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z&SfXhS_k_a·u`SVXôZ[g!Sðëæp�� g!jlSVX,WYX[k°g`x`� N Zhg!SVXô^!ad^
Ý�Z[XhjÜu�jlWoÖæSVÛ
}(WYZhjvad^!môadcDp!S_ãoX[S_S_mÃÖvS_m[m
aoXnS_Û
}(WoÖ�Zha]�:WYXhSæãdjvu`S_^áä�S_Öva¯zß�

�(Xhad\ Zhg!SÎkVa
SV÷£k_jlS_^`Z;WYZ R ú á À P� M � jú �ªe � M � j U C � ú �]À �gf�h ü � h CZ�� �



�(Xhad\ÞZhg!SÎk_a4SV÷]kVjlS_^`Z;WYZDá ÀÀ P� ÀM ��ªú Udc � ÀM � ú � j �zcZó � M � ª U cZó � ÀÀ �gf�h ü � h A �
�(Xhad\ÞZhg!SÎk_a4SV÷]kVjlS_^`Z;WYZ R ú á ª P� M � lú ��e\f � M � Àú � j ��e�c � M � l U � e\f � ú � ª �gf�h ü � hôó �
�(Xhad\ÞZhg!SÎk_a4SV÷]kVjlS_^`Z;WYZ � R ú á ÀÀ P� M � lú �ªe\f � M � Àú � j �ªe�c � M � l U cZf

� � jú �iÀ U ó�f
� �]À%� j UdcZf � ú � ª �gf�h ü � h � �

�(Xhad\ÞZhg!SÎk_a4SV÷]kVjlS_^`Z;WYZDá À Rkj P� M � lú � � � M � Àú � j �ªe�c � M � l U � � jú �iÀ UdcZf �]À5� j �gf�h ü � h � f �
ö g!S�S_Û
}(WYZhjvad^!m ü ��� ó ��Ý ü ��� � f ��cHaoX[\�W]ä$Wom[jlmbjl^rZhg!S�mwU$Wok_S�adc=S_Û4}(WYZhjlad^!mbadc"p!S_ãoXhS_S:�£jl^ÃZ[g!jlm;g!jlS�XwÝ

WYXhk,g`x`� ö g!SßcHadÖvÖla·zbjv^!ã¯I;jvX[aoZ,W?SVÛ
}(WYZhjvad^!mîä�S_Ölad^!ã?Zha:Zhg!jvmnm)U$Wok_S\P� jú �iÀ U � M � Àú � j �gf � ü � h ��� �� jú �iÀ �ªe �]À5� j U C � ú � ª �gf�h ü � h � e �
�.Û4}(WYZhjlad^!m ü ���ôCZ�iWo^!p ü ��� � e �]k_adjv^!k_jlp!S }�U Zha WåXhS_ÖlWYä�S_Övjl^!ãòadcÎZhg!SìuoWYXhjlWYä(ÖlS_mV�×�;^ SVÛ
}(WYZhjvad^�s

S_Û4}!jvuYWoÖlS_^`ZnZ[a ü ��� � e �.a
k_kV}�Xhm
Wom�Zhg!Sæm[S_k_ad^!pÃSVÛ
}(WYZhjvad^ ü adc3p!S_ãoXhSVS����5jl^�Zhg!SßëßWop!ad\�Zhm[SVuïÝ©ó"SVZwu�j¥Womwgïu
jlÖlj
ü ëæón�&g!jlSVXhWYXhk,gïx`� ö g!SßS_Û
}(WYZhjvad^ ü ��� ��� �5jlmnWYU!U$WYXhS_^`ZhÖvxá^!SVzß�

«3ÌE¬�­�r_Ò EMK Ð·Ò�Ï r_Ò EMC Ð K Ò�Ï�roÌ
ö g!SßmhWo\£Sß\]S�Zhg!a
pôWomnjv^QèÇëßWokVé6WoÖlÖva¯znm�}!mnZha:k_ad^!mwZ[Xh}!k�Z
m[adÖv}�Zhjlad^!mîcHaoXbZhg!SßS�à�Z[S_^!p!S_pÃëæp��0g!jlS�XwÝ

WYXhk,g`x`� ö g!Sßjvp!S¤W£adc�Z[g!jlmî\]SVZhg!a4pôjlm�ä$Wom[S_pôad^ôZhg!SæcHadÖlÖla·znjl^!ã×ßÑ¯Ò Ø ÒSr K Ð K Ò�Ï®«3Ì � �"!ÿ<4'S!5�����Á<�� B � � ³$ø ü æ�� Ä � D ´ B � � ³(ø ü æ�� Ä � D &)<
#�#�,è�¦!�(Ea5%p�p� O�_ ?
ó�X[a
adc©�=t;m[jl^!ã:ó�XhaoU�adm[jvZ[jlad^Ã��� c � e jl^´èÇ�"â3eìé�z&Sßaoä!Z,Wojl^

ø ü æ ú � Ä ú �)ø ü æ À � Ä¯À � � ø ü æ ú ��ø ü æ À �NÈÉM ü æ ú � Ä ú �ÁÈÉM ü æ À � Ä¯À � �
� T æ ú U æ Àæ ú � æ À [ À P ø ü æ ú ��ø ü æ À �'P)ÈÉM ü æ ú � Ä ú �ÁÈÉM ü æ À � Ä¯À � h ü c"h � �

{5x�ó�XhaoU�adm[jvZ[jlad^ � s O`_ k_ad\]\Ù}�ZhS_m&znjvZhg
ø ü æ�� Ä � ´ � � � ´ ø ü æ�� Ä �� c



Wo^!pôZhgï}!mnznjvZ[g

ü ø ü æ ú � Ä ú � ´ � � � ´ ø ü æ ú � Ä ú ��� ü ø ü æ À � Ä¯À � ´ � � � ´ ø ü æ À � Ä¯À �­� h
ó=Wom[m[jv^!ãæZ[aæZhg!SîÖljv\]jvZ6zbjÜZhg$æ ú � æ���æ À � æ�sïZhWY~�jl^!ã ü c � � �6jl^`ZhaßWok_k_ad}!^`Z&Wo^!p£mwSVZ[Zhjv^!ã Ä ú � Ä¯À � Ä s

z&SßãdSVZnZ[g(WYZ
ø ü æ�� Ä � ´ ø ü æ�� Ä �

k_ad\]\Ù}�ZhSVmîznjvZhg
O�_
��{&}�ZîZhg!S_^

B � � ³$ø ü æ�� Ä � D ´ B � � ³(ø ü æ�� Ä � D �� � ´ � � ³ ü ø ü æ�� Ä � ´ � � � ´ ø ü æ�� Ä ��� � ³ À ø ü æ�� Ä � ´ ø ü æ�� Ä �
k_ad\]\Ù}�ZhSVmîznjvZhg

O�_
Wo^!páZ[g!SßU!XhaoU�adm[jvZhjvad^ôjvmîU!Xha·u`S_p��¯ Ò$Ñ¯Ò ELE l(Ñ G±° Ì �²� i %�(��î(�<
4 ,è�;%=<
>Y<*� O�_ ü�i ´ i � �Êf � �"!�> ü � � ³$ø ü æ�� Ä ��� i %�(���4}(�< �$(�<
4 ,è� %=<�><*��� �_%�(�!4³1,/��� %'<
>@?

ó�X[a
adc©�"Õ�^!p!S_S_p�sf�� B�B � � ³(ø ü æ�� Ä � D ´ B � � ³$ø ü æ�� Ä � D�D O�_ ü;i ´ i � � O`_
ü)ü � � ³$ø ü æ�� Ä ��� i ´ ü � � ³$ø ü æ�� Ä ��� i � hm·o´�}� l¶µ�Ì � �"!]�),K>�&�� %'<
> i � �É%�(k�¯(�<
4 ,K�;%=<
>d<*� O�_ ü�i ´ i � ��<:� � ®
U �è?

ó�X[a
adc©�5FbS_k_WoÖlÖljv^!ã ü ��� � �.z&SÎaoä!Z,Wojv^O
ü æZ� ü � ´ � � � P �� C S°à�U�éê c ��a�\§`o(p*p æ � R �aìí � �� C S�à
U�éê UDc ��1��§|o(pqp æ � R �aìí U �ó

U �c éê ��a�\§ o(p*p ea� æ � R ��ìí À U éê � � ë ú e «'æ À � â�� ìí éê � � ë ú e «'æ À � á-� ìí W1X
X �À � ¼�� À·� S�à�Uzéê Ä � � ë ú æ À � áS� ìí h

õQS:k¤Wo^ðm[SVS:Zhg(WYZßad^!Övxf^!ad^
Ý©^!SVã`WYZhjvu`SÙU�a·z&SVXhmÎadcÝæÃWYU!U�S¤WYXÎjv^ Zhg!S?Xhjlãdg`Zßg(Wo^!p´m[jlp!SY�:eìaoXhS_a·u`SVX¤s3Zhg!S
k_a4SV÷]k_jvS_^`Zhm;WYZbæ M Wo^!p�æ À uoWo^!jvm[g�s$Z[g4}!m i � � jvmbW?m[adÖl}�Z[jlad^ôadc O�_ ü�i ´ i � �gf cHaoX � ®
U � �Iîo�� l(ÑKJ"Ì O�_ ü � ´ � �
cHaoX �G¸ U � g(WomßWo^ðjv^ïZ[SVXhS_mwZ[jl^!ãáX[SVU!XhS_m[SV^ïZ,WYZ[jlad^
Ý�Z[g!S_aoXhSVZhjvk£\]S_Wo^!jl^!ãiÝbjÜZ
ãdjvu`SVmbWÙuoWok_}!}!\ u`S_kVZhaoXnjl^!mwjlp!S Þ ´ Þ£�j�� o Ò�Ñ o�� ¹ Ì 0`<:� ³ ú h�h�h ³ � ��æ ú � h�h�h ��æ � � Ä ú � h�h�h � Ä � � ¼ � �"!-�),è>©&��;%=<
>i3ü � � R ú � Rkj � Rml � h�h�h �:á ú �:á À � h�h�h � �� �



� �Ì�º�»5ºx¼Â(º   Â�½�¾{¾/¾{½   » º�¼ ³-� Â h�h�h ³-� » ¿
ú�À)ÁxÂkÃ:À _ T æ��ÅÄ U æ��²Ææ��ÅÄ � æ��²Æ [ À X

X�S�à
U�éê
_

�� � ú Ä �$Ç � �ªe ��a�\§`o(p*p
_

�� � ú æ ��$Ç R � � ��1��§
_

�� � ú Ä �²Çnæ À ��²Ç á �aìí
%�(k�$(�<
4 ,è� %'<
>d<*� �p�"!ÿ!·È��Á!�>)&_!4&ÊÉÊ& ËY�_%'!5���:��&)�x6Z?

ó�X[a
adc©�=t;m[jl^!ã:â�SV\]\iWÿC£Wo^!pì�&aoXhadÖlÖlWYX[x��
s!z&Sßaoä!Z,Wojl^�Zhg(WYZi � ü � ��e ³ ú ø ü æ ú � Ä ú ��� h�h�h ü � �ze ³ � ø ü æ � � Ä � ��� � �� �Ì�ºÌ»5º�¼Â(º   Â�½�¾{¾/¾/½   » º�¼ ³/� Â h�h�h ³/� » e _ ø ü æ�� Â � Ä � Â � h�h�h ø ü æ�� » � Ä � » � � ü c"h}e �
jlmôW m[adÖv}�Zhjlad^ adcÎZhg!SðS°à�ZhS_^!p!SVp�ëßp�� g!jvSVX,WYXhk,g`x`� t;m[jv^!ãJó�XhaoU�adm[jvZ[jlad^ ��� c � � adc�èÇ�"â3eré�s�z&SðãdS�ZrW
ãdS_^!SVXhWoÖljLH_WYZhjlad^áadc ü c � � �)P

ø ü æ�� Â � Ä � Â � h�h�h ø ü æ�� » � Ä � » � � ¿
ú�À~Á�Â)Ã:À _ T æ��$Ä U æ��$Ææ��$Ä � æ��$Æ [ À P ø ü æ�� Â � Ä � Â � h�h�h ø ü æ�� » � Ä � » �=P h ü c"h �Z�

FbSVk¤WoÖlÖvjl^!ã:Z[g(WYZ
ø ü æ�� Ä � �

� �e S°à�Uzéê Ä � �ze ��1��§|o(pqp æ � R � � Ä �� ��§ æ À � á-� ìí S�à
U�éê U�e ��1��§|o(pqp æ � �� QQSR � U Ä �� �\§ æ � À �« QQ â�� ìí
Wo^!pÃ}!m[jv^!ã£Zhg!Sæp!SVç(^!jvZ[jlad^Ãadc6Z[g!Sß^!aoXh\]WoÖ�aoXhp!SVXhjv^!ã!s(z5SÎãdSVZe _ P ø ü æ�� Â � Ä � Â � h�h�h ø ü æ�� » � Ä � » �'P � �

� S�à�Uzéê
_

�� � ú Ä �²Ç � ��e ��a��§|o(p*p
_

�� � ú æ ��²Ç R � � ��a�\§
_

�� � ú Ä �$ÇDæ À ��$Ç á �aìí h ü c"hðc �
�&ad\Ùä(jv^!jl^!ã ü c � e ��s ü c ���Z�&Wo^!p ü c � c ��s�z&Sßaoä!Z,Wojl^�Zhg!SÎkVÖ¥Wojl\ adc3Zhg!SßZhg!SVaoXhS_\Ã�

â3SVZ
}!mîç(^!jlm[gÃZhg!jvmnmwS_kVZhjvad^ôä4x�U!XhS_mwS_^ïZ[jl^!ã]Zhg!SßcHaoXh\Ù}!Ö¥WomîcHaoXbZhg!Sßm[adÖl}�Zhjvad^!mbadc6Z[g!SßU$WYX[ZhjlWoÖ�p!jvÚ�S�XwÝ
S_^`Zhj¥WoÖ�S_Û
}(WYZ[jlad^!m.kVaoX[XhS_mwU�ad^!p!jl^!ã�ZhakI;jÜXhaoZ,WæS_Û
}(WYZhjvad^!m ü ���ôCZ��Wo^!p ü ��� ��� ����q
SVZ[Z[jl^!ã R � R ú � ÷ � � ��æ �R)j �[þ � á ú s(z5SæXhS�znXhjÜZhS ü ���}CZ�&Wo^!p ü ��� ��� �&Wom� j� � WD��e � W � ^DU C � � � 	½�gf � ü c"h ���� j� � 	`U � À� � W � ^3�gf�h ü c"h CZ�� C



��u`S�X[xñä(jlÖljv^!S¤WYX$I;jÜXhaoZ,WìS_Û
}(WYZ[jlad^ k_Wo^Jä�SázîXhjÜZ[ZhS_^ Wom]W U$WYX[Z[j¥WoÖ�p!jvÚ�SVXhS_^`Zhj¥WoÖîS_Û4}(WYZhjlad^åu�j¥WìZhg!S
Öladã`WYX[jvZhg!\]jvk]Z[X,Wo^!m[cHaoX[\iWYZhjlad^��´Õ�^`Z[Xha4p!}!k_jl^!ã � ü þ�� R � ÷ ��æZ� � þþ � Öl^ i s�z&Sák¤Wo^òzîXhjÜZhS ü c �²����Wom£Wf^!ad^
Ý
Öljv^!S¤WYXnó.RT��P QQSR ü C �B	VUY�B����WXU C �
�Z�
W � Ud�
Wa^X�gf�h ü c"h A �
�
U!U(Övx
jl^!ãTZhg!S&U!XhSVu
jlad}!m=Zhg!S_aoXhS_\9Wo^!p?Z[XhS¤WYZ[jl^!ãæWoÖlÖ�^!ad^
Ý�SVÚ�SVkVZhjvu`S�uYWYXhj¥WYä(ÖvS_m�Wom�U$WYX,Wo\£SVZhSVXhmVsoz&Snaoä!ZhWojl^
Zhg!SßcHadÖlÖla·znjl^!ã£mwadÖl}�Zhjvad^!mnadc ü c � A ��P � ü þ)� R � ÷ ��æZ� � QQSR Öl^ i � ü c"hôó �
zng!SVXhS i � �Ì�º�»"º�¼Â�º   Â4½�¾{¾/¾/½   » ºx¼ ³-� Â h�h�h ³/� » ¿

ú�À)ÁxÂkÃ:À _ T-Í �ÅÄ U Í �²ÆÍ �ÅÄ � Í �²Æ [ À X
X�S°à�U��>� _

�� � ú Ä �$Ç Í À�²Ç 	 þ �ªe � _
�� � ú Í �$Ç 	 R � � _

�� � ú Ä �²Ç 	 ÷ �ªe � _
�� � ú Í j�²Ç 	 æ 	 h ü c"h � �

ö g!Srm[S_k_ad^!p�p!SVXhjÜuoWYZhjÜu`Sradc Öv^ i S�à�jvä(jvZ[m]Zhg!S ¬ Ý©m[adÖvjvZhad^Jä�S_g(W·u
jlad}�X¤s�Zhgï}!m ü c � ó Ý c � � �?jvm]Zhg!S¬ Ý©m[adÖvjvZhad^�U�aoZhSV^ïZhjlWoÖ§�
y;aoZhS;Zhg(WYZîZhg!S_m[Sßm[adÖl}�Z[jlad^!m
WYX[Sßp!jÜÚ�SVXhSV^ïZbc¥Xhad\ Z[g!Sßm[adÖv}�Zhjlad^!mnWYXhjvm[jl^!ã:jl^áZ[g!SÎk_ad^`ZhS�à
Zbadc6Z[g!Sßëæó

g!jlS�X,WYXhk,gïx`� ö g!jlm.\]W·x?jl^!p!jvk¤WYZhSîZhg(WYZ.Zhg!S�XhS
jlm5WÎÖ¥WYXhãdS�X5â3jlS
WoÖvãdSVä!X,WÎãda·u`SVXh^!jv^!ãDZhg!Sbm)x�\]\]S�Z[XhjlSVm�adc�Z[g!jlm
S_Û4}(WYZhjlad^��

ö g!SbZ[X,Wo^!m[cHaoX[\iWYZhjlad^ i � �HÎ sÿÑ � Öv^ i WoÖlÖla·znm.}!m.ZhaDzîXhjÜZhS�I;jÜXhaoZ,WÎS_Û4}(WYZhjlad^ ü c �}CZ��Wom5WDó.RT�bP
Ñ ������	@� C
Ñ ��� Ñ ��	VU Ñ ����Wa^bUdc Ñ ��W Ñ ��^bU²e Ñ ��� Ñ W1^3�gf�h ü c"h � f �

ö g!S i Ý�cH}!^!kVZhjlad^rS°à�U!XhS_mwm[jlad^ ü c � � �.U!Xha·u�jlp!SVm
W:cOWo\£jlÖvx]adcFm[adÖl}�Z[jlad^!mîadc ü c � � f ���
° Ì �ÉØ�Ø�o ÏFÓ K�Ú Ì>Ï o Ï o Ñ
l ELK;ÐZo Ó ¯ l-r K��QK ÑiÒ Ø�o Ñ
l!Ð·Ò$Ñ�roÌ
ö g!SD��Wom[jl\£jvXîaoU�SVXhWYZhaoXnU(ÖlW·x
mbWÙU!Xhad\]jv^!S_^ïZîXhadÖvSßjv^áZhg!STXhSVU!XhSVm[S_^`Z,WYZhjlad^ÃZ[g!S_aoX[x�adc6â3jlSÎWoÖlãdSVä!X,WomV�

ö g!Sî\]Wojl^�cHS¤WYZh}�X[Sîadc!Zhg!Sn��Wom[jl\£jvXFaoU�SVX,WYZhaoX=jvmFZhg(WYZ=jvZ=kVad\]\Ù}�ZhS_m6znjvZhg�Zhg!S�Wok�Zhjlad^Ùadc!Zhg!S�â�jvS�WoÖlãdSVä!XhW��
Õ�^raoXhp!SVX;Zha£k_ad^!mwZ[Xh}!k�ZTjvZ
ad^!SÎ^!S_S_p!mTW]^!ad^
Ý©p!SVãdS_^!SVX,WYZhS�jv^ïuYWYXhjlWo^ïZ
ä(jvÖljv^!S¤WYX;cHaoXh\ ad^ÃZhg!SDâ3jlS�WoÖvãdSVä!X,W
ü m[SVS�q
S_kVZ[jlad^ e � ó jl^´èÇëßWokVéO�°� ö g!SÎm[SV\]jlp!jÜXhS_kVZîU!Xha
p!}!k�Z
adc u znjvZ[gML×U�adm[m[S_mwm[S_m
m[}!k,gìW?cHaoXh\Ãs!g!a·z&SVu`SVX
z&Sæp!S¤WoÖ�g!SVXhSæzbjÜZhgôWÙp!S_cHaoXh\]WYZhjlad^�adc�Zhg!jvmbWoÖvãdSVä!X,W��=y;SVu`SVXwZhg!S_ÖlSVm[m_s!Zhg!Sæk_aoX[XhS_m)U�ad^!p!jl^!ã£aoU�SVX,WYZ[aoXnm)ZhjlÖvÖ
k_ad\]\Ù}�ZhSVmîznjvZhg�Zhg!SßWokVZhjlad^áadc u ü ä(}�Zb^!aoZ`LG���

�"jvX[mwZ¤s�z&S£jv^ïZwXha
p!}!k_S:WÃ��Wom[jv\]jvXæaoU�S�X,WYZhaoXæcHaoXdsu �Ùâ3SVZG� � � �£Wo^!pz� � � �£ä�S:p!}(WoÖ=ä$Wom[S_mßjl^ su zbjÜZhg
XhS_m)U�S_kVZbZha?Z[g!SÎjl^`uYWYXhj¥Wo^`Znä(jvÖljv^!S¤WYXbcHaoX[\Ã� ö g!S_^rcHaoXnSVu`SVXwxM� � su� � ü � | � � � � � � � � ü � | � � � � � � � h

�BA



q
jl^!kVS ü su � Â | su � � � � f }!^!ÖlS_mwm � À � U�� ú ü \]a
p��"�5Zhg!S_^ÃcHaoXÑ� � su � z5SÎg(W¤u`S� � ü � | � � � � � � �� �
� � ü � | � �� � � � �� � � h ü � h � �
ö g!SD��Wom[jl\£jvXîS_ÖlSV\]S_^`Z sO jvmnp!SVç(^!SVpìäïxsO � � � � � ´ � � � � � �� Â ã � � � �Ý� � �� Â ´ � �� � � Z ü su � ´ Z ü su � h
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