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]l cqcVW[appg ZYf ]VaWcZ kg lYfc fcfkcX Ye � wT � ]V\c ]V l[\` a l]W[aW]YV
W`c \YqcX]Vb W`cYXcf eYX u� � � �� w ea]pl � W`cXc ]l \YVl]lWcV\g lWXcVbW` Ye aW
pcalW a fcal[Xak pc \aXZ]Vap T UV �^r � a \`aVbc Ye a \Y�Vap]Wg Ye a Xcb[ paX
\aXZ ]Vap ]V � � �al W`c fa]V lWc� �`cV \`aVb]Vb app W`c cVWX]cl Ye _]\`Y �V �l
� ]abXaf ueYX ]VeYXf aW]YV YV \aXZ]Vap \`aXa\WcX]lW]\l aVZ _]\`Y �V �l � ]abXaf
lcc c Tb T �r � i � � � ii�w � ]W`Y[W \`aVb]Vb \aXZ]Vap]W]cl YX W`c Xcapl T UV W`]l �YX�
�c l`Y� W`aW �c ZY VYW VccZ WY \`aVbc \Y�Vap]W]cl ]V YXZcX WY \`aVbc � �
\Yq u� w � \Yq u� w � [V ]e u� w YX [V]e u� w aVZ kYW` aZZ]W]q ]W]cl � ]W`Y[W \`aVb�
]Vb \aXZ]Vap]W]cl YX W`c Xcapl T s`clc aXc app cVWX]cl Ye _]\`Y �V �l � ]abXaf W`aW
aXc VYW VYXf l Ye WXaVl]W]qc XcpaW]YVl T UV YXZcX WY \YqcX app W`clc \alcl �c [lc
W�Y Z]�cXcVW �XY \cZ[Xcl T
UV �c\W]YV ^� �c l`Y� `Y� WY \`aVbc � � [V]e u� w aVZ \Yq u� w aVZ kYW`

aZZ]W]q ]W]cl lWaXW]Vb eXYf a kaXc lcW�W`cYXcW]\ l]W[aW]YV T �c [lc aV ]WcXaW]YV
� ]W` �aXW]ap fcfYXgT
UV �^r� ]W ]l l`Y�V W`aW � � \Ye u� w aVZ \Ye u� w \aVVYW k c \`aVbcZ ]e W`c]X

qap[cl ]V � � aXc Xcb[paX ]V �� aVZ ]e � � aVZ �� `aqc W`c lafc \aXZ]Vap]W]cl T
nW W`c cVZ Ye �c\W]YV ^� �c l`app l`Y� W`aW ]e � � aVZ �� `aqc W`c lafc \Y� �
Vap]W]cl � W`cV W`clc \`aXa\WcX]lW]\l uaVZ lYfc fYXc � �`Ylc Zc�V]W]YV c�`]k ]Wl
a \cXWa]V lgVWa� w \aVVYW k c \`aVbcZ c]W`cX �`cV lWaXW]Vb eXYf a l]Vb[paX
qap[c ]V � � T
UV �c\W]YVl i WY ~ � �c l`Y� `Y� WY \`aVbc [V]e u� w T �c �YX� � ]W` �aXW]ap

XaVZYf eYX\]Vb al ]V �iS � ^}� � `Y�cqcX � al �c VccZ l� c\]ap ]VlWaV\cl Ye W`c
fcW`YZl �XclcVWcZ W`cXc � �c uWXg WY w fa�c Y[X � XclcVW �YX� lcpe�\YVWa]VcZ T
�c ]V\p[Zc lYfc \YffcVWl YV W`c \YVVc\W]YVl WY �iS � ^}� aVZ b]qc XcecXcV\cl
WY ]Wcf l �c [lc apfYlW p]WcXappg� lY W`aW W`c XcaZcX fag aplY XcaZ W`clc T UV
�c\W]YV � �c l`app �XclcVW a qaX]aW]YV Ye W`c Wc\`V]�[cl eYX a \alc � ]W`
\Y[VWak pc \Y�Vap]WgT
UV �c\W]YV � � �c l`Y� `Y� WY YkWa]V W`c lcW�W`cYXcW]\ all[f�W]YVl f aZc

]V s`cYXcf l ^T^ aVZ i T^ eXYf �]W]� �l �YX� ]V �} � �� T
s`c a[W`YXl �Y[pZ p]�c WY W`aV� nVZXcal � pall eYX XcaZ]Vb a lc\W]YV aVZ

\YffcVW]Vb T

� �� �!�" # $[X VYWaW]YV ]l ea]Xpg lWaVZaXZ � lcc �^^ � ^h� T %Y�cqcX � �c aZY�W
W`c &cX[lapcf \YVqcVW]YV W`aW W`c lWXYVbcX eYX\]Vb \YVZ]W]YV ]l W`c paXbcX
YVc T �c YeWcV [lc � ' eYX � �( � � �`cXc ( ]l aVg ) �bcVcX]\ � pWcX YqcX � T oYX
W�Y eYX\]Vb VYW]YVl ) � * �c �X]Wc ) + * ]e ) ]l a \Yf� pcWc l[k YXZcX Ye * T
n eYX\]Vb VYW]YV ) ]l \appcZ , �p]V�cZ ]e ) � -./� ). l[\` W`aW ca\` ). ]l
p]V�cZ � W`aW ]l aVg W�Y 0 � 1 � ). aXc \Yf�aW]k pc T m aXW]V �l a� ]Yf eYX pcll W`aV
2 ZcVlc l[klcWl Ye a , �p]V�cZ �aXW]ap YXZcX ]l ZcVYWcZ kg mn 34 u, �p]V�cZw T
�c l� ca� Ye � � � W`c lcW Ye app e[V\W]YVl eXYf � WY � � al W`c Xcapl T oYX
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V[pp lcWl ]l ZcVYWcZ kg � � aVZ W`c ]Zcap Ye fcabXc lcWl ]l ZcVYWcZ kg � T
s`c kY[VZ]Vb V[fkcX � � � ]l W`c lfappclW l]�c Ye a l[klcW 
 � �� l[\` W`aW
eYX aVg � � � � W`cXc ]l lYfc � � 
 l[\` W`aW � ��� � T jcW 
 k c aV ]Zcap
YV W`c Xcapl T s`c [V]eYXf ]Wg Ye 
 � � u� w � [V]e u
 w � ]l W`c lfappclW l]�c Ye a
l[klcW Ye W`c Xcapl W`aW ]l VYW a fcfkcX Ye 
 T s`c \YqcX]Vb V[fkcX Ye 
 �
\Yq u
 w � ]l W`c lf appclW l]�c Ye a l[keaf ]pg Ye 
 �`Ylc [V]YV \YqcXl W`c Xcapl T
s`c aZZ]W]q ]Wg Ye 
 � aZZ u
 w � ]l W`c lf appclW l]�c Ye a l[klcW Ye 
 �`Ylc [V]YV
]l VYW ]V 
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UV W`]l lc\W]YV � �c l`Y� `Y� WY \`aVbc [V]e u� w T � ]V\c aZZ u� w � � �

[V]e u� w aVZ aZZ u� w � \Yq u� w � [V]e u� w ueYX �XY Yel Ye W`clc ]Vc�[ap�
]W]cl � lcc ��� � c Tb Tw � aVZ ]V W`c k cb]VV]Vb � W`aW ]l ]V � � �( � � cqcXgW` ]Vb ]l
paXbc k c\a[lc Ye aV ]VlWaV\c Ye m aXW]V �l a� ]Yf � W`c YW`cX eY[X fcVW]YVcZ
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Ye pcVbW` 7� � � � �34 al eY ppY� l T oYX ; � � �c pcW *� � u3� i � �w � W`c
_Y`cV eYX\]Vb T
oYX ; � �34 �c l`app \`YYlc *

P ��� l[\` W`aW ]W ]l a Vafc k[]pW eXYf YVpg
�aXW Ye )��� T �c � XlW VccZ lYf c Zc�V]W]YVl ]V YXZcX WY l� c\]eg bYYZ �aXWl Ye
W`c �alW T s`]l eYX\]Vb Wc\`V]�[c `al aplY k ccV a�� p]cZ ]V �^�� � �iS� � �^}� aVZ
W`c]X �XcZc\cllYXl aVZ ]V �i ^� T s`c �aXW �i ^� h Th WY h T�� \YVWa]Vl lYfc pcffal
l`Y� ]Vb W`aW W`cXc aXc \Yf� pcWc cfkcZZ]Vbl eXYf l� c\]�cZ l[kYXZcXl Ye W`c
]WcXaW]YV W`aW aXc VYW �[lW ]V]W]ap lcbfcVWl T s`c YXbaV]laW]YV Ye Y[X eYX\]Vb
� ]pp k c lp]b`Wpg Z]�cXcVW eXYf W`aW ]V �i ^� ]Valf[\` al �c `aqc W`c ]V]W]ap
_Y`cV �aXW `cXc aW YV\c T
s`c l[��YXW Ye a \YVZ]W]YV 0 � )� ]l l[�W u0 w � �> � ; 10 u> w �� ^y� 	 
 ��`cXc ^y� 	 ]l a Vafc eYX W`c �ca�clW cpcfcVW ]V *

P � T UV aZZ]W]YV WY `aq ]Vb
�V]Wc l[��YXWl �c l`app Xc�[]Xc W`aW W`c l[�� YXWl `cXcZ]WaX]pg lWcf YVpg eXYf
a �aXW Ye W`c ��alW
 )� T s`clc �aXWl Ye W`c �alW \aV k c \appcZ fcfYX]cl T
o ]XlW �c c�� pa]V `Y� WY \`YYlc lc�[cV\cl F�� 1 ; � �34 J �`]\` � ]pp appY�

[l WY Zc�Vc l[]Wak pc f cfYX]cl T � ]qcV a lc�[cV\c F�� 1 ; � �34 J � �� Ye
l[klcWl Ye aV YXZ]Vap � �c lag � ]l ���\pYlcZ � ]e

� � 7� aVZ �; � � �� � � �
�c XcbaXZ �34 al aV YXZ]Vap aVZ al a lcW Ye lc�[cV\cl Ye pcVbW` pcll W`aV

2 T s`c lcW Ye app l[klcWl Ye a lcW � Ye l]�c pcll W`aV 2 ]l ZcVYWcZ kg �� �34 T
oYX � � �34 �c \aV aplY XcbaXZ � al a e[V\W]YV eXYf lYfc YXZ]Vap pcll W`aV
2 WY � aVZ W`cV �X]Wc XaVbc u� w eYX ]Wl XaVbc � �`]\` ]l a l[klcWl Ye � T s`]l
� ]pp k c [lcZ eYX XcecXX]Vb WY a �aXW Ye W`c _Y`cV Xcapl T

�c l`Y� W`aW W`cXc ]l lYfc F�� 1 ; � �34 J l[\` W`aW
^T � � � ��34 �34 �; � � �� �
i T �� � ; �
h T 1�� 1 � 2 �
r T > � �� � �� � �� u] Tc T ca\` �� ]l ���\pYlcZ w T
s`]l \aV k c lccV al eY ppY� l z jcW F�� 1 ; � �34 J cV[fcXaWc ��34 �34 � � `cXc

�� � ; T �g ]VZ[\W]YV YV ; �c VY� \`YYlc �� T �[�� Ylc �� ]l \`YlcV eYX
> � ; T s`cV �c lcW
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s`]l ]l lW]pp ]V ��34 �34 kc\a[lc 2 ]l Xcb[paX aVZ \e u2w 3 .4 T �Y� ]W ]l calg
WY lcc W`aW �� e[ p� pl ^T WY r T� aVZ �c �� l[\` a lc�[cV\c T
UV YXZcX WY Wa�c \aXc Ye W`c ]V]W]ap _Y`cV �aXW � �c VccZ l`]eWl aVZ � X]Wc

� � �� eYX �� � > 1 > � �� 
 ToYX ca\` ; � �34 �c Zc�Vc a l[kYXZcX ) ����� Ye )��� ]VZ[\W]qcpg kg

) ����� � �0 � )��� 1 l[� W u0 w 2 � � � �XaVbc u� w 1� � �� 
 �
l[� W u0 w 2 �� � � � �34 w � � � �� �
�> � l[�W u0 w 2 �� � � � �34 w 0 u> w ]l a ) ����	 �Vafc 
�

Ue � � 7 � �34 W`cV 0 � u- �XaVbc u� w 1� � �
 � � � �ww ZcVYWcl W`c
� � 7 �lc�[cV\c Zc�VcZ kg

u0 � u� �XaVbc u� w 1� � �
 � � � �www u> w

� � 0 u> w ]e > � u- �XaVbc u� w 1� � �
 � � � �ww �
^y� 	 cplc T�Y� �c `aqc eYX app 7 � �34 z Ue � � 7 ]l ���\pYlcZ � W`cV ) ��� � + )��� TUe 0 � )��� � W`cV u0 � u- �XaVbc u� w 1� � �
 � � � �www � ) ��� � aVZ eYX

1 	 0 � u- �XaVbc u� w 1� � �
 � � � �w u]V W`c &cX[lapcf VYWaW]YV w �c `aqc
W`aW 1 � 0 � u7 M u- �XaVbc u� w 1� � �
 � � � �ww � )��� T oYX � XYYel � lcc �i ^� T

�c \`YYlc *
P ��� l[\` W`aW 1ZYf u*

P ��� w 1 � 2 � *
P ��� ]l a ) ����� �Vafc �^ �' 	
��� �*

P ��� ]l , �p]V�cZ
 � aVZ � ]W` lYfc kYY��cc� ]Vb l[\` W`aW *
P ���XaVbcl \Y�Vappg YeWcV YqcX app ) ����	 �Vafcl eYX , �p]V�cZ eYX\]Vbl eYX cqcXg

> � �34 T UV YXZcX WY appY� l[\` a kYY��cc� ]Vb � �c all[fc W`aW � � �
��34 �34 ��
�; � � �� � � `]\` \aV cal]pg k c Xca\`cZ kg lWaXW]Vb � ]W` l[ ]Wak pc
F�� 1 ; � �34 J T�Y� �c aXc ]V a � Yl]W]YV WY \`c\� app W`c ]Wcf l Ye W`c W`cYXcf z
7 w eY ppY� l ]ffcZ]aWcpg eXYf Y[X Zc�V]W]YV Ye ) T
; w Ue ) � -./� ). � ]WVcllcl , �p]V�cZVcll ]V �� W`cV ]W ZY cl lY ]V �� al

�cpp T s`[l ]V �� � ) ]l a �V]Wc l[�� YXW ]WcXaW]YV Ye , �p]V�cZ eYX\]Vb VYW]YVl
aVZ `cV\c \ T\ T\ T
> w u� �� �( �w�< ?@A � �� �( � eY ppY� l eXYf u� ��w�< � �� aVZ W`c \Y[VWak pc

\`a]V \YVZ]W]YV Ye ) ]V�� T us`cXc aXc aplY �XY Yel ]V �^^� �h�� aVZ fYXc
c�� p]\]W ]V �~� Tw
B w aVZ C w � H aVZ �H �( � `aqc W`c lafc \Y�Vap]W]cl T
D w jcW * k c ]V � � �( � k c a , �p]V�cZ VYW]YV Ye eYX\]Vb l[\` W`aW * � 2 � � 2 T

jcW � � ��� 1 7 � 2 � 
 k c a lcW Ye ZcVlc lcWl ]V * T � ]V\c W`c l[�� YXWl aXc
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�V]Wc aVZ l]V\c �c `aqc \ T\ T\ T� W`cXc ]l lYfc � � � � �34 Ye l]�c pcll W`aV
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