
� �������	��
�����
�������� ��
�� �������������! #" �%$&�'
)(*�+��,�-&.����!$ /0�+���1
2�'$
" �%$&�'
!
3�24�5

687

9;:=<?>�@BADC�EFA?G?HJIK@MLMLN@OEF>PIRQ?S�TU@BVXW�H?Y�VZA 7 E[A?G\C�E[A?G

]_^ VFEFA?:`GFa!EFb?W 7JcZd�]�e
fgA8@BhiV!a!Tj@lk 7 :FmnY�ao@lkp@OTqWsrn:[Ll<?> 6 @tE8H�uvEFA ^ :`<whiV3aFH8Y�QNrxQBHJrvE[AJE=y?Ezu�{=C}|F~J�

��V!@Bk�W&S�E�@lA?VFT
�gVZb�E�a�k�>zVXA�k�:Fm	��VZk�VZ:[a2:[Ll:`G 7 HJfgA�@lhiV3a!TU@lk 7 :[m d yi@BA 6 <�a2G`W

C�W?V���@lA?Gw��T�Y�<�@MLOy�@lA?GiT!H d y�@lA 6 <8a�G`W d S��z�F�?~�H?fgA�@lkoV�y��g@lA?G*y�:`>
� <wG`<JTqk+|X��HJ�`�=�`�



���������
	��
�

C�W?V\bJ:iToTU@ 6 @MLN@lk 7 :[m <JTj@lA?GDE�Aw:`A�LM@lA?VFEZa\VZ>zb8@Na�@ ^ E�L E[k�>z:*Tpb?WwV3ao@ ^ >z:8y�V!L;m :Fa�W 786 ao@Oy ^ :`<wb�LlVFy)E[k�>z:*Tpb?WwV3a�V��
: ^ VFEFA >\:8y�V3LMLM@lA?G WJE=T 6 VZVZA V���E[>�@lA?VFy 6�7 <JTj@lA?G E)A?VZ<�a E�L�A?VXk��v:[a�����������>\:8y�V3L�m :[a�b�a2VFy�@ ^ kp@lA?G k�W?V
^ :=A�k�VZ>zbJ:Fa!E[AwVZ:`<JT���@BA�yzTqkpa�V�ToT��JV!Lty�mta2:`>RkoWwV�<?b?bJV3a : ^ VFE[A\Tqk�EFkoViQ�fgb?bJV3a : ^ VFE[A\W?VFEFk ^ :`A8koVZA8k
� S+r��Jmta�:`>
E�{ � LOE 7 V3a : ^ VFE[A >z:8y�V!L
� E`T�E 6 VZkok�V3a�b�a�V�y�@ ^ ko:Fa�:[m koW?V!��@BA�y)Tpkqa�VFT�T�koW�E[A)k�W?V"� : 6 TqV3a�hiV�y1:Fa�>\:8y�V3LMLlVFy#�
TpV�E�Tq<�aom E ^ VxkoVZ>\bJV3a!EFko<�a2V�� e?e C$��Q ] <�ana�V�Tp<�Llk�TvTpW?:%�vVFy k�WJE[kvkoW?V&�'� >\:8y�V3L G`VXA?V3a!EZLML 7 WJE=yzTULN@lG=W�kqL 7 6 VXkokoV!a
T��i@MLMLtTg@lA�b�a�VFyi@ ^ kp@lA?G&koW?V ^ :`A8koVX>zbJ:[a E[A?VX:`<JT'��@lAJy Tpkpa2VFToTxkoWJEFA�koW?V�LN@lA?V�E�a�a�VZGFa�VFT�Tj@l:`A(�*),+-��>\:8y�V3L	@lA�k�W?V
:/.0� V%1i<JE[k�:[ao@OEZLxkpa�:=b�@ ^ E�L32nE ^ @4� ^ E[AJy1@lA koW?V\VFE=TpkoV!a�A V%1�<�E[ko:Fao@OE�L32nE ^ @4� ^ Q\I W?VZA koW?V���@lAJy)Tqkpa2VFToTqVFT'mta�:`>
koWwV��'� E[AJy5),+0>\:8y�V3LOT$�vV3a�V�<JTpVFy�k�:&y�a�@BhiV�koW?V�: ^ VFE[A�>\:8y�V3L H�TULN@lG=W�kqL 7 6 VZkok�V3a e?e CRT��i@MLNLOT-��V3a2V�m :=<?AJy
@lA�k�W?V�:/.0�UV61�<JEFko:Fao@OE�Lnkqa�:=b�@ ^ E�L72nE ^ @8� ^ E[A�y @lA�koW?V�VFE=TpkoV!a�A�V61�<JEFko:Fao@OE�L72nE ^ @8� ^ ��WwVZA�k�W?V-�'����@lAJy?T$�vV3a�V
<JTqVFy @lAJTpk�VFE`y\:[m�koWwV'),+9��@lAJy?T3QnY�VZk�koV3avT:��@MLMLOT;m :[a koW?Vx>z:8y8V3L�S+r;��V3a2V m :=<?AJy @lA%k�W?V&��VFTqkoV3a2A%EFAJy ^ VZA8kpa E�L
V%1i<JE[k�:[a�@tEZL�2 E ^ @4� ^ ��W?VZA&koW?V-�'�<��@BA�y?T$��V!a�Vg<JTqVFy�@lAJTqkoVFE=y :FmnkoW?V=),+���@lAJywT3Q�I W 7 �'� m EZ@MLBV�y�ko:\TpWw:/�
>\:[a�VDTj@lG`A8@8� ^ E[A8k @l>\b�a�:FhiVZ>\VZA8k�:[hiV!a!),+ @lA k�W?V�V61�<JEFko:Fao@OE�L-2 E ^ @4� ^ m :Fa&koW?V>��@lAJy Tqkpa2VFToT%EFAJy e?e C @OT
b�a2: 6 E 6 L 7 6 V ^ E[<JTqV+koWwV�a2V3LOE[kq@B:=AJTpW8@Bb 6 VZk:��VZVXA%koW?V�Tq<�aom E ^ V�: ^ VFE[ADE[AJy%k�W?V�E[ko>\:iTqb?W?V3a2V�@lA&koW?V�V%1i<JEFko:[a�@OE�L
2nE ^ @4� ^ :[hiV!axkoW?V�TpV�E`Tp:=AJE�L kp@l>\V�T ^ EZLBV�@OT'EZLB>\:iTqk LM@lA?VFEZaFQ

? @BA �7�
CED5F5�3�HGIC A

IK@lkoW�@lA�koW?VzLOE=Tpk y�V ^ E=y�ViH�> E[A 7 >z:8y�V!LtT�WJEZhiV 6 VXVZA�y�VZhiV3Ll:`bJVFy�m :[a�m :[a2V ^ E=Tpkp@lA?G�k�W?V d L��'@KJAw:/� e :`<?k�W?V3a2A
] T ^ @MLMLOE[kq@B:=AL� d � ew] ��b?W?VXA?:`>\VZAJE8H�E ^ :`<?b�LlVFy�E[k�>z:*Tpb?W?V!a�V�� : ^ VFEFAK@BA8koV!a!E ^ kp@l:`A ^ VXA�kqa�VFys@lA koW?V&kqa�:`b8@ ^ E�L
2nE ^ @4� ^ � YxE�a2AJTpk�:`A VZk\EZLUQlH'|X�`�F�)EFAJyM)�E[kp@Mm�VXk�E�L QlH'|X�`�[�N��Q C�W?V�TpV&>z:8y8V3LOTzEZa�V%G=VZA?V3a E�LML 7K^ LtE=ToTU@8��VFy @lA8ko:
koW8a�VZV�G[a2:`<?b�T�Ovy 7 A�E[>�@ ^ E�L ^ :=<?b�LlVFy >\:8y�V3LOT!H Tqk�E[kq@OTpkp@ ^ EZLn>\:8y�V3LOT'EFAJy W 786 ao@Oy ^ :`<wb�LlVFy >\:8y�V3LOT3Q

� W 7�6 a�@OyP� ^ :`<?b�LlVFy&>z:8y8V3L
� S+rn�Q� ^ :`A?AwV ^ k�T�E�Tpk2E[kp@OTqkp@ ^ E�L E[k�>z:*Tpb?WwV3ao@ ^ >z:8y8V3L�k�:\E�y 7 A�E[>�@ ^ E�L�: ^ VFE[A
>\:8y�V3L-�R)�E[kq@Nm�E[AJy)u'@MLMLS��: ^ � |Z�=�`�UT ei7 <)VZk E�L QK|X�`�=�UT�YxEZa�A?VZk�k�VZk�EZL Q |X�`�=�UT�YxE�Ll> E`TpV�y?E�VZk�EZL QK|Z�=�[�N��Q
C�W�@OT\y�VFTj@lG=AK<JTqVFT+koW?V\m E ^ k�k�WJE[k�k�W?V&: ^ VFE[A WJE=T+koW?V%Ll:`AwG/� koV3a2> >\VZ>\:[a 7 @BA�koW?V ^ :`<?b8LBV�yKE[k�>z:*Tpb?WwV3a�V��
: ^ VFEFA&T 7 Tpk�VZ>�Q	C�W?V�m E`Tqk�E`yWV�<JTpk�>zVZA8k	:Fm�koW?V_E[k�>z:*Tpb?W?V!a�Vxko:�koW?Vx: ^ VFEFA%h=E�a�@tE 6 LlVFT�Tp< ^ W E`TnkoW?V_TpVFE�Tq<�aom E ^ V
koVX>zbJV3a E[ko<8a�V&� e?e C$��EFAJy�<?bwb�V!a	: ^ V�E[A+WwVFE[k ^ :`A8koVXA�k
� S+r��J>z:=kp@lh=E[k�VFT�koWwV;<�TpVn:[m ExTpk�VFE`y 7 �jTpk2E[koVxTqk�EFkp@OTpkq@ ^ E�L
>\:8y�V3L m :FaxkoW?V�E[ko>\:iTqb?W?V3a2ViQ � LML�S�rn� T�E�a2V 6 E=TpVFy%:`A koW?V�E=ToTq<?>zbwkp@l:`A�koWJEFk�m :[ax>\:`A8koW�L 7 :[a�Ll:`A?G=V3axkp@l>\V
T ^ E�LlVFT3H ^ :`A8koVX>zbJ:[a E[A?VX:`<JT ^ :Faoa2V3LOE[kp@l:=A 6 VZk:�vVZVZA5��@lAJy)Tqkpa�V�ToT+EFAJys: ^ V�E[A�@ ^ h=E�a�@OE 6 LlVFT+@OT+E`T�Tp: ^ @OEFkoVFyQ��@lkoW

|



koWwVgEFko>\:iTpbwW?V3a�V*��T�a!EFb�@OyzA?:`AN� Ll: ^ EZL E`y�V�<JTqko>\VZA8k;k�:+k�W?V': ^ VFE[A�@ ^ EFA?:`> E�L 7 bJE[k�koV3a2AJT;k�W�a�:=<?G`Ww:`<?k�k�W?V 6 E`Tj@lA
� e*7 < VZk�EZLUQl|Z�=�`�P�2Q%C�W?V\> E�@lA E`y8h`EFA�k2E[G=VFT�:FmxE[A S+rn� E�a2V O��o|%�xVFE`TU@BV!a+<wAJy�V3a Tpk�EFAJy�@lA?G�:Fm�koWwV ^ :`<?b8LN@lA?G
>\V ^ W�E[A�@OTp> T�E[AJygLB:%�vV3a ^ :=>zb?<wkp@lA?G ^ :iTqk	koWJEFA�E m <8LNL 7�^ :=<?b�LlVFy � rn� � Y�LOEFA �iV�VZk�EZL�|X�`��� � T �U� � bJV3a�m :[a�>�@lA?G
^ :=>zbJEZa!E 6 LlV'k�:g:[avVZhiVZA 6 VZkok�V3ankoW�E[A\E ^ :`<wb�LlVFy � rn��@lA%TU@l>�<�LOE[kp@l:=A&E[AJy�b�a2VFy�@ ^ kp@l:=A"� 2nE�Ll>\V3anVZknEZL�|Z�=�[�N��Q

� As@l>\b�:Fa�k2E[A8k\E`TpbJV ^ k\E6. V ^ kq@BAwG�koW?V%S�rn� b�V!aom :[a2>%EFA ^ Vz@OT+k�W?V ^ :=AJTpkqa�< ^ kq@l:`A :[mxk�W?V%VZ>\b�@Mao@ ^ EZLxE[k:�
>\:iTpbwW?V3ao@ ^ >\:8y�V3L H�ViQ GwQ ��WJEFk+>\VZkoW?:8y5��E=T�<JTqVFy�m :[a�V�Tpkp@l> E[kq@BAwG�koW?V Tp<�a�m E ^ V ��@lAJy)Tqkpa�V�ToT ��V3LOyDmta2:`> E
G[@lhiVZA : ^ VFE[A�Tqk�E[k�ViHnE[A�y ��W8@ ^ W): ^ V�E[A�@ ^ h=E�ao@OE 6 LlVFT ��V!a�V\<JTpVFy E`T+b�a2VFy�@ ^ ko:Fa!T�m :Fa�koWwV ��@lAJyKTqkpa�V�ToT3QDC�W?V
>\VZkoW?:8ywT+<JTpVFy)WJEZhiV E`y�h=EFA ^ VFysmta�:=> ^ :Faoa�V!LtEFkp@l:`A<�*)�EFkp@Mm�E[A�y ux@NLMLS��: ^ � |Z�=�`��H3)�E[kq@Mm�E[AJy���L��<?G`V3L |Z�=��|%��H
LM@lA?VFE�a�a�VZGFa�VFT�Tj@l:`A;��@Bk�W d�] � >z:8y�V�T � YxE�a2A?VZkok�VZk�E�L Q�|X�`�`� �gk�: e ug� � e @lA?G`<8LtEZa\uvE�Ll<?V\�gV ^ :=>zbJ:iTU@lkp@l:`A,�
� e*7 <&VZk E�L QB|X�`�`� ��Q�Sg:%��VXhiV3aFHiEZLML	VZ>\b�@Mao@ ^ EZL E[k�>z:*Tpb?W?V!ao@ ^ >\:8y�V3LOT�<JTpVFyz@lA&S+rn� T�WJEZhiV�Tq: m EZa 6 VXVZA%LN@lA?V�E�a
Tpk2E[kq@tTqkp@ ^ EZLx>z:8y�V!LtT!Q S_VZA ^ V�@lA)koW�@OT�bJE[bJV3a�H���V�@BA8hiVFTqkp@lGiEFkoV%k�W?VzbJ:*ToTj@ 6 @MLl@Bk 7 :[m�@l>\b�a�:Fhi@lA?G�koW?V\VZ>\b�@Mao@ ^ EZL
E[k�>z:*Tpb?WwV3ao@ ^ >\:8y�V3L 6�7 E&A?:`A�LM@lA?VFEZa E[b?b8a�:iE ^ W <JTU@lA?G�A?VZ<�a E�LvA?VZk:�v:[a �wT3Q%S�Tj@lVZW EFAJy)C�E[A?G;�o|Z�=�	� �+G*E�hiV
E a�VXh�@lV �0:=A k�W?V%a�V ^ VZA�k�EFb?b�LM@ ^ E[kq@B:=AJTz:FmgA?VX<�a!EZL�A?VZk:�v:[a � >\:8y�V3LOT k�:�b�a�V�y�@ ^ kp@l:`A�EFAJy y?E[k2EsEFAJE�L 7 Tj@OT @lA
>\VZkoVZ:Fa�:FLB:=G 7 E[A�y : ^ VFEFA?:`GFa!EFb?W 7 Q

C�W�@OT�bJE[bJV3av@OT�Tpkpa2< ^ k�<�a�VFy\E`T	m :[LMLl:%�xT�O e V ^ kq@B:=A�� 6 a�@BV�
 7 y�VFT ^ ao@ 6 VFT�koWwVgy 7 AJEF> @ ^ EZL�: ^ VFEFA%>\:8y�V3L Q e V ^ �
kp@l:=A���y�VFT ^ ao@ 6 VFT�k�W?V�VZ>zb8@Na�@ ^ E�L EFko>\:iTpbwW?V3ao@ ^ >\:8y�V3LOT3H�@lA ^ Ll<Jyi@BAwGzLM@BAwVFE�a�E[AJy&A?:`AN� LM@lA?VFEZa�>z:8y8V3LOT3Q e V ^ kq@B:=A
� ^ :`>\bJEZa�VFTgkoWwV���@BA�ysTqkpa�V�ToTgVFTpkq@l>%EFkoVFy�<JTj@lA?G�koW?V+LM@lA?VFEZa\EFAJy1Aw:`A�LM@lA?VFEZa\>z:8y�V!LtT!Q e V ^ kq@B:=A)� ^ :=>zb�E�a�V�T
koWwV�k�W?V�: ^ VFEFA�>\:8y�V3L�m :[a ^ VFy ��@lkoW�koW?V-��@lAJy�Tqkpa2VFToT�mta�:=>�koW?V�k:��:�VX>zb�@Ma�@ ^ E�L E[k�>z:*Tpb?WwV3ao@ ^ >\:8y�V3LOT!Q

� 
 ���'	 A � CED����

C�W?V�: ^ V�E[A�>\:8y�V3L <JTpVFy @lA�k�W�@OT_a2VFTpV�E�a ^ W�HJ:`A?V�:Fmn@BA8koV!a�>\VFy�@OE[k�V ^ :=>zb�LlV��8@lk 7 H :[a�@lG[@lAJE[k�VFy�mta�:`> � AJy�V!a!Tp:=A
E[A�y�� ^ r	a�VFEZa 7 ��|Z���`�P�_EFAJy�YxE�Ll> E`TpV�y?EzVZk_E�L Q���|Z�=�[�?H |Z�`�=�P�2H 6 <?k'VW�?k�VZAJy�VFy%k�:&Tj@4�DE ^ kq@lhiV�LOE 7 V3a!T�@lA�koW�@OT
Tpk�<Jy 7 Q��pk ^ :`AJTU@tTqk�T':Fmvy�VZbwkoW�EZhiV3a E[G=VFy b�a�@l> @lkp@lhiV�V%1�<�E[kp@l:=AJT @lA�TU@8�DE ^ kp@lhiV�LOE 7 V3a T3H?:FhiV3aoL 7 @lA?G%E\y�VZVXb @lA?V3a2k
LOE 7 V3aFQnC�W?V�>\:8y�V3L EZLNLl:%�xT m :Fa_E[A&V�� ^ WJEFA?G`V�:Fm	> E`T�T3H?>\:`>\VZA�k�<?> E[AJy&W?VFE[kxEFk�VFE ^ W%LOE 7 V!a�@lA�k�V3aom E ^ V 6�7 E
bJEZa!E[>\VZk�V3ao@OToEFkp@l:`A :[mvVZA8kpa!EZ@lA?>zVXA�kXQ�C�W?V�>z:8y8V3Ln<JTqVFTgE[A � a!E/�=E ��E�� G[a�@ty�LOE 7 :`<?kXH���@lk�W E a2VFTp:FLl<?kp@l:`A :[m
|	� ���
��|	�����FH ^ :FhiV3ao@lA?G E[A%V��wkoVXAJTj@l:`A\mta�:`>��=��� � �n�=��� e @lA�LOEFkp@lko<Jy8V�E[AJyzmta2:`>�|Z�=��� d � {`����I @lA�Ll:=A?G[@lko<�y�ViQ
C�W?V�kp@l>\V�TpkoVXb m :[a�@lA8koVZGFa!EFkp@l:`A�@OT�k��v:�W?:`<8a!T3QvC�W?V 6 :=<?AJy?EZao@lVFTgEZa�V ^ Ll:iTqVFy H ��@lkoW�mta2VZV�TULN@lb ^ :=AJy�@lkp@l:=AJT3Q

C�W?V�>\:8y�V3L���E`T��?a!Tqk&Tpb?<wA <?b m :Fa |Z�=� 7 V�E�a!T���@lkoW >\:`A8koW�L 7 ^ LM@B> E[k�:[Ll:`GF@ ^ E�L�� e f ����Ll:[a�@tywE e k�E[k�V
fgA�@lhiV3a Tj@lk 7 �&��@lAJy)Tqkpa2VFToT � � :[LOy�VZA 6 V3a�G EFAJy ] � Y�a�@lVZAK|X�	�8|/��E[A�ysW?VFEFk�
�<U�! �"gE`Tgm :[a ^ @lA?G"�JV3LOy?T!HB��W?V3a2V

�



 �"	@OT a2VZb�a�V�TpVZA8koVFy 687 koW?V ]x6 V3a�W8< 6 V3a=��|Z�	���P�vW?VFEFk 
J<U�  � b�Ll<JT'E+a�V!LtE �JEFkp@l:`A�koV3a2>�ko:�� � H?k�W?Vg: 6 TpV3a2hiVFy
e?e CgH�@ Q ViQ

 �"��  ���	� �
���
� � ��� �o|%�

��W?V3a2V��s@OT�koWwV�>\:8y�V3L e?e CgH� � E[AJy�� � E�a2V�koWwV�>\:`A8koW�L 7�^ LM@l>%EFko:[Ll:=G[@ ^ E[L W?VFEFk 
J<U� E[A�y e?e CgHZa�VFTqb�V ^ kp@lhiV3L 7 H
E[A�y � ����W8@ ^ W%@OT A?VXGiE[kq@lhiV � ^ :`A8kpa2:[LOT'k�W?Vga!E[k�V�:[m�a�V3LOE6��E[kq@l:`A�ko:\koWwV�: 6 TpV!a�hiVFy�������Q

� m koV!a�k�W?V�|Z�`� � 7 V�E�axTqb�@lA�<wb 6�7 k�W?V_TpVFE=Tp:`A�E�L m :Fa ^ @lA?GwH�k�W?V'>\:8y�V3L TpVFE=Tp:=AJE�L ^ LM@B> E[k�:[Ll:`G 7 ��E=T;: 6 k�EZ@BAwVFy Q
I V+koWwVZA�>%E=y�V�E �`�6� 7 VFEZa+>\:8y�V3L ^ :=A�kqa�:[L�a�<wA�H,��@lkoW�m :[a ^ @lA?G 687 k�W?V � e f ��@lAJysTqkpa2VFToT mta2:`> |Z�={�| ��|X�`�`�8Q
C�W?Vvb�V!aom :[a2>%EFA ^ V�:FmJkoW?V�>\:8y�V3L8@OT	TpWw:/��A+@lA\C�E 6 LlV�| m :Fanh=E�a�@B:=<JT�a�VZGF@l:`AJT�� ��@BGwQB|%��Q	��:8y�V3Lw:`<wkob?<?k2T	Tp< ^ W E`T
e?e C EFAJy�S+rQ�v:`<�LOy m <�a2koW?V!a 6 Vg<�TpVFy\E`Tnb�a�VFyi@ ^ ko:[a T�m :[a�k�W?V_E[ko>\:iTqb?W?V3a�@ ^ >z:8y8V3L Q � Tny�:`A?V�@lA%YxE�Ll> E`TqVFy?E
VZkxEZLUQ&�o|X�`�F�U��H?m :[a_koW8@tTx�`� � 7 V�E�ax@BA8koVXG[a!EFkp@l:`A�k�W?V�Tp<�a�m E ^ V�W?V�E[k�m :[a2>�<�LOE[kq@B:=A5��E=T >\:8y�@4�JVFy&ko:

 �"��  ���	� �
���	�
� � � � � ��� � �
���
������� �U� �

��W?V3a2V����Ka2VZb�a2VFTpVZA8k�T�k�W?V�>z:8y8V3L������ ^ LM@l>%EFko:FLB:=G 7 Q

� � ��� C �������'�
G%� � CED����/�

! "$#�%'&)(+*�,.-/,�0214365879*�,:&;!=<>1?-/,:0�14365879!@<A14&

C
��:_VZ>zb8@Na�@ ^ E�L EFko>\:iTqb?W?V3a�@ ^ >\:8y�V3LOT���V!a�V ^ :`AJTqkpa�< ^ koVFy O ] A?V�� E`T�k�W?V�kqa!E=y�@lkp@l:`AJEZL LM@lA?VFEZa;a2VZG[a2VFToTU@l:`A>�*),+-�
>\:8y�V3L7��@ty8V3L 7 <JTqVFy�@lA�S�rn� T � YxE�a�AwVZkokxVZkxE�L |Z�=�`� � T�koW?V�:`k�W?V3a���E`TxEzA?:=AU� LN@lA?V�E�a�a�VZGFa�VFT�Tj@l:`A�>\:8y�V3L H 687
A?VZ<8a!E�L�AwVZk:��:[a��?T!Q

� TzbJ:`k�VZA8kp@OE�L�b�a2VFy�@ ^ ko:Fa!Tzm :[a 6 :`k�W EFko>\:iTqb?W?V3a�@ ^ >\:8y�V3LOT3H�TqVZhiV3a!EZLg: ^ VFE[A�@ ^ h=E�ao@OE 6 LlVFTE�vV3a�V ^ W?:iTqVZA�H
AJEF>zV3L 7 koWwV�: 6 TpV!a�hiVFy e?e CgH?k�W?V�>z:8y8V3L ewe C E[A�y S+r mta�:=>�koW?V�: ^ V�E[A�>\:8y�V3L�m :[a ^ VFy ��@lkoW�koW?V�: 6 TpV3a2hiVFy
��@lAJy)Tqkpa�V�ToT3Q�C�W?V\kp@l>\VzbJV3a�@B:8y)k2E/�iVZA�m :[a koW?V\>z:8y8V3L ^ :`AJTqkpa2< ^ kp@l:=A � E`Tgmta�:`> |X�`{F�/�2|Z�`�=�?H�TU@lA ^ Vz@lA)k�W?V
�?a Tpk�� 7 VFE�a T3H8koW?Vx:`<?k�b?<?k�:Fm�koW?Vx: ^ VFEFA >\:8y�V3L � E`T�G[a2VFE[kqL 7 E . V ^ koVFy 6�7 k�W?Vg: ^ VFEFAz@lA�@lkp@OE�L ^ :=AJy�@lkp@l:`A�T�E[AJy
WJE=ysbJ:i:[a\EFG[a2VZVZ>\VZA�k���@Bk�W): 6 TpV3a2h`EFkp@l:`A�T3Q�C�W?Vz: 6 TpV!a�hiVFy e?e C�T'��V!a�V�mta�:`> k�W?V%rn:`>\b�a2VZW?VZAJTU@lhiV ]_^ VFEFA
� ko>\:iTpbwW?V3a�V ��E[k2E e VXk �pr ] � � e H e Ll<?kCB&VZk�EZL�|Z�	�=�P�2QKC�W?V � e f ��@lAJyKTqkpa�V�ToT���E=TzEZLOTp: y�VZkpa2VZAJy�V�y 687
e @lA?G=<�LOE�a e b�V ^ kpa E�L � AJE�L 7 Tj@OT�� � @MLML�EFAJy�uvE[<?k2E�a y H	|Z�=��|%��E[A�y�Tp>\:i:`koWwVFy"��@lkoW E%�6� >z:=A�k�W�a�<?AwA�@lA?G&>zVFEFA
�?LlkoV!aFQ

�



� Tz@lA :`k�W?V3aDTpk�<Jy�@lVFT�� YxE�a2A?VZkok&VZk�EZL%|X�`�=��H�YxE�Ll>%E=TpVFywE |Z�=�[�N��H�E[A d�] � � d >zb�@Ma�@ ^ E�L ] a2koW?:=G`:`A�E�L
�J<?A ^ kq@l:`A,�vEFAJE�L 7 Tj@OT$��E=TH�?a!Tqk�EFb?b�LM@lVFy k�:�VFE ^ W&y?EFk�E`TqVZk�ko:�VW�?kqa!E ^ k�koWwVgb�a�V�y�@ ^ ko:Fa!T�E[A�y�b8a�VFy�@ ^ k2E[AJywT3QvC�W?V
: ^ VFEFA�@ ^ b�a2VFy�@ ^ k�:[a&�JV3LOy��-������� �2H?E[A�y koWwV�b8a�VFy�@ ^ k2E[AJyE��V3LOy���������� ��H�k�W?V BZ:`A�E�L :[ax>\V3ao@Oy�@l:`A�E�L ^ :=>zbJ:=A?VZA8k
:[m koW?V-��@lAJy�Tqkpa2VFToT!H ��V3a2VgV��wb�a�VFT�TpVFy 687%d�] �KEFAJE�L 7 Tj@OTgE=T

� ������� �2���
	�� 	 ��� �
� 	 ����� ��������� �2����	�� 	 ��� ��� 	 ������� �U� �

��W?V3a2V�� @OTzkoW?V�>z:8y8V�A�<?> 6 V3a EFAJyKkoWwV�TpV�E`Tp:=AJE�L ^37?^ LBV&WJE=y 6 VZVZA a2VZ>\:[hiV�y m :Fa 6 :=koW �JV3LOy?T�b�ao@l:[a�k�:
koWwV d�] � EFAJE�L 7 Tj@OT3Q �J:[a�k�W?V&>z:8y8V3L e?e C EFAJy S+rxH�koW?V �?a!Tqk\� d ] � >\:8y�VFT\E ^X^ :`<?A8koV�y1m :[a\:FhiV3a �F���
:[mvk�:`k�EZL	h=EZao@OE[A ^ ViH,��W?V3a2VFE`T�m :[a�k�W?V+: 6 TpV3a2hiVFy ewe C E 6 :=<?k�{ ��� :[mnk�:`k2E�Lnh=E�a�@OE[A ^ V�� E`T'VW�?b�LOEZ@BAwVFy 6�7 k�W?V
�?a Tpkx� BZ:=AJE�L d�] � >z:8y�V�T3Q �qA ^ :`A8kpa E`TpkXH?koW?V&�?a!Tqkx� ��@lAJy&Tpkqa�VFT�T d�] �nT�V��wb�LOE�@lA?V�y�:=A�L 7 �`��� :[m koW?V�ko:=k�EZL
h=E�a�@tEFA ^ ViHJy8<?V�ko:�b�a2VFTpVZA ^ Vg:[m W�@lG`W&mta�V%1i<?VZA ^37 :*T ^ @MLMLOE[kq@B:=AJT�E[AJy&A?:[@OTqV�@lA�koW?V'��@lAJy�Tpkqa�VFT�TH�JV3LOy QvC�W?V'�?a!Tqk
koW8a�VZV�BZ:`A�E�L3��@lAJy d ] � >z:8y8VFT+Tqkp@MLML ^ EFb?ko<�a2VFysk�W?Vz> E�@lAsLl:%� mta�V61�<?VXA ^37 TU@lG`AJEZLtT!H�ViQ G?Q d � ew] H�EFAJy)E�a2V
W�@lG`W8L 7D^ :[a�a�V3LOEFkoVFy ��@lkoW�koW?V�: 6 TpV3a2hiVFy e?e C EFA?:`> E�L 7 EZhiV3a!EFG`VFy%:FhiV3axkoWwV � ��� ] �zEZa�VFE � Aw:`kxTpWw:/��A ��Q

� LML�h=E�ao@OE 6 LlVFT'WJEZhiV�E ^ :=>z>\:`A%m VFEFko<�a2Vgmta�:`> koW?V3@Ma d�] ��E[AJEZL 7 Tj@OT!H�@ Q ViQ	k�W?Vgh=E�a�@tEFA ^ V ^ :`A8kpa�@ 6 <?kp@l:`A 687
@lAJy�@lhi@ty8<JE�Lv>\:8y�VFT 6 V ^ EF>zV�a!EFkoW?V3a�Tp> E�LMLvEZm koV3a_koWwV �?a Tpk��z>\:8y�VFT!Q'SgVXA ^ ViH�m :FLNLl:%��@lA?G�k�W?V�Tq<?G`G=VFTpkq@l:`AJT�:[m
)�E[kq@MmnVZk�EZL3�o|X�`�`� ��EFAJy � :*T���EF> @ EFAJy e W8< ��LOE �o|X�`��|%��H �vV�<�TpVFy%koWwV$�?a!Tqkx� d�] � >\:8y�VFT�:Fm	: ^ V�E[A�@ ^ h=EZao@4�
E 6 LBV�T�� E`T�b�a2VFy�@ ^ ko:Fa!T!H?E[A�y�k�W?V��?a!Tqkx� d�] �)>z:8y8VFT;:Fm�BZ:=AJE�L :[a >zV3a�@Oy�@l:`AJEZL���@BA�y Tqkpa2VFToTvE`T�b�a2VFy�@ ^ k�EFAJy?T!H
@lA ^ :=AJTpkqa�< ^ kq@lA?G 6 :`koW&k�W?V LM@lA?VFEZa_E[AJy%k�W?V'Aw:`AU� LM@BAwVFE�a_>z:8y8V3LOT3QnC�W?V'LM@lA?VFEZa�a�VZGFa�VFT�Tj@l:`A&>\:8y�V3L @tTvTj@l>�@NLOEZagk�:
koW�E[kx:[m YxE�a�AwVZkok�VZkxEZL3�o|X�`�`� ��Q

� � 0���,:!�� � 0 7��
*�,��! */140"�
� m VZVFyP� m :[a���EZa!y AwVZ<�a!EZL�A?VZk:��:Fa �5� �'����@tTxE�A?:`AU� bJEZa!E[>\VZkqao@ ^ Tpk2E[kp@OTqkp@ ^ E�L >z:8y�V!L�m :[axV��wkpa E ^ kq@BAwGzA?:=A�LM@lA?VFE�a
a�V!LtEFkp@l:`A�T @lA%k�W?V�y?EFk�E�Q � ^ :`>\>z:=A �'� >z:8y8V3L ^ :`AU��G`<�a E[kp@l:=A @OT�ko:�b�LOE ^ V 6 VZk:��VZVXAzk�W?V @lA?bw<?kxE[AJy\:`<?k�b?<?k
h=E�a�@tE 6 LlVFT �UEZLOTp: ^ E�LMLlVFy$#�AwVZ<�a�:=AJT3�4��H�EzLOE 7 V3a�:[m%#�W�@Oy?y�VXAsA?VX<�a�:=AJT3������@lG?Q �P��Q C�W?V\h`EZLl<?Vz:Fm�k�W?V'&ik�W�W�@Oy?y�VZA
A?VZ<8a�:`A&@OT

(*) � k�EFA?W�� ��+ �
+ ,
�
+
� 6

,
��� � �N�

��W?V3a2V.-0/�@OT	koW?V21 � koW+@lA?bw<?kZH�34/ ) koW?V��vV3@lG`W8k	bJEZa!E[>\VZk�V3a!T	EFAJy65 ) k�W?V 6 @OE`T	bJEZa!E[>\VZk�V3a!T!Q	C�W?V�:=<?kob?<wk;AwVZ<�a�:=A
@OT GF@lhiVZA 6�7

7 � � ) J3 ) ( ) � J5�� �U� �

�



�R^ :iTqk�m <?A ^ kq@l:`A

� ��� � 7 � 7 ��� " ����� �U{ �

>\VFE`Tq<�a�VFT�koW?V >zVFEFA T 1i<JEZa�V&V3aoa2:[a 6 VXk��vVZVZA koW?V >z:8y�V!L�:`<wkob?<?k 7 EFAJy)koW?V : 6 TqV3a�hiVFy h`EZLl<?VFT 7 ��� "3QDC�W?V
bJEZa!E[>\VZk�V3a!T�34/ ) H=J3 ) H 5 ) EFAJy J5'EZa�V�E`y�V�<�TpkoV�y E=T�koW?V ^ :iTqk�m <?A ^ kq@B:=A%@tT�>�@lA�@l> @ BZV�y QnC�W?V�b�a�: ^ VFy�<�a2ViHU�8A?:%��A
E`T�AwVZk:��:[a��zkqa!EZ@BA8@BAwG?H 7 @lV3LOy?T�k�W?Vg:`bwkp@l>%EZL�bJE�a E[>\VZkoV!a!T;m :[a koW?V�A?VXk��v:[a�� Q � T @lA�C�EFA?GiEFA?G%VZk E�L �o|Z�=�	�=E�H 6 ��H
Tpk�VZVZbJVFTqkxy�VFT ^ VZA�k3��@lkoW�>\:`>\VZA�k�<?> E[AJy�E`y?EFb?kp@lhiVgLlVFE�a2A�@lA?Gza!EFkoVFT���E=T <�TpVFy&y�<�a�@lA?Gzk�W?V�:`b?kq@l> @ BFEFkp@l:`A�Q

C�W?V���@lA?b?<?kxA?VZ<�a2:`AJT���V!a�Vgk�W?V'�?a!Tqkx� d ] � kp@l>\V�TpV3a�@BV�T4� 	 ��� ��� V3@lkoW?V3a�m :Fa e?e C :Fa�m :[axS+r��2HJE[AJy%k�W?V
Tj@lA?GFLlV+:`<wkob?<?kxA?VZ<8a�:`A � E`T�:`A?V�:[m koWwV � BZ:`A�E�L�:[ax>\V3a�@tyi@B:=AJE�L ����@lAJy&Tqkpa�V�ToT d ] � kp@l>\V�TpV!ao@lVFT � 	 ��� �2H�@ Q V*QnE
TpVXbJE�a E[koVxA?VZk:�v:[a �=��E=T <�TpVFy�ko:gb8a�VFy�@ ^ knVFE ^ W�:Fm�k�W?V���@lAJy%Tpkqa�VFT�T	>z:8y�V�T3Q	C�WwV3a�V&��E=T Aw:�kq@l>zV�LOE[G 6 VZk:��VZVZA
koWwV�b8a�VFy�@ ^ k�:[a T'EFAJy k�W?V�b�a�VFyi@ ^ k�E[A�y Q

] A?V ^ ao@lkp@ ^ EZLgV!LBVX>zVZA8k�@lA(�'� y�VFTj@lG=A @OT k�W?V�TU@ BZV&:[m�k�W?V�E�a ^ W�@lkoV ^ ko<�a2ViH�@ Q ViQlH;k�W?V&A�<w> 6 V!a\:[m_W�@Oy?y�VZA
A?VZ<8a�:`A�T3Q � Tp> E�LMLlV3agk�WJE[A�:=b?kp@l> E�L A?VZk:��:Fa �zm EZ@MLtTgk�: LlVFEZa�A�EZLML	k�W?V�a2V3LlVZh=E[A8k @lA�m :Fa�> E[kp@l:=A�mta�:`>�k�W?V�y?EFk�E8H
@ Q ViQ�<?AJy�V!a �Jk2T3H%��W?V3a�V�E`T�E LOE�a�G=V3ank�WJE[A�:`b?kq@B> E�L�A?VZk:��:Fa �g:Fm koVZA�VZAJy?T�<?b�LlVFEZa�A�@lA?G�k�W?VnA?:[@OTpV�@lA�k�W?Vvy?E[k2E�H`@ Q ViQ
:FhiV3a ��k�T3Q C�W?V_Tpkpa E[k�VZG 7 ��VxVZ>\b�Ll: 7 V�y+ko:�y8VZkoV3a2> @lA?VxkoWwV'A8<?> 6 V3an:Fm�W�@Oy?y�VZA%AwVZ<�a�:=AJTH� E`T 6 E`TqVFy :=A ^ a2:iToT*�
h=E�LM@Oy?E[kq@lA?G�k�W?V ^ :[a�a�V3LOEFkp@l:`A T��i@MLNLOTg:[mvk�W?V+A?VXk��v:[a�� Q � ^ a�:iT�TK� h=E�LM@Oy?E[kq@B:=A b�a�: ^ V�y�<�a�V�@lA�hi:FLBhiV�Tgy�@lh�@Oy�@lA?G&k�W?V
y?EFk�E+a�V ^ :Fa!yz@lA�k�:%TqVZhiV3a E�L TpVXG`>\VZA�k2T3HwTpV3LlV ^ kq@lA?Gz:=A?V�TqVZG`>\VZA8k�m :[axk�W?V+k�VFTpkxy?EFk�E\E[AJy&koW?Vga2VFTpk�m :Fagkqa!E�@lA�@lA?G
y?EFk�E�QvC�W?V-�'� >\:8y�V3L�@OT 6 <�@MLlk'<�Tj@lA?G\koW?V�kpa E�@lA�@lA?G&ywE[k�E�:`A8L 7 HJE[AJy&>z:8y�V!L�b�a�VFyi@ ^ kp@l:`AJTxE�a2V�koVFTqkoVFy%:`A&k�W?V
koV�Tpk�ywE[k�E8Q"�gV��wkZH�EFA?:`k�W?V3a TpVXG`>\VZA�kg@OT+TqV3LlV ^ k�VFy)E`T�koW?V koVFTqk�y?EFk�E�HnEFAJy E A?VI�0>z:8y�V!L�hiV!a!Tj@l:=A @OT 6 <�@MLlkZQ
C�W�@OT;@OT;a�VZbJVFEFkoVFy�<?A8kp@ML�k�W?VgVZA8kp@Ma2Vgy?EFk�E�a2V ^ :[a yzWJE=T 6 VZVZA%<�TpVFy m :Fa�k�VFTpkq@BAwG?QvC�W?V ^ a2:iToT*�Uh=EZLN@Oy?EFkp@l:`A T ^ WwVZ>zV
VZAJTq<�a�V�T k�WJE[k\A?:)kqa!E�@lA�@lA?G�y?EFk�E E�a2V�<JTqVFy m :Fa%k�VFTpkq@BAwG)koW?V�b�a�V�y�@ ^ kp@l:`A T:��@MLMLOT3HxW?VZA ^ V&k�W?V�E�a�kq@4� ^ @OE�L�T:��@MLML
E`T�Tp: ^ @OEFkoVFy ��@Bk�W&koW?Vx:FhiV3a �Jk�kp@lA?G�b�a�: 6 LlVZ> � hi:=A e ko:[a ^ W�E[AJy�~0��@lV3a!T!H |X�`�`� � ^ E[A 6 V�V�. V ^ kp@lhiV3L 7 V3LM@l> @lAJEFkoVFy
687 koW?V ^ a2:iT�TK� h`EZLM@tywE[kp@l:=A T ^ W?VZ>\ViQ

�qA)koW�@OT�Tqko<Jy 7 H	koW?Vza2V ^ :Fa!y):[m�|X�`{[�%��|X�`�=� � E`T�y�@lhi@Oy�VFys@lA�k�: ��TpVXG`>\VZA�k2T3H	k�W?V �?a Tpk � 7 V�E�a!T�E[AJy)k�W?V
a�VX>%EZ@BA8@BAwG+k:��:\|Z� � 7 V�E�a!TnbJV3ao@l:8y?T!Q;I V'k�VFTpk�VFy\y�@4. V!a�VZA8k
�'� >z:8y8V3LOT 687 @lA ^ a2VFE`TU@BAwG�koW?VxA�<w> 6 V!an:[m W�@Oy?y�VZA
A?VZ<8a�:`A�T3Q�r	a2:iT�TK� h`EZLM@tywE`kp@l:`A�T��i@MLMLtT�� ^ :[a�a�V3LOE[kq@l:`A E[AJy"+x:i:`k���VFEFA e 1i<JE�a2V � +'� e �vV3a�a�:[aI����V!a�V�>z:=A�@lko:Fa�VFy
m :[a�VFE ^ WKA?VXk��v:[a�� Q � T�koW?V�A�<w> 6 V!a%:Fm+W8@tywy�VZA A?VZ<8a�:`A�T @lA ^ a�V�E`TpV�y Tpk�EZa�kq@BAwG mta2:`> |�k�: ��H�koWwV ^ a2:iToT*�
h=E�LM@Oy?E[kq@l:`A�T��i@MLNLOT-��V3a2V+VZA?W�E[A ^ V�y QgC�W?V�TpV\T��i@MLMLtT-��V3a2V�LM@lkokqLBV ^ WJE[A?G=VFy�E`TxkoW?V�A8<?> 6 V3a_:[mvW�@Oy?y�VZA�AwVZ<�a�:=AJT
��E=T @lA ^ a2VFE`TqVFy1k�:%�/�j{�Q�Y�<?kgk�W?V\T��i@MLMLtT'�vV3a�V�GFa�VFEFkpL 7 y�VXG[a!E=y�VFy5��@lkoW�m <�a2koW?V3a_@BA ^ a�VFE=TpV+@lA koW?V�A8<?> 6 V3a_:[m
W�@Oy?y�VXA AwVZ<�a�:=AJT3Q�SgVXA ^ V ��V%<JTqVFy)��W�@Oy?y8VZA A?VZ<�a2:`AJT�@lA koW?V�E[ko>\:iTqb?W?V3a�@ ^ >\:8y�V3L Q �qA)koWwV ^ E`TqV ��W?V3a2V

�



6 :`k�W e?e C EFAJy S+r E�a�V�<JTpV�y�E`T�b�a2VFy�@ ^ ko:Fa!T!H�k�W?V+A?VXk��v:[a��%WJE`y�{ @lA?bw<?kgA?VZ<8a�:`A�T 6 <wkgTqkp@MLMLn:`A�L 7 ��W�@Oy?y�VZA
A?VZ<8a�:`A�T3Q�r	a�:*ToTnh`EZLM@tywE[kp@l:=A"��E=T�EZLtTq:�<JTpV�y k�: ^ W?:i:iTqV'k�W?V'k�W?VxV3aoa2:[avG`:*E�L
�t@ Q ViQ�koW?V�LlVZhiV3LJ:Fm ��k�:�k�V3a�>�@lAJE[k�V
koWwV�:=b?kp@l>�@ BFE[kq@B:=A,�xEFAJy k�W?V�>%E ��@l>�<?>�A8<?> 6 V3a :[m	@lkoV!a!E[kq@l:`AJT�� VZbJ: ^ W�T �n@BA�koW?V�kqa!E�@lA�@lA?G b�a�: ^ V�ToT3Q

��@lAJE�LML 7 H�EFA�VZAJTqVZ> 6 LlV�:[mv�=� �'��T
��@lkoW�a E[AJy8:`>�@lA�@lkp@OE�Lnb�E�a!EF>zVXkoV3a T �vV3a�V�<JTqVFy�EFAJy�koW?V'�JA�E�L :`<?k�b?<?k
:[m�k�W?V'�'� >\:8y�V3L�� E`TvE ^ k�<JE�LML 7 koW?VxVZAJTqVZ> 6 LlV�EZhiV3a!EFG`Vx:[m�k�W?V��`��@lAJyi@Bhi@Oy�<JEZL	>\:8y�V3L :`<wkob?<?k2T3Q d AJTpVZ> 6 LBV�T
^ EFA�G[a�V�E[kpL 7 EZLNLlVZhi@OE[k�V'k�W?V�@lAJTpk2E 6 @MLM@lk 7 b�a2: 6 LlVZ> TnE`ToTq: ^ @OE[k�VFy ��@lkoW �'�K>\:8y�V3LMLM@lA?G � S�Tj@lVZW\EFAJy\C�EFA?G?HJ|Z�=�	� ��Q

� � � ��F �W�H��� �
C � 	-��� C �������'�
G%� � CED�� �%�

! ���>0 -/,�0214365879*�,:&
e :�m E�aFH8EZLB>\:iTqkxE�LML�S�rn� T <�TpVFy�V3@lkoW?V!a�TU@l>�<�LOE[koV�y ewe C mta2:`>�: ^ VFE[A >z:8y�V!LtTn:[a : 6 TqV3a�hiVFy ewe CKko:�VFTpkq@B> E[k�V
koWwV ��@lAJy Tpkpa2VFToT � YxEZa�A?VZk�k+VZk�EZL�|Z�=�`�NT ei7 <)VZk�EZL QB|Z�=�`� ��Q�I W?VZk�W?V3a e?e C @OT+koW?V 6 VFTpk�b�a2VFy�@ ^ k�:[a+m :Fa�k�W?V
��@lAJy%Tqkpa�V�ToT @OTny�V 6 E[k�E 6 LlViQ ]'6 TpV3a2h`EFkp@l:`A�T�TpW?:%��V�y k�WJE[knkoWwV e?e C�T�y�:�A?:`k	a�V�
JV ^ k	k�W?V ^ WJEFA?G[@lA?G\Tq< 6 Tq<�aom E ^ V
koVX>zbJV3a E[ko<8a�VFT�@lAKk�W?V&kpa2:`b�@ ^ EZL'�vVFTpk�V3a�AQ2 E ^ @4� ^ H3��W?V3a�V�Tq< 6 Tp<8aom E ^ V k�VZ>\b�V!a!E[k�<�a�V�EFA?:`> E�LM@lVFT%EFAJy k�W?V3a �
>\: ^ LM@BAwV�y�@OTpb8LtE ^ VZ>\VZA8k�T�WJEZhiV�EFA @l>zbJ:Fa�k�EFA�k�a�:FLlV�@lA&koWwV�: ^ VFE[AU�jE[k�>z:*Tpb?WwV3a�V ^ :`<?b8LN@lA?G b�a�: ^ V�ToTpV�T3H�� I W8@Bk�V
E[A�y 2 E BFEFA |X�	���iH3)�E[kp@Mm�EFAJy � a!E[W�E[> |X�`�`� ��Q C�W?V3a�V!m :[a�V*H	<JTj@lA?G�<?bwb�V!a\: ^ VFE[A W?V�E[k ^ :`A8koVZA8k�T � S+r���E`T
b�a2VFy�@ ^ ko:Fa!T�> @lG=W�k�b�a2:8y�< ^ V�W�@lG`W?V!a�T:��@MLMLOT'koWJEFA e?e CgQ

S+r @tTxy�V���A?VFy%W?V3a2V�E`T�koW?Vg@lA8koVZGFa!E�L�:Fm	k�W?V�koVZ>\bJV3a!EFko<�a2VFT�:FhiV3a�k�W?V'�?a!Tqk�k:��:+LOE 7 V3a!T!H ^ E�L ^ <�LOEFkoVFy%mta�:`>

��� / � 	 /:� � / �
��
 ���
/���� � / 	 /�� ��� � ��� � ��/���� ��� / � ��� �

��W?V3a2V ��
+@tT�koWwV k�VZ>\b�V!a!E[k�<�a�V&:Fmgk�W?V 6 :=kok�:`> LOE 7 V3a�HnE[AJy��2/ 	 /�� ��� �g@OT k�W?V%@BA8@Bkq@OE�L�k�W�@ ^ �8A?VFT�T+:[mgLOE 7 V3a��!Q
C�W?V�E ^ ko<JEZL�>\:8y�V3L_y�VZbwkoWJT ^ LM@l> E[ko:FLl:`G[@ ^ EZLML 7 >\:`A8koW8L 7 E�hiV!a!E[G=VFys:FhiV3a �`� 7 VFE�a Tj@l>�<�LOE[kq@B:=AJT @lA ko:=b k:�v:
LOE 7 V3a!T;a E[A?G=V+mta�:`> �`�[>�k�:�|!�`�`>�@lA�k�W?V �wa!Tpk�LOE 7 V3a_E[AJy%mta�:=> |Z�F�`>Pk�:�| �	�F> @lA�koW?V TpV ^ :=AJyzLOE 7 V!aFH ��@lkoW
h=E�a�@tEFkp@l:`A�T_@lADTpVFE=Tp:`ADE[AJy%@lA�Tpb�E ^ ViQ

C�W?V��?a Tpk d�] �K>\:8y�VFT m :Fa�koWwV+S+rxHJkoW?V�BZ:`A�E�LvEFAJy�>zV!ao@Oy�@l:`AJEZL
��@lAJy Tpkpa2VFToT=� ��@lG?Q �P�2H�E�a2V+koWwV�>z:8y�V�T
E`T�Tp: ^ @OEFkoVFy ��@lk�Wzk�W?V d � e?] :iT ^ @MLMLtEFkp@l:`A�� ��W?V!a�V�koWwV�S+r TpW8@Nm k2T	VFE`Tqk��R��VFTqknE�Ll:`AwG+koWwV�V%1�<�E[ko:Fa&� ��@BGwQ��=EP��Hik�W?V
BZ:=AJE�L7��@lAJy�EFA?:`> E�L 7 y8VZhiV3Ll:`bJT�@lA�k�W?V��vVFTpk�V3a�A&V%1i<JE[k�:[a�@tEZL�2 E ^ @4� ^ � ��@lG?Q � 6 �2H EFAJy k�W?V+kqa!E=y�V���@lAJy?TxTpWw:/�
E[Aw:`> E�Ll:`<JT ^ :`A8hiV3a�G=VZA ^ V E�Ll:`A?G�koW?V�V61�<JEFko:Fa'����@lG?Q � ^ �2Q	Y�V ^ E[<�TpV�:[m koW?V!@Na d � e?] AJEFko<�a2ViHikoW?VxEFA?:`> E�LM@lVFT @lA
koWwVFTpV d ] � >\:8y�VFTgEZa�V�EZLML	> E�@lA�L 7�^ :`AU�JAwVFy k�: ��@lkoW8@BA�|Z��� ���g|X��� e � ��@lG?Q �P�2Q'C�:\V��?b8LtEZ@lA�koW?V E[A?:=>%EZLN@lVFT
:`<wk�Tj@Oy�V�koW�@OT�AJE�a�a�:%� V%1i<JEFko:[a�@OE�L 6 V!LBkXH�k�W?V�TpV ^ :`AJy H?k�W�@Ma!y HJEFAJy VXhiVZA%W�@lG`WwV3ag>\:8y�VFTxE�a2V�A?VZVFy�V�y Q

{



C�E 6 LlV%� TpW?:%�xT'k�W?V ^ a�:*ToT*�Uh=E�LM@Oy?EFkoVFy)T:��@MLMLOT+EFkok�EZ@lA?VFy 6�7 koWwV��'� E[AJy ),+ >\:8y�V3LOT$��@lkoW koWwV+: 6 TpV3a2hiVFy
e?e CgHF>\:8y�V3L e?e CgHF>z:8y�V!L?S+rxH=E[A�y�>\:8y�V3L e?e C � S+r TpV3a2h�@lA?G_E`T�b�a�VFyi@ ^ ko:[a T m :[a koWwV
��@lAJy\Tpkpa2VFToT d�] ��kp@l>\V
TpV!ao@lVFT � 	 � �$� | ��� �2�P��Q	S_V3a�V>����� � ��� y�:iVFT�Aw:`k	>\VFE[A ^ :`> 6 @lA?VFy d�] � T3H 6 <wk	koWJEFk	koWwV3@MavTpVZb�E�a!EFkoV d�] �
kp@l>\V%TqV3ao@lVFTgA?:Fa�> E�LM@ BZVFy 687 koWwV%Tqk�E[A�y?E�a y)y�VZhi@OE[kp@l:=AJT�E�a2Vzk�W?Vzb8a�VFy�@ ^ k�:[a T3Q%S+r E`T�b�a�V�y�@ ^ ko:Fa!T�G=VZA?V3a E�LML 7
WJE=y�koW?V�W�@lG=W?VFTpk�T��i@NLMLOT+E=T'V��wbJV ^ koV�y H#��WwV3a�VFE=T 6 :`k�W�: 6 TqV3a�hiVFy e?e CRE[A�y1>\:8y�V3L e?e C G`VXA?V3a!EZLML 7 EFkok2E�@lA?VFy
koWwV�Ll:%��VFTqk�T��i@MLNLOT!Q e?e C � S�r b�a�V�y�@ ^ ko:Fa!TgEFkok�EZ@lA?VFy�LB:%�vV3a�T��i@MLMLtTgk�WJE[A�S+r E�Ll:`A?V*Q�C�W�@OT�Tq<?G`G=VFTpk2T'koW�E[kgk�W?V
�?a Tpkv� d�] �nT	:[m S+r)WJEZhiV��vV3LML?a�VZb8a�VFTqVZA�k�VFy+koWwV': ^ V�E[A Tpk�EFko<JT!H?EFAJyz>\:[a�V ewe C d�] � T;E=T�@BAwb?<?k�:=A�L 7z6 ao@lA?G
E`ywy�@lkp@l:`AJEZLvA?:[@OTpV\EFAJy�:FhiV3a ��kokp@lA?GwQ ��:Fagk�W?V �wa!Tpk>BZ:=AJE�L7��@lAJy�Tpkqa�VFT�T'>z:8y8ViH�k�W?V+>\:8y�V3L ewe CRE ^ k�<JE�LML 7 y�@Oy
6 VZkok�V3ank�WJE[A\koW?V�: 6 TpV!a�hiVFy e?e CgH`b�a�: 6 E 6 L 7\6 V ^ EF<JTpVxkoW?V�: ^ VFE[A\>z:8y8V3L E ^ koVFy�E=T;E ^ :=>zb8LN@ ^ EFkoVFy\Tpb�E ^ V�� kp@l>\V
�?LlkoV!aFH�k�W?V3a2V 6�7 a2VZ>\:[hi@lA?G�Tq:`>\VgA?:F@tTqVg@BA&k�W?V e?e C��R)�E[kq@Nm;E[AJy � a E[WJEF> |Z�=�`�P�2Q �J:FaxkoW?Vx:`k�W?V3a&��@lAJy&Tpkqa�VFT�T
>\:8y�VFT3HnkoWwV >\:8y�V3L ewe C yi@ty A?:`k\y8:)E=T �vV3LMLxE`T�koWwV : 6 TpV!a�hiVFy ewe CgQ �qA G=VZA?V3a E�L H
�'� y�@Oy Aw:`k\b�a�VFyi@ ^ k
koWwV �wa!Tpk�BX:`AJEZL�:[ax>\V3ao@Oy�@l:`A�E�L7��@BA�y�Tpkqa�VFT�T�>z:8y8V�>�< ^ W 6 VZk�koV3axk�WJE[A>),+=T?:`A�L 7 m :[axk�W?V�TpV ^ :`AJy&E[A�y�k�W�@Ma!y
>\:8y�VFTgy�@Oy �'�0TqVZVZ>�k�:zWJEZhiV E[A�V�y�G`V�:[hiV!a�),++Q e :`>\V�Tq>%EZLMLvy�@4. V3a�VZA ^ VFT 6 VXk��vVZVZA>),+0EFAJyE��� ^ EFA 6 V
TpVXVZA�@lA ��@lGwQ �?H���W?V3a2V�koW?V��'� ^ <�a�hiVFT_E�Ll>z:*Tpk�:FhiV3aoLOEFbsk�W?V\Tpkqa!E�@lG=W�k�LN@lA?V�T3H @lAJyi@ ^ E[kp@lA?G5�vVFE/�iL 7 A?:=A�LM@lA?VFE�a
a�V!LtEFkp@l:`A�T3Q

� � ,:0�1436587�36*A< &0�>3����6& * ( 7 �>0 � � !=<>1���� � *>140"� &
e @lA ^ V3��Vv:`A�L 7 kqao@lVFy+k�:'b�a2VFy�@ ^ k	k�W?VH�wa!Tpk �$��@lAJy�Tqkpa�V�ToT�>\:8y�VFT!H`koW?Vvb�a�V�y�@ ^ kp@l:`A\T:��@MLMLOT���V3a2V�:[m k�VZA ^ :`>\bJE�a2VFy
@lAzLOE[k�V3a_TpV ^ kp@l:`AJTvE[G*E�@lAJTpkxkoWwV$��@lAJy&Tpkqa�VFT�T a2V ^ :`A�Tpkpa2< ^ k�VFy mta2:`>�koW?V��?a Tpk�� d�] � >z:8y�V�T;:[m�k�W?V � e f ��@lAJy
Tpkqa�VFT�T3H
��W8@ ^ W �vV ��@NLMLxa�V3m V!a\ko: E`Tzk�W?V%@ty8VFE�LM@ BZVFy ��@lAJy�Tpkpa2VFToT!Q e < ^ W�E ^ :`>\bJE�a�@tTq:`A >\:[a2V�: 6 V�V ^ kp@lhiV3L 7
VZh=E�Ll<JEFkoVFTgk�W?V\T��i@MLNL :[m�k�W?V�EFko>\:iTqb?W?V3a�@ ^ >\:8y�V3L H�E`T @lk�V�� ^ Ll<Jy�VFT�koW?V�Aw:[@OT 7 W�@lG=W?V3a�>z:8y8VFT$��W�@ ^ W)EZa�V�A?:=k
>\:8y�V3LMLlVFy Q�C�W?V ^ :[aoa2V3LOE[kq@B:=As> E[b 6 VZk:�vVZVZA�k�W?V+@Oy�VFEZLN@ BZV�y���@lAJysTqkpa2VFToTgEFAJy�koW?V � e fL��@lAJy Tpkpa2VFToT_TpW?:%�xT
koW�E[kxkoW?V�@ty8VFE�LM@ BZVFyE�JV!Lty%@OTgE a2VFE`Tq:`AJE 6 LlV a2VZb�a2VFTpVZA8k�EFkp@l:`A H�VFTqbJV ^ @OE�LML 7 @lA�k�W?V��vVFTpk�V3a�A�EFAJy ^ VZA8kpa E�L�2nE ^ @4� ^
� Aw:`k_TpW?:%��A,�2Q

� T�koW?V�>\:8y�V3L�S+r W�E`T�koW?V 6 V�Tpkxb�a�VFyi@ ^ kp@l:`ADT��i@NLMLOT'm :[a_koW?V-��@lAJy�Tqkpa�V�ToT3HJW?VZA ^ V3m :[a2koW ��V-��@MLMLn:`A8L 7 <JTqV
koWwV'S+r E`Tnb�a�VFyi@ ^ ko:[a�QnC�W?V�a�V ^ :=AJTpkqa�< ^ koVFy\Tpkqa�VFT�T �JV3LOy � E`T	: 6 k�E�@lA?V�y 687 >�<�Llkp@lb�L 7 @lA?G�koW?Vxb�a2VFy�@ ^ koV�y d�] �
kp@l>\V\TpV3a�@lVFT�� V3@lkoWwV3a 6�7 �'�0:[a ),+-�'k�:&koW?V\TqbJE[kq@tEZL d�] � >\:8y�VFT!Q�C�W?V ^ a�:*ToT*�Uh=E�LM@Oy?EFkoVFy ^ :Faoa�V!LtEFkp@l:`A E[AJy
koWwV&Tp<?> :[m�T 1i<JEZa�VFy)V3a�a�:[a � e?e*d ��:FmxkoW?V\a�V ^ :=AJTpkqa�< ^ koVFy)Tqkpa2VFToT �JV!Lty�mta�:`> �'� >\:8y�V3L hiV3ao@4�JV�y)E[G*E�@lAJTpk
koWwV�@ty8VFE�LM@ BZVFy ��V3LOy ��V3a2V TpW?:%��A @BA ��@lG?Q � E[AJy ��@lG?Q {�Q � T TpVZVZAK@lA ��@lG?Q ��H m :Fa BZ:=AJE�L Tpkqa�VFT�T3HxkoW?V 6 VFTqk
T��i@MLMLtT+: ^X^ <�aoa2VFy E[k+k�W?V�V%1i<JE[k�:[a�@tEZL��vVFTpk�V3a�A E[AJy VFE`TqkoV3a2A�2nE ^ @4� ^ H���WwV3a�VFE=T�k�W?V �v:[a Tpk�: ^Z^ <�a�a�VFy�:/.�k�W?V

�



^ :*E`Tpk�:[m e :`<?k�W � >\V3ao@ ^ E8H @BA koW?V � <�Tpkpa E�LM@OE[A�Tp<w>z>\V3a�>z:=AJTp:i:=Asa�VXG[@l:`A�E[A�yD@lA)k�W?V%Tq< 6 kqa�:`b8@ ^ E�L��_:[a�k�W
2nE ^ @4� ^ Q)C�WwV W8@BG=W�T��i@NLML�E�a2VFE`T�EZa�V�E`T�Tp: ^ @OE[k�VFy ��@lkoW koWwV�EFA?:`> E�Ll:=<JT ewe C�E�a2VFE`T�y8<�ao@lA?G d � e?] VZhiVZA8k�T
��W?V3a2V+k�W?V�a2VFTpbJ:`A�TpV�:[m BZ:=AJE�L Tpkqa�VFT�T'ko: koW?V�: ^ VFE[A Tqk�EFko<JT @OTgTqkpa2:`A?G&y8<?V�ko: E ^ kq@lhiV ^ :=<?b�LM@lA?G?Q�C�W?V�Ll:%��V!a
^ :Faoa�V!LtEFkp@l:`A E�Ll:`AwGsk�W?V ^ :iE`Tqk�:[m e :=<?koW � >\V3a�@ ^ E >�@BG=W�k 6 V&E[k�kpao@ 6 <wkoVFy)ko:�koW?V\m E ^ k�koWJEFk���@BA�yP�qTqkpa2VFToT�@OT
E�Ll>\:iTqk'� ��W�@lkoVi�F@BA\koW8@tT�a2VZG[@l:`A>� � :FLty8VZA 6 V3a2G�E[AJy ] � Y�ao@lVZA H?|Z����|`H )�E[kq@Nm E[AJy ��L��<wG`V3L |Z�=��|%��Q ��:Fan>\V3ao@Oy�@l:`A�E�L
Tpkqa�VFT�T3H�koWwV�W�@lG`W?VFTqk�T��i@NLMLOT �vV3a�V+m :=<?AJy�@lAsk�W?V �qA�k�V3a�kqa�:`b8@ ^ E�L�rn:=A�hiV3a2G`VZA ^ Vz~J:=A?V � ��C'r�~��xEFAJy1k�W?V e :=<?koW
2nE ^ @4� ^ rn:`A8hiV3a�G=VZA ^ V�~J:`AwV � e 2�r�~��vE�a2VFE`T!Q

C�W?V�> E[b�:[m e?e*d ����@lG?Q�{ ��@lAJy�@ ^ EFkoVFy�koWJEFkgkoWwV�VFTpkq@B> E[kq@l:`A :[mvkoW?V\EF>zb8LN@lk�<Jy�V 687 koWwV��'� >z:8y�V!L
��E=T
G`:i:8y H�VFTqbJV ^ @OE�LML 7 @lA&VFE`TqkoV3a2A 2nE ^ @4� ^ : ^ V�E[A�Q
)�EZa�G`V�V3aoa2:[a T�:`A�L 7 : ^Z^ <�a�a�VFy E[k�koWwV ��C'r�~�EFAJy e 2�r�~DE�a2VFE`T!H
@lA ^ :=A�kqa!E`Tqk+k�:�koWwV ^ :Faoa2V3LOE[kp@l:=AK> E[b(� ��@lG?Q �P�2H���W?V3a�V\koWwVFTpV\k:��:�EZa�VFE=T�WJEZhiV\G`:i:8y T��i@MLMLtT � V�TpbJV ^ @OE�LML 7 m :Fa
koWwV'>\V3ao@Oy�@l:=AJE�L Tpkpa2VFToT ��Q C�W?VgE ^ kp@lhiV ^ :`<wb�LM@BAwG+@BA\koWwVFTpV_E�a2VFE`T	@BA�y�< ^ VFy+LOE�a2G`V�EFA?:`> E�Ll:`<�T�h`EZao@OE[kq@l:`AJT�@lAzk�W?V
Tpkqa�VFT�T3H ��W�@ ^ W�G=VZA?V3a E[koV�y LOEZa�G`V\EF>zb8LN@lk�<Jy�V+V!aoa�:Fa!T�VZhiVZA%k�W?:`<wG`W�koWwV�bwWJE`TqV+V3a�a�:[a T
��V3a2V�Tp> E�LML H�b�a2:8y�< ^ @lA?G
G`:i:8y ^ :[aoa2V3LOE[kq@B:=AJT 6 <wk LOE�a2G`V e?eid Q

�'@4. V3a�VZA ^ VFT 6 VZk:��VXVZA�k�W?V�b�a�V�y�@ ^ kp@l:`A T��i@MLMLtTg:Fm�koWwV��'� >z:8y�V!LvE[AJy�k�W?V ),+ >\:8y�V3L m :[a�k�W?V+bJV3a�@B:8y :[m
|Z�={[�%��|X�`�`� E�a�V�TpW?:%��As@lA ��@lGiT!Q ��E[AJy��8Q�C�WwV ^ :[a�a�V3LOEFkp@l:`A�T��i@MLML_y�@4. V!a�VZA ^ VFT�� ��@lG?Q � � 6 VZk:��VXVZA�����E[AJy
),+L��V!a�V�hiV3a 7 Tp> E�LML H	koWw:`<?G=WQ�'��T��i@MLMLtT-��V3a2V @lAJy8VZVFy TjLM@lG`W8kpL 7 EFW?VFE=ys:[m ),+�T��i@NLMLOT�@lA)>\:iTpk�EZa�VFE=T3Q �J:Fa
koWwV BX:`AJEZLnTqkpa�V�ToT-� ��@lG?Q �FE ��HJkoW?V=�'� >\:8y�V3L :`<?k�b�V!aom :[a2>zV�yE),+ @lA E�Ll>\:iTqk'k�W?V���W?:FLlV�Tp< 6 kpa2:`b�@ ^ EZLvy�:`> E�@lA
:[m�|Z��� � �x�`��� ��E[AJy�A?VFEZa�koWwV �'@KJA?:i�%a�VZGF@B:=A�Q\C�WJE[k�k�W?V+@l>zb�a2:FhiVZ>zVXA�k2T : ^Z^ <�aoa2VFy @lAsk�W?VFTpV+a2VZG[@l:=AJT ^ EFA
6 V%<?AJy8V3a!Tqko:i:8y mta2:`> :`<�a VFE�a�LM@BV!a��JAJy�@lA?G(�UC�E 6 LlV��P�_koWJEFk+k�W?V �'� E[AJy)k�W?V ),+�WJE`y)koWwV&ToEF>zV&T:��@MLML�@lA
b�a2VFy�@ ^ kp@lA?G&k�W?V+>\:8y�V&| BZ:=AJE�L;Tpkpa2VFToT=� ��@lG?Q � 6 �2H 6 <?k_koW?V��'� WJE`y�EFA�VFy�G=V�:[hiV!a�),+ m :[a�>\:8y�VFTg� E[AJy��8Q
SgVZA ^ V':=A�L 7 @lA%a�VZGF@B:=AJT�:`<?k2Tj@Oy�V+k�W?Vg> E�@lA�E[A?:=>%EZL 7 EZa�VFE+:Fm�>z:8y8Vz|��t@ Q ViQ�koW?V-��V�TpkoV!a�A%V%1i<JEFko:[a�@OE�L�2nE ^ @4� ^
@lA���@lGwQ�� 6 �
�v:`<�LOy k�W?V-�'� E[b?bJVFEZagk�:zW�E�hiV�TjLM@lG`W8kpL 7�6 VZk�koV3a_T:��@MLMLOT'koWJEFA5),+�H E=T m :=<?AJyz@lA���@lGwQ �FE8Q �J:[axk�W?V
>\V3ao@Oy�@l:`A�E�L Tpkpa2VFToT-� ��@BGwQ � 6 ��H �'� y�@Oy�TjLM@lG`W8kpL 7�6 VZk�koV3a�@lA�k�W?V�VFE`TqkoV3a2A 2nE ^ @4� ^ E ��E 7 mta2:`>�k�W?V�V%1i<JE[k�:[aFQ

C�W?V�y�@4. V3a2VZA ^ Vg:Fm	k�W?V e?e*dK6 VZk:��VZVXAzk�W?Vgk:��:�>z:8y�V!LtT'����@lG?Q �P�	@lAJy�@ ^ EFkoVFy%koW�E[k�koWwV'�'� >z:8y�V!L�TjLM@lG`W8kpL 7
:`<wkobJV3aom :Fa�>\VFy)koW?V ),+�>z:8y8V3L�m :Fa\>�< ^ W :[m_koWwV&y�:`> E�@lA�V�� ^ VZb?kgm :[a\k�W?V ��V�TpkoV!a�A)V%1i<JEFko:[a�@OE�L�a�VXG[@l:`A�:[m
|Z�=� ��d ��|Z{=� � I ^ VZA8kpa2VFy�EFk�� �!e Q�C�W?V\TULN@lG=W�k�E`y8h`EFA�k2E[G=Vz:Fm
��� :FhiV3a ),+}@OTg>%EFA�@Mm VFTpk�VFy�>z:Fa�V ^ LlVFEZaoL 7 @lA
koWwV�V!aoa�:Fax>%EFb � ��@lG?Q �P�vkoWJEFA%@BA�koW?V ^ :Faoa2V3LOE[kp@l:=A�> E[b � ��@lGwQ � �2H Tq<?G`G=VFTpkq@lA?G%koW�E[k�>\:8y�V3L�A?:=A�LM@BAwVFE�a�@Bk 7 >%E 7
6 V�TjLM@lG`W8kpL 7 >z:Fa�Vg<JTqV3m <�L @BA&VFTqkp@l> E[kp@lA?G�k�W?V�EF>zb�LM@lko<�y�V+k�WJE[A%@lA&VFTpkq@B> E[kq@lA?Gzk�W?Vgb?W�E`TpV�:Fm�koW?V'��@lAJy�Tpkqa�VFT�T
E[Aw:`> E�LM@lVFT3Q

C�W?V\hiV3a 7 Tp> E�LML T��i@NLML y�@4. V!a�VZA ^ VFT 6 VXk��vVZVZA>�'��EFAJy ),+ m :[LMLl:/�xT�mta2:`> k�W?V+m E ^ k�k�WJE[k�koW?V�V%1i<JEFko:[a�@OE�L

�



y 7 AJE[>�@ ^ E�L;T 7 TpkoVX> @OT�E�Ll>\:iTqk'LM@BAwVFE�a�H�Tq:�EzA?:`A8LN@lA?V�E�a�>z:8y8V3Lvy�:iVFTxA?:`kgGF@lhiV�>�< ^ W 6 VZk�koV3aga2VFTp<8LBk2T'koW�E[A E
LM@lA?VFE�a >\:8y�V3L Q C�EFA?GsVXk�E�L Q(�U�`�=�`� ��m :=<?AJy)koWJEFk���@lkoW TpVFE LlVZhiV!L�b8a�VFT�Tp<�a2V5� e ),2���E=T+b�a�VFyi@ ^ ko:[a T m :Fa�k�W?V
e?e C E[A?:=>%EZLN@lVFT!H,�'�RTULM@BG=W�kqL 7 :`<?k�b�V!aom :[a2>zV�yE),+ @lA�k�W?V-�'@:JA?:*�za�VZGF@B:=A�H 6 <?kxA?:`k_Tp:�@lA�koWwV �x@:JA?:`�\a�VZGF@B:=A�H
Tp<wG`G`V�Tpkp@lA?G\koW�E[k�Aw:`A�LM@lA?VFEZao@lk 7 @OT
1i<�@lkoV'�vVFE/�+@lA%k�W?V'V�E`Tpk�V3a�AN� ^ VXA�kqa!E�L V%1i<JEFko:[a�@OE�L�2 E ^ @4� ^ H 6 <?kvVZhiVZA���V�E/�iV3a
@lAzk�W?V���V�TpkoV!a�AU� ^ VZA8kpa E�LJV%1i<JEFko:[a�@OE�L 2nE ^ @8� ^ Q�SgV!a�ViH	��@BGwQ ��E[A�y k�:+E'LlVFT�TpV3avV��wkoVZA8k ��@lG?Q ��E�a2V ^ :`AJTU@OTpkoVXA�k
��@lkoW
koWwV+C�E[AwGzV3L EZL Q$� �`�`�=�P�
��AJy�@lA?G?Q

� � ��� CE� ��	 A � C D�� � D>�
G�� � A ��� ����� � � ��GI� G%� 	 ��� G A D

! �	� � & �>3����6&
C�:)E=ToTpV�ToT�koW?V%VW. V ^ k�:[m_koW?V&VZ>\b�@Mao@ ^ EZL&��@lAJyKTqkpa�V�ToT�mta�:=>#koWwVE����E[AJy koW?V>),+�>\:8y�V3LOT�:`A�koW?V%: ^ VFE[A
>\:8y�V3L H#�vV�a E[A�k�W?V+: ^ VFE[A�>z:8y�V!L	k:��@ ^ ViH0��@lkoW m :Fa ^ @lA?G 6�7 koWwV�k:�v:z>\:8y�V3L b�a�V�y�@ ^ koVFy ��@lAJy�Tpkqa�VFT�T'y�<8ao@lA?G
koWwV�bJV3a�@l:8ys|Z�={[�%��|X�`�`�?QxC�W?V�:=<?kob?<wk�T�:[m koW?V�: ^ VFEFA&>z:8y�V!L�m :[a ^ VFy 6�7 koW?Vg@Oy�VFEZLM@ BXVFyE��@lAJy�Tpkpa2VFToT'�t@ Q ViQ	k�W?V
�?a Tpk�� d ] �nTx:[m�k�W?V � e f�ywE[k�E �'�vV3a�V�LtEFkoV3a <JTpV�y�ko:&hiV3ao@Mm 7 koW?V\T:��@MLMLOT�mta�:=> koW?V�VX>zb�@Ma�@ ^ E�L3��@lAJysTqkpa2VFToT!Q
��@lG?Q � ^ :`>\bJEZa�VFT�k�W?V e?e CKmta�:=> k�W?Vg: ^ V�E[A&>z:8y8V3L y�ao@lhiVZA 6�7 koW?Vx@ty8VFE�LM@ BZVFy ��@BA�y Tqkpa2VFToT
��@lkoW&k�WJE[kxy�a�@lhiVZA
687 koW?V%m <�LML � e f Tpkqa�VFT�T3H�TqW?:%��@lA?G E�G`VZA?V!a!E�LML 7 ^ LB:*TpV&a�V3LOE[kq@l:`A�H�VFTqb�V ^ @OE�LML 7 @lAKk�W?V"�vVFTpk�V3a�A�E[A�y ^ VZA8kpa E�L
V%1i<JE[k�:[a�@tEZL�2nE ^ @4� ^ Q C�W�@OT
V�<JTpkq@8��VFT�k�W?Vz<�TpV\:[mxkoWwVz: ^ V�E[A)>\:8y�V3Lvyiao@lhiVZA 687 k�W?V @Oy�V�E�LM@ BZVFy Tpkqa�VFT�T�E=T�k�W?V
Tpk2E[AJywE�a!y%m :[a ^ :`>\bJEZao@lA?G\koW?V�VZ>\b�@Mao@ ^ EZL���@lAJy?T!Q

��@lG?Ql|Z�&TpW?:%�xT'k�W?V�T:��@MLMLOTg:[mvkoW?V e?e C mta�:=>Pk�W?V+: ^ V�E[A�>\:8y�V3L�m :[a ^ VFyE��@lkoW koWwV+VZ>\b�@Mao@ ^ EZL���@lAJy Tpkqa�VFT�T
mta�:=>�koWwV��'� >\:8y�V3L Q � T�TpVZVZA&@lA�koWwV ^ :[aoa2V3LOE[kq@B:=A�>%EFbQ����@lG?QB|X�`E ��HJkoW?V T��i@NLML�@OT G=:i:8y H,��@lkoWDE ^ :Faoa2V3LOE[kp@l:=A
:[mv:FhiV3a���Q � ^ :FhiV3ao@lA?G >�< ^ W�:[mvkoWwV���W?:[LlV�>\:8y�V3Lvy�:=>%EZ@lA�Q+C�WwV�W�@lG`W?VFTqk�T��i@NLML H�<wb�ko:%:FhiV3a���Q ��H : ^Z^ <�aoa2VFy
E[kxkoWwV ^ VZA�kqa!EZL�V%1i<JE[k�:[a�@tEZL�2 E ^ @4� ^ a�VXG[@l:`A�Q

� ^ :=>zbJEZao@OTp:=A&:[m�: ^ VFEFA%>\:8y�V3LOT�y�ao@lhiVZA 6�7 k�W?VgVZ>\b�@Mao@ ^ EZL,��@lAJy&Tqkpa�V�ToT mta2:`>�koW?V��'� >\:8y�V3L EFAJy%koWJEFk
mta�:=> k�W?V'),+ >\:8y�V3L ��E`T	k�W?VZA�> E`y�ViQ ��@lG?Ql|`|ZE�y�VZb�@ ^ knk�W?Vxy�@4. V3a�VZA ^ V�@lA%koW?V�>\:8y�V3L e?e C ^ :[aoa2V3LOE[kq@B:=A&T��i@MLMLtT
6 VZk:��VZVXA%koW?V-�'� >z:8y�V!L E[AJy&koW?V=),+ >\:8y�V3L���W?VXA k�W?V 7 �vV3a�V_VFE ^ W&hiV3ao@4�JVFy&EFGiE�@lAJTqkgkoWwV+Tqk�EFAJy?E�a y e?e CgQ
�J:[a_koW?V�V%1i<JE[k�:[ao@OEZL��vVFTpk�V3a�A�E[A�y ^ VZA8kpa!EZL�2nE ^ @8� ^ H?koW?V y�@4. V3a�VZA ^ V�� E`T�A?VZG[LM@lG[@ 6 LlViQ � T�>zVZA8kp@l:=A?VFy V�E�aoLM@lV3a�H
koW8@tTg@OT�b�a2: 6 E 6 L 7 y�<?V\ko:�koW?V\>%EZ@lA�L 7 LM@lA?VFEZa y 7 A�E[>�@ ^ T_@lA)k�W?V\V%1�<�E[ko:Fao@OE�L ��VFTqkoV3a2A)EFAJy ^ VXA�kqa!E�L 2nE ^ @4� ^ Q
C�W?VzLOEZa�G`V�Tpk y�@4. V!a�VZA ^ VFT+: ^Z^ <�a�a�VFy�@BA k�W?V&:/.0�UV61�<JEFko:Fao@OE�L�E�a2VFE`T�EFAJys@BA k�W?V&VFE`TqkoV3a2A)V%1i<JE[k�:[ao@OEZL&2nE ^ @4� ^ H
��W?V3a2V&koW?V �'� ��@lAJywTzkoVZA�y�VFy)ko:�:=<?kobJV3a�m :[a�> k�W?V>),+ ��@lAJywT3Q�C�W?V�> E6�8@l>�<?> ^ :[aoa2V3LOE[kq@B:=A y�@4. V3a�VZA ^ V

�



a�V�E ^ W?VFy���Q �[�&@BA koWwVzA?:Fa�k�WU�vVFTpk'a2VZG[@l:=A E�a2:`<?AJy�|Z�`��� d E[A�yK|Z��� ��Q�C�W?V�bJ:iTU@lkp@lhiV ^ :Faoa�V!LtEFkp@l:`A�T:��@MLML E�a�V�E`T
@lA�koW?V�:/.0� V%1�<�E[ko:Fao@OE�Lna2VZG[@l:`A�T�:Fm ��@lG?Ql|`|XE a2:`<?G=W�L 7 ^ :[@lA ^ @ty8VFy"��@lkoW�koWwV+bJ:iTU@Bkq@lhiV BZ:=AJE�L7��@lAJy�Tpkqa�VFT�TgT��i@MLMLtT
E[k�k�EZ@BAwVFy 687 k�W?V��'�R:FhiV3a-),+ @lA ��@lG?Q �FE8Q�C�W?V3a�V=��E=T'A?:&Tq< ^ WDE[GFa�VZVZ>\VZA8k 6 VZk:�vVZVZA ��@lG?Ql|`|ZE&EFAJy���@lG?Q �FE
@lAKk�W?V&VFE`TqkoV3a2A V61�<JEFko:Fao@OE�L�2nE ^ @8� ^ HH��WwV3a�V%k�W?V�T��i@MLNL�y�@4. V3a�VXA ^ VFT 6 VZk:��VXVZAM�'��E[A�y ),+ �vV3a�V&Tq>%EZLML'm :Fa
koWwV BZ:=AJE�LvTqkpa2VFToT!H 6 <?k'a2V3LOE[kq@BhiV!L 7 LOE�a�G=V m :Fa�koWwV e?e CgQ C�W�@OT ^ :`<�LOy 6 V\y8<?V+k�: k�W?V�m E ^ kgk�WJE[k'@lA�V%1i<JEFko:[a�@OE�L
��V�TpkoV!a�AQ2nE ^ @4� ^ H	k�W?V%: ^ VFEFA�@ ^ a�VFTqb�:=AJTpV%@OT+> E�@lA�L 7 Ll: ^ E�LML 7 m :Fa ^ V�y 6�7 k�W?V ��@lAJy�Tpkpa2VFToT!H���W?V3a2VFE`Tg@BA k�W?V
VFE=TpkoV!a�A52nE ^ @4� ^ H V%1i<JEFko:[a�@OE�Ln��V3Llhi@BA ��EZhiV�b�a2:`bJEFGiE[kq@l:`A�H	<?bN��V!LNLM@lA?G�E[A�y1hiV3a2kp@ ^ EZL	>�@4��@lA?G&EZa�V�k�W?:`<?G=W�k�k�:
b�a2VFy�:`>�@lAJE[A8kpL 7�^ :=A�kqa�:[L�k�W?V e?e C h=EZao@OE 6 @MLM@lk 7 � YxEFkokq@tTU@�|X�	���P��Q

C�W?V�y�@4. V3a2VZA ^ V'@lA%k�W?V e?e C +'� e V3aoa2:[a 6 VXk��vVZVZA\koW?Vx: ^ VFEFA&>z:8y�V!LtTvy�ao@lhiVZA 6�7 k�W?V'�'� E[AJy!),+ ��@lAJy
Tpkqa�VFT�T'� ��@lGwQB|`| 6 ��G=VZA?V3a E�LML 7 EFG[a2VZVFy ��@lkoW���@BGwQB|=|ZE�H?@ Q ViQ	W8@BG=W?V3a ^ :[a�a�V3LOEFkp@l:`A T:��@MLMLnEZa�VFE=T ^ :[a�a�VFTqbJ:`AJy�V�yE��@lkoW
Ll:%��V3a&+x� e V3aoa2:[axa�VZGF@B:=AJT3H E[A�y�hi@ ^ V�hiV3a!T�E�Q

I W�@MLlV�koWwV&E 6 :FhiV ^ :=>zbJEZao@OTp:=AJT �vV3a�V 6 E`TqVFy :=A koW?V%>\:8y�V3L : ^ VFEFA m :Fa ^ V�y ��@lk�W k�W?Vz@Oy�VFEZLM@ BXVFy ��@lAJy
Tpkqa�VFT�TzE=T�Tpk2E[AJy?EZa!y H�k�W?V ^ :`>\bJE�a�@OTp:`A�T 6 E`TqVFy):`A�koW?V&>\:8y�V3L�m :[a ^ VFyQ��@lkoW�koW?V � e f Tqkpa�V�ToT 7 @lV3LOy�VFy)k�W?V
ToEF>zV ^ :=A ^ Ll<JTU@B:=AJT�� A?:=kgTqW?:%��A,��QnI V+EZhiV3a E[G=VFy%koW?V�>\:8y�V3L e?e C m :[a ^ VFy 6�7 k�W?V�� e f Tpkqa�VFT�T3HJkoW?V-�'� E[AJy
koWwV ),+�Tpkpa2VFToTg:FhiV3a�k�W?V��'@KJAw:)| � �za�VXG[@l:`A�H E[AJy�koWwV���W?:[LlV%:%.#� V%1i<JE[k�:[a�@tEZL�2nE ^ @4� ^ @BA koWwV\Tp:`<wkoW(�U�`��� e �
|Z��� e Hi|Z�=��� d � �`����I�� E[A�y�@lA�koW?VvA?:[a2koW!�o|Z��� �Q���`��� ��Hi|X�`��� d � |Z�=����I�� ko:gG=VZk�koW?V	@lAJy�@lhi@ty8<JE�L e?e C�@BA�y�@ ^ VFT
:FhiV3a�k�W?VFTqV�E�a2VFE`T!Q;IK@lk�W�koWwV�: ^ VFE[A�>z:8y�V!L y�ao@lhiVZA 687 koW?V�� e f Tqkpa2VFToTxE`T�koW?V ^ :=>zb�E�ao@OTq:`A Tpk2E[AJywE�a!y H�k�W?V
^ :Faoa�V!LtEFkp@l:`ADT��i@MLNLOT;m :FaxkoW?V&�'� >z:8y�V!L���V!a�V_��Q�����HJ�8Q�� ��E[AJy&�8Q��`��a2VFTpbJV ^ kp@lhiV3L 7 @lA k�W?VFTqVg��EZa�VFE=T3H ^ :`>\bJE�a2VFy
��@lkoW ^ :[a�a�V3LOE[kq@l:`AJT':Fmv��Q ��|=HJ��Q��8|+EFAJy��8Q �w|�m :Fagk�W?V=),+ >z:8y8V3L�@lA�koWwV+T�E[>\V�E�a�V�E`T3Q

�qA Tp<w>z> E�a 7 H�<JTU@BAwG EsA?:=A�LM@BAwVFE�a�VZ>\b�@Mao@ ^ EZL�EFko>\:iTpbwW?V3ao@ ^ >\:8y�V3L_ko: y�ao@lhiV�koW?V�: ^ VFE[A�> @lG=W�k 6 ao@lA?G
>\:8y�VFTpk 6 VZA?VW�Jk�T m :Fa e?e C TU@l>�<�LOE[kp@l:=As@lAsk�W?V�:/.0� V%1�<�E[ko:Fao@OE�Lxkqa�:=b�@ ^ E�Lna�VXG[@l:`AJT�EFAJyD@lA koW?V�V�E`Tpk�V3a�A V%1i<JE6�
ko:Fao@OE�L72nE ^ @4� ^ Q �q>zb8a�:FhiVZ>\VZA�k2T�@BA�koW?V�V%1i<JEFko:[a�@OE�L7��VFTqkoV3a2A�EFAJy ^ VZA8kpa E�L�2nE ^ @4� ^ ��:`<8Lty 6 V+<?A�LM@S�iV3L 7 E=T k�W?V
y 7 AJE[>�@ ^ T�@BA�koW?V�TpVga�VZGF@l:`AJTxE[b?bJVFEZa�VFy&hiV3a 7 A?VFEZaoL 7 LM@BAwVFE�axmta�:=>�:`k�W?V3a�Tpko<�y�@lVFT � ViQ GwQnC�EFA?G\VZkxE�L Qv�`�`�=�P�2Q

� � 02!�7
5 *�<�7�0�<�7 � �>3����6&
C�W?V�S+r�a2VFy�@OTpkqao@ 6 <?kq@B:=Az@lA �vVFTpk�V3a�A�kpa2:`b�@ ^ EZL,2 E ^ @4� ^�^ EFA LlVFE=y+koW?V�VXhi:[Ll<?kp@l:=Az:Fm e?e C EFA?:`> E�LM@lVFT @lA\VFE`TqkoV3a2A
2nE ^ @4� ^ E[A�y�W�E`T 6 VZVZA �8A?:%��A%k�: 6 V�E[A%@l>zbJ:[a2k�EFA�k�m E ^ ko:Fa�@lA&koW?VgVXhi:[Ll<?kp@l:=A :Fm	> E[A 7�d � e?] VZb�@OTq:8y�VFT3Q �qA
bJEZa�kp@ ^ <8LtEZaFHJkoW?V_S+r�E[A?:=>%EZLM@BV�T':FhiV3avkoW?VgV61�<JEFko:Fao@OE�L 6 E[A�y ��� � k�:\��� e\^ E[A 6 V+E�hiV3a 7 G`:i:8y&b�a�V ^ <�a!Tq:[a�m :Fa
koWwV e?e C E[A?:=>%EZLN@lVFT'@lA�k�W?V��x@:JA?:i�za2VZG[@l:`AM�q~JV 6 @OE/� |X�	�`�8H�)�E[kq@Mm�VXkxE[k�|X�`�`�8H YxE�Ll> E`TqVFy?E�VZkgEZL�|X�`�F�U��Q�I V
koWwV3a�V3m :Fa�VxV���E[>�@BAwVFyzkoWwVgS+rs@lA&koWwVg: ^ VFEFA%>z:8y8V3L m :Fa ^ VFy ��@Bk�W%koWwV'��@lAJy&Tpkpa2VFToT	mta�:=> k�W?V'�'� >z:8y8V3L E[AJy

|Z�



mta�:=>Pk�W?V ),+0>z:8y8V3L QzC�WwV�S+r mta�:`> koW?V\: ^ VFEFAs>\:8y�V3L m :[a ^ VFy"��@lkoW koW?V+@Oy�VFEZLM@ BXVFy)Tpkqa�VFT�T'��E`Txk�E/�iVXA E`T
koWwV�hiV!ao@4� ^ EFkp@l:`ADTpk�EFAJy?EZa!y Q

C�W?V+S�r T��i@MLNLOT'mta�:=>�koWwV+: ^ VFEFA�m :[a ^ VFy ��@lkoW�koWwV��'�R>\:8y�V3L���@lAJy�Tpkqa�VFT�T � E`T'G=VZA?V3a E�LML 7�6 VZk�koV3axk�WJE[A
koWw:iTpV3��@lkoW�koWwV�),+ Tqkpa2VFToT m :[ank�W?V
��VFTqkoV3a2A�2nE ^ @4� ^;6 E`Tj@lA�H`@lA�bJEZa�kp@ ^ <8LtEZan@BA�k�W?V
��VFTqkoV3a2A�EFAJy ^ VZA8kpa E�LN2nE ^ @4� ^
:FhiV3a_koW?V�V%1i<JEFko:[a�@OE�L 6 EFAJy�:[m_|Z� � � ko: |X� � e ����@lG?Ql|Z�P�2Q �?a�:=> k�W?V�: ^ VFEFA�>z:8y8V3Lvy�a�@BhiVXA 6�7 koWwV+@ty8VFE�LM@ BZVFy
Tpkqa�VFT�T3H?k�W?V�S+r EFA?:`> E�LM@lVFT�EZhiV3a!EFG`VFy%:FhiV3a koW?V-��W?:FLBV�V%1i<JE[k�:[ao@OEZL�2nE ^ @4� ^ ��|Z�F�	� d � �����!IRH���� �$�j��� e �;LlVFy%k�W?V
: 6 TpV3a2hiVFyE�'@KJA?:i� e?e C E[A?:=>%EZLN@lVFT 6�7 �6� �%>z:=A�k�WJT�����@lG?QB|X�P�2QgC�W?V3@Ma ^ :[a�a�V3LOEFkp@l:`A ��V3a2V��8Q �F� E[AJy���Q ��� ��@lkoW
koWwV�S+rsLlVFE=y�@lA?G 687 ��E[AJy���>z:=A�k�WJT�a�VFTqb�V ^ kp@lhiV3L 7 Q C�W?Vg� �U>\:`A8koW�LOE[G ^ :[a�a�V3LOE[kq@l:`AJTn:[m�k�W?Vx: 6 TqV3a�hiVFy��x@:JA?:i�
e?e C EFA?:`> E�LM@lVFT�EFAJyzkoWwV'S+r @lAJy�V���EZhiV3a!EFG`VFy�:FhiV3a
��W?:FLBV�V%1i<JEFko:[a�@OE�L�2 E ^ @4� ^ m :[a koW?Vx: ^ VFEFA%>z:8y8V3LJm :[a ^ VFy
687 koWwV��'�L��@lAJy E[AJy 687 k�W?V ),+ ��@lAJy y�@Oy�@BA�y�@ ^ E[k�Vzk�W?V��'� ��@lAJy�ko:&WJEZhiV TjLM@lG`W8kpL 7s6 VZk�koV3a�T��i@NLML&� ��Q {`�
m :[a��'�REFAJy��8Q���� m :Fa�),+ �2Q

� � C A � �%F5��GIC A �

I V�WJEZhiV�V���E[>�@lA?VFyKkoWwV�b�:*ToTU@ 6 @NLM@lk 7 :[m�<JTU@lA?G EsAw:`A�LM@lA?VFEZa�VZ>\b�@Mao@ ^ EZL�E[k�>z:*Tpb?W?V!ao@ ^ >\:8y�V3Lxm :[a�W 7�6 ao@Oy
^ :=<?b�LlVFy�>z:8y�V!LNLM@lA?GwH 6�7 y�VXhiV3Ll:`b�@lA?G�EgA?VZ<�a E�L A?VZk:�v:[a �!���'�=��>z:8y8V3L?m :[avb�a2VFy�@ ^ kq@BAwG+koWwV ^ :`A8koVZ>\bJ:[a E[A?VZ:=<JT
��@lAJy�Tqkpa2VFToT
�JV3LOy�mta2:`>�koWwV�: ^ VFE[ADTpk�EFkoViHJEFAJy ^ :`>\bJE�a�@BAwG%koW?V-�'�R>\:8y�V3L���@lkoWDE LM@lA?VFEZaga�VXG[a�V�ToTj@l:=AM�*),+-�
>\:8y�V3L Q�fgb?bJV3a�: ^ VFEFAsW?V�E[k ^ :`A8koVXA�k=� S+r���mta2:`> EFAs: ^ VFE[A)>\:8y�V3L ��E`T'm :=<?AJy�ko: 6 V%E 6 VZkok�V3a�b�a�V�y�@ ^ ko:Fa
:[mxk�W?V ��@BA�y Tqkpa2VFToT�koWJEFA)koW?V>� : 6 TpV!a�hiVFy�:[a >z:8y�V!LNLlVFy0� e?e CgQ ] <�a�a2VFTp<�Llk2T�TpW?:%��V�y1k�WJE[k�koW?V ���0>z:8y�V!L
G`VXA?V3a!EZLML 7 W�E`y�TjLM@lG`W8kpL 7�6 VZk�koV3a�T:��@MLMLOT'@BA�b8a�VFy�@ ^ kq@lA?G&koW?V ^ :=A�k�VZ>\b�:Fa!EFA?VZ:`<�T$��@lAJysTqkpa2VFToT'k�WJE[A�k�W?V�TU@l>zb�LlV
),+ >\:8y�V3LJ@lAzk�W?V':%.0�UV%1i<JEFko:[a�@OE�L�kqa�:=b�@ ^ E�L 2nE ^ @4� ^ E[A�y @lA\koW?VxVFE`TqkoV3a2AzV61�<JEFko:Fao@OE�L 2nE ^ @4� ^ Hi>%EZ@lA�L 7 k�W�a�:=<?G`W
6 VZkok�V3axb�a2VFy�@ ^ kp@l:=AJT':[m koWwV+TqV ^ :=AJy�EFAJy%koW�@Ma!y ��@lAJy�Tpkqa�VFT�T�>z:8y�V�T3Q

I W?VZA�k�W?V
�'� E[AJy�),+�>z:8y8V3LJb�a2:8y�< ^ VFy���@lAJy�Tqkpa2VFToTqVFTB��V!a�V�<�TpVFy+k�:�y�ao@lhiVvkoW?Vv: ^ VFE[A\>\:8y�V3L HiTjLM@lG`W8kpL 7
6 VZkok�V3a e?e C T:��@MLMLOTB��V3a2V	m :`<?AJyg@lA�koW?Vn:/.0� V%1i<JE[k�:[ao@OEZLJkpa2:`b�@ ^ EZL02nE ^ @8� ^ E[A�y�@lA+k�W?V�VFE=Tpk�V3a�A�V%1i<JE[k�:[a�@tEZL02nE ^ @4� ^
��W?VZA&k�W?V'�'����@lAJywT �vV3a�Vg<�TpVFyz@lAJTpk�VFE`y&:[m koW?V=),+���@lAJywT3QnY�VZkok�V3axT:��@MLMLOT m :[axk�W?Vg>\:8y�V3L�S+rM�vV3a�V'm :=<?AJy
@lAzk�W?V���V�TpkoV!a�A\E[A�y ^ VXA�kqa!E�LwV%1i<JE[k�:[a�@tEZL 2nE ^ @4� ^ ��W?VZA�k�W?V��'� ��@lAJy?T��vV3a�V�<JTqVFy�@lAJTpk�VFE`y\:[m koW?V�),+ ��@lAJywT3Q
e @lA ^ V�k�W?VgS+r)@lA8hi:[LlhiVFT�koWwVgb�a�:8y8< ^ kx:[m koW?Vg<wb?bJV3ax: ^ VFEFA k�VZ>\b�V!a!E[k�<�a�V���@Bk�W�k�W?VgkoW8@ ^ �8A?VFToTn:[m koW?V�<?bwb�V!a
: ^ VFEFA�H�@lk+@OT�E�>z:Fa�V%A?:=A�LM@lA?VFE�a h=E�a�@tE 6 LlV�k�WJE[A)k�W?V e?e C � koW�@OT+> E 7 bJEZa�kpL 7 VW�?b�LOEZ@BAM��W 7 k�W?V%A?:=A�LM@lA?VFE�a
�'� >z:8y8V3L H ��W?VZA ^ :`>\bJEZa�VFy ��@lk�W k�W?V-),+�H�G=VZA?V3a E�LML 7 b�a�V�y�@ ^ koVFy%k�W?VgS+r 6 VZk�koV3a koWJEFA%koW?V e?e CgQ?Y�V ^ EF<JTpV
^ WJE[A?G=VFT'@lAsk�W?V�S+r @lAsk�W?V���VFTqkoV3a2A�V%1i<JE[k�:[ao@OEZL;a2VZG[@l:=A ^ E[A�LlVFE`y�ko: e?e C EFA?:`> E�LM@lVFT�@lA VFE`TqkoV3a2A52nE ^ @4� ^ H

|`|



koWwV�bJ:=koVZA8kp@OE�L T��i@MLML�@l>\b�a�:FhiVZ>\VZA8k m :FagS�r 687 �'� ^ :`<�LOy 6 V�:[m�@BA8koV!a�VFTqkZQ
� T�y�@OT ^ <JToTqVFy @lA C�E[A?G)VXk\E�L Q � �`�`�=�P�2H k�W?V3a2V�EZa�V�TpVXhiV3a!EZLxb�:*ToTU@ 6 LBV�a�V�E`Tp:=AJT���W 7 ��� m EZ@MLBV�yKko: TpWw:/�

>\:[a�V�TU@BG=A�@4� ^ EFA�k�@l>zb�a2:FhiVZ>zVXA�k2T;:FhiV3a&),+ @BA�koW?V_V%1�<�E[ko:Fao@OE�L72nE ^ @4� ^ m :[a&��@lAJy�Tqkpa2VFToT�EFAJy e?e CgQJC�W?V'�?a!Tqk
�UEFAJy k�W?V+>\:iTqk'b8a�: 6 E 6 LlV ��@OT�koWJEFkgkoWwV�a2V3LOE[kq@B:=A 6 VZk:�vVZVZA%k�W?V�Tq<�aom E ^ V+: ^ V�E[A�EFAJy k�W?V�EFko>\:iTqb?W?V3a2V�@lA�k�W?V
V%1i<JE[k�:[a�@tEZL
2nE ^ @4� ^ :FhiV3agk�W?V\TpV�E`Tp:=AJE�Lvkq@B>\V�T ^ E�LlV�@OT 6 E`TU@ ^ E�LML 7 LM@lA?VFEZaFH���@lkoW A?:`A8LN@lA?V�E�a�b�a�: ^ VFToTqVFTgb�LOE 7 @lA?G
:`A8L 7 >�@lA?:[axa�:FLBV�T3QvC�W?VgLN@lA?V�E�a�E=ToTp<w>zb?kq@l:`A5��E=T�E�LOTp:�Tp<?b?bJ:Fa�koV�y 6�7�� <?V�VZkxEZL*��|Z�=�[�U�2Q

C�W?V\TpV ^ :`AJy%a�VFE=Tp:=A�@tTxkoWJEFkgkoW?V y?E[k2Eza�V ^ :Fa!y?TxE�a2V�A?:`k�Ll:`A?G&VZAw:`<?G=W�Q'�'� @OT'>z:Fa�V ^ E[bJE 6 LlVzk�WJE[A ),+
6 <?k�k�W?V\y?E[k2Eza�V%1i<�@Ma�VZ>\VZA8k'@OT�E�LOTp: ^ :`AJTU@Oy�V3a!E 6 L 7 W8@BG=W?V3a�QzC�:&V��wkpa!E ^ kg>\:[a2Vzk�WJE[A koW?V+LM@lA?VFEZa+a2<�LlVFT'mta�:`>
koWwV+ywE[k�E8H�Ll:=A?G`V3a_a�V ^ :Fa!y?T�:FmnG`:i:8y51i<JEZLN@lk 7 ywE[k�E\E�a2V�A?VZVFy�V�y Q � T�YxE�a�AwVZkok�VZkxEZL Q �o|X�`�=�P� 6 <8@NLlk-),+R>\:8y�V3LOT
m :[av@lAJy�@lh�@Oy�<�E�L ^ EZLBVXAJy?E�ax>\:`A8koW�T3H ��V_E�LOTp:�k�VFTpk�VFyzVZ>\b�@Mao@ ^ EZL E[ko>\:iTqb?W?V3a�@ ^ >\:8y�V3LOT	m :[a�@lAJyi@Bhi@Oy�<JEZL TpVFE=Tp:`A�T3Q
� LlkoWw:`<?G=W koW?V TqVFE`Tq:`AJEZL\EFb?b�a�:*E ^ W ^ E[A @BA ^ Ll<Jy�V)k�W?V�V�. V ^ k%:Fm�k�W?V)yi@8. V3a2VZA8k 6 E`Tj@ ^ Tpk2E[koV�T�@lA yi@8. V3a2VZA8k
TpV�E`Tp:=AJT�:[m koW?V 7 VFE�a�H ��V_y�@OyzA?:=kH�JAJy\koW?Vx:FhiV3a!EZLNL ^ a2:iT�TK� h`EZLM@tywE[koV�y�E[Aw:`> E�L 7 T��i@MLMLtT 6 VZk�koV3avk�WJE[A%k�W?Vx>z:8y�V!L
y�VZhiV!LB:=bJVFy%<JTj@lA?G E�LML y?EFk�E �\k�W?V�kpa E`y�VZ:%. 6 V3@lA?G\koWJEFk 6�7 y�@lhi@tyi@BAwG%koW?V�y?E[k2E a2V ^ :[a y @lA�k�:\TpVFE=Tp:=AJT3H0��VgW�E�hiV
VZhiVZA\LBV�ToTxy?E[k2E k�: ^ :=AJTpkqa�< ^ k�VFE ^ W�TpVFE=Tp:`A�E�L >z:8y�V!LUQ

��@lAJE�LML 7 HnkoW?V �'��>z:8y8V3Ln@tT�Tpkq@NLML_E%a�<Jy�@l>\VZA8k�E�a 7 :`A?V�E[AJy1m <8a�koWwV3a�@B>\b�a2:[hiVX>zVZA8k�T�@BA koW?V ���0>z:8y�V!L
y�VFTU@lG`Az@OT;bJ:*ToTj@ 6 LlViQ e :�m EZaFHikoW?V&�'� WJE=T 6 VZVZA\<JTqVFyzE=T�E�A?:`A�LM@lA?VFEZa�a�VZGFa�VFT�Tj@l:`A >z:8y�V!LUQ	I :[a��+@OT;<?AJy8V3a � E 7
ko:xy8VZhiV3Ll:`b�E��'�)A?:=A�LM@BAwVFE�a ^ E[A?:=A�@ ^ E�L ^ :Faoa2V3LOE[kp@l:=A\E[AJEZL 7 Tj@OT�>\:8y�V3L H%��W�@ ^ W TpW?:=<�LOy�b�a2:Fh�@Oy�VvE�>z:Fa�V	:=b?kp@l> E�L
^ :=A?A?V ^ kq@l:`A 6 VZk:�vVZVZA%k�W?V�b�a�VFyi@ ^ ko:[a�E[A�y b�a2VFy�@ ^ k�EFAJy ��V3LOy?T3Q

� ��� A C � � � D�� � � � A �H�

I V�E�a2V'@lAJy�V 6 k�VFyzk�:+�'a�Q	��Q )	Q C � AJy�V3a Tp:=A&E[AJy\�'aFQ	� Q � Q YxEZLB> E`TqVFy?E'm :[axb8a�:Fh�@Oy�@lA?G�k�W?V3@Max� � LOE 7 V3a >z:8y�V!L
^ :8y�V*Q�C�W�@OT$��:Fa � ��E=T'Tq<?b?bJ:[a2koVFy 687 GFa!E[A8k�T�ko:\IRQJS�Tj@lVZW&mta�:`> koW?V=��E[k�<�a!EZL e8^ @BVXA ^ VFT�EFAJy d A?GF@BAwVZV3ao@lA?G
+xVFTpVFEZa ^ W rn:=<?A ^ @ML :[mnrvE[A�E`y?E8HJE[AJy d A�hi@Ma�:=A?>zVXA�k�rvE[A�E`y?ENTJE[AJy 687 Y�ao@lkp@OTpW�rn:=<?A ^ @ML � a E[A8k'rnS ���`�=�`�8|Z�[�
ko:\�\Q�S�EZ@lA?VFTxE[AJy&9�Q?C�E[A?GwQ

� � � ���'� � A ��� �

� AJy�V3a Tp:`A��-)8CgHF� ^ r	a�VFEZa 7 � 2Q��|Z�	�=�P� e Ll:%��L 7 b�a2:`bJEFGiEFkp@lA?G�y�@OTpk�<�a 6 EFA ^ VFT @lA�E ^ :`<?b8LBV�y�: ^ VFEFAU�jE[ko>\:iTqb?W?V3a2V
>\:8y�V3L Qn� � ko>\:iT e8^ @��i�NO�{8|Z� �q{=�`�

|Z�



YxEZa�AJTqko:=A ��� H�rn:iE[<wkoW?:Fa!T5�o|X�`�[�N�!) :`A?G%� LlVFE=y TqVFE`Tq:`AJEZLgm :[a2V ^ E`Tqk�T*�UI W?V!a�V y�:Q�vV�Tqk�E[A�y�� Y�<�LML � >\V3a
��VZk�VZ:[a e : ^ ���UOv�`�=� ���j��|=|3�

YxEZLl>%E=TpVFy?E�� � H � A�y�V3a!Tq:`A%� )�CgH8E[A�yz��EZhiV 7 ��� �o|Z�=�[�N� d � e?] b�a2VFy�@ ^ kp@l:=A%<JTj@lA?G\E�y 7 AJEF> @ ^ EZL : ^ VFE[A
>\:8y�V3L ^ :=<?b�LlVFy&ko:\Tpk2E[kq@tTqkp@ ^ EZLvE[k�>z:*Tpb?W?V!a�VFT!Q�C�V3LMLl<JT �*{ � O?�*� �W�q�8|`|

���
H���EZhiV 7 ���\H � AJy�V!a!Tp:=As� )�C �o|X�`�`� �g�gV ^ E`y?EZLxEFAJy)TpV�E`Tp:=AJE�L �gVZbJVZAJy8VZA ^ V\:[m d � e?] b�a�VFyi@ ^ kp@l:`A
T:��@MLML Q�� r	LM@l> �UOv� ���`�6�j� �*|Z�

YxEZa�A?VXkok�C
2 H )�EFkp@Mmn� H � a!E[W�E[> � d H ��L �<?G=V3L�� HU2nE BFE[A e H�I W�@lk�V�I ��|Z�=�`�P� d � e?] E[A�y d � ew] a2V3LOE[k�VFy
b�a2VFy�@ ^ k2E 6 @MLM@lk 7 H#2nEZa�kX| O
2 a2VFy�@ ^ kq@B:=A�:[m V%1i<JE[k�:[ao@OEZLnTqVFEzTq<�aom E ^ V�koVZ>\bJV3a!EFko<�a2V-��@Bk�W�E�W 786 a�@ty ^ :=<?b�LlVFy
: ^ V�E[AU�jE[k�>z:*Tpb?W?V!a�V+>\:8y�V3L Qn� r	LM@l> {NO�|Z�F�i�6�2|Z�={`{

YxEFkokq@tTqkp@ � e �o|Z���	� �&� 7 A�E[>�@ ^ T�E[AJy k�W?V3a2>z:8y 7 AJEF> @ ^ T&:[m�E ��EZa�>�@lA?G VZhiVZA8kz@lA E ^ :=<?b�LlVFy kqa�:`b8@ ^ E�L
EFko>\:iTpbwW?V3a�VW�U: ^ V�E[A�>\:8y�V3L Qn� � ko>\:iT e�^ @��i�NO����	�`� �q�=��|X��Q

Y�LOEFA ��Y�H,�gVZV!LN@lA �i��H � <?kCB3LlV3a�� ��|Z�`��� � d Tqkp@l> E[kp@lA?G�k�W?V�V�. V ^ k_:[mxTqko: ^ WJE`Tqkp@ ^ ��@lAJy)Tqkpa2VFToT'm :[a ^ @lA?G�:=A
d � e?] @Maoa�VXG`<�LOE�a�@lk 7 Q�� r	LM@l> |Z�NO'|!� �F� ��|!���={

��E�hiV 7 H����\H �qA?VFTp:=A e H YxEZLB> E`TqVFy?E%� � ��|Z�=�[�U� e @l>�<�LOEFkp@l:`A EFAJy�W�@lAJy ^ E`Tpk2T�:Fm�kqa�:=b�@ ^ E�L
2 E ^ @4� ^z]_^ VFEFA
@lA8koV3a E[A?A8<JE�L�h=EZao@OE 6 @MLM@lk 7 QxC V3LMLl<JT��i{ � O��*�`� �U�=� �

� @MLML�S�HJuvE�a2k�E�a y + ��|Z�=��|/� �qA�k�V3a!y�V ^ E`y?EZL	:*T ^ @MLMLOE[kq@B:=AJT\E[AJy�koW?V ��EZa�>�@lA?G&kpa�VXAJy @lA)G[Ll: 6 E�L�k�VZ>\b�V!a!E[k�<�a�V
kq@B>\V�TpV3a�@lVFT3Q
��E[k�<�a�V��=�`�UOv�`�F�/�j�`���

� :FLty8VZA 6 V3a2G&Y�H ] � Y�ao@lVZA&�i�5��|Z�	�8|/�xC;@l>\V�EFAJy�TpbJE ^ V+h=EZao@OE 6 @MLM@lk 7 :[mnkqa�:`b8@ ^ E�LnbJE ^ @4� ^ ��@lAJy�Tqkpa2VFToT!Q ��:=A
I VFE�+xVZh�|Z�=�UOx|`|X�`�6�2|Z�=� �

� :*T���EF> @_Y���H e W8< �iLtE��(�o|Z�=��|%��2	a�V�y�@ ^ k�E 6 @MLN@lk 7 :Fm�E ^ :`<?b�LlVFy : ^ VFEFAU�qEFko>\:iTqb?W?V3a2V >\:8y�V3L Q)� r	LM@B> � O
� �q�=��Q

S�Tj@lVZWKI IRHnEFAJyKC�E[AwGsY �o|X�`�	� � � b?b8L 7 @lA?G)A?VX<�a!EZLxA?VZk:��:Fa � >z:8y�V!LtT\ko:�b�a2VFy�@ ^ kp@l:=A E[AJy�E[AJEZL 7 Tj@OT @lA
>\VZkoVX:[a�:FLl:`G 7 EFAJy : ^ V�E[A?:=G[a!EFb?W 7 Q;Y�<8LNL � >zV3a ��VZkoVX:[a e : ^ �F�UOx| �=�`� ��| � �F�8Q

)�EFkp@Mm�� H�YxE�a2A?VZk�k+C
2 H;rvEFA?V%� � H ��L��<wG`V3Lx� H � a!EFWJE[> � d H�hi:=A e ko:Fa ^ W)S�H � <)� � e EFAJy e Q d QM~JV 6 @OE/�
��|Z�`�F�U� � a2VZh�@lV � :[m d � e?] b�a�VFyi@ ^ kp@l:`A Tqko<Jy�@lVFT!Q r	LM@l> E[koV�� 7 A��NO'|X{ �W��|��F�

|Z�



�
�JH Y�@BV!a ^ EF>zb%�JHihi:=A e ko:Fa ^ W%S�H8� ^ 2nWJE`y�VXA%���JHi��@Ma�� d �o|Z�=�`� � e @l>�<�LOE[kp@l:=A�:[m d � e?] � a�V3LOE[k�VFy%Tq<�aom E ^ V

��@lAJy�E[A?:=>%EZLN@lVFT&��@Bk�W�EFA�E[k�>z:*Tpb?WwV3ao@ ^ � rn� m :Fa ^ V�y 687 : 6 TqV3a�hiVFy e?e CgQ?��r	LM@B> �NOn�`�`� �q�=��|=Q

�
�JH	��L �<?G`V!LJ� �o|X�`�8|/� � A �qA�hiVFTqkp@lGiEFkp@l:`A�:Fm e W?:[a2k��R+gEFA?G`V ^ LN@l> E[k�V�b�a2VFy�@ ^ k�E 6 @MLM@Bk 7 @lA�koWwV�C a�:=b�@ ^ E�L 2nE ^ @4� ^ Q
� � VZ:`b?W 7 T +xVFT��`{NO��={`{8| �j�`{ ����Q

�
�JH � a E[WJEF> � d �o|Z�=�`� ��Sg:%� >�< ^ W b�a�V�y�@ ^ kp@lhiV�T��i@MLNLOT @OT ^ :`A8k�EZ@lA?VFys@lAKkoWwV%koW?V!a�> E�L_Tpkqa�< ^ ko<�a2V%:[m�EFA
]_^ VFEFA�@ ^ � rn� ��� 2nW 7 T ]_^ VFEFA?:`GFa��=�UOv�`��| �q�={`�

�
�JH�u'@MLMLS��: ^ � � �o|X�`�=�P� �qA�k�V3a!EFA?A�<�E�Lnh=E�a�@OE 6 @MLM@lk 7 E`T�TU@B>�<8LtEFkoVFy�@lA ^ :`<wb�LlVFy1: ^ VFE[AU�jE[k�>z:*Tpb?WwV3a�V\>z:8y8V3L Q
�\� E�a ei7 Tpk�| On�8| �j{`�

��@MLMLlV3a � �JH`YxE�a2A?VZkok C
2	H � a!EFWJE[> � d �o|X�`�`� � � ^ :=>zb�E�ao@OTq:`A%:Fm�Tp:=>zV�kqa�:=b�@ ^ E�L : ^ VFEFA%>\:8y�V3LOT�O�S'@lAJy ^ E=Tpk
e �i@MLMLnEFAJy d L��'@KJAw: d hi:[Ll<?kq@l:`A�Q��!2;W 7 T ]g^ VFE[A?:=G`V3a_�=�UOx|Z�=� ���2|Z�=��|

�_VZV3LM@lA��i� ��|Z�=�`�P� � W 786 ao@Oy ^ :`<?b�LlVFy&G`VZAwV3a!EZL ^ @Ma ^ <�LOEFkp@l:`A�>\:8y�V3L�m :[a d L7�'@:JA?:&Tqko<Jyi@BV�T3Q�� � k�>z:*T e8^ @ �NO
{��Z�/�j{`�=�

]x6 V3a2W�< 6 V3a �i� �o|X�	���P� � A�EFkpLOE`T 6 E`TpV�y :=A r ]x� � e y?E[k2E`TpVXk O&koW?V 6 <Jy�G`VXk�T�:[m�W?V�E[kZH 6 <?: 7 EFA ^37 E[AJy
k�<�a 6 <8LBVXA ^ V��i@lA?VZkq@ ^ VZA?V3a2G 7 EFk'k�W?V�Tp<�a�m E ^ V�:[mnk�W?V�G[Ll: 6 E�Lv: ^ VFEFA�H?� E6�N�*2	LOE[A �P� �qAJTpkq@Bk�<?koV�m <�ax��VZk�VZ:/�
a2:[Ll:`GF@BV*H,+'VXb�:Fa�k��g:wQB|X�

2 E�Ll>zV!a�C
� H � AJy�V!a!Tp:=As� )�C �o|Z�=�[�N��C�W?V\b�a�:*TpbJV ^ k2T'm :[a TpVFE=Tp:=AJE�Lvm :[a�V ^ E`Tqkp@lA?GE� � a�VXh�@lV � bJE[bJV3a�Q � �
+x: 7 ��VZk�T ^ @ � O �F�=�6� �F�=�

e LB<wk B�+�Q�VZk_E�L |Z�	�=�UO_C�W?V%rn:`>\b�a�VXW?VZAJTU@BhiV�: ^ VFEFAU�qEFko>\:iTqb?W?V3a2V%y?EFk�E%TqVZk�a�V3LlVFE=TpViQ �WO r	LM@l>%EFkoV +'VFTqVFE�a ^ W
2	a�:=G[a E[>�H d +�) c � ]x�_� H�Y�:=<�LOy�V3aFHMr ] H��`�Fb?b�Q

e*7 < S$� S�H,�gVZV!LN@lA �i��H � <?kCB3LlV3a�� ��|Z�`�=�P� e V�E`Tp:=AJE�L EFAJy �qA�k�V3a!EFA?A8<JE�Lnh=EZao@OE 6 @MLM@lk 7 @lA)E%W 7�6 a�@Oy ^ :=<?b�LlVFy
� rn� Q?�&r	LN@l> �UOv��|X��| �q�8|3�i�

C�E[AwG%Y�H?S�Tj@lVZW H�I IRHJ��:`AJEFWJE[A � S�HJE[AJy�C�EFA?GiEFA?G �nC � �`�`�=�P��O e VFE`Tq:`AJEZLnb�a�V�y�@ ^ kp@l:`A�T�:FmvTpV�EzTq<�aom E ^ V
k�VZ>zbJV3a E[k�<�a�VFT'@lA koW?V\kpa2:`b�@ ^ EZL�b�E ^ @4� ^

�
� ^ :=>zb�E�ao@lA?G�AwVZ<�a!EZLvA?VZk:��:Fa �wTgE[AJy ^ E[A?:=A�@ ^ E�L ^ :Faoa2V3LOE[kp@l:=A

EFAJE�L 7 Tj@OT3Q���r	LN@l> |Z�NO���� �W�q�=�`�

|3�



C�E[AwGiE[AwG��nCgH�S�Tj@lVZW I IRH	C�E[A?G Y �o|X�`���`EP� �J:[a2V ^ E`Tqkp@lA?G�a�VZGF@l:`AJEZL�TqVFE�Tp<�a�m E ^ V koVZ>\bJV3a!EFko<�a2VFT�:Fmgk�W?V
kqa�:`b8@ ^%687 AwVZ<�a!EZLxA?VZk:��:Fa ��>\:8y�V3LOT3H3��@Bk�WM��@BA�yKTpkqa�VFT�T+EFAJyKTqVFE�LlVZhiV3L b�a�V�ToTp<8a�V&E=T b�a2VFy�@ ^ k�:[a!T!Q��JQ
� VZ:=b?W 7 T3Q +'V�Tg|Z�`�NO ����|=| � �F�`�=�

�
�JHxC�E[A?G)Y�H	��:=AJE[W�E[A � S�H	S�TU@BVXWKI I �o|X�`�	� 6 � �J:[a2V ^ E=Tpkp@lA?G d � e?] VXhiVZA�k2T�O�E1AwVZ<�a!EZLgAwVZk:��:[a��P�
V��wkoVXAJy�VFy d�] ��E[b?b8a�:iE ^ W Q;��r	LM@l> |`| O��=�6� �?|

hi:=A e ko:[a ^ W\S�H�~0��@lV3a T �	I ��|Z�`�=�P� e k2E[kq@tTqkp@ ^ EZL � AJEZL 7 TU@tT	@lA�r	LM@B> E[k�V'+xVFTpVFEZa ^ W�Q;rvEF> 6 ao@Oy�G=ViH?rvE[> 6 a�@Oy�G`V
fgA8@Bh Q�2	aFQlH?���[�=b?b�Q

I W8@Bk�V+I Y�H 2nE BFE[A eid �o|X�	��� ��S'@lAJy ^ E`Tqk c m :Fa�V ^ E`Tpkx:[m d � e?] VZhiVXA�k2T 6 E=TpVFy&<?bJ:`A�koWwV�a2VFy�@OTpkqao@ 6 <?kq@l:`A :[m
: 6 TpV3a2hiVFy�E[A�y�>z:8y�V!LnW?VFEFk ^ :`A8koVXA�k'@lA�k�W?V���VFTqkoV3a2A�kpa2:`b�@ ^ EZL
2 E ^ @4� ^ H |Z�`{F�/� �`{8Q � 2nW 7 T ]_^ V�E[A?:=G[a
|�� Ov�`{[�%�q���`�

I <��&�US�H � AJy8V3a!Tq:`A�� )�CgH ��E�hiV 7 ��� ��|Z�`�F�U� d � e?] b�a�VFyi@ ^ kp@l:`A�V��wbJV3ao@l>\VZA8k�T�<JTj@lA?G&E\Tj@l>\b�LlV�: ^ VFEFAU�
EFko>\:iTpbwW?V3a�V�>\:8y�V3L QvC V3LMLl<JT'�*� � O?�*{[�%�U� �`�

� <?Vg9�HJrvE[A?V�� � H?~JV 6 @OE%� eid H�Y�Ll<?>\VZA8koWJEZL���Y���|Z�=�[�U� ] A&koW?Vgb8a�VFy�@ ^ kq@l:`A&:[m d � e?] O?E�Tqko<Jy 7 ��@lkoWDE
Ll:%� :[a y�V3ax� EZa �i:Fh%>\:8y�V3L Q�C�V3LMLl<JT��i{ � OJ��|Z� �q�=�	�

~JV 6 @OE/� eid ��|Z���`�P� ]_^ VFE[A8@ ^ WwVFE[k ^ :=A�k�VZA�k h`EZao@OE 6 @NLM@lk 7 E[A�y d L-�'@KJA?: ^37w^ LlVFT!Q �M2;W 7 T ]_^ V�E[A?:=G[a |Z�NO
� �F�6� ���={

|Z�



� � G � F>� � � 	 �"�
G C A

�������
	���) : ^ E[kq@B:=As:FmnkoWwV�h=EZao@l:`<JT�: ^ VFEFA�@ ^ a�VZGF@l:`AJT�<JTpV�y @lA�koW?V�E[A�E�L 7 TU@OT3Q
���������
� � A�VW�JEF>zb�LlV�:FmxE%A?VZ<�a E�LnAwVZk:��:[a���>\:8y�V3L HB��WwV3a�V�k�W?V3a�V\EZa�V�m :`<�a�A?VZ<�a2:`AJTg@BA koWwV+@BAwb?<?k
LOE 7 V3aFH?k�W�a�VXV�@lA�koW?V�W�@Oy?y�VXA LOE 7 V3aFHJEFAJy :=A?V�@lA�k�W?V�:`<?k�b?<?k�LOE 7 V!aFQvC�W?V�bJE�a E[>\VZkoV3a T 3 / ) E[A�y J3 ) E�a2V
k�W?V'��V!@BG=W�k2T3HwE[AJy 5 ) EFAJy J5xE�a2VgkoW?V 6 @OE`TpV�T3QvC�W?VgbJEZa!E[>\VZk�V3a!T 5 ) E[A�y J5 ^ E[A�E�LOTp: 6 V'a2VZGiEZa!y�V�y E=T;k�W?V
�vV3@lG`W8k�T�m :[a ^ :=AJTpk2E[A8k @lA?b?<wk�T�:[mnh=E�Ll<?V |`Q
����������� C�W?V �?a Tpk d�] � >\:8y�V%m :[a � EP��k�W?V%W?VFEFk ^ :=A�k�VZA8k � S�r��'mta�:=> k�W?V%: ^ V�E[A >z:8y8V3Lxy�a�@lhiVZA
687 k�W?V � e f ��@lAJy Tpkpa2VFToT!H
� 6 �xkoWwV � e f BZ:=AJE�L3��@lAJy)Tqkpa2VFToT�E[A�y � ^ � koW?V\>zV!ao@Oy�@l:`AJEZL���@lAJy)Tqkpa2VFToT!Q
�gVXGiE[kq@lhiV ^ :`A8ko:=<�a!TgEZa�V\TqW?:%��A)E=Tgy?E`TqW?VFy ^ <�a2hiVFT'EFAJy BZV3a�: ^ :=A�k�:`<�a T�E=Tgy�:=kokoV�y ^ <8a�hiVFT!Q�rn:`A8ko:=<�a
@lA8koV3a2h`EZL��R�8Q���|=Q
����������� � EP�xC�WwV �?a Tpkg>\:8y�V�:[m koW?V�BZ:=AJE�L7��@lAJy Tpkpa2VFToT�b�Ll:`k�koVFy E`T_E m <?A ^ kq@l:`A�:[mvk�W?V+k�W�@Ma!y�>\:8y�V
:FmxkoW?V ewe CgH�E[AJy � 6 �gkoWwV%TqV ^ :`A�ys>z:8y8V%:[mxk�W?V'BZ:=AJE�L ��@BA�y Tqkpa2VFToT�hiV3a!Tq<JTgkoW?V �wa!Tpk�>z:8y8V%:[mxk�W?V
e?e CgQ?C�W?Vg: 6 TpV!a�h=E[kq@B:=AJTxE�a�V�TpW?:%��A�E`T�y�:=k�TWT�koWwV�Tj@l>�<�LOE[k�VFy'BZ:`A�E�L���@lAJy&Tqkpa�V�ToT�>\:8y�V'mta�:=> k�W?V'�'�
>\:8y�V3L�@OT�@BA�y�@ ^ E[k�VFy 687 koWwV+Tq>%EZLML ^ @Ma ^ LlVFT�E[AJy%mta�:=>�koW?V=),+R>\:8y�V3L 687 koW?V�Tqkpa!EZ@lG`W8k LM@lA?VFT!Q
���������
� r	a�:iT�TK� h=E�LM@Oy?E`koVFy E[Aw:`> E�L 7�^ :[a�a�V3LOE[kq@l:`A 6 VZk:��VZVXA%koW?V�b�a2VFy�@ ^ k�VFy ��@BA�y�Tpkpa2VFToT 687 �'� ����@lkoW
>\:8y�V3L S+r E`T;b8a�VFy�@ ^ k�:[a T �nEFAJy�koW?V�@Oy�VFE�LM@ BZVFy ��@lAJy%Tqkpa2VFToT&� @ Q ViQ�koW?V � e f ��@lAJy&Tqkpa�V�ToT���@lkoW%:=A�L 7 k�W?V
�?a Tpk�� d�] � >z:8y8VFT ��O��UEP�@BZ:`AJEZL Tpkpa2VFToT!H�E[A�y � 6 ��>\V3ao@Oy�@l:`A�E�L Tpkqa�VFT�T3Qzrn:=A�k�:`<�a�@lA�k�V3a�h=EZL �_�8QB|`Q C�W?V
TqVFE`Tq:`AJEZL ^37w^ LlV�WJE`T 6 VZVZA%a�VX>z:FhiVFyzb8ao@l:[a_ko:�k�W?V�E[AJEZL 7 Tj@OT!H�E[AJy%@lA�E�LML�m :[LMLl:%��@BAwG > E[b�T3Q
����������� C�WwV+Tq<?>�:[mvT 1�<�E�a�V�y V3a�a�:[a=� e?eid �v:[mnk�W?V�b�a�VFyi@ ^ koVFy ��@BA�y�Tpkqa�VFT�T 687 �'�RhiV3a�@4�JVFy&E[G*E�@lAJTpk
k�W?V @Oy�V�E�LM@ BZVFy ��@lAJy%Tqkpa2VFToTWO��UEP��BZ:=AJE�L Tqkpa�V�ToT3HwE[AJy>� 6 ��>\V3ao@Oy�@l:`A�E�L�Tqkpa2VFToT!Q�rn:`A8ko:`<8a;@lA8koV3a2h=E�L �_��Q���� �
>����FQ
���������
��C�WwV ^ :Faoa2V3LOE[kp@l:=A 6 VZk:��VZVZA�koW?V&��@lAJy\Tpkpa2VFToT	b�a2VFy�@ ^ k�VFy 6�7 koW?V����K>\:8y�V3L E[AJy�koWwV�@ty8VFE�LM@ BZVFy
Tqkpa�V�ToTz>�@lA�<JT\koW?V ^ :Faoa2V3LOE[kp@l:=A 6 VZk:��VXVZAKk�W?V5��@lAJy Tqkpa2VFToTzb8a�VFy�@ ^ k�VFy 687 k�W?V ),+P>\:8y�V3L�E[AJyKk�W?V
@Oy�VFEZLM@ BXVFy ��@lAJy%Tqkpa�V�ToT3Him :[a6O
�UE ��BZ:=AJE�L Tqkpa�V�ToT3H8EFAJy"� 6 ��>\V3a�@tyi@B:=AJE�L Tpkqa�VFT�T3Q�rn:`A8ko:=<�a�@lA8koV3a2h=E�L�� ��Q �`�8Q
C�W?V�BXV3a�: ^ :`A8ko:=<�a!T_E�a�V�k�W?V�y8:`kok�VFy ^ <�a2hiVFT3H0��W�@MLlVzk�W?V+AwVZGiEFkp@lhiV ^ :`A8ko:=<�a!T_E�a�V�k�W?V�ywE`TpWwVFy ^ <�a2hiVFT3Q
2	:*Tj@lkp@lhiV�h`EZLl<?VFT�>zVFEFAJT�koWwV ���}b8a�VFy�@ ^ k�VFy ��@lAJy�Tqkpa�V�ToT�@tT�:`<wkobJV3aom :Fa�>�@lA?Gzk�W?V=),+R:`A?ViQ
����������� C�W?V e?e*d :[m koW?V-�'� ��@lAJy�Tqkpa2VFToT�>�@lA�<JT�koWwV eweid :[m koW?V=),+ ��@lAJy�Tqkpa2VFToT!H�� 6 :`k�W�hiV3ao@4�JVFy
EFGiE�@lAJTqk�koW?V�@Oy�VFEZLN@ BZV�y ��@lAJy Tpkpa2VFToT ��H�m :[a%O �UE �4BZ:=AJE�L Tqkpa�V�ToT3H E[AJyM� 6 �g>\V3ao@Oy�@l:`A�E�LxTqkpa2VFToT!Q rn:`A8ko:=<�a

|Z{



@lA8koV3a2h`EZL �g�8Q��=� � � >����FQ��gVXGiE[kq@lhiVgh=E�Ll<?VFT�>zV�E[AJTnkoW?V-�'� b�a�V�y�@ ^ koVFy ��@lAJy&Tpkqa�VFT�T;@OT :=<?kobJV3a�m :[a�>�@lA?G
k�W?V=),+}:=A?ViQ
����������� � ^ :`>\bJE�a�@tTq:`A :Fm�k�W?V�>z:8y8V3L e?e C 6 VZk:��VZVZA k�W?V�: ^ VFEFA >\:8y�V3L y�a�@lhiVZA 6�7 koW?V � e f
��@lAJy Tpkqa�VFT�T�EFAJy�koWJEFk+yiao@lhiVZA 687 koWwV @Oy�VFEZLM@ BXVFysTqkpa2VFToT�� @ Q ViQ���@lkoW :`A�L 7 k�W?V��?a!Tqk�� d�] �nT ��H 6�7 �UE �
^ :Faoa2V3LOE[kp@l:=AM� ^ :=A�k�:`<�a�@lA8koV3a2h`EZL �g�8QB|%��H E[AJy � 6 �
+x� e V3aoa2:[a=� ^ :`A8ko:`<8a'@lA8koV3a2h`EZL��_��Q����3r��2Q
�������
	�� � � ^ a2:iToT*�Uh=EZLN@Oy?EFkoVFy ^ :`>\bJE�a�@OTp:`A :[m koW?V�: ^ V�E[A�>\:8y�V3L e?e C 6 VZk:��VXVZA�k�WJE[k_y�ao@lhiVZA 6�7 k�W?V
@Oy�VFEZLM@ BXVFy"��@lAJy�Tpkqa�VFT�TgE[AJy&koWJEFk�y�a�@BhiVXA 687 koW?V�VZ>\b�@Mao@ ^ E�L7��@lAJy�Tpkqa�VFT�T mta2:`>�koWwV��'�R>\:8y�V3L ����@lkoW
S+r E=T+b�a�V�y�@ ^ ko:Fa!T �2H 6�7 �UE � ^ :[a�a�V3LOEFkp@l:`A<� ^ :=A�k�:`<�a�@BA8koV!a�h=E�L �_��Q �`�P�2H�EFAJy � 6 �-+x� e V3a�a�:Fa � ^ :`A8ko:`<8a
@lA8koV3a2h`EZL �g�8QB|��Zr���Q
�������
	�	 � C�WwV�T��i@MLML y�@4. V!a�VZA ^ VFT @lA&koWwV�>\:8y�V3L ewe C 6 VZk:��VZVXA%koW?V�>\:8y�V3L y�a�@lhiVZA 6�7 koW?V-�'� >z:8y�V!L
��@lAJy Tpkqa�VFT�T�EFAJy�koWJEFk�y�ao@lhiVZA 687 k�W?V ),+0>\:8y�V3LvTqkpa�V�ToT3H ��@Bk�W 6 :=koW >z:8y�V!L e?e C�TghiV3a�@8��VFy�E[G*E�@lAJTpk
k�W?V�Tqk�E[A�y?E�a y e?e CgH	@ Q ViQ k�W?V e?e C mta�:=> k�W?V�>\:8y�V3L�yiao@lhiVZA 687 k�W?V @Oy�V�E�LM@ BZVFy ��@BA�y Tqkpa�V�ToT�O(�UE �
^ :Faoa2V3LOE[kp@l:=A T��i@MLNL;y�@4. V!a�VZA ^ V �prn:`A8ko:=<�a�@lA�k�V3a�h=E�L � ��Q��=�P�2H�EFAJyQ� 6 ��+'� e V!aoa�:Fa�y�@4. V3a�VXA ^ V � ^ :`A8ko:`<8a
@lA8koV3a2h`EZL �g�8Q��=� � r���Q,2	:*Tj@lkp@lhiV�a�VZGF@l:`AJT�@lA(�UEP��@lAJy�@ ^ EFkoV ����E[W?VFE=y1:Fm&),+�H���W�@MLBV A?VZGiEFkp@lhiV�a�VZGF@B:=A1@lA
� 6 �	@lAJy�@ ^ E[k�V��'� EFW?VFE`y&:[m ),++Q
�������
	 � � r	a�:*ToTK� h=E�LM@Oy?E[k�VFy)T:��@MLMLvy�@4. V3a�VXA ^ VFT @lA�k�W?V+>\:8y�V3LnS�r 6 VZk:��VZVZA�koW?V�: ^ VFEFA�>z:8y�V!Lny�a�@lhiVZA
687 �'� >\:8y�V3L
��@lAJy�Tqkpa2VFToT�E[A�y�koWJEFk�y�ao@lhiVZA 687 koW?V ),+ >z:8y8V3LnTqkpa2VFToT!H 6 :`koW hiV3a�@8��VFy�EFGiE�@lAJTqk+k�W?V
>\:8y�V3L S+r y�ao@lhiVZA 6�7 koW?V�@Oy�VFE�LM@ BZVFy5��@lAJy Tpkpa2VFToTWO-�UEP� ^ :Faoa2V3LOE[kp@l:=A)y�@4. V3a2VZA ^ V!� ^ :=A�k�:`<�ag@lA8koV3a2h=E�L��
�8Q��`� ��H � 6 ��+x� e V3aoa2:[a y�@4. V3a�VZA ^ V�� ^ :`A8ko:=<�an@lA�k�V3a�h=E�L �_��Q �`���[r��2QP2 :iTj@lkq@BhiVxa�VZGF@B:=AJT @lA5� EP��@lAJy�@ ^ EFkoV'�'�
EFW?VFE`y&:[m ),++H0��W�@MLlV+A?VXGiE[kq@lhiV�a2VZG[@l:=AJT @lAQ� 6 �	@lAJy�@ ^ E[k�V��'� EFW?VFE`y&:[m ),++Q
�������
	 � � C;@B>\V�VZhi:FLB<wkp@l:`A�:Fm�: 6 TpV!a�hiVFy e?e C EFA?:`> E�LM@lVFT�@lA5� �:� ] � � Tp:[LM@Oy ^ <�a�hiV �vE[AJy�>\:8y�V3L S+r
EZhiV3a E[G`V�y�:[hiV!a\|Z�F�	� d � ������IRH ��� �$�j��� e � y?E`TqW?VFy ^ <�a�hiV �;m :Fa ^ VFy 687 k�W?V � e f�: 6 TpV3a2hiVFy"��@lAJysTqkpa2VFToT!Q
Y�:=koW ^ <�a2hiVFTH�vV3a�V�A?:Fa�> E�LM@OTpVFy�EFAJy�Tq>z:i:=koW?VFy 6�7 E\�6� b�:F@lA�k'a2<?A?A�@lA?G >zVFEFA�Q

|��



C�E 6 LlV%| O rn:Faoa2V3LOE[kp@l:=A 6 VXk��vVZVZA%k�W?V�: 6 TqV3a�hiV�y ewe C E[A�y koW�E[k�mta�:=> |Z��>z:8y�V!LtT!Q�C�WwV�a2VFTp<8LBk2T :FmnkoWwV �wa!Tpk
��>z:8y�V!LtTxE�a2V�k�E/�iVXA�mta2:`> 2 E�Ll>zV!a_E[AJy � AJy�V3a Tp:=A��o|X�`�[�N��Q�C�WwV ��AJE�L >z:8y8V3L�@OT k�W?V�:`A?V�<JTqVFy�@lA&koW�@OTgTqko<Jy 7 Q
��:8y�V3L � H?y�VFT ^ ao@ 6 VFy%@BA�Is<&VZkxEZL3�o|X�`�[�N��H�@OTxE%| �

�
LOE 7 V3ax>\:8y�V3L���@lkoWDTpbJV ^ @4�JVFy%>\VFE[A ^ LM@l> E[ko:FLl:`G 7 Q

��:8y�V3L�Y�Hi@OT'E\� �
�
� LtE 7 V3ax>\:8y�V3L H y�VFT ^ ao@ 6 VFyz@lA�YxE�Ll> E`TqVFy?E�VZkxE�L �o|X�`�[�N��Qn��:8y�V3LnrxHJy�V�T ^ a�@ 6 VFy%@lA���EZhiV 7

VZkxEZL*��|Z�=�[�U�2H�@OT'EZLOTp:&E\� �
�
� LtE 7 V3ax>\:8y�V3L QnI W�@MLlV+>\:8y�V3L�� E[AJy d E�a2V�hiV!a!Tj@l:=AJT :Fm	k�W?V � �	�-)s��:8y�<8LtEZa

]_^ VFEFA ��:8y8V3L H#��@lkoW&a�VFTq:[Ll<?kq@B:=A�:[m | �
�
��� | �

�
� E[AJy �

�
� LtEFkp@lko<�y�V � | �

�
� Ll:`A?GF@Bk�<Jy�V+a2VFTpbJV ^ kq@lhiV3L 7 Q

��:8y�V3L +xVZG[@l:`A
d � � �x@:JA?:`� d � � �'@KJA?:i� d � | �'@KJA?:?| � �

rvEFA?V���~JV 6 @OE/� � �8Q �*{ � ��Q�{=� � ��Q {	�
� E6�N�R2 LOEFA ^ � �qAJTqkp@lko<?k�V � �8Q ��{ � ��Q �X� � ��Q �`�

] 2n9+r � �8Q ��� � ��Q�{=� � ��Q �i{
� �	�-) � �8Q �8| � ��Q�{=� � ��Q � �
� ��Q �*� �8Q�{F� ��Q �	� ��Q ��� �8Q�{=� ��Q �[�
Y ��Q���� �8Q��=� ��Q �	� ��Q ��� �8Q�{=� ��Q �i�
r ��Q��F� �8Q��=� ��Q { � ��Q�{=� �8Q��8| ��Q �`{
� ��Q�{=� �8Q ��{ ��Q �F� ��Q��=� �8Q��=� ��Q �[�
d ��Q��=� �8Q ��{ ��Q �F� ��Q�{=� �8Q�{=� ��Q �	�

��:8y�V!L�<JTpVFy&W?V3a2V � � � � � ��� � � � �
� � � � � � ����� ����� �

| �



C�E 6 LlV��NO r	a2:iT�TK� h`EZLM@tywE[koV�y ^ :Faoa2V3LOE[kp@l:=A 6 VXk��vVZVZA%k�W?V�b�a�V�y�@ ^ koVFy ��@lAJy�Tqkpa�V�ToT d�] � kq@l>zV�TpV!ao@lVFTxE[AJy&koW?V�: 6 TpV3a2hiVFy
��@lAJy�Tqkpa2VFToT d�] � kq@B>\V�TpV3a�@lVFT m :FaxkoW?V'�?a Tpk_�+>z:8y8VFT3HJ<JTj@lA?G\koWwV�: 6 TpV!a�hiVFy e?e CgH?k�W?V�>z:8y8V3L e?e CgH?k�W?V�>z:8y�V!L�S+rxH
E[A�y koWwV�>\:8y�V3L�S�r � ewe C E=T b8a�VFy�@ ^ k�:[a T3Q
+'VFTq<�Llk�TxE�a2V+TqW?:%��A m :Fa 6 :`k�W�k�W?V-�'� >\:8y�V3L E[A�y koWwV�),+R>\:8y�V3L HJE[A�y
m :[a_koWwV BX:`AJEZL3�
-,�vE[AJy&>zV!ao@Oy�@l:`AJEZL�� ( � ^ :`>\b�:=A?VZA8k�T�:FmnkoW?V-��@lAJy�Tpkpa2VFToT!Q

2	a�VFyi@ ^ ko:[a T ]x6 T3Q e?e C ��:8y Q e?e C S�r S+r � e?e C
2	a�V�y�@ ^ k�EFAJy?T �'� ),+ �'� ),+ �'� ),+ �'� ),+
���=O � � ��Q �Z� �8Q �F� ��Q ��| ��Q ��| ��Q �=� ��Q �`� �8Q ��� ��Q ���
� � O �

�
��Q � � �8Q��`� ��Q �[� ��Q �`� ��Q ��{ ��Q �F� �8Q ��� ��Q ���

� � O � � ��Q �	� �8Q��[� ��Ql|`| ��Q �`{ ��Q �*� ��Q �`� �8Q��=� ��Q��={
�
�
O�� � ��Q �`{ �8Q �`� ��Q �`� ��Q ��| ��Q �={ ��Q �`{ �8Q �F� ��Q �={

�
�
O��
�

��Q �`� �8Q �i� ��Q � � ��Q �i{ ��Q�{={ ��Q {`{ �8Q���� ��Q�{=�
�
�
O�� � ��Q � � �8Q �i� ��Q ��| ��Ql|Z� ��Q��F� ��Q ��| �8Q���� ��Q��F�

120E 150E 180E 150W 120W 90W 60W 
30S

15S

  0

15N

30N

Nino1

Nino1+2

Nino3Nino4

EQ1EQ2EQ3

|Z�



Input Layer

Hidden Layer

Output Layer

1

1

1
b

j

w̃
j

w
ij

x
i z

1

b̃

y
j

�`�



150E 180E 150W 120W 90W 
30S

15S

  0

15N

30N
 

0.05
0.02

0.01
0

−0.03
−0.01

0

−0.03

−0.03

0.01

0.01

0

0
0

150E 180E 150W 120W 90W 
30S

15S

  0

15N

30N
 

0.06 0.04
0.03

0.01−0.01

−0.01
0.01

−0.010

00

0

00

0

150E 180E 150W 120W 90W 
30S

15S

  0

15N

30N
 

−0.01

−0.02

−0.05

−0.01

−0.01
0.01
0.02

0.03

0.010.02

0.01
00

0

0

 

��|



−3 −2 −1 0 1 2 3
−0.2

−0.15

−0.1

−0.05

0

0.05

0.1

0.15

SST EOF mode 3 time coefficientsZ
on

al
 w

in
d 

st
re

ss
 E

O
F

 m
od

e 
1 

tim
e 

co
ef

f. 

−3 −2 −1 0 1 2 3
−0.2

−0.1

0

0.1

0.2

SST  EOF mode 1 time coefficients

Z
on

al
 w

in
d 

st
re

ss
 E

O
F

 m
od

e 
2 

tim
e 

co
ef

f.

a

b

�`�



150E 180E 150W 120W 90W 
30S

15S

  0

15N

30N
 

0.9

0.8

0.7
0.6

0.5
0.4

0.3

0.8

0.8
0.7

0.8

0.7

0.8 0.9

0.6

0.7

0.70.8
0.8

0.8
0.6

0.4

0.5

0.4

150E 180E 150W 120W 90W 
30S

15S

  0

15N

30N
 

0.7

0.80.8

0.8

0.7

0.7
0.7

0.8

0.6
0.5

0.6
0.5

0.7

0.80.6
0.5

0.7

0.7

0.4

0.
7

0.5
0.8

0.5
0.70.8

 

�`�



150E 180E 150W 120W 90W 
30S

15S

  0

15N

30N
 

1.2

1

0.2

0.4

1.2
0.6

0.2

0.2

0.2

0.4

0.2

0.2

0.2

1.4
1

0.6

150E 180E 150W 120W 90W 
30S

15S

  0

15N

30N
 

10.6

0.20.2

0.2

0.4

0.6

0.2

0.2

0.2

 

�[�



150E 180E 150W 120W 90W 
30S

15S

  0

15N

30N
 

0.02
0.04

0.06

0.02

0.020.02

0.02
0.04

0.02

0.02

0.02

0
0

0.02

0.02
0.02

150E 180E 150W 120W 90W 
30S

15S

  0

15N

30N
 

0

0.02
0.02

0.020.02

0.02

0.02

0

0

0

0.02

0.02
0.02

0.02

0.02

0.04

0.04

 

�`�



150E 180E 150W 120W 90W 
30S

15S

  0

15N

30N
 

−0.08 −0.06 −0.04

0.1
0.020.06 −0.08

−0.04
−0.02

−0.02

−0.02

−0.02
0

0
−0.02

00

0 −0.02

0

150E 180E 150W 120W 90W 
30S

15S

  0

15N

30N
 

0 −0.02
−0.1−0.06

−0.01−0.01

−0.01 −0.03

−0.01

−0.01
−0.01

0

−0.01

−0.01
−0.01

−0.01

−0.01−0.02

0.01
0.02

0.03
0.03 −0.01

00

0

0

0

0

0

0

000

0

0

0

 

�`{



150E 180E 150W 120W 90W 
30S

15S

  0

15N

30N
 

0.50.6

0.8

0.7

0.5 0.4

0.5

0.5
0.7

0.7

0.8

0.7
0.8

0.6

0.6

0.6

0.6

0.
6

0.5

0.5

0.6

0.6

0.
6

0.6

150E 180E 150W 120W 90W 
30S

15S

  0

15N

30N
 

1.410.6

0.2

 

� �



150E 180E 150W 120W 90W 
30S

15S

  0

15N

30N
 

0.95

0.9
0.85

0.8
0.85

0.75

0.85

0.85

0.65

0.75

0.7
0.8

0.75

150E 180E 150W 120W 90W 
30S

15S

  0

15N

30N
 

0.8
0.4

0.2

0.3

0.1

0.1

0.5

0.2

0.2

 

�	�



150E 180E 150W 120W 90W 
30S

15S

  0

15N

30N
 

0.02
0.02

0.02

0.1

0.
04

0.12

0.02

0.02

0.02

0.04
0.06

0.080.08

0.34

0.24

0.02

−0
.0

4

−0.02

00

0

0

0

0

0.06

150E 180E 150W 120W 90W 
30S

15S

  0

15N

30N
 

0.02
0.04

0.06

−0.02

−0.02

−0.04

−0.06

−0.08

−0.02
−0.02

−0.02
−0.02

−0.02

0
0

−0.1

 

�`�



150E 180E 150W 120W 90W 
30S

15S

  0

15N

30N
 

0.12 0.1
0.08
0.060.02

0.04 0.16

0.02

0.02

0.02

0.02

0.02

0.04

0.04

0.02

0.04

0.2

0.02

0.04

0.02

00

00.02
0.02

−0.02

−0.02

−0.02

150E 180E 150W 120W 90W 
30S

15S

  0

15N

30N
 

−0.3 −0.25
−0.15

−0.05 −0.05
−0.1

−0.05

−0.05

0
0.05

0.15
0.05

0.05

0

0

−0.1

 

�`�



1964 1966 1968 1970 1972 1974 1976 1978

−2

0

2

 

1978 1980 1982 1984 1986 1988 1990 1992

−2

0

2

max=3.0336,  min=−2.4017

��|


