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RSTSUVW VXXYZ[\ S[] ^U_`WS\ X S[a_b[]SUSc Y[ dYZdeWSTSW Xf[e
]dSXYX g S hZ hg VXXYZ[ Y[Z _^SUV]Y_[X iU_\ V XYZ[VW j_k ZUV^d ]_
cV]Ve^V]d b[Y]X g aV[ `S \_cSWSc VX `Y[VUf lbVcUV]Ya _^]Ye
\ YmV]Y_[ ^U_`WS\ X h n_kSTSU g ]dSXS i_U\ VW V^^U_VadSX VUS
bXbVWWf VT_YcSc g VX ]dS XYmS _i ]dS USXb W]Y[Z ^U_`WS\ X i_U
USVWeWYiS V^^WYaV]Y_[X YX cYXa_bUVZY[ZWf dYZd USWV]YTS ]_ ]dS
aV^V`YWY]YSX _i ]dS So YX]Y[Z _^]Y\ YmV]Y_[ \ S]d_cX h

p[ ]dYX ^V^SU g V[ V^^U_o Y\ V]S `Y[VUf lbVcUV]Ya ]Sad[YlbS
k YWW ` S ^USXS[]Sc h qdYX ]Sad[YlbS dVX ` SS[ XbaaSXXib WWf V^e
^WYSc i_U X_WTY[Z VXXYZ[\ S[] ^U_`WS\ X cbUY[Z cV]Ve^V]d VWe
W_ aV]Y_[ V[c `VarZU_b[c \S\_Uf VWW_ aV]Y_[ h qdS V^^U_Vad
dVX XSTSUVW V^^SVWY[Z adVUVa]SUYX]YaX s Y] aV[ dV[cWS WVUZS Soe
V\^WSX k Y]d V `S]]SU VaabUVaf ]dV[ dSbUYX]Ya ]Sad[YlbSX g Y]
c_SX [_] USlbYUS V[f a_[X]UVY[] a_[aSU[ Y[Z ]dS a_[TSoY]f _i
]dS a_X] ib[a]Y_[ g V[c Y] USlbYUSX V W_k Y\^WS\ S[]V]Y_[ St_U]
VX Y] aV[ S\^W_f V[f VTVYWV` WS uv X_WTSU h
w xyz{| }~�z�|y
�_cSWX `VXSc _[ Y[]SZSU WY[SVU ^U_ZUV\\ Y[Z �puv � i_U\bWVe
]Y_[X dVTS `SS[ bXSc Y[ dYZdeWSTSW Xf[]dSXYX ]_ X_WTS XadScbWe
Y[Z ^U_`WS\ X g _U XY\bW]V[S_bX XadScbWY[Z V[c dVUckVUS VWe
W_ aV]Y_[ g XYZ[VWe]_eUSZYX]SU `Y[cY[Z ��� h n_kSTSU g VXXYZ[\ S[]
^U_`WS\ X S[a_b[]SUSc Y[ cYX]UY`b]Sc cV]V ^U_aSXXY[Z _U d YZde
WSTSW Xf[]dSXYX aV[ `S `S]]SU So^USXXSc VX `Y[VUf ���������
^U_ZUV\\ Y[Z ��v� ^U_`WS\ X g VX ]dS lbVcUV]Ya _`� Sa]YTS
ib[a]Y_[X VWW_k V \_US US�[Sc \_cSWY[Z s
�v s \ Y[Y\ YmS �� �� �� � Q� �Xb`� Sa] ]_ K� � L � �� � �� � �  ¡¢
kdSUS � YX V Xf\\S]UYa £ ¤£ \ V]UYo g K YX V ¥ ¤£ \ V]UYo g
V[c Q V[c L VUS £ ¦ V[c ¥ ¦ TSa]_UX g USX^ Sa]YTSWfh qdS
[_]V]Y_[ �� \ SV[X ]UV[X^_XY]Y_[ _i V a_Wb\[ TSa]_U � h
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n_kSTSU g ]dSXS i_U\ VW \ _cSWX VUS bXbVWWf VT_YcSc Y[ dYZde
WSTSW Xf[]dSXYX ` SaVbXS _i ]dS XYmS _i ]dS USXb W]Y[Z ^U_`WS\ X
i_U USVWeWYiS V^^WYaV]Y_[X h qdS _^]Y\ YmV]Y_[ \ S]d_cX So YX]S[]
Y[ ]dS WY]SUV]bUS �XSS RSa]Y_[ Ê i_U V `UYSi _TSUT YSk � _[Wf ^U_e
TYcS USXbW]X i_U X\ VWW SoV\^WSX �b^ ]_ V iSk ]S[X b[r[_k[X
V[c V iSk ]S[X a_[X]UVY[]X� g USWV]YTS ]_ ]dS Va]bVW dYZdeWSTSW
Xf[]dSXYX USlbYUS\ S[]X h Ëaa_UcY[Z ]_ _bU _k[ So^SUYS[aS g
kdYWS ]SX]Y[Z X_\ S _i ]dS So YX]Y[Z ]Sad[YlbSX g ]dS ]Y\ S a_\ e
^b]V]Y_[ ZU_k X TSUf lbYarWf k Y]d ]dS XYmS _i ]dS ^U_`WS\ h
qdS _b]a_\ S YX ]dV] lbVcUV]Ya \ _cSWX VUS bXbVWWf a_[XYce
SUSc Y\^UVa]YaVW i_U d YZdeWSTSW Xf[]dSXYX VXXYZ[\ S[] ^U_`e
WS\ X g V[c VUS ]dSUSi_US cYXUSZVUcSc h ÌbU]dSU\_US g dSbUYX]Ya
XSlbS[]YVW V^^U_VadSX Í Y[ kdYad _[S _`� Sa] YX XSWSa]Sc Vae
a_UcY[Z ]_ X_\ S UbWS g V[c Vi]SUkVUcX VXXYZ[Sc Vaa_UcY[Z ]_ V
^_XY]Y_[Y[Z UbWS Í VUS bXbVWWf ^USiSUUSc ]_ ]dS �\_US a_X]Wf �
ZW_`VW V^^U_VadSX Í f YSWcY[Z V[ VXXYZ[\ S[] X_Wb]Y_[ i_U VWW
]dS _`� Sa]X XY\bW]V[S_bXWfh

