGiÞ«FNà?�JUEÁL�A�TUVXWK«FN¬J�WÛW q L� wJ q ?�JÛiÞ±	TUEÁAFV�JÛRSV q ?fhMV~W

 lV�NGNSEGA%J q V�?MRDWKV�ADª�V.LB¤Èª¯LMAD§MVXWÚJKEGLMA ` p�ASC@V�T q V~?fh�±INGL�?�CÕY�EÁJUW
Nà?�JKVXADª¯±!WK«@ßËV�T�W¡C@«DV.JULÞRFNGL@ª�¢�EGAF§cEÁA�J q V&C@EàWÝJUTKEGRF«@JUVXC! lLMTUi ¨
q L�NÁV&TULM«@JUEÁAF§!WUª q V�iIV `
j¡L�A�h�V�A�JKEGLMAS?BN�§�EÁ§�?BRFEÁJ2V�J q VXTKAFV�J�WK �E¬J�ª q VXW�ª�?MAçAFLMJ

WUª�?BNGVæJKLcWÚ«F£D£SL�TÚJriIL�TKV�J q ?BA%gMnÛ§MEG§�?MRFE¬J¡V¯J q V�TUAFV¯Jr£{LMTKJUW�JKL ¨
CF?f±%  q EGª q NÁV~?MCFWlJULIJ q VÛ«SWÚV&LB¤¦ª�?�WKªX?MC@V~C�WK �E¬J�ª q VXW `�d ?BADC ¨
 �EàC	J q NÁEGiIE¬J�?�JUEÁL�AcEGAÙJ q VæEÁA�JKVXTUWK �EÁJUª q NGEGAF¢@W¦?BADCÞV¯e	JKT�?.WÚJKL�TKV ¨
?BASC ¨ ¤©L�TK æ?BT�CÓC@V�Nà?f±@W.NGEGi4EÁJÛ?B§M§�TKVX§�?BJKVÛ£{V�TK¤©LMTUiI?MADª¯VÞLB¤�J q EGW
ª¯L�A@èD§�«FTU?BJKEGLMA `
® q Vék.h	EGª�EÞWÚ �EÁJUª q TULM«@JUV�T�«DWKVXW�WKEÁe2n�]ëê�RF£SW�EÁA�JUV�T ¨

AD?MNcNGEÁAD¢	W�JKL�ª¯L�AFAFVXª¯J�EGADC@EGh	EGC@«S?BNIWÚ �EÁJUª q EGAF§2AFL@C@VXW�EÁAì?
 lLMTUi q LMNGV ¨ TKL�«@JKV~C%J q TKVXV ¨ C@EGi4VXADWKEÁL�AD?BNQJKLMTU«DW ` k.CDC@E¬JUEÁL�AD?BNG±MY
J q V�¤Ä?BRDTKEàªB� W�Nà?BTU§MV�WK£SVXVXC ¨ «F£I¤Ä?�ª­JKL�T¡?MADCIE¬J�Wr£{V�T ¨ ª¯LMADAFVXª¯JKEGLMA
RF«@ßËV�T�i!?BAD?M§MV�iIVXA�J�WUª q VXi4Ví£FTKL�h	EàC@VXW�¤©LMT�AFL�A ¨ RFNÁL@ª�¢	EGAF§
C@VXNÁEGhMVXTKEGVXWl«FADCFV�T q V~?fh	±!NÁL�?MC `

î ï{ð Ô�Ö=ñ!ò\ó7Ø¡Ô�ô¯ñ ð
k�§�TKL�«F£7LM¤¦V�A�J q «DWKEG?�WÝJ�W�LB¤¦ª¯L�iIi4L@C@EÁJÝ± q EÁ§ q@¨ £SVXTÚ¤©L�TKi!?BASª¯V

õíöÈ÷Xø�øÝù�ú�û@÷Xü	ýMþ¬ü�ÿ���������÷Xø

ª¯L�iI£F«@JKEGAF§Û£FNà?�JK¤©LMTUi!W q ?MW¦NGEGhMVXC4?�J¦J q Væ¤©TUEÁAF§�VXW¦LM¤DJ q V.ª¯L�i ¨
£F«@JUEÁAD§�ª¯L�i4ic«FAFEÁJÝ±�¤©L�T�i!?BA	±\±MVX?MTUWæADL� ÛYS?BASC\J q EàW�RF«DADª q
EàW�WÚVXV�EGAF§!EÁJUW�A	«FicRSVXTUW�§�TKL� '¤©LMNGNÁL� �EGAF§IJ q VÛ§MV�ADV�T�?BNPC@VXi4EàWKV
LB¤¦J q V4iI?�WKWKEGhMV�NG±\£D?BT�?BNGNÁVXN�£DTKL@ª¯V~WKWKLMT	�ÄZ _¡_�
 i!?MA�«F¤Ä?Mª­JU«FT ¨
V�T�W `
� hMV�AÞJ q V.§ML�hMVXTKADi4VXA�J�TUVXWKVX?BT�ª q Nà?BR{LMT�?�JULMTUEÁV~W�?MTKVÈÜÝL�EÁA ¨
EGAF§�J q V4¤©TU?f± ` >@?MADC@Eà?7H#?�JKEGLMAS?BN¦OQ?MRSL�TU?BJKLMTUEGVXW#EGW&?\p�AFEÁJKV~C
>�J�?�JKV~W��.VX£D?BTKJKiIVXA�J¦LM¤ � ADV�TU§M±&TKV~WÚV~?BT�ª q ¤Ä?Mª�EÁNGEÁJÝ±Ù  q Eàª q ª�?MA
AFLINGLMAF§�V�T�WU?�JKEàWÚ¤©±%E¬J�WæJ q EÁT�WÝJæ¤©L�T�tÈO a�_ >�R	±�RF«F±	EGAF§IiILMAFL ¨
NGE¬J q EGªÙiÞ«FNÁJKE ¨ iIEGNÁNGEGLMA�C@L�NÁNà?BT�i!?Mª q EÁAFV~W�Y{?MWæJ q V�TUVÛEàW�AFLBJ�WÚ«@¤ ¨
èSª�EÁVXA�J�i!?MTK¢�V¯J�C@V�i!?BASC�JULI¢MV�VX£ÓhMV�ASC@LMT�WlEÁAÓRF«DWKEGAFVXWUW `
® q V4EàC@VX?7LB¤¡ª�NÁ«SWÝJUV�TÛª¯L�i4£D«@JKEGAF§�EàW#JKLÓ?B§�§MTUV�§�?BJKVÙi!? ¨

ª q EGAFV�TUL�L�i!WQ¤©«DNÁNSLB¤ËTKVXNG?BJKEGhMV�NG±Ùª q V~?B£ q ?BT�C@ æ?BTUVMYBª¯L�AFAFV~ª­JKV~C
 �EÁJ q WKLMiIVrWKLMTKJ�LM¤FAFV¯JÝ lLMTU¢ËY~?MADCÙ?M£F£FNG±#J q Væª¯LMicRFEGAFVXC&¤©L�TUª�V
LB¤DJ q VæEGADC@EGh�EàC@«D?MN	iI?�ª q EGAFVXWÈLMAc?#WKEÁAD§MNGVlªX?BNàª¯«FNà?�JUEÁL�A `�_ TKL�R ¨
NGV�i!W.?MTKEàWÚV�YFJ q LM«F§ q YDEGA�?�JKJKVXi4£FJKEGAF§%JUL%LM£{V�T�?�JUV&J q EàW#WKV¯J#LB¤
i!?Mª q EGAFV~WÞ?MWÞ?�WÚEGAF§�NÁV%«DAFE¬J ` k.WÞE¬J4EGWÞAFLBJÙ¤©V~?MWKEÁRDNÁV!JUL�TU«FA
?\WÚEGAF§MNGVIEÁASWÝJ�?BADª�VcLM¤rJ q V4L�£SVXTU?BJKEGAF§ÓWÚ±@WÚJKV�i LMA�J q V!V�A�JUEÁTUV
ª¯NG«DWÚJKVXTXY.J q V�?BNÁJKVXTKAD?BJKV�£S?BT�?MC@EG§Mi LB¤ÙiIV~WKWU?B§�V�£D?�WKWKEÁAD§éEGW
«DWKVXCëEGADWÚJKV~?MC `�� ?Mª q £FTUL	ª�VXWUWÚL�T��©  q EGª q ª�LM«FNàCë?BNàWKLéRSV�?
WKiI?MNÁN�W q ?BTUVXC ¨ iIV�iIL�TK±�iÞ«FNÁJKEG£FTUL	ª�VXWUWÚL�T 
 i!?BEGA�J�?BEGADW4?�C@EàW ¨
ÜÝLMEGA�J%?MCFC@TUVXWUW4WÚ£D?�ª¯V�Y¡?BASCéiIVXWUWK?M§MV~Wc?MTKV\£D?MWUWKVXCéR{V¯JÝ lV�VXA
i!?Mª q EGAFV~Wr?MW¡C@TUEÁh�V�A!R	±ÞJ q V.TUVXâ�«FEGTUV�iIV�A�JUWrLB¤ÕVX?�ª q ?B£F£DNÁEàª�? ¨
JKEGLMA `
® q V q ?MTUCF l?MTKVlV�iI£FNGL�±MV~CÙEGAI?&ª�NÁ«DWÚJKVXT¦EGW=§�V�AFVXTU?MNÁNG±&J q V

iIL�WÚJ�TUVX?�C@EÁNG±Û?fh�?BEGNG?MRFNÁV¡EÁAÞJ q VlhML�NÁ«Di4V¡£SVXTUWKLMAS?BN�ª�LMiI£F«@JUEÁAD§
i!?BTU¢MV�JXYFWKLI?�WlJKL!NGV�h�V�T�?B§MV.J q VÙª�L�WÚJ.?MC@h�?MA�J�?B§�VXWlLB¤ÈRF«F±	EÁAD§
ª¯L�iIi4L@C@EÁJÝ± q ?BT�C@ æ?BTUV ` ® q V�C@L� �A2WÚEàC@V�JULíJ q EàW�EàW7J q ?BJ
WKLMiIV�ª¯TUEÁJKEàª�?BN¡£FEGVXª¯V~WÞLM¤ q ?BT�C@ æ?BTUVI¤©LMTcª�NÁ«SWÝJUV�Tcª�LMiI£F«@JUEÁAD§
?BTUV%ª¯L�iI£FNÁV�JKVXNÁ±/EÁTUTUV�NGV�h�?BA�J&¤©LMTÞJ q V%i!?�WKWÛi!?MTK¢�V¯JXY�AD?BiIVXNÁ±
J q V\EGA�JKVXTUª�LMAFAFV~ª­J ` ® q VÓ?�C@hMVXA�JcLB¤�W q ?MTKV~Cë^X]�Z�R��BWcV�J q@¨
V�TUAFV�J	� ���È æ?MW�?%§MEà?BA�J.WÝJUV�£PYË?BASCÓTKVXiI?MEÁASWæJ q VÞRD?MWKEGW.LB¤=J q V
WÚJU?BASCF?BT�C��Ý¤Ä?�WÝJ��æAFV¯JÝ lLMTU¢	EÁAF§�EGA@¤©T�?MWÚJKTU«Dª­JU«FTUVMYf?MWPEÁJ q ?MWPR{V�VXA
¤©LMT¡J q V#Nà?MWÚJ#^fo&±MV~?BT�W `Èã E¬J q EGA%J q V#Nà?MWÚJr¤©VX '±MV~?BT�W�YMJ q L�«F§ q Y
J q V!£FTKEàª¯V!LM¤�^~]M]ÓZ�R��BW&V¯J q V�TUAFV¯JÞªX?BT�CFW q ?fh�VI?M£F£FTUL�?�ª q VXC
J q V�TKV~?Mª q LM¤SiIL�WÚJ�«DWKV�T�W�YB?MADCIª¯L�i4iIL@C@EÁJÝ±Ù§MEG§�?MRFEÁJÈAFV�JÝ ¡L�TK¢
ª¯L�iI£SL�AFV�A�JUWÈ?BTUV�L�AÙJ q V�EGT� æ?f± ` ¥.EÁ§ q@¨ V�ADCcª¯NG«DWÝJUV�TÈ«DWKV�T�WQª�?MA
?�ßËLMT�CIR{LBJ q §MEG§�?BRDE¬JrV�J q VXTKADV¯Jl?MADCIiÞ±	TUEÁADV¯J � [ � ?MW�J q V#i4V~W ¨
WU?B§MV\£D?�WKWKEÁAD§�EGA@¤©T�?MWÚJKTU«Dª­JU«FTKV ` Z�LMTUV7V~WÚLMJKV�TUEàª�AFV�JÝ ¡L�TK¢	EGAF§
ª¯L�iI£SL�AFV�A�JUWXY�WÚ«Sª q ?�W%¥�E _r_ E � ^X] � ?BADC'ê�EG§�?MAFV¯J � ^~s � ?BTUV



?fh�?BEGNG?MRFNGVÞJUL�J q L�WKVI �EÁNGNÁEGAF§\JKL\EGADª¯«FT&J q V!?MCFCFE¬JUEÁL�AD?BN�ª�L�WÚJUWXY
?BASC7?MTKV&R{VXª¯L�iIEÁAF§!ª q V~?B£{V�T�?MADC%¤Ä?�WÝJUV�T� �EÁJ q JUEÁiIV `
® q V.TKVXiI?MEÁASC@V�T¦LM¤SJ q EGWr£D?B£{V�T¡C@EGWUª¯«SWKWKVXWÈJ q V�JKV~ª q AFL�NÁL ¨

§MEGVXW# lV4WKEÁic«FNà?�JKV~CÕYP?BASC�iIV¯J q L@CFW& ¡Vc«DWKVXC�  q EGª q EÁA	h�LMNGhMV
?%iIEÁe�LB¤ �U?BTKJKEÁèSª¯Eà?BN �!RD?�WÚEàªÛJUVXWÚJUW&?BASC�WÚEGiÞ«DNG?BJKEGLMADW#LB¤¡ª�LMTUV
?BNG§ML�TKEÁJ q iIW�¤©TULMi TKV~?BN¦£D?MTU?MNÁNGV�N�?M£F£FNGEGªX?�JUEÁL�ADW `7a «DTÙTKV~WÚ«DN¬J�W
JU?MNÁNG±\J q V4£{L�WKE¬JUEÁh�VÞ?BADC�AFV�§�?�JKEGhMVc?MWK£SV~ª­JUW#LB¤�V~?Mª q JUVXª q ADLMN ¨
LM§�± `

� ï{ð Ô���Ö=Øæñ ð\ð ��Ø¡Ô Ô���Ø�� ð ñ��¯ñ��Ùô	��Ò

® q V/¤©LMNGNGL� �EÁAF§�J q TKVXVåWÚ«FRSWÚV~ª­JKEGLMASW�C@VXWUª¯TUEÁR{V/J q V�AFV�JÝ ¡L�TK¢
¤Ä?BRDTKEàª�WQ ¡V�ª�LMADWKEGCFV�TUVXC&EGA&J q VlWÚEGiÞ«FNà?�JUEÁL�ADWPC@EàWUª¯«DWUWÚV~C&EÁAÞ>@VXª ¨
JKEGLMA�� `�
 A�VX?�ª q WÚV~ª­JUEÁL�A� ¡VÞªX?BNàª¯«FNà?�JUVÛJ q Vcª¯«DTKTUV�A�J.£FTUEàª¯EGAF§
¤©LMT�?I£DTKLMJKLBJÝ±	£FEàª�?MNQsMoMgÞAFL@C@VÙª�NÁ«SWÝJUV�T~YD?!WÚEGá�V&  q Eàª q W q LM«FNàC
R{V&¤Ä?BiIEÁNGEà?BTæJKLIi!?BA	±�ª�NÁ«SWÝJUV�T�RF«DEÁNàC@V�T�W `

��
����������������
Z�±	TUEGª�LMiÓ� W¡iÞ±	TUEÁADV¯J�EGWæ?4ª¯L�WÝJ ¨ V�ß{V~ª­JKEGhMV�Y q EÁ§ q@¨ £SVXTÚ¤©L�TKi!?BASª¯V
ª¯L�iIiÞ«FAFEàª�?BJKEGLMAé?MADCéWK �E¬J�ª q EÁAD§�JKV~ª q AFLMNGLM§�± `�
 J4EÁA�JUV�T�ª¯LMA ¨
AFV~ª­JUW q L�WÚJUW�?BASC�WK �EÁJUª q V~W7«SWÚEGAF§m^ ` s �ëê�R��BW\¤©«FNÁN ¨ C@«F£FNGV¯e
NGEÁAF¢@W ` ® q V�ic±�TUEGAFV¯J _ j 
åq L�WÝJë?MCF?M£@JKVXT,ªX?BA R{V2£DTKL ¨
§MT�?BiIiIVXC/JUL�EGA�JKV�T�?Mª¯J4C@EGTUVXª­JUNÁ±� �EÁJ q J q V q L�WÚJc£FTUL@ª¯V~WKWKLMT�W
¤©LMTÛNGL�  ¨ NG?BJKV�ASª¯±�ª¯L�i4ic«FAFEàª�?BJKEGLMADWXYQ?BASC� �EÁJ q J q VIAFV�JÝ ¡L�TK¢
JKL!WKV�ADCPYFTKV~ª¯VXEÁh�VMYF?BASC�RF«Fß{VXT�£D?Mª�¢�V¯J�W `
Z�±	TUEGª�LMi WK«F£F£DNÁEGVXWIL�£SVXAäWKLM«DTUª�VÓWKLB¤½JÝ æ?BTUV7J q ?BJITU«FADW

