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�MAeC�RBRX]?J(_nRd=oE%H�H9J(^ � ESRBJ(_iA C�E�FQJ(^)_DKB`T]9RXJ(> �MADC6RBRX]?J(_iR�C 	?]�lC6EoFQR(W X E}H9_nJ8KfJ(^ y _nE?E?J t4J(>TC�AnAiFQJL;
^)J�_nE?J(>XE�cd_n>�_nEYK 	%J�KfNGE%H9J(>XJ � =%KXKBC6FGJ(EIC6=%K � vx=?E�YAY 	 l=�	%J(>�H9_iJ � NG_eKBK NQE�; �MAnJ(_D`g]S=?E?F C6=Sh RMz%J(>TC,;
RXNQ>BJ�E 	 J�An_nJ�	?_nFGJ(> RM>uH9E9=oE?F � _iE%K 	%J�K NQE%HSJ(>BJIC6=%`T] C6=ShlXrE9RXJ(FQ>uC6AiNQz%J(>TC�RBNG>BJ(E W LO_nJ � EScxJ�E%H9=?E?F
H9J8K'Lkl=?EoE?FQ_iRBRBJ�>TC6EYKBC6RX<(J�KkC6=9h m C6E%H9_iE9RXJ(FQ>uC6AiFQAnJ�_e`T]9=?EoFQJ(EqUVH?CQK']oJ(_��GRkH9_nJ4Z�J(>XcxJ(EYH9=?E?F!t4NQE
Lkl=oE?E?FQ_iRBRXJ(><; � z?z?>XN�G9_i^�C6RX_nNQEYKf>�lC�=?^)J(E C�AeK�j _nEo_nRBJ @ AnJ(^)J�E9RXJ m lC6=o^)J 	%J(_ H9J(> LO_eK P9>XJ(RB_DKf_nJ�>B=?E?F
_i^ � C�AnJ(>XP9_iE9t4J(> hVC6]?>XJ(E*Z 	?_iJ(RBJ�R�K _e`T]kKB`T]?NQEkH9J8KfcxJ�FQJ(EkC�E � cxJ�_nAoH9J(>�{�NQ^Iz?>BJ�KXKf_iNQE%KXKB`T]?>B_iRBR � HSJ(>
E�lNGRB_iF'_eK R�=?^ � AnFQNG>B_iRB]?^)J�E�^)_nR�NGz?RB_i^�C6AiJ(^ � =9h1cdC�E%H�<(=kJ(>B]YC6AnRXJ(E�� y `g]oE�Y ��	�� J(t4J(ESRB=?J�AnASt4J(><;
^)_iJ�H9J(E!cxJ(>uH9J(E PGC�E?E W � AeK�bOJ
	%J(E?zo>BNSH9=?PSRBJI=?E%KfJ�>BJ(> sOE9RXJ(>TK =%`T]9=?EoFQJ(E�J(>X]%C6AiRBJ(E cd_n> C6=%`T]
vxAiJ(E%H9_iE?F�; y `T]?J(^�C�RTCOh�l=?>d=?E%K J(>BJ � zoz?>BN�GS_n^�C�RB_nNGE%Kf>8lC6=?^IJ4W
vxJ(<ol=?FQAi_e`T]kH9J(>M{�NQ^)zo>BJ�KXKf_nNGE�t4NQEhXrE9RXJ(FQ>uC6AnNGz%J(>TC�RBNQ>XJ(E�=?ESRBJ(>uKf=%`T]?J(E)cd_i>dJ(_nEoJ(>TK J(_nRuK � cd_nJ�HSJ(>
� 	ShVC6AnA H9J(> {�J(>BE9h1=oE?P9RX_nNGE _i^ j?NQ=?>X_nJ(>X>TC�=?^ <(=%KXC6^)^IJ(E�^I_nRdHSJ(> �MAeC6RXRB]?J�_nRMH9J(>OT lN4K =?E?F�HSJ�K
