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ACSlIW;MD	@>V^  ¿ ¥¿l?°¡JV_4I�:�; h ;MDGI�P�D	XQ>I�ARJ)Sg¼ · JV_�ARS�ARIWA�>V^~]Q>I�>apQ>VS�]nI�:a;�_�>YEI�JVD±Í · V� ¥¿l?°NZ\;M>VLWPaDW;ML[I�:a;
Z\>�«mACZ\>V^#T)DWJ�c#IW: J @V;MDuIW:�;¤IWACZi;vARS�IW;MDG@V>^  ¿ ¥¿l?°bJ_">VS ACS�A�I�AC>V^ h ;MD	IWP�DWX�>I�ARJ)S¬JV_�ARS�ARIWA�>V^®]�>I-> (
¦¨;�DW;�_�;MD[I�JiI�:�;ELW;�LGI->VX�AR^CA�Ifeu_�>VY�I�J)D	L�>VL"�N�W�Fk�X~;MY�>P�LW;"cN;�Zi;�>LWP�D	;"IW:�;�L	J)^CPaIWACJ)S�ARIWLW;E^R_$>S�]¤S�JI
]�;EDWAR@>IWAR@V;ML\IW:�;MD	;MJV_ ( ér��}�z�x?>¤LGI->VX�AR^CA�Ife _�>VYEIWJ)DWL\Z\;M>VLWPaDW;§]�;EDWA�@V>�I�AR@V;ML\JV_�I�:a;§LWJ)^RPaI�ARJ)S JV_�]�PQ>V^
^CARS�;�>DWAC�E;M]n;MO�PQ>�I�ACJVS�LMp~YMJ)SaS�;MY�I=IWJq´�>V^C;EDWK�ACSn]�ARLWYMD	;EIWAC��>�I�ACJVS�;EDWD	J)DWL?>VS�]�JmYEYMP�D=>VL+Z�P�^RIWA h ^RACYM>I�A�@);
_�>VY�I�J)D	L+ARSn> h J)LGI�;MD	ACJ)D	A2;EDWDWJVD+;EL	IWACZ\>I�;EL (

¦¨;qS�J�c�T)A�@);n;MLGI�ACZ\>IW;MLgJV_+I�:�;nLGI->VX�AR^CA�Ifeo_�>YEI�JVDÛÍ · V� ¥¿l?°�ACS Ifc¡Jo;�«BI�D	;MZi;�YM>VLW;ELM¢v> �Nz�}-���
yW������c[ARIW:j;�« h J)S�;ES�IWA�>V^d]�; h ;MSa]�;MS�YE;�ACS���l DW;E^�>IW;M]jIWJ�S�J)SmF�LWZiJmJI�:\IWP�DWXaP�^C;ES�IN`QJ�c�pQ>VS�]n>q���-���
yW�����+c[ARIW:k^CACSa;�>VD=]�; h ;MS�]a;MS�YE;\ARS^��l¾D	;M^�>�I�;M]kIWJqLWZiJmJVIW:§^�>Z\ARSQ>VD[`QJ�c ( 9#:�;bL	IWDWJ)SaT�LGI->VXaAC^CA�Ife
_�>VY�I�J)D	LjYMJ)P h ^C;E]¬I�J ´�>V^C;EDWK�ACS ]�ACL	YMDW;�I�AR��>IWACJ)S LW:�J�c I�:�;kLW>VZ\;vL h >S J_�@V>DWA�>�I�ACJVS ( ³=LWLWPaZ\ARS�T
I�:�>IÚ� b ' >VS�]�lêb i � µ b _a`)p4I�:a;u]�; h ;ES�]�;MSaYM;qY�>S Xd;i;�« h D	;ML	LW;M] >VL�>VS¼;±« h J)Sa;MSlI�AC>V^¡JVD
^CARS�;�>D!]�; h ;ES�]�;MSaYM;+ACS�IW:�;[µ+;�eBS�J)^C]aL$SBPaZ�Xd;ED�_a`)p)c[ARIW:�I�:�;#;±« h J)S�;ESlI�A�>^a]�; h ;ES�]�;MSaYM;+ACS�]�ARY�>IWACS�T
P�S�YEJ)Z h PaI->X�AC^RARIfe";E@V;MS\_�JVD$Z\JB]�;MDW>I�;E^Re�^�>VD	T);#µ[;EeBS�J)^R]�L�S�P�Z�X~;MDWLEplc[:�AC^R;NI�:�;[^RACS�;M>VD�]�; h ;ES�]�;MSaYM;
Z\>VKV;�LWZiJBJVI�:q^C>VZ\ARSQ>VDU`QJ�c[L=YEJ)Z h PaI->VXa^C; (�a(�')( ÒÆ3X+F'�.Á)#1�'B,�,vO���3	4O,�4	.-%V1�C¨��,�+@.-ßP+-UP12.-%03	4 æX+-3�wÁ."x�5 GvP�^�I�A h ^ReBACS�T�I�:�;�¯QD	L	I[;EOBP�>I�ARJ)SqJV_
 �m(R' °$Xle�¼¨>VS�]jARS�IW;MT)DW>I�ARS�T"J @V;MDy
z�  ¿ ¥¿Ð	°�pBP�L	ACS�T�IW:�;?ARS�YMJVZ h D	;ML	LWACXaAC^CA�Ife�JV_�XdJVIW: � >VS�]�¼¡paJ)Sa;
T);�I�L#_�J)D�Ð{� ¿ ¢ ¬�¼  « ¥¿Ð	°-¬ p È À?¸ ´ �· ´|V  ¼ «�� ° �
« ¼ ¸ Ï ¸?¹ � ¬�¼ · ¬ p ¥_�DWJVZ c[:�ACY-:o_�J)^C^RJ�c[L"XlekIW:�;j´�D�]JVS�cN>V^R^$ACS�;EOBP�>V^CA�Ife¤I�:�>I�Í · V� ¥¿l?°�È½;�« h  ÊA��l?°�p�c[ARIW:�Ê~} ' p
c[:�ARY-:§ACL=>\c¡J)DWLGI�Y�>LW;�;±« h J)S�;ESlI�A�>^4;EL	I�ARZu>�I�; ( ¦¨;�S�JI�;�IW:�;�;±« h J)Sa;MSlI�AC>V^4TVDWJ�c#I�:§ARL=TV;MS�;ED�>IW;M]
XleqI�:�; h D	;ML	;MS�YE;�JV_4I�:�;��M;EDWJiJ)DW]a;MD#I�;EDWZ  ¼ «^� ° � pQ>VL[ACSqIW:�;�L	ACZ h ^C;?LWY�>^�>VD#JB]�;  ° b��Î°¬c[ARIW:
LWJV^CPaIWACJ)S^°  Ð	°Abê°  ¿ °a;�« h  ��Ð	° ( ³ `QJ�c c[ARIW:¨IW:�ACL�@);ED	e¨L	IWDWJ)S�T h ;ED	IWP�DWXQ>�I�ACJVS¨T)D	J�c#I�:¼YM>VS�S�JI
;�«mARL	I=>VL+>gL	I->X�^C;�`QJ�c ( HmARS�YM;�I�:a;MDW;">VD	;�LWJ)Zi;�Z\JVDW;�J)D#^R;MLWL[LGI->VX�^R;�`QJ�c[L=JVX�LW;ED	@>VX�^R;"ARSnSQ>I�PaDW;Vp
ARIbZ�P�L	I\Xd; h J)LWL	ACX�^R;qACS L h ;MYEA�>V^#YM>VLW;EL\I�JoJ)XaI�>VACS D	;M]�P�YE;M]¬TVDWJ�c#I�: D�>IW;MLiXle P�LWARS�T h >VD	IWACYMPa^�>VD
_�;�>�I�P�D	;ML�JV_~I�:�;+�M;EDWJ�J)DW]a;MD�YMJ)P h ^CARS�T�I�;EDWZ  ¼ «5� ° � ( ³�XQ>LWACY#L	P�Y-:uYM>VLW;=>VD	ACLW;EL$ACSbS�;M>VDW^�e h >VDW>V^C^R;M^
`QJ�c�p!c[A�I�: > h >VD	IWACYEP�^�>VD�YEJ)P h ^RACS�T�JV_®IW:�; h ;MD	IWP�DWX�>I�ARJ)S�L"JV_®I�:a;\@);E^CJBYMA�I�AC;EL�ARS¼LGI�DW;M>VZ�c[ARLW;j>S�]
I�DW>VS�LG@);MD	L�>V^�]�ARDW;EYEI�ARJ)S�LEpac[:�ACY-:nc¡;�S�J�c I�P�D	S�IWJ (



������r?s�tvu������2w�#��xy���Fz�tv�{���#�}| ÿ	ÿ�a(�¸m( Ä¨%V4O,?12+���,�+@.-ßP+-UP12.-%03	4wæX+-3�wÁ."x�R 3X+�4P,�1�+FCEMw�P1�+-1}CVCV,?Cy�à3tw85 �"�W�V}±����|a�V}W�V�8�C���t�+z�� ARL�>
XQ>VL	ACY?Ife h ;�JV_�`QJ�c�pQ>V^CL	J�DW;�_�;MD	DW;M]nI�Jb>L=���Q�W�V}��+z��$pmJmYEYMP�D	ACS�TgARS h A h ;?`�J c�>VS�]nX~J)P�S�]�>VD	eu^�>�e);ED
`QJ�c�p�c[:�;EDW;�I�:�;�L	IWDW;M>VZ\^RACS�;EL#>VD	;�>V^CZiJ)L	I h >VD�>^C^C;E^2LGI�D�>ACT):lI#^RACS�;EL[>VS�]qI�:�;�IWD�>VS�LG@);EDWL�>^�@>VD	A�>IWACJ)S
JV_¡I�:�;bL	IWDW;M>VZ\^RACS�;�`�J c @);E^CJBYMARIfe§ACL�XQ>V^C>VS�YM;E]¨Xleo>nLW:�;M>VD�_�J)DWYE; ( ¦¼;bS�J�c½L	:�J�c I�:Q>�I"_�JVD�LWP�Y-:
`QJ�c[LbI�:�;ncN;M>VK L	I�>VX�AR^CARIfeo_�>VY�I�J)D
Í · 0� ¥»l�°�]a;E¯QS�;E] Xle  �m( � °�LW>I�ARL	¯Q;EL�Í · 0� ¥¿l?°�}³��l ( 9#:�ARL
;MLGI�ARZu>IW;[P�S�]�;EDW^CAR;ML$I�:a;+¯QD	L	IUYMD	P�YMAC>V^rL	IW; h ARSiIW:�;[LWYE;MSQ>VD	ACJ�JV_2IWD�>VS�L	ARIWACJ)S�IWJ"IWP�DWX�Pa^C;MSaYM;?ARSbS�;�>VD	^Re
h >VDW>V^C^R;M^�`QJ�c I�J�X~; h DW;ELW;MSlIW;M]�pBLW:�J�c[ARS�T�I�:Q>�I�> h ;ED	IWP�DWXQ>�I�ACJVSgT)DWJ�c#I�:�}�i � µ J�@);ED�I�ARZ\;¡ACSlI�;ED	@>V^CL
JV_#^R;MS�TI�:{l±i � µ ACL h J)L	LWARX�^C;i;E@V;MS AR_¡_�J)D"LWZiJmJVIW:¨`QJ�c[L"c[ARI�:R� b ' p!ARS�]�ACYM>I�ARS�TqI�:Q>�I�>�LWZ\>V^C^
ACSaARI�AC>V^ h ;MDGI�P�D	XQ>I�ARJ)S  JV_$L	AC�E;ÚivLW>�e�°[ACS�_�>VYEI=Zu>�enYM>VP�LW;"I�:�;�XQ>VL	;�`QJ�c�I�J\Y-:Q>VS�TV;�LWART)S�A�¯QY�>VSlIW^Re
AR_�c¡;�JVS�^Re\c®>VA�I[^CJ)SaTi;ES�J)P�TV:  J @V;MD+>�I�ARZ\;�ARS�IW;MDG@V>^M}�i � µ ° (¦¨;iYEJ)S�L	AC]�;ED�>qL	Z\JBJVI�: h >D�>V^R^C;M^ðL	I�>I�ARJ)SQ>VDGe§XQ>LW;b`QJ�c V� ¥�9r°?ACSÂ>VSoACSa¯�S�ARIW;M^Rev^CJVS�TnL	I�DW>VACTV:�I
h A h ;c
ÄbC�����+p~c[:�;EDW;c� ACSbI�:�; 0Ï p ¥ Ï q °�F h ^C>VS�;+ACL$I�:a;?YMD	J)LWL�FfL	;MYEIWACJ)S  c[ARIW:uL	Z\JBJVI�:\XdJVP�S�]Q>VDGea°
JV_�IW:�; h A h ;?JV_/]aA�>VZi;EIW;MDUJV_/LWAR�M; ' pa>S�]uI�:a;�>�«mACL¡JV_�IW:�; h A h ;=ACLUJ)DWAR;MSlI�;E]q>V^RJ)S�T�I�:�; Ï µ F�>�«mACLEpa>S�]� @V>S�ACL	:�;ML�JVS�I�:�;#X~J)P�S�]�>VD	e�JV_rI�:�; h A h ; ( ¦¼;[>VL	LWP�Zi;NIW:Q>I�IW:�;#XQ>VL	;N`QJ�c 0� ¥�9~°ðARL�ACSa]�; h ;MS�]a;MSlI
JV_ Ï µ >S�]vLW>I�ARL	¯Q;EL#I�:�;�_�J)^R^CJ�c[ACS�T�>VLWL	P�Z h I�ACJVS�L
 �m( ��° ¬ � µ ¬y} ' ¥ ¬���Û� µ ¬_�wb�ÊÇ¥ ¬ �� ¬_� � ¬��� �� ¬_�£È��Bi?¥
c[:�;EDW;R¬ « ¬_��]�;MS�JI�;ML�IW:�;uZ\>�«mACZ�P�Z S�J)D	Zvp �� b V� p ¥ � q °±p$>VS�] �� b  ��(*� Ï p ¥���(9� Ï q °�ARL�I�:a;
T)DW>V]�AC;ESlI�c[A�I�:oDW;ML h ;EYEI�I�J EÏ p ¥ Ï q ° ( 7=;MD	;j>VSa]¼X~;M^CJ�c�p��i>S�]RÊ ]�;ES�JVI�; h JVLWARIWAR@V;iYEJ)S�LGI->VSlI�L�JV_
ZiJm]�;ED�>IW;¤L	AC�M;p#c[:�ACY-:�>VD	;§ACSa]�; h ;MS�]a;MSlInJV_\i ( 9#:�;Â>LWLWPaZ h IWACJ)S  �a( ��°iARS�YM^RP�]�ARS�T¼> L	Z\JBJVIW:
L	IWDW;M>VZ�c[ACL	;�@);M^RJmYEARIfe � µ } ' ARSqI�:�; Ï µ ]aACDW;EYEIWACJ)SnX~;MACSaTiARS�]�; h ;ES�]�;MSlI=JV_ Ï µ pr>VS�]�LWZiJmJVIW:nLWZ\>V^C^
I�DW>VS�LG@);MD	L�>V^B@);E^CJBYMARIWAC;EL �� J_QLWAR�M;�}£i~pVZ\>�e�X~;¡@BAR;Ec¡;M]g>VL!>=XQ>LWACYUY-:Q>VDW>VYEIW;MD	ACL	IWACYUJV_QS�;M>VDW^�e h >VDW>V^C^R;M^
`QJ�c ( ³¾_�PaD	I�:a;MD�Y-:Q>VDW>VYEIW;MD	ACL	IWACYgZ\>�e¤X~;�I�:Q>�I�I�:�;g]�;EDWA�@V>�I�AR@V;ML�ARS§I�:�;gLGI�D	;�>VZ�c[ARLW;b]�ARDW;MY�I�ARJ)S Ï µ>VD	;jJ)S�;qJ)D	]�;MD�LWZ\>V^C^R;MD"ACS idp�L	J§I�:Q>I � µ � µ�� i >VS�] � p � µ ¥ � q � µ�� i p ( ¦¨;uc[AC^R^¡D	;EIWP�DWS I�JvI�:�ARL
_�;�>�I�P�D	;iX~;M^RJ�c¾ARS§I�:�; h D	;MLW;ESlI->IWACJ)SoJV_�I�:�;bL	YM;MS�>VDWARJ�J_¡IWD�>VS�L	ARIWACJ)S§IWJnIWP�DWXaP�^C;ES�YM; ( ¦¼;g_�P�DGI�:�;ED
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³?L	LWP�ZiACSaT®I�:Q>Ið>^CLWJ®IW:�; h ;ED	IWP�DWXQ>�I�ACJVS  ¼¨¥§:V°2>VD	;$ACS�]a; h ;MS�]�;ESlI4J_ Ï µ p�I�:a;$^CACSa;�>VD	AC�M;E]�;MO�PQ>IWACJ)SaL
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T);ES�;MDW>V^dc¡J)DWLGI#Y�>LW;�;�« h J)S�;ES�IWA�>V^dT)DWJ�c#IW:jJV_;Í ·  l?°±pBIWJb>�^CARS�;�>VDUT)D	J c#IW: ( 9#:�;�X�>VLWARY�L	IWDWP�Y�I�P�D	;�JV_
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T)D	J c#IW: ACL"DW;E^�>IW;M]oI�JvIW:�;uS�>I�P�D	;uJV_NI�:�;\YMJ)P h ^CACSaT�p4c[A�I�:¨IW:�;u]aACDW;EYEI�YMJ)P h ^CARS�T� ¼ µ b²¼ µ X~;MACSaT
Z�P�Y-:�L	IWDWJ)SaT);MD#I�:�>VS�IW:�;�ACS�]aACDW;EYEI#YEJ)P h ^RACS�T� ¼ µ b�¼ p p�c[:�;MD	;� ¼ p b ¿a(
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@);E^CJBYMA�Ife h ;ED	I�PaDWXQ>IWACJ)SØ¼ µ T);MS�;ED�>IW;M]\X�e\>�LWZ\>V^C^�IWD�>VSaL	@);EDWLW>V^ h ;MDGI�P�D	XQ>IWACJ)S �¼ · ( ¦¨;=D	;E_�;EDUIWJ�I�:a;
h :leBLWARY�>V^ h :�;ES�J)Zi;MSQ>¤YM>VP�L	ACS�T�I�:�ARL h ;MDGI�P�D	XQ>I�ARJ)S¼TVDWJ�c#I�:¼>VL�IW:�; äQ�V��Cz�}±�WÂgåz�}±���C��}i{u�-y��a�VxQwC��{gp
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>VS§ARSlI�;MTVD�>V^�J�@);EDGè µ JV_  + «^@ ° « ¦ ( ²�_$I�:�;�@mARLWYEJ)P�L=IW;MD	Z > hah ;M>VDWL=ACSvIW:�;�_�JVDWZ  i � f¨¥ � ¦m°ûßiI�:a;
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h ;MD	IWP�DWX�>I�ARJ)SjACS\I�:�;�LGI->VX�AR^CAR�M;M]\Z\;�I�:�JB]jARL®JV_�LWAR�M;G2 µ p�>VSa]jI�:�P�L®I�:a;�L	I�>VX�AC^RAC�E;M]jZi;EIW:�Jm]u:Q>VL®I�:a;
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 f ß À f ß � µÅ ß ¥§¦m° �  f ß «^� f ß � � ù ß ¥¿¦ � 2 µ f ß «^� ¦m°�  i � f ß ¥ � ¦m°�b  � ß ¥§¦ � 2 µ f ß «"� ¦a° ÿ�¦
¢^¤ ·ß ¥ ºB( $l°
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�Ak �������	�
��������������	���������������������������2 µ  � DW;ELWP�^�I�ACSaTi_�D	J)Z I�:a; h AR;MYE;Ec[ACL	;�YEJ)S�LGI->VS�Y�enJV_!IW:�;�I�;MLGI=_�PaS�YEIWACJ)S�L ( 9#:�;"ACSaYMJ)S�L	ACLGI�;MSaYEenLW;E;MZiL
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