qdSUS VUS ]k_ \ VY[ USVX_[X WSVcY[Z ]_ iVYWbUS kdS[ \_ce
SWY[Z ]dS VXXYZ[\ S[] VX V `Y[VUf lbVcUV]Ya ^U_ZUV\\ Y[Z
^U_`WS\ h ÌYUX] g ]dS \_cSWX S\^W_fSc VUS bXbVWWf jV]]S[Sc g
V]]S\^]Y[Z ]_ VXXYZ[ Y[cYTYcbVW _`� Sa]X g WYrS ` Y[VUf _^SUVe
]_UX _U XaVWVU XYZ[VWX h RSa_[c g ÎÏ ��� _^]Y\ YmV]Y_[ ]Sad[YlbSX
VUS S\^W_fSc i_U X_WTY[Z ]dS ^UVa]YaVW ^U_`WS\ X _i �ve]f^S g
kdYad YX bXbVWWf ]__ ]Y\ Sea_[Xb\ Y[Z _U STS[ Y\^_XXY` WS h Ë X
\_cSWX VUS g [V]bUVWWfg V^^U_o Y\ V]Y_[X _i USVW ^dS[_\ S[V g
V[ �ÐÐ �ÑÏ �Ò ��Î X_Wb]Y_[ _i ]dS ^UVa]YaVW �v ^U_`WS\ X Xd_bWc
^U_TYcS USVX_[V`Wf Z__c VXXYZ[\ S[] X_Wb]Y_[X h

p[ ]d YX ^V^SU g V[ V^^U_o Y\ V]S `Y[VUf lbVcUV]Ya _^]Y\ YmVe
]Y_[ ]Sad[YlbS YX cSXaUY` Sc h qdS \ S]d_c dVX ` SS[ V^^WYSc
]_ VXXYZ[ aWbX]SUX _i _^ SUV]Y_[X iU_\ V XYZ[VW j_k ZUV^d ]_
abX]_\ cV]V ^V]dX g V[c ]_ aVUUf _b] ]dS XYZ[VWe]_e\ S\_Uf
VXXYZ[\ S[] i_U \bW]YecY\ S[XY_[VW �VUUVf � XYZ[VWX h

