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H5I�JLKNM*OQPSRUTWV�MLX�Y[ZLV]\_^[T`I�^[KaKNM:bcKdY[Z�IG\eT�Mgf
\eKdY=hiMkjlf�mG^[TGT�nkMkjof�Zk^[TGTpY=\_j�j?Y=T�ZkMkj

q�X�^=r]MLV�s�\_j]V�Y

t�Y=uGu	^[X]V�mGM)X�MkZ�I�MLX�Z�I�MvT�w�xWy=xWz{P}|�MLuGV�MLKa~GX�MQzg�g�gz*P}Og�+upY=hiMkj

�C�-�k�o�=�G�g�g��� MduGX�^[u0^gj�M�Y�j]V�Y=V]\_j�V]\_ZoY=��ZLX]\eV�MLX]\_^[T�^=��m�\ehg\eV�Y=��ZL�GX]�iMkj+X�MLhg�G��Y=X]\eV��i��R�V*\_jQT�^[V�mGM:��T�Mkm
��X�^[K�Y=T������:�¡ [�?�-KN^¢mGML�£~G�GVd�`¤� g¥p¦��§�g�?�¡ �V�^.j�^[KNMaj]V�Y=V]\_j�V]\_Zkj¨^[T©X�Y=T�mG^[K«ª5Y=�e¬�jo��H5IG\_jQY=�e�_^lª�j¨V�^
Y=�GV�^[KdY=V]\_ZoY=�e�e�#mGM:��T�M�mGMLV�MkZLV]\_^[T­V]IGX�Mkj]I�^[�_mGj*\eT#V�MLX]KNj+^=��Y2�cY=�_j�MdmGMLV�MkZLV]\_^[T­X�Y=V�Mg� � M2Y=uGuG�e�®V]IG\_j
Y=�ehi^[X]\eV]IGK¯V�^.V]I�MN�_ML�iML�°�e\eT�MkjQ^=��hgX�Yk�®�_ML�iML�°\eKdY=hiMkj+Y=T�m#M:±�u0MLX]\eKNMLTWV�Y=�e�e�©Z�I�MkZ�¬©V]I�MCj]V�Y=V�MLKNMLTWV�^=�
V]I�M¨²)Mkj]V�Y=�eV�H5I�Mk^[X]�C��^[�e�_^lª�\eTGhaª�IG\_Z�I.X�MLhg�G��Y=X]\eV��2KdY=¬iMkj�ZL�GX]�iM%Zk^[T�j]uG\_ZL��^[��j�ª�\eV]I�^[�GV�Y=TW�CZk^[T¢V]X�Y[j]V
\eT��¡^[X]KdY=V]\_^[T³f�Y=T�mNV]IpY=V°Mkm�hiMkj5Y=X�M�X�MoY=�e�e�N^=�AV�MLTdhi^¢^�mNZk^[TWV]\eT¢�pY=V]\_^[T�jo� � M�Y=�_j�^¨mGM:��T�M�hi^¢^�mNZk^[TWV]\eT¢��b
Y=V]\_^[T�j�~GX�MoY=¬�\eTGhijofgª�IG\_Z�ICY=X�M5hi^¢^�maZoY=T�m�\_m�Y=V�Mkj/�¡^[X´H�berµ�GT�ZLV]\_^[T�jlfiZk^[X]T�MLX�j°Y=T�ma¶g�G�_Mkj�·i¸¹j�V�MLX]Ka\eTpY=V�^[X�jo�
� MQY=�_j�^aj�I�^oª�V]IpY=V�mGMLV�MkZLV]\_^[T`\_j)¥� g¦0\eKauGX�^l�iMkm�~¢��j]IpY=u0M%j�ZoY=�_M¨j�upY[ZkMg�
º.»W¼0½�¾*¿ �=À��g� Á ^[KauG�GV�MLX*s�\_j]\_^[T³f�²%Mkj]V�Y=�eV*H5I�Mk^[X]�if�Â�ML�eKaI�^[�eV]·CuGX]\eT�ZL\euG�_Mgf-�¡Y=�_j�MdmGMLV�MkZLV]\_^[T#X�Y=V�Mgf
hi^�^¢m.Zk^[T¢V]\eTW�pY=V]\_^[T³f	Zk^[X]T�MLX�jof�H�ber§�GT�ZLV]\_^[T�jof�V�MLX]Ka\eTpY=V�^[X�jof��_ML�iML�³�e\eT�Mkjo�
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�� � ��� Y=T�j2ZkMLV.Y=X]V]\_ZL�_Mgf�T�^[��j�uGX�^[u0^gj�^[T�j2�GT ZLX]\eV�JLX�M�mGM`X�nLhg�G��Y=X]\eV�n�j]V�Y=V]\_j]V]\��¢��M`u0^[�GX��GT
MLT�j�MLKQ~G�_M�mGM`Zk^[�GX]~0Mkj.nkZ�IpY=T¢V]\e�e�_^[TGT�nkMkjo� Á M�ZLX]\eV�JLX�M T³¸¹Mkj]V�upY[j�mGn:��TG\�� upY=X]V]\eX.m8¸ �GT KN^�mGJL�_M�mGM
X�nLhg�G��Y=X]\eV�ngf0KdY=\_jN��¤� [¥p¦��]�[�:�� �m���j]\eKauG�_M+KN^¢mGJL�_M�mGM*KdY=X�Z�I�MNY=�_noY=V�^[\eX�M���Y[ZkZLX�^[\_j�j�MLKNMLT¢V%\_j�^[V]X�^[u	Mkj
MLV�\eT�mGnLu0MLT�m�Y=TWV�jl���³Mkj´j�ML�G\e�_j´mGM�mGnLV�MkZLV]\_^[T�j�^[TWV/�G±Gnkj�upY=X��_Mkj´mG^[TGT�nkMkj°MLV´jo¸¹M:±�uGX]\eKNMLTWV£MLTaV�MLX]KNMkj°mGM
T�^[K*~GX�MQmGM)�cY=��j�j�Mkj�Y=��Y=X]KNMkjl���´¸ÒY=�ehi^[X]\eV]IGKNM*uGX�^[u	^gj�n%Mkj]V�Y=uGuG�e\��W��n+Y=��±��e\ehgT�Mkj�mGM%TG\e�iMoY=��m8¸ \eKdY=hiMkj
MLT­TG\e�iMoY=��mGM�hgX]\_jo����T�KN^[TWV]X�M��W��M2Zk^[T��¡^[X]KNnLKNMLTWV�� ��Y`V]I�nk^[X]\_M{mGM���Y©²)Mkj]V�Y=�eVof£�_Mkj�~	^[X�mGjamGMkj
^[~�r]MLV�jQm�Y=T�j*�_Mkj¨\eKdY=hiMkj*TpY=V]�GX�ML�e�_Mkj�j�^[TWV*V]X�JkjQj�^[�G�iMLT¢V+mGMkj*Zk^[�GX]~	Mkj+mGMNX�nLhg�G��Y=X]\eV�nC\eKauGX�^[~pY=~G�_M�MLV
j�^[TWVCmGnLV�MkZLV�Y=~G�_Mkj2j�Y=T�j2Y=��ZL�GT�M`\eT���^[X]KdY=V]\_^[T mGM�Zk^[T¢V]X�Y[j]V�Mgf�MLVd�c¸ÒY=�ehi^[X]\eV]IGKNM uGX�^[u0^gj�n{u0MLX]KNMLV2mGM
X�MLV]X�^[�G�iMLX���Y�uG�e�GupY=X]V´mGMkj/Zk^[TWV�^[�GX�j�\eT�mGnLu0MLT�m�Y=KaKNMLTWV°m��+Zk^[T¢V]X�Y[j]V�Mg����TamGn:��TG\eV�Y=��j�j]\�mGMkj�X]�GuGV]�GX�Mkj
mGMQ~	^[TGT�Mkj�Zk^[TWV]\eT¢�pY=V]\_^[T�jof��¢�G\-j�^[T¢V�mGM*~	^[T�j�ZoY=T�m�\_m�Y=V�j�u	^[�GX��_Mkj�Zk^[\eT�jlfp�_Mkj£r§^[T�ZLV]\_^[T�j�MLT�H MLV��_Mkj
V�MLX]Ka\eTpY=V�^[X�j2mGM`¶g�G�_Mkj]·i�! �^[��jduGX�^[�G�i^[T�j2nLhWY=�_MLKNMLT¢V"�¢��M{�e\_j�j�MLXN�_Mkj�Zk^[�GX]~	MkjCT�M.�cYk�i^[X]\_j�M`upY[jC��Y
mGnLV�MkZLV]\_^[T³�
# ¿ �o� ½ �%$ � �C� s�\_j]\_^[TdupY=X5^[X�m�\eTpY=V�ML�GXof�V]I�nk^[X]\_M)mGM���Y+²)Mkj]V�Y=�eVof�uGX]\eT�ZL\eu0M�mGM�Â�ML�eKaI�^[�eV]·if�T�^[K*~GX�M)mGM
�cY=��j�j�Mkj�Y=��Y=X]KNMkjlfG~	^[TGT�MQZk^[TWV]\eTW�pY=V]\_^[T³f	Zk^[\eT�jof[r]^[T�ZLV]\_^[T�j�MLT{H%f�V�MLX]Ka\eTpY=V�^[X�jof��e\ehgT�Mkj�mGM¨TG\e�iMoY=�³�
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H5I�MNY=\eK«^=�°V]IG\_j¨upY=u	MLX)\_j)V�^.mGM:��T�MNY�T�MLª KNMLV]I�^�m�V�^.mGMLV�MkZLV%X�MLhg�G��Y=XQZL�GX]�iMkj%\eT®m�\ehg\eV�Y=�´\eKdY=hiMkjo�
H5IG\_j°\_j�Y=T�\eKau	^[X]V�Y=T¢V°V�^[uG\_Z�\eT2Zk^[KauG�GV�MLX°��\_j]\_^[T³f�j]\eT�ZkM�X�MLhg�G��Y=X]\eVU�d\_j�^=�AV�MLT2Y¨uGX�^[u0MLX]V��dj?Y=V]\_j§�pMkmN~¢�
j]IpY=u0Mkj-Zk^[T¢V�^[�GX�jo��H5IG\_j�\_j�T�^[V�Y�Zk^[\eT�ZL\_mGMLT�ZkMgfg~G�GV�^[T*V]I�M�Zk^[TWV]X�Y=X]�ifWY�ZL�GX]�iM5^=�AV�MLT+IpY[j�V�^�~0M£j�KN^¢^[V]I
V�^�~	M+��\_MLª°Mkm®Y[j¨Y�Zk^[TWV�^[�GXo�+R�T�mGMkMkm8f8j�KN^¢^[V]IGT�Mkj�j)\_j%Y=T�\eKau0^[X]V�Y=TWVQML�_MLKNMLT¢V%V]IpY=V)Zk^[T¢V]X]\e~G�GV�Mkj¨V�^
ª�IpY=V+²)Mkj�V�Y=�eV]\_j]V�j����o��f³Ogy��´IpYk�iMdZoY=�e�_Mkm���hi^¢^�m®j]IpY=u0Mkj��Q�¡^[X]KdY=V]\_^[T ^[X¨j]IpY=u0M
�Uq�X��=hgTpY=TG· ���"!�KN^[TGh
^[V]I�MLX)ML�_MLKNMLTWV�j%MLTWV�MLX]\eTGh2\eT¢V�^CV]I�M*Zk^[Kau	^gj�\eV]\_^[T�^=�´hi^�^�m�j]IpY=u0Mkjof�ª�M�ZoY=T ZL\eV�Mgf�ª�\eV]I�^[�GV)~	ML\eTGh�M:±¢b
IpY=��j]V]\e�iMgf�Zk^[T¢�iM:±�\eVU�if�ZL�_^gj�Mkm�T�Mkj�jlfGj]�¢KaKNMLV]X]�.Y=T�m.Zk^[TWV]X�Y[j�Vo�#! j]V]X]��ZLV]�GX�MQj�Y=V]\_j§���¢\eTGha^[T�M%^[X�j�ML�iMLX�Y=�
^=��V]I�Mkj�M°uGX�^[u0MLX]V]\_Mkj�\_j/�iMLX]�*�e\e¬iML�e�QV�^)~0M°��\_MLª°MkmNY[j´Y�j]IpY=u0M�Y=T�m�\eV�j�Zk^[KauG�_MLKNMLTWV�Y=X]��\_j/V]I�MLTNZk^[T�j]\_m�b
MLX�Mkm�Y[j�V]I�M¨~pY[Z�¬�hgX�^[�GT�m8�°H5IG\_j�\_j�upY=X]V]\_ZL�G��Y=X]�e�.V]X]��M)�¡^[X�KdY=T{KdY[mGM¨^[~�r]MkZLV�j�ª�IG\_Z�I�Y=X�M)�iMLX]�.^=�AV�MLT
ZL�_^gj�Mkm8f0j]��KaKNMLV]X]\_Zgf0Zk^[TWV]X�Y[j]V�Mkm8f8Zk^[T¢�iM:± Y=T�m�IpYo�iM�j]KN^¢^[V]I�^[X)ML�iMLT j]V]X�Y=\ehgI¢V)~	^[�GT�m�Y=X]\_Mkjo��RUT�V]IG\_j
ZoY[j�Mgf�V]I�M�uGX�^[u	MLX]V]\_Mkj+Y=~	^l�iMNZk^[�e��Y=~	^[X�Y=V�M�Y=T�m�X�ML\eT���^[X�ZkMdm�X�Y=KdY=V]\_ZoY=�e�e�®V]I�MNj]IpY=u0M+��^[X]KdY=V]\_^[T³��$��GV
KN^[X�M*\eTWV�MLX�Mkj]V]\eTGhg�e�`V]I�ML�{KdYk�`Y=�_j�^dZk^[T&%�\_ZLVo�('�^[X�\eT�j�V�Y=T�ZkMgf�\eT)'�\eh��*�gf �¢��^[V�Mkm{��X�^[K,+¨Y=TG\e·oj?Y-����.���f
Zk^[TW�iM:±�\eV��0/�ML�iMLT�Y=uGuGX�^o±�\eKdY=V�M21�Zk^[T&%�\_ZLV�j�ª�\eV]I�j]��KaKNMLV]X]��Y=T�m2\eV�\_j5T�^[V�Y=�eª5Yk��j�^[~W��\_^[��j�V�^�mGMkZL\_mGM
ª�IpY=V�\_j£V]I�M�j]IpY=u0M�Y=T�mNª�IpY=V�\_j°V]I�M�~pY[Z�¬¢hgX�^[�GT�m8�´RUT3���o�4��fWV]I�M�ML�_MLKNMLTWV�Y=X]��hiMk^[KNMLV]X]\_ZoY=�	uGX�^[u0MLX]V]\_Mkj

'�\ehg�GX�M-�65 Á ^[T¢�iM:±�\eVU�®\_jQ^=��V�MLT©KN^[X�MNj�Y=�e\_MLT¢VQV]IpY=T�j]�¢KaKNMLV]X]�i� � Ma��j]�pY=�e�e�®j�MkMaV]I�MNKN^gj]VQZk^[TW�iM:±
upY=X]V�j¨Y[j�V]I�M�j]IpY=u	Mgf8Y=T�m�V�MLT�m V�^2Zk^[T�j]\_mGMLX)ª�IpY=V)\_j��_M:��V¨Y[j�V]I�M*~pY[Z�¬¢hgX�^[�GT�m#Y=�eV]I�^[�GhgI®\eV�\_j)KN^[X�M
j]��KaKNMLV]X]\_Z7/8!��AV�MLX9+¨Y=TG\e·oj�Y:����.��;1

ZL\eV�Mkm�Y=~	^l�iMQIpYo�iMQ~0MkMLT`ZoY=�e�_Mkm{���[�L¦����6<>=?	@�:¦c�4< ¦;�:��H5I�ML��Y=X�M*V]I�M¨KN^gj�V�j]\eKauG�_M+Y=T�m�ª�\_mGML�e�.\eT�mGMLu0MLT�b
mGMLTWV�hiMk^[KNMLV]X]\_ZoY=�-uGX�^[u0MLX]V]\_Mkj�V]IpY=V��¢\_ML�_m�V]I�M)�¡^[X]KdY=V]\_^[T`^=��u	MLX�ZkMLuGV]�pY=��j]IpY=u0Mkjo� ��T�M*^=��V]I�MQKdY<r§^[X
j]V�Y=V�MLKNMLT¢V�j+^=��²)Mkj]V�Y=�eV]\_j�V�jQª5Y[j¨V]IpY=VQV]I�Mkj�MNupY=X]V]\�Y=�£hiMkj�V�Y=�eV�j*mGM:��T�MkmA=[�§ 6�o���A¥B=d��Ykª�jC/AV]IpY=VQ\_jQI�^oª
ML�_MLKNMLTWV�Y=X]�2^[~�r]MkZLV�j�Y[j�j�MLKQ~G�_M�V�^¨�¡^[X]K j]IpY=u	Mkj@1´^[X(DN����El�A¥B=���Ykª�jF/AI�^lª V]I�ML�CZk^[T&%�\_ZLV�Y=T�mC\eTGIG\e~G\eVG1:�
! j]\eKauG�_M�~G�GV£\eKauGX�Mkj�j�\e�iM�\e�e�e��j]V]X�Y=V]\_^[T.^=�³V]I�M�X�ML�_ML�[Y=T�ZkM)^=�³KdY[j]¬�\eTGhQ\_jH'�\eh���z��/H5I�M��e\eT�M�^=�³V]I�M��_M:�AV§b
IpY=T�m{j]\_mGM¨\_j�uGX�Mkj�MLT¢V�^[T{V]I�M%X]\ehgI¢V§bcIpY=T�m`j�\_mGMg�£RUV�\_j�T�^[V��iMLX]�.m�\JIdZL�G�eV�V�^a��T�m.\eVofG~G�GV�\eV�hiMLT�MLX�Y=�e�e�
V�Y=¬iMkj�j�^[KNM%V]\eKNMg�LK ^[X�Mk^o�iMLXof�\ ��ª°MQY=X�MQT�^[V�Ykª5Y=X�M*^=��V]I�M%�_M:��V§bcIpY=T�m.��hg�GX�Mgfpª°M*j]\eKauG�e�.mG^aT�^[V�j�MkM
\eV�^[T.V]I�M)X]\ehgIWVo�M'�^[�e�_^oª�\eTGhChiMkj]V�Y=�eV]\_j]V�jof�V]IG\_j�m�\_j�Y=uGu0MoY=X�Y=T�ZkM%\_j�m���M)V�^�KdY[j]¬�\eTGh�f�V]IpY=V�\_j�V�^�j�Yo�CV]I�M
j]IpY=u0M�^[T V]I�M��_M:��V)\_j�T�^2�_^[TGhiMLX%V]I�M*~0Mkj]V)\eTWV�MLX]uGX�MLV�Y=V]\_^[T�^[T�V]I�M*X]\ehgI¢Vo�*RUT�mGMkMkm8f8ª�M�\eTWV�MLX]uGX�MLV¨V]I�M
�_^�ZoY=��\eT¢V�MLX�j�MkZLV]\_^[T#Y[j)V]I�MaZLX�^gj�j�\eTGh2^=��V�ª�^{^[~�r§MkZLV�jl�N$5ML�i^[T�m�V]I�Mkj�M�rµ�GT�ZLV]\_^[T�jlf8ª°MNY=X�M�\eT�ZL�e\eT�Mkm�V�^
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'�\ehg�GX�M¨z&5 K�Y[j]¬�\eTGh���H5I�M���hg�GX�M¨^[T.V]I�M)�_M:�AV5\_j�uGX�Mkj�MLTWV�^[T.V]I�M)X]\ehgIWV�~G�GV�\_j5T�^[V�V]I�M���X�j]V�\eTWV�MLX]uGX�M:b
V�Y=V]\_^[T{^[T�M)��j��pY=�e�e�CIpY[jofGj�\eT�ZkM)ª°M)uGX]\e��\e�_MLhiM%hi^¢^�m2Zk^[TWV]\eT¢�pY=V]\_^[T�jof�j��¢KaKNMLV]X]�2Y=T�m{Zk^[TW�iM:±�\eV��0/¡Y<��V�MLX
� MLX]V]I�ML\eKNMLX �ÒOgy��;1

uGX�^[�_^[TGhWY=V]\eTGhdV]I�M��e\eT�Mkj�Y[j�j�V]X�Y=\ehgIWV�Y[j�u	^gj�j]\e~G�_Mg� K`^[X�Mk^l�iMLXofGV]I�M�X�Mkj]�G�eV]\eTGhNj]IpY=u0Mkj�Y=X�M�Zk^[T¢�iM:±0f�Y=T�m
ML\eV]I�MLXQIpYk�iMaupY=X�Y=�e�_ML�£j�\_mGMkj¨^[X*Y=X�Maj]��KaKNMLV]X]\_Zg�Nq��GV¨V�^[hiMLV]I�MLXof�V]I�Mkj�MauGX�^[u0MLX]V]\_Mkj*Y=X�M�u0MLX�ZkMLuGV]�pY=�e�e�
j�V]X�^[TGhiMLX*V]IpY=T�V]I�Ma��X�j]V+Zk^[TWV�^[�GXNY=T�m#KdY=¬iMd\eV+m�\_j�Y=uGu	MoY=X+\eT�Y�uGX�MoY=V]V�MLTWV]\e�iM2M:±�Y=Ka\eTpY=V]\_^[T³�`H5IG\_j
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�f³ª�MdmGM:��T�MaKNMoY=TG\eTGh[���G�£hi^�^¢m®Zk^[T¢V]\eTW�pY=V]\_^[T­~GX�MoY=¬�\eTGhij¨V]IpY=V¨X�MLuGX�Mkj�MLT¢V*Zk^[X]T�MLX�jof
r§�GT�ZLV]\_^[T�j�Y=T�m2V�MLX]Ka\eTpY=V�^[X�jl� � M¨j]I�^lª j�^[KNM%M:±�u	MLX]\eKNMLT¢V�j�\eT |�MkZLVo� ��f�~	M:�¡^[X�M¨Zk^[T�ZL�e��m�\eTGh��

	�
*O�	�




�  [¥p¦��]���L¦��?¥��<�g�?�¡�[¥p¦��
	L¦�	�¤k¦��� g¥® 
���� o �� �  [¥p¦��A¥��G�g¦��¡ [¥�� �

� " �%�%& �����������)(+�5������� �+�	���*��� ���������� �
	���
���
���������������������
! "�#
����$ %�&��

�³MLV('�~0M%YQX�MkZLV]\ ��Y=~G�_M¨uG��Y=T�M%ZL�GX]�iMg� � M%j�Y=KauG�_M)' ª�\eV]I�Y+j�Y=KauG�_M��_MLTGhgV]I�M �¢�pY=�	V�^+*+Y=T�m2ª°M%ZoY=�e�,.- f��e�e�ef ,./ V]I�MCj�Y=KauG�_Mkm u0^[\eTWV�jl� !5V+MoY[Z�I ,10 ª°M�Y[j�j�^�ZL\�Y=V�MaV]I�M2Y=uGuGX�^k±�\eKdY=V�MCm�\eX�MkZLV]\_^[T32 0 ^=��V]I�M
V�Y=TGhiMLTWVNY=V ,10 f�Zk^[KauG�GV�Mkm#�AX�^[K Y{Z�I�^[X�m#~0MLV�ª�MkMLT ,.0 Y=T�m�Y=T�^[V]I�MLX�ZL�GX]�iMNu0^[\eTWV+~	MLVUª°MkMLT ,10 Y=T�m,1054!6 Y=V��G±GMkmdm�\_j�V�Y=T�ZkM�^=� ,10 ��'�^[X(798;:<8>=´fWª°M�ZoY=�e�@?+2 0�A 2 0%B 2 0DC�6 f¢V]I�M�m�\��8MLX�MLT�ZkM�~0MLV�ª°MkMLT2VUª°^
Zk^[T�j�MkZL�GV]\e�iM�V�Y=TGhiMLTWV�Y=TGhg�_Mkjl�9/�H5IG\_j°\_j5Y=�_j�^�Y=T2Y=uGuGX�^o±�\eKdY=V]\_^[T{^=�³V]I�M�ZL�GX]�gY=V]�GX�Mg� 1 !�j�j]�GKNM�V]IpY=VE'
\_j�Y=TC\_j�^[V]X�^[uG\_Z�j]V�Y=V]\_^[TpY=X]�CX�Y=T�mG^[K ª�Y=�e¬dª�\eV]I�\eT�mGMLu0MLT�mGMLTWV�\eT�ZLX�MLKNMLTWV�j
/AV]IpY=V°\_j�V�^+j�Yk�CY*m�\_j�ZLX�MLV�M
Y=uGuGX�^k±�\eKdY=V]\_^[T#^=��Y $°X�^lª�TG\�Y=T©KN^[V]\_^[T 1)Y=T�m�V]IpY=V¨MoY[Z�I©j�V�MLu�^=��V]I�M�ª�Y=�e¬ IpY[j¨YC�_MLTGhgV]I M �W�pY=�/V�^*¢�dH5I�MLT³f³V]I�MF?+2 0 Y=X�Ma\eT�mGMLu0MLT�mGMLTWV�Y=T�m®\_mGMLTWV]\_ZoY=�e�e�©m�\_j]V]X]\e~G�GV�Mkm X�Y=T�mG^[K��gY=X]\�Y=~G�_Mkjof³�GTG\ �¡^[X]K«\eTG BIH�JKH�L �#'p^[XI2�M GON JKH�L fG�_MLV���j�Zk^[KauG�GV�M¨V]I�M)uGX�^[~pY=~G\e�e\eV��QP G 2 J = L V]IpY=V��¡^[X�Y=�e��:�f!R ?+2 0 R�8;2���'GX�^[K
V]I�M¨j]V�Y=V]\_^[TpY=X]�{Y=T�m2V]I�M%\eT�mGMLu0MLT�mGMLT�ZkM*Y[j�j]�GKauGV]\_^[T³fGª°MQj]\eKauG�e�2IpYk�iMP G 2 J = L�ATS 2HVU /IW
'�^[X�Y2j]V�Y=V]\_^[TpY=X]�®X�Y=T�mG^[K�ª5Y=�e¬	f-V]IG\_j¨uGX�^[~pY=~G\e�e\eVU�®~	MkZk^[KNMkjQ�iMLX]��j�KdY=�e�cf�ª�IpY=V�ML�iMLXX2.KdYk��~0Mgf�Y[j
j�^�^[T{Y[j5V]I�M)ª�Y=�e¬d\_j5�_^[TGhNMLT�^[�GhgI³�M!�j�j��GKNM�V]IpY=V�ª�M%^[~�j�MLX]�iM¨Y+ZL�GX]�iMY'�ª�\eV]IZ=\[;7)j�Y=KauG�_Mkj�j]��Z�I
V]IpY=V��¡^[XaY=�e�V:?f]R ?+2 0 R�8^2�f�ª�\eV]I>P G 2 J = L �iMLX]�­j]KdY=�e�c��H5I�MLT�V]I�MLX�M2\_j��e\eV]V]�_M.Z�IpY=T�ZkM.V]IpY=VF' \_jNY
X�Y=T�mG^[K ª�Y=�e¬0����V]I�MLX]ª�\_j�Maj�Y=\_m8f0V]I�MLX�M�\_j)ZkMLX]V�Y=\eTG�e�­�`¤� [¥p¦��]�[�:�� NYC~0MLV]V�MLX%M:±�uG��Y=TpY=V]\_^[T®V�^Q' V]IpY=T
Y+j]\eKauG�_M�X�Y=T�mG^[K ª�Y=�e¬CmGMkj�ZLX]\euGV]\_^[T³fpY=T�m�V]IG\_j°\_j5ª�IpY=V�Â�ML�eKaI�^[�eV]·)uGX]\eT�ZL\euG�_M¨Y[j�j�MLX]V�jo��Â�^oª�ML�iMLXof�ª°M
IpYk�iM¨V�^auGX�MkZL\_j�M%I�^lª j]KdY=�e��P G 2 J = L IpY[j�V�^�~	Mg�_.»%`�acb � bA¿$aedgf*	L¦ G 'ih L h � 	Q�ij´¥���¦�	 � 	L¦� ��%¤ ���G��	@�lk£�[¥ ��m�h � 	)¦	��	�¥�� D ��	:�¨ ��9�k�4D�� <�	@�� ��n'ihpoifP	L¦qXr Ats h m�uh ovfP	k¦iw � 	.�®¤� [¥p¥ 	]¤k¦�	
� �G� �]¤ ���G�4	� ��2 [¥ 	2 ��C¦	�&	\'ih"k�x���¦	�Q=Q[�7-�k�4D�� < 	G���[¥ ��< 	L¦2 Agy{z}|.6�~�0�~�/ R ?\2 0 R8¦	���i¦<xL	+¤��4<;<�¦	�&	FDN���[�;DN�4<�¦c�[¥B=B	:¥p¦#�=�[�?�¡�g¦��¡ [¥® ��IwioF� 	+¤��4<;<³¥�� D ��	:�* �� �k�4< � 	
�?	L¦�	�¤k¦��� g¥��+ ��Ew q�� G w L�A qXr���P G 2 J = L W /��21

�³MLV%��j¨Zk^[KaKNMLT¢V¨V]IG\_j¨mGM:��TG\eV]\_^[T³��'�\eX�j]Vof�q r \_j)V]I�M�TW�GK*~	MLX+^=�°u0^gj�j]\e~G�_Maj]�G~0ZL�GX]�iMkj)ª�I�MLT#Y=�e��V]I�M'ihCY=X�MaZL�_^gj�Mkm8�+R��£V]I�ML�®Y=X�M�T�^[V¨ZL�_^gj�Mkm8f8V]I�MLT�q r \_j¨Y=~	^[�GV%VUª�\_ZkMaV]I�M�TW�GK*~	MLX*^=��j]�G~0ZL�GX]�iMkjof8~G�GV
V]IG\_j¨m�\��8MLX�MLT�ZkMNj]IpY=�e��~0M+\eX]X�ML�_ML�[Y=T¢Vo�NH5I�MaTW�GK*~	MLX*^=�°�cY=�_j�M�mGMLV�MkZLV]\_^[T�j¨\_jQY=T®�GuGu0MLX%~0^[�GT�m®^=��V]I�M
M:±�u	MkZLV�Mkm`TW�GK*~	MLX%^=�£j]�G~0ZL�GX]�iMkj�Zk^[T¢V�Y=\eTG\eTGhZ=#j�Y=KauG�_Mkj�ª�I�MLX�M*V]I�MQV�Y=TGhiMLT¢V)�[Y=X]\�Y=V]\_^[T �_Mkj�j�V]IpY=T�2
ª�I�MLT{V]I�MY'ih+Y=X�M¨j]V�Y=V]\_^[TpY=X]�2X�Y=T�mG^[K ª5Y=�e¬�j
/�j�MkM �Ò���;1:�_.»%`�acb � bA¿$a���f*	L¦�w � 	®� �@� ��¤ �¢�@��	# ��  g¥ 	 ¦	�&	Z'ihpo�� 	-�L�"��¦	���i¦]w � �`�v����D7	]�[¥��A¥B=��@� < =i l ��
¤� [¥�¦�� ¥��G�g¦��¡ [¥ � �Q�[¥ �C [¥ <��N� � q�� G w L 8�� W /¡z 1

OPORQ4S�T U�T V



. �8��� ���:�:��¤ � �i 

!�j5YQm�\eX�MkZLV�Zk^[T�j�M �¢��MLT�ZkM)^=��V]I�M�mGM:��TG\eV]\_^[T³f�YQKNMoY=TG\eTGh[���G�0Zk^[T¢V]\eTW�pY=V]\_^[T{K*��j]V�Zk^[TWV�Y=\eT{j]�&IdZL\_MLT¢V]�e�
KdY=T¢�.j�Y=KauG�_Mkjo� K ^[X�M%uGX�MkZL\_j�ML�e�ifGª�M%KQ��j]V�IpYk�iM

=�� �������
	�
���������������
W

/¡O 1

��TG�e�2V]I�MQ�_^[hWY=X]\eV]IGK ^=��V]I�M¨upY=X�Y=KNMLV�MLX�j)Y=uGu	MoY=X�j�\eT�V]IG\_j���^[X]K*�G��Y���RUT{upY=X]V]\_ZL�G��Y=Xof$�Q\_j�T�^[V�Y[j�ZLX]��b
ZL\�Y=��Y[j�\eV�KdYk�`j�MkMLK \eT V]I�M+mGM:��TG\eV]\_^[T�^=�´KNMoY=TG\eTGh[���G�eT�Mkj�j /Aª°M�j]IpY=�e��Z�I�MkZ�¬�\eV�\eT�V]I�M+M:±�u0MLX]\eKNMLTWV�j
j�MkZLV]\_^[T 1:� !���V�MLXQj�^[KNMaV]X]\�Y=�_jof-ª°MdV�^¢^[¬ � A 7gf/Y=T�m©ª°MCj]IpY=�e�£j�MkMN\eT V]I�MNM:±�u	MLX]\eKNMLT¢V�jQV]IpY=VX�2ZoY=T
j�upY=T�Yd��Y=X]hiM*j�MLV�^=�£�gY=�e��Mkj�ª�\eV]I`T�^�m�X�Y=KdY=V]\_ZaZk^[T�j�M �¢��MLT�ZkMkjo�)R�T`V]I�M�j�Y=KNMQª5Yk�`X�MLuG��Y[ZL\eTGh q r ~W�q r���� \_jQT�^[V�X�MoY=�e�e�#\eKau	^[X]V�Y=T¢Vo� K`^[X�Mk^l�iMLXof<�.\_j*T�^[VNY�Zk^[KauG�_MLV�ML�e��Y=~�j]V]X�Y[ZLV�upY=X�Y=KNMLV�MLXaj]\eT�ZkM�\eV
Zk^[X]X�Mkj�u	^[T�mGj�V�^CV]I�M+Yo�iMLX�Y=hiM*T¢�GKQ~0MLX%^=�£hi^¢^�m�Zk^[T¢V]\eTW�pY=V]\_^[T�j%ª�M�^[~�j�MLX]�iMQ~¢�`Y[ZkZL\_mGMLTWV)\eT®Ydj�MLV�^=�
X�Y=T�mG^[K ZL�GX]�iMkjo� � M�ZoY=T2Y=�_j�^%\eT¢V�MLX]uGX�MLV�\eV£V]IG\_j£ª5Yk�>5-\ ��Y=T�ML�iMLTWV�IpY[j°Y%T¢�GKQ~0MLX�^=�0�cY=�_j�M�mGMLV�MkZLV]\_^[T�j
M �¢�pY=�0V�^Y�¢f�V]I�MLT2ª°M�IpYk�iM)V�^�Zk^[T�j]\_mGMLX�Y=~0^[�GVn� C�6 \eKdY=hiMkj�^=��ª�IG\eV�M�T�^[\_j�M�V�^*KdY=¬iM�\eV�Y=uGu0MoY=X5^[T�ZkMg�
RUT{uGX�Y[ZLV]\_ZkMgfpª°MQj�IpY=�e�-mGMLV�MkZLV�Ya�_^[V�^=�´^[~�r§MkZLV�jo��H5I�MLX�M:�¡^[X�Mgf	Y=�e�_^lª�\eTGh2Yaj�\eTGhg�_M)�¡Y=�_j�M¨mGMLV�MkZLV]\_^[T j�IpY=�e�
T�^[V%~0MaY[j¨ZLX]��ZL\�Y=�£Y[j%\ ��V]I�MLX�M�ª°MLX�MN^[TG�e�®Yd��MLª�^[~�r]MkZLV�j%V�^�~	MamGMLV�MkZLV�Mkm8� K ^[X�Mk^o�iMLXof�~	MkZoY=��j�M�V]I�M
T¢�GKQ~0MLX+^=�5�cY=�_j�MdmGMLV�MkZLV]\_^[T�j*~0^[�GT�mGjQV]I�MCM:±�u0MkZLV�Mkm©T¢�GKQ~0MLX+^=��hi^�^¢m Zk^[TWV]\eTW�pY=V]\_^[T�j+��X�^[K¯Y=~0^o�iMgf
V�Y=¬�\eTGh{� A 7QY=�e�_^oª�j�\eT.uGX�Y[ZLV]\_ZkM¨�_Mkj�j�V]IpY=T�^[T�M��¡Y=�_j�M%mGMLV�MkZLV]\_^[T³�
H5I�MC\eT�mGMLu0MLT�mGMLT�ZkM2Y[j�j]�GKauGV]\_^[T�^=��V]I�M�j]��ZkZkMkj�j�\e�iMNV�Y=TGhiMLTWVNY=TGhg�_MC�[Y=X]\�Y=V]\_^[T�j /�j]\eT�ZkMC\eVQ\_j�Y=T�Y=u�b
uGX�^o±�\eKdY=V]\_^[T2^=�8V]I�M�ZL�GX]�gY=V]�GX�Mgf�ª°M�j�IpY=�e�	Y=�_j�^%��j�M�V]IG\_j´V�MLX]Ka\eT�^[�_^[hg��1´\_j°ZL�_MoY=X]�e���cY=�_j�MgfWMkj�u	MkZL\�Y=�e�e�+�¡^[X
KN^gj�V£KdY=TdKdY[mGM�^[~�r§MkZLV�jl��H5IG\_j´\_j�M:±GY[ZLV]�e�aV]I�M�Y=\eKv^=�³Â�ML�eKaI�^[�eV]·�uGX]\eT�ZL\euG�_M65/ª°M�KNMoY[j]�GX�M�I�^oª ~pY[m
YQX�Y=T�mG^[K ª�Y=�e¬CV]I�M�ZL�GX]�iM�\_jo�/H�^+V]IG\_j�uG�GX]u0^gj�Mgf�ª°M�mGM:��T�Mkm2YQKNMoY[j]�GX�M /A\eT�V]I�M�uGI¢��j�\_ZoY=�	KNMoY=TG\eTGhB1
^[T­Y.ZL�GX]�iMgf�ª�IG\_Z�I�\_j¨V]I�MCj]\e·oMd^=��Y{Zk^[TGT�MkZLV�Mkm�Zk^[Kau0^[T�MLTWV+ª�I�MLX�MdV]I�Md�[Y=X]\�Y=V]\_^[T�^=�5V]I�MdV�Y=TGhiMLTWV
\_j��_Mkj�jaV]IpY=T�Y hg\e�iMLT V]IGX�Mkj]I�^[�_m8� ! KNMoY=TG\eTGh[�A�G��hi^¢^�m­Zk^[TWV]\eTW�pY=V]\_^[T ~0ML�_^[TGhijaV�^�V]I�M.V�Y=\e��^=�)V]I�M
m�\_j�V]X]\e~G�GV]\_^[T2^=�-V]IG\_j5KNMoY[j]�GX�Mg��R�T�V]IG\_j�ª�Yo�if�ª°M%Y=�_j�^�mG^QT�^[V5T�MkMkm.YQuGX�MkZL\_j�M�KN^¢mGML�0^=��ª�IpY=V�Y¨hi^�^�m
Zk^[T¢V]\eTW�pY=V]\_^[T�j]I�^[�G�_m.~0MgfGj]\eT�ZkM%ª�M¨^[TG�e�C��j�M¨Y�X�^[�GhgI{KN^�mGML�³^=��ª�IpY=V�\eV�j]I�^[�G�_m2T�^[V�~0Mg�
� � ¿��´¿ � b � bA¿.aedgfP	k¦iw��g¥ � w�� ��	2¦Ox£ �¤ �¢�@��	G� x��A¦	� DN���[�;DN�4<°¦c�g¥B=?	:¥p¦ �<�[�:�¡�g¦��� g¥�2�k�2����A¥ GON JKH�L o� ���@�BD7	Q¦	���g¦cw �g¥ � w � ���4�4	Q¦	��	 �k�4D7	%¥ �BD � 	:�� �� �L�6D�� <�	G��o"! �&	:¥2�8;2 �$# q�� G w L 8;q�� G w � L W /AxB1f*	L¦�w��g¥ � w � � 	+¦Ox£ �¤ �¢�@��	G�N�G�G¤��{¦	���g¦VR ?+2.R&%;2��4<  g¥B=Xw �g¥ � w � o"! �&	L¥w(';w � # q�� G w � L 8;q�� G w L W /¡y 1

H5I�Mkj�MNuGX�^[u0MLX]V]\_Mkj+m�\eX�MkZLV]�e�©��^[�e�_^lª ��X�^[K /��21¨~G�GVQV]I�ML\eX+KNMoY=TG\eTGh`\_j*\eTWV�MLX�Mkj�V]\eTGh��3'�\eX�j]Vof�ª�I�MLT�V]I�M
�_MLTGhgV]Ia^=�	Y�ZL�GX]�iM�\_j-�G±�Mkm8fiY�ZL�GX]�iM�\_j�KN^[X�M�KNMoY=TG\eTGh[�A�G�Gª�I�MLT�\eV/\_j�Y[j�j�V]X�Y=\ehgIWV£Y[j�u	^gj�j]\e~G�_Mg�/|�MkZk^[T�m8f
ª�I�MLT32{\_jQ�G±GMkm8f/Y�j]KN^�^[V]I�ZL�GX]�iMd\_jQKN^[X�MCKNMoY=TG\eTGh[�A�G�5ª�I�MLT�\eVQ\_j*�_^[TGhiMLXof´Y=T�m©ª�M�Y=�eª5Yk��j*hWY=\eT
KNMoY=TG\eTGh[���G�eT�Mkj�j�~W�.Y[mGm�\eTGhNj�^[KNM)u	^[\eT¢V�j�ª�\eV]I�Y+�_^lª�ZL�GX]�[Y=V]�GX�Mg� ��T.V]I�M%^[V]I�MLX�IpY=T�m8f�ª°M¨j�MkM�V]IpY=V
ª�IpY=V�ML�iMLX(2aKdYk��~	Mgf�YNZL�GX]�iM%KdYk��~	MkZk^[KNM¨KNMoY=TG\eTGh[�A�G�³\ �/\eV�\_j5�_^[TGhdMLT�^[�GhgI³�L!�u0^gj�j]\e~G�_M%j�^[�e�GV]\_^[T
\_jNV�^®�G± Y�KdY<±�\eKdY=���[Y=�e��M`^=��2p� � M{j]IpY=�e��j�MkM.V]IpY=Vd~¢����^[X]~G\_mGm�\eTGh�ZL�GX]�iMkjdª�\eV]I X]\ehgI¢V�Y=TGhg�_Mkjof
KdY=T¢��ZL�GX]�iMkj�j]IpY=�e�8~	M%ML�e\eKa\eTpY=V�Mkm8�L!�T�^[V]I�MLX�Zk^[T�j�M �W��MLT�ZkM¨^=��V]I�M%uGX�^[u0MLX]V]\_Mkj�Y=~	^l�iM)\_j�V]IpY=V�Y+�iMLX]�

	�
*O�	�




�  [¥p¦��]���L¦��?¥��<�g�?�¡�[¥p¦��
	L¦�	�¤k¦��� g¥® 
���� o �� �  [¥p¦��A¥��G�g¦��¡ [¥�� �

KNMoY=TG\eTGh[���G�/ZL�GX]�iM*KdYk� Zk^[TWV�Y=\eT©Yd�_^[V�^=�£j]KdY=�e�_MLX�KNMoY=TG\eTGh[���G�/^[T�Mkjl��H5I�Mkj�M+ZL�GX]�iMkj%Y=X�MQ\eT hiMLT�MLX�Y=�
KdY[j]¬iMkma~¢�*V]I�M���Y=X]hiMkj]V£^[T�MN/AV]IG\_j�\_j´V]I�M�j]\eKauG�_Mkj]V�KdY=TG\ �¡Mkj]V�Y=V]\_^[TC^=�0KdY[j]¬�\eTGh¨j]\eT�ZkM�\eV´^�ZkZL�GX�j�ª�\eV]IG\eT
Y{j�\eTGhg�_MdupY=X]V]\�Y=��hiMkj]V�Y=�eVG1:� R�V+j�MkMLKNjQX�MoY[j�^[TpY=~G�_MdV�^ ML�e\eKa\eTpY=V�MdV]I�Mkj�MCZL�GX]�iML�_MLV�jof´Y=T�m#\eT V]I�M�j�Y=KNM
V]\eKNMgf�V]IG\_j�X�Mkm���ZkMkj�V]I�M`Y=KN^[�GT¢V2^=�Qj�V�^[X�Mkm�\eT��¡^[X]KdY=V]\_^[T³��H5I�M��¡^[�e�_^oª�\eTGh�mGM:��TG\eV]\_^[T³f�ZL��Y[j�j�\_ZoY=�e�e�
Y[m�Y=uGV�Mkm.��X�^[K ���2��f��¡^[X]KdY=�e\e·oMkj�V]IG\_j�KdY[j�¬¢\eTGhauGI�MLT�^[KNMLT�^[T³�_.»%`�acb � bA¿$a�� f*	L¦�w � 	*�)���;=i o 2�.¤� [¥p¦��A¥��G�g¦��� g¥��A¥`�d¤ ���@��	�'{o{� 	 �L� �N¦	���g¦�w � � DN���[�;Da�6< D7	]�g¥��
�A¥B=��@�B<�k´� �
��� w����%� D7	]�[¥��A¥B=��@�B<�k!w ����w # q�� G w L 8;q�� G w�� L o
��� w � �%� D7	]�[¥��A¥B=��@�B<�k!w��>w � # q�� G w L %;q�� G w � L o

H5IG\_j)KNMoY=T�j%V]IpY=VQYCKdY<±�\eKdY=�£ZL�GX]�iMamG^¢Mkj)T�^[V%Zk^[T¢V�Y=\eT#Y2j]V]X]\_ZLV]�e��KN^[X�M�KNMoY=TG\eTGh[���G�£ZL�GX]�iMNY=T�m�\_j
T�^[V�j]V]X]\_ZLV]�e��\eT�ZL�e��mGMkm{\eT�YaKN^[X�M%KNMoY=TG\eTGh[�A�G�-^[T�Mg�
� � ¿ �´¿ � b � bA¿.a;� fP	L¦Iw 6 kIw u � 	�¦Ox£ 0�[� 	 	:� 	:¥p¦NDa� �[� DN�4<HD7	]�[¥��A¥B=��@� < =W o ���¤� [¥p¦��A¥��G�g¦��� g¥��. g¥�¦	�&	
�L�6D�	*¤ ���G�4	�o ! �&	L¥ w 6�
 w u A
� o
���] o ���o !�j�j]�GKNM*V]IpY=V]w 6 Y=T�m�w u Y=X�MX�kbcKdY<±�\eKdY=�/KNMoY=TG\eTGh[�A�G�´Y=T�m V]IpY=V�w 6�
 w u��A�� � �³MLV���j)ZoY=�e�2 6 Y=T�mZ2 u V]I�ML\eX�X�Mkj]u	MkZLV]\e�iM)KdY<±�\eKdY=�8V�Y=TGhiMLTWV��[Y=X]\�Y=V]\_^[T�Y=T�mZ2 Aey\z}| G 2 6 J 2 u L ��H5I�MLTQw A w 6�� w u\_j�Zk^[TGT�MkZLV�Mkm8f	Y=T�m.~W�2q�X�^[u0^gj]\eV]\_^[T �)\eV�\_j�Y=�_j�^\�kbcKNMoY=TG\eTGh[���G�-j]\eT�ZkMq�� G w L 8 y{z}| G q�� G w 6 L J q�� G w u L�L 8;� W
|¢\eT�ZkM)w 6 Y=T�m w u Y=X�M)KdY<±�\eKdY=�³KNMoY=TG\eTGh[�A�G�cf.w 6iA w u A w 6�� w u � �

� 12� �C� ���0� � �*��� 34� �

RUTdª�IpY=V���^[�e�_^lª�jof�ª°M)Y=uGuG�e�NV]I�M�hi^¢^�mdZk^[T¢V]\eTW�pY=V]\_^[T{uGX]\eT�ZL\euG�_M�V�^+ZL�GX]�iMkj°\eT�hgX�ML�N�_ML�iML�	\eKdY=hiMkjo��RUV°\_j
TpY=V]�GX�Y=��V�^���j�M5V]I�M�V�^[u0^[hgX�Y=uGIG\_Z�KdY=uaª�IG\_Z�INuGX�^l�¢\_mGMkj°Y)Zk^[KauG�_MLV�M�X�MLuGX�Mkj�MLTWV�Y=V]\_^[T�^=��V]I�M5\eKdY=hiM � x4���
�³MLV��`~	M¨YahgX�Yk���_ML�iML�³\eKdY=hiMg�M'�^[X��ZM���f�ª°M¨Zk^[T�j]\_mGMLX�V]I�M%�GuGu	MLX��_ML�iML�-j�MLV

��� G � L�A! #" jl� Vo��� G "@L �$�&% J
Y=T�m.V]I�M)�_^lª°MLX��_ML�iML� b�j�MLV

� � G � L�A! #" jl� Vo��� G "@L 8$�&% W
H5I�M®V�^[u0^[hgX�Y=uGIG\_Z®KdY=u�^=�'� \_j.V]I�M®Zk^[�e�_MkZLV]\_^[T ^=�*V]I�M®�_ML�iML�%�e\eT�Mkj.V]IpY=V Y=X�M�V]I�M®~	^[�GT�m�Y=X]\_Mkj`^=�
Zk^[TGT�MkZLV�Mkm Zk^[Kau	^[T�MLT¢V�j�^=���_ML�iML�-j�MLV�jo�°H5I�MLX�M+Y=X�M¨�GuGu0MLX�Y=T�m.�_^lª°MLX��_ML�iML���e\eT�Mkjof�mGMLu	MLT�m�\eTGh�^[T�V]I�M
�cY[ZLV*V]IpY=V+V]I�ML�#Y=X�M�~	^[�GT�m�Y=X]\_Mkj�^=���GuGu0MLX�^[X*�_^lª°MLXa�_ML�iML�5j�MLV�jo� H5I�MC�_ML�iML���e\eT�Mkjof/\eT�mGM:±GMkm�~W�©V]I�M
Y[j�j�^�ZL\�Y=V�Mkm©hgX�Yo�®�_ML�iML�cf-MLT¢V]\eX�ML�e� mGMLV�MLX]Ka\eT�M��-� K`^[X�Md\eTWV�MLX�Mkj]V]\eTGhg�e�if/V]I�ML�©ZoY=T#~	MNMLK*~	MkmGmGMkm#\eT#Y
V]X�MkM�j]V]X]��ZLV]�GX�M�V]IpY=V5mGMLV�MLX]Ka\eT�Mkj(�.�Gu�V�^�Y¨KN^[T�^[V�^[T�M)Zk^[TWV]X�Y[j�V5Z�IpY=TGhiM ���Lx4����H5IG\_j�KNMoY=T�j°V]IpY=V5V]I�M
V�^[u0^[hgX�Y=uGIG\_Z%KdY=u.\_j�\eT�mGMLu0MLT�mGMLTWV�^=�/Zk^[TWV]X�Y[j]Vo� � M¨j]IpY=�e�³Y=uGuG�e�2V]I�M)hi^¢^�m2Zk^[TWV]\eTW�pY=V]\_^[T�mGMLV�MkZLV]\_^[T
^[TQ�_ML�iML���e\eT�Mkj�Y=T�mQj]IpY=�e�¢�¡^[X]hiMLV�Y=TW�QhgX�Yk�¨�_ML�iML��\eT���^[X]KdY=V]\_^[T³f[¬iMkMLuG\eTGh%^[TG�e�%V]I�ML\eX�hiMk^[KNMLV]X]�i�/H5I�M£V]X�MkM

OPORQ4S�T U�T V



�o� �8��� ���:�:��¤ � �i 

^=�-�_ML�iML�	�e\eT�Mkj�ZoY=T2~0M)Zk^[KauG�GV�Mkm2~W�dV]I�M 'pY[j�V ��ML�iML�³|�MLV�H�X�Y=T�j§�¡^[X]K �ÒzgO�f�z ������RUT�uGX�Y[ZLV]\_ZkMgf�V]I�M�hgX�Yo�
�_ML�iML�/V�Y=¬iMkjQYd��TG\eV�M�T¢�GKQ~0MLX¨^=�°�gY=�e��Mkj¨Y=T�m�ª°MaZoY=T®Z�I�^�^gj�M�V]I�M �W�pY=T¢V]\e·lY=V]\_^[T j]V�MLu®j]��Z�I®V]IpY=V%V]I�M
V�^[u0^[hgX�Y=uGIG\_Z)KdY=u{mGMLT�j�ML�e�2Zk^o�iMLX�j�V]I�M�\eKdY=hiMg�´R��-T�MkMkmGMkm8f�T�MLª hgX�Yo�C�_ML�iML�_j�Y=X�M%ZLX�MoY=V�Mkm2~¢�C~G\e�e\eT�MoY=X
\eT¢V�MLX]u	^[��Y=V]\_^[T ^=��V]I�M�^[X]\ehg\eTpY=��m�Y=V�Y�� H5IG\_jaKNMLV]I�^�m mG^�MkjaT�^[VdZLX�MoY=V�M.T�MLª ~GX�Y=T�Z�I�MkjN\eT V]I�M{V]X�MkM
j�V]X]��ZLV]�GX�M%j]\eT�ZkM�\eV5j?Y=V]\_j§�pMkj�Y*KdY<±�\eK*�GK uGX]\eT�ZL\euG�_Mg�#$�\e�e\eT�MoY=X�\eTWV�MLX]u0^[��Y=V]\_^[T`Y=�_j�^+upY=X]V]\�Y=�e�e��X�MLKN^o�iMkj
V]I�M)uG\ ±GML�e�e\e·lY=V]\_^[T`M��8MkZLV�Y=T�m.V]I�M��¡^[�e�_^oª�\eTGh�j�MkZLV]\_^[T�mGMLV�Y=\e�_j�V]I�M)\eKauG�e\_ZoY=V]\_^[T�j�^=�/\eTWV�MLX]u0^[��Y=V]\_^[T³�

� � ��3 �X����� � ���+& �����	�/� ���E���5�������
� M°j]IpY=�e�¢m�\eX�MkZLV]�e�QY=uGuG�e�%V]I�M°mGM:��TG\eV]\_^[Ta^=��hi^�^�mQZk^[TWV]\eT¢�pY=V]\_^[T�V�^��_ML�iML���e\eT�Mkj-^=�G\eKdY=hiMkjo� � M£Zk^[T�j]\_mGMLX
j?Y=KauG�_MkjQ^=���_MLTGhgV]I *��gY=X]�¢\eTGh�~	MLVUª°MkMLT �dY=T�m#z�f/Y=T�m©Mkj]V]\eKdY=V�MdV]I�Mdm�\eX�MkZLV]\_^[T­^=��V]I�MdV�Y=TGhiMLTWV�^[T
Y��_MLTGhgV]I����_Mkj�j�^[X�M �W�pY=��V�^�*¢��R�T�uGX�Y[ZLV]\_ZkMgf�ª�M2Y=�eª5Yk��jaZ�I�^�^gj�M�� A *{j]\eT�ZkMCª°M2M:±�u	MLX]\eKNMLT¢V�Y=�e�e�
Z�I�MkZ�¬iMkm®V]IpY=V��°IpY[m \eT�mGMkMkm©YCj�KdY=�e��\eT&%���MLT�ZkMg�*H5IG\_j)KNMoY=T�j)V]IpY=V%ª°M�Mkj]V]\eKdY=V�M�V]I�M�ZL�GX]�gY=V]�GX�Ma^[T
uG\_MkZkMkj�^=��ZL�GX]�iM%^=�-�_MLTGhgV]I2��X�^[K z*V�^�x���H5I�M)uGX�^¢ZkMkj�j5\_j5T�^[V�Zk^[KauG�_MLV�ML�e�C\eT¢�[Y=X]\�Y=T¢V�ª�\eV]I.X�Mkj]u0MkZLV�V�^
V]X�Y=T�j���Y=V]\_^[T�j)Y=�_^[TGh�V]I�MQZL�GX]�iM+j]\eT�ZkMQV]I�M*j]V�Y=X]V]\eTGhCu	^[\eT¢V�^=�´V]I�MQupY=X�Y=KNMLV�MLX]\e·lY=V]\_^[T®KdYk�{IpYo�iM*j�^[KNM
\eT&%���MLT�ZkMg� � I�MLT{ª°M*M:±�V]X�Y[ZLV��_ML�iML���e\eT�MkjofGª�MQZoY=T Z�I�^�^gj�M%V]I�MQY=uGuGX�^o±�\eKdY=V�M*TW�GK*~	MLX)^=��u	^[\eT¢V�j�u0MLX
uG\ ±GML�cf0Y=T�m{ª°M*��j]�pY=�e�e�.V�Y=¬iM*\eV�Y=~0^[�GV���� � MQZk^[KauG�GV�M+V]I�M*Y=uGuGX�^o±�\eKdY=V�M�ZL�GX]�gY=V]�GX�Mkj�~¢�{Z�IpY=TGhg\eTGh
V]I�Maj�V�Y=X]V]\eTGh.u	^[\eT¢Vof�Y=T�m©Y=uGuG�e�`V]I�M�hi^�^�m Zk^[T¢V]\eTW�pY=V]\_^[T#uGX]\eT�ZL\euG�_MaV�^2V]I�M���Y=X]hiMkj]V%�gY=�e��M*ª�I�MLT V]I�M
^ �8j�MLV��gY=X]\_Mkjo�
$�\e�e\eT�MoY=X°\eTWV�MLX]u0^[��Y=V]\_^[TCX�Mkm���ZkMkj£V]I�M�M��0MkZLV�^=�	V]I�M�uG\ ±�ML�e�e\e·lY=V]\_^[T³�´RUT�j]V�MoY[mN^=�8I�^[X]\e·o^[T¢V�Y=�0Y=T�ma�iMLX]V]\_ZoY=�
j�MLhgKNMLTWV�jof��_ML�iML�0�e\eT�Mkj5~0MkZk^[KNM�Zk^[T�ZoY=V�MLTpY=V]\_^[T�j�^=��uG\_MkZkMkj�^=�-I¢�¢u0MLX]~0^[��Y[MgfGj�MkM '�\eh��GO���RUTCupY=X]V]\_ZL�G��Y=Xof
YCZk^[X]T�MLXQY=V�X]\ehgIWVQY=TGhg�_M+uGX�^¢m���ZkMkj)�_ML�iML���e\eT�Mkj�ª�I�^gj�M+V�Y=TGhiMLT¢V%�[Y=X]\_Mkj)�_Mkj�j�X�Y=uG\_m��e�i�FK ^[X�Mk^o�iMLXof³V]I�M

0 1

1

'�\ehg�GX�M+O&5 ��ML�iML�-�e\eT�Mkj�\eT YdZk^[X]T�MLX)Y<��V�MLX�~G\e�e\eT�MoY=X�\eTWV�MLX]u0^[��Y=V]\_^[T³��H5I�MQ\eTWV�MLX]u0^[��Y=V�Mkm`�_ML�iML���e\eT�Mkj)Y=X�M
uG\_MkZkMkj�^=��I¢�¢u0MLX]~	^[��Y[M*Y=T�m.V]I�M%�gY=X]\�Y=V]\_^[T�^=��V]I�M¨V�Y=TGhiMLTWV�Y=X�M)�_Mkj�j�~GX]�GV�Y=�³V]IpY=T`Y�X]\ehgI¢V�Y=TGhg�_M

j?Y=KauG�e\eTGh+Y=T�mNV]I�M�Y=uGuGX�^k±�\eKdY=V]\_^[T2^=�8V]I�M�V�Y=TGhiMLT¢V°~¢�NZ�I�^[X�m�Y=TGhg�_Mkj£\_j°M �W�G\e�gY=�_MLTWV°V�^¨X�MLhg�G��Y=X]\e·oM�V]I�M

	�
*O�	�




�  [¥p¦��]���L¦��?¥��<�g�?�¡�[¥p¦��
	L¦�	�¤k¦��� g¥® 
���� o �� �  [¥p¦��A¥��G�g¦��¡ [¥�� �6�

V�Y=TGhiMLTWV�Y=TGhg�_Mg� !�j�Y)Zk^[T�j�M �¢��MLT�ZkMgf¢Y=Ta\eX]X�MLhg�G��Y=X´ZL�GX]�iM�KdYo��Y=uGu0MoY=X´j]KN^�^[V]IdY=V�j�^[KNM5\eTWV�MLX]KNMkm�\�Y=X]�
j�ZoY=�_Mg� � M°Y[m�Ka\eV³V]I�M/�¡^[�e�_^oª�\eTGh%Y<±�\_^[K:5 �µY5X]\ehgIWV/Y=TGhg�_M´ZoY=TGT�^[V�~0M´Y5hi^�^¢mQZk^[TWV]\eTW�pY=V]\_^[T&����H5I�MLX�M:�¡^[X�Mgf
ª°M¨KQ��j]V�Z�I�^�^gj�M%V�Mkj]V��gY=�e��Mkj�^=��2aj]KdY=�e��MLT�^[�GhgI j�^�V]IpY=V�Yaj�Y=KauG�_Mkm`Y=T�m.\eTWV�MLX]u0^[��Y=V�Mkm�X]\ehgI¢V�Y=TGhg�_M
ZoY=TGT�^[V/~	M°mGMLV�MkZLV�MkmaY[j/Y�hi^�^¢m*Zk^[TWV]\eTW�pY=V]\_^[T³� ��T '�\eh��[O�Y=X�M°uG�_^[V]V�Mkm+V]I�M£�_ML�iML���e\eT�Mkj�\eT�Y�X]\ehgIWV´Y=TGhg�_M
\eT�V]I�M�j �¢�pY=X�M GON J 7 L uW�� �^[T�M�^=�³V]I�Mkj�M��e\eT�Mkj5j]I�^[�G�_mC~0M�YQhi^¢^�mdZk^[T¢V]\eTW�pY=V]\_^[T³fpY=T�mC\eTCupY=X]V]\_ZL�G��Y=X5V]I�M
^[T�M�upY[j�j]\eTGh+V]IGX�^[�GhgI�V]I�M�u0^[\eTWV G 6u J 6u L � ! j]\eKauG�_M�Zk^[KauG�GV�Y=V]\_^[T{j]I�^oª�j�V]IpY=V�V]I�M�KdY<±�\eKdY=�0�[Y=�e��M�^=�?+2a^[T{V]IG\_j��e\eT�M%\_j�Y=uGuGX�^k±�\eKdY=V�ML�e�.hg\e�iMLT{~¢�2�� ��� Agz����	� ��
 S N W �9� B N W N��
� [ *N W N�� � [ G B N W N��
� [ * L u U J
Y=T�m{ª�MQZoY=T`X�MoY[j�^[TpY=~G�e�.V�Y=¬iM 2�� ��� A�z����	� ��
 G 6u�� L ��H5IG\_j����GT�ZLV]\_^[T \_j�\eT�ZLX�MoY[j]\eTGhCª�\eV]I�X�Mkj]u0MkZLV�V�^ *Y=T�m`\_j�M �¢�pY=�-V�^ � � ��^[X�* A 7+Y=T�m 7 W � �¡^[X]* A � ��H5IG\_j��e\eKa\eV�j�V]I�MQ�[Y=�e��M+^=�<?+2N\eT V]I�M¨X�Mkj�MoY=X�Z�I®^=�
hi^�^¢m.Zk^[T¢V]\eTW�pY=V]\_^[T�jo�

� � �������³�	����� ���/�	!k���034���+��� ���*& 
 �*� �C� 
p���E��� 
 �������
� M�T�^oª ��^�ZL��j�^[TCV]I�M)Z�I�^[\_ZkM)^=�³V]I�M)j�Y=KauG�_M��_MLTGhgV]IQ*Wf�ª�IG\_Z�I2uG��Yo��j�V]I�M�X�^[�_M�^=�/Y¨j�ZoY=�_M�upY=X�Y=KNMLV�MLXo�
!�ZL��Y[j�j�\_ZoY=�	j�^[�e�GV]\_^[T2ª�^[�G�_mC~0M�V�^*u0MLX§�¡^[X]K YQKQ�G�eV]\_j�ZoY=�_M¨Y=TpY=�e��j]\_j�Y=T�m�mGM:��T�M)YQhi^�^¢m�Zk^[TWV]\eT¢�pY=V]\_^[T
Y[j*Y�ZL�GX]�iMdª�IG\_Z�I�j?Y=V]\_j§�pMkjQ^[�GX*uGX]\eT�ZL\euG�_MN�¡^[X*j�^[KNMd�[Y=�e��MC^=��V]I�Mdj�ZoY=�_Mg������Zk^[�GX�j�Mgf�V]I�MdTW�GKQ~0MLX
^=��V�Mkj�V�Mkm�j�ZoY=�_Mkjaj]I�^[�G�_m�~	M�\eT�Zk^[X]u0^[X�Y=V�Mkm­\eT�V]I�M2mGM:��TG\eV]\_^[T�^=��V]I�MCT¢�GKQ~0MLXd^=���cY=�_j�M�mGMLV�MkZLV]\_^[T�jo�
H5IG\_j�j�V]\e�e�³�_MoYk�iMkj)Y�X�Y=TGhiMQ^=��u0^gj�j]\e~G�_M¨j�ZoY=�_Mkjo�°R��/ª°M¨ª5Y=TWV�V�^dmGMLV�MkZLV�V]I�MQj]KdY=�e�_Mkj]V�j�V]X]��ZLV]�GX�Mkjof�V]I�MLT
ª°M2j]I�^[�G�_m­Z�I�^¢^gj�MZ*`Y[j+j�KdY=�e��Y[j+u0^gj�j]\e~G�_Mgf�~G�GV+\eVaZoY=TGT�^[V�~	M�V�Y=¬iMLT Y=X]~G\eV]X�Y=X]\e�e��j�KdY=�e�c�®R�T�mGMkMkm8f
\eT`^[X�mGMLX�V�^CY=uGuG�e�{Â�ML�eKaI�^[�eV]·QuGX]\eT�ZL\euG�_Mgf	ª�MQIpYo�iMQV�^CZk^[KauG�GV�MQV]I�MQuGX�^[~pY=~G\e�e\eV��{V]IpY=V%Y=T`ML�iMLT¢V /A\eT
^[�GX�ZoY[j�M)hi^�^¢m�Zk^[TWV]\eT¢�pY=V]\_^[T 1�^�ZkZL�GX�j5\eT�Y*j�MLV�^=��X�Y=T�mG^[K ZL�GX]�iMkjo�#!��eV�MLX]TpY=V]\e�iML�e�ifGª°M%ZoY=T.Zk^[KauG�GV�M
V]I�M*uGX�^[~pY=~G\e�e\eV�� V]IpY=V�\eV%^�ZkZL�GX�j�\eT®j�^[KNM*ª�IG\eV�MQT�^[\_j�Mg��H5I�M+m�\ehg\eV�Y=�/KN^¢mGML�/^=�£ª�IG\eV�M+T�^[\_j�M*\_j�YCj�MLV
YC\c� \c�¹m �[Y=�e��Mkj)^[T©YChgX]\_m8�F$�� |¢IpY=TGT�^[T³¸¹j%V]I�Mk^[X]� �ÒOgO4��f�ª�MaZoY=T©Y[j�j�^�ZL\�Y=V�MQV�^�V]IG\_j%j�MLV)^=�°j�Y=KauG�_Mkj¨Y
�GTG\��¢��Md~pY=T�m�bc�e\eKa\eV�Mkm#���GT�ZLV]\_^[T#ª�I�^gj�Md��X�M �W��MLT�ZL\_MkjaY=X�MN~0ML�_^oª V�ª�\_ZkM�V]I�M�j�Y=KauG�e\eTGh X�Y=V�Mgf�j�^{V]IpY=V
Y�ª�IG\eV�MaT�^[\_j�MaZoY=T®V]I�MLT ~	M+��\_MLª°Mkm Y[jQY=T Y=TpY=�e��V]\_Z����GT�ZLV]\_^[T � $�����j]\eTGh.V]IG\_j%\eT¢V�MLX]u	^[��Y=V]\_^[T³f�\eV%\_j
^[~W��\_^[��j�V]IpY=V�\ ��ª�M¨�_^�^[¬�j�^[KNM%\eTWV�MLX]u0^[��Y=V�Mkm`m�\ehg\eV�Y=�-\eKdY=hiMQY=V��iMLX]�2�_^oª j�ZoY=�_MkjofG\eV�\_j�Y[j�j]KN^�^[V]I`Y[j
ª°Mdª�Y=T¢VC/¡Y=T�m©j�^�Y=X�MCY=�eKN^gj]V+Y=�e�£\eV�j¨�_ML�iML�°�e\eT�Mkj¨~¢�©|�Y=X�m8¸¹j*V]I�Mk^[X�MLK"1:� ��~W��\_^[��j]�e�if�V]IG\_jQmG^�Mkj¨T�^[V
KdY=¬iMNj�MLT�j�Mgf�Y=T�m�ª°MNZoY=TGT�^[VQ\eTWV�MLX]uGX�MLVQV]I�Mam�Y=V�Y�Y=VQY=X]~G\eV]X�Y=X]��j�KdY=�e�´j�ZoY=�_Mkjo�aH5I�MLX�M:�¡^[X�Mgf³V]I�Maj]\e·oM
^=�£V]I�M�j�Y=KauG�_Mkj�IpY[j�V�^�~	M*X�ML��Y=V�Mkm V�^.|¢IpY=TGT�^[T³¸¹j)X�Y=V�Mg�%RUT V]I�M*uGX�ML��\_^[��j)upY=X�Y=hgX�Y=uGI³f0ª°M+��j�Mkm V]I�M
~G\e�e\eT�MoY=X%\eTWV�MLX]u0^[��Y=V]\_^[T®~G�GV%V]I�M�Zk^[T�ZL�e��j]\_^[T�j)X�MLKdY=\eT®�GT�Z�IpY=TGhiMkm8�
!�T�^[V]I�MLX)ª5Yk� V�^�j�MkMQV]IG\_jof0\_j�V�^
X�MkM:±�Y=Ka\eT�M%Â�ML�eKaI�^[�eV]·)uGX]\eT�ZL\euG�_Mg� � M�ª�Y=T¢V�V]IpY=V�Y=T2\eKdY=hiM�^=�-ª�IG\eV�M)T�^[\_j�M�mG^�Mkj�T�^[V�Zk^[TWV�Y=\eT{KN^[X�M
V]IpY=T2^[T�M�KNMoY=TG\eTGh[���G�	j�V]X]��ZLV]�GX�M�~¢�NZ�IpY=T�ZkMg�´R��³ª°M�T�^oª j]KN^�^[V]I�YQª�IG\eV�M�T�^[\_j�MgfWV]IG\_j°IpY[j�V�^¨X�MLKdY=\eT
V]X]��M�j]\eT�ZkM5V]I�M�j]KN^�^[V]IG\eTGh¨j]I�^[�G�_maT�^[V´ZLX�MoY=V�M5KNMoY=TG\eTGh[���G�pj]V]X]��ZLV]�GX�Mkj´\eTaV]I�M5\eKdY=hiMN/�ZoY=��j�Y=�e\eV���uGX]\eT�b
ZL\euG�_M21:����T®V]I�MN^[V]I�MLXQIpY=T�m8f�j]\eT�ZkM�V]I�MNj�KN^¢^[V]IG\eTGh{IpY[j¨¬¢\e�e�_Mkm�IG\ehgI®��X�M �¢��MLT�ZL\_Mkjof³V]I�Maj�Y=KauG�_Mkj¨ª°M
Zk^[T�j]\_mGMLX�KQ��j]V�~0M��_^[TGhiMLXofGY=T�mdV]I�ML\eX5j]\e·oM�IpY[j£V�^*~	M�X�ML��Y=V�MkmdV�^QV]I�M�j�\e·oM�^=�³V]I�M�j]KN^¢^[V]IG\eTGhN��¬iMLX]T�ML�J���
/�H5IG\_j�mGMLT�^[Ka\eTpY=V]\_^[T KdYo��~	M�\eTpY=uGuGX�^[uGX]\�Y=V�M`j]\eT�ZkM�ª°M`ZoY=T���j�M Y�T�^[TG�e\eT�MoY=X�j�KN^¢^[V]IG\eTGh�� 1 H5I�M
Y=X]hg�GKNMLTWV�j�ª�MQmGML�iML�_^[u \eT�V]IG\_j�j�MkZLV]\_^[T��_MoY[m{V�^dV]IG\_j�Zk^[T�ZL�e��j�\_^[T 5°ª�MQZoY=T Z�I�^�^gj�M*Yaj?Y=KauG�_M¨�_MLTGhgV]I
^[TG�e�©mGMLu0MLT�m�\eTGh`^[T V]I�MCj]KN^�^[V]IG\eTGh`j�ZoY=�_MCj]��Z�I#V]IpY=VQª°MCZoY=T�Y=uGuG�e�©Â�ML�eKaI�^[�eV]·duGX]\eT�ZL\euG�_M2Y=V+Y=T¢�

OPORQ4S�T U�T V



�oz �8��� ���:�:��¤ � �i 

j�ZoY=�_M��¡^[X�V]I�M%j�Y=KNM)mGM:��TG\eV]\_^[T�^=�/hi^¢^�m2Zk^[TWV]\eT¢�pY=V]\_^[T�jo�(/A\c�¹Mg�/ª�M¨Y[j�j]�GKNM)V]IpY=V�V]I�M%ZL�GX]�iMkj�Y=X�M)V]X]\�Y=�_j
^=�/j]V�Y=V]\_^[TpY=X]�2X�Y=T�mG^[K ª�Y=�e¬�j�ª�\eV]I`Y+hg\e�iMLT`j�Y=KauG�_M)�_MLTGhgV]I³� 1 K ^[X�Mk^o�iMLXofpY+X�Y=T�mG^[K ZL�GX]�iM%ª�IG\_Z�I{\_j
T�^[VQY�hi^�^�m Zk^[T¢V]\eTW�pY=V]\_^[T�Y=V%V]I�Ma\eTG\eV]\�Y=�´j�ZoY=�_Mgf-mG^¢Mkj)T�^[V%~0MkZk^[KNMdY�hi^�^¢m�Zk^[TWV]\eT¢�pY=V]\_^[T­Y=V%��Y=X]hiMLX
j�ZoY=�_Mkjo��H5IG\_j���\_ML�_mGj�V]IpY=V�\eV�\_j���j�ML�_Mkj�j�V�^aj]KN^�^[V]I�ZL�GX]�iMkj�~0M:��^[X�MQmGMLV�MkZLV]\eTGhNhi^¢^�m.Zk^[TWV]\eT¢�pY=V]\_^[T�jo�
��T�Ma^=��V]I�Maj]\eKauG�_Mkj]VQY=T�m�KN^gj]V%\eT¢V]X]\eT�j]\_ZNZL�GX]�iMaj]KN^�^[V]IG\eTGh.KNMLV]I�^�m�\_j%V]I�M�KNMoY=T©ZL�GX]�[Y=V]�GX�MNKN^=b
V]\_^[T ���6�gf �oOGf �gfpO&�@��f�ª�IG\_Z�I`\_j�mGMkj�ZLX]\e~0Mkm.~W��V]I�M%upY=X]V]\�Y=��m�\��8MLX�MLTWV]\�Y=��M �W�pY=V]\_^[T

� '
��� A � u '

��� u J / 
 1

ª�I�MLX�M � \_j)V]I�Maj]KN^�^[V]IG\eTGh{upY=X�Y=KNMLV�MLX*Y=T�m � V]I�MdY=X�Z:bc�_MLTGhgV]I©upY=X�Y=KNMLV�MLXQ^=�5V]I�MaZL�GX]�iMNY=V¨j�ZoY=�_M � �
��MLV���j�ZoY=�e��2NV]I�M*Y=TGhg�_M¨^=��V]I�M%V�Y=TGhiMLT¢V�ª�\eV]I{X�Mkj�u	MkZLV�V�^CY+�G±�Mkm`m�\eX�MkZLV]\_^[T³� � M¨��j�M%V]I�M%�¡^[�e�_^oª�\eTGh
�_MLKaKdYauGX�^o�iMkm.�¡^[X�\eT�j]V�Y=T�ZkM%\eT0���6� ���
�£» � �©� dgf*	L¦�w�� 	@�= 4< �l� ¥B= � �a¦	�&	(D7	]�[¥�¤ �¢�@�<�g¦8���
	NDN g¦��¡ [¥$o ! �&	:¥{2"�L�i¦�� ��jH	G��¦	�&	(�L�4D7	F		� ���g¦��¡ [¥

� 2
��� A � u 2

��� u W / �61

H5I�Mkj�MQ\eT¢V]X]\eT�j]\_Z+I�MoY=V)M �¢�pY=V]\_^[T�j�/ 
 1�Y=T�m / �61�Y=X�M*T�^[TG�e\eT�MoY=X%~	MkZoY=��j�M*V]I�M+�_MLTGhgV]I�upY=X�Y=KNMLV�MLX � mGM:b
u0MLT�mGj)^[T � � /�R�T upY=X]V]\_ZL�G��Y=Xof0V]I�MQupY=X]V]\�Y=��mGMLX]\e�gY=V]\e�iMkj)ª�\eV]I�X�Mkj]u	MkZLV�V�^ � Y=T�m � mG^�T�^[V)Zk^[KaKQ�GV�Mg� 1
H5I¢��jof�\eV2\_j�\eKau0^gj�j]\e~G�_M`V�^�m�\eX�MkZLV]�e� j�^[�e�iM / �61CY=~0^o�iMgf�j]\eT�ZkM \eVd��X�j�V�X�M �¢�G\eX�Mkj�V�^­mGMLV�MLX]Ka\eT�M�V]I�M
Y=X�Z:bc�_MLTGhgV]I.upY=X�Y=KNMLV�MLX�ª�IG\_Z�I{ZoY=T2~	M��¡^[�GT�m�^[TG�e�d~W�Cj�^[�e�¢\eTGh:/ 
 1:�� �ML�iMLX]V]I�ML�_Mkj�jof�\eT{Y%��X�j�V�Y=uGuGX�^o±¢b
\eKdY=V]\_^[T³f	ª�M*ZoY=T T�MLhg�_MkZLV�V]IG\_j)mGMLu0MLT�mGMLT�ZkMgf8Y=T�m�V]I�M+M �W�pY=V]\_^[T ~0MkZk^[KNMkj�V]I�M+ZL��Y[j�j]\_ZoY=�-�e\eT�MoY=X�I�MoY=V
M �¢�pY=V]\_^[T³��H5IG\_j�ZoY=Td~0M�r§��j]V]\ �pMkmN~¢�aV]I�M��cY[ZLV£V]IpY=V�V]I�M�T�^[TG�e\eT�MoY=X�I�MoY=V�M �¢�pY=V]\_^[T�ZoY=TC~	M�Y[j]�¢KauGV�^[V§b
\_ZoY=�e�e�`X�MLV]X]\_ML�iMkm®~W�`X�MLupY=X�Y=KNMLV�MLX]\e·k\eTGh�V]I�MaZL�GX]�iMNY=V)X�MLhg�G��Y=X¨j�ZoY=�_Maj]V�MLu�V�MLT�m�\eTGh.V�^.���C/c|�MkM �Òz 
4��� 1
H5I¢��jof�\eT©V]I�Ma�¡^[�e�_^oª�\eTGh�f/ª�Mdj]IpY=�e�£��j�M3/ �61QY[j¨\ � � Y=T�m � ª°MLX�Md\eT�mGMLu	MLT�mGMLT¢V+�gY=X]\�Y=~G�_Mkjo� � Mdj�IpY=�e�
mGMLT�^[V�M*V]I�M¨upY=X�Y=KNMLV�MLX]\e·lY=V]\_^[T®~¢� � /A~	ML�_^[TGhg\eTGh�V�^CYa�G±�Mkm�\eTWV�MLX]�gY=� 1�V�^dX�MLKa\eT�m�V]IpY=V ��\_j�T�^[V�V]I�M
Y=X�Z:bc�_MLTGhgV]I³� � M%ZoY=T{V]I�MLT�mGM:��T�MQYNZL�GX]�iM¨j�ZoY=�_M%j]upY[ZkMQY[j���^[�e�_^lª�jo�

�g��q�Y=X�Y=KNMLV�MLX]\e·oM*V]I�M¨ZL�GX]�iM%~¢�2\eV�j�Y=X�Z:bc�_MLTGhgV]I³�
z�� Á ^[KauG�GV�M¨V]I�M)V�Y=TGhiMLT¢V�Y=TGhg�_M)2dY[j�Y*�A�GT�ZLV]\_^[T�^=�/V]I�MQY=X�Z:bc�_MLTGhgV]I³�
O��9!�uGuG�e��V]I�M%�e\eT�MoY=X�I�MoY=V�M �W�pY=V]\_^[T{V�^{2��
H5I�MCj]KN^�^[V]I�Mkm#ZL�GX]�iMd\_jQX�MLV]X]\_ML�iMkm#�Gu V�^ Y.\_j�^[KNMLV]X]�®~¢�®\eTWV�MLhgX�Y=V]\eTGh 2�� Á ^[TWV]X�Y=X]� V�^{V]I�MNKNMoY=T
ZL�GX]�gY=V]�GX�M´KN^[V]\_^[T³f<V]IG\_j³KNMLV]I�^�m%�_MoYo�iMkj�V]I�M��_MLTGhgV]I*�GT�Z�IpY=TGhiMkm8f[~G�GV-Y�ZL�_^gj�Mkm¨ZL�GX]�iM´mG^�Mkj³T�^[V³X�MLKdY=\eT
ZL�_^gj�Mkm�\eT®hiMLT�MLX�Y=�c�:/ � Maj]IpY=�e��T�^[V¨~0M*\eT¢V�MLX�Mkj]V�Mkm ^[T®~0^[X�mGMLX¨M��8MkZLV�jo� 1 !5V%�_MoY[j]Vof8V]IG\_j¨ML�i^[�e�GV]\_^[T©\_j
Zk^[T�j�\_j]V�MLTWV%ª�\eV]I®V]I�M�KNMoY=T©ZL�GX]�gY=V]�GX�M�KN^[V]\_^[T®�¡^[X)j�KdY=�e�/j�ZoY=�_Mkjo�
'p^[X%\eT���TG\eV�M�X�Y=T�mG^[K«ZL�GX]�iMkjof8ª°M
Y=uGuG�e�CV]I�M)I�MoY=V�M �W�pY=V]\_^[T�V�^*V]I�M¨Y=TGhg�_M)�gY=X]\�Y=V]\_^[T.~0MLV�ª°MkMLT`V�ª�^+�G±�Mkm2u0^[\eTWV�j�V�^aYo�i^[\_m.uGX�^[~G�_MLKNj�^=�
mGM:��TG\eV]\_^[T³�

	�
*O�	�




�  [¥p¦��]���L¦��?¥��<�g�?�¡�[¥p¦��
	L¦�	�¤k¦��� g¥® 
���� o �� �  [¥p¦��A¥��G�g¦��¡ [¥�� �oO

����� � 
��!�&	3�<���  ��������� %����

�³MLVnw�~0M�Y¨X�Y=T�mG^[Kvª5Y=�e¬Nª�\eV]Id�GTG\eV��_MLTGhgV]I2j�Y=KauG�_Mkjof¢V]IpY=V£\_j5Y¨Zk^[TWV]\eT¢��^[��j5X�Y=T�mG^[KvuGX�^�ZkMkj�j°\eTdV]I�M
uG��Y=T�Mgf�j]��Z�ICV]IpY=Vof¢��^[X°Y=�e�$=vM��#V]I�M�V�Y=TGhiMLTWV5V�^Yw`\eT G = J = [ 7 L \_j°M �¢�pY=�pV�^ G � ��

	 / J 
���
�	 / L ª�I�MLX�M
V]I�M 	 / Y=X�M+\c� \c�¹m �[Y=X]\�Y=~G�_Mkjof0�GTG\ �¡^[X]K \eT G BIH�JKH�L ���³MLV �®~0M+V]I�MaY=X�Z:bc�_MLTGhgV]I Y=V�V]\eKNM � A N f³Y=T�mv2
V]I�MQY=TGhg�_M¨^=�/V]I�M)V�Y=TGhiMLTWV�ª�\eV]I`Y+�G±GMkm.m�\eX�MkZLV]\_^[T³���³MLV�KdY=¬iM)2aML�i^[�e�iM%~W�

� 2
��� A � u 2

� � u W
RUV�\_j/ª°ML�e��¬�T�^oª�TNV]IpY=V�V]I�M�j�^[�e�GV]\_^[TN^=�	V]I�M5I�MoY=V°M �W�pY=V]\_^[TdY=V´V]\eKNM � \_j�^[~GV�Y=\eT�Mkma~¢�+V]I�M�Zk^[T¢�i^[�e�GV]\_^[T
^=��V]I�M�\eTG\eV]\�Y=�8m�Y=V�Y*ª�\eV]I�V]I�M�hWY=��j�j]\�Y=T2ª�\eV]I2�gY=X]\�Y=T�ZkM � � ��RUTCª�IpY=V°��^[�e�_^lª�jof�ª°M)j]IpY=�e�0mGMLT�^[V�M)~W�����
V]I�M%hWY=��j�j�\�Y=T.ª�\eV]I{�[Y=X]\�Y=T�ZkM���ugf�V]IpY=V�\_j

��� G "@L�A 7��� � H�� C������� � W
�³MLV ?+2 G � J���J N L A 2 S � [ � � J N U B 2 S � B � � J N U JA  h"!"#�$
% h C'&�)( h 4*&�,+ G � L 	 h W
H5I�MN�gY=X]\�Y=V]\_^[T­^=�5V]I�MdV�Y=TGhiMLTWVaY=TGhg�_Md~0MLV�ª�MkMLT#V]I�Mdu	^[\eT¢V�jQª�\eV]I�upY=X�Y=KNMLV�MLX�j � B.- u Y=T�m � [ - u \_j?+2 G � J���J N L G y �0/ � H�L ��$��`�e\eT�MoY=X]\eVU�if³�¡^[X*Y=�e� � fc?+2 G � J���J � L /AV]I�Ma�gY=X]\�Y=V]\_^[T#Y=V¨V]\eKNM � 1�\_j¨j�^[�e�GV]\_^[T
^=�-V]I�M�I�MoY=V�M �¢�pY=V]\_^[T³��H5IG\_j�Y=�e�_^oª�j�V�^�uGX�^l�iM)V]I�M���^[�e�_^lª�\eTGhaX�Mkj]�G�eVof�Y[j�j�MLX]V]\eTGhaV]IpY=V5V]I�M �UZL�GX]�[Y=V]�GX�M@�
m�\_j]V]X]\e~G�GV]\_^[T Zk^[T�ZkMLTWV]X�Y=V�Mkj)Y=X�^[�GT�m����
� � ¿ �´¿ � b � bA¿.a � fP	L¦!2 ��	 �k 4< ��¦��¡ [¥© ��¨¦	�&	 �&	]�g¦9		� ���g¦��¡ [¥$o ! ��	:¥

1�243 G ?+2 G � J 7 J � L�L 8 7
� S H �� U 665 u W / . 1

���] o ���o ��MLV���j)Y=uGuG�e�.V]I�M¨I�MoY=V�M �¢�pY=V]\_^[T V�^F?+2���H�^�j]\eKauG�e\ ���2V]I�M¨T�^[V�Y=V]\_^[T�jof�ª°M+j�MLV7� u A � � � $��
�e\eT�MoY=X]\eV��ifpª°M¨^[~GV�Y=\eT

?\2 G � J 7 J � L�A8 h9!)# � h 	 h ª�\eV]I � h A 7� � � H�: h 4!665 uh C�665 u � C<; ���� � � � W /¡� 1

|¢\eT�ZkM%V]I�M 	 h�Y=X�M%\eT�mGMLu0MLT�mGMLTWV�ª�\eV]I{�[Y=X]\�Y=T�ZkM � �� f�V]I�M%�gY=X]\�Y=T�ZkM¨^=��?+2�\_j
1=2>3"?\2 GON J 7 J � L<A H u

�  h"!"# � uh W /��o� 1

OPORQ4S�T U�T V



�Lx �8��� ���:�:��¤ � �i 

K ^[X�Mk^o�iMLXof

� H � u  h"!)# � uh A  h"!"#�� : h 4!665 uh C�665 u � C ; ���� � � ��� u J8  h"!"# : h 4!665 uh C�665 u � C ; ���� � � � j]\eT�ZkM%MoY[Z�I`V�MLX]K \_j�j]KdY=�e�_MLX�V]IpY=T 7 JA � � � H W
$�����j]\eTGh-/��o� 1:fGV]IG\_j�\eT�M �¢�pY=�e\eV��.hg\e�iMkj�V]I�M%X�Mkj]�G�eVo� �
RUT®�cY[ZLVof � � ?+2 G � J 7 J � L ZkMLX]V�Y=\eTG�e�©Zk^[T¢�iMLX]hiMkj*\eT#��YkªvV�^oª�Y=X�m�Y2T�^[X]KdY=�5m�\_j]V]X]\e~G�GV]\_^[T³f/~G�GV*ª°Mdj�IpY=�e�
T�^[V.��j�M`\eV{M:±�uG�e\_ZL\eV]�e�i� H5I�M�X�Mkj]�G�eV�Y=~0^o�iM®^[TG�e� KNMoY=T�j.V]IpY=Vof%Y[j.M:±�u0MkZLV�Mkm8f�V]I�M�I�MoY=V{M �W�pY=V]\_^[T
IpY[jCj]KN^�^[V]I�Mkm�V]I�M Y=uGuGX�^k±�\eKdY=V�Mkm $�X�^lª�TG\�Y=T KN^[V]\_^[T Y=T�m�V]I�M�uGX]\_^[XCm�\_j]V]X]\e~G�GV]\_^[T ^=�%V]I�M`Y=TGhg�_M
�gY=X]\�Y=V]\_^[T�^[T��GTG\eV��_MLTGhgV]I j�Y=KauG�_Mkj�\_j�T�^N�_^[TGhiMLX��GTG\ ��^[X]K \eT G BIH�JKH�L ��H5I�MLT³f�\ �´ª°M*ª�Y=T¢V�V�^2Y=uGuG�e�
Â�ML�eKaI�^[�eV]·�uGX]\eT�ZL\euG�_MgfWª�M�j]I�^[�G�_mCZk^[KauG�GV�M���Y=X]hiM��[Y=X]\�Y=V]\_^[T�j�ª�\eV]ICX�Mkj]u	MkZLV°V�^¨V]IG\_j£T�MLª m�\_j]V]X]\e~G�GV]\_^[T
Y=T�m©T�^[V¨V�^.V]I�Ma�GTG\ �¡^[X]K�^[T�Mg�7K ^[X�Ma\eKau0^[X]V�Y=TWV]�e�if�V]I�MNj�Y=KauG�_Mkj+Y=X�MaT�^2�_^[TGhiMLXQ\eT�mGMLu0MLT�mGMLTWVo��RUT
V]I�M��¡^[�e�_^oª�\eTGh�fGª�M%j]IpY=�e�8j�MkM�V]IpY=V�Y+u	^gj�j�\e~G\e�e\eV��dV�^+X�MLV]X]\_ML�iM)\eT�mGMLu0MLT�mGMLTWV��gY=X]\�Y=V]\_^[T�j�^=�!2��GTG\ �¡^[X]Ka�e�
m�\_j�V]X]\e~G�GV�Mkmd\eT G BIH�JKH�L \_j£V�^Qj�Y=KauG�_M�V]I�M�ZL�GX]�iM)Y=V�Y¨�_^oª�MLX�X�Y=V�Mg��RUT�mGMkMkm8f�mG^oª�T�j�Y=KauG�e\eTGh�V]I�M�ZL�GX]�iM
\_j�M �W�G\e�gY=�_MLTWV�V�^NZk^[T�j]\_mGMLX�?+2 G � J���J � L ª�\eV]I ��� 7g��H5IG\_j�\_j�Y=�_j�^NM �¢�G\e�[Y=�_MLT¢V�V�^dY[mGm � V�MLX]KNj�^=��V]I�M
VU�¢u0M+?+2 G � 0�J 7 J � L Y=T�m V�Y=¬iM*V]I�M+X�Mkj]�G�eV)KN^�m��G�_^ � H � � M+IpYk�iMaj�MkMLT�V]IpY=V%MoY[Z�I©^=�£V]I�Mkj�M*V�MLX]KNj)IpY[j
Yd�gY=X]\�Y=T�ZkMQuGX�^[u0^[X]V]\_^[TpY=��V�^ � C�665 ug��H5IW��j�ª°M�ZoY=T I�^[u	M*V]IpY=V)\ �´ª°M�j]�GK4j]�&IdZL\_MLTWV]�e�`KdY=TW��V�MLX]KNjlf
V]I�MC�gY=X]\�Y=T�ZkMCj]IpY=�e��~0Md��Y=X]hiM�MLT�^[�GhgI­V�^`Zk^[Kau0MLT�j�Y=V�MCV]I�M�j�KN^¢^[V]IG\eTGh�M��0MkZLVaY=T�m#V]I�MCZk^[X]X�ML��Y=V]\_^[T
~0MLV�ª�MkMLT`j�Y=KauG�_Mkjl�_.»�`�acb � bA¿.a�� fP	L¦ 	 � 	*�a� 	]�4<0�]�[¥ �i 4D �=�[�?�¡���@< 	�o � 	F�?	L¥� g¦�	 � ���	 ¦	�&	���	:�:�� ��g�
	�	
���=�4< ��	* �� 	 �A¥G B(H�JKH�L �?	Oj´¥ 	
�2���Q¦	�&	F��¥�� � ��	*�]�[¥ �i 6D �<�[�:��� �@<�	*�A¥ G BIH�JKH�L �@��¤ �.¦	���g¦ �	�� 	 G y �0/ � H�L o
� M�j]IpY=�e�´^[TG�e� Zk^[T�j]\_mGMLX%�gY=X]\�Y=~G�_Mkj¨mGM:��T�Mkm�~W��mGMLT�j]\eV���m�\_j]V]X]\e~G�GV]\_^[T#Y=T�m�j]IpY=�e�´mGMLT�^[V�M�~¢��
�� V]I�M
mGMLT�j�\eV��.^=� 	 �
� � ¿��´¿ � b � bA¿.a�� fP	k¦ 	 � 	+�C�]�[¥ �i 4D �<�[�:����� <�	��[¥ � �	 ��¦;����	:�:�� ��g�
	�	
� �<�[�:��� �@<�	 o ! �&	:¥
��� G "@L�A 7� H  / !)#��
�� G = L � 0 / � $�� C � ( � + G "@L W /��6�21

�5�§ o 
� o£Rc���N\_j�Y=T{\eTWV�MLX]�gY=�³\eT�ZL�e��mGMkm{\eT G B(H�JKH�L fGV]I�MLTP G �	 M�� L�A  h"!)# P G 	 M��][ ��� H�L J
j�\eT�ZkM)V]I�M%\eTWV�MLX]�gY=�_j���[ ��� H Y=X�M¨m�\_j�r]^[\eTWVo�£H5IW��jof��¡^[X " M G BIH�JKH�L
��� G "�L�A  h"!)# 
�� G " [ ��� H�L W

	�
*O�	�




�  [¥p¦��]���L¦��?¥��<�g�?�¡�[¥p¦��
	L¦�	�¤k¦��� g¥® 
���� o �� �  [¥p¦��A¥��G�g¦��¡ [¥�� �oy

$��2Y=uGuG�e��\eTGhdq�^[\_j�j�^[T�j�^[KaKdY=V]\_^[T{�¡^[X]KQ�G��Y�fGª�M¨^[~GV�Y=\eT{�¡^[X " M G B(H�JKH�L
 �� G "�L�A 7� H  h"!)# �
 � G = L � 0 / � W �

� M%T�^lª V�Y=¬iM¨j�Y=KauG�_Mkj�ª�\eV]I��_MLTGhgV]I�M �¢�pY=�³V�^ � � [e77/Aª�\eV]I�j�V]\e�e� � A � � � 1:�°H5IG\_j�\_j�M �¢�G\e�[Y=�_MLT¢V�V�^
X�MLuG��Y[ZkM%V]I�MQY=TGhg�_M¨�[Y=X]\�Y=V]\_^[T�?\2 G � J 7 J � L ~¢� s �

��� C � ?+2 G � [�� J 7 J � L G y � / � H�L � � M¨mGMLT�^[V�M%~¢�
��� A  C � ~ � ~ � ?+2 G�G � �{[e7 L , [�� J 7 J � L /��oz 1

V]I�Mkj�M%�gY=�e��Mkj�^[~GV�Y=\eT�Mkm.~¢�.j�Y=KauG�e\eTGhNV]I�M¨ZL�GX]�iMQY=V�K*�G�eV]\euG�_Mkj�^=� � �F[g7g�
RUT.V]I�M)��^[�e�_^lª�\eTGh�f�ª�M¨j]IpY=�e�8ª�X]\eV�M	� 
B�� 	 \ �
� Zk^[TW�iMLX]hiMkj�\eT{��Ykª V�^dY+�[Y=X]\�Y=~G�_M 	 �
� � ¿ �´¿ � b � bA¿.a�� fP	L¦��� � ¦	�&	���	L�?�¡ ��[� 	2	
�N�<�4< ��	� ��
� � �A¥ G BIH�JKH�L o ! �&	:¥pk�x �&	:¥=� � [	��k��� � 
B���� �x �&	:� 	 � � � �Q�7�¢¥p� �k [�@D �<�[�:��� �@<�	Q�A¥ G B(H�JKH�L o
���] o ���o $��.V]X�Y=T�j]��Y=V]\_^[T�\eTW�gY=X]\�Y=T�ZkMgf0ª°M�ZoY=T V�Y=¬iM ,�A N Y=T�m�ª�M�j]IpY=�e��ª�X]\eV�M�� \eT�j]V�MoY[m�^=��� - �($��
mGM:��TG\eV]\_^[T`^=����f�ª°M%IpYo�iM

� A  C � ~ � ~ �  h"!"# � h 	 � 4 h J
ª�I�MLX�M � hQ\_j�Y[j�\eT /¡� 1:� � M%ZoY=T{X�MLª�X]\eV�MQV]IG\_j�j]�GK Y[j

� A  h"!"#
�
h 	 h ª�I�MLX�M

�
h A  C � ~ � ~ � � h C � W /��oO 1

H5I�M%T�MLª�ª�ML\ehgIWV�j
�
h*Y=X�MQY=�_j�^�hg\e�iMLT{~W�2V]I�M¨M:±�uGX�Mkj�j]\_^[T

�
h A : ��� � ��� � ��

�"! � !�� � �� � 6 G � L0� � J /��LxB1

ª�I�MLX�M�� 6 \_j�j]V]\e�e�5V]I�MChWY=��j�j]\�Y=T­ª�\eV]I��GTG\eV+KdY[j�j�Y=T�m��gY=X]\�Y=T�ZkM �g�®R�T­V]IG\_jaM:±�uGX�Mkj�j]\_^[T³f�ª�M�IpYk�iM
KdY[mGM®V]I�M©Y[j�j��GKauGV]\_^[T�V]IpY=V��$ª�Y[j`Y=T \eTWV�MLhiMLXof%\eT�^[X�mGMLX{T�^[V.V�^­ª�X]\eV�M©\eTWV�MLhiMLX��gY=�e��Mkj.\eT V]I�M
\eTWV�MLhgX�Y=�0~0^[�GT�mGjof¢~G�GV°\eV5^[TG�e�CY=\eKNj5Y=V�j]\eKauG�e\ ����\eTGh*V]I�M�T�^[V�Y=V]\_^[T�jofGY=T�mCmG^�Mkj°T�^[V�Z�IpY=TGhiM�V]I�M�X�Mkj]�G�eV
�¡^[X%��Y=X]hiM��[Y=�e��Mkj¨^=� ��� � I�MLX�MoY[j � hdV�MLT�m�V�^��Cª�\eV]I$# � [	� f8V]IG\_j%\_j)T�^[V%V]I�MdZoY[j�Ma^=�

�
hd��^[X¨Y

��Y=X]hiMLX�Y=T�m���Y=X]hiMLX�j�MLV�^=���[Y=�e��Mkj�^=� � f¢X�^[�GhgIG�e��Zk^[X]X�Mkj]u0^[T�m�\eTGhaV�^ B �v8 � 8 ��� !�j�Y+Zk^[T�j�M �¢��MLT�ZkMgf
� ZoY=T�V�Y=¬iM�Y=X]~G\eV]X�Y=X]�©��Y=X]hiMC�gY=�e��MkjQª�I�MLT � ~0MkZk^[KNMkj+��Y=X]hiMg�-!��AV�MLX*u	MLX]\_^�m�\e·lY=V]\_^[T³f/V]I�Mkj�MN�gY=�e��Mkj
j]IpY=�e�8�GTG\ �¡^[X]Ka�e�����e�³V]I�M%\eTWV�MLX]�gY=� G BIH�JKH�L �MK`^[X�M%uGX�MkZL\_j�ML�e�ifG~W�.q�X�^[u³�Gx
 �% G "�L�A 7� H  / !"# �
 % G = L � 0 / � $�� C � ( � + G "�L J
I�MLT�ZkM

�
 �% G'& L�A  / !"# �
 % G = L 
 ��
 � G H G'& B = L�L W /��oy 1

OPORQ4S�T U�T V



� 
 �8��� ���:�:��¤ � �i 

$��GV�j]\eT�ZkM¨V]I�M 	 h�Y=X�M)\c� \c�¹m8f��GTG\ ��^[X]K \eT G BIH�JKH�L fGª°M*Y=�_j�^�IpYk�iM
�
 % G'& L�A��h9!)# 
���
 � G H �

h & L W /�� 
 1

� M�Y=X�M+hi^[\eTGh2V�^duGX�^l�iM�V]IpY=V��¡^[X)Y=�e� & f �
 �% G'& L V�MLT�mGj)V�^ 
���
 � & ª�IG\_Z�I®\_j�V]I�M
'p^[�GX]\_MLX%V]X�Y=T�j§��^[X]K4^=�6u � $ � C�6 ( 6 + ��H-^*V]IG\_j5uG�GX]u0^gj�Mgf�ª°M%ZoY=�_ZL�G��Y=V�M)~0^[�GT�mGj°��^[X��
 % G = L \ ��= �A N Y=T�m�ª�I�MLT � V�MLT�mGj5V�^�[	� �
'p^[X � j���Z�I V]IpY=V B �e8 � 8 ��f-ª°MCIpYk�iM H �

h ��� u- � 6 G � L0� � A�� � 7g� �³MLVY=´f�ª�\eV]I R =�R � 7g�
H5I�MLT³fG��^[X B �v8 � 8 ��f R 
 ��
 � G H �

h = L R�8 7H �
h = 8 7

� = W
Â�MLT�ZkMgf��¡^[XYR =�R ��7gf R �
 % G = L R�8 7G � = L u � 4!6 W
H5IG\_j�\eKauG�e\_Mkj R �
 �% G'& LcB 
���
 � G'& L R 8  /��� - R �
 % G = L R8  	 / 	 
 - 7G � = L u � 4!6 W
� M)~0^[�GT�m.V]IG\_j�j��GK ~W�

 	 / 	 
 - 7G � = L u � 4!6 8 � : �6 � �G � � L u � 4!6 A 7� � u � 4!6 J
Y=T�m8fpj]\eT�ZkM � � 7gf�V]IG\_j�V�MLX]K V�MLT�mGj�V�^d�+ª�I�MLT � � [	� ��Â�MLT�ZkMgf

� & M�� J ��� y�
� � �
��% G'& L�A 
���
 � G'& L W
H5IG\_j�M:±GY[ZLV]�e�2KNMoY=T�j�V]IpY=V �� Zk^[TW�iMLX]hiMkj�\eT{��Yoª�V�^NY��GTG\ �¡^[X]K �[Y=X]\�Y=~G�_M¨\eT G BIH�JKH�L � �
H5IG\_j¨X�Mkj]�G�eVQZoY=T©~0MNZ�I�MkZ�¬iMkm M:±�u	MLX]\eKNMLT¢V�Y=�e�e�i� � MNV�Y=¬iMdY2X�Y=T�mG^[K«ª5Y=�e¬®ª�\eV]I#z�Ka\e�e�e\_^[T#j�Y=KauG�_Mkj
Y=T�mNY=uGuG�e�NY)Zk^[T¢�i^[�e�GV]\_^[Tdª�\eV]Idj]V�Y=T�m�Y=X�mdmGML�¢\�Y=V]\_^[T<� A ����!�j´ZoY=Ta~0M�j�MkMLTa\eT�'�\eh��gx�fg\ �0ª°M�j?Y=KauG�_M
V]I�M�X�Mkj]�G�eV]\eTGh*ZL�GX]�iM�ª�\eV]IdV]I�M�j�Y=KNM�X�Y=V�Mgf¢V]I�MLTdV]I�M�Y=TGhg�_M�m�\_j�V]X]\e~G�GV]\_^[TC\_j°ZL�_MoY=X]�e�aT�^[TW�GTG\ �¡^[X]K j�\eT�ZkM
j�KdY=�e�p�gY=�e��Mkj5Y=X�M�uGX]\e��\e�_MLhiMkm8� !�j�M:±�u0MkZLV�Mkm8f�\ �³ª°M�T�^oª j�Y=KauG�_M�V]I�M�j]KN^�^[V]I�Mkm�ZL�GX]�iM�Y=V���Y=X]hiMLX°X�Y=V�Mgf
V]I�M%m�\_j�V]X]\e~G�GV]\_^[T�\_j�T�MoY=X]�e�2�GTG\ �¡^[X]K{�

���D� �������i�&	 � ��
<�<	��V	1
���	1
���	
RUT2V]I�M)uGX�ML�¢\_^[��j�j�MkZLV]\_^[T.ª°M¨j?Ykª V]IpY=V�V]I�M¨Y=TGhg�_M)�gY=X]\�Y=V]\_^[T�j�^=�/Y�j�KN^¢^[V]I�Mkm2X�Y=T�mG^[K ª5Y=�e¬2Y=uGuGX�^o±¢b
\eKdY=V�ML�e���¡^[�e�_^oª�Mkm�Y.�GTG\ ��^[X]K¯m�\_j]V]X]\e~G�GV]\_^[T#\eT G BIH�JKH�L Y[j*j�^¢^[T�Y[j¨V]I�Mdj?Y=KauG�_MN�_MLTGhgV]I \_j*j]�G\eV�Y=~G�e�

	�
*O�	�




�  [¥p¦��]���L¦��?¥��<�g�?�¡�[¥p¦��
	L¦�	�¤k¦��� g¥® 
���� o �� �  [¥p¦��A¥��G�g¦��¡ [¥�� � �

−3.2 −1.5 0 1.5 3.2

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

−3.2 −1.5 0 1.5 3.2
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

'�\ehg�GX�Mdx�5 � M2Y=uGuG�e\_Mkm#V]I�Md�e\eT�MoY=X�I�MoY=V�M �W�pY=V]\_^[T /�Zk^[TW�i^[�e�GV]\_^[T�ª�\eV]I�Y{hWY=��j�j]\�Y=T ª�\eV]I­j]V�Y=T�m�Y=X�m
mGML��\�Y=V]\_^[T�M �W�pY=��V�^Ny 1�V�^dY+X�Y=T�mG^[K ª5Y=�e¬2^=�/�_MLTGhgV]I � � 7 N�� � �³M:��V�5´MLKauG\eX]\_ZoY=�³X�MLupY=X]V]\eV]\_^[T{���GT�ZLV]\_^[T
^=�-Y=TGhg�_M��[Y=X]\�Y=V]\_^[T�ª�\eV]I�j?Y=KauG�_M��_MLTGhgV]I.M �¢�pY=�pV�^ �g��t�\ehgIWV�5�j�Y=KNM�V]IG\eTGh+ª�\eV]I�j�Y=KauG�_M��_MLTGhgV]I2M �W�pY=�
V�^ �6�gfGV]I�M¨m�\_j�V]X]\e~G�GV]\_^[T�\_j5T�MoY=X]�e�2�GTG\ ��^[X]K{�

Z�I�^gj�MLT³��RUT`^[X�mGMLX)V�^CY=uGuG�e�`Â�ML�eKaI�^[�eV]·�uGX]\eT�ZL\euG�_Mgf	ª°M+T�MkMkm`V�^NuGX�^o�iM+V]IpY=V)j�Y=KauG�_Mkj%Y=X�M+Y=�_j�^d\eT�mGM:b
u0MLT�mGMLTWVo�.H5I�MN\eT¢V]�G\eV]\_^[T#\_jQV]IpY=VQ\ ��ª°MdV�Y=¬iMN�iMLX]�®�_^[TGh j�Y=KauG�_Mkjof-V]I�MLT V]I�ML� Y=X�MNKN^[X�M�Y=T�m©KN^[X�M
\eT�mGMLu0MLT�mGMLTWVof�~0MkZoY=��j�M{ML�iMLT \ �)V]I�M{hWY=��j�j]\�Y=T ¬iMLX]T�ML��\_jNT�^[VdZk^[KaupY[ZLV]�e� j]�GuGu0^[X]V�Mkm8f°\eV�jCmGMkZoYk��\_j
M:±�u	^[T�MLT¢V]\�Y=�c�NH5IW��jof³V]I�MauGX�^[~G�_MLK«\_j)V�^{Z�I�^¢^gj�M�V]I�M�Ka\eTG\eKdY=�£�_MLTGhgV]I j]��Z�I V]IpY=V%V]IG\_j%\_j¨j]V]\e�e��V]X]��Mg�
RUT ��\_MLª ^=��q�X�^[u³�³O�f0ª�MaZoY=TGT�^[V%V�Y=¬iM��_Mkj�j�V]IpY=T�� G � � L j�Y=KauG�_Mkjo�*R�T�V]IG\_j%j�MkZLV]\_^[T³f0ª�M�uGX�^o�iMaV]IpY=V
V]IG\_j5TW�GK*~	MLX�Y=�e�_^oª�j�V�^+X�MLV]X]\_ML�iMQY��¢�pY[j]\ bc\eT�mGMLu	MLT�mGMLT�ZkMQ^=��j�Y=KauG�_Mkjo��RUV5\_j�j]�&IdZL\_MLTWV�V�^�uGX�^l�iM)\eV���^[X
V�ª�^�Zk^[T�j�MkZL�GV]\e�iM�\eT�ZLX�MLKNMLTWV�jof�V]I�M�j�Y=KNM�uGX�^�^=�-ZoY=T�~	M�Y=uGuG�e\_Mkm�\eTdV]I�M�hiMLT�MLX�Y=�0ZoY[j�Mg� ��MLV � - Y=T�m � 6
~0MQVUª°^2Zk^[T�j�MkZL�GV]\e�iMaY=TGhg�_Mkj)�[Y=X]\�Y=V]\_^[T�j)^=�£V]I�M+j]KN^�^[V]I�Mkm�j]�G~�j�Y=KauG�_Mkm�ZL�GX]�iMg� $°�.��j�\eTGh�V]I�M+j�Y=KNM
T�^[V�Y=V]\_^[T�j�Y[j�Y=~	^l�iMgf�ª°M¨IpYk�iM

� - A  h"!"#
�
h 	 h J � 6 A  h"!"#��

h 	 h 4 u � 4!6 J
ª�\eV]I

�
h A : � � � ��� � ��

� ! � !�� � �� � 6 G � L0� � W
� � ¿ �´¿ � b � bA¿.a�� � �&	:¥ � � [	��k � � - 
B � �c- �g¥ � � � 6 
B�� �<6 k{x ��	:�
	 ��- �[¥ � ��6 �[� 	®¦Ox£ 
�A¥ �?	���	L¥ �?	:¥p¦L��¥�� �k [�@D �<�[�:�¡���@< 	G�¨� ¥ G BIH�JKH�L o
���] o ���o $°�.q�X�^[u³�0ydY=~0^o�iMgf	ª�M+Y=�eX�MoY[m��.¬�T�^oª V]IpY=V � � - 
B � ��- Y=T�m � � 6 
B � ��6 f�ª�I�MLX�M �c- Y=T�m �<6
Y=X�MC�GTG\ ��^[X]K¯\eT G B(H�JKH�L ��H5I�MChi^iY=�°\_j*I�MLX�MdV�^`uGX�^o�iM�V]IpY=V � - Y=T�m � 6 Y=X�Md\eT�mGMLu0MLT�mGMLTWVo�)'�\eX�j]Vof
�� %	� ( � % � \_j�hg\e�iMLT{~¢� 
�� %	� ( � % � G "�J�
�L�A  � h ( � + !)# � 
 %
� ( % � G " [ ��� H�J�
 [ � � H�L $ � C � ( � + � G "!J�
pL W

OPORQ4S�T U�T V



��. �8��� ���:�:��¤ � �i 

$�����j]\eTGhNq�^[\_j�j�^[T.�¡^[X]KQ�G��YN\eT.V�ª°^Cm�\eKNMLT�j]\_^[T�jofGª�M¨^[~GV�Y=\eT
 �%	� ( �% � G "!J�
pL�A 7� H  � h ( � + !"# � � 
 %	� ( % � G � J � L � 0 � h � 4 � � + $ � C � ( � + � G "�J�
�L W /�� �61

|¢\eT�ZkM � - Y=T�m � 6 Y=X�M´T�^[V�\eT�mGMLu0MLT�mGMLTWVof[V]I�ML\eXGr]^[\eTWV�m�\_j]V]X]\e~G�GV]\_^[T*\_j³T�^[V-j]\eKauG�e�)V]I�M�V�MLT�j�^[X]\�Y=�¢uGX�^¢m���ZLV
^=�/V]I�ML\eX�KdY=X]hg\eTpY=��mGMLT�j�\eV��i�£Â�^oª�ML�iMLX

� 
 % � ( % � G � J � L A � � � 0 � h %	� 4 � % � + �A � � � 0�������	 � h�
 � 4 � 
 � ! ��� !�� + � � �A �/ !"# 
 ��
 � G H G � � / [�� � / C u � C�6 L�L
j�\eT�ZkMNV]I�M 	 h{Y=X�Md\c� \c�¹m8� Y=T�m©�GTG\ �¡^[X]K \eT G BIH�JKH�L � �³MLV+��j*mGMLT�^[V�MC~W� 2 G � J � L V]I�Mkj�MCZk^�M@IdZL\_MLTWV�j
/AV]IpY=V�mGMLu	MLT�m{^[T �P1:�£H5I�M¨Z�IpY=X�Y[ZLV�MLX]\_j]V]\_Z¨�A�GT�ZLV]\_^[T`^=� G � � - J � � 6 L \_j�hg\e�iMLT{~W�� 
 � %	� ( � % � G "!J�
pL<A  � h ( � + !"# � 2 G � J � L 
 ��
 � G H G " B � L�L 
���
 � G H G 
YB � L�L

W
� MduGX�^o�iMCV]IpY=V¨�¡^[X*Y=�e� G "!J�
pL M ��uGf-V]IG\_j*j]�GK¯Zk^[TW�iMLX]hiMkj+V�^{V]I�Md�GTG\��W��MdV�MLX]K Zk^[X]X�Mkj]u0^[T�m�\eTGh V�^2 GON J N L A 7g�2Rc� � A N ^[X � A N f-ª°M�ZoY=T�Y=uGuG�e�®q�X�^[u³�/y2V�^�^[~GV�Y=\eT­Y=T#Mkj]V]\eKdY=V�M�^[T 2 G � J � L Y[j+Y
���GT�ZLV]\_^[T�^=� ���
��MLV���X�j]V � Y=T�m ��~0M)u	^gj]\eV]\e�iMg�M'�^[X�Y=TW� =®j]��Z�I{V]IpY=V B � �v8;= 8 � ��f

� /�A : 6C�6 � 6 G � L0� �\[ � S 7� � U J
ª�\eV]I Y=T�MLX]X�^[X�V�MLX]K \eT�mGMLu0MLT�mGMLTWV�^=�c=´�°|¢\eT�ZkMgf H � 6C�6 � 6 G � L0� � � 7gfG\ � �®\_j���Y=X]hiM¨MLT�^[�GhgI³fpª°MQY=�_j�^IpYo�iM

� = J N 8>= 8 � J H � / �
� � 7 J
ª�I�MLX�M � ZoY=T ~0M*Z�I�^gj�MLT��GTG\ ��^[X]Ka�e��^l�iMLX�=´��RUT`V]I�M+j�Y=KNM*ª�Yo�if	��^[X � �38 =38 � � [ � �´f�ª°M+IpYk�iMH � / C u � C�6 � � � 7g�´Â�MLT�ZkMgfGj�\eT�ZkM � Y=T�m ��Y=X�M%u0^gj]\eV]\e�iMgf

R 2 G � J � L R A ����� �/ !"# 
���
 � G H G � � / [ � � /�C u � C�6 L�L �����8 ���� �
�/ � - 7�

� / [ � � / C u � C�6
�� � �� u � 4 � ��/ � u � 7�

� / [ � � / C u � C�6
��

/���. 1

8 7G � � � u L � � W /��o� 1

	�
*O�	�




�  [¥p¦��]���L¦��?¥��<�g�?�¡�[¥p¦��
	L¦�	�¤k¦��� g¥® 
���� o �� �  [¥p¦��A¥��G�g¦��¡ [¥�� �o�

RUT�M �W�pY=�e\eVU� /��o� 15\eKauG�e\_Mkj

� � y�
� 4 � � h ( � � 6 R 2 G � J � L R A N
W

/¡zg� 1

$��`j]��KaKNMLV]X]�if0V]I�Mkj�MaY=X]hg�GKNMLTWV�j+Y=X�MNY=�_j�^��[Y=�e\_m`�¡^[X � Y=T�m �°T�MLhWY=V]\e�iMg� ��MLV%��j)T�^oª Y[j�j]�GKNM+V]IpY=V� � N Y=T�m � % N � � MaZoY=TGT�^[VQ��j�M /���. 1�m�\eX�MkZLV]�e� j]\eT�ZkM�V]I�MamGMLT�^[Ka\eTpY=V�^[XQ\_j)T�^[V%V]I�Maj]�GK«^=�°VUª°^
u0^gj]\eV]\e�iMaV�MLX]KNjo�aÂ�^oª�ML�iMLXof��¡^[X N 8�=�8 � ��f

� /�C u � C�6 V�MLT�mGj¨V�^ � C�6C � � 6 G � L0� ��f�V]I�MNMLX]X�^[XQ~	ML\eTGh�GTG\ �¡^[X]K ª�\eV]I{X�Mkj]u0MkZLV�V�^+=´� !�j�j]�GKNM)T�^oª V]IpY=V � � B �§��H5I�MLT�
� / [�� � / C u � C�6 � � G � /YB � / C u � C�6 L W

|¢\eT�ZkM H � � 6C�6 � 6 G � L0� � B � C�6C � � 6 G � L0� � � � 7gf�ª°M�ZoY=T2Z�I�^¢^gj�M � ��Y=X]hiM�MLT�^[�GhgI2j���Z�I2V]IpY=V���^[X�Y=�e�.=
j]��Z�I{V]IpY=V N 8>= 8 � ��f H G � /YB � /�C u � C�6 L � � � 7 WH5I�MLX�M:�¡^[X�M

 -���C
�
~ h R 2 G � J � L R A  -���C

�
~ h �/ !"# R 
���
 � G H G � � / [ � � / C u � C�6 L�L R8  -���C
�
~ h �- ~�/ ~ � � R 
���
 � G H G � � / [ � � / C u � C�6 L�L R8  -���C
�
~ h �- ~�/ ~ � � ���� 7H G � � / [ � � /�C u � C�6 L ����8  -���C
�
~ h �- ~�/ ~ � � 7H G � G � /�B � / C u � C�6 L�L8  -���C
�
~ h 7G � �cL � �8  h 
 - �G � ��L � � W

H5IG\_j)j]�GK V�MLT�mGj�V�^��Nª�I�MLT �©V�MLT�mGj�V�^Z[	� � � M+ZoY=T��G±{V]I�M+ZoY[j�M B � � � \eT`V]I�M+j�Y=KNM¨ª5Yk�if0~¢�
Zk^[T�j]\_mGMLX]\eTGh`V]I�M

� / �¡^[X � �g8�=g8 � �Q[ � �Q[ 7g�7$�� j��¢KaKNMLV]X]�if-ª°MNZoY=T�Y=�_j�^�Y=uGuG�e��V]I�MNj�Y=KNM
Y=X]hg�GKNMLTWV�j��¡^[X � % N % �§� '�\eTpY=�e�e�if�ª�M¨Zk^[T�ZL�e��mGM%V]IpY=V��¡^[X G "�J�
�L M�� u f

��� y�
� 4 � � 
 �%	� ( �% � G "�J�
�L<A 7G � H�L u 
���
 � G H&"@L 
 ��
 � G H 
�L J
ª�IG\_Z�IC\_j´V]I�M�Z�IpY=X�Y[ZLV�MLX]\_j]V]\_Z��A�GT�ZLV]\_^[T�^=�8V�ª°^Q\eT�mGMLu	MLT�mGMLT¢V°�gY=X]\�Y=~G�_Mkjof¢�GTG\ ��^[X]Kv\eT G BIH�JKH�L f�Y=T�maV]IG\_j
Zk^[T�ZL�e��mGMkj�V]I�M¨uGX�^¢^=�]� �

OPORQ4S�T U�T V



zg� �8��� ���:�:��¤ � �i 

��MLV���j�j]�GK �Gu2V]I�M)X�Mkj]�G�eV�j�^=�-~0^[V]I.uGX�ML��\_^[��j�j�MkZLV]\_^[T�jo���³MLVEw©~	M¨Y=T2\_j�^[V]X�^[uG\_Z%X�Y=T�mG^[K ª5Y=�e¬Cª�\eV]I
�GTG\eVQ�_MLTGhgV]I j�Y=KauG�_MkjQY=T�m Y=TGhg�_MN�[Y=X]\�Y=V]\_^[T#�GTG\ ��^[X]K«\eT G B(H�JKH�L � �³MLV �#~	M�V]I�MCY=X�Z:bc�_MLTGhgV]I#^=�5V]I�M
ZL�GX]�iM%Y=T�m 2+V]I�M%Y=TGhg�_M�^=��V]I�M�V�Y=TGhiMLTWV�ª�\eV]I{YQ�G±�Mkm2m�\eX�MkZLV]\_^[T³� � M�V]I�MLT{Y=uGuG�e�dV]I�M�I�MoY=V�M �W�pY=V]\_^[T
V�^+2pf�\c�¹Mg�/ª°MQj�^[�e�iM

� 2
� � A � u 2

� � u W
'p^[X+Y=TW� � � N f-ª�MC^[~GV�Y=\eT�Y.T�MLª ZL�GX]�iMdª�I�^gj�MCY=X�ZN�_MLTGhgV]I�\_j � Y=T�m V]I�MNV�Y=TGhiMLTWVNY=TGhg�_MC\_j 2 Y=V
j�ZoY=�_M � �®H5I�MLT³f�\ ��ª�M.j�Y=KauG�_M�V]IG\_j*T�MLª ZL�GX]�iM.Y=V��GTG\eV�X�Y=V�Mgf�V]I�M.Y=TGhg�_MC�gY=X]\�Y=V]\_^[T�Y=X�MCKN^[X�M{Y=T�m
KN^[X�MCZk^[T�ZkMLTWV]X�Y=V�Mkm�Y=X�^[�GT�m­��f�KNMoY=TG\eTGh V]IpY=V*V]I�MCZL�GX]�iMNIpY[j*~	MkMLT#j]KN^¢^[V]I�Mkm8� K ^[X�Mk^o�iMLXof´Y=TGhg�_M
�gY=X]\�Y=V]\_^[T�j�Y=V�m�\��0MLX�MLT¢V�j�Y=KauG�_MQY=X�MQZk^[X]X�ML��Y=V�Mkm8�£Â�MLT�ZkMgf�\ �/ª°M%ª5Y=TWV�V�^CY=uGuG�e�2Â�ML�eKaI�^[�eV]·QuGX]\eT�ZL\euG�_M
V�^`V]IG\_j+KN^¢mGML�cf/ª�M�IpYk�iM�V�^�V�Y=¬iM�V]I�^gj�MCV�ª�^`�¡Y[ZLV�^[X�j+\eTWV�^®Y[ZkZk^[�GT¢Vo�0! j]\eKauG�_MLX�KNMLV]I�^¢m�Zk^[T�j]\_j]V�j
\eT®j]�G~�j?Y=KauG�e\eTGh.V]I�M+ZL�GX]�iMkj)�GT¢V]\e��V]I�ML\eX¨j]V�Y=V]\_j]V]\_Zkj)hiMLV%ZL�_^gj�M+V�^�V]I�M�^[T�Mkj%^=�5YCj]V�Y=V]\_^[TpY=X]�`X�Y=T�mG^[K
ª5Y=�e¬�j*ª�\eV]I�\eT�mGMLu	MLT�mGMLT¢V+\eT�ZLX�MLKNMLT¢V�jo� � MdV]I�MLT�j?Ykª V]IpY=VQV]I�M�j]KdY=�e�_Mkj]VQu0^gj�j]\e~G�_MCj�Y=KauG�e\eTGh�X�Y=V�M
ª5Y[j�uGX�^[u0^[X]V]\_^[TpY=�/V�^ � � f	Y=T�m�ª°M+ZoY=T`Zk^[T�j]\_mGMLX�V]IpY=V�V]I�MQT�MLª ZL�GX]�iMQ\_j�j�V]\e�e��YaX�Y=T�mG^[K ª�Y=�e¬.ª�\eV]I
\eT�mGMLu0MLT�mGMLTWV�\eT�ZLX�MLKNMLTWV�j¨Y=T�m Y=TGhg�_M¨�gY=X]\�Y=V]\_^[T�j��GTG\ ��^[X]K \eT G BIH�JKH�L � � MQIpYk�iM*X]\ehi^[X�^[��j]�e�{uGX�^o�iMkm
^[�GX5X�Mkj]�G�eV��¡^[X5Y+j]IpY=u0M�j�ZoY=�_M)j]upY[ZkM�V]IpY=V�\_j�T�^[V�^[T�M)^=�-V]I�M�KN^gj]V�ZL��Y[j�j]\_ZoY=�8Y=T�m�V]IpY=V�mG^¢Mkj�T�^[V5IpYk�iM
V]I�M�TG\_ZkMkj�V%uGX�^[u	MLX]V]\_Mkj¨^=�5X�MLhg�G��Y=X]\eV��©Y=T�m�\eT¢�[Y=X]\�Y=T�ZkMg��K ^[X�Mk^o�iMLXof�V]I�M�\eT�mGMLu	MLT�mGMLT�ZkMd\_j%^[~W��\_^[��j%\ �
ª�MNY=uGuG�e��Y2Zk^[T¢�i^[�e�GV]\_^[T ª�\eV]I#Y�Zk^[KaupY[ZLV]�e�®j]�GuGu0^[X]V�Mkm�¬iMLX]T�ML�c�aÂ�^lª°ML�iMLXof-\eV%\_j)ª°ML�e�´¬�T�^oª�T®V]IpY=V
Y=T�\eV�MLX�Y=V�Mkm­Zk^[TW�i^[�e�GV]\_^[T�\_j+M �W�G\e�gY=�_MLTWV�V�^�Y�Zk^[T¢�i^[�e�GV]\_^[T�ª�\eV]I­Y�hWY=��j�j]\�Y=T³f´Y=T�m#V]IG\_j+KdY=¬iMkj+V]I�M
ZoY[j�M*^=�£V]I�M+hWY=��j�j�\�Y=T�ZkMLT¢V]X�Y=�c� � M+mG^CT�^[V)¬�T�^oª$I�^oª$V�^��_MoY[m V]I�M*j?Y=KNM*¬�\eT�m ^=�°ZoY=�_ZL�G��Y=V]\_^[T�j)�¡^[X
\eT¢V]X]\eT�j]\_ZNML�i^[�e�GV]\_^[T�jof�~G�GV%V]I�MaX�Mkj]�G�eV�j¨Y=~0^o�iMdY=�eª5Yk��j¨KdY=¬iMaj�MLT�j�M�\eT Y"�W�pY=�e\eV�Y=V]\e�iMau0^[\eTWV¨^=�5��\_MLª¨�
��T�M�^=��V]I�MCKdY=\eT�m�\��8MLX�MLT�ZkM�\_jQV]IpY=V+V]I�MdX�ML��Y=V]\_^[T­~0MLV�ª�MkMLT�V]I�M�j�ZoY=�_M2Y=T�m V]I�M�j�Y=KauG�_MC�_MLTGhgV]I#\_j
ZkMLX]V�Y=\eTG�e��T�^[V�Y[j�j]\eKauG�_M¨Y[j5\eT{^[�GX��e\eT�MoY=X�ZoY[j�Mgf�~G�GV5\eV�ZoY=T.~0M)ML�[Y=�e�pY=V�Mkm{MLKauG\eX]\_ZoY=�e�e�.Y=T�m.^[T�ZkM��¡^[X
Y=�e�	^[TdX�Y=T�mG^[K ZL�GX]�iMkjo�/H5IG\_j5j�Y=KauG�_M��_MLTGhgV]I2j]I�^[�G�_mC~	M�Z�I�^gj�MLT2j]��Z�I�V]IpY=V�V]I�M�mG^oª�T�j?Y=KauG�_Mkm�ZL�GX]�iM
IpY[j�j]V]\e�e��\eT�ZLX�MLKNMLTWV�jdV]IpY=V�Y=X�M.Y=uGuGX�^o±�\eKdY=V�ML�e���GTG\ ��^[X]K \eT G BIH�JKH�L �®RUT­V]I�MCZoY=�_ZL�G��Y=V]\_^[T�jdY=~0^o�iMgf
ª�M.j�Ykª V]IpY=VaV]IG\_jNY=�_j�^ \eKauG�e\_Mkm / �¡^[Xa^[�GX�KN^¢mGML��^=�)j]KN^¢^[V]IG\eTGhB1*V]IpY=V�V]I�M2\eT�ZLX�MLKNMLT¢V�jNª°MLX�M{Y=�_j�^
T�MoY=X]�e��\eT�mGMLu	MLT�mGMLT¢Vo� '�^[X�hiMLT�MLX�Y=��j�ZoY=�_M+j]upY[ZkMkjof�\eT�mGMLu	MLT�mGMLT�ZkM�j]I�^[�G�_m`~	MQV�Mkj]V�Mkm ^[T`j]�G~�j�Y=KauG�_Mkm
X�Y=T�mG^[K ª5Y=�e¬�j�Y<��V�MLX�^[V]I�MLX�j�ZoY=�_Mkj5j]upY[ZkMkj /�j]u0MkZL\�Y=�e�e�N\eT¢V]X]\eT�j]\_Z%^[T�MkjG1´V�^+Z�I�MkZ�¬C\ ��V]IG\_j�\eT�mGMLu	MLT�mGMLT�ZkM
I¢�¢u0^[V]I�Mkj]\_j�\_j�j]V]\e�e��j�^[�GT�m8�

����� �}
��n��	1
���	 ���) ���	3
�� � �V	
����� � ��� ����	 �
RUT V]I�M�uGX�ML��\_^[��j�j�MkZLV]\_^[T³f�ª°M�j�Yoª V]IpY=VaY`j]�G~�j�Y=KauG�e\eTGh®^=��ZL�GX]�iMkjaY<�AV�MLX�j]KN^�^[V]IG\eTGh®j]V]\e�e�5Y=�e�_^lª°Mkm
V�^�Y=uGuG�e�#Â�ML�eKaI�^[�eV]·2uGX]\eT�ZL\euG�_M2~W� Zk^[KaupY=X]\eTGh®V]I�M2MLKauG\eX]\_ZoY=��m�\_j]V]X]\e~G�GV]\_^[T ^=��V]I�MCV�Y=TGhiMLTWVdY=TGhg�_M
Y=�_^[TGh�V]I�M�j]KN^�^[V]I�ZL�GX]�iM�ª�\eV]I�V]I�M��GTG\ �¡^[X]K m�\_j]V]X]\e~G�GV]\_^[T.^[T G B(H�JKH�L �´Â�^lª°ML�iMLXof�V]IG\_j5j]�G~�j�Y=KauG�e\eTGh
mGMkZLX�MoY[j�Mkj�V]I�M%V�^[V�Y=�³T¢�GKQ~0MLX�^=��j]�G~	ZL�GX]�iMkj�ª°M¨Zk^[T�j]\_mGMLX /�j]\eT�ZkM)\eV�\_j5\eTW�iMLX�j�ML�e�.uGX�^[u	^[X]V]\_^[TpY=�³V�^NV]I�M
j �W�pY=X�M�^=�0V]I�M�j�Y=KauG�_M��_MLTGhgV]I 1:��H5IG\_j�V�MLT�mGj£V�^%mGMkZLX�MoY[j�M�V]I�M5T¢�GKQ~0MLX°^=�	�¡Y=�_j�M�mGMLV�MkZLV]\_^[T�j°^=�8Y)ZL�GX]�iMg�
��T`V]I�MQ^[V]I�MLX�IpY=T�m8f	YaZL�GX]�iM*Zk^[TWV�Y=\eT�j��_Mkj�j�j�Y=KauG�_Mkj�Y<��V�MLX�mG^lª�T�j�Y=KauG�e\eTGh�f8Y=T�m`Y[j�V]I�M¨TW�GK*~	MLX)^=�
�cY=�_j�M)mGMLV�MkZLV]\_^[T{\_j�Y*uGX�^�m���ZLVofGV]IG\_j�uGX�ML�iMLT¢V�j�V]I�M)uGX�^�m���ZLV5�AX�^[K ~0ML\eTGha�iMLX]��j�KdY=�e�c��R�T.V]IG\_j�j�MkZLV]\_^[T³f
ª�M�j]I�^lª�V]IpY=V´V]I�M�j�MkZk^[T�mNM��0MkZLV /A\eT�ZLX�MoY[j�M21�\_j�Y=�eª�Yk��j£j�V]X�^[TGhiMLX£V]IpY=TNV]I�M5��X�j�V£^[T�Mg� � M�j]I�^[�G�_mdY=�_j�^
V�Y=¬iM¨\eT�Zk^[T�j]\_mGMLX�Y=V]\_^[T�V]I�M%�¡Y[ZLV�V]IpY=V�V]I�MQZL�GX]�iM%�_MLTGhgV]I Y=�_j�^amGMkZLX�MoY[j�MQm��GX]\eTGhNV]I�M¨ML�i^[�e�GV]\_^[T³��R��-ª°M

	�
*O�	�




�  [¥p¦��]���L¦��?¥��<�g�?�¡�[¥p¦��
	L¦�	�¤k¦��� g¥® 
���� o �� �  [¥p¦��A¥��G�g¦��¡ [¥�� z&�

Y[j�j]�GKNMQV]IpY=V�V]I�MQ�_MLTGhgV]I ^=�£Y=�e�-ZL�GX]�iMkj�IpYk�iM*V]I�MQj?Y=KNM¨X�Y=V�MQ^=�´mGMkZoYo�ifpV]I�MLT ª°M*ZoY=T�\eT�Zk^[X]u0^[X�Y=V�MQ\eV
\eT.V]I�M¨j�Y=KauG�_MQj]\e·oMg�
� � ¿ �´¿ � b � bA¿.a�� � �G�G� D�	�¦	���g¦+¦	�&	 �[¥B=6<�	-�<�[�:�¡�g¦��� g¥ �[� �:¦��:� �@��¦��¡ [¥ � � ��¥�� �L [�@D �A¥ G BIH�JKH�L �k [�`�4<;<
�L�6D�� <�	N< 	:¥B=g¦	��oVf*	L¦cq�� G ��L ¦	�&	Q¥��BD � 	L�+ �� �k�4< � 	 �?	L¦�	]¤o¦��� [¥��* ��Q�2¤ �¢�@��	]w �k�4D�� <�	 ���i¦£�]�g¦�	 � � 7�o! �&	:¥�k´� � � %����k�q�� G ��L � q�� G 7 L o
���] o ���oCH5I�MdY[j�j]�GKauGV]\_^[T©V]IpY=VQV]I�MdY=TGhg�_Mdm�\_j]V]X]\e~G�GV]\_^[T \_j%�GTG\ ��^[X]K \eT G BIH�JKH�L Y=VQY=�e�°j�ZoY=�_Ma\_j%�e\_ZL\eV
V]IpY=TG¬�j�V�^aV]I�M%X�Mkj��G�eV�j�^=��V]I�M%uGX�ML�¢\_^[��j�j�MkZLV]\_^[T³����MLV���j�j]V]��m��Zq�� G ��L<A8� C u P G R ?+2.R % � Y=�_^[TGh{w L
�¡^[X � � 7�Y=T�m � 8 � u � / � M+j]V]\e�e���¡^[X]~G\_m X]\ehgIWV¨Y=TGhg�_Mkjo� 1�|¢\eT�ZkM+V]I�M*m�\_j�V]X]\e~G�GV]\_^[T�^=�°V]I�M+Y=TGhg�_Mkj¨Y=X�M�GTG\ �¡^[X]K ^[T G BIH�JKH�L f

� G � L � q�� G ��Lq�� G 7 L A q � G � Lq�� G 7 L A � � H � � � �& C�6 + � C u W
H5IW��j G ��
 �pL � G ��L�A 7� u � m ��
 H� B � � � J
ª�IG\_Z�I�\_j*u	^gj]\eV]\e�iMN��^[X � %�� u � 
 � � �.Rc� � %	�� %	� u ��
 � f�V]I�MNT¢�GKQ~0MLX+^=���cY=�_j�MNmGMLV�MkZLV]\_^[T�j�ZoY=TGT�^[VmGMkZLX�MoY[j�Mg� � M*j]IpY=�e��T�ML�iMLX)j]�G~�j�Y=KauG�_M+YNZL�GX]�iM*Y=V�V]IG\_j�X�Y=V�M*j]\eT�ZkM¨V]I�M*mG^oª�T�j�Y=KauG�_Mkm ZL�GX]�iM*ª°^[�G�_m
^[TG�e�2Zk^[TWV�Y=\eT{�¡^[�GX�u0^[\eTWV�j � �

����
 ��
 �V	
��� � 	1
! "������	 �����n���. %����

RUT­^[X�mGMLXdV�^`\e�e�e��j�V]X�Y=V�M.V]I�Mkj�M.ZoY=�_ZL�G��Y=V]\_^[T�jof°ª°M.V�Mkj�V�Mkm­V]I�M2hi^¢^�m­Zk^[TWV]\eTW�pY=V]\_^[T mGMLV�MkZLV]\_^[T�jd^[T�Y=T
\eKdY=hiM+^=�´ª�IG\eV�MQT�^[\_j�M*uGX�^[hgX�Mkj�j]\e�iML�e�`j]KN^¢^[V]I�Mkm�~W�{V]I�M*KNMoY=T�ZL�GX]�[Y=V]�GX�M*KN^[V]\_^[T`ª�\eV]I V]\eKNM+M �W�pY=�
V�^ � A N fM�gf³z.Y=T�m©O�f0ª�\eV]I©Zk^[X]X�Mkj]u	^[T�m�\eTGh`j�Y=KauG�_M+�_MLTGhgV]I�j\7E[ � � � � A 7gf � W � f ��Y=T�m � W � ��H5I�M
��X�j]Vd�¡Y=�_j�M`mGMLV�MkZLV]\_^[T�j.Y=uGu	MoY=X�Mkm �¡^[XF� X�Mkj]u0MkZLV]\e�iML�e��M �W�pY=��V�^�7 N u�� - f97 N u�� �gf97 N u�� u�Y=T�m�7 N 6 � 6 ��R�T
V]I�Mkj�M.M:±�u	MLX]\eKNMLT¢V�jof°ª°M.ZoY=T Z�I�^�^gj�M2V]I�M2j�Y=KauG�_M.j]\e·oM.j�\eT�ZkM2ª°M2¬�T�^oª V]I�M.j�Y=KauG�e\eTGh®X�Y=V�M2\eT�V]I�M
^[X]\ehg\eTpY=�5\eKdY=hiM{Y=T�m V]I�M.Y=KN^[�GT¢VN^=��j]KN^�^[V]IG\eTGh��®Rc��Y=T­\eKdY=hiM�\_j+TpY=V]�GX�Y=�e�e� ~G�e�GX]X�Mkm8f´V]I�MLT­V]I�MLX�M
\_j¨T�^ Y2uGX]\_^[X]\£X�MoY[j�^[T V�^{Z�I�^¢^gj�Md��Y=X]hiMdZL�GX]�iMCj�Y=KauG�_Mkjof/Y=T�m j�^[KNMdhi^¢^�m©Zk^[TWV]\eT¢�pY=V]\_^[T�j�ª�\e�e�£V]I�MLT
~0M*mGMLV�MkZLV�Mkm8�%H5IG\_j)\_j�T�^[V¨Ya�cY=\e�e�GX�M�^=�£V]I�MQKNMLV]I�^�m8f8j]\eT�ZkM*V]I�M*��MoY=V]�GX�Mkj%Y=X�M*\eT�mGMkMkm�uGX�Mkj�MLTWVo�%H5I�M
V]X]��M�Zk^[T�ZL�e��j]\_^[T³f�\_j£V]IpY=V�ª°M�T�MkMkm2Y)���GX]V]I�MLX�mGMkj�ZLX]\euGV]\_^[T.^=�³V]I�M�\eKdY=hiM�V]IpY=V5j]IpY=�e�	hg\e�iM�V]I�M�ZoY=��j�M�^=�
V]I�M�mGMLV�MkZLV�Mkm��¡MoY=V]�GX�Mkjo�F'�^[X%\eT�j]V�Y=T�ZkMgf�Mkm�hiMkj)ª�\e�e�´Zk^[TWV�Y=\eT YC�iMLX]����Y=X]hiM�T¢�GKQ~0MLXQ^=�£upY=X�Y=�e�_ML�´hi^�^¢m
Zk^[TWV]\eT¢�pY=V]\_^[T�j*Y=T�m V]I�M*ª�\_m�V]I�^=��Mkm�hiMkj%ZoY=T hg\e�iM�Y=T�m \eT�m�\_ZoY=V]\_^[T©^=�£V]I�M�Y=KN^[�GTWV¨^=�£~G�e�GX]X]\eTGh0�Òz&�@�
X�ML��Y=V�Mkm`V�^NV]I�M ��V]X]��M*j�ZoY=�_M@�Q^=��V]I�M¨\eKdY=hiM�Y[j�Y=T`\eTGuG�GV�^=��hi^�^¢m`Zk^[TWV]\eTW�pY=V]\_^[T®mGMLV�MkZLV]\_^[T³� !�T�^[V]I�MLX
\eTWV�MLX�Mkj�V]\eTGhNM:±�u0MLX]\eKNMLTWV�j5\_j�V�^+Zk^[KauG�GV�M�V]I�M�T¢�GKQ~0MLX5^=�-hi^¢^�mCZk^[T¢V]\eTW�pY=V]\_^[T�j�\eT2YQª�IG\eV�M�T�^[\_j�M�Y[j�Y
���GT�ZLV]\_^[T�^=���¢fpY=T�m2V�^NZ�I�MkZ�¬.V]IpY=V�\eV�hgX�^lª�j��e\eT�MoY=X]�e�2\eT ����� �¢�
� �����	�+�/�	
�,���(+�*���������+
����+& �	�/�034���+�5�����	


H5I�M�mGMLV�MkZLV]\_^[T�^=�³Zk^[X]T�MLX�j�Y=T�m)r§�GT�ZLV]\_^[T�j°IpYk�iM�Y=�_j�^%~	MkMLT�Y)V�^[uG\_Z�^=�8\eTWV�MLX�Mkj�V´�¡^[X´KN^[X�M�V]IpY=TCV�ª°MLT¢V��
�iMoY=X�jo� Á ^[X]T�MLX�j�Y=X�M���j]�pY=�e�e�ahiMk^[KNMLV]X]\_ZoY=�0j]V]X�^[TGh*ZL��Mkj�^=�³ZL�_^gj�Mkmdj�IpY=u	MkjofWª�I�MLX�MoY[j³r§�GT�ZLV]\_^[T�j5Y=uGu	MoY=X
Y=V�^¢ZkZL�e��j�\_^[T�j5ª�I�MLX�M)V]I�M)~	^[�GT�m�Y=X]\_Mkj�^=��V�ª°^a^[~�r]MkZLV�j5KNMkMLVo�#!��A�GX]V]I�MLX�j]V]��m���^=�-V]I�M)Zk^[T���hg�GX�Y=V]\_^[T

OPORQ4S�T U�T V



zgz �8��� ���:�:��¤ � �i 

2 2.5 3 3.5 4 4.5 5
10

0

10
1

10
2

10
3

10
4

theoretical false detection rate

nu
m

be
r 

of
 d

et
ec

te
d 

go
od

 c
on

tin
ua

tio
ns

'�\ehg�GX�M)y&5  ��GK*~	MLX�^=��mGMLV�MkZLV�MkmChi^�^�mdZk^[TWV]\eT¢�pY=V]\_^[T�j�\eTdª�IG\eV�M�T�^[\_j�M�Y[j�Y¨�A�GT�ZLV]\_^[T2^=����/A�_^[h+j�ZoY=�_M21:�
�´�iMLT�V]I�^[�GhgI V]I�M¨�_ML�iML���e\eT�Mkj�Y=X�MQT�^[V�X�Y=T�mG^[K ª�Y=�e¬�jofpV]I�MQTW�GK*~	MLX)^=�£mGMLV�MkZLV]\_^[T j�MkMLKNj�V�^a~0M*Y=�_j�^
�e\eT�MoY=X�Y[j�Y*�A�GT�ZLV]\_^[T`^=� ����� �
^=�8Y�r§�GT�ZLV]\_^[Tahg\e�iMkj°Y�IG\eTWV°^[TaV]I�M5�_^¢ZoY=��X�ML��Y=V]\e�iM�mGMLuGV]Id^=�	^[~�r]MkZLV�jo��K`^gj�V���j�MkmNY=�ehi^[X]\eV]IGKNj£Zk^[T�j]\_mGMLX
V]IpY=V+Zk^[X]T�MLX�j+Y=T�m{rµ�GT�ZLV]\_^[T�j�Y=X�MNu0^[\eTWV�j*ª�I�MLX�MNV]I�MdT�^[X]KdY=��^=��V]I�Md~	^[�GT�m�Y=X]\_Mkj+^=��^[~�r§MkZLV�jQ�[Y=X]\_Mkj
�cY[j]V]�e�i�F!�j¨Y�Zk^[T�j�M �¢��MLT�ZkMgf8KdY=TW��Y=�GV]I�^[X�j%IpYk�iM�V]X]\_Mkm�V�^2mGM:��T�MNY��UZk^[X]T�MLX]T�Mkj�j��amGMLT�j]\eV����A�GT�ZLV]\_^[T
ª�I�^gj�MCKdY<±�\eKQ�GK u0^[\eTWV�jNY=X�M�Zk^[X]T�MLX�jo�©Â)Y=X]X]\_jaY=T�m |¢V�MLuGI�MLT�j:��� 
���V�^¢^[¬©V]I�M�u0^[\eTWV�j�ª�I�MLX�M�~0^[V]I
ML\ehiMLT¢�[Y=�e��Mkj2^=�=� ��� G�� � � � � L Y=X�M���Y=X]hiMgf5ª�I�MLX�M � � \_jCY©hWY=��j�j]\�Y=T j]KN^¢^[V]IG\eTGh#ª�\eV]I j]V�Y=T�m�Y=X�m
�gY=X]\�Y=V]\_^[T�M �¢�pY=�³V�^ ��� � \eV]I�^[�GV�hWY=��j�j�\�Y=T{j]KN^¢^[V]IG\eTGh)/ � A N 1:fGV]I�MQ^[X]V]I�^[hi^[TpY=��V�^ � �`\_j�Y=T{ML\ehiMLT
m�\eX�MkZLV]\_^[T \_j)Y[j�j�^�ZL\�Y=V�Mkm{V�^CV]I�MQML\ehiMLTW�gY=�e��Ma����|¢\eT�ZkM�Y=V)YdZk^[X]T�MLXofpV]IG\_j)m�\eX�MkZLV]\_^[T �[Y=X]\_Mkj�KQ��Z�I³f0V]I�M
hWY=��j�j]\�Y=T©~G�e�GX]X]\eTGh�Ka\ ±GMkj¨V]I�Mkj�MNm�\eX�MkZLV]\_^[T�j+Y=T�m©V]I�MNKdY=V]X]\ ±®KdYk�®IpYo�iMNV�ª�^{T�^[TGT¢�G�e��ML\ehiMLT¢�[Y=�e��Mkjo�
��V]I�MLX�ZL��Y[j�j�\_ZoY=�¢KNMLV]I�^�mGj�mGM:��T�M5Zk^[X]T�MLX�j´Y[j-u0^[\eTWV�j�ª�I�MLX�M�Y��A�GT�ZLV]\_^[T�^=�pV]I�M5ZL�GX]�gY=V]�GX�M�^=���_ML�iML���e\eT�Mkj
\_j�KdY<±�\eKdY=� /�j�MkM¨�¡^[X�\eT�j�V�Y=T�ZkMgf0V]I�MQupY=u0MLX�^=� � MLX]\_Z�I�MaY=T�m®²)\eX�Y=��mG^[T hg\e��\eTGh.YNX�ML��\_MLª ^=�£V]I�M¨��X�j�V
Zk^[X]T�MLX�j*M:±�V]X�Y[ZLV]\_^[T­Y=�ehi^[X]\eV]IGKNjQª�\eV]I­Y=T M:±�V�MLT�j]\_^[T©V�^�r§�GT�ZLV]\_^[T�j"� 
��;1:����T��¡^[X]V]�GTpY=V�ML�e�if/ZL�GX]�[Y=V]�GX�M
\_j¨Y�j�MkZk^[T�m®^[X�mGMLX%m�\��8MLX�MLTWV]\�Y=�£^[u0MLX�Y=V�^[XQY=T�m8f�Y[j%j]��Z�I³f8\_j%j�MLT�j]\eV]\e�iM+V�^2T�^[\_j�Mg�*H�^.ML�e\eKa\eTpY=V�MaKN^gj�V
�cY=�_j�M5mGMLV�MkZLV]\_^[T�jof�Y�uGX�ML�e\eKa\eTpY=X]�+K*�G�eV]\_j�ZoY=�_M�j]KN^�^[V]IG\eTGh7/AhiMLT�MLX�Y=�e�e�NY�hWY=��j�j]\�Y=Ta~G�e�GX]X]\eTGhB1�\_j´Y=uGuG�e\_Mkm8f
ª�\eV]I`V]I�M¨j]\_mGM¨M��8MkZLV�V�^NKN^o�iMQZk^[X]T�MLX�jl� ��T�M*ZoY=T`Y=�_j�^d\eKau	^gj�M¨V]IpY=V�Zk^[X]T�MLX�j�Y=T�mNrµ�GT�ZLV]\_^[T�j�~0ML�_^[TGh
V�^`Mkm�hiMkj�mGMLV�MkZLV�Mkm ~¢� ZL��Y[j�j]\_ZoY=��Y=�ehi^[X]\eV]IGKNj /�j�MkMa�¡^[XQ\eT�j]V�Y=T�ZkMC\eT �Òzgz��;1:f/V]IW��j+KdY=¬¢\eTGh`V]I�MCZk^[X]T�MLX
mGMLV�MkZLV]\_^[T`KN^[X�M%X�^[~G��j]V�j]\eT�ZkM¨T�^[T{uG�GX�ML�e�C�_^�ZoY=�c�
���GX�Y=uGuGX�^iY[Z�I{ª�\e�e�0~	M�uGX�^[�_^[TGhWY=V�M)V]IG\_j5��Y[j]V�Y=X]hg�GKNMLTWVofpj]\eT�ZkM�ª°M%mGM:��T�M%Zk^[X]T�MLX�j�Y=T�m*rµ�GT�ZLV]\_^[T�j�~W�
Zk^[T�j�\_mGMLX]\eTGh`V]IpY=V*V]I�MaV�Y=TGhiMLTWVaY=TGhg�_MC^=��V]I�MCZL�GX]�iMNKQ��j�VQ~0MNj]\ehgTG\ �pZoY=TWV]�e�#m�\��0MLX�MLT¢V+^[T MoY[Z�I�j�\_mGM
^=�°V]I�M+Zk^[X]T�MLXQY=T�m V]IpY=V)V]I�M�ZL�GX]�iM+\_j(%�Y=V)MLT�^[�GhgI®^[T®MoY[Z�I©j�\_mGMg� � M*V]I�MLT®\eKau0^gj�M*V]IpY=V¨YCZk^[X]T�MLX
\_jdZL�_^gj�M.V�^ Y�hi^�^�m�Zk^[TWV]\eTW�pY=V]\_^[T³� ���GXCKdY=\eT uG�GX]u0^gj�M.\_jaV�^®�GT�mGMLX�j�V�Y=T�m V]I�M{�_ML�iML��Y=VNª�IG\_Z�I Y
Zk^[X]T�MLX%ZoY=T�~0M*mGM:��T�Mkm ~W�`hiMk^[KNMLV]X]\_ZoY=�£Y=T�m�Zk^[TWV]X�Y[j]V%\eT�mGMLu0MLT�mGMLTWV%\eT��¡^[X]KdY=V]\_^[T Y=�_^[T�Mgf³Y=T�m�ª�\eV]I
T�^�V]IGX�Mkj�I�^[�_m�^[T.V]I�M¨ZL�GX]�gY=V]�GX�Mg�

	�
*O�	�




�  [¥p¦��]���L¦��?¥��<�g�?�¡�[¥p¦��
	L¦�	�¤k¦��� g¥® 
���� o �� �  [¥p¦��A¥��G�g¦��¡ [¥�� zgO

����� � �c��������
! %��
��<�. %����
 � �%	�������
<�
�³MLVN��jCZk^[T�j]\_mGMLXNV]I�M.KN^�mGML��^=�%Zk^[X]T�MLXdKdY[mGM.~¢�­V�ª°^ T�^[T Zk^[�e�e\eT�MoY=X�j�MLhgKNMLTWV�jdª�\eV]I Y®Zk^[KaKN^[T
MLT�m�u0^[\eTWVo� �³MLVC��jdmGMLT�^[V�M{~¢��'4V]I�M�X�Mkj]�G�eV]\eTGh /�j�Y=KauG�_Mkm 1dZL�GX]�iM`Y=T�m Y[j�j]�GKNM{V]IpY=VCV]I�M{Zk^[X]T�MLX
Zk^[X]X�Mkj]u0^[T�mGj5V�^�upY=X�Y=KNMLV�MLXV: - ���³MLV���j�M:±�Y=Ka\eT�M)V]I�M�V�Y=TGhiMLTWV�Y=TGhg�_M92 0 Y=V�V]I�M�u	^[\eT¢V(' G : -�B : L �#'�^[X
Y2u0MLX§��MkZLV*Zk^[X]T�MLXof�V]I�MLX�MdY=X�MNV�ª°^`m�\_j]V]\eT�ZLVQ�gY=�e��Mkj �<6 Y=T�m � u j]��Z�I V]IpY=V¨�¡^[X%T�MLhWY=V]\e�iM\:�f!2 0EA ��6 f
Y=T�m2�¡^[X�u0^gj]\eV]\e�iM�:�f12 0�A � u �°Rc�/ª°M¨T�^oª�Zk^[KauG�GV�MQV]I�M%IG\_j]V�^[hgX�Y=K ^=��V]I�M)2 0 / ��^[XE: �A N 1:fGª�M¨^[~GV�Y=\eTV�ª�^ � \eX�Y[ZQKdY[j�j�Mkj)Y=V�V]I�M¨�gY=�e��Mkj ��6 Y=T�m � u �5R���V]I�MQZL�GX]�iM*\_j�Ya~G\eV�T�^[\_j]��Y=T�m{V]I�MQV�ª�^Cj]�G~0ZL�GX]�iMkjY=X�MaT�^[VQZk^[KauG�_MLV�ML�e��%�Y=V¨V]I�MLT³f-ª°MdM:±�u0MkZLV¨V]IpY=V¨ª�MNj]IpY=�e�´IpYo�iMaV�ª�^{u0MoY=¬�jQY=X�^[�GT�m V]I�M��[Y=�e��Mkj ��6
Y=T�m � u Y=T�m2Y%hWY=u�~0MLV�ª°MkMLT2V]I�MLK{� � M�j]IpY=�e�	^[TG�e�a\eKau0^gj�M�V]IpY=V°V]I�M�hWY=uC~0MLV�ª�MkMLT�V]I�M��[Y=�e��Mkjn2 0 ��^[X~0^[V]I�: % N Y=T�m�: � N \_j���Y=X]hiMaMLT�^[�GhgI³�+R�T ���2��f � Mkj�^[�eT�ML��±�uGX�^[u	^gj�Mkm V�^2mGMLV�MkZLV%u0MoY=¬�j¨Y=T�m hWY=u�j
\eT�IG\_j]V�^[hgX�Y=KNj5~W�CYQKNMLV]I�^�mC~pY[j�MkmC^[T�TW�GK*~	MLX�j�^=�³�cY=�_j�M�mGMLV�MkZLV]\_^[T�jo��H5I�M�KNMLV]I�^¢m�ª�M�uGX�^[u0^gj�M���^[X
Zk^[X]T�MLX�mGMLV�MkZLV]\_^[T`\_j�Y+upY=X]V]\_ZL�G��Y=X�ZoY[j�M%^=�/I�MLX�ª�^[X]¬	�
�³MLV ��6 G � L�A y ��
C

�
~�0 �1- 2 0 J ��6 G � L�A y\z}|C

�
~�0 �1- 2 0

Y=T�m � u G � L<A y ��
-���0 �
�
2 0#J � u G � L<A y\z}|-���0 �

�
2 0�J

ª�I�MLX�MaV]I�MNY=TGhg�_MkjQY=X�MNKNMoY[j]�GX�Mkm�X�ML��Y=V]\e�iML�e��V�^2V]I�MaV�Y=TGhiMLTWV*Y=V%V]I�MaZk^[X]T�MLXQu	^[\eT¢V G ' G : L � !�j�j]�GKNM
V]IpY=V G �<6�J ��6 L�
 G � u J � u L�A
� �£R�T.V]IG\_j�ZoY[j�MgfGª°M¨ZoY=T Y=�_j�^aj]�GuGu0^gj�M)V]IpY=V ��6 8 � u � �³MLV���j�mGMLT�^[V�M3 G � L�A � u B ��6� u B �<6
ª�IG\_Z�I`\_j�V]I�M)X�ML��Y=V]\e�iMQj�\e·oM%^=��V]I�M%hWY=u.\eT�V]I�M¨j�MLV�^=�/V]I�M%j]upY=TGT�Mkm�Y=TGhg�_Mg�_.»%`�acb � bA¿$a � �  g¥��?� �?	:�Q��� 	L¦� ��Q¤ ���G�4	G�lk<x���¦	�{�d¦c g¦c�6<8¥��BD � 	L�+ ��(�L�6D�� <�	G� 	 � ���6<-¦c Yq�� onf*	L¦�' �
¤ ���G�4	+� ¥�¦	�W� � � 	L¦5�[¥ �+' G : L �¨�� g� ¥p¦5 ��Q¦	�¢� �*¤ ���@��	�o � 	F�L�"�C¦	���g¦�' G : L � �Q�X�%��D7	]�g¥�� ¥ =��G� < �L�
	]�4El� ¥ =
� �Q�[¥ �� [¥�< �N� ���k [� �L 6D�	 � � 7}k
� G �<6�J ��6 L�
 G � u J � u L<A
� k
� � u B ��6 % � H k
� 3"� 6u k
� q���� G 7 B 3 L u � 8;��o

�³MLVa��jaM:±�uG��Y=\eT�V]I�MC��^[�GXNZk^[T�m�\eV]\_^[T�jN^=��V]IG\_jamGM:��TG\eV]\_^[T³�­H5I�M���X�j]Va^[T�M.j�Yk��j�V]IpY=V�V]I�M2uG\_MkZkMkjN^=�
ZL�GX]�iMkj�j]upY=T�j�YQm�\_j�r]^[\eTWV5j�MLV°^=�³V�Y=TGhiMLT¢V5Y=TGhg�_Mg��H5I�M�j�MkZk^[T�md^[T�M�\_j�^[TG�e�aV�MkZ�IGTG\_ZoY=�³Y=T�mCY[j�j�MLX]V�j£V]IpY=V
V]I�M�ZL�GX]�iM�mG^�Mkj�T�^[V´KdY=¬iM�Y%Zk^[KauG�_MLV�M��_^�^[u³�-H5I�M�V]IG\eX�md^[T�M�Y[j]¬�j�V]IpY=V´V]I�M�hWY=ud~	MLVUª°MkMLTCMoY[Z�I�Y=TGhg�_M
j�MLV%\_jQ��Y=X]hiMgf�j]\eT�ZkMa\eVQ\_jQY=V¨�_MoY[j]V¨IpY=� �5V]I�MaV�^[V�Y=�´\eT¢V�MLX]�[Y=��^=��V]I�Mdj]upY=TGT�Mkm#Y=TGhg�_Mkjo�7'-\eTpY=�e�e�if-\eT©V]I�M
��Y[j]V£Zk^[T�m�\eV]\_^[T³f�V]I�M��_M:�AV´IpY=T�mdV�MLX]K \_j£V]I�M�uGX�^�m���ZLV°^=�8V�^[V�Y=�pT¢�GKQ~0MLX�^=�³j�Y=KauG�_Mkj5Y=T�mdY%uGX�^[~pY=~G\e�e\eVU�if
ª�IG\_Z�Ia\_j/V]I�M�uGX�^[~pY=~G\e�e\eVU�*V]IpY=V�T�^[T�M5^=� � ��X�Y=T�mG^[K �gY=�e��Mkjof[\eT�mGMLu	MLT�mGMLT¢V£Y=T�m��GTG\ ��^[X]Ka�e�+m�\_j]V]X]\e~G�GV�Mkm

OPORQ4S�T U�T V



z=x �8��� ���:�:��¤ � �i 

\eT G � 6 J � u L �cY=�e�£\eT V]I�Md\eTWV�MLX]�gY=� G � 6 J � u L �{t�MLKdY=X]¬©Y=�_j�^{V]IpY=V+V]IG\_jQmGM:��TG\eV]\_^[T­\_j¨T�^[V+uG�GX�ML�e�®�_^�ZoY=�j�\eT�ZkM�V]I�M*hWY=u®K*��j]VQj�MLupY=X�Y=V�MNY2j��&IdZL\_MLTWV¨T¢�GKQ~0MLXQ^=�°u0^[\eTWV�j%~0M:�¡^[X�M*~0ML\eTGh.KNMoY=TG\eTGh[���G�c� � MaZoY=T
Y[j�j�^¢ZL\�Y=V�M.Y j]\e·oM�V�^©Y`~GX�MoY=¬¢\eTGh�f£ª�IG\_Z�I \_j�V]I�M�T¢�GKQ~0MLXd^=��j�Y=KauG�_Mkj�ª�M2T�MkMkm­~	M:�¡^[X�M�\eVa~	MkZk^[KNMkj
KNMoY=TG\eTGh[���G�c�

���D� �]	
� � �#
��$ "� �4�
H5I�M�uGX�MkZkMkm�\eTGhQmGM:��TG\eV]\_^[T�Y=�e�_^lª�j /�j�MkM�V]I�M�M:±�u0MLX]\eKNMLTWV�j�j�MkZLV]\_^[T 1�V�^%mGMLV�MkZLV´ª�I�MLX�M�Y¨ZL�GX]�iM�Zk^[TWV�Y=\eT�j
VUª°^¨j�KN^¢^[V]IaupY=X]V�j´j�MLupY=X�Y=V�Mkma~W�aY=TNj]��mGmGMLTdZ�IpY=TGhiMg��H5IG\_j´mG^¢Mkj´T�^[V£Y=�eª�Yk��j£Zk^[X]X�Mkj�u	^[T�m�V�^%Zk^[X]T�MLX�j
^[X£rµ�GT�ZLV]\_^[T�jl��RUT�mGMkMkm8fp\eV�\_j�T�^[V�X�Y=X�M*V]IpY=V)YCj]\eTGhg�_M¨�_ML�iML���e\eT�M+Zk^[TWV�Y=\eT�j)V�ª�^�upY=X�Y=�e�_ML�-hi^�^¢m`Zk^[TWV]\eT�b
�pY=V]\_^[T�j�Zk^[TGT�MkZLV�Mkm{~¢�2Y�X�Y=uG\_m ��bcV]�GX]T³f��¡^[X�\eT�j]V�Y=T�ZkMgfGV]I�M¨~	^[�GT�m�Y=X]�.^=�´Y�m�\ehg\eV�Y=�-j�MLhgKNMLT¢Vo�£RUT.V]I�M
j?Y=KNM¨\_mGMoY�f�ª�I�MLT�ª°M+j�ZoY=T�Yau0MLT�j]V]X�^[¬iMgf�\eV�\_j��iMLX]�.�e\e¬iML�e��V]IpY=V��iMLX]�.�_^[TGh�Y=T�m�V]IG\eT`�_ML�iML��j�MLV�j)Y=X�M
Zk^[T¢V�Y=\eT�MkmN\eTaV]I�M�j]V]X�^[¬iMg�/H5I�ML��mG^)T�^[V´T�MkZkMkj�j�Y=X]\e�e�*�¡^[�e�_^oª�V]I�M�ª�I�^[�_M5~0^[�GT�m�Y=X]�a^=��V]I�M�j]V]X�^[¬iM�j�\eT�ZkM
Y+�_^�ZoY=��M:±�V]X�MLKQ�GK KdYk�.ZL�GV�V]I�M%�_ML�iML��j�MLV�\eT`j�ML�iMLX�Y=�³upY=X]V�jo�#'p^[X�\eT�j]V�Y=T�ZkMgf�'�\eh�� 
+X�MLuGX�Mkj�MLT¢V�j�j�^[KNM
�_ML�iML�p�e\eT�Mkj´^=�8Y�upY=X]V�Y +¨Y=T�m�\eT�j]¬¢�0¸¹j�upY=\eT¢V]\eTGhC/�j�MkM�^[T�'�\eh����oy�V]I�M�~G��Y[Z�¬aZL\eX�ZL�_M�\eTaV]I�M�Ka\_mGm��_M�~0ML�_^oª
V]I�M�m�Y=X]¬�mG^[VG1:� $5MkZoY=��j�M�^=�	V]I�M�~G�e�GX]X]\eTGh+Y=T�md\eTWV�MLX]u0^[��Y=V]\_^[T³f¢V]I�MLX�M�Y=X�M�KdY=TW�aupY=X�Y=�e�_ML���_ML�iML�p�e\eT�Mkj£\eT
V]I�M)ZL\eX�ZL�_M /AT�^[V�Y=�e�0X�MLuGX�Mkj�MLTWV�Mkm 1:� ��^¢ZoY=�8M:±�V]X�MLKdY*ZL�GV5�_ML�iML�0�e\eT�Mkj5\eTWV�^�j�ML�iMLX�Y=�0upY=X]V�jo����T '�\eh�� 
�fGY=V

'�\ehg�GX�M 
&5 �³ML�iML�p�e\eT�Mkj£^=��Y)upY=X]V£^=� +¨Y=T�m�\eT�j]¬��	¸¹j£upY=\eTWV]\eTGh /�j�MkM '�\eh����oy 1:� !5V´�_MoY[j]V��¡^[�GX´V�MLX]Ka\eTpY=V�^[X�j
Y=uGu0MoY=X/\eT�j]\_mGM°V]I�M�ZL\eX�ZL�_Mkj/~G�GV�V]I�ML�+Y=X�M°T�^[V�Zk^[T�j]uG\_ZL��^[��jo�/R���ª°M��_^¢^[¬+Y=V�V]IG\_j-��hg�GX�M�X�Y=uG\_m��e�Qª�\eV]I�^[�GV
Y=T¢�2uGX�MkZL\_j�M%M:±GY=Ka\eTpY=V]\_^[T`ª°M¨^[TG�e�.j�MkM%Zk^[T�ZkMLT¢V]X]\_ZQZL\eX�ZL�_Mkj

�_MoY[j�V��¡^[�GX%V�MLX]Ka\eTpY=V�^[X�j7/���bcV]�GX]T�j%~0MLV�ª°MkMLT V�ª°^2hi^�^�m Zk^[T¢V]\eTW�pY=V]\_^[T�jG1QY=uGu	MoY=Xo�+R��°ª°M�\_j�^[��Y=V�Mkm�V]I�M
Zk^[X]X�Mkj�u	^[T�m�\eTGh��_ML�iML�/�e\eT�Mkjofpª�MQª�^[�G�_m \eTWV�MLX]uGX�MLV)V]I�MLK4Y[j�V]I�M+MLT�m`^=�°YdV]IG\eT j�V]X]��ZLV]�GX�M+Y=T�m`V]IG\_j�\_j
YN�iMLX]��j]V]X�^[TGh�hiMk^[KNMLV]X]\_ZoY=����MoY=V]�GX�Mg��R�T�j�V�MoY[m�^=�´V]IG\_jof	~GX�^[¬iMLT�ZL�GX]�iMkj)Y=X�M+Zk^[TGT�MkZLV�Mkm®Y<�AV�MLX]ª5Y=X�m V�^
�¡^[X]K V�ª�^d^[V]I�MLX�hi^�^�m.Zk^[TWV]\eTW�pY=V]\_^[T�j /AVUª°^dZL\eX�ZL�_Mkj@1:�£H5I�MLT³fGV]I�M¨ZLX�MoY=V�Mkm�ZL\eX�ZL�_Mkj�Y=X�M%upY=X�Y=�e�_ML�³V�^NV]I�M
ZL\eX�ZL�_Mkj)V]IpY=V¨Y=�eX�MoY[m���M:±�\_j�Vof0Y=T�m V]IG\_j)T�MLª j]V]X]��ZLV]�GX�M:/�j]\ ±`upY=X�Y=�e�_ML�´ZL\eX�ZL�_MkjG1�\_j��iMLX]�`uGX�MLhgTpY=TWVQj�\eT�ZkM
\eV�\_j�ZL�_^gj�Mkm8f�Zk^[TW�iM:±8f�j]��KaKNMLV]X]\_Zgf�MLV�Zg�e�e�
H5I�MCMLT�m�u	^[\eT¢V�j+IpYk�iMC~	MkMLT�ZoY=�e�_Mkm�¦�	:�@D�� ¥��i¦c [���)~W�0$5MLX]hiMLT�Y=T�m ¶g�G�_Mkj�·��Òz���f/Y=T�m�Y=X�MdupY=X]V]\_ZL�G��Y=X]�e�
\eKau0^[X]V�Y=TWVQ\eT®V]I�M�u	MLX�ZkMLuGV]\_^[T ^=��V�M:±�V]�GX�Mkjl� � Maj�IpY=�e����j�M�V]I�Maj�Y=KNMamGMLT�^[Ka\eTpY=V]\_^[T�Y=�eV]I�^[�GhgI V]I�M

	�
*O�	�




�  [¥p¦��]���L¦��?¥��<�g�?�¡�[¥p¦��
	L¦�	�¤k¦��� g¥® 
���� o �� �  [¥p¦��A¥��G�g¦��¡ [¥�� zgy

V�MLX]Ka\eTpY=V�^[X�jaª�M�j�IpY=�e��mGMLV�MkZLVNj]IpY=�e��T�^[VaZk^[X]X�Mkj]u0^[T�m#V�^ �_^lª j�ZoY=�_MCV�M:±�V]�GX�Mkjof�j]\eT�ZkM2^[�GXamGM:��TG\eV]\_^[T
X�M �¢�G\eX�Mkj%V]IpY=V¨V�MLX]Ka\eTpY=V�^[X�j+Zk^[TGT�MkZLV¨uG\_MkZkMkj¨^=��ZL�GX]�iMaV]IpY=V¨IpYk�iMNV�^2~	M��_^[TGh�MLT�^[�GhgI³f�Y=T�m®V]IG\_j%X�M:b
�¢�G\eX�MLKNMLTWV)\_j�hiMLT�MLX�Y=�e�e��V�^�^dj]V]X�^[TGh��¡^[X�j]KdY=�e��V�M:±�V]�GX�Mkjl�(K ^[X�Mk^o�iMLXof0V]I�M+M:±�Y=KauG�_M*^=�L'�\eh�� 
dj�I�^oª�j
V]IpY=V�KdY=T¢�{^=��^[�GX�V�MLX]Ka\eTpY=V�^[X�j�j]IpY=�e��Y=�_j�^aX�M �¢�G\eX�M*Y+���GX]V]I�MLX�KdY[j]¬�\eTGhCY=TpY=�e��j]\_jo�£RUT`Y=T¢�2ZoY[j�Mgf�\eV�\_j
\eKau0^[X]V�Y=TWV�V�^�ZL��Y[j�j]\ ���¨Zk^[TWV]\eTW�pY=V]\_^[TC~GX�MoY=¬¢\eTGhij�Y�~G\eV-�A�GX]V]I�MLX/~W�Qhg\e�¢\eTGh¨Y�mGM:��TG\eV]\_^[TN^=�pV�MLX]Ka\eTpY=V�^[X�jof
j]\eT�ZkM�V]I�ML��mG^%T�^[V£Zk^[X]X�Mkj�u	^[T�maV�^�rµ�GT�ZLV]\_^[T�j°^[X£Zk^[X]T�MLX�jo� � M�V�Y=¬iM�V]I�M�j?Y=KNM�T�^[V�Y=V]\_^[T�j�Y[j´\eT � M:�§�iy��
�³MLV � h A R ' G : - [ � L�B ' G : -nB � L RÎfpª�I�MLX�M9: - \_j5V]I�M%\eT�mGM:±{^=�/V]I�M)~GX�MoY=¬¢\eTGh�ZoY=T�m�\_m�Y=V�Mg�_.»%`�acb � bA¿$a � � 	N�L�"�d¦	���g¦5�¨�� [�A¥p¦£� �Q�X�%�U¦�	L�GD��A¥��g¦c [� k£� �%�A¦°� �Q�X�%���:� 	]��El�A¥B=��g¥ �C� � y\z}| h ~

�
� h�8

� - *"k�x �&	:� 	 � - � �Q�2¤� [¥��L¦c�[¥p¦� [¥�< �"�?	���	L¥ �[�A¥B=. [¥�¦	�&	 �k�4D�� < 	 �:�
	�	�o
H5IG\_j�mGM:��TG\eV]\_^[T�j�^[TG�e�©KNMoY=T�j+V]IpY=V�Y�V�MLX]Ka\eTpY=V�^[X�r§^[\eT�j*V�ª�^`uG\_MkZkMkj�^=��ZL�GX]�iMkj+V]IpY=V�j]V�Yk�©ZL�_^gj�MdV�^
MoY[Z�I�^[V]I�MLXo� '�^[X.V�MkZ�IGTG\_ZoY=�¨X�MoY[j�^[T�j.m���M�V�^�V]I�M�j�Y=KauG�e\eTGh ^=�*V]I�M®ZL�GX]�iMgf�ª°M�V�Y=¬iM�\eT uGX�Y[ZLV]\_ZkM
� ->A � � ��� f�ª�IG\_Z�I Zk^[X]X�Mkj]u0^[T�mGj2V�^ Y�j]V]X�^[¬iM�ª�\eV]I Y�ª�\_m�V]I�M �W�pY=�)V�^>*�Y=T�m �Gu V�^ Y=T ^ �8j�MLV
m���M�V�^2V]I�M�upY=X�Y=KNMLV�MLX]\e·lY=V]\_^[T³�NR��°ª�MaZ�IpY=TGhiMdY��e\eV]V]�_M�~G\eV%V]IG\_j%�gY=�e��Mgf³j�^[KNM�Zk^[X]T�MLX�jQKdYk� ~	MkZk^[KNM
V�MLX]Ka\eTpY=V�^[X�jaY=T�m ��\_ZkM:bc�iMLX�j�Y{~G�GVQ\eVQKdY=¬iMkj+j�MLT�j�Mg�.RUT�mGMkMkm8f�\ ��Y{j]V]X�^[¬iMd\_j¨V]IG\_Z�¬ MLT�^[�GhgI�^[X*\ ��ª°M
·o^�^[K \eT�\eVofpV]I�MLT�ª�MQZoY=T�j�MkM%\eV�Y[j�YaX�MkZLV�Y=TGhg�_Mgf0Y=T�m{\ �´\eV�\_j�V]IG\eT`MLT�^[�GhgI /�^[X��GTG·o^�^[K \eVG1:fp\eV�KdYo�
Y=uGu0MoY=XCY[jdY��e\eT�M.ª�\eV]I�T�^®ª�\_m�V]I³��RUT V]I�M{j�Y=KNM2ª5Yk�if�Y��iMLX]�­j]IpY=X]u�Zk^[X]T�MLXCKdYk�­~0M.j�MkMLT Y[jdY
V�MLX]Ka\eTpY=V�^[Xo�
RUT{uGX�Y[ZLV]\_ZkMgf�V]I�MLX�M+Y=X�M%KdY=TW�{mGMLV�MkZLV�Mkm�KNMoY=TG\eTGh[�A�G�-~GX�MoY=¬¢\eTGhij�\eT{\eKdY=hiMkj�ª�IG\_Z�I mG^aT�^[V�Zk^[X]X�M:b

j]u0^[T�mdV�^�Y=TW��V]IG\eTGh�fGj]\eKauG�e�a~0MkZoY=��j�M�V]I�M��_ML�iML�	�e\eT�Mkj�ª�IG\_Z�I.mG^+T�^[V�Zk^[X]X�Mkj�u	^[T�mCV�^�Mkm�hiMkj5Y=X�M�T�^[\_j]�i�
$5MkZoY=��j�M)^=�³TW�GKNMLX]\_ZoY=��Y=X]V]\ �cY[ZLV�jF/ �W�pY=T¢V]\e·lY=V]\_^[T³fG~G�_^�Z�¬�\eTGh+M��8MkZLV�m���M�V�^+Zk^[KauGX�Mkj�j]\_^[T³f�Y=�e\�Y[j]\eTGhNY=T�m
X]\eTGhg\eTGh*Y=�_^[TGh¨Mkm�hiMkjG1-V]I�ML�+KdYk�aY=�_j�^%Zk^[T¢V�Y=\eTdj]I�^[X]V´j]V]X�Y=\ehgI¢V´upY=X]V�jo�/H5IW��j�ª�M5\eKau	^gj�M5V]IpY=V£Y�~GX�MoY=¬Wb
\eTGhd\_j�ZL�_^gj�M¨V�^�Yahi^�^¢m�Zk^[TWV]\eTW�pY=V]\_^[T©^[X)Y=T�^[V]I�MLX�~GX�MoY=¬�\eTGh���H5IG\_j�\_j�KdY[mGM*MoY[j]�.~	M¨��j]\eTGhdV]I�M¨�¡Y[ZLV
V]IpY=VNY`~GX�MoY=¬¢\eTGh�\_jaY[j�j�^�ZL\�Y=V�Mkm�ª�\eV]I�Y`uG\_MkZkM2^=��ZL�GX]�iMg� /c|�MkM�V]I�M2mGM:��TG\eV]\_^[T ^=��~GX�MoY=¬�\eTGhijo� 1 � M
Y=�_j�^`\eKau	^gj�MNV]IpY=VNY.hi^�^¢m�Zk^[TWV]\eT¢�pY=V]\_^[T mG^¢Mkj+T�^[V�Zk^[TWV�Y=\eT Y=TW� ~GX�MoY=¬¢\eTGh���H5IG\_j�mG^¢Mkj*T�^[VaY �0MkZLV
V]I�M�Zk^[TWV]X�Y[j]V+\eTW�gY=X]\�Y=T�ZkM2^=��V]I�M�Y=�ehi^[X]\eV]IGKNjo� Á ^[T�ZkMLX]TG\eTGh�V�MLX]Ka\eTpY=V�^[X�jof�ª°M�M:±�u	MkZLV*V�^{��T�m­Y.�_^[V
^=�£V]I�MLK4\eT�V]I�MQª�\_m�V]I©^=��Zk^[TWV�^[�GX�j¨Y=T�m ª°M+ª�Y=T¢V%V�^2ML�e\eKa\eTpY=V�M�V]I�MLK{� � M*uGX�^[u0^gj�M*V�^2mG^dV]IG\_j¨Y[j
�¡^[�e�_^oª�jo� � Md��X�j�Va\eKau	^gj�M�V]IpY=VNY`V�MLX]Ka\eTpY=V�^[XN\_jaZL�_^gj�Mkm�V�^®Y`hi^¢^�m­Zk^[TWV]\eTW�pY=V]\_^[T³� � M.ZoY=T Y=�_j�^
Zk^[KauG�GV�M*V]I�MQm�\eX�MkZLV]\_^[T�^=�´YNV�MLX]Ka\eTpY=V�^[X�ª�IG\_Z�I`\_j�V]I�MQZk^[KaKN^[T�m�\eX�MkZLV]\_^[T ^=��V]I�MQuG\_MkZkMkj�^=�´ZL�GX]�iMkj
j]V�Y=X]V]\eTGh��AX�^[K«\eVo��H5I�MLT³f-\ �5ª�I�MLT#ª°MN��^[�e�_^lª V]IG\_jQm�\eX�MkZLV]\_^[T#ª°MCj]V]\e�e���cY=�e�´\eT�Y2uG\ ±GML�£Zk^[T¢V�Y=\eTG\eTGh�Y
hi^�^¢mNZk^[T¢V]\eTW�pY=V]\_^[T³f�V]IG\_j°KNMoY=T�j´V]IpY=V°V]I�M�V�MLX]Ka\eTpY=V�^[X�\_j´\eTdV]I�M�Ka\_mGm��_M�^=�³j�^[KNM�hi^�^�mNZk^[TWV]\eT¢�pY=V]\_^[T
Y=T�m.ª�M¨mG^�T�^[V�¬iMkMLu{\eVo�

� ��� ���/�	�?34�����	


�³MLV°��j���X�j]V°Y=uGuG�e��V]I�M�mGMLV�MkZLV]\_^[T�V�^F+¨Y=TG\e·oj�Y�¸¹j£��hg�GX�Mkj /8'�\eh�� �61:��H5I�ML��IpYo�iM�~0MkMLTdj�ZoY=TGT�MkmCm�\eX�MkZLV]�e�
��X�^[K'V]I�M�~	^�^[¬ Y=T�m Y=X�M�T�^[V�~G\eTpY=X]� \eKdY=hiMkjo� RUT upY=X]V]\_ZL�G��Y=Xof%V]I�ML� Y=X�M��iMLX]� T�^[\_j]� Y=T�m j�^[KNM
j]V]X]��ZLV]�GX�Mkj+^=��V]I�MNupY=hiMd�iMLX�j�^{upY=X]V]\�Y=�e�e�#Y=uGu0MoY=XQ~¢�®V]X�Y=T�j]upY=X�MLT�ZL�i� � MCZ�I�^�^gj�MNV]I�M��W�pY=T¢V]\e·lY=V]\_^[T
j]V�MLu®j]��Z�I®V]IpY=V%Y=T¢�`uG\ ±GML�/\_j%ZLX�^gj�j�Mkm®Y=V)�_MoY[j]V%~W� ^[T�M+�_ML�iML���e\eT�Mg�N!�j%ZoY=T ~0M�M:±�u0MkZLV�Mkm8f8V]I�M+T�^[\_j�M
m���M+V�^dV]I�M+upY=u0MLX)V�M:±�V]�GX�MaY=T�m V]I�M�j�ZoY=T`IpY[j�T�^�hiMk^[KNMLV]X]\_ZoY=�´j]V]X]��ZLV]�GX�MNY=T�m hi^�^¢m Zk^[TWV]\eT¢�pY=V]\_^[T�j
M:±�Y[ZLV]�e�#Zk^[\eT�ZL\_mGM.ª�\eV]I Mkm�hiMkjo� Á ^[X]T�MLX�jdY=X�M.j]�G\eV�Y=~G�e��mGMLV�MkZLV�Mkm /�j�MkMC'�\eh���. 1:f°M:±�ZkMLuGVN^[T�M�\eT�V]I�M

OPORQ4S�T U�T V



z 
 �8��� ���:�:��¤ � �i 

'�\ehg�GX�M � 5 � MLV�MkZLV]\_^[TN^=�phi^�^�m*Zk^[T¢V]\eTW�pY=V]\_^[TC^[T +¨Y=TG\e·oj�Y�¸¹j���hg�GX�Mg� ��uGu	MLX/X�^oªF5-�_ML�iML���e\eT�Mkj�ª�\eV]I+�_ML�iML�
K*�G�eV]\euG�_Ma^=��y�� �³^lª°MLX¨X�^lªF5�hi^�^¢m Zk^[TWV]\eT¢�pY=V]\_^[T�j¨ª�\eV]I � A 7g� !�j�M:±�u0MkZLV�Mkm8f	Mkm�hiMkj¨Y=X�M+uG\_MkZkMLª�\_j�M
j�KN^¢^[V]I2Y=T�mCZk^[T¢V�Y=\eT�Mkm2\eTdV]I�M��GTG\_^[T�^=�³V]I�M�hi^¢^�mdZk^[T¢V]\eTW�pY=V]\_^[T�jo�°H5I�M�X�MoY=�	V]IG\eTGh�\_j£V]IpY=V�T�^Q^[V]I�MLX
�_ML�iML���e\eT�M)\_j�Y�hi^�^¢m.Zk^[T¢V]\eTW�pY=V]\_^[T

	�
*O�	�




�  [¥p¦��]���L¦��?¥��<�g�?�¡�[¥p¦��
	L¦�	�¤k¦��� g¥® 
���� o �� �  [¥p¦��A¥��G�g¦��¡ [¥�� z �

~0^[V]V�^[K�b�ZkMLTWV�MLXo�©H5I�MLX�MC\_jaY=T�^[V]I�MLX�mGMLV�MkZLV]\_^[T ^[T�V]I�MCV�^[u�^=��V]I�MCX]\ehgIWVaupY=X]Vof/~G�GV+\eV�\_jQ\eT#�cY[ZLV�Y
V�MLX]Ka\eTpY=V�^[X*mGMLV�MkZLV�Mkm�Y[j*Y2Zk^[X]T�MLX*~	MkZoY=��j�Md^=��V]I�MNj�V]X�^[¬iMaª�\_m�V]I³�CR��°ª�Mdm�\_j]uG��Yo�©Y=�e�´V]I�MNmGMLV�MkZLV�Mkm
V�MLX]Ka\eTpY=V�^[X�j�ª�\eV]I�^[�GV2��j]\eTGh V]I�M`uGX�^¢ZkMkm��GX�M mGMkj�ZLX]\e~0Mkm Y=VCV]I�M�MLT�m ^=�+|�MkZLVo� 
�f5ª�M`j�MkM{V]IpY=Vof�Y[j
M:±�u	MkZLV�Mkm8f�KN^gj]V�^=��V]I�MLK Y=X�M��_^�ZoY=V�Mkm�\eT�V]I�M)~0^[�GT�m�Y=X]\_Mkj�^=�-V]I�M)^[~�r]MkZLV�jo� !��AV�MLX5ML�e\eKa\eTpY=V]\_^[T³f�V]I�MLX�M
Y=X�MgfG\eT.V]IG\_j�ZoY[j�Mgf�T�^aV�MLX]Ka\eTpY=V�^[X�j��_M:��Vo�

'�\ehg�GX�M�.&5 � MLV�MkZLV]\_^[T ^=�%Zk^[X]T�MLX�jl� �³M:��V�5 KN^gj]VdKNMoY=TG\eT���hg�G��Zk^[X]T�MLX�j.Y=X�M Y[jCM:±�u	MkZLV�Mkm8� K�\_mGm��_M65
V�MLX]Ka\eTpY=V�^[X�jN~0M:�¡^[X�MCV]I�M.ZL�_MoY=X]\eTGh uGX�^¢ZkMkm��GX�Mg�­H5I�M.V�MLX]Ka\eTpY=V�^[X�ja\eT�V]I�M���X�Y=KNM{Y=X�M{Y=�e\ehgT�Mkm�ª�\eV]I
V]I�M�Mkm�hiMaY=T�m`u0^[\eTWV)\eT¢V�^2hi^¢^�m`Zk^[T¢V]\eTW�pY=V]\_^[T³�+H�MLX]Ka\eTpY=V�^[X�j¨Zk^[\eT�ZL\_m�\eTGh.ª�\eV]I®Zk^[X]T�MLX�j¨Zk^[X]X�Mkj�u	^[T�m
V�^�\eTGT�MLX)�_ML�iML���e\eT�Mkj /�j]\eT�ZkM+V]I�MaY=TGhg�_M+\_j)j]IpY=X]u	MLXG1�ª�IG\e�_M�Zk^[X]T�MLX�j%Zk^[X]X�Mkj]u0^[T�m V�^�^[�GV�MLX)�_ML�iML�/�e\eT�Mkjo�
H5I�MLX�M:�¡^[X�MgfGML�iMLT�\ �³V�MLX]Ka\eT¢V�^[X�j�u0^[\eTWV�^[�GV�ª5Y=X�m8f�j]\eT�ZkM�V]I�ML�CY=X�M��_^¢ZoY=V�Mkm�\eT2V]I�M�\eTGT�MLX5~0^[�GT�m�Y=X]�dV]I�M
u0^[\eTWV�V�^dV]I�MQ^[�GV�MLX�hi^¢^�m{Zk^[TWV]\eT¢�pY=V]\_^[T�j¨Y=T�m`Y=X�M+Y=�_j�^NML�e\eKa\eTpY=V�Mkm8�9!��AV�MLX�V]I�M¨ZL�_MoY=X]\eTGhCuGX�^�ZkMkm��GX�Mgf
V]I�MLX�M{Y=X�M�T�^�KN^[X�M2V�MLX]Ka\eTpY=V�^[X�jo��t�\ehgIWV�5.Y`�_ML�iML���e\eT�M.^=��V]I�M��_M:��V�IpY=T�m���hg�GX�Mg�#H5I�MLX�M{Y=X�M2VUª°^
V�MLX]Ka\eTpY=V�^[X�j�ª�IG\_Z�I`Y=X�M%~0^[V]I�Y=�GV�^[KdY=V]\_ZoY=�e�e�{ML�e\eKa\eTpY=V�Mkm

��T3'�\eh��	��f�V]I�MQZk^[\eT�ZL\_mGMLT�ZkM�^=��u0MLX�ZkMLuGV]�pY=��Mkm�hiMkj�ª�\eV]I�hi^�^¢m�Zk^[TWV]\eTW�pY=V]\_^[T�j¨\_j�j]V]X]\e¬�\eTGh���R�V�\_j�Y=�_j�^
ª°^[X]V]IdT�^[V]\_ZL\eTGhQV]IpY=V�V]I�M�ª�I�^[�_M5ª�\eT�mG^lª�upY=T�Mkj£Y=X�M�mGMLV�MkZLV�MkmCY[j�hi^¢^�m�Zk^[TWV]\eT¢�pY=V]\_^[T�j /¡Y=T�mNT�^[V´^[TG�e�
V]I�ML\eX°j�\_mGMkjG1:fi~0MkZoY=��j�M�V]I�ML\eX°~	^[�GT�m�Y=X]�a\_j£�_^[TGh*MLT�^[�GhgI�Y=T�md~	MkZoY=��j�M�^=�8~G�e�GX�Y=T�mN\eT¢V�MLX]u	^[��Y=V]\_^[T³f�V]I�M
Zk^[X]T�MLX�j)Y=X�MQj]KN^�^[V]I�Mkm8��|¢\eT�ZkMQ�_ML�iML�-�e\eT�Mkj�Y[ZkZL�GKQ�G��Y=V�MaY=X�^[�GT�m`Mkm�hiMkjofpª�MQZoY=T`�¢\_j]�pY=�e�e�.Z�I�MkZ�¬{V]IpY=V
V]I�ML��Y=X�M�\eT�mGMkMkm.j]KN^�^[V]I³� $��GV5V]I�MLX�M¨Y=X�M)Y=�_j�^*KdY=T¢�C�_ML�iML�0�e\eT�Mkj5\eT2�_^oª�Zk^[T¢V]X�Y[j]V�Mkm.X�MLhg\_^[T�jF/¡Y[j5V]I�M
ª�\eT�mG^oª upY=T�MkjG1:f�~G�GV�^[TG�e��Y+�iMLX]�d��MLª ^=�-V]I�MLK j?Y=V]\_j§�A�dV]I�M)hi^¢^�m2Zk^[TWV]\eTW�pY=V]\_^[T`uGX]\eT�ZL\euG�_MgfpY=T�m2V]IG\_j
\_j�V]I�M%X�MoY=�8u0^[\eTWVo�
��T3'�\eh��*�o��f�ª°M*j�MkM¨V]IpY=V�Mkm�hiMkj�Y=T�m�hi^¢^�m{Zk^[T¢V]\eTW�pY=V]\_^[T�j%^=��V�MLT`Zk^[\eT�ZL\_mGM�Y=hg\eT³f	Y=T�m�KN^[X�Mk^o�iMLXof�ª°M
M:±�Y=Ka\eT�M*V]I�M+\eT&%���MLT�ZkMa^=�£V]I�M�j�Y=KauG�e\eTGh2�_MLTGhgV]I *¢f	��^[X�ª�IG\_Z�I®ª�M�Z�I�^�^gj�M+V]IGX�MkM*�gY=�e��Mkj)* A 7gf�7 W �
Y=T�m � � � \eV]I�V]I�MQKa\eTG\eKQ�GK �_MLTGhgV]I³f	Ya��MLª j�I�^[X]V�\eT�j]\ehgTG\ �pZoY=T¢V�hi^�^�m{Zk^[TWV]\eT¢�pY=V]\_^[T�j¨Y=X�MQmGMLV�MkZLV�Mkm8f
ª�IG\e�_M�KN^gj]V�^=��V]I�MLK m�\_j?Y=uGu	MoY=XaY=~	^l�iM�V]I�MCZLX]\eV]\_ZoY=��j�Y=KauG�e\eTGh�� ��T­V]I�MCZk^[T¢V]X�Y=X]�if���Y=X]hiM2j�Y=KauG�_Mkj
KdYk�{Y=~�j�^[X]~`j�^[KNM%j]KdY=�e��^gj�ZL\e�e��Y=V]\_^[T�j /�j�MkM��¡^[X�M:±GY=KauG�_M¨V]I�M)X]\ehgIWV�KN^gj�V�uG\e�e��Y=XG1:�� �ML�iMLX]V]I�ML�_Mkj�jofGV]I�M
KN^gj]V�KNMoY=TG\eTGh[���G�-j]V]X]��ZLV]�GX�Mkj�ZLX�^gj�j�V]I�M¨j�ZoY=�_Mkj�ª�\eV]I{T�^�KN^�m�\ �pZoY=V]\_^[T³�
²)^�^¢m Zk^[TWV]\eT¢�pY=V]\_^[T�jQmG^�T�^[V%Y=�eª�Yk��j¨Zk^[\eT�ZL\_mGM+ª�\eV]I®Zk^[TWV]X�Y[j]V�Mkm®Mkm�hiMkjl� '�^[X%\eT�j]V�Y=T�ZkMgf8^[T)'-\eh����oz�f
V]I�M*V]X�MkM*^[T V]I�MQX]\ehgI¢V)IpY[j�T�^[V%YNj�KN^¢^[V]I ~	^[�GT�m�Y=X]�A/A\eV�\_j�T�MoY=X]�e�.��X�Y[ZLV�Y=� 1�ª�IG\e�_M*\eV�\_j�Zk^[T¢V]X�Y[j]V�Mkm8�
Á �_^[��mGj¨Y=X�M*T�ML\eV]I�MLX¨Zk^[TWV]X�Y[j]V�Mkm T�^[X%j]KN^�^[V]I³f�~G�GV)\ �´ª�M*·o^�^[K ^[�GV�V]I�M+\eKdY=hiM+\eT®Y=hgX�MkMLKNMLTWV¨ª�\eV]I
|¢IpY=TGT�^[T³¸¹j)V]I�Mk^[X]�A/A\c�¹Mg�)ª�MaY=uGuG�e�`Y=T©Y=uGuGX�^[uGX]\�Y=V�M�~G�e�GX]X]\eTGh�~0M:�¡^[X�M*mG^lª�T�j�Y=KauG�e\eTGhB1:f³V]I�MLT®ZL�_^[��mGj

OPORQ4S�T U�T V



z6. �8��� ���:�:��¤ � �i 

'�\ehg�GX�M£�&5�R  �t�R ! mGMkj]¬0�P'�X�^[K�V�^[u¨V�^�mG^lª�T+Y=T�m%�_M:��V³V�^�X]\ehgI¢V�5�^[X]\ehg\eTpY=�W\eKdY=hiMgf<�_ML�iML�W�e\eT�MkjL/AKQ�G�eV]\euG�_Mkj
^=�´y 1:f�KNMoY=TG\eTGh[���G��hi^�^¢m.Zk^[T¢V]\eTW�pY=V]\_^[T�jof�KNMoY=TG\eTGh[�A�G��Zk^[X]T�MLX�j�Y=T�m�r§�GT�ZLV]\_^[T�j

	�
*O�	�




�  [¥p¦��]���L¦��?¥��<�g�?�¡�[¥p¦��
	L¦�	�¤k¦��� g¥® 
���� o �� �  [¥p¦��A¥��G�g¦��¡ [¥�� zg�

'�\ehg�GX�M"�o�&5�H5I�M !�TGTW�GT�ZL\�Y=V]\_^[T /8'GX�Y"!�TGhiML�e\_Zk^?1:��RUT&%���MLT�ZkM*^=�£j�Y=KauG�e\eTGh��('GX�^[K4V�^[u�V�^�mG^oª�T©Y=T�m
�_M:��V�V�^aX]\ehgIWVo� ��X]\ehg\eTpY=�-\eKdY=hiMgfGV]I�MLT�* A � J � Y=T�m��

OPORQ4S�T U�T V



Og� �8��� ���:�:��¤ � �i 

~0MkZk^[KNM�hi^¢^�m�Zk^[TWV]\eTW�pY=V]\_^[T�j�ª�IG\e�_M�V]I�M�V]X�MkM�\_j�j�V]\e�e��T�^[V5KNMoY=TG\eTGh[���G�c�£R��³ª°M)V�Y=¬iM�� A 7 N C�� \eT�j]V�MoY[m
^=�X� A 7gf�ª�M�^[~GV�Y=\eT ^[TG�e��V�ª�\_ZkM��_Mkj�j�hi^�^¢m Zk^[TWV]\eT¢�pY=V]\_^[T�jof�\eT Y=hgX�MkMLKNMLT¢V{ª�\eV]I V]I�M{�cY[ZLVCV]IpY=V
V]I�MCmGMLV�MkZLV]\_^[T#mGMLu0MLT�mGj*^[T ����� �¢� � M�Y=�_j�^{X�MLKdY=X]¬®V]IpY=V*ª°MC^[~GV�Y=\eT T�MoY=X]�e�®V]I�Mdj?Y=KNMaX�Mkj]�G�eV�j*~W�
mGMLV�MkZLV]\eTGhChi^¢^�m2Zk^[TWV]\eT¢�pY=V]\_^[T�j)Y=KN^[TGh�Zk^[TWV]X�Y[j]V�Mkm`Mkm�hiMkj�Y=T�m.hi^�^¢m.Zk^[T¢V]\eTW�pY=V]\_^[T�j%Y=�_^[T�Mg�

'�\ehg�GX�M��6�65 ��X]\ehg\eTpY=�-\eKdY=hiM¨^=�/V]I�M)s£Y=�e~	^[TGT�M*Z�IW�GX�Z�IA/�Zk^[�GX]V�Mkj]�.^=��t�^[~0^[V]�¢\_j�hgX�^[�Gu 1

RUTF'�\eh�� �oO�f<�_ML�iML�W�e\eT�Mkj³Zk^[X]X�Mkj]u0^[T�m¨V�^�Mkm�hiMkj�^[TG�e�%^[TQj]I�^[X]V�m�\_j�V�Y=T�ZkMkj�j]\eT�ZkM´Mkm�hiMkj�Y=X�M´^=��V�MLT¨Ka\ ±�Mkm¨�Gu
ª�\eV]I*V]I�M°j��GX]X�^[�GT�m�\eTGh�V�M:±�V]�GX�Mkjo�  �ML�iMLX]V]I�ML�_Mkj�jlf<hi^�^�mQZk^[TWV]\eT¢�pY=V]\_^[T�j´j]V]\e�e��Zk^[\eT�ZL\_mGM£ª�\eV]I+KNMoY=TG\eTGh[�A�G�
Zk^[T¢V]X�Y[j]V�Mkm.Mkm�hiMkj �Ò���	\eT{YQ�iMLX]�dj]�GX]uGX]\_j]\eTGh�ª5Yk�i�´H5IG\_j�V]\eKNM�ª°M)Y=�_j�^*��T�m�YQ��Y=X]hiM�TW�GK*~	MLX�^=�-ZL�GX]�iMkj
j��GX]X�^[�GT�m�\eTGhQV]I�M�Z�I�MkMLV�Y=I2Y=T�maV]IpY=V°Y=X�M�T�^[V°Zk^[TWV]X�Y[j]V�MkmCMkm�hiMkjo�/R�V�\_j£Y=�_j�^%ª°^[X]V]INT�^[V]\_ZL\eTGh*V]IpY=V´V]I�ML�
Y=�e�£IpYk�iMCY{Zk^[KaKN^[T#m�\eX�MkZLV]\_^[T³f�Y=T�m®V]IG\_j¨\_jQT�^[V*Y.Zk^[\eT�ZL\_mGMLT�ZkMgf/j]\eT�ZkMaV]I�ML�©Y=X�MCm���MaV�^.V]I�MahgX�Y[j�j
^[X]\_MLT¢V�Y=V]\_^[T³�)H5I�MQu0^gj]V�MLX]\_^[X�Y[j�j�^¢ZL\�Y=V]\_^[T�^=�´V]I�Mkj�M+m�\eX�MkZLV]\_^[T�j)j]IpY=�e�-hg\e�iM+j�^[KNMQ\eT���^[X]KdY=V]\_^[T®^[T V]I�M
V�M:±�V]�GX�Mg� /c|�MkM����2�£�¡^[X+Y{hgX�^[�GuG\eTGh�^=��upY=X�Y=�e�_ML�5m�\eX�MkZLV]\_^[T�jo� 1 � MCY=�_j�^�V�Mkj]V�Mkm V]I�Md\eT&%���MLT�ZkM2^=��V]I�M
KdY<±�\eKdY=��TW�GKQ~0MLX%^=���¡Y=�_j�MQmGMLV�MkZLV]\_^[T�j�~W�.V�Y=¬�\eTGh � A 7�Y=T�m�� A 7 N C�� �9!�j�M:±�u	MkZLV�Mkm8f	j�^[KNM¨hi^�^�m
Zk^[T¢V]\eTW�pY=V]\_^[T�j)m�\_j�Y=uGu0MoY=X�~G�GV�V]I�M%��Y=X]hiMkj]V�j]IpY=u	Mkj�Y=X�M)uGX�Mkj�MLX]�iMkm8�
��T '�\eh����Lx�f0V]I�MQ\eKdY=hiM�\_j%YdV�M:±�V]�GX�M+KdY[mGM+~W� j]V]X�Ykª$ª�\_j]u�jo�)RUT�V]IG\_j�uGX�MkZL\_j�M+M:±�Y=KauG�_Mgf0V]I�MLX�M+\_j%Y
IG\ehgI`mGMLT�j]\eV��.^=�/V�MLX]Ka\eTpY=V�^[X�j�ª�IG\_Z�I`IpY[j�V�^a~0M%j]V]��m�\_Mkm����GX]V]I�MLXo�

	�
*O�	�




�  [¥p¦��]���L¦��?¥��<�g�?�¡�[¥p¦��
	L¦�	�¤k¦��� g¥® 
���� o �� �  [¥p¦��A¥��G�g¦��¡ [¥�� O&�

'�\ehg�GX�M:�oz&5Qq´I�^[V�^[hgX�Y=uGI#^=��s£Y=�e~	^[TGT�MdZ�IW�GX�Z�I �CH�^[u³f��AX�^[K��_M:�AV%V�^.X]\ehgI¢V�5¨�_ML�iML�°�e\eT�Mkj"/ �¢�pY=TWV]\e·oMkm
MoY[Z�I �o�N�_ML�iML�_jG1:�)²%^¢^�m�Zk^[T¢V]\eTW�pY=V]\_^[T�j%ª�\eV]Iv� A 7�Y=T�m�� A 7 N C�� ��H5I�MQKdY=\eT`�¡MoY=V]�GX�Mkj)Y=X�M+j]V�Y=~G�_M
ª�\eV]I�X�Mkj]u0MkZLVaV�^ V]I�M��¡Y=�_j�M2mGMLV�MkZLV]\_^[T X�Y=V�M.j�\eT�ZkMCV]I�MLX�M`Y=X�M 
gy=xW� hi^�^�m�Zk^[T¢V]\eTW�pY=V]\_^[T�jC�¡^[X�� A N
Y=T�m OgOgz 
���^[X{� A 7 N C�� � $5^[V]V�^[K{f���X�^[K �_M:�AVdV�^®X]\ehgIWVo� Â�ML�eKaI�^[�eV]·`Mkm�hiMkj3�Ò����� $5^[V]V�^[K{f5hi^�^¢m
Zk^[TWV]\eT¢�pY=V]\_^[T�j�Y=KN^[TGh�KNMoY=TG\eTGh[���G��Mkm�hiMkjofGY=T�m2hi^�^¢m�Zk^[TWV]\eT¢�pY=V]\_^[T�j�\eT2V]I�M�·o^¢^[KNMkm.^[�GV5\eKdY=hiM�/A~¢�
Y2�cY[ZLV�^[X+z 1:��R�T©V]IG\_j*��Y[j]V+ZoY[j�Mgf�V]I�MdZL�_^[��mGj�Y=X�MdmGMLV�MkZLV�Mkm�Y[j¨hi^�^¢m#Zk^[TWV]\eT¢�pY=V]\_^[T�jo�`H5I�Mkj�MdZL�GX]�iMkj
j]I�^[�G�_m.V]I�MLT�~	M)hgX�^[�Gu0Mkm.~W��upY=X�Y=�e�_ML�e\_j]K

OPORQ4S�T U�T V



Ogz �8��� ���:�:��¤ � �i 

'�\ehg�GX�M
�oO&5 � MLV�MkZLV]\_^[T2^=��Zk^[TW�iM:±d�_ML�iML���e\eT�Mkj°^[T2Y%V�M:±�V]�GX�Mkmd\eKdY=hiMg��H-^[u 5�^[X]\ehg\eTpY=��\eKdY=hiMgf�Y=T�mN�_ML�iML�
�e\eT�Mkj / �W�pY=T¢V]\e·oMkmCMoY[Z�ICOg�)�_ML�iML�_jG1:��K`\_mGm��_M�X�^oª¨���³M:��V�5�KNMoY=TG\eTGh[�A�G�phi^¢^�mNZk^[TWV]\eT¢�pY=V]\_^[T�j�ª�\eV]I{� A 7g�
H5I�MQj�MLhgKNMLTWV�j�Zk^[X]X�Mkj]u	^[T�m�\eTGhCV]I�M%hgX�Y[j�j�j�I�^[�G�_m.~	M)hgX�^[�Gu0Mkm{ª�\eV]I�X�Mkj]u	MkZLV�V�^d^[X]\_MLTWV�Y=V]\_^[T³��t�\ehgIWV�5
KNMoY=TG\eTGh[���G�´hi^�^¢m�Zk^[T¢V]\eTW�pY=V]\_^[T�j*ª�\eV]I�� A 7 N C�� � !�j%ZoY=T®~0M�j�MkMLT³f8V]I�M�mGMLV�MkZLV]\_^[T©\_j¨j�V�Y=~G�_M*ª�\eV]I
X�Mkj�u	MkZLV�V�^\�¢� $5^[V]V�^[K X�^oª¨���³M:�AV�5��UÂ�ML�eKaI�^[�eV]·QMkm�hiMkj
� /�j�MkM7�Ò���;1:�´t�\ehgI¢V�5 Á Y=TGTW�0¸¹j�Mkm�hiM¨mGMLV�MkZLV�^[X

	�
*O�	�




�  [¥p¦��]���L¦��?¥��<�g�?�¡�[¥p¦��
	L¦�	�¤k¦��� g¥® 
���� o �� �  [¥p¦��A¥��G�g¦��¡ [¥�� OgO

'�\ehg�GX�MN�Lx�5 � MLV�MkZLV]\_^[TC^=�³Zk^[TW�iM:±N�_ML�iML���e\eT�Mkj£^[TCY=TN\eKdY=hiM�^=�³j]V]X�Ykª /AV�^[uN�_M:�AVG1:�´²)^�^�mNZk^[TWV]\eT¢�pY=V]\_^[T�j
hg\e�iM+V]I�M�m�\eX�MkZLV]\_^[T©^=�£V]I�M+V�M:±�V]�GX�M /AV�^[u�X]\ehgIWVG1:�*H5I�MLX�M�Y=X�M�Zk^[X]T�MLX�j���r§�GT�ZLV]\_^[T�j7/A~0^[V]V�^[K4�_M:�AVG1:f0~G�GV
V�MLX]Ka\eTpY=V�^[X�j£Y=X�M�Y=�_j�^��iMLX]�QT¢�GKNMLX�^[��j /A~0^[V]V�^[K X]\ehgIWVG1:� !­���GX]V]I�MLX´Y=TpY=�e��j]\_j�j�I�^[�G�_m�Y=TpY=�e��j�M�ª�I�MLV]I�MLX
V]I�M¨Zk^[T¢V]\eTW�pY=V]\_^[T�j�IpYk�iM*Y�Zk^[KaKN^[T`m�\eX�MkZLV]\_^[T`Y=T�m.V]I�M%V�MLX]Ka\eTpY=V�^[X�j�mGMLT�j]\eV��0/AV�M:±�V�^[T�j�mGMLT�j]\eV�� �Òz��;1

OPORQ4S�T U�T V



O=x �8��� ���:�:��¤ � �i 

'�\eTpY=�e�e�if�ª�M%m�\_j]uG��Yk�2Y=T2M:±�u0MLX]\eKNMLTWV�^=��hi^�^�m�Zk^[T¢V]\eTW�pY=V]\_^[T`~GX�MoY=¬¢\eTGhN^[T{Y*upY=\eTWV]\eTGhN~¢�"+¨Y=T�m�\eT�j]¬��
/8'�\eh�� �oy 1:� � MNMLKauGIpY[j�\e·oMaV]IpY=V%V]I�Ma\eKdY=hiMa\_j)T�^[VQj�KN^¢^[V]I Y=VQY=�e�£Y=T�m®V]IpY=V%�_ML�iML�£�e\eT�MkjQY=X�MaX�MoY=�e�e�
T�^[\_j���Y=T�m����e��V]I�M+\eKdY=hiMg� !�j)Y=~	^l�iMgf0ª°M+ML�e\eKa\eTpY=V�M�V�MLX]Ka\eTpY=V�^[X�j)ª�IG\_Z�I Y=X�M+j]�GX]X�^[�GT�mGMkm ~W�{hi^�^�m
Zk^[T¢V]\eTW�pY=V]\_^[T�jo� K`^[X�Mk^l�iMLXof	ª°MQML�e\eKa\eTpY=V�M+Zk^[X]T�MLX�j)Y=T�m�V�MLX]Ka\eTpY=V�^[X�j�ª�IG\_Z�I®Y=X�M¨\_j�^[��Y=V�Mkm /AV]I�MLX�M�Y=X�M
T�^a^[V]I�MLX�^[T�Mkj�\eT.V]I�M¨j�Y=KNM)uG\ ±GML� 1:�#!�j�Mkm�hiMkj�Zk^[T¢V�Y=\eT�KdY=TW�2�_ML�iML�³�e\eT�MkjlfGZk^[X]T�MLX�j�Y=T�m.V�MLX]Ka\eTpY=V�^[X�j
Y=uGu0MoY=X¨\eT�ZL�e��j]V�MLX�jof-Y=T�m V]IG\_jQj]I�^[�G�_m�Y=�_j�^.hg\e�iMaV]I�MLK¯j�^[KNMaX�ML�_ML�gY=T�ZkMg� /c|�MkM-���o���´�¡^[XQZL�e��j]V�MLX+mGM:b
V�MkZLV]\_^[T³� 1�H5IG\_j¨Zk^[X]T�MLX*Y=T�m2r§�GT�ZLV]\_^[T mGMLV�MkZLV]\_^[T©\_j%�_Mkj�j)�_^¢ZoY=�´V]IpY=T KN^gj]V¨^=�5M:±�\_j]V]\eTGh.KNMLV]I�^�mGj7/8!
X�MkZkMLT¢V)upY=u	MLX�~W� |�^=r§¬gY:�ÒO=x6��hg\e�iMkj)Yd~0MLT�Z�IGKdY=X]¬�~0MLV�ª�MkMLT®m�\��0MLX�MLT¢V)ZL��Y[j�j]\_ZoY=�/Y=�ehi^[X]\eV]IGKNjl� 1-!�j)Y=T
M:±GMLKauG�_MgfGª�M¨Zk^[KaupY=X�M¨^[�GX�X�Mkj]�G�eV�ª�\eV]I.V]I�M¨ZL��Y[j�j]\_ZoY=��Â)Y=X]X]\_j�mGMLV�MkZLV�^[XN��� 
4�����³MLV���j�u0^[\eTWV�^[�GV�V]IpY=V
^[�GX�KNMLV]I�^�m�Y=�_j�^Qhg\e�iMkj�Y��¢�pY=TWV]\eV�Y=V]\e�iM)KNMoY=TG\eTGha^=�³V]I�M�u0^[\eTWV�j�ª�M���T�mC\eTCV�MLX]KNj�^=�8�cY=�_j�M�mGMLV�MkZLV]\_^[T
X�Y=V�Mgf�ª�IG\_Z�I�Zk^[�G�_m ~	MCML�iMLT#j]V�Y=~G�_MLX+\ ��ª°Md��^[�GT�m u	^[\eT¢V*ZL�e��j]V�MLX�jo� 'p^[X�Y=uGuG�e\_ZoY=V]\_^[T�jof��¡^[X¨\eT�j]V�Y=T�ZkM
\eKdY=hiM�X�MLhg\_j�V]X�Y=V]\_^[T³f8\eV%\_j���j�M:�A�G�/V�^���T�m®Y[j)KdY=TW�`�¡MoY=V]�GX�Mkj¨Y[j)u	^gj�j�\e~G�_Mgf0~G�GV�\eV%\_j%Y=�_j�^�\eKau0^[X]V�Y=TWV
V]IpY=VQV]I�Mkj�M��¡MoY=V]�GX�MkjQY=X�MaX�^[~G��j]Vo�"���GX%KNMLV]I�^¢m \_j¨ZkMLX]V�Y=\eTG�e��T�^[V*Y=~G�_MaV�^.X�MkZk^l�iMLX+Y=�e��V]I�MNZk^[X]T�MLX�jof
j�\eT�ZkM�ZL�GX]�iMkj´IpYk�iM�V�^�~0M5�_^[TGh¨MLT�^[�GhgI³fg~G�GV�V]IG\_j£Y=�_j�^)Zk^[X]X�Mkj]u0^[T�mGj�V�^�ª�IpY=V°Y�X�MoY=��Zk^[X]T�MLX´j]I�^[�G�_m�~0Mg�
Â�^oª�ML�iMLXof�j]\eT�ZkM�V]I�M+�cY=�_j�M�mGMLV�MkZLV]\_^[T©X�Y=V�MkjQY=X�M�Zk^[T¢V]X�^[�e�_Mkm©~0^[V]I���^[X)hi^�^¢m�Zk^[TWV]\eT¢�pY=V]\_^[T�mGMLV�MkZLV]\_^[T
Y=T�mN~GX�MoY=¬¢\eTGhijof�Y=T�mdj]\eT�ZkM�Zk^[X]T�MLX�j£ZoY=TN���GX]V]I�MLX´~0M�hgX�^[�Gu0Mkma\eTdZL�e��j]V�MLXof�^[�GX´\eT��¡^[X]KdY=V]\_^[Td\_j£ZkMLX]V�Y=\eT�b
�e��KN^[X�M*X�ML�e\�Y=~G�_Mgf³Y=T�m V]IG\_j�X�ML�e\�Y=~G\e�e\eV�� \_j�KNMoY[j]�GX�Mkm�~W�`YdTW�GK*~	MLX¨^=�£�¡Y=�_j�M+mGMLV�MkZLV]\_^[T�jo�FK ^[X�Mk^o�iMLXof
ª�M%\eT�j]\_j]V�^[T.V]I�M%�¡Y[ZLV�V]IpY=V�V]I�MLX�M*Y=X�M)T�^NZLX]\eV]\_ZoY=�³upY=X�Y=KNMLV�MLX�j�V]IpY=V�IpYk�iM%V�^a~0M)V]�GT�Mkm.~¢�CV]I�M%��j�MLXo�
RUV�\_j�T�^[V�V]I�M+ZoY[j�M%�¡^[X�Â)Y=X]X]\_jo¸pmGMLV�MkZLV�^[X��¡^[X�ª�IG\_Z�I ª°M*IpYk�iM*V�^dj�u	MkZL\ ���2V]I�M*j]V�Y=T�m�Y=X�m`mGML�¢\�Y=V]\_^[T�^=�
YCj]KN^�^[V]IG\eTGh.¬iMLX]T�ML�cf0V]I�M�j]\e·oM*^=��V]I�MQT�ML\ehgI¢~	^[X]I�^�^�m�V�^�Zk^[KauG�GV�M�V]I�M+�_^�ZoY=V]\_^[T®^=�£V]I�M+KdY<±�\eKdY�^=�
V]I�M�Zk^[X]T�MLX]T�Mkj�j����GT�ZLV]\_^[T Y=T�m®YCV]IGX�Mkj]I�^[�_m®^[T�V]I�Mkj�M+KdY<±�\eKdY��F!�T�^[V]I�MLX%upY=X�Y=KNMLV�MLXQY=uGu0MoY=X]\eTGh.\eT
V]I�M+mGM:��TG\eV]\_^[T®^=�£Zk^[X]T�MLX]T�Mkj�j�IpY[j�~	MkMLT�j]�GhghiMkj]V�Mkm`~W��Â)Y=X]X]\_j)Y=T�m�|¢V�MLuGI�MLT ��� 
���� � M+Y=�_j�^dX�MLKdY=X]¬
V]IpY=V+V]I�MLX�M�\_j+T�^ m�\_j�V]\eT�ZLV]\_^[T�~0MLV�ª�MkMLT Zk^[X]T�MLX�jaY=T�m#V�MLX]Ka\eTpY=V�^[X�jlf´ª�IG\_Z�I Y=X�M�u0MLX�ZkMLuGV]�pY=�e�e� �¢�G\eV�M
m�\��8MLX�MLTWVo�

	�
*O�	�




�  [¥p¦��]���L¦��?¥��<�g�?�¡�[¥p¦��
	L¦�	�¤k¦��� g¥® 
���� o �� �  [¥p¦��A¥��G�g¦��¡ [¥�� Ogy

'�\ehg�GX�M��oy&5£²)^�^¢m.Zk^[T¢V]\eTW�pY=V]\_^[T®Y=T�m2~GX�MoY=¬¢\eTGhCmGMLV�MkZLV]\_^[T³�£H�^[u 5 ��X]\ehg\eTpY=�³\eKdY=hiMgfG�_ML�iML�³�e\eT�Mkj
/AKQ�G� b
V]\euG�_Mkjd^=�¨O 1:� K`\_mGm��_M65{hi^�^¢m�Zk^[T¢V]\eTW�pY=V]\_^[T�jof�Y=T�m Zk^[X]T�MLX���r§�GT�ZLV]\_^[T�jo� $�^[V]V�^[K X�^oªF5.KNMoY=TG\eTGh[���G�
V�MLX]Ka\eTpY=V�^[X�jof�Y=T�m®Zk^[X]T�MLX�j%mGMLV�MkZLV�Mkm�~¢�`Â)Y=X]X]\_j ��� 
��´mGMLV�MkZLV�^[Xo� � M+IpYk�iM�X�MLKN^l�iMkm�V�MLX]Ka\eTpY=V�^[X�j*Y[j
mGMkj�ZLX]\e~0Mkm�\eT©|�MkZLVo� 
dY=T�m`¬iMLuGV)^[TG�e�.T�^[T�bc\_j�^[��Y=V�Mkm`~GX�MoY=¬�\eTGhijo��H5I�M*^[TG�e�.\eKau0^[X]V�Y=TWV%upY=X�Y=KNMLV�MLX)\_j
V]I�M�j�ZoY=�_M /�^[X£j�Y=KauG�e\eTGh*�_MLTGhgV]I 1:��R�TdÂ)Y=X]X]\_j£mGMLV�MkZLV�^[Xof¢ª°M�IpYk�iM�V�^%�G±aV]IGX�MkM�upY=X�Y=KNMLV�MLX�j�5´Y%j�KN^¢^[V]I�b
\eTGh�j�ZoY=�_Mgf´Y.T�ML\ehgI¢~	^[X]I�^�^¢m­j]\e·oMN��^[X+KdY<±�\eKdY�Zk^[KauG�GV�Y=V]\_^[T Y=T�m­Y{V]IGX�Mkj]I�^[�_m �¡^[X*V]I�M�Zk^[X]T�MLX]T�Mkj�j
���GT�ZLV]\_^[T³�´R�T{Y[mGm�\eV]\_^[T³fpY=T�^[V]I�MLX�upY=X�Y=KNMLV�MLX�\_j5��j�Mkm���^[X5V]I�M)Zk^[X]T�MLX]T�Mkj�j�mGM:��TG\eV]\_^[T Y=T�m2\eV�j5�[Y=�e��M)\_j
j]�GhghiMkj]V�Mkm{~W�2Â�Y=X]X]\_j

OPORQ4S�T U�T V



O 
 �8��� ���:�:��¤ � �i 

� �����+�!��(+
p������,N&*��
��-(+
p
������ ���+& �C�/�0
 �����³�	�]����

RUT�V]IG\_j)upY=u	MLXof0ª�M�uGX�^[u	^gj�Mkm�Y�KNMLV]I�^�m V�^.mGM:��T�M+V]I�MNY=uGuGX�^k±�\eKdY=V�MaX�MLhg�G��Y=X]\eV��®^=�°m�\ehg\eV�Y=�´ZL�GX]�iMkjo�
H5IG\_j�mG^�MkjNT�^[Vd��j�M`Y®KN^�mGML��^=� ��hi^�^�m j]IpY=u0M@�{~G�GVdKNMoY[j]�GX�Mkj��­¤� [¥p¦��]�[�:�� `I�^oª Y®ZL�GX]�iM m�\��0MLX�j
��X�^[K'Y m�\_j�ZLX�MLV�M�$�X�^oª�TG\�Y=T KN^[V]\_^[T³�$H5I�M mGMLV�MkZLV]\_^[T V]IGX�Mkj]I�^[�_mGj.Y=X�M�V]I�MLT �G±GMkm�~¢��Â�ML�eKaI�^[�eV]·
uGX]\eT�ZL\euG�_Mg�.H5I�M�Y=�ehi^[X]\eV]IGK IpY[j*V�ª�^�upY=X�Y=KNMLV�MLX�j25�Y�j�Y=KauG�e\eTGh`m�\_j�V�Y=T�ZkMCY=T�m#Y{KdY<±�\eKdY=�°TW�GK*~	MLX
^=�/�cY=�_j�MQmGMLV�MkZLV]\_^[T�jl�  �^[T�MQ^=�´V]I�MLK IpY[j�V�^d~	MQV]�GT�Mkm{uGX�MkZL\_j�ML�e�i��R�T`uGX�Y[ZLV]\_ZkMgf�V]I�MQTW�GK*~	MLX%^=�/�¡Y=�_j�M
mGMLV�MkZLV]\_^[T�j�KdYk�d~0M�V�Y=¬iMLT{M �W�pY=�0V�^C�gf�Y=T�m�V]I�M%j�Y=KauG�e\eTGhaj]I�^[�G�_m2~0M�V�Y=¬iMLT2Ka\eTG\eKdY=�³ª�IG\e�_M)j]V�Yo�¢\eTGh
\eT Y=hgX�MkMLKNMLT¢Vdª�\eV]I |¢IpY=TGT�^[T³¸¹jdj?Y=KauG�e\eTGh®V]I�Mk^[X]�i��H5IG\_jCY=�ehi^[X]\eV]IGK \_jamGMkZL\_j]\e�iM.j]\eT�ZkM2ª�M.mG^�T�^[V
T�MkMkmCV�^Q�G±dV]IGX�Mkj]I�^[�_mGj�Y¨u0^gj]V�MLX]\_^[X]\c� ! �cY[ZLV°ª�IG\_Z�I2\_j°ª�ML�e��¬�T�^oª�T2\eT2j]\ehgTpY=�	uGX�^¢ZkMkj�j�\eTGh*\_j°V]IpY=V5V]I�M
uGX]\_ZkM�V�^*upYk�N�¡^[X5Zk^[TWV]X�^[�e�e\eTGhaV]I�M��¡Y=�_j�M�mGMLV�MkZLV]\_^[T2X�Y=V�M�\_j�V�^�Y[ZkZkMLuGV5T�^[V°V�^+mGMLV�MkZLV5V]X]��M��¡MoY=V]�GX�Mkjo��RUT
uGX�Y[ZLV]\_ZkMgf	ª�M*j�Yoª�V]IpY=V�KN^gj]V�\eKau	^[X]V�Y=T¢V%j]KN^¢^[V]I�ZL�GX]�iMkj)Y=X�M*mGMLV�MkZLV�Mkm ª�IpY=V�ML�iMLX)V]I�MQ�gY=�e��M+^=�´V]I�M
�cY=�_j�M+mGMLV�MkZLV]\_^[T�X�Y=V�Mgf0ª�IG\_Z�I�ª�Y[j)uGX�Mkm�\_ZLV�Mkm�~¢�{V]I�M+�_^[h�mGMLu0MLT�mGMLT�ZkMa^=�£V]I�M*KNMLV]I�^¢m ª�\eV]I�X�Mkj]u0MkZLV
V�^Z�¢� ���GXQY=�ehi^[X]\eV]IGK mG^¢Mkj)T�^[V%��j�MNY=T¢��YCuGX]\_^[X]\´�_MoY=X]TG\eTGh�f-M:±�ZkMLuGV%V]I�M�T¢�GKQ~0MLXQ^=��ZL�GX]�iMkj¨\eT®V]I�M
\eKdY=hiM�Y=T�m+V]I�M%�+¤� [¥p¦��]�[�:�� 5KN^�mGML��ª°M5��j�Mg��K ^[X�Mk^o�iMLXofi\eV�mG^�Mkj�T�^[V�X�M �W�G\eX�M�Y=TW�aY�uGX]\_^[X]\Gj]KN^¢^[V]IG\eTGh�f
Y=T�m�ª�MNj]I�^lª°Mkm®V]IpY=V¨�GT�mGMLX+Y�upY=X]V]\_ZL�G��Y=XQj]IpY=u0Maj�ZoY=�_Maj]upY[ZkMgf8V]I�MNmGMLV�MkZLV]\_^[T \_j%T�^[V%\eKauGX�^o�iMkm ~W�
j�KN^¢^[V]IG\eTGh�f�ª�I�MLT�V]I�M�j�Y=KauG�_M.�_MLTGhgV]I�\_jCj]�G\eV�Y=~G�e��Z�I�^gj�MLT³f�j���Z�I V]IpY=VC\eVNKdY=¬iMkjdj�MLT�j�M.V�^ Y=uGuG�e�
Â�ML�eKaI�^[�eV]·¨uGX]\eT�ZL\euG�_MQV�^aj]KN^¢^[V]I`ZL�GX]�iMkjo�
� M¨Y=uGuG�e\_Mkm2V]IG\_j�Y=�ehi^[X]\eV]IGK V�^amGMLV�MkZLV�j]KN^�^[V]I2uG\_MkZkMkj�^=���_ML�iML�8�e\eT�Mkj�\eT�\eKdY=hiMkjl�´R�V5\_j�V]I�MLT{Z�I�MkZ�¬iMkm
V]IpY=V�Zk^[TWV�^[�GX�j¨Y=X�M+Y=�eKN^gj]V)Y=�eª5Yk��j�\eKauGX�^[~pY=~G�e�`j]KN^�^[V]I`ZL�GX]�iMkjo��H5IG\_j£r§��j]V]\ �pMkj�YNu0^gj]V�MLX]\_^[X]\�KdY=T¢�
j�MLhgKNMLTWV�Y=V]\_^[T�j�Y=�ehi^[X]\eV]IGKNjQª�IG\_Z�I V�Y=¬iMa�¡^[X%hgX�Y=TWV�Mkm#V]IpY=VQMkm�hiMkj+Y=X�MNj]KN^�^[V]I /¡Y[jNK`�GK���^[X�m�bµ|¢IpY=I
j�MLhgKNMLTWV�Y=V]\_^[T �Òzg����^[X�Y[ZLV]\e�iM2Zk^[T¢V�^[�GX�j:�Òzg���;1:� � MCZoY=T Y=�_j�^`T�^[V]\_ZkM�V]IpY=V�\eT#TpY=V]�GX�Y=��\eKdY=hiMkjof´V]I�M
T¢�GKQ~0MLXC^=�)hi^¢^�m�Zk^[TWV]\eT¢�pY=V]\_^[T�j2\_jNj]KdY=�e��Zk^[KaupY=X�Mkm�V�^�V]I�M.V�^[V�Y=��T¢�GKQ~0MLXC^=�)�_ML�iML���e\eT�MkjN\eT�V]I�M
\eKdY=hiMgf�Y=T�m2V]IG\_j5\_j�Y=�_j�^+\eT�Y=hgX�MkMLKNMLT¢V�ª�\eV]I.V]I�M��¡Y[ZLV5V]IpY=V�TpY=V]�GX�Y=�8\eKdY=hiMkj�Y=X�M)�iMLX]�d\eX]X�MLhg�G��Y=XF���oz4���
���GXCmGMLV�MkZLV]\_^[T�mG^¢MkjNT�^[VdmGMLu	MLT�m �Gu	^[T�Y=T¢�­Zk^[T¢V]X�Y[j]VN\eT��¡^[X]KdY=V]\_^[T Y=T�m�V]I�M�Zk^[\eT�ZL\_mGMLT�ZkM�^=�)V]I�M
mGMLV�MkZLV�Mkm ZL�GX]�iM{ª�\eV]I Mkm�hiMkjd\_jCj]�GX]uGX]\_j]\eTGh�� Â�^oª°ML�iMLXof�ª°M`j]V]X�Mkj�jNV]IpY=V�^[�GX�Y=�ehi^[X]\eV]IGK \_jNT�^[V2Y=T
Mkm�hiM�mGMLV�MkZLV�^[X2Y=T�m�T�^[VCKNMoY=TWVCV�^®X�MLuG��Y[ZkM{V]I�MLK{� � M�Y�uGX]\_^[X]\�m�\_m�T�^[V�Y=\eK Y=VN��T�m�\eTGh#Mkm�hiMkjlf
~G�GV2^[TG�e� ZL�GX]�iMkj�ª�I�^gj�M`�[Y=X]\�Y=V]\_^[T�j.Y=X�M{V�^�^�j]KdY=�e��V�^�^¢ZkZL�GX2^[TG�e��~W� Z�IpY=T�ZkMg� H5I�M`Zk^[T�ZL�e��j]\_^[T
\_jNV]IpY=VNMkm�hiMkjdj�Y=V]\_j§��� KdY=T¢�­upY=X]V]\�Y=��uGX�^[u	MLX]V]\_MkjCY=T�m ML\eV]I�MLXdZk^[TWV]X�Y[j�Vd^[XNV]I�M2hi^�^¢m�Zk^[T¢V]\eTW�pY=V]\_^[T
uGX]\eT�ZL\euG�_M%Y=X�M%Y=�eKN^gj]V�j]�&IdZL\_MLT¢V�V�^*��T�mCV]I�MLK{� ���-Zk^[�GX�j�Mgf�X�MLhg�G��Y=X]\eVU�2Y=T�m�Zk^[TWV]X�Y[j]V�Y=X�M�T�^[V�Y=�eª�Yo��j
M �¢�G\e�gY=�_MLTWV�52Zk^[TWV]X�Y[j]V�Mkm upY=X]V�jaKdYk��~	M�\eX]X�MLhg�G��Y=XdY=T�m�j]KN^�^[V]I­upY=X]V�jaKdYk��IpYk�iM{Y`�_^lª Zk^[TWV]X�Y[j]Vo�
H5IG\_jd\eKauG�e\_Mkj�V]IpY=V �4<;</upY=X]V]\�Y=��hiMkj]V�Y=�eV�jCIpYk�iM`V�^©~0M{M:±�Y=Ka\eT�Mkm8� H5IG\_jof�^=�¨Zk^[�GX�j�Mgf5\eT�ZLX�MoY[j�MkjCV]I�M
Zk^[KauG�GV�Y=V]\_^[TpY=��V]\eKNMgf´~G�GVCY��¡MoY=V]�GX�M2V]IpY=VN\_j+�¡^[�GT�m­~W�­j�ML�iMLX�Y=��\eT�mGMLu	MLT�mGMLT¢VdmGMLV�MkZLV�^[X�jN\_j�K*��Z�I
KN^[X�M�X�ML�e\�Y=~G�_Mg� |¢��Z�I�Y=T�M:±�IpY=��j]V]\e�iM2mGMLV�MkZLV]\_^[T­\_j+^[TG�e�­Y{uGX�ML�e\eKa\eTpY=X]��j]V�MLu�j]\eT�ZkMChgX�^[�GuG\eTGh Y=T�m
KdY[j�¬¢\eTGh`Y=X�MCZLX]��ZL\�Y=�£\eT©KdY=¬�\eTGh`j�V]X]��ZLV]�GX�Mkj*Zk^[T�j]uG\_ZL��^[��jl��H5I�Mkj�MN\eTWV�MLX�Y[ZLV]\_^[T�jaY=X�MdT�^[TG�_^¢ZoY=�5Y=T�m
X�MLuGX�Mkj�MLTWV�~0^[V]I�Y+V]I�Mk^[X�MLV]\_ZoY=��Y=T�m�Zk^[KauG�GV�Y=V]\_^[TpY=��Z�IpY=�e�_MLTGhiMg�
$5M:�¡^[X�M´V]IG\_jof=ª�M°ZkMLX]V�Y=\eTG�e�Qj�I�^[�G�_mQX�Mkm���ZkM°V]I�M£T¢�GKQ~0MLX�^=��hi^¢^�mQZk^[T¢V]\eTW�pY=V]\_^[T�j´^[X-V]I�M°Zk^[KauG�GV�Y=V]\_^[TpY=�
Zk^gj�V�ª�\e�e��~0M+V�^¢^�\eKau0^[X]V�Y=TWV¨ª�I�MLT®ª�M���j�M�Zk^[KQ~G\eTpY=V]\_^[T�j*^=�°upY=X]V]\�Y=�´hiMkj]V�Y=�eV�jl�N! ��X�j�V�X�MLKdY=X]¬ ª°M
Y=�eX�MoY[m���KdY[mGM�\_j�V]IpY=VNMkm�hiMkj���j]�pY=�e�e�#Zk^[T¢V�Y=\eT�j�ML�iMLX�Y=��hi^�^¢m­Zk^[T¢V]\eTW�pY=V]\_^[T�jdj�\eT�ZkM2�_ML�iML���e\eT�MkjCY=X�M
�iMLX]��ZL�_^gj�M�V�^aMoY[Z�I{^[V]I�MLXo�#! �iMLX]�Cj]\eKauG�_M�u0^gj�j]\e~G\e�e\eVU�C\_j5V�^�j�ML�_MkZLVof�Y=KN^[TGhaV]I�M)hi^�^¢m�Zk^[TWV]\eT¢�pY=V]\_^[T�j
ZLX�^gj�j]\eTGhdY+uG\ ±�ML�cf�V]I�M%^[T�M)ª�\eV]I�V]I�M%j]KdY=�e�_Mkj]V�TW�GK*~	MLX�^=�-�cY=�_j�M)mGMLV�MkZLV]\_^[T�jo�£H5IG\_j�j]\eKauG�_M)uGX�^¢ZkMkm��GX�M
Y=�e�_^lª�j�V�^Nm�\e��\_mGM%V]I�M%T¢�GKQ~0MLX�^=��mGMLV�MkZLV�Mkm�ZL�GX]�iMkj�~W�{Y*�¡Y[ZLV�^[X��Gu{V�^Ny��£RUT{^[X�mGMLX�V�^aKa\eTG\eKa\e·oMQV]I�M

	�
*O�	�




�  [¥p¦��]���L¦��?¥��<�g�?�¡�[¥p¦��
	L¦�	�¤k¦��� g¥® 
���� o �� �  [¥p¦��A¥��G�g¦��¡ [¥�� O �

TW�GK*~	MLX�^=�/Zk^[X]T�MLX�j�Y=T�m.V�MLX]Ka\eTpY=V�^[X�jofGª�M¨j]I�^[�G�_m.hgX�^[�Gu�V]I�MLK \eT�ZL�e��j]V�MLX�jo�
Á ^[TWV]X�Y=X]��V�^�²��G�®Y=T�m K Mkm�\_^[TG\9���oy���f8ª°M�IpYo�iMaT�^[V%V]X]\_Mkm®V�^.mGMLV�MkZLV%�e\eT�Mkj)��X�^[K«j�MLV�j%^=��mG^[V�jof�Y=T�m
^[TG�e�2V�Mkj]V�Mkm2V]I�M%hi^�^¢m�Zk^[TWV]\eTW�pY=V]\_^[T uGX]\eT�ZL\euG�_MQ^[T��_ML�iML�³�e\eT�Mkj�^=��\eKdY=hiMkjo�  �^oª¨fGª�MQZoY=T`Y=uGuG�e��\eV�V�^
Y=TW�+V���u0M�^=�0ZL�GX]�iMkj /AT�^[V´^[TG�e�Q�_ML�iML�G�e\eT�Mkj@1:����T�ZkM5ª�M5IpYk�iM�mGMLV�MkZLV�Mkmaj�^[KNM5�_^¢ZoY=�Gj]V]X]��ZLV]�GX�MkjofWª°M5KdYo�
hgX�^[�GuNV]I�MLK ª�\eV]INX�Mkj�u	MkZLV�V�^)uGX�^o±�\eKa\eVU�aY=T�m�X�Mkj�MLKQ~G��Y=T�ZkMg� � M�ZoY=TaV]I�MLTdML�gY=�e�pY=V�M5V]I�M�j]KN^�^[V]IGT�Mkj�j
^=��Y=TW�¨ZL�GX]�iM°upY[j�j]\eTGh�V]IGX�^[�GhgINY�j�MLV�^=��V]I�Mkj�M´�¡MoY=V]�GX�Mkjo��RUT�mGMkMkm8f[V]I�M£mGMLV�MkZLV]\_^[T�V]IGX�Mkj]I�^[�_m*\_j8���GT�ZLV]\_^[T
^[TG�e�2^=��V]I�M%V�^[V�Y=�8T¢�GKQ~0MLX�^=�/u	^gj�j]\e~G�_M%ZL�GX]�iMkj�Y=T�m�Y�j�ZoY=�_M¨upY=X�Y=KNMLV�MLX�hg\e�¢\eTGhdV]I�M)V���uG\_ZoY=��m�\_j]V�Y=T�ZkM
~0MLV�ª°MkMLT#^[~�r§MkZLV�jo� � M�KdYk�®Y=�_j�^�\eTWV]X�^�m���ZkMdY=T©Y�uGX]\_^[X]\�¬¢T�^lª��_Mkm�hiMa~W� Zk^[KauG�GV]\eTGh{V]I�MaMLKauG\eX]\_ZoY=�
m�\_j]V]X]\e~G�GV]\_^[T ^=��V]I�M¨Y=TGhg�_M%�gY=X]\�Y=V]\_^[T Y=T�m2V�Y=¬iM¨\eV�Y[j�Y+uGX]\_^[X��¡^[X�MoY[Z�I j�MLV�^=�/ZL�GX]�iMkjl�
RUT#Y.j]I�^[X]V¨V�MLX]K �¢\_MLª¨f�hi^¢^�m©Zk^[T¢V]\eTW�pY=V]\_^[T�j�uGX�^o��\_mGMCY=T#M@IdZL\_MLTWV�j]IpY=u	MdmGMLV�MkZLV�^[X¨�¡^[X¨\eKdY=hiMCY=T�m
j]IpY=u0M2KdY=V�Z�IG\eTGh �ÒOg����� � M�Y=�_j�^�uG��Y=T�V�^®��j�M.ZL�GX]�iM{j]KN^�^[V]IGT�Mkj�j��¡^[XNKN^[V]\_^[T Y=TpY=�e��j]\_jo��R�T�mGMkMkm8f
V]X�Y<r]MkZLV�^[X]\_Mkj-^=�p^[~�r]MkZLV�j-Zk^[X]X�Mkj�u	^[T�mQV�^�IG\ehgIG�e�¨Zk^[I�MLX�MLTWV/j]upY=V]\_^[V�MLKau0^[X�Y=��j�V]X]��ZLV]�GX�Mkjo�/H5I�M£Zk^[I�MLX�MLT�ZkM
^=�¨KN^[V]\_^[T�Y=�_j�^�ZkMLX]V�Y=\eTG�e� \eTWV�MLX�Y[ZLV�j.ª�\eV]I V]I�M��¡Y[ZL\e�e\eVU� V�^ hgX�^[�Gu mG^[V�j�\eT Y T�^[\_j]��MLT¢�¢\eX�^[TGKNMLT¢Vo�
Á ^[TWV]X�Y=X]��V�^2V]I�MaY=uGuGX�^iY[Z�I#ª°MamGML�iML�_^[u0Mkm®\eT�V]IG\_j%upY=u0MLXof³j]��Z�I YCKNMLV]I�^�m®ª°^[�G�_m ��X�j�V%X�M �W�G\eX�M�V�^
M:±�V]X�Y[ZLV�j�^[KNM)\eT��¡^[X]KdY=V]\_^[T�\eT`Y+KN^[X�M¨j��G~GV]�_M%ª�Yo��V]IpY=T`j]\eKauG�_M%�_ML�iML�8�e\eT�Mkjo�
����� a�¿�¾ $ » À�� � » a �o��� R°ª�^[�G�_m{�e\e¬iMQV�^aV]IpY=TG¬{¶iMoY=T�b�K`\_Z�I�ML��K`^[X�ML�cf !�hgT�Jkj � Mkj�^[�eT�ML��±{Y=T�m �8\_^[T�ML�
K ^[\_j�Y=T2��^[X�\eT¢V]X�^¢m���ZL\eTGh�V]I�M%j]�G~�r]MkZLV�^=�£²)Mkj]V�Y=�eV�mGMLV�MkZLV]\_^[T�V�^�KNMg�

� ��!k�/�	���+�-��


���@� �´�?!��e�gY=X�ML·if '5�¢²��G\_Z�IpY=X�m8f¢q�� �´�%�³\_^[T�jof¢Y=T�ma¶�� K�� K ^[X�ML�c� !�±�\_^[KNj£Y=T�m+�A�GT�m�Y=KNMLT¢V�Y=�	M �¢�pY=V]\_^[T�j
^=�/\eKdY=hiM%uGX�^�ZkMkj�j]\eTGh�� � �]¤���o����i¦��� [¥@o
	)	]¤���o � ¥��4<5o_f �ozgO�/¡O 1@5��o�g����zgy ��f��o�g�gO��

�Òz��
$5MLX]hiMLT�Y=T�m ¶g�G�_Mkj]·i��H�M:±�V�^[T�jof�V]I�Ma�A�GT�m�Y=KNMLT¢V�Y=��ML�_MLKNMLT¢V�jQ\eT©uGX�MoY=V]V�MLT¢V]\e�iMd��\_j]\_^[T#Y=T�m©u	MLX§b
ZkMLuGV]\_^[T ^=�-V�M:±�V]�GX�Mkjo��
(	@< < ���.���L¦�o ! 	�¤��W¥$o���o_f 
gz�/ 
 1@5�� 
&�o��� � 
=xWy�f��o�6.gO��

�ÒO��*¶�� Á Y=TGTW�i�9!$Zk^[KauG�GV�Y=V]\_^[TpY=�´Y=uGuGX�^iY[Z�I V�^dMkm�hiM*mGMLV�MkZLV]\_^[T³� ������� !��]�[¥��L�W¤k¦��� g¥��* [¥ ���g¦¡¦�	:�:¥� ¥��6<����?� �¨�[¥ ��	 �i¤��W�A¥ 	 �?¥p¦�	@<;<Î�J=?	L¥�¤�	Lf .�/ 
 1@5 
 �[��� 
g�6.�fP�o�6. 
��
� x4�Qs�� Á Y[j�ML�e�_MkjofL$�� Á ^[�e�cf5Y=T�m�¶�� K��#K ^[X�ML�c�A!R+¨Y=TG\e·oj�Y�uGX�^[hgX�Y=K{��RUT����§ �=[�
	@�����A¥��¨ g¥�<Õ�A¥ 	]�g�

�¨� 	 	L�
	:¥�¦����4<�� � �G�g¦��� g¥��*�[¥ �C¦	�&	:�A� � �W� <Õ�¡¤��g¦��¡ [¥��Lf��i^[�e�GKNM*zgy�f�upY=hiMkj�Ogy���ygy�f �o�g� 
��
�Òy��Qs�� Á Y[j�ML�e�_MkjofGtQ�&+)\eKaKNML�cfpY=T�m�²a�G|�Y=uG\eX�^G�£²%Mk^¢mGMkj]\_Z%Y[ZLV]\e�iM¨Zk^[T¢V�^[�GX�jo�M�?¥p¦�	:�:¥��g¦��¡ [¥��6<��� 4���?¥��6<
 �� �  6D�� ��¦�	:���8� �?�¡ [¥pfGzgz�/��21@5 
&��� �[��fP�o�g� ���

� 
��*t*� � MLX]\_Z�I�M)Y=T�m�²��¢²)\eX�Y=��mG^[T³� ! Zk^[KauG�GV�Y=V]\_^[TpY=�³Y=uGuGX�^iY[Z�Id�¡^[X°Zk^[X]T�MLX5Y=T�mN�iMLX]V�M:±dmGMLV�MkZLV]\_^[T³�
�?¥p¦�o��� 4�¢��o� �� �  6D���o��8� � o�f �o��/¡z 1@5��o�&��� �oz=x�f��o�g�gO��

���2�
!+� � Mkj�^[�eT�ML��±8� �H� �:¥ 	 D�	L¥p¦;�N�:�J=[¥p� j°¤��g¦�� �G� 	L¦��:�i� <Î��¤��i¦��� [¥��"!C<$# �g¥��4< ����	 �
# � DN��=?	k��q�I � V]I�Mkj]\_jof
�  %|Wb Á Y[Z�IpY=T³f0zg�g�g���

� .��
!+� � Mkj�^[�eT�ML��±8f%�´�BK`^[\_j�Y=T³f�Y=T�mN¶�� K�� K ^[X�ML�c� K MoY=TG\eTGh[���G�	Y=�e\ehgTGKNMLTWV�jl�P�?¥p¦�	:�:¥��g¦��¡ [¥��4<%�� 4���?¥��6<
 �� �  6D�� ��¦�	:���8� �?�¡ [¥pf�xW��/��21@5��&��zgO�f�zg�g�g���

OPORQ4S�T U�T V



O6. �8��� ���:�:��¤ � �i 

�Ò��� !*� � Mkj�^[�eT�ML��±8f �´��K ^[\_j�Y=T³f=Y=T�mQ¶�� K#�2K`^[X�ML�c� �´m�hiM°mGMLV�MkZLV]\_^[TQ~¢�)Â�ML�eKaI�^[�eV]·£uGX]\eT�ZL\euG�_Mg�%�¢ 4���?¥	�4<
 ���	 �g¦	�&	 Da�i¦���¤��6< �GDN��=[�A¥B=C�g¥ � �8� �?�¡ [¥pf>�Lx /¡O 1@5Òz � ����z6.=x�f	zg�g�&�g�

���o��� !*� � Mkj�^[�eT�ML��±0f �´� K ^[\_j�Y=T³fQY=T�m ¶�� K�� K ^[X�ML�c�«q/Y=X]V]\�Y=��hiMkj]V�Y=�eV�jo� I¢V]V]u 5 � �<ª�ª�ª¨�¹ZLKa��Y��¹MLT�j§b
ZoY[Z�IpY=T³� ��Xo�	|¢�G~GKa\eV]V�Mkm{V�^aR � � ���pH³X�Y=T�jl��^[T{q !(K R?fpzg�g�&�g�

���6�@� K#��²¨Y=hiMQY=T�m�t*�Ê|	�GÂ�Y=Ka\e�eV�^[T³�5H5I�M¨I�MoY=V�M �W�pY=V]\_^[T j]IGX]\eTG¬¢\eTGh�Zk^[TW�iM:±{uG��Y=T�M¨ZL�GX]�iMkjl� ��o �%� 	(o
� 	] 4D{o_f�zgO&5 
g����� 
�f*�o�6. 
��

���oz������-²%^[��j�j�MoY=��Y=T�m�¶�� K��PK ^[X�ML�c� !�X�MdTpY=V]�GX�Y=�°\eKdY=hiMkj+^=��~0^[�GT�mGMkm©�gY=X]\�Y=V]\_^[T�� �&� � 	 ��o� ��
	 �g¦	��o � ¥��6< o�fGOgO�/¡O 1@5 
gO=x�� 
=x?.�f	zg�g�&�g�

���oO�� K#� !+��²�X�Yk��j�^[T³�CH5I�MNI�MoY=VQM �¢�pY=V]\_^[T#j]IGX]\eTG¬�j¨MLK*~	MkmGmGMkm#uG��Y=T�MNZL�GX]�iMkj¨V�^{X�^[�GT�m©u0^[\eTWV�jo� � o
�%� 	(oH� 	] 4D{o�f�z 
&5Òz6.gy���O&�Lx�fP�o�6. ���

���Lx4� '��p²)�G\_Z�IpY=X�m`Y=T�m�¶�� K#��K ^[X�ML�c�L�:¦�	:�]�g¦��;��	 �GDN��=?	 �£� < ¦�	:�:� ¥ =g��H�^dY=uGu0MoY=Xofpzg�g�gz��
���oy��a²���²��G�®Y=T�m#²�� K Mkm�\_^[TG\c�NR�T��¡MLX]X]\eTGh{hg�_^[~pY=�´u0MLX�ZkMLuGV]�pY=�£Zk^[T¢V�^[�GX�j¨��X�^[K �_^¢ZoY=�´��MoY=V]�GX�Mkjo�2�A¥p¦�o

�¢ 4���?¥	�4<- �� �  4D���o �³� �:�� [¥�f�zg��/��21@5��6�oO�� �oOgO�fP�o�g� 
��
��� 
�� Á �Ê²��iÂ)Y=X]X]\_j°Y=T�m7K��¢|¢V�MLuGI�MLT�jo�>! Zk^[KQ~G\eT�Mkm�Zk^[X]T�MLX�Y=T�mdMkm�hiM�mGMLV�MkZLV�^[Xo�8RUT���¦	� � < �4	 � �³� �:�� g¥

�  [¥���	:�
	L¥�¤�	 k�	��[¥�¤��&	@�:¦�	:�Lf�upY=hiMkjF��.g��� �o�gz�f*�o�6.6.��
��� �2� � � � �[¶WY[Zk^[~�jo��t�^[~G��j]V´Y=T�maM@IdZL\_MLTWV£mGMLV�MkZLV]\_^[TN^=�0j�Y=�e\_MLTWV°Zk^[TW�iM:±�hgX�^[�Gu�jo� ������� !��§�[¥��L�i¤k¦��¡ [¥��
 [¥ ���g¦¡¦�	:�:¥ � ¥	�4<����:� �¨�[¥ ��	 �i¤��¢� ¥ 	 �?¥p¦�	 < <Î�J=B	:¥�¤�	LfP��.�/��21@5ÒzgO���O ��f*�o�g� 
��

����.��a²���+¨Y=TG\e·oj�Y�� ��	
�B	:�
	7	 � 	:¥��L�g�
	L�£R�� K`�G�e\eT�^Gf�$5^[�_^[hgTpY�f �o�g�&�g�
���o���a²��#+¨Y=TG\e·oj�Y��ef³� �5�]�4D Da�g� � 	��4� �G [�A�:� � \_mGMLX�^[Vof �o�g� 
�� ��X]\ehg\eTpY=��V]\eV]�_M65 �5�]�4D DN�g¦��¡¤�� �?	@<

��	
�?	:� 	L� 'GX�MLT�Z�I`V]X�Y=T�j]��Y=V]\_^[T{��X�^[K RUV�Y=�e\�Y=T³�
�Òzg��� K#��+¨Y[j�jlf�!*� � \eV]¬�\eT³fpY=T�m � ��H�MLX]·o^[u0^[�G�_^gjo��|¢TpY=¬iMkj�5#!�ZLV]\e�iM*Zk^[TWV�^[�GX�KN^�mGML�_jo� �?¥p¦�	:�:¥��g¦��¡ [¥��4<

�¢ 4���?¥	�4<- �� �  4D�� ��¦�	:� �³� �:�� g¥pf>�65ÒOgz&����OgO&�gfP�o�6. ���
�Òz&�@�a|	� ��Y[m=r]Y=�c�£q-MLX�j�^[TpY=��Zk^[KaKQ�GTG\_ZoY=V]\_^[T³f8zg�g�&�g�
�Òzgz��+H%���8\eT�mGML~0MLX]h­Y=T�m K�� �+� �³\c��|�MLhgKNMLTWV�Y=V]\_^[T Y=T�m ZL��Y[j�j]\ �pZoY=V]\_^[T ^=�QMkm�hiMkjd��j]\eTGh#Ka\eTG\eKQ�GK
mGMkj�ZLX]\euGV]\_^[T#�_MLTGhgV]I­Y=uGuGX�^k±�\eKdY=V]\_^[T Y=T�m#Zk^[KauG�_MLKNMLT¢V�Y=X]�{r§�GT�ZLV]\_^[T#ZL��Mkjo� �  4D�� ��¦�	:� �³� �:�� g¥
�[¥ � �GDa�2=?	���¥ �?	L���L¦c�[¥ �[�A¥B=gf 
 �&/��21@5 .6.����6.�f*�o�g� ���

�ÒzgO��+¶�� �´� �³\_j�Y=TG\cfpq�� K ^[TpY[j�j�Mgf	Y=T�m��´��t���m�\eT³�L'�Y[j]V�j]IpY=u0M¨M:±�V]X�Y[ZLV]\_^[T Y=T�m Y=uGuG�e\_ZoY=V]\_^[T³��q�X�MLuGX]\eTWV
� 
�f Á K �P!*f �  %|Wb Á Y[Z�IpY=T³� !-�[Y=\e��Y=~G�_M¨Y=V�I¢V]V]u 5 � �<ª�ª�ª¨�¹ZLKa��Y��¹MLT�j§b�ZoY[Z�IpY=T³� ��Xof�zg�g�&�g�

�Òz=x4� � ��K�Y=X]Xo� �³� �:�� [¥��  +� �£^[X]¬0f � �¹Â+��Y=T�m Á ^Gf �o�6.gz��
�Òzgy�� � �LK Y=X]X.Y=T�m ���°Â�\e�_m�X�MLV]I³� H5I�Mk^[X]��^=�QMkm�hiM mGMLV�MkZLV]\_^[T³�����§ l¤�	 	
�[�A¥B=  �� �� "�g�6< �	 o¤L� 	L¦O�� ��f³ [¥ �W [¥pf�zg� � 5���. �&��zg� ��fP�o�6.g���

	�
*O�	�




�  [¥p¦��]���L¦��?¥��<�g�?�¡�[¥p¦��
	L¦�	�¤k¦��� g¥® 
���� o �� �  [¥p¦��A¥��G�g¦��¡ [¥�� Og�

�Òz 
��
'5��K`^[¬�IWV�Y=X]\�Y=T�Y=T�m !+��+a�PK�Y[Z�¬�ª°^[X]V]I³�)! V]I�Mk^[X]� ^=��KQ�G�eV]\ b�j�ZoY=�_Mgf´ZL�GX]�[Y=V]�GX�M:bc~pY[j�Mkm�j�IpY=u	M
X�MLuGX�Mkj�MLT¢V�Y=V]\_^[T+��^[X-uG��Y=TpY=X-ZL�GX]�iMkjo�&������� !��§�[¥�� o ���g¦¡¦�	:�:¥ � ¥��4< ���?� �°�[¥ � 	 �i¤ �W� ¥>	#�?¥p¦�	@<;<Õ��=?	:¥	¤�	Lf
�Lx / . 1@5��4.g��� .g�gy�f��o�g�gz��

�Òz �2�*q�� K ^[TpY[j�j�MNY=T�m0'5��²��G\_Z�IpY=X�m8��'pY[j]VQZk^[KauG�GV�Y=V]\_^[T�^=��Y2Zk^[T¢V]X�Y[j]VQ\eT¢�[Y=X]\�Y=T¢VQX�MLuGX�Mkj�MLT¢V�Y=V]\_^[T³�
����� � !��]�[¥��L�W¤k¦��� g¥��Q �� �GDN��=?	 ���§ l¤�	G���:� ¥ =gf	��/¡y 1@5 . 
g��� . �[z�f	zg�g�g���

�Òz6.�� �+�&K`^[T¢V�Y=TpY=X]\c����T�V]I�M%^[uGV]\eKdY=�³mGMLV�MkZLV]\_^[T`^=�-ZL�GX]�iMkj�\eT2T�^[\_j]�duG\_ZLV]�GX�Mkjl� �  6D D ��¥��¡¤��g¦��¡ [¥��¨ ��
¦	�&	 � � 	`f>�Lx /¡y 1@5ÒOgOgy���O=xWy�f��o� � �g�

�Òzg��� � �PK`�GK��¡^[X�m#Y=T�m ¶p��|¢IpY=I³� ��uGV]\eKdY=��Y=uGuGX�^k±�\eKdY=V]\_^[T­~W�®uG\_MkZkMLª�\_j�M�j]KN^�^[V]I©���GT�ZLV]\_^[T�j+Y=T�m
Y[j�j�^¢ZL\�Y=V�Mkm*�[Y=X]\�Y=V]\_^[TpY=��uGX�^[~G�_MLKNjo� �  4D D �¢¥p��¤��i¦��� [¥d g¥ �H���
	��[¥ � � �i� <Î� 	 ��	 �g¦	��	@DN�g¦���¤ �:f � ��Rcb
R /AxB1:f �o�6.g���

�ÒOg���*q��&K���j�ngf '5��|¢�GXofGY=T�m�¶�� K#� K ^[X�ML�c��t�MkZ�I�MLX�Z�I�M)m�Y=T�j��_Mkj�hgX�Y=T�mGMkj°~pY[j�Mkj�mGM��¡^[X]KNMkjo�³H�MkZ�IGTG\_ZoY=�
t�MLu	^[X]V�zg�g�gz<bU�gz�f �  )| Á Y[Z�IpY=T³f�zg�g�gz��´RUT:'GX�MLT�Z�I³�

�ÒO&�@�*q��¹¶�� ���e�iMLXof/²���|�Y=uG\eX�^Gf/Y=T�m0!*�8H�Y=TGT�MLTW~pY=�GK{� � \��0MLX�MLT¢V]\�Y=�£\eTW�gY=X]\�Y=TWV+j]\ehgTpY=V]�GX�Mkj*Y=T�m %p^oª�j
\eT�Zk^[KauG�GV�MLX+��\_j]\_^[T 5aY`j]�¢KaKNMLV]X]�®hgX�^[�Gu�Y=uGuGX�^iY[Z�I³� RUT $)�PK���H-MLX+Â)YgY=X*t�^[KNMLTW�if�Mkm�\eV�^[Xof
� 	] 6D�	k¦�� � �8�¨�:� ��	L¥ �%� 	 �B�?�¡ [¥ � ¥ �  4D�� ��¦�	:� �8� �?�¡ [¥pf�upY=hiMkj.zgygy���Og� 
��H+)�e�Wª°MLX !�ZoY[m8��q��G~G�c�ef
�o�g�=x��

�ÒOgz��*Â+�Gq�Y[^Gf � �p²%ML\ehiMLXofpY=T�m  +�Gt��G~G\eT³� K MoY[j]�GX]\eTGhdZk^[TW�iM:±�\eV����¡^[X5��hg�GX�M �<hgX�^[�GT�m�j�MLupY=X�Y=V]\_^[T³�°R�T
�?¥p¦�	L�?¥��i¦��� [¥	�4< �  [¥���	:�
	L¥�¤�	) �� �  4D�� ��¦�	:� �³� �:�� [¥�k � � � � ��� o_f[�i^[�e�GKNM�z�fiupY=hiMkj´�=x?.����gygy�f �o�g�g���

�ÒOgO�� Á � ���i|¢IpY=TGT�^[T³��! KdY=V]I�MLKdY=V]\_ZoY=�GV]I�Mk^[X]�*^=��Zk^[KaK*�GTG\_ZoY=V]\_^[T³� 
(	@< < �.���L¦�	@D ! 	�¤��W¥��¡¤��4<%�� 4���?¥��6<Îf
z � 5ÒO �[���WxWzgO�f 
gzgO�� 
gy 
�fP�o�=x?.��

�ÒO=x4� ����|�^=rµ¬gY�� !�T�MLª�Y=�ehi^[X]\eV]IGK ��^[X{mGMLV�MkZLV]\eTGh Zk^[X]T�MLX�j{\eT m�\ehg\eV�Y=�Q\eKdY=hiMkjo� R�T����i¦	� �i���?�A¥B=
�  [¥2� 	:� 	:¥�¤G	� [¥ �  6D�� ��¦�	:�"�5�§�?���W��¤ �:f�zg�g�&�g�

�ÒOgy��
K�� � MLX]V]I�ML\eKNMLXo� ��T¢V�MLX�j]��Z�I¢�GTGhiMLT­·k�GX �³MLIGX�MdmGMLX�²)Mkj]V�Y=�eVof�R�R?� �L� �i¤��� 6<   =g� �k¤��&	 �³ g���k¤��?��¥B=gf
x�5ÒOg�&����Ogyg��f*�o�gzgO��

�ÒO 
���|	� Á � ��IW�³� ��K*~	MkmGm�\eTGh ²)Mkj]V�Y=�eVQ��Ykª�j*\eT KdY=X]¬i^oª X�Y=T�mG^[K �pML�_mGjo�:������� !G�]�[¥���o� [¥ � � 	C�:f
z&� /��6�21@5��6� �[��� �6��. ��f��o�g�g���

OPORQ4S�T U�T V



Unité de recherche INRIA Rennes
IRISA, Campus universitaire de Beaulieu - 35042 Rennes Cedex (France)

Unité de recherche INRIA Lorraine : LORIA, Technopôle de Nancy-Brabois - Campus scientifique
615, rue du Jardin Botanique - BP 101 - 54602 Villers-lès-Nancy Cedex (France)

Unité de recherche INRIA Rhône-Alpes : 655, avenue de l’Europe - 38330 Montbonnot-St-Martin (France)
Unité de recherche INRIA Rocquencourt : Domaine de Voluceau - Rocquencourt - BP 105 - 78153 Le Chesnay Cedex (France)

Unité de recherche INRIA Sophia Antipolis : 2004, route des Lucioles - BP 93 - 06902 Sophia Antipolis Cedex (France)

Éditeur
INRIA - Domaine de Voluceau - Rocquencourt, BP 105 - 78153 Le Chesnay Cedex (France)��������� �	��
�


���������� ��� ���

ISSN 0249-6399


