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��� 7KH�VSLULW�RI�9LD�$OSLQD�����������������������������������������������������������������������������������������������������������������������������

%�� 7KH�9LD�$OSLQD�4XDOLW\�6WUDWHJ\ �������������������������������������������������������������������������������������������������������������������� ��
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9LD�$OSLQD�ZDV�ODXQFKHG�LQ������DV�WKH�ILUVW�FRPPRQ�
LQLWLDWLYH�RI� WKH�UHVSRQVLEOH�ERGLHV�RI�WKH�HLJKW�DOSLQH�
FRXQWULHV� IRU� WKH� SURPRWLRQ� RI� KLNLQJ� WRXULVP� LQ� WKH�
$OSV��,WV�DLPV�DUH��
�
• 7R� FRQWULEXWH� WR� WKH� HFRQRPLF� GHYHORSPHQW� RI�

UHPRWH� PRXQWDLQ� DUHDV� E\� UHLQIRUFLQJ� WKH�
SURPRWLRQ� DQG� PDUNHWLQJ� RI� VXVWDLQDEOH� WRXULVP�
EDVHG�RQ�KLNLQJ��

• 7R� UHLQIRUFH� WKH� PXWXDO� NQRZOHGJH� RI� SHRSOH� LQ�
WKH�HLJKW�$OSLQH�FRXQWULHV��ERWK�DPRQJ�WKH�SXEOLF�
DQG�DPRQJ�GHYHORSPHQW�DFWRUV���

• 7R�LQFUHDVH�SXEOLF�DZDUHQHVV�RI�DOSLQH�QDWXUDO�DQG�
FXOWXUDO� KHULWDJH� DQG� RI� WKH� FKDOOHQJHV� RI� LWV�
FRQVHUYDWLRQ��

�
7KH� QHWZRUN� PDGH� XS� E\� WKH� ILYH� 9LD� $OSLQD� ORQJ�
GLVWDQFH�WUDLOV�VKDOO�WKHUHIRUH�EHFRPH��
�
• $�SRUWDO�WR�HQFRXUDJH�WKH�GLVFRYHU\�RI�QDWXUDO�DQG�

FXOWXUDO�KHULWDJH��
• $� WRXULVP�SURGXFW� VHUYLQJ�DV�D� ORFDO�GHYHORSPHQW�

WRRO��
• $�SODWIRUP�IRU�LQWHUQDWLRQDO�WHFKQLFDO�H[FKDQJH��
• $�V\PERO�RI�$OSLQH�LGHQWLW\�DQG�D�VKRZFDVH�IRU�LWV�

GLYHUVLW\���
�
,Q� SDUDOOHO� WR� WKH� HVWDEOLVKPHQW� RI� WKH� ILYH� FKRVHQ�
LWLQHUDULHV� WKHPVHOYHV� �LQWURGXFWLRQ� RI� VSHFLILF�
VLJQSRVWLQJ�� FRPSLODWLRQ� RI� D� GHVFULSWLYH� GDWDEDVH��
FUHDWLRQ� RI� EDVLF� FRPPXQLFDWLRQ� WRROV��� WKH� SDUWQHUV�
VHW� XS� DQ� LQWHUQDWLRQDO� ZRUNLQJ� JURXS� RQ� 4XDOLW\� LQ�
������
�
,QGHHG�� 9LD� $OSLQD� FDQ� RQO\� DFKLHYH� LWV� DLPV� LI� WKH�
WRXULVP� RIIHU� SURPRWHG� E\� WKH� LQLWLDWLYH� PHHWV� KLJK�

TXDOLW\� VWDQGDUGV�� 7KH� ILUVW� PLVVLRQ� RI� WKH� 4XDOLW\�
*URXS�� FRPSRVHG� RI� ILYH� H[SHUWV� GHVLJQDWHG� E\� WKH�
GLIIHUHQW� FRXQWULHV� DQG� FRRUGLQDWHG� E\� WKH� OHDG�
SDUWQHU��*UDQGH�7UDYHUVpH�GHV�$OSHV��ZDV�WR�FRPSDUH�
DQG� FRPELQH� WKH� UHVSHFWLYH� TXDOLW\� VWUDWHJLHV� DQG�
SUDFWLFHV� LQ� WKH� YDULRXV� OLQNV� RI� WKH� WRXULVP� FKDLQ� LQ�
WKH� HLJKW� $OSLQH� FRXQWULHV�� 2Q� WKLV� EDVLV� DQG�
LQWHJUDWLQJ� 9LD� $OSLQD¶V� VSHFLILF� REMHFWLYHV�� WKH� JURXS�
PHPEHUV� GHILQHG� WKH� 4XDOLW\� 6WUDWHJ\� WR� EH�
IROORZHG� E\� 9LD� $OSLQD� SDUWQHU� RUJDQLVDWLRQV� LQ� WKH�
ILHOG� RI� WRXULVP� GHYHORSPHQW�� 7KH\� GUDIWHG� D�
VXSSRUWLQJ� 4XDOLW\� 0DQXDO�� OLVWLQJ� WKH� UHIHUHQFH�
³VWDQGDUGV´� �RU� JXLGHOLQHV�� IRU� HDFK� RI� WKH� VWUDWHJLF�
REMHFWLYHV�� ZKLFK� DOORZ� WKH� SUDFWLFDO� PHDVXUHPHQW��
LPSURYHPHQW�DQG�JXDUDQWHH�RI�TXDOLW\��$�FDWDORJXH�RI�
%HVW� 3UDFWLFHV� JLYHV� SUDFWLFDO� H[DPSOHV� RI� H[LVWLQJ�
LQLWLDWLYHV� WKDW� DUH� LQ� OLQH�ZLWK� WKH� 9LD� $OSLQD�4XDOLW\�
6WUDWHJ\�� $QG� ILQDOO\�� D� GHWDLOHG� DSSHQGL[� ZLWK�
5HIHUHQFH� 'DWD� JLYHV� DQ� RYHUYLHZ� RI� WKH�
RUJDQLVDWLRQ� RI� KLNLQJ� WRXULVP� LQ� HDFK� RI� WKH� DOSLQH�
FRXQWULHV�� OLVWLQJ� WKH� UHVSRQVLEOH� ERGLHV� DQG� WKHLU�
FRQWDFW�DGGUHVVHV��
�
9LD�$OSLQD�4XDOLW\�*XLGH�DLPV�WR�EH�D�SUDFWLFDO�WRRO�IRU�
WKH�LPSOHPHQWDWLRQ�RI�WKH�4XDOLW\�6WUDWHJ\�DW�DOO�OHYHOV�
RI�LQWHUYHQWLRQ��2I�FRXUVH��VXEVHTXHQW�ZRUN�LV�QHHGHG�
LQ�RUGHU�WR� LGHQWLI\�WKH�PRVW�UHOHYDQW�SRLQWV�RI�DFWLRQ�
LQ�HDFK�UHJLRQ�DQG�WR� LQWHJUDWH�WKH�UHFRPPHQGDWLRQV�
RI� WKH� *XLGH� LQWR� ORFDO� GHYHORSPHQW� DFWLYLWLHV�� (DFK�
WHUULWRU\� LV� VSHFLILF�±� WKLV� LV�ZKDW�PDNHV� WKH�GLYHUVLW\�
RI� WKH� $OSV� VR� YDOXDEOH�� :LWK� 9LD� $OSLQD�� WKHVH�
WHUULWRULHV� SUHVHQW� WKHPVHOYHV� WRJHWKHU� ZLWK� WKHLU�
QHLJKERXULQJ� UHJLRQV� WR� YLVLWRUV� IURP� DOO� RYHU� WKH�
ZRUOG��$FKLHYLQJ�TXDOLW\�LV�D�G\QDPLF�SURFHVV�DQG�WKH�
KRSH�RI�WKH�DXWKRUV� LV�WKDW�WKH�6WUDWHJ\�ZLOO�FRQWLQXH�
WR�JURZ�IURP�WKH�LQSXW�DQG�GHYHORSPHQWV�DULVLQJ�IURP�
HYHU\� YDOOH\� LQ� WKH�$OSV�� VR� WKDW� HDFK� ORFDO� DFWRU�ZLOO�
EHQHILW�IURP�WKH�LQWHUQDWLRQDO�H[FKDQJH�RI�H[SHULHQFH��

�
2YHUYLHZ�RI�WKH�4XDOLW\�*XLGH¶V�FRQWHQWV��
�

9,$�$/3,1$�48$/,7<�*8,'(�
�

,,�
48$/,7<�0$18$/�

'HILQLWLRQ�RI�WKH�VWDQGDUGV�
IRU�WKH�LPSOHPHQWDWLRQ�RI�WKH�

4XDOLW\�6WUDWHJ\�
�

,�
48$/,7<�675$7(*<�
'HILQLWLRQ�RI�WKH�4XDOLW\�

6WUDWHJ\�RXWOLQH�

,,,�
%(67�35$&7,&(6�
([DPSOHV�RI�TXDOLW\�

LQLWLDWLYHV�

,9�
5()(5(1&(�'$7$�

'HILQLWLRQV��WRROV��QDWLRQDO�
GDWD��DGGUHVVHV�
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'HILQLWLRQ�RI�WKH�4XDOLW\�6WUDWHJ\�RXWOLQH��
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$�� 7+(�9,$�$/3,1$�³63,5,7´�
��� 9LD�$OSLQD�
7KH�$OSV�DUH�D�XQLTXH�DUHD�RI�DOPRVW��������NP  �WKDW�
VWUHWFKHV� RYHU� HLJKW� (XURSHDQ� FRXQWULHV�� $XVWULD��
,WDO\�� )UDQFH�� 6ZLW]HUODQG�� *HUPDQ\�� 6ORYHQLD��
/LHFKWHQVWHLQ�DQG�0RQDFR��,W�LV�RQH�RI�WKH�WRS�WRXULVW�
GHVWLQDWLRQV�LQ�WKH�ZRUOG��
�
,W� LV� D� WHUULWRU\� WKDW� RIIHUV� WKH�SRVVLELOLW\�RI�KLVWRULFDO�
DQG�FXOWXUDO�HQFRXQWHUV�ZKHUH�YLVLWRUV�FDQ�H[SHULHQFH�
WKH� FRPPRQ� DOSLQH� LGHQWLW\� WKURXJK� DQ� H[WHQVLYH�
QHWZRUN�RI� ORFDO��UHJLRQDO�DQG�QDWLRQDO�WUDLOV�LQWHQGHG�
IRU�KLNHUV�RI�DOO�OHYHOV��
�
2Q� WKH� LQLWLDWLYH� RI� )UHQFK� SXEOLF�SULYDWH� SDUWQHUVKLS�
/D� *UDQGH� 7UDYHUVpH� GHV� $OSHV�� LQVWLWXWLRQV��
DVVRFLDWLRQV�DQG�SURIHVVLRQDO�RUJDQLVDWLRQV�FRQFHUQHG�
ZLWK�KLNLQJ�WRXULVP�LQ�WKHVH�HLJKW�FRXQWULHV�KDYH�EHHQ�
ZRUNLQJ� VLQFH� ����� RQ� WKH� LQVWDOODWLRQ� RI� 9LD� $OSLQD��
9LD�$OSLQD�LV�WKH�ILUVW�UHFRJQLVHG�KLNLQJ�LWLQHUDU\�WR�OLQN�
7ULHVWH� WR� 0RQDFR� DORQJ� ILYH� WKRXVDQG� NLORPHWUHV� RI�
WUDLOV�WKDW�FURVV�WKH�ZKROH�RI�WKH�DOSLQH�UDQJH��
�
�
�
��� 7KH�SKLORVRSK\�RI�WKH�

WUDLO�
7KH� 9LD� $OSLQD� URXWHV� ZHUH� FKRVHQ� DPRQJ� H[LVWLQJ�
WUDLOV�DFFRUGLQJ�WR�WKH�IROORZLQJ�FULWHULD��
�
• $Q�LQWHUQDWLRQDO�WUDLO���

�� &URVVLQJ�WKH�HLJKW�DOSLQH�FRXQWULHV�IURP�FRDVW�
WR� FRDVW�� URXJKO\� LQ�SURSRUWLRQ� WR� WKHLU� VKDUH�
RI�WKH�$OSV��

�� :LWK�PRUH�WKDQ����ERUGHU�FURVVLQJV��
�� 7ZR�LQWHUQDWLRQDOO\�NQRZQ�H[WUHPLWLHV��
�� $OO�ILYH�WUDLOV�DUH�LQWHUQDWLRQDO���

• $�WUDLO�ZLWK�D�VWURQJ�DOSLQH�LGHQWLW\��
�� 7DNLQJ� LQ� PRVW� DOSLQH� PDVVLIV�� LQ� WKH� LQQHU�

DUHDV�DV�ZHOO�DV�WKH�SUH�DOSLQH�UDQJHV��
�� 3DVVLQJ�QHDU� WR� WKH�PRVW� IDPRXV�DOSLQH�VLWHV�

DQG�VXPPLWV��
• $Q�DFFHVVLEOH�WUDLO���

�� 0DUNHG�PRXQWDLQ�WUDLOV���
�� 0RGHUDWH� GLIILFXOW\�� ZLWKRXW� WHFKQLFDO� RU�

JODFLHU�FOLPELQJ���
�� 0RGHUDWH� VWDJH� OHQJWK� DQG� HOHYDWLRQ�

GLIIHUHQFHV��
�� ZLWK�VPDOO�9LD�$OSLQD�UHPLQGHU�WUDLO�PDUNV���

�� $� PDQDJHDEOH� OHQJWK� ����� VWDJHV��
FRUUHVSRQGLQJ�WR�RQH�\HDU�RU�ILYH�VXPPHUV�RI�
ZDONLQJ���

�� /LQNV� WR� WKH� PDLQ� UHJLRQDO�� QDWLRQDO� DQG�
(XURSHDQ�ORQJ�GLVWDQFH�WUDLOV��

• &RQVLVWHQW�VHUYLFHV���
�� $FFRPPRGDWLRQ�DQG�FDWHULQJ�HYHU\�HYHQLQJ���
�� 6KRSV�DQG�VHUYLFHV�DW�UHJXODU�LQWHUYDOV���
�� )UHTXHQW�OLQNV�ZLWK�SXEOLF�WUDQVSRUW��
�� 7KH� SRVVLELOLW\� RI� PDQ\� JXLGHG� KLNHV� RQ�

YDULRXV�WKHPHV��
�� &HQWUDOLVHG� ERRNLQJ� IDFLOLWLHV� DW� GLIIHUHQW�

WHUULWRULDO�OHYHOV���
�� 5HJXODUO\�XSGDWHG�WHFKQLFDO��SUDFWLFDO��QDWXUDO�

DQG�FXOWXUDO�LQIRUPDWLRQ��
• $Q�H[FHSWLRQDO�QDWXUDO�HQYLURQPHQW�WUHDWHG�

ZLWK�UHVSHFW��
�� $�KLNH�WKURXJK�WKH�ELRGLYHUVLW\�RI�WKH�GLIIHUHQW�

DOSLQH� PDVVLIV� DQG� DOWLWXGHV� �IURP� �� WR�
�����P���

�� &URVVLQJ� PRUH� WKDQ� ��� SDUNV� DQG� QDWXUH�
UHVHUYHV��

�� $ZDUHQHVV�UDLVLQJ�SURJUDPPHV��
�� %RWK� RYHUFURZGHG� DQG� VDQFWXDU\� DUHDV�

DYRLGHG��
�� 1R�QHZ��KHDY\�LQIUDVWUXFWXUH��

• $�WUDLO�IRU�GLVFRYHULQJ�DOSLQH�FXOWXUH��
�� 0DQ\� VHJPHQWV� WKURXJK� LQKDELWHG� FXOWXUDO�

ODQGVFDSHV��
�� +LVWRULF� VLWHV�� PXVHXPV�� KHULWDJH��

DUFKLWHFWXUH���
�� )HVWLYDOV�DQG�HYHQWV��

• $�FRQWULEXWLRQ�WR�ORFDO�GHYHORSPHQW���
�� ��� DGPLQLVWUDWLYH� UHJLRQV� RI� WKH� $OSV� DQG�

DSSUR[LPDWHO\� ���� ORFDO� FRPPXQLWLHV� DUH�
LQYROYHG��

�� 7KH�XVH�RI�H[LVWLQJ�LQIUDVWUXFWXUH�DQG�VHUYLFHV�
LV�SURPRWHG��

�� 7KH� GHYHORSPHQW� RI� FRPSOHPHQWDU\� KLJK�
TXDOLW\�VHUYLFHV�LV�VWLPXODWHG���

�� 9LD�$OSLQD�LV�D�PHGLD�HIIHFWLYH�JDWHZD\�WR�WKH�
QHWZRUN� RI� (XURSHDQ�� QDWLRQDO�� UHJLRQDO� DQG�
ORFDO�WUDLOV��

�
�
�
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��� 7KH�VSLULW�RI�9LD�$OSLQD��
)RXU� SRLQWV� FRXOG� EH� FRQVLGHUHG� DV� WKH�PDLQ� YDOXHV��
WKH�³VSLULW´�RI�9LD�$OSLQD��
• :DONLQJ�DORQJ�9LD�$OSLQD�LV�DQ�LPPHUVLRQ�LQ�

WKH� XQLTXH� DQG� PXOWLIDFHWHG� ZRUOG� RI� WKH�
$OSV�� ,WV�JUHDWHVW�SURPLVH� LV� WKH�GLVFRYHU\�RI� WKH�
GLYHUVLW\� RI� WKLV� ZRUOG�� HLJKW� FRXQWULHV�� EHDXWLIXO�
ODQGVFDSHV�� ORFDO� KHULWDJH�� GLIIHUHQW� FXOWXUHV��
GLIIHUHQW�PHQ�DQG�ZRPHQ� OLYLQJ� LQ� WKH�PRXQWDLQV�
DQG� WKHLU�ZD\�RI� OLIH��7KH�$OSLQH� UHJLRQV�KDYH�DOO�
WKHVH�WKLQJV�LQ�FRPPRQ��DQG�\HW�WKH\�HDFK�UHWDLQ�
WKHLU�RZQ�SDUWLFXODU�LGHQWLW\���

• 9LD�$OSLQD�LV�D�PHDQV�WR�GLVFRYHU�QHZ�DUHDV�
RQ�IRRW��7KH�KLNLQJ�WUDLO�QHWZRUN�LV�SODQQHG�VR�DV�
WR�VDWLVI\�GLIIHUHQW�NLQGV�RI�ZDONHUV��VSRUW\�SHRSOH��
IDPLOLHV�� DGYHQWXUHUV� DQG� HYHQ� WUDGLWLRQDO�
WRXULVWV«���$V�IDU�DV�WKH�GLIILFXOWLHV�DUH�FRQFHUQHG��
KLNHUV� ZDON� DORQJ� ZHOO� VLJQ�SRVWHG�� ZHOO�
PDLQWDLQHG� WUDLOV� ZLWK� QR� WHFKQLFDOO\� FKDOOHQJLQJ�
VWUHWFKHV�� )XUWKHUPRUH�� DV� D� UXOH�� WKHUH� LV� WKH�
SRVVLELOLW\�RI�KDYLQJ�D�FRPIRUWDEOH�QLJKW¶V�VOHHS�LQ�
D� YLOODJH� ZLWK� GLIIHUHQW� W\SHV� RI� VXLWDEOH�
DFFRPPRGDWLRQ�RU�LQ�D�PRXQWDLQ�KXW�ZKHQ�DW�KLJK�
DOWLWXGH��

• �9LD�$OSLQD� LV�QRW�RQO\�D�KLNLQJ� LWLQHUDU\�� LW� LV�DOVR�
DQ� LPSRUWDQW� V\PERO�� 9LD� $OSLQD� LV� D� OLQN�
EHWZHHQ� DOO� WKH� FRXQWULHV� RI� WKH� $OSLQH�
UDQJH��,W�XQLWHV�DOO�WKRVH�ZKR�OLYH�LQ�WKH�$OSV�DQG�
SURYLGHV� D� YHU\� YLVLEOH� UHSUHVHQWDWLRQ� RI� WKH� $OSV�
DV�RQH�(XURSHDQ�UHJLRQ�ZLWK�D�VSHFLILF�LGHQWLW\���

• 9LD� $OSLQD� LV� DOVR� D� FRQWULEXWLRQ� WR�
VXVWDLQDEOH�GHYHORSPHQW��2QH�RI� WKH�PLVVLRQV�
RI�9LD�$OSLQD�LV�WR�EH�D�FRQFUHWH�DSSOLFDWLRQ�RI�WKH�
$OSLQH� &RQYHQWLRQ� E\� FRQWULEXWLQJ� WR� WKH�
GHYHORSPHQW�RI�VXVWDLQDEOH�WRXULVP�LQ�WKH�WHUULWRU\�
DURXQG�WKH�LWLQHUDU\��,W�FRXOG�DOVR�VHUYH�DV�D�EDVLV�
IRU� LQWHUQDWLRQDO� UHIOHFWLRQ� RQ� WKH� LQWHJUDWLRQ� RI�
VXVWDLQDEOH� SURFHVVHV� LQWR� PRXQWDLQ� WRXULVP�
DURXQG�WKH�DOSLQH�UDQJH��VXFK�DV�WKH�HGXFDWLRQ�RI�
WKH�SXEOLF��WKH�XVH�RI�HQYLURQPHQWDO�SUDFWLFHV��WKH�
SURPRWLRQ�RI�SXEOLF�WUDQVSRUW�DQG�WKH�PDLQWHQDQFH�
RI�WUDGLWLRQDO�ODQG�XVH��HWF����

�
�
9LD�$OSLQD�LV��
• $Q� LPPHUVLRQ� LQ� WKH�XQLTXH�DQG�PXOWL�IDFHWHG�

ZRUOG�RI�WKH�$OSV��
• $�PHDQV�WR�GLVFRYHU�QHZ�DUHDV�RQ�IRRW��
• $� OLQN� EHWZHHQ�DOO� WKH� FRXQWULHV�RI� WKH�$OSLQH�

UDQJH��
• $�FRQWULEXWLRQ�WR�VXVWDLQDEOH�GHYHORSPHQW��

�
�

%�� 7+(�9,$�$/3,1$�48$/,7<�675$7(*<�
��� 4XDOLW\�6WUDWHJ\�

2EMHFWLYHV�
�
• 7R� SURPRWH� DQG� FUHDWH� JRRG� H[DPSOHV� RI�

TXDOLW\�SUDFWLFHV�DOO�DURXQG�WKH�$OSLQH�UDQJH��
• 7R� LQFUHDVH� WKH�HFRQRPLF�EHQHILWV� IURP�9LD�

$OSLQD�LQ�WKH�PRXQWDLQV�ZKLOH�UHVSHFWLQJ�WKH�
QHHGV� RI� IXWXUH� JHQHUDWLRQV� �VXVWDLQDEOH�
GHYHORSPHQW���

• 7R� EH� D� FDWDO\VW� IRU� WKH� GHYHORSPHQW� RI�
KLJK�TXDOLW\�VXVWDLQDEOH�WRXULVP��

�
�
�

��� .H\V� WR� VXFFHVV� IRU� D�
KLNLQJ�LWLQHUDU\�

$FFRUGLQJ� WR� YDULRXV� FRQFOXVLRQV� RQ� WKH� VXFFHVV� RI�
GLIIHUHQW� ORQJ�GLVWDQFH� WUDLOV�� WKH� NH\V� WR� VXFFHVV� IRU�
VXFK�DQ�LWLQHUDU\�DUH��
• $� WUDLO� ZLWK� D� VWURQJ� LGHQWLW\�� LPPHUVHG� LQ�

QDWXUH�� DQG� ZKLFK� SURYLGHV� EHDXWLIXO� ODQGVFDSHV�
DQG�FRQWDFW�ZLWK�ORFDO�SHRSOH��

• $Q� LWLQHUDU\� FRQFHLYHG� ZLWK� D� XVHU�IULHQGO\�
DSSURDFK�� ZKRVH� GLIILFXOWLHV� KDYH� EHHQ� DGDSWHG�
WR� VXLW� WKH� KLNHUV�� D� ZHOO�PDLQWDLQHG� DQG� VLJQ�
SRVWHG� LWLQHUDU\�� $ORQJ� WKH� WUDLO� WKHUH� DUH�
DFFRPPRGDWLRQ�� FDWHULQJ� DQG� VHUYLFH� IDFLOLWLHV�
DGDSWHG� WR� WKH� QHHGV� RI� WKH� ZDONHUV� �DV� ZHOO� DV�
JRRG� WUDQVSRUW� SRVVLELOLWLHV� DW� WKH� EHJLQQLQJ� DQG�
HQG�RI�HDFK�VHFWLRQ����

• $Q� HIILFLHQW� PDUNHWLQJ� SROLF\� DGDSWHG� WR� WKH�
PDLQ�WDUJHWV�LQFOXGLQJ���
�� $�SURGXFW�DGDSWHG�WR�WKH�PDLQ�WDUJHWV��
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�� $�ZHOO�VWUXFWXUHG�VDOHV�DQG�ERRNLQJ�SROLF\��
�� :HOO�HODERUDWHG�LQIRUPDWLRQ�SURFHVVHV�EHIRUH��

GXULQJ�DQG�DIWHU�WKH�FXVWRPHU¶V�VWD\��
�� $QG��DERYH�DOO��D�ZHOO�GHILQHG�FRPPXQLFDWLRQ�

SURFHVV�EDVHG�PDLQO\�RQ�PHGLD�UHODWLRQVKLSV��
• (IILFLHQW�PDQDJHPHQW�RUJDQLVDWLRQ�LQFOXGLQJ��

�� (IILFLHQW�SURMHFW�PDQDJHPHQW��
�� 3HUWLQHQW�LQGLFDWRUV�RI�WKH�OHYHO�RI�TXDOLW\��
�� *RRG� ORFDO� LQYROYHPHQW� �SROLWLFLDQV�� SXEOLF�

ERGLHV�� SURIHVVLRQDOV� LQ� WRXULVP�� FXOWXUH� DQG�
KLVWRU\��KLNLQJ�DQG�VSRUWV�RUJDQLVDWLRQV��HWF����

�
�

7KH�NH\V�WR�VXFFHVV�IRU�KLNLQJ�LWLQHUDULHV�DUH��
• $� WUDLO� ZLWK� D� VWURQJ� LGHQWLW\� DQG� UHDO�

LPPHUVLRQ�LQ�QDWXUH��
• ,WLQHUDULHV� DQG� VHUYLFHV� DGDSWHG� WR� WKH� QHHGV�

RI�WKH�PDLQ�WDUJHWV��
• $Q�HIILFLHQW�PDUNHWLQJ�SROLF\��
• 3URIHVVLRQDO�SURMHFW�PDQDJHPHQW���
�
�
�
��� 'HILQLQJ�DQG�VHWWLQJ�XS�

WKH�4XDOLW\�6WUDWHJ\�
7KH�4XDOLW\�SURFHVV��
�
• ,V� EDVHG� RQ� WKH� HVWDEOLVKPHQW� RI� WKUHH� GLIIHUHQW�

TXDOLW\�VWUDWHJLHV�IRU��
�� ,WLQHUDULHV��
�� 6HUYLFHV��
�� 0DUNHWLQJ���

• 7DNHV� DFFRXQW� RI� WKH� IDFW� WKDW� VRPH� TXDOLW\�
DVSHFWV� DUH� VSHFLILF� WR� WKH� 9LD�$OSLQD�SURMHFW� DQG�
RWKHUV� FRQFHUQ� ZDONLQJ� DQG� KLNLQJ� WRXULVP� LQ�
JHQHUDO��

• ,QFOXGHV� H[LVWLQJ� TXDOLW\� LQLWLDWLYHV� DV� RIWHQ� DV�
SRVVLEOH��

• 7DNHV� DFFRXQW� RQ� RQH� KDQG� RI� WKH� QHHGV� RI� WKH�
WDUJHWHG� FXVWRPHUV� �WRGD\¶V� DQG� WRPRUURZ¶V�� DQG�
RQ�WKH�RWKHU�RI�WKH�HWKLFDO�YDOXHV�RI�9LD�$OSLQD��

• ,QFOXGHV�DV�RIWHQ�DV�SRVVLEOH� DFWLRQV� WR�PHDVXUH��
LPSURYH�DQG�JXDUDQWHH�TXDOLW\���

�
�
�
5HFRPPHQGDWLRQV�RQ�SURMHFW�PDQDJHPHQW� FRQVWLWXWH�
D� WUDQVYHUVDO� SDUW� RI� WKH� 4XDOLW\� 6WUDWHJ\� DQG� WDNH�
DFFRXQW�RI�WKH�VL]H�RI�WKH�SURMHFW��WKH�PHDQV�DYDLODEOH�
WR� WKH� 9LD� $OSLQD� 6WUXFWXUH� DQG� WKH� VXVWDLQDELOLW\�
DVSHFWV��
�
%\� ³9LD� $OSLQD� 6WUXFWXUH´�� ZH�PHDQ� DOO� RI� WKH� DFWRUV�
ZKR� FRQWULEXWH� GLUHFWO\� WR� WKH� GHYHORSPHQW� RI� 9LD�
$OSLQD��7KH\�LQFOXGH�WKH�FXUUHQW�,QWHUQDWLRQDO�6WHHULQJ�
&RPPLWWHH�� EXW� DOVR� RWKHU� RUJDQLVDWLRQV� SUDFWLFDOO\�
LQYROYHG�DW�UHJLRQDO�RU�ORFDO�OHYHO��
�
)RU� WKH� SXUSRVH� RI� VHYHUDO� TXDOLW\� FULWHULD�� WKH� WUDLOV�
KDYH� WR�EH�GLYLGHG� LQ� ³9LD�$OSLQD�VHFWLRQV´��7KH\�DUH�
GHILQHG� E\� D� JURXS� RI� VWDJHV� ZKLFK� ZRUN� ³ORJLFDOO\´�
WRJHWKHU� LQ� WHUPV� RI� PDQDJHPHQW� DQG� SURPRWLRQ��
*HQHUDOO\� VSHDNLQJ�� WKHVH�DUH��� WR���FRQVHFXWLYH�GD\�
VWDJHV�FURVVLQJ�D�JLYHQ�YDOOH\�RU�PDVVLI��7KH\�KDYH�WR�
EH� GHILQHG� LQ� HDFK� FDVH� E\� H[SHULHQFH� LQ� GLUHFW�
UHODWLRQVKLS�ZLWK�WKH�ORFDO�DFWRUV�WR�EH�LQYROYHG�LQ�WKH�
IXWXUH� PDQDJHPHQW� RI� WKH� SURMHFW� �VHH� FKDSWHU�
0DQDJHPHQW���7KH\�DUH�QRW� WR�EH�FRQIXVHG�ZLWK� WKH�
ORFDO�VHFWLRQV�RI�KLNLQJ�DVVRFLDWLRQV��

�
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*HQHUDO�IORZ�FKDUW�RI�WKH�DFWLRQ��
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�
*HQHUDO�IORZ�FKDUW�RI�WKH�FRQFHSW��
�
�
�
�
�
�
�
�
�

',))(5(17�.,1'6�2)�86(56�

9,$�$/3,1$�3$571(56�
�

/2&$/�352)(66,21$/�$1'�38%/,&�%2',(6�,1�
7285,60�

$FFRPPRGDWLRQ�DQG�FDWHULQJ�±�WUDQVSRUW�±�RWKHU�VHUYLFHV�
WRXULVW�RIILFHV�±�LQFRPLQJ�DJHQFLHV�±�GHYHORSPHQW�RIILFHV�±�
PDLQWHQDQFH�ERGLHV�

�
5(*,21$/�$1'�1$7,21$/�35,9$7(�$1'�38%/,&�

%2',(6�
([LVWLQJ�FKDUWHUV�DQG�TXDOLW\�SROLFLHV�±�UHJLRQDO�RU�VWDWH�
ERGLHV�±�WRXU�RSHUDWRUV�DQG�WUDYHO�DJHQFLHV�±�PHGLD�±�JXLGH�
ERRNV�

9,$�$/3,1$�
/2&$/�

6(&7,216�

9,$�$/3,1$�
5(*,216�

9,$�$/3,1$�48$/,7<�675$7(*<�
��GLIIHUHQW�SROLFLHV�
0HDVXUH��LPSURYH�DQG�JXDUDQWHH�
TXDOLW\�
&OLHQW���9LD�$OSLQD�VSLULW�
9LD�$OSLQD�FKDUDFWHULVWLFV�
([LVWLQJ�TXDOLW\�LQLWLDWLYHV�

'DWD�DQG��
LQIRUPDWLRQ�

$JUHHPHQWV�DQG�
PRWLYDWLRQ�
5XOHV�DQG�WRROV�
$FWLRQ�DW�DQ�$OSLQH�OHYHO�

'HILQLWLRQ�

'LUHFW��
GDWD�

9,$�$/3,1$�6758&785(��QDWLRQDO���LQWHUQDWLRQDO��

,QIRUPDWLRQ�DQG�ERRNLQJ�IDFLOLWLHV�

�
9,$�$/3,1$��

48$/,7<�675$7(*<

$FWLRQV�WR�PHDVXUH��LPSURYH�
DQG�JXDUDQWHH�TXDOLW\�

(WKLFDO�DVSHFWV�
�WKH�YDOXHV�RI�9LD�$OSLQD��

'LVWLQFWLRQ�EHWZHHQ�9LD�
$OSLQD�VSHFLILFLWLHV���+LNHUV¶�

JHQHUDO�QHHGV�

8VH�RI�H[LVWLQJ�SROLFLHV�
DV�RIWHQ�DV�SRVVLEOH�

5XOHV�DQG�WRROV�WR�VHW�XS�WKH�
4XDOLW\�6WUDWHJ\�IRU�

,WLQHUDULHV���6HUYLFHV���
0DUNHWLQJ���0DQDJHPHQW�
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&�� '(),1,1*�7+(�48$/,7<�2%-(&7,9(6�
�
��� ,WLQHUDULHV�
7KH�TXDOLW\�RI�WKH�KLNLQJ�LWLQHUDU\�LV�EDVHG�RQ�GLIIHUHQW�
FKDUDFWHULVWLFV���
�
• $�ZHOO�SODQQHG�LWLQHUDU\��

�� 7KH� LWLQHUDU\� PXVW� PDNH� LW� HDV\� WR� GLVFRYHU�
LQWHUHVWLQJ� QDWXUDO� VLJKWV� �SURWHFWHG� DUHDV��
SDQRUDPDV�� ODNHV�� ZDWHUIDOOV�� ULYHUV� DQG� ZLOG�
ODQGVFDSHV�� DV� ZHOO� DV� WKH� FXOWXUDO� KHULWDJH�
�YLOODJHV��PXVHXPV��H[KLELWLRQV��HYHQWV����

�� ,W� LV�SRVVLEOH� WR�JHW� WR�DQG�IURP�WKH� LWLQHUDU\�
XVLQJ� SXEOLF� DQG� SULYDWH� WUDQVSRUW�� 7KH�
LWLQHUDU\� KDV� EHHQ� FOHYHUO\� GLYLGHG� DQG� VLJQ�
SRVWHG�ZLWK�WKDW�LQ�PLQG��

�� 7KH� GLYLVLRQ� LQ� GLIIHUHQW� VWDJHV� LV� ORJLFDO�
�GLIILFXOWLHV��OHQJWK��IRU�WKH�WDUJHWHG�KLNHUV���

• $�WURXEOH�IUHH�LWLQHUDU\��
�� 7KH� WUDLO� LV� VDIH� DQG� KDV� QR� JUHDW� WHFKQLFDO�

GLIILFXOWLHV���
�� 7KH� WUDLO� LV� ZHOO� PDUNHG� DQG� FOHDUO\� VLJQ�

SRVWHG��QR�FKDQFH�RI�JHWWLQJ�ORVW���
�� 7KH�URXWHV�DUH�UHJLVWHUHG�RQ�PDSV�DQG�RWKHU�

W\SHV�RI�SXEOLFDWLRQV�DQG�ZHOO�GHVFULEHG��
• 7KH�VSHFLILFLW\�RI�9LD�$OSLQD��

�� ,W�LV�HDV\�IRU�KLNHUV�WR�OHDYH�DQG�FRPH�EDFN�WR�
9LD� $OSLQD�� +LNHUV� KDYH� WR� EH� VXUH� WKDW� WKH\�
DUH� RQ� 9LD� $OSLQD� DQG� KHDGLQJ� LQ� WKH� ULJKW�
GLUHFWLRQ��HLWKHU�WRZDUGV�0RQDFR�RU�7ULHVWH���

�� 7KH� LWLQHUDU\� DOORZV� DOO� 9LD� $OSLQD� XVHUV� WR�
GLVFRYHU� WKH� $OSLQH� ZRUOG� DQG� WKH� ORFDO�
KHULWDJH��

�� 7KH�FRQGLWLRQ�DQG�WKH�TXDOLW\�RI�PDLQWHQDQFH�
RI� WKH� WUDLOV� DUH� DOZD\V� NQRZQ� WR� WKH�
PDQDJHPHQW�ERGLHV��

�
�
�
��� 6HUYLFHV�
D�� $FFRPPRGDWLRQ�
7KH� TXDOLW\� RI� DFFRPPRGDWLRQ� LV� EDVHG� RQ� WKUHH�
FKDUDFWHULVWLFV���
�
• (VVHQWLDO�SRLQWV��

�� 7KH�HVWDEOLVKPHQW�LV�JRRG�YDOXH�IRU�PRQH\�LQ�
LWV� RZQ� FDWHJRU\� DV� IDU� DV� FRPIRUW� DQG�
VHUYLFHV� DUH� FRQFHUQHG� �VR� WKDW� WKH� KLNHU� LV�

VDWLVILHG� DQG�PD\� XVH� DJDLQ� WKLV� VWDQGDUG� RI�
DFFRPPRGDWLRQ���

�� 7KH�HVWDEOLVKPHQW�LV�IULHQGO\��7KHUH�LV�D�JRRG�
ZHOFRPH� DQG� D� ZDUP�� FRQYLYLDO� DWPRVSKHUH��
,W�KDV�D�³VRXO´���

�� 7KH� ORFDWLRQ� RI� WKH� DFFRPPRGDWLRQ� LV� JRRG�
�FORVH� WR� WKH� WUDLOV�� TXLHW�� WKHUH� DUH� EHDXWLIXO�
VXUURXQGLQJ�ODQGVFDSHV�DQG�VLJKWV���

�� 7KH�JXHVW�FDQ�REWDLQ�JRRG�LQIRUPDWLRQ�EHIRUH�
KLV�KHU� VWD\� DQG�� RYHUDOO�� WKH� HVWDEOLVKPHQW�
OLYHV�XS�WR�LWV�GHVFULSWLRQ���

• 0DLQ�VHUYLFHV�IRU�ORQJ�GLVWDQFH�KLNHUV��
�� +LNHUV� FDQ� ILQG� LQIRUPDWLRQ� RQ� WUDLOV� DQG� RQ�

WKH�ZHDWKHU�IRUHFDVW��
�� 7KHLU� FORWKHV� FDQ� EH� GULHG� DQG� VRPHWLPHV�

ZDVKHG��
�� 7KHLU�EDJJDJH�FDQ�EH�WUDQVSRUWHG��LI�SRVVLEOH��
�� 7KH\� FDQ�KDYH�DQ�HDUO\�DQG�FRSLRXV��KHDOWK\�

EUHDNIDVW���
�� ,W� LV� SRVVLEOH� WR� KDYH� D� SDFNHG� OXQFK� �DQG�

VRPHWLPHV� VRPH� JURFHULHV�� DGDSWHG� WR� WKHLU�
QHHGV��

• 6SHFLILFLW\�RI�9LD�$OSLQD��
�� 7KH� HVWDEOLVKPHQW� LV� SDUW� RI� D� QHWZRUN� �H�J��

LQIRUPDWLRQ�RQ�9LD�$OSLQD�LV�DYDLODEOH��WKHUH�LV�
DFFHVV�WR�LQWHUQHW��RQH�SHUVRQ�DW�OHDVW�VSHDNV�
DQRWKHU�DOSLQH�ODQJXDJH�LQ�DGGLWLRQ�WR�KLV�KHU�
RZQ���

�� 7KH� HVWDEOLVKPHQW� LV� DQ� DFWLYH� SDUW� RI� LWV�
WHUULWRU\� �H�J�� LQIRUPDWLRQ� RQ� WKH� DUHD�� ORFDO�
DFWLYLWLHV�� ORFDO� WUDGLWLRQV� DQG� FXOWXUH� LV�
DYDLODEOH�DQG�SURGXFWV�DUH�RQ�GLVSOD\����

�� 7KH� HVWDEOLVKPHQW� GHYHORSV� VXVWDLQDEOH�
SUDFWLFHV��

E�� &DWHULQJ�
7KH� TXDOLW\� RI� FDWHULQJ� LV� DVVHVVHG� DFFRUGLQJ� WR�
GLIIHUHQW�FKDUDFWHULVWLFV��
�
• (VVHQWLDO�SRLQWV��

�� 0HDOV� DUH� JRRG� YDOXH� IRU�PRQH\� �WDNLQJ� LQWR�
DFFRXQW� WKH� GLIIHUHQFHV� LQ� HDFK� FRXQWU\�� DV�
IDU�DV�VHUYLFH�DQG�GLVKHV�DUH�FRQFHUQHG��

�� 0RVW� RI� WKH� IRRG� VHUYHG� LV� ³ORFDO� FXLVLQH´��
7KHUH� VKRXOG� EH� ORFDO� GULQNV� DQG� JXDUDQWHHG�
ORFDO�SURGXFH��

�� ,W�LV�SRVVLEOH�WR�VHUYH�RWKHU�GLVKHV��RQH�VLPSOH�
PDLQ�FRXUVH�DW�D�ORZ�SULFH��VSHFLDO�YHJHWDULDQ�
RU�KHDOWK�IRRG��
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• 0DLQ�VHUYLFHV�IRU�ORQJ�GLVWDQFH�KLNHUV��
�� 7KH�EUHDNIDVW�LV�ZHOO�EDODQFHG�DQG�YDULHG��
�� 7KH� SDFNHG� OXQFK� LV� ZHOO� EDODQFHG�� FRSLRXV�

DQG�SDFNHG�IRU�WUDYHOOLQJ�LQ�D�EDFNSDFN���
�� 7KH�TXDQWLW\�RI�WKH�PHDOV�LV�VXIILFLHQW��

• 6SHFLILFLW\�RI�9LD�$OSLQD��
�� 7KH� HVWDEOLVKPHQW� XVHV� KLJK�TXDOLW\� ORFDO�

SURGXFH� WR� SUHSDUH� LWV� PHDOV� ZKHQHYHU�
DYDLODEOH��

�� 7KH�ZKROH�FDWHULQJ�SURFHVV�LV�HQYLURQPHQWDOO\�
IULHQGO\� �VXSSOLHV�� FRRNLQJ�� ZUDSSLQJ��
UXEELVK���

F�� 6HUYLFHV�ZLWKLQ�HDFK�WHUULWRU\��
7KH� TXDOLW\� RI� VHUYLFHV� ZLWKLQ� HDFK� WHUULWRU\� LV�
DVVHVVHG�DFFRUGLQJ�WR�WKUHH�FKDUDFWHULVWLFV��
�
• (VVHQWLDO�VHUYLFHV�IRU�VDIH�ZDONLQJ��

�� ,QIRUPDWLRQ�RQ� WKH�ZHDWKHU� IRUHFDVW�DQG�DQ\�
WUDLO�SUREOHPV�LV�DYDLODEOH��

�� 7KHUH�LV�WKH�SRVVLELOLW\�RI�PHGLFDO�DVVLVWDQFH��
• ,PSRUWDQW�VHUYLFHV�IRU�WKH�HQMR\PHQW�RI�WKH�

LWLQHUDU\��
�� 7KHUH�LV�DQ�RIIHU�RI�WUDQVSRUW�VHUYLFHV��
�� +LNHUV� FDQ� ILQG� HVVHQWLDO� VHUYLFHV� DW� VWRSSLQJ�

SRLQWV� �D� VKRS� VHOOLQJ� JURFHULHV�� VSRUW� VKRSV��
FDVK�SRLQWV��ERRNVKRSV��LQWHUQHW�HWF�����

• 6SHFLILFLW\�RI�9LD�$OSLQD��
�� 'LIIHUHQW� VSHFLDO� GLVFRYHU\� VHUYLFHV� DUH�

DYDLODEOH� WKDW� WDNH� ERWK� HQYLURQPHQW� DQG�
KHULWDJH� LQWR� DFFRXQW� �JXLGHG� WKHPH� WRXUV��
PXVHXPV� DQG� H[KLELWLRQV�� VDOH� RI� ORFDO�
SURGXFWV�DQG�HYHQWV�OLQNHG�WR�DOSLQH�OLIH���

�
�
�
��� 0DUNHWLQJ�
7KH�TXDOLW\�RI�WKH�PDUNHWLQJ�SROLF\� LV�EDVHG�RQ�WKUHH�
PDLQ�FKDUDFWHULVWLFV��
�
• $� SURIHVVLRQDO� LQIRUPDWLRQ� DQG� ERRNLQJ�

SURFHVV��
�� ,W� LV�HDV\�IRU�KLNHUV�WR�JHW�DOO�WKH�LQIRUPDWLRQ�

WKH\�QHHG�EHIRUH� WKH�WULS��FOHDU�SUHVHQWDWLRQ��
UHDGLO\�DYDLODEOH�DQG�LQ�GLIIHUHQW�ODQJXDJHV���

�� ,W� LV�HDV\�IRU�KLNHUV�WR�JHW�DOO�WKH�LQIRUPDWLRQ�
WKH\� QHHG� GXULQJ� WKH� VWD\� �XSGDWHG�
LQIRUPDWLRQ�� WHFKQLFDO� GDWD�� LQIRUPDWLRQ� LQ�
GLIIHUHQW�ODQJXDJHV��HWF����

�� &RQWHQWV� DQG�SUHVHQWDWLRQ�RI� WKH� LQIRUPDWLRQ�
WDNH�LQWR�DFFRXQW�WKH�VSHFLILFLW\�RI�9LD�$OSLQD���

�� 7KH� DFFRPPRGDWLRQ� ERRNLQJ� SURFHVV� LV� HDV\�
�FOHDU�SULFH�VWUXFWXUH��TXLFN�FRQILUPDWLRQ��HDV\�
SD\PHQW�PHWKRGV�HWF�����

• $�JRRG�PDUNHWLQJ�SURFHVV�IRU�SDFNDJH�WRXUV��
�� /DEHOOHG�SDFNDJH�WRXUV�DUH�FUHDWHG��
�� 7KHVH�SDFNDJH�WRXUV�DUH�ZHOO�GLVWULEXWHG��

• $�JRRG�FRPPXQLFDWLRQ�SURFHVV��
�� 8VH� WKH�EHVW�DGDSWHG�FRPPXQLFDWLRQ�WRROV� WR�

PDNH�9LD�$OSLQD�DQG� LWV�SURGXFWV�ZHOO� NQRZQ�
RQ�DQ�LQWHUQDWLRQDO�OHYHO��

�� 8VH� WKH�EHVW�DGDSWHG�FRPPXQLFDWLRQ�WRROV� WR�
PDNH�9LD�$OSLQD�DQG� LWV�SURGXFWV�ZHOO� NQRZQ�
RQ�D�ORFDO�OHYHO��

�� $OZD\V�WDNH�D�SURIHVVLRQDO�DSSURDFK��
�� 'HYHORS�D�FRUSRUDWH�GHVLJQ��
�� 8VH�HIILFLHQW�FRPPXQLFDWLRQ�ZD\V��
�� &RQWURO�WKH�UHVXOWV�RI�FRPPXQLFDWLRQ��

�
�
�
��� 3URMHFW�PDQDJHPHQW�
7R� LPSOHPHQW� WKH� 4XDOLW\� SURFHVV� HIILFLHQWO\�� WKH�
IROORZLQJ�DVSHFWV�DUH�LPSRUWDQW���
• 7KH�PDQDJHPHQW�RI�WKH�9LD�$OSLQD�6WUXFWXUH�LWVHOI��
• 7KH�JHQHUDO�PDQDJHPHQW�RI�WKH�4XDOLW\�SURFHVV��
• 7KH� LPSOHPHQWDWLRQ� RI� WKH� 4XDOLW\� *XLGH� IRU�

LWLQHUDULHV�� VHUYLFHV� DQG� PDUNHWLQJ�� WDNLQJ� LQWR�
DFFRXQW�WKH�VSHFLILFLW\�RI�9LD�$OSLQD���

�
7KDW�PHDQV���
• &RPSOLDQFH� ZLWK� WKH� XVXDO� TXDOLW\� UXOHV�

JRYHUQLQJ� WKH� PDQDJHPHQW� RI�
RUJDQLVDWLRQV���

�
�� 7KH� 9LD� $OSLQD� 6WUXFWXUH� KDV� DQ� H[LVWHQFH�� D�

FRUUHVSRQGLQJ� EXGJHW� DQG� D� FOHDUO\� GHILQHG�
PLVVLRQ��

�� 9LD�$OSLQD� LV�PDQDJHG�DFFRUGLQJ�WR� WKH�XVXDO�
TXDOLW\�VWDQGDUGV�IRU�PDQDJHPHQW��

• 'HYHORSPHQW� RI� D� JRRG� RUJDQLVDWLRQDO�
VWUXFWXUH�ZLWK�WKH�VXLWDEOH�PHDQV�DQG�WRROV�
WR�FDUU\�RXW�WKH�4XDOLW\�SURFHVV��
�� 7KH� 4XDOLW\� SURFHVV� LV� ZHOO� SODQQHG�� ZHOO�

EXGJHWHG�DQG�ZHOO�RUJDQLVHG��
�� 7KH� GLVVHPLQDWLRQ� RI� LQIRUPDWLRQ� WR� HDFK�

VWDNHKROGHU� LV� UHFRJQLVHG� DV� DQ� LPSRUWDQW�
REMHFWLYH��

�� 7KH� 9LD� $OSLQD� 6WUXFWXUH� KDV� LQFRUSRUDWHG� D�
ULVN�UHODWHG�SURFHVV�IRU�WKH�4XDOLW\�SURFHVV��

�� 7KH�DFWLRQ�RI�WKH�9LD�$OSLQD�6WUXFWXUH�DQG�WKH�
UHVXOWV�RI�WKH�4XDOLW\�SURFHVV�DUH�HYDOXDWHG��

�� 7KH� FRQWULEXWRUV� RI� WKH� 9LD� $OSLQD� 6WUXFWXUH�
SDUWLFLSDWH� LQ� DQ� HIILFLHQW� ZD\� LQ� WKH�
LPSOHPHQWDWLRQ�RI�WKH�4XDOLW\�SURFHVV��

�� 7KH�9LD�$OSLQD�6WUXFWXUH�KDV�GHILQHG�WKH�WRROV�
IRU�VHWWLQJ�XS�WKH�4XDOLW\�SURFHVV��
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• 6SHFLILFLW\�RI�9LD�$OSLQD���
�� 0DQDJHPHQW� VHWV� XS� QDWLRQDO�� UHJLRQDO� DQG�

ORFDO�PDQDJHPHQW�WR�WDNH�DFFRXQW�RI�WKH�VL]H�
RI�WKH�SURMHFW��

�� $Q�HIILFLHQW�SROLF\� WR�PRWLYDWH� WKHVH�DFWRUV� LV�
VHW�XS��

�� 0DQDJHPHQW� HQDEOHV� WKH� VSLULW� RI� 9LD� $OSLQD�
WR�EH�PDLQWDLQHG��

�� 7KH� SUDFWLFHV� RI� WKH� 9LD� $OSLQD� 6WUXFWXUH� DUH�
HQYLURQPHQWDOO\�IULHQGO\���

�
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,,��48$/,7<�
0$18$/�

�
'HILQLWLRQ�RI�WKH�VWDQGDUGV�

IRU�WKH�LPSOHPHQWDWLRQ�RI�WKH�4XDOLW\�6WUDWHJ\��
�



��� �<��� ���  0��¡(¢I�8� � £ ¤¦¥�¢I� §�¨%©¦¡(¢I�8� � £ ¤%®-�8 �¢I�8�

� � ��

�

$�� ,7,1(5$5,(6�
$����$�ZHOO�SODQQHG�LWLQHUDU\�
$������ 7KH� LWLQHUDU\� PXVW� PDNH� LW� HDV\� WR� GLVFRYHU� LQWHUHVWLQJ� QDWXUDO� VLJKWV� DV� ZHOO� DV� WKH� FXOWXUDO�
KHULWDJH�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
9HU\�QLFH�ODQGVFDSHV��SDQRUDPDV��ODNHV��DUH�XVHG�DV�WKH�
PRVW�DWWUDFWLYH�SRLQWV�RI�LQWHUHVW��
$Q�H[DFW�LQYHQWRU\�LQ�WKH�IRUP�RI�OLVWV�DQG�PDSV�SUHVHQWV�
WKH�SRLQWV�RI�LQWHUHVW��GDWDEDVH���
$�GHWRXU�LV�PDGH�DURXQG�VHQVLWLYH�DUHDV�RU��DOWHUQDWLYHO\��
WKHLU�XVH�LV�VWULFWO\�FRQWUROOHG��
7KH�WUDLOV�DUH�IUHHO\�DFFHVVLEOH�ZLWKRXW�LQWHUUXSWLRQV��
6LJQ�SRVWLQJ� LV� JRRG� DQG� WKXV� SHUPLWV� KLNHUV� WR� UHDFK�
WKH�PDLQ�SRLQWV�RI� LQWHUHVW�DQG�WKHQ�UHWXUQ�WR�WKH�PDLQ�
WUDLO��
7KHUH� DUH� ORFDO� LQLWLDWLYHV� WR� VHW� XS� LQIRUPDWLYH� ERDUGV�
�RU� DYDLODEOH� SULQWHG� GRFXPHQWV� LQ� GLIIHUHQW� ODQJXDJHV��
DW�WKH�PDLQ�SRLQWV�RI�LQWHUHVW��

9LD� $OSLQD� XVHV� H[LVWLQJ� KLVWRULF� URXWHV� DV� RIWHQ� DV�
SRVVLEOH��
/RRNRXW� SRLQWV� DUH� LQWHJUDWHG� LQWR� WKH� WUDLO� RU� ORFDWHG�
FORVH�WR�LW��

$������,W�LV�SRVVLEOH�WR�JHW�WR�DQG�IURP�WKH�LWLQHUDU\�XVLQJ�SXEOLF�DQG�SULYDWH�WUDQVSRUW��7KH�LWLQHUDU\�KDV�
EHHQ�FOHYHUO\�GLYLGHG�DQG�VLJQ�SRVWHG�ZLWK�WKDW�LQ�PLQG�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
7KHUH� LV� D� OLQN� IURP� 9LD� $OSLQD� WR� D� SXEOLF� WUDQVSRUW�
QHWZRUN�DW�OHDVW�HYHU\���GD\V��WUDLQ��EXV���
7LPHWDEOHV� RI� ORFDO� SXEOLF� WUDQVSRUW� DQG� WD[LV� FRQWDFW�
QXPEHUV�DUH�DYDLODEOH��

)URP� HDFK� VWRSSLQJ� SRLQW� LW� LV� SRVVLEOH� WR� UHDFK� WKH�
SXEOLF� WUDQVSRUW�QHWZRUN� LQ�WZR�KRXUV�RI�ZDONLQJ�RU�RQH�
KRXU�RI�WUDQVSRUW��DOORZLQJ�WKH�LQWHUUXSWLRQ�RI�WKH�WULS�LQ�
FDVH�RI�XQIRUHVHHQ�FLUFXPVWDQFHV����

$������7KH�GLYLVLRQ�LQ�GLIIHUHQW�VWDJHV�LV�ORJLFDO�IRU�WKH�WDUJHWHG�KLNHUV�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
7KH� LWLQHUDU\� LV�GLYLGHG� LQWR�GD\�VWDJHV�QRW�H[FHHGLQJ���
KRXUV�ZDONLQJ�IRU�DQ�DYHUDJH�KLNHU��
7KH� WRWDO� SRVLWLYH� DQG� QHJDWLYH� DOWLWXGH� GLIIHUHQFHV� RI�
HDFK�GD\�VWDJH�DUH�OHVV�WKDQ�����P��

7KH� GD\� VWDJHV� GR� QRW� H[FHHG� �� KRXUV� ZDONLQJ� IRU� DQ�
DYHUDJH�KLNHU��
7KH� WRWDO� SRVLWLYH� DQG� QHJDWLYH� DOWLWXGH� GLIIHUHQFHV� RI�
HDFK�GD\�VWDJH�DUH�OHVV�WKDQ����P��
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$����$�WURXEOH�IUHH�LWLQHUDU\�
$������7KH�WUDLO�LV�VDIH�DQG�KDV�QR�JUHDW�WHFKQLFDO�GLIILFXOWLHV�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
7KHUH� LV� QR� GDQJHU� RI� IDOOLQJ�� $Q\� GDQJHURXV� SDUW� KDV�
EHHQ�VHFXUHG��
$QQXDO�PDLQWHQDQFH�RI�WKH�SUREOHPDWLF�LWLQHUDU\�VHFWLRQV�
LV�FDUULHG�RXW�LQ�VSULQJ��HQG�RI�0D\�E\�WKH�ODWHVW���
7KH�WUDLO�LV�UHJXODUO\�FKHFNHG��RQFH�RU�WZLFH�D�\HDU��DQG�
FOHDUHG��RYHUKDQJLQJ�EUDQFKHV��KLJK�ZHHGV��ODUJH�VWRQHV�
HWF���LI�QHFHVVDU\��
2QO\�D�IHZ�VHFWLRQV�RI�WDUPDF��ELWXPHQ�RU�FHPHQW�ERXQG�
SDYLQJ�H[LVW���
7KH�ZLGWK�RI�WKH�WUDLO�LV�DW�OHDVW����FP���
,PPHGLDWH� PDLQWHQDQFH� VHUYLFHV� DUH� DYDLODEOH� DIWHU�
QDWXUDO� HYHQWV� �PDLQO\� LQ� WKH� FDVH� RI� WKXQGHUVWRUPV� RU�
ORQJ�WHUP�EDG�ZHDWKHU�FRQGLWLRQV��LI�WKH�WUDLO�SUHVHQWV�D�
UHDO�GDQJHU��

$V� RIWHQ� DV� SRVVLEOH�� WKH� WUDLO� LV� VRIW� DQG� HYHQ� DQG�
WHFKQLFDO� IDFLOLWLHV� DUH� XVHG� WR� GUDLQ� WKH� JURXQG� LI�
QHFHVVDU\��
7KHUH�DUH�VWHSV�RU�RWKHU�HTXLSPHQW�IRU�VWHHS�VHFWLRQV��
7KH�ZLGWK�RI�WKH�WUDLO�LV�PLQ�����FP�IRU�KHDYLO\�WUDYHOOHG�
WUDLOV��
7KH�ZLGWK�RI�WKH�WUDLO�LV���FP�IRU�SDYHG�WUDLOV��
7KH�WUDLO�LV�FRQVWUXFWHG�XVLQJ�ORFDO�PDWHULDOV�DQG�ILWV�LQWR�
WKH�ODQGVFDSH��
7KH�PD[LPXP�OHQJWK�RI�WDUPDF�LQ�HDFK�GDLO\�VWDJH�LV����
DQG�WKH�RQH�RI�GLUW�WUDFNV�������

$������7KH�WUDLO�LV�ZHOO�PDUNHG�DQG�FOHDUO\�VLJQ�SRVWHG�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
6LJQ�SRVWLQJ� IROORZV� LQWHUQDWLRQDO�� QDWLRQDO� RU� UHJLRQDO�
JXLGHOLQHV�ZKHUH�DYDLODEOH��DQG�LQ�DQ\�FDVH�ORFDO�XQLIRUP�
JXLGHOLQHV��
7KH�WUDLO�LV�HDV\�WR�VHH��
7KHUH� DUH� HDVLO\� YLVLEOH� PDUNV� EHWZHHQ� WKH� VLJQSRVWV�
�DFFRUGLQJ� WR� QDWLRQDO� RU� UHJLRQDO� JXLGHOLQHV��� DW� H\H�
OHYHO�LI�SRVVLEOH��LI�WKHUH�LV�VRPH�ULVN�RI�JHWWLQJ�ORVW��
7KHUH� LV� D� VPDOO�� HDVLO\� VHHQ� UHPLQGHU� �DW� H\H� OHYHO� LI�
SRVVLEOH��RI�WKH�9LD�$OSLQD�ORJR�RQ�VLJQSRVWV�ZKHUH�WUDLOV�
FURVV�RU�IRUN���
7KH� SDLQW� RU� PDWHULDO� XVHG� IRU� WKHVH� PDUNV� LV�
HQYLURQPHQWDOO\� IULHQGO\�� DV� LV� WKH� ZRUN� GRQH� SULRU� WR�
SDLQWLQJ��
7UDLOV� DUH� FODVVLILHG� LQWR� FDWHJRULHV� DV� SHU� JXLGHOLQHV�
�HDV\��PRXQWDLQRXV��DOSLQH���
,QWHUPHGLDWH�VLJQ�SRVWLQJ�LV�FRQWLQXRXV��
7KH� PDWHULDOV� XVHG� IRU� WKH� VLJQ�SRVWLQJ� DUH� RI� JRRG�
TXDOLW\�DQG�ORQJ�ODVWLQJ��
6LJQV�EHDULQJ�WKH�ZRUGV�³WUDLO�FORVHG´�DUH�HUHFWHG�WR�VKXW�
VHFWLRQV�RI�WKH�WUDLO�LQ�WKH�HYHQW�RI�GDPDJH�RU�WHPSRUDU\�
GDQJHU��DQG�GLYHUVLRQV�DUH�LQ�SODFH��
7KH�SDLQWHG�PDUNV�DUH�UHJXODUO\�PDLQWDLQHG��
9LD� $OSLQD� LV� LQWHJUDWHG� LQWR� DQ\� QHZ� VLJQ�SRVWLQJ�
LQLWLDWLYHV��

7KH�SULQFLSOHV�RI�VLJQ�SRVWLQJ�DQG�SDLQWHG�PDUNV�DUH�WKH�
VDPH�DOO�WKH�ZD\�DORQJ�WKH�LWLQHUDU\��



��� �<��� ���  0��¡(¢I�8� � £ ¤¦¥�¢I� §�¨%©¦¡(¢I�8� � £ ¤%®-�8 �¢I�8�

� � ��

�
$������7KH�URXWHV�DUH�UHJLVWHUHG�RQ�PDSV�DQG�RWKHU�W\SHV�RI�SXEOLFDWLRQV�DQG�ZHOO�GHVFULEHG�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
9LD�$OSLQD�LV�LQGLFDWHG�RQ�DW�OHDVW�RQH�RIILFLDO�KLNLQJ�PDS�
RI�WKH�UHJLRQ�RU�WKH�YDOOH\���
7HFKQLFDO� LQIRUPDWLRQ� FRQFHUQLQJ� WKH� WUDLO� LV� LQWHJUDWHG�
LQWR�H[LVWLQJ�JXLGH�ERRNV�DQG�RQ�WKH�LQWHUQHW��

9LD�$OSLQD�LV�SUHVHQW�RQ�DOO�PDSV��
$OO� WKH� LQIRUPDWLRQ� FRQFHUQLQJ� WKH� WUDLO� �WHFKQLFDO� GDWD��
KHULWDJH�� HQYLURQPHQW�� WRXULVP�� LV� LQWHJUDWHG� LQWR�
H[LVWLQJ�JXLGH�ERRNV��

$����7KH�VSHFLILFLW\�RI�9LD�$OSLQD�
$������,W�LV�HDV\�IRU�KLNHUV�WR�OHDYH�DQG�FRPH�EDFN�WR�9LD�$OSLQD��+LNHUV�KDYH�WR�EH�VXUH�WKDW�WKH\�DUH�RQ�
9LD�$OSLQD�DQG�KHDGLQJ�LQ�WKH�ULJKW�GLUHFWLRQ�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
7KHUH�LV�QR�FKDQFH�RI�EHLQJ�FRQIXVHG�DERXW�WKH�GLUHFWLRQ�
RI� WKH� WUDLO� �0RQDFR� RU� 7ULHVWH��� WKH� GLUHFWLRQ� LV� PDGH�
FOHDU�WKURXJK�WKH�XVH�RI�UHOHYDQW�VLJQV��

9LD�$OSLQD�LV�LQGLFDWHG�IURP�WKH�PDLQ�WRXULVW�VLJKWV��
7KHUH� DUH� SHUPDQHQW� 9LD� $OSLQD� VLJQV� LQ� WRZQ� FHQWUHV��
UDLOZD\�VWDWLRQV�DQG�EXV�VWDWLRQV��

$������7KH�LWLQHUDU\�DOORZV�DOO�9LD�$OSLQD�XVHUV�WR�GLVFRYHU�WKH�$OSLQH�ZRUOG�DQG�WKH�ORFDO�KHULWDJH�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
7KH� LWLQHUDU\� �SDUWLFXODUO\� LQ� YLOODJHV� DQG� WRZQV�� LV� DV�
FORVH�DV�SRVVLEOH�WR�WKH�GLIIHUHQW�SRLQWV�RI�LQWHUHVW�RI�WKH�
DUHD���
,QIRUPDWLRQ� RI� DQ\� H[DPSOHV� RI� FXOWXUDO� DQG�RU� QDWXUDO�
KHULWDJH��FKXUFKHV��VLJKWV�� WKDW�DUH�ZLWKLQ�����KRXU��RQ�
IRRW��E\�EXV�RU�E\�WUDLQ��RI�9LD�$OSLQD�LV�DYDLODEOH�WR�WKH�
KLNHUV��
7KHUH� DUH� PXOWLOLQJXDO� ERDUGV� VXPPDUL]LQJ� WKH� ORFDO�
KHULWDJH� DFFHVVLEOH� ZLWKLQ� ���� KRXU� DORQJ� WKH� WUDLO� DW�
HDFK�9LD�$OSLQD�PDLQ�VWDJH��

7KHUH�DUH�ORFDO�GLVFRYHU\�WRXUV�LQ�HDFK�DUHD�ZLWK�SULQWHG�
GRFXPHQWV�DQG�RU� LQIRUPDWLRQ�ERDUGV� LQ�PRUH� WKDQ�RQH�
ODQJXDJH��

$������7KH�LWLQHUDU\��LWV�FRQGLWLRQ�DQG�WKH�TXDOLW\�RI�PDLQWHQDQFH�DUH�DOZD\V�NQRZQ�WR�WKH�PDQDJHPHQW�
ERGLHV�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
5HSRUWV�RQ�DQ\�LQWHUYHQWLRQ�RQ�WKH�LWLQHUDU\�DUH�DUFKLYHG�
LQ�D�SULQWHG�RU�GLJLWDO�GRFXPHQW� IRU�HDFK�VHFWLRQ�RI�9LD�
$OSLQD��9LD�$OSLQD�5HSRUW�6\VWHP���
$� FRPSOHWH� FKDLQ� RI� PDLQWHQDQFH� UHVSRQVLELOLWLHV� LV�
GHILQHG�LQ�WKH�IRUP�RI�D�FRQWDFW�OLVW��WHOHSKRQH�QXPEHU��
(�0DLO���
7KH� QDWLRQDO� VHFUHWDULDW� VHWV� XS� WKH� RIILFLDO� 9LD� $OSLQD�
5HSRUW� 6\VWHP� DW� QDWLRQDO� OHYHO� DQG� FRRUGLQDWHV� WKH�
GRFXPHQWDWLRQ� WKURXJK� DOO� UHJLRQV�� ,I� UHDOLVDWLRQ� LQ� D�
UHJLRQ�GRHVQ¶W�ZRUN�D�VROXWLRQ�WR�GLVSODFH�WKH�LWLQHUDU\�LV�
IRXQG��

$�GLJLWDO�IRUP��([FHO�VKHHW��LV�GUDZQ�XS�IRU�PDLQWHQDQFH�
VHUYLFHV�RU�WKH�FRPPXQLW\�UHJLRQDO�PDQDJHPHQW�WR�VHQG�
DOO� XSGDWHV� WR� WKH� 9LD� $OSLQD� QDWLRQDO� VHFUHWDULDW� RI�
�RIILFLDO�9LD�$OSLQD�5HSRUW�6\VWHP���

�
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%�� 6(59,&(6�
��� $FFRPPRGDWLRQ�
%�����(VVHQWLDO�SRLQWV�
%�������7KH�HVWDEOLVKPHQW�LV�JRRG�YDOXH�IRU�PRQH\�LQ�LWV�RZQ�FDWHJRU\�DV�IDU�DV�FRPIRUW�DQG�VHUYLFHV�DUH�
FRQFHUQHG�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
7KH�HVWDEOLVKPHQW�DSSOLHV�WKH�H[LVWLQJ�UHJXODWLRQV�IRU�LWV�
FDWHJRU\�DQG�FRXQWU\���
7KH� UDWHV� DUH�QRW�KLJKHU� WKDQ�DYHUDJH� LQ� WKDW�FDWHJRU\�
DQG�LQ�WKDW�DUHD���
7R� EH� VXUH� RI� WKLV� PLQLPXP� VWDQGDUG�� D� VXUYH\� LV�
UHTXLUHG�� 0RUH� WKDQ� HLJKW\� SHUFHQW� RI� WKH�
HVWDEOLVKPHQW¶V� UHVXOWV� PXVW� EH� ³JRRG´� RU� ³YHU\� JRRG´�
YDOXH�IRU�PRQH\��
7KHVH�IROORZLQJ�LWHPV�RI�FRPIRUW�DUH�HVVHQWLDO�WR�VDWLVI\�
PLQLPXP�VWDQGDUGV���
�� *RRG� TXDOLW\� EHGGLQJ� LV� SURYLGHG�� PDWWUHVVHV��

VKHHWV��EODQNHWV�DQG�RU�FRQWLQHQWDO�TXLOWV���
�� 7KHUH� DUH� QR� XQSOHDVDQW� QRLVHV� ZKLFK� FRXOG� UHDOO\�

GLVWXUE�WKH�JXHVW���
�� 7KH�FOHDQOLQHVV�RI�WKH�HVWDEOLVKPHQW�LV�LPSHFFDEOH��
�� 7KH�QXPEHU�RI�EDWKURRPV�DQG� WKHLU� IDFLOLWLHV� ILW� WKH�

FDWHJRU\�RI�WKH�HVWDEOLVKPHQW���
6SHFLDO�FULWHULD�IRU�PRXQWDLQ�KXWV��
�� +LNHUV�PD\�GR�WKHLU�RZQ�FRRNLQJ���
�� 7KH�WHPSHUDWXUH�RI�WKH�GRUPLWRULHV�LV�DFFHSWDEOH��DV�

LV�WKH�QXPEHU�RI�SHRSOH�VOHHSLQJ�WKHUH���

5HGXFHG�UDWHV�DUH�DYDLODEOH�IRU�IDPLOLHV��
7KH� OHYHO� RI� TXDOLW\� SHUFHLYHG� E\� WKH� JXHVW�PXVW� UHDFK�
WKH�QRUPDO�VWDQGDUG�IRU�WKLV�W\SH�RI�VHUYLFH��DQG�VFRUH�DW�
OHDVW�����LQ�D�TXDOLW\�VXUYH\���
�

%�������7KH�HVWDEOLVKPHQW�LV�IULHQGO\��7KHUH�LV�D�JRRG�ZHOFRPH�DQG�D�ZDUP��FRQYLYLDO�DWPRVSKHUH��,W�KDV�
D�³VRXO´�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
7KH� OHDGLQJ� VWDII�RI� WKH�HVWDEOLVKPHQW�ZDUPO\�ZHOFRPH�
WKH�JXHVWV�DQG�FRQYHUVH�ZLWK�WKHP���
$� ZHOFRPLQJ� FKDUWHU� �9LD� $OSLQD¶V� RU� WKDW� RI� DQRWKHU�
UHFRJQLVHG�QHWZRUN��LV�FOHDUO\�GLVSOD\HG���
7KH� HVWDEOLVKPHQW� KDV� D� ³FKHFN� LQ´� DQG� D� ³FKHFN� RXW´�
SURFHVV� �9LD� $OSLQD¶V� RU� WKDW� RI� DQRWKHU� UHFRJQLVHG�
QHWZRUN���
7KH� ZKROH� HVWDEOLVKPHQW� LV� DWWUDFWLYHO\� GHFRUDWHG�� 7KLV�
GHFRUDWLRQ�LV�LQ�KDUPRQ\�ZLWK�WKH�VW\OH�DQG�WKH�VSLULW�RI�
WKH�UHJLRQ�DQG�DYRLGV�VWDQGDUGLVDWLRQ���
$Q\�QHZ�FRQVWUXFWLRQ�ZRUN�LQ�WKH�HVWDEOLVKPHQW�PXVW�ILW�
LQ�ZLWK�WKH�VSLULW�RI�WKH�UHJLRQ���

7KH� SHRSOH� ZKR� ZHOFRPH� WKH� JXHVW� KDYH� KDG� VSHFLDO�
WUDLQLQJ���
7KH� DUFKLWHFWXUH� RI� WKH� HVWDEOLVKPHQW� LV� W\SLFDO� RI� WKH�
DUHD��
7KH� HVWDEOLVKPHQW� KDV� D� ILUHSODFH� RU� D� VWRYH�� ZKLFK� LV�
ZHOO�PDLQWDLQHG�DQG�XVHG�WR�FUHDWH�D�JRRG�DWPRVSKHUH���
�7KH� HVWDEOLVKPHQW� DOZD\V� WULHV� WR� LPSURYH� WKH�
DWPRVSKHUH�E\�XVLQJ�W\SLFDO�ORFDO�GHFRUDWLYH�REMHFWV���



��� �<��� ���  0��¡(¢I�8� � £ ¤¦¥�¢I� §�¨%©¦¡(¢I�8� � £ ¤%®-�8 �¢I�8�

� � ��

�
%�������7KH�ORFDWLRQ�RI�WKH�DFFRPPRGDWLRQ�LV�JRRG�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
+LNLQJ� LWLQHUDULHV� DQG� DFWLYLWLHV� DUH� IRXQG� FORVH� WR� WKH�
HVWDEOLVKPHQW� �OHVV� WKDQ� WHQ� PLQXWHV� E\� IRRW�� DQG� DUH�
FOHDUO\� VLJQ�SRVWHG��� ,Q� RWKHU� FDVHV�� D� IOH[LEOH� VKXWWOH�
VHUYLFH�LV�RUJDQLVHG���
7KH� HVWDEOLVKPHQW� LV� ORFDWHG� LQ� D� TXLHW� SODFH� RU� KDV�
WDNHQ�PHDVXUHV�WR�DYRLG�QRLVH���

7KH�HVWDEOLVKPHQW�LV�ZHOO�LQWHJUDWHG�LQWR�WKH�HQYLURQPHQW�
DQG� XQSROOXWHG� �QR� QRLVH�� QR� XQSOHDVDQW� VPHOOV�� QR�
H\HVRUHV���
7KH� HVWDEOLVKPHQW� LV� LQ� D� YHU\� TXLHW� SODFH� LQ� SOHDVDQW�
VXUURXQGLQJV��WHUUDFH��JDUGHQ��HWF����
7KH� SODFHV� DURXQG� DUH� SDUWLFXODUO\� SOHDVDQW� �PRXQWDLQ�
YLOODJHV��QDWXUH��HWF�����

%�������7KH�JXHVW�FDQ�REWDLQ�JRRG�LQIRUPDWLRQ�EHIRUH�KLV�KHU�VWD\�DQG��RYHUDOO��WKH�HVWDEOLVKPHQW�OLYHV�
XS�WR�LWV�GHVFULSWLRQ�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
9HU\� FRPSOHWH� DQG� H[DFW� LQIRUPDWLRQ� DERXW� WKH�
HVWDEOLVKPHQW� LQ�GLIIHUHQW� ODQJXDJHV� �DW� OHDVW� LQ�(QJOLVK�
DQG� WKH� ORFDO� ODQJXDJH�� LV� DYDLODEOH� RQ� SULQWHG�
GRFXPHQWV�DQG�DOVR�RQ�WKH�LQWHUQHW���
$OO�WKH�HVVHQWLDO�LQIRUPDWLRQ�LV�UHJXODUO\�XSGDWHG���

7KH� HVWDEOLVKPHQW� LV� DEOH� WR� JLYH� H[DFW� DQG� FRPSOHWH�
LQIRUPDWLRQ� LQ� (QJOLVK� E\� SKRQH�� DQG� LI� SRVVLEOH� LQ� D�
IRUHLJQ�DOSLQH�ODQJXDJH���

%�����0DLQ�VHUYLFHV�IRU�ORQJ�GLVWDQFH�KLNHUV�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
$� UHJXODUO\� XSGDWHG� GRFXPHQW� JLYLQJ� LQIRUPDWLRQ� RQ�
WUDLOV� DQG� RQ� WKH� ZHDWKHU� IRUHFDVW� LV� GLVSOD\HG�� ,W� LV�
ZULWWHQ� LQ� WKH� ORFDO� ODQJXDJH�DQG� LQ�(QJOLVK�DW� WKH�YHU\�
OHDVW���
7KHUH�LV�D�SODFH�WR�GU\�FORWKHV���
$�SDFNHG�OXQFK�FDQ�EH�SURYLGHG��IRU�WKH�FRQWHQW��VHH�WKH�
&DWHULQJ�FKDSWHU��DQG�DOVR�VRPH�JURFHULHV�IRU�WKH�GD\µV�
ZDON��LI�WKHUH�DUH�QR�VKRSV�ORFDOO\����
$Q�HDUO\�EUHDNIDVW�LV�SRVVLEOH�RQ�GHPDQG�DQG�DGDSWHG�WR�
ORFDO� FXVWRPV� �IRU� WKH� FRQWHQW�� VHH� WKH� &DWHULQJ�
FKDSWHU���

7KH� LQIRUPDWLRQ�GRFXPHQW�LV�DW�OHDVW�LQ�WZR�RWKHU�DOSLQH�
ODQJXDJHV�DSDUW�IURP�WKH�ORFDO�RQH���
7KHUH�LV�D�URRP�LQ�ZKLFK�WR�VWRUH�PDWHULDO�DQG�FDUU\�RXW�
VRPH�PDLQWHQDQFH���
7KHUH�DUH�FORWKHV�ZDVKLQJ�IDFLOLWLHV��
$�VKXWWOH�FDQ�EH�SURYLGHG�WR�WDNH�WKH�JXHVW�WR�DQG�IURP�
WKH�WUDLO��LI�IXUWKHU�WKDQ����PLQXWHV�ZDON�DZD\����
7KH� HVWDEOLVKPHQW� FDQ� VXSSO\� RU� UHQW� PDWHULDO� LI�
QHFHVVDU\���
:KHUH� URDG� FRQQHFWLRQV� DUH� SUDFWLFDO�� JXHVWV¶� OXJJDJH�
FDQ�EH�FDUULHG�IRU�WKHP�HLWKHU�E\�WKH�HVWDEOLVKPHQW�RU�E\�
D�SURIHVVLRQDO�FDUULHU���

%�����6SHFLILFLW\�RI�9LD�$OSLQD�
%�������7KH�HVWDEOLVKPHQW�LV�SDUW�RI�D�QHWZRUN�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
$W�OHDVW�RQH�PHPEHU�RI�VWDII�FDQ�VSHDN�(QJOLVK���
7KH� HVWDEOLVKPHQW� LV� FRQQHFWHG� WR� LQWHUQHW� ZKHQ�
WHFKQLFDOO\� SRVVLEOH� DQG� LV� DEOH� WR� JLYH� LQIRUPDWLRQ� RQ�
RWKHU� HVWDEOLVKPHQWV� �DW� OHDVW� WKUHH� LQ� ERWK� GLUHFWLRQV��
DQG�RQ�WKH�ORFDO�DUHD�YLD�LQWHUQHW��
,QIRUPDWLRQ��SULQWHG�GRFXPHQWV��DQG�PDSV�RQ�9LD�$OSLQD�
DUH�DYDLODEOH�LQ�WKH�HVWDEOLVKPHQW�DQG�RQ�WKH�LQWHUQHW���

$OO�WKH�HVWDEOLVKPHQWV�DUH�FRQQHFWHG�WR�LQWHUQHW��
([FKDQJHV� EHWZHHQ� WKH� QHLJKERXULQJ� DFFRPPRGDWLRQ�
SURYLGHUV�EHORQJLQJ�WR�WKH�9LD�$OSLQD�QHWZRUN�WDNH�SODFH�
VHYHUDO�WLPHV�LQ�WKH�VXPPHU��DW�OHDVW�RQFH�D�PRQWK���
6HYHUDO�PHPEHUV� RI� VWDII� DUH� DEOH� WR� VSHDN�(QJOLVK� DQG�
VRPH�VSHDN�RQH�IRUHLJQ�DOSLQH�ODQJXDJH��
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%�������7KH�HVWDEOLVKPHQW�LV�DQ�DFWLYH�SDUW�RI�LWV�WHUULWRU\�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
7KH� HVWDEOLVKPHQW� KDV� VKHOYHV� ZLWK� GRFXPHQWV�
FRQFHUQLQJ� WKH�DUHD�DQG� LWV�QDWXUH�DFWLYLWLHV��SUHIHUDEO\�
LQ�VHYHUDO�ODQJXDJHV���
7KHUH�LV�D�GLVSOD\�LQ�D�SUDFWLFDO�ORFDWLRQ�ZLWK�LQIRUPDWLRQ�
IRU� WKH�KLNHU�DERXW�KLNHV��YLVLWV�� VKRSSLQJ��FDWHULQJ�DQG�
FXUUHQW�HYHQWV�LQ�WKH�DUHD���
7KHUH� LV� DW� OHDVW� RQH� SHUVRQ� DEOH� WR� LQIRUP� WKH� JXHVWV�
DERXW�WKHVH�LQ�(QJOLVK���
7KH�PDQDJHU� KDV� OLQNV�ZLWK� ORFDO� JXLGHV�ZKR� FDQ� WDNH�
WKH�JXHVWV�RQ�JXLGHG�QDWXUH�DFWLYLWLHV���

(YHQWV� DQG� HYHQLQJV� RQ� ORFDO� KHULWDJH� DUH� UHJXODUO\�
RUJDQLVHG�LQ�WKH�HVWDEOLVKPHQW���
7KHUH�DUH�LQIRUPDWLRQ�VKHHWV�LQ�GLIIHUHQW�ODQJXDJHV�DERXW�
WRXUV� DQG�DFWLYLWLHV� LQ� WKH� VXUURXQGLQJ�DUHD� WKDW� UHVSHFW�
WKH�VSHFLILFLW\�RI�9LD�$OSLQD��
*XLGHERRNV� DUH� RQ� VDOH� DQG� RWKHUV� DUH� DYDLODEOH� IRU�
FRQVXOWDWLRQ��
�

%�������7KH�HVWDEOLVKPHQW�GHYHORSV�VXVWDLQDEOH�SUDFWLFHV�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
7KH�HVWDEOLVKPHQW�WDNHV�DFWLRQ�WR�PDNH�VXUH�LWV�HIIOXHQWV�
DUH�GLVSRVHG�RI�LQ�DQ�HQYLURQPHQWDOO\�IULHQGO\�ZD\���
7KH� HVWDEOLVKPHQW� FRQWUROV� LWV� RZQ� HQHUJ\� DQG� ZDWHU�
FRQVXPSWLRQ���
7KH� HVWDEOLVKPHQW� XVHV� FKHPLFDO� SURGXFWV� LQ� D�
UHDVRQDEOH�ZD\���
7KH�HVWDEOLVKPHQW�LV�ZHOO�LQVXODWHG���
7KH�HVWDEOLVKPHQW�RUJDQLVHV�WKH�VHOHFWLYH�FROOHFWLRQ�DQG�
UHF\FOLQJ� RI�ZDVWH� �SDSHU�� FDUGERDUG�� JODVV�� SODVWLF�� LQN�
FDUWULGJHV�� HWF��� LI� D� UHF\FOLQJ� V\VWHP� H[LVWV� LQ� WKDW�
UHJLRQ���
7KH� HVWDEOLVKPHQW� LQIRUPV� LWV� JXHVWV� RI� LWV� VXVWDLQDEOH�
SUDFWLFHV��

7KH� HVWDEOLVKPHQW� XVHV� UHQHZDEOH� HQHUJ\� DQG� ORZ�
HQHUJ\� DSSOLDQFHV� �OLJKW� EXOEV�� IOXVKHV�� WKHUPRVWDWV��
HWF����
7KH� HVWDEOLVKPHQW� XVHV� ³(FR�ODEHO´� ZDVKLQJ�SRZGHUV��
7KH�VDPH�JRHV�IRU�RWKHU�FOHDQLQJ�SURGXFWV��
1HZ� FRQVWUXFWLRQ� ZRUN�� ZKHQ� LW� LV� QHFHVVDU\�� LV� FDUULHG�
RXW�XVLQJ�KLJK�TXDOLW\�HQYLURQPHQWDO�SURFHVVHV��
7KH�HVWDEOLVKPHQW�LV�UHJLVWHUHG�XQGHU�WKH�³(XURSHDQ�HFR�
ODEHO�IRU�DFFRPPRGDWLRQ�VWUXFWXUHV´��

�
�
��� &DWHULQJ�
%�����(VVHQWLDO�SRLQWV�
%�������7KH�PHDOV�DUH�JRRG�YDOXH�IRU�DV�IDU�DV�VHUYLFH�DQG�GLVKHV�DUH�FRQFHUQHG�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
7KH�HVWDEOLVKPHQW�DSSOLHV�WKH�H[LVWLQJ�UHJXODWLRQV�IRU�LWV�
FDWHJRU\�DQG�FRXQWU\���
7KH� UDWHV�DUH�QRW�KLJKHU� WKDQ� WKH�DYHUDJH� UDWHV� LQ� WKDW�
FDWHJRU\�LQ�WKDW�FRXQWU\���
7R� EH� VXUH� RI� WKLV� PLQLPXP� VWDQGDUG�� D� VXUYH\� LV�
UHTXLUHG��WKH�OHYHO�RI�TXDOLW\�SHUFHLYHG�E\�WKH�JXHVW�PXVW�
UHDFK� WKH� QRUPDO� VWDQGDUG� IRU� WKLV� W\SH�RI� VHUYLFH� �DQG�
VFRUH�DW�OHDVW�����LQ�D�TXDOLW\�VXUYH\���
7KH� NLWFKHQ� LV� DOZD\V� YHU\� FOHDQ� DQG� WKH� OHJDO� UXOHV� RI�
K\JLHQH�DUH�DSSOLHG���
7DEOHV�DUH�FOHDQ��
6HUYLFH�LV�DOZD\V�IULHQGO\��

5HGXFHG�UDWHV�DUH�DYDLODEOH�IRU�IDPLOLHV��
7KH�OHYHO�RI�VDWLVIDFWLRQ�UHJDUGLQJ�YDOXH�IRU�PRQH\�LV�WKH�
KLJKHVW� H[SHFWHG� �DQG� VFRUHV� DW� OHDVW� ���� LQ� D� TXDOLW\�
VXUYH\����
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%������� 0RVW� RI� WKH� IRRG� VHUYHG� LV� ³ORFDO� FXLVLQH´�� 7KHUH� VKRXOG� EH� ORFDO� GULQNV� DQG� JXDUDQWHHG� ORFDO�
SURGXFH�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
7KHUH�LV�DW�OHDVW�RQH�´UHJLRQDO�PHQX´�ZLWK�D�ORFDO�VWDUWHU��
D�ORFDO�PDLQ�FRXUVH�DQG�D�ORFDO�FKHHVH�DQG�RU�GHVVHUW���
6RPH� IRRG� DQG� GULQN� LV� KRPHPDGH� �LQ� UHVSHFW� RI� WKH�
DSSO\LQJ�K\JLHQH�UXOHV���

2UJDQLF�IRRG�LV�DYDLODEOH��
,Q� HDFK� FDWHJRU\� �VWDUWHU�� PDLQ� FRXUVH�� GHVVHUW� DQG�
EHYHUDJH�� WKH� ³j� OD� FDUWH´� PHQX� FRQWDLQV� DW� OHDVW� WZR�
UHJLRQDO�VSHFLDOLWLHV��

%�������,W�LV�SRVVLEOH�WR�VHUYH�RWKHU�GLVKHV�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
,W� LV� SRVVLEOH� WR� KDYH� MXVW� RQH� VLPSOH�PDLQ� FRXUVH� DW� D�
ORZ�SULFH��
$�VSHFLDO�YHJHWDULDQ�RU�KHDOWK�IRRG�PHQX�LV�DYDLODEOH��

7KHUH� LV�D�VSHFLDO�PHQX�IRU�FKLOGUHQ� LQFOXGLQJ� ORFDO�IRRG�
ZKHQHYHU�SRVVLEOH���

%�����0DLQ�VHUYLFHV�IRU�ORQJ�GLVWDQFH�KLNHUV�
%�������7KH�EUHDNIDVW�LV�ZHOO�EDODQFHG�DQG�YDULHG�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
7KH� EUHDNIDVW� UHIOHFWV� WKH� VSLULW� RI� HDFK� UHJLRQ� DQG� LV�
FRSLRXV��YDULHG�DQG�ZHOO�EDODQFHG���
7KH�EUHDNIDVW� UHVSHFWV� D�TXDOLW\�FKDUWHU� �9LD�$OSLQD¶V�RU�
WKDW� RI� DQRWKHU� UHFRJQLVHG� ODEHO� RU� QHWZRUN��� ZKLFK� LV�
DGDSWHG�WR�HDFK�UHJLRQ���

�

%�������7KH�SDFNHG�OXQFK�LV�ZHOO�EDODQFHG��FRSLRXV�DQG�SDFNHG�IRU�WUDYHOOLQJ�LQ�D�EDFNSDFN�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
7KH�SDFNHG�OXQFK�UHIOHFWV�WKH�VSLULW�RI�HDFK�UHJLRQ�DQG�LV�
FRSLRXV��YDULHG�DQG�ZHOO�EDODQFHG���
7KH�SDFNHG�OXQFK�UHVSHFWV�D�TXDOLW\�FKDUWHU��9LD�$OSLQD¶V�
RU�WKDW�RI�DQRWKHU�UHFRJQLVHG�ODEHO���ZKLFK�LV�DGDSWHG�WR�
HDFK�UHJLRQ��

�

%�������7KH�TXDQWLW\�RI�WKH�PHDOV�LV�VXIILFLHQW�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
7KHUH� LV� D� VSHFLDO� KLNHU¶V� PHQX� ZKLFK� LV� FRSLRXV� DQG�
VXLWDEOH���

�

%�����6SHFLILFLW\�RI�9LD�$OSLQD�
%�������7KH�HVWDEOLVKPHQW�XVHV�KLJK�TXDOLW\�ORFDO�SURGXFH�WR�SUHSDUH�LWV�PHDOV�ZKHQHYHU�DYDLODEOH�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
7KH�HVWDEOLVKPHQW�XVHV� ORFDO�SURGXFH�IURP�WKH�YDOOH\�WR�
SUHSDUH�LWV�PHDOV�ZKHQHYHU�SRVVLEOH���
7KH� HVWDEOLVKPHQW� XVHV� ORFDO� SURGXFH� IRU� LWV� EUHDNIDVW�
DQG�SDFNHG�OXQFKHV�DV�RIWHQ�DV�SRVVLEOH���
7KH�HVWDEOLVKPHQW� LQIRUPV�LWV�JXHVWV�DERXW�ORFDO�SURGXFH�
DQG�LWV�XVH���

7KH� HVWDEOLVKPHQW� FDQ� SURYLGH� LQIRUPDWLRQ� RQ� ORFDO�
UHFLSHV��
7KH� HVWDEOLVKPHQW� VHOOV� ORFDO� SURGXFH� JXDUDQWHHG� ZLWK�
ORFDO�ODEHOV�ZKHQHYHU�SRVVLEOH���



��� �<��� ���  0��¡(¢I�8� � £ ¤¦¥�¢I� §�¨%©¦¡(¢I�8� � £ ¤%®-�8 �¢I�8�

� ���

�
%�������7KH�ZKROH�FDWHULQJ�SURFHVV�LV�HQYLURQPHQWDOO\�IULHQGO\�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
7KH� HVWDEOLVKPHQW� WDNHV� DFWLRQ� WR� PDNH� VXUH� WKDW� LWV�
HIIOXHQW� DUH� GLVSRVHG� RI� LQ� DQ� HQYLURQPHQWDOO\�IULHQGO\�
ZD\���
7KH� HVWDEOLVKPHQW� FRQWUROV� LWV� RZQ� HQHUJ\� DQG� ZDWHU�
FRQVXPSWLRQ���
7KH�HVWDEOLVKPHQW�LV�ZHOO�LQVXODWHG���
7KH� HVWDEOLVKPHQW� DYRLGV� WKH� XVH� RI� SODVWLF� SODWHV��
JREOHWV��NQLYHV�DQG�IRUNV���
7KH�HVWDEOLVKPHQW�RUJDQLVHV� WKH�VHOHFWLYH�FROOHFWLRQ�DQG�
UHF\FOLQJ� RI�ZDVWH� �SDSHU�� FDUGERDUG�� JODVV�� SODVWLF�� RLO��
HWF���LI�D�UHF\FOLQJ�V\VWHP�H[LVWV�LQ�WKDW�UHJLRQ���
7KH� HVWDEOLVKPHQW� LQIRUPV� LWV� JXHVWV� RI� LWV� VXVWDLQDEOH�
SUDFWLFHV��

3DFNHG�OXQFK�ZUDSSLQJV�DUH�ELRGHJUDGDEOH���
7KH� HVWDEOLVKPHQW� XVHV� ORZ� HQHUJ\� DSSOLDQFHV� �OLJKW�
EXOEV��IOXVKHV��WKHUPRVWDWV���
7KH�HVWDEOLVKPHQW�XVHV�³(FR�ODEHO´�FOHDQLQJ�SURGXFWV���
7KH� HVWDEOLVKPHQW� XVHV� DQ\� FKHPLFDO� SURGXFWV� LQ� D�
UHDVRQDEOH�ZD\��
7KH� HVWDEOLVKPHQW� XVHV� LWV� RUJDQLF� ZDVWH� WR� PDNH�
FRPSRVW��

�
�
�
��� 6HUYLFHV�ZLWKLQ�HDFK�WHUULWRU\�
%�����(VVHQWLDO�VHUYLFHV�IRU�VDIH�ZDONLQJ��
%�������,QIRUPDWLRQ�RQ�WKH�ZHDWKHU�IRUHFDVW�DQG�DQ\�WUDLO�SUREOHPV�LV�DYDLODEOH�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
7KHUH� LV� D� GDLO\� XSGDWHG�ZHDWKHU� IRUHFDVW� SLQQHG� XS� LQ�
WKH� WRXULVW� RIILFH� RU� LQ� DQ� REYLRXV� SODFH� LQ� HDFK�
FRPPXQH��
$� GRFXPHQW� H[SODLQLQJ� WKH� ORFDO� UHVFXH� SURFHVV� LV�
DYDLODEOH��SKRQH�QXPEHU��HWF����
$Q� XSGDWHG� GRFXPHQW� SURYLGLQJ� LQIRUPDWLRQ� RQ� SUHVHQW�
SUREOHPV� RQ� WKH� WUDLOV� DQG� DOWHUQDWLYH� LWLQHUDULHV� LV�
DYDLODEOH���
$OO� RI� WKHVH� GRFXPHQWV� DUH� DYDLODEOH� LQ� WKH� ORFDO�
ODQJXDJH�V��DQG�LQ�(QJOLVK��

$OO�RI�WKH�GRFXPHQWV�DUH�DYDLODEOH�LQ�WKH�GLIIHUHQW�DOSLQH�
ODQJXDJHV��

%�������7KHUH�LV�WKH�SRVVLELOLW\�RI�PHGLFDO�DVVLVWDQFH�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
+HOLFRSWHU�DQG�KXPDQ�UHVFXH�VHUYLFHV�DUH�HDVLO\�DYDLODEOH�
E\�SKRQH�FDOO�LQ�HDFK�WHUULWRU\��
0HGLFDO� DVVLVWDQFH� LV� DYDLODEOH� LQ� WKH� YLOODJH� RU� YDOOH\��
FKHPLVW��GRFWRU��GHQWLVW��
8SGDWHG�LQIRUPDWLRQ�LV�DYDLODEOH�IRU�WKHVH�VHUYLFHV�DW�WKH�
YHU\�OHDVW�LQ�(QJOLVK�DQG�LQ�WKH�ORFDO�ODQJXDJH��

0HGLFDO�DVVLVWDQFH�VHUYLFHV�FDQ�EH�FRQWDFWHG�LQ�DOO�RI�WKH�
DOSLQH�ODQJXDJHV��
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%�����,PSRUWDQW�VHUYLFHV�IRU�WKH�HQMR\PHQW�RI�WKH�LWLQHUDU\�
%�������7KHUH�LV�DQ�RIIHU�RI�WUDQVSRUW�VHUYLFHV�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
,W� LV� SRVVLEOH� WR� UHDFK� WKH� VWDUWLQJ� DQG� ILQLVKLQJ� SRLQWV�
XVLQJ�SXEOLF�WUDQVSRUW�RU�WD[LV�LQ�HDFK�VHFWLRQ��
7LPHWDEOHV�DQG�WKH�GHWDLOV�IRU�FRQWDFW�SHUVRQV�DUH�HDVLO\�
DYDLODEOH�WKURXJK�WKH�WRXULVW�RIILFHV�RU�WKH�9LD�$OSLQD�ZHE�
VLWH��

/XJJDJH� WUDQVSRUW� VHUYLFHV� DUH� DYDLODEOH� ZKHUHYHU� URDG�
FRQQHFWLRQV� DUH� SUDFWLFDO�� DQG� LQIRUPDWLRQ� RQ� FRQWDFW�
SHUVRQV�LV�UHDGLO\�DYDLODEOH�DW�WKH�WRXULVW�RIILFHV��

%�������+LNHUV�FDQ�ILQG�HVVHQWLDO�VHUYLFHV�DW�VWRSSLQJ�SRLQWV�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
*URFHULHV� FDQ� EH� ERXJKW� DW� OHDVW� HYHU\� VHFRQG� GD\�
�HLWKHU� LQ� D� YLOODJH� RU� IURP�D� IRRG�SRLQW� LQ� WKH�KRWHO� RU�
PRXQWDLQ�KXW���
,Q� HDFK� VHFWLRQ� WKHUH� LV� DW� OHDVW�� D� VSRUWV� VKRS�� D� FDVK�
SRLQW�RU�EDQN�DQG�D�VKRS�WKDW�VHOOV�ERRNV�DQG�PDSV�RQ�
WKH�DUHD���
,W� LV� SRVVLEOH� WR� REWDLQ� SUHFLVH� LQIRUPDWLRQ� DERXW� WKH�
DERYH�VHUYLFHV�DORQJ�RU�QHDU�WKH�9LD�$OSLQD�URXWH���

/RFDO� VKRSNHHSHUV� RU� EDUWHQGHUV� VWRFN� D� PLQLPXP� RI�
KLNHUV¶�QHFHVVLWLHV�LI�WKHVH�FDQ¶W�EH�IRXQG�HOVHZKHUH���
/RFDO� VKRSNHHSHUV� VLJQ� D� VSHFLILF� TXDOLW\� FKDUWHU� IRU�
KLNHUV�DQG�ZDONHUV���
,Q�PDMRU�YLOODJHV��KLNHUV�KDYH�DFFHVV� WR� LQWHUQHW�VR� WKDW�
WKH\� FDQ� UHDG� WKHLU� HPDLOV� �HLWKHU� LQ� DFFRPPRGDWLRQ��
WRXULVW�RIILFHV�RU�LQWHUQHW�FHQWUHV���

%�����6SHFLILFLW\�RI�9LD�$OSLQD�
%�������6SHFLDO�GLVFRYHU\�VHUYLFHV�DUH�DYDLODEOH�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
/RFDO� JXLGHG� WRXUV� DUH� DYDLODEOH� LQ� HDFK� VHFWLRQ� RI� 9LD�
$OSLQD��
,W� LV� SRVVLEOH� WR� YLVLW� PXVHXPV� DQG� H[KLELWLRQV� RQ� WKH�
KHULWDJH�RI� WKH�$OSV� �QDWXUH�� FXOWXUH�� LQ�HDFK�VHFWLRQ�RI�
9LD�$OSLQD��
,QIRUPDWLRQ� LV� DYDLODEOH� LQ� (QJOLVK� LQ� PXVHXPV� DQG� DW�
H[KLELWLRQV���
,W� LV�SRVVLEOH�IRU�YLVLWRUV�WR�ILQG�ORFDO�SURGXFWV��IRRG�DQG�
FUDIWV��DORQJ�9LD�$OSLQD�DQG�LQ�WKH�PDLQ�FHQWUHV�QHDUE\���

$OO� RI� WKH� LQIRUPDWLRQ� LV�DYDLODEOH� LQ� WKH�GLIIHUHQW�$OSLQH�
ODQJXDJHV��

�
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&�� 0$5.(7,1*�
&����$�SURIHVVLRQDO�LQIRUPDWLRQ�DQG�ERRNLQJ�SURFHVV�
&������,W�LV�HDV\�IRU�KLNHUV�WR�JHW�DOO�WKH�LQIRUPDWLRQ�WKH\�QHHG�EHIRUH�WKH�WULS�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
,W� LV� FRPPXQLFDWHG� FOHDUO\� WR� WKH� KLNHU�ZKLFK� WUDLOV� DUH�
SDUW�RI�9LD�$OSLQD�DQG�ZKLFK�DUH�HLWKHU�DOWHUQDWLYH� WUDLOV�
RU�H[WUD�WUDLOV�DOORZLQJ�IXUWKHU�GLVFRYHU\�RI�WKH�DUHD��
7KH� LQIRUPDWLRQ� LV� HDVLO\� XQGHUVWRRG� �FOHDUO\� VWUXFWXUHG�
SUHVHQWDWLRQ��RYHUYLHZ�PDSV�HWF����
7KHUH� LV� D� SUHVHQWDWLRQ� RI� HDFK� VWDJH� RI� WKH� LWLQHUDU\�
�GLIILFXOWLHV��FKDUDFWHULVWLFV�DQG�ODQGVFDSH���
7KH�GLIIHUHQW�WUDLOV�DUH�FOHDUO\�PDUNHG�RQ�PDSV���
7KH� LQIRUPDWLRQ� LV� VXIILFLHQW� IRU� WKH�RUJDQLVDWLRQ�RI� WKH�
VWD\� �FKDUDFWHULVWLFV� RI� WKH� DFFRPPRGDWLRQ� LQFOXGLQJ�
SULFHV��FKDUDFWHULVWLFV�RI�WKH�WUDLO��DFFHVV��VXSSOLHV��HWF����
7KLV� LQIRUPDWLRQ� LV� FOHDUO\� SUHVHQWHG� RQ� WKH� LQWHUQHW� LQ�
GLIIHUHQW�ODQJXDJHV���
(DFK� VHFWLRQ�KDV�DW� OHDVW�HLWKHU�RQH�RU� �LQ�FURVV�ERUGHU�
FDVHV��WZR�LQIRUPDWLRQ�OLQHV��
7HFKQLFDO� LQIRUPDWLRQ�FDQ�EH�REWDLQHG�E\�SKRQH�� ID[�RU�
H�PDLO�RQ�WKLV�OLQH�LQ�(QJOLVK�DQG�LQ�WKH�ORFDO�ODQJXDJH��

7KH� LQIRUPDWLRQ� LV� IRXQG� LQ� D� ZHOO�LOOXVWUDWHG� ERRNOHW�
SULQWHG�LQ�GLIIHUHQW�ODQJXDJHV��
7HFKQLFDO� LQIRUPDWLRQ�FDQ�EH�REWDLQHG�E\�SKRQH�� ID[�RU�
H�PDLO�RQ�WKH�LQIRUPDWLRQ�OLQH�LQ�DOO�DOSLQH�ODQJXDJHV��

&������,W�LV�HDV\�IRU�KLNHUV�WR�JHW�DOO�WKH�LQIRUPDWLRQ�WKH\�QHHG�GXULQJ�WKH�VWD\�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
,QIRUPDWLRQ� RQ� WKH� ZHDWKHU� IRUHFDVW� LV� SURYLGHG� �VHH�
DOVR� FKDSWHUV� $FFRPPRGDWLRQ� DQG� 6HUYLFHV� ZLWKLQ� WKH�
WHUULWRU\���
$�GRFXPHQW� LQFOXGLQJ�D�PDS�RI� WKH�DUHD� LV�DYDLODEOH�DW�
SODFHV� RI� DFFRPPRGDWLRQ� DQG� LQIRUPDWLRQ� SRLQWV��
LQIRUPLQJ� YLVLWRUV� RI� WKH� H[LVWHQFH� DQG� ORFDWLRQ� RI� WKH�
PDLQ�VLWHV�RI�QDWXUH�DQG�ORFDO�KHULWDJH�LQWHUHVW���
$�UHJXODUO\�XSGDWHG�GRFXPHQW�OLVWLQJ�WKH�GLIIHUHQW�JXLGHG�
WRXUV�DYDLODEOH�LV�GLVSOD\HG���
6SHFLDO� LQIRUPDWLRQ� RQ� SRVVLEOH� SUREOHPV� LV� DYDLODEOH� LQ�
(QJOLVK� DQG� LQ� WKH� ORFDO� ODQJXDJH� �DOVR� VHH� FKDSWHUV�
$FFRPPRGDWLRQ�DQG�6HUYLFHV�ZLWKLQ�WKH�WHUULWRU\���
7KLV� LQIRUPDWLRQ� LV� DYDLODEOH� LQ� GLIIHUHQW� SODFHV� LQ� WKH�
DUHD� �IRU� H[DPSOH�� WKH� LQIRUPDWLRQ� SRLQWV� LQ� EDUV� DQG�
VKRSV����
3HRSOH�ZRUNLQJ�DW� WKH�PDLQ� LQIRUPDWLRQ�SRLQWV� DUH� DEOH�
WR�LQIRUP�WKH�WRXULVW�DERXW�WKH�KLNLQJ�WRXUV���
,Q�HDFK�VHFWLRQ��WKHUH�LV�D�WRXULVW�RIILFH�LQ�ZKLFK�DW�OHDVW�
RQH�HPSOR\HH�LV�DEOH�WR�SURYLGH�WRXULVWV�ZLWK�LQIRUPDWLRQ�
E\�SKRQH�LQ�(QJOLVK�DQG�LQ�WKH�ORFDO�ODQJXDJH���

$OO� RI� WKH� GRFXPHQWV� DUH� DYDLODEOH� LQ� WKH� IRXU� DOSLQH�
ODQJXDJHV��
7KHUH� LV� D� ZHEVLWH� RU� &'�5RP� RI� WKH� GLIIHUHQW� KLNLQJ�
WRXUV�LQ�WKH�DUHD�ZKLFK�DOORZV�IRU�WKH�SURYLVLRQ�RU�VDOH�RI�
³KLNLQJ�IROGHUV´� DW� WRXULVW� RIILFHV� DQG� SODFHV� RI�
DFFRPPRGDWLRQ���
,QIRUPDWLRQ� RQ� SUREOHPV� LV� DYDLODEOH� LQ� WKH� IRXU� DOSLQH�
ODQJXDJHV���
,Q� RUGHU� WR� SURYLGH� LQIRUPDWLRQ� DW� WKH� QHHGHG�PRPHQW�
DQG� SODFH�� QHZ�ZD\V� RI� LQIRUPLQJ� SHRSOH� DV� TXLFNO\� DV�
SRVVLEOH� DUH� GHYHORSHG� LQ� SLORW� WHUULWRULHV� �YLD� PRELOH�
SKRQHV�� LQWHUQHW�� *36�� VHUYHUV� LQ� VHYHUDO� ODQJXDJHV��
HWF�����
�
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&������&RQWHQWV�DQG�SUHVHQWDWLRQ�RI�WKH�LQIRUPDWLRQ�WDNH�LQWR�DFFRXQW�WKH�VSHFLILFLW\�RI�9LD�$OSLQD�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
,QIRUPDWLRQ�SURYLGHG�RQ�WKH�LQWHUQHW�LV�SHUPDQHQWO\�NHSW�
XS�WR�GDWH��
,W� LV� SRVVLEOH� WR� REWDLQ� LQIRUPDWLRQ� RQ� GLIIHUHQW� RIIHUV�
�JXLGHG�WRXUV��H[KLELWLRQV��GLVFRYHU\�WRXUV��HYHQWV�HWF�����
7KH� LQIRUPDWLRQ� LQFOXGHV�EDVLF�GDWD�RQ�VLWHV�RI� LQWHUHVW��
QDWXUH��KLVWRU\�DQG�FXOWXUH��
7KH� LQIRUPDWLRQ� LQFOXGHV� LQWHUQHW� OLQNV� DQG� D�
ELEOLRJUDSK\��
7KLV� LQIRUPDWLRQ� LV� DYDLODEOH� LQ� (QJOLVK� DQG� LQ� WKH� ORFDO�
ODQJXDJH��

:ULWWHQ� LQIRUPDWLRQ� LV� DYDLODEOH� LQ� WKH� IRXU� DOSLQH�
ODQJXDJHV��

&������7KH�ERRNLQJ�SURFHVV�LV�HDV\�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
%RRNLQJ� VKRXOG� EH� HDV\� DQG� TXLFN�� ZKDWHYHU� WKH�
GLVWULEXWLRQ�V\VWHP���
,W¶V�HDV\�WR�ERRN�DFFRPPRGDWLRQ�WKURXJK�WKH�LQWHUQHW�RU�
E\�SKRQLQJ���
7KH�H�PDLO�DGGUHVVHV�DQG�WKH�FRQWDFW�QXPEHUV�PXVW�EH�
EH�SURYLGHG�RQ�WKH�9LD�$OSLQD�ZHEVLWH���
3ULFHV� DUH� FOHDUO\� LQGLFDWHG� VR� WKDW� WKH� FXVWRPHU� FDQ�
HDVLO\�VHH�ZKDW�KH�VKH�JHWV�IRU�WKHLU�PRQH\��
%RRNLQJ��SD\PHQW�DQG�FDQFHOODWLRQ�FRQGLWLRQV�DUH�DOZD\V�
FOHDU�DQG�DFFHSWDEOH�WR�WKH�FXVWRPHU���
7KH�FXVWRPHU�UHFHLYHV�DQ�DQVZHU�RQ�KLV�KHU�TXHVWLRQ�RU�
ERRNLQJ�DV�TXLFNO\�DV�SRVVLEOH��

$Q� LPPHGLDWH� DQVZHU� RU� FRQILUPDWLRQ� LV� JLYHQ� WR� D�
FXVWRPHU�ZKR�LV�ERRNLQJ��
(DFK�DFFRPPRGDWLRQ�VWUXFWXUH�KDV�DFFHVV�WR�LQWHUQHW�RU�
LV�LQ�FRQWDFW�ZLWK�D�FHQWUDOLVHG�ERRNLQJ�RIILFH���
,W� LV�SRVVLEOH� WR�ERRN�GLUHFWO\�RQ� WKH�9LD�$OSLQD�ZHEVLWH�
WKDQNV� WR� VSHFLDO� VRIWZDUH� KDQGOLQJ� ERRNLQJV� DQG�
RFFXSDQF\�UDWHV��
$� FHQWUDOLVHG� ERRNLQJ� RIILFH� LV� HVWDEOLVKHG� LQ� HDFK� ORFDO�
VHFWLRQ� RU� UHJLRQ� WKURXJK� WKH� YDULRXV� ORFDO� VWUXFWXUHV�
VXFK�DV�WRXULVW�RIILFHV���



��� �<��� ���  0��¡(¢I�8� � £ ¤¦¥�¢I� §�¨%©¦¡(¢I�8� � £ ¤%®-�8 �¢I�8�

� ���

�
&����$�JRRG�PDUNHWLQJ�SURFHVV�IRU�SDFNDJHG�WRXUV�
&������/DEHOOHG�SDFNDJH�WRXUV�DUH�FUHDWHG�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
9LD�$OSLQD�SDFNDJH�WRXUV�DUH�GHVLJQHG�E\�WRXU�RSHUDWRUV�
RU�OHJDOO\�UHFRJQLVHG�LQFRPLQJ�DJHQFLHV��
7KHVH�SURYLGHUV�FDQ�EH�JLYHQ�D�9LD�$OSLQD�JXDUDQWHH�WR�
KHOS�WKHP�WR�PDUNHW�WKH�SURGXFWV��
7R� REWDLQ� WKLV� JXDUDQWHH�� WKH� SURGXFW� VKRXOG� UHVSHFW� D�
TXDOLW\�FKDUWHU�WKDW�WDNHV�DFFRXQW�RI�WKH�IROORZLQJ���
0DUNHWLQJ�FULWHULD���
�� 7KH�SULFH�LV�IDLU�WR�DOO�SDUWQHUV�DQG�FXVWRPHUV��
�� 7KH� SURGXFW� LQFOXGHV� D� PHWKRG� RI� PHDVXULQJ�

FXVWRPHU� VDWLVIDFWLRQ� DQG� D� TXDOLW\� LPSURYHPHQW�
SURFHVV��

�� 7KH� PDUNHWLQJ� SROLF\� LGHQWLILHV� D� VXLWDEOH� WDUJHW�
PDUNHW���

�� 7KH�SURGXFW�FRUUHVSRQGV�WR�WKLV�PDUNHW���
�� 7KH� SURGXFW� LV� SDFNDJHG� LQ� VXFK� D� ZD\� DV� WR� EH�

HDVLO\�XQGHUVWDQGDEOH�IRU�WKH�FXVWRPHU���
6XVWDLQDEOH�WRXULVP�DQG�WKH�VSHFLILFLW\�RI�9LD�$OSLQD���
�� 7KH� FXVWRPHU� LV� LQIRUPHG� DERXW� ORFDO� KHULWDJH� DQG�

WKH�SURWHFWLRQ�RI�WKH�HQYLURQPHQW��
�� 7KH�SURGXFW�GRHV�QRW�KDUP�WKH�HQYLURQPHQW��
�� 7KH�SURGXFW�FRQWULEXWHV�WR�WKH�HVWDEOLVKPHQW�RI�OLQNV�

EHWZHHQ� SURIHVVLRQDOV�� WRXULVWV� DQG� WKH� ORFDO�
SRSXODWLRQ���

�� :KHUHYHU� SRVVLEOH�� ORFDO� SURGXFWV� DQG� SHRSOH� DUH�
LQYROYHG� LQ� RUGHU� WR� DFKLHYH� WKH� JUHDWHVW� SRVVLEOH�
LPSDFW�RQ�WKH�ORFDO�HFRQRP\��

�� 7KH�SURGXFW�LV�RUJDQLVHG�WR�DYRLG�PDVV�WRXULVP���
�� 6ROXWLRQV� DUH� HVSHFLDOO\� SURSRVHG� IRU� DWWUDFWLQJ�

KLNHUV�GXULQJ�WKH�ORZ�VHDVRQ���
�� ,QIRUPDWLRQ� RQ� WKH�ZKROH� RI� 9LD� $OSLQD� LV� SURYLGHG�

WR�KLNHUV�GXULQJ�WKHLU�WRXU��
7KH� SURGXFW� VKRXOG� EH� SDUW� RI� D� UDQJH� RI� SURGXFWV�
HQGRUVHG�E\�9LD�$OSLQD��7R�DFKLHYH�WKLV�REMHFWLYH��WKH�9LD�
$OSLQD�6WUXFWXUH�PXVW�WDNH�LQWR�DFFRXQW�WKDW���
�� ,W� LV� LPSRUWDQW� IRU� WKH� SURGXFW� UDQJH� WR� FRYHU� WKH�

ZKROH� DOSLQH� DUHD� DQG� QRW� MXVW� WKH� ZHOO� NQRZQ�
SODFHV��7KH�9LD�$OSLQD�6WUXFWXUH�PXVW�HQFRXUDJH�RU�
DVN� LQFRPLQJ�DJHQFLHV�WR�PDUNHW�WRXUV�FRYHULQJ�WKH�
ZKROH�RI�WKH�LWLQHUDU\�LQ�HDFK�VHFWLRQ��

�� ,Q� RUGHU� WR� DYRLG� KDYLQJ� WKH� VDPH�SURGXFWV� �VDPH�
WKHPHV�� VDPH� WDUJHW� PDUNHWV�� VDPH� FRQWHQWV� RU�
VDPH�RUJDQLVDWLRQ��WKH�9LD�$OSLQD�6WUXFWXUH��
�� 0D\� DGG� D� QHZ� RIIHU� RQO\� LI� LW� LV� VLJQLILFDQWO\�

GLIIHUHQW�IURP�WKH�DOUHDG\�H[LVWLQJ�RQHV���
�� 0XVW� HQFRXUDJH� LQFRPLQJ� DJHQFLHV� WR� GHYHORS�

VHYHUDO�GLIIHUHQW�SURGXFWV�ZKHQHYHU�SRVVLEOH���

$�FOHDU�SDUWQHUVKLS�EHWZHHQ�WKH�9LD�$OSLQD�6WUXFWXUH�DQG�
QDWXUH� WRXU� RSHUDWRUV� PDNHV� LW� SRVVLEOH� WR� RIIHU� D�
FRPSOHWH� DQG� HIILFLHQW� UDQJH� RI� VSHFLILF� SURGXFWV��
UHOD\LQJ� WKH� VSLULW� RI� 9LD� $OSLQD� WR� WKH� ORFDO� SHRSOH� DQG�
WRXULVWV� DQG� FRQWULEXWLQJ� WR� WKH� VXVWDLQDELOLW\� RI� WKH�
SURMHFW�DQG�WKH�LPSURYHPHQW�RI�WRXULVP�SUDFWLFHV�LQ�WKH�
$OSV��
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&������7KHVH�SDFNDJH�WRXUV�DUH�ZHOO�GLVWULEXWHG�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
7KH�GLVWULEXWLRQ�RI�WKH�9LD�$OSLQD�SDFNDJH�WRXUV�DWWUDFWV�
SHRSOH� IURP� GLIIHUHQW� FRXQWULHV� �PDLQO\� (XURSHDQV�� E\�
GLIIHUHQW�PHDQV��LQWHUQHW��VSHFLDOLVHG�WRXU�RSHUDWRUV�DQG�
WUDYHO�DJHQFLHV��HWF�����
7R�DFKLHYH�WKHVH�DLPV��WKH�9LD�$OSLQD�6WUXFWXUH�VKRXOG��
�� $VN� LQFRPLQJ� DJHQFLHV� WR� SURSRVH� D� VXLWDEOH�

PDUNHWLQJ�SODQ�IRU�WKH�SURGXFWV���
�� $VN� DOO� DJHQFLHV� VHOOLQJ� WKH� SURGXFW� WR� SURYLGH� WKH�

SRVVLELOLW\�RI�ERRNLQJ�RQ�WKH�LQWHUQHW��
�� (QFRXUDJH� DQ� LPSURYHPHQW� LQ� SURGXFW� GLVWULEXWLRQ�

E\� FUHDWLQJ� GDWDEDVHV� DQG� FRQWDFWV� EHWZHHQ� WRXU�
RSHUDWRUV��WUDYHO�DJHQFLHV�DQG�LQFRPLQJ�DJHQFLHV��

�� 'HYHORS� GLUHFW� FRQWDFWV� ZLWK� WRXU� RSHUDWRUV� DQG�
WUDYHO�DJHQFLHV�ZKR�VKRZ�DQ�LQWHUHVW��

�� 2UJDQLVH� LWV� RZQ� GLVWULEXWLRQ� SURFHVV� XVLQJ� WKH� 9LD�
$OSLQD�ZHEVLWH��

7KH�GLVWULEXWLRQ�SURFHVV�IRU�WKH�9LD�$OSLQD�SURGXFW�UDQJH�
LV� VWUXFWXUHG� LQ� D� ZLQ�ZLQ� ZD\� EHWZHHQ� WKH� 9LD� $OSLQD�
6WUXFWXUH�� WKH� WRXU� RSHUDWRUV�� WKH� ORFDO� SHRSOH� DQG� WKH�
WRXULVWV��

&����$�JRRG�FRPPXQLFDWLRQ�SURFHVV�
&������8VH�WKH�EHVW�DGDSWHG�FRPPXQLFDWLRQ�WRROV�WR�PDNH�9LD�$OSLQD�DQG�LWV�SURGXFWV�ZHOO�NQRZQ�RQ�DQ�
LQWHUQDWLRQDO�OHYHO�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
7KH�PHGLD� LV� UHFRJQLVHG� DV� WKH� EHVW� ZD\� WR�PDNH� WKH�
SURGXFW�EHWWHU�NQRZQ��WKHUHIRUH�WKH�9LD�$OSLQD�6WUXFWXUH�
VHWV�XS�D�PHGLD�SROLF\�EDVHG�RQ���
�� 7KH� FUHDWLRQ� RI� D� UHJXODUO\� XSGDWHG� GDWDEDVH� RI�

MRXUQDOLVWV� DQG� SUHVV� VHUYLFHV� SRWHQWLDOO\� LQWHUHVWHG�
LQ�9LD�$OSLQD��

�� 7KH�FUHDWLRQ�RI�D�UHJXODUO\�XSGDWHG�GDWDEDVH�RI�ORFDO�
SHUVRQV� LQ� FKDUJH� ZKR� PD\� ZLVK� WR� ZHOFRPH� WKH�
PHGLD�DQG�ZRUN�ZLWK�WKHP���

�� 7KH�PRWLYDWLRQ�RI�ORFDO�SHUVRQV�LQ�FKDUJH�WR�RUJDQLVH�
LQIRUPDWLRQ�WRXUV�IRU�MRXUQDOLVWV��

�� 7KH� FUHDWLRQ� RI� D� VKRUW� XVHU¶V� PDQXDO� IRU� ORFDO�
SHUVRQV�LQ�FKDUJH�RQ�KRZ�WR�ZHOFRPH�WKH�PHGLD��

7KH�9LD�$OSLQD�6WUXFWXUH�VKRXOG�EXLOG�DQ�HIILFLHQW�PHGLD�
UHODWLRQV� SROLF\�� EDVHG� RQ� UHJXODU� FRQWDFWV� ZLWK� PDMRU�
PHGLD�� WKH� RUJDQLVDWLRQ� RI� HGXFDWLRQDO� WRXUV��
SDUWLFLSDWLRQ�LQ�LQWHUQDWLRQDO�ZRUNVKRSV��HWF��
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&������8VH�WKH�EHVW�DGDSWHG�FRPPXQLFDWLRQ�WRROV�WR�PDNH�9LD�$OSLQD�DQG�LWV�SURGXFWV�ZHOO�NQRZQ�RQ�D�
ORFDO�OHYHO�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
(QFRXUDJH�ORFDO�PHGLD�DFWLRQ��
�� 6HW�XS�D�SURFHVV�WR�PRWLYDWH�ORFDO�SHUVRQV�LQ�FKDUJH�

WR�ZRUN�ZLWK�WKH�ORFDO�PHGLD���
�� 3URYLGH� ORFDO� SHUVRQV� LQ� FKDUJH�ZLWK� D� VKRUW� XVHU¶V�

PDQXDO�IRU�ZRUNLQJ�ZLWK�WKH�ORFDO�PHGLD���
(QFRXUDJH�WKH�RUJDQLVDWLRQ�RI�ORFDO�HYHQWV���
�� 6HW�XS�D�SURFHVV�WR�PRWLYDWH�ORFDO�SHUVRQV�LQ�FKDUJH�

WR� RUJDQLVH� ORFDO� HYHQWV� LQ� FRRUGLQDWLRQ� ZLWK� 9LD�
$OSLQD���

�� 3URYLGH� ORFDO� SHUVRQV� LQ� FKDUJH�ZLWK� D� VKRUW� XVHU¶V�
PDQXDO� IRU� RUJDQLVLQJ� ORFDO� HYHQWV� �ZD\V� WR�
SURFHHG��H[DPSOHV��HWF����

�� 3XEOLVK� D� FDOHQGDU� RI� WKH� HYHQWV� RQ� WKH� 9LD� $OSLQD�
ZHEVLWH��

'HYHORS� D� VWURQJ� GHFHQWUDOLVHG� PHGLD� SROLF\� DW� ORFDO�
OHYHO��EDVHG�RQ�WKH�PRWLYDWLRQ�RI�PDQ\�ORFDO�SDUWQHUV��

&������$OZD\V�WDNH�D�SURIHVVLRQDO�DSSURDFK�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
'HILQH� D� FKDUWHU� JRYHUQLQJ� 9LD� $OSLQD¶V� JUDSKLF� GHVLJQ�
�FRORXUV��ORJR��SLFWXUHV��FKDUDFWHU�VHW��HWF����
2QO\� FKRRVH� SLFWXUHV� RI� YHU\� JRRG� TXDOLW\� DQG� GHYHORS�
DQ�LPDJH�EDQN��
8VH�SURIHVVLRQDOV�WR�HODERUDWH�DQG�HGLW�WKH�PHVVDJHV��

,QWHJUDWH� WKLV� SURIHVVLRQDO� DSSURDFK� LQWR� DOO� UHODWLRQV�
ZLWK�SDUWQHUV�DQG�XVHUV��

&������'HYHORS�D�FRUSRUDWH�GHVLJQ�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
7KHUH� LV� D� GRFXPHQW� OLVWLQJ� FRPPXQLFDWLRQ�
UHFRPPHQGDWLRQV�FRQFHUQLQJ�9LD�$OSLQD��
7KLV�GRFXPHQW�PDNHV�WKH�SRLQWV�WR�WDNH�LQWR�DFFRXQW�LQ�
HDFK� FRPPXQLFDWLRQ� DFWLRQ� FOHDU� WR� HDFK� SDUWQHU�� 2I�
WKHVH��WKH�PDLQ�WZR�SRLQWV�DUH���
�� &RPSOLDQFH�ZLWK�WKH�IRXU�SULQFLSOHV�RI�WKH�9LD�$OSLQD�

VSLULW��
�� 7KH�XVH�RI�WKH�9LD�$OSLQD�JUDSKLF�GHVLJQ�FKDUWHU��

,PSOHPHQW� WKLV� FRUSRUDWH� GHVLJQ� WKURXJK� DOO� WKH�
FRPPXQLFDWLRQ� DFWLRQV� RI� 9LD� $OSLQD� DW� DQ\� WHUULWRULDO�
OHYHO��

&������8VH�HIILFLHQW�FRPPXQLFDWLRQ�ZD\V�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
&KRRVH� LQWHUQHW� RYHU�RWKHU�PHDQV�RI� FRPPXQLFDWLRQ� WR�
DOORZ�UHJXODU�XSGDWHV�RI�WKH�LQIRUPDWLRQ�VXSSOLHG���
3XEOLVK�GRFXPHQWV�RQO\�ZKHQ�WKH\�DUH�LQGLVSHQVDEOH���
8VH� LQWHUQHW� DQG� ZHE� FDPV� WR� GHYHORS� OLYH�
FRPPXQLFDWLRQ���
6HW�XS�FRQWUDFWV�ZLWK�JXLGH�ERRN�SXEOLVKHUV���

'HYHORS� D� FRPSOHWH� SROLF\� WR� OLYHQ� XS� 9LD� $OSLQD�
FRPPXQLFDWLRQV� XVLQJ� WKH� EHVW� FRPPXQLFDWLRQ� PHGLD��
GLUHFWHG�DW�DOO�RI�WKH�SDUWQHUV�DQG�XVHUV���
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&������&RQWURO�WKH�UHVXOWV�RI�FRPPXQLFDWLRQ��
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
7KH� 9LD� $OSLQD� 6WUXFWXUH� VHWV� XS� SURFHVVHV� WR� FRQWURO�
FRPPXQLFDWLRQ�E\���
�� *DWKHULQJ� LQIRUPDWLRQ� RQ� PHGLD� DFWLRQV� �SUHVV�

UHYLHZ���
�� 6HWWLQJ� XS� DQ� LQWHUQHW� V\VWHP� WR� PRQLWRU� KRZ�

WRXULVWV�JDWKHU�LQIRUPDWLRQ���

'HYHORS�D�VWURQJ�SDUWQHUVKLS�ZLWK�WKH�PHGLD�VR�WKDW�WKH�
QHFHVVDU\�LQIRUPDWLRQ�LV�DXWRPDWLFDOO\�WUDQVPLWWHG��
'HYHORS� D� IHHG�EDFN� V\VWHP� WR� LQIRUP� WKH� SDUWQHUV� RI�
WKH�UHVXOWV�RI�WKH�FRPPXQLFDWLRQ�YLD�LQWHUQHW��

'�� 352-(&7�0$1$*(0(17�
'����&RPSOLDQFH�ZLWK�WKH�XVXDO�TXDOLW\�UXOHV�JRYHUQLQJ�WKH�PDQDJHPHQW�RI�RUJDQLVDWLRQV�
'������7KH�9LD�$OSLQD�6WUXFWXUH�KDV�DQ�H[LVWHQFH��D�FRUUHVSRQGLQJ�EXGJHW�DQG�D�FOHDUO\�GHILQHG�PLVVLRQ�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
7KH�9LD�$OSLQD�6WUXFWXUH�KDV�D�FOHDU�GHILQLWLRQ��
7KHUH� LV� D� JHQHUDOO\� DSSURYHG� GRFXPHQW� WR� GHILQH� WKH�
PLVVLRQ�RI�WKH�9LD�$OSLQD�6WUXFWXUH��
7KHUH� LV� D� SODQ� WR� GHYHORS� VXSSOHPHQWDU\� ILQDQFLDO�
UHVRXUFHV�IRU�9LD�$OSLQD��
,GHDV� LQFOXGH� WKH� GLUHFW� RU� LQGLUHFW� VDOH� RI� YDULRXV�
SURGXFWV��
�� 3DFNDJH�WRXUV��
�� *XLGH�ERRNV�DQG�PDSV���
�� %\�SURGXFWV���
�� ,QWHUQHW�OLQNV���

7KH�GHILQHG�PLVVLRQ�RI�WKH�9LD�$OSLQD�6WUXFWXUH�LV�FOHDUO\�
WUDQVODWHG� LQWR� VSHFLILF� DFWLRQV� DQG� GLIIHUHQW� IXQGLQJ�
PHWKRGV��

'������7KH�9LD�$OSLQD�6WUXFWXUH�LV�PDQDJHG�DFFRUGLQJ�WR�WKH�XVXDO�TXDOLW\�VWDQGDUGV�IRU�PDQDJHPHQW�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
7KH� 9LD� $OSLQD� 6WUXFWXUH� IROORZV� PDQDJHPHQW� TXDOLW\�
UXOHV��WKH�PDLQ�QRUPV�GHILQHG�LQ�,62������RU�WKH�()40�
�(XURSHDQ�)RXQGDWLRQ�IRU�4XDOLW\�0DQDJHPHQW��UXOHV���
7KHUH� LV� D� GRFXPHQW� ZKLFK� VSHFLILHV� WKHVH� UXOHV�
FRQFHUQLQJ���
�� *RRG�OHDGHUVKLS���
�� 7KH�FRPSOHWH�LQYROYHPHQW�RI�VWDII��RU�FRQWULEXWRUV����
�� 7KH� FRQWLQXDO� LPSURYHPHQW� RI� WKH� VWUXFWXUH¶V�

SHUIRUPDQFH��
�� 7KH�SURFHVV��V\VWHP�DQG�IDFWXDO�DSSURDFKHV��
�� &RQWLQXDO� WKRXJKW� DQG� DFWLRQ� WR� REWDLQ� D� KLJK�

VDWLVIDFWLRQ�OHYHO�IRU�FXVWRPHUV�DQG�SDUWQHUV��

$OO� SURMHFW� PDQDJHPHQW� DW� DQ\� OHYHO� LV� JXLGHG� E\� WKH�
DSSOLDQFH�RI�WKH�GHILQHG�TXDOLW\�UXOHV��
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'����'HYHORSPHQW�RI�D�JRRG�RUJDQLVDWLRQDO� VWUXFWXUH�ZLWK� WKH�VXLWDEOH�PHDQV�DQG�WRROV� WR�
FDUU\�RXW�WKH�4XDOLW\�SURFHVV�
'������7KH�4XDOLW\�SURFHVV�LV�ZHOO�SODQQHG��ZHOO�EXGJHWHG�DQG�ZHOO�RUJDQLVHG�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
$� GRFXPHQW� GHILQHV� WKH� REMHFWLYHV� DQG� VWUDWHJ\� RI� WKH�
4XDOLW\�SURFHVV���
$�UHJXODUO\�XSGDWHG��EXGJHWHG�DFWLRQ�SODQ�IRU�WKH�4XDOLW\�
SURFHVV� VSHFLILHV�� WKH� DFWLRQV� WR� EH� LPSOHPHQWHG�� WKH�
ZD\�WR�SURFHHG��XVLQJ�UHFDSLWXODWLYH�LQIRUPDWLRQ�VKHHWV���
ZKHQ� WR� LPSOHPHQW� WKH� DFWLRQ�� ZKR� LV� LQ� FKDUJH� DQG�
ZKDW�WKH�FRVWV�DUH���
7KH� 9LD� $OSLQD� 6WUXFWXUH� KDV� DQ� XSGDWHG� SODQ� ZKLFK�
VSHFLILHV� KRZ� WR� REWDLQ� DQG� PDQDJH� WKH� ILQDQFLDO�
UHVRXUFHV�QHHGHG�WR�VHW�XS�WKH�4XDOLW\�SURFHVV���

7KH�DFWLRQ�SODQV�DUH�HIILFLHQWO\�DSSOLHG�DW�DOO�OHYHOV�RI�WKH�
9LD�$OSLQD�SURMHFW��

'������7KH�GLVVHPLQDWLRQ�RI�LQIRUPDWLRQ�WR�HDFK�VWDNHKROGHU�LV�UHFRJQLVHG�DV�DQ�LPSRUWDQW�REMHFWLYH�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
7KH�9LD�$OSLQD�6WUXFWXUH�SURYLGHV�UHJXODU�LQIRUPDWLRQ�IRU�
DOO�RI�LWV�SDUWQHUV�DQG�LWV�VWDII��PDLQO\�E\�LQWHUQHW���
8UJHQW�LQIRUPDWLRQ�LV�VHQW�LPPHGLDWHO\��
&XUUHQW�LQIRUPDWLRQ�LV�VHQW�DW�OHDVW�RQFH�D�IRUWQLJKW���

&XUUHQW�LQIRUPDWLRQ�LV�VHQW�DW�OHDVW�RQFH�D�ZHHN��

'������7KH�9LD�$OSLQD�6WUXFWXUH�KDV�LQFRUSRUDWHG�D�ULVN�UHODWHG�SURFHVV�IRU�WKH�4XDOLW\�SURFHVV�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
7KH�9LD�$OSLQD�6WUXFWXUH�LQFOXGHV�D�SURFHVV�RI�LGHQWLI\LQJ�
DQG�HYDOXDWLQJ�WKH�ULVNV�WKDW�FRXOG� OHDG�WR�WKH�IDLOXUH�RI�
WKH�4XDOLW\�SURFHVV��D�TXHVWLRQQDLUH�RU�DQ�LQWHUYLHZ�ZLWK�
GHFLVLRQ�PDNHUV�DQG�RU�D�ZRUNVKRS���
7KH� 9LD� $OSLQD� 6WUXFWXUH� LQFOXGHV� D� SURFHVV� RI� ILQGLQJ�
VROXWLRQV� WR� DYRLG� RU� PLQLPLVH� WKHVH� ULVNV� RI� LWV� RZQ�
IDLOXUH� �D� TXHVWLRQQDLUH� RU� DQ� LQWHUYLHZ� ZLWK� GHFLVLRQ�
PDNHUV�DQG�RU�D�ZRUNVKRS���

5LVN�PDQDJHPHQW�LV�HIILFLHQW�HQRXJK�WR�FRUUHFW�DOO�RI�WKH�
SUREOHPV�DV�VRRQ�DV�SRVVLEOH�DW�DQ\�OHYHO��

'������7KH�DFWLRQ�RI�WKH�9LD�$OSLQD�6WUXFWXUH�DQG�WKH�UHVXOWV�RI�WKH�4XDOLW\�SURFHVV�LV�HYDOXDWHG�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
7KH� LPSOHPHQWDWLRQ� RI� WKH� SODQQHG� DFWLRQV�� DQG�
DGKHUHQFH�WR�WKH�VFKHGXOH�DQG�WKH�EXGJHW�DUH�HYDOXDWHG�
HDFK�\HDU��
&XVWRPHU� VDWLVIDFWLRQ� DQG� TXDOLW\� LPSURYHPHQW� DUH�
UHJXODUO\�HYDOXDWHG�DFFRUGLQJ�WR�WKH�DFWLRQ�SODQ��
3DUWQHU� VDWLVIDFWLRQ� LV� UHJXODUO\� HYDOXDWHG� DFFRUGLQJ� WR�
WKH�DFWLRQ�SODQ�XVLQJ�LQWHUQHW��

7KH�HYDOXDWLRQ�SURFHVV� LV�HIILFLHQW�HQRXJK�IRU� LWV�UHVXOWV�
WR�EH�WUDQVODWHG�LQWR�DFWXDO�FRUUHFWLYH�DFWLRQV��
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'������7KH�FRQWULEXWRUV�RI�WKH�9LD�$OSLQD�6WUXFWXUH�SDUWLFLSDWH�LQ�DQ�HIILFLHQW�ZD\�LQ�WKH�LPSOHPHQWDWLRQ�
RI�WKH�4XDOLW\�SURFHVV�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
7KH� VWDII� RU� FRQWULEXWRUV� DUH� VXIILFLHQW� LQ� QXPEHU� WR�
PDQDJH�WKH�4XDOLW\�SURFHVV��
7KHUH�LV�D�UHFUXLWLQJ�SURFHVV��
3ULRU�WUDLQLQJ�LV�SURYLGHG��
7KH�VWDII�RU�FRQWULEXWRUV�DUH�UHJXODUO\�LQIRUPHG�DERXW�WKH�
SURMHFW��
7KH\�DUH�LQYROYHG�LQ�VROXWLRQ�UHVHDUFK��
6XLWDEOH� PDWHULDO� IRU� VHWWLQJ� XS� WKH� 4XDOLW\� SURFHVV� LV�
DYDLODEOH�WR�WKHP���

5HJXODU� WUDLQLQJ� WR� LPSURYH� VWDII� TXDOLILFDWLRQV� LV�
SURYLGHG��

'������7KH�9LD�$OSLQD�6WUXFWXUH�KDV�GHILQHG�WKH�WRROV�IRU�VHWWLQJ�XS�WKH�4XDOLW\�SURFHVV�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
7KH� 9LD� $OSLQD� 6WUXFWXUH� KDV� WKH� WRROV� UHTXLUHG� WR�
PHDVXUH�SURGXFW�TXDOLW\�DQG�FXVWRPHU�VDWLVIDFWLRQ�DW� LWV�
GLVSRVDO��TXHVWLRQQDLUHV��DXGLWV���
7KH� 9LD� $OSLQD� 6WUXFWXUH� KDV� WKH� WRROV� UHTXLUHG� WR�
LPSURYH� SURGXFW� TXDOLW\� DW� LWV� GLVSRVDO� �FKDUWHUV��
DJUHHPHQWV� ZLWK� QHWZRUNV�� PRWLYDWLRQ� FKDOOHQJHV��
H[SHULHQFH�H[FKDQJHV���
7KH� 9LD� $OSLQD� 6WUXFWXUH� KDV� WKH� WRROV� UHTXLUHG� WR�
JXDUDQWHH� D� FHUWDLQ� TXDOLW\� OHYHO� WR� WKH� FXVWRPHU� DW� LWV�
GLVSRVDO��ODEHOV��QHWZRUN�WUDGH�PDUNV����

7KH�H[DPSOH�RI�WKH�9LD�$OSLQD�TXDOLW\�WRROV�VWLPXODWHV�WKH�
XVH�RI�WKLV�NLQG�RI�WRRO�IRU�RWKHU�TXDOLW\�DFWLRQV��

'����6SHFLILFLW\�RI�9LD�$OSLQD�
'������0DQDJHPHQW�VHWV�XS�QDWLRQDO��UHJLRQDO�DQG�ORFDO�PDQDJHPHQW�WR�WDNH�DFFRXQW�RI�WKH�VL]H�RI�WKH�
SURMHFW�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
7KH� LWLQHUDU\� KDV� EHHQ� GLYLGHG� LQWR� ORFDO� VHFWLRQV� DQG�
UHJLRQV��VHH�QRWH�LQ�,�%������
/RFDO� SHRSOH� DQG�RU� ERGLHV� DUH� GHVLJQDWHG� WR� EH� LQ�
FKDUJH��
6SHFLILHG� DJUHHPHQWV� DUH� PDGH� LQ� ORFDO� VHFWLRQV� DQG�
UHJLRQV�ZLWK�ERGLHV�LQ�FKDUJH�RI��
�� 7UDLOV�DQG�VLJQ�SRVWLQJ��
�� 7RXULVW�GHYHORSPHQW��
�� &RPPHUFLDO�DQG�SURIHVVLRQDO�VWUXFWXUHV��

/RFDO� PDQDJHPHQW� LV� HIILFLHQW� HQRXJK� WR� GHYHORS� D�
FHUWDLQ� OHYHO� RI� DXWRQRP\� IURP� WKH� QDWLRQDO� DQG�
LQWHUQDWLRQDO�9LD�$OSLQD�OHYHOV��

'������$Q�HIILFLHQW�SROLF\�WR�PRWLYDWH�WKHVH�DFWRUV�LV�VHW�XS�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
7KH� 9LD� $OSLQD� 6WUXFWXUH� DVNV� IRU� WKH� RSLQLRQ� RI� LWV�
SDUWQHUV�DV�RIWHQ�DV�SRVVLEOH��
7KH� 9LD� $OSLQD� 6WUXFWXUH� GHYHORSV� WRROV� DQG� UHJXODUO\�
VHWV� XS� LQLWLDWLYHV� WR� PRWLYDWH� LWV� SDUWQHUV� �FOXEV��
QHWZRUNV�� FKDOOHQJHV�� H[SHULHQFH� H[FKDQJHV�� LQ�
DFFRUGDQFH�ZLWK�WKH�4XDOLW\�*XLGH��

7KH� ORFDO� SHRSOH� DUH�PRWLYDWHG� HQRXJK� WR� SURPRWH� WKH�
9LD� $OSLQD� SURMHFW� DQG� LQYROYH� RWKHU� WRXULVW� DQG�
GHYHORSPHQW�DFWLYLWLHV��
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'������0DQDJHPHQW�HQDEOHV�WKH�VSLULW�RI�9LD�$OSLQD�WR�EH�PDLQWDLQHG�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
7KH� 9LD� $OSLQD� 6WUXFWXUH� KDV� DGRSWHG� LQWHUQHW� DV� WKH�
PDLQ�WRRO�IRU�WKH�GHYHORSPHQW�RI�9LD�$OSLQD��
7KH�GLIIHUHQW�SROLFLHV�DQG�SURMHFWV� UXQ�E\�WKH�9LD�$OSLQD�
6WUXFWXUH�LQFOXGH�WKH�IRXU�WRSLFV�RI�WKH�9LD�$OSLQD�VSLULW��
�� 7KH\� HQDEOH� WKH� XQLTXH� DQG� PXOWLIDFHWHG� ZRUOG� RI�

WKH�$OSV�WR�EH�GLVFRYHUHG���
�� 7KH\� DOORZ� QDWXUH� DQG� WKH� PRXQWDLQV� WR� EH�

GLVFRYHUHG�RQ�IRRW���
�� 7KH\� EXLOG� XS� D� OLQN�� D� QHWZRUN� DORQJ� WKH� DOSLQH�

UDQJH��
�� 7KH\� SURYLGH� KHOS� DQG� DFW� DV� D� FDWDO\VLV� IRU� WKH�

VXVWDLQDEOH�GHYHORSPHQW�RI�DOSLQH�WHUULWRULHV��

7KH� H[DPSOH� RI� 9LD� $OSLQD� VWLPXODWHV� H[FKDQJHV�
WKURXJKRXW�WKH�$OSV�RQ�WKHVH�WRSLFV��

'������7KH�SUDFWLFHV�RI�WKH�9LD�$OSLQD�6WUXFWXUH�DUH�HQYLURQPHQWDOO\�IULHQGO\�
¯�e t�e vZh�v°�?s m�t�i�m�o7i�f �-jXf�e o�m���| jZ±��W}Ij�q�s e/��jXf
(QHUJ\� HIILFLHQF\� LV� WDNHQ� LQWR� DFFRXQW� LQ� WKH� SODQQLQJ�
DQG�UHDOLVDWLRQ�RI�EXVLQHVV�WUDYHO��
:DVWH�PLQLPLVDWLRQ�DQG�HQHUJ\�HIILFLHQF\�DUH�WDNHQ�LQWR�
DFFRXQW�LQ�WKH�SURGXFWLRQ�RI�GRFXPHQWV�DQG�PDWHULDO�DQG�
IRU�WKHLU�GLVWULEXWLRQ��

7KH�9LD�$OSLQD�6WUXFWXUH�RIILFHV�DUH�ZHOO�LQVXODWHG���
7KH�RIILFHV�RUJDQLVH�WKH�VHOHFWLYH�FROOHFWLRQ�DQG�UHF\FOLQJ�
RI�ZDVWH��SDSHU��FDUGERDUG��JODVV��SODVWLF��LQN�FDUWULGJHV��
HWF����
7KH� RIILFHV� XVH� UHQHZDEOH� DQG� �ZKHUH� SRVVLEOH�� ORZ�
HQHUJ\� DSSOLDQFHV� �OLJKW� EXOEV�� IOXVKHV�� WKHUPRVWDWV��
HWF����
7KH�RIILFHV�XVH�³(FR�ODEHO´�SURGXFWV��

�
�

(�� 722/6�$1'�0(7+2'6�
��� 7R�PHDVXUH�TXDOLW\�
,W� LV� LQGLVSHQVDEOH� WR� KDYH� D� VLPSOH� TXHVWLRQQDLUH� LQ�
RUGHU�WR�PHDVXUH�FXVWRPHU�VDWLVIDFWLRQ���
$�JURXS�RI�³9LD�$OSLQD�SDUWQHU�KLNHUV´�FRXOG�EH�DVNHG�
WR�DQVZHU�WKLV�TXHVWLRQQDLUH��VHH�)���G����
7KH�DQVZHUV�FRXOG�EH�DQDO\VHG�YLD�LQWHUQHW�E\�WKH�9LD�
$OSLQD�6WUXFWXUH��DQG�WKH�UHVXOWV�ZRXOG�EH�WDNHQ�LQWR�
DFFRXQW�DW�ORFDO�OHYHO���
9HU\� JRRG� UHVXOWV� FRXOG� EH� XVHG� DV� H[DPSOHV� WR� EH�
IROORZHG��
6ROXWLRQV�VKRXOG�EH�IRXQG�ZKHQ�UHVXOWV�DUH�EDG���
�
$� TXDOLW\� DXGLW� JULG� FRXOG� DOVR� EH� XVHG� WR� PHDVXUH�
TXDOLW\�IRU�WKH�HVVHQWLDO�SRLQWV�RI�WKH�VHUYLFHV���
�
�
�

��� 7R�LPSURYH�TXDOLW\�
• 'HILQH�WKH�TXDOLW\�REMHFWLYHV��

�� 8VH� WKH� VWUDWHJLF� REMHFWLYHV� RI� WKH� 4XDOLW\�
*XLGH���

�� 8VH� WKH� FRQFUHWH� REMHFWLYHV� GHILQHG� LQ� WKH�
UHOHYDQW�KHDGLQJ�RI�WKH�4XDOLW\�0DQXDO���

�
• 0RWLYDWH�FKDQJHV��

�� (QFRXUDJH� JRRG� SUDFWLFHV� DQG� H[DPSOHV� E\�
VHQGLQJ� WKH� 4XDOLW\� *XLGH� WR� HDFK� SHUVRQ� LQ�
FKDUJH�DW�ORFDO�OHYHO�DQG�HDFK�DFFRPPRGDWLRQ�
PDQDJHU��

�� 0DNH� ORFDO� SHUVRQV� LQ� FKDUJH� DZDUH� RI� WKH�
LPSRUWDQFH�RI�TXDOLW\��

�� 2UJDQLVH� UHJXODU� ZRUNVKRSV� RQ� WKH� GLIIHUHQW�
DVSHFWV� RI� TXDOLW\� DQG� WKH� 9LD� $OSLQD� SURMHFW�
ZLWK� WKH�SDUWQHUV�DQG� ORFDO�DFWRUV� LQ�RUGHU�WR�
PRWLYDWH�WKHP���
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�� ,QIRUP� WKH� PDQDJHUV� RI� WKH� UHVXOWV� RI�
VXUYH\V���

�� *LYH� PDUNHWLQJ� DGYDQWDJHV� WR� WKRVH� ZKR�
PHHW�9LD�$OSLQD�VWDQGDUGV��RU�JXLGHOLQHV��DQG�
FKDUWHUV� DQG�RU� MRLQ� VHOHFWHG� DFFRPPRGDWLRQ�
QHWZRUNV���

�� 2UJDQLVH� D� SUL]H� WR� UHZDUG� WKH� EHVW�
HVWDEOLVKPHQWV���

�
• 6XSSRUW�FKDQJHV��

�� 3URYLGH� ORFDO� SHUVRQV� LQ� FKDUJH� ZLWK�
LQIRUPDWLRQ� RQ� KRZ� WR� KHOS� WKH�
DFFRPPRGDWLRQ�PDQDJHUV���

�� 8VH�H[LVWLQJ�ORFDO�TXDOLW\�WUDLQLQJ���
�

��� 7R�JXDUDQWHH�TXDOLW\�
• 8VH� VHOHFWHG� QDWLRQDO� DQG� UHJLRQDO� QHWZRUNV�

�ODEHOV����
• 8VH�9LD�$OSLQD�TXDOLW\�FKDUWHUV���
• (QFRXUDJH� WKH� SDUWQHUV� WR� YDOLGDWH� WKHLU� TXDOLW\�

HIIRUWV� ZLWK� LQWHUQDWLRQDO� QRUPV� �,62�� +$&&3�  �
+D]DUG� $QDO\VLV� DQG� &ULWLFDO� &RQWURO� 3RLQW��
()40������

• 8VH� VXUYH\V� RQ� FXVWRPHU� VDWLVIDFWLRQ� WR� FKHFN�
TXDOLW\��

�
6HH�DOVR�5HIHUHQFH�'DWD��,9�$����IRU�SUHFLVH�H[DPSOHV�
RI�WKH�YDULRXV�WRROV��

�

)�� +2:�72�352&(('�
��� 6WUDWHJLF�VWDJHV�
���&ODULI\�WKH�UXOHV��WKH�PHDQV�DQG�WKH�VWUDWHJ\�

RI�9LD�$OSLQD��
�
7KH� UXOHV�� WKH�PHDQV�DQG� WKH�VWUDWHJ\� IRU�9LD�$OSLQD�
DUH�QRW�\HW�IXOO\�FOHDU��,W�LV�GLIILFXOW�WR�VHW�XS�D�TXDOLW\�
SURFHVV� LI� VRPH�HOHPHQWV�RI� WKH�JHQHUDO�VWUDWHJ\�DUH�
QRW�VSHFLILHG���
�
7KH�PDLQ�TXHVWLRQV�DUH��

�� :KDW� LV� WKH� GHILQLWLRQ� RI� WKH� PDQDJHPHQW�
VWUXFWXUH� IRU� 9LD� $OSLQD� DQG� LWV� SRVVLEOH�
HYROXWLRQ"�

�� :KDW�DUH�LWV�PLVVLRQV"�
�� :KDW�DUH�LWV�PHDQV"�
�� +RZ�ZLOO� LW�JHW�PRQH\�IRU�LWV�RZQ�DFWLYLWLHV�LQ�

WKH�IXWXUH"��
�
���6RPH�HOHPHQWV�RI� WKH�GLIIHUHQW�SROLFLHV�DOVR�

KDYH�WR�EH�VSHFLILHG��
�
:KDW�LV�WKH�SROLF\�IRU�WKH�LWLQHUDU\"�
7KH� UDLVRQ� G¶rWUH� DQG� WKH� PDUNHWLQJ� SRVLWLRQ� RI� WKH�
GLIIHUHQW� LWLQHUDULHV�� DOWHUQDWLYH� WUDLOV� DQG� WUDLO�
QHWZRUNV� FRXOG� EH� FOHDUHU�� $� EHWWHU� GHILQLWLRQ� ZRXOG�
VDWLVI\�WKH�GLIIHUHQW�TXDOLW\�FULWHULD�IRU�WKH�LQIRUPDWLRQ�
DQG�PDUNHWLQJ�DVSHFWV���
�
6RPH�KLNLQJ�SURIHVVLRQDOV�WKLQN�WKDW�PD\EH�WKH�FKRLFH�
RI� WKH� LWLQHUDULHV� FRXOG� EH� EHWWHU� LQ� VRPH� RI� WKH�
UHJLRQV��)RU�H[DPSOH��LQ�VRPH�DUHDV��OLQNV�ZLWK�SXEOLF�
WUDQVSRUW� DUH�QRW� JRRG�HQRXJK�DQG� WKH� WUDLOV� LQYROYH�
WRR� PDQ\� WHFKQLFDO� GLIILFXOWLHV�� :H� UHFRPPHQG�
FRQVLGHUHG�WKRXJKW�RQ�WKLV�VXEMHFW�VR�WKDW�DOWHUQDWLYH�
LWLQHUDULHV�PLJKW�EH�IRXQG���
�

:KDW� LV� WKH� SROLF\� FRQFHUQLQJ� WKH� VDOH� RI� SDFNDJH�
WRXUV�RU�LQGLYLGXDO�HOHPHQWV"��
$�VWUDWHJLF�FKRLFH� IRU� WKH�GLVWULEXWLRQ�RI�WKH�SURGXFWV�
KDV� WR� EH�PDGH�� 'LIIHUHQW� VROXWLRQV� DUH� SRVVLEOH�� IRU�
H[DPSOH���

�� 7KH�9LD�$OSLQD�6WUXFWXUH�PHUHO\�SUHVHQWV� WKH�
GLIIHUHQW� SURGXFWV� RQ� LWV� ZHEVLWH� �QR�
SD\PHQW����

�� 7KH� 9LD� $OSLQD� 6WUXFWXUH� DVNV� WR� EH� SDLG� IRU�
WKH�FRPPHUFLDO�LQWHUQHW�OLQNV��IL[HG�SD\PHQW���

�� 7RXU� RSHUDWRUV� FDQ� VHOO� WKHLU� SURGXFWV� XVLQJ�
WKH�9LD�$OSLQD�ZHEVLWH� DV� ORQJ�DV� WKH\�SD\�D�
FRPPLVVLRQ�RQ�HDFK�RQOLQH�VDOH��SD\PHQW�SHU�
VDOH����

�� 9LD�$OSLQD�EHFRPHV�D� WUDYHO�DJHQF\�DQG�VHOOV�
WKH�SURGXFWV�LWVHOI���

�
$ORQJ�WKH�VDPH�OLQH�RI�WKRXJKW��
�
:KDW� LV� WKH� GHYHORSPHQW� VWUDWHJ\� IRU� 9LD� $OSLQD�
JXLGHERRNV"��
�
:KDW� LV� WKH� GHYHORSPHQW� VWUDWHJ\� IRU� 9LD� $OSLQD�
PDSV"��
�
�
�
��� 2SHUDWLRQDO�VWDJH�
7RROV�DQG�PHWKRGV�IRU�VHWWLQJ�XS�WKH�4XDOLW\�6WUDWHJ\�
QHHG� WR� EH� VSHFLILHG� EHIRUH� WKH� RSHUDWLRQDO� VWDJH��
7KHUH� DUH� LQ� IDFW� WZR� GLIIHUHQW� OHYHOV� RI�
LPSOHPHQWDWLRQ� JRYHUQLQJ� WKH� FKRLFH� RI� WRROV� DQG�
PHWKRGV�� WKH� ORFDO� OHYHO� DQG� WKH� JOREDO� 9LD� $OSLQD�
OHYHO��
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D�� 7RROV�DQG�PHWKRGV�IRU�ORFDO�
SROLFLHV��XVH�SLORW�WHUULWRULHV�

2QH�ZD\�WR�SURFHHG�LV�WR�SURSRVH�RQO\�D�³IUDPHZRUN�
IRU� FKDUWHUV� DQG� PHWKRGV´�� ZKLFK� FRXOG� EH� DGDSWHG�
DQG� ILQDOLVHG� LQ� HDFK� RI� VHYHUDO� SLORW� WHUULWRULHV� E\�
JURXSV�RI�ORFDO�SHUVRQV�LQ�FKDUJH���
�
7KH�PDLQ�WRROV�DQG�PHWKRGV�QHHGHG�FRXOG�EH���

�� 6DWLVIDFWLRQ�TXHVWLRQQDLUHV�DQG�LQTXLULHV��
�� 4XDOLW\�FKDUWHU�IRU�LWLQHUDULHV���
�� 4XDOLW\� FKDUWHUV� IRU� DFFRPPRGDWLRQ� DQG�

VHUYLFHV���
�� 4XDOLW\�FKDUWHU�IRU�WKH�ORFDO�PDUNHWLQJ�SROLF\���
�� 3DUWQHUVKLSV�ZLWK�ORFDO�DQG�QDWLRQDO�ODEHOV��
�� $JUHHPHQWV� ZLWK� WKH� GLIIHUHQW� ORFDO� DQG�

UHJLRQDO�LQVWLWXWLRQV���
�
6HW� XS� H[SHULPHQWV� WR� LPSURYH� WKH�PHWKRG� LQ�
SLORW�WHUULWRULHV���
7KH�EHVW�ZD\� WR�RUJDQLVH� WKH�4XDOLW\�SURFHVV� IRU�9LD�
$OSLQD�LV�WR�VWDUW�WKH�DFWLRQ�LQ�SLORW�WHUULWRULHV�LQ�RUGHU�
WR� WHVW� WKH�PHWKRG� DQG� EH� DEOH� WR� LPSURYH� XSRQ� LW��
2QH�RI�WKH�VROXWLRQV�LV�WR�XVH�,QWHUUHJ�SURMHFWV�EDVHG�
RQ� WKH� 4XDOLW\� 6WUDWHJ\� IRU� KLNLQJ� WHUULWRULHV� DURXQG�
9LD�$OSLQD��
�
)RU� WKHVH�SLORW�DFWLRQV�� LW� LV� LPSRUWDQW� WR� WDNH�FHUWDLQ�
LVVXHV�LQWR�DFFRXQW���
�

�� ,W� FRXOG� EH� KHOSIXO� IRU� WKH�SHUVRQV� LQ� FKDUJH�
RI� WKH� DFWLRQ� WR� KDYH� D� JRRG� ³URDG� ERRN´� WR�
VHW�XS�WKH�4XDOLW\�6WUDWHJ\�DW�ORFDO�OHYHO��7KLV�
YHU\�VLPSOH�GRFXPHQW�VKRXOG�H[SODLQ�WKH�UXOHV�
WR� IROORZ�� WKH� JRDOV� WR� DFKLHYH� DQG� WKH�
GLIIHUHQW�VWDJHV�RI�WKH�RSHUDWLRQ���

�� ,Q� WKH� ILUVW� VWDJHV� RI� WKH� RSHUDWLRQ�� LW� LV�
LPSRUWDQW� WR� KDYH� WKH� KHOS� RI� SHRSOH�
VSHFLDOLVHG�LQ�TXDOLW\���

�� ,W� LV� LPSRUWDQW�DW� WKH�EHJLQQLQJ�WR�FODULI\� WKH�
ORFDO�VWUXFWXUHV�LQ�FKDUJH�RI�WKH�RSHUDWLRQ��

�� ,W� LV� LPSRUWDQW� WKDW� WKH� UHVXOWV� RI� WKH� SLORW�
WHVWV� VKRXOG� EH� VKDUHG� DPRQJ� DOO� RI� WKH� 9LD�
$OSLQD�WHUULWRULHV��

E�� 7RROV�DQG�PHWKRGV�IRU�
VHWWLQJ�XS�WKH�4XDOLW\�
6WUDWHJ\�DW�9LD�$OSLQD�OHYHO�

6L[� VWHSV� QHHG� WR� EH� FRQVLGHUHG� IRU� VHWWLQJ� XS� WKH�
4XDOLW\�6WUDWHJ\��
�
��� )LQDOLVH�WKH�YDULRXV�GDWDEDVHV��PHWKRGV�DQG�

FKDUWHUV�UHTXLUHG��
�� &RPPXQLFDWLRQ�FKDUWHU��
�� 7RXU�RSHUDWRUV¶�FKDUWHU��
�� �³8VHU¶V�JXLGH´�IRU�HVWDEOLVKLQJ�PHGLD�UHODWLRQV�

DQG�RUJDQLVLQJ�ORFDO�HYHQWV�

�� 0HWKRG� RI� JDWKHULQJ� GDWD� IURP� ³9LD� $OSLQD�
SDUWQHU�KLNHUV´�XVLQJ�LQWHUQHW�

�� 0HWKRG�RI�PRWLYDWLQJ�ORFDO�SHUVRQV�LQ�FKDUJH�
�� 0HWKRG� RI� JDWKHULQJ� GDWD� RQ� FRPPXQLFDWLRQ�

HYHQWV��
�� 'DWDEDVH�RI�³ERGLHV�DQG�SHUVRQV�LQ�FKDUJH´�DW�

FRXQW\� DQG� UHJLRQDO� OHYHO� �VHH� 5HIHUHQFH�
GDWD���

�� ,GHQWLILFDWLRQ� RI� SRVVLEOH� SLORW� WHUULWRULHV� DQG�
SHUVRQV�LQ�FKDUJH��VHH�5HIHUHQFH�GDWD���

�� /LVW�RI�LQFRPLQJ�DJHQFLHV�DQG�VSHFLDOLVHG�WRXU�
RSHUDWRUV�

�� 7RROV�IRU�JRRG�SURMHFW�PDQDJHPHQW���
�

��� +DYH� DJUHHPHQWV� ZLWK� H[LVWLQJ� QHWZRUNV�
DQG�LGHQWLILHG�ODEHOV�
�� ,W� LV� YHU\� LPSRUWDQW� WR� XVH� H[LVWLQJ� QHWZRUNV�

DQG� ODEHOV�� PDLQO\� FRQFHUQLQJ�
DFFRPPRGDWLRQ�� DV� RIWHQ� DV� SRVVLEOH�� 2QO\�
H[LVWLQJ� QHWZRUNV� RU� ODEHOV� KDYH� VXIILFLHQW�
PHDQV� WR� PHDVXUH�� LPSURYH� DQG� JXDUDQWHH�
WKH�TXDOLW\�RI�WKH�GLIIHUHQW�VHUYLFHV���

�� &RQWDFW� WKH�GLIIHUHQW� LGHQWLILHG�QHWZRUNV� �VHH�
5HIHUHQFH�GDWD����

�� &RPH�WR�DQ�DJUHHPHQW�ZLWK�WKHP�LQ�RUGHU�WR�
XVH� D� FRPPRQ� ODEHO� IRU� WKH� 9LD� $OSLQD�
WHUULWRULHV�� 7KLV� DJUHHPHQW� FRXOG� EH� EDVHG�
HLWKHU�RQ�DQ�HYROXWLRQ�RI�WKHLU�FKDUWHU��WDNLQJ�
DFFRXQW�RI�9LD�$OSLQD¶V�PLQLPXP�VWDQGDUGV��RU�
RQ�D� VLPSOH� DGGLWLRQDO� FODXVH� WR� WKHLU� FKDUWHU�
IRU�9LD�$OSLQD�WHUULWRULHV���

�
��� 6HW�XS�WKH�PDUNHWLQJ�SURFHVV�

�� 0DNH� LQFRPLQJ� DJHQFLHV� DQG� WRXU� RSHUDWRUV�
DZDUH�RI�WKH�RSSRUWXQLW\�RI�9LD�$OSLQD���

�� &UHDWH� D� 9LD� $OSLQD� SURIHVVLRQDO� QHWZRUN� YLD�
LQWHUQHW� IRU� LQFRPLQJ� DJHQFLHV� DQG� WRXU�
RSHUDWRUV��

�� 6HW�XS�SURFHGXUHV�IRU�VHOOLQJ�SURGXFWV�WKURXJK�
WKH�9LD�$OSLQD�ZHEVLWH���

�
��� 6HW�XS�WKH�PRWLYDWLRQ�SURFHVV��

�� 6HQG� D� IUHTXHQW� LQIRUPDWLRQ� DQG� PRWLYDWLRQ�
PHVVDJH� WR� WKH� SHRSOH� LQYROYHG� LQ� WKH� 9LD�
$OSLQD�SURMHFW�YLD�LQWHUQHW���

�� 6HW� XS� WKH� GLIIHUHQW� WRROV�� SUL]HV�� UHZDUGV��
ZRUNVKRSV��HGXFDWLRQDO�WRXUV��DUWLFOHV��HWF���

�
��� 6HW�XS�WKH�PHGLD�SURFHVV�

�� &UHDWH�DQ�XSJUDGHDEOH�GDWDEDVH�RI�MRXUQDOLVWV�
ZKR�PD\�EH�LQWHUHVWHG�LQ�9LD�$OSLQD��

�� &UHDWH� D� 9LD� $OSLQD� SURIHVVLRQDO� QHWZRUN� YLD�
LQWHUQHW� IRU� ORFDO� SHUVRQV� LQ� FKDUJH� DQG�
MRXUQDOLVWV��

�
��� 6HW�XS�D�ORFDO�SROLF\�

�� &RQWDFW� LGHQWLILHG� ORFDO� WHUULWRULHV� DQG�
HQFRXUDJH� WKHP� WR� VHW� XS� D� WUDQVQDWLRQDO�
SURMHFW�XVLQJ�WKH�4XDOLW\�6WUDWHJ\��
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�� 'HYHORS� D� FOHDU� FRPPXQLFDWLRQ� SURFHVV� IRU�
WKH�ILUVW�SLORW�WHUULWRULHV��

F�� 3URSRVHG�PLVVLRQ�IRU�WKH�9LD�
$OSLQD�6WUXFWXUH�

• 7KH� 9LD� $OSLQD� 6WUXFWXUH� HVWDEOLVKHV� WKH� UXOHV�
�PDLQWHQDQFH�� ERRNLQJ�� VHOOLQJ� DQG� VXSSO\� RI�
LQIRUPDWLRQ��� WKH� SROLFLHV� DQG� WKH� WRROV�� DQG�
FKHFNV�WKDW�WKH\�DUH�REH\HG��

• 7KH� 9LD� $OSLQD� 6WUXFWXUH� SUHSDUHV� WKH� GLIIHUHQW�
HOHPHQWV� RI� FRPPXQLFDWLRQ� �ORJR�� PHVVDJH��
SULQWLQJ� PDWHULDO�� DQG� WKH� UXOHV� �FKDUWHU��� DQG�
DGDSWV� WKH� PDLQ� PHVVDJH� WR� WKH� GLIIHUHQW�
JHRJUDSKLFDO�OHYHOV��UHJLRQV�DQG�ORFDO�VHFWLRQV���

• 7KH� 9LD� $OSLQD� 6WUXFWXUH� VHWV� XS� DFWLRQV�
�FRPPXQLFDWLRQ�� PDUNHWLQJ�� HWF��� DW� (XURSHDQ�
OHYHO���

• 7KH�9LD�$OSLQD�6WUXFWXUH�VHWV�XS�DJUHHPHQWV�ZLWK�
GLIIHUHQW� QHWZRUNV� RU� SXEOLF� ERGLHV� WKDW� KDYH� D�
TXDOLW\�FKDUWHU�RU�KDYH�VHW�XS�TXDOLW\�SURFHVVHV�LQ�
UHODWLRQ�WR�KLNHUV¶�DQG�ZDONHUV¶�QHHGV���

• 7KH� 9LD� $OSLQD� 6WUXFWXUH� HQFRXUDJHV� DQG�
PRWLYDWHV� �XVLQJ� FKDUWHUV�� FKDOOHQJHV�� FOXEV�� HWF���
WKH�GLIIHUHQW�SHRSOH� LQYROYHG� LQ�VHWWLQJ�XS�DFWLRQV�
DQG�LPSURYLQJ�WKH�TXDOLW\�RI�WKH�SURGXFW���

• 7KH� 9LD� $OSLQD� 6WUXFWXUH�PDNHV� DJUHHPHQWV� ZLWK�
LQFRPLQJ�DJHQFLHV�EDVHG�RQ�UHVSHFW�IRU�WKH�TXDOLW\�
FKDUWHU�DQG�GHILQHV�WKH�NLQG�RI�SDFNDJH�WRXUV�WKDW�
FRXOG� EH� FUHDWHG� �RXWOLQHV� RI� SDFNDJH� WRXUV�
DGDSWHG�WR�WKH�PDLQ�WDUJHWV����

• 7KH�9LD� $OSLQD� 6WUXFWXUH� GHYHORSV� WKH� EDVHV� RI� D�
VDOHV� SROLF\� XVLQJ� GLUHFW� FRQWDFWV� ZLWK� WRXU�
RSHUDWRUV�DQG�WUDYHO�DJHQFLHV���

• 7KH�9LD�$OSLQD�6WUXFWXUH�JHWV�LQIRUPDWLRQ�DQG�GDWD�
IURP�LWV�GLIIHUHQW�SDUWQHUV��

• 7KH� 9LD� $OSLQD� 6WUXFWXUH� PDQDJHV� WKH� ZD\V� RI�
JHWWLQJ�PRQH\�DQG�VWDUWV�WKLQNLQJ�DERXW�IXWXUH�9LD�
$OSLQD�E\�SURGXFWV���

• 7KH� 9LD� $OSLQD� 6WUXFWXUH� FRQVLGHUV� WKH�
GHYHORSPHQW� D� QHWZRUN� EHWZHHQ� DOO� RI� WKH�
VWDNHKROGHUV�XVLQJ�LQWHUQHW��

G�� 7KH�FRQFHSW�RI�WKH�9LD�$OSLQD�
SDUWQHU�KLNHU�

+LNHUV� ZKR� XVH� 9LD� $OSLQD� PXVW� EH� FRQVLGHUHG� DV�
SDUWQHUV�DV�ZHOO�DV�FXVWRPHUV��6RPH�RI�WKHP�FRXOG�EH�
XVHG�WR�UHJXODUO\�HYDOXDWH�WKH�TXDOLW\�RI�WKH�SURGXFW���
7KH� ³9LD� $OSLQD� SDUWQHU� KLNHU´� LV� D� SHUVRQ�ZKR� XVHV�
WKH� 9LD� $OSLQD� WUDLOV� DQG� FROODERUDWHV� ZLWK� WKH�
RUJDQLVDWLRQ�WR�LPSURYH�WKH�TXDOLW\�RI�WKH�VHUYLFHV�DQG�
WR�PDNH�VXUH�9LD�$OSLQD�VSLULW�LV�UHVSHFWHG���
�
,W�LV�WKHUHIRUH�LPSRUWDQW���
�
• 7R�LQIRUP�WKH�FXVWRPHUV�YLD�WKH�ZHEVLWH�DERXW�WKH�

H[LVWHQFH�RI�WKH�FRQFHSW�RI�D�SDUWQHU�KLNHU��
• 7R�JLYH�WKHP�D�GHILQLWLRQ�RI�WKH�9LD�$OSLQD�VSLULW��
• 7R� KDYH� VLPSOH� DQG� LQWHUDFWLYH� RQOLQH�

TXHVWLRQQDLUHV�WKDW�FDQ�HDVLO\�EH�XVHG�E\�D�KLNHU���
• 7R� KDYH� D� VRIWZDUH� V\VWHP� RQ� LQWHUQHW� WKDW�

JDWKHUV�DQG�DQDO\VHV�WKH�GDWD�GLUHFWO\���
• 7R� PRWLYDWH� WKH� KLNHU� E\� JLYLQJ� WKHP� VSHFLDO�

DGYDQWDJHV� VXFK� DV� WKH� PHPEHUVKLS� RI� D� FOXE��
UHJXODU� LQIRUPDWLRQ� DQG� FRPPHUFLDO� JLIWV� �SULFH�
UHGXFWLRQV��HWF����
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&RXQWU\��LHV��

+LNLQJ�WUDLO�QHWZRUN�FRQFHSW�9RUDUOEHUJ� [� � � � � $XVWULD�

*UR�HV�:DOVHUWDO�%LRVSKHUH�3DUN� � � � [� [� $XVWULD�

:DQGHUG|UIHU� � [� � [� � $XVWULD�

(XURSD�:DQGHUKRWHOV� � [� � � � $XVWULD��,WDO\��
*HUPDQ\��
6ZLW]HUODQG�

5DQGR�$FFXHLO� � [� � � � )UDQFH�

0DUH�H�0RQWL� [� � � � � )UDQFH�

5HWURXYDQFH� [� � � � [� )UDQFH�

5DQGR�9LOODJH� � � � [� [� )UDQFH�

9LDERQR� � [� [� [� � *HUPDQ\�

5RWKDDUVWHLJ� [� � � � � *HUPDQ\�

4XDOLW\�VHUYLFH�FKDUWHU�RI�WKH�7UHQWLQR�PRXQWDLQ�KXWV� � [� � � � ,WDO\�

$VVRULIXJL�±�0RXQWDLQ�KXWV�DVVRFLDWLRQ�RI�)ULXOL�
9HQH]LD�*LXOLD�DQG�&DGRUH�

� [� � [� [� ,WDO\�

5HVHDUFK�DQG�DFWLYLW\�SURMHFW�RI�WKH�9DOOH�G¶$RVWD�
0RXQWDLQ�+XWV��(QYLURQPHQWDO�FHUWLILFDWLRQ�81,�(1�
,62��������

� [� � � � ,WDO\�

7KH�*UHDW�:DOVHU�7UDLO��6RXWKHUQ�$OSV�SDUW�� [� � � � [� ,WDO\��6ZLW]HUODQG�

7RXULVP��+RWHO�DQG�&DWHULQJ�([FHOOHQF\�&KDUWHU� � [� [� [� � 0RQDFR�

9LD�6SOXJD�FXOWXUDO�DQG�ORQJ�GLVWDQFH�KLNLQJ�WUDLO�
�7KXVLV��&+�±�&KLDYHQQD��,��

[� � � � [� 6ZLW]HUODQG��,WDO\�

4XDOLW\�ODEHO�IRU�6ZLVV�WRXULVP� � � � [� � 6ZLW]HUODQG�
�
�
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Ó6Ô?Õ Ö×Õ ÖÙØÛÚ Ü�ÝOÕ ÞOß�Ø?à*áXÞOß�áXÜ?â�ãyà Ü�Ø?ß?Õ ß�ÝäÞOßåØçæ&èTÕ Ö0Ö×éTÞ�ê�Ü?à ë�æ&ã�Ø?ß�ê�Ø?Ú êOÕ Ö�Ü�êìß�ÞOÚ7é*ÖîíWéTØ?Ú7ï�Õ ß�Ý?ðlÖ�Õ ÝOß?â�Þ?Ö8ãWÕ ß�Ý?ð
éTØ?Õ ß�ã�Ü?ß�Ø?ß�áXÜ�ñòÖ�Ô�Ø?à àFÜ&Ö8ã�Ø?ó�à Õ Ö�ÔyØÙÔ?Õ ÝOÔyôOõ�Ø?à Õ ã/ö1Ô?Õ ï�Õ ß�Ýîß�Ü�ã/è�ÞOÚ7ïXð$ê�Ü�÷�Ü?à ÞOâ�Õ ß�ÝîÕ ß�ã�Þ1Øøö�Ü�Ø?Ú/ùWÚ ÞOõ?ß�ê?ðZÔ?Õ ÝOÔ&ù/÷�Ø?à õ�Ü
Õ ß�úzÚ Ø&Ö8ãWÚ7õ�á0ãWõ?Ú Ü�Þ&ú ú/Ü?Ú	ú/ÞOÚDÝOõ�Ü&Ö8ã7Ö$Ø?ß�êrà Þ�áXØ?à Ö�ë�Ó6Ô?Õ ÖZÕ ÖZó�Ø&Ö�Ü�ê�ÞOß�Ø�è�Ø?Ú Ü?ß�Ü&Ö0Ö$Þ&ú¦ß�Ü�èåÚ Ü�á�Ú Ü�Ø�ãWÕ ÞOß�Ø?à&Ö8ãWõ�êOÕ Ü&Ö0ð�èTÔ?Õ á�Ô
Ö�Ô�Þ&è1ãWÔ�Ø�ãFÔ?Õ ï�Õ ß�Ý�Õ Ö$ó�öTú/Ø?Ú<ãWÔ�Ü�éTÞ?Ö8ã6ú/Ø�÷�ÞOõ?Ú Ü�ê3Ø�á0ãWÕ ÷�Õ ã/öTú/ÞOÚ-ÝOõ�Ü&Ö8ã7Ö$Õ ß�Ö�õ?é�éTÜ?ÚWë

û<Ì-Ê�Ê�Ë Ð�Ñ	Ê�Ë ÌOü
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Ó6Ô?Õ Ö¦è�Ø&Ö¦ãWÔ�Ü*úzÕ Ú/Ö8ãFÔ?Õ ï�Õ ß�Ý�ãWÚ Ø?Õ à�áXÞOß�áXÜ?â�ã%Õ ßTÿ	õ&Ö8ãWÚ7Õ ØOë��<Þ&è1Þ&ãWÔ�Ü?Ú	Ú Ü�ÝOÕ ÞOß&Ö¦Þ&ú<ÿ	õ&Ö8ãWÚ7Õ Ø*Ø?Ú ÜTú/ÞOà à Þ&èTÕ ß�Ý�Õ ã7Ö¦Ü���Ø?é�â�à ÜOë��/ã
ã�Ø?ï0Ü&Ö�Ö�Ü�÷�Ü?Ú Ø?à?ö�Ü�Ø?Ú/Ö*ã�Þlê�Ü�÷�Ü?à ÞOâ(ë��¦Þ�ê�Ü?Ú7ß�áXÞOß�áXÜ?â�ã7Ö3Ô�Ø�÷�Ü�ã�Þ�ó�Ü�áXÞOé�â�Ø�ãWÕ ó�à Ü�èTÕ ãWÔ�ÞOâ�â�ÞOÚ ãWõ?ß?Õ ãWÕ Ü&Ö3Õ ßró�ÞOÚ ê�Ü?Ú7Õ ß�Ý
áXÞOõ?ß�ãWÚ7Õ Ü&Ö�ÞOÚ�Ú Ü�ÝOÕ ÞOß&Ö�ë¦Ó6Ô�Ü1áXÞOß�áXÜ?â�ã�Þ&ú	��ÞOÚ Ø?Ú7à ó�Ü?Ú Ý Õ Ö�áXÞOé�â�Ø�ãWÕ ó�à Ü ã�ÞîÖ�Õ é�Õ à Ø?Ú�Ô?Õ ï�Õ ß�Ý ß�Ü�ã/è�ÞOÚ7ïXÖ�á�Ú Ü�Ø�ã�Ü�ê Õ ß
æ&èTÕ ã�
0Ü?Ú7à Ø?ß�ê?ð��Õ Ü�á�Ô�ã�Ü?ß&Ö8ã�Ü?Õ ßZØ?ß�ê�â�à Ø?ß?ß�Ü�ê�Õ ß*ãWÔ�Ü��	Ü?Ú7éTØ?ßZØ?Ú Ü�ØZÞ&ú��0Ø?ï0Ü���ÞOß&Ö8ã�Ø?ß�áXÜOë

É6Ñ Î Ë ÌOü3Ë Ï
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Ó6Ô�Ü Ý�Þ&÷�Ü?Ú7ß?éTÜ?ß�ã�Ø?à	Ú Ü�ÝOÕ ÞOß�Ø?à	â�à Ø?ß?ß?Õ ß�Ý ê�Ü?â�Ø?Ú ãWéTÜ?ß�ãZÕ ßrãWÔ�Ürÿ	õ&Ö8ãWÚ7Õ Ø?ß Ú Ü�ÝOÕ ÞOßrÞ&ú���ÞOÚ Ø?Ú7à ó�Ü?Ú ÝøéTØ&Ö8ã�Ü?Ú7é�Õ ß�ê?Ö�ãWÔ�Ü
áXÞOß�áXÜ?â�ã8ë&Ó6Ô�Ü3á�Ú7Õ ã�Ü?Ú7Õ Ø�Ô�Ø�÷�Ü�ã�Þló�Ü�úzõ?à úzÕ à à Ü�êló�öZãWÔ�Ü3áXÞOé�é�õ?ß?Õ ãWÕ Ü&ÖÞ&ú	ãWÔ�Ü�Ú Ü�ÝOÕ ÞOß�èTÕ ãWÔ�ãWÔ�Ü�Ø&Ö0Ö�Õ Ö8ã�Ø?ß�áXÜZúzÚ ÞOé×úzÚ Ü�Ü&ù
à Ø?ß�áXÜ�â�à Ø?ß?ß?Õ ß�Ý3Þ&ú úzÕ áXÜ&Ö�ë��%ãWÔ�Ü?Ú-Ø�á0ã�ÞOÚ/Ö�Ø?Ú Ü*ã�ÞOõ?Ú7Õ Ö8ã	Þ&ú úzÕ áXÜ&Ö0ð-éTØ?Õ ß�ã�Ü?ß�Ø?ß�áXÜ*÷�ÞOà õ?ß�ã�Ü�Ü?Ú/Ö�Ø?ß�ê�éTØ?Õ ß�ã�Ü?ß�Ø?ß�áXÜZÖ�Ü?Ú ÷�Õ áXÜ&Ö
Þ&ú-ãWÔ�Ü�à Þ�áXØ?à�áXÞOõ?ß�á�Õ à Ö�ë

� Ê�Ë �DË Ï ý Ï Î
ý Ë �òü*Ñ�ÍDÐ � ÌÌ�� þ Ì-Ê�Ë �òÌ-Ï(Ð�Ò

��ß�áXÜrãWÔ�Ü â�Ú Þ�� Ü�á0ãZÕ Ö3áXÞOé�â�à Ü�ã�Ü�ê?ð%ú/ÞOÚ Ü?Õ ÝOß Ô?Õ ï0Ü?Ú/Ö�èTÕ à àOúzÕ ß�ê�Ø Ô?Õ ï�Õ ß�Ýøß�Ü�ã/è�ÞOÚ7ï3èTÔ?Õ á�ÔrØ?à à Þ&èÖ�ú/ÞOÚ$éTÞOÚ Ülúzà Ü���Õ ó�à Ü
Ú ÞOõ�ã�Üòâ�à Ø?ß?ß?Õ ß�Ý<ë�Ó6Ô?Õ Ö$Ø?à à Þ&èÖãWÔ�Ü?é ã�ÞrÚ Ü�Ø�á0ã%ã�Þ�ãWÔ�Üòõ?ß?â�Ú Ü�êOÕ á0ã�Ø?ó�à Ü�Ø&Ö�â�Ü�á0ã7Ö$Þ&ú%Ø?ß�ö�Ô?Õ ï�Õ ß�Ý�ã�ÞOõ?Ú�Õ ß�Ø?à â�Õ ß�Ü3Ø?Ú Ü�Ø&Ö
íWÕ ß��7õ?Ú7Õ Ü&Ö0ðOê�Ü?à Ø�ö�Ö0ð-ó�Ø�ê�è�Ü�Ø�ãWÔ�Ü?Ú-ÞOÚ/ðOÞOß*ãWÔ�ÜZáXÞOß�ãWÚ Ø?Ú ö�ð-ß�Ü�èÙÜ���á�Õ ãWÕ ß�Ý3Ø�ã/ãWÚ Ø�á0ãWÕ ÞOß&Ö�ñ0ë

� � Ë Ì-Ï(Ð�ü
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�Wßrã�Þ&ã�Ø?à ðFãWÔ�Ü?Ú Ü Ø?Ú Ü'&�ð ()()((ï�éìÞ&ú�ãWÚ Ø?Õ à Ö�Õ ß*��ÞOÚ Ø?Ú7à ó�Ü?Ú Ý<ë�+�(�, Þ&ú�ãWÔ�Ü?éìØ?Ú Ü éTØ?Ú7ï0Ü�ê�Ø?ß�ê Ö�Õ ÝOß�Ü�ê<ë<Ó6Ô�ÜráXÞOß�áXÜ?â�ã
ó�Ü�Ý�Ø?ß*èTÕ ãWÔZØ	-&ð .�()(�ï�é0/6Ø?Ú Ü�Ø�Õ ß213+)+�4Oë���ÞOé�â�à Ü�ãWÕ ÞOß�Õ Ö$â�à Ø?ß?ß�Ü�ê�ú/ÞOÚ5-�()(�4ZÞOÚ5-�()()&�ë

6	ÊWÑ � ÌOü�ü*ü�Ì(Ð! þ Ò Ó6Ô�Ü�Ô?Õ ï�Õ ß�Ý�ãWÚ Ø?Õ à&ß�Ü�ã/è�ÞOÚ7ï�áXÞOß�áXÜ?â�ãFÕ ß�á�à õ�ê�Ü&Ö¦ãWÔ�Ü*ú/ÞOà à Þ&èTÕ ß�Ý�â�ÞOÕ ß�ã7Ö87
9 ��ÞOé�éTÞOßZÝOõ?Õ êOÕ ß�Ý�â�Ú7Õ ß�á�Õ â�à Ü&Ö
9 Ó6Ô�Ü�â�Ú Þ�áXÜ&Ö0Ö�Þ&ú	Ö�Ü�ã/ãWÕ ß�Ý�õ?âTãWÔ�Ü�Ô?Õ ï�Õ ß�Ý�ß�Ü�ã/è�ÞOÚ7ï
9 �¦Ü�êOÕ Ø�ãWÕ ÞOßZÞ&ú%Õ ß�ã�Ü?Ú Ü&Ö8ã7Ö
9 ��ÞOß&Ö8ãWÚ7õ�á0ãWÕ ÞOßZØ?ß�ê�éTØ?Õ ß�ã�Ü?ß�Ø?ß�áXÜ
9 æOÕ ÝOß?â�Þ?Ö8ãWÕ ß�Ý
9 æ&ã�Ø?ß�ê�Ø?Ú êOÕ Ö�Ü�ê�Ö�Õ ÝOß&Ö
9 Ó6Ú Ø?Õ à&éTØ?Ú7ïXÖ
9 ÿ	õ���Õ à Õ Ø?Ú ö*Ü�ôOõ?Õ â�éTÜ?ß�ã%í�êOÕ ÝOÕ ã�Ø?à Õ Ö�Ø�ãWÕ ÞOß*ú/ÞOÚ�	Ü�Þ�ÝOÚ Ø?â�Ô?Õ á:�Wß�ú/ÞOÚ7éTØ�ãWÕ ÞOß�æ&ö�Ö8ã�Ü?é*Ö0ð-Õ ß�ú/ÞOÚ7éTØ�ãWÕ ÞOß�ó�Þ�Ø?Ú ê?Ö�ñ
9 �¦Ø?â�Ö�Ø?ß�ê3ÝOõ?Õ ê�Ü&Ö
9 ��Þ�ÞOÚ êOÕ ß�Ø�ãWÕ ÞOßZØ?ß�ê�úzõ?ß�êOÕ ß�Ý<ë

; ! ý � Ë Ð%$ ý Ï ÎÌ � Ñ	ÏOÑ5� Ë �ÊWÌOü�! � Ð�ü
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> ÿò÷�Ü?Ú ö*Ý�Þ�Þ�ê?ð-õ?ß?Õ ú/ÞOÚ7é*ð-ß�ÞOß&ù7Ö8ã�ÞOâ3éTØ?Ú7ï0Ü�ê�Ô?Õ ï�Õ ß�Ý�ß�Ü�ã/è�ÞOÚ7ï�ë> ÿ Ô?Õ ï0Ü?Ú6èTÔ�ÞlÕ ÖTß�Þ&ã	ú/Ø?é�Õ à Õ Ø?Ú-èTÕ ãWÔZãWÔ�Ü�â�à Ø�áXÜ�Ý�Ü�ã7ÖTõ&Ö�Ü�úzõ?à�Õ ß�ú/ÞOÚ7éTØ�ãWÕ ÞOß�ÞOß�ê�Ü&Ö8ãWÕ ß�Ø�ãWÕ ÞOß&Ö�Ø?ß�ê�êOõ?Ú Ø�ãWÕ ÞOß�Þ&ú6ãWÔ�Ü
è�Ø?à ïXÖ�ë

> A(Ü�ÝOÕ ÞOß�Ø?à ã�ÞOõ?Ú7Õ Ö�é ó�Ü?ß�Ü�úzÕ ã7Ö úzÚ ÞOé ß�Ü�è éTØ?Ú7ï0Ü�ãWÕ ß�Ý ÞOâ�â�ÞOÚ ãWõ?ß?Õ ãWÕ Ü&Ö ãWÔ?Ú ÞOõ�ÝOÔ Ø ß�Ü�è Ø?ß�ê Ü���áXÜ?à à Ü?ß�ã
Õ ß�úzÚ Ø&Ö8ãWÚ7õ�á0ãWõ?Ú ÜOë

@ Ó6Ô�ÜZá�Ú Ü�Ø�ãWÕ ÞOßZÞ&ú6ØZÝ�Þ�Þ�ê�à Þ�áXØ?à&Ô?Õ ï�Õ ß�Ý�ß�Ü�ã/è�ÞOÚ7ï�Þ&ú ã�Ü?ß�ß�Ü�Ü�ê?Ö$éTÞOÚ Ü*ãWÔ�Ø?ß*ã/è�Þ�ö�Ü�Ø?Ú/Ö�ë
@ B Õ ãWÔ�ÞOõ�ãFéTØ?Õ ß�ã�Ü?ß�Ø?ß�áXÜ*÷�ÞOà õ?ß�ã�Ü�Ü?Ú/Ö$Õ ß*ãWÔ�ÜZáXÞOé�é�õ?ß?Õ ãWÕ Ü&Ö0ð-Ú Ü�Ø?à Õ Ö�Ø�ãWÕ ÞOß�Õ Ö¦÷�Ü?Ú ö*êOÕ ú úzÕ á�õ?à ã8ë
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�Wß ÷�Õ Ü�è Þ&úTãWÔ?Õ ÖòÜ���Ø?é�â�à Ü&ðTÕ ãZØ?â�â�Ü�Ø?Ú/Ö�÷�Ü?Ú öyÕ é�â�ÞOÚ ã�Ø?ß�ã*ãWÔ�Ø�ã0�6Õ Ø�ÿ	à â�Õ ß�ØyÚ Ü�ÝOÕ ÞOß&Ö�Ø�áXôOõ?Õ Ú Üyà Þ�áXØ?à6Ø?ß�ê1Ú Ü�ÝOÕ ÞOß�Ø?à
Ö�õ&Ö8ã�Ø?Õ ß�Ø?ó�à Ü�Ô?Õ ï�Õ ß�Ý�ß�Ü�ã/è�ÞOÚ7ï�áXÞOß�áXÜ?â�ã7ÖíWó�Ü�ö�ÞOß�ê�ãWÔ�Ü�Ö�â�Ü�á�Õ úzÕ áI�6Õ Ø*ÿ	à â�Õ ß�Ø�Ö�Õ ÝOß?â�Þ?Ö8ãWÕ ß�Ý�ñ0ë
�6Õ ØÙÿ	à â�Õ ß�Ø°Ø?ß�ê×Ø?à à�Þ&ãWÔ�Ü?Úlà ÞOß�Ý?ù�êOÕ Ö8ã�Ø?ß�áXÜÙãWÚ Ø?Õ à Ö Ú Ü�ôOõ?Õ Ú Ü°ÝOÚ Ü�Ø�ã�úzà Ü���Õ ó�Õ à Õ ã/ö(ëÿ Ô?Õ ï�Õ ß�Ý ß�Ü�ã/è�ÞOÚ7ï áXÞOß�áXÜ?â�ã�èTÕ ãWÔ
õ?ß?Õ ú/ÞOÚ7é éTØ?Ú7ïXÖ0ð�Ö�Õ ÝOß?â�Þ?Ö8ãWÕ ß�Ý Ø?ß�ê éTØ?Õ ß�ã�Ü?ß�Ø?ß�áXÜ�Ü?ß?Ô�Ø?ß�áXÜ&ÖJ�6Õ Ø ÿ	à â�Õ ß�Ø�Ø&Ö�Ø Ô?Õ ÝOÔ&ù�ôOõ�Ø?à Õ ã/ö à ÞOß�Ý?ù�êOÕ Ö8ã�Ø?ß�áXÜrãWÚ Ø?Õ à
í/ãWÔ?Ú ÞOõ�ÝOÔ*úzà Ü���Õ ó�Õ à Õ ã/ö�ñ0ë�WßZØ�ê�êOÕ ãWÕ ÞOß&ð(ãWÔ�Ü?Ú ÜZØ?Ú Ü�Õ é�â�ÞOÚ ã�Ø?ß�ãDÖ8ö�ß�Ü?Ú Ý&ö*Ü�ú ú/Ü�á0ã7Ö0ð-Õ ßZÞOÚ ê�Ü?Ú<ã�Þ�Ö�ÞOà ÷�ÜZÞOÚDÚ Ü�êOõ�áXÜ*ãWÔ�Ü�â�Ú ÞOó�à Ü?é×Þ&ú%éTØ?Õ ß�ã�Ü?ß�Ø?ß�áXÜOë

K&Ñ	ÊL�òÑ	ÊWÌ
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è�è�èZë ÷�ÞOÚ Ø?Ú7à ó�Ü?Ú Ý<ë Ø�ã MIê�Þ�áDMWè�Ø?ß�ê�Ü?Ú7ï0ÞOß8
0Ü?â�ã N<â�ï�õOë ê�Þ�á í�ÞOß?à ö3Õ ß��	Ü?Ú7éTØ?ß�ñ
O�� �¦Ø?ß�úzÚ Ü�êQP�ÞOâ�ú�ð�0Ø?ß�êOÔ�Ø?õ&Ö0ð(ÿ-ùR&�+�(S10TOÚ Ü�Ý�Ü?ß8

U .�V�íR(&ñW4)4�X8.YM�4Z1)1I[Q-�XS1)13+?ð éTØ?ß�úzÚ Ü�ê<ë ï0ÞOâ�ú=\3÷�ÞOÚ Ø?Ú7à ó�Ü?Ú Ý<ë Ø�ã
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]5�5^&æ)�Z�îÕ Ö�ãWÔ�ÜQ]	ß?Õ ã�Ü�ê*�<Ø�ãWÕ ÞOß&Ö0^�êOõ�áXØ�ãWÕ ÞOß�Ø?à ð-æ�á�Õ Ü?ß�ãWÕ úzÕ áTØ?ß�êH�6õ?à ãWõ?Ú Ø?à8��Ú Ý�Ø?ß?Õ 
0Ø�ãWÕ ÞOßOë��/ã¦à Ø?õ?ß�á�Ô�Ü�ê�ãWÔ�Ü�â�Ú Þ�ÝOÚ Ø?é_ �¦Ø?ßZØ?ß�ê�ãWÔ�ÜJTOÕ Þ?Ö�â�Ô�Ü?Ú Ü�`$Õ ß213+�X)(�í���ÿ5T�ñ0ë���ß�ÜZÞ&ú-ãWÔ�Ü�â�Ú Þ�� Ü�á0ã7ÖÕ Ö�ãWÔ�Ü*Ü&Ö8ã�Ø?ó�à Õ Ö�Ô?éTÜ?ß�ã6Þ&ú-ØTè�ÞOÚ7à ê&èTÕ ê�Ü3ß�Ü�ã/è�ÞOÚ7ï
Þ&ú%ó�Õ Þ?Ö�â�Ô�Ü?Ú Ü�Ú Ü&Ö�Ü?Ú ÷�Ü&Ö�ë�æOÕ ß�áXÜ*ãWÔ�Ü?ß&ðZV�+�V�ó�Õ Þ?Ö�â�Ô�Ü?Ú Ü�Ú Ü&Ö�Ü?Ú ÷�Ü&Ö$Õ ß�+�.�áXÞOõ?ß�ãWÚ7Õ Ü&Ö$Ô�Ø�÷�Ü�ó�Ü�Ü?ßZÜ&Ö8ã�Ø?ó�à Õ Ö�Ô�Ü�ê<ë

û<Ì-Ê�Ê�Ë Ð�Ñ	Ê�Ë ÌOü
ý Ï Î�þ ý ÊzÐ�Ë ÌOüOÒ

�Wß�ãWÔ�Ü2�FÚ ÞEa�Ü&Ö0BòØ?à Ö�Ü?Ú ã�Ø?à?÷�Ø?à à Ü�örÕ ß�ãWÔ�ÜrÔ�Ü�Ø?Ú ã¦Þ&úFãWÔ�ÜH��ÞOÚ Ø?Ú7à ó�Ü?Ú Ý�Ú Ü�ÝOÕ ÞOß&ð6ÿ	õ&Ö8ãWÚ7Õ Ø&ð	êOÕ Ú Ü�á0ãWà ö�ÞOß�ãWÔ�ÜrÚ Ü�êòãWÚ Ø?Õ à?Þ&ú
�6Õ Ø ÿ	à â�Õ ß�ØOëDÓ6Ô�Üb�FÚ ÞEa�Ü&ÖQBòØ?à Ö�Ü?Ú ã�Ø?àFÔ�Ø&Ö*V�ð 4�()(1Õ ß?Ô�Ø?ó�Õ ã�Ø?ß�ã7ÖòØ?ß�êøØ?ß Ø?Ú Ü�Ø Þ&úH13+�-?ï�é	c�ë	Ó6Ô�Ü?Ú ÜyÕ Ö�Ø�÷�Ü?Ú öøà Þ&è
Ö�Ü�ã/ãWà Ü?éTÜ?ß�ã�ê�Ü?ß&Ö�Õ ã/ö(ë�Ó6Ô?Õ Ö�ó�Õ Þ?Ö�â�Ô�Ü?Ú Ü â�Ø?Ú7ï3Ö8ã�Ø?Ú ã�Ü�ê Õ ßQd�õ?à ö*-�()()(�ë�ÿ�ú ã�Ü?Ú�Ø éTØ�� ÞOÚ�Ø�÷�Ø?à Ø?ß�á�Ô�ÜòêOÕ Ö�Ø&Ö8ã�Ü?Ú�Õ ßb13+�4�.(ð
ãWÔ�ÜZê�Ü?â�ÞOâ�õ?à Ø�ãWÕ ÞOßZÞ&ú-ãWÔ�Ü*÷�Ø?à à Ü�ö3Ô�Ø�ê�ó�Ü�áXÞOéTÜZØ�Ö�Õ ÝOß?Õ úzÕ áXØ?ß�ãFÕ Ö0Ö�õ�ÜOë

É6Ñ Î Ë ÌOü3Ë Ï
���Oý Ê��-Ì	Ò

Ó6Ô�Ü â�Ú Þ�� Ü�á0ãè�Ø&ÖòÕ ß?Õ ãWÕ Ø�ã�Ü�êyó�ölãWÔ�Ürÿ-Ö0Ö�Þ�á�Õ Ø�ãWÕ ÞOßrú/ÞOÚTÚ Ü�ÝOÕ ÞOß�Ø?à	â�à Ø?ß?ß?Õ ß�Ý í�AS^8�e���FñTÞ&ú�ãWÔ�Üf�FÚ ÞEa�Ü&ÖYBòØ?à Ö�Ü?Ú ã�Ø?à ë5�/ã
Õ ß�÷�ÞOà ÷�Ü&Ö3Ø?à à�Ö�Õ �òáXÞOé�é�õ?ß?Õ ãWÕ Ü&Ö�Õ ßòãWÔ�Üò÷�Ø?à à Ü�öòØ?ß�êrãWÔ�Ü?Õ ÚÕ ß?Ô�Ø?ó�Õ ã�Ø?ß�ã7Ö�ë�Ó6Ô�Ü�â�Ú Ü?â�Ø?Ú Ø�ãWÕ ÞOß�â�Ô�Ø&Ö�Üòè�Ø&Ö�Ø&Ö0Ö�Õ Ö8ã�Ü�ê ó�ö
ãWÔ�ÜZÝ�Þ&÷�Ü?Ú7ß?éTÜ?ß�ã	Þ&ú��ÞOÚ Ø?Ú7à ó�Ü?Ú Ý�í�Þ&ú úzÕ áXÜ*ú/ÞOÚ<úzõ�ãWõ?Ú Ü�Õ Ö0Ö�õ�Ü&Ö�ñ%Ø?ß�ê�ãWÔ�ÜJTOà õ�ê�Ü?ß8
�áXÞOõ?ß�ã/ö*Ø�êOé�Õ ß?Õ Ö8ãWÚ Ø�ãWÕ ÞOß3í�T�Ü8
�Õ Ú7ï0ñ0ë

� Ê�Ë �DË Ï ý Ï Î
ý Ë �òü*Ñ�ÍDÐ � ÌÌ�� þ Ì-Ê�Ë �òÌ-Ï(Ð�Ò

Ó6Ô�ÜH�FÚ ÞEa�Ü&Ö:BòØ?à Ö�Ü?Ú ã�Ø?àOó�Õ Þ?Ö�â�Ô�Ü?Ú Ülâ�Ø?Ú7ïZÖ�Ô�Ø?à àOó�Ü�Ø�á�Ô�Ø?ß�áXÜ3ú/ÞOÚ	ãWÔ�Ü3úzõ�ãWõ?Ú Ü�ê�Ü�÷�Ü?à ÞOâ�éTÜ?ß�ãFÞ&ú¦à Þ�áXØ?à&Ø?ß�êrÚ Ü�ÝOÕ ÞOß�Ø?à
Ô�Ø?ó�Õ ã�Ø�ã7Ö�Ø?ß�ê�ãWÔ�Ü?Õ ÚDÕ ß?Ô�Ø?ó�Õ ã�Ø?ß�ã7Ö�ë
9 �0ÞOß�Ý?ù/ã�Ü?Ú7éåß�Ø�ãWõ?Ú ÜZØ?ß�ê�à Ø?ß�ê?Ö�áXØ?â�ÜZáXÞOß&Ö�Ü?Ú ÷�Ø�ãWÕ ÞOß�Õ Ö�ØZáXÜ?ß�ãWÚ Ø?à&Õ Ö0Ö�õ�Ü*ú/ÞOÚDó�Õ Þ?Ö�â�Ô�Ü?Ú Ü�â�Ø?Ú7ïXÖ�ë
9 ÿ<ê�êOÕ ãWÕ ÞOß�Ø?à�Ø�á0ãWÕ ÞOß�Õ Ö¦ã�Ø?ï0Ü?ß�Õ ß*ãWÔ�Ü*úzÕ Ü?à ê?Ö�Þ&ú	Ö�Þ�á�Õ Ü�ã/ö�ðOá�õ?à ãWõ?Ú ÜZØ?ß�ê3Ü�áXÞOß�ÞOé$ö(ë
9 Ó6Ô�ÜQ�FÚ ÞEa�Ü&ÖgBòØ?à Ö�Ü?Ú ã�Ø?à(Ö�Ô�Ø?à à?ê�Ü�÷�Ü?à ÞOâ�ãWÔ?Ú ÞOõ�ÝOÔ�ãWÔ�ÜrÚ Ü�Ø&Ö�ÞOß�Ø?ó�à Ü�áXÞOß?ß�Ü�á0ãWÕ ÞOß�Þ&úFãWÔ�Ü�Ø�ú/ÞOÚ Ü?éTÜ?ß�ãWÕ ÞOß�Ü�ê�úzÕ Ü?à ê?Ö

Õ ß�ã�Þ3Ø*÷�Ø?à õ�Ø?ó�à Ü�Ô�Ø?ó�Õ ã�Ø�ã	Ø?ß�ê3Ø�à Õ ÷�Ü?à ö3Ú Ü�ÝOÕ ÞOß*ú/ÞOÚ-áXÞOé�Õ ß�Ý3Ý�Ü?ß�Ü?Ú Ø�ãWÕ ÞOß&Ö�ë
9 Ó�ÞOõ?Ú7Õ Ö�é Õ Ö�Ø�úzÕ Ü?à êøÞ&ú$ãWÔ�Ü�Ü�áXÞOß�ÞOé$örúzÚ ÞOé èTÔ?Õ á�Ô ãWÔ�Ü�Ø�ê�ê�Ü�ê ÷�Ø?à õ�Üøß�Ü�áXÜ&Ö0Ö�Ø?Ú örú/ÞOÚ�ãWÔ�Ü�ê�Ü�÷�Ü?à ÞOâ�éTÜ?ß�ãTÞ&ú

Ø?õ�ã�ÞOß�ÞOéTÞOõ&Ö�Ø�á0ãWÕ ß�Ý3áXØ?â�Ø�á�Õ ã/öTèTÕ à à&ó�ÜZÝ�Ø?Õ ß�Ü�ê?ð
9 Ó6Ô�Ü _ TOÕ Þ?Ö�â�Ô�Ü?Ú ÜHh�Ø?Ú7ïi`Tà Ø?ó�Ü?à�Õ Ö�ãWÔ�Ü�õ?ß?Õ ôOõ�Ü�áXÜ?ß�ãWÚ Ø?à�ú/Ü�Ø�ãWõ?Ú Ü*ú/ÞOÚ<ãWÔ�Ü:� ÞOÕ ß�ã6ã�ÞOõ?Ú7Õ Ö�éåéTØ?Ú7ï0Ü�ãWÕ ß�Ý3Þ&ú-ãWÔ�Ü��FÚ ÞEa�Ü&Ö

BòØ?à Ö�Ü?Ú ã�Ø?à ë
� � Ë Ì-Ï(Ð�ü
Ï!�#"OÌ-Ê ý Ï ÎÐ%$ þ ÌOüOÒ

Ó�ÞOõ?Ú7Õ Ö8ã7Ö�Ø�è�Ø?Ú ÜZÞ&ú%ß�Ø�ãWõ?Ú Ü&ð�Ö�Ü�Ø?Ú á�Ô?Õ ß�Ý3áXØ?à é×Ø?ß�ê�Ú Ü�á�Ú Ü�Ø�ãWÕ ÞOß&ðOØ*ã/ö�â�Õ áXØ?à&Ô?Õ ï�Õ ß�Ý�â�õ?ó�à Õ á&ë

6	ÊWÑ � ÌOü�ü*ü�Ì(Ð! þ Ò ��Ø?Ú7Õ ÞOõ&Ö$â�Ú Þ�� Ü�á0ã7Ö0ð(èTÔ?Õ á�ÔZØ?Ú Ü�éTØ?Ú7ï0Ü�ã�Ü�ê�õ?ß�ê�Ü?ÚDõ?ß?Õ ú/ÞOÚ7éîã�Ü?Ú7é*Ö87
9 _ T�Ü?Ú ÝOÔ�ÞOà 
i`í7Ö8ö�ß�Ü?Ú ÝOÕ Ü&Ö$õ&Ö�Õ ß�Ý�éTÞOõ?ß�ã�Ø?Õ ß*è�Þ�Þ�ê�ñ
9 _ �	Ü?ß?õ&Ö0Ö�â�Ü�á�Ô�ã `í�á�õ?à Õ ß�Ø?Ú ö3â�Ú Þ�êOõ�á0ã7Ö�Þ&ú-ãWÔ�Ü�Ú Ü�ÝOÕ ÞOß�ñ
9 `%BòØ?à Ö�Ü?Úe^?Õ Ý�Ü?ß�Ø?Ú ã _ 7?ãWÔ�Ü0BòØ?à Ö�Ü?Ú-á�Ô�Ø?Ú Ø�á0ã�Ü?Ú	í7Ö�Ø?à ÜZÞ&ú%à Þ�áXØ?à&Ô�Ø?ß�êOÕ á�Ú Ø�ú ã�ñ
9 `�T�Ü?Ú ÝOï�Ú j?õ�ã�Ü?Ú ã�Ü�Ü�`87<éTÞOõ?ß�ã�Ø?Õ ß�Ô�Ü?Ú7óTã�Ü�Ø
9 `%BòØ?ß�ê�Ü?Ú7ó�õ&Ö�`87<Ô?Õ ï�Õ ß�Ý�ó�õ&Ö
9 `IÓ�ÞOõ?Ú7Õ Ö8ãWÕ Ö�á�Ô�ÜJh�Ø?Ú ãWß�Ü?Ú7ó�Ü�ãWÚ7Õ Ü?ó�ÜJTOÕ Þ?Ö�â�Ô8j?Ú Ü?ß?â�Ø?Ú7ïi`87?ã�ÞOõ?Ú7Õ Ö8ãFâ�Ø?Ú ãWß�Ü?Ú-Ø�áXáXÞOé�éTÞ�ê�Ø�ãWÕ ÞOßZØ�ã6ãWÔ�ÜJTOÕ Þ?Ö�â�Ô�Ü?Ú ÜJh�Ø?Ú7ï
9 `��0Ø�èTÕ ß�Ü?ß?à Ü?Ô?Ú7â�ú/Ø�êQTOà ÞOß&Ö�`87<Õ ß�ú/ÞOÚ7éTØ�ãWÕ ÞOß*ãWÚ Ø?Õ à�Ø?ó�ÞOõ�ã	Ø�÷�Ø?à Ø?ß�á�Ô�Ü&Ö
9 `8ÿ	ó�Ü?ß�ã�Ü?õ�Ü?ÚfTOÕ Þ?Ö�â�Ô8j?Ú Ü?ß?â�Ø?Ú7ï _ í�TOÕ Þ?Ö�â�Ô�Ü?Ú Ükh�Ø?Ú7ïøÿ<ê&÷�Ü?ß�ãWõ?Ú Ü�ñ37Zÿ<ê&÷�Ü?ß�ãWõ?Ú Ü°è�Ü�Ü?ïXÖ Ø?ß�ê×ê�Ø�ö�Ö ú/ÞOÚ�Ö�á�Ô�Þ�ÞOà

á�à Ø&Ö0Ö�Ü&Ö0ð�ú/Ø?é�Õ à Õ Ü&ÖØ?ß�ê�ÝOõ�Ü&Ö8ã7Ö*Õ ß�ãWÔ�Ü�ó�Õ Þ?Ö�â�Ô�Ü?Ú Ü�â�Ø?Ú7ï�èTÕ ãWÔZè�Ü?à à�Ü�êOõ�áXØ�ã�Ü�ê�áXÞ�Ø�á�Ô�Ü&Ö�ã�ÞòÕ ß�ã�Ü?Ú7éTÜ�êOÕ Ø�ã�Ü�ß�Ø�ãWõ?Ú Ü
Ø?ß�ê3á�õ?à ãWõ?Ú Ø?à&Ô�Ü?Ú7Õ ã�Ø�Ý�ÜOë�6õ?à Õ ß�Ø?Ú ö	h�Ú Þ�êOõ�á0ã7Ö87

9 `�ODÕ Ü�ïml?Ö8ãWà Õ á�Ô�ÜHPOÕ Ö8ã�Ü)n�í/ãWÔ�Ü�áXØ&Ö�Ü�Þ&ú	ê�Ü?à Õ ÝOÔ�ã7Ö�ñ�Õ Ö�Ø?ß�Õ ß?Õ ãWÕ Ø�ãWÕ ÷�Ü*ú/ÞOÚDó�Ü�ã/ã�Ü?Ú-êOÕ Ú Ü�á0ãFéTØ?Ú7ï0Ü�ãWÕ ß�Ý3Þ&ú%à Þ�áXØ?à&Ú7õ?Ú Ø?à�Ø?ß�ê
ú/Ø?Ú7é â�Ú Þ�êOõ�á0ã7ÖlÞ&ú*ãWÔ�Ü ó�Õ Þ?Ö�â�Ô�Ü?Ú Ü â�Ø?Ú7ï�ëDÓ6Ô�Ü _ P)l?Ö8ãWà Õ á�Ô�ÜoPOÕ Ö8ã�Ü)n�Õ ÖòØ è�Þ�Þ�ê�Ü?ß áXØ&Ö�Ü&ð�úzÕ à à Ü�êøèTÕ ãWÔ á�õ?à Õ ß�Ø?Ú ö
Ö�â�Ü�á�Õ Ø?à Õ ãWÕ Ü&Ö�ë�ÿ	à à&â�Ú Þ�êOõ�á0ã7Ö�áXÞOéTÜZêOÕ Ú Ü�á0ãWà öTúzÚ ÞOé×Ø*ú/Ø?Ú7é�ë

9 `%BòØ?à Ö�Ü?Ú/Ö8ã�ÞOà 
i`87í�h�Ú7Õ ê�Ü Þ&ú$ãWÔ�Ü'BòØ?à Ö�Ü?Ú/Ö�ñ*Ó6Ô�Ü�ú/Ø?Ú7éTÜ?Ú/Ö�Þ&ú$ãWÔ�Üp�FÚ ÞEa�Ü&ÖHBòØ?à Ö�Ü?Ú ã�Ø?à%Ô�Ø�÷�Üyõ?ß?Õ ã�Ü�ê ã�Þ1éTØ?Ú7ï0Ü�ã
ãWÔ�Ü?Õ Úâ�Ú Þ�êOõ�á0ã7Ö0ð¦éTØ?Õ ß?à öòØrÖ�â�Ü�á�Õ Ø?à ð¦Ô?Õ ÝOÔlôOõ�Ø?à Õ ã/ö éTÞOõ?ß�ã�Ø?Õ ßlá�Ô�Ü�Ü&Ö�ÜOë�Ó6Ô�ÜH`%BòØ?à Ö�Ü?Ú/Ö8ã�ÞOà 
 _ Õ Ö�éTØ�ê�Ü�Õ ßrÖ�Ü�÷�Ü?ß
êOÕ ú ú/Ü?Ú Ü?ß�ãFéTÜ�Ø�ê�Þ&èÙê�Ø?Õ Ú7Õ Ü&Ö�ë

; ! ý � Ë Ð%$ ý Ï ÎÌ � Ñ	ÏOÑ5� Ë �ÊWÌOü�! � Ð�ü
Ñ5"Oü�Ì-Ê=<OÌ Î Ò
í�Ý�Þ�Þ�ê > ?Oó�Ø�ê @ ñ

> qDÕ ÝOÔ�Õ ê�Ü?ß�ãWÕ úzÕ áXØ�ãWÕ ÞOßZÞ&ú-ãWÔ�Ü�â�ÞOâ�õ?à Ø�ãWÕ ÞOß*èTÕ ãWÔ*ãWÔ�Ü�ó�Õ Þ?Ö�â�Ô�Ü?Ú Ü�â�Ø?Ú7ï
> �¦ÞOÚ Ü�â�Ú Þ�êOõ�á0ã7Ö�ÞOÚ7Õ ÝOÕ ß�Ø�ã�Ü*úzÚ ÞOéîãWÔ?Õ Ö$Õ ß?Õ ãWÕ Ø�ãWÕ ÷�Ü
> Ó6Ô�ÜZ÷�Ø?à à Ü�öZÖ�õ?â�â�ÞOÚ ã7Ö�Ø�Ö�õ&Ö8ã�Ø?Õ ß�Ø?ó�à Ü&ð�Ö�Þ&ú ã6ã/ö�â�ÜZÞ&ú-ã�ÞOõ?Ú7Õ Ö�éåÕ ßZáXÞOß�ú/ÞOÚ7é�Õ ã/öTèTÕ ãWÔ*ãWÔ�ÜZê�Ü&Ö�Õ Ú Ü�ê�à Ü�Ø�êOÕ ß�Ý3áXÞOß�áXÜ?â�ã

