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BRPMtF?F@CBGI&@CQGI&[\I&H(V:PUNSI&H(V`PMyz@CI&QzÆ�NCLFHCQ,JM�UI²ue_³XI&BGPUI<HCD&I;PUJMQ,HCI{NC?FPWfYI<H`V:NCPMË±XI<BRI<B/yz@CI"_CLAB
JUI<@CB,?FBRPMI&H(V(L<V`PM?FHC¯
°�I}V`BGLFPgV I<QRQGI&H(V`PMI&J�NC@ENCPMQR_�?FQRPWV`PM�5I<Q�VrJUI\QG@CPgf¿LFH(V¹�¦JUI<Q"NCI&@�uZLAPU[\LFH(V`Q"_�I&@�fCI&H(V

V`?F@SBRHCI<B LA@�V`?F@SBrNCI+JMI&@CB L<ueIÎJM?FHCtAPgV(@CNCPMHCLFJMp/[\L<VYXI&BGPULFJMPMQAXId_SLFB\JUL8V`BRL�¾cI&DcV(?FPMBRI+NCI
JU�ML<V(?F[\I&¯��¬HºNCPMQ�V`PMHCtF@SI&BRLwJM�MLFPU[\LFH(V�NCIstFLA@CD^]CIO´TÊ¬µ+IcV�D&I&JM@CP;NCIsNCBG?FPWV`Iw´TË3µR¯
ê _C_�I&JM?FHCQ�ÌÅJMLhNSPUBGI&DcV(PU?AH QRI<JU?AH JMLFyz@CI&JMJUIKI&Q®V�?FBGPUI<H(VYXI�JU�MLFPM[ LAH`VKNCI�tFLF@SD^]CIKI²V
Í D&I&JMJMI=NCI:JM�MLFPU[\LFH(V\NSI:NCBG?FPgV(I&¯�>�@CPUQGyz@CIÊJUI<Q½LFPM[\LFH(V`Q±V(?F@CBRHSI&H(VÊLF@�V`?F@CB�NCI:JMI&@SBRQ
L<ueI&Q�JM?FHCtFPWV`@CNSPUHCLA@�uep�yz@CPYQG?FH(V½É�uÀI<QRpÇJMI&Q�NCPUBGI&D²V`PM?FHCQÎÌ:IcV Í _�I&@�fCI&H(V:¶I²V`BGI/BGI&_¦XI<BAXI<I&Q
D^]CLFD<@CHCI¬_CLFBq@CH+QRI<@CJ�_CLFBRLA[ �I²V`BGI&p«@CH+LFHCtFJMI�f¿LFBRPMLFH(V¬NCI£Ï �L¯Ð�Ñ¦¯

Ç{LFHCQ,JMI;JMLFHCtALFtFI{PM[ LAt«XI;I²V;QR?F@�fCI&H(V}V(BR?F[\_�I&@CB/NCI"JMLr§¨XI<D&LFHSPUyz@CI;y|@SLFH(V`PMy|@SI&p
?FH8NCPWV:@SQR@CI<JUJMI&[\I&H(V(p!JM?FBRQGyz@CI;JM�MLFPU[\LFH(V;NCI"­�V(I&BRH�©aÂ¬I&BRJMLFD^]+_e?APUH(V`I¬NCLFHSQ/JML\NCPMBRI&D²©
V`PM?FHÒÌ�p�y|@S�UPMJÈ�²[\I<QR@CBGInJUL~D<?F[\_e?AQRLFH(V`I3QRI&JM?FH�ÌvNC@�QG_CPUHI�F¯5°�I3QG_CPMHZNSI3JM�UL<V(?F[\I
QRI"[\LFHCPM��I&Q®V`I¬LF@8D&?F@CBGQ,NCI"JUL{V`BGL^fCI&BGQAXI&I¬NCI"JM�ULFPM[\LFH(V=_SLFBq@CHCI"N¦XI²fÀPML<V(PU?FHÎNCLFHCQ,JML
NCPMBRI&D²V`PM?FHÓÌ�p�y|@SP$I&Q®VÊQG?FPgV=_e?AQRPWV`PWfYI+´ÄfCI&BGQ½JUIÔ�²]CLF@�V��¡NCI;JU�MLFPM[\LFH(V`µRp�QR?APgV=H³XI&tFL»V`PWfYI
´ÄfCI&BRQ JMIÕ�²¢SLFQN��NCI8JU�MLFPM[\LFH(V`µR¯,°��MLF[\_CJUPWV`@SNCIÎNSIÎJMLKN¦XIcfePUL»V`PM?FHÅN¦XI<_eI<HCNÅNSI&Q D&LFB®©
LFDcVYXI&BGPUQ®V`PMy|@SI&Q}NSI;JM�ULAPU[\LFH(Vn´�JM?FHCtF@CI<@CBRp�D^]CLA[ _d[ LAtFH¦XIcV(PUyz@CI<µ}[\LFPMQ�I<Q�V:I&H\fSLAJUI<@CB
LF¢CQG?FJU@SIrJMLd[¡¶I&[\I _e?A@CB,V(?F@CQ¬JUI<Q;L»V`?F[\I&Q;_CBAXI<_CLFBAXI&QzÆ±QGI&@CJ�JMIrQGI&HCQn´�JMIrQGPUtFHSI&µ¬NCI
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N¦XIcfePML<V`PM?FHÎf¿LFBGPUI LªfYI<D¡JU�ML<V(?F[\I3PMHCNCPWfÀPMNC@CI<JU¯±¥qI3QGPUtFHSI¡I&Q®VnLFJGXI&L<V(?FPMBRIÀ��PMJ¹xÅL\V`?F@�©
¾c?F@CBGQ5@CHCI}D^]CLFHCD<I{QR@CB�NSI&@�u~NC�U?A¢CQRI<B�fYI<B7Ã ?A@×Æ,¯À°�L[ØM[ I<QR@CBGI{NC@nQR_SPUHQ�ÊD<?FHCQGPUQ®V`I
�LÊD&?FHSQ�V`L»V`I&BqQGP¹JM�UL<V(?F[\I½I&Q®V¬N¦XIcfePGXI"_e?FQGPgV(PgfCI&[\I&H(V:?F@nH¦XI<tFL<V`PWfYI<[\I&H(V`¯��"HnNCPMBRLÊyz@CI
JULvD<?F[\_e?AQRLFH(V`InQGI&JM?FHÙÌ�NS@ZQG_CPMHZI<Q�VÚÃ è��ÛÜ NCLFHCQÊJMI¡_CBGI&[\PUI<BÊD&LFQÊI²V�Æ è��ÛÜ NCLAHCQJUI3QRI&D<?FHCNbD&LAQR¯5>!?F@CB=QGPU[\_CJMPMÉCI&BGpq?FH�?F[\IcVGV`BGL Û Ü I²V8?FH�PMHCNCPMyz@CI&BGL�QGI&@CJMI&[\I<H`VÎJMIQRPMtFHCI£Ã¯Å½?F@ÝÆ�Å<¯«°�I"JMI&DcV(I&@CB,yz@CP�HC�MI&Q®V=_CLAQ/I<HCD&?ABRI"��LF[\PUJMPMI&B/L^fCI&D¬JUL\§¨XI<D&LFHSPUyz@CI
yz@CLFH(V`PMyz@CIdHCI+NC?FPWVd_CLFQ D^]CI&BGD^]CI&B �L�D&?A[ _SBRI&HSNCBRI~D<I&Qr_C]CBRLAQRI&QrLF@�V(BRI&[\I<H`Vdyz@CI
D&?F[\[\I"@CHCI"[\LFHCP �I&BGI,V(?FB�V(@CI&@CQGI;NS�UI²uÀ_SBRPM[ I<B�JMI"D&?FHSQ�V`L»V:NSI¬D<I&Q/N¦XIcfePML<V`PM?FHCQG¯
°�L §¨XI&D<LFHCPMyz@CIOy|@SLFH(V`PMy|@SIºL;�\BG[ IÅy|@S�UPMJnI&Q®V�PU[\_�?FQRQGPU¢CJMIONCI¨[\I&QG@CBRI<BbI&H

[n¶I&[\I+V(I&[\_CQ~JMI&QÎD&?F[\_�?FQRLFH(V(I&Q~NC@ QR_CPMH NC�M@CH¼[n¶I&[\IsL»V`?F[\IsNSLFHCQdNSI&@�uëNCPW©
BRI<DcV`PM?FHCQº?FB�V(]C?FtF?AHCLFJMI&Q ´®_CBRPMHCD<PU_�IëNCIßÞ}I<PUQGI&Hz¢eI<BRt�NCPWV NS�UPMHCD&I<B�V(PgV(@CNCI ?F@ NCI
D&?F[\_CJcXI&[\I<H`V(LFBRPWVYXI<µR¯�>�JU@SQ¬I²ueLFDcV(I&[\I&H(V«��JM�GXI²V`L<VrNCIÊQG_CPMHKHC�MI&Q®Vr_CLFQ"@CHCI\_CBG?F_CBRPcXIcVYXI
PUH(V(BRPMHCQ �I<y|@SI{NCI}JM�UL»V`?F[\I}yz@CI}JU�MLF_C_CLABRI&PMJ�[ I<QR@CBGI&pe[ LAPUQ±@CHCI½_CBG?F_CBGPGXI²VYXI}NSI}JM�UL<V(?F[\I
BRI<JUL<V(PgfCI �L�JU�MLF_C_CLABRI&PMJM¯½Á�HCD&?FBGIE_CJU@SQ+I²ueLFDcV¹�½D&IvHC�MI&Q®VK_CLFQn@CHCIv_SBR?F_CBGPGXI²VYXIEBRI<JUL»©
V`PWfYI �LOJM�ULF_S_CLFBRI<PUJ:JU@CPW©^[¡¶I<[ I<pÊ[\LFPUQ �LOQGI&QEQ�xe[�XIcV(BRPMI&Q�PUH(V`I<BRHCI<Qh´�@CH�LF@�V(BRI�LF_�©
_CLFBGI&PMJ�D&?F[\_CJ �IcV(I&[\I&H(V5NCPUË�XI&BGI&H(V`pz[\LFPMQ�_CBAXI<QRI&H(V(LFH(VqJMI&Q�[n¶I&[\I&Q!Q�xe[�XIcV`BGPUI<Q$PMH(V`I&BGHCI&QGp
[\I&QR@SBRI&BGLFPWVvLF@CQGQRP;´»XI²fYI<H`V(@CI&JMJMI&[\I&H(VKQR?F@SQr@CHSId��?FBG[ I+LF@�V(BRI+yz@C�U@SHCIdN¦XI²fePUL<V(PU?AHCµ
JULÕ�²D&?A[ _�?FQGLFH(V`I3QGI&JM?FHÒÌ~NC@sQR_CPMHQ�F¯�°��ULAPU[\LFH(VnNSI3­�V(I&BRH�©aÂ¬I&BRJMLFD^]�yz@CI"V`BGL^fCI&BGQRI
JU�ML<V(?F[\I�JM@CPÇ��?F@CBGHCPgV}@CHrI&H(fePUBG?FHCHCI<[ I<H(V¬QR_CL<V(PULAJ���?ABR[�XI�NS�U@CHrD^]CLF[\_¡[\LFtFH¦XIcV`PMyz@CI
�L3��?FB®V=tABRLFNCPMI&H(V(p!JMI:D^]CLA[ _Z�`�«QR?AH~tFBRLANCPUI<H(VvXIcV(LFH(VÊNCPMBRPMt¹XI<Q½QRI<JU?FH×Ìz¯��"H~HCI;_eI<@�V
D&I<B�V`I<QÎ_SLFQ\V(?F@CBGHCI&B+JU�MLFPM[\LFH(VstAJU?F¢SLFJUI<[\I&H(V�LF@�V`?F@CB8NCI�JM�UL<ueIÝÌÅQRLAHCQdN¦XI<BAXI<tFJUI<B
JU�MIcue_¦XI<BRPMI&HCD<IbD&LFB~JM�ML<V`?F[\I�NC?APgV~V(BRLªfYI<BRQGI&BvJM�ULFPM[\LFH(VZJU?AHCtFPWV`@CNCPMHCLFJMI&[\I<H`VeÆÊ[\LFPMQ
JU�ML<V(?F[\IvI&Q�VsJM?¿D<LFJUPMQAXIEI²VsQGL~V`BRL�¾cI&DcV(?FPMBRI�I&Q�VKBGI&DcV(PUJMPMtFHCI&p"NCIEQG?FB�V(I�yz@C� �LZD^]CLFyz@CI
PUHSQ�V`LAH`V(pÀJM�UL»V`?F[\I�� fC?FPWV��ÊQR?AHnI&H(fePUBG?FHCHCI<[ I<H(V=PM[\[�XI<NCPML<Vr´�JMI½D^]CLA[ _8[\LFtFH¦XIcV`PMyz@CI
JU?|D&LAJUµ,D&?A[ [\I;PUH(f¿LFBRPMLFH(VÊ_SLFB�JMI&Q�BR?<V(L<V`PM?FHCQ/LF@�V(?F@CB,NCI;JU�ML<ueI[Ì�¯�¥qI:yz@CP�QRI;_CLFQGQRI
JU?APUH~NSI=JU�ML<V(?F[\In´�JML¡��?FBG[\I=_CLFB®V`PMD&@CJMP �I<BRI=NSI&Q{��I&BGQRµ�HC�UPMHC¸C@SIÊ_CLFQ½QG@CB}JM@CP$I²V\JML¡NCPW©
BRI<DcV`PM?FH¡JM?FHCtAPgV(@CNCPMHCLFJMI½QRI<B�V"@CHSPUyz@CI<[ I<H(V �L:JUI½[\LFPMH(V`I<HCPUB5NCLFHCQ�JM�MI&H(V`BGI&��I&B$V(?F@�V½LF@
JU?AHCt{NCIqQRL�V(BRL�¾cI<DcV`?APUBGI&¯�´t�¬HÊ_�?F@CBGBRLFPWV,LF@SQRQRPYI²ue_CBRPM[\I&B�D&I<JUL"I&H\NCPMQRLAH`V/yz@CI,JMIqQR_CPMH
HC�MI&Q�V{[ ?|NCPMÉ¦XI½HCP�_CLFB5JUI�[ ?A@�fYI<[ I<H(V:BGI&D²V`PMJUPMtFHCI{@CHSPU��?FBG[\I&pÀHSPe_CLAB�JUI<Q!f¿LFJMI&@CBGQ�NC@
D^]CLF[\_+[ LAtFH¦XIcV(PUyz@CI¬I&H+NCI<]C?FBRQ/NC@ÊfY?FPMQRPMHCLFtAI¬PM[\[�XI&NCPML<V:NCI"JU�ML<V`?A[ I<µR¯

