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D�EGFIHKJCL�M0NCO1JPHKQKRTS�QKU�VWJYX�MCF>ZWO[NCXWQKV]\+HKQ^F_U�L`NCX�X�F_HKJYZ�Q^N)a�bcX�F_RTS�Q^X�F_b$Z�XdJCUGF>XdbcZ�NPF_b�Z�QKVWJYZ�F
L`NCX�X�F_HKJYZ�Q^N)aeVWJYZ�XdQKL`F_bfO[NCXf\�XdQKL>QKaGghV$S�H^Z�Qji'JCb�b�F>ZWF_RTS�Q^Z'klNC\�Z�Q^N)a�bWO[X�N)V#E�QKb�Z�NCXdQKL>JCH�U�JYZ�JnmoD�N
RTS�JCa3Z�Q^O[k;Z�EGFp\�X�F_L>QKb�Q^N)aqNCOrZ�EGF_b�FsL`NCX�X�F_HKJYZ�Q^N)aIF_b�Z�QKVWJYZ�F_b>t�uvFsUGF>wnQKb�F8J]x+H^NnL�M;xyNTNCZ�b�Z�XdJY\z\�X�NYi
L`F_U�SGX�FCm{D�EGFzX�F_b�S�H^Z�QKaGg|xyNTNCZ�b�Z�XdJY\eU�QKb�Z�XdQ^x+SGZ�Q^N)a�b$JYX�F}VWJY\�\yF_U~N)a�\�XdQKL`FzU�QKb�Z�XdQ^x+SGZ�Q^N)a�bsNCO
Z�EGX�F>Fpb�Z�JCa�U�JYXdUqZ'kT\yF_b�NCO�V$S�H^Z�Qji'JCb�b�F>Z�NC\�Z�Q^N)a�b>m�� �}QKa�QKVWJCH��3x+QKUni'JCb�Mfb�\�X�F_JCU�b�Z�E�JYZ�X�F`�+F_L`Z�Z�EGF
XdQKb�M0O[X�N)V#F_b�Z�QKVWJYZ�QKaGghZ�EGF}S�aGMnaGN�u�aeL`NCX�X�F_HKJYZ�Q^N)a�bfJYX�F}RTSGNCZ�F_U{JCbqRTS�JCa3Z�QKH^F_b]NCOpZ�EGF}\�XdQKL`F
U�QKb�Z�XdQ^x+SGZ�Q^N)a�b>m��PF]U�QKb�L>S�b�b�Z�EGF]QKan��SGF_a�L`F8NCOvU�Qj�yF>X�F_a3Z�VWJYX�MCF>Z�X�F>g)QKV]F_b�JCa�U|U�Qj�yF>X�F_a3Z1\+J_k3i
NY�{b�Z�XdS�L`Z�SGX�F_b$N)a0Z�EGFq\�XdQKL`F;U�QKb�Z�XdQ^x+SGZ�Q^N)a�bpJCa�U0N)a0Z�EGF;Z�EGFIb�Q^�>F;NCO�Z�EGFqX�F_b�S�H^Z�QKaGgzx+QKUni'JCb�M
b�\�X�F_JCU�b>m

�;�d�r���)�_���Y� ¶ \Wt[XZYÉ�Uz|V%V e X a {LXZY c TWV nAwxc `%` e t klXZY c TW� e `%Y[�AklXZY[� e V n wxc `%` e t klXZY c TW�	YmV b>n �xYmgQ�Uz|V b hQ{W` e kAgWV n
�xt c p b � cQc XZV'XZ`ZkA{W{WYmTW� n>¶ kA` bAe X ¶ k b YmTW� n }�®j\WY[XU�h� e `%Y[�AklXZY[� e V
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SUT ` e p e TyX´� e kA`%V n �AkA`%Y c \WV
XU�Q{ e V c ] d \Wt[XZYÉ�ÇkAV%V e X e ®j\WY[XU� c {LXZY c TWV e�dfe `%� e g YmTiXZq efd kA` bAe XZV����^q e �
kA` efe Y[XZq e `�V c tmg V e {)kA`ZklX e t[� c � e `Ç�CXZq e �Up c \WTyX e ` c `´kAV�kAT�� e ®j\WY[XU� b Ymp bAe `�� c ] �4c TWgQ�UtmY bAe V'XZ`%\Wp±XZ\W` e V n
s	q e ` e XZq e ��\WV%\)kAtmt[� c��Ee `«kHp e `'X�kAYmT {)kA`'XZYmp�Ym{)klXZY c T YmT e ®j\WY[XU� { e `'] c ` d kATWp e:c `fk t kA`%� e p c \W{ c T
p c TWgWY[XZY c T)kAtmt[� c T k g e�� T e g { e `'] c ` d kATWp eic ]´k � kAV bAe X c ]´V'X c p b V�� �^q e t klX e V'X b YmTWgWV c ]�XZq e V e
{W` c gW\Wp±XZV|kA` e q e kÏ�QYmt[�9{)klXZqQ�Ug e { e TWg e TyX c {LXZY c TWV^s	Y[XZq$k�� e `'�~t kA`%� e tmY[] e XZY dfe �µ\W{:X c~��� � � £�� e kA`%V�� n
kATWg�p c TyX�kAYmTvYmTyXZ`%YmTWV%Ymp � kA`%`%Y e `%V n c ` e � e TfV c dfexc ]>XZq e Ym`,\WTWg e `%t[�QYmTW� V d kÏ� �4e s	Y[XZqWgW`ZkÏs	T�klX�p e `'X�kAYmT
��� YmTW��g)klX e V nEa � e `%q)kA\WV�� ¢A� �y¢�� kATWg �
\ e V%V e X%X e � ¢A� �y¢�� �

z|{)kA`'X+]µ` c d XZq e V c {WqWYmV'XZYmpÏklX e g�{)kÏ� c \LX�V'XZ`%\Wp±XZ\W` e V n XZq e YmTWq e ` e TyX,p�q)kAtmt e TW� e-c ]W{W`%Ymp�YmTW��kATWg�q e gW� YmTW�
d \Wt[XZYÉ�ÇkAV%V e X e ®j\WY[XU� c {LXZY c TWV�YmV
XZq e YmtmtmYm®j\WYmgWY[XU� c ]xY d {WtmY e g p c `%` e t klXZY c TWV
gW\ e X c XZq e t kAp bic ]ÝV'X�kATQ�
g)kA`%gWYm� e g d \Wt[XZYÉ�ÇkAV%V e X´p c TyXZ`ZkAp±XZV�� wxc TWV e ®j\ e TyXZt[� n�e ®j\WY[XU� p c `%` e t klXZY c TH`%YmV b pÏkATWT c X �4e q e gW� e g kAV
{W` e p�YmV e t[�$kAV�� c t klXZYmtmY[XU�2`%YmV b ���^qWYmV|YmV�\WTWtmY bAe X c ] c ` e Ym� T e!� p�q)kATW� e � u ¥�� d kA` bAe XZV�"	� e ` eAn q e gW� YmTW�
p c `%` e t klXZY c T2`%YmV b YmVÝ{ c V%V%Y � t eAn V%YmTWp e � c t klXZYmtmY[XZY e V-kATWg:p c `%` e t klXZY c TWV c ]+p�\W`%` e TWp±�9{)kAYm`%V^kA` e tmYmT bAe g2X c �
� e XZq e `��QY k
XZq e�e!� p�q)kATW� e `ZklX e�dfe p�q)kATWYmV d~n kAV-q)kAV �4e�e T«V%q c s	T«YmT«k�� e�c dfe XZ`%Ymp^YmTyX e `%{W` e X�klXZY c T � �
o �QV'XZ\W{ � ¢A� �y¢�� �,��TL] c `'XZ\WT)klX e t[� n XZqWYmV�g cQe V�T c X�q c tmgv] c ` e ®j\WY[XU� d kA` bAe XZV n kAV�V'X c p b V-kA` e XZ`ZkAg e g�] c `
pÏkAV%q:kATWg2T c XÝYmT«{)kAYm`%VxtmY bAe p�\W`%` e TWp�Y e V����^q e ` e ] c ` eAn klX e ®j\WY[XU�«g e `%Y[�AklXZY[� e Vxg e V b V n XZ`ZkAg e `%V dfc TWY[X c `
XZq e V'X�klXZYmV'XZYmp�V c ],XZq e Ym`^p c `%` e t klXZY c T e!� { c V%\W` e kATWg:XZ`'�2X c kÏ� c Ymg:`%YmV b { e k b V�YmT:p e `'X�kAYmT:p c `%` e t klXZY c T
{)kAYm`%V � � d kAT)kA� YmTW�«XZq e {W` c gW\Wp±X$# c s¦�QY k9gL�QT)k d Ympv{W`%Ymp e�d kA`%� YmTWV���hQ{W` e kAg { c V%Y[XZY c TWV �4e XUs e�e T
YmTWg e!� c {LXZY c TWV´kATWg � kAV bAe XZV c ]ÝV%YmTW� t e V'X c p bHc {LXZY c TWV d kÏ�Hq e gW� e XZq e �ÕkÏ� e `ZkA� e �+p c `%` e t klXZY c TH`%YmV b
s	Y[XZqWYmT2XZq e YmTWg e!�:� kAV bAe X n>� \LX�V%{ e p�Y � p´p c `%` e t klXZY c T2`%YmV b YmT:YmTWgWY[�QYmgW\)kAtEV'X c p b {)kAYm`%V^` e�d kAYmTWV��

wxc `%` e t klXZY c T$`%YmV b V'X e�d V
{)kA`'XZYmp�\Wt kA`%t[�9]µ` c d XUs c V c \W`%p e V�" u Ym`%V'X n p c `%` e t klXZY c TWV�pÏkATWT c X�gWYm` e p±XZt[� �4e
c � V e `'� e g nE� \LX d \WV'X �4e´e V'XZY d klX e g��	h e p c TWg n kAV�q)kAV|` e p e TyXZt[� �4e�e T$g c p�\ dfe TyX e g � � o kAt[X e `�kATWg
� c { e �%� ¢A� � �&� kATWg(' e ]rXZp�Y^kATWg ��e T �4e `%�)� ¢A� �y¢�� ] c `�XZq e:u ¥ d kA` bAe XZV n p c `%` e t klXZY c T d kÏ� p�q)kATW� e

¡



c � e `�XZY dfe YmT�XZq e V e ®j\ e t c ]�gWY �Ee ` e TyX d kA` bAe X-` e � Y dfe V��,� c p c { e s	Y[XZq�XZq e V e ]OkAp±XZV n kAT c � �QY c \WV�sÝkÏ�
X c {W` c p e�e g~s c \Wtmg �4e X c gWYm` e p±XZt[� dfc g e tEXZY dfe g e { e TWg e TyX|p c `%` e t klXZY c TWVx�QY k d \Wt[XZY[�AkA`%Y klX e � e T e `Zk?�
tmYm�ÏklXZY c TWV c ]�� e T e `ZkAt�kA\LX c ` e � ` e V%V%Y[� e p c TWgWY[XZY c T)kAtmt[��q e X e ` c V%p e g)kAV'XZYmpf� � zc� w �
��{W` c p e V%V e V	V%\Wp�q:kAV
XZq e �Ý}�³�³|� dfc g e tLV%\W� � e V'X e g � �f�Ýk � k e XxkAt�� � �     �&� ��� c s e � e ` nLd \Wt[XZY[�AkA`%Y klX eÝ� zc� w � dfc g e tmtmYmTW�
YmV�k$p�q)kAtmt e TW� eAn V%YmTWp e XZq e Tj\ dv�4e ` c ]^{)kA`Zk dfe X e `%V e � e T YmT � e `'� dfc g e `ZklX e gWY dfe TWV%Y c TWV´YmV´qWYm� q��
u \W`'XZq e ` dfc ` eAn XZq e t c �l�UtmY bAe tmYmq cQc g�]µ\WTWp±XZY c T:YmV c ]rX e T:] c \WTWg:X c��4e #>klX n XZqj\WV	` e TWg e `%YmTW�f{)kA`Zk dfe X e `
Ymg e TyXZY � pÏklXZY c TigWY � p�\Wt[X n�u)e TW� t e `�kATWg � e `'sÝkA`'XZ� � ¢A� �y¢�� � u YmT)kAtmt[� n V%YmTWp e XZq e V e XU�Q{ e V c ]�{W` c p e V%V e V
XU�Q{WYmpÏkAtmt[��p c Ty� e `%� e � e `'�«®j\WYmp b t[��X c XZq e Ym`�\WTWp c TWgWY[XZY c T)kAt dfe kATWV n ] c ` e pÏkAV'XZYmTW�´{ e `'] c ` d kATWp e�c ]�XZq e
p c `%` e t klXZY c TWVxs	Ymtmt �4e t c s��

SUT�XZqWYmV�V'XZ\WgL� n s e kA` e T c Xfp c TWp e `%T e g k �4c \LX�XZY dfe �Ug e { e TWg e TyX dfc g e tmtmYmTW� c ]
p c `%` e t klXZY c TWV n�� \LX
k �4c \LXfXZq e������	��

���~c ]
XZq e p c `%` e t klXZY c T e V'XZY d klX e V�� o e {W` c { c V e X c � {W`%Ymp e �-p c `%` e t klXZY c T `%YmV b�� �
p c TWV'XZ`%\Wp±XZYmTW�
� d YmTWY d kAt � � YmgQ�ÇkAV b �UV%{W` e kAgWV	g e `%Y[� e g~]µ` c d XZq e kAV'� d {LX c XZYmp�gWYmV'XZ`%Y � \LXZY c T c ],XZq e p c `Ç�
` e t klXZY c T e V'XZY d klX e V�� �^q e V e V%{W` e kAgWVfkA` e«d YmTWY d kAt�YmT XZq e V e TWV e XZq)klXvXZq e � p c � e `�XZq e `%YmV b ]µ` c d
e V'XZY d klXZYmTW��XZq e \WT b T c s	T9p c `%` e t klXZY c TWV�\W{«X c k�p e `'X�kAYmT«g e � ` e�e|c ]�p c T � g e TWp e ���^qj\WV n s	q e T9®j\ c X'�
YmTW� d \Wt[XZYÉ�ÇkAV%V e X c {LXZY c T:{W`%Ymp e V n>c T e pÏkAT~XZ`ZkATWV%t klX e XZq e V'X�klXZYmV'XZYmpÏkAt�p c T � g e TWp e YmT:XZq e {W` e p�YmV%Y c T c ]
XZq e p c `%` e t klXZY c T e V'XZY d klX e gWYm` e p±XZt[��YmTyX c XZq e {W`%Ymp e|d kA`%� YmTWV���hQYmTWp e XZq e gWYmV'XZ`%Y � \LXZY c T c ]�p c `%` e t klXZY c T
e V'XZY d klX e V
YmV
T c TWV'X�kATWg)kA`%g n s e g e �QYmV e k �4cQc XZV'XZ`ZkA{ dfe XZq c g c t c �A�:] c `
Y[XZV
g e `%Y[�AklXZY c T�� o e kA{W{Wt[�
XZqWYmV�{W` c p e gW\W` e X c XZqW` e�e {W` c d YmT e TyX e!� k d {Wt e V c ] d \Wt[XZYÉ�ÇkAV%V e X e ®j\WY[XU� c {LXZY c TWV
V%\Wp�q kAV�k9V%Y d {Wt e
� kAV bAe X c {LXZY c T n kATWgHk d k � Y d \ d kATWgHk d YmTWY d \ d�c {LXZY c T n s	q e ` e XZq e�c {LXZY c T$s	`%Y[X e ` e Y[XZq e `
g e �
tmY[� e `%V�XZq ev�4e V'X c `�XZq e s c `%V'X�{ e `'] c ` d YmTW�2kAV%V e X n Y[] e!�Le `%p�YmV e g�� o e kAtmV c gWYmV%p�\WV%V
XZq e V%{ e p�Y � p�`%YmV b
e!� { c V%\W` e´c ]+XZq e V e´c {LXZY c TWV	kATWg~q e gW� YmTW�W�

�^qWYmV�{)kA{ e `�YmV c `%�ykATWYm� e g kAV�] c tmt c s	V�"�YmT h e p±XZY c T � ¢ �|XZq e \WTWg e `%t[�QYmTW�$kAV%V e X�{W`%Ymp e�dfc g e t�YmV�{W` e �
V e TyX e g n kATWg�{W`%Ymp�YmTW�	kATWg´q e gW� YmTW� c ]QXZq e�c {LXZY c TWV�YmV�gWYmV%p�\WV%V e g���h e p±XZY c T«�O¡y� e!� {Wt kAYmTWV�XZq e��4cQc XZV'XZ`ZkA{
{W` c p e gW\W` e kATWgih e p±XZY c T �µ�j�xgWYmV%p�\WV%V e V	XZq e ` e V%\Wt[XZV��xh e p±XZY c T ��£ �xp c TWp�tm\Wg e V��

�
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o e XZ` e klX^}�\W` c { e kAT d \Wt[XZYÉ�ÇkAV%V e X e ®j\WY[XU� c {LXZY c TWV-YmTfXZq e V'X�kATWg)kA`%g9�xt kAp b@H hQp�q c t e Vx]µ`Zk dfe s c ` b>n Y�� e �
s e2dfc g e t6I p c `%` e t klX e g �x` c s	TWY kAT dfc XZY c TWV4J0KÝ] c `�XZq e I \WTWg e `%t[�QYmTW�ikAV%V e XZVvs	Y[XZq V%{ c Xv{W`%Ymp e V
L KÇ�NM%�	kATWg$p c TWV'X�kATyX|{)kA`Zk dfe X e `%V	] c `^XZq e p c `%` e t klXZY c TWV%OFK P n � c t klXZYmtmY[XZY e V3QRK n gWY[�QYmg e TWg~�QY e tmgWV%STK�kATWg
XZq e `%YmV b �C]µ` e�e `ZklX eVU "
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