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_̀<ab̂ĉ dde<NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN<W<
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�̀<~m[\x\]�̂X[̂jXd\dĥceXdeZl\mZehmb\m<NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN<OW<

<

X

< <



�������������	��
��
����
����
	������
����
�����
������
��	
��
����������������������������

�
� !"#"$% �&�

'()*+,-./-0.+,

123415�346147849:;5�
<

<

=

<

>?@ABC<DAEBAFGAHIJCKLCMN<O<@CG<OPQRSQTROP<
UIVN<W<I<OW<

X

YZ [\]̂ ]__̀X

aH?<@CVGA<CGCbCHcA<CEECHdAIGA<FCJ<GI<B?EcJedA?HCf<IcceIdA?HC<C<bIHcCHAbCHc?<@A<eH<CggABIBC<h?@CGG?<@A<

iJVIHAddIdA?HC<C<jCEcA?HC<C<>?HcJ?GG?f<Ck<IJcN<P<DNlVE<TWOQROf<m<GnCEAEcCHdI<@A<eH<I@CVeIc?<���o�p��

q��r�st���u�<A@?HC?<I<EIHdA?HIJC<AG<bIHBIc?<JAEFCcc?<@CGGC<bAEeJC<AH@ABIcC<HCG<b?@CGG?<EcCEE?<vFJ?c?B?GGA<Q<

FJ?BC@eJC<AHcCJHC<FJCMAEcC<@IG<h?@CGG?<EcCEE?f<>?@ABC<wcAB?f<IMMAEA<IG<FCJE?HIGC<C@<?J@AHA<@A<ECJMAdA?f<CBBNxN<

UCJcIHc?f<GI<@CgAHAdA?HC<@A<eH<I@CVeIc?<EAEcCbI<EIHdA?HIc?JA?<B?EcAceAEBC<eH<FJCEeFF?Ec?<CEECHdAIGC<@CGGI<

MIGCHdI<CEAbCHcC<@CG<h?@CGG?<@A<iJVIHAddIdA?HCf<jCEcA?HC<C<>?HcJ?GG?<�y�DNlVEN<TWOQTRRO<JAEFCcc?<IGGI<

JCEF?HEIzAGAc{<IbbAHAEcJIcAMI<@CVGA<CHcAN<

DIcI<GI<VJIMAc{<@CGGC<B?HECVeCHdC<FCJ<GI<|?BACc{<AH<BIE?<@A<B?bF?JcIbCHcA<AGGCBAcA<@A<@AFCH@CHcAf<@AJCcc?JAf<

IbbAHAEcJIc?JA<C<EAH@IBAf<}eIGEAIEA<AH?EECJMIHdI<@CG<h?@CGG?<B?HgAVeJI<MA?GIdA?HC<@CA<@?MCJA<@A<@AGAVCHdI<C<@A<

gC@CGc{<Cf<HCA<BIEA<FA~<VJIMAf<GC@C<AG<JIFF?Jc?<@A<gA@eBAI<AHEcIeJIc?<B?H<GI<|?BACc{N<

lC<MA?GIdA?HA<@CG<h?@CGG?<?JVIHAddIcAM?<C<@CG<>?@ABC<wcAB?<EIJIHH?<IEE?VVCccIcC<IGGC<EIHdA?HA<@AEBAFGAHIJA<@A<

ECVeAc?<FJCMAEcCf<I<FJCEBAH@CJC<@IGGnCMCHceIGC<JCEF?HEIzAGAc{<@A<BIJIccCJC<FCHIGC<C<@IGGnCEAc?<@CG<JCGIcAM?<

VAe@AdA?�<cIGA<JCV?GC<AHcCVJIH?XC<H?H<E?EcAceAEB?H?<GC<H?JbC<@A<GCVVC<C<GC<BGIeE?GC<@CGGI<FIcceAdA?HC<B?GGCccAMIO<

AH<cCbI<@A<EIHdA?HA<@AEBAFGAHIJAN<<

lnCEAEcCHdI<@A<eH<EAEcCbI<@AEBAFGAHIJC<FCJ<A<GIM?JIc?JA<Eez?J@AHIcAf<?MMCJ?<@CGGC<FCJE?HC<E?cc?F?EcC<IGGI<

@AJCdA?HC<?<IGGI<MAVAGIHdI<@A<eH?<?<FA~<E?VVCccA<IFABIGAXvAH<>iU��f<AG<UJCEA@CHcC<>@�Q�D<C@<AG<>?HEAVGACJC<

DCGCVIc?f<H?HB��<AG<>@�xXm<B?HHIceJIc?<IG<JIFF?Jc?<@A<GIM?J?f<B?E�<B?bC<FJCMAEc?<@IGGI<H?JbIcAMI<BAMAGAEcABITN<

�H<FIJcAB?GIJCf<AG<GCVAEGIc?JC<�I<CEFGABAcIbCHcC<F?Ec?<AH<BIF?<IG<FJCEcIc?JC<@A<GIM?J?<eH<@?MCJC<@A<@AGAVCHdI<C<

@A<gC@CGc{<HCGG?<EM?GVAbCHc?<@CA<FJ?FJA<B?bFAcAf<H?HB��<GI<F?EEAzAGAc{<FCJ<AG<@Ic?JC<@A<GIM?J?<@A<JAB?JJCJC<

IGGnIFFGABIdA?HC<@A<EIHdA?HA<@AEBAFGAHIJA<I<gJ?HcC<@A<B?bF?JcIbCHcA<H?H<B?CJCHcA<B?H<cIGA<?zzGAV�AN<

�IceJIGbCHcCf<GI<JAEF?EcI<EIHdA?HIc?JAI<@CMC<CEECJC<B?bbAEeJIcI<IGGI<VJIMAc{<@CGGnAHgJIdA?HC<B?bbCEEI<C<

@CMC<JAEFCccIJC<GC<@AEF?EAdA?HA<B?HcCHecC<HCGGn�GGCVIc?<�<@CG<LCVA?<DCBJCc?<O��QO�WO<C<HCG<MAVCHcC<

>?HcJIcc?<>?GGCccAM?<�IdA?HIGCN<

�A<ECHEA<@CGGI<@AEBAFGAHI<AH<CEIbCf<FCJcIHc?f<E?H?<E?cc?F?EcA<IG<FJCECHcC<>?@ABC<DAEBAFGAHIJC<AG<FCJE?HIGC<

@AFCH@CHcC<C<H?H<@AFCH@CHcC<@CGGI<|?BACc{N<

�G<FJCECHcC<>?@ABC<EA<CEcCH@C<IHB�C<IGGC<MA?GIdA?HA<AH<bIcCJAI<@A<�JIEFIJCHdI<IA<ECHEA<@CG<DNlVEN<HN<WWQTROWf<

FCJ<@CccC<MA?GIdA?HA<MIGV?H?<A<FJAHBAFA<E?FJI<AGGeEcJIcAN<

<

<

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

������������������������������������������ �¡������¢�����£� ����¤��¤����������¡¡�¥�¦�����¥��¤����� ��¢�¡�§���̈����§ �����¥���©�§���ª�¤�����
�«¬�®̄�°�

±²²³́µµ¶²±·̧¹º²±·»¼º²±½·¹²¾¶¾¶�



�������������	��
��
����
����
	������
����
�����
������
��	
��
����������������������������

�
� !"#"$% �&�

'()*+,-./-0.+,

123415�346147849:;5�
<

<

=

<

>?@ABC<DAEBAFGAHIJCKLCMN<O<@CG<OPQRSQTROP<
UIVN<W<I<OX<
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CEECJC<@IGG̀gH[C<AH<JCGI\A?HC<IA<F_H[A<IY<C<bYN<

<

klmnopqrstpqupnvwxrpnqyyrpxzpnvpn{|s}~s|wutsn�n�l�x}ln���m���lnnn

�A<FJCBAEIH?<@A<ECV_A[?<GC<FJAHBAFIGA<AHXJI\A?HA<@AEBAFGAHIJAd<IA<ECHEA<@CG<DNhVEN<WWQTROWd<

ON?ZCEEI<F_bbGABI\A?HC<@A<�_IH[?<FJCMAE[?<IGG̀IJ[N<OŜ<<B?ZZI<T̂i<
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efHCG<BIE?<AH<B_Â<I<ECV_A[?<@CGGI<FJ?BC@_JÎ<EAI<IBBCJ[I[I<GI<MA?GI\A?HC<@CG<]?@CGG?<C<@CG<DNhVE<
WWQTROŴ<�<AJJ?VI[I<GI<EIH\A?HC<@AEBAFGAHIJC<FJCMAE[I<@IGG̀�GGCVI[?<�<@CG<LCVA?<DCBJC[?<O��QO�WO<C<
B?H<GC<Z?@IGA[a<AH<CEE?<FJCMAE[CN<<

efFCJ<@AEF?EA\A?HC<I\ACH@IGC<C@<AH<?EEC�_A?<IGG̀�GGCVI[?<�<HCGGC<AF?[CEA<@I<�_CE[?<FJCMAE[Ĉ<AG<
@AFCH@CH[C<F_�<BcAC@CJC<@A<CEECJC<IEB?G[I[?N<

h̀CMCH[_IGC<EIH\A?HC<@AEBAFGAHIJC<AJJ?VI[I<MACHC<B?Z_HABI[I<IGG̀�JVIHAEZ?<@A<�AVAGIH\IN<<

h̀�JVIHAEZ?<@A<�AVAGIH\I<C<A<E?VVC[[A<BcC<cIHH?<[A[?G?<�UJCEA@CH[Ĉ<>?HEAVGACJC<DCGCVI[?̂<>N@N�N̂<DAJC[[?JC<

@̀gECJBA\A?̂<LCEF?HEIbAGC<��>QUCJE?HIGĈ<��Ŷ<FJ?MMC@?H?<IG<Z?HA[?JIVVA?<@CGG̀IFFGABI\A?HC<@CGGC<EIH\A?HA<
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@AEBAFGAHIJA<C@<IGGI<MCJAXABI<@CG<JAEFCYY?<@A<YZYYA<VGA<I@C[FA[CHYA<@A<GCVVC<C<@A<B?HYJIYY?<JCGIYAMA<IGG\AJJ?VI]A?HC<

@CGGI<EIH]A?HC<@AEBAFGAHIJCWN<<

_̂ àbcdebdff

_̂g_̀abcdebdfhijfdfkdhibkibldfbebfkdjdmibldf

nA<@AFCH@CHYA<AHoZI@JIYA<B?[C<?FCJIAQIZYAEYAp<A[FACVIYA<?<oZI@JAp<EA<IFFGABIH?<GC<ECVZCHYA<EIH]A?HAp<HCG<

JAEFCYY?<@CA<B?HYCHZYA<C<@CGGC<[?@IGAYq<IFFGABIrAGA<IGG\nGGCVIY?<n<@CG<LCVA?<DCBJCY?<OstQOuWO<vEA<JAF?JYI<AG<

YCEY?<nGGCVIY?<np<?MMAI[CHYC<E?H?<CEBGZEC<GC<B?HYCEYI]A?HA<H?H<FAw<IYYZIGAx<

yz<{I<BCHEZJI<vIJYN<sRx<|I<GI<HIYZJI<@A<ZH<JAB|AI[?<C<MACHC<IFFGABIYI<I<XJ?HYC<@A<[IHBIH]C<GACMA<AH<ECJMA]A?<C<
AHI@C[FACH]C<I<?J@AHA<EZFCJA?JA<?<@AEF?EA]A?HAp<B?[[CEEC<ECH]I<G\AHYCH]A?HC<@A<?XXCH@CJC<FCJE?HC<?<B?EC<
@CGG\n]ACH@I}<<

yz{I<[ZGYI<vIJYN<sOxp<H?H<EZFCJA?JC<IGG\A[F?JY?<@A<oZIYYJ?<?JC<@A<JCYJArZ]A?HCs}<MA<EA<AHB?JJC~<

OxFCJ<GI<AH?EECJMIH]I<@CGG\?JIJA?<@A<ECJMA]A?<?<FCJ<GI<[IHBIH]I<@A<@AGAVCH]I<HCG<FJ?FJA?<ZXXABA?<B|C<H?H<
IrrAIH?<JCBIY?<@IHH?<IG<ECJMA]A?}<<

TxFCJ<AJJCV?GIJAYq<@A<ECJMA]A?p<IrZEA<C<HCVGAVCH]Cp<oZIH@?<H?H<IrrAIH?<BIJIYYCJC<@A<VJIMAYq<?<H?H<
@AFCH@IH?<@I<FJ?F?EAY?<@CGArCJIY?}<

WxFCJ<IEECH]C<IJrAYJIJACp<B|C<H?H<EZFCJAH?<ZH<VA?JH?<C<H?H<IrrAIH?<JCBIY?<@IHH?<IG<ECJMA]A?}<<
sxFCJ<AH?EECJMIH]I<@CGGC<[AEZJC<@A<FJCMCH]A?HC<B?HYJ?<VGA<AHX?JYZHA<?<GI<[IGIJAI<?<@A<IGYJC<@AEF?EA]A?HA<
B?HVCHCJAp<EAI<B|C<GI<[IHBIH]I<IrrAI<FJ?@?YY?<@IHH?<E?G?<IG<B?GFCM?GC<EAI<B|C<H?H<IrrAI<FJ?@?YY?<
@IHH?<I@<IGBZH?N<<

�CA<BIEA<FJCMAEYA<@IG<FIJIVJIX?<Wp<GI<FZHA]A?HC<EA<IFFGABI<AH@AFCH@CHYC[CHYC<@IGGI<FCJ@AYI<@CGG?<EYAFCH@A?<
C<@CGGI<FIVI<FCJ<GI<@ZJIYI<@CGGI<IEECH]I}<

yzGI<E?EFCHEA?HC<vIJYN<sTx}<MA<EA<AHB?JJC~<

OxFCJ<GI<AH?EECJMIH]I<@CGG\?JIJA?<@A<ECJMA]A?<?<FCJ<GI<[IHBIH]I<@A<@AGAVCH]I<HCG<FJ?FJA?<ZXXABA?<oZIH@?<
IrrAI<JCBIY?<@IHH?<IG<ECJMA]A?}<<

TxFCJ<B?HYCVH?<AHZJrIH?<?<EB?JJCYY?<MCJE?<AG<FZrrGAB?}<<
WxFCJ<IMCJC<B?[[CEE?<IYYA<AJJAEFCYY?EA<MCJE?<A<XZH]A?HIJA<@AFCH@CHYA<@IGG\�EFCYY?JIY?<VCHCJIGC<XCJJ?MACp<
YJIHMAC<C@<IZY?[?rAGAp<MCJE?<A<EZFCJA?JA<?<G\I]ACH@I<?<FCJ<H?H<IMCJC<IGYJA[CHYA<?EECJMIY?<A<@?MCJA<@A<
EZr?J@AHI]A?HCp<oZIH@?<GC<[IHBIH]C<H?H<IEEZ[IH?<ZHI<XAVZJI<FAw<VJIMC}<

sxFCJ<IGYCJB|Ap<AHVAZJAC<MCJrIGA<?<@AE?J@AHA<EZA<YJCHAp<GZHV?<GC<GAHCCp<HCA<G?BIGA<@CGGI<I]ACH@I<C<@AFCH@CH]C}<
Sx<FCJ<CEECJEA<FJCECHYIY?<I@<IEEZ[CJC<ECJMA]A?<AH<EYIY?<@A<ZrJAIB|C]]I}<<

SxFCJ<IMCJC<[IHBIY?<@A<YJIEXCJAJEAp<ECH]I<GCVAYYA[?<A[FC@A[CHY?p<HCG<YCJ[AHC<FJCXAEE?p<@?MC<XZ<?J@AHIY?<
@IA<EZFCJA?JA}<<

PxFCJ<EA[ZGI]A?HC<@A<[IGIYYAI<?<FCJ<E?YYCJXZVA<@AJCYYA<I<E?YYJIJEA<IGG\?rrGAV?<@CG<ECJMA]A?}<<
�xFCJ<IEECH]C<IJrAYJIJAC<@A<@ZJIYI<[IVVA?JC<@A<ZH<VA?JH?<C<H?H<EZFCJA?JC<I<BAHoZC}<<
txFCJ<AJJCV?GIJAYq<HCA<MAIVVA<?<YJIEF?JYA<AH<VCHCJCp<oZIH@?<H?H<JAMCEYIH?<BIJIYYCJC<@A<XJ?@C}<<
uxFCJ<M?G?HYIJA?<AHI@C[FA[CHY?<@CA<@?MCJA<@A<ZXXABA?<?<FCJ<HCVGAVCH]Ip<GI<oZIGC<IrrAI<IFF?JYIY?<@IHHA<
IG<ECJMA]A?<?<IVGA<AHYCJCEEA<@CGG\I]ACH@I}<<

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

������������������������������������������������������������������������������������������������� �����¡�������¢£¤¥¢¦�¢�������£¤��
£��§��̈���©����������̈����������������������������������������������������������������������ª����������������������
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ORYFCJ<H?H<IMCJC<?EECJMIZ?<?<[IZZ?<?EECJMIJC<GC<\AE]JC<@A<FJCMCĤA?HC<B?HZJ?<VGA<AH[?JZ]HA<?<GI<\IGIZZAI<
C@<IGZJC<@AEF?EÂA?HA<B?HVCHCJA_<̀]IH@?<GI<\IHBIĤI<IaaAI<FJ?@?ZZ?<@IHHA<I@<IGZJC<FCJE?HCb<<

OOYFCJ<CEECJC<EZIZ?<E?JFJCE?<AH<EZIZ?<@A<]aJAIBcĈ Î<HCG<@AEA\FCVH?<@A<[]ĤA?HA<H?H<AHZCJCEEIHZA<GI<
EAB]JĈ Î<@CGGdCECJBÂA?b<<

OTYFCJ<JA[A]Z?<@A<JAEF?EZC<FJCBAEC<C<BIZCV?JABcC<@I<FIJZC<@A<BcA<e<AHZCJJ?VIZ?<B?\C<ZCEZA\?HA?<HCA<
FJ?BC@A\CHZA<I\\AHAEZJIZAMA_<EC\FJC<BcC<GC<@?\IH@C<EA<JA[CJAEBIH?<I<̀]CEZA?HA<@A<ECJMÂA?b<<

OXYFCJ<@A\?EZJÎA?HA<@A<EBcCJH?<?<@A<@AEFJĈ ?̂<IA<E]FCJA?JA<?@<IVGA<IZZA<@CGGdÎACH@I_<EAI<FCJ<AEBJAZZ?<BcC<AH<
FJCECĤI<@A<ZCEZA\?HAb<<

OfYFCJ<IGZCJBcA<B?H<MAC<@A<[IZZ?_<AHVA]JAC<MCJaIGA_<@AE?J@AHA_<JAEEC<?<MA?GCĤC<E]A<ZJCHA_<G]HV?<GC<GAHCC_<HCA<
G?BIGA<@CGGdÎACH@I<?<G?J?<@AFCH@CĤCb<<

OSYFCJ<\IHBIĤC<@I<B]A<EAIH?<@CJAMIZC<AJJCV?GIJAZg<HCGGdCECJBÂA?<?<@I<B]A<IMJCaaC<F?Z]Z?<@CJAMIJC<@IHH?<
IGGI<EAB]JĈ Î<@CGGdCECJBÂA?b<<

OPYFCJ<JAZIJ@IZ?<MCJEI\CHZ?<?<B?HECVHI<@A<MIG?JA<?@<?VVCZZA<@CJAMIHZA<@I<B?GFCM?GC<HCVGAVCĤI<?<@I<IGZJI<
BI]EI<H?H<@?G?EIb<<

OWYFCJ<IMCJC<JAM?GZC<IBB]EC<AH[?H@IZC_<EFCBAIG\CHZC<EC<I<\Ĉ ?̂<@A<EBJAZZA<IH?HA\A<?@<AHVA]JAC<EBJAZZC_<
B?HZJ?<VGA<IGZJA<IVCHZA<@CGGdÎACH@Ib<<

OhYFCJ<IMCJC<CBBC@]Z?<HCG<MIGCJEA<@CGGI<FJ?FJAI<I]Z?JAZg<MCJE?<AG<FCJE?HIGC<@AFCH@CHZCb<<
OiYFCJ<IMCJC<@?\IH@IZ?<\IHBC<?<JCVIGA<AH<̀]IGEAIEA<BIE?_<?FF]JC<FCJ<IMCJHC<IBBCZZIZA<IGG?<EB?F?<@A<
FJ?B]JIJC<MIHZIVVA<I@<CEZJIHCA<AH<?VHA<JI\?<@A<ECJMÂA?_<̀]IH@?<GI<\IHBIĤI<H?H<IEE]\I<[AV]JI<FAj<
VJIMCN<

klGI<FJ?J?VI<@CG<ZCJ\AHC<FCJ<GdI]\CHZ?<@CGG?<EZAFCH@A?<?<@CGGI<FIVI<mnJZN<fXYb<MA<EA<AHB?JJCo<

OYFCJ<[IGE?<@CF?EZ?<?<BIGB?GIZI<JCZABCĤI<HCGGC<JAEF?EZC_<AH<BIE?<@dAHBcACEZI<E]<AJJCV?GIJAZg<@A<ECJMÂA?<IGG?<
EB?F?<@A<?BB]GZIJC<GI<MCJAZg<FCJ<VA?MIJC<I@<IGZJA<IVCHZAb<<

TYFCJ<IEECĤC<IJaAZJIJAC<[AH?<I<BAH̀]C<VA?JHA_<IMMCH]ZC<H?H?EZIHZC<@AMACZ?<@I<FIJZC<@CA<E]FCJA?JAb<<
XYFCJ<JA[A]Z?<@A<?aaC@ACĤI<I@<?J@AHA<IZZAHCHZA<IG<ECJMÂA?_<\AHIBBC<?@<AHVA]JAC<VJIMA<MCJE?<A<E]FCJA?JA<?@<
IGZJC<\IHBIĤC<B?HVCHCJAb<<

fYFCJ<BIG]HHAC<?<@A[[I\ÎA?HA<MCJE?<GdÎACH@I<?<MCJE?<IGZJA<IVCHZA_<aCHBcp<H?H<E]FCJA?JA<@A<VJI@?<C@<AH<
]̀CEZd]GZA\?<BIE?<̀]IH@?<F?EEI<@CJAMIJHC<̀]IGEAIEA<@IHH?<IG<ECJMÂA?b<<

SYFCJ<B?HZJIMMCĤA?HA<IGGC<@AEF?EÂA?HA<@CGGdIJZN<S<?<FCJ<?BB]FÎA?HA<BcC<F?EEIH?<JAE]GZIJC<AH<B?HZJIEZ?<
B?A<@?MCJA<@d][[ABA?N<

klLCZJ?BCEEA?HC<mIJZN<ffYb<MA<EA<AHB?JJCo<

OYFCJ<[IGE?<@CF?EZ?<?<BIGB?GIZI<JCZABCĤI<HCGGC<JAEF?EZC<IA<E]FCJA?JA_<IGG?<EB?F?<@A<?BB]GZIJC<GI<MCJAZg<FCJ<
H]?BCJC<I@<IGZJA<IVCHZAb<<

TYFCJ<IMCJC<JCBIZ?<FJCVA]@ÂA?<IGGI<EAB]JĈ Î<@CGGdCECJBÂA?_<BI]EIH@?<IBBA@CHZA<HCGGI<\IJBAI<@CA<ZJCHA_<
B?H<H?H<VJIMC<@IHH?<@CG<\IZCJAIGC_<@CGGC<FCJE?HC<C<@CGGC<B?ECb<<

XYFCJ<ZJIEB]JIZĈ Î<IaAZ]IGC<HCGGdCECJBÂA?<@CGGC<FJ?FJAC<\IHEA?HA<BcC<JCBcA<@IHH?<IGGdÎACH@I_<?<FCJ<
ZJIEB]JIZĈ Î<BcC<IaaAI<JCBIZ?<VJIMC<@IHH?<IGGdÎACH@Ib<<

fYFCJ<AHIaAGAZg<?@<AHB?\FIZAaAGAZg<IGGdCECJBÂA?<@CG<FJ?FJA?<][[ABA?_<E?FJIVVA]HZC<FCJ<\?ZAMA<A\F]ZIaAGA<
IGGdIVCHZCb<<

SYFCJ<B?HZJIMMCĤA?HA<B?\\CEEC<?<[IBAGAZIZC<AH<JIVA?HC<@CGGd][[ABA?<IGGC<GCVVA<C<IA<JCV?GI\CHZA<AH<\IZCJAI<
@A<@?VIHC_<@ÎA_<F?EZI_<\?H?F?GA<C<EIHAZg<F]aaGABIN<

klDCEZAZ]̂A?HC<mIJZN<fSYb<MA<EA<AHB?JJCo<

<q�rr���st���u���rvw�q�u�r��u�b<
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TYBZA<EA[\GI<IVVJCEEA?HA]<Î̂CĤÎA]<B?ĤJIMMCH_A?HA<?@<IĜJA<̀Î̂A<B?HVCHCJA]<?<B?[\Ha\C<I@?FCJI<IĴÀABA<
?<EA<MIGC<@CGGI<FJ?FJAI<B?H@A_A?HC<?@<I\̂?JÂb<FCJ<JCBIJ<@IHH?<IĜJ\A]<FCJ<FJ?B\JIJEA<?<̀IJ<G\BJIJC<I@<
IĜJA<FJC[A]<B?[FCHEA<?<MIĤIVVA<AH@CcÂA]<IHB?JBZd<H?H<HC<EAIH?<@CJAMÎA<AHB?HMCHACĤA<@A<ECJMA_A?e<<

XYBZA]<HCA<BIEA<FJCMAÊA<@IGGfIĴN<XOg<@CG<>?@ABC<FCHIGCPh]<IccAI<JCBÎ?<FJCVA\@A_A?<IGGI<EAB\JC__I<
@CGGfCECJBA_A?]<BI\EIH@?<IBBA@CĤA<HCGGI<[IJBAI<@CA<̂JCHA<B?H<@IHH?<@CGGC<FCJE?HC<?<VJIMC<@IHH?<@CG<
[ÎCJAIGCe<<

gYBZC]<H?H?ÊIĤC<JCÊÂ\_A?HC]<EBACĤC[CĤC<EA<IFFJ?FJA<?<B?ĤJAc\AEBI<I<BZC<IĜJA<EA<IFFJ?FJA<@A<
E?[[C]<MIG?JA]<[ÎCJAIGC<?@<?VVĈ̂A<EFĈ̂IĤA<IGGfI_ACH@I]<?<I@<CEEI<Ì̀A@ÎA<FCJ<a\IGEAIEA<BI\EIe<?<
EBACĤC[CĤC]<C<H?H?ÊIĤC<JCÊÂ\_A?HC]<@C̀JI\@A<?<B?ĤJAc\AEBI<I<BZC<IĜJA<@C̀JI\@A<GfI_ACH@I<@CA<
E\?A<IMCJA]<@AJÂ̂A<?<AĤCJCEEA]<IHBZC<EC<̂IGA<[IHBIH_C<EAIH?<JA[IÊC<IGG?<ÊÎ?<@A<̂CĤÎAM?e<<

SYBZA<@?G?EI[CĤC<FCJBCFAEBI<E?[[C<AH@CcÂC<I<BIJAB?<@CG<F\ccGAB?e<<
PYBZA]<FCJ<I_A?HA<@AE?H?JCM?GA<?@<A[[?JIGA]<IHB?JBZd<H?H<B?ÊÂ\AEBIH?<JCÎ?<?<̂JÎ̂AEA<@A<B?EI<CÊJIHCI<
IG<ECJMA_A?]<EA<JCH@I<AH@CVH?<@CGGI<F\ccGABI<ÊA[Ie<<

iYBZA<EAI<AHB?JE?<AH<B?H@IHHI<FCHIGC]<EAI<F\JC<B?H@A_A?HIGC]<FCJ<@CGÂ̂A]<IHBZC<[IHBÎA<?<E?G?<̂CĤÎA]<?<
IccAI<IĜJA[CĤA<JAF?ĴÎI<GI<FCHI<@CGGI<AĤCJ@A_A?HC<@IA<F\ccGABA<\̀̀ABAe<<

WYBZA]<@?G?EI[CĤC]<JCBZA<?<̂CĤA<JCBIJ<@IHH?<IGGfI_ACH@I<HCA<B?ĤJÎ̂A<FCJ<GIM?JA]<FJ?MMAÊC]<IBB?GGA<C<
MCH@ÂC<?<AH<a\IG\Ha\C<IĜJ?<JI[?<@CG<ECJMA_A?e<<

hYBZA]<EBACĤC[CĤC<C<FCJ<a\IGEAIEA<[?̂AM?]<IĜCJI<?<̀IGEÀABI<cAVGAĈ̂A<@A<MAIVVA?<?<IĜJA<@?B\[CĤA<@A<
ĴIEF?Ĵ?]<IĜCJI]<̀IGEÀABI]<E?̂ ĴIC<?<@AÊJ\VVC<@?B\[CĤA<@A<ECJMA_A?]<JCVAÊJA<?@<Î̂A<a\IGEAIEA<
IFFIĴCHCĤA<IGGfI_ACH@I<?<BZC<F?EEIH?<B?[\Ha\C<AĤCJCEEIJCe<<

ORY<BZA]<IHBZC<ECH_I<̀AHC<@A<G\BJ?]<MA?GI<\H<ECVJĈ?<@A<\̀̀ABA?]<GI<B\A<@AM\GVI_A?HC<F?EEI<JA\EBAJ<@A<
FJCVA\@A_A?<IVGA<AĤCJCEEA<@CGGfI_ACH@I<?<@A<IĜJA<IVCĤA<B?[\Ha\C<AĤCJCEEÎA]<a\IG?JI<GI<H?̂A_AI<H?H<EAI<
\HI<@CH\HBAI<@A<MA?GI_A?HC<@CA<JCV?GI[CĤA<?<@CGGC<GCVVA<AHCJCĤA<IG<̀\H_A?HI[CĤ?<@CGGfCECJBA_A?<?<@A<
Ì̂̂A<B?ÊÂ\CĤA<B?[\Ha\C<\H<JCÎ?e<<

OOY<BZA<EA<JCH@C<B?GFCM?GC<@A<MAC<@A<̀Î̂?<B?ĤJ?<E\FCJA?JA<?<@A<IĜJA<Î̂A<@A<VJIMC<AHE\c?J@AHI_A?HCe<<
OTY<BZA]<@\JIĤC<AG<ECJMA_A?<AH<̀\H_A?HA<Î̂AHCĤA<IGGI<EAB\JC__I<@CGGfCECJBA_A?]<j<̂J?MÎ?<AH<ÊÎ?<@A<
\cJAIBZC__Ie<?<BZA]<IHBZC<EC<H?H<I@@Ĉ̂?<I<̂IGA<̀\H_A?HA]<MCHVI<̂J?MÎ?<IcÂ\IG[CĤC<AH<ÊÎ?<@A<
\cJAIBZC__Ie<<

OXY<BZA<̂JIEVJC@AEBC<EBACĤC[CĤC<GC<AÊJ\_A?HA<C<GC<BI\̂CGC<FJCEBJÂ̂C<HCA<AG<̂JIEF?Ĵ?<@CGGC<[ÎCJAC<
AH̀AI[[IcAGA<?@<CEFG?@CĤA]<cCHBZd<H?H<HC<EAI<@CJAMÎ?<IGB\H<@IHH?e<<

OgY<BZA<FCJ<[IHBIH_I<@A<@AGAVCH_I<j<BI\EI<@A<AHBCH@A<I<@IHH?<@CGGfI_ACH@Ie<<
OSY<BZA<IĜCJI<@?G?EI[CĤC<A<FA?[cAe<<
OPY<BZA<ÊI<IJcÂJIJAI[CĤC<IEECĤC<@IG<ECJMA_A?<?ĜJC<BAHa\C<VA?JHA]<HCG<a\IG<BIE?<GI<@CÊÂ\_A?HC<
@CB?JJC<@IG<FJA[?<VA?JH?<@CGGfIEECH_I<IJcÂJIJAIe<<

OiYBZA]<ECH_I<VA\ÊÀABI_A?HC<@A<\HI<BI\EI<@A<̀?J_I<[IVVA?JC]<H?H<JCÊÂ\AEBC<?<JCÊÂ\AEBC<[IH?[CEEA<A<
VJ\FFA]<A<cIVIVGA]<GC<[CJBA<?<A<[ÎCJAIGA<AH<VCHCJC<IM\̂A<AH<B?HECVHI]<B\Ê?@AI<?<E?JMCVGAIH_Ie<<

OWY<BZA]<̀IBCH@?<FIĴC<@CG<FCJE?HIGC<MAIVVAIĤC<?FF\JC<CEECH@?<I@@Ĉ̂?<IG<JABCMA[CĤ?]<IGGI<
[IHAF?GI_A?HC<?<B\Ê?@AI<@A<cIVIVGA]<[CJBA]<MIG?JA<?<VCHCJA<@A<[IVI__AH?]<?<IHBZC<IGGI<GIM?JI_A?HC<?<
[IHAF?GI_A?HC<@A<[ÎCJAIGA]<JAB\EA<@A<IEE?VVĈ̂IJEA<?<̂CĤA<@A<E?̂ ĴIJEA<IGGC<MAEÂC<FCJE?HIGA<@I<CECV\AJEA<
EAI<@I<\̀̀ABAIGA<?@<IVCĤA<@A<F\ccGABI<EAB\JC__I]<EAI]<AH<a\IG\Ha\C<G\?V?<FCĴAHCĤC<IGGfI_ACH@I]<IHBZC<
@I<IVCĤA<@A<a\CÊI<I<BAk<AHBIJABÎAe<<

OhY<VGA<IVCĤA<AH@ABÎA<HCG<FIJIVJÌ?<FJCBC@CĤC]<BZC<EAIH?<̂J?MÎA<[\HÂA<@A<?J@AVHA<?@<?VVĈ̂A<Î̂A<I<
FCJFĈJIJC<?<[IEBZCJIJC<[IH?[AEEA?HA]<A<a\IGA<H?H<EAIH?<̀JI<a\CGGA<@A<B\A<F?EEI<CEECJC<VA\ÊÀABÎ?<AG<
F?EECEE?e<<

TRYBZA]<IMCH@?<IM\̂?<B?VHA_A?HC<?<B?H?EBCH_I<@I<BZA<EAIH?<ÊÎA<FCJFĈJÎA<̀\ĴA<?<[IH?[AEEA?HA<@A<
cIVIVGA<?<[CJBA<?<@A<a\IGEAM?VGAI<IĜJ?<?VVĈ̂?]<@A<EFĈ̂IH_I<@CGGfI_ACH@I<?<I@<CEEI<Ì̀A@Î?<FCJ<
a\IGEAIEA<BI\EI]<HC<IccAI<@CGAcCJÎI[CĤC<?BB\ĜÎ?<IA<E\FCJA?JA<AG<H?[C<C<GC<BAJB?ÊIH_C<@A<̀Î̂?N<
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YH<FIJZAB?GIJC[<

\]̂_\̂̀abcde\feg̀hg\iĵkaê_âi\b̀\blâ_gamĝ

nCJJo<B?ppAHIZI<GI<EIHqA?HC<@CGGI<BCHErJI<HCGGC<AF?ZCEA<AH<BrA<AG<@AFCH@CHZC[<

stMA?GA<H?JpC<B?pF?JZIpCHZIGA<FJCMAEZC<HCG<>?@ABC<uZAB?v<AH<JCGIqA?HC<I@<IZZAMAZo<BwC<H?H<JACHZJIH?<
@A<FCJ<Ex<HCGGC<�y��������z�{�v<AH@AMA@rIZC<B?pC<JAGCMIHZA<HCGG|IHIGAEA<@CG<JAEBwA?}JCIZ?<C~~CZZrIZI<IA<
ECHEA<@CG<DN�VE<TXOQRO�<

�]̂�d_�\̂gb̂igcde\̂bjb̂à à�ab�â_�gikje�ĵ�ĝ�̂jeâ�a__\̂bjei\_âea�eg�dlgjbâ

nCJJo<B?ppAHIZI<IG<GIM?JIZ?JC<GI<EIHqA?HC<@CGGI<prGZI[<

stAH<BIE?<@A<JCBA@AMIv<HCGG|IHH?<E?GIJCv<FCJ<GC<B?H@?ZZC<EIHqA?HIZC<B?H<GI<BCHErJI�<

]̀̂�jckabcgjbâ

nCJJo<B?ppAHIZI<GI<EIHqA?HC<@CGGI<E?EFCHEA?HC<HCGGC<AF?ZCEA<AH<BrA<AG<@AFCH@CHZC[<

st?pCZZI<@A<CECVrAJC<B?H<GI<@AGAVCHqI<@?MrZI<A<B?pFAZA<C<GC<pIHEA?HA<FJCMAEZC<@IGGC<FJ?BC@rJC<BwC<
JCV?GIH?<G|IZZAMAZo<HCGGC<IJCC<ECHEA�AGAv<B?E�<B?pC<AH@AMA@rIZC<HCG<�?@CGG?�<

stMA?GA<GC<H?JpC<B?pF?JZIpCHZIGA<~AEEIZC<@IG<>?@ABC<@A<>?H@?ZZI<AH<JCGIqA?HC<I@<IZZAMAZo<BwC<
JACHZJIH?<@A<FCJ<Ex<HCGGC<�y��������z�{�v<AH@AMA@rIZC<B?pC<JAGCMIHZA<HCGG|IHIGAEA<@CG<JAEBwA?QJCIZ?<
C~~CZZrIZI<IA<ECHEA<@CG<DN�VEN<TXOQRO�<

stAH<MA?GIqA?HC<@CG<@?MCJC<@A<@AGAVCHqIv<H?H<AH~?JpA<G|�JVIHAEp?<@A<nAVAGIHqI<@A<CMCHZrIGA<IH?pIGAC<
VCEZA?HIGA<?<@A<B?H@?ZZC<F?EZC<AH<CEECJC<@I<IGZJAv<BwC<F?EEIH?<@CZCJpAHIJC<G|AHE?JVCJC<@A<JAEBwA}
FCHIGA<JAGCMIHZA<IA<ECHEA<@CG<DN�VEN<TXOQRON<

�]̂_\̂kejej�\̂�a_̂�aeigbâkaê_�\diab�ĵ�a__ĵc�gkab�gĵĵ�a__\̂k\�\̂

nCJJo<B?prHABIZI<GI<EIHqA?HC<@CGGI<FJ?J?VI<@CG<ZCJpAHC<FCJ<G|IrpCHZ?<@CGG?<EZAFCH@A?<?<@CGGI<FIVI<IG<

@AFCH@CHZC[<

stAH<BIE?<@A<JCBA@AMIv<HCGG|IHH?<E?GIJCv<FCJ<GC<B?H@?ZZC<EIHqA?HIZC<B?H<GI<E?EFCHEA?HC�<

a]̂�ac�g�dlgjbâ

YH<IFFGABIqA?HC<@IGGC<@AEF?EAqA?HA<@A<BrA<IGG|IGGCVIZ?<�<@CG<LCVA?<DCBJCZ?<O��QOWXOv<MCJJo<B?ppAHIZI<GI<

EIHqA?HC<@CGGI<@CEZAZrqA?HCv<HCGGC<AF?ZCEA<AH<BrA<AG<@AFCH@CHZC[<

stHCGG|CEFGCZIpCHZ?<@A<rH|IZZAMAZo<AH<rHI<@CGGI<IJCC<I<JAEBwA?<C<MA?GIH@?<A<@?MCJA<~AEEIZA<@IGGC<H?JpC<C<
FJ?BC@rJC<AHZCJHCv<I@?ZZI<rH<B?pF?JZIpCHZ?<H?H<B?H~?JpC<IGGC<FJCEBJAqA?HA<@CG<�?@CGG?v<AMA<
B?pFJCE?<AG<>?@ABC<uZAB?v<B?ppCZZCH@?<rH?<@CA<JCIZA<FCJ<BrA<�<FJCMAEZI<G|IFFGABI�AGAZo<@CG<DN�VE<
TXOQRO<HCA<B?H~J?HZA<@CGGI<�?BACZo�<

stHCGG|CEFGCZIpCHZ?<@A<rH|IZZAMAZo<AH<rHI<@CGGI<IJCC<I<JAEBwA?<C<MA?GIH@?<A<@?MCJA<~AEEIZA<@IGGC<H?JpC<C<
FJ?BC@rJC<AHZCJHCv<I@?ZZI<rH<B?pF?JZIpCHZ?<H?H<B?H~?JpC<IGGC<FJCEBJAqA?HA<@CG<�?@CGG?v<AMA<
B?pFJCE?<AG<>?@ABC<uZAB?v<C<@AJCZZ?<AH<p?@?<H?H<C�rAM?B?<I<B?ppCZZCJC<rH?<@CA<JCIZA<FCJ<BrA<�<
FJCMAEZI<G|IFFGABI�AGAZo<@CG<DN�VEN<TXOQRO<HCA<B?H~J?HZA<@CGGI<�?BACZo�<
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XYHCGGZCEFGC[I\CH[?<@A<]HZI[[AMA[̂<AH<]HI<@CGGC<IJCC<I<JAEB_A?<C<MA?GIH@?<A<@?MCJA<̀AEEI[A<@IGGC<H?J\C<C<
FJ?BC@]JC<AH[CJHCa<I@?[[I<]H<B?\F?J[I\CH[?<H?H<B?H̀?J\C<IGGC<FJCEBJAbA?HA<@CG<c?@CGG?a<AMA<
B?\FJCE?<AG<>?@ABC<d[AB?a<[IGC<@I<@C[CJ\AHIJC<GI<B?HBJC[I<IFFGABIbA?HC<I<BIJAB?<@CGGZIbACH@I<@A<
\AE]JC<FJCMAE[C<@IG<DN<eVEN<TWOQROa<IHB_C<AH<MAI<BI][CGIJCN<

�

fghgijklmnkmokpmoqnkrsnktmoupvowspxmupktpopoqnyznkpktmo{gug|go

>}U~�<MIG][I<B?H<CE[JC\?<JAV?JC<?VHA<MA?GIbA?HC<FJCECH[C<HCG<c?@CGG?<C<HCG<DNeVEN<WWQTROW<JCIGAbbI[I<@I<

B?G?J?<B_C<JAMCE[?H?<J]?GA<@A<MCJ[ABC<AH<ECH?<IGGI<�?BAC[̂a<C<B_Ca<FCJ<[IGC<JIVA?HCa<E?H?<FA�<AH<VJI@?<@A<

?JACH[IJC<GZC[ABI<IbACH@IGC<C<GZ?FCJI[?<@A<B_A<?FCJI<HCGGZCH[C<IA<MIG?JA<@A<B?JJC[[CbbIa<GCVIGA[̂<C<[JIEFIJCHbIN<

�CA<B?H̀J?H[A<@CVGA<�\\AHAE[JI[?JA<B_C<I��AIH?<B?\\CEE?<]HI<MA?GIbA?HC<@CG<>?@ABC<d[AB?a<@CG<c?@CGG?<C<

@CGGC<FJ?BC@]JC<E[I�AGA[C<AH<I[[]IbA?HC<@CG<\C@CEA\?a<@CG<DNeVEN<WWQTROW<C<@CGGC<FJ?BC@]JC<E[I�AGA[C<AH<

I[[]IbA?HC<@CG<\C@CEA\?a<AG<>?HEAVGA?<@A<�\\AHAE[JIbA?HCa<I<ECV]A[?<@A<AH̀?J\I[AMI<EBJA[[I<JABCM][I<

@IGGZ}JVIHAE\?<@A<�AVAGIHbIa<F]�<IFFGABIJCa<HCG<JAEFC[[?<@CA<FJAHBAFA<@A<VJI@]IGA[̂<C<FJ?F?JbA?HIGA[̂<JAEFC[[?<

IGGI<VJIMA[̂<@CG<̀I[[?<C<@CGGI<B?GFI<?<@CGGZCMCH[]IGC<@?G?a<?VHA<A@?HC?<FJ?MMC@A\CH[?<B?HECH[A[?<@IGGI<GCVVCa<

J̀I<B]A<GC<ECV]CH[A<EIHbA?HA�<

XYLAB_AI\?<EBJA[[?�<
XY�IHbA?HC<FCB]HAIJAI<FCJ<]H<A\F?J[?<B_C<EIĴ<@C[CJ\AHI[?<@IG<>N@N�N<B?GGCVAIG\CH[C�<
XYLCM?BI<[?[IGC<?<FIJbAIGC<@CGGC<CMCH[]IGA<@CGCV_C<C<FJ?B]JC�<

�CA<BIEA<FA�<VJIMAa<C<B?\]H�]Ca<�]IH@?<GI<\IHBIHbI<EAI<[IGC<@I<GC@CJC<GI<̀A@]BAI<@CGGI<�?BAC[̂<HCA<B?H̀J?H[A<

@CG<LCEF?HEI�AGCa<AG<>N@N�N<B?HM?BI<GZ�EEC\�GCI<@CA<E?BA<FJ?F?HCH@?<GI<JCM?BI<@IGGI<BIJABIa<FJ?BC@CH@?<IA<

ECHEA<@CVGA<IJ[N<TW�W<B?@ABC<BAMAGC<�IbA?HC<E?BAIGC<@A<JCEF?HEI�AGA[̂�N<

<

fg�gijklmnkmozpsovpo�mnvjlmnkmoumoq�mo�g��xgo���h���o

XY |��go���oqnyyjo�g<}\CEEI<F]��GABIbA?HC<@A<�]IH[?<FJCMAE[?<IGGZIJ[N<OSa<<B?\\I<T�<�~H<BIE?<@A<

?\CEEI<F]��GABIbA?HC<@A<�]IH[?<FJCMAE[?<IG<B?\\I<Ta<AG<FIVI\CH[?<@CG<B?JJAEFC[[AM?<@C[CJ\AHI<GI<

JCEF?HEI�AGA[I�<@CG<@AJAVCH[C<B_C<G�_I<@AEF?E[?a<IBBCJ[I[I<IGG�CEA[?<@CG<FJ?BC@A\CH[?<@AEBAFGAHIJCa<C<

B?\F?J[I<AG<FIVI\CH[?<@A<]HI<EIHbA?HC<FIJA<IGGI<E?\\I<B?JJAEF?E[Ia<̀I[[?<EIGM?<AG<JAEIJBA\CH[?<@CG<@IHH?<

@CG<@CE[AHI[IJA?<?MC<JAB?JJIH?<GC<B?H@AbA?HA<@A<B]A<IGG�IJ[AB?G?<WR<@CG<@CBJC[?<GCVAEGI[AM?<T<G]VGA?<TRORa<HN<

OR��<

XY |��go���oqnyyjohg<}\CEEI<F]��GABIbA?HC<@A<�]IH[?<FJCMAE[?<IGGZIJ[N<TTa<<B?\\I<T�<�eI<MA?GIbA?HC<

@CVGA<?��GAV_A<@A<F]��GABIbA?HC<@A<B]A<IGG�IJ[AB?G?<TTa<B?\\I<Ta<@I�<G]?V?<I@<]HI<EIHbA?HC<I\\AHAE[JI[AMI<

FCB]HAIJAI<@I<SRR<I<ORNRRR<C]J?<I<BIJAB?<@CG<JCEF?HEI�AGC<@CGGI<MA?GIbA?HCN<eI<E[CEEI<EIHbA?HC<EA<IFFGABI<

IVGA<I\\AHAE[JI[?JA<E?BAC[IJA<B_C<H?H<B?\]HABIH?<IA<E?BA<F]��GABA<AG<FJ?FJA?<AHBIJAB?<C@<AG<JCGI[AM?<

B?\FCHE?<CH[J?<[JCH[I<VA?JHA<@IG<B?H̀CJA\CH[?<?MMCJ?a<FCJ<GC<AH@CHHA[I�<@A<JAE]G[I[?a<CH[J?<[JCH[I<VA?JHA<

@IG<FCJBCFA\CH[?�N<

XY |��go�fo <~HI@C\FA\CH[?<@CVGA<?��GAV_A<@A<F]��GABIbA?HC<FJCMAE[A<@IGGI<H?J\I[AMI<MAVCH[C<?<GI<

\IHBI[I<FJC@AEF?EAbA?HC<@CG<UJ?VJI\\I<[JACHHIGC<FCJ<GI<[JIEFIJCHbI<C<G�AH[CVJA[I��<�e�AHI@C\FA\CH[?<

@CVGA<?��GAV_A<@A<F]��GABIbA?HC<FJCMAE[A<@IGGI<H?J\I[AMI<MAVCH[C<?<GI<\IHBI[I<FJC@AEF?EAbA?HC<@CG<
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UJ?VJIXXI<YJACHHIGC<FCJ<GI<YJIEFIJCHZI<C<G[AHYCVJAYI[<B?EYAY\AEB?H?<CGCXCHY?<@A<MIG\YIZA?HC<@CGGI<

JCEF?HEI]AGAYI[<@AJAVCHZAIGĈ<CMCHY\IGC<BI\EI<@A<JCEF?HEI]AGAYI[<FCJ<@IHH?<IGG[AXXIVAHC<

@CGG[IXXAHAEYJIZA?HC<C<E?H?<B?X\H_\C<MIG\YIYA<IA<̀AHA<@CGGI<B?JJCEF?HEA?HC<@CGGI<JCYJA]\ZA?HC<@A<JAE\GYIY?<C<

@CG<YJIYYIXCHY?<IBBCEE?JA?<B?GGCVIY?<IGGI<FCJ̀?JXIHBC<AH@AMA@\IGC<@CA<JCEF?HEI]AGAN<TN<aG<JCEF?HEI]AGC<H?H<

JAEF?H@C<@CGG[AHI@CXFAXCHY?<@CVGA<?]]GAVbA<@A<B\A<IG<B?XXI<O<EC<FJ?MI<BbC<YIGC<AHI@CXFAXCHY?<C[<@AFCE?<

@I<BI\EI<I<G\A<H?H<AXF\YI]AGCNc<

de fghijklmjnoppqjrijstI<XIHBIYI<?<AHB?XFGCYI<B?X\HABIZA?HC<@CGGC<AH̀?JXIZA?HA<C<@CA<@IYA<@A<B\A<

IGG[IJYAB?G?<Oû<B?HBCJHCHYA<GI<EAY\IZA?HC<FIYJAX?HAIGC<B?XFGCEEAMI<@CG<YAY?GIJC<@CGG[AHBIJAB?<IG<X?XCHY?<

@CGG[IEE\HZA?HC<AH<BIJABÎ<GI<YAY?GIJAYI[<@A<AXFJCEĈ<GC<FIJYCBAFIZA?HA<IZA?HIJAC<FJ?FJAĈ<@CG<B?HA\VC<C<@CA<

FIJCHYA<CHYJ?<AG<ECB?H@?<VJI@?̂<H?HBbC[<Y\YYA<A<B?XFCHEA<B\A<@I<@AJAYY?<G[IEE\HZA?HC<@CGGI<BIJABÎ<@I[<G\?V?<I<

\HI<EIHZA?HC<IXXAHAEYJIYAMI<FCB\HAIJAI<@I<SRR<I<ORNRRR<C\J?<I<BIJAB?<@CG<JCEF?HEI]AGC<@CGGI<XIHBIYI<

B?X\HABIZA?HC<C<AG<JCGIYAM?<FJ?MMC@AXCHY?<C[<F\]]GABIY?<E\G<EAY?<AHYCJHCY<@CGG[IXXAHAEYJIZA?HC<?<

?JVIHAEX?<AHYCJCEEIY?cN<

gvwoxqpvyzojf{f|jr}~�l~��r}j

de f�zijklmjnoppqj��j��vj�qy��oy�j��jn��jq�jnopp�jrjvj�j�oyoj���owqzvj�qxx�q�zo��zq�jqpp�y��z�qz��qj

nop�vzvyzvj�yj�q�vjqj��qyzoj��v���zoj�qxxqjxvwwvj�kjyo�vp��vjr��rmjyij����ij

��j���o�zqj�xjzv�zoj�vxxqj�vx��v�qjf{f|ij���onv��pvyzoij�GGI<G\BC<@CG<JABbAIXIY?<_\I@J?<H?JXIYAM?̂<AG<

FJ?BC@AXCHY?<FCJ<G[IFFGABIZA?HC<@CGGC<EIHZA?HA<@A<B\A<IGG[IJYN<u�̂<B?N<Ŵ<@CG<@NGVEN<WWQTROŴ<B?HEA@CJIYI<GI<

B?XFCYCHZI<EYIYIGC<C<YCH\Y?<B?HY?<@CGG[IJYN<O�<>N<@CG<@NGN<�R<QTORu<H?HBb�<@CG<JAHMA?<IGGI<GN<P��QO��Ô<EA<

@CGAHCI<B?XC<ECV\CN<t[���>̂<HCGG[IX]AY?<@CGGC<FJ?FJAC<̀\HZA?HA<@A<MAVAGIHZI<C<@A<B?HYJ?GG?̂<@[\̀̀ABA?<?<E\<

ECVHIGIZA?HĈ<E\G<JAEFCYY?<@CVGA<?]]GAVbA<@A<YJIEFIJCHZÎ<�<AG<E?VVCYY?<B?XFCYCHYC<I@<IMMAIJC<AG<

FJ?BC@AXCHY?<EIHZA?HIY?JA?<FCJ<GC<MA?GIZA?HA<@A<B\A<IGG[IJYN<u�̂<B?N<O<C<T̂<@CG<@NGVEN<WWQTROŴ<FJ?MMC@CH@?<

IGG[IBBCJYIXCHY?̂<IGGC<B?HYCEYIZA?HA<C<IGGC<H?YÀABIZA?HA<IA<ECHEA<@CVGA<IJYYN<OW<C<Ou<@CGGI<tN<P��QO��O<IA<̀AHA<

@CG<FIVIXCHY?<AH<XAE\JI<JA@?YYI<�IJYN<OP̂<GN<P��QO��O�N<

aH<_\CEYI<?YYABÎ<VGA< a¡̂<?MMCJ?<GC<EYJ\YY\JC<?<A<E?VVCYYA<B?H<̀\HZA?HA<IHIG?VbĈ<AH<IYY\IZA?HC<@CG<F?YCJC<@A<

IYYCEYIZA?HC<E\GG[IEE?GMAXCHY?<@CVGA<?]]GAVbA<@A<F\]]GABIZA?HC<FJCMAEY?<@IGG[IJYN<Oû<B?N<û<GCYY?<V�̂<@NGVEN<
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