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STUVU WVU XWVYZ[\ ]W^\ _Z Y`abU` Uc_ dUeY\YZc\ Yc f YcWg
V^ dUeY\YZc _VUU\ h iZ\_ WaaVZWeTU\ eWc fU Yc_UVaVU_Ud
W\ jVUUd^ ` U_TZd\ Za_Y` YkYcj \Z`U bZ eWb jZZdcU\\ eVYg
_UVYW W_ UWeT cZdU h lm_Uc Y_ Y\ VUn[YVUd _TW_ UY_TUV
_WVjU_ XWb[U\ oVUjVU\\YZc _VUU\p ZV ebW\\ bWf Ub\ oebW\\Yg
qeW_YZc _VUU\p WVU WXWYbWfbU h rc _TY\ aWaUV bYcUWV rst
Y\ WaabYUd _Z Y`abU` Uc_ _TU dUeY\YZc\ Yc W fYcWV^ _VUU h
STU VW_YZcWbU Y\ _TW_ rst eWc fU [\Ud _Z qcd dYVUe_YZc\
]TUVU _TU dW_W TW\ u\_V[e_[VUv h STU bYcUWV _VWc\mZV` Wg
_YZc dUqcUd f^ rst eWc _TUc fU Yc_UVaVU_Ud W\ W eTWcjU
Zm XWVYWfbU\ w ]TUVU _TU cU] XWVYWfbU eWa_[VU\ _TU \_V[eg
_[VU w U hj h TW\ \`WbbU\_ Uc_VZa^h STU bYcUWV dUeY\YZc\ WVU
_TUc ` WdU f^ _VU\TZbdYcj _TU XWVYWfbU h tc UxaUVY` Uc_
Y\ aVU\Uc_Ud ]TYeT \TZ] \ _TW_ _TU aVZaZ\Ud `U_TZd eWc
qcd VUW\ZcWfbU VUaVU\Uc_W_YZc\ Zm VUWbg]ZVbd dW_W Yc Wc
[c\[aUVXY\Ud `WccUV w Y hU h ] Y_TZ[_ [\Ycj ebW\\ bWf Ub\ h
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�UeY\YZc _VUU\ WVU W eZ``Zc `U_TZdZbZj^ mZV Ycd[eg
_YXU YcmUVUceU h STUVU f UcUq_\ Yceb[dU mW\_ eZ`a[_Wg
_YZcWb aVZaUV_YU\ Wcd W VUaVU\Uc_W_YZc _TW_ ` W^ fU UW\^
_Z Yc_UVaVU_ Yc _UV` \ Zm dUeY\YZc\ h S^aYeWbb^ _TU^ WVU
[\Ud ]TUc dW_W Y\ dY\eVU_UgXWb[Ud f[_ Ux_Uc\YZc\ _Z
eZc_Yc[Z[\gXWb[Ud dW_W Ux Y\_ h

�UeY\YZc _VUU\ eWc fU [\Ud mZV \ZbXYcj ebW\\YqeW_YZc
Wcd VUjVU\\YZc aVZfbU` \ h � \a UeYWbb^ fYcWV^ _VUU\ aVZg
XYdU W eZ`a[_W_YZcWbb^ U�Ue_YXU \Zb[_YZc w \YceU Zcb^
bZj� � dUeY\YZc\ TWXU _Z fU ` WdU mZV W _VUU ] Y_T � bUWXU\ h
�[V_TUV`ZVU w Ym _TU dUeY\YZc\ WVU bYcUWV w _TUc UWeT dUg
eY\YZc Y\ U\\Uc_YWbb^ Wc YccUV aVZd[e_ fU_]UUc W dW_W
XUe_ZV Wcd W cZV` Wb XUe_ZV Zm W \UaWVW_Ycj T^aUVabWcU h