LMA7ª¯LMiIiILMA q L�WÚJUWl?BASC%LM£{V�T�?�JUEÁAD§ÞWÚ±@WÚJKVXiIW ` ® q EàWlWKLB¤½JÝ æ?BTUV
i!?B£DWPJ q V¡AFV¯JÝ lLMTU¢.£{V�TUEGL	CFEGªX?BNGNÁ±#JKL�èSADCÙ?fh�?BEGNG?MRFNGV�£D?�J q WPR{V ¨
JÝ lV�V�A�ª¯LMiIic«FAFEàª�?�JUEÁAD§ q L�WÝJ�W ` k�NGN=iÞ±	TUEÁAFV�J#£D?�ª�¢MV�JUW�ª�?BTUTU±
?�WKLM«DTUª�V ¨ RD?MWKVXC/TULM«@JUEÁAF§ q VX?�C@V�TÞJKL�£DTKL�h	EàC@V%EGA�JUV�TUiIVXC@Eà?�JUV
WK �E¬J�ª q VXWr �E¬J q ¤©LMTU l?MTUCFEÁAF§ÛC@EGTUVXª­JUEÁL�ADW ` ® q VXTKV�¤©LMTUVMY�iÞ±	TKEGAFV�J
WK �E¬J�ª q VXW�CFLÛAFLBJ�AFVXVXC4JULÛTK«FAITULM«@JUEÁAD§Ù?BNG§MLMTUEÁJ q i!W=LMT¦i!?MEÁA ¨
JU?MEÁA�?%TULM«@JUEÁAF§%JU?BRDNÁV `�d VXªX?B«DWKVÙic±�TUEGAFV¯J&C@L	VXW#AFLBJ�EÁiI£{L�WKV
?ÙWKEÁáXV�NÁEGiIE¬J�?�JUEÁL�A%LMA!EÁJUWr£D?Mª�¢�V¯JUWXYBEÁJlªX?BA!VX?�WÚEGNG±ÞV�ASª�?B£SWÚ«FNà?�JUV
?BA	±å£FTULBJUL@ª¯LMNÃ� WÞ£D?�ª�¢MV�JÞ¤©LMTUi!?�J �©V ` § ` ®.j _ � ���ÌY 
Ý_ Y¦V�JUª ` 
 Y
J q V�TUV�R	±I£FTKL�h	EàC@EGAF§ÞEGA�JKV�TULM£{V�T�?BRDEÁNGE¬JÝ± `�ãëq EÁNGV�J q V&WÚEGiI£FNGEGª�E¬JÝ±
EGA%J q V�ic±	TKEGAFV¯JæWÚ �EÁJUª q LBßËV�T�Wæ?ÙNGL� ë£SVXT ¨ £SL�TÚJ�ª¯L�WÝJ~Y	E¬JæNG?�ª�¢@W
i!?BAD?M§MVXi4VXA�J.ª�?B£S?BRFEGNÁEÁJÝ±7JKL%i!?BEGA�JU?MEÁA�TULMRF«SWÝJUAFVXWUW�EGA�NG?MTK§�V
ª¯NG«DWÚJKVXTUW `
® q V�ª�«FTKTUV�A�JäiÞ±	TUEÁAFV�JäWK �EÁJUª q EGWä? ^Xg ¨ £{LMTKJ�ª�TKL�WKW ¨

RD?MTXYP?MN¬J q LM«F§ q J q V�TUV!W q LM«FNàC�WKL	LMA/RSV!?fh�?BEGNG?MRFNGV4?ÓgBn ¨ £{LMTKJ
WK �E¬J�ª qP` ® q VXWKVå£SL�TÚJ�W�ª�?MA2R{Vå«DWKVXC�JKLäEÁA�JUV�T�ª¯LMADAFVXª¯JÓVXE ¨
J q V�TÞWK �E¬J�ª q VXWÙLMTÙ£FTUL@ª¯V~WKWKLMT�W�YËJ q V�TUV�R	±/?BNGNÁL� �EGAF§�?BTURFEÁJKT�?BTU±
AFV�JÝ ¡L�TK¢äJULM£{LMNGLM§MEGVXW ` H.LMTUi!?BNGNÁ±�Y#iILMTUV/EÁA�JKVXTUWK �EÁJUª q ª¯LMA ¨
AFV~ª­JKEGLMASWÙEGi4£DNÁEGVXWÞi4L�TKV%CFEÁh�V�T�WÚVI£D?BJ q WXY�  q EGª q ªX?BAåTUVXC@«Dª�V
RFNGL@ª�¢�EGAF§� �EÁJ q EGAÛJ q VrWK �E¬J�ª q EÁAD§�¤Ä?BRFTUEàª ` ¥.L� ¡VXhMV�T~Y¯J q V�TUV� �EGNÁN
J q V�A�R{V�¤©V� lV�Tl£SL�TÚJ�W¡?fh�?MEÁNà?BRFNGV�JULÞEGA�JKV�T�ª¯L�AFAFV~ª­Jæ£FTKL@ª�VXWUWÚEGAF§
AFL@C@V~W `
® q V\WÚVXhMVXTKV�ªX?BRFNGV%NGV�AF§MJ q TUVXWÚJKTUEàª­JKEGLMAåEàWÞJ q V7§MTUVX?�JUVXWÚJ

EGi4£{VXCFEÁiIV�A�J/JKL�ª�TKV~?�JUEÁAF§'ª�LMiI£FNGV¯e�JKL�£SL�NÁL�§MEGVXW ` a £FJKEàª�?BN
ª¯L�A	hMV�TKJKVXTUWË?MTKV�?fh�?BEGNà?BRFNGVÈ¤©TKL�i2Z�±	TUEGª�LMiÓY~?BJ�?�ª¯L�WÝJPLM¤"!B�Mg�]M]

£{V�T�ª¯L�AFAFVXª¯JKEGLMAPY	  q Eàª q  lLM«DNGC�i4L�TKV.J q ?MA\CFLM«FRFNGV#J q V�£SVXT ¨
q L�WÝJÙª¯L�AFAFV~ª­JKEGLMA/ª¯L�WÝJ `Ia A�J q V!WKiI?MNÁN¦WUª�?MNÁV�YÕLMAFV!ª�?MA�V~?MW ¨
EGNÁ±ëRF«DEÁNàC q ±	£SVXTUª�«FR{VXW\?BADCëNà?BTU§MV ¨ CFEÁiIV�ASWÚEGLMAD?MN�JKL�TKE�«DWKEÁAD§
��o�¤©L	LMJ\OQk#Hçª�?MRFNGVXW ` tDLMT7LM«FT7NG?MTK§�VÓWUª�?MNÁV�WÚEGiÞ«FNà?�JUEÁL�ADWXY
 lV7ª q L�WÚV�?�JÝ ¡L/C@EGi4VXADWKEÁL�AD?BN¡JKL�TK«DWc?MWÞJ q V\R{VXWÚJcJUTU?�C@V�LMß
EGA�JUV�TUiIW�LM¤l?BTUVX?7?BADC�ª¯L�WÝJ `�
 JÙWKªX?BNGVXW�EÁA�JÝ lL�£ q ±@WÚEàª�?MN¦C@E ¨
iIV�ADWKEGLMADW�ÜÝ«DWÚJ.?MWlLM«DT q ?BT�C@ l?MTKV�WKªX?BNGVXWlEGA�JÝ lL4CFEÁiIV�ASWÚEGLMADW
LMA�J q V!iI?�ª q EGAFV ¨ TKL	L�i$#DL	LMT `!a «FTÛ£DNG?MADW�¤©LMT!^~]�]M]�]�ª¯L�i ¨
£F«@JUVcADL	CFVXW�?BADC�L�«FT�RF«DC@§�V¯JÛC@L�AFLMJ#£{V�TUiIE¬JÛ? q ±	£SVXTUª�«FR{V
JKL�£SL�NÁL�§M±!L�A7J q ?�J.WUª�?MNÁV `
Z�±	TUEÁADV¯J\WKV�NGNàW�?åAFV�JÝ ¡L�TK¢,EÁA�JUV�TK¤Ä?Mª¯V�ª�?BT�C�¤©LMT%!	^'&�]M]DY

^Xg ¨ £{LMTKJ¡WK �E¬J�ª q VXWr¤©LMT�!BoM]M]�]FYM?MADC%ª�?MRFNGVXWr¤©LMT�!BsB]�] ` tFLMT¡J q V
JKL�£SL�NÁL�§M±�CFVXWUª¯TUEÁR{VXC�?BR{L�hMV�YÕJ q VIJKLBJ�?BNrª�L�WÚJÛ¤©LMTcs�oBg7AFL@C@VXW
EàW�sMoBg)(�!	^'&�]M]�*,��s+(�!BoB]�]M]�*ë^fs)(\��s+(%!MsB]M]-,.!�g/&B]B¢ `
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® q Vci4L�WÝJ#£SL�£F«FNà?BT#OQL@ª�?BNÈk�TUVX?%H.V¯JÝ lLMTU¢ �9OQk.H 
 JUVXª q ADLMN ¨
LM§�±�EàW�V�J q VXTKAFV�J ` � J q VXTKAFV�J q ?MW.V�h�LMNGhMVXC7¤©TULMi J q V4�%Z�R��BW
JKV~ª q AFL�NÁL�§M±MYlEGA�h�V�A�JKV~CíR	± d L�RëZ�V¯J�ª�?BNÁ¤©V�EGA�^X[/&B�FYrJKL�J q V
^X] ¨ YË^~]M] ¨ �ÄLMTl¤Ä?MWÚJ 
 YD?BADC�^X]�]M] ¨ Z�R ��W �©LMTæ§�EÁ§�?BRFEÁJ 
 V¯J q V�TUAFV�J
WÚJU?BASCF?BT�CFWcLB¤.JUL@CF?f± � & � `?> EàC@EÁAD§/L�AéJ q VÓV¯J q V�TUAFV¯J!£{LM£F« ¨
Nà?BTUE¬JÝ±\ª¯«FTUTKVXA�JXYD§�EÁ§�?BRFEÁJ�V¯J q V�TUAFV�J#EàW�¤Ä?MWÚJ.R{VXª�LMiIEÁAD§�?%ª¯L�i ¨
iIL@C@E¬JÝ±\EÁJKV�i�?MADCÓJ q V�TUV¯¤©LMTUVMYS ¡VÞRSVXNÁEGV�h�VÙE¬J&ª�?MA�RSV4?%ª¯L�WÝJ ¨
V¯ßËVXª¯JKEGhMVÞ?MN¬JUV�TUAD?�JUEÁh�V&JKL!EGA�JKV�T�ª¯L�AFAFV~ª­J.£D?MTU?MNÁNGV�N�ª¯LMiI£F«FJKV�T�W `
Z�L�TKVXL�hMV�T~Y�J q VXTKVÛ?BTUVÛ?BNGTKV~?MC@±%CFEGWUª¯«DWUWKEÁL�ADWæLB¤æ^X] ¨ ?MADC\V�h�V�A
^X]�] ¨ §MEG§�?MRFE¬J=£{V�T¡WKVXª�LMADC4V�J q VXTKAFV�J � n �ÌY�  q Eàª q ª¯L�«FNàCc£DTKL�h	EàC@V
J q V7AFV�e	Jc§MVXAFV�T�?�JUEÁL�Aå£D?BT�?BNGNGV�Nrª�LMiI£F«@JUV�T�WÞ �EÁJ q ?�WÚiIL	LBJ q
«F£F§�TU?�C@V�£D?�J q JULIJ q VXEÁT�ª�LMiIiÞ«DAFEGªX?�JUEÁL�A\WK«FRDWK±@WÝJUV�i `
j¡L�A�h�V�A�JKEGLMAS?BNFTULM«@JUV�T�W�Y q L� lV�h�V�T~YM?BTUV�AFLMJlWUª�?BNà?BRDNÁV�R{V ¨

ª�?M«DWKV=J q VX±#«DWKV�C@V~WÚEG§MADWPRD?MWKVXC�LMAÛ?æRD?�ª�¢	£FNG?MAFV¦RF«DWPLMTQª�TKL�WKW ¨
RD?MTIWK �EÁJUª qP` ® q VÓNG?MTK§�VXWÚJcAFL�A ¨ RDNÁL@ª�¢	EÁAD§/WK �E¬J�ª q ?fh�?BEGNà?BRFNGV
JKL@CF?f±4WÚ«D£F£SL�TÚJ�W�L�AFNÁ±4gBnÛAFL@C@V~W�Y�?BADC!ªX?MWUª�?�C@EÁAD§�EàW�TUVXâ�«FEGTUVXC
JKL.RF«FEGNGCÛ?�ª�NÁ«SWÝJUV�TQR{V�±�LMADC#J q ?�J=WÚEGá�V ` ® q VXWKV�TULM«@JUV�T�WÕ«DWKV¦J q V
WK£D?BAFADEÁAF§�JKTUV�V¡?MNÁ§�LMTUE¬J q i'JUL#ªX?BNàª¯«FNà?�JUVr?�NGL	LM£ ¨ ¤©TKVXV=JKTUV�VrJ q ?BJ
q ?�W¦LMAFNG±I?ÛWÚEGAF§MNGV�£D?BJ q ¤©LMTrVX?Mª q C@V~WÝJUEÁAS?�JKEGLMAQYM«DWKEÁAD§ÛJ q V.TKV ¨
C@«FASCF?BA�J¡£S?�J q W¡?�W q LMJlWÚJU?BASC ¨ R	±cNÁEGAF¢@W�Y	£FTUVXª�NÁ«SC@EÁAD§ÛJ q V#«DWKV
LB¤ÝY�WU?f±MY�?�iIVXW q JKL�£SL�NÁL�§M± `�ã E¬J q LM«FJ!CFEÁh�V�T�WÚV%£S?�J q W�Y�ªX?MW ¨
ª�?�C@VXC/WK �E¬J�ª q VXW� �EGNÁN�WK«@ßËV�TÛ£{V�TK¤©LMTUiI?MADª¯V4R{LBJÚJUNÁVXAFVXª�¢@WÛC@«DV
JKLIL�«@JK£F«FJ.£SL�TÚJ�ª�LMA�JKVXA�JUEÁL�A `

�#«FV�JKLcJ q V&Nà?Mª�¢!LM¤�WÚ �EÁJUª q WKªX?BNà?BRFEGNGE¬JÝ±%?MADC!J q V&AFVXª�VXW ¨
WKE¬JÝ±#JKL�TUV�i!?BEGAÛRD?�ª�¢� æ?BT�C�ª¯LMiI£D?BJKEGRFNGV¦ �E¬J q WÚNGL� lV�TÕV¯J q V�TUAFV�J
EGi4£DNÁVXi4VXA�JU?�JUEÁL�ADWXY� lV!RSVXNÁEGV�h�V!J q V�?B£F£DNÁEàª�?BJKEGLMADWÛLM¤�?�ª¯LMA ¨
hMVXA�JKEGLMAD?MNl§�EÁ§�?BRFEÁJIV¯J q V�TUAFV¯J%WK �E¬J�ª q ¤Ä?BRDTKEàªÓ?BTUV7NGEÁiIEÁJKV~CéJUL
WKiI?MNÁN=£D?MTU?MNÁNGV�NÈWÚ±@WÚJKVXiIW `Ûã V4C@V~ª¯EàC@VXC�JKLÓª¯L�ADC@«Dª¯J&?\WÚEGiÞ« ¨
Nà?�JKEGLMAéWÚJK«SC@±�LM¤�?�sMoBg ¨ ADL	CFVIª�NÁ«SWÝJUV�T~YÈADV�hMVXTÚJ q V�NGVXWUWXYQEGAåLMT ¨
C@VXT�JKL!VXhf?MNÁ«S?�JKV�J q VÙV¯ßËVXª¯JUW�LM¤ÈV�J q VXTKADV¯JX� W�£S?Mª�¢MV�Jæ¤©TU?Mi4EGAF§SY
EGA�JUV�T ¨ ¤©T�?BiIVÓ§�?M£PYæi!?�e@EÁic«Fi ?MADC�iIEÁAFEGiÞ«Di £D?�ª�¢MV�J!WKEGá�VMY
?BASC!WÝJULMTUV ¨ ?BADC ¨ ¤©LMTU æ?BT�CÞWK �E¬J�ª q EÁAD§ÙiIVXª q ?MAFEGWKi LMAIJ q V�£SVXT ¨
¤©LMTUi!?BADª�V&LB¤�£S?BT�?BNGNÁVXNP?B£F£FNGEàª�?�JUEÁL�ADW `
H.V¯JÝ lLMTU¢&ªX?BT�CFWQ¤©LMTÈ§MEG§�?BRDE¬JÈV¯J q V�TUAFV¯J¦?BTUV¡?MTKL�«FADC+!@&�]M]DY

