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O PQRSTUR
V WXYZ[W\Y]^ _[W ` WX[a]Yb` b _[a_ Xc]_\cd ^W]W WeZ\WbbYc] Y] _[W XWdd

Yb a fg]ha` W]_ad igWb_Yc] Y] ` cdWXg da\ j Ycdc^k� �[ Yb _abl Yb Xc` ZdYXa_Wh
jk _[W da\^W ]g` j W\ cf Z cbbYj dW \W^gda_Yc] \Wda_Yc]b Y] _[W XWdd � a]h _[W
\Wda_YmWdk b` add a` cg]_ cf amaYdaj dW WeZ W\Y` W]_ad ha_a � � WXW]_dk� a ]Wn
Xdabb cf \W^g da_Yc] fg]X_Yc]b XaddWh �� 8)* ! %* �&)�* 1 nab bg^^Wb_Wh � � a]k
bY^]ad _\a]bhgX_Yc] Za_[nakb Xa] j W aXXg\a_Wdk ` c hWdWh jk X[aY] fg]X�
_Yc]b � a] h _[W \Wb_\YX_Yc] _c X[aY] fg]X_Yc]b ^\Wa_dk \WhgXWb _[W mab_
bWa\X[ bZaXW cf \W^g da_Yc] \Wda_Yc]b � �] _[ Yb ZaZ W\ nW b_g hk _[W Xc` �
Zg_a_Yc]ad Z\cjdW` cf \WXc]b_\gX_Y]^ a X[aY] fg]X_Yc] gbY]^ a ` Y] Y` g`
]g` j W\ cf WeZ W\Y` W]_b � Y] WaX[ cf n [YX[ c] dk fWn ^W]Wb a\W Z W\_g\j Wh �
oW ^YmW cZ_Y` ad \WXc]b_\gX_Yc] bX[W` Wb fc\ bWmW\ad bXW]a\Ycb a]h b[cn
_[WY\ aZZdYXa_Yc] Y] \WXc]b_\gX_Y]^ _[W \W^g da_Yc] cf ^adaX_cbW g_YdYpa_Yc]
Y] kWab_ �
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�[W \W^gda_Yc] cf ` � ? � _\a]bX\YZ_Yc] Yb lWk _c XWddg da\ fg]X_Yc] � � Y^[
_[\cg^[Zg_ ^W]c` YX _WX[]cdc^YWb � bgX[ ab V ? � ` YX\ca\\akb � W]aj dW a
^dcjad m YWn cf _[W _\a]bX\YZ_c` W � a]h Z\cmYhW _[W ` Wa]b _c \WXc]b_\gX_�
Y]^ (';%  8&�(2 (' 8&)�*1 a` c]^ ^W]Wb � _[a_ Yb � Y] fW\\Y]^ _[W bW_ cf ^W]Wb
_[a_ XccZ W\a_W Y] _[W \W^g da_Yc] cf a ^YmW] ^W]W a] h _[W Za\_YXg da\ dc^Y�
Xad fg]X_Yc] jk n [YX[ _[Yb \W^g da_Yc] Yb hW_W\` Y]Wh � �[Yb ZaZ W\ b_g hYWb
_[W ]g` j W\ a]h Xc` ZdWe Y_k cf j Ycdc^YXad WeZ W\Y` W]_b _[a_ a\W ]WWhWh Y]
c\hW\ _c Y]fW\ XW\_aY] \W^gda_c\k \Wda_Yc]b �

�] 'x$ '()# '* & Y]mcdmWb l]cXlY]^ cg_ c\ cmW\�WeZ\WbbY]^ XW\_aY] ^W]Wb �
a] h ` Wabg\Y]^ _[W WeZ\WbbYc] dWmWdb cf add c_[W\ ^W]Wb � �[W �(N'( cf a]
WeZ W\Y` W]_ Yb _[W ]g`j W\ cf ^W]Wb _[a_ a\W Z W\_g\j Wh � � lWk cjb_aXdW Y]
_[W Y] fW\W]XW cf \W^g da_Yc] \Wda_Yc]b Yb _[W da\^W ]g`j W\ cf Z cbbYj dW bcdg�
_Yc]b a]h � Xc]bWigW]_dk� _[W g]\WadYb_YXaddk da\^W a` cg]_ cf ha_a ]WWhWh
_c YhW]_Yfk _[W \Y^[_ c]W � �lg_bg W_ ad� y b[cnWh _[a_ WmW] fc\ a j ccdWa]



]W_nc\l ` c hWd � _[W ]g`j W\ cf WeZ W\Y` W]_b _[a_ a\W ]WWhWh fc\ \WXc]�
b_\gX_Y]^ a ]W_nc\l cf � ^W]Wb Yb Z\c[ Yj Y_YmW � �[W dcnW\ a] h gZZ W\
j cg]hb c] _[W ]g` j W\ cf WeZ W\Y` W]_b cf c\hW\ � � � _[a_ a\W ]WWhWh �
a\W � ��� �y 	 a] h 
 �� � �� � y 	 � \WbZ WX_YmWdk� �mW] n Y_[ ]c ` c\W _[a] K
\W^g da_c\b fc\ WaX[ \W^g da_Wh ^W]W � _[W ]g`j W\ cf \Wig Y\Wh WeZ W\Y` W]_b
cf c\hW\ K Yb b_Ydd � ��  	 a]h 
 �� � 	 � \WbZ WX_YmWdk y �

�[W Y][W\W]_ Xc` ZdWe Y_k cf ^W]W_YX ]W_nc\l Y] fW\W]XW dWh \WbWa\X[W\b
_c bWWl nakb a\cg] h _[Yb Z\cj dW` � �hWlW\ W_ ad � � b_g hYWh [cn _c hk]a` �
YXaddk hWbY^] WeZ W\Y` W]_b bc ab _c ` ae Y` YpW _[W a` cg]_ cf Y]fc\` a_Yc]
We_\aX_Wh � �\YWh` a] W_ ad� � gbWh �akWbYa] ]W_nc\lb _c \WmWad Za\_b cf
_[W ^W]W_YX ]W_nc\l _[a_ a\W b_\c]^dk bgZZ c\_Wh jk _[W ha_a � �a]ak a] h
�[a` Y\ � bg^^Wb_Wh a ` W_[c h cf WeZa]hY]^ a l]cn ] ]W_nc\l Xc\W gbY]^
WeZ\WbbYc] ha_a � �WmW\ad b_g hYWb gbWh Z\Yc\ l]cn dWh^W aj cg_ _[W ]W_nc\l
b_\gX_g\W � c\ \Wb_\YX_YmW ` c hWdb cf _[W b_\gX_g\W � Y] c\hW\ _c YhW]_Yfk \Wd�
Wma]_ Z\cXWbbWb Y] ^W]W WeZ\WbbYc] ha_a ��� �� �� �

� WXW]_dk� a j Ycdc^YXaddk ` c_Yma_Wh ` c hWd cf \W^gda_Yc] \Wda_Yc]b jabWh
c] �� 8)* ! %* �&)�* 1� nab bg^^Wb_Wh Y] c\hW\ _c XcZ W n Y_[ _[W Z\cj dW` cf
^W]W_YX ]W_nc\l Y] fW\W]XW � � �] a X[aY] fg]X_Yc] � _[W b_a_W cf _[W \W^�
g da_Wh ^W]W hWZ W] hb c] _[W Y]�gW]XW cf Y_b hY\WX_ \W^gda_c\ � n [cbW aX�
_YmY_k ` ak Y] _g\] hWZ W] h c] _[W Y]�gW]XW cf a]c_[W\ \W^g da_c\ � a] h bc
c] � Y] a X[aY] cf hWZ W] hW]XYWb �nW hWfW\ fc\` ad hW�]Y_Yc]b _Ydd da_W\	 �
�[W X[aY] ` c hWd fg\_[W\ abbg` Wb _[a_ ma\Yaj dW b_a_Wb a\W j ccdWa] � �[W
da__W\ abbg` Z_Yc] Yb a h\ab_YX bY` ZdY�Xa_Yc] cf \Wad j Ycdc^k� kW_ Y_ XaZ�
_g\Wb Y` Z c\_a]_ fWa_g\Wb cf j Ycdc^YXad bkb_W` b a]h nab f\WigW]_dk gbWh
Y] Z\Wm Ycgb b_ghYWb � � �[W Xdabb cf X[aY] fg]X_Yc]b [ab bWmW\ad Y` Z c\�
_a]_ ahma]_a^Wb � � �[WbW fg]X_Yc]b \W�WX_ Xc` ` c] jYcdc^YXad \W^g da_Yc]
j W[amYc\ � bc ` a]k \Wad j Ycdc^YXad \W^gda_c\k \Wda_Yc]b Xa] j W WdgXYha_Wh
gbY]^ _[W` �Wea` ZdWb Y]XdghW _[W ��� \WbZ c]bW ` WX[a]Yb` Y] � 9 �� ) y�
a] h ^adaX_cbW g_YdYpa_Yc] Y] kWab_ yy	 � � c\WcmW\ � jk \Wb_\YX_Y]^ Xc]bYhW\�
a_Yc] _c X[aY] fg]X_Yc]b � _[W ]g` j W\ cf Xa]hYha_W fg]X_Yc]b h\cZb f\c`
hcgj dW WeZ c]W]_Yad _c bY]^dW WeZ c]W]_Yad c] dk�

�] _[ Yb ZaZ W\ nW b_g hk _[W Xc` Zg_a_Yc]ad Z\cj dW` b a\YbY]^ n [W]
n Yb[ Y]^ _c \WXc]b_\gX_ X[aY] fg]X_Yc]b gbY]^ a ` Y] Y` g` ]g`j W\ cf We�
Z W\Y` W]_b cf _[W b` addWb_ Z cbbYj dW c\hW\ � oW ahh\Wbb j c_[ _[W igWb_Yc]
cf �] hY]^ _[W bW_ cf \W^gda_c\b cf a X[aY] fg]X_Yc] � n [ YX[ Yb _kZYXaddk
`gX[ b` addW\ _[a] _[W W]_Y\W bW_ cf ^W]Wb � a] h _[W igWb_Yc] cf \WXc]�
b_\gX_Y]^ _[W fg]X_Yc] ^YmW] Y_b \W^gda_c\b � oW ^YmW cZ_Y` ad \WXc]b_\gX�
_Yc] bX[W` Wb fc\ bWmW\ad bXW]a\Ycb a] h b[cn _[WY\ aZZdYXa_Yc] c] \Wad
ha_a � �g\ a]adkbYb fc XgbWb c] _[W _[Wc\W_YXad Xc` ZdWe Y_k cf \WXc]b_\gX_�
Y]^ \W^g da_Yc] \Wda_Yc]b �]g`j W\ a] h c\hW\ cf WeZ W\Y` W]_b	 � abbg` Y]^
_[a_ WeZ W\Y` W]_b Z\cmYhW aXXg\a_W \Wbg d_b � a] h _[a_ _[W _a\^W_ fg]X_Yc]
Xa] j W b_ghYWh Y] Ybcda_Yc] f\c` _[W \Wb_ cf _[W ^W]W_YX ]W_nc\l �

�[W ZaZ W\ Yb c\^a] YpWh ab fcddcn b � �WX_Yc] � Xc]_aY] b jabYX hW�] Y_Yc]b
\Wda_Wh _c X[aY] fg]X_Yc]b � �] �WX_Yc] � nW ^YmW nc\b_�XabW a] h amW\a^W�



XabW a]adkbWb cf _[W ]g` j W\ cf WeZ W\Y` W]_b ]WWhWh Y] c\hW\ _c \WXc]b_\gX_
a X[aY] fg]X_Yc] � �c_[ dcn �c\hW\ a] h [ Y^[�c\hW\ WeZ W\Y` W]_ad bW__Y]^b
a\W Xc]bYhW\Wh � �] �WX_Yc] � nW b_g hk _[W \WXc]b_\gX_Yc] cf Xc` Z cbY_W
\W^g da_Yc] fg]X_Yc]b _[a_ Xc`jY]W bWmW\ad X[aY] b � � Y]addk� Y] �WX_Yc] �
nW hWbX\Yj W a j Ycdc^YXad aZZ dYXa_Yc] cf cg\ a]adkbYb _c \WXc]b_\gX_ _[W
\W^g da_Yc] ` WX[a] Yb` cf ^adaX_cbW g_YdYpa_Yc] Y] kWab_ � �c\ daXl cf bZaXW �
bc` W Z\ccfb a\W b[c\_W]Wh c\ c` Y__Wh �
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�[aY] fg]X_Yc]b nW\W Y]_\c hgXWh jk �a_�� Ylb a] h �[a` Y\ � � �] _[W fcd�
dcn Y]^ nW hW�]W _[WbW fg]X_Yc]b a] h hWbX\Yj W _[WY\ ` aY] Z\cZ W\_YWb � �g\
Z\WbW]_a_Yc] hY�W\b f\c` _[W c\Y^Y]ad c]W � _c addcn bgXXY]X_ hWbX\YZ_Yc]
cf _[W \WXc]b_\gX_Yc] bX[W` Wb Y] da_W\ bWX_Yc]b �

�W_ 	 hW]c_W _[W bW_ cf add ma\Yaj dWb Y] a ]W_nc\l � n [W\W 
	 
 � � �
�[WbW ma\Yaj dWb Xc\\WbZ c] h _c ^W]Wb � ` � ? � b� Z\c_WY] b c\ ` W_aj cdY_Wb �
�aX[ ma\YajdW ` ak a__aY] c]W cf _nc 1&8&'1� � c\ � � �[W b_a_W cf ^W]W
 � hW]c_Wh jk ��F�L � 	 � Y] hYXa_Wb _[W hYbX\W_YpWh WeZ\WbbYc] dWmWd cf _[W
^W]W � �[W Y]_W]hWh Y]_W\Z\W_a_Yc] Yb _[a_ ��F �L � 	 Yb � Yf ^W]W  Yb XaZajdW
cf j WY]^ aX_Yma_Wh Y] a ^YmW] W]mY\c]` W]_ � a] h � c_[W\n YbW � � ma\Yaj dW
]c\` addk We Yb_b Y] Y_b � )  N-&2$ ' b_a_W � jg_ Z W\_g\ja_Yc]b bgX[ ab ^W]W
l]cXlcg_b ` ak X[a]^W Y_b b_a_W � �W_ � � 	 j W \W^g da_Wh jk a bW_ � cf
� ma\YajdWb � �] _[a_ XabW nW bak _[a_ � Yb _[W (';%  8&�( 1'& cf � � a] h  �Yb XaddWh _[W (';%  8&''� � Xa] hYha_W \W^gda_Yc] fg]X_Yc] fc\ _[W \W^g da_WW
 � [ab _[W fc\` � �� � :� I �<� � :� I �<� �] c_[W\ nc\hb � _[W b_a_W cf � Yb
a fg]X_Yc] cf _[W b_a_Wb cf Y_b \W^g da_c\b �

�[W X[aY] fg]X_Yc] ` c hWd abbg` Wb _[a_ _[W fg]X_Yc]ad \Wda_Yc]b a\W
hW_W\` Y] Yb_YX � �[W X[aY] fg]X_Yc] � �� c] _[W (';%  8&�(1 � I ���I  y hW�
_W\` Y]Wb _[W b_a_W cf _[W \W^g da_WW � � �[W c\hW\ cf _[W \W^g da_c\b Yb
Y` Z c\_a]_ � ab Y_ \W�WX_b _[W c\hW\ cf Y]�gW]XW a` c]^ _[W` � oW Xadd  �
_[W $ ('N'�'11�( cf � fc\ � � � � a] h _[W 1% ��'11�( cf � fc\ �  E � �aX[
\W^g da_c\ ` ak aX_Yma_W c\ \WZ\Wbb Y_b bgXXWbbc\ � a]h _[ Yb X[aY] cf WmW]_b
W]ajdWb a bY^]ad _c Z\cZa^a_W f\c` � _c  � � Y] a ` a]]W\ hWbX\Yj Wh j Wdcn �

�bbcXYa_Wh n Y_[ WaX[ \W^gda_c\  � Yb a �eWh madgW ! � n [YX[ hYX_a_Wb
_[W \W^gda_c\k Y]�gW]XW cf  � c]  �� y � �f ! � � � _[W]  � Yb a] 8�&)/8&�( "
c_[W\n YbW  � Yb a ('$ ('11�(� �[W madgW ! � \WZ\WbW]_b a] Y]_\Y]bYX Z\cZ W\_k
cf _[W X[aY] a]h Yb ]c_ bgj# WX_ _c X[a]^W � �[W ��* &(� $ 8&&'(* cf � �� Yb
_[W j Y]a\k mWX_c\ �!� I ���I ! y	 � �[W fg]X_Yc] � �� Xa] j W hW�]Wh gbY]^ _nc
� �dc]^ j ccdWa] mWX_c\b a__\Yjg_Y]^ aX_YmY_k a] h Y]�gW]XW _c WaX[  � � �[W
hW�]Y_Yc]b cf _[W 8�&)/)&2 a] h )*$ % '* �' a\W \WXg\bYmW � �W_ F � � 	 hW]c_W
_[W aX_Ym Y_k cf  � � a] h �� � % � � 	 hW]c_W _[W Y]�gW]XW cf  � c]  �� y � �[W
Y]�gW]XW c] � Yb adnakb ��  � Yb aX_Yma_Wh �F � � 	 � �	 Y� Y_ Yb XaZajdW
cf j WY]^ aX_Yma_Wh a]h Y_ \WXWYmWb a Z cbY_YmW aX_Yma_Yc] bY^]ad f\c` Y_b
Z\WhWXWbbc\ � �[W aX_Yma_Yc] bY^]ad �� � % � � 	 � _\a]b` Y__Wh f\c`  � _c  �� y



Yb � Yf  � Yb a] aX_Yma_c\ a]h Yb Y_bWdf aX_Yma_Wh � c\ Yf  � Yb a \WZ\Wbbc\ a] h
Yb ]c_ aX_Yma_Wh �bc _[a_ Y_ faYdb _c \WZ\Wbb  �� y	 � �c\` addk�

F � � 	 � � Y� ��� � % � �� y	 � � F�K ��F�L � �	 � �	 ��	

�� � % � � 	 � !� � F � �	 ��	
� Y]addk� _[W b_a_W cf _[W \W^gda_WW � Yb bY` Zdk _[W Y]�gW]XW cf  y � oW
hW�]W _[W �% &$ % & cf � �� _c j W ��F�L �� 	 � � X[aY] fg]X_Yc] Yb g] YigWdk
hW_W\` Y]Wh jk Y_b bW_ cf \W^g da_c\b � _[WY\ c\hW\ a]h _[W Xc]_\cd Za__W\] �

�]k Xc]_\cd Za__W\] ` ak j W bWZa\a_Wh Y]_c M ��C1 cf Xc]bWXg_YmW \W^�
g da_c\b jk _\g]Xa_Y]^ _[W Xc]_\cd Za__W\] af_W\ WaX[ �� �[W � \b_ j dcXl
�\Y^[_` cb_ � W]hY]^ a_  y	 [ab _nc Z cbbYj dW fc\` b � � � � � � c\ � � � � ��� � dd
c_[W\ j dcXlb a\W cf _[W fc\` � � � � ���
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�] _[Yb bWX_Yc] nW b_g hk _[W igWb_Yc] cf g] YigWdk hW_W\` Y] Y]^ _[W X[aY]
fg]X_Yc] n [YX[ cZ W\a_Wb c] a l]cn ] \W^g da_WW � g bY]^ a ` Y] Y` g` ]g` j W\
cf WeZ W\Y` W]_b � oW abbg` W _[\cg^[cg_ _[a_ add ma\Yaj dW b_a_Wb Y] n Ydh�
_kZ W a\W l]cn ] �c\ � WdbW � _[WbW Xcgdh j W ` Wabg\Wh 	 � oW fg\_[W\ abbg` W
_[a_ add \W^g da_c\ b_a_Wb Y] n Ydh _kZ W a\W �� WeXWZ_ Z cbbYj dk � � �[W
da__W\ abbg` Z_Yc] Yb ` c_Yma_Wh jk _[W cjbW\ma_Yc] _[a_ Y] ` a]k j Ycdc^YXad
Wea` ZdWb � add \W^gda_c\b a\W WeZ\WbbWh Y] n Ydh _kZ W a] h _[W b_a_W cf _[W
\W^g da_WW Yb hW_W\` Y]Wh jk _[W Z\WbW]XW c\ ajbW]XW cf a ` W_aj cdY_W � �
��ea` ZdWb Y]Xdg hW _[W �\Z � daX a] h a\a��V cZ W\c]b Y] � 9 "� ) y� � a] h
_[W \W^gda_Yc] cf ^adaX_cbW g_YdYpa_Yc] Y] kWab_ yy � �WW �WX_Yc] � fc\ a
hYbXgbbYc] cf _[W bY_ga_Yc] n [W] _[Yb abbg` Z_Yc] hcWb ]c_ [cdh �	

�] 'x$ '()# '* & Yb hW�]Wh jk a bW_ cf ma\Yaj dWb _[a_ a\W We_W\]addk
Z W\_g\j Wh �l]cXlWh�cg_ c\ cmW\�WeZ\WbbWh 	 � �[W b_a_Wb cf _[W Z W\_g\j Wh
ma\YajdWb a\W _[gb �eWh � a] h _[W b_a_Wb cf add ]c]�Z W\_g\j Wh \W^g da_c\b
a\W abbg` Wh _c \W` aY] a_ _[W n Ydh�_kZ W madgWb � n Y_[ _[W WeXWZ_Yc] cf _[W
\W^g da_WW � �_b b_a_W Yb hW_W\` Y]Wh jk _[W X[aY] fg]X_Yc] � �[W �(N'( cf a]
WeZ W\Y` W]_ Yb _[W ]g`j W\ cf We_W\]addk Z W\_g\j Wh ma\Yaj dWb Y] Y_ �

�g\ \WXc]b_\gX_Yc] ad^c\Y_[` b a\W jabWh c] Z W\fc\` Y]^ ma\Ycgb We�
Z W\Y` W]_b a]h cjbW\mY]^ _[WY\ Y]�gW]XW c] _[W b_a_W cf _[W \W^g da_WW �
�[W ad^c\Y_[` b Y` ZdYXY_dk abbg` W _[a_ _[W \W^g da_Yc] fg]X_Yc] Yb Y] hWWh
a X[aY] fg]X_Yc] a]h hc ]c_ WeZ dYXY_dk _Wb_ _[ Yb Z\cZ W\_k�

oW ]cn hWmYbW a bY` Z dW bW_ cf Wiga_Yc]b _[a_ X[a\aX_W\YpW _[W cg_Zg_
cf a X[aY] fg]X_Yc] ab a fg]X_Yc] cf _[W Xc]_\cd Za__W\] a] h _[W b_a_Wb
cf _[W \W^gda_c\b � j c_[ Y] _[W n Ydh�_kZ W b_a_W a] h Y] b_a_Wb Z\c hgXWh jk
Z W\_g\j Y]^ bc` W \W^g da_c\b � �[WbW Wiga_Yc]b a\W _[W fcg] ha_Yc] cf add
_[W bgjbWigW]_ \WXc]b_\gX_Yc] bX[W` Wb �
� St�tQwRwt s q 	'& � M' 8 �� 8)* ! %* �&)�* �* � I � � � I  y 9 7! ��F�L � �	 � �
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� St t � � �k hW�]Y_Yc] � F �� 	 � ��F�L �� 	 � �c\ �  � � ��F�L � �	 � � Y` �
ZdYWb _[a_ F � � 	 � F � �� y	� ! �� y� �_ fcddcn b jk Y]hgX_Yc] _[a_ ��F �L � � 	 ���F �L �� 	 � ����� y!� 	 � �Y` Yda\dk� Yf ��F�L �� 	 � � a] h ��F�L � �	 � � fc\ add
�  � � Y_ fcddcn b jk Y] hgX_Yc] _[a_ � �� �� I ���I  y	 � �

��� y! � �

� 9@ ,2$ '1 8* N B  ��C1
� $ '(&%(M8&)�* Yb a] WeZ W\Y` W]_ _[a_ X[a]^Wb _[W b_a_W cf a ma\Yaj dW _c
_[W cZZ cbY_W cf Y_b b_a_W Y] n Ydh�_kZ W � �k cg\ abbg` Z_Yc] c] _[W \W^g da_c\
b_a_Wb Y] n Ydh�_kZ W � _[W Z W\_g\ja_Yc] cf a \W^g da_c\ Y] :�� y I ���I  y< Yb a
l]cXlcg_ � �c\ � � 	 � a] � -$ '( &%(M8&)�* Yb a] WeZ W\Y` W]_ Y] n [YX[ _[W
b_a_Wb cf add _[W ma\Yaj dWb Y] � a\W Z W\_g\j Wh �

�W_ � j W ��F�L � � 	 Y] n Ydh�_kZ W � �W_ �� j W _[W cZZ cbY_W b_a_W � �c\
_[W \WXc]b_\gX_Yc] � nW �\b_ XdabbYfk _[W ma\YajdWb Y] 	 Y]_c _nc &2$ '1� �
a] h �� � � ma\YajdW Yb Y] � � �� 	 Yf Y_b Z W\_g\ja_Yc] Z\c hgXWb cg_Zg_
� � �� 	 � ? a_g\addk� _[W ` a# c\Y_k cf _[W ^W]Wb [amW _kZ W � � bY]XW Y]
Za\_YXg da\ add _[W ^W]Wb _[a_ a\W ]c_ Za\_ cf _[W X[aY] fg]X_Yc] a\W bgX[ �
�k >\cZ cbY_Yc] � nW [amW � � �� � oW Xadd a ^W]W _[a_ j Wdc]^b _c
� � �� 	 a � -; '* ' � �� -; '* '	 � � -1% ��'11�(� �� -1% ��'11�( cf a ^W]W a] h
� -(';%  8&�( � �� -(';%  8&�( a\W bY` Yda\dk hW�]Wh �

�[W _kZ W cf a bY]^dW ^W]W Xa] j W hW_W\` Y]Wh jk a bY]^dW Z W\_g\ja_Yc]
cf _[W ^W]W � �gX[ a] WeZ W\Y` W]_ n Ydd j W \WfW\\Wh ab a &2$ )*; 'x$ '()# '*&
_[\cg^[cg_ �
�tSt ��TS� � �)/ '* 8* �(N'('N 1'& �! (';%  8&�(1 � I ���I  y + &� ')( ��* &(� 
$ 8&&'(* �8* M' ('��* 1&(% �&'N %1)*; � &2$ )*; 'x$ '()# '* &19

�c]bYhW\ ]cn _[W jdcXl Za\_Y_Yc] cf _[W \W^gda_c\b � �[W \Y^[_ j cg] h�
a\k cf a j dcXl Xc\\WbZ c] hb _c a \W^g da_c\ � n Y_[ !� � � �g] dWbb � � ��
Y] n [YX[ XabW ! y � � Yb adbc Z cbbYj dW 	 � a] h a]k c_[W\ \W^gda_c\  � Y] _[W
jdcXl [ab ! � � � �
	�

 T � � 8�� M ��C ��* &8)* 1 (';%  8&�(1 �! 8 1)*;  ' &2$ '+ 8* N &� � 8N-
� 8�'* & M ��C1 ��* &8)* (';%  8&�(1 �! �$$ �1)&' &2$ '19

�[W Z\ccf fcddcn b f\c` _[W faX_ _[a_ _[W _kZ W cf  � hY�W\b f\c` _[W
_kZ W cf  ��y Y� !� � �� �[gb � nW Xa] \WfW\ _c a j dcXl ab WY_[W\ a � -M ��C
c\ a �� -M ��C� a] h _[W _nc _kZ Wb cf j dcXlb ad_W\]a_W �

� 9�  '��* 1&(% �&)*; &� '  ';%  8&�( � '& 8* N &� ' �%* �&)�*
�c]bYhW\ a X[aY] fg]X_Yc] n Y_[ Xc]_\cd Za__W\] �!� I ���I ! y	 a] h dW_ � I � � � I  �
j W a j dcXl � �[W] �� � % � � 	 � ��� � % �� � y 	 � ����� � ��F �L �� 		� � ! � � �[gb �



_[W j W[amYc\ cf _[W X[aY] Yb hW_W\` Y]Wh jk _[W j ccdWa] ma\YajdW �� � % �� � y	 �
jk _[W Xc]_\cd Za__W\] � a] h jk _[W Xc]#g]X_Yc] cf _[W b_a_Wb cf Y_b \W^gda�
_c\b � �Y]XW _[ Yb Xc]#g]X_Yc] Yb Y]hWZ W] hW]_ cf _[W c\hW\ cf cXXg\\W]XW cf
_[WbW ^W]Wb � ]c WeZ W\Y` W]_ jabWh c] Z W\_g\j Y]^ _[W b_a_Wb cf _[W ^W]Wb
Xa] hW_W\` Y]W _[W c\hW\ cf _[W ^W]Wb n Y_[ Y] _[W j dcXl � �] mYWn cf _[ Yb
dY` Y_a_Yc] � cg\ ^cad Yb _c \WXc]b_\gX_ _[W Xc]_\cd Za__W\] � _[W bW_ cf ^W]Wb
n Y_[ Y] WaX[ j dcXl �jg_ ]c_ _[W c\hW\ cf _[WY\ cXXg\\W]XW 	 a] h _[W c\hW\�
Y]^ cf _[W jdcXlb � �c\\WbZ c] hY]^dk� Y] _[W fcddcn Y]^ nW n Ydd gbW _[W _W\`
1% ��'11�( cf a ^W]W _c hW]c_W a \W^gda_c\ _[a_ bgXXWWhb _[a_ ^W]W Y] _[W
X[aY] a] h Yb ]c_ a ` W`j W\ cf Y_b j dcXl � �c\ Xc]mW] YW]XW � nW b[add \WfW\
_c � �^W]Wb _[a_ a\W ]c_ \W^gda_c\b cf � ab Z\WhWXWbbc\b cf � �

�[W aj cmW hYbXgbbYc] Y` ZdYWb _[a_ c]XW nW [amW _kZ Wh WaX[ ^W]W � Y_
\W` aY]b _c hW_W\` Y]W � fc\ WaX[ ZaY\ Xc]bYb_Y]^ cf a � �^W]W a] h a �� �
^W]W � n [ YX[ cf _[WbW ^W]Wb Z\WXWhWb _[W c_[W\ Y] _[W X[aY] � �W_ E� �E ��
hW]c_W _[W ]g` j W\ cf \W^gda_c\b cf _kZ Wb � � �� � \WbZ WX_YmWdk� ? c_W _[a_
E� � E �� � � 
 � � a] h Y] faX_ � _kZYXaddk� � � � � ab E� � 
� 
�

�gZZ cbW nW Z W\fc\` a :� I E <�Z W\_g\ja_Yc] n Y_[  � � � a] h � � �� �
�f _[W \Wbg d_ Yb � � _[W] � Z\WXWhWb  � � �_[W\n YbW �  � Z\WXWhWb � � �
��c\hW\ WeZ W\Y` W]_ fc\ hW_W\` Y] Y]^ _[W \Wda_YmW c\hW\ cf a � �^W]W a] h
a �� �^W]W n Ydd j W XaddWh a ��#$ 8()1�* _[\cg^[cg_ �
� St�tQwRwt s � �)/ '* &� ' 1'& �! (';%  8&�(1 �! 8 �� 8)* ! %* �&)�* 8* N &� ')(
&2$ '1+ E� E �� ��#$ 8()1�* 1 8(' * '�'118(2 8* N 1%� �)'* & &� ('��*1&(% �& &� '
! %* �&)�* 9
� St t � � �[W gZZ W\ j cg]h fcddcn b jk Xc` Za\Y]^ WmW\k � �\W^g da_c\
n Y_[ WmW\k �� �\W^g da_c\ � �[W dcnW\ j cg] h fcddcn b f\c` _[W faX_ _[a_ � Y]
_[W bZ WXYad XabW n [W\W WmW\k � �\W^gda_c\ Z\WXWhWb WmW\k �� �\W^g da_c\ �
]c bW_ cf Xc` Za\Ybc]b Xa] hW_W\` Y]W _[W \Wda_YmW c\hW\ cf a ^YmW] ZaY\
Xc]bYb_Y]^ cf a � �\W^gda_c\ a] h a �� �\W^gda_c\ � g] dWbb Y_ Y]Xdg hWb a hY\WX_
Xc` Za\Ybc] j W_nWW] _[W ZaY\ � �[W\Wfc\W � add bgX[ Xc` Za\Ybc]b ` gb_ j W
Z W\fc\` Wh �

oW ]cn _g\] _c _[W igWb_Yc] cf \WXc]b_\gX_Y]^ a X[aY] fg]X_Yc] n Y_[�
cg_ Z\Yc\ l]cn dWh^W cf _[W YhW]_Y_k cf Y_b \W^g da_c\b � �[W hYbXgbbYc]
aj cmW bg^^Wb_b a nak _c bcdmW _[W Z\cj dW` � � Y\b_ � nW �] h _[W ^W]W _kZ Wb
gbY]^ � _kZ Y]^ WeZ W\Y` W]_b � ? We_ � nW \WXc]b_\gX_ _[W j dcXl b_\gX_g\W
jk Z W\fc\` Y]^ add Z cbbYj dW Xc` Za\Ybc]b j W_nWW] a � �^W]W a] h a �� �^W]W �

� ` c\W W� XYW]_ \WXc]b_\gX_Yc] Yb Z cbbYj dW n [W] � Yb l]cn ] � �[Yb
Yb Xc` ` c] Y] fg]X_Yc]b Y] n [YX[ � b_Y` gda_Wb _[W \WbZ c]bW � �f � Yb
l]cn ] � _[W] � bY]XW � � �� � a dd � �\W^g da_c\b Xa] j W YhW]_Y�Wh jk Xc` �
Za\Y]^ WmW\k � �^W]W n Y_[ � � fc\ a _c_ad cf � � E �� Xc` Za\Ybc]b � �Y]XW
a]k �� �^W]W Yb a \W^gda_c\ � _[WbW WeZ W\Y` W]_b a\W bg� XYW]_ _c YhW]_Yfk
add _[W \W^g da_c\b � a]h nW Xa] aZZdk >\cZ cbY_Yc] � _c Xc` ZdW_W _[W \W�
Xc]b_\gX_Yc] �



� St�tQwRwt s � . �� 8)* ! %* �&)�* �8* M' ('��*1&(% �&'N %1)*; 8& # �1& �
&2$ )*; 'x$ '()# '* &1 8* N E �� � �� � E �� 	 ��#$ 8()1�*19 �)/ '* � + 8 �� 8)*
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>\cZ cbY_Yc]b � a] h � nW\W a nc\b_ XabW a]adkbYb � ? We_ � nW hWbX\Yj W
a]c_[W\ \WXc]b_\gX_Yc] ad^c\Y_[` � n [cbW 'x$ '�&'N ]g` j W\ cf \Wig Y\Wh
WeZ W\Y` W]_b Yb dcnW\ � �[W ad^c\Y_[` Yb jabWh c] YhW]_Yfk Y]^ � W� XYW]_dk
a] h gbY]^ Y_ fc\ _[W \WXc]b_\gX_Yc] � V W]c_W jk � � _[W bW_ cf � �bgXXWbbc\b
cf  � �� Y] � �

� St�tQwRwt s � . �� 8)* ! %* �&)�* �8* M' ('��*1&(% �&'N %1)*; � &2$ )*;
'x$ '()# '* &1 8* N 8* 'x$ '�&'N *%# M'( �! 
 �� dc^ E �� � E� E �� 	 ��#$ 8(-
)1�* 19

� St t � � O ��tSwR�
 � oW Z W\fc\` � _kZY]^ WeZ W\Y` W]_b � ? We_ � nW
aZZdk a \a]hc` YpWh bX[W` W _c YhW]_Yfk � a] h \WXc]b_\gX_ _[W X[aY] �
�aX[ _Y` W nW Z YXl a ^W]W  � �� a_ \a] hc` � �] h Y_b bgXXWbbc\b a] h _[WY\
c\hW\ � a]h \W` cmW  a] h add Y_b bgXXWbbc\b f\c` fg\_[W\ Xc]bYhW\a_Yc] � oW
b_cZ n [W] ]c �� ^W]Wb a\W dWf_ � YhW]_Yfk Y]^ � ab _[W dab_ Z YXlWh ^W]W �
�] c\hW\ _c �] h _[W bgXXWbbc\b cf  � nW � \b_ YhW]_Yfk _[W ` W`j W\b cf � �gbY]^ a_ ` cb_ � � E �� Xc` Za\Ybc]b � � bY]^ � � � nW _[W] \WXc]b_\gX_ _[W
Za\_ cf _[W X[aY] _[a_ bZa]b  a] h Y_b bgXXWbbc\b jk a_ ` cb_ 
� � 
�E �� � �	
Xc` Za\Ybc]b � ab Y] >\cZ cbY_Yc] � �

�t
� ��� wR� � �[W bW_ cf Xc` Za\Ybc]b Xa] j W hYmYhWh Y]_c _nc Za\_b �
�[cbW _[a_ a\W \WigY\Wh _c YhW]_Yfk _[W bW_b � � � a] h _[cbW \WigY\Wh _c
\WXc]b_\gX_ _[W X[aY] Za\_b Y] hgXWh jk _[WbW bW_b � �c\ _[W da__W\ � E� E ��
Xc` Za\Ybc]b a\W ]WWhWh Y] _c_ad� bY]XW WmW\k ZaY\ Xc]bYb_Y]^ cf a � �
\W^g da_c\ a]h a �� �\W^gda_c\ Yb Xc` Za\Wh WeaX_dk c]XW � �[gb � Y_ bg f�
�XWb _c Xc` Zg_W _[W WeZ WX_a_Yc] cf _[W � \b_ Za\_ � �W_ � �� 	 j W _[Yb
WeZ WX_a_Yc] � ^YmW] _[a_ _[W Xg\\W]_ �� bW_ Xc]_aY] b � WdW` W]_b � n [W\W
� ��	 � � � �[W] � �� 	 
 y	 
 	�� y ��

� � �� � � 		 fc\ �  �� �k Y] hgX�
_Yc] � �� 	 
 �� dc^ � � � � �gjb_Y_g_Y]^ � � E �� nW cj_aY] _[W \Wig Y\Wh
j cg]h �

� 9� 01)*; � );� -�(N'( � x$ '()# '* &1
�] _[ Yb bWX_Yc] nW b[cn [cn _c Y` Z\cmW _[W aj cmW \Wbg d_b n [W] gbY]^
WeZ W\Y` W]_b cf c\hW\ � � � � �[W \Wbg d_b Y] _[ Yb bWX_Yc] a\W ` aY] dk cf
_[Wc\W_YXad Y]_W\Wb_ � bY]XW [Y^[�c\hW\ WeZ W\Y` W]_b ` ak ]c_ j W Z\aX_YXad�

� St�tQwRwt s � �)/ '* &� ' 1'& �! � (';%  8&�(1 �! 8 �� 8)* ! %* �&)�*+ &� '
! %* �&)�* �8* M' ('��* 1&(% �&'N %1)*; 
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� St t � � �[W ]g` j W\ cf Z cbbYj dW X[aY] fg]X_Yc]b n Y_[ � \W^gda_c\b Yb
� ��dc^� L	�� y� �	 � � �Y]XW WaX[ WeZ W\Y` W]_ Z\cmYhWb c]W jY_ cf Y] fc\` a�
_Yc] � _[W Y] fc\` a_Yc] dcnW\ j cg] h Yb � �� dc^ � 	 WeZ W\Y` W]_b �

oW ^YmW _[W gZZ W\ j cg] h Z\ccf fc\ � � � � �[W Z\ccf fc\ c_[W\ madgWb
cf � fc ddcn b jk aZZ\cZ\Ya_Wdk X[ccbY]^ bgjbW_b cf \W^gda_c\b cf Xa\hY]adY_k
� � a] h \WXc]b_\gX_Y]^ _[WY\ bgj�X[aY]b gbY]^ _[W ` W_[c h nW ^YmW ]We_ �
_[W\Wjk Y] fW\\Y]^ _[W W]_Y\W X[aY] �

�W_ � � j W _[W ]g`j W\ cf \W^gda_c\b Y] jdcXl � � n [W\W jdcXlb a\W Y]�
hWeWh Y] \Y^[_�_c�dWf_ c\hW\ � �g\ \WXc]b_\gX_Yc] ad^c\Y_[` Yb ab fcddcn b �
� Y\b_ � nW Z W\fc\` � _kZY]^ WeZ W\Y` W]_b � ? We_ � nW YhW]_Yfk _[W _kZ W cf
_[W �\b_ j dcXl gbY]^ c]W WeZ W\Y` W]_ cf c\hW\ � � Y] n [ YX[ add \W^g da_c\b
a\W Z W\_g\j Wh � oW Z\cXWWh _c \WXc]b_\gX_ _[W jdcXlb c]W jk c]W � aX�
Xc\hY]^ _c _[WY\ c\hW\ adc]^ _[W X[aY] � ? c_W _[a_ _[W _kZ W cf WaX[ j dcXl
Yb ]cn l]cn ] � bY]XW _[W _nc _kZ Wb ad_W\]a_W � �gZZ cbW nW [amW ad\Wahk
\WXc]b_\gX_Wh j dcXlb �I � � � I � � �� �c\ \WXc]b_\gX_Y]^ _[W ��_[ j dcXl nW
c] dk Xc]bYhW\ _[W bW_ cf \W^g da_c\b _[a_ hc ]c_ j Wdc]^ _c _[W �\b_ � � �
jdcXlb � �g_ cf _[ Yb bW_ � dW_ � j W _[W bgjbW_ cf \W^g da_c\b _[a_ [amW _[W
ba` W _kZ W ab j dcXl � � a] h dW_ � j W _[W _[W bgjbW_ cf \W^g da_c\b cf _[W
cZZ cbY_W _kZ W � oW gbW b_a]ha\h j Y]a\k bWa\X[ c] _[W bW_ � _c YhW]_Yfk
_[W ` W`j W\b cf _[W ��_[ j dcXl � Y]Xdg hY]^ Y] _[W Z W\_g\ja_Yc]b adbc add
\W^g da_c\b Y] � � �[Yb \Wig Y\Wb 
 �� � dc^ � 	 WeZ W\Y` W]_b � �[gb � ad_c^W_[W\
nW Z W\fc\` 
 �� dc^ � 	 WeZ W\Y` W]_b �

� �t
P wsws� ����ST � ��TwsQ

�] _[Yb bWX_Yc] nW We_W]h _[W ]c_Yc] cf a X[aY] fg]X_Yc] _c XcmW\ Xc` ` c]
jYcdc^YXad Wea` ZdWb Y] n [ YX[ _[W \W^g da_WW b_a_W Yb a j ccdWa] fg]X_Yc] cf
bWmW\ad X[aY] b � �\WigW]_dk� a Xc`jY]a_Yc] cf bWmW\ad bY^]adb Y]�gW]XWb
_[W _\a]bX\YZ_Yc] cf a bY]^dW \W^g da_WW mYa bWmW\ad Za_[nakb _[a_ Xa\\k
_[WbW bY^]adb _c _[W ]gXdWgb � a] h a \W^g da_Yc] fg]X_Yc] _[a_ Xc`jY]Wb
_[W` _c^W_[W\ � � W\W � nW fc\` adYpW _[ Yb bY_ga_Yc] jk ` c hWdY]^ WaX[ bY^]ad
_\a]bhgX_Yc] Za_[nak jk a X[aY] fg]X_Yc] � a]h dW__Y]^ _[W cg_Zg_b cf
_[WbW Za_[b W]_W\ a j ccdWa] ^a_W �

V W�]W a E -��8)* ! %* �&)�* � ab a j ccdWa] fg]X_Yc] n [YX[ Yb Xc` Z cbWh
cf E X[aY] fg]X_Yc]b cmW\ hYb# cY]_ bW_b cf \W^g da_c\b � _[a_ W]_W\ a j ccdWa]
^a_W � �� 	 � �W_ � � j W _[W ��_[ X[aY] fg]X_Yc] a]h dW_  �� hW]c_W _[W � �_[
\W^g da_c\ Y] � � � �[W cg_Zg_ cf _[W fg]X_Yc] Yb � ��� � % � yy 	 I � � � I �� � % � �y 		 �

�] _[W fcddcn Y]^ nW Z\WbW]_ bWmW\ad j Ycdc^YXad Wea` ZdWb fc\ E�X[aY]
fg]X_Yc]b _[a_ a\YbW Y] _\a]bX\YZ_Yc]ad \W^g da_Yc] Y] hY�W\W]_ c\^a] Yb` b �
�[W daX cZ W\c] y� Xc hWb fc\ daX_cbW g_YdYpa_Yc] W]pk` Wb Y] � 9 "� )� �_ Yb
g] hW\ j c_[ ]W^a_YmW a] h Z cbY_YmW _\a]bX\YZ_Yc]ad Xc]_\cd � �] _[W ajbW]XW
cf daX_cbW � daX�\WZ\Wbbc\ Z\c_WY] jY]hb _c _[W Z\c` c_W\ cf _[W daX cZ W\c]
a] h Y][ Yj Y_b _\a]bX\YZ_Yc] � �] _[W ajbW]XW cf ^dgXcbW � _[W dWmWd cf X� � >



Y] _[W XWdd \YbWb � n [ YX[ dWahb _c _[W aX_Yma_Yc] cf �� >� n [YX[ Y] _g\]
Z\c` c_Wb _\a]bX\YZ_Yc] cf _[W daX cZ W\c] � �] cg\ fc\` adYb` � _[W daX
cZ W\c] Yb Xc]_\cddWh jk a ��X[aY] fg]X_Yc] n Y_[ a] � ? V ^a_W � �[W X[aY]b
a\W � � y � y� I  yy 	 � � y �daX_cbW � daX�\WZ\Wbbc\	 � n Y_[ Xc]_\cd Za__W\] ���
a] h � � � �� I  �� I  �y 	 � � � �^dgXcbW � X� � >� �� > 	 � n Y_[ Xc]_\cd Za__W\] ��� �
�_[W\ Wea` ZdWb cf ��X[aY]b n Y_[ � ? V ^a_Wb a\W _[W \W^g da_Yc] cf a\^Y] Y]W
` W_aj cdYb` a]h ^adaX_cbW g_YdYpa_Yc] Y] kWab_ yy � � ��X[aY] n Y_[ a] ��
^a_W \W^g da_Wb dkbY]W j Ycbk]_[WbYb Za_[nak W]pk` Wb Y] kWab_ yy �

�[WbW Wea` ZdWb ` c_Yma_W gb _c \Wb_\YX_ a__W]_Yc] _c ^a_Wb _[a_ a\W
WY_[W\ �� c\ �? V � oW �\b_ b[cn _[a_ nW Xa] hYb_Y]^gYb[ j W_nWW] ��
a] h �? V ^a_Wb � oW _[W] b[cn [cn _c \WXc]b_\gX_ E�X[aY] fg]X_Yc]b Y]
_[W XabW cf �� a] h da_W\ We_W]h cg\ ` W_[c h _c [a] hdW �? V ^a_Wb �

V W]c_W _[W cg_Zg_ cf � � jk 
 � � �f 
 � � � Y] n Ydh�_kZ W � nW Xadd � � a
@-�� 8)* a]h � c_[W\n YbW � a D-�� 8)* � � \W^g da_c\  �� Yb XaddWh a ��\W^g da_c\
���\W^gda_c\ 	 Yf Y_b Z W\_g\ja_Yc] Z\c hgXWb 
 � � � �
 � � �	 � �W_ E� �E y	j W _[W ]g` j W\ cf ��\W^g da_c\b ���\W^g da_c\b	 Y] � � � jdcXl Yb XaddWh a
��j dcXl ���j dcXl 	 � Yf Y_ Xc]bYb_b cf ��\W^g da_c\b ���\W^gda_c\b	 �
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� St t � � oW Z W\fc\` � _kZ Y]^ WeZ W\Y` W]_b � �f � � � a] h �� � � _[W]
� �� 	 Yb a] �? V ^a_W � �f � � � a] h �� � � _[W] � �� 	 Yb a] �� ^a_W �
�_[W\n YbW � �� �� � � �] _[ Yb bY_ga_Yc] _[W XabWb cf � � � a] h � � � a\W
bY` Yda\dk a]adkpWh � oW hWbX\Yj W c] dk _[W fc\` W\ �

�f � � � nW [amW _c hY�W\W]_Ya_W j W_nWW] _[W XabW cf a] �� ^a_W �
n [cbW Y]Zg_b a\W add ��X[aY] b � a]h _[W XabW cf a] � ? V ^a_W � n [cbW Y]�
Zg_b a\W c]W ��X[aY] a] h �E � �	 ��X[aY] b � �c _[ Yb W]h nW Z W\fc\` add
Xc` Za\Ybc]b cf a � �^W]W a] h a �� �^W]W � �W_ � j W _[W bW_ cf ^W]Wb  bgX[
_[a_ _[W \Wbg d_ cf a : I  �<�Z W\_g\ja_Yc] Yb � fc\ WmW\k  � � �� � �[W]
� �� � Y� � �� 	 Yb a] � ? V ^a_W �

oW ]cn b_g hk _[W \WXc]b_\gX_Yc] cf a] �� ^a_W � �W_ � j W _[W �Z cb�
bYj dk W` Z_k 	 bW_ cf \W^gda_c\b _[a_ \WbYhW Y] c]W cf _[W �\b_ j dcXlb �Y �W ��
j dcXlb Xc]_aY] Y]^  �y	 � _[a_ a\W adbc ��j dcXlb � oW cjbW\mW _[a_ a Z W\_g\ja�
_Yc] cf a]k \W^gda_c\ Y] � \Wbg d_b Y] ��F�L ��	 � � \W^a\hdWbb cf a]k c_[W\
bY`g d_a]Wcgb Z W\_g\ja_Yc]b nW ` ak Z W\fc\` � � W]XW � cg\ \WXc]b_\gX_Yc]
n Ydd j W g]YigW gZ _c _[W c\hW\Y]^ n Y_[ Y] j dcXlb a] h _[W abbY^]` W]_b cf
_[W \W^gda_c\b Y] � _c _[WY\ X[aY]b � �[W ]We_ dW` ` a [a] hdWb _[W XabW
� � � � �[W bgjbWigW]_ dW` ` a _\Wa_b _[W XabW � � ��
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� St t � � oW Z W\fc\` � _kZ Y]^ WeZ W\Y` W]_b � �[W] � fc\ WaX[ ��\W^g da_c\
� � nW Z W\fc\` add Z cbbYj dW Xc` Za\Ybc]b � _[W\Wjk YhW]_Yfk Y]^ add ��\W^gda_c\b
_[a_ bgXXWWh � Y] Y_b X[aY] � �[Yb Xc` ZdW_Wb _[W \WXc]b_\gX_Yc] �

	�

 T q� 	'& � M' 8 E -�� 8)* ! %* �&)�* � )&� 8* � ; 8&'9 . 11%# ' &�8&
� � �+ 8* N  '& G M' &� ' *%# M'( �! �-�� 8)*1 '* &'()*; &� ' � ; 8&'9 ,� '*
� �8* M' ('��*1&(% �&'N % 1)*; 
 �� � � � E� � 	 'x$ '()# '* &1 �! �(N'( 8& # �1&
` Y] :E � �I G � �< 9
� St t � � � Y\b_ � nW hW_W\` Y]W G � _[W ` Y]Y`g` c\hW\ cf a] WeZ W\Y` W]_
_[a_ n Ydd Z\c hgXW cg_Zg_ � fc\ � � �c\ bgXXWbbYmW madgWb � nW Z W\fc\` add
Z cbbYj dW ��c\hW\ WeZ W\Y` W]_b " G Yb hW_W\` Y]Wh ab _[W b` addWb_ � fc\ n [YX[
nW cj_aY] cg_Zg_ � � �] _c_ad nW Z W\fc\` 
 �� � 	 WeZ W\Y` W]_b � oW Xadd _[W
bW_ cf Z W\_g\j Wh ^W]Wb Y] a] G�c\hW\ WeZ W\Y` W]_ n [YX[ \Wbg d_b Y] cg_Zg_
� � a ('1'& ��# M)* 8&)�* �

? We_ � nW YhW]_Yfk add ��\W^g da_c\b � �[Yb Yb hc]W jk Z W\fc\` Y]^ 
 �� E� � 	WeZ W\Y` W]_b cf c\hW\ �G � �	 ab fcddcn b � �c\ WaX[ \WbW_ Xc` jY]a_Yc] hYb�
XcmW\Wh � nW Z W\_g\j Y] ahhY_Yc] WaX[ c_[W\ ^W]W � c]W a_ a _Y` W � a] h
\WXc\h _[cbW _[a_ Z\c hgXW cg_Zg_ � ab ��\W^g da_c\b � �aX[ \WbW_ Xc`jY�
]a_Yc] YhW]_Y�Wb a bW_ cf ��\W^g da_c\b � �[WbW bW_b fc\` a Za\_Yad c\hW\
g] hW\ bW_ Y]Xdg bYc] � �W_ � j W a \WbW_ Xc`jY]a_Yc] Xc\\WbZ c] hY]^ _c a
` Y]Y` ad bW_ Y] _[W Za\_Yad c\hW\ cf ��\W^gda_c\ bW_b � �[W ^W]Wb Y] _[ Yb
` Y]Y` ad bW_ n Ydd j W WeaX_dk _[W ��\W^g da_c\b Y] _[W ��X[aY] b a] h _[W ��
\W^g da_c\b Y] � � �k Z W\_g\j Y]^ add G \W^g da_c\b Y] � � nW hWaX_Yma_W _[W
��X[aY] b � _[W\Wjk \WhgXY]^ _[W Z\cj dW` cf \WXc]b_\gX_Y]^ _[W ��X[aY] b
_c _[a_ cf \WXc]b_\gX_Y]^ a �E � G 	�X[aY] fg]X_Yc] n Y_[ a] �� ^a_W a] h
� � � � �[ Yb Yb hc]W jk aZZ dk Y]^ _[W \WXc]b_\gX_Yc] ` W_[c h cf �W` ` a �

gbY]^ WeZ W\Y` W]_b cf c\hW\ a_ ` cb_ ` Y] :E � �I G � �<� �[W abbY^]` W]_
cf ��\W^g da_c\b Y] � n Ydd \W` aY] g]XW\_aY] �

�[W ��X[aY] b Xa] j W ]cn Xc` Zg_a_Yc]addk Y] fW\\Wh ab fcddcn b � >YXl
a] a\j Y_\a\k \WbW_ Xc` jY]a_Yc] a]h Xc]bYhW\ Y] _g\] WaX[ cf Y_b bgjbW_b
cf Xa\hY]adY_k G � �� � Ye Y]^ a bgjbW_ � Xc]bYhW\ add \WbW_ Xc`jY]a_Yc]b _[a_
Xc]_aY] Y_ � �[W ma\Yaj dW ��\W^g da_c\b Y] _[WbW Xc` jY]a_Yc]b Xc\\WbZ c] h
_c _[W ��\W^g da_c\b cf a Za\_YXg da\ ��X[aY] � �c\ WaX[ cf _[WbW ma\Yaj dW ��
\W^g da_c\b cg\ WeZ W\Y` W]_b hW_W\` Y]W a bW_ Xc]bYb_Y]^ cf _[W ��\W^g da_c\b
Y] Y_b X[aY] _[a_ bgXXWWh Y_ � Z dg b _[W ��\W^gda_c\b Y] � a] h Y] _[W ��
X[aY]b � n [ YX[ [amW j WW] YhW]_Y�Wh jk _[W \WbW_ Xc`jY]a_Yc] � � a] h
Xa] j W \W` cmWh f\c` Xc]bYhW\a_Yc] � >W\fc\` Y]^ _[Yb Xc` Zg_a_Yc] fc\ add
Xc`jY]a_Yc]b a] h bgjbW_b � nW n Ydd [amW hW_W\` Y]Wh � fc\ WaX[ ��X[aY] � Y_b
��\W^gda_c\b � Y_b ��\W^gda_c\b a] h _[W c\hW\Y]^ \Wda_Yc]b j W_nWW] _[W` �

? c_W _[a_ fc\ E � � _[W aj cmW ad^c\Y_[` b n Ydd \WXc]b_\gX_ a bY]^dW
X[aY] � �g\_[W\ ]c_W _[a_ _[WbW ad^c\Y_[` b ` ak j W gbWh fc\ _[W \WXc]�
b_\gX_Yc] cf a] � ? V ^a_W ab nWdd � WeX[a]^Y]^ _[W \cdWb cf � a] h � Y] _[W
aj cmW hWbX\YZ_Yc] � �[Yb ^YmWb \YbW _c _[W fcddcn Y]^ \Wbg d_ �
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�[W ` W_[c hb nW Z\WbW]_Wh aj cmW Xa] j W aZZdYWh _c \WXc]b_\gX_ X[aY]
fg]X_Yc]b f\c` jYcdc^YXad ha_a � oW hWbX\Yj W Y] hW_aYd c]W bgX[ \WXc]�
b_\gX_Yc] cf _[W kWab_ ^adaX_cbW X[aY] fg]X_Yc] � fc\ n [YX[ bc` W cf _[W
\WigY\Wh Z W\_g\ja_Yc]b [amW j WW] Z W\fc\` Wh � oW b[cn _[a_ c]W ahhY�
_Yc]ad WeZ W\Y` W]_ bg� XWb _c fg ddk \WXc]b_\gX_ _[W \W^g da_Yc] fg]X_Yc] �

�[W ^adaX_cbW g_YdYpa_Yc] Y] _[W kWab_ � 9 �'('/)1)8' yy cXXg\b Y] a
jYcX[W` YXad Za_[nak _[a_ Xc]mW\_b ^adaX_cbW Y]_c ^dgXcbW���Z[cbZ[a_W �
�[W _\a]bZ c\_W\ ^W]W ^ad� W]Xc hWb a Z\c_WY] _[a_ _\a]bZ c\_b ^adaX_cbW
Y]_c _[W XWdd � � ^\cgZ cf W]pk` a_YX ^W]Wb � ^ad�� ^ad� � ^ad�� � ^ad� a] h
^ad� � W]Xc hW _[W Z\c_WY] b \WbZ c]bYj dW fc\ ^adaX_cbW Xc]mW\bYc] � �[W \W^�
g da_c\b ^ad�Z � ^ad�Z a]h ^ad��Z Xc]_\cd _[W _\a]bZ c\_W\ � _[W W]pk` Wb �
a] h _c bc` W We_W]_ WaX[ c_[W\ ��Z hW]c_Wb _[W Z\c_WY] Z\c hgX_ cf ^W]W
� 	 � �] _[W fcddcn Y]^ � nW hWbX\Yj W _[W \W^g da_c\k ` WX[a] Yb` � abbg` Y]^
_[a_ ^dgXcbW Yb ajbW]_ Y] _[W ` WhYg` � ^ad�Z Yb a V ? � jY]hY]^ faX_c\
_[a_ aX_Yma_Wb _\a]bX\YZ_Yc] � �] _[W ajbW]XW cf ^adaX_cbW � ^ad��Z jY]hb
^ad�Z a]h Y][ Yj Y_b Y_b aX_Ym Y_k� �] _[W Z\WbW]XW cf ^adaX_cbW Y] _[W XWdd �
^ad��Z j Y] hb ^ad�Z � �[ Yb abbcXYa_Yc] \WdWabWb ^ad�Z � Z\c` c_Y]^ _\a]�
bX\YZ_Yc] � �[ Yb ` WX[a] Yb` Xa] j W mYWnWh ab a X[aY] fg]X_Yc] � n [W\W
� y � � I  � I  � I  y	 � � y �F %F��J �L I F %� I F %�� I F %� 	 � a]h _[W Xc\\WbZ c] h�
Y]^ Xc]_\cd Za__W\] Yb � ��� � �[W ^ad� � ^ad�� a] h ^ad� \W^g da_WWb a\W adbc
]W^a_YmWdk Xc]_\cddWh jk a]c_[W\ X[aY] � � Xc]_aY] Y]^ � �� � a]h ^dgXcbW �
�[W _nc X[aY]b a\W Xc`jY]Wh jk a] � ? V ^a_W � oW fcXgb [W\W c] _[W
\WXc]b_\gX_Yc] cf � y � bY]XW _[W c_[W\ X[aY] [ab ]c Y]�gW]XW Y] _[W WeZ W\�
Y` W]_b _[a_ nW hWbX\Yj W j Wdcn �ab _[cbW nW\W Xc] hgX_Wh Y] _[W Z\WbW]XW
cf ^dgXcbW	 � � y Xc]bYb_b cf � j dcXlb � n [W\W Y] n Ydh�_kZ W �Y] _[W Z\WbW]XW
cf ^dgXcbW a]h ^adaX_cbW 	 ^ad� � ^ad�� a] h ^ad� a\W Y] b_a_W � �gbY]^ _[W
ba` W hYbX\W_Ypa_Yc] Z\cXWhg\W W` ZdckWh jk �hWlW\ W_ ad � � 	 �

�bbg` Y]^ nW l]cn _[W ^\cgZ cf fcg\ \W^gda_c\b � nW ]WWh aXXc\hY]^ _c
>\cZ cbY_Yc] � a _c_ad cf � _kZY]^ WeZ W\Y` W]_b a]h � Xc` Za\Ybc]b �bY]XW
c] dk ^ad�� Yb cf _kZ W o 	 _c \WXc]b_\gX_ _[W X[aY] � ? c_ajdk� add � _kZY]^b
a] h � cf _[W � Xc` Za\Ybc]b nW\W Z W\fc\` Wh jk �hWlW\ W_ ad � y� � k YWdhY]^
_[W Xc\\WX_ \Wbg d_b � �[W ` YbbY]^ WeZ W\Y` W]_ Yb a Xc` Za\Ybc] cf ^ad�� a] h
^ad� � � Xc\\WX_ \Wbg d_ cf _[ Yb WeZ W\Y` W]_ n Ydd dWah _c fg dd \WXc]b_\gX_Yc]
cf _[W X[aY] fg]X_Yc] �

� �tsU �vuws� ��
 TS�Q

�] _[ Yb ZaZ W\ nW b_ghYWh _[W Xc` Zg_a_Yc]ad Z\cj dW` b a\YbY]^ n [W] n Yb[�
Y]^ _c \WXc]b_\gX_ \W^g da_Yc] \Wda_Yc]b gbY]^ a ` Y]Y`g` ]g`j W\ cf We�



Z W\Y` W]_b � abbg` Y]^ _[a_ _[W WeZ W\Y` W]_b Z\cmYhW Xc\\WX_ \Wbg d_b � oW \W�
b_\YX_Wh a__W]_Yc] _c Xc` ` c] jYcdc^YXad \Wda_Yc]b � XaddWh X[aY] fg]X_Yc]b �
a] h WeZ dcY_Wh _[WY\ bZ WXYad b_\gX_g\W Y] _[W \WXc]b_\gX_Yc] � oW adbc bg^�
^Wb_Wh a] We_W]bYc] cf _[a_ ` c hWd� _[a_ Xc`jY]Wb bWmW\ad X[aY] fg]X_Yc]b �
a] h b_g hYWh _[W Y` ZdYWh \WXc]b_\gX_Yc] igWb_Yc]b � �] _[W Z\aX_YXad bYhW �
nW [amW b[cn ] a] aZZdYXa_Yc] cf cg\ \WXc]b_\gX_Yc] bX[W` W fc\ Y] fW\\Y]^
_[W \W^g da_Yc] cf ^adaX_cbW g_YdYpa_Yc] Y] kWab_ �

�[W _abl cf hWbY^] Y]^ cZ_Y` ad WeZ W\Y` W]_ad bW__Y]^b Yb fg]ha` W]_ad Y]
` WW_Y]^ _[W ^\Wa_ X[addW]^W cf \W^gda_c\k ]W_nc\l \WXc]b_\gX_Yc] � o [YdW
_[ Yb _abl W]_aYdb XcZ Y]^ n Y_[ Xc` ZdWe Y]_W\aX_Y]^ \W^gda_Yc] fg]X_Yc]b � nW
X[cbW [W\W _c fcXgb c] _[W \WXc]b_\gX_Yc] cf a bY]^dW \W^gda_Yc] \Wda_Yc]
cf a bY]^dW \W^gda_WW � oW adbc ` ahW _nc b_\c]^ abbg` Z_Yc]b _[a_ bY` ZdYfk
_[W a]adkbYb Xc]bYhW\aj dk � ��	 �[W fg]X_Yc] Xa] j W b_g hYWh Y] Ybcda_Yc] �
� W]XW � gZ c] a]k Z W\_g\ja_Yc] � ]c]W cf _[W c_[W\ \W^g da_c\b X[a]^W _[WY\
b_a_Wb " ��	 _[W n Ydh _kZ W b_a_W cf add \W^gda_c\b �WeXWZ_ Z cbbYj dk � 	 Yb
�� �g\ b_g hk Xcg dh bW\mW ab a Xc` Z c]W]_ Y] a ` c\W ^W]W\ad bX[W` W fc\
hWadY]^ n Y_[ W]_Y\W ]W_nc\lb � n [cbW \W^g da_Yc] \Wda_Yc]b Z cbbYj dk Y]_W\aX_
n Y_[ c]W a]c_[W\ �
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