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HKb�^�VÐ^�HcXÐVÐSxy�^��J[G?HKb�^�p�RWJ[F�`aJ[p�[^0J[VÐp�[^aVÐ^aF�HcXYHKJ[SUFÊHK^a`cb�F�J��5M�^:NTSUROHKSxS�.gU^aF�y�SURWG � XnF�yd�iGF1y�^�gU^�[SUp�^aRWG?XnRW^fHKS X ¸XnR �U^f^ �xHK^aF�HOHKSxS�&gU^aF�y�SURWG � v 'fSzt%^�gU^aRa\=GWM�`cb VÐ^�HcX:VÐSxy�^�[Gb=X�gU^<GW^�gU^aRW^ÊGWb�SURIHIwD`aSUVÐJ[F��UGavIH=SUR2J[F�GIHcXnF�`a^n\_JLH�J[G2b=XnRWy�Lo p�SUGWGWJ���[^³HKS«y�^! =F�^<`aSUF�HK^ �xH`aSUF�y�JLHKJ[SUF�G [J[Zn^��WX��?RW^�¸XYHKJ[SUF�G<XnRW^ Xn`�ox`�[J[`���v H=M�RIHKb�^aRWVÐSURW^n\OVÐ^�HcX VÐSxy�^�[G<XnRW^ F�SnHgU^aRIoÊX���GIHKRKXn`�H�\@XnF�y<JLH�J[G�`aSUVÐp�[J[`�XYHK^ay HKS�y�^! =F�^0X�V<XYHKb�^aV<XYHKJ[`�X��GW^aV<XnF�HKJ[`aG��=XnGW^ayÊSUFHKb�^aV«v
EDF HKb�J[G�p=Xnp�^aRa\,t%^et?J��_F�^aJLHKb�^aR2XnGWGWM�VÐ^³XÊGWp�^a`aJ� =`et�X�o HKS�y�^aGW`aRWJ���^eHKb�^³GIoxF�HcX � SnN%X
¸XnF��UM=X��U^0SUROy�^aGW`aRWJ[p@HKJ[SUF�HK^a`cb�F�J��5M�^ � F�SUROt?J���t%^2NTM�RIHKb�^aR?y�J[GW`aM�GWG �URKXnp�b �URKXnVÐV<XnRWGXnF�y8VÐ^�HcX«VÐSxy�^�[Gav EDF�GIHK^�Xny.\3t%^<t?J��B`aSUF�`a^aF�HKRKXYHK^ÊSUF8^�¸X���SURKXYHKJ[F�� X«V<XYHKb�^aV<XYHKJ[`�X�VÐSxy�^�=HKb=XYH%J[G �U^aF�^aRKX��^aF�SUM��Ub<HKS:GW^aRIgU^2XnG�X�GW^aV<XnF�HKJ[`�X� �=XnGWJ[G�NTSUR%X$��RWS�Xny<gnXnRWJ[^�HDo SnNy�^aGW`aRWJ[p@HKJ[SUF�HK^a`cb�F�J��5M�^aGav
� GIoxGIHK^aV7VÐSxy�^�_J[GfHKb�^aRW^�NTSURW^³F�SnH�J[F�HK^aF�y�^ay HKS���^ �UJLgU^aF y�J[RW^a`�H Lo HKSÊHKb�^ey�^�gU^�[SUp�^aRa\
��M@H SUF�Lo GW^aRIgU^aG XnG«J[VÐp�[J[`aJLH<GW^aV<XnF�HKJ[`aG NTSUR�HKb�^1F�SnHcXYHKJ[SUF HKb�^¹y�^�gU^�[SUp�^aR Xn`�HKM=X��LoV<XnF�J[p�M�¸XYHK^aGav
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� GIoxGIHK^aV VÐSxy�^��y�^aGW`aRWJ���^aG)HKb�^�p�RWSUp�^aRIHKJ[^aGfSnN3HKb�^�Z5J[F�y SnNBGIoxGIHK^aVÐG)J[F t?b�J[`cb t%^eXnRW^J[F�HK^aRW^aGIHK^ay.v H=SUR�^ ��XnVÐp�[^n\=JLHOp�RW^a`aJ[GW^�Lo�`�Xnp@HKM�RW^aG �=XnGWJ[`2XnGWGWM�VÐp@HKJ[SUF�G?X���SUM@H�q
� HKb�^f`aSUVÐVeM�F�J[`�XYHKJ[SUF³GIHDo�[^ ��^�HDt%^a^aF<HKb�^fGIoxGIHK^aV�`aSUVÐp�SUF�^aF�HKG � XnGIoxF�`cb�RWSUF�SUM�G%SURGIoxF�`cb�RWSUF�SUM�G � \
� HKb�^2M�F�y�^aR LoxJ[F�� S���QW^a`�HfVÐSxy�^��XnF�y«Z5J[F�y SnN!J[F�b�^aRWJLHcXnF�`a^ � JLN3XnF�o � \
� HKb�^0HKJ[VÐ^�VÐSxy�^� � `aSUF�HKJ[F5M�SUM�GOHKJ[VÐ^n\�y�J[GW`aRW^�HK^0HKJ[VÐ^n\@SUROM�F�HKJ[VÐ^ay � \
� HKb�^2GIoxGIHK^aV GIHKRWM�`�HKM�RW^ �  �@^ay SUROy@oxF=XnVÐJ[` � v

O N HK^aF.\_GWM�`cb�XnGWGWM�VÐp@HKJ[SUF�G�XnRW^ SUF�Lo V<Xny�^ J[VÐp�[J[`aJLH Lo�t?b�^aF8X GW^aV<XnF�HKJ[`aG�J[G0y�^! =F�^ay.v]Ob�^aRW^�NTSURW^n\�JLH_J[G!RKXYHKb�^aR!y�J��Ð`aM�LH_HKS  �UM�RW^�SUM@H!y�J��,^aRW^aF�`a^aG ��^�HDt%^a^aF³gnXnRWJ[SUM�G_y�^! =F�JLHKJ[SUF�GSnN X�GW^aV<XnF�HKJ[`aGavL'f^aF�`a^n\@t%^)y�^a`aJ[y�^ay<HKS:V<XnZn^)GWM�`cb�XnGWGWM�VÐp@HKJ[SUF�GK�L�-������� ��� �  �L��� ��� � ���
� � ��v � p=XnRIH�NTRWSUV©HKb=XYH�\@SUM�R?XnJ[V�t�XnG�HKS  =F�y«Xep�RWSUp�^aROGW^�H?SnN �=XnGWJ[`0XnGWGWM�VÐp@HKJ[SUF�G%HKb=XYHJ[G!SUFeHKb�^�SUF�^%b=XnF�y³RKXYHKb�^aR!NTRW^a^n\5X��[Szt?J[F��f^nv ��vYy�J��,^aRW^aF�HBGIHDo�[^aGBSnN&`aSUVÐVeM�F�J[`�XYHKJ[SUF.\���M@HSUF HKb�^?SnHKb�^aR�b=XnF�y<X�[GWS"�UJLgU^aG�M�G�X2GW^�H%SnN,RW^! =F�^aVÐ^aF�H�XnF�yÐ`aSUVÐp�SUGWJLHKJ[SUF:HK^a`cb�F�J��5M�^aG�XYHb=XnF�y.vB]Ob�^aGW^"�=XnGWJ[`0XnGWGWM�VÐp@HKJ[SUF�G�XnRW^ �UJLgU^aF�J[FP"x^a`�HKJ[SUF %x\@J[F<t?b�J[`cb�HKb�^ �=XnGWJ[`�GIoxGIHK^aVVÐSxy�^�.J[GOy�^! =F�^ay.v
? [^�XnGW^�F�SnHK^�SUF�`a^�VÐSURW^fHKb=XYH%HKb�^�GIoxGIHK^aV�VÐSxy�^��J[G%F�SnHOJ[F�HK^aF�y�^ayÊHKSeGW^aRIgU^�XnG�HKSxS����S �NTSUR�GWSnN HDt�XnRW^Ê^aF��UJ[F�^a^aRWG�HKS RW^�XnGWSUF�X���SUM@H�HKb�^aJ[R:y�^aGWJ��UF�Gav«EDF�GIHK^�Xny.\BJLH:J[G�J[F�HK^aF�y�^ay HKSX��[Szt VÐ^�HKb�Sxy2y�^�gU^�[SUp�^aRWG!XnF�y2HKSxS�UgU^aF�y�SURWG_HKS?RW^�XnGWSUFeX���SUM@H�HKb�^aJ[R VÐ^�HKb�Sxy�J[`�X���UM�J[y�^Qw
[J[F�^aGOXnF�y HKSxS�.V<XnF�J[p�M�¸XYHKJ[SUF�G%XnF�y�HKS J[VÐp�RWSzgU^�HKb�SUGW^"�UM�J[y�^�[J[F�^aGOXnF�y«V<XnF�J[p�M�¸XYHKJ[SUF�Gt?JLHKb RW^aGWp�^a`�HKGfHKS³HKb�^2RW^aGWM�LH?SnN_HKb�J[G?RW^�XnGWSUF�J[F���v
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]Ob�^2GWSnN HDt�XnRW^2^aF��UJ[F�^a^aRa\�t?b�SÐXnp�p�[J[^aG%HKSxS�[GOXnF�y VÐ^�HKb�Sxy�G �=XnGW^ay«SUF�HKb�^2VÐSxy�^�±\xy�Sx^aGF�SnH�F�^a^ayÐHKS2M�F�y�^aRWGIHcXnF�yÐHKb�^OGIoxGIHK^aV©VÐSxy�^��p�RW^a`aJ[GW^�LoUv ��XnGW^ayÐSUF b�J[GBJ[F�HKM�JLHKJLgU^OM�F�y�^aR�wGIHcXnF�y�J[F�� SnN_HKb�^0Z5J[F�y«SnN_GIoxGIHK^aVÐGfb�^2y�^�gU^�[SUp�Ga\�XnF J[F@NTSURWV<X�±\5VÐSnHKJLgnXYHKJ[F��:y�^aGW`aRWJ[p@HKJ[SUFGWM �Ð`a^aGav6'fSzt%^�gU^aRa\.HKb�J[G)y�^aGW`aRWJ[p@HKJ[SUF b=XnGfHKS���^:p�RW^a`aJ[GW^e^aF�SUM��Ub HKS��URKXnGWp HKb�^eM�F�y�^aR�w
LoxJ[F��³J[y�^�XnG?SnN_HKb�^2GIoxGIHK^aV VÐSxy�^�±v
]Ob�^ �=XnGWJ[`�p�RWSUp�^aRIHKJ[^aG3SnN�X��xGIoxGIHK^aVÐG3t%^?XnRW^�J[F�HK^aRW^aGIHK^ayÐJ[F³XnRW^�`�Xnp@HKM�RW^ay J[F:HKb�^%NTS��[Szt�wJ[F��Ð`cb=Xnp@HK^aR ��o«y�^! =F�J[F���X �@J[SUVÐGav O NB`aSUM�RWGW^n\�HKb�^�NTSURWV<X�[J���XYHKJ[SUFÊSnN3HKb�^aGW^ep�RWSUp�^aRIHKJ[^aGX��,^a`�HKGÊHKb�^ y�^�gU^�[SUp�VÐ^aF�H SnN�GIoxGIHK^aVÐGavÁ]Ob�^aRW^ J[G�X HKRKXny�^QwDS�����^�HDt%^a^aF HKb�^ J[y�^�X SnNy�^! =F�J[F��:^�gU^aRIo5HKb�J[F�� XnG�y�^�HcXnJ�[^ay<XnG%p�SUGWGWJ���[^n\�t?JLHKbÐHKb�^)^!�,^a`�H%HKb=XYH�HKb�^)GIoxGIHK^aV�VÐSxy�^�y�Sx^aG%F�SnH�X��[Szt HKS:y�^! =F�^)HKb�^)GW^aV<XnF�HKJ[`aG%SnN X�`a^aRIHcXnJ[F<y�^aGW`aRWJ[p@HKJ[SUFÐHK^a`cb�F�J��5M�^n\@SUR�[^�X�g�wJ[F��<`a^aRIHcXnJ[F y�^�HcXnJ�[GfM�F�GWp�^a`aJ� =^ay.v H=M�RIHKb�^aRWVÐSURW^n\&HKb�^eVÐSURW^�GWSUp�b�J[GIHKJ[`�XYHK^ay y�^aGW`aRWJ[p@HKJ[SUFHK^a`cb�F�J��5M�^aG�XnRW^n\5HKb�^?VÐSURW^?`aSUVÐp�[^ �³HKb�^aJ[R�GW^aV<XnF�HKJ[`aG�M�GWM=X��Lo³J[Gav � GIoxGIHK^aV©VÐSxy�^�=F�SnHSUF�Lo«b=XnG�HKSÊ`�Xnp@HKM�RW^³J[F�p�M@HQrYSUM@HKp�M@H ��^ab=X�gxJ[SUR�SnN%X<GIoxGIHK^aV«\ ��M@H2X�[GWSÊGIHKRWM�`�HKM�RKX�BXnF�yy=XYHcXYHDoxp�^2J[GWGWM�^aGav
H=SURWV<X��LoU\,HKb�^B��
����������������� 9!) J[G0HKb�^ÐGW^�H:SnN�GIoxGIHK^aVÐG�HKb=XYH�S���^�oxG2HKb�^Ðp�RWSUp�^aRIHKJ[^aGy�^! =F�^ay8J[FR@%b=Xnp@HK^aRS%xv � G2HKb�J[G0gU^aRWGWJ[SUF SnN%HKb�^ GIoxGIHK^aV
VÐSxy�^�3SURWJ��UJ[F=XYHK^aG�NTRWSUV HDt%Sp�RWJ[SUR�VÐSxy�^�[G?XnF�y«GWSUVÐ^�NTM�RIHKb�^aROt%SURWZ�XnG?SUM@H [J[F�^ay�J[FE"x^a`�HKJ[SUF � v l \@t%^�`�X��,JLH 9:),< q

9:),< 4 H � � � � 9 ),< � � � � � O X
� ^:y�S<F�SnH)y�^! =F�^:HKb�^:`cb=XnRKXn`�HK^aRWJ[GIHKJ[`aG?NTSURfp�RWSUp�^aRIHKJ[^aGfSnN 9!),< XnGfSUF�^:^ �@p�[J[`aJLHfp�RW^ay�J�w`�XYHK^n\ ��M@H?NTSURWVeM�¸XYHK^)HKb�^aV XnGfX³GW^�HfSnNBX �@J[SUVÐGav
EDF:p�RWJ[F�`aJ[p�[^n\YXK��
������� � � � `�XnF ��^�NTSURWV<X�[J��a^ay2XnG!X?HKM�p�[^n\ht?b�SUGW^%`aSUVÐp�SUF�^aF�HKG_`�Xnp@HKM�RW^J[F@NTSURWV<XYHKJ[SUFeGWM�`cb�XnG�HKb�^fJ[y�^aF�HKJ� =^aRWG�M�GW^ayÊJ[F³HKb�^fGIoxGIHK^aV«\ S O � � � \xSURBHKb�^?HDoxp�J[F���SnN.HKb�^gnXnRWJ¸X���[^aGOJ[F HKb�^�GIoxGIHK^aV«v � `aSUF�`aRW^�HK^:GWp�^a`aJ� =`�XYHKJ[SUF«SnN�X GIoxGIHK^aV SUR)X GW^�H)SnN3GIoxGIHK^aVÐG`�XnF ��^ J[F�HK^aRWp�RW^�HK^ay�XnG XnF XnGWGWJ��UF�VÐ^aF�H SnN�`aSUF�`aRW^�HK^¹GW^�HKGa\fNTM�F�`�HKJ[SUF�G XnF�y RW^�¸XYHKJ[SUF�GHKS HKb�^�`aSUVÐp�SUF�^aF�HKG SnN?HKb�^�HKM�p�[^ � `aSUVÐp=XnRKX���[^<HKS HKb�^ y�^! =F�JLHKJ[SUF�SnN���w�X���U^���RKXnG³J[FXn`a`aSURWy=XnF�`a^2t?JLHKb«X³GWJ��UF=XYHKM�RW^�� � v
]Ob�^¹X �@J[SUVÐG �UJLgU^aF J[F HKb�^ F�^ �xH `cb=Xnp@HK^aR�NTSURWV<X��Lo GWp�^�XnZ X���SUM@H«X8GIoxGIHK^aV � � � SUR`aSUVÐp�SUF�^aF�HKG?SnN3JLHKGO`cb=XnRKXn`�HK^aRWJ��aJ[F��³HKM�p�[^n\=RW^aGWp�^a`�HKJLgU^�LoUv H=SUROF�SnHcXYHKJ[SUF=X�.`aSUF�gU^aF�J[^aF�`a^n\t%^�M�GWM=X��Lo<SUVÐJLHOGWM � � � � � t?b�^aF«RW^�NT^aRWRWJ[F��³HKS³HKb�^0HKM�p�[^�� G?`aSUVÐp�SUF�^aF�HKGav
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EH<J[G<X¹V<X�QWSURÐXnJ[V SnN0GW^�gU^aRKX�)RW^aGW^�XnRW`cb p�RWSLQW^a`�HKGÐt?JLHKb�J[F#SUM�R<J[F�GIHKJLHKM@HK^�HKS y�^! =F�^ X`aSUb�^aRW^aF�H)GW^�H)SnN!y�^aGW`aRWJ[p@HKJ[SUF�HK^a`cb�F�J��5M�^aGa\ [J[Zn^ @ ¸XnGWG# �J¸X��URKXnVÐGa\�"5HcXYHK^2]_RKXnF�GWJLHKJ[SUFP �J�wX��URKXnVÐG2XnF�y SnHKb�^aRWGa\3XnF�y1HKS �UJLgU^ HKb�^aV XnF¹J[F�HK^��URKXYHK^ay¹NTSURWV<X�3GW^aV<XnF�HKJ[`aGav<EH:J[G0HKb�^J[F�HK^��URKXYHKJ[SUF�SnN=HKb�^%GW^aV<XnF�HKJ[`aG_HKb=XYHBX��[Szt?G_M�G_HKS)NTSURWVeM�¸XYHK^�p�RW^a`aJ[GW^�`aSUF�HK^ �xHB`aSUF�y�JLHKJ[SUF�GNTSURBb�^�HK^aRWS��U^aF�^aSUM�G�y�Sx`aM�VÐ^aF�HKGav�i«SURW^aSzgU^aRa\@X0GIoxGIHK^aV�VÐSxy�^�@J[G3HKb�^ �=XnGWJ[GBNTSUR3p�RWSzgnX���Lo

� %



`aSURWRW^a`�HOHKRKXnF�G ¸XYHKJ[SUF�G%SnN_SUF�^0y�Sx`aM�VÐ^aF�HOJ[F�HKS XnF�SnHKb�^aRa\@NTSUR�J[F�GIHcXnF�`a^�HKb�^��U^aF�^aRKXYHKJ[SUFÊSnN`aSxy�^0NTRWSUV�GIHcXYHK^2y�J¸X��URKXnVÐGav
]Ob�^fGIoxGIHK^aV©VÐSxy�^��p�RW^aGW^aF�HK^ayÊJ[F HKb�J[GBp=Xnp�^aR�RW^aGWM�LHKG�NTRWSUV�X0GIoxF�HKb�^aGWJ[G%SnN,HKb�^Ot%SURWZ³SUFS���QW^a`�HIwDSURWJ[^aF�HK^ay:GIoxGIHK^aV VÐSxy�^�[G,t?JLHKb�J[F0HKb�^��������	��
ep�RWSLQW^a`�H�\hHKb�^�t%SURWZ0SUF�^aV ��^ay�y�^ayRW^�X��wHKJ[VÐ^!GIoxGIHK^aVÐG t?JLHKb�J[F�HKb�^ H O W_" O H!]¹p�RWSLQW^a`�H!XnF�y2HKb�^3t%SURWZ0SUF2b�o���RWJ[y � XnF�y2RW^�X��wHKJ[VÐ^ � GIoxGIHK^aVÐG�t?JLHKb�J[F«HKb�^�������������¹p�RWSLQW^a`�H�v0]Ob�^eVÐSxy�^�_J[G��=XnGW^ay SUF HDt%S�^�XnR [J[^aRgU^aRWGWJ[SUF�Gfy�^�gU^�[SUp�^ay t?JLHKb�J[F��������	��
 v
]Ob�^$ =RWGIHfgU^aRWGWJ[SUF«NTSUR?HKb�J[G?GIoxGIHK^aV VÐSxy�^�.t�XnG)y�^! =F�^ay J[F H W
� � $ B J_XnF�y `aSUF�HcXnJ[F�^ay XGIHKRWSUF��<VÐSnHKJLgnXYHKJ[SUF=X�,p=XnRIH�vO]Ob�J[G)GIoxGIHK^aV VÐSxy�^�.t�XnGfNTM�RIHKb�^aR)J[VÐp�RWSzgU^ay J[F H �6W
� $ J J±v
H=RWSUV�F�Szt SUF.\�t%^2RW^�NT^aROHKS HKb�J[G  =RWGIH?gU^aRWGWJ[SUF«SnN_HKb�^2GIoxGIHK^aV VÐSxy�^��XnG 9!) { v
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H=SUR�GWJ��UF=X��wDGW^�H%GIHKRW^�XnVÐG%HKb�^�p�Szt%^aRWGW^�H?SzgU^aROX:GW^�HOSnN GWJ��UF=X�[G
	 J[G%M�GW^ay XnG�HKb�^�RKXnF��U^)SnNHKb�^:GIHKRW^�XnVÐGa\,J±v ^nv P 4 
 � 	 � v ��Xn`cb GWJ��UF=X� V<X�o Sx`a`aM�R�J[F�y�^ap�^aF�y�^aF�H Lo«SnN�X�� SnHKb�^aRWGa\
��M@HÊJLHÊVeM�GIH���^ p�RW^aGW^aF�H�NTSURÊXnF ^aF�HKJ[RW^ HKJ[VÐ^ J[F�HK^aRIgnX�±\OF�SnHÊSUF�Lo�NTSUR<SUF�^ J[F�GIHcXnF�`a^nv]Ob�^aRW^�NTSURW^n\Op�J[^a`a^�t?J[GW^ `aSUF�GIHcXnF�H�GIHKRW^�XnVÐG t?JLHKb ^��5M�J[y�J[GIHcXnF�H<p�SUJ[F�HKGÐSnN0y�J[GW`aSUF�HKJ[F5M�JLHDo`�XnF ��^³M�GW^ay HKS�VÐSxy�^� HKb�J[G�Z5J[F�y SnN�GIHKRW^�XnVÐGav2]Ob�^aGW^ GIHKRW^�XnVÐG2XnRW^eSnN�Z5J[F�y P ; Q ; v2EHJ[G)HKS�GWSUVÐ^³^ �xHK^aF�H:XnR ��JLHKRKXnRIo«t?b=XYH0HKb�^³GIHKRW^�XnVÐG0y�S�SUF1p�SUJ[F�HKG�SnN�y�J[GW`aSUF�HKJ[F5M�JLHDoU\ ��M@HM�GWJ[F�� Z5J[F�y P ; ; ; J[GO`a^aRIHcXnJ[F�Lo�X �USxSxy `cb�SUJ[`a^nv
H=SUR_XnGIoxF�`cb�RWSUF�SUM�GBb=XnRWy@t�XnRW^�GIHKRWM�`�HKM�RW^aG3JLH_V<X�o0NTM�RIHKb�^aRWVÐSURW^���^%Xnp�p�RWSUp�RWJ¸XYHK^�HKS�X��[Sztp�SUJ[F�HKG³SnN)y�J[GW`aSUF�HKJ[F5M�JLHDo8HKb=XYHÐXnRW^ F�SnHÐ^��5M�J[y�J[GIHcXnF�HÐXnF�y#M�GW^«GIHKRW^�XnVÐG³SnN�Z5J[F�y P { Q ;J[F�GIHK^�Xny«SnN P ; Q ; v
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i«^aGWGKX��U^ �=XnGW^ay�`aSUVÐVeM�F�J[`�XYHKJ[SUF J[G�V<XnJ[F�LoeM�GW^�NTM��NTSUR�HKb�^)GWSnN HDt�XnRW^)p=XnRIH�SnN X�GIoxGIHK^aV«\
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EDF HKb�J[G<VÐSxy�^�±\�t%^ XnGWGWM�VÐ^ VÐ^aGWGKX��U^aG<HKS ��^ HKRKXnF�GWVÐJLHWHK^ay J[F SUF�^ J[F�GIHcXnF�HÊSnN�HKJ[VÐ^nv
��XnGW^ayÊSUFÐHKb�^�X���SzgU^ �UJLgU^aFÊ`�¸XnGWGWJ� =`�XYHKJ[SUF.\Ut%^)RW^���XnRWyÊX�`cb=XnF�F�^�!- �/' HKS ��^fVÐ^aGWGKX��U^
�=XnGW^ay JLN_JLHKGOGIHKRW^�XnVÐGfXnRW^0SnN_HKb�^2Z5J[F�y P {D{ < t?JLHKb 7 � P v
� GÐVÐ^aGWGKX��U^aGÊXnRW^«p�RWSxy�M�`a^ay XnF�y#p�RWSx`a^aGWGW^ay J[F X¹y�J[GW`aRW^�HK^«V<XnF�F�^aRa\�t%^ SUF�Lo#X��[SztX� =F�JLHK^³F5M�V ��^aR2SnN�VÐ^aGWGKX��U^aG�y�M�RWJ[F�� XnF�o  =F�JLHK^eHKJ[VÐ^eJ[F�HK^aRIgnX�±v � GWGWM�VÐJ[F���HKb�^ p�RWSYwy�M�`�HKJ[SUF SnN!X³VÐ^aGWGKX��U^�HcXnZn^aG?GWSUVÐ^0VÐJ[F�J[VeM�V©XnVÐSUM�F�H?SnN HKJ[VÐ^n\@p�^aRWVÐJLHWHKJ[F��:J[F� =F�JLHK^�LoV<XnF�o�VÐ^aGWGKX��U^aGBJ[FeX  =F�JLHK^%J[F�HK^aRIgnX�5t%SUM�[y³RW^��5M�J[RW^�HKb�^�p�RWSxy�M�`aJ[F���M�F�JLH_HKS)t%SURWZ�N¯XnGIHK^aRHKb=XnF HKb�J[GOVÐJ[F�J[VeM�V�XnVÐSUM�F�H�v
EDFI"x^a`�HKJ[SUF B v&%ft%^Ot?J��5HKRKXnF�GINTSURWV HKb�^aGW^?y�^aF�GW^?VÐ^aGWGKX��U^OGIHKRW^�XnVÐGBJ[F�HKS)HKJ[VÐ^ay XnF�y³^�gU^aFM�F�HKJ[VÐ^ay³VÐ^aGWGKX��U^�GIHKRW^�XnVÐGav3]Ob�^�o³X��[Szt�HKS0y�J[GWRW^���XnRWy³y�^�HcXnJ�[^ay:HKJ[VÐJ[F���\YJLN � SURaq!XnG [SUF��XnG � t%^2y�SÐF�SnHOt�XnF�HfHKS³HcX�[ZÊX���SUM@H?JLH�v
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DfSnHK^:HKb=XYH0X�LHKb�SUM��Ub =? S �? =? T XnF�y E? S �? E? T y�SÊb=X�gU^³y�J��,^aRW^aF�H0y�SUV<XnJ[F�G�XnF�y RKXnF��U^aGa\
^�Xn`cb NTM�F�`�HKJ[SUF«J[F E? S �? E? T `�XnF«^�XnGWJ�Lo���^0^ �xHK^aF�y�^ay HKSÐXeNTM�F�`�HKJ[SUF«J[F =? S �? =? T v
O F�^�J[VÐp�SURIHcXnF�H_p�RWSUp�^aRIHDo:SnN=HKb�^%`aSUVÐp�SUGWJLHKJ[SUF�SUp�^aRKXYHKSURWG!y�^! =F�^ay J[F\@%b=Xnp@HK^aR l J[G_HKb=XYHJLN�X<GW^�H0SnN�Z5J[F�y RW^aGWp�^a`�HKJ[F�����^ab=X�gxJ[SURWG�J[Gf`aSUVÐp�SUGW^ay.\�HKb�^aF HKb�^eRW^aGWM�LH)t?J��_X�[GWS ��^:SnN
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HKb�^ Xnp�p�RWSUp�RWJ¸XYHK^eZ5J[F�y.v�EDF1VÐSURW^:y�^�HcXnJ�±\�HKb�^³GW^�H�SnN�y�^�¸X�oU^ay1Z5J[F�y1RW^aGWp�^a`�HKJ[F�� ��^ab=X�g�wJ[SURWG � XnF�y NTM�F�`�HKJ[SUF�G � t?b�J[`cb XYH [^�XnGIH�b=X�gU^ey�^�¸X�oW�(� k NTSUR)X �UJLgU^aF&� J[Gf`�[SUGW^ay t?JLHKbRW^aGWp�^a`�H3HKS)F�^aGIHK^ay³`aSUVÐp�SUGWJLHKJ[SUF.\hGW^��5M�^aF�HKJ¸X�x`aSUVÐp�SUGWJLHKJ[SUF.\hp=XnRKX��[^��`aSUVÐp�SUGWJLHKJ[SUF.\zNT^a^ayxw
�=Xn`cZ&\=RW^aF=XnVÐJ[F�� XnF�y J[F�HK^aRIN¯Xn`a^2Xny=Xnp@HKJ[SUF.v3]Ob�^2p�RWSxSnN!J[G �UJLgU^aF J[F � p�p�^aF�y�J��P@)v DfSnHK^HKb=XYH?RW^aF=XnVÐJ[F��eSnN_`cb=XnF�F�^�[G?F�Szt VeM�GIH?F�SnHOSUF�LoÊRW^aGWp�^a`�H?HKb�^�HDoxp�^2SnN HKb�^0M�F�y�^aR LoxJ[F��VÐ^aGWGKX��U^aG P + ��M@H)X�[GWS³HKb�^2Z5J[F�y SnN_HKb�^2`cb=XnF�F�^�[Gav
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H=SUR)GWSUVÐ^:Z5J[F�y�G�SnN�y�^aF�GW^eGIHKRW^�XnVÐG �*� E? - t%^³`�XnF y�^! =F�^ X���GIHKRKXn`�HKJ[SUF�GfHKb=XYH0X��[Szt M�GHKS M�GW^2HKb�^0t%SURWZ<HKb=XYHfb=XnG ��^a^aF«y�SUF�^0NTSUROy�J[GW`aRW^�HK^2GIHKRW^�XnVÐGav
�%^�NTSURW^0t%^2y�^! =F�^2HKb�^0`aSUF�F�^a`�HKJ[SUF ��^�HDt%^a^aF«HKb�^2y�J[GW`aRW^�HK^�XnF�y�HKb�^2`aSUF�HKJ[F5M�SUM�G?GIHKRW^�XnV
¸X�oU^aRWGa\�t%^2t?J��,J[F�HKRWSxy�M�`a^0HKb�^2y�J[GW`aRW^�HK^2GIHKRW^�XnV�HKb�^aSURIo ��RWJ[^���oUv

	 �����  "!;� 0�( ,&(/.�08#
� G2HKb�^Ðy�^! =F�JLHKJ[SUF�G0NTSUR0y�J[GW`aRW^�HK^ÐGIHKRW^�XnVÐG:XnRW^³HKS X ¸XnR �U^ ^ �xHK^aF�H:gU^aRIo1GWJ[VÐJ�¸XnRfHKS«HKb�^X�[RW^�Xny@o �UJLgU^aFÐSUF�^aGa\�t%^RQWM�GIH�VÐ^aF�HKJ[SUFeHKb�^?^ �@J[GIHKJ[F��2SUp�^aRKXYHKJ[SUF�G�XnF�yÐy�J��,^aRW^aF�`a^aGBHKS2HKb�^p�RW^�gxJ[SUM�G?SUF�^aGav
� F �)� �� ��� � �� # � ����J[G�X  =F�JLHK^ÐSUR2J[F� =F�JLHK^³GW^��5M�^aF�`a^ÊSnNOVÐ^aGWGKX��U^aGavÊEN P y�^aF�SnHK^aGeXGW^�H0SnNBVÐ^aGWGKX��U^aGa\ PRQ y�^aF�SnHK^aG)HKb�^:GW^�H0SnN�X��  =F�JLHK^:GW^��5M�^aF�`a^aG2SnN�VÐ^aGWGKX��U^aG�XnF�y PRSHKb�^<GW^�H³SnNfX��BJ[F� =F�JLHK^ÐGW^��5M�^aF�`a^aGÐSnNOVÐ^aGWGKX��U^aGa\3NTSUR2HKb�^ÊGW^�H³SnN?X���GIHKRW^�XnVÐG:SzgU^aR P \y�^aF�SnHK^ay ��o P T \�t%^2y�^! =F�^nq

PUT 4 PRS(V PRQ

� ^0t?J��,M�GW^2HKb�^0NTS��[Szt?J[F��eSUp�^aRKXYHKJ[SUF�G�SUF«GIHKRW^�XnVÐGaq

��XIYZX q PUT [ PUT ? PUT y�^aF�SnHK^aGOHKb�^0`aSUF�`�XYHK^aF=XYHKJ[SUF SnN_HDt%S GIHKRW^�XnVÐGa\=J±v ^nv@HKb�^GIHKRW^�XnV t?b�J[`cb8J[G:S��@HcXnJ[F�^ay ��o p�M@HWHKJ[F�� HKb�^<GW^a`aSUF�y XnR �UM�VÐ^aF�H³XYN HK^aR�HKb�^# =RWGIH�v
Y t?J��.X�[GWS ��^2M�GW^ay HKSÐ`aSUF�`�XYHK^aF=XYHK^�X³GWJ[F���[^0VÐ^aGWGKX��U^0t?JLHKb«X³GIHKRW^�XnV«v

��� q PUT ? �(V H�� O �UJLgU^aG0HKb�^ [^aF��nHKb1SnN%X�GIHKRW^�XnV XnG2X�F=XYHKM�RKX�3F5M�V ��^aR0SUR
� \�JLN_HKb�^2GIHKRW^�XnV�J[GOJ[F� =F�JLHK^nv

� `� q 
 ��P@� [ PUT ? PUT y�^aF�SnHK^aG³HKb�^� LHK^aR�wNTM�F�`�HKJ[SUF.v `� ��� � � � y�^�[^�HK^aGÐX��^�[^aVÐ^aF�HKG?J[F � t?b�J[`cb XnRW^2F�SnH?`aSUF�HcXnJ[F�^ay«J[F GW^�H � v

lUl



F�^�H0M�G0y�^aF�SnHK^ ��o -�HKb�^eGW^�H2SnN�M�F�HKJ[VÐ^ay GIHKRW^�XnVÐG�SzgU^aR P + vAH=SURWV<X��Lo�GWM�`cb¹GIHKRW^�XnVÐGXnRW^2J[F PUT+ \�y�^aF�SnHKJ[F��ÐXnF«J[F� =F�JLHK^�SUR  =F�JLHK^0GW^��5M�^aF�`a^:SnN!VÐ^aGWGKX��U^aGavF�^�H?M�GONTM�RIHKb�^aRWVÐSURW^�y�^aF�SnHK^"��o 
-fHKb�^0GW^�HfSnN � y�J[GW`aRW^�HK^ � �� ��� �;�� # � ���=��SzgU^aR P + v H=SUR�wV<X��Lo2GWM�`cbÐGIHKRW^�XnVÐGBXnRW^�J[F ��PRQ+ � S \�y�^aF�SnHKJ[F��2XnF³J[F� =F�JLHK^%GW^��5M�^aF�`a^fSnN  =F�JLHK^�J[F�HK^aRIgnX�[Ga\t?b�^aRW^?^�Xn`cb<J[F�HK^aRIgnX�@`aSUF�HcXnJ[F�GBHKb�^  =F�JLHK^OGW^��5M�^aF�`a^)SnN,VÐ^aGWGKX��U^aGBHKb=XYH�Sx`a`aM�RWRW^ayÐJ[FeHKb=XYHJ[F�HK^aRIgnX�.SnN_HKJ[VÐ^nv � �,HKJ[VÐ^0J[F�HK^aRIgnX�[GOXnRW^2SnN_HKb�^2GKXnVÐ^�[^aF��nHKb.v
H=SUR�^�gU^aRIoÐHKJ[VÐ^ay GIHKRW^�XnV � t%^�X�����RW^�gxJ¸XYHK^?HKb�^fGW^�[^a`�HKJ[SUF<SnN,HKb�^fFxwHKbÐHKJ[VÐ^OJ[F�HK^aRIgnX� ��o
�� % � \=t?b�^aRW^�HKb�^" =RWGIH�J[F�HK^aRIgnX��J[G?GW^�[^a`�HK^ay t?JLHKb«J[F�y�^ � � v H=SUR?^�gU^aRIo«HKJ[VÐ^ay GIHKRW^�XnV �t%^:X�����RW^�gxJ¸XYHK^�HKb�^2RW^aGIHKRWJ[`�HKJ[SUF�HKS³HKb�^� =RWGIHD%1J[F�HK^aRIgnX�[G ��o ��� %!v
H=SUR�^�gU^aRIo M�F�HKJ[VÐ^ay GIHKRW^�XnV � t%^ X�����RW^�gxJ¸XYHK^eHKb�^eGW^�[^a`�HKJ[SUF SnN�HKb�^³FxwHKb VÐ^aGWGKX��U^ � JLNJLH�^ �@J[GIHKG � ��o �� % � v H=SUR�^�gU^aRIo M�F�HKJ[VÐ^ay GIHKRW^�XnV � t%^ÐX�����RW^�gxJ¸XYHK^:HKb�^eRW^aGIHKRWJ[`�HKJ[SUF HKSHKb�^$ =RWGIH %¹^�[^aVÐ^aF�HKG���o ��� %!v � G���^�NTSURW^n\&t%^:`�XnRWRIo HKb�J[GfSUp�^aRKXYHKJ[SUF�GfSzgU^aRfHKS<F=XnVÐ^ayGIHKRW^�XnV�HKM�p�[^aGav
H=SUR F=XnVÐ^ay:GIHKRW^�XnV HKM�p�[^aG t%^�M�GW^�HKb�^�GKXnVÐ^�RW^aGIHKRWJ[`�HKJ[SUF:XnF�ye`aSUV ��J[F=XYHKJ[SUF2SUp�^aRKXYHKSURWGa\ �XnF�y � \nXnG ��^�NTSURW^nv H=M�RIHKb�^aRWVÐSURW^Bt%^%^ �xHK^aF�y:HKb�^aGW^%SUp�^aRKXYHKSURWG_XnF�y�HKb�^%X���SzgU^%GW^�[^a`�HKJ[SUF�GHKS GW^�HKGfSnN!GIHKRW^�XnVÐG?J[F«X³p�SUJ[F�HDt?J[GW^0GIHDo�[^nv
]OJ[VÐ^ay«GIHKRW^�XnV p�RWSx`a^aGWGWJ[F��ÐNTM�F�`�HKJ[SUF�G)XnRW^�y�^aF�SnHK^ay ��o  q 
S "? 
T t?b�^aRW^�HKb�^�F=XYHKM�RKX�F5M�V ��^aR % 9 k HK^��[GOM�GfX���SUM@HOHKb�^2y�^�¸X�o�SnN_HKb�^0NTM�F�`�HKJ[SUF.vBEHfb�S�[y�G�HKb=XYH�q
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� ��XnJ[F<^�Xn`cbÊHKJ[VÐ^ay NTM�F�`�HKJ[SUF  `�XnF ��^�XYHWHcXn`cb�^ay<HKb�^�V<X �@J[V<X��y�^�¸X�o HKJ[VÐ^?HKb=XYH�JLH%b=XnG
��o�� ��!� \�t?b�J[`cb«J[GOF�Szt X³F=XYHKM�RKX��F5M�V ��^aRav
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