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>�aBmFZ[OQS ,Pi � $ �°¯ ^TZ[OHdFS;Ef\�CFO�IoGQCFM��s© ª ��Z 3{¦6�e�F�E��^e3 �
/

� �w^�IK?L^TZP?BIoGWS;X�Z[EQaBc[mDGQ_PS=���°AhIVGWOQa��IKMPMPOHCeIK^`_�3]XNIoEQ_PS;X�?LaBcPS;E`��z5axGW_�²x³�´ µ�¶¸·N9 , 3]?LS;\ G��@IKcPX�²x³�´ µ�¶¸·%9 � 3]OQaLmF_eG���IKOQS9^;CFA�MPIKOQS;XGWC2IDOQS;\�S;OQS;cP^TSq^TIK?B^;ZP?UIVGWaBCKc 3�EQCF?LaBX�?BaBc[S/�
�
\�CFO@²x³�´ µ�¶¸· 9 � ^;CFcedFS;OQmFS;cP^TS9aLE~IK^`_PaLS;dKSTX�z5aLGQ_PaBcGW_PS�z5_PCF?LSnSTcPS;OQmKb2OQIKcPmFSoi
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,Pi � $k�w�}�*GQaBADS�\�CFO�IoGQCFMy�s© ª ��Z53{¦6�7�e�E�°^a3 �
/

� ��cPCFOQA�IK?FaLcP^TaLXPSTc[^TS �°¯ ^�IK?L^TZP?BIoGWaLCFcPEIKE9I£\�ZPcP^�GWaLCFc+CK\5C/dFS;OQ?BI/bKSTOY²Lµ�¶¸·DdoIK?LZPShaLc+RgCoGW_&IKM[MPOQCeIo^`_PSTE;vJ^;CFcedFS;cpGQaBCFcPIK?w^�Io?B^TZ[?UIoGQaBCFc
3]E .pZNIoOQSTEW��IocPX����°AhIVGWOQa�� 3�^TaLOQ^T?LSTEW��i
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>�aLmFZPOHS ,Pi ,�$ �°¯ ^TZPO{dFS;E<\�CFOfaBceGWS;mFSTOnIKc[X�cPCKc���aLcpGQSTmFS;O~R�S�IKADE�^TCFOHOQS;EQM�CFcPXPaLcPm2GWC�I2_pb�M�C4�GQ_PS;GQaB^�Io?�_PCF?L?BC/z �s© ª ��Z53 ¦6�e�e�A��M53 �
/

� ��i � c�GQ_PS~EHGWIKcPXNIoOQX2?UI�bKSTO �¸G�b�MgS����}���^�IK?L^TZP?BIoGWaLCFcGQ_PSsA�CK?BST^;ZP?BS�_NIKE#R�STS;cY\�CKOQADSTXy\�OHCFA	G�z�CnXPaL|gSTOHSTceGJIoGQCFA�aL^�M[?UIKcPS;E/3]EHCF?BaLXq?BaLcPS/��i��JbqZPEHaBcPmIhc[CFc���X[aUIKmFCKcNIK?�ADCF?BS;^TZP?BIKOs����A�IoGWOHa#�gv�IKc7IK?xGWS;OQcNIoGQaLdKSyIKM[MPOQCeIo^`_�aBE�ZPEQS;X�z5_PSTOHS9IhEHaBcPmF?LSADCF?BS;^TZP?BIKOwMP?BIKcPS�aLEw\�CFOQADSTX 3]XPIKEQ_PS;X�?LaBcPS���i}��I�bFS;O�X[CFZPRP?LaBcPm9_NIoE�R�STS;c�Z[EQSTX�GWCDIKEHEQSTAyRP?BSMP?BIKcPS;E�aLcpGQCqI<EQZPO{\]IK^TSoiJ©~GQ_PSTOJMNIKOQIKADS;GWS;OQEJ_NI�dFS@RgS;STc��oSTM[GwGQC<GQ_PSfEQIKADS�doIK?LZPSTE�IKEJaBcYGW_PSMPOHS;d�aBCKZPE5S��[IKADMP?BSoi
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>�aBmFZ[OQSO,[i�� $Y�saL?LGWS;X&�s© ª ��Z53 ¦6�e�e�A��^e3 �
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� ��v � 9 � � C v �9 � � C i �tCF?LaBX�?LaBcPS $9EHGWIKcPXNIKOHXIKMPMPOHCeIK^`_ vNXNIoEQ_PS;X£?BaLcPS $�����A�IoGWOHa#��IKMPMPOHCeIK^`_ i

S��tMgS;OQaLA�S;cpGWIK?�XNIoGWIDEHS;G�aL\kGW_[Sy���}����MNIoGHGWS;OQc�aBEscPCKG�XPS;cPEQS=STcPCKZPmF_��¬¦�, � v � �tv�¦ � � � CFOsGQCXPS;dKST?BCKM�IqGWCFADCFmFOQIKMP_PaL^~IKM[MPOQCeIo^`_�GQCDGQ_PSnMPOQCFR[?BSTA 3¸��_NIoM[GWS;O �K��i
>�aLmPiD,[i � EQ_[C¢z5E � 3 � �~^;ZPOHdKSTEn\�CFO�GW_PSYEWIoA�S 143 �

/
� �°�[�s©�mFSTCFADS;GQOHb�IoE<X[STEQ^;OQaLRgS;X�aLcEQST^�GWaLCFc(,Pi���iL¦Fi#�s_[S<^TIK?B^;ZP?UIVGWaBCKcPEJz�STOHSnMgS;OH\�CFOHA�S;X4\�CKOw^TCFc[EHG`IocpG5doIK?LZPSTEwCo\kGQ_PS<IK¨TaLAqZ[GQ_NIK?IKcPmF?LS 3+� 9�, � C �JIKcPXhGQ_PS~S;cPSTOHmKb�3 |r9�¦6� �<S ¯ ��i<>NCFOJR�CKGW_�aLceGWSTmKSTOwIocPXh\�OWIo^;GWaLCFcNIK?NCKOQXPS;ORgSTIKA�E >�aBmPi5,Pi � EH_PC/z5EqGW_PS�EQIKADSh?BS�dFS;?wCK\�IKmFOHSTS;A�S;cpGTv}IKE=z�S2_NI�dFS2EHSTS;c�R�S;\�CKOQShaLc�GW_[S

�°¯ ^;ZPOHdKSTETvtRgS�G�z�S;STchGQ_PS�^TCFcedFS;ceGWaBCKcNIK?�?UI�bFS;O �pG�b�M�Sf���}��� ^�Io?B^TZ[?UIoGQaBCFcYIKc[XDGQ_PSfIoMPMPOQCFIK^`_RNIKEQS;X£CFc�IYcPCFc��°XPaUIomFCFcNIK?�����A�IoGQOQa#�gi
� ������F ��$'&�34,/8 � PQ#%$ $1<=&�<=&�. J A���������� 5 A/&)(28 �H$ K 5
	 34, �/3H0!0!3��
� c GW_[S�MPOHS;d�aBCFZ[E�^TIKEQS;E�z�S�_NI�dFS�XPS�Io?LG4z5aLGQ_¡I�A�CF?LST^;ZP?BS7^;CFcPEQaLEHGQaBcPm�CK\yz�S�I4� IVGWCFADaB^EQ^�IVGQGWS;OQS;OQETi#�s_[STOQS�\�CFOQSov*&��=R�S;G�z�STS;cqGW_PS�A�CK?BST^;ZP?BS;ETvVaBcnGW_PS�MP?UIocPS�MPIKOWIK?L?BS;?FGWC@GQ_PS�EHZPOH\]Io^TSKvaBEyc[STmF?LaBmFaLRP?BSov'S�dFSTc*aLc�GW_[S�OQS;?UIoGQaLdFS;?Lb�XPS;cPEQS;?Lb�MNIK^��KS;X*^a3 �

/
� �¸�[�s©�C¢dKSTOH?UI�bFS;OTi � c+GW_[S\�CF?B?LC¢z5aLcPm~S��PIoA�MP?LSsz�Ss\�C�^TZPE}CFcYGW_PS5CKGQ_PSTO}S��tGQOQS;A�SovtOHST?UIVGWaLdKST?xbyE{GWOQCKcPmyIVGWCFADaB^wEH^�IoGHGWS;OQSTOHEmeIoGW_[STOQS;X4aBceGWC * MPEQS;ZPXPC4�°A�CK?BST^;ZP?BS;E=*�z5_PaB^`_�IKOHS~XPSTc[EQST?xb�MNIo^��KSTX�i��s_PSw* MPEQS;ZPXPC4�°A�CK?BST^;ZP?BS;E=*aBchGQ_PaBEJ^�IKEHS�IKOHS���Z<;sXPaLA�S;OQE�MP?UIK^;STX�ZPMPOQaLmF_eGwCFch_PCF?B?LC/z EQaxGWSTE�CK\kIq��Z 3{¦6�e�F�JEQZ[OH\]IK^;Sfz5aLGQ_I�M53 ¦ / ¦¢�sM�STOQaLCtX[aB^TaxG�bFiJ�s_PSy��Z��[��Z�XPaLEHGWIKcP^TSn\�CFO5GW_PS<XPaLA�S;OQE5aBE�IKEHEQZPADSTX£GQC�R�SD¦Fi � �>yi�s_PSydFS;OHGQaB^�Io?kM�CFEHaLGWaLCFc�aBc4GW_PS=_PCF?B?LC/z�EQaxGWS;E@aLE@^`_PCKEQSTc�GQChR�S=aLXPSTceGQaB^�Io?�GQC�GQ_PSyM�CFEQaxGWaLCFc4CK\GW_PS�cPS���Gq?BI�bFSTO=CK\5��Z+IoGWCFADETv�z5_PS;c+GW_PSDRPZP? �F�pEHG`Io^���aLcPm�aLE<^;CFceGWaLc�Z[STX i��s_PSTOHS;\�CFOHShCFc[?LbGW_PS~GQCFM���ADCFEHGw?UI�bFS;OwCK\���Z�IoGWCFADEwXPS�d�aUIoGQSTEw\�OQCKA�GQ_PS�RPZP? �F�pMgS;OQaBC�XPaL^TaLG�bDReb�R�STaLcPm9MP?BIK^TS;XCFc�IoGWCFM7EHaLGQSTEnCK\JaLGQE~ZPcPXPS;OQ?xbtaLcPm2?UI�bKSTOTi &���^TCFceGWOHaBRPZtGWaBCKcPE�IKOHS9aBADMgCFO{G`IKceGfaBc�GW_[aBE�^T?LCFEQS
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>�aLmFZPOHS ,Pi � $����J��� � cpGQSTcPEHaLGQaBSTE<IKEnI2\�ZPcP^�GWaLCFc7CK\JGW_PSYMPOHaBA�IKOHb�RgSTIKA±M�CF?UIoO�IKcPmF?LSy\�CFOnI^e3 �
/

