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�%NG´ � NmiTNkW�S g WXK ¡ NkMXµ g Q KP¶?KP·nS g YRWXYOW]� F?DsA _ai¸S¹Q�MONº·:KP\]W]lXi»K�W6STUXNG�PNmWn_
N �Vg MRYO¼ g S}YOK�W�N �}� K � Kf¶XMRN gP� WXYRWX� g MR�PK � YOSTUX½�im£mNko�´]MOY[ILYOSTMRQ&\]i¸YRWX�sSTUXNmY � i¸S g ·]YOMO_
Y¾S¹Q�´ � K�´�N � S}YON>ik¿ D x©{«�Ptk�Oz MRN gf� WXN � Y[i�KPWXNÀ¶0K � µºUXY[IVU STUXN�MRN gf� WXN>lÁiTKPMR\nSTYRKPW
lnK�Nmi�WXKPSsIVU g W]�PN�½Á\]IVUÂµºY¾S}U�i¸½ g MRM�IVU g WX�PN>iCYOWÂSTU]NGS �}g YOW]YOWX��iTNLS>¿»��UXN
·�K�\XW]lXi»µÀN�K�·nS g YOW�lnK�W]KfSJlnNm´�NmW]l6KPW g W�Q ½8N g iT\ � NºKf¶:STUXNsIkKP½6´XMRNLonYOS¹Q
Kf¶1S}UXN&U�Q�´:KfS}UXNmiTY[iCiT´ g ILN6Ã0NP¿ �]¿qÄ A lnYO½6NmW]i¸YRKPW:ÅJ·]\nS �}g STUXN � lnNm´�NmW]ljKPW
UXKwµÆSTU]N$MRN gf� WXYRWX� g MO��K � Y¾S}UX½Çi¸N gf� IVUXNmi&S}UXY[i8iT´ g ILNP£ g W]l�I g WÈSTU�\]i8·:N
g ´X´]MOYRNmlÉN ¡ NmWEµºUXNmWESTU]N Ä A lXYO½6NkW�i¸YRKPWEY[i�YOWXÊ]WXYOSTNP¿��"N6lnNk½6KPW�i¹S �}g STN
STU g S � Nm�P\XM gf� YO¼ g S}YOK�W�WXNLS¹µCK �}Ë i�´:K�i}i¸N>iTi�STU]N � NmZ�\XY � NmlÁi¸S g ·XYRMOYOS¹Q�´ � KP´:N � S¹Q
g W]l g ´X´XMRQ&KP\ � ½6NLSTU]K�l
STKGKP·nS g YRW
WXNkµ�·�K�\XW]lXi<KPW�S}UXNkY � �PNkW]N �Vg MRYO¼ g STYRKPW
´�N � ¶0K � ½ g W]ILN�¿

Ì Í�Î °n±XÏºÐsÑs³:°XÒ¸Ï Î

DÓË NkQÁY[i}i¸\XNsYOW*IkKP½6´X\nS g STYRKPW g MXMRN gP� WXYRWX�&S}UXNkK � Q YRiqS}K
·:KP\XW]l8S}UXN���NkWXN �}g MOYR¼ g STYRKPW8N �}� K � Kf¶
MRN gf� WXYRWX� g MR�PK � YOSTUX½�im¿<§sW�S}YOM � N>ILNmW�S}MOQ�£f½6K�i¸S»Kf¶:STUXN � NmiTN gP� IVU YOW6S}U g S gP� N g U g i�¶0KnIL\�i¸N>l K�W
\XWXYO¶0K � ½ g _a´ � YRK � YX·:KP\XW�lXi»��Y ¡ YRWX� g �P\ gf�Vg W�STNmN�STU g S»STUXN�lnYOÔ:N � NmW]ILN�·:NLS¹µCNkNmW6STUXNsS �Vg YRWXYRWX�
N �}� K �jg W]l�S}UXNÉS}Nmi¸SÂN �T� K � YRiÂ\XWXYO¶0K � ½6MOQÓiT½ g MRMs¶0K �Âg W�Q�U�Q�´�KPSTUXN>i¸Y[ijYOW g �PY ¡ NmWÕILM g i}im¿
��UXN>i¸NÀ·�K�\XW]lXi gf� N»\]iT\ g MRMRQ�Nkon´ � N>iTiTNml�YRW
S}N � ½6i�Kf¶]IkKP½Á·]YOW g STK � Y g M�Z�\ g W�STYOSTYRNmi<i¸\]IVU g i1Ä A _
lnYR½6NkW]iTYOK�W1¿�Ö«W&S}UXN»M g i¸S?¶0Nkµ�QPN gf� ik£ � N>i¸N gf� IVUXN � i�U gd¡ NqS � YRNmlGSTKs\]i¸Nh½6K � N � NLÊ]W]Nml&Z�\ g W�STYOSTYRNmi
STK�NmY¾S}UXN � Nmi¸STYR½ g STN�S}UXN*ILK�½6´XMONkonY¾S¹Q%Kf¶CSTUXN$iTN gP� IVU�iT´ g IkN!Ã.NP¿ �]¿ÂILK ¡ N � YRWX�ÂW�\X½Á·:N � i*×ObLØ0Å
K � STKj\]iTN g ´�K�i¹S}N � YOK � Y�YOWX¶0K � ½ g STYRKPW g ·�K�\nS�STUXN6i¸K�MO\XSTYRKPW�¶0K�\XW]lE·�QÂSTU]N g MO��K � Y¾S}UX½ÙÃ0NP¿ �]¿
½ gf� �PYRWj×ObPb©Ø0Å©¿h��UXN � N�Nko�Y[i¸SqKPSTUXN �hg ´X´ � K g IVUXNmi�iT\]IVU g iqKP·]iTN �}¡ N>l�Ä A lnYO½6NmW]i¸YRKPW!×Ob>c>Øa£f·X\nS
g MRM gP� N ILKPW�ILN � WXN>ljµºYOSTU%i¹S � \]ILST\ �Vg M<´ � KP´:N � STYRNmi�KP¶qSTUXN MON gf� WXYOW]�$i¸Qni¸STNm½6im¿ºÖ«W�S}UXYRiG´ g ´�N �
µCNÁ´ � NmiTNkW�S g W]K ¡ NkM<µ g QÂKf¶»K�·nS g YOW]YOWX� F?DsA ·�K�\XW]lXis¶0K � i¸´:NmIkY¾Ê�I g MR�PK � YOSTUX½�isNLon´XMRYRIkY¾S}MOQ
\]iTYOW]�ÈSTUXNmY � i¸S g ·]YOMRY¾S¹Q�´ � KP´:N � STYRNmim¿Ú��UXNÉWXKfS}YOK�WÛKf¶Ái¸S g ·XYOMRYOS¹QP£�YRW�S � K�lX\]ILN>l�·�QÓÜGN ¡�� KwQPN
g W�lÈ� g �PWXN � × ¦fØ�YOW�STUXN!ILK�W�S}NLo�S KP¶sILM g i}i¸YOÊ�I g STYRKPW"¶0K � S}UXN g W g MRQni¸Y[i
KP¶ºSTUXN!Ý1N gd¡ NL_aKPW]NL_
KP\XS8N �T� K �8g W]l�¶0\ � S}UXN �8� NLÊ]WXN>l�·�Q�Þ&N gP� W�i g W�l�pºK�WÕ× efØºYRi8\]iTNml�UXN � N$YRW�S}UXNÂIkKPW�STNko�S
Kf¶ � Nm� � Nmi}i¸YRKPWÉYOW�K � lnN � S}K��PNLS�·:KP\XW�lXi&KPW%STUXN�Nm½6´XY � Y[I g MqN �T� K �&�Vg STU]N � STU g WÉS}UXN�MRN gd¡ Nk_
KPW]NL_aKP\nSÁN �T� K � ¿���UXY[iÁ½6NLS}UXKnlÈU g i�STU]N$WXY[ILN g l ¡wg W�S g �PN�KP¶º´ � K ¡ Y[lnYRWX�E·:KP\XW]l]i�STU g S8lXK
ß©àqá�â�ã�ä�åmæ¹ç�ähèkã�é�åmê�ë�ä»á�â¾ì�ë&í¹á�ë&èmîPí¹á�åkæºähèmãsèLísï:èmðnåkæ¸èkí¹åmâ�æ¹ë
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WXKPS�lnNm´�NmW]l�KPW g W�QÂIkKP½6´XMRNLonY¾S¹QÂ½6N g i¸\ � N�Kf¶hS}UXN iTN gP� IVU�iT´ g IkN*Ã0N�¿ ��¿�Ä A _alXYO½6NkW�i¸YRKPW�K �
ILK ¡ N � YOW]��W�\X½ ·�N � iVÅh·]\nS �Vg S}UXN � KPW6STU]Nsµ g QÁS}UXN g MO��K � Y¾S}UX½ iTN gP� IVUXN>iqSTU]YRiCi¸´ g ILN�¿<Ö«W*STU g S
� NmiT´�N>I©Sm£�KP\ �Àg ´]´ � K g IVU�I g W�·�N � NmM g STN>l6STKÁ^ � Nm\XW]l�� i�× � Ø)µºUXN � NsSTUXNGNmi¸STYR½ g STN>l*i¸YR¼kNsKf¶?STU]N
iT\X·]iTNLSºKf¶1S}UXN&U�Q�´:KfS}UXNmiTY[iCiT´ g ILN g I©S}\ g MRMRQ*i¸N gf� IVUXNml�·�Q6S}UXN g MR�PK � YOSTUX½ÆY[i�\]i¸N>l�S}K8·:KP\]W]l
YOS}i6�PNmWXN �Vg MRYR¼ g S}YOK�W�N �T� K � ¿���KwµCN ¡ N � ^ � Nk\XW�l�� i � NmiT\XMOS*lnNk´:NkW]l]i�KPW g ILKP½6´XMRNLonYOS¹Q�STN � ½
µºUXY[IVU%µCN*lnK!WXKPS&U gd¡ N6UXN � N�i¸YRW]IkN8µCN gf� N6WXKfS�MRK�K Ë YOWX��iTNk´ gP�}g STNmMOQ g S�S}UXN�U�Q�´�KPSTUXN>i¸N>i
ILK�W]iTYRlnN � N>l$·�Q�S}UXN g MR�PK � YOSTU]½ g W]ljSTU]NkY �º� Y[i Ë ¿
��UXN6´ g ´�N � Y[i�i¸S � \]I©S}\ � N>l g is¶0K�MOMRKwµ�i��sWXNko�S
iTNmILSTYRKPWÉYRW�S � Knln\]ILN>iGSTUXN6WXKPS g S}YOK�W]i g W]lÉSTU]N
lnNkÊ]WXYOSTYRKPW6Kf¶)i¹S g ·XYRMOYOS¹Q
\]iTNml S}U � K�\X�PU]KP\nS�STUXNº´ g ´:N � ¿ ¢ N>I©S}YOK�W ¥ ´ � NmiTNkW�S}i�K�\ � ½ g YRW � NmiT\XMOS
g i g6F?DsA _aMOY Ë NsSTUXNmK � Nk½!¿hÖ«W ¢ NmI©S}YOK�Wj¦8µCN�µºYRMRM?´ � K ¡ N�S}U g S � Nk�P\]M gP� YR¼ g STYRKPW*WXNkS¹µÀK �TË i gf� N
i¸S g ·]MON g W]l g ´]´XMOQ!S}UXN6½ g YRW � NmiT\XMOSGS}KÂK�·nS g YOW%·�K�\XW]lXi&K�WES}UXNkY � �PNmWXN �Vg MRYO¼ g S}YOK�W g ·XYRMOYOS¹QP¿
D lnY[iTIk\]i}i¸YRKPWÂKf¶<STUXN � NmiT\XMOS}i�µºYRMOM1·:N�´ � NmiTNkW�STN>l$YRW ¢ NmILSTYRKPW��n¿� 	 Ïh°n²�°XÒ¹Ï Î ¯�² Î Ð�

��� Î Ò¹°XÒ¹Ï Î ¯� g W]l�� ·�NmYOW]� � NmiT´:NmI©S}Y ¡ NkMRQ g W%YOWX´]\nS g W]l g W%KP\nS}´X\nSÁiT´ g IkNP£?µCN�ILKPW�i¸Y[lnN ��g MON gf� WXYRWX�
iTNLS������������ Ã����� "!#�kÅ$ &%'%' (�*)+� Ã��,)- "!.)&Å0/
KP¶hiTYR¼kN21 YRW435� �76 ��l �}g µºWÂY ¿ Y ¿ l1¿J¶ � KP½
g W�\XW Ë WXKwµºW�lnY[i¸S � YO·X\XSTYRKPW�8�¿ D MON gf� WXYOW]� g MR�PK � YOSTUX½ Y[i g ¶0\XW]I©S}YOK�W:9 ¶ � KP½;3 ) YOW�S}K�=<Ó½ g ´X´XYRWX� g MON gf� WXYOW]�!iTNLS-� K�W�S}K g ¶0\]W]I©S}YOK�W�>�?%¶ � K�½ � STK@�q¿j�<K gd¡ KPY[l"ILKP½6´XMRNLo
WXKPS g S}YOK�W]im£�µCN*ILKPW�i¸Y[lnN � K�WXMRQ%lnNkSTN � ½6YOW]YRi¸STY[I g MR�PK � YOSTUX½�im¿�ÖaSÁY[i g M[i¸K g iTiT\X½6NmlÉSTU g S
STU]N
g MR�PK � YOSTU]½;A YRi$i¸Q�½6½6NLS � Y[I!µºY¾S}U � NmiT´:NmI©S�S}K���£ �.�ªzm� ¶0K �$g W�Q�´:N � ½Á\nS g S}YOK�W K ¡ N � STU]N
NkMRNk½6NmW�SVi»KP¶��º£#>�?*Q�YRNkM[lXi»STUXNsi g ½6N � NmiT\XMOSm¿h^X\ � STU]N � ½8K � N�£fµCN g i}i¸\]½8N�S}U g S g MRMX¶0\XW]ILSTYRKPW]i
gf� NÁ½6N g iT\ �}g ·XMRN g W�l g MRMhi¸NkS}i gf� N6ILKP\]W�S g ·XMRNÁµºU]YRIVU�lnK�Nmi�WXKPS�MRYO½6YOS&STUXN6YRW�S}N � Nmi¸SGKP¶JSTU]N
� NmiT\XM¾SVi�´ � NmiTNkW�STN>l$UXN � N�¿
��UXN�Nm½8´]Y � YRI g M?N �T� K � Kf¶ g ¶0\XW]I©S}YOK�W�>�½6N g i¸\ � NmljKPWjSTU]N&S �Vg YRWXYOW]�6iTNLSB��Y[i&�C�) ÃD>?ÅE� b1 )F G H ��I ÃD>J (� G ÅI ���=< 6K�
6 �MLONQP ·�NmYOW]� g ILK�i¹SC¶0\XW]ILSTYRKPW1¿»��U]N � Y[i Ë K � ��NkWXN �}g MOYR¼ g STYRKPW*N �T� K � I g WÂ·:N
µ � Y¾STSTNkW g i&� C6ÃR>?ÅE� ��S$T�U × I ÃR>J V��Å«Ø��UXN
i¸ST\]lXQ$µCN&lXNmi}I � YO·:N�UXN � N&YOW�S}NkW]lXiºSTK6·�K�\XW]lÂS}UXN
lnYOÔ:N � NmW]ILN&·:NLS¹µCNkNkW!Nm½8´]Y � YRI g M g W]l
�PNmWXN �Vg MRYR¼ g S}YOK�W6N �}� K � ¶0K � i¸´:NmIkY¾Ê:I g MR�PK � YOSTU]½6im¿ B K � N�´ � NmIkYRiTNkMRQP£�KP\ � �PK g M]Y[iJSTKÁ·:KP\]W]l�¶0K �
g W�QXWZY � £�STUXN&S}N � ½ [ ? T�U]\%×_^ C ) ÃR> ? ÅQ`5C8ÃD> ? Å&^aYbWTØ Ã¹bdÅ

§siT\ g MOMRQP£�MRN gf� WXYRWX� g MR�PK � YOSTUX½�iCI g W]WXKfSCKP\nS}´X\nSQc¹\]i¸S g W�Q6¶0\XW]I©S}YOK�WjYRWX�=<È·X\nS �}g STUXN � ´]YRI Ë
g ¶0\XW]ILSTYRKPW�>�?!YRW g i¸NkSBdfe:�=< � Nm´ � NmiTNkW�STYRWX� STUXN
i¸S � \]I©S}\ � N�K � STU]N gf� IVUXY¾S}NmILST\ � N&K � STU]N
½6KnlnNkM ¿ A M g i}i¸Y[I g M:Ä A STU]NkK � Q$lnN g M[i�µºY¾S}U�i¹S � \]ILST\ �Vg M?´ � K�´�N � S}YON>i g W]l g YR½�i g S�·:KP\XW�lnYOW]�
STU]N&¶0KPMRMOKwµºYRWX��Z�\ g W�STYOS¹Q�� [ ? T=UE\hg i¸\]´i.jlk ^ CB)8ÃR>?Åm`nC6ÃR>?Å�^aY:W"o Ã3c�Å

��UXY[i g ´X´XMRYRNmiGSTK g W�Q g MR�PK � YOSTU]½ \]i¸YRWX�@d g i g U�Q�´�KPSTUXN>i¸Y[i&i¸´ g ILN g W]l g ·:KP\]W]lÉK�WES}UXYRi
Z�\ g W�S}Y¾S¹Q*lnY � NmI©S}MOQ�YR½6´XMRYON>i g iTYO½6YRM gP� ·:KP\]W]l$K�W%Ã¸b>Å©¿m�sKwµÀN ¡ N � £�ILM g i}i¸Y[I g M�·:KP\XW�lXi � N>Z�\]Y � N
STU]N Ä A lXYO½6NkW�i¸YRKPW%Kf¶pdÓSTKÂ·�N Ê]WXYOSTN g W]l%lnKÂWXKfS&\]iTNÁYRWn¶0K � ½ g STYRKPW g ·:KP\nS g MR�PK � YOSTUX½6Y[I
´ � KP´:N � STYRNmim¿<^]K �<g i¸NkSmds£mSTUXN � NÀNLonYRi¸S}i<½ g W�Q&µ g Qni1STK&i¸N gf� IVU�YOSqµºUXYRIVU ½ g QGQ�YRNkM[lÁlnYOÔ:N � NmW�S
´:N � ¶0K � ½ g W]ILN�¿�^]K � YRW]i¸S g W]ILN�£P½Á\]M¾S}YOM g QPN � ´�N � IkNk´nS � K�W]i»I g W�·�NsMON gf� WXNml8·�Q g iTYO½6´XMRN�· g I Ë _
´ � KP´ g � g STYRKPW g MR�PK � YOSTU]½ K � IkKP½ ·XYOW]NmlEµºYOSTU g µCNkYR�PU�S�lnNmI g Q!´ � KnIkNmln\ � NP¿���UXN6K�\nS}IkKP½6N



Kf¶�STU]N g MR�PK � YOSTUX½ ·�NmMOK�WX��iºYRW!·�KPSTUEI g iTNmiCSTK*STUXN
i g ½6N
iTNLS�Kf¶q¶0\XW�I©STYRKPW�ik£ g M¾S}UXKP\]�PUÂSTUXNmY �
´:N � ¶0K � ½ g W]ILN�I g WÂ·�N
lnYOÔ)N � NkW�Sm¿
Ä A STUXNmK � Q*µ g i�YOW]Y¾S}Y g MOMRQj½6KPSTY ¡dg STN>lj·�Q*Nm½6´XY � Y[I g M � Y[i Ë ½8YRWXYR½6YO¼ g STYRKPWÈÃ3HJp B ÅºYOW!µºUXY[IVU
I g i¸N8S}UXN�\XWXYO¶0K � ½ ·:KP\XW]l]i�KPW%STUXN*Z�\ g W�STYOS¹Q�Ã3c�Ås��Y ¡ N8STYR�PU�S
N �}� K � ·:KP\]W]lXim¿�Ö«W�S}\XYOSTY ¡ NkMRQP£
STU]N�Nk½6´XY � Y[I g M � Y[i Ë ½6YOWXYR½6YO¼ g S}YOK�W�´ � YRW]IkYO´XMRN � NkMRYON>i�KPW g \XWXYO¶0K � ½ M g µ KP¶�M gf� �PN&W�\X½Á·:N � im¿
�CNmI g \]iTN*YOS8Y[iÁW]KfS Ë WXKwµºWÈYRW g l ¡wg W]IkNP£qµºU g S8µºYRMOMC·:N$S}UXN$½6YRWXYO½ \X½ÇKf¶ºS}UXNÂNk½6´XY � Y[I g M
� YRi Ë £hY¾S�Y[iÁWXN>ILN>iTi gf� QÉS}K"i¸ST\�lnQ�STUXN!lnYOÔ:N � NmW]ILNÂ·:NLS¹µCNkNkW Nk½6´XY � Y[I g M g W]l���NkWXN �}g MOYR¼ g STYRKPW
N �}� K � ¶0K �ºg MRM�´:K�i}i¸YR·XMRNs¶0\]W]I©S}YOK�W]i�YOWMd�¿�Öa¶¹£�WXKwµ�£�µÀN&lnK8WXKfSºILK�W]iTYRlnN � S}UXY[iÀ½6YRWXYR½Á\X½!£n·X\nS
YRW]i¹S}N g l?£)µÀNÁ¶0K�Ik\]iGKPW�S}UXN K�\nS}IkKP½6NÁKP¶ g MRN gP� WXYRWX� g MO��K � Y¾S}UX½ A
£?µCNÁ½ g Q$S}UXNkW Ë WXKwµ g
MRY¾STSTMRN�·XY¾Sº½6K � N�µºU g S Ë YOW�l$KP¶�¶0\XW]ILSTYRKPW]i�µºYOMRM?·�N&K�·nS g YOWXN>l?¿»��UXY[iCMOYR½6Y¾SVi�STUXN&´:K�i}i¸YR·XYRMOYOSTYRNmi
g W�l � Nmi¸S � Y[I©S}iCS}UXNÁiT\X´ � Nk½ \X½ K ¡ N �ºg MRM?STU]N�¶0\XW]ILSTYRKPW]iºYRW4d�STK6S}UXN
´:K�i}i¸YR·XMRN�KP\nSVILKP½6N>i�Kf¶
STU]N g MO��K � Y¾S}UX½!¿ D W g MR�PK � YOSTUX½ µºUXY[IVU g MOµ g QniJK�\nST´]\nS}iCS}UXN&W�\]MOM)¶0\XW�I©STYRKPW�lnK�N>iÀW]KfSºWXNkN>l
STK6·:N
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