?BASC�gBn ¨ £{LMTKJ�WK �EÁJUª q V~W�ªX?BA�RSVc¤©LM«FASC�¤©L�T�!B�M]M¢ `A
 ADª�NÁ«SC@EÁAD§
èDR{V�T¦?BASCÛJ q EÁAF¢	EGAF§#¤©LMTU l?MTUC�JUL#EGA�JKV�T ¨ WÚ �EÁJUª q JUTK«DAF¢	EÁAF§#§MEGhMV~W



?&JULBJU?MNSsMoMg ¨ AFL@C@V�ª¯L�WÝJrLM¤QsMoBg9()!@&�]M]�*�o�()!���]¦]M]B]�*�s'��]�(
! &Mo-, !���oB]M¢ `
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® q V�k�h	Eàª¯E�TULM«@JUV�T4«DWKVXWcJÝ ¡L�C@EGTKV~ª­J ¨ ª�LMAFAFV~ª­JIAFV¯JÝ lLMTU¢@W � s �
?MWrE¬J�W¡WK �EÁJUª q EGAF§Û¤Ä?MRFTKEàªæJULÞ?Mª q EGV�h�V q EG§ q £{V�TK¤©LMTUi!?BADª�VMYMV~ª¯L ¨
AFL�i4Eàª�?MNÞWUª�?BNà?BRDEÁNGE¬JÝ±�YÛ?BADCmTULMRF«SWÝJUAFVXWUW ` ® q VéC@«D?MNÙ¤Ä?BRDTKEàª
ª¯L�AFAFV~ª­JUW\WK �E¬J�ª q EÁAD§íAFL@C@V~W �ÄLMT�NGEGAFV/ªX?BT�CFW 
 «DWKEÁAF§íJÝ ¡VXNÁh�V
sB] ¨ ê�RD£DW�¤©«FNGN\CF«F£FNGV¯e0NÁEGAF¢@WåJUL�¤©LMTUi�JÝ ¡Lw� ¨ ��JKLMTULMEàCF?MN
iIVXW q VXW �¬^ � ` � ?Mª q WÚV�JÞLB¤æèDh�V%NGEÁAFV7ª�?BT�CFWÛEàWÙ§�TKL�«F£{VXC/EÁA�JUL
?%â�«D?�C@TU?MA�J�  q EGª q EàW.ª�LMAFADVXª­JUVXCÓh	Eà?%?IRD?Mª�¢	£FNà?BADV&JKL!¤©L�TKi
?INGL�L�£ÓEÁAÓJ q V�� ¨ C@EGiIV�ADWKEÁL�A ` ® q V���?BADC��\C@EÁiIVXADWÚEGLMASW�?BTUV
¤©LMTUiIVXC�R�±�ª�LMAFADVXª­JUEÁAD§7AFVXEÁ§ q RSL�TKEGAF§7â�«D?�C@T�?BA�JUW�?BNGLMAF§7J q V
RD?�ª�¢�£DNG?MAFV!EÁAé¤©LMNàC@VXC�JULMTUE9Y=  q Eàª q ?BNGNGL� �WÛ«FAFEÁ¤©LMTUiINÁ±åW q LMTKJ
 �EGTKV~W4JKL�RSVÓ«DWKVXC,¤©L�TI?MNÁN�ª�LMAFADVXª­JUEÁL�ADWXY�J q V�TUV�R	±éNGL� ¡VXTKEGAF§
 �EGTKEGAF§,ª�L�WÚJUW\?MW7 ¡VXNÁN&?MW7Nà?�JKVXADª¯±äh�?BTUEà?�JKEGLMASW `ìã E¬J q J q EGW
?BTUT�?BAF§�V�iIV�A�JXYÕ?MA/k.h�Eàª¯E¦TULM«FJKV�TÛªX?BA/RSVIEGADª¯TUV�iIV�A�J�?BNGNÁ±�V�e ¨
£D?MADC@VXC�JKL%EGADª¯NG«DC@Vc«F£�JUL�^�n (å^~g (�o), ^M^~sM]4NÁEGAFVcªX?BT�CFW `
klJ�^~g�§MEG§�?BRDE¬J%V�J q VXTKAFV�J�£{LMTKJUW!£{V�T%NGEGAFV�ª�?MTUCDW�YlJ q EGW7ª¯LMA ¨
èD§�«FTU?BJKEGLMAéªX?BAåEGA�JUV�T�ª¯L�AFAFVXª¯Jc?�£S?BT�?BNGNÁVXNrWÚ±@WÚJKVXi LM¤Ù^ &=[�sB]
ª¯L�iI£F«@JKVÛ£DTKL@ª¯V~WKWKLMT�W `
>	EGiIEÁNà?BTlJULcic±�TUEGAFV¯J~Y�J q V&k�h	EGª�EÕTKL�«@JKVXT¡«SWÚV~W¡ lLMTUi q LMNGV

TULM«@JUEÁAF§íEÁADWKEàC@V�J q V�¤Ä?BRDTKEàªÓJKL,?Mª q EGV�h�V�NÁL� ÑNà?�JKVXADª¯± ` p�A ¨
NGEÁ¢�V!iÞ±	TKEGAFV�JXY q L� ¡VXhMVXTXYÕT�?�J q V�TÛJ q ?BA�RF«Fß{VXTKEGAF§�J q V%V�A�JUEÁTUV
iIVXWUWK?M§MV4EÁASWÚEàC@VIJ q V!AFV¯JÝ lLMTU¢ËYÕJ q V%k.h	EGª�E�TKL�«@JKVXTÙWÚVX§MiIV�A�J�W
EÁJUWæiIVXWUWK?M§MV~WrEGA�JKL &Bs ¨ R	±�JKV#WUª q V~C@«FNGEÁAF§4«FAFEÁJUW�?MADC7V¯e@V�T�ª¯EàWÚV~W
ª¯TUVXCFE¬J ¨ RD?�WÚV~C�#SL�  ª�LMA�JKTULMN=JUL�£FTKVXhMVXA�J-#SE¬JÞNGL�WUW ` ®QL�§MV�J q VXT
 �EÁJ q E¬J�WI£SVXT ¨ ª¯L�AFAFVXª¯JKEGLMA,RF«@ßËV�T!i!?BAD?M§MVXi4VXA�JXY¡?MADCéL�h�V�T ¨
£FTUL�h	EGWKEÁL�AFVXC4¤Ä?MRFTUEGª#NÁEGAF¢@WlTKVXNG?BJKEGhMV.JKLÙJ q V&NÁEGAFV&ª�?MTUC 
 � a C@V ¨
i!?BADCDW�Y�J q V&k.h	EGª�EÕTKL�«@JKVXT¡EGiI£FNÁVXiIV�A�JUW�?MA�LM«FJK£F«@J ¨ RD«@ß{VXTKV~C
h	EÁTKJK«S?BN&ª¯TUL�WUWÚRD?MT!JKL,V�NGEÁiIEGAD?�JUV�J q V�RDNÁL@ª�¢	EÁAD§í£FTULMRFNGV�i EGA
 lLMTUi q LMNGV�TKL�«@JKEGAF§ `=d VXªX?B«DWKV�LB¤ÕJ q V q «F§�V.WK£SVXVXC!iIEàWÚi!?�J�ª q
R{V¯JÝ lV�V�AÓ§�EÁ§�?BRFEÁJ�V¯J q V�TUAFV¯J.?MADC7J q VÙ¤Ä?BRFTUEGª&NGEGAF¢ �Ú^�� sB] 
 Y@J q V
k�h	Eàª¯E@TULM«@JUV�TÈ �EÁNGNFWÚJKLMTUVlEÁADª�LMiIEGAF§#§�EÁ§�?BRFEÁJ=V¯J q V�TUAFV¯J=£D?Mª�¢�V¯J�W
R{V¯¤©LMTUV�¤©L�TK æ?BT�C@EGAF§�JKLÛ£FTUV�h�V�A�J�RF«@ßËV�Tl«FADC@VXTKTU«FAI �EÁJ q EGA!J q V
¤Ä?BRDTKEàª ` p�AFNGEG¢MV#ª�LMA	hMVXA�JKEGLMAD?MNFWÚ �EÁJUª q V~W�Y q L� lV�h�V�T~Y�J q V.A�«Di ¨
R{V�TrLM¤QWÝJULMTUV ¨ ?BADC ¨ ¤©L�TK æ?BT�CÙL�£SVXTU?BJKEGLMADW¦EGAIJ q V#k�h	Eàª¯E{TKV~?Mª q V~W
?BA�«F£D£SVXTÞR{LM«FADC�LM¤¡JÝ lLDYÈLMASª¯V%?�JÛJ q V%EGADª¯L�iIEÁAF§�?MADC/J q V
LBJ q V�T&?�J�J q VcL�«@JK§�LMEGAF§%§MEG§�?MRFEÁJ#V¯J q V�TUAFV�J�£{LMTKJ ` Z�L�TKVXL�hMV�T~Y
R{VXª�?M«DWKV�J q V\k.h	EGª�ElTULM«FJKV�T4EàW4CFVXWKEÁ§�AFVXCé¤©LMTcJKV�NGVXª�LMiIiÞ«DAFE ¨
ª�?BJKEGLMADW#?B£F£DNÁEàª�?BJKEGLMADWXYDEÁJ#EàW.V�e	JKTUV�iIV�NG±7TULMRD«DWÝJ�?BADC q ?�W.V�e ¨
JKVXADWKEÁh�Væ>@H#Z _¦¨ RD?�WÚV~CÛi!?BAD?M§MV�iIVXA�J=ª�?M£D?BRFEGNGE¬JUEÁV~W�YB?�¤©VX?�JU«FTUV
J q ?�JIEGW4VXWUWKV�A�JKEà?BN¡JKL�RF«FEGNGC@EGAF§/TKVXNÁEà?BRDNÁV7NG?MTK§�V%£D?BT�?BNGNGV�NæWÚ±@W ¨
JKVXi!W `

> VX£FNà?Mª¯EGAF§�J q VÓWK �E¬J�ª q VXW4EGAíJ q V\ª�L�WÚJIªX?BNàª¯«FNà?�JUEÁL�Aé¤©L�T
ª¯L�A	hMV�A�JUEÁL�AD?BN�§�EÁ§�?BRFEÁJÞV�J q VXTKAFV�JXY¦?BASCéC@TULM£F£FEGAF§�?�¤©V� 0«FA ¨
AFVXVXC@V~C4èDRSVXTUWr§MEGhMV~W�?�JKLMJU?BNËsMoMg�()!@&�]�]8*�!MsMoM]�]M]B]�*�sBoMg�(
! &Mo-, !fn	oB]M¢ `

� � ô�� ó �¯×ÛÔ�ô¯ñ ð � �lÔ �7ñ!ò\ñ��¯ñ��Þô ��Ò
ã V\?�CF?B£@JIV¯e@EàWÝJUEÁAD§�WKEÁic«FNG?BJKEGLMAé£S?Mª�¢�?B§�VXWÛJUL/ªX?B£@JU«FTUV�EGi ¨
£{LMTKJU?BA�JÛª q ?BT�?Mª¯JKVXTKEàWÝJUEGªXW�LM¤¡?%JUVXª q ADLMNGLM§M±�YÕWÚ«Dª q ?MW#E¬J�W&NÁEGAF¢

NGV�hMVXN�£FTULBJUL	ª�LMN�?BASC�WK �EÁJUª q ?BT�ª q EÁJKVXª¯JK«FTUV `'d V~ª�?B«SWÚV\J q VXWKV
ª q ?MTU?�ª­JKVXTKEàWÚJKEàª�W\?BTUV�«FADEGâ�«FV�JUL,J q V�JKV~ª q AFL�NÁL�§M±ëEÁJÓTUV�£DTKV ¨
WKV�A�JUWXY¦ ¡V\?BTUV%AFLMJ4ª¯L�ADª¯VXTKADVXC� �EÁJ q V�ß{V~ª­J�W4CF«FV%JUL�C@EÁß{VXT ¨
V�ASª¯VXWrEÁA�EÁiI£FNGV�iIV�A�J�?�JKEGLMA ` 
 ASWÝJUVX?MCPY� lV�V�ASWÚ«FTUV�J q V�èSCFV�NGE¬JÝ±
LB¤ÛL�«FT%WÚEGiÞ«DNG?BJKEGLMAäTKV~WÚ«DN¬J�W!R	±,V�e�JUV�ADCFEÁAF§�J q VXWKV�£D?�ª�¢�?B§MV~W
JKL/«DWKV�J q V�WK?MiIV7WKV¯JILB¤#£S?BT�?BNGNÁVXNl?MNÁ§�LMTUE¬J q i!WÛJKL/§MVXAFV�T�?�JUV
JKT�?��%ª `Èã V&?BNàWÚL4ª¯L@C@V&?BA%EàC@V�A�JUEGªX?BNËEÁA�JUV�TK¤Ä?Mª¯V�Nà?f±MV�TrJKL q ?BA ¨
C@NGV4CFV¯JU?MEÁNàW&LB¤¡£D?Mª�¢�V¯J.JUTU?MADWKi4EàWUWÚEGLMA�?MADC�TUVXª�V�£@JUEÁL�A ` >	EGADª�V
J q V�§ML�?BN�LM¤�LM«FTcWÝJU«DC@±�EGWÙJKL�EGC@VXA�JKEÁ¤©±/£{LBJUV�A�JKEà?BN¡EÁA�JUV�T�ª¯LMA ¨
AFV~ª­J�JKVXª q AFLMNGLM§�EÁV~W�YS ¡V4C@L�AFLMJ�ª�LMADWKEGCFV�T�V�ADC�WÚJU?BJKEGLMA�L�h�V�T ¨
q V~?MC `2ã V�£FNà?BA�JULí?MCFCFTKV~WKW4J q V�£SVXTÚ¤©L�TKi!?MADª¯VÓEàWKWK«FVXW%EÁA ¨
hML�NÁh	EGAF§ÙJ q V q L�WÚJæ?�CF?B£FJKV�T~Y@C@V�h	Eàª¯V�C@TKEGhMVXTXY@?MADC!V�ASC ¨ WK±@WÝJUV�i
£FTULBJUL	ª�LMNË£FTUL@ª¯VXWUWKEÁAF§IEGA\?4¤©«FJK«FTUVÙWÝJU«DC@± `
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 O��F� W a £@JKEGiIEÁáXVXC � AF§MEGAFV�VXTKEGAF§Ó®QL	L�NGW �Á^M^ �¡EàWÙ?�ª¯L�i4£DTKV ¨
q VXADWÚEGhMVIVXAF§MEGAFV�VXTKEGAF§�WK±	WÚJKVXi ª�?M£D?BRDNÁVILB¤�WKEÁic«FNG?BJKEGAF§�Nà?BTU§MV
ª¯L�iIiÞ«FAFEàª�?BJKEGLMA'ADV¯JÝ lLMTU¢	W7 �EÁJ q CFV¯JU?MEÁNGVXC�£FTULBJKL@ª�LMN�i4L@C ¨
V�NGEGAF§�?BASC�£SVXTÚ¤©L�TKi!?MADª¯Ví?MAD?BNG±@WÚEàW ` 
 JUW�¤©VX?�JU«FTUVXW�EGADª�NÁ«DCFV
§MT�?B£ q EGªX?BN�WK£SV~ª¯EÁèSª�?BJKEGLMA�LB¤�iIL@C@V�NàWXY�VXhMV�A�J ¨ WUª q VXCF«FNÁV~C�WKEGi ¨
«FNà?�JUEÁL�A�¢MVXTKADV�NÃYË?MADC q EÁVXTU?MTUª q Eàª�?MNQL�R@ÜÝVXª¯J ¨ RD?MWKVXC�iIL@C@VXNÁEGAF§ `
ã VÙWÚVXNÁV~ª­JKV~C a £FAFV¯JæJUL%WÚEGiÞ«FNà?�JUV�J q VÙª�LMA	hMVXA�JUEÁL�AD?BNË§�EÁ§�?BRFEÁJ
V¯J q V�TUAFV�J�WÚ �EÁJUª q R{VXªX?B«DWKV a £FAFV�J q ?MW%?MAäV¯e@EGWÚJKEGAF§åiIL@C@V�N
J q ?�J.WKEÁic«FNG?BJKV~WlJ q VÛ§�EÁ§�?BRFEÁJ�V¯J q V�TUAFV¯J�£FTULBJUL	ª�LMN `
a A�J q VåJKL�£�NÁVXhMV�NÃYÛ lVå«DWÚV~C a £FAFV�JX� W�AFV¯JÝ lLMTU¢'V~C@E ¨