RMz%J(>TC�RBNG>Bz?>XN 	?AiJ(^�K�C6=YKfFQJ�E9=?RX<(RkcxJ(>uH9J(E PGC6E?E � =?^ FGJ(J(_iFQE?J(RXJ � z?z?>XN�GS_n^"C6RB_iNQE%K > lC�=?^)J�h l=?>
H9J�E'{�J(>XE�<(=�P4NQE%K RB>B=o_nJ(>XJ(E W�L�CGK {�NQEYKfRB>X=?PSRB_nNGE%Kfzo>B_nEo<(_nz�_eK R�KfJ(]o> lC�]?E?An_D`g]�<(= H9J�^ 	%J(_SH9J(> � zt;
z?>XN�G9_i^�C6RX_nNQE�t4NGE�j?=?E?PSRB_iNQE?J(E!=?E%H h l=?]o>BR�J
	%J(EShVC6AnADK <�=dZ�J(>TC�AnAiFQJ(^)J�_nE?J(>X=?E?FGJ(E�H9J(> L l=?EoE?J(E
�M_nRXRBJ(>M=?E%H�=?ESRBJ(> 	 J8KfRB_i^)^kRBJ�E Z�NG>TC6=YKBKfJ�RB<(=?EoFQJ(E C6E H9_nJ �MADC6RBRX]?J(_iR�H9J�K�{�J(>XE%K � H9_nJkbONG>B^
_iE H9J(> H9J(> j?J(]?AiJ(>�FQJ�^)J�KBK J(E�cd_n>uH
=oE%H 	%J(_�FGJ(J(_nFGE?J(RXJ(>�p C6]?AwH9J(> m lC6=?^IJ � <�= UehVCQKfR�Z�NGz?RB_W;
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^�C6AiJ(> {�NQ^)z?>XJ�KBK _nNGE W � =Sh1FQ>B=oE%H H9J(> ��>BNSH9=oP9RuKfRB>X=?PSRB=?>IH9J�K X ESRBJ�FQ>TC�E%H9J(E =?EYH HSJ(>kH?C6>uC6=%K
>BJ�K =?An_iJ(>BJ�E%H9J(E � 	9hVC�AnAnFGJ�KfJ�RB<(JIH9J(> {+N4J��)<(_iJ(ESRBJ(E H9J�K XrESRBJ(FG>TC6EYH9J(E _DKfR�HS_nJ�K J(> � EYKBC6RX<�C6=Y`g]
	%J(_�>BJ�_nE _DKfNGRB>BNGz%J(> �OADC6RXRB]?J(_iROJ�>fh1NQAiFQ>XJ(_e`T] ��� J � Y 	 W @ KOJ(>BFGJ
	%J(E Kf_D`g] lC6]?EoAn_e`T]?J � =%KBKXC6FGJ(E cd_iJ
_n^ j%C6AnAwH9J�> � z?zo>BN�G9_i^�C6RX_nNGE�t4NQE j?=?E?PSRB_iNQE?J�E W XrE%K 	 J8KfNQEYH9J(>BJI<(J(_nFGJ(E cd_n>'cd_iJ�H9J(> � cd_nJ�H9_iJ
{�NQ^)z?>XJ�KBK _nNGE%Kf>uC6RBJ�t4NGE H9J(> bONQ>X^ C 	?]�lC6EoFQR�_nE H9J�>�H9J(>�j?J(]oAnJ(>dFGJ(^)J�KXKfJ(E!cd_n>TH WpXrE H9_iJ�KfJ(^y _nEoE?J�t4J(>TC�AnAnFGJ(^)J(_[E?J�>BEkcd_n>d_nEYK 	%J�KfNGE%H9J(>XJ XfHSJ(J(E�C�=%K ��� J � Y � j?> YA[ 	 W
� = �GJ(>TH9J�^ =oE9RXJ(>TK =%`g]oJ(E cd_n>kE?NS`g]qJ�_nE?J!{�NQ^)zo>BJ�KXKf_nNGE%KfRX>TC�RBJ(FG_nJ � H9_iJ�C�=9h H9J(^ � 	oP9Ai_nE?FGJ(E
H9J�K�{�J(>XE%K�_i^ z?] �oKf_nPGC�An_eKX`g]oJ(E m C6=o^ 	%J(>X=?]9R�W$Z�J(>XcxJ(E%HSJ(R�^�C6E HoC6E?E <4W v�W 	o_nNQ>XRB]?NGFQNGE%C6AiJ
p C(t4J(AiJ(R 	YCQKfJ�E ^)_iR�J(_nE?J�>�]o_nE?>XJ(_e`T]?J(E%H�]?NG]?J(E^k C�]?Axt4NGE t4J(>TKX`g]Scd_nEYH9J(E%H9J�E \ NG^)J(ESRBJ(E � KfN
P lNGE?E?J(E tS_nJ(AiJ @ _iE9RX>�lC6FGJ)_nE H9J�>�LO_DKfPS>BJ(RX_eKf_iJ(>B=oE?F4K ^�C6RX>B_ G}H9=?>u`g] bM=?AnAwJ(>TK J(RB<(R cxJ(>uH9J(E NG]?E?J
H9_nJ � zoz?>BN�GS_n^�C�RB_nNGE%KfNG>TH9ES=?E?F <(=�<(J(>uKfR�lNG>BJ(E W?L�C 	 J�_ =?ESRBJ�>TKf=Y`g]?J�E)cd_n> � E%CG`g]�cxJ�Ae`T]?J(E�{�>B_iRBJL;
>B_iJ(E @ _nESRB>8lC6FGJ�_nE H9J(> y RXJ(_VK%FGP4J(_nRuKf^�C�RB>X_ Gk<(= bO=?AiA FQJ�K J(RB<(R cxJ(>uH9J(E P lNQEoE?J(E W*pq_i> 	%J�KX`g],lC8h1RB_W;
FQJ(E =?EYK ]?_nJ(>�^)_iR!H9J(>�j?>uC6FQJ cd_nJ J(ESRTK z?>BJ8`g]?J�E%H9J {+NGE%KfRX>B=?PSRB_iNQE?J�E h�l=?> � J(E%K NQ>Xz?>BNSH9=oP9R ;
� z?z?>XN�G9_i^�C6RX_nNQEYKf> lC�=?^)J C6=YKBKfJ�]?J(E =?E%H�cd_nJ�HS_nJ�K J � >BR�t4NGE {�NQ^)z?>XJ�KBK _nNGE�^)_nR L l=?E?EoFQ_nRXRBJ(> ;
LO_eK P9>XJ(RB_DKf_iJ(>B=?EoFQJ(E)=oE%H H9J�E t4NGE�=?E%K 	 J�RB>TCG`g]SRBJ�RBJ(E �MADC6RBRX]?J(_iRTKf^"C��QJ�E)<(=%KXC6^)^)J�E%Kfz?_iJ(AnR�W
j l=?> bO_e`T]9R ; � J(E%K NQ>Xz?>BNSH9=oP9R�p C8t4J�AnJ(RuK�C6=9hMJ�_nE?J(^ t4NQAiAnJ(E �M_nRXRBJ(> H9J8K T%J(t4J(ADK � cd=?>uH9JIH9_nJ�K ;
	%J(< l=?FGAn_e`T]�_nE � L C6]�YA> � y `T]?E�Y ��	 FQJ(<�J(_nFGR � HoC���H9_iJ�KfJ C,;rz?>X_nNG>B_ {+NG^)z?>XJ�KBK _nNQE 	%J(_ ��KfJ(=%HSNSH9_VU JL;
>BJ(ESRB_DC6AiNQz%J(>TC�RBNG>BJ(E!^)_nR 	 J8KfRB_i^)^kRBJ(^ � 	ShVC6AnAit4J(>B]YC6AnRXJ(E)_i^ z?] �?K _nPGC6Ai_eKB`T]?J(E m C�=?^ KfN�H9=o>T`T]�;
FQJ hgl=o]?>BR�cxJ(>uH9J(E�PGC6E?E � H?C���H9_iJ � E?<�C6]oASH9J(> @ _nESRB>8lC6FQJ H9J(> y RBJ�_VK%FGP4J(_nRuKf^�C�RB>B_ GxE%CG`g] {�NQ^)z?>XJ�K ;
Kf_iNQE�ES=?>�E?NS`T] t4NGE�H9J�>PRM>TH9ES=?E?F � U ��� | J�� Zd^)_iRdJ(_nEoJ(^����qX m�� _DKfR � Kf_iJ(]?J�C�=%`T]�� L�C�]�Y � 	 W
sOESRBJ(> 	%J�KfRX_n^)^�RXJ(EdZ�NG>TC6=YKBKfJ�RB<(=?EoFQJ(E C�E H9_iJ � E?<�C�]?AwH9J(>'t4J�>TKB`T]Scd_nE%H9J�E?J(E \ NG^)J(ESRBJ H9J(>
z?>B_i^�C6AiJ(E =oE%H HSJ(> H9=%C6AiJ(E�p C8t4J�AnJ(RuK � KBC6FGR�H9_iJ � ]?J(NG>B_nJkK NQF C6>'t4NG>TC�=%K � H?C�� J�K�^ lNGFQAn_D`g]�_DKfR
�	� ~"<�=�KfJ�RB<(J(E � H?CGK�]?J(_��GR�HS_nJ�P4NQ^Iz?>B_i^�_iJ(> RBJ y RXJ(_VKYFQP4J(_iRTKf^"C6RB>X_ Gk]%C6R � UV| J � Z @ _iE9RX>�lC�FQJ'a
_n^ �MJ(FQJ�E%KBC�RB<d<(= � UV|�
 J � Z @ _nESRB>�lC�FQJ(E�h�l=?>�H9_iJ�=?E?P4NQ^Iz?>B_i^)_nJ(>XRBJ y RBJ�_VK%FGP4J(_nRuKf^�C�RB>B_ G � y `T]?E�Y ��	 W
XrE%KfFGJ�KBC�^�R 	%J�KX`g],lC8h1RB_iFQJ(Ekcd_n> =?E%KxC�AeK N�_iE)HS_nJ�K J(> � > 	 J�_nR�^)_iR�HS>BJ(_ � >BRBJ�EkH9J(> � z?z?>XN�G9_i^�C6RX_nNQE
	?<(c�W%{�NQ^Iz?>BJ�KXKf_iNQE � H9_nJ C6=Sh�H9>XJ(_ =?ESRBJ(>uKB`T]?_nJ8H9An_D`g]?J�EI{+>X_nRXJ(>B_iJ(E 	%J(>X=?]?J(E � =?E%H <�cdC6>MC�=9h
� H9J(> �OADC6RXRB]?J(_iR�H9J(> T lN4Kf=oE?F 	?<(c�W H9J�>�>BJ�`T]SRBJ(E y J(_nRXJ�H9J8K 	%J(RB>uCQ`T]9RXJ(RBJ(E!tGC6>B_DC6RX_nNQEoJ(AnAiJ(E
��>BN 	?AnJ(^"KOUrH W ] W%C�=9h�HSJ(^ � 	?PSAn_iE?FQJ�E)_n^ j?NG=?>B_iJ(>B>uC6=?^ Z �

� H9J(> �MAeC�RBRX]?J(_nR H9J�K�{�J(>BE%K H9J�K 	%J(RB>uCQ`T]9RXJ(RBJ(E XrE9RXJ(FQ>uC6AnNGz%J(>TC�RBNQ>uKOUVH*W ] W C6=9h,H9J(^ � 	?P9Ai_nE�;
FQJ�E _n^ j?NQ=?>X_nJ(>X>TC�=?^ Z �

� H9J(^ � 	?P9Ai_nE?FGJ(E H9J�K�{�J(>XE%K'H9J8K 	%J(RX>TCG`g]SRBJ(RXJ(E XrE9RXJ(FQ>uC6AiNQz%J(>TC�RBNG>TK�_i^ z?] �?K _nPGC6Ai_eKB`T]?J(Em C6=?^�W

LO_nJ�t4NG>BAn_iJ(FQJ�E%H9J � > 	%J(_nRw_eKfRdcd_iJ�h1NQAnFGRdFQJ(FGAn_iJ�H9J(>XR
�
{�C6z?_iRBJ(A � H9J�> � > 	%J(_iR�hgl=?]?>XROEoNQR cxJ(EYH9_nFGJ�bONQRuC6RX_nNQE!J(_nEI=?E%H KX`g]o_nAeHSJ(>BRwH9_iJ ��>XN 	?AiJ(^�KfRXJ(AnAi=?E?F
H9J(>dcd_i>d=?E%KMH?C6E?E!_nE!H9J(E)h1NGAnFQJ�E%H9J(E!{�C6z?_iRBJ(AiE�cd_eH9^)J�E W
XrE�{�C6z?_iRBJ(A |�cwJ(>THSJ(E)HS_nJ �OADC6RXRB]?J(_iRTK P9ADCQKBK J(E�H9J K%E?_nJ�>BRwH9_nJM_nEIH9_iJ�KfJ(> � > 	%J(_nR 	%J(RB>uCQ`T]9RXJ(R�cxJ(> ;
H9J(E W @ Kx]%C6E%HSJ(AnR Kf_e`T]�H?C 	%J(_ =?^ J(_nE?J \ _eKX`g]S=?E?F C6=%Kx_DKfNGRB>BNGz%J(E y N 	%NQAiJ(tS>�lC6=o^)J(E)=?EYH y N 	%N�;
AnJ(tS>�lC�=?^)J(E�^)_iR�H9NQ^I_nE?_iJ(>BJ(EYH9J(E�FQJ(^I_eKB`T]SRBJ(E �MADC6RBRX]?J(_iRBJ(E � H9_iJdKf_D`g] H9=?>u`g] y `g]oE?_nRXRBJdC�=%K � J�E�;
KfNG>Bz?>XNSH9=?PSRBJ(E�J(_iE%H9_i^)J(E%K _nNQEYC6AnJ�> y N 	%NQAiJ(t9> lC6=?^IJ�J(>BFGJ
	%J(E W�LO_iJ�J(E9RuKfRXJ(]?J(E%HSJ(E y N 	%NQAiJ(tS> lC6=o^)J
Kf_iE%H <(cwJ(_nzYC6>TC�^)J(RX>B_nF � cxN 	%J(_�HSJ(>dJ(_nEoJ � C6>TC�^)J(RXJ(>dH9_iJ�FQJ(^)_DKB`T]9RXJ �MAeC6RXRB]?J�_nR 	%J�KfRX_n^)^kR�=?E%H
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H9J�>)C�E%H9J(>XJ�H9_iJ _DKfNGRB>BNGz%J �OADC6RXRB]?J(_iR(W � = �GJ(>TH9J�^ cxJ(>uH9J(E _nEqC�AnAiJ(>k{)l=?>B<(J � J�E%KfNG>Bz?>XNSH9=?PSR<;\ =?AiRB_DKfPGC6AiJ(E 	YCQKfJ�EkH9JLK%E?_iJ(>BR�=?EYH)H9J(> k%=%KXC6^)^)J�E?]%C6EoF�<(cd_eKX`g]oJ(EkH9J(>��OADC6RXRB]?J(_iR�J(_nE?J�>�j?=?E?P�;
RX_nNQE�=oE%H�HSJ(^ � 	ShVC6AnAoH9J(> {+N4J��)<(_iJ(ESRBJ(E _nEkH9J(> \ =?AnRX_eKfPGC�AnJ(E 	%CQK _eK JbG9J(^Iz?AeC�>B_eKX`g]+H?C6>XFQJ�K RBJ(AiAnR(W
p J(_nRXJ(>B]o_nEMcxJ(>uH9J(E bONQ>X^ lC)@4=?_itQC�AnJ(Eo<(J(Exhgl=?> H9_nJ8KfJ � J(E%K NQ>Bzo>BNSH9=?PSR<; \ =?AiRB_eK PGC6AnJ�E 	%CGKfJ(E�=?EYH'H9_iJ
t4NGE�=?E%K 	%J(RX>TCQ`T]SRBJ(RXJ(E �MAeC6RXRB]?J�_nRTK P9ADCQKXKfJ(EkC�=%K�J(_nE%HS_n^)J(EYKf_nNGE%C6AiJ(E�bONG>B^ lCA@ =o_ntGC6AiJ(E?<(J(E�]?J�>BFQJ ;
AiJ(_nRXJ(R(WGLO_nJ8KfJM<(J(_nFGJ(EIH9J(Edk%=%KXC6^)^IJ(E?]%C�E?F�<(cd_DKB`T]?J(EIH9J(^ � 	9hVC�AnA H9J(> {�N4J��)<�_nJ(ESRBJ(E�_iE�J�_nE?J(>\ =?AiRB_DKfPGC6AiJ(E%H?C�>TKfRXJ(AnAi=?E?F =?E%H�H9J(> �MAeC�RBRX]?J(_nRMHSJ(> 	%J(RB>uCQ`T]9RXJ(RBJ(E"jY=oE?P9RX_nNGE W
XrE�{�C�z?_nRXJ(A >kcxJ(E%HSJ(E cd_i>�=?E%K�HSJ(>�{�NQE%K RB>X=?P9RX_nNGE�t4NQE � z?zo>BN�G9_i^�C6RX_nNGE%Kf>8lC6=?^)J�E�h�l=?> H9_nJ�_iE
{�C6zo_nRBJ�A |�H9JLKYE?_nJ(>XRBJ(E �OADC6RXRB]?J(_iRTK P9ADCQKBK J(E�<(= W%b�CG`g]IJ(_nE?J�^ J(_iE?AnJ�_nRBJ�E%H9J(E � 	%KX`g]?Eo_nRBR H9JLK%Eo_nJL;
>XJ(E cd_i>�J(_nE?J y J�@ =oJ(E?<�t4NQE � z?z?>XN�GS_n^"C6RB_iNQE%K >�lC�=?^)J(E � HS_nJkKfN�cwNQ]?A H9_nJ Z�NQAiAnFG_nRBRXJ(>B>8lC6=?^IJ�C6ADK
C�=%`g] H9_nJ 
X]�Sz%J(> 	%NGAn_eKX`g]oJ�K {�>XJ(=?<��,; m lC6=?^IJ 	%J(J(_iE?]%C6AiRBJ(R�WQL C6E?Ek=?ESRBJ(>uKf=%`T]?J(E cd_n> H9_nJ � zoz?>BN�;
GS_n^�C�RB_iNQE%K J(_nFGJ(E%KB`T]%C(h1RBJ(EkH9_iJ�KfJ�> m lC6=?^)J =?E%H�KB`T]�lC6RX<(J(E�HSJ(>BJ(E!LO_i^)J(E%K _nNGE)C 	 W�XrE%K 	%J�K NQE%H9J�>BJ
	%J�K RB_n^I^)J Ekcd_n> H9_iJ �BJ(E?_iFQJ(E!jdlC�AnAnJ � _nE}H9J(E?J�E K _e`T]!H9J(>lZ�NGAnAiFQ_nRXRBJ(> ; � z?z?>BN�GS_n^IC6RX_nNQEYKf>TC�=?^ 	 J ;
<(_iJ(]S=?E?F4K cxJ(_DKfJ�HS_nJ 
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