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_ `�acbZdfega
hCiBjBkml8iQkmjBn>o�prqskFntiBu XZvwV4Xyx proHu vmzw{ hN|~}9�\�mn Y�xmXZV u v n�iQp x lrn>k Y nto�n v n>o�� Y u Y u v
prl XZvmXZV uHl Y n vmx iQ�mp Y<X l�u�n>o Y lru�p v l�p Y4Y u v lrp�iQ�mp��P�Z�>� Yr� �Zp8i/iQ�mpw�mj<p��tn>uHo�u vmz
u v iBprjB�NjBp�iQntiQu XZv�X>� hN|~} x u���prj Y�Y km� Y iJn v iBu�n>o�o�� � j X>V iQ�Np XZv p�u v iBp vmx p x �s�
u�i Y�X jBu z u v nti X j Y n vmx n>o YBX/� j XZV iB�mp XZv pfp8�y� X k vmx p x u v iQ�mu Y � XCXZ���g��vNY iQprn x
X>� l�n>j<jBuHp�j Y�X>��Y km� Y iJn v iQu��Zp�lrn>k Y n>o u vN�LX j V n�iQu X>vT�TY iBjBkml8iQkmjBn>o~prqskFntiBu XZvmY n>j<p
X>� iBp v u v iBprjB�NjBp�iBp x n Y l�n>j<jBuHp�j Y¡X>� �mj X �Fn>�mu�oHu Y iQu�l¢u vN�LX j V ntiBu XZv¤£ p�l XZvNXZV u Y i Y
�CuHp8¥�iQ�mp V n Y l XZv �Zp v uHp v i�j<pr�mj<p Y p v iJntiBu XZvNY#X>�Fx p vmY u�i�� � k v l8iQu X>vmYr� n vmx-Y<X l�u�n>o
Y l�uHp v iBu Y i Y4Y prp¢iQ�mp V n Y¡Y k V4V n>j<uHp Y�X>� l X �tn>j<u�n v lrp V ntiBjBu�lrp Y���¦ �mp§jBp Y kmo�i
�Fn Y �¨prp v iB�Fnti V n v �©hN|~} jBp Y p�n>j<lJ�mprj Y �Fn��>p x u�ª4lrkmo�i���n>j«iQu�lrkmoHntiQu vmz iQ�Np
l�ntk Y n>o¬l XZv iBp v i X>� hN|~} � n vmx iQ�Np V¡X>Y i x u Y iBu v l8iQu��Zp6lrn>�Fn>�NuHoHu�iQu�p YKX>� hN|~}
n>j<p�l�kmjBj<p v iQo���uHo�o¤k vNx prj Y i XCXCx n vNx k vmx prj<kNiQu�oHu�rp x¤�
¦ �mu Y lJ�Fn>�yiQprjOu Y ¥\jBu�iBiQp v ¥\u�iQ�®iQ�mp¡n V �mu�iQu X k Y¯zZX nto X>� jBp�u vmY iJntiBu vmz iQ�Np

l�ntk Y n>o¨u v iBprjB�NjBp�iQntiQu XZv6Xt� hN|~} �s° p Y �Fn>o�o x p V4XZvmY iQjQn�iQpW� X ¥ x p��Zp�o X � V p v i Y
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u v iQ�NpOntjBp�n Y�X>�#z jQnt�m�muHlrn>o V4Xyx p�o Y n vNx iB�mpOo XZz u�l X>� u v iBprj«�Zp v iBu XZv l�n v n>oHo�p8Ç
�Cu�ntiBpWiQ�Npclrkmj<jBp v i x u�ª4lrkmo�iQu�p Y n vNx iQ�sk Y jBp8�Cu�iJntoHuH�p Y iQjBkNl�iQkNjQn>o�prqskFntiBu XZvmY n Y
iQ�Np��mjBu V n>j«�¢o�n vmz kFn z p X>� l�n>k Y n>o V4Xyx proHu vmzm�¯¦ÃX ¥�n>j x iQ�mu Y p vmx¤� ¥¬p�jBp�l�n Y i
Y p8�Zp�jQn>o Xt� iQ�mp�jBp Y kmo�i Y�X>�ÃÈ �mn>�NiQp�j Y\[ n vmx�É u v �Fn>jBn V p�iQj<uHl �LX j VÊ{ iQ�mp �LX j V
V4XZY i � n V u�oHu�ntj i X hN|~}�j<p Y p�n>j<lJ�mprj Y ��n vmxwx p V4XZvmY iQjQn�iQp¯� X ¥Ë�mjQn>l8iQu�l�n>o�n vmx
l X>v lrp��NiQkFnto�u YBY kmp Y\X>�&V4Xyx p�o�iBp Y iBu vmz n vNx �mn>jQn V p�iBprj�u x p v iQu�ÌFl�n�iQu X>v l�n v �¨p
uHo�oHk V u v ntiQp x iQ�mj X k z � z jBn>�m�mu�l�n>o V p�iB� XyxNYr�§° p6iB�mp v�V4X �Zp6�mn>l � i X9vmXZv Ç
�Fn>jBn V p�iQj<uHl¡n v n>o�� Y u Y��!� j XZV ¥\�mu�lJ�©n v�X �¨prjQn�iQu X>v n>o Y p V n v iBuHl Y ¥\uHoHo~p�� X o��>p
iQ�mnti X �¤p�j Y n§l X �mp�jBp v i-u v iQp�jB�mj<p�iJn�iQu X>v�X>� ¥\�mnti Y iQjBkNl�iQkNjQn>o~prqskFntiBu XZvNY n>j<p
n>o�o n>� X kNi { hyp�l�iQu XZv � �^É � ����v �mn>j<iBuHlrkNo�n>j � ¥¬p¡¥\u�oHo!�Nj X �Cu x p¡n vmY ¥2p�j Y i X iQ�Np
�LX o�o X ¥\u vmz4� k vmx n V p v iQn>o�qskmp Y iQu XZvmYr]c° �mnti xmXwY iBjBkml8iQkmjBn>o�prqskFntiBu XZvNY lro�ntu V
n>� X kNi4iQ�mpw¥ X jBo x�ÍÎ° �Fnti¡� X j<iQu XZv�X>� iQ� XZY p§lro�ntu V4Y u Y iQp Y iJn>�NoHp ÍÎÏ�vmx p�j
¥\�Fnti¬l X>vmx u�iBu XZvNY lrn v ¥¬pWp Y iBu V ntiQp Y iBjBkml8iQkmjBn>o¨�Fn>jQn V p8iQprj Y iB�mj X k z �6j<p z j<p Y Ç
Y u XZv n v n>o�� Y u YQÍ
��v hyp�l�iBu XZv � � ��¥¬p Y kmj<�>p��wiQ�NpO�mu Y i X j<� Xt� hN|~}În vmx§Y k zZz p Y iWn v pÐ�y�mo�n�Ç

v ntiBu XZv4�LX j¬iB�mpcl�kmjBj<p v i�prj XZY u XZv�X>� u�i Y l�n>k Y n>o¤u v iQprj<�mjBp8iJntiBu XZv¤�!¦ �mpWiBp Y iQn>�mo�p
u V �mo�uHl�n�iQu X>vmY¬Xt�&Y iQj<kml�iBkmjQn>o V4Xyx pro Y n>jBp¯pÐ�N�NoHuHlrntiQp x u v hyprl8iQu XZv � � ± � Ñ�X j�jBpÐÇ
lrkNj Y u��Zp V¡XCx p�o Y�{ �NprjBp�u v iQp�j V p xÓÒ ;>:QÔÕ,�=PÖ1;>7 � � ¥2pKÌ vmx iQ�Fnti\iB�mp Y iJn�iQu Y iQu�l�n>o
l X>v iBp v i X>� n Y iBjBkml8iQkmjBn>o V¡XCx p�oml�n v ��p � kmo�o��OlJ�Fn>jBn>l�iBprjBu�rp x �Õ�4n Y p�i X>� rprj X
�Fn>j«iQuHn>o�l X j<jBp�o�ntiBu XZvmY iB�Fnti�n>jBpOp v iJntuHoHp x �Õ�wiQ�Np V4Xyx pro �2¦ �mp Y p-rp�j X �mn>j<iBu�n>o
l X jBjBp�o�ntiBu XZvNY l�n v ��pKj<p�n x¢X �ÓiQ�Np z jBn>�m�wk Y u vmz iQ�mpO×FØ IP5�ÙN;>:<;>.ÚÖÛ,�7 lrj<u�iBprjBu XZvT�
¥\�mu�lJ�Üu v o�u v prn>j V4Xyx p�o Y�� n>�N�moHu�p Y i X�z jBn>�m� Y ¥\u�iB�©l��Clro�p Y n vmx l X j<jBproHntiQp x
prj<j X j Y n Y ¥¬proHo { hyprl8iQu X>v � � ± � ��¦ �Np-n>�m�NoHuHlrntiQu XZvwX>� iB�mu Y lrj<u�iBprjBu XZv i X6V4XCx pro
iQp Y iBu vmz u YWx u Y l�k YBY p x u v hyp�l�iQu XZv � � ± � ± � ¥\�muHlJ�9n x � X l�n�iQp Y o X l�n>o X �Zp�j z o X �Fn>o
iQp Y iBu vmzgY iBjQntiBp z u�p Yr� hyprl8iQu XZv � � ± �^[ �mj X �Cu x p Y&Y u V �moHp z jQn>�m�NuHl�nto>iQp Y i Y&X>�mV4XCx pro
prqskmu��tn>oHp v lrpgn vmx iQ�sk Y lroHn>jBu�ÌFp Y iB�mp 7¤,�7F.@5JI8.Û;ÕÝr?H5 �mn>j<i X>��Y iBjBkml8iQkmjBn>o V¡XCx pro Yr�
��v hyp�l�iBu XZv � �^[ ¥¬p x p�n>o!¥\u�iQ��iQ�mp4u Y<Y kmp X>�2x p�iBprj V u v u vmz iQ�Np4u x p v iBu�Ì�n�Ç

�mu�oHu�i�� X>�!Y iQj<kml�iBkmjQn>o��FntjQn V p�iBprj Y �mj<u X j�i X4z ntiB�mprj<u vmz n v � x ntiQn �2��v hyprl8iQu XZv
� �^[N� � �!Y u V �NoHp z jQn>�N�muHlrn>o�iQp Y i Y�X>� u x p v iBu�Ì�nt�muHo�u�i���n>j<p x p8�Zp�o X �¨p x��LX jOoHu v p�n>j
}»n>j �>X �Cu�n v n vmx�Y p V uÞÇ«}»n>j �>X �Cu�n vfV¡XCx pro Y�{ u � p ��� n>l��Cl�oHuHl x u�n z jQn V4Y ¥\u�iQ�fl X j@Ç
jBp�o�ntiBp x p�jBj X j Y � �#¦ �Np Y p�iBp Y i Y j<p Y kNo�i!u v n Y u V �moHp �mj X l�p x kNjBp �LX j x p�iBprj V u v u vmz
¥\�mp v n4�mntiQ�§l X p�ª4lru�p v iclrn v �¨pKprqskFntiBp x i X n/jBp z jBp Y<Y u XZv l X p8ª¡l�uHp v icn vmxT�
V4X jBp z p v prjQntoHo�� � ¥\�Np vÓY iBjBkml8iQkmjBn>o#�mn>jQn V p�iBprj Y l�n v ��pfp Y iBu V ntiQp x iB�mj X k z �
jBp z jBp YBY u XZv n v nto�� Y u Yr� hyp�l�iQu XZv � �^[N� ± x u Y lrk Y<Y p Y iQ�Np¯l XZvmv prl�iBu XZv �¨p�i�¥¬prp v �Fn�Ç
jQn V p8iQprj¯u x p v iBu�ÌFlrntiQu XZv u v oHu v p�ntj V¡XCx p�o Y n vNx lrn>k Y nto�p���prl�iOu x p v iQu�ÌFl�ntiBu XZv
u v©vmX>v �Fn>jBn V p8iQj<uHl V4Xyx pro Y�� n vmx hyprl8iQu XZv � �ß[y�ß[ÓX ��prj Y iQ�mpwo�n�iBiQp�j�n Y n Y pÐÇ
V n v iQuHlrn>o¤�mn Y u Y\�LX j�iQ�mp �LX j V p�j �
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Ñ u v n>oHo�� � u v hCprl�iBu XZv � �áÉ ¥¬p x u Y l�k YBY iQ�Np¢o XZz u�l�n>o �LX k vmx ntiQu XZvmY-X>� hN|~}

n vmx jBp YBX o��Zpgn v k V ��p�j X>�¤x u�ª4lrkmo�iQu�p Y iQ�mnti�¥2p�jBp � p��Ni xNX j V n v i u v iQ�Np��Fn Y i �
¦ �mp Y pÓu v lroHk x p X ��p�jQntiBu XZv nto x p�Ì v u�iQu XZvmY/�LX j Y iQj<kml�iBkmjQn>o�prqskFntiBu XZvNYr�\Y iBjBkmlÐÇ
iQkNjQn>oT�mn>jQn V p�iBprj Yr� p�jBj X j�iQprj V¡Y�� n vmx i X iJn>o¤n vmx¢x uHj<prl�i\p8�¤p�l�i Yr� n Y ¥¬proHoTn Y n
l�ntk Y n>oÞÇâiB�mp X j<p�iBuHl¯p8�y�mo�uHlrntiQu XZv�X>� p8� XZz p v pru�i���u v prl XZvmXZV p�iBjBu�l Yr�

ã�äPå æ�ç�è ` éwêÓëÓe è�ì é ç
í�î<ï~î<ï ðÆñ òcóyñ ô<õâöZ÷øõ<ùÎúgû�ñ�üFý¨þøÿ��¢ñ��/ñ ù��¬òcñ��¬û
¦ �mp�¥ X j x�� ; G IP5 u Y!vmX i u v iQ�mp�� X l�nt�mkmo�ntj<� Xt��Y iJn vNx n>j x �mj X �Fn>�NuHoHu�i��KiQ�mp X j<� �� i¯u Y n v p V �Fn>j<jQn Y<Y u vmz �Zp8iKu v p Y lrn>�Fn>�mo�p � n>l8iciQ�mntic�mj X �Fn>�NuHoHu�i���iQ�mp X j<� � iQ�Np
X ª4lruHn>o V ntiQ�mp V n�iQuHlrn>o>oHn vmz kmn z p X>�yV n v �cp V �muHj<uHl�nto Y l�uHp v lrp Y��ZxmX p Y�vmX iÃ�¨prj@Ç
V u�i\k Y i X p8�y�mj<p YBYWY p v iBp v l�p Y¯Y kNlJ�Ón Y
	 }§k x§xmX p Y�vNX iWlrn>k Y pOjBn>u v��N£ n>oHoT¥¬p
l�n v�Y n���u Y iQ�Fn�i2iQ�Npci�¥ X p8�Zp v i Y n>j<p V kNiBkFn>o�o��/l X jBjBp�o�ntiBp xT�yX j x pr�¨p vmx p v i�
V p�n v u vmz iQ�Fnti6u � ¥¬p§Ì vmx XZv p � ¥2p9lrn v pÐ�N�¨prl8i�i X p v l X k v iQp�j�iQ�mp X iQ�Nprj �
hyl�uHp v iBu Y i Y¬Y prp � u vmz lrn>k Y nto¨pÐ�y�mo�n v ntiQu XZvmY �LX j l XZV �moHpÐ�/�m�mp vmXZV p v n X j~jQntiBu X Ç
v n>o�p Y-�LX j�� X o�uHl�� x prl�u Y u XZvmY�V k Y i/iQ�NprjBp �LX jBp Y km�m�mo�p V p v i/iQ�mpwo�n vmz kFn z p X>�
�mj X �Fn>�mu�oHu�i��6¥\u�iB�»n/� X l�n>�Nkmo�n>j«� �LX j\l�n>k Y n>o�u�i�� �FX>v pfu v ¥\�mu�lJ�§iB�mp Y � V � X oHuHl
jBp��mjBp Y p v iQntiQu XZvÆ�LX j�iQ�mp�lrn>k Y n>o2j<pro�n�iQu X>vmY �mu�� 	 }¢k xÆxmX p Y-vNX i�l�ntk Y p�jBn>u v��
u Y�x u Y iQu v l�i � j X>V iQ�mp Y � V � X oHu�l4j<pr�mj<p Y p v iJntiBu XZvÆ�LX j 	 }¢k x u Y u vNx pr�¨p vmx p v i
X>� jQntu vT��� �cxmx o�� �\Y kNlJ� x u Y iBu v l8iQu X>vmY �Fn��>p��>p�i�i X �¨p9u v l X j<� X jQntiBp x u v i X
Y iQn vmx ntj x¢Y lru�p v iQu�ÌFl�n v n>o�� Y u Y����
¦ ¥ X o�n vmz kFn z p YW�LX j¯lrn>k Y n>oHu�i��»�Fn��>p¡�¨prp v �Nj X � XZY p xT] �FntiB�®n v n>o�� Y u YcX j

Y iBjBkml8iQkmjBn>o\prqskFntiBu XZvÜV¡XCx p�oHu vNz�{ hN|~}9� {L° jBu z �Õi§��� ± � £�� nZn��Zpro V¡X �P� ÉZ[ � £
n vmx iB�mp���p�� V n v Ç��gkm�Nu v � X iQp v iBu�n>oÞÇ X kNiBl XZV p V4XCx pro { ��p8� V n v �P� ± [N£ �gkCÇ
�mu v ����� É � � ¦ �mp �LX j V prj��Fn Y �¨prp v n xmX �NiQp x �Õ� p�l XZvmX>V u Y i Y n vNxËY<X l�u�n>o
Y l�uHp v iBu Y i Y�{��¯X o x ��p�j z p�j9�P��� ± £�� k v l�n v �P���>�Z� � ¥\�muHo�pÓn z j X kN� Xt�fY iJntiBu Y Ç
iQu�lruHn vmY lJ�Fn V �mu XZv iQ�Npfo�n�iBiQp�j { �gkN�mu v �P��� Ém£ � X �mu vNY �P�! #" £$��X o�o�n vmx �P�# ! Õ� �
¦ �mp Y p¬i�¥ X o�n vmz kFn z p Y n>jBp V ntiQ�mp V n�iQuHlrn>oHo��gprqskmu��tn>o�p v i {1Y prp È �Fn>�NiBprj%� � hyprlÐÇ
iQu XZv � �áÉm�^É � � �Zp8i v p�u�iB�mprjK�Fn Y �¨prl XZV p Y iJn vmx n>j x u v l�n>k Y n>o V4Xyx proHu vmz  iQ�mp
Y iBjBkml8iQkmjBn>oFprqskFn�iQu X>v4� jBn V p8¥ X j � �¨prlrn>k Y p�u�i��Fn Y �¨prp v¡z jBprntiQo�� V u Y k Y p x n vmx
u v n x prqskFn�iQpro�� �LX j V n>o�uHrp xË{ÚÑ jBp�p xmV n v �P�# ��Z�/n vmx iQ�mp¢� X iQp v iBu�n>oÞÇ X kyiQl X>V p
� jQn V p8¥ X j � �¨prl�ntk Y p�u�i~�Fn Y �¨prp v¡XZv o����Fn>j«iQu�ntoHo�� �LX j V n>o�uH�p x n vmx9{1V4X jBp Y u z Ç
&('*),+.-/-1032�465378039:9,;<-/=>9�)@?A4B=.CEDGFH5I),5J=.CE;�2K)L9,5�2�;<M>+ON(;�N<03+E)�03FHD�9P469,5�=E2,5I?E03?.DHFHD�9�DG;Q)RDH)
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v u�ÌFl�n v iBo��N���¨prl�ntk Y p�u�icjBp Y i Y�X>v n v p Y<X iQp�jBuHl-n vmxÓY p�p V u vmz o�� V p8iJn>�m�Õ� Y u�l�n>o
� X l�nt�mkmo�ntj<� X>� l X k v iBprj � ntl�iQkmn>o��>ntjBu�nt�moHp Y iQ�Fntig�¨p�n>j Y�vNX n>�m�mn>jBp v i�jBp�o�ntiBu XZv
i X/X j x u v n>j<�¡k vmx p�j Y iJn vmx u vmz/X>� l�ntk Y pÐÇ�p���prl8iW�Nj X lrp Y<Y p Y-{LY prpOhyp�l�iBu XZvw[N� " �^[ � �
È kmjBj<p v iQo�� � � X iQp v iBu�n>oÞÇ X kyiQl X>V p V4Xyx pro Y ntjBp®k vmx p�j Y i XyXCx �Õ� � p�¥ n vmx

k Y p x �Õ� p��>p v � p�¥¬prj � hCiBjBkml8iQkmjBn>oWp�qskFntiQu XZv V4Xyx p�o Y n>jBp9k Y p x �Õ� V n v � �
�mkNi2iQ�mp�uHj�lrn>k Y nto¤u v iBprjB�NjBp�iQntiQu XZv u Y2z p v prjBn>oHo��¡qskmp Y iBu XZv p xwX j�n�� X u x p x¤� p��>p v
�Õ�»iB�mpru�jcoHprn x u vNz �mjQntl�iQu�iQu XZv prj Yr�K��v�È �Fn>�NiBprj YO[ n vmxÓÉ ¥2p x p Y l�jBuH�¨p x � X ¥
Y iBjBkml8iQkmjBn>o�prqskFntiBu XZv¡V¡XCx p�o Yr� u v¡vNXZv �Fn>jBn V p�iQj<uHl �LX j V§� lrn v �mj X �yu x p\iQ�mp Y pÐÇ
V n v iQuHl4�Fn Y u YK�LX jKiQ�mp X jBu�p YfXt� u v iQp�j<�>p v iQu XZvmYr�§��v hyp�l�iQu XZv � �^É ¥2p X kNiQo�u v p x
� X ¥�iB�mp Y p V¡XCx pro Y �mj X �Cu x p�iQ�mp Y p V n v iQu�l�n>o��mn Y u Y-�LX j�n9iQ�mp X j<� X>� l X k v Ç
iQp�j � n>l8iQkFnto Y n Y ¥¬pro�o �¬� icu Y\Y<XZV p8¥\�Fnti�p V �mn>jBjBn YBY u vmz iQ�Fnti\iB�mp Y p x u Y iQu v l�iBu��>p
� p�n�iQkmj<p Y n>j<pf�Fntj x o��§j<prl XZzZv u�rp x n vmx jQntjBpro��wkNiQu�oHu�rp x u v iQ�mp V4XCx prj v hN|~}
oHu�iQp�jQntiBkmjBp �Æ¦ �mp¢lrkmj<jBp v i xmXZV u v n�iQu vNz �m�mu�o XZY<X �m�Õ��iBjBp�n�i Y hN|~} n Y�` k Y i¡n
l X>v �>p v u�p v i�¥2nP��i X p v l Xyx p x p vmY u�i�� � k v l�iBu XZvNY�{ u v p�l XZvmX>V u�l Y � X jfl X �>ntjBu�Ç
n v l�p/u vN�LX j V n�iQu X>vÆ{ u v�YBX lruHn>o Y lruHp v lrp�� ��� j XZv uHlrn>oHo�� � ¥2p4n>j<p-¥\u�i v p YBY u vmzwXZv p
X>� iQ�mp V4XZY i\�muHrn>jBj<pclru�jBlro�p Y u v iQ�mpK�mu Y i X j<� Xt�&Y lru�p v l�p ] l�n>k Y n>oHu�i��6u vwY p�ntjBlJ�
X>� n�oHn vmz kFn z pfn vmxT�TY u V kmo�iJn v p X k Y o�� � iB�mp�o�n vNz kFn z p X>� lrn>k Y ntoHu�i��§u v»Y p�ntjBlJ�
X>� u�i Y�V prn v u vNzm�
¦ �mp��mkmj<� X>Y p X>� iB�mu Y lJ�Fn>�NiBprj!u Y i Xc�LX j V kmoHntiQp iQ�Np�l�n>k Y n>oyu v iQp�jB�mj<p�iJn�iQu X>v

n vmx®X kNiBoHu v p-iQ�mp/�mj X �¨prjKk Y p X>�2Y iQj<kml�iBkmjQnto�prqskFntiBu XZv®V¡XCx p�o Yr� iB�mprj<pr�Õ��jBpÐÇ
u vNY iJn�iQu vNz l X>v Ì x p v lrpKu v hN|~} n Y iQ�mp¯�NjBu V n>j«� �LX j V n>o¨o�n vmz kFn z p �LX j2lrn>k Y nto
n v nto�� Y u Y u v iQ�mp YBX lruHn>o/n vmx ��p��Fn��Cu X jBn>o Y l�uHp v lrp Y�� Ñ uHj Y i � � X ¥2p8�Zprj � ¥¬p
�mj<p Y p v ign-�mjBu�p � n v n>o�� Y u Y2X>� iB�mp¯lrkNjBjBp v i�lrj<u Y u Y u v hN|~}*jBp Y p�ntjBlJ�¢u v o�u z �Õi X>�
u�i Y �mu Y i X j<uHlrn>o x p8�Zp�o X � V p v i �

í�î<ï~î�a ú6bdc eWf ÿhg õâömóic û�ñ ù¯õ<ù��kj©û�ý�ñml û�niocóNý�òcüFûqp
hCiBjBkml8iQkmjBn>o-prqskFn�iQu X>v	V4XCx pro�u vmz ¥�n Y�x p8�Zp�o X �¨p x �Õ� z p v p�iBuHlru Y i Y�{L° jBu z �si
�P� ± � ��n vmx prl XZvmXZV u Y i YO{,� nZn��Zpro V¡X �P� ÉÕ[N£sr¯XCX � V n vmY �P�Õ�t� � �P�Õ� [ � YBX iQ�Fn�i
qskFn>o�u�iJn�iQu��>p¯l�n>k Y p8Çâp���prl8iWu vN�LX j V ntiBu XZv l X kmo x �¨pKl XZV �Nu v p x ¥\u�iQ� Y iJn�iQu Y iQu�l�n>o
x ntiQnÆi X �mj X �Cu x p®qskFn v iBu�iQntiQu��Zp®n YBY p Y<YBV p v i Xt� lrn>k Y pÐÇ�p8�¤p�l�i§jBproHntiQu XZvmY �muH� Y
n V4XZvmz �>ntjBu�nt�moHp Y¬X>� u v iQprj<p Y i � ¦ �sk Yr� i X iQ�mp X>� iQp v n YB� p x qskmp Y iQu XZvT��	<Ï�vmx p�j
¥\�Fnticl XZvmx u�iQu XZvmY l�n v ¥¬p z u��>p-l�n>k Y n>o&u v iQp�jB�mj<p�iJn�iQu X>v i X�Y iQjBkNl�iQkNjQn>o!l X p8ª�Ç
lru�p v i YQÍA� ° jBu z �ÕiOn vmxt� nZn��Zp�o V4X ¥ X kmo x �Fn��>p�n vmY ¥2p�jBp xT�W	<U o�¥�n�� Yvu�� U lÐÇ
l X j x u vmz i X iQ�Np �LX k vNx u vmz4� ntiQ�Nprj Y�X>� hN|~} � iQ�mpOl XZvNx u�iBu XZvmY iB�Fnti V n � pOiQ�Np
prqskFn�iQu X>v
wyx{zR|~}�� I8.Ú: G � . G :<;>? n>jBp��mjBp�lru Y pro��/iQ� XZY p�iB�Fnti V n � pgiB�mpWlrn>k Y ntol X>vmv prl8iQu XZv ��p8i�¥2p�p v�� n vNx�� �mnP�>p vNX®X iQ�mp�j-�>ntoHkmp��NkNi z n vNx p vmY kNjBp
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iQ�mnti vmX iB�mu vNz n>� X kNi6iB�mp Y iQntiQu Y iBuHl�nto�j<pro�n�iQu X>vmY �mu����¨p�i�¥¬prp v�| n vmx�� lrn v
p��>prj¬lJ�Fn vmz p\iQ�Nu Y u v iQp�jB�mj<p�iJn�iQu X>v4Xt��z �!UWV n>�u vmz o�� � iB�mu Y �Fn Y uHl\k vmx prj Y iJn vNx Ç
u vNz�Xt� hN|~} �Fn Y n>oHoN�mkNi x u Y n>�m�¨p�n>j<p x/� j XZV iQ�mp\oHu�iQp�jQntiBkmjBp � oHp�n��Cu vNz�V4XCx prj v
prl XZvmXZV p�iBjBu�lru�n vmY n vmx¢YBX lruHn>o Y lruHp v iQu Y i Y u v n�qskFn vmx n>j<� X �Zp�j z~�
} XZY i�hy|¬} jBp Y prn>jBlJ�mp�j Y i XCx n��©n>jBp Xt� iB�mp X �mu v u XZv iB�Fnti/pÐ�yiBjQn�u vmz jBp8Ç

x u�p v i Y n>j<p v prl�p YBY n>j<� �LX j Y iQj<kml�iBkmjQnto�prqskFntiBu XZvmY i X qskFntoHu � ��n Y lrn>jBj<uHprj Y�X>�
l�ntk Y n>osl�o�n>u V¡Y��ÃU�V¡X>vmz�Y<X l�u�n>o Y lru�p v iQu Y i Y���� n V p Y�� }§kNo�n>u �¨� n vNx�� j<p�iBi { ���# ± �
� �TÉ �Z� �T�LX j¯pÐ�Nn V �NoHp �¤Y iJn�iQp x iQ�mnti�n�l XZvmx u�iQu XZv lrn>oHo�p x IP58? � Ø � ,�7F.Û;>ÖE7F36587F. u Y
v p�lrp Y<Y n>j«� �LX jgl X>vmY p�lrjQn�iQu vNz iQ�mpOprqskFntiBu XZvdw�x�zq|�}�� ¥\u�iB�»lrn>k Y nto V p�n v Ç
u vNzm� ¥\�NprjBp Y p�o � Çâl XZv iJntu vmV p v i Y iJn vmxNY¢�LX j�l X � {P|q��� � x � � U l�l X j x u vNz i X
� n V p Y p�i�nto ��{ �P�! ± � � u �¯Y pro � Çâl XZv iQn>u vmV p v i xmX p Y6vNX i�� X o x iB�mp v�	«v pru�iQ�mp�j
iQ�Np4p�qskFntiQu XZv�vmX jciB�mp � k v l8iQu X>v n>o!j<pro�n�iQu X>v jBp��mjBp Y p v i Y n�l�n>k Y n>o�j<pro�n�iQu X>vT�G�
�2X o�oHp vÓ{ ���# Z� � � �NÉ>É � j<pru�iQprjBntiQp x iQ�mp v prl�p YBY u�i�� X>��Y p�o � Ç�l XZv iJn>u vmV p v i { k vmx p�j
iQ�Np�jBkm�mj<uHl ÖHIP,�?�;>.1ÖÛ,�7 X j ÙFIP5 G RC, Ø ÖHIP,�?�;>.1ÖÛ,�7 �K l XZv iQjBn>j<�wi X iB�mp�k vmx prj Y iJn vNx Çu vNz iQ�mnti Y iQjBkNl�iQkNjQn>ogprqskFntiBu XZvNY ntiBiQn>u v iQ�NpruHj¡l�n>k Y n>ogu v iQp�jB�mj<p�iQntiQu XZv �mj<u X j
i XN� n vmx u vmx pr�¨p vNx p v iQo�� X>�@� n v � Y iJntiBu Y iQuHlrn>oFjBp�o�ntiBu XZvNY �mu�� Y n V4XZvmz iQ�mp�uHj l XZv Ç
Y iBu�iBkmp v i Y�� hyu v l�pWiQ�Npcp�n>j<o��¢�P�# >� Yr� u�i��mn Y �¨prl X>V pcpÐ�ylrprp x u vNz o��¡jQn>j<pWi X Ì vmx
n v¡X ��p v p vmxmX j Y p V p v i Xt� iQ�mp X j<u z u v n>o�hN|~}Êo XZz u�l ] iQ�Fnti zÓx p8Ì v p Y iQ�mp Y p v Ç
Y u�iQu��yu�i�� X>����{,� ��i X pÐ�N�¨prj<u V p v iJnto V n v u��mkmoHntiQu XZvmY2Xt����£ iQ�Fn�i � u Ygx p�Ì v p x
u v iQp�j V4YfX>�1z �!vNX ifiB�mp X iB�mprj�¥�n���n>j X k vmxT£ n vmx iQ�FntiOiQ�mp X j<iB� XZzZX>v n>oHu�i��
l X>vmx u�iBu XZv l X � {�|q��� � x �fu Y2v p�u�iB�mprj v prlrp YBY n>j<� vmX j Y kNª4lruHp v i �LX j¬iB�mpclrn>k Y nto
u v iBprjB�NjBp�iQntiQu XZv�X>�/z {1Y p�p�hCprl�iBu XZvNYf[N� " � ± n vmx � �^Ém� � � �G� � i�u Y iB�mprj<p �LX j<p vmX i
Y kNjB�mj<u Y u vmz iQ�Fn�i V n v ��hy|¬} iQpÐ�CiQ� XyXZ�sY �Fn��Zp z u��Zp v km� XZv l�n>k Y n>o\u v iBprj«Ç
�mj<p�iJn�iQu X>v n>o�i XZz p�iB�mprj ]W	«° p X>� iQp v¢Y prp¯iQ�NpKiBprj V¡Y lrn>k Y p � p���prl8i � n vmx lrn>k Y nto
V4Xyx p�oHu vmz k Y p x u v iQ�Np�j<p Y p�n>j<lJ�»oHu�iQp�jQntiBkmjBp �&° p xNX4vNX i\p vmxNX j Y pKiB�mu Y �NjQn>lÐÇ
iQu�lrp\n vNx iB�mprj<p �LX j<p xNXOvmX i k Y p\iQ�mp Y p\iQp�j V4Y �NprjBp ��{ hylJ�sk V n � p�j2n vNx
��XZV n��
�P�Z�!" � � � �Z�Z� �
|�l XZvmX>V p8iQjBu�lruHn vmY �Fn��Zp ` k Y i¯n Y�V kNlJ� x u�ª4l�kmo�i��w¥\u�iB�§iB�mpOlrn>k Y n>o&j<p�n x Ç

u vNzÓX>�gY iQj<kml�iBkmjQnto��Fn>jBn V p8iQp�j Yr��� p�n V prj { �P�# Õ� � � � ± �! Z� X � Y prj<�>p xT��	<� i�u Y
V � Y kNjB�mj<u Y u vmz l XZv l�oHk Y u XZv iB�Fnti¡prl XZvmXZV u Y i Y6�svmX ¥ �Zp�j<�Ü¥2p�oHo\¥\�Fnti6iB�mp��
V p�n v ¥\�mp v iB�mp��9k Y p�iQ�Np-¥ X j xmY�� pÐ� XZz p vNX k Yr���m�ßY iQjBkNl�iQkNjQn>o ��� n vNx�� l�ntk Y n>o ���
�Zp8i vNX iQpÐ�CiQ� XyXZ� n>kNiQ� X jK�Fn Y ¥\jBu�i<iQp v n x prqskFntiBp x p8Ì v u�iBu XZvNYr��� ¦ �mprj<p6�Fn Y
�¨prp v o�u�iBiBoHpglJ�Fn vmz p Y u v lrp � p�n V p�j V n x pWiQ�Np Y p X � Y p�j<�tntiQu XZvmY�� |�l XZvmXZV p�iBjBuHl
iQpÐ�CiQ� XyXZ�sY u v �tn>j<u�n>�mo�� x p�� X iQp V¡X>Y i X>� iQ�NpruHj\n v n>o�� Y u Y i X p Y iBu V ntiQu vmz�Y iBjBkmlÐÇ
����U 7�0IN�9<¡!9�C.DH)�N�5JUEM>DG9,DH5JUWDH)@U.539�U.;QN(;<)�)�032�46;�TI;�U¢7�5I2h9�C.;~£�¤J¥�¦E§[£ ¨$©Kª�§[£�«�¦~5378¬8¡�5IUEN(;¬D®)�DGUv9,;<2,=E2,;�9,;<M�Y�):;<;@9�C.;�D®M>;�Uv9,DG¯ON<0�9,DH5JU�5J7�°�DHU¢±²D S +E2,;Q)q]>\³X�0JUEM�]>\ ´I_�\



± �#" ²!³�´cµW¶&· ¸�¹sº»²#´4¼#½y´W¾�¿r¶\À§´cÁ�Â�½�¶&¸�¼2²g¶W¼Ã¸g´W¾wÄÆÅ�Â¯· ¾&½W¿@Á©½¤Å�²#¿�´W¾�½T²#¿@· Á-²!·
iQkNjQn>o&�Fn>jQn V p8iQprj Yr� �NkNiciQ�Np��9jBn>jBp�o�� x u Y lrk YBY iQ�mpfj X o�p X>� iQ�Np Y p��mn>jQn V p�iBprj Y
u v � X oHu�l��-p8�tn>oHkFn�iQu X>vT�&¦ �Np � p�¥ � XCXZ�sY iQ�Fnti x prn>oF¥\u�iQ�4� X oHu�l���n v n>o�� Y u Y�{ p �^zm�
�¯X o x �¨prj z prj§�P�Z�N� £¯��v iBjBu�oHu z nti X j4p�i�n>o � �P�Z�#" � � � ±  Õ�6n Y<Y k V p9iQ�mnti�� X oHu�l��
�tn>jBuHn>�mo�p Y2Y ntiQu Y<� �¡iQ�mp X j«iQ� X>zZXZv n>o�u�i��4l X>vmx u�iBu XZv �s�6iQ�mp�uHj2�>prj<� v ntiQkmj<p � iB�sk Y
jBp vmx p�jBu vNz�Y iQj<kml�iBkmjQntoWu vy�LX j V ntiQu XZv©Y km�¨prj�µFk X k Yr�¶� p vNx j<� { �P�Z�Z� � � � " ± � �
�LX j¬u vmY iJn v l�p � p8�y�moHu�lru�iQo��fiQuHp x iQ�Npcu v iQp�jB�mj<p�iQntiQu XZv6X>�qz i X iQ�Np X j<iB� XZzZX>v n>oHu�i��
l X>vmx u�iBu XZv¤�NY iQntiQu vmz n Y��LX oHo X ¥ Yr]

iB�mp Y iJn�iQk Y�X>�²z6V n��c�¨p~k v lro�p�n>j�k v iQu�o>iQ�Np~l XZvmx u�iQu XZvmYTv p�p x p x i X
p Y iQu V n�iQpfiB�mp�� X>Y iQkNo�ntiBp xÓV4Xyx p�o�n>j<p Y �¨prl�u�ÌFp xT��ÑFX jcpÐ�mn V �mo�p �
u v iB�mp V¡XCx p�o ]

wO·�x{¸v·Pz�}�¹s· ¥\�NprjBp ¹s·Rº � ��» � ��¼ �½>¾ �
k v iBuHoKiQ�mp�j<pro�n�iQu X>vmY �mu��Ë�¨p�i�¥¬prp v¿¸v· n vNx�¹8· u Y»Y ��p�lru�Ìmp x iQ�mp
V p�n v u vmzOX>�qz u Y k v lrp�j<iJntu v�Y u v lrp � » ¸v·P¹8· ¾ l X kmo x �¨pWp�u�iB�mprj��prj XX j vNXZv rp�j X4XZv iQ�mpKu vy�LX j V ntiQu XZv �Nj X �Cu x p xT�

� pA� X � { ���Z�Õ� � � � ± �Z�P� zZX p Y p8�Zp v©� kmj«iQ�mp�j ]�	<� i�u Y n9l XZV4V¡X>v �mo�ntlrp X>� pro�Ç
p V p v iQn>j<��u vmY iQj<kml�iBu XZv u v p�l XZvmX>V u�l Y iB�Fnti�p vmxmXZz p vmX k Y �tn>jBuHn>�moHp Y n>j<p vmX i
z p v prjBn>oHo��6lrn>k Y ntoHo�� X j x prj<p xT� u V �No��Cu vmz iQ�Fn�i�iQ�mp¯qskmp Y iBu XZvÀ�á° �Fnti\u Y iQ�mp¯p � Ç
� prl8i X>�%w � X>vdw � � ¥\�NprjBp w � n vmxdw � n>j<pfp vNxmXZz p vmX k Y �>ntjBu�nt�moHp Y u Y�z p v p�jQn>o�o��V p�n v u vmz o�p YBY��G� U lrl X j x u vmz i XÁ� pv� X � � l�n>k Y n>o#j<proHntiQu XZvmY �NuH� Y l�n vmvNX i¯�¨p�nti<Ç
iQj<uH�mkyiQp x i X n v �®�tn>jBuHn>�moHp�¥\� X>Y p�l�ntk Y p Y �Fn��Zp Y pr�Fn>jBntiQp6u v µFkNp v l�p XZv iQ�Np
p���prl8i6�tn>j<u�n>�mo�p � n®� XZY u�iQu XZv iB�Fnti x p v uHp Y n v ��l�n>k Y n>o\jBprn x u vNz i X�V¡X>Y i X>�
iQ�Np Y iQj<kml�iBkmjQn>o��FntjQn V p�iBprj Y iB�Fnti~prl XZvmXZV u Y i Y n vmx4YBX lruHn>o Y lruHp v iQu Y i Y o�n>� X j#i X
p Y iQu V ntiBp �
È n>j<i�¥\j<u z �Õi { �P�>�Õ�t� � � ��É �Õ� � n¢jBp vNX ¥ v p x �m�NuHo X>YBX �m�Nprj X>��Y lruHp v lrp � n x Ç

x j<p YBY p Y iB�mp Y p x u�ª¡l�kmo�iBuHp Y �Õ�4u v u�iQuHntiQu vmz nOj<p v p8¥2p x ntiBiQn>l �/XZv iB�mp�i X j V p v i<Ç
u vNz qCkNp Y iBu XZv¤��	�Â DCM l�n v ¥¬p~n YBY k V p�iB�Fnti�¥¬p~lrn v jBp�n xOX �-l�n>k Y p Y�� u v lroHk x u vmz
l�ntk Y n>o X j x prj ��� j XZV iQ�Np-�Fn>jBn V p8iQp�j Y u v prqskFn�iQu X>vmY ¥\� XZY p�p8� XZz p vmX k Y �tn>j<u�Ç
n>�mo�p Y n>jBp4k v l X jBj<proHntiQp x�ÍA��È n>j«i�¥\jBu z �Õi � o�u � p6hy|¬} �^Yf�LX k vmx p�j Yr� jBp�l XZzZv uHrp Y
iQ�mnti�l�n>k Y p Y lrn vmvmX iÃ�¨p x prj<u��>p xK� j XZV'Y iQntiQu Y iQu�l�n>o X j � k v l8iQu XZv n>otjBproHntiQu XZvmY �muH� Y
n>o XZv p/n vmx iQ�Fn�iOlrn>k Y n>o~n YBY k V �yiQu X>vmY n>jBp/�mj<prjBp�qskmu Y u�iQp �LX j¯�tn>oHu x ntiBu vmz n v �
l�ntk Y n>oFl XZv l�oHk Y u XZvT�!Ï�v o�u � p ° jBu z �Õi~n vmx�� n>nP�>pro V¡Xm� � X ¥¬p��>prj �NY �Np�oHn>k v lJ�mp Y
n v n>o�o�Ç X kNi Y p�ntjBlJ� �LX j2iQ�NpKn YBY k V �yiQu X>vmY iQ�Fn�i�¥ X kmo x p vNxmX ¥ËiB�mp¯�Fn>jBn V p8iQp�j
z u v iB�mp¬j<p z j<p Y<Y u X>v prqskFntiBu XZvWwyx�zq|q}�� ¥\u�iB�fngoHp z u�iQu V n�iQp#lrn>k Y n>o V prn v u vNz
n vmx p vmx p�n�� X j Y i X �mj X �Zp-iQ�mnti¯iQ�mp/n YBY k V �NiBu XZvNYcY �mp/�mj X � XZY p Y n>jBp�u vmx prp x



¹sº�àZºÜ¿@Á�¶&¸¯Å�Âw¼2²g¶Ã¿8Å�Á ± �#�
Y kyª¡l�uHp v i ��° �Fnti�u Y j<p��Zprn>oHu vmz u v�È n>j«i�¥\jBu z �Õi �áY n v n>o�� Y u Y u Y iB�Fnti Y �mp xmX p Y
vmX i\l XZvmY u x p�j�iQ�mpKn vNY ¥¬prj � nZn��>pro V4X ¥ X kmo x �Fn��>p��Nj X �Cu x p x  v n V p�o�� � iQ�Fn�i
iQ�Np6n Y<Y k V �NiBu XZvmY�v p�p x p xÆ�LX j x jQn�¥\u vNz l�ntk Y n>o l XZv lro�k Y u XZvmYK� j XZV �mn>jQn V p8Ç
iQp�j Y n>jBp\l XZV¡V k v uHlrntiQp x i X k Y �s��iB�mp Y l�uHp v iBu Y i ¥\� XOx prl�o�n>j<p x iQ�mp\p�qCkmntiQu XZv
	<Y iQjBkNl�iQkNjQn>o �m£ iB�mp��®ntjBp4n>oHj<p�n x �9p v l XCx p x u v iQ�mp I8M�7F.â;AÃ X>� iQ�mp4prqskFntiBu XZvNY
n vmx l�n v �¨p-jBprn x9X �®iQ�Np�n YBY<X l�u�ntiBp x9z jQn>�m�9n Y p�n Y uHo��¢n Y n Y � X �m�Nu vmz o�u Y i £�Ä
iQ�Np�� v prp x/vmX i ��p Y p�n>j<lJ�mp x/�LX j!p�o Y p�¥\�mp�jBp �svmX j xmX iQ�Np���j<prqskmuHj<p v p8¥��mj XyXt�LY
X>��Y kNª4lru�p v l8� �\UWz ntu vT�Å� n>nP�>pro V¡X��áY n vmY ¥¬prjWn>�m�mo�uHp Y i X¡V4Xyx pro Y\X>� n v � Y uH�p
n vmx¢Y �mn>��p � u v l�oHk x u vmz�V4Xyx pro Y ¥\u�iQ�wl X jBj<pro�n�iQp x p8� XZz p vmX k Y �tn>j<u�n>�NoHp Y��
¦ �mp Y p�p8�Nn V �mo�p Y ��p Y �¨p�n � n v nto�n>j V u vmz iQp vmx p v l���n V¡X>vmz p�l XZvNXZV u Y i Y

n vmx�Y<X l�u�n>o Y lruHp v iQu Y i Y i X �CuHp8¥�n Y iQj<kml�iBkmjQntoNprqskFn�iQu X>v n Y n v n>o z p��mjQntuHl X � ` prl8i
iQ�mnti�lrn>jBj<uHp Y � k v l8iQu XZv n>o¨n vmx6Y iJn�iQu Y iQu�l�n>o¨n Y<Y k V �NiQu XZvmY �mkNi2u Y � X u x¡X>� lrn>k Y nto
l X>v iBp v i � ¦ �mu Y¬Y iJntiBp V p v i � j XZV XZv pgoHprn x u vmzOY<X l�u�n>o Y lru�p v iQu Y i¬u Y i��y�NuHl�nto ]¢	«� i
¥ X kmo x �¨p-�Zp�j<�Ó�mprn>o�iB�Õ�9u �~V4X jBpfjBp Y p�n>j<lJ�mprj Y nt�Fn vmxmX>v p x iQ�mu vm� u vmz6X>� n vmx
k Y u vmz iQp�j V4YgY kmlJ�Ón Y lrn>k Y pfn vmx p���prl8i �Ó{ }§kNiB�mp v �P�# �� � � � �A Z�Õ� ��Æ prjB�mn>� Y
iQ�Np¡� X o x p Y i�pÐ�N�NjBp Y<Y u XZvÆX>� iQ�mu Y iBp vmx p v l8��¥2n Y � X uHl�p x �s� �gX oHoHn vmxÜ{ ���Z�Õ� �
� � � É � ]~	<� n V Y �¨p�n � u vmzm�sX>� l X kmj Y p � n>� X kNi�iB�mp\prqskFntiBu XZv¤]�Ç.wyx�È�}ÊÉ�|/}Ë�JÌs�
° �Fnti xmX p Y u�i V prn v�Í�¦ �mp XZv o�� V prn v u vmz¯� �Fn��>pgp8�Zp�j x p8iQp�j V u v p x4�LX j Y kmlJ�
n v prqskFntiBu XZv u Y iB�Fntigu�igu Y n Y � X j<iB�Fn vmx ¥�n�� X>�!x p Y l�jBu��mu vmz iQ�NpOl XZvmx u�iQu X>v n>o
x u Y iQj<uH�mkyiQu X>v�X>�Ç.w8Ì�z u��>p v�Ç>|RÌs�G�OÍ
¦ �mp �LX k vmx p�j Y\X>� hN|~} �Fn x n v p v iBuHj<pro�� x u���prj<p v igl XZv l�pr�NiBu XZvwX>�#Y iBjBkmlÐÇ

iQkNjBp Y n vmxÆV4XCx pro Yr�6° jBu z �Õi { �P� ± [N� � � ± É �Õ� x p�lroHn>jBp x iQ�Fn�i 	 �NjBu X j �svmX ¥\oÞÇ
p xNz p Xt� iQ�Np6l�ntk Y n>o j<pro�n�iQu X>vmY u Y n Y<Y k V p x n Y �mj<prj<prqskmu Y u�iBp � u v iQ�mp/iQ�mp X j<�
Î<Ï C.;<),;�0J)�),+.-/=>9,DH5JUE)�0J2,;/;(Ð>=.FHD®N�0�9�;<MÑ03UEMÑ5I=O;<2�039,DH5JUE0JFGDHÒ�;QM DHU�ZA;QN�9�DG5IU�].\ ÓO\1Ô$2�DH;(ÕE4I¡DG7ÅÖ×DH)q9,C.; S 2K03=EC�0I),),5>N(D®0�9�;<M�ØRDG9,CW0BN�03+O),0JFÙ-/5>M>;�F²9,CE039@2�;�UEM.;�2K)h0�N�;�2,9�03DHU =E0J2�0J-/;(9,;<2D®M>;�Uv9,DG¯O0J?.FG;I¡A9,C.;<U69PØL5/0J)�):+.-/=>9�DG5IUE)L032�;%),+>Ú�N(DH;�Uv9�7�5J2R03+.9,C.;<UI9�DHN<0�9�DGU S 9,CE;�N<03+E)�03F!2�;<0JM>ÛDHU S 5J789,CE039%=O032K03-/;(9�;�2QÜ�Y:ÝQ_h;�TI;�2�4B-/D®),),DGU S 032�2�5�Ø�¡O)�0�4~?!;(9PØL;�;<U Þß0JUEM à�¡�2�;�=E2,;Q):;<UI9K)9,CE;q0J)�):+.-/=>9�DG5IUá9,CE0398Þ�CE0I)�U.5�;(â#;<N(985JU1à�5JUON(;�Ø$;RDHUv9,;<2,TI;�U.;�03UEMáC.5IFHM9�C.;R=E032�;�Uv9K)�537àt¯.Ð>;QM�ã�03UEMyY[äJ_�;<TJ;<2,4~-/DH)�):DHU S ?EDHM>DH2�;<N�9�;<M 0J2�N�Þ å æçà�2�;�=.2�;<),;�Uv9K)�9,C.;á0J)�):+E-á=.Û9,DH5JUá9�CE0�9803FHF.5I-áDG9:9�;<M7�0JN(9,5I2�)²9,CO0�9Å0�â#;<N(9Åà�032�;L+EUEN(5I2,2�;�F®0�9�;<MmØRDG9,Cá9�C.5I),;L9,CE039Å0�â#;<N�98Þ�\è 0INKCB5J7�9,C.;Q):;m0I),),+.-/=>9,DH5JUO)RDH)m§é¥(ê�§éªIë(ìG¥qDGU�;�ÐA=!;�2�DH-á;<Uv9�03F²):;�9:9,DHU S )�¡OØRC.;�2�;�DGUv9,;<2,TI;�Uv9,DH5JUO)032�;%7�;<0I):DH?.FH;/Y[ZA;<N(9,DH5JU ]>\ ÓE\HÝQ_(\í 'qFHF>?.+>9�7�5J2 S 5J9:9�;�Uî¡Q9,CE;�):9,2�+EN(9,+.2K03FvDGUv9�;�2�=.2,;�9�039,DH5JUm5J7.9,C.;�;QïI+O0�9,DH5JUBY�ðh0I0�TJ;<FG-/5�ÝQ´3ÓvñI_=!5I),;<)mUE5 2,;Q)P9�2,D®N�9�DG5IU�ØRCE0�9K):5A;<TJ;�2�5IU�9,CE;BN(5IUEM>DG9,DH5JUE0JFÅM>D®)P9�2,DH?.+>9�DG5IUy537�òQóOô S DHTJ;�U
òQõîôI\ö 032K03=EC.2�0I):;QM/DGU�5I+.2RTJ5>N�0J?.+.F®032�4J¡vD�9q2�;<0IM.)<Ü%÷,��U~0JUBD®M>;Q03F�;(Ð>=!;�2�DG-/;<UI9RØRC.;<2,;�ØL;�N(5JUv9�2,5IFÞ�9,5õB0JUEM�03UA4á539�C.;�2�):;�9Rø�537îT�032�DH0J?.FH;<)hY�U.539�N(5IUI9K03DHU.DHU S Þù5J2Là_s9,5úO¡Ià*ØRDGFHF#0�9:9K03DHU0ÑT�03FH+.;�ó S DHTJ;<U�?A4�û1ü�ýKõ�üËþQ¡ÅØRC.;<2,;¢þ1D®)10�2�0JUEM>5J-ßT�0J2,D®03?EFG;B9,CE0391DH)¢Y�=O5IDGUv9PØRD®):;�_DHUEM>;�=!;�UOM>;�Uv95J7�9,C.;6),;(9,9,DHU S )�õ�03UOM�úIÿ�Y�):;<;BZA;<N(9,DH5JU�].\ ÓO\GÝ�_�\ Ï C.DH))P9K0�9�;�-/;�Uv9�DH-/=.FGDH;<)9,CO0�9���� à�� ���>Y�õ!_
	����>Y�úA_����û%üçýKõáü��%?.+>9h)�0�4>)$UE539,CEDGU S 0J?O5I+>9���Y�à�� Þ��Áõ!_�\



± �# ²!³�´cµW¶&· ¸�¹sº»²#´4¼#½y´W¾�¿r¶\À§´cÁ�Â�½�¶&¸�¼2²g¶W¼Ã¸g´W¾wÄÆÅ�Â¯· ¾&½W¿@Á©½¤Å�²#¿�´W¾�½T²#¿@· Á-²!·
X>� �FntiQ��l X p�ª4l�uHp v i Yr� n vNxi� nZn��Zpro V¡XÜ{ �P� ÉÕ[ �fpÐ�y�moHu�lru�iBo���u v iQp�jB�mj<p�iBp x prn>lJ�
Y iBjBkml8iQkmjBn>o�prqskFn�iQu X>v n Y n Y iJntiBp V p v i�n>� X kNi\n��Õ�C� X iB�mp�iBuHlrn>o�l XZv iBj X o�oHp x pÐ�sÇ
�¨prjBu V p v i � � u � p8¥\u Y p � }»n>j Y lJ�Fn � { �P�Õ�>�Z� �mr¯XyX � V n vmY�{ �P�Õ� [ � � n vmx hyu V¡X>v
{ ���Õ� [ � Y iQntiQp x iQ�FntiOiQ�mp6�mkmjB� XZY p X>� � XZY iBkmo�ntiBu vmz n Y iQjBkNl�iQkNjBp��¨pr�mu vmx iQ�Np
�mj X �Fn>�mu�oHu�i�� x u Y iBjBu��mkNiQu XZv u Y i X l X ��p-¥\u�iQ�9iB�mp��Õ�y� X iB�mp�iBuHl�nto!lJ�Fn vmz p Y iQ�Fn�i
l�n v ��p��mj X k z �Õi nt� X kyi��Õ�-� X oHu�l�� �%�cv p�¥ XZvmx p�j Yr� iB�mprj<p �LX j<p � ¥\�Fnti �mn Y �Fn>�CÇ
�¨p v p x i X hy|¬} X �>prj&iB�mp2�mn Y i��>���Zprn>j Y�� n vmx ¥\�s��iQ�Np2�Fn Y uHl { n vmxOY iBuHoHoÕ�tn>o�u x �
iQprn>lJ�mu vmzZY~X>��° jBu z �Õi �Ù� n>nP�>pro V¡Xm� }§n>j Y lJ�Fn ����r¯XCX � V n vmYr� n vmx hyu V¡X>v �mnP�>p
�¨prp vw�LX j zZX iBiBp vT�
h XZV p prl X>vmXZV u Y i Y ntiBiBjBuH�NkNiQp�iQ�Np x p�lro�u v p u v iB�mp¬k vmx prj Y iQn vmx u vmzWX>�NY iBjBkmlÐÇ

iQkNjQn>omp�qskFntiQu XZvmY i X � kNl�n YI�^Y�{ �����!"Õ�&l�jBu�iQuHqskmp � n>l�l X j x u vmz i X ¥\�muHlJ�/prl XZvmXZV uHl
n z p v i Y n v iBuHlru��FntiBu vmz � X oHuHl8�¢u v iQp�j<�Zp v iQu X>vmY ¥ X kmo x iQp vNx i X n>l8icl X>v iBjQn>j«�§i X
hN|~} �áY �mjBp x uHl8iQu XZvmYr� ¥\�mu�lJ� X>� iQp v u zZvmX jBp Y kmlJ�Ën v iQuHl�uH�Fn�iQu X>vmYr���gX ¥2p8�Zprj �
Y u v lrp§iQ�mu Y lrj<u�iQu�qskmp V prj<pro�� Y �mu � i Y iQ�mp V¡XCx pro �^Y u v �tn>jBuHn v i Y n vmx iQ�Np9�mkmj@Ç
x p v�X>��Y iBjBkml8iQkmjBn>o V4XCx pro�u vmz  � j XZV iQ�NpW�¨pr�Fn��Cu X jBn>o¨oHp��>pro�i X n x prp���p�j�oHp8�Zp�o
iQ�mnticu v � X o��>p Y n z p v i YI�¤V4X iQu��>n�iQu X>vmY n vmx p8�y�¨prl8iJntiBu XZvmY  u�i xmX p YcvNX i¯p8� XZv Ç
prjBntiQp�p�l XZvNXZV u Y i YW� j XZV x p8Ì v u vNz n vmx jBpr�NjBp Y p v iQu vmz iQ�mp�lrn>k Y n>o�l XZv iBp v i X>�
Y iBjBkml8iQkmjBn>o�prqskFn�iQu X>vmY nti YBXZV pKoHp8�Zpro Xt�#x u Y l X kmj Y p �
� �¨pro�uHp8�ZpciQ�mnti�iQ�Np¯l�n>k Y n>oTl XZv iQp v i X>� hN|~}��Fn Y�z jBn x kFn>o�o��4p Y l�n>�¨p x iQ�Np

l X>vmY l�u X k Y<v p Y<YWX>� hN|~}��mjQn>l8iQu�iQu X>v prj Y�V n>u v o�� �LX j�iB�mp �LX oHo X ¥\u vmz j<p�n Y<XZvmY��
� � hN|~} �mjBn>l�iBu�iQu XZv p�j Y �Fn��>p Y<X k z �Õi�i X�z n>u v j<p Y ��p�l�iJnt�muHo�u�i�� �LX jwhN|~}
�Õ� � prp��mu vNz l�n>k Y n>ocn YBY k V �NiBu XZvNY u V �moHu�lru�i � Y u v lrp Y iJntiBu Y iQuHl�u�n vNYr� iQ�Np
n>j<�mu�iBprj Y�X>� j<p Y �¨prl8iJn>�NuHoHu�i�� � nt�m� X j~n Y<Y k V �NiQu XZvmY iQ�mnti~n>jBp vmX i x uHjBp�l�iBo��
iBp Y iQn>�mo�p �

± �\¦ �mp�n>o z pr�NjQn>u�lco�n vNz kFn z p�iQ�Fnti\�mn Y\xmXZV u v ntiBp x hN|~}�o�n>l �sY iQ�Np vNX iJn�Ç
iBu XZv nto � n>l�uHoHu�i�� v prp x p x i X�V n � p�l�n>k Y n>oCn YBY k V �NiQu XZvmYr� n Y�x u Y iBu v l8i � j XZV
Y iJntiBu Y iBuHlrn>o#n YBY k V �NiBu XZvNYr� pÐ�y�moHu�lru�i �¢� � � n>uHo�u vmz i X p�qskmuH�Ólrn>k Y nto#jBp�o�n�Ç
iBu XZvmY ¥\u�iQ�4�mjBp�lru Y p V ntiB�mp V ntiQu�l�n>o vmX iJn�iQu X>vT� iQ�mp �LX k vNx u vmzK� ntiB�mprj Y u v
� n>l8i2l XZV4V u�iBiQp x iQ�mp�l�n>k Y n>o �LX k vmx ntiQu XZvmY~X>� hN|~} i XfX �NoHu��Cu XZvT�Ã¦ �mpru�j
x u Y l�uH�mo�p Y i XCx n���ntjBp Y p�p � u vmz/�LX k vNx ntiQu XZv n>oTn vmY ¥¬prj Y p�o Y p�¥\�mp�jBp �

� p�i V pKproHn>� X jQntiBp XZv iQ�mp�o�nti<iQp�jg� X u v i �¬¦ �Np �LX k vmx prj Y�Xt� hN|~}Îk vNx prj@Ç
Y i XyXCx qCkNu�iQp/¥¬proHo�iB�Fnti � u v®Y iBjBkml8iQkmjBn>o V¡XCx pro Yr� iQ�Np6prqskFntoHu�i�� Y u z>v l XZv �Zp�� Y
iQ�NpOn Y � V¡V p�iBjBu�l�n>o�jBproHntiQu XZv 	 u Y�x p�iBprj V u v p x �Õ� � n vmx �mp v lrp��¨pr�Fn��Zp YWV4X jBp
oHu � p¢n v n YBY u zZvmV p v i Y � V � X o {«]Hx ��u v �mj XZz jQn V¡V u vmz oHn vmz kmn z p Y iQ�mn v o�u � p
n v n>o z pr�NjQn>u�l¡p�qCkmn>oHu�i�� �À�gX ¥¬p��>prj � �¨prj<�Fn>� Yf�LX jfjBprn YBX>vmY�X>�\V ntiQ�mp V n�iQuHlrn>o
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�mkmj<u�i�� � iQ�mp8�-j<p � jQntu v p xf� j XZV u v iBj XCx kmlru vmz n Y � V � X oyi X jBpr�NjBp Y p v i iQ�mp�n Y � V Ç
V p�iQj«� ��U lrl X j x u vmz i X |�� Y iQpru v©{ ���# ��Z� � u v iQ�mp¡�P� É � Y�° jBu z �Õi z n��>p-n Y p V u�Ç
v n>j XZv �FntiB� x u�n z jQn V4Y i X iQ�Np È2X ¥\oHp Y�È2XZV¡V u Y<Y u XZvÓ{ iQ�mpc�NjBprp x u vNz�z j X k vmx
�LX j-hN|~}9� � �NkNi v p�u�iQ�Nprj Y u x p Y n�¥��mn>j<iBuHlrkNo�n>j V p�jBu�ifu v iQ�mp X iQ�mp�j �áY�V p8iQ�yÇ
XCxmYr�2° �Õ� Í�Ug� iQprj�n>o�o � n x u�n z jQn V u YgvmX iB�mu vmz �mkyicn Y p�i X>�#vmXZv �FntjQn V p�iBjBuHl
Y iBjBkml8iQkmjBn>oFprqskFn�iQu X>vmY u v ¥\�mu�lJ� � i X n�� X u x l XZvN� k Y u XZv¤� iQ�mp\prqskFntoHu�i�� Y u zZvmY n>j<p
jBp��mo�ntlrp x ¥\u�iB�¢n>jBj X ¥ Y��
}¢�©p8�y�moHn v ntiBu XZv u Y iQ�Fn�i4iB�mpwp�n>j<o���prl X>vmXZV p�iQj<uHl�u�n vmY ¥¬prj<p§pÐ�CiQjBp V p�o��

l�ntjBp � kNo V n�iQ�mp V ntiBuHl�u�n vmY ¥\� X iQ� X k z �Õi�iQ�mp8��l X kmo xw� prpr�wiQ�Np V ntiB�mp V ntiQu�l Y
u v �mkmj<pro��/p�qskFntiQu XZv n>oÞÇ Y iJntiBu Y iBuHlrn>o �LX j V n vmxW` k Y i�j<p�n Y<XZv nt� X kyi Y iQjBkNl�iQkNjBpcu v
iQ�NpruHjg�mprn xmYr�g��vmx p�p xT� iQ�mp8� V n v n z p x i X�xmX¡YBX�Y kmjB�NjBu Y u vmz o���¥¬pro�o � ��p�l�n>k Y p
iQ�Np��w¥2p�jBp�iQjBkNo��wjBp V ntj � n>�mo�p�u vmx u��yu x kFn>o Y ¥\� X � , G ?�R xNX u�igu v iB�mpru�j��mprn xmY��¦ �mp�l XZvNY prqskmp v lrp Y¯Y kmj � n>lrp x u v iB�mp�p�n>j<o��9���# Z� Y�� ¥\�mp v iQ�mp�uHj x u Y lru��moHp Y ��pÐÇ
z n v i X4V u Y iQn � pKiQ�Np�p�qskFn>oHu�i�� Y u zZv¢�LX j�n v n>o z pr�NjQn>u�l¯prqskFn>o�u�i�� �¬¦ �mp�km� Y � X i
¥2n Y iQ�Fn�i Y k xNx p v o��6iB�mp 	<Y<X Ç�lrn>oHo�p x�x u Y iBkmjB�Fn v lrpWiBprj V¡Y<��x u x�vNX i V n � p¯n v �
Y p vmY pwn�i/n>oHo { �gu�lJ�Fn>j x �P�# Z� � � �![ � �»° p�n>jBp6oHu��Cu vmz ¥\u�iQ��iB�mp Y n x p vmx i X
iQ�Nu Y iQn>oHp ��� � � n>u�oHu vNz i X pÐ�N�NjBp Y<Y iQ�mp�uHj~u vmY u z �Õi Y u v�V n�iQ�mp V ntiBuHlrn>o vmX iQntiQu XZvT�
iQ�Np �LX k vmx p�j Y~X>� hy|¬} �mj X k z �Õi¬n>� X kNi�iQ�mp\l�kmjBj<p v i x u�ª4lrkmo�iQu�p Y�Y kNjBj X k vmx u vmz
iQ�Np¯u v iQp�jB�mj<p�iJn�iQu X>v�X>�ÃY iBjBkml8iQkmjBn>oTprqskFn�iQu X>vmYr� n Y�Y k V4V n>jBu�rp x �s� ��X o�o�n vNx��^Y
	«° �Fn�i xmX p Y u�i V p�n v�ÍA�
í�î<ï~î�� �ËüFñ��¯þcóÜñ�ó ñ�c ñ#öFþcûhl ñ#öFõ@ý�ñ ô
�/ñ ù��¬òcñ��¬û
�\prlrp v i x p��>pro X � V p v i Y u v9z jQn>�m�NuHl�nto V p�iQ� XyxmY �mj XZV u Y pOi X �mjBu vmz l�n>k Y n>o�u�i��
�Fn>l � u v i X iB�mp V ntu vmY iQjBprn V X>�gY lru�p v iQu�ÌFl V4Xyx p�oHu vmz n vNx n v n>o�� Y u Yr�®¦ �mp Y p
x p8�Zpro X � V p v i Y u v � X o��Zp6n v u V �mj X �Zp x k vmx p�j Y iQn vmx u vmz9X>� iQ�mp¡jBproHntiQu XZvmY �muH� Y
�¨p�i�¥¬prp v z jQn>�m� Y n vNx �mj X �Fn>�mu�oHu�iQuHp Yr� XZv iQ�mp XZv p¢�Fn vmx¤� n vmxÜz jQn>�N� Y n vmx
l�ntk Y n>o�u�i�� ��XZv iQ�Np X iQ�Nprj � � kNi6iB�mp9l�jBkml�u�n>oglJ�Fn vmz p9�Fn Y �¨prp v iQ�mp»p V prj«Ç
z p v lrp X>�¬z jQnt�m� Y n Y n V ntiB�mp V ntiBuHl�nto&oHn vmz kFn z p �-¦ �Nu Y¯V ntiQ�mp V n�iQuHlrn>oÃo�n v Ç
z kFn z p�u Y�vNX i Y u V �No���nÓ�mprkmj<u Y iQuHl V¡v p V¡X>v uHl x p��CuHl�p �LX j x u Y �moHn��yu vmz n>o z p8Ç
�mjBn>uHl�j<pro�n�iQu X>vmY �mu�� Yr� n Y u v iQ�mp�¥\j<u�iQu vmzZY�X>�~� oHn>o X l � { �P�#" ± �fn vmx�� k v lrn v
{ �����Z�Z� � �gntiB�mprj �~z jQn>�m� Y �mj X �Cu x pwn � k vmx n V p v iJnto vmX iQntiQu XZv n>o Y � Y iBp V$�LX j
l X>v lrp��Ni Y n vmx jBp�o�ntiBu XZvNY �mu�� Y iQ�mnti4n>jBp vNX i/p�n Y uHo��Æp8�y�mj<p Y<Y p x u v iQ�Np Y iJn v Ç
x n>j x V ntiB�mp V ntiBuHl�ntogoHn vmz kmn z p Y�Xt� nto z p��mjQn>u�l»p�qCkmntiQu XZvmY n vmx �mj X �Fn>�NuHoHu�i��
l�ntoHlrkNoHk Y�� } X jBp X �>prj �~z jBn>�m�mu�l�n>o V p8iQ� XCxmY�vmX ¥ �mj X �Cu x pwn9� X ¥¬prj � kNo Y � V Ç
� X oHu�l V ntlJ�mu v p�j<� �LX j x prjBu��Cu vmz iQ�Np¢l XZvmY prqskmp v lrp Y�Xt� lrn>k Y nto�n YBY k V �NiBu XZvNY
¥\�mp v»Y kNlJ�9n Y<Y k V �NiQu XZvmY n>j<pKl XZV �Nu v p x ¥\u�iQ� Y iQntiQu Y iBuHl�nto x ntiQn �



± �P� ²!³�´cµW¶&· ¸�¹sº»²#´4¼#½y´W¾�¿r¶\À§´cÁ�Â�½�¶&¸�¼2²g¶W¼Ã¸g´W¾wÄÆÅ�Â¯· ¾&½W¿@Á©½¤Å�²#¿�´W¾�½T²#¿@· Á-²!·
U l XZv lrj<p�iBp p8�Nn V �moHp©iQ�mnti�u�oHo�k Y iBjQntiBp Y iQ�mp�� X ¥¬prj X>� iQ�Np z jBn>�m�mu�l�n>o

o�n vmz kFn z p3'n vmx iQ�Fn�i�¥\uHoHo Y p�i/iB�mp Y iJn z p �LX j-iQ�mp x u Y l�k YBY u XZvmY u v hCprl�iBu XZvNY
� � ± n vmx � �ß[  u Y hCu V � YBXZvL�^Y �Fn>jBn xmX � �sx u Y lrk Y<Y p x u v hyprl8iQu XZv4[N�ß[ n vmx/� kmj«iQ�mp�j
n v nto��Crp x u v hyprl8iQu X>v " � � �f¦ �mu Y �FntjQn xmX ��l XZv l�prj vNY iB�mp�jBp8�Zprj Y n>o X>� n v n Y Ç
YBX lruHntiQu XZv ��p8i�¥2p�p v i�¥ X �tn>j<u�n>�NoHp YO{ p �ázm����z p vmx p�jWn vNx n xNV u YBY u XZv i X4Y lJ� XCX o��
iQ�mnti X lrlrkNj Y ¥\�mp v ¥¬pÓ�Fn>j«iQu�iQu X>v n�� X �mkmoHntiQu XZv u v i X Ì v prj z j X km� Y��-{ p �ázm���
x p��Fn>j<i V p v i Y � � hyu V � YBX>v��^Y jBp8�Zprj Y n>o��mn Y �¨prp v iB�mpfi X �muHl X>� V kmlJ� Y iJntiBu Y iBu�Ç
l�nto�jBp Y p�n>j<lJ� Y u v lrp/u�i Y¯x u Y l X �>prj<�®u v �A Z�Z� ��¦ �mu Y j<p Y p�n>j<lJ���Fn Y¯�LX lrk Y p x�XZv
l X>vmx u�iBu XZvNY-�LX j�p Y l�n>�mu vmz iQ�mpwjBp8�Zp�j Y nto�u vmY iBp�n x©X>� n xmx j<p YBY u vmz iQ�Np¢�NjQn>l8iQu�Ç
l�nto&qskmp Y iQu XZvmY � XZY p x �Õ�¢iQ�mp�jBp8�Zp�j Y nto ]�	«° �mu�lJ�Ón Y<YBX lru�n�iQu X>v u Y�V4X jBpK�tn>oHu xT�
�¨p �LX j<p X j¯n � iBprj¯�Fn>j«iQu�iQu X>v u vmzÕÍ>� ��v oHu v p�n>jWn v n>o�� Y u Y�� iQ�Np��mj X �NoHp VÊY kmj � n>lrp Y
iQ�Nj X k z �9iQ�mp-lJ� X uHl�p X>� jBp z jBp YBYBX j Y  �LX j¯p8�Nn V �mo�p �¤x p�iQp�j V u v u vmz ¥\�mp8iQ�mp�jKn
�tn>jBuHntiQp���l�n v �¨p�n xNx p x i X n§jBp z jBp Y<Y u XZv prqskFntiBu XZv ¥\u�iQ� X kNi��muHn Y u vmz iQ�Np
jBp Y kmo�i � hykNlJ�Ón v n xmx u�iBu XZvwV n��wp�n Y uHo��wj<p��>prj Y pfiQ�Np Y u zZv§X>� iB�mpfl X p8ª¡l�uHp v i Y
X>� iB�mp X iB�mprj4jBp z jBp YBY<X j Y�� n®�m�mp vNXZV p vmXZv �svmX ¥ v n Yt	<Y km�N�mjBp YBYBX j�p���prl8i �
{,� ntjBoHu vmz i XZv �P�Z�>�Õ� �

� p Y �mu�iBp�n©l�p v iQkNj<� X>� n v n>o�� Y u Y�� qskmp Y iBu XZvmY¢X>� jBp z jBp YBY<X j Y pro�prl8iQu X>v'X j
n xE` k Y i V p v i �LX j-l X �tn>jBuHntiQp Y l X>v iBu v kmp6i X ��p x prl�u x p x u vN�LX j V n>o�o�� � lrn Y pÐÇ��Õ�ÕÇ
l�n Y p � ¥\u�iQ��iQ�Np x prl�u Y u XZv jBp Y iBu vmz/XZv��LX o � o X jBpWn vmx u v iBkmu�iBu XZv jBntiQ�Nprj�iQ�mn vwXZv
�Fn>j x�V ntiQ�Np V ntiQu�l Yr�Ü¦ �mp Y iJn vNx n>j x�Y iJn�iQu Y iQu�l�n>o�o�u�iQp�jQntiBkmjBpwu Y j<p V n>j � n>�No��
Y u�oHp v i XZv iQ�mu Y u Y<Y kmp �fUWY u x p � j XZV vmX iQu vmz iB�Fnti XZv p Y � X kmo xÓvmX i�n x.` k Y i �LX j
nwl X �tn>jBuHntiQp-iB�Fnti�u Y nt��prl8iQp x �Õ�ÓiQ�mp/�mkyiJntiBu��Zp/lrn>k Y p {P� � ��� iQ�mp/o�u�iQp�jQntiBkmjBp
�mj X �Cu x p Y/vmX�z kmu x pro�u v p Y n Y i X ¥\�Fnti4l X �tn>jBuHntiQp Y�V u z �Õi-�¨pwn xmV u Y<Y uH�NoHp �LX j
n xE` k Y i V p v i�n vmx ¥\�Fn�iWn YBY k V �NiBu XZvNY ¥ X kNo x ��p v p�p x p x§�LX j V n � u vNz-Y kmlJ�»n
x p8iQprj V u v ntiBu XZvK�LX j V n>o�o�� ��¦ �Np2jBprn YBX>vf�LX j�iQ�mu Y#Y u�oHp v lrp~u Y lro�p�n>j ] iB�mp Y<X oHkyiQu X>v
i X hyu V � Y<XZv��áY �mn>jQn xNX �§n vmx iB�mpOl X �>ntjBu�n�iQp Y p�oHprl8iQu XZv �Nj X �mo�p V { n Y ¥¬pf�mnP�>p
Y p�p v u v hCprl�iBu XZvNY�[N�^[N� �Kn vmx�Ém� � �ß[ �¬jBp Y i Y�X>v l�n>k Y n>o�n Y<Y k V �NiBu XZvmY�� n vNx�Y kmlJ�
n Y<Y k V �NiQu XZvmY lrn vmvmX ig�¨p¯p8�y�mj<p YBY p x»�LX j V n>oHo��/u v iQ�mp Y iJn vmx n>j x o�n vmz kFn z p X>�
Y iQntiQu Y iBuHl Y����
��v l XZv iQjBn Y i ���LX j V kmoHntiQu vmz iB�mpKl X �tn>jBuHntiQp Y proHp�l�iBu XZv �mj X �moHp V u v iB�mpKo�n v Ç

z kFn z p X>�Tz jQn>�N� Y u V¡V p x uHntiQp�o����CuHpro xmY n z p v prjQnto Y<X oHkNiBu XZv iQ�mnti�u Y � X iQ� v nti<Ç
� Ï C.D®)R0JM>TAD®N(;J¡AØRC.D®NKC~2,;Q)P9K)$5IU�9�C.;�N�03+O),0JF!2�;�F®0�9�DG5IUE),C.DG=�÷:U.5J9�03â!;QN�9,;QM6?A4I¡ ÿDH)�Y�9,5á9,CE;?!;<):9m537$-4! AU.5�ØRFH;<M S ;Q_h9,C.;W«3¦Eì#"/N�0J+E)�03F�U.539�DG5IUW9�CE0�9mCO0J)%7�5J+EUEM�0B=EFH0IN(;/DGU�):9�0�9�DH):9,D®N�)9,;�ÐA9,?!5v5� >)�\ Ï C.;h0IM>TADHN�;qD®)8U.;<D�9�C.;�2LU.;<N�;<)�),0J2,4�U.5J2L):+>Ú�N�DG;<UI9Q¡v0I)82�;<0IM>;�2K)8N�0JU1TJ;<2,DG7�4m7�2�5J-9,CE;mM>DH)�N(+O),),DG5IUB5J7sV$CE0J=>9,;<2qñ.\
$QZADH-á=O):5IU&% )m2,;<TJ;�2K)�03F[¡î0J)�ØL;�FHF80J)�9�C.;�),+.=.2�;<)�):5I2%;�â!;QN�9Q¡�0J2,;/=E0J2�0IM>5�Ð>DHN<03F�5JU.FH4WØRC.;<UØL;�039:9K0JNKC�N�03+O),0JF�2,;Q0JM>DHU S 9,5/9,CE;m0J)�):5>N(D®0�9�DG5IUE)$DGUATJ5IFGTI;<M�ã.),;�;mZA;QN�9�DG5IU�'E\GÝI\
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kmjBn>o~n vmx��LX j V n>o �¡¦ �mp�u v �>p Y iBu z n�i X jKp8�y�mj<p Y<Y p Y lrn>k Y n>o �svmX ¥\o�p xmz p {1X jOn Y Ç
Y k V �NiBu XZvNY �fu v iB�mp � n V uHoHuHn>jKqskFn>oHu�iJntiBu��>p6iQp�j V u vmX o XZz � X>� �FntiB� x u�n z jBn V4Yr�
n vmx�X>v lrpciB�mp x u�n z jQn V u Y l XZV �mo�p�iQp � n Y u V �moHp��mj X lrp x kmjBp x prlru x p Y ¥\�mp8iQ�mp�j
nÆ�mj X � X>Y p x n x.` k Y i V p v i {1X j�j<p z j<p Y<Y u X>v �¡u Y n>�m�mj X �mjBuHntiQp§jBp�o�ntiBu��Zp§i X iQ�Np
qskFn v iQu�i��9k vNx prj¯p8�>ntoHkFntiBu XZv¤�¯¦ �mu Y �mj X l�p x kNjBp � ¥\�NuHlJ�Ó¥2p/lrn>oHo�p x iB�mp ÝJ; � Ô Ø
RC,P,�: � :ÐÖE.@58:ÐÖÛ,�7 u vd� p8Ì v u�iBu XZvw[y�ß[N� � � ¥2n Y n>�N�moHu�l�n>�mo�pW¥\�mp v iQ�mp�qskFn v iQu�i�� X>�
u v iBprjBp Y i¯u Y iQ�Npfi X iQn>oÃp���prl�i Xt��� XZv��¡�K�â� u vNY iQprn x iQ�Np x uHj<prl8i¯p���prl8iKu Y i X
�¨p¢p8�tn>oHkFn�iQp x¤� iB�mp v iQ�mp z jBn>�m�mu�l�n>o2lrjBu�iQp�jBu X>v�X>�W¦ �Np X j<p V Ém� � �^[ u Y n>�m�mo�u�Ç
l�nt�moHp ��U�V4Xyx u�ÌFp x l�jBu�iQprj<u XZv��LX j-u x p v iQu � �yu vmzÓx u�jBprl8i�p���prl8i Y»{ u � p ��� nÓ�FntiB�
l X p�ª4l�uHp v iJ��u v oHu v p�n>j V4XCx pro Y ¥\uHo�oT��p z u��Zp v u vw¦ �mp X j<p V � �^[N� � �
¦ �mu Y pÐ�mn V �mo�p�u YTvNX i&n v u YBX o�ntiBp x u vNY iJn v lrp X>�yz jBn>�m�mu�l�n>o V p�iB� XCxmY nt� X j x Ç

u vNz l�o�n>j<u�i���n vmx k vmx prj Y iQn vmx u vmzm�6��v®� n>l�i � iB�mp/l XZv lrpr�yiQkFn>o~�Fn Y u Y¯�LX jOhN|~}
n>lJ�mu�p��>p Y n v p8¥%o�p��Zp�o X>� �mjBp�lru Y u XZv iB�mj X k z � z jQn>�m� Yr��° �Fnti V n � p Y n Y p�i X>�
prqskFn�iQu X>vmY�	<Y iBjBkml8iQkmjBn>o ��� ¥\�Fn�i�n Y<Y k V �NiBu XZvmY n>j<p\p8�y�mjBp YBY p x �Õ��iQ�mp�n>kNiB� X j Y
X>�ÃY kNlJ�»prqskFn�iQu X>vmYr� ¥\�mnti�iQ�mpciBp Y iJn>�mo�p¯u V �moHu�l�ntiBu XZvNY~Xt� iB� XZY pKn YBY k V �NiBu XZvNY
n>j<p � n vNx ¥\�Fnti¯� X oHu�l��¢lroHn>u V4Y n z u��>p vÓY p8i X>� Y iBjBkml8iQkmjBn>o!p�qCkmntiQu XZvmY n x �Zprj@Ç
iQu Y p Y n>jBp Y<XZV p X>� iQ�Np¯qCkNp Y iBu XZvNY iQ�Fnti�jBprl�pru��Zp Y u V �mo�pWn vmxwV ntiB�mp V ntiBuHl�ntoHo��
�mj<prlru Y p�n vNY ¥¬prj Y �Cu�n z jQn>�m�NuHl�nto V p�iQ� XyxmY�� ¦ �Np Y p®n vNx j<proHntiQp x u YBY kmp Y u v
hN|~}ø¥\uHoHo¤��p x u Y lrk YBY p x u v iB�mp �LX oHo X ¥\u vmz-Y prl8iQu X>vmYr�
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��v �P�N�P� �\° jBu z �Õi x p8�Zpro X �¨p x �mu Y×	<V p8iQ� XCx X>� �FntiB� l X p�ª4lru�p v i Y��G� ¥\�NuHlJ�
n>o�o X ¥ Y j<p Y p�n>j<lJ�mprj Y i X l X>V �mkyiQpOiB�mp V n zZv u�iQk x p YWXt� l�n>k Y p8Çâp���prl8iKjBproHntiQu XZv Ç
Y �NuH� Yf� j XZV l X jBjBp�o�ntiBu XZv�V prn Y kNjBp V p v i Y �mj X �Cu x p x iB�mp��FntiB� x uHn z jQn V jBpr�CÇ
jBp Y p v i Y l X jBjBp�l�iBo���iQ�Np»l�ntk Y n>og�mj X l�p YBY p Y k vmx prj<o��Cu vNz iQ�Np x n�iJn � ° jBu z �Õi �áY
V p�iQ� Xyx l XZvmY u Y i Y�X>� ¥\jBu�iQu vmz n Y p�i X>� p�qCkmntiQu XZvmYr�NXZv p �LX j2p�n>lJ���FntuHj Xt� �tn>j<u�Ç
n>�mo�p Y4{���;��Q�=< � � n vmx p�qCkmntiQu vmz iQ�mp {1Y iJn vNx n>j x uHrp x �Wl X jBjBp�o�ntiBu XZv l X p�ª4lru�p v i
> ;#< ¥\u�iQ�¡n Y k V X>� �Nj XCx kml�i Y X>� �Fn�iQ�4l X p�ª4lru�p v i Y n vmx jBp Y u x kmn>oFl X j<jBp�o�ntiBu XZvmYn>o XZvmz iQ�mp �tn>jBu X k Y �FntiB� Y l XZvmv prl�iBu vmz6�?; n vmx��=<P���cv p l�n v iQ�Np v n�iBiQp V �yiÃi X
YBX o��Zp¯iB�mp Y pOp�qCkmntiQu XZvmY��LX j�iQ�mpK�Fn�iQ�¢l X p�ª4lru�p v i Y u v iQp�j V4Y�X>� iB�mp X � Y prj<�>p x
l X jBjBp�o�ntiBu XZvNYr�c° �mp v p��>prjKiQ�mp-j<p Y kmo�iBu vmz p�qskFntiQu XZvmY¯z u��Zp�n�k v uHqskmp Y<X oHkyiQu X>v
i X§YBXZV p4�FntiQ��l X p�ª4lru�p v i�@BA�CwiQ�Fn�i-u Y u vmx pr�¨p vNx p v i X>� iQ�mp { k vmX � Y p�j<�Zp x �
jBp Y u x kFn>o�l X jBjBp�o�ntiBu XZvNYr� iB�Fntigl X p�ª4lru�p v icu Y\Y n>u x i X �¨p Ö1RC587F.1Ö D¬;ÕÝr?H5 �~�â� p��>prj«�
Y p8i Xt� l X jBjBp�o�ntiBu XZv l X p8ª4lruHp v i Y > ;E< u Y l X>V �Fn�iQuH�NoHp�¥\u�iB� YBXZV p�lJ� X uHl�p Xt� �FntiB�l X p�ª4l�uHp v i Y iQ�mp v iQ�Np V4Xyx p�o�u Y~Y n>u x i X ��p G 7F.�5JI8.â;ÕÝr?H5 X j G 7A��;>?ßI8Ö D¬;ÕÝr?H5 { n>o Y<X
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l�ntoHoHp x Ir;>. G :<;>.@5BRGFIH G I8.¬Ö1RC587F.1Ö D�5BR � p8iQl � � � �¨prlrn>k Y pOu�i\u Y l�nt�Fn>�mo�p Xt� �¨prj � prl�iBo��Ìmi<iQu vNz n v � x ntiJn-¥\�Fn�i YBX p��>prj �
° �mprj<p�n Yg° j<u z �Õi �^YgV p8iQ� XCx u Y �Fn>j«iQo�� z jQn>�m�NuHl�nto�n vmx �Fn>j<iBo��¢n>o z pr�NjQn>u�l �

iQ�Np iB�mp X j<� X>�Nx uHj<prl8iQp x�z jBn>�m� Y �¨prj V u�i Y k Y i X n v nto��Crp qskmp Y iQu XZvmY�X>� iBp Y iJn>�mu�o�Ç
u�i���n vmx u x p v iQu�Ì�n>�mu�oHu�i��Wu v �mkmjBp�o�� z jBn>�m�mu�l�n>oÕiBprj V4Yr� �mjBu X j�i XWx ntiJngl X o�oHprl8iQu XZvT�
n vmx u�i¬n>o Y<X p v n>�mo�p Y k Y i X p8�CiQp vmx iQ�mp Y p¯n v n>o�� Y p Y¬� j XZV oHu v p�ntj i XfvmX>v oHu v p�n>j
X j vNXZv �Fn>jBn V p�iQj<uHl V¡XCx p�o Yr�¯¦ �Nu YcY prl�iBu XZvÓx p�n>o Y ¥\u�iB�Óu Y<Y kmp Y¯X>� iQp Y iJnt�muHo�u�i��
u v o�u v prn>j�n vmxwvmX>v �Fn>jBn V p8iQj<uHl V4Xyx p�o Y��

í�î�a�î<ï JÆþcû J¡û�óCöNñmo¯ô@û KîlL�¯ô<õ@ý�ñ#ömõ«ÿ¬ùcó ÿ�� ú�öNü�òcý¤öFòcüFñ ô
c ÿ�p¯ûÃô«ó

° �mp v ¥¬p��Õ�C� X iB�mp Y uH�pÆn V¡XCx pro Xt� iQ�Np x n�iJn�Ç z p v p�jQntiBu vmz �mj X l�p Y<Yr� iQ�Fn�i
V4Xyx p�o Xt� iQp v u V � XZY p Y j<p Y iQjBu�l�iBu XZvmY2XZv iQ�Np Y iJn�iQu Y iQu�l Y2Xt� iB�mp x n�iJnfl X oHo�prl�iBp xT�
��v�X � Y prj«�tntiQu XZv n>o Y iBk x uHp Yr� iQ�mp Y p¯jBp Y iBjBuHl8iQu XZvmY �mj X �Cu x p�iQ�mp XZv o��/�CuHp8¥ k vmx p�j
¥\�mu�lJ�/iB�mp\�Õ�y� X iB�mp Y uHrp x¡V4XCx proyl�n v �¨p�iQp Y iQp x¡X j � nto Y u�ÌFp x¤�&��v4V n v �Ol�n Y p Y��
Y kNlJ�ÆjBp Y iQj<uHl8iQu X>vmY l�n v ��p4p8�y�mj<p Y<Y p x u v iQ�mp �LX j V*X>� �prj X �Fn>j«iQuHn>o!l X jBjBp�o�n�Ç
iQu XZvmY�£#V4X jBp Y u zZv u�ÌFl�n v iBo�� � iB�mp4jBp Y iQj<uHl�iBu XZvNY ntjBp4u V �moHu�p x �Õ��iQ�mp Y iBjBkml8iQkmj<p
X>� iB�mp��FntiQ� x u�n z jQn V n>o XZv p � u vNx pr�¨p vmx p v i X>� iQ�mp v k V p�jBuHlrn>oT�tn>oHkNp YgX>� iQ�Np
�Fn>jBn V p�iQp�j Y�� n Y jBp8�Zp�ntoHp x �Õ��iQ�mp�×>Ç Y pr�FntjQntiBu XZv lrj<u�iBprjBu XZvT�
MONGP�QSR�TUR�VXWBNZY\[^]`_aWb_cRd]eV
� p �LX jBp�n xmx jBp YBY u vmz iB�mpfiBp Y iQn>�mo�p-u V �moHu�l�ntiBu XZv�Xt� Y iQj<kml�iBkmjQnto V4Xyx p�o Y�� o�p�i�k Y
ÌFj Y i�j<p��CuHp8¥ YBXZV p x p8Ì v u�iQu X>vmYO� j XZV hyprl8iQu X>v � �áÉ n vmx jBproHntiQp4iQ�mp V i X iQ�Np
Y iQn vmx ntj x¢vmX iJn�iQu X>v k Y p x u v iB�mpOhN|~} o�u�iQp�jQntiBkmjBp �
¦ �mp z jBn>�m� Y ¥2p x u Y l�k YBY u v iB�mu Y lJ�Fn>�NiBprj-j<pr�mj<p Y p v i Y p8i Y�X>��Y iQj<kml�iBkmjQnto

prqskFn�iQu X>vmY\X>� iB�mp �LX j V
|f;Lxhgc;«{ @ Èi;K���j;�� � k x � �al�lalI�nm%� { � � �P�

¥\�mp�jBpo@ Èi;�{ l XZvmvmX iBu vmz ÙN;>:Q587F.EI � Y iQn vmxmY��LX j�iQ�mp Y p8i X>� �>ntjBu�nt�moHp Yî` k xmz p x i X �¨p
u V4V p x uHntiQp�lrn>k Y p Y#X>����; n vmx ¥\�mprj<p¬iQ�Np �j; jBpr�NjBp Y p v i�p�jBj X j Y#x kmp¬i X�XZV u�i<iQp x
� n>l8i X j Yr� |�qCkmntiQu XZvÆ{ � � � ��u Y n vmXZv o�u v prn>j �yvmXZv �FntjQn V p�iBjBuHl z p v p�jQn>o�uH�n�iQu X>v�X>�
iQ�Np Y iJn vNx n>j x oHu v p�ntj�prqskFntiBu XZvNY

|f;Lx*p
qcrs ;�t

; q | q } �j;�� k x � �al�lalI�nm%� { � � ± �



¹sº�(Nº*)\¸\´cµ ³c½�´cÁ�Â ÄÆÅ�Â¯· ¾ ¶&·~½�¶Ã¿@Á+) ± � [
u v ¥\�muHlJ�2@ Èi; l X jBj<p Y � XZvmx i X iQ� X>Y p��tn>jBuHn>�mo�p Y�XZv iQ�mp�j � � �^Y��#X>�f{ � � ± �¯iQ�Fn�i
�Fn��Zp vmXZv rprj X l X p�ª4lru�p v i Y���U Y p�i X>� prqskFn�iQu X>vmY u v iQ�Np �LX j V	X>��{ � � � �&¥\uHo�oN�¨p
l�ntoHoHp x n � ; G Ir;>?�36,rRC58? u � prn>lJ�9p�qCkmntiQu XZv j<pr�mj<p Y p v i Y iQ�Npf�mj X l�p YBY �Õ�¢¥\�NuHlJ�iQ�Np/�tn>o�kmp {LvmX i V prjBp�o��§iQ�mp/�mj X �Fn>�mu�oHu�i��m� X>� �>ntjBu�nt�moHp ��; u YcY p�oHprl8iQp xT�/¦ �mp
z jBn>�m�vu X �yiJn>u v p x �Õ� x jQn�¥\u vmz n v ntjBj X ¥ � j XZV p8�Zprj«� V p V ��p�j X>� @ Èi; i X
�?; ¥\uHoHo���pKlrn>oHo�p x n � ; G Ir;>?�R>Ö1;PA>:<;>3 � ��v n xmx u�iBu XZv i X�� kmoHo�ntjBj X ¥ Y�� n�lrn>k Y ntox uHn z jQn V�Y � X kmo x l XZv iQn>u v n4�Nu x u�jBprl8iQp xÆ{ u � p ��xmX km�NoHp8Ç�n>jBj X ¥2p x ��n>jBl���p8i�¥2p�p v
n v ���FntuHj X>� �tn>jBuHn>�moHp Y ¥\� XZY pOl X jBj<p Y � XZvNx u vmz p�jBj X j Y n>jBp x p���p vmx p v i �
� iKu Y u V � X j<iQn v iWi X p V �N�Fn Y u�rp-iB�Fnti¯lrn>k Y nto x u�n z jQn V4Y�{ n Y ¥2p�oHo n Y iBjQn�Ç

x u�iQu X>v n>oT�Fn�iQ� x u�n z jQn V4Y � Y � X kmo x �¨p x u Y iBu vmz kmu Y �mp xw� j XZV iQ�mpK¥\u x pK�tn>jBu�p�i��
X>��z jBn>�m�mu�l�n>o V4Xyx pro Y u v iQ�mp Y iJn�iQu Y iQu�l�n>o�oHu�iQp�jQntiBkmjBp\¥\� XZY pcl XZvNY iQj<kml�iBu XZv n vmx
u v iBprjB�NjBp�iQntiQu XZv jBp Y i Y<X oHp�o�� XZv �mj X �¨prj<iBuHp Y~Xt� iQ�Np `<X u v i x u Y iQjBu��mkNiBu XZv§{,r u�u��Zp�jBu
p�i¯n>o � �P�# Ém£�° �mu�iBiQn � p�j-�P�Z�Z� £�È2X ��n vNx9° p�j V kNiB�Æ�P�Z�!" £R� n>kmj<u�iQ�p v ���Z�#" £
UWvNx prj YBYBX>v p8iwn>o � �P�>�Z�Õ� �"¦ �mp V u YBY u vmz oHu vN�CY u v iB� XZY p Y iJn�iQu Y iQu�l�n>o V¡XCx Ç
pro Y jBp��mjBp Y p v ifl XZvmx u�iQu XZv n>o&u vmx pr�¨p vmx p v lru�p Y�� ¥\�NprjBprn Y iQ�mp V u YBY u vmz o�u vm�sY u v
l�ntk Y n>o x u�n z jQn V4Y jBpr�NjBp Y p v i~n>� Y p v l�p X>� l�ntk Y n>oyl XZvNv prl8iQu X>vmY\{1Y prp vmX iQp [ n vmx
hyp�l�iQu XZv � �áÉ � � ¥\�mu�lJ� V n�� X j V n�� vNX icu V �mo��wl XZvNx u�iBu XZv ntoÃu vmx p���p vmx p v lruHp Y
u v iB�mp x u Y iQjBu��mkNiBu XZvT�
U l�n>k Y n>o V4XCx pro~¥\uHoHo~�¨p�l�n>o�oHp x�Ò ;>:QÔÕ,�=PÖ1;>7 u � u�i Y-z jBn>�m��l X>v iQn>u vNY�vmX

x u�jBprl8iQp x l��Cl�oHp Y n vmx u � u�i Y6�j; n>j<p V kyiQkFn>o�o��6u vmx p���p vmx p v i { u � p ��� u � iQ�NprjBpOn>j<p
vmX �mu x uHj<prl8iQp x n>jBl Y � �¯U V¡XCx proÃu Y IP583�Ö Ø Ò ;>:QÔÕ,�=PÖ1;>7 u � u�i YWz jBn>�m�9u Y n>l8�yl�oHu�l
n vmx u � u�i\l XZv iJntu vmY�x p���p vmx p v iWprj<j X j Yr�
�â� iB�mp �j; ntjBp V kNo�iQu��tn>jBuHntiQp vmX j V nto { n�l XZV4V¡X>v n YBY k V �NiQu XZv u v iB�mpghN|~}

oHu�iQp�jQntiBkmjBp�� � iQ�mp v iQ�mp ��; u v { � � ± �¯¥\uHoHo nto YBX ��p V kmo�iQu��tn>j<u�ntiBp vmX j V nto¬n vmx
¥\uHo�o&�¨p � kmo�o��¢lJ�Fn>jBn>l�iBprjBu�rp x �Õ�»iB�mp�l X jBjBp�o�ntiBu XZv l X p�ª4lru�p v i Y > ;#< �OU k Y p � kNo�mj X ��p�j<i�� X>�¯V kmo�iBu��tn>jBuHntiQp vmX j V n>o x u Y iBjBuH�NkNiQu XZvmY u Y iQ�Fn�i¡iB�mp»l XZvmx u�iQu X>v n>o
�tn>jBuHn v l�p ¼��wyx z � l XZvmx u�iQu X>v n>o\l X �tn>jBuHn v l�p ¼ w|{�x z � n vmx l XZvmx u�iQu XZv n>o\l X jBjBp�o�n�ÇiQu XZv l X p�ª4lru�p v i > w|{�x z � n>j<p»ntoHo�u vmx pr�¨p vNx p v i X>� iB�mp��>ntoHkmp ¸N�Ü¦ �mp Y p9n>j<p�svmX ¥ v n Y ÙN;>:Ð.ÚÖ1;>? �tn>j<u�n v lrp � l X �tn>jBuHn v lrp � n vmx l X jBj<pro�n�iQu X>v l X p�ª4l�uHp v i/n vmx
n>j<p x p vmX iQp x �s� ¼ w~} � �/¼ w�{X} � � n vmx > w|{o} � { jBp Y �¨prl�iBu��>pro��N� � ¥\�mp�jBp � n vNxÁ�n>j<p Y u vmz oHp-�tn>jBuHn>�mo�p Y n vNx � u Y n Y p8i X>� �tn>jBuHn>�mo�p Yr� } X jBp X �>prj � iQ�Np4�mn>j<iBu�n>o
l X jBjBp�o�ntiBu XZv l X p8ª¡l�uHp v i > w|{o} � u Y rp�j X u � n vmx�XZv o���u �K{��������^� �c�¯� X o xNY u viQ�Np x u Y iBjBu��mkNiQu XZvT�
¦ �mp ÙN;>:8.1Ö1;>?T:Q5ÛA>:Q5JIJI8ÖÛ,�7 � ,P5d� � ÖÛ587F. u Y�z u��Zp v �Õ�

� {`w~} � x > {Iw�} �
¼ {X} �¼ w�} � £



± � É ²!³�´cµW¶&· ¸�¹sº»²#´4¼#½y´W¾�¿r¶\À§´cÁ�Â�½�¶&¸�¼2²g¶W¼Ã¸g´W¾wÄÆÅ�Â¯· ¾&½W¿@Á©½¤Å�²#¿�´W¾�½T²#¿@· Á-²!·
u�ifu Y p�qskFn>o�i X iB�mp�l X p�ª4l�uHp v i X>�B� u v iQ�mp�o�u v prn>jfj<p z j<p Y<Y u X>v�X>�B�øXZvt�
n vmx � { iQ�mp X j x prj X>� iQ�mp Y km� Y l�jBu��Ni Y u Y p Y<Y p v iBu�n>o�� �®��v�X iQ�mp�j-¥ X j xmYr� iQ�Np
l X p�ª4l�uHp v i X>�h| u v iB�mpKjBp z jBp YBY u XZv prqskFntiBu XZv

wyx�È#|y}�É � ¸ � }�lal�l.}�É q ¸ q
u Y�z u��Zp v �Õ�

È�x � {`w~} ���S���
�E�E� ��� l
¦ �mp Y p¢l X p�ª4lru�p v i Y l�n v iB�mprj<p �LX j<p���p�p Y iBu V ntiQp x �Õ��iQ�mp V p�iQ� Xyx�X>� o�p�n Y i
Y qskFntjBp Yf{ÛÈ jB�n V prj¯�P� É "Õ� �
×���� P&��WbNGW�_cRS]IV8WfV��8M�WBNZ_cRdWfQ��+]`NcNcP�QSWb_ZRS]IV��
}»n>j �>X �Cu�n v�V4XCx pro Yc{ iQ�mp��Fn>jQntoHoHp�oFiQprj V u v iB�mpKhN|~}*oHu�iQp�jQntiBkmjBpgu Y :Q5 � G :QI8ÖE=>536,rRC58?ßI £��ç�2X oHoHp v �P�! Z�Õ� Y ntiQu Y<� ��iQ�Np�}»n>j �>X �Æ�Nj X �¨prj«i�� X>�\¦ �Np X j<p V � � ± � � £
n Y nOjBp Y kmo�i � iQ�mp Y iQntiQu Y iQu�l�n>oF�mn>jQn V p�iBprj Y2X>� }§n>j �tX �CuHn v�V4Xyx p�o Y l�n v ��p�p Y iQu�Ç
V ntiQp x �Õ� X j x u v n>j<�¢jBp z jBp YBY u XZv n v n>o�� Y u Yr����v �Fn>j«iQuHl�kmo�ntj � iQ�mpf×ZÇ Y p��Fn>jQn�iQu X>v
lrj<u�iBprjBu XZv u Y �tn>o�u x u v¢Y kmlJ� V4XCx pro YK{ �mp�jBpK¥2pKj<p Y iQntiQp ¦ �mp X jBp V � � ± �^É � �
�+� P&]`NGP�T ���¡ o�S¢ {¤£ prj V n/n vmxËÆ prn>jBo��P�! # £8� pru z prj�p8i�n>o � ���Z�Z�Õ�
¥P��IP58.EI � ;>7¨R � ;>:Q5 ×FØ IP5�ÙN;>:<;>.�5BR®ÝrM � ÖE7Ü;»+�¦0§ u FK.EDF587 � ÖHI6ÖE7¨RC5 Ø
ÙF587¨RC587F.-,(� � � ,�7¨R>ÖE.1ÖÛ,�7¨;>?�,�7 � ÖE7Ë58=>58:ÐM Ò ;>:QÔÕ,�=PÖ1;>7 36,rRC58?¬I8.1: G � . G :Q5BR; ��� ,�:<R>ÖE7CA¡.�, u©¨+ª ,�7F=>58:QIP58? MZF Ö � � ;>7¨R � ;>:Q5 vmX ic×�Ø IP5�ÙN;>:<;>.�5BR�ÝrM � ÖE7�;
+�¦0§ u Fg.LDF587 � ;>7¨R � ;>:J54RC5�ÙF587¨RC587F. � ,�7¨R>ÖE.ÚÖÛ,�7¨;>? ,�7 � ÖE7 nto V4XZY icn>oHo
Ò ;>:JÔÕ,�=PÖ1;>7»36,rRC58?ßIcI8.Ú: G � . G :Q5BRw; ��� ,�:BR>ÖE7CA/.@, u«¨
� p�l�n>k Y p�l XZvNx u�iBu XZv ntoCu vmx p���p vmx p v lrp�u V �mo�uHp Y �prj X �mn>j<iBu�n>osl X jBjBp�o�ntiBu XZv¤�t¦ �mpÐÇ
X j<p V � � ± � �OiQjBn vmY o�ntiBp Y u v i X n z jBn>�m�mu�l�n>oTiBp Y i �LX j\u x p v iQu � �yu vmz iQ� X>Y pf�mn>j<iBu�n>o
l X jBjBp�o�ntiBu XZvNY iQ�Fn�i V k Y i��tn v u Y �¢u v iB�mp V¡XCx pro �
�=]`NG]IQSQSWbNcY¬���¡ ��¡ ¥87";>7FM Ò ;>:QÔÕ,�=PÖ1;>7'36,rRC58?\I8.1: G � . G :Q5BR ; ��� ,�:<R>ÖE7CAÆ.�,�;+�¦0§ u F&.EDF5~ÙN;>:Ð.1Ö1;>? � ,�:Ð:J58?�;>.1ÖÛ,�7 > w|{o} � =�;>7FÖHIJDF5JIg0#DF587¤58=>58:�.LDF5�7¤,rRC5JI � ,�: Ø:Q5JI�ÙF,�7¨R>ÖE7CA�.�,�.EDF5§=�;>:ÐÖ1;ÕÝr?H5JI¢ÖE7 �ø×�Ø IP5�ÙN;>:<;>.�5w7¤,rRC5 � �Ð:Q,�3 7¤,rRC5 � ÖE7
u F�:Q5ÛAÕ;>:<RN?H5JIJIÓ,(�§.EDF5§36,rRC58?n® I-ÙN;>:<;>3658.@58:QI ¨ Ò ,�:Q5J,�=>58:¯F�7¤,©,�.EDF58:-ÙN;>:8.1Ö1;>?
� ,�:Ð:Q58?�;>.ÚÖÛ,�7902, G ?�R6=�;>7FÖHIJD¢��,�:�;>?E?�.EDF5�36,rRC58?n® I2ÙN;>:<;>3658.�58:JI ¨
°<Ï C.;19�;�2�-²±,¥K©´³Z±KêK£¶µ�¥�D®)m0J-�?.D S +.5I+E)<ã�),5J-/;�03+.9,C.5I2�)�;�Ð>N�FG+OM>;6N(5I2,2�;�F®0�9�;<MW;�2�2,5I2�)%?.+>9539�C.;�2K)RM>5/U.5J9<\



¹sº�(Nº*)\¸\´cµ ³c½�´cÁ�Â ÄÆÅ�Â¯· ¾ ¶&·~½�¶Ã¿@Á+) ± �P�
Ï�v jBp Y iQj<uHl�iBp x�Y p V uÞÇ«}»n>j �>X �Cu�n v¯V4XCx pro Y l�n v n>o�¥�n�� Y ��p�p V kmo�n�iQp x �Õ��}»ntj �>X Ç
�Cu�n v�V4XCx pro Y iQ�mnti�u v lroHk x p2oHntiQp v i#�>ntjBu�nt�moHp Yr� ¥\u�iQ�-iB�mp�o�n�iBiQp�j!n>l�l X k v iBu vmzc�LX j
n>o�o x pr�¨p vNx p v l�uHp Y n V4XZvmz prj<j X j�iQp�j V4Yr��È2XZvmY prqskmp v iBo�� � iB�mp¢×ZÇ Y p��Fn>jQn�iQu X>v
lrj<u�iBprjBu XZv j<p V n>u vmY �tn>oHu x u vÆY kmlJ� V¡XCx pro Y u � ¥¬p�u v iBprjB�NjBp�i-�mu x u�jBp�l�iQp x n>jBl Y
n Y p V n v ntiBu vmz�� j X>V o�ntiBp v i4l XZV4V¡X>v �FntjBp v i Yr� ¦ �mu Y¡V n�� vNX i6�¨p»� XZY<Y u�Ç
�mo�p¡u v�YBX>V p¡oHu v p�n>j Y p V uÞÇ«}»ntj �>X �Cu�n v�V4Xyx p�o Y ¥\�mp�jBp�prn>lJ��o�ntiBp v i��>ntjBu�nt�moHp
u Y j<p Y iQjBu�l�iBp x i X u v µmkmp v l�p®nti V¡XZY i�i�¥ X�X � Y prj«�Zp x �tn>jBuHn>�moHp Y�{ hC�muHj«iQp Y p8i
n>o � �P�Z�!"Õ� ����X ¥¬p��Zp�j � u�i¯�mn Y ��p�p v�Y � X ¥ v iQ�mnti¯iQ�mp/×>Ç Y pr�mn>jQntiBu XZv lrjBu�iQp�jBu X>v
jBp V ntu vmY �>ntoHu x u v-Y kmlJ�¡j<p Y iQjBu�l�iBp x/Y � Y iBp V4Yg{ hy�NuHj<iBp Y p8i n>o � �P�Z�!"Õ�&n vNxT�ÕV¡X jBp8Ç
X �Zp�j � iQ�mnti-iQ�Np¡�tn>oHu x u�i���u Y �NjBp Y prj«�Zp x ¥\�mp v iB�mp v p8i�¥ X j � l XZv iJn>u vmY l8�ClroHp Y
{ hC�muHj«iQp Y p�i�n>o � ���Z�# £²r¯XZY iBprjg�P�Z�Z�Õ� �!¦ �mp Y pcj<p Y kNo�i Y n>j<p Y k V¡V n>jBu�rp x u v iQ�Np
v pÐ�yi\iB�mp X j<p V¢�
�+� P&]`NGP�T ���¡ o�¡·¹¸¯º �»� P&��WBNcWb_cRd]IV¼R�V¼½¾P�V�P&NcWfQ�¿�R�VXP&WBN�À]o�XP�Q��cÁ
ÂÃ,�:f;>7FM6? ÖE7¤5B;>:�36,rRC58?TI8.1: G � . G :Q5BR¢; ��� ,�:<R>ÖE7CA6.@,�;wR>Ö1;PA>:<;>3ÄÃÅF20#DCÖ � D¢34;>M
ÖE7 � ? G RC5 � M � ?H5JI�;>7¨ROÝrÖ1R>ÖE:Q5 � .�5BRO;>: � IÆF�.EDF5ÃÙN;>:8.1Ö1;>? � ,�:8:Q58?�;>.1ÖÛ,�7 > w�{X} � =�;>7FÖHIJDF5JIÖ ��.LDF5f7¤,rRC5JI � ,�:Ð:Q5JI�ÙF,�7¨R>ÖE7CA6.@,6.LDF5KIP58.�,(��=�;>:ÐÖ1;ÕÝr?H5JI � ×FØ IP5�ÙN;>:B;>.�5�7¤,rRC5 �
�Ð:Q,�3*7¤,rRC5 � ÖE7:Ã ¨ {�Ç ; � DÓÝrÖ1R>ÖE:Q5 � .@5BR§;>: � k å æ^ÈÆÖHI-ÖE7F.�58:âÙ¨:Q58.@5BR§;�I4;
?�;>.�587F. � ,�3�36,�7¡ÙN;>:Q587F. k å É æ�È ¨ �
ÑFX j�oHu v p�ntj Y iQj<kml�iBkmjQntogp�qskFntiQu XZv�V¡XCx pro Y¢{1Y prp { � � ± �B� �¬¦ �Np X j<p V � � ± �ß[ u V Ç
�mo�uHp Y iQ�FntiWiQ� XZY p { n vNxÓXZv o��¢iQ� XZY p��¯�mn>j<iBu�n>oÃl X j<jBp�o�ntiBu XZvmY u x p v iQu�Ìmp x �Õ�9iQ�Np
×>Ç Y pr�Fn>jBntiQu XZv iBp Y i4ntjBp z kFntjQn v iQp�p x i X �tn v u Y �©u vmx pr�¨p vNx p v i X>� iQ�mp V4XCx pro
�Fn>jBn V p�iQp�j Y t ; q n vmx u vmx pr�¨p vNx p v i X>� iQ�Np�p�jBj X j �tn>j<u�n v lrp Y��!¦ �mu Y¬Y k zZz p Y i Y nY u V �NoHp~n vmxOx uHj<prl�i V p8iQ� XCxO�LX jÃiBp Y iBu vmz�V¡XCx p�o Yr] jBntiQ�Nprj�iQ�Fn vfzZX u vNz iB�mj X k z �
iQ�Np Y iQn vmx ntj x pÐ�Np�jBl�u Y p X>� Ì vmx u vmz n V n �Nu V k V o�u � p�oHu�� XyXCx p Y iQu V ntiBp �LX j¬iQ�Np
V4Xyx p�o �áY �Fn>jBn V p8iQp�j Y n vmxËY l X jBu vNz iB� XZY p®p Y iQu V ntiBp Y��LX j�Ìmi¢i X iQ�Np x ntiJn �
¥¬p9l�n v x uHjBp�l�iBo���iQp Y i �LX j¡prn>lJ� rp�j X �Fn>j«iQuHn>o\l X j<jBproHntiQu XZv u V �moHu�p x �Õ��iQ�Np
� jBp�p V4Xyx pro ��¦ �Np�n x �tn v iJn z p Y�X>� k Y u vmz�Y kmlJ�9iQp Y i Y ¥2p�jBp vNX iQp x �Õ�9hC�muH�mo�p��
{ ���Z���Z� � ¥\� X n>o Y<X�x p��Cu Y p x u V �moHp V p v iQntiQu XZvmY¬X>� iB�mp Y p�iBp Y i Yr�

��X ¥¬p��Zp�j � iQ�mp¯qskmp Y iBu XZv n>j<u Y p Y�X>� ¥\�mp�iB�mprj\u�i�u Y2� prn Y u��moHpWi X iQp Y i �LX j�iQ�Np
�tn Y i v k V ��p�j Xt� �prj X �Fntj<iQuHn>oNl X jBj<proHntiQu XZvmY p v iQn>uHo�p x �Õ�/n z u��Zp v/V4Xyx pro �&ÑFX j«Ç
iQk v ntiQp�o�� � iQ�mp Y p/�Fn>j«iQuHn>o&l X jBj<proHntiQu XZvmY ntjBp vmX i¯u vmx pr�¨p vmx p v i Xt� p�n>lJ� X iQ�Nprj £
iQ�Np��9lrn v �¨p x prj<u��>p x9� j X>V n6j<proHntiQu��Zpro�� YBV n>oHo v k V �¨prj Xt� �mn>j<iBu�n>o�l X jBjBp�o�n�Ç
iQu XZvmY iQ�mnti~l XZvmY iQu�iQkNiBp Y n ÝJ;�I8ÖHI �LX j!iQ�mpgp v iBuHjBp Y p8i {:Æ prn>jBo¨n vmx?£ prj V n/�P�# #�Z� �
Ê¾P�Ë|V�Rd_ZRS]IV8���¡ ��ÍÌL¸nÎ0Wf�aRS�GÁ
Ï�58.�Ð Ý85�;¡IP58.�,(�\ÙN;>:8.1Ö1;>? � ,�:8:Q58?�;>.1ÖÛ,�7NI ¨ ¦ �Fn Y u Y!Ñ ��,�:6Ð ÖHI�;�IP58.�,(��Ò�58:Q,



± �>" ²!³�´cµW¶&· ¸�¹sº»²#´4¼#½y´W¾�¿r¶\À§´cÁ�Â�½�¶&¸�¼2²g¶W¼Ã¸g´W¾wÄÆÅ�Â¯· ¾&½W¿@Á©½¤Å�²#¿�´W¾�½T²#¿@· Á-²!·
ÙN;>:Ð.ÚÖ1;>? � ,�:8:Q58?�;>.1ÖÛ,�7NI/0#DF58:Q5 { u�� Ñ ÖE3WÙ¨? ÖÛ5JI { G I8ÖE7CA§.EDF5/?�;>0#I�,(��Ù¨:J,>ÝJ;ÕÝrÖE? ÖE.1M �.EDF5!Ò�58:Q,¢,(�458=>58:ÐM§58?H5836587F.�,(��Ð ;>7¨R { uHuE� 7¤,OÙ¨:Q,JÙF58:KI G Ý8IP58.�,(� Ñ I G I8.Û;>ÖE7NII G � D¢ÖE3WÙ¨? Ö � ;>.ÚÖÛ,�7 ¨
UWv/X �Õ�Cu X k Y lJ� X uHl�p X>� n¯�Fn Y u Y!�LX j!iQ�Np�rprj X �Fn>j<iBu�n>oyl X j<jBp�o�ntiBu XZvmY p v iJn>u�oHp x �s�
n �gU6� Ã u Y iQ�Np Y p�i X>� p�qskFn>oHu�iQu�p Y�Ñ¶xßÇ > ;#< } Ó-Ô´Õ x � � k×Ö È Ìs� ¥\�mp�jBp�kÃjBn vmz p YX �Zp�j�ntoHo vmXyx p Y u v Ã n vmx È jBn vmz p Y�X �>prj\n>o�o¤�mj<p x p�lrp YBYBX j YgX>� k�u v n v � X j x p�j
iQ�mnti�n z jBp�p Y ¥\u�iB��iQ�mp�n>j<j X ¥ Y�Xt� Ã � ��vw� n>l�i � iQ�mu Y�Y p8i X>� prqskFntoHu�iBuHp Y jBpJµFprl8i Y
iQ�Np 	 �mn>jBp v i Y l�jBp�p v u vmz#� �Nj X �¨prj«i�� X>� }»ntj �>X �Cu�n v6V4Xyx p�o Yg{L¦ �mp X j<p V � � ± � �Z� �
¥\�mu�lJ��u Y iB�mp YBX kmj<lrp X>� n>oHo2iB�mp¢�mj X �mn>�muHo�u Y iQuHl¡u vN�LX j V ntiQu XZv p v l XCx p x u v n
�\U6� ��¦ p Y iBu vmz¡�LX j�iB�mp Y p-prqskFn>o�u�iBuHp Y u Y iQ�NprjBp �LX jBp Y kNª4l�uHp v i �LX jgiBp Y iBu vmz n>oHo
iQ�Np Y iJntiBu Y iBuHlrn>oFlroHn>u V4Y�X>� n�oHu v p�n>j~}§n>j �tX �CuHn v�V4Xyx p�o � } X j<p X �Zp�j � ¥\�Np v iQ�Np
�Fn>j<p v i Y p�i Y�Ø!Ù�; n>j<p o�n>j z p � u�i V n��¯�¨p¬� XZYBY uH�mo�p!i XgY p�oHprl8i!n V4X jBp p�l XZvmX>V u�l�n>o
�Fn Y u Y�� n Y�Y � X ¥ v u v iQ�mp v pÐ�Ci�iB�mp X j<p V¢��Ú
�+� P&]`NGP�T ���¡ o�¡�¹¸-½�NcWB� � RSÛiWfQyÎ0Wf�aRS�GÁ
Ï�58. { k � È � Ý85�;4ÙN;>ÖE:�,(�47¤,�7¨;ÕRjH�; � 587F.\7¤,rRC5JI/ÖE7Ü;¢+�¦0§Ã^F¯;>7¨R»?H58. � ;#< Ý85
;>7FM§IP58.O,(�47¤,rRC5JI¡.EDN;>.K;>:Q5 � ?H,PIP58:4.@, k .EDN;>7ÜÈ�ÖHI�.�, k ;>7¨R»I G � D�.LDN;>. � ;#<×FØ IP5�ÙN;>:<;>.@5JI k �Ð:Q,�3ÝÈ ¨�Þ DF5\IP58.2,(�ßÒ�58:Q,�ÙN;>:Ð.1Ö1;>? � ,�:Ð:Q58?�;>.1ÖÛ,�7NI Ñ¶xßÇ > ;#< } �àÕ á x� � k~Ö È Ì F � ,�7NI8ÖHI8.ÚÖE7CA¢,(��,�7¤5�58?H5836587F.�ÙF58:O7¤,�7¨;ÕRjH�; � 587F.TÙN;>ÖE:¯F � ,�7NI8.ÚÖE. G .@5JI-;ÝJ;�I8ÖHI���,�:K.EDF5¯IP58.\,(��;>?E?IÒ�58:Q,cÙN;>:Ð.1Ö1;>? � ,�:Ð:J58?�;>.1ÖÛ,�7NI-587F.Û;>ÖE?H5BR�ÝrM=Ã ¨
¦ �mp X jBp V � � ± � � Y iJntiBp Y iQ�Fn�i�iQ�mp Y p�i X>� rp�j X �Fn>j<iBu�n>ogl X jBjBp�o�ntiBu XZvNY l X j<jBpÐÇ
Y � XZvmx u vmz i X ;>7FM Y pr�FntjQntiBu XZv �¨p�i�¥¬prp v§vNXZv n xE` ntlrp v i vNXyx p Y u v iQ�mp x u�n z jBn V
p v l�n>� Y kmo�n�iQp Y n>o�oyiB�mp Y iQntiQu Y iQu�l�n>oyu vN�LX j V ntiQu XZv l XZv �Zp��>p x �Õ�/nco�u v prn>j }»ntj �>X Ç
�Cu�n v�V4Xyx pro ��U �mj XyXt�2X>�¬¦ �mp X jBp V � � ± � ��u Y¯z u��Zp v u v Æ p�n>j<o~n vmx }§p Y � � nti
{ ���Z�Z�Õ� �
|#�mn V u v u vmz/Ñ u z kmj<p�� � � � ¥2p Y p�p�iB�Fntigp�ntlJ� X>�&�LX oHo X ¥\u vmz i�¥ X6Y p�i Yg�LX j V¡Y

n��Fn Y u Y��LX j�iQ�Np V4XCx proTu v iQ�mp¯Ì z kNjBp ]
Ñ � x Ç > Ä�� } � x � � > Í � } Ä x � � > Í � } Ä x � � > � � } Í Ä x � � > � � } Í Ä x � Ìî�Ñ � x Ç > Ä�� } � x � � > Í � } Ä x � � > Í � } � x � � > � � } Ä x � � > � � } � x � Ì&l { � �ß[ �
¦ �mp �Fn Y u Y\Ñ � p V �mo X � Y iQ�mp �FntjBp v i Y p�i Ø!Ùâ;��LX j Y pr�mn>jQntiBu vmz k � j XZVÈ �®{ kãÖ È � �ß� n Y u Y�Ñ � ��X>v iQ�mp X iQ�mp�j��Fn vmxT� p V �mo X � Y�Y<V ntoHoHp�j Y pr�FntjQnti«Çu vNzÆY p8i Y n vNx iQ�sk Y oHprn xmY i X iBp Y i Y u v � X o��Zp � p�¥¬prj�jBp z jBp YBY<X j Y�� � X iBp»iQ�Fn�i
ä Ï C.;�=O5v),),DH?.DGFHDG9P419,CE039RFGDHU.;<0J2R-/5AM.;�F®)�-/0�41=!5I)�),;<)�)$-/5I2,;%;<N�5JU.5I-áD®N�0JF#?E0J),;<)�N�0J-/;h9�5-�4B0�ØL0J2,;<U.;<)�)$M.+.2,DHU S 01N(5IUATJ;�2K)�0�9,DH5JU6ØRD�9�C�åq5AM�æ Njçh5IUE03F®M�\



¹sº�(Nº*)\¸\´cµ ³c½�´cÁ�Â ÄÆÅ�Â¯· ¾ ¶&·~½�¶Ã¿@Á+) ± �>�

X

X1

X2 3

X5

X4

Ñ u z kmjBp�� � � ] } Xyx pro�iQp Y iQn>�moHp�¥\u�iQ��i�¥ X j<p z j<p YBY<X j Y/�LX j-prn>lJ� V u YBY u vmz oHu vm�
{ p�qskFntiQu XZv�{ � �^[ �<� �

p�ntlJ� V p V ��p�j Xt� n»�Fn Y u Y l X jBj<p Y � XZvNxmY i X n V u YBY u vmz n>jBj X ¥ u v iB�mp �\U6�/£
iQ�NprjBp �LX jBp � iQ�mp v k V �¨prj X>� iQp Y i Y j<prqskmuHj<p x i X �tn>oHu x ntiBp�n �gU6� u Y prqskFn>o!i X
iQ�Np v k V ��p�j X>�~V u YBY u vmz n>jBj X ¥ Y u�i¯l XZv iJn>u vmYr�K¦ �mp Y �Fn>j Y prj¯iQ�Np z jQnt�m� � iQ�Np
V4X jBp/u�iOl X>vmY iBjQn>u vmY iB�mp6l X �>ntjBu�n v lrp V n�iQjBuÞ��n vNxÆV¡X jBp�iQp Y i Y n>jBp4jBp�qskmuHj<p x
i X �>prjBu � ��iQ� XZY pKl X>vmY iBjQn>u v i Yr�

í�î�a�î�a J¡û�óCömõ«ù�� ömþcû²J¡û�óCöNñmo¯ô«û
��v oHu v p�n>j Y iQj<kml�iBkmjQn>o�p�qCkmntiQu XZvwV¡XCx pro Yr� iB�mpK�Õ�y� X iB�mp Y uHrp x lrn>k Y nto�jBproHntiQu XZv Ç
Y �NuH� Y ��p8i�¥2p�p v �tn>jBuHn>�mo�p Y l�n v ��p¬p8�y�mjBp YBY p x u v iQ�mp �LX j V X>� n x u�jBprl8iQp x-z jQnt�m�
n vmvNX iJntiBp x ¥\u�iQ�Æl X p8ª4lruHp v i Yr��Y<XZV p¡ÌN�yp x n§�mjBu X jBu { k Y kFn>o�o���i X rp�j X �fn vmx
YBX>V p � j<prp-i X �tn>j«� �-¦ �Np4l XZv �Zp v iBu XZv n>o V p8iQ� XCx9�LX jWiBp Y iQu vNz¢Y kmlJ��n V4XCx pro
n z ntu vmY i#iQ�Np x ntiQnWu v � X o��Zp Y i�¥ X¯Y iJn z p Yr�!Ñ uHj Y i � iQ�mp � jBprp2�Fn>jQn V p8iQprj Y n>j<p�p Y iQu�Ç
V ntiQp x �Õ�Ku�iQprjBntiQu��Zp�o�� V n��yu V u�ru vNz n�Ìmi v p YBYÃV p�n Y kmjBp Y kNlJ�-n Y iQ�Np~o�u � proHu�� XCXyx
� k v l8iQu XZvT� hyp�l XZvNxT� iQ�mpfl X �tn>jBuHn v lrp V ntiBjBuÞ�¢u V �moHu�p x �s�¢iQ�Np-p Y iQu V ntiBp x �Fn�Ç
jQn V p8iQprj Y u Y l XZV �Fn>j<p x i X iQ�mp Y n V �mo�p�l X �tn>jBuHn v lrp Y n vmx n Y iQntiQu Y iQu�l�n>o&iQp Y i
u Y n>�m�mo�uHp x i X�x prl�u x p¯¥\�mp8iQ�mp�j�iQ�mp¯oHntiBiBprj�l X kmo x�X jBu z u v ntiBp � j XZV iB�mp �LX j V prj
{,�¬X oHo�p v �P�# >� £�È � X k§n vmxË� p v iBoHp�j¯�P�Z�Õ�Z� �
¦ �mprj<pfntjBp¯i�¥ X4V n `<X j2¥¬p�n �sv p YBY p Y i X iB�mu Y n>�N�mj X ntlJ� ]
� � u �#Y<XZV p��Fn>jBn V p�iQp�j Y n>jBp vmX iWu x p v iQu�Ì�n>�mo�p � iB�mp v iQ�mpKÌFj Y ic�m�mn Y p V n��
� n>u�oTi X jBp�ntlJ� Y iQn>�moHp�p Y iQu V ntiBp Y\�LX j�iQ�mpO�Fn>jBn V p8iQp�j Y n vmx iB�mpOu v �Zp Y iQuÞÇ
z n�i X j V k Y i Y u V �No��6n>�Fn vmxNXZv iB�mp¯iQp Y i £



± �> ²!³�´cµW¶&· ¸�¹sº»²#´4¼#½y´W¾�¿r¶\À§´cÁ�Â�½�¶&¸�¼2²g¶W¼Ã¸g´W¾wÄÆÅ�Â¯· ¾&½W¿@Á©½¤Å�²#¿�´W¾�½T²#¿@· Á-²!·
± � u � iQ�mp V4Xyx pro � ntuHo Y i X �Fn Y<Y iQ�mp x ntiJn9Ìmi v p Y<Y iBp Y i � iQ�mpwu v �>p Y iQu z nti X j
j<prlrp�u��>p Y �>prj«��o�u�iBiBoHp z kmu x n v lrp¡n>� X kNiK¥\�muHlJ� V¡XCx pro�u vmz n YBY k V �NiBu XZvNY
n>j<pc¥\j XZvNzm�

ÑFX j�p8�Nn V �moHp �!Ñ u z kmjBp¡� � ± Y � X ¥ Y n§�mntiQ� V4XCx pro u v ¥\�mu�lJ�ÆiQ�mp4�Fn>jBn V p8iQp�j
t u Y�vmX iwu x p v iQu�Ì�n>�mo�p»u � l X � {,� � ��� � �6u Y n YBY k V p x i X �¨p9k vm�svmX ¥ vT� ¥\�NuHlJ�V p�n vmY iQ�mnti¬iB�mp V n��yu V k V oHu � p�oHuH� XyXCx�V p8iQ� XCx6V n�� � n>uHomi X Ì vNx n Y kmu�iQn>�moHp
p Y iQu V ntiBp �LX j t � iQ�sk Y �mjBp�lro�k x u vNz iQ�mp Y prl X>vmx �m�Fn Y p Xt� iB�mp9iQp Y i � hCiBuHo�o �

X Y Zα β

ε3ε2ε1

Ñ u z kmj<p�� � ± ]�U iQp Y iJn>�NoHp V¡XCx p�oTl XZv iQn>u v u vmz k v u x p v iBu�ÌFp x �FntjQn V p�iBprj { t � �
iQ�Nu YWV4XCx pro�u YgvmX o�p Y<Y iQp Y iJnt�moHp�iQ�Fn v iQ�mp XZv pfu v ¥\�mu�lJ�9l X � {:� � ��� � � x � � tu Y u x p v iBu�Ì�nt�moHp � n vmx iQ�mp9iBp Y i¢lrn v �mj X lrp�p xT� ¦ �Np Y p V4Xyx pro Y u V � XZY p»iQ�Np
Y n V p�j<p Y iQjBu�l�iBu XZvmY�X>v iQ�mp�l X �tn>j<u�n v lrp V ntiQj<u��� v n V p�o�� � iQ�Fn�i-iQ�mp��mn>j<iBu�n>o
l X jBjBp�o�ntiBu XZv > w×�f} { Y � X kmo x �>n v u Y � { u � p ��� > w|� x > w|{ > {è� �� �Zp8i¯iQ�mp V4XCx pro¥\u�iB� � j<prp¢l X � {:� � ��� � � � �Õ�©�CuHj<iBkmp X>� t �¨pru vNz�vmX>v u x p v iQu�ÌFn>�moHp � lrn vmvmX i¡�¨piQp Y iBp x§�LX j�iQ�mu Y jBp Y iQj<uHl�iBu XZv¤�
Ñ u z kmjBpg� �^[ uHoHo�k Y iBjQntiBp Y iB�mp�¥2prn �sv p Y<Y n Y<YBX lru�n�iQp x ¥\u�iQ� V¡XCx pro x u�n z>vmXZY u Yr�

hykm�N� XZY pWiQ�Np�iQj<kmp x ntiJn�Ç z p v prjQn�iQu vNzOV4Xyx pro��Fn Y n x uHj<prl8i2lrn>k Y nto¤l X>vmv prl8iQu XZv
�¨p�i�¥¬prp vÀ� n vmxêé � n YWY � X ¥ v u v9Ñ u z kmjBpf� �^[F{ nZ� � ¥\�muHo�p�iB�mpf�Õ�C� X iQ�mp Y uH�p x
V4Xyx p�o {1Ñ u z kNjBpw� �^[F{ ���B�f�Fn Y�vmX�Y kmlJ��l XZvNv prl8iQu X>vT� hCiQntiQu Y iQu�l�n>o�o�� � iQ�mp�i�¥ X
V4Xyx p�o Y�x u��¤p�jwu v iQ�mp�iQp�j V > w×ë0} � � ¥\�muHlJ� Y � X kmo x �tn v u Y �"ntlrl X j x u vmz i XÑ u z kmjBpÓ� �ß[m{ ����n vNx u Y oHp � i � jBp�p�ntlrl X j x u vmz i X�Ñ u z kmjBpÓ� �ß[m{ nÕ� ���cv lrpÓiQ�Np
v ntiBkmjBp Xt� iB�mp x u Y lrjBp��Fn v l8��u Y l�oHprn>j � iB�mp�u v �Zp Y iBu z nti X j V k Y i x prl�u x p�¥\�mp8iQ�mp�j
Y kN� Y iQn v iQu��>p �CvNX ¥\o�p xmz p ` k Y iQu�ÌFp Y nto�iQp�jQntiBu XZvOX>� iQ�mp V4Xyx proN�Õ�-n xmx u vmz pru�iQ�mp�j
n/oHu vN�6X jgn/lrkmj«�Zp x n>jBl���p8i�¥2p�p vd� n vmxãé �/�gX ¥¬p��>prj � �¨prl�ntk Y pKiQ�mp�p���prl8i
X>� iQ�mp x u Y lrj<pr�Fn v l��w¥\uHo�o���p Y �mj<p�n x§X �Zprj Y p8�ZprjBn>o#l X �>ntjBu�n v lrp¯iQp�j V4Yr��z o X �Fn>o
Ìmi v p Y<Y iQp Y i Y ¥\uHo�o vmX i¡�¨p»n>�NoHp�i X u Y<X o�ntiBp�iQ�mp x u Y lrj<pr�Fn v l���p�n Y uHo�� � |��>p v
V kmo�iQu��moHpgÌmi v p YBY iQp Y i Y\XZv �tn>j<u X k Y o X lrn>o V4XCx u�ÌFlrntiQu XZvmY¬X>� iQ�mp V4Xyx p�o {1Y kmlJ�
iQp Y i Y n>j<p��mj X �yu x p x �s� ��� h��g| � � V nP� vNX i2�NproH� V kmlJ� � ��p�l�n>k Y p�iB�mpWj<p Y kmo�i Y
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(a) (b)

X

Z W Z W

X

YY

Ñ u z kmjBpK� �ß[N] } XCx p�o Y�x u��¤p�jBu vNz u vwXZv pKo X l�nto�iQp Y i � > w×ë0} � x � �

V nP�§�¨p YB� p�¥¬p x �Õ� X iQ�mp�j x u Y lrj<pr�Fn v lru�p Y u vÓx u���prjBp v i¯�Fn>j«i YcX>� iB�mp V4Xyx p�o �
Y kNlJ�©n Y iB�mp Y km� z jBn>�m�Æj XyX iBp x nti �¡�¢¦ �sk Y�� iQp Y iQu vmz§�LX j z o X �Fn>o!ÌNi v p YBY u Y
X>� iBp v¢X>�#X>v o�� V u vmX j�k Y pKu vwV¡XCx p�o x pr�Nk zZz u vmzm�
UWv n�iBiQjBn>l�iBu��>p2n>o�iQp�j v ntiBu��>p~i XWz o X �Fn>oZÌmi v p Y<Y iQp Y iBu vmz u Y o X l�n>oZÌmi v p Y<Y iQp Y i«Ç

u vNzm� ¥\�muHlJ��u v � X o��Zp Y oHu Y iQu vmz iQ�Np¢j<p Y iQjBu�l�iBu XZvmY u V �NoHuHp x �Õ�ÆiQ�Np V4XCx pro�n vmx
iQp Y iBu vmz iQ�mp V XZv p\�Õ� XZv p ��U j<p Y iQjBu�l�iBu XZv/Y kNlJ��n Y > w×ë0} � x � �Õ�LX j�pÐ�Nn V �NoHp �l�n v �¨p4iBp Y iBp x o X l�n>o�o��¢¥\u�iQ� X kNi V prn Y kNjBu vNzd� X j�n v � X>� u�i YKx p Y lrp vmx n v i Yr�
iQ�sk Y�� p�pr�mu vmz p�jBj X j Y n YBYBX lruHntiQp x ¥\u�iQ�¢iQ� XZY p V p�n Y kmj<p V p v i Yg� j XZV u v iBprj � prj«Ç
u vNz ¥\u�iB��iB�mp6iQp Y i �LX j > w|ëì} � x � � ¥\�NuHlJ��u Y iQ�Np6jBprn>o YBX kmj<lrp Xt� iQ�mp¡o�n>l �
X>� ÌNi � } X j<p z p v prjBn>oHo�� � i��C�mu�l�n>o�hN|~} V4Xyx p�o Y n>j<p X>� iBp v l�o XZY p§i X �¨pru vNz
	<Y ntiQkmjBntiQp xT��� l�o�n>u V u vmz �mkyiWn � p8¥ jBp Y iQj<uHl8iQu X>vmY u v iQ�Np �LX j V�Xt� n � p�¥"p xmz p Y
V u YBY u vmz-� j XZV oHn>j z p �mX iB�mprj«¥\u Y p�k v j<p Y iQjBu�l�iBu��Zp x uHn z jBn V¡Y��m��X lrn>o�n vmx¢x uHj<prl8i
iQp Y i Y#�LX j�iQ� XZY p�jBp Y iBjBuHl8iQu XZvmY n>jBp V¡X j<p2j<proHuHn>�mo�p!iQ�Fn vfz o X �mn>oÕiQp Y i Y��ÕY u v lrp¬iB�mp��
u v � X o��>p � p�¥¬prj x p z jBp�p YcXt��� jBprp xmXZV n vmx n>j<p vmX iWl XZv iQn V u v ntiBp x ¥\u�iQ�9u�jBjBp�o�Ç
p��tn v i V p�n Y kmjBp V p v i/prjBj X j Y���¦ �mp V u Y<Y u vmz p xNz p Y n>�N�mj X ntlJ� x p Y l�jBu���p x u v
hyp�l�iQu XZv � � ± � �-�mj X �Cu x p Y n Y � Y iQp V ntiBuHlf¥2n�� X>� x p�iQp�l�iBu vmz n vNx p v k V prjQn�iQu vNz
iQ�Np�o X lrn>o�iBp Y i Ygv prp x p x¢�LX j�iQp Y iQu vmz n z u��Zp v§V4XCx pro �

í�î�a�î�� c ÿ�p¯ûÃô�bÜígò¯õ
î�ñ ô@ûÃùcý�û
��v hyprl8iQu X>v ± �^['{,� p8Ì v u�iBu XZv ± �ß[N�^[ �¡¥¬p x p�Ì v p x i�¥ X�Y iQjBkNl�iQkNjQn>o¯p�qCkmntiQu XZv
V4Xyx p�o Y i X ��p X � Y p�j<�tntiQu XZv n>o�o��¯p�qskmu��tn>o�p v i#u � p��>prj«�-�mj X �Fn>�mu�oHu�i�� x u Y iQj<uH�mkNiBu XZv
iQ�mnti-u Yfz p v prjBntiQp x �s� XZv p X>� iQ�mp V¡XCx pro Y lrn v n>o YBX �¨p z p v prjBntiQp x �Õ��iQ�Np
X iB�mprj �Æ��vÜY iJn vNx n>j x hN|~} ��V4XCx pro Y n>jBp¢n Y<Y k V p x i X �¨pwoHu v p�n>jfn vmx©x ntiQn
n>j<p¡lJ�FntjQn>l8iQprj<uH�p x �Õ�®l X �tn>jBuHn v l�p V ntiBjBuHl�p Y���¦ �sk Yr� i�¥ X9Y kmlJ� V4Xyx p�o Y n>j<p
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X � Y prj«�>n�iQu X>v n>oHo��fu vmx u Y iQu vmz kmu Y �Fnt�moHp�u � iB�mp��4ntjBp � ,�=�;>:ÐÖ1;>7 � 5¯5nï G ÖE=�;>?H587F. � iQ�Fn�iu Y�� u � p��>prj<��l X �tn>j<u�n v l�p V ntiQj<u�� z p v p�jQntiBp x �Õ� XZv p V4XCx pro { iB�mj X k z � Y<XZV p
lJ� X u�lrp X>� �FntjQn V p�iBprj Y �Ol�n v nto YBX ��p z p v prjBntiQp x �s��iQ�mp X iQ�mp�j ��� i-l�n v �¨p
p�n Y uHo��w�Zprj<u�ÌFp x iQ�Fn�iWiQ�Np-prqskmu��>ntoHp v lrp-l�jBu�iBprj<u XZv§X>� ¦ �mp X jBp V � � ± �  ¡p8�CiQp vmxmY
i X l X �tn>j<u�n v lrpKprqskmu��>ntoHp v lrp �
�+� P&]`NGP�T ���¡ o�¡ð Þ 02, Ò ;>:QÔÕ,�=PÖ1;>7Ó? ÖE7¤5B;>: Ø 7¤,�:834;>?�36,rRC58?ßIO;>:Q5 � ,�=�;>:ÐÖ1;>7 � 5
5nï G ÖE=�;>?H587F.�Ö �6;>7¨R�,�7F? M§Ö �4.EDF58M�587F.Û;>ÖE?�.LDF5/Ir;>365�IP58.EI¢,(�+Ò�58:Q,/ÙN;>:Ð.ÚÖ1;>? � ,�: Ø:Q58?�;>.ÚÖÛ,�7NI ¨ Ò ,�:Q5J,�=>58:¯F\.102,6I G � D936,rRC58?ßI�;>:Q5 � ,�=�;>:ÐÖ1;>7 � 5/5nï G ÖE=�;>?H587F.�Ö ��;>7¨R,�7F? M�Ö �O.LDF58ÖE: � ,�:Ð:J5JI�ÙF,�7¨R>ÖE7CA/A>:<;8ÙFDÕIKDN;>=>5-.EDF5�Ir;>365OIP58.EI¡,(�/5BRPAC5JI-;>7¨Rw.EDF5
Ir;>365cIP58.EI�,(��ñ Ø I8.Ú: G � . G :Q5JI ¨
¦ �mp�ÌFj Y i¢�Fn>j<i X>�O¦ �mp X jBp V � � ± � " x p�Ì v p Y iQ�mpÓiBp Y iQn>�mo�p®u V �NoHuHlrntiQu XZvmY4X>�
}»n>j �>X �Cu�n v§V¡XCx p�o Yr�¬� i Y iJn�iQp Y iQ�Fn�i � u v¢vmXZvmV n v u��mkmoHntiQu��Zp Y iQk x u�p Y�� }»ntj �>X Ç
�Cu�n v�Y iQj<kml�iBkmjQn>o�prqskFntiBu XZv�V4XCx pro Y l�n vmvmX i��¨pciQp Y iBp x��LX j�n v � � p�ntiBkmjBp X iQ�mp�j
iQ�mn v iQ� X>Y p�rp�j X �Fntj<iQuHn>oÃl X j<jBproHntiQu XZvmY iQ�Fnti�iQ�mp/×>Ç Y pr�mn>jQntiBu XZv iQp Y iKjBp8�Zprn>o Y��
� i�n>o YBX �mj X �Cu x p Y n Y u V �mo�pfiQp Y i �LX j¯prqskmu��tn>oHp v lrp-iB�Fnti�jBp�qCkNuHjBp Yr� u vNY iQprn x�X>�
lJ�mp�l � u vmz n>oHo�iQ�NpK×ZÇ Y p��Fn>jQn�iQu X>v l X>vmx u�iBu XZvNYr�NV prj<pro��6n-l XZV �Fn>jBu YBXZv6X>� l X j<jBpÐÇ
Y � XZvmx u vmz p xNz p Y n vmx iQ�NpruHj x u�jBp�l�iQu XZv n>o�u�iBuHp Y��
��v Y p V uÞÇ«}»ntj �>X �Cu�n v�V4Xyx p�o Y§{,�\U6�¯Y ¥\u�iQ��l X jBj<proHntiQp x prj<j X j Y � � iQ�mp»×ZÇ

Y p��Fn>jBntiQu XZv lrj<u�iQp�jBu XZv u YOY iBuHoHo �tn>oHu x��LX jfiBp Y iQu vNz u vmx p���p vmx p v lru�p Y¢{1Y prp ¦ �mpÐÇ
X j<p V � � ± �^[ � � �mkNiOu vmx pr�¨p vmx p v lrp¡prqskmu��>ntoHp v lrp vmX o XZvmz p�j�u V �NoHuHp YcX � Y prj«�>n Ç
iQu XZv n>oyprqskmu��>ntoHp v lrp �óò/¦ ¥ X�V4Xyx p�o Y iQ�Fnti p v iJn>u�oyiQ�Np Y n V p Y p8i Xt� �prj X �mn>j<iBu�n>o
l X jBjBp�o�ntiBu XZvNY n V4XZvmz iQ�mp X � Y p�j<�Zp x �tn>j<u�n>�NoHp Y¬V n��4�Zp8i�u V � X>Y p x u���prjBp v i�u v Ç
prqskFntoHu�i��¡l X>vmY iBjQn>u v i Y\XZv iQ�mp¯l X �>ntjBu�n v lrp V ntiQj<u�� � �gp��Zp�j<iB�mpro�p YBY���¦ �mp X j<p V4Y
� � ± �^[ n vmx � � ± � " Y iQu�oHos�mj X �Cu x p v p�lrp YBY ntj<�-l XZvmx u�iQu XZvmY��LX jÃiBp Y iQu vNz prqskmu��>ntoHp v lrp �
½¾P�VXP&NGW�_cR�VXôUõ�ö�÷�R¤øBWBQSP�Ve_�À]o�XP�Q��
� � �¨prj V u�iBiBu vmz ntjBj X ¥ Y i X �¨p�jBp8�Zprj Y p x n Y o X>vmz n Y�vmX ñ Ç Y iBjBkml8iQkmj<p Y n>j<p
x p Y iQj X �Zp x»X j�lrj<p�ntiBp xT� ¥¬pOlrn v k Y p ¦ �mp X jBp V � � ± � "-i X/z p v prjBntiQpKp�qCkNu��tn>oHp v i
n>o�iQprj v ntiBu��Zp Y i X n v �'}»n>j �>X �Cu�n v'V4Xyx p�o � }§p�p �	{ �P�Z�Õ�Z��n vmxËÈ �muHl � prjBu vmz
{ ���Z�Õ�Z� Y � X ¥¬p x iB�Fnti � æ � l�n v ��pOjBpr�No�n>l�p x �Õ� � å � u � n vmx»X>v o��
u � n>o�o��Fn>jBp v i Y�X>�á� n>jBp4n>o YBX �Fn>jBp v i Y�X>�1�4��¦ �mp���n>o YBXwY � X ¥¬p x iB�Fnti ���LX j
n v �6i�¥ X prqskmu��tn>oHp v i V¡XCx pro Yr� iQ�mp�jBpcu Y n>o�¥2n�� Y�YBXZV p Y prqskmp v lrp X>�ÃY kmlJ�wp xNz p
ù´ús;�2�-10¢03UEM ö ;<0J2,FqY:Ý<´I´»ûI_@=.2�;<),;�Uv9�;<M�03U�;(Ð.0J-á=EFG;/+E),DGU S 0�U.5JU.=O032K03-/;(9�2,D®Ná-á5>M>;<F�¡03UOMãåqDHNKCE0J2�ME):5IUdM>;<TADH),;<M�03UÀ;�Ð.03-/=.FH;�+E):DHU S FHDGUE;<032¢-/5>M>;<FH)WØRD�9�C�N(5J2�2�;�F®0�9,;QMÁ;<2,2�5J2K)Y�Z>=.DG2,9,;Q)q03UOM�åRD®NKCE0J2�M.),5JU�Ý<´I´»'I_(\
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jBp8�Zp�j Y nto Y iB�Fnti iJn � p Y¬XZv p V¡XCx p�oFu v i X iQ�Np X iB�mprj ��¦ �mu Y Y u V �moHp�j<kmoHp �LX j p xNz p
jBp8�Zp�j Y nto�l X u v l�u x p Y ¥\u�iQ��iB� XZY p¢�mj X � X>Y p x �Õ�ÜhCiQp�oHro { �P�# #"Z�-n vmx�� p�p»n vmx
� p�j Y �C�¨prj z prj { ���Z�Z�Õ� �
��v Y p V u�Ç@}»n>j �>X �Cu�n v�V4Xyx pro Y�� iQ�mp j<kmoHp Y��LX j z p v p�jQntiBu vmz p�qCkNu��tn>oHp v i

V4Xyx p�o Y n>jBp V¡X jBp�l XZV �moHu�l�ntiBp xT� ��p8�Zprj«iQ�mp�oHp YBYr��¦ �Np X j<p V � � ± � "'�Cu�pro xNY
l X>v �>p v u�p v i z jBn>�m�mu�l�n>o4�mjBu v lru��moHp Y��LX j®iQp Y iQu vmz iQ�Np l X j<jBp�l�i v p YBY©X>� p xmz pÐÇ
jBp��mo�ntlrp V p v i�jBkNoHp Y�� ¦ �NpË�Fn Y uHl �mj<u v l�uH�mo�p u Y iB�Fnti©u � ¥¬pËj<p z n>j x prn>lJ�
�mu x uHj<prl�iBp x n>jBl � å æ � n Y j<pr�mj<p Y p v iQu vmz n o�ntiBp v i®l XZV4V4XZv l�n>k Y p
� å É æ �¡� iQ�Np v iQ�mp 	 u �Q� �Fntj<i X>��¦ �mp X jBp V � � ± � "ÓjBp V n>u vmY �tn>oHu xT£
iQ�mntiWu Yr� n v �¢p xmz p8Ç�j<pr�moHn>lrp V p v i�iBjQn vmY«�LX j V ntiBu XZv iQ�mnti xNX p YWvmX i x p Y iQj X � X j
lrj<p�ntiBp4n ñ Ç Y iQj<kml�iBkmjBp/u Y ntoHo X ¥¬p xT�/¦ �sk Y��&�LX j¯pÐ�mn V �mo�p � n v p xNz p � æ �
l�n v �¨pwjBp��mo�n>l�p x �Õ�©nÓ�mu x uHjBp�l�iBp x n>jBl � å æ � ¥\�mp v p��>prj � n vmx��
�Fn��Zp vmX6X iQ�mp�jg�mn>jBp v i Yr� o�ntiBp v i X j X � Y p�j<�>p xT�6� u � p�¥\u Y p � n v p xmz p � æ �
l�n v ��p�jBpr�No�n>l�p x �Õ��nO�mu x u�jBp�l�iQp x n>j<l � å æ � ¥\�mp v p��>prj { � � � n vNxÁ�
�Fn��Zp vmX o�ntiBp v iK�Fn>j<p v i Y n vmx�{ ± �¯p8�Zp�j<���Fn>j<p v i X>�� X j � u Y nw�Fn>j<p v i X>�
� X iQ� � hykNlJ�9jBp��mo�n>l�p V p v i Y\xmX4vmX igu v iBj XCx kml�p v p�¥ ñ Ç Y iQj<kml�iBkmjBp Yr�/�gX ¥2p8�Zprj �
Y u v lrp ñ Ç Y iQj<kml�iBkmjBp Y¬V n�� vmX ¥ u v � X o��>p\o�ntiBp v i��tn>jBuHn>�moHp Yr� ¥¬p�lrn v i X o�prjQn�iQp�iQ�Np
lrj<p�ntiBu XZv�X j x p Y iQj<kml�iBu XZv©X>�gYBX>V p ñ Ç Y iQj<kml�iBkmjBp Y n Y o XZvNz n Y iQ�mu Y-xmX p Y�vmX i
nt��prl8iW�Fntj<iQuHn>o�l X jBjBp�o�ntiBu XZvNY n V¡X>vmz iB�mp X � Y p�j<�Zp x �tn>jBuHn>�mo�p Yr��Ñ u z kNjBpO� �áÉ�{ nÕ�
x p V¡XZvNY iQjBntiQp Y iQ�Fnti�iB�mp�lrj<p�ntiBu XZv X>� lrp�j<iJntu v ñ Ç Y iBjBkml8iQkmj<p Y l�n v �¨p9i X o�prj«Ç
ntiBp xT��� ��jBp8�Zprj Y u vmz iB�mpgn>jBj X ¥ � æ � ¥¬p�l�jBp�n�iQp�i�¥ X l X>v �>prj z u vmz n>j<j X ¥ Y
� æ � å � ¥\� X>Y p6iQn>uHo Y ntjBp6l XZvmv p�l�iBp xT��vmX i x u�jBprl8iQo�� � �NkNifiB�mj X k z �
n§oHntiQp v i-l X>V¡V4XZv l�n>k Y p �§¦ �mu Y u Y i X o�prjQn�iQp x ��p�l�n>k Y p � nto�iQ� X k z �®iQ�mp v p�¥
l X>v �>prj z p v l�pKnti � �mo X l �sY iB�mpW�mntiQ� { � �Q�d��� � � iB�mpWl XZvmv p�l�iBu XZv �¨p�i�¥¬prp v �
n vmx�� { iQ�Nj X k z ��iQ�Np6n>j<l«� å æ � �cjBp V ntu vmY k v �mo X l � p x n vNxT� u v®� ntl�i �
l�n vmvmX ig�¨p��No X l � p x �Õ�wn v � Y p8i X>�#X � Y p�j<�Zp x �tn>j<u�n>�mo�p Y��
° p4l�n v l�ntjBj<�ÓiB�mu Y �mj<u v l�uH�mo�p � kmj<iB�mprj��Õ� z p v prjQntoHuH�u vmz iB�mp¡l XZv l�pr�Ni X>�

ñ Ç Y iQjBkNl�iQkNjBp �c° �NprjBprn Y u v }»n>j �>X �Cu�n vÓV4Xyx pro Y n ñ Ç Y iQj<kml�iBkmjBp-u YWx p8Ì v p x n Y
i�¥ X l XZv �Zp�j z u vmz n>j<j X ¥ Y ¥\� XZY pWiJn>u�o Y n>jBp vmX i�l XZvmv p�l�iQp x �s�6n-oHu vm��� ¥¬p vmX ¥
x p8Ì v p ñ Ç Y iQj<kml�iBkmjBp§n Y n v �©i�¥ X l XZv �Zp�j z u vmz n>j<j X ¥\�mprn xmY ¥\� XZY p¢iJn>u�o Y n>j<p
	<Y pr�Fn>jBn>�mo�p ��� � � IP5�ÙN;>:<;ÕÝr?H5 ¥¬p V p�n v iQ�Fn�i¡iB�mprj<p»p8�yu Y i Y n�l XZvmx u�iQu X>v u vmz
Y p8i Ð lrn>�Fn>�NoHp X>� ×>Ç Y pr�FntjQntiBu vmz iB�mpfi�¥ X iQn>uHo Yr��È oHprn>jBo�� � iQ�mp-i�¥ X iJn>u�o Y ¥\u�oHo
vmX iW��p Y pr�mn>jQn>�NoHpfu � iQ�Np��»n>jBp-l XZvmv p�l�iBp x �Õ�Ón v n>jBj X ¥ X jW�Õ�9n¡�mu x u�jBp�l�iQp x
n>j<l ��� kyi�n��Fn>uHj Xt��vmXCx p Y u v n Y p V u�Ç«}§n>j �tX �CuHn v/V¡XCx pro�lrn v �¨p�u vmY p��Fn>jBn>�moHp
p��>p v ¥\�mp v�vmX iOl XZvNv prl8iQp x �Õ��n v p xmz p {d£ p�j V n»n vmx�Æ prn>jBo��P�Z�Z�Õ� ��° u�iB�
iQ�Nu Y�z p v prjBn>oHu��ntiBu XZv u vwV u vmxT� ¥¬pKl�n v¢Y iQntiQp v prlrp YBY n>j<�¢l X>vmx u�iBu XZvNY��LX j�p xNz p
jBp��mo�ntlrp V p v i�n Y��LX o�o X ¥ Yr�
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ü G ?H5=ý�þ U�v ntjBj X ¥ � æ � u Y u v iQprj<lJ�Fn vmz p�n>�mo�pc¥\u�iB� � å æ � XZv o��6u �

p8�Zprj«� v pru z �s� X j X j��FntjBp v i X>��� u Y u vNY pr�mn>jQn>�NoHp � j XZV �6��{:� � 7¤58Ö�A�DNÝ8,�:
¥¬p V prn v n vmXCx pKl X>vmv prl8iQp x�{ i X�� �¬iQ�mj X k z �§n��mu x uHjBp�l�iBp x n>jBl � �

ü G ?H5!ÿ�þ U�v n>j<j X ¥ � æ � l�n v ��p�j<p��Zp�j Y p x u v i X×� å � XZv o���u �@�
�¨p �LX j<p-jBp8�Zp�j Y nto �~{ u��gp8�Zprj«� v p�u z �s� X j X jW�Fn>jBp v i X>��� { pÐ�Nl�oHk x u vmz
� �
u Y u vmY pr�Fn>jBn>�mo�p � j XZV � n vNx { uHuE�gp��Zp�j<� v p�u z �s� X j X j¯�Fn>j<p v i X>�� u Y
u vmY p��Fn>jQnt�moHp � j XZV �4�
ÑFX j�p8�Nn V �moHp � l XZvmY u x p�j4iB�mp V¡XCx pro�� å æ � æ �¡��¦ �Np»n>j<j X ¥

� æ � lrn vmvmX i���p�jBp��mo�n>l�p x ¥\u�iQ��nf�Nu x u�jBprl8iQp x n>jBl � å æ � ��p�l�n>k Y p
� { n v pru z �s� X j X>�h� ��u Y\Y pr�Fn>jBn>�mo�p � j XZV � �Õ��iQ�mp Y p8i Ð x¶Ç>��Ìs�~��vNx prp xT�
iQ�Np v p�¥ ñ Ç Y iQj<kml�iBkmjBp�l�jBprntiQp x nti � ¥ X kmo x jBp vmx prj � n vmx�� V n>j z u v n>oHo��
u vNx pr�¨p vmx p v i � l X>v iBjQn>j«��i X iB�mp X jBu z u v nto V4Xyx p�o �
UWY n vmX iB�mprj pÐ�mn V �mo�p � l X>vmY u x prj iQ�mp z jBn>�m�4u v¡Ñ u z kmjBpg� �áÉ�{ nÕ� �%� prj<p � u�i u Y

(a) (b)

Z Y

(c)

X

Z X Y

Z
YW

X

W

Ñ u z kmjBp�� �áÉm] } XCx pro Y �¨prj V u�iBiQu vmz'{B{ nÕ� ;>7¨R { ���B�wn vmx'�LX jB�mu xmx u vmzË{ lP��iQ�Np
jBp8�Zp�j Y nto Xt�@���4�
oHp z u�iBu V ntiQp&i X j<pr�moHn>lrp � æ � ¥\u�iB� � å æ �'X j&¥\u�iB�-ngjBp��>prj Y p x n>j<j X ¥
� å � �¨prlrn>k Y p � �mn Y�vNX¡v p�u z �s� X j Y n vmx � � iQ�mp XZv o����Fn>j<p v i X>����� u Y
u vNY pr�mn>jQn>�NoHp � j X>V �¡�/¦ �mp Y n V p�l XZvmY u x p�jQntiBu XZvmY nt�m�mo��»i X¢Ñ u z kmjBp/� �^É�{ ��� £
�tn>jBuHn>�mo�p Y � n vmxt�4� iQ� X k z � vmXZv n x.` n>lrp v i � n>j<p¡u vmY p��Fn>jBn>�moHp � ��p�l�n>k Y p6iQ�Np
�FntiB� Y\zZX u vmz-� j XZV �%i X�� iB�mj X k z � é l�n vmvmX i\�¨pK�mo X l � p xT�
U�V4X jBp4l XZV �mo�uHl�n�iQp x p8�Nn V �moHp �!XZv p¡iQ�Fnti x p V4XZvmY iQjBntiQp Y iQ�Fn�i-jBkNoHp Y �

n vmx ± n>jBp vmX i Y kNª4lru�p v i�i X p vmY kNjBpWiB�mpcoHp z u�iBu V n>l�� X>� nOiQjBn vmY«�LX j V ntiQu XZvT� u Y
Y � X ¥ v u v§Ñ u z kNjBpO� �áÉ�{ l�� ��� p�jBp � u�iWnt�m��prn>j Y iQ�mntiWj<pr�moHn>lru vmzy� æ � ¥\u�iB�
� å æ � ¥ X kmo x ��p2oHp z u�iQu V n�iQp!�¨prlrn>k Y p�iB�mp { o�ntiBp v iÐ� ñ Ç Y iQjBkNl�iQkNjBp�nti � u Y
Y �sk v iBp x �Õ�6iQ�Np¯n>jBj X ¥h� æ �¡�m��X ¥¬p��>prj � iB�mp X j<u z u v n>o V4Xyx pro Y � X ¥ Y iQ�Np



¹sº�(Nº*)\¸\´cµ ³c½�´cÁ�Â ÄÆÅ�Â¯· ¾ ¶&·~½�¶Ã¿@Á+) ±Z± [
�FntiB� � j XZV é i X�� i X �¨pg×>Ç�l X>vmv prl8iQp x6z u��Zp v � � ¥\�mp�jBp�n Y iB�mp\� XZY iQj<pr�moHn>lrpÐÇ
V p v i V4Xyx pro Y � X ¥ Y iQ�Np Y n V pf�mntiQ�Ó×>Ç Y pr�mn>jQntiBp xÓz u��Zp v � �KÈ2XZvNY prqskmp v iQo�� �
iQ�Np~�mn>j<iBu�n>otl X j<jBproHntiQu XZv > ë!{o} � �>n v u Y �mp Y u v iB�mp � XZY iQj<pr�moHn>lrp V p v i V4Xyx proZ�mkyivmX i�u v iQ�Npf�mj<prjBp��mo�ntlrp V p v i V¡XCx p�o �2U	Y u V u�o�n>j x u Y �Fn>jBu�i��wn>o YBX6X lrl�kmj Y jBp�o�n�Ç
iQu��Zp�i X iB�mpf�mn>j<iBu�n>o�l X jBjBp�o�ntiBu XZv > ë!{o} �&w �g¦ �mp X jBu z u v nto V¡XCx pro Y � X ¥ Y iQ�Fn�iiQ�Np��FntiQ� � j XZV é i XÊ� u Y �mo X l � p xT��z u��>p v×Ç � �Q�tÌs� �mkNi¯iQ�Np�� XZY iQj<pr�moHn>lrpÐÇ
V p v i V4XCx pro Y � X ¥ Y iQ�mntig�FntiQ�¢i X ��pO×>Ç�l XZvmv p�l�iQp xT�¨z u��>p v Ç � �Q�tÌs�2È2XZvmY pÐÇ
qskmp v iBo�� � iB�mp¯�Fn>j«iQuHn>o¤l X jBj<pro�n�iQu X>v > ë!{X} �&w �tn v u Y �mp Y u v iQ�Np¯�mjBp�jBpr�No�n>l�p V p v iV4Xyx p�om�mkNi~u Y k v l X>vmY iBjQn>u v p x u v iQ�Npg� XZY iQjBp��mo�ntlrp V p v i V4Xyx p�o � � � |!�yu x p v iBo�� �
u�ifu YOvmX i�p vmX k z ��i X u V � X>Y p6j<kmoHp Y-XZv iB�mp��Fn>j<p v i Y n vNx�v pru z �s� X j Y-X>�1��£
jBp V¡X iQpKn v l�p Y i X j Y-{ p �ázm�Ié � Y � X kNo x ��pKl XZvmY u x prj<p xT� i XyXm�
¦ �mp Y pwjBkmo�p Y n>j<p ` k Y i4n � p8¥ Xt� iQ�mp�u V �mo�uHlrntiQu XZvmYKX>� iQ�mp�×ZÇ Y p��Fn>jQn�iQu X>v

lrj<u�iBprjBu XZv ¥\�Np v n>�m�NoHuHp x i XÆY p V uÞÇ«}»n>j �>X �Cu�n vÜV¡XCx p�o Yr�'U*v prlrp YBY n>j<� n vmx
Y kyª¡l�uHp v i�lrjBu�iQp�jBu X>v4�LX j iQp Y iBu vmz iB�mpc×>Ç Y pr�mn>jQntiBu XZv prqskmu��>ntoHp v lrp Xt� i�¥ XfY p V u�Ç
}»n>j �>X �Cu�n v®V4Xyx p�o Y ¥2n Y�x p��Cu Y p x �s��hC�muHj«iQp Y n vmxê£ prj V n { �P�Z� ± � � hy�muHj«iQp Y
n vmx �gu�lJ�Fn>j xmYBXZv�{ ���Z�#"Õ��p8�CiBp vmx p x iQ�mntiWl�jBu�iQprj<u XZv i X u v lro�k x p V¡XCx p�o Y ¥\u�iB�
� prp x �Fn>l � l8�yl�oHp Yr�Á��X ¥¬p��>prj � ¥2p Y � X kNo x®� prp��Æu v®V u vmx iQ�mnti � ��p�l�n>k Y p¡i�¥ X
Y p V uÞÇ«}»ntj �>X �Cu�n vÓV¡XCx pro Y lrn v ��p��prj X Ç��Fn>j«iQuHn>o�Çâl X j<jBproHntiQu XZv prqskmu��>ntoHp v iKn vmx
�Zp8i vmX iÃl X �tn>jBuHn v l�p�prqskmu��tn>o�p v i � l�jBu�iBprj<u�n��Fn Y p xOXZv ×ZÇ Y p��Fn>jQn�iQu X>v l�n v �mj X �Cu x p
V prjBp�o��¡iQ�mp v p�lrp Y<Y n>j«�¢l XZvmx u�iQu XZvmY��LX j V4XCx proTp�qskmu��tn>o�p v l�p �

�+� P � RSôIV�RdË�ÛiWfV�ÛiPã]���õ6ö�÷�RdøbWfQdP�VI_�À ]���P�QS�
¦ �mp X jBp V � � ± � "¡u Y�V p�iB� XyxNX o XZz uHl�ntoHo�� Y u zZv u�ÌFl�n v i���p�l�n>k Y p-u�iWl�o�n>j<u�ÌFp Y ¥\�Fn�i
u�i V prn vmY i X lroHn>u V iQ�mnti Y iBjBkml8iQkmjBn>o V¡XCx p�o Y n>j<p 	 iQp Y iJnt�moHp ��{:�2X o�oHp v ���# Z� �
� � �! Õ� �����¯� i#n YBY p�j<i Y iQ�mnti�¥2p v p��>prjÃiQp Y i ; V¡XCx p�oÕ�mkNiÃjQntiB�mprj&n�¥\� X oHp � ?�;�IJI X>�
X � Y prj«�>n�iQu X>v n>oHo���prqskmu��tn>oHp v i V¡XCx p�o Y\� j XZV ¥\�mu�lJ�»iQ�mpf�s�C� X iQ�Np Y u�rp x®V4XCx pro
l�n vmvmX i6��p x u Y iQu vNz kmu Y �mp x �Õ� n v � Y iQntiQu Y iBuHl�nto V p�n vmYr�Ë� i�n Y<Y p�j<i Y n Y ¥¬proHo
iQ�mnti2iB�mu Y prqskmu��tn>o�p v l�pWl�o�n Y<Y l�n v ��p�l XZvmY iQj<kml�iBp x�{ �Õ�¡u vmY ��p�l�iQu XZv � � j XZV iQ�Np
z jBn>�m� � ¥\�muHlJ�4iQ�sk Y �mj X �Cu x p Y iB�mp�u v �Zp Y iQu z nti X j~¥\u�iQ�¡n��Cu��Cu x jBp��mjBp Y p v iQntiQu XZv
X>� l XZV ��p8iQu vNz n>o�iQp�j v ntiBu��>p Y¡�LX j¡l XZvmY u x prjBntiQu XZvT�{� jQn>�m� Y j<pr�mj<p Y p v iQu vNz n>oHo
&�� Ï C.D®)@;�Ð.03-/=.FH;Ø�0J)@?.2�5J+ S CI9@9,5~-�4¢0�9,9,;<UI9�DG5IUW?A4��IDGU Ï DH0JUî¡�03UEM�0B),DG-/DHFH0J2@5IU.;�?A49PØL5/0JU.5JUA4A-/5J+E)L2�;�TADH;�ØL;�2K)�\&,&���U�2,;Q):=!5JUO):;�9�5q03Um03FHFH; S 039,DH5JU@9,CE039h÷:=O0�9,C�0JUE03FH4>):D®)îM>5A;<)îU.539ÙM>;<2,DHTJ;�9�C.;ÅN<03+E)�03F�9�C.;�5I2,47�2�5J-�9,CE;�M.0�9K0.¡�5J2%9�;<):9�0JUA4¢-/0	�P5J2�=E0J2:9�537LD�9m0 S 03DHUE):9@9�C.;1M.0�9K0JÿÑY�±.2�;�;QM>-103U
Ý<´�
vXA¡#=î\ÝJÝ�äJ_(¡IÔL5JFHFG;<U¢YPÝ<´�
J´E¡J=î\>X�
I_�):9�039,;QM�¡²÷,Ø$;qN<03U/9�;<):9$03UEM/2�;�P;QN�9$):9,2�+EN(9,+.2K03FO-á5>M>;<FH)<\H\G\H\ Ï CA+E)9,CE;m0J)�):;<2:9�DG5IU�9,CO0�9R9,CE;<),;�-á5>M>;<FH)RN<03U.UE539R?O;�7�0JFH),DG¯E;<M~CE0I)�FGDG9:9�FG;�?E0I):D®)<\ ÿ
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V4Xyx p�o Y u v n z u��Zp v prqskmu��>ntoHp v lrp6l�o�n Y<Y �Fn��>p���p�p vÆx p��Cu Y p x �Õ� £ prj V n»n vmx
Æ prn>jBo { �P�Z�Z�Õ� {LY prp�hyprl8iQu XZv ± � "Õ� � hC�muHj«iQp Y p�i#n>o �C{ �P�Z� [ � � n vmxOUWvmx prj Y<YBXZv p�i#n>o �
{ ���Z�Z�Õ� � �\uHlJ�Fntj xmY<XZvÜ{ �P�Z�!"Õ� x u Y lrk YBY p Y iB�mp/jBp��mjBp Y p v iQntiQu XZv�X>� p�qskmu��tn>o�p v l�p
lroHn YBY p YgX>�&V¡XCx pro Y ¥\u�iB�wl��Clro�p Yr�
U o�iQ� X k z ��u�i2u Y iBjBkmpciB�Fnti {LX �Zprj<u x p v iQu�Ìmp x � Y iQj<kml�iBkmjQn>o¤prqskFntiBu XZv�V4Xyx pro Y

�Fn��Zp4iQp Y iJnt�moHp4u V �moHu�l�ntiBu XZvNYr� iB� XZY p¡u V �moHu�l�ntiBu XZvNY n>j<p¡�mkyi-n YBV n>oHo��Fntj<i X>�
¥\�Fnti�iB�mp V¡XCx p�o�jBp��mjBp Y p v i Yr] n Y p�i X>� lroHn>u V4Yr� n YBY k V �NiBu XZvNYr� n vmx u V �moHuÞÇ
l�n�iQu X>vmYr��Ñ n>u�oHkmj<p¡i X®x u Y iBu vmz kmu Y �©n V¡X>vmz l�n>k Y n>o\n Y<Y k V �NiBu XZvmY�� Y iJn�iQu Y iQu�l�n>o
u V �mo�uHl�n�iQu X>vmYr� n vNx � X o�uHl8�ÓlroHn>u V4Y �Fn Y �¨prp v�XZv p Xt� iQ�mp V n>u v j<p�n Y<XZvmYf�LX j
iQ�Np Y k Y �mu�lru X>v n vmx l XZvN� k Y u XZv�Y kmj<j X k vNx u vmz qCkmn v iQu�iQntiQu��Zp V p8iQ� XCxmY u v iQ�Np
YBX lruHn>o Y lruHp v lrp Y�{1Ñ j<prp xmV n v ���# �� � � � �Z� ± £Ñ�KX o x �¨prj z prjÓ�P�>� ± £K° p�j V kNiB�
�P�Z� ± � ���gX ¥2p8�Zprj � ��p�l�n>k Y pciQ�Np�� V n � p�iB�mp x u Y iQu v l�iBu XZvNY n V4XZvmz iQ�mp Y p¯l XZV Ç
� XZv p v i Y �yu��Cu x n vNx lrjBu Y � �>z jQn>�N�muHlrn>o V p�iB� XyxNY �mj XZV u Y p~i X¯V n � p\hy|¬} V4X jBp
n>l�lrpr�yiJn>�mo�p¯i X jBp Y p�ntjBlJ�mp�j Y�� j XZV n�¥\u x pc�>ntjBuHp8i�� X>�&x u Y lru��moHu v p Y��

� �Ón vmx o�n>j z p � iQ�mp4hN|~} oHu�iQp�jQntiBkmjBpO�Fn Y u z>vmX jBp x iQ�mp�pÐ�y�moHu�lru�icn v n>o�� Y u Y
X>� prqskmu��tn>o�p v i V4Xyx p�o Y���� jBprl � o�prj { �P�Z�>�Õ� � �LX j�p8�Nn V �mo�p � �LX k vmx iQ�Fnti X>v o��
XZv p X>� � ± ntj<iQu�lro�p Y u v iQ�mp�n>j<p�n Y¢X>�-Y<X l�u�n>ocn vmx �¨prj YBXZv n>oHu�i�� � Y �ClJ� X o XZz �
p��>p v n>l �svmX ¥\oHp xmz p x iB�mp�p8�yu Y iQp v lrp X>� n v p�qskmu��tn>o�p v i V4Xyx pro �¯¦ �Np z p v p�jQn>o
nti<iQu�iBk x pg�Fn Y ��p�p v iB�Fnti~iQ�mp�l XZV �Nu v ntiBu XZv4X>��x ntiJnKÌmi v p YBY n vmx6V4Xyx pro X �Zprj@Ç
u x p v iQu�ÌFl�ntiBu XZv u Y Y kNª4lru�p v i i X l XZv ÌFj V iB�mpg�s�C� X iQ�Np Y u�rp x6V4Xyx p�o � �gp�lrp v iBo�� �
� X ¥¬p��Zp�j � iQ�mp\pÐ�Nu Y iBp v l�p Xt�¤V kNo�iQu��moHp~prqskmu��tn>oHp v i V4XCx pro Y#Y p�p V4Y i X �Fn��Zp ` n v Ç
z o�p x iQ�Np v prj«�Zp YOX>� Y<XZV p/hN|~} jBp Y p�n>j<lJ�mprj Yr� }§n>l È n>o�oHk V p�i¯n>o �#{ �P�>� [N� � �
�P�# Z�2l XZv l�oHk x p x iQ�Fnti 	 iB�mpK�m�mp vmXZV p vmXZv¢X>� prqskmu��>ntoHp v i V4Xyx p�o Y j<pr�mj<p Y p v i Y
n Y prj<u X k Y �mj X �moHp V��LX j�p V �NuHjBu�l�n>o�j<p Y p�n>j<lJ�mprj Y k Y u vmz�È hm} � n vmx�	 n4iQ�NjBp�n�i
i X iQ�Np/�tn>o�u x u�i�� Xt� u v iBprj<�mjBp8iJntiBu XZv�X>��È hm} j<p Y kmo�i YQ��{ÛÈ hm} x p vmX iQp Yd	 lÐ� X Ç
�tn>jBuHn v l�p Y iQj<kml�iBkmjBp V4Xyx p�oHu vmz#�m£ iB�mu Y¯xmX p YKvmX i x u���prj � j X>V hN|~} � �mkNi�iQ�Np
iQp�j V u Y k Y p x �Õ� YBXZV p Y<X l�u�n>o Y lru�p v iQu Y i Y i X§x u Y qCkNu Y p¡prkm�N�mp V u Y iQuHlrn>oHo��9iQ�Np
l�ntk Y n>oÃl X>v iBp v i X>� iQ�mp�uHj V¡XCx p�o Y � ��� jBp�l � oHprj { �P�>�Z� � � � ± " ± ��jBp�l �>XZv p x iQ�Fn�i
	 u ��XZv p V4XCx pro¨u Y�Y km�m� X j<iBp xT�NYBX i XCX ntjBp¯n>o�o Xt� u�i Y prqskmu��>ntoHp v i V4XCx pro YQ� n vmx
�mp v lrpK�Zp v iBkmjBp x iQ�mnti 	 iQ�NpKiBprj V � ; G Ir;>?¤36,rRC58? ÖE7CA u Y n V u Y<vmXZV prj �G�hykmlJ��pÐ�yiBjBp V p Y n>jBp vmX i ` k Y iBu�Ì�n>�NoHp �&¦ �mpcpÐ�Nu Y iBp v l�p X>� prqskmu��tn>oHp v i V¡XCx Ç
pro Y u Y o X>z uHlrn>oHo��©u v p8�yu�iJn>�NoHp9u � ¥¬p®n>lrl�pr�Ni¢iQ�mp � n>l8iwiQ�Fntiwlrn>k Y n>o¯jBp�o�ntiBu XZvmY
l�n vmvmX i¬��p�u vN� p�jBj<p x¡� j XZV Y iQntiQu Y iBuHl�nto x ntiJnOn>o X>v p £ n Y ° j<u z �Õi { �P� ± � � Y iJn�iQp x¤�
	 �mj<u X j �svmX ¥\o�p xmz p X>� iQ�mp�l�ntk Y n>o�j<proHntiQu XZvmY u Y n Y<Y k V p x n Y �mjBp�jBp�qCkNu Y u�iQp � u v
hN|~} �@� kNiKiQ�Nu Y�xmX p YOvNX i V n � p�hy|¬} k Y p�oHp Y<Y n Y n�i XCX o �LX jKl�n>k Y n>o V¡XCx Ç
pro�u vmzN�¢¦ �Np V¡X �>p � j XZV iB�mp6qskFn>o�u�iQntiQu��Zp4l�n>k Y n>o~�mjBp V u Y p Y jBp��mjBp Y p v iBp x �s�
iQ�Np Y iQj<kml�iBkmjBp X>� n-�Fn�iQ� x u�n z jQn VÊ{LY prp vmX iQp [ �~i X iQ�mp¯qskFn v iBu�iQntiQu��Zpclrn>k Y nto
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l X>v lro�k Y u XZvmY n x �Zp�j<iBu Y p x �Õ�4iB�mpWl X p8ª4lruHp v i Y u v iB�mp x u�n z jBn V u Y¬v p�u�iB�mprj~k Y pÐÇ
oHp YBYOvmX jOiBjBu��yuHn>o ��È2XZvmY u x prj �#�LX j�p8�Nn V �moHp � iB�mp V4Xyx p�o x pr�mu�l�iBp x u vÆÑ u z kmjBp
� � � � ¥\�NuHlJ� � n z>X r�u¬n vmx×� kmj vm� jQn v i { �P���>�Z�Kk Y p x i X uHo�oHk Y iQjBntiQp/�mj X �moHp V¡Y
n Y<YBX lru�n�iQp x ¥\u�iQ��prqskmu��>ntoHp v i V¡XCx pro Yr�wU o�iQ� X k z ��iB�mu YOV¡XCx p�o~u YOY ntiQkNjQntiBp x
{ u � p ���#` k Y i¯u x p v iQu�Ìmp x �gn vmx n>o�iQ� X k z �»u�iW�mn Y�{ ntico�p�n Y iÐ� ± � Y p V uÞÇ«}»ntj �>X �Cu�n v
prqskmu��tn>oHp v i V4Xyx pro Y�� Ì vmx u vmz iB�Fnti�iQ�mp~u v µFkmp v lrp X>�������������»XZv����������� "!$#
u Y n>o V4XZY i¬iB�mjBp�pWiQu V p Y2Y iBj XZvNz prj {LXZv n Y iJn vmx n>j x u�rp x�Y l�ntoHpP��iQ�Fn v iQ�mpcu v µFkyÇ
p v lrp X>�%�&!%')(� *�� "!$("XZv+���,���-�� "!)# u YKY iBuHoHoÃ�Zp�j<�®uHo�oHk V u v n�iQu vNz  uÞi�iQp�oHo Y
k Y n>� X kNi¡iQ�mp»jBproHntiQu��Zp9p8�¤p�l�iBu��Zp v p Y<YwX>��x u���prj<p v i��¨pr�Fn��Cu X j V¡XCx u�Ìml�ntiBu XZv
� X oHu�lruHp Y u �\YBXZV p�n>j<p �CvNX ¥ v i X u v µFkmp v lrp ����������� n vmx©X iB�mprj Y.�&!/')(0 21
�� 3!)(W��¦ �mp Y u zZv u�Ìml�n v l�p Xt� iQ�Nu Y qCkmn v iQu�iQntiQu��ZpOn v n>o�� Y u YgXZv � X o�uHl8�wn v n>o�� Y u Y
V nP�-��p V4X jBp x jBn V n�iQuHl¬¥\�mp v n��Fn�iQ�4l X p�ª4lru�p v i¬iBkmj vNY¬v p z ntiBu��Zp�¥\�mu�oHp�iQ�Np
l X jBjBp Y � XZvmx u vmz l X jBj<pro�n�iQu X>v l X p8ª¡l�uHp v i V prn Y kmj<p Y � XZY u�iQu��Zp � hykmlJ�wqskFn v iQu�iJn�Ç
iQu��Zp�j<p Y kmo�i Y�V n����Fn��Zp\�mj X>�LX k vmx u V �mn>l�i XZv � X oHu�l�� x prl�u Y u XZvmY�� n vmx o�p�n>j v u vmz
iQ�mnti�iQ�mp Y p�jBp Y kmo�i Y n>jBp¯o XZz uHlrn>oHo��/u V �moHu�p x �Õ��iB�mp x ntiJn4n vmx iB�mpKqCkmn>oHu�iJntiBu��Zp
�mj<p V u Y p Y p V �¨p xmx p x u v iB�mp x u�n z jQn VÎY � X kNo x�V n � p�iQ�mp¢�Fn Y u Y��LX j�� X oHu�l��
x p�lru Y u XZvNYgV4X j<pWiQjBn vmY �mn>jBp v igi X/x p � p vmx§X j�i X l�jBu�iBuHl�uHrp �

.65 .23

AFFECT COGNITION

BEHAVIOR

.83

Ñ u z kmjBp6� � � ]�Ïgv iBp Y iJn>�mo�p V4Xyx pro x u Y �mo�n��Cu vNz qskFn v iQu�iJntiBu��>p¡lrn>k Y nto2u vy�LX j V n�Ç
iQu XZvwx prj<u��>p xT�
��v Y k V4V n>j<� ��YBX lru�nto Y lruHp v iQu Y i Y�v p�p x vmX iwn>�Fn vNxmXZv hN|~} n>o�i XZz p8iQ�mp�j £

iQ�Np�� v prp x�X>v o���n>�Fn vmxmXZv iB�mp vmX iQu X>v iQ�mnti/hN|~} u Y n V p�iB� Xyx�X>� .@5JI8.1ÖE7CA
l�ntk Y n>o V¡XCx pro Yr� hsiQjBkNl�iQkNjQn>o!p�qskFntiQu XZvÓV4Xyx p�oHu vmz u Y n V p�iB� XyxÓXt� iQp Y iQu vmz n
iQu v � � jQn>l8iQu X>v4Xt� iQ�Np��mj<p V u Y p Y iQ�Fnti V n � pgkm�6n�lrn>k Y nto V4XCx pro�n vNxT� u v lrn Y p Y
¥\�mp�jBp¬iB�Fnti � jQntl�iQu XZv u Y��LX k vmx i X ��p~l X>V �Fn�iQuH�NoHp#¥\u�iQ�KiQ�mp x ntiQn � iB�mp V p�iB� XCx
pro�kmlru x ntiBp Y iB�mp v prlrp YBY n>j<��qskFn v iBu�iQntiQu��Zp~l XZvmY prqskmp v lrp Y¬X>� � X iB�OiQ�Np��mjBp V u Y p Y
n vmx iQ�Np x ntiJn �/� i �LX o�o X ¥ Yr� iB�mp v¤� iB�Fnti�k Y p�j Y�X>� hN|~} Y � X kmo x l X>v lrp v iBjQntiBp
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XZv p8�Nn V u v u vmz iB�mpWu V �NoHuHl�u�i!iB�mp X jBp�iBuHlrn>o��mjBp V u Y p Y iQ�Fn�i2p v iBprj¬u v i X n V4Xyx p�o �
UWY ¥¬p�¥\uHo�o Y prp/u v hyp�l�iBu XZv � �áÉm��z jBn>�m�mu�l�n>o V p8iQ� XCxmYcV n � p-iQ�mp Y p/�mjBp V u Y p Y
�Cu��Cu x n vNx �mj<prl�u Y p �

ã�ä�4 . `�d0/2123 d ç ê æ ê9a ç�è�ì�5 d�6 ì 5 ì�è�7

í�î���î<ï 8»ñ�üFñml ûTömû�ü�K�p¯û&ù2ömõ39Ký�ñ#ömõ@ÿ2ù õ«ù �¡õ«ùcû�ñ�üùc ÿ�p¯ûÃô«ó
È2XZvmY u x p�j6n x uHj<prl8iQp x p xmz p � æ � p V �¨p xmx p x u v n®�FntiQ� x uHn z jQn V u �
n vmx oHp8i t Y iJn vmx��LX jciB�mp4�FntiQ�®l X p�ª4l�uHp v ifn YBY<X l�u�ntiBp x ¥\u�iB��iB�Fnti�p xNz p �¡� iu Y ¥2p�oHo �CvNX ¥ v iB�FntiWiB�mp-j<p z j<p YBY u XZv l X p8ª4lruHp v i � {`w x > w|{ ¼ {,: ¼ w lrn v �¨px p�l XZV � X>Y p x u v i X iB�mp Y k V

� {Iw x t }<; {Iw �

¥\�mp�jBp ; {fw u Y�vmX i¢n � k v l�iBu XZv X>� t �gY u v lrp�u�i�u Y l X>V �mkyiQp x { p �^zN��� k Y u vmz° jBu z �si �^Y j<kmoHp Y � � j X>V X iQ�Nprj/�FntiB� Y l XZvmv prl�iBu vmz�� n vmx�� pÐ�ylroHk x u vmz iQ�Np
p xNz p � æ �4�9{ hykmlJ���FntiQ� Y iBjQn��Zp�j Y p¡� X iQ�®k v u x uHjBp�l�iBp x n vmx �mu x u�jBp�l�iQp x
n>j<l Yr� � ¦ �sk Y�� u � ¥2p¡jBp V4X �Zp4iQ�mp¡p xmz p � æ � � j XZV iB�mp6�Fn�iQ� x u�n z jBn V
n vmx Ì vmx iQ�mntiOiB�mp�j<p Y kNo�iQu vmz»Y km� z jBn>�m�Æp v iJn>u�o Y rprj X l X j<jBp�o�ntiBu XZv ��p8i�¥2p�p v
� n vmx��¡� iB�mp v ¥¬p �svmX ¥*iQ�mnti ; {fw x ��n vNx t x � {`w £ �mp v lrp � t u Yu x p v iQu�ÌFp xT� hCkmlJ�©p v iJn>u�o V p v i-lrn v �¨p�p Y iJn>�mo�u Y �mp x�z jBn>�m�mu�l�n>o�o��Ó�Õ��iQp Y iQu vmz
¥\�mp8iQ�mp�j � u Y ×>Ç Y pr�mn>jQntiBp x�� j XZV � { �Õ�9iQ�Np4p V �yi�� Y p8iì� x Ç>=�Ì �Wu v iQ�Np
Y kN� z jQnt�m� �4Ñ u z kmjBp4� � "�uHo�oHk Y iQjQn�iQp Y iQ�mu Y¯Y u V �mo�p-iQp Y i �LX j¯u x p v iQu�Ìml�ntiBu XZvT] n>oHo
�FntiB� Y �¨p�i�¥¬prp vÊ� n vmx�� u v iB�mp Y km� z jBn>�m�Åu�?�n>j<pW�mo X l � p x �Õ�4l XZv �Zp�j z u vmz
n>j<j X ¥ Yr� n vNx t lrn v u V¡V p x u�ntiBpro��/�¨pKprqskFntiBp x ¥\u�iQ� � {`w �° p2l�n v pÐ�yiBp vmx iB�mu Y �Fn Y u�l�u x p�ngi X l�n Y p Y ¥\�NprjBp ; {Iw u Y&vmX i!�prj X �mkNi�lrn v�¨p V n x p-rp�j X �Õ�Ón xE` k Y iQu vmz��LX j¯n Y p�i X>� �tn>jBuHn>�mo�p Y � x Ç � � � � � �alalalI� � q ÌiQ�mntigoHuHp XZv �tn>j<u X k Y ×>Çâl XZvmv prl�iBp x �FntiB� Y �¨p�i�¥¬prp vd� n vmxË�¡�2È2XZvmY u x prj\iQ�Np
�Fn>j«iQuHn>osjBp z jBp Y<Y u XZv l X p�ª4lru�p v i � {Iw�} � x > {`w~} � ¼ {X} ��: ¼ w�} � � ¥\�muHlJ�-j<pr�mj<p Y p v i YiQ�Np�jBp Y u x kmn>o#l X jBj<pro�n�iQu X>v ��p8i�¥2p�p v�� n vmxÀ� n � iBprj!� u Y�	 �Fn>j«iQu�ntoHoHp x§X kNi ���
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G αG

Y ZX X Y Z
α β β

W

(a) (b)

W

Ñ u z kmjBp2� � " ]�¦ p Y i Xt� ¥\�mp�iB�mprj Y iQj<kml�iBkmjQn>oC�Fn>jBn V p�iQp�j t l�n v ��p¬prqskFntiBp x ¥\u�iB�jBp z jBp YBY u XZv l X p�ª4lru�p v i � {`w �

�â� �%l XZv iJn>u vmY\vmX/x p Y lrp vNx n v i X>�%�¡� iB�mp v n z ntu v ¥¬pOlrn v ¥\j<u�iBp �:�
� {fw~} � x t }<; {Iw�} � �

¥\�mp�jBp ; {fw~} � j<pr�mj<p Y p v i Y iQ�mp��Fntj<iQuHn>oml X jBj<pro�n�iQu X>v ��p8i�¥2p�p v�� n vNxç� j<p Y kmo�i«Çu vNz¢� j XZVøY p8iBiBu vmz t i X rprj Xm� iB�Fnti�u Y�� iB�mp4�Fn>j<iBu�n>o#l X j<jBproHntiQu XZv u v n V4XCx pro¥\� XZY p z jQnt�m�êuE?�oHn>l �sY iQ�Np-p xmz p � æ � �mkNi¯u YcX iB�mprj«¥\u Y pfu x p v iBuHlrn>oÃi X
u ���â� � ×>Ç Y pr�FntjQntiBp Y/��� j X>V � u v uE? � iQ�mp vF; {Iw�} � ¥ X kmo x u vmx p�p x �¨p¯rprj Xu vfY kmlJ�¡n V¡XCx p�oNn vNx4Y<X ¥2p�lrn v l XZv lroHk x p2iQ�mnti � u v-X kmj X jBu z u v n>o V4Xyx pro � t u Yu x p v iQu�ÌFp x n vmx u Y prqskFnto�i X � {Iw�} � � } X j<p X �Zp�j �¨Y u v lrp � {`w~} � u Ygz u��Zp v �Õ�wiQ�Npl X p�ª4l�uHp v i X>�q| u v iQ�mp¯j<p z j<p Y<Y u X>v§X>�@� XZv�� n vmx � � t l�n v �¨p�p Y iBu V ntiQp xk Y u vmz iQ�Np�j<p z j<p Y<Y u X>v

wyx t |�}�z � ¸ � }�lalal>}�z q ¸ q } ��l
¦ �mu Y j<p Y kNo�i¢�mj X �Cu x p Y n Y u V �mo�p z jQnt�m�muHlrn>o¯n vNY ¥¬prjwi X iQ�mp�qskmp Y iQu XZvmY��

n>o�oHk x p x i X u v hyp�l�iBu XZv � � � �^[N��X>�c{ uE�\¥\�Fnti�l XZvNY iQu�iQkNiBp Y n v n x p�qskFntiQp Y p�i X>�
&P� Ï C.D®)dN<03U�?!;t):;<;�U�ØRC.;<U�9�C.; 2�;�F®0�9�DG5IUù?O;�9PØ$;<;�U à 03UOMùD�9K)d=E032�;�Uv9�)<¡�à �°²õçüHGJIJ¬ ILK�I ü�þQ¡�DH)�):+.?O)P9�D�9�+>9,;QM DHUv9,5�9�C.;�;(Ð>=.2�;<)�):DH5JU 7�5J2NMPORQ�S TÅ¡�ØRC.D®NKCt4ADG;<FHM.)°i=.FH+E)�03U�;�ÐA=E2,;Q),),DG5IUVUWORQ,S T DHUATJ5IFGTADHU S =E0J2:9�DH0JFáN�5J2�2,;<FH039,DH5JUE) 0J-/5JU S 9�C.;
T�0J2,D®03?EFG;Q)ò<ÞO	YX & 	WZ[ZWZ
	*X]\Z	KøX	,þ<ôI\sÔL;<N<03+E),;�à D®)q0I),),+.-/;<MBU.539�9�51?O;m0JU~0JUEN(;Q)P9�5J2�537s03UA4�5J7Ù9,CE;<),;T�032�DH0J?.FH;<)<¡�9,C.;<DG2��P5IDGUv9�M>;<UE),D�9P4�DH)�+.UO0�â#;<N�9�;<MÑ?A4¢9,CE;1;<ïv+E0�9�DG5IUW7�5I2�à1ã�C.;<UEN(;I¡^UWO^Q,S T DH)DHUEM>;�=!;�UOM>;�Uv9q537s°$\
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jBp z jBp YBY<X j Y n vNx'{ uHu��W¥\�mp v n»j<p z j<p YBY u XZv l X p8ª4lruHp v i��mj X �Cu x p Y n»l XZvmY u Y iBp v i
p Y iQu V ntiBp X>� n©�mntiQ�'l X p�ª4lru�p v i � ¦ �mp®n vNY ¥¬prj Y n>jBp Y k V4V n>j<uH�p x u v iQ�Np
�LX o�o X ¥\u vmz iQ�mp X jBp V§� �:Ä
�+� P&]`NGP�T ���¡·o�S¢ ¸ � RSV�ôIQdP � Ê¾]�]`NÅ�=NGR¤_ZP&NàRd]IV_��]`N©Ê^RdNcP�Û�_?õa`�P�Û�_c�GÁ
Ï�58. u Ý85�;>7FMWÙN;>.ED¢R>Ö1;PA>:<;>3�ÖE7§0#DCÖ � D t ÖHI¯.EDF52ÙN;>.ED � ,P5d� � ÖÛ587F. ;�IJIP, � Ö1;>.�5BR
0�ÖE.EDÆ? ÖE7NÔ � æ � F�;>7¨RÓ?H58. u�? RC587¤,�.�56.LDF5�R>Ö1;PA>:<;>3 .LDN;>.¯:Q5JI G ? .LI60#DF587� æ � ÖHIwRC58?H58.@5BRÑ�Ð:Q,�3 u«¨ Þ DF5 � ,P5d� � ÖÛ587F. t ÖHI�Ö1RC587F.ÚÖ D¬;ÕÝr?H5¡Ö �¡.LDF58:Q55<ÃZÖHI8.EIO;�IP58.�,(�¯=�;>:ÐÖ1;ÕÝr?H5JI � I G � D�.LDN;>. { u���� � ,�7F.Û;>ÖE7NI¯7¤,4RC5JI � 587¨RÕ;>7F.2,(� �
;>7¨R { uHu��6� ×FØ IP5�ÙN;>:<;>.@5JI � �Ð:Q,�3 � ÖE7 u�?I¨ ¥P� � Ir;>.1ÖHIdD�5JI�.EDF5JIP5�.102, � ,�7 Ø
R>ÖE.1ÖÛ,�7NIÆF�.EDF587 t ÖHI-5nï G ;>?�.@,�.LDF5K:Q5ÛA>:Q5JIJI8ÖÛ,�7 � ,P5d� � ÖÛ587F. � {fw�} � ¨+ª ,�7F=>58:QIP58? MZFÖ � � RC,P5JI¡7¤,�.WIr;>.1ÖHIP�ÐM9.LDF5JIP5 � ,�7¨R>ÖE.ÚÖÛ,�7NIÆFc.LDF587 � {`w~} � ÖHI67¤,�.K; � ,�7NI8ÖHI8.@587F.5JI8.1ÖE34;>7¨Rw,(� t { 5<Ã � 5�Ù¨. ÖE7Ó:B;>:Q5�ÖE7NI8.Û;>7 � 5JI-,(�¯365B;�I G :Q5�Ò�58:J, ��¨
¦ �mp4k Y p X>��¦ �Np X j<p V � �^[N� �¡lrn v �¨p¡u�oHo�k Y iBjQntiBp x n YK�LX oHo X ¥ Yr�6È2XZvmY u x prjKiQ�Np
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