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o IFbh~
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��q0H )�$ ¤�z�H!c`[�IF\�M ) MlIFghc�w�Jlcd�aI $ fhghc`[�Y���qaH!I*H )�$ I�W.Jrb�[�I2�@\_Mlc`\�[�JLI2ghb ��)�$ $ \ag�\_e�©J]\@JLcdp0g�\_[�W�^�\�y�b�IF^d^`I:WXIFb�^�W�^dI�W�w�f�I��tw<cdIF[aJ]W�ghbªe�MLZ�ghc�w�JLIFb�MtzGe�f�b�MKw]��\�y�b�I�JLM]\_NOI§�WLf�[�JKy�b�\_[�JlcSº�Z�W�I�JKJLM]\_[�WLNOc`WFq�H!Itg�ZFw�fhghIFb�M�bhJlcd^`c�WXI�\�^dfaMlW�g�IFW�[�faNKj�MlIFW�e�WXIFb�ghf�©\�^dZ�\@JLfacdMlIFW&e�f�b�M0MlI<NOe�^�\�w<I<M�^`IFW2w<f�I �tw�c`I<[�JlW � � q

��8���B�¯ ;�=FE�¶CD�¯h=�EG?�;F1 ³�D�=F? >§E|³�±|±G³H!I�ghZ<p|\_bhJ2I�WLWLI<[�JlcdIF^�g�b�w<fhghI<b�M )�$ $ I�W.J2WLf�[�c`[�wF\_e�\aw�cdJLZ ¹ e�MLIF[�ghMlI*IF["w<f�NOehJlI�^`IFWw<f�MlMLZF^`\_JLc`f�[�W�I<~hc`WXJl\�[aJ:g�\�[�WK^`I�WXc`Y�[�\�^&w<fhghZ�q,H�\ªy�b�\_[�JlcSº wF\@Jlcdfa[{bhJLc`^`c`WLZ<I�g�\_[ WK^`I )&$ $JlMl\�cSJlI�I<[�I���I�J*w]� \�y�b�I�ZFw]� \_[�JLc`^d^`f�["c`[�ghc`��c�ghb�IF^d^`I<NOIF[aJ���I<J([�I�JLc`I<[�J*\�b�w�b�[�w<f�NOehJlIKghI�^�\�Lw�fa��Z<MlI<[�w<I���ghbOWLcdYa[�\_^�q ) fab�M JLIF[�cdM,w<f�NOehJLI0ghI0w<I<^`^dI<© w<c��§c`^�p|\_b�ghM]\_cdJ,\(e�Mlc`f�Mlc�I<��I�w�Jlb�I<M,b�[�Iy�b�\�[aJlcSº�w<\@Jlcdfa[�[�f�[�e�^`b�W�WLb�MKghI�W�ZFw]��\�[�JLc`^d^`f�[�W�c`[�ghc`��c`g�b�I<^�W<��NO\�c`WKWXb�M�g�IFW�p|\�Nmc`^`^dI�W<�!fab�aIFw�JlI<b�M]WF��g
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��� ���Q��� �
� � ���s� � ��	
���a�
�T����� ���!	 � �

fa[sW<o IFWXJ�g�f�[�[�Z�^dI�[�f�N�j�MlIKghI�WLf�b W.© ghf�N:\�cd[�I�W0MlIFw]��IFMlw]��Z�W0e�f�b�M�^`\�e�\_MLJLcdJLc`f�[���c`^ MlIFWXJLI ¹faehJLc`NOc`WLI<M0^�\Oghc`WXJLfaMlWLc`f�[�Ya^dfaj�\_^`I
� À  Ä &#

�%$ �
Â
� �
Ç��/� � � È É

� 
 Ç��!È Ê
� 

f��f�[�\�[�f�JLZ�� � K	,	K	��  Ä�& ^dI�W�WLf�b�WX© ghf�N:\_c`[�I�W
w�f�[ WXc�ghZ<MlZFWF��I<J � � ,	K	,	��  Ä�& ^dI�W
�@\_^`I<b�M]W�g�Iy�b�\�[aJlcSº�w<\@Jlcdfa[�w�faMLMlIFWLe�f�[�g�\�[�JLIFWFq�Hro faehJLc`NOc`Wl\@Jlcdfa[�e�\�M�M]\_e�e�f�MLJ ¹ � � MlIFWXJLI�\�WlWXIF�*WLcdNOe�^`I��I<J0pGf�b�Ml[�cdJ�^�\ 7 9@T!5@Ql�Q�9@T 5.«07�«<T�a®�9���5&«
� � À ���

�
� � 
 Ç�!È Ê

�
� �

�
� 
 Ç��!È Ê

� 

N:\_c�W0^�o faehJLc`NOc`Wl\@Jlcdfa[�e�\_M2M]\_e�e faMXJ(\�bh~"WLf�b�WX© ghf�N:\_c`[�I�W � � ��YaZ<[�ZFMl\�^dIFNmIF[�J�I<��I�w�Jlb�Z<I�[�bh©NOZ<Mlc�yab�I<NOI<[�JF�he�I<b�J(W<o \§��ZFMLIFMrI�~�JlMLuFNmIFNOI<[�J2w�f�NOe�^`I�~hI�WXb�cd�@\_[�J0^`IFW�����e f�JL����WXI�W&y�b�I�^�o fa[p|\�cSJ(WLb�M0^�\KpGfaMLNOI�ghI�W2WXfab�WX© ghfaN:\_c`[�IFWFq
� ; ³�°!³ p  ±G³23�±G³�´�>@³�D�?!pOp�¯�;�A�¯�=FEG?�;�´¨·���¬
	�³�={·�� ¬�k�8|7 «?�B�>¨±G³�D�?!A ¯�®�³»A�³±G¯[1 ?�E�° ´§B�>�9 �28 H�Ivw<f�g�\_Y�Ivghb¨WLcdYa[�\_^&ghI�e�\�MLfa^dIvWXb�Mmc`[aJlI<Ml[�I�J�MLIFe�MLZ�WXIF[�JLItb�[¨I<[@k.IFbN:\@k.IFb�Mre�f�b�M�^`IFW�\_[�[�ZFIFW&y�b�c ��c`I<[�[�I<[�JFq�H!I�Wre�Mlf_Jlfhw�f�^`IFWrghI*w<f�g�\_Y�I*WXfa[aJ�I<[�w<f�b�M]WrghI�ghZ�©�aI<^`f�e�e�I<NOI<[�J,I�J«ghI2WXJl\�[�g�\�Mlghc�Wl\@JLc`f�[�q�H�\*[�f�MlNmI�\�w�JLb�IF^d^`I�cdNOe�faWLI0^`\*e�MlZFWLI<[�w<I0ghbmw<fhghI<b�M� � 3�3 �ayab�c�IFWXJrIFWlWLI<[�JLc`I<^`^dIFNOI<[�Jrb�[tw<f�g�I<b�M )&$ $ z�pGMlZFy�b�I<[ w�I(g
o ZFw]� \_[�JLc`^d^`f�[�[�\_YaI�¤ 
�� %�� �w<f�b�e�^`Z ¹ b�[�I�w�faNme�I<[ WL\_JLc`f�[{^`f�Y�\_MlcSJl��NOc`y�b�I � zG^`f�c" f�b�����qCH�\}[�faMLNOIvMLI�w�f�NON:\_[ ghIpGfaMXJlI<NOI<[�J�^`\ve�MlZFWLI<[�w<I�ghI�W�w<fhghI<b�M]W � ��^ �tI�J � ��^M��q 3 ��j�\�WLZFW�WLb�M�ghIFW�Wlw]��Z<N:\�W*b�[�e IFbe�^`b�W2WLf�e���c`WXJLc�y�b�ZFWFq� ��^ ��IFWXJsb�[ w�fhghIFb�MsghI�J.��e�I $&1 H ) z $ fhghI 1 ~�w�cdJLI�g H!c`[�IF\�M ) MLI�ghc�w�JLc`f�[����*y�b�cw<f�[�WLc`WXJLI�I�WLWLI<[�JLc`I<^`^`I<NOI<[�J:I<[nb�[»w�fhghIFb�MtH )&$ w<f�NONOI�g�ZFw�MlcdJOe�^db�Wt��\_bhJ��rWLb�cd��c2g
o b�[�Iy�b�\�[aJlcSº�w<\@Jlcdfa[���I�w�Jlf�MlcdIF^d^`IrghI�W w<f�I��tw�c`I<[�JlW ghb�e�MLZ�ghc�w�JLIFb�M�q � I�p|\���fa[K\�WlWLI<�rMlI<N:\�Mly�b�\�j�^dIa�^`IFW�pGf�MlNOIFW�g
o f�[�g�I�w<f�MlMLI�WXe�f�[�g�\_[�J�\_b�~t��IFw�JLIFb�MlW&y�b�\_[�JlcSº�Z�W&e IFb���IF[aJ0u<JLMlI*NOc�WXI�W�IF[vw<f�ML©MlIFWLe fa[�g�\�[�w�Im\§��IFwK^dI�W�e���f�[��<NOIFWF�!w_o IFWXJ ¹ ghc`MLIm^`IFW�pGf�MlNOIFW�g
o f�[�ghI�W�Z<^`Z<NOI<[�Jl\�cdMlIFW�ghIm^�\e�\�MLfa^dIaq


8���?!A ¯�® ³  ¯h>v=<>@¯�;�´on ? ><p�¯�=FEG?�;£*[O\*��bmyab�I<^�yab�IFWCI�~hIFNme�^dI�W g�I�JlIFw]��[�c`y�b�I�WC��c�Wl\_[�J ¹ w<f�MlMLc`Y�IFM�^`I�g�Z�p|\_b�JCI�WLWLI<[�JlcdIF^�g�bw<f�g�I<b�M )�$ $�� w_o IFWXJ ¹ ghc`MLI�WLf�[vcd[�wF\_e�\aw�cdJLZ ¹ e�MLIF[�ghMlI*IF["w<f�NOehJlI�^`IFW�MlI<^�\@Jlcdfa[�W�I�~hc`WXJl\�[�JIF[aJlMLIªZFw]� \_[�JLc`^d^`f�[ W<q2£*[�\¨��b I<[�e�\_MLJLc�w�b�^dc`I<M�y�b�I�^�o cd[�JLMlfhghb�w�JLc`f�[�g!o b�[ e�Mlfhw�IFWlWLb�Wvg�Ie�MlZFg�c`w�JLc`f�["e IFMLNOI�J(g�I�MLZ�ghb�c`MLI�^dI�[�f�NKj�MLI�ghI�j�cdJlW2\�^d^`f�b�Z ¹ w]��\ay�b�I�w�f�I��tw�c`I<[�J ¹ w�fhghIFMFq
�&cdIF[}y�b!o c`^ e fab�MlWLb�c`��I�^`I�NOu<NOI�j�b�JF��^dIKw<fhg�\_YaI�e \_M2JlMl\�[�WXpGf�MlNO\_JLc`f�["MLIFe f�WXI�WLb�M2b�[e�Mlc`[�w�c`e I�\�WlWXIF��ghcS��Z<MlI<[�J�¤�c`^�WFo \�Y�cdJ2e�^db�J��_J�ghI�MlZFghb�c`MlI�^dI�[�f�NKj�MLI�ghI�w�f�I��tw�c`I<[�J]W2WXc`Y�[�cSº�©wF\@JLcdp|WF� YaMl�aw�I ¹ b�[�I�JlMl\�[�W.pGfaMLN:\_JLc`f�[�^dc`[�Z�\_c`MLI�I<��I�w�Jlb�Z<ImWXb�M*^dI�W(Z�w]��\_[�Jlcd^`^dfa[�WFq H«o c�ghZ<I�IFWXJI�WLWLI<[�JLc`I<^`^`I<NOI<[�Jr^�\�WLb�cd�@\�[aJlI�q ) MLIF[�f�[ W«^�o I<~�IFNOe�^dI*g
o b�[�I*WLIFw<f�[�ghI*ghI(WLf�[!�aZFw]��\�[aJlcd^`^`f�[�[�ZFI¹ � ��� 3 � %�� q $ ��\ay�b�I2WXI�w�fa[�ghI0IFWXJ�wF\_M]\�w�JlZ<Mlc`WLZ<I&e�\�M ��� 3('�' ZFw]� \_[�JLc`^d^`f�[ W<�_w�o I�W.J ¹ g�cdMlI2e�\�Mb�[ie�f�c`[�J(g�\_[ W0b�[iIFWLe�\aw�I�ghIKghc`NOI<[�WLc`f�[ ��� 3('�' q�£*M2W<o cd^�I�~hc�W.JlI�ghIFW0MlIFg�f�[�g�\�[�w�I�W0WX�hWXJLZ<©N:\@Jlc`y�b�I�W�g�\_[�W�^`IFW�WLcdYa[�\_bh~}Z�w]��\_[�Jlcd^`^dfa[�[�Z�W�z ¹ w<I�JXJlImpGMLZ�yab�I<[�w<Img
o ZFw]� \_[�JLc`^d^`f�[�[�\_YaIK^ ¹ ���fa[�e IFbhJ«W<o \@JLJLIF[�ghMlI ¹ w<I�y�b�I&^�o I<[ WXIFNKj�^`I�ghI�W�WLc`Y�[�\�bh~�[�IC�XMlI<NOe�^`c`WlWXIF[�J.�«e�\�W�JLfabhJC^�o IFWLe�\�w<IghIOghc`NOI<[�WLcdfa[ � � 3 '�' � N:\_c�W*b�[ªWLf�b�WX© IFWLe�\�w<IKghI:ghc`NmIF[�WLcdfa[sj�c`I<[ªcd[�pGZ<MlcdIFb�MLIaq + ^CWLb �:M]\_cdJ

���������	%�'C5K-	�"!�����)*%���4*%�31� �$) ���"'C)*;:/7-A5K-��$'C-B� /"�(�"%�'��7��-A+7-��") ��! 5"� �L2������ �=��)*4*4*%��E2	31� 4> ���
� 4*%�)���� %�/ ��� � 4*%�)����! "F1%�)*��-G�$2	+"/") �
"�/7!�;=/�>$#I!�� �"! +")*!���%���!�)*%��E)*'C5K%�� ��� �1��-��



� � ����� �d� � �����<�����
	��h� ���d� ���
���
�"�F�
�� ���

\�^dfaMlW�ghI*e�MLf�k.I�JLIFM�^`IFW&WLcdYa[�\_bh~tWLb�M�w�I�WXfab�W.© IFWLe�\aw�I2e�f�b�M&f�j�JLI<[�cdM�b�[�I�w<\�Ml\aw�JlZ<Mlc`Wl\@Jlcdfa[Og�Iw<I<bh~�w�c�\§�aIFw�j�IF\_b w�f�b�eiNmfacd[ W2ghIKghfa[�[�ZFIFWFq�H«o c`g�Z<IKghb}w<fhg�\_YaI�e \_M0JlMl\�[�W.pGfaMLN:\_JLc`f�["IFWXJg
o bhJlcd^`c`WLI<M�ghI�Wrj�\aWXI�W«faMXJl��f�[�faMLNOZFIFW,e�\�MXJlc`w<b�^`cd�FMLI�W«ghI(^�o IFWLe�\�w<I*ghI�WrWLcdYa[�\_bh~Oe�f�b�M&I���IFw�JLI<Mb�[�I�JLIF^d^`IKe�Mlf_k.I�w�Jlcdfa[!q 1 J]\_[�J*ghfa[�[�Z<IKb�[�I�j�\aWXI � b &  b
É
 b � ,	K	K	%!�ghI�^�o I�WXe \�w�I�ghIKWLcdYa[�\_bh~w<f�[�WLc`g�Z<MlZ���JLfab�W�^dI�W�WXc`Y�[ \_bh~sWLf�[�J�w<\_M]\�w�JLZFMLc�WXZ�W(e \_M�^dI�W�w�f�I��tw<cdIF[aJ]W�� & ��

É
,	K	K	�ghIO^`I<b�MghZF��IF^dfae�e IFNOI<[�J2WXb�M2w<I�JLJLI�j�\aWXIa¤

½"À Ã#
�%$ &

� � b � 	
¦ c�NO\�cd[�JlI<[�\�[aJ2w<I�JXJlI�j�\�WLI�\mZ�JLZ�w]��f�c�WXc`I�g�I�WXfaMXJlI�y�b�I�ghI�Jlf�b�W�^`IFW0w<f�I��tw�c`I<[�JlW�� � �hJlf�b�WWl\_bhp ^dI�W � e�MlI<NOc`I<M]W WLf�c`I<[�J,WX�hWXJLZFNO\_JLc�y�b�I<NOI<[�JC[�b�^`WCfab�JlML��W�e�I�JlcSJ]W<��f�[Ke�I<b�Jr\_^`f�M]W�Z�w�MlcdMlI

½ � ½ � � � À �#
�%$ &

� � b � 
I<J(WXc
[�Z�w�I�WLWl\_c`MLI�ghfa[�[�I<M0b�[�I�IFWXJLc`N:\@JLc`f�[�ghI�^�o IFMLMlI<b�M0½/��½ � � � qH�\�y�b�I�W.Jlcdfa[�y�b�c(WLIve�faWLIi\_^`f�M]WKI�W.J:^�\�WXb�c`�@\_[�JLIa¤«w�faNmNOIF[aJtw]��fac`WLc`M�b�[�I"j \�WLI�y�b�ce�faWlWX��ghIOghIKJlI<^`^dI�W�e�MLfae�MlcdZ<JLZFW�g
o \_e�e�MLf§~hc`NO\_JLc`f�[!��e�f�b�M�b�[�I:w�^�\�WlWLI�ghIOWXc`Y�[ \_bh~}j�c`I<[ªghZ�©JlI<MlNmc`[�ZFI6A*w�I(e�MLfaj�^`�<NOI0IFWXJ«b�[tWLb@k.I�J�g�I2MLI�w]��I<M]w]��I�W�JlML��Wr\aw�JLcdp ¹ ^�o ��IFb�MLI2\aw�Jlb�I<^`^dIaq �2Z�\_[h©NOf�c`[�WF�@f�[mw�f�[�[�\���J«yab�I<^�yab�IFW I�~hI<NOe�^`IFW,g�I,�Xj�f�[�[�I�WCj�\�WLIFW.���§y�b�c�WLf�[�JCcdNOe�^`Z<NOIF[aJlZ<I�W,g�\_[�Wb�[ªw�IFMXJ]\_c`[}[�f�N�j�MlI�ghIOw�fhghIFb�MlW��LW.J]\_[�g�\�Mlg�c`WLZFW.�:z�w�faNmNOIm^dIOw�fhghIFbh~ ',-0/2'($ g�IFW*Nmc`[�cghc�Wlyab�IFWF�hf�b"I<[�w<f�MlI�^`IFW0w<fhghI<b�M]W $ )«1 � \�b�ghc`fOf�b�� )«1 �Áe�f�b�M(^dI�W�cdN:\_YaIFW]��q

!8|7�8��m¯�´�³�´*=F>@EG® ?�;�?2p�¸�=<>@EG²!B�³�´�8 £*[:\�ghZ.k ¹ ��b���g�\_[ W,b�[tw�fa[�JLI�~�JlI�g�cS��Z<MlI<[�JF��ghIFWI<~�IFNOe�^dI�WKghIvj�\�WLIFW�JLMlcdYaf�[�faNOZ�JLMlc�yab�IFWF�![�f_J]\_NONOI<[�J�^`IFWKj�\�WLIFW�JLMlcdYaf�[�faNOZ�JLMlc�yab�IFW�e�f�b�M^`IFW�I�WXe�\aw�I�W9�
É
� Ç � �  � � ÈCfab�� � q � I�JLIF^d^`IFW0j \�WLIFW�WXfa[�J�N:\�cd[�JLIF[�\_[�J2g
o b�Wl\_Y�I�w<f�b�M]\_[�J0g�\_[�WghI�W,WLw]��Z<N:\�WCghI0w�fhg�\�Y�I&e�\_M JlMl\�[�W.pGfaMLN:\_JLc`f�[!��[�f_J]\_NONOI<[�J,I<[Ow�I0y�b�c�w�fa[�w�IFML[�I�^`I0w�fhg�\_YaIghI�WLc`Y�[�\�bh~�\_b�g�cdfae���f�[�c`y�b�I�W<q) f�b�M*WXc`NOe�^dcdº�IFMF�hfa[�WLI�w�fa[aJlI<[�JLIFMl\�c�w�c�ghI�g�ZFw�Mlc`MLI�^`I�wF\�W0ghI�j \�WLIFW0\�g�\_ehJlZ<IFW0\�bh~vWLcS©Ya[�\_bh~�[�b�NmZFMLc�y�b�IFWF�§JLIF^d^`IFW,y�b!o I<^`^`IFW,WLf�[�J«I<NOe�^`f@��ZFIFW [�f_J]\_NONOI<[�J«g�\_[ WC^dI�W«w�fhghIFb�MlWC\�b�ghc`f

$ )r1 �mq ) \�MXJ]\_[�J�g
o b�[mWXc`Y�[�\�^_[�b�NOZ<Mlc`y�b�Ia��y�b�I�^�o f�[�WLb�e�e�faWLIre�f�b�M�WLcdNOe�^`cSº I<MCghIr^`f�[�Yab�I<b�Mc`[hº�[�c`I2½Y� �
É
Ç
��Èl�l^�\�e�MlI<NOcd�FMLI&Z�J]\_e�I0w�f�[ WXc�W.JlI�IF[�b�[�I0WXIFY�NOI<[�Jl\_JLc`f�[mghbmWLc`Y�[�\�^�¤§^`I�WLc`Y�[�\�^I�W.J�WLI<Y�NOIF[aJlZOI<[}�.j�^dfhw<W.�"z�\_b�WlWXc«\�e�e�I<^`ZFW a®LU<C «�P]�
fab¨PK« R�C�«<T��PX��ghIO^dfa[�Y�b�IFb�M�º�~hZ<I � �e�\�M«I�~hIFNme�^dI"�@½ � ]½ & ,	K	K	l½ � Ä�& !���e�b�c`W��@½ � l½ � � & ,	K	,	l½ É � Ä�&

!�� �§½
É
� l½

É
� � & ,	K	K	l½ � � Ä & !a�I<J�\_c`[�WLc�ghI2WLb�cSJlI�q ) b�c�Wrw]��\ayab�I2WXIFY�NOI<[�J«IFWXJrghZ�w�f�NOe�faWLZ2WXb�M«b�[�I2j \�WLI�JlMLc`Y�fa[�f�NOZ<JLMlc`y�b�Iaq) f�b�M0b�[iWXIFY�NOI<[�J0[�b�NOZ<Mlf E ghfa[�[�Z���f�["e f�WXIFMl\� � À�½ � � � �  B

À[Z�,	K	K	 � � � 	+ ^«I<~hc`WXJLItghcd��Z<MlI<[�JlW�w]��f�cd~se f�WLWLc`j�^dI�W�ghI:j�\aWXI�W�JLMlcdYaf�[�faNmZ<JLMlc`y�b�I�W<q�£*[��@\�I<[���facdM�g�I<bh~I<~�IFNOe�^dI�W
;hq 3 q 3 q �v«�=���« �5«�CDA�V�«�P 5.« WlU§PK«�P��R&®�QSRX9_T29<C8@K�®�Q�"�=�«�P)A�9<=^® � � �(H!I&e�MlI<NOcdIFM�I<~hI<NOe�^`II�W.Jm^`\ij \�WLI�ghIJj�f�b�Mlc`I<M�º�[�cdI"w�^�\�WlWXc�y�b�I���JLI<^`^`Ivy�b!o I<^`^dItI�W.JmbhJLc`^`c`WLZ<I"g�\_[�WK^dI"w<\aghMLItg�I�^�\JlMl\�[�W.pGfaMLN:\_JLc`f�[:ghIVj�f�b�MLc`I<Mrº�[�c`I�¤�^dI�Wr�aIFw�JlI<b�M]W(z�ghI�^dfa[�Y�b�IFb�M ��� b �  b & K	,	K	 b � Ä�& ghZ�º [�c`We�\�M0^dIFb�M]W0w�f�NOe�faWl\_[�JLI�W

b �� À �
� � ����
 � P Ì Q �

B� ! 
B
À[Z� � K	,	K	 � � �z � ���



��� ���Q��� �
� � ���s� � ��	
���a�
�T����� ���!	 � �

pGfaMLNOI<[�J(b�[�I�j�\aWXI�faMXJl��f�[�f�MlNmZFI�ghI � � q�£*[iIF[}ghZFghb�cSJ�^dI�W(ghZF��I<^`f�e�e IFNmIF[�JlW(y�b�IK[�f�b�W\§�af�[�W�ghZXk ¹ ��b�WF¤
� � À �

�
�#
�%$ �

N� � b É � � �
� e � z �
;��

f�v^`IFW2w<f�I��tw�c`I<[�JlW0g�IVj�f�b�Mlc`I<M N� � WXfa[aJ2ghfa[�[�Z�W�e�\_M
N� � À �#

� $ �
� � b Ä É � � �

� e � 	z ���a�
¼2[�I(�@\_Mlc`\�[�JLI(w<f�[�WLc`WXJLI ¹ bhJLc`^`c`WLI<M�b�[�I(j \�WLI(ghI*w<faWLcd[�b�Wre�^`bhJ���J&y�b!o b�[�I(j \�WLI0JLMlcdYaf�[�f�©NOZ�JlMLc�y�b�I�w�faNme�^dI<~�Iaq

DFEd�j�G(*HJIK)d��^dI�W2��I�w�JlI<b�M]WKz�ghIK^`f�[�Yab�I<b�M �s� � �  � & ,	K	,	 � � Ä�& ghZ�º�[�c`W*e�\_M^`I<b�M]W0w�faNOe f�WL\�[aJlIFW
� �� À �

� � 
B
À Z� � K	,	K	 � � �z � �_�

� �� À � ��������
	������������� ���� ��� ����� � � �� � � �"! �#�$ 
�% &('�)+*-,�.0/213.4,6587:9+,6'�);/=<3':.4':)=*?>�,6@3,BADCFE
G .H,�.I@J>K@J13LM/�@J,�92@3>�N
'�*-O8'09;LM/+LP':.49Q@J1H/SR�OT,:U

VXW �
C
YZ
[]\8^ Z�_ ZW �#�$ ��%'�`baP,�92N�'�,
cdN
LP,�.0/=9

^ Z
9;'�.�/2@J'�.3.3>K9QO47X)

^ Z �
C
YZ�[e\ V W _ ZW  #gfih %jlk 7�mi7X.0/n7Xo:,b@J,HN�,
/+/+,p@J,�)=.3LPq�)=,F547�9;,b,�9;/-@ k 13.3,HO47:);/-r�14,baP,�9?N
'�,
cdN�LM,�.�/n9 ^ Z

9;'�.�/-@J,�9.3'�*s53)=,�9t)=>�,�aP9 # ,
/sO87:9uN
'�*-O3aM,�vJ,�9BN�':*-*-,d@37X.49taP,FN�7:9u@J,�aw7p547:9+,-O3)=>�N
>K@J,�.0/=, %yx *-7:LP99+13)+/+':13/zr013,laP,�9{,
|�,
/=9}@J,~53aM'JN # @J149}��aw7�9+,�o�*?,�.0/=7i/=LM'�. % 9+':.0/{)=>�@J14L�/n9�E j 7�/=)=7:.49;&(':)=*-7X/+LP':.r013LT7:9=9;'JN
LP,QaM,K9lN�'0,�cdN
LP,�.0/=9
^ Z

7X13v�>�Nn<87X.0/+LPaMaP':.89 VXW ,K9S/�7XO3OT,�aP>�, �u��� # � LP9=N
)=,
/=, � '�9+LM.4,� )=7:.49;&(':)=* % E� EP�:E��JE����X�J�+���4�i�T���y���+�i���y�l���y���0�i�T�X�-�����y���
�4�
��� � ':*-*-,D':.ta k 7�@J>S�;��9+LMo�.47XaP> x aw7�/+)n7X.89S�&('�)+*�7i/=LM'�.p.3,u*-'�@3L��4,sO47:9�aP,Bm�':aP13*-,B@J,�92@3':.3.3>�,�9�U3O47:)2,
vJ,�*-O3aP, x LMazRH7�7:1J/=7:.�/�@3,sN
':�,�c�N�LM,�.0/=9
^ Z

r013,F@ k >�Nn<87X.0/+LPaMaP':.89 V W Ez ¡7X)?N
':.0/=)+, x O8'�13)sN�,�)+/=7XLP.3,K9BN
aw7:9=9;,K9B@J,F9+LPo:.47:1Jv xLPaD9 k 7�m:q�)+,?r�14,�a k LP*-*-,�.49+,�*�7X�S':)=L�/=>�@J,K9uN
'�,
cdN
LP,�.0/n9 ^ Z
9+':.0/6.014aP96':1¢,�.¢/+'�149tN�7:9�/+)=q�9O3)='JNn<3,�9?@J,p£�>�)+' x @3,H9+':)+/+,pr01 k LPaQ. k ,�9;/-O87:9?.3>�N�,�9=9+7:LM)=,F@J,paP,�9-N
'J@J,�)�E � ,KN
LQO8,�1J/d@J':.8NN�':.4@J14LM)=,u��14.3,uLM*-OT':)+/=7:.�/=,uN
':*-O3)=,�9=9+LM'�.b@J,u@J'�.3.3>�,K9�E

¤ ,K9S/=,H�¥N
'�*?O4)+,�.4@J)=,b@J,b&�7:¦�':.§O4aM149?O3)=>�N�LP9+,FaP,�9?)n7XLw9;'�.49s@3,HN�,
/;/=,p)+,�*-7:)=r013,�Ez¨�.O3)=,�*-LP,�)�>�aM>�*?,�.0/�@3,u)+>�O8'�.49;,t,K9S/Q&(':14)+.3L{O47X)QaP,u)+>K9;13aM/=7X/29;13LPmi7X.0/
©uª]«8¬{e®3¯±°]²]³ '�L�/�´µ13.I9+LMo�.47Xae.�13*->�)=Lwr�14,t7:aM>K7i/=':LP)+,±�4.3L�E ³ L]´¶,�9;/�9;/=7i�/=LM'�.3.47XLP)=,u,�.I*-'iR:,�.3.3,B@ k ':)n@J)=,B@J,�1Jv x 7XaP':)n9QaM,K9�N
'�,�c�N�LM,�.0/=9 ^ Z

9;'�.0/±@J>
�N�':)=)+>�aM>K9�U
· 	 ^ Z ^z¸ � ��¹ Z¡º�Z ¸  #gf � %



��� �������
	�����������������������
����������� �!��"#����

−2 −1.5 −1 −0.5 0 0.5 1 1.5 2 2.5

x 10
4

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

−1.5 −1 −0.5 0 0.5 1 1.5

x 10
5

0

0.5

1

1.5

2

2.5

3
x 10

4

$&%('*)
+
)-,
�
�4�n� � �u�:�

.

�+���=�0�y�
/
� � �
�t���

.

� �y���
�4�B���y�t�
0�1

�X�4���
/�/
�i�4�t�

2
�J�b�y�

3
�:�T�
/
�X�4�i���

.�1

�X�4�����4�
465

�0�i�
0�1

�
798

�
�§���y�
0

�K�
: 0

���
�8���
,<;-= ^ Z 465�i�=�i� � �

7
�

>
a~9 k 7�m:q�)=,�r013,�O47X)s,
vJ,�*-O3aP, x aM,K9B9;LPo:.87X1Jv¢7:14@JLP':O3<4':.3Lwr013,�9uOT,�14m:,�.0/ ? /+)=,FN
'�.49;Lw@J>��)=>�96N
'�*?*-,-@J,�9t9+LMo�.47X13vI7:aM>K7i/=':LP)+,K9�9;/=7i/=LM'�.3.47:LM)=,�9 x 9+13)u@J,�9±LP.�/=,�)=mi7XaPaM,K96@3,s/=,�*-O49t7:9=9;,�£N�':13)+/=9 # @J,ua k '�)=@J)=,B@J,�� h �d� h *-LMaPaPLP9+,�N�':.4@J,K9 % E4 ¡7X)�N�':.49+>�r013,�.0/ x aP,u/+<3>�':)=q�*-,BN
LM� @J,�9=9;1899 k 7:O3O3aPLPr013,�E � ,QO3aP149 x aw7�9+13LM/+, ¹ ¸

,�9;/D7:9=9;,�£ )=7:O3Lw@J,�*-,�.0/D@J>�N�)+'�LP9=9=7X.0/+,D,�.B&(':.8Ny/+LP':.?@J,
@ x @3,9+':)+/+,6r�14,±a k '�.FOT,�1J/2N�':.49+LP@3>�)=,�)~r013,t9+,�13aw9�aM,K9~O4)+,�*?LP,�)n9�N
'�,
cdN
LP,�.0/n9 ^ Z

9+':.0/�)+>�,�aPaM,�*?,�.0/9+LMo�.3LM�8N�7X/+LM&�9�E G .�O8,�1J/6@3':.4NB9+,�N�':.0/+,�.0/+,�)±@ k 7:O3O3)='�vJLM*-,�)�13. 9+,�o:*-,�.�/6@J,�9+LMo�.47Xa}7X14@3LM':�O3<4':.3Lwr013,l,�.B. k 1J/+LPaMLw9=7X.0/¡r013,�9;,K9{O4)+,�*?LP,�)n9{N�'�,
cdN
LP,�.0/=9 ^ Z x
N�,~r013LJN
'�.4@J13LM/zo�>�.3>�)=7:aM,�*-,�.0/�?13.po�7:LM.pN
'�.49+LP@J>�)=7:53aP,±,�.b/=,�)=*-,�9�@J,tm:'�aM14*?,u@J,B@3':.3.3>�,�9�E¨2.�,�vJ,�*-O3aP,�,�9;/l@J':.3.4>�,�.

$&%('BA]e° 
4x ':`-'�.-7t)=,�O4)+>K9;,�.�/=>��to07X14Nn<4,�a k <3LP9;/+'�o:)n7X*-*-,@J,K9?>�Nn<47:.�/=LMaPaP':.49?@ k 13. 9+LPo:.47:a�7:14@JLP' # 13.3,Hm0LP,�LPaPaM,INn<47:.49;'�. OT':O313aw7XLP)=,
>
/=7:aMLP,�.4.3, %
x ,
/��@J)=':LM/+,ua k <3LP9;/+'�o:)n7X*-*-,B@J,�9�N
'�,
cdN
LP,�.0/n9 C �u��� ^ Z

E � ':*-*-,B':.IOT,�13/�aM,sm:':LP) x aP7�@3LP9;/+)=L��5313/+LP':. @J,K9
^ Z

,�9;/?N
'�.49+LP@J>�)=7:53aP,�*-,�.0/uO3aP149
�
O3Lwr013>�,

�
,�. £�>�)='�r013,daw7�@JLw9S/=)+LP531J/=LM'�. @J,�9>KNn<47X.0/+LPaPaM'�.49 x @J,I9+':)+/+,pr01 k 14. OT':13)nN
,�.0/=7Xo�,F>KN
)n7:9=7X.0/ # LPN�L�O3aP149�@J, � � O8'�13)dN
,�.0/ % @J,�9N�'0,�cdN
LP,�.0/=9

^ Z
9;'�.�/�.3>�o:aPLMo�,�7:53aM,K9 x ,�/�9+,�)=':.0/2r0147X.0/=L��4>K9��?£�>�)='4E� EP�:E D E E �4� / �
�4�
��� F ��� . / �
�
� j ,K9¡547:9+,�9z/+)=LPo:':.4':*->
/=)+Lwr013,�9¡9+':.0/D*-7:LM.0/=,�.47:.�/}/+)=q�9¡OT'X�O314aP7:LM)=,�96@37X.89taM,?*-':.4@J,-@J1 N
'J@37:o:,?O47X)±/+)n7X.49;&(':)=*�7i/=LM'�. x ,�/B9;'�.�/tLP*?O4aM>�*?,�.0/+>�,K9t@37X.49@J,u.4':*s54)+,�1JvFN
'J@J,�13)=9�E�:E�¨�.�O3)=,�*-LM,�)d,
vJ,�*?O4aM,I,K9S/d&('�13)=.3L2O47:)daM,¢9S/n7X.4@37:)=@

GIHKJ�L

@J, N�':*-O3)=,�9=9;LP':. @J,�9LP*�7Xo:,K9�E
GIHKJKL

1J/=LMaPLP9+,l14.3,~m�,�)n9;LP':.u54LP@JLP*-,�.49+LP':.3.3,�aMaP,~@3,�9z547:9+,�9
�t��� x @J,~aP72&(':)=*-,

M Z ¸-NPO � ��� � � � �� � � �RQ MTS ¸U W � _ ZU _ ¸ W �'�` aM,K9um:,KNy/+,�13)n9 _ Z 9;'�.�/BaP,�9Bm:,�N
/+,�13)=9u@3,d547:9+, �u��� 13.4LP@JLP*-,�.49+LP':.3.3,�aP9�@J>
�8.3LP9,�. #�$0f % E G9HKJ�L O47X)+/�@J1FO3)=LP.4N
LPO8,ur01 k 13.3,6LM*�7:o:,±�3vJ,±OT,�1J/�)n7XLw9;'�.3.47:53aM,�*-,�.0/ ? /+)=,N�':.49+LP@3>�)=>�,t9S/n7i/+LP':.4.47XLP)+,6�sa k LM.0/+>�)+LP,�14)Q@3,654aM'JN�9�@3,�/n7XLPaMaP, VXWYV E Z LP.49+L x aP,6N�'J@J,�13)N�':)=)+,K9;OT':.4@47X.0/�N
'�*?*-,�.4N
,BO87X)±9+,�o�*-,�.0/+,�)�a k LP*�7Xo:,s,�.�53aP'JN�9±@J,B/n7XLPaMaP, V<W�V x ,�/)=,�O3)=>�9+,�.0/=,�aP,�9Q9;'�149;��LP*�7Xo:,K9lN�':)=)+,K9;OT':.4@47X.0/+,K9 O47:)~13.HN
,�);/n7XLP.F.3'�*s53)=,±@J,tN
'�,�c?�N�LM,�.�/n9
�u��� EJ D13Lw9laP,�9�N
'�,�c�N�LM,�.0/=9�9;'�.�/�r�187X.0/+LM�4>�9~,
/QN
'J@J>K9~N�':*-*-,�@ k <47X53LM/+18@J,:E�JE j ,�9]N�'�@3,�13)n9 C   []\ 7X14@JLP'4UyaP,�9{N
'J@J,�14)=9 C   [*\ 7X18@JLM' x ,
/{,�.tO47X)+/+LwN
13aPLP,�) C   [*\ �# r�14L2N
':.8@J13LM/-7:1 &�7X*-,�13v§9S/n7X.4@37:)=@

C
 
D % ,�/ C   [*\_^ 9;'�.�/-,�13v§7X149=9;L�547�9;>K9



��������������� �I�#�����#��� � ���	��K��� �
� ���

9+13)�a k 1J/=LMaPLw9+7X/+LP':.b@3,6587:9+,�9~/+)=LMo�':.3'�*->
/+)=Lwr�14,�9�E > a]9 k 7:o:LM/�,�.Fa k 'JN�N
13)=)+,�.4N
,t@J,t547�9;,K9
C�� ��� # C 'J@J13aw7i/=,�@ �

Lw9=N
)=,
/+, � '�9+LP.3, � )n7X.49;&(':)=* %yx r013LD9;'�.�/u13.4,�mi7X)=Lw7X.0/+,-@J,�9547�9;,K9
� ��� N�aP7�9+9+LPr013,K9�E0¨2.H9;LPo:.47:a87:14@JLP's,�9;/�/+':13/Q@ k 7X5T':)n@�9+,�o:*-,�.�/=>�,�.d/+)n7X*-,K9@J,?� h *-LMaPaPLP9+,�N�':.4@J,K92@J,s@313)+>�,u,�.�m�LM)=':. x O313Lw92Nn<47�r�14,B9;,�o:*-,�.0/2,�9;/±N�'�@3>uO47X)�9+,�9N�'0,�cdN
LP,�.0/=9

^ Z
aP,�9�O3aP149�9+LMo�.3LM�8N�7X/+LM&�9�ET¨2.3,�>
/=7:O8,?9;14O3O3aP>�*-,�.0/=7:LM)=,u,�9;/±o�>�.3>�)=7:aM,��*-,�.0/B7i�S'�1J/+>�, x r013L¡m0Lw9+,��H9;13O4O3)+LP*-,�)t@J,?a k LM.3&(':)=*-7X/+LP':.�LP.47:14@JLP53aM, # '�. O47:)+aP,�@3,N�'�@47Xo:,�OT,�)nN
,�OJ/+LM&SUX'�.d9;,�OT,�)=*-,
/l@J,K9D,�)=)+,�13)n9 x /n7X.0/lr01 k ,�aMaP,�9 .3,�9 k ,�.�/=,�.4@3,�.0/ O47:9 %yxO314LP9�m�LP,�.3.4,�.0/2aM,K9Q>
/n7XOT,�9�N
aw7:9=9+LPr013,K9�@J,ur�187X.0/+LM�8N�7X/+LP':.H,
/�N�'�@47Xo:,�E

j ,�9�N
'J@J,�13)n9~O87X)�/+)n7X.49;&(':)=*�7i/=LM'�.F1J/=LMaPLP9=7X.0/2@J,K9Q547:9+,�9~/+)=LPo:':.4':*->
/=)+Lwr013,�9�9;'�.0/Qo�>�.3>�)=7:aM,��*-,�.0/uN
'�*?O4aM>�/+>�9±O47:)6@J,K9±9;/+)n7i/=>�o�LM,K92)=,�aw7i/+LPm:,�*-,�.0/69+':O3<4LP9;/+Lwr013>�,K9�@J,-r0147X.0/+LM�8N�7i/+LP':. x ,�/@J,BN�'J@37Xo�,±53LP.47:LM)=, x r013,t.3'�149�m:,�)+)=':.89~@37:.49QaP,BNn<47XO3LM/+)=,t9;13LPmi7X.0/�E

���
	���������������������������������� �!� j ,�9z547:9+,�9{/+)=LMo�':.3'�*->
/+)=Lwr�14,�9]9+':.0/zo�>�.3>�)=7:aM,�*-,�.0/53LP,�. 7:@47XOJ/=>�,�9t�H@J,�9u9+LPo:.47:1Jv r013LDO3)=>�9+,�.0/+,�.�/u@J,K9±'09+N�LMaPaw7i/+LP':.89±)=>�o�13aPLMq�)+,K9 x N
'�*?*-,-O47:),�v�,�*-O3aM,?aw7bO87X)=':aP, x ':1 aP,�9t9+LMo�.47X13v 7X14@JLP'4Ee ¡7X)uN�':.0/+)=, x ,�aPaM,K96LM.0/+)='J@J13Lw9;,�.0/613.4,?>KNn<3,�aPaP,@J,6)=>
&(>�)=,�.8N
,t@37X.49~aP,6O4)+'�53aMq�*-, x r�14Le,�9;/�aw7B/n7XLPaMaP,t@J,�9~&(,�. ? /+)=,�9�1J/=LMaPLw9;>�,�9�E jlk LP.0/+)='J@J14Ny/=LM'�.@J,�N
,�92&(,�.
?

/+)=,�9�O8,�1J/t9+,u/=)=7�@J13LP)+,uO47:)�a k 7:O3O47:)+LM/+LP':.I@ k ,
|�,
/n9±@J, " 53aP'JN # x N�':*-*-,B':.IOT,�1J/,�. m:'�LM)s9+13)?aM,K9BLP*�7Xo:,K9sN�':*-O3)=LM*->�,K9s7�m�,�N
GIHKJKL

7�m:,KNd@J,d&('�);/n9u/n7X1Jv @J,FN�':*-O3)=,�9=9;LP':.{E
� ,K9B,
|�,
/n9�9+':.0/�7X/;/=>�.�13>�9�aP':)n9+r013,�a k '�. 1J/=LMaPLP9+,b@3,�9B587:9+,�9

"
7:@3':14N�LM,K9

#
N
'�*?*-,d'�. m�LM,�.0/@J,paP,pm:':LP) x *�7:LP9?)n7X)=,�*-,�.0/�9;13O4O3)+LP*->�9�E j ,IN
'J@37:o:,H,�. 9;'�149?547X.4@3,�9-r013,p.3':149�7:aMaP':.89*�7XLP.0/+,�.47X.0/�m�':LP) # ,
/�9;'�.§OT,�.4@47X.0/ x aw7�/=)=7:.49S&('�)+*�7X/+LP':. ,�. ':.4@3,�aP,
/;/=,�9 % N�':.49;/+LM/+14,b13.4,7:a�/=,�)=.47i/=LMm�,�53LP,�. 7�@37XOJ/=>�,�7X1 N
'J@37:o:,-@J,�9tLP*�7Xo�,�9 x r�14LDO3)+>K9;,�.0/+,-a k 7�mi7X.0/=7:o:,?@J,�.3,-O47:9LP.0/+)='�@313LM)=,u@ k ,
|�,
/�@J,u53aP'JNXE

�
7X.49dN�,
/+/+,�9+,�Ny/=LM'�. x ':. >�/+14@JLP,�)n7¢/+'�1J/F@ k 7X5T':)n@§aP,IN
'J@37Xo�,p,�. 9;'�149-547:.4@J,�9-O4)+':�O3)=,�*-,�.�/B@JLM/ x r013LD,K9S/uaw7Fm�,�)n9;LP':.¥7:@37:OJ/+>�,?7:1Jv 9+LMo�.47X1Jv�.�13*->�)+Lwr013,�9�Ee D13Lw9u':.¢m:,�)=)n7daw7/=)=7:.49S&('�)+*�7X/+LP':.�,�.¢'�.4@J,�aP,
/+/+,K9 x r013LD,�9;/uaP7bm:,�)=9+LP':. 7�@37XOJ/=>�,-7X1Jv 9+LPo:.47:1Jv 7X.47:aM'�o:Lwr013,�9 x,�/2':.Hm:,�)=)n7�N�':*-*-,�.0/Q&�7XLP)+,taP,uaMLP,�.H,�.0/+)=,taM,K92@J,�1JveE

j ,?N
'J@37:o:,B,�. 9;'�1492587X.4@J,K9±N�':.49+Lw9S/=,B,�9=9;,�.0/+LP,�aPaM,�*?,�.0/�,�.�14.3,�mi7:)+Lw7i/=LM'�.p7:1J/+'�13)±@31/=<3q�*-,b@3,Fa k >KNn<47X.0/+LPaPaM'�.3.47Xo�,-,
/?@31§9;'�149;��>KNn<47X.0/+LPaPaM'�.3.47Xo�,:E G . 9+,dO3aw7:N�,F@Jq�9�aP,F@J>�O87X)+/@37:.49daP,¢N�7:@J)=, @J,K9b9+LPo:.47:1Jv >KNn<47X.0/=LMaPaM'�.3.3>K9 x N k ,�9;/H� @JLP)=,¢@37:.49
@%$ � & �

E G . N�':.49+Lw@Jq�)=,@J,�1Jv�9;14L�/=,�9F7:549+':aP13*-,�.0/b9+':*-*�7X53aP,�9
	(' W � � ) & �

,
/
	 V W � � ) & � x

9+LM*-LPaP7:LM)=,�9b� aw79+13LM/+,
	*' W � � ) & �

O3)=>�N�>�@J,�.�/=,:E0 DaM189 O3)=>�N�LP9+>�*-,�.0/ x N
'�.49+LP@J>�)=7:.0/¡aP,�9l)+,K9S/=)+LwNy/=LM'�.49 @J,�aM,�13)=9/=)=7:.49S&('�)+*->�,�9]@J,
+
'�13)+LP,�)z�

, ! �D�;�.- x
'�.uLM*-OT'�9+,lr013,~N�,�aPaM,�@J,

	(' W � � ) & �
9+':LM/zN
'�.4N
,�.�/=)+>�,7:1?m�':Lw9;LP.47:o:,Q@J,

, ! � � � �+� � � - x
,
/�r�14,2N
,�aPaP,2@J,

	 VXW � � ) & �
9;'�L�/lN�':.4N�,�.0/+)=>�,�7:1?m�':Lw9;LP.47:o:,@J,

, ! �D� ! � � � -0/ , � � � �+�.-
E G . mi7 7:aM'�)=9-O3)='JN
>K@J,�)d@J, *-7:.3LPq�)=,p9+LP*?LPaw7XLP)+,�7:1 Nn<87XO3LM/+)=,O3)=>�N�>�@J,�.0/�UKaP7±N
':.�m�':aP1J/+LP':.u@J,

	 N W � � ) & �
O47:)

	(' W � � ) & �
':1

	 VXW � � ) & �
O3)='J@J13LM/}13.4,9+13LM/+,l@J'�.0/]aP7�587X.4@J, 7Q>�/+> )=>�@313L�/=,l@ k 13.t&�7:N
/+,�13)}� # �Q13.3, ,�)+)=,�13){O3)+'im�,�.47:.0/�@ k 13.u*�7X14m�7:LP9>KNn<47X.0/+LPaPaM'�.3.47Xo�,tO3)+qK9 % E G .�9+':149;��>KNn<47X.0/=LMaPaM'�.3.3,u7XaP':)n9�Nn<47�N
13.�@J,�N
,�9�@J,�1JvpO3)='J@J13LM/=9�@3,N�':.�m:'�aM1J/=LM'�. @ k 13.§&�7�Ny/=,�13)d�JE � ,b&�7XLw9+7:.0/ x ':. N�':*-*-,
/�@37X.89�aP,�9-@J,�1Jv§N�7�9s14.3,b,�)+)=,�14)

# 7XaPLP7�9;LP.3o %
x ,
/2'�.bmi7?)+,KNn<3,�)nNn<3,�)�@37:.492r013,�aP9�N�7:9�N
,K9Q,�)=)+,�13)n9~OT,�14m:,�.0/29+,BN
':*-OT,�.49+,�)KE }':13) N�,�aw7 x N�':.49+LP@3>�)=':.49},�.-@J>�/=7XLPaJaP,�9D'�O8>�)=7X/+LP':.49},
|�,�N
/+13>�,�9¡aP':)n9¡@J1�9+Nn<3>�*�7±@J>KN
'�*��OT'�9+L�/=LM'�.J�g)+,KN
':.89S/=)+14N
/+LP':. x ,
/�N�,B9;14)�13.3,u9;,�13aP,u>
/=7:O8,6/=':1J/�@ k 7X5T':)n@eE� E��JEP�:E 1 �i��� 3
�
0�1

�i�4���
/�/
�X�4�T�����K� � ':*-*-,�.4¦�':.49QO87X)2>�m�7:aM14,�)�a k ,�|T,�/±@J1�9+':149;��>KNn<47X.0/=LMaM�aP':.3.87Xo:,�E ³ ':LM/ N � 	 N W � � ) & �

13.3,s9+13LM/+,s@3,BN�7X)=)=>t9+':*-*�7X54aM, x ,
/±N�':.49+LP@3>�)=':.49Qaw7�9;14L�/=,



��� �������
	�����������������������
����������� �!��"#����

� @3>
�4.3LP,tO47X) � W � � N W 9;L
�
,�9;/�O47XLP)

�
9+LM.3'�.]E¨�.pN�7XawN
13aeLP*-*->�@JLw7i/2*-':.0/=)+,ur013,

�� ��� � � �� � �N ��� � � �N ����� � �;�  G .HLM.0/=)+'J@J13LM/2*�7XLP.0/+,�.87X.0/�aP7?.3'�13m:,�aMaP,u9;13LM/+,B9+':189S�g>�Nn<47:.0/+LPaMaP':.3.4>�,	� x @J>
�4.4LM,uO47:)� W � � $ W � N $ W  G .p7-7XaP':)n9 �� ��� � � ���
 � �� � �� 
 �N 
 � ��� � �N 
 � � � � ���  #gf � % � E��JE��JE��l� / ���+�
� 0 �i���y�:�X�4�
�Q���d�
�4���i�+�X���J�+�K� G .�N
':.89;Lw@Jq�)=,D*�7XLP.0/+,�.87X.0/zaP,�9z@J,�1Jvt�4aM/+)=,�9
'{� V ) @�� � & � x

,�/baP,�9�'�O8>�)=7X/+,�13)=9�� ,
/��
N
@%$ � & � Q @%$ � & � x

7XO3OT,�aP>�9¥�
.

�
�+�X�g���J�n� �:����
0

�X�
.

���y� �����i� x @J>
�8.3LP92O47X)
�
��� � W ��� Z ' $ W�� Z � Z � Y Z ' Z

�
$ W � Z�!#gf D %

�
�"� � W ��� Z V $ W�� Z � Z � Y Z V Z � $ W�� Z  #gf ^0%� ,K9l@J,�1Jv?'�O8>�)=7X/+LP':.49D9+':.0/l,K9+9+,�.0/=LM,�aMaP,�*-,�.0/l@J,K9lN�':.�m:'�aM1J/=LM'�.49 x 9;13LPm�LM,K9l@ k 13.d9+':149;�g>�Nn<47:.J�/=LMaPaM'�.3.47:o:,:E3 ¡7:)2N
':.89;>Kr�14,�.0/ x LPa]m�LM,�.�/ x ,�.HOT'�9=7X.0/ N �

���I,�/�#
�
�"�}U

�N ��� � � ��%$ �' 
 � �� �� 
 � ��� � �' 
 � � � � � �� 
 � � � � �'&#gf � % �# ��� � � ��%$ �V 
 � �(� �� 
 � �(� � �V 
 � � � � � �� 
 � � � � �'&  #gfi$ %G .pN
'�.49;Lw@Jq�)+,t*�7XLP.0/+,�.87X.0/�aM,K9Q':OT>�)n7i/+,�13)n9�7�@��S':LP.0/=9)�+*t,
/	�,*t@J,"�¶,
/	� x �?9=7�m:'�LM)
�
� * � � Z � Y W ' $ W�� Z � W !#gf:f %
�
� * � � Z � Y W V $ W�� Z � W  #gf 
�%�+*l,�/��,*�9+':.0/D7XO3OT,�aP>�9��

.

���+�i� ���J�n�������+�
0

�i�4�n���y�
0

�����X� x ':1?@J,��.-i�8� 1 / ����EX¨2.-N�7XawN
14a�@3LM)=,�N
/*-':.0/=)+,ur013,
0� * �

��� � � �' ��� � �
�
� � � � ! 0� * � ��� � � �V ��� � �

�
� � � �  #gf ��% � ':.89;Lw@J>�)=':.89~*�7:LM.0/+,�.47X.0/Q13.p9;RJ9;/+q�*-,6/+,�a]r013,u@J>�N�)+LM/2@37X.49Qaw7s�4o:13)=, � E G .HLM*-OT'�9+,r013,uN
,B9+RJ9S/=q�*-,u9;'�L�/2�?)=,�N
'�.49;/+)=14Ny/=LM'�.FO47:);&�7:L�/=, x N k ,�9;/��-@JLP)+,ur013,� * �

�
� * �

� �  # 
 h %
[
.pLP*-O8'09+7:.�/�13.4,t/+,�aPaP,BN
':.0/=)=7:LM.0/+,t@37:.49Qa k ,�9+O47�N
,u@J, + '�13)=LM,�) x ':.I7:58'�1J/+LM/2��� ��� � � �$21 �' ��� � 
 �' ��� � �

�
��� � � �' ��� � � � �� ����� � � �

� �V ��� � 
 �V ��� � �
�
��� � � �V ���¢� � � �� ����� � � �	3 �# 
 � %



��������������� �I�#�����#��� � ���	��K��� �
� � �

G

H

+

H

G

*

*

s

d

f f

$&%('*)���)�� �I� 0�1 ���-� � �i��� / -���� 3 �.-i�4� 1�/ �
� � �

N�,�N
L0OT':13)z/+'�1J/ �
)�� $ � , ! �D�+�.- �

E G .B)=,�N
'�.3.47:L�/{aw�2aP,�9¡@J,�1Jvt/+,�)+*-,�9zLP*?OT':)+/=7:.0/=9�U�aP,l/=,�)=*-,r013LQ.3'�149?LM.0/+>�)+,K9+9+, x O3)=':OT':)+/+LP':.3.4,�aQ� �� ��� � x
,
/-aM,b/+,�)+*-,p@J,

"
)=,�O4aMLP,�*-,�.0/-@J,H9+OT,�Ny/=)+,

# xO3)=':OT':)+/+LP':.4.3,�a4� �� ���-� � � x
r013,2a k ':.d9+':13<47:L�/=,�7X.4.014aM,�)�E j 7uN
'�.4@JLM/+LP':.d@J,2)=,�N�':.49;/+)=14N
/+LP':.O47:);&�7:L�/=,u9;,t*-,
/�@J'�.4Nt9;'�149Qaw7s&('�)+*-,u9+13LMmi7:.�/=,:U3OT':14)Q/+':13/

� x� �' ��� � � $ � � �V ��� � � $ � �# 
 � % �' ��� � �' ���¢� � � � �V ��� � �V ���¢� � � � � �# 
 D %'�1b,�.4N
'�)+, x 9;'�149~&(':)=*?,u*�7X/+)=LPN�LM,�aMaP,	 �' ��� � �V ��� ��' ��� � � � �V ��� � � ��
� �' ��� ��V ��� ��� � � 	 �� 
# 
P^0%
³ '�L�/��

��� �
aM,B@3>
/+,�)+*-LP.47X.0/�@J,BN�,
/+/+,B*�7i/=)+LwN
, x r013,ua k '�.p9+13O3OT'�9+,t.3':.I.�13a{O8'�13)2O3)=,�9=r013,/=':1J/

�
E G .�7B7XaP':)n9¡aP7sN�7X)n7:N
/+>�)+Lw9+7X/+LP':.?9;13LPmi7X.0/+,2@3,�9D�8a�/=)+,K9 OT,�)=*?,�/;/n7X.0/l13.3,�)+,KN
':.89S/=)+14N
�/=LM'�.HO87X)+&�7XLM/+,:U
©uª]«8¬{e®3¯±°��E��z�
���

/
���=�y�

5
�+�
0

�i�4�y���y�
0

�����X�
.

�X���
�i� � �-�:�i���i���4�~�
�X���w���
�X� �+�
/
�y�B�n�
�4�

3
�����i�4�s�:�

0

�X�
.

�i�����
�
/
� �g�

� �' ��� ��V ��� ��� � ��
��� � 	 �V ��� � � �! �' ��� � � � 
# 
 � % ���

� �' ��� � � $ � � �' ��� � � � � $ � �  # 
 $ % �3E��Q�d�y�
. .

�����i�8�¡���4�
/
�y���
/
���=�y�

'

��� V ���i�����4�D�:�
�Q�y�J� �g�
��� �4���
� 8 � / �X�n��
/
�
F

�w�y�g���
)�� ���

@ ) &
� �
/
�s�
�4�

�V ��� � ��� �"!#� ��$ $ ¸&% �(' $") %�* ' �' ����� � �  # 
 f %G .HO8,�1J/±7:aM'�)=9�OT'�9+,�)QaP7�@3>
�4.3LM/+LP':.p9+13LMmi7:.�/=,:U+?«-,K%�.
%"/�%(¬0. ² , �y�?�y�J� �g�
� ' � 	(' W � � ) & �
�
� V � 	 V W � � ) & �

� �
/�/
�
����4�

/
�y�
0

�i���i� �����i�3�
4&132 7 �
� 4&1-467 ���i�����4�±���i���w���
�i� � �y�����i�8�6� . . � / �
�B�4aM/+)=,�9*-LP)+'�LM)n9�N
'�.i�S13o:14>�9��



��� �������
	�����������������������
����������� �!��"#����

G .H.3'X/=,Br013,taP7?)=,�aw7i/+LP':. # 
 f % 9+,±/=)=7�@J13LM/ x O87X) � + � LP.0m�,�)n9;, x O47X)V Z ��� �"! � ! � � Z ' � Z � $ ¸ � �  # 
 
�%
Z
LM.49+L x LMa]9+1Jc-/�@J,B9+,u@J':.3.4,�)�13.3,B9+13LM/+, ' � 	(' W � � ) & �

/=,�aPaM,Br013,ta k >Kr�187i/+LP':. # 
 $ % 9+':LM/9=7i/=LP9;&�7XLM/+, x ,�/Q@ k ,�.H@J>�@313LM)=,�aw7s9+13LM/+, V � 	 V W � � ) & �
O47X) # 
�
�% O8'�13)~'�5J/+,�.3LP)~13.H9+Nn<4>�*�7@J,BN�'J@37Xo�,±,�.p9+':189~587X.4@J,K9�E

�������
	�������)Q���������������� �!�#"%$&�'�'�)(��*�,+��.-&/���/�01� �)�)�'��02����3�$ 04�5�*�63�$ �����'047�38�4�)$&�:9
;<�2��=��8�?>&04�)���2�:@ $&(��)�*- �BAB7C�4�*�)�)�'��0D+�� ���E�)�F3��&+G04�H+C7��431I�/�J2�K+��L04�?38$&�����'047�38�4�)$&�
>
�)���#J#M�J#���ONP�!�'04���RQG7��,38��7�S�7C�4�)�*�)�'/��R"%$&7�0��*�.�434I�/�J2�T+
@ �U�P� ��RC�'�&9 Q����'7�V���+��
�'�R+C$&������0H+���7CSW�U7��'04���XNP�!�'04����>�+C�O04/�"%$&���'���B�)J#"�7��)�'�)$&�������)�)���X04���'"%�?38�4�)YZ���\[]5^
_ []�`
a'bdc,eHf ��� [g ^ _ [g `�a4bTcheHf > �8�F�)���D$ "%/�01�U�4��7C04�X3�$ 0'04���'"%$ �P+�� �i�4�

j [kWl%m�n ^ o ` []�p `Cq%nil `dr
j [s l%m�n ^ o ` [g p `Gq�nil `dt

u �)$ 04�X�'� ]�a g a [g ��� [g �'$ �i�X�4���*�XQi7��H"%$&7�0L�4$ 7��Dvw$&�,� �!�
x [] j v�m?y] j v�m%z x [g j v�m yg j v�m ^|{

$&�h"%��7��DJ#$&�i�'04��0L���&3��)�)��J#���i�FQi7��
[khk}z~[sKs�^���a

3��XQi7����������'7CV#�4� �i�E"%$&7�0E3�$ �����'047��)04�D7�������(%$&�!�4���LAB04�?38$&�����'047�38�4�)$&�#"��U0'���U�!�4�H+C7
��RC"%�K+C�O3����)�)��+C/?3804�!�4�K���T�L�����	%�,�,�����,04��J#"��*� ��� �i�D�)���HkW�K�8� s �K"P��0F+�����[k
����[s 9� E��JE D E ; �K�:���0�p�
� �
�X�����=�i���:�
��� jlk 7:aMo�':)=L�/=<3*-,�@J,�N
'J@37:o:,?,�. 9;'�1496547X.8@J,�9t)=,�OT'�9+,9+13)sa k 1J/+LPaMLw9=7i/+LP':. )=>�N�13)n9;LPm:,�@J1§9=Nn<3>�*-7I@ k 7:.47XaPRJ9;,��g9+R�.�/=<3q�9+,�r013,F.3'�149um�,�.3'�.49s@J,Fm:':LP)KE

[
/n7X.0/�@J'�.3.3>�,t13.4,B9;13LM/+, �

� 	
� W � � ) & � ) @%$ � & � x

':.pO8'09;,
N \ �

�
�# 
 ��% N W �

�
N W�� � �# � h % # W �

�
N W�� �  # � � %� ,u9=Nn<3>�*�7-@J,B@J>KN
':*-OT'�9+L�/=LM'�.b,K9S/�)=,�O3)=>�9+,�.0/=>±,�. $&%(']) � hH# LP*�7Xo:,u@J,uo07X14Nn<4, % EG .I7-7XaP':)n9�@3,t&�7:¦
'�.b>�m�LP@J,�.0/+,�

�
� *

N � �
� * # �

�
� *

�
� *

N $ �
� * #

$ � �
� * # �

�
� *

�
� *

�
� *

N&� �
� * #

� � �
� * #

$ � �
� * # �

�  � � 6�N�, r�14LsN
'�.4@J13LM/ � 13. 9+Nn<4>�*�7 9;LP*-O3aM, @3, )+,KN
':.89S/=)+14N
/+LP':. @J, � � O47:);/=LM)�@3,�9�9+13LM/+,�9# � � # $ �� � � 
� # � � N � x '�` � ,K9S/H13. .3':*�53)+,¢,�.0/+LP,�)b�3vJ>:E � , 9+Nn<4>�*�7 ,�9;/p)+,�O3)+>K9;,�.0/+> ,�.
$&%('])

� h x LP*�7Xo:,u@J,B@3)+'�L�/=,:E
�������
	�����C�Z�

�|� � ���B3���Qi7��O��$ 7��F��Y&$&���FYG7:>P�)��3�$G+��U-&�����T�'$&7��F(P�U�P+����F��@ ��=��?31�47��\���
+��)YG�*�4�U�i��+C�2���&��$ ��04/?3�7�04�'�)YZ�2�*�h(P�U�P+C�5+C����04/?Qi7����P3���������+C��7�S�>:�������
�'$&7�����/?34IP�U�i�4�*�)�)$&���P�U�G�O����3�$ ���'/?Qi7����P3��W��+�@ 7��d���&38�4��7�0R�&�89����)����Qi7��#3��
�'$&�!�#�*�d�'$ �)7��4�)$&�w�*�T"��)7��R�'�)J#"��*� >�04�)��� �
@ $&(��)�)-&�5�������U�)�#AT�'�5�)�*J#�!�4��0�A



��������������� �I�#�����#��� � ���	��K��� �
� ���

H

GH

H G

G

s

s

d

d

s

s

d

0

1 1

2 2

3 3

H

GH

H G

G

s

s

d

d

s

s

d

0

1 1

2 2

3 3

**

* *

* *

$&%('*)����
) 1 0�1
����� �:�H�:�

0

�i�
.

���y� �����X� ��� ���i���F�=�i���:�
�
465
���X�
0�1

�
7
����:�s�+�

0

�i�4�n���y�
0

�����X�
5 .

�i�y��� �s�:�
�u���i���s�+�X�T���y�
465
�X�+�i� � �

7
�

7������&31�4��7�05�i9��H�w"%��7C�23�$&�����'047��!04�W+C���#�431I�/�J2� ��+��h38$G+�� - �W�����'$ 7��
(P� ��+����X�U�'�'$G3��)/��BA�+C���D�'$&7�����/�31I�� �i�4�)�*�)$ ���P�U-&���X"�04���4QG7��O�U04(��)�'01�U�!04����9%; �
"�01�U�4�*Qi7�� >��)�B��� 38�4��7C0B�\�����X�'$&7�Y&���i�D"�04/���/�04/&9

� �H�W-&/���/�01� �)�)�'�����&3��)�)��J#���i�B�)��3�$G+��U-&�����T�'$&7��F(P�U�P+����H�U7638$&�i�4��SG�4�\+����
�*J2�U-&����9	���%�'7CV��D"%$&7C0D3����*��+C�B3�$ ���'�*+�/804/�0F+���7CS2�431I�/�J2� �L+C�B3�$G+�� - �K���
�'$&7��O(�� �P+C���2��-&/���/�01� �)��J#���G�O�*+C���i�4��Qi7����1�H7�����+C�)J#�����'�)$&�������)��>:����+����)���
� "�"��)��Qi7���0X� 7CS,+C��7�S5+C�)04��38�4�)$&���X+C���D�'�*- �P�U7�Sh� � ��YZ$ �)0D"��)7��D�)$&�)�%�89� E��JE ^ E 
 . . / � 0 �X�����X� �i�

0

�K�:�����F�:�
�B�y���X���i�
F

�2 }':14)±N
'J@J,�)�13.¢9;LPo:.47:a x ':.�OT,�1J/t@J':.8N9+,HN�':.0/+,�.0/+,�)-@J,pN
'J@J,�)-9+,�9?N
'�,�c�N�LM,�.0/=9 # # 7XLP.49+L�r�14,baP,�9-N
'�,�c�N�LM,�.0/=9 � � 14.3,b>KNn<3,�aPaP,o�)+'09+9+LMq�)+, % E:¨�.F,�v�,�*-O3aM,6,�9;/~O4)+>K9;,�.�/=>�,�. $&%('BA]e° � �:� x �K�B,
/t� D E j ,t9;LPo:.87Xa4'�)+LPo:LP.47:a # 14.m�LP,�LPa ,�.3)=,�o�LP9;/+)=,�*-,�.�/u@J, � 7:)+149+' % ,�9;/B*-':.0/+)=>-,�. $&%('BA{e° �:� x ,�/s9;,K9BN
'�,
cdN�LM,�.�/n9"#�9+,/=)+'�13m:,�.�/Q,�.
$&%(' A]e° �K� # aP,�9�OT,
/=L�/=,�9�>KNn<3,�aPaP,�9�9+':.0/�m:,�)n9�aM,t547�9 x ,�/2aM,K9�o:)n7X.8@J,�9~>�Nn<3,�aMaP,�9m�,�)n9uaM,b<47X13/ % E � ':*-OJ/=,d/=,�.�1§@J1§9+':189S�g>�Nn<47:.0/+LPaMaP':.3.87Xo:,?LP.3<3>�)=,�.0/-7X1 N
'J@37:o:,dO87X)�9+':189547:.4@J,K9 x LMaT,�9;/~@JLMcdN
LPaM,6@J,±N�':*-O47X)=,�)DaP,�9�9+':149D587X.4@J,K9 ,�.�/=)+,�,�aPaM,K9�E � k ,K9S/~O8'�13)~N�,�aw7Br01 k '�.9 k LP.0/+>�)+,K9+9+,d7X149=9+L~�Iaw7�)=,�O3)=>�9+,�.0/n7i/+LP':. *�13a�/=LM)=>�9+':aP1J/=LM'�.¥*-'�.�/=)+>�,d,�. $]%(' A]e° �

D x @37X.49aw7:r013,�aMaP,B':.I)=,�O4)+>K9;,�.�/=,B@J,�9�)+,�':.49;/+)=14N
/+LP':.pO47X)+/+LP,�aPaP,�9�'�5J/+,�.014,�9��dO47X)+/+LP)�@J,sN�'�,
cdN
LP,�.0/=9#
� Z 7�m�,�Nt13.3,?>�Nn<4,�aPaM,  �3vJ>�,:E G .�m:'�L�/±7:O3O47:)=7:L�/=)+,t/=)+qK9�.3,�/;/=,�*-,�.0/69+13)tN
,�/;/+,s�4o:14)+,BaP,�9@JLM|�>�)=,�.0/+,K9 547:.4@J,�9~@J,�&()=>�r013,�.4N
,�N�':.49+Lw@J>�)=>�,K9�UXaP,�9�N
'�13)=58,K9 @J1d<47:1J/~@J,±aP7u�4o:13)=,�mi7X)=LM,�.0/53LP,�. O3aM189±aP,�.0/=,�*-,�.0/6r013,?N
,�aMaP,�96@J1�547�9�E � ,�N�L}N�':.J�8)+*-,Ba k LP.0/+,�)+O3)=>
/n7i/=LM'�.�@J,�aw7d@J>KN
'�*��OT'�9+L�/=LM'�.�*s14a�/=LM)=>�9+':aP1J/+LP':.¢N
':*-*-,s14.

"
547X.4N�@J,��4a�/=)+,K9

#
O87:9=9;,���547:.4@J, x N
'�)+)=,�9+OT':.4@37:.0/��@J,K9Q547X.8@J,�9�@J,t&()=>�r013,�.4N
,tmi7X)=Lw7X53aP,�9�E

>
aJ9 k 7�m:q�)+,~r�1 k 7:O3)+qK9zN�'J@37Xo�,l,�.?9;'�149z547X.4@3,�9 x aP,�9}N
'�,�c�N�LM,�.0/=9 #6':5J/=,�.�149¡9;'�.0/}9+':13m�,�.0/7�9+9+,�£¢53LM,�. @J>KN
'�)+)=>�aP>�9 x ,�.�/=':149pN�7�9F54LM,�. O3aP149Ir013,¥aM,K9F>KNn<47X.0/+LPaPaM'�.49�E � ,�N�LtLM*-O3aPLPr013,r013,�aP7F)+,K@J':.4@47X.4N�,�7�R�7:.0/2>
/+>?)=>�@J13LM/+, x 5T,�7:14N
'�13O¢@3,�N
,K9±N�'�,
cdN
LP,�.0/=969+':.0/�/=)+qK92&�7:LM53aP,�9.�13*->�)=Lwr�14,�*-,�.0/�E G .bO8,�1J/2,�.Hm:'�LM)�13.H,
vJ,�*-O3aP,69+13)Qaw7 $&%(' A]e° � ^4x ':`H':.H7s)=,�O4)+>K9;,�.�/=>13. OT,
/=L�/H>�Nn<47:.0/+LPaMaP':. @J,�9+LMo�.47Xa±7X14@JLP' x 13.�<3Lw9S/=':o�)=7:*?*-,I@J, 9+,�9d>�Nn<47:.�/=LMaPaP':.49 x ,
/F14.<3Lw9;/+':o�)=7:*-*?,t@J,K9�N
'�,
cdN
LP,�.0/n9)#d@ k 13.I@J>�m�,�aP':O3OT,�*-,�.0/2,�.H9+':149Q587X.4@J,K9�EG .Fm�':LM/~/=)+qK9�.3,
/+/+,�*-,�.�/2r013,6aM,K9QN
'�,
cdN
LP,�.0/n9 #�9+':.0/�/+)=q�9~*�7i�S':)=LM/=7XLP)=,�*-,�.0/~O4)+'JNn<3,K9@J, h x ,
/QOT':13)=)+'�.0/�@J'�.4N ? /+)=,�.3>�o:aPLMo�>�9�E � ,KN
Le9+13o:o�q�)=,�@ k ,�*-O3aP'iR:,�)~13.b9=Nn<3>�*-7�@J,tN
'J@37Xo�,@37:.49-aP,�r013,�a±9;,�13aP9-aP,�9�N�'�,
cdN
LP,�.0/=9�9+LPo:.3LM�8N�7X/+LM&�9d9+,�)=':.0/-N�'J@J>�9�E � ,�N�L�N
'�.�/=)=7:LM.0/�7XaP':)n9-�



��� �������
	�����������������������
����������� �!��"#����

0 1000 2000 3000 4000 5000 6000 7000 8000 9000
−8000

−6000

−4000

−2000

0

2000

4000

6000

8000
Caruso

$&%(']) � ��)�� ���������
/
�
�8�+�g�X�w�y���+�
�����4�~���

;
�i�y�����

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
−13

−12

−11

−10

−9

−8

−7

−6

$&%('*) ����)�� ���K�����
/
���4�+�g�:�w�n���+���-���4�Q�:�

;
�i�y�����

� 0

�K�
: 0

���
�8���s�
2
�X�T���

/
�����g�
�

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
−13

−12

−11

−10

−9

−8

−7

−6

−5

t

D
ya

d

Multi−Resolution Decomposition

$&%(']) ����)�� ���K���
�
/
�
�8�+�g�X�w�y���+�
�����4�����

;
�X�y���
�

�

�:�
0

�i�
.

���y� �����X�¢�?�
/
��� �+�
�
�

/
�J�����i�



��������������� �I�#�����#��� � ���	��K��� �
� ���

0 2e3 4e3 6e3 8e3 10e3 12e3 14e3 16e3 18e3

-0.6

-0.5

-0.4

-0.3

-0.2

-0.1

0

0.1

0.2

0.3

0.4

Un peu de jazz 

-0.6 -0.5 -0.4 -0.3 -0.2 -0.1 0 0.1 0.2 0.3 0.4

0

0.4

0.8

1.2

1.6

2.0

2.4

2.8

3.2

Histogramme des echantillons 

-3 -2 -1 0 1 2

0

2

4

6

8

10

12

Histogramme des coefficients de la transformee sous-bandes 

$&%('*) ���B) 1
���X���

/
�i�4�i���

4
���
��� 798

���
1

�i�J�
�
���
�4�y� �g�-�:�

.

�+���=�0�y�
/
� � �
�-���

3
.

� �y�����4�t�:�
���
0�1

�X�4���
/�/
�i�4�

4
�
�p�+�i�

5
�0�i�
0�1

�
798
�
�p�:�
�

0

�K�
: 0

���
�8���Q���i���
3

�=�i���:�
4
��� �=�i�

5
�i�+�X� �g�

7
�

N�'�@3,�)Ha k 7:@J)=,�9=9+,¢@J,K9HN�'�,
cdN
LP,�.0/=9p9+LMo�.3LM�8N�7X/+LM&�9 x N
, r013LtO8'09;, @ k 7X1J/=)+,K9FO4)+'�53aMq�*-,�9 x r013L9+,�)=':.0/�7X5T':)n@J>�9�@37:.49QaP,tNn<87XO3LM/+)=,u9;13LPmi7X.0/�E
[
. /=,�)=*?,K9B@J,�)=>�9+13aM/=7i/n9 x aM,dN�'�@47Xo:,-O47:)s9+':149t547:.4@J,K9B9 k 7�m:q�)+, ? /=)+,�aP,�O3)=LM.8N
LPO8,F@3,N�'�@47Xo:,6aP,6O4aM149Q,�cdN�7:N�,u��a k <3,�13)=,u7:N
/+13,�aMaP,tO8'�13)�N
,ur013L],�9;/2@J1pN
'J@37Xo�,6@3,�9QLP*-7:o:,K9�E > aeR7-@J,K9Q)=7:LP9+':.49Q�-N
,�aP7 x r013L�/+LP,�.3.4,�.0/��?aP7?.47X/+13)=,t* ? *-,t@3,�9�LP*�7Xo:,K9�E G .Hm:,�)+)n7�@47X.49Q13.4,9+,�N
/+LP':.p9;13LPmi7X.0/+,ur013,�aPr013,K9Q>�aP>�*-,�.0/=9�@ k ,�vJO3aMLwN�7X/+LP':.]E� E��JE � E 
 �:� . � �i�����i���i�

0

�i�b�:�
�d� �-�����
��� j ,�9BLP*�7Xo�,�9B9+':.0/s*-'J@J>�aPLw9;>�,�9BN�':*-*-,F@J,�99+LMo�.47X13vb.�13*->�)=LPr013,K9��d@J,�1JvHLP.4@JLwN
,K9�U
	�� U W �

E
>
a{,K9S/2OT'�9=9;LP53aP,s@ k 7:@37:OJ/+,�)2aP,�9Q/=,�Nn<3.3Lwr013,�9@J,6N
'J@37:o:,2,�.F9;'�149 587X.4@J,K9 13.4LP@JLP*-,�.49+LP':.3.3,�aMaP,�9�7X1bN�7:9~@J,�9~LP*-7:o:,K9�E G .dN
':.89;Lw@Jq�)=,2OT':13)N�,�aw7�13. 9+Nn<4>�*�7 @J,pN
'J@37:o:,b,�. 9;'�149s587X.4@J,K9?13.3Lw@JLM*-,�.49;LP':.4.3,�a x N�7X)n7:N
/+>�)+Lw9;>b@J':.4NbO47:)@J,�1JvI�4aM/+)=,�9 � ,�/,�?E G .¥N
':.89S/=)+13LM/u7XaP':)n9�r0147i/=)+,s�4aM/+)=,�9 	 x�
 � x�
 $ x ,�/ 
 �

@J,?aP7d&�7:¦
'�.9+13LPm�7:.0/+,:UJOT':14)Q/+':13/+,B9+13L�/=,B�-@J,�1JvHLM.8@JLPN�,�9
� � 	�� U W � x

':.pOT'�9+,
�� �

, 	 � - U W � � Z � ¸ ' Z ' ¸ � $ U � Z�� $ W�� ¸ �, 
 � �!- U W � � Z � ¸ ' Z V ¸ � $ U � Z�� $ W�� ¸ �, 
 $ �!- U W � � Z � ¸ V Z ' ¸ � $ U � Z�� $ W�� ¸ �, 
 � �!- U W � � Z � ¸ V Z V ¸ � $ U � Z�� $ W � ¸  
# � � %



��� �������
	�����������������������
����������� �!��"#����

G . *-':.0/+)=,d7XaP':)n9±&�7:N
LPaP,�*-,�.0/�r013,dN�,�9u'�O8>�)=7X/+,�14)=9t9=7i/+Lw9;&(':.0/B13.3,dN�':.4@JLM/+LP':. @J,F)+,��N�':.49;/+)=14Ny/=LM'�.bO87X)+&�7XLM/+,
	
*
	 � 


*� 
 � � 

*
$ 
 $ � 


*
� 
 � � �  # � D %

Z
LM.49+L x '�.dO8,�1J/~o�>�.3>�)=7:aMLw9+,�) aP,�9�9+Nn<4>�*�7:9 @3,±N
'J@37:o:,2,�.F9+':149l547X.4@3,�9�U:>
/n7X.0/�@3':.3.d>�,�13.4,LP*�7Xo:,

� U W x
'�.bOT'�9+,

� \ � � x
,
/

� � � 	 � \ # � � � � 
 � � \ � # � � $ � 
 $ � \ �
# � � � � 
 � � \ �,�/2O3aM189Qo:>�.4>�)n7XaP,�*-,�.0/

� � � 	 � �
� � #

� � � � 
 � � � � � � # � � $ � 
 $ � � � � � # � � � � 
 � � � � �  � '�*?*-,?@37X.49±aP,�N�7�9B� �sx 13.3,?LM*�7:o:, �
,�9;/t7:aM'�)=9�N�7X)n7:N
/+>�)+Lw9;>�,uO47X)±13.3,-7XO3O4)+'�vJLP*-7X/+LP':.�b13.3,->�Nn<4,�aPaM,?o:)='�9=9;LPq�)=,

��� x 7:LM.49+LDr013,-O47X)t@J,�9 " N
'�,�c�N�LM,�.0/=9t@J,-@J>
/n7XLPaP9 # # � � � � # � � $ � # � � �# � � � � � � # � � � � $ � # � � � � � EPEPE # � � � � # � � $ � # � � � Ej ,K9z7:aMo�':)=L�/=<3*-,�9]N�':)=)+,K9;OT':.8@37X.0/=9e@3,~@J>KN
':*-OT'�9+L�/=LM'�.u,
/¡@J, )=,�N
'�.49;/+)=14Ny/=LM'�.t9+':.0/z/+':13/�B&�7XLM/�9+LM*-LPaP7:LM)=,�9~�sN
,�1Jv�)+,�O3)=>�9+,�.0/+>K9 ,�.
$]%(' A]e° � h x �sN�,�N
LTO3)=q�9~r�1 k ��Nn<47:r013,2.4'0,�14@F@3,a k 7:)+54)+,s@3,?@J>KN
'�*?OT'�9+LM/+LP':. x LMaz&�7X13/6)=,�*-O3aw7:N�,�)�aP,�9t@J,�1JvI53)n7X.4Nn<3,K9 # N
':)=)=,�9+O8'�.4@37X.0/±� �,�/	� % O47X)2r0147X/+)=,654)=7:.4Nn<3,�9 # N
':)=)=,�9+O8'�.4@37X.0/Q� 	 � 
 � � 
 $ ,
/ 
 $ %

E
� E��JE $ E � �����
�t� 2 �X�T��� / �����g�
��� � 149=r�1 k �uO4)+>K9;,�.�/ x .3'�149l7�m�':.49 13.3Lwr�14,�*-,�.0/l/=)=7�mi7:LMaPaM>27:1.3LPm:,K7X1 @J,b9;LPo:.47:1Jv .014*?>�)+Lwr013,�9 x N k ,K9S/-��@JLP)+,F@3,F9;14L�/=,�9�E G ) x aP,FN
'�.0/+,
v�/=,F@37X.89BaP,�r013,�a.3'�149B.4':149�9;'�*?*-,K9uO3aw7:N
>K9s@J,�O313Lw9BaP,F@J>�531J/?@3,bN
,bNn<47XO3LM/+)=,�,�9;/?N�,�aP13L~@31§N
'J@37:o:,�O47:)/=)=7:.49S&('�)+*�7X/+LP':. x @37X.49�aP,�r013,�a8aw7sO4)+,�*?LPq�)=,�>�/=7:O8, # o�>�.3>�)=7:aM,�*?,�.0/�7XO4)+>K9 �4aM/+)n7Xo�, % ,�9;/�13.4,@J>KN
'�*?OT'�9+LM/+LP':.b@31p9+LPo:.47:a�7:.47XaP':o�LPr013,6O47:)�)n7XO4O8'�);/��?13.3,u547�9;,6':)+/+<3'�.3':)=*->�,�E j 7�r013,K9S�/=LM'�.�.47i/=13)+,�aMaP,2,K9S/~7:aM'�)=9¡aw7B9+13LPm�7:.0/+,:U0r013,�a8,�9;/laM,�aMLP,�.�,�.�/=)+,�aM,�N�'J@37Xo�,�,�.d9+':149D587X.4@J,K9 ,�/13.¥9+Nn<4>�*�7d@J,-N
'J@37:o:,BO47:)�/=)=7:.49;&(':)=*-7X/+LP':. � ,�.¢@ k 7:1J/+)=,�9�/+,�)+*-,�9 x ,
vJLP9;/+,���/+��LPa}13.3,s587:9+,'�);/=<3':.3'�)+*->�,69+':149;�P�;7:N
,�.0/+,t@37X.49Q14.pN�'J@37Xo�,±,�.p9+':189~587X.4@J,K9 �j 7?)=>�OT':.49+,�,K9S/�OT'�9+L�/=LMm�, x ,
/�,K9S/Q&(':14)+.3LP,6O47X)QaP,�9Q547�9;,K9l'�);/=<3':.3'�)+*->�,�9�@ k '�.4@J,�aM,�/;/+,K9�EG .HO8,�1J/�,�.b,�|T,�/2*?'�.0/+)=,�)�aP,6)=>�9+13aM/=7X/�9+13LPmi7X.0/�E©uª]«8¬{e®3¯±°]²��E � / � F �w�n� ���J�T� �
�i� 0 �����i� � ) � $ � � � 8

�
. .

�
/
�n�t'�.4@J,�aP,
/+/+,B*-q�)+,H�g�

/�/
����4�B�n�

/ 2
�i�¥��� �l�4� �

/
�
� �
�X�

0

�����X�3�
4 /
�
�B�X�T���

/
�����g�
�

7 � � Z . �X�� � Z � 	 � � � � ��
 $ �� � � � 	 !  � �  �  ) &# �P^0%
/
���
�i�?�

/�/
�
	 � � Z �  �  ) & �

�
�n���J�T�?�=�������X�y�
1

�i���i�y���=�-��� � $ � � �
��3E2�2�i�

0

�i�4���=���4���4�
8 .

�X�J�u�g�X�J� �
) � $ � � � 8

�
/
�
F

�w�y�g���J���B�J�8���
�4�?�:�
3

0

�X�
.

���y� �����i� �
� �Y
� [ � � �YZ
[ � �

#
� Z � � Z �# � � % � � / �
� 0 �K� : 0 ���
�8��� # � Z ���i�4�Q�:�X�4�T�
� . �X�#

� Z ���
�
� � � Z�� � � � ��
 $�� �� �

�
� 	 � � � � � � 	 !  �

# 	# � $ %
D

E��z�
0

�
/ 0

�
/
�:�
�

0

�K�
: 0

�����4��� #
� Z 0

�
3

���y�n�y���
.

�
�J�6�
2
�����
0

���4�
� �K���¥�J��
/
�0�i�y� �

1

���?���
0

�K�:�����-���I���i�����=�i���:�
�
�



��������������� �I�#�����#��� � ���	��K��� �
� ���

j 7IO3)=,�13m�,dN
':*-O3aPq
/=,F@J,FN�,d)=>�9+13a�/n7i/s,K9S/?7:9=9;,�£�aM'�.3o:13,F,
/�N�':*-O3aP,
vJ, x ,
/s)=,�OT'�9+,F9+13)Baw7/=<3>�'�)+LP,�@J,�9



�T�
/
-��
�
�I���

/
��� �+�
���

/
�J�����i�8E

�
'�149d)=,�.�m�'iR:':.89��

�����	�
������
O8'�13)dO3aP149F@3,@J>�/=7:LMaw9�E

� E��JE f E �z�y� �
/
���+�y�

5
�n�
. .

�X�y���=�X�y�T�?�:�
,
�X�8�=�

0�1

���
��� j 7�N
':.4.3,�N
/+LP':.H,�.0/+)=,uaM,K9�547�9;,K9@ k ':.8@J,�aP,
/+/+,�9d,
/daP,�N
'J@37Xo�,p,�. 9;'�149-547:.4@J,�9�7 >�/+>I>�/+14@JLP>�,I,�. @J>
/n7XLPaP9�O87X)
>
E
�
7X135T,
�Nn<3LP,�9

����� x r�14L87uN
'�.49;/+)=13L�/ 14.3,Q&�7X*-LPaMaP,�@J,��8a�/=)+,K9 '
,
/ V @J,�)=>�OT':.49+,�LM*-O314aP9+LM'�.3.3,�aMaP,Q�4.3LP, x7�9+9+'JN
LP>�9l�?@J,K9~587:9+,�9~':)+/+<3'�.3':)=*->�,�9~@ k ':.4@J,�aM,�/;/=,�9�E j ,�9~�4aM/+)=,�9 '

9;'�.0/�@J,taP':.3o�13,�13)�O47:LM)=,
� � � � x O47X)t@J>
&�7:1J/u�F9+13O3OT':)+/±,�.0/=)+, h ,
/ � ! � x

,�/±aP,�9±�4aM/+)=,�9 V N�':)=)+,K9;OT':.4@47X.0/=9�,�.9+':.0/2@J>�@313L�/n9�O47:)�13.3,t)+,�aP7X/+LP':.p@J,t/SR�O8, # 
 
�% UV Z � � ! � � Z '
C � � � Z  # � f %

�
,�9�/n7X53aP,�9�@J,BN�'�,
cdN
LP,�.0/=9�OT,�13m�,�.0/

?

/=)+,6/=)+'�13m:>�,�9�@37X.49
�����
E G .H*-':.0/+)=,tr�14,tN�,�9��4aM/+)=,�99+':.0/ ,
|�,�N
/+LPm:,�*?,�.0/l7:9=9;'JN
LP>�9¡�u@J,K9D547�9;,K9 @ k ':.4@J,�aM,�/;/=,�9�E j ,K9¡&(':.4N
/+LP':.49 � ,
/ � N
':)=)=,�9+O8'�.J�@37:.0/+,�9�9;'�.�/6��9;13O4O8'�);/�5T':)=.3> x ,
/6aP7?/n7XLPaMaP,s@J1p�4aM/+)=, � N�':.0/+)
�
aP,taM,s9+13O3OT':)+/±@J, � ,
/

� x7:LM.49+L]r013,B9+':.H.3':*�53)+,t@J,u*-':*-,�.�/n9Q.�13aP9�U � ,�9;/�/+,�aMaP,Br013,
� �� � 	 U � � 	 �

# 	 � � ��� O � � �� � � � ! �  # � 
�%
�������
	�������������'�4�L+C��04������04�E"�04$&"C04�)/��4/��X7����<- 01�U�P+C���)J#"%$ 0'�1� ��3��<����"C01�U�4�*Qi7��&>
+��U���B7����\"%��04�'"%�?38�4�)YZ��+���3�$&J#"C04���'�'�)$&�6+��\�'�)-&�P�U7�S������T��=����?>��'����"%$ �'���?+�� �
J#$&J#���i�4�F�C7��)�O3�$&J#J#��3��!��+����'�'7���>����O�'� 7��6�'�)-&��� ��l �'�#3�$&J#"%$U0'�4��3�$ J#J#�R7��
"%$&�"!C�$# J#�H+C�H+C��- 04/F�*�C��/�04�)��7C0D$&72/�-&� �
A%�'& � �'7�0L�)�H�'7�"�"%$U0'�L+
@ 7����X$&�P+C���)���'�4�
�)(�nC>�� �)$U04��$ ���h� 7C�4$&J2���4��Qi7���J#���i�+* ( n ^-, l a �)(�n/. ^10 9 � �R�4���)�)���\$&�P+C���)���'�4���
�'$&�i�����?YZ��7�- �)�����5� 7�S�"%$ �"!���#&J#���R+��,+���-U04/h�)����/804�*��7�0.A2�L>E3��,QG7��L�'�5�'01� +�7��!�
��� "C01�U�4�*Qi7��,"��U0.�)�h���U�)�5Qi7��,(%�?� 7�3�$&7�" +��h3�$i��V23��)���i�4�3* ( n �'$ �i�5�G7��*��9 � �U���
3���3�� ��>
7��d3�$G+�� -&�R"P�U0H�'01� ������$ 04J2���4�*$ �6�'�801�5��SG�'04M�J#��J#���G�X��V#3��&3�� 94�F@ �����B���
"P��0'�4��387��)�)��0<�*��3�� � "%$ 7�0 �)�L3�$G+�� - �D+���� �)J2� - �����U�)��� �)J2� -&��� "�04/��'���i�4���i� +C����5�$ �����
$76d���)�)���KY&��04�)���i�H��SG�'04M�J#��J#���i�F"%��7:>����H�'$&�i�K+C$&�P3\(��)���d� "�"�04$?SC�)J#/����H"��U0B+����
"%$&�"!C�$# J#���#+��5(P�U�#+���-U04/&98�����95�$ �����#�*A6�'�804$&�i�23���01�&38�4/�04�)�'/����."��U0#7��w��� �)(��)�
��$ JR(�04�B+��K3�$i�8V23��)���i�4�:* ( n �'�)-&���!NP3��U�4�!����9

>
a ,�vJLP9;/+,->�o07XaP,�*-,�.0/B@J,�.3'�*s53)=,�189;,K9±mi7:)+Lw7X.0/+,K9 x .3':/=7:*?*-,�.�/B587:9+>�,�9t9+13)s@J,K96&(':.4N
/+LP':.49
"
9;O4aMLP.3,�9

#
E

� E��JE 
 E E �4� / �
�4�
� � F ��� . / �
�¢�:� 0 �����
�J�n�I�J��� / �w���i�4� / � 0 �������0� �
� ���i���¢�=�i�T���y��� j ,�9/=,�Nn<3.3Lwr013,�9s@J,FN
'J@37:o:,-,�. 9+':189u547X.8@J,�9u'�.0/B)+,�.4N
'�.�/=)+>�14. 9+14N�N
q�9sN
,�)+/=7:LM. @J,�O313Lw9BaP,�13)LP.�m:,�.0/=LM'�. x ,
/s9+':.0/6*-Lw9;,K9t,�.¥'�,�13m�)=,-@47X.49613. N
,�);/n7XLP. .3'�*s53)=,-@J,dN
'J@J,KN�9t7:N
/+13,�aP9�E G .OT,�1J/�N�L�/=,�)2,�.bO87X)+/+LwN
13aPLM,�)�:E j ,pN�'J@J,�13) �   [*\ � h:h�h x 9;14N�N
,K9+9+,�13)�@J, �   [*\?x r013L�13/+LPaMLw9;,p13. @J>�m:,�aP':O4O8,�*?,�.0/,�. 9;'�149u547:.4@J,�9 # 53Lw@JLP*?,�.49+LM'�.3.3,�a % @J,�a k LM*�7Xo�,d�IN
'J@J,�)sN
'�*?*-,d7:a�/=,�)=.47i/=LMm�,-7:1@J>�m:,�aM'�O3O8,�*-,�.0/F9;14)d13.3,I547�9;,p/=)+LPo:'�.3':*->�/+)=LPr013, # 7:O3)+qK9�9;,�o:*-,�.0/n7i/+LP':. % 1J/+LPaMLw9+>@37:.49�aw7?m:,�)n9+LM'�.FO3)=>�N�>�@J,�.�/=,u@J, �   []\ E�JE j ,HN�'�@3,�13) Z � ¤ Z � x LP*?O4aM>�*?,�.0/+>pO8'�13)?aM,pN
'J@37:o:,b@3,�9-9;LPo:.87X1Jv 7X18@JLM' 9+13)�aP,�9*-LP.3LP@3LP9=r013,�9�E
D

E j ,�.3'�13m:,K7X1 9+RJ9S/=q�*-,-@J>�m�,�aP':O3OT>sO47:)taM, +<;]>
O8'�13)taM,-9S/='JN

=
7:o:,s@3,�96,�*-O3)=,�LP.0/+,�9@JLPo:LM/=7:aM,K9�@J,�9�9;LM/+'iR�,�.49Q7X*->�)+LwN�7:LM.49�E



��� �������
	�����������������������
����������� �!��"#����



� �����
	�������!������� �������������������#�����������"#� ���

��� Z   > � ¤ [ D
�����
	������������������������������
	����� ��!	��
	�"

�
'�149{7:58'�)=@3':.49e*�7:LM.0/+,�.47X.0/{aP,l@J,�)+.4LM,�){m:'�aM,�/z@J, aw7�*�7i�S'�)+LM/+> @3,�9{9=Nn<3>�*-7�9{@J,~N
'J@37Xo�,,�/�N
':*-O3)=,�9=9+LM'�.b@J,K9�9;LPo:.47:1Jv x �-9+7�m�':LP)~aP,�9Q/=,�Nn<3.4LPr013,K9�r�14L{7:9=9;'JN�LM,�.�/Q13.IN
'J@J,t53LP.47:LM)=,u�13.4,t&�7X*-LMaPaP,B@J,B9;R�*�58'�aM,K9 # O47:)2,
vJ,�*-O3aP, x aM,K9�>�Nn<47:.0/+LPaMaP':.49Q@ k 13.�9+LMo�.47Xae.�13*->�)+Lwr013,u@37X.49aP,BN�7�9�@ k 14.pN�'J@J,�13)2  � C x ':1I@J,K9�N
'�,
cdN�LM,�.�/n9�@ k 13.I@J>�m�,�aP':O3OT,�*-,�.0/�@J1I9+LMo�.47Xae9+13)213.4,547�9;,�':)+/+<3'�.3':)=*->�,�@37:.49 aP,tN�7:9~@ k 13.bN�'�@3,�13)~O47X)~/+)n7X.49;&(':)=*�7i/=LM'�. % E G .FO47X)=aM,±O47X)+&(':Lw9l@3,

0

�K�:�
�±���i�4�
.

�
�y� � x @47X.49~aP7�*-,�9+13)=,�':`HN
'�.�/=)=7:LM)=,�*-,�.�/�7X1Jvd@J,�1Jvd>
/n7XOT,�9Qr013,�.3'�149Q7�m:'�.49@J>;�;��m�13,�9 # >�Nn<87X.0/+LPaMaP':.4.47Xo�,6,�/±r0147X.0/=L��8N�7i/=LM'�. %yx N�,s@J,�)+.3LP,�)�m:':aP,
/2. k LP.4@J13LM/±7�O4)+LP':)=LeO47:9@ k ,�)=)=,�13)KEj ,bO3)=LM.4N�LMOT,F@J1 N
'J@37Xo�,d9+7:.49uOT,�)+/+,b,�9;/�@ k 7:9=9;'JN
LP,�)s13.§N
'J@J,F53LM.87XLP)+, # N k ,�9;/���@JLP)=,13.4,�9+13L�/=,�@J,�£�>�)+'092,
/t@J,s14.49 % ��13. "
7:aMO4<47X5T,
/

#
@3,
#

9+R0*�58'�aM,K9�ET ¡7X)�,�vJ,�*-O3aP, x >
/=7:.0/@J'�.3.3>B14. 7XaPO3<47:58,�/6@J,
^
9;R�*�58'�aM,K9

	%$T�'&�� _ �
#
� x
':. O8,�1J/±aP,�13)t7:9=9+'�N�LM,�)2)=,�9+O8,KNy/+LPm:,�*-,�.0/aP,�96r0147i/=)+,�*?':/=9t@J,?aM'�.3o:14,�13)u�d9+13LPm�7:.0/=9�U h�h x h � x � h ,
/-�:��E G 1�OT':14)614.¢7XaPO3<47:58,�/t@3,

# � �)( 9;R�*�58'�aM,K9 x LMaQ,K9S/?O8'09+9+LM54aM,H@ k ,�. N�'�@3,�)?aM,K9s>�aM>�*?,�.0/=9?,�.§7�9+9+'JN
Lw7X.0/��¢Nn<47:N�13.@ k ,�13vb13.H*-'X/�@J, * 54L�/n9�E
>
az9 k 7Xo�L�/QaP��@3, 0 �K�:�
���:� / �i���X�4���J� 0 �i�3�y� �i�8�g��Ej k 1J/=LMaPLP9=7i/=LM'�.�@J,Q/+,�aP9 N�'J@J,�9D9+,¡�S149;/+LM�4,2@37X.89D@J,�.3':*�53)=,�1Jv�N�':.0/+,�v�/+,�9�E G .�9;,QO3aw7:N�,�)n7LwN
L],K9+9+,�.0/=LM,�aMaP,�*-,�.0/2@37:.49QaM,K9�@J,�13vH9+L�/=147i/=LM'�.49�9;14LMmi7X.0/=,�9�U�:E

��,+.-0/*� � �%1 .�32
LPal9 k 7Xo�LM)n7 x OT':13)u13. 7:aMO3<87X5T,
/ 4 � 	%$ \ �� � � 5$76 � � � @J':.4.3> x @3,/=)+'�13m:,�)BaM,dN�'J@J,Fr013LlOT,�)=*-,
/+/+,F@J,�)=,�O4)+>K9;,�.�/=,�)BN�,�9s9+R�*s5T':aP,�9u@J,d&�7:¦
'�. aP7IO4aM149N�':*-O47:N
/+,BOT'�9=9+LM53aP, x ,�.I*-'iR:,�.3.3,�E > a]&�7:14@J)n7�7XaP':)n9Q&�7XLP)=,s7XO3OT,�a}7X1JvpO3)=':547:53LPaMLM/+>K9@ k 7XO4O47X)=L�/=LM'�.H@3,BN
,�9�9+R�*s5T':aP,�9�E�JE

8 9;: �=< : 1 �� � : <!7/>/*�=< : 1 �� �@? �;/%/*���0/(�)2
@37:.49e/=':1J/}O3)+'JN�,�9=9;149]O3<�R�9+Lwr�14, # N�':*-*-,O47:)],
vJ,�*?O4aM, @J,K9�/+)n7X.89;*-Lw9+9+LM'�.49�<3,�);/=£�LP,�.3.3,K9e':1u@J,~9;LP*-O3aM,K9]9;/+'JN

=
7Xo:,K9�9;13)z@JLP9=r013, %
x@J,K9 ,�)+)=,�14)=9�9 k LM.0/+)='J@J13Lw9;,�.0/�E > a?,�9;/ OT'�9=9;LP53aP, x @37X.89�13.3, N
,�);/n7XLP.3, *-,�9+13)=, x @3,N�':.49;/+)=13LP)+,s@3,�9�N�'J@J,�9�O8,�)+*-,
/+/=7:.�/t@J,�@3>
/+,KNy/=,�)±@3,B/+,�aMaP,�9±,�)=)=,�13)n9 x ':1I*-LM,�1Jv x @3,aP,�9±N
':)=)=LMo�,�)KE � ,�N
LzO3)=>�9+13O3OT'�9+,Br�14,BaM,�N
'J@J,s9+':LM/�)=,�@J'�.4@37X.0/ x ,
/±9+,u/=)=7�@J13LM/±@J':.8NO47:)�13.3,B7:13o:*-,�.0/n7i/+LP':.H@J1pm:'�aM13*-,u@J,K92@J':.4.3>�,K9�E

� � ��,+.-0/*� � �%1 .� � : <!������ ����� : /*A-�1CB��0�
� � � �ED 9 � 9 /(�7FG1 :H9 �!� G .¥7F@J>;�;�Fm�1¢O3aM1892/ � /u@J,�96,
vJ,�*?O4aM,K9±@J,-N
'J@J,K9±@3,�aP':.3o�13,�14)N�':.49;/=7:.�/=,:UiO47:);/n7X.0/l@ k 13.�7XaPO3<47:58,�/l� # � �)( 9;R�*s5T':aP,�9 x LPa3,�9;/lOT'�9=9;LP53aP,Q@3,�N�7:)=7�Ny/+>�)+Lw9+,�)Nn<47�N
13.p@ k ,�1JvHO47X)Q13.4,B9;13LM/+,B@3, * 53LM/=9 # £�>�)='�9�'�1b13.89 %
x ,
/�N�,BN
'J@J,t,�9;/253L �S,�Ny/=L�&SE
�
,�aP� x aM,�N�'�@3,�O8,�1J/ ? /=)+,Q>
/=,�.4@31-7:1Jv�9+13LM/+,�9l@J,29;R�*�58'�aM,K9�Ui�613.3,29+13LM/+,2@J,29+R�*s5T':aP,�9 x@JLw9+':.49
$I& _

# x ':. 7�9+9+'JN
LP,�aw7I9;14L�/=,d@J,-aM,�13)=9uN�'J@J,�9u54LM.47:LM)=,�9 x N
'�.4N�7X/+>�.4>�9�E j �H,�.4N�':)=, x N�,N�'�@3,2,�9;/�@J>KN
'J@37:53aM, x @37:.49 aw7u*-,�9+13)=,2':`-/=':149laM,K9 *-'X/n9l54LM.47:LM)=,�9l7�R�7X.0/ * ? *-,±aM'�.3o:13,�13) xLPa{,K9S/2&�7�N
LPaM,B@3,Bm:'�LM)2r013,BaP,�9
*
O3)=,�*-LP,�)n9Q53LM/=9�N�':)=)+,K9;OT':.8@J,�.0/27X1

$ x
aP,�9
*
53LM/=9±9;13LPmi7X.0/=9N�':)=)+,K9;OT':.4@3,�.0/Q7:1

& x
,
/�7XLP.49+L]@J,B9+13L�/=,:E

�
7X.49�14.pN�7:@J)=,6O3aM189�o:>�.3>�)n7Xa x ':.HO8'09;,uaw7-@J>
�4.4L�/=LM'�.p9+13LPmi7X.0/+,�U+?«-,K%�.
%"/�%(¬0. ² ¨2.BN�'J@J,l9=N�7Xaw7XLP)=,¡9=7X.89eO8,�);/=,l@J, aP':.4o:13,�13)emi7X)=LP7:53aM, N�':.49+Lw9S/=,,�. ��EQ¨�.HN�'J@J,�13)KU013.3,u7XO3O4aMLwN�7X/+LP':.

^
r013Le7:9=9+'�N�LM,6�u/=':1J/29+R0*�58'�aM,6@ k ,�.J�/=)+>�,

$ )KJ
13.3,u9+13L�/=,u53LP.47XLP)+,

^ � $ � x
@J,taM'�.3o:14,�13)

@ � $ �
E



��� �������������������#�����������"#� �������������������������#���

�3EQ¨�.s@J>KN
'J@J,�14)�U�13.3,~7:O3O3aPLPN�7i/=LM'�.
�

r013L07�9+9+'JN
LP, �Q/+'�1J/+,�9;14L�/=,l53LP.47XLP)=,
�

13.B9+R0*�58'�aM,
$ � � � � � ) J x

/=,�a0r�14,lOT':13)e/=':1J/
$ )�J x � � ^ � $ �+� �$

E
j ,BN
'J@J,�14)�,�9;/Q,�.49+13L�/=,u>
/=,�.4@J1�7:1Jvb9+13LM/+,�9�@J,B9;R�*�58'�aM,K9 # aM,K9�*-'X/n9 % O47:)2N
'�.4N�7X/+>�.87i/+LP':.{Uaw7-9;13LM/+,u54LM.47:LM)=,u7:9=9;'JN�LM>�,67:1b*-'X/

� � � $  � � �TW ,K9S/2aw7-N
':.8N�7i/=>�.47X/+LP':.^ � � � � $  � � � W � � ^ � � � � ^ � � $ �  � � ^ � � W �  j 7bN�':.4N�7i/+>�.47i/=LM'�.�OT'�9+,?@J,K9tO3)=':53aPq�*-,�969+LDaM,�N
'J@J,?,�9;/t13.¥N�'J@J,�@J,�aP':.4o:13,�13)tm�7:)+Lw7X54aM,�E
�
7X.49laM,6N�7�9 o:>�.3>�)n7Xa x '�.�.3,±9=7XLM/lO47�9 ':`dN�':*-*-,�.4N�,�.0/~,�/l':`b9 k 7X)=)+q�/+,�.�/ aP,�9l*-'X/=9�E G .�LM.J�/=)+'J@J13LM/ @J':.8Nl13.4,�9+':149;� N
aw7:9=9;,�@J,�N�'J@J,�9 x 7XO3OT,�aP>�9¡N
'J@J,K9}13.3Lwr�14,�*-,�.0/ @J>�N�'J@37X53aP,�9 x @J>
�8.3LP9N�':*-*-,t9+13LM/�E

+?«-,K%�.
%"/�%(¬0. ²Jj ,±N
'J@J,�,�9;/~@JLM/l13.4LPr013,�*?,�.0/~@J>�N�'J@37X53aP,�9+L3aP,�N
'J@J,�13) ^
,K9S/LP.i�S,�N
/+LM&SU4N k ,�9;/���@JLP)=,69+L�/+'�1J/+,t9;14L�/=,654LM.47:LM)=, ^ � � � � $  � � � W �

. k ,K9S/�a k LP*�7Xo�,r013,B@ k 13.p,
/214.p9+,�14ae*?':/ x �-9=7�m:'�LM) � � � $  � � � W E
���z°3¯	��
0° D EP� ) G . N
'�.49;Lw@Jq�)+,HaM,K9-@J,�1Jv N
'J@J,�14)=9

^ �
,�/
^ $

,
/
^ �

@3>
�4.3Lw9-O47:)?aP,�9/n7X53aP,�7:1Jv @J':.3.4>�9-@37X.89saw7 ©����
�° �:E G .§m�>�)=L��4,FLM*-*->�@JLw7i/=,�*-,�.0/dr013,FaP,pN
'J@J,p@J':.3.4>@37:.49}aM,�/n7X53aP,�7:1�@J,Qo�7:14Nn<3,~. k ,K9S/DO47�9¡13.3Lwr013,�*-,�.0/ @J>KN
'J@37X54aM, x 7:aM'�)=9}r013,�aM,K9D@J,�1Jv?7X1J/=)+,K9aP,69+':.0/KE� ¡7:)�N�':.0/+)=, x aP,6N�'�@3,6@J1b/=7:53aP,�7X1b@J1b*-LPaMLP,�1H. k ,�9;/�O87:96� �3�y� �i�4� �i��� x 7:1b9+,�.49�':`bLMa&�7:1J/t7X/;/=,�.4@J)=,saP,-@J>�5313/t@J1 *?':/t9+13LPmi7X.0/±OT':13)t9=7�m:':LP)±9+L}13. *-'X/6,�9;/±/=,�)=*-LM.3>�Uz���sOT,�1J/
?

/+)=,H9+13LPm0L�@J,¥� x 7:14r013,�aQN�7�9�LPa�9 k 7Xo�L�/-@ k 13. $�� x
'�1 @ k 13. h x 7X18r�14,�aQN�7:9?LPa�9 k 7Xo�L�/-@ k 14.

$ �

E j ,BN
'J@J,uO4)+>K9;,�.�/=>u@37X.492aM,t/n7X53aP,�7:1H@J,B@3)+'�L�/=,u,�9;/�r�187X.0/2�-aM13L{13.�N
'J@J,t13.3Lwr013,�*-,�.�/@J>KN
'J@37:53aM,tLP.49;/=7X.0/n7X.3>�E
��������� ������ 

!�" #

!�$ %&#

! p %&#'%

!�( #'%&#'%

�������'� ������ 

!�" #

!�$ #'%

! p #'%)%

!�( %)%)%

�������'� ������ 

!�" #

!�$ %&#

! p %)%&#

!�( %)%)%©��� ) ��) = �=�i�w��� F ��� . / �
���:� 0 �����
�J�n� � 0 � / �J�~���6�0�i� 0�1 ��� 2 �
�n� . ���u�J�4� 3���4�
���
�8�?���
0

�K�:�0�
/
�
8 /
�y�¢���
�

F

�X�J���+�
�
/
� �
�X�4� ���{�

0

�K�:���J� �i�
0

���4���+��
2
�y�y�
.

�i�t� �4�y�g�X�4� �i�T�K�

� �
	��������� �+* -�/ 9�,.- � � � : < ���� � ��� �� < 1 9 �/* ��� �I/*��/*����1 �0� 1G/(��� >
a3,�vJLP9;/+,�13.4,&�7�¦
':.b9;LP*-O3aM,u@ k 7:9=9+13)+,�)~r01 k 13.bN�'J@J,±,K9S/Q13.3Lwr013,�*-,�.�/2@J>KN
'J@37:53aM,±,
/�LP.49S/n7X.0/=7:.3>:E > ae9;13c?/@ k LP*?OT'�9+,�)�14.3,BN
'�.4@JLM/+LP':. x 7:O3O8,�aM>�, 0 �i�T�X� �����X�¥��� . �+� � F �
E+?«-,K%�.
%"/�%(¬0. ² ¨2. N
'J@J,�13) ^

9=7i/=LP9;&�7XLM/uaP7pN
'�.4@JLM/+LP':. @J,-O3)=>
�3vJ,�9;L 7:14N
14.*-'X/254LM.47:LM)=,
^ � $ � � $ )KJ

. k ,�9;/2O3)+>��3vJ,u@ k 14.p7:1J/+)=,t*-'X/ ^ � & � �5& )KJ
E4¨�.N�'�@3,B9+7X/+Lw9S&�7:LP9=7X.0/QaP7-N
'�.4@JLM/+LP':.I@J,tO3)=>
�3vJ,t,�9;/�7XO4O8,�aM>

0

�����
5 .

�=� �
F

��E



� �����
	�������!������� �������������������#�����������"#� � �

0

0

0

0

0

0

1

1

1

1

1

1

a a

a

a

a a

a

0

2

3

4

6

5

1

$&%(']) ��)
�
F

���
. /
���
2
�i���
�+���y� ���i� �+�-�i�=���

0

���
5
�J�¢�

/ .�1

�0�+��� �
�������'� ! " !�$ ! p !�( !�� !�� !��

������ #)#)# #)#'% #'% %&#)# %&#'%&# %&#'%)% %)%© � � ) ��)Y; �K�:�?���n��� 0 ��� 5 / 2 �i���
�+�-�y� ���i� �+�

>
a0,
vJLw9S/=,~13.4,~N
'�.49;/+)=14Ny/=LM'�.Bo:>�.3>�)=LPr013,~@J,�N�'J@J,�9}�2O3)=>
�4v�,K9�E G .sOT,�1J/D7:9=9+'�N�LM,�)]13.s/+,�aJN�'�@3,�±/+'�1J/l7X)=53)=,~54LM.47:LM)=,:EX  aM149 O3)+>KN
Lw9;>�*-,�.0/ x >�/=7X.0/ @J'�.3.3>Q13.�7XaPO3<47:58,�/ J � 	%$ \ �� � � $ 6 � � ��
#

9;R�*�58'�aM,K9 x ':. N
'�.49;Lw@Jq�)+,b13. 7:)+53)=,F54LM.47:LM)=,b�
#

&(,�13LMaPaP,�9�E G . 7:9=9;'JN�LM,H�¢Nn<47�r013,9+R�*s5T':aP,
$ )�J

13.3,±@3,�9l&(,�13LPaMaP,�9 x ,
/Q':.d.�13*->�)+':/+,2aP,�9~53)n7X.4Nn<3,K9l@J,6a k 7:)+53)=,2O47:)~@J,K9l54L�/n9�UO47:)B,
vJ,�*?O4aM, x aP,�9B54)=7:.4Nn<3,�9BO47X)+/=7:.�/Bm�,�)n9uaw7po�7X18Nn<3,d9;'�.0/B.3'X/=>�,�9 " h # x ,
/saP,�9s53)=7:.4Nn<3,K9O47:);/n7X.0/tm:,�)n9±aP7H@J)=':LM/+,-9;'�.�/u.3':/+>�,�9
"
�
#
E j ,�N�'�@3,?7�9+9+'JN
LP>?�HNn<47:r013,-9+R0*�58'�aM,?,�9;/u7XaP':)n9aw7pN
':.8N�7i/=>�.47X/+LP':.¥@J,�9u>�/+Lwr013,
/+/+,�9s@J,�9t53)n7X.8Nn<3,�9tN
'�.49+>�N
13/+LPm:,�9t*-,�.47X.0/B@J,�aw7b)n7:N�LM.4,-@3,a k 7:)+54)+,t�?aP7?&(,�13LMaPaP,BN
':.89;Lw@J>�)=>�,�E

>
aJ,�9;/D1J/+LPaP,Q@ k 7�m�':LP)}@J,K9}LM.J&('�)+*�7X/+LP':.49¡9+13)¡aM,K9zaP':.4o:13,�13)=9¡@J,K9}*?':/=9Dr013LJ9+':.0/}OT'�9=9+LM53aP,�9OT':13)�13.H7XaPO3<47X5T,
/Q@J':.4.3>:E j k LP.3>�o07XaPL�/=>±@J, �

)=7X& /�@J'�.3.3,t@J,2/=,�aPaM,K9~LP.J&('�)+*�7i/=LM'�.49�E
�
7X.49�aP,N�7:9D@J,�N
'J@J,K9D@J,QaM'�.3o:14,�13) N�':.49;/=7:.�/=, x 9+LJa k 7XaPO3<47:58,�/ O8'09+9+q�@J, # � �;( 9;R�*�58'�aM,K9 x Nn<47�r013,*-'X/

^ � $ �
,K9S/�@J,taP':.3o�13,�14)

@ � $ � � *?x
@J,B9+':)+/+,tr013,

Y
���	�

� � ¸ $ � ' � Y
�
�	�

� � ( � �  � ,�/;/+,�)+,�aP7X/+LP':.-,�9;/ ,�.-&�7:L�/l14.3,25T':)=.3,�O8'�13)laP,�9lN
'J@J,�9l@J,2aP':.3o�13,�13)lm�7:)+Lw7X54aM,Q13.3Lwr013,�*-,�.�/@J>KN
'J@37:53aM,K9 x N�':*-*-,ta k ,
vJO3)=LM*-,taP,u)+>K9;13aM/=7X/29;13LPmi7X.0/©uª]«8¬{e®3¯±°]²{³ ':LM/ $ � 	>$ \ �� � � $ 6 � � � 13. 7:aMO3<87X5T,
/6� # 9+R�*s5T':aP,�9�E j ,N�'�@3,�13)
^ x
r013L¡7:9=9;'JN�LM,s�bNn<47:r013,

$ ) J
aP,s*-'X/

^ � $ �
@J,�aM'�.3o:14,�13)

@ � $ � x,K9S/?13.3Lwr�14,�*-,�.0/?@3>�N
'J@37:53aP,F9;,�13aP,�*-,�.0/�9+Lla k LP.3>�o�7XaPLM/+>F9+13LPm�7:.0/+, x 7XO3OT,�aP>�,



��� �������������������#�����������"#� �������������������������#���

� �����0�
/
� �g�-�:�

�

�+�(�n� x ,K9S/2m�>�)=L��4>�,:UY
���	�

� � ¸ $ � '�� �  # � %
� ,�O4)+,�*?LP,�)l/+<3>�':)=q�*-,�&('�13)+.4L�/Q@J':.4N213.3,±N�':.4@3L�/=LM'�.�.3>�N�,�9=9+7:LM)=,�O8'�13)�a k 13.3Lwr013,±@J>KN
':�@37:53LPaMLM/+>u@ k 13.pN
'J@J,:E � ,�/;/+,BN�':.4@3L�/=LM'�.F,�9;/�,�.F&�7XLM/Q>�o�7:aM,�*?,�.0/Q9+1Jcd9+7:.0/+,t@37X.49�13.pN
,�);/n7XLP.9+,�.49 x N
'�*-*?,ta k ,�vJO3)+LP*-,uaM,6/=<3>�'�)+q�*?,u9+13LPm�7:.0/�E©uª]«8¬{e®3¯±° ³ '�L�/ $ � 	>$ \ �� � � $ 6 � � � 13. 7XaPO3<47:58,�/s�

#
9+R�*s5T':aP,�9 x ,
/9+':LM/

	 @ \ �� � � �� @ 6 � � � 13.3,B9+13LM/+,B@ k ,�.0/=LM,�)=9QOT'�9+L�/=L�&�9�9+7X/+Lw9S&�7:LP9=7X.0/�a k LP.3>�o07XaPL�/=>@J,
�

)n7i& / # � % E Z aP':)n9�LPa¡,
vJLP9;/+,�13. N
'J@J,�14) ^
13.3Lwr013,�*-,�.�/B@J>KN
'J@37:53aM, x /=,�ar013,uOT':13)Q/=':1J/

���� �� � � # ! � x @ � $ Z � � @ Z
E

� ���0��� ? ��� : /*A-�1 � �
 }':13)Q'�OJ/+LP*-LP9+,�)QaP,�9�aM'�.3o:14,�13)n9Q@J,�9�*-'X/n9Q53LM.87XLP)+,K9~7�9+9+'JN
LP>�9�7X1Jv9+R�*s5T':aP,�96@J,�a k 7XaPO3<47X5T,
/ x LMa¡,�9;/t.3>�N�,�9=9+7:LM)=,s@J,�/+,�.3LM)tN
'�*-OJ/+,-@J,�96O3)=':587X53LPaMLM/+>K9±@ k 'JN�N�13)+�)=,�.4N�,u@J,BN
,K9�9;R�*s5T':aP,�9�EJ ¡7X)+/=7X.0/2@ k 13.I7XaPO3<47:58,�/

4 � 	>$ \ � $ � �� � � $ 6 � � �-�'�.b.3':/+,�)=7
� � $ �

aP7?O3)=':547:53LPaMLM/+>u@ k 'JN�N
14)+)=,�.4N�,6@31p9+R�*s5T':aP, $
E

>
a],K9S/�7:149+9+L�1J/+LPaP,s@ k LM.0/+)='J@J13LP)+,6a k ,�.�/=)+'�O3LP,t@3,uaP7-@JLw9S/=)+LP531J/=LM'�.I@J,tO3)+'�547X54LMaPL�/=>�9 � U�

� � � � ! Y
�
�	�

� � $ �	� �	
 $ � � � $ �;�  # � %
jlk ,�.�/=)+'�O3LP,F)=,�O3)=>�9+,�.0/+,FaP7¢r�187X.0/+LM/+>p@ k LM.J&('�)+*�7X/+LP':. )=,�¦�13,FaP':)n9+r01 k 13.3,Fm�7:aM,�13)-@J,b´ ,�9;/'�549;,�)+m�>�,�E

C
7i/+<4>�*�7i/=LPr013,�*?,�.0/ x ':.p7

� �
�
� � � � � �	
 $ � �

7:)=@
� J �;� !aP,�9B&�7XLP53aM,K9smi7:aM,�13)=9�@J,da k ,�.0/+)=':O3LP,FN
'�)+)=,�9+OT':.4@J,�.0/s� @J,K9s9+L�/=147i/=LM'�.49s@37:.49BaP,�9=r013,�aPaP,�9B14.OT,
/=L�/D.3'�*s53)=,�@3,�9+R�*s5T':aP,�9¡9;'�.0/{/+)=q�9}O3)=':587X53aP,�9 # @J'�.4N�O8'�13)¡aM,K9+r013,�aP9 � �	
 � � $ �

,�9;/z&�7:LM53aP, %,�/t14. o:)n7X.8@�.3'�*s53)=,�@J,�9+R�*s5T':aP,�9t9;'�.0/�/+)=q�96O3)=':587X53aP,�9 # @3':.4N�O8'�13)taM,K9+r013,�aP9 � � $ �
,�9;/&�7:LM53aP, % E

�
,6aw� x ':.HN
'�.49;Lw@Jq�)+,±aP7�aM'�.3o:14,�13)~*?'iR�,�.3.4, @ � ^ �

@J,�9�*-'X/n9QN
'J@J>�9~O47:)�14.bN
'J@J,�13)
^ x@ � Y

���	�

� � $ � @ � $ �  # D %
j ,H)=>�9+13aM/=7X/�9+13LPmi7X.0/�O8,�)+*-,
/d@ k ':53/+,�.4LM)d@J,K9�5T':)=.3,�9-9+13)�aM,K9-aM'�.3o:14,�13)n9?*?'iR�,�.3.4,�9-@J,�9*-'X/n9 x /=,�.47:.0/�N
':*-OJ/=,u@J,�9�O4)+'�547X53LPaPL�/=>�9Q@J,�9�9;R�*s5T':aP,�9�E©uª]«8¬{e®3¯±°]²¡³ ':LM/ J � 	%$ \ �� � � ��5$76 � � � 13.¥7:aMO4<47X5T,
/ x ,
/B9;'�L�/ � aP7p@JLw9S�/=)+LP531J/=LM'�.p@3,uO3)+'�547X54LMaPL�/=>�9Q@J,B9+,�9�9+R�*s5T':aP,�9�E��E ³ ':LM/ ^

13. N
'J@J,�13)s@J'�.0/BaM,K9taM'�.3o:13,�13)n9u@J,�*-'X/=9s9+7X/+Lw9S&('�.�/s�Ha k LP.J�>�o�7:aMLM/+>u@J,
�

)n7i& /KE
Z
aM'�)=9Q'�.H7
@ � ^ ���

�
� � � �# ^0% 7�m�,�N±>�o07XaPL�/=>t9+Le,
/�9+,�14aM,�*?,�.0/�9;L
� � $ � � � � ¸ $ � '

O8'�13)Q/+'�1J/
$ )�J

E�3E
>
a{,
vJLP9;/+,t13.IN�'�@3,614.3LPr013,�*-,�.0/�@J>�N�'J@37X53aP,6/+,�a{r013,

@ � ^ ��
�
� � � ���  # � %



� �����
	�������!������� �������������������#�����������"#� ���

0.01 0.02

0.03 0.05

0.08 0.09

0.17 0.18

0.35 0.25 0.2 0.2

0.40.6

0

0 101

10

1

1

10

0

0

a b

c

d

e

h f g

$&%('*) ��) 

���y�+�?�:�

.

�=� �
F

�
�
.

�X�J�
/
�y�t�.-i�d�+�

/
�
���:�

/
�
=
���
/
�
�

� � � ��� � < ���� ����� ����+ ��� � j ,lN�'J@J, @J, � 1J|T*�7:.B,�9;/]13.B7XaPo:'�)+LM/+<4*?,D)=>�N�13)n9;LM&�r013LOT,�)=*-,
/�@ k 7X/;/=,�LP.4@J)=,±aP,�9�OT,�)+&(':)=*-7:.4N
,K9 '�OJ/+LP*�7XaP,�9�E > a�,K9S/Q547:9+>±9+13)Qaw7B)=q�o:aP,±@ k 7:o:)=>�o�7X/+LP':.9+13LPm�7:.0/+,:E ¡7X)+/=7:.�/}@ k 14.B7XaPO3<47X5T,
/ J � 	>$ \ � $ � �� � � $ 6 � � � @J':.0/{aP,�9z9;R�*s5T':aP,�9]':.0/{O3)=':547:53LPaMLM/+>K9� � � $ \ � � � � $ � � �� � � � � $ 6 � � �;� x
'�. 9;14O3O8'09;, # 9=7X.49sO8,�);/=,F@J,Fo�>�.3>�)=7:aMLM/+> % r013,�aP,�9?9;R�*�58'�aM,K99+':.0/�'�)=@3':.3.3>K9BO47:)�O4)+'�547X53LPaPL�/=>�9s@3>�N
)=':Lw9=9+7:.�/=,�9�U

� � $ \ � � � � $ � ���  � � #
9;L�.3>KN
,�9=9=7XLP)+, x'�. OT,�1J/uaP,�96)+>���'�)=@3':.3.3,�) % E G .¢N�':.49;/+)=13LM/614. .3'�13m:,�a¡7:aMO4<47X5T,
/u@J,?aM'�.3o:13,�13) # ! �

,�.7:o:)=>�o:,K7X.0/QaM,K9�9+R0*�58'�aM,K9
$ 6 � � ,�/ $ 6 � $ ,�.I13.�.3'�13m:,K7X1p9;R�*s5T':aP, $ 7X14r013,�a]':.�7X|T,KNy/=,aw7?O3)+'�547X54LMaPL�/=>

� � $ � � � � $ 6 � � � � � � $ 6 � $ �  ©uª]«8¬{e®3¯±°]² ¨�. 7X)=53)=,s@J,BO4)+>��3vJ,B':OJ/=LM*�7:azOT':13)±a k 7XaPO3<47:58,�/±� # 9+R�*��5T':aP,�9}':)n@J'�.3.3>�9
J � 	%$ \ �5$ � �� � � $ 6 � � � 9 k ':5J/=LM,�.�/D�±O47X)+/+LP)}@ k 13.-7X)=53)=,~@J,O3)=>
�4v�,�':OJ/=LM*�7:azOT':13)

	%$ \ � $ � �� � � 5$ 6 � � � � � x ,�.¢7�@��S':LPo:.47:.0/±�FN�,�@J,�)+.3LP,�)@J,�1Jvb54)=7:.4Nn<3,�9�aPLP7:.0/
$

7X1JvH9;R�*s5T':aP,�9
$ 6 � $ ,�/ $ 6 � � Ej k 7XaPo:'�)+LM/+<4*?,I@J, � 1J|�*-7:. ,
vJO3aP':LM/+,IN
,I)=>�9+13aM/=7i/d@J,Iaw7¢&�7:¦�':. 9;14LMmi7X.0/=,:U

$ 6 � � ,�/
$ 6 � $ 9+':.0/~aP,�9~&(,�14LMaPaM,K9Q,
v�/+) ? *-,K9~@J,ta k 7:)+54)+,�E j ,�9Q@J,�13vd53)=7:.4Nn<3,K9~N�':)=)+,K9;OT':.4@47X.0/+,K9 9;'�.0/N�7X)n7:Ny/=>�)=LP9+>�,K9lO87X)�13.p53LM/�E

G .p,�9;/2@J':.4Nt,�.bO4)+>K9;,�.4N
,u@ k 13.p.3':14m:,�a]7:aMO4<47X5T,
/2@J, # ! �
9+R�*s5T':aP,�9

	%$ \ �5$ � �� � � $ 6 � � � $8��  }':14)uO8'�13)=9+13LPm�)+,?a k 7XaPo:'�)+LM/+<4*?, x LMa 9+1Jc-/s7XaP':)n9±@3,�)+>�':)n@J':.3.4,�)tN
,-.3':14m:,�aD7:aMO3<87X5T,
/BO47:)'�)=@J)=,�@J,6O3)=':547:53LPaMLM/+>K9~@J>KN
)=':Lw9+9=7X.0/=,�9 x ,
/�@ k L�/=>�)=,�)QaP7sO3)='�N�>�@J14)+,�U�O3)=,�.8@J)+,±aM,K9~@3,�1Jv # .3':1J�m�,�7X13v % 9;R�*s5T':aP,�9{@J,lO3)=':587X53LPaMLM/+>K9]*-LP.3LM*�7:aM,K9 x ,
/zaP,�14)z7:9=9+'�N�LM,�){@J,�1Jvu.3':13m�,�aPaM,K9e53)n7X.4Nn<4,�9�EG .H,�.p@J>�@J14L�/�r013,6aM,uN�'�@3,t@3, � 1J|�*-7:.p,�9;/QaP,uN
'J@J,t�?O3)+>��3vJ,±'�OJ/+LP*�7Xa x ,
/29=7i/+Lw9;&�7XLM/,�.HO87X)+/+LwN
13aPLM,�)QaP7?5T':)=.3, # � % E



��� �������������������#�����������"#� �������������������������#���

���z°3¯	��
0° D E�� )   )+,�.3':.49¡a k ,
vJ,�*-O3aP,29;14LMmi7X.0/ @ k 13.d7XaPO3<47:58,�/l@J, 
 9;R�*�58'�aM,K9 x @J,�O4)+':�547:53LPaMLM/+>K9�@J':.3.4>�,�9�@47X.49�aw7�/=7:53aM,
D

E
������� ���� �
	 � ���� ����� ��� ������ 

! #�� #'% %)%&#)#)#)#

� #�� #�� %)%&#)#)#'%

� #�� #�� %)%&#)#'%

� #�� #�� %)%&#'%

� #���% # %)%)%

� #�� � #)#

� #�� � #'%

� #�� ��� %&#© ��� ) ��) � F ��� . / �-�:� 0 ��������� � � �����i���
j k 7X)=53)=,6@3,uO3)+>��3vJ,�9�N�':)=)+,K9;OT':.4@47X.0/�9+,t/+)=':13m�,±,�. $]%(' A]e° �JEG .pO8,�1J/��?O47X)+/+LP)2@J,BN�,
/�,
vJ,�*-O3aP,u,�9;/+LP*-,�)�aw7?aM'�.3o:13,�13)�*-'iR:,�.3.3,t@J,�9�*-':/=9�U

@ � ^ � ���  ��� W � �t�  � W � �t�  � W � �u�  � V
W � �t�  � !BW#" �6�  � � W � �6�  � � W%$ �6�  �J� W $ � �  $�� �N�,sr013Lz)=,�O4)+>K9;,�.�/=,u13.Io�7:LM.IO87X)2)n7XO3OT':)+/±��14.�N
'J@J,�14)�13.3LM&(':)=*-,sr013L¡7X13)n7XLM/2.3>�N�,�9=9;LM/+>
D

53LM/=92O47X)29+R�*s5T':aP,:E
	�� �������� ����� < � �0� F � < ���� � � 9;: �=< : ��� /*��& <!7/>/*�=< : ���0/*� �@? �)/>/*��� /*�j ,K9b9+RJ9S/=q�*-,�9b@J, N
'J@37Xo�,�r013, .3'�149H7�m:':.89�)+,�.4N
'�.0/+)=>�9t�S149=r014� O4)+>K9;,�.�/p9;'�.0/b@J,�99+RJ9S/=q�*-,�9~@J,

0

�K�:���0�s���6���i�J�
0

� x ,�/~.3,±O3)=,�.3.3,�.0/~O47�9 ,�.bN
':*-OJ/=,�aP,�9~.3'X/=LM'�.49l@3, 0 �i��� / �:����+�i�4�y���w�n�y���i�8E4¨2.IN�7:.47Xa]@3,t/+)n7X.49+*-LP9=9;LP':. x r�1 k LPa{9 k 7:o:Lw9+9+,6@ k 13.�N�7X.47:a � ,�);/=£�LP,�.p':1p@J,uaw7o�)=7�m�13)=,�9;13)l13. � ��x o:>�.3q�)=,2.3>KN
,K9+9=7XLP)+,�*-,�.0/ @J,�9l,�)=)+,�13)=9�E j , 0 �������0�B�:� 0 �i��� / LP.0/+)='J@J13LM/,�v�O4aMLwN
LM/+,�*?,�.0/¡N�,�9})+Lw9=r�14,�9}@ k ,�)+)=,�14)=9z@37X.49}aP,�9+RJ9S/=q�*-,Q@J,�N�'J@37Xo�, x ,
/D@J':.3.4,~aw7�OT'�9=9+LM53LPaPL�/=>@J,B@3>
/+,KNy/=,�) x m:':LP)=,6@J,BN�':)=)+LPo:,�) x 13.3,BN�,�)+/=7:LM.3,ur0147:.�/=L�/=>u@ k ,�)+)=,�14)=9�E
;
LM,�. >�m�LP@3,�*-*-,�.0/ x LPa2,�9;/�O8'09+9+LP53aM,I@J,�@3>
/+,KNy/=,�)�':1 @J,�N�':)=)+LPo:,�)?@J,K9-,�)=)+,�13)n9�14.3L��r013,�*?,�.0/u@47X.496aP,�9tN�7�9±'�`¢LPa¡,
vJLw9S/=,-@3,�96)+,K9S/=)+LwNy/=LM'�.49t9;14)6aP,�96*-,�9=9=7Xo:,K9�OT'�9=9+LM53aP,�9 x @J':.8N9+L aP,d*-,�9=9+7:o:,�N
'�*?OT':)+/+,�14.3,dN
,�);/n7XLP.3,dr0147X.0/+LM/+>d@3,d)+,K@J':.8@37X.4N�,:E j ,FN
'J@37:o:,�@J,FN�7X.47:aN�':.49+LP9;/+,��t9+,2@J':.3.4,�)D13.-*-'J@Jq�aP,�O3)=':547:53LMaPLw9S/=,�OT':14)DaM,K9D,�)=)+,�13)n9 x ,
/ '�OJ/+LP*-LP9+,�)D14.-N�'J@J,�13),�.b&('�.4Ny/=LM'�.H@3,BN
,t*-'�@3q�aP,:E

	�� � ��������� F �0/ ��1 :H9 � ����� + 9 +  1�/*��� G .§*?'J@J>�aMLw9+,b13. N�7:.47XaQ@J,HaP7�&�7:¦
'�.§9+13L��mi7X.0/=,:UJ>
/n7X.0/2@J':.4.3>�9Q13.p7XaPO3<47:58,�/2@ k ,�.0/+)=>�,u@J, # 9+R�*s5T':aP,�9
4(' � 	%$ \ �5$ � �� � � 5$76 � � � x@J'�.0/-aP,�9?O3)=':587X53LPaMLM/+>K9

) 	
´
� $8� x $ ) 4*'

9;'�.0/-N�':.3.�13,K9�,�/d13. 7XaPO3<47X5T,
/d@J,I9+':)+/+LP,



�������������
� ���������#��������������� ��������������"#���� ��������������"#��X��� ������"�#� ���

4	� � 	>& \ �5& � �� � � &>6 � � � x 14.�N�7:.47Xa�53)=13L�/=>�9=7X.89{*->�*-'�LM)=, ,�9;/DN�7X)n7:N
/+>�)+Lw9;>DO87X)}a k ,�.49+,�*�53aP,@J,
.

�+���=�0�y�
/
� � �
�

0

�X�T�X� �����X�4�T�
/�/
�
�

 ��� � � ) 	� � & � �

´
� $ � �#�$ %# aMLP)+,lU}O4)+'�547X53LPaPL�/=>Hr013,HaP7¢mi7X)=LP7:53aP,H7:aM>K7i/+'�LM)=, �

O3)=,�.3.4,baw7 mi7:aM,�13)
& � x

9+7�Nn<47X.0/?r013,Haw7mi7X)=Lw7X53aP,67:aM>K7i/=':LP)+,6´¶7?O3)=Lw9QaP7-mi7XaP,�14)
$ � %yx

7:149=9;L]7:O3O8,�aM>�,�9
.

�+���=���
�
/
� � �y�-�:�s���+�X�3�y� �����i�4E

>
a¡,�9;/tLM*-OT':)+/=7X.0/t@J,�)n7XO4O8,�aM,�)±@J,�1Jv�)+>K9;14a�/n7i/=9±,�9=9+,�.0/+LP,�aw9�N�':.4N�,�)=.47X.0/±aP,�9O3)=':587X53LPaMLM/+>K9�N
'�.4@JLM/+LP':.3.3,�aMaP,�9�U

Y
�

) 	� � & � �
´
� $ � � � � �

O8'�13)�/=':1J/
� �#gf % ,�/2aP7�&(':)=*s14aM,u@J,

;
7�R:,K9�U�OT':13)Q/=':149

� ) 4 ' ��� ) 4 � x
) 	
´
� �

,�/
� � �T� � ) 	

´
� � � � � �T� ) 	� � �T�#�� %

�	�{°3¯	� 
�°���²
� � 7:.47Xa 54LM.47:LM)=,d9+R0*->�/+)=LPr013,�U{':. 9+,F@J'�.3.3, 4(' � 4	� � 	 � � � � x

,�/s13. .3'�*s53)=,
� ) , � � � - x

r013Lu)=,�O4)+>K9;,�.�/=, aw7 O3)+'�547X54LMaPL�/=>¥@ k ,�)+)=,�13)KE G . 9+13O3OT'�9+, r�14,¥aP, N�7X�.47:a~N�':*-*-,
/s13.4,F,�)=)=,�13)B7�m�,�N-O3)=':547:53LPaMLM/+>
�

E G . 7I@J':.8N
) 	� � � �

´
��� � �) 	�� � � �

´
� � � � � ! �

,
/
) 	� � � �

´
� � � � ) 	� � � �

´
��� � � �

E
� j 7¢*�7�Nn<3LM.4,p�¥>KN
)=LM)=,H@3>
/+)n7:r013>�,:U 4 ' � 4 � � 	%$T�5&i�� � � ��3�

)=,�O3)=>�9+,�.0/=,�.0/?aP,�9aP,
/+/+)=,�9�@J,pa k 7:aMO3<87X5T,
/ x ,�/-'�. 9+13O3OT'�9+,Ir�14,baP':)n9+r01 k 13.3,b/+'�14Nn<3,H,�9;/-&()=7:O3O8>�, x aw75T':.3.4,6aP,
/+/+)=,t,�9;/Q>KN
)=L�/=,67�m�,�N�O3)+'�547X54LMaPL�/=>
�i� � x

,�/29;,K9�@3,�1JvFm�':Lw9;LP.3,K9~9+':.0/Q>�N
)=LM/+,�97�m�,�N6O3)=':547:53LMaPLM/+>?�
� D

Nn<47�N
13.4,:E3 ¡7X)Q,
vJ,�*?O4aM, x
) 	�� � $ �

´
� &K� � ) 	� � & �

´
� &�� � ) 	� � _ � ´ � &K� � �i� �  �

 DaP,�LP.�@ k 7X1J/=)+,K9�EPEPEj ,sO3)+'�53aPq�*-,u@J1�@J>�N�'J@37Xo�,6,K9S/2aP,s9+13LPm�7:.0/�U3>�/=7X.0/�@J'�.3.3>u13.�9+R�*s5T':aP,u)+,K¦
1 � x
N
'�*��*-,�.0/�@J,�m�LM.3,�)2N
,�aM13L]r013Lz7�>�/+>u>�*?Lw9 �j 7F/+,KNn<3.3Lwr013,?@31 ���

F

� �?�J� �
.

�i�y�g���y���i�y�}O8,�)+*-,�/u@3,?@J'�.3.3,�)614.3,�)=>�OT':.89;,-7:N�N
,�O3�/n7X53aP,u�?N�,
/+/+,ur013,�9;/+LP':.]E
[
.H,�|T,�/ x 9+13O3OT'�9+':.89�r013,taP,uN�7X.87Xa # N k ,K9S/��?@JLP)+,ta k ,�.49;,�*s53aP,u@J,�9O3)=':587X53LPaMLM/+>K92@J,s/+)n7X.49+L�/=LM'�. % 9+':LM/±N
'�.3.�1 x 7:LM.89;L{r013,�aP7F@JLP9;/+)=LP531J/+LP':.�@3,sO3)=':547:53LPaMLM/+>K92@J,�99+R�*s5T':aP,�9�@ k ,�.0/+)=>�, $ ) 4 '
E
Z
aM'�)=9 x @ k 7XO3)=q�9Qaw7�&(':)=*s13aP,u@J, ; 7�R�,�9 x ':.pO8,�1J/2>�N�)+LP)=,

) 	
´
� � � � � �T� � ) 	

´
� �

,
/
� � �8�) 	� � �T�

� ) 	� � � � ´ � � � ) 	
´
� � �) 	� � �8�

� ) 	� � � � ´ � � � ) 	
´
� � ������

) 	� � ��� � ´ � � � ) 	
´
� � �  � ':149zaP,�9z/+,�)+*-,�9}@J1�*?,�*s53)=,Q@J,�@3)+'�L�/=,~@J,�aP7±@J,�)=.3LPq�)=,l>Kr�187i/+LP':.�9;'�.�/DN
'�*-O3aMq�/+,�*?,�.0/¡N�7XaM�N�13aP7:53aP,�9]9+LX':.u9 k ,K9S/{@3':.3.3>DaP,�9]O3)+'�547X54LMaPL�/=>�9]@3,¡/+)n7X.49+L�/=LM'�.t,
/]aP,�9]O4)+'�547X53LPaPL�/=>�9 ) 	

´
� $8�:�5$ )4('

E
Z
LP.49+L x O8'�13)¡13.3,Q':549+,�)=mi7i/=LM'�. �

@J'�.3.3>�, x ':.�O8,�1J/ ,�.-@J>�@313LM)=,�a k ,�.0/+)=>�, � ) 4('
@J'�.0/aw7?O3)+'�547X54LMaPL�/=>?�
�

0�1

�i�8�
/ 2
�0�n����� ���X�����X�

) 	
´
� � � � � �T�

,�9;/�*-7XvJLM*�7XaP,:E D)=,�.3'�.496a k ,
vJ,�*?O4aM,?@ k 14.¥N�7X.47:az53LP.47:LM)=,�9+R�*?>�/+)=LPr013, x 7�9+9+'JN
LP>��FaP7bO3)=':547:53LMaPLM/+> � �� � � � x
,
/{@J,K9{9+R�*s5T':aP,�9e@ k ,�.0/+)=>�, h ,�/l� x @J,DO3)=':547:53LMaPLM/+>�9 ) 	

´
��� � ��� � !

,�/
) 	
´
� � � �



��� �������������������#�����������"#� �������������������������#���

� � �
E ³ 13O4O8'09;'�.49Qr�1 k 7:O3)+qK9 /=)=7:.49+*?Lw9=9;LP':. x ':.b)+,K¦
'�LMm�,�aP,69+R�*s5T':aP, � � � x

N
'�*?*-,�.�/�LP.J&(>
�)=,�)�r013,�a{,�9;/2aM,u9+R0*�58'�aM,t>�*?Lw9 � > a]&�7X1J/2OT':13)2N�,�aw7-N�7XawN
14aM,�)�aP7?O3)=':547:53LPaMLM/+>d� . ���y� �
�y���X�y�
) 	
´
� � � � � � � � ) 	� � � �

´
� � � ) 	

´
� � �� ���

) 	� � � � � ´ � � � ) 	
´
� � �� � � V � W � � ���� � V � W � � � � � ��� � � � W � � ! �� � � � !  Z

LM.49+L x 53LP,�.Ir013,uaM,B9+LPo:.47:ae)+,K¦
1I9;'�L�/ � � � x
LMa],K9S/�/=':1J/�@3,u*

?

*-,uO3aM189�O3)=':547:53aM,ur013,BN�,9+':LM/�´
���

r�14L{7XLM/�>
/+>u>�*-LP9 x ,
/2aP,u@J>�N�'J@J,�13)2@3>�N
Lw@J,�)=7-@J,BNn<3'�LP9+LP)�aw7-9;'�aM13/+LP':.H´ � �
E

	��
	�� � ���  / + � : 1 .� � � ��� 7/ + � : 1 .� + � : ���;FCF � � � : F � � /*����� :���9  /��I+ � ���
	 � � ������ ��JE��JEP�:E

E
�4�
�n�����i�4���

2
� � �
�X�y�-�X�����X�T� G .-7u@J>S�;�t)=,�.8N
':.0/=)+>�O3aP149¡/ � /law7±.4'X/+LP':.�@ k ,�.0/=)+':�O3LP, x LP.�/=)+'J@J14L�/=,�,�.-/n7X.0/�r013,±*-,�9+13)+,±@ k LP.J&('�)+*�7i/=LM'�.]U:>�/=7:.�/Q@J':.4.3>213.F9+R�*s5T':aP,±7:aM>K7i/+'�LM)=,´ x O4)+,�.47X.0/l9+,�9¡mi7XaP,�13)n9D@37:.49D13.�7XaPO3<47:58,�/ 4(' � 	%$ \ �5$ � �� � � $ 6 � � � x 7�m�,�N�O3)=':547:53LPaMLM/+>K9) 	

´
� $4� x $ ) 4(' x

9+':.H,�.0/+)=':O3LP,6,�9;/�@J':.3.4>�,tO47X)�
�
´ � � ! 6 � �Y � [e\ ) 	

´
� $ � � � �	
 $ � ) 	

´
� $ � � � �#�
 %,�/¡N�7X)n7:Ny/=>�)=LP9+, aw7±r0147:.0/+LM/+>�@ k LM.J&('�)+*�7X/+LP':.BOT':)+/+>�,~O47:)¡´ # ,�.?@ k 7X13/+)=,�9{/+,�)=*-,�9 x aM,Q.3'�*s53)=,@J, 54L�/n9p.3>�N�,�9=9+7:LM)=,¢OT':14)�N
'J@J,�)I´§E

�
, *

?

*-, x >
/n7X.0/�@J':.3.4>�9I@J,�1Jv 9+R�*s5T':aP,�9p7XaP>�7X�/=':LP)+,K9F´ ,
/
�

� mi7XaP,�13)n9H@37X.49HaP,�9p7XaPO3<47:58,�/=9
4(' � 	>$ \ � $ � �� � � $ 6 � � � ,
/ 4	� �	 & \ �5& � �� � � '& 6 � � � x ,
/zaM,�13){@JLw9S/=)+LP531J/=LM'�.��S':LP.�/=, @J':.4.3>�,DO47:)]aP,�9e.3'�*s53)=,�9 ) 	 ´ � $ � � � � & � � x'�.bOT,�1J/67:9=9;'JN
LP,�)Q��N
,�/;/=,t@3,�)=.3LMq�)+,ta k ,�.0/+)=':O3LP,uN
':)=)=,�9+O8'�.4@37X.0/=, x .3'X/=>�,�

�
´
��� � � ! 6 � �Y � [e\

6 � �Y
� []\ ) 	

´
� $ � ��� � & � � � � 
 $ � ) 	

´
� $ � ��� � & � � � �# � h %,�/�r�14L]N�7X)n7:N
/+>�)+Lw9;,6a k LP.J&(':)=*�7i/=LM'�.HN�':.0/+,�.014,6@37:.49�aP,uN
':14O3aM, �

´
��� �

E }':13)IN�7X)n7:Ny/=>�)=LP9+,�)baP7 r0147X.0/+LM/+> @ k LP.J&(':)=*�7i/+LP':. O8'�);/=>�,¥O47X)p´ x 9+7�Nn<47X.0/ � x
':. 7)=,�N�':13)n9Q��aw7?.3'X/=LM'�.H@ k ���4���+� . ��� 0 �X�T�X� �����X�4�T� /�/ ��U�

�
´ � � � � ! Y � Y

�

) 	
´
� $ � ��� � & � � � � 
 $ � ) 	

´
� $ � � � � & � � �  # �:� %

>
a],K9S/Q&�7�N
LPaM,B@J,tm�':LP) x ,�.p1J/=LMaPLw9+7:.�/SRFaP7�&(':)=*s14aM,u@J, ; 7�R:,K9 x r013,ta k ,�.�/=)+'�O3LP,tN�':.4@3L�/=LM'�.3.3,�aPaP,,K9S/27X189+9+L]@J':.4.3>�,uO47:)�

�
´ � � � � ! Y

�

) 	� � & � � Y � ) 	
´
� $ � � � � & � � � � 
 $ � ) 	

´
� $ � � � � & � � �# .3'X/=':.49Br013,Fa k ,�.0/+)=':O4LM,dN�':.4@JLM/+LP':.4.3,�aPaM,F. k ,K9S/�O47:9�9;R�*->
/=)+Lwr013,:U � �

´ � � ���
�
� � � ´ � % E

[
/n7X.0/�@J'�.3.3>t13.IN�7:.47Xae53)=13LM/+> x ':.HO8,�1J/2)=,�*�7X)nr013,�)�r013,uO3aP149Qa k ,�.�/=)+'�O3LP,tN�':.4@3L�/=LM'�.3.3,�aPaP,�
� � � ´ � ,�9;/�&�7XLP53aP, x *?'�LM.89�aP7-OT,�)+/+,�@ k LP.J&('�)+*�7i/=LM'�.H��/+)n7�m:,�)n9�aM,BN�7X.47:a],�9;/2LP*?OT':)+/=7:.0/+,:E

[
.�&�7XLM/ x OT':13)Dr0147:.�/=L��8,�)}aP76@J>�OT,�)n@JLM/+LP':.?@ k LP.J&('�)+*�7i/=LM'�.��2/+)n7�m:,�)n9]14.?N�7X.47:a x ':.?7�)=,�N�':13)n9�?aw7�.4'X/+LP':.I@ k � � �
�X�y�-�X�����X�¢�?�J���4� /�/ ��U

� �
´
� � � �

�
�
´ � ! �

�
´ � � � �

�
� � � !

�
� � � ´ �# �K� %



�������������
� ���������#��������������� ��������������"#���� ��������������"#��X��� ������"�#� ���

# ':.u.3':/+,lr013,~a k LM.3&(':)=*-7X/+LP':.t*s13/+13,�aMaP,l,K9S/zr0147:.0/z��,�aPaP,~9+R0*->�/+)=LPr013,�U � �
´
��� � � � � �~�

´ � % E+?«-,K%�.
%"/�%(¬0. ² >�/=7:.�/t@J':.4.3>s13.¢N�7X.87Xa{54)+13LM/+>-9=7X.49�*?>�*-':LP)+, x N�7X)n7:Ny/=>�)=LP9+>O47:)d9;,K9?O3)+'�547X54LMaPL�/=>�9-@J,H/+)n7X.89;LM/+LP':.
) 	� � � � ´ � � � x

aP7 N�7:O47:N�L�/=>H@31N�7X.47:a ,�9;/s@J':.4.3>�O47X)uaw7pmi7XaP,�13)n9u*�7ivJLP*�7XaP,-@3,�a k LM.3&(':)=*-7X/+LP':. *s13/+13,�aMaP, xaP,�*�7ivJLP*s13* >
/=7:.0/dO3)+Lw9d9+13)�/=':1J/=,�9�aP,�9d@3LP9;/+)=LM541J/+LP':.49F@J,IO3)=':547:53LMaPLM/+>�9OT'�9=9;LP53aP,�9QOT':13)�´
M ��� ���' � �

´
� � �  # � D %� '�*?*-,B'�.Imi7daP,Bm:'�LM)�7�m�,�NuaP,u/=<3>�'�)+q�*?,�@J, ³ <87X.3.3'�. x aw7dN�7XO47�N
LM/+>s@ k 13. N�7X.47:a]*-,�9+13)=,aw7br0147:.0/+LM/+>?*-7XvJLM*�7XaP,�@ k LP.J&(':)=*�7i/=LM'�. # N k ,K9S/u�H@JLM)=,?aM,?.3':*�53)=,?@J,?53LM/=9 % r�14,�a k '�. OT,�1J//=)=7:.49;*-,�/;/+)=,u9+7:.49�,�)=)+,�13)�O47:)�aP,BN�7:.47XaeO87X)�13.3LM/+>B@3,±/=,�*-O49�E

¤ ,�O3)+,�.3':.89-a k ,
vJ,�*-O3aP,pO3)=>�N
>K@J,�.0/d@J1 N�7:.47Xa�53LP.47:LM)=,H9+R�*->
/+)=Lwr�14, x 7�m:,KN � � � � � � x,�/
) 	
´
��� � � � � !

E{¨�. N�7XawN
13a~,
vJO3aPLPN�L�/=,b@J'�.3.3,d13.4,FLP.J&(':)=*�7i/+LP':. *�1J/+14,�aPaM,H>�o07XaP,d�
� � � � � �

E3 DaP149�o:>�.4>�)n7XaP,�*-,�.0/ x ,�.IO8'09+7:.0/ � � ) 	
´
� � � x

,
/±,�.p*�7ivJLM*-Lw9+7:.0/
� �
´
��� �O47:)-)=7:O3O8'�);/d�

� x '�. OT,�13/d*?'�.0/+)=,�)�r013,paM,I*�7ivJLP*s13* @J,
� �
´
��� �

,K9S/F7X/;/=,�LP.�/�OT':13)
� ��� � � x

N
,ur013Le&('�13)+.4L�/213.4,6LP.J&('�)+*�7i/=LM'�.b*�1J/+14,�aPaM,
M ��� ��� ' � �

´
��� ��� h x D 
 E�JE��JE��JE

;
�K�:�
�

.

�i�F�
/
�
0

�
8
���
/
���
1

�n�X� / ���F��� 1 1
�i�8�T�X�T� G . 9+,�OT'�9+,-*-7:LM.0/=,�.47:.�/taP,O3)=':54aMq�*?,6@J,tN
':.89S/=)+13LP)=,�@J,�9�9=Nn<3>�*�7:9�@J,tN
'J@37:o:,�N�7XO47:53aM,K9~@3,±N
'�)+)=LPo:,�)�@J,�9~,�)=)=,�13)n9�E G .76m�1?r013,�N�,
/;/=,QO8'09+9+LM54LMaPL�/=>Q,�9;/D@3LM)=,�N
/+,�*-,�.�/DaPLM>�,2��a k LM.0/+)='J@J14N
/+LP':.-@J,Q)+,K@J':.4@47X.4N�,�@37:.49¡aP,*-,�9=9=7Xo:,2/+)n7X.49+*-LP9�E jlk ,�vJ,�*-O3aP,±aP,±O4aM149Q9+LM*-O3aP,6,�9;/�N
,�aM14L�@3,�9QN
'J@J,K9~��)+>�O8>�/+LM/+LP':.]UJNn<47�r013,53LM/2,�9;/�/+)n7X.89;*-Lw9~O4aM149+LP,�13)n9�&(':Lw9�E D)=,�.3'�.492a k ,
vJ,�*-O3aP,B@ k 13. 0 ����� . �X�s���y� . / � 0 �i�����i�8UT9+13O3OT'�9+':.892r01 k '�.p1J/+LPaMLw9+,s13.�N�7X.47:a53LP.47:LM)=,l9+R0*->�/+)=LPr013, x @J,~O3)=':547:53LMaPLM/+>l@ k ,�)=)=,�13) � E Z Nn<47:r013, 54L�/}´ � & ) 	 � � � �

':.s7�9+9+'JN
LP,aP,l*-'X/¡@J,
D

53LM/=9
&�&�& x

r�1 k '�.u/+)n7X.49+*-,
/ x >�m�,�.0/+14,�aPaM,�*?,�.0/}7�m:,KND,�)=)=,�13)n9�E j ,~@3>�N
'J@J,�13)zr0147:.0/�HaP13L x �HO47X)+/+LP)B@J1 *-'X/s@J, D 53LM/=9B)+,K¦
1 � aM14Ll7:9=9;'JN�LM,-aP,�53L�/�*-7X�S':)=L�/n7XLP)+, # N k ,K9S/��p@JLP)=,)=,�O3)=>�9+,�.0/=>±�t':1
D

&(':Lw9 % E j 7BO4)+'�547X53LPaPL�/=>�@ k ,�)=)+,�13)~@J,6N
,69+Nn<3>�*�7 x r013L�N
'�)+)=,�9+OT':.4@�7:1FN�7�9��':1
D

53LM/=9�&�7:1JvH9+13)�aP,�9
D x mi7:1J/�7XaP':)n9

� � � � � $ �;� ! � � �N�,tr013Lz9;L
�

,�9;/�7:9=9;,�£±OT,
/=L�/ x ,K9S/�LP.J&(>�)=LM,�13)�� � E
>
at,
vJLw9S/=,¥@J,K9d&�7�¦
'�.49FO4aM149p9+135J/=LMaP,�9H,
/p,
cdN�7:N
,K9b@ k LP.0/+)='�@313LM)=,¢@3,¢aw7 )=,�@J'�.4@37:.4N
, xN�':*-*-,�'�. aP,�m�,�)=)=74E G . 13/+LPaMLw9;,-OT':13)uN�,�aw7daw7F.3':/+LP':.¥@J,�N
'J@J,?O47X)653aP'�N�9�U�13. N
'J@J,?O47:)53aP'JN�9¡7:9=9+'�N�LM,Q�6@J,�9}*-'X/n9¡53LM.87XLP)+,K9}@3,~aP':.3o�13,�14)¡@3':.3.3>�, �
	 @ k 7X1J/=)+,K9}*?':/=9¡9+,�.49+LM54aM,�*?,�.0/O3aP149QaP':.3o09 x /=,�aw9�r�14,6aP,�14)�)+,K@J':.4@47X.4N�,�OT,�)=*?,�/;/=,uaP7?N
'�)+)=,�N
/+LP':.F@ k 13.3,BN�,�)+/=7:LM.3,tr0147X.0/=L�/=>@ k ,�)=)=,�13)n9�E+?«-,K%�.
%"/�%(¬0. ²&[ /=7:.�/F@3':.3.3>H13. 7XaPO3<47:58,�/

4*'
@J,paM'�.3o:14,�13)

# � �
	 x13. N
'J@J,?O47:)±53aP'JN�9
� � ��� �

7:9=9+'�N�LM,?�d/=':1J/
$ ) 4*'

13.¢*-':/653LP.47:LM)=,�@J,aP':.3o�13,�14)2N
':.89S/n7X.0/+, � U
$ ) 4(' !�Q ^ � $ � ) 	 � � � �

C# � ^0% j ,B@J>�53LM/�@J1IN
'J@J,t,K9S/�@J'�.3.3>tO47:)
* � ��  # � � %



��� �������������������#�����������"#� �������������������������#���

¨�.p@3>�N
'J@J,�13)27:9=9+'�N�LM,u��/+'�1J/�*-'X/253LP.47XLP)=,
&

@J,uaP':.3o�13,�14) � 13.p>�aP>�*-,�.�/
� � & �

@J,
4('

E
j 7�O4)+'�547X53LPaPL�/=>t@ k ,�)+)=,�13)2@3,654aM'JNt,�9;/2@J':.4.3>�,uO47:)

��� � Y
������� ) 	

´
� $8� ) 	 � � ^ �

´ �;� �� $ �
´
� $8�-�# � $ % ,�/2aP7?O3)=':547:53LPaMLM/+>u@ k ,�)=)+,�13)2@J,t53aP'JNt*-7XvJLM*�7XaP,t,�9;/

��� 6 � �
���

������� ) 	
´
� $8� ) 	 � � ^ �

´ �;� �� $ �
´
� $8�-�# � f %¨�.3,u9;'�149QN
aw7:9=9;,±O47X)+/+LwN
13aPLPq�)=,�*-,�.0/QLM.0/+>�)+,K9+9=7X.0/=,�,�9;/2N
,�aMaP,u@J,�9
0

�����y�
.

�i�s�
/
�
0

�
/
� �T�n�X� �+�y� xOT':13)laM,K9+r013,�aP9¡/=':149 aM,K9 *-'X/n9D53LP.47XLP)+,K9

^ � $ �
7XO4O47X)+/+LP,�.3.4,�.0/l�t13.d9+':149;��,K9;O87:N
,�aPLM.3>K7XLP)+,2@3,

	 � � � �
C E ³ 13O3OT'�9+':.492O8'�13)�9+LM*-O3aPL��8,�)±r013, 4�� � 	 � � � � 	

E
[
.I)+,�O3)+>K9;,�.0/=7X.0/�13.I>�aM>�*?,�.0/@J,

4('
O87X)B13.§m:,�N
/+,�13)sN
'�aM'�.3.3,

�

@J':.0/saP,�9
�

>�aP>�*-,�.�/n9s9+':.0/s@J,K9B£�>�)+'09u':1 @3,�9B14.49 x,�/t14. >�aP>�*-,�.�/B@J,
	 � � � �

C O87X)t13.¥m:,�N
/+,�13)6N�':aP':.3.4,
� �

@J,-aM'�.3o:14,�13) � x ':.¢O8,�1J/B7XaP':)n91J/=LMaPLw9;,�)�13.3,t&(':)=*-,t*-7X/+)=LPN�LM,�aMaP,:U
� � � � � ,

*-'�@ � - �# � � %'�`
�
,�9;/~13.4,�*�7i/=)+LwN
, � W � x ,
/QaP,�O3)='J@J13LM/~*�7i/=)+LwN
,���m�,�Ny/=,�13)l,�9;/~,
|�,�N
/+13> " *?'J@J14aM'�� # Ej ,�O3)='X/+':/SR�O8,s@3,�9�N�'J@J,�9±N
':)=)=,�Ny/=,�13)n92@ k ,�)=)=,�13)n9�,�9;/±@J'�.3.3>�O47X)±aM,K9�N
'J@J,K9�@J, � 7:*��*-LP.3o4U314.H*-':/253LM.87XLP)+,u@J,uaP':.3o�13,�14)

�

,�9;/�N
'J@J>u9;14) �
	 �
53LM/=9 x aP,�9�54L�/n929;14O3O3aP>�*-,�.J�/n7XLP)+,K92>
/n7X.0/6@3,�9254L�/n9±@J,�m:>�)+LM�8N�7X/+LP':.�@J,�O47X)=LM/+>:ET¨2.�,�vJ,�*-O3aP,�9+LM*-O3aP,s,K9S/t@J':.3.4>sO47:)�aP,N�'�@3,

� � � " �
@3,
�
7:*?*-LP.3o x r013L~N�'�@3,F@J':.8N�@J,�9s*?':/=9�@J,daP':.3o�13,�13) ^ O47X)s@3,�9B*-':/=9s@3,aP':.3o�13,�14) f x o:)n7:N�,6� D 53LM/=92@3,6O87X)=L�/=>:UJaw7-*-7X/+)=LPN�, � N
'�)+)=,�9+OT':.4@37:.0/+,6,�9;/

� �
�
�

� � � �� � � �� � � �� � � �� � � �� � � �� � � �

����������
� ¡7X)�,�vJ,�*-O3aP, x a k LP*�7Xo:, � � � � �

O47:)
�
@J1p*-'X/

� � �K�3���
,�9;/2aP,6*-':/

� � � �K�3�����3�K�
E

j ,�/+<4>�':)=q�*-,-@J, ³ <47X.4.3':.¥@J>�*-':.0/=)+,?r�14,�OT':13)6/=':1J/BN�7:.47Xa}53)=13LM/+>-9+7:.49�*->�*?'�LM)=, xLPa],
vJLw9S/=,t13.3,uaPLM*-LM/+,u.47X/+13)=,�aPaM,u7:1H@J>�53LM/�7i/;/=,�LPo:.47:53aP,6O87X)�13.IN
'J@J,
©uª]«8¬{e®3¯±°]² G .�N
':.89;Lw@Jq�)=,D13.sN�7X.47:a:53)=13LM/+>l9=7X.89]*->�*-':LP)=, x @3':.0/{':.u.4'X/+,
M
aw7�N�7:O47:N�L�/=>:E

Z
aM'�)=92O8'�13)�/+'�1J/

� 	 � x
O8'�13)2/=':1J/

*  M
,�/�O8'�13)2/=':1J/

� 7�9+9+,�£to:)n7X.8@ x LMaz,
vJLw9S/=,u13.�N
'J@J,B@J,saM'�.3o:13,�13) � ,
/±@3,s@J>�54L�/�LP.J&(>�)+LP,�13)'�1I>�o�7:a{�
*?x ,�/±13.�@J>KN
'J@J,�13)�N
'�)+)=,�9+OT':.4@37:.0/ x /+,�aP9±r013,Ba k ,�)+)=,�13)2@3,B53aP'�N9+':LM/2LM.3&(>�)=LM,�13)+,t'�1b>�o�7XaP,u�

�
E

C
7:aM<4,�13)=,�149+,�*-,�.�/ x aP7¢O3)=,�13m�,H@J1 /+<4>�':)=q�*-,H@J, ³ <47X.4.3':. . k ,K9S/�O47�9-N
':.89S/=)+14N
/+LPm:, x @3,9+':)+/+,Ir013,paM,�N�'J@J,I':OJ/=LM*�7:a2@J':.0/ ³ <47:.3.3'�. O3)=':14m:,Ha k ,
vJLw9S/=,�.4N�,I,�9;/do:>�.4>�)n7XaP,�*-,�.0/-LM.J�N�':.3.�1]E

�
,dO4aM149 x * ? *?,FaM'�)=9=r013,�aM,bN
'J@J,�14)s,
/�aM,F@3>�N
'J@J,�13)�9+':.0/BLP.4N
'�.3.�149 x LPal. k ,
vJLw9S/=,O47�9�@ k 7XaPo:':)=LM/+<3*-,6,
cdN�7�N
,tO8'�13)�,
|�,�N
/+13,�)2aP,B@J>�N�'�@47Xo:,�E



�������������
� ���������#��������������� ��������������"#���� ��������������"#��X��� ������"�#� ���

�JE��JE
D

E
;
�K�:�
�

0

�X�y�+�
0

� �
�J�n�
0

�i�J�+�X�4���
� � ':*-*-,H'�. a k 7¢m�1 x aM,K9�N
'J@J,�9�@3, � 7X*-*-LM.4oN�':.49;/+LM/+13,�.0/{aM,K9eO3)='X/='X/SR�O8,K9]@J,K9{N
'J@J,K9]N
'�)+)=,�N
/+,�13)=9�'�1u@J>
/=,�Ny/=,�13)n9�E�¨2.BN�'J@J,l@J,
�
7X*-*-LM.4o,K9S/¡N�7XO87X53aP,l@J,Q@J>
/=,�N
/+,�)¡@J,�1Jvu,�)=)+,�13)=9 x '�1s@ k ,�.sN�':)=)+LPo:,�)]13.3,�9;,�13aP,:E� z'�13)¡N
,�aw7 x aM,�.3'�*s53)=,@J,tm�>�)=L��8N�7i/=LM'�.49Q@J,uO47X)=LM/+>u@J':LM/

?

/=)+,u9+1Jcd9+7:*?*-,�.�/�o�)=7:.4@eE j 7?)=q�o�aM,6,�9;/�aP7�9+13LPm�7:.0/+,:UJ,�..3':/=7:.�/
�

aP,t.3':*�53)=,±@J,653LM/=9��?N
'J@J,�) x ,
/�� � � ! �
aM,6.3'�*s53)=,±@J,t53LM/=9Q@J,6O47:)+LM/+> x '�.@J'�L�/�7�m�':LP)

� � ��� � �
�
� � � ���  jlk Lw@J>�,�,�9;/lr�14,�� 53L�/n9l@J,�O87X)=L�/=>�O8,�)+*-,
/+/+,�.�/Q@J,2N
'J@J,�) � � .3'�*s53)=,�9 x r013L3OT,�14m:,�.0/l)=,�O4)+>��9+,�.0/+,�)±aP,�9±OT'�9+L�/=LM'�.49t@J,sa k ,�)+)=,�14)±OT'X/=,�.0/+LP,�aPaM,-@37:.49�aP,�9 � � � �

� 53LM/=9�E
>
a¡9+1Jc-/u7XaP':)n9@J,±53LP,�.bNn<4':Lw9;LP)laP,�9~m:>�)+LM�8N�7X/+LP':.49~@J,6O47X)=L�/=>�OT':13)Qr013,�aw7s@3>
/+,KNy/=LM'�.b@J,K9l,�)+)=,�13)n9l9+':LM/�9=7X.897:*s53LPo:13LM/+>�E � ,KN
L},�9;/±,�|T,KNy/+14>?@J,�aP7d&�7:¦�':. 9+13LPm�7:.0/+,:UT':.¢N
':.89S/=)+13LM/±14.3,s*�7i/=)+LwN
, �¥x r013L,K9S/-13.3,b*-7X/+)=LPN�,��

W � x r�14L�OT,�)=*-,
/-@J,baP'JN�7:aMLw9;,�)sa k ,�)+)=,�14) x @J,Faw7 &�7:¦
'�.§9+13LMmi7:.�/=,:U¡9;L7:14N
13.4,2,�)=)+,�13) . k 7u>�/+>±N�':*-*-LP9+, x aM,�m:,�N
/+,�13)~N�':aP':.3.3, # ��� >�aP>�*-,�.�/n9 %�� �

,K9S/laP,�m�,�N
/+,�14).�13a�E ³ L 14.3,d9;,�13aP,�,�)=)+,�13)u7p>
/+>dN�':*-*-LP9+, # N k ,K9S/s�I@JLP)=,-r013,d9+L aP,�m:,KNy/+,�13)B@J,�aP':.3o�13,�14)
� � � � �

7H>
/+>-)=,�*-O3aw7:N�>�O47:)t13.¢m�,�N
/+,�14)
�

r013L @3L�|�q�)=,�@ k 14.¢'�1¢£�>�)='b53LM/ %
x aP,?m�,�N
/+,�14)N�':aP':.3.3,
� �

N�'
	
.4N
Lw@J,u7�m:,KN�aw7�N
'�aM'�.3.3,u@J,

�
@3':.0/2aP7?OT'�9+L�/=LM'�.p,�9;/2LP@J,�.0/+Lwr�14,B�?N�,�aPaM,B@3,a k ,�)+)=,�14)�E¤ ,�m:,�.87X.0/�O47X)�,�v�,�*-O3aM,u7:1pN�'J@J, #�f x ^0% m�1pO3aP149�<47:1J/ x N�':.49+LP@3>�)=':.49�aw7�*�7X/+)=LPN�,

� �
�� � � � � � � �� � � � � � �� � � � � � �

��@J'�.0/�aP,�9-N
'�aM'�.3.3,�9s)+,�O3)=>�9+,�.0/+,�.�/?aM,K9�9+,�O3/?O3)=,�*-LP,�)n9s,�.0/+LP,�)n9s.3'�. .�13aw9�E � ':.89;Lw@J>�)=':.89BaP,*-'X/±53LM.87XLP)+,
� � �K�3�K� x

r013L{,K9S/t@J':.8NBN
'J@J>BN�':*-*-,
� � � ���3�K�:�4���

E
[
.¢7XO3O3aPLwr�187X.0/

�
�

� � x
':.H':5J/=LM,�.0/

� � � � �:��� x
r013LeLP.4@JLwr013,Br01 k 7:14N
14.3,t,�)=)+,�13)Q. k 7->�/+>uN
'�*-*?Lw9+,:E ¡7X)sN�':.0/+)=, x 9+13O3OT'�9+':.49ur01 k 13.3,�,�)+)=,�14)B7XLM/B>
/+>�,�|T,KNy/=13>�,d9+13)uaP,d@J,�1JvJLPq�*-,�53LM/ # ,�.O47:);/n7X.0/b@J,¢aP7 o�7X18Nn<3, %
x N k ,�9;/H� @JLP)+, N�':.49+Lw@J>�)=':.49

� � ���:�K�:�3�K�
E
Z
aM'�)=9 x '�.�':5J/=LM,�.0/

� � � ����� x
r013L ,K9S/B,K9S/Baw7p@J,�13v�LPq�*-,dN�':aP':.3.3,�@J,

��

N�,�N�Ll9;LPo:.4L��4,�r013,�a k ,�)+)=,�14)6,K9S/B,�.@J,�1JvJLMq�*-,2O8'09;LM/+LP':. x ,
/�r�14,2aM,�*?':/lLP.3L�/=LP7:a8>�/=7:L�/ �K�3�K�

E
�
,2*
?

*-, x O3)=,�.47:.�/ � � �K�3�����:��� x'�.d':5J/=LM,�.0/
� � ���3�K� x

r013L�,K9S/�aP7�9;LMvJLMq�*?,6N
'�aM'�.3.3,±@3,
�¥x ,
/QLM.8@JLPr013,6r013,±aP,±9+LMv�LPq�*-,±53L�/,K9S/�,�)=)=':.3>�E

�
'�.4N

�
@J':LM/

?

/=)+,t)=,�*-O3aw7:N�>6O87X)
���4���:�4��� x

r013L]N�':)=)+,K9;OT':.4@b�
���3�K�

E

j 7sO3aP13O47X)+/�@3,�9�N
'J@J,�9�N
'�13)n7X*-*-,�.0/l1J/=LMaPLP9+>�9�9+':.0/�@J,K9~N�'J@J,�9~aMLP.3>K7XLP)+,K9�E � ,�N
L�9+LMo�.3L��8,r013,ua k >�/=7:O8,s@3,sN
'J@37:o:,t,�9;/±9+LM*-O3aP,:E � ,�N
L{.3,s9+LMo�.3L��8,uO47:9�OT':14)±7X13/=7X.0/�r013,uaP,s@J>KN
'J@37Xo�,9+':LM/s9;LP*-O3aP,:U]LPal9 k 7:o:LM/B,�. o:>�.3>�)n7XaD@ k 13. O3)=':53aPq�*-, � �6� N
'�*?O4aM,�/ x @J,d9+':)+/+,�r013,�aw7I9;'�aM13�/=LM'�.p@3,�*�7X.4@3,uO3)+'�547X54aM,�*?,�.0/213.H/+,�*-O49�,
vJOT':.3,�.�/=LM,�a�E � k ,K9S/2OT':13)±N
,�aw7�r01 k ':.I9;,uaPLP*?LM/+,o�>�.3>�)=7:aM,�*?,�.0/Q7:1JvbN
'J@J,K9QO8'�13)�aP,�9=r�14,�aw9QLMa],�vJLP9;/+,u13.p7XaPo:'�)+LM/+<4*?,t)n7XO3Lw@J,u@J,u@J>KN
'J@37Xo�,:E
G . 7:O3O8,�aMaP,sN�'�@3, # �sx �-x � % 13.¢N
'J@J,sr013L¡N
'J@J, �

53L�/n9±@47X.49±@J,�9�*?':/=9±@J,saP':.3o�13,�14)
� x ,�/D/+,�aP9 r01 k LPaJ,
vJLP9;/+,Q13.�7:aMo�':)=L�/=<3*-,�@J,2@3>�N
'J@37:o:,Qr013L3OT,�1J/lN�':)=)+LPo:,�)4�S149=r014�  ,�)+)=,�13)n9�E



��� �������������������#�����������"#� �������������������������#���

j ,K9�N
'J@J,K9�@3, ¤ ,�,�@J� C 14aMaP,�)�9+':.0/Q@3,�9Qo:>�.3>�)n7XaPLw9+7X/+LP':.49~@J,�9�N�'�@3,�9Q@J, � 7:*?*-LP.3o4E3 ¡7:),�v�,�*-O3aM, x N
'�.49;Lw@J>�)+'�.49�aP7-*�7i/=)+LwN
, � $ W �:�

� ��� �

�
�

� � � � � � � � � � �� � � � � � � � � � �� � � � � � � � � � �� � � � � � � � � � �� � � � � � � � � � �� � � � � � � � � � �� � � � � � � � � � �� � � � � � � � � � �� � � � � � � � � � �� � � � � � � � � � �� � � � � � � � � � �� � � � � � � � � � �� � � � � � � � � � �� � � � � � � � � � �� � � � � � � � � � �� � � � � � � � � �

����������������������������
�

[
. 9;,baMLP*-L�/n7X.0/���aw7IO3)=,�*-LPq�)=,FN
'�aM'�.3.3,

� � @J,Faw7I*�7i/=)+LwN
, x ':.§m:':LM/B&�7�N
LPaM,�*?,�.0/�r01 k '�.'�5J/+LP,�.0/213.IN
'J@J,uO87X)2)=>�OT>
/=L�/=LM'�. # � $ x � x f % E [ .�9+,uaMLP*-L�/n7X.0/��-aw7�*�7X/+)=LPN�, ��� &(':)=*?>�,B@J,�9� O4)+,�*?LPq�)=,�9�N
':aP':.4.3,�9 x ':.I'�5J/+LP,�.0/�14. N
'J@J, # � $ x � x D % E [ . 1J/+LPaMLw9=7X.0/�aP,�9B���sN
'�aM'�.3.3,K9 x '�.'�5J/+LP,�.0/�14. N
'J@J, # � $ x ��� x � % E j ,F@J>KN
'J@J,�13)�N�':)=)+,K9;OT':.4@47X.0/B1J/+LPaPLP9+,bN�,�)+/=7XLP.3,K9uO3)=':O3)=LM>�/+>K9@J,sO8>�)+LP'J@JLPN�L�/=>s@J,K92aPLMo�.3,�9±@J,sN
,�/;/=,s*�7i/=)+LwN
, x ,
/t9;,B)n7X*-q�.3,u,�.p&�7:L�/t�-13. 7XaPo:'�)+LM/+<4*?,B@3,aw7�&�7X*-LMaPaP,B@J,�9�7:aMo�':)=L�/=<3*-,�9Q@J,
+ + � Ej ,K9¡N
'J@J,�9}aP,�9}O3aP149¡N
'�13)=7:*-*?,�.0/z1J/=LMaPLP9+>�9¡9+':.0/¡aM,K9zN�'�@3,�9¡@J, ¤ ,�,K@�� ³ ':aP':*-':. x r013LJ9;'�.0/@J,K9Bo�>�.3>�)=7:aMLw9+7X/+LP':.49u@3,�9sN�'J@J,�9�@J,

�
7X*-*-LM.3o8E

;
LP,�.§r01 k >
/n7X.0/B/+'�1i�S':14)=9�7:9=9;,�£�>�aP':LPo:.3>K9@J,K9HO8,�);&('�)+*�7X.8N
,�9b':O3/+LP*-7:aM,K9b/+,�aPaP,�9pr013, &('�)+*�13aP>�,�9p@37:.49HaM,¢/+<4>�':)=q�*-, @J, ³ <47X.4.3':. xLPaP9?OT,�)=*-,
/;/=,�.0/�@ k 7X/;/=,�LP.4@J)=,b@J,K9�OT,�)+&(':)=*�7X.4N�,�9s)+,K9;OT,�N
/=7X54aM,K9�E¡ ¡7X)?,
vJ,�*-O3aP, x aP,�9?N
'J@J,�9@J, ¤ ,�,K@�� ³ ':aP':*-':. 1J/=LMaPLw9;>K9BOT':13)�aM,K9sN
'�*-O47:N
/�@JLw9+r013,K9s9+':.0/�N�7:O47X54aM,K9s@J,FN�':)=)+LPo:,�)B@J,�9O47�r013,
/n9�@J,u53LM/=9�,�)+)=':.3>K9]�S189+r014�

^ h:h:h 53LM/=92N�':.49+>�N�1J/+LM&�9�E



� � � �P���
����#���#� � � �

� ����" � ������	���� ��

� %
	�� �� � � �  ������� ��� % ����� �����������������! #"$��%'&(�*),+(-(��./���!% �10 ��� ��2'%  43656798;:=<4>18@?  �A)���)� � � 8  	 �� � ���
B �������� &� 7 � �$�� � � � ��� � �� �C	 3 �ED ��$F �' ��  ��HG �JI � � � � �$K � � % ���)# �
�6LM��+N. ON%��9P��RQ�&( S"
TU��"V���ML�W�WX. TU��+(�!TU&(�Y%! EZ ��� � ���)� � 7 �� � �)�  
G � 	 � � �� [ 	�� � 7 �XD  � \ � ���  � D�� Z � 8 �������^] ������%_PNT`%��!"
TUa� #�!TU&N�Y%� � 	 B �YD  	 � �'�  �� ��YD 	 � �b� % ����� ��� 0  �� � ��	 F � � ��� �/c � � ���)�� �C	 5 � 5 �Nd � �
��� 	 � � % ���N2 �
��e6��P���. ���!�=��%�fX./+g%�+�h#+iPkj  S�R&( S�!T`.YlH+(�nmpo�lq+(�!T!r� Y�� �Z ��� � ���)� �Es &( S"t./+vuw��TU������� �� 2C	 < � 8 �px � � � � �. �4G � < ����� � % � # � �����wmY�iPNT h�T`�y+(.J��&�P(Tn�#h�&$zg{E+(-(�!z�&N"
l|%! G 	  �� � ���� d � ��� �� } 	_x
�6~ �� �  	 � � � % � }N} �
�vu��y&��
mp+(%��!TU� s "$&�����%�%���%�fi+�%� #"
-N��O@&$z��nmp�b�9+(�nmp��lq+(�!T!��+N.q��mp��&("
O � B ���
���� ��
7 � ���' � � � ��� � � 8 ���� ����� �v�Y�  X8 ��	 ���pA) 	 0  	�� � A �� # 	 8 � 7 � ��� � � � % ��� # �
�kL�)H+N-(��. ���g��&( S"|&�zMu�T h���+(. s "$&^����%�%�T`�#h � B � � �� � ���gG 	  � �  X<  
��� ��	 K  �< � � �� �C	 B � G � � �)�
��� � u�T h���+(. s "�&�����%�%�T`�#h#��7 � D 	 � �t� d �����  Y<  
��� ��	 K �� %&#C	gI � d%� G 	  � �  Y5 � G � > � � ���� 	 �  k8 � B �#�  �� K ��� ��K �  � ��� I � ��I  � �  	������pA � % � # 2 �
�w�v Slq��"
TU��+(.k�t����T WS��%
�
3 �� � 	 ���pA) �� �'� ] � G 	  ���  Y3 ���� 	 ���pA)  �M� �� %)%
	 > � ? �� � c  � 5 � < � A �9� % ����� �
�w�����C&N�Y%_Pkj LM��+N. ON%���Q�&(�����!TU&(�Y����.`./�� D � �'�$���� 	 : 0 ����� � 	 � �� % �C	gI � ? �'����� ��LM��+(. ON%��_"�o�.n. �i������&(lMWX./���#�^�  X7 � D 	 � �  � d ����� �� % [ 	 3 � 8 �)�/c� � % ��� [ �
���9o��nmp&^P���%_lq+(�nmpo�lH+(�!TUr� p��%_�����!"$+NT`�y��lH���Y�tP( V%�T/hN��+N. � 7 ���� �)�  G � 	 � � �� % � 	 7 ��0  � �  	���� � ��� x
� ���^] � �& 
]���� � % ���N2 �
��),+(-(��./���!%6+(��P4u� Ya��M+(��PH�1&�P(Tn�#h  G 	  ���� ���� d � ���  ^Z �pA��� 
� �����
3 ��� � �  p< x
�� % �C	 7 � 0 �(I ��� K  	�� � � �  	 � % ��� � �
�pLMP�+�W��=��P9)H+N-(��. ���wLM��+N. ON%�T`%$�Yz
"$&(l���mp��&("
Oq�=&�uw&�z
�!{�+("$� � B � � � G  �  	 �
G � � � �


