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SVc	� p W�c?W�RI\ _ \[SVa<Rlµ�S pVp j W	YZS{c?� p W _ RfeÀW _ YZS p s´W�©T\[W.Rfe _<jxp W
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SVRT��\ i W.Y[W	U _�p dTW�Y�SVR´\ i W�YZ\ _(h n j dT\�SV\ h�_ R _<p Y[a j WCeIabRTW
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Y _ UbW^e�z�� i W��bW�RTW�\ZS h a(�=W�X _ \[a(XZY _ X[W�abR p s _<pVp a<µ W�e�\Za¿ab�fW.X�~
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if_ Y!\ i W�Y _ c	W7Y[\ZX[d h \ZdTX[W _ Y _ mPdxR h \[SVabR h�_�pVp z k \ h a(RTYZS{YZ\[Y7a<m
SVRTY[\ZX[d h \[SVa(RTY5mPabX�\[X _ RTY�mPW�X[XZSVRT�¢\ i W�mPdTR h \[SVa(R¤SVRT�xdT\�� _ X _ ~
c	W.\[W�XZY�S{RI\Za�\ i W�2�! (/U _ X[S _<jxp W.Y _ Rfe _�h�_�pVp S{RxY[\[XZd h \ZS{abR/z
� i W p SVRTW _ X _ X[X _ s¤a<m�SVRG\ZW��(W.X[Y�\ i=_ \ h abRTY[\ZS{\ZdT\[W _ R�SVRfeIS�~
UIS�eId _<p S{Y9eISVUIS�eIW^e�SVRI\[a _ RIdTc j W.X!a�m}W�Á(d _<p Y[SV��W�Y[W.�(c	W.RG\ZY^z
� i W�RIdTc j W�X9a�m}YZW��(c?W�RI\[Y h abX[XZW�Y[�=a(Rfe|Y�\[a�\ i W 
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������K'�� _ X _ c	W�\ZW�X^z�8�UbW�X[s�YZd hZi c	W�c?a(XZs�YZW h ~
\[SVabR�SVY _ R�¬¿`�g7z�� i W ¬�`¿g®S{YNa(XZ� _ RxS{�.W^e � dTY[\ _ Y�\ i W7c _ SVR
mPdTR h \[SVa(RxY!µ�SV\ i;_�i W _ eIW.X^¨ _ m�aGab\[W�X�¨ _ Rfe _ m�dTR h \ZS{abR j aTeIsIz
k R�\ i W i W _ eIW�X²a<mf\ i W�¬¿`�g�\ i W p a h._<p X[W��bSVY[\[W.X[Y _ X[W7SVRTSV\[S _<p ~
SV��W^e¹\[a h a(RI\ _ SVRl\ i W _ exeIX[W�YZY[W�Y�a<m7\ i W�a(\ i W�X�¬¿`�gNY�\ if_ \
h abd p e j W h�_<pVp W^e�mPX[abc#\ i SVY�¬�`¿g7z�£ i W�R�\ i WlXZW h dTXZY[SVa(R
a(�x\[SVa(R?a<m!\ i W�YZsGYZ\[W�c¥SVY�Y[µ�SV\ hZi W�e	a�Ó¢\ i W p a h._<p X[W��bS{YZ\[W�XZY
_ XZW�a(R p s p a _ eIW�e�µ�SV\ i \ i W _ eTeIXZW�Y[YZW�Y�a<m/¬�`¿gNY i SV� i W�X7dT�
SVR	\ i W i SVW�X _ X h[i sIz5��W�c _ SVRTSVRT��dTRIdTYZW^e p a h�_�p XZW��(SVYZ\[W�XZY _ XZW
SVRTSV\[S _<p SV��W^eÏµ�SV\ i \ i W5U _<p dTW�a<m _ eIdTc?c�s�m�dTR h \ZS{abR/z7£¯SV\ i
\ i S{Y�Y hZi W�c	W�SV\�SVY��fabY[YZS jxp W�\Za _<pVp a<µ !#� $&%&'&()$+*-,.(/%&0 ,+$&24'mn
'�2�5�%+$ j W�\�µ7W�W�R¼S{R=eISVUGS�eId _<p Y _ Rfe j W.\�µ W�W.R·YZd j mPdxR h \[SVabRTY^¨
j W h�_ dxY[W¤\ i W p a h._<p XZW��(SVYZ\[W�XZYlµ�S p{p0_�p µ _ sIY j WlSVRTSV\[S _<p SV��W^e
SVR¯\ i W i W _ eIW�X�a�m�W _(hZi YZd j mPdxR h \[SVabRTY�\[a _¼h a(XZX[W h \ _ eb~
eIXZW�Y[Y�z�� i W S h._<pVp(p a h�_<p X[W��bSVY[\[W.X U SVRTYZ\[XZd h \[SVabRTY h�_ R�\ i dTY j W
mPXZW�W p s h a(�TSVW^e _ Rfe-c	a<UbW^e�SVR�\ i W �=a(�Td pÐ_ \[SVa(R _ Rfe j W�\�µ7W�W�R
¬¿`�gNY _ \0e|SÝÓ�W�XZW�RI\ p W�U(W p Y�z
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£ i W.R�X[W h dxX[Y[SVabRCSVY9dxY[W^eÏ\ i W p a h�_�p X[W.�(SVY[\ZW�X[Y _ X[W0Rxa(\9abR p s
SVRTSV\[S _<p SV��W^eÂ\[a�\ i W0U _�p dxW�Y�a<m/¬¿`�gNY i SV� i W�X9dT��SVR�\ i W i SVW�X�~
_ X hZi sI¨ j dT\ _<p Y[a�\Za�\ i W h dTX[XZW�RI\�mPdTR h \[SVa(R�\ i W�c?Y[W p U(W.Y^¨IW�RI~
_<jxp SVRT�?\ i WÏmPdTR h \[SVa(R´\[a h._<pVp SV\[YZW p m z	µ i W�\ i W.X�µ7W�dTY[W�XZW�~
h dTXZY[SVa(R¤abX�RTab\^¨Nµ i S h[i c _ nbW�Y�\ i W�SVc	� p W.c	W�RI\ _ \[SVa<R p W�Y[Y
h abc	� p W�©/z
k R _ RIs _ �x�TX[a _(hZi µ7W7dTY[W mPa(XNX[W h dxX[Y[SVabR/¨I\ i W.X[W�µ�S pVp|_�p µ _ sIY
j W�\ i W��TXZa jTp W�c¥a<m SVRIÃ=RTSV\[W hZif_ SVRTY-a<m9SVRTY[\ZX[d h \ZSVa(RTY h�_�p{p Y�z
� i W if_�p \[SVRT���TX[a jTp W�cÖc _ n(W�Y�SV\�SVc	�=a(YZY[S jTp W�\[a¹nGRxa<µ¶SVR
_ e|U _ R h W-µ i S hZi X[W h dxX[Y[SVUbW�mPdTR h \[SVa(RTY²µ�S pVp Y[\Za(� _ Rfe�µ i S hZi
µ�S pVp RTa(\�z�� i WlY[a p dT\[SVa(R¼\[a¤\ i SVY��TX[a jTp W�c SVY�\[a if_ UbW _
� p a jf_<p U _ X[S _<jTp W?\ if_ \�S{Y�SVR h X[W�c?W�RI\[W^e¼m�a(X�W�U(W�XZs�\[SVc	W _
mPdTR h \[SVa(R�SVY h�_�p{p W^e?«)69X _ U(W�w�Ø(Ø<uI­�z k m _�h W.X[\ _ SVR p SVc	SV\�U _<p dTW
SVY�X[W _bhZi W^e�¨b\ i W.R�\ i W²W�©TW h dT\ZS{abR�a<mT\ i W SVRfe|S{UIS�eId _�p SVY _<jf_ RI~
eIabRTW^e�z$� i W h aTeIW¹mPabX�\ i SVY hZi W h nISVRT��SVY	� p�_bh W^e�SVR�\ i W
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o�aIab�TY _ X[W�S{c?� p W�c	W.RG\ZW^e�SVR _ c _ RTRTW�X-Y[SVc	S p�_ X9\Za�X[W h dxX�~
Y[SVabR/z�¬ p W _ m��TX[a h W�eIdTX[W?SVY¿dxY[W^eÀµ i S h[i �=W�X�mPabX[c?Y _ \ZW�Y[\
a<m _ U _ X[S _�jTp W(z/`-W��=W�RfeISVRT��a(R�\ i W0abdT\ h abc	W7a<m/\ i W0\ZW�Y[\�¨ _
p aIa(� j X _ R hZi SVY/W�SV\ i W�X9�=W�X�mPabX[c?W^e�a(X�RTab\^zN� i W7\[W�YZ\ h a(d p e�¨
mPabX9SVRTY[\ _ R h Wb¨ j W0µ i W.\ i W�X7\ i W p�_ YZ\!�=W�X�mPa(XZc	W^e _ X[SV\ i c?W�\[S h
SVRTY[\ZX[d h \[SVa(R if_ e�\ i W¿U _�p dTW���W�XZa _ Y _ X[W�YZd p \�a(X7RTa(\�z�� i SVY
SVY�\[W�YZ\[W^e j s hZi W h nISVRT�¸\ i Wl��W.X[a � _ �¤SVR�\ i Wl�xX[a h W�YZY[a(X�z
Ù _ RGs p aIab�³YZ\[X[d h \[dTXZW�Y h a(d p e j WÀmPa(XZc	W^e j s hZi W h nIS{Rx�
a(\ i W�X9SVRI\[W.�(W�X h a(RfeISV\ZS{abRTYNmPX[abc¶\ i W p�_ Y[\�SVRTYZ\[X[d h \[SVa(RNz�� i W
j X _ R hZi S{R _�p aIa(�N¨fSVY�c _ eIW�µ�SV\ i´_ ����������� SVRTY[\ZX[d h \ZSVa(R/z
��W h�_<pVp \ i=_ \	\ i W ������� ��� SVRTYZ\[X[d h \[SVa(R�SVY�RTab\ i SVRT� j dx\ _
S p abRT� � dTc	� U SVRTY[\ZX[d h \[SVa(R/¨ � dTc	�TSVRT�?\[al\ i W _ eTe|X[W�YZY�a�m _
X[W.�(SVY[\ZW�X�\Za�µ i S h[i¸_�h abRTY[\ _ RI\�SVY _ eTe|W^e�z?� i SVY h a(RTYZ\ _ RI\
h abd p e j W��=a(YZS{\ZSVU(W�a(X�RTW.� _ \ZSVU(W(z7� i W�RTabX[c _�p������������ SVRI~
Y[\ZX[d h \[SVa(R � dTc?�TY jf_bh n�\[a�\ i W _ exeIX[W�YZY0�bS{UbW�R j s�\ i W h a(RI~
\[W.RG\7a<m/XZW��(SVYZ\[W�X 2 ! ( j7a(X�*=�kj�z�£ i W�R	µ7W0dxY[W0\ i SVY SVRTYZ\[XZd h ~
\[SVabR	SVR _�p aIa(��µ7W�eIW h XZW�c	W.RG\ 2 ! (�j j WqmPa(XZW¿\ i W � dTc?� _ Rfe
\ i W��TXZa(�bX _ c h abRG\ZX[a p|� dTc	�TY j=_(h n�\[a _ R _ exeIX[W�YZY j W�m�a(X[W
\ i W h._<pVp \Za¢\ i W`S p aIa(� p W _ m0�TX[a h W^e|dTX[W U z�� i W p aIa(� p W _ m
�TXZa h W^eIdTXZW�Y^¨ _�p YZa�e|W h X[W.c	W�RI\ _ Rfe hZi W h n _ � p a jf_<p U _ X[S�~
_<jxp Wb¨��(SVUISVRT�A(�� % � ! 
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 � 2�2�� * (/%1$3� ( * 2�� �� i W�m _(h \�\ if_ \�\ i W�eIS�Ó�W�X[W�RI\ h�_<pVp/_ exeIX[W�YZY[W�Y5Y[a�m _ X�S{R?\ i W
W�©TW h dx\[SVa(R�a<mT\ i W SVRfeISVUIS�eId _�p(_ X[W _<pVp Y[\[abX[W^e _ R=e _(h�h W�Y[YZS jxp W
\[a�\ i W p W _ m9�TX[a h W�eIdTX[W�c _ n(W�Y�SV\��=a(YZY[S jTp W�\[a h a(RTYZ\[X[d h \ _
p�_ XZ�(W0RIdTc j W�X�a�m h abRG\ZX[a p Y[\[XZd h \ZdTX[W�Y�z�£¯SV\ i \ i SVY�c?W�\ i aTe
SV\�S{Y��=a(YZY[S jTp W \Za�eIW�ÃfRTW-W�Õ h SVW�RI\�W�©T\[W�XZR _<p=p W _ m��TXZa h W^eIdTXZW�Y
\ i=_ \7S{c?� p W�c	W.RG\�abX eISVR _ X[s � dTc?�TY^¨ _<pVp nIS{R=eIY a�m p aIa(�TY�¨ISVRI~
eIW�©TW^e´c?W�c	abX[sI¨TS�m�\ i W�R¤W p YZW�Y[\ZX[d h \ZdTX[W.Y^¨ _ Rfe¹�TX[ab\[W h \ZW^e
mPdTR h \[SVa(RxY^z
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¬0R½W�©T\[W.X[R _�p mPdxR h \[SVabR¯SVY _ mPdxR h \[SVabR¯\ if_ \�S{Y�RTab\�� _ XZ\
a<m�\ i W��TXZa h W�Y[YZa(XZY	SVRTY[\ZX[d h \[SVa(R�Y[W.\^¨7S�z Wbz¤Y[\ZX[SVRT� _ Rfe p SVYZ\
mPdTR h \[SVa(RxY^z k \7S{Y7�=a(Y[YZS jTp W0\[a�SVR h abX[�=a(X _ \[W _ RIs�±²~Pm�dTR h \ZS{abR
SVRI\[a�\ i W7mPdTR h \[SVa(R�YZW�\ j s _ Y[SVc?� p W hZif_ S{R�a�m h a(c	�xS p�_ \[SVa(RTY
_ R=e p SVRTnIS{Rx�(Y^z¹¬0RIs¤±²~�c?a|e|d p W h a(d p e j W h a(c?�TS p W�e _ Rfe
p SVRTn(W^e´SVRI\[a�\ i W	YZsGYZ\[W�c´z�� i SVY�mPW _ \[dTXZW	c?W _ RTY5\ if_ \�\ i W
±���¾9r?SVY _ Y��(W�RxW�X _�pÔ_ Y _ RGs?a(\ i W�X �5¾¸YZsIY[\[W.c	Y _ Rfe?\ i W
\[W.X[c	SVR _�p YZW�\^¨�mPa(X�SVRTYZ\ _ R h W(¨ h�_ R j W�Ã p{p W^e¹µ�SV\ i¢h a(c	� p Wq©
mPdTR h \[SVa(RxY�Y[d hZi�_ Y j SV\[c _ ��c _ RTSV�Td p�_ \[SVa(RTY�¨�Ã p W²�TX[a h W�YZY[SVRT�
W�\ h z Ù _ RIs�W�©T\ZW�X[R _�p mPdTR h \[SVa(RTY��-X[W h W.S{UbW�Y _ �fabS{RI\ZW�X \Za�SV\ZY
SVRT�TdT\0e _ \ _�_ R=e	XZW�\[dxX[RTY _ �fabS{RI\ZW�X�\[a�\ i W�a(dT\Z�TdT\^z��
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� i W h a(c	�xS p SVRT��c	W.\ i aTe�µ�S pVp�j W�Y[�=W h S _<pVp s	YZdTSV\[W^eCmPa(X _ �I~
� p S h�_ \ZSVa(RTY�a<m��(W.RTW�\[S h �xX[a(�bX _ c	c	SVRT��µ�SV\ i S{R _ XZW _ Y?\ if_ \
X[W�Á(dxS{XZW �

��i SV� i W�©TW h dT\ZSVa(R�Y[�=W�W^e´eIW�c _ RfeIY
� X[W _<p ~�\ZSVc	W p W _ XZRTSVRT�
��p�_ XZ�(W0�=a(�xd p�_ \[SVabR	Y[SV��W.Y
��p a<µ¯W�Rfe _ X hZi SV\[W h \[dTXZW�Y^¨ h a(RTYZdTc	W�X7W p W h \ZX[abRTS h Y
� µ7W pVp eIW�ÃfRTW�e�c	W�c?a(XZs j W if_ UIS{abX

� i W�YZW �xX[a(�=W�XZ\[SVW�Y h abd p e j W7a<mTdTYZW µ i W.R _ �T� p sIS{Rx� �bW�RTW�\ZS h
�TXZa(�(X _ c?c	SVRT�0\Za�RxW�µ _ �T� p S h�_ \ZSVa(R _ XZW _ Y�¨T� p�_ \�mPabX[c	Y _ Rfe
X[W.Y[W _ X hZi e|a(c _ SVRTY^z
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� i W�abX[SV�(SVR _�p �5¾¸YZsIY[\[W.c	Y0µ7W�XZW�µ�X[SV\[\ZW�RlSVRCo k rT¾�¨ _�p�_ RI~
�(d _ �(W¼µ W p{p YZdTSV\[W^e°mPabX¤c	W�\ _ ~�c _ RTSÝ�Td pÐ_ \[S�a(RTY�z r|W�U(W�X _<p
a(\ i W�X?S{c?� p W�c�W�RI\ _ \[SVa(RxY if_ U(W j W.W�R³�xX[W�YZW�RI\[W^e�SVR¸a(\ i W�X
i SV� i�p W�U(W p SVRG\ZW�X[�xX[W�\ZS{Rx� p�_ RT�bd _ �bW(¨�mPabX!SVRTYZ\ _ R h W0Ù _ \ i W�cÏ~
_ \ZS h�_ zL��W h W.RG\ p s _ mPW�µ�SVc?� p W�c�W�RI\ _ \[SVa(RTY²a<m!SVRI\[W.X[�TXZW�\[SVRT�
��¾¼Y[sIYZ\[W�c¥SVR®± if_ Y j W�W.Rl�TX[W.Y[W�RI\[W�e¤«�� _bh n(W�\Z\�w^Ø(Ø�uG­.z
� _(h n(W.\[\ if_ Y�W�U _�p d _ \ZW^e i S{Y�W p W�� _ RI\ p slµ�XZSV\[\[W.R�r �5¾9r¢±²~
Y[sIYZ\[W�c _ Rfe?c	W _ Y[dxX[W^e�SV\ZY0�=W�X�mPabX[c _ R h W _ � _ SVRTYZ\ _ o k rT¾
Y[sIYZ\[W�c´z Ë S{Y h a(R hqp dxY[SVa(R�SVYl\ if_ \l\ i W¸SVRI\[W.X[�TXZW�\[SVRT�³±²~
p�_ RT�bd _ �bW ��¾¼YZsGYZ\[W�c¥SVY _<j a(dT\0vbß�\ZSVc	W�Y²m _ YZ\[W�X�z
£¤W if_ U(W�SVR´\[dTXZR¤W�U _<p d _ \[W^e´\ i W�W�©TW h dT\ZSVa(R¤\[SVc?W;eIS�Ó�W�X�~



W�R h W�Y j W�\�µ W.W�R³\ i W¤r ��¾9r _ Rfe�abdTX h abc	�TS p SVRT�l�bW�RTW�\ZS h
�TXZa(�(X _ c?c	SVRT��Y[sIY[\ZW�c¢z � i W�\ZW�Y[\ZY�µ W�XZW��=W�X�mPa(XZc	W^e�abR _
rT¾=¬���±¤Y[\ _ \ZS{abR k ¾ �³_ Rfe�\ i W��TXZa jTp W�c$µ _ Y9Y[sIc j a p S h XZW�~
�(XZW�Y[YZSVa(R	a�m!�=a p sIRTa(c?S _<p Y^z=� i W-Y[SV��W h a(RxY[\[X _ SVRI\[Y7µ W.X[W _ eb~
� dTYZ\[W^e®\[a j W _ Y�W^ÁbdTSVU _�p W.RG\ _ Y��=a(YZY[S jTp W�µ i W.RC\ i W�r �5¾9r
µ7a(X[nbW^e¹µ�S{\ i \[XZW�W�Y[\ZX[d h \[dTXZW�Y _ Rfe®\ i W	±���¾²r�µ�SV\ i´j SVRI~
_ XZslY[\ZX[SVRT�bY^z�� i W�mPdTR h \ZSVa(RlYZW�\ h abRG\ _ SVRTW^e¹\ i W _ eTeISV\ZS{abR/¨
c�d p \[SV� p S h�_ \[SVa<R _ RfelYZd j \ZX _(h \[SVa(R´a(�=W�X _ \[abX[Y^z���W�R¹Ãf\[RxW�Y[Y
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