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UVWXYZX[Z \]Y^[_YX[`W a\YbbY\c dYe] X\Yf[g
X[`WY^^V YXX]bhX]f X` YZZ]hX [WhiXc j [Xd Xd]
d[ad]cX h `cc[k ^] ^]e]^ `l YkcX\YZX[`W m [W `\g
f]\ X` lYZ[^[XYX] Xd] j`\n `l Xd] Z`bh`g
W]WXc oc]WX]WZ] h^YWW]\p h\]hY\[Wa Xd] [Wg
hiX q r]Z]WX^Vm Xd] c]Y\Zd l`\ d[ad]\ Ykg
cX\YZX[`W dYc k ]]W m d`j]e]\ m ZdY^^]Wa]f os^g
dYfYf YWf r`k[W m tuuvp owYe`[] YWf rYbg
k`j m tuuxp oyic]b YWW YWf z`\YZ]n m tuu{p q
|W Xd[c hYh ]\ m j] Z`WX\[kiX] X` Xd] [cci] `l
c]^]ZX[Wa Xd] }[f]Y^~ YkcX\YZX[`W ^]e]^ [W Xd]
[WhiX X` cVWXYZX[Z \]Y^[_YX[`W a\YbbY\ kV
Z`Wc[f]\[Wa Xd] ZYc] `l hY\X[X[e]c YWf h`cg
c]cc[e]c [W Y k[^[WaiY^ z]k\]jgsWa^[cd a]Wg
]\YX[`W a\YbbY\ q |W Xd] ZYc] `l k[^[WaiY^
a]W]\YX[`W m Xd] i^X[b YX] a`Y^ [c X` h\`e[f] Y
c[Wa^] [WhiX cX\iZXi\] m jd]\] `W^V Xd] `h]Wg
Z^Ycc ^]� [ZY^ ]WX\[]c Y\] ch ]Z[�Z X` Xd] ^YWg
aiYa] q |W XdYX ZYc] m Xd] b [W[b Y^ YkcX\YZX[`W
\]�i[\]f bicX Z`e]\ Xd] f[�]\]WX cVWXYZX[Z
Z`WcX\Y[WXc `l Xd] Xj` ^YWaiYa]c q
�] h\]c]WX Y Z`WX\YcX[e] YWY^Vc[c `l Xd]

cVWXYZX[Z \]Y^[_YX[`Wc `l h `cc]cc[e]c YWf hY\g
X[X[e]c [W z]k\]j YWf sWa^[cd YWf Z`WZ^if]
kV h\]c]WX[Wa YW [WhiX ch ]Z[�ZYX[`W l`\ Z`b g
h^]� ��c jd[Zd [c c^[adX^V b`\] YkcX\YZX
XdYW Xd] `W] ic]f [W U�r�s q �] f]�W] Xj`
bY[W l]YXi\]c � � ��� ��� �� YWf ��� �� �� YWf
f[cZicc d`j Xd] a\YbbY\ dYWf^]c Z`bh^]�
cVWXYZX[Z Z`g`ZZi\\]WZ] hd]W`b]WY kYc]f `W
Xd[c [WhiX q �] Z`WZ^if] kV ]eY^iYX[Wa d`j
Xd] \]ci^X[Wa [WhiX ch ]Z[�ZYX[`W ^YWaiYa] [c
Yhh\`h\[YX] l`\ k`Xd ^YWaiYa]c q
� ���
��������
�W] `l Xd] �\cX [cci]c X` Yff\]cc jd]W c]g
^]ZX[Wa Y cVWXYZX[Z \]Y^[_YX[`W Z`bh`W]WX

[c jd]Xd]\ [Xc [WhiX ch ]Z[�ZYX[`W ^YWaiYa]
�Xc Xd] f]c[\]f Yhh^[ZYX[`W q �\Yf[X[`WY^^Vm
cVWXYZX[Z \]Y^[_YX[`W Z`bh`W]WXc dYe] YXg
X]bhX]f X` \Y[c] Xd] YkcX\YZX[`W ^]e]^ `l [Wg
hiX ch ]Z[�ZYX[`Wc l`\ Xj` \]Yc`Wc � otp X` h\]g
c]\e] Xd] h`cc[k[^[XV `l hY\Yhd\Yc[Wa YWf o�p
X` b Yn] [X ]YcV l`\ Xd] c]WX]WZ] h^YWW]\ X`
b Yh l\`b c]bYWX[Z fYXY X` cVWXYZX[Z [WhiX
�c W]j Yhh^[ZYX[`Wc Yhh]Y\ m XdYX ZYWg