RSa]Y_[ Ê ^USXS[]X V[ _TSUTYSk _i ]dS \ V� _U �e � lbVcUV]Ya
_^]Y\ YmV]Y_[ ]Sad[YlbSX h RSa]Y_[ Ó cSXaUY` SX _bU V^^U_oe
Y\ V]S V^^U_Vad `VXSc _[ VW]SU[V]S a_[]Y[b_bX USWVoV]Y_[X
V[c ^VU]YVW VXXYZ[\ S[]X h RSa]Y_[ Ô Y[]U_cbaSX ]dS lbVcUV]Ya
\ _cSWX i_U ]k_ dYZdeWSTSW Xf[]dSXYX ^U_`WS\ X s ]dS VXXYZ[e
\ S[] _i _^ SUV]Y_[ aWbX]SUX ]_ SoSab]Y_[ b[Y]X g V[c ]dS VXe



XYZ[\ S[] _i \bW]YecY\ S[XY_[VW XYZ[VWX ]_ `VarZU_b[c \S\e
_UYSX h Ë USXb W] _TSUTYSk YX ^USXS[]Sc Y[ RSa]Y_[ � g i_WW_kSc
`f a_[aWbXY_[X _i ]dYX k_Ur h
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qdS lbVcUV]Ya mSU_e_[S ^U_ZUV\\ Y[Z ZVY[Sc V]]S[]Y_[ Y[ ]dS
c_\ VY[ _i _^ SUV]Y_[X USXSVUad `SaVbXS Y] dVX XSTSUVW Y\^_Ue
]V[] V^^WYaV]Y_[X VX cYX]UY`b]Sc a_\^b]SU [S]k_Ur XadScbWe
Y[Z V[c ZUV^d ^VU]Y]Y_[Y[Z �Ó� h ÌU_\ ]dS a_\^WSo Y]f ^_Y[]
_i TYSk g ]dS ^U_`WS\ YX �vedVUc XY[aS Y] YX USWV]Sc ]_ ]dS
\ Y[Y\b\ ab] V[c \ VoY\b\ aWYlbS ^U_`WS\ X ��� h

Ë aV]SZ_Uf _i So YX]Y[Z ]Sad[YlbSX YX `VXSc _[ Y\^WYaY]
S[b\ SUV]Y_[ h qdYX aWVXX _i V^^U_VadSX kVX Y[ Y]YV]Sc `f �VWVX g
kd_ V^^WYSc V `UV[adeV[ce`_b[c X]UV]SZf Í VadYSTY[Z Y[ iVa]
V[ Y[TSX]YZV]Y_[ i_U VWW X_Wb]Y_[ a_[�ZbUV]Y_[X ��� h qdS `Vare
]UVar YcSV i_U V[ SodVbX]YTS XSVUad _i ]dS X_Wb]Y_[ X^VaS dVX
` SS[ ibU]dSU US�[Sc `f �S_tUY_[ g kd_ ^U_TSc Y]X V^^WYaV`YWe
Y]f i_U dV[cWY[Z [_[WY[SVU _`� Sa]YTS ib[a]Y_[X �� � h qVdV dVX
^U_^_XSc V �VWVXYV[e`VXSc VWZ_UY]d\ i_U X_WTY[Z ]dS mSU_e_[S
^U_ZUV\ X k Y]d ^_Wf[_\ YVW _`� Sa]YTS ib[a]Y_[X ��Ó� h qdS `Ve
XYa YcSV YX ]dV] V ^_Wf[_\ YVW ^U_`WS\ aV[ `S a_[TSU]Sc Y[]_
V[ SlbYTVWS[] ` Y[VUf WY[SVU XfX]S\ k Y]d [_[WY[SVU XSa_[cVUf
a_[X]UVY[]X Í US^USXS[]Y[Z ]dS ^_Wf[_\ YVW ]SU\ X h qdS X_Wbe
]Y_[ X^VaS _i ]dS Xb`XSlbS[] ^U_`WS\ YX Y[TSX]YZV]Sc ibUe
]dSU k Y]d V XY\ YWVU Y\^WYaY] S[b\ SUV]Y_[ ]Sad[YlbS h �bU
So^SUYS[aS kdYWS ]SX]Y[Z �S_tUY_[ �X V[c qVdV �X VWZ_UY]d\ X
dVX Xd_k[ ]dV] S[b\SUV]YTS V^^U_VadSX VUS b[WYrSWf ]_ X_WTS
^U_`WS\ X k Y]d \_US ]dV[ Ó� e Ô� TVUYV`WSX g VX ]dS a_\^b]Ve
]Y_[ ]Y\ S YX USVWWf ` W_k Y[Z b^ h

