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P�Q�RTSVUXW�Y[Z]\^Q*W_Ra`b�cd W�Q
e cdgfMb^h�i `Qj`b Q
e cd \^kjR b Y hml ZnQ�og\pYrq[sutMUXv f=h W�UXw�UxZnQzyMSVR{k|UXw�Q$S}RTvnQ bnh k cQ
y hb RTeM~TQ
�2eMt�Q b Y�e2RTv^RTW�Q
e cR�eMR�w�y2R f RTtMS h�bnhml=h \pY,� h vnw�yrqc��o h S����2eMR{k b yMeD`Q
\^Q�o[RTSVU lMb RM`w�e cdrf�b^h w�Q�t�Y b Y�R�o[RTSXU lMb
� k�� bnhml \^Q'R/W i `Qj`b \^Q+ojRjSVU l�b��U i�f SVQ i Q
e�\^Y[Z]\pQIo[RTSVU lMb RTw
U b RTeM~TQ
�2eMt�Q b Y�R bnhml�h \pY � e2R_k b yMeD`Qx\pQ i Q
\ h tMY b Q�o h eMvn\]�b YMojw�QA\nkjR b Y f=h k b w�y|Y,\{`Q
SVQ�v^R/k fMb^h v]\ hmb Y����m� b Q
o h eMv]\ b YMoTw
Q{�xq�1R{k b `W�Q�e cQ;RTSX~ hmb U�\ i �'U i�f SVQ i Q
eg\pY[Z]\^Q �mf=hmf U�`vn\pQ � o|ta�IeMR{k b `W�Q�e cQ i Qx\ h t�� l YMt h Yv f=h SVQ
yMSVU�k�`Q5��YMe�~ h kTR[\ ��h t�y2RTtMeD`Qx\pQ1w�y�� l Y i `Q[`b Q�e cd��gfMb^h kTQ�t���\^Q;Qx� f Q b U i Q�eg\��IR�W
y h t|�e h \���\^Q�k c�|vnSVQ�t�o��Tq=��R_k b yMeD`Qx\pQ+k|y h t�e cR�W
SVQ f `v^Q
e cd i Qx\ h t��mq
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UËZnQ i Q b^h k|UVeMe c� hTlMb RTW
Q�w � og\pQ b¯c� i ZnQ�`v^RTw�y h k|eMUVw
Q hb^h W i `Q b YÍÌ_Î[��Ì{Î�w i v f=h S cd `w�og�ÏÌ
��Ì�w i qzÐ lMb RTW�Q
w�Y i�cd v]\ cdXi Q�k hTl Q
w�e cQ f�h S h W�Qt h/fMb^h v]\ hmb Y f `b Q�t�o[R i Q bnh Y�RÑW�R_kmQ�t�Q i QAo[R b \ cQ�W
v^o c�Òv h Y�`b RTt�UVw h k c��v]�|vn\ cQ i vÓe cdViv f=h ZnQ�e c� f�h tMSVQ hmlMbMcRTW�o�Y Ìmq5ÔrR_kTQ�tMQ i Q.\ cQm`W�v h Y�`b RTtMe�UVw h k c�Õvn�|vn\ cQ i Ö+×¯Ø�Ù v f�h �ZnQ�e c��vÚo[R i Q bnh Y f�h tMSVQ hmlMbMcRTW�o�YÜÛ � e2RÝog\pQ b|cQ iÝÖ W�eMR2`w cd vn\
`b Q�t fMb^hmi�cd \ cRTe cd RßÞfMb�àY i `Q
\^e�Yrq¯á�RIâ�Znv h Y,v h Y�`b RTtMeMUXw�Q�k hml�b2cRTW
o|Y�q�á¯ã1R�â[ã$Znv h Y�k|W�t cRTSVQ
e h vn\^U h v1á�Râ h t fMbaàYMv^Qm`w cd o|Y�ä hmf \^UVw�o cQ h vn��v f�b�àY i `Q
\^e h Yrqå Q�Z i Q i Q hTlMb RTWæo[RTSXU lMb RM`w�e cd)b^h k|UVeg�TqHÔ�ZnUVvn\ cdVi Q'o hmb Q
v f=h eMtMQ
eMw�QIe `Q�o h SVUXojR l=h t àYk hmlMb RTW�Q�vçZnQLZnUXw�yèk|W hmb �ue2R o[RTSXU lMb RM`w�e cdViéf `b Q
t i `Q
\pYuR k�� f=h `wx\pQ i Q i Rj\pUXw�Uy hmi�h ~ b R[�2Q
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Ð lMbMcRTW�Q
o�ÌT� å h Y�`b RTtMe�UVw h k cRv h YMvn\pR_kTRçv f=h ZnQ�e cRçv o[R[�SXU lMb R2`w�e cd�b^h k|UVe h Y
Ð lMb2cRjW�Q�o�Ûa� å h Y�`b RTtMe�UVw h k cRv h YMvn\pR{kjRæv f=h ZnQ
e cRæv5ojR i Q �b^h Y

o�tMQ á
	^â Znv h YAv h Y�`b RTtMeMUXw�Q l�h tMYAk hml�b RTW
Q·R ñ 	 ò Znv h Y'v h Y�`b RTtMe�UVw�Q$k£o[RTSVU lMb RM`w
e cdb^h k|UVeD`Qjq ê ZnQ'W
k�`Qx\�`v^Q
e cd � og\pQ b|cQ�ZnQ f�b^h o[RM`W
t c� l�h t�ZnUVe cQTq�Ô b^h k|eMUVw
Q �LÌ�� f SX�|eMQ � `W�QAWtMQ
k cd \^UDeMQ�W
e cR iuc�|w�y�k i Rj\^UVw
U ð ZnQ�t�e h W�eMR2`w�eD`Q�Y b `w cdVi Q f=h YMW�Q h v i q��W
\�Rjy i Q�W�U l=h tMQ i k fMb^h vn\ hTb YÏR ZnQ�y h�hmlMb RTW�Q i eMR fMb�àY i `Qx\peD`QæZnQ�t cRTee cRTv^SXQ�tMY�Z cd w cdXi k|W
\pRTyMQ i
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o�tMQ�� ï ëì�� � á=ãÎ � âjãÎ Î Ì
íî ZnQæojRjSVU l�b RM`w
e cd#i Rj\^UVw�Q'ojR i Q b � � � ï 
 ½��Ü½�� ½ � �

ZnQ i R[\pUVw
Q bnh \�RTw
QæR ³ ZnQ'kTQ�og\ hTb�f�h vnYMe�Y�\ cd q!�A`v^Q�w�y�e�� l�h t��,kÜo[RTSVU lMb RM`w�e cd b^h k|UVeD`Qi R�Z cd e2R_k cd w+v h Y�`b RTtMeMUXw�U � ï Î � \�RTo=`W�Q+k|W
\pRTy�SXW�Q�W�ZnQ�tMe h tMY�`vnUX\�e2R e cRTv^SXQ�tMY[Z cd w cd q
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Ê hmb^h k|e cRTe cdXi b^h k|eMUXwß�]Ì{�·R ���g�Ft h vn\ cRjk cR i Q

# ð ï ��
 ½$�Ü½"� ³%� �'&��o�tMQ # ZnQ+o h eMvn\pRTeg\�R � w h `WFZnQ f�h cY f�b R_k�`Q
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 ½��é½"� ³%� �,+m�Ê b^h \ h `W
Q i Rj\^UVw�Q b^h \pRTw�QFZnQ hmb \ h ~ h e cRTSVe cd �|fMb^h kmQ
o�\ hmb � ½�� R ½�� f S}R[\ cd
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½$���_½"� ï Î½$���_½�� � ½����_½"� ï Î ���g�
� h v^RTt cdXi Q ��SVU¯W�R ½�� R ½"� W b^h k|eMUVw
Q �,+m� � W cd v^o cR i Q
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m�
o�tMQ � ï � �*(
�^� � �)(
��ZnQzvn� i Q
\ b UVw�o cR i Rj\^UVw�Qjq[��Ra`v cdVi w cd SVQ i ZnQFY b `w�U�\ fMb k|o�� � �W�Q!og\pQ b¯c�|w�y iÕàYD`W�Q i Qzv^e2RTt�e h v f=h `w cd \�Rj\#eMQ
W�e cR iÅcQFo h eMv]\�RTeg\���o[RTSXU lMb RM`w�e cd|i Rj\^UVw�Qjq��TQk c�|y h tMe cQ � `W
Q$v h YMv]\�R_kjRÏ��
T��ZnQzSXUVeMQ cR b e cd k àYD`w�U fMb k|o àY i � q{Ê b^h \ h `W
Q � ZnQ$vn� i Q
\ b UVw�o cR �vn\�RM`w cd ZnQ�Y b `w�Q�eMR f=h YMW
Qæ`v^Q�v]\pU fMb k|o�� � e2R f `b q�� ��� � � ��� � � ��� � � ��� � � ��� R�� ��� qMÊ b^h ZnQLZnUXw�yY b `w
Q�e cd=f�h \�`b Q l Y[ZnQ i Q;`v^Q
vn\ b^h k|eMUVw � \�Z
qA\
`b UMvne cdVi og�æo[RTSVU lMb RM`w
e cdMbnh k|UXe��Tq|s h SVUVo b^h k|eMUXwl YMtMQ i QÒkmQ�vno|Ya\pQm`w
e h v]\pU f�h \�`b Q l�h kjRj\'k¯`v^RTo!W cRjSVQm`W cd e2R f�h `wx\pY eMQ
W�e cR iuc�|w�y f R b R[�i Qx\ b�àY.k ��q�Ô�e cR i Qx� SVU eD`Q
o�\^Q b|cQ f R b R i Qx\ b � f `b Q�tMQ i eMQ l�h Wxk h S cdVi Qx� SVUaZnQ�t�e h t�Y�`v
`v cdiIh tMQ�S�ojRjSVU l�b RM`w
e cd�i Rj\pUXw�Q �MiÕàYD`W�Q i Q;k��|vn\�RM`w�UX\�UDv i Q
e�`v cdXi f�h `w
\pQ i b^h k|eMUXwTqÊ h S h y�Yæo[RTSXU lMb R2`w�e cd|b^h k|UVeg�Ak fMbnh vn\ hmb Yæk��_Z cRTt�`b Q
e h Y�k'v h Y�`b RTtMeMUXw h k cQ i v]�|vn\ cQ i Yv f=h ZnQ�e cQ i vAo[R i Q b^h Y�v f=h `w cd \ cR i Qæ\pQ
t[�HYD`WIv^e2RTt�e h q å f�h `w cd \ cR i Q ½�� � ½"� R ³ R�t h �vpRTt cdXi Q+t h � +m�xq �$Q
og\ hmb ½ � v f�h `w cd \ cR i Q Z^Rjo h ½$���.½"� q¯P h k|eMUXw�Q�ojRjSVU l�b RM`w
e cdrb^h k|UVeg�kÒv h Y�`b RTtMeMUXw h k cQ i v]�|vn\ cQ i Y�o[R i Q b �AZnQ
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� yMw�Q i Q ��SVU|Y i�cd v]\pUX\#o[R i Q b Y't h SVU l�h k h SVe cQ
y h�i�cd v]\�R f�hmi�h w cd�b^hml=h \^Y �ji YMv cdXi QzW�e cR[\ZnQLZ cdFf=h S h y�Y�k|W�yMSXQ�tMQ i ojQéo h e�w h k cQ i Y l=h t�Y i RjeMU f Y�S cRj\ hmb Y b^hml=h \pR � fMb^h og\^Q b¯c�iucR i Q'k��¯`b Qj`vnQ�e h Y�UVegkTQ b W
e cd o�UVeMQ i R[\pUVw�o h Y cYMS h y|Y�q! �YMv cdVi Q'\�RTo cQ/W�e cRj\ f�h `w cRj\^Qm`w�e cdf�h S h y�YÒR�e2Rj\ h `w�Q
e cd o[R i Q b ��k#"mvnk�`Qx\ h k cQ i "�v h Y�`b RjtMeMUVw h k cQ i v]�|vn\ cQ i Y � vnQ o�\^Q b¯c� ifMb RTw
Y[ZnQ b^hml=h \�q·Ê)R b R i Q
\ b � � o�\^Q b|cQ f=h v]\�RM`w cd oTQ WLZnU�`vn\{`Q
e cd;f=h S h y��ÉZnv h Y f R[\ b e cQ�WhmlMb2cRjW�o�Y ��qÖ+×¯Ø�Ù ZnQ/vnk�`Q
\ h k c��v h Y�`b RTt�eMUVw h k c��vn�|vn\ cQ i,� kTQ og\pQ b|cQ i W�RTt cRjk cR i Q f�h S h y�Y b^h �l�h \^Yrq�$8ZnQ l�h t � k àYD`w
U�og\^Q b|cQ i Y Y `W iècR i Q!k��=`b Qj`v^Q
e�Y UVegkTQ b W
e cd o|UXeMQ i Rj\^UVw�o h YcY�S h y�Yrq�% ZnQ+vn\�`b Q�t�v h Y�`b RTtMeMUXw h k cQ�y h v]�|vn\ cQ i Y�o[R i Q b � � \^Q�t�� l�h t � og\pQ b¯c� i w�yMw
Q i QY i `Qx\ f�h y�� l=h kTR[\æ\�RTo � Z^Rjo�\ h Y i�cdXi QIv l=h tMQ i $Iq Ð�v^R'&æZnQ hmf \^UVw�o cR h v^RÉo[R[�i Q b �mq� �YMv cdVi Q�\^Q�t���Y b `w�UX\ f R b R i Q
\ b ��( �*)2�zê R +zq å Y `W�U�\ cdViéf=h v]\pY f Y f�h �f vpRTe cQ�y h k f `b Q
tMw�y h W cd `w cRjvn\pU iÕàYD`W�Q i Q'Y b `w�U�\ f=h S h y�Y l�h tMY,%�k àYD`w�U#o[RTSVU lMb RM`w
e cd b^h �
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Ð lMbMcRTW�Q
oÒ���¯� b `W cRToIojR i Q b ��RæS}Rjv^Q b Y
kaUXeD`QTqHÊ hah \ h `w�Q
e cdVi t b `W cRjo|Y h o h S h,h vn� ( h cYMyMQ
S # f `b Q�vnYMeMQ i Q�vn\
`b Q�t�t h i�cd vn\�R
% � q �;W
t cRTSXQ�e h v]\ ) W�QÚkaWx\�RTy�Yr�
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c��yMQ�S ê ZnQ cYMyMQ
S i Q
W�U kTQ�og\ b Q i % �

ð R h v h Y &|q å U�\pY2Rjw�Q1ZnQ/e2RTW
e2RM`w�Q
e2R�e2RhmlMb2cRjW�o�Y &
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yÐ l�b2cRTW
Q�o &M� Ô�ZnU�`vn\{`Q�e cdkaW
t cRTSXQ�e h v]\pU ) R cYMyMSXY ê Ð l�b2cRTW
Q�o +a� Ô�ZnU�`v]\pQ
e cd.cYMyMSXY
+

c��yMQ�S +èW�ZnUVv]\ cdVi Q f=h t hml e c� i W f·àY�v hml Q i qDÊ·`b Q�vnYMeMQ i Qæt b `W cRTo�Y�kmQ v i `Q b Y h vn�
&



Ø W l=h tMY %Ét h/l=h tMY % � � q�+�ZnQ f Rjo cYMyMQ
S i Q
W�U h v h Y &�R kmQ
o�\ hmb Q i % � % � � � k|UVWTqhmlMb2cRjW�Q�o +aq
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³ ±´aµ·¶¸ Á*Â=»�Â=Ã À ² ÄF±´g³{´ » µ�¶´ ½ Â ÄD° µ À »�º ²�´ ½ Ç
� yMw�Q i QÒY b `w�U�\ b^h k|eMUVw
UFv]k�`Qx\pQ
SVe cQ bnh k|UXe���S}Rjv^Q b Y!k v h Y�`b RTt�eMUVw h k cQ i v]�av]\ cQ i YÕo[R[�i Q b �mqrs \ hmi Y.v]\�RM`w cd Y b `w
UX\ f=h S h y�Y.eD`Q�o h SVUXo[RÉ��eMQ�Z i cQ
e `Q'\�`b U � l=h t àY.kÜe cd SVQm`W cd w cd w�y �o�\^Q b|cQ�e2R_k cd w'e�QLZnv h Y.o h SXUVeMQ cR b e cd q å SXQ�t h k cRTe cdXi vn\ hTf ��S}Rjv^Q b Y�e2R o[RTSVU lMb RM`w
e cdDb^h k|UVeD`QZnQ i�àYD`W
Q i Q�Y b `w�U�\ �rf�b^h \ h `W�Q f `b U o[RTSXU lMb RTw�U2Znv i QæWLZnUXvn\pUXSVU f�h S h y�YÉojRjSVU l�b RM`w
e cd b^h k|UVeg�kaW
yMSVQ
tMQ i oTQ o[R i Qj`b Qjq�� cdXi t h vn\ cRjk cR i QAt h v]\�Rj\^Qm`w�e c� f�h `w�Q
\ hmi Q�W�Q
e cd fMbnh Y b `w�Q�e cdf�h S h yg� l=h t àYrq å y b e|Y�Z cd ZnQ bnh kae�UVw�QI���g�Fv f=h SVY�v e cRTv^SXQ�tMY[Z cd w cdrbnh kae�UVw cd q
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� l �£Y b `w�Y[Z cd w cd+l=h t���e�Q l �|SX�£o h SXUVeMQ cR b e cd �·i Y�v cdVi Q ZnQ�k|W cd \�W RjSVQ�v f�h `e�t�k h Yb�àYMW
e c�|w�y f�h yMSVQ
t àY�e2R�o[RTSXU lMb RM`w�e cd�b^h k|UVe�YrqÊ h Y b `w�Q
e cd*b^h k|eMUXw�Q b^h k|UVeg��SVRTv^Q b Y iucR i Q5Z^RTv^e c��kaWx\�RTy i Q�W�U hmlMb RjW
��SVRTv^Q b^h k cQvn\ hTf �Òk hmlMb RTW�Q+R ZnQLZnUVw�y�k|W hmb ��k fMb^h v]\ hmb Yrq

¤5¥ ¤ � �E �©2EH6 >���R hml�b2cRTW
o|Y �*ZnQFW
y b Y l R�W�e cRTW hmb eD`Q�e f�b RTw h k|e cd|fMbnh vn\ hmb)bnhml�h \�R ��f=h S h yMR i `Qj`b Q
e cQ�y h\{`Q�SXQ�v^R�R cYMv^Qm`w�og� �gf=h o�\^Q b¯c�aw�y�v^Q f `b U i `Qj`b Q
e cdal YMtMQ f�h y�� l=h kTR[\$ojR i Q b R�qTÊ h o�YMv cdVi Qv^Q·\�Rjo'v^Q�Z iIh Y�\ \^kjR b \{`Q
SVQ�v^R�W b�àYMW
e c�|w�y cYMyMS àY�t h ZnQ
tMUVe cQ
y h�i�h tMQ
SVY �[fMbnh \ h `W
Q iucR i Qk�`W
t���UVea� hmb^i RTw�U h R l v h SVYa\pe cdrf=h S h W�Q f=h S h W�Q+R e2R[\ h `w
Q�e cd o[R i Q b � k fMb^h v]\ hmb Yrq

Ð lMbMcRTW�Q
o ���2�1v f�h `bMcRTt cRTe cdri `Q[`b Q�e cd
+



å e cdViècRTe cd[f�h S h yg��v]\ hmf ��SVRTv^Q b Y+W'ZnQ�tMe h \pSXUXk c�|w�y hTlMb2cRTW
o àY fMbnh kmQ�t�Q i Q f=h `bMcRTtMw cd w�yrqå h YMv]\�R_kjR�o[R i Q b R[��SVRTv^Q b ZnQ W
y b Y l R�k o[RTe h eMUVw�o cQ*o h eMUX��~mY b RTw
U � w h `W$t h k h SVY[ZnQ f `b Q�t f=h o�S cRTtMRj\ �`W
Q fMbnh kmQ�SXo h Yæk�`Q
\
`v^UXe|Y f=h W hTb^h k cRTe cd vnQ5v^Q5vn\ hmf=h YæS}RTvnQ b Yæv^Q
\^o cR i Q·kAo[RM`W�t cQ i `bMcRTtMo�YZnQ�e�ZnQ�tMe h Yrq c�1y�Q�S �jf�h t o�\^Q b¯c� i S}RTvnQ b k��|W_Ra`b Y�ZnQ5vnk�`Q
\^S h v^Q5e cR i eMQ f�h t2Ra`b UXS h WLZnUXvn\pU�\_qÊ·`b U[k cd w�Q
e cRTv hTl e cQ i k c�|vno���\^Y'vn\ hmf ��S}Rjv^Q b Y�k ZnQ
tMe hmi `b2cRTtMo�Y l YMt�Q i Q f `b Q�t f�h o�S cRTt2Rj\ �`W
QIZntMQ h h t b RTWÉR t h e2RTvne cdVi RTe c�|w�y£t2Rj\�W_RjeMQ�vnQ i QÉk¯`vnQ�w�yMeg��k c�avnog�|\��!Z^RTo hiIh `W
e cQ+RTS�\pQ b e2Rj\^UXk��mq � c� l `Q b \ cQ�v fMbMcRjk|e cQ f=h i `Qj`b Q
e cd W�R�ZnUVv]\ cdXi Q b YD`w
e `Q � v i�h `W�e c� if `b Q�t�W fMb RTw h k cRTe cdXi�� og\^Q b|cQ�v^e cd `W cdDf=h `w
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q�o[RM`W
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tMe h v]\pU f�h v^S h Y `W cdfMb^h v^e2RjtMeD`QLZx`v cd b Q�o h eMv]\ b Y�oTw�U f=h k b w�y|Y�q
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