W`X cXY\X a]W]\YX[`W l\`b Y c]b YWX[Z [Wg
hiX k ]ZYic] ciZd YW [WhiX [c W`X YeY[^Yk^]
ol`\ ]�Ybh^] \]ga]W]\YX[`W `l c]WX]WZ]c l\`b
cVWXYZX[Z l\Yab ]WXc X` h\`fiZ] cibbY\[]c
oyY\_[^YV ]X Y^ qm tuuup `\ a]W]\YX[`W `l Z`b g
h^]� ��c [W Y dVk\[f X]bh^YX] cVcX]b l`\
kic[W]cc ^]XX]\c o�]fY^[Y m tuuvpp m Xd [c b `X[g
eYX[`W dYc ^`cX c`b ] `l [Xc cX\]WaXd q �`Wg
c]�i]WX^Vm }cdY^^`j ci\lYZ] a]W]\YX`\c~ dYe]
\]Z]WX^V Yhh]Y\]f owYe`[] YWf rYbk`j m
tuuxp oyic]b YWW YWf z`\YZ]n m tuu{p XdYX
\]�i[\] YW [WhiX Z`Wc[f]\Yk^V ^]cc YkcX\YZX
XdYW Xd`c] \]�i[\]f kV b`\] X\Yf[X[`WY^ \]g
Y^[_YX[`W Z`bh`W]WXc ciZd Yc U�r�s os^g
dYfYf YWf r`k[W m tuuvp `\ ���w oyYX]g
b YW m tuuxp q
|W Xd[c hYh]\ m j] Z`WX\[kiX] X` Xd] f]g

kYX] `W c]^]ZX[Wa YW Yhh\`h\[YX] ^]e]^ `l Ykg
cX\YZX[`W kV Z`Wc[f]\[Wa Xd] ZYc] `l k[^[Wg
aiY^ a]W]\YX[`W q �] h\]c]WX \]ci^Xc `kg
XY[W]f jd[^] f]e]^`h[Wa Xd] z��� cVWXYZX[Z
\]Y^[_YX[`W Z`bh`W]WX l`\ z]k\]j o�YdYWg
�]X_]\ m tuuxp q �W] `l Xd] a`Y^c `l Xd[c cVcg
X]b [c X` f]c[aW Y a]W]\YX`\ j [Xd YW [WhiX
ch ]Z[�ZYX[`W ^YWaiYa] Yc c[b [^Y\ Yc h `cc[k ^]
X` XdYX `l YW sWa^[cd a]W]\YX`\ m U�r�s [W
`i\ ZYc] q
�d] [f]Y^ cZ]WY\[` l`\ k[^[WaiY^ a]W]\YX[`W

[c [^^icX\YX]f [W �[ai\] tq |X Z`Wc[cXc `l Xd]
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�[ai\] t� |f]Y^ cZ]WY\[` l`\ k[^[WaiY^ a]W]\g
YX[`W

l`^^`j [Wa cX]hc �
tq �\]hY\] YW [WhiX ch ]Z[�ZYX[`W [W `W]
^YWaiYa]

� q �\YWc^YX] Y^^ Xd] ^]� [ZY^ ]WX\[]c oliWZg
X[`W j`\fc f` W`X Yhh ]Y\p5 q �]W]\YX] j [Xd YWV a\YbbY\

|W Xd] ]�Ybh^] m Xd] cYb ] [WhiX cX\iZXi\]
[c ic]f YWf Xd] a]W]\YX`\ ZYW h\`fiZ] c]Wg
X]WZ]c [W k `Xd ^YWaiYa]c [l `W^V Xd] ^]� [ZY^
[X]b c Y\] X\YWc^YX]f q
�`Wc[f]\ Xd] l`^^`j [Wa hY\Yhd\Yc] [W sWg

a^[cd l`\ Xd] cYb ] [WhiX � ���� � ��� � ��	 ����� q
�d] z]k\]j a\YbbY\ f`]c W`X h\`fiZ]

ciZd Y hY\Yhd\Yc] m Yc Xd]\] [c W` ]�i[eY^]WX
[W z]k\]j X` Xd] fYX[e] b `e] Y^X]\WYX[`W q
|W Xd[c ZYc] m j] Z`WZ^if] XdYX Xd] [WhiX Ykg
cX\YZX[`W ^]e]^ [c Yhh\`h\[YX] q |W Z`WX\YcX m
[l Xd] [WhiX dYf ch ]Z[�]f Y cX\iZXi\] ciZd Yc
[Wf[\]ZXg`k6 ]ZX oh\]h7 X`8^] m Wh7�Y\Vp m Xd]W
[X j`i^f W`X dYe] k ]]W YkcX\YZX ]W`iad X`
c]\e] Yc Y k[^[WaiY^ [WhiX cX\iZXi\] q
U[b [^Y\^Vm Xd] sWa^[cd h`cc]cc[e] b Y\n]\ [c

e]\V Z^`c] X` Xd] z]k\]j }Z`WcX\iZX cXYX]~
ocb [�iXp � 9:; < =>? @A BCDCE;F GH I> :CJH ;D;KL CDCE;JEA M: ;JN =>?

