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F4G2HJILK>M,NOIQP*RSUTWVYX[Z]\^V_TW`OX:\^Z_Za\Lb�TdcC\fedTgShX8iOjkTdSlVYX[ZamniQSoShXJmnVYXJp�TdSqVYX[Z]\OmnV_TdShrEs�SoTWVYX&\OthVYiQu�\^V_\�v
w ShX�poTdc_V_TdShrQtoTdcaxhXJpy\OthVYiQuz\^VYiQS|{|V_xoX�mniQuzu�toSoTgm[\^V_TWiQS}mnXJede~{kTdcmniQS,ShXJmnVYXJp}VYi�V_xoX�iQtoV_c_TdphX
� iOZaedp�\OSop�j�X[V_maxoXJc�V_xhX�TdSh�,thV
cYX[ZaTg\OedeWb�c_b�u��kiQeC�lb}cYb�u��kiQe~vU��X4\^Z_X�TdSl`OXJcYV_TWrQ\^V_TdSor�TWVYX[ZY�
\^V_TW`OXy\^Z_Za\Lb�c � TWV_x \OS�\OeWVYX[ZaS,\^V_TdShr}mniQuzu�t,SoTdm[\^V_TWiQS�mnXJede~v}REede�V_xoX�iOV_xhX[Zz\OtoVYiQuz\^V_\�\^Z_X
phX[VYX[Zau�TdSoTdcYV_Tgm^v:�:xhX�S�tou��kX[Z7iOj�\OeWVYX[Z]So\^V_TdShr4cYV_\^VYX�VYZa\OSoc_TWV_TdiQSoc7Tdc7Z_X[rQ\^ZaphXJp}\OcE\�egTduzTWVYXJp
Z_XJcYiQtoZamnX � xoTgmaxyphX[�kXJSopoc�iQSyV_xoX�eWXJShrOV_xyiOj�V_xhX�TgSh�,thV[v
��X*mnXJSqVYX[ZCiQthZC\^VYVYXJSqV_TdiQS�VYiEZ_XJ\Oe��/V_TguUX8mniQuU��thV_\^V_TWiQSoc�\OSop�mniQuz�,\^Z_X*\OeWVYX[ZaSo\^V_TdSor:��REc � TWV_x
ShiQSopoX[VYX[ZauzTdSoTgcYV_Tdm���REc[v��8b}�oZaiL`�TdShryV_xo\^V�V_xhX�ed\OShrQt,\^rOX�j�\OuzTdedTWXJc
iOj*V_xhX�ed\^VYVYX[Z�\^Z_X4ShiOV
m[eWiQcYXJp�toSopoX[Z�mniQuU�,edXJuUXJSqV�j�iOZ�c_th��eWiOrQ\^ZaTWV_xou�TdmUedTduzTdV_c�TWV�Tgc�c_xhi � S�V_xo\^V�\OedVYX[ZaSo\^V_TWiQS�Tdc
cYVYZaTgmnV_eWb4uziOZ_X��ki � X[Z_j�toekV_xo\OS�ShiQSophX[VYX[Zau�TdSoTdc_u�v@��iOZ_X[i>`OX[ZJ{kj�iOZV_xhXJcYX�edTduzTWV_c*V_xoX[Z_X�Xn�hTdcYV
TdS�s�SoTWVYX�xoTWX[Za\^Zam]xoTWXJc
iOj*�oZ_iO�kX[Zaedb�TdSom[edt,phXJp}\OeWVYX[ZaSo\^V_TdSor�ed\OShrQto\^rOXzj�\OuzTdegTWXJc[v���V�Tdc�c_xhi � S
V_xo\^V:V_xoXJcYX�j�\OuzTdedTWXJc*\^Z_X�m[eWiQcYXJp�toS,phX[Z&�kiliQeWXJ\OS�iO�kX[Za\^V_TdiQSoc[v
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¶ µ·�¸uz\OTge~C�,tomax,xhiQeW¹>º
TdSoj�iOZau�\^V_TW»�v¼t,SoT��/rQTWXJc_c_XJS|v¼phX
½ µ·�¸uz\OTge~·\OSophZ_XJ\Oc[v±»�eWXJTdS�º
TdShj�iOZauz\^V_TW»�v¼toSoTW�/rQTWXJc_cYXJS|v¼poX
¾ µ·�¸uz\OTge~C»�thVYZ]TW��º
TdSoj�iOZau�\^V_TW»�v¼t,SoT��/rQTWXJc_c_XJS|v¼phX
¿ iO��b�ZaTWrQxlV mÀ ¯JÁOÁOÁz��b4V_xhX�\OthV_xhiOZac
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� X[`�TgmnXJcUiOjTdSlVYX[ZamniQSoSoXJmnVYXJp��,\^Za\OedeWXJe�\OmnV_TdShr�\OthVYiQu�\^V_\<xo\J`OXyXn��VYXJSoc_Td`OXJeWb �kX[XJS�TdS��
`OXJcYV_TWrQ\^VYXJp�j�Z_iQu \�eg\OShrQto\^rOX�V_xoX[iOZ_X[V_TdmU�kiQTdSlVfiOj*`�TWX � v��:xhXzc_��XJm[TWs�m[\^V_TWiQS�iOj&c_tom]x
\<cYb�cYVYXJu�TdSom[edtopoXJc�V_xhXyV¸b��kX�\OSop c_��XJm[TWs�m[\^V_TWiQS�iOj
V_xhX�c_TgShrQeWX�\OthVYiQuz\^V_\�{&V_xoX�TdS��
VYX[ZamniQSoSoXJmnV_TWiQS}c_maxhXJuzX�� � xoTgmax cYiQuUX[V_TduUXJcETduU��edTWXJc&\4poTduUXJSocaTWiQS�VYi�V_xoX�cYb�cYVYXJu��]{|\
eWi�m[\Oe$\OSop��>iOZrQeWiO�,\Oe|VYZ]\OSoc_TWV_TWiQS�j�toSomnV_TdiQSy\OSop�V_xhX�TdSh�,thV*\OSopyiQtoVY�,thV7uUi�phXJc[v w ShXn�
poTduzXJSoc_TWiQSo\Oe8phX[`�TdmnXJc � TWV_x�ShXJ\^Z_XJcYVUShXJTWrQxl�kiOZ�mniQS,ShXJmnV_TWiQSoc � xoiQcYX4mnXJegedc�\^Z_X4poX[VYX[ZY�
uzTdS,TdcYV_Tdm7s�SoTWVYX�\OtoVYiQuz\^V_\�\^Z_X�mniQuzuUiQSoeWb�m[\OedeWXJp�TWVYX[Za\^V_TW`OX�\^ZaZa\Jb�c���� R��&TWjAV_xhX�TdSh�,thV
uUi�phX�Tdc&cYX���thXJSlV_Td\Oe|VYi�\�poTdcYV_TdSorQtoTdc_xhXJp�mniQuzu�toSoTdm[\^V_TWiQS�mnXJede~v
µ�c_��XJm[Tg\OedeWbyj�iOZf�oZa\OmnV_Tdm[\OeCZ_XJ\Oc_iQSoc�\OSop j�iOZfV_xhXzphXJc_TWrQS iOj*cYb�cYVYiQedTdm�\OeWrOiOZaTWV_x,uzcf\�cYXn�
��thXJSqV_Tg\Oe2TdSo�,thV:uUi�phX�TgcuUiOZaX�So\^V_thZ]\OeAV_xo\OS�V_xhX��,\^Za\OedeWXJe2TdSh�,toV:uUi�poX�iOj@cYi^�¸m[\OegeWXJp
mnXJededt,ed\^Z4\OtoVYiQuz\^V_\�v �@\^Z]TWiQtoc�iOV_xhX[ZyV�bl�kXJc�iOj�\Om[mnX[�,VYiOZac�xo\L`OX��kX[XJS TgSq`OXJcYV_TdrQ\^VYXJp
toSopoX[Z&V_xoTdc&\OcY�kXJmnV!��XOv±rhvW{�V_xhX�TWVYX[Za\^V_Td`OX�VYZ_X[X�\Om[mnX[�oVYiOZ]c7TdS#"±´%$&�]v
� S�mniQSoShXJmnV_TdiQS � TdV_xzj�iOZauz\Oe,eg\OShrQto\^rOX7ZaXJmniOrQSoTWV_TWiQS���REc�xo\J`OXE�kX[XJS�TdSlVYZ_i�potomnXJpzTdS'")(%$
� xhX[ZaX:TWV � \Oc�c_xhi � SUV_xo\^V�V_xhX7ed\OShrQt,\^rOX7j�\OuzTdedTWXJcC\Om[mnX[�oVYXJp���b�ZaXJ\Oe��/V_TduUX:� REc·j�iOZ]u \
��iliQedXJ\OS�\OeWrOX[�,Za\zShiOV7m[ediQcYXJp�toS,phX[Z7mniQSom[\^VYXJSo\^V_TdiQS \OS,p�Z_X[`OX[Zaca\Oe~v���iOZ_X[i>`OX[ZJ{kV_xhX[Z_X
Xn�hTdcYV_c@\�mniQSlVYXn��V �/j�Z_X[X
ed\OShrQt,\^rOX:V_xo\^V�m[\OSoSoiOV@�kX:\Om[mnX[�oVYXJp���bU\OSqb+*Q�¸poTduUXJSocaTWiQSo\Oe���R
TdS Z_XJ\Oe��/V_TguUXOv w S V_xhXUiOV_xoX[Z�xo\OSop|{|TdS," °-$@TWVfTdc
c_xhi � S}V_xo\^Vfj�iOZfX[`OX[Z_b}mniQSqVYXn��V �/j�ZaX[X
rOZa\Ouzu�\^Z�\/.>�¸p,TduUXJSoc_TdiQSo\Oe&edTdShXJ\^Z_�/V_TduUXy� R ��\^ZacYX[ZzXn�hTdcYV_c[v ¿ iQuU��\^Z_XJp � TWV_x XOv±rhvW{
��thZaTdShr�u�\OmaxoTdSoXJc�V_xhX[Z_X4\^Z_X4XJc_cYXJSlV_Td\Oe�poT10�X[Z_XJS,mnXJc�TdS V_xhX�Z_XJmniOrQS,TWV_TWiQS<�ki � X[ZJv�®oiOZ
Xn�h\OuU�,eWXO{�V_xhX
ed\OShrQto\^rOX
iOj2�,\OedTdSopoZ_iQuUXJc�SoX[XJpoc*\�edi � X[Z��kiQtoS,p�iOj32 ½ V_TduUX
cYVYX[�,c�j�iOZ
��thZaTdShrUuz\Om]xoTdShXJc:�,thV&Tdc:\Om[mnX[�oV_\^��eWX�TdS�Z_XJ\OeW�/V_TduUXf��b4� REc[v
� S4"657$*\�Z_XJ\OeW�/V_TduUX�\Om[mnX[�,VYiOZ�j�iOZ��oZaTduUX�Sltou��kX[Zac�xo\Oc��kX[XJS�mniQS,cYVYZatomnVYXJp|v98�\^VYVYX[Z]S
uz\OSoTd�,toed\^V_TWiQS"TgczV_xhX}uz\OTdS�\OcY�kXJmnV�TdS:"�¯;$/v R max,\^Za\OmnVYX[ZaTW¹J\^V_TWiQS iOjf`^\^ZaTWiQt,czV¸b��kXJc
iOj:� Rc���b<Z_XJcYVYZ]TdmnVYXJp��2thZ]TdShr�uz\Om]xoTdShXJc�\OSop�cYX[`OX[Z]\Oe8ZaXJc_toeWV_c[{CXJcY�kXJm[Td\OegeWb�cY�kX[XJp��¸th�
V_xhX[iOZ_XJu�c[{,\^Z_X�rQTd`OXJS�TdS#")<�{,Á�{$¯>=-$/v
�@\^ZaTWiQt,c&rOXJShX[Za\OedTd¹J\^V_TWiQSoc&iOj���REc7x,\J`OX��kX[XJS�mniQSocaTdphX[Z_XJp|vC� S?"�¯O¯;$A� REc:\^Z_X�cYV_t,poTWXJp�TdS
� xoTgmax�\Oede�V_xhXEs�SoTWVYX
\OthVYiQuz\^V_\U\^ZaX�\OpopoTWV_TWiQS,\OedeWbUmniQSoShXJmnVYXJpyVYi�V_xhXfmniQuzu�toSoTgm[\^V_TWiQS
mnXJede~vA@�X[`OX[Za\Oe7uUiOZ_XyZ_XJc_t,eWV_cUmniQSomnX[ZaSoTgShr}j�iOZau�\Oe&ed\OShrQto\^rOXJczm[\OS ��X�j�iQtoSop�XOv±rhvW{*TdS
"�¯�.�{A¯J²h{$¯n°-$/v
@�iQuUX[V_TguUXJc*mniQuU�,eWX[VYXJeWbzSoiQSophX[VYX[ZauzTgSoTdcYV_Tdm7\^Z_Za\Jb�c*xo\J`OX
�kX[XJS4cYV_topoTWXJp$v2� SB"±²7$|\^ZaZa\Jb�c
� TWV_x�ZaXJcYVYZaTdmnVYXJpUShiQS,phX[VYX[ZauzTdS,Tdc_u¨xo\J`OX��X[XJSUTgSqVYZ_i�potomnXJp$v2�:xhX[ZaX:TWV·xo\Oc·�kX[XJSzc_xhi � S
V_xo\^VEV_xhX�S�tou��kX[Z7iOj�ShiQS,phX[VYX[ZauzTdS,TdcYV_TdmEVYZa\OSocaTWV_TWiQSocm[\OS��kX�ZaXJpotomnXJp��lb�\4mniQSocYV_\OSlV
j�\OmnVYiOZ\OSop�V_xo\^V&V_xoX[Z_X
Xn��Tdc_V_c:\OSyTdS�s�S,TWVYXxoTdX[Za\^Zamaxlb4iOjA�oZ_iO�kX[Zaedb�TdSom[edt,phXJp�eg\OShrQto\^rOX
j�\OuzTdedTWXJc*j�iOZ7ShXJmnXJcac_\^ZaTdeWb�c_th��eWiOrQ\^ZaTWV_xou�TdmegTduzTWV_c[vC@�iQuzX�m[eWiQc_thZaXf�oZ_iO�kX[Z_V_TWXJc*j�iOZ7c_tom]x
j�\OuzTdedTWXJc*\^Z_X�rQTW`OXJS|v
D X[Z_X � X�mniQSqV_TdS�thXUV_xhX � iOZ_»}TdSoTWV_Tg\^VYXJp TgSE"±²F$@�lb uz\^»�TgShr�\�j�toZ_V_xhX[Z
rOXJShX[Za\OedTd¹J\^V_TWiQS
cYVYX[�$v7��X�TgSqVYZ_i�potomnX�\^Z_Za\Jb�c � TWV_x�Z_XJcYVYZaTdmnVYXJp \OeWVYX[ZaS,\^V_TWiQS|v w toZTdSlVYX[Z_XJcYVj�i�m[tocYXJciQS
V_xhX��ltoXJcYV_TWiQS xhi � u�tomax}\OeWVYX[ZaS,\^V_TWiQS}Tdc7ZaX��ltoTdZ_XJp|{�Tdj@\^VE\Oede/{�VYi�XJSoxo\OS,mnX�V_xhX��ki � X[Z
iOj�\��,\^Z_V_Tdm[toeg\^ZG��ShiQSopoX[VYX[ZauzTdSoTgcYV_TdmH��m[ed\Oc_cJv�:xhX[ZaX[�lb � X�\^ZaX�VYZ_b�TdShr�VYi4TdpoXJSqV_TWj�b�V_xhX
�ki � X[Zf\OSop�egTduzTWV_\^V_TWiQS,c:iOj@mniQuzuUiQS,eWb�»�Shi � S TWVYX[Za\^V_Td`OX�\^Z_Z]\Jb�c[v
��S�iOZaphX[ZEVYiyphXns�ShX
\OeWVYX[ZaS,\^V_TWiQSoc�\Oc�edTguzTWVYXJp�Z_XJc_iQthZamnX � X4Z_XJcYVYZaTdmnV�V_xhX�\^��TdedTWV�b VYi �kX[Z_j�iOZau \OeWVYX[ZaS,\^V_TdShr
VYZa\OSocaTWV_TWiQSoc8VYiUV_xhX
mniQuzu�t,SoTdm[\^V_TWiQSymnXJede/{�\Oede�V_xhX
iOV_xhX[Z:\OtoVYiQuz\^V_\U\^Z_XfphX[VYX[ZauzTgSoTdcYV_Tdm
iQShXJc[v���iOZaX[iL`OX[ZJ{ � XUedTguzTWV7V_xoXzSltou��kX[Z
iOj8\OedeWi � XJp�\OedVYX[ZaSo\^V_TdShr�VYZa\OS,c_TWV_TWiQSoc � xoTgmax

.



\OpopoTdV_TWiQSo\OedeWbfxo\L`OX:VYi�\^�o�kXJ\^Z@\^V·V_xhX*�kX[rQTdSoSoTgShr7iOj�V_xhX&mniQuU�,thV_\^V_TdiQS|v w thZ·\^VYVYXJSqV_TdiQS
Tdc&mnXJSlVYX[Z_XJp�iQSyZ_XJ\Oe��/V_TduzX�mniQuU�,thV_\^V_TWiQS,c[v
�:xhX��,\Oc_Tdm�ShiOV_TWiQSoc�\OSop<V_xhX4uUi�phXJe�TdS/�ltoXJcYV_TWiQS \^ZaX�phXns�SoXJp TdS�V_xoX�ShXn��V�c_XJmnV_TWiQS|v
@�XJmnV_TWiQS ²�Tdc4phX[`OiOVYXJp VYi�VYXJmaxoS,Tdm[\OeEZ_XJc_toeWV_c4uz\OTdS,eWbOv¨��b�rOXJShX[Za\OedTW¹JTgShr�\�uUX[V_xhi�p
TdS ")(F$�\OS<X���toTW`^\OeWXJSomnX�Z_XJed\^V_TWiQS�Tdc�toc_XJp<VYi�poXns�ShX�\�ShXJmnXJc_c_\^Z_b<mniQS,poTWV_TWiQS j�iOZ�Z_XJ\Oe��
V_TduUX}ed\OShrQt,\^rOXJc[v RShiOV_xoX[Z4ZaXJc_toeWV4cYV_\^VYXJc�V_xo\^V�j�iOZ�\�rQTW`OXJS \OeWVYX[ZaSo\^V_TgShr�TWVYX[Z]\^V_TW`OX
\^Z_Za\LbUiQShXm[\OS4\Oe � \Jb�c8s�Sopz\OShiOV_xoX[Z8iQShXV_xo\^V*\Om[mnX[�oV_c�V_xhXc_\OuzXed\OShrQt,\^rOX\OSop�V_xo\^V
tocYXJcEXn�hTdcYVYXJSlV_Td\OeC\OSop toSoTW`OX[Zaca\Oe2cYV_\^VYXJc��lb�V_toZaSocE\^VEX[`OX[Zab�V_TduUX�cYVYX[�$vf� SB@�XJmnV_TWiQS}°
V_xhX�m[eWiQc_thZaX�toSopoX[Z���i�iQeWXJ\OS�iO��X[Z]\^V_TWiQSoc�Tdc�TgSq`OXJcYV_TdrQ\^VYXJp|v ¿ iQuU�,\^ZaTgShr�\OeWVYX[ZaS,\^V_TdShr
TWVYX[Za\^V_Td`OX�\^Z_Za\Lb�c7VYi�ShiQSophX[VYX[Z]uzTdSoTdc_V_Tdm7iQSoXJc:j�iOZ7c_th�,ediOrQ\^ZaTWV_xouzTgmEegTduzTWV_c*TdS @�XJmnV_TdiQS9(
TWV
Tdc
c_xhi � S}V_xo\^V
V_xhX�j�iOZ]uUX[Zf\^Z_XzcYVYZaTdmnV_edb�uUiOZ_X��ki � X[Z_j�toe~vf�:xhX��oZ_iO�kX[ZaSoXJc_c7iOj8V_xhX
TdSom[egtoc_TWiQS�Tdc��oZ_i>`OXJp \^VUV_xhX�xo\OSop�iOj
poT 0kX[Z_XJSqVUm[eWiQcathZ_Xy�oZ_iO�kX[Z_V_TdXJc[v�� S"�,\^ZaV_Tdm[toed\^Z
V_xhX�SoiQSophX[VYX[ZauzTgSoTdcYV_Tdm7j�\Ou�TdedTWXJc&\^Z_X�ShiOV:m[eWiQcYXJp�toSophX[Z:mniQuU��eWXJuUXJSlV[{,\+�ltoXJcYV_TWiQS�eWX[j�V
iO�kXJS�TdS'"±²%$/v@®CTdSo\Oededb � X7iO�oV_\OTgS�TdShs�SoTWVYX&xoTWX[Z]\^ZamaxoTdXJc@iOj|�oZ_iO�kX[Zaedb�TdS,m[edtophXJpzeg\OShrQto\^rOX
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