�/?FPMD&P¬[\LFPUH(V(I&HCLFH(VZJMIs¢C@�Vbyz@C�UÁ�PMHCQ�V(I&PMHCp=>!?¿NC?AJUQGâ|PMp=I²V�Â/?FQRI<H¼QR?F@S]CLFPWV`LFPMI&H(V
NC?FHCHSI&B �L½D<IcVGV`IqIcue_¦XI<BRPMI&HCD<I&¯Y­CP¿?FHÊ[\I&QG@CBRIqJMIqQR_CPMHÊNC�M@CH\L<V`?A[ I±QRI<JU?FH\JML{NCPMBRI&D²V`PM?FH
ÌÎNCLAHCQ{JU�MLFPM[\LFH(V NCI\tFLF@CD^]CIÈÊ��`�$JUIÊQG_CPUH�QRI<JU?AH�JML8NCPMBRI&D²V`PM?FH Í NCI\QR?AHn¾c@S[ I<LF@
´�PMQRQG@sNCIrJUL+[n¶I&[\I3[\?FJGXI&D<@CJUI<µ=NCLFHSQ;JM�ULAPU[\LFH(V3NCI3NCBG?FPWV`I¯Ë3p³LFJM?FBRQGp�QGP$Ìáà Í p�PUJMQ
QRI<BR?FH(Vv?A_C_e?AQAXI&Q~´�JMI&QrN³XIcfePML<V`PM?FHCQrQRI&BG?FH(VE?F_C_�?FQAXI&I&QGµR¯/¥q�UI<Q�VE¢SPUI<H¨D&IÎy|@SId_CBAXI&NCPWV
LF@CQGQRP¹JMLÊ§¨XI&D<LFHCPMyz@CI;yz@CLAH`V(PUyz@CI<¯«>$LFBqD<?FHCQAXI&yz@CI&H(V(p�QGP¹JMI{QR_CPMH8QRI&JM?FH Í NS@Ê¾c@S[ I<LF@
NCI¬NCBR?FPWV`I¬I&Q®VâÃ¯Å ´�BRI<QR_�I&D²V`PWfYI&[\I<H`V¹�
Æ�Å<µRp�?FHÎI&Q®V=LFQGQR@CBAXI:yz@C�MPUJ�QRI<BRLFPWV^ã&�&�&�!��RÏ+�R���
Æ�Å�´�BGI&QR_�I&D²V`PWfYI<[ I<H(V«��ÃäÅ»µ¡_e?A@CB¡JMIr¾c@C[\I&LF@ONCIvtALF@CD^]CIvQGP½JUI<QnNCI&@�u�LFPM[ LAH`V(Q
_e?APUH(V`LAPUI<H`V�NCLAHCQ�JUL¬[n¶I&[\I�NSPUBGI&DcV(PU?AHC¯Y­CLFD^]CLAH`V}D&I<JULApY?FH"f¿L¬_CBRI<HCNCBGI Í �&�A��å��Næ|�&��Ã��
�LçÌÎI²V [ I<QR@CBGI&B"JMIÊQR_CPMHKNS@n¾c@S[ I<LF@ENCIÊNCBG?FPgV(IÊQRI<JU?FH Í ¯ ê PMHCQGP³?FHv_eI<@�V N¦XI<NC@CPMBRI
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_eI<@�V{D<?FHCHCL(¶ ·gV(BRI �L:JUL;��?FPUQ±JUI�QR_CPMHnQRI<JU?AHçÌ\I²V{JMI}QG_CPUHnQGI&JM?FH Í NC�M@CHCI½_SLFB�V(PUD<@CJUIÊ´�PMD&PMp
JUI�¾c@C[\I<LF@ÎNSI¬tALF@CD^]CI<µR¯
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°�L3§¨XI<D&LFHSPUyz@CI=yz@CLAH`V(PUyz@CI:_CBAXI<NCPgV=yz@CI=QRP�?FHÎQRLFPWVÊyz@CI;JUI;QR_CPMH~NC@\¾c@C[\I&LF@dNCI
tFLF@CD^]SI3QRI<JU?AHÒÌvI&Q�V(p±NSPUQG?FHCQRpÎÃ¯Å<p�LFJU?ABRQ¬PUJ«xZL~IcueLFD²V`I<[ I<H(V8LF@�V(LFH(VnNCIrD^]CLFHCD<I&Q
L _CBGPU?ABRP NCI�V(BR?F@�fCI&BÝÃäÅbyz@CIðÆ�ÅZ_�?F@CBKJU�MLF@�V(BRIv¾c@C[\I&LF@ QGI&JM?FHTJML¼NCPMBRI&D²V`PM?FH
?FB�V(]C?FtF?AHCLFJMI Í p3I²VwD<I&JML¼I&Q®VOI&H(V`P �I&BGI&[\I&H(VºD&?A[ _SL<V`PM¢CJMI¨LªfYI&DÅJUI<Q�_CBAXI<QR@C_S_e?FQAXI&Q
NC�MÁ�PMHCQ®V`I&PMHCpq>!?¿NC?AJUQGâ|PMp�I²V+Â�?FQGI&H��±D&I<JUL¡fYI<@�VÎNCPMBRI¡yz@CI8JMLv[ I<QR@CBGInPUHSNCPUBGI&D²V`I8NC@
QR_CPMHnQRI<JU?AH Í ´�D<�UI<Q�VR© �L<©^NSPUBGI½JULÊ[\I<QR@CBGI¬I<ËeI<DcV(@³XI&I{QG@CBqJUI�¾c@C[\I&LF@8NCI{NCBG?FPWV`I½LFÉSHnNCI
HCI{_CLFQ,_�I&B®V`@CBG¢eI<BqD&I&JM@CP�NCI{tFLA@CD^]CI&µ,NC?AHCHCI&BGLr@SHCI"��?FPUQqQG@CB,NCI&@�uÔÃ¯Å{I²V¬@CHCI"��?FPMQ
QR@CB,NCI<@�u�Æ�Å<¯
°�L�§¨XI&D<LFHCPMyz@CIEy|@SLFH(V`PMy|@SIKNCIdÍ�?F]CB¡I²V�Þ}I<PUQGI&Hz¢eI<BRtZL;�\BR[\IvIcue_CBGI&QGQAXI&[\I<H`V

NCLFHCQ³QGI&Q�_CBAXI&QR@S_C_e?AQAXI&Q�yz@CI,JUIqQG_CPMHrHCIq_�I&@�V¬¶I²V`BGIq@CH�XI&JGXI&[\I&H(V�NCI,BAXI<LFJUPWVYXIqyz@CI,NCLAHCQ
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D&?F[\[\I JUL+D&?FHSHCLFPMQRQRLAHCD&IrIcueLFDcV(IrNSIrJML\V(BRL�¾cI<DcV(?FPUBGI\NC�U@SHsN¦XI NCIcfeBGLFPgV3_�I&BR[\I²VRV`BGI
NCI3_SBAXI&NSPUBGI¡QR@CB:y|@SI&JMJUI¡��LAD&I¡PMJ±QG�ULABRB»¶I²V`I<BRLF¯±§~LFPMQ=?FH�LFD<D&I<_�V`I¡yz@CI3JU�GXIcV(L<VnPMH(V`I&BGHCI
_C@CPMQRQGI3¶IcV(BRI:JM@CPW©^[¡¶I&[\I�V(BR?F_ÎNCP�� D<PUJMI �L¡_SBAXIcfC?FPMB �L¡_CLAB�V`PMB/NC@~[�XI&D<LFHCPMQR[\IÊN¦XIcV(LFPMJUJGXI
NCI"JUL NCPWfePUQGPU?FHSpYV(?F@�V;D&?A[ [\I¬JUL{V`BGL�¾cI&D²V`?FPMBRI¬NC@+N¦XI¬I&Q�V/V`BG?F_8NCP�� D<PUJMI �L _CBAXIcfY?APUB �L
_CLFB®V`PMBqNCI&Q,D&?AHCNCPWV`PM?FHCQ/PUHCPWV`PMLFJMI&QG¯
ê @�V`BRI<[\I&H(VvNCPWV`p,Í�I<JUJqQGId_CBG?F_�?FQRI8NCIÊV`I<Q�V`I<BrBAXI&I<JUJMI&[\I&H(VE@SHCIÎ](xe_�?<V`] �I<QRIÎNCI

_CBRPMHCD<PU_�I&¯³>!?F@CBqxb_CLFB®fYI&HSPUBGp�PMJ¦QG�UI<Ëe?FBGD&I NCI\HCI BRPMI&H�_CBAXI<QR@C_C_�?FQGI&B¬I&H�NCI&]C?ABRQ¬NCI
D&I²VRV`I"_CBAXI&NCPMDcV(PU¢SPUJMPgVYXI;NSI;_CBGPUHSD&PM_eI<¯

Ç{?FHCD�Í�I<JUJzQG@C_C_�?FQRI±y|@SI±QGP)I=I<Q�V5LFJGXI&L<V(?FPUBGI&pzNC@¬[\?FPUHSQ!QGL�f¿LFJMI&@CBYf¿L�N¦XI²V`I<BR[\PUHSI&B
@CHCPWfY?|yz@CI&[\I&H(V JM�UPMQRQG@CIÊNCI=JML¡[\I&QG@CBRIÇÆ!D&I&JMLnQRI/V`BRLANC@CPWVÊ[\L<V`]¦XI&[\L<V`PMyz@CI&[\I<H`Vr_CLAB
JUI{��LAPgV¬yz@CI"JMI¬QGPUtAHCI"NCI"JUL\N¦XI²fÀPML<V(PU?FH+NC?FPWV ¶IcV(BRI{_�?F@CBqD^]CLFD<@CHdNSI&Q,NCI&@�u¡¾c@C[\I&LF@�u
@CHCI=��?AHCDcV(PU?FHdNCIPIÇ¯$§~LFPMQ½D<?F[\[ IÊ?AH~LFNC[\IcVÊLF@CQRQGP¦yz@CI=JMLnN¦XIcfePML<V`PM?FHv_�I&@�V¡¶IcV`BGI
PUHS¸C@CI&HSDSXI&I+_CLFB\JM�ULAPU[\LFH(V\V`BGL^fCI&BGQAXIs´�D&�MI&Q®VR© �L<©^NCPMBRI8yz@CI+JUI8BAXI&QR@SJgV(L<VÎNCI8JUL�[\I&QR@SBRI
HC�MI&Q�V�_SLFQ8@CHCIv_CBG?F_CBRPcXIcVYXIENCIvJULb_CLAB�V`PMD&@SJUIvPMQR?FJcXI&IEI²V�y|@SI�JMLb[\I&QR@SBRIE_eI<B�V(@CBR¢�I
D&I<JUJMIc©ªD&PMµRp/?FH¨NC?FPWVdNC?FHCDÎD&?FHCQGPUN¦XI&BRI<B¡yz@CI~JMIdQGPUtFHSIQ� NCIÎJULKN¦XIcfePML<V`PM?FHwI<Q�Vv@SHCI
��?FHCD²V`PM?FHsHC?AH�QRI<@CJUI<[\I&H(V+NCIRIÇp�[\LFPUQ;LF@CQGQRP�NCI3JM�U?ABRPMI&H(V`L<V(PU?AHÒÌvNCI3JM�ULAHCLFJWxÀQGI&@CBGp
yz@C�U?AH¼HC?<V(IJ��´TÌTS�I�µG¯ ê PUHSQRPKI�I&Q®V�@CHSIÎf¿LFBRPMLF¢CJMIsLFJcXI&L»V`?FPMBRI<p;[\LFPMQ0� I<Q�Vb@SHCI
��?FHCD²V`PM?FH�@CHCPWfY?|yz@CI&[\I<H`V+N¦XIcV`I<BR[\PMH³XI&I8NCIäÌEI²V8NCI0I�¯�°�I&Q=NCI<@�u�¾c@C[\I&LF@�uëXIcV(LFH(V
Q�xe[�XIcV(BRPMy|@SI&Q/[ LAPUQqHC?AH+PMNCI<H`V(PUyz@CI<QRp�JULÊ[\LFHSP �I<BRI"NC?FH(V�� N¦XI<_eI<HCNÎNSIUIÎHC�MI&Q®V:_SLFQ
��?FBRDSXI&[\I&H(V~JUL�[¡¶I<[ I �LsNCBG?FPgV(Idyz@C� �L�tFLF@SD^]CIÇÆ}_CLFB IcueI<[ _SJUIv?FHÅ_e?F@SBRBRLAPgVdLªfY?FPMB
�QV{´TÌ�S�I�µÎàW�0X�´HÌ�S)Æ�IÇµªp�? �@+_SJU@CQ�t¹XI&H¦XI&BRLAJUI<[ I<H(VY�QV{´HÌ�S4IÇµ$àZ�QXq´TÌ�S4[³´\I�µGµ�? �@J[
N¦XI&QGPUtAHCI=@CHCI:Q�xe[�XIcV`BGPUIÊNSI:JM�UI<QR_CLFD<IÊ? �@DIv_CBGI&HCNvQGI&Q5f¿LFJMI&@CBGQR¯�°�I:_e?FPMH(VÊI<QRQRI<H(V`PMI&J
I&Q®V3yz@CIU�QXq´HÌ�S�I�µ"N¦XI<_eI<HCNsNCI\JM�U?ABRPMI&H(V`L<V(PU?AH�ÌdNSI JM�MLFHCLFJWxeQRI&@SB;NCI\tFLA@CD^]CI&p�[\LFPMQ
_CLFQnNCIEJM�U?ABRPMI&H(V`L<V(PU?AHºNCIEJM�ULAHCLFJWxÀQGI&@CB+NCIENCBG?FPgV(IÇÆ{NCIE[n¶I<[\I]� V ´ Í S4IÇµ+N¦XI&_�I&HCN
NCIsJM�M?FBRPMI&H(V`L»V`PM?FH Í NSI�JU�MLFHCLAJgxeQRI<@CB~NCIsNCBR?FPWV`I<p:[\LFPMQ~_CLFQÎNCI�JM�U?ABRPMI&H(V`L<V(PU?AH NCI
JU�MLFHCLAJgxeQRI<@CB/NCI"tFLF@CD^]CI<¯
�"@CI=QGPUtFHSPUÉCI<H(V3D<I&Q½](xe_�?<V`] �I<QRI<Q���Ç{PMBRI=yz@CI^IEI&Q®V @CHCI�f¿LFBGPULA¢CJUI:LFJGXI<L<V`?APUBGI&p$I²V

yz@CI_� I<Q�V:@CHCI"��?FHCD²V`PM?FHÎNSI&Q³fSLABRPMLF¢CJMI&Q^Ì¡IcV`IÇp¹I&Q®V=NC@+JMLFHCtFLFtAI¬[\L<V(]¦XI&[\L<V(PUyz@CI<¯
§~LFPMQKQGPrHS?F@CQnfY?F@CJM?FHCQsPUH(V`I<BR_CBAXIcV(I&BsD<?FBRBGI&D²V`I&[\I<H`VwJU�MIcue_¦XI<BRPMI&HCD<IwÁ�¯M>À¯MÂ/¯rHC?A@CQ
NCIcfC?FHCQ�D&?F[\_CBGI&HCNSBRIZJUIbQRI<HCQED&?FHSD&BRI²V¨NSIZD<I&QE��?FBG[:@CJML<V`PM?FHCQE[\L<V(]³XI&[\L<V(PUyz@CI<QR¯
°�?FBRQGy|@S�U?FH�NCPWV�yz@CI6� I<Q�VK@CHCIE��?FHCD²V`PM?FHONCI&Q=f¿LFBGPULF¢SJUI<Q�ÌhIcVaIÇp½D&I<JULZQRPMtFHCPMÉCI
´�D<�UI<Q�VÎJULh�±��\b��Y�c�Ä�c�&��[ L»V`]¦XI<[ L»V`PMy|@SIÎNC�M@CHCI8��?FHSDcV`PM?FHCµÊyz@CI8QGPq?FHbNC?FHCHCI �L�ÌKI²V
�L6IENCI&Q5f¿LFJMI&@CBGQ½N¦XI²V`I&BG[\PUH¦XI<I&QGp³LFJU?ABRQ���´TÌ�S4IÇµ}LF@CBGL¡@CHCI/fSLAJUI<@CB½N¦XI²V`I&BG[\PUH¦XI<I&¯³Á�H
JULAHCtFLFtFI{PM[\LFt¹XI<p«D&I&JML3QGPUtAHCPUÉSI;yz@CI<p�@SHCI;��?APUQ,É�u±XI&I<Q}JMI&Q¦f¿LFJMI&@CBGQ�NCI�Ì3I²VKIÇp«LF@CD<@CH
]CLFQGLFBRN\HC�MPUH(V(I&B�fePMI&H(V}_CJU@SQ�_�?F@CB³JML"N¦XIcV(I&BG[ PMHCL<V(PU?AHrNCI,JML�fSLAJUI<@CB³NCIc��´HÌ�S�I�µG¯C§~LFPMQ
I�I&JMJUI²©^[n¶I&[\I¡I<Q�V`p±NCLFHCQ;JUI<Q:](xe_e?»V`] �I<QRI&QÊNSI3Í�I<JUJMp±@SHCI;f¿LFBRPMLF¢CJMI LFJGXI<L<V`?APUBGI&p�NC?FH(V
JUL{f¿LFJMI&@CB/QRI<BRL3D^]S?FPUQGPUI;_CLFB,JMI;]CLAQRLFBGNÎLF@ÎD&?F@SBRQ/NC@d_CBG?¿D<I&QGQR@CQ�NCI;D<BAXI<L<V`PM?FHdNSI;JML
_CLFPMBRI/NCI�¾c@S[ I<LF@�ue¯ ê PUHSQRPMpeJMI&Q±]`xe_�?<V`] �I&QRI<QqIcue_CBGPU[EXI&I<QqD&PW©^NCI<QRQG@CQ�NCLFHSQ5JMI}JMLFHCtFLFtAI
[\L<V`]¦XI<[\L<V`PMyz@CI5QGI�V`BGLFNC@CPMQRI<H(VqNCLFHSQ!JMI±JMLFHCtALFtFI�PU[\LFt¹XI�_CLFB¿�ì�²JMI±]CLAQRLFBGN:PMH`V(I&B®fÀPMI&H(V
ó¿���¬���Nó¹�Ä�wã&�&���¬NCLFHSQ5V`?F@�V(I\JU�MIcue_¦XI<BRPMI&HCD<I3Á�¯U>e¯UÂ/¯³IcVrD<I [\?F[\I<H`VrI<Q�VrD&I<JU@CP�NCI\JML
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¸6xI¹yo;l�qTºQk;uI»w¼�½�l�kr¾)or¾)s�n�s¿qGmh�iwh�qZi�qtorqTs�i�qtspÀ�Á)h
D&BAXI&L<V(PU?FHÊNSI�JUL{_SLFPUBGIÇÆSPMJSHC�MPUH(V(I&B�fePMI&H(V}_CJU@SQ¦I&HCQG@CPWV`IÇÆYI&HÊ_CLAB�V`PMD&@SJUPMI&B³PMJSHC�MPMH`V(I&B®fÀPMI&H(V
_CJM@CQ,_eI<HCNCLFH(V;JUL{V`BGLªfYI&BGQAXI<I;NCI¬JM�ULFHSLFJgxeQGI&@CB��F¯

�"H"_eI<@�V�I&HCD<?FBRI�_CBG?F_�?FQRI<B«@CHCI�JGXI<t �I&BGI¹fSLABRPMLFH(V`IÀ�ALFNC[\IcVGV`BRI³yz@CI$Ì/I&Q�V±LF@SQRQRP�@SHCI
f¿LFBRPMLF¢CJMI{LFJGXI&L<V(?FPUBGI&¯eÂ�LF_S_eI<JU?FHSQ/@SH+_�?FPMH(V¬PU[\_�?FB�V(LFH(V¬NCI{JU�MIcue_¦XI<BRPMI&HCD<I;NS� ê QR_�I&DcV¹�
I&JMJUI,LÎXIcVYXI�D<?FHCQ�V(BR@CPWV`I/NCI¦V`I<JUJMI/QR?FB®V`I,yz@CI�JM�M?FBRPMI&H(V`L»V`PM?FH3NCI<Q±_�?FJMLFBRPMQRI<@CBRQ�QR?APgV�[\?¿N�©
PUÉ¦XI&I8LFJGXI&L<V(?FPUBGI&[\I&H(Vd_CLFB\NCI<QrD<?F[\[:@�V(L<V`I<@CBRQ @CJWV`BRL»©^BRLA_CPUNSI&QÎ´ ý Å'Ï4dÎD<?F[\[:@�V(L<©
V`PM?FHCQ,_CLFBqQGI&D<?FHCNCI<µ�QG?F@CQ/JUI<Q/D<?FHCNCPWV`PM?FHCQ/QR@SPgf¿LFH(V`I<QS�
LFµrI&JMJUI~I<Q�V~[ ?|NCPMÉ¦XI&I�Ãc����7�R�¡JML�D<BAXI&L»V`PM?FH¨NCI~JML�_CLAPUBGId_CLFBrN¦XI&QGIcueD&PWV`L»V`PM?FHONCI

JU�ML<V(?F[\I{NCI"¥qLFJUD<PU@S[�Æ
¢Cµ½JMLnD&?A[ [;@�V`L»V`PM?FHEI&Q�V I<ËeI<DcV(@³XI&I\NCI�V(I&JMJUIÊQG?FB�V(IÊyz@CIÊJUI:D^]CLFHCtFI<[\I&H(VrNCIÊNCPW©

BRI<DcV`PM?FH �L;tALF@CD^]CI�IcV�JUL¬[\I&QG@CBRI �L;NCBG?FPWV`I;´�?F@{fePUD<Ic© fYI&BGQRLFµ5QR?FPMI&H(V}NCI&Q:XIcf5XI&HCI<[\I&H(V`Q
QAXI<_CLFBAXI<Q\_CLFB=@CHbPMH(V`I&B®f¿LFJUJMInNC@btFI<HCBRInI<QR_CLFD<I&pqLF@�V`BRI<[\I&H(VÎNCPgVny|@S�U@CHZQRPMtFHCLAJ�JU@�©
[\PUHCI<@�u�_SLFB�V(P¡NC@ _�?FJULABRPMQRI&@SB�NCIwtFLF@CD^]SIwLF@ [\?F[\I&H(V�NCIwQRL�D<?F[\[:@�V(L<V`PM?FH
LFJGXI&L<V(?FPUBGI\_CLFB�fePMI&HCHSI¡LF@�_e?FJMLFBGPUQGI&@CB;NCIrNSBR?FPWV`I LF_CB �I&Q:JML+[ I<QR@CBGI3NC@+¾c@C[\I&LF@KNCI
NCBR?APgV(I&¯

Ç{LFHCQ5D&I½D<LFQ�JMI½]CLFQGLFBRNnPMH(V`I&B®fePUI<H`V;LF@SQRQRPeLF@n[\?F[\I&H(V¬NC@nD^]C?APguepÀ_�?F@CB5D^]CLFyz@CI
LFHCLFJWxeQRI<@CBRprI&H(V`BGI¨NCI&@�u ?FBGPUI<H(V`L<V(PU?FHSQR¯3§dLFPUQsJUIh_e?FPMH(VwI<QRQRI<H(V`PMI&JnNCI<[ I<@CBRIe�3JMI
]CLFQGLFBRNhHC�UPMH(V`I<B�fePUI<H(VE_CLFQr_eI<HCNCLFH(VvJML+V(BRLªfYI<BRQAXI&I~NCI<Q3LFHSLFJgxeQGI&@CBGQ|Æ�I&Hh@CH¨[\?<V«�
JUI<Q¦¾cI&@�uEQG?FH(V=��LAPgV(QqL^f¿LFH(V(¯

�"Hv_eI<@�V NC?FHSDÊBAXI&QG@C[\I&B{JML8�^�¥æ`�Y�eb5�^Ã�� �c�&�~NSI&Q"](xÀ_�?<V(] �I&QGI&Q"NCIÊÍ�I<JUJ¦I<HENCPUQGLFH(V
QRPM[\_CJUI<[\I&H(V«�

Å<¯|°�L½[\I&QR@SBRIqI&Ë�I&D²V`@¦XI<IqQR@CB$D^]CLFyz@CI$¾c@C[\I&LA@ÊI&Q�VqPUHCN¦XI&_�I&HCNCLAH`V(IqNCI�JML½_�?FQRPWV`PM?FH
NCI"JU�MLF@�V(BRI"LFHCLAJgxeQRI<@CBR¯

ÐF¯ ê @CD&@SHd]CLFQGLFBRN+HC�MPUH(V(I&B�fePMI&H(VÊ_SJU@CQ,_�I&HCNSLFH(V=JML½V`BRLªfCI&BRQAXI&I;NCI&Q,LFHCLAJgxeQRI<@CBRQG¯
Á�HCÉCHCpÇ@CHSI�LF@�V`BRI¦f¿LFBGPULFH(V(I/I<HCD&?ABRI/D&?FHCQGPUQ®V`I �L;BGI&HC?AHCD&I<B±[¡¶I&[\I �L"JUL¬NCI&@�uÀP �I&[\I

D&?FHSNCPgV(PU?AHdD&PW©^NSI&QRQG@CQR¯�É}?A@CQ�JM�GXIcV`@SNCPUI<BR?FHSQ}_CJM@CQ}JM?FPMH±Æ«[\LFPMQ/J �L ?FHdBGI&HC?AHCD&I¬LFJM?FBRQ �L
JUL3_e?FQGQRPM¢CPMJUPWVYXI\NC�M@CHCIÊ_CBAXI&NCPMDcV(PU?AH �L3_CLFB�V(PUB}NC�U@SH�](xe_�?<V`]¦XI²V`PMyz@CI�XIcV`L»V\PUH(V(BRPMHCQ �I<y|@SI&p
NC?FHCD,?FH QR�cXI&D<LFB�V(I�NS@3_�?FQ�V(@CJUL»V}Á�¯M>À¯MÂ�¯ ê @�¾c?F@CBGNC�U]z@CPÇ?FH QRI/BRI<HCN D&?F[\_�V(I&pÇD&?F[\[\I
HC?F@CQ�fCI&BRBG?FHCQ¬_CJM@CQ"JU?FPMHCp³yz@CI\JML+yz@CI<Q�V(PU?FHKHC�MI&Q�V3_CLFQ"NC@nV`?A@�V JUPcXI&I �L+JUL8QGI&D&?AHCNCI
D&?FHSNCPgV(PU?AHrD<Pg©ªNCI&QGQR@CQzÆÇ[\LFPUQ�I<JUJMIrXI²V`LFPWV/I&QGQRI<H`V(PUI<JUJMI}NSLFHCQ�JUL"D&?AHCD&I<_�V`PM?FH NC�UÁ�PMHCQ�V(I&PMHCp
>$?|NC?FJMQRâzPMp«IcV;Â�?AQRI&HS¯

É}?A@CQÎBGLF_C_�?FB�V(?FHCQ8NC�MLF¢�?FBRN�D&PW©^LF_SB �I&Q8JMIKBGLFPMQR?FHCHSI&[\I&H(V�[\L<V(]¦XI&[\L<V(PUyz@CI�yz@CI
Í�I&JMJ«L\_C@C¢CJMPGXI;I<HdãFä��� Y¯ÀÁ�HCQG@CPWV`I:HS?F@CQ,_CLFQGQRI&BG?FHCQ/LF@�u¡f¿LFBGPULAH`V(I&QG¯
ê ÉSHhNC�M?F¢�V(I&HCPMB\@CH~V`I<Q�VÎI&Ë�I&D²V`PM�}NCI8QR?AHh](xe_e?»V`] �I<QRI&p,Í�I<JUJq_SBR?F_�?FQRI8LFJM?FBGQÊNCI

D&?FHSQRPMN³XI&BGI&BqJML=D&?FBGBAXI<JUL<V(PU?AH¡I&H(V`BGI�� X IcV_� V _�?F@CB±NCI&Q5?FBRPMI&H(V`L»V`PM?FHCQqyz@CI&JMD&?AHCyz@CI&Q
Ì �LstFLA@CD^]CI~I²V Í �LsNSBR?FPWV`I<¯�­C?APgVaf'ITghSZ´ji�g^µlk~JMLsJM?FP�NSId_CBG?F¢CLF¢CPMJMPgVYXIdNCIJI�¯/°�L
D&?FBGBAXI<JUL<V(PU?AH+I<Q�V
m ´HÌ�S Í µ�à m ´j�QXq´TÌTS�I�µ 3 �QV{´ Í S4IÇµRµ�à g i g �QXq´HÌ�S�I g µ 3 �QV{´ Í S�I g µ ´n�po�oTo�qHÅ4q µ
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¥qI&QbD&?ABRBAXI<JUL»V`PM?FHCQ�QR?AH`V�[\I<QR@CBGLF¢CJMI&QZIcue_¦XI&BGPU[\I<H`V(LFJMI&[\I&H(V`pÎ_C@CPMQRyz@C�MPUJnQG@Q�½VºNCI
BAXI<_³XIcV(I&B¬@CHstFBGLFHCNKHC?F[:¢SBRIR1 NCI ��?FPMQ;JM�UI²ue_³XI&BGPUI<HCD&I¡I²V¡NS�GXI²V`LF¢CJMPMB:JMLÎD<?FBRBAXI&JML<V`PM?FH
I&[\_CPMBRPMyz@CIÅI<H`V(BRIZJUI<QKBAXI&QG@CJgV(L<V`QKNCIbtFLF@CD^]SIÅIcVhD<I&@�u	NCIbNCBG?FPgV(I&¯\¥qI&B®V`I<QRp JUI<@CB
[\I&QR@SBRI I&Ë�I&DcV(PgfCI3I<Q�V3NCPp�\D<PUJMIrD<LFB"NCLFHCQ"@CHSIrI²uÀ_¦XI&BRPMI&HSD&I3D<?FHCD<B �IcV(I3JMI&Q"BAXI<QR@CJWV`L»V`Q
QRPMtFHCPMÉCD&L»V`PM��Q¬QG?FH(V [n¶I&JGXI&Q �LnNCI\HC?F[:¢SBRI&@�ub_C]¦XI<HC?F[ �I&HCI<Q:PMHCN¦XI<QRPMBRLF¢CJMI&Q¬IcV NS?FPgfCI&H(V
¶IcV(BRI�QG?FPUtAHCI&@CQGI&[\I&H(V�V`BGPGXI<Q|ÆY[\LFPMQ¦HC?A@CQ³��LFPMQR?FHCQ³D<?FHCÉCLAHCD&I,LF@�u3Icue_¦XI<BRPM[\I&H(V`L<V(I&@CBGQR¯
°�I&Q=BAXI&QR@SJgV(L<V`Q=NSI¡D&I<Q^1 Icue_¦XI<BRPMI&HCD<I&Q\_eI<@�fYI<H(V�¶I²V`BGI¡I&HCBGI&tFPMQ�V(BAXI<QÊQR?F@CQ:JUL~��?ABR[\I
NC�M@CHbV(LF¢CJMI&LF@ºD&?F[\[\I�D&I&JM@CP¬_CBAXI<QRI<H`VYXIs_CJM@CQ+]CLF@�Vw´�_SLFtFI e �;�Fµ¿�½JMLhD<?FBRBAXI&JML<V`PM?FH
I&[\_CPMBRPMyz@CIr5 I<Q�VbJMLw[\?ªxYI&HSHCIhNSI&Qv_CBG?¿NC@SPgV(Q~NCI&QOXI<JGXI<[ I<H(V`QENCI�JMLwNCI&@�uÀP �I&[\I
D&?FJM?FHCHSI�NC@"V`LF¢SJUI<LF@r_SLFB±JMI&Q¬XI&JcXI&[\I<H`V(Q�D&?ABRBRI<QR_�?FHCNCLAH`V(Q5NCI/JML,V(BR?FPMQRP �I&[\I}D<?FJM?FHCHCI<¯
Ç{�ULA_CB �I<Q$JML{JU?FP|NCI<Q³tFBRLFHSNCQ¦HC?F[;¢CBRI<Q/´�_C@SPUQGy|@SIqJU�MIcue_¦XI<BRPMI&HCD<I�I<Q�V,BGI&_CBG?¿NC@SDcV`PM¢CJMI&µ³JML
D&?FBGBAXI<JUL<V(PU?AH¬I<[\_CPUBGPUyz@CI�5hQGI&BRL/NC�MLF@�V(LFH(V5_SJU@CQ�_CBG?¿D^]CI�NCI�JML/D<?FBRBAXI&JML<V`PM?FHqV`]¦XI<?FBRPMyz@CI
m ´HÌ�S Í µ,yz@CIs1 QGI&BGLr_CJM@CQ/tFBRLAHCNCp«JMI&QrXI&D&LAB�V`Q/QR@S_³XI&BGPUI<@CBRQ �Lr_CJM@CQGPUI<@CBRQ���?FPUQYt 1 HCI
QRI"_CBG?¿NC@SPUQGLFH(V:_SBRL<V(PUyz@CI<[ I<H(V}¾cLF[\LFPMQR¯
­C@C_S_e?FQG?FHCQ;y|@S�U?FHsI&Ë�I&DcV(@CI¡yz@CL<V(BRI QAXI<BRPMI&Q=NC�MIcue_¦XI<BRPMI&HCD<I&Q¿��NCLFHCQ;JULÎ_CBRI<[\P �I<BRI

