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>�GOAyQ[H�Q[Õ^>@A%QcJsD1GO?BJ � Y[C�HPT�>@?yQgTyC4� QcAdNZQcD HP>@D � >@?BC^>sT � HP>@ABNOC�HP>tAyQgR�T�uO>@GOGZYlQcC f TBRdQ[C�DERXCVuÄC�DOv@Q[DOC�C�?yQ[DOvEuÄC^RXJVÔ
DOJVH QSR�T£u�H�C f QgRdQ[DOCVu�TyA�>@A%QST%AyQgR�T�u������ �&>tD f ?BC��sWZQ[?BCVu
Q[D GE>@?BA%QSRXWZYg>@?ju�ABNOC f C�`VCXY[JVGOH�C�DZAPJtK�HP>@ABNOC�H3>@AyQgR�>jY
H�J f CXYgT�uÄQ[D/JV? f C�?�AdJ�>@DE>bY � Õ�C�>@D f WOD f C�?�TyA�>tD f ABNOC�GONOC�DOJVH�C�DE>O;
	�A�QgT�J@K�vs?BC^>@A�QcHIGEJV?BAX>@DERXC�ABNE>@A�ABNOC
H�J f CXYgT�RdNOJ�TyC�D1RXJV?B?dC^TyGEJVD f HIJ�TyA�RdY[J�TyCXY � ABJ�?BC^>jYlQ[A � uO��NZQlY[C � CXQ[DOvPHP>tDE>@vVC^> � Y[C�WOD f C�?�CXkZQgTyAyQ[DOvPHIC^>@DET�;
� J@��C�`sC�?^u�>VR�RXWO?�>tABCPHIJ f CXYlYlQ[DOv J@K³ABC�D YcC^> f T�ABJ
�����������������������! ��"��#$�"�%���&JVGOAyQ[H�Q[Õ^>@AyQ[JVD GO?BJ � Y[C�HPT�; U JV?BÔ
ABWODE>tABCXY � u�> f `b>@DERXC^TÈQ[D RXJVH�GOWOABC�?�AdC^RBNODOJ@Y[JVv � >@?BC®DOJ@� > f > � T�HP>@�sQcDOv�AdNOC T%J@Y[WOAyQ[JVD/J@K�TyWERBNMGO?BJ � YcC�H3T
H�Js?BCÈ>tD f H�JV?BC�GEJ�TdTaQ � YcCV; � C�DERXC(>tD�Q[DERX?BC^>VT¨QcDOv3Q[DZABC�?BC^TyAjuVK³?BJVH � JVABN�ABNOC�?BC^T%C^>@?�RdNOC�?�T�>@D f GO?�>sRXAyQ[AyQ[JVDOÔ
C�?�T£uVK³JV? f C�`VCXY[JVGZQ[DOv�>@D f WETaQ[DOvEuÄ?BC^TyGEC^RXA%Qc`sCXY � u�TyJ@K³Ay��>@?BC f C^TaQ[vVDOC f ABJ�TyJ@Y[`VC�Yg>@?BvsC�?�>@D f YS>t?BvVC�?�DOJVDZYlQ[DOC^>@?
GO?BJ � YcC�H3T�;
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HP>sRBNZQ[DOC�NE>VT�>�TyW � T%A�>@DZAyQg>jYlY � T%HP>jYlY[C�?�H�C�HIJV? � >@D f T%ABJV?�>@vsC�ABNE>tDPABNOC4T%C^RXJVD f JVDOCVuE>@D f AdNOC�?BCXK{Js?BC�NE>VT
H�Js?BC f Q�9�RXWZY[A � NE>@D f YlQ[DOv3GO?BJ � Y[C�HPT6Q[D�`VJtYc`sQ[DOvP>&Yg>@?BvVC�>@H�JVWODZA�JtK f >tA�>O;
<VC^RXJVD f Y � uE>®NZQ[vVNZY � DOJVDZYlQ[DOC^>@?
GO?BJ � YcC�H QcD�JsDOC�N�WOD f ?BC f `b>@?%QS> � YcC^T�RXJVWZY f3� C�RXJVDETaQ f C�?BC f YS>t?BvVCVuZ��NOC�?BC^>VT�QcD3YlQ[DOC^>@?�GO?BJVvV?X>@H�H�Q[DOv®Q[A$QgT
GÄJ�TBTaQ � Y[C4ABJ�TyJ@Y[`VC�GO?BJ � Y[C�HPT
Q[D3�E`VC�H Q´YlYlQ[JVD1`@>@?yQg> � Y[C^T�; � NOC�DOJVAyQ[JVD�J@K T¨QcÕ�C�QgT
ABNZWET:,;�< 1=�����+>3��<,)���!3����!0³;
	aA >bYST%J f C�GÄC�D f T�WOGÄJVD ABNOC?��02��.@��02.@�A�B <C�0ED1�F,;�< 1=�����+�;/LM>@D � Yg>@?BvVC�Ô�TdR�>jY[C�DOJVDZYlQcDOC^>t?�GO?BJ � Y[C�HPT�>t?yQgTyC
K³?BJVH AdNOC(HIJ f CXYlYlQ[DOv1J@K�`VC�? � RXJVH�GZYlQgR�>@ABC f T � TyABC�H3T�ABNE>tA�HP> �3� C�TyW ��f Qc`sQ f C f Q[D�ABJIY[J�JZTyCXY � RXJsDODOC^RXABC f
TyW � T � TyAdC�HPT�; � NZQST TyAB?dWERXABWO?BC�H3> � J@K³ABC�D � C$?BC�GEC^RXAdC f Q[D�ABNOC�HP>tABNOC�HP>@AyQgR�>jYsK{JV?dH(WZYg>@A%QcJsD4J@KOABNOC�GO?dJ � Y[C�H
>@D f CXk]GZY[J@Q[AyQ[DOv3Q[A�QgT�JtK{ABC�DMRX?BWERdQg>jY Q´K�JsDOC(��>@DZA�T
ABJ3J � A�>jQ[DM>@DÀ>@DET%��C�?�C�9�RdQ[C�D�AyY � ; � NOC�RXJVH�GZY[CXk�Q[A � JtK
ABNOC�TyAB?dWERXABWO?BC�QST
J@K³ABC�D�>®�VC � K�>VRXABJV?6QcD1>sTBTyC^TBTaQ[DOv�AdNOCÈTaQ[Õ�C�J@Ki>�GO?BJ � Y[C�H1;H&�>VT%AyY � u�AdNOC�DOJVA%QcJsD�J@K >�Yg>@?dvVC
GO?BJ � YcC�H f C�GÄC�D f T�WOGÄJVD ABNOCIC��<��J�.@���!��K��$Q[ABN ��NZQgRBN JVDOC3CXkOGEC^RXA�T�AdJÀTyJ@Y[`VC1>ÌGE>@?BAyQgRXWZYg>@?�Q[DETyAX>@DERXC�JV?
RdY[J�TyCXY � ?BCXYg>@ABC f GO?BJ � Y[C�H1;L6ÇNOC�D/JVDOC�>@DZAyQgRdQ[GE>@ABC^T4T%J@Y[`VQ[DOv1AdNOCPTB>@H�C�RdYg>VTBT&J@K�GO?dJ � Y[C�HPT�HP>tD � AyQ[H�C^T�u
JVDOC�R�>@D1>�8�JV? f ABJ�CXkOGEC�D f >(T¨QcvsDZQ´��R�>tD�A�>@H�JVWODZA$J@KÅC�DOC�?Bv � >@DE>bY � ÕXQ[DOv�>tD f CXkOGZY[J@Q[AyQ[DOv�ABNOC�WOD f C�?%Y � Q[DOv
TyAd?BWERXABWO?BCV; � N�WET�u$>jY[ABNOJVWOvsN QcAIQgT�DOJsA(GÄJ�TBTaQ � Y[CMABJ TB> � R�>@ABC�vVJs?yQgR�>jYlY � AdNE>@A�>MGO?BJ � Y[C�H QcD±TB> � T%C�`VC�D
NZWOD f ?BC f `b>@?%QS> � YcC^TÈQgT�YS>t?BvVCVu�TyW@9�RXC®Q[A�ABJ�TB> � ABNE>@AjuOABJ f > � u�>IGO?BJ � Y[C�H Q[DM�OK{A � `@>@?yQg> � Y[C^T�QgT�TyHP>jYlY�>@D f
>®vVC�DOC�?�>bY´Y � DOJVDZYlQ[DOC^>@?�GO?BJ � Y[C�H QcD3�E`sC�ABNOJVWETB>@D f `@>@?yQg> � Y[C^T�>@D f JVDOC�ABNOJVWETd>@D f DOJVDZYlQ[DOC^>@?ÈRXJsDETyAB?�>jQ[DZA�T
QgT
Yg>@?BvsCV;

M 9�RdQ[C�D�A1>jY[vVJs?yQ[ABNOHPTIK³JV?�T%HP>jYlY[Ô�TBR�>jY[C GO?dJ � Y[C�HPT f J DOJVA3DOC^RXC^TBTB>@?yQlY � AB?�>@DET¨YS>tABC QcDZABJ C�9�RdQ[C�D�AM>jY[Ô
vVJs?yQ[ABNOHPT®K³JV?®Yg>@?BvVC�Ô�TBR�>bYcCMGO?BJ � YcC�H3T�; � NZQST QgT�WODZK³JV?BAdWODE>@ABCVu$TaQ[DERXC1Q[D ABNOC�GE>VTyA�Ay�$C�DZA � � C^>@?�T�?X>@ABNOC�?
TyJsGONZQST%AyQgR�>@ABC f >@D f ?BCXYlQg> � Y[C(AdC^RBNODZQ$�sWOC^T
K{Js? T%HP>jYlY[Ô�TBR�>jY[C4GO?BJ � YcC�H3T�NE>j`VC � C�C�D f C�`VCXY[JVGEC f � TyC�CON�>@D�>@D f
� Q[H�HIC�?^u n :�P�:OutK{Js?�vsJ�J f TyWO?B`VC � TX��;ih C�?BNE>tGET�AdNOC�HP>jQ[D�?BC^>VTyJsD�QgT$ABNE>tA^usQcD�Js? f C�?�ABJ � C4> � YcC�AdJ(NE>tD f YcC
Yg>@?BvsC�GO?dJ � Y[C�HPT�uVAdNOC >bYcvsJV?yQ[ABNOHPTºNE>j`VC$ABJ�DOC^RXC^TdTB>@?yQlY ��� CO�Q�R��#E+R,;���-�Q�7,5 Q����#�=S���j; ' JsDETyC��VWOC�DZAyY � uV?dCXYS>tAyQ[`VC
ABJ�HP>tD � JtK ABNOC�HIJV?BC�TyWER�RXC^TBTaK³WZY >jY[vVJV?%QcAdNOHPT
K³JV?�TyHP>bY´Y�u f C�DET%C4GO?BJ � Y[C�HPT£uOABNOC4>@H�JsWOD�A$J@K�Q[DZK³JV?BHP>tAyQ[JVD
>j`b>bQ´Yg> � Y[C4>@A$>@D � vtQc`sC�D�Q[ABC�?�>tAyQ[JVD�HP> ��� C�TyC�`VC�?BCXY � ?dC^TyAB?yQgRXABC f ; � NZQST
HP>t�VC^T f C^TaQ[vVDZQ[DOvP>bYcvsJV?yQ[ABNOHPT6ABNE>@A
>@?dC�TBR�>jY[C�QcDZ`b>t?yQg>@D�A � Q[DPABNOC�TyC�DETyC�ABNE>@AjuV>VTBTyWOH�Q[DOv®Q[DZ�EDZQ[ABC4GO?BC^RdQgTaQ[JVD1>t?yQ[ABNOH�C�AyQgR@u)�VWE>sTaQ[Ô�e�C���AdJVDPHIC�ABNOÔ
J f T
K³JV?$WODERXJVDETyAB?�>bQcDOC f JVGOAyQ[H�Q[Õ^>@AyQ[JVDM>@?BC�Q[DZ`b>@?yQg>@DZA�WOD f C�?�YlQcDOC^>t?�AB?X>@DETaK³JV?BHP>@A%QcJsDETX�ÅH�Js?BC f Q�9�RXWZY[A�K³JV?
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>VT � H�GOAdJVAyQgR�?�>@ABC�J@K�RXJVDZ`VC�?BvVC�DERXC&QSTR�VWE> f ?X>@AyQgR@; U JV?�>�RXJsH�GZY[C�ABC f QgTBRXWETBT¨QcJsDÀJtK e�C���ABJVD � T$HIC�ABNOJ f uÄTyC�C
F C�DODZQgT�>@D f <�RBNODE> � CXY � n :�P��]� >@D f >�?BABC�v�>�>tD f �$NOCXQ[D � J@Y f A � n :�� r ��;

6ÇNOC�DÀe�C���ABJsD � T$H�C�ABNOJ f RXJVDZ`VC�?BvVC^T£uZQ[A�QgT�vVC�DOC�?�>jYlY � >@vV?BC�C f AdJ � C®ABNOC4H�JZTyA$C�9�RdQ[C�D�A�H�C�ABNOJ f K³JV?
TyJtYc`sQ[DOvÀ> T � T%ABC�H J@K�C��sWE>@AyQ[JVDET&J@K�AdNOC�A � GÄC � 2 ��� � � r ; � Jb�$C�`VC�?ju�ABNOC�H�C�ABNOJ f HP> � DOJVA4RXJVDZ`VC�?BvVC
K³?BJVH C�`VC�? � TyAX>@?BAyQ[DOv�GEJ@Q[DZA^u�>@D f QlK=>tA TyJsH�CiQ[ABC�?�>tABC ��� ABNOC � C^TdTaQg>@D � H 2 ����� ��QSTiT¨QcDOvsWZYS>t?^u � *o; *Z� f JZC^T DOJVA
DOC^RXC^TBTd>@?yQlY � NE>j`VC4>�TyJtYcWOA%QcJsD�;$:�YgTyJEuÄABNOC�DOC�C f ABJPT%J@Y[`VC(>�T � TyAdC�H J@K Y´Q[DOC^>@?�C��sWE>@AyQ[JVDET�>@D f ABJ�C�`b>bYcWE>tABC
ABNOC3TyC^RXJVD f f C�?yQ[`b>@AyQ[`VC^TI>@A�C^>VRdN/Q[ABC�?�>tAyQ[JVD H3> � ?BC��sWZQc?dC1>�GO?BJVNZQ � Q[AyQ[`VC1>@HIJVWOD�A�JtK�R�>bYSRXWZYg>@A%QcJsD Q´K�ABNOC
f Q[H�C�DETaQ[JVD�+IQgT Yg>@?BvsCV;�L JV?BC�J@`VC�?^u£K{?dJVHÉ>@D�JVGOA%QcH QcÕ^>tAyQ[JVD�GEJtQcDZA$J@K�`ZWOCVuV��NE>@AiQgT f C^T¨Qc?dC f QgT�RXJsD�`VC�?dvVC�DERXC
ABJM> GEJ@Q[DZA���NOC�?BC�DOJVA�JVDZY � ABNOC3vV?�> f Q[C�DZA(`@>@DZQgTyNOC^T�u � WOA���NOC�?BC3Q[D > fOf Q[AyQ[JVD AdNOC � C^TBT¨QS>tD NE>VT�TyJVH�C
GE>@?dAyQgRXWZYS>t?�GO?dJVGEC�?BA%QcC^T6Q[D3JV? f C�?�AdJ4C�DETyWO?BC�ABNOC�H QcDZQ[H�Q[Õ�C�?�RdNE>@?�>sRXABC�?�J@K�ABNOC Y´Q[H�Q[A�GÄJ@Q[D�Aj; ' JVDETyC��sWOC�DZAyY � u
e�C���ABJVD � T�H�C�ABNOJ f �$Q[ABNOJVWOA�TyWZQ[A�> � Y[C3H�J f Q´��R�>tAyQ[JVDET&QST®vVC�DOC�?X>jYlY � DOJVA(>@D >@GOGO?BJVGO?yQg>@AdC�H�C�ABNOJ f ; � NOC
DOCXkOAPTyC^RXAyQ[JVDET(QcDZAB?BJ f WERXC1AdNOC�H�J�TyA�Q[H�GÄJV?BA�>tD�A�>@H�JsDOv/ABNOC^TyC�H�J f Ql��R�>@AyQ[JVDETI��NZQgRBNÇ>@?BC�WETyC f Q[D ABNOC
(*),+�-/.�(21 3 GE>VRd�b>@vsCV;

� � ������������#�� �Å���&�"! �
� *(�®'��

(�YcJ � >jYlQcÕ^>tAyQ[JVD�H�C�ABNOJ f T$>@?BC�H�C�AdNOJ f T
ABNE>@A
C�DETyWO?BC4RXJVDZ`VC�?BvsC�DERXC�J@K�ABNOC�Q[ABC�?�>@A%Qc`sC�GO?BJORXC^TBT
ABJ�>(T%A�>@AyQ[JVDOÔ
>@? � GEJ@Q[DZA � ABNE>@A$QgT�>3GÄJ@Q[D�A�ABNE>tA�TB>@AyQgTa�EC^T�AdNOC4�E?XTyABÔ³JV? f C�?�DOC^RXC^TBTB>t? � RXJVD f Q[AyQ[JVDETÈK{Js?�JVGOA%QcH3>jYlQcA � � C��< �+
��������KI��02���%02#E�1� ,5 �#E�!0³; � NOC�?BC�>@?BC�Ay�$J4HP> �¨JV?$>@GOGO?BJ�>sRBNOC^T
ABJ®J � A�>jQ[D����� 1= ���/�% ��������������"�%�j;�>�DOC�QST�R�>jYlYcC f
ABNOC?��#E�!�S�������<��DB+L��0ED1 �3�>tD f ABNOC3JVABNOC�?�QgT�R�>jYlY[C f ABNOC 02��.���0O�<�A��#$ �� +L��0ED@ �3V;1p
JVAdN/H�C�ABNOJ f T�>@?BC�`VC�? �
Q[H�GÄJV?BA�>@DZAiQ[D3DOJVDZYlQ[DOC^>@?�JVGOAyQ[H�Q[Õ^>@A%QcJsD�u]>tD f C�`VC�D3ABNOJVWOvsN�ABNOC�AB?BWETyAi?BC�vtQcJsD�>@GOGO?dJ�>VRdN�NE>VT � C�C�D�RBNOJZTyC�D
ABJ � C�Q[H�GZY[C�H�C�DZABC f QcD (*),+�-�.0(2143 uO�$C4TyNE>jYlYÅv@Q[`VC®NOC�?BC4>@D1J@`VC�?d`VQ[C��±J@K ABNOC4Ay�$J4H�C�AdNOJ f T�;

,
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� NOC
Q f C^>�JtK�ABNOC$YlQ[DOC^TyC^>@?XRBN3H�C�ABNOJ f QST
TaQ[H�GZY[C��iv@Q[`VC�DP> f C^TdRXC�D�A f Qc?dC^RXAyQ[JVDE� ��� TyWERdN�ABNE>@A � 2 ����� �
��� ���
r �Xu���C�TyCXY[C^RXA�>�TyABC�GZY[C�DOvVAdN! � Q[D/AdNE>@A f Q[?BC^RXAyQ[JVD ABNE>@A � QcCXY f T�>tD#"£>VR�RXC�GOA�> � Y[C%$ DOCXk]A�Q[ABC�?X>@ABC ����� C��
��� !& � � � u�ABNE>tA�QST£uÅ>@D Q[ABC�?�>@AdC(AdNE>@AL��.(' ��#E���"02��K f C^RX?BC^>VTyC^T&ABNOC�`b>jY[WOC3J@K�AdNOC4K³WODERXAyQ[JVD 2 Q[D/Js? f C�?�ABJ
>VTdTyWO?BC4RXJVDZ`VC�?BvVC�DERXCV;

� NOC$TaQ[H�GZY[C$?BC��VWZQ[?BC�HIC�D�A)":2 ��� � !* � � � � � 2 ��� � �+$�QSTºDOJVAÅ>sR�RXC�GOA�> � Y[C�ABJ�vVWE>@?�>@DZABC�CiABNOC�RXJsD�`VC�?dvVC�DERXC
J@K � ����� ABJ�>�H�Q[DZQ[H�Q[Õ�C�?�JtK 2 u]>tD f �$C$YlQgTyA�NOC�?BC�TyJVHIC�J@K�ABNOC�HP>jQ[D3?BWZY[C^T$WETyC f Q[D3GO?�>VRXAyQgRXC�K³JV?�RdNOJ�JZTaQ[DOv
>�T%ABC�GETaQ[Õ�C4ABNE>tA�C�DZK³JV?�RXC^T�ABNOC f C^TaQ[?BC f TyW@9�RdQ[C�DZA f C^RX?BC^>sTyC�Q[D 2 � T%C�C4p�C�?dA�TyC��b>sT�u n :�P�*OusK{JV?
Q[DETyA�>tDERXC@��;

n ;-,B#$�"#$+L#6/���02#$ ��?�%.@����. ' NOJ�JZTyC/ � TyJ�ABNE>tA
2 ����� !0 � � � � � H�Q[D132 � 2 ����� !0 �� � �%�

*O; 7 #E+ #E02��3 +L#E�!#E+ #6/���02#$ �� ��.@���4. <VCXY[C^RXAÈ>®�OkOC f DZWOH � C�?
F�5 r >tD f RdNOJ�J�T%C/ � TyJ�ABNE>@A

2 ����� !0 � � � � � H�Q[D1 �76 �98 :<; 2
����� !0 �� � �%�

�O;>=- ���3 ��02��#$�B��.1����. <VCXY[C^RXA�>®�OkOC f TBR�>jYg>@?-? 
M� r�� CH ��>@D f RBNOJZJ�TyC/ � TyJ�ABNE>@A

?�� 2 ����� !0 � � � � ��2 ����� �
 � ��2 �5��� � � � � � n �@?/�

,E;)A
�%+L# B� ���.1���4. <VCXYcC^RXA��OkOC f TBR�>jYg>@?XT
F�5 r u7C 
8� r��^n � >@D f ? 
M� r�� CH ��>@D f TyC�AD � �EC ��F F ��NOC�?BC+ � QgT�AdNOC��E?�TyA�DOJVDOC�vZ>@AyQ[`VC�Q[D�AdC�vVC�?	+ K³JV?���NZQgRdN

2 ����� � � 2 ����� !GC �
F
� � �IH �)?�C �

F
� 2 ����� � � � � �

� NOC�H QcDZQ[H�Q[Õ^>@A%QcJsD >@D f YlQ[H�Q[ABC f H QcDZQ[H�Q[Õ^>@A%QcJsD ?BWZY[C^T�>@?dCPWETyWE>bY´Y � Q[H�GZY[C�H�C�DZABC f � QcAdN ABNOC�>bQ f JtK
JVDOC�Ô f Q[H�C�DET¨QcJsDE>jY�YlQ[DOC^TyC^>@?�RdN >jY[vVJs?yQ[ABNOHPT�; 	�DMGO?�>sRXAyQgRXCVu�ABNOC&Y´Q[DOC^TyC^>t?�RBN QgT�TyABJVGOGÄC f JVDERXC�>PTyAdC�GETaQ[Õ�CJ �
TB>tAyQgTaK � Q[DOv4TyJVH�C$ABC�?dH�Q[DE>@AyQ[JVDPRX?yQ[ABC�?%QcJsD�QgT J � A�>bQcDOC f ;6:�D�CXkE>@H�GZY[C�JtK=TyWERdNPRX?yQ[ABC�?yQ[JVD QST6ABNE>@A� � TB>@A%QST¨�EC^T
TaQ[H�WZY[A�>@DOC�JVWET¨Y �

2 ����� � � 2 �5��� !0 � � � �	H �)?� � � 2 ����� � � � � � �)� n �
>@D f

� 2 ����� !0 � � � � � � � H�K � 2 ����� � � � � � �)� *Z�
K³JV?(T%JVH�C�TBR�>jYg>@?�T>? 
±� r�� CH �&>tD f K 
±� ? �jn ��; � NOC�RXJVD f Q[AyQ[JVDEK 5 ? C�DETyWO?dC^T�ABNE>@A � �O; n ��>@D f � �O; *Z�
R�>@D � C�TB>@AyQgTa�EC f T¨QcH�WZY[A�>@DOC�JsWETaY � ; ' JsD f QcA%QcJsD � �O; n ��Q[D3K�>VRXA$vVWE>@?�>@DZABC�C^T$>�TyW@9�RdQcC�DZA$K³WODERXAyQ[JVD f C^RX?BC^>VT%CVu
��NZQlY[C�RXJVD f Q[AyQ[JVD � �o; *Z�iQgT�>IABC^TyA�JVDMABNOC�>VR�RXWO?�>VR � JtK�ABNOC�H�Q[DZQcH QcÕ^>tAyQ[JVD�uÅ>jYgTyJIQ[D�AdC�?BGO?BC�ABC f >VT�>�AdC^TyA�JtK
TyW@9�RdQcC�DZAyY � Yg>@?BvVC4T%ABC�G�;

6ÇNOC�D > = ���9LQ02�<���9LQ#$�@��TyAB?�>tABC�v � QgT�WETyC f u RXJVD f Q[AyQ[JVD � �O; *Z�$DOC�C f T�DOJsA�ABJ � C�Q[H�GZY[C�H�C�DZABC f u�>sT�ABNZQgT
A � GEC$J@KÅTyAB?�>tABC�v � >j`VJ@Q f TiCXkERXC^TBTaQ[`VCXY � T%HP>jYlY�TyABC�GET�; � NOC K{?�>tH�C��$JV?B�4JtK=TyWERdNP>4T%AB?�>@ABC�v � QST6ABNOC$K³J@YlY[Jb� QcDOvÄ;

M 3 �}QXjEÏ�Ð#KXC#IkD[q
�0C�Ë�A{g�q ' NOJ�JZTyC/? 
M� r�� CH ��>tD f � � )3TB>@A%QST¨K � Q[DOv r � � � ) � n ;
<VC�AN � � n >@D f * � r ;

q
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ABNOC�D1T%C�A
 ;& � C ��� &  ;&IK{Js?�TyJVH�C�� & 
�� � � )�� �

Q[DERX?BC�H�C�DZA * ��� JVDOC4>tD f vVJ�ABJ3<VABC�G n ; M YgTyC4T%C�A

� ��� C � � � !� & � �
>@D f < � >�hÅ;

� NOCI:�?BH Q �yJ�?BWZY[C�QgT4>3GE>t?BAyQgRXWZYg>@?4R�>VTyC�JtK�ABNZQgT�Yg>VTyA4>jY[vVJs?yQ[ABNOH ��NOC�?BC
F
� n >@D f � &�� C K³JV?4>jYlY *

� T%C�C�<�>@?BAdC�DE>@C�?^u n :2:��Z��;
:�DOJsABNOC�?ÈT%AB?�>@ABC�v � K{Js?�?BC f WERdQ[DOv  & � RdNOJ�J�T¨QcDOv��Ä�iQgT�ABJ�H�Q[DZQ[H�Q[Õ�C�> �VWE> f ?X>@AyQgR
� Js?�C�`VC�D RXW � QgRj�ÈHIJ f CXY�J@K	�2 �  6� � 2 �5��� !  �� � ��u ABNOC3JVDOC�Ô f Q[H�C�DETaQ[JVDE>jY�?BC^TyAB?yQgRXAyQ[JVD J@K	2 AdJ1ABNOCIYlQcDOC
ABNO?dJVWOvVN � � Q[D/ABNOC f Qc?dC^RXAyQ[JVD � � uºWETaQ[DOvMABNOCPRXWO?B?BC�DZA�Q[DZK³JV?BHP>tAyQ[JVD > � JVWOA �2 ABJ�HIJ f CXY
QcA � T%C�C F C�DODZQgT
>@D f <�RdNODE> � CXY u n :�P��Z��;

' JsD�`VC�?dvVC�DERXC�?dC^TyWZY[A�T
K³JV?$ABNOC4> � J@`VC�YlQgTyA�J@KÅ?dWZYcC^T JV?�TyAB?�>@AdC�v@Q[C^T�H3> �I� C�K³JVWOD f Q[DMp�C�?dA�TyC��b>sT � n :�P�*Z�
>@D f F C�DODZQgT�>@D f <�RdNODE> � CXY � n :�P��Z�Xu���NOC�?BC(TyWOGÄC�?yYlQ[DOC^>@?(>VT � H�GOAdJVAyQgR�?�>@ABC®J@K�RXJVD�`sC�?BvVC�DERXC®QgT�J � AX>jQ[DOC f ;
	aA�QgT
Q[H�GÄJV?BA�>tD�A�AdJ(DOJsABC�AdNE>@A$ABNOC^TyC4RXJVDZ`VC�?BvVC�DERXC�?dC^TyWZY[A�T�>@?BC f C�?yQ[`VC f WOD f C�?�ABNOC�RXJVD f Q[AyQ[JVD1ABNE>tA > C�.@�$�
TyAdC�G � e�C���AdJVD TyABC�G K³JV?�Q[DETyA�>@DERXC@��QgT�Ad?yQ[C f �E?�TyA^u >VT�TyWOvVvsC^TyABC f Q[D/ABNOC � >VRB�ZAB?�>sRB�sQ[DOv1>jY[vVJV?yQ[ABNOH�v@Q[`VC�D
> � J@`VC ��� TyC�ABA%QcDOv@ � � n ; � NOC�?BCXK³JV?BCVu$ABNOC�GÄC�?yK³JV?BHP>@DERXC J@K4TyWERBNÇ>jY[vVJV?yQ[ABNOH3T��$QlYlY f C�GÄC�D f JsD ABNOC
GO?BJsGEC�?BAyQ[C^T�J@K�K�>VTyA$Y[JOR�>jY RXJVDZ`VC�?BvsC�DERXC�J@K AdNOC�K{WZYlY�TyABC�G�WETyC f ;

6ÇNOC�D RXJVDET%AB?�>jQ[DZA�T�>@?BC�GO?BC^TyC�DZA�Q[D AdNOC(GO?dJ � Y[C�H1u��$CPR�>@D/> f >tGOA�ABNOC�YlQ[DOC^TyC^>@?�RdN HIC�ABNOJ f T�T%J�ABNE>@A
ABNOC QcAdC�?�>@ABC^T � CIK³C^>VTaQ � Y[CVuiABNZWET�WETaQ[DOvMK³C^>VTaQ � Y[C1TyC^>@?�RdN f Q[?BC^RXAyQ[JVDETI>@D f TyCXY[C^RXAyQ[DOvMK³C^>VTaQ � Y[C1TyABC�GZY[C�DOvVABNET£;
U JV? � JVWOD f RXJVDET%AB?�>jQ[DZA�T�u@K³JV?
Q[DETyA�>@DERXCVuÄ>4HIC�ABNOJ f ABNE>@A$HP>bQcDZA�>jQ[DET
K³C^>VTaQ � QlYlQ[A � QgT�>tGOGO?BJVGO?yQg>@ABC�>@D f �sWZQ[ABC
TaQ[H�GZY[CV;
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�����	��� �������
� � ���	�����������
6ÇNOC�D�ABNOCiK³WZYlY�e�C���ABJVD�TyABC�G®QgT WODETB>@AyQgTaK�>VRXABJs? � u�Q[D�Js? f C�?ÅAdJÈ>VRdNZQ[C�`VC�v@Y[J � >bYoRXJVDZ`VC�?BvsC�DERXCVu@ABNOC
Y´Q[DOC^TyC^>t?�RBN
>@GOGO?dJ�>VRdNP�$QlYlYÅ?BC�AX>jQ[D1ABNOC�TB>@H�CL��02�<, 3�#E�<�%��02#$ ���>tD f ABNOC�D1TyC^>@?�RdNIK{JV?�>@D1>tGOGO?BJjk�Q[HP>@AdC�Y[JOR�>jYÅH�Q[DZQ[H�Q[Õ�C�?
>jY[JVDOv®ABNOC�Y´Q[DOC f CX�EDOC fI��� ABNE>@A f Q[?BC^RXAyQ[JVD�uET%CXYcC^RXA%QcDOv3>L��D1 ���02���R��02�4,;�����1��0ED�; � NOCÈ>jY[ABC�?dDE>@ABC�>@GOGO?dJ�>VRdN�ABJ
J � AX>jQ[D�v@Y[J � >jY�RXJVDZ`VC�?BvsC�DERXC�QgT � >sTyC f JsD(AdNOC�J � T%C�?B`b>@A%QcJsD�ABNE>@A�e�C���ABJVD � T H�C�ABNOJ f H�J f CXYgT
ABNOC$K³WODERXAyQ[JVD
�Z� > �sWE> f ?�>@AyQgR >@GOGO?BJjk�Q[HP>tAyQ[JVD >@?dJVWOD f ABNOCMRXWO?B?BC�DZA�Q[ABC�?X>@ABCÀ>tD f ABNE>@A Q´K�ABNOC�K³WZYlY&e�C���ABJsD TyABC�G QgT
DOJVA�>VR�RXC�GOAX> � Y[CVuiABNE>@A®QgT � C^R�>tWETyC�ABNOC��VWE> f ?X>@AyQgR3H�J f CXY f JZC^T�DOJVA�> f C��sWE>@ABCXY � H�J f CXY 2 Q[D >1?dC�v@Q[JVD
RXJVDZA�>jQ[DZQ[DOv1AdNZQST�K³WZYlY TyAdC�G�; � NOC �sWE> f ?�>@A%QSR � CXQcDOv/>VR�RXWO?X>@ABC4JsDZY � Q[D >3DOCXQ[vVN � JVWO?dNOJ�J f JtK�ABNOCPRXWO?B?BC�DZA
Q[ABC�?�>tABCVuVABNOC�DOC��±>@GOGO?BJ�>sRBNPRXJsDETaQgTyA�T6Q[D1RBNOJZJ�TaQ[DOv�ABNOC�DOCXk]A
Q[ABC�?�>@AdC�ABJ � C�>@D � >@GOGO?BJjkZQcH3>@ABC@��H�Q[DZQ[H�Q[Õ�C�?
J@KiABNOCL�VWE> f ?X>@AyQgR4RXJVDET%AB?�>jQ[DOC f ABJ � C�Q[D/> �<�<��#E �����NOC�?BC®��C�02�%.���0�ABNOC�>@GOGO?BJjk�Q[HP>tAyQ[JVD�; ' JVDETyC��sWOC�DZAyY � u
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