Ø?ß�ê�õ&Ö�Ü&Ö�Ö8ö�ß�Ü?Ú ÝOÕ Ü&Ö¦ãWÔ�Ø�ãDÖ�Ø�ú/Ü�ÝOõ�Ø?Ú ê�ãWÔ�ÜZÜ���Õ Ö8ã�Ü?ß�áXÜZÞ&ú-ãWÔ�Ü�â�ÞOâ�õ?à Ø�ãWÕ ÞOßOë
> B Õ ß?ß�Ü?ÚZÞ&úZãWÔ�Ür^?õ?Ú ÞOâ�Ü�Ø?ßÙâ�Ú7Õ 
0Üøú/ÞOÚ*ãWÔ�ÜÙéTÞ�ê�Ü?Ú7ß?Õ Ö�Ø�ãWÕ ÞOßyÞ&úZ÷�Õ à à Ø�Ý�Ü&Ö Õ ßøãWÔ�Üøö�Ü�Ø?Ú	-�()(�-yØ&Öòè�Ü?à àDØ&ÖòãWÔ�Ü

`D��ÞOé�é�õ?ß?Õ ã/ö�Þ&ú�ãWÔ�Ü�úzõ�ãWõ?Ú Ü*-�()()V _ ãWÕ ãWà Ü�Ø�è�Ø?Ú ê�Ü�ê�ó�ö�ãWÔ�Ü	`8ÿ	à à Õ Ø?ß�áXÜrÕ ß�ãWÔ�Ü�ÿ	à â�Ö�`3ß�Ü�ã/è�ÞOÚ7ïZÞOß�ãWÔ�Üró�Ø&Ö�Õ Ö*Þ&ú
Ø�á0ãWÕ ÷�Õ ãWÕ Ü&Ö¦ã�Þ&è�Ø?Ú ê?Ö�Ö�õ&Ö8ã�Ø?Õ ß�Ø?ó�à Ü�Ú Ü�ÝOÕ ÞOß�Ø?à�ê�Ü�÷�Ü?à ÞOâ�éTÜ?ß�ã8ë

> TOÚ Ø?ß�ê?ùWß�Ü�è×Ô?Õ ï�Õ ß�Ý�ß�Ü�ã/è�ÞOÚ7ï$í/è�Ü?à à&éTØ?Õ ß�ã�Ø?Õ ß�Ü�ê�Ö�Õ ÝOß&ùWâ�Þ?Ö8ãWÕ ß�Ý3Ø?ß�ê�éTØ?Ú7ïXÖ�ñ@ qDÕ ï�Õ ß�Ý�ã�ÞOõ?Ú7Õ Ö�éäÕ Ö*ß�Þ&ã¦õ�ãWÕ à Õ Ö�Ü�ê�Ü?ß�ÞOõ�ÝOÔOë(æOÕ ÝOß?Õ úzÕ áXØ?ß�ãWà ö�éTÞOÚ Ü�â�Þ&ã�Ü?ß�ãWÕ Ø?à�Õ ÖÖ8ãWÕ à à�ã�Þòó�ÜZã�Ø?â�â�Ü�ê<ë��/ã�Õ ÖTß�Ü�áXÜ&Ö0Ö�Ø?Ú ö
ã�Þ�Ö8ã�Ø?Ú ãFß�Ü�è×Õ ß?Õ ãWÕ Ø�ãWÕ ÷�Ü&ÖL[�Ü���Ø�á0ãWà ö3Õ ß*ãWÔ�Ü�Ö�Ü�á0ã�ÞOÚ-Þ&ú�6Õ Ø*ÿ	à â�Õ ß�ØOë
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ÿ�à Þ&ã	Þ&ú%Ú Ü�ÝOÕ ÞOß&Ö$Õ ß*ãWÔ�Ü*ÿ	à â�Ö$Ô�Ø�÷�Ü*ãWÔ�Ü�Ö�Ø?éTÜ�â�Þ&ã�Ü?ß�ãWÕ Ø?à�Ø&Ö¦ãWÔ�Ü��FÚ ÞEa�Ü&ÖLBòØ?à Ö�Ü?Ú ã�Ø?à ë�/ãFÕ Ö�Ø*÷�Ü?Ú ö*Ý�Þ�Þ�ê�â�à Ø�áXÜ*ã�Þ�Ö�Ô�Þ&è1ãWÔ?Õ Ö$ó�Ü&Ö8ãFâ�Ú Ø�á0ãWÕ áXÜZÜ���Ø?é�â�à Ü*ã�Þ3Þ&ãWÔ�Ü?ÚDÚ Ü�ÝOÕ ÞOß&Öí�ÞOÚ Ý�Ø?ß?Õ Ö�Ø�ãWÕ ÞOßZÞ&ú6Ü���á�õ?Ú/Ö�Õ ÞOß&Ö�ñ0ë

K&Ñ	ÊL�òÑ	ÊWÌ
Ë Ï(ÍWÑ	ÊD� ý Ð�Ë Ñ	Ï	Ò

è�è�èZë ÝOÚ Þ?Ö0Ö�Ü&Ö8è�Ø?à Ö�Ü?Ú ã�Ø?à ë Ø�ã í�ÞOß?à ö3Õ ß��	Ü?Ú7éTØ?ß�ñ�	Ü&Ö�á�Ô8j�ú ã7Ö0Ö8ã�Ü?à à ÜJTOÕ Þ?Ö�â�Ô8j?Ú Ü?ß?â�Ø?Ú7ïI�FÚ ÞEa�Ü&ÖLBòØ?à Ö�Ü?Ú ã�Ø?à
d�Ø�Ý�êOó�Ü?Ú Ý?Ö8ãWÚWë�-�X�-&ð(ÿ-ùe&)X�-Z1�Ó6Ô�s?Ú7Õ ß�Ý�Ü?Ú7ó�Ü?Ú Ý
Ó U .�V�íR(&ñi4)4)4�(J-�()V)&)(�ðt U .�V�íR(&ñi4)4)4�(J-�()V)X)(�ð ó�Õ Þ?Ö�â�Ô�Ø�Ü?Ú Ü?ß?â�Ø?Ú7ïu\�ÝOÚ Þ?Ö0Ö�Ü&Ö8è�Ø?à Ö�Ü?Ú ã�Ø?à ë Ø�ã

�
�
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BòØ?ß�ê�Ü?Ú ê)lOÚ ú/Ü?Ú%í `�qDÕ ï�Õ ß�Ý�÷�Õ à à Ø�Ý�Ü&Ö _ ñ�Õ ÖØ�÷�ÞOà õ?ß�ã�Ü�Ü?Ú6ú/Ü�ê�Ü?Ú Ø�ãWÕ ÞOß�Þ&úFß?õ?éTÜ?Ú ÞOõ&Ö�ÿ	õ&Ö8ãWÚ7Õ Ø?ßZã�ÞOõ?Ú7Õ Ö�éçÚ Ü�ÝOÕ ÞOß&Ö�èTÕ ãWÔZãWÔ�Ü
Ø?Õ êlÞ&úFãWÔ�Ü�Þ&ú úzÕ á�Õ Ø?à�ÿ	õ&Ö8ãWÚ7Õ Ø?ß�ã�ÞOõ?Ú7Õ Ö�éìéTØ?Ú7ï0Ü�ãWÕ ß�Ý�ó�Þ�ê&ö(ëS�/ãÕ Ö*Ø�áXÞ?ù�ÞOâ�Ü?Ú Ø�ãWÕ ÞOß�Ø?ß�ê�ó�Þ�ÞOï�Õ ß�Ý�â�à Ø�ã/ú/ÞOÚ7éåú/ÞOÚ¦Ô?Õ ï�Õ ß�Ý
Þ&ú ú/Ü?Ú/Ö�ë

û<Ì-Ê�Ê�Ë Ð�Ñ	Ê�Ë ÌOü
ý Ï Î�þ ý ÊzÐ�Ë ÌOüOÒ

ÿ	à à�Þ&÷�Ü?Ú<ÿ	õ&Ö8ãWÚ7Õ ØOë

É6Ñ Î Ë ÌOü3Ë Ï
���Oý Ê��-Ì	Ò

ÿ	õ&Ö8ãWÚ7Õ Ø*ã�ÞOõ?Ú7Õ Ö�éåéTØ?Ú7ï0Ü�ãWÕ ß�Ý3ÞOÚ Ý�Ø?ß?Õ Ö�Ø�ãWÕ ÞOß&ð�.�&Zã�ÞOõ?Ú7Õ Ö8ã	Þ&ú úzÕ áXÜ&Ö$Õ ßYXZÿ	õ&Ö8ãWÚ7Õ Ø?ß�Ú Ü�ÝOÕ ÞOß&ÖíWéTØ?ß�ö3Õ ß*÷�Õ à à Ø�Ý�Ü&Ö�ñ0ë
��Þ�ÞOâ�Ü?Ú Ø�ãWÕ ÞOßøèTÕ ãWÔr�0Þ&è�Ø1íWÔ?Õ ï�Õ ß�Ýîó�Þ�Þ&ã7Ö�ñWð�P�Ø&Ö8ãWß�Ü?Ú vew�Ô?à Ü?Ú Mi�FÕ Ý�Ø&Ö�â�ÞOÚ ã�í7Ö�â�ÞOÚ ã7ÖrÜ�ôOõ?Õ â�éTÜ?ß�ã�ñWð0�0Ø?Ú áXØ í�ÞOõ�ã�ê�Þ�ÞOÚ ñWðBòØ?ß�ê�Ü?Ú7éTØ�Ý�Ø8
�Õ ß3íWÔ?Õ ï�Õ ß�Ý�éTØ�Ý�Ø8
�Õ ß�Ü�ñ%Ø?ß�ê�ãWÔ�Ü�Õ ß�ã�Ü?Ú7ß�Ü�ãFâ�à Ø�ã/ú/ÞOÚ7éîè�è�èZë Ú Ø�ê?ù/è�Ø?ß�ê�Ü?Ú7ßOë ê�ÜOë

� Ê�Ë �DË Ï ý Ï Î
ý Ë �òü*Ñ�ÍDÐ � ÌÌ�� þ Ì-Ê�Ë �òÌ-Ï(Ð�Ò

ÿláXÞOé�éTÞOß�â�à Ø�ã/ú/ÞOÚ7éîú/ÞOÚ<ã�ÞOõ?Ú7Õ Ö8ã	ê�Ü&Ö8ãWÕ ß�Ø�ãWÕ ÞOß&Ö$Õ ßZÞOÚ ê�Ü?Ú<ã�Þ3Þ&ú ú/Ü?ÚDÔ?Õ ï�Õ ß�Ý�â�Ø�á�ï0Ø�Ý�Ü&Ö�Ø�ã	ØZÝ�Þ�Þ�ê�â�Ú7Õ áXÜOë

� � Ë Ì-Ï(Ð�ü
Ï!�#"OÌ-Ê ý Ï ÎÐ%$ þ ÌOüOÒ

ÿ	à à�áXØ�ã�Ü�Ý�ÞOÚ7Õ Ü&Ö�Ø?Ú ÜZÞ&ú ú/Ü?Ú Ü�ê7?úzÚ ÞOéåà Ü&Ö0Ö�áXÞOé$ú/ÞOÚ ã�Ø?ó�à Ü�õ?âTã�Þ�ãWÔ�Ü�ó�Ü&Ö8ã	áXÞOé$ú/ÞOÚ ãFà Ü�÷�Ü?à&Õ ß*ãWÔ�Ü*è�Ü?à à ß�Ü&Ö0Ö�Ö�Ü�á0ã�ÞOÚWë

6	ÊWÑ � ÌOü�ü*ü�Ì(Ð! þ Ò Ó6Ô�Ü*ú/ÞOà à Þ&èTÕ ß�Ý3Ø?Ú ÜZÞ&ú ú/Ü?Ú Ü�ê7
9 ODÕ ú ú/Ü?Ú Ü?ß�ã7ð�Ö�â�Ü�á�Õ Ø?à&Ô?Õ ï�Õ ß�Ý�â�Ø�á�ï0Ø�Ý�Ü&Ö3x
9 q-Þ&ã�Ü?à Ö3x
9 �Fõ�Ü&Ö8ãWÔ�ÞOõ&Ö�Ü&Ö3x
9 h�Ú7Õ ÷�Ø�ã�Ü�à Ø?ß�êOà ÞOÚ ê?Ö3x
9 qDõ�ã7Ö0ð-Õ ß?ß&Ö�Ø?ß�ê�ö�ÞOõ�ãWÔ�Ô�Þ?Ö8ã�Ü?à Ö3x
9 q-ÞOà Õ ê�Ø�ö*Ø?â�Ø?Ú ãWéTÜ?ß�ã7Ö3x
9 T�Þ�Ø?Ú êOÕ ß�Ý�Ô�ÞOõ&Ö�Ü&Ö3x
9 t�Ø?Ú7é*Ö�ë

; ! ý � Ë Ð%$ ý Ï ÎÌ � Ñ	ÏOÑ5� Ë �ÊWÌOü�! � Ð�ü
Ñ5"Oü�Ì-Ê=<OÌ Î Ò
í�Ý�Þ�Þ�ê > ?Oó�Ø�ê @ ñ

> ^?ß?Ô�Ø?ß�áXÜ�ê�à Þ�áXØ?à&Ô?Õ ï�Õ ß�Ý�ã�ÞOõ?Ú7Õ Ö�é�ë> Ó�ÞOõ?Ú7Õ Ö8ã$ê�Ü&Ö8ãWÕ ß�Ø�ãWÕ ÞOß&Ö�Ø?ß�ê Ø�áXáXÞOé�éTÞ�ê�Ø�ãWÕ ÞOß ó�Ü?ß�Ü�úzÕ ã�úzÚ ÞOéìØráXÞOé�éTÞOß éTØ?Ú7ï0Ü�ãWÕ ß�Ýøâ�à Ø�ã/ú/ÞOÚ7é íWâ�Ú Ü&Ö�Ü?ß�áXÜrÞOß
ãWÔ�Ü0BòÜ?ó*Ø?ß�ê�ó�Þ�ÞOï�Õ ß�Ý3ÞOâ�â�ÞOÚ ãWõ?ß?Õ ãWÕ Ü&Ö�ñ0ë

> ��Ø?ß�Ö8ãWÕ à à&ó�ÜZÜ���â�Ø?ß�ê�Ü�êY[�Ø?ßZØ�ê&÷�Ø?ß�ã�Ø�Ý�ÜZ7(ÝOÚ Ü�Ø�ãFâ�Þ&ã�Ü?ß�ãWÕ Ø?à ë@ ��Ø?ßøÖ8ãWÕ à àFó�Ü Ü���â�Ø?ß�ê�Ü�êy[ Ø êOÕ Ö�Ø�ê&÷�Ø?ß�ã�Ø�Ý�ÜZ7$ß�ÞOß&ùWÚ Ü?â�Ú Ü&Ö�Ü?ß�ã�Ø�ãWÕ ÷�Ü�ú/ÞOÚ$Ø?à à6Þ&ú$ÿ	õ&Ö8ãWÚ7Õ ØøíWß�ÞOß&ùWéTÜ?é�ó�Ü?Ú/ÖréTØ�ö
Ô�Ø�÷�ÜZØZÝ�Þ�Þ�ê�Ô?Õ ï�Õ ß�Ý�Õ ß�úzÚ Ø&Ö8ãWÚ7õ�á0ãWõ?Ú Ü*ã�Þ�Þ3ÞOÚ-Ü�÷�Ü?ßZØ�ó�Ü�ã/ã�Ü?Ú-ÞOß�Ü�ñ0ë

@ O-Ü�úzÕ á�Õ ã7Ö$Õ ß*ãWÔ�Ü�Ô?Õ ï�Õ ß�Ý?ùWÕ ß�úzÚ Ø&Ö8ãWÚ7õ�á0ãWõ?Ú ÜZØ?Ú Ü�Ö8ãWÕ à à&â�Ú Ü&Ö�Ü?ß�ã8ë
É6Ì-Ï ��� � ý ÊDC�Ë ÏE�Ì � Ì�òÌ-Ï(Ð�üTÐ �Oý Ð
� Ñ5! � Î "OÌ*!Oü�Ì ÎÍWÑ	Ê5F�Ë ýHG � þ Ë Ï ý Ò

��Ü?Ú ö*Ý�Þ�Þ�ê�à Ø?ó�Ü?à�èTÕ ãWÔZØ�Ô?Õ ÝOÔ&ù�ôOõ�Ø?à Õ ã/öZÖ8ãWÚ7õ�á0ãWõ?Ú Ü&ð(èTÔ?Õ á�ÔZáXØ?ß�ó�Ü�õ&Ö�Ü�ê�ú/ÞOÚS�6Õ Ø*ÿ	à â�Õ ß�ØZáXÞ�ÞOâ�Ü?Ú Ø�ãWÕ ÞOßOë�6Õ Ø*ÿ	à â�Õ ß�Ø�â�Ø�á�ï0Ø�Ý�Ü&Ö�áXØ?ß�ó�ÜZÞ&ú ú/Ü?Ú Ü�ê3Ü�ú ú/Ü�á0ãWÕ ÷�Ü?à ö*ÞOß*ãWÔ?Õ Ö$â�à Ø�ã/ú/ÞOÚ7é�ë

K&Ñ	ÊL�òÑ	ÊWÌ
Ë Ï(ÍWÑ	ÊD� ý Ð�Ë Ñ	Ï	Ò

è�è�èZë è�Ø?ß�ê�Ü?Ú ê�Þ�Ü?Ú ú/Ü?ÚWë Ø�ã
w�Ö8ã�Ü?Ú7Ú Ü?Õ á�Ô&ÖLBòØ?ß�ê�Ü?Ú ê)lOÚ ú/Ü?Ú/ð]	ß�ã�Ü?Ú è�ÞOà à Ø?ß?Õ Ý�Ü?Ú6æ&ãWÚ Ø�a�Ü	4�V�ð(ÿ-ù�+�4�()(��6Õ à à Ø�á�Ô�Wß�ú/Þ?ù�q-Þ&ãWà Õ ß�ÜZ7 U .�V�íR(&ñe.E-�.E-gM�-)4�X�4�VS1�ðt U .�V�íR(&ñe.E-�.E-gM�-Z1:&)&	V)(�ð è�Ø?ß�ê�Ü?Ú ê�Þ�Ü?Ú ú/Ü?ÚR\3ã�Ø�Þ<ë Ø�ã
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Ó6Ô�Ü'^?õ?Ú ÞOâ�Ø2BòØ?ß�ê�Ü?Ú7Ô�Þ&ã�Ü?à Ö�í�^?õ?Ú ÞOâ�Ü'qDÕ ï�Õ ß�Ý Ô�Þ&ã�Ü?à Ö�ñ$Ø?Ú ÜlØ?ßlÜ���Ø?é�â�à ÜlÞ&ú�áXÞ�ÞOâ�Ü?Ú Ø�ãWÕ ÞOß�ó�Ü�ã/è�Ü�Ü?ß�Ô�Þ&ã�Ü?à Ö�ëOÓ6Ô�Ü�ö
éTØ?Ú7ï0Ü�ã6ãWÔ�Ü?é*Ö�Ü?à ÷�Ü&Ö�Ø&Ö�Ö�â�Ü�á�Õ Ø?à Õ Ö8ã7Ö¦ú/ÞOÚ-Ü���á�Õ ãWÕ ß�Ý�éTÞOõ?ß�ã�Ø?Õ ßZØ?ß�ê�ß�Ø�ãWõ?Ú ÜZØ�ê&÷�Ü?ß�ãWõ?Ú Ü&Ö�ë
Ó6Ô�Üøõ?ß?Õ ôOõ�Ü?ß�Ü&Ö0Ölà Õ Ü&ÖlÕ ß ãWÔ�Ü ú/Ø�á0ã$ãWÔ�Ø�ã$ãWÔ�Ü�ö Ø?Ú Ü ú/Þ�á�õ&Ö�Ü�ê ã�Þ ØøÔ?Õ ÝOÔ&ù�Ü?ß�ê Ô?Õ ï�Õ ß�Ý â�õ?ó�à Õ áòØ?ß�ê ãWÔ�Ø�ã$ãWÔ�Ü�ölè�ÞOÚ7ï
ã�Þ�Ý�Ü�ãWÔ�Ü?Ú<èTÕ ãWÔ�â�Ü�ÞOâ�à Ü�à Õ ÷�Õ ß�Ý3Ø?ß�ê�è�ÞOÚ7ï�Õ ß�Ý�Õ ß*ãWÔ�Ü*ÿ	à â�Ö¦ã�Þ�â�Ú Þ&÷�Õ ê�Ü�Ô?Õ ÝOÔ�Ô?Õ ï�Õ ß�Ý3ôOõ�Ø?à Õ ã/ö(ë

û<Ì-Ê�Ê�Ë Ð�Ñ	Ê�Ë ÌOü
ý Ï Î�þ ý ÊzÐ�Ë ÌOüOÒ

ÿ	õ&Ö8ãWÚ7Õ Ø&ð�æ&èTÕ ã�
0Ü?Ú7à Ø?ß�ê?ðZ�/ã�Ø?à ö�í7æ�ÞOõ�ãWÔTÓOö�Ú ÞOà ñ%Ø?ß�ê	�	Ü?Ú7éTØ?ß�ö�íWß�Þ&ãFÕ ßJT�Ø�÷�Ø?Ú7Õ Ø�ñ0ë

É6Ñ Î Ë ÌOü3Ë Ï
���Oý Ê��-Ì	Ò

�%èTßJ^?õ?Ú ÞOâ�Ø0BòØ?ß�ê�Ü?Ú7Ô�Þ&ã�Ü?à Ö$éTØ?Ú7ï0Ü�ãWÕ ß�Ý3Ø&Ö0Ö�Þ�á�Õ Ø�ãWÕ ÞOßOë�Wß?Õ ãWÕ Ø�ã�ÞOÚi7S^�á�ï�ï0Ø?Ú ã �¦Ø?ß�êOà Ü?Ú	í���Ø?Ú7Õ ß�ãWÔ?Õ Ø?ß�Ô�Þ&ã�Ü?à ñ0ë)&�-�éTÜ?é�ó�Ü?Ú/Ö$Õ ß*ã�Þ&ã�Ø?à ë
� Ê�Ë �DË Ï ý Ï Î
ý Ë �òü*Ñ�ÍDÐ � ÌÌ�� þ Ì-Ê�Ë �òÌ-Ï(Ð�Ò

�Wß�á�Ú Ü�Ø&Ö�ÜøãWÔ�ÜÙâ�Þ&è�Ü?ÚZÞ&ú3Ö�õ?é�éTÜ?Ú*ã�ÞOõ?Ú7Õ Ö�é*ðèTÔ?Õ á�Ôyê�Þ�Ü&Ö ß�Þ&ã�Ô�ÞOà êyãWÔ�ÜyÖ8ãWÚ ÞOß�Ý°â�Þ?Ö�Õ ãWÕ ÞOßøÜ?ß�� Þ&ö�Ü�ê°ó�ö èTÕ ß�ã�Ü?Ú
ã�ÞOõ?Ú7Õ Ö�é�ë�Ó6Ô�ÜZÝOõ�Ü&Ö8ãDÖ�Ô�Ø?à à&ó�Ü?ß�Ü�úzÕ ã6úzÚ ÞOé Ö8ã�Ø?ß�ê�Ø?Ú ê?Ö¦ãWÔ�Ø�ã	Ü?ß&Ö�õ?Ú ÜZØZáXÞOé$ú/ÞOÚ ã�Ø?ó�à Ü�Ô?Õ ï0ÜOë

� � Ë Ì-Ï(Ð�ü
Ï!�#"OÌ-Ê ý Ï ÎÐ%$ þ ÌOüOÒ

�¦Þ?Ö8ã q-Þ&ã�Ü?à Ö$Ô�Ø�÷�ÜYV�ÞOÚS.�Ö8ã�Ø?Ú/Ö�ë

6	ÊWÑ � ÌOü�ü*ü�Ì(Ð! þ Ò 1�(�é�Õ ß?Õ é�õ?é Ö8ã�Ø?ß�ê�Ø?Ú ê?Ö87
9 �Wß�êOÕ ÷�Õ êOõ�Ø?à�áXØ?Ú Ü)x
9 æOâ�à Ü?ß�êOÕ ê�à Ø?ß�ê?Ö�áXØ?â�Ü&Ö3x
9 q-ÞOà Õ ê�Ø�ö�Ö$ó�ö3Ô?Õ ï�Õ ß�Ý�â�Ú Þ&ú/Ü&Ö0Ö�Õ ÞOß�Ø?à Ö3x
9 qDÕ ï�Õ ß�Ý3Ø?ß�ê�ã�ÞOõ?Ú7Õ ß�Ý�â�Ú Þ�ÝOÚ Ø?é�éTÜ&Ö3x
9 ^�ôOõ?Õ â�éTÜ?ß�ãFÚ Ü?ß�ã�Ø?à x
9 qDÕ ï�Õ ß�Ý�Õ ß�ú/ÞOÚ7éTØ�ãWÕ ÞOß�Ö8ã�Ø?ß�ê�x
9 qDÕ ï�Õ ß�Ý�ã�Ø���Õ�Ø?ß�ê�Ô?Õ ï�Õ ß�Ý�ó�õ&Ö3x
9 A(Ü?à Ø���Ø�ãWÕ ÞOß)x
9 ^?ß�� Þ&ö�Ø?ó�à Ü&ð-Ô�Ü�Ø?à ãWÔ�ö*á�õ?Õ Ö�Õ ß�Ü)x
9 h�Ú Þ&ã�Ü�á0ãWÕ ÞOßZÞ&ú%ß�Ø�ãWõ?Ú ÜZØ?ß�ê3Ü�áXÞOà Þ�Ý&ö(ë

; ! ý � Ë Ð%$ ý Ï ÎÌ � Ñ	ÏOÑ5� Ë �ÊWÌOü�! � Ð�ü
Ñ5"Oü�Ì-Ê=<OÌ Î Ò
í�Ý�Þ�Þ�ê > ?Oó�Ø�ê @ ñ

> �Wß�á�Ú Ü�Ø&Ö�Õ ß�Ý�ãWÔ�Ü*÷�Ø?à õ�ÜZÞ&ú%à Þ�áXØ?à&Ô?Õ ï�Õ ß�Ý�ã�ÞOõ?Ú7Õ Ö�éîãWÔ?Ú ÞOõ�ÝOÔ�Ô�Þ&ã�Ü?à&Õ ß?Õ ãWÕ Ø�ãWÕ ÷�Ü> q-Þ&ã�Ü?à Ö$â�Ú Þ&úzÕ ã6ãWÔ?Ú ÞOõ�ÝOÔZØZáXÞOé�éTÞOß�éTØ?Ú7ï0Ü�ãWÕ ß�Ý�â�à Ø�ã/ú/ÞOÚ7é íWÕ ß�ã�Ü?Ú7ß�Ü�ã	Ø?ß�ê3êOÕ Ú Ü�á0ãFó�Þ�ÞOï�Õ ß�Ý�ñ
@ O-Ø?ß�Ý�Ü?Ú-Þ&ú-ã�Þ�Þ�é�õ�á�ÔZáXÞOé�â�Ü�ãWÕ ãWÕ ÷�Ü?ß�Ü&Ö0Ö�Ø?ß�ê�éTÜ?é�ó�Ü?Ú/Ö�Ô?Õ â3Ú Ü&Ö8ãWÚ7Õ á0ãWÕ ÞOß&Ö

É6Ì-Ï ��� � ý ÊDC�Ë ÏE�Ì � Ì�òÌ-Ï(Ð�üTÐ �Oý Ð
� Ñ5! � Î "OÌ*!Oü�Ì ÎÍWÑ	Ê5F�Ë ýHG � þ Ë Ï ý Ò

�	Þ�Þ�êÛà Ø?ó�Ü?à ð�èTÔ?Õ á�Ôîè�ÞOÚ7ïXÖyÞOß×Øåâ�Ú7Õ ÷�Ø�ã�Ü×Ü�áXÞOß�ÞOé$ö ó�Ø&Ö�Õ Ö�ëg�6Õ Øîÿ	à â�Õ ß�Øåß�Ü�Ü�ê?Ö Ö�õ�á�Ôåâ�à Ø�ã/ú/ÞOÚ7é*Öøú/ÞOÚf-)z&ùRV�z
Ø�áXáXÞOé�éTÞ�ê�Ø�ãWÕ ÞOß&ð(ö�ÞOõ�ãWÔ�Ô�Þ?Ö8ã�Ü?à Ö�Ø?ß�ê3áXØ?é�â�Õ ß�Ý3ÝOÚ ÞOõ?ß�ê?Ö�ë

K&Ñ	ÊL�òÑ	ÊWÌ
Ë Ï(ÍWÑ	ÊD� ý Ð�Ë Ñ	Ï	Ò

è�è�èZë è�Ø?ß�ê�Ü?Ú7Ô�Þ&ã�Ü?à Ö�ë áXÞOé íR�Wß��	Ü?Ú7éTØ?ß&ð^?ß�ÝOà Õ Ö�ÔZØ?ß�êJ�/ã�Ø?à Õ Ø?ß�ñ^?õ?Ú ÞOâ�Ø0BòØ?ß�ê�Ü?Ú7Ô�Þ&ã�Ü?à Ö0ðh�Þ?Ö8ã/ú/Ø�á�Ô21�()(�ð(ÿ-ù�+�X)X)V	�WÚ/Ö�á�Ô�Ü?ß&ð Ü?õ?Ú ÞOâ�Ø�\3è�Ø?ß�ê�Ü?Ú7Ô�Þ&ã�Ü?à Ö�ë áXÞOé
�
�
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A(Ø?ß�ê�Þ ÿ<áXá�õ�Ü?Õ à	í `%BòÜ?à áXÞOéTÜøÕ ßøÔ?Õ ï�Õ ß�Ý _ ñ�Õ Ö�Øøß�Ø�ãWÕ ÞOß�Ø?àDâ�Ú Þ�ÝOÚ Ø?é�éTÜ ú/ÞOÚ�ãWÔ�Ü�ÞOÚ Ý�Ø?ß?Õ Ö�Ø�ãWÕ ÞOß�Þ&ú$Ø�áXáXÞOé�éTÞ�ê�Ø�ãWÕ ÞOß
Þ&ú ú/Ü?Ú/Ö�Ø?Õ é�Õ ß�Ý3Ø�ãDÖ�Ø�ãWÕ Ö8ú ö�Õ ß�Ý�ãWÔ�Ü*÷�Ø?Ú7Õ ÞOõ&Ö�Ü���â�Ü�á0ã�Ø�ãWÕ ÞOß&Ö�Þ&ú%Ô?Õ ï0Ü?Ú/Ö�Ø?ß�ê�è�Ø?à ï0Ü?Ú/Ö�ë

û<Ì-Ê�Ê�Ë Ð�Ñ	Ê�Ë ÌOü
ý Ï Î�þ ý ÊzÐ�Ë ÌOüOÒ

ÿ	à â�Ö0ðh�Ú Þ&÷�Ü?ß�áXÜ&ðh�ö�Ú Ü?ß�Ü�Ü&Ö0ð�¦Ø&Ö0Ö�Õ ú���Ü?ß�ãWÚ Ø?à ð�d�õ?Ú Ø&ðTOÚ7Õ ã/ã�Ø?ß�ö�ð�BòÜ&Ö8ã�Ü?Ú7ßJ�0ÞOÕ Ú Ü&ð�	Õ {�÷�Ú ÜOë

É6Ñ Î Ë ÌOü3Ë Ï
���Oý Ê��-Ì	Ò

A(Ø?ß�ê�Þlÿ<áXá�õ�Ü?Õ à<Õ ÖZØ Ú Ü�ÝOÕ Ö8ã�Ü?Ú Ü�êlãWÚ Ø�ê�Ü?éTØ?Ú7ïZãWÔ�Ø�ã$ó�Ü?à ÞOß�Ý?Ö*ã�ÞlãWÔ�Ü#A(Ø?ß�ê�Þlÿ<áXá�õ�Ü?Õ à(Ø&Ö0Ö�Þ�á�Õ Ø�ãWÕ ÞOßOë(Ó6Ô�Ürà Ø�ã/ã�Ü?Ú�Õ Ö*Ø?ß
Ø&Ö0Ö�Þ�á�Õ Ø�ãWÕ ÞOßlÞ&ú¦÷�Ø?Ú7Õ ÞOõ&Ö3Ö8ãWÚ7õ�á0ãWõ?Ú Ü&Ö�áXÞOé�â�Ü�ã�Ü?ß�ãTÕ ßòãWÔ�Ülê�Ü�÷�Ü?à ÞOâ�éTÜ?ß�ã�Þ&úÔ?Õ ï�Õ ß�ÝrØ?ß�ê ß�Ø�ãWõ?Ú ÜòØ�á0ãWÕ ÷�Õ ãWÕ Ü&Ö3í��FÚ Ø?ß�ê�Ü
Ó6Ú Ø�÷�Ü?Ú/ÖD|�Ü3ê�Ü&Ö�ÿ	à â�Ü&ÖI�-ÓOÿ Õ ßZãWÔ�ÜZÿ	à â�Ö0ðZ�FÚ Ø?ß�ê�Ü&Ö¦Ó6Ú Ø�÷�Ü?Ú/ÖD|�Ü&Ö�êOõ�d�õ?Ú ØY�-ÓEdTÕ ßZãWÔ�Ü�d�õ?Ú Ø&ðZ�6Ô�Ø?é�Õ ß�Ø�Õ ßZãWÔ�ÜH�¦Ø&Ö0Ö�Õ ú
��Ü?ß�ãWÚ Ø?à ð�A(Ø?ß�ê�ÞOß?ß8|�Ü&Ögh�ö�Ú |?ß8|�Ü?ß?ß�Ü&Ö$í�ê�Þ�Ü&Ö�ß�} ãDÜ���Õ Ö8ãDØ?ß�ö�éTÞOÚ Ü�ñWðOÿ-Ö0Ö�Þ�á�Õ Ø�ãWÕ ÞOßHTOÚ Ü�ã�ÞOß?ß�ÜZê�Ü&Ö:A(Ü?à Ø?Õ Ö�Ü�ãe�/ãWÕ ß8|?Ú Ø?Õ Ú Ü&Ö
ÿ5TEAE�FÕ ßJTOÚ7Õ ã/ã�Ø?ß�ö�ð�BòÜ&Ö8ã�Ü?Ú7ßJ�0ÞOÕ Ú ÜJA(Ü�ÝOÕ ÞOß�Ø?àXÓ�ÞOõ?Ú7Õ Ö�é~��ÞOé�é�Õ ã/ã�Ü�Ü&ðA(Ø?ß�ê�Þ?ù��	Õ {�÷�Ú Ü�ñ0ë

� Ê�Ë �DË Ï ý Ï Î
ý Ë �òü*Ñ�ÍDÐ � ÌÌ�� þ Ì-Ê�Ë �òÌ-Ï(Ð�Ò

Ó6Ô�ÜkA(Ø?ß�ê�Þ�h�à õ?éTÜ í `�Ô?Õ ï�Õ ß�ÝçÕ ß°ú/Ü�Ø�ãWÔ�Ü?Ú/Ö _ ñ à Ø?ó�Ü?à�è�Ø&Öøá�Ú Ü�Ø�ã�Ü�ê×úzÕ Ú/Ö8ã Õ ß�13+)+�V�ë�Ó6Ô�Ü°Ø?Õ é è�Ø&Ö ã�Þ×Þ&ú ú/Ü?Ú�Ø?ß
Ø?à ã�Ü?Ú7ß�Ø�ãWÕ ÷�ÜZã/ö�â�Ü�Þ&ú	Ø�áXáXÞOé�éTÞ�ê�Ø�ãWÕ ÞOßZã�ÞòÔ?Õ ï0Ü?Ú/Ö¦èTÕ Ö�Ô?Õ ß�Ý�ã�Þ3êOÕ Ö�áXÞ&÷�Ü?Ú-Ø?ßZØ?Ú Ü�Ø*èTÕ ãWÔ*ú/Ø?é�Õ à ö*ÞOÚ<úzÚ7Õ Ü?ß�ê?Ö0ð�Ö8ã�Ø�ö�Õ ß�Ý3Ø�ã
Ø áXÞOé$ú/ÞOÚ ã�Ø?ó�à Ü â�à Ø�áXÜ Ø�ãZÝ�Þ�Þ�êyôOõ�Ø?à Õ ã/ö ú/ÞOÚ÷�Ø?à õ�ÜZ7éTÞOÚ Ü áXÞOé$ú/ÞOÚ ã7ð$ó�Ü�ã/ã�Ü?Úè�Ü?à áXÞOéTÜ Ø?ß�êyÖ�Ü?Ú ÷�Õ áXÜ&Ö�ë	Ó6Ô�Ü�ö�Ø?Ú Ü
Ý�Ü?ß�Ü?Ú Ø?à à öøÜ&Ö8ã�Ø?ó�à Õ Ö�Ô?éTÜ?ß�ã7ÖlèTÕ ãWÔyØÙà Þ&ã3Þ&ú�á�Ô�Ø?Ú Ø�á0ã�Ü?Ú*èTÔ�Þ?Ö�Ü1ó�Ü�êOÚ Þ�ÞOé*Ö�Ô�Ø�÷�ÜøÞOßøØ�÷�Ü?Ú Ø�Ý�Ü ú/ÞOõ?Ú3ó�Ü�ê?ÖlØ?ß�ê Ø
Ö�Ô�Þ&è�Ü?ÚWë�Ó6Ô�Ü�öåÞ&ú ã�Ü?ßçÞ&ú ú/Ü?Ú ÷�Ü?Ú öåÝ�Þ�Þ�ê à Þ�áXØ?àZá�õ?Õ Ö�Õ ß�ÜOëJ�/ãyß�Þ&è Ú Ü�ÝOÚ ÞOõ?â�Ö�1m.�( éTÜ?é�ó�Ü?Ú�Ö8ãWÚ7õ�á0ãWõ?Ú Ü&Ö0ðòØ?ß�ê
Ü?ß�áXÞOõ?Ú Ø�Ý�Ü&Ö¦ãWÔ�Ü�â�Ú Þ&ú/Ü&Ö0Ö�Õ ÞOß�Ø?à Õ Ö�Ø�ãWÕ ÞOßZÞ&ú-ãWÔ�Ü�éTØ?ß�Ø�Ý�Ü?Ú/Ö�Þ&ú-èTÔ�Ø�ãFÕ Ö�áXØ?à à Ü�ê3Ø:`8÷�Ü?Ú öZÖ�éTØ?à à�ã�ÞOõ?Ú7Õ Ö�é×áXÞOé�â�Ø?ß�ö _ ë
Ó6Ô�ÜZáXÞOé�â�à Ü�ã�ÜJA(Ø?ß�ê�Þ�ÿ<áXá�õ�Ü?Õ à&â�Ú Þ�ÝOÚ Ø?é�éTÜ*è�Ø&Ö�Ö8ã�Ø?Ú ã�Ü�ê�Õ ß	-�()(�-Oë��<Þ&è�Ø�ê�Ø�ö�Ö0ð-Õ ã7Ö�Ø?Õ éåÕ Ö�ã�Þ�Õ é�â�Ú Þ&÷�ÜTãWÔ�Ü*ôOõ�Ø?à Õ ã/ö
Þ&ú	Ö�Ü?Ú ÷�Õ áXÜ&Ö¦ú/ÞOÚ<è�Ø?à ï0Ü?Ú/Ö0ð-Ô?Õ ï0Ü?Ú/Ö�Ø?ß�ê3ÞOõ�ã�ê�Þ�ÞOÚ-Ø�á0ãWÕ ÷�Õ ã/ö*Ü?ß�ãWÔ?õ&Ö�Õ Ø&Ö8ã7Ö$Õ ß*÷�Ø?Ú7Õ ÞOõ&Ö$ï�Õ ß�ê?Ö�Þ&ú6Ø�áXáXÞOé�éTÞ�ê�Ø�ãWÕ ÞOßOë

� � Ë Ì-Ï(Ð�ü
Ï!�#"OÌ-Ê ý Ï ÎÐ%$ þ ÌOüOÒ

Ó6Ô�Ü*ã/ö�â�ÜZÞ&ú6á�õ&Ö8ã�ÞOéTÜ?Ú/Ö$Õ Ö�á�õ?Ú7Ú Ü?ß�ãWà ö3ó�Ü?Õ ß�Ý3Ü�÷�Ø?à õ�Ø�ã�Ü�ê<ë�Ó6Ô�Ü*úzÕ Ú/Ö8ãFÚ Ü&Ö�õ?à ã7Ö¦è�Ü?Ú ÜZÜ���â�Ü�á0ã�Ü�ê�úzÚ ÞOé×Ø?õ�ãWõ?é�ß	-�()(8.-ë

6	ÊWÑ � ÌOü�ü*ü�Ì(Ð! þ Ò
t�Õ ÷�Ü�à Ø?ó�Ü?à Ö�áXÞOÚ7Ú Ü&Ö�â�ÞOß�êOÕ ß�Ý�ã�Þ�úzÕ ÷�ÜZêOÕ ú ú/Ü?Ú Ü?ß�ã6ã/ö�â�Ü&Ö�Þ&ú6Ø�áXáXÞOé�éTÞ�ê�Ø�ãWÕ ÞOßZ7
9 t�ÞOÚ-ÝOõ�Ü&Ö8ãFÔ�ÞOõ&Ö�Ü&Ö87SA(Ø?ß�ê�ÞQh�à õ?éTÜ�Ö�Õ ß�áXÜ213+)+�V�x
9 t�ÞOÚ<÷�Õ à à Ø�Ý�Ü�Ô?õ�ã7Ö87SA(Ø?ß�ê�Þ	�S� ã�Ü�Ö�Õ ß�áXÜ	-�()(�-)x
9 t�ÞOÚDÔ�Þ&ã�Ü?à Ö87SA(Ø?ß�ê�} q�&ã�Ü?à�Ö�Õ ß�áXÜ	-�()(�-)x
9 t�ÞOÚ-áXØ?é�â�Ö�Õ ã�Ü&Ö87SA(Ø?ß�ê�ÞZÓ�ÞOÕ à Ü�Ö�Õ ß�áXÜ	-�()(8.Ex
9 t�ÞOÚDéTÞOõ?ß�ã�Ø?Õ ß�Ô?õ�ã7Ö87SA(Ø?ß�ê�ÞQA(Ü�úzõ�Ý�Ü3íWõ?ß�ê�Ü?Ú-ê�Ü�÷�Ü?à ÞOâ�éTÜ?ß�ã7ð-ß�Þ&ãFó�Ü�ú/ÞOÚ Ü	-�()(�4�ñ0ë
t�ÞOÚ-Ü�Ø�á�ÔZÞOß�Ü*ãWÔ�Ü?Ú Ü�Õ Ö�ØZôOõ�Ø?à Õ ã/ö*á�Ô�Ø?Ú ã�Ü?ÚDéTØ?Õ ß?à ö3ó�Ø&Ö�Ü�ê3ÞOß*ãWÔ�Ü�Ö�Ø?éTÜ�â�Ú7Õ ß�á�Õ â�à Ü&Ö87
9 Ó6Ô�ÜZôOõ�Ø?à Õ ã/ö*Þ&ú-ãWÔ�Ü*è�Ü?à áXÞOéTÜ&ð
9 Ó6Ô�Ü�Ö�ÞOõ?à�Þ&ú-ãWÔ�ÜZÜ&Ö8ã�Ø?ó�à Õ Ö�Ô?éTÜ?ß�ã%í�Ü���ã�Ü?Ú7Õ ÞOÚ-Ø?ß�ê�Õ ß�ã�Ü?Ú7Õ ÞOÚ ñ
9 Ó6Ô�ÜîÖ�â�Ü�á�Õ úzÕ á Ö�Ü?Ú ÷�Õ áXÜ&Ö ãWÔ�Ø�ãòØ?à à Þ&è ãWÔ�Ü°á�õ&Ö8ã�ÞOéTÜ?Ú/Ö ã�Þ×êOÕ Ö�áXÞ&÷�Ü?Úlß�Ø�ãWõ?Ú Ø?à¦Ø?ß�êîá�õ?à ãWõ?Ú Ø?àÔ�Ü?Ú7Õ ã�Ø�Ý�ÜZ73Ô?Õ ï�Õ ß�Ý

Õ ß�ú/ÞOÚ7éTØ�ãWÕ ÞOß�Ø?Ú Ü�ØlíWéTØ?â�Ö0ðFÚ Ü�áXÜ?ß�ã¦ÝOõ?Õ ê�Ü?ó�Þ�ÞOïXÖ0ðFéTØ�ã�Ü?Ú7Õ Ø?à?ÞOß�ãWÔ�Ü�Ø?Ú Ü�Ø�ñWð	Ü�Ø&Ö8ö�Ø�áXáXÜ&Ö0Ö$ã�ÞòÞOõ�ã�ê�Þ�ÞOÚ%Ø�á0ãWÕ ÷�Õ ãWÕ Ü&Ö
íWÕ ß�ú/ÞOÚ7éTØ�ãWÕ ÞOß&ð�Ü�ôOõ?Õ â�éTÜ?ß�ã�Ú Ü?ß�ã�Ø?à ð�Ø�áXáXÜ&Ö0Ö�ã�Þ1â�Ú Þ&ú/Ü&Ö0Ö�Õ ÞOß�Ø?à	Ö�õ?â�Ü?Ú ÷�Õ Ö�Õ ÞOß�ñWð¦ã�Ü�á�Ô?ß?Õ áXØ?à%Ú Þ�ÞOé ú/ÞOÚ$Ü�ôOõ?Õ â�éTÜ?ß�ã
Ö8ã�ÞOÚ Ø�Ý�Ü Ø?ß�êøá�à Þ&ãWÔ�Ü&Ö�êOÚ ö�Õ ß�Ý?ð�Ý�Þ�Þ�ê1ï�ß�Þ&èTà Ü�ê�Ý�Ü Þ&úãWÔ�Ü�Ø?Ú Ü�Øøó�örãWÔ�ÜøÔ�Þ?Ö8ã�Ô?Õ é�M0Ô�Ü?Ú/Ö�Ü?à ú�ð¦ôOõ�Ø?à Õ ã/ö áXØ�ã�Ü?Ú7Õ ß�Ý
éTØ?ï�Õ ß�Ýrõ&Ö�Ü�Þ&ú�à Þ�áXØ?à?â�Ú Þ�êOõ�áXÜ3Ø?ß�ê�Ø�ê�Ø?â�ã�Ü�ê�ã�Þ�ãWÔ�Ü�â�Ô�ö�Ö�Õ áXØ?à�Ü�ú ú/ÞOÚ ã7ð<ÞOÚFâ�Þ?Ö0Ö�Õ ó�Õ à Õ ã/ö�Þ&ú�â�Ú Ü?â�Ø?Ú7Õ ß�Ý�ÞOß�Ü�} ÖÞ&èTß
ú/Þ�Þ�ê�í�ê�Ü?â�Ü?ß�êOÕ ß�Ý3ÞOß*ãWÔ�ÜZáXØ�ã�Ü�Ý�ÞOÚ7Õ Ü&Ö�ñWð-Õ ß�ã�Ü�ÝOÚ Ø�ãWÕ ÞOß�Õ ß*ãWÔ�Ü�Ö�Õ ÝOß?â�Þ?Ö8ãWÕ ß�Ý3áXÞOß�áXÜ?â�ã8ë

Ó6Ô?Õ Ö�Ü���â�Ü?Ú7Õ éTÜ?ß�ãFÕ Ö$ó�Ø&Ö�Ü�ê3ÞOßZ7
9 Ó6Ô�ÜZá�Ô�Ø?Ú ã�Ü?Ú/Öm}�ÝOõ�Ø?Ú Ø?ß�ã�Ü�Ü&Ö¦ã�Þ�ãWÔ�ÜZá�õ&Ö8ã�ÞOéTÜ?Ú/Ö
9 ÿòãWÚ Ø?Õ ß?Õ ß�Ý�â�Ú Þ�ÝOÚ Ø?é�éTÜZØ?à à Þ&èTÕ ß�Ý�ãWÔ�Ü�éTØ?ß�Ø�Ý�Ü?Ú/Ö¦ã�Þ�Ú Ü?ß�Ü�è1ãWÔ�Ü?Õ ÚDï�ß�Þ&èTà Ü�ê�Ý�ÜZØ?ß�ê�ï�ß�Þ&èùWÔ�Þ&è
9 ÿ�éTØ?Ú7ï0Ü�ãWÕ ß�Ý�â�à Ø?ß*ãWÔ�Ø�ã	áXÞOé�â�Ú7Õ Ö�Ü&Ö�Ø�ó�Þ�ÞOï�à Ü�ã7ðOØ*è�Ü?óZÖ�Õ ã�Ü&ðOØ�ê&÷�Ü?Ú ãWÕ Ö�Õ ß�Ý3ÞOß*ãWÚ Ø�ê�Ü*ú/Ø?Õ Ú/Ö0ð-â�Ú Ü&Ö0Ö$Ú Ü?à Ø�ãWÕ ÞOß&Ö
9 ÿ	ßZØ?ß?ß?õ�Ø?à�áXÞOß�ãWÚ ÞOà�áXØ?é�â�Ø?Õ ÝOß*èTÕ ãWÔ*÷�Õ Ö�Õ ã7Ö$ó�ö�`�é$ö�Ö8ã�Ü?Ú ö*á�õ&Ö8ã�ÞOéTÜ?Ú/Ö _
9 ÿ�â�Ø?ß�Ü?à�Þ&ú-ã�Þ�ÞOà Ö¦ú/ÞOÚ<ãWÔ�Ü�éTØ?ß�Ø�Ý�Ü?Ú/Ö$Õ ßZÞOÚ ê�Ü?Ú<ã�Þ�Ô�Ü?à âTãWÔ�Ü?éîã�Þ3ÞOÚ Ý�Ø?ß?Õ Ö�Ü*ãWÔ�Ü?Õ Ú-Ø�á0ãWÕ ÷�Õ ãWÕ Ü&Öm}�Þ&ú ú/Ü?Ú/Ö�ë
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t�ÞOÚeA(Ø?ß�ê�ÞQh�à õ?éTÜZ7> ÿò÷�Ü?Ú ö*Ý�Þ�Þ�ê�à Ü�÷�Ü?à�Þ&ú6á�õ&Ö8ã�ÞOéTÜ?Ú6Ö�Ø�ãWÕ Ö8ú/Ø�á0ãWÕ ÞOßOë
> ÿ Ý�Þ�Þ�êòê�Ü�÷�Ü?à ÞOâ�éTÜ?ß�ã�Þ&ú%ãWÔ�Üòß�Ü�ã/è�ÞOÚ7ï�Õ ß3ãWÔ�Ü�Ø?Ú Ü�Ø&ÖèTÔ�Ü?Ú Ü3ãWÔ�Ü?Ú ÜòÕ Ö$Ø�á�à Þ?Ö�ÜòÚ Ü?à Ø�ãWÕ ÞOß&Ö�Ô?Õ â�ó�Ü�ã/è�Ü�Ü?ß2A(Ø?ß�ê�Þ

ÿ<áXá�õ�Ü?Õ à�Ø?ß�ê�ãWÔ�Ü���ÞOõ?ß�ãWÕ Ü&Ö0ðA(Ü�ÝOÕ ÞOß&Ö�Ø?ß�ê�à Þ�áXØ?à�ê�Ü�÷�Ü?à ÞOâ�éTÜ?ß�ãFó�Þ�êOÕ Ü&Ö�ë@ �<Þ&ã	Ü?ß�ÞOõ�ÝOÔ�ï�ß�Þ&èTß*ö�Ü�ã
@ Ó6Ô�Ü�à Õ é�Õ ã�Ü�ê�Ú Ü&Ö�õ?à ã7Ö¦úzÚ ÞOéîãWÔ�Ü�Ö�Ø?à Ü&Ö$â�ÞOà Õ á0ö
@ ÿ<áXáXÞOÚ êOÕ ß�Ý�ã�Þ�úzÕ Ú/Ö8ãDÖ8ãWõ�êOÕ Ü&Ö0ð(ãWÔ�Ü:`8÷�Ü?Ú ö*Ö�éTØ?à àXã�ÞOõ?Ú7Õ Ö�éîáXÞOé�â�Ø?ß?Õ Ü&Ö _ Ø?Ú ÜTúzÕ ß�Ø?ß�á�Õ Ø?à à ö�â�Ú Þ&úzÕ ã�Ø?ó�à ÜOë�q-Þ&è�Ü�÷�Ü?Ú�ãWÔ�Ü?Õ Ú

éTØ?ß�Ø�Ý�Ü?éTÜ?ß�ãÕ ÖT÷�Ü?Ú ö�ãWÕ éTÜ�Ø?ß�êlÜ?ß�Ü?Ú Ý&ö�ù�áXÞOß&Ö�õ?é�Õ ß�Ý?ðFà Ü�Ø�êOÕ ß�ÝòãWÔ�ÜréTØ?ß�Ø�Ý�Ü?Ú/ÖTã�Þ�Ú Ø�ã�Ü�ãWÔ�Ü?Õ ÚFØ�á0ãWÕ ÷�Õ ã/ö�Ø&Ö�ß�Þ&ã
â�Ú Þ&úzÕ ã�Ø?ó�à Ü3í7Ö�Ô?Õ ú ãFó�Ü�ã/è�Ü�Ü?ß*ãWÔ�Ü�Ú Ü?â�Ú Ü&Ö�Ü?ß�ã�Ø�ãWÕ ÞOß*ãWÔ�Ü�ö3Ô�Ø�÷�ÜZÞ&ú-ãWÔ�ÜZØ�á0ãWÕ ÷�Õ ã/ö*Ø?ß�ê�Õ ã7Ö$Ú Ü�Ø?à Õ ã/ö�ñ0ë

Ó�Þ�ÞOà Ö�Ø?Ú Ü�ó�Ü?Õ ß�Ý3ê�Ü�÷�Ü?à ÞOâ�Ü�ê�Õ ßZÞOÚ ê�Ü?Ú<ã�Þ3Ý�Ü�ã	Ü�áXÞOß�ÞOé�Õ á*Ú Ü&Ö�õ?à ã7Ö¦ú/ÞOÚ<ãWÔ�ÜZÞ&ãWÔ�Ü?ÚDà Ø?ó�Ü?à Ö�ë
É6Ì-Ï ��� � ý ÊDC�Ë ÏE�Ì � Ì�òÌ-Ï(Ð�üTÐ �Oý Ð
� Ñ5! � Î "OÌ*!Oü�Ì ÎÍWÑ	Ê5F�Ë ýHG � þ Ë Ï ý Ò

æ�ÞOéTÜ�Ö�â�Ü�á�Õ úzÕ áÜ?à Ü?éTÜ?ß�ã7Ö�Þ&ú-ãWÔ�ÜZá�Ô�Ø?Ú ã�Ü?Ú/ÖíWÕ ß�ú/ÞOÚ7éTØ�ãWÕ ÞOß&ðOØ�ãWéTÞ?Ö�â�Ô�Ü?Ú ÜZÜ�ã�á&ë ñ
Ó6Ô�ÜZáXÞOß�ã�Ü?ß�ã	Þ&ú-ãWÔ�ÜZá�Ô�Ø?Ú ã�Ü?Ú/Ö$Õ Ö�Ø�ê�Ø?â�ã�Ü�ê�ã�Þ�Ö�õ?Õ ã	êOÕ ú ú/Ü?Ú Ü?ß�ãFï�Õ ß�ê?Ö�Þ&ú6Ø�áXáXÞOé�éTÞ�ê�Ø�ãWÕ ÞOßOë
��ÞOà à Ø?ó�ÞOÚ Ø�ãWÕ ÞOß�éTÜ�ãWÔ�Þ�ê?Ö¦èTÕ ãWÔZê�Ü?â�Ø?Ú ãWéTÜ?ß�ã�Ø?à�ê�Ü�÷�Ü?à ÞOâ�éTÜ?ß�ãDÖ8ãWÚ7õ�á0ãWõ?Ú Ü&Ö¦ú/ÞOÚDà Þ�áXØ?à�Ø?ß�á�Ô�ÞOÚ7Õ ß�Ý<ë

K&Ñ	ÊL�òÑ	ÊWÌ
Ë Ï(ÍWÑ	ÊD� ý Ð�Ë Ñ	Ï	Ò

è�è�èZë Ú Ø?ß�ê�Þ?ù�Ø�áXá�õ�Ü?Õ à ë áXÞOé íWÕ ßJt�Ú Ü?ß�á�ÔZÞOß?à ö�ñWð è�è�èZë Ô�Ü?ó�Ü?Ú Ý�Ü?éTÜ?ß�ã7Ö0ù�Ø?à â�Ü&Ö�ë áXÞOé
�FÚ Ø?ß�ê�ÜTÓ6Ú Ø�÷�Ü?Ú/ÖD|�ÜZê�Ü&Ö¦ÿ	à â�Ü&Ö0ðe1m.òÚ7õ�ÜZê�Ü�à ØJA�|?â�õ?ó�à Õ ôOõ�ÜJTEhY-)-�X�ðt�ùeV)�)(S13+	�FÚ Ü?ß�ÞOó�à ÜZáXÜ�ê�Ü��
Ó U V)V�íR(&ñe.HX)&�.E-Y()�	VS1�ðt U V)V�íR(&ñe.HX)&�.E-Y�)X	()��ð Ý&ã�Ø�\�ÝOÚ Ø?ß�ê�Ü&ù/ãWÚ Ø�÷�Ü?Ú/Ö�Ü�Ü&ù�Ø?à â�Ü&Ö�ë áXÞOé

�
�
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É%Ê�Ë Ì(Í
Î Ì(Í�Ë Ï-Ë Ð�Ë Ñ	Ï	Ò

�¦Ø?Ú Ü3ÜQ�¦ÞOß�ãWÕ�í `0æ�Ü�Ø3Ø?ß�ê*�¦ÞOõ?ß�ã�Ø?Õ ß&Ö _ ñ�Õ ÖØf1�(�ù�ê�Ø�ö�Ô?Õ ï�Õ ß�Ý�ãWÚ Ø?Õ à?Õ ãWÕ ß�Ü?Ú Ø?Ú ö�á�Ú Ü�Ø�ã�Ü�êlÕ ß3áXÞ�Ø&Ö8ã�Ø?à�Ø?ß�êlõ?â�à Ø?ß�ê�Ø?Ú Ü�Ø&Ö
Õ ß���ÞOÚ/Ö�Õ áXØOë

û<Ì-Ê�Ê�Ë Ð�Ñ	Ê�Ë ÌOü
ý Ï Î�þ ý ÊzÐ�Ë ÌOüOÒ

Ó6Ô�Ü*è�Ü&Ö8ãFâ�Ø?Ú ã	Þ&ú���ÞOÚ/Ö�Õ áXØ3í/úzÚ ÞOé~��Ø?à Ü?ß8
0Ø?ß�Ø*ã�Þ	��Ø?Ú Ý�Ü&Ö�Ü�ñWð-à Þ�áXØ�ã�Ü�ê�Õ ßZØJA(Ü�ÝOÕ ÞOß�Ø?à��<Ø�ãWõ?Ú ÜJh�Ø?Ú7ï�ë

É6Ñ Î Ë ÌOü3Ë Ï
���Oý Ê��-Ì	Ò

Ó6Ô�ÜJA(Ü�ÝOÕ ÞOß�Ø?à��<Ø�ãWõ?Ú ÜJh�Ø?Ú7ï�Þ&ú���ÞOÚ/Ö�Õ áXØOë

� Ê�Ë �DË Ï ý Ï Î
ý Ë �òü*Ñ�ÍDÐ � ÌÌ�� þ Ì-Ê�Ë �òÌ-Ï(Ð�Ò

Ó�Þ õ&Ö�Ü Ô?Õ ï�Õ ß�Ýlã�Þrê�Ü�÷�Ü?à ÞOârÔ?Õ ß�ã�Ü?Ú7à Ø?ß�êlã�Ü?Ú7Ú7Õ ã�ÞOÚ ö�Ø?ß�êrá�Ú Ü�Ø�ã�ÜòÜ?é�â�à Þ&ö�éTÜ?ß�ã7ð�éTØ?Õ ß?à ö�êOõ?Ú7Õ ß�ÝlãWÔ�ÜlÖ�â�Ú7Õ ß�ÝrØ?ß�êlãWÔ�Ü
Ø?õ�ãWõ?é�ß�â�Ü?Ú7Õ Þ�ê?Ö�ë

� � Ë Ì-Ï(Ð�ü
Ï!�#"OÌ-Ê ý Ï ÎÐ%$ þ ÌOüOÒ

�)(�, Þ&ú-ãWÔ�ÜZÝOõ�Ü&Ö8ã7Ö�Ø?Ú ÜJt�Ú Ü?ß�á�Ô&ð(ãWÔ�Ü�ö3õ&Ö�õ�Ø?à à öZÖ8ã�Ø�ö3Õ ß���ÞOÚ/Ö�Õ áXØ*ú/ÞOÚ-ÞOß�Ü*è�Ü�Ü?ï�Ø?ß�ê�è�Ø?à ï�.3ã�ÞH4�Ô�ÞOõ?Ú/Ö�ØZê�Ø�ö(ë
Ó6Ô�Ü?Ú ÜZØ?Ú ÜZØ?â�â�Ú Þ���Õ éTØ�ã�Ü?à ö���ð ()()(�Ô?Õ ï0Ü?Ú/Ö�Ø*ö�Ü�Ø?Ú-ÞOß*ãWÔ?Õ Ö$Õ ãWÕ ß�Ü?Ú Ø?Ú ö(ë

6	ÊWÑ � ÌOü�ü*ü�Ì(Ð! þ Ò 9 h�Ú7Õ ÞOÚ6Ö8ãWõ�êOÕ Ü&Ö�áXÞOß�áXÜ?Ú7ß?Õ ß�Ý�ß�Ü�è1ãWÚ Ü?ß�ê?Ö$Õ ß�Ô?Õ ï�Õ ß�Ý<ë
9 �6Ú Ü�Ø�ãWÕ ÞOßZÞ&ú-ãWÚ Ø?Õ à Ö�ÞOÚDÚ Ü&Ö8ã�ÞOÚ Ø�ãWÕ ÞOßZÞ&ú6ÞOà ê�Ö�Ô�Ü�Ü?âTãWÚ Ø�á�ïXÖ$â�Ø&Ö0Ö�Õ ß�Ý�ãWÔ?Ú ÞOõ�ÝOÔ*ãWÔ�Ü*÷�Õ à à Ø�Ý�Ü&Ö�ë
9 ODÕ ÷�Õ Ö�Õ ÞOßZÞ&ú-ãWÔ�Ü�Õ ãWÕ ß�Ü?Ú Ø?Ú ö3Õ ß�ã�Þ�è�Ø?à ïXÖ¦ãWÔ�Ø�ã6ã�Ø?ï0Ü0.�ÞOÚ54�Ô�ÞOõ?Ú/Ö�ØZê�Ø�ö(ë
9 �6Ú Ü�Ø�ãWÕ ÞOß ÞOÚ�Ú Ü�úzõ?Ú7ó�Õ Ö�Ô?éTÜ?ß�ãZÞ&ú*Ø�áXáXÞOé�éTÞ�ê�Ø�ãWÕ ÞOßyí�Þ&÷�Ü?Ú7ß?Õ ÝOÔ�ã�Ö8ã�ÞOâ�Ö�ñ�Õ ß ãWÔ�Ü ÷�Õ à à Ø�Ý�Ü&Ö�ëDÓ6Ô�Ü�A(Ü�ÝOÕ ÞOß�Ø?à�h�Ø?Ú7ï

ê�Þ�Ü&Ö¦ãWÔ?Õ Ö0ðOØ?ß�ê�ãWÔ�ÜZØ�áXáXÞOé�éTÞ�ê�Ø�ãWÕ ÞOß�Õ Ö$â�Ú7Õ ÷�Ø�ã�Ü?à ö3éTØ?ß�Ø�Ý�Ü�ê<ë
9 æ�Ü�ã/ãWÕ ß�Ý�õ?â*Þ&ú6ØZôOõ�Ø?à Õ ã/ö*á�Ô�Ø?Ú ã�Ü?Ú<ú/ÞOÚ<ãWÔ�ÜZØ�áXáXÞOé�éTÞ�ê�Ø�ãWÕ ÞOßOë
9 �¦Ø?Ú7ï0Ü�ãWÕ ß�Ý3Ø�á0ãWÕ ÞOß3í�áXÞOß�ã�Ø�á0ã6èTÕ ãWÔ*ãWÔ�Ü�éTÜ�êOÕ Ø&ðOÝOõ?Õ ê�Ü?ó�Þ�ÞOïXÖ0ðOØ*è�Ü?ó�Ö�Õ ã�Ü&ðOáXÞOß�ã�Ø�á0ã6èTÕ ãWÔTÓDë �ë ðOÜ�ã�á&ë ñ0ë

; ! ý � Ë Ð%$ ý Ï ÎÌ � Ñ	ÏOÑ5� Ë �ÊWÌOü�! � Ð�ü
Ñ5"Oü�Ì-Ê=<OÌ Î Ò
í�Ý�Þ�Þ�ê > ?Oó�Ø�ê @ ñ

> ÿláXÞOÚ7Ú Ü�á0ãFà Ü�÷�Ü?à�Þ&ú6á�õ&Ö8ã�ÞOéTÜ?Ú6Ö�Ø�ãWÕ Ö8ú/Ø�á0ãWÕ ÞOßOë> ÿrÖ�Ø�ãWÕ Ö8ú/Ø�á0ã�ÞOÚ ö3ß?õ?é�ó�Ü?Ú-Þ&ú6ÝOõ�Ü&Ö8ã7Ö�ë
> BòÜ?à à&ï�ß�Þ&èTß&ð(èTÕ ãWÔZØ�â�Þ?Ö�Õ ãWÕ ÷�Ü�Õ éTØ�Ý�ÜOë
@ Ó6Ô�Ü?Ú ÜZØ?Ú ÜZêOÕ ú úzÕ á�õ?à ãWÕ Ü&Ö$Õ ßZáXÞOß�ãWÚ ÞOà à Õ ß�Ý3Ø?ß�ê�Ú Ü�Ø?à à öZÖ�Ü�ã/ãWÕ ß�Ý�õ?âTãWÔ�ÜZØ�áXáXÞOé�éTÞ�ê�Ø�ãWÕ ÞOßZá�Ô�Ø?Ú ã�Ü?ÚWë
@ �/ãFÕ Ö�êOÕ ú úzÕ á�õ?à ã6ú/ÞOÚ<ãWÔ�Ü�Ô?Õ ï0Ü?Ú/Ö¦ã�Þ3ÞOÚ Ý�Ø?ß?Õ 
0Ü*ãWÔ�Ü?Õ Ú<ã�ÞOõ?ÚDõ&Ö�Õ ß�Ý�â�õ?ó�à Õ á�ãWÚ Ø?ß&Ö�â�ÞOÚ ã8ë
@ ��Ø?Ú7Õ Ø?ó�Õ à Õ ã/ö3Õ ß*ãWÔ�ÜZôOõ�Ø?à Õ ã/ö*Þ&ú-ãWÔ�Ü*è�Ü?à áXÞOéTÜZØ?ß�ê�ãWÔ�ÜZØ�áXáXÞOé�éTÞ�ê�Ø�ãWÕ ÞOßOë

É6Ì-Ï ��� � ý ÊDC�Ë ÏE�Ì � Ì�òÌ-Ï(Ð�üTÐ �Oý Ð
� Ñ5! � Î "OÌ*!Oü�Ì ÎÍWÑ	Ê5F�Ë ýHG � þ Ë Ï ý Ò

��ÞOß&Ö�Õ ê�Ü?Ú Ø�ãWÕ ÞOß�Þ&ú	Ü?ß�÷�Õ Ú ÞOß?éTÜ?ß�ãDôOõ�Ø?à Õ ã/ö�Õ ßZãWÔ�Ü�á�Ô�ÞOÕ áXÜ�Þ&ú6ãWÔ�Ü�Õ ãWÕ ß�Ü?Ú Ø?Ú öZØ?ß�êòÕ ß*ãWÔ�Ü*è�ÞOÚ7ï�ê�ÞOß�ÜZÞOß*ãWÔ�Ü*ãWÚ Ø?Õ à Ö�Ø?ß�ê
Õ ß*ãWÔ�Ü�à Ø?ß�ê?Ö�áXØ?â�ÜOë� õ�Ø?à Õ ã/ö*á�Ô�Ø?Ú ã�Ü?Ú<ú/ÞOÚ-Ø�áXáXÞOé�éTÞ�ê�Ø�ãWÕ ÞOß�éTØ?ß�Ø�Ý�Ü?Ú/Ö�ë

K&Ñ	ÊL�òÑ	ÊWÌ
Ë Ï(ÍWÑ	ÊD� ý Ð�Ë Ñ	Ï	Ò

è�è�èZë â�Ø?Ú á�ùWß�Ø�ãWõ?Ú Ü?à ù�áXÞOÚ/Ö�ÜOë áXÞOé
h�Ø?Ú á*ß�Ø�ãWõ?Ú Ü?à&Ú |�ÝOÕ ÞOß�Ø?à�ê�Ü���ÞOÚ/Ö�Ü&ð�æ�Ü?Ú ÷�Õ áXÜTÓ�ÞOõ?Ú7Õ Ö�éTÜZÜ�ã A(Ø?ß�ê�ÞOß?ß8|�Ü&ðS-&ð-Ú7õ�Ü���Ø&Ö�Ø?à ÞOß�Ý�Ø&ðt�ù�-�()()()(ZÿZd8ÿS�Z�S���
Ó U V)V�íR(&ñe.-ë +�4Oë 4Z1&ë X�+<ë ()(Ht U V)V�íR(&ñe.-ë +�4Oë -Z1&ë �)��ë 1�X
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É%Ê�Ë Ì(Í
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qDÕ ï�Õ ß�Ý ãWÚ Ø?Õ à¦Õ ãWÕ ß�Ü?Ú Ø?Ú ö ãWÔ�Ø�ã�à Ø&Ö8ã7ÖrÖ�Ü�÷�Ü?Ú Ø?àDê�Ø�ö�Ö0ð$Ö�Ü�ã�õ?â Õ ßøØ ã�Ü?Ú7Ú7Õ ã�ÞOÚ ö Ø?ó�Ø?ß�ê�ÞOß�Ü�ê Ø�ãZãWÔ�ÜøÜ?ß�ê Þ&ú*ãWÔ�Ü�13+&ãWÔ
áXÜ?ß�ãWõ?Ú ö(ë