t fYcWV^ dUeY\YZc _VUU ]ZV�\ f^ VUe[V\YXUb^ aWV_Yg
_YZcYcj _TU dW_W \U_ Yc_Z _]Z h STY\ \UVYU\ Zm dUeY\YZc\
Y`abYeY_b^ dUqcU\ W fYcWV^ _VUU w ]TUVU _TU dUeY\YZc\ WVU
` WdU W_ _TU cZdU\ h �UaUcdYcj Zc _TU VU\[b_ Zm UWeT

dUeY\YZc w _TU Zf\UVXUd \W`abU eZc_Yc[U\ dZ]c _TU _VUU
_Z W eTYbd cZdU ZV bUWm h �YcWbb^w UWeT Zf\UVXW_YZc Ucd\
[a Yc W bUWm Wcd TUceU _TU _VUU TW\ ebW\\YqUd _TU dW_W h

STU _^aYeWb aVZfbU` ]TUVU dUeY\YZc _VUU\ WVU Wag
abYUd Y\ ]TUc _TU Zf\UVXUd dW_W Y\ W\ \U_ Zm `[b_YXWVYW_U
W__VYf[_U XWb[U\ w U hj h � o� p � ��� � o� p � ��� o� p � ���� �� o� p� h
rc fW\Ye ` U_TZd\ w _TU dUeY\YZc\ WVU ` WdU f^ eTZZ\Ycj
ZcU Zm _TU W__VYf[_U\ Wcd eZ`a[_Ycj W _TVU\TZbd w ]TYeT
_TUc Y`abU` Uc_\ W fYcWV^ dUeY\YZc Zc Wbb Zf\UVXW_YZc\ h
�ZV UxW`abU w ]U ` YjT_ eTZZ\U _TU W__VYf[_U ��� o� p W\
_TU dUeYdYcj W__VYf[_U Wcd _TUc \UaWVW_U _TU Zf\UVXWg
_YZc\ Yc_Z ebW\\U\ � ��� Wcd � �� ��� h

STU eTZYeU Zm _TU W__VYf[_U Yc _TU r�� WbjZVY_T`
��� Y\ fW\Ud Zc _TU eZceUa_ Zm ��� ���  ¡��� ¢  �� h STU
W__VYf[_U ]TYeT VUd[eU\ Uc_VZa^ _TU `Z\_ Y\ \UbUe_Ud
mZV Y`abU` Uc_Ycj _TU dUeY\YZc h STY\ ` UW\[VU w TZ]UXg
UV w dUa Ucd\ Zc [\Ycj _VWYc Ycj dW_W Yc ]TYeT ]U �cZ]
_TU eZVVUe_ ebW\\U\ mZV UWeT Zf\UVXW_YZc h STU YcmZV` Wg
_YZc jWYc _TUc eTZZ\U\ _TU dUeY\YZc _TW_ jYXU\ _TU f U\_
aWV_Y_YZcYcj ] Y_T VU\aUe_ _Z ebW\\YqeW_YZc aUVmZV` WceU h
STU WbjZVY_T` eWc fU _TUVUmZVU Yc_UVaVU_Ud W\ W jVUUd^
Za_Y` YkW_YZc `U_TZd mZV ` Yc Y` YkYcj ebW\\YqeW_YZc UVVZV
[\Ycj W f YcWV^ _VUU h
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STU fW\Ye WaaVZWeTU\ w U hj h r�� TWXU fUUc Ux_UcdUd Yc
XWVYZ[\ dYVUe_YZc\ h sZc_Yc[Z[\gXWb[Ud W__VYf[_U\ TWXU
f UUc eZc\YdUVUd Yc �¬ w �� Wcd dUeY\YZc\ ` WdU f^ _TVU\Tg
ZbdYcj bYcUWV eZ`fYcW_YZc\ Zm eZc_Yc[Z[\gXWb[Ud W__VYf[_U\
Yc �­ w ®� h ¯Z]UXUV w _TU dUeY\YZc\ WVU ` WdU f^ dUaUcdYcj
Zc �cZ]c ebW\\ bWf Ub\ mZV _TU Zf\UVXW_YZc\ h rc _T Y\ aWg
a UV ]U eZc\YdUV Y`abU` Uc_Ycj _TU dUeY\YZc\ f^ _TVU\Tg
ZbdYcj bYcUWV eZ`fYcW_YZc\ ] Y_TZ[_ dUa UcdYcj Zc ebW\\
bWf Ub\ w Y hU h ]U dUaUcd WbZcU Zc _TU dW_W dY\_VYf[_YZc
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rm W `[b_YXWVYW_U dW_W \U_ Y\ eZc\YdUVUd Yc _TU ebW\\Yqg
eW_YZc aVZf bU` w UWeT dUeY\YZc dYXYdU\ _TU dW_W \U_ Yc
_]Z h rc_[Y_YXUb^w Y_ Y\ dU\YVWf bU _Z dYXYdU _TU dW_W \U_ \Z
_TW_ dY�UVUc_ _^a U\ Zm \W`abU\ jZ _Z dY�UVUc_ aWV_\ Zm
_TU _VUU h � Y_T �cZ]c ebW\\ bWfUb\ _TY\ eWc fU WeT YUXUd
[\Ycj ZcU Zm XWVYZ[\ YcmZV` W_YZc jWYc ` UW\[VU\ w ZV \Y` g
ab^ f^ eZ`a[_Ycj _TU Za_Y` Wb \UaWVW_Ycj T^aUVabWcU h
¯Z]UXUV w Y_ Y\ Z[V a[VaZ\U _Z eZc\_V[e_ W dUeY\YZc _VUU
] Y_TZ[_ �cZ] Ycj _TU ebW\\ bWfUb\ h

rc _TY\ aWaUV w W \YcjbU rst XUe_ZV Y\ [\Ud _Z eZ` g
a[_U _TU dUeY\YZc V[bU Yc UWeT cZdU h STU rst XUe_ZV
� dUqcU\ _TU dYVUe_YZc Yc ]TYeT _TU dW_W \U_ TW\ `Z\_
u\_V[e_[VUv W\ UxabWYcUd fUbZ] h STU dUeY\YZc V[bU Y\
_TUc Y`abU` Uc_Ud W\ W \UaWVW_Ycj T^aUVabWcU ] Y_T cZVg
` Wb � h

rc rcdUa UcdUc_ sZ`aZcUc_ tcWb^\Y\ Y_ Y\ cZV` Wbb^
W\\[`Ud _TW_ _TU Zf\UVXUd `[b_YXWVYW_U dW_W Y\ jUcUVg
W_Ud f^ _TU jUcUVW_YXU \_W_Y\_YeWb `ZdUb
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]TUVU _TU eZ`aZcUc_\ Zm �� TWXU \Z` U dU\YVWfbU aVZag
UV_YU\ _Z mWeYbY_W_U \ZbXYcj _TU ` Yx Ycj `W_VYx M h ¯Z]g
UXUV w qcdYcj _TU YcXUV\U Zm M YcXZbXU\ Yc _TUZV^ _TU
` YcY` YkW_YZc Zm `[_[Wb YcmZV` W_YZc �
 w � w � w 
� ]TYeT
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STUVUmZVU rst Y\ Zm_Uc \ZbXUd ZcU eZ`aZcUc_ ��� W_ W
_Y` U f^ Y`aZ\Ycj eUV_WYc VU\_VYe_YZc\ Zc _TU \UaWVW_Ycj
` W_VYx h sZc\Un[Uc_b^w ZcU Y\ bZZ�Ycj mZV dYVUe_YZc\ _TW_
� ���� �� � ��¡��� � h t \YcjbU VZ] XUe_ZV Zm _TU \UaWVW_Ycj
` W_VYx ¥ jYXU\ ZcU eZ`aZcUc_ �� � �� �� h

