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D�EGF.HJILK�I�M�NPORQSHJTUOWV6X.Y[Z]\Y/NPE_^`VaTUTPOJHbK6Vac[HJI.EPY8dUHJefQgZgHbhPNPHbQSV?HJEiK�NPH,NPE HbEPegHbY�M�Y8dPH,F.HJILK6Vkj
QSI.ZfHmlnK�I.ObOJY[FoVpQSH,Vpd NPEqVrZfY[QSY?sut	v4Ixw�t	vyM�Y[dPHWVpEzQgY�{PIaefQSe	ZgY�M�IaQgHml|K�I.EUdPHb}LHJdUI.EPI
NPEx~����n�L�	���������U�a�J��l.HJEoQSY[ZSVaFaY�EPdPI�QSZSV�dPH�ObI.ZgI�HJE/M�ILdPI	dUHJZgY�QgQgI���Vad�Y�egY[M�TUHJI	efTqVaZgVaE�j
dPI.efHPV	}LHJK[Y�EPdqV*K[I.M�Y�EPY[HUF.HbI�K�{PH�������l[���S���P�q���S���������q���������S�g��I.TPTUNPZgY�HbEPdPHbZgY[QfQSIPlpVad
Y�efY�M�TPHJI>M�VaEPHJTnI.OJVaEPdPIrIaF.F.Y[QfQSH�TPVaegefHb}LH�dPY�O�M�I.EPdUIiK[I.EPdPHR}LHJegI���Vad Y�egY[M�TUHJIiVaZgM�Hml
T¡Iac�HJIaEPHml�K�I.M�Y8EPY�H�¢£¢£¤¦¥?l§~����������a�]~?���¨���`�n�R�a©o�����S���J�	ªo�a~����g�¬«
­ K�I.TnI�dUY�O§TPZfI.F.Y[QfQSIP\Y]®zNPY[OJOJI�dPH,ZfY6VaObHJc�c�VaZgY���¯|°�±L²�±L³.lPNPEiegY�M�TPObHJK�Y8FaHJILK�I�M�NPORQSHRj

TPOWV6XaY�Z�«9´�E ��¯|°�±L²�±L³/HJO§M�I.EPdUI�}LHJZµQSNqVpOJY�\Y/ZgVaTPTPZfY�egY[EoQ�VpQgIrdqV�NUEqV�F.ZfHJF.ObHWV�hPHbdPHJM�Y�ELj
egHbI.EqVaObY�HJECK�NPH¶H�F.HbI�K�VpQSI.ZfHml�ZSVaTUTPZgY[egY�EoQSVpQSH�M�Y�dUHWVaEoQSYr·z±L·.¸µ·o°.¹.l�TnI.egefI.EPI�M�NUIk}aY�ZfegH
EPY�ObOJY�®LNPVpQgQgZgI�dPHbZgY[c�HJIaEPH¡dUY�efQgZSVUlUegHJEUHJefQgZSVUl�VaORQSIPlzhqVaefegIPlUI.TPTPNPZfY	º»Y�ZfM�VpZgegHnY*ZfHJM�VaEPY�ZfY
º»Y�ZfM�HPTnY�Z�NPE�HbEzQgY[}pVaObOJI*dPHPQgY�M�T¡I]VpZghPHRQSZSVpZgHJIU«
´�OPM�I.EPdUI]}LHbZfQSNPVaOJY�K[I.EPdPHR}LHJegI�\Y¦TnI.TnIpj
OWVpQgI/dPV�NPE�K�Y[ZfQSI/EzNPM�Y[ZgI/dPH��gª�ªL��������l�K�{UY	H|F.HJILK6V�QSI.ZfHPT¡IaegegIaEPI�ZgVaK�K[I.F.OJHbY�ZfY¦egTnI.efQSVaE�j
dPI.efH�EPY�ObOWV�efQSY[egegViTnI.egHbc�HbI.EPY�ILK�K[NPTqVpQSVregNPObOWV�FaZgHJFaOJHWV?dqVpOJOm^¼I.F.FaY[QgQgIP«]½*F.EPH
F.HJILK6V�QSI.ZfY
\Y�K�VaZSV�QgQSY[ZgHbc�c6V�QSI>dqV>NPECK[Y�ZfQgI��¨���a�����J�£�a�1���_���mªa���a«�½*F.EPH�I.FaF.Y[QfQSI�\Y�K�VaZSV�QgQSY[ZgHbc�c6V�QSI
dqV/NUE�}pVaOJIaZgY9HJEoQSY[ZgIPlzK�{PY	HJEPdPHbK6V8Om^¼Y�EUY�ZgFaHWV]K�{PY	TPN�\I/º»I.ZfEPHJZfY�VpOnFaHJILK6VpQgI.ZgY¦K�{PY�OJI�ZSVaK¬j
K�I.FaOJHJYp«,´�O.OJHR}.Y�ObOJI¶dPH.Y�EUY�ZgFaHWV¦dPH.I.FaEPH.F.HbI�K�VpQSI.ZfY
}LHJY[EPY�²m¾_¿�°p³6À>³6¾¡¸µ·.¸µÁ�I1Âz³�¿�°p³6À>³6¾¡¸µ·.¸µÁ
dPNPZgVaEoQSY�HJO_FaHJILK�IPl�egY�K[I.EPdPI�OJY8efY�F.NPY[EoQSH,ZgY[F.I.OJYpÃ
Ä Vad IaF.EPH,F.HJILK6V�QSI.ZfY]}LHbY�EPY?V�QgQSZfHJhPNUHbQSI�NPE£OJHb}aY�ObOJI�ÅLÆÇdPH�Y�EPY[ZgF.HJVUlnVaOJO�^ÈHbEPHJc[HJI?dPY[OF.HbI�K[IPlUNPFaNqVaOJY8TnY�Z¦QgNUQgQgHÉH§F.HJILK6V�QSI.ZfHm«
Ä I.F.EUH§F.HJILK6VpQgI.ZgY	TPN
\Ii���_Ê�����~����q�m�a�S��HbOÉegNUI�ObHb}.Y[OJObI�dPH§Y�EUY�ZgFaHWV�ZSVaK[K�I.F.ObHJY[EPdPI?F.ObHI.F.FaY[QgQgHÉdPY[O§M�I.EUdPIP«
Ä HJO�OJHb}aY�ObOJI£dUH¦Y�EPY[ZgF.HJV dUH�NPEËF.HJILK6VpQgI.ZgY�}�HbY�EPYÌ�L��Ê��S��~����q�m�a�Í��K�IaO�TqVaefeSVaZfYGdPY[OQSY[M�TnIPlqVpdiY[egY[M�TPHbI�IaF.EPH_¸�M�HbOJOJHbegY[K�I.EPdUHmlodPI�}.Y]¸*\Y]NPEiTqVaZgVaM�Y[QSZfI?dPY�O§FaHJILK�IP«

Î NqVaEPdPI�NPE£FaHJILK6VpQgI.ZgY8ZgVaF.F.HbNPEPF.Y]HJO§ObHb}aY�OJObI�Ï�dUH
Y[EPY�ZfF.HWV�M�NPI.ZfY]Y�}LHJY[EPY�Y[OJHbM�HbEqVpQSI
dqVaOoF.HbI�K[IP«�Ð¦^�T¡I.efegHbhPHJObY�HJEPHbc�HJVaZgY
NPEqV9TqVaZfQgHbQSV�dPHL��¯n°�±z²m±L³�egI.ObI¦®LNPVaEPdPI�egI.EPI9TPZfY�efY�EoQSH
Y�egVpQgQSVaM�Y[EoQSY�Ñ F.HJILK6VpQgI.ZgH�lÈdUIk}aY�ÑÒ\Y?NPE TqVaZSVpM�Y�QSZgIxdUY�O�F.HbI�K[IP«�´�O&}LHbEPK�HRQSI.ZfY?ZgHJefNPObQSV
Om^¼NPObQgHJM�I�F.HbI�K�VpQSIaZgY*ZfHJM�VaefQgI?HJE>F.HJILK�IU«
Ð¦^|TPZfY[}LHJeµQSIrK�{PY/OWV�M�VpTPTqV�dUY�O�F.HJILK�I�}.Y[EPFoV�efNPdPdPHR}�HbeSV�HJEiNPE K�Y[ZfQgIrEzNPM�Y[ZgI�dPH

Ó ���_��« ­ NUTPT¡IaZgZgY�K�{PY�I.F.EPH�FaHJILK6VpQgI.ZgY�VahUhPHWVx}LHJegHbhPHJObHbQ�\V�egIaOJIidPY�H�F.HbI�K�VpQSI.ZfH&TPZfY�efY�EoQSHEPY�ObOWV*c[I.EqV8HJE?K[NPHqegHUQgZgI�}pV���Vad�Y�efY�M�TPHJI8®zNPY[efQgI�TPN
\I]K[I.ZgZfHJegTnI.EPdUY�ZgY9V8c[I.EPY9egY[TqVaZSV�QSY
dqV�M�NUZgH��¬«�Ô�Y�Z�efY�M�TPOJHbK�HRQp\V8egNPTUT¡I.ZfZgY�K�{PY*NPE�F.HJILK6VpQgI.ZgY9TnI.egegV�TqVaefeSVaZfY	dqV/NPEqV/c[I.EqV
VadiNPEqV?c�I.EPV�VadUHWVaK[Y�EoQSY]HJE>NPEi®zNqVaObegHWVpegHÉTPNUEzQgI�dUY�OJOJV�OJHbEPY6V�dPH§K[I.EUÕqEUYa«
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­ H|dPY[}aY	ZfY6VaObHJc�c�VaZgY¦NUEqV�VaTUTPOJHbK6Vac[HJI.EPY¦dUHJefQgZgHbhPNUQ�V8K�{PY�HJM�TPOJY[M�Y[EoQSH��|�L�¬�����a��lzegY�K[I.EPdPI
NPEqV�VaZgK�{PHRQSY�QgQSNUZSV��1�����]�����1�����¬«��,I�efQSVpQSI�dPY[O�FaHJILK�I�dPY[}aY�Y[egegY[ZgY/F.Y�eµQSHbQgI�HbEGM�ILdPI
Ê���~	�n�J��� �a~����q���r�a�J�����¬�	���L���Í��« Î NUY�efQgI�HJM�TPOJHbK6VxK�{PYxI.FaEPH¶TnY�Y[Z��»{PI.efQ��/TnI.egefHJY�dUYrNPEqV
Ê����n���r�����n�¨�mÊg�a�m�/dPH�NPEqV��U�a�����?�L����~����n�L�������¬���P�a�J��lnK�I.TUHWV�K�{UY?VaF.F.HbI.ZgEPV�V�egY�K[I.EPdqV
dPY�FaOJH�Y[}aY�EoQSH¶Y�egY[F.NPHRQSH dqVaO�F.HJILK6V�QSI.ZfY�ObI�K�VaOJY?Y�dPY�H M�Y�egegVaF.F.H�K�{PY�F.OJH�EPIpQSHbÕPK6VaEPIiF.ObH
Y[}aY�EoQSH�F.Y�EUY�ZSV�QSH§dqVaFaOJHÉVpObQSZfH_F.HbI�K�VpQSIaZgHm«
Ð¦^nZgHbK�{PHJY[efQ�V�OWV�ZfY6VaObHJc[c6Vac[HJI.EPY�dPH�NPEÉ^ÈVaTPTPObHJK�Vac�HbI.EPY/�/³�³6°a��¯n°�±z²m±L³�K�{PY�T¡I.efeSVrY[eµj

egY[ZgY>NUQSHbOJHbc�c6V�Q�VGdPV I.F.EPH¶F.HJILK6VpQgI.ZgY�T¡Y[Z?TqVaZµQSY�K[HJTqVpZgYxVad(NUEqV�TqVaZfQgHbQSV£dPH¦��¯|°�±L²�±L³.«
�/³�³6°a��¯|°p±z²m±L³1dPY[}aY8®LNUHJEPdPHnY�efY�F.NUHJZgY�NPECÊ��mÊ��J�/���6���q���Í�¦HJE�K[NPH_FaY�efQgHJefK�Y	FaOJH|Y[}aY�EoQSNqVpOJH
Y[}aY�EoQSH¦F.Y[EPY�ZgVpQSH¶dqVaO¶F.HJILK6VpQgI.ZgY�OJILK6VpOJYal
OJH egTnY�dPHbegK[Y>VaF.OJH¶VaORQSZgH F.HbI�K�VpQSI.ZfHml�ZgHbK�Y[}aYrF.ObH
Y[}aY�EoQSH*FaY�EPY[ZSVpQgH�dqVpF.OJH9VaORQSZfH¦F.HJILK6VpQgI.ZgH¦Yi}LHJegNPVaOJHbc�c6V HJO9EzNPI�}.ICefQ�V�QSI�dPY[O�FaHJILK�IPl¶HJE
hqVaefY�VaObOJY�HJEUº»I.ZfM�Vpc�HJIaEPH¡ZfHJK�V�}pVpQgY8EPY�H,TqVpegegH§TUZgY�K[Y�dPY[EoQSHm«
Ð¦^|ZgHbK�{PHJY[efQSV�VaEPK�{UY�OWV�TPZgY[egY[EPc6VrdPH,NPE£NPEPHJK[I�efY�Zf}aY�Z*K[Y�EoQSZgVaOJHbc�c�VpQSIPl
�É���¬�a�����|���
�

�����a��l_V�K�NPH
egI.EUIxVpQgQgZgHbhPNPHbQgY/¹kÁ��»·oÀ>³6¾¡¸µ³?K�I.M�TPHRQSH,dPH�t	ÀxÀx²m¾¡²�¹�¸Í°p·��p² Ák¾É³�dPY�O
F.HJILK�IPl
K�I.M�Y]HÉegY[F.NPY[EzQgHmÃ
Ä ZgHbK�Y�}.Y]OJY8ZfHJK�{PHbY�efQgY]dPH§K�I.EUEPY�efegHJIaEPY�VpOÉF.HJILK�I?dPV�TqVpZfQSY8dUY�H§F.HbI�K�VpQSI.ZfH
Ä ®zNqVaEPdUI*{qV	ZfHJK�Y�}LNUQSI�Y�eSV�QgQ�VpM�Y[EzQgY��]ZgHbK�{PHJY[efQgYal.HbEz}LHJV�VaHzF.HbI�K�VpQSIaZgHoOWV9TnI.egHbc�HJIaEPYdPY[F.OJHoI.FaF.Y[QfQSHLVaOJO�^ÈHbEoQSY�ZfEPI¦dPY[OJOWV¦M�VaTPTqV�lp®zNPHbEPdPHzNPE�M�Y�efeSVaFaF.HJI1K�I.E/K�NPHzEPIpQSHbÕPK6V
VadiI.F.EPH_F.HJILK6VpQgI.ZgY	K�{PY/TUN
\I�HJEPHbc�HWVpZgY*HbO_F.HbI�K[I

Ä ZgHbK�Y�}.Y]T¡Y[ZgHbI�dPHbK6VaM�Y�EoQgY8HJO_ObHb}aY�OJObI�dPH§Y[EPY�ZfF.HWV?dPY[H§F.HJILK6VpQgI.ZgH
Ä HJEo}LHWV�VaH_F.HbI�K�VpQSIaZgHnK�{PY8EPY*º�VaEPEUI?ZgHJK�{UHJY�eµQSY*OJV�OJHbefQSV�dPY�H¡F.HJILK6V�QSI.ZfH¡K�{PY8TPVaZfQgY�K�H jTqVaEUI�VaO_F.HJILK�IPl�K�I.EiOWV�ObI.ZgI?Y[EPY�ZfF.HWV
Ä egY]NPEiNPEPHbK�I�F.HbI�K�VpQSI.ZfY�\Y8ZgHbM�VaeµQSI?HbEiFaHJILK�IPl�F.OJHÉEUIaQSHRÕqK6V�K�{PY�{qV?}LHJEoQSI
­ H�QgY�EPF.VGTPZfY�egY[EoQSYrK�{PY�OWV>ZgY�VaOJHbc�c6Vpc�HJIaEPY?dPH�®zNPY�eµQSI QSHbT¡I>dPH VaTUTPOJHbK6Vac[HJI.EPH&K�I.M?j

T¡IaZfQ�V?OJV�ZgHJefI.OJNUc�HJIaEPY*dPH,VaObK�NPEUHÉTPZgIahPOJY[M�H�l�QSHbTPHJK[H_dPY[H§egHbefQSY[M�H§dUHJefQgZgHbhPNPHbQgHmÃ
Ä Ê����U���J������� Ó �aÃ�I�K[K�I.ZfZgY8FoVpZSVaEoQSHbZgY�K�{PY8QSNUQfQSHÉHÉFaHJILK6VpQgI.ZgHnT¡IaegegY[F.FoVaEUI�NUEPI?efQSVpQSIK�IaEPegHbefQSY[EoQSY¦dPY[OUF.HbI�K[IP«��	d?Y�efY�M�TPHJI	I�K[K�I.ZfZgY�Y�}�HRQ�VaZfY�K�{PY�NPE?K�Hbh¡I*efHWV1ZSVaK[K�I.ORQSI
K�IaEzQgY�M�T¡IaZSVaEPY�VaM�Y�EoQSY�dqV�dPNPY]F.HJILK6V�QSI.ZfHm« Î NPY�eµQSI�T¡IaZfQSY[ZgY[hPh¡Y/VadiNPEPI�efQSVpQSI
HJEUK�I.EPefHJeµQSY�EoQgY¶dPY[OzF.HJILK�IPlkTnI.HJK�{É\Y¶Y[EzQgZSVaM�hPHo}.Y�dUZgY�hUh¡Y[ZgI8VaNUM�Y[EzQSVpQ�V9OWV¦TPZfI.TPZfHWV
Y�EUY�ZgFaHWVU«

Ä ����~?�L�¨� �a�_��������aÃrQSNUQfQSH�H¦FaHJILK6VpQgI.ZgH¶dPI�}�ZfY�hPhnY�ZfI�TnY�ZfK�Y[TPHJZfYiObI�efQgY�egefICeµQ�VpQgI�dPY[OF.HbI�K[I£�_�����J�����Í���������J��� �a�q����«��	d�Y[egY[M�TPHbIregY�NPE�F.HJILK6V�QSI.ZfY�����T¡Y[ZgK[Y�TPHbegK�Y?ObY
M�I.egefYidUH�����K�I.EËM�I.ObQgI ZgHRQ�VaZfdPIPl�M�Y[EoQSZgY�����TnY�ZfK�Y[TPHJefK�YiOJYxM�I.egefYGdPH����
QSY[M�TnY�eµQSHR}aVpM�Y[EzQgYal�� �iTPN
\I ZfHJegNUObQ�VpZgYxef}pVaEoQSVaF.F.HJVpQSIPl VadËY�efY�M�TPHJI TnIaQSZfY�hPhnY
dPY[K�HJdUY�ZgY£dPH	dPHbZgHbF.Y�ZfegH¦}.Y[ZgegIÒNPE I.F.F.Y�QgQSICK�{PYÒ\Y£eµQ�VpQgI�F.Hµ\VÌZSVaK[K�I.ORQSI�dqV!����«
½	}z}�HJVaM�Y�EoQSY�®zNPY[efQSV]K[I.EPdPHbc�HbI.EPY�TUN
\I8egI.OJVaM�Y�EoQSY�Y[egefY�ZgY9VpTPTPZgIaegegHbM�V�Q�V	HbE�NPEqV
egHRQSNqVpc�HJIaEPY8ZgY�VaOJYp«



´,TPZfI.hPObY�M�H�TPZfY�K[Y�dPY[EzQgH|T¡I.efegI.EUI8Y�egefY�ZfY�V��_ZfI.EoQ�VpQgHUNUQgHJOJHbc�c�VaEPdPI	QgY�K[EPHJK�{PY¦dUHb}.Y[ZgefYal
dPH�K�I.M�TPObY�egefHbQ�\ViK[ZgY�efK�Y[EzQgYa« �	d�Y[egY[M�TPHbIGOJV>QgY�K[EPHJK�VGdPY[O1�J��Êg�a���R��ªal,}LHJefQSVGViOJY[c�HJIaEPY
}LHJY�EUY8NUQSHbOJHJc[c6VpQSV�TnY�Z�FoVaZSVpEzQgHJZfY	OWV/egHJM�NPObQSVaEPY�HRQp\VU«���Y[OJOJV�}pVaOJN�Q�Vac[HJI.EPY1ÕqEqVaObY	dPY[OÉTPZfIpj
F.Y[QfQSI�}aY�ZfZ�\V�I�}z}�HJVaM�Y�EoQSY	QgY�EzNUQSV�HJErK[I.EPegHbdPY�ZgVac�HbI.EPY�OWV/K[I.M�TPOJY[egegHRQp\V�dPY�ObOWV/efI.OJNUc�HJIaEPY
TPZgIaT¡I.eµQ�VU«
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�,V�efI.OJNUc�HJIaEPY8HJM�TPOJY[M�Y[EoQ�VpQSV�dPY[}aY�efI�dPdUHJefº�VpZgY8HJEUI.ObQgZgY*HÉefY�F.NUY�EoQSH,}LHJEPK[I.OJH�Ã
Ä NUQgHJOJHbc�c�VaZgY*K[I.M�NPEUHJK6Vpc�HJIaEPH_dPHÉQgHJTnIx~?���¨���mÊg�����ÉQSZgV?H§F.HJILK6VpQgI.ZgH�«
Ä NUQgHJOJHbc�c�VaZgY�HJOnTPZgIaQgI�K[I.OJObI
	���Ô�
p´ÍÔ Y�
pI�¤	¢i´ TnY�Z¦ObY*K�IaM�NPEPHbK6Vac[HJI.EPH|QSZgV�F.HJILK6VkjQSIaZgHÉY]egY[Zf}aY�Z�«
Ä efQgZgNUQfQSNPZgVaZgY9efHWV]��³6°p±L³6°a��¯n°�±z²m±L³�K�{PY1��³�³6°.��¯|°p±z²�±�³�M�Y�dUHWVaEoQSY¦TUH�\N�QS{UZgY6VpdPe�dPHK�IaEzQgZgI.ObOJI
Ä QSN�QgQSY�OJY�Y[K�K�Y[c�HbI.EPH&K�{UY�efH&TnI.egefI.EPIr}aY�ZgHRÕqK6VpZgY�V�QSY[M�TnIrdPH
Y�efY�K�NUc�HJIaEPY�}pVaEPEPIY�efTPOJHbK�HRQ�VaM�Y�EoQSY?FaY�efQgHbQgYa«r´�EÌI.F.EPH�K�VaegIiI�K[K�I.ZfZgY�HJEoQSY[ZgK[Y[QgQSVaZgY�Om^¼Y�K[K�Y[c�HJIaEPY�TUH�\N
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