�d] l`^^`j [Wa [WhiX cX\iZXi\] c]]b c mXd]\]l`\] m Yhh\`h\[YX] l`\ k `Xd ^YWaiYa]c ���
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�d]\] Y\] m d`j]e]\ m f [e]\a]WZ]c k ]Xj]]W

Xd] ic] `l cb [�iX [W z]k\]j YWf `l Xd] h`cg
c]cc[e] b Y\n]\ [W sWa^[cd �R ;? IS=C @A B TB =D 9: ; B TB =D IU R ;? IS=CV MCDHWX A;? ISWC: MCDHWX R ;D A;?ISWC:Y 9:; :ITA; @A Z =>XIZA 9: ; Z =>XIZA IU M: ; :ITA;[ CDI>IM :CJ\CW=M :CJ[ CDI>IM R ;D :CJ\CW=M
�i\ a`Y^ m Xd]\]l`\] m [c X` f]c[aW YW [WhiX
cX\iZXi\] XdYX [c YkcX\YZX ]W`iad X` ^]X Xd]
a\YbbY\ f]Z[f] jd]Xd]\ X` ic] Y h`cc]cc[e]
b Y\n]\ ec q YW `lgZ`WcX\iZX [W sWa^[cd `\ Y
U]^gZ`WcX\iZX ec q Y cb [�iXgZ`WcX\iZX[`W [W
z]k\]j q
� c[b [^Y\ Yhh\`YZd dYc k ]]W Yf`hX]f [W

a]W]\YX[`W oyYX]b YW m tuuxp m oyYX]b YW ]X
Y^ qm tuutp YWf [W bYZd[W] X\YWc^YX[`W b`cX
W`XYk^V [W o�`\\ m tuu] p q �`\\ l` Zic]c `W f[g
e]\a]WZ]c YX Xd] Z^Yic] ^]e]^ Yc [^^icX\YX]f kV
Xd] l`^^`j [Wa ]�Ybh^] �^ D=N; _ CGW_ CG=C H ; ?TAMC C H =_ CGW B D;CA;A H ;
�`\\ c]^]ZXc Y \]h\]c]WXYX[`W cX\iZXi\]

kYc]f `W `YZn]Wf`� ac w]� [ZY^ �`WZ]hXiY^
UX\iZXi\]c ow�Up o`YZn]Wf`� m tuubp q
|W Xd] ���w cVcX]b m Xd] h\`h`c]f c`g

^iX[`W [c kYc]f `W Xd] cVcX]b [Z W`X[`W `l
}f]^[ZYZV~ YWf Xd] YccibhX[`W [c XdYX ^`jg
f]^[ZYZV [WhiX l]YXi\]c oXd] b `cX YkcX\YZX
`W]cp \]b Y[W Z`bb`W X` Xd] Xj` XY\a]X ^YWg
aiYa]c YWf d[adgf]^[ZYZV l]YXi\]c j`i^f f[lg
l]\ q
|W Xd[c hYh ]\ m j] l` Zic `W Xd] [WhiX ch ]Zg

[�ZYX[`W l`\ Z`bh^]� ��c q �d] bY[W \]Yc`W
l`\ Xd[c Zd`[Z] [c XdYX Xd] [WhiX l`\ ��c [W
U�r�s dYc \]b Y[W]f Z^`c] X` sWa^[cd cVWg
XY� o^`j YkcX\YZX[`W p q |X Z`Wc[cXc `l Xd] l`^g
^`j [Wa bY[W cikgZ`WcX[Xi]WXc � d]Yf m Z^Ycc[g
�]\ m f]cZ\[k ]\ m �iY^[�]\ YWf f]X]\b [W]\ q
|W h\]e[`ic j`\n os^dYfYf m tuuvp m j] f[cg

Zicc d`j X` b Yh Y b`\] YkcX\YZX f`b Y[Wg
ch ]Z[�Z \]h\]c]WXYX[`W X` Xd] U�r�s [WhiX



cX\iZXi\] j [Xd[W Y c]WX]WZ] h^YWW]\ q � d]W
b`e[Wa X` Y k[^[WaiY^ a]W]\YX`\ m j] dYe]
l`iWf Xd] W]]f l`\ Y d[ad]\ ^]e]^ `l Ykg
cX\YZX[`W X` Ye`[f ]WZ`f[Wa ^YWaiYa]gch ]Z[�Z
nW`j ^]fa] [W Xd] c]WX]WZ] h^YWW]\c q �]
ch ]Z[�ZY^^V f[cZicc d]\] Xd] l`^^`j [Wa f]Z[g
c[`Wc �
� z`j X` \]Y^[_] Y h`cc]cc[e] \]^YX[`W ����� �� �� ��� ec q �� � �� ��� �� ����
� z`j X` \]Y^[_] Y hY\X[X[e] \]^YX[`W � �
 

�� � � ��� ec q �
 
 �� �� � � ���

|W Xd] \]cX `l Xd] hYh]\ m j] �\cX h\]c]WX
kYc[Z Z`WX\YcX[e] fYXY YWf ]� [cX[Wa YWY^Vc]c
Yk`iX h`cc]cc[e]c YWf hY\X[X[e]c [W z]k\]j
YWf sWa^[cd q �] Xd]W h\]c]WX Xd] [WhiX l]Yg
Xi\]c j] dYe] f]c[aW]f X` Z`e]\ h`cc]cc[e]c
YWf hY\X[X[e]c [W k `Xd ^YWaiYa]c YWf f[cZicc
d`j Xd]c] l]YXi\]c Y\] ic]f X` YZZ`iWX l`\
Xd] b Y[W f]Z[c[`Wc \]�i[\]f `l Xd] \]Y^[_]\ q
�] Z`WZ^if] kV YW ]eY^iYX[`W `l Xd] k[^[Wg
aiY^ [WhiX cX\iZXi\] `W Y c]X `l tbb cYbh^]
[WhiX cX\iZXi\]c l`\ Z`bh^]� ��c [W Xd] Xj`
^YWaiYa]c YWf `l Xd] f[e]\a]WZ]c XdYX \]b Y[W
[W Xd] a]W]\YX]f ��c q |W Z`WZ^ic[`W m Xd[c
k[^[WaiY^ YWY^Vc[c dYc d]^h ]f ic [f]WX[lV [b g
h`\XYWX YkcX\YZX[`Wc XdYX ^]Yf X` b`\] �i]WX
a]W]\YX[`W [W k `Xd ^YWaiYa]c q
� ����������� ��� ��
��� ���� ��
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�d[c c]ZX[`W k\[]�V h\]c]WXc fYXY `W h`cc]cg
c[e]c YWf hY\X[X[e]c [W sWa^[cd YWf z]k\]j q
�d]c] `kc]\eYX[`Wc f]^[b [X Xd] �i]cX[`Wc j]
Yff\]cc [W Xd] hYh ]\ � jd]W [c Y a]W[X[e] Z`Wg
cX\iZX ic]f X` ]�h\]cc h`cc]cc[e]c YWf jd]W
[c YW ]�h^[Z[X hY\X[X[e] ic]f q
� �� 	
�����
��� 
� ����
��
�`cc]cc[e]c ZYW k] \]Y^[_]f [W Xj` kYc[Z
cX\iZXi\]c � Yc hY\X `l Xd] f]X]\b [W]\ c]g
�i]WZ] ozY^^[fYVm tuu]p oYc ][Xd]\ Y h`cg
c]cc[e] h\`W`iW `\ Y li^^ �� bY\n]f j [Xd
Yh`cX\`hd]gc Yc Y a]W[X[e] b Y\n]\p `\ Yc Y
Z`WcX\iZX �� �� �� q
|W Yff[X[`W X` h `cc]cc[e] m Xd] a]W[X[e]

b Y\n]\ ZYW \]Y^[_] c]e]\Y^ c]b YWX[Z \]^YX[`Wc
o�i[\n ]X Y^ qm tu{�p ohh qtu�� �b5p � cik6 ]Zg
X[e] a]W[X[e] o�� � ��	 �� ��� 
������� � �� � ��	

��� 
��� p m a]W[X[e] `l `\[a[W o�� � � �� 
 �� ����	
� �� � � �� 
 ��
� � ����	 p m `k6 ]ZX[e] a]W[X[e] m
f]cZ\[hX[e] a]W[X[e] o� � �� �� �� ��
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�� � � �� � �� �� p q
� c Y Z`Wc]�i]WZ] `l Xd[c e]\cYX[^[XVm Xd]

a]W]\Y^ f]Z[c[`W `l Yh`cX\`hd] ec q �� [c
W`X X\[e [Y^ � �i[\n Z^Y[b c XdYX Xd] d[ad]\
`W Xd] a]Wf]\ cZY^] m ����� Xd] b`\] YW[b YX]
Xd] W`iW m Xd] b `\] Xd] h`cc]cc`\ \]Y^[_YX[`W
X]Wfc X` k ] \]Y^[_]f Yc YW [W�]ZX]f a]W[X[e] �
� �]\c`W ac WYb] � � �� ���� �� � �� �

� �]\c`W ac W`iWc � �� � ��	 �� � �� �� ���
� �`^^]ZX[e] W`iWc � �� � ������ �� � ����
 � ��
�����	

� z[ad]\ �W[b Y^c � �� � � ��� � �� � ���
� �]`a\Yhd[ZY^ WYb]c �  ���� � �� � � ����
� w`ZYX[e] W`iWc � �� � � �� ��
 �� � �����	
� �]bh`\Y^ W`iWc � �� � ������ �� ���� �
�d[c f]Z[c[`W Y^c` [WX]\YZXc j [Xd `Xd]\ \]g

Y^[_YX[`W f]Z[c[`Wc � [l c]e]\Y^ b `f[�]\c bicX
k ] YXXYZd]f X` Xd] cYb] d]Yf m Xd]V ZYW Z`b g
h]X] l`\ Xd] cYb ] c^`X [W Xd] cVWXYZX[Z cX\iZg
Xi\] q |W ciZd ZYc]c m Xd] f]Z[c[`W [c `W] `l
h\]l]\]WZ] \YWn[Wa � !� � ��	 �� ��� 
������� ��
��� 	��� ec q 
��� 	��� �� ��� 
������� �� �� ���	 q
� �� 	
�����
��� 
� "�#$�%
�`cc]cc[e]c [W z]k\]j ZYW k ] \]Y^[_]f kVXd\]] cVWXYZX[Z Z`WcX\iZX[`Wc �
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�d] Z`WcX\iZX cXYX] oZY^^]f ���6� � p [c

c[b [^Y\ X` Xd] Yh `cX\`hd] b Y\n]\ [W sWg
a^[cd � [X [We`^e]c Y W`iW Yf6 YZ]WX X` YWg
`Xd]\ W`iW `\ W`iW hd\Yc] m j [Xd`iX YWV
bY\n]\ o^[n] Y h\]h`c[X[`W p k ]Xj]]W Xd]b
oy]\b YW m tux{p q �d] d]Yf W`iW [W Xd] Z`Wg
cX\iZX l`\b a]W]\Y^^V iWf]\a`]c b`\hd`^`ag
[ZY^ ZdYWa]c � 	�
��� � 	�
��� q �� �6� � [c m `W
Xd] `W] dYWf m e]\V h\`fiZX[e] [W z]k\]j YWf
V]X e]\V Z`WcX\Y[W]f o�YdYWg�]X_]\ YWf s^g
dYfYf m tuu{kp q



