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RTjus[ZfYaghYaj�d4S[�XUuZfb%\HrHs[RijHkwW�Z4WIjHkIYcbIl�^,WI`irHY[S�n�QHRis�Q)Zeb�rHk�Qu`it6sab�ZfZeY[SeU1b�ju\HS�d4bwWwjuRTjHY&v�lmb�`i\6\HRi�1Y[ZeY[jHsaY
RTj@U1b�UurH`{W,dfRTb�j�SfRi�[YI��WIjH\qn�Y�WI`T`ib#n�Y[\�d4QHZeY[Y�k�Zeb#n�dfQ�Z4W,dfY[S��:Y ±�§ � ± � L<Y ±�§ � � )�xBP�QHY�ghW>}-RTgqrug j�rHg@�1YaZ
bIl1�XZfgwS�lmb�Z�b�rHZ�UXWIZfWIghY_d4YaZfRT�[W,d4Rib�jqn:WIS�juRTjHY_d4Y[Yaj��-WIjH\hdfQHRTS�RighUH`iRTYaSBd4QXW>d�dfQHY"�es�WIZe\HRTjHWI`TR~d|t-�cb,l<d4QuY
Sed4W,d4YFSeUXWIs[Y,�Bb�Z]dfQHYwj%rugq�1YaZ�bIl2\HRiSedfRTjHs_dh�+�������]s[b�rHUu`TY[SEU�b�SfSeRT�H`iYI��RTSEWI��b�rudcd|n�b)dfQHb�rHSfWIjH\.Y[Rik�Q�d
Q�rHjH\HZeY[\�x�P�QHY���\XW,d�W,�wn:WIS]b��-d�WIRijHY[\)��tNrHSeRTjHkwd4QHY�s[b�gwUHrudfY[\*Ya��rHRT`iRT�HZeRTrHg U1b�`iRTsaRTY[S2dfb"SeRTgqrH`TW,d4Y
S4W,ghUH`iY)UHW,d4QHSaxAP�QHY*SfWIghY)\XW,d4W�n2W,S6rHSfYa\$RTj�Y[WIs�Q7Y[S�d4RTghW,dfRTb�j©Zfb�r-d4RTjuY¨�
R x Y,x dfQHY�WI`~d4Y[ZejXW,dfRi^�Y
Y[S�d4Rig"W,dfb�ZfS�QHW'^IY�Y_}uWIsadf`it�sab�gwUXWIZ4W,�H`TYc\XW>d�Wu�H�urud�WIZfYcjHb,d�g@rud4rXW,`T`ithRTju\HY[U�Y[jH\uY[j�d&�&x
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 �,�!& / �;� 1 � &��a� %  ���;� � � � � & ��4
P�QHYE�XZfS�dVd4QuZfY[Y�Zfb'n�SVb,l�d�WI�u`TY = sab�jHSedfRidfrud4Y@W£�eUHR~^�bIdf�wd4WI�H`iYEn�QHRis�Q*\HY_�XjHY[S�d4QHY�WI`idfY[ZejXW,d4R~^�YEY[S�d4R~v
ghW,d4b�ZeS[x � y!SfRik�jHR~�XY[S�d4QuY�b����eY[sadfRi^IY�lmrHjusad4Rib�jwrHSfYa\"RTjwY[S�d4Rig"W,dfRTb�j<x���l���6 � = n�YVrHSeY�dfQHY�UHSfYarH\Hb
`TRi�IYa`TRTQub-b%\���R~l��76 � ± n:YF�Hd�d4QuYhgwY�WIj��
b'^IY[Z�WI`T`�b��uSfY[Z�^,W,d4Rib�jHS��]bIl�d4QHYwY[j�dfZet.WIjH\.Y_}-R~d@UHZeb��XW>v
�HRi`TRidfRTYaS2UHZfYa\HRTs_d4Ya\���t�d4QHYEghb%\HYa`�d4bFd4QHY�\XW,d�W-�JWIjH\�R~l��76 � ¯ n�Y@gwRTjHRighRi�[Y�dfQHYESfrHg bIlBSf��rXWIZeY[S
bIl�dfQHY@\uRi�1Y[ZfYajHs[Y��1Y_d|n:YaY[j�d4QuY@Y[gwUHRiZfRTs[WI`�WIju\�d4QHY�Y[S�d4RTghW,dfYEb,l�d4QHY�Y[j�d4Z�t*W,jH\�Y&}uR~d]UHZeb��XWI�uRT`TR~d4RiY[S
W,dhY�WIs�Q7S�d�W,dfY)n�Y[Rik�Q�d4Y[\���t3dfQHY�Rij�^IY[ZeSfY*bIlVd4QHY)j%rugq�1YaZ"bIlVd4RTgwY[SFd4QHW,dhdfQHY�\HW,d�W!^-RiSfR~d4Y[\©d4QXW>d
Sed4W,d4Y � � xF¥�¬zRTjH\uRTs�W>d4Y[S]n�QuRTs�Q��XZfS�dESed�W,k�Y�UHZfbI�XWI�HRi`TRidfRTYaS]WIZeY�rHSfYa\�Rij.YaSedfRTghW,d4Rib�j�xE��l 8 � � = n�Y
s�W,`Ts[ru`{W,dfY���Sed4ZerHsadfrHZ4W,`T�hdfZ4WIjuSfRidfRTb�j�UHZeb��XWI�uRT`TR~d4RiY[SE�mn�Y@YaSedfRTghW,d4YEY[j�d4Z�t)WIjH\�Y&}-Rid�UHZfb��HWI�HRT`iRidfRTY[S�W,jH\
rHSeY�dfQHY[g WIjH\�d4QHYc�uRTjHb�gwR{W,`JlmbIZfgqrH`TW�d4bFsab�ghUurud4Y]dfZ4WIjHSeRidfRTb�j6UuZfb��XW,�HRT`iRid4RiY[S4�_��n�QHY[ZeY�WIS�Ril,8 � � ±
d4QuY�dfZ4WIjHSeRidfRTb�jwUHZfbI�XWI�HRi`TRidfRTYaS�WIZfY�d4Qub�SfY�b��HSfYaZe^IY[\�RTjFd4QuYV\XW,d4W"�mb�Z �� RTjFd4QHY�jHbId4W,d4Rib�jhWI�1b'^IY'�_x	�]y
RTju\HRTs[W,d4YaSqQHb'n dfQHY6�XZeSedFSed4WIk�Y6YaSedfRTghW,d4YaSqbIl@�R�/.h�43 � �B� �6�:3 �f��WIZfY6sab�gwUHrud4Ya\�x.��l � 6 � = d4QuY[j
�R�<."�:3 �B�B�7�"�43 �e�VWIZeYqs[b�gwUHrudfY[\*^%R{W"W6jHY[S�d4Y[\��u}-Ya\�U�b�RTj�d[�1n�QHYaZfY�W,ScRil ��6 � ± dfQHY[SeYq^,WI`TrHYaScWIZeY
lmb�rHju\)��t�W�SfRijHk�`iYcg"W,dfZfR }6Rij�^IY[ZeSfRTbIj�W,d�dfQHY��1Yak�RTjujHRTjHk�b,lBY[WIs�Q�ZerHj�x

¥BWIjuY[`O  UuZfb'^%RT\HYaS�dfQHY�ZeY[SerH`idfS�lmZeb�g b�ruZ�`TWIZfkIY[Sed�SfWIghUu`TYIx�P�QHYEY[SeRTghW,d4YaS�W,ZfY�ZfY[WISfSerHZfRijHk"SeRTjHsaY
d4QuYatERTjH\uRTs�W>d4Y�d4QHW,d��IW,dO`TY�W,Sed�RTj�d4QHY�b�jHY�`Tb%s�W,dfRTb�jcgwb%\HY[` �,W,`T`�Y[S�d4Rig"W,dfb�ZfS���n�b�Ze�%��ZfY[WISfb�jHWI�H`itcn�Y[`i` � ��x
P�QHY�b�jH`~tqjHb,d4RTsaY�WI�u`TY�\HR~�<YaZfY[jus[Y�WIgwb�jHk]d4QuY�YaSedfRTghW,d4b�ZeS�RTS�dfQXW,d�UHSeY[rH\HbEghW>}-RTgqrHj�`iRT�,Y[`TRiQHb%b-\�\Hb-YaS
W��HRid�n�b�ZeSfY�d4QXWIj�dfQHY�bId4QHYaZ�Y[SedfRTghW,d4bIZfS[x

¥BWIjuY[`�« UHZeb'^-Ri\HY[S�YaSed4Rig"W>d4Y[SclmZeb�g b�rHZ�Seg"WI`i`TYaSed�S4W,ghUH`iYFWIjH\�W,d�d4QXW>d�SfWIgwUH`TY�SeRT�[Y�n�Y"`iY�WIZej
gwb�ZfY"WI�1bIrud@dfQHY6Y[S�d4Rig"W,dfb�ZfSa��U�Y[Z�lmb�ZfghWIjHsaYIx* �`T`�d4QHY"Y[SedfRTghW,d4YaS@bIl #!SfYaY[g d4b*QXW�^IY�WIj¨rHU�n2W,Zf\
�HRTWIS:W,jH\hdfQHYV�HRTWIS�WIUHU�Y�WIZeS:`{W,Zfk�YaZ�RijwdfQHY � y � = �
b�Z�UHSfYarH\Hbqgw`TY���Y[SedfRTghW,d4bIZ[x � jwd4QHY�bId4QHYaZ:QXW,jH\
d4QuY � y � ± YaSedfRTghW,d4YaS�bIl��£WIZeY*�eZeRTk�Q�d�b�jH�u�<WIju\)d4QuY � y � = YaSedfRTghW,d4YaSVWIZeY�sa`Tb�SeYI���Hrud�d4QHY � y � ¯
Y[S�d4Rig"W,dfY[SFbIl � s�W,jL��Y)UuZfb��H`iY[ghW,d4RisIxKZ�bIdfYNWI`TSeb.dfQXW,dFd4QHbIrHk�QLdfQHY[ZeY)ghW�t¨��Y�W!�HR{W,SwUuZfb��H`iY[g
RTj3Seb�ghY�b,l�dfQHY�Y[SedfRTghW,d4bIZfS[��Y_^�Yaj�W,dwb�rHZ�Seg"W,`T`TYaSed�SfWIgwUH`TY6SeRT�aYI��d4QHY�UXWIZfWIgwYad4YaZ�Y[S�d4RTghW,dfY[SFWIZeY
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��rHRidfY�UHZfYas[RiSfY.�mdfQHY�Y_}-saY[UudfRTb�j3QHYaZfY�RTS�d4QHY � y � ¯ Y[S�d4Rig"W,dfY6bIl �7n�QHRTs�Q3Seb�ghY_d4RighYaS@RTS@jHbId�n�Y[`T`
Y[S�d4Rig"W,dfY[\J�&xN°)b�ZeY[b'^�YaZ�WIS�¥BWIjHYa`:« SfQHb'n�S[�Bb�jHs[Ywn:Yhghb'^IYhd4b)`Tb�juk�Y[Z�UXWIjuY[`TSEd4QHYw�HRTWIS�UuZfb��H`iY[g
\HRiS4WIUHU�Y�W,ZfS�Z4W,dfQHY[Z�Z4WIUuRT\H`~t.� WIju\)Rij�ZfYaSfrH`~d4S�jHbId�SfQHb'n�j*QuY[ZfY,��dfQHYES4WIgwYEdfQHRTjukhQXW,UHU1YajHS�n�QuY[j�n�Y
RTjus[ZfY[WISfY<.F�Xb�Z2d4QuYEsaZfb�SeS�SfY[s_d4Rib�jXWI`�\HRighYajHSfRib�j�bIlOd4QHY�UXW,jHY[`{�_x

 Vj6ruU�n:WIZe\��HR{WIS�RTj9#qRTgwUH`TRiY[S�W@\ub#n�j�n:WIZf\��uR{WIS�RTjwd4QHY�Y[S�d4RTghW,dfY�bIl = 
 #Xx�yXb�Z�d4QHY � y
� = Y[S�d4R~v
ghW,d4b�Z�bIZ�UuSfY[ru\Hb@gw`TY,��d4QHRiS�Ri`T`irHSedfZ4W,dfY[S�d4QuY�ZfW,d4QuY[Z�Sed4ZeRT��RTjukE\uRi�1Y[ZfYajHs[YaS���Yad|n�Y[YaY[j�SeY[gwRTUXWIZfWIgwYad4ZeRTs
WIjH\�UXWIZfWIghY_d4ZeRTs�Y[S�d4Rig"W,dfb�ZfS�bIl:SfrHUuU1b�Z�d@U�b�Rij�dfS[x6P�QuYhYaSed4Rig"W>d4YFbIl #*RiS�b�jHYwb#^IY[ZEd4QHYwghRijHRTg@rHg
Y[j�dfZet6^,WI`irHYcW,d2n�QuRTs�Q�n:Y�b��uSfY[Z�^�Ya\*WIj�Yaj�dfZ4WIj�d[x ��Ycn�RT`i`1jHY_^�YaZ�bI�HSfYaZe^�Y�WIj�Yaj�dfZ4WIj�d�n�RidfQ�Wq\HZ4W�n
b�jªdfQHY6Yaj�dfZet.^,WI`TrHYwn�QHRTs�Q£n:WISq`iY[SeS@d4QXW,j = 
UY ' �mdfQHYhdfZfrHY"`Tb'n:YaZq��b�rHjH\£bIjªd4QHY"SfrHUHU�b�Z�d�bIl�d4QuY
Y[j�dfZetª^,WI`irHY'�&x�P�Q�rHS�Rijªd4QHY"UXWIZ4W,ghY_d4ZfRishs[WISfY"b�rHZqYaSed4Rig"W>d4b�Z�n:bIrH`T\£QHW'^IY6d4b�W,UHUHZfb�WIs�Q�Y ' lmZfb�g
��Y[`Tb'n�x"°)b�ZeY[b'^�YaZ�Rij.dfQXW,dEs�WISeYhS�d�WIju\XWIZf\�WIZek�rHgwY[j�d4S�UHZeb#^IYhdfQXW,d�d4QHYFYaSed4Rig"W>d4b�ZcbIl1#�n�b�rH`T\.��Y
�eSerHU1YaZfY�
hsaRTYaj�df�H�<R~d�n�b�rH`i\�sab�j�^�Y[Zek�Y�W,dVW�l
WISedfY[ZVZfW,d4Y�d4QHWIj � ��x��|j�b�ruZ�gwb-\uY[`�d4QHY�Y[j�d4Z�t�^IW,`TrHYaS
WIZeY@Y[S�d4Rig"W,dfY[\��1WIjH\)d4QHYqYaZfZeb�ZVRij)d4QuY��XZeSedcS�d�WIk�Y�Y[S�d4RTghW,dfY[SVRijHSfruZfY�dfQXW,dVb�rHZ��HjXWI`OUXWIZ4W,ghY_d4Y[Z�Y[S�v
d4Rig"W>d4b�ZeS�s[b�j�^�YaZfk�YqW,d�dfQHYESed�W,jH\XWIZe\�Z4W>d4YIx�°Nb�ZfYab#^IY[Z�b�jHs[YEn:Y@WI`T`ib'n lmb�Z�Y[ZeZfb�ZeS�Rij)bIrHZ�YaSedfRTghW,d4YaS
bIl�d4QuY�Y[j�d4Z�t£^,WI`TrHYaS@d4QuY�WIZfk�rughYaj�d@lmb�Z@d4QuY�\HRTZeY[sadfRTb�jªbIl�SfghWI`T`�S4WIgwUH`iY6�HR{W,SqZfY_^�Y[ZeSfYaShR~d4SfYa`il�x!��l
n�YErujH\HY[ZeY[S�d4RTghW,dfY]d4QHY]dfZfrHY�Y[j�dfZet6^,WI`irHYVn�YEsab�rH`i\�SfY[Y�WIj�Yaj�dfZ4WIj�d�Y[j�dfY[ZfRijHk�n�QHY[j�d4QuYEYaSedfRTghW,d4Ya\
Y[j�dfZet�^,WI`TruY�RTSc`TYaSfScd4QHWIj = 
UY ' ��n�QHRTs�Q!n:bIrH`T\!`TY[WI\�d4QHYFgw`TYqdfbNRijulmY[Z]dfQXW,dcdfQHY�d4ZfruYF^,WI`irHY�bIl = 
 #
gqrHS�dq��Y"`iY[SfS�d4QXWIj = 
UY ' �mdfQHY"dfZfrHYw^IW,`TrHYhbIl #!RTSEQHRTk�QuY[Z�dfQXWIj�x ' �&x��|jH\HYaY[\£n�R~d4Q£YajHb�rHk�Q7�+�������
^,WI`TruY[S2d4QuRTS�SfQHbIrH`T\�RTj�^,WIZeR{WI�H`~t"b%s[sarHZ[�JW,jH\NWIS�b�rHZ�ZfYaSfrH`~d4S�SfQub#n��JR~d�\Hb-YaS � ��x

P�QHZfbIrHk�QHb�r-d]d4QHY@SfRTgwUH`iY �76 � ± Y[SedfRTghW,d4bIZ�b�r-d4U�Y[ZelmbIZfgwSV��bId4Q�dfQHY@UuSfY[ru\Hb�gh`iY6� ��6 � = �_�
WIjH\.d4QHY ��6 � ¯ YaSedfRTghW,d4b�Zax6 V`i`�d4QHYwY[S�d4RTghW,dfb�ZfSEQXW�^�Yw�XZfS�dqb�Ze\HY[Z�s[b�jH\uRid4Rib�jHScn�QHRis�Q¨WIZfYwjHb�j%v
`TRijHY�W,Z]lmrHjHsadfRTb�juSEb,l:d4QuYF�HZfSed�SedfY[U�Y[SedfRTghW,d4YaS�bIl��X�/."�:3 �B�B� �"�43 �f�_xh VS�jHbIdfY[\ªWISEdfQHYFS4WIgwUH`iYwSeRT�aY
k�Zeb#n�S]dfQHY�Y[S�d4Rig"W,dfY[S�s[b�j�^�YaZfk�Y�dfb6d4QHYaRTZVdfZfrHYq^,WI`irHY[Sa��QHb'n:Y_^�YaZ�lmbIZ]S4WIgwUH`iY[SVdfQHY�SfRi�[YqbIl�b�ruZfS]d4QuY
Z4W>d4RTb�b,l�dfQHY�j%rugq�1YaZFbIlVYaSedfRTghW,d4YaS���n�QHRTs�Q©RTS�ZeY[U�b�ZedfY[\LWIS � 	� Rij¨d4QHY�d�W,�H`TYaS���d4b!d4QuYNj�rHg@�1YaZ
bIlVb��HSfYaZe^,W,dfRTb�jHSFb�j©Y[j�dfZetLWIjH\©Y_}-Rid��<� . � �V��RiS�SedfRT`T`:�%ruRid4YNSfghWI`i` x¨P�Q�rHShdfQHY�lmb�Zfg³b,lVd4QuY
jHb�ju`TRTjuY�WIZe`TRid|tFn�Ri`T`<Y_�<Yasad�d4QHY�Seg"WI`i`<SfWIghUu`TYcUHZeb�U1YaZedfRTY[S�b,l�dfQHY�Y[SedfRTghW,d4bIZ[x

 VS�jHbId4Ya\)dfQHY���t�d4WI��RTjHkw`Tb�k�WIZfR~d4QHgwS:d4QuY�`iRT�IYa`TRiQHb-b%\�WIsas[Y[j�dfrXW,d4YaS�dfQHY�YaZfZeb�Z�RijNdfQHYEY[j�d4Z�t�W,jH\
Y_}-R~d@UHZeb��XWI�uRT`TR~d|t)n�QuY[jªdfQHY[SeY6UHZfbI�XWI�HRi`TRidfRTYaScWIZfYFSeg"WI`i`��mn�QHRis�QªRiS�dfQHY"s[WISfYwRTj.b�rHZ@°)b�j�dfY �2WIZe`TbH�
WIjH\NRTj�gwb�Sed�ZeY�WI` �H\XW,d4W�SfYadfS��&x�PObhY&}uWIghRijHY]d4QuY �76 � ¯ Y[S�d4Rig"W,dfb�Z2`iYad � RijH\HY_}6d4QHYh�+�,�����2Sed4W,d4YaS
WIjH\��A�1Y�dfQHY�Y_}-U1Yasad4W,d4Rib�jhbIU1YaZed�W,b�Z[x�P�QHY[jwd4QHY�Y_}-U�Y[s_d�W,dfRTb�jwbIl1Rid4S��HZfSed�b�Ze\HY[Z�sab�jH\HR~d4RTbIjFlmbIZ[��S4W�tI�
d4QuYEYaj�d4Zet�UuZfb��XW,�HRT`iRid4RiY[S�RTS
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WIZeY]s[bIjHSedfZfrHs_d4Y[\�lmZfbIg�dfQHYcS4WIgwY]YaSed4Rig"W>d4Y[S�b,l 	��� d4QuYat�WIZeY]s[bIZfZfYa`{W,dfY[\��

WIjH\)d4QHYqSeY[sab�jH\�d4YaZfg RTS�jHb�jH�aY[ZfbuxE²-RTjHsaY�dfQHRTS�d4Y[Zeg RiS]WhlmrujHsadfRTb�j*b,l>�hRidVWIsas[Y[j�dfrXW,d4YaScd4QHY�SfghWI`T`
S4W,ghUH`iY��HR{W,SERij.dfQHY ��6 � ¯ YaSedfRTghW,d4b�ZeS[xF�|jªsab�j�d4ZfWISedEd4QHY��XZeSed�b�Zf\uY[ZEs[b�jH\uRid4Rib�j�RTj!d4QuYwSeRTgwUH`TY
��6 � ± Y[S�d4RTghW,dfb�Z�RTS�`iRTjHY[WIZ2RTj6dfQHY�Y[ZeZfb�Z�RTj�dfQHY�Y[SedfRTghW,d4YaS�bIl 	6 � ��x

P�QHY[ZeY*RTSwjHb�b���^-Rib�rHSh\HRi�1Y[ZeY[jHsaY�RTj3d4QuY�\HRiSed4ZeRT�Hr-d4RTbIjHSFk�Y[jHYaZ4W,dfY[\���t3d4QuY)^,WIZfRib�rHS ��6 � ±
Y[S�d4Rig"W,dfb�ZfSaxB¢�b'n:Y_^�Y[Z�d4QHYaZfY�WIZfY � 
��X^
�:\uRi�1Y[ZfYajHs[YaSBRijEdfQHY[RiZOsab�gwUHrud�W>d4RTbIjXWI`��HruZf\HYajHS[x%�$QuY[j@n�Y:rHSeY
SedfZfrHs_d4rHZfWI`�UHZeb��XWI�uRT`TR~d4RiY[S�� ¥�¬M� = ��n:YcQHW'^IYcd4b�s[bIghUHr-d4Y]YaRid4QuY[Z�WqghW,d4ZeR~}wRij�^IY[ZeSfY�b�Z�W��-}uYa\)U�b�Rij�d
n�RidfQNlmbIrHZ�d4bwSfR~}�dfRTgwY[S2dfQHY�j�rHg@�1YaZ�bIlBSed4W,d4YaSq�ms[b�gwUXWIZeY�dfQHY � ����������Zfb'n��Xn�QHRis�Q�RTS�dfQHY�j�rHg@�1YaZ
bIl�Sed4W,d4YaSEn�QHYajª¥�¬M� ± �OWIjH\!d4QHY � 	�ªZeb'n��Cn�QuRTs�Q.RTScd4QHYFj�rHgq��Y[Zcn�QHYajª¥�¬M� = �_xF�|j!d4QHYFs�W,SfYFbIl
d4QuYcg"W,dfZfR }wRTj�^�YaZfSfYh�mR x�YIx ��6 � ± ��dfQHRTS2s[WIrHSeY[S�WIj�RTjus[ZfY[WISfYVRTj�s[bIghUHr-d4YVdfRTgwYVbIlCl
WIs_d4b�ZeS2�1Y_d|n:YaY[j
� WIjH\ ® ��WIjH\©b�jHsaY�n�Y�k�b�d4b�d4QuYNjuY[SedfY[\3�u}-Y[\LU1b�Rij�d�s�WI`is[rH`TW,d4Rib�jªdfQHY�s[b�gwUHrud4W,d4Rib�jXWI`��HrHZf\uY[j
bIl]dfQHY�S�d4ZerHsadfrHZ4WI`�UHZfbI�XWI�HRi`TRidfRTYaS�RTjHsaZfY�W,SfY[SwlmrHZedfQHY[Za�2d4b£��Yad|n�Y[Yaj � WIjH\ ='± dfRTgwY[SFd4QHY)s[b�gwUHrudfY
d4RighYhlmb�Zqd4QHY�YaghUHRiZfRis�WI`�UHZfbI�XWI�HRi`TRidfRTYaS[x.P�QHY[SeY�Z4W>d4RTbIS�WIZfY�g@rHs�Q©n�b�ZeSfY�lmb�Zqd4QHY � y � = WIjH\3d4QuY
� y � ¯ Y[S�d4Rig"W,dfb�ZfS]�
rHU6dfbFW�l
WIs_d4b�Z2b,l =#§ �_xBP�QHYcb�jHY]U�b�SeRid4R~^�Y�SfrHZeUHZfRiSfYcRTjhd4QHY]YaSedfRTghW,d4YaS:lmZfb�g d4QuY
SedfZfrHs_d4rHZfWI`CUHZfbI�XWI�HRi`TRidfRTYaS2RTS�d4QuYEl
WIs_d�d4QXW,d�d4QuY�RighUHr-d�W,dfRTb�j�bIlBY[j�d4Z�tNWIjH\)Y_}-Rid�Z4W>d4Y[S�W,d�d4QuY�U�b�RTj�dfS
jHbId�WIsadfrXWI`T`~t!^-RiSfR~d4Y[\¨\ub-YaS�jHbId�SeY[Y[g d4b�s�W,rHSfYNW*jHbIdfRTsaY�WI�H`iY"�HRTWISqRij£d4QHY�YaSed4Rig"W>d4Y[S�� WIjH\£dfQHY[ZeY
WIZeYFWI`TbIdVbIl�d4QHYag)� � �+�,�����VUHZeb#^%Ri\HY[Scd4QuY�j%rugq�1YaZ�bIl�Sed�W>d4Y[SEWIs_d4rXW,`T`itN^%RTSeRid4Ya\*n�QHRT`iY � 	�.UHZfb'^%RT\HYaS
d4QuYcj%rugq�1YaZ2bIlOUHZeb��XWI�HRi`TR~d4RTYaS�YaSedfRTghW,d4Ya\J�_x�P�QuYcjHY[S�d4Y[\��u}-Y[\NU�b�RTj�d:dfRTgwY[S�W,ZfYcWI`~n2W�t%S�`{W,Zfk�YaZ�d4QHWIj
d4QuY]g"W>d4ZfR }wRTj�^�YaZfSeY]d4RTgwY[Sa�u�Hr-d:d4QuYc\HRi�1Y[ZeY[jHsaY]RTS�gqrHs�Q�gwb�ZfY�jHbId4Ris[Y[WI�H`TY�n�QHY[j�n�YcrHSfYVSed4ZerHsadfrHZ4W,`
UHZeb��XWI�HRi`TR~d4RTYaS[x

P�QHYh°)b�j�d4Y �2W,Zf`Tb�ZeY[SerH`idfS]lmZfb�g d4QHY�gwb%\HY[`On�Rid4Q!b�juY�Y[j�d4Z�t*`Tb%s�W>d4RTbIj�WIZfY@UHZfY_dfd|t�sa`TY�W,Z[xEP�QHY
gwYad4Qub-\£b,l�gwb�gwY[j�d4S�Y[S�d4RTghW,dfb�ZfSEd4QXW,d@�Hdqd4QuY�W�^�Y[ZfWIk�Y�Yaj�dfZet£WIjH\¨Y_}-R~d�Z4W,dfY[SqlmZeb�g d4QHY6^,WIZeRTb�rHS
Sed4W,d4YaSqWI`~n2W�t%S@\ub-YaS@��Y[Sed[x�P�QHY[ZeY"RTSEjHbId�gqrHs�Q�\HRi�1Y[ZeY[jHsaY"Rij�d4QuYh\HRiSedfZfRT�urud4Rib�jHS�bIl2dfQHY �76 � ±
Y[S�d4Rig"W,dfb�ZfSa���Hrud�dfQHY[RiZ�s[b�gwUHrud4W,d4Rib�jXWI`%�HrHZe\HY[jHS�\HR~�<YaZ�\HZ4WIghW,dfRTs�W,`T`itIx��|jH\HYaY[\hdfQHY�SfRighUu`TY[S�d�Y[S�d4RTghW>v
d4bIZ[�<dfQHY�b�jHYqdfQXW,dcrHSeY[Scd4QuY�Y[gwUHRTZeRTs�W,`OUuZfb��XW,�HRT`iRid4RiY[S�WIjH\�d4QuY�g"W,dfZfR }NRTj�^�YaZfSfY�dfb�s�WI`is[rH`TW,d4YqYaj�d4Zet
WIjH\!sab�j�d4RTj�rXW>d4RTbIj*^IW,`TrHYaS[��RTScsa`TY[WIZf`~t)dfQHYFUHZfY_lmY[ZfZeY[\.Y[S�d4RTghW,dfb�Z�lmb�Z]dfQHY�SfRijHk�`iYq`Tb%s�W,dfRTb�j�Y_}uWIgwUH`TYaS
WIjH\�b�ruZ2S4WIgwUH`iY]SfRi�[Y[Sax �ªYc\HRi\�\HbFW�`TRighR~d4Y[\wj�rHgq��Y[Z�bIlOZerHjHS�n�RidfQ�SfghWI`T`iY[Z�S4WIgwUH`TYVSfRT�aY[Sax �$QuY[j� � § WIjH\¨n:Y�\uY[s[ZeY�WISeY[\ . ��Y[`Tb'n � � ¯I±�± SfbIghY_d4RTgwY[S�Rid�n2WISFrHSeYalmrH`�d4b�\Hb!b�jHY�R~d4YaZ4W,dfRTb�j�b�j
d4QuY6SfRighUH`iY[S�d@YaSed4Rig"W>d4b�ZeS[x*P�QHY"SfY[sab�jH\3RidfY[ZfW,d4Rib�jªrHSeY[\¨d4QuY6RTjHR~d4RTWI`�RidfY[ZfW,d4Rib�j���S@Y[S�d4Rig"W,dfY[S@WIS@d4QuY
Sed4WIZedfRTjHk�^,WI`irHY[Sa� � y � ± �OWIju\ª¥�¬M� ± �O�urudE\HRT\�d4QuYw^,WI`irHYqlmrHjHs_d4RTbIj.R~d4YaZ4W,dfRTb�j©�mR x�YIx �cy � = �&xFP�QHY
k�WIRijhRijhUuZfY[saRTSeRTb�jwlmZfb�gzdfQHYVSeY[sab�jH\6S�d4Y[Uhn2WIS�SfghWI`T` ���Hrud�SfbEn2WIS�d4QHY�s[b�gwUHrud4W,d4Rib�jXWI`us[b�S�d2bIl<rHSfRijHk
�cy
� = UHZfb'^%RT\HYa\¨¥�¬ � ± �mbIl�s[bIrHZfSeY"d4QHRiS@sab�Sedqn�b�rH`i\£k�b*ruU¨Ril2n�Y"n�Y[ZfY�YaSedfRTghW,d4RijHk)UHWIZ4WIgwYadfY[ZeS
lmZfbIg d4QuYEUuZfbI�Hd�lmrHjus[Ridfb�j�RTjNWI\H\uRid4Rib�j6d4b�dfQHb�SfY�\HY_d4YaZfgwRTjHRijHkqd4QHY�Yaj�dfZetNWIju\NY&}-Rid�s[b�S�d4S4�_x
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� rHZ]d|n�b)`ib-s[W,d4Rib�j*Y_}uWIgwUH`iY�RTScRTj�dfQHY�SfUHRiZfR~d�bIl:°�WI�[�aY[bJ� ¯I±�±�¯ �]n�QubNYaSedfRTghW,d4YaS�W�gwb%\HY[`�b,l:sab�gFv
U�Yad4R~d4Rib�j3WIgwb�jHk�^�YaZed4Ris�WI`i`it¨\uRi�1Y[ZfYaj�d4R{W>d4Y[\ �mR x�YIx©QHRTk�QLWIjH\©`Tb'n �%rHWI`TR~d|tH�@gwbIdfY[`TSaxLP�QuY)\HYag"W,jH\
s[ruZe^�YcRiS:\HYaZfR~^�Y[\6lmZeb�g�W@\HRiSfs[ZeYadfY]s�QHb�Ris[YVgwb%\HY[` xB��lCd4QHY�s[b�juSfrHgwY[Z2s�Qub-b�SeY[S2dfbq�Hrut"W@k�b%b-\hRTjwd4QHRiS
ghWIZf�,Yad��XR~d�s�WIj)s�QHb%b�SfY�Y[R~d4QHYaZ�d4QHYE`Tb'n b�Z�QHRTk�Q���rXWI`iRid|t"k�b-b%\�x �:b�jHSerHgwY[ZfSa��WIZfY�\HR~�<YaZfY[j�dfR{W,dfY[\N��t
d4QuY[RTZ�UHZeRTs[Y�s[b%Y�
ws[RiY[j�dF�mghY[WIj�d�dfb6gwRTgwRTs]d4QuY[RTZ�ghWIZfk�RijXWI`�r-d4RT`iRid|t�b,l�RTjHsab�gwY'�_��WIju\�d4QHY�RTj�^�YaZfSeYqbIl
d4QHW,d:sab-Y�
ws[RTYaj�dc��n�QHRTs�Q6SeQHb�rH`i\"��Y�RijHs[ZeY�WISeRTjHkERTjhRTjHsab�gwY'��\HRTS�d4ZeRT�HrudfY[S�Y_}-U�b�jHYaj�dfR{WI`i`itIx�P�QHYVgwb%\HY[`
k�YajHY[ZfW,d4YaS�\HYag"W,jH\�lmb�Z2d4QHY�`ib#n WIjH\NQHRik�Q��%rHWI`TR~d|t6b�UudfRTb�juS[�HZeY[SfU�Y[s_d4R~^�Y[`~t��JWIS
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\HRiSfs[ruSfSfRib�j�b,lBd4QuYq°)bIj�dfY �2W,Zf`TbwY[S�d4Rig"W,dfY[S�RTj�d4QuYEbIjHY�`ib-s[W,d4Rib�j�gwb-\HYa`�� � �[x2 �S�b�juY�gwRTk�Q�d�Y&}uU�Y[s_d
d4QuY[SfYFUHZeb��H`iY[gwS]b�jH`~t�k�Y_dcn:bIZfSfYqn�R~d4Q!SfghWI`i`TY[Z�S4W,ghUH`iY[Sa��Sfb�n:Yqlmb%s[ruS]d4QHY�ZeY[Sed�b,l�dfQHY�\HRTSes[rHSeSfRib�j
b�j�d4QuY � y � ± Y[S�d4Rig"W,dfY[Sax

P�QHY[ZeY ��6 � ± Y[S�d4Rig"W,dfb�ZfS"WI`T`�\Hbªl
W,RTZf`~t¨n:Ya`T` xoP�QHY�Y[S�d4Rig"W,dfY[ShbIl �od4QXW>d�rHSfY�Sed4ZerHsadfrHZ4W,`
UHZeb��XWI�HRi`TR~d4Y[S�SeY[Y[g�d4b�QXW�^�Y�W�Se`TRik�Q�d4`itF`TWIZfkIY�gwY�WIjhSf��rXWIZeYcY[ZeZfb�Za�%n�QHRis�Q�`TRi�IY[`~t�s[bIZfZfYaSfU�b�jH\HS2dfb@d4QuY
l
WIs_d�dfQXW,d:dfQHYatwQXW�^IYVd4b�RTgwUHrud4Y�Yaj�dfZet"WIjH\6Y&}-Rid�Z4W,dfY[S�lmbIZ:WI��b�rud ­�§�� b,l�d4QHY�Sed4W,d4YaS�d4QuYaths[b�gwUHrudfY
Y[j�dfZetNWIjH\�sab�j�d4RTj�rXW>d4RTbIj�^,WI`irHY[S2lmbIZ[x

P�QHY[ZeYEWIZfY,�uQHb'n�Ya^�YaZ�ZfW,d4QuY[Z � � 
��B46\HR~�<YaZfYajHs[YaS�Rij"d4QuYcs[b�gwUHrud4W,d4Rib�jXWI`J�HrHZe\HY[juS�b,lOdfQHYcWI`~d4YaZfjXW>v
d4R~^�Y � y � ± YaSed4Rig"W>d4b�ZeS[x�¤�SedfRTghW,d4YaS�n�QuRTs�Q£rHSeY"S�d4Zfrusad4ruZ4WI`�UHZfbI�XWI�HRi`TRidfRTYaScWIjH\ �]y � ± W,ZfYF�Hl�d4YaY[j
d4RighYaS"W,Shsab�ghUurud�W,dfRTb�jHWI`T`~tª�HruZf\HYajHSfb�gwY�WISwY[S�d4Rig"W,dfY[SFn�QHRTs�Q�rHSfY*YaghUuRTZfRis�WI`:UHZfb��HWI�HRT`iRidfRTY[SFW,jH\
�cy
� ± ��WIjH\�YaSed4Rig"W>d4Y[S�d4QXW,d]rHSfYqdfQHY@�u}-Y[\.U�b�RTj�d]sab�gq�HRijHY[\©���cy � = ��n�RidfQ*d4QHYqS�d4ZerHsadfrHZ4WI`BUHZfb��%v
WI�HRi`TR~d4RTYaS�WIZfY�d|n:Yaj�d|t)d4RighYaSVgwb�ZfYEs[b�gwUHrud4W,d4Rib�jXWI`i`it��urHZf\HYajHSfbIghY,x]P�QHYqYaSed4Rig"W>d4Y[S�n�QHRTs�Q�ruSfYqd4QuY
Y[gwUHRiZfRTs[WI`CUHZfbI�XWI�HRi`TRidfRTYaSVWIju\*^IW,`TrHY@lmrujHsadfRTb�j*R~d4YaZ4W,dfRTb�jHSVWIZfY@b�jH`it�WI��b�rud =�±�� gwb�ZeY@�HrHZe\HY[juSfb�gwY
d4QuY[j3d4QHb�SeYNdfQXW,dwrHSeY�dfQHYNg"W,dfZfR }£Rij�^IY[ZeSfRTbIjo��d4QHb�ruk�Q�W,k�WIRTj£dfQHRTS�n�b�rH`i\©RijHs[ZeY�WISeYNn�Y[ZeYNn�Y)WI`TSeb
Y[S�d4Rig"W,dfRTjHkFUHZebI�Hd�lmrHjHs_d4RTbIj)UXW,Z4WIgwYadfY[ZfS4�_x Z�bId4Y@WI`TSeb�d4QXW,d�d4QuY@SfRighUu`TY[S�d�Y[S�d4RTghW,dfb�Z��mn�QHRis�Q�RTS�d4QuY
Y[S�d4Rig"W,dfb�Z]n�RidfQ.dfQHYwUHZfY_lmY[ZfZeY[\�\HRTS�d4ZfRi�HrudfRTb�jJ��s[b�gwUHrudfY[SERTj6�erHSed�b'^�Y[Z�W�ghRij%r-d4YI�CY_^�Y[j�n�Rid4Q!d4QuRTS[�
ZfYa`{W,dfRi^IY[`ith`{W,Zfk�Y,�H\XW,d4WFSeYad[x

PBW,�H`TY � UuZfb'^%RT\HYaS�d4QuY�YaSed4Rig"W>d4Y[S�lmZfbIg SfghWI`T`iY[Z�SfWIghUu`TY[Sax�²-RijHs[Y�d4QHYEZ4W>d4RTbFbIl�Y[SedfRTghW,d4Ya\)Yaj�d4Zet
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WIjH\�sab�j�d4Rij%rHW,d4Rib�j�^,WI`TruY[SVdfb�b��HSfYaZe^,W,dfRTb�jHS��f� ¯ � � ���������e� 
H�+. � �V�f�e��RTS]WI�1bIrudVd|n�Ris[Yqd4QHW,d]ZfW,d4Rib
RTj�dfQHYFb�jHYF`Tb%s�W,dfRTb�j�Y_}uWIgwUH`TYqn�R~d4Q�d4QHYFSfWIghY�SfWIgwUH`TY�SeRT�[YaS[��n�YhSeQHb�rH`i\.jubIdE�1Y�SerHZfUHZeRTSeY[\�n�QuY[j
n�Y�SeY[YE`{WIZek�Y[Z�Seg"WI`i`<SfWIghUu`TYc�HRTWISfYaS�W,jH\)`TWIZfkIY[Z�Sed4WIjH\XW,Zf\NY[ZfZeb�ZfS�dfQHY[j)RTj�PBW,�H`TY = x�¢�b#n�Ya^IY[Za���erHS�d
WIS�RTjFd4QXW,d�d�WI�u`TYI�%WIS�n:Y�RTjHsaZfY[WISfY�Y[RidfQHY[Z�d4QHY�`TYajHkId4QhbIl�dfQHYVUXW,jHY[`�b�Z�d4QHY�SfRT�aY�b,lCRid4S�saZfb�SeS2SfYasad4Rib�jXWI`
\HRighYajHSfRib�j6d4QHYaSfYE�HR{W,SfY[S�WIju\)S�d�WIjH\HWIZf\NY[ZeZfb�ZeS�kIbw\ub#n�jNZ4W>d4QHYaZ�ZfWIUHRi\H`itIx

�|j6d4QHYq� ��� § ��. � ¯�§I± ��S4WIgwUH`iY[S�d4QHY]YaSedfRTghW,d4b�ZeS�dfQXW,d�rHSfYVSed4ZerHsadfrHZ4W,`<UHZeb��XWI�HRi`TR~d4RTYaS�� ¥�¬M� = �
\Hb)�1Y_dfd4YaZ@b�j.d4QHY9#X� S��Hrudqg@rHs�Qªn�b�ZfSeY6b�j�dfQHY � O�� x� VS�n�Y"RijHs[ZeY�WISeY"SfWIghUu`TYwSfRT�aYwdfQHY"UuZfb��H`iY[g
n�RidfQ.dfQHYFY[gwUHRTZeRTs[WI`�UHZeb��XWI�HRi`TR~d|t1��S]YaSed4Rig"W>d4Y[S�bIl�d4QHYJ#X��S�\HRiS4WIUuU1Y[WIZfSEZ4W,dfQHY[Z�ZfWIUHRT\u`it���g@rHs�Qªgwb�ZfY
Z4W,UHRT\H`~t�d4QXW,jªd4QHY"UHZfb��u`TY[gwS�n�Rid4Q�d4QHYhSed4ZerHsadfrHZ4W,`:UHZeb��XWI�HRi`TR~d|t1��SEY[SedfRTghW,d4YaS@bIl:d4QHY �B� Sax�¤�^�Y[j3W>d
� �;� § ��. � §I±�± �:R~d�SfY[YaghS�UHZeYadfd|t�sa`TY[WIZ2d4QXW>d�n�Y�UHZfY_lmY[Z�d4QHY�YaSed4Rig"W>d4Y[S2n�QuRTs�Q�ruSfY�d4QHY�Y[gwUHRiZfRTs[WI`
UHZeb��XWI�HRi`TR~d4RTYaS[�-WIjH\�d4QHRiS�s[b�jus[`TruSfRTbIjNRiS�ZfYaRTjulmb�Zes[Ya\)W>d�`TWIZfkIY[Z2SfWIghUu`TYcSfRi�[YaS[x

P�QHY[ZeY�RiS�W�SfY[juSfYERTj�n�QHRTs�Q�d4QuRTS�SfQub�rH`T\�QXW�^IYE��Y[Yaj�Y&}uU�Y[s_d4Ya\�x� �`T`�YaSedfRTghW,d4b�ZeS2QXW�^�Y�d4QuYcUHZfb��%v
`TYaghS�k�YajHY[ZfW,d4Ya\6��tFd4QHY�RTgwUHZfYas[RTSeRTb�jFbIl<d4QHY��XZfS�d2S�d�WIk�Y�Y[S�d4Rig"W,dfY[Sa�-�Hr-d�dfQXW,d�UHZfb��u`TY[g¡kIYad4S�SfghWI`T`iY[Z
WIS�S4WIgwUH`iYcSfRT�aY�RijHs[ZeY�WISeY[Sax � jH`it6dfQHYESed4rusad4ruZ4WI`CUHZeb��XWI�HRi`TR~d4RTYaS2QXW�^�YEd4QHYEUHZeb��H`TYag bIlBRTgwUHrud4RijHk�Y[j%v
d4Z�t�WIju\NY&}-Rid�Z4W>d4Y[S�W>d�b�rud�bIlOS4W,ghUH`iY]U�b�RTj�d4Sa�XWIjH\�dfQHRTS�UHZeb��H`iY[g \ub-YaS�jHbId�d4YajH\�d4bFk�Y_d�SfghWI`T`iY[Z2W,S
S4W,ghUH`iYVSeRT�[YVRTjHsaZfY�W,SfY[Sax��|jH\HY[Ya\�Wqsab�gwUXWIZfRiSfb�jhbIl � �+��������d4b � 	��lmb�Z�d4QHY]d|n�b�`Tb%s�W,dfRTb�jhS4WIgwUH`iY[S2Rij
P�WI�H`TY � RTju\HRTs[W,d4YaS2d4QXW,d�ZeY[k�W,Zf\H`iY[SfS�bIl�S4WIgwUH`iYcSfRT�aYcd4QHY�SedfZfrHs_d4rHZfWI`�UHZeb��XWI�HRi`TR~d|t"YaSed4Rig"W>d4Y[S�QHW'^IYEdfb
RTgwUHrudfY�Y[j�d4Z�t6WIju\"Y_}-R~d:ZfW,d4YaS�lmb�Z�Y[Rik�Q�d|t��H^�YVdfb@jHRijHYad|twU�Y[Zes[Y[j�d:bIl�d4QuYVSed4W,d4YaS:jHYaY[\HYa\6lmb�Z�d4QHY��XZfS�d
Sed4WIk�Y�Y[S�d4Rig"W,dfY[Sax
�ªY�WI`iSfb�d4ZeRTY[\NY[S�d4Rig"W,dfY[S�n�QHRis�Q)R~d4Y[ZfW,d4Y�b�j�d4QuY@¥�¬M� = �cy
� = YaSed4Rig"W>d4Y[Sax�P�QuY�R~d4Y[ZfW,d4Rib�jHS�rHSeY

d4QuYcRTjHR~d4R{W,`XUXWIZ4W,ghY_d4Y[Z:Y[SedfRTghW,d4YaS�WIjH\6dfQHY]^,WI`TruYVlmrHjHs_d4RTbIj6d4b�s[bIjHSedfZfrHs_d�Y[j�d4Z�t�WIjH\�Y&}uR~d�Z4W>d4Y[S�W,jH\
d4QuY�dfZ4WIjuSfRidfRTb�j�ghW,dfZfRTsaY[S:dfQHYat6RTgwUH`itwlmb�Z 
����OU1b�Rij�d4S[x�P�QuYEQub�U1Ycn:WIS�d4QXW>d�d4QHRiS�ghRik�Q�d�RTgwUHZfb'^IYcb�j
d4QuY!�eRTgwUHrudfY[\H�hY[S�d4RTghW,dfY[SVb,l�d4ZfWIjHSfR~d4Rib�j�UHZeb��XWI�uRT`TR~d4RiY[S�W,d�d4QHYqS�d�W,dfY[S]jubIdcWIs_d4rXW,`T`it�^%RiSfRidfY[\*Rij�d4QuY
8 � � = YaSed4Rig"W>d4b�ZeS[x�¢�b'n�Ya^�YaZ]d4QHY�RidfY[Z4W>d4Y[\)Y[S�d4RTghW,dfY[S�\HRT\*jubIdVU�Y[Z�lmb�Zfg WIj�tN��YadfdfY[Z�d4QXWIj)d4QHb�SeY
RTj�dfQHYcd�WI�H`iYI�XW,jH\�\HRT\�jHbId�SeY[Y[g dfbFs[b�j�^�YaZfk�Y�d4bhWIj�t�d4QHRijHkHx

Z�bIdfYcWI`iSfb�dfQXW,d�d4QHY]sab�gwUHrud�W>d4RTbIjXWI`J�HrHZe\HY[j�bIl�dfQHY]YaSed4Rig"W>d4b�ZeS�dfQXW,d�rHSeY]SedfZfrHs_d4rHZfWI`<UuZfb��XW,�HRT`iR~v
d4RiY[S�RTS:��rHR~d4Y�`{WIZek�YI��n�QHY[j �]y � = d4QuYathZfY[��rHRiZfY��Hl�d4YaY[j6d4b�d|n:Yaj�d|t"d4RTgwY[S�d4QuY]s[UHr6dfRTgwY�ZfY[��rHRiZfYa\���t
d4QuYVY[S�d4Rig"W,dfY[S�d4QXW,d�rHSeYVd4QHY�Y[gwUHRTZeRTs[WI`XUHZfbI�XWI�HRi`TRidfRTYaS[xB°)b�ZfYab'^�Y[Z�n�QHY[j6n�Y]RidfY[ZfW,d4Y�b�jhdfQHY 8 � � =
Y[S�d4Rig"W,dfb�ZBR~d���Y[sab�ghYaS�s[b�gwUHrud4W,d4Rib�jXWI`i`itcUuZfb�QHRi�HRidfRi^IY]�mb#^IY[Z�d|n�bEQ�rHju\HZfYa\FdfRTgwY[S�gwb�ZeY:�HrHZe\HY[juSfb�gwY
d4QHWIj�W,j�t6bIl�dfQHY�Y[S�d4RTghW,dfb�ZfS2dfQXW,d�rHSeY�dfQHY�Y[gwUHRTZeRTs[WI`<UHZeb��XWI�uRT`TR~d4RiY[S��&x

P�QHY�d|n�b6ZeY[ghWIRTjHRijHkFY[S�d4RTghW,dfb�ZfSa�JdfQHY@YaSedfRTghW,d4b�ZeS�n�Rid4Q � y � ± ��¥�¬M� ± ��WIjH\ �cy � = bIZ ± �JU�Y[Z�v
lmb�Zeg SfRighRi`{WIZe`it�x�P�QuY �cy
� ± YaSed4Rig"W>d4b�Z�SeY[Y[gwS:UuZfYalmYaZfZeY[\hlmbIZ�bIrHZ�SfghWI`T`iY[Sed�SfWIgwUH`TY,���Hrud�lmb�Z�S4WIgwUH`TY
SfRi�[YaS]�1Y_d|n:YaY[jL� � � § ��. � §I±�± ��WIjH\©� � � =#§ ��. � =�±�±�± �2d4QHYaZfYqSeY[YaghS�d4b6��YqW"UuZfYalmYaZfYajHs[Y@lmbIZ
d4QuY
�]y � = YaSed4Rig"W>d4b�Za�>n�QHYaZfYarHU1bIjqUHZfY_lmY[ZeY[jHsaY[S�gwb'^�Y��XWIs��cd4b�d4QHY �cy
� ± Y[S�d4RTghW,dfb�Z[x � j�dfQHY�b,d4QHYaZ
QXWIju\�jHY[R~d4QHYaZ:d4QHYV\HRi�1Y[ZeY[jHsaY[S�RTjhd4QHY]U�Y[Z�lmb�ZfghWIjHsaY[S�bIlCd4QHYaSfY]d|n�b�Y[SedfRTghW,d4bIZfS[�%jHb�Z�d4QHY]\uRi�1Y[ZfYajHs[YaS
RTj!d4QuY[RTZEs[bIghUHr-d�W,dfRTb�jXW,`��HrHZe\HY[jHSqWIZfYF^�YaZet.`{WIZek�YIx" VS@jubId4Ya\ªRil�n:Y"WI`TSeb)QHWI\�dfb�Y[S�d4Rig"W,dfYFUHZfbI�ud
lmrHjHs_d4Rib�j�UXWIZfWIghY_d4YaZfS[��W]gwb�ZeY2SfRik�jHRi�Hs�WIj�d�\HR~�<YaZfYajHs[Y�Rij�s[b�gwUHrud4W,d4Rib�jXWI`%�HrHZe\HY[jHS�n�b�rH`i\FWIZfRiSfYI��W,jH\
Rid�n�b�rH`i\�l
W'^Ib�Z�d4QHY � y � ± �HbIZ�g"W,dfZfR }6Rij�^IY[ZeSfRTbIj��XY[S�d4RTghW,dfb�Z[x
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� ��� � Z<bTQMH � LjEGZgbTL � Z`D � XjRTF&P Z<bgXjF � J�D@H±Z � � J � �"HGFML �
P�QHYEZfYaSfrH`~d4S�lmZfb�g b�rHZ�°)bIj�dfY �2W,Zf`Tb�Y&}-U1YaZfRTgwY[j�dfS�W,ZfY�rHj�rHSfrHWI`T`~t�s[`iY�WIZ�sarud�x

3  �ghb�juk!dfQHY�d4QHZeY[Y�b��%�eYasadfRi^�Y�lmrHjusad4Rib�jHS�n�YNdfZfRTYa\���d4QHY�b�juY�dfQXW,d��HdfShUuZfY[\uRTsadfY[\3d4b.WIs_d4rXWI`
W�^�YaZ4WIkIY��
b'^IY[Z�dfQHY@Yaj�d4RTZeY�SfWIgwUH`TY���Yaj�d4Zet)WIju\�Y_}-R~dVZfW,d4YaSVRTS�s[`iY�WIZe`it�UuZfYalmYaZfZeY[\�x�P�QHY�UHSfYarH\Hb
gw`TYFQXWIS�s[b�jus[Y[U-d4rXWI`�UHZeb��H`TYaghS�n�QHRis�Q£bIl�d4YajªghWI�IYhRidERTgwU�b�SfSeRT�H`iYqd4b�ruSfYI��WIjH\£Y_^�Y[j£n�QuY[j
dfQHY[SeY)UHZeb��H`iY[gwS�\Hb�jubIdhWIZfRiSfY�d4QHY�UHSeY[rH\ubªgw`TY6d4YajH\HSFd4b.rHjH\HYaZ�v�U1YaZelmb�Zeg d4QHY)WI`~d4Y[ZejXW,dfRi^�Y
b����eY[sadfRi^IY�lmrHjHs_d4Rib�jHS��
UHZeb��XWI�u`it���Y[s[WIrHSfYEd4QHY�rHSfYEbIl�d4QHYE`Tb�k�WIZfR~d4QHg bIl�YaSed4Rig"W>d4Y[\NUHZeb��XWI�HRi`~v
R~d4RTYaS�dfY[jH\uSVd4b6Y&}uWIk�k�YaZ4W,dfY@d4QHY@Y[SedfRTghW,d4Rib�jNY[ZfZeb�ZVRij)dfQHYqY[S�d4Rig"W,dfY[S�bIl�d4QHbISfYqUHZeb��XWI�uRT`TR~d4RiY[S��&x
¤�SedfRTghW,d4bIZfS��XWISeY[\6b�jhghRijHRTgwRT�aRTjHk]W�gwYad4ZeRTs�RTjwSed4W,d4Y�SfU�Y[saRi�Xs�Y[j�d4Z�t"W,jH\6Y_}-R~d:ZfW,d4YaS�ZerHj6RTj�dfb
dfQHYqUHZeb��H`TYagpd4QXW,dVd4QHYqYaSedfRTghW,d4Rib�j)YaZfZeb�Z]RTj)d4QHYqZeY[`iYa^,WIj�dcUHZeb��XWI�HRi`TR~d4RTYaS�ZfYaSfrH`~d4RTjuk"lmZfb�g d4QuY
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