Ë[_]dSU aV]SZ_Uf _i So YX]Y[Z ]Sad[YlbSX YX `VXSc _[ ]dS
]UV[Xi_U\ V]Y_[ _i ]dS ^U_`WS\ �v Y[]_ V �e � WY[SVU ^U_`WS\
`f Y[]U_cbaY[Z VccY]Y_[VW TVUYV`WSX h qdYX X]UV]SZf YX \ _]Ye
TV]Sc `f ]dS iVa] ]dV] WY[SVU \ S]d_cX VUS SVXYSU ]_ ^U_ZUV\
V[c US�[S g V[c V \_US So]S[XYTS ]dS_Uf c_SX So YX] i_U ]dS WY[e
SVU aVXS h ÌbU]dSU\_US g `VXSc _[ ]dS iVa] ]dV] � � aV[ `S USe
^WVaSc `f � Y[ ]dS _`� Sa]YTS ib[a]Y_[ V[c a_[X]UVY[]X �kdSUS
� YX V[ VU`Y]UVUf TVUYV` WS _i ]dS ^U_`WS\ g V[c � � � � g ]dSXS
\ S]d_cX aV[ `S SVXYWf VcV^]Sc ]_ X_WTS ]dS `Y[VUf ÐÑ ���Ñ�
Ò�� � ^U_ZUV\\ Y[Z ^U_`WS\ X h qdSXS V^^U_VadSX cYtSU iU_\
SVad _]dSU `f ]dS ]UV[Xi_U\ V]Y_[ UbWSX g ]dS Z_VW ` SY[Z ]_
VadYSTS \_US Sa_[_\ YaVW US^USXS[]V]Y_[X _i ]dS ^_Wf[_\ YVW
^U_ZUV\ X h Ì_U Y[X]V[aS g � W_TSU V[c �__WXSf ^U_^_XSc ]_
US^ WVaS ]dS ^_Wf[_\ YVW aU_XXe^U_cba] ]SU\ X `f �Ñ� ����Ñ��
TVUYV` WSX UV]dSU ]dV[ �� �Î Î� TVUYV`WSX ���� g XY[aS ]dS cYie
�ab W]f _i �\ YoSce� Y[]SZSU ^U_ZUV\\ Y[Z ^U_`WS\ X cS^S[cX
\_US X]U_[ZWf _[ ]dS [b\`SU _i Y[]SZSU TVUYV` WSX UV]dSU ]dV[
_[ ]dS [b\`SU _i a_[]Y[b_bX _[SX h Ëaa_UcY[Z ]_ � W_TSU �X
UbWSX g ]dS ^U_`WS\ �v YX ]UV[Xi_U\ Sc VX i_WW_k X s

!"# US^WVaS SVad ��� Y[ ]dS _`� Sa]YTS ib[a]Y_[ `f �� $
!%# US^ WVaS SVad aU_XXe^U_cba] � &�� `f V [Sk [_[[SZVe

]YTS a_[]Y[b_bX TVUYV`WS � &� XV]YXif Y[Z ]dS [Sk a_[X]UVY[]X s
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qdS a_[TSUXY_[ \ S]d_cX dVTS USaS[]Wf ZVY[Sc \_US V]e