�\]] a]W[X[e] Z`WcX\iZXc ic] Y h\]h `c[g
X[`WY^ hd\Yc] j [Xd Xd] h\]h`c[X[`W � �
 q � YWV
cXif[]c X\]YX � �
 Yc Y ZYc] b Y\n]\ `W^V
oZl q oy]\b YW m tux{p o� _dY\ m tuu5p oy`\]\ m
tu{{pp q
�d] Zd`[Z] `l `W] `l Xd] Xd\]] l`\b c c]]b c

X` k ] cXV^[cX[Z YWf eY\V [W ch`n]W YWf j \[Xg
X]W z]k\]j oZl q oy]\b YW m tux{p m o� ^[Wg
]\X m tu{up m o�\WYW m tuv] p m YWf f[cZicc[`W
[W oU][n]e[Z_ m tuxupp q yiX m [W Yff[X[`W X`
Xd]c] h\YabYX[Z lYZX`\c YWf Yc [c Xd] ZYc] l`\
Xd] sWa^[cd a]W[X[e] m Xd] Z`WcX\iZX cXYX] ZYW
\]Y^[_] Y j [f] eY\[]XV `l c]b YWX[Z \]^YX[`Wc
o�YdYWg�]X_]\ YWf s^dYfYf m tuu{kp m o� _Y\ m
tu{�p m ow]e[ m tuxvp q �d] c]^]ZX[`W [c Y^c`
Y b YXX]\ `l h\]l]\]WZ] \YWn[Wa Yb`Wa Z`b g
h]X[X`\c l`\ Xd] cYb ] cVWXYZX[Z c^`X q �`\ ]�g
Ybh^] m j] dYe] cd`jW [W o�YdYWg�]X_]\ YWf
s^dYfYf m tuu{kp XdYX Xd] c]b YWX[Z \]^YX[`Wc
XdYX ZYW k ] \]Y^[_]f kV Y Z`WcX\iZX cXYX]
Y\] Xd] `W]c f]�W]f Yc Z^Ycc[�]\ [W U�r�s q
�d]\]l`\] m Xd] Z`g` ZZi\\]WZ] `l ciZd Y \]^Yg
X[`W j [Xd YW`Xd]\ Z^Ycc[�]\ ^]Yfc X` Y Z`b g
h]X[X[`W l`\ Xd] cVWXYZX[Z c^`X `l }Z^Ycc[�]\~
YWf Y^c` Z`WX\[kiX]c X` Xd] f]Z[c[`W `l d`j
X` \]Y^[_] Y h`cc]cc[e] q�`Wc[f]\ Xd] l`^^`j [Wa ]�Ybh^] ������
 ��� ������%��' � ��" O��� ��%P1 O'����P �������Q�� � ��" O��/��P ���������� � ��� ��������" O���'�P1 O ���P �

233334
|l `W^V Xd] h `cc]cc`\ [c h\`e[f]f [W Xd] l`^g

^`j [Wa [WhiX m [X ZYW k] bYhh]f X` Y Z`Wg
cX\iZX cXYX] � R =H DCM :CJWCDXC:XG;AAJEA M: ;J? =GDM: ; ? =GD @A XG;AA
|l Y Z^Ycc[�]\ [c h\`e [f]f [W Yff[X[`W m

Xd] Z`WcX\iZXgcXYX] c^`X [c W`X YeY[^Yk^]
YWVb`\] + m YWf Xd] l\]] a]W[X[e] Z`WcX\iZX
bicX k ] ic]f �R =H DCM :CJR C\CM R ;D :CJWCDXC:XG;AAJEA M: ;JR:C\CM IU M: ;J? =GD9:; R:C\CM XG;AA IU M: ; ? =GD
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�d] hY\X[X[e] \]^YX[`W f]W`X]c Y cikc]X `l Xd]
Xd[Wa X` jd[Zd Xd] d]Yf `l Y W`iW hd\Yc]
\]l]\c q � hY\X[X[e] \]^YX[`W ZYW k] \]Y^[_]f [W
Xj` bY[W jYVc � Yc hY\X `l Xd] h\]gf]X]\b [W]\
c]�i]WZ] ozY^^[fYVm tuu] p m o� [W`a\Yf m tu{5p
ic[Wa �iYWX[�]\c XdYX dYe] Y hY\X[X[e] b ]YWg
[Wa o��� �� � �� �8� ���8� ��	8 �� ���� ��� 9��
�� �: �� �
���� p `\ ic[Wa Y Z`WcX\iZX[`W `l Xd]
l`\b � � ������8; �� < q
�d]\] Y\] Xd\]] cikXVh]c `l Xd] hY\X[g

X[e] Z`WcX\iZX[`W oo�i[\n ]X Y^ qm tu{�p =h qt5b> m
ozY^^[fYVm tuu] pp � b ]Yci\] � ��
� �� ���
� m
XVh[ZY^ hY\X[X[e]c � 
��� �� ������ � � 
��� ��
��� � m YWf a]W]\Y^ hY\X[X[e]c � � � ����8 ���8 ���� ���� �� ; q
|W Xd] cVWXYZX[Z cX\iZXi\] `l Y hY\X[X[e]

cX\iZXi\] m Xd] hY\X [c Xd] d]Yf `l Xd] hd\Yc]
oYWf f]X]\b [W]c Ya\]]b ]WXp m kiX Xd] �d[Wa
g [c jdYX [c k ][Wa b]Yci\]f q �d[c Z\]YX]c
YW [WX]\]cX[Wa f[�]\]WZ] k ]Xj]]W Xd] ^`a[ZY^
YWf cVWXYZX[Z cX\iZXi\] `l Xd] ��q
o�]^ aZin YWf �]\cX`e m tu{xp f]�W]c Xd]

�
������ ci\lYZ] cVWXYZX[Z \]^YX[`W jd[Zd Z`Wg
W]ZXc YW �� ghd\Yc] X` cih ]\^YX[e] Yf6 ]ZX[e]c
`\ Wib]\Y^c q �W ]^]ZX[e] hd\Yc] [c YW ]^^[hg
X[ZY^ cX\iZXi\] � �� � ���� �� ��� ?������@ �� �� �
������� q |X ZYW k] d]Yf]f kV YW Yf6 ]ZX[e] [W
cih ]\^YX[e] l`\b o�� � � ������ �� ��� �� � ���
���� p m Y Wib ]\Y^ oA B �� �� �� � CBD � �� ��� ��� p m
`\f[WY^ o�� � � ����� �� �����p `\ Y �iYWX[XYg
X[e] j`\f dYe[Wa Xd] l]YXi\] �
��� � �
 
� � ����
� �� � �� ��� �d] ]^]ZX[e] \]^YX[`W ZYW k ] ic]f
\]Zi\c[e]^V o� ��	 �� �� � 
��� ��� �� �� � E ���
A B �� �� �� � CBD � �� ��� ��� p q
|W Xd] ZYc] `l �iYWX[�]\ghY\X[X[e]c m `W]

bicX f]Z[f] jd]Xd]\ X` ic] YW ]�h^[Z[X^V hY\g
X[X[e] Z`WcX\iZX o� �� � �� �� � �� �
���� p `\ W`X
o� �� � �� �
���� p q �d] cX\iZXi\] XdYX f` ]c
W`X ic] �� [c ic]f l`\ a]W]\[Z ��c ojd]W
Xd] d]Yf [c W`Wgf]�W[X] � � ��� �� �
���� p q �`\
ch ]Z[�Z \]l]\]WZ] m Xd] �� gZ`WcX\iZX[`W [c `hg
X[`WY^ j [Xd W`iWc YWf `k^[aYX`\V j [Xd h\`g
W`iWc ��
 
 9�� : �� � � ����
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�d]\] Y\] Xj` h`cc[k^] jYVc X` ]�h\]cc hY\g
X[X[e [XV [W z]k\]j � ic[Wa Y Z`WcX\iZX[`W `l



Xd] l`\b ; � ��< m `\ ic[Wa Y hY\X[X[e] �iYWg
X[�]\ q |W Z`WX\YcX X` sWa^[cd m �iYWX[�]\c XdYX
Y\] b Y\n]f Yc hY\X[X[e] m ZYWW`X k ] ic]f [W YW
]�h^[Z[X^V hY\X[X[e] cX\iZXi\] �GIS :CJW;DCXWH � V GIS H ;J:CJW;DCXWH � HIAM IU M: ;E: =DXG;>R ; @CG :CJW;DCXWH � V R ; @CG H ;J:CJW;DCXWH � M: ; G;AM IU M: ;E: =DXG;>EID :CJW;DCXWH � V EID H ;J:CJW;DCXWH � CD D IU M: ; E: =DXG;>
�`We]\c]^Vm Y �iYWX[�]\ XdYX [c ��� b Y\n]f

Yc hY\X[X[e] ZYW k ] ic]f [W YW ]�h^[Z[X^V hY\g
X[X[e] cX\iZXi\] �: CG\;: W;DCXWH � HC>W E: =DXG;>:CG\;: H ;J:CW;DCXWH � HC>W IU M: ; E: =DXG;>H ;ZCM :CJW;DCXWH � U ;Z M: ;JE: =DXG;>H ;ZCM H ;J:CJW;DCXWH � U ;Z IU M: ;JE: =DXG;>
�d]\] Y\] Z`bh^]� \]cX\[ZX[`Wc [W z]k\]j `W
Xd] Z`g`ZZi\\]WZ] `l c]e]\Y^ f]X]\b [W]\c [W
Xd] cYb ] �� YWf `W Xd][\ \]^YX[e] `\f]\g
[Wa j [Xd[W Xd] ��q �` ]�h^Y[W Xd]b m �^[Wg
]\X o� ^[W]\X m tu{up Yf`hXc Y liWZX[`WY^ h ]\g
ch ]ZX[e] m �i[X] Yhh\`h\[YX] X` Xd] W]]fc `l
Y a]W]\YX[`W cVcX]b m YWf [f]WX[�]c Y a]W]\Y^
hYXX]\W l`\ Xd] ��m XdYX j] ic] Yc Y kYc[c l`\
Xd] b Yhh[Wa \i^]c [W z��� �
����� �� ��� 	����
 ���� �
 �
�� ���	
������� ���� 	���� �����
� ����	�� ��
��� �
���� ��� ��� _dY\ YWf �`\`W o�`\`W m tuu tp o� _dY\ m
tuu5p f[cX[Wai[cd k ]Xj]]W Xj` c]Xc `l f]X]\g
b [W]\c m XdYX Xd]V ZY^^ � YWf � �iYWX[�]\c q
�d] f[cX[WZX[`W [c kYc]f `W cVWXYZX[Z l]Yg
Xi\]c m ciZd Yc h`c[X[`W m Yk[^[XV X` k ] b`f[g
�]f m Yk[^[XV X` hY\X[Z[hYX] [W hY\X[X[e] cX\iZg
Xi\]c YWf \]�i[\]b ]WX X` Ya\]] [W Wibk]\
YWf a]Wf]\ j [Xd Xd] d]Yf q �d[c f[cX[WZX[`W
[c ic]f X` ]�h^Y[W Z`g`ZZi\\]WZ] \]cX\[ZX[`Wc m
Xd] `\f]\ `l Yhh ]Y\YWZ] `l � ec � �iYWX[�]\c
YWf Xd] \]Zi\c[e] cX\iZXi\] `l � f]X]\b [W]\c �
� f]X]\b [W]\c ZYW k] ^YV]\]f `W X`h `l `Xd]\
� f]X]\b [W]\c q � c[Wa^] � �iYWX[�]\ ZYW `Zg
Zi\ [W YW �� YWf [X \]b Y[Wc YXXYZd]f Z^`c]cX
X` Xd] d]Yf q
|W o�YdYWg�]X_]\ m tuuxp YWf o�YdYWg

�]X_]\ YWf s^dYfYf m tuu{Yp m j] dYe] \]�W]f
Xd] � 8� Z^Ycc[�ZYX[`W YWf h\]l]\\]f ic[Wa
liWZX[`WY^ Z\[X]\[Y � j] bYh Xd] � �iYWX[g
�]\c X` Xd] }Yb`iWX~ ZYX]a`\V f]�W]f kV
�^[W]\X m YWf Xd] � c]X [c ch^[X [WX` Xd] hY\X[g
X[e] YWf f]X]\b [W]\ ZYX]a`\[]c � ]YZd j [Xd Y

f[�]\]WX liWZX[`W q �l Xd]c] m `W^V hY\X[X[e]c
Y\] \]Zi\c[e] q
� [e]W Xd]c] `kc]\eYX[`Wc m Xd] l`^^`j [Wa f]g

Z[c[`Wc bicX k ] ^]lX }`h ]W~ [W Xd] [WhiX X`
Xd] \]Y^[_]\ � d`j X` b Yh Y h`cc]cc`\ X` f[lg
l]\]WX \]Y^[_YX[`Wc � [W jd[Zd `\f]\ X` h^YZ]
Z`g`ZZi\\[Wa �iYWX[�]\c � YWf jd]Xd]\ X` ic]
YW ]�h^[Z[X �� Z`WcX\iZX l`\ hY\X[X[e] �iYWX[g
�]\c q �d] [WhiX ch ]Z[�ZYX[`W ^YWaiYa] bicX
Y^c` ]Wl`\Z] XdYX `W^V YZZ]hXYk^] \]Zi\c[e]
cX\iZXi\]c k ] ]�h\]cc[k ^] q
� ������� �� �	��
��� �����

��
  � �����!�� ���
5 �� ����7 ��67�$��
�d] [WhiX cX\iZXi\] l`\ ��c j] Yf`hX [c ch^[X
[W l`i\ a\`ihc `l l]YXi\]c m jd[Zd Yhh ]Y\ [W
�[ai\] 5 qt �
� z]Yf `\ \]l]\]WZ]gc]X � f]�W]c Xd] Xd[Wa`\ c]X \]l]\\]f X` kV Xd] ��
� �iY^[lV [Wa � Yffc [Wl`\b YX[`W X` Xd]
Xd[Wa

� |f]WX[lV [Wa � [f]WX[�]c Xd] Xd[Wa Yb`Wa`Xd]\ h`cc[k ^] \]l]\]WXc
� �iYWX[lV [Wa � f]X]\b [W]c Xd] �iYWX[XV `\
Yb`iWX `l Xd] Xd[Wa q

�d] bY[W b`f[�ZYX[`Wc l\`b Xd] ]� [cX[Wa
U�r�s [WhiX cX\iZXi\] Y\] Xd] [WX\`fiZX[`W
`l Xd] ��� �� �� l]YXi\] YWf Xd] ihfYX] `l Xd]
icYa] `l Xd] � ��� ��� �� l]YXi\] q
�`\ k`Xd `l Xd]c] l]YXi\]c m Xd] b Y[W \]g

�i[\]b ]WX `W Xd] \]Y^[_]\ [c X` h\`h ]\^V dYWg
f^] ZYc]c `l }Z`bh]X[X[`W~ l`\ Xd] cYb ] \]g
cX\[ZX]f cVWXYZX[Z c^`X m Yc [^^icX\YX]f [W Xd]
������ ����� ]�Ybh^] Yk`e] q
�d] h`cc[k ^] \]Y^[_YX[`Wc `l � ���

� ��� �� Y\] Z`WX\`^^]f kV Xd] l]YXi\]
��������� ����������� ����� �� �� ��� m
� �
�	 `\ 	�
� ��� �� �� ��� q �]lYi^Xc
oiWb Y\n]f ZYc]cp eY\V k]Xj]]W Xd] Xj`
^YWaiYa]c YWf Xd] Z`g` ZZi\\]WZ] Z`WcX\Y[WXc
Y^c` eY\Vm k ]ZYic] ]YZd l`\b [c b Yhh ]f X`
f[�]\]WX cVWXYZX[Z c^`Xc q
�`\ ]�Ybh^] m Y k`iWf h`cc]cc`\ [c b Yhh ]f

X` Xd] f]X]\b [W]\ c^`X [W sWa^[cd m jd[^] [W
z]k\]j [X [c b Yhh ]f X` Y Z^Ycc[�]\ c^`X q
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�[ai\] � � |WhiX l]YXi\]c

� d]W h`cc]cc[e]c Y\] \]Y^[_]f Yc l\]] a]Wg
[X[e]c m Xd]V Y\] b Yhh ]f X` Xd] c^`X `l �iY^g
[�]\c m iciY^^V [W Xd] l\`WX h `c[X[`W q y`\`g
Zd`ecnV oy`\`Zd`ecnVm tu{vp f[cZicc]c ]�g
Z]hX[`Wc X` Xd[c `\f]\[Wa \i^] [W z]k\]j �
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|W Xd[c ]�Ybh^] m Xd] hi\h`c]gb`f[�]\ [c
}Z^`c]\~ c]b YWX[ZY^^V X` Xd] d]Yf XdYW Xd]
h`cc]cc`\ q �d] `\f]\[Wa f]Z[c[`W bicX \]^V
`W c]b YWX[Z [Wl`\b YX[`W ohi\h`c]p XdYX [c
W`X YeY[^Yk^] [W `i\ a]W]\Y^ [WhiX cX\iZXi\]
oZl q o�YdYWg�]X_]\ YWf s^dYfYf m tuu{kp l`\
YW ]e]W b`\] YkcX\YZX h\`h `cY^p q
r]Y^[_YX[`W \i^]c [W ]YZd ^YWaiYa] XYn]

[WX` YZZ`iWX Xd] \]cX\[ZX[`Wc `W h`cc[k ^]
b Yhh[Wac l`\ Xd] h`cc]cc`\ kV iW[lV [Wa Xd]
l]YXi\] ��������� ������������ kYc]f `WXd] ^]� [ZY^ h\`h ]\X[]c `l k `Xd Xd] d]Yf YWf
Xd] h`cc]cc`\ �
�`WcX\iZXgcXYX] W`X `n l`\ h`cc]cc[e] \]^Yg
X[`W j [Xd h\`h]\ WYb ] �
& ��� 
�� ' ���� � & �������� ' ����

�`ik^] h `cc]cc[e] `n l`\ h ]\c`W WYb ]c YWf
h`cc]cc`\ �
��� 
���� � �
 ' ���� � ���������� �� �� ' ����
�`ik^] h`cc]cc[e] W`X `n l`\ W`Wgh`cc]cc[e]
\]^YX[`W �
( ��� 
���� � �
 � �������
( ���������� �� �� �� ��������
U[b [^Y\^Vm Xd] h`cc[k ^] \]Y^[_YX[`Wc `l Xd]

hY\X[X[e] Y\] Z`WX\`^^]f kV Xd] l]YXi\]
������������ �� ������ � �� `\ �
��� �� ��� q
�iYWX[�]\c Y\] Z^Ycc[�]f Y^`Wa Xd] h`\g

X[`W8Yb`iWX f[b ]Wc[`W q �d[c cVcX]b ZYW
k] \]Y^[_]f ][Xd]\ ^]� [ZY^^V kV �iYWX[�]\c
b Y\n]f Yc hY\X[X[e] m `\ kV ic[Wa YW ]�h^[Z[X
hY\X[X[e] cVWXYZX[Z cX\iZXi\] ; � ��<8; ��
< q
y]ZYic] Xd] \]Y^[_YX[`W a\YbbY\ ic]c Xd]

nW`j ^]fa] `l jd[Zd j`\f \]Y^[_]c jd[Zd liWZg
X[`W m Xd] f[cX[WZX[`W Yb`Wa hY\X[X[e] �iYWg
X[�]\c m Yb`iWX �iYWX[�]\c YWf f]X]\b [W]\c
h\]f[ZXc Xd] `\f]\ `l Xd] j`\fc [W Xd] z]g
k\]j ��q �d] cXYWfY\f `\f]\ [c �
����� �� ��� 	����
 ���� �
 �
�� ���	��c W`X]f Yk`e] m `W^V hY\X[X[e]c ZYW ]Wg
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