û<Ì-Ê�Ê�Ë Ð�Ñ	Ê�Ë ÌOü
ý Ï Î�þ ý ÊzÐ�Ë ÌOüOÒ

ÿ�â�Ø?Ú ã	Þ&ú-ãWÔ�Ü�à Õ ã/ãWà Ü�ï�ß�Þ&èTßZØ?ß�ê�èTÕ à êQTOõ�Ü�á�Ô*÷�Ø?à à Ü�öE7(Ø?ßZØ?Ú Ü�Ø�Õ ß*ãWÔ�Ü�õ?â�à Ø?ß�ê?Ö�Þ&ú-ãWÔ�ÜJq-Ø?õ�ã�Ü&Ö0ù/ÿ	à â�Ü&Ö�ë
�Wß*ãWÔ?Õ Ö�Ø?Ú Ü�Ø*ãWÔ�Ü?Ú ÜZØ?Ú Ü�ß�Þ�ú/Ø�á�Õ à Õ ãWÕ Ü&Ö0ð-ß�Þ�ã�Ü?à Ü?â�Ô�ÞOß�Ü&Ö�ÞOÚ-Ü?à Ü�á0ãWÚ7Õ á�Õ ã/ö3à Õ ß�Ü&Ö�Ø?ß�ê�ß�Þ�ã�Ø?Ú7éTØ�á*Ú Þ�Ø�ê?Ö�ë

É6Ñ Î Ë ÌOü3Ë Ï
���Oý Ê��-Ì	Ò

�FÚ Ø?ß�ê�Ü�Ó6Ú Ø�÷�Ü?Ú/ÖD|�Ü�ê�Ü&Öÿ	à â�Ü&Ö*í��-ÓOÿ<ñ�êOÕ ê�ãWÔ�Ü�Õ ß?Õ ãWÕ Ø?à&Ö8ãWõ�êOÕ Ü&Ö0ð<Ø?ß�ê�ãWÔ�ÜQ�<Ø�ãWÕ ÞOß�Ø?à�t�ÞOÚ Ü&Ö8ãWÚ öY��ÞOé�é�Õ Ö0Ö�Õ ÞOß�í����5t�ñ�Õ Ö
éTØ?ß�Ø�ÝOÕ ß�Ý�ãWÔ?Õ Ö�ÞOâ�Ü?Ú Ø�ãWÕ ÞOßOë

� Ê�Ë �DË Ï ý Ï Î
ý Ë �òü*Ñ�ÍDÐ � ÌÌ�� þ Ì-Ê�Ë �òÌ-Ï(Ð�Ò

Ó�Þ3ãWÚ ö*ã�ÞòÕ ß�á�Ú Ü�Ø&Ö�ÜZãWÔ�ÜZ÷�Ø?à õ�Ü�Þ&ú6ãWÔ?Õ Ö�Ø?ó�Ø?ß�ê�ÞOß�Ü�ê�Ø?Ú Ü�Ø�õ&Ö�Õ ß�ÝòÔ?Õ ï�Õ ß�Ý�Ø?ß�ê3ãWÔ�ÜZú/Ü�Ü?à Õ ß�Ý�Þ&úS`�Ý�Ü�ã/ãWÕ ß�Ý�ó�Ø�á�ï�ã�Þ3ÞOß�Ü�} Ö
Ú Þ�Þ&ã7Ö _ ë

6	ÊWÑ � ÌOü�ü*ü�Ì(Ð! þ Ò 9 �Wß?Õ ãWÕ Ø?à�Ö8ãWõ�êOÕ Ü&Ö3x
9 �6Ú Ü�Ø�ãWÕ ÞOßZÞ&ú	Ö�õ?Õ ã�Ø?ó�à ÜZØ�áXáXÞOé�éTÞ�ê�Ø�ãWÕ ÞOßZØ?ß�ê�ãWÚ Ø?Õ à Ö3x
9 A(Ü?à Ø�ãWÕ ÞOß&Ö�Ô?Õ â èTÕ ãWÔ êOÕ ú ú/Ü?Ú Ü?ß�ã ã�ÞOõ?Ú7Õ Ö�é â�Ú Þ&ú/Ü&Ö0Ö�Õ ÞOß�Ø?à Ö í�ÝOõ?Õ ê�Ü&Ö0ðåØ�áXáXÞOé�éTÞ�ê�Ø�ãWÕ ÞOß éTØ?ß�Ø�Ý�Ü?Ú/Ö0ð ú/ÞOÚ Ü&Ö8ã

éTØ?ß�Ø�Ý�Ü?Ú/Ö0ðOÜ�ã�á&ë ñix
9 ÿrÖ�Õ ß�ÝOà Ü�ó�Þ�ê&ö�í����5t�ñDã�Þ�éTØ?ß�Ø�Ý�Ü*ãWÔ�Ü�Õ ãWÕ ß�Ü?Ú Ø?Ú ö�ð-é�õ�á�Ô*Þ&ú<ãWÔ�Ü*Ø�áXáXÞOé�éTÞ�ê�Ø�ãWÕ ÞOß&ð?ãWÔ�Ü3â�Ú Þ&ú/Ü&Ö0Ö�Õ ÞOß�Ø?à ÖÕ ß�÷�ÞOà ÷�Ü�ê

Ø?ß�ê�ãWÔ�Ü�éTØ?Ú7ï0Ü�ãWÕ ß�Ý�â�ÞOà Õ á0ö�x
9 ÿrÖ�Ø?à Ü&Ö$â�ÞOà Õ á0ö3ó�Ø&Ö�Ü�ê3Ü&Ö0Ö�Ü?ß�ãWÕ Ø?à à ö*ÞOßZáXÞOß�ãWÚ Ø�á0ã7Ö¦èTÕ ãWÔTÓZ�øØ?ß�ê�ãWÚ Ø�÷�Ü?à�Ø�Ý�Ü?ß�á�Õ Ü&Ö�ë
Ó6Ô?Õ ÖH`0Ö�Õ � ê�Ø�ö�ÖiMWúzÕ ÷�Ü1ß?Õ ÝOÔ�ã7Ö _ â�Ú Þ�êOõ�á0ã�Õ ÖlÞOß?à ö Ú7õ?ß1ó�ö ãWÔ�Üb���5t Ø?ß�êøãWÔ�Ü ÷�Ø?Ú7Õ ÞOõ&Ö Õ ß�êOÕ ÷�Õ êOõ�Ø?à Ö Õ ß�÷�ÞOà ÷�Ü�ê<ëDÓ6Ô?Õ Ö
â�Ú Þ�êOõ�á0ã	áXØ?ß�ó�Ü�Ö�ÞOà ê�ã�Þ�ãWÔ�ÜZá�õ&Ö8ã�ÞOéTÜ?ÚDó�öTãWÔ�Ü����5t$ÞOÚDó�ö*Ø*ãWÚ Ø�÷�Ü?à�Ø�Ý�Ü?ß�á0ö*ÞOÚ-Ø�Ô?Õ ï�Õ ß�ÝZÓZ�ë

; ! ý � Ë Ð%$ ý Ï ÎÌ � Ñ	ÏOÑ5� Ë �ÊWÌOü�! � Ð�ü
Ñ5"Oü�Ì-Ê=<OÌ Î Ò
í�Ý�Þ�Þ�ê > ?Oó�Ø�ê @ ñ

> ÿò÷�Ü?Ú ö*Ý�Þ�Þ�ê�à Ü�÷�Ü?à�Þ&ú6á�õ&Ö8ã�ÞOéTÜ?Ú6Ö�Ø�ãWÕ Ö8ú/Ø�á0ãWÕ ÞOßOë
> ÿlÝ�Þ�Þ�ê�à Ü�÷�Ü?à�Þ&ú	Ö�Ø?à Ü&Ö�ë
@ �/ãFÕ Ö�ôOõ?Õ ã�Ü�Õ é�â�Þ?Ö0Ö�Õ ó�à Ü*ú/ÞOÚ<ãWÔ�ÜTÓZ��Ö¦ã�Þ�â�Ü?Ú/Ö�ÞOß�Ø?à Õ Ö�Ü*ãWÔ�Ü?Õ ÚDâ�Ú Þ�êOõ�á0ã8ë

É6Ì-Ï ��� � ý ÊDC�Ë ÏE�Ì � Ì�òÌ-Ï(Ð�üTÐ �Oý Ð� Ñ5! � Î "OÌ*!Oü�Ì ÎÍWÑ	Ê5F�Ë ýHG � þ Ë Ï ý Ò

Ó6Ô�Ü�Ö�Ø?à Ü&Ö$â�ÞOà Õ á0öTèTÕ ãWÔTÓDë �ë
Ó6Ô�ÜZáXÞOß�ãWÚ ÞOà�Þ&ú-ãWÔ�Ü�â�Ú Þ�êOõ�á0ã	ôOõ�Ø?à Õ ã/ö(ë

K&Ñ	ÊL�òÑ	ÊWÌ
Ë Ï(ÍWÑ	ÊD� ý Ð�Ë Ñ	Ï	Ò

è�è�èZë Ú Ü�ãWÚ ÞOõ�÷�Ø?ß�áXÜOë áXÞOé�%ú úzÕ áXÜZêOõTÓ�ÞOõ?Ú7Õ Ö�éTÜ	ni�¦Ø?Õ Ö�ÞOßZê�Ü�â�Ø�ö�Ö3nzð(ÿ�÷�Ü?ß?õ�Ü���ÞOé�éTØ?ß�ê�Ø?ß�ã ODõ?éTÞOß�ã7ðt�ùe(�4�.�()(���^���5^&æ
ÓríRV)V&ñ (8.J+�-	4�XJ-�X�.�V0MIt�ë?íRV)V&ñ (8.J+�-	4��*1�&*1���ð Ó�ÞOõ?Ú7Õ Ö�éTÜOë ��Ü�ö�ß�ÞOÕ Ö�\3è�Ø?ß�Ø�ê�Þ�Þ<ë úzÚ
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A(Ø?ß�ê�ÞQ�6Õ à à Ø�Ý�Üòí `�Ô?Õ ï�Õ ß�Ý�÷�Õ à à Ø�Ý�Ü _ ñ$Õ ÖTØ?ßlÕ ß?Õ ãWÕ Ø�ãWÕ ÷�Ü3ã�Þrà Ø?ó�Ü?à&áXÞOé�é�õ?ß�Ü&Ö$ÞOÚDÝOÚ ÞOõ?â�Ö$Þ&ú%áXÞOé�é�õ?ß�Ü&ÖãWÔ�Ø�ãFáXØ?ß�Þ&ú ú/Ü?Ú
Ö�ÞOéTÜ�Õ ß�ã�Ü?Ú Ü&Ö8ãWÕ ß�Ý�Ô?Õ ï�Õ ß�Ý?ð(è�Ø?à ï�Õ ß�Ý3Ø?ß�ê�ß�Ø�ãWõ?Ú ÜZØ�á0ãWÕ ÷�Õ ãWÕ Ü&Ö�ë

û<Ì-Ê�Ê�Ë Ð�Ñ	Ê�Ë ÌOü
ý Ï Î�þ ý ÊzÐ�Ë ÌOüOÒ

t�ÞOÚ3ãWÔ�Ü×éTÞOéTÜ?ß�ã7ðZÞOß?à ö ã�Ü?Ú7Ú7Õ ã�ÞOÚ7Õ Ü&Öøí�áXÞOé�é�õ?ß�Ü&Ö�ÞOÚ3ÝOÚ ÞOõ?â�Ö�Þ&ú�áXÞOé�é�õ?ß�Ü&Ö�ñ Õ ß ãWÔ�Ü ÿ	õ�÷�Ü?Ú ÝOß�Ü�A(Ü�ÝOÕ ÞOß1Ø?Ú Ü
Õ ß�÷�ÞOà ÷�Ü�ê?ð-ó�õ�ã6ãWÔ�Ü�à Ø?ó�Ü?à�áXÞOõ?à ê�ó�ÜZê�Ü�÷�Ü?à ÞOâ�Ü�ê3Ø?à à�Þ&÷�Ü?Úet�Ú Ø?ß�áXÜOë

É6Ñ Î Ë ÌOü3Ë Ï
���Oý Ê��-Ì	Ò

A(Ø?ß�ê�Þo�6Õ à à Ø�Ý�ÜÙÕ ÖrØÙÚ Ü�ÝOÕ Ö8ã�Ü?Ú Ü�ê ãWÚ Ø�ê�Ü?éTØ?Ú7ïrãWÔ�Ø�ã�ó�Ü?à ÞOß�Ý?Öòã�Þo�6Ô�Ø?é�Õ ß�Ø í�ØyÖ�Õ é�Õ à Ø?ÚZÖ8ãWÚ7õ�á0ãWõ?Ú ÜøØ&ÖòãWÔ�Üy�FÚ Ø?ß�ê�Ü
Ó6Ú Ø�÷�Ü?Ú/ÖD|�ÜZê�Ü&Ö¦ÿ	à â�Ü&Ö�Ø&Ö0Ö�Þ�á�Õ Ø�ãWÕ ÞOß*ú/ÞOÚ<ãWÔ�ÜJ�¦Ø&Ö0Ö�Õ ú���Ü?ß�ãWÚ Ø?à ñ0ë

� Ê�Ë �DË Ï ý Ï Î
ý Ë �òü*Ñ�ÍDÐ � ÌÌ�� þ Ì-Ê�Ë �òÌ-Ï(Ð�Ò

Ó�Þ�ãWÚ öZã�Þ�ôOõ�Ø?à Õ ú öZãWÔ�ÜZã�Ü?Ú7Ú7Õ ã�ÞOÚ öZÞ&ú ú/Ü?Ú7Õ ß�Ýòß�Ø�ãWõ?Ú ÜZã�ÞOõ?Ú7Õ Ö�éçÕ ß3Ö�õ�á�Ô�ØZè�Ø�öZØ&Ö�ã�Þ�ÝOõ�Ø?Ú Ø?ß�ã�Ü�ÜZã�ÞOõ?Ú7Õ Ö8ã7Ö�ãWÔ�Ü�êOÕ ú ú/Ü?Ú Ü?ß�ã
Ø&Ö�â�Ü�á0ã7Ö�Þ&ú-ãWÔ?Õ Ö�Þ&ú ú/Ü?Ú	í�Ø�áXáXÞOé�éTÞ�ê�Ø�ãWÕ ÞOß&ð�Ö�Ü?Ú ÷�Õ áXÜ&Ö0ð-Õ ß�ú/ÞOÚ7éTØ�ãWÕ ÞOß&ðOÜ?ß�ã�Ü?Ú ã�Ø?Õ ß?éTÜ?ß�ã7ðOØ�á0ãWÕ ÷�Õ ãWÕ Ü&Ö0ðOÜ�ã�á&ë ñ0ë

6	ÊWÑ � ÌOü�ü*ü�Ì(Ð! þ Ò Ó�Ü?Ú7Ú7Õ ã�ÞOÚ7Õ Ü&Ö¦èTÕ Ö�Ô?Õ ß�Ý�ã�Þ3ÞOó�ã�Ø?Õ ß�éTÜ?é�ó�Ü?Ú/Ö�Ô?Õ â3é�õ&Ö8ã6úzÕ à à&Õ ßZØ?ßZØ?â�â�à Õ áXØ�ãWÕ ÞOß*ú/ÞOÚ7é�ë
ÿ	ßZØ?ß�Ø?à ö�Ö�Õ Ö�ÝOÚ7Õ ê�Õ Ö$õ&Ö�Ü�ê�ã�Þ�éTØ?ï0ÜZØZêOÕ Ø�ÝOß�Þ?Ö�Õ Ö�ë
Ó6Ô�Ü?Ú Ü�Õ Ö�ØZá�Ô�Ø?Ú ã�Ü?Ú-Þ&ú6ôOõ�Ø?à Õ ã/öTãWÔ�Ø�ã	ê�Ü�úzÕ ß�Ü&Ö¦ãWÔ�ÜZáXÞOß�êOÕ ãWÕ ÞOß&Ö$Ú Ü�ôOõ?Õ Ú Ü�ê�ú/ÞOÚDéTÜ?é�ó�Ü?Ú/Ö�Ô?Õ âE7
9 Ó6Ô�ÜZÜ���Õ Ö8ã�Ü?ß�áXÜZÞ&ú6Ø�ãFà Ü�Ø&Ö8ã	ÞOß�Ü�à Õ ÷�Ü?à öT÷�Õ à à Ø�Ý�Ü�Õ ß*ãWÔ�ÜZØ?Ú Ü�Ø)x
9 ÿìáXÜ?Ú ã�Ø?Õ ßçß?õ?é�ó�Ü?ÚlÞ&ú Õ ß�ã�Ü?Ú Ü&Ö8ãWÕ ß�Ý ã�ÞOõ?Ú/Ö Þ&úrêOÕ ú ú/Ü?Ú Ü?ß�ã Ø?ó�Õ à Õ ã/öåà Ü�÷�Ü?à Ö Ø?ß�ê êOÕ ú ú/Ü?Ú Ü?ß�ãrØ�á0ãWÕ ÷�Õ ãWÕ Ü&Ö1íWÔ?Õ ï�Õ ß�Ý?ð

éTÞOõ?ß�ã�Ø?Õ ß�ó�Õ ï�Õ ß�Ý?ð-Ô�ÞOÚ/Ö�Ü�Ú7Õ êOÕ ß�Ý?ð�Ö�ß�Þ&èÖ�Ô�Þ�Ü?Õ ß�Ý?ðOÜ�ã�á&ë ñix
9 ODÕ ú ú/Ü?Ú Ü?ß�ãFï�Õ ß�ê?Ö�Þ&ú6Ø�áXáXÞOé�éTÞ�ê�Ø�ãWÕ ÞOß�Õ ß�á�à õ�êOÕ ß�Ý�÷�Ø?Ú7Õ ÞOõ&Ö$ß�Ø�ãWÕ ÞOß�Ø?à&ß�Ü�ã/è�ÞOÚ7ïXÖ3x
9 ^?ß�ã�Ü?Ú ã�Ø?Õ ß?éTÜ?ß�ã	Ø?ß�ê�Ö�Ü?Ú ÷�Õ áXÜ&Ö$Õ ß*ãWÔ�Ü*÷�Õ à à Ø�Ý�Ü&Ö3x
9 � õ�Ø?à Õ ã/ö1Þ&ú�ãWÔ�Ü×Õ ß�ú/ÞOÚ7éTØ�ãWÕ ÞOßÙÝOÕ ÷�Ü?ßîí�ê�Þ�á�õ?éTÜ?ß�ã7Ö0ð�â�Ü?Ú/Ö�ÞOß×Õ ßÙá�Ô�Ø?Ú Ý�ÜÙÞ&úlâ�Ú Þ&÷�Õ êOÕ ß�Ý Õ ß�ú/ÞOÚ7éTØ�ãWÕ ÞOß1ÞOß ãWÔ�Ü

Ø�á0ãWÕ ÷�Õ ãWÕ Ü&Ö0ðOÜ�ã�á&ë ñ0ë
ÿlÞOß�Ü&ù/ö�Ü�Ø?Ú-Ø�ÝOÚ Ü�Ü?éTÜ?ß�ãFÕ Ö$éTØ�ê�Ü�ó�Ü�ã/è�Ü�Ü?ß��6Ô�Ø?é�Õ ß�ØZØ?ß�ê�ãWÔ�Ü�à Þ�áXØ?à�áXÞOõ?ß�á�Õ à ë
Ó6Ô�Ü?Ú Ü�Õ Ö�ØZáXÞOß�ãWÚ ÞOà&â�Ú Þ�áXÜ&Ö0Ö�ët�Õ ß�Ø?ß�á�Õ Ø?à&Ô�Ü?à â3Õ Ö$â�Ú Þ&÷�Õ ê�Ü�ê�ó�öTãWÔ�ÜJA(Ü�ÝOÕ ÞOß*ã�Þ�ãWÔ�Ü*ã�Ü?Ú7Ú7Õ ã�ÞOÚ öTã�Þ�Ö�Ü�ãFõ?âTãWÔ�Ü�â�Ú Þ�áXÜ&Ö0Ö�ë

; ! ý � Ë Ð%$ ý Ï ÎÌ � Ñ	ÏOÑ5� Ë �ÊWÌOü�! � Ð�ü
Ñ5"Oü�Ì-Ê=<OÌ Î Ò
í�Ý�Þ�Þ�ê > ?Oó�Ø�ê @ ñ

t�ÞOÚ<ãWÔ�Ü�éTÞOéTÜ?ß�ã7ðOÞOß?à öQ1u4ZØ?Ú Ü�Ø&Ö$Ô�Ø�÷�ÜZê�Ü�÷�Ü?à ÞOâ�Ü�ê�ãWÔ?Õ Ö$à Ø?ó�Ü?à ë
�Wß�ú/ÞOÚ7éTØ�ãWÕ ÞOßZÞOß*ãWÔ�ÜZÜ�áXÞOß�ÞOé�Õ á*Ú Ü&Ö�õ?à ã7Ö$Õ Ö$ß�Þ&ã	Ø�÷�Ø?Õ à Ø?ó�à ÜOë

É6Ì-Ï ��� � ý ÊDC�Ë ÏE�Ì � Ì�òÌ-Ï(Ð�üTÐ �Oý Ð� Ñ5! � Î "OÌ*!Oü�Ì ÎÍWÑ	Ê5F�Ë ýHG � þ Ë Ï ý Ò

Ó6Ô�Ü*÷�Ü?Ú ö*áXÞOé�â�Ú Ü?Ô�Ü?ß&Ö�Õ ÷�ÜZá�Ô�Ø?Ú ã�Ü?Ú<ã�Ø?ï�Õ ß�Ý�Õ ß�ã�Þ3Ø�áXáXÞOõ?ß�ã	Ü�÷�Ü?Ú ö*áXÞOé�â�ÞOß�Ü?ß�ã	Þ&ú-ãWÔ�Ü*ã�ÞOõ?Ú7Õ Ö8ã	Þ&ú ú/Ü?ÚWë
Ó6Ô�Ü�õ&Ö�ÜZÞ&ú6Ø�áXáXÞOé�éTÞ�ê�Ø�ãWÕ ÞOß�ß�Ü�ã/è�ÞOÚ7ïXÖ�ë

K&Ñ	ÊL�òÑ	ÊWÌ
Ë Ï(ÍWÑ	ÊD� ý Ð�Ë Ñ	Ï	Ò

è�è�èZë á�Ô�Ø?é�Õ ß�ØOë áXÞOé íWÕ ßJt�Ú Ü?ß�á�ÔZÞOß?à ö�ñ��q<ÿ5������ÿ-ðS4&ð-Ú7õ�ÜJh�Õ Ü?Ú7Ú Ü&ù��0Ü&ù��Z|?ß8|?Ú Ø?ó�à Ü0[2t�ùe&)V)(�4�XY�6à Ü?Ú7éTÞOß�ã7ù�t�Ü?Ú7Ú Ø?ß�ê	��Ü�ê�Ü��Q1
Ó U V)V�íR(&ñe.HX)VY+�-Y�S1I.).(ðt U V)V�íR(&ñe.HX)VY+1:&�-	-�.(ð Õ ß�ú/ÞE\�á�Ô�Ø?é�Õ ß�ØOë áXÞOé

�
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Ó6Ô�Üòõ?é�ó�Ú Ü?à à Ø�ÞOÚ Ý�Ø?ß?Õ Ö�Ø�ãWÕ ÞOß	�6Õ Ø?ó�ÞOß�ÞrÕ Ö$Ø�â�Ø?Ú ãWß�Ü?Ú/Ö�Ô?Õ â�Õ ß?Õ ãWÕ Ø�ãWÕ ÷�Ü3Þ&ú	ãWÔ�Ü	�	Ü?Ú7éTØ?ß3Ý�Þ&÷�Ü?Ú7ß?éTÜ?ß�ãDú/ÞOÚ6ãWÔ�Ü�à Ø?ó�Ü?à à Õ ß�Ý
Ø?ß�êléTØ?Ú7ï0Ü�ãWÕ ß�Ý�Þ&úDÜ?ß�÷�Õ Ú ÞOß?éTÜ?ß�ã�Ø?à à ö�ù/úzÚ7Õ Ü?ß�êOà öZã�ÞOõ?Ú7Õ Ö�é Þ&ú ú/Ü?Ú/ÖTÕ ß�áXÞ�ÞOâ�Ü?Ú Ø�ãWÕ ÞOßZèTÕ ãWÔZã�ÞOõ?Ú7Õ Ö�é*ð�Ü?ß�÷�Õ Ú ÞOß?éTÜ?ß�ã�Ø?à�Ø?ß�ê
áXÞOß&Ö�õ?éTÜ?Ú�Ø&Ö0Ö�Þ�á�Õ Ø�ãWÕ ÞOß&Ö�ëZ�6Õ Ø?ó�ÞOß�Þf�Fé�ó)qÙÕ ÖZØ Ú Ü�ÝOÕ Ö8ã�Ü?Ú Ü�êlãWÚ Ø�ê�Ü?éTØ?Ú7ï�ë�/ã�Þ&÷�Ü?Ú/Ö�Ü�Ü&Ö�Ô?Õ ÝOÔòôOõ�Ø?à Õ ã/ö�Ø?ß�êlÜ�áXÞOà Þ�Ý&ö�ù
ÞOÚ7Õ Ü?ß�ã�Ü�ê ã�ÞOõ?Ú7Õ Ö�é Ø?ß�ê Ø�áXáXÞOé�éTÞ�ê�Ø�ãWÕ ÞOß Þ&ú ú/Ü?Ú/Ö0ð ã�Þ á�Ô�Ü�á�ïåèTÔ�Ü�ãWÔ�Ü?ÚøãWÔ�Ü�ö Ø?Ú Ü Ö�õ?Õ ã�Ø?ó�à ÜìØ?ß�ê éTØ?Ú7ï0Ü�ã�Ü�ê
â�Ú Þ&ú/Ü&Ö0Ö�Õ ÞOß�Ø?à à ö(ë?Ó6Ô�Ü�áXÞOÚ Ü�ãWÔ�Ü?éTÜlÕ Ö�ß�Ø�ãWõ?Ú Ü�Ü���â�Ü?Ú7Õ Ü?ß�áXÜ&ð%ó�Ø�á�ï0Ü�ê ó�ö�á�õ?à Õ ß�Ø?Ú ö�Ø?ß�êòá�õ?à ãWõ?Ú Ø?à�êOÕ ÷�Ü?Ú/Ö�Õ ã/ö3Ø&Öè�Ü?à à&Ø&Ö
Ú Ü�á�Ú Ü�Ø�ãWÕ ÞOß&ð-Ô�Ü�Ø?à ãWÔZØ?ß�ê3Ø�ê&÷�Ü?ß�ãWõ?Ú ÜOë

û<Ì-Ê�Ê�Ë Ð�Ñ	Ê�Ë ÌOü
ý Ï Î�þ ý ÊzÐ�Ë ÌOüOÒ

ÿ	à à�Þ&÷�Ü?Ú5�	Ü?Ú7éTØ?ß�ö(ë�ÿ	à à�ã/ö�â�Ü&ÖÞ&ú	ã�ÞOõ?Ú7Õ Ö8ã%Ø�áXáXÞOé�éTÞ�ê�Ø�ãWÕ ÞOß�íWÔ�Þ&ã�Ü?à Ö0ð<ÝOõ�Ü&Ö8ãWÔ�ÞOõ&Ö�Ü&Ö0ð<áXØ?é�â�Õ ß�Ý?ð�ö�ÞOõ�ãWÔ�Ô�Þ?Ö8ã�Ü?à Ö�ñFØ?ß�ê
ã�ÞOõ?Ú-ÞOâ�Ü?Ú Ø�ã�ÞOÚ/Ö�ë

É6Ñ Î Ë ÌOü3Ë Ï
���Oý Ê��-Ì	Ò

�	õ?éTÜ?Ú ÞOõ&Ö â�õ?ó�à Õ áyØ?ß�êåâ�Ú7Õ ÷�Ø�ã�ÜÙú/Ü�ê�Ü?Ú Ø�ãWÕ ÞOß&Ö Ô�Ø�÷�Üo� ÞOÕ ß�Ü�êîãWÔ�Ür�6Õ Ø?ó�ÞOß�Þ Ö8ã�Ü�Ü?Ú7Õ ß�Ý×ÞOÚ Ý�Ø?ß?Õ Ö�Ø�ãWÕ ÞOßOë�Ó6Ô?Õ Ö ÝOÕ ÷�Ü&Ö�6Õ Ø?ó�ÞOß�Þ éTÜ?é�ó�Ü?Ú/ÖäØ?ß�ê Ö�õ?â�â�ÞOÚ ã�Ü?Ú/ÖäÜ���ã�Ü?ß&Ö�Õ ÷�Ü áXÞOß?ß�Ü�á0ãWÕ ÞOß&ÖìÕ ß éTØ?ß�öìúzÕ Ü?à ê?ÖçØ?ß�ê Ô?Õ ÝOÔ Ö�Þ�á�Õ Þ?ùWâ�ÞOà Õ ãWÕ áXØ?à
Õ é�â�ÞOÚ ã�Ø?ß�áXÜOë�æ�Þ�ú/Ø?Ú<ãWÔ�Ü?Ú ÜZØ?Ú Ü�éTÞOÚ Ü*ãWÔ�Ø?ß21u4�(�à Õ áXÜ?ß&Ö�Ü�ê�ó�õ&Ö�Õ ß�Ü&Ö0Ö�Ü&Ö�ë

� Ê�Ë �DË Ï ý Ï Î
ý Ë �òü*Ñ�ÍDÐ � ÌÌ�� þ Ì-Ê�Ë �òÌ-Ï(Ð�Ò

Ó6Ô�Ü��6Õ Ø?ó�ÞOß�Þ���Ú Ý�Ø?ß?Õ Ö�Ø�ãWÕ ÞOß Õ Ö Ø áXÞOé�é�õ?ß?Õ áXØ�ãWÕ ÞOß Ø?ß�ê áXÞ�ÞOâ�Ü?Ú Ø�ãWÕ ÞOß â�à Ø�ã/ú/ÞOÚ7é ú/ÞOÚ ãWÔ�Ü?Õ Ú éTÜ?é�ó�Ü?Ú/Ö×Ø?ß�ê
Ö�õ?â�â�ÞOÚ ã�Ü?Ú/Ö¦èTÔ�Þ�è�Ø?ß�ã6ã�Þ�ú/Þ?Ö8ã�Ü?Ú-Ü�áXÞOà Þ�Ý&ö�ù�ÞOÚ7Õ Ü?ß�ã�Ü�ê3ôOõ�Ø?à Õ ã/ö*Ø?ß�ê3áXÞOß?ß�Ü�á0ãFÕ ã6èTÕ ãWÔZÜ?ß�� Þ&ö�Ø?ó�à Ü*ãWÚ Ø�÷�Ü?à�Þ&ú ú/Ü?Ú/Ö�ë

� � Ë Ì-Ï(Ð�ü
Ï!�#"OÌ-Ê ý Ï ÎÐ%$ þ ÌOüOÒ

Ó6Ô�ÜZÞ&ú ú/Ü?ÚDÕ Ö�Ø?Õ éTÜ�ê3Ø�ã	á�õ&Ö8ã�ÞOéTÜ?Ú/Ö¦èTÔ�Þ�Ú Ü�ôOõ?Õ Ú ÜZØZôOõ�Ø?à Õ ã/ö3ß�Ø�ãWõ?Ú ÜZÜ?ß�� Þ&ö�éTÜ?ß�ã	Ü���â�Ü?Ú7Õ Ü?ß�áXÜOë

6	ÊWÑ � ÌOü�ü*ü�Ì(Ð! þ Ò
Ó6Ô�Üb�6Õ Ø?ó�ÞOß�ÞyãWÚ Ø�ê�Ü?éTØ?Ú7ï à Ø?ó�Ü?à Ö�ß�Ø�ãWõ?Ú ÜøØ?ß�ê Ü�áXÞOà Þ�ÝOÕ áXØ?à	ã�ÞOõ?Ú7Õ Ö�é Þ&ú ú/Ü?Ú/Ö�ë%Ó6Ô�Ü?Ú ÜøØ?Ú Ü á�Ú7Õ ã�Ü?Ú7Õ Ø áXØ�ã�Ø?à Þ�ÝOõ�Ü&Ö�ú/ÞOÚ
Ô�Þ&ã�Ü?à ÖiMIØ�áXáXÞOé�éTÞ�ê�Ø�ãWÕ ÞOß&ð�ß�Ø�ãWõ?Ú Ü â�Ø?Ú7ïXÖ0ðláXÞOé�é�õ?ß?Õ ãWÕ Ü&Ö0ðláXØ?é�â�Õ ß�ÝÛÝOÚ ÞOõ?ß�ê?Ö°Ø?ß�êÛØ?â�Ø?Ú ãWéTÜ?ß�ã7Ö�ëZÓ6Ô�Üåá�Ú7Õ ã�Ü?Ú7Õ Ø
áXØ�ã�Ø?à Þ�ÝOõ�Ü&Ö�áXÞOß�ã�Ø?Õ ßZØ*ã�Þ&ã�Ø?à�Þ&ú.�(�á�à Ø?Õ é*Ö0ð(èTÔ?Õ á�ÔZáXÜ?ß�ãWÚ ÜZÞOß*ãWÔ�Ü*ú/ÞOà à Þ&èTÕ ß�Ý�ãWÔ�Ü?éTÜ&Ö87
9 BòØ&Ö8ã�Ü)x
9 ^?ß�Ü?Ú Ý&ö*Ø?ß�ê3á�à Õ éTØ�ã�Ü)x
9 BòØ�ã�Ü?Ú�x
9 �¦ÞOó�Õ à Õ ã/ö�x
9 �<ÞOÕ Ö�Ü)x
9 BòÜ?à ú/Ø?Ú ÜZÞ&ú6ÝOõ�Ü&Ö8ã7Ö3x
9 �Wß�ú/ÞOÚ7éTØ�ãWÕ ÞOß)x
9 �<Ø�ãWõ?Ú ÜZØ?ß�ê�à Ø?ß�ê?Ö�áXØ?â�Ü)x
9 æ�Ü�ã/ãWà Ü?éTÜ?ß�ã	Ø?ß�ê3Ø?Ú á�Ô?Õ ã�Ü�á0ãWõ?Ú Ü)x
9 A(Ü�ÝOÕ ÞOß�Ø?à�Ü�áXÞOß�ÞOé�Õ áá0ö�á�à Ü&Ö3x
9 �¦Ø?ß�Ø�Ý�Ü?éTÜ?ß�ã8ë�¦Ü?é�ó�Ü?Ú-ÞOÚ Ý�Ø?ß?Õ Ö�Ø�ãWÕ ÞOß&Ö$Ú Ü�áXÜ?Õ ÷�ÜZØ�à Õ áXÜ?ß&Ö�Ü*ã�Þ�ãWÚ Ø�ê�Ü�õ?ß�ê�Ü?Ú<ãWÔ�Ü0�6Õ Ø?ó�ÞOß�Þ�ãWÚ Ø�ê�Ü?éTØ?Ú7ï�ë

; ! ý � Ë Ð%$ ý Ï ÎÌ � Ñ	ÏOÑ5� Ë �ÊWÌOü�! � Ð�ü
Ñ5"Oü�Ì-Ê=<OÌ Î Ò
í�Ý�Þ�Þ�ê > ?Oó�Ø�ê @ ñ

> Ó6Ô�Ü�â�Ú ÞOéTÞ&ãWÕ ÞOßZÞ&ú6Ü�áXÞOà Þ�Ý&ö*Ø?ß�ê�ß�Ø�ãWõ?Ú Ü*ã�ÞOõ?Ú7Õ Ö�é
> Ó�ÞOõ?Ú7Õ Ö8ãFê�Ü&Ö8ãWÕ ß�Ø�ãWÕ ÞOß&Ö$Ø?ß�ê�Ø�áXáXÞOé�éTÞ�ê�Ø�ãWÕ ÞOßòó�Ü?ß�Ü�úzÕ ã%úzÚ ÞOéåØ�áXÞOé�éTÞOßòéTØ?Ú7ï0Ü�ãWÕ ß�Ýlâ�à Ø�ã/ú/ÞOÚ7éçí�BòÜ?ó�â�Ú Ü&Ö�Ü?ß�áXÜ

Ø?ß�ê�ó�Þ�ÞOï�Õ ß�Ý3ÞOâ�â�ÞOÚ ãWõ?ß?Õ ãWÕ Ü&Ö�ñ> ��Ø?ß�ó�ÜZÜ���â�Ø?ß�ê�Ü�ê�ù	Ø?ßZØ�ê&÷�Ø?ß�ã�Ø�Ý�ÜZ7(ÝOÚ Ü�Ø�ãFâ�Þ&ã�Ü?ß�ãWÕ Ø?à
> T�Ü�ã/ã�Ü?Ú<ãWÚ Ø?ß&Ö�â�Ø?Ú Ü?ß�á0ö*Þ&ú6Ü�áXÞ?ùWà Ø?ó�Ü?à à Õ ß�Ý�ãWÔ?Ú ÞOõ�ÝOÔZØ�Ö�Õ ß�ÝOà Ü*ãWÚ Ø�ê�Ü?éTØ?Ú7ï�ú/ÞOÚ<÷�Ø?Ú7Õ ÞOõ&Ö¦ã/ö�â�Ü&Ö�Þ&ú-ã�ÞOõ?Ú7Õ Ö8ãDÖ�Ü?Ú ÷�Õ áXÜ&Ö�ë
@ ��Ø?ßló�Ü�Ü���â�Ø?ß�ê�Ü�êQ[lØ�êOÕ Ö�Ø�ê&÷�Ø?ß�ã�Ø�Ý�ÜZ7	ß�Þ&ã�Ú Ü?â�Ú Ü&Ö�Ü?ß�ã�Ø�ãWÕ ÷�Ü�Þ&ú%Ø?à à&Þ&ú��	Ü?Ú7éTØ?ß�ö�íWß�ÞOß&ùWéTÜ?é�ó�Ü?Ú/Ö$áXØ?ßòÔ�Ø�÷�Ü�Ø

Ý�Þ�Þ�ê�Ô?Õ ï�Õ ß�Ý�Ö8ãWÚ7õ�á0ãWõ?Ú Ü*ã�Þ�Þ3ÞOÚ-áXØ?ß�Ô�Ø�÷�ÜZØ�ó�Ü�ã/ã�Ü?ÚDÕ ß�úzÚ Ø&Ö8ãWÚ7õ�á0ãWõ?Ú Ü�Õ ß�êOÕ ÷�Õ êOõ�Ø?à à ö�ñ0ë
É6Ì-Ï ��� � ý ÊDC�Ë ÏE�Ì � Ì�òÌ-Ï(Ð�üTÐ �Oý Ð� Ñ5! � Î "OÌ*!Oü�Ì ÎÍWÑ	Ê5F�Ë ýHG � þ Ë Ï ý Ò

Ó6Ô�Ü0�6Õ Ø?ó�ÞOß�Þ3á�Ú7Õ ã�Ü?Ú7Õ ØZØ?Ú ÜZÜ���áXÜ?à à Ü?ß�ã6ú/ÞOÚ<ãWÔ�ÜZÝ�Þ�Ø?à Ö�Þ&ú�6Õ Ø*ÿ	à â�Õ ß�Ø3í7Ö�õ?â�â�ÞOÚ ã	Þ&ú	Ö�õ&Ö8ã�Ø?Õ ß�Ø?ó�à Ü*ã�ÞOõ?Ú7Õ Ö�éTñ0ë
ÿ�Ô?Õ ÝOÔ?à ö3â�Ú Þ&ú/Ü&Ö0Ö�Õ ÞOß�Ø?à�Ö8ãWÚ7õ�á0ãWõ?Ú Ü*èTÕ ãWÔ�Ú Ü�Ý�Ø?Ú ê�ã�Þ�Ý�Ø&Ö8ãWÚ ÞOß�ÞOé$ö�ð(Ø�áXáXÞOé�éTÞ�ê�Ø�ãWÕ ÞOß&ð(áXØ�ã�Ü?Ú7Õ ß�Ý�Ø?ß�ê3Ö�Ü?Ú ÷�Õ áXÜ&Ö�íWß�Ø�ãWõ?Ú Ü
â�Ø?Ú7ïXÖ�ñ0ë
^���Ü?é�â�à Ø?Ú ö3à Ø?ó�Ü?à ë

K&Ñ	ÊL�òÑ	ÊWÌ
Ë Ï(ÍWÑ	ÊD� ý Ð�Ë Ñ	Ï	Ò

è�è�èZë ÷�Õ Ø?ó�ÞOß�Þ<ë ê�Ü í�ÞOß?à ö3Õ ß��	Ü?Ú7éTØ?ß�ñ�6Õ Ø?ó�ÞOß�Þ	�Fé�ó)q6ðt�Ú7Õ Ü�êOÚ7Õ á�Ô&ù�^?ó�Ü?Ú ã7ù7æ&ãWÚ Ø�a�ÜgMIq-Ø?õ&Ö�4Z1�ðO6ù�4Z1m.E-8+QT�Ü?Ú ÝOÕ Ö�á�Ô��Fà Ø�êOó�Ø�á�Ô
Ó U .�+�íR(&ñi-)-�(8.YML�8.E-�V	X)( ð-Õ ß�ú/ÞE\3÷�Õ Ø?ó�ÞOß�Þ<ë ê�Ü
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A(Þ&ãWÔ�Ø�Ø?Ú/Ö8ã�Ü?Õ Ýåí `�A(Þ&ãWÔ�Ø�Ø?Ú�ãWÚ Ø?Õ à _ ñ Õ Ö Ø ß�Ø�ãWÕ ÞOß�Ø?à ðZ÷�Ü?Ú ö1è�Ü?à à$éTØ?Ú7ï0Ü�ã�Ü�êåà ÞOß�Ý?ù�êOÕ Ö8ã�Ø?ß�áXÜÙãWÚ Ø?Õ à$Õ ßÙãWÔ�Ü é�Õ ê�êOà Ü°Þ&ú
�	Ü?Ú7éTØ?ß�ö�ðe1u4�.�ï�éåÕ ß�à Ü?ß�Ý&ãWÔOë
Ó6Ô�ÜfA(Þ&ãWÔ�Ø�Ø?Ú/Ö8ã�Ü?Õ Ý3Ô�Ø&Ö3Õ ã7Ö*Þ&èTßréTÞ&ã/ã�Þ75�/ãÕ Ö3éTØ?Ú7ï0Ü�ã�Ü�êlØ&Ö _ ãWÔ�Ü�ãWÚ Ø?Õ à?Þ&úFãWÔ�ÜòÖ�Ü?ß&Ö�Ü&Ö�`�í `%BòÜ�Ýlê�Ü?Ú�æOÕ ß?ß�Ü _ ñ0ë(Ó6Ô?Õ Ö
éTÜ�Ø?ß&Ö87<â�õ?Ú Ü�ß�Ø�ãWõ?Ú Ü0[�Ø?ßZÜ?ß�áXÞOõ?ß�ã�Ü?Ú<èTÕ ãWÔ�ß�Ø�ãWõ?Ú Ü0[�Ü?ß�� Þ&ö�Õ ß�Ý�ß�Ø�ãWõ?Ú Ü*èTÕ ãWÔZØ?à à�ö�ÞOõ?Ú6Ö�Ü?ß&Ö�Ü&Ö�ë
Ó6Ô�Ü?Ú Ü�Õ Ö�Ø*è�Ü�Ø?à ãWÔZÞ&ú%Õ ß�ã�Ü?Ú Ü&Ö8ãWÕ ß�Ý�â�à Ø�áXÜ&Ö¦ã�Þ�à Ü�Ø?Ú7ßZØ?ó�ÞOõ�ãFÕ ß*ã�Ü?Ú7é*Ö�Þ&ú%ß�Ø�ãWõ?Ú Ü&ðOá�õ?à ãWõ?Ú ÜZØ?ß�ê�Ô?Õ Ö8ã�ÞOÚ ö(ë
9 ODÕ ê�Ø�á0ãWÕ áXØ?à&â�Ú Ü&Ö�Ü?ß�ã�Ø�ãWÕ ÞOß&Ö�ÞOß*ãWÔ�Ü*ú/ÞOÚ Ü&Ö8ã	Ø?ß�ê�è�Ø�ã�Ü?Ú-Ü���â�Ü?Ú7Õ Ü?ß�áXÜ
9 ÿlá�Ú Þ&è�ê3Þ&ú%ß�Ø�ãWõ?Ú Ü*ãWÚ Ø?Õ à Ö$à Ü�Ø�ê3Þ&ú ú6Ø�ÝOÚ7Õ á�õ?à ãWõ?Ú Ø?à�Ø?ß�ê�ú/ÞOÚ Ü&Ö8ãWÚ öTãWÚ Ø�á�ïXÖ
9 �	õ?éTÜ?Ú ÞOõ&Ö¦÷�Õ Ü�èTâ�ÞOÕ ß�ã7Ö�Þ&÷�Ü?ÚDÔ?Õ à à ö3à Ø?ß�ê?Ö�áXØ?â�Ü&Ö
9 ÿ	ß�ê�é�õ�á�Ô�éTÞOÚ Ü��

û<Ì-Ê�Ê�Ë Ð�Ñ	Ê�Ë ÌOü
ý Ï Î�þ ý ÊzÐ�Ë ÌOüOÒ

Ó6Ô�ÜyA(Þ&ãWÔ�Ø�Ø?Ú/Ö8ã�Ü?Õ Ý Õ Ölà Þ�áXØ�ã�Ü�ê Õ ß�Ø?ß�Ø�ã/ãWÚ Ø�á0ãWÕ ÷�Ürú/ÞOÚ Ü&Ö8ãZÔ?Õ à à	à Ø?ß�ê?Ö�áXØ?â�ÜOëe�/ãTÖ8ãWÚ Ü�ã�á�Ô�Ü&Ö�Ø�è�Ø�ölúzÚ ÞOéìãWÔ�Ü ß�ÞOÚ ãWÔ�Ü?Ú7ß
Ü�ê�Ý�Ü Þ&ú$ãWÔ�Ü�A(Þ&ãWÔ�Ø�Ø?Ú*éTÞOõ?ß�ã�Ø?Õ ßøÚ Ø?ß�Ý�Ü�Þ&÷�Ü?Ú0ODÕ à à ù�T�Ü?Ú ÝOà Ø?ß�ê Þ&ú�q-Ü&Ö0Ö�Ü?ß ã�Þ ãWÔ�Ü ú/Þ�Þ&ãWÔ?Õ à à Ö�Þ&úãWÔ�Ü#BòÜ&Ö8ã�Ü?Ú è�Ø?à ê<ë
Ó6Ô�Ü?Ú ÜZØ?Ú Ü*ã/è�Þ�Ô�Ü�Ø�ê�ôOõ�Ø?Ú ã�Ü?Ú/Ö$Õ ßJTOÚ7Õ à ÞOß�Õ ß*ãWÔ�Ü�æ�Ø?õ�Ü?Ú7à Ø?ß�ê3Ø?Ú Ü�ØZØ?ß�êQODÕ à à Ü?ß?ó�õ?Ú Ý�Õ ßJq-Ü&Ö0Ö�Ü?ßOë
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Ó6Ô�Ü�A(Þ&ãWÔ�Ø�Ø?Ú/Ö8ã�Ü?Õ Ý Ø&Ö0Ö�Þ�á�Õ Ø�ãWÕ ÞOßåÔ�Ø&Öy.�(çéTÜ?é�ó�Ü?Ú/ÖyØ�ãlãWÔ�ÜåéTÜ�Ü�ãWÕ ß�Ýäâ�ÞOÕ ß�ãrÞ&úòãWÔ�ÜîãWÔ?Ú Ü�Ü~�	Ü?Ú7éTØ?ßåÚ Ü�ÝOÕ ÞOß&Ö�<ÞOÚ êOÚ7Ô�Ü?Õ ß&ù�BòÜ&Ö8ãWâ�Ô�Ø?à Õ Ø&ð0q-Ü&Ö0Ö�Ü?ßøØ?ß�êrA<Ô�Ü?Õ ß?à Ø?ß�ê?ù�h�Ø?à Ø�ãWÕ ß�Ø�ã�ÜOëDÓ6Ô�Ü&Ö�Ü Ø?Ú Ü éTÞ?Ö8ãWà ö Ö�Õ � êOÕ Ö8ãWÚ7Õ á0ã7Ö0ð:-�V ã�Þ&èTß&ÖòØ?ß�ê
áXÞOé�é�õ?ß?Õ ãWÕ Ü&Ö0ð¦ã�ÞOõ?Ú7Õ Ö�é Ø&Ö0Ö�Þ�á�Õ Ø�ãWÕ ÞOß&Ö0ðÔ?Õ ï�Õ ß�Ý Ø&Ö0Ö�Þ�á�Õ Ø�ãWÕ ÞOß&Ö�Ø?ß�ê ú/ÞOÚ Ü&Ö8ãTØ�êOé�Õ ß?Õ Ö8ãWÚ Ø�ãWÕ ÞOß&Ö�ë6Ó6Ô�Ü?Ú ÜøÕ Ö�Ø�ê�Ü�êOÕ áXØ�ã�Ü�ê
â�Ú Þ�� Ü�á0ã	Þ&ú úzÕ áXÜ�Õ ßZá�Ô�Ø?Ú Ý�ÜZÞ&ú6Ø�êOé�Õ ß?Õ Ö8ãWÚ Ø�ãWÕ ÞOßOë�Ó6Ô�ÜJA(Þ&ãWÔ�Ø�Ø?Ú/Ö8ã�Ü?Õ Ý3Ø?à Ö�Þ�Ô�Ø&Ö$Õ ã7Ö�Þ&èTß�éTØ?Ú7ï0Ü�ãWÕ ß�Ý3Þ&ú úzÕ áXÜOë
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Ó6Ô�ÜrA(Þ&ãWÔ�Ø�Ø?Ú/Ö8ã�Ü?Õ Ý�� íWâ�Ú Þ&ã�Ü�á0ã�Ü�êyãWÚ Ø�ê�Ü?éTØ?Ú7ï0ñ3è�Ø&ÖrÖ�Ü�ã�õ?â èTÕ ãWÔ ãWÔ�ÜyÖ�â�Ü�á�Õ úzÕ á Ý�Þ�Ø?àDÞ&úZØ�á�Ô?Õ Ü�÷�Õ ß�Ý°ß�Ü�è ôOõ�Ø?à Õ ã/ö
Ö8ã�Ø?ß�ê�Ø?Ú ê?Ö$êOÕ Ú Ü�á0ã�Ü�ê�Ø�ãFØòÔ?Õ ï�Õ ß�Ý�ÝOÚ ÞOõ?â�èTÕ ãWÔòÔ?Õ ÝOÔ�ê�Ü?éTØ?ß�ê?Ö�ëSA(Ü�ÝOÕ ÞOß&ÖTÖ�Ô�Ø?à à(ó�Ü�Ö�õ?ó3� Ü�á0ãDã�Þ�ã�ÞOõ?Ú7Õ Ö�éäâ�Ú ÞOéTÞ&ãWÕ ÞOßOëBòÜ?à à&éTØ?Ú7ï0Ü�ê�ãWÚ Ø?Õ à Ö�Ø?ß�ê3ØZêOÕ Ö8ãWÕ ß�á0ãFÔ?Õ ï�Õ ß�Ý�ß�Ü�ã/è�ÞOÚ7ïÖ�Ô�Ø?à à&â�Ú Þ&÷�Õ ê�Ü*÷�Ü?Ú ö*Ü�Ø&Ö8ö*ÞOÚ7Õ Ü?ß�ã�Ø�ãWÕ ÞOßZØ?ß�ê3Ø�Ö�Ø�ú/Ü*è�Ø?à ï�ã�ÞZãWÔ�Ü
Ö8ã�Ø�Ý�ÜZê�Ü&Ö8ãWÕ ß�Ø�ãWÕ ÞOßOë
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�¦ÞOÚ Ü*ãWÔ�Ø?ß21�()(�ð ()()(�Ô?Õ ï0Ü?Ú/ÖiMWö�Ü�Ø?Ú	í7Ö�ÞOõ?Ú áXÜZ7SA(Ø?Õ ß�Ü?ÚeTOÚ j?éTÜ?Ú ñ

6	ÊWÑ � ÌOü�ü*ü�Ì(Ð! þ Ò
Ó�ÞOõ?Ú7Õ é*Ö$éTØ?Ú7ï0Ü�ãWÕ ß�Ý3Þ&ú-ãWÔ�ÜJA(Þ&ãWÔ�Ø�Ø?Ú/Ö8ã�Ü?Õ Ý�Õ Ö$ó�Ø&Ö�Ü�ê3ÞOß*ãWÔ�Ü*ú/ÞOà à Þ&èTÕ ß�Ý�â�ÞOÕ ß�ã7Ö87
9 Ó6Ô�ÜZá�à Ü�Ø?Ú/ðOáXÞOß�ãWÕ ß?õ�ÞOõ&Ö$éTØ?Ú7ï�Õ ß�Ý3Þ&ú-ãWÔ�Ü�éTØ?Õ ß*ãWÚ Ø?Õ à Ö0ðOØ?à ã�Ü?Ú7ß�Ø�ãWÕ ÷�ÜTãWÚ Ø?Õ à Ö¦Ø?ß�êZã�Ü?é�â�ÞOÚ Ø?Ú ö$ãWÚ Ø?Õ à Ö�èTÕ ãWÔ*ØZÖ�õ?Õ ã�Ø?ó�à Ü

áXÞOÚ7â�ÞOÚ Ø�ã�Ü�Õ ê�Ü?ß�ãWÕ ã/ö*Ø?ß�ê3Þ&èTß�à Þ�Ý�Þ�x
9 Ó6Ô�ÜZÜ&Ö8ã�Ø?ó�à Õ Ö�Ô?éTÜ?ß�ã	Þ&ú6Ü�êOõ�áXØ�ãWÕ ÞOß�Ø?à�Ø�ê&÷�Ü?ß�ãWõ?Ú Ü�Ö8ã�Ø�ãWÕ ÞOß&Ö¦èTÕ ãWÔ�Õ ß�ú/ÞOÚ7éTØ�ãWÕ ÞOßZÞOß*ú/ÞOÚ Ü&Ö8ã	Ø?ß�ê�è�Ø�ã�Ü?Ú�x
9 A(Þ&ãWÔ�Ø�Ø?Ú/Ö8ã�Ü?Õ Ý�úzõ?Ú7ß?Õ ãWõ?Ú Ü3íWó�Ü?ß�á�Ô�Ü&Ö0ð-Ú Ü&Ö8ãWÕ ß�Ý�â�à Ø�áXÜ&Ö�ñix
9 �/ã7Ö*Þ&èTß	` � õ�Ø?à Õ ã�j�ã7Ö�ó�Ü�ãWÚ7Õ Ü?ó*A(Þ&ãWÔ�Ø�Ø?Ú/Ö8ã�Ü?Õ Ý�`*Ø�áXáXÞOé�éTÞ�ê�Ø�ãWÕ ÞOßrà Ø?ó�Ü?à(íWÔ?Õ ï�Õ ß�Ý?ù/úzÚ7Õ Ü?ß�êOà ö�Ø�áXáXÞOé�éTÞ�ê�Ø�ãWÕ ÞOß�èTÕ ãWÔ�Ø

Ö�â�Ü�á�Õ Ø?à%Ô?Õ ï�Õ ß�ÝyÖ�Ü?Ú ÷�Õ áXÜ�ñ0ë	Ó6Ô�Ü Ø�áXáXÞOé�éTÞ�ê�Ø�ãWÕ ÞOßyÕ ß�úzÚ Ø&Ö8ãWÚ7õ�á0ãWõ?Ú ÜøÕ ß�á�à õ�ê�Ü&Ö�Ö�Ü?Ú ÷�Õ áXÜ&Ö�ú/ÞOÚêOÚ ö�Õ ß�Ý á�à Þ&ãWÔ�Ü&Ö�Ø?ß�ê
Ö�Ô�Þ�Ü&Ö0ð-Õ ß�êOÕ ÷�Õ êOõ�Ø?à�Ø�ê&÷�Õ áXÜZØ?ß�ê3ÝOõ?Õ ê�Ü�ê�Ô?Õ ï�Õ ß�Ý�ã�ÞOõ?Ú/Ö3x

9 �/ã7ÖZÞ&èTß�è�Ü?ó�Ö�Õ ã�Ü Õ ß�á�à õ�êOÕ ß�ÝrØ?ßòÞOß?à Õ ß�Ü&ù7Ö�Ô�ÞOâlíWÔ?Õ ï�Õ ß�ÝlÝOõ?Õ ê�Ü&Ö0ðFéTØ?â�Ö0ðFÕ à à õ&Ö8ãWÚ Ø�ãWÕ ÞOß&Ö0ðFéTØ?â�áXØ&Ö�Ü&Ö0ðFó�Ø�á�ï�â�Ø�á�ïXÖ0ð
Ô?Õ ï�Õ ß�Ý1â�ÞOà Ü&Ö0ð¦ã�ÞOÕ à Ü�ãWÚ öøó�Ø�Ý?Ö0ð�á�õ&Ö�Ô?Õ ÞOß&Ö0ð�Ö�Þ�á�ïXÖ0ð¦áXØ?â�Ö0ðâ�Õ ß&Ö0ð¦áXÞ&ã/ã�ÞOßøó�Ø�Ý?Ö0ðâ�Þ?Ö8ã�áXØ?Ú ê?Ö0ðL��O�} Ö�èTÕ ãWÔ Ö�â�Õ Ú7Õ ãWõ�Ø?à
é�õ&Ö�Õ á�ðOÜ�ã�á&ë ñ0ë
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> ]	ß?Õ ôOõ�Ü?ß�Ü&Ö0Ö$Õ ß�éTØ?Ú7ï0Ü�ãWÕ ß�Ý<ë
> ��Ü?Ú öTè�Ü?à à�áXÞOé�é�õ?ß?Õ áXØ�ã�Ü�ê3Ø?ß�ê�÷�Ü?Ú öTè�Ü?à à&ï�ß�Þ&èTßOë
> �	Þ�Þ�ê�Ö8ãWÚ7õ�á0ãWõ?Ú Ü*ú/ÞOÚDÕ ß�áXÞOéTÜOë@ Ó6Ô�ÜZÜ���Ô�Ø?õ&Ö8ãWÕ ÷�ÜZáXÞOÚ7â�ÞOÚ Ø�ã�ÜZê�Ü&Ö�Õ ÝOß�éTØ�ö*áXÞOß�÷�Ü�ö*Ø?ß�Õ é�â�Ú Ü&Ö0Ö�Õ ÞOßZÞ&ú6Ø?Ú ãWÕ úzÕ á�Õ Ø?à Õ ã/ö(ë
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�	Þ�Þ�ê?ð-ß�ÞOß&ù7Ö8ã�ÞOâ*Ø?ß�ê3Ü���Ü?é�â�à Ø?Ú ö3éTØ?Ú7ï�Õ ß�Ý3Þ&ú6Ø�à ÞOß�Ý?ù�êOÕ Ö8ã�Ø?ß�áXÜ*ãWÚ Ø?Õ à ë
�Wß�ã�Ü�ÝOÚ Ø�ãWÕ ÞOßZÞ&ú6Ø�áXáXÞOé�éTÞ�ê�Ø�ãWÕ ÞOß*ãWÔ�Ø�ã	êOÕ ê�ß�Þ&ã6ö�Ü�ãFó�Ü?à ÞOß�Ý�ã�Þ3Ø?ß�ö3à Ø?ó�Ü?à ë^���Ü?é�â�à Ø?Ú ö3éTØ?Ú7ï0Ü�ãWÕ ß�Ý3Ø?ß�ê�Õ ß�áXÞOéTÜZÞOâ�â�ÞOÚ ãWõ?ß?Õ ãWÕ Ü&Ö�ë
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è�è�èZë Ú Þ&ãWÔ�Ø�Ø?Ú/Ö8ã�Ü?Õ Ý<ë ê�Ü í�ÞOß?à ö3Õ ß��	Ü?Ú7éTØ?ß�ñ
h�Ú Þ�� Ü?ï�ãWó)s?Ú ÞQA(Þ&ãWÔ�Ø�Ø?Ú/Ö8ã�Ü?Õ Ý���ðOáDMIÞQq-ÞOà 
XùFõ?ß�êZÓ�ÞOõ?Ú7Õ Ö8ãWÕ ïm
0Ü?ß�ãWÚ7õ?é*ðh�Þ?Ö8ã7Ö8ãWÚ Ø�a�ÜYX�ðO6ù�4�X)V�+�-�æ�á�Ô?éTØ?à à Ü?ß?ó�Ü?Ú Ý
Ó U .�+�íR(&ñW-8+�X�-�+�X8.�(�4�(�ðt U .�+�íR(&ñW-8+�X�-�+�X8.�(�4�.(ð ï�ß�Þ�á�Ô�Ü�\òÚ Þ&ãWÔ�Ø�Ø?Ú/Ö8ã�Ü?Õ Ý<ë ê�Ü ð Ú Þ?Ö�Ü?ß?ï�Ú Ø?ß8
u\òÚ Þ&ãWÔ�Ø�Ø?Ú/Ö8ã�Ü?Õ Ý<ë ê�Ü�¦Ø?Ú7ï0Ü�ãWÕ ß�ÝQA(Þ&ãWÔ�Ø�Ø?Ú/Ö8ã�Ü?Õ Ý���ðOáDMIÞZÓ�ÞOõ?Ú7Õ Ö8ãWÕ ïm
0Ü?ß�ãWÚ Ø?à Ü�æ�Ø?õ�Ü?Ú7à Ø?ß�ê?ðq-Ü?Õ ß?Ú7Õ á�Ô&ù�d�Ø?ß&Ö�Ü?ß&ù�BòÜ�Ýf1m.(ðO6ù�48+)+�-8+QTOÚ7Õ à ÞOß
Ó U .�+�íR(&ñW-8+�&S1I[J+�.�V)V�4)4&ðt U .�+�íR(&ñW-8+�&S1I[J+�.�V�-�.�X�ð Ú Þ&ãWÔ�Ø�Ø?Ú/Ö8ã�Ü?Õ ÝE\òÔ�Þ�á�Ô&Ö�Ø?õ�Ü?Ú7à Ø?ß�êOï�Ú Ü?Õ Ö�ë ê�Ü
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�/ãÕ Ö*Ø�Ý�Ü?ß�Ü?Ú Ø?à ðDÖ�Ü?à ú�ù�Ø�ê�ÞOâ�ã�Ü�êlôOõ�Ø?à Õ ã/ö�ê�Þ�á�õ?éTÜ?ß�ã�ãWÔ�Ø�ãÚ Ü�ÝOõ?à Ø�ã�Ü&Ö3Ú Ü?à Ø�ãWÕ ÞOß&Ö3ó�Ü�ã/è�Ü�Ü?ß�ÝOõ�Ü&Ö8ã7ÖTØ?ß�ê éTØ?ß�Ø�Ý�Ü?Ú/Ö�Õ ß
Ó6Ú Ü?ß�ãWÕ ß�Þ�} ÖZéTÞOõ?ß�ã�Ø?Õ ßòÔ?õ�ã7Ö�ëE�/ã�Ô�Ø&ÖZó�Ü�Ü?ß�Ø3Ý�Þ�Þ�ê�Ü���Ø?é�â�à Ü�ú/ÞOÚ	Þ&ãWÔ�Ü?ÚDÖ�Ü?Ú ÷�Õ áXÜ3á�Ô�Ø?Ú ã�Ü?Ú/Ö*Õ ß�ãWÔ�ÜJ�/ã�Ø?à Õ Ø?ß�ÿ	à â�Ö�ë&Ó6Ô?Õ Ö
Ö�Ü?Ú ÷�Õ áXÜ&Örá�Ô�Ø?Ú ã�Ü?Ú�Õ ÖrÜ?ß�ê�ÞOÚ/Ö�Ü�êîó�ö ãWÔ�ÜrqDõ�ã7ùWï0Ü�Ü?â�Ü?Ú/Ölÿ-Ö0Ö�Þ�á�Õ Ø�ãWÕ ÞOßyÞ&ú*Ó6Ú Ü?ß�ã�Þ ÿ	õ�ã�ÞOß�ÞOéTÞOõ&Öph�Ú Þ&÷�Õ ß�áXÜøØ?ß�ê°ó�ö
æ<ë ÿ%ë ÓDë í7æ�Þ�á�Õ Ü�ã��Zê�Ü�ÝOà Õ�ÿ	à â�Õ ß?Õ Ö8ãWÕXÓ6Ú7Õ ê�Ü?ß�ãWÕ ß?Õ ñ0ë�qDõ�ã7ùWï0Ü�Ü?â�Ü?Ú/Ö¦èTÔ�Þ3Ø�ê�ÞOâ�ã6ãWÔ�ÜZá�Ô�Ø?Ú ã�Ü?Ú-Ø?ß�ê3êOÕ Ö�â�à Ø�ö3Õ ãFÕ ß*ãWÔ�Ü�Ú Þ�ÞOé*Ö¦Þ&ú
ãWÔ�ÜåÔ?õ�ãráXÞOé�é�Õ ãlãWÔ�Ü?é*Ö�Ü?à ÷�Ü&Öøã�ÞäÚ Ü&Ö�â�Ü�á0ãWÕ ß�Ý Ø?ß�ê ÝOõ�Ø?Ú Ø?ß�ã�Ü�Ü?Õ ß�Ý Ü�Ø�á�ÔîÝOõ�Ü&Ö8ãlØ?à àÖ�Ü?Ú ÷�Õ áXÜ&Ö0ð3Ø?ß�ê×ã�Þ ÝOÕ ÷�Õ ß�Ý
Ü���ã�Ü?ß&Ö�Õ ÷�Ü�Õ ß�ú/ÞOÚ7éTØ�ãWÕ ÞOßZÞOß�Ô?Õ ï�Õ ß�Ý�Õ ãWÕ ß�Ü?Ú Ø?Ú7Õ Ü&Ö0ðOÞ&ãWÔ�Ü?Ú6Ö�Ü?Ú ÷�Õ áXÜ&Ö0ðOÜ�ã�á&ë
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ÿ	õ�ã�ÞOß�ÞOéTÞOõ&Ö:h�Ú Þ&÷�Õ ß�áXÜZÞ&ú<Ó6Ú Ü?ß�ã�Þ<ë
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h�Ú Þ&÷�Õ ß�á�Õ Ø*ÿ	õ�ã�ÞOß�ÞOéTØZêOÕXÓ6Ú Ü?ß�ã�Þ�í/ãWÔ�Ü*ÿ	õ�ã�ÞOß�ÞOéTÞOõ&Ö:h�Ú Þ&÷�Õ ß�áXÜ*Þ&ú�Ó6Ú Ü?ß�ã�Þ�Ø�êOé�Õ ß?Õ Ö8ãWÚ Ø�ãWÕ ÞOß&ð�Ó�ÞOõ?Ú7Õ Ö�ékO-Ü?â�Ø?Ú ãWéTÜ?ß�ã�ñWð
æ<ë ÿ%ë ÓDërí7æ�Þ�á�Õ Ü�ã�� ê�Ü�ÝOà Õ�ÿ	à â�Õ ß?Õ Ö8ãWÕZÓ6Ú7Õ ê�Ü?ß�ãWÕ ß?Õ ðrãWÔ�Ü â�Ú Þ&÷�Õ ß�á�Õ Ø?à�Ö�Ü�á0ãWÕ ÞOßÛÞ&ú ãWÔ�Ü��/ã�Ø?à Õ Ø?ßäÿ	à â�Õ ß�Ü��6à õ?ó��Dë ÿ%ë �8ë ñWð
ÿ-Ö0Ö�Þ�á�Õ Ø8
�Õ ÞOß�Ü��	Ü&Ö8ã�ÞOÚ7Õ�A<Õ úzõ�ÝOÕ�ê�Ü?àXÓ6Ú Ü?ß�ãWÕ ß�Þ�í/ãWÔ�Ü�â�Ú Þ&÷�Õ ß�á�Õ Ø?à&Ô?õ�ã7ùWï0Ü�Ü?â�Ü?Ú-Ø&Ö0Ö�Þ�á�Õ Ø�ãWÕ ÞOß�ñ0ë
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Ó6Ô?Õ Ö3â�Ú Þ�� Ü�á0ã�è�Ø&Ö*á�Ú Ü�Ø�ã�Ü�êòã�Þ�Ô�Ø?Ú7éTÞOß?Õ Ö�Ü�ã�ÞOõ?Ú7Õ Ö�éäØ?ß�êlØ?à â�Õ ß?Õ Ö�éìÚ Ü�áXÜ?â�ãWÕ ÷�Õ ã/ölÕ ß�ãWÔ�Ü�Ø?à â�Õ ß�ÜrÔ?õ�ã7Ö*Þ&ú%ãWÔ�Ü3Ó6Ú Ü?ß�ã�Þ
â�Ú Þ&÷�Õ ß�áXÜ�í�Þ&÷�Ü?ÚI1�()(�Ö8ãWÚ7õ�á0ãWõ?Ú Ü&Ö�ñ0ë�Ó6Ô�Ü�ÞOó3� Ü�á0ãWÕ ÷�ÜòÕ Öã�Þ�ÝOõ�Ø?Ú Ø?ß�ã�Ü�Ü�ÝOõ�Ü&Ö8ã7ÖTíWÔ?Õ ï0Ü?Ú/Ö0ð	éTÞOõ?ß�ã�Ø?Õ ß�Ü�Ü?Ú/Ö0ð<Ü�ã�á&ë ñ�Ø3Ý�Þ�Þ�ê
é�Õ ß?Õ é�õ?éåÔ�Þ?Ö�â�Õ ã�Ø?à Õ ã/ö3à Ü�÷�Ü?à�Ø?ß�ê�Ú Ü�Ø&Ö�ÞOß�Ø?ó�à Ü�â�Ú7Õ áXÜ&Ö$Õ ß�Ô?õ�ã7Ö�ë
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Ó�ÞOõ?Ú7Õ Ö8ã7Ö0ðZÔ?Õ ï0Ü?Ú/Ö0ðZéTÞOõ?ß�ã�Ø?Õ ß�Ü�Ü?Ú/Ö0ðãWÔ�ÜÙß�Ø�ãWõ?Ú Ü&ù�áXÞOß&Ö�á�Õ ÞOõ&Ö Õ ß�ã�Ü?Ú Ü&Ö8ã�Ü�êîÕ ßøãWÔ�Ü Ó6Ú Ü?ß�ãWÕ ß�Þ°éTÞOõ?ß�ã�Ø?Õ ß&Ö0ð$Ö�Ü�Ø?Ú á�Ô?Õ ß�Ý
áXØ?à é*ð6Ú Ü�á�Ú Ü�Ø�ãWÕ ÞOß&ð�Ø?ß�êòà Þ&÷�Ü?à ö�à Ø?ß�ê?Ö�áXØ?â�Ü&Ö�ë��WßJ-�()(�-&ðOãWÔ�Ü*Ó6Ú Ü?ß�ãWÕ ß�ÞòÔ?õ�ã7ÖÖ�à Ü?â�ã	Þ&÷�Ü?Ú�&)V�ð ()()(�ÝOõ�Ü&Ö8ã7Ö0ð(èTÕ ãWÔZØ*ã�Þ&ã�Ø?à
Þ&ú�+�.(ð ()()(�Þ&÷�Ü?Ú7ß?Õ ÝOÔ�ãDÖ8ã�Ø�ö�Ö�ë

