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P QSRUT VXWSY[Z�WS\>]
^ Z#Z�_`YaW5V b[Z�cedfWSgahiW Y[W:jijiWSg k W YaW5V jiW6d�_lRnm _oQSRUT VXWqp
Y[Z#Wr\ g[Z�hFRsdt] u RvV Rew YaW5V V,k W6Wqp hxRUT WSgEwqRyZ*g{zfceW W6|*Q:R}p
b{zfceWSg/V b{z�g W6Wrg dfW5k Z*gaW Y[Z�WS\>]
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u W W6WSgfYaW{Rsh b{z�g _oQ:RUT VXWrYEZ�Wr\ Rew hiW w�VXW:_�z�hxR�zDzfc ]

� c�w b[Z#Z-_ W�WSg YEZ�WS\ hiW j>ZxZ-d csz-gad>w hiW �{Rn_o\�W:c�dfW�c�R ��\
Rew z�z-g hfW w�Vq_�z�zic � �IRew hfW Y[Z�WS\ � _�z�hxR�z�zic ] u W baZ�c�ceW
Z0T Vq_�WS\ Rew �:�F� ] � _ d�z�z-g h�QEw ��� _�z{hFR�zfceWSg RUg W6Wrg
b[Z�c�ceW YEZ�WS\ b{z�g �-�i�i� ]

��W5V zic�w b[Z#Z-_�W�WSg dfW5k Z*gaW YEZ�WS\ hfW b[Z�c�ceW6hxRsdiW �{Rn_o\?W�c
�:� _�z{hFR�zfceWSg Rew6�4Rew baZ#Z-_�hfW _oQSRUT VXWSY[Z�WS\ hfW b[Z�c�ceW6hxRsdiW
j>Z�c �S� w�VXW�_�z{hFR�zfceWSg �fZ0T h-z�V YaW5V Z�mimiW:_�bicsz-\ b{z�g W6Wrg
j>Z�c �r�F��� Rew�]

� WSg diW:j{_oQSRU\'V Z#Z0\ brRsW�_o\'z�g;VXW d#_�z�z�ht��jrZ#Z-d�T RUgiQfQ;V/�
WSgE�i]  `Z*g6baW:_¡w'RsW-¢ � w�VXW�_ £ �f�i¤f��]$¤ hfW6di� £ �f]¥�6¤
¦ �E�>§ zD_��ST RUg � £ �I]$�f¨ ¦ �E��©«ª z{_��;w1W6� � ]

¬Bg;VXWrg�wqRvVXW{RvV/]
u RvV Rew hiW Wrg[W:_­dxRsWf�®hxRsW miW�_ w1W6�6Z*gahfW h>Z#Z�_ W6Wrg Z�m;p
miW�_¯b>csz�\ b{z�g W6Wrg T � w�Vq_­Z#Z0T V Q:RvV W�WSg _oQ:RUT VXWrYEZ�Wr\
b{z�g � w�VXW�_�z�hxR�z�zic0RUg W6WSg jDz�gah#jD_­W�W6h:VXW b{z�g � °®�i]

u QEw hiW W�WSgfY[WDRsh Rew ± ² RUg ³ T ´ � w�VXW:_µ´ © °¶�a´ © ]
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¸�cnQ;¹x]
u RvV Rew hiW RUg/VXWSgEwqRvVXW{RvV diW«º¼»ng;VXW�d#_�W6W:_�h ZrbaW:_ zic�ceW _½QSRUT p
VXWSY[Z�WS\?WSg4]

u W w�Vq_�zic�RUgad bDzic}V Z*gahfW�_ W�WSg Y[Z�WS\ ¾ Z�m Y[W¿V b>csz�\B� W
À;Á WSg cÂZxZ�h�_�W6�SY/V Z�m hiW w�Vq_�zic�RUgadrw5_lRs�SY/V?RUgad Rew YaW5V
h�z-g À;Á �/Ziw�¾ ]

°ÃW5V _oQ:RUT VXWSY[Z#Wr\B� W Rew ÀqÄ £ À ¾ À/Å w'RUgÃ¾ ]

Æ



u QEw hiW ÇÈQ/¹ RUg b{z�giQSRvV ÉWÈÉWSg Y�zfcÊbaW j>Z�cMRew
�*Ë ² £ ÌEÍ �Î�Ï ª

� ÌÐ Ï ª
± ²�Ñ ¾[Ò ÅFÓ w'RUg`¾O�6Z>w�¾ À ¾ À/Å

u W ÔÕz��¿V«Z-_ � Z0g;VÖw�V1z�z6V Z*T h-z�V baZxZ�_ W�WSg Qfg:R�ÔµZ-_oT W
RUg/VXWSgEw'RvVXWDRvV ZrbaW�_ W6Wrg Y{zicÊb�W j>Z�c

�*Ë ² £ ± ² ÌEÍ �Î�Ï ª
� ÌÐ Ï ª

wqRUg`¾O�6Z>w�¾ À ¾ À/Å
£ ��± ²

¸�cnQ;¹{hFRs�rY;V5YaW{Rsht]
u W w�Vq_×zfc�RUgad Z0g/V�b{z�g[dfWSg b{z�g W�WSg Z�jN�NW��5V/] � c�w YaW5V
Z�jØ� W6�5V W�WSg _½QSRUT VXWrYEZ�WS\ ÀqÄ Z0T b{z�V Rew hiW ÇÈQ;¹{hFRs�rY;VØp
YaW{Rsh

Ù ² £ ± ² ÀqÄ
^ ZxZ�_ W�WSg j>Z�cÊbaZ-_oT RsdfW w�VXW�_ T W¿V w�Vq_�z�zic Ú Z�m zEÔÛp

w�V1z-gah Ü WSg Qfg:R�ÔµZ-_oT W ÇÈQ;¹ z�z-g YaW5V�Z�mimiW�_¯bicsz-\ k Z�_�h�V
hxRvV

Ù ² £ � Ú �
Ü � Ë ²

Ý



� j[wÞZ-_,m�V?RsW6�6Z0ºW¿ß �{RKºWSg/V Wrg Z�m6V?Rew1�rY[W hFRsW:m6VXW-]
� c�w w�Vq_�zic�RUgad T W5V W6Wrg RUg;VXWrg�wqRvVXWDRvV ± ² hiZ#Z-_ W6Wrg T Wqp
hxRUQiT jiW5k W�W6d:V \'z�g W:_®w�Vq_�zfc�RUg[d dfWEzfjawXZ�_,j>W�W�_�h k Z-_¥p
hfWSg4] u W zfj[wÞZ-_,m�V?RsW �/Z0ºW�ß �{RKºWrg;V à ² Rew h-z�g hiW ÔØ_�z���p
V?RsWf�`hFRsW ZrbaW:_ W6WSg W�WSgfY[WDRsh b{z�g z�Ôáw�V1z-gah k Z-_�h:V zEÔÛp
dfWSg[Z*T Wrg!]

u QEw b[Z#Z-_ W6Wrg zEÔ�w�V1z�g[h1�NW À � diW:ceh�V h�z�V
± ² Ñ � â À � Ó�ã ±�² Ñ � Ó

± ² Ñ � Ó £ À ± ²
± ² Ñ � Ó ä ã à�² Ñ � Ó�À �

� c�w hfW zijawÞZ-_,jiW�_�WSgahiW csz�z{d ��Rs�SY QSRvVÖw�Vq_�WS\qV¶b{z�g � £ �
V«ZSV � £ å ��h�z-g \'z�g hxRvV diW«º »ng/VXW6d�_�W6W:_­h k Z-_�hiWrg V«ZSV

æ Ï ç
æ Ï ª

�
± ² Ñ � Ó À ± ² £ cngÃ± ² Ñ å Ó®ã cngÃ± ² Ñ � Ó

£ æ Ï ç
æ Ï ª

ã à ² Ñ � Ó�À � ä ã è ²
u QEw

± ²�Ñ å Ó
± ² Ñ � Ó £ W ´�élê

è ² YaW6W¿V hfW Z�m6V?Rew1�SYaW hxRsW�m�VXW ]
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ìík z{_�VXWqpîc�Rs�SY{z�z-T w�Vq_�zfc�RUg[dt]
��WSg ��k zD_ïV c�Rs�rY�z�z�T �/WSgah�V W�ceW6�¿Vq_­Z*T z{d*g[W¿V?RewÞ�rY[W w�Vq_�z;p
c�RUgad QSRvV b[Z�cedfWSgEw hfW w�Vq_�zfc�RUg[d>w�k W5V b{z�g ð csz-ga�S\>� zEÔÛp
Y{z-gf\�W:c�R ��\ b{z�g hiW VXWST miW�_�z�V5QiQ>_ ñ ¢

Ë�² Ñ ñ Ó £ �fò>óaô
õ �

�
öÞ÷ ² Íùø�ú ã �

T W5V Ë ² hfW Ç�Q/¹ Ñ RUg û[Z0QrceW wÞW�� ´ © T ´ � °¶� ´ © Ó � ò
hfW �/Z0g�w�V1z�g;VXW bDz-g ð csz-ga�S\ WSg õ hfW c�Rs�rY;VÖw�gaW�cnYaW{Rsht]

ü



ýÃWSg{z{hiW:_BRUgadfWSg ��R ��g4¢

u W k W5V b{z�g ³ RsWrg Ñ ò>óDþ5ÿ;ñ � � Ó ¢
Ë ²{Ñ ñ Ó £ �-ò ó ô

õ � W ´ ÷ ² Í ø�ú

u W k W5V b{z�g P z��>ceW{Rsd*Y�pNûaW[z-gEw Ñ òró�þ�ÿ;ñ � � Ó ¢
Ë ² Ñ ñ Ó £ �-ó � ÿ;ñ

õ �

u W baW:_,micsz�z6VÖwqRUgadrw�k W5V bDz-g ³ RsWrg diW�W¿Ô�V hfW diZ�cÊÔ¡p
ceWSgad:VXW b{z�g YaW5V T z�¹rRUT QfT ¢��� �	� £ ò õ

�fÿ;ñ

u W Q:RvVXdfW;�;Z0g[hfWSg ÇÈQ;¹ ZSb�W�_ zic�ceW d>Z�cÊÇ0WSgad�VXWrg baZ�ced:V
QSRvV hiW w�Vq_�zfc�RUg[d>w�k W5V bDz-g 
�VXW¿ÔÕz-g��Èý�Z�c}VÖ�:T z�gig4¢

�*Ë £ �-ñ 

�
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ðIz{_¡w1W6�-]� T zijawÞZ�cnQ/VXWf� Ô��[w'Rew1�rY[W d�_­Z#Z:V5YaW6hfWSg bDz-g w�VXW:_Õ_�Wrg
VXW jiW�m�ziceWrg YaW�jfjiWSg k W zEÔ�w�V1z�g[hfWSg gEZ�hxRsd�]

^ Z#Z�_ hfW hxRs�SY/VÖw�j>R �ù��R ��g[hfW w�VXW:_Õ_�Wrg d-z�z�V hxRvV baZ�cedfWSgEw
hfW ����������������� � �����"!�#%$�� &�'(�)'+*,*�'.- ] u Z#Z-_ hfW jiW¿k Wqp
dxRUg[d b{z�g hiW z�z{_�hfW Z0T hiW �;Z0g jiW;w1�SY>_lR �oÔ�V �;Z0/ g w�VXW�_
W6Wrg W:c�c�Rnm[w��NW V/]�ZI]�bF] hiW z��rY;VXW:_­d�_­Z*gaht]
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u W Y�zfcÊbaW csz�gadiW z[w h-z�z{_¯b{z�g Ñ ¾;þq� Ó Rew hiW m�z{_�zfc�csz6¹x]

u W zEÔ�w�V1z�g[h Rew miW:_ hiW32�gSRvV?RsW � &�'(�4!��5# Ñ m>� Ó zfc�w hfW
m�z{_�zic�csz�¹ � j>ZxZ-d>wÞW��/Z0g[hfW Rew�]

u W V1z-gadiWrg�w b{z�g hfW m�z{_�zfc�csz6¹ Rew � � ]76 ] diW�hiW�W�ceh
hiZxZ�_ hfW z�Ôáw�V1z-gah � Ñ Ü RUg hfW 20d�QfQ>_ Ó ] ^ Z#Z-_ �/W6W�_
\{ceW{RUgaW Y[Z�WS\?WSg Rew hiW V1z-gadfWSgEw diW:c�R ��\ z�z-g hiW YEZ�Wr\
RUg _�z�hxR�ziceWrg!� h*Q�w W:_ d-z�z-g W¿b�WSg6baW�W�c � ]86 ] RUg � mi�
zfc�w j>Z#Z-drw1W6�6Z*gahfWSg RUg W�WSg _�z{hFR�z�zfc�]

� mi� £ �:9 � ¦ �E� © ô \�T £ � ¦ �E�<; � 9=6 9
u W hxRs�SY/VÖw5jrR �Ø�aR ��g[hfW w�VXW�_ YaW6W�Ô­V W6Wrg zEÔ�w�V1z�g[h b{z�g

�-]�� m>� WSg h*QEw W�WSg m�z{_�zfc�csz6¹ b{z�g ��],>-¨@?A?¡]

MZ0T w k Z�_�h�V ZxZ0\ YaW5V c�Rs�rY;V¥��zDzD_ diW:j{_oQSRU\'V Ñ hiW zEÔÛp
w�V1z-gaht�OhxRsW YaW5V c�Rs�rY;V RUg � ��z�z{_ zEÇ0W6d:VCB��M]EDi¨ ¦ ��� © ô
\�T BÃ� mi� £ �t]��-� c � Ó ]


��SYSR ��g>j�z{_�W T z{d�gSRvV5QahiW-]
u W T z{d�gSRvV5QahiW Rew W�WSg T zDz�V b[Z#Z�_ hiW Ñ w1�SYSR ��g>jDzD_­W Ó
YaW�cehfW�_oY[WDRsh b{z�g w�VXW�_,_�WSg4] °ÃW5V Rew W�WSg _�W�csz�V?RsW¿baW T z�z6V/]

F



ý R � ÇÈQ;¹{hFRs�rY;V5YaW6hfWSg Ù © WSg Ù � ��R ��g hfW T z{d�gSRvV5Q[hfWSg
dfW6hfWG2Èg:RsW�W�_�h zic�wH © ã H � £ ã �:9�¨ cÂZ-d Ù ©Ù �u Q�w ¨ T z{d�gSRvV5Q[hfW Rew W6Wrg ÔÕz{�5V«Z-_ �E�i� Wrg � T z{d{p
gSRvV5Q[hfW W�WSg ÔÕz{�5V«Z-_ Z*gadfW¿baW�W�_ ��]n¨M]

u Wrgi\ z�z-g Y[W¿V VXWS\�Wrg!¢ W6WSg ��k z�\D\?W w�VXW�_ Y[W�W¿Ô�V W6Wrg
d�_¡ZSVXW k zDzD_­hfW b{z�g hfW T z{d�gSRvV5QahiW-]

°ÃW5V giQ>c�m�Qig/V Rew b{zaw�VXdfW�ceW�dih T W5V ÇÈQ;¹aw�V1z-gah-z�z{_�hfWSg4]
u W \?WSQE�;W b{z�g YaW5V gfQrc�m�Qfg;V Rew �;ZI��h�z6V hiW YaW�cehfW�_¡w�VXW
w�VXW�_,_�WSg Z*gadfW¿baW�W�_ T z{d�gSRvV5QahiW � YaW�jfjiWSg4] ^ Z#Z-_ hfW
�;Z*g Rew Y[W¿V p �f� Wrg hiW ��k z�\5w�VXW w�VXW:_,_­Wrg T W5V YaW5V
jfcÂZ:VXW Z#Zfd â ��] � W5V hfW d#_­Z#Z:VÖw�VXW VXW�ceW;w�\�Z�miWSg Y{z�zic}V
T Wrg T z{d�gSRvV5QahiW/w Y[Z#Zfd RUg hfW �-�M]

¬Bg hfW m{_�z�\'V?R ��\ k Z�_­hfWSg T z{d�gSRvV5QahiWrg jiW�m�z�ziceh T W5V
b{zaw�VXW diZ�cÊÇ0Wrg[d:VXW diW:jrRsW�hiWrg!] ýÃW6dxRUg V,k RUg/V?Rsd>w�VXW W�WSQ?k
k zD_�WSg h�z6V H I Ñ bSRew�QaW6W�c Ó � H JLK Ñ ÔµZ:V«Z-d#_�z(2�wÞ�rY Ó WrgH JMI Ñ ÔµZSV«ZDp bSRew�QaW6W:c�� T W5V W6Wrg ÔáZSV«Zfd�_�z%2�w1�SYaW WST Qrc p
wqRsWf�IhFRsW Z*gadiW�baW�W�_ hiW diZ�cÊÇ*Wrg[d:VXWqp dfW¿baZ#W:c�Rsd�YaW{Rsh b{z�g
YaW5V Z#Zfd Y�z{h Ó ]

~ON



P W�diWrg;k ZxZ�_�hFRsd �aR ��g W�_ObaW6W:c[wQ�[w�VXWrT WSg4] u W jiW�csz�gad{p
_lR ��\¿w�VXW Rew RS�T$U�(!V�T� W X Y ]

u RvV wQ�Ew�VXW6WrT Rew ZrbaW:_lRsdiWrg�w Q:RvVXdfW�jD_­WDRsh g{zDzD_ z-gahfW�_�W
diZ�cÊÇ0WSgad:VXWSg4] ¬µg _oQ?k W VXW�_oT WSg4¢

ý z-gah �SZM[]\_^a` �b�dc � p dfW�j>RsW6he f �-�i¨f� g� �i�-�f� � �UDf�f� g�h f �f���f� g� �UDf�f� � ¨i�f�f� g�i f ¨i�f�f� g� ¨0�E�f� � �i�f�f� g�
Ú f >-�i�f� g� ¨�Df�f� � >M�E�f� g�
± f Df�i�f� g� >-�f�i� g� � �f]n� jk f �l9 �f¨lj �f]n�S� � �-]���� jm f �:9 �lj �t]$� � �t]$¨ j

~ ~



n ceWSQ>_lRUg[hfW5¹x]
� W5V T z{d*g:RvV5QahiW/w \�Qigfg[Wrg ZxZ0\ \�ceWrQr_lRUgahFRs��W;w diWrT z�z-\qV
k Z�_�hiWrg!����Z!zfc�w Ñ h ã i Ó ]

u RvVÃ�aR ��g oV�%��$S��plqU�r�s�:�%� b{z�g ÇÈQ/¹�hxRs�SY/V5Y[W�hiWrg!] n ceWSQ>_lRUg¿p
hxRs�6W;w diW�baWSg h*Q�w RUg6ÔµZ-_oT z�V?RsW ZrbaW:_�hiW _�W�csz�V?RsW¿b�W YaW�c p
hfW�_oY[WDRsh RUg hfW V,k W6W diZ�cÊÇ0WSgad:VXW6dfW�j>RsW6hfWSg WSg h�zDzD_ p
hiZxZ�_ b[Z#Z-_ hfW VXWrT miW�_�z6V5QfQ>_ b{z�g hiW w�VXW:_ Ñ ��RsW baW:_ p
hfW�_ Ó ]

ð�W�_ hfWG2ÈgSRvV?RsW ��R ��g hfW \�ceWrQr_lRUgahFRs��W;w b{z�g W6Wrg �;ZfdfWqp
g{zDz�T hfW � �:^ pØw�VXW�_ Ñ ��RsW Z0g[hfW�_ Ó dfW�c�R ��\ z�z-g �M]

°ÃW5V Rew dfW�jD_½QSRU\�W:c�R ��\ hfW T W�W;w�V jicsz�Q?k W T z�d*g:RvV5QahfW
b[Z#Z�_¡Z�m VXW �/W¿V VXWSg4] u z�z{_�h>Z#Z�_ Rew W6WSg d�_­Z:VXW Ñ m>Z>wqR}p
V?RsW¿b�W Ó k zDzD_�hiW b{z�g hiW \�ceWrQr_lRUgahiW¿¹ W6Wrg _­Z�hfW \{ceWSQ>_N]

� j[wÞZ�cnQ;VXW T z�d*gSRvV5Q[hfWf]
u RvV Rew W6Wrg T z�z6V baZ#Z-_ hiW RUg/Vq_lRUg�wqRsWS\?W YaW�cehfW�_oYaW{Rsh
b{z�g W�WSg w�VXW�_N] °ÃW5V Rew miW�_ hiW32�gSRvV?RsW hfW T z{d�gSRvV5QahiW-�
hxRsW hfW w�VXW�_ �;Z0Q YaW�jfjiWSg Z�m W6Wrg zEÔ�w�V1z�g[h b{z�g ���
mi� Ñ hiW/�/W hiW32Èg:RvV?RsW \�Z0T V ZSb�W�_lRsdiWrg�w b{z�g n zfm6VXW3�fg Ó ]

~á·



� W5V � RUg m>� WSg t hfW zijawÞZ�cnQ/VXW T z{d*g:RvV5QahiW \�_lR �NdfWSg
k W h�QEwH ã t £ �:9 ¨ cÂZ-d u �

�E�:v � £ ã ¨ â ¨ cÂZfd �H ã t Y[W�W5V hiW '�wx!%�y'+��qz!G� �{q�pl*|p5! ]
^ Z#Z�_ hfW �;Z0g H I £ ���U> � t I £ â �I]$¤ ]

ý�Z�cÂZ*T W¿Vq_lRewÞ�rY[W T z{d�gSRvV5QahiW-]
u W j>Z�cÂZ*T W¿Vq_lRewÞ�rY[W T z�d*gSRvV5Q[hfW Rew hxRsW dfWST W¿VXWSg ZrbaW�_'+*,*,� d>Z�cÊÇ0WSgad�VXWrg Wrg dfW6�/Z�_,_BRsdfW6W:_�h baZxZ�_�hfW WG}ÃWr\'VXWrg
b{z�g hfW z�z{_�hDp�z�V5T ZiwÖÔµW�W�_N]

u W ~���*��T� � �����"!�#%$�� #C�������5# ���,� Rew
ý   £ H I ã H ��� c

ð�W�_ hfWG2ÈgSRvV?RsW Rew ý   £ � b[Z#Z-_ hfW �;Z*g4] u W ý  
baW:_¡wÞ�rY:Rnc}V T W5V V��>miW w�VXW�_ WSg Rew g[Z�hFRsd Z0T V5Y[W6Z-_�Wqp
V?Rew1�SYaW T Z�hiW:c�ceWSg b{z�g w�VXW:_Õ_�Wrg T W5V k zDzD_og[WrT RUg[dfWSg
VXW baW:_�diW:c�R ��\�Wrg!]