� �sCFOQXPS;OQS;X£?UI�bKSTO5CK\}�s© IoXPEQCFOHRgS;X£CFc4GWCKM�EHaLGWS;EfIVG@��Z53{¦6�7�e��i���IKOQIKA�S�GWS;OQE�OQST?LS;doIKceG\�CFOsGQ_PSn^�IK?L^TZP?BIoGWaLCFc4IKOQS �oSTM[G�GWCYGW_PSnEQIKA�S�doIK?LZPSTE�IKE5aBc4MPOHS;d�aBCKZPE@^TIKEQS;ETi��s_PSyIo¨TaBAyZ[GW_NIo?IKc[mF?BS�aBE
'l�tSTX4IVG � 9�, �7CTiJ��CFceGQaBcpZPCFZPE�?BaLcPS $kOQS�\�STOQS;cP^TS~�k�}���¡^TIK?B^;ZP?UIoGQaBCFc�veXNIKEQ_[STX�?LaBcPS $cPCKc���XPaBIKmFCFcNIo? ����A�IoGWOHa#��\�CFOQA�IK?LaBEQA�i
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MNIK^��KS;X�IoOQOWIocPmFSTADSTceG9Co\~��Zl;DX[aBADSTOQE;v#RgCoGW_+aLc+GW_PS�M[?UIKcPShMNIKOWIo?B?BS;?#GWC�GW_[S2EQZPO{\]IK^TS2IocPXMgS;OQM�STcPXPaL^TZP?BIKOsGWC�aLG�i��s_PSy?BIoGQGQSTO5^TCKcpGQOQaLRPZ[GWaLCFcPE�IKOHS=EH_NIKOQS;X�R�S;G�z�STSTc�GQ_PS<����A�IoGWOHa#�4IocPXGW_PS<^TCFcedKSTceGWaLCFcNIK?kMNIKO{G@Co\�GW_[S=MPOHCFmFOQIKA�iJ�s_PSyIKcPmF?LS<Co\uaBc[^TaBX[STcP^;S<aLE�IKOQRPaxGWOQIKOQaL?Lb 'l�tSTX7IoG� 9 � � C v �9 ¦ � C i�©fGQ_PSTOqMPIKOWIKADS;GQSTOHETvu?La��KS{q J Q vuSTcPS;OQmKb�OWIKc[mFSKvuS�GW^ov�IoOQSO�oSTM[G9GQC£GW_[SEWIKADSqdoIK?BZPS;E�IKE�aLc�GW_PS9MPOHS;d�aBCKZPE�S��[IKADMP?BS;ETi=²x³�´ µ�¶¸·q_NIoX�GWC4RgSyaBcP^;OQS�IoEQSTX�GWC4IVG�?BSTIKEHG9¦��aBc2CFOHXPSTOwGQCDmKS;G5mFC�CtX4IomFOQS;STADSTceGsz5aLGQ_�GW_PS�^;CFcedFSTceGQaBCFcNIo?��k�}��� ^�IK?L^TZP?BIoGWaLCFc vpz5_PaB?LS�²Lµ�¶¸·zwIKE!�KS;M[G9IoGnGQ_PSDdoIK?LZPSYCK\X�4IoGnGW_[S�EHZPRPEHGQOWIoGQSKi �5STEHZP?LGQEyIKOHS�EH_PC/z5c+aBc >�aLmPi ,Pi��tv�z5_PSTOHSIKmeIKaLc�R�CKGQ_�d�aBEHZNIK?}^TCKA�MNIoOQaBEHCFc�IKcPX�GW_PSD?BC/z �"��\]Io^;GWCKOQEnEQ_PC/z�GQ_NIoGnGW_PSYG�z�C£ADS;GW_[CtXPEIKOQS@S=.pZPaLdoIK?LSTceG�i#�s_[S".pZNIK?LaLG�bYCK\�GQ_PS~IKmKOQSTS;A�S;ceGwaBE}GW_[S~EWIKADS@IKE�\�CFOJADCF?BS;^TZP?LSTEJ^TCFcPEHaBE{GWaBc[mCK\'z�S�I4�4IoGWCFADaB^fEQ^�IVGQGWS;OQS;OQETi

> EQaBADaB?BIKO#^�Io?B^TZ[?UIoGQaBCFcY_NIKE�RgS;STc2A�IKXPS@z5axGW_hIyMP?UIocPSfCK\'��Zl;wGWaB?xGWS;X�ADCF?BS;^TZP?LSTE;v�z5_PaL^`_OQSTM[OQC�XPZP^TS=G�z�C�R[ZP?��2MP?BIKcPS;ETi5 @S;OQSovgGW_[S .pZNIK?LaLG�b2CK\�GW_PS=OQST^;CFcPE{GWOQZ[^;GWS;X7^T?LS�IKc�EQZPO{\]IK^TS �°¯^TZPO{dFSTE@zwIKE@MgC�CFOHSTOsGW_NIoc£S��tM�ST^�GWSTX�i � G@aBE5CFR[EQSTO{dFS;X�GW_NIoG�EH_PCFOHGQ^TCFADaBc[mFE�IoGfEH^�IoGHGWS;OQaBc[m�aLcI£A�CK?BST^;ZP?UIoO<M[?UIKcPSDzni®O;i GTi7I£XPCKZPRP?BS�IoGQCFA�aL^�M[?UIKcPS�3�IK^;^TCFADMP?LaBEQ_[STX�Reb�?UI�bFS;OyXPCKZPRP?BaLcPmp�IKOQS~OHS 0NS;^;GQSTX�aBchGQ_PS~RNIK^��pEH^�IoGHGWSTOHSTX�aBceGWS;cPEQaxGWaBS;EwIKEwIq?UIK^��DCK\�GW_[S2,4�°\�CF?LXhE{btADADS;GWO{bhaLchGW_[SA�CF?LST^;ZP?UIKO�^�IKEHSKi}�s_PS=IKmFOQS;STADSTceG5aBE5CFc[?Lb�OHST^;C¢dKSTOHSTX�z5_[STc£Z[EQaBc[mD_[aBmF_PS;O5²x³�´ µ�¶¸·~doIK?BZ[STETi
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>�aBmFZ[OQSV,Pi��)$ �°¯ ^;ZPOHdKSTEh\�CKOhI�_pb�M�CKGW_[S;GWaL^�IK?@��Z<;2X[aBADSTODIKXPEHCFOQR�STX¤CKc�_PCF?L?BC/z�\�CKOQADaBcPmI�M53 ¦ / ¦¢�qC/dFSTOH?UI�bFS;OhCFc���Z53 ¦6�e�e��i��s_PS�MPOHaBA�IKOHb�RgSTIKA aBEDIoGYcPCKc���cPCKOQA�IK?waBc[^TaBX[STcP^;S
3 � 9 � � C;v�� 9�¦ �4C`��v�GW_PSY��Zp�[��Z�XPaBE{G`IKcP^;SqaBc�GW_PSY��Zl;�XPaBADSTO@aBE~IoOQRPaxGWOWIoOQaB?xb�'l�tSTX7GQC�¦ � ��>yvrIKcPX�²x³�´ µ�¶¸·09�¦��Y_PIKE5RgS;STc£Z[EQSTX4GWCDCFR[GWIKaBc2^;CFcedFS;OQmFS;cpGfOQS;EQZP?xGWETi��tCF?LaBX2?LaBcPS $uEHGWIKcPXNIKOHXA�S�GW_PC�XPETiG��IKEH_PSTX�?BaLcPS $�����A�IoGWOHa#�h_NIKE5RgS;STc�ZPEQS;X�GQCDX[STEQ^;OQaLRgS�GW_[S<M[EQSTZ[XPC4��ADCF?LST^TZ[?BSKi
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c±UtU�QoS�XZy`_ YdU�_©YdQ�XZg`U 	 ��� 	 y Xª¥2�7� �m�RW X4� | � ��S z SaXZUtr � i Q`_vx[�y Q`_=XZ[9c±U �	� ��� �\¥l] !¨g`Y\S�Y\S � y`Y~XZU i Q i WtW�U k X i c q U baU�SVy q X � SVYdQ W�U � U r=y`SaX�W�[�Q`SaYd_`Utb�XVg i XXVg`U©r6UtXVg`[�_ Y\S q Ydr6Y\XVU�_3c z r6[ q UtW�y qdi b0! �mr i XVbVY Q:ilk k bV[ i W�g Y\XVSVU q v i Q`_ c z XVg`U�v i WtX�XVg i XU Q XVb i _ Y i {�[lQ ilq XZUtbVr6S�W�[lQ`SaXVY\XZy^XZU i rPy`W�g:g i ba_`U�b k UtbaXVy`bVc i XZYd[lQ�XZg i Q3SVY\r k q\z _`Y\S k`qdi W�Y\Q`{i Q i XV[�r²[�b¨W�g i Q`{�Y\Q`{ i W�g`Utr©Y\W ilq S k U�W�Y\U�S ]
!¨g`YdS�r6UtXVg`[^_)W i Q�ceUw{�U�Q`Utb ilq Y ª U�_)c z y`SVY\Q`{ ilqdq XVg`Uwr i XVbVY Q U q U�r6U�QuXVS�[�v�XZg UwS q Y\{�guX q\zXVY q XVU�_nr6[ q U�W�y q U�� ] b ] X ] Y\XZS [�bVY\{�YdQ ilq [�bVY\U�QuX i XVYd[�Q i X XVg`U k U�b�XZy`bac i XZY~��U�S�XZU k¤] �A[lb XZg U�S i r6Ur6[^_ U q SaXZbay`WtXVy`bVU � XZg YdS
r©U�XZg`[�_og i S¯c±UtU�Qovx[ly`Q`_nXZ[Bc±U�� ilq Y\_©y k XV[ i XVY q X i Q`{ q U�[lv � ¥9~ ) ]

!¨g`Y\S�r6UtXVg`[^_Bg i S i SaXVb i Y\{�guXVvx[�b�� i ba_=Y\r k`q U�r6U�QuX i XZYd[lQGYdQ=S�XZbay`WtXVy`b ilq SVU i bVW�g�Y\Qu��[ q �^Y\Q`{9XVY q Xi Q { q UtS ] !¨g`U S i r6U�vx[�bVr ilq Y\SVrpW i QBceU�Ydr k`q Utr©UtQuXZU�_GXV[ i W�W�[ly`QuX�vx[lb�r©[ q U�Wty q U�XVb i Q S qsi XZYd[lQ`S[�b��^Y\c`b i XZYd[lQ`S�Y\Q i SVU i bVW�g ] � y`b�XZg`UtbVr6[�bVU � XZg U XR� [GXVU�W�g`Q`Y � y`U�S k baU�SVUtQuXZU�_6YdQBXZg`Y\S 	 g ilk XVU�bvx[�b�ce[lXZg6_`Y\SaXZ[lbaXZUt_ i Q _©y`Q _`YdS�XZ[�b�XZU�_©r©[ q U�Wty q U¨W i QoceU�W�[�r=c`YdQ`Ut_ ��i Q`_©y`SVU�XZg`U�! �Rr i XVbVY Q[lv$XVg`U�S q Yd{�guX q\z _`Y\SaXZ[lbaXZUt_�r©[ q U�Wty q U i S i=k U�b�XZy`bac i XVYd[�QoXV[�S k U�Ut_|y k S k U�WtXVb i W i�q W�y qsi XVYd[�Q ]
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!�[=y`Q _`U�baSaX i Q`_ k g z SVY\W ilq±i Q`_6W�g`U�r6YdS�XZb z�k bV[�W�UtSVSVUtS¯[�Q©SVy`b�v i W�UtS i _`UtX i Y q U�_ � Q [ � q U�_`{lU9[lvi XV[�r6YdW k [�SVY~XZYd[lQ`S i Q`_ � [�b i XZ[lr©Y\W�XZb i �aU�WtXV[�bVY\U�S$YdS$baU � y`YdbaU�_ ] eJk [ k y qsi b¤� i´z XZ[�[�c X i YdQGXZg YdSY\Q vx[�bVr i XVYd[�Q|YdS�XVg`U i Q i�q\z SVY\S�[lv
_`Y~°£b i WtXVU�_:S k U�W�XZb i vxba[�r _`Y\°±U�baU�QuXGXZUtW�g`Q`Y � y`UtS � SVy W�g i S �
� [§�¯� P Q`UtbV{ z P�q U�W�XZba[�Q h Y\°±b i WtXZY\[�Q X ��PTP�h � « ¥ o ��¥l��¥9~ � �,� g`[lXV[^U q U�W�XZba[�Q h Y\°±b i WtXZY\[�Q X���h �« ¥l� � � � y`bav i W�U98��Rb i§z h Y\°±b i WtXZY\[�Q X � 8 �9h � � « ¥ o H^�9¥9~!� � �9� U i bª� P _`{�U989�Rb i´z£e c`SV[lb k XVYd[�Q��Y\Q`U � XZbay`WtXVy`bVU X���P 8 e � � � � « ¥ � � U�XZW ] « ¥ o �$¥�� ¤ � o � ] !¨g`YdS9YdS i X z�k YdW ilq YdQu��UtbVSaU k bV[lc q Utr��g`UtbVU|XZg`U)_ i X i c i SaU �;:9� Y\S i vxy`Q WtXZY\[�QJ[lv�XVg`U)SaXZbay`WtXVy`bVU ��< �7: '-¢ X=< � ] � [�bVr ilqdq~z��
XVg`U k bV[�c q U�r W�[ly q _�ceU�SV[ q ��U�_ c z Y\Q �lU�b�XZYdQ {)XVg`U ilq {�[�bVY~XZg`r baU qsi XZYdQ {oXZg`U�S�XZbay`WtXVy`bVU i Q`_XVg`U�U Q^k UtbVY\r©UtQ X ilq _ i X i c i SVU < ' ¢  � X>: � ] JRQ k b i WtXVYdWtU � c i SaYdW k bV[�c q U�r6S�vx[�bVc Yd_:SVy W�g iSaYdr k`q U k ba[^WtU�_`y`baU � i S
XVg`U qsi W � [lv£YdQ vx[lbVr i XZY\[�Q�[�Q©XVg`U k g i SaU�[lv¤XVg`U�_`Y\°±b i W�XZUt_©� i �lU�S � [�bXVg`U�baU � y`YdbaU�r6U�QuX [lv¤SaU q vs�mW�[�Q SVYdS�XZUtQ`W zl] !¨g`U�baUtvx[�baU � Y~X
g i S
c±UtU�QoQ U�W�UtSVS i b z XZ[ ilk`k`q~z�i XVbVY i�qi Q _©UtbVbV[lb k bV[�W�Ut_`y`bVU�XZg i X�W�[�r k i baU�S�U Q^k U�baYdr6U�QuX ilq`i Q`_6W ilq W�y qdi XZUt_�S k U�WtXVb i vx[�b�_`Y~°£UtbVU�QuXk ba[ k [�SVUt_ r6[^_`U q S ]

!¨g`U � y ilq Y\X z [lvAXZg`U �`X�vx[�b�U i W�g�XZbaY ilq SaXVbVy`W�XZy`baU�YdS�r6U i SVy`baU�_�c z r6U i Q`S�[lv i bVU q Y i c`Y q Y\X z� �mv i W�XZ[�b �lk`qdi´z Y\Q`{�XVg`U¯bV[ q U [�v i W�[�S�X�vxy`Q`W�XZYd[lQ=��g`YdW�g�r=y`SaX�ceU¯r6YdQ`Y\r©Y ª Ut_ ] !¨g`U � �mv i W�XZ[�b �i S i vxy`Q`WtXVYd[�Q [lv i {�Y~��U�Q S�XZbay`WtXVy`bVU�_`UtSVWtbVYdceU�_Fc z i SVU�X�[lv � SaXVbVy`W�XZy`b ilq¯k i b i r6UtXVU�bVS �Y\S i g z�k UtbVSay`bav i WtU [lv9W�[lr k`q U Q XZ[ k [�{�b ilk g z�� [lv XZUtQ	Sag`[§��YdQ`{ SVU���Utb ilq r6YdQ`Y\r i ��i Q`_J[�y`bX i S � ��Y q\q c±U)XZ[³r il� U i rPy q XVYd_`Y\r©UtQ`SVY\[�Q ilq r©Y\Q`Ydr6Y ª i XZY\[�Q³[lv�SVy`W�g i SVW i�qsi b�vxy`Q`W�XZYd[lQ �� ��� �@? �w]Jmv�� U�YdQuXZUtQ`_nXZ[ �`Q`_�[�y X XZg`U � �mv i WtXZ[lb r6YdQ`Y\rPy`r�c z SVY\r k`q U9c bVy XVU�vx[�bVWtU�SVU i bVW�g � Y ] U ]~�U�� i�q y i XVYdQ`{nXVg`U � �&v i WtXV[�b�vx[�bGU���U�b z�k [lYdQuX�[lv i {�baYd_:Y\Q S�XZbay`WtXVy`b ilq�k`i b i r6UtXVU�baS � � U � Q`_XVg i X�XZg`U�Q y`r=c±Utbw[�v XVbVY i�q SaXVbVy`W�XZy`baU�S � O � SVW ilq UtS�U Q^k [lQ`U�QuXZY ilqdq~z ��Y~XZg � ] JRQ�XZg U6W i SVU�[lvi {�bVY\_)��g U�bVUwXZg`UwQ y`rPceU�b�[lv k Y Q U q S�Y\Q�U i W�g [�v�XZg U �j_`Ydr6U�Q SVYd[lQ`S�YdS�U � y ilq XV[BADC � XVg`U�QO ',A �C SaXZbay`WtXVy`bVUtS�SVg`[ly q _³ceUoXVbVYdUt_ ] �A[lbBXZg YdSwbVU i SV[�Q � [ k XZY\r©Y ª i XVYd[�Q:XZg U�[�b z W qsi SaSVY � U�SXVg`YdS i S i Q`[�Q�� k [ q\z Q`[�r6Y i�qA� � �RWt[�r k q UtXVU k ba[�c q U�r �^i S k [lYdQuXZUt_�[�y X¯c zFE Y\b � k i XVbVY\W � ���
�l�« ¥9~^¥ � i Q`_�c zM� UtQ`_`b z �����l� « ¥9~7� � ]��i baXVYdW�y qsi b q\z�� Y\v � U�W i bab z [ly X i Q�U Q g i y`SaXVY\��U�SVU i bVW�g6[�Qi W�[lQ XVYdQ y`[�y S¨YdQuXZUtba� ilq [�v q U�Q`{�XZg R vx[�b¯U i W�g k i b i r6UtXVU�b � r i�� Y\Q`{PSay`bVU�XVg i X¯XVg`UGSV[ q y XZY\[�Q
H��
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!¨g`YdS�SVW ilq Y\Q`{ qsi ��� ��� � � � � � � vx[�b¨g Yd{�g � � ilq y`UtS¨YdS¨U���U�Q�S q [ � U�b�XZg i Q�XZg`U�U Q^k [�Q`UtQ XVY ilqqsi ��XVg i X ilk k U i bVS�YdQ³XVg`U){�bVY\_ W i SaU ] !¨g`Y\S�YdSP_`y U)XV[:XZg`U)W�[lQ`SaXVb i Y\Q X�Y\r k [�SaU�_ c z XZg U_`YdS�X i Q`WtU�� � SVY\Q`W�U�_`Y\SaX i Q`W�UtS9SaW ilq U i S 	 � YdQ�XZg U � � S k`i W�U ]

� U i Q ilq~z ª U�g`[§��XZ[)c`y`Y q _ i Q [ k XVYdrPy`r SaXVb i XVU�{ z Y\Q�XVg`U6W�[�QuXZU Q X=[lv XR� [ k ba[�c q Utr©SW�U�QuXVb ilq XV[�SVW i XVXVU�bVY\Q`{PXZg U�[�b z ��k g i SVUGbaUtXVbVYdU�� ilq£i Q`_)rPy q XVY k`q U�SVW i XVXZUtbVY\Q`{ � ��g YdW�g i bVU�W�[�Q^�SVYd_ U�bVUt_ XVg`U�XR� [|c i SaYdW�_`Y � W�y q XZYdUtS�vx[�bG_`Y\bVUtWtX�r6UtXZg [^_`S ]�� [lXVg�Ut°±U�WtXVSw��Y qdq c±U i Q ilq\z ª Ut_YdQ:XZg`UPvxb i r6Ut� [�b � [lv SaYdQ`{ q U i XV[�r SVW i XVXZUtbVY\Q`{ i Q`_ ������h SaXVbVy`W�XZy`baU©_`U�XZUtbVr6YdQ i XVYd[�Q bVU��S k U�WtXVY\�lU q\zl]

������� ���1��� � � ! "*�#� ���%$ �&���
!¨g`UPSVY\r k q UwW i SaUP[lv�U q U�W�XZbV[lQ3SVW i XVXVU�bVY\Q`{nc z i SVY\Q`{ q U i XV[�r Y q\q y`S�XZb i XZU�S�XZg U=Ydr k`q YdW i XZYd[lQ`S[lv XVg`U qsi W � [lv YdQ vx[�bar i XZYd[lQ [�Q�_`Y~°£b i WtXVU�_:� i �lU k g i SVUtS « ¥(' ¤ ��¥(' o*) ]¨c Y\��UtQ i Q�YdQ`WtYd_`UtQ Xk`qsi Q U�� i ��UG[lv�r6[�r6U�QuXZy r w�� XZg U�SVW i XVXVU�baU�_ i r k`q Y~XZy`_ U�Y\Q©XVg`U9v i b,+ U q _ i S i vxy Q`WtXVYd[�Q©[lvXZg`U k [ qsi b i Q`{ q U�%�Y\S

� X %#- w � ' ¥� r w/. t10�2 � �436587:9<; lT¥ �>= t 0 W�[�S %�� 0 ¦^]�� �
��g`U�baU?= t 0 W�[�S %�� i baU � Ut{�U�Q _`bVU k [ q\z Q`[�r6Y ilq S ]A@ vBXVg`U k g i SaU Wt[�y q _ ceU:r6U i Say`bVUt_ � XZg Ui XZ[�r6YdW k g i SVU3Sag`Y\v XVSCBD ' EGF t 0 w �IH:� [�y q _fceU vx[�y`Q _ vxbV[�r � U�{�UtQ`_`baU k [ q\z Q`[�r6Y ilq S�[�b��XZg`[�Q [�bVr ilq k bV[ k U�b�XZYdUtS ] e S�UKJ k UtbVYdr6U�QuXVS�W i QF[�Q q~z k bV[§��Yd_`UoXVg`U�YdQuXVU�Q`SaY\XZY\U�S �ML 0 %#- w � 'N � 0 %#- w � N � � XVg`YdS�Y\S�Q`[lX k [�SVSaYdc q U �ui Q _6� U¨XZy`baQ�XV[ i �ªXZbVY ilq`i Q`_�U�bVba[�b . ilq {�[lbVY\XVg`r ] � U�SVg ilqdqbVUtXVbVY\Ut��U�XZg UOBD c z r©Y\Q`Ydr6Y ª YdQ`{ i W�[�S�X�vxy`Q`WtXVYd[�Q)Say`W�g i S

� 0 BD � ' .�P 0 LRQ8S 0 BD�T %#- w � lUL<V %>W 0 %X- w �V� � 0 ¦^] ¤ �
��g`U�baU LKQYSBi Q _ LRV %ZW i baU�XZg`UGW ilq Wty qsi XZU�_ i Q`_)URJ k UtbVY\r©UtQ X ilq Y\Q XVU�Q`SaY\XVYdU�S � baU�S k U�W�XZY~��U q~z�] � UQ`[lXZY\W�U�XVg i X¯XVg`YdS YdS i g`Yd{�g q\z Q`[�Q q YdQ`U i b�vxy`Q`WtXVYd[�Q�[�v[BD � i Q`_ i S q Yd{lg X q\z r6[�bVU9W�[�r k`q YdW i XZU�_k bV[�c q U�r XZg i Q�XVg`U�SaX i Q`_ i ba_ k g i SVU�baUtXZbaYdU�� i�q&� ��g`UtbVU�[�Q q~z [�Q U k g i SaU6Y\SGQ`U�Ut_`U�_ � Q`[�X iSVUtX9[lv k g i SaU�S ]

!¨g`U i c Y q Y~X z XZ[�bVU�XZbVY\Ut�lU k g i SVU�Sag`Y\v XVS¯vxbV[�r XZg`U�YdQuXVU�Q`SaY\XZY\U�S¯Y\S¯XZg`U[+ baSaX�S�XZU k XZ[PXVb z XV[bVU�Wt[§��U�b�XZg`U k [lXZUtQuXZY i�q ceU�g`Y\Q`_ ]\^]`_Ga
bdc*e%fGehg
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Wt[�r6r©[�Q6YdQ6SVy bav i WtU�SaXVbVy`W�XZy`b ilq XZU�W�g Q`Y � y`UtS ��g`U�baU i SaXZba[�Q`{Y\Q XVU�b i WtXVYd[�QFYdQ W�bVU i SVUtS�SVU�Q SVY\XVY\��Y\X z XZ[:XZg`U)Say`bav i WtU)bVU�{lYd[�Q ] !¨g U k baYdWtUnXZ[ k i´zFi baU|U���UtQg i bV_`Utb6Q [�Q^� q YdQ`U i bPWt[�Q`_`Y~XZYd[lQ`S�[�QFXZg`U)U � y i XZYd[lQ`S ]�� S i QFURJ i r k`q U �
q UtX�y S©Wt[�Q`SVY\_`U�b i
���,��h UKJ k UtbVYdr6U�QuX � ��g YdW�gfg i Snc±UtW�[�r6U XVg`U r i YdQJXZUtW�g`Q`Y � y`U3vx[lb©S�XZbVy WtXZy bVU:_`U�XZU�bar©Y �Q i XZYd[lQ Y\QpSVy`b�v i W�U W�b z S�X ilq\q [�{lb ilk g zl] @ Q {�UtQ`U�b ilq&� XZg`U�URJ k U�baYdr6U�QuX ilq _ i X i c i SVU:vx[�b i Q[�ba_`U�baU�_)SVy bav i WtUGW�[�Q`SaYdS�XZS¨[lv i SaUtX�[lv$Y\Q XVU�Q`SaY\X z �^S ] YdQ`WtYd_`UtQ X U q U�WtXVbV[�Q�UtQ`U�ba{ z S k UtWtXVb i vx[�bXVg`UG_`Y\°±b i WtXZUt_)c±U i r©S 0 @ �MW�y ba��UtS�� � X il� UtQ i X i�� J^U�_|YdQ`WtYd_`UtQ`W�U�_`YdbaU�WtXVYd[�Q ]M@ X¨YdS k [�SaSVYdc q UXV[©[�c^X i Y\Q i W�Wty`b i XVUBS k UtWtXVb i ��Y\XZg YdQ i SVU q vs�RWt[�Q`SVY\SaXVU�QuX�XZg`Ut[�b z vxb i r6Ut� [�b � XVg i X�_`UtSVW�baYdceU�S
� � YdQ SVYd_ U XZg`U¨Say`bav i W�U � c`y^X�Y\X�Y\S�W�[�r k y X i XZY\[�Q ilq\q\z UKJ k U�Q SVY\�lU « ¥��`� ¥ ) ] !¨g`U�baUtvx[�baU ��i {�bVU i XU�°£[�b�X¯g i S¯c±UtU�Q�_`[lQ`U�SV[Bv i b Y\Qo[�ba_`U�b XV[=Y\r k`q U�r6U�QuX SaXZb i XZUt{�YdUtS XVg i X¯baU�_`y W�U�XZg U i r6[�y`QuX[lv�Wt[�r k y X i XVYd[�Q ilq Ut°±[�baX=YdQ³SaUt��Utb ilq S�X i {lU�SP[lv�XVg`Un[ k XVYdr6Y ª i XZY\[�Q�W ilq W�y qdi XZY\[�Q`S ] � UtW�UtQ XY\r k ba[§��U�r6U�QuXVS�Y\Q`W q y`_`U �

� � U�_ y`WtXVYd[�Q|[lv$XZg`U�Q y`rPceU�b�[lv�XZbaY ilq SaXVbVy`W�XZy`baU�S�c z r6U i Q`S¨[lv i Q�U � W�YdUtQuX9S i r k`q Y\Q`{[�v�XVg`U � �&v i WtXV[�b¨g z^k U�baSVy`b�v i W�U ]
� � U�_ y`WtXVYd[�Q�[lvAXZg U¨Q�y rPc±Utb�[lveYdQuXZUtQ`SVY~X z U�� i�q y i XVYd[�Q S � c z XVg`U¨y`SaU¨[lveQ`[§��U qA� �mv i WtXZ[lbVSc i SVUt_ [�Q i bVU�_ y`W�Ut_ _ i X i c i SaU « ¥�� � ) ]� � i S�XZUtb¨SVYdQ { q U9YdQuXZUtQ`SVY~X z W i�q W�y qsi XVYd[�Q`S ilk`k`q~z YdQ`{ ilk k bV[ i W�g`U�S q Y � U�!�UtQ`SV[�b ���,��h Y\Q^�S�XZU i _ [lv�vxy q\q _ z Q i r6YdW ilq W ilq Wty qsi XVYd[�Q S¯Q`U i b�XVg`U�bVU ilq SaXVbVy`W�XZy`baU « � ¤ ) ]� UtW�UtQ X i XaXZU�r k XVS
g i �lU9ceU�UtQ©vx[�W�y`SaU�_©[�Q�_`Ut�lU q [ k YdQ`{ 	l�d !��l�£b i XZg U�b�XZg i Q q [^W ilq SaU i baW�gS�XZb i XZU�{lYdU�S � SVY\Q`W�U i�qdq XZg`U¯UKJ^YdSaXVYdQ`{ � �&v i WtXV[�bVS�g z�k U�baSVy`b�v i W�UtS i bVU � Q`[§��Q�XZ[GSag`[§� i Wt[�r k`q Y �W i XZUt_|S�XZbay`WtXVy`bVUG[lv q [^W ilq r©Y\Q`Ydr i ] � [=v i b � XZg U�bVUGY\S i {�baU i X � i bVY\UtX z [lv�_`U�SaW�U�QuX�r6UtXZg [^_`S �r6[�SaX q\z c i SVUt_ Y\Q�XVg`U6y`SVU�[lv _`U�baY\� i XZY~��UtS � XZg i X � Q`_ XVg`U�r©Y\Q`Ydr=y`r Y\Q i|q [^W ilq � U q\q [�v iSay`bav i WtU « ��� ) � ��Y~XZg i�k ba[�r©Y\SVY\Q`{ � � SaW ilq YdQ`{ qsi � ]�� y X � Y\v [�Q`U���YdSVg U�SBXV[ � Q _ i { q [�c i�qr6YdQ`Y\rPy`r y`SaYdQ`{�XZg U�SVUwr6UtXZg [^_`S � i Q i _`_`Y~XZY\[�Q ilq rPy q XZY k q U qdi y`Q`W�g)S�XZb i XZU�{ z YdS¨Q`UtW�UtSVS i b z����g`Y\W�g�r i�� U�S XZg`U k bV[�c q U�r �#" � q Y � U i { i YdQ � _`y`U9XZ[=XVg`U�URJ k [�Q`UtQ XVY ilq SVW ilq Y\Q`{=[�v�XZg`U�Q y`r��ceU�b�[lv k [�SVSaYdc q UPSaX i baXVYdQ`{ k [�YdQuXZS ] � [lSaXw[lv�XZg`U�{ q [�c ilq r6UtXZg [^_`S i bVU�c i SaU�_ [�Q i(� [�QuXZU

	 i b q [�� q Y � U�S�XZb i XZU�{ z�� XZg i X�[^WtW i SaYd[�Q ilqdq~znilq\q [§��S ilq U i XV[�b z y k g`Y qdq r©[§��UtS ]

2)(%$ & ?A0�;P7¨1�/6< 1�/ N /6O6<�; N 2('@ Q 	 g ilk XVU�b �^��i X SaU�W�XZYd[lQ �^]�) � XZg U9UKJ k bVU�SaSVY\[�Q`S vx[lb
W ilq Wty qsi XZYdQ { " U�Q _`b z©� �mv i W�XZ[�b
�	� « � ¥ )i baU©{lY\��UtQ ]*� S�� UoW�[lr©r6U�QuXZUt_ XVg`U�baU � Y\Q XVU�Q`SaY\XVYdU�S i baU i °£UtWtXZUt_³c z c i W � {�bV[ly`Q`_³Wt[�QuXZbVY �c`y^XZYd[lQ`S¨[lv�XZU�r k U�b i XZy`baU�Ut°±U�W�XZS i Q`_)U q U�WtXVbV[�Q)_ i r k Y\Q`{ � SV[ � �mv i W�XZ[�baS XZg i X�r il� UGy`SVU�[lv@ � _`UtbVY~� i XZY\�lU�S i bVU � YdQ:{�UtQ`U�b ilq&� r©[lbVU=baU q Y i c q U ]�@ Q k`i baXVYdW�y qsi b � �	�³XVbVU i XZS �lU � y ilq\q\z � ilq\qr i J^Ydr i � r©Y\Q`Ydr i=i Q _ ª U�ba[�S i X¨XZg U @ � . S � SVY\Q`W�U i�qdq [�v�XVg`U�r i bVU q Y � U q\z XZ[�Wt[�QuX i Y\Q�YdQ vx[�bª�r i XZY\[�Q i ce[�y X¨XZg UBS�XZbVy WtXZy bVU � U���U�Q�XZg`UwSVr ilqdq U�S�X k U il� S ]" U�Q`_ b z y`SVUtS�XVg`U,+��mvxy Q`WtXVYd[�Q`S �c i SVU�_ [�Q q [�{ i baY\XVg`r©Y\W�_`UtbVY~� i XZY\�lU�S � XV[©g Yd{�g q Yd{�guX i�qdq XVg`UBUKJ�XZbVUtr i vx[�y`Q`_|YdQ)XZg UBS k UtWtXZb i �i Q _��	� � y i QuXVY � UtS XZg`U i {�bVUtU�r6U�QuX¯ceUtXR� U�UtQ)URJ k UtbVY\r©UtQ X ilq±i Q`_nW ilq Wty qsi XVU�_-+��mvxy Q`WtXVYd[�Q`S ]h y`U�XV[�Wt[�bVbaU qdi XZY\[�Q`S i r©[�Q {¨SVy`b�v i W�U k i b i r6UtXVU�bVS � c±[lXVg�SaXZbay`WtXVy`b i�qui Q`_�Q`[�Q��RSaXVbVy`W�XZy`b ilq&�i Q y`r=c±Utb�[lv�SVg ilqdq [ � q [^W ilq r©Y\Q`Ydr i ��Y q\q�i�k`k U i b�Y\Q XZg U � �&v i WtXV[�b�g z�k U�baSVy`b�v i W�U ] !¨g U�SVU} y WtXZy i XZY\[�Q`S¨r il� U q [�W i�q r6UtXVg`[^_ S¨y`Q q Y � U q\z XV[�SVy`WtW�UtU�_ � SVY\Q`W�U�XVg`U z)i WtX i S¯XVb ilk S¨vx[�b XZg`USa[ q y XVYd[�Q S ��g`U�Q|[�Q q~z [�Q UGSVU i bVW�g�vxba[�r [�Q`U�SaX i baXVYdQ`{ k [�YdQuX¨Y\S qsi y`Q`W�g`Ut_ ] !¨g�y S � XZg`U � Q ilq
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SV[ q y XZY\[�Q�Y\S�Q`[�X�{�y i b i QuXVU�U�_3XV[oceUBXVg`U=r6[�SaX q Y � U q\z SaXVbVy`W�XZy`baU � SVYdQ W�UPY~X9r i´z W�[�babVU�S k [lQ`_XZ[ i�q [^W ilq � U q\q&]

!¨g`UP�	� q [�W i�q r6YdQ`Y\r i�k ba[�c i c Y q Y~X z _`Y\SaXZbaYdc`y^XZYd[lQ YdS�vx[�y`Q`_3XV[ng i ��UPXR� [�r i YdQ k U il� S« ¥���¦ �¤¥���� ) �� � Q`U©Sar i�qdq UtbGSVg i b k k U i��:i X q [§� �	�F� ilq y U�S � _`y`U�XZ[|_`Y~°£b i WtXVYd[�Q�W�[lYdQ`WtYd_`UtQ`W�UtSBY\QXZg`U � b i {�{�Wt[�Q`_`Y~XZYd[lQ � B��� B� ' ��� A � vx[�b¨U i W�g�_ Y\°±b i W�XZU�_�ceU i r ] � [�b X z�k Y\W ilq ���,��h� ilq y`UtS�[lvAXZg U k Utb k U�Q`_ YdW�y qsi b�r©[�r6U�QuXVy`rKXVb i Q SavxU�b � XZg`Y\S�� [�y q _ z Y\U q _ q [§� � �&v i WtXV[�bVSUt�lU�b z � � � � !�=]
� � Q`U)c`bV[ i _ k U il�Fi X�g`Yd{�gJ�	�p� ilq y U�S � _`y`U)XZ[�SVg ilqdq [ � q [�W i�q � U qdq S i bVYdSaYdQ`{3vxba[�r} y`W�XZy i XVYd[�Q S ]¨� [�y`S/.er6[�_`U q�i SaSVy`r6U�S�XZg i X9XVg`U�SaUB} y`W�XZy i XZYd[lQ`S i�k`k U i b i S i W�[lQ`SVU �� y`U�Q`WtU�[lv�b i Q`_`[�r Wt[�bVbaU qsi XZYd[lQ`S�c±U�XR� UtU�Q�URJ k U�bVY\r©UtQuX ilq�i Q`_|XZg`Ut[�bVU�XZYdW ilq S k U�WtXVb i ]
!¨g`U���Yd_ XVg	[�v�XVg`YdS k U i�� _`U k U�Q _`S©[lQFXVg`U)U�Q`UtbV{ z [§�lU�b qdilk c±U�XR� UtU�QJXZg`Ut[�b zFi Q`_URJ k U�bVY\r©UtQuX i Q`_�XZg`U @ �MWty`ba�lU k U il� ��Yd_ XVg � Y\Q XVYdr i XZU q\z bVU qsi XVU�_nXV[�XVg`UGYdr i {�Y\Q i b zk i b�X�[lv$XZg`U�YdQ Q`U�b k [lXVU�QuXZY ilq&] � S¯XZg`UtSVU � y i QuXZY~XZY\U�S¨_`[�Q`[lX¯_`U k U�Q`_�[�QnXZg UwSay`bav i W�U �} y`W�XZy i XVYd[�Q S�Y\Q|�	� i bVU i {�U�Q U�bVY\W k bV[ k U�b�X z�]

!¨g`U k [�SVSaYdc q UGW�g i [lXVYdWGQ i XZy`baUw[�v�� i ��Utvxy Q`WtXVYd[�Q`S � _ y`UGXZ[�XZg`U�Wt[�r k q URJ^Y~X z YdQuXVbV[�_`y`W�Ut_c z � �e� Y\Q } y`UtQ`W�UtS
XVg`U9�	��v i W�XZ[�b ] � [ q\q [§��YdQ`{G_ U � Q`_`b��U�S i Q`_ ��UtbV{��UtS « � ) ) � XZg`baU�U�bVU�{lYd[�Q`SW i Q|c±U�_`Y\SaXVYdQ`{�y YdSVg U�_)YdQ�XZg U k`i b i r6UtXVU�b¨S k i W�U �@�]�� k UtbaXVy`bVc i XZY\�lU�bVU�{lYd[�Q � W�g i b i W�XZUtbVY ª U�_wc zwi¯k [ q~z Q`[�r6Y ilq _`U k U�Q _`U�Q`WtU Y\Q�XZg`U�SVy bav i WtUk i b i r©U�XZUtbo� ilq y`UtS � �	� 0 � ��� ��� ] !¨g YdS k [ q\z Q`[�r6Y i�q�qdi � W i Qpc±U URJ k`qsi YdQ`Ut_ c zk UtbaXVy`bVc i XZYd[lQ)XVg`U�[lbVYdUtS � U ] { ] ! ���,��h _`Y\SVW�y SVSVUt_ i X�SaU�W�XZYd[lQ �^]~¥2� ]@Z@�]�� Q URJ k [�Q`U�QuXVY ilq baU�{�Y\[�Q � ��� 0 � ��� 2 C � ��g`UtbVU SVr ilqdq W�g i Q`{�UtS�Y\QTXZg`U�SaXVbVy`W�XZy`baUk bV[�_`y`WtU qsi ba{�U�� i bVY i XZY\[�Q`S¯Y\Q)�	� ]@>@Z@�]�� vxy qdq\z W�g i [lXVYdW|bVUt{�Yd[�Q ��g`UtbVU �	� S i XZy`b i XZUtS6XV[ � ilq y`U�S � ¥�� W�[�babVUtS k [�Q`_`Y\Q`{ XV[W�[�r k`q UtXZU q\z y`Q`W�[lbVbVU qsi XVU�_)SaXVbVy`W�XZy`baU�S ]�A[lbwX z�k Y\W ilq ���,�
h UKJ k UtbVYdr6U�QuX ilq YdQuXZUtQ`SVY~XZYdUtS � XZg`U©bVU�{lYd[�Q @Z@ Y\S q Ydr6Y\XZUt_:c z k i b i r6UtXVU�bVS� i�q y`UtS �^�\¥��M� ��� !�B� XZg i X�Wt[�bVbaU�S k [�Q _ ilk`k bV[ J^Ydr i XZU q\z XZ[9�	�2' � �����M� � �`] !¨g y`S � SaXZbay`WtXVy`bVUtSg i �^Y\Q`{©�	��� � ��� SVg [�y q _)Q`[�X�c±UGX i�� U�Q i S�bVU q Y i c q U ]

2|(�*  @<�."!|C�/68:,$#²/6<&% /'!©.�<(!|Ct."#
!�[3_ i XZU � r i Q z i XaXZUtr k XVS=g i �lU�c±UtU�Q³_`[lQ`UnYdQ [�bV_ U�bBXV[3r il� U*)�y i QuXZY\X i XZY~��U ���,��h � @ �i Q ilq~z SaYdS q U�SVS�W�[lr k y^X i XVYd[�Q i�qdq\z UKJ k UtQ`SVY~��U ] � [�SaX�[lv�XZg`U
SaXVy`_`Y\U�_wr©U�XZg`[�_`S i baU
Y\Q`S k YdbVUt_Bc z[lXZg`Utb ilk`k`q YdW i XZYd[lQ`S£[lv vxy`Q WtXZY\[�Q�r©Y\Q`Ydr6Y,+ i XZY\[�Q ] �$i XZU q\z�� XVg`U�baU�YdS i XZUtQ`_`U�Q W z XZ[�Y\r k`q U�r6U�QuX{ q [�c ilq¯ilq {�[�baY\XZg r©S ]:� U�SaYd_`UtS � _`YdbaU�W�XZU�_FSaU i baW�g`U�S i bVUo_`U�SaYd{�Q`Ut_	Y\Q³[�ba_`U�bPXV[:bVU�_ y`W�U�XZg UQ�y rPc±Utbo[lv�W ilq\q S�XZ[ XVg`U � �mv i WtXZ[lb�vxy Q`WtXVYd[�Q � SaYdQ`WtU S k UtWtXZb i W i�q W�y qsi XVYd[�QFYdS6W�[lr k`q URJJY\Q
���,��hP]

� U�SVg ilq\q W�[�r6r6U�QuX
[�QoSa[�r©U ilq {�[�baY\XZg r©S�y SVU�_6XZ[w_ i XVU9Y\Q ���,��h [ k XVYdr6Y,+ i XZY\[�Q � ce[lXVgq [�W ilq�i Q`_�{ q [lc ilq r6UtXVg`[�_`S ] !¨g U�vx[lbVr6U�b���Y q\q ceU�c`bVY\Ut} z _`U�SaW�baYdceU�_ i Q`_:XZg`U qdi XVXVU�b���Y qdqc±U�_`UtSVWtbVYdceU�_�Y\Q:{�bVU i XZUtb�_`UtX i Y q�� SaYdQ`WtU=XZg`U�Q Ut� i�q {�[�baY\XVg`r YdQuXZba[^_ y`W�Ut_:YdQ3XZg YdS 	 g i�k XZUtbW�[�babVU�S k [lQ`_`S�XZ[�XZg`UGv i r6Y q~z [lv�{ q [�c ilq r©U�XZg`[�_`S ]
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������� ������������� �"!#��$&%@ QF{�UtQ`U�b ilq&��q [^W ilq r6UtXVg`[�_`SPc i SaU�_JYdQ � �mv i WtXZ[lb=_`UtbVY\� i XVY\�lU�S i baUov i SaXVU�b�Y\Q³[ k XVYdr6Y,+ i XZYd[lQk ba[�c q U�r6S ] � S�� U)g i ��U|r©UtQ XVYd[�Q U�_ i ce[ �lU � SVW i�q YdQ { qsi �²[�v9XVg`U�SaU(' YdQ _J[�v�r6UtXVg`[^_ S�YdSv i S�X � c`y X�XVg`U z g i �lU6XVg`U�_`b i ��c i W)'�[lv ceU�YdQ { i c q UPXV[�UKJ k q [�baU6[lQ q\z3i SaYdQ`{ q U i XaXZb i WtXZY\[�Qc i SVYdQ)[lv$XVg`U � �&v i WtXV[�b g z�k UtbVSay`bav i WtU+* ¥�� ) ) ] !¨g`U�r6[�SaX¯SVYdr k`q U9� i§z [lv�y SVYdQ {�{�b i _ YdU�QuXVS¨YdSXVg`U©Sa[��RW ilqdq U�_ SaXVU�U k U�S�XP_`UtSVWtU�QuXPr6UtXVg`[^_ � XVg i XwW�[�Q SVYdS�XZSBYdQ�r©[§��YdQ {|vxba[�r BD", XZ[ BD",.- � c zr6YdQ`Y\r©Y +�Y\Q`{ i�q [�Q`{�XVg`U q YdQ U�YdQ�XZg Uw_ YdbVUtWtXVYd[�Q�[lv�XZg U q [^W ilq {lb i _`Y\U�QuX � �0/ � 0 BD", � ]	 [�Q �ay`{ i XZU�{�b i _`YdUtQuXZS
YdS � XV[B_ i XZU � Wt[�Q`SVY\_`U�baU�_6XZg`U�r©[lSaX
SVy`WtW�UtSVSavxy q {�b i _`YdUtQuX r6UtXVg`[�_ ]��i XZg U�b�XZg i Q�y`SVY\Q`{©XVg`U q [�W ilq {lb i _`Y\U�QuX � Y~X�vx[ qdq [§��S i _`YdbaU�WtXVYd[�Q)XZg i X�Y\S21��«43�� 	u�l�R�wXZ[�XZg`Uk baUt��Yd[ly`S�{�b i _ YdU�QuX �Ai Q`_ � Y~v k [�SaSVYdc q U � XZ[ ilqdq XZg`U k baUt��Yd[ly`S9_ YdbVUtWtXVYd[�Q`S XZb i �lU�bVSaU�_ ]

5 XZg`Utb i y XVg`[�bVS g i ��UG� [lb6'lUt_���Y\XZg�r6[�baU�SV[ k g`YdS�XZY\W i XVU�_�{�b i _`YdUtQuX¨r©U�XZg`[�_`S YdQ`W q y`_`Y\Q`{SaU�W�[lQ`_ _`U�baY\� i XVY\��UtS7* ¥�� � ) [�bBSaXVU�U k U�S�X�_`UtSVW�UtQuX�r©U�XZg`[�_`SBXVg i X=_`[ Q`[�XPQ`UtU�_ _`UtbVY\� i XVY\�lU�S
* ¥��l¦ ) ]!¨g`[�y`{lg©Y~X�YdS ilq SV[ q [^W ilq&� XZg`U�r6UtXZg [^_�_`U���U q [ k U�_©c z E�q U�Y\Q q U������l��* ¥´¦8	 �`¥�� � ) _`UtSVU�b���UtSSa[�r©U i XaXZU�QuXVYd[�Q � SaYdQ`WtUBSa[�r©U�[lv�XZg`U�vxU i XVy`bVUtS9[�v�XZg`U ilq {�[�bVY~XZg`r XZg i X9��Y qdq ceUwYdQuXZba[^_`y W�U�_Y\Q XZg`Y\S9� [�b6'|ceU i b�Sa[�r6U=bVUtSVUtrPc qsi Q`W�U=��Y~XZg3Y~X ] !¨g`U�SaU i y XZg [�bVS9YdQuXZba[^_`y W�U=XR� [ q U���U q S�[lvY\r k ba[§��U�r6U�QuX:9
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Initial x,E(x),T Choose new x

dE = E(x’)−E(x)

Metropolis:
accept x?

Update x,E(x)

Thermal
equilibrium

achieved?

Reduce T

Final T?

END
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NO

YES

NO

YES

NO
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%CBEDGFCHJI2KLFNMPORQSQ.FATVUWFAX.YZTS[\H]IL^_UWFA`Ga_bcYedfD\FCIL`gF?D?YehZheYZTJiNUWOjF � Uk`kIlMPUEYZT_dmOL`WQSIlUkYeORT � BnUk`goJMqp
UWoJ`kILhGILTJX � OR`rTJORTsptBgUk`goJMPUWoJ`kIlhvuxwcy�XJYe`WFAMqUzYeTcKLFA`gBWYZOLT�OLd{UWHJF|F � ^fFA`gYZQ.FATVU}IlhGX]I~U}ILw]IlBWFLb�D\FQzo_BgU?d�ILMAF�U�DGO.`WFAhZIlUkFPX;^J`WORw_hZFAQ.B � � YvuGYeT]ILwJYehZY�U�y.UWO�QSFAILBWoJ`gF�UkHJF�^JHJILBWF�OLd�UkHJF�XJY���`WILMPUWFAXD\I�KRF ! FAhZX�ILTJX � YZYvu{BWFPhed�ptMAORTJBgYZBnUkFAT_MPy�X_`WYeKLFAT-wVy�Qzo_heUkYe^JhZFrBWMAIlUWUWFA`gYZTJi ����� uq���{HJFzdmOR`WQ.FA`Pb
^JHJILBWF{`gFPUk`gYZFqKLIlh�bLYeB8INUW`kILXJY�UkYeORT]ILhV^J`gORwJheFAQ	OLd�YZQSILiRYeTJi�UWFAM}HJT_Y � oJFABPbVUkH]IlU8Il��FAMPUWB�INTcoJQzwfFA`OLdJIL^J^]Il`WFATVUWhey�X_Ye��FA`WFPTVU ! FAhZX_B�`WILTJiRYeTJi�dm`WOLQ�XJYe��`kIlMPUkYeORTxMA`ny�BgU}IlhZhZOLiR`kIL^_Hcy�ILTJXrQSYeMA`gORBWMPOR^Vy
UWO�ILBgUW`WORTJOLQ�yRbsiRFAOR^_Hcy�BgYZM�Ilh�BWoJ`nKRFqy6OR`�Q.FAXJYeM�ILhfXJYZILiRTJORBgYZBP� � T6hZO2D�p�FPTJFA`giLySFAhZFPMPUW`WORT0UWFAM}HspTJY � oJFABPb�UWHJYZB.h�ILM ��OLd�^_H]ILBWF�YZT_dmOR`gQ|I~UkYZOLT�YeB0ILX_XJFAX�UWO�UkH_F�MAORQ.^JheF � YeU�y�YeTcUW`WO�XJoJMPFAX�wVy
��� �

1�oJ`6ILYeQ YeT�UkH_F�^J`WFPBWFPTcU�[\H]Il^_UkFP`6YZBSUWO�BWORh�KRF�UWHJF�dmORhehZO2D?YZT_i�^J`gORwJhZFPQ �=dm`gORQ�UkHJF
XJY���`WILMPUWFAX=YeTcUWFATJBgYeUWYZFABNILTJX=H]I�K�YZT_i��z f¡£¢�¤~¡£¢{^]IL`nUkY�Ilh��cTJO2D?hZFPXJiRF¥OLd�UWHJFziRFPORQ.FPUk`ny�Old�UkHJF
BgoJ`gd�ILMPF¥BgUW`WoJMqUkoJ`gF � UkH_F¥iRFAORQ.FPUW`gy�OLd�UkH_F��cTJO2D?T�^]Il`gUND?YehZh�w�F�h�ILwfFAhehZFAX�wVy�¦�§©¨gªq«�YZT�UkHJF
dmORhehZO2D?YZT_icuqb¬DGF6D�IlTcU�UWO=XJFPUWFA`WQ.YZT_F0UkHJF6oJT���T_OD?T®^]IL`nU�OLd?UkHJF;BgUW`WoJMqUkoJ`gF � h�Ilw�FPhZhZFPXwVy
¦ §©¯kªk¨k« u£�8�{HJYeB\YZBGIjBgoJw�°gFPMPU{wfFAheORTJiRYeTJixUkOjUWHJFCd�IlQSYeheyzOld�BgUW`WoJMqUkoJ`gF�MAOLQS^JheFPUWYZORT�^J`gORwJhZFPQSBP�
� UW`WoJMqUkoJ`gFjMPORQ.^JhZFqUkYZOLT±YeB?I.^fOR^Jo_h�IL`�UWOR^JYZMxYeT±²�p�`WI2y0MA`gy�BnU}ILhehZORiR`WIL^JHVyRb]Q.OLUWYeKlIlUkFPX6wVy6UkHJF
YeTcUWFA`gFABgUGYZT.Q.OsXJFPhZheYZTJi�Old�QSILMA`gORQSOLhZFAMPoJhZFPB�³�QSILYZT_heyj^J`WOLUWFAYeTJB}u£b�MPORQ.^JhZF£´�BgUW`WoJMqUkoJ`gFAX0MP`gy�Bnp
UkILhZB?ILT_X�b]QSOL`WFx`WFPMAFPTcUWheyLb]BWoJ`nd�ILMAFPBA�
��D\O�XJY���FP`WFPTcU?YeTVUkFA`g^J`WFqU}IlUWYZORT_B�M�ILT;wfF�QSILXJF�OLd$UWHJYZB{^J`gORwJheFAQ±�01�T;ORTJFxH]ILT_X�bJYeU\M�ILT

wfF;YZTVUkFP`W^J`gFPUkFPX�YeT�UWFA`gQSB�OLdNMAORTJX_YeUkYeORT]ILhG^J`WOLw]ILwJYehZYeUWYZFPBAb�Y��µFL� � ³m¦�§©¯kªk¨W« � ¦�§©¨nªq«·¶W¸_uzYeBzUkHJF^J`gORw]ILw_YZhZY�U�yOLdCUkHJF±iRFPORQSFqUk`ny�YZT�UkHJF±oJT2�cTJO2D?T�^]Il`gUSw�FPYZTJi-¦�§©¯kªk¨}«�OLT�UWHJF�MPORTJXJY�UkYZOLTJB
UWHJF ��T_OD?T�^]IL`nU¥YZBj¦ §¹¨nªq« IlTJX�UkHJF;YZTVUWFATJBgYeUkYeFABzX_Ye��`kILMqUkFAX�wVyUWHJF0D?HJORheF6BgUW`WoJMqUkoJ`gF�Il`WF
UWHJF-QSFAILBWoJ`gFAXºORTJFABPb�h�Ilw�FPhZhZFPX�wVy»¸�� � I~´sYZQ.Y"�AIlUkYeORT�OLdrUkHJYeB;^J`WORwJILwJYZheYeU�yLbCIlhZBWO�MAILhZheFAXF£´_^fORTJFPTVUkY�IlhEQ.O�XJFAhehZYZT_iJb�MPORTJBgUWYeUWo_UkFPB�I;BWORheo_UkYeORT�UkO;UkH_F.BnUk`goJMPUWoJ`WFSMAORQ.^JhZFqUkYeORT=^J`WOLwJhZFPQ
� !Ral¼�� .�I�yRFPBA½fUkHJFPOR`WFPQ¾M�ILT�w�FjIL^J^JheYZFPX±UWO|XJFqUkFA`gQSYeTJFxUkHJFrMAOLTJXJYeUWYZORTJILh�^J`gORw]ILwJYehZY�U�yR�E�{HJYZBUWHJFAOR`gFAQ¾BnU}IlUWFAQ.FATVU�YZB �

� ³m¦ §©¯kªk¨W« � ¦ §©¨gª£« ¶k¸su�¿
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� I~´sYZQzo_Q FPTVUk`WOL^cy�QSFqUkHJO�X�YeB�ILT�Fq´s^�OLTJFATVUkYZILh�QSO�XJFAhehZYeTJi�QSFqUkHJO�X�UWH]IlU�HJILBNwfFAFPT=BWoJM£p
MAFABgBgdmoJheheyzIL^J^JheYZFAX�YZTz²Cpt`kI�yjMA`gy�BnU}ILhehZORiR`WIL^JHVy � Á ��ÁLb_Á�� # b_Á���!sbJÁ�� #_bsÁ �('~¼JILTJX.ILhZBgO�YZT��������
� ! ��b Á �La~¼��

1�T|UWHJFNOLUWHJFA`GH]ILTJX�bsUkH_F�QSFAILBWo_`WFAX|YZTVUkFPTJBWY�U�y|^]I~UWUkFP`WT0MAILT0wfFNYeTcUWFA`g^J`WFqUkFAX;IlB�I�HJOLhZOlp
iR`kILQ � Á �,�¼�bcD?H_YZM}H.YZB8UkH_FC`gFABWo_heU�OLdfUkHJF�YZTVUWFA`gdmFP`WFPTJMAF?OLd�ILT�oJT2�cTJO2D?T|D\I2KLFz³mORw�°gFPMPUED�I�KRF�u
ILTJX�I �cTJO2D?T±D�I�KRF0³�`gFPdmFA`gFATJMPFrD\I�KRF�uq�\�{H_FrH_ORhZORiL`kILQ MAO�XJY ! FPB�UkHJF�YeT_dmOR`WQSIlUWYZORT0T_FAFAX_FAX
UkOr`WFAMPORTJBnUk`Wo_MPUEUkHJF?ORw�°gFPMPU�D\I2KLFLb�D?HJYZM}H.M�ILT.wfF{`WFPUW`WYeFPKRFPX|wVy�YZhehZoJQ.YZTJIlUkYeTJi{UkHJF?HJORheORiR`WILQ
D?YeUkHI�BWoJY�U}ILw_hZF.`WFPdmFP`WFPTJMAF|D\I�KRFl� � �%Bg^�FPMPUW`kI�H]I�KRF|w�FPFAT�YZTVUWFA`W^_`WFPUWFAXYeT�UkH_YZB�D�I�yRb�IlB
D\FPhZh$ILB ������� � ^]IlUgUkFP`WTJBP����F�BWH]IlhZh�MPORQSQ.FATVU?ORT;UkH_YZB{Q.FPUkH_OsX;YZT;BgFAMPUWYZORT �s� # ��ÁR�

� T-UkHJYeBxD\OR` ��b�DGF.D?YehZh8`gFABgUW`WYeMPUjORoJ`WBgFAh�KRFAB�UkO±MAOLTJBWYeXJFA`gYZTJi;UkH]I~UrUWHJF.BWoJwJBnUk`WIlUkF.YZBxUkH_F
��T_OD?T±^]IL`nU?OLd$UkHJFxBnUk`goJMPUWoJ`WFlb�IlTJX6UkH]IlU\UkHJF�ILX_BWOR`gw]IlUkFx^fORBgYeUkYeORTJB{Il`WF�UkO¥wfF�dmORoJT_X;dm`gORQ
UkHJF0YeTVUkFAT_BWYeUWYZFPB�XJY���`WILMPUWFAXwVy�UkHJF0BgoJ`gd�IlMAFL����F0`gFAMAILhZhEORT�UWHJF0HJORheORiR`WIL^JHJYeM.YeTVUkFA`g^J`WFqU}I~p
UkYZOLT±UWOSFPBgU}IlwJhZYeBWH�I�^]IL`WILhZheFAheYZBWQ±bJIlTJX±UkI��LF�� §©¨nªq« ³mUkH_FrD\I�KRFzXJY���`WILMPUWFAX�wcy6¦ §¹¨nªq« u�ILB?UkH_F
`WFPdmFP`WFPTJMAFzD\I�KRFLb$IlTJX�� §¹¯kªW¨}« ³mUkH_F�D�I�KLF¥XJYe��`kILMqUkFPX�wVy�¦ §©¯kªk¨k« u�ILBCUWHJFzORwc°gFAMPUND�I�KRFl�	�COlp
UkYZMPF0UkH]I~U��?§©¯kªk¨k«�ILTJX��{§¹¨nªq«�IL`gF6TJOLU�Fq´_ILMqUkh�y�UkH_F±OLw�°gFAMqU|IlTJX�`WFPdmFP`WFPTJMAF;D�I�KLFAB.oJBWFPX®YeT
FAhZFPMPUW`WORT�XJY���`WILMPUWYZORT�HJOLhZORiR`WIL^JHVyRbEILBzDGF6D?YZheh\BWFPF�YeT�BWFPMPUkYeORT �s� # �eÁL� � T�UWHJF6h�I~UWUkFP`Ab�UkH_FD�I�KRF�ORosUkiRORYeTJijdm`gORQ�UkHJF�ILXJBWOL`Ww]IlUWF�YZBEU}I��lFAT;ILB\`WFPdmFP`WFPTJMAF�ILT_X0UkHJF�D�I�KRF�ORosUkiRORYeTJijdm`gORQ
UkHJF�BWo_wJBgUW`kIlUWFjI~dvUkFA`?IlT�FPTJMAORo_TcUWFA`{D?YeUWH6UkHJFrILXJBgOR`WwJIlUkF�YZBGUkHJF�ORw�°gFPMPUA� � T±ORoJ`{MAILBWFlb]BWoJw�p
BgUk`WIlUkF�ILT_XSIlXJBWOR`gw]IlUWF{`WORheFAB�IL`gF{Fq´sM}H]ILT_iRFAX.D��©`P�µUA�8HJORheORiR`kIl^JHVyRbcILTJX¥DGF{D?YZhZh�TJOLU�MPORTJBgYZXJFP`
BWM�I~UWUkFP`WYeTJi�^]IlUWHJB�`gFAhZIlUkYeTJi�BgoJwJBnUk`kI~UkF6ILT_X�ILXJBgOR`Ww]I~UkFL� %N^_^J`WO�´sYZQSIlUkFPheyLb�UWHJFSUWOLU}ILh�D\I2KLF
XJYe��`kILMqUkFPX�wVy0UWHJF�BWoJ`nd�ILMAF�M�IlT�wfFxdmOR`WQzo_h�IlUWFAX;ILB �

��¿�� §©¨nªq«! � §©¯kªk¨}« ¿ � ¸ � �#" ³ ��� # u
D?HJFA`gF%$±YZBEUkHJFCUkOLUkILhfD\I�KRF�^JH]IlBWFL� - FAiVIl`WXJYeTJijUWHJYZBGF � o]IlUWYZORT6IlB\KlILhZYeX�bcORoJ`{ILYeQ�YZBEUkO¥oJBgFUkHJFxD\I2KLF

� §©¯kªk¨k« ¿ � ¸ � �&" � � §¹¨nªq« ³ ��� !Vu
UkO�Fq´�Uk`WILMPUEUkH_F?IlUkORQ.YZM\^�ORBgYeUWYZORTJB¬YZT¥UkHJF?oJT���T_OD?TS`WFPiRYZORT��¬�{HJF ! `gBgUEH]ILTJX_YZM�Il^�UWOjX_O�UWHJYZB
YZB{ORwVK�YZORo_B �

' ¡}¤)(+*-,/.1032N¢4.N ]¤�565q¢7(A¢4* ¢48:90¤<;�.=,W�>5/?�¡£¢4@BAC8EDF,HGL¢ I?¡g�BJ/8K,LGCME�)N),EOP,/*QG� FD_�>5�,+R
��T_OD?heFAXJiLF�OLd UkH_F�^JH]ILBgF�YZBGMA`goJMAYZILhfUWOzXJFqUkFA`gQSYeTJFCUWHJF�BnUk`Wo_MPUko_`WFLb_BWYZT_MAF�BgM�IlUgUkFA`gYZTJi�^]IlUkH_B
oJTJXJFP`WiRORT_F±wVyUWHJF;FAheFAMPUW`WORT_B�IL`WF6MPOsXJY ! FAX�YeTUkHJF;XJY���`WILMPUWFAX�D�I�KLF�^JHJILBWFl���{HJF;^JH]ILBgF
^J`WORw_hZFAQ H]ILB0IlUWUW`kILMqUkFAX®UkHJF=I~UWUkFPTVUkYZOLT�OLd�BWFqKRFP`kILh ! FAhZX_BAbCILTJX�QSILTVy®UWFAM}HJT_Y � oJFAB6HJI2KLF
w�FPFAT.XJFPKLFAhZOL^�FPX.YeT¥OR`WX_FA`8UkOxBgORheKLF{YeUA� � FATJXJ`ny¥D�IlB8UkHJF ! `gBgU�UWO�UkILM �chZF�UWHJF{^JH]ILBgF{`WFqUk`WYeFPKlILh
^J`WORw_hZFAQ Bg^�FPMAY ! M�ILhehey�dmOR`%������� � Á �,*¼�wcy�oJBgYZTJi �x`kILQ.FA`gBnp ��`gORTJYei6XJYZBg^�FP`WBWYeORT�`WFAhZIlUkYeORTJBw�FqU�D\FPFAT�Q.O�XJoJhZo_B{ILTJX;^JH]IlBWF�OLd$UkHJFxX_Ye��`kILMqUkFAX6D\I�KRF ! FAhZX�b�IlB{YeU{YeB�oJBWFPX�YeT6OR^_UWYZMAB � Á � + ¼���{HJYZB�Q.FPUkH_OsX�H]ILBrI;XJ`kI�D?w]ILM � �rUkHJF�^fORBWY�UkYZOLT=OLd\UWHJF �AFA`gORBrOLdGUWHJF.`WFTSJFAMPUWFAX�ILQS^_hZYeUWoJXJF
QzoJBgU�wfF��cTJO2D?T�wfFPdmOR`gFAH]IlTJX�b�ILTJX6UWHJYZB{YeB�TJOLU?^fORBWBgYZwJheFxYZTU�������z� %NB�ILT±ILh�UkFA`gT]IlUWYeKRFlb_YeT
UkHJYeBCDGOR` �;D\FjD?YZhZh o_BWFz^JHJILBWFz`gFPUW`WYZFqKlILh�UWFAM}HJT_Y � oJFABNYZQ.^�OR`nUkFPX�dm`WOLQ OL^_UkYeMABAb�UkHJIlUND?YehZh wfF
XJFABgMA`WYew�FPX�YeT6BWFAMqUkYeORT ��� !_�

��OLUkYeMAF�UkH]IlUAbfdmOL`�UWHJF�BWI��LFjOLd�BWYeQS^_hZYZMPYeU�yLbV� � �¬³ �s� # u{H]ILBCw�FPFAT�D?`gYeUWUWFAT�o_TJXJFA`�UkHJF�ILBnpBWoJQ.^_UkYeORTJB�UkH]IlU ��� wfFPU�DGFAFPT.BgoJwJBnUk`kI~UkF{ILT_X¥ILXJBgOR`Ww]I~UkF\YeB�DGF�I/�f�¬�{H�o_BAbW� � �]³ ��� # u£blD?HJYeM}HMAORTJBgYZXJFP`WBjBWM�I~UWUkFP`WYeTJi�Old�¦ §©¯kªk¨}« o_TJMAORo_^JhZFPX�dm`WOLQ BWM�I~UWUkFP`WYeTJi�Old\¦ §©¨gªq« b�YZB�TJOLU�ILMAMPoJ`kI~UkFLb
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UWHJYZB�M�ILBgFLb � � §©¨gª}« MAILoJBWFPB�INBgQ|ILhehc^�FP`gUko_`Ww]IlUWYZORTjORT�UWHJF�ILhe`WFAILX_yrFq´sYZBnUkYeTJiNBgM�IlUgUkFA`gYZTJiN^]IlUkH_B �
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� §©¯kªk¨k« ³K7 DF 6 ¶ D F u�¿! � ³7 DF 6 ¶ D F u �� ³ !W uqblD?H_FA`WF" � YeB�UWHJF�I~UkORQ.YZM�BWMAIlUWUWFA`gYZTJi�d�ILMPUWOR`¬IlTJX �� YZB$UkH_F
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IlUWORQ.BAbVD?HJYZM}H|M�ILTSw�F�MAORT_BWYZX_FA`WFPX6ILBGIr`gFAXJo_MAFAX6Q.O�XJFAh]OLd IrXJYeBWOR`gXJFA`gFAX-³mh�IlUgUkYeMAF{iVILB·p�heY)�LF�u
BgoJ`gd�ILMPFL� U oJ`A�]T]ILh]^_oJ`W^fORBWF�YZB�UWOjiRFqUGIj^JH]IlBWF�`WFPUW`WYeFPKlILh]Q.FPUkH_OsX¥UkHJIlUGDGOR` ��B�dmOR` ������� �
OR` 4 ��^JIlUWUWFA`WT_BA� ��F\D?YZheh�ILBWBgoJQSF�UWH]IlU¬BWORQ.F�YZTsdmOR`WQSIlUkYeORTrILwfORo_U¬UWHJF�BnUk`Wo_MPUko_`WF{YZB �cTJO2D?T
�� f¡£¢�¤~¡q¢v� ��FzILBgBWoJQ.F�UWH]IlUCBWORQ.FzIlUWORQ.YZMx^fORBWY�UkYZOLTJBCOld8UkHJFjMAheoJBgUWFA`�Il`WF �cTJO2D?T�b�FL�µiJ�?UkHJF
BgoJwJBgUW`kIlUWF�IlUkOLQSBPbJILTJX0DGFxBWHJILhZh�Uk`nySUWO¥`WFPUW`WYeFPKRFCUkHJF
4����OLd UWHJF�OLUWHJFA`�IlUkORQ.YZM�^fORBWY�UkYZOLTJB
`gFABgUW`WYeMPUkFPX�UkO�I�BgoJ^J^fOR`gUS`WFPiRYZOLT�b\Fl�©iJ�®UkHJF�ILXJBgOR`WwfFAX�I~UkORQ.B�OR`�QSORheFAMPoJhZFPBA���{HcoJBPb{D\F
IL`gF6Uk`gy�YeTJi=UkO-BWORh�KRF±I-^J`WORw_hZFAQ D?HJYZM}H�YZB¥UWHJF;YZTVKRFP`WBWF±OLd�UkHJF;ORT_F±^_`WOR^fORBWFPX�I~USH_ORhZORi~p
`WIL^JHVy-D?YeUkH4��������� X]IlUkI�³mBWFPF|BWFPMPUWYZORT �s� � �eÁ2uq�.�{HJF|Q.FPUWHJOsX-YeTcUW`WO�XJoJMPFAX�H_FA`WF�dmORhehZO2D?BMPhZORBgFAheyLb�IL^]Il`gUzdm`gORQ UkHJF0heYZQ.YeUkIlUkYeORTJB�YeTcUW`WO�XJoJMPFAX�wVy ��� b8ILhe`WFAILX_y�XJFPKLFAheOR^�FPX�QSFqUkHJO�XJB
dmOR`�BWo_`gd�ILMPF�BgUW`WoJMqUkoJ`gF#$ Á �R�Jb$Á �M)�b � '_ÁP¼�ILT_X�T]ILT_OR^]IL`nUkYZMPhZF�YZQSILiRYeTJi $ Á�IM�Jb � ' � b$Á�I )~¼�oJBgYZTJi²�p�`kI�ySMA`nysBnU}ILhehZORiL`kIL^JHVySQSFqUkHJO�XJBP� ��FCD?YZhZhf`WFPiVIL`gX;ILhZBgOzILB �cTJO2D?T;UkHJF�IlUkORQ.YZM�BW^fFAMPYZFPB�YZT
UWHJF�MAhZo_BgUkFP`Ab UkO±ORw_UkILYZT=Q.OR`gF¥MAhZFAIL`x`WFPMAORT_BgUk`goJMPUWYZORT_B�UWHJ`WOLoJiRH�I;X_FAMAOLTcKLORhZosUkYZOLT�^_`WO�MAFABgBA�
U oJ`xBgYZQzoJhZIlUkFPX�Fq´s^fFA`gYZQ.FATVUkBxMPORTJBWYeBgU�YeT=YZhZheoJQ.YZT]IlUWYZTJizUWHJF¥MAheoJBgUWFA`�o_BWYZT_i±FPhZFPMPUk`gORT=^JhZILTJF
D\I�KRFAB?OLd$BgFPKLFA`kIlh�FATJFP`WiRYeFAB\ILTJX6YZT_MAYZX_FATJMPFNXJYe`WFAMqUkYeORTJBAbsILTJX|QSFAILBWoJ`gYZTJijUkHJFCw]ILM �cBWMAIlUWUWFA`WFPX
YeTcUWFATJBgYeUWYZFABP�
�{HJF�UWORQSOLiR`kIL^_HJYZMr`WFPMAORTJBnUk`goJMPUWYZORT-Q.FPUkH_OsX�BgHJORoJheX=w�F�M}HJORBWFPT�ILMAMPOR`WXJYeTJi|UWO0UkHJFziLFqp

ORQ.FPUW`gy®IlU.UkHJF�YZTVUkFPTJBWY�U�y�X]IlU}I�ILM UcoJYeBWY�UkYZOLT®^J`gOsMPFABgBA� � YZTJMPF�UkH_F�YZTVUWFATJBgYeUkYeFABSIL`WF±UkO�w�F
Q.F�ILBgoJ`WFPX�IlU�X_Ye��FA`WFPTVUSFPTJFA`giLy�ILTJX @ OR`�YZTJMPYZXJFPTJMAF;XJYe`WFPMPUkYeORT�MAORT_XJYeUWYZORTJBPb�UkHJF±OR^_UWYZQzoJQ
ILheiROR`gYeUkH_Q dmOR`�UWHJFxUkORQ.ORiR`WIL^JHJYeMxIL^J^_`WOVILM}H±D?YZheh�wfFrX_Ye��FA`WFPTVU�dmOL`{F�ILM}H�M�ILBgFL� �NB{D\FrH]I�KRF
Q.FATVUkYeORTJFPX�YZT®BWFAMqUkYeORT �s���Jb ���%Q.FPUkH_OsXJBSXJF�IlhCD?YeUWH�UkH_F�^J`gORwJhZFPQ OLd�Q|I ��YeTJi�YZTVKRFP`WBWF
�]ORoJ`gYZFP`�Uk`kIlTJBgdmOR`gQSB$ORTjTJORTsptHJORQ.ORiRFPTJFAORo_B�X_YZBgUW`WYewJo_UkFPXjXJIlU}I�IlU UkH_FG`gFAMAYe^J`WO�M�IlhVBW^]ILMPFL� U T
UWHJFNOLUWHJFA`EH]ILT_X�b�UWHJF�Fq´s^�FP`WYeQSFPTcUkILh�X]IlUkILw]ILBgFChZILM �cBGYeT|YZTsdmOR`WQSIlUkYeORT¥ILwfORo_UEUkH_FCXJY���`WILMPUWFAX
D\I�KRF+�JFAhZX�^JHJILBWFl�8�{HcoJBAbVUkH_F �]T]Ilh_F 4.MPYZFAT_MPyzOldJUkHJF�ILhZiROL`WYeUWHJQ�D?YehZhcXJFA^fFAT_X¥ORT¥ORoJ`¬ILwJYZheYeU�y
UWOSYeTJBWFP`gU�UkHJFxUkOLQSORiL`kIL^JH_YZM�IL^J^_`WOVILM}H±YZT_BWYZX_FjI�^JH]IlBWFr`WFPUW`WYeFPKlILh$ILheiROR`WY�UkHJQ±� � T±OR^_UkYeMABPbfY�U
YeB?I�MPORQ.QSORT6^_`kILMqUkYZMPF�UkO�oJBgFrU�DGOSQ.F�IlBWoJ`gFAQ.FATVU?^Jh�IlTJFABPb]BWO¥UkH]I~U{UkHJF�^JH]IlBWF�M�ILT±wfFxORwsp
UkILYZTJFPXSBgYZQ.YZhZIL`Wh�yrUWOjYeTVUkFA`ndmFA`gORQSFqUk`ny $ Á �M�sb � 'M��b � 'M�L¼��O"�T_dmOR`gUWoJT]IlUWFAh�yRbcYZT�MA`ny�BgU}IlhZhZOLiR`kIL^_HcyLbBgoJM}H�F£´_^fFA`gYZQ.FATVU}Ilh BWFPUWoJ^JBCIL`WF�TJOlU?^�ORBgBWYewJhZFl��NB|DGF=H]I�KRF=BgFAFPTºI~U0BWFPMPUWYZORT �s� � b?QzoJh�UkYe^JhZF;YZT_MAYZX_FATJMPFAB;ILTJX�FATJFP`WiRYeFAB;IL`gF�oJBgFAX»YZTG ��������UkO �]heUWFA`rORo_U ��� UWFA`WQ.BrOLd{OR`gXJFA`gB�HJYeiRHJFA`xUWH]ILTBgFAMAOLTJX�b8`gFPU}IlYZTJYeTJi �J`WBgU�OR`WX_FA`
ORT_FABA���{H_FABWFCMAORTVUkILYZT¥UkH_F�^_H]ILBWF?UkFP`WQ.B�MAOR`g`WFPBW^fORTJXJYeTJirUWOxUkHJF?YZTVUWFA`kI~UkORQ.YZM\KLFAMqUkOR`gBGXJF,�]Tsp
YeTJixUkHJF?BgUW`WoJMqUkoJ`gFL� U T¥UkHJF?MPORTVUk`kIl`gyRbcYeT�UWHJF{Q.FPUkH_OsX�^J`gOR^�OLBWFAX.HJFP`WF?ORoJ`EILYeQ"YeB8UkO�YZTVKRFP`gU
UWHJFrILQS^_hZYeUWoJXJFPB\BWMAIlUWUWFA`gFAX±wcy|UkHJFxoJT ��T_OD?T�ILXJBgOR`WwJIlUkFlb � §©¯kªk¨W« bJILMAMPOR`WXJYeTJizUkO��VU���³���*�Ru£b
`WIlUkHJFP`xUkH]ILT=UWHJF�YZTVUkFPTJBWY�UkYZFPBA� � UWFA`WIlUkY�KRFAh�yRb DGF.MAILT�Q|I��lF¥FABnUkYZQSIlUWFABxOLdGBWoJM}H�ILQ.^JhZY�UkoJXJFPBoJBgYZTJizUWHJF����»^JH]ILBgFx`WFPUW`WYeFPKlILh�ILhZiROL`WYeUWHJQ.BEBgHJO2D?T;w�FqdmOR`WFl�V��HJYZiLHJFA`GT�o_Qzw�FP`�OLd$YeTJMAYeXJFATVU
FPhZFAMqUk`gORT�FPTJFA`giRYZFPBzILTJX�XJYZ`gFAMqUkYZOLTJBrD?YehZh8T_OLU�HJI2KLF|UkHJIlU5�JheUkFP`WYeTJi;FP��FAMPU�Fq´s^JheYZMAY�Ukh�yR�|�{H_FPy
D?YehZh�OLTJhey|^J`WO�XJoJMPFjI¥Q.OR`WFxX_FATJBgFjBWILQS^_hZYZT_izOLd�UkHJF �]ORoJ`gYZFP`�BW^]IlMAFLb�BgO�UWH]IlU ��� QSFqUkHJO�XJB
BgHJORoJheX�^_`WO2K�YZXJF¥I0heFABgB�dmo+� �qy=`WFPMAORTJBnUk`goJMPUWYZORT�� 
 o_U�TJOLUkYeMAF�UWH]IlUxUWHJYZB�HJILB�TJOLUWHJYZT_i0UkO6XJO
D?Y�UkH ��� b¬BWYeTJMAF0IlU�wfOLUWH ��� ILT_X ��� D\F6Il`WF0IlBWBWo_QSYeTJi�UkHJIlUjUWHJF0XJY���`WILMPUWYZORT�^J`gOsMPFABWB
UkI��LFPB.^_h�ILMPF6oJTJXJFP`#��`WILoJTJH_OLdmFA`¥MPORTJXJY�UkYZOLTJB�YeTUkHJF6oJT ��T_OD?T®`WFPiRYZORT�b�Y��µFL��BW^fFAMPUW`kI�ILTJX
BnUk`Wo_MPUko_`WFzIl`WF�`WFPh�IlUWFAX±wcy�I��]ORoJ`WYeFA`�UW`kILTJBndmOR`WQ±bJUkHJIlU�YZBAbJDGFjIL`WFjILBWBgoJQ.YZTJi¥UkHJIlU�BWM�I~UWUkFP`np
YeTJiNYeB �cYeTJFAQSIlUkYeMEIlU�UWHJFEoJT+�cTJO2D?T¥^�OLBWYeUWYZORT_BA� � T�BWFPMPUWYZORTH�s�¹a?D\FED?YZhehV^J`WFPBWFATVU�IlTzIL^J^_`WOVILM}H
UWO=ILMAMPORoJTVUzdmOR`Pb�IlU�hZF�IlBgU�b �]`WBnU¥OR`gXJFA` ��� FPKLFATVUkB�XJoJ`gYZTJi±UkHJF|YeUkFP`kIlUWYeKLFS^JHJILBWF0`gFPUW`WYZFqKlILh
^J`gOsMPFAXJo_`WFL�GCO2DGFPKRFP`AbrYZT»UkHJF�^fFA`gUWoJ`WwJIlUkY�KRF�BWMAFPT]IL`gYZOJbND?H_FA`WF � §©¯kªk¨k« XJYe��FA`gB�BghZYeiRHVUkhey®dm`WORQ UkHJF`gFPdmFA`gFATJMPF�D�I�KLFLb_UWHJF��]`kIloJTJHJOLdmFP`GMPORTJXJY�UkYeORT|IlBWBWo_QS^_UWYZORT.D\OLoJhZX0Q.OR`gFNILMPMAoJ`WIlUkFlb_BgYZTJMPFNTJO
TJFqD�BgM�IlUgUkFP`WYZT_i�^]IlUWHJB�DGORoJheXw�F|YZTVUk`gOsXJo_MAFAX�³�I�XJYeBgUWOR`gUWYZORT�OLd{UkH_F0`WFqdmFA`WFPTJMAF|BgUk`goJMPUWoJ`WF
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UkHJF±oJT+�cTJO2D?T�^]Il`gU.OLdNUWHJF±MAhZo_BgUkFP`  §¹¯Wªk¨}« ³ !W u£bx³�YeYZY�u�UkH_F�ILQ.^JheYeUko_XJFAB¥w]IlM ��BgM�IlUgUkFP`WFAX�wVy
UkHJF �cTJO2D?T�^]Il`gU � §©¨nª£« ³ !W uqbGILTJX�³�Y�KJujUWHJF;BWoJ^_^�OR`nU.`WFAiLYZORT�MPORTJBgUW`kILYeTJYZT_i-UWHJF;oJT+�cTJO2D?T
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YZB �lFA^_U?D?Y�UkHJYeT0BWFPTJBWYewJhZFxheYZQ.YeUkBPb ��OLoJ`WYeFA`GUW`kILT_BgdmOR`gQSB�BgHJORoJheX6w�FxQSILXJFN^]ILXJXJYeTJizUkH_F
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