6	ÊWÑ � ÌOü�ü*ü�Ì(Ð! þ Ò
ÿ êOÚ Ø�ú ã*â�à Ø?ßrê�Ü�úzÕ ß�Ü�ê Ö�Ü�÷�Ü?Ú Ø?à<Ö8ã�Ü?â�ÖZã�Þ�Ö�Ü�ãTõ?â�ãWÔ�Ü � õ�Ø?à Õ ã/ölæ�Ü?Ú ÷�Õ áXÜ&ÖY�6Ô�Ø?Ú ã�Ü?Ú¦Ø?ß�êrã�Þ Õ ß�÷�ÞOà ÷�ÜòãWÔ�Ü�éTØ?Õ ß�à Þ�áXØ?à
éTÞOõ?ß�ã�Ø?Õ ßlØ&Ö0Ö�Þ�á�Õ Ø�ãWÕ ÞOß&ðFæ<ë ÿ%ë ÓDë ð%Ø?ß�êrãWÔ�Ü Ô?õ�ã7ùWï0Ü�Ü?â�Ü?Ú/Öm}OØ&Ö0Ö�Þ�á�Õ Ø�ãWÕ ÞOßòÞ&úFÓ6Ú Ü?ß�ãWÕ ß�Þ<ë5T�Þ&ãWÔòØ&Ö0Ö�Þ�á�Õ Ø�ãWÕ ÞOß&Ö�Ö�Ô�Ø?Ú Ü�ãWÔ�Ü
â�Ô?Õ à Þ?Ö�ÞOâ�Ô�öyÞ&ú�ãWÔ�Ü°â�Ú Þ�� Ü�á0ã8ëI�Wß Ø1Ö�Ü�áXÞOß�ê°Ö8ã�Ø�Ý�Ü&ðTØ°â�Ú7Õ ß�ã�Ü�êÙÜ�êOÕ ãWÕ ÞOß Þ&ú�ãWÔ�Ü � õ�Ø?à Õ ã/ö æ�Ü?Ú ÷�Õ áXÜ&Öf�6Ô�Ø?Ú ã�Ü?Ú*è�Ø&Ö
â�Ú Þ�êOõ�áXÜ�ê Õ ß�ãWÔ?Ú Ü�Ü à Ø?ß�ÝOõ�Ø�Ý�Ü&Ö0ðDØ�ê&÷�Õ Ö�Õ ß�Ý Ô?õ�ã7ùWï0Ü�Ü?â�Ü?Ú/Ö*ã�ÞrêOÕ Ö�â�à Ø�örÕ ã$Õ ß�ãWÔ�ÜrÚ Þ�ÞOé*Ö*Þ&úFãWÔ�Ü?Õ Ú�Ô?õ�ã7Ö�ë(Ó6Ô�ÜQ�6Ô�Ø?Ú ã�Ü?Ú
è�Ø&Ö�Ö�Ü?ß�ã�ã�Þ�Ø?à à6â�Ú Ü&Ö0Ö3Ø?ß�ê�áXÞOé�é�õ?ß?Õ áXØ�ãWÕ ÞOßrØ�Ý�Ü?ß�á�Õ Ü&Ö0ð�ó�Þ&ãWÔ à Þ�áXØ?à à ölØ?ß�êøß�Ø�ãWÕ ÞOß�Ø?à à ö(ë<Ó6Ô�Ü#�/ã�Ø?à Õ Ø?ßlÿ	à â�Õ ß�Ü*�6à õ?ó
Ô�Ü?à â�Ö�ã�Þ1â�Ú ÞOéTÞ&ã�Ü�ãWÔ�Ü á�Ô�Ø?Ú ã�Ü?ÚWëeB Õ ãWÔyÚ Ü�Ý�Ø?Ú ê ã�Þ á�õ&Ö8ã�ÞOéTÜ?ÚáXØ?Ú Ü Ö�Ø�ãWÕ Ö8ú/Ø�á0ãWÕ ÞOß�Ø?ß�ê ú/Ü�Ü�ê?ùWó�Ø�á�ïréTÞOß?Õ ã�ÞOÚ7Õ ß�Ý Þ&ú
Ö�Ü?Ú ÷�Õ áXÜ&Ö3Õ ß�ãWÔ�ÜrÔ?õ�ã7Ö0ð	Ø&Ö3Õ Ö3â�Ú Þ&÷�Õ ê�Ü�êòú/ÞOÚ�ó�ölâ�Ú Þ&÷�Õ ß�á�Õ Ø?à�à Ø�èð6ãWÔ�Ürâ�Ú Þ&÷�Õ ß�áXÜ�Þ&ú%Ó6Ú Ü?ß�ãWÕ ß�Þòá�Ô�Ü�á�ïXÖ$ãWÔ�Ø�ã�Ø?à à�Þ&ú%ãWÔ�Ü
Ô?õ�ã7ùWï0Ü�Ü?â�Ü?Ú/Ö�Ø?Ú ÜZêOÕ Ö�â�à Ø�ö�Õ ß�Ý�ãWÔ�Ü��6Ô�Ø?Ú ã�Ü?Ú-Ø?ß�ê�Ú Ü&Ö�â�Ü�á0ãWÕ ß�Ý�ãWÔ�ÜZôOõ�Ø?à Õ ã/ö3â�ÞOÕ ß�ã7Ö�ë
Ó6Ô�Ü&Ö�ÜZØ?Ú Ü*ãWÔ�Ü�éTØ?Õ ß�â�ÞOÕ ß�ã7Ö�Þ&ú-ãWÔ�Ü�â�Ú Þ�� Ü�á0ãD7
9 q-Þ?Ö�â�Õ ã�Ø?à Õ ã/öE7 B Ô�Ü?ß ãWÔ�Ü Ô?õ�ã7ÖòØ?Ú Ü ÞOâ�Ü?ß&ð$Ô�Þ?Ö�â�Õ ã�Ø?à Õ ã/ö Ö�Ô�Ø?à à%ó�Ü ÝOõ�Ø?Ú Ø?ß�ã�Ü�Ü�ê?ð�Ü�÷�Ü?ß�èTÔ�Ü?ß Ø?à à6Þ&ú$ãWÔ�Üyó�Ü�ê?Ö�ë

�¦Ø?ß�Ø�Ý�Ü?Ú/Ö0ð-èTÕ ãWÔ�ãWÔ�Ülß�Ü�áXÜ&Ö0Ö�Ø?Ú ö3áXÞOà à Ø?ó�ÞOÚ Ø�ãWÕ ÞOß�Þ&úDãWÔ�Ü�ÝOõ�Ü&Ö8ã7Ö0ð6Ö�Ô�Ø?à à&Ø?à è�Ø�ö�ÖZâ�Ú Þ&÷�Õ ê�Ü�Ø3ã�Ü?é�â�ÞOÚ Ø?Ú ö�â�à Ø�áXÜ3ã�Þ
Ü�Ø�ã	Ø?ß�ê�Ö�à Ü�Ü?â*Ø&Ö�áXÞOé$ú/ÞOÚ ã�Ø?ó�à ö*Ø&Ö$â�Þ?Ö0Ö�Õ ó�à ÜOë

9 T�Þ�ÞOï�Õ ß�Ý7 �/ã�Õ ÖZâ�Þ?Ö0Ö�Õ ó�à Ü3ã�ÞrÚ Ü&Ö�Ü?Ú ÷�Üòâ�à Ø�áXÜ&Öã�Þ�Ü�Ø�ãFØ?ß�ê�ã�ÞòÖ�à Ü�Ü?â(ëSA(Ü&Ö�Ü?Ú ÷�Ø�ãWÕ ÞOß&ÖZÚ Ü?éTØ?Õ ß3÷�Ø?à Õ êrõ?ß�ãWÕ à)&lâ�éåÞ&ú
ãWÔ�ÜZê�Ø�ö*Þ&ú	Ö�Ü?Ú ÷�Õ áXÜOë

9 æOß�Ø�á�ïXÖZØ?ß�êòú/Þ�Þ�ê7 �Fõ�Ü&Ö8ã7Ö*Ü�Ø�ãWÕ ß�Ýòú/Þ�Þ�êòãWÔ�Ø�ãÕ Ö3â�Ú Þ&÷�Õ ê�Ü�ê�ó�ö�ãWÔ�ÜrÔ?õ�ãÔ�Ø�÷�Ürâ�Ú7Õ ÞOÚ7Õ ã/ö�Ø�ã�ãWÔ�Ü�ã�Ø?ó�à Ü&ðFó�õ�ãÕ ãÕ Ö
â�Þ?Ö0Ö�Õ ó�à Ü*ú/ÞOÚDÔ?Õ ï0Ü?Ú/Ö¦ã�Þ3áXÞOß&Ö�õ?éTÜ*ãWÔ�Ü?Õ Ú-Þ&èTßTú/Þ�Þ�ê�õ&Ö�Õ ß�ÝZãWÔ�ÜTúzõ?Ú7ß?Õ ãWõ?Ú Ü*Þ&ú<ãWÔ�Ü3Ô?õ�ãDí/ã�Ø?ó�à Ü&Ö0ð(á�Ô�Ø?Õ Ú/Ö0ð<ó�Ü?ß�á�Ô�Ü&Ö�ñ0ë
ÿ Ö�éTØ?à à&ú/Ü�ÜlÕ ÖTáXÞOà à Ü�á0ã�Ü�ê ó�ö3ãWÔ�ÜléTØ?ß�Ø�Ý�Ü?éTÜ?ß�ã8ëE��õ�ã7Ö�Õ ê�Ü&ð-ãWÔ�Ülâ�à Ø�áXÜ&ÖTØ�ã%ãWÔ�Ü3ã�Ø?ó�à Ü�Ø?Ú Ü3úzÚ Ü�Ü&ðDó�õ�ã�â�Ú7Õ ÞOÚ7Õ ã/ö�Õ Ö
Ø?à è�Ø�ö�Ö�ÝOÕ ÷�Ü?ß*ã�Þ�â�Ü�ÞOâ�à Ü�ó�õ�ö�Õ ß�Ý�ú/Þ�Þ�ê�úzÚ ÞOéîãWÔ�Ü�Ô?õ�ã8ë

9 h�Ú7Õ áXÜ&Ö87 A(Ø�ã�Ü&Ö$ú/ÞOÚ%Ø?à à?Ö�Ü?Ú ÷�Õ áXÜ&ÖTØ?Ú Ü�Ö�Ô�Þ&èTß�ÞOß�Ølâ�Ú7Õ áXÜ&ùWà Õ Ö8ã�êOÕ Ö�â�à Ø�ö�Ü�ê Õ ß�ÞOß�Ü�Þ&úDãWÔ�ÜòÚ Þ�ÞOé*Ö�ë�Ó6Ô�Üòâ�Ú7Õ áXÜ&Ö$Ø?Ú Ü
Õ ß�á�à õ&Ö�Õ ÷�ÜZÞ&ú6Ø?à à�á�Ô�Ø?Ú Ý�Ü&Öí7Ö�Ü?Ú ÷�Õ áXÜ&ð(ã�Ø���Ü&Ö0ðOÜ�ã�á&ë ñ0ë�Ó�ÞOÕ à Ü�ã7Ö�Ø?Ú Ü*úzÚ Ü�Ü&ð-Õ ß&Ö�Õ ê�ÜZØ?ß�ê3ÞOõ�ã7Ö�Õ ê�Ü*ãWÔ�Ü�Ô?õ�ã8ë

9 BòØ�ã�Ü?Úi7 æ�ÞOéTÜ�ãWÕ éTÜ&Ö0ðOãWÔ�ÜZè�Ø�ã�Ü?ÚDÕ ß�éTÞOõ?ß�ã�Ø?Õ ß�Ô?õ�ã7Ö$Õ Ö$ß�Þ&ã	êOÚ7Õ ß?ï0Ø?ó�à Ü&ðOØ�áXáXÞOÚ êOÕ ß�Ý�ã�Þ�Ô�Ü�Ø?à ãWÔZÞ&ú úzÕ áXÜZÝOõ?Õ ê�Ü?à Õ ß�Ü&Ö�ë�Wß3Ö�ÞOéTÜ�â�Ü?Ú7Õ Þ�ê?Ö0ð(è�Ø�ã�Ü?Ú-áXØ?ß�ó�Ü�Ö�áXØ?Ú áXÜ�ó�Ü�áXØ?õ&Ö�ÜZÞ&ú6êOÚ ÞOõ�ÝOÔ�ãD7<Õ ß*ãWÔ?Õ Ö�áXØ&Ö�Ü&ð(è�Ø�ã�Ü?Ú-áXÞOß&Ö�õ?é�â�ãWÕ ÞOß�Õ ß*ãWÔ�Ü�Ô?õ�ã
Õ Ö$õ?ß�ê�Ü?ÚDéTØ?ß�Ø�Ý�Ü?Ú6Ö�õ?â�Ü?Ú ÷�Õ Ö�Õ ÞOßOë

9 ^?ß�÷�Õ Ú ÞOß?éTÜ?ß�ãD7 qDõ�ã7ùWï0Ü�Ü?â�Ü?Ú/ÖTè�ÞOÚ7ï*ã�Þ�Ý�Ü�ãWÔ�Ü?Ú%ã�ÞrÖ�Ø�÷�Ü�ãWÔ�Ü�Ü?ß�÷�Õ Ú ÞOß?éTÜ?ß�ã�Ø?à�Ô�Ü?Ú7Õ ã�Ø�Ý�Ü�Ø?Ú ÞOõ?ß�êòãWÔ�ÜlÔ?õ�ã�Ø?ß�ê Õ ß
ãWÔ�Ü�éTÞOõ?ß�ã�Ø?Õ ß&Ö�á�à Þ?Ö�Ü&ùWó�ö(ë
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> �FÚ Ü�Ø�ãFÕ ß?Õ ãWÕ Ø?à&Õ ß�ã�Ü?Ú Ü&Ö8ãDÖ�Ô�Þ&èTß�ó�ö*ÝOõ�Ü&Ö8ã7Ö¦ú/ÞOÚ<ãWÔ�ÜZáXÞOß�ã�Ü?ß�ã7Ö�Þ&ú-ãWÔ�ÜZá�Ô�Ø?Ú ã�Ü?ÚWë> M @ �WßlãWÔ�Ü Ö8ã�Ø?Ú ãWÕ ß�Ýøâ�Ü?Ú7Õ Þ�ê?ð�Õ ã�è�Ø&Ö�Õ é�â�Þ?Ö0Ö�Õ ó�à Ülã�Þ�ê�Ü�úzÕ ß�ÜrÜ�áXÞOß�ÞOé�Õ á�Ý�Þ�Ø?à Ö�ë5�/ã$Ö�Ô�Ø?à à-ó�Ü�â�Þ?Ö0Ö�Õ ó�à Üòã�Þ ê�Þ�Ö�Þ
Ø�ú ã�Ü?Ú-Ø�Ö�Ü�áXÞOß�ê�Ö�Ü�Ø&Ö�ÞOß�Õ ß	-�()(8.-ë

> �¦Ø?ß�öTã�ÞOõ?Ú7Õ Ö�é Ö8ã�Ø?ï0Ü?Ô�ÞOà ê�Ü?Ú/Ö$Õ ßTãWÔ�Ü3ß�Ü?Õ ÝOÔ?ó�ÞOõ?Ú7Õ ß�ÝZÿ	à ã�ÞZÿ<êOÕ Ý�ÜuM8æ�ÞOõ�ãWÔ$ÓOö�Ú ÞOàX÷�Ø?à à Ü�ö�Ö�èTÕ Ö�ÔTã�Þ�áXÞOâ�ö$ãWÔ�Ü3éTÞ�ê�Ü?à
Þ&ú-ãWÔ�ÜZá�Ô�Ø?Ú ã�Ü?Ú-Ø?ß�ê3Ø?â�â�à ö3Õ ã6ã�Þ3Þ&ãWÔ�Ü?Ú-ôOõ�Ø?à Õ ã/ö3â�Ú Þ�� Ü�á0ã7Ö$Õ ß*ãWÔ�Ü*ã�Ü?Ú7Ú7Õ ã�ÞOÚ ö(ë@ Ó6Ô�Ülá�Ô�Ø?Ú ã�Ü?Ú�è�Ø&ÖZÞOß?à ö�Ø?â�â�à Õ Ü�êlúzÚ ÞOéäãWÔ�Üf-�()()VrÖ�õ?é�éTÜ?Ú¦Ö�Ü�Ø&Ö�ÞOß&ðDØ?ß�ê Õ ã$Õ Ö�Ö8ãWÕ à à<ß�Ü�áXÜ&Ö0Ö�Ø?Ú ö�ã�Þ â�Ú ÞOéTÞ&ã�Ü Õ ã
é�õ�á�ÔçéTÞOÚ Ü Ø?ß�êÛÕ ß Ø?ßçÕ é�â�Ú Þ&÷�Ü�êÛéTØ?ß?ß�Ü?Ú�Õ ß Ø?à àZÔ?õ�ã7ÖyØ?ß�ê êOÕ Ú Ü�á0ãWà ö°ã�Þ ÝOõ�Ü&Ö8ãlã�Ø?Ú Ý�Ü�ã7Ö0ðòÔ?Õ ï0Ü?Ú/ÖyØ?ß�ê
éTÞOõ?ß�ã�Ø?Õ ß�Ü�Ü?Ú/Ö�ë

É6Ì-Ï ��� � ý ÊDC�Ë ÏE�Ì � Ì�òÌ-Ï(Ð�üTÐ �Oý Ð� Ñ5! � Î "OÌ*!Oü�Ì ÎÍWÑ	Ê5F�Ë ýHG � þ Ë Ï ý Ò

ÿ�à Þ&ã	Þ&ú%Ú Ü�ÝOÕ ÞOß&Ö�ÞOÚDâ�Ú Þ&÷�Õ ß�áXÜ&Ö$Õ ß*ãWÔ�Ü*ÿ	à â�Ö�áXØ?ßZØ?â�â�à öTãWÔ�ÜTÓ6Ú Ü?ß�ãWÕ ß�Þ�éTÞ�ê�Ü?à�Þ&ú-ãWÔ�Ü�Ô?õ�ã7Ö�ôOõ�Ø?à Õ ã/ö*á�Ô�Ø?Ú ã�Ü?ÚWë
�/ãFÕ Ö�Ø?ßZÜ�áXÞOß�ÞOé�Õ á*â�Ú Þ�� Ü�á0ã6ãWÔ�Ø�ãFÕ Ö�áXÞOß�á�Ú Ü�ã�ÜZØ?ß�ê3Ø�÷�Ø?Õ à Ø?ó�à Ü&ð(÷�Ü?Ú ö*Ü�Ø&Ö8ö*Ø?ß�ê3á�Ô�Ü�Ø?â(ë

K&Ñ	ÊL�òÑ	ÊWÌ
Ë Ï(ÍWÑ	ÊD� ý Ð�Ë Ñ	Ï	Ò

h�Ú Þ&÷�Õ ß�á�Õ Ø*ÿ	õ�ã�ÞOß�ÞOéTØZêOÕXÓ6Ú Ü?ß�ã�Þ
è�è�èZë â�Ú Þ&÷�Õ ß�á�Õ ØOë ãWßOë Õ ã MWãWõ?Ú7Õ Ö�éTÞ ð õ�ú úIë Õ ß�ú/ÞOÚ7éTØ8
�Õ ÞOß?Õ \òâ�Ú Þ&÷�Õ ß�á�Õ ØOë ãWßOë Õ ã
æ&ÿOÓ<ù7æ�Þ�á�Õ Ü�ã��Zê�Ü�ÝOà Õ�ÿ	à â�Õ ß?Õ Ö8ãWÕXÓ6Ú7Õ ê�Ü?ß�ãWÕ ß?Õ
÷�Õ ØJ�¦Ø?ß�á�Õ ðS4�X�ðZ�7ùeV)�S1�()(*Ó6Ú Ü?ß�ã�Þ?ð?Ó U V�+J(8.�&S1�+��S1��)XS1�ðt U V�+J(8.�&S1�+��)&8.�&�-
è�è�èZë Ö�Ø�ã8ë ãWßOë Õ ã ð Õ ß�ú/ÞE\�Ö�Ø�ã8ë ãWßOë Õ ã
ÿ-Ö0Ö�Þ�á�Õ Ø8
�Õ ÞOß�Ü��	Ü&Ö8ã�ÞOÚ7Õ�ê�Ü?Õ�A<Õ úzõ�ÝOÕ�ê�Ü?àXÓ6Ú Ü?ß�ãWÕ ß�Þh�Õ Ø8
m
0Ø���Ü?ß�ã�Ø�ßOëS1�V�M%X�ðZ�7ùeV)�S1�()(*Ó6Ú Ü?ß�ã�Þ?ð?Ó U V�+J(8.�&S1:��-�&)()&)&�ðt�ë U V�+J(8.�&S1:��-�&)()&)&
ÝOõ?Õ ê�Ü�\�Ø?à â�Õ ß�ÝOõ?Õ ê�ÜOë áXÞOé

�
�
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ÿ-Ö0Ö�ÞOÚ7Õ úzõ�ÝOÕ<Õ ÖZØ â�Ú7Õ ÷�Ø�ã�ÜòØ&Ö0Ö�Þ�á�Õ Ø�ãWÕ ÞOßòÞ&ú�V�4òØ?à â�Õ ß�ÜòØ?ß�ê Ô?Õ ï�Õ ß�Ý Ô?õ�ã7ùWï0Ü�Ü?â�Ü?Ú/Ö�Õ ß�ãWÔ�Ü#t�Ú7Õ õ?à Õ���Ü?ß�Ü8
�Õ ØQd�õ?à Õ Ø#A(Ü�ÝOÕ ÞOß
Ø?ß�ê	��Ø�ê�ÞOÚ Ü&ðOØ�Ö�õ?ó�ã�Ü?Ú7Ú7Õ ã�ÞOÚ ö*Þ&ú-ãWÔ�Ü0��Ü?ß�Ü�ã�ÞQA(Ü�ÝOÕ ÞOß3í�T�Ü?à à õ?ß�ÞQh�Ú Þ&÷�Õ ß�áXÜ�ñ0ë�Ó6Ô�Ü�éTØ?Õ ßZØ?Õ é×Þ&ú-ãWÔ�ÜZØ&Ö0Ö�Þ�á�Õ Ø�ãWÕ ÞOß3Õ Ö�ã�Þ
â�Ú ÞOéTÞ&ã�ÜòéTÞOõ?ß�ã�Ø?Õ ßòÔ?õ�ã7Ö$Ø&ÖØ0`�ê�Þ�ÞOÚ _ ã�Þ�ãWÔ�Ü�éTÞOõ?ß�ã�Ø?Õ ß3Ü?ß�÷�Õ Ú ÞOß?éTÜ?ß�ã%Ø?ß�ê�á�õ?à ãWõ?Ú ÜOë�ÿ	ß�Õ é�â�ÞOÚ ã�Ø?ß�ã%ÞOó3� Ü�á0ãWÕ ÷�Ü3Þ&ú
Ø&Ö0Ö�Þ�á�Õ Ø�ãWÕ ÞOß Õ ÖòØ?à Ö�Þøã�ÞÙÕ é�â�Ú Þ&÷�Ü ãWÔ�Üyï�ß�Þ&èùWÔ�Þ&èìØ?ß�ê1â�Ú Þ&ú/Ü&Ö0Ö�Õ ÞOß�Ø?à6áXÞOé�â�Ü�ã�Ü?ß�áXÜ Þ&ú�Õ ã7ÖréTÜ?é�ó�Ü?Ú/Ö0ð�Ø?ß�ê ãWÔ�Ü?Õ Ú
Ú Ü?â�Ú Ü&Ö�Ü?ß�ã�Ø�ãWÕ ÞOß�Õ ß*ãWÔ�ÜZØ�êOé�Õ ß?Õ Ö8ãWÚ Ø�ãWÕ ÷�Ü�â�õ?ó�à Õ á*Õ ß&Ö8ãWÕ ãWõ�ãWÕ ÞOß&Ö�ë��%ãWÔ�Ü?Ú-ÞOó3� Ü�á0ãWÕ ÷�Ü&Ö�Ø?Ú ÜZ7
9 �¦Ø?ß�Ø�Ý�Ü?éTÜ?ß�ã6ãWÚ Ø?Õ ß?Õ ß�Ý�ú/ÞOÚDéTÜ?é�ó�Ü?Ú/Ö3x
9 Ó�Þ�Ö�Ø�÷�Ü�Ø?ß�êòÚ Ü&Ö�â�Ü�á0ã�Ô?õ?éTØ?ß&ð6Ô?Õ Ö8ã�ÞOÚ7Õ á�ðOá�õ?à ãWõ?Ú Ø?à�Ø?ß�ê3Ü?ß�÷�Õ Ú ÞOß?éTÜ?ß�ã�Ø?à&Ô�Ü?Ú7Õ ã�Ø�Ý�Ü&ð(èTÕ ãWÔZÝOÚ Ü�Ø�ã	Ø�ã/ã�Ü?ß�ãWÕ ÞOß*ã�Þ�ãWÔ�Ü

Ö�õ?Ú7Ú ÞOõ?ß�êOÕ ß�Ý?Ö�Þ&ú-ãWÔ�Ü�Ô?õ�ã7Ö3x
9 Ó�Þ�â�Ú ÞOéTÞ&ã�ÜZáXÞOÚ7Ú Ü�á0ã	Ü�êOõ�áXØ�ãWÕ ÞOßZØ?ó�ÞOõ�ã	Ü?ß�÷�Õ Ú ÞOß?éTÜ?ß�ã�Ø?à&â�Ú Þ&ã�Ü�á0ãWÕ ÞOß�Õ ß*ãWÔ�Ü*ÿ	à â�Ö3x
9 Ó�Þ�â�Ú ÞOéTÞ&ã�Ü�éTÞOõ?ß�ã�Ø?Õ ß�Ô?õ�ã7Ö�Ø?ß�ê�ãWÔ�Ü?Õ ÚDà Þ�áXØ?à Õ ãWÕ Ü&Ö�Ø&Ö�Ø:`�ÝOÚ Ü�Ü?ß*ã�ÞOõ?Ú7Õ Ö8ã	ê�Ü&Ö8ãWÕ ß�Ø�ãWÕ ÞOß _ x
9 Ó�Þ3ê�Ü�÷�Ü?à ÞOâ*áXÞ�ÞOâ�Ü?Ú Ø�ãWÕ ÞOß�ó�Ü�ã/è�Ü�Ü?ß�éTÜ?é�ó�Ü?Ú/Ö�ë
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t�Ú7Õ õ?à Õ���Ü?ß�Ü8
�Õ Ø0d�õ?à Õ ØZØ?õ�ã�ÞOß�ÞOéTÞOõ&Ö$Ú Ü�ÝOÕ ÞOßZØ?ß�ê	��Ø�ê�ÞOÚ Ü*ã�Ü?Ú7Ú7Õ ã�ÞOÚ ö�í���Ü?ß�Ü�ã�ÞQA(Ü�ÝOÕ ÞOß&ù�T�Ü?à à õ?ß�ÞQh�Ú Þ&÷�Õ ß�áXÜ�ñ0ë
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ÿ-Ö0Ö�ÞOÚ7Õ úzõ�ÝOÕ�ÿ-Ö0Ö�Þ�á�Õ Ø�ãWÕ ÞOßòù�A(Ü�ÝOÕ ÞOß�Üft�Ú7Õ õ?à Õ)��Ü?ß�Ü8
�Õ ØQ�FÕ õ?à Õ Ølí�t3�Z�	ñL[*��ÞOé�õ?ß?Õ ã��*�¦ÞOß�ã�Ø?ß�Ø�ê�Ü?à à ØH��Ø?Ú7ß?Õ ØòíWéTÞOõ?ß�ã�Ø?Õ ß
áXÞOé�é�õ?ß?Õ ã/ö�ñe[2A(Ü�ÝOÕ ÞOß�Ø?à�ê�Ü?à Ü�Ý�Ø�ãWÕ ÞOßZØ?ß�ê�à Þ�áXØ?à�Ö�Ü�á0ãWÕ ÞOß&Ö�Þ&ú-ãWÔ�ÜY�/ã�Ø?à Õ Ø?ß*ÿ	à â�Õ ß�Ü��6à õ?ó�Mi�Dë ÿ%ë �8ë
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ÿ-Ö0Ö�Þ�á�Õ Ø�ãWÕ ÞOß�á�Ú Ü�Ø�ã�Ü�ê3èTÕ ãWÔZãWÔ�Ü�â�õ?ó�à Õ áZâ�Ø�ãWÚ ÞOß�Ø�Ý�Ü�Þ&ú6ãWÔ�ÜHt�Ú7Õ õ?à Õu��Ü?ß�Ü8
�Õ Ø�d�õ?à Õ ØHA(Ü�ÝOÕ ÞOßZã�Þ�Ö�õ?â�â�ÞOÚ ãFÔ?õ�ã7ùWï0Ü�Ü?â�Ü?Ú/Ö$Õ ß
ãWÔ�Ü�Õ ß�ãWÚ Þ�êOõ�á0ãWÕ ÞOßZÞ&ú6ØZôOõ�Ø?à Õ ã/ö3â�Ú Þ�áXÜ&Ö0ÖÕ ßTãWÔ�Ü?Õ Ú-Ö8ãWÚ7õ�á0ãWõ?Ú Ü&Ö0ð(Ø?ß�êZã�Þ�â�Ú ÞOéTÞ&ã�Ü3ó�Ü�ã/ã�Ü?Ú	Ô?õ�ã7Ö¦Ø&Ö�ã�ÞOõ?Ú7Õ Ö8ã6Ø?ß�ê�á�õ?à ãWõ?Ú Ø?à
ê�Ü&Ö8ãWÕ ß�Ø�ãWÕ ÞOß&Ö�ë
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Ó�ÞOõ?Ú7Õ Ö8ã7Ö0ð$Ô?Õ ï0Ü?Ú/Ö0ð$éTÞOõ?ß�ã�Ø?Õ ß�Ü�Ü?Ú/Ö0ð�á�õ?à ãWõ?Ú Ø?à-Ø?ß�ê é�õ&Ö�Õ á�ã�ÞOõ?Ú7Õ Ö8ã7Ö�ë��Wß ãWÔ�Ü Ö�õ?é�éTÜ?ÚÞ&ú0-�()()V�ð�Ö�Ü�÷�Ü?Ú Ø?à<ãWÔ�ÞOõ&Ö�Ø?ß�ê
ÝOõ�Ü&Ö8ã7Ö$Ö8ã�Ø�ö�Ü�êlÕ ßQt�Ú7Õ õ?à Õ���Ü?ß�Ü8
�Õ ØYd�õ?à Õ Ø�éTÞOõ?ß�ã�Ø?Õ ß�Ô?õ�ã7Ö3x	Þ&÷�Ü?Ú6ã/è�Þ�ãWÔ�ÞOõ&Ö�Ø?ß�ê�ÝOõ�Ü&Ö8ã7ÖTâ�Ø?Ú ãWÕ á�Õ â�Ø�ã�Ü�êòÕ ßZãWÔ?Õ Ö�Ü�êOÕ ãWÕ ÞOß
Þ&úI�<Þ&ã�ÜrÕ ßfA<Õ úzõ�ÝOÕ Þ?ð%ó�Ü�ã/è�Ü�Ü?ßJd�õ?ß�Ü�ã�Þ2�Fá0ã�ÞOó�Ü?ÚW-�()()V�ëe1���áXÞOß�áXÜ?Ú ã7Ö$è�Ü?Ú Ü�ÞOÚ Ý�Ø?ß?Õ Ö�Ü�ê Õ ß�ãWÔ�ÜléTÞOõ?ß�ã�Ø?Õ ßlÔ?õ�ã7ÖTÞ&ú
ãWÔ�Ü'^�Ø&Ö8ã�Ü?Ú7ßòÿ	à â�Ö0ðDúzÚ ÞOé��¦ÞOß�ã�Ü'�<Ü?Ú Þ8MmPOÚ7ß'�¦ÞOõ?ß�ã�Ø?Õ ß�Õ ßlæOà Þ&÷�Ü?ß?Õ Ø�ã�Þp�¦ÞOß�ã�Ü2�FÚ Ø?â�â�Ørí��6Õ áXÜ?ß8
0Ø�ñØ?ß�êlãWÔ�Ü#P�Ø?Ú/Ö8ã
í Ó6Ú7Õ Ü&Ö8ã�Ü�ñ0ë
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Ó6Ô�Ü�Ø�á0ãWÕ ÷�Õ ã/öòâ�à Ø?ß�Þ&úDãWÔ�Ü3ÿ-Ö0Ö�ÞOÚ7Õ úzõ�ÝOÕ�ÿ-Ö0Ö�Þ�á�Õ Ø�ãWÕ ÞOß�Ü?ß�ã�Ø?Õ à ÖZéTØ?ß�ö�Ö8ã�Ø�Ý�Ü&ÖãWÔ�Ø�ã%è�Ü?Ú Ü�Ü?Õ ãWÔ�Ü?ÚDáXÞOß�á�à õ�ê�Ü�ê�ÞOÚ%Ö8ã�Ø?Ú ã�Ü�ê
ú/Ü�è1ö�Ü�Ø?Ú/Ö�Ø�Ý�Þ7
9 h�õ?ó�à Õ Ö�Ô?Õ ß�ÝrØòáXÞOé�â�à Ü�ã�ÜòÝOõ?Õ ê�Ü?ó�Þ�ÞOï�Þ&ú¦Ø?à à<éTÞOõ?ß�ã�Ø?Õ ß Ô?õ�ã7ÖZØ?ß�ê ó�Õ ÷�ÞOõ�Ø�á�ÖZÞ&ú�ãWÔ�Ü#t3�Z�îÚ Ü�ÝOÕ ÞOßòØ?ß�êf��Ø�ê�ÞOÚ Ü&ð

áXØ?à à Ü�êHnih�Õ Ø?ß�Ü�ã�ØJA<Õ úzõ�ÝOÕ Þ�nFí `�â�à Ø?ß�Ü�ãFÔ?õ�ã7Ö _ ñix
9 h�Ú Ü&Ö�Ü?ß�áXÜZØ�ãDÖ�â�Ü�á�Õ Ø?à Õ Ö�Ü�ê3Ü���Ô?Õ ó�Õ ãWÕ ÞOß&Ö3x
9 h�Ø?Ú ãWÕ á�Õ â�Ø�ãWÕ ÞOß Õ ßrØ â�Õ à Þ&ã*â�Ú Þ�� Ü�á0ã�ú/ÞOÚ�Ü?ß�÷�Õ Ú ÞOß?éTÜ?ß�ã�Ø?àOã�ÞOõ?Ú7Õ Ö�é Õ ß é�Õ ê�êOà ÜrØ?ß�ê Ô?Õ ÝOÔ�éTÞOõ?ß�ã�Ø?Õ ßlØ?Ú Ü�Ø&Ö�áXØ?à à Ü�ê`IÓ6õ?Ú7Õ Ö�éTÞ�ÿ	é�ó�Õ Ü?ß�ã�Ø?à ÜZêOÕ��¦Ü�êOÕ ØZÜ*ÿ	à ã�Ø�éTÞOß�ã�Ø�ÝOß�Ø)nzð(úzÕ ß�Ø?ß�áXÜ�ê�ó�öTãWÔ�ÜJ^�]�x
9 �¦Ø?ß�Ø�Ý�Ü?éTÜ?ß�ãíWõ?ß�ãWÕ à513+)+�X&ñÞ&ú�ãWÔ�Ü#]�ú úzÕ á�Õ Þp�¦ÞOß�ã�Ø�ÝOß�Ø#A(Ü�ÝOÕ ÞOß�Ø?à ÜríWÚ Ü�ÝOÕ ÞOß�Ø?à<éTÞOõ?ß�ã�Ø?Õ ßòÞ&ú úzÕ áXÜ�ñÞ&ú�ãWÔ�Üft�Ú7Õ õ?à Õ��Ü?ß�Ü8
�Õ ØYd�õ?à Õ Ø�Ú Ü�ÝOÕ ÞOß&ð	ß�Þ&èîÞOß�Ü3Þ&ú	ãWÔ�Ü�éTÞ?Ö8ã¦Õ é�â�ÞOÚ ã�Ø?ß�ã�â�ÞOÕ ß�ã7Ö�ú/ÞOÚ%éTÞOõ?ß�ã�Ø?Õ ß�Õ ß�ú/ÞOÚ7éTØ�ãWÕ ÞOß�Ø?ß�ê�Ö�Ü?Ú ÷�Õ áXÜ&ÖTÕ ß

ãWÔ�ÜZØ?Ú Ü�Ø)x
9 Ó6Ô�Ü3á�Ú Ü�Ø�ãWÕ ÞOß3Ø?ß�êlâ�Ú ÞOéTÞ&ãWÕ ÞOß3Þ&úDá�õ?à ãWõ?Ú Ø?à�Ü�÷�Ü?ß�ã7Ö3x-ãWÔ�Ü�éTØ?Õ ßg� ÞOó�Õ ßZãWÔ?Õ ÖÖ�Ü�á0ã�ÞOÚ%Õ Ö�ãWÔ�Ü�Ú Ü�Ø?à Õ Ö�Ø�ãWÕ ÞOß�Þ&ú�ni�S�DÓ�^

Õ ß�AE��t8]S�e���Ln�ë	Ó�Þ�Ý�Ü�ãWÔ�Ü?ÚèTÕ ãWÔ�ãWÔ�Üyni�õ&Ö�Õ áXØ�ÿ	â�Ü?Ú ã�Ø)nZØ&Ö0Ö�Þ�á�Õ Ø�ãWÕ ÞOß Þ&úg�	ÞOÚ7Õ 
�Õ Ø&ð¦ÿ-Ö0Ö�ÞOÚ7Õ úzõ�ÝOÕ-ÞOÚ Ý�Ø?ß?Õ Ö�Ü&Ö�Øøó�Õ Ý
Ö�õ?é�éTÜ?Ú ãWÕ éTÜ�é�õ&Ö�Õ á$ú/Ü&Ö8ãWÕ ÷�Ø?à�ãWÔ�Ø�ãDã�Ø?ï0Ü&Ö*â�à Ø�áXÜ�Õ ß�ãWÔ�Ü�éTÞOõ?ß�ã�Ø?Õ ß�Ô?õ�ã7ÖÞ&ú	ãWÔ�ÜQt3�Z�yÚ Ü�ÝOÕ ÞOß�Ø?ß�êJ��Ø�ê�ÞOÚ ÜOë�Ó6Ô�Ü
éTØ?Õ ß�ó�Õ à à�áXÞOß�ã�Ø?Õ ß&ÖY1���é�õ&Ö�Õ áXØ?à�Ü�÷�Ü?ß�ã7Ö0ð6Õ ß�á�à õ�êOÕ ß�Ý3ãWÔ�ÜZú/ÞOõ?Ú6áXÞOß�áXÜ?Ú ã7Ö�Þ&úeni�0Ø�Ö�Ü�ã/ãWÕ éTØ?ß�Ø�é�õ&Ö�Õ áXØ?à Ü _ Þ&ú��¦ÞOß�ã�ÜA<Õ ã�Ü í���Ø�ê�ÞOÚ Ü&ù�T�Ü?à à õ?ß�Þ�ñWð ãWÔ�Þ?Ö�Ü Þ&úøãWÔ�Ü�niO-ÞOà ÞOé�Õ ã�Ü&Ö3n Ø?ß�ê�ni�¦Ü&Ö0Ö�ß�Ü?Úo�¦ÞOõ?ß�ã�Ø?Õ ß��õ&Ö�Ü?õ?é�n Ø?ß�êìÞ&ãWÔ�Ü?Ú
Õ é�â�ÞOÚ ã�Ø?ß�ã%áXÞOß�áXÜ?Ú ã7Ö*Õ ß�ÿ	õ&Ö8ãWÚ7Õ Ø3Ø�ãDãWÔ�ÜHnit�Ü?Õ Ö8ãWÚ7Õ ã�
0Ü?Ú6ÿ	à é�n�Õ ß	�	Ø?Õ à�÷�Ø?à à Ü�ö�ð�Ø?ß�ê�ÞOßH�¦ÞOß�ã�ÜH�<Ü?Ú Þ8MmPOÚ7ßH�¦ÞOõ?ß�ã�Ø?Õ ß
Õ ß�æOà Þ&÷�Ü?ß?Õ ØOë)`��<Þ&ã�ÜlÕ ß*A<Õ úzõ�ÝOÕ Þ _ Ô�Ø&Ö$ÞOó�ã�Ø?Õ ß�Ü�ê�ãWÔ�Üòâ�Ø�ãWÚ ÞOß�Ø�Ý�Ü�Þ&úDãWÔ�Ü2h�Ú Ü&Ö�Õ ê�Ü?ß�ãFÞ&úDãWÔ�ÜH�/ã�Ø?à Õ Ø?ß2A(Ü?â�õ?ó�à Õ á�ð-Þ&ú
ãWÔ�ÜY�/ã�Ø?à Õ Ø?ßZÝ�Þ&÷�Ü?Ú7ß?éTÜ?ß�ã7ðOØ?ß�ê3Þ&ú-ãWÔ�ÜJh�Ú Ü&Ö�Õ ê�Ü?ß�ã	Þ&ú-ãWÔ�Ü*ÿ	à â�Ö0ù/ÿ<êOÚ7Õ Ø0BòÞOÚ7ï�Õ ß�Ý	��ÞOé�é�õ?ß?Õ ã/ö(ë
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> ÿå÷�Ü?Ú öÙÖ8ãWÚ ÞOß�Ý à Õ ß?ï ó�Ü�ã/è�Ü�Ü?ßÙØ?à à�éTÜ?é�ó�Ü?Ú/Ö�Þ&ú3ãWÔ�Ü1Ø&Ö0Ö�Þ�á�Õ Ø�ãWÕ ÞOß&ð*Ø?à à Þ&èTÕ ß�ÝÙãWÔ�Ü?é ã�ÞÙè�ÞOÚ7ï�ã�Þ�Ý�Ü�ãWÔ�Ü?Ú�ã�Þ
Õ é�â�Ú Þ&÷�Ü�ãWÔ�ÜòôOõ�Ø?à Õ ã/ö�Þ&ú�ãWÔ�ÜlÖ�Ü?Ú ÷�Õ áXÜòØ?ß�êlãWÔ?õ&Ö�Ú Ü�ã�Ø?Õ ßòá�õ&Ö8ã�ÞOéTÜ?Ú/Ö�ëS�6õ?à ãWõ?Ú Ø?à(Ü�÷�Ü?ß�ã7ÖZØ?Ú Ü�÷�Ü?Ú örÕ é�â�ÞOÚ ã�Ø?ß�ã$Õ ß
ãWÔ?Õ Ö¦úzÕ Ü?à ê<ë> Ó6Ô�ÜìÜ�áXÞOß�ÞOé�Õ áçØ�ê&÷�Ø?ß�ã�Ø�Ý�Ü Õ Ö á�à Ü�Ø?ÚyØ?ß�ê áXÜ?Ú ãWÕ úzÕ Ü�ê ó�ö éTÞOõ?ß�ã�Ø?Õ ß Ô?õ�ã Ø�êOé�Õ ß?Õ Ö8ãWÚ Ø�ã�ÞOÚ/Öçó�Ü�áXØ?õ&Ö�ÜÛãWÔ�Ü
ÿ-Ö0Ö�Þ�á�Õ Ø�ãWÕ ÞOßlÕ ß�á�Ú Ü�Ø&Ö�Ü&Ö$ãWÔ�Ülâ�Ú Ü&Ö�Ü?ß�áXÜ�Þ&ú�Ô?Õ ï0Ü?Ú/Ö0ð%éTÞOõ?ß�ã�Ø?Õ ß�Ü�Ü?Ú/ÖTØ?ß�êòá�õ?à ãWõ?Ú Ø?à&ã�ÞOõ?Ú7Õ Ö8ã7Ö0ð6Ü�÷�Ü?ßòÕ ß�æ�Ü?â�ã�Ü?é�ó�Ü?Ú
Ø?ß�ê	�Fá0ã�ÞOó�Ü?ÚWë@ Ó6Ô�ÜòØ&Ö0Ö�Þ�á�Õ Ø�ãWÕ ÞOßòáXÞOõ?à ê Ö8ãWÕ à à(ê�Þ éTÞOÚ ÜòØ?ß�ê ó�Ü�ã/ã�Ü?ÚFã�Þ â�Ú ÞOéTÞ&ã�Ü Õ ã7Ö�â�Ú Þ�ÝOÚ Ø?é�éTÜ&ÖZØ?ß�êlØ�á0ãWÕ ÷�Õ ãWÕ Ü&Ö�ëOÿ è�Ü?ó�Ö�Õ ã�Ü
éTØ�ö�ó�Ü3Ø3áXÞOÚ7Ú Ü�á0ãDè�Ø�öZã�ÞlÕ é�â�Ú Þ&÷�Ü3áXÞOé�é�õ?ß?Õ áXØ�ãWÕ ÞOß�èTÕ ãWÔ�ã�Ø?Ú Ý�Ü�ã%ÝOÚ ÞOõ?â�Ö*Õ ß�ã�Ü?Ú Ü&Ö8ã�Ü�êlÕ ß�ãWÔ�Ü�éTÞOõ?ß�ã�Ø?Õ ß�Ô?õ�ã7Ö
Þ&ú-ãWÔ�ÜJ^�Ø&Ö8ã�Ü?Ú7ß*ÿ	à â�Ö�ë
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�Õ ØYd�õ?à Õ Ø3Ø?ß�êH��Ø�ê�ÞOÚ Ü�éTÞOõ?ß�ã�Ø?Õ ß�Ô?õ�ã7Öm}(â�Ú Þ�� Ü�á0ã¦Õ Öá�õ?Ú7Ú Ü?ß�ãWà ö�Ø3áXÞOß�á�Ú Ü�ã�Ü3Ø?ß�êlâ�Þ?Ö�Õ ãWÕ ÷�Ü�éTÞ�ê�Ü?à�ú/ÞOÚ
ß�Ü�è ã�ÞOõ?Ú7Õ Ö�é â�Ú ÞOâ�Þ?Ö�Ø?à Öyú/ÞOÚlØçéTÞOõ?ß�ã�Ø?Õ ßåÔ?õ�ã7Öøã�Ø?Ú Ý�Ü�ãrÝOÚ ÞOõ?âîØ?ß�ê Ø?ß×Ü���Ø?é�â�à Ü×Þ&úòã�ÞOõ?Ú7Õ Ö�é Ü���â�à ÞOÕ ã�Ø�ãWÕ ÞOß
Ú Ü&Ö�â�Ü�á0ã/úzõ?à�Þ&ú%à Þ�áXØ?à�á�õ?à ãWõ?Ú ÜZØ?ß�ê3Ü?ß�÷�Õ Ú ÞOß?éTÜ?ß�ã8ë
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Ó6Ô?Õ Ölâ�Ú Þ�� Ü�á0ã$úzÕ Ú/Ö8ãTØ?Õ é*Ö�Ø�ã�Õ ß�ú/ÞOÚ7é�Õ ß�Ý éTÞOõ?ß�ã�Ø?Õ ßøÔ?õ�ã7ÖléTØ?ß�Ø�Ý�Ü?Ú/Ö0ð�â�Ú Þ&ú/Ü&Ö0Ö�Õ ÞOß�Ø?à<áXÞOß&Ö�õ?à ã�Ø?ß�ã7Ö�Ø?ß�ê Þ&ãWÔ�Ü?ÚTà Þ�áXØ?à
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� � Ë Ì-Ï(Ð�ü
Ï!�#"OÌ-Ê ý Ï ÎÐ%$ þ ÌOüOÒ
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ãWÚ Ø?ß&Ö�â�ÞOÚ ã	áXÞ?Ö8ã7Ö¦ú/ÞOÚ<ú/Þ�Þ�ê?ðOÝOÚ Ü�Ø�ã�Ü?Ú-á�õ?à ãWõ?Ú Ø?à�Ü���â�à ÞOÕ ã�Ø�ãWÕ ÞOßZÞ&ú-ãWÚ Ø�êOÕ ãWÕ ÞOß�Ø?à�á�õ?Õ Ö�Õ ß�Ü&ðOØ?ß�ê3Ø�ß�Ü�è1ã�ÞOõ?Ú7Õ Ö8ã	Ø?â�â�Ü�Ø?à ë
æ�Ó�^�hQVQ[rØ�á0ãWÕ ÷�Õ ãWÕ Ü&Ö87 Ó6Ô�Ürß�Ü���ã¦Ö8ã�Ø�Ý�Ü�è�Ø&Ö$ã�Þ â�à Ø?ß�Ø?ß�êòê�Ü�÷�Ü?à ÞOâ�Ø?ß*^?ß�÷�Õ Ú ÞOß?éTÜ?ß�ã�Ø?àE�¦Ø?ß�Ø�Ý�Ü?éTÜ?ß�ã¦æ&ö�Ö8ã�Ü?éåú/ÞOÚ
Ü�Ø�á�ÔZÞ&ú-ãWÔ�Ü�éTÜ?é�ó�Ü?ÚDéTÞOõ?ß�ã�Ø?Õ ß�Ô?õ�ã7Ö�ë�ÿ�ã6ãWÔ�ÜZÜ?ß�ê3Þ&ú-ãWÔ�Ü3â�Ú Þ�� Ü�á0ã7ð(Ü�÷�Ü?Ú ö�éTÞOõ?ß�ã�Ø?Õ ß3Ô?õ�ã%éTØ?ß�Ø�Ý�Ü?Ú�èTÕ à à�Ú Ü�áXÜ?Õ ÷�Ü*Ø� õ�Ø?à Õ ã/ö	�¦Ø?ß?õ�Ø?à�èTÕ ãWÔ*èTÔ?Õ á�Ô�Õ ãDÖ�Ô�ÞOõ?à ê�ó�Ü�â�Þ?Ö0Ö�Õ ó�à Ü*ã�Þ�Õ é�â�Ú Þ&÷�Ü*ãWÔ�Ü�Ö8ö�Ö8ã�Ü?é×Ø�áXáXÞOÚ êOÕ ß�Ý�ã�Þ�Ö8ã�Ø?ß�ê�Ø?Ú êQ]5�� ^��*�7æ)�
1m.�()(S1&ëW�Wß ãWÔ�ÜyéTÜ�Ø?ß�ãWÕ éTÜ&ð�Øyâ�Ú Þ�� Ü�á0ã*Ü�÷�Ø?à õ�Ø�ãWÕ ÞOßyõ&Ö�Õ ß�ÝøØ ôOõ�Ü&Ö8ãWÕ ÞOß?ß�Ø?Õ Ú Ü�ã�Þ1ó�Ü áXÞOé�â�à Ü�ã�Ü�ê1ó�ö ã�ÞOõ?Ú7Õ Ö8ã7Ö�Ø?ß�ê
éTÞOõ?ß�ã�Ø?Õ ß�Ü�Ü?Ú/Ö�Ô�Ø&Ö�ó�Ü�Ü?ß â�à Ø?ß?ß�Ü�ê<ë4�()(òôOõ�Ü&Ö8ãWÕ ÞOß?ß�Ø?Õ Ú Ü&ÖTè�Ü?Ú Ü�áXÞOà à Ü�á0ã�Ü�ê�Õ ßréTÞOõ?ß�ã�Ø?Õ ßrÔ?õ�ã7Ö3Õ ß�ãWÔ�ÜòÖ�õ?é�éTÜ?ÚFÞ&ú
-�()()V�ë&Ó6Ô�Ü�à Ø&Ö8ã%ÞOó3� Ü�á0ãWÕ ÷�Ü�èTÕ à à?ó�Ü�ã�Þlõ?ß�ê�Ü?Ú/Ö8ã�Ø?ß�êlÕ úDØ?ß�êlÔ�Þ&è°ãWÔ�Ü�Ô?õ�ã7ÖÖ�Ô�ÞOõ?à ê�Ü?ß�ã�Ü?Ú%Õ ß�ã�Þ3ãWÔ�ÜZã�ÞOõ?Ú7Õ Ö8ãDÜ�áXÞOß�ÞOé$ö
Ö�Ü�ã8ë
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> ��Ü?Ú öZÝ�Þ�Þ�ê�Ú Ü&Ö�õ?à ã7Ö�Ø�á�Ô?Õ Ü�÷�Ü�ê�èTÕ ãWÔ*ãWÔ�Ü�â�õ?ó�à Õ áXØ�ãWÕ ÞOßZÞ&ú-ãWÔ�ÜJ�¦Ø?ß?õ�Ø?à�Þ&ú�^?ß�÷�Õ Ú ÞOß?éTÜ?ß�ã�Ø?à&éTØ?ß�Ø�Ý�Ü?éTÜ?ß�ã	Þ&ú%Ô?õ�ã7Ö
Õ ßY�/ã�Ø?à Õ Ø?ß&ðt�Ú Ü?ß�á�ÔZØ?ß�êQ^?ß�ÝOà Õ Ö�ÔOë

> Ó6Ô�Ü�Ü�áXÞOß�ÞOé�Õ á�Ý�Þ�Ø?à Ö*Þ&ú�Ø�ã/ãWÚ Ø�á0ãWÕ ß�ÝlØrÔ?Õ ÝOÔrß?õ?é�ó�Ü?ÚFÞ&úFã�ÞOõ?Ú7Õ Ö8ã7ÖTã�ÞòãWÔ�ÜrÔ?õ�ã7Ö3Õ ß�ãWÔ�Ü�Ö�õ?é�éTÜ?Ú%Þ&úL-�()()V�Ø?ß�ê
Ø�ã/ã�Ø?Õ ß?Õ ß�Ý3Ý�Þ�Þ�ê�éTØ?Ú7ï0Ü�ãWÕ ß�Ý�â�Ü?Ú ú/ÞOÚ7éTØ?ß�áXÜ&Ö$Ô�Ø�÷�Ü�ó�Ü�Ü?ßZØ�á�Ô?Õ Ü�÷�Ü�ê<ë> �¦Ø?ß�ö*Ø�á0ã�ÞOÚ/Ö�Ü���â�Ú Ü&Ö0Ö�Ü�ê3Ø?ß�Õ ß�ã�Ü?Ú Ü&Ö8ãFÕ ß�Ú Ü?â�Ú Þ�êOõ�á�Õ ß�Ý�ãWÔ�Ü�éTÞ�ê�Ü?à ë
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Ó6Ô�Ü°éTØ?ß?õ�Ø?àFáXÞOß�ã�Ø?Õ ß&Ö Õ ß�ã�Ü?Ú Ü&Ö8ãWÕ ß�ÝÙØ?ß�ê×õ&Ö�Ü�úzõ?àFÝOõ?Õ ê�Ü?à Õ ß�Ü&Ö0ð$èTÔ?Õ á�Ô áXØ?ß Ü�Ø&Ö�Õ à öÙó�ÜÙà Õ ß?ï0Ü�ê ã�Þ ãWÔ�Üy�6Õ Øøÿ	à â�Õ ß�Ø� õ�Ø?à Õ ã/ö��Fõ?Õ ê�ÜOë*Ó6Ô�Ü áXÞOé�éTÞOß ÞOó3� Ü�á0ãWÕ ÷�ÜäÕ Ö ã�Þçá�Ú Ü�Ø�ã�Ü Ø?ß�^?ß�÷�Õ Ú ÞOß?éTÜ?ß�ãb�¦Ø?ß�Ø�Ý�Ü?éTÜ?ß�ã�æ&ö�Ö8ã�Ü?é ú/ÞOÚlÜ�Ø�á�Ô
éTÞOõ?ß�ã�Ø?Õ ß Ô?õ�ãZÞOÚ�Ô�Þ&ã�Ü?à	Ø?à ÞOß�ÝøãWÔ�Ü'�6Õ Ø�ÿ	à â�Õ ß�ØyÚ ÞOõ�ã�ÜOë �/ã3Õ ÖrÕ é�â�ÞOÚ ã�Ø?ß�ãTã�ÞøáXÞ�ÞOâ�Ü?Ú Ø�ã�Ü�èTÕ ãWÔ�ãWÔ�Ü�ÿ<Þ?Ö8ã�Ø'��Ø?à à Ü�ö
h�Ú Þ�� Ü�á0ãFã�Ü�Ø?éåã�Þ Ú Ü&Ö�Ü�Ø?Ú á�Ô�Ø?ß�ê â�Ú ÞOéTÞ&ã�Ü�ãWÔ�Ülß�Ü�áXÜ&Ö0Ö�Ø?Ú öòï�ß�Þ&èùWÔ�Þ&èZë?Ó�Ø?Ú Ý�Ü�ã7Ö�Õ ß�á�à õ�ê�ÜòÔ?õ�ã7ùWï0Ü�Ü?â�Ü?Ú/Ö0ð-Ü�áXÞOß�ÞOé�Õ á
Ø&Ö0Ö�Þ�á�Õ Ø�ãWÕ ÞOß&ÖZØ?ß�êrØ?à â�Õ ß�Üòá�à õ?ó�Ö�ë5t�õ?Ú ãWÔ�Ü?Ú7éTÞOÚ Ü&ð	ãWÔ�Ü â�Ú Þ�� Ü�á0ã$éTØ�öló�Ü�Þ&ú�Õ ß�ã�Ü?Ú Ü&Ö8ã�ã�ÞláXÞOß&Ö�õ?à ã�Ø?ß�á0ö�Ø�Ý�Ü?ß�á�Õ Ü&Ö*Ø?ß�ê
Ü?ß�÷�Õ Ú ÞOß?éTÜ?ß�ã�Ø?à�áXÜ?Ú ãWÕ úzÕ áXØ�ãWÕ ÞOß�Ö�Þ�á�Õ Ü�ãWÕ Ü&Ö�ë
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]�ú úzÕ á�Õ ÞJ�Wß�ú/ÞOÚ7éTØ8
�Õ ÞOß?ÕXÓ6õ?Ú7Õ Ö8ãWÕ á�Ô�Ü&ð(ÿ<Þ?Ö8ã�ØTÓ U V�+J(S1�&�4	-�V)&)&�-�X�ð õ?Õ ã7ù�Ø�Þ?Ö8ã�Ø�\òÚ Ü�ÝOÕ ÞOß�ÜOë ÷�ê�ØOë Õ ãÔ�ã/ãWâE7 M=MWè�è�èZë Ü�Ü�ã�Ü�Ø?é�ë ß�Ü�ã ð Õ ß�ú/ÞE\�Ü�Ü�ã�Ü�Ø?é�ë ß�Ü�ã
Ô�ã/ãWâE7 M=MWè�Ü?ó(ë Ü�áXÞOßOë õ?ß?Õ ã�Þ<ë Õ ã MIá�Ú Ü&Ö8ã�Ø ð]	ß?Õ ÷�Ü?Ú/Ö�Õ ã��ZêOÕXÓ�ÞOÚ7Õ ß�Þ?ð-â�Ú Þ&úIë�A<Õ áXáXØ?Ú ê�ÞQT�Ü?à ãWÚ Ø?éTÞ
Ó U V�+JV)V�4Y&)�8.).E-�()X�ðt U V�+J(S1)1:&)X)()&�-�&�4&ð Ú7Õ áXáXØ?Ú ê�Þ<ë ó�Ü?à ãWÚ Ø?éTÞE\òõ?ß?Õ ã�Þ<ë Õ ã
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Ó6Ô�ÜY�FÚ Ü�Ø�ã5BòØ?à Ö�Ü?Ú<Ó6Ú Ø?Õ à�Õ Ö�ØZã�Ü?Ú7Ú7Õ ã�ÞOÚ7Õ Ø?à�éTØ?Ú7ï0Ü�ãWÕ ß�Ýòâ�Ú Þ�� Ü�á0ã	ãWÔ�Ø�ãDÜ���â�à ÞOÕ ã7Ö�Ø?ß�êòà Õ ß?ïXÖ�êOÕ ú ú/Ü?Ú Ü?ß�ã�BòØ?à Ö�Ü?ÚDÚ Ü�ÝOÕ ÞOß&Ö�ë)�/ã
Õ Öøó�Ø&Ö�Ü�êÙÞOß ØyãWÚ Ø?Õ à%ãWÔ�Ø�ã�á�Ú Þ?Ö0Ö�Ü&ÖrãWÔ�Ü���Ø?à ã�ÞOõ?Ú7ß�Ü?ß�á�Ô�Ü&ð:��Ø?àFê�� ÿ�ö�Ø&Ö Ø?ß�ê���Ø?àFê�Ü���ö�Ö í���Ø?à à Ü ê�} ÿ<Þ?Ö8ã�Ø&ð0�/ã�Ø?à ö�ñh�Õ Ü�êOéTÞOß�ã�÷�Ø?à à Ü�ö�Ö Ø?ß�ê Ú Ü�Ø�á�Ô�Ü&Ö�ãWÔ�ÜÙáXØ?ß�ã�ÞOßÙÞ&úJ��Ø?à Ø?Õ ÖyÕ ß°æ&èTÕ ã�
0Ü?Ú7à Ø?ß�ê<ëgO-Ü�÷�Ü?à ÞOâ�Ü�êÙèTÕ ãWÔ1ÝOÚ Ø?ß�ã7Ö úzÚ ÞOé ãWÔ�Ü
^?õ?Ú ÞOâ�Ü�Ø?ß~]	ß?Õ ÞOß1èTÕ ãWÔ?Õ ß1ãWÔ�Ü×ó�Ú Þ�Ø�ê�Ü?Ú�áXÞOß�ã�Ü���ã�Þ&ú�ãWÔ�Ü~^&Ö�â�Ø�áXÜ~�¦ÞOß�ã�Ü���Ü?Ú ÷�Õ ß�Þ��¦ÞOß�ã�Ü�A(Þ?Ö�Ø1á�Ú Þ?Ö0Ö0ùWó�ÞOÚ ê�Ü?Ú
â�Ú Þ�� Ü�á0ã7ð6ãWÔ?Õ ÖTãWÚ Ø?Õ à�Õ Ö3ó�õ�ã¦ÞOß�Ü�Þ&úFãWÔ�ÜlÕ ß?Õ ãWÕ Ø�ãWÕ ÷�Ü&Ö$ãWÔ�Ø�ã�Ô�Ø�÷�Üló�Ü�Ü?ßlõ?ß�ê�Ü?Ú ã�Ø?ï0Ü?ß�ã�Þ Ú Ü�áXÞ&÷�Ü?ÚDãWÔ�ÜlÚ Þ�Þ&ã7ÖTÞ&úFá�õ?à ãWõ?Ú Ø?à
õ?ß?Õ ã/ö�èTÔ?Õ á�ÔòéTØ?Ú7ï0Ü�ê�ãWÔ�Ü&Ö�Üòó�ÞOÚ ê�Ü?ÚFà Ø?ß�ê?Ö�ú/ÞOÚ	áXÜ?ß�ãWõ?Ú7Õ Ü&Ö�ë��Wß�ãWÔ�Ü�ÿ<Þ?Ö8ã�Ø�÷�Ø?à à Ü�ö�ð�ãWÔ�Ü�â�Ú Þ�ÝOÚ Ø?é�éTÜ3Ø?à Ö�Þ�Ü?ß�÷�Õ Ö�Ø�Ý�Ü&Ö
ãWÔ�Ü ÞOâ�Ü?ß?Õ ß�ÝÙÞ&ú3Ø�BòØ?à Ö�Ü?ÚH�õ&Ö�Ü?õ?é Ø�ãJ�FÚ Ü&Ö0Ö�ÞOß�Ü�öÙà ØøÓ6Ú7Õ ß?Õ ã�| Ø?ß�ê1ãWÔ�Ü êOÚ Ø�èTÕ ß�Ý×õ?âyÞ&ú3Ø Ö�á�Ô�Ü?éTÜøú/ÞOÚ*ãWÔ�Ü
úzõ?ß�á0ãWÕ ÞOß�Ø?à�Õ ß�ã�Ü�ÝOÚ Ø�ãWÕ ÞOß1Þ&ú3ãWÔ�ÜyãWÔ?Ú Ü�Üy÷�Ø?à à Ü�ö�ÖrèTÕ ãWÔyãWÔ�Ü°ó�ÞOÚ ê�Ü?Ú7Õ ß�Ý°æ&èTÕ Ö0Öf��Ø?à Ø?Õ Ö Ø?ß�ê~h�Õ Ü�êOéTÞOß�ã8ëI�/ã7Ö Ø?Õ é Õ Ö
ÝOÚ Ü�Ø�ã�Ü?Ú�Õ ß�ã�Ü�ÝOÚ Ø�ãWÕ ÞOßyØ?ß�ê ãWÔ�ÜyÜ�ú ú/Ü�á0ãWÕ ÷�ÜÙõ&Ö�ÜyÞ&ú�Ú Ü&Ö�ÞOõ?Ú áXÜ&Ö�ëFÓ6Ô�ÜøÝOõ?Õ êOÕ ß�ÝyãWÔ?Ú Ü�Ø�ê Þ&ú*ãWÔ�Ü ãWÚ Ø?Õ à�Õ ÖòãWÔ�ÜbBòØ?à Ö�Ü?Ú
â�ÞOâ�õ?à Ø�ãWÕ ÞOßOë-ÿ	à ÞOß�Ý ãWÔ�Ü Ú ÞOõ�ã�Ü&ð%ãWÔ�Ü Ô?Õ ï0Ü?Ú�èTÕ à à(ú/ÞOà à Þ&è Õ ßòãWÔ�Üòú/Þ�Þ&ã7Ö8ã�Ü?â�Ö�Þ&ú¦ãWÔ?Õ Ö�â�Ü�ÞOâ�à ÜòèTÔ�Þ?ðDúzÚ ÞOéÛãWÔ�Üòã/è�Ü?à ú ãWÔ
áXÜ?ß�ãWõ?Ú ö�ðÔ�Ø�÷�Ü�áXÞOà ÞOß?Õ Ö�Ü�ê ãWÔ�Ü�Ø?Ú Ü�Ø úzÚ ÞOé ãWÔ�Üy]	â�â�Ü?Ú0A<Ô�ÞOß�Ü ÷�Ø?à à Ü�ö Ø?ß�ê Ô�Ü?à â�Ü�ê�ã�Þ Ö�Ô�Ø?â�ÜrãWÔ�Ü à Ø?ß�ê?Ö�áXØ?â�ÜOë6ÿ
Ö�Ü?Ú7Õ Ü&Ö�Þ&ú�ú/Ø�á0ãZâ�Ø?ß�Ü?à Ö�èTÕ à à6Ô�Ü?à âòã�ÞøÚ Ü�áXÞ�ÝOß?Õ Ö�ÜrØ?ß�êøÚ Ü�áXÞOß&Ö8ãWÚ7õ�á0ã�ãWÔ�Ü éTØ?Ú7ïXÖ�ãWÔ�Ø�ã�ãWÔ?Õ Ö3á�õ?à ãWõ?Ú Ü Ô�Ø&Ö�à Ü�ú ãÞOßlãWÔ�Ü
à Ø?ß�ê<ëOÿyéTØ?â�ð-ú/ÞOà ê�Ü?Ú/ÖTØ?ß�êòÝOõ?Õ ê�ÜlÔ�Ü?à â3ã�ÞOõ?Ú7Õ Ö8ã7ÖTØ?ß�ê Ô?Õ ï0Ü?Ú/Ö�â�õ�ãFã�Þ�Ý�Ü�ãWÔ�Ü?ÚDãWÔ�Ülâ�Õ Ü�áXÜ&ÖTÞ&úFØ�Ö8ã�ÞOÚ ö3èTÔ?Õ á�Ô�Ö�â�Ü�Ø?ïXÖ
ß�Þ&ã�ÞOß?à ö Þ&ú�éTÜ?ß&ð�é�Õ ÝOÚ Ø�ãWÕ ÞOß&Ö0ð*Ö�Ü�ã/ãWà Ü?éTÜ?ß�ã7Ö0ðTØ�ÝOÚ7Õ á�õ?à ãWõ?Ú Ü&ð$ãWÚ Ø?ß&Ö�Ô?õ?éTØ?ß�áXÜ&ðTÝ�Þ�Þ�ê?Ö Ø?ß�ê1ãWÚ Ø�ê�Ü&Ö0ð�ó�õ�ã�Ø?à Ö�ÞÙÞ&ú
ÝOà Ø�á�Õ Ü?Ú/Ö0ð(÷�Ø?Ú7Õ Ø�ãWÕ ÞOß&Ö$Õ ßZá�à Õ éTØ�ã�ÜZØ?ß�ê�ß�Ø�ãWõ?Ú ÜOë
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ÿ<Þ?Ö8ã�Ø0��Ø?à à Ü�ö�íR�/ã�Ø?à ö�ñWðh�Õ Ü�êOéTÞOß�ã�Ü3íR�/ã�Ø?à ö�ñFù���Ø?à Ø?Õ Öí7æ&èTÕ ã�
0Ü?Ú7à Ø?ß�ê�ñ0ë

É6Ñ Î Ë ÌOü3Ë Ï
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A(Ü�ÝOÕ ÞOß�Ü1ÿ	õ�ã�ÞOß�ÞOéTØ1ê�Ü?à à Øo��Ø?à à Ü1ê�} ÿ<Þ?Ö8ã�ØuM���Ø?à à |�Ü1ê�} ÿ<Þ?Ö8ã�Ü°íWÚ Ü�ÝOÕ ÞOß�Ø?à�Ø�êOé�Õ ß?Õ Ö8ãWÚ Ø�ãWÕ ÞOß�ñWðg��Ü?Ú7ó�Ø?ß�Þ?ù��6õ&Ö�Õ Þ?ù���Ö0Ö�ÞOà Ø
h�Ú Þ&÷�Õ ß�áXÜ&ðW��ÞOé�õ?ß�Ü êOÕ5�¦Ø�á�õ�ÝOß�Ø�Ý�Ø íWé�õ?ß?Õ á�Õ â�Ø?à Õ ã/ö�ñWðL�/ã�Ø?à Õ Ø?ßlÿ	à â�Õ ß�Üf�6à õ?ó�ð�æ&èTÕ Ö0Ö�ÿ	à â�Õ ß�Üf�6à õ?ó�ðDÓ�ÞOõ?Ú�ê�Ü?à��¦ÞOß�ã�ÜA(Þ?Ö�ØZØ&Ö0Ö�Þ�á�Õ Ø�ãWÕ ÞOß&ð(ÿ-Ö0Ö�Þ�á�Õ Ø8
�Õ ÞOß�ÜTÓ6Õ á�Õ ß�Ü&Ö�ÜZê�Ü?Õ�æ�Ü?ß�ãWÕ Ü?Ú7Õ�^&Ö�á�õ?Ú/Ö�Õ ÞOß?Õ Ö8ãWÕ á�Õ�í/ÿOÓ<æE^&ð?Ó�Ü&Ö0Ö�Õ ß�Ô?Õ ï�Õ ß�Ý3Ø&Ö0Ö�Þ�á�Õ Ø�ãWÕ ÞOß�ñ0ë