�c_VZa^ eWc fU Yc_UVaVU_Ud W\ W ` UW\[VU Zm \_V[eg
_[VU Yc _TU dW_W Ym ]U WeeUa_ _TU cZ_YZc _TW_ cZcg�W[\\YWc dY\_VYf[_YZc\ Y`ab^ `ZVU \_V[e_[VU _TWc �W[\g
\YWc dY\_VYf[_YZc\ h STY\ eWc fU dU`Zc\_VW_Ud mZV UxW` g
abU eZc\YdUVYcj `[b_Y`ZdWb dY\_VYf[_YZc\ ]TYeT TWXU
ebUWVb^ cZcg�W[\\YWc dY\_VYf[_YZc\ ]TUc ]U eZc\YdUV
dYVUe_YZc\ ]TYeT ]Z[bd VU_WYc _TU `[b_Y` ZdWb dY\_VYf[g
_YZc Yc aVZ � Ue_YZc\ h l_TUV dYVUe_YZc\ ]TUVU _TU dY�UVg
Uc_ `ZdU\ ]Z[bd ZXUVbWa Yc aVZ � Ue_YZc\ WVU ebZ\UV _Z�W[\\YWc Wcd \Y`[b_WcUZ[\b^ dZ cZ_ TWXU _TU XY\Yf bU
`[b_Y` ZdWb \_V[e_[VU h �ZV UxabZVW_ZV^ dW_W WcWb^\Y\
bZZ�Ycj mZV \[eT dYVUe_YZc\ TWXU fUUc aVZaZ\Ud Yc ���� h

�VZ` _TU ebW\\Yq eW_YZc aZYc_ Zm XYU] w ]U ]Z[bd bY�U
_Z Y`abU`Uc_ W dUeY\YZc _TW_ U�Ue_YXUb^ \UaWVW_U\ dYmg
mUVUc_ _^a U\ Zm dW_W \W`abU\ _Z dY�UVUc_ Z[_eZ` U\ Zm

_TU dUeY\YZc h �ZZ�Ycj _Z Y`abU` Uc_ W bYcUWV fYcWV^ dUg
eY\YZc ` UWc\ _TW_ ]U cUUd _Z dUqcU W T^aUVabWcU ]TYeT
\UaWVW_U\ _TU \W`abU\ Yc_Z _]Z ebW\\U\ h rm ]U eTZZ\U _TY\
T^aUVabWcU W\ _TU ZcU dUqcUd f^ � W\ _TU cZV` Wb XUeg
_ZV w _TUc _TU T^aUVabWcU ] Ybb f U ZV_TZjZcWb _Z _TU `Z\_
Yc_UVU\_Ycj dYVUe_YZc h

STY\ eWc fU Yc_UVaVU_Ud Yc WcZ_TUV ]W^ � _TU bYcUWV
_VWc\mZV` W_YZc �� � �� �� Y\ W eTWcjU Zm XWVYWfbU\ Yc_Z
W cU] XWVYWfbU ]TYeT TW\ `Z\_ \_V[e_[VU h STU dUeY\YZc
V[bU Y\ _TUc \Y`ab^ W _TVU\TZbdYcj ZaUVW_YZc Zc _TU cU]
XWVYWfbU h
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t \Zm_ fYcWV^ aWV_Y_YZcYcj W_ UWeT cZdU eWc fU WeTYUXUd
f^ eZc\YdUVYcj _TU mZbbZ] Ycj bZjgbY�UbZZd UxaVU\\YZc ]TYeT
W\\[` U\ _TW_ _TU aVYZV\ WVU fZ_T Un[Wb h