?FH¡?FBGPUI<H(V`I&BGL=JM�ULFHSLFJgxeQGI&@CBqQGI&JM?FHçÌ è �L=tFLF@CD^]SI½IcV Í è �L:NCBR?FPWV`IÇÆ�NCLFHCQ5JUL=QGI&D<?FHCNCI£Ì è�L¡tFLF@SD^]CI=IcV Í � �LnNSBR?FPWV`IÇÆ$NSLFHCQ½JML;V`BG?FPMQRP �I&[\IXÌ � �L¡tFLF@CD^]SIÊIcV Í è �L¡NCBG?FPWV`IÇÆ$NCLAHCQJUL\yz@CL<V(BRP �I&[\I�Ì � �L\tFLF@CD^]SI;I²V Í � �L\NCBR?FPWV`I<¯S�"HÎ_�I&@�VÎXI<D&BRPMBRIe�
m ´HÌ è S Í è µ|Æ m ´HÌ è S Í � µ|à ´n�po�oTo�q Ðuq µ

à g i g � X ´HÌ è S�I g µ 3 � V ´ Í è S4I g µZÆv� X ´HÌ è S4I g µ 3 � V ´ Í � S�I g µ

à g i g �QX,´HÌ è S�I g µ 3 �QV{´ Í è S4I g µ Å��w�QXq´TÌ � S�I g µ 3 �QV{´ Í � S4I g µ

Æ g i�g � X ´HÌ è S�I)g�µ 3 � V ´ Í � S�I)g�µ Åx�D� X ´HÌ � S�I)g�µ 3 � V ´ Í è S�I)g�µ

�"H¡L:QGPU[\_CJMI&[\I&H(V;BRL�¾c?F@�VYXI�JUI<Q!V`I<BR[\I&Qq_SBAXI&DSXI&N¦XI<QqNCIY�¼yz@CPeQR�MLFHCHz@CJMI&H(V¬[:@�V(@CI&JMJMIc©
[\I&H(V`¯ XÁ¹V(LFH(V NC?FHCH¦XI\yz@CIy� X ´TÌTS�I)g�µ{IcVy� V ´ Í S4ITg<µ½HSIÊ_CBRI<HCHCI&H(V"¾cLF[\LFPMQ{NC�MLF@�V`BGI
f¿LFJUI<@CB�yz@CI°Ã¯Å³?F@¯Æ�Å<pzJMI&Q�Icue_CBGI&QRQGPU?AHCQ¦NCI�JUL���?FBR[\IcÅ��+� X ´HÌ�S4I g µ 3 � V ´ Í S�I g µ!QG?FH(VV`?F@�V`I&Q!_e?AQRPWV`PWfYI&Q$IcVqJMI&Q$Icue_CBRI<QRQGPU?FHSQ³I&H=��LFD²V`I<@CB$NCI±JUL}��?FBR[\IH� X ´TÌ�S4ITg»µ 3 � V ´ Í S�I)g»µQR?FH(VÎXI&tALFJUI<Q �LáÅ{I&HÊf¿LFJMI&@CB,LF¢CQG?FJM@CI&p«NC?AHCD"NC�ULA_CB �I<Q�JM�UPMH¦XI<tFLFJMPgVYXI¬NSI¬JML [ ?ªxCI&HCHCIe�

z m ´HÌ è S Í è µ|Æ m ´TÌ è S Í � µ z { g iug Åc�|� X ´TÌ � S4ITg»µ 3 � V ´ Í � S4ITg�µ Ã

Ã g i�g Åc�w� X ´HÌ � S4ITg^µ 3 � V ´ Í è S�I)g^µ

{ Ð�� m ´TÌ � S Í � µSÃ m ´HÌ � S Í è µ ´n�po�oTo�q e q µ
NC�M? �@n?FHÎN¦XI&NC@CPWV

z m ´HÌ è S Í è µìÆ m ´TÌ è S Í � µSÃ m ´HÌ � S Í � µ>Ã m ´HÌ � S Í è µ z { Ð ´n�po�oTo�qj.uq µ
e;Ö Ï
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z Æ m ´HÌ è S Í è µ]Ã m ´TÌ è S Í � µSÃ m ´HÌ � S Í � µ>Ã m ´HÌ � S Í è µ z { Ð ´n�po�oTo�q �uq µ

¥qI&JMLÊBRI<Q�V`InXI²fePUNCI<[\[ I<H(V/feBGLFPeQGP¹?FH¡_�I&BG[:@�V(I£Ì è L^fCI&D£Ì � ?F@ Í è LªfYI<D Í � peNC?FHCD}?FHL\��?FBRDSXI&[\I&H(V:LF@CQRQGP
z m ´HÌ è S Í è µSÃ m ´TÌ è S Í � µZÆ m ´TÌ � S Í � µSÃ m ´HÌ � S Í è µ z { Ð ´n�po�oTo�q úuq µ
z m ´HÌ è S Í è µSÃ m ´TÌ è S Í � µ>Ã m ´TÌ � S Í � µ|Æ m ´HÌ � S Í è µ z { Ð ´n�po�oTo�q f q µ

É}�MPU[\_�?FB�V(I~JMLFyz@CI&JMJUIvNSI~D&I<Q¡yz@CL<V`BGI~PMH³XI&tFLAJUPWVYXI<QnI&Q�VvLF_C_�I&JGXI&Iv���Ê��Næ|Ã�� �c����~���R}"�`��� ¯
Á�JUJMI&Q�BAXI&QG@CJgV(I&H(V;NC?FHCD}[ L»V`]¦XI<[ L»V`PMy|@SI&[\I&H(V;NCI&Q5]`xe_�?<V`] �I&QRI<Q,_CBAXI<LFJULA¢CJUI<QRp �L:QRLªfY?FPMB
yz@CI~� X IcVQ� V QR?FH(VdNCI&Q£ã&�&���`� �c�&�Y�rNCIJI¨IcVdNCIdJM�U?ABRPMI&H(V`L<V(PU?AHÅNCI+JU�MLFHCLAJgxeQRI<@CB
BRI<QR_�I&DcV(PU��¯
°�I�_CBR?F¢SJ �I<[ I�I<Q�Vë[ LAPUH(V`I<HCLFH(V yz@CI D<I&Q�PUH¦XI&tFLFJMPWVYXI&QOQG?FH(V�fePM?FJGXI&I&Q�_CLFBOJML

§¨XI&D<LFHCPMyz@CIEy|@SLFH(V`PMy|@SI&¯{¥qI&JMJMIc©^D<P½_CBAXIcfY?APgV�I<H�I<ËeI²V�yz@CI m ´HÌ�S Í µ�à ÆÎD<?FQ ô p}? �@
ô I&Q�V:JM�ULFHStFJUI"I<H`V(BRI¬JUI<Q�NSPUBGI&DcV(PU?AHCQªÌ3I²V Í ¯�Ç{�MLF_CB �I&Q,JUL §¨XI<D&LFHCPMyz@CI:yz@CLAH`V(PUyz@CI:?FH
LF@CBGLFPgV¬NS?FHCD

� à z m ´HÌ è S Í è µ]Ã m ´TÌ è S Í � µSÃ m ´HÌ � S Í � µZÆ m ´HÌ � S Í è µ z ´n�po�oTo�q �uq µ
à z D&?FQ ô è ÃhD<?FQ ô � ÃhD<?FQ ô � Æ�D&?AQ ô � z ´n�po�oTo�q Ö q µ

? �@ ô è I<Q�V=JU�MLFHCtFJMI:I<H(V`BRI[Ì è IcV Í è p ô � JU�MLFHCtAJUI;I&H(V`BGI[Ì è IcV Í � p ô � JM�ULAHCtFJMI:I&H(V(BRIâÌ �IcV Í è p�IcV ô � JU�MLFHCtAJUI�I&H(V`BGIdÌ � IcV Í � ¯�¥q]C?FPMQRPMQRQG?FHCQ,LFJM?FBRQ±D&I&Q5y|@SL<V`BGI½LFHCtFJMI&Q±D&?F[\[\IQR@CB,JML\ÉCtF@CBGI�� Ö ¯

K�L�D�A
�ZM�¬

e;Ö Å



g�h�i^j�k;l�l�mh'nporqtspk+uQiwvyx{z|x{}~x
¥qIcVGV`IvD<?FHCÉCtF@SBRL<V(PU?FHO_CLAB�V`PMD&@SJUP �I&BGI�NSI&Qnyz@CL<V(BRIvNCPMBRI<DcV`PM?FHCQÚÌ è pdÌ � p Í è p�IcV Í �D&?FBGBRI<QR_�?FHCNOLF@O[\L<uePU[;@C[ NCIvJMLbD&?F[;¢CPUHSLFPUQG?FHp�po�oTo�q Ö q�NSI&Qnyz@CL<V(BRIED&?FQGPUHz@CQG¯

Ç{LFHCQ½D<IcVGV`I\D&?FHSÉCtF@CBGL<V`PM?FHE_CLFB®V`PMD&@CJMP �I<BRI\?FH¡V`BG?F@�fCI yz@CI � à Ð t ÐF¯Z�"BGp$NC�MLF_CB �I&Q
JU�MPMH³XI&tFLAJUPWVYXI_�po�o�o�q f pÀ?FH8NCIcfeBRLAPgV:LªfY?FPMB � { ÐF¯

É}?A@CQÊHCIn_CBAXI&QRI<H(V`I&BG?FHCQ\_CLFQÊPMD&P5@CHCI¡N¦XI<[\?FHCQ�V(BRL<V(PU?AHhN¦XI<NC@CD²V`PWfYI8NC@b��LFPWVnyz@CI
m ´HÌ�S Í µ à Æ+D&?FQ ô �L�_CLFB®V`PMBZNS@	��?FBG[\LFJUPMQR[\I�NCIOJUL�§¨XI<D&LFHCPMyz@CI�y|@SLFH(V`PMy|@SI&¯
§~LFPMQ¦PMHCNCPMy|@S?FHCQ�©ªI&H\JMI&Q³BRLAPUQG?FHCQR¯¿>$LFB$NCI&Q³D<?FHCQRPMN¦XI<BRL<V(PU?FHSQ³t«XI&H¦XI<BRLFJMI&Q³NS�UPMH(fSLABRPMLFHCD&I<p
?FHT_�I&@�V�D<?FHCD<JU@CBGIwyz@CIwJUI<Q�D&?ABRBAXI<JUL»V`PM?FHCQ m ´TÌTS Í µ�HCIwNC?FPWfYI<H(V�N³XI&_�I&HCNSBRIwyz@CI
NCI JM�MLFHCtFJMI ô I&H(V`BGI¼JUI<Q¨NCI<@�u NSPUBGI&DcV(PU?AHCQR¯~¥qI<JUL BAXI&QG@CJgV(I¼QRPM[\_CJMI&[\I&H(V�NCI¼D<I
yz@CI�JMI&QvBAXI<QR@CJWV`L»V`QvNC?FPWfYI<H(V�¶I²V`BGI�JUI<Qv[n¶I&[\I&QEQRP;?FHÅV`?A@CBRHCI�tAJU?F¢SLFJUI<[\I&H(VvV`?F@�V
JUI�NCPMQR_�?FQRPWV`PM�ÊNCLFHSQdJM�UI<QR_CLFD<Iw´®QRPMHC?FH¼JM�UI²ue_³XI&BGPUI<HCD&I�NCPMQ�V(PUHStF@CI&BGLFPWV�@CHCIKNCPMBRI&D²V`PM?FH
_CBRPWfePUJcXI&tAPGXI<I&µR¯}>$LFBrLFPUJMJMI&@CBGQRp}NS�ULF_SB �I&Qn@SH¨_CBRPMHCD<PU_�I~NCI~JML�§¨XI<D&LFHSPUyz@CIEyz@CLFH(V`PMyz@CI
LF_C_�I&JGXIr_SBRPMHCD&PM_eI3NCIrD<?FBRBGI&QG_e?FHSNCLFHCD<I&p5JMI3QG_CPMH�NCI JULÎ_CLFB�V(PUD<@CJMI3NC?FPWV3QR�MPUNCI<H(V`PMÉCI&B
�L8@CHK[\?F[\I<H`V3D&PMH¦XI²V`PMy|@SI3JM?FBRQGy|@S�U?FHK_CBRI<HCN�QRL+[ ?ªxCI&HCHCIrQR@CB¬@CH�tFBRLAHCNEHC?F[:¢SBRI
NCI½_CLAB�V`PMD&@SJUI<QR¯«¥q�MI&Q�V;D<I{_CBRPMHCD&PM_�I{y|@SP¹PU[\_�?FQRI{yz@CI"JMLÊ��?FHCD²V`PM?FHnNCI ô [\I&H(V(PU?FHSH³XI&I
QR?FPWV¬?F¢CJMPMtFL<V`?APUBGI&[\I&H(VäÆÎD<?FQ ô ¯
°�L�HCL<V(@CBRIÎQRI~D<?F[\_e?AB�V`IÎD&?F[\[\I~JMIdNCPWVvJML�§¨XI<D&LFHSPUyz@CIvyz@CLFH(V(PUyz@CI<p½IcV~HC?FH