]S[]Y_[ i_U ^UVa]YaVW USVX_[X g VX \ _US V[c \_US S( aYS[]
\ YoSc puv ^VarVZSX VUS ` Sa_\ Y[Z VTVYWV` WS h Ì_U Y[X]V[aS g
� W_TSU �X ]UV[Xi_U\ V]Y_[X V[c ]dS \ YoSc puv X_WTSU uË �vR
��Ô� dVTS `SS[ S\^W_fSc `f �SbU]X Y[ _UcSU ]_ VXXYZ[ _^SUe
V]Y_[X iU_\ V XYZ[VW j_k ZUV^d ]_ ib[a]Y_[VW b[Y]X �)� h

qdS a_[TSUXY_[ \ S]d_cX cS^S[c _[ ]dS X^VUXY]f _i \ Ve
]UYo � s ]dS [b\`SU _i aU_XXe^U_cba]X cUVX]YaVWWf VtSa]X ]dS
[b\`SU _i TVUYV` WSX V[c ]dS [b\`SU _i a_[X]UVY[]X _i ]dS
USXbW]Y[Z SlbYTVWS[] WY[SVU ^U_`WS\ h �S dVTS So^SUY\ S[]Sc
_[ SoV\^WSX USXb W]Y[Z Y[ \ YoSc puv ^U_`WS\ X k Y]d _TSU ����
TVUYV`WSX V[c ���� a_[X]UVY[]X g X_WTSc `f uË�vR ��Ô� Y[
*v+ ]Y\ SX _i ]S[X _i XSa_[cX h n_kSTSU g VXXYZ[\ S[] ^U_`e
WS\ X iU_\ USVWYX]Ya SoV\^WSX aV[ fYSWc \bad WVUZSU ^U_`WS\ X h

�]dSU V^^U_VadSX USlbYUS VX V ^USUSlbYXY]S ]dS a_[TSoY]f �
_i ]dS _`� Sa]YTS ib[a]Y_[ ���� h

qdS \ V� _U cUVk`Var _i ]dSXS ÎÏ ��� _^]Y\ YmV]Y_[ ]Sade
[ YlbSX YX ]dS Y[aV^V`YWY]f ]_ dV[cWS WVUZS `Y[VUf lbVcUV]Ya
^U_ZUV\\ Y[Z ^U_`WS\ X h qdSUSi_US g V[ �ÐÐ �ÑÏ �Ò ��Î `b] Sie
iSa]YTS V^^U_Vad Í V`WS ]_ cSVW k Y]d \bad WVUZSU ^U_`WS\
XYmSX Í YX ^USXS[]Sc Y[ ]dS XSlbSW h �_US_TSU g b[WYrS \ V[f _i
]dS So YX]Y[Z \ S]d_cX g _bU [_TSW ]Sad[YlbS c_SX [_] USlbYUS
V[f a_[X]UVY[] a_[aSU[Y[Z ]dS a_[TSoY]f _i ]dS a_X] ib[a]Y_[ h
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Ëi]SU \ _cSWY[Z ]dS ZYTS[ VXXYZ[\ S[] ^U_`WS\ VX V `Y[VUf
lbVcUV]Ya _^]Y\ YmV]Y_[ g V XYmS STVWbV]Y_[ _i ]dS SlbYTVWS[]
puv YX aVUUYSc _b] h qdS X\ VWW0\ScYb\ XYmS ^U_`WS\ X VUS
dV[cWSc cYUSa]Wfg S\^W_f Y[Z ]dS WY[SVUYmV]Y_[ ]Sad[YlbS _i
� W_TSU V[c �_WXSf ���� h � dS[ ]dS ^U_`WS\ YX WVUZS �Y[
]SU\ X _i TVUYV`WSX g aU_XXe^U_cba]X g V[c a_[X]UVY[]X� g V ZUSScf
^U_aSXX Í `VXSc _[ a_[]Y[b_bX USWVoV]Y_[X Í YX Y[ Y]YV]Sc h qdS
ZS[SUVW XadS\ S _i ]dS ^U_^_XSc V^^U_Vad YX ]dS i_WW_k Y[Z s
cSUYTS V[ SlbYTVWS[] _`� Sa]YTS ib[a]Y_[ �Yi [SaSXXVUf �

Y[ _UcSU ]_ S[XbUS ]dV] \ V]UYo � YX ^_XY]YTS cS�[Y]S $
kdYWS �Ð �Ñ1�ÎÒ 23 �� �ÑÑ ��� Î� �

X_WTS USWVoSc �v s \ Y[Y\ YmS �� �� �� � Q� �Xb`� Sa] ]_ K� � L � 4 � � � "
VXXYZ[ ]_ VWW a_\^_[S[]X _i �56 7 XV]YXif Y[Z �56 7& 8 9

_U �56 7& : � ¦ 9 ]dS TVWbSX � V[c �g USX^ Sa]YTSWf $
cSUYTS V [Sk �v k Y]d UScbaSc cY\ S[XY_[X g SWY\ Y[V]Y[Z

iU_\ ]dS _Wc ^U_`WS\ ]dS TVUYV`WSX k Y]d VXXYZ[Sc TVWbSX $ 
]UV[Xi_U\ �v Y[]_ V \ YoSc puvg S\^W_f Y[Z � W_TSU �X Ub WSX
X_WTS ]dS USXb W]Y[Z �e � \ YoSc puv $

qdS \ VY[ VX^ Sa]X _i ]d YX XadS\ S k YWW ` S cYXabXXSc `SW_k h
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� dS[ \_cSWY[Z V[ VXXYZ[\ S[] ^U_`WS\ VX V `Y[VUf �vg Y] YX
cY( ab W] ]_ cYUSa]Wf S[XbUS ]dS a_[TSoY]f _i ]dS a_X] ib[a]Y_[
Í V[ Y\^_U]V[] ^U_^SU]f So^W_Y]Sc `f \ V[f _^]Y\ YmV]Y_[
]Sad[YlbSX g V[c Y[ ^VU]Yab WVU g `f ]dS a_[]Y[b_bX USWVoV]Y_[
^USXS[]Sc Y[ Xb`XSa]Y_[ Ó hÊ h qdSUSi_US g ]dS Y[Y]YVW a_X] ib[ae
]Y_[ _i ]dS `Y[VUf �v \bX] ` S ]UV[Xi_U\ Sc �Yi [SaSXXVUf �
Y[]_ V[ SlbYTVWS[] _[S g kdYad YX X]UYa]Wf a_[TSo �\ V]UYo � YX
^_XY]YTS cS�[Y]S g ]dV] YX g �� �� : � i_U VWW [_[mSU_ � � �� � h

p] \bX] ` S _`XSUTSc ]dV] ��& � � & V] STSUf mSU_e
_[S X_Wb]Y_[ _i �vh qdSUSi_US g SVad ]SU\ Y[ ]dS _`� Sa]YTS
ib[a]Y_[ _i ]dS i_U\ ��Ê � &&��& aV[ `S US^WVaSc `f ]dS
WY[SVU ]SU\ ��Ê � &� & h qdYX XY\^WS ^U_^SU]f aV[ `S bXSc ]_
S[XbUS ]dV] ]dS [Sk \ V]UYo ���	 YX ^ _XY]YTS cS�[Y]S s Y] YX
Xb( aYS[] ]_ Y[aUSVXS ]dS cYVZ_[VW a_S( aYS[]X _i � k Y]d X_\ S
TVWbSX 
� && XSWSa]Sc WVUZS S[_bZd ]_ S[XbUS ]dS cYVZ_[VW
c_\ Y[V[aS _i ]dS [Sk \ V]UYo � s

���	&& � � && � Ê
� && V[c ���	& � � & ¦ 
� &&
ËX ^_Y[]Sc _b] `f *VU]SU �Ô� g VX ]dS TVWbSX 
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qV`WS Ê g `f a_[TSU]Y[Z ]dS ^U_`WS\ Y[]_ V \ YoSc puvh qdS
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