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G�HJIK(L�K�MON P�QK�RSKUT�VXW�K�Y.RSZ[RSY IK�L�K�R
\ ]_^�` K(Y.a \�b

PcT�dXd ^e] Y�fgK ] K�h H K ] h H Kji&kmlon�pmq�N rET ] h H M�seset&N lel&duT�voK�R

w�x�y{z�|�}X~ezm���X��������� R�T���VX����h{VuR�Y ^ L�RSZ[RSY ^ � � h�T ]�] T(Z�f�K�f � h�T�Y�KUf�Y ^ Y H K�h ^ L�duT ]_� R ^ i
^ ��� ��^ � ^ v � h(T���R�K���V[K(iuh{K�R�� G�HX� R H T ] f���T ] K�Toh(h{K(��K ] T�Y ^e]�� L�dX��K(L*K(imY�R5T�duT ] T�L�K(Y_K ]���� K�f
�mK ] R ��^ i ^ ��Y H K
� L � Y H T�iuf¢¡£T�Y_K ] L�T�i¤T���v ^e]_� Y H L T���� ^ � � iXvEY H K?h ^ L�dXVXY¥T�Y ��^ i ^ �
� ^ h(T�� ^e] vo� ^ �¦T��uT�� � voiXL�K(i�Y¥R5� � Y H&^o] � � Y HX^ VXY�v T�d*d�K�iuT���YSZ � G�H K.RSduK(K�f�§¨VXd*d ]�^ � � fgKUf
�gZ �X�������+^ �mK ] RSY�T�iuf[T ] f1� ^e]_© R�Y¥T�Y ��^ iuR ] T�iXveKURO� ]�^ L�qoª«Y ^ qeªoªg¬�fgK(duK(iuf � iXv ^ i
Y H K­T�dXdX� � h(T�Y ��^ iJ�

®°¯m±J²�³­´u|�µ¶ye� � ��^ � ^ v � h(T���R�K��mVXK(iuh{K0h ^ L�d¦T ]�� R ^ iJ¬c�mL � Y H T�iuf·¡£T�Y�K ] L�T�i·T���v ^ §
]�� Y H LE¬�fgKUf � h(T�Y�K�f H T ] fg�¸T ] Km¬X� � iXK�T ] R�ZXR�Y ^ � � h¹T ]�] T(Z
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�¯j� � K1f ^ h�VXL�K(i�Y!d ] QK�R�K(igY_K �X�<�¹����� VXi ] QK�R�K�T�V7RSZ[RSY ^ � � �mVXK°� � i¸QK�T ��] K
f�QK�f � QK IT
� TEh ^ L�d¦T ] T � R ^ i¤fgK?R�QK��mVXK(i¦h{K�R�� ��^ � ^ v � ��VXKUR{� � K(Y*Toh(h5QK(��QK ] T�Y�K(V ] L0T�Y[QK ]�� K��
� L�d[�(QK(L�K�i�Y�K.VXiXK��mK ] R ��^ i?duT ] T�L QK(Y ]�� RgQK(K�f�K����ñT���v ^e]_� Y H L�K�fgK�� L � Y H K(Y.¡-T�Y�K ] L�T�iJ¬
T�VXY ^e]_� R�T�igY¸T � iuR � ��� ^ �XY_K(i�Y ��^ i*f��ÌT�� � veiXK(L�K(igY�R5� ^ h(T�VXW ^ V*ve� ^ �uT�VXW�TU�mKUh ^ V�R�T�i¦R�h ^��VXY
f�� � iuRSK ] Y ��^ i�� ^ L � R�R ��^ i �����ñTeh(h�QK��(QK ] T�Y ��^ i�fgK�R�h(T�� h{VX� R�duT ]�] T�d[d ^o] Y IT0V[iXK*RSY�T�Y ��^ i£fgK
Y ] TU�oT � ��RSY�T�iuf[T ] fER�K­R � Y_VXK�K(i�Y ] KOqeª&K(Y.qeªoªg¬�RSV � �eT�igY���K�R�T�d[dX� � h(T�Y ��^ i¦R{�

�j´¦zUy{²¥~����¯·� h ^ L�duT ] T � R ^ i£fgK�R�QK��mVXK(i¦h{K�Rc� ��^ � ^ v � ��V[K�R{¬�T���v ^o]�� Y H L�K*fgK��mL � Y H K(Y
¡-T�Y�K ] L�T�i ¬gL�T�YXQK ]_� K(��RSd¸QK�h � T�� � RgQKm¬ ] QK�R�K�T�V?RSZ[RSY ^ � � �mVXK�� � i�QK�T ��] K
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�X�<�¹���54&� R*T H T ] f���T ] K1Teh(h�K(��K ] T�Y ^e] fgK�R � veiXKUf � ^e] RSduK(KUf � iXv1VXd+Y H KET���v ^o]�� Y H L�R
� i�� ^ ���mK�f � i*� ��^ � ^ v � h�T��uR�K���V[K(iuh{K¹h ^ L�duT ]_� R ^ iJ� ��^ L�dXVXY�T�Y ��^ i¦R � H[� h H!] K���V ��] K.R�K(�mK{§
] T�� HX^ V ] R ^ i�RSY�T�iufXT ] f°� ^e]�© RSY�T�Y ��^ i¦RcT ] K�duK ] � ^e] L�K�f � iET���K(� Y_K(iuR ^ � RSK�h ^ iufXR ^ i
�X�<�¹��� �
�X�<�¹���ä� L�d[��K(L*K(i�Y¥R�T d¦T ] T�L�K(Y_K ]���� K�f«�mL � Y H T�iuf°¡£T�Y_K ] L�T�i?T���v ^e]_� Y H L76ÃM{p98:6<;'89�
= ZäRSK�Y�Y � iXv1f ��> K ] K(i�Y���Z-T«��K(� duT ] T�L�K(Y�K ] R{¬<� ^ h(T�� ^o] vo� ^ �¦T��¹h ^ L�d¦T ]�� R ^ iuR�h(T�i·�uK
duK ] � ^o] L�K�f�¬�� � Y H°^o] � � Y HX^ V[Y�vmT�dEd�K�iuT���YSZ � G�H VuR{¬JT*�eT ]�� K(Y�Z ^ ��R ^ ��Y���T ] Km¬JR�Vuh H TeR
�@?m�BA'C 6 M�8¨¬ED �FA'Cg� 6 M�l�8 ^o]:AGAGHX�BI	J@K 6 M 0 89¬mL�T(Z��uK � L�dX��K(L�K�igY_K�f ^ i�Y H T�Y.Teh(h�K(��K ] TU§
Y ^o] �
G�H K&h ^ L�dX��K(Y�K �X������� RSZ[RSY_K(L�h ^ L�d ]�� RSK�R�T�� ^o]�© RSY¥T�Y ��^ iJ¬�T&RSZ[RSY ^ � � h�T ]�] T(Z ^ �.M�len
��VX����h�VuRSY ^ L H T ] fg� ��] K�fEM�lU§¨� � Y.d ]�^ h�K�R�R ^e] R�¬5T�iuf°TLDNMPO � §¨�uTeR�K�f � i�Y�K ] �¨Teh{KRQ9RSK�KTS � vX�
MVU G�H KWD�M-O �°� igY_K ] �¨Toh{K � R<Y H K \ K�P �uK�§¥M.� ^ T ] f«f�K(�mK(� ^ duK�f ��ZYX V � ����K(L � i�K�Y�T��9��6 0 8.Z
� Y.Toh{Y¥R.TeR.T H T ] fg��T ] K­d ]�^ v ] T�L�L�T��X��K¹f ]�� �mK ] � ^o] Y H K­RSZ[RSY ^ � � h�T ]_] T(Zm�
�X�<�¹��� L�T(ZE�uK?h ^ L�duT ] K�f
� � Y H Y�� ^E^ Y H K ]&H T ] f���T ] K?RSZ[RSY�K�L�R([]\_^ A M`6 p�8¸T�iuf
\#^�a �-J��Fb 6ÃMV;G8�[­T�� R ^ fgK�R � vei[K�f�Y ^ R�duK(K�f�§¨VXd&� ��^ � ^ v � h(T��uR�K��mVXK(iuh{K¸h ^ L�duT ]_� R ^ i�� � Y H
��VX���Ã§�h�VuRSY ^ L h H[� duR�� =�^ Y H RSZ[RSY�K�L�R � iuh���VufgK­T�R�ZXR�Y ^ � � h�T ]�] T(Z?L�TefgK ^ VXY ^ �¸T!� � iXK�T ]
T ]_] T�i[veK(L�K�igY ^ � fgK�f � h(T�Y_K�f·d ]_^ h{K�R�R ^e] R{� G�H Kc\#^ A M T�iufd\#^�a �-J��Fb d ]_^ Y ^ Y�ZgduK�R
h ^ i�Y¥T � i ] KURSduK�h{Y � �mK(��Z*leqet?M(tU§¨� � Ycd ]_^ h{K�R_R ^e] RcT�iuf%M�l<ªeªoª°Mà§¨� � Ycd ]_^ h{K�R_R ^e] R{�
G�H K­T ] h HX� Y�K�h�Y�V ] K ^ �,\#^ A M?T�iuf �X�<�¹��� T ] K�R � L � � T ] �fe ^ ��K(�mK ] ¬oY H K(Z0f �g> K ]�^ i«Y H K
��T(Z*Y H K�T ]�] TUZ � R�RSVXd[dX� � K�f � � Y H f[T�Y¥T � Y H KT\#^ A M�T ]�] T(Z � R�f ]_� �mK(i&� � Y H T�d ]_^ v ] T�L*§
L�T��[��K�d ]�^ h{K�R_R ^o] Q¨r ^ Y ^e]�^ � T�toneªoleªhU¹� HX� ��K �X������� VuRSKUR_D�M-O � Y�K�h H i ^ � ^ veZm� G�HX� R
� ToRSY­T�dXd ]�^ Toh H1� R¹R � L�dX��K ] T�iufEK(iuRSV ] K�R�Y H T�Y�Y H K H[� v H f[T�Y¥T�Y HX]_^ VXv H dXVXY ] K���V ��] KUf
�gZ�Y H K­RSZ[RSY ^ � � h�T ]_] T(Z � R�R�VuRSY�T � iXK�f5�
\#^�a �-J��Fb f ^ K�R�i ^ Y�RSVXdXd ^o] Y&f�ZgiuT�L � h�d ]�^ v ] T�L � iXv?T���v ^e]_� Y H L�R{� � ��© K �	?��FA'C ¬ � Y
H TeR��uK(K(i£fgK�R � veiXKUf°Y ^ fgK(Y_K�h{Y�R � L � � T ] RSK�veL�K(i�Y¥R ^ � � fgK�igY � h(T��¶��K(iXveY H �YecK(iuh�Km¬�Y H K
T���v ^e]_� Y H L � R�R � L�dX��K ] T�iuf-Y HX� R�K(iuT��X��KUR�T°�mK ] Z HX� v H fgK�iuR � YSZ ^ �.d ]�^ h�K�R�R ^e] RiQ9n�M(l
duK ] h HX� duRjU�Y ^Lk Y ^ i�R � � � h ^ iJ�
l%mGn�oqp9n ËÔÓ¨Ñ¥Ù�Ú�ËJ×�Î{ÏsrUÖ�ËÔÓ�Î{ÕñÊÌÞ í ÞSÞ�Û�ÕÌÛ�Ï¨ÑàÓ�Î{Ï�×�Î�Ï ï Î�ÕÌÛ�Þ�Ø�Õ ÑàÏ*t�ÊÌÎ{ÕñÎ{ì�ÊÌÞ_ÑàÕ í Ò�Ò�ÕÌÊÌÞ_Ñ¥ÓÔÊñÎ{Ù�Ë
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G�H K�duK ] � ^e] L�T�iuh�K ^ � �X�����u� fgK(duK(iuf�v ] K�T�Y_��Z ^ ��Y H K­T�dXdX� � h(T�Y ��^ iJ� G�H K��uK�RSY ^ i[K�R
T ] K*Teh HX� K(�mKUf�� ^o] �uT�i © Y ^ �¦T�i © h ^ L�d¦T ]�� R ^ iJ� b iEY H T�Y�h(ToRSKm¬�Y H K�RSZ[RSY ^ � � h�T ]_] T(Z � R
h ^ i�Y � igV ^ VuR���Z�RSVXdXd[� � KUf � � Y H fXT�Y¥T�¬X��K�Tof � iXv­Y ^ T&RSduK(K�f�§¨VXd��uK(Y_Y�K ] Y H T�i�YS� ^�^o] fgK ] R
^ ��L0T�vei � Y�V¦fgK ^ �mK ] R�Y¥T�iufXT ] f°� ^o]�© RSY¥T�Y ��^ iuR��
G�H K¹R�h(T�i ^ �J� ��^ � ^ v � h(T��X�uT�i © R�Q ^ iXK¹�mVXK ] Z­R�K���V[K(iuh{K¸T�vmT � iuR�Y�Tc�¦T�i © U�d ]�^ � � fgK�R�T�� R ^
�mK ] Z � i�Y�K ] K�RSY � iXv�d�K ] � ^e] L�T�i¦h{K�R�� HX� h H ¬ HX^ ��K(�mK ] ¬�T ] K*� � L � Y_K�f��gZ?Y H K�f � R © Toh(h{K�R_R
T�iuf-Y H K���K�iXveY H-^ �¹Y H K0��VXK ] Z1RSKU��VXK�iuh{Km�?a�R���K�R H T�����K(W�dX� T � i-� T�Y�K ] ¬¶Y H K�� ^ iXvoK ]
Y H K*�mVXK ] ZER�K���V[K(iuh{Km¬uY H K&��K�Y�Y�K ] Y H K&duK ] � ^e] L�T�iuh�K�R{� �X�������¤� RcY H V¦Rc�uK�RSY�R�V � Y_K�f
Y ^&� igY_K(iuR � �mK.h ^ L�duT ]_� R ^ i!Y�TeR © R�Y H T�i�Y ^ Y H K¹R�h�T�i ^ ��� ��^ � ^ v � h(T��u�uT�i © R{¬XK(�mK(i � � Y HX� R
� ToRSY.Y¥TeR © d ]_^ � � f�K�R�T i ^ Y � h{K�T��X��K�R�duK(K�f�§¨VXdJ�
G�HX� R ] K(d ^e] Y � R ^e] vmT�i ��� KUfETeR�� ^ ��� ^ �.R � RSK�h�Y ��^ iEl!d ] K�R�K(igY�R�Y H K&h�� TeR_R ^ �¸T���v ^o]�� Y H L�R
RSVXd[d ^o] Y_K�f%��Z �X�����u� �&�mK�h{Y ��^ iuR 0 T�iufEp�K(W�dX� T � iE� ]�� K�{uZ HX^ � Y H K�RSK*T���v ^o]�� Y H L�R
T ] K � L�d[��K(L*K(i�Y�K�f ^ i?T�� � i[K�T ] RSZ[RSY ^ � � h.T ]�] T(Zm���mK�h{Y ��^ i�q�v � �mKUR L ^e] K¹fgK(Y�T � � R ^ i�Y H K
H T ] fg��T ] Km¬<d¦T ] Y � h{V[� T ] ��Z ^ i-Y H K D�M-O � §9�¦TeRSKUf � i�Y�K ] �¨Teh{K*T�iuf%Y H K}| A ^ J fgK��mK(� ^ d�KUf

~ î ßW~ í
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� ^e] Y H K-T ]�] T(Zm� S � iuT�����Zm¬.R�K�h{Y ��^ i täv � �mKUR�R ^ L�KEduK ] � ^o] L�T�iuh{K°L�K�TeR�V ] K�f ^ i Y H K
d ]�^ Y ^ YSZ�duKm�

� �°��� �'� ����)*
!���������
G�H K&T���v ^e]�� Y H L � L�dX��K(L*K(igY_K(f&��Z �X�<�¹��� �uK(� ^ iXv R�Y ^ Y H K­fgZgi¦T�L � h�d ]_^ v ] T�L�L � iXv
h{� ToR�R�� G�HX� R.L ^ fgK(��T���� ^ �.Rc� ��^ � ^ v � RSY¥R�Y ^ h ^ L�duT ] K­� ��^ � ^ v � h(T���RSKU��VXK�iuh{K�R�� � Y H YS� ^
�uTeR � h ��c�������+-�
�%���.����/�
 �

� Y H K 
"&dwj

�����.&�������/ ^ � h H T ] Toh{Y�K ] R�Z
� Y H K ��/�
G�
�j������/ ^o] ��[L�g
�
"����/ ^ ��h H T ] Teh{Y_K ] R
ZXY HX� R ^ duK ] T�Y ��^ i � R�h(T�����KUf�T ) ��+ �

= Z&VuR � iXv*RSK ]�� KUR ^ ��RSVuh H K�f � Y ^ duK ] T�Y ��^ iuR�¬XT�igZ�RSK��mVXK(i¦h{KcL0TUZ­�uK�Y ] T�iuR9� ^e] L�K�f � igY ^
T�i�Z ^ Y H K ] RSKU��VXK�iuh{Km� G�H K.R�L�T�����K�R�YJigVXL*�uK ]5^ ��K�f � Y ^ duK ] T�Y ��^ i¦R ] K��mV ��] K�f�Y ^ h H T�i[veK
^ iXK.R�K��mVXK(iuh{K � igY ^ T�i ^ Y H K ]<� RæY H VuR�T�L�KUTeRSV ] K ^ ��Y H K�f � RSY¥T�iuh{K���K�YS��K(K(i­Y H K(L�� G�H K
h ^ L�dXVXY¥T�Y ��^ i ^ �<Y H K�K�f � Y¸f � R�Y¥T�iuh{K � R�Teh HX� K(�mKUf ��Z�f�ZgiuT�L � h�d ]_^ v ] T�L�L � iXv[¬�� H[� h H
h ^ i¦R � R�Y¥R ^ ��h ^ L�dXV[Y � i[v ] K�h{V ] R � �mK(��Z*T�i��	�
� L0T�Y ]_� W�¬g� H K ] K�� � R�Y H K���K(i[veY H?^ �
Y H K­R�K���V[K(iuh{K�R��
G�H K ] K�h{V ]_] K(iuh�K°K��mVuT�Y ��^ i h ^ L�dXVXY_K�f·��Z �X�<���u� h ^ L�K�R � ]�^ L Y H K1��K���� § © i ^ ��i
�mL � Y H T�iufä¡-T�Y�K ] L�T�i£T���v ^e]_� Y H L S � e ^ ��K(�mK ] ¬ � Y H TeR��uK(K(i¤TofXT�dXY_K�f-Y ^ h ^ �mK ] T
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G�HX� R � RæK��mV � �eT���K(i�Y�Y ^ 0 lh; H[^ V ] R Q ^e] M 0 fXT(ZXR<T�iuf�M(q HX^ V ] RjU ^ �Ji ^ ig§ RSY ^ d�h ^ L�d[VXY¥T(§
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G T��X��K�M � i¦f � h(T�Y�K�R<Y H K AGAGHX�BI	J@K R�h(T�i�Y � L�K Q � i�R�K�h ^ i¦fPU ^ i�f ��> K ] K(i�Y�� ^o]�© RSY¥T�Y ��^ iuR
Q5�uT�i © �fA�� ^ AGA�� M I a C § ] K(��K�TeR�K 0 MVUJ� � Y H d ]_^ Y�K � iuR ^ � f ��> K ] K(i�Y¶��K(iXvoY H � b Y � i¦f � h(T�Y�K�R
T�� R ^ Y H K­RSduK(KUf�§9V[d°� H K(i �X�������£� R�VuR�K�f � iuRSY_K�Tef5�
G�H K&� ^ iXveK ] Y H K���V[K ] Z?RSKU��VXK�iuh{K�R�¬XY H K­��K�Y�Y�K ] Y H K�RSduK(K�fm§9VXd � G�HX� R � RcL0T � i[��Z�fgVXK
Y ^ Y H K ] KURSY ]_� h{Y_K�fE�uT�iuf�� � Y Hä^ �.Y H K b ����f � R © RSZ[RSY_K(L�� HX� h H d ] K(�mK(i�Y¥R�Y H K0T ]�] T(Z
� ]�^ L �uK � iXv���K�f!T�Y � Y¥R<L�T�W � L*VXL ] T�Y_K � T­R HX^o] Y�R�K��mVXK(iuh{K.f ^ K�R i ^ Y ] K���V ��] K ¬ ^ i�Y H K
T ]_] T(Zm¬gY H K¹h ^ L�d[VXY¥T�Y ��^ i&Y ^ ��KORSdX� � Y � i�Y ^ RSK��mK ] T��XduTeR_RSK�R�� ��^ iuR�K��mVXK(i�Y���Z ¬�Y H K¹T ]�] T(Z
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