QRI<JU?FHvJMI&Q{](xe_�?<V`] �I<QRI<Q;yz@CP¦D<?FHCNC@SPUQGI&H(V �L¡JU�MPMH³XI&tFLAJUPWVYXIÊNCIÊÍ5I&JMJU¯!°�LnNSPUQGD&@CQGQRPM?FHKNSI&Q
D&?FHSNCPgV(PU?AHCQ±NSI�JM�UI²ue_³XI&BGPUI<HCD&I½NSIcfeBRLFPWV}[ LAPUH(V`I<HCLFH(V{HS?F@CQ�_eI<BR[\IcVGV`BRI/NCI³fY?FPMB�D&I/y|@SP
I&Q®VÊ��LF@�usNCLFHSQ}D&I<Q½](xe_e?<V(] �I&QGI&QG¯³>�@SPUQGy|@SIÊÍ�I&JMJ$JMI&Q�L¡Icue_CBGPU[EXI&I<Q"QR?F@CQ}@CHCI:��?ABR[\I
[\L<V`]¦XI<[\L<V`PMyz@CI�BGPUtA?F@CBRI<@CQRI<pÇPUJYNCI²feBRLFPWV;¶I²V`BGI/_�?FQGQRPM¢CJUI/NCI¦V`BG?F@�fCI&B�JU�M?FBRPMtFPMHCI,IcueLFD²V`I
NCI"JU�MI&BGBRI<@CBR¯SÇ{I<@�uED&?AHCD&JM@CQRPM?FHCQ�_e?AQRQRPM¢CJMI&Q³fePUI<HCHCI&H(V=PU[\[�XI&NCPML<V(I&[\I&H(V �L\JM�UI<QR_CBGPgV¹�
�½ÚÇÓ(Ó(Ö®Þ�Ö®ß�Ö®ÙF?Ò����CÐÇj|É}?F@SQ:LªfY?FHSQ:QR@S_C_e?AQAXI3yz@CI�� X ´HÌ�S4IÇµ:HSIrN¦XI<_eI<HCNCLFPWVn_SLFQ

NCI Í p/HCP�� V ´ Í S4IÇµ3NCI×Ì$Æ�_�?F@CB Icue_CJMPMy|@SI&BnJMLÎfePU?FJML<V(PU?FHÅNCIdJM�UPMH¦XI<tFLFJMPgVYXI~NCIdÍ5I&JMJ
?FHÅ_�?F@CBGBRLFPWVÎNC?FHCDÎLFNC[\IcVGV`BGIdyz@CIQ� X IcVQ� V QR?FH(V~NCI&Qr��?FHCDcV(PU?AHCQ3NCI�Ì��`��NCI
Í p�� X ´HÌ�S Í S�I�µ{I²VY� V ´ Í S'ÌTS�I�µG¯Z�"H~_�I&@�V\I<HEI&Ë�IcV\QGI=D&?FH(f¿LFPMHCD&BGIÊ��LFD&PMJMI&[\I&H(V yz@CI
JUL3N³XI&[\?FHCQ®V`BGL<V`PM?FHED&PW©^NCI<QRQG@CQ{NCIÊJM�UPMH¦XI&tALFJUPWVYXI:HCI=[\LFBRD^]SIÊ_CJU@SQ{y|@SLFHCNR� X ?F@R� V
N¦XI&_�I&HSN �L JUL\��?FPMQ,NCI�ÌrI²V:NSI Í ¯
�½ÚÇÓ(Ó(Ö®Þ�Ö®ß�Ö®ÙF?Ò�� � k!jªÉ}?F@SQÎLªfY?AHCQ\fe@ºy|@SIKJM�U](xe_�?<V`] �I<QRIKBRIcfCI&HCLAPgV �LhI²uÀD<JU@SBRI

V`?F@�V`I{LFD²V`PM?FH8NC@8]CLFQRLABRN8_e?AQ�VYXI<BRPMI&@CBGI �L JMLÊD&BAXI&L<V(PU?AHÎNCI{JML\_CLFPMBRI{?F@ �LÊJML\É�ueL<V`PM?FH
NCInJM�U?FBGPUI<H(V`L<V(PU?FHbNCI<Q\LFHCLFJWxeQRI&@SBRQR¯w�"Hb_eI<@�V+NC?FHSDbXI&tFLFJMI&[\I<H`VÎBGI&HC?FHSD&I&B �LED&I<JULA¯
ê PMHCQRPMp�QRP�?FH~I²uÀD<JU@�VÊJML3_�?FQRQGPU¢CPMJMPgVYXIP1D��Å<p�JML3§¨XI<D&LFHSPUyz@CI=yz@CLAH`V(PUyz@CI:PU[\_CJMPUyz@CI<BRLFPWV
yz@CI¡JMI3]CLFQGLFBRN�PMH(V`I<B�fePUI<H(V+�Ê��`�^�R�^��Ã&���<�RÏ+�R���$_�I&HCNSLFH(V8yz@CI¡JMLv_CLFB�V(PUD<@CJMI;V`BGL^fCI&BGQRI
JU�MLFPM[\LFH(V`pSI²V/JU�MIcue_¦XI<BRPMI&HCD<I,NC� ê QR_�I&D²V}_SBR?F@�fCI&BGLFPgV/N¦XI&ÉCHCPWV`PWfYI<[\I&H(V½yz@C�MPMJCI&H\I&Q®V/¢CPMI&H
LFPMHCQRPM¯

��J½QG�ULFtAPgV�J �LbNCI&Q8NCI<@�u�_e?AQRQRPM¢CPMJUPWVYXI<QÎyz@CP�fÀPMI&HSHCI&H(VsJUIE_CJM@CQ8HCL<V(@CBRI<JUJMI&[\I&H(V �L
JU�MI&QG_CBRPWVeÆ;NS@¼[\?FPUHSQdNC�MLF_CB �I&Q~D<Isyz@C�M?FH¼_�I&@�V�I&Hh¾c@CtAI&B+I&HhfC?^xCLFH(VbJM�GXI²fY?FJM@�V`PM?FH
]CPMQ�V`?ABRPMy|@SI�NS@�N¦XI&¢CL<Vr� ¾cIvQG?F@�V`PMI&HSQ+_SJU@�Vz¶?<V�yz@CIvJM�UI<BRBRI<@CB8I&Q®V�NCLFHCQnJM�U](xe_�?<V`] �I<QRI
���&�¼�R�R�$� �c�R�c���RÏ+�R���Sã&�&��ÏâóÀ�&��`�:y|@SInJUI<QÊ_CBR?F¢SLF¢CPMJUPWVYXI<Qyi�g yz@CP5PUH(V`I<B�fePMI&HCHCI<H(V~NCLAHCQ
�po�o�oTqHÅ<p��po�o�oTq ÐFpeIcV��po�o�o�q e peQR?FH(V¬PMHCN¦XI<_eI<HCNCLFH(V`I<Q�NSI£ÌrIcV Í Æ¹D&I²VRV`I"](xe_e?»V`] �I<QRI
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��LF@CQGQRI\I&Q®V3D<I&_�I&HCNSLFH(V¡JM?FtFPMyz@CI\QRP³?FH�_CLFB®V NC@K_SBRPMHCD&PM_eI\yz@CI JUI<Q�¾cI&@�ubQG?FH(Vr��LFPgV(Q
LF@ [ ?A[ I<H(V{NCI/JUL;D&BAXI&L<V(PU?FHrNCI&Q�¾c@C[\I&LF@�u��M¯6ñ!?F@�V`I&Q±JUI<Q±QG_¦XI&D<@CJML<V`PM?FHCQ�QGLFHCQ±ÉCH3QG@CB
û û JU�MPMHC¸C@CI<HCD&I ü ü yz@C�MIcueI<BRD&I<BRLFPWV8D^]CLAD&@CH�NSI&Q¬NCI&@�uhLFHSLFJgxeQGI&@CBGQ:QR@SB;JM�ULA@�V`BGI ?AH`VsXIcVYXI
PUHSQR_CPMBAXI<I&Q5_SLFB�JUL;_CBRPMQRI/I&HrD&?F[\_�V(I�I²uÀD<JU@SQRPWfYI{IcVÊÃ������c�&����pYQRLFHCQ±I&Ë�?FB�V�D<BRPWV`PMy|@SI&p�NCI
JUL"_�?FQRQGPU¢SPUJMPgVYXIO1 � Å<¯C¥qI<B�V`I<Q±JML"_e?AQRQRPM¢CPMJUPWVYXI+1 � Ð"LF@SBRLFPWV�_eI<BR[\PUQ�@CHSI XI<D^]CLF_C_SL<V`?FPMBRI<p
[\LFPUQrI&JMJUIdHCIdBAXI&QR?A@CNwBRPMI&HC¯ ê f¿LFH(V~NC�UI<H(V`BRI<_CBRI<HCNCBGIvJUL�NSPUQGD&@CQGQRPM?FH �L�JULKQRI<DcV`PM?FH
QR@CPWf¿LFH(V`I<pYfC?ªxY?FHCQ³V`?A@�V¬NCI¬QR@CPWV`I"_�?F@CBRyz@C?AP«D&I&JML HCI"BAXI&QG?F@CNÎBRPMI&HC¯
¥q�MI&Q�V!¾c@CQ�V(I&[\I&H(V�NCLFHCQ�JUI�¢C@�V�NCI«V`I<Q�V(I&B�JUL/_e?AQRQRPM¢CPMJUPWVYXI�1 � Ð/yz@CI±NSI&Q�IcuzV`I<HCQRPM?FHCQ

NCI&Q+](xe_e?<V(] �I&QGI&QvNCI�Í�I<JUJ¬?FH(V¼XI²VYXI XIcV`@SNCPGXI<I&QÎNCLFHCQÎJUI<QdLFHCH¦XI&I&QdãFä-�-��¯dÉ}?F@CQÎJUI<Q
BRLF_S_e?FB®V`?FHSQqD&PW©^NCI<QRQR?A@CQ�QG?F@CQ/JUL\��?FBG[\I¬JML\_CJM@CQ�t¹XI&H¦XI<BRLFJMI"_e?FQGQRPM¢CJMI&¯
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e;Ö;e



g�h�i^j�k;l�l�mh'nporqtspk+uQiwvyx{z|x{}~x
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_CBR?|DSXI<NCI&BÎIcueLFD²V`I&[\I<H`VZNSIsJMLÅ[n¶I&[\I�[\LFHCP �I&BGIsyz@CI�NSLFHCQQ��oTo�o�q ÐhI²VD�po�o�o�q e p
I&HZBRI<[ _SJULÇÈD<LFH(V~��?ABR[\I&JMJUI<[\I&H(V0� X ´TÌ�S4ITg»µ\_CLFBÚÅdÆèÐ��¿´HÌ�S4ITg^µ I²V~� V ´ Í S4ITg»µ\_CLAB
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e;Ö .



¸6xI¹yo;l�qTºQk;uI»w¼�½�l�kr¾)or¾)s�n�s¿qGmh�iwh�qZi�qtorqTs�i�qtspÀ�Á)h
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�"H¬fY?APgV"yz@CI}JUI<Q5_C]¦XI<HC?F[ �I&HSI&Qqyz@CLFH(V`PMyz@CI&Q,QG?FH(V{@CHCI}[ LAtFHCPMÉCyz@CI½PMJUJM@CQ�V(BRL<V(PU?AH¡NC@
[\LF@�f¿LFPMQ @SQRLFtFI8yz@C�M?FHÅ_�I&@�VdI<Hh��LAPUBGI�ÆqHS?FHhyz@CI8JMLKB �I&tFJMI6Öw´\Ø�µÈàÚÙ~ØÜÛaÙ^´
_C@CPMQRQGI{NCLFHCQqD<I&B�V(LFPMHCQqD&LFQ�¶IcV`BGI½��LF@CQGQRI<p¹[\LFPUQqJMI&QÊXI<_CBRI<@�fYI<Q,NC?FPWfYI&H(V¬D<?FBRBGI&QR_�?FHCNSBRI
�L¡NCI<Q¬_�?FQGQRPM¢CPUJMPWVYXI&Q"BAXI&I&JMJMI&Q{IcV HS?FH �LnNCI&Q{I²uzV`BRLA_e?FJML<V(PU?FHSQ{_C@CBRI<[\I&H(VrPU[\LFtFPMHCLFPMBRI<Q
NCI"HC?FQ,_�I&BRD<I&_�V(PU?AHCQR¯
>�BRI<HC?FHCQ�I&HCD<?FBRI,@CH IcueI<[ _SJUI<¯6ñ�?F@�V�LF@\N¦XI<¢C@�V�NCI,JM�U?F@�fÀBGLFtFI<pYHC?F@CQ�LªfY?FHSQ�I²ueL<©

