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WKuCwRX�^Ru�[•XGY ZAJKZ /Gz}uC^c[•[]wRX•|¹b6º»uC¼"¼mwR^Gz¹º`b\_]z}uC^<¶CZ`_þý ba_~uCwK[Ä|}Z\[�b$w­_�X�Z [ÄüKb$yAz{_èb$^A_Ï[�•Gw"y•û b$_Pz}¼‡Z`^A_�K*LR¶³b`z{^c[½z

�³w�ùúb\w0/�¼"Z`¼myRX�Z [2•GZ5|Üùúb\wK• z}u\¸ z¹[]w­Z»|�[~b$^K[@�³wGzV^Ru³[¿z}¼°b3�xZ\[5•GZ6[M�G^A_�ü<ý Z\[]Z6^RZ6X�Z []_�Z/XÏb z}Z`^A_@�³wRZ•ºñüGzONTX�Z [

[]w­XawR^Å• z¹[�� wRZD�





z z z

Œ

œQP ›Ä£ ¦ £†¤

¨

œ

 

ï

¢

£kšÉ£k¤

�6SÄ=

?

M

D­@³?5J•È

O

I`BSRKDAI`B

OKL

Ñ

;

?

S

Ñ

OKLVL

?³FHFE?GÑ T

!/L

I

S\O

ÁVÀÄ@CI`B

OKL U

V

y���Z`_þ•GZ\[2_~XÏb`¸xb$w0/XWCW�WYW�WCWZWCWZWCWCWZWCWZWCW�WYW�WCWZWCWCWZWCWZWCWZWCW�WYW�WCWYW�WCWZW µ

V

X$�³b\^Gz¹[�b\_]z}uC^ •GZ5|Üù uCw­¸GXèb3�CZ WZWCWZWCWCWZWCWZWCW�WYW�WCWZWCWCWZWCWZWCWZWCW�WYW�WCWYW�WCWZW ±

[
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¯��ad0�}¯

[
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d0�ac0�}¯ >vz{¼mz}_�Z\[ •GZ5|Hbm¼ˆY Z`_�üRuA•AZ WZWCWZWCW�WYW�WCWZWCWCWZWCWZWCWZWCW�WYW�WCWYW�WCWZW c3L
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ux^K[]_~X�wKº»_Pz}uC^©•GZ5|ÜùPY Z\ºÏüKb\^G_Pz-| |}uC^ó•GZ6_�ZA/­_�w­X�ZqW�WCWZWCWCWZWCWZWCWZWCW�WYW�WCWYW�WCWZW c ±

L;�}¯��}¯ ò0uA•·ý Z»|}Z\[•ý b8yKbx[]ZÐ•GZ6WRX]z}¼mz{_Pz}¸³Z\[YWCW�WYW�WCWZWCWCWZWCWZWCWZWCW�WYW�WCWYW�WCWZW cC´

L;�}¯��aK

[

uC^A¸³Z`XÏ[ëz{ux^,•GZ [ X~Z`WRXAY Z []Z`^A_Ïb\_]z}uC^K[)¸³u$|}wR¼mz1� w­Z\[eWZWCWZWCWZWCW�WYW�WCWYW�WCWZW µ�K

L;�}¯��ad ò0uA•GZ\[þ•GZ6_�XÏbxºvY Z WCWZWCWCWZWCWZWCW�WYW�WCWZWCWCWZWCWZWCWZWCW�WYW�WCWYW�WCWZW µ�d

L;�}¯��"L t z¹[�º»wK[~[½z}uC^ •Gw�¼"uA•·ý Z»|}ZyWCWZWCWZWCW�WYW�WCWZWCWCWZWCWZWCWZWCW�WYW�WCWYW�WCWZW µ�c

L;�aK >·Z6¼°b$WRWGz}^;�uWCW�WYW�WCWZWCWZWCWCWZWCWZWCW�WYW�WCWZWCWCWZWCWZWCWZWCW�WYW�WCWYW�WCWZW µ�c

L;�aK0�}¯ taw0¼°b$WRWAz{^.��•Rb$^c[ |}Z6¼ b\WRWGz}^;� W�WYW�WCWZWCWCWZWCWZWCWZWCW�WYW�WCWYW�WCWZW µCµ

L;�aK0�aK 8•b$Xèº»uCwRXè[a•AZ®|¹bm_�ZA/­_�w­X�Z6¸³u$|}wR¼mz1� wRZ W�WCWZWCWCWZWCWZWCWZWCW�WYW�WCWYW�WCWZW µC´

L;�aK0�ad % Z`^c•Gw,•GZ5|¹bm_�ZA/­_�wRX~Z5¸³u$|}wR¼mz1� w­Z WYW�WCWZWCWCWZWCWZWCWZWCW�WYW�WCWYW�WCWZW ±*K

L;�aK0�"L ò,b$^Gz}WRwG|¹b\_]z}uC^K[•º»uC^A_]z}^AwRZ\[…¶R¼ b\^Gz}WRwG|¹b$_Pz{ux^K[6• z¹[�º»X/ý Z`_�Z [ WZWCW�WYW�WCWYW�WCWZW ±*d

L;�aK0�ac % Y Z\[PwG|}_Ïb\_Ï[ W�WCWZWCWZWCWCWZWCWZWCW�WYW�WCWZWCWCWZWCWZWCWZWCW�WYW�WCWYW�WCWZW ±*c

L;�aK0� µ t z¹[�º»wK[~[½z}uC^6d·|}Z6WRX�uxyG|Üý Z`¼"Zm•Gw�¼°b$WRWGz}^;� WZWCWCWZWCWZWCWZWCW�WYW�WCWYW�WCWZW ±\µ

L;�ad >·Z6X�Z/^K•Gw�Z`^�Z\[]WcbCº»Z•º»uxwRX�yKZzWCWCWZWCWZWCW�WYW�WCWZWCWCWZWCWZWCWZWCW�WYW�WCWYW�WCWZW ±C±

L;�ad0�}¯ 8 XPz}^Kºñz}WKZ"•Gw�WKb$Xèº»uCwRXè[{WCWZWCWZWCW�WYW�WCWZWCWCWZWCWZWCWZWCW�WYW�WCWYW�WCWZW ±*]
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L;�"L;�}¯ taZ\[)_�ZA/­_�wRX~Z\[2•­b$^K[ |¹bm_�ZA/­_�w­X�ZgWCW�WYW�WCWZWCWCWZWCWZWCWZWCW�WYW�WCWYW�WCWZW ] ±
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�po ù£¯C´*·A¯*¯*©H©M¯q�ÍÎd�£­*¯�± º�©M®:r ²M­Y´*©M¬-²2®S¸aµ�» ©M®�©2¬�½�­�¸�Ê ­�¸”´*©M¯�µ+«”©M¬-²�Ó*·Ž¸"ª�´*©�¼9·�´�» ©�«”©M¬MÎ
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[½z}¼mwG|¹b\_�Z`wRXè[ÂZ`_®b$wR_~X�Z\[5WRX~uAºvY Z\•GwRX~Z\[5^RZ"[½z}¼mwG|}Z`^A_6WKbC[5_~uCwR_/¶·uCwiWcbC[6º»uC¼"¼"Z>uC^ ¸³uCwK•GXèb z}_�sZ�³wRZ"º»Z

[]u\z}_Y�úXAY Z\b | z¹[]_~Z³ù{¶K|Hb XAY Z`wK[�[ëz}_�Z"X�Z`^K•AXÏbYcK^Kb`|{Z/¼‡Z`^A_5üRux¼‡¼°b3�xZ,ý b‡|Üùúb\X�_••Gwy�xXÏb$W­üGz¹[]_�Z�¶N|Üù

ÝAÚ âHß â{Þ

ê

Ú]àÏÝAä

¶£�³wGz

b$w­XÏb�[]w©Z`^:z}^K[P_]z | |¹b$^A_>|{Z [®yKux^R^RZ\[6º»uxwRX�yKZ\[…¶v|}Z\[5yvux^K[5WKb$Xèb$¼Åý Z`_�X~Z\[»¶7�Üb z}X�Z"_�Xèb$^K[~º»Z`^K•GZ/X5_�uxwR_�Z"º»Z/_�_�Z

¼ˆY Z\º`b$^AzS�³wRZ6WKuCwRX •Gux^R^RZ`X)|}Z>•AZ`X�^Gz}Z`Xþº…uCwRWó•GZ6WKb$_~_�Z�� wAzVWRX�uAº»w­X�Z�cK^Kb`|{Z/¼‡Z`^A_•ý b>|Hb"[�ºxý Z`^RZ•[�bm¸ z}Z	�

ò,b z¹[mº»Z\ºÏz�Z\[]_•wR^ –þXCû bxb |Ü¶�º`b\X>•AZ _�Z»| |}Z\[6XGY Z\b`|-z¹[~b$_]z}ux^K[ []ux^G_•Z`^Kº»uxX�Z ü­uCXÏ[••GZ WKuCX~_AY Z`Z°•GZ‡|¹b,[M�G^;<

_�ü<ý Z\[]Z	�7I2Z b$wKº»uxwRWÅ•·ùúbx[]WKZ\º»_è[a•AZ`¸GX~uC^A_mû Z/_�X�Z6XAY Z\[]u\|{wc[ab`¸xb$^A_5•TùB� WKb\X�¸³Z`^Az{X<d·[ëz{¼mwA|Hb\_]z}uC^,W­ü0�­[½z1�³wRZm•GZ [

WRüÖY Z/^RuC¼Åý Z`^RZ\[þ[]uxwK[2<a�ÏbCº…Z`^G_è[ÐŒE|Üù Z\b\w�¶c|}Z\[)ZANTZ`_è[a•GwÅ¸³Z`^A_`¶ |Üù z-| |}wR¼mz}^Kb$_Pz{u³^ �G�G�O•Ï¶·¼"uA•Tý Z»|}Z\[þº»ux¼‡WKuCX~_�Z`¼"Z`^;<

_Ïb\w0/ó•GZ\[>û Z`_�X~Z\[2¸³z{¸xb\^G_è[YŒë¼°b$XèºñüRZ�¶ z}^G_~Z`XÏbxº»_]z}ux^K[»¶·Z N·Z/_Ï[þ•GZC�CX�uxwRWKZ	�G�v�¦•è¶R_�XÏb`z}_�Z`¼"Z`^A_5•GZ••GZ [�º»XPz{W­_]z}uC^K[

�VY Z/uC¼ˆY Z`_�XPzS�³wRZ\[)º…u$|}u³[~[�b |}Z\[6•�Y Z�cK^Gz}Z\[•ý b>WG|}wK[½z}Z`wRXè[:Y Z\ºÏüRZ»| |}Z\[A�v�G�

[

Z"•GZ`X~^Gz}Z`XaWKu\z{^A_•b‡X�Z/_�Z`^Aw�¼‡ux^©b$_�_~Z`^A_]z}uC^0|}Zm_�Z/¼‡WK[þ•GZÐº»Z`_�_~Z>_~ü�ý Z\[]Z•WKuCwRX6WG|}wK[ëz{Z/wRXÏ[5XÏb`z¹[]uC^c[A�

t>ù b$yKuCXè•·¶v|¹b‡º…uC¼"WG|}ZA/Gz}_AY Z>^Kb\_�wRX~Z»| |{ZmZ []_þwR^,bx[]WKZ\º»_5WKZ`wÅ_�Xèb z}_AY ZÐ•GZÂ|¹b • z¹[~ºñz}WG| z{^­Z³¶�b |}uxXÏ[C� w<ù wR^�uCy���Z/_

º»ux¼‡WG|}ZA/­Z�Z\[]_°b$w­_�X�Zóºñü­u³[]Z � w­Z0yKZ\b$wcº»uCwRW •GZ—�Eu\z¹[ º»Zy�³w�ù uC^&[�b`z{_F�Üb z}X�Z,WKuCw­X wR^Šuxy���Z`_°[½z}¼‡WA|{Z�¶

^RZ"[PZ`XÏb`z{_�<ëº…Z,�³wRZmWKuCwRX••GZ [aXÏb`zH[PuC^K[••GZZ�Üb z¹[~b$yGz | z}_GY Z�_�Z\ºÏüR^Gz1�³wRZ,Œë_~Z`¼"WK[5•GZm¼"uA•¿Y Z»| z¹[�b\_]z}uC^�¶V¼ˆY Z/¼‡u\z{X~Z

• z¹[]WKux^Gz}yG|}Z³¶•_�Z`¼"WK[5•AZ º`b`|¹º»wG|�•Í�-E•^K[]wAz{_~Z³¶�uC^ []Z`^A_5yGz}Z`^ � wRZ>|}Z"_�Xèb z}_�Z`¼"Z`^A_6•GZ\[5uxy���Z`_Ï[5º…uC¼"WG|}ZA/RZ [

•�Y Z`WcbC[�[PZ |{ZÅ[ëz{¼"WG|}Z,º/bC•GX~Z0•AZ\[m[�ºxý Z/^RZ\[Â^cb$_�w­X�Z»| |}Z\[·d�uC^ˆ_�uxwKºÏüRZ |Pý bˆý b,wR^ˆWRX~uCyG|Üý Z`¼"ZÅ•GZ X�Z/WRXAY Z\[PZ`^A_Ïb3<

_]z}ux^�¶�¸³u$z}X�Z°•·ù w­^GzdcTº`b$_Pz}uC^ˆZ`^A_�X�Z>|}Z\[5X~Z`WRXAY Z []Z`^A_Ïb\_]z}uC^K[…¶�uTý w©|Hb�WRüRux_�uC¼ˆY Z`_~X]z}Z‡^<ù Z\[P_ÂWKZ`w­_$<Ïû Z`_�X~ZmWG|}wK[>[ëz

• z¹[G��u\z}^G_~Z�•GZm|Hbk�VY Z`ux¼ˆY Z/_�X]z}Z	�

[

ù Z\[]_5Z/^Š�Üb`z{_6|Üùúb$X~_]z¹ºñ|}Z �Eux^K•Rb$_~Z`wRXÐ•GZ\[5_�ZA/­_�w­X�Z\[a¸³u\|}wR¼8z1�³wRZ\[�� wGz ¼0ù b

|¹b$^KºKY Z�dGz-| º…uC^A_�Z`^Kb`z}_)_�uCwc[¿|{Z [��CZ`X~¼‡Z\[9�³wGz<uC^A_¿z}^K[]WAz{XAY Z\[a¼"Z\[¿_~XÏb`¸xb$w0/<¶G¼,û Z`¼"Z6[½zut6b��]zv�Abmb>WvZ/wR_$<Ïû Z`_�X~Z

[½z}¼"WG|}Z`¼"Z`^G_�¸³uxwG|}w YZ/_Ïb$yA|-z}XÖwR^�º`bx•GX�Z º»uC¼"¼"uA•GZa|}wGz�WKZ`X~¼‡Z/_�_Ïb\^G_Ö•GZþWRX~uA•GwGz}X�Z••GZ)|¹bY�EuCwRX~X�wRX~Z³¶³WvuxwRX

^RZ6WG|}wK[-�Ïb$¼°b z¹[�� X~Z`¸³Z`^Gz}XÖWKb$X)|¹b‡[PwGz}_�Z	�

!ë|�[PZm_�X�uxwR¸³Zz�³wRZ@�`ù b z•Y Z`_AY Z6z{^.�ÄY Z`^Gz}Z`w­X ý bk‰9t�! •Rb\^K[5wR^RZmb\wR_�X~Zm¸ z}Z³¶<b ¸xb\^G_6•Tù Z`^A_�X~Z`WRX�Z/^K•GX�Z•º»Z/_�_�Z

_�ü<ý Z\[]Z	�V²Kù Z`^ b z@�³b\XÏ•�Y Z |}Z�WKu$z}^G_°•GZ�¸AwRZ�•GZ‡|Üù wR_]z | z¹[�b$_~Z`wRX�dÖuC^ˆWKZ`wR_"[]uxwRüKb`z{_~Z`Xs� w�ù wR^ˆ¼‡uA•Tý Z»|}Z0[Pu$z}_

��u$| zÜ¶Öº»XAY Z\•³z{yA|{Z�¶�º»Z˜� wGz [PwRWRWKu³[PZy�³w�ù z | [Pu$z}_ XÏb`z¹[]uC^­^Kb$yG|}Z`¼"Z`^A_‡W­ü0�­[½z1�³wRZ�¼ b`zH[°[�b$^c[8WG|}wK[,ŒO��Z�¼Åù Z`^

��wK[P_]zdcKZ`Xèb zVwR^ WKZ`w°WG|}wK[ |}u\z{^Ú•Ï¶R¼°b z¹[)[½zT|ëù uC^Å[]uxwRüKb`z{_~Z�� w�ù z |Vº»ux^K•GwGz¹[]Z°ý b••GZ\[¿z}¼ b*�CZ\[¿z}^A_AY Z`X~Z\[�[~b$^A_�Z\[•z |

�Üb$w­_6b$wK[~[½z(�³w�ù z | []u$z}_6wR_Pz-| z¹[�b\yG|}Z³¶�ºCù Z\[]_Ðý b • z}X�Z"º…uC^A_�XCû u\|¹b$yG|}Z WKb\Xa|}Zz�CXèb$WRüGz¹[P_�Z�b\w0/,yKuC^­^RZ\[0Y Z\ºÏüRZ»| |}Z\[»¶

Z`_ÖZ�h�º/bCº»Z³¶�ºCù Z\[P_6ý bm• z}X~ZC� w­Za|Üù uC^�WRwAzH[~[]Z6Z`^ _~Z`¼"WK[vcK^Az�WRX~uA•GwGz}X�Z••GZ\[2Z [�[�b`z¹[»¶RwR^RZþz{¼°b3�xZ³¶GZ/_2¼,û Z`¼‡Z

_�uxwR_�Z6wR^­Z>b\^Gz}¼ b\_]z}uC^ �

8•wGz¹[$�³w�ù ux^‡WKb\X]|}Zþ•·ù wR_]z | z¹[�b$_~Z`wRX/¶0�³wRZ»| |}Z\[�[]ux^G_V|{Z [•b$WRWA|-z¹º`b\_]z}uC^c[9� wGz­^ÖY Z\º…Z\[�[ëz{_~Z`^A_•b`z{^c[½zTwR^RZac7�xwRXÏb*<

_]z}ux^‡z}^0�EuCX~¼ b\_]z1� w­Z6•GZ\[•uCy���Z/_Ï[•^Kb$_~wRX�Z…|H[7•�!ë|7�"b6yGz}Z`^°[Cû w­X¿|}Z5WG|¹b z¹[ëz{X@�³wRZþWRX�uAº…wRX�ZÐý ba|ëù z}^0�EuCX~¼ b\_]z¹ºñz}Z`^;<

ºÏüRZ`XÏºÏüRZ`w­X•wR^"XGY Z\[PwG|}_Ïb$_þº…uC^0�EuxX�¼"Zmý b•[]Z\[•Z\[PW2Y Z`XÏb\^Kº»Z\[…¶³¼ b`zH[Öº»Z»|¹bÂ^­Z5[~b$wRXèb z}_-��wK[]_PzdcKZ`X¿|}Zwcc^Kb$^Kº…Z`¼‡Z/^G_

•GZó[]Z\[‡_~XÏb`¸xb$w0/ �?>·Z\[ •�Y Z`yKuxwKºñüÖY Z\[ []u\|}¸Cb\yG|}Z\[0[PuC^A_‡Z [�[]Z/^G_Pz{Z…|-|}Z`¼"Z`^A_ º…uC^K[P_]z}_�wÖY Z [ Wcb$X‡|}Z,¼mz-| z}Z`w b\w;<

• z}u\¸ z¹[PwRZ»|Ü¶2b`¸³Z\º ^Rux_Ïb\¼‡¼"Z`^A_Â|Üù z}^K•Gwc[]_�XPz}Z©•Gw ºñz}^ÖY Z/¼ by�³wGz b,yvZ []u$z}^&WvuxwRX�[PZ\[>ZANTZ`_Ï[m[PW2Y Z\ºñz¹b\w0/ •GZ

º»ux^K[]_~X�wGz}X�Z"•AZ\[5[�ºxý Z`^RZ\[a_~uC_èb |}Z`¼"Z`^G_ º»ux^G_~XCû u$|¹b\yG|}Z\[»¶�Z`_5Wcb$Xa|}Zm¼mz-| z}Z`w©¼ b\X$•³Z`_Pz}^;��b$w©[PZ`^K[ |¹b\X$�CZ�¶£�³wGz

Ü

o î	©2¬+Ê ®�±Aº*Ó�¸”¬�µ�©2¬-· ¯�µ5­*¯*©£¸a´5¿ ©M©�µ�®�» ©M¬+º*®�¿ ©M²�¸a¬œ©?´3©‹²2©&» ±�½�­*·Í¸	´*·Ž¸aµ+®�©2¬�¬�©2¼?à�«”©M®H­*¯*©H· ¼�à*®œ©-· ­�­*¯@®œ©�í‘©Mµ2Ý‘½�­�¸�´�¸x
 »©2®�©

º*±A®S°v·Ž¸a¬+¬�©2¯*¬S¸”à�«a©M¼9©2¯‚µÛ´*©H²M©�½�­�¸�®�¿ ©2¬�­�«”µ�©9´	¾ì­*¯*©H¬Ø¸a¼�­�«a±AµS¸a·A¯Cº*Ó�¹�¬S¸”½‚­3©ÍÎ”ÎaÎ
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n

•GZ�|Hb©º»ux^K[]_~X�wKº»_Pz}uC^ b$w­_�uC¼"uCyAz-|}Z ýbó|Üù b$XÏºÏüGz}_�Z º»_�wRX~ZÅb¥yKZ\[Pu$z}^ •GZ0W­XGY Z\[PZ`^G_~Z`XmwR^&b`¸xb$^A_$<��Cu�û wR_Å•·ù w­^RZ

XAY Z b | z¹[�b$_Pz}uC^ ýb‡|ëùPY Z`_�wc•GZ	�+t5b\^K[5wR^RZ"¼‡u\z}^K•GX�Z"¼"Z\[]wRX~Z³¶R|ëù z}^K•GwK[P_�X]z}Z�•AZ>|HbÅ[½z}¼mwG|¹b$_Pz}uC^ ŒÜZ`^|��z}^Kºñ|}wKb$^A_

º»Z»| |}ZÅ•GZ\[9��Z`w�/i¸³z¹•¿Y Z`u0••[PuCwRücb z}_�ZÅX�Z`WRXAY Z\[]Z/^G_~Z`Xm•GZ [Â¼"uC^K•GZ [mº»XAY Z\•³z{yA|{Z [»¶•¼°b z¹[‡º…Z`w0/.<ëºñz •Gu\z}¸³Z`^G_Åû Z/_�X�Z

b`¸xb$^A_Â_~uCwR_•XÏb\WGz¹•GZ`¼"Z`^G_®bkh ºñüKb\yG|}Z\[>•AuC^KºÅý b‡|ëù üRZ`wRX~Z bxº»_�w­Z»| |{Z []uCw­¸³Z`^G_®•¿Y Z`WKuCwGz | |…Y Z\[A��#þuCwK[5WKb\X]|}uC^K[

Z`^˜I��{¯‘�BL"•GZ [)•¿Y Z`yKuCwKºÏüÖY Z\[)•AZ®|¹b [M�G^A_�ü<ý Z\[]Z6•Tù z}¼ b*�CZ\[ �

ò,b z}^A_�Z`^Kb\^G_/¶Ä_~X`ý Z\[6¸ z}_�ZÐ��Z ¼‡Z���wK[P_]zdcKZ˜� wcb$^A_mb$wy� •GZ��xXAY Z°•GZ WRü��­[½z1� w­Z³ù)ý b z{^A_�X~uA•GwGz}X�Zó•Rb$^c[Â|{Z [

X�Z/WRXAY Z\[PZ`^A_Ïb$_Pz}uC^K[H�³wKb\^K•Â|Üù uCy���Z º»_]zO�TZ\[]_ [½z}¼"WG|}Z`¼"Z`^G_ •·ù uxyR_�Z`^Az{X •GZ\[·z{¼°b3�xZ\[�b$^Gz}¼ˆY Z`Z\[••AZ\[]_Pz{^ÖY Z`Z\[)ý bmû Z/_�X�Z

¸AwRZ\[2WKb\XawR^Å[PWvZ º»_Ïb\_�Z`wRX‚�

!ë|7�mb6•Rb\^;�CZ`X ýb‡û Z`_~X�Z)_�X~uCWz�úWRü��­[½z1� w­Z³ù`d³[ëzR|Üù uC^"¸³Z`wR_ º»uC^K[P_�X~wGz}X�Z)|{Zþ¼"uA•·ý Z»|}ZaW­ü0�­[½z1�³wRZþ•·ù w­^‡uxy���Z`_`¶

º»ux¼‡¼"Z6•Gw _Pz¹[�[]wc[»¶T•GZ\[2ºÏüRZ`¸³Z/w0/�¶³uxw:w­^ X�Z`¸�û Z`_~Z`¼‡Z/^G_�WGzv�C¼"Z`^A_AY Z³¶AZ\[]_�< ux^�yGz}Z`^Å[Cû w­X5•·ù b`¸³u$z}X2_~X�uCw­¸�Y Z5|}Z

WRüÖY Z/^RuC¼Åý Z`^RZ)WRXAY Z`WKuC^K•�Y Z`XÏb\^G_5•

¬

zvºCù Z\[P_Ä|}Z5º/bC[»¶\|Hb6WKb$X~_]z}ZS� []_�X~wKº»_~wRXAY Z`Z�ùC•Gw"WRüÖY Z/^RuC¼Åý Z`^RZ)ZA/­WG| z1� w­Z�< _�< Z…|-|}Z

wR^RZÖWRX�uxWKuCX�_Pz}uC^ ¼°b���uCXPz}_Ïb z}X~Z5•GZ�|ÜùúbC[PWKZ\º»_5•('�<E_$<EuC^>z¹•¿Y Z`Zþ•GZ�|¹ba¸xb$X]z¹b\_]z}uC^�•AZ\[NWcb$XÏb\¼Åý Z/_�X�Z [••Gwm¼"uA•·ý Z»|}Z

|}ZÂ|}uC^.�0•AZÂ|Üù uxy���Z`_5•�>·Z\[)WKb$Xèb$¼Åý Z`_�X~Z\[þ•Gw,¼‡uA•Tý Z»|}Z\[5[]ux^G_)z |¹[a¼‡Z []wRXèb$yG|}Z\[…¶·Z`_)ZA/Az¹[]_�Z‚< _�<ãz |Ö•GZ [ ¸xb |}Z`w­XÏ[

^AwR¼ˆY Z/X]z1� w­Z\[Äº…uC^R^AwRZ\[ÄWKuxwRXÖºñüKbxº»wR^Ð•·ù Z`w�/�•(>•ù]Y Z\ºÏüRZ»| |}Z)•GZ2|¹ba¼"uA•�Y Z»| z¹[�b\_]z}uC^�Z\[P_•Z»| |}Zþº»uC¼"WKb\_]z}yG|}Z5b`¸³Z\º

|Üù wR^Az{_AY Z••GZ6¸ z¹[½z}yGz | z}_AY Z"•GZ5|Üù Z N·Z/_5•�>·ZY��b z}^0Z/^:XAY Z\b | z¹[]¼"Z6WKb$XþXÏb\WRWKuCX~_5b\w0[PwRXÏº…u�û w­_aZ\[P_2z |�z{^A_AY Z/X�Z\[~[�b$^A_5•

>·Z)¼"uA•·ý Z»|}ZaZ []_$<Hz |Kz{^A_AY Z‚�CXÏb\yG|}Z5•­b$^K[•wR^RZ)WA|Hb\_�ZA�EuxX�¼"Z |}u‘�$z¹ºñz}Z»| |}ZÂ¼"u$z}^K[a� WRü0�­[½z1�³wRZ³ùA•?>•ù wR_]z | z¹[�b\_�Z`wRX)Z []_$<

_$<Hz |VZ`^Kº»uxX�Z5¼°b$û g}_~X�Z••GZa|Üùúb\WRWKb\X�Z`^Kº…ZY�\|}uCyKb`|{Z"•AZa|Üù uCy���Z/_��VY Z/^2Y Z`XAY ZH•

¬

Z6º»ux^G_~Z`^A_�Z`Xèb3<E_$<Hz-|N•Gw[�úXAY Z\b | z¹[]¼"Z³ùA•

E�[]_�<ëº»Z��³wRZ6_�uxwR_5º…ZC� wAzVZ`^G_~uCwRX~Z5|{Z6¼"uA•·ý Z»|}Z³¶R^Rux_Ïb\¼‡¼"Z`^A_2|ëùPY Z\ºñ|¹b z}Xèb3�CZ�¶vZ\[P_�Y Z‚�³b |}Z`¼"Z`^A_w� WRü0�­[½z1�³wRZ³ùA•

ò,b z¹[Âz |?�©b0b$wc[�[½z •Rb$^.�CZ`XÅý b ^�ùHû Z`_�X~Z‡WKbx[>bx[�[]Z‚‡f�úWRü��­[½z1� w­Z³ù`d+�³wRZ»|ÖZ\[P_®|}Z�[PZ`^K[•º»uC^Kº…X�Z`_••GZ\[5WKb*<

XÏb\¼Åý Z/_�X�Z [m•Gw ¼‡uA•Tý Z»|}ZH•˜8ÄZ`wR_�< ux^ |}Z\[‡X~Z»| z{Z/X,ý b,wR^RZÅwR^Gz}_AY ZH•

[

uC¼"¼‡Z/^G_z��b$XÏb\^G_Pz}X‡|¹biº»uC^A_]z}^AwGz}_AY Zó•GZ

_�Xèb$^K[ëz}_]z}uC^©Z`^A_�X�Z6¼"uA•·ý Z»|}Z\[þ• zONþY Z`X�Z`^A_Ï[7•

[

uC¼"¼‡Z`^A_)X�Z/^K•GX�Z•º»ux¼‡W­_�Z>Z/¼‡WGz}XPzS�³wRZ`¼"Z`^A_)•GZ [ ZANTZ`_è[aº…uCX$<

XAY Z…|…Y Z [)•·ù wR^­ZÐ�EuxwG|}Zm•GZ6WKb\XÏb\¼Åý Z`_~X�Z\[7•S{þwRZ•[]Z•WKbC[~[]Z�<E_$<Hz |�•Rb\^K[2|{Z [aº`bx[¿| z{¼mz}_�Z\[7•
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Z`X�_èb z}^RZ\[°b$WRWG| z¹º`b\_]z}uC^K[0W­XGY Z\[PZ`^G_~Z`^A_Åý bó|¹b|�Eu$z¹[ •GZ [ •GuC^­^2Y Z`Z\["º»uC¼"WG|}ZA/­Z\[mWKb$X~_]z¹º»wG| zÜý Z`X�Z [ Z/_ •GZ [

º»ux^G_~XÏb z}^A_�Z\[••·ù Z�h�º`bxºñz}_AY Z³¶-�³wGzÖuC^A_mº»ux^K•GwGz}_"b\wˆ•¿Y Z`¸³Z»|}uxWRWKZ`¼‡Z/^G_••GZ ¼"uA•Tý Z»|}Z\[6Z`_m•Tùúb |v�xuCX]z}_~üR¼‡Z [m•GZ

X�Z/^K•GwÅ•¿Y Z\• zñY Z\[ �

[

ù Z\[]_)Wcb$XþZA/RZ/¼‡WG|}Za|}ZÐº`bC[)WKuCwRX)|}Z>X�Z/^K•GwÅ•GZ6_�Z`X~XÏb`z{^<¶vWKuCw­X |}Z*�³wRZ»|�|}Z\[þb |v�CuxX]z}_�ü­¼‡Z\[

•·ù z{^A¸³Z`Xè[]Z�• z¹[PWG|¹bCº»Z`¼"Z`^A_‡¼°b$W­WGz}^;�ÉWKZ`X~¼‡Z/_�_�Z/^G_Ð•GZ�¸ z¹[]wcb | z¹[]Z`X Z�h�º`bxº»Z`¼"Z`^A_>•AZ\[‡º/b$X�_~Z\[>_�uxWKu��CXèb3<

WRüGz1�³wRZ\[�Ò0ŒÐÓuÔ:Õ„•è¶GZ`_ÖWvuxwRX)|{Z6X~Z`^K•Gw�¸³u$|}wR¼mz1� w­ZÂw­_]z | zH[³Y Zm^RuC_èb$¼"¼‡Z/^G_ÖWvuxwRX)|Hbm¸³zH[PwKb | z¹[�b\_]z}uC^ •GZ••Gux^;<

^ÖY Z`Z [2_�uC¼"u��xXÏb\WRüGz1� w­Z\[aZ`^ z}¼ b*�CZ`XPz}Z>¼ˆY Z\• z¹º`b |}Z	�
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t5b$^c[Âº…Z\[a•AZ`w0/©º/bC[ |Üù z}^0�EuxX�¼°b$_Pz{ux^��VY Z/uC¼ˆY Z`_�XPzS�³wRZ•Z\[]_5uxX$��b$^Gz¹[³Y Z/Z •GZZ�Üb7ƒ º»uC^&ý b"_�uC_èb |}Z`¼"Z`^A_6[]_~X�wKºA<

_�w­X�Z`X•|Üù Z\[PWKbCº…ZYŒÜ¸Cb`|}Z`wRXÏ[Öb$w�[PuC¼"¼‡Z/_Ï[�•·ù w­^RZ��xX]z | |}Z�•Ï¶AZ`_Ö•Gu$z}_6û Z/_�X�Zþ_�Xèb z}_AY Z/ZaWKb\X2wR^"X�Z/^K•Gw°bC•0<EüRuAº��.}a^

_�Z…|�¼‡uA•Tý Z»|}Z‡WKZ`wR_®b |}uCXè[¥Y Z`¸³Z`^A_�w­Z»| |{Z/¼‡Z`^A_mû Z`_�X~Z>z{^A_AY Z‚�CXAY Z"•­b$^K[a|}Z º…uC^A_�ZA/­_�ZÐ•GZ‡X~Z`^K•Gw©ºÏ|Hbx[�[ëzS�³wRZ�•AuC^A_

•�Y Z`XPz}¸³Z®|Üù b |v�CuxX]z}_�üR¼"Z"•GZ6¸³zH[PwKb | z¹[�b\_]z}uC^~Œ z=� Z	�RW­X�u*��Z\º…_]zO�•uxw |Hb\^Kº»Z`X •GZ6XÏb��³ux^K[Ž•è¶RZ`^�_Ïb$^A_�� wRZ6^RuxwR¸³Z»| |}Z

WRXPz{¼mz}_]z}¸³Z	�

³a´�Ö+´:³ ×_Ã�¸i·&¼6ÁeÍ�¼¾·&¼I¸#¸&ÃŠÉ9Ç

>·Z\["º`b$X~_�Z\[m•·ùPY Z»|…Y Z`¸xb$_Pz{ux^K[,ŒP• z¹[]WA|Hbxº»Z`¼"Z`^A_‡¼°b$WRWAz{^.��“

[

u³u	]3LT¶�ò[t6òy]C´�•œ•6^RZÅ[]ux^G_z�xw�ý Z`X~Z•�³w�ù wR^

¼"u3�³Z/^�•GZ••¿Y Z\º»XPz}X�Z6wR^RZ��VY Z`uC¼ˆY Z`_~X]z}Z³¶7�³wRZ5|ëù uC^�WKZ`wR_ º»uC^c[]_�X~wGz}X�Z6ZA/­WG| z¹ºñz}_�Z`¼"Z`^A_)Z`^,�ÜbCº»Z`_~_�Z\[Ö[½zV^ÖY Z º»Z\[2<

[�b`z}X�Z	�‹>·Z\[Â¼ˆY Z`_�ü­uA•GZ\[6•·ù z}^A¸³Z`XÏ[PZ •³zH[PWG|¹bCº»Z/¼‡Z`^A_z“"8�†�>�´G¯x¶£‰Vb z¹´‘K�•�WKZ`X�¼"Z`_~_�Z`^A_6•GZ"¼ b\^Gz}WRwG|}Z`X"º»Z/_�_�Z

X�Z/WRXAY Z\[PZ`^A_Ïb$_Pz}uC^ [�b\^K[k� w<ù z |6[Pu$z}_�^2Y Z\º»Z [�[�b`z}X�Z,•AZ0|ëù ZA/­WG| zHºÏz{_~Z`X Z`^u�ÜbCº»Z/_�_�Z [»¶�Z`^e�VY Z`Xèb$^A_ •³z{X~Z\º»_~Z`¼‡Z/^G_

|Üù z}^A_�Z`Xè[]Z\º»_Pz}uC^©Z`^G_~X�Z•wR^,XÏb��³uC^,Z/_a|¹b X~Z`WRXAY Z\[]Z`^A_Ïb\_]z}uC^ �

[

Z»|¹b WvZ/X�¼"Z`_aZ/^,uCwR_~X�Z"•GZ>|}ZZ�Üb z}X~Z‡Z�h º`bxº»Z�<

¼"Z`^G_/¶³Z`^ WRX~uAºvY Z\•Rb\^G_þ•GZ ¼ b\^GzÜý Z`X�Z5üAz…Y Z/XÏb$XèºñüAzS�³wRZ	�7>·Z WRX]z}^Kºñz}WKZmº…uC^K[ëzH[P_�Z°ý b>uCX��³b\^Gz¹[]Z`X)|}Z\[)•GuC^­^2Y Z`Z\[�Z`^

�³wKbC•G_~X�Z`ZmZ/_mý b WRXAY Z\º`b |¹º»wA|{Z/X6•Rb$^c[ÂºÏüKb‘� wRZ"º/bC[]Z>|Üù b |}_]z}_�wc•GZ‡¼°bá/Az}¼ b`|}Z	�

V

^©b�b |}uCXè[ |¹b,�³b\XÏb\^G_Pz{Zs�³wRZ

|}ZmXÏb��³uC^,^<ù z}^G_~Z`XÏ[PZ\º»_~Z>WKbx[ |}Zm_~Z`X�Xèb z}^i[ëzÖ[]Z [aWKu$z}^G_è[>•·ù Z`^A_�XAY Z/ZÂZ/_6•GZ"[]uxX�_Pz{Z°•Rb\^K[ |¹b0º`bx[]Z"[PuC^A_5WG|}wK[

üKb\wR_Ï[C�³wRZmº»Z•¼ b�/Gz}¼mwR¼Å¶T[½z}^RuC^©uC^,X~Z`WKu³[PZ>|{ZmW­X�uCyA|Üý Z/¼‡Z"[PwRXa|}Z\[�L�º`bx[]Z\[Èc­|-|}Z\[…¶·Z`_6b`z}^K[½zÖ•AZ"[]wGz}_�ZD�

{þwKb$^c•:uC^ób$_~_�Z»z}^A_ |¹b‡XAY Z\[]u\|{w­_]z}uC^©•GZ [a•Gux^R^ÖY Z`Z [»¶Gz |£�Üb\wR_ b |}uCXè[a_�Z\[P_�Z`X2|Üù z{^A_�Z/XÏ[]Z º»_]z}uC^©•Aw:Xèb��³uC^0Z/_þ•GZ

|¹b‡[PwRX2�Übxº»Z6Z`^ |¹b º`b |¹º»wA|Hb\^G_/¶Kº»Z�� wAzV^�ùúb\X�X]z}¸³Z��³wRZ6•Rb\^K[ WKZ`wó•GZ•º`bC[PZ\[A�

V

^0X�Z/_�X�uxwR¸³Z•º»Z\[)¼‡uA•Tý Z»|}Z\[aZ`^Å[2�A^A_�ü<ý Z\[PZmºñ|¹bx[�[½z1�³wRZ,ŒP•­b$^K[ |}ZÐº`bC•GX~Zm•Gw�|¹b$^Kº»Z/X5•GZ•XÏb��³uC^c[Ž•ÖWvuxwRX

º»uA•GZ/Xþ•GZ\[)¸Cb\X]z¹b$_Pz}uC^K[6•GZ•[]w­X2�ÜbCº…ZøŒ½ºŽ� ¯��BL.�”K	•Ï¶Kº»ux¼‡¼"Z5WKb\XaZA/­Z`¼"WG|}Z6•GZ\[2ycbC[2<EX�Z…|-z}ZA�Ü[ �

³a´�Ö+´�µ Ø–Ùa½9¹�ËÌ¼6Á

>·Z\[ ¸³u$|}wR¼"Z\[ [PuC^A_0º…uA•¿Y Z\[ Z`^ ¸³u�/RZ…|H[…¶2Z`_&Y Z/¸³Z`^G_~wRZ»| |}Z`¼"Z`^G_"º…uC¼"WRX�Z\[~[³Y Z\["Z`^ÓuAº…_�X�Z/Z\[[“

¬
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¬

b\¼ ´‘lCbª•��

V

^Åb"•·ùúb\yvuxXÏ•0X~Z`WRXAY Z []Z`^A_AY Z6•AZ\[¿z¹[]u³[PwRX2�Übxº»Z\[5•AZÂ|¹b‡•AZ`^K[½z}_AY Z³¶RZ`_þ•GZ\[)¸³u$|}wR¼"Z\[2_~XÏb$^c[½|}wKºñz¹•GZ\[

WKuCwRX�|}Z\[$�³wRZ»|¹[ |¹b•º»uC^A_�XPz{y­wR_]z}uC^"|{uAº/b |}Z••·ù wR^"¸³u�/RZ…|K[PZ | z}¼8z}_~Z"ý bÂwR^­Z5º»uxwG|}Z`wRX�Z`_�wR^RZþuCWcbCºñz}_AY ZD�0>·uxXÏ[Ö•GZ

|¹b‡_�Xèb`¸³Z`XÏ[³Y Z`Z6•GwÅ¸³u$|}wR¼"ZÂWcb$XþwR^0Xèbá�³ux^�¶G|¹b8_~XÏb\^K[]WKb\X�Z`^cº»Zm[PZ>¼mwG|}_]z}WG| z}Z>Z/_ |¹b"º»uCwG|}Z`w­X5[…ùúbC•­• z}_]z}uC^R^­Z

ŒPb\WRX/ý Z [¿WKuC^K•�Y Z`XÏb\_]z}uC^�WKb\X¿|¹bÂ_~XÏb$^c[]WKb\X�Z`^Kº…Z6º»wR¼mwG|ñY Z`Z‘•Í�	8•wGz¹[)[]ux^G_Öb\X�X]z}¸�Y Z\[ |}Z\[�¼‡uA•Tý Z»|}Z\[¿WG|}wK[2XAY Z\b | z¹[]_~Z\[

WKuCwRX�|}Z\[$�³wRZ»|¹[�uC^©Y Z`¸xb |}wRZ¿|Üù z-| |}wR¼mz}^Kb$_Pz{ux^‡|}uAº`b |}Z³¶\Z`^••�Y Z\•AwGz¹[�b$^A_VwR^RZ�^RuCX~¼ b`|}Z)•Gw��CXÏbx• z}Z`^A_••GZÖ•GZ/^K[½z}_AY ZD�

¬

z�|Üù ux^,[PuCwRüKb`z}_�Z>_~Z`^Gz}X º»uC¼"WR_�Z••GZ [2uC¼myRX~Z\[»¶³|{ZÐº»u�û wR_ •GZ•º`b |¹º»wG| b\w;�C¼"Z`^A_�Z•º»ux^K[½z¹•�Y Z`Xèb$yG|}Z`¼"Z`^A_��

taZ\[Ä¼ˆY Z`_~üRuA•GZ\[ÄW­X�u*��Z\º…_]z}¸³Z\[ �Eux^Kº»_]z}ux^R^RZ`^A_�b$wá��uCwRXè•·ù üAwGzKWRX~Z\[$�³wRZÖZ`^m_�Z`¼"WK[ÄXAY Z`Z»|Ü¶\Z`^l�B�Übxº»_�uxX]z¹[�b\^G_/ù

|}Z\[V• z¹[]_�uxXÏ[ëz{ux^K[�[]wRyAz{Z [NWKb\X•ºÏüKb‘� wRZ _�XÏb\^KºÏüRZÖ•GZ�¸³u$|}wR¼"Z¯“B>+>�´*L�•ë¶/b$w>W­X]zO/Ð•GZ•|…Y Z‚�Rý Z`X~Z\[�b$WRW­X�u�/Gz}¼°b$_Pz{ux^K[A�

!ë|�ZA/Az¹[]_~Z0Y Z��³b`|}Z`¼‡Z/^G_ •GZ\[¿¼ˆY Z`_~üRuA•GZ\[)[PWvZ º»_�Xèb |}Z\[»¶K[PZ5XÏb\¼‡Z/^Kb$^A_6ý bÂ|¹bz6H6H‰ z}^A¸³Z`XÏ[PZ6•·ù wR^RZ5_~XÏb$^cºñüRZ®•Gw

[]WKZ\º…_�X�Z••Gw�¸³u\|{w­¼‡Z±“B>·Z/¸R´‘Kª•��

>�b�[2�A^G_~ü�ý Z\[]ZÐºñ|¹bC[~[½z1� w­Z […ù z}^G_AY Z`X�Z [�[]ZÐb$w0/ó¸³u$|}wR¼"Z\[»¶K_�Xèb z}_AY Z [aWKb$X5|¹b$^cº»Z`X6•GZ•XÏb��³uC^c[»¶KWvuxwRX5|¹b ¼"u�<

•�Y Z»| z¹[�b\_]z}uC^&•GZz�EwR¼ˆY Z`Z³¶·y­X�uCwAz-| |¹b$Xè•·¶•Z`_èºz“B'IÚž]³±®•��

[

Z‡¼"uA•·ý Z»|}Z°bŠY Z‚�³b |}Z`¼"Z`^A_,Y Z`_AY Z"bx•Rb$WR_AY Z©ý b‡|¹b:XÏbx• z}u�<

[½z}_AY Zz“B%‹‰9] ±®•=�
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t>ý Z\[Ä|}Z\[¿W­X�Z`¼mzÜý Z`X�Z\[VüRZ`wRX~Z\[�•GZ |¹b•[2�A^G_~ü�ý Z\[]Z�¶$|¹bÂWKb\wR¸GX~Z`_AY Z •GZ\[•¼"uA•·ý Z»|}Z\[H�VY Z/uC¼ˆY Z`_�XPzS�³wRZ\[�b,Y Z`_AY Zþº»ux¼ <

WKZ`^K[³Y Z`Z WKb\X>|ëù üKb$yAz-| |¹b3�xZ,•GZ [m[]wRXM�ÜbCº»Z\[°ý b |Üùúb`z¹•GZÅ•GZ _�Z /R_~wRX�Z\[••GZ�º»uxwG|}Z`wRX/¶Ä¼mwG|}_]z}WG| z¹b$^A_m|Hby�³wKb\^G_Pz{_AY Z

•GZ�•�Y Z`_Ïb`z-|¹[mWRXAY Z []Z`^A_Ï[••Rb$^K[Â|Üù z{¼°b3�xZÅbkcK^&•GZ X~Z`^K•GX~Z º…uC¼"WR_�Z�•Tù wR^RZ º»Z`X�_èb z}^RZ�º…uC¼"WG|}ZA/Gz}_AY Z•ŒP•·ù uTý w |}Z

�³wKb | zdcTº`b\_]zO�þ•GZ

Ú äèÛ��aáTà$�Pß9ã ä2âHß

¶KWRwGz¹[�� wRZÐº»Z\[þ•¿Y Z`_èb z |¹[®^<ù uC^A_þWKbC[5•Tù ZA/Az¹[]_�Z/^Kº»ZC�VY Z`ux¼ˆY Z/_�X]z1�³wRZ�• �7taZ\[)¼ˆY Z�<

_�ü­uA•GZ\[)•·ù üKb$yGz | |¹b3�xZ>WG|}wK[)º»ux¼‡WA|{Z /RZ\[�[PuC^A_2WRX~u��CX~Z\[�[ëz}¸³Z`¼‡Z/^G_ b$WRWKb\X�wRZ [&Œë_~ZA/­_�wRX~Z\[2•GZþ_�Xèb$^K[PWKb$X~Z`^Kº»Z�¶

•GZ6^RuxX�¼°b |}Z\[Ž• •Rb\^K[ |}Z•¼,û Z`¼"Z5Z\[PWRX]z}_ •GZ6WRX�uA•AwGz}X�Z>w­^0¼°bá/Az{¼mw­¼ •·ù z |-|}wK[ëz}uC^ •GZC�ÄY Z`ux¼ˆY Z`_~X]z}Zmb`¸³Z\ºþwR^

¼mz{^Az{¼mw­¼ •GZÐº»u�û wR_••GZ"º`b |¹º»wA|�Z`_ •GZm¼‡uA•�Y Z»| zH[~b$_Pz{ux^eŒPºŽ�þ¯‘�BL.�{¯3•è¶�b$w,WKu\z{^A_�� w­Z>|{Z [a¼‡uA•Tý Z»|}Z\[a|{Z [aWG|}wK[

XAY Z º»Z`^A_Ï[vcc^Gz¹[�[]Z/^G_þWKb$XþX�Z [�[]Z/¼myG|}Z`X6ý b"•GZ\[2X~Z`WRXAY Z []Z`^A_Ïb\_]z}uC^K[þb |}_~Z`X�^Kb\_]z}¸³Z\[þ•GZ5|¹b �VY Z`ux¼ˆY Z/_�X]z}ZzŒPºÍ�)¯‘�BL;�aKÉ• �

[

Z\[¿X~Z`WRXAY Z\[]Z`^A_Ïb\_]z}uC^c[2[]ux^G_ÖZ�h º`bCº»Z [ÄWKb$Xèº»Z�� w�ù Z»| |}Z\[2[PuC^A_2bx•Rb$W­_GY Z`Z\[ ýb®|ÜùPY Z ºñüRZ…|-|}ZþuTý w:ux^‡|}Z\[¿w­_]z | zH[PZ	�

taZ�WG|}wK[…¶ z | Z\[]_Z�Übxºñz |{Z©•AZ:¼"u*�³Z`^R^RZ/Xm[]w­X‡wR^ˆ¸³u\zH[ëz}^Kb3�xZi•GZ [m•GuC^R^ÖY Z`Z\[muCX$��b$^Gz¹[³Y Z`Z\[‡Z`^&º`b\X�_~Z³¶•WG|}wK[

Z�h º`bCº…Z`¼‡Z/^G_?�³wRZ6WKb$X�Y Z\ºÏüKb$^A_]z | |}uC^R^Kb*�CZ	�

}a^RZ b$WRWRX~uAºñü­Z)Z`^m_�X~uC¼"WvZ‚<ã|ÜùBh5z |K_~X`ý Z\[••³z¦N YZ`X~Z`^A_�Z2WKZ`X~¼‡Z/_�•GZ2¼"uA•�Y Z»| z¹[]Z/X2º…Z`X�_èb z}^K[Ä_M�AWvZ [••GZ)[~ºCý Z`^RZ [

º»ux¼‡WG|}ZA/­Z\[…¶Kº»Z6[]ux^G_)|}Z\[)[2�­[]_/ý Z`¼"Z\[)•GZ6WKb$X~_]z¹º»wG|}Z\[ •GuC^A_)uC^ÅWKb$XP|{Z•Z`^©¯��"L;�”d��
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>•ù z}^0�EuxX�¼°b$_Pz{ux^©•GZ>XAY ZAJKZ\º…_Ïb$^cº»Z6º»uxX�X�Z []WKuC^K•,•­b$^K[2|}Zmº`bx[ |}Z6WG|}wK[��VY Z`^2Y Z`Xèb | ýbmwR^RZ�I9%�t�6Wm9L	t Œë¸³u\z{X~Z
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•GZ`¸xb\^G_Ðb:WRXPz{uxX]z•û Z`_�X~Z [P_�uAºÍ•�Y Z`Z •Rb$^K[•ºñücb��³wRZ‡¸³u�/­Z»|Ü¶·z-| º»uC^A¸³z{Z/^G_••GZ‡|¹b,º»uA•AZ`Xm•GZm|¹b—�Üb„ƒ º»ux^É|¹b0WG|}wK[
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uC¼"¼‡Z°uC^Š¸³z}Z`^A_m•GZ‡|}ZÅ[]w.���VY Z/X�Z`X"•Rb\^K[>|{Z�WKb\XÏb*�CXÏb\WRüRZÅWRXAY Z\ºKY Z\•GZ`^A_`¶v|}Z[�”�xXÏb`z{^ •·ù z}^0�EuxX�¼°b$_Pz{ux^�ù

�³wRZÂ|Üù ux^,¸xb w­_]z | zH[PZ`X6Z\[]_ bC[~[]uAºñzñY Z©ý b"wR^,¸³u$|}wR¼"Zmº»uxX�X~Z\[]WKuC^c•Rb$^A_°ý b‡WKZ`w,WRX/ý Z [>ý b‡w­^,WGzO/RZ»|¿•GZm[PwRX2�Übxº»Z
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uC^"Z`^;�xZ`^K•GX~Z`XÏb`z}_¿w­^ º»XAY Z`^RZ»|¹b*�CZ�Œ |¹b��EuCX�¼"Zþ•GZ\[•¸³u�/­Z»|¹[•b$WRWcb$XÏb\û g}_�XÏb`z}_A•Í�.t5b$^c[ |¹b5¼‡Z\[PwRX�Z)uTý w‡|¹b•[�ºxý Z`^­Zþb
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ûZ`_~X�Zþ•�Y Z�cc^GzKz{^A_�XPz}^K[…ý Z*�³wRZ`¼"Z`^A_���!ë|T•Au$z}_)•Gux^Kº>û Z`_�X~Z)¼mwG|}_]z…Y Z\ºÏüRZ»| |}Z³¶AºCù Z\[P_$<èý b3<Ü• z}X�Zmû Z`_�X~Zþº`b$Wcb$yG|}Z6•GZ9�EuCw­X�^Gz}X

•GZ\[‡z}^0�EuxX�¼°b$_]z}ux^K[,bC•Rb\WR_AY Z/Z\[©ý b _~uCwK[ |}Z\[ Wvu\z}^G_è[0•GZ©¸Gw­Z,Wvu�[�[ëz{yA|{Z [»¶6b$w ¼"u$z}^K[0•­b$^K[�wR^gº…Z`X�_èb z}^

z}^G_~Z`X�¸xb`|-|}Z •GZ,•³zH[P_Ïb\^Kº»Z	�
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^ uxyR_]z}Z`^A_�b |}uxXÏ[ wR^RZ,X~Z`WRXAY Z []Z`^A_Ïb\_]z}uC^ uxWR_]z}¼mzH[~b$^A_ |Hbu�³wKb | z}_AY Z •·ù z{¼°b3�xZ

WKb\XmXÏb$W­WvuxX�_"b\wŠº…u�û w­_"•GZ�º`b`|Hº…wG|Ü¶•WRwGz¹[$�³w�ù w­^Š[PZ`wG|ÖXÏb��³ux^iWKb$XmWAz¦/­Z»| []wih°_�ý b’� z{^A_�Z/X�X�u‘�CZ`X/ù·|{Zk�xXÏb z}^

•·ù z{^��EuCX�¼°b$_Pz}uC^eŒ z=� ZD�<|}Z ¸³u�/­Z»|�•þ_�uCw­_>Z`^kY Z/¸ z}_Ïb\^G_5|Üùúb`| zHbx[½z}^;�7�?E•^ˆ[]Zqc;/cb$^A_Â|¹b0• z¹[P_Ïb$^cº»Z�¼8z}^Gz}¼°b |}Z ýb

|¹b��³wRZ»| |}Z uC^ [»ù b$WRW­X�uAºÏüRZ`XÏb�•·ù wR^,uCy���Z/_>•AuC^R^ÖY Z�¶·uC^©uCyR_Pz}Z`^G_5|¹b•�³wKb\^G_Pz{_AY Zm¼8z}^Gz}¼°b |}Z�•·ù z}^0�EuCX~¼ b\_]z}uC^K[

ýb|�EuCwRX~^Gz}X0WKuCw­X,[]WÖY Z\ºñzdcKZ`X |Üùúb\WRWKb$X~Z`^Kº»Z •GZ0|Üù uxy���Z`_Å•Rb$^c[ |}Ziº/bC[‡|}ZÉWG|}wK[�ZA/AzG�xZ\b$^A_��(>·Z\[0•Gux^R^ÖY Z`Z [

ýbgY Z\ºñü­Z»| |{ZÅWG|}wK[ �xX�u³[~[½zÜý Z`X~Z,WvuxwRX�X~uC^A_Éû Z`_~X�ZÅº»uC^c[]_�X~wGz}_�Z\["WKb$X W­XGY Z�<Hz}^G_AY Z��CXèb$_]z}ux^\Œ=�CX�u�[�[Pu�<E¼‡uA•Gu�•°•GZ:|¹b

�EuC^cº»_]z}uC^ó•·ù uAº/º»wRWKb\_]z}uC^,Z`_þ•AZ®|¹bZ�EuC^Kº…_]z}uC^ó•GZ6XGY ZAJKZ º»_Ïb\^Kº»Z	�

E•^0XAY Z []wR¼ˆY Z³¶G|¹b8X~Z`WRXAY Z\[]Z`^A_Ïb\_]z}uC^©bx•Rb$W­_GY Z`ZÐ•Gu$z}_ •GuC^Kº û Z`_�X~Z6¸³u$|}wR¼mzS�³wRZ•Z`_a¼mwA|{_Pz…Y Z\ºñü­Z»| |{Z�¶G|{Z˜�”�xXÏb z}^

•·ù z{^��EuCX�¼°b$_Pz}uC^�ùTº»uCX~X�Z\[PWKuC^K•Rb\^G_Ðý b>wR^Å¸³uá/­Z»|TZ`_þº»ux^G_~Z`^Kb\^G_ÖwR^RZ5z}^0�EuCX~¼ b\_]z}uC^©[PwRX2|Üù uAº`º»w­WKb$_Pz{ux^©[]WKb*<

_]z¹b`|{Z)Z/_ÄwR^­Z¿z}^0�EuCX~¼ b\_]z}uC^°[]w­XN|¹baXAY ZAJKZ\º»_èb$^Kº…Z	�
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•GZ6º…uC^K[P_]z}_�wRZ/X2|ëù uCy���Z`_‚�

V
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�VY Z/uC¼ˆY Z`_�XPz{Z�¶Nux^ibÅº»uC^c[]Z`X~¸�Y Z>|}Z\[•b ¸xb\^G_èb3�CZ [Â•AZ\[Â_~ZA/R_~wRX�Z [·d·uC^ [»ùPY Z`_Ïb`z}_m•�Y ZM�\ý bYc;/ÖY Z>|Üùúbx[]WKZ\º»_��ÄY Z`^ÖY Z/XÏb$_PzO�~¶

|}Z"º»uA•Rb*�CZ"¼8z}^Gz}¼mwR¼
WvuxwK[�[PZ8|}Zm_~X�uC¼"WKZ�<H|ëù"h5z-|aý b°|Üù ZA/R_~X\û Z`¼"Z³¶AZ`_a|¹b X�Z`WRXAY Z\[]Z/^G_èb$_]z}ux^,WvZ/X�¼"Z`_5•AZmWRXAY Z�<

z}^G_AY Z��CX~Z`X2|}Z\[2z{^��EuCX�¼°b$_Pz}uC^K[ �
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½�­*©�«B«a©Cº*®œ· º�· ®œµS¸a·A¯,´*©�«v¾�¿ ©M¯*©M®œÊÍ¸”©�º*®œ·ÍÌ ©M¯3± ¯�µ?´É¾ ­3¯*©�´�¸a®œ©M²MµS¸”· ¯k´3· ¯*¯5¿ ©2©�©2¬�µ@®�¿ ©�í+¿ ©M²�Ó�¸”©�´3± ¯*¬�¯	¾ ¸a¼9º�· ®œµ�©�½�­*©�«"«”©C± ­3µ�®�©

´�¸”®�©M²MµØ¸a·A¯�´*·A¯*¯5¿ ©M©&Àv²M©�½�­�¸�´3· ¯*¯*©Hþ9´*©2Ê ®�¿ ©2¬-´*©£«"¸”à‘©2®�µ�¿ ©$Ç�Î



m

¤

#

BEÈ,À�FE?

S

FED

Q5=

?

O

È

=

?³I

S

BE?

%)Z\[]_~Z`^G_®ý b‡•�Y Z�cK^Gz}X�d

~

|¹b8^cb$_�w­X�Z6Z`_2|}Zmº»uA•­b3�CZÐ•GZ5|Üù z}^0�EuCX~¼ b\_]z}uC^©[PwRX)|ëù uAº`º»wRWcb$_]z}ux^,Z`_þ[]wRX2|¹b‡XAY ZAJKZ\º…_Ïb$^cº»Z�4

~

|}Z>¼"u*�³Z`^�•GZ•º`b`|Hº…wG|}Z`Xa|Üùúb\WRWKb$X~Z`^Kº»Z••GZÐº»Zq�”�xXÏb z}^ó•·ù z}^0�EuxX�¼°b$_]z}ux^�ù·Z`_)WG|}wK[@�ÄY Z`^ÖY Z/XÏb |}Z`¼"Z`^A_þ•GZ6WRX�u‘<

•GwGz}X~ZÂw­^0X�Z/^K•GwÅ•GZ•º»Z`_~_�Z5X~Z`WRXAY Z []Z`^A_Ïb\_]z}uC^C4

~

|}Z•º»uA•Rb3�xZ"•Gw�¼mwG|}_]z…Y Z\ºÏüRZ»| |}Z6Z`_2|¹bú�Üb7ƒ º»uC^ó•GZ6WRXAY Z�<Hz}^G_AY Z��CX~Z`X2|}Z\[þ•GuC^R^ÖY Z`Z\[»¶

~

|}Z\[)¼‡uA•Rb`| z{_AY Z\[aWKZ`X~¼‡Z`_~_Ïb\^G_ •GZ6WKbC[~[]Z`X •·ù w­^ YZ ºñüKb\^G_Pz |-|}ux^&ý b8_~uCwR_2|Üù uxy���Z`_��

V

^�_�XÏb`z}_�Z`Xèb8wG|}_AY Z`X]z}Z`wRX~Z`¼"Z`^G_þ•AZ®|¹bm¼ b\^GzÜý Z`X�Z••GZ•[PW2Y Z\ºñzdcKZ`X)|}Z•º»uC^A_�Z`^AwÅ•GZ5|Üù]Y Z\ºÏüKb$^A_]z | |}uC^+�

­˜Ÿ�­

�†�

�

^¯ß ^WX˜RŠZ„‡b^ `

�

^�\_QYX[Z6^¯Z

>�b®| z}_�_AY Z`XÏb\_�wRX~Z��EuCwRX~^Gz}_9�³wRZ»|1�³wRZ\[mY Z…|…Y Z/¼‡Z`^A_Ï[ •GZaXAY Z`WKuC^K[PZ6b$w°º`b\üGz}Z`X)•GZ [¿ºÏüKb\X$�CZ��³wRZa^­uCwK[�¸³Z`^RuC^c[
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•Gw©¸³u$|}wR¼"Z�d�uC^ˆ[PW2Y Z\ºñzdcKZ"Z`_6uC^ˆ[P_�uAºÍ•³ZmwR^ˆ[PZ`wG|ÐY Z\ºÏüKb\^G_Pz-| |}uC^&•GZz�ú¼°b$_PzÜý Z`X�ZF�VY Z`ux¼ˆY Z/_�X]z1�³wRZ³ù}¶+� w­Z>|ëù uC^

XAY Z/W�ý Z`_�Z°Z`^É|}ZÅ•¿Y ZA�EuCX~¼ b\^G_ ýb:|¹bÉ[PwRX2�Übxº»Z�•·ù wR^RZ �EuxX�¼"Z�[½z}¼"WG|}Z³¶�º»uC^c[]_]z}_~wKb$^A_ b`z}^K[½zþwR^­Z}� WKZ\b$wi¸³u\|}w;<

¼mzS�³wRZ³ùTb$w©¸³u$z¹[ëz{^cb3�CZ •GZ>|¹b:[PwRX2�Übxº»Z	�+>•ùPY Z\ºÏüKb$^A_]z | |}uC^i¸³u\|{w­¼8z1�³wRZmZ\[]_®º»uC^K[P_]z}_�wÖY Z •GZm¸³u�/­Z»|¹[»¶R|}Z\[$�³wRZ»|¹[

Z`^Kº…uA•GZ`^A_>|ëù z}^0�EuCX~¼ b\_]z}uC^ž�VY Z`ux¼ˆY Z/_�X]z1�³wRZÅ[]uxwK[8|¹b �EuxX�¼"ZÅ•·ù wR^­Z:W­X�uCycb$yGz | z}_GY Z •·ù uAº`º…wG|}_Ïb$_Pz}uC^�¶2Z/_>|ëù z}^;<

�EuCX~¼ b\_]z}uC^ W­üRuC_~uC¼ˆY Z`_�XPzS�³wRZó[]uCwc[8|¹bŠ�EuCX~¼‡Zó•·ù wR^ˆ¼"uA•·ý Z»|}Z©•GZ�XAY Z JKZ\º»_èb$^Kº»ZÅb\^Kb |v�A_]z1� w­Z,¼mwR^Gz •·ù wR^

X�Z/W�ý Z`X�ZD�

[

Z`_�_~Z‡X~Z`WRXAY Z\[]Z`^A_Ïb\_]z}uC^ [»ùúb\WRWG| z1� w­Z©ý b0•GZ"^Rux¼myRX�Z`w�/©uCy���Z`_è[Âº…uC¼"WG|}ZA/RZ [®XAY Z`WÖY Z`_Pz}_]zO�Ü[»¶ º»uC¼"¼‡Z

|¹bi�EuxwRX�X~wRX�Z³¶K|ëù üRZ`X~yvZ�¶<|}Zz�EZ`wGz | |¹b3�CZ�¶ÄZ`_èº��

[

Z`WKZ`^K•­b$^A_®|¹b�¼ˆY Z`_~üRuA•GZ°•GZ±tÂb‚�]zG�AbA¶+�³wGz [»ù z}^A_AY Z`X~Z\[�[PZmWG|}wK[

WKb\X�_]z¹º»wA|-z ýZ`X~Z`¼"Z`^G_ ýb:|¹b—�EuCwRX~X�wRX~Z³¶�wR_]z | z¹[]Z0w­^RZ WRXPz{¼mz}_]z}¸³Z�WRüRux_�uC¼ˆY Z`_~X]z1� w­Z wR^Gz1�³wRZ Z`_6zH•AZ`^G_Pz1� wRZ°Z`^

_�uxwK[•WKu$z}^G_è[2•Gw"¸³u$|}wR¼"Z³¶CZ/^Kº»uA•�Y Z`Z¯�úZ/^"•GwRX`ù�•Rb$^K[Ä|}ZþWRX�u‘�CXÏb\¼‡¼"ZþZ`_Ö•¿Y Z\• z…Y Z`Z•ý ba|¹bÐ�EuxwRX�X~wRX�Z�Œ½ºA� | z}^K•GX~Z\[

WKb\XÏb | |Üý Z»|}Z\[Í•Ï¶�Z»| |}Z‡Z\[P_6•Gux^Kº>WKZ`wy�VY Z`^ÖY Z`X]z1�³wRZ	�ÚtaZmWG|}wK[a|¹b X~Z`WRXAY Z\[]Z`^A_Ïb\_]z}uC^,^<ù Z\[P_aWKbx[6bC•Rb\WR_Ïb\_]z}¸³Z—ŒEz=� Z	�
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forme de support de la
distribution de normales
 (micro-primitive, grain),
décrite par 6 coefficients.

fonction de réflectance
bidirectionnelle (BRDF)
à 4 dimensions.
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ceci est la distribution de normales 
associée à un ellipsoïde.

(ie: somme des distributions de normales des ellipsoïdes)

distributions de normales
des deux ellipsoïdes.

somme (ou moyenne) d'ellipsoïdes

- dans l'espace des formes:

ceci est un ellipsoïde.

(ie: `somme' au sens des distributions de normales)

forme associée à 
la somme exacte des
distributions de normales
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