! � "��#$ �%� �
&'()* + ) , - �

o�� �.& �� p/¬
sZc\YdUVYcj _TU fYcWV^ aWV_Y_YZc W\ fUYcj eZ`aZ\Ud Zm
_]Z Un[YaVZfWfbU kUVZg`UWc Wcd [cY_ XWVYWceU �W[\g
\YWc\ W\ Yc ���w �¬� jYXU\ _TU mZbbZ] Ycj jVWdYUc_ _UV` h
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� TUVU ¬2 o.$ ��� p � � � _WcT o�� �� p h 5Z] _TU �i Wbg
jZVY_T` eWc fU WaabYUd _Z \ZbXU _TY\ \^\_U` Zm Un[W_YZc\
f^ eZ`a[_Ycj _TU aZ\_UVYZV aVZfWfYbY_^ Zm _TU dYeTZ_Zg
`^ Yc _TU �g\_Ua Wcd VUgU\_Y` W_Ycj _TU XUe_ZV � Yc _TU
i g\_Ua h 6U__Ycj _TU jVWdYUc_ Zm _TU bZjgbY�UbYTZZd _Z
kUVZ ^YUbd\

¬ �� 2 o.$ ��� p�� � �� �� � �� ����� �
Wcd cZ_Ycj _TW_ _TU \W`abU ` UWc Y\ kUVZ jYXU\ _TU mZbg
bZ] Ycj i g\_Ua h

��78 � ¬Q 9$:: ;� <� TUVU Q :: Y\ _TU \W`abU eZXWVYWceU ` W_VYx Zm _TU dWg
_W WbbZ eW_Ud _Z UWeT cZdU Wcd ;� < dUcZ_U\ _TU aZ\_Ug
VYZV ebW\\ ` UWc U\_Y` W_U =� 2 o.$ ��� p�� STY\ eWc fU
m[V_TUV \Y`abYqUd f^ � ��>?@ �¡����¢ _TU dW_W W_ UWeT cg
ZdU _T[\ Q :: � { Wcd \Z _TU �i [adW_U fZYb\ dZ]c
_Z W fW_eT mZV` Zm W ZcUg[cY_ ¯UffYWc [adW_U _UV`
��78 � =� _WcT o� ABC��� p�� h

lm eZ[V\U Wc Yc\_Wc_WcUZ[\ jVWdYUc_ [adW_U eZ[bd
Wb\Z f U [\Ud Wcd WjWYc cZ_Ycj _TW_ _TU Zf\UVXW_YZc\ WVU
kUVZg` UWc
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mZbbZ] \ _TU VUbW_YXU jVWdYUc_ [adW_U ]TYeT ]W\ [\Ud Yc
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STU WXWYbWfbU _VWYcYcj dW_W � � � � � � � �

" 9$ eWc fU [\Ud
_Z Y`abU`Uc_ W fYcWV^ dUeY\YZc _VUU W\ mZ bbZ] \ �

�h U\_Y` W_U _TU \W`abU ` UWc Zm _TU Zf\UVXW_YZc\ ��
Wcd _VWc\mZV` f^ \[f_VWe_Ycj _TY\ U\_Y` W_U � � �� �
�� 3 �� 1�� 4

¬ h [ \U _TU kUVZg` UWc Zf\UVXW_YZc\ _Z qcd Wc rst
XUe_ZV � ^YUbdYcj _TU \_V[e_[VUd XWVYWfbU �� �
�� � ��

� h aWV_Y_YZc _TU Zf\UVXW_YZc\ Yc_Z _]Z ebW\\U\ �
� �� � 	sbW\\ �w �� � �� 
 �

sbW\\ ¬ w �� � �� � �
ZV [\Ycj W \Zm_ aWV_Y_YZc _TUc

� �� � 	sbW\\ �w 2 o.$ �� �� p � 2 o. � �� �� p
sbW\\ ¬ w Z_TUV] Y\U

]TUVU _TU aZ\_UVYZV\ WVU dUqcUd WfZXU h
­ h VUa UW_ _TU WfZXU \_Ua\ mZV fZ_T \[f ebW\\U\

STU eZc\_V[e_YZc Zm _TU f YcWV^ _VUU Y\ bY` Y_Ud f^ _TU
c[`fUV Zm Zf\UVXUd \W`abU\ \YceU VUbYWfbU U\_Y` W_YZc Zm
rst VUn[YVU\ W \[
 eYUc_ W`Z[c_ Zm dW_W h ¯Z]UXUV w _TY\
bY` Y_W_YZc Y\ \Z` U]TW_ bU\\ \UXUVU eZ`aWVUd _Z VUj[bWV
rst \YceU Zcb^ ZcU eZ`aZcUc_ Y\ eZ`a[_Ud W_ UWeT
cZdU h�
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STU WfZXU ` U_TZd mZV eZc\_V[e_Ycj _TU dUeY\YZc _VUU
dYd cZ_ Yceb[dU Wc^ `U_TZd\ mZV `ZdUb \UbUe_YZc w Y hU h dUg
eYdYcj _TU \YkU Zm _TU _VUU h � VZ] Ycj _TU _VUU W\ bWVjU
W\ aZ\\YfbU \[�UV\ mVZ` ����� ¡¡��¢ ]TYeT ` UWc\ _TW_
aVZa UV_YU\ Zm _TU _VWYcYcj dW_W WVU f UYcj `ZdUbUd _TW_
dZ cZ_ jUcUVWbYkU _Z [cZf\UVXUd dW_W h

STUVU WVU _]Z jUcUVWb ]W^\ _Z bY` Y_ _TU \YkU Zm _TU
dUeY\YZc _VUU �� \_ZaaYcj V[bU\ w ]TYeT aVUXUc_ m[V_TUV \abY__Ycj Zm

_TU cZdU\� aV[cYcj V[ bU\ w ]TYeT dY\eWVd dUeY\YZc\ Wm_UV _TU
_VUU TW\ f UUc eZc\_V[e_Ud

iZ\_ Zm _TU ` U_TZd\ VUn[YVU _TW_ _TU ebW\\ bWf Ub\
WVU �cZ]c h �ZV UxW`abU [\Ycj XWbYdW_YZc \U_\ eWc fU
[\Ud _Z _U\_ _TU [\Um[bcU\\ Zm m[V_TUV \abY__Ycj h rm _TU
a UVmZV`WceU YceVUW\U\ Zc _TU XWbYdW_YZc \U_ w _TUc _TU
cU] dUeY\YZc Y\ Yceb[dUd h

�ZV Z[V WaaVZWeT w _TU `Z\_ aVZ` Y\Ycj WaaVZWeT Y\
_Z [\U YcmZV` W_YZcg_TUZVU_Ye eVY_UVYW \[eT W\ i�� ��� w
�­� _Z ` UW\[VU Ym _TU dUeY\YZc ]W\_U\ `ZVU YcmZV` Wg
_YZc _TWc Y_ \WXU\ ��®� h STY\ TW\ cZ_ ^U_ fUUc Y`abUg
` Uc_Ud Yc Z[V WaaVZWeT Wcd Y_ Y\ eZc\YdUVUd m[V_TUV
VU\UWVeT h ¯Z]UXUV Yc _TU UxaUVY` Uc_Wb ]ZV� VUaZV_g
Ud ]U cZ_U _TW_ _TU _VWc\mZV` Ud XWVYWf bU\ ] Ybb TWXU W
cZcg�W[\\YWc \_V[e_[VU _^a YqUd f^ _TU _]Z ebW\\ `ZdU\
Zm _TU f YcWV^ aWV_Y_YZc h r_ Y\ _TUVUmZVU VUW\ZcWfbU _Z
UxabZY_ W ` UW\[VU Zm cZcg�W[\\YWcY_^ Zm _TU aVZ� Ue_Ud
dW_W � cZdU\ ]TZ\U _VWc\mZV`Ud XWVYWf bU\ UxTYfY_ �W[\g
\YWc eTWVWe_UVY\_Ye\$ eWc _TUVUmZVU f U YdUc_YqUd W\ bUWm
cZdU\ h �
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