[\PUH¦XI}´�D<��¯AaFjlkep�_CBGI&[\PUI<B!I²ueI&[\_CJMI&µ$JMI&Q�BAXI<_CLFB®V`PWV`PM?FHCQ�_e?FQGQRPM¢CJMI&Q$NSI�V(BR?FPMQ�¢e?F@SJUI<Q!NCLAHCQ
NCI&@�uZ¢e?(¶ ·WV`I<QR¯³­CI<JU?AHsJMLÎQ®V`L<V(PUQ®V`PMy|@SI3NCI\Í�?FQGI&p�PMJ³HC�gxZLªf¿LFPWVry|@SIryz@CL<V(BRIKXI&_CBGI&@�fCI&Q
_e?AQRQRPM¢CJMI&Q}´�JMI&Q�[\?¿NCI<Q�NC�U?|D&D<@C_CL<V(PU?AHCµ±I²V�QRPY?FH\D&?A[ _SLFBRLFPWV�LF@�u8]z@CPWV}NCPUQ®V`BGPU¢C@�V`PM?FHCQ
D&JMLFQRQGPUyz@CI<QRp�?FH8_e?A@�f¿LFPgV;D<?FHCD&I²fY?FPMB/JUI<QrXI²f5XI<HCI&[\I<H`V(Q
���×�²_SLFB�V(PUD<@CJUIa1 � ÅvNCLFHSQÎ¢�?`¶ ·WV`I|Ý=p{_CLFB®V`PMD&@CJMI&Qh1 � ÐhIcV�1 � e NCLFHCQ+¢e?(¶ ·gV(I�Þ$�
ßv�Ó��_CLFB�V(PUD<@CJMI�1h�NÐhNCLAHCQd¢�?`¶ ·WV`IwÝ=p"_CLFB®V`PMD&@CJMI&Qh1D��ÅvIcV¦1D� e NCLFHCQÎ¢e?(¶ ·gV(I�Þ$�
Ê��á��_CLFB�V(PUD<@CJMI�1 � e NCLAHCQd¢�?`¶ ·WV`IwÝ=p"_CLFB®V`PMD&@CJMI&Qh1 � ÅvIcV¦1 � ÐhNCLFHCQ+¢e?(¶ ·gV(I�Þ$�
NC?FH(V JML+BAXI&@CHSPU?FH�D&?AHCQ�V(PgV(@CI&BGLFPgV3JMIÊ[ ?|NCI\NC�M?¿D<D&@C_SL<V`PM?FH��²@CHCI\_CLFB®V`PMD&@CJMI\NCLFHCQ"JML
¢e?(¶ ·gV(IhÝ=p½NSI&@�u�_SLFB�V(PUD<@CJUI<Q8NCLFHCQ8JML�¢e?(¶ ·WV`IwÞ$�b§~LFPMQ8D&I&QbXI²f5XI<HCI&[\I<H`V(QdHCIvQG?FH(V
_CLFQnBAXI&I&JMQzÆ{HC?F@CQnJMI&Q8LªfY?AHCQ8B»¶Icf±XI<QR¯{>$?A@CBnyz@C�UPMJMQ+QG?FPMI&H(VKBAXI&I<JUQGp{PUJ}��LF@CNCBGLFPgV�yz@C�MPMJ
IcuePMQ�V`I�?F¢¿¾cI<DcV(PgfCI&[\I&H(V�@SHº[\?ªxYI<H NCIENCPMQ�V(PUHCtA@CI&B+JUI<Q=V`BR?APUQ8_CLFB®V`PMD&@CJMI&QG¯d�}H�V`I<J
[\?^xCI&HÎIcuePUQ®V`I¬_e?A@CBqJUI<Q�¢�?F@CJMI&QGp«[n¶I&[\I;QGP«I&JMJUI<Q�QG?FH(V;LF¢CQR?AJU@C[\I<H`V:PMNCI&H(V`PMyz@CI&Q¿�!D<I
QR?FH(V"JMI&@SBRQ!V(BRL�¾cI<DcV`?APUBGI&QqNCLFHSQ�JU�MI&QG_CLFD<I&¯>É�?F@CQ�LªfY?AHCQqPUHSQRPMQ�VYXI{QG@CB�JML=_�?FQRQGPU¢CPMJMPgVYXI{NCI
D&LFJMD&@SJUI<B�NCI<Q�_SBR?F¢CLA¢CPUJMPWVYXI&Q�QRLFHSQ�D<?FHCHCL(¶ ·WV`BGI;JM�MI&QR_SLFD&I;NCI&QrXI&_CBGI&@�fCI&QGp$I&HÎBRI<D&?F@CBGLFH(V
�L~JMLvB �I&tAJUInNCI<QÊ_CBR?A¢CLF¢CPMJUPWVYXI<QÊD&?FHSNCPgV(PU?AHCHCI&JMJMI&QRp,I²V8PUJMJM@CQ�V(BAXInD&I<JULEQG@CBÊ@CH�IcueI<[ _SJUI
PUQGQR@hNCIÎJML�t«XI&H¦XI²V`PMyz@CI&¯/§~LFPMQrQGP,HC?F@CQ{fY?F@SJUPM?FHCQ LF_C_CJMPMy|@SI&B3D<IcVGV`I+B �I&tAJUI+LªfYI&DÎJUI<Q
XIcf±XI&HSI&[\I&H(V`QO�`S�ßxS'ÊTD&PW©^NCI<QRQG@CQRp�I&HÅXI&D&BGPgf¿LFH(V
Öw´j��µZààÖw´n� z ��µ 3 Ö¨´ª�¬µSÃrÖw´j� z ßEµ 3 Öw´\ß¬µ]Ã�Ö¨´j� z ÊKµ 3 Öw´TÊ¬µ�S

IcV½I&HnL<VGV`BRPM¢C@CLAH`V �L=D^]CLFD<@CHnNCI&QÊXI²f5XI&HCI<[ I<H(V`Q��`S�ßxS'Ê @CHSI½_CBR?A¢CLF¢CPMJUPWVYXI¡XI&tFLFJMI½_CLAB
IcueI&[\_CJMIqLF@}V(PUI<BRQ¦NCI5D&I&JMJMIqNC@Ê[\?¿NCI5NC�U?|D&D<@C_CL<V(PU?AHCpSHC?A@CQ¦LF¢�?F@�V(PUBGPU?FHSQ¦��LFD&PMJMI&[\I&H(V
�L3NCI<Q}BAXI&QR@SJgV(L<V`Q½��LA@�u¨´�D&�MI&Q®VR© �L<©^NCPMBRI;D&?FH(V(BRI&NSPgV(Q½_CLFB/JU�MIcue_¦XI<BRPMI&HCD<I&µG¯³>$?F@CB®V`LFH(V=PUJ�L
XIcVYXIv_e?FQGQRPM¢CJMI�NSIvN³XIcV(I&BR[\PMHCI&B8@CH�I&QG_CLFD<I�NSI&QZXI&_CBGI&@�fCI&Q+BAXI<I&JMp½D&I<JU@CP{NSI&Q8[\?¿NCI<Q
NC�M?¿D<D&@C_CL»V`PM?FHC¯|É}?A@CQ;LªfC?FHCQ/fe@KI&Hva`aFj��byz@CIrJUI<Q;[\?|NCI&Q¬NC�M?¿D<D&@C_CL»V`PM?FHs_�I&@�fCI&H(V
¶IcV(BRI¡N¦XI<D&BGPgV(Q _SLFB:NCI<Q\BRI&_SBAXI&QGI&H(V`L»V`PM?FHCQ\QR_CL»V`PMLFJUI<Q+´�_CLAB=IcueI&[\_CJMI8JUI<QÊtFBRLA_C]CPMy|@SI&Q
��?FBR[EXI<QrNCIDá IcVvNSI z µRp/LFJM?FBRQ yz@CIdJM�U�����&��
`�c��óÀÃ�� �c����ÊNCI<Q3_CLFB®V`PMD&@CJMI&Q3NCIÎÍ5?FQRIÎHCI
D&?FBGBRI<QR_�?FHCN �L�LF@SD&@CHCIdBRI&_SBAXI&QGI&H(V`L»V`PM?FHOQR_CL<V(PULAJUI<¯y�}HÅI&HCQGI&[:¢SJUIEÉCHCP�D&?F[\[\ID´
_eI<@�VqV`?A@�¾c?F@CBGQ{¶I²V`BGI¬BGI&_CBAXI&QGI&H(VYXI;_CLFBqNCI<Q/I<HCQRI<[:¢CJMI&Q}NCI"_e?FPMH(V`Q,QR@SB/NS@Î_CLA_CPUI<B,?F@
�L;N¦XI&��LF@�V(pYQRPÇQR?AHrD<LFBRNCPMHCLFJÇI<Q�V�V`BR?A_rtFBGLFHCNCp¹¶I²V`BRI,PM[\LFtFPMH³XI�LªfCI&D}HS?<V`BGI/PMH(V`@CPWV`PM?FHrNCI
JU�MI&QG_CLFD<I&¯�¥qI&JMLrHSI¬QGI&[;¢CJUI;_CLFQ½¶IcV(BRI�V`?A@�¾c?F@CBGQqJUI"D&LAQ/_�?F@CB,JML\BAXI&LAJUPWVYXI"yz@CLFH(V`PMyz@CI&¯
°��UI²ue_³XI&BGPUI<HCD&IºNC� ê QR_�I&D²V [\?FH(V(BRIOyz@CIOJUL���?FBG[:@CJML<V`PM?FH�[\L<V`]¦XI&[\L<V`PMyz@CI�y|@SP

D&?FHSNC@CPWV �LOJM�UPMH¦XI<tFLFJMPgVYXIZNSIZÍ5I&JMJÊHCIbD&?FBGBRI&QG_e?AHCN _SLFQ �L�JMLOBAXI<LFJUPWVYXI<¯Ê¥q�UI<Q�V�V`?F@�V
D&Inyz@C�MI&JMJUI8[\?FH(V`BGInBAXI<I&JMJUI<[ I<H(V`¯,¥qInHC�MI&Q�V+_SLFQ}V`LFH(V+JMIn¥qLFJMD&@CJ�NSI&QÊ_CBG?F¢CLF¢CPMJMPgVYXI&Q

.;Ï;Ð



¸6xI¹yo;l�qTºQk;uI»w¼�½�l�kr¾)or¾)s�n�s¿qGmh�iwh�qZi�qtorqTs�i�qtspÀ�Á)h
yz@CPeV`BG?F@�fCI J �LnQRI<Q"JUPM[\PgV(I&QRp�yz@CIÊJML8[ LAHCP �I<BRI½V`?A@�¾c?F@CBGQ{QR_CL<V(PULAJUIÊNCIÊD<?FHCD<IcfY?APUB¬JUI<Q
XI&_CBGI&@�fCI&QG¯�¥qI<B�V(I&QRp$?FHE_e?F@SBRBRLAPgV=D&?FHCQGI&B®fYI&B¬@CHCIÊNSI&QRD<BRPM_�V`PM?FH�[\L<V`]¦XI<[\L<V`PMyz@CI\y|@SP
V`PMI&HCNSBRLFPWV�_e?F@SB³BAXI&I<JUQ�NCI<Q;XI²f5XI<HCI&[\I<H`V(Q�V(I&JMQ±yz@CI�� g ��fMIäà�I g k`pYI&H BRI<D&?F@CBGLFH(V �L;JML
_e?AQRQRPM¢CPMJUPWVYXI�1h��Å5_e?F@SB³D&?F[\_�I&HCQGI&B�JUL"NCPMË±XI&BRI<HCD&I/I&H(V(BRI,JUL{BAXI&LFJMPWVYXI,yz@CLFH(V`PMyz@CI,IcV�JUI<Q
PUJMJM@CQRPM?FHCQÊNCI3HC?FQ=BGI&_CBAXI&QRI<H(V`L<V(PU?FHSQS��JML3f¿LFBRPMLF¢CJMI¡LFJGXI&L<V(?FPMBRI`�QXq´TÌTS�I�µ:N³XI&_�I&HCNSBRLFPWV
LF@CQGQRP/NCI Í IcV~NCIcfePMI&HCNSBRLFPWV6� X ´HÌ�S Í S�I�µG¯�§dLFPUQrPUJ/QRI<[:¢CJMIvD&JMLFPMBryz@CIdD&IdQGD^]¦XI&[\L
HCI�QGI&BRLAPgVbyz@C�M@CH LFB®V`PMÉCD&I<p=D&LABdJM�UI<BRBRI<@CBvI&Q®Vb_CJM@CQ~_CBG?F��?FHCNSI&¯~ñ�?F@�V�D&?F[\[\I�JUI<Q
XIcf±XI&HSI&[\I&H(V`Q �²JUL�_CLAB�V`PMD&@SJUI�I&Q®V¼_CLAQRQAXI<Iº_SLFBbJUI�V`BG?F@â1 � �®�Fp¡JMI&QëXIcf5XI&HCI<[\I&H(V`Q
�9IÓàãI)gé�8HCI\D&?FBGBRI&QG_e?AHCNCI&H(V �L+LF@CD&@SHK_C]¦XI&HC?F[ �I<HCIrBAXI&I<J^Æ³D&I\yz@CP³I&Q®V3BAXI&I<J³I&Q�VrJMI
BAXI<QR@CJWV`L<V½?F¢CQGI&B�f±XI\Ãc���c7�R�5JML/V(BRLªfYI<BRQAXI&I½NCI<Q�NCI<@�uÎLFHCLFJWxeQRI&@SBRQRpÀIcV}PUJ�I&Q®V{JM?FtFPMy|@SI}yz@CI
D&I<JUL"N¦XI<_eI<HCNCI/NCI&Q³NCPMBRI<DcV(PU?FHSQ°Ì¬IcV Í ´®I&H ��LFPWV,NCI ô µG¯Q�}HEXIcf±XI<HCI&[\I&H(V��9Iäà�I g �"y|@SP
QRI�QGI&BGLFPgV�_CBR?|NC@CPWV,Lªf¿LFH(Vqyz@CI7Ì"IcV Í HS�ULFPMI&H(V\XI²VYXI�É�u5XI<I&Q³I<Q�V,@CH:��LFH(V`LFQG[ I5IcV,HC?AH=@CH
_C]¦XI<HC?F[ �I&HCI<¯�ñ!?F@�V¬NC�ULA¢e?FBGNCp¹JM�UPMN¦XI<I¬NS�U@CHSI;PMHC¸C@CI<HCD&I¬HC?FH8D<LF@CQRLAJUIr´�BGI&[\?FH(V`LAH`V;JMI
V`I<[ _SQ±?F@"fY?ªxYLAtFI&LFH(V½_CJU@SQ�fePgV(I}yz@CI/JUL;JU@S[ P �I&BGI&µ±I&Q�V}NCP��\D&PMJUI<[ I<H(V"LFD&D<I&_�V(LF¢CJMI&¯ ê
_CBRPM?FBGP|I²V�NSLFHCQ$JM�MLF¢CQR?AJU@Cp|?FH;HCI5_�I&@�V�V`?A@�V`I<��?FPUQ!_CLFQ�_CJM@CQ½XI&D<LFB�V(I&B�D&I²VRV`I:XIcfCI&H(V`@CLAJUPWVYXI
yz@CI{JUI}¸C@CPMNCI"NCIyä"I&_CJMI&B¬´®D&��¯¹JMLÊÉCHnNC@8D^]CLA_CPgV(BRI}mna`a&µRpeJULÊ��?FBGD&I½tABRLªfePgV(L<V`PM?FHCHCI<JUJMI
NCIdÉ}I�åqV`?FHSp«?F@nJU�cXIcV(]CI&B,NCI{§dL<u�å½I<JUJM¯�§~LFPMQqQR�MLFtFPWVR©^PMJ¿feBRLAPU[\I&H(V;NC�M@CHCI"PMHC¸C@CI<HCD&I��

É}I�åqV`?FH+L\JU@SPg©ª[n¶I<[\I;PMHCQRPMQ�VYXI;QG@CB,JUI{��LAPgV¬yz@CI"JMLr��?FBGD&I{HC�MI&Q®V;y|@S�U@CHSI;BGI&_CBAXI&QRI<H�©
V`L<V(PU?AHdPMH`V(I&JMJUI<DcV(@CI&JMJUI\I²VÊyz@CI=QGI&@CJMIÊJULrJU?AP!yz@CLFH(V(PgV(L<V`PWfYIÊI<HÙÅ4Û�æ � XIcV(LFPgV:?F¢¿¾cI<DcV(PgfCI&¯
§~L<u�å}I&JMJ}L XI<D&BGPgV~D&I&JML�NCIÎJULK[n¶I&[\I~��LÇÈD<?FH �LK_CBR?F_�?FQ NCIdJM�GXIcV`]SI&BR¯c�"HÅ_�?F@CBRBGLFPWV
NCPMBRIwPMD&PnLF@CQGQRP8yz@CIOD&I<JUL�HCIOD&?À¶@�V(IwBRPMI&H�NC�MPU[\LFtAPUHCI<BhPMH(V`I<JUJMI&D²V`@CI<JUJMI&[\I&H(V�@SHCI
PUHS¸C@CI&HSD&IÊyz@CP$QGI=_CBG?F_CLFtFI:NC�U@SHvLFPU[\LFH(V �L3JU�MLF@�V(BRI=_�?F@CB���L^fC?FBRPMQRI<B{JU�M@CHvNCI<Q½QRI<HCQ
NCI½N¦XI²fePUL<V(PU?AHÎLF@nN¦XIcV`BGPU[\I<H`V;NCI{JM�MLF@�V`BGIÀ�eQRI&@SJUI"QRI<BRLFPWV¬?F¢¿¾cI<DcV(PgfCI&p«NCI5V(?F@�V`I{��LYÈD&?FHCp
JUL:JU?FP�yz@CLFH(V`PWV`L»V`PWfYI{NCI<QqD&?FBGBAXI&JML<V(PU?FHSQ�I&H×Æ+D&?AQ ô ¯À¥qI<JULÊHS?F@CQ�BGLF[ �I&HCI½I<HCD&?ABRI �L=JML
NCPMQRD&@SQRQRPM?FH~QG@CB/JULrHCL<V`@SBRI¬NCI;JML D&LF@CQGLFJMPgVYXI �L JUL ÉCHdNS@dD^]CLF_SPgV(BRI¬mna`a&¯¹°�L3_S]CBRLFQGI
DSXI<J �I<¢CBRI½NSIªÂ;LAJUPMJGXI<IÚ�²°�I�[ ?AHCNCI½I<Q�V"@CH3JUPWfeBRI¡XI<D&BRPWV"_CLAB5JMI}¥qBAXI<L<V`I<@CBRpeIcV½JUL=JMLFHCtA@CI
NCLFHCQ³JMLFyz@CI<JUJMI,PUJ¿I&Q�VrXI<D&BRPWV/I&Q®V/JUL£ÂÎXI&?F[EXI²V`BRPMI��{_�I&@�V3XI<tFLFJMI&[\I&H(V/QG�UPMH(V`I&BG_CBAXI²V`I<B±NCLAHCQ
JUIÊ[¡¶I<[ I\QGI&HCQ¿�¦_e?A@CB{NCPMBRIÊD&I\yz@C�MI&Q®V3@SH�¸S@CPUNSIÊ?F@E@CHCIÊ��?FBGD&IÊPMJ¦��LF@�V BGI&D&?A@CBRPMB �L
JU�MIcue_¦XI<BRPMI&HCD<IdQG@C¢¿¾cI&D²V`PWfYI<p}_CLFBÊI²ueI&[\_CJMIdJML�QGI&HCQGL<V`PM?FHhy|@S�U?FH�XI&_SBR?F@�fCIÎI<HEV(PUBGLFH(V
QR@CB;@CHCI¡D<?FBRNSI¡_e?A@CB;]SPUQGQRI&BÊ@SH�?F¢¿¾cI²V8JU?A@CBRN�Æ±JMI¡JMLFHCtFLAtFI3]z@C[\LFPMH�Icue_CBGPU[\I¡D<I&Q
QRI<HCQRL<V(PU?AHCQR¯½§dLFPUQ3JUL�JMLFHCtF@SI~NC@èÂ¬BRLFHCNÅ°�PWfeBRI~HSI~JUI<QnIcue_CBGPU[\Iv_CLFQGp}NC�MLF@�V(LFH(V
[\?FPUHSQ;yz@CI D&I JUPWfeBRIsXIcV`LAPgVrN¦XI²¾ �LÅXI&D<BRPWVrL^f¿LFH(V3yz@C�UPMJ¹xZLFPWV3NSI&Q ¶I²V`BGI&QqfÀPWf¿LFH(V`Q;_e?F@SB
XI&_CBG?F@�fCI&B+JUI<QRNCPWV`I<QdQRI<HCQRL»V`PM?FHCQR¯�Ç{?FHCD]­Zçè à Æ�é¦çæ�Û�æÉ�K?F@
5 à ÆÎD<?FQ ô QG?FH(V
_e?A@CB£Â;LFJMPMJGXI<IrNCI<Q:_C]SBRLFQGI&Q:NS@sJMLFHCtFLFtAIrNCI JM�U@CHSPgfCI&BRQGp5[\LFPMQ:JMI&Q¬BRI<_CBAXI<QRI&H(V(L<V`PM?FHCQ
PU[\LFt¹XI&I&QqNS�U@CH+LFHCtAI{y|@SP¹_e?A@CQRQGI&BRLAPgV;JMI&Qq_CJMLFH �I²V`I&Q,_�?F@CBqJMI&QqBGLF_C_CBG?¿D^]CI<B,NC@8­C?FJMI&PMJ
?F@¡NC�M@CHnQGPUtFHSLFJ�XI&[\PMQ�_CLFB5JU�M@CHnNCI<Q�LFPM[ LAH`V(Qq_e?A@CB5LFJMJMI&B�PMHC��?FBG[ I<B�JM�ULF@�V`BRI}QR@CB�QG?FH
?FBRPMI&H(V(L<V`PM?FH8HC�MI&HdQG?FH(V;_CLFQR¯
Ì��MLFP�tFLFBGN³XI³_e?A@CB«JUL,ÉCH¬JML�NCPMQRD<@CQRQGPU?AH:NCI�JML/_�?FQGQRPM¢CPUJMPWVYXI�1 � �F¯�Ç{�M@CH"_e?APUH(V±NCIÀfe@CI

_C@CBGI&[\I&H(V8[\L<V(]³XI&[\L<V(PUyz@CI<p5?FHÎfC?FPWVn¢CPMI&H�yz@CIrJUL~N¦XI&[\?FHCQ®V`BRL»V`PM?FH�NCI¡JM�MPUH¦XI<tFLFJMPgVYXI
NCI}Í5I&JMJeHCI���?FHCD²V`PM?FHCHCI�_CJU@SQ�QRP�JUI<Q5_CBG?F¢CLF¢SPUJMPgVYXI&Q@i g N¦XI&_�I&HCNCI<H(V"NCIdÌ=I²V Í ¯�É�?<V`?AHCQ
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V`?F@�VvNCIvQG@CPgV(Ivyz@CIvJUI<QKi�gÎHSIv_eI<@�fYI<H`VK_CLAQ~¶IcV`BGI~NCI<Qn��?FHCDcV(PU?AHCQnNCIÔÌbQRI&@SJUp½HSP
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� NCInJMLvD&PMBRD<?FHC�^XI<BRI&HSD&I+_eI<@�fYI<H`VÎQGI+_SBR?�¾cI²V`I&BÊLA@�[n¶I<[\I+_�?FPMH(V � ?FH�N¦XI<NC?F@C¢CJMI
D&IvNCPMLF[ �IcV(BRIv_�?F@CBnNCPMQ�V(PUHStF@CI&BnQG?FHOD�¶?<VYXIvtFLF@CD^]SI�NSIvQR?FHOD�¶?»VYXIvNCBG?FPgVZ´�NC?FHSDvQRL
JU?AHCtF@CI<@CB±V`?»V`LFJMI:I<Q�V yz@CL<V(BRI=��?FPMQ½JMI=BRLªxC?FHCµR¯ì�¬Hd_e?FQGIÊyz@CI=JMLnJU?FP!NCI=_CBG?F¢CLF¢SPUJMPgVYXI
�LrJMLFyz@CI<JUJMI:?F¢¦XI&PWVÊJMI;_CBG?¿D<I&QGQR@CQ½I<Q�V¬ß.-�?Ò<�¹Ý�Ö®Ø!Õ×ÚÇÞFACÞ!Ö®ß®Ö®ÙH?Ò�Ü!ÒzÓ¡Ø³ÚÇÖ®Û¹Ù(Ó � ß®Òvß®ÚÇÛ7�
Ü!Ý Ü!ÖþACáhàÒ|Ù&Õ�Ò¿¯³¥qI²VRV`I\JM?FP¦_�?F@CB{JML=fSLABRPMLF¢CJMIA�$p¦yz@CP¦I<Q�VrPUD<P¦JMLJIKNCIÊÍ�I&JMJMp³L+@SHCI
NCI&HSQRPWVYXI y|@SP³N³XI&_�I&HCNKNCIÈÌÎI²V3NSI Í ´�I&H���LFPWV NCI ô µGp³IcVrD&�MI&Q®V3_SBAXI&D<PUQAXI&[\I&H(V8D<I\y|@SP
L8_e?F@SB¬I<ËeI²V¡NS�UPMH(fSLAJUPMNCI&B;JUI<Q;PMH¦XI<tFLFJMPgVYXI&Q¬NCIrÍ5I&JMJU¯ ê PMHCQGP�JML+JU?FP³NSI#�Op³_e?A@CBÊ¶IcV`BGI
D&?F[\_CL»V`PM¢CJUI3L^fCI&DnJMI&Q=��LAPgV(QRp5N¦XI&_�I&HCN�NCI<QÊNCPMBRI&D²V`PM?FHCQXÌvIcV Í p±D&I¡yz@CP±I&Q®V8HCL<V(@CBRI<J
_C@CPMQRyz@CI\JM�ULF_S_CLFBRI<PUJ$NCIÊJULnÉStF@CBRIâ�+�n_CBRPWfePUJGXI&tFPMI\D&I<Q{NCI&@�u�NCPUBGI&D²V`PM?FHCQR¯³¥q�MI&Q®V J �L8JML
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D&?FHSD&JM@CQRPM?FH �L\JMLFyz@CI&JMJMI;D<?FHCNC@CPWV;JU�MLFHCLAJgxeQRI¬NC@+[\?¿N �I<JUI"t¹XI<?F[�XIcV(BRPMy|@SI&¯
�ê _CLAB�V`PMB½NCI:D&IcVGV`I=JM?FP!PUJ!I&Q�V LAPUQAXI=NCI=D<LFJUD<@CJMI&B{JMLn_CBR?F¢SLF¢CPMJUPWVYXI=_�?F@CB}y|@SI=NCI&@�u

_CLFB®V`PMD&@CJMI&Q=Q®xe[�XI²V`BGPUyz@CI<Q+´�D&�MI&Q®VR© �L<©^NCPMBRI¬V`I&JMJMI&Q=yz@CI#� X Ã1� V àþÐ�Ñ³µ¬LF¢�?F@�V`PMQRQGI&H(V
V`?F@�V`I&Q:NCI&@�u¨NCLFHCQÊJMLvBAXI<tFPM?FH�D&JMLFPMBRI¡D<?FBRBGI&QR_�?FHCNSLFH(V+LF@�D&LFQÊ? �@sJUI<QÊQRPMtFHCI&QÊQG?FH(V
?F_C_�?FQAXI<Q�´�D<��¯½ÉCtF@CBGIÔúrÅ<µS��I&JMJUIvI<Q�VºXI&tALFJUI �L�´�Å~ÆºD<?FQ ô µ�Û+ÐF¯½Á�HOI&Ë�IcV(p{JUI<QnNCI&@�u
_CLFB®V`PMD&@CJMI&Q}XIcV`LAH`V5NCPMLF[�XIcV(BRLFJMI&[\I&H(V,?A_C_e?AQAXI&I<QRp¿JU�GXIcf±XI&HSI&[\I&H(VÄ�²I<JUJMI&Q!LFBRBGPgfCI&H(V$V(?F@�V`I<Q
NCI&@�u~NCLAHCQqJUL`�&?FHCI}D&JMLFPUBGI��ÊI<Q�V¬PMNCI&H(V`PMyz@CI �LÊJM�GXI²f5XI<HCI&[\I<H`VÔ�²JML}¾c@C[\I&JMJMI½NCI{tFLF@SD^]CI
LFBRBGPgfCI±NSLFHCQ�JUL+�&?FHCI�D&JMLFPMBRI'�Fpz?F@ �L/JU�cXIcf±XI<HCI&[\I&H(VÄ�²JML³¾c@C[\I&JMJUI±NCI±NSBR?FPWV`I�LFBRBGPgfCI5NCLAHCQ
JULv�&?AHCIrD<JULAPUBGI��F¯�°�Ld_CBG?F¢CLF¢SPUJMPgVYXIrNSIrD<IcV�XI²f5XI&HCI<[ I<H(V`p5yz@CP"XI²V`LFPWV z ô z Û'ÑºJU?ABRQRyz@C�M?FH
_CLFB®V`LFPWV¡NSI3JM�GXI<y|@SPU_CBG?F¢CLF¢SPUJMPgVYXInNCI&Q:_e?FPMH(V`Q=NSI3JML~D&PMBRD<?FHC�^XI&BGI&HCD<I&p�I<Q�V¡[ LAPUH(V`I<HCLFH(V
è� ´NÅ3Æ"D<?FQ ô µGp|D<LFB$JMI&Q!_e?APUH(V`Q!QRPWV`@¦XI<Q¦QR@SB$JMI&Q$NSI&@�urLFBGD&Q$NSI5D&I<BRD<JUI�D<?FBRBGI&QG_e?FHSNCLFH(V`Q¦QGI_CBR?�¾cIcVRV(I&H(V,QG@CB³JUI5NCPULA[ �I²V`BGI�1á�ENC@ÊNCPMQRyz@CIqNCI�tALF@CD^]CI¬´lfYI&B®V`PMD&LFJSQR@CB¦JML{ÉCtF@SBRI
úrÅ»µ
QRI<JU?FH;NCI&@�u3QGI&tF[\I<H`V(Q¦NCI�JU?AHCtF@CI<@CB�´�Å®Æ{D<?FQ ô µCBEDGFGH�I�JqD^]CLFD<@CH�Æ¿JML�JM?FHCtA@CI&@CBÇV`?<V(LFJMI
NC@�NCPULA[ �I²V`BGIrN¦XI<NC?F@C¢SJGXIsXIcV`LAH`VQ.KBLDMFGH�I�J×p³JMIrBGLF_C_�?FB�V I<Q�V3¢CPUI<H è� ´�ÅcÆbD&?FQ ô µR¯³°�I
D&LFJMD&@SJÀL~XI²VYXI½I<ËeI<DcV`@¦XI �L=_CLFB®V`PMB5NCI½JML�¾c@C[\I<JUJMI½NCI½tALF@CD^]CI<p¹[\LFPUQ5D&I&JMLÊHCI�D&?FH(V`BGI&NCPWV
Hz@CJUJMI&[\I<H`V:JML Q®xe[�XI²V`BGPUI¬I&H(V`BGI"JUI<Q/NSI&@�un¾c@C[\I<JUJMI&Q¿�«QRP«?FH8Lªf¿LFPgV¬¢SLFQAXI"JMI¬D<LFJMD&@CJ«QG@CB
JUL=¾c@C[\I<JUJMIrNSI NSBR?FPWV`I<p³?FHKLA@CBRLFPWV{V`?A@�V _CBR?�¾cIcVYXI QR@SB¬JMI\NCPMLF[ �IcV`BGI01�� NC@�NCPMQRyz@CI
NCI/NCBR?FPWV`I:´�?A¢CJUPMyz@CI½QG@CB±JML:ÉStF@CBRIcúrÅ<µGpYIcVnXI²fePUNCI<[\[ I<H(V�V`BG?F@�f5XI}JMI�[¡¶I<[ I}BAXI&QG@CJWV`L<V(¯
°�I&Q�_SBR?F¢CLA¢CPUJMPWVYXI&QqI²V"JMI&Q�D<?FBRBAXI&JML<V`PM?FHCQqI<HÓÆÎD<?FQ ô NCI}JULÊ§¨XI<D&LFHSPUyz@CI"yz@CLFH(V`PMyz@CI