� Ê�Ë �DË Ï ý Ï Î
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Ó�Þ�Þ&÷�Ü?Ú áXÞOéTÜ�ãWÔ�Ü�æ&èTÕ Ö0Ö0ùR�/ã�Ø?à Õ Ø?ß�ó�ÞOÚ ê�Ü?Ú/Ö0ð	Ú Ü&Ö8ã�ÞOÚ7Õ ß�Ý3ãWÔ�Ü�Ø?ß�á�Õ Ü?ß�ã	ãWÚ Ø?Õ à Ö�Þ&ú6ãWÔ�Ü�BòØ?à Ö�Ü?Ú%â�Ü�ÞOâ�à Ü�ó�Ü�ã/è�Ü�Ü?ß���Ø?à à Ü�êOÕ
�FÚ Ü&Ö0Ö�ÞOß�Ü�ö�ðE��Ø?à�ê�} ��Ö0Ö�ÞOà Ø&ðE��Ø?à Ø?Õ Ö�Ø?ß�ê�Ó�Ü&Ö0Ö�Õ ßZ7(ãWÔ?Õ ÖTÕ Ö¦ãWÔ�Ü�â�Ú7Õ éTØ?Ú ö*ÞOó3� Ü�á0ãWÕ ÷�ÜZÞ&ú-ãWÔ�Ü��FÚ Ü�Ø�ã�BòØ?à Ö�Ü?Ú�Ó6Ú Ø?Õ à&â�Ú Þ�� Ü�á0ã8ën=�/ãWÕ ß�Ü?Ú Ø�á�Ô�Ø?Ú ã�Ø)n Õ Ö ØÙáXÞOé�â�à Ü?éTÜ?ß�ã�Ø?Ú ö�^�] â�Ú Þ�� Ü�á0ãlí�á�Ú Ü�Ø�ãWÕ ß�ÝîØ×Ô?Õ ï�Õ ß�Ý éTØ?â1Þ&úló�ÞOÚ ê�Ü?Ú�Ø?Ú Ü�Ø&Ö�ñ�â�à Ø?ß?ß�Ü�ê ó�ö
h�Ú Þ&÷�Õ ß�á�Õ Øo��Ü?Ú7ó�Ø?ß�Þ?ù��6õ&Ö�Õ Þ?ù���Ö0Ö�ÞOà Ø&ðTãWÔ�Ü ÿ-Ö0Ö�Þ�á�Õ Ø8
�Õ ÞOß�ÜyãWÕ á�Õ ß�Ü&Ö�Ü ê�Ü?Õ�Ö�Ü?ß�ãWÕ Ü?Ú7ÕFÜ&Ö�á�õ?Ú/Ö�Õ ÞOß?Õ Ö8ãWÕ á�Õ¦í/ÿOÓ<æE^�ñWð$ãWÔ�Üyÿ	à â�Õ��Ü�ÝOà Õ Ø Ø?ß�ê�O-Ü�÷�Ü?Ú Þ�A(Ü�ÝOÕ ÞOß�Ø?àZâ�Ø?Ú7ïîÕ ß�h�Õ Ü�êOéTÞOß�ã Ø?ß�ê ãWÔ�ÜåéTÞOõ?ß�ã�Ø?Õ ß×áXÞOé�é�õ?ß?Õ ãWÕ Ü&ÖyÞ&úòãWÔ�Ü��6Õ Ý�Ü8
m
0Þ Ø?ß�ê
��Ø?ß?ß�ÞOó�Õ ß�Ø�÷�Ø?à à Ü�ö�Ö�ë?Ó6Ô�Ülâ�Ú Þ�� Ü�á0ã�Õ Ö*Ö�õ?â�â�ÞOÚ ã�Ü�ê ó�ö�Ø?à à�Þ&ú%ãWÔ�Ülà Þ�áXØ?à?Ö�Ü�á0ãWÕ ÞOß&ÖTÞ&ú%ãWÔ�Ü3ÿ	à â�Õ ß�ÜJ�6à õ?ó3Þ&ú �/ã�Ø?à ö�í��Oÿ��ñWð
áXØ?à à Ü�êøæ�Ü8
�Õ ÞOß?Õe^&Ö8ãY�¦ÞOß�ã�ÜyA(Þ?Ö�ØOë6Ó6Ô�Ü&Ö�Ü Ö�Ü�á0ãWÕ ÞOß&Ö�Ø?Ú Ü�á�Ú Ü�Ø�ãWÕ ß�Ý ØøÚ Ü�ÝOÕ Ö8ã�Ü?ÚÞ&ú$Ø?à à<ãWÚ Ø?Õ à ÖlÕ ß Ørã�Ü?Ú7Ú7Õ ã�ÞOÚ ölãWÔ�Ø�ãZÕ Ö
Ø�ê�ÞOâ�ãWÕ ß�Ý�ãWÔ�Ü�ß�Ø�ãWÕ ÞOß�Ø?à�á�Ú7Õ ã�Ü?Ú7Õ Ø3Þ&ú	ãWÔ�Ü	�Oÿ�8ë&Ó6Ô�Ü3Ü?ß�ê�ÞOó3� Ü�á0ãWÕ ÷�Ü�Õ Ö�ã�ÞòÚ Ü?ß�Ü�èÙãWÔ�Ü�Ü�áXÞOß�ÞOé$öZÞ&úFà Õ ã/ãWà ÜZ÷�Ø?à à Ü�ö�Ö0ð�Ø?ß�ê
ãWÔ?õ&Ö�Ô�Ü?à â3ö�ÞOõ?ß�Ý â�Ü�ÞOâ�à Ü�ã�ÞlÖ8ã�Ø�ö�Ø?ß�ê à Õ ÷�ÜlÕ ß�ãWÔ�ÜléTÞOõ?ß�ã�Ø?Õ ß3ã�Ü?Ú7Ú7Õ ã�ÞOÚ ö(ë�Ó6Ô�ÜòÚ Ü&Ö8ã�ÞOÚ Ø�ãWÕ ÞOß�Þ&úDãWÔ�Ü�Ø?ß�á�Õ Ü?ß�ã�BòØ?à Ö�Ü?Ú
ãWÚ Ø?Õ à ÖréTØ�ö ú/Þ?Ö8ã�Ü?ÚãWÔ�Ü�ã�ÞOõ?Ú7Õ Ö�é Ü�áXÞOß�ÞOé$ö ãWÔ?Ú ÞOõ�ÝOÔ�ÞOõ�ãTãWÔ�Ü�ã�Ü?Ú7Ú7Õ ã�ÞOÚ ö�ð¦ú/ÞOÚZÔ?Õ ï�Õ ß�Ý?ð�á�õ?à ãWõ?Ú Ø?à6Ø?ß�êyÖ�á�Ô�Þ�ÞOà<ã�Ø?Ú Ý�Ü�ã
ÝOÚ ÞOõ?â�Ö�ë
Ó6Ô�Üòâ�Ú Þ�� Ü�á0ã�Õ ÖZß�Þ&èîØ?ß�Õ é�â�ÞOÚ ã�Ø?ß�ã¦éTØ?Ú7ï0Ü�ãWÕ ß�Ý�Ü���Ø?é�â�à Ü3Þ&ú�Ô�Þ&è°ã�Þlâ�Ú ÞOéTÞ&ã�Ü�Ô?Õ ï�Õ ß�Ý�Ø?ß�ê�á�õ?à ãWõ?Ú Ø?à�Ø�á0ãWÕ ÷�Õ ãWÕ Ü&ÖØ?ß�ê
ó�Þ�Þ?Ö8ã	ãWÔ�Ü*÷�Ø?à à Ü�ö8} Ö�Ü�áXÞOß�ÞOé$ö(ë�Ó6Ô�Ü��FÚ Ü�Ø�ã�BòØ?à Ö�Ü?Ú�Ó6Ú Ø?Õ à&â�Ú Þ�� Ü�á0ã6è�Ø&Ö$Ú Ü�Ø?à Õ Ö�Ü�ê�Õ ßZØ*ú/Ü�è1ö�Ü�Ø?Ú/Ö$ó�öTãWÔ�Ü*è�ÞOÚ7ï�Þ&ú-ãWÔ�Ü
ÿ	à â�Õ ß�Ü�Ø&Ö0Ö�Þ�á�Õ Ø�ãWÕ ÞOß&ÖZÕ ß�êOÕ ú ú/Ü?Ú Ü?ß�ã%áXÞOõ?ß�ãWÚ7Õ Ü&ÖØ?ß�êló�öZãWÔ�ÜYBòØ?à Ö�Ü?Ú5��ÞOé�é�õ?ß?Õ ãWÕ Ü&Ö�ÿ-Ö0Ö�Þ�á�Õ Ø�ãWÕ ÞOßOë&Ó6Ô�Ü�éTØ?Õ ß�Õ ãWÕ ß�Ü?Ú Ø?Ú ö
Õ ÖTß�Þ&è°áXÞOé�â�à Ü�ã�Ü?à öZê�Ü&Ö�á�Ú7Õ ó�Ü�ê�Ø?ß�êòéTØ?Ú7ï0Ü�ê<ë�Ó6Ô�ÜZãWÚ Ø?Õ à�â�Ø&Ö0Ö�Ü&Ö�ãWÔ?Ú ÞOõ�ÝOÔZÞ&÷�Ü?ÚW1u4�(�à Õ ã/ãWà Ü0BòØ?à Ö�Ü?Ú-áXÞOé�é�õ?ß?Õ ãWÕ Ü&Ö�ë)�Wß
ãWÔ�Ü�æ�ÞOõ�ãWÔ�Ü?Ú7ß�ÿ	à â�Ö0ð%Õ ã�à Õ ß?ïXÖ$ãWÔ�Ü�÷�Ø?à à Ü�ö�ÖTÞ&ú �FÚ Ü&Ö0Ö�ÞOß�Ü�ö�ð��¦Ø�á�õ�ÝOß�Ø�Ý�Ø&ð-ÿ	à Ø�ÝOß�Ø&ð�t�ÞOÚ7éTØ8
m
0ØuMmh�ÞOéTØ�ã/ã7ð6Ø?ß�êòá�Ú Þ?Ö0Ö�Ü&Ö
÷�Ü?Ú ö3Ô?Õ ÝOÔ�éTÞOõ?ß�ã�Ø?Õ ß�â�Ø&Ö0Ö�Ü&Ö�Ö�õ�á�ÔZØ&Ö¦ãWÔ�Ü���ÞOà à ÜZê�Ü?àXÓ�Ü�Þ�êOõ?à Þ?ð�¦ÞOß�ã�ÜJ�¦ÞOÚ Þ?ð�æOÕ é�â�à ÞOßZØ?ß�ê�ÿ	Ú7ó�ÞOÚ Ø�â�Ø&Ö0Ö�Ü&Ö�ë

� � Ë Ì-Ï(Ð�ü
Ï!�#"OÌ-Ê ý Ï ÎÐ%$ þ ÌOüOÒ

Ó�ÞOõ?Ú7Õ Ö8ã7Ö0ð�éTÞOõ?ß�ã�Ø?Õ ß�Ü�Ü?Ú/Ö�Ø?ß�ê Ü���â�Ü?Ú ã*Ô?Õ ï0Ü?Ú/Ö3Ø?ß�ê�Ø?à Ö�Þ ú/Ø?é�Õ à Õ Ü&Ö0ð�Ö�â�ÞOÚ ã7Ö�ã�ÞOõ?Ú7Õ Ö8ã7Ö0ðFá�õ?à ãWõ?Ú Ø?à�Ø?ß�ê�Ü?ß�÷�Õ Ú ÞOß?éTÜ?ß�ã�Ø?à
ã�ÞOõ?Ú7Õ Ö8ã7Ö0ð¦Ü�ã�á&ë6Ó6Ô�Ü?Õ Ú*ß?õ?é�ó�Ü?ÚÝOÚ Þ&èÖ�ö�Ü�Ø?Ú*ó�örö�Ü�Ø?Ú/ð¦Ø&Ö�áXÞOß�úzÕ Ú7éTÜ�ê ó�örãWÔ�Ü ã�ÞOõ?Ú7Õ Ö8ãTÞ&ú úzÕ áXÜ&Ö�Þ&ú:�FÚ Ü&Ö0Ö�ÞOß�Ü�ö Ø?ß�ê
�¦Ø�á�õ�ÝOß�Ø�Ý�Ø�Ø?ß�ê ó�öòÔ?õ�ã�éTØ?ß�Ø�Ý�Ü?Ú/Ö�ë�.(ð &)()(lÔ?Õ ï0Ü?Ú/Öè�Ø?à ï$ãWÔ�Ü3ãWÚ Ø?Õ à�úzÚ ÞOé��FÚ Ü&Ö0Ö�ÞOß�Ü�ö�ã�Þf�¦Ø�á�õ�ÝOß�Ø�Ý�Ø�Ü�÷�Ü?Ú ö�ö�Ü�Ø?Ú/ð
á�Ú Þ?Ö0Ö�Õ ß�Ý ãWÔ�Üp�¦ÞOß�ã�ÜpA(Þ?Ö�ØlãWÚ Ø?Õ à ðFØ?ß�êøéTØ?ß�öòãWÔ�ÞOõ&Ö�Ø?ß�ê?Ö�è�Ø?à ï�Ø Ö�éTØ?à à Ü?Ú�Ö�Ü�á0ãWÕ ÞOß&ð%ú/ÞOÚ$Ô�Ø?à ú�Ølê�Ø�ö�ð%ÞOß�Ülê�Ø�öòÞOÚ
éTØ���Õ é�õ?éîã/è�Þ<ë
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6	ÊWÑ � ÌOü�ü*ü�Ì(Ð! þ Ò �¦Ø?Õ ß�Ö8ã�Ü?â�Ö87
9 ��ê�Ü?ß�ãWÕ úzÕ áXØ�ãWÕ ÞOß3Þ&ú	ãWÔ�Ü�ãWÚ Ø?Õ à?ó�ö*ãWÔ�ÜZÿ	à â�Õ ß�ÜY�6à õ?ó�Ö0ð�Ø&Ö0Ö�Õ Ö8ã�Ü�êòó�ö*ãWÔ�Ü�BòØ?à Ö�Ü?Ú���ÞOé�é�õ?ß?Õ ãWÕ Ü&Ö�ÿ-Ö0Ö�Þ�á�Õ Ø�ãWÕ ÞOß&ð�Þ&ú6ãWÔ�Ü

Ü?ß�ãWÕ Ú ÜpBòØ?à Ö�Ü?Ú$ã�Ü?Ú7Ú7Õ ã�ÞOÚ öyÕ ß êOÕ ú ú/Ü?Ú Ü?ß�ãZáXÞOõ?ß�ãWÚ7Õ Ü&ÖQ���/ã�Ø?à ö�ð:t�Ú Ø?ß�áXÜøí7æ�Ø�÷�ÞOÕ Ü�ñWð�æ&èTÕ ã�
0Ü?Ú7à Ø?ß�ê í���Ø?à Ø?Õ Ö0ð�Ó�Ü&Ö0Ö�Õ ß&ð�FÚ7Õ Ö�ÞOß&Ö�ñWðOÿ	õ&Ö8ãWÚ7Õ Ø&ð���Õ Ü�á�Ô�ã�Ü?ß&Ö8ã�Ü?Õ ß�� Ö�Ü�Ø?Ú á�Ô?Õ ß�Ý3ú/ÞOÚ6Ø?ß�ÞOà êòÕ ãWÕ ß�Ü?Ú Ø?Ú ö*ã�Þòà Õ ß?ï�ãWÔ�ÜZêOÕ ú ú/Ü?Ú Ü?ß�ãFéTÞOõ?ß�ã�Ø?Õ ß�â�à Ø�áXÜ&Ö�ë
Ó6Ô�Ü ãWÚ Ø?Õ à Ö ß�Ü�ã/è�ÞOÚ7ïlÞ&úTãWÔ�ÜpBòØ?à Ö�Ü?Ú�â�Ü�ÞOâ�à Ü Õ ÖòØ?ó�ÞOõ�ãY�)()((ï�é à ÞOß�Ý?ð�èTÕ ãWÔyV8.1Ö8ã�Ø�Ý�Ü&ÖòØ?ß�ê�1u4 Ø?à ã�Ü?Ú7ß�Ø�ãWÕ ÷�Ü
Õ ãWÕ ß�Ü?Ú Ø?Ú7Õ Ü&Ö0ðOá�Ú Þ?Ö0Ö�Õ ß�Ý�ú/ÞOõ?Ú-áXÞOõ?ß�ãWÚ7Õ Ü&Öí7æ&èTÕ ã�
0Ü?Ú7à Ø?ß�ê?ðZ�/ã�Ø?à ö�ð��Õ Ü�á�Ô�ã�Ü?ß&Ö8ã�Ü?Õ ßZØ?ß�ê�ÿ	õ&Ö8ãWÚ7Õ Ø�ñ0ë

9 �Wß�ãWÔ�ÜlÖ�ÞOõ�ãWÔ�Ü?Ú7ß â�Ø?Ú ã�Þ&ú�ÿ	à â�Ö0ð�à Ø?õ?ß�á�ÔòÞ&ú�Ø�ú/Ü�èäâ�Ú Þ�� Ü�á0ã7ÖTã�ÞlÜ���â�à ÞOÕ ã�ãWÔ�ÜHBòØ?à Ö�Ü?ÚDÓ6Ú Ø?Õ à ë�t�Ú ÞOé��¦Ø�á�õ�ÝOß�Ø�Ý�Ø
íR�/ã�Ø?à ö�ñ$ã�Þy�¦Ø�ã/ãWéTØ?Ú7ï�í7æ&èTÕ ã�
0Ü?Ú7à Ø?ß�ê�ñWðFØ?ßrØ?ß�á�Õ Ü?ß�ã*Ú ÞOõ�ã�ÜrØ?à ÞOß�Ý ãWÔ�Ü éTÜ�êOÕ Ü�÷�Ø?àOãWÚ Ø?Õ à�Þ&úgh�Ø&Ö0Ö�Þ�ê�Ü?à��¦ÞOÚ Þ Ô�Ø&Ö
ó�Ü�Ü?ß�Ú Ü&Ö8ã�ÞOÚ Ü�ê<ë

9 ÿ éTØ?Ú7ï0Ü�ãWÕ ß�Ýòâ�Ú Þ�ÝOÚ Ø?é�éTÜZã�Þòâ�Ú ÞOéTÞ&ã�ÜZãWÔ�ÜZãWÚ Ø?Õ à 7-Õ ßJ-�()()V�ðOãWÔ�Ü�â�Ú Þ�� Ü�á0ã	è�Ø&Ö�úzÕ Ú/Ö8ã%Ö�Ô�Þ&èTßZã�ÞQ-�(�ã�ÞOõ?Ú7Õ Ö�é Ø?ß�ê
éTÞOõ?ß�ã�Ø?Õ ßH� ÞOõ?Ú7ß�Ø?à Õ Ö8ã7ÖZúzÚ ÞOé��/ã�Ø?à öòØ?ß�ê�æ&èTÕ ã�
0Ü?Ú7à Ø?ß�ê<ë�Ó6Ô�Ü�örÔ?Õ ï0Ü�êlú/ÞOÚFú/ÞOõ?Ú�ê�Ø�ö�ÖZØ?à ÞOß�ÝlãWÔ�Ü Õ ãWÕ ß�Ü?Ú Ø?Ú ö�ð	úzÚ ÞOé�¦Ø�á�õ�ÝOß�Ø�Ý�Ø*ã�Þ�æ�Ø�Ø&Ö:t�Ü�Ü&ð(ãWÔ�Ü?ß*ã�Þ�ÿ	à â�ÜJO-Ü�÷�Ü?Ú Þ3Ø?ß�ê�ã�Þ�ãWÔ�Ü0�6Õ Ý�Ü8
m
0Þ�÷�Ø?à à Ü�ö(ë

Ó6Ô�Ü2��Ü�ÝOà Õ Ø&ù�O-Ü�÷�Ü?Ú Þ â�Ø?Ú7ïXðDãWÔ�Ü2��Ü?Ú7ó�Ø?ß�Þ#�6õ&Ö�Õ Þ#��Ö0Ö�ÞOà Ø�â�Ú Þ&÷�Õ ß�áXÜlØ?ß�êlãWÔ�Ü*�/ã�Ø?à Õ Ø?ß�ÿ	à â�Õ ß�Ü2�6à õ?ó�ð�Õ ßòáXÞ�ÞOâ�Ü?Ú Ø�ãWÕ ÞOß
èTÕ ãWÔ�â�õ?ó�à Õ á$Ø?ß�êòâ�Ú7Õ ÷�Ø�ã�Ü�ÞOÚ Ý�Ø?ß?Õ Ö�Ø�ãWÕ ÞOß&ÖTÕ ß�æ&èTÕ ã�
0Ü?Ú7à Ø?ß�ê?ð-Ô�Ø�÷�Ü�â�à Ø?ß?ß�Ü�ê3Ø?ß�ê�Ö8ã�Ø?Ú ã�Ü�ê�ãWÔ�Ü	n=�/ãWÕ ß�Ü?Ú Ø�á�Ô�Ø?Ú ã�Ø _ â�Ú Þ�� Ü�á0ã
èTÕ ãWÔ?Õ ß ãWÔ�Ü úzÚ Ø?éTÜ�è�ÞOÚ7ï Þ&ú����OÓ�^�ASAS^8���R�R�åÿ íR�/ã�Ø?à ö�ù7æ&èTÕ ã�
0Ü?Ú7à Ø?ß�ê?ð éTÜ�Ø&Ö�õ?Ú Ü�1&ë VS7 Õ ß�ã�Ü�ÝOÚ Ø�ã�Ü�ê ã�ÞOõ?Ú7Õ Ö�é
ê�Ü�÷�Ü?à ÞOâ�éTÜ?ß�ã�ñ0ëL�/ã7ÖlØ?Õ é Õ Ö�ãWÔ�Ü Ú Ü�Ø?à Õ Ö�Ø�ãWÕ ÞOß Þ&úTúzÕ ÷�Ü�1)7 4�(�ë ()()(1Ô?Õ ï�Õ ß�ÝÙéTØ?â�Ö0ð�Ø?ß�êyÞOß�Ü�1)7 V�4Oë ()()(1éTØ?â Þ&úTãWÔ�Ü��Ü�ÝOà Õ Ø&ù�O-Ü�÷�Ü?Ú Þ�â�Ø?Ú7ï�ë�Ó6Ô�Ü�â�Ú Þ�� Ü�á0ãFÕ ß�÷�ÞOà ÷�Ü&Ö87
9 � h�æ�â�à Þ&ã/ãWÕ ß�Ý3Þ&ú-ãWÔ�Ü*ãWÚ Ø?Õ à Ö$ß�Ü�ã/è�ÞOÚ7ïXð
9 BòÜ?ó*Ü?ß�ÝOÕ ß�Ü�Ü?Ú7Õ ß�Ý3Þ&ú-ãWÚ Ø?Õ à ùWÚ Ü?à Ø�ã�Ü�ê3ê�Ø�ã�Ø&ð
9 ��â�ãWÕ é�Õ Ö�Ø�ãWÕ ÞOßZÞ&ú-ãWÔ�Ü*ãWÚ Ø?Õ à&éTØ?Ú7ïXÖ�Ø?ß�ê3êOÕ Ú Ü�á0ãWÕ ÞOß�Ø?à�Ö�Õ ÝOß&Ö
9 ÿòãWÚ Ø?Õ ß?Õ ß�Ý�â�Ü?Ú7Õ Þ�ê�ú/ÞOÚ<ã�ÞOõ?Ú7Õ Ö8ã	ÞOâ�Ü?Ú Ø�ã�ÞOÚ/Ö$Õ ß�â�õ?ó�à Õ áØ?ß�ê�â�Ú7Õ ÷�Ø�ã�ÜZÞ&ú úzÕ áXÜ&Ö0ð(ã�ÞOõ?Ú7Õ Ö8ãFÕ ß�ú/ÞOÚ7éTØ�ãWÕ ÞOß�â�ÞOÕ ß�ã7Ö0ðOÜ�ã�á&ë
9 h�Ú ÞOéTÞ&ãWÕ ÞOßZÞ&ú%ó�Þ�ÞOïXÖ�Ø?ß�ê�ú/ÞOà ê�Ü?Ú/Ö�Ø?ó�ÞOõ�ã6ãWÔ�Ü��FÚ Ü�Ø�ã�BòØ?à Ö�Ü?Ú�Ó6Ú Ø?Õ à�Ø?ß�ê3Þ&ãWÔ�Ü?Ú<ãWÚ Ø?Õ à Ö�ë
ÿçß�Ü�è��/ã�Ø?à Õ Ø?ß&ù7æ&èTÕ Ö0ÖrØ&Ö0Ö�Þ�á�Õ Ø�ãWÕ ÞOß&ðãWÔ�Üøÿ-Ö0Ö�Þ�á�Õ Ø8
�Õ ÞOß�Ü Ó�ÞOõ?ÚZê�Ü?àL�¦ÞOß�ã�ÜrA(Þ?Ö�Ø&ðè�Ø&Ö Ú Ü�áXÜ?ß�ãWà öøá�Ú Ü�Ø�ã�Ü�êîÕ ßøãWÔ�Ü
÷�Õ à à Ø�Ý�Ü×Þ&ú2��Ø?à ã�ÞOõ?Ú7ß�Ü?ß�á�Ô�Ü&ðòß�Ü�Ø?Ú�ÿ<Þ?Ö8ã�ØOë��/ã õ?ß?Õ ã�Ü&ÖøãWÔ�Ük�¦Ø�á�õ�ÝOß�Ø�Ý�Ø&ð�ÿ	à Ø�ÝOß�Ø&ð	�FÚ Ü&Ö0Ö�ÞOß�Ü�ö�ð�ÿ�ö�Ø&Ö0ð	��Ü?Ú ÷�Õ ß?Õ Ø&ð�?Ü?Ú7éTØ�ã/ã	Ø?ß�ê�æ�Ø�Ø&Ö:t�Ü�Ü*÷�Ø?à à Ü�ö�Ö�ë)�/ã7Ö$éTØ?ß�Ø�Ý�Ü?éTÜ?ß�ãFó�Þ�Ø?Ú ê�Ô�Ø&Ö�4Y�/ã�Ø?à Õ Ø?ß�éTÜ?é�ó�Ü?Ú/Ö�Ø?ß�êH4�æ&èTÕ Ö0Ö$éTÜ?é�ó�Ü?Ú/Ö�ë
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Ñ5"Oü�Ì-Ê=<OÌ Î Ò
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> �	Þ�Þ�ê Ú Ü&Ö�õ?à ã7ÖZØ�á�Ô?Õ Ü�÷�Ü�ê�ó�ö�ãWÔ�ÜrÕ ß�ã�Ü?Ú7ß�Ø�ãWÕ ÞOß�Ø?à�à Õ ß?ïZÞ&úFãWÔ�ÜHBòØ?à Ö�Ü?ÚFá�õ?à ãWõ?Ú Ø?à�ãWÔ�Ü?éTÜZ7-ãWÔ�ÜQ�FÚ Ü�Ø�ãWBòØ?à Ö�Ü?ÚDÓ6Ú Ø?Õ à
â�Ú ÞOéTÞ&ã�Ü&Ö�á�õ?à ãWõ?Ú Ø?à�â�ÞOà Õ á0ö�Õ ß�Ø?à à�áXÞOõ?ß�ãWÚ7Õ Ü&Ö�ã�Þ�Ö�Ø�÷�Ü�Ø?ß�ê�Ü���â�à ÞOÕ ã	ãWÔ�Ü�BòØ?à Ö�Ü?Ú6á�õ?à ãWõ?Ú Ü)x6Ø�ã	ãWÔ�Ü3Ö�Ø?éTÜZãWÕ éTÜ&ðOãWÔ�Ü
â�Ú Þ�� Ü�á0ãÙÕ Ö×ØÛáXÞOß�á�Ú Ü�ã�Ü éTØ?Ú7ï0Ü�ãWÕ ß�ÝìÞOâ�â�ÞOÚ ãWõ?ß?Õ ã/öçú/ÞOÚ Ø?à à3Þ&ú ãWÔ�Ü à Õ ã/ãWà Üä÷�Ø?à à Ü�ö�ÖåÕ ß��/ã�Ø?à ö�ð�æ&èTÕ ã�
0Ü?Ú7à Ø?ß�ê?ð��Õ Ü�á�Ô�ã�Ü?ß&Ö8ã�Ü?Õ ßZØ?ß�ê�ÿ	õ&Ö8ãWÚ7Õ Ø*ã�Þ�â�Ú ÞOéTÞ&ã�Ü*ãWÔ�Ü�Ô?Õ ï�Õ ß�Ý3Ü�áXÞOß�ÞOé$ö(ë�Ó6Ô�Ü�à Õ ß?ï�èTÕ ãWÔ0�6Õ Ø*ÿ	à â�Õ ß�Ø�Õ Ö�ÞOó�÷�Õ ÞOõ&Ö�ë

> Ó6Ô�Ü3Ö�Ü?à ú�ù�Ü&Ö8ã�Ü�Ü?é Þ&ú6ãWÔ�Ü�BòØ?à Ö�Ü?Ú%â�Ü�ÞOâ�à Ü�Õ Ö�Ø?à Ö�Þòó�Þ�Þ?Ö8ã�Ü�êòó�ö*ãWÔ�Ü�Ü�ú ú/Ü�á0ã7Ö�Þ&ú6ãWÔ�ÜY�FÚ Ü�Ø�ã5BòØ?à Ö�Ü?Ú�Ó6Ú Ø?Õ à&â�Ú Þ�� Ü�á0ã8ë
Ó6Ô?Õ ÖTÔ�Ø&Ö�ÝOÕ ÷�Ü?ß�Ú7Õ Ö�ÜZã�Þ�Ø�ß�Ü�è°Ü�áXÞOß�ÞOé�Õ á$Ø?ß�ê�Ö�Þ�á�Õ Ø?à�Ø?â�â�Ú Þ�Ø�á�Ô*ãWÔ�Ø�ã	Ø?â�â�Ü�Ø?Ú/Ö¦ã�Þ3Ü?ß�áXÞOõ?Ú Ø�Ý�ÜZØ*÷�Ü?Ú ö3â�Þ?Ö�Õ ãWÕ ÷�Ü
Ø�ã/ãWÕ ãWõ�ê�Ü*ã�Þ&è�Ø?Ú ê?Ö¦ãWÔ�Ü*úzõ�ãWõ?Ú ÜOë> M @ Ó6Ô�Ü�BòØ?à Ö�Ü?Ú%à Ø?ß�ÝOõ�Ø�Ý�Ü�Õ Ö�êOÕ Ö�Ø?â�â�Ü�Ø?Ú7Õ ß�Ý<ë�A(Ü�áXÜ?ß�ãWà ö�ðOØ�à Ø�è1è�Ø&Ö$â�Ø&Ö0Ö�Ü�ê�ã�Þ�â�Ú Þ&ã�Ü�á0ãFà Õ ß�ÝOõ?Õ Ö8ãWÕ á*é�Õ ß�ÞOÚ7Õ ãWÕ Ü&Ö$Õ ß
�/ã�Ø?à ö�ðDÕ ß�á�à õ�êOÕ ß�Ý�ãWÔ�Ü	BòØ?à Ö�Ü?Ú/Ö$Þ&úDãWÔ�Ü	��Ø?à&ê�� ÿ<Þ?Ö8ã�ØOëE�/ã�Õ Öã�Þró�ÜòÔ�ÞOâ�Ü�ê�ãWÔ�Ø�ã%ãWÔ?Õ ÖèTÕ à à�áXÞOß�ãWÚ7Õ ó�õ�ã�Ü�ã�ÞlÚ Ü�÷�Ü?Ú/Ö�Õ ß�Ý
ãWÔ�Ü â�Ú Ü&Ö�Ü?ß�ãZß�Ü�Ý�Ø�ãWÕ ÷�ÜrãWÚ Ü?ß�ê�Ø?ß�ê ãWÔ�Ø�ã�ãWÔ�Ü à Þ�áXØ?à6â�ÞOâ�õ?à Ø�ãWÕ ÞOß Ö�Ô�Ø?à à6éTØ?ß�Ø�Ý�Ülã�Þ�áXØ?â�Õ ã�Ø?à Õ Ö�ÜrÞOßlãWÔ?Õ Ö�õ?ß?Õ ôOõ�Ü
ÞOâ�â�ÞOÚ ãWõ?ß?Õ ã/ö ã�Þ°â�Ú Ü�÷�Ü?ß�ã�Ø1à Ø?ß�ÝOõ�Ø�Ý�ÜøØ?ß�êyá�õ?à ãWõ?Ú Ü ãWÔ�Ø�ã�Ô�Ø�÷�ÜøÖ�õ?Ú ÷�Õ ÷�Ü�êøú/ÞOÚ�ß�Ü�Ø?Ú7à öyß?Õ ß�Ü áXÜ?ß�ãWõ?Ú7Õ Ü&Ö�úzÚ ÞOé
÷�Ø?ß?Õ Ö�Ô?Õ ß�Ý�ú/ÞOÚ Ü�÷�Ü?ÚWë
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ÿ-Ö�ú/ÞOÚ�6Õ ØZÿ	à â�Õ ß�Ø&ðOú/ÞOà à Þ&èTÕ ß�Ý�ãWÔ�Ü�Ú ÞOõ�ã�Ü*ãWÔ�Ø�ãS� ÞOÕ ß&Ö¦ãWÔ�ÜZáXÜ?ß�ãWÚ Ü&Ö�Þ&úBòØ?à Ö�Ü?Ú-á�õ?à ãWõ?Ú Ü*ã�Þ�Ý�Ü�ãWÔ�Ü?Ú/ð(è�Ü*èTÕ à à�Ü?é�ó�Ø?Ú7ï�ÞOß
ØY� ÞOõ?Ú7ß�Ü�ö�Õ ß�ã�Þ�ãWÔ�Üòó�Ú Þ�Ø�ê�Ü?Ú	è�ÞOÚ7à ê�Þ&úDÿ	à â�Õ ß�Ü�á�õ?à ãWõ?Ú Ü&ð<èTÔ?Õ á�Ô3èTÕ à à&ÝOÕ ÷�Üòõ&ÖTÖ�ÞOéTÜòÕ ê�Ü�Ø�Þ&úDèTÔ�Ø�ã�Õ ã�éTÜ�Ø?ß�ã%ã�Þrà Õ ÷�Ü
Õ ß�ãWÔ�Ü�éTÞOõ?ß�ã�Ø?Õ ß&Ö*Õ ß�ãWÔ�Ü�â�Ø&Ö8ã7ð�Þ&ú ã�Ü?ß�Ø�ãDØ?à ãWÕ ãWõ�ê�Ü&Ö�ãWÔ�Ø�ã	è�ÞOõ?à êòó�Ü�õ?ß�ãWÔ?Õ ß?ï0Ø?ó�à ÜZã�Þ�ê�Ø�ö(ë�Ó6Ô?Õ ÖTÕ Ö�Ø?à Ö�Þ�Ø�éTØ?Ú7ï0Ü�ãWÕ ß�Ý
â�ÞOà Õ á0ö�ß?Õ á�Ô�Ü�ú/ÞOÚ��6Õ Ø�ÿ	à â�Õ ß�ØOë&Ó6Ô�ÜYBòØ?à Ö�Ü?Ú-Ó6Ú Ø?Õ à�Ü���â�Ü?Ú7Õ Ü?ß�áXÜ3áXØ?ß�Ô�Ü?à â��6Õ Ø�ÿ	à â�Õ ß�ØZã�Þòó�Ü�ã/ã�Ü?Ú6ê�Ü�úzÕ ß�Ü�Õ ã7ÖTéTØ?Ú7ï0Ü�ãWÕ ß�Ý
Ö8ãWÚ Ø�ã�Ü�Ý&ö*Ø?ß�ê3á�Ô�Þ�Þ?Ö�Ü*ãWÔ�Ü*ã�Ø?Ú Ý�Ü�ã	ÝOÚ ÞOõ?â(ë�^�]òúzõ?ß�êOÕ ß�Ý3áXØ?ß�ó�ÜZÞ&ú	Ö�Õ ÝOß?Õ úzÕ áXØ?ß�ãFÔ�Ü?à â(ë

K&Ñ	ÊL�òÑ	ÊWÌ
Ë Ï(ÍWÑ	ÊD� ý Ð�Ë Ñ	Ï	Ò

��ÞOé�õ?ß�ÜZêOÕ��¦Ø�á�õ�ÝOß�Ø�Ý�Ø&ðZ�8ë ÿ%ë ÓDë)�Wß�ú/ÞOÚ7éTØ8
�Õ ÞOß?Õ�ÿ<áXáXÞ�ÝOà Õ Ü?ß8
0ØTÓ6õ?Ú7Õ Ö8ãWÕ áXØ
h(ë 
m
0ØJ�õ?ß?Õ á�Õ â�Õ Þ?ðZ&3ù-Ó ULU V�+J()V�-�.�&�4Z1)13+Qt ULU V�+J()V�-�.�&�4�X)X�4è�è�èZë éTØ�á�õ�ÝOß�Ø�Ý�Ø&ù�ÞOß?à Õ ß�ÜOë Õ ã ð Ô�ã/ãWâE7 M=MFè�è�èZë éTØ�á�õ�ÝOß�Ø�Ý�ØOë Õ ã ð Ü�éTØ?Õ à 7OÖ8÷�Õ ÷�Ø�\òà Õ ó�Ü?Ú Þ<ë Õ ã
h�Ú Þ&÷�Õ ß�á�Õ ØZê�Ü?à���Ü?Ú7ó�Ø?ß�Þ	�6õ&Ö�Õ Þ	��Ö0Ö�ÞOà Ø&ð���Ü?Ú7ó�Ø?ß?Õ ØJt�ÞOß�ê�Þ&ã�Þ�áXÜ
â�Ú Ü&Ö0Ö�Þ Ó�Ü�á�ß�ÞOâ�Ø?Ú áXÞ ê�Ü?à��0Ø�Ý�Þy�¦Ø�Ý�ÝOÕ ÞOÚ Ü&ð%÷�Õ Ørê�Ü?à à } �Wß�êOõ&Ö8ãWÚ7Õ Ø'-)4&ðDÓ U V�+p()V�-�V8.�+�4�(S1)1�ð�t U V�+p()V�-�V8.�+�4�(�-�V)X�ðÔ�ã/ãWâE7 M=MWè�è�èZë â�Ú Þ&÷�Õ ß�á�Õ ØOë ÷�Ü?Ú7ó�Ø?ß?Õ ØOë Õ ã
A(Ü�ÝOÕ ÞOß�Ü0��Ø?à à ÜZê�} ÿ<Þ?Ö8ã�Ø&ð]�ú úzÕ á�Õ ÞJ�Wß�ú/ÞOÚ7éTØ8
�Õ ÞOß?ÕXÓ6õ?Ú7Õ Ö8ãWÕ á�Ô�Ü
Ó U V�+J(S1�&�4)-�V)&)&�-�X�ð õ?Ú7â)\òÚ Ü�ÝOÕ ÞOß�ÜOë ÷�ê�ØOë Õ ã x õ?Õ ã7ù�Ø�Þ?Ö8ã�Ø�\òÚ Ü�ÝOÕ ÞOß�ÜOë ÷�ê�ØOë Õ ã
ÿ	Õ Ø�ã �¦ÞOß�ã�Ü�A(Þ?Ö�Ø0BòØ?à Ö�Ü?Úi7 è�è�èZë Ø?Õ Ø�ãWéTÞOß�ã�Ü?Ú Þ?Ö�Ø�è�Ø?à Ö�Ü?ÚWë Õ ã�FÚ Ü&Ö0Ö�ÞOß�Ü�ö�ù7æ�Ø?Õ ß�ã7ù�d�Ü�Ø?ß&ð?Ó U V�+J(S1u-)4Oë V�4)4Z1���4&ðt U V�+J(S1u-)4Oë V�4)4���+�4&ð Õ ß�ú/ÞE\�Ø?Õ Ø�ãWéTÞOß�ã�Ü?Ú Þ?Ö�Ø�è�Ø?à Ö�Ü?ÚWë Õ ã�FÚ Ü&Ö0Ö�ÞOß�Ü�ö�ù��0Ø&ù Ó6Ú7Õ ß?Õ ã�|&ð?Ó U V�+J(S1u-)4YV)&)&S1m.�V�ðt U V�+J(S1u-)4YV)&)&)V�-�V�ð Õ ß�ú/Þ�ÝOÚ Ü&Ö0Ö�ÞOß�Ü�ö�ãWÚ7Õ ß?Õ ã�Ü�\òà Õ ó�Ü?Ú Þ<ë Õ ã
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Ó6Ô�ÜH`D�6Ô�Ø?Ú ã�Ülê�} Ü���áXÜ?à à Ü?ß�áXÜlêOõòã�ÞOõ?Ú7Õ Ö�éTÜ&ð%ê�Ü�à } Ô8�&ã�Ü?à à Ü?Ú7Õ ÜlÜ�ã�ê�Ü à Ø Ú Ü&Ö8ã�Ø?õ?Ú Ø�ãWÕ ÞOß _ í/ã�ÞOõ?Ú7Õ Ö�é*ð�Ô�Þ&ã�Ü?à(Ø?ß�êráXØ�ã�Ü?Ú7Õ ß�Ý
Ü���áXÜ?à à Ü?ß�á0ö*á�Ô�Ø?Ú ã�Ü?Ú ñ¦Õ Ö�Ø?ß�Õ ß?Õ ãWÕ Ø�ãWÕ ÷�Ü*ã�Þ3ÝOÕ ÷�ÜZØ�à Ø?ó�Ü?à�ã�Þ�Ô�Þ&ã�Ü?à Ö�Ø?ß�ê�Ú Ü&Ö8ã�Ø?õ?Ú Ø?ß�ã7Ö¦ãWÔ�Ø�ã	Þ&ú ú/Ü?Ú<÷�Ü?Ú ö*Ý�Þ�Þ�ê3ôOõ�Ø?à Õ ã/ö(ë

û<Ì-Ê�Ê�Ë Ð�Ñ	Ê�Ë ÌOü
ý Ï Î�þ ý ÊzÐ�Ë ÌOü� Ð%$ þ ÌOü� 
Ï!�#"OÌ-ÊWü�¡
Ë Ï�<OÑ � <OÌ Î Ò

Ó6Ô�Ü�à Ø?ó�Ü?à�áXÞOõ?à ê�ó�ÜZê�Ü�÷�Ü?à ÞOâ�Ü�ê3Ø?à à�Þ&÷�Ü?Úe�¦ÞOß�Ø�áXÞ<ë

û<Ì-Ê�Ê�Ë Ð�Ñ	Ê�Ë ÌOü
ý Ï Î�þ ý ÊzÐ�Ë ÌOüOÒ

ÿ��qe�Ùí/ÿ-Ö0Ö�Þ�á�Õ Ø�ãWÕ ÞOßZÞ&ú-ãWÔ�Ü�Ô�Þ&ã�Ü?à&Õ ß�êOõ&Ö8ãWÚ ö*Þ&ú��¦ÞOß�Ø�áXÞ�ñ%Ø?ß�ê�ÿ � �Ùí��¦ÞOß�Ø�áXÞ � õ�Ø?à Õ ã/öTÿ-Ö0Ö�Þ�á�Õ Ø�ãWÕ ÞOß�ñ

É6Ñ Î Ë ÌOü3Ë Ï
���Oý Ê��-Ì	Ò

Ó�ÞyôOõ�Ø?à Õ ú ö�ãWÔ�Ü Ô�Þ&ã�Ü?à ÖòØ?ß�êÙÚ Ü&Ö8ã�Ø?õ?Ú Ø?ß�ã7Ö Õ ßøÖ�õ�á�Ô Ø è�Ø�ö Ø&Ö�ã�ÞyÝOõ�Ø?Ú Ø?ß�ã�Ü�Ü ã�ÞOõ?Ú7Õ Ö8ã7Ö�ãWÔ�Ü ôOõ�Ø?à Õ ã/ö�Þ&úTêOÕ ú ú/Ü?Ú Ü?ß�ã
Ø&Ö�â�Ü�á0ã7Ö�Þ&ú-ãWÔ�Ü*ã�ÞOõ?Ú7Õ Ö8ã	Þ&ú ú/Ü?Ú	í�Ø�áXáXÞOé�éTÞ�ê�Ø�ãWÕ ÞOß&ð�Ö�Ü?Ú ÷�Õ áXÜ&Ö0ð-Õ ß�ú/ÞOÚ7éTØ�ãWÕ ÞOß&ðOÜ?ß�ã�Ü?Ú ã�Ø?Õ ß?éTÜ?ß�ã7ðOØ�á0ãWÕ ÷�Õ ãWÕ Ü&Ö0ðOÜ�ã�á&ë ñ0ë
Ó�Þ�Õ é�â�Ú Þ&÷�Ü*ãWÔ�ÜZôOõ�Ø?à Õ ã/ö*Þ&ú-ãWÔ�Ü�Ô�Þ&ã�Ü?à Ö�Ø?ß�ê�Ú Ü&Ö8ã�Ø?õ?Ú Ø?ß�ã7Ö�ë

6	ÊWÑ � ÌOü�ü*ü�Ì(Ð! þ Ò Ó6Ô�Ü�Ô�Þ&ã�Ü?à Ö�Ø?ß�ê�Ú Ü&Ö8ã�Ø?õ?Ú Ø?ß�ã7Ö¦ãWÔ�Ø�ã6è�Ø?ß�ã6ã�Þ3ÞOó�ã�Ø?Õ ß�éTÜ?é�ó�Ü?Ú/Ö�Ô?Õ â3Ô�Ø�÷�Ü*ã�Þ�úzÕ à à&Õ ßZØ?ßZØ?â�â�à Õ áXØ�ãWÕ ÞOßOë
ÿ	ßZØ?ß�Ø?à ö�Ö�Õ Ö�ÝOÚ7Õ ê�Õ Ö$õ&Ö�Ü�ê�ã�Þ�éTØ?ï0ÜZØZêOÕ Ø�ÝOß�Þ?Ö�Õ Ö�ë
Ó6Ô�Ü?Ú Ü�Õ Ö�ØZôOõ�Ø?à Õ ã/ö*á�Ô�Ø?Ú ã�Ü?Ú<ã�Þ3ê�Ü�úzÕ ß�Ü*ãWÔ�ÜZáXÞOß�êOÕ ãWÕ ÞOß&Ö$Ú Ü�ôOõ?Õ Ú Ü�ê�ú/ÞOÚDéTÜ?é�ó�Ü?Ú/Ö�Ô?Õ âE7
9 ^���áXÜ?à à Ü?ß�áXÜZÞ&ú6Ø�áXáXÜ&Ö0Ö�Ø?ß�ê3Ü?ß�÷�Õ Ú ÞOß?éTÜ?ß�ãD7

9 �¦Ø?ï0ÜZØ�áXáXÜ&Ö0Ö¦ú/ÞOÚ-ÝOõ�Ü&Ö8ã7Ö�Ø?ß�ê�÷�Õ Ö�Õ ã�ÞOÚ/Ö�Ü�Ø&Ö�Õ Ü?Ú�x
9 ÿ<ê�Ø?â�ã	ÞOâ�Ü?ß?Õ ß�Ý�ãWÕ éTÜ&Ö�Ø?ß�ê�ï0Ü�Ü?âTã�Þ�ãWÔ�Ü?é�x
9 t�Õ ã	ÞOõ�ã6ãWÔ�Ü�Ú Ü�áXÜ?â�ãWÕ ÞOßZØ?Ú Ü�Ø&Ö3x
9 q-Ø�÷�ÜZØ�Ô?Õ ÝOÔ�Ö8ã�Ø?ß�ê�Ø?Ú ê3Þ&ú6á�à Ü�Ø?ß?à Õ ß�Ü&Ö0Ö�ë

9 ^���áXÜ?à à Ü?ß�áXÜZÞ&ú%Ú Ü�áXÜ?â�ãWÕ ÞOßZ7
9 q-Ø�÷�ÜZØ�â�Þ?Ö�Õ ãWÕ ÷�ÜZØ�ã/ãWÕ ãWõ�ê�Ü*èTÔ�Ü?ß*ãWÔ�ÜZÝOõ�Ü&Ö8ã	Ø?Ú7Ú7Õ ÷�Ü&Ö3x
9 q<ö�ÝOÕ Ü?ß�ÜZØ?ß�ê3á�à Ü�Ø?ß?à Õ ß�Ü&Ö0Ö3x
9 ��Õ é�Õ ã6è�Ø?Õ ãWÕ ß�Ý�ãWÕ éTÜ&Ö�ÞOÚDéTØ?ï0Ü*ãWÔ�Ü?éåÚ Ü�Ø&Ö�ÞOß�Ø?ó�à Ü)x
9 �¦Ø?ï0ÜZÜ�Ø&Ö�Õ Ü?Ú-áXÞOß�ã�Ø�á0ã7Ö¦èTÕ ãWÔ*ú/ÞOÚ Ü?Õ ÝOß�à Ø?ß�ÝOõ�Ø�Ý�ÜZÝOõ�Ü&Ö8ã7Ö�Ø?ß�ê�÷�Õ Ö�Õ ã�ÞOÚ/Ö3x
9 ÿ-Ö0Ö�õ?Ú ÜZØ*ã�Ü?à Ü?â�Ô�ÞOß�Ü*è�Ü?à áXÞOéTÜ*ãWÔ�Ø�ãFÕ Ö¦ú/Ø&Ö8ã7ðOÜ�ú ú/Ü�á0ãWÕ ÷�ÜZØ?ß�ê3áXÞOß�ãWÕ ß?õ�ÞOõ&Ö�ë

9 ^���áXÜ?à à Ü?ß�áXÜZÞ&ú%Õ ß�ú/ÞOÚ7éTØ�ãWÕ ÞOßZ7
9 �¦Ø?ï0ÜZá�à Ü�Ø?Ú-Ø?ß�ê�â�Ú Ü�á�Õ Ö�Ü�Õ ß�ú/ÞOÚ7éTØ�ãWÕ ÞOßZØ�÷�Ø?Õ à Ø?ó�à Ü*ã�Þ3ÝOõ�Ü&Ö8ã7Ö�Ø?ß�ê�÷�Õ Ö�Õ ã�ÞOÚ/Ö3x
9 ÿ	ß&Ö8è�Ü?Ú<ã�Þ�ãWÔ�Ü�ß�Ü�Ü�ê?Ö�Ü���â�Ú Ü&Ö0Ö�Ü�ê�ó�ö*ÝOõ�Ü&Ö8ã7Ö�Ø?ß�ê�÷�Õ Ö�Õ ã�ÞOÚ/Ö3x
9 h�Ú Ü&Ö�Ü?ß�ã6ãWÔ�Ü�Ö�â�Ü�á�Õ Ø?à�Ö�Ü?Ú ÷�Õ áXÜ&Ö�Þ&ú ú/Ü?Ú Ü�ê�ã�Þ3ÝOõ�Ü&Ö8ã7Ö�Ø?ß�ê�÷�Õ Ö�Õ ã�ÞOÚ/Ö3x
9 ODÕ Ö�â�à Ø�ö�Ö�ë

9 ^���áXÜ?à à Ü?ß�áXÜ�Õ ß�Ö�Ü?Ú ÷�Õ áXÜ&Ö87
9 ÿ<ê�Ø?â�ãDÖ�Ü?Ú ÷�Õ áXÜ&Ö�Ø�áXáXÞOÚ êOÕ ß�Ý�ã�Þ�ãWÔ�Ü�ß�Ü�Ü�ê?Ö�Ü���â�Ú Ü&Ö0Ö�Ü�ê�ó�ö*ÝOõ�Ü&Ö8ã7Ö�Ø?ß�ê�÷�Õ Ö�Õ ã�ÞOÚ/Ö3x
9 �Wß�ú/ÞOÚ7é×ÝOõ�Ü&Ö8ã7Ö�Ø?ß�ê�÷�Õ Ö�Õ ã�ÞOÚ/Ö�Þ&ú-ãWÔ�Ü�Ö�â�Ü�á�Õ úzÕ á�Õ ãWÕ Ü&Ö�Þ&ú-ãWÔ�Ü�Ö�Ü?Ú ÷�Õ áXÜ&Ö�Ö�ÞOà ê�x
9 t�ÞOÚ Ü&Ö�Ü�ÜZØ?à ã�Ü?Ú7ß�Ø�ãWÕ ÷�Ü�Ö�ÞOà õ�ãWÕ ÞOß&Ö0ðOÞ&ú6Ü�ôOõ�Ø?à�ÞOÚDÔ?Õ ÝOÔ�Ü?Ú-ôOõ�Ø?à Õ ã/ö3Õ ßZáXØ&Ö�Ü*ãWÔ�Ü�Ö�Ü?Ú ÷�Õ áXÜZáXÞOõ?à ê�ß�Þ&ãFó�ÜZÞ&ú ú/Ü?Ú Ü�ê<ë

9 ^���áXÜ?à à Ü?ß�áXÜ*ãWÔ?Ú ÞOõ�ÝOÔZÜ�÷�Ø?à õ�Ø�ãWÕ ÞOßZØ?ß�ê�Õ é�â�Ú Þ&÷�Ü?éTÜ?ß�ãD7
9 ^�÷�Ø?à õ�Ø�ãWÕ ÞOßZÞ&ú6ÝOõ�Ü&Ö8ã	Ø?ß�ê�÷�Õ Ö�Õ ã�ÞOÚ6Ö�Ø�ãWÕ Ö8ú/Ø�á0ãWÕ ÞOßZ7(áXÞOà à Ü�á0ã	Ø?ß�ê3Ø?ß�Ø?à ö�Ö�ÜZØ�ê&÷�Õ áXÜ*úzÚ ÞOé×ÝOõ�Ü&Ö8ã7Ö�Ø?ß�ê�÷�Õ Ö�Õ ã�ÞOÚ/Ö3x
9 �Wß�ã�Ü?Ú7ß�Ø?àOÜ�÷�Ø?à õ�Ø�ãWÕ ÞOßZ7�Ú Ü�ÝOÕ Ö8ã�Ü?Ú¦Ø?ß�ê Ø?ß�Ø?à ö�Ö�ÜlØ�ê&÷�Õ áXÜláXÞOé�Õ ß�ÝrúzÚ ÞOéÛãWÔ�ÜlÜ?é�â�à Þ&ö�Ü�Ü&ÖZãWÔ�Ø�ã�áXÞOõ?à ê Õ é�â�Ú Þ&÷�Ü

ãWÔ�ÜZôOõ�Ø?à Õ ã/ö*Þ&ú-ö�ÞOõ?ÚDÔ�Þ?Ö�â�Õ ã�Ø?à Õ ã/ö�x
9 �Wé�â�Ú Þ&÷�Ü?éTÜ?ß�ãD7(ê�Ü�úzÕ ß�Ü�Õ é�â�Ú Þ&÷�Ü?éTÜ?ß�ã	Ø�á0ãWÕ ÞOß&Ö�ÞOß*ãWÔ�Ü�ó�Ø&Ö�Ü&Ö�Þ&ú%Ú Ü�Ø?à Õ Ö�Ü�ê3Ø?ß�Ø?à ö�Ö�Õ Ö�ë

Ó6Ô�Ü�éTÜ�ãWÔ�Þ�ê3áXÞOé�â�Ú7Õ Ö�Ü&Ö87
9 ÿ�é$ö�Ö8ã�Ü?Ú ö*Ø?õ�êOÕ ã	ê�ÞOß�Ü�ó�ö*Ø�Ö�â�Ü�á�Õ Ø?à Õ Ö�Ü�ê3áXÞOß&Ö�õ?à ã�Ø?ß�ãDÖ8ã�Ø�ö�Õ ß�Ý�Õ ß*ãWÔ�ÜZØ�áXáXÞOé�éTÞ�ê�Ø�ãWÕ ÞOßZØ?ß�ÞOß�ö�éTÞOõ&Ö�à ö�x
9 ÿlê�Ü?ó�Ú7Õ Ü�úzÕ ß�Ý�èTÕ ãWÔ*ãWÔ�Ü�éTØ?ß�Ø�Ý�Ü?Ú/Ö3x
9 Ó6Ú Ø?Õ ß?Õ ß�Ý3Ø?ß�ê�Õ ß�êOÕ ÷�Õ êOõ�Ø?à&Ô�Ü?à â(ë���ÞOß�ãWÚ ÞOà�Ü�÷�Ü?Ú öTã/è�Þ�ö�Ü�Ø?Ú/Ö�ë
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> ÿ�à Þ&ã	Þ&ú%Ô�Þ&ã�Ü?à Ö � ÞOÕ ß�Ü�ê�ãWÔ�Ü�â�Ú Þ�áXÜ&Ö0Ö�ë@ ��ß?à ö*Ø�Ö�éTØ?à à&ß?õ?é�ó�Ü?Ú-Þ&ú%Ú Ü&Ö8ã�Ø?õ?Ú Ø?ß�ã7Ö�Ø?Ú Ü�Õ ß�÷�ÞOà ÷�Ü�ê�í/ãWÔ�Ü�ö*Ø?Ú Ü�ß�Þ&ã	áXÞOß�÷�Õ ß�áXÜ�ê3Þ&ú-ãWÔ�Ü�ß�Ü�Ü�ê�ú/ÞOÚDÕ ã�ñ0ë

É6Ì-Ï ��� � ý ÊDC�Ë ÏE�Ì � Ì�òÌ-Ï(Ð�üTÐ �Oý Ð
� Ñ5! � Î "OÌ*!Oü�Ì ÎÍWÑ	Ê5F�Ë ýHG � þ Ë Ï ý Ò

q-Þ&ã�Ü?à Ö�Ø?ß�ê�Ú Ü&Ö8ã�Ø?õ?Ú Ø?ß�ã7Ö�Ö�â�Ü�á�Õ Ø?à à ö3Ú Ü�ÝOÕ Ö8ã�Ü?Ú Ü�ê�èTÕ ãWÔZØ�Ö�â�Ü�á�Õ úzÕ á*à Þ�Ý�Þ�Õ ß*ã�ÞOõ?Ú7Õ Ö�éåó�Ú Þ�á�Ô?õ?Ú Ü&Ö�ë

K&Ñ	ÊL�òÑ	ÊWÌ
Ë Ï(ÍWÑ	ÊD� ý Ð�Ë Ñ	Ï	Ò

ÿ-Ö0Ö�Þ�á�Õ Ø�ãWÕ ÞOß � õ�Ø?à Õ ã�|J�¦ÞOß�Ø�áXÞ?ðe1�V�ó�ÞOõ?à Ü�÷�Ø?Ú ê3ê�Ü&Ö:�¦ÞOõ?à Õ ß&Ö0ð�L�<ù5+��)()()(H�¦ÞOß�Ø�áXÞ<ë
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Ó6Ô�Ü��S�/ÿ æEh)�u]S�6ÿ�íR&�-�ï�éTñFÞ&ú ú/Ü?Ú/Ö�ÝOÚ Ü�Ø�ã	÷�Ø?Ú7Õ Ü�ã/ö�Õ ßZãWÔ�ÜZè�Ø�öZÞ&ú%Ô?Õ Ö8ã�ÞOÚ7Õ áXØ?à ðOá�õ?à ãWõ?Ú Ø?à ðOÝ�Ü�ÞOà Þ�ÝOÕ áXØ?à�Ø?ß�ê�Ö�áXÜ?ß?Õ á$Ö�Õ ã�Ü&Ö
Ø?ß�êòâ�Ø?Ú ãWÕ á�õ?à Ø?Ú7Õ ãWÕ Ü&Ö�ë�Ó6Ô�Ü�Ú ÞOõ�ã�Ü�áXØ?ß�Ü�ôOõ�Ø?à à ö�ó�ÜZè�Ø?à ï0Ü�êòÕ ß�Õ ã7ÖTß�ÞOÚ ãWÔ&ù7Ö�ÞOõ�ãWÔ�Ø&ÖTÕ ß�Õ ã7Ö�Ö�ÞOõ�ãWÔ&ùWß�ÞOÚ ãWÔZêOÕ Ú Ü�á0ãWÕ ÞOßOë�Ó6Ô�Ü
ó�Ø&Ö�Õ Ö�ú/ÞOÚ$ãWÔ�Ü ã�ÞOõ?Ú7Õ Ö8ã�Ö�Ü?Ú ÷�Õ áXÜ â�Ú Þ&÷�Õ ê�Ü?Ú/Ö Õ Ö�ãWÔ�Ø�ãZÜ�÷�Ü?Ú öyà Þ�áXØ�ãWÕ ÞOß Ø?à ÞOß�Ý ãWÔ�ÜyÚ ÞOõ�ã�ÜyÕ Ö�Ø?â�â�Ú ÞOâ�Ú7Õ Ø�ã�Üyó�Þ&ãWÔ Ø&Ö�Ø
Ö8ã�Ø?Ú ãWÕ ß�Ý�â�ÞOÕ ß�ã	Ø?ß�ê3Ø&Ö�ØZê�Ü&Ö8ãWÕ ß�Ø�ãWÕ ÞOßOë
Ó6Ô�Ü��S�/ÿ æEh)�u]S�6ÿ Õ Ö�ØZúzõ?à à öZÞOÚ Ý�Ø?ß?Õ Ö�Ü�ê3ã�ÞOõ?Ú7Õ Ö�éçâ�Ú Þ�êOõ�á0ã	ãWÔ�Ø�ãDáXØ?ß�ó�Ü�ó�Þ�ÞOï0Ü�ê�ú/ÞOÚ-ØZêOõ?Ú Ø�ãWÕ ÞOßZÞ&úe-*ã�ÞH4Zê�Ø�ö�Ö�ÞOß
Ø�â�Ø�á�ï0Ø�Ý�Ü�ó�Ø&Ö�Õ Ö¦èTÕ ãWÔ*úzÕ ��Ü�ê�Ú Ø�ã�Ü&Öí�^�]5A��øÞOÚ��qet�ñ0ë
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Ó6Ô�Ü�Ú ÞOõ�ã�Ü�á�Ú Þ?Ö0Ö�Ü&Ö�ãWÔ�Ü*ÿ	à â�Ö¦úzÚ ÞOé°Ó6Ô?õ&Ö�Õ Ö0ðZX�-�(�é í7æ&èTÕ ã�
0Ü?Ú7à Ø?ß�ê�ñ%Þ&÷�Ü?Ú<ãWÔ�Ü�æOâ�à s�Ý�Ü?ß?â�Ø&Ö0ÖiMmh�Ø&Ö0Ö�Þ�æOâ�à õ�Ý�Ø&ðS-Z1)1u4?é
íWó�ÞOÚ ê�Ü?Ú ñDã�Þ	�6Ô?Õ Ø�÷�Ü?ß?ß�Ø&ðZV)V�4?é íR�/ã�Ø?à ö�ñ¦Õ ß*ú/ÞOõ?Ú-ê�Ø?Õ à öTè�Ø?à ïXÖ$à Ø&Ö8ãWÕ ß�ÝY.-ë 4*ã�ÞJX�Ô�ÞOõ?Ú/Ö�ë
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�S�/ÿøæEh)�u]S�6ÿ è�Ø&Ö*ê�Ü�÷�Ü?à ÞOâ�Ü�ê�ó�öòÚ Ü�ÝOÕ Þ��6Õ Ø?éTØ?à Øòí Ó6Ô?õ&Ö�Õ Ö0ð	æ&èTÕ ã�
0Ü?Ú7à Ø?ß�ê�ñ�Ø?ß�ê2��ÞOé�õ?ß?Õ ã��*�¦ÞOß�ã�Ø?ß�ØJ��Ø?à á�Ô?Õ Ø�÷�Ü?ß?ß�Ø
í��6Ô?Õ Ø�÷�Ü?ß?ß�Ø&ðZ�/ã�Ø?à ö�ñDúzÚ ÞOé�13+)+)+�ã�ÞH-�()(S1&ëA(Ü&Ö�â�ÞOß&Ö�Õ ó�à Ü ú/ÞOÚ�Ú ÞOõ�ã�Ü éTØ?Õ ß�ã�Ü?ß�Ø?ß�áXÜZ7$Õ ß æ&èTÕ ã�
0Ü?Ú7à Ø?ß�ê7�TEs?ß�êOß�Ü?Ú�BòØ?ß�ê�Ü?Ú è�Ü�Ý�Ü�T&ÿZB íWÔ?Õ ï�Õ ß�ÝøØ&Ö0Ö�Þ�á�Õ Ø�ãWÕ ÞOß Þ&ú
�FÚ7Õ Ö�ÞOß&Ö�ñWð6Õ ß	�/ã�Ø?à ö���ÞOé�õ?ß?Õ ã��H�¦ÞOß�ã�Ø?ß�Ø0��Ø?à á�Ô?Õ Ø�÷�Ü?ß?ß�Ø)xDÚ Ü&Ö�â�ÞOß&Ö�Õ ó�à Ü*ú/ÞOÚDéTØ?Ú7ï0Ü�ãWÕ ß�Ý7<à Þ�áXØ?à�ã�ÞOõ?Ú7Õ Ö�é×ÞOÚ Ý�Ø?ß?Õ Ö�Ø�ãWÕ ÞOß&Ö
Õ ß�æ&èTÕ ã�
0Ü?Ú7à Ø?ß�ê?ðE��ÞOß&Ö�ÞOÚ 
�Õ ÞQh�Ú ÞOéTÞ)
�Õ ÞOß�ÜTÓ6õ?Ú7Õ Ö8ãWÕ áXØ0��Ø?à á�Ô?Õ Ø�÷�Ü?ß?ß�Ø�Õ ßY�/ã�Ø?à ö(ë

� Ê�Ë �DË Ï ý Ï Î
ý Ë �òü*Ñ�ÍDÐ � ÌÌ�� þ Ì-Ê�Ë �òÌ-Ï(Ð�Ò

Ó�Þ�Ú Ø?Õ Ö�Ü�Ú Ü�÷�Ü?ß?õ�Ü*ú/ÞOÚ<ã�ÞOõ?Ú7Õ Ö�é Ö�Ü?Ú ÷�Õ áXÜ�â�Ú Þ&÷�Õ ê�Ü?Ú/Ö�Ø?ß�ê3Þ&ãWÔ�Ü?ÚDâ�Ø?Ú ãWÕ Ü&Ö$ó�Ü?ß�Ü�úzÕ ãWÕ ß�Ý�Õ ß�êOÕ Ú Ü�á0ãWà öTúzÚ ÞOéîã�ÞOõ?Ú7Õ Ö�é�ë
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1&ë�qDÕ ï0Ü?Ú/Ö87(á�õ?à ãWõ?Ú Ü&ð-Ô?Õ Ö8ã�ÞOÚ ö�í�Þ&÷�Ü?Ú54�(Zö�Ü�Ø?Ú/Ö�ÞOà ê�ñix-Oë�æ&ãWõ�ê&öTã�ÞOõ?Ú/Ö¦èTÕ ãWÔuMWèTÕ ãWÔ�ÞOõ�ã	ÝOõ?Õ ê�Ü)x
V�ë�qDÕ ï0Ü?Ú/Ö87OÖ�â�ÞOÚ ã7Ö0ð-ß�Ø�ãWõ?Ú Ü3í=-)4*ã�ÞH4�(Zö�Ü�Ø?Ú/Ö�ÞOà ê�ñix.-ë��FÚ ÞOõ?â�Ö0ð�Ö�á�Ô�Þ�ÞOà�ãWÚ7Õ â�Ö�ë
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h�Ø�á�ï0Ø�Ý�Ü&Ö87
ÿrÖ�éTØ?à à&ß?õ?é�ó�Ü?Ú-Þ&ú	Ö8ã�Ø?ß�ê�Ø?Ú ê�â�Ø�á�ï0Ø�Ý�Ü&Öí=-*ã�ÞH4Zê�Ø�ö�Ö�ñ¦Õ Ö�Ø�÷�Ø?Õ à Ø?ó�à Ü*ã�Þ�Õ ß�êOÕ ÷�Õ êOõ�Ø?à�Ø?ß�ê3ÝOÚ ÞOõ?âT÷�Õ Ö�Õ ã�ÞOÚ/Ö�ë
æ�Ø?à Ü&Ö�Þ&ú úzÕ áXÜ&Ö�Ø?Ú Ü�áXØ?â�Ø?ó�à Ü�Þ&úZâ�õ�ã/ãWÕ ß�Ý ã�Þ�Ý�Ü�ãWÔ�Ü?Ú�ãWÔ�Ü ÷�Ø?Ú7Õ ÞOõ&Ölâ�Ú Þ�ÝOÚ Ø?é�éTÜøéTÞ�êOõ?à Ü&Ö0ð¦áXØ?à á�õ?à Ø�ãWÕ ß�Ý Ø?à à ùWÕ ß�á�à õ&Ö�Õ ÷�Ü
â�Ú7Õ áXÜ&Ö0ðOÞ&ú ú/Ü?Ú7Õ ß�Ý�ãWÔ�Ü*èTÔ�ÞOà ÜZØ&Ö�Ø�â�Ø�á�ï0Ø�Ý�ÜZØ?ß�ê�ó�Þ�ÞOï�Õ ß�Ý�Õ ã8ë
ÿ	à à&Ö�Ü?Ú ÷�Õ áXÜ�â�Ú Þ&÷�Õ ê�Ü?Ú/Ö3��ÝOÚ Þ?Ö0Ö*Ú Ø�ã�Ü&Ö*Õ ß�á�à õ�ê�Ü3Ø�Ö�Ø?à Ü&ÖáXÞOé�é�Õ Ö0Ö�Õ ÞOß3Þ&úI1�(�, ú/ÞOÚ6ãWÔ�Ü�Ö�Ø?à Ü&ÖTâ�ÞOÕ ß�ã8ëEh�Ø�ö�éTÜ?ß�ã7Ö�ã�Þ3ãWÔ�Ü
Ö�Ü?Ú ÷�Õ áXÜ�â�Ú Þ&÷�Õ ê�Ü?Ú/Ö¦èTÕ à à&ó�Ü�ó�Ø&Ö�Ü�ê3ÞOß*ãWÔ�Ü�ß�Ü�ãFÚ Ø�ã�Ü&Ö�ëA(Ø�ã�Ü&Ö�Ø?Ú Ü�â�õ?ó�à Õ Ö�Ô�Ü�ê�Õ ß���qet$Ø?ß�êQ^�]5A��ë
æOÕ ÝOß?â�Þ?Ö8ãWÕ ß�Ý7
Ó6Ô�ÜZÜ?ß�ãWÕ Ú Ü�Ú ÞOõ�ã�Ü�Õ Ö$éTØ?Ú7ï0Ü�ê�ó�ö3ó�Ú Þ&èTß0�S�/ÿræEh)�u]S�6ÿlá�õ?à ãWõ?Ú Ø?à�Ö�Õ ÝOß?â�Þ?Ö8ã7Ö$Õ ß�ó�Þ&ãWÔZêOÕ Ú Ü�á0ãWÕ ÞOß&Ö�ë
O-Þ�á�õ?éTÜ?ß�ã�Ø�ãWÕ ÞOßZ7
æ�Ø?à Ü&Ö¦úzà ö�Ü?Ú/Ö87OÖ�Ü?â�Ø?Ú Ø�ã�Ü*÷�Ü?Ú/Ö�Õ ÞOß&Ö$Õ ß��	Ü?Ú7éTØ?ßZØ?ß�êJ�/ã�Ø?à Õ Ø?ßOë
Ó6Ú Ü?ï�ï�Õ ß�Ý�éTØ?âE7��	Ü?Ú7éTØ?ßZØ?ß�êJ�/ã�Ø?à Õ Ø?ßOë�6Õ Ø�æOâ�à õ�Ý�Ø�ó�Þ�ÞOï�à Ü�ãD7��	Ü?Ú7éTØ?ßOë
�Wß�ã�Ü?Ú7ß�Ü�ãD7?è�è�èZë ÷�Õ Ø&Ö�â�à õ�Ý�ØOë áXÞOé�ë
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> ÿ�Ô?Õ ÝOÔ�à Ü�÷�Ü?à�Þ&ú6á�à Õ Ü?ß�ãDÖ�Ø�ãWÕ Ö8ú/Ø�á0ãWÕ ÞOß�Ú Ü�Ý�Ø?Ú êOÕ ß�Ý3Ø�ê&÷�Ü?ß�ãWõ?Ú Ü&ðOØ�áXáXÞOé�éTÞ�ê�Ø�ãWÕ ÞOß&ðOÞOÚ Ý�Ø?ß?Õ Ö�Ø�ãWÕ ÞOßZØ?ß�ê�à Þ�áXØ?à�ú/Þ�Þ�ê<ë> �Wé�â�Ú Þ&÷�Ü�ê�ß�Ü�ã/è�ÞOÚ7ï�Õ ß�Ý�ó�Ü�ã/è�Ü�Ü?ßZØ?à à�ã�ÞOõ?Ú7Õ Ö�éåâ�Ú Þ&÷�Õ ê�Ü?Ú/Ö$Õ ß�÷�ÞOà ÷�Ü�ê�Õ ß�æ&èTÕ ã�
0Ü?Ú7à Ø?ß�ê3Ø?ß�êJ�/ã�Ø?à ö(ë
> O-Ü�÷�Ü?à ÞOâ�éTÜ?ß�ã	Þ&ú	Ö�Ø?à Ü&Ö$â�Ø�á�ï0Ø�Ý�Ü&Ö�Ø�ã6ãWÔ�Ü0�6Õ Ø?éTØ?à ØJt�Ü?Ú7Õ Ü?ß��%ú úzÕ áXÜ�Õ ß�æOâ�à s�Ý�Ü?ß3í7æ&èTÕ ã�
0Ü?Ú7à Ø?ß�ê�ñ37

-�()(S1)7¢-8+?ð ()()(H^�]5A��
-�()(�-Z7£1�VS1�ð ()()(H^�]5A��-�()()VS7¢-��)&�ð ()()(H^�]5A��

@ æOÕ ÝOß?â�Þ?Ö8ãWÕ ß�Ý�Ô�Ø�ê�ã�Þ�ó�Ü�Õ é�â�Ú Þ&÷�Ü�ê�ã/èTÕ áXÜ�Õ ßY�/ã�Ø?à ö(ë@ ÿ	â�â�Ú Þ��(ë�+�(�, Þ&ú	Ö�Ø?à Ü&Ö�Ø�á0ãWÕ ÷�Õ ãWÕ Ü&Ö�Ø?Ú Ü�â�Ü?Ú ú/ÞOÚ7éTÜ�ê�Õ ß�æ&èTÕ ã�
0Ü?Ú7à Ø?ß�ê3Ø?ß�ê3Ø?â�â�Ú Þ��(ëS1�(�, Õ ßY�/ã�Ø?à ö(ë
K&Ñ	ÊL�òÑ	ÊWÌ
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è�è�èZë ÷�Õ Ø&Ö�â�à õ�Ý�ØOë áXÞOé
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� õ�Ø?à Õ ã/ö3éTØ?ß�Ø�Ý�Ü?éTÜ?ß�ãFâ�Ú Þ�ÝOÚ Ø?é�éTÜ*ú/ÞOÚ<ã�ÞOõ?Ú7Õ Ö8ã	áXÞOé�â�Ø?ß?Õ Ü&Ö$Õ ß�æ&èTÕ ã�
0Ü?Ú7à Ø?ß�ê<ë
Ó6Ô�Ü2n � õ�Ø?à Õ ã/ö2�0Ø?ó�Ü?à&ú/ÞOÚFæ&èTÕ Ö0ÖÓ�ÞOõ?Ú7Õ Ö�é�nâ�Ú Þ�ÝOÚ Ø?é�éTÜlÔ�Ø&ÖZó�Ü�Ü?ß�ê�Ü&Ö�Õ ÝOß�Ü�ê�ú/ÞOÚDØ?à à�ãWÔ�Þ?Ö�Ü�áXÞOé�â�Ø?ß?Õ Ü&ÖèTÔ?Õ á�Ô�Ø?Ú Ü
áXÞOß�÷�Õ ß�áXÜ�êòãWÔ�Ø�ã¦ÞOß?à ö�áXÞOß&Ö8ã�Ø?ß�ãÕ é�â�Ú Þ&÷�Ü?éTÜ?ß�ãÕ ß�ãWÔ�Ü?Õ ÚFÞ&èTßlâ�Ü?Ú ú/ÞOÚ7éTØ?ß�áXÜ�áXØ?ß�Ø&Ö0Ö�õ?Ú Ü�Ö�õ�áXáXÜ&Ö0Ö$ú/ÞOÚDãWÔ�Ü�úzõ�ãWõ?Ú ÜOë
Ó6Ô�Ü�öTè�Ø?ß�ã6ã�Þ3Þ&ú ú/Ü?Ú<ãWÔ�Ü?Õ Ú-ÝOõ�Ü&Ö8ã7Ö$Ô?Õ ÝOÔZôOõ�Ø?à Õ ã/öZÖ�Ü?Ú ÷�Õ áXÜ&Ö�ÞOßZØ�â�Ü?Ú7éTØ?ß�Ü?ß�ãFó�Ø&Ö�Õ Ö�ë
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Ó6Ô�Üäâ�Ú Þ�ÝOÚ Ø?é�éTÜ Ø?Õ é*Ö1Ø�ãøÕ ß�á�Ú Ü�Ø&Ö�Õ ß�ÝçôOõ�Ø?à Õ ã/ö Ø�è�Ø?Ú Ü?ß�Ü&Ö0Ö0ðrâ�Ú ÞOéTÞ&ãWÕ ß�ÝçáXÞ?ù�ÞOâ�Ü?Ú Ø�ãWÕ ÞOß Ø?éTÞOß�Ý ãWÔ�Ü×÷�Ø?Ú7Õ ÞOõ&Ö
â�Ú Þ&÷�Õ ê�Ü?Ú/Ö�Ø?ß�ê�éTØ?Õ ß�ã�Ø?Õ ß?Õ ß�Ý�Ö�Ü?Ú ÷�Õ áXÜZôOõ�Ø?à Õ ã/ö3Õ ß*ãWÔ�Ü*ãWÚ Ø�÷�Ü?à�Ø?ß�ê�Ô�ÞOà Õ ê�Ø�ö*áXÞOé�â�Ø?ß?Õ Ü&Ö�Þ&ú	æ&èTÕ ã�
0Ü?Ú7à Ø?ß�ê<ë
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h�Ú Þ�ÝOÚ Ø?é�éTÜZáXÞ?ù�ÞOÚ êOÕ ß�Ø�ãWÕ ÞOßZ7Oæ&èTÕ Ö0Ö�Ó�ÞOõ?Ú7Õ Ö�é�t�Ü�ê�Ü?Ú Ø�ãWÕ ÞOß&ðT�Ü?Ú7ß�Ü
]	é�ó�Ú Ü?à à ØrÞOÚ Ý�Ø?ß?Õ Ö�Ø�ãWÕ ÞOß&Ö87%æ&èTÕ ã�
0Ü?Ú7à Ø?ß�êlÓ�ÞOõ?Ú7Õ Ö�é*ð��	Ø&Ö8ãWÚ Þ�æOõ?Õ Ö0Ö�Ü&ðFæ&èTÕ Ö0ÖHq-Þ&ã�Ü?à(ÿ-Ö0Ö�Þ�á�Õ Ø�ãWÕ ÞOß&ðFæ&èTÕ Ö0ÖY��Ø?ó�à Ü�è�Ø�ö�Ö0ð]	ß?Õ ÞOß�Þ&ú h�õ?ó�à Õ á�Ó6Ú Ø?ß&Ö�â�ÞOÚ ã7ðZ��ÞOß�ú/Ü?Ú Ü?ß�áXÜZÞ&ú�A(Ü�ÝOÕ ÞOß�Ø?àXÓ�ÞOõ?Ú7Õ Ö8ã5�%ú úzÕ áXÜ&Ö:ODÕ Ú Ü�á0ã�ÞOÚ/Ö0ð(ÿ-Ö0Ö�Þ�á�Õ Ø�ãWÕ ÞOßZÞ&ú	æ&èTÕ Ö0Ö�Ó�ÞOõ?Ú7Õ Ö�é
ODÕ Ú Ü�á0ã�ÞOÚ/Ö0ð$æ&èTÕ Ö0Ö'A(Þ�Ø�ê Ó6Ú Ø?ß&Ö�â�ÞOÚ ã*ÿ-Ö0Ö�Þ�á�Õ Ø�ãWÕ ÞOß&ðæ&èTÕ Ö0Ö#t�Ü�ê�Ü?Ú Ø�ãWÕ ÞOß Þ&ú$Ó6Ú Ø�÷�Ü?à6ÿ<Ý�Ü?ß�á�Õ Ü&Ö0ðæ&èTÕ Ö0ÖlæOß�Þ&èÖ�â�ÞOÚ ã7Ö0ðq-Þ&ã�Ü?àuvp�	Ø&Ö8ãWÚ ÞQ]	ß?Õ ÞOßOë

� Ê�Ë �DË Ï ý Ï Î
ý Ë �òü*Ñ�ÍDÐ � ÌÌ�� þ Ì-Ê�Ë �òÌ-Ï(Ð�Ò

�¦ÞOÚ Ü Ø?ß�ê1éTÞOÚ Ü&ð�ôOõ�Ø?à Õ ã/öøÕ Öró�Ü�áXÞOé�Õ ß�Ý ãWÔ�Ü ê�Ü�á�Õ Ö�Õ ÷�Ü áXÞOé�â�Ü�ãWÕ ãWÕ ÷�ÜyÕ ß&Ö8ãWÚ7õ?éTÜ?ß�ã3Õ ß�ã�ÞOõ?Ú7Õ Ö�é�ë6Ó6Ô�Üøâ�Ú Þ&÷�Õ ê�Ü?Ú/Ö�Þ&ú
ã�ÞOõ?Ú7Õ Ö8ã Ö�Ü?Ú ÷�Õ áXÜ&Ö×Õ ß�á�Ú Ü�Ø&Ö�Õ ß�ÝOà öåÖ�Ü�Ü ãWÔ�Ü?é*Ö�Ü?à ÷�Ü&ÖÙáXÞOß�úzÚ ÞOß�ã�Ü�êçèTÕ ãWÔåá�Ô�Ø?ß�Ý�Ü&Ö×Õ ßåÝOõ�Ü&Ö8ã7Ö3��Ú Ü�ôOõ?Õ Ú Ü?éTÜ?ß�ã7Ö1Ø?ß�ê
Õ ß�á�Ú Ü�Ø&Ö�Õ ß�Ý3áXÞOé�â�Ü�ãWÕ ãWÕ ÞOßOë
�Wß�ãWÔ�Ülé�Õ êp13+)+�(�� Ö0ð<ãWÔ�ÜòéTÞ?Ö8ã�Õ é�â�ÞOÚ ã�Ø?ß�ãFÞOÚ Ý�Ø?ß?Õ Ö�Ø�ãWÕ ÞOß&ÖZÕ ß3ãWÔ�Ü3ã�ÞOõ?Ú7Õ Ö�éçÖ�Ü�á0ã�ÞOÚ�Õ ß�æ&èTÕ ã�
0Ü?Ú7à Ø?ß�êrÚ Ü�áXÞ�ÝOß?Õ Ö�Ü�ê�ãWÔ�Ü
ß�Ü�Ü�ê°ã�ÞîØ�á0ã�Ø?ß�ê°ã�ÞîÞ&ú ú/Ü?Úòâ�Ú Þ&÷�Õ ê�Ü?Ú/Ö Þ&ú�ã�ÞOõ?Ú7Õ Ö8ãòÖ�Ü?Ú ÷�Õ áXÜ&Ö�ãWÔ�Ü×â�Þ?Ö0Ö�Õ ó�Õ à Õ ã/ö1Þ&úlÔ�Ø�÷�Õ ß�Ý°ãWÔ�Ü?Õ Ú�Ö�Ü?Ú ÷�Õ áXÜÙôOõ�Ø?à Õ ã/ö
á�Ô�Ü�á�ï0Ü�ê?ð�Ö�Ø�ú/Ü�ÝOõ�Ø?Ú ê�Ü�ê3Ø?ß�ê3ÞOâ�ãWÕ é�Õ Ö�Ü�ê�ó�ö3éTÜ�Ø?ß&Ö�Þ&ú-ãWÔ�Ü	n � õ�Ø?à Õ ã/ö	�0Ø?ó�Ü?à�ú/ÞOÚ6æ&èTÕ Ö0Ö�Ó�ÞOõ?Ú7Õ Ö�é�n�ë
Ó6Ô�Ü â�Ú Þ�ÝOÚ Ø?é�éTÜlè�Ø&Ö3ê�Ü�÷�Ü?à ÞOâ�Ü�êøó�öòãWÔ�ÜpA(Ü&Ö�Ü�Ø?Ú á�Ô#�Wß&Ö8ãWÕ ãWõ�ã�Üòú/ÞOÚ��0Ü?Õ Ö�õ?Ú ÜlØ?ß�êlÓ�ÞOõ?Ú7Õ Ö�é Þ&ú¦ãWÔ�Ü']	ß?Õ ÷�Ü?Ú/Ö�Õ ã/öòÞ&ú
T�Ü?Ú7ß�ÜZØ?ß�ê�ãWÔ�ÜJt�Ú Ü�öTÿ<áXØ�ê�Ü?é$ö3Õ ß���õ?Ú7Õ á�ÔOë

6	ÊWÑ � ÌOü�ü*ü�Ì(Ð! þ Ò
�0Ü�÷�Ü?àE1)7 ØJn7ôOõ�Ø?à Õ ã/ö*÷�Õ Ú7õ&Ö3n¦Õ ÖTÕ é�â�à Ø?ß�ã�Ü�ê<ëE�0Ü�÷�Ü?àE1$áXÞOß�áXÜ?ß�ãWÚ Ø�ã�Ü&Ö�ÞOß*ãWÔ�ÜZê�Ü�÷�Ü?à ÞOâ�éTÜ?ß�ã	Þ&ú6ôOõ�Ø?à Õ ã/ö*Ø?ß�ê�Õ Ö�ê�Ü�÷�Þ&ã�Ü�ê
â�Ø?Ú ãWÕ á�õ?à Ø?Ú7à öTã�Þ�Ö�Ü?Ú ÷�Õ áXÜZôOõ�Ø?à Õ ã/ö(ë�0Ü�÷�Ü?àZ-Z7 ãWÔ�ÜòôOõ�Ø?à Õ ã/örÕ ÖZáXÞOé�â�Ú Ü?Ô�Ü?ß&Ö�Õ ÷�Ü?à ö�Ü���Ø?é�Õ ß�Ü�ê<ëZB Ô�Ü?ß à Ü�÷�Ü?à51�Ô�Ø&Ö�ó�Ü�Ü?ßrÚ Ü�Ø�á�Ô�Ü�ê?ðFÕ ãÕ Ö3â�Þ?Ö0Ö�Õ ó�à Ü�ã�ÞlØ?Õ é
ú/ÞOÚòà Ü�÷�Ü?àI-Oë0�0Ü�÷�Ü?àI-ÙáXÞOß�áXÜ?ß�ãWÚ Ø�ã�Ü&Ö ÞOßÙôOõ�Ø?à Õ ã/ö1Ø&Ö0Ö�õ?Ú Ø?ß�áXÜÙØ?ß�ê Õ Ö ê�Ü�÷�Þ&ã�Ü�ê â�Ø?Ú ãWÕ á�õ?à Ø?Ú7à öyã�ÞÙãWÔ�Ü1ôOõ�Ø?à Õ ã/ö Þ&ú
éTØ?ß�Ø�Ý�Ü?éTÜ?ß�ã8ë
�0Ü�÷�Ü?à)VS7 áXÞOé�â�Ú Ü?Ô�Ü?ß&Ö�Õ ÷�Ü�ôOõ�Ø?à Õ ã/ö�éTØ?ß�Ø�Ý�Ü?éTÜ?ß�ã�Õ ÖZÕ ß�ãWÚ Þ�êOõ�áXÜ�ê<ë�B Ô�Ü?ß�Ø�áXÞOé�â�Ø?ß�ö�Ô�Ø&ÖZâ�Ø&Ö0Ö�Ü�êrà Ü�÷�Ü?à Ö	1TØ?ß�ê2-&ð
Õ ã*Ö�Ô�ÞOõ?à ê ó�ÜøÕ ß�Øøâ�Þ?Ö�Õ ãWÕ ÞOß ã�Þ Õ ß�ãWÚ Þ�êOõ�áXÜ�ØrÓ�Þ&ã�Ø?à � õ�Ø?à Õ ã/öb�¦Ø?ß�Ø�Ý�Ü?éTÜ?ß�ã*æ&ö�Ö8ã�Ü?é í Ó � �¦ñ0ë6Ó6Ô�Ü?Ú Ü�Ø?Ú Ür÷�Ø?Ú7Õ ÞOõ&Ö
è�Ø�ö�Ö�Þ&ú6ê�ÞOÕ ß�Ý�ãWÔ?Õ ÖíR�7æ)��ð^�t � �~¤y^?õ?Ú ÞOâ�Ü�Ø?ßJt�ÞOõ?ß�ê�Ø�ãWÕ ÞOß*ú/ÞOÚ � õ�Ø?à Õ ã/ö	�¦Ø?ß�Ø�Ý�Ü?éTÜ?ß�ã7ðOÜ�ã�á&ë ñ0ë

; ! ý � Ë Ð%$ ý Ï ÎÌ � Ñ	ÏOÑ5� Ë �ÊWÌOü�! � Ð�ü
Ñ5"Oü�Ì-Ê=<OÌ Î Ò
í�Ý�Þ�Þ�ê > ?Oó�Ø�ê @ ñ

1�(�Ø?Ú ÝOõ?éTÜ?ß�ã7Ö$Õ ß*ú/Ø�÷�ÞOõ?Ú-Þ&ú-ãWÔ�Ü�æ&èTÕ Ö0Ö � õ�Ø?à Õ ã/ö	�0Ø?ó�Ü?à 7
9 T�Ü�ã/ã�Ü?Ú-ôOõ�Ø?à Õ ã/ö3éTÜ�Ø?ß&Ö$éTÞOÚ Ü�â�Ú Þ&úzÕ ã
9 � õ�Ø?à Õ ã/ö3éTØ?ß�Ø�Ý�Ü?éTÜ?ß�ãFéTÜ�Ø?ß&Ö$à Ü&Ö0Ö�áXÞ?Ö8ã
9 � õ�Ø?à Õ ã/ö3Õ é�â�Ú Þ&÷�Ü&Ö¦ãWÔ�Ü�à Ü�Ø�ê3Þ&÷�Ü?Ú<ãWÔ�ÜZáXÞOé�â�Ü�ãWÕ ã�ÞOÚ/Ö
9 � õ�Ø?à Õ ã/ö3éTØ?ß�Ø�Ý�Ü?éTÜ?ß�ãFÕ é�â�Ú Þ&÷�Ü&Ö$Ô�Þ?Ö�â�Õ ã�Ø?à Õ ã/ö
9 � õ�Ø?à Õ ã/ö3éTØ?ß�Ø�Ý�Ü?éTÜ?ß�ãFà Ü�Ø�ê?Ö¦ã�Þ�ó�Ü�ã/ã�Ü?Ú6Ö8ã�Ø�ú ú6Ø?ß�ê�à Ü&Ö0Ö¦úzà õ�á0ãWõ�Ø�ãWÕ ÞOß
9 �¦Ø?Ú7ï0Ü�ãWÕ ß�Ý3ÞOÚ Ý�Ø?ß?Õ Ö�Ø�ãWÕ ÞOß&Ö$â�Ú Ü�ú/Ü?Ú-áXÞOé�â�Ø?ß?Õ Ü&Ö¦èTÕ ãWÔ*ãWÔ�Ü � õ�Ø?à Õ ã/ö	�0Ø?ó�Ü?à
9 � õ�Ø?à Õ ã/ö3éTØ?ß�Ø�Ý�Ü?éTÜ?ß�ãFÕ é�â�Ú Þ&÷�Ü&Ö¦úzÕ ß�Ø?ß�á�Õ ß�Ý�â�Þ?Ö0Ö�Õ ó�Õ à Õ ãWÕ Ü&Ö
9 ��ÞOé�â�Ø?ß?Õ Ü&Ö¦èTÕ ãWÔ*ãWÔ�Ü � õ�Ø?à Õ ã/ö	�0Ø?ó�Ü?à&éTØ?ï0ÜZØ?ß�Õ éTØ�Ý�Ü&ùWâ�Ú ÞOéTÞ&ãWÕ ß�Ý�Õ é�â�Ú Ü&Ö0Ö�Õ ÞOß
9 qDÕ ÝOÔ�Ö�Ü?Ú ÷�Õ áXÜZôOõ�Ø?à Õ ã/ö3ó�Ú7Õ ß�Ý?Ö�áXÞOé�â�Ü�ãWÕ ãWÕ ÷�ÜZØ�ê&÷�Ø?ß�ã�Ø�Ý�Ü&Ö
9 �	Þ�Þ�ê�Ö�Ü?Ú ÷�Õ áXÜ�Õ Ö$éTÞOÚ ÜZÜ�ú ú/Ü�á0ãWÕ ÷�Ü*ãWÔ�Ø?ßZÜ���â�Ü?ß&Ö�Õ ÷�ÜZØ�ê&÷�Ü?Ú ãWÕ Ö�Õ ß�Ý3Ø?ß�ê�Ô�Ü?à â�Ö$Ú Ü�ã�Ø?Õ ß*ãWÔ�ÜZá�õ&Ö8ã�ÞOéTÜ?Ú/Ö�ë
�	õ?é�ó�Ü?Ú-Þ&ú � õ�Ø?à Õ ã/ö	�0Ø?ó�Ü?à Ö�Ø�á�Ô?Õ Ü�÷�Ü�ê�ó�öZæ&èTÕ Ö0Ö¦ãWÚ Ø�÷�Ü?à�Ø?ß�ê�Ô�ÞOà Õ ê�Ø�ö*áXÞOé�â�Ø?ß?Õ Ü&ÖíD13+)+��3ù�-�()()V&ñ37�0Ü�÷�Ü?à�1)7 1�&8.�V
�0Ü�÷�Ü?à8-Z7�-8+�&�0Ü�÷�Ü?à�VS7V8.�í=-�()()V�ÞOß?à ö�ñ

K&Ñ	ÊL�òÑ	ÊWÌ
Ë Ï(ÍWÑ	ÊD� ý Ð�Ë Ñ	Ï	Ò

æ&èTÕ Ö0Ö�Ó�ÞOõ?Ú7Õ Ö�é�t�Ü�ê�Ü?Ú Ø�ãWÕ ÞOß3í7æ�ÓE��ñWðT�Ü?Ú7ß�Ü
è�è�èZë Ö8èTÕ Ö0Ö8ã�ÞOõ?Ú ú/Ü�ê<ë á�Ô&ð ôOõ�Ø?à Õ ã/ö)\�Ö8èTÕ Ö0Ö8ã�ÞOõ?Ú ú/Ü�ê<ë á�Ô

�
�
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$�� '(),1,7,216�
��� 4XDOLW\�
:H� FDQ� GHILQH� TXDOLW\� DV� WKH� VXP� RI� WKH�
FKDUDFWHULVWLFV�RI�D�SURGXFW�RU�D�VHUYLFH�WKDW�HQDEOH�LW�
WR�VDWLVI\�WKH�XVHUV¶�H[SUHVVHG�RU�LPSOLFLW�QHHGV��
:H� XVXDOO\� GLVWLQJXLVK� EHWZHHQ� WKH� TXDOLW\� WKH�
FXVWRPHU�GLVFHUQV��RQ�RQH�KDQG�WKH�TXDOLW\�KH�RU�VKH�
H[SHFWV� DQG� RQ� WKH� RWKHU� WKH� TXDOLW\� KH� RU� VKH�
SHUFHLYHV�� DQG� WKH� TXDOLW\� WKDW� WKH� VXSSOLHU� GLVFHUQV�
�RQ�RQH�KDQG�WKH�TXDOLW\�KH�RU�VKH�KDV�GHILQHG�DQG�RQ�
WKH� RWKHU� KDQG� WKH� TXDOLW\� KH� RU� VKH� KDV� DFWXDOO\�
SURYLGHG���
:H� FDQ� DOVR� RIWHQ� ORRN� DW� TXDOLW\� IURP� DQ� HFRQRPLF�
SRLQW�RI�YLHZ�DQG�DQDO\VH�WKH�FRVW�RI�DQ�DFWLRQ�FDUULHG�
RXW�WR�LPSURYH�TXDOLW\�RU�LQ�WKH�VDPH�ZD\�WKH�FRVW�RI�
WKH�ODFN�RI�TXDOLW\��EDG�PHWKRGV�RU�ORVV�RI�FXVWRPHUV�
E\�SRRU�UHSXWDWLRQ��HWF����
,Q� WRXULVP�� WKHUH� LV� RIWHQ� FRQIXVLRQ�� LQ� HYHU\� GD\�
ODQJXDJH�� EHWZHHQ� TXDOLW\� DQG� FRPIRUW�� 7KDW� LV� D�
PLVWDNH�� 7KH� FRQVXPHU� H[SHFWV� GLIIHUHQW� OHYHOV� RI�
FRPIRUW�EHWZHHQ�D�RQH�VWDU�DQG�D�IRXU�VWDU�KRWHO��EXW�
GRHVQ
W�H[SHFW�GLIIHUHQW�OHYHOV�RI�TXDOLW\��
�
�
�
��� 4XDOLW\�6WUDWHJ\�
6HWWLQJ�XS�D�TXDOLW\�VWUDWHJ\�PHDQV�ZRUNLQJ�RQ�WKUHH�
GLIIHUHQW�OHYHOV��
�
0HDVXUH��ILUVW��ZH�FDQ�WU\�WR�PHDVXUH�WKH�GLIIHUHQFH�
EHWZHHQ� WKH� TXDOLW\� WKH� FXVWRPHU� H[SHFWV� DQG� WKH�
TXDOLW\� WKH� VXSSOLHU� SURYLGHV�� 7R� GR� VR�� ZH� FDQ� XVH�
GLIIHUHQW� WRROV�� PDLQO\� WKH� GLIIHUHQW� NLQGV� RI� DXGLWV�
�³WKH� P\VWHU\� DXGLW´�� WKH� TXDOLW\� RYHUYLHZ�� WKH�
WHUULWRULDO� GLDJQRVWLF��� ,Q� D�PRUH� VLPSOH�ZD\��ZH� FDQ�
DOVR� XVH� WKH� VDWLVIDFWLRQ� TXHVWLRQQDLUH�� YLVLWV� DQG�
LQWHUYLHZV�� (DFK� RSWLRQ� KDV� VRPH� DGYDQWDJHV� DQG�
VRPH�GLVDGYDQWDJHV��
�
,PSURYHPHQW��ZKHQ�ZH� WU\� WR� LPSURYH�TXDOLW\��ZH�
XVXDOO\� FRQFHQWUDWH� RQ� WUDLQLQJ�� GHEULHILQJ� DIWHU� WKH�
DXGLW�� LQGLYLGXDO� KHOS� IURP� FRQVXOWDQWV� DQG� TXDOLW\�
FKDUWHUV��DQG�ZH�KDYH� WR� ILQG�D�ZD\� WR�PRWLYDWH� WKH�
SURGXFW�PDQDJHU�DQG�WKHLU�VWDII��7KLV�ODVW�SRLQW�LV�YHU\�
LPSRUWDQW��

*XDUDQWHH�� LQ� WKLV� FDVH�� WKH� TXHVWLRQ� LV� KRZ� WR�
JXDUDQWHH�WKH�FXVWRPHU�D�JRRG�OHYHO�RI�TXDOLW\�EHIRUH�
DQG�GXULQJ�WKHLU�SXUFKDVH��7KH�WRROV�XVHG�WR�GR�VR�DUH�
TXDOLW\� ODEHOV�� WUDGH� PDUNV� ZLWK� D� JRRG� UHSXWDWLRQ��
FHUWLILFDWLRQ�SURFHVVHV�DQG�FRQWUROV���
�
)XUWKHUPRUH�� ZH� DOZD\V� KDYH� WR� ZRUN� IURP� DQ�
HFRQRPLF� DSSURDFK�� 2Q� WKH� RQH� KDQG�� ZH� KDYH� WR�
H[SODLQ�WKDW�TXDOLW\�FDQ�EH�OHVV�H[SHQVLYH�WKDQ�ODFN�RI�
TXDOLW\�DQG�RQ�WKH�RWKHU�KDQG��ZH�KDYH�WR�ILQG�D�ZD\�
WKDW� LV� QRW� WRR� GHPDQGLQJ� IURP� DQ� HFRQRPLF� RU�
PDQDJHPHQW�SRLQW�RI�YLHZ��
�
�
�
��� 7KH�WRXULVP�VHUYLFH�FKDLQ�
,Q� D� FXVWRPHU�RULHQWHG� DSSURDFK�� 9LD� $OSLQD� PXVW�
FRQVLGHU� HDFK� RI� WKH� IROORZLQJ� OLQNV� EXLOGLQJ� XS� WKH�
WRXULVP�VHUYLFH�FKDLQ��
�
��� ,QIRUPDWLRQ��WHOHYLVLRQ��SUHVV��OLWHUDWXUH��IROGHUV��

LQWHUQHW��&'��UDGLR��YLGHR��
��� 5HVHUYDWLRQ�� MRXUQH\�� KRWHO�� KXW�� OHLVXUH��

HTXLSPHQW��SDFNDJHV��WRXU�JXLGH��
��� -RXUQH\��WUDLQ��FDU��DLUFUDIW��WD[L��WLPHWDEOHV��
��� $UULYDO�� DFFRPPRGDWLRQ�� IRRG�� SDUNLQJ��

LQIRUPDWLRQ��GRFXPHQWDWLRQ��HTXLSPHQW��
��� +LNLQJ� WUDLO�� PDLQWHQDQFH�� VLJQSRVWV�� VDIHW\��

SRLQWV� RI� LQWHUHVW�� VKHOWHU�� KLNLQJ� PDS�� KLNLQJ�
JXLGHERRN��

��� )DFLOLWLHV� RQ� WRXU�� DFFRPPRGDWLRQ�� ORFDO�
FDWHULQJ�� ZHDWKHU� IRUHFDVW�� QDWXUH�� HYHQWV��
FXOWXUH��ZHOOQHVV��

��� 'HSDUWXUH�� VRXYHQLUV�� ORFDO� SURGXFWV�� SLFWXUHV��
WUDLQ��FDU��DLUFUDIW��WD[L��VFKHGXOHV��

��� $FWLYLWLHV� DIWHU� WKH� KLNLQJ� WRXU�� IHHGEDFN��
FRPSOLPHQWV�FRPSODLQWV�� UHFRPPHQGDWLRQ��
SURYLGHU¶V�PDLOLQJV��

�
�
�
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��� 7RXULVP�PDUNHW�
VHJPHQWV�

7KH�LPSRUWDQFH�RI�HDFK�WDUJHW�JURXS�IRU�9LD�$OSLQD�LV�
DVVHVVHG�XVLQJ�IRXU�UDWLQJV��
�̈ © ªu«m© ¬)ª8© �© ®D¯8ª�°
± ² ³:© ª ²�´ © ³:µ ²�´ ° ¯8ªu®D¶±�± © ³:µ ²�´ ° ¯8ª�°±�±�± µ ´ © ²�´ © ° · �

� ¸ © ¹3© ªu¬«mµ ²�´ ° «ªu¯�°�º ´ ¶
¸ © ¹3© ªu¬®3º8» °�º ´ ¶¸ © «i° ²�´ ·

¸ © ¹3© ªu¬
¼ © ° ¸ ° ² º ´¬)º8© ½8¶

¾ µ�° ²�¿8À ·�¶u¯ ´ « ² » ½ ± ± ±
¿8À ¨ À�Á ·�¶u¯ ´ « ² » ½ ±�± ±�± ±
Â�Ã ¶ ´À�Á ·�¶u¯ ´ « ² » ½ ±�± ±�±�± ±�±
Ä ¯8³:© » © ¶u« ± ± ±
Å °�ºu½�·I° ² º ´ « ± ±�±�± ±�±�±
Å ® ¸ ²�² »3° ´ © µu« ± ± ±
Å µu¶u®3© ¯8»�¬ ´ ² º8µu« ±�± ±�± ±�±
Æ ¶8³:Çu¶ ´ « ² Z¯8» µ8© ªu¶:®3» º8Çu« ±�±�± ±�± ±
�

�

%�� 722/6�
��� 7RROV�IRU�TXDOLW\�

PHDVXUHPHQW�
D�� 4XHVWLRQQDLUHV�
*HQHUDO�GHVFULSWLRQ��
$� TXHVWLRQQDLUH� FRXOG� EH� XVHG� WR�PHDVXUH� FXVWRPHU�
VDWLVIDFWLRQ���
7KLV�TXHVWLRQQDLUH�PXVW�SUHVHQW�D�VFDOH�RI�VDWLVIDFWLRQ�
�IURP�YHU\�GLVVDWLVILHG� WR�YHU\�VDWLVILHG��ZKLFK�DYRLGV�
DQ�DYHUDJH�YDOXH��DQ�HYHQ�QXPEHU�RI�JUDGXDWLRQV���
,W�VKRXOG�EH�DV�VLPSOH�DV�SRVVLEOH��LQ�RUGHU�WR�EH�ILOOHG�
LQ� E\� D� FXVWRPHU�DQG�DQDO\VHG� YHU\� HDVLO\�� DQG� WDNH�
LQWR� DFFRXQW� WKH�PDLQ� LWHPV� UHFRJQLVHG�DV� LPSRUWDQW�
E\�WKH�FXVWRPHU���
�
([DPSOHV� FRQFHUQLQJ� DFFRPPRGDWLRQ� DQG�
FDWHULQJ��
�
)RU�DFFRPPRGDWLRQ�WKH�PDLQ�SRLQWV�FRXOG�EH��

�� 7KH�ZHOFRPH�
�� 7KH�FOHDQOLQHVV�
�� 7KH� TXDOLW\� RI� WKH� EHGGLQJ� DQG� WKH� EHGURRP�

ZLWK�UHVSHFW�WR�WKH�FDWHJRU\�
�� 7KH�TXLHWQHVV�ZLWK�UHVSHFW�WR�WKH�FDWHJRU\�
�� 7KH� TXDOLW\� RI� WKH� EDWKURRP� ZLWK� UHVSHFW� WR�

WKH�FDWHJRU\�
�� 7KH� TXDOLW\� RI� WKH� LQIRUPDWLRQ� DQG� WRXULVW�

VHUYLFHV�
�� 7KH�TXDOLW\�RI�WKH�VSHFLDO�VHUYLFHV�IRU�KLNHUV��

�
�

)RU�FDWHULQJ�WKH�PDLQ�SRLQWV�FRXOG�EH��
�� 7KH�TXDOLW\�RI�WKH�IXUQLWXUH�DQG�WKH�WDEOHZDUH�

ZLWK�UHVSHFW�WR�WKH�FDWHJRU\�
�� 7KH�FOHDQOLQHVV�DQG�FRPSOLDQFH�ZLWK�WKH�UXOHV�

RI�K\JLHQH�
�� 7KH�TXDOLW\�RI�WKH�GLVKHV�DQG�WKH�FRRNLQJ�
�� :KHWKHU�WKH�IRRG�LV�VHUYHG�KRW�
�� 7KH� VSHHG� RI� WKH� VHUYLFH�ZLWK� UHVSHFW� WR� WKH�

W\SH�RI�HVWDEOLVKPHQW�
�� 7KH� IULHQGOLQHVV� DQG� SURIHVVLRQDOLVP� RI� WKH�

VWDII�
�� 7KH� LQFRUSRUDWLRQ� RI� ORFDO� FXLVLQH� DQG� ORFDO�

SURGXFH��
�
,Q� FRQFOXVLRQ�� WKHVH� TXHVWLRQQDLUHV� ZLOO� DVVHVV� WKH�
YDOXH�IRU�PRQH\�RI�WKH�HVWDEOLVKPHQW���
�

E�� 4XDOLW\�DXGLW�JULG�RQ�
DFFRPPRGDWLRQ�DQG�FDWHULQJ�

*HQHUDO�GHVFULSWLRQ��
7KLV� LV� D� GRFXPHQW� ZKLFK� HQDEOHV� WKH� TXDOLW\� RI� DQ�
HVWDEOLVKPHQW� WR� EH� PHDVXUHG�� ,W� LV� D� SURIHVVLRQDO�
GRFXPHQW� WKDW� FDQ� RQO\� EH� XVHG� E\� D� WRXULVP�
FRQVXOWDQW���
7KLV� GRFXPHQW� LV� YHU\� FRPSUHKHQVLYH� DQG� WDNHV�
DFFRXQW� RI� HDFK� SDUW� RI� DQ� HVWDEOLVKPHQW� DQG� WKH�
GLIIHUHQW� VHUYLFHV� H[SHFWHG�� ,W� VKRXOG� EH� DGDSWHG� WR�
HDFK�GLIIHUHQW�W\SH�RI�HVWDEOLVKPHQW���
)RU� HDFK� LWHP�� WKH� FRQVXOWDQW� KDV� WR� JLYH� DQ�
DVVHVVPHQW� E\� DQVZHULQJ� QXPHURXV� TXHVWLRQV�
�JHQHUDOO\�IURP�����WR��������
7KH� TXDOLW\� LV� HYDOXDWHG� ZKLOH� WDNLQJ� DFFRXQW� RI� WKH�
QXPEHU� RI� SRLQWV� REWDLQHG� E\� WKH� HVWDEOLVKPHQW�
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FRPSDUHG� WR� WKH� WRWDO� QXPEHU� RI� SRLQWV� �JLYHQ� DV� D�
SHUFHQWDJH����
$V� D� UXOH�� ���� LV� FRQVLGHUHG� WR� EH� WKH� ORZHVW�
DFFHSWDEOH�OHYHO�RI�TXDOLW\���

,W� LV�YHU\� LPSRUWDQW�WKDW�WKLV�JULG�FDQ�EH�XVHG�E\�WKH�
VDPH� RU� DQRWKHU� FRQVXOWDQW� D� IHZ� \HDUV� ODWHU�� 7KH�
DVVHVVPHQW�PXVW�EH�UHSURGXFLEOH���
�
�6HH�H[DPSOH�EHORZ�RI�SDUW�RI�D�JULG� IRU�D�PRXQWDLQ�
KXW��

�
�
([DPSOH�RI�D�SDUW�RI�DQ�DXGLW�JULG�IRU�PRXQWDLQ�KXWV��
�
02817$,1�+87��� 'DWH�RI�WKH�YLVLW��
Æ ¯ ´ ¹D« Á�ÈiÉEÊ Ã ¶ ´ ·�½)© «%«%¯�°�© «i�© ¶u½ É�ÈiÉ Ã ¶ ´ ·�«%¯�°�© «i�© ¶u½ Ë ² ½8¶ Æ ¯ ´ ¹ Ì)¶8³I¯ ´ ¹D«

:HOFRPH�JLYHQ�WR�WKH�JXHVWV��
Í ¸ ¶ ¸ º�°�¨�¹D¶u¶8µu¶ ´ ¬)© Ã ¶u« ° ¸ ¶:¬)ºu¶u«i° «W¯� ´ © ¶8ªu½)» · ¼ ¶8» ® ² ³I¶)Î � � �
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��� 7RROV�IRU�TXDOLW\�

LPSURYHPHQW�
D�� ([LVWLQJ�TXDOLW\�FKDUWHUV�DQG�

DFWLRQV�
*HQHUDO�GHVFULSWLRQ��
4XDOLW\� FKDUWHUV� VHW� XS� E\� QHWZRUNV� RU� SXEOLF� ERGLHV�
H[LVW� LQ� GLIIHUHQW� FRXQWULHV� DQG� RQ� GLIIHUHQW� VXEMHFW�
PDWWHUV��
• +LNLQJ�LWLQHUDULHV�
• $FFRPPRGDWLRQ�DQG�FDWHULQJ��
• 6HUYLFHV��
�
$V� D� UXOH�� WUDLQLQJ� DQG� FRDFKLQJ� DFFRPSDQ\� WKH�
VHWWLQJ�XS�RI�WKH�FKDUWHU���
,W� LV� HVVHQWLDO� WR� XVH� WKHVH� FKDUWHUV� DV� RIWHQ� DV�
SRVVLEOH� EHFDXVH� WKH� RUJDQLVDWLRQV� DUH� DOUHDG\� LQ�
SODFH�� LW� LV� LPSRVVLEOH� IRU� WKH�9LD�$OSLQD�6WUXFWXUH� WR�
VHW� XS� WUDLQLQJ� DQG� FRDFKLQJ� DQG�� IXUWKHUPRUH�� LW� LV�
LPSRUWDQW�WR�DYRLG�VXSHUIOXRXV�DFWLRQV��
%XW� LW� LV� DOVR� IXQGDPHQWDO� IRU� HDFK� FRXQWU\� WR� FKHFN�
WKH�VSLULW�DQG�WKH�GLIIHUHQW�LWHPV�WDNHQ�LQWR�DFFRXQW�LQ�
WKHVH�FKDUWHUV� LQ�RUGHU� WR�PDNH�DQ�HIILFLHQW�VHOHFWLRQ�

DQG� WKHQ�FRPSOHWH� WKLV�DFWLRQ�ZLWK�9LD�$OSLQD�TXDOLW\�
FKDUWHUV�LI�QHFHVVDU\��
�
,Q�IDFW��WKH�OLQNV�EHWZHHQ�WKH�9LD�$OSLQD�6WUXFWXUH�DQG�
WKH� GLIIHUHQW� VHOHFWHG� QHWZRUNV� KDYH� WR� EH�
FRQWLQXRXVO\�VWUHQJWKHQHG��7KLV�LV�DPRQJ�RWKHU�WKLQJV�
LQ�RUGHU�WR�KDYH�WKH�SRVVLELOLW\�RI�XVLQJ�D�UHOHYDQW�SDUW�
RI� D� FKDUWHU� VHW� XS� LQ� RQH� RI� WKH� FRXQWULHV� E\� D�
QHWZRUN��DSSO\LQJ�LW�DOO�DORQJ�WKH�9LD�$OSLQD�URXWH��
�
�

E�� 9LD�$OSLQD�4XDOLW\�&KDUWHUV�
)RU�FHUWDLQ�DVSHFWV��LW�LV�LPSRUWDQW�WKDW�9LD�$OSLQD�KDV�
LWV�RZQ�FKDUWHU� WR�FRPSOHWH� WKH�4XDOLW\�PDQXDO��7KLV�
LV� WKH� FDVH� ZKHQ� WKHUH� LV� QR� FKDUWHU� WR� IROORZ� LQ� D�
JLYHQ�UHJLRQ��QR�ODEHO�QHWZRUNV�IRU�H[DPSOH��RU�ZKHQ�
WKH�ODEHO�JLYHV�QR�GHWDLOV�RQ�WKHVH�DVSHFWV���
�
7KH�FKDUWHU�VKRXOG�EH�DV�VLPSOH�DV�SRVVLEOH�DQG�RQO\�
RQH� SDJH� ORQJ�� VR� WKDW� LW� FDQ�EH�SLQQHG�XS�� ,W�PXVW�
VHW�RXW�WKH�PDLQ�UXOHV�LQ�D�IHZ�VHQWHQFHV���
�
)RU�D�YHU\�SUHFLVH�VXEMHFW��LW�LV�LPSRUWDQW�WR�KDYH�WKH�
SRVVLELOLW\�RI�XVLQJ�D�UHOHYDQW�SDUW�RI�D�FKDUWHU�VHW�XS�
LQ�RQH�RI� WKH� FRXQWULHV�E\�D�QHWZRUN�DQG�DSSO\LQJ� LW�
DOO�DORQJ�WKH�9LD�$OSLQD��
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)RU�DFFRPPRGDWLRQ�DQG�FDWHULQJ���
�
7KH� PDLQ� VSHFLILF� DVSHFWV� RI� DFFRPPRGDWLRQ� DUH�
PDLQO\�FRQFHUQHG�ZLWK�WKH�KRVSLWDOLW\��
)XUWKHUPRUH�� LW�ZLOO� EH�KHOSIXO� IRU� VRPH�PDQDJHUV� WR�
UHFHLYH�SURFHGXUHV�WR�IROORZ�ZKHQ�WKH\�DUH��

�� *LYLQJ�LQIRUPDWLRQ�WR�WKH�JXHVWV��
�� 0DNLQJ�D�ERRNLQJ���
�� &KHFNLQJ�D�JXHVW�LQ�RU�RXW���

�
&RQFHUQLQJ�FDWHULQJ��WKH�PDLQ�DVSHFWV�DUH���

�� 7KH�EUHDNIDVW���
�� 7KH�SDFNHG�OXQFK���

�
��� 7RROV�IRU�TXDOLW\�

JXDUDQWHH�
D�� ([LVWLQJ�ODEHOV�DQG�QHWZRUNV�
,Q�WKH�VDPH�ZD\�DV�TXDOLW\�FKDUWHUV��H[LVWLQJ�QHWZRUNV�
DQG�SXEOLF� ERGLHV�KDYH� VHW�XS� ODEHOV�DQG� WUDGHPDUNV�
LQ�GLIIHUHQW�FRXQWULHV�DQG�RQ�GLIIHUHQW�VXEMHFW�PDWWHUV�
LQ�RUGHU�WR�JXDUDQWHH�WKH�TXDOLW\�RI�GLIIHUHQW�VHUYLFHV��
7KHVH�ODEHOV�DQG�WUDGHPDUNV�PDLQO\�FRQFHUQ���
• +LNLQJ�LWLQHUDULHV��

• $FFRPPRGDWLRQ�DQG�FDWHULQJ���
• 6HUYLFHV��
,W� LV� DOVR� HVVHQWLDO� WR� XVH� WKHVH� ODEHOV� DV� RIWHQ� DV�
SRVVLEOH� EHFDXVH� WKH� RUJDQLVDWLRQDO� VWUXFWXUH� KDV�
DOUHDG\�EHHQ�VHW�XS�DQG�� IXUWKHUPRUH�� LW� LV� LPSRUWDQW�
WR�DYRLG�DQ\�VXSHUIOXRXV�DFWLRQ��
%XW� LW� LV� DOVR� IXQGDPHQWDO� IRU� HDFK� FRXQWU\� WR� FKHFN�
WKH�VSLULW�DQG�WKH�GLIIHUHQW�LWHPV�JXDUDQWHHG�E\�WKHVH�
ODEHOV� DQG� WUDGHPDUNV� LQ� RUGHU� WR� PDNH� DQ� HIILFLHQW�
VHOHFWLRQ���
�
�

E�� 9LD�$OSLQD�FKHFNV�DQG�
JXDUDQWHH�

7KH� PHDQV� XVHG� WR� DVVHVV� TXDOLW\� �D� VLPSOLILHG�
TXHVWLRQQDLUH�RU�DQ�DXGLW�JULG��VKRXOG�EH�UHSURGXFLEOH�
VR�WKH\�FDQ�EH�UHJXODUO\�XVHG�DV�D�FRQWURO�V\VWHP��,Q�
IDFW�� ZH� KDYH� WR� EH� DZDUH� RI� WKH� QHFHVVLW\� RI� XVLQJ�
³9LD�$OSLQD�SDUWQHU�KLNHUV´� DV� WKLV� LV� WKH�RQO\�ZD\� WR�
KDYH�D�UHJXODU�FKHFN�RQ�WKH�TXDOLW\���
�
$� VSHFLDO� 9LD� $OSLQD� ODEHO� FRXOG� EH� DWWULEXWHG� WR�
HVWDEOLVKPHQWV� RU� WHUULWRULHV� ZKLFK� KDYH� SDUWLFXODUO\�
JRRG� TXDOLW\� UHVXOWV� TXDOLW\� DQG� D� UHZDUG� FRXOG� EH�
JLYHQ�

�

&�� 1$7,21$/�,1)250$7,21�
��� $XVWULD�DQG�*HUPDQ\�
D�� 7HUULWRULDO�RUJDQLVDWLRQ�
%XQGHVOlQGHU� �UHJLRQV�� LQ� $XVWULD� IURP�ZHVW� WR� HDVW��
9RUDUOEHUJ�� 7\URO�� 6DO]EXUJ�� 8SSHU� $XVWULD�� /RZHU�
$XVWULD��QRW�SDUW�RI�9LD�$OSLQD��6W\ULD�DQG�&DULQWKLD���
%XQGHVODQG� �UHJLRQ�� LQ� *HUPDQ\�� 2QO\� %DYDULD��
/DQGNUHLVH� �GLVWULFWV�� LQ� %DYDULD� IURP� ZHVW� WR� HDVW��
/LQGDX��QRW�SDUW�RI�9LD�$OSLQD���2EHUDOOJlX��2VWDOOJlX��
*DUPLVFK�3DUWHQNLUFKHQ�� %DG� 7|O]�:ROIUDWVKDXVHQ��
0LHVEDFK�� 5RVHQKHLP�7UDXQVWHLQ�� %HUFKWHVJDGHQHU�
/DQG��
3URWHFWHG�DUHDV�DORQJ�9LD�$OSLQD��
,Q�$XVWULD��
1DWLRQDO�3DUNV��.DONDOSHQ��8SSHU�$XVWULD���
1DWXUH� 3DUNV�� =LOOHUWDO� �7\URO��� $OSHQSDUN� .DUZHQGHO�
�7\URO���
%LRVSKHUH�5HVHUYH��*UR�HV�:DOVHUWDO��9RUDUOEHUJ���
�
,Q�*HUPDQ\��
1DWLRQDO�3DUN��%HUFKWHVJDGHQ��
1DWXUH�3DUNV��$OSHQSDUN�.DUZHQGHO��
%LRVSKHUH�5HVHUYH��%HUFKWHVJDGHQHU�/DQG��

E�� 0DLQ�WUHQGV�DQG�GDWD�LQ�
KLNLQJ�WRXULVP�

+LNLQJ�LV�GHYHORSLQJ�SRVLWLYHO\��2Q�WKH�EDVLV�RI�YDULRXV�
ORFDO� KLNLQJ� VXUYH\V�� ZH� FDQ� VD\� WKDW� HYHU\� VHFRQG�
SHUVRQ� OLNHV� WR�KLNH�� ,Q� WKH�*HUPDQ�UHJLRQ�RI�$OOJlX��
���� RI� YLVLWRUV� JR� KLNLQJ�� 7KHUH� DUH� PRUH� VDOHV� IRU�
ZLQWHU�VSRUWV��EXW�RQO\�����RI�WKH�JXHVWV�DUH�LQYROYHG�
LQ�WKHP��
$FWLYLWLHV�RI�YLVLWRUV�LQ�WKH�$OOJlX�$OSV��*HUPDQ\��
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1HZ� +LNLQJ� ±� 7KH� KLNHU� OLNHV� �VHYHUDO� FKRLFHV�
SRVVLEOH���
�
1LFH�ODQGVFDSH��ZLGH�YLHZV� ����
1DWXUDO�WUDLOV��FDOP� ����
,QGLYLGXDO�WRXUV�j�OD�FDUWH� ����
5HOLDEOH�VLJQSRVWLQJ�0DUNLQJ� ����
0HGLXP�HOHYDWLRQV� ����
6WDUWLQJ�LQ�WKH�FRXUVH�RI�WKH�PRUQLQJ� ����
0RGHUDWH�OHQJWK�RI�WRXUV� �����NP�
0RGHUDWH�WHPSR� ���NP�K�
(VFRUW�E\�SDUWQHUV�IULHQGV� ����
%UHDNV��VWRSV�DW�LQQV� ����

�VRXUFH�� :DQGHUEDUHV� 'HXWVFKODQG� ±� 4XDOLWlWVRIIHQ�
VLYH�:DQGHUQ��
�
�
7KH� VKRUWHU� D� KLNLQJ� KROLGD\� LV�� WKH� PRUH� IDYRXUHG�
KLNLQJ� LV��7KH� ORQJHU�WKH�KROLGD\V��WKH�JUHDWHU�YDULHW\�
RI�DFWLYLW\�WKH�JXHVW�ZDQWV��%RRNDEOH�KLNLQJ�SDFNDJHV�
VKRXOG�FRQVLGHU�WKHVH�IDFWV��

F�� *HQHUDO�LQIRUPDWLRQ�DERXW�
ORGJLQJ�XVHG�GXULQJ�KLNLQJ�
LWLQHUDULHV�

,Q� WKH� FDVH� RI� $XVWULDQ� DQG� *HUPDQ� DOSLQH� WRXULVP��
PRVW� RYHUQLJKW� VWD\V� EHVLGHV� WKH� FRQYHQWLRQDO� KRWHOV�
DUH�LQ�WKH�PRXQWDLQ�KXWV�DQG�ERDUGLQJ�KRXVHV�DQG��LQ�
SODFHV� ZKHUH� WKHUH� DUH� DOVR� ZLQWHU� VSRUWV�� LQ�
DSDUWPHQWV���
7KH�$XVWULDQ�DOSLQH�FOXE�RZQV�����PRXQWDLQ�KXWV�DQG�
LV� WKH� ODUJHVW� DFFRPPRGDWLRQ� HQWHUSULVH� LQ� $XVWULD��
$OWRJHWKHU�� WKHUH� DUH� �������� DOSLQH� FOXE� PHPEHUV��
DUUDQJHG� LQWR� ���� VHFWLRQV� LQ� $XVWULD�� 7KH� *HUPDQ�
$OSLQH� &OXE� KDV� DSSUR[LPDWHO\� �������� PHPEHUV��
+LNLQJ� LV� WKHUHE\� E\� IDU� WKH�PRVW� SRSXODU� DFWLYLW\� RI�
WKHVH� PHPEHUV�� 7KH� *HUPDQ� $OSLQH� &OXE� DOVR�
PDLQWDLQV� ���� KXWV� DQG� D� KLNLQJ� WUDLO� QHWZRUN� RI�
DSSUR[LPDWHO\�������NP� LQ� WKH�*HUPDQ�DQG�$XVWULDQ�
$OSV��,W�RIIHUV�WKH�QHFHVVDU\�LQIUDVWUXFWXUH�IURP�KXW�WR�
KXW� DQG�DORQJ� WKH� ORQJ�GLVWDQFH�DOSLQH�KLNLQJ� URXWHV��
%RDUGLQJ� KRXVHV� �EHG� DQG� EUHDNIDVW�� DUH� SUHVHQW�
WKURXJKRXW� WKH� $XVWULDQ� DQG� *HUPDQ� DOSLQH� UHJLRQ��
EXW� HVSHFLDOO\� ZKHUH� ZLQWHU� WRXULVP� LV� VWURQJO\�
GHYHORSHG���

G�� $ERXW�TXDOLW\�
,QQXPHUDEOH� TXDOLW\� RIIHQVLYHV� KDYH� EHHQ� ODXQFKHG�
RYHU� UHFHQW�\HDUV� LQ�WRXULVP�LQ�*HUPDQ\�DQG�$XVWULD��
,QIRUPDWLRQ� DERXW� ORFDO� DQG� LQWHUUHJLRQDO� TXDOLW\�
RIIHQVLYHV� DQG� FDWDORJXHV�RI� FULWHULD� FDQ�EH�REWDLQHG�
IURP� WKH� GLIIHUHQW� PDLQ� WRXULVP� DVVRFLDWLRQV� LQ� WKH�
UHJLRQV��VHH�WKH�DGGUHVV�OLVW����
7KH� FRUH� RI� HDFK� TXDOLW\� RIIHQVLYH� LV� WKH� VKDULQJ� RI�
REOLJDWRU\�PDLQ�RU�PLQLPL]HG�FULWHULD�DQG�YROXQWDU\�RU�
GHVLUDEOH� FULWHULD�� $� UXOH� IRU� WKH� GHVLUDEOH� REMHFWLYHV��
WKURXJK� ZKLFK� HDFK� TXDOLW\� DVSHFW� FDQ� EH� DVVHVVHG��
LV��WKH�PRUH��WKH�EHWWHU��

,Q� UHFHQW� \HDUV�� PDWHULDO� TXDOLW\� KDV� EHHQ� LPSURYHG�
WKURXJK�KXPDQ�EHKDYLRXU�LQ�WHUPV�RI�FRPPXQLFDWLRQ��
LQIRUPDWLRQ�DQG�VHUYLFH��7KRVH�DUH�VRIW�TXDOLW\�IDFWRUV�
DQG� DUH�PXFK�PRUH� GLIILFXOW� WR� UHDOLVH��ZKLFK� LV�ZK\�
WKH\�DUH�DOVR�YHU\�GLIILFXOW�WR�LPSURYH��
$� QHZ� W\SH� RI� DZDUHQHVV� VWDUWHG� WR� GHYHORS� LQ� WKH�
ODWH�����V��7KLV�OHG�WR�WKH�SURGXFWLRQ�RI�³7RWDO�4XDOLW\�
0DQDJHPHQW´� �740���740� LQ�VHUYLFH�HQWHUSULVHV� LV�D�
V\VWHP�RI�SURJUDPPHV�DQG�JXLGHOLQHV��ZKLFK�LQFOXGH���
VWDUWLQJ� ZLWK� WKH� WRS� OHYHO� RI� WKH� HQWHUSULVH� �� WKH�
DEVROXWH�VDWLVIDFWLRQ�RI�WKH�FXVWRPHU�LQ�HDFK�GHWDLO�RI�
WKH� VHUYLFH� SURFHVV�� 7KDW¶V� 7RWDO� 4XDOLW\� 6HUYLFH�
�746���
7KH�IROORZLQJ�JXLGHOLQH�FDQ�EH�D�PHDQV�WR�JLYH�TXDOLW\�
D� KLJKHU� UDQNLQJ�� 4XDOLW\� RI� VHUYLFH� LQ� WRXULVP� LV�
SUHVHQW� LI� HDFK� KRVW� RIIHUV� ZKDW� WKH\� WKHPVHOYHV�
ZRXOG�H[SHFW�IURP�WKHLU�KROLGD\��
$Q�RYHUYLHZ�RI� WKH�VLWXDWLRQ� LQ�*HUPDQ\� LV� VKRZQ� LQ�
WKH� IROORZLQJ� SXEOLFDWLRQ�� 1HXH� )DFKUHLKH� GHV�
'HXWVFKHQ�7RXULVPXVYHUEDQG�H��9���������������

H�� 4XDOLW\�DQG�DFFRPPRGDWLRQ�
• 4XDOLW\� DQG� KRWHO� FODVVLILFDWLRQ� LQ� $XVWULD�� 0RUH�

LQIRUPDWLRQ� IURP� WKH� &KDPEHU� RI� &RPPHUFH�
$XVWULD��DGGUHVV�OLVW���

• 4XDOLW\�RIIHQVLYHV�LQ�*HUPDQ�WRXULVP�DUH�FRPSLOHG�
LQ�WKLV�SXEOLFDWLRQ��1HXH�)DFKUHLKH�GHV�'HXWVFKHQ�
7RXULVPXVYHUEDQG�H��9���������������

• 4XDOLW\�ODEHO�RI�6ZLVV�WRXULVP��D�PRGHO�IRU�*HUPDQ�
WRXULVP�±�VLQFH�������VHH�*RRG�SUDFWLFHV���

• 0RGHO� SURMHFW�� ³4XDOLWlWVRIIHQVLYH� I�U� %D\HULVFKH�
7RXULVPXVUHJLRQHQ´� �TXDOLW\� RIIHQVLYH� IRU� WKH�
WRXULVP�UHJLRQ�RI�%DYDULD��±�VLQFH�������

• 0RGHO� UHJLRQV�� H�J�� 2EHUDOOJlX�� &RQWHQWV��
VSHFLDOLVDWLRQ� RI� WDUJHW� JURXSV�� DGYDQFH� LQ�
FDSDELOLW\� RI� WKH� SURYLGHUV�� HGXFDWLRQ� RI�
HPSOR\HHV�� TXDOLW\� VWDQGDUGV� LQ� VHUYLFHV� DQG�
LQIUDVWUXFWXUH��SURGXFLQJ�D�SRVLWLYH�LPDJH�

• 4XDOLW\� RIIHQVLYH� LQ� 8SSHU� %DYDULD�� &RQWHQWV��
SULRULW\� JLYHQ� WR� WKH� TXDOLILFDWLRQV� RI� WRXULVP�
HPSOR\HHV�� FODVVLILFDWLRQ� DQG� FHUWLILFDWLRQ� WR�
LPSURYH�WKH�WRXULVW�LQIUDVWUXFWXUH���

• &ODVVLILFDWLRQ�RI�DSDUWPHQWV�DQG�JXHVWKRXVHV��%HG�
DQG� %UHDNIDVW��� ,QLWLDWRU�� 'HXWVFKHU�
7RXULVPXVYHUEDQG�� &RQWHQWV�� REOLJDWRU\� H[SHUWLVH�
RQ� ZKLFK� HDFK� HQWHUSULVH� LV� WHVWHG� E\� D� WHVW�
FRPPLVVLRQ��

I�� 4XDOLW\�RI�KLNLQJ�DQG�ZDONLQJ�
LWLQHUDULHV�

$XVWULD� KDV� DERXW� ������NP� RI�PDUNHG� WUDLOV�� 0DQ\��
EXW�QRW�DOO��RI�WKHP�DUH�SDUWO\�LQ�KLJK�PRXQWDLQ�DUHDV��
0DQ\� WUDLOV� DUH� ORFDO�� DOWKRXJK� PDQ\� ORQJ� GLVWDQFH�
IRRWSDWKV�DOVR�H[LVW��2I�WKH�HOHYHQ�(XURSHDQ�SDWKV��QR�
OHVV�WKDQ�VL[�FURVV�$XVWULD��WKH�(���(��$OSLQH��(���(���



��� �<��� ���  0��¡(¢I�8� � £ ¤¦¥�¢I� §�¨%©�¥�¨%¦ ¨8« ¨8 �µ7¨e§���£ �

� ���

(�� DQG� (���� 7KH\� XVXDOO\� IROORZ�WKH� $XVWULDQ� ORQJ�
GLVWDQFH� IRRWSDWKV�� ³:HLWZDQGHUZHJH´�� QXPEHUHG����
WR������
*HUPDQ\� DOVR� KDV� DQ� H[WHQVLYH� QHWZRUN� RI� KLNLQJ�
WUDLOV�� LQFOXGLQJ� ORQJ�GLVWDQFH� WUDLOV�� RI� ZKLFK� WKH�
³0D[LPLOLDQ� 7UDLO´� �SDUW� RI� (XURSHDQ� WUDLO� (���� ZKLFK�
FURVVHV�WKH�HQWLUH�$OSLQH�UDQJH��
9LD� $OSLQD� RIWHQ� IROORZV� VHJPHQWV� RI� WKHVH� ORQJ�
GLVWDQFH�WUDLOV��
7KH� VHFXULW\� RI� PRXQWDLQ� KLNHUV� LV� D� SULRULW\� IRU� WKH�
DOSLQH�FOXEV�LQ�$XVWULD�DQG�*HUPDQ\��
• 0DLQWHQDQFH�RI�WUDLOV�DQG�UHOLDEOH�PDUNV��
• 6XSSO\�RI�PDSV�DQG�OLWHUDWXUH��
• 8S�WR�GDWH� LQIR� VHUYLFH� RQ� ZHDWKHU� DQG� VQRZ�

FRQGLWLRQV� DQG� GDWD� RQ� KXW� RSHQLQJ� WLPHV� YLD�
LQWHUQHW�DQG�WHOHSKRQH��

• (GXFDWLRQ� RI� WRXU� RSHUDWRUV� WR� DUUDQJH� JURXS�
MRXUQH\V��

• (GXFDWLRQ�DERXW�KHDOWK�ULVNV�DQG�SDUWLFXODU�ULVNV�LQ�
WKH�PRXQWDLQV��

• ,QVXUDQFH� RIIHU� ZLWK� ZRUOGZLGH� YDOLGLW\�� VSRUW�
OLDELOLW\�DQG�FRVWV�RI�VHDUFK�DQG�UHVFXH�FRYHUHG�IRU�
HDFK�PHPEHU��

7KH� DWWUDFWLYHQHVV� RI� WKH� WUDLOV� LV� KLJKOLJKWHG� E\� WKH�
SUHVHQFH� RI� UHJLRQDO� VWDQGDUGLVHG� VLJQSRVWLQJ��
([DPSOHV� DUH� WKH� KLNLQJ� QHW� FRQFHSWV� RI� 9RUDUOEHUJ��
7\URO��6DO]EXUJ�DQG�6W\ULD���
7KH�GHWHUPLQDWLRQ�RI�&OXE�$UF�$OSLQ��&$$���WKH�DOSLQH�
ZLGH�DVVRFLDWLRQ�RI�DOSLQH�FOXEV�� LV�RI�JUHDW�UHOHYDQFH�
IRU�9LD�$OSLQD��6XPPDU\��
• $OO� RYHU� WKH� DOSLQH� UHJLRQV�� WKHUH� VKRXOG� EH�

VWDQGDUGLVHG� VLJQDJH�� 7KH� VLJQV� VKRXOG� KDYH� WKH�
IRUP�RI�DUURZV��

• 7KH� VLJQV� VKRXOG� KDYH� WKH� IROORZLQJ� FRQWHQW��
GHVWLQDWLRQ�RI�WKH�WULS��ZDONLQJ�WLPH�WR�GHVWLQDWLRQ��
FXUUHQW�HOHYDWLRQ��QDPH�RI�ORFDWLRQ���

• 3ULQFLSOH�RI�VLJQDJH��LQ�WKH�PRXQWDLQV��DV�PXFK�DV�
QHFHVVDU\� DQG� DV� OLWWOH� DV� SRVVLEOH� VKRXOG� EH�
VLJQSRVWHG��

• 0DUNLQJ�VKRXOG�EH�UHG�ZKLWH�UHG�LQ�WKH�PRXQWDLQV��
• 1R� UHFRPPHQGDWLRQ� IRU� GLIILFXOW\� FDWHJRULHV� �EXW�

SRVVLEOH���
6WDQGDUGLVDWLRQ� RI� WKH� VLJQLQJ� LQ� WKH� $XVWULDQ� DQG�
*HUPDQ�$OSV��ZLWK�UHIHUHQFH�WR�WKHVH�FULWHULD�DQG�WKH�
RQHV� RI� WKH� 6ZLVV� +LNLQJ� )HGHUDWLRQ�� LV� FXUUHQWO\� LQ�
SURJUHVV��

J�� ([SHULPHQWV�RI�HFRQRPLF�
GHYHORSPHQW�XVLQJ�KLNLQJ�
WRXUV�RI�VHYHUDO�GD\V�

6HH�%HVW�3UDFWLFH�([DPSOH��³5RWKDDUVWHLJ´��

%HQHILW� RSSRUWXQLWLHV� IRU� YDOOH\V� FDQ� EH� DSSURDFKHG�
WKURXJK� LQLWLDWLYHV� RQ� WRXULVP� TXDOLW\� WUDGH� PDUNV��
SDUWQHU� HQWHUSULVHV�� RSSRUWXQLWLHV� IRU� PRXQWDLQ�
IDUPHUV� WR� RIIHU� GLUHFW� PDUNHWLQJ� �FKHHVH�� IRRG��
YHJHWDEOHV�� DQG� DGYHQWXUH� SURJUDPPHV� IRU� QDWXUH�
ORYHUV� DQG� FKLOGUHQ�� /RFDO� LQLWLDWLYHV� KDYH� VWDUWHG� DOO�
RYHU�WKH�DOSLQH�UHJLRQ��&RRUGLQDWLRQ�DQG�LQWHUUHJLRQDO�
PDUNHWLQJ� FDQ� EH� LPSURYHG� WKURXJK� D� QHWZRUN� VXFK�
DV�9LD�$OSLQD��
1DWLRQDO�SDUNV�DQG�ELRVSKHUH�SDUNV�KDYH�LQWURGXFHG�D�
ORW� RI� DFWLYLWLHV� LQ� UHFHQW� \HDUV��7KHLU� VWUHQJWK� OLHV� LQ�
WKH� FRPPRQ� DSSHDUDQFH� RI� TXDOLW\� WUDGHPDUNV�� $�
ZRQGHUIXO� H[DPSOH� LV� WKH� RIIHU� LQ� WKH� +RKH� 7DXHUQ�
QDWLRQDO� SDUN�� 2WKHU� H[DPSOHV� LQ� $XVWULD� KDYH� EHHQ�
GHYHORSHG� LQ� WKH� .DONDOSHQ� �/LPHVWRQH� $OSV�� DQG�
*HVlXVH� QDWLRQDO� SDUNV�� WKH� *UR�HV� :DOVHUWDO�
%LRVSKHUH� 3DUN� �VHH� *RRG� SUDFWLFHV�� DQG� WKH�
.DUZHQGHO�$OSHQSDUN��,Q�%DYDULD��WKH�EHVW�H[DPSOH�LV�
WKH�%HFKWHVJDGHQ�1DWLRQDO�3DUN���

K�� 4XDOLW\�DQG�QDWXUH�DFWLYLWLHV�
LQ�WHUULWRULHV�

,Q� $XVWULD� WKHUH� LV� D� IRUXP� FDOOHG� ³8PZHOWELOGXQJ´�
�(QYLURQPHQWDO� (GXFDWLRQ��� ,Q� *HUPDQ\�� WKHUH� LV� WKH�
³(QYLURQPHQW� DQG� 'HYHORSPHQW´� IRUXP� �VHH� DGGUHVV�
OLVW��� 7KH\� FRRUGLQDWH� WKH� QDWXUH� DUHD� RIIHQVLYHV��
7KHUH�DUH�VHPLQDUV�RQ�QDWXUH�HGXFDWLRQ��H��J��´6FKXOH�
GHV�VDQIWHQ�5HLVHQV³��WKH�VFKRRO�RI�JHQWOH�WUDYHO���
7KHVH� IRUXPV� RIIHU� YHU\� ZHOO� IXQFWLRQLQJ� QHWZRUNV��
ZKHUH� D� ORW� RI� VSHFLDOLVWV� SDUWLFLSDWH� DQG� HYHU\ERG\�
FDQ� IROORZ� WKH� DFWLYLWLHV� WKURXJK� QHZVOHWWHUV� DQG� WKH�
DWWHQGDQFH�RI�VHPLQDUV��9LD�$OSLQD�VKRXOG�SURILW�IURP�
WKHVH�QHWZRUN��ZKHUH�HDFK�DFWRU�FDQ�REWDLQ�DGYLFH��

L�� 4XDOLW\�DQG�HQYLURQPHQW�
7KH� PDLQ� PHVVDJH� RI� WKH� DOSLQH� FOXEV� LV� QDWXUH�
IULHQGO\��HFRQRPLF�PRXQWDLQ�KLNLQJ��
• 1R� QHZ� KXWV� DQG� WUDLOV�� HQYLURQPHQWDOO\� IULHQGO\�

VXSSO\� DQG� ZDVWH� PDQDJHPHQW� LQ� KXWV� DQG�
SUHYHQWLRQ�RI�GDPDJHV�GXH�WR�WKH�HURVLRQ�RI�WUDLOV��

• 7KH� VXSSO\� RI� QDWXUH�IULHQGO\� MRXUQH\V� DQG� GLUHFW�
PDUNHWLQJ�IRU�PRXQWDLQ�IDUPHUV�DW�DOSLQH�KXWV��

• (QYLURQPHQWDO�HGXFDWLRQ�IRU�PHPEHUV�DQG�WRXULVWV�
LQ�WKH�PRXQWDLQV���

(YHQ� LI� LW� LV� FRPPRQSODFH� QRZ�� LW� FDQ�EH�PHQWLRQHG�
WKDW� WRGD\�� WKH� SURWHFWLRQ� RI� WKH� HQYLURQPHQW� LV�
LQWHJUDWHG�LQWR�DOO�FDWDORJXHV�RI�FULWHULD��
�

M�� 5HFRPPHQGHG�OLWHUDWXUH�
$PW� GHU� 9RUDUOEHUJHU� /DQGHVUHJLHUXQJ� ��������
³:DQGHUZHJHNRQ]HSW�9RUDUOEHUJ³��%UHJHQ]��
$PW� GHU� 7LUROHU� /DQGHVUHJLHUXQJ� �R�� $���� ³:DQGHU��
XQG�%HUJZHJHNRQ]HSW�GHV�/DQGHV�7LURO³��,QQVEUXFN��
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$PW� GHU� 6DO]EXUJHU� /DQGHVUHJLHUXQJ� ��������
³6DO]EXUJHU� :DQGHU�� XQG� %HUJZHJHNRQ]HSW³��
6DO]EXUJ��
$PW� GHU� 6WHLHUPlUNLVFKHQ� /DQGHVUHJLHUXQJ� �R�� $����
³:DQGHUZHJHNRQ]HSW� ±� 5LFKWOLQLHQ� I�U� HLQH�
HLQKHLWOLFKH� 3ODQXQJ�� %HVFKLOGHUXQJ� XQG�0DUNLHUXQJ³��
*UD]��
'HXWVFKHU� :DQGHUYHUEDQG� �������� ³:DQGHUEDUHV�
'HXWVFKODQG� ±� 3UD[LVOHLWIDGHQ� ]XU� )|UGHUXQJ� GHV�
:DQGHUWRXULVPXV³��%RQQ��
'HXWVFKHU�:DQGHUYHUEDQG���������³4XDOLWlWVRIIHQVLYH�
:DQGHUQ�±�(PSIRKOHQH�*�WHNULWHULHQ�I�U�:DQGHZHJH��
ZDQGHUