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P�QSRUTWVYX[Z\T^]�_`RUXaXcbed�Q�fCg!_`R!h`XcQH]�X�b�Ti_jQ�b�Xkg�_jQ�_`R!XmlnToQ�fpRUTofHq?b TirsRUXct-d�XcQ�ucfwvpxcyazp{`{`{w|@u`}�g�_jQ�_

~ _jg�]�Xkg!dSb Tid�Q��CXcb�Xcg!TW�C_�f`g!g�X�lnf`gUg�Xa� q��
��Q�T^ucTof`�W�CXcQH]�X��of�g�_`R!h`XcQ-]�X��X�r�X[RU��f�X�����f`� ~ T^X[u[ucf0b�Xc�W�^Xe_jg!V[TW�o�ofpucT^_jQ�Tm�X�b T3�[{\�������%�\X�To�

RUToVYX[Z�T^]�_`R!X��X4VY_jg!]!T^]!d�T^]�_�b�f�d�Q�b Tog!VU��X[]�]�_�f�Z`XcQH]�X�RUfph`hjTo_���y$�[{�����}=Xcb�Xcg!g�_ �X ~ _jg�]�_�f`b�¡p{
V[�¢b�Tib Tog�]!f`Q�ucfCb�f`�W�of'g�_`R!h`XcQ-]�X`}�g!TiV[f`�oVY_j�WT��of ~ _`]�XcQ�ucfC�CXcb�TWfCVU��XkXcgUg�_CRUToVYX[Z`X`�£��T ~ R!XcQ�b�f'VY_j�CXb�XcQ�gUT^]��fCb�Xc�o����fpR�Tof3TW�)Z¤f`�^_`RUXk¥-x�y¦�p§¨zp©�ª¦��� «E�

�\Xw_`RUfS�of�g�_`RUh`XcQH]�X4ToQ�T^ucTofmfS��d�_EZ`X[RUg!T"b�T¬�C_`]�_eg!ToQ\d�g�_jTWb�f`�^XC�od�Q�h`_�To�=��Xcb�Xcg!To�C_Sf`gUg�X`}VY_jQ
r�R!Xct-d�XcQ�ucff`Q�h`_j�ofpR!X?®�XcbCf`� ~ T^X[u[ucf¯Cy±°p{a����}jg!T�V[f`�oVY_j�oT ~ X[Rt\d�f`�^X£Z¤f`�o_`R!X²b�TH®��of��ofpR!hj��X[u[ucfab�T
³ f`Q�b f�b�Xc�o�^X�_jQ�b�XaVU��XkfpRURUT^Zpf`Q�_Cf`�)RUToVYX[Z�T^]�_`R!X�lnb�X[´ Q�To]!f3VY_j�CX�µ�v�y±v¤¶*·U¸�¹�v¤¶*º¼»�q£g!fpR �fCd�hjd f`�^X
f�zp{`{w½�¾��*��Tif`gUg!d���fCToQm_`hjQ TiV[f`g�_wVY_j�CXkZ`Xc�o_\V[T^]��fwb�T ~ R!_ ~ fphjfpucTo_jQ�Xkb�Xc�ig!d�_jQ�_�¿"�:y±À¤Áj{C��ÂpÃH�
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P�Q�b�T ~ _j�^_'ÆX ~ _jg�]�_<fab Tog�]!f`Q�ucfkÇ3b�f`��VYXcQ-]�R!_<b�T�d Q�fag�r�X[RUfkVY_jQ�b�d�]�]�RUToVYX�b�T�RUfph`hjTo_<�±VY_jQ�Q�Xcg!gUf

fC]�X[R!R�f�}�Z`Xcb�T�È�T^hjd�R�f��p�¬����b�T ~ _j�^_�}�b�T�ToQ-]�XcQ�g!To]EÆf�É�}iÆX<b�Tog ~ _jg!]�_'�Wd�Q�h`_��of'R!X[]�]!f�VU��X3�^_�VY_jQ�hjTod�Q�h`Xf`��VYXcQ-]�R!_�b�Xc�o�of'g�r�X[RUf��

R

p

d

y

x

ÈTohjd�R!X��p¿
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b d�]�]�RUToVYXSÆXwVY_j� ~ _jg!]�_eb�fSd�Q f�V[fpRUToV[f�Xcb�d�Q�b�T ~ _j�^_��CÌ(R!_�ZpfpR!X��K��ToQH]�XcQ g!T^]EÆf4Xw�of ~ _jg!ToucT^_jQ�Xb�Xc�o�of'V[fpRUToV[fCX3b�Xc�ib�T ~ _j�^_CTo���wfphjToQ�X`�

Ê Ì(R!_EZ¤fpR!X��of'r�_`R!ucfCXcbSTo�i��_j�CXcQH]�_�fph`XcQH]!T(g!d��ib�T ~ _j�^_��
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��Q�d Q�VY_jQ b�XcQ�g!fp]�_`R!XCf4rnf`V[VYX ~ Tof`Q�X3X ~ fpRUf`�o�oXc�^X3b�TfpR!Xcf��3} ~ _jg�]�XCf4b Tog�]!f`Q�ucf���}�ÆX ~ R!Xcg�XcQ-]�X'd Qb�T^Xc�oX[]�]�RUToVY_CRUT^hjTWb�_�TWg�_`]�R!_ ~ _�b�Tig ~ Xcg!g�_`RUXkÇwXcbSd�hjd�f`�^XkfpR!Xcf��3} VY_jQSVY_jg!]!f`QH]�X'b�T^Xc�^X[]�]�R�ToV[f4¿
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ÈTohjd�R!X<z\¿

����VY_jQ�b�XcQ g!fp]�_`R!X�ÆX<��f`Q-]�XcQ\d�]�_�f`bSd Q�fCb�T��)X[R!XcQ�ucfCb�T ~ _`]�XcQ�ucTWf`�^XkVY_jg�]!f`Q-]�X�������TiV[f`�oVY_j�oTWQ�_�¿
Ê TW�iV[f`� ~ _CXc�^X[]�]�RUToVY_wTWQm]!d�]�]�_��^_�g ~ fpucT^_��
Ê �WfCb�XcQ�g!T^]EÆfCb TiV[fpRUToV[f�g!d �o�^XfpRU��fp]!d�R!X<X<�ofCV[f ~ f`V[T^]EÆfwb�Xc��VY_jQ�b�XcQ g!fp]�_`R!X��
Ê rnfpR!X<d Qmh`RUfp´ VY_wb�Xc��V[f`� ~ _CXc�^X[]�]�RUToVY_wTWQmr�d�Q�ucT^_jQ�Xab�Ti¾��
Ê �WfCb�XcQ�g!T^]EÆfCb TiV[fpRUToV[f�g!d ~ X[RU´ V[Tof`�^X�XkZ`_j�od���X[]�RUToV[fCb�T ~ _j�ofpRUTou[ucfpucT^_jQ�X��
Ê �Wf'rs_`R!ucf�Xc�^X[]�]�R!_jg�]!fp]!ToV[fwXcg�X[RUV[T^]!fp]!f�b�f`�ig�_j�^_�b T^Xc�^X[]�]�RUToVY_�gUd��o����fpRU�wfp]!d�RUf�g!d ~ X[RUT^_`R!Xb�Xc��VY_jQ�Ëb�XcQ�g!fp]�_`R!X��
Ê �Wf:r�_`R!ucf@Xc�^X[]�]�R!_jg�]!fp]!ToV[f�]�_`]!f`�^X²f�V[d�T�ÆX£g�_`]�]�_ ~ _jg�]!f����fpR���fp]!d�RUf�g!d ~ X[RUT^_`RUX"b�Xc�-VY_jQ b�XcQ�g!fp]�_`R!X`�
Ê ��T�g!d ~�~ _jQ�hjf�_`R�f�VU��X�To��b T^Xc�^X[]�]�RUToVY_ gUTof ToQ�g!X[RUT^]�_ g�_j�^_ ~ X[R4d�Q ]�RUfp]�]�_���f`�o����ToQ-]�X[RUQ�_ b�Xc�
VY_jQ b�XcQ�g!fp]�_`R!X`}�VY_j�CXw��_jg�]�RUfp]�_eToQ�´ h���À\����Tof`Q�_�f�X ³ T=�Wfp]!T=b�T=V[Tof`g!V[d�Q f�fpRU��fp]!d�RUf�b�Xc�
VY_jQ b�XcQ�g!fp]�_`R!X4l�X3b�Xc�ib�ToXc�^X[]�]�RUToVY_-q��*��TiV[f`�WVY_j�oT��of'r�_`R!ucf�b�TiV[d TiRUTog�XcQ-]�XkTo�ib�ToXc�^X[]�]�RUToVY_��
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�\X�� �X4����f`� ~ T^X[u[ucfSb�T¬_jg!V[To�o�WfpucT^_jQ�XCXcb�R3�of�b�Tog�]!f`Q�ucfeb�Xc�"RUTWVYX[Z\T^]�_`RUX`}����TWQH]�XcQ�gUT^]��fSb�Xc�o�K� _jQ�b�f
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���:b�T ~ _j�o_ ~ d(Æ_ XcgUg�X[R!X�Z\Tog!]�_�VY_j�CX�b�d�X�V[fpRUToVU��X�b�T@ToQ-]�XcQ�g!T^]EÆf	��
 ~ _jg�]�X�f�b�Tog!]!f`Q�ucf�¯�� ���
~ R!_ ³ �^Xc��f:gUT ~ dÆ_�t\d�ToQ�b T`RUTog�_j�oZ`X[R!X¬]�R!_EZ¤f`Q b�_a�^X£V[fpR�ToVU��X²To�w��fphjToQ�T-b�Xc�o�^X¬V[fpR�ToVU��X���
\���Q b�ToVU� Tof`�C_VY_jQ
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b�_EZ`X'Q�Xc�g!XcVY_jQ�b�_ ~ f`g!g!fph`hjT^_�To�b�XcQ�_j�wToQ�fp]�_`R!X�ÆX'g!]!fp]�_Sg�Z\TW�od ~�~ fp]�_ ~ X[RÇ���� ¯ ���� ~ _`]�XcQ�ucTWf`�^Xh`XcQ�X[RUfp]�_�b�f`�o�^X4V[fpRUToVU��XSVU��X�r�_`RU��f`Q�_�To�?b�T ~ _j�^_�X�b�f`�o�^XmV[fpRUToV���X�To����fphjToQ T*��f�d�Q f�g!d ~ X[RU´ V[T^XXct\d�T ~ _`]�XcQ�ucTof`�^X�f ~ _`]�XcQ�ucTof`�oXeQ-d �o�^_�}²VY_jToQ�V[Tob�XcQH]�X�VY_jQÅ�Wf�g�r�X[RUf�VY_jQ�b�d�]�]�RUTWVYX`� ���@�C_j�CXcQ-]�_ b�T
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� d�TWQ�b�Tjg!T���f`Q Q�_ad�Q�f�V[fpRUToV[f�XcbCd�Q'b�T ~ _j�^_:TW����fphjToQ�X ~ _jg�]!T\XcQH]�R�f`� ³ T�ToQ'� � Â¤ÇkV���X�VY_jQCTo�\b�T ~ _j�^_R!Xcf`�^X?h`XcQ�X[R�f`Q�_kd�Q�fg!d ~ X[R!´�V[T^X¬Xct\d�T ~ _`]�XcQ�ucTof`�oX£VY_jToQ V[Tob�XcQ-]�X?VY_jQC�Wf�g!rsX[RUfVY_jQ�b d�]�]�RUToVYXkl�´�hjd�R�f@Á-q���@�W�of�rs_`R!ucfXcbwf`���C_j�CXcQ-]�_<fph`XcQ-]!T g!d���b�T ~ _j�o_�VY_jQ-]�RUT ³ d Tog!VY_jQ�_'¿�fHq�����ToQ-]�X[RUfpucT^_jQ�X²b�Xc��b T ~ _j�^_�VY_jQ�ofSV[fpR�ToV[fSTo���wfphjToQ�Xel  ����� qX ³ q����ToQ-]�X[RUfpucT^_jQ�XwVY_jQ�To�¬b�T ~ _j�^_�To����fphjTWQ�Xel  ����� q��
	?_jQ�g!Tob�X[R�f`Q�b�_
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�X��Wf�b�Tog�]!f`Q�ucf4]�RUfe�ofmV[fpRUToV[f�To���wfphjToQ�X'Xcb To��b�T ~ _j�^_�}iTo� ~ R�To�C_mb�XcT=b�d�XCVY_jQ-]�RUT ³ d�]!T=f`�W�of
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lnÇ�¹
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l � ºKq�q «

X<t\d�ToQ�b T�¿  ����y¦¹ z�É � �
Á � � x[Ç � lnÇ3¹('*)� q « $� y ¹ z�É � �aÇ

Á � � x lnÇ � ¹ � � q « $� l��czjq
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