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G HIJ KILMNO PNQ LMI RNHSLQTRLUNH NP HNHVWUHIXQ XOXYLUZI [ WLIQS RXWWIO XOXYLUZI STYVYNQL ZIRLNQ QI\QISSUNH US UHLQNOTRIO PNQ SU\VHXW OILIRLUNH UH HNUS] IHZUQNHK IHLS ^ G KNOVU[RXLUNH NP STYYNQL ZIRLNQ QI\QISSUNH PNQ NHVWUHI WIXQHUH\ US KNLUZXLIO _] LMI `abcd efcg XYYQNXRM XHO US _XSIO NH QIYIXLIO QIVLQXUH UH\ NP LMI [ WLIQ YXQXK ILIQS J ULMNTL LMIWNSS NP PNQK IQ ISLUK XLIS ^ hIQPNQK XHRI NP LMIYQNYNSIO K ILMNO JXS PNTHO STYIQUNQ LN LMIK ILMNO TSUH\ X iISNTQRIVG WWN RXLUH\ ijkHILJNQl J ULM mUZIHS ni OIRNKYNSULUNH XHOYQTHUH\ opq ^
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yTYYNQL zIRLNQ iI\QISSUNH {yzi | US X HIJLIRMHU}TI JMURM MXS _ IIH XYYWUIO STRRISSVPT WW] LN QI\QISSUNH XHO PTHRLUNH ISLUK XLUNH ^~H o�q LMI STYIQUNQ YIQPNQK XHRI NP yzi USRNKYXQIO LN iXOUXW jXSUS kTHRLUNH {ijk|HILJNQlS PNQ HNUS] RMXNLUR LUK IVSIQUIS YQIVOURLUNH ^ ~H o�q X RNKYXQUSNH NP yzi JULMSIZIQXW I� USLUH\ XYYQN� UK XLUNH LIRMHU}TISMXZI _IIH RXQQUIO NTL ^GH XOXYLUZI ZIQSUNH NP LMI yzi LIRMVH U}TI _XSIO NH _WN RlV_]V_WN Rl QIVLQXUH UH\ NPLMI yzi XYYQN� UK XLUNH NP LMI RMXNLUR LUK IVSIQUIS JXS UHLQNOTRIO UH o�q ^~H LMUS RNHLQU_TLUNH JI UKYWIK IHL X KNOVU[IO XOXYLUZI yzi {Gyzi| LIRMHU}TI PNQLMI RNHSLQTRLUNH NP HNHWUHIXQ XOXYLUZI [ WVLIQS XHO OIKNHSLQXLI ULS YIQPNQK XHRI UHLMI OILIRLUNH NP X RMXNLUR � XRlI]Vm WXSSLUK IVSIQUIS UH HNUS] RNHOULUNHS ^ �I RNK VYXQI Gyzi JULM LMI KNOU[IO iISNTQRIVG WWN RXLUH\ �ILJNQlS K ILMNO UHLQNOTRIO UH

opq ^ �I QIYNQL IHRNTQX\UH\ QISTWLS SMNJ UH\LMI STYIQUNQ Y IQPNQK XHRI NP LMI Gyzi LIRMVH U}TI NH X HNUS] RMXNLUR LUK IVSIQUIS ^
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�MI UOIX NP LMI yzi LIRMHU}TI US _XSIO NHRNKYTLXLUNH NP LMI WUHIXQ QI\QISSUNH PTHRVLUNH UH X MU\M OUKIHSUNHXW PIXLTQI SYXRI �JMIQI LMI UHYTL OXLX � XQI K XYYIO ZUX SNK IHNHWUHIXQ PTHRLUNH ^ �MTS � LMI yzi YQN_VWIK RXH _I OI[HIO XS LMI OILIQK UHXLUNH NPPTHRLUNH � {� �� | JMURM XYYQN� UK XLIS XH THVlHNJH OISUQIO PTHRLUNH XHO MXS LMI PNWWNJVUH\ PNQK �
� {� � � | � ����� � �� � {� | � � � {�  � {� || � � �JMIQI � XHO ¡� � ¢��� � XQI THlHNJH RNI£ VRUIHLS � {�  � {� || US X ONL YQNOTRL UH ¤ VOUK IHSUNHXW PIXLTQI SYXRI � {¤ ¥ ¦ |^ �MIPTHRLUNH � {� �� | QIYQISIHLS X M]YIQYWXHI UHPIXLTQI SYXRI � OI[HIO _] LMI PTHRLUNHS¡� � ¢��� � ^ ~H o§¨q LMI PN WWNJ UH\ QI\TWXQU©IOQUSl PTHRLUNHXW US SLXLIO LN RNKYTLI LMI THVlHNJH RNI£ RUIHLS � XHO ¡� � ¢��� � �ª {� | � §« ¬���� ® ¯¯ ° � ±� ²� ²³ � {§|
JMIQI ® ¯¯ � ´� µ � {� � � � | � ± ¶ · US X QI\VT WXQU©XLUNH RNHSLXHL LN RNHLQNW LMI LQXOIVN¸_ILJIIH RNKYWI� UL] XHO XRRTQXR] NP LMI QIV\QISSUNH KNOIW XHO
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US zXYHUl �S »VUHSIHSULUZI WNSS PTHRLUNH o§¨q ^~H o§¨q zXYHUl XWSN SMNJIO LMXL LMI QI\QISVSUNH ISLUK XLI LMXL K UHUK U©IS LMI QUSl PTHRVLUNHXW {§| MXS LMI PNQK �
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�N SNWZI LMUS NYLUK U©XLUNH YQN_WIK JI TSIOX YQUK XWVOTXW UHLIQUNQ YNUHL K ILMNO OIVSRQU_IO UH o§§q XHO LXUWNQIO LN yzi YQN_WIK SUH o§·q ^ �MI OXLX YNUHLS � � XSSN RUXLIO J ULMLMI RNI£ RUIHLS � � � ��� SXLUSP] UH\ NYLUK U©UH\YQN_WIK {�| XQI RXWWIO �b�� ���  �`���� {yz | ^
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�NHWUHIXQ XOXYLUZI [ WLIQS QIYQISIHL X RWXSSNP [ WLIQS � JMURM LQ] LN NZIQRNK I LMI SMNQLVRNK UH\S NP WUHIXQ XOXYLUZI [ WLIQS OIXWUH\J ULM OXLX \IHIQXLIO _] YM]SURXW YQN RISSISJ ULM HNHWUHIXQ _ IMXZUNQ ^ �MI] UHRNQYNQXLI
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SNK I PNQK NP HNHWUHIXQUL] UHLN LMIUQ SLQTRVLTQI LN XRRNTHL PNQ STRM YM]SURXW YMIHNK VIHX JMURM XQI }TULI RNKKNH UH YQXRLURI³ ^� NQINZIQ � UH LMI RXSI NP HNHSLXLUNHXQUL] NQ}TXSUVSLXLUNHXQUL] NP LMI UHYTL OXLX NYLUVKTK [WLIQS MXZI LN XSSTKI X LUK IVZXQ]UH\PNQK LN XOXYLUZIW] KNOIW XH THlHNJH S]SVLIK ^ �MIQI XQI SIZIQXW L]Y IS NP XW\NQULMK SPNQ ISLUK XLUH\ YXQXK ILIQS NP HNH WUHIXQ XOXYVLUZI [ WLIQS ^ �NQKXWW] LMI] TSI _XLRM KNOIRNKYTLXLUNH � LMXL K IXHS LMI] RNKYTLI LMI[ WLIQ YXQXK ILIQS PQNK YQIOI[HIO _WN RlS NPN_SIQZXLUNHS ^ ~H LMI HI�L SIRLUNHS JI J UWWOISRQU_ I LJN L]YIS NP HNHWUHIXQ XOXYLUZI [ WVLIQS _XSIO NH XW\NQULMK S J ULM X OU¸IQIHL �NHVWUHI NQ }TXSU NHVWUHI � SLQXLI\] PNQ XOXYLXVLUNH NP LMI SLQTRLTQI XHO YXQXK ILIQS NP LMI[ WLIQS ^ �MI YXQXK ILIQS XHO SLQTRLTQI NP LMI[ WLIQS XQI RNKYTLIO NH HIJ OXLX NQ _WN RlS NPOXLX O]HXK URXWW] XOOIO OTQUH\ LMI WIXQH UH\YQN RISS J ULMNTL HIIOUH\ LN QIRNKYTLI [ WLIQSNH XWW YQIZUNTSW] XZXUWX_WI OXLX ST_SILS XHOLMTS OUSRXQOUH\ YQIZUNTS ISLUK XLIS ^
C DE FGHIJKLM NOIIPQJ RMSJPQ

TMUQMVVKPW XKYJMQ
zXYHUl UH o§�q YQNYNSIO X `abcd fcg KILMNOPNQ yz ISLUK XLUNH JMURM LQUIS LN NZIQRNK I XJIWWVlHNJH OU£ RTWL] XSSN RUXLIO J ULM _XLRMLQXUH UH\ NP yzi NH WXQ\I OXLX SILS ^ �MI`abcd fcg K ILMNO US _XSIO NH LMI PXRL LMXLMXZUH\ NHW] yz {U ^I ^ OXLX YNUHLS RNQQISYNHOVUH\ LN HNHV©IQN � � � ��� RN I£ RUIHLS| JI J UWWXRMUIZI LMI SXK I SNWTLUNH NP LMI QI\QISSUNHYQN_WIK XS J ULM LMI PTWW OXLX SIL ^ �MI YQN_VWIK US LMXL JI ON HNL lHNJ LMI yz SIL _ IPNQISNWZUH\ LMI QI\QISSUNH YQN_WIK ^ �MI UOIX USLN RNKYTLI yz NH X SK XWWIQ ST_SIL XHO XOOLN LMUS ST_SIL LMI LQXUHUH\ OXLX NH JMURMLMI RTQQIHL QI\QISSUNH KNOIW K XlIS IQQNQS{U ^I ^ OXLX J ULM IQQNQ WXQ\IQ LMXH »| ^ �MIH JIMXZI LN QIVLQXUH OXLX NH LMI HIJ ST_SIL XHOULIQXLI THLUW XWW LQXUHUH\ OXLX SXLUS[IS LMI QIV\QISSUNH KNOIW QIYQISIHLIO _] LMI SIWIRLIOyz ^ ~H oZq X PNQKXW YQNNP NP LMI RNHZIQ\IHRINP LMI YQNYNSIO `abcd fcg XW\NQULMK US \UZIH ^~H NTQ Gyzi KILMNO JI MXZI _IIH KNLUVZXLIO _] LMI OISRQU_ IO `abcd fcg XYYQNXRM ^�I UH ULUXWU©I NTQ Gyzi [WLIQ _] RNKYTLVUH\ yz NH [QSL LMI « [ UHYTL OXLX ^ ~H LMIHI�L SLIY JI O]HXK URXWW] UHLQNOTRI HIJ UHV
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YTL SXKYWIS XHO RNKYTLI NTLYTLS NP LMI [ WVLIQ THLUW LMI IQQNQ NP LMI � NTLYTLS ONIS HNLI�RIIO LMI »VUH SIHSULUZI QI\UNH NP zXYHUl �SWNSS PTHRLUNH {U ^I ^ NTLYTLS WUI NTLSUOI LMI »VLT_ I| ^ �MIH JI SUKYW] QIVLQXUH Gyzi [WLIQNH X OXLX SIL JMURM RNHSUSLS NP LMI RTQQIHLyz XHO UHYTL OXLX YNUHLS RNQQISYNHOUH\ LN
� �IQQNQ� NTLYTLS ^ yK XWWIQ ZXWTI NP � XWWNJ S}TURlIQ XOXYLXLUNH NP LMI [ WLIQ _TL WIXOS LNM U\MIQ RNKYTLXLUNHXW OIKXHOS ^G SUK UWXQ Gyzi KILMNO JXS UHLQNOTRIOUH o�q MNJIZIQ � LMI RTQQIHL yz XHO XWW OXLXSI\K IHLS NH JMURM LMI XZIQX\I XYYQN� UK XVLUNH IQQNQ I�RIIOS X YQIOI[HIO ZXWTI JIQITSIO PNQ QIVLQXUH UH\ ^
C D� TMVPOQSM�FYYP SHJKWU T�X

� MJ�PQ�
�MI UOIX NP iISNTQRIVG WWN RXLUH\ HILJNQlS{iG� | UHLQNOTRIO _] hWXLL o	q US _XSIO NHULIQXLUZI RIHLIQ {HITQNH| XWWN RXLUNH XHO YXVQXK ILIQS {YNSULUNHS XHO J UOLMS NP LMI RIHVLIQS| XHO NTLYTLVWX]IQ JIU\MLS XOXYLXLUNH NPiXOUXW jXSUS kTHRLUNH {ijk| HILJNQlS OTQVUH\ LMI NHVWUHI WIXQH UH\ YQN RISS ^ �MI RQULIQUXPNQ XOOUH\ X HIJ RIHLIQ XQI SXLUS[IO UP LMIYQIOI[HIO XRRTQXR] 
 NP LMI iG� NTLYTLS USI�RIIOIO NQ UP LMI �TRWUOIXH OUSLXHRI NP UHVYTL PQNK LMI HIXQISL RIHLIQ US \QIXLIQ LMXHLMI YQIOI[HIO RQULURXW SRXWI QISNWTLUNH ^ ~H opqLMI YIQPNQK XHRI NP iG� JXS UKYQNZIO _]UHLQNOTRUH\ X QIRTQSUZI WIXSLVS}TXQIS LIRMVH U}TI _XSIO NH X mUZIHS ni OIRNKYNSULUNH{iG�Vmni� | PNQ XOXYLXLUNH NP LMI NTLVYTL JIU\MLS XHO _] TSUH\ X YQTHUH\ SLQXLVI\] PNQ QIKNZUH\ I� USLUH\ RIHLIQS JMURM MXZIXH UH SU\HU[RXHL RNHLQU_TLUNH LN OIRQIXSUH\ NPLMI NZIQXWW NTLYTL IQQNQ ^ G S JXS SMNJH UHopq iG� JULM mni� XHO YQTHUH\ {iG�VhVmni� | Y IQPNQKIO J ULM LMI SXK I YQIOURVLUNH XRRTQXR] XS iG�Vmni� _TL J ULM HNUHRQIXSI UH LMI RNKYWI� UL] NP LMI HILJNQl ^
 ����Dx� �tCB
~H LMI RXSI JMIQI NHW] X OXLX SIL J ULM XOVOULUZI HNUSI US XZXUWX_WI NHI YNSSU_WI JX] LNOILIRL X SU\HXW NP UHLIQISL US _XSIO NH YQIOURVLUNH NP LMI SU\HXW PNQ LUK IVWX\S _ I]NHO LMIRNQQIWXLUNH WIH\LM NP LMI HNUSI ^ kNQ JMULIHNUSI � X NHIVSLIYVXMIXO XOXYLUZI WUHIXQ YQIVOURLNQ LQXUHIO NH HNUS] OXLX J UWW HNL _ I X_ WI
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LN YQIOURL LMI HNUSI XHO RXH NHW] WIXQH LNYQIOURL LMI SU\HXW NP UHLIQISL o§q ^ �MI TSINP HITQXW YQIOURLNQS J ULM NHVWUHI WIXQH UH\J UWW WIXO LN UKYQNZIO SU\HXW YQIOURLUNH XRVRTQXR]� MNJIZIQ � J ULMNTL WUK ULUH\ LMIUQ �I�UV_ UWUL] LMI THOISUQX_WI I¸IRL NP HNUSI LQXRlUH\NH [HULI OXLX SI\KIHLS RXH XQUSI ^ �HI YNSVSU_ WI JX] LN QIOTRI LM US YQN_WIK US _XSIO NHLMI X_UWUL] NP Gyzi [WLIQ LN LTHI LMI LQXOIVN¸ _ILJIIH KNOIW RNKYWI� UL] XHO XRRTQXR]NP XYYQN� UK XLUNH ^
� DE �PKV� � HS�M��� YHVV GHJH
�N RNKYXQI Y IQPNQK XHRI NP LMI YQNYNSIO[ WLIQS LN �YURlVTY� RWIXH LUK IVSIQUIS PQNKHNUS] OXLX SILS JI XOOIO OU¸IQIHL L]Y ISNP HNUSI LN X \IHIQXLIO �XRlI]Vm WXSS LUK IVSIQUIS ^ �� WIXH� RMXNLUR � XRlI]Vm WXSS LUK IVSIQUIS US OI[HIO _] LMI OU¸IQIHLUXW I}TXLUNH

�Á {½|�½ � µ�Á {½| �  Á {½ µ ! |§ � Á {½ µ ! |�[JULM  � ·  � � � � ·  §^ �I TSIO LMI [QSL ¨ §·¨OXLX YNUHLS {LQXUHUH\ YXQL| NP LMI OXLX SILXZXUWX_WI PQNK ��" �IXQHUH\ jIHRMK XQlGQRM UZI # ^�MI [ WLIQS JIQI LMIH LQXUHIO LN YQIOURLLMI ZXWTIS XL LUK I ½ � Z NQ ½ � p� PQNK UHYTLSXL LUK I ½ � ½ µ Z � ½ µ §� � XHO ½ µ §p ^ �I XOOIOHNUSI J ULM HNQK XW {H | NQ THUPNQK {T| OUSVLQU_TLUNH XHO J ULM WIZIWS RNQQISYNHOUH\ LNQXLUNS NP LMI SLXHOXQO OIZUXLUNH NP LMI HNUSIXHO LMI �RWIXH� �XRlI]Vm WXSS LUK IVSIQUIS ^�I LTHIO $ YXQXK ILIQ PNQ iG�VhVmni�UH LMI QXH\I �¨· � �· � � SIL % {·| � ·  && XHOTSIO LMI SXK I YXQXKILIQS XS LMNSI QIYNQLIOUH opq ^ kNQ Gyzi [WLIQ JI TSIO LMI PNWWNJ UH\YXQXK ILIQS � ± � ·  §� ' ³ � ·  	� � « [ � �·XHO � � §^ �MI » YXQXK ILIQ JXS RMNSIH·  ·� NQ ·  · §^ �I N_SIQZIO � LMXL YQTHUH\ yz�NWOIQ� LMXH �·· LUK I SLIYS OUO HNL SU\HU[VRXHLW] UH�TIHRI NTQ QISTWLS PNQ OILIRLUNH NP� XRlI]Vm WXSS LUK IVSIQUIS � MNJIZIQ � RNKYTVLXLUNHXW LUK I JXS QIOTRIO ^
� D� TMVOYJV
�MI }TXWUL] NP OILIRLUH\ LMI SU\HXW NP UHLIQVISL PQNK WIXQHUH\ NH X HNUS] OXLX SIL JXSIZXWTXLIO UH LIQK S NP LMI HNQKXWU©IO QNNL
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KIXH S}TXQIO IQQNQ {�i�y� | OI[HIO XS
�i�y� {� | � � ���� � {´ � {À| µ �́� {À||³���� � {´ � {À| µ �́� {À||³�́� {� | � §� ����� ´ � {À|JMIQI �́� QIYQISIHLS XH ISLUK XLUNH NP LMISU\HXW NP UHLIQISL NH HNUS] LUK IVSIQUIS XHO´ � LMI �RWIXH� �XRlI]Vm WXSS LUK IVSIQUIS � QIVSY IRLUZIW]^kQNK kU\TQIS §V� JI RXH SII LMXL NHLMI HNUS] LUK IVSIQUIS LMI Y IQPNQKXHRI NPLMI Gyzi [WLIQ UH OILIRLUH\ LMI SU\HXW NPUHLIQISL JXS UH LIQK S NP LMI �i�y� XYVYQN� UK XLIW] ¨�� _ILLIQ ^ j] TSUH\ iG�VhVmni� KILMNO JI XQI THX_WI LN LQXRlSU\HXW NP UHLIQISL UH HNUS] IHZUQNHK IHL IZIHJ ULM HNUSI NP WNJ WIZIW {k U\TQI �| ^ G yzi[WLIQ YIQPNQK S JIWW UH LMI RXSI NP HNUSI J ULMWNJ WIZIW {H� §§� � T� §· ^¨� | {kU\TQI �| _TLJ ULM UHRQIXSUH\ WIZIW NP LMI HNUSI {H� §	 ^	� �T� §p ^§� | OILIRLUNH X_UWUL UIS XQI OIRQIXSIO{kU\TQI §| ^ " SUH\ YQIOURLUNH SLIY ½ � Z{k U\TQIS ¨ XHO �| JI XRMUIZIO SUK UWXQ QIVSTWLS _TL LMI Gyzi [WLIQ JXS X_WI LN LQXRlLMI SU\HXW NP UHLIQISL XWSN UH LMI RXSI NPX MU\MIQ HNUSI WIZIW {H� §	 ^	� � T� §p ^§� | ^� ULM » � ·  · § LMI YIQPNQK XHRI NP Gyzi [WVLIQ JXS UHRQIXSIO _TL Y IQPNQK XHRI NP iG�VhVmni� SLX]IO XYYQN� UK XLIW] NH LMI SXK IWIZIW {k U\TQI �| ^ ~H XWW LMI RXSIS LMI RNHZIQV\IHRI NP LMI Gyzi [WLIQ JXS SU\HU[RXHLW]PXSLIQ LMXH RNHZIQ\IHRI NP iG�VhVmni�XYYQNXRM ^ �I OUO HNL N_SIQZIO X UHSLX_UWUL]NP LMI YQNYNSIO Gyzi KILMNO ^
� �utF #wBxutB
~H LMUS YXYIQ LMI XOXYLUZI STYYNQL ZIRLNQ QIV\QISSUNH [ WLIQ JXS TSIO PNQ SU\HXW OILIRLUNHYQN_WIK S ^ �MI [WLIQ SMNJIO STYIQUNQ Y IQVPNQK XHRI NH LMI OILIRLUNH NP RMXNLUR LUK IVSIQUIS RNQQTYLIO _] HNUSI JMIH RNKYXQIO LNLMI KNOU[IO iISNTQRIVG WWN RXLUH\ ijk HILVJNQl LIRMHU}TI ^�I UHLQNOTRIO X SLQXLI\]� _XSIO NH LMI`abcd fcg XYYQNXRM � PNQ NHVWUHI SIWIRLUNH NPLMI OXLX YNUHLS PNQ QIVLQXUHUH\ NP LMI [ WLIQ ^G WLMNT\M � HN YQNNP NP LMI RNHZIQ\IHRI NP LMIK ILMNO US YQNZUOIO UH LMUS YXYIQ � JI N_VSIQZIO LMXL NH WNH\IQ SLXLUNHXQ] OXLX SI\VK IHLS LMI K ILMNO RXH _I XYYWURX_WI UH YQXRVLURI ^

�HI NP LMI NYIH }TISLUNHS JMURM QIK XUHSUS LMI XYYQNYQUXLI YQUNQ RMNURI NP LMI » XHO ±YXQXK ILIQS ^ iIRIHLW]� UH o&q X HIJ 	 Vyzi XWV\NQULMK XHO YXQXK ILQUR UH SIHSULUZ UL] KNOIWSJIQI YQNYNSIO PNQ XTLNK XLUR XRRTQXR] RNHVLQNW ^ 
NJIZIQ � UH HNUS] IHZUQNHK IHLS � � �fe
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