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?A@CBEDGF�HIF�JLK<MNHIO0M�P8JLQR?"KTS/M�SUK<VNKTH�WCXYJ6OZ?[?"\7O/JLQIF�J6OU]I^UQ`_Z?[JLO/M�S1aEK<B�MNDTF�S�bIMdc6O/a�?"^AMN\e?�HEF�JL]RSUF�Dfc6QI?"H+JLQR?[g�F�SL?
h K<SL?"^AJZ? h F�D<MNHRViJLQR? h K<B�MND<?*Fj@RKTO�M�P&\kF�VNHR?[JLKG^�lI?"D h M�PmJLQI? h MNHIM�SonpJLQR? h ?[q-KTF�JLK<MNHrF�HRVND<?`M�PmJLQIKGO6Fj@RKTO�c6K<JLQ
SL?"OZB�?"^AJ/JZMkJLQR?sM�SUaEK<JLF�DfBEDGF�HR?sKTO0QIK<VNQ+?"HRMN]IVNQ+tvuCw-]IDTOLwxg�yfz"{�| >N} W

~ QR?9lISUOLJ�KTH h ?[B�?"H h ?"HxJ�\e?"F�OL]ISL?"\e?"HxJLO0M�P8��?[?"\7F�H�OZBEDTK<JZJLKGHRV�KTH��
���x�x���j�x�x�U���N�Cz`?"\kKTOUOLK<MNH-��F�aEOLM�SLBIJLK<MNH
DTKTHR?"O�^[F�SLSUK<? h MN]RJ9KTH�z"{�{-z��Uz"{�{ = c1K<JLQ:u-JZM�w�?"OL\e?[JZ?[S�F�H h��/�0�,h ?[JZ?"^AJZM�S�\kMN]IH�JZ? h KTH�PpSLMNH�J9M�P�JLQR?`^AMN] h ?
OZB�?"^AJZSLM�V�SUF�BEQiM�P(JLQI? =C� �s��uRQIFd_ZH�JZ?"D<?"OL^AM�B�?sF�J�JLQR? � SUKT\k?"F�H���OZJZSLM�BEQxg-OLKT^[F�D���aEOZ?[SUqjF�JZM�SLgrn�uCwC]EDTOZwCgkF�H h
� DTF�^�QIKTH h F-y�z"{�{�� } W ~ QR?[g:^AMNHRlISU\e? h JLQR?k\7F�VNHR?[JLKT^elI?"D h ?A@RKTOZJZ?"HE^A?kaE]RJsOLQRMdc�? h F�^AMNHIOLK h ?[S�F�aED<g�OL\7F�DTD<?[S
lI?"D h q�F�DT]R?s�en$z[����  = ��� }�¡ F�H h SUF�JLQI?[S h K<¢�?[SL?"HxJ�OUQIF�B�?/M�P(K<JLO�F�\eBEDTKTJL] h ?/^UQEF�HRV�?�WEu-]RaEOZ?"£C]R?"HxJ&\e?"F�OL]ISL?A�
\e?"H�JLO`M�P0JLQR?+\kF�VNHR?[JLKG^7lI?"D h JLQR?[g¤SL?"F�DGK<¥[? h aCg�]IOLKGHRV¦\e?[JLF�D�DTKTHR?"O�KTH§z"{�{��©¨ªz"{�{ > F�H h = �����d¨ = �����RW ~ QR?
OLF�\e?¦OZB�?"^AJZSUF�D0DTKGHR?"O�PpM�SeJLQR?¦\e?"F�OU]RSL?"\e?"HxJLOoM�P1JLQI?+\7F�VNHR?[JLKT^+lI?"D h c�?[SL?�]IOZ? h F�JeJLQR? � F�JLF�HEKTF¤�1OLJZSLM��
BEQ�g-OLKT^[F�D8��aEOZ?[SUqjF�JZM�SLg¦KGH�OL]I\7\e?[S�z"{�{�{CW ~ QI?�\kF�VNHR?[JLKG^*lI?"D h M�P6z"{�{��©¨ = ����� h ?"\kMNHIOZJZSUF�JZ?"O9^AMN\eBEDGKT^[F�JZ? h
JLKT\e?A� h ?[B�?"H h ?"HxJ*a�?"QIF©qCK<M�Sin�uCwC]EDTOZwCgrF�H h � DTF�^�QIKTH h F-y = ����� } W8«�]RJ�KTH4z"{�{�{�JLQR?7?A¢�?"^AJLK<q�?+\kF�VNHR?[JLKT^7lI?"D h
c�F�O1Pp]EDTD<g7B�MNOLKTJLK<q�?sc6K<JLQ�JLQI?�\e?"F�H�qjF�DT]I?`¬oz = {�� ¡ n�(?[MNHR?�F�J�F�D®W<y = ���N� } W ~ QR?[SL?[PpM�SL?*PpSLMN\¯z"{�|-z�JZMrz"{�{�{
JLQR?�^UQEF�HRV�?*M�P8JLQR?*\kF�VNHR?[JLKG^slI?"D h M�P8JLQR? h MNHIM�S/MNH¦JLQR?*DTMNHRV���JLKT\e?A��OL^[F�DT?*qjF�S�KTF�aEKTDTKTJ�g7F©q�?[SUF�V�? h =C�°>�±I¡ W

�1O`K<J*OLQIMN]ID h a�?e?A@-B�?"^AJZ? h y(MN]RS`^AMN\eBISL?"QR?"HEOLK<MNH¤M�P�JLQR?i«�?[JLF��gCSUF�?�\7F�VNHR?[JLKT^klE?"D h SL?"\kF�KTHEO*KTHIOL]IPG�
lE^[K<?"HxJ[W ~ QIKGOelI?"D h OLQRM©c1OkM�aCqCK<MN]EO7q�F�SUKTF�aEKGDTK<J�g²MNH§JLQI?�OL]RSUPpF�^A?�M�PsJLQR? h MNHIM�S�F�H h ^AM�SLSL?"DTF�JZ?"Oic6K<JLQ4JLQR?
BISLM-^A?"OLOZ?"O0KTH�JLQR?9^[K<SU^[]I\kOLJZ?"DTDTF�S�\kF�JZJZ?[S"W-XYHiBEF�SUJLKT^[]IDTF�S"yxJLQR?9\kF�VNHR?[JLKT^�lI?"D h QIF�O0F h K<SL?"^AJ�^AMNHIHR?"^AJLKTMNH+c6K<JLQ
JLQR?7OZ?"^AMNH h F�SLg�B�?[SUKTM h KG^[K<J�g�KGH:JLQR?eaEKTHIF�SUg�OZg-OZJZ?"\³t uCwC]EDTOZwCg�y = �����-y = ���Rz�W � MNHEOLK h ?[SUKGHRV�JLQI?kHIF�JL]RSL?eM�P
JLQR?6\kF�VNHR?[JLKG^0lI?"D h (?[MNHR?6F�J&F�D®W<y = ���N�sSL?"^AM�S h ? h�´ JLQIKTOm\7F�VNHR?[JLKT^0lI?"D h y�JZM*MN]RSmw-HRM©c1D<? h V�?�y�KTO�]EHIKT£C]R?"µ9F�H h
?[q�?"H�OZ?[J6]IB¦FkQ�gCB�M�JLQR?"OZ?"O�JLQIF�J ´ JLQR? h g-HIF�\eM���F�^AJLK<q�?�F�^[^ASL?[JLK<MNH h KTOZw�^[F�H�a�?9F�J6JLQR?sM�SUK<VNKTH+M�P8OZMN\e?�BEQR?A�
HRMN\e?"HIF`BISL?"OL?"H�JZ? h aCg7JLQR?9¶¤�gCSUF�?sOZg-OZJZ?"\kµ-WR·¤?*^[F�H�F�^[^A?[BIJ0JLQEF�J0JLQR?9?"DTDTK<BEOLMNK h F�D h KGOZweSLM�JLF�JLK<MNH¦F�SUMN]IH h
JLQR?1F�^[^ASL?[JZM�S�BE]IJLOmKTHkF�^AJLK<MNH�JLQR?/c�F"q�?�?A¢�?"^AJLO�KGHeJLQR?6F�JL\eMNOLBEQR?[SL?1M�P�JLQI? h MNHRM�S©Wx¸¦M�SU?[M©q�?[S"y � MND<VNKTHRMdqeF�H h
¹ F�w�M©q-D<?[q�n$z"{N� >N} OLQRMdc�? h JLQIF�J6JLQI?�\kF�VNHR?[JLKT^�lI?"D h M�P8JLQR? h MNHRM�S1^AMN]ED h a�?*V�?"HR?[SUF�JZ? h aCgiJLQI?�JLK h F�D�c�F©q�?
\e?"^UQIF�HEKTOL\�WfX$H�F�Hxg:^[F�OL?�y(JLQR?k\kF�VNHI?[JLKT^elI?"D h ^[F�HºBEDTF©grF h ?[lEHIK<JZ?oSLMND<?kKGH:JLQR?7«�?[JLF�(gxSUF�?�KTH�JZ?[S�F�^AJLKTHRV
OZgCOLJZ?"\�y�F�D<JLQRMN]IVNQeJLQIKTO�lE?"D h QIF�O�a�?[?"H h KGOL^AM©q�?[SL? h P»M�S&JLQR?/lISUOLJ
JLKG\e?/MNHeJLQR?1OL]RSLP�F�^A?0M�P�JLQR?/aISUKTVNQ�J8aE]RJmDT?"OLO
\kF�OLOLK<q�? h MNHRM�S"W(XYH�OLM�P�F�S�F�O*JLQI?7B�MNOLOLK<aªD<?�SU?"DTF�JLK<MNHIOLQEK<B¤a�?[J�c�?[?"HºaEKGHIF�SLg�HEF�JL]RSL?�F�H h BEQxgCOLKG^[F�DmF�^AJLK<q-K<J�g
M�P&JLQR? h MNHRM�SsOZJLF�SsKTO�K<SLSL?[P�]RJLF�aEDT?�yEJLQR?`BISL?"OZ?"HE^A?`M�P&JLQR? h MNHRM�SsF�O�F+\kF�VNHI?[JLKT^`SLM�JLF�JZM�S*KTH�JLQR?eKTH�JZ?[S�F�^AJLKTHRV
aEKTHIF�SLgiOZg-OZJZ?"\¼^[F�H¦BESLM h ]I^A?sFkOZ?[J0M�P�^[F�]IOLF�DfSU?"DTF�JLK<MNHIOLQEK<BEO[W-½RM�S6?A@RF�\eBEDT?�yRJLQR?*SL?"^A?"HxJLD<giM�SUK<VNKTHIF�JZ? h JZM�BEKT^
M�P
JLQI?*^AMNHIHR?"^AJLK<MNH�a�?[J¾c�?[?"H�\kF�VNHR?[JLKT^slE?"D h F�H h JLQR?*OZ?"^AMNH h F�SLg+B�?[SUK<M h KT^[K<JLK<?"O�KTH+JLQR?*«�?[JLF7(gxS�F�?*OZgCOLJZ?"\
KTO9]IHx]EOL]IF�D�JZMCM�n�«�]RSUHIF�OLQI?[q�F�H h uCwC]EDTOZwCg�y¿z"{�|��-ymz"{�{-z�À(ÁsMNOLM©q-KT^UQR?[qrF�H h uCwC]EDTOZwCg�y¿z"{�{��-À
uCw-]IDTOLwxg�y = �����-y
= ���Rz } WmÂ6?[SL?�c�?+OLQIF�DGDm^AMNHIOLK h ?[S�JLQR? h ?[q�?"D<M�BE\k?"H�J�M�P/JLQIKTO�JZM�BEKT^7F�H h K<JLO`^[]RSLSL?"HxJ�OLJLF�JZ?�c6KTJLQ�BEF�SLJLKG^[]IDTF�S
F�JZJZ?"H�JLK<MNH�W

~ QR?eBISUM�aED<?"\³M�P�JLQI?kOZ?"^AMNH h HRMNHR��M�SLaEK<JLF�D
B�?[SUK<M h KT^[K<J¾g¦KTO[yflIS�OZJ9M�P�F�DTD�y�JLQEF�JsJLQR?kD<MNHRV���B�?[SUK<M h ^UQIF�HIV�?"O
KTH�JLQR?�DGK<VNQ�J1^[]RSLq�?*M�P8JLQR?`«�?[JLF��gCSUF�?�aªKTHIF�SLgiOZgCOLJZ?"\ÃQIF©q�?`Fk^A?"HxJL]RSLg�QIKGOZJZM�SLg¤n�OZ?[?�yªPpM�S6?A@RF�\eBEDT?�yE«�DTF�V�V
n$z"{ = | } À/Äs]RJLHIK<w�n$z"{j� >N}Z} W�Â1M©c�?[q�?[S"y�JLQIKTOoBISUM�aED<?"\ÅOZJLF�H h OeSL?"D<?[q�F�HxJ7KTH�JLQR?�DGF�OZJ h ?"^[F h ?"O7c6QR?"H4OZ?[q�?[S�F�D
OZ?"^AMNH h F�SLgrB�?[SUK<M h O�c�?[SU? h ?[JZ?[SU\kKTHI? h MNH¤JLQR?eaEF�OLKGO9M�P�\e?[JLQIM h KG^[F�DTD<g�KTH h ?[B�?"H h ?"HxJ1M�aEOL?[SLqjF�JLKTMNHIOkn��1D h ]-�
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£I¤'¥�¦E§'¨�¨|©�ªE«©�¬C«E¤'¥y�¦�®�¯�°<¤'ªE©%¯�±²¦A³´©�¬�«E¤�¥�µ�©%¯'©�ªs¶!¥�©�·�«E�±²¯�¥�µ¸�¦s#ªE¥�¦E§C¹�«©�¬�ºG©%±²¯�¥�µ¸¦E«E§�µ'®�©�¬C«E¤�¥�¦A¤'©�ªE«
�¯�µ8¹�©%¯'»*¦�¥�°	©%¯Cµ�/ªE®O¨|¥>ªA±²©Pµ�¦�¼.½P¾�§�¹²¦E¾j®�¿ ¡/À�À�À ¿ ¡/À�À'ÁLÂ<Ã3Ä «I°	©%¯�¯�¥�°	«�¥�µ8«E¤'¥�¦�¥~¨|¥>ªA±²©Pµ�¦^±²¯`«E¤'¥~±²¯j«�¥>ªA°	©%¯�¯�¥�°	«�¥�µ
³*/»%¯'¥>«�©%¤j®Pµ'ªA©Pµ'®�¯��³*±Å°m¦�®P¦E«�¥�³Æ©�¬y«E¤'¥*¨|¥>ªA±²©Pµ�±Å°>±�«E±�¥�¦ Ã=Ç «�«E¤'¥*·|¥>»%±²¯C¯�±²¯'»`¶!¥`¯'©�«�¥�µ�«E¤C/«~«E¤'¥>ªE¥b¥	È�±²¦E«E¦~
°>�§�¦E�¹#ªE¥�¹²/«E±�©%¯C¦E¤�±�¨�·|¥>«K¶!¥>¥�¯(«E¤'¥e¹�©%¯'»/É.«�¥>ªA³Ê¨|¥>ªA±�©�µVË]Ì ¡�Í�¡PÎÐÏM¡�Ñ(Ò ¿!«E¤'¥e©�ªE·C±²«E�¹I¨|¥>ªA±�©�µ�ÓÔ�¯�µ,«E¤'¥
¯'¥>¶h¦E¤'©�ªE«GÉ.«�¥>ªA³Ê¨|¥>ªA±�©�µ�Ë�Õ�Ì Ï'ÎÖ¢5Ï(Ò ¼Ø×#/ªA³*�¯'¥�°e¥>«8�¹ Ã ¿ Á�Ù�Ù�Ú%Â<Ã�Ç °>°	©�ªAµ�±²¯'»Û«�©\½P¾P§C¹²¦�¾P®Ü¼ ¡/À�À�ÀMÂ «E¤�±²¦
ªE¥�¹²/«E±�©%¯�¦A¤�±�¨�¶��¦_ªE¥>¬Ý¥>ªEªE¥�µ�«�© Á�Ù�Í/À �¯�µ~¨�ªE¥�¦�¥�¯j«�¥�µ��¦>Þ/ßyà�¼ Á�¡PÎpÙ ß Ñ�Ñ/ÒPÂAá Õyâ ¡ ¼ ¡�Í�¡PÎÐÏM¡�Ñ/ÒPÂAá ÕMã Ìä¼ Ï'ÎÖ¢5ÏMÚ�Ú¸ÒPÂAá Õ
©�ª��¯��¹�®P«E±²°>�¹²¹²®b�¦>Þ

Ë á ÕÕ Ìåß/æ á Õ â Ú Ë á Õ Î ¼ ÏjÂ
£I¤'¥:ªE¥�¹²/«E±²©%¯�¦E¤�±�¨�¼ ÏjÂ ¤��¦y�¹²¹=°	©P¥>çO°>±�¥�¯j«E¦I�¦I±²¯j«�¥>»�¥>ªA¦ Ã'Ç ¯8±²³m¨|©�ªE«E�¯j«!¨|©%±²¯j«^±Å¦!«E¤C/«y«E¤�±²¦^ªE¥�¹²/«E±�©%¯C¦E¤�±�¨

¶^�¦y©�·C«E�±²¯'¥�µo¬ÝªE©%³Ô«E¤'¥~µ'¥>è�±²/«E±�©%¯o¬ÝªE©%³é�è�¥>ª</»�¥�µ1°>§'ªAè�¥#©�¬�«E¤'¥�ªA�µC±²�¹=è�¥�¹�©P°>±²«E±�¥�¦�©�¬«E¤�¥:¦E«�ªE©%¯'»m¥�³*±²¦A¦E±�©%¯
¹²±²¯'¥�¦#ê*ëe�¯�µvêeìLí Ú�Ú%¢/ÍPÃ�Ç «�«E¤�¥x¦A�³m¥x«E±²³m¥x«E¤'¥xî�ªA¦�«:¦E¤'©�ªA«GÉ.«�¥>ªA³h¦�¥�°	©%¯�µ�/ªA®�¨|¥>ªA±�©�µ�«E¤C/«#¶��¦:¥�ïP§��¹s«�©
Á/ÎpÍ�ÑqÒ ¶��¦IªE¥>è�¥��¹²¥�µ�¬ÝªE©%³ð«E¤�¥q/·C¦�©%¹Å§'«�¥~ªA�µ�±Å/«E±�©%¯8ñC§�È8°>§'ªEè�¥¸±²¯cê*ëjÉ.¥�³*±Å¦E¦E±�©%¯c�¯Cµc«E§'ªA¯�¥�µ8©%§'«�«�©b·|¥�±²¯
«E¤'¥#³O/»%¯'¥>«E±²°IîC¥�¹²µ*©�¬_«E¤�¥�µ'©%¯'©�ª�¼Øò�§'ªA¯��¦A¤'¥>èm�¯�µo½�¾P§�¹Å¦�¾j®�¿ Á�Ù�Í/À ¿ Á�Ù�Ù�ÁLÂ<Ã'Ç «^«E¤'¥:¦E�³m¥�«E±Å³m¥�«E¤'¥#è/�¹²§'¥I©�¬
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Ä ¯�«E¤�±²¦~°	©%¯C¯'¥�°	«E±�©%¯�¶^¥b³¸§�¦�«q°	©%¯�¦E±²µ'¥>ª�«E¤'¥O¨C¤j®�¦E±²°>�¹$¯�/«E§�ªE¥*©�¬�«E¤'¥O¦E¤�©�ªE«�¥�¦�«`¼ Á/ÃpÍ�Ñ É�µC�® Â ©�·3¦�¥>ªEè//·C¹�¥
¦�¥�°	©%¯�µ�/ªE®�¨=¥>ª<±�©Pµ~«E¤�/«�¶��¦sµ�±²¦E°	©5è�¥>ªE¥�µ�¥�/ª<¹²±�¥>ª^¼Øò�§'ª<¯��¦E¤'¥>è~�¯�µm½P¾�§�¹²¦�¾P®�¿ Á�Ù�Í/ÀMÂ<Ã�Ç ¦�¶��¦s¦E¤'©L¶�¯b¼.½P¾�§�¹²¦�¾P®�¿
¡/À�À�À ¿ ¡/À�À'ÁLÂ «E¤'¥o¨C�±²ª¸¨|¥>ªA±²©Pµ�¦�Ë�Õ`Ì À�Î ß Ú%¢ æh�¯�µÛËNø�Ì À�ÎpÍ�ÏMÑ æ ¶��¦*µ'¥>«�¥>ª<³*±²¯'¥�µRªE¥�¹²/«E±²è�¥`«�©v¨3¤��¦�¥
À�Î À æ ©%¯V«E¤'¥b»�ª<�è�±�«E/«E±�©%¯��¹y�È'±²¦8¼Ý«E¤�±²¦x�È'±²¦¸¨C�¦E¦�¥�¦x«E¤'ªA©%§'»%¤R«E¤'¥o¨C¤��¦�¥�¦¸¬ÝªE©%³ À�Î À æ «�© À�ÎpÑ æ Â<Ã £�¤�±²¦
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