~áÆ



�0}ÃW6�¿V?RsW¿b�W VXWST miW�_�z�V5QiQ>_N]
��WSg ��k zD_ïV c�Rs�rY�z�z�T �/WSgah�V W�ceW6�¿Vq_­Z*T z{d*g[W¿V?RewÞ�rY[W w�Vq_�z;p
c�RUgad QSRvV b[Z�cedfWSgEw hfW w�Vq_�zfc�RUg[d>w�k W5V b{z�g ð csz-ga�S\>� zEÔÛp
Y{z-gf\�W:c�R ��\ b{z�g hiW VXWST miW�_�z�V5QiQ>_N]

u W Q:RvVXdfW;�;Z0g[hfWSg ÇÈQ;¹ ZSb�W�_ zic�ceW d>Z�cÊÇ0WSgad�VXWrg baZ�ced:V
QSRvV hiW w�Vq_�zfc�RUg[d>w�k W5V bDz-g 
�VXW¿ÔÕz-g��Èý�Z�c}VÖ�:T z�gig4¢

�*Ë £ �-ñ 

~ Ý



� c�w hiW w�Vq_�z�zic�bDz-g W6Wrg j>Z�cÊb[Z-_oT Rsd ��k z{_�V c�Rs�SY{zDz�T
Ú Rew WSg Y[W¿V Z�mimiW:_�bicsz-\ h�QEw �r��Ú � � h�z-g Rew hfW V«ZDp
V1zfceW YEZ�W¿b�W6W:cnY[WDRsh QSRvVXdiW/�;Z*gahiWrg w�Vq_�zfc�RUg[d Ñ û[Z*Q>ceW miW�_
w1W6�6Z*gahiW Ó �

£ �S�*Ú � �-ñ 
6 RvV hiW c�Rs�rY;V5\{_�z��rY;V
�

bDz-g W6WSg w�VXW�_ Ñ hFRsW g:RsW¿V m{_�Wqp
�{RsW/w�� T z�z{_ k W�c Z0g[dfW¿b�W6W�_ W6Wrg ��k zD_ïV c�Rs�SY{zDz�T Rew Ó
\�Qigfg[Wrg k W h�z�g hiW W3}ÃW6�¿V?RsW¿b�W VXWrT miW�_�z�V5QiQ>_ Z�m
hfW;�/W k R �ù�/W hfWG2Èg:RsW:_�WSg4¢

ñ [�� £ Ý
�

�S�:�FÚ �
^ Z#Z-_ hfW �;Z*g Rew ñ [�� Z0gadiW�baW6W:_ ¨i¤-�i� n ]

n ceWSQ>_�VXWST miW�_�z�V5QiQ>_N]
� z-gadiW/��RsWSg w�VXW�_,_�WSg Z*gadfW¿baW�W�_�zfc�w W6Wrg �qk z{_�V c�Rs�SY{z�z-T
w�Vq_�ziceWrg!�®T Z�W¿VXWSg \�ceWrQr_lRUgahFRs��W;w Z#Z*\ W�WSg T z�z�V b[Z#Z-_
hfW VXWST miW:_×z�V5QfQr_ ��R ��g!]

� c�w�k W hiW k W¿VÈb{z�g ³ RsWSg dfW�j{_oQSRU\�Wrg Ñ b[Z#Z-_ ò>óDþ5ÿ;ñ �
� B�YaW5VXdfW6WSg W{RsdfWSg>c�R ��\ g:RsW¿V zic}V?R � h k zDzD_ Rew Ó �th�z�gi £ ��9�¨f�>��<� ñ â �/Z0gEw�V1z�g/VXWUB	h £ �l9 ¨f�i��S� ñ â �6Z*gEw�V1z-g/VXW

~ ë



� W5V �+� � �i�!�i� g� � �<� � ¨i¨f�f� g� WSg k W5VXWrg[hfW h�z6V
Ñ h ã i Ó £ � b[Z#Z-_ W�WSg � ��^ w�VXW�_ T W¿V ñ � ��¨f�f�i�n Ó bSRUgahiWrg k W h-z�g

Ñ h ã i Ó � >f�f�i� u �ñ ã �
�E¨f�i�f�{v

Ñ e ã h Ó � >f�f�f� u �ñ ã �
�E¨i�f�i�:v
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u W w�miW��5Vq_�z b{z�g w�VXW:_Õ_�Wrg \DQfgfg[Wrg YaW6W:c w�VXW:_o\ baW:_ p
w1�SYSRnc�ceWSg k z�V jiW5Vq_�W¿Ô�V hfW zfj[wÞZ�_Õm�V?RsW�c�R ��g[Wrg!� hFRsW W:_BRUg
b[Z#Z�_½\�Z*T WSg4] u W/�/W zfjawXZ�_,m6V?RsW:c�R ��gaWSg Z*g/VÖw�V1zDz�g RUg hfW� z6V5T ZiwÖÔµW�W�_�� bDz-g hfW w�VXW�_N�!k zDzD_ z�V«Z0T WSg WSg RyZ*gaWSg
YaW5V c�Rs�SY/V b{z�g YaW5V Z�mfmiW�_¯b>csz�\ zfjawXZ�_,j>W:_�WSg4]

°ÃW5V Z�mimiW:_�bicsz-\ brRUg[hfWSg k W j>R � hfW w�Vq_�z�zic��0k z�z{_ YaW5V
c�Rs�SY/V h�z6V k Z-_�h�V QSRvVXdfW;�;Z*gahfWSg ZrbaW�_ YaW5V zfcediWrT W6Wrg
hfW w�VXW�_�\qz-g baW�_,csz�VXWSg4] � g[hfW�_ÃY[W¿V Z�mfm>W:_¯b>csz�\ k Z�_­h:V
YaW5V k W6W:_ dfWEzfj[wÞZ-_,jiW6W:_�h b[Z#Z�_­h�z�V YaW5V hiW w�VXW:_ baW:_ p
csz�z6V WSg h-z�V \DQfgigaWSg k W h*QEw g[Z#ZxRvV ��RsWrg!]

~µü



³ W�cn\?W c�R ��gaWSg b[Z#Z-_o\�Z0T Wrg Y�z�gad�V b[Z#Z-_�zfc0zEÔ b{z�g hfW
VXWST m>W:_�z6V5QfQr_ _­Z*gah Y[W¿V Z�mfmiW�_¯b>csz�\ WSg g�z�Q?k W�c�R ��\¿w
b{z�g k W�cn\?W W:ceWST Wrg;VXWrg W�_ b[Z#Z-_o\�Z*T Wrg!] � ] zF] \�Z0T V
hxRvV hiZ#Z-_ hiW RyZ0gSRewîz�V?RsWf�®hxRsW b[Z#Z-_ baW:_¡wÞ�rY:Rnc�ceWrg[hfW W:ceWqp
T Wrg;VXWrg jrR � w�VXW�_o\ baW:_¡wÞ�rY:Rnc�ceWrg[hfW WSgaW�_�dxRsWrºWSg Z�m6Vq_�Wqp
hfWSg4]

�¶Z:V1z�V?RsW Rew jx]�b4]   z/¬ baZ#Z-_ g[WrQ;Vq_�zfceW �Ezfc�RUQiT �   z6¬¯¬
b[Z#Z�_   z@� �È  z6¬¯¬¯¬®b[Z#Z-_   z�� � ��Wrg��i]

u W w5miW6�5Vq_�z�zic}V��im>Wrg ��R ��g RUg[dfW6hfW6W:ceh T W¿V W6WSg ceW¿V VXW�_N�
dfW¿b[Z�cedfh h>Z#Z-_�W�WSg 2;��gaW�_�W Z0g[hfW�_¯baW:_�hiW:c�RUg[d T W5V W6Wrg
�{R � ÔµW:_ bDz-g � V«ZSV D�]P �>miW ñ [�� Ñ h ã i Ó 
�VXW�_o\¿w�VXW

c�R ��gaWSg� ¨ ���f�f�i� p���]��-¨ °ÃW5¬�¬
ý`� �f¨f�f�i� p ��]�� °ÃW�¬
� � �i�E�f�i� �M]n� °
¸M� >-�i�f� �M]$� ¸4W5¬¯¬� � �f�i�f� �M]n�   z6¬¯¬n � ¨M���f� �f]n� ¸4W5¬
� � �-�i�f� �f]��   z6¬,� P R �
� ¨ �-�i�f� ��]n� P R �

~ �



u W m{_�W6�DRsW;�/W �:csz[wXwqR"20�Ez�V?RsW Rew dfW6hfWG2Èg:RsW�W�_�h zDz�g hfW
Y{z-gah b{z�g baW:_oYEZ0Q[hxRUgadiWrg bDz-g w�VXW:_½\qVXW b{z�g hFR�b�W�_¡w1W
zfj[wÞZ-_,m�V?RsW�c�R ��g[Wrg!] u W baZ�cediZ-_�hfW b{z�g hfW ceW¿V VXW�_¡w baZ�ced:V
YaW5V W;�/W�c�w5jD_½QadfdiW¿V¥�NWf¢ �a� $�� X � � ���r��� � �,��*���� p����� �"!�! � �+� ]
u W ��Z0g YaW6W�Ô­V w5miW6�¿Vq_×z�zfc}V��imiW � �t]

~O1



� ���B&?C�3�)!� .0<4��G H .!353������ � "�+x�O�,+M( �
°ÃW5V T W�W;w�V ÔNQfg[h�z�T WSg/VXW�ceW hFR�z{d#_�z�T RUg hiW w�VXW:_,_­Wrg¿p
\�QigahiW Rew YaW5V ° P�p hFR�z{d#_�z�T ��dfWSg[Z#WrT h g{z�z{_�hfW V,k W�W
zaw�Vq_­Z0gEZ0T Wrg Ñ °ÃW�_�VÖ��w�mD_oQigad k z[w u W�WSg4� T zDzD_ baW:ceW
��zD_�WSg hFRn_�WS\qVXWSQ>_Ãb{z�g hfW  FW{Rsh>w1W 
�VXW:_Õ_�W¿k z{�SY/VCB�P QEwNp
w1W�c�c � T W:_BRU\qzDz�g Ó ��hxRsW YaW5V b[Z#Z-_ Y[W¿V W6W�_¡w�V T zDz�\qVXWSg
RUg �%DM�i� WSg �%DM����]
°ÃW5V Rew W6WSg hFR�z{d�_×z�T b{z�g zfj[wÞZ�cnQ;VXW T z�d*gSRvV5Q[hfW VXWqp
dfWSg w5miW6�¿Vq_×z�zfc}V��imiW ZrÔ \{ceWSQ>_ pÞRUgahiW¿¹F] °�W¿V baZ�cedfWSgahiW
hxR�z�d�_�z-T YaW6W¿Ô�V zic�ceW ¤U>f¤r� w�VXW:_,_­Wrg!�#k zDzD_¯b{z�g hiW zEÔÛp
w�V1z-gah V«ZSV �E��¡ g{z-Q'k \?WSQ>_BRsd ZSÔ jiW¿VXW�_ Rew jiW:mDz�ziceh
T W¿V hfW � Qr_­Z�miW;w1W w�z6VXW:c�c�RsW5V °�¬Õð ð � P   � 
 ]
¬Bg ÔBW{RvVXW Rew YaW5V h�QEw W6Wrg hxR�z�d�_�z-T bDz-g RUg;Vq_lRUgEw'RsWr\�W
YaW�cehfW�_oY[WDRsh Ñ c�Rs�rY;V5\{_�z��rY;V/� m{_­Z�h�Qa�5V?RsW b{z�g WSgaW�_�dxRsW Ó
VXW6dfWSg hiW VXWST miW�_�z�V5QiQ>_ bDz-g YaW5V Z�mimiW:_�bicsz-\>]
u W c�R ��g b{z�g c�RUgi\¿w pîjrZrbaWrg Ñ YaW�cehfW�_ WSg YaW6W5V Ó g�z�z{_
_�W6�rY;VÖw pNZ*gahfW�_ Ñ ��k z�\ WSg \�Z#W:c Ó Y[W�W5V hfW ¢ �£�:w¤qU�y�%�%¥3! ]� T h�z6V T WSg bi_­Z#W�diW:_�h�z��rY;V/�!h-z�V hxRvV W6Wrg W¿b[Z�cnQ/V?RsWqp
c�R ��g k z[w�� w5m{_�W6Wr\'V T Wrg g[Zfd w�VXW6W�hrw b{z�g � bi_¡Z�W�diW5�
Ñ _oQ?k k W�d � � ý WSg � Ó � � RUg/VXW�_oT W�hFR�z>Rn_�WC� Ñ ¸ Wrg � Ó
WSg � csz�VXWC� V��>miW;w Ñ n Wrg � Ó ]

~¦F
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u W w�VXW:_,_­Wrg _�W6�rY;VÖw5j>ZSb�WSg Ñ Y[W:cehiW:_Ø� T z�z{_ \�Z�W�c Ó YaWqp
VXWSg § �{q�� § �spC¨��%� ] ³ zDzD_¡Z0T \qz-g k Z�_­hfWSg RUgadiW/��RsWSg
T W¿V hfW ÔµZ-_oT Q>ceW �

£ �S�:�FÚ � ñ 

¬BT T W:_Ûw hfW YaW�cehfW�_oYaW{Rsh Rew YEZ#Z-d V/]�ZI]�b4] w�VXW:_Õ_�Wrg

b{z�g hfW;�/W�cÊÔBhiW VXWST miW�_�z�V5QiQ>_ Ñ ZrÔ w5m>W��5Vq_�z�zicn\{csz[wXw1W ZSÔ
\{ceWSQ>_BRUgahfW5¹ Ó Z�m hiW °�ZxZrÔBh#_�W6Wr\5w�] u z�g T Z�W5V h*Q�w Ú
d�_¡Z#ZSV �aR ��g!]


�VXW�_,_�WSg c�RUgf\5w pNZ*gahfW�_ YaW5VXWrg © �ª�	��� « ¬ �5���:�%� ] u RvV
b[Z�ced:V g�z�V5QiQ>_,c�R ��\ Q:RvV hfW;�/W�cÊÔBhfW ÔµZ-_oT Q>ceWf]

� T VXW Z*gahfW�_¡w1�SYaW{RshfWSg hfW6W:c}V T WSg w�VXW�_,_�WSg h�z-g Z#Z0\
g[Zfd RUg g{z�z{_ ¢ �%*,q��%��$��5�,qs!G¥ *�'5!�!�� ]
��WSg YEZ#ZrÔµh�_�W6WS\¿w pØw�VXW:_ÈRew \{csz[wXw1W ^ �!_­Z�hiW _�WSQE�;Wrg ��R ��g
\{csz[wXw1W ¬¯¬¯¬�WSg hfW YaW�cehfW�_¡w�VXW w�VXW:_,_­Wrg \�cszawXwÞW ¬ Ñ w�QrmiW�_¥p
_�WSQEw Ó ]

u W ��Z0g Rew h*Q�w � �:^ ]

��WSg w�VXW�_ b{z�g w�miW��5Vq_�zDzfc}V��>miW � �:^ YaW6W�Ô­V miW:_ hiW32!p
gSRvV?RsW zfc�ceW \{ceWSQ>_BRUgahxRs�6W;w diW:c�R ��\ zDz�g ��]

·«~
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u W Y[W:cehiW:_oY[WDRshrw�\{csz[wXw1W \'z�g Z#Z0\ QSRvV hfW w5miW6�¿Vq_×z�zfc p
c�R ��gaWSg k Z-_�hiWrg z�ÔBdiW:ceW{Rsht] ^ Z#Z-_ W6Wrg w�VXW�_ Rew hfW baW:_ p
w�g[W:c�c�RUg[d bDz-g hiW �qk zDzD_�VXWS\{_×z{�SY/V z�z-g Y[W¿V Z�mfm>W:_¯b>csz�\

­ £ ® tÚ �
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^ Z#Z�_MW6WSg _�WSQEw Rew Ú d�_­ZxZSV WSg h�QEw Rew ­ _�W�csz�V?RsW¿Ô \�ceWDRUg!]
u W w�VXW�_ Rew h�zDzD_ RUg W�baWSg/k Rs�SY/V VXWSg dfW¿baZ�cedfW bDz-g hfW
d�z[w1h�_½Qf\ WSg jrR � W6Wrg csz{diW ­ ��R ��g _�W�csz�V?RsW¿Ô \�ceWDRUg[W Z0g¿p
hfW�_,c�RUg[dfW jiW¿k W6dxRUgadiWrg bDz-g hfW z�V«Z*T Wrg b[Z�cehiZ#Wrg[hfWf]
u z�g ��R ��g hfW w5m>W��5Vq_�z�zic�c�R ��g[Wrg _�W�csz�V?RsW¿Ô w�T zfc�]

P k W6W�p�\�ceWrQr_�WSg hFR�z{d�_×z�T ]
^ Z#Z�_`w�VXW:_Õ_�Wrg!�4k z�z{_¯b{z�g hiW z�Ôáw�V1z-gah gSRsW5V jiWS\?WSgah Rew
\�Qigfg[Wrg k W Z#Z*\ V,k W6W RUg[hxRs�6W/w VXW�diWrg W�cn\'z�z{_ Q:RvVÖ�/W5VØp
VXWSg4� jx]�bF] Ñ e ã h Ó VXW6dfWSg Ñ h ã i Ó ] u RvV YaW6W¿V W6Wrg��¬ �%�.¯	¥ *,�°pl���(� qU��'%�:�)'+� ]

 4W¿V Z�m hiW _lRs�SY/V?RUgad b{z�g hfW zawXw1WSg4� ��Z�h�z6V jicsz�Q?k
c�RUgf\5w5j>ZSb�WSg \�Z0T V Wrg _­ZxZ�h _�W6�rY;VÖwÞZ0g[hfW�_N] u QEw w5miW6�qp
Vq_�zDzfc}V��>miW;w cÂZ�miWSg b{z�g � c�RUgi\¿w5j>ZSb�WSg g{zDzD_�� _­W��SY/VÖw p
Z0g[hfW�_N]

u W T W6W/w�VXW w�VXW�_,_�WSg c�RsdidfWSg csz�g[d>w W6Wrg \{_¡Z0T T W c�R ��gTB
hfW w�VXW�_,_�WSg4� hFRsW h�zDzD_ gSRsW5V Z�m c�RsdfdiWrg!� ��R ��g _­Z#hfW�_
dfW5k Z�_�hiWrg hiZxZ�_ b�W�_¡w�Vq_¡Z#Z#R�RUg[d b{z�g c�Rs�SY/V zDz�g w�V«ZrÔ
V5QEw«w1Wrg hiW w�VXW�_,_�WSg Ñ ��RsW csz�VXW�_ Ó ] u W \�gSRU\ diW:j>WrQr_�V
j>R � Z0g[dfW¿b�W6W�_ w5miW6�5Vq_�z�zic}V��im>W � ]

· Ý
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^ Z#Z�_F�:Q:R�b�W�_�W ��k z{_�VXW c�Rs�rY�z�T WSg cÂZ#Z�m6V hiW baW:_�k z{�SY/VXW
_�W�csz�V?RsW RUg hfW;�/W:cÊÔµhfW _BRs�rY;V?RUgadt] ^ Z#Z�_ � pùw�VXW:_Õ_�Wrg Wrg
csz�VXW V��im>Wrg Rew YaW5V baW:_Ûw1�rY:Rnc \{ceW{RUg4� T z�z{_ hfW;�/W c�R ��g
baW:_�V«ZxZ0g/V gSRsW5V hfW \�g:RU\>]

u W _�W6hfWSg Rew hfW w�VXW:_½\?W k z6VXW:_¡w�V«ZrÔ¡p1c�R ��g[Wrg Ñ ý zfcnT W�_
_�W6Wr\5w Ó ��hxRsW m>RsWS\qV j>R � hiW � pùw�VXW:_Õ_�Wrg!] u zDzD_¯b{z�g ��R ��g
W�_ T W6W:_ g{zDzD_½T z6VXW k W g{zDzD_ YaW5V jicsz�Q?k d-z�z-g V«Z:V
RyZ0g:Rew�z�V?RsW jrR � �-�S��> g� ] � W5V g{z-T W Ñ e ã h Ó k Z�_­h:V
h�zDzD_ w�VXW�_o\ � _­Z#hfW�_�� h>Z#Z�_ dfWST z�z�\'V/]

± +F3�35+ =>+0< 3?&'��� �,�#<��

¬Bg h*Q>jijiW�c�w�VXW:_Õ_�Wrg \qz-g T Wrg RUg mD_BRUga�{RnmiW hfW T z[wXw�z
b{z�g w�VXW�_,_�WSg T W5VXWrg T W¿V hfW hfW�_�hiW k W5V b{z�g n Wqp
mfceW�_N] u RvV \'z�g �;ZEk W�c T W¿V hiW j�z�z-g �;W:cÊÔ zDz�g hfW
YaWST W:cAzfc�w T W¿V T W¿V?RUg[dfWSg b{z�g hiW w�gaW�cnYaW{Rsh Ñ RUg hfW
dfW;��Rs�SY/VÖw5c�R ��g Ó ]

� baW:_ Y[W¿V zicedfWST W�WSg \{_BR � d�V T WSg zic�ceW�WSg RUg6ÔáZ�_oT z6V?RsW
ZrbaW�_ hfW wÞZ0T b{z�g hfW T zawXw�z²/�w6] � zDzD_ zfc�w jiW{RshfW
�/Z0T m>Z0g[Wrg;VXWrg dfW;��RsWSg k Z�_­hfWSg WSg hiW jiW5k W�dFRUgad b{z�g
YaW5V �qk zDzD_�VXW�m�Qig/V jiW:mDz�ziceh \'z�g k Z�_­hfWSg \�Qigfg[Wrg hfW
jiW{RshfW T zawXw�z²/�w jiW�_�WS\?WSgah k Z-_�hiWrg!]

·ùü



· �



^ Z#Z�_�Y[Z#ZSÔBh#_�W�WS\¿wNpØw�VXW�_,_�WSg brRUg[h:V T WSg h�z�g W6Wrg jrR ��g�z
c�RUgaWEz>Rn_­W _�W�csz�V?RsW T W¿V hfW c�Rs�SY/V5\{_×z{�SY/V/]

u QEw hiW °¶Z#ZrÔù_�W�WS\¿w Rew W�WSg Z�_�hiWrg:RUgad g�z�z{_ T zaw«w�z �
T W¿V hiW � pØw�VXW:_,_­Wrg hfW �qk zDzD_¡w�VXW Ñ WSgf\�W�ceW V?RsWrg;V1zfc�ceWSgt ³ Ó Wrg hfW � pùw�VXW:_Õ_�Wrg hiW c�Rs�SY/VÖw�VXW Ñ f ��9 �(t ³ Ó ]
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