JKL�T&JKL�ª¯L�iI£SL�WÚVILM«DTÛAFV¯JÝ lLMTU¢�«DWKEÁAF§�ª�LMiI£SL�AFV�A�J�WÙWÚ«Sª q ?�W
WK �E¬J�ª q VXWXYÙAFL@C@V~W�YÙ?MADCmNÁEGAF¢@W ` ® q VéAFV¯JÝ lLMTU¢�ª�LMADWKEGWÚJUW�LB¤
èDh�Vlª�LMA	hMVXA�JUEÁL�AD?BN�§MEG§�?MRFE¬J=V¯J q V�TUAFV�J=WK �E¬J�ª q VXWXYMsMoMg.ª�LMiI£F«@JUV
AFL@C@V~W�YÈ?BADC�¤©«FNGN ¨ C@«F£FNGV¯e/NÁEGAF¢@W&JUL\EGA�JKVXTUª�LMAFAFV~ª­J&J q V�i `%ã V
£{LM£F«FNà?�JUVXC\¤©L�«FT#WK �E¬J�ª q VXW�VX?Mª q  �EÁJ q gMn!V�ADCÓADL	CFVXWXYD  q Eàª q
?BTUV�EGAIJK«FTUA%ª¯L�AFAFVXª¯JKV~Cch	Eà?Û?&èF¤½J q WÚ �EÁJUª qP`=ã V.ª q L�WÚV�?ÛWÚJU?MT
JKL�£SL�NÁL�§M±4RSV~ª�?M«DWÚV#E¬JæLBßËV�T�WrJ q V�NÁL� lVXWÚJ q L�£7ª�LM«FA�J¡R{V¯JÝ lV�VXA
J q VÛi4L�WÝJ�C@EàWÚJU?BA�J�AFL@C@V~WæEÁA\J q VÛAFV¯JÝ lLMTU¢ `
klJ�J q V¡AFV¯e	J�NGL� lV�TPNGV�h�V�NÃY~ lVr«SWÚV~C a £FAFV¯J~� W�AFL@C@V¡VXC@EÁJKL�T

JKLcª¯LMASWÝJUTK«Dª¯JrLM«DT¡ª¯L�iI£F«@JKV#?BADC!WK �E¬J�ª q AFL@C@V~W ` k�ª�LMiI£F«@JUV
AFL@C@V\ª¯LMASWÚEàWÝJ�WÞLM¤.?�iIL@C@«FNGV%JUL�TU«FAåJ q V7£D?MTU?MNÁNGV�Nl?B£F£DNÁEàª�? ¨
JKEGLMA/iIL@C@V�NàW#J q ?BJ& lV4 �TKLMJKVMYP?7§MEG§�?MRFEÁJ�V�J q VXTKAFV�J�£DTKLMJKL@ª¯L�N
V�A�JUE¬JÝ±�Y�?&JUTU?MADWKi4EÁJÚJUV�T~Y�?MADC!?ÛTUVXª�V�EGhMV�T ` ® q V.£FTUL@ª¯VXWUW¦iIL@C@V�N
ª¯L�A�JU?BEGADW¦?&WÚJU?�JUVæJKT�?BADWKEÁJKEGLMAIC@EG?M§MT�?Bi�  q Eàª q TKVX£FTKV~WÚVXA�JUWÈJ q V
£D?MTU?MNÁNGV�NËª¯L@C@V ` � ?Mª q LB¤PJ q VÙsMoBgÞAFL@C@VXWlEGA�J q V&WÚ±@WÚJKV�i0TU«FADW
J q V�WÚJU?�JUV�i!?Mª q EÁAFV�  q EGª q JKT�?BADWKE¬JUEÁL�ADW%R{V¯JÝ lV�VXA'WÚVXADC@EGAF§DY
TUVXª¯VXEÁh	EGAF§DYF?MADC\ª¯LMiI£F«FJKEGAF§!WÝJ�?�JKV~W `
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k�NGNGV�A*)&EGAF§Þ?MADC%ª¯L� lLMTU¢MVXTUW=?BJlk�h	Eàª¯E{ �TKLMJKV.?ÞWÚEGiÞ«FNà?�JULMT � o �
JKL7RSV4«DWKVXC�EGA�£DNG?MAFAFEGAF§%J q V4WK �EÁJUª q�q ?MTUCF l?MTKVÛJ q V�±ÓRF«DEÁNÁJ `
ã V.EGADWÚVXTÚJUVXC q L	L�¢	W�EÁA�JKLÙJ q V.WKEGiÞ«FNà?�JULMT�R	±4  q EGª q  lV.ª�LM«FNàC
¤©V�V~C�L�«FT�L� �A'JUTU?+�%ª�£S?�JÚJUV�TUADW\EÁA�JUL,J q VåWÚ �EÁJUª q � |�,M�F�
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,�/10�2 EGWÞª�?BNGNGVXC/«F£�¤©TULMiçJ q V!¤Ä?MRFTKEàª4JKL�AFLBJUE¬¤©±
LM«DT#iIL@C@«FNGVXW#LB¤�J q V4TKV~ª¯V�EG£@J�LB¤¡?�£D?Mª�¢�V¯J�?BJ�?7C@VXWÚJKEGAD?�JUEÁL�A
NGEÁAFV/ª�?MTUC ` ® q V�¤©«FADª¯JKEGLMA �8,�96/6:
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ª¯L@C@VIJ q ?�JÞJ q V�WKEGiÞ«FNà?�JULMT q ?�WÛ?MC@h�?BASª¯VXC/EGA�JKEGiIVMY=?BADC/ lV
«DWKV�J q ?�JrAFLMJKEÁèSª�?BJKEGLMAIJULÛèDTUV.?BA	±Þ£{V�ASC@EÁAD§ÙV�h�V�A�JUW `�� ?MTKEGLM«SW
LBJ q V�T!ªX?BNGNGWI?BTUV\«DWÚV~CíR	±�J q VÓ¤Ä?BRFTUEàª7?MADCéJ q V�?B£F£DNÁEàª�?BJKEGLMA
ª¯L@C@V.i4L@C@«DNÁV~W¦JKLÛADLBJKEÁ¤©±4VX?Mª q LMJ q VXTrLB¤ËEGAFE¬JUEG?MNÁEGáX?BJKEGLMAPY	ª¯L�i ¨
£FNGV¯JUEÁL�APY�?MADCcJKLÞ?�ª�â�«FEGTKVæL�Trª q ?BAD§MVæ¤Ä?BRDTKEàªæ£D?BT�?BiIV�JKV�T�W `Qã V
?BNàWKL7?MCDC@VXCÓJ q VIiIL	CFV�NGEÁAF§7LB¤¡?7NGEÁAFVIª�?MTUC�  q EGª q iI?BJKV~Wc^~g
§MEG§�?MRFEÁJæV�J q VXTKADV¯J�£SL�TÚJ�W�EGA�JUL4J q VÙk.h�Eàª¯EQRD?Mª�¢	£FNà?BAFV `
a «FT&EGA�JKV�TK¤Ä?Mª�VÞNà?f±MVXT�?MNGWKL q ?MADC@NGVXW.J q V!C@V�JU?MEÁNàW�LB¤¡WKV�§ ¨

iIV�A�JU?BJKEGLMA/?BADC�TKV~?MWUWÚVXiÞRFNG±\WKL%J q ?�JÛ?BA/?B£F£DNÁEàª�?BJKEGLMA�EàW�EÁA ¨
WK«FNG?BJKV~C�¤©TKL�i J q V7JKT�?BADWK£SL�TÚJ4C@V¯J�?BEGNGW ` ® q EàWcNG?f±�V�TÙVXADWÚ«DTKV~W
J q ?�J!AFL/£D?Mª�¢�V¯JIEGWIC@TULM£F£{VXCíR	±é¢MVXV�£FEGAF§�NGEàWÝJ�WILB¤.EGA ¨ #DEÁ§ q J
iIVXWUWK?M§MV~W�Y�  q EGª q ?MNGWKLÞ?MEGCFWrEÁA%J q V#§MV�ADV�T�?�JKEGLMAILM¤ÕWÚJU?BJKEàWÝJUEGªXW `
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® q Våic±�TUEGAFV¯J�WKEÁic«FNà?�JKL�T � g �  l?�W�EGAFE¬JUEG?MNÁNG±2CFV�hMVXNÁL�£SV~C�R	±
j q VXA ¨ j q E1)&«FL�?MW&?\§MT�?MC@«D?BJKVIWÝJU«DC@VXA�JÛEGA/J q V�j¡LMiI£F«FJKV�T
>@ª�EÁVXADª¯V �#V�£D?MTÚJUiIV�A�J�?�JÓJ q Vép�AFEGhMVXTUWKE¬JÝ±�LB¤!p�JU? q JKLëR{V
«DWKVXC�EGAäJ q VXEÁT!¤©«DNÁN�WÚ±@WÚJKV�i WÚEGiÞ«DNG?BJKLMT `'ã V�?MCD?B£@JUVXC�ÜÝ«DWÝJ
J q V4ic±	TKEGAFV¯J&£D?MTÚJ&LB¤¡J q V!WKEÁic«FNG?BJKL�TXYÕ?BASC�?�CFC@VXC�?BA/V�h�V�A�J
q ?MADC@NGEÁAF§ÛiIV~ª q ?BAFEàWKiì?BNGLMAD§� �EÁJ q J q V�£D?�ª�¢MV�JÈJUTU?�ª�¢	EÁAF§Û?MADC
«F£F£{V�T�Nà?f±MV�Tæ¤©T�?BiIVX ¡L�TK¢@Wæ �TUE¬JKJKV�A�¤©LMT�J q Vck.h	EGª�E�WKEÁic«FNG?BJKL�T
EGA�JUV�TK¤Ä?Mª�V `
ã V�§MVXAFV�T�?�JUVXC q ?BT�C@ æ?BTUV=£D?BT�?BiIV¯JUV�T�W{¤©TKL�i2Z�±	TUEGª�LMiÓ� W

C@L@ª¯«Di4VXA�JU?�JUEÁL�A�LMT�R	±\£SVXTÚ¤©L�TKiIEGAF§!V�iI£FEGTUEGªX?BNPJUVXWÚJUW.LMA�LM«DT
ª¯NG«DWÚJKVXT `ra «FTæª¯L�AFAFVXª¯JKEGh	E¬JÝ±4JKL�£SL�NÁL�§M±IEàW¡?ÞJÝ ¡L ¨ CFEÁiIV�ASWÚEGLMAD?MN
�© �T�?B£D£SV~C 
 JKL�TK«SWéLB¤�WK �E¬J�ª q VXWXY\ �E¬J q V�EG§ q JíAFL@C@V~WåJKLì?
WK �E¬J�ª q Y�?MADC4 l?�W�ª q L�WKV�Ac¤©LMTrE¬J�WrWUª�?BNà?BRDEÁNGE¬JÝ±Þ£FTKL�£SVXTÚJUEÁV~W¦L�hMVXT
iILMTUV7ª�LMiI£FNGV¯eåJKL�£SL�NÁL�§MEGVXW ` ® q V7NGEGAF¢@WcR{V¯JÝ lV�VXA�WK �EÁJUª q V~W
ª¯L�ADWKEGWÚJ�LM¤�JÝ lL�£D?MTU?MNÁNGV�N=ª�?MRFNÁV~W�YÕ§�EÁh	EGAF§7?\C@L�«FRFNGVXC q LM£ ¨ JKL ¨
q L�£7RD?MADC@ �EàC	J q LM¤=s�� oMg4ê�R��BW `
® q V7WK?Mi4V%?M£F£FNGEGªX?�JUEÁL�A�ª�L@C@VXWÙCFVXWKEÁ§�AFVXC/¤©L�TÙ«DWKV% �E¬J q

J q V�k�h	Eàª¯ErWKEÁic«FNà?�JKL�TÙª¯L�«F£FNGV�C@EGTKV~ª­JKNG±�JULÓJ q V�EÁA�JKVXTÚ¤Ä?�ª¯VI lV
 �TULBJKV=JUL.ª¯L�iIiÞ«FAFEàª�?BJKV¦ �EÁJ q p�JU? q � W=#DE¬J ¨ NGV�h�V�NBic±	TKEGAFV¯JQWKEGi ¨
«FNà?�JULMT~YD?BADC�WKEGi4EGNà?BT�£D?MTUWKEGAF§4JKL	LMNàW�ª�?MA�RSVÞ«DWÚV~C7JKL�C@V~C@«Dª�V
WÚJU?�JUEGWÚJKEàª�Wl¤©TULMi J q VÛL�«@JK£D«@J�LB¤=WÚEGiÞ«FNà?�JUEÁL�A7TU«FADW `
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k.ªXª¯«FT�?�JUV�ª q ?MTU?�ª­JKVXTKEGáX?BJKEGLMA�LB¤�AFV¯JÝ lLMTU¢�£{V�TK¤©LMTUi!?BADª�V!EGWÞ?
ª¯L�iI£FNÁV�e#J�?MWK¢ ` >	EGi4£DNÁV¡A�«DiÞR{V�T�WPWÚ«Sª q ?MWPiIEGAFEGiÞ«Fi�NG?BJKVXADª¯±
LMTriI?Be@EÁic«Fi RD?MADC@ �EàC	J q ?MTKV�ADLBJrWK«(�%ª¯EGV�A�JriIV¯JUTKEàª�W=JULÛV�A ¨
?BRDNÁV�ª�TKL�WKW ¨ JKVXª q AFLMNGLM§�±Óª�LMiI£D?MTKEàWÚL�ADW `�ã V7?B«D§MiIV�A�JÛJ q VXWKV
RD?�WÚEàª�A�«DiÞR{V�T�Wæ �E¬J q TKV~WÚ«FNÁJUWl¤©TULMi ª¯LMiI£F«FJU?�JUEÁL�AD?BNPª�LMTUVÛ?BN ¨
§ML�TKEÁJ q iIW�¤©TKL�i TUVX?BNQ£D?BT�?BNGNÁVXNQª¯L@C@V~W�EGA�«DWKVÙ?�J�>@?MADC@Eà? `�> V ¨
WK«FN¬J�Wl¤©TKL�i0J q V&JKVXWÚJUW.?BTUV�C@V�¤©V�TUTKV~C�«DA�JUEÁNPJ q V�¤©LMNGNGL� �EÁAF§!WKVXª ¨
JKEGLMA `
k�ª¯L@C@V#V�A�JKEÁJKNGVXC /F�M�
,M���	�F�D|	| EàW¡L�«FT¡WKEGi4£DNÁV~WÝJlJKV~WÝJ `�
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?BTUT�?BAF§�VXW&J q V�£D?MTÚJUEGª�EÁ£S?�JKEGAF§�£FTKL@ª�VXWUWÚL�TUW&EGA,?�h�EGTKJK«D?MNrNGL�L�£
J q ?BA!EÁJKV�T�?�JUVXW�J q V�£S?MWUWÚEGAF§ÛLB¤P? �ÚJKL�¢MV�A ��?MTKL�«FADCcJ q V.NGL�L�£!?
ª¯VXTÚJ�?BEGA�A	«FiÞR{V�T�LB¤¦JUEÁiIVXW ` � ?Mª q £FTUL@ª¯VXWUWKLMT.?f æ?BEÁJUW�?%i4V~W ¨
WU?B§MVc¤©TULMiçEÁJUW&AFVXEÁ§ q RSL�T&JKL\J q VINGV¯¤½J~YQJ q V�A�C@V�Nà?f±@WÛ?�RDE¬JÛJUL
WKEÁic«FNG?BJKVÓ£FTUL@ª¯VXWUWKEÁAF§�JKEGiIVMY¡J q VXAäWKV�ASCFW!?�iIV~WKWU?B§�V�JUL/EÁJUW

AFVXEÁ§ q R{LMTrLMA4J q V.TKEG§ q J `=d ±cª q ?MAF§MEGAF§�J q V.WÚEGá�V�LM¤ËJ q V�JULM¢�V�A
JKL�RSV7NG?MTK§�VMYÈ ¡V7ª�?BAå£{V�TK¤©LMTUi�?Mª�ª�«FT�?�JKV�RD?BADCF �EGC	J q iIVX? ¨
WK«FTKVXiIV�A�JUW `#d ±�WÚV�JÚJUEÁAF§�J q Vc£D?f±	NÁL�?MC\JUL�á�VXTKLSYD lVÙèDASC�J q V
iIEÁADEÁic«Fi i4V~WKWU?B§�V�NG?BJKVXADª¯± ` >@EÁADª�V�LMADNÁ±cJÝ ¡LÞ£FTKL@ª�VXWUWÚL�TUW¦?BJ
?IJUEÁiIVI?BTUVÙV�h�V�T.EGA	hML�NÁh�VXC\EÁA�?�ª¯L�iIiÞ«FAFEàª�?BJKEGLMAPYDJ q VXTKV4?BTUV
AFL!ª¯L�A�JKV�A�JUEÁL�A7V�ß{V~ª­JUW�JKLIèDNÁJKVXT�LM«@J�¤©TULMi0J q VÛTUVXWK«FN¬J�W `
® q V�ª¯L@C@V~W �@�M�
�D�~� ?MADC �@�M�
�����(/ ?BTUV�§�V�AFVXTU?BJKVXCc¤©TULMi

