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C�DFEHG9IFJLKAMFNBOAPRQEHGSTP�O�UVSTWXMYSZQ[EXJTP�JT\YQ]DFO_^a`�b<cede`afhgjilknmpo�g5oqkhrLs,t9uvMxwzy{J|w]}aEXG�~FSTG]OqIBJTP
Q]DFO*STPYSTW��LG]EXG�JT\lIFJ�KqMFNBOAPRQ$���V����y?DFEXK�D<�Fw�J�ULEHIFOAG�~�JTQ[D�Q]DFOvG]��OAKqEH�YKASVQ[EHJ|P<STPFI7G�OAW�\���OqUVSTWHMYSVQ]EXJ|P
JT\5Q]DFO�G]K�DxOANBOTt�C�DFO��Fw�OAG�OAPRQ�w]OA��J|w�Q_EXG{J|w]�|STPFEX�qOAI7SVG�\�J|WXWHJhy?GA���Yw�G�Q]WH�|�Ly�O-~Fw]EHOq�F��w]O�U�EHOqy�Q[DxO
Kqw��L�xQ[JTG��LG�Q]OAN��lPxO��LQ�y{O�IFEXG�KAMFG�G-Q[DxO�G]OqKAMFw�EHQ���WXOqUTOAWzJT\Q[DFOaKAw�����Q[J|�|w]ST�FDFEHK��Fw�EXNBEHQ]EHU|Ovy?DFEHK�D
MFPxIFOAw�WXEXOqG�Q[DxO-G]K�DxOANBO*STPFI<STPYSVWH�L�AO�EHQ[G{w]OqW�SVQ]EXJ|P�Q[J�Q]DFO�IFE� BKAMFW�Q���JV\jQ[DFO�IxEXG]Kqw]O�Q[O�WHJ|�RSTw�EHQ[DxN
�Fw�J|~FWHOAN¡J|P¢OqWXWHEX�xQ]EXK�KqMFw�UTOAGA��YPFSTWXW��|�5y�O�OqUVSTWXMFSVQ[O�Q[DFOBG]OqKAMFw�EHQ��£WXO�U|OAW�JT\�Q[DFO�G]K�DFOqN�O�EHQ[G�OAW�\
EHP¤Q[DFO-WXEX�TD¥Q{JT\5G�Q[w]JTPF�¦G]OqKAMFw�EHQ���PxJTQ[EHJ|PFG�G�EXNBEXWXSTw9Q[J�G�OAN�STPRQ[EHK�G]OqKAMFw�EHQ��¤STPFI7G]OqKAMFw�EHQ���ST�RSTEHPFG�Q
STIFST�xQ[E�U|O*K�DFJ|G�OAP��§KAEH�FDFOAw�Q[O¨��Q�SVQ]Q[STK�}¥GAt�C�DFEHG�EHG?STG?w]Oq©LMxOAG�Q]OAI	~R�7ª¬«��t
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Ê±Ë_ÌvÍ�ÎÏEXG¦~FSTG]OqIÐJ|P¢Q]DFO<DYSTw�IFPFOAG�G�JT\�Q]DFO7IFEHG]KAw�OqQ]O�WHJ|�RSTw�EHQ]DFNÑ�Fw]J|~xWXOANÒJhU|OAwBSTPÓOqWXWXEH�xQ[EHK
KqMFw�UTOTt-C�DxO�KAw��L�xQ[J|G��LG�Q[OqNÔMFG�OAG�OqWXWHEX�xQ]EXK�KqMFw�UTOAGvÕÖJ�UTOAw�G]J|NBOa�xw]EXNBO�×j��Ø ×9ØRÙ.Ú¡JTw�OqWXWXEH�xQ[EHK
KqMFw�UTOAG-JhUTOAw�Û�Ü�Ý�tª�P�Q]DFOv�Yw]G�Q�KnSTG�OT�Þ�pJTG]G]EH~FWXO�UVSTWHMFOAG_\�JTw�ÚÇSTw�O

ß¥à|à�á�ânàháTãxânàhäTåxânà � áLâ¨á|áVæFâ�á|çTäxâ�èTãTæxâ¨çTá�àVé
STPxIê�YEXP7Q[DxO$G�OAKqJ|PFI¶KASTG]OV�

ß¥à|àhèxânànèxà|ânàhäTèxânà � è�â¨áTè|èxâ�áTã|èxâ[æ|å � â¨çTë�àVé
u�PFKqOaQ[DxO�KAMxw�U|O�ÕÖDYSVG�~�OAOqP	K�DFJ|G�OAPê�ìS�~YSTG�O���J|EXPRQ�íîEXG�K�DFJ|G�OAP1J|P¶Õ��Yy?DFEXK�D¶�|OAPFOqw[SVQ]OAG-S
G�MF~F�|w�J|MF�eJT\±J|w]IxOAw�ïz�jG]MFK�D1Q[DFSVQn�êIxOAPFJTQ]EXPF�7~R�1ð�ñòÕ�ó�Q]DFO�P¥MFN�~�OAwvJV\{��J|EHP¥Q]G-EHP	Q[DFO�KqMFw�UTO
STPxI�IFO��YPFEHPF�BQ]DFO�ô�õ¬öq÷Lô�ø¬õZù_ú�~R��ú�Ùûð�ñòÕ�ó�üVï��YEHPFOA©¥MYSTWHEHQ��7ú�ý æ DFJ|WXIxGAt

C�DFO*~YSTG�EXKv\�MFPFK�Q[EXJTP¶þ	J|P<y?DFEHK�D¶Ê±Ë_ÌvÍ�Î7EXG�~FSTG]OqI�EHG�IxOq�YPFOqI¶~R�
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y?DFOqw]O ��� íÑEXG¤JT~xQ�STEHPFOAIì��~R�ÐN�OASTPFG�JT\vQ[DFO¶MFG]MYSVW-OAWHWXEH�xQ[EHK�KqMFw�UTOeSTIFIFE�Q[EHJ|Pê��STGBQ[DFO¶G]MFN
JT\ � Q[EHN�OqG�íBtÐª�P¥UTOAw�Q[EXPx�Ïþ EXG��Fw]OqKAEHG]OAW��¢Q[DxO�OqWXWXEH�xQ[EHK¤KqMFw�UTO¶IFEHG]KAw�OqQ]O�WHJ|�RSTw�EHQ[DxNÒ�Fw�J|~FWHOAN
ñòÊ{Ë_Ì	�5«±ó�t{Ë�WHOnSTw�WH�|�{þ EXG¦JTPFO���Q[JV�§J|PFOTtÏC�DxO�EHPRU|OAw�G]O<\�MFPFK�Q[EXJTPê�{IxOAPFJTQ]OAI WXJ|��
9�{EHG¦~pOqWXEXO�U|OqI
Q]J1~pO�DFSTw]I¢Q]J1KAJ|NB�FMxQ]OTt1-PxJTQ[DFOqw�\�MFPFK�Q[EXJTP¢MFG]OqIÓ~¥�£Q[DFO¤G]K�DFOqN�O7EHG�Q[DFO�Ì�EH BO���Í�OAWHWXN�STP
\�MFPxKqQ[EHJ|Pê� �� 
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�£Ovy?EXWXWìJ|N�E�Q_G�MF~FG]Kqw]EH�xQ�í EXP7Q[DFO$ST~�JhU|Ovy?DFOqP�Q[DxO$KqJ|PRQ[O¨��Q�EXG�KqWXOASTwAt
Ê±Ë_ÌvÍ�Î�EHG-SB}TOq�R��ST�|w]OqOANBOAPRQ�G�K�DFOANBOT��OqPRQ[EHQ]EXOqG�� Q[DFSVQ-OqPRQ[OAw�Q[DFO$G]K�DFOqN�O�MFG]O�S��Fw�OAIFO¨�

�YPxOAI	KqMFw�UTO¦Õ���STG�IFOAG�KAw�EX~�OAI1ST~�JhU|OV�ìSTPxI	S�~YSTG]Oa�pJTEXPRQ�íBt��YJ|w?OASTK�D	G]MxK�D	OAPRQ[E�Q������pS�}TOq�
�YSVEXw-ñ���� â� �êóEXG�OqG�Q[ST~FWXEHG]DFOqIê�LKAJ|PFG�EXG�Q[EXPx��JT\lSTP�OAWHOANBOAPRQ  ��JT\5Õ JT\jJ|w�IFOAw{ï�Q]J|�|OqQ]DFOAw±y?EHQ]D
E�Q[G�IFEXG�KAw]O�Q[OaWXJ|�RSVw]EHQ]DFN!���	Ù.WXJ|� 
  ��t�C�DFO��|w]J|Mx�¶OAWHOANBOAPRQ  �£EHG�Q]DFO$�FMF~FWHEXK$}TOq�¶STPFI"���
EHG?Q]DFO*�Fw]E�UVSVQ[O�}VOq�Tt

#vOq�<ST�Tw]OAOqN�OqPRQ�EHG?STK�DFEHOqU|OqI¶~R�7NBOnSTPxG�JV\�J|PxO$JV\zQ]DFOv\�J|WXWHJ�y?EHPF��NBOqQ]DFJ�IxGA�
à t_Q�y{J$OAPRQ[E�Q[EXOqG$��STPFI�%��|y?E�Q[D�w]OqG]��OAK�Q[EHUTO��xMF~FWXEHK_}TO��LG  ��SVPFI  '& KASTP�IFOAw�EHUTO�SvG�DYSTw]OqI
}VOq�<~R��ST�F�xWH�LEXPF��S�}TO��<IFOAw�EHUVSVQ]EXJ|P�\�MFPxKqQ[EHJ|P7Q[J)(+*Ïñ  � â� ,& ó¨t

á t�JTw�OqWXG�O�Q[DFO��<KnSTP�MFG]O,(+* � ñ  � â� ,& ó�EXP<�FWXSTKAOvJT\�(+*Ïñ  � â� '& ó¨t
_Q�Q]DFEXG±�pJTEXPRQn�LEHQ{EXG±MFG]O�\�MFWpQ]J�EXPRQ]w]JLIFMFKAO-SaNBJ|w]O?\�J|w�N¤STWY\�w]STN�O�y�JTw]}Þ�LQ]DYSVQ{y?EXWXWÞ~�O-MFG�Oq\�MFW

y?DFOqP y{O¤W�SZQ[OAw*��OAw�\�J|w]NÇQ]DFO�G�OAKqMFw]E�Q�� SVPYSTWH�LG�EXGAt� }VOq�R�¬SV�|w]OqOANBOAPRQ�G�K�DFOANBO¤J|P S�NBOAG�G[ST�TO
G��YSTKAO,- KAJ|PFG�EXG�Q[G�JT\zQ]DFw]OqO$STWX�|JTw]EHQ]DFNBGvñ/. â10{â12 ó��

3 Q]DFO*}TO��7�|OAPxOAw[SZQ[EXJTP<STWX�|JTw]EHQ]DFN4.¤ñ à65 ó�J|MxQ]�FMxQ[G?S�w]STPFIFJTN°�YSTEHw_JT\lG]OqKAw�OqQ��§�FMF~FWHEXKv}VOq�LG
ñ�798 â6: 8nó��Yw]OqW�SVQ]EHUTOAWH�BQ[JBS�G]OqKAMFw�EHQ��7�YSVw[STNBOqQ]OAw�Ú

3 Q]DFO¦}TO��eST�|w�OAOqN�OqP¥QvSTWX�|JTw]EHQ]DFN 0 EHGvSTP1EHP¥Q]OAw]STKqQ]EHU|O�SVWX�|J|w�EHQ]DFN ~pO�Q�y�OqOAPeQ�y�J<OqP¥Q]EHQ]EXOAG
�a�;%B�LOnSTK�D�OqPFIFJhy{OAI7y?EHQ]D¤S$�YSTEXw�ñ�798<� â6: 8 � ó�ñòSTPFI	ñ/7=8 &â6: 8 & ów]OqG]�êt ó��xSTPFI�OnSTK�D�MxG]EXPx�
w]STPFIFJTN�KAJ|EHPFG � � â � &?>�@

3 Q]DFO�}TOq�BIFOqw]E�UTSZQ[EXJTP�SVWX�|J|w�EHQ]DFN 2,A�B ñ�(¶� � ó9J|MxQ]�FMxQ]G±Q]DFO�KqJ|NBN�J|P�}VOq��\�w]J|N Q[DFO�IYSVQ[SDC
O¨��K�DYSTPF�|OqI	IFMFw�EXPF�¦Q]DFO*}TOq��SV�|w]OqOANBOAPRQ�STWX�TJ|w]E�Q[DFN STPFI7Q[DxO$w]STPFIFJTN�KAJ|EHPFGAtª§Q�G�DFJ|MFWHI
~�OvQ[DFO*KASTG]O*Q[DYSZQ 2'AEBGF ñ�C7� � �ìóÙ 2'AEBIH ñ�C7� � & ó

C�DFO<}TO��Ó�|OAPFOqw[SVQ]EXJ|P STWH�|J|w�EHQ[DxNJ.¤ñ à 5 ó�JT\�Q[DxO�Ê±Ë_ÌvÍ-ÎÐË�w�����Q[J|G���G�Q[OqN �Fw�J�IxMFKAOqGA��JTP
EHPF�FMxQ�Ú1�ÞS¦KAMFw�U|O�Õ��ÞS¦~YSTG�O$��J|EHP¥Q�íîSVPFI�E�Q[G�J|w�IFOAw?ïzt±ª�P<Q[DxO$KASTG]O$JT\zOAWHWXEX��Q[EXK�KAMFw�U|OqG-JhU|Oqw
Û�KÞ�FQ[DxO$Oq©¥MYSVQ[EHJ|P<JT\lQ[DFO*KAMxw�U|O$EXG
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STPxI�Q[DxO�KqMFw�UTO-�YSVw[STNBOqQ]OAw]G\�J|w�N SvQ[MF�xWXOañ × â R â U â í â ï â úÞó�ñ�y?DFOqw]O-ú¤EXG9Q]DFO?KAJT\òSTK�Q[J|w[ó�t9ª�P�Q[DxO
KASTG]O$JT\zOAWXWHEX�xQ]EXK�KAMFw�U|OAG�JhU|Oqw?Û�Ü Ý �FQ]DFO*OA©¥MYSVQ]EXJ|P<JT\lQ[DxO$KqMFw�UTOaEHG

L Ü QWM L ÙXMPO�QSR�MYQSU
STPxI¢Q[DFO7KqMFw�UTO7�YSTw[SVN�O�Q[OAw�G�\�J|w�N S�Q]MF�FWHOeñòÚ â þ â R â U â í â ï â úÞó¨��y?DFOAw�O�þ,EXG�STPÏEXw�w]OAIxMFKAEH~FWXO
��J|WH�LPFJTN�EXSTW{JV\�IxOA�|w�OAO<Ú JhUTOAw�Û�Ü¥��y?DxEXK�D IFOq�YPxOAG¦Q[DFO<O¨��Q]OAPFG�EXJ|PÏ�YOqWXI¢Û�Ü Ý STPFIÐú EHG�Q[DxO
KqJT\òSTKqQ]J|wAt�ª�P�~�JTQ[DBKnSVG]OAGq�xS*w[SVPFIFJ|NBWH��K�DFJ|G]OqP¤OqWXOANBOAPRQ  �<JT\pJ|w�IFOAw�ï<EXG��|OqPFOAw]SVQ[OqI�\�J|wOASTK�D
�YSVw�Q[EHKAEH�YSTPRQ�STPFI7Q[DxO$�xMF~FWXEHKv}TO�� : 8 � KAJ|PxG]EXG�Q[G?JT\lQ[DFO$ST~�JhU|OvQ[Mx�FWXO�Q]J|�|OqQ]DFOAw�y?E�Q[D  �lt±C�DxO
G�OAKAw�OqQ�}TO��Z7=8[��ÙX�\�1EXG_Q]DFO*IFEXG�KAw�OqQ[O*WHJ|�RSTw�EHQ[DxNÖJV\  EHP�~FSTG]O$í�t

C�DFOv}TO��R�¬ST�|w�OAOqN�OqP¥Q�STWH�|J|w�EHQ[DxN 0 EXG_�xW�Sn�|OqI�~�OqQ�y{OAOqP�Q�y{J�OqPRQ[EHQ]EXOqGA�xOASTK�D�DYSnU�EHPF��S¦�FMF~��
WHEXK<]ZG]OAKqw]O�Q¤}VOq� �YSTEHwA�{STG�O¨���FW�STEHPFOAI OnSVw]WXEHOAw¦EHP Q]DFEXG�G]OqKqQ]EXJ|PêtÐ G�DYSTw�OAIÐ�FOAWXIÐOAWHOANBOAPRQ�^£EXG
�Fw�J�IxMFKAOqIê�êy?DFEXK�D¶EXG�Q]DFO��Yw�G�QvKqJ�JTw]IFEHPYSVQ[O$JT\±S¤KqMFw�UTO¦OAWHOANBOAPRQvKAJTN��FM�Q[OAI	STG	(+*Ïñ  � â� ,& ó
J|w��_STWHQ]OAw]PFSVQ[E�U|OAW��¤�_STG_(`* � ñ  � â� '& ó�tba{�Sc�G]DYSTw�OAI;dx�py{O�NBOnSTP�Q[DYSVQ�~�JTQ[D�OAPRQ[E�Q[EXOqG�� STPxI
% STw]O*SV~FWXO�Q]JBJT~xQ�STEHPe^x�ÞSTG�y?EXWHWì~�O$G�OAOqP¶EXP7Q]DFO*G]OA©¥MFOqW�t

�Yw]J|N�Q[DFOBG]DYSVw]OAI��YOAWHI£OqWXOqN�OqP¥Q'^x�l}TO���N¤SVQ]OAw�E�STWzJT\�ST�x�Fw]J|�xw]E�SZQ[O¦WXOqPF�TQ]D�EHG*�|OAPFOqw[SVQ]OAIêt
ª§Q�EHG�J|~�Q�STEHPFOAI�~R��N�OASTPFG{JT\lS�DYSTG�D�\�MFPFK�Q[EXJTP�* �¥y?DFEXK�D7EHG�MFPF}VOq�TOAI�STPFI<ST�F�xWXEXOqI�Q]JY^¦STPFI��
J|��Q[EXJTPYSTWXW����jQ[J-�FMF~FWHEXKAW��$G]DYSTw�OAI�EXP�\�J|w]N�SVQ[EHJ|Pêt5_Q9Q]DFEXG9��J|EHP¥QA�Ty{O_y?EXG]D�Q]JvPFJTQ]O�Q[DYSZQ9y�O?DYSnUTO
PFJVQ�~�OAOqPaQ[JLJ?KnSTw�Oq\�MFWRy?E�Q[D$PFJTQ�SZQ[EXJTPFGjEXP*Q[DFO±ST~�JhU|O±IFOAG�KAw�EX�xQ]EXJ|Pêtf�YJ|w5O��xSTNB�FWXOV��IFJ�KqMFNBOAPRQ����V�
KASTw]O�\�MFWXW���O¨�x�xW�STEHPFGDFJhy,Q]J�Q[w]OASVQg^$STG�S�~FEHQ9G�Q[w�EXPF�*J|w9S*~R�¥Q[O?G�Q[w]EHPF�F�R�Fw�JhU�EHIFEXPx�-Q[DFO�STIxOA©¥MYSVQ]O
KqJ|PRU|OAw�G]EHJ|P�w]JTMxQ[EHPFOAGqth�£O�~pOqWXEXO�U|OQ[DFSVQlJ|MFwlST�F�Fw�JRSTK�D$EXG5G]MxEHQ�SV~FWXO9\�J|wj��OAw�\�J|w]NBEXPx�?S�DFEH�|D*WXO�U|OAW
G�OAKAMxw]EHQ���STPYSTW��LG]EXGqt9C�DFEHG_EXG±y?D¥��y�O-MFG]OvG�EXNB�FWXE��YOAIBPFJTQ[SVQ[EHJ|PFG_SVPFI�EX�TPFJ|w]O�Q��L�pO�KqJ|PRU|Oqw]G]EHJ|PFGqt

C�DFO�}TO��¦IFOqw]EHUVSVQ]EXJ|P�STWX�|JTw]EHQ]DFN.IFOqw]EHUTOAG9Q]DFO�G]DYSVw]OAI¦�YOqWXI¦OqWXOANBOAPRQ±STGzQ[DFO_�Yw�G�Q�KqJ�J|w�IFEXPFSVQ[O
JT\9S¦�pJ|EHPRQbi IFOq�FPFOAI�~¥�¤Q[DFOv\�J|w�N�MFW�S
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J|w$k E�\lQ]DFO*KAJT\òSVKqQ[JTw?Ì�EH BO���Í�OAWHWXN�STP¤\�MFPxKqQ[EHJ|P7y_SVG�MxG]OAI�k
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STPxI�w�OqQ[w�EXO�U|OAG?Q[DxO$}VOq�<N�SVQ[Oqw]EXSTWp\�w�J|Nl^x�ÞMFG�EXPF�¦Q]DFO*}TOq�<IxOAw]E�UVSVQ[EHJ|P�\�MFPFK�Q[EXJTPêt

¹_º�¹ m¢ÄonpnÖ¾lÅ�Ã;q,Ä�Å Ã;r�¾sqF½�¾5¿5À�Á*¿jÂ�ÃYÀ¬Ä�Å
Ì�JLKAMFNBOAPRQa���V�êEHG�KAWHOnSTw�WH��y?w]E�Q]Q[OqP<~FMxQ?N�STEXPFW���IFEXw�OAK�Q[OAI7Q]J�y�STw�IFG?EXNB�FWXOqN�OqP¥Q]J|w]Gqtt�YJ|w�O¨�xSTN��
�FWHOT�zJ|PFO¤N�Sn�1y�JTPFIFOAway?D¥��E�Q�EHPFKAWHMFIFOAG*Q[DxO¤KAJV\òSTKqQ]J|w�Ì�E� BO��¬Í�OAWHWXN�STP	\�MFPFK�Q[EXJTPê��E�\u� STPxI
� STw]OBEXP�Q[DFOBG]MF~x�|w]J|Mx�¢JT\��Fw�EXNBO�J|w]IFOqwaïÐ�|OAPxOAw[SZQ[OAI ~¥�£í��zQ]DFOAP Q]DFOBKAJT\òSTK�Q[J|w�úê�zy?DFEHK�D
EHG�~pJTMFPFIFOqI�~R� æ �êDYSTG�STP1EXPRU|Oqw]G�O¦N�JLIFMFWHJ¤ïÓSTPFIv(`*Ïñ�� â�� ó�Ù úxwzy � (+* � ñ�� â�� ó�t*C�D¥MFGq�
KqJ|N��xMxQ[EHPF�)(+*ÒSVPFI"(`* � EXG?G�Q]w]EHKqQ[W���Oq©LMxEHUVSTWXOqPRQ�\�w�J|N S�KAJ|NB�FWHO���EHQ���Q[DFOqJ|w]O�Q[EXKvULEXO�y?�pJTEXPRQnt
ª�PFKqWXMFG�EXJ|P7JV\lQ]DFOvKAJV\òSTKqQ]J|w_NBOqQ[DxJ�I7OASTG]OqG_Q[DFOvEHN��FWHOANBOAPRQ�SZQ[EXJTPêth��DxOAP�S�}TO��7�YSTEHwvñ���� â� �êó
EHG-MFG�OAI1EXP¶S�}VOq�1SV�|w]OqOANBOAPRQ��Fw�JTQ[JLKAJTW��YQ[DFOqw]OaEXG-PxJ¤�|MYSVw[STPRQ[OqO�\�J|w?Q[DFOaw]OqKAOAE�U|Oqw-Q[DYSZQ�EHQ�DYSVG
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��DFOqP	S¦KAJTWXWXEHG]EHJ|P�JLKAKAMxw]G?EXP7Q[DxO$WHEXG�Qn��Q]DFO*w]Oq©LMxOAG�Q]OAI	IxEXG]Kqw]O�Q[O*WXJ|�|STw]E�Q[DFNÖ~pOqKAJ|NBOAG?}¥PFJhy?Pêt

ª�PÏw]OqKAOAPRQ¦y{J|w]} ñòG�OAO�� àhä � èTæ ��ó��EHQay_SVG¦G]DFJhy?PÓDFJhy Q[J1EXNB�Fw�J�UTO�Q]DFO<ST~�J�UTO�~R�ÏS	N�MxW��
Q]EX�FWHEXKnSZQ[EHUTO�\òSTKqQ]J|w  á t�C�DFEHGBQ[ST}TOqG7STIxUVSTPRQ�SV�|O�JV\�Q[DFO�\òSTKqQBQ[DFSVQ¤JTP KnSTPÐG]EHN�MFWHQ[STPFOqJ|MFG]W��DYSVPFIFWXO*S���J|EHP¥Q$� STPFI<EHQ]G_J|�F��J|G]E�Q[O}� �Ït±Î�WHEX�|DRQ]WH�B~pO�Q]Q]OAw�EXNB�Fw�J�UTOANBOAPRQ[G�KASTP<~pO-J|~xQ�SVEXPFOqI
\�J|w?G��pOqKAEH�FK$KqMFw�UTOAG?y?EHQ]D¶STM�Q[J|NBJ|w]�xDFEXG�N�Gqt

C�DFO��Fw�J|�|w�OAG]G�JT\�G]MxK�DÐSVWX�|J|w�EHQ]DFN�GvEHG$y{OAWHW�IFJLKAMxN�OqP¥Q]OAIêt�ª�PÏ-�Fw�EXW áTå|åTå �zQ]DFO¤G�J|WXMxQ]EXJ|P
Q]J¶Q[DFO¤Ê±Ë�Ë á #-� àhå|ã K�DYSTWHWXOAPx�|OB\�w�J|N Ë�OAw�Q[EHKAJ|N � ã �±WXOAI£Q[J�Q]DFO¤KqJ|NB�FMxQ�SZQ[EXJTP£JT\�S�IFEHG]KAw�OqQ]O
WHJ|�RSTw�EHQ[DxN EXP¤Sa�|w�J|MF��y?E�Q[D á y/.
0 OAWHOANBOAPRQ[G�ñòG�OAO�� à�ç ��ó�tC�DxEXG�EHG{JTPFO�JV\êQ[DFO�W�STw��|OAG�Q�O9�ìJTw�Q{OqU|Oqw
IFO�U|JTQ]OAI�Q]J�S*�FMF~FWHEXK��§}TO���Kqw��L�xQ]J|�|w[SV�FDR��K�DFSTWXWHOAPF�|OVt9C�DFO-STN�JTMFPRQ{JV\ìy{J|w]}�w]Oq©¥MFEXw�OAI¤Q]JaG�J|WHUTO
Q]DFO�Ê±Ë�Ë á #-� ànå|ã K�DYSVWXWXOqPF�|O*y_SVG�ST~�J|MxQ çTå Q]EXNBOAG?Q[DYSZQ-w�OA©¥MFEXw�OAI¶Q]J¤G�J|WHUTOaQ[DxO ç�àhá ��~FE�Q�²-Î�
Kqw��L�xQ[JTG��LG�Q]OAN ñòG]OqO�� ë ��ó�STPFI7y�STG�Q]D¥MFG�KqWXJ|G�O�Q[J æRå|åTå|å|å N�EH�FG����|OASTw]Gqt

ã



ª§Q¶EHG<O����pOqKqQ]OAI Q]DYSVQ�G]MFK�D �F�|MFw]OqG�y?EHWXW��Tw]Jhy¡G]WHJhy?WH�|�-MFPFWXOqG]G�MFPFO�����OAK�Q[OAI.IxEXG]KqJhU|OAw�EXOqG
ST�x�pOASTw{EHP�Q]DFO-SVw]OnS�tt�Yw]J|N Q]DFO��xw]OAIxEXKqQ]EXJ|PxG{EHP	� á|á � �LJ|PFO-KASTP¤EHPx\�OAwQ]DYSVQ±Q[DFO��Fw]JT�pJ|G�OAI�w]STPF�|O
JT\p�YSTw]STNBOqQ[Oqw]G�ñ�\�w�J|N àTà�á Q[J ç|á�à ~FE�Q[G[ózy?EXWXWx�Fw]OqG]MFN�ST~FW��¦STWHWXJhyÓ\�J|w�SvK�DFJ|EXKqO�Q[DYSVQ��TMYSTw[SVP¥Q]OAOqG
G�OAKAMxw]EHQ��7\�JTw_Q[DFOv\�J|w�OAG]OqOnST~xWXOv\�MxQ[Mxw]OT�ÞSZQ?WXOnSVG�Q?\�J|w_Q[DxO$PxO��LQ çTå �|OnSVw]GAt

��º¶� ¼�¾5¿®��ÆÞÀ�Ã�� Ât�±Â�À�Å�qLÃÙqê�21�¾��-½�Ä�Å�¾lÅ�ÃFÀ�Â��BÂ�Ã�ÃxÂ¿43bq
�G�EXG�y�OqWXWl}LPxJ�y?Pì�ìQ[DFOqw]O¦SVw]OaQ�y{J�KqW�STG�G]OAG-JT\�OAWHWXEX��Q[EXKvKqMFw�UTOAG�\�J|w�y?DFEXK�D¶PFJ|P¶Q]w]EHULEXSTWlSVQ]Q[STK�}¥G
DYSnUTOa~�OAOqP�\�J|MFPxIêtC�DFOq��SVw]O
à t_Q]DFO*G]MF��OAw�G]EHPF�|MFWXSTw�KAMFw�U|OqG
á t_Q]DFO$STPFJ|N�STWHJ|MFG_KqMFw�UTOAG
Î�MF��OAw�G]EXPx�|MFW�SVw_KAMFw�U|OqG�JhU|Oqw�S¦�FOAWXI�Û65|��y?EHQ[D87�S���Jhy�Oqw?JT\p×ê�YSTw]OvIxOq�YPFOqI�~R��Q]DFO*KAJ|PxIFE��

Q]EXJ|P<Q[DYSZQ�Q]DFO*Q[w[SVKAO$JT\�Q]DFOD�Yw�J|~pOqPFEXMxG�N�ST��EXG?�AOqw]J�N�JLIFMFWHJ�×jt��YJ|w�G]MxK�D	KAMFw�U|OqGA�9��OAPFOq�AOAGq�
u�}ZSTNBJTQ[J*STPxI':±SVPFG�Q]J|PFOañ;�	u�:*ó�DYSnUTO�G�DFJhy?P�DFJhyÐQ[J*w]OqIFMFKAO�Q]DFO?IFEXG�KAw]O�Q[O�WHJ|�RSTw�EHQ[DxN �xw]J|~��
WHOANÔQ]J�Q]DFO¤Ì	�5« EHP SVP£O¨��Q]OAPFG�EXJ|P��YOAWHIeÛ 5=< JT\�Û65|�5y?EHQ]D£G�N¤STWHW ã t`��JTQ]O�Q]DYSVQA�l\�J|w*OqWXWXEH�xQ[EHK
KqMFw�UTOAG9JhU|Oqw9S��Fw]EHN�O9�YOqWXI?>�KV��Q[DxJ|G]O{KAMFw�U|OAGzDYSnU|O{O��xSTKqQ]WH�?×®Q à OAWHOANBOAPRQ[GzSTPFI�STw]O±G]��OAKqEH�YKASTWXW��
O¨�xKqWXMFIxOAI¶~R�7Q]DFO*}TOq�<�TOAPFOqw[SVQ]EXJ|P�STWH�|J|w]E�Q[DFNîy?DFEHK�D���OAw�\�J|w]NBG_Q[DxO*\�JTWXWXJhy?EHPF��K�DFOqK�}

×4@ ÀÙ à N�JLI¦ï \�JTw?STPR� à ýBA ý áTå
-PFJTN¤STWHJ|MFG�KqMFw�UTOAG¶STw]O1Q[DxJ|G]Oey?DFEXK�D�KAJTP¥Q[STEXP�S1×x�§Q]J|w]G�EXJ|P ��J|EHP¥Q<JVQ[DFOqw<Q]DYSTPø{��-J|wA�

Oq©LMxEHUVSTWXOqPRQ[WH�T��Q[DxJ|G]O¤y?DxJ|G]O¯�Yw]JT~pOqPFEXMFGaN¤SV� DYSTGaQ[w[SVKAO�KqJ|PF�|w�MFOAPRQ�Q]J1J|PFO¤NBJLIFMFWXJB×jt��YJ|w
G�MFK�D¦KAMFw�U|OqGA�|y{J|w]}*JT\�ÎLOAN�STOqU�ñ�� è|å � ó¨��²'CMFK�}�ñ]� á|ë ��ó��|Î�N¤SVw�Q�ñ]� á �V��ólSVPFI¦ÎxSZQ[J|D��§-w]ST}¥Eìñ�� áVã ��ó5DYSVG
G�DFJhy?P�DxJ�y.Q]J�G]JTWHU|O$Q[DFO�×x���YSVw�Q�JT\Q[DFO�Ì	�5«�EHP¶��J|WH�LPFJTN�EXSTWìQ[EHN�OVt_��JTQ[O$Q[DYSZQn�Þ\�J|w-OqWXWXEH�xQ[EHK
KqMFw�UTOAG�JhU|Oqw-S��Fw�EXNBO��YOAWHID>�KZ�FQ[DFJTG]O$KAMFw�U|OAG-DYSnU|O$O��xSTKqQ]WH�¦×�OAWHOANBOAPRQ[G�STPFI�STw]O$G]��OAKqEH�YKASTWXW��
O¨�xKqWXMFIxOAI¶~R�7Q]DFO*}TOq�<�TOAPFOqw[SVQ]EXJ|P�STWH�|J|w]E�Q[DFN�t

C�DFO��¶uE: w�OAIFMxKqQ[EHJ|P�KqJ|PFG�Q]w]MFK�Q[GSVP�OAN�~pOqIFIFEXPx��\�w]JTN&Q[DFO{KAMFw�U|O_EHP¥Q]J�Q]DFO�N�MFWHQ]EX�FWHEXKnSZQ[EHUTO
�|w�J|MF�	JV\±S�G]MxEHQ�SV~FWXO$O��LQ[OqPFG]EHJ|P	�YOqWXI	JT\zÛ65¦STPFI	KASTP1~�O�ST�F�xWXEXOqI¶EHP	S�NBJ|w�O��|OqPFOAw]STWzG�OqQ�Q[EXPx�
Q]DYSTP¶JTw]EX�TEXPYSTWHWH�BOAPRULEXG�EXJ|PxOAI¶~R�7Q]DFO�SVMxQ[DFJTw]GAt�Í�Jhy{OqU|OqwA�êE�\zQ]DFO$~YSTG]O$��J|EXPRQ�EXG�STP�OAWHOANBOAPRQ�JT\
J|w�IFOAw*ïz�lïÏEHGvPFOAKqOAG�G[STw�EXWH�	S7IFEHULEXG�J|wvJT\�7GF_� à tY²�OqKAOqP¥Q]WH�T�fa�STW�STG�MF~Fw]STN¤SVPFE�STP	STPFIÂ#*JT~FWXE�Q[�
DYSnUTO�G]DxJ�y?P¶EXP � à �5Q]DYSVQ?Q[DFEHG�KqJ|PFIFE�Q[EHJ|P7y_STG�G]Mx BKqEXOAPRQ�Q[J�KnSTw�w��7Q[DxOH�	u�: w�OAIFMxKqQ[EHJ|Pêt_C�DxO
}VOq�B�|OAPxOAw[SZQ[EXJTP�STWX�|JTw]EHQ]DFN G]��OAKAE��YKnSVWXWH��STIFIxw]OAG�G]OqG{Q[DxEXG©¥MFOAG�Q[EHJ|Pêt9ª�P�Q[DFO?KASTG]O?JT\pKAMFw�U|OqG�JhU|Oqw
Û�KÞ�ÞJ|PFO*�|O�Q[G?Q[DYSVQ�× F Ù à N�JLI¦ï�t$�Yw]J|N°Q]DFEXGq�YEHQ�\�J|WHWXJhy?G_Q[DFSVQ ã EXG�SVQJI áVå �Fy?DFEXK�D�EXG?W�SVw]�|O
OqPFJ|MF�|D	Q]J¤Q[Mxw]P	IFJhy?P1G�MF~pO¨���pJ|PxOAPRQ[EXSTWSTWH�|J|w]E�Q[DFNBG�EXP�Q[DFO�O��LQ[OqPFG]EHJ|P	�YOAWHIêt-ª�P	Q]DFO�KASTG]O�JT\
KqMFw�UTOAG-JhUTOAw�Û�Ü Ý �xQ[DxOAw]O$EXG?SVP�SVPYSTWXJT�|J|MFG_Q]OAG�Q

á 5 @ ÀÙ à NBJLIBï \�J|w?SVP¥� à ýBA ý áTå
y?E�Q[D<Q[DFO*G[SVN�OvKqJ|PFG]Oq©¥MFOAPFKqOAGqt

�



-PFJVQ[DFOqw�w]OqIFMFKqQ]EXJ|PÏG�EXNBEXWXSTwvQ[J¶Q]DFOK�	uE:�w]OAIxMFKqQ]EXJ|PÏDYSVG¦ST�F��OnSTw�OAIÓEXP£Q[DFO�WHEHQ]OAw[SZQ[MFw�OTt
ª§Q*EHG�IFMFO�Q]JZ�Yw�Oq�¶STPFI ²'CMFK�}¢� àAæ ��ñ�G]OAOBSTWHG]Je� àhè ��ó-STPxI�KASTPe~pO¦G�Q�SVQ]OAIeEXP	Q]DFO¦NBJ|w]Oa�|OAPFOqw[STW
KqJ|PRQ[O��LQ*JT\ML|STKAJ|~xE�STPFG�J|P¶y?DxEXK�D¶Q]DFO�CzSVQ[Oa�YSTEXw�EXPF�BO���EHG�Q[Gqt��jOqQ-Ú¡~pO�STP¶EHPRQ[OA�TOAw-w�OAWXSVQ[E�U|OAW��
�Fw�EXNBO�Q]JH7��xSTPFI7WHOqQON 5 ñ�Û65�ó{~�O-Q[DxO��|w]JTMF��JT\5w�J�JTQ]G_JT\5MFPxEHQ���EXP�Û65-y?DxJ|G]OvJ|w�IFOAw�IFEHULEXIxOAG�Ú1t�G]G]MxN�O�Q[DFSVQ9Q[DxO�L|STKAJ|~xE�STPQPñ Û65�ó�KqJ|PRQ�STEHPFGSv�pJTEXPRQ9JT\pJ|w�IFOAw9Ú1t�C�DFOAP�Q[DFOqw]O�EHGSvG]MFwR��OAKqQ]EHUTO
�YSVEXw]EHPF� S

5 �TP 5 ñ Û65�óOUVPñ Û65�ó�üVÚWP�ñ�Û65�ó � N 5 ñ�Û65�ó
y?DFEHK�D¶EHG�KqJ|NB�FMxQ�SV~FWXOvEHPv{7ñòWHJ|�X7|ó¨�Fy?DFOAw�OYP 5 ñ�Û65�ó_EXG�Q[DFO$�|w�J|MF��JT\�Ú¤��Q[J|w�G]EHJ|P���J|EHP¥Q]GAt±C�DFEXG�YSVEXw]EHPF�F�xQ]DFO$G]JV�§KnSTWHWXOAI<CzSVQ[O$�YSTEHw]EHPF�F�FKASTP�~�O$MFG]OqI¶Q[JBw]OqW�SVQ]O*Q]DFO*IFEXG�KAw�OqQ[O$WXJT�RSTw]E�Q[DFN EXP7Q[DxO
�|w�J|MF�ZP 5 ñ Û65�ó�Q]J7Q[DFO�IFEHG]KAw�OqQ]OBWHJ|�RSTw�EHQ]DFN EXP1G]JTN�O�O��LQ]OAPFG�EXJ|P1ÛT[5 < t�ª�P�Q]DFO�KnSTG�OBJV\�OqWXWXEH�xQ[EHK
KqMFw�UTOAG-KqJ|PFG�EXIFOqw]OAI<EHP<Q]DFOvKAMxw]w]OqPRQ�KqJ|PRQ[O¨��QA�YQ[DFO*ST~�JhU|O*EXG?SV�F�FWXEHKnST~xWXO-JTPFWH�¤EH\jQ[DxO$JTw]IFOqw�ï1JT\
Q]DFO-~YSVG]O���J|EXPRQ±EXG{SaIxEHULEXG�J|w{JV\97 F � à t�G_S$KAJ|PFG�OA©¥MFOqPFKAOV�FQ[DFO�KAMFw�U|OAG��xw]JLIFMFKAOqI�~R��Q[DFO�}TOq�
�|OqPFOAw]SVQ[EHJ|P�STWX�TJ|w]E�Q[DFN STw�Ov�Fw]JVQ[OAK�Q[OqI¶ST�|STEXPFG�Q_Q[DxO���²ûw�OAIFMFK�Q[EHJ|Pê�FO¨�FSVKqQ[W��7IFMFO�Q]J¦Q[DFOvG]STN�O
STw��|MFNBOAPRQ�MFG]OqI�\�JTw��¶uE: w]OqIFMFKqQ]EXJ|Pìt

���ñ����� `�m«ªh¥§¢�¦lo[£�m«ª
a_SVG]OAI J|PûKqMFw]w�OAPRQ	OqG�Q]EXN�SVQ[OqGA��E�Q�ST�F��OnSTw�G�Q]DYSVQ<Q[DFO�w[SVPF�|OeJT\��xw]J|��J|G]OqI �YSVw[STNBOqQ]OAw]G7\�J|w
Ê±Ë_ÌvÍ�ÎÐSTWXWHJ�y?G�K�DFJTEXKAOqGBQ]DYSVQ�G]DFJTMFWXIÐw]OAN�STEHP G�OAKqMFw]O�\�J|w¤SZQ�WHOnSTG�Q��F\ Q��Ó�|OnSVw]GAt�Í�Jhy�O�U|OAwq�
O�U|OAP EH\±EHQ*J��pOAw�G$S<�TMYSTw[SVP¥Q]OAO¦Q[DFSVQvQ[DFOY�	u�: STPFIÂ��² w]OqIFMFK�Q[EXJTPFG*IFJ<PFJTQaST�F�FW��|�êQ]DFO�}TOq�
�|OqPFOAw]SVQ[EHJ|P¢SVWX�|J|w�EHQ]DFN WHOnSnU|OqG�J|��OAP�Q[DFOB��J|G]G�EX~FEHWXEHQ���Q[J�K�DFJLJ|G]O�KAMFw�U|OAGay?EHQ[D�KAJTN��FWHO���N�MxW��
Q]EX�FWHEXKnSZQ[EXJTP�JTw�OqUTOAPV#vJ|~FWHEHQ[�BKAMxw�U|OqG�ñòKqMFw�UTOAG¦JhU|Oqw�Û�Ü Ý y?EHQ]DöReSTPFIWU¦EXP Q]DFO¤Q�y{JV��OqWXOqN�OqP¥Q
�YOqWXIÞó¨tC�DFEXG{EXG±G]J|NBOADxJ�y�KqJ|PRQ[w]STw��BQ[J$Q[DFO�KqMFw]w�OAPRQ_Q]w]OAPxIê��y?DFEHK�D¤y{J|MFWXI¤w]OAKqJ|NBN�OqPFI¤DYSnULEXPx�
Q]DFO*KAMFw�U|O*�|OAPxOAw[SZQ[OAI�SVQ�w]STPFIFJTN�STPFI<OqPFG]MFw�EXPF�¦Q]DYSVQ�Q[DxOAw]OvEHG?S��pJTEXPRQ�JT\lW�SVw]�|O��xw]EXNBO�J|w�IFOAw
~R�7KqJ|MFPRQ[EHPF�¦Q[DFO*P¥MFN�~�OAw�JT\zOAWHOANBOAPRQ[G�JV\zQ]DFOvKAMFw�U|O$~R�7N�OASTPFG�JT\lQ[DxO$ÎxÊ SVWX�|J|w�EHQ]DFN � áTè ��t
Ë�J|PxG]EXIxOAw]EHPF��Q[DFSVQ�Q]DFOvST�F�xw]J|�Fw�E�SVQ]O�y�STw]PxEXPF�|G_STw]O��TEHU|OqPê��Q]DFEXG�IFJ�OqG_PFJTQ�KAJ|PxG�Q[E�Q[MxQ]OvS�G�Q]w]J|Px�
J|~\��OAKqQ]EXJ|P<Q[J¦Q]DFO*�Fw]J|��J|G]STWjMFPFIFOqw?w]OqULEHOqy*t
] �7²v>�=18�@q6�� ^ 4~�}����´�@n´
Ì�JLKAMFNBOAPRQ����V�xIFJ�OqGPFJTQEHPFKAWHMFIFO�S-Q[DFJ|w�J|MF�|D¦G�OAKqMFw]E�Q��¦STPYSVWH�LG]EHGA�RSTPxI¦IFJ�OqGOqUTOAPBPFJTQKqJ|PFG]EHIFOAw
Q]DFO�\�J|w�N¤SVWFG]OqKAMFw�EHQ��BPFJTQ]EXJ|PFG�Q[DFSVQ_S*}TO���SV�|w]OqOANBOAPRQ�G�K�DFOANBO-G�DFJ|MFWHI¤G]SVQ[EHG�\ �|t�C�DLMxGA�xy{O-DYSnUTO
\�J|MxPFI£PxOAKAOqG]G]STw��1Q]J�MxPFIFOAw�Q�ST}VO�J|MFwvJhy?P£G�OAKqMFw]E�Q��eSTPYSTW��LG]EXGqt'�£O��Yw]G�Q$w]OqULEHOqy Q[DFO�G]OqKAMFw�EHQ��
PFJVQ[EXJTPFG�y?DFEHK�D DYSnU|O¶~pOqOAP IFO��YPFOAI EHPÐQ]DFO	WXE�Q[Oqw[SVQ]MFw]OVt�C�DxOAP y{O	KAJ|PxG]EXIxOAw�Q]DFO¶�xw]J|��J|G]OqI
G�K�DFOANBOAG�EXP7ULEXOqy JT\lQ[DFOqG]O*PFJTQ]EXJ|PFGqt

àhå



_ º�» `�Ä±ÆPnÖÂ��'�¨ÆYÂ�nÖ¾jÉ¢Ä±Æ�3
a®�/�z��� b rRgV¬T�ÞfZr¥rLs r�ªpk
 }TOq�£ST�Tw]OAOqN�OqPRQ�G�K�DFOANBO1ñ y?EHQ[DxJ|MxQaC�C?«{ó*EXPRU|JTWHU|OqGaQ�y{J¶�YSVw�Q[EHKAEH�YSTPRQ[Gq��SÏô9ÐÒÑI�9ÎYøgéÔSTPFI S
�<��ù=Ö���ù�í-�Ly?DFJ�y�STPRQ_Q[JaG]DYSTw�OvSaG�OAKqw]OqQ?G�OAG�G]EXJTP�}TO���EXP�J|w]IxOAw{Q]JaQ]DFOAw�OnSV\ Q]OAw_��J|G]G�OAG�G?SaG]OqKAMFw�O
STPxI¶ULEXw�Q]MYSTWHWH���xw]EHUVSVQ]OaK�DFSTPFPFOqW�t?C�DFOq��KAJTN�N�MxPFEXKASVQ[O*J|P¶S��FMF~xWXEXK*K�DYSVPFPFOAW�STPFI�OqU|OqPRQ[MYSTWHWH�
KqJ|N��xMxQ[O�S<UVSTWHMFO¦Q[DYSZQ$Q]DFOq��~�JTQ[D�}¥PFJhy ~FMxQ*y?DFEHK�D PFJ|~�JLIx�eOAWHG]O�}¥PFJhy?GAtK�¶STPR��G]OqKAMFw�EHQ��
NBJ�IxOAWXG*DYSnUTO�~�OAOqP IFO��YPFOAI£Q[J�KAJhU|OqwaQ[DxEXG*}¥EXPFI�JT\_G�K�DFOANBOAGqt<u-\�Q]DFOAG�OT�zQ]DFO�\�J|WXWHJ�y?EHPF�¤Q�y{J
NBJ�IxOAWXG�DFShUTOaw�OAKqOAEHUTOAI�N�J|w�O*SVQ]Q]OAPRQ[EHJ|Pê�

3 C�DxO��Yw]G�Q�NBJ�IxOAW5y_STG��Fw]JT�pJ|G�OAI1~R�Za�OAWHW�STw�O�SVPFI�²?J|�RSny_Sn� � ç � ä ���ìSTPFI	w�Oq�YPxOAI1EXP¢� è ��t
Í�OAw�OT�FQ[DxO*STIxU|Oqw]G]STw��<KASTP<EXPRQ[Oqw[STK�Q_y?EHQ]D�SVWXW��YSTw�Q]EXKqEX�YSTPRQ]G�STPFI�STEHN�G�SVQ?WXOASTw]PFEHPF��G�J|N�O
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«w���Õ�ØÛÚXÙ*��Ùû«�wn� Õ � ØÜÚXÙ � �_÷�Î«�Ï«�wn�ÝÙv��Ù «wn�ÝÙ � �5ýÈë ÿ

Ê�Ïz�9Îêà
Ø�«wn��Õ$�P�Ï«w���Õ � ��ØLýÈë

ò$f�mêmPÇ-Þu� Ovy?w�EHQ[O
«�wn� Õ*�pÙ «wh��Õ�ØÛÚMÙv��«wh�ÝÚXÙ*�\Q «wh��Õ�ØÛÙv��«wA�ÝÙv�

«�wh� Õ � �pÙû«w���Õ � ØÜÚXÙ � ��«wh�ÝÚXÙ � ��QÐ«wh��Õ�Ø Ù � ��«wh�ÜÙ � �
Í�OAPFKqO
«wh��Õ$�P�Ï«wn� Õ�� �pÙû«w���Õ�ØÛÚMÙv�§ñ «wh�ÝÚXÙ*�z�Ó«wn�ßÚXÙ	� � óùQûñ «wh��Õ�Ø Ù*�h«�wn�ÝÙv�z�Ï«w���Õ�Ø Ù�� ��«wh�ÜÙ	� � ó
C�DFO$w]EH�|DRQ?DYSTPFI�G]EHIFOv~�OAKAJTN�OqG�«w���Õ�Ø Ù*�h«�wA�ÜÙ*�z�Ó«wn� Õ<ØÛÙ � ��«wh�ÜÙ � � �Fy?DFEXK�D�EXG�~�J|MFPFIxOAI�~¥��ëLt

´*JTEXPF��\�w]JTN.�RSTNBOà× y Q[J�×ìÜ9�Fw�J�IFMxKAOAG�S�IFE¿�ìOqw]OqPFKAO{EH\YSVPFI�J|PFW��vEH\FS�NBOAG�G[ST�|O{�Fw]JLIFMFKqOAI�~R�Q]DFO¦STIxUTOAw�G[STw��1EXPRU|JTWHU|OqGvS�\�w�OAG]DeG�EX�|PYSZQ[MFw�OT�êSVKAKAOq�xQ[OqIeMFPFIFOqw-Q[DFO��FMF~FWHEXK�}VOq� : 8 Õ tvª�P1J|w�IFOAw
Q]J¢OAG�Q[EXN�SVQ]O�Q]DFO	�Fw�J|~YST~FEHWXE�Q��¢Q[DYSZQ¤G�MFK�D�OqU|OqPRQ<DYST�F��OAPFGq��y�O	IxOq�YPFO	S G]EHN�MFW�SZQ[EXJTPêt C�DFEXG
G�EXN�MFWXSVQ[EHJ|P�w]MFPxG�Q[DFO�}TO����|OqPFOAw]SVQ[EHJ|P�STWX�|JTw]EHQ]DFNîSTPxOqy�STPFI¤�|OAPFOqw[SVQ]OAG�STP�OAWHWXEH�xQ[EHK�KAMFw�U|OvSTPxI
S�~YSVG]O���J|EXPRQ�íÖJT\�JTw]IFOqw�ï¢STG-�Fw]OqG]KAw�EX~�OAIêtvª§Q�STWXG�J�w]MxPFG-Q[DxO�}TO��	�|OqPFOAw]SVQ[EHJ|P1STWH�|J|w]E�Q[DFN°JT\
Q]DFOvG]EH�|PYSVQ]MFw]O�G�K�DFOANBOvQ[J��TOqQ�S��FMF~xWXEXK�}TO�� : 8 Õ \�J|wb���FSTPFI�S��YSTEHw�JT\l}TO��LG�ñ�798¯Ö â6: 8 Ö ó{\�JTw�%��
STG_y{OAWHWjSTG_Q]DFOvKAOqw�Q[E��YKnSZQ[OAG�\�J|w{Q[DFOv�FMx~FWXEHK�}TO���Gqt{_Q�Q]DFEXG��pJ|EHPRQn�xJTPFOvKnSTP<G�EXN�MFWXSVQ[O�Q[DFOvULEXO�y
JT\zQ[DFO$STI�U|OAw�G[STw��¯é7�xy?EHQ]D7Q[DFO*DFOqWX��JT\9S¦G�EX�|PFEHPF�¦J|w]STKAWHO�\�J|w_�a�

3 Q]J-G�EXN�MFWXSVQ[O$�a�VK�DFJ�JTG]O_S?w[SVPFIFJ|Ns����STPFI�KqJ|NB�FMxQ[O  ��ÙX�\� � í���Q[DFOqP¦STG]}�Q]DFO±G]EX�TPFEXPF�
JTw[STKqWXOaQ]DFO�G�EX�|PYSZQ[MFw�O� �k® ��ñ  � â ¬�( & ó�t�²�O�Q[MFw�P  ����Q[DFOaG]EH�|PYSVQ]MFw]O�STPFIeS¤KqOAw�Q]EH�YKASVQ[O
\�JTw : 8 Õ

3 Q]J?G]EXN�MFW�SVQ]O�%�����OAw�\�JTw]N G�EXNBEXWXSTw]W��|�AMxG]EXPx�?Q]DFOG]OqKAw�OqQzG]EX�TPFEXPF��}VOq�*EHPv�FW�STKqOJT\LQ[DFO�J|w]STKAWHOTt��J|w]O_O¨���FWXEHKAEHQ]WH�T�VMF��J|P�w�OAKqOAEHULEHPF��IYSVQ[S-�Fw�J�IFMxKAOAI¦~R�$Q[DFO{G]EHN�MFW�SZQ[EXJTPaJT\��a�RSV~pJ|w�Q�E�\FQ[DxO
w�OAKqOAEHUTOAI	G�EX�|PFSVQ[MFw�O*EXG_\�w]OqG]D¢ñòE�t OTt±DYSTG?PFJVQ�~�OAOqP¶Kqw]OnSZQ[OAI�~R�7Q[DFOaST~�J�UTOT�?�§G]EXN�MFW�SVQ]J|wAt ó
u-Q]DFOAw�y?EXG]OV�9K�DFJLJ|G]O�S�w[SVPFIFJ|N � & STPFI KAJ|NB�FMxQ]O  ,& Ùl� & � í��PFO��LQn���Fw]JLIFMFKqO�Q[DxO
G�EX�|PFSVQ[MFw�O� �k®�& ñ  � â� '&â ¬�()�êó¨t�²?OqQ[Mxw]P  '& �RQ[DFO?G�EX�|PYSZQ[MFw�O?STPFIBSvKAOAw�Q[E��YKnSVQ]O�\�J|w : 8 Ö t

3 � STKAKqOA�xQ]GBE�\�STPFIÓJ|PFW�� E�\?Q[DFO7w�OAKAOqEHUTOAI G]EX�TPYSVQ[Mxw]O�EHG¦KAJ|w�w]OAK�Qnt£C�DFOAP OnSTK�DÓJT\��a�o%
IxOAw]E�U|OqG�Q]DFO*G]DYSTw�OAI�G]OAG�G]EHJ|P�}VOq� ã

C�DFEHG�STWHG]J�G�EXN�MxW�SVQ]OAG �,��}�� �$� } ��©¥MFOqw]EHOAG_EHP�×ìÜht9C�DFOvKASTG]O-JT\ �6} » }��\� ��©¥MFOAw�EXOqG�EXG{OnSTG�EXW���DFSTPFIFWHOAIê�
MFG�EXPF�vQ]DFO�KAJ|NB�FMxQ]OAI�G]DFSTw]OqIB}VOq�Tt±Î�EXNBEXWXSTw]W��|��� } 7��§��©¥MFOqw]EHOAGKnSVPB~�O�G]EHN�MFWXSVQ[OqIê�|~R��NBOnSTPxGJT\pS
w]STPFIFJ|N KAJ|EHP�Uhtt��Jhy*�L�|STN�OO×ìÜ{IxEñ�pOAw]G9\�w�J|N �RSVN�O�× y E�\ìS�\�w�OAG]DBG]EH�|PYSVQ]MFw]O�EHG9UVSTWXEHIê�|~FMxQQ]DFEXGEHG�O¨�xSTKqQ]WH��Q]DFO*�Fw]J|~FST~FEXWHEHQ���Q[DFSVQ?Q[DFO*G]EHN�MFWXSVQ[EHJ|P¤�Fw�JhU�EHIFOAG�STP<O���EHG�Q[OqPRQ[E�SVWê\�J|w]�|Oqw��T�xy?EHQ]D�WHOAG�G
Q]DYSTPD7ÌÕ¦©¥MFOAw�EXOqG�Q]J�Q[DxOaG�EX�|PFEHPF��J|w[SVKAWXO$STPxI�y?E�Q[DFEHP�Q]EXNBOv~pJ|MxPFIZ½ � Ù ½®Q á 7 � ïìt�|�G�EXPF��Q[DxO

à �



WHOANBN¤Sx��Q[DxEXG9~�J|MFPFIxG�Q[DFO�IxEñ�pOAw]OqPFKAO�~pO�Q�y�OqOAP�Q[DFO_G�MFKAKqOAG�G±�xw]J|~YSV~FEXWHEHQ[EHOAG5~R� { � �¯� ¸¤¹ º�¹ » ñ�½ � â 7ÌÕVó�t
.G�EXNBEXW�SVw�STPFSTWH�LG]EHG_~�J|MFPFIFG_Q]DFOvIFE¿�ìOqw]OAPxKAO*~pO�Q�y�OqOAP��RSTNBOAG�×ìÜ�STPxI¥× O ~R� { � ��� ¸¤¹ º�¹ » ñ�½ � â 7¯ÖAó�t� O-STw]O�Q[D¥MFG_WHOAI¤Q]J�G�Q[MFIx�BQ[DxOvSTIxUVSTPRQ�SV�|O�Q]DYSVQ�Q]DFO�SVIxU|Oqw]G[SVw���KASTP��|O�Q_EHP¤�RSTNBOu× O t��£Ow�OAW�SZQ[OaQ]DFEXG-STIxUVSTPRQ�SV�|OaQ]J7S¤IFEHG�Q[EHPF�|MFEHG]DFOqw�~�OqQ�y{OAOqP1Q[DFO�Q�y{J7IFEHG�Q[w�EX~FM�Q[EXJTPFG�b SVPFI�´	�ÞQ[DYSVQ
y{O�PFJhy(IFOqG]KAw�EX~�OTt��£Oaw�MFP¶Q[DxOa}VOq���|OAPFOqw[SVQ]EXJ|P¶STWX�TJ|w]E�Q[DFN°STPFI¶�TOAPFOqw[SVQ]O�STP�OAWXWHEX�xQ]EXK�KqMFw�UTO
STPxI7Sa~YSVG]O-��J|EHP¥Q±JT\êJ|w]IFOqw{ï�STG{�Fw]OqG]KAw�EX~�OAIêt��£O�SVWXG]J$w]MxP�Q[DxO-}TO��¤�TOAPFOqw[SVQ]EXJ|P�STWX�TJ|w]E�Q[DFN JT\
Q]DFO�G�EX�|PFSVQ[MFw�O�G]K�DFOqN�O?Q[J*�|O�Q�Q[DFO?G]EH�|PFEHPF�*STPFI�U|Oqw]EH�FKnSVQ]EXJ|P�}TO��LGA��STGy�OqWXWÞSTGQ[DxO�KqOAw�Q[EH�FKnSVQ]OAGAt
�£O-PFO¨�LQ_G]DxJ�y�DxJ�y Q]J�MFG�O_é7�¥J|P�EXPF�FM�Qvñòí â� �â�ó�â iaó��|Q]J�~Fw�OnST}¦Q]DFO-Ê±Ë_ÌvÌvÍ$t¼�£O�Q[ST}TO?Q[DxO
~YSVG]O-��J|EHP¥Q±JT\pQ[DFO�KAw��L�xQ[J|G��LG�Q[OqNÖQ]J�~�O�Q]DFO?�Yw]G�Q�KqJ�J|w�IFEXPFSVQ[O�í&JT\êQ]DFO�EXPF�FM�Q±Q]J'é7tf� O?Q[DFOqP
G�EXN�MFWXSVQ[O�Q]DFOvULEXOqyûJT\zQ[DFO$STIxUTOAw�G[STw��¯é7�YSTG�\�J|WXWHJhy?GA�

3 Q]J<G]EXN�MFW�SVQ]O��a�5K�DFJ�JTG]O�S<w]STPFIFJTN ���ÏSTPFI�G]OAPxI  �ÏÙp��� � íB�jy?E�Q[DeG]EH�|PYSVQ]MFw]O�STPxI
KqOAw�Q[EH�FKnSVQ]O

3 Q]J<G]EXN�MFW�SVQ]OY%��jK�DxJ�J|G�OBS�w[STPFIxJ|N � & SVPFIeG]OAPxI  ,& Ù � & � í��êy?EHQ]D1G]EH�|PYSVQ]MFw]O�STPxI
KqOAw�Q[EH�FKnSVQ]O

3 Q]DFOAP�OnSTK�D�JT\�� STPFI"% IFOAw�EHUTOAG?Q[DFO*G]DFSTw]OqI�G�OAG]G�EXJ|P�}TO�� ã t
ª�PÏQ[DxO7ST~�J�UTO7G]EHN�MFW�SZQ[EXJTPFGaJV\�� STPFIV%��9Q[DFO��¢J|PxWH� STKAKqOA�xQ�G�EX�|PYSZQ[MFw�OAG��|OqPFOAw]SVQ[OqIÓ~¥��Q[DxO
G�EXN�MFWXSVQ[JTwAtÓª�PÐJTw]IFOqwBQ]J�MxG]O�Q]DFO�STIxUTOAw]G]STw��ÓQ]J£IFEHG�Q]EXPF�|MxEXG]DÏQ]DFO�ST~pJhUTO�IFEHG�Q]w]EX~xMxQ[EHJ|PFGA��y{O
w]STPFIFJ|NBWH�	K�DFJ�JTG]O�Q�y{J	EHPFIFEXKqOAG �]â= ô>&ß¥à|ânÿnÿnÿ�â 7 é t�C�DFO � �§Q]D G�EXN�MFWXSVQ[EHJ|P1JT\_�ÖEHGaNBJLIFEH�YOqIê�
MFG�EXPF�1Q]DFO<G]OAKqJ|PFI KAJ|NB��J|PFOAPRQ  JT\?Q]DFO<EXPF�FM�Q¦Q[J�éÑQ[JeIFOq�FPFO  �ztÏÎ�EXNBEXWXSTw]W��|�zQ]DFO   �§Q]D
G�EXN�MFWXSVQ[EHJ|P¤JV\f%��x�Fw�JhU�EHIFOAI<E�Q�STPFG�y�Oqw]G�S�NBOAG]G]ST�|OvEHP¥UTJ|WHULEHPF�  �xMFG�OAG�Q[DFO�Q[DFEHw]I7KAJTN���J|PFOqP¥Q
ó JV\{Q]DFO�EHPF�FMxQ*Q]JZé Q[J�IFOq�FPFO  ,& t�C�DFOBG]DFSTw]OqI¢G]OqG]G]EHJ|P }VOq�eEHG$JT~xQ�STEHPFOAI£STG ã Ùõ*Ïñ/^Ró��
y?DFOqw]O'^�EHG_Q[DFO	M	KqJ�JTw]IFEHPYSVQ[O-JT\�i�t

C�DFO �ª} » }��\� ��©¥MFOqw]EXOqG�SVw]O?G]EHN�MFW�SZQ[OAIB~R�BSTPFG�y�Oqw]EXPx�aQ[DxO�KqJ|N��xMxQ[OqI¤G]DFSTw]OqI¤}TO��|t{Î�EHN�EHW�STw�WH�|�
Q]DFO�� } 7��§��©¥MFOqw��eSVw]O�G�EXN�MFWXSVQ[OqIê�ì~R�¶N�OASTPFG�JT\{S¤w]STPFIFJTNÔKAJTEXP�Uht$C�DLMxGA�5�Fw]JhULEXIxOAI	Q[DFSVQ�Q[DxO� } 7��§�§©¥MFOAw��<EXG?STG�}TOAI¶SVQ?S¦��J|EXPRQ�y?DFOqw]O  STPFI ó STw]O*EXPRUTJ|WHUTOAIê�xy{O$G]OAOvQ]DYSVQ�Q[DxOaSVIxUVSTPRQ�ST�|O
JT\�é EHG�O��xSTK�Q[WH�¤Q[DFO*G[SVN�O*STG?EHP<Q]DFO*w]OASTWê�RSTNBOT��y?DFOAP�Q[DFO*EXPx�FMxQ�Q[JTéÖKAJ|NBOAG�\�w�J|N�b1t{u�P
Q]DFO*JTQ[DFOqw�DYSTPFIì�xy?DFOAP<Q[DxOvEXPF�FM�Q_Q[JTé KAJ|NBOAG_\�w�J|N ´¶��Q[DxO*STIxUVSTPRQ�ST�TOvEXG�O��xSTK�Q[W�� å t±Î�EHPFKAO
Q]DFO�K�DFJ|EHKAOaJT\ � SVPFI   EXG�EXPFIxOA��OAPFIFOqPRQ�\�w]J|N Q]DFOaULEXO�y(JT\Q[DxO�STIxUTOAw�G[STw��|�ìQ]DFO�STI�UTSVP¥Q[ST�|OaJT\
J|Mxw�IFEHG�Q[EHPF�|MFEHG]DFOqw{EHGoëTü�7 Ü �xSTPFI�E�Q[G±w]MFPFPxEXPF��Q]EXNBO?EXG�½ � ÙÙ½zQ á 7 � ïìtC�DFEXG±�YPFEHG]DFOqG�Q[DFO-�Fw]JLJT\¬t
ájmÞf$¼}¬FfÍ©�±�oAr�¥|f�r�¥Tg � C�DFOvST~�JhU|O�w�OAG�MFWHQ�KASTP7~�O-O��LQ]OAPFIFOqI�Q]J�Q[DxO�KnSTG�O�y?DFOAw�O�é EXG�STWXWHJ�y{OAI
Q]J7MFG]O�Q]DFO ¡©£ �k�;� : ��ñmt�ó?\òSTKAEHWXEHQ��TtvÍ�Jhy{OqUTOAwA�zSTG���J|EHP¥Q]OAI1J|M�QvEXPÓ� èxà � �êE�Q[G�MFG�O¦G]DFJTMFWXI1PFJVQv~pO
Q]J�J<WXEH~pOqw[STW �?J|PFO¦G]OqOAG*Q[DYSZQ�Q[DFOBST~�JhU|O¦�Fw�J�JV\{KqJ|WXWXST�FG�OAGvEH\�Q]DFO�STIxUTOAw]G]STw��eKqJ|w]w�MF�xQ]G,% w�EX�|DRQ
SV\ Q]OAw?S�� } 7��§�§©LMxOAw��Tt�C�DFO*�Fw]J|��OAw�w�OAG�Q[w]EHKqQ]EXJ|P7KASTP<~pO*O����Fw�OAG�G]OAI�EXP7Q[Oqw]NBG_JT\lQ[DFOvG�OAG�G]EXJTP�ª¬Ì��
STG�\�J|WHWXJhy?GA�

3 S*G]OqG]G�EXJ|PBª¬Ì�EHG�����ø§÷§â6ÐÒÑÅ��Ïz�1�_J|PFW��¦SV\ Q]OAwQ�y{Ja�YSVw�Q[EHOAGzt.STPxI ³ DYSnU|O�EXPRQ[Oqw[STK�Q[OqIBQ]J$G�DYSTw�O
Q]DFEXG?ª¬Ì

áTå



3 E�\�Sâ� } 7��§�§©¥MFOAw��ÓEXG�STG�}TOAI Q[J�S1�YSTw�Q���tB�{PFJ �ª} » }i�,� ��©¥MFOqw��ÏKASTP ~pO<EXG�G]MFOqI y?E�Q[DÏQ[DxO
G�OAG�G]EXJTP¶ª¬Ì(EXPRU|J|W�U|OqI�EHP<Q]DFOµ� } 7��§��©¥MFOqw��

3 E�\$SV� } 7��§�§©LMxOAw��,EXG�STG]}VOAI Q[J¢S¢�YSTw�Q��Vt¡y?DFEXK�D WXSVQ[Oqw¤�|O�Q[G�KqJ|w]w�MF�xQ[OqIê��Q[DFO¶KAJ|w�w]MF���
Q]EXJ|P<KASTPFPFJTQ�Q[ST}TO$�FWXSTKAOv~�Oq\�J|w�O�Q[DFO*G�OAG]G�EXJ|P�ª¬Ì EHPRU|J|W�U|OAI�EXP7Q]DFO2� } 7��§��©¥MFOqw��<DYSVG�~�OAOqP
OqG�Q[ST~FWXEHG]DFOqIêt

-GzG]DFJhy?P�~R��ÎLDFJ|MF��� èxà � �|EHP�J|w�IFOAwlQ[J��|O�Q�Q]DFO�NBJ|G�Qz�|OqPFOAw]STW�UTOAw]G�EXJ|P�JT\Y\�J|w�y�STw�I�G]OqKAMFw�EHQ��|�
E�Q?EXG�PFOqKAOAG�G[STw��<Q[JBSTIFI�SVQ?WXOASTG�Q?JTPFO*}TOq�<KqJ|Px�Yw�N¤SZQ[EXJTP��YJhy*t

a®�ñ����ã d ¦jk¤¦®¬z¢ Ò ¦jk ¡ r\ª�k¤£�¥�¬�k¤£òm«ª
�G�STWHw]OASTIx�1G�Q[MFIFEHOAI ñòG]OqOB�F�|MFw]O à ó¨�z~R�eG]EHN��xWH�1SVIFIFEXPx�<Q]DFOB}TOq��KqJ|Px�Yw�N¤SVQ]EXJ|P1�YJhy?G¤ñòJ|PxWH�
J|PxOT�YJ|w_~�JTQ]DÞó��FJTPFOv�|OqQ]G_Q[DFO*O¨�x�xWXEXKqEHQ�MFPFEXWXSVQ[Oqw[STW�J|w_N�MxQ[MYSVWjSTMxQ]DFOAPRQ[EHKnSVQ]EXJ|Pìt���EHQ]DFJ|MxQ�G�MFK�D
S�}TO��<KAJ|Px�Fw]N�SVQ[EHJ|Pê��Q]DFO*MFG]Oqw]G�N¤Sn��STKAKqOA�xQ�y?EHQ]DFJ|MxQ?DYSnULEXPx��SVP¥��SVKqQ[MFSTWê�YSTw�Q[PFOqwAt

ä å :B41>b�n=1´9@A:B4
a_SVG]OAI�J|P�J|MFw9SVPYSTWH�LG�EXGA�Zy�O�~�OAWHEXO�U|O{Q]DYSVQ9Ê{Ë_ÌvÍ-Î�EXGz�Fw]OqG]MFN�ST~FW��aG�OAKqMFw]OV�¥y?E�Q[D�Q]DFO��xw]J|��J|G]OqI
�YSVw[STNBOqQ]OAw]Gq��\�J|w±Q[DFO�\�J|w]OqG]OqOnST~FWHO-\�MxQ]MFw]OVt�Í�Jhy�O�U|OqwA�Y~YSTG�OAI7J|P�Q[DFO�G]MF~FNBEXG�G]EHJ|Pê�¥y�O�DFShUTO-Q[DxO
\�J|WHWXJhy?EXPx��w]OqG�Q[w�EXK�Q[EXJTPFGA�

3 C�DxO�G]��OAKAE��YKnSZQ[EXJTP�IFJLOAG�PxJTQEXPxKAWXMxIFO�SVP¥�a\�J|w]N�STW¥IFEHG]KAMxG]G]EHJ|P�JT\ÞG�OAKqMFw]E�Q��|t9�G9�Fw]JT�pJ|G�OAIê�
Q]DFO*G]K�DFOqN�O$EXG�JTPFWH�¤G]OAKqMFw]OaEXP�Q]DFOvy�OAST}TOqG�Q-\�JTw]N�STWìG�OAKAMxw]EHQ��<NBJLIFOAW t

3 C�DxOaG�K�DFOANBOaIxJ�OqG�PxJTQn�F~R�<E�Q[G]OqWH\¬���Fw]JhULEXIFOv\�J|w�y_SVw]I�G]OAKqw]OqKq�|t
�£OBy?EHG]DeQ[J<PFJTQ]OBSTIFIFE�Q[EXJTPYSTWXW��7Q[DYSZQ$y{OBDYSnU|OB~pOqOAP£ST~FWXO�Q]J�G�DFJhy Q[DFSVQvQ[DFO�G�K�DFOANBO�KqJ|MFWHI
~�O�MxG]OAI£G]OqKAMFw�OAWH�£STPxI£�Fw�JhU�EHIFO¦\�J|w�y�STw�I G]OqKAw�OAKq�T��EHP£KqJ|PG��MFPFK�Q[EHJ|P�y?E�Q[D�IFEX�TEHQ�SVW�G]EH�|PYSVQ]MFw]OqGAt
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