_eI<@�fYI<H(V~NC?AHCDnQRI8D&LAJUD<@CJUI<B\L�_SBRPM?FBRP�I<Hb_CLFB�V(LFH(V+HC?FHZ_CLFQÊNCI8JM�GXI<yz@CPU_SBR?F¢CLA¢CPUJMPWVYXI
NCI&Q±_e?APUH(V`Q�NCI�JUL;D&PMBRD&?AHC��XI&BGI&HCD<I&pÀ[\LFPMQ�NCI}JM�GXI<yz@CPU_SBR?F¢CLA¢CPUJMPWVYXI½NCI/JMI&@CBGQ5_CBG?�¾cI&D²V`PM?FHCQ
QR@CB³JMIqNCPMLF[ �IcV(BRI�1á��BRI&_SBAXI&QGI&H(V`LAH`V}JM�U?FBGPUI<H(V`L<V(PU?FH NCIqJM�ULAHCLFJWxÀQGI&@CB�BGI&QR_�I&D²V`PM��¯Y¥qIcVGV`I
HC?F@�fCI&JMJUIÊPMH(f¿LFBRPMLFHCD<I=HCI=QGI=BRLF[ �I<HCI �L¡LF@SD&@CHCI:NCI&Q½PMH(f¿LFBRPMLFHCD<I&Q{[\LFD&BG?FQRD<?F_CPMyz@CI&Q
NCI\JU�MI&QG_CLFD<I&¯�°��ULF_S_CLFBRI<H(V`I\N¦XI&_�I&HSNCLFHCD<I3_CLFB{BGLF_C_�?FB�V �L8JM�U?ABRPMI&H(V`L<V(PU?AHKNCIÎ���¤Ã�óÀ� �<�
LFHCLFJWxeQRI<@CB�HCIq_CBR?ªfePMI&H(V½yz@CI,NC@\D<?F[\_�V`LFtAIqNCI&Q�D&?BL ·UHCD<PUNSI&HCD<I&Q5NSIqQRPMtFHCIÀ�YJMI&Q�_�?FPMH`V(Q
QR@CB/JMLrD<PUBGD&?FHC�^XI<BRI<HCD&I=yz@CP�BGI&_CBAXI&QRI<H(V`I&H(V JMI&Q³¾c@C[\I&LF@�usNSI;[¡¶I&[\I;QR_CPMH~QR?AH`V:QRPWV`@¦XI&Q
NCLFHCQqJMLP�&?AHCI{D&JMLFPMBRI{NCI{JMLÊÉCtF@CBGIdúrÅ<pey|@SP¹I&Q®V¬N³XI&JMPU[\PWVYXI<I¬_SLFB�JMI&Qq?FBGPUI<H`V(L<V`PM?FHCQqNSI&Q
���Nó¿�ELFPM[\LFH(V`QG¯ ê @�V(BRI&[\I<H`VsNCPWV`p½PMJ{��LF@�V�XI²fePUNCI<[\[ I<H(V�D<?FHCHCL(¶ ·WV`BGIEJU�M?FBRPMI&H(V(L<V`PM?FH
NCI\JU��Ã�óÀ� �<�;LFHSLFJgxeQGI&@CB¬_e?A@CB"N³XI&JMPU[\PWV`I<B:D&I²VRV(IQ�<?FHCI&p�[\LFPMQ,V(LFH(Vry|@S�U?FH XIcV(LFPgVrNCLAHCQ
JUIZNC?F[\LFPMHCIhD&JMLFQRQGPUyz@CI<p3D&I<JUL HCIhD^]S?¿yz@CLFPWVw_�I&BGQR?FHSHCIÅD<LFBKPMJKXIcV`LAPgV�V`I<H|@ë_e?F@SB
XIcfePMNCI&H(V/yz@C�MPUJ¿HCI�QR�MLFtFPMQRQGLFPWV,_CLFQ!NC�U@SHCIqPUHS¸C@CI&HSD&I �L½NCPMQ�V(LFHCD<IÀ�S_�?F@CB!N¦XI&D<?F[\_�V`I<B³JUI<Q
_CLFB®V`PMD&@CJMI&Q,yz@CP«?FH(V¬JMI¬[¡¶I<[ I"QG_CPUHÎyz@CI"JUI<@CB¦¾c@C[\I&LF@hXI&JM?FPMtFH¦XI&pÀ?FH8I&Q�V;¢CPMI&H+?F¢CJMPMt«XI
NC�MLFJUJMI&B,fY?FPMB=JMI3QG_CPUH�NSI¡JU�MLF@�V(BRI"¾c@C[\I&LF@C¯ÎÇ{LFHCQ;JUIrD&LFQ=NSI¡JULÎJU?AP±yz@CLFH(V(PUyz@CI<pq?FH
_e?A@CBRBGLFPgV:D&I<_eI<HCNCLFH(V _�I&HCQGI&B �L¡_SBRI&[\P �I&BGI}fÀ@SI=yz@CI=_CBG?�¾cIcV(I&B½JMI&Q{NCI<@�us_CLFB�V(PUD<@CJMI&Q
QR@CB JMIÎ[¡¶I&[\I~NSPULF[ �I²V`BRI+D&?AH`V(BRI<NCPgV~JULKJU?|D&LAJUPWVYXI+D&LFB JM�U@CHSIdNCI<Q3_CLFB®V`PMD&@CJMI&QrQRI<BRLFPWV
LFPMHCQRP�_CBR?�¾cIcVYXI<I¡QRI<JU?AH�JU�M?FBRPMI&H(V(L<V`PM?FH�NCI3JU�MLF@�V(BRI3LAHCLFJWxÀQGI&@CBzÆ±[ LAPUQ=QGP±?AH�_CBR?�¾cIcVRV(I
D^]CLFyz@CI{_CLAB�V`PMD&@SJUI{QG@CBqJUI{NSPULF[ �I²V`BRI{NSI½QR?FH8LFHSLFJgxeQGI&@CBq?FH:V(BR?F@�fYI"JUL:[n¶I<[\I¬JM?FPeNCI
_CBR?A¢CLF¢CPMJUPWVYXI<¯
�ê _SBRI&[\P �I&BGIKfe@CI¨JML HC?F@�fYI&JMJMIwB �I&tAJUIhNC�GXI<yz@CPU_SBR?F¢CLA¢CPUJMPWVYXIwI&Q®V XI²V`BRLAHCtFIÅI²VwJMI

[\?¿N �I<JUI\XI²V`@CNCPcXI/PUD<PAV`B �I<Q�LFB�V(PUÉCD<PUI<J^ÆY[\LFPUQ�D&I,yz@CPYI<Q�V}LFB�V(PUÉCD<PUI<JYI&Q®V}¢�I&LA@CD&?F@S_3[\?FPMHCQ
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¸6xI¹yo;l�qTºQk;uI»w¼�½�l�kr¾)or¾)s�n�s¿qGmh�iwh�qZi�qtorqTs�i�qtspÀ�Á)h
JU�cXI&yz@CPM_CBG?F¢CLF¢CPMJMPgVYXI{NCI&Q�_�?FPMH(V`Q�NC@3NCPULA[ �I²V`BGI&pÀyz@CI}JUI½_SLFB�V(Pe_CBGPUQ5NCI±fY?A@CJU?APUB±N³XI&D<BRPMBRI
JU�cXIcV(L<V;PUH(V(I&BRHSI:_CLFB/JM�ULFHStFJUIN�$¯«­CP�HC?A@CQ�fePWfePU?FHSQ}NCLFHSQ�JMI;[\?FHSNCI:yz@CLFH(V(PUyz@CI<p!D<�UI<Q�V
JU�MPMH`V(BR?|NC@CD²V`PM?FHhNSIÎD<IcVÎLFHCtFJMI���yz@CP,HC?A@CQrQGI&[;¢CJUI<BRLFPWVvLA¢CQR@CBGNCI&¯,¥qI<_eI<HCNCLFH(VdQRL
_CBRPMQRIrI&H�D<?F[\_�V`IrNCPMQR_�I&HCQGInNC�UPM[\LFtFPMHCI&B;NCI&Q;LFDcV(PU?AHCQ:_C](xeQRPMyz@CI&Q �LÎNCPUQ®V`LFHSD&I&¯±¥qI
yz@CI¡[\?FH(V`BGI¡I&QGQRI&H(V(PUI<JUJMI&[\I&H(V~D&IcVGV`I¡B �I&tFJMI&p±D&�MI&Q®V+y|@SI¡JUI3_C]¦XI&HS?F[ �I&HCI8yz@CLFH(V`PMyz@CI
HCI~QG@C¢CPWV�_CLFQnJMI&QnPMH`f¿LFBGPULAHCD&I<QnI&@CD<JUPMNCPMI&HCHCI<QRp¬[\LFPUQ3D&I&JMJMI&Q8yz@CP½QR?AH`V�D<BAXISXI&I&Q8_CLAB
�²JM�ULF_S_CLFBRI<PUJYNSI�[\I&QG@CBRI'�FpÇ? �@\JUI<Q±NCI<@�uÎNCPMBRI&D²V`PM?FHCQÎÌ=IcV Í QR?AH`V�_CBGPgfePMJGXI<tFPGXI&I&QzÆeD&I/y|@SP
LF@8��?FHCN+I&Q®V:_SLFBR��LFPWV`I<[\I&H(V;JU?FtAPUyz@CI<¯
°�LÎ[\?FBGLFJMPgVYXIrNCI D&I²VRV(Ir]CPMQ�V(?FPMBRI I&Q�V3JMLÎQG@CPgf¿LFH(V(IÀ��JUI<Q;D<?FBRBAXI&JML<V`PM?FHCQ¬Á�¯U>e¯UÂ/¯�HCI

BAXI<QR@CJWV`I<H`Vs_CLFQ8NC�MLFD²V`PM?FHCQ �LZNSPUQ®V`LFHCD<I&p"[\LFPMQÎQGPU[\_CJMI&[\I&H(V�NC@º��LAPgV�yz@CI�NCLFHCQ8JMI
[\?FHCNCI=yz@CLAH`V(PUyz@CI+´®NC?FHCD �LnJU�GXI&D^]CI<JUJMI\L<V`?A[ PMyz@CI&µ}PUJÇx�L¡NS�ULF@�V`BRI<Q{Q�xe[�XIcV(BRPMI&Q{yz@CI
D&I<JUJMI&Q\NCInJM�UI<H(fÀPMBR?AHCHCI&[\I<H`V~QR_CL»V`PMLFJ5JM?¿D<LFJ�I²V8PUHSQ�V`LAH`V(LFH¦XI<pqD&?F[\[\I8HC?F@CQÊJM�ULªfC?FHCQ
N¦XIc¾ �Lbfe@ëI&H D&?F[\_CLABRLFH(VwJMI&QK¢e?A@CJUI<QKLA@�u _CLFB®V`PMD&@CJMI&Q�NSIhÍ�?AQRI&¯ �ê JUL�QRI<DcV`PM?FH
aFjlkep �L¨_CBR?A_e?FQÎNCI&QdD&?FBGNCI&Q~QG@CB~@CH D<I&BGD&JMI&p:HS?F@CQ~LªfePU?AHCQ~��LFPWV�BGI&[\LFBRyz@CI<B~yz@CI
yz@CI&JMyz@C�U@SHÎyz@CP¹?A¢CQRI<B�fYI{JMI&@SBqNCPUQ®V`BGPU¢C@�V`PM?FH8_eI<@�V"I&H8N¦XI<NC@CPMBRI{NCI<QqBRI<HCQRI<PUtFHSI&[\I&H(V`Q
QR@CBÊJMLE[\LFHCP �I&BRI8NC?AH`V+I<JUJMI&Q\?FH(VhXIcVYXInD^]C?FPMQRPMI&Qd´�JMI8HCPgfCI&LF@Z? �@�JMIn_C@CBÊ]CLFQGLFBRNZI&Q®V
PUH(V(I&B�fCI&Hz@CµG¯
Ç{I3JM�UI²ue_³XI&BGPUI<HCD&I+Á�¯U>e¯UÂ/¯±D<IcVGV`In_�I&BRQG?FHCHCI3_eI<@�VbXI&tALFJUI<[\I&H(V8N¦XI<NC@CPMBRI
yz@CInD&I¡HS�UI<Q�V+D&I<B�V(LFPUHSI&[\I&H(Vd_CLFQ=@CHSIn?FBRPMI&H(V`L»V`PM?FH�_CLFB®V`PMD&@CJMP �I<BRIK´�@SHdfYI&D²V`I<@CB\NCI
[\?F[\I&H(V�D&PMH¦XIcV(PUyz@CI<µÎNSI&QnL<V(?F[\I&Q:¾c@C[\I&LA@�u _CLABnBRLF_C_�?FB®V �L�JU�MI&QG_CLFD<InfePMNCIvyz@CI
JULp¯Ç?FB®V`@CHCIELZD^]C?FPMQRPM¯ XÁ�tALFJUI<[\I&H(V �LbJMLhQGI&D²V`PM?FH�aAjlkÀp{HS?F@CQ8LªfÀPM?FHCQÊfe@ yz@CI�JUI<Q
_CLFB®V`PMD&@CJMI&Q\NCI8Í�?FQGI8NCPUË�XI&BGLFPMI&H(VÎNCI&Q\_CLFB®V`PMD&@CJMI&Q D&JMLFQGQRPMy|@SI&Qv´®JUI<Q\¢e?F@SJUI<QRµ\_CLFBÊJML
HCL<V(@CBRI/NCI}JM�MPUH(f¿LFBRPMLFHCD<I&¯�É}?F@CQ±NCPMQRPM?FHCQ5yz@CIÚ�²JUI/]CLFQGLFBRN3_C@CB�HC�UPMH(V`I<B�fYI<HCLFPWV¬_CLFQ±LF@
[n¶I&[\I:HCPWfYI<LF@Q�¦��_�?F@CB/JUI<Q}¢�?F@CJMI&Q:´�D&JMLFQGQRPMy|@SI&QRµ{PMJ�PUH(V(I&B�fCI&HCLAPgV\NSLFHCQ}JMI¬D^]C?FPWusNSI&Q
¢e?(¶ ·gV(I&QRp«_�?F@CBqJMI&Q/_CLFB®V`PMD&@CJMI&Q/NCI"Í�?FQGIr´�yz@CLFH(V`PMyz@CI&QGµ}PMJ«PUH(V(I&B�fCI&HCLAPgV:NCLFHCQ,JMI"D^]C?FPWu
NCI&Q [\?¿NSI&Q3NS�U?|D&D<@C_CL<V(PU?FHS¯^É�?F@CQ BRI²V`BR?A@�fY?FHSQ3PMD&P/JUL�[n¶I&[\IdNCPMË±XI&BRI<HCD&IÎI&H(V`BGIdJMI
D&JMLFQRQGPUyz@CIÊI²VÊJMI:yz@CLFH(V(PUyz@CIe�$JMI&Q½D^]C?APgu¼XI&yz@CPM_CBR?A¢CLF¢CJMI&Q{HCI;QR?FH(V=_CLFQ}I<ËeI<DcV(@³XI&Q{QG@CB
JUI:[n¶I<[\I{V�xe_�IÊNC�GXI&_CBGI&@�fCI&QR¯�°��UI²ue_CJUPMD&L»V`PM?FHENCI&Q"D&?ABRBAXI<JUL»V`PM?FHCQ{Á�¯U>e¯UÂ/¯¦I<Q�V yz@CI��²JMI
]CLFQGLFBRN~_S@CBN�¡?A@ �²JMLR¯Ç?FB�V(@CHCI��3D^]C?FPMQRPWV\JUI<Q½_�?FPUH(V(Q½QR@CB�JU�ML<ueIP1��ONSI=JU�MLFHCLAJgxeQRI<@CB
IcV+HC?AHhQG@CB\JULED&PMBRD<?FHC�^XI<BRI&HSD&I&p³V`?A@�V+D&?F[\[\I+JU�MIcue_CJMPUD<L<V`PM?FHhNCI8JULEJM?FPqNCI8>�JULFHSD^â
I&Q®Vsyz@CIð�²JMIE]CLFQGLFBRN�_C@CB��ZD^]S?FPUQGPgVsJMI&Q8[\?¿NCI<QÎD<?FJMJUI<DcV`PM��Q8NC�M?¿D<D&@C_CL»V`PM?FH I²V�HC?FH
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