J q VcWU?BiIVcWKLM«FT�ª¯V&èSNÁVc �E¬J q C@EÁß{VXTKVXA�J�
 �6,��{�~�8, WKV¯JÚJUEÁAD§�WXY{?�W
J q V�±�£{V�TK¤©LMTUi â�«FEÁJKV�WKEGi4EGNà?BT&¤©«FADª¯JKEGLMADW ` ® q V4¤©L�TKiIV�TÙWKEGi ¨
«FNà?�JUVXW.?�§MNGLMRD?MNPTUVXC@«Dª¯JKEGLMA�  q VXTKVXR	±7V~?Mª q £FTUL@ª¯VXWUWKLMT�WKV�ADCFW
?IiIVXWUWK?M§MV�JKL%J q V � q L�WÚJ �4£FTUL@ª¯V~WKWKLMT ` ® q VÙWKV�ADCDW.?BTUVÛWÝJ�?B§ ¨
§MVXTKV~C'WKNÁEG§ q JKNG±äJKLä?fhML�EGC'L	CDC2WK±	ADª q TULMAFEGáX?BJKEGLMAëV¯ßËVXª¯JUWÓEGA
J q VÞWÚ �EÁJUª q VXWXYF?BADC7JKL%WKEGiÞ«FNà?�JUVÛTKV~?BNÕNGE¬¤©VÙEGAÓ  q Eàª q EÁJ.EàW�EGi ¨
£{L�WUWÚEGRFNGVæJKLÞC@LÙª�NÁL@ª�¢ ¨ WÚ±	ADª q TULMADEÁáXVXC4WÚVXADCFW¦L�AI?ÞC@EGWÚJKTUEGRF«@JKV~C
i!?Mª q EGAFV ` ® q EGW�JUVXWÚJ&EàWÛ§�L�L@C�¤©LMTÛiIVX?�WÚ«FTUEGAF§7£{V�TK¤©LMTUi!?BADª�V
C@VX§MT�?MCF?BJKEGLMA�CF«FV4JKL�EGA�JUV�TUAD?BN=¤Ä?MRFTUEGª4RFNGL@ª�¢�EGAF§ `+
 A/J q V!TKV ¨
hMVXTUWKV�iIL	CFVMY �@�M�������(/ q ?MW�J q V q L�WÚJ�£FTKL@ª�VXWUWÚL�TÓWKV�ASC@EÁAD§
WÚJU?B§�§MVXTKV~Cäi4V~WKWU?B§�VXW�JKL�?BNGN#J q V�LBJ q V�T\£FTUL	ª�VXWUWÚL�TUW ` ® q EGW
JKV~WÝJ�WIJ q V�RFNÁL@ª�¢	EGAF§åV¯ßËVXª¯JUW!EGA�J q V�LMJ q VXT%C@EGTKV~ª­JKEGLMA `�_ V�T ¨
¤©LMTUi!?BADª�V,A	«FicRSVXTUW/¤©TULMi �	�M���D�~� ?MADC �	�M�������6/ iIL@C@V�N
J q VíWÝJ�?BTKJK«F£�?MADC�W q «@J�C@L� �AmV�h�V�A�JUW�LM¤!£D?BT�?BNGNÁVXNÙ?B£F£DNÁEàª�? ¨
JKEGLMASW�Y�  q EGª q LM¤½JKV�A�EGADª¯NG«DC@V�§MNGLMRD?MN¦RFTKL�?MCFªX?MWÚJ&?MADC/TKV~C@«Dª ¨
JKEGLMAÓ£ q ?MWKV `
® q V�ª¯L@C@V >@,D|~x WKEÁic«FNà?�JKV~WÓ?íª¯L�iI£F«@JU?BJKEGLMAD?MN&¢MV�TUAFVXN

¤©TULMi ?cJÝ lL ¨ C@EÁiIVXADWÚEGLMAS?BNSèDAFEÁJKVÛV�NGV�iIVXA�J�ªX?BNàª¯«FNà?�JUEÁL�A ` ® q EGW
ª¯Nà?MWUWILB¤ÙWÚJKTU«Dª­JU«FTUVXC�§MTUEGC�ª¯L@C@V~W!EàW!hMVXTK±íª�LMiIiILMAë?BiIL�AF§
J q V�Nà?BTU§MV�WUª�?BNGV�ªX?BNàª¯«FNà?�JUEÁL�ADW%R{V�EGAF§í£{V�TK¤©LMTUiIVXC�JUL	CD?f±�?BJ
J q V�NG?MRSL�TU?BJKLMTUEGVXW ` ® q Væ£FTUL	ª�VXWUWÚL�TUWÈ?BTUVlNG?MEGC4LM«FJ=EGA!?�h�EGTKJK«D?MN
JÝ lL ¨ C@EÁiIVXADWÚEGLMAS?BNËiIVXW q YS?MADC\VX?Mª q £FTUL@ª¯VXWUWKLMTæ �EÁNGN�ª�LMiIiÞ« ¨
AFEàª�?BJKV4 �E¬J q EÁJUW�EGiIi4V~C@Eà?�JKVIAFVXEÁ§ q RSL�TUW#EÁA/R{LBJ q J q V �å?MADC
�7CFEÁTUVXª¯JKEGLMADW ` ® q VÙª¯L@C@VÙ£{V�TK¤©LMTUi!W�?IA	«FiÞR{V�T�LM¤¦E¬JUV�T�?�JKEGLMASW
LB¤Pª�LMiI£F«@J�?�JKEGLMA%?MADC!ª¯L�iIiÞ«FAFEàª�?BJKEGLMA!ª¯±@ª�NÁV~W�Y�  q EGª q TUV�£DTKV ¨
WKV�A�JUWrJ q V�TUVX?BNËª¯L@C@V�� W¡V¯e@£FNGEàª¯EÁJ¡JUEÁiIVÛWÝJUV�£F£DEÁAF§4?BNG§ML�TKEÁJ q i0?�W
EÁJ.WÚL�NÁh�VXWæ?4§MV�ADV�T�?BNGEÁáXVXC7£D?BTKJKEà?BNÕC@EÁß{VXTKVXA�JKEà?BNPV~â�«S?�JKEGLMA `
ã V q ?fhMVli!?MC@V�WKLMiIVæiIL@C@E¬è{ª�?�JUEÁL�ADWÈJKL�J q V >@,F|fx ª�L	CFV

JKLciIL	CFV�NË?&JKL�TK«DW�JKL�£SL�NÁL�§M±MY�  q Eàª q EàW�AFV~ª¯VXWUWU?BTU±Ù¤©LMTæ?Ùª�L	CFV
WKEÁic«FNG?BJKEGAF§�£SVXTKEGL@C@Eàª7R{LM«DADCF?BTU±íª�LMADC@EÁJKEGLMASW!?BADC�?BTUEGWKVXW4EGA
ª�?MNGª�«FNà?�JKEGLMASW.L�A�?�WK£ q VXTKEàª�?MNÈC@L�i!?BEGA�LMT�EÁA�¤©TKVXV4WK£D?�ª¯VMY{¤©L�T
EGADWÝJ�?BADª�V `�
 AÛJ q VrJKL�TKL�EGCF?MNBJULM£{LMNGLM§M±�YXV~?Mª q £FTUL@ª¯V~WKWKLMTQ?MNÁ æ?f±@W
q ?�W�¤©L�«FT&AFV�EG§ q R{LMT�W�YË«FAFNGEG¢MV4EÁA�J q V4iIVXW q   q VXTKV4VXC@§�Vc?MADC
ª¯L�TKADV�Tæ£FTUL	ª�VXWUWÚL�TUW q ?fh�V#¤©VX ¡VXT�AFV�EG§ q R{LMT�W `

� � ��Ò�ó ��ÔÈÒ

a «FT�TUVXWK«FNÁJUW�?MTKV&£FTUVXWKV�A�JUVXC\EÁAÓL�TUC@VXT�LB¤=J q VÙ?BNG§MLMTUEÁJ q i!Wæ lV
«DWKVXC�JKLcJKV~WÝJ�J q V&AFV¯JÝ lLMTU¢@W�Y�¤©LMNGNÁL� lVXC�R	±%?4WK«FiIi!?BTU±!LB¤�?MNÁN
J q V&JKVXWÚJUW `
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ã VlT�?BAÙJ q V /F���(,M���	�D�F|	| ª�L@C@V¡ �EÁJ q ?#LMAFV ¨ R	±�JKV¡£D?f±	NÁL�?MC&JUL
C@V�JKV�TUiIEÁADVrJ q V¡iIEGAFEGiÞ«Fi�iIVXWUWU?B§MV¡NG?BJKVXADª¯±&R{V¯JÝ lV�V�AcAFV�EG§ qF¨
R{LMTUEÁAF§!ADL	CFVXW�EGA�?%sMoMg ¨ iIV�iÞR{V�T�h	EGTÚJU«D?BNQTKEGAF§I¤©LMT�?BNGNÕJ q TKVXV
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Z�EÁA k�h	§ Z�?Be ��� Z�EÁA k�h	§ Z�?�e ���

Z�±	TUEÁAFV�J ^~� ` ^X[ ^~gMg�� ` o@^ �M�D^X� ` ��� [�oMg ` oMo ^X� ` n�� ^Xg�gMg ` g�] �M�D^X[ ` ]M[ [�o@& ` [Mn
k�h	EGª�E�ê�EG§ � oB�@� ` sBg sM[BnS^ ` ��s n��Mn�[ ` &Bg ^X]�oMo ` ]�o gM� ` sBn ^foB[ ` oBn sMo � ` gM] n�o ` ^~�

j¡L�A	hMV�A�JUEÁL�AD?BNPê�EG§ � sBn ` �M� sBn@�@� ` ^�n n��Mn�o ` n/� ^X�Mn�� ` �M� s�n ` ��� n�g ` ^ & oBn ` &�g ^M^ ` ^~�
k�h	Eàª¯EÕ¤Ä?MRFTKEàª n ` g � ^~sB[ ` &Ms sM�M� ` n�[ g�g ` oMo s@^ ` ^ � ^XnD^ ` n�n sB��� ` n�� gF^ ` g�s
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��' �	�M�������6/ �($&')�(���+*,�-� ���.��	/���0��1 W �

JKV~ª q AFL�NÁL�§MEGVXW ` k.W#i4VXA�JKEGLMAFV~CÓVX?BTUNGEÁVXTXY{WÚEGADª¯VcLMAFNG±7JÝ ¡L%£DTKL ¨
ª¯V~WKWKLMT�W.?BJ&?�JKEGiIV!?BTUVÞEGA�h�LMNGhMV~C�EÁA/ª¯L�i4ic«FAFEàª�?BJKEGLMAPY{J q V�TUV
?BTUVÙAFL\ª¯L�A�JUV�A�JKEGLMA�V¯ßËVXª­J�W `�ã V4ª�LMiI£FEGNÁV~C�LM«FT#TKV~WÚ«DN¬J�W#?MADC
NGEGWÚJKV~C/J q V!iIEGAFEÁic«FiÓY=iI?Be@EÁic«FiÓYÈ?fh�V�T�?B§MV�YP?BADC�WÚJU?MADCF?BT�C
C@VXh�Eà?�JUEÁL�A�h�?BNG«FVXW�¤©LMT�VX?�ª q WÝJU«DC@±�EGA�tÈEÁ§�«FTKV�^ ` k.W�W q L� �AQY
J q V#ic±�TUEGAFV¯J¡JKVXª q AFLMNGLM§�±4C@VXNÁEGhMVXTKV~CIhMVXTK±4§ML	L@C!Nà?�JKVXADª¯±!?MADC
ÜÝEÁJÚJKVXT �©Nà?�JUV�ADª�±�h�?BTUEG?BJKEGLMA 
¯` °�EÁJÚJKVXTÙEGA�J q V%?BRDWKV�ASª¯V4LB¤�ª¯LMA ¨
§MV~WÝJUEÁL�A�EàW�?c¤©«FADª­JUEÁL�A7LM¤�AFV�JÝ ¡L�TK¢IJULM£{LMNGLM§�±32	EÁJ�TKV	#DVXª¯JUWlJ q V
C@EÁß{VXTKVXADª¯V�EGA7C@EàWÝJ�?BADª�V#R{V¯JÝ lV�VXA /F���
,B���	�D�D|�| AFV�EG§ q R{LMT�WrEGA
J q VÙAFV¯JÝ lLMTU¢ ` ® q VÙT�?f '¤Ä?MRFTUEGªÙWK£{V�VXC7¤©L�T�J q Vck�h	EGª�E�WK �E¬J�ª q
EàW�W q L� �AÓ?MWlJ q VÛNà?MWÚJ�NÁEGAFV&EÁA�tÈEG§M«FTUVI^ `

Z�EGA k�h	§ Z�?�e ���
Z�±	TKEGAFV�J ] ` � �@� ] ` n�s/& ] ` �Mg�[ ] ` ]M[��
k.h	EGª�E�ê�EÁ§ � ^ ` � ��] ^ ` � ��g ^ ` oB��] ] ` ]�sBn

j¡L�A�h�V�A�JKEGLMAS?BNPê�EÁ§ � ^ ` oBgMn ^ ` oB[�o � ` oB��s ] ` s�n�n
k�h	EGª�EË¤Ä?BRFTUEàª ] ` ^ ��] ] ` ^ ��g ] ` �M��] ] ` ]�sBn
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k#Wc?ÓTUVXWK«FNÁJcLB¤æJ q V7k.h�Eàª¯EÃ� W q EG§ q VXTÙ¤Ä?MRFTKEàª%WK£SVXVXCå?MADC
£D?BJ q CFEÁh�V�T�WÚEÁJÝ±ÓEÁA�J q VI��� ¨ JKLMTU«DW.JKL�£SL�NÁL�§M±MYËic±�TUEGAFV¯J~� W#£SVXT ¨
¤©LMTUi!?BADª�V�EàWQEGA@¤©V�TUEGLMTÕJUL�J q ?�J�LM¤@J q Vlk�h	Eàª¯EÃYB?MWP lVrª�LMA@èD§�«FTUVXC
?�s � JULMTU«DW&¤©L�TÛiÞ±	TKEGAFV�JÛCF«FV!JKLÓEÁJUWÛ£ q ±@WKEGªX?BN�ª�LMADWÚJKT�?BEGA�JUW `
k.W.V¯e@£{VXª­JUVXCÕYËWKEÁADª�VÛJ q Vck�h	Eàª¯E�§MEG§�?BRDE¬J�V�J q VXTKAFV�J#TULM«@JUVXW�EÁJUW
£D?�ª�¢MV¯J�J q TULM«D§ q J q Vlk.h	EGª�E�¤Ä?MRFTUEGªMY�E¬J q ?MCÞEÁA q V�TUE¬JUVXCÙJ q V¡¤Ä?BR ¨
TUEGªM� W�NGL� ,ÜÝE¬JKJKV�T ` ® q VÙEGADª�TKV~?MWKVXWæEGA�E¬J�W�Nà?�JKVXADª¯±Ó?BiIL�«FA�JUWæJUL
J q V�WÚ«Di LM¤�JÝ lL�JKT�?BASWÚiIEàWKWKEÁL�AëC@V�Nà?f±@W�Yæ  q VXAäJ q V�£S?Mª�¢MV�J
?BTUTUEÁh�VXW�?�J&J q VIEGAF£F«@JÞ?MADC�  q V�A�E¬JÛTUVX?�ª q VXW.J q V!L�«@JK£D«@JÛLB¤
J q V#k�h	Eàª¯E{§MEG§�?MRFE¬J�V�J q VXTKADV¯J¡NGEGAFV#ªX?BT�CFW ` >�JKL�TKV ¨ ?MADC ¨ ¤©LMTU l?MTUC
WK �E¬J�ª q EÁAD§#EàWQADVXª¯V~WKWU?BTU± q V�TUVrEGAÞL�TUCFV�T�JKL�£FTKVXhMVXA�JÈRF«@ßËV�T=«FA ¨
C@VXTKTU«FA�?BJ¡J q V#L�«@JK§�LMEGAF§ÙNGEÁADV�ªX?BT�C%WÚ �EÁJUª q C@«FV#JKLÞJ q V�NG?MTK§�V
WK£SVXVXC�iIEGWKi!?�JUª q 2.?/¤Ä?BRFTUEàªÓNÁEGAF¢íEàW�sM]�JUEÁiIV~WIJ q ?BJ�LB¤�J q V
§MEG§�?MRFEÁJ=V�J q VXTKADV¯J¡WK£SVXVXC ` tF«DTÚJ q V�TUiILMTUVMYBR{VXªX?B«DWKVæJ q V.V¯J q V�T ¨
AFV�J¡WÝJ�?BADCD?BT�CÞEGiI£SL�WÚV~W�?�i4EGAFEGiÞ«Fi £D?�ª�¢MV¯J�WKEÁáXV�LB¤ÕgBn ¨ R	±�JKV�Y
J q VÛLMTUEÁ§�EÁAD?MNËLMAFV ¨ R	±�JKV�iIVXWUWK?M§MV� l?�Wæ£D?MCFCFVXC7RSV�¤©LMTUV#JUTU?MADW ¨
iIEGWUWKEÁL�A ` ® q VXTKV�¤©LMTUVMY¦V~?Mª q LB¤�J q V7JKT�?BADWKiIEGWUWÚEGLMAéCFV�Nà?f±	WÞEGW
?Mª¯JK«D?MNÁNG±�gBn�A��
B	^~]M]�] , ]
� oF^~s 1 W ` ®æ ¡L\JUEÁiIVXW�J q EàW&hf?MNÁ«DV
EàWrTULM«F§ q NG±ÞJ q V.EGADª¯TUVX?�WÚV#WÚVXV�A%EGA7ª�LMiI£D?BTUEGAF§&JKLÞJ q V#¤Ä?BRFTUEàªB� W
Nà?�JKVXADª¯± `
® q V�V�e	EàWÚJKEGAF§ a £DAFV¯J�WÚ �EÁJUª q iIL	CFV�NÙC@L	VXW\AFLMJ\VXiÞ« ¨

Nà?�JKV7£FTUL	ª�VXWUWÚEGAF§�C@VXNG?f±C2rª�LMADWKVXâ�«FVXA�JKNG±MYÈJ q V\Nà?�JKVXADª¯±/h�?BNG«FVXW
J q ?�JÞ lV%LMRFJU?BEGAFV~C/J q TULM«F§ q WÚEGiÞ«FNà?�JUEÁL�A �ÄtÈEG§M«FTUV�^!TUL�  � 

?BTUV4RSV�JÚJKVXTÛJ q ?BA�iIVX?MWK«FTUVXC�WÝJ�?�JKEàWÚJKEàª�W ` 
 A�L�«FTÙWÝJ�?BT&JULM£{LMN ¨
LM§�±MYÕ?%£S?Mª�¢MV�J# �EGNÁNÈJUTU?fh�V�T�WÚVÙVXE¬J q V�T&L�AFVÞL�T.J q TKVXV q LM£DW�C@V ¨

£{V�ADC@EGAF§�LMAå  q V�J q VXTÞJ q V�EGiIi4V~C@Eà?�JKV�AFV�EG§ q R{LMTÞEàWÙL�AåJ q V
WU?BiIV!WÚ �EÁJUª q LMTÛADLBJ ` >@EÁADª�V%WÚ �EÁJUª q VXW&JUL	CD?f±�JÝ±	£FEGªX?BNGNÁ±�EÁA ¨
ª¯«DT�?BR{LM«@JÙ^~] 1 W�LM¤�£FTUL@ª¯V~WKWKEÁAD§4C@VXNG?f±�Y	J q VÛh�?MNÁ«FV~WæNÁEàWÚJKVXC\EGA
tÈEÁ§�«FTUV�^! ¡L�«FNGC q ?fh�V%?BAå?MCDC@E¬JUEÁL�AD?BNrNG?BJKV�ASª¯±�LM¤Û^X] 1 WÙ?BJ
J q V4NGL� lV�T&RSL�«FADCÕY�?BADC/�M] 1 W&?�J&J q VI«F£D£SVXTÛRSL�«FADCÕY�iI?M¢ ¨
EGAF§ÓJ q V!£{V�TK¤©LMTUi!?BADª�VILB¤�?�ª¯LMA	h�V�A�JKEGLMAD?MN¦WÚ �EÁJUª q J q V!NÁV~?MWÚJ
¤Ä?fhML�TU?MRFNGV.LB¤ÈJ q V&J q TUV�V `
p#WÚEGAF§ /F���(,M���	�D�F|	| ?BADCÓ?\^~o4Z d iIVXWUWK?M§MVMY@ lVÛiIVX? ¨

WK«FTKV~C7J q TULM«F§ q £F«@J�¤©L�T�VX?�ª q JKVXª q AFLMNGLM§�±!JKL!h�V�TUE¬¤©±�J q VÙª�LMT ¨
TUVXª­JUAFVXWUWlLB¤QL�«FT�WÚEGiÞ«DNG?BJKEGLMA�ª�L	CFV `¦ã V�ª q L�WÚV#J q ?�Jæi4V~WKWU?B§�V
WKEÁáXV¡R{VXªX?B«DWKVrEÁJ¦EGWÈNà?BTU§MVrVXAFLM«D§ q JUL.èDNGN	J q V¡VXADC ¨ JKL ¨ V�ASCÞª¯L�i ¨
iÞ«DAFEGªX?�JUEÁL�A�£DEÁ£{VMY�?åª¯TUEÁJKV�TUEGLMA�AFVXª�VXWUWK?MTK±å¤©L�TIJ q TULM«D§ q £F«FJ
iIVX?�WÚ«FTUV�iIVXA�J�W ` ® q V!VXADC ¨ JKL ¨ VXADC�ª¯LMiIic«FAFEàª�?�JUEÁL�A�£DEÁ£{V!EGW
J q V¡£FTUL@C@«Dª¯JÈLM¤FJ q VlJ q V�L�TKV�JKEàª�?BN�RD?MADC@ �EàC	J q ?BADCÛJ q VæTULM«FADC ¨
JKTUEG£ÓJKEGi4V ` ® q VÞWKEÁic«FNà?�JKEGLMAÓJ q TULM«F§ q £F«@J.h�?MNÁ«FV~W�?BTUVÙC@EÁß{VXT ¨
V�A�JÓ¤©TULMi J q V/ª�LMTUTKV~WÚ£{LMADCFEÁAF§íJ q VXLMTUV¯JUEGªX?BN�RD?BADCF �EGC	J q R	±
NGVXWUWlJ q ?MA q ?BNÁ¤=?4£{V�T�ª¯V�A�J `
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tÈEÁ§�«FTUV�séNÁEàWÝJ�W7J q V�i!?�e@EGiÞ«FiÓY.iIEGAFEGiÞ«FiÓYÛ?fhMVXTU?M§MVMY�?MADC
WÚJU?BASCF?BT�CåC@V�h	Eà?�JUEÁL�AéNG?BJKVXADª¯±�TUVXWK«FN¬J�WÙ¤©L�T4?/sÓ¢ d iIVXWUWK?M§MV
¤©TULMimLM«FT �@�M�
�D�~� WÝJU«DC@± ` ® q V¡TKV~WÚ«FNÁJUW�¤©L�TÈWKi!?BNGNÁVXT�iIVXWUWU?B§MV~W
§MLcNÁEGAFV~?BTUNÁ±IJULcáXV�TULDY@?BADC7?BTUV.AFLMJ�W q L� �A ` ® q VÛWKEÁic«FNà?�JKEGLMASW
q ?�C2sMo�oåWKLM«FT�ª¯V~W%VX?�ª q WKV�ADC@EGAF§,LMAFV/iIVXWUWK?M§MVXW%JKL�?íWKEÁA ¨
§MNGV%C@V~WÝJUEÁAD?BJKEGLMAPYQJ q VXTKVXR	±�ª�?M«DWÚEGAF§�ª¯L�A�JKV�A�JUEÁL�A/?BJÛJ q V�CFVXW ¨
JKEGAD?BJKEGLMA q L�WÚJ.i!?Mª q EÁAFV ` Z�±	TUEÁAFV�J.£{V�TK¤©LMTUiI?MADª¯V&EàW�TULM«F§ q NÁ±
sB]&I R{V¯JÚJUV�TIJ q ?BAäR{LBJ q J q V�ª¯LMA	h�V�A�JKEGLMAD?MNl?MADCíJ q V�k.h�Eàª¯E
§MEG§�?MRFEÁJ#V¯J q V�TUAFV�JXYËRSV~ª�?M«DWÚVcE¬J q ?�W#?MA�V¯ßËVXª¯JKEGhMV4RD?BADCF �EGC	J q
LB¤#^ ` s ��ê�R��BW#JKL7J q VIC@VXWÚJKEGAD?BJKEGLMA q L�WÚJ�?MW�L�£F£SL�WÚV~CÓJKL7J q V
] ` [ �Iê�R��BWæLB¤=§MEG§�?BRDE¬J�V¯J q V�TUAFV�J `
tÈEG§M«FTUV�s�?BNàWÚLåNGEàWÝJ�W!J q V�NG?BJKVXADª¯±,TKV~WÚ«FNÁJUW%¤©LMT�?és/¢ d

iIVXWUWK?M§MV&EGA7J q V �@�M�
�����(/ WÝJU«DC@EGVXW ` kmiIVXWUWK?M§MV& æ?MWæRFTUL�?�C ¨
ª�?�WÝJc¤©TKL�i�J q VÓWKLM«FT�ª¯V�JKL�?MNÁN�C@V~WÝJUEÁAS?�JKEGLMASW ` k.WIW q L� �AéEGA
J q V.J�?BRFNGVMY	J q V�ª�LMA	hMVXA�JKEGLMAD?MND§MEG§�?MRFEÁJ¡V¯J q V�TUAFV�JæWK �E¬J�ª q VXW¡LB¤ ¨
¤©V�T7J q V�R{VXWÚJ\VXADC ¨ JKL ¨ VXADCëNà?�JKVXADª¯±äR	±�¤Ä?BT~Y�R{VXª�?M«DWKV�J q VXWKV
WK �E¬J�ª q VXWÈEGi4£DNÁVXi4VXA�J=ic«FNÁJKEàª�?MWÚJ=EÁA q ?BT�C@ æ?BTUVMY~  q V�TUVæ?.ic«FN ¨
JKEàª�?�WÝJ%£S?Mª�¢MV�J!EGW!TUV¯¤©VXTKVXADª¯V~C,?MADC�WÚVXA�J�WKEGiÞ«FNÁJU?MAFV�L�«DWÚNG±åJUL
?BNGNliÞ«FNÁJKEàª�?�WÝJ4i4VXiÞR{V�T�W `éa AåJ q V7LMJ q VXT q ?MADCÕY� lLMTUi q LMNGV
TULM«@JUEÁAF§!VXiÞ«FNà?�JUVXW�ic«FNÁJKEàª�?MWÚJ�EGA�WÚLM¤½JÝ l?MTKV)2	J q EàW�iIVXª q ?BAFEàWÚi
TUVXâ�«FEGTKV~W¡?IWKLM«FT�ª¯V q L�WÚJ¡JUL!WÚVXADC�?4iÞ«DN¬JUEGªX?MWÚJl£D?�ª�¢MV�Jlic«FN¬JUE ¨
£FNGVæJKEGiIVXWXYMLMADV¡¤©L�T¦VX?�ª q ic«FN¬JUEGªX?MWÚJ�C@VXWÚJKEGAD?�JUEÁL�A ` ® q V�TUV¯¤©L�TKV�Y
iÞ±	TUEÁADV¯J&V¯e q EGRFE¬JUVXC�J q VI lLMT�WÝJ&Nà?�JKVXADª¯±�£{V�TK¤©LMTUi!?BADª�V ` ® q V
k�h	Eàª¯E{¤Ä?BRDTKEàª�¤Ä?MTKV~C%R{V¯JÚJUV�TæR{VXª�?M«DWKV.LB¤�E¬J�W q EÁ§ q V�Tæ?B§�§MTUV�§�?BJKV
RD?MADC@ �EàC	J q ?BASC\CFEÁh�V�T�WÚV�£D?�J q W `
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® q V#TKV~WÚ«FNÁJUWr¤©LMT¡RSLMJ q J q V >@,F|fx ?BADC /F� 4 �Ë| ?BNG§ML�TKEÁJ q iIW¡?BTUV
EGADª¯NG«DC@V~C�EÁA/J q EGWÙWKVXª¯JKEGLMAå?MW�J q V�ª�L	CFVXWÙ?MTKVIEàC@V�A�JKEàª�?MNrWU?fhMV
¤©LMTlJ q V&V¯e	JKT�?ÙV~C@§MV&ª¯L�AFAFVXª¯JKEGLMADWlEGA /F� 4 �{| ` >	EGi4EGNà?BTæTKV~WÚ«DN¬J�W
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® q V.èDTUWÚJ�CF?�J�?Ù lV.£FTUVXWKV�A�JrEàWæ?ÙiIVXWUWK?M§MV�Nà?�JUV�ADª�± ` k�NGN{i4V~W ¨
WU?B§MV~WæWÚVXA�J��9?BADC7TKV~ª¯VXEÁh�VXC 
 ?BTUV�TKV~ª¯LMT�C@V~C% �EÁJ q JKEGiIVXWÚJU?BiI£DW
?Mª�TKL�WKWÓ?MNÁNÛJ q VéEÁJKVXTU?BJKEGLMADWÓLM¤cJ q Ví?BNG§ML�TKEÁJ q i ` ® q VíCF?�J�?
EGA/tÈEG§M«FTUV4�7NGEGWÚJ&J q V!?fhMVXTU?M§MV&JUEÁiIV4¤©LMTÛ?7i4V~WKWU?B§�VÙJUL\£S?MWUW
J q TKL�«F§ q J q VæTKV~WÚ£{VXª¯JKEGhMV¡AFV¯JÝ lLMTU¢ËYf?MNÁL�AF§. �EÁJ q J q VlWÚJU?MADCF?BT�C
C@VXh�Eà?�JUEÁL�AåLB¤æJ q V%iIVX?MWK«FTUV�iIV�A�J�WÞ?BASC/J q V%i!?Be	EGiÞ«Di ?MADC
iIEÁADEÁic«Fi JUEÁiIVXW ` 
 J%EGW!WKV�VXA,R	±íª�LMiI£D?MTKEGAF§�J q V�?fhMVXTU?M§MV
?BASC!i!?�e@EÁic«Fi h�?BNG«FVXWr¤©LMT¡VX?Mª q JUVXª q ADLMNGLM§M±cJ q ?�JrJ q V�iI?Be ¨
EGiÞ«Fi�iIVXWUWK?M§MV!JUTU?MADWÚ¤©V�TÙJUEÁiIVÓª�?MAéRSV7«F£éJUL�?MAåLMT�C@V�TcLB¤
i!?B§�AFE¬JU«DC@V�iIL�TKVæJ q ?BAIJ q V.?fhMVXTU?M§MVlEÁAIJ q V.ªX?MWKV�LB¤ËiÞ±	TKEGAFV�J
?BASCíª¯L�A	hMV�A�JUEÁL�AD?BN¡§MEG§�?BRDE¬J4V¯J q V�TUAFV¯J!C@«FV7JKL�J q V\£FTUVXWKV�ADª�V
LB¤lNÁEGAF¢�ª�LMA�JKVXA�JKEGLMA `%a AFNG±� �E¬J q J q V!k�h	Eàª¯ErWK �E¬J�ª q ?MTKVcJ q V
A	«FiÞR{V�T�Wci4L�TKV\ª¯L�i4£S?BT�?BRFNGV ` ® q VXWKV�i!?Be	EGiÞ«Di A�«DiÞR{V�T�W
JKVXADC7JKL!£F«DNÁNP«D£7J q VÙ?fhMVXTU?M§MV~W `
® q VI?fhMVXTU?M§MVÛJUTU?MADWÚ¤©V�T#JKEGi4V~W�¤©LMT�RSLMJ q J q V!k.h�Eàª¯E¦?MADC

¤©LMT7iÞ±	TUEÁAFV�J7?BTUV�WKV�VXAäJKLéR{V�WKEÁiIEGNG?MTXY�  q EÁNGV�J q V�ª�LMA	hMVXA ¨
JKEGLMAS?BN.V�J q VXTKADV¯J7EàW%Nà?BTU§MVXT%C@«FV�JKLåJ q V�R{LBJKJKNGV�AFV~ª�¢�?BJ�J q V
WKVXª¯L�ADC ¨ WÝJ�?B§�V�WÚ �EÁJUª q EGAëJ q V�ª¯VXA�JKV�T7LB¤&J q V�JKL�£SL�NÁL�§M± ` 
 J
 lLM«FNàC%R{V#TUVX?�WÚL�AD?BRDNÁV�JULc«SWÚV#JKTU«FAF¢�VXC%NGEGAF¢@Wr¤©TULMi J q V�èDT�WÝJ ¨
WÚJU?B§�V�WÚ �EÁJUª q V~W=JKL&J q V�ª¯VXA�JKT�?BNFWK �E¬J�ª q JULÛ£FTUL�h�EàC@VæEGi4£DTKL�h�VXC
RD?MADC@ �EàC	J q ?BADCí?BNGNÁVXh�Eà?�JUV%J q VÓRSLMJÚJKNGV�ADVXª�¢ËY�RF«@JIJ q EGWcJÝ±	£{V
LB¤�WKªX?BNà?BRFEGNÁEÁJÝ±/ �EÁNGNæAFLBJI§ML�JKL	L�¤Ä?MTI?�Wcª�LMiIiIL@C@E¬JÝ±åWK �E¬J�ª q
hMVXADC@L�TUW=L�AFNÁ±c£FTUL�h�EàC@V�WKi!?BNGNFA	«FiÞR{V�T�W¦LB¤Õ£{LMTKJUW¦£{V�T¡WÚ �EÁJUª qP`
k�¤Ä?�JlJKTUV�V�«DWÚEGAF§ciÞ«FNÁJKEG£FNGV&WK �EÁJUª q V~WrEàWæ?Ù£{L�WUWÚEGRFNGV�WKLMNG«@JKEGLMAQY
RF«@JlV¯e@£{V�ADWKEÁh�VMY�?BADC4i!?f±4?MNGWKL&AFLBJ¡TKV~?Mª qIq EG§ q AFL@C@V.ª�LM«FA�J�W
?MW�J q VÙWK �E¬J�ª q VXW.C@EÁTUVXª¯JKNG±7ª�LMAFAFV~ª­JUVXC7JKL q L�WÝJ�W� �EGNÁNPTU«FAÓLM«FJ
LB¤=£{LMTKJUWæEGA7J q ?�J�ªX?MWKV `
p.£%JKL4?ÙiIVXWUWU?B§MV#WÚEGá�V#LB¤Ès�oBgÛR	±�JKV~W�Y�J q V�iÞ±	TUEÁADV¯J¡ADV¯J ¨

 lLMTU¢�CFV�NGEÁh�V�T�Wc?fh�V�T�?B§MV�NG?BJKV�ASª¯EGVXWI?BR{LM«@J�^ 1 W4NÁL� lV�TcJ q ?MA
C@L	VXW7J q V/k.h	EGª�E�V�J q VXTKADV¯J ` ® q V � ¨ ?�e@EGW7EGA�JUV�T�ª¯VX£@J\LM¤ÙJ q V
iÞ±	TUEÁADV¯J�?fhMVXTU?M§MV7NÁEGAFV�EàW%?BR{LM«FJ�^ 1 W!  q EGNÁVÓJ q ?�J%¤©L�T!J q V
k�h	Eàª¯E�EGW\s 1 W ` ® q EàW%EàW7CF«FV�JULåJ q V�NG?BJKVXADª¯±äEGADC@«Dª�VXCëEGA
J q V�k.h�Eàª¯EÕWK �E¬J�ª q ª¯L�TKV#E¬J�WÚVXN¬¤ÝY@  q EGª q  lV.iIV~?MWK«FTKV.JKL4RSV#J q V
WU?BiIV!?BiILM«FA�J ` Z�±	TUEÁADV¯JÞWK �E¬J�ª q VXW&?MCDC/?MRSL�«@JÙ�M]�]�ADW&£{V�T

q L�£PY	 �E¬J q ?BA7?fhMV�T�?B§�V�LB¤Q� q LM£SWr£{V�TlTKL�«@JKV#EÁA\? �-(InÞJÝ ¡L ¨
C@EGiIV�ADWKEÁL�AD?BNËJULMTU«DWXY	JKLI§MEGhMV�J q V � ¨ EGA�JUV�T�ª¯VX£@J�WÚVXV�A7J q VXTKV `


 A�J q VÞNà?BTU§MVÞi4V~WKWU?B§�VÛV¯e	JKTUV�iIV�YË?7s!¢ d £S?Mª�¢MV�J�JU?M¢MV~W
LMAÓ?fhMVXTU?M§MV.oM[ 1 WlJULcJUTU?MADWÚ¤©V�TlJ q TULM«D§ q J q VÛk�h	Eàª¯EÕV¯J q V�TUAFV�J
AFV�JÝ ¡L�TK¢ËY{LMT�&�g 1 W#JUL%JKT�?BASWÝ¤©VXT.J q TKL�«F§ q J q VIiÞ±	TUEÁADV¯J#ADV¯J ¨
 lLMTU¢32 q L� ¡VXhMV�T~YSJ q V4 ¡L�TUWKVcªX?MWKVÙJUTU?MADWÝ¤©VXT.JUEÁiIVIEàW�?�¤Ä?Mª¯JKL�T
LB¤�V�EG§ q J¡§�TKV~?�JKVXT�¤©L�TrJ q V&iÞ±	TKEGAFV�JXY@?BNGiIL�WÚJl?MW¡RD?�C%?MWlEGA%J q V
ª¯L�A	hMV�A�JUEÁL�AD?BNÕ§�EÁ§�?BRFEÁJ�V¯J q V�TUAFV¯J�AFV¯JÝ lLMTU¢ ` H.LBJUVÛJ q ?BJ�J q VXWKV
?BTUVIAFLBJÛT�?f wJUTU?MADWÝ¤©VXT�JKEGi4V~W�YÈRF«@JÛJ q V!TUVXWK«FN¬JÛLM¤¡J q V!EÁA�JUV�T ¨
?Mª¯JKEGLMADW& �EÁJ q JUTU?MADWÝ¤©VXTUW&R{V¯JÝ lV�VXA�LBJ q V�TÛ£D?MEÁT�W&LB¤æAFL@C@VXW&L�A
J q V!AFV¯JÝ lLMTU¢ ` ® q EGWÛNGVX?�CFW&«DW&JUL�ª¯L�ADª¯NG«DC@V4J q ?�JÛJ q V%V¯ßËVXª¯J
EàW4¤©TKL�i J q V�RFNÁL@ª�¢	EGAF§�EÁADCF«Dª¯V~C,R	±éL�RDWÚJKTU«Dª­JUEÁAF§�iIVXWUWU?B§MV~W
EGAéJ q V7AFV�JÝ ¡L�TK¢�JKT�?��%ª ` ® q V7k�h	Eàª¯E�WK �E¬J�ª q EàWcª�LMA@èD§�«FTUVXC
JKLcRSV#AFLMA ¨ RFNGL@ª�¢	EÁAF§ÞR�±IEÁJUW¡V¯e	JKTUV�iIV#£D?�J q TKV~C@«FADCD?BADª�±4?MADC
J q VÙ¤Ä?Mª¯J�J q ?�J# lVÞC@L�AFLBJ.L�h�V�TUNÁL�?MC�J q VÞ£SL�TÚJ�W�LMA�V~?Mª q NGEÁADV
ª�?MTUCPYPWÚLÓ?BA	±�C@EÁß{VXTKVXADª¯V4R{V¯JÝ lV�V�A�J q V4i!?Be	EGiÞ«DiçiIVXWUWK?M§MV
JKT�?BASWÝ¤©VXT¦JKEGiIV.?BADC4J q V.?fh�V�T�?B§MVlEàWrC@«FV�JKLÙL�«@JK£F«FJr£SL�TÚJlª¯LMA ¨
JKVXA�JKEGLMAPY »ÄÎ½³~ÎÁÆ   q V�AÓic«FN¬JUEÁ£DNÁV&iIVXWUWK?M§MV~Wl?MTKV� æ?BEÁJKEGAF§4JKLIV�A ¨
JKVXT.?IWÚEGAF§�NÁVÙC@V~WÝJUEÁAS?�JKEGLMA q L�WÝJ `6
 A\J q VÙªX?MWKV�LM¤�J q VÞª�LMA	hMVXA ¨
JKEGLMAS?BN{§MEG§�?BRDE¬JlV¯J q V�TUAFV¯J~Y@i4V~WKWU?B§�VXWriI?f±IR{V#RDNÁL@ª�¢MV~C%?�JlJ q V
LM«FJK£F«@J&£{LMTKJUW#LB¤rV~?Mª q LB¤rJ q V4«F£�JUL�J q TKVXVcWK �E¬J�ª q VXW#EGA�J q V
£D?BJ q ¤©TULMi J q V�WKLM«DTUª�VIJKL�J q V�C@V~WÝJUEÁAD?BJKEGLMA ` ® q V7ª�?MWKV!¤©L�T
Z�±	TUEÁAFV�J.EGA�h�LMNGhMV~Wæ«F£ÓJKL�WKEÁeÓWK �E¬J�ª q VXWXYFRF«FJ.J q VÙRSLMJÚJUNÁVXAFVXª�¢
EàWæAFLBJ�?MWl§MTUVX?BJæ?�WlEÁA\V¯J q V�TUAFV¯J�C@«FV�JULcJ q V&iÞ«FNÁJKEG£FNGV&TKL�«@JKV~W
LB¤ÈJ q VÙWÚ �EÁJUª q V~W `
® q V/iIVXWUWK?M§MV�NG?BJKV�ASª¯±ëh�?BNG«FVXW7¤©L�T7J q V�TKVXNG?BJKV~C�?BNG§ML ¨

TUE¬J q iÓY /F� 4 �{| Y{?BTUVÛ ¡VXNÁNÈEÁASWÚEàC@VÙLM¤�LMAFVÞWÚJU?MADCF?MTUC�C@VXh	EG?BJKEGLMA
?f æ?f±�¤©TULMiÑJ q L�WKVc£DTKV~WÚVXA�JUVXC�¤©LMT >@,F|fx YÕ?BADC�LBßËV�T�AFLÓWÚL�NÁEàC
ª¯L�ADª¯NG«DWKEÁL�ADW ` ® q V!?BNG§ML�TKEÁJ q i4Eàª4C@E¬ßËV�TUV�ASª¯VIEGW�J q ?�JÞWKNGEÁ§ q JUNÁ±
iILMTUV�ª¯L�i4ic«FAFEàª�?BJKEGLMA�EGW!L@ªXª¯«FTUTKEGAF§SYl?MADC�E¬J�EàW!R{VXª�LMiIEÁAD§
iILMTUVæTKVX§M«FNà?BT¦EGA4J q ?BJ�VX?Mª q £FTUL@ª¯V~WKWKLMT�JU?MNÁ¢@W=JULÛV¯eF?Mª¯JKNG±Û¤©LM«FT
AFVXEÁ§ q R{LMT�W�EÁA /F� 4 �{| ` ® q VI«FADC@VXTKNG±	EÁAD§\ADV¯JÝ lLMTU¢�EGW&EàC@VXA�JUE ¨
ª�?MN=EÁA�RSLMJ q ?BNG§MLMTUEÁJ q i!W ` ® q EGW�TUV�§M«DNG?MTKEÁJÝ±�WÚVXV�iIVXC�JKL q V�NG£
iÞ±	TUEÁADV¯J=JKL&£FTUL�h	EGC@V¡¤Ä?BEGTUV�T=RD?BASC@ �EGC@J q W q ?BTUEÁAF§&C@«FTUEGAF§Ûª¯LMA ¨
JKVXA�JKEGLMAPY�  q V�TUV�TUVXWK«FN¬J�WIW q L� 0?/C@VXª�TKV~?MWKV%EGA,?fhMVXTU?M§MV%?MADC
i!?�e@EGiÞ«Fi NG?BJKVXADª¯EGVXW�?MADC!WÚJU?BASCF?BT�CIC@V�h	Eà?�JKEGLMASW=¤©LMTr?MNÁNDi4V~W ¨
WU?B§MV#WÚEGá�V~W ` ® q EàWl£ q V�ADLMiIV�AFL�A%EàWl?MRDWKV�A�J¡EGA%J q V�k.h	EGª�EËªX?MWKV
R{VXª�?M«DWKVcLM¤¡EÁJUW&iÞ«Sª q�q EG§ q VXT&EÁA�JKVXTKAS?BNÈ¤Ä?BRFTUEàªcWK£SVXVXC ` j¡LMA ¨
hMVXA�JKEGLMAD?MN¦§MEG§�?BRDE¬JÛV¯J q V�TUAFV�JÞWÚ �EÁJUª q V~W&NG?�ª�¢�£D?BJ q C@EGhMV�T�WKE¬JÝ±�Y
?BASCëJ q «DW\J q V/EÁADª�TKV~?MWKVXCëLMß{VXTKV~C'NGL�?�C'£FTUVXWKV�A�JKV~C'R	±äJ q V
/F� 4 �Ë| ?BNG§ML�TKEÁJ q i EGADª¯TUVX?�WÚV~CIJ q V&â�«FV�«DV�C@VX£@J q Wl?BJrJ q V#L�«@J ¨
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£F«@J�£{LMTKJUWæLM¤�J q VÙWK �E¬J�ª q VXW `

�
	���
 � � ��� 	 � ��� � ���

® q V.WKVXª�LMADC!CD?�JU?Þ?BAD?MNÁ±@WKEGW¦ lV�£{V�TK¤©LMTUi J�?B¢�VXW¦EGA�JKLÞ?�ª�ª¯L�«FA�J
iILMTUVÓLB¤�J q V�C@V�JU?MEÁNàWILB¤�J q V�?MNÁ§�LMTUE¬J q i ` t�EG§M«DTKVÓnåW q L� �W
£FNGLBJ�W�LB¤=J q VÙTKV~WÚ«DN¬J�W�?�J#?%s�oBg4R	±�JKVÙiIVXWUWU?B§MVÛWKEÁáXVMYD¤©LMT�V~?Mª q
LB¤DJ q VlJ q TKVXVrJUVXª q AFL�NÁL�§MEGVXWXY�?BADCÙ¤©LMT=RSLMJ q LB¤FJ q Væ?BNG§MLMTUEÁJ q i!W `

� ?Mª q £DNÁLMJ�W q L� �WXY�¤©L�T!VX?�ª q EÁJKV�T�?�JUEÁL�APYæ?BADCí¤©LMT!V~?Mª q
£FTUL@ª¯VXWUWKLMT~Y�J q V#JKEGiIV.  q VXA%J q ?�Jl£FTKL@ª�VXWUWÚL�Trª¯L�i4£DNÁV�JKVXC!J q ?BJ
EÁJKV�T�?�JUEÁL�A ` ® q V�«DAFNG?MRSVXNÁV~C�hMV�TKJKEàª�?MN�?�e@EàWIEGWIJ q V�EÁJKVXTU?BJKEGLMA
A	«FiÞR{V�TILM¤�J q V�?BNG§ML�TKEÁJ q i\YÈ¤©TULMi ^�JKL�^X] ` ® q V q L�TKEGá�L�A ¨
JU?MN�?�e@EàW#EàW�J q V!§MNGLMRD?MN�JUEÁiIV�YPEÁA�iIEàª¯TUL�WKVXª¯L�ADCFWXYÕ?BADC�h�?BTUEÁV~W
¤©TULMi £DNÁLMJ�JKL!£FNGLBJ�?MWæJ q VÙª¯L�i4£DNÁV�JKEGLMAÓJKEGiIVXW�?MTKVÙâ�«FEÁJKVcC@E¬¤ ¨
¤©V�TUV�A�Jl �E¬J q TKV~WÚ£{VXª¯JrJULÞR{LBJ q i4V~WKWU?B§�V�WÚEGá�V�?BADC!JKLÙAFV�JÝ ¡L�TK¢
JKV~ª q AFL�NÁL�§M± `

� ?Mª q EGA�JUV�§�TU?MNQRD?MADC�LB¤ � ¨ ?�e@EàW�EàW.RDTKL�¢MV�A�«D£�EÁA�JUL\sMoMg
£{LMEGA�J�W�Y{LMADVÙ¤©LMT#VX?�ª q £FTKL@ª�VXWUWÚL�TXY{?BADC�?�C@LBJ�EGW#£FNà?Mª¯V~CÓEÁA�?
£FTUL@ª¯VXWUWKLMT~� W¦WÚJKTUEÁ£!EGA%?Û§�EÁh�V�AIE¬JUV�T�?�JUEÁL�A4A	«FicRSVXT¡?BJ�J q V.JKEGiIV
J q ?�J¡£DTKL@ª¯V~WKWKLMT q ?MW¡WÚVXA�Jl?BASC!TKV~ª¯VXEÁh�VXC!?BNGN{i4V~WKWU?B§�VXWrAFVXª�VXW ¨
WU?BTU±ÛJKLÛ£FTUL@ª¯VXVXC4 �E¬J q J q V#ª�?BNàª¯«DNG?BJKEGLMA4LB¤{J q ?BJ�JKEGiIVXWÚJKV�£QY�L�T
VXâ�«FEGh�?BNGV�A�JKNG±MYM  q V�AcJ q V�£DTKL@ª¯V~WKWKLMT q ?�W=TKV~ª¯V�EGhMV~CÛJ q V�TKV~WÚ«DN¬J�W
LB¤ÈJ q VÛ£FTKVXh	EÁL�«DWlE¬JUV�T�?�JKEGLMA7¤©TULMi ?MNÁNPEÁJUWæADV�EG§ q RSL�TUW `
a AFV4J q EÁAD§7JULÓAFLBJUEGª�VcEGA/J q VI£FNGLBJ�W&EGW�J q ?�JÙWKLMiIVc£DTKL ¨

ª¯V~WKWKLMT�W4?BNG l?f±@WÞª�LMiI£FNGV¯JUV\ic«Dª q V~?BTUNÁEGV�TcJ q ?BA,J q VÓLBJ q V�T�W `
tFL�T¦J q V >@,F|fx ªX?MWKVMYMJ q V~WÚV�?MTKV�«DWK«D?MNÁNG±ÙJ q V�LMADVXW¦L�AcJ q V.ª�LMT ¨
AFVXTÞ  q Eàª qåq ?fhMVI¤©VX ¡VXTÙiIVXWUWK?M§MV~W&JKL�V�eFª q ?BAF§�VI �E¬J q J q VXEÁT
AFVXEÁ§ q R{LMT�WXYÈ?�WÛJ q V�TUV�?BTUV!¤©V� lV�TcAFV�EG§ q R{LMT�W ` 
 AåJ q V /F� 4 �Ë|
ª�?�WÚV�YBJ q EGWrEGW�AFLBJ�JUTK«DVMY�?MADC4J q V�EÁASC@EÁh	EàC@«D?MNFRF«FADª q VXW�LM¤ËCFLBJUW
JKVXADCIJULÙRSV#iILMTUV�V�hMVXAPY	?MW¦J q V.ª�LMTUAFV�Tr?MADC!V~C@§MV�£FTUL@ª¯V~WKWKLMT�W
ª�?MAÓAFLBJ.?�C@h�?BADª�V&JKL	L4¤Ä?BT.? q VX?�C�LM¤ÈJ q VÛTUVXWÚJ�LB¤ÈJ q VÛ¤©T�?f±%EGA
J q VÛi4EàCFC@NGV `
klJ¦J q V�TUV�Nà?�JKEGhMVXNÁ±cWÚi!?BNGNSs�oBg#R�±�JUV�i4V~WKWU?B§�V�WÚEGá�V�W q L� �A

EGAéJ q V�èD§�«FTUVMY=J q V7EÁJKVXTU?BJKEGLMAéRF«DADª q VXW4?BTUV� lV�NGNæWÚVX£D?BT�?�JUVXC
¤©TULMi VX?�ª q LBJ q V�T!?�WÞiIL�WÚJILB¤�J q V\JKEGi4V7JKL�ª¯L�iI£FNÁV�JKEGLMA,LB¤
VX?�ª q EÁJKVXTU?BJKEGLMA�EàW#JU?M¢MV�A�«F£/R�±�ª�LMiI£F«@J�?�JUEÁL�A�JKEGiIVMYPTUV�£DTKV ¨
WKV�A�JKV~C�EGA�LM«FTÛWKEÁic«FNG?BJKEGLMA/R	±�?ÓWÚNGV�VX£/LM¤#^~] 1 W ` k�A�EGCFVX?BN

AFV�JÝ ¡L�TK¢I  q Eàª q «DWKVXC�AFLÞJUEÁiIV#JKLcJKT�?BADWÚ¤©V�TliIVXWUWK?M§MV~Wr lLM«FNàC
W q L� m£SVXTÚ¤©V~ª­JKNG±�hMVXTÚJUEGªX?BN�NÁEGAFVXW&?BJ#VX?�ª q E¬JUV�T�?�JUEÁL�APYË �E¬J q J q V
Nà?MWÚJÙNÁEGAFV �©R{V¯JÝ lV�VXAé[�?BADC�^~] 
 ?�Jc[�] 1 W ` k�A	±�J q EGAF§�iILMTUV
J q ?BA\J q EàW�EàWlJ q VÛV�ß{V~ª­J�LM¤È æ?BEÁJKEGAF§4¤©LMT�ª�LMiIiÞ«FADEGªX?�JKEGLMASW `
p.ADW q L� �Aí?BTUVIJ q V\£FNGLBJ�WÛ¤©LMTcJ q V�TUVXWÚJcLB¤æJ q V\WÚJK«SC@EÁV~C

T�?BAF§�VÙLB¤riIV~WKWU?B§�VÞWÚEGá�V~W�YË  q VXTKVcNÁL	L�¢�EGAF§\?�JlÜÝ«DWÝJ�J q V4k.h�Eàª¯E
TUVXWK«FN¬J�W�YS ¡VÛL�RDWKV�TUhMV&J q ?�J�J q VÛJKLMJU?MNPJKEGiIVÙJUL%ª¯LMiI£FNGV¯JUEÁL�A�EGW
§MT�?MCF«D?BNGNÁ±!EGADª�TKV~?MWKEÁAF§SY	¤©TKL�i ^Xn�] 1 Wæ¤©LMT.��scR�±�JUVÛi4V~WKWU?B§�VXWXY
JKL�[M]M] 1 WÙ?BJ4s\¢	EÁNGLMR	±�JKV!iIV~WKWU?B§�VXWXY�?BASC�J q ?�JcVX?Mª q EÁJKVXTU? ¨
JKEGLMAÞRF«FADª q EàWQR{VXª�LMiIEGAF§.WKV�£D?MTU?BJKVXC�EGA�JKL.EGADC@EGh	EGCF«D?BN�WÝJUTKEG£SV~W�Y
 �EÁJ q J q VÞVXCF§MVÛ£FTUL@ª¯VXWUWKLMT�WrèSAFEGW q EGAF§%V~?BTUNÁEGV�T�J q ?BAÓJ q VÙRF«DNÁ¢
EGAéJ q V7ª¯VXA�JKV�T ` tFLMTcJ q V /F� 4 �{| ª�?�WÚV�J q VXTKV7EGWcAFL�L�R	h�EGLM«SW
WÚJKTUEÁ£FEGAF§ `


 AÓJ q VÙiÞ±	TUEÁADV¯J.AFV�JÝ ¡L�TK¢7ª�?MWKVMYS  q V�TUV&J q VÞ§MTULM«D£DW�?BTUV
¤©«FáXá�EGV�TI?MWÞJ q V\V¯ßËVXª¯J4LM¤�J q V\NG?MTK§�V�TÙi!?Be	EGiÞ«Di ª¯LMiIic«FAFE ¨
ª�?BJKEGLMA�JKEGi4V~W�NÁEàWÝJUVXC�EÁA�tÈEÁ§�«FTUVc� ` ® q V4?M£F£D?MTKVXA�J&£D?BJÚJKVXTKASW
EGA�J q VcNG?MTK§�VÛiIVXWUWK?M§MVÞWKEÁáXVÙ£FNGLBJ�W.W q L� �J q V4C@EGWUª¯TUV�£S?BADª�±7EGA
JKT�?BASWÝ¤©VXTQJUEÁiIVlRSV�JÝ ¡VXV�AÙAFV~?BTUR	±#AFL@C@V~W=?BADCÙCFEGWÚJU?MA�J=AFL@C@V~WQEGA
J q VliIV~W q �©LMTÈJULMTU«DW 
 ?MWÈiIVXWUWU?B§MV~WQWKV�A�JÈ¤Ä?BTKJ q VXT�J q TULM«F§ q J q V
AFV�JÝ ¡L�TK¢�?MTKV!WK«FR@ÜÝV~ª­JÛJKL�iIL�TKVI£{LBJKVXA�JKEà?BN�£{LMEGA�JUWÛLM¤lRFNGL@ª�¢ ¨
EGAF§ ` ®�LBJ�?BNPJUEÁiIVÞJKL�ª�LMiI£FNGV¯JKEGLMAÓ¤©L�T�J q VXWKVÞWKEÁic«FNG?BJKEGLMADW#?BTUV
J q V%WK?Mi4V!?�W�¤©LMTÙk�h	Eàª¯Er?BJÙWÚi!?BNGN¦iIVXWUWK?M§MVIWÚEGá�V~W�YQJKL�?BR{LM«FJ
J q TKVXV#JUEÁiIV~W�NÁL�AF§MVXT�EÁA7J q VÛNG?MTK§�V�iIV~WKWU?B§�V�ªX?MWKV `
® q V/TUVXWK«FN¬J�W7¤©LMT\J q Våª�LMA	hMVXA�JUEÁL�AD?BN#§MEG§�?MRFE¬JÓV¯J q V�TUAFV�J

ª�?�WKªX?MC@V�LB¤cWK �EÁJUª q V~W�¤©V~?�JU«FTKV � ¨ ?�e@EàW�T�?BAD§MVXW\ª¯L�ADWKEGWÚJKVXA�JUNÁ±
J q TKVXVÛJKL�WKEÁe7JUEÁiIVXW.NG?MTK§�V�TæJ q ?BAÓJ q L�WKVÛ¤©LMT.J q Vck�h	EGª�EQ£FNGLBJ�W `
ê�TUVX?�J�ic«FN¬JUE ¨ iIEÁNGNGEGWKVXª�LMADC\WÝJUTKEG£{VXW�ª�?MA7R{VÙWKV�V�A\EGA7J q VÛNà?BTU§MV
iIVXWUWK?M§MVÛWKEÁáXV�£DNÁLMJUWæ¤©L�TæJ q VÙV�J q VXTKADV¯J�  q VXTKV&  q L�NÁVÛTUV�§�EÁL�ADW
LB¤	J q V�JÝ lL.C@EGiIV�ADWKEÁL�AD?BN�iIVXW q £FTKL@ª�V�VXC&EGA�JKL�Nà?�JUV�T�E¬JUV�T�?�JKEGLMASW
  q EGNÁV�LBJ q V�TlTUV�§MEGLMASWr?BTUV#WÚJKEGNGN{ lLMTU¢	EÁAD§ÙLMA�J q V&ª¯L�i4ic«FAFEàª�? ¨
JKEGLMASW�?MWUWKL	ª�EG?BJKV~Cí �EÁJ q V~?BTUNÁEGV�T!EÁJKVXTU?BJKEGLMADW `.
 AäJ q V /F� 4 �Ë|
ª�?�WÚVæJ q EàW q L�TKEGá�L�A�J�?BNDWÚJKTUEG£FEÁAD§ÛEGWri4L�TKV�£DTKL�AFLM«FASª¯VXC4RF«FJrJ q V
EÁJKV�T�?�JUEÁL�ADW�?MTKV�¤©LMT�ª¯V~C7JKL%R{VÙiILMTUV&JKVXi4£{LMT�?BNGNG±�RF«FASª q VXC�?�W
J q V/?�CFC@VXCëJKLMTULMEàCF?MN�ª�LMiIiÞ«FADEGªX?�JKEGLMAë£S?�JÚJUV�TUADW7EÁA�JKTUL@C@«Dª�V
iILMTUVÛC@V�£{V�ADCFV�ADª�EÁV~W�RSV�JÝ ¡VXV�A\£FTUL	ª�VXWUWÚL�TUW `
® q EàW\WÚ£FTUVX?�CäEÁA�E¬JUV�T�?�JKEGLMAëA	«FicRSVXT7EàW�?MRFNGV�JKL,L@ª�ª¯«DT



WKEÁADª�V�J q V�TUV�EàW%AFL,§MNGLMRD?MN#WK±	ADª q TULMAFEGáX?BJKEGLMAëWÝJUV�£'R{V¯JÝ lV�VXA
EÁJKV�T�?�JUEÁL�ADW��äV~?Mª q £FTKL@ª�VXWUWÚL�TÕEGWQ£SVXTKiIEÁJÚJKV~C&JKL.£FTKL@ª�V�VXC�JUL�J q V
AFV�e�JæEÁJKV�T�?�JUEÁL�A%?MW¡NÁL�AF§Þ?�WrEÁJ q ?MW¡TKV~ª¯V�EGhMV~CITKV~WÚ«DN¬J�W�¤©TULMi J q V
£FTUV�h	EGLM«DWæEÁJKVXTU?BJKEGLMA7¤©TKL�i ?BNGNPEÁJUW�AFVXEÁ§ q RSL�TUW ` tFLMNGNGL� �EÁAF§4J q EGW
J q LM«F§ q J~Y@E¬J�ªX?BA\RSVÙWKV�VXA%J q ?�J.?4ª¯V�TKJU?MEÁA\£FTUL@ª¯VXWUWKLMTæª�?BA7§MV�J
«F£�JKLcJÝ ¡L4E¬JUV�T�?�JUEÁL�ADWrEGA%JUEÁiIVÛ?f æ?f±Þ¤©TULMi J q L�WKV.£FTUL@ª¯V~WKWKLMT�W
  q Eàª q ?MTKV7AFV�EG§ q R{LMT�WÙLB¤#E¬J�WcEGiIiIVXC@Eà?�JUV\ADV�EG§ q RSL�TUW ` ® q EGW
ª¯L�A�JKEGA�«DVXW&«F£/JKLÓJ q V!R{LM«FADCD?BTUEÁV~W&LB¤lJ q V!iIVXW q Y�  q EGª q ¤©L�T
LM«DTÛ^Xg)(�^~gIª�?MWKV�i4V~?BADWlJ q ?�J�J q VÙWK£FTKV~?MC\ª�?MA7£FTUL@ª¯VXVXC7«F£
JKLIVXEÁ§ q J�EÁJKVXTU?BJKEGLMADWæ?M£D?BTKJ `


 JæEGWlEGA�JKV�TUVXWÚJKEGAF§ÞJKL4AFLBJUEGª�V�J q V#T�?�JUV.LB¤ÈC@V�§�TU?�CF?�JUEÁL�A!LB¤
AFV�JÝ ¡L�TK¢Û£{V�TK¤©LMTUi!?BADª�V¡ �EÁJ q EÁASª¯TUVX?MWKEGAF§#iIV~WKWU?B§�V¡WKEÁáXV ` ® q EGW
EàW¡W q L� �A%EGA7tÈEG§M«FTUV#o&¤©L�TrJ q V#JÝ ¡LÞ?MNÁ§�LMTUE¬J q i!W ` k2NÁEGAFVX?MTrèDJ
LB¤lJ q V!NG?MTK§�VXWÚJ�JÝ lLÓ£SL�EÁA�J�W&¤©LMTÛV~?Mª q JKV~ª q AFLMNGLM§�±�?BADC/V~?Mª q
?BNG§ML�TKEÁJ q i EàW�L�hMVXTKNà?BEàC4LMAIJ q V�£FNGLBJlAFVX?MT¦J q V�ª¯L�TKTUVXWK£SL�ADC@EGAF§
ª¯«DTKh�V ` ® q EàW�WKNÁL�£SV&TUV�£FTUVXWKV�A�JUWlJ q VÙWUª�?BNà?BRDEÁNGE¬JÝ±�LB¤ÈJ q VÛ§�EÁh�V�A
AFV�JÝ ¡L�TK¢�JKV~ª q AFL�NÁL�§M±#JKL#J q V¡JÝ ¡L�?BNG§ML�TKEÁJ q i!W�«FADC@VXT=EÁADª�TKV~?MW ¨
EGAF§Ói4V~WKWU?B§�V4WKEGá�V `Id LBJ q ª�L	CFVXW&§MEGhMVcJ q V%WK?Mi4VIWUª�?BNà?BRDEÁNGE¬JÝ±
£{V�TK¤©LMTUiI?MADª¯VÞLMA�J q VÞèSTUWÚJ.JÝ lL�AFV�JÝ ¡L�TK¢@WXYDRF«FJ#¤©L�T�ª�LMA	hMVXA ¨
JKEGLMAS?BN�§�EÁ§�?BRFEÁJÛV¯J q V�TUAFV¯J~YQJ q V%EGADª¯TUVX?�WÚV~C�LMß{VXTKV~C�NGL�?�C�WKV�VXA
EGAcJ q V /F� 4 �Ë| ?MNÁ§�LMTUE¬J q i�TKVXADC@VXTUWÈJ q V�AFV¯JÝ lLMTU¢ÛNGVXWUW¦WKªX?BNà?BRFNGV
?MWæiIV~WKWU?B§�V�WKEÁáXVXWæ§�TKL�  `

��� ��� ��� �

® q V.?fh�V�T�?B§�V¡iIVXWUWU?B§MVæNà?�JUV�ADª�±4C@VXNÁEGhMVXTKV~C4R�±ÞJ q V�J q TUV�V�ADV¯J ¨
 lLMTU¢íJUVXª q AFL�NÁL�§MEGVXW7EGW\?�ßËVXª¯JKV~C'R{LBJ q R	±'?fhf?MEÁNà?BRDNÁV�RS?BADC ¨
 �EàC	J q ?BADC�J q V¡£DTKV~WÚVXADª¯V�LM¤FRSLMJÚJUNÁVXAFVXª�¢@W ` ® q Vlª¯LMA	h�V�A�JKEGLMAD?MN
ª�?�WKªX?MC@V~CÙ§�EÁ§�?BRFEÁJ¦V¯J q V�TUAFV¯J� �EÁJ q L�«@J¦JKTU«FAF¢	EGAF§&EGW q ?BiI£SVXTKV~C
WKV�hMVXTKVXNÁ±�R	±�R{LBJ q J q V~WÚVI¤Ä?�ª­JKL�TUW ` tD?MRFTKEàª4RFNGL	ª�¢	EGAF§ÓEGWÛWKV�VXA
JKL�R{V�RD?�Cë¤©L�T\£S?BT�?BNGNÁVXN�?MNÁ§�LMTUE¬J q i!W%EGA�J q ?�JÓE¬J�EGADª¯TUVX?�WÚV~W
J q V%i!?�e@EÁic«Fi Nà?�JUV�ADª�±�WKV�VXA/R	±�?BA	±�£D?MTÚJUEGª�«FNà?BTÛiIVXWUWK?M§MV�Y
?BASC�WÚEGADª¯Vc?BNGNQiIVXWUWK?M§MV~W�iÞ«DWÚJ#VXhMVXA�JU«D?BNGNG±�TUVX?Mª q J q V�EGT�CFVXW ¨
JKEGAD?BJKEGLMAåR{V¯¤©LMTUV!J q V�ª¯L@C@V7ª�?BAéª�LMiI£FNGV¯JUVMYÈJ q ?BJÞi!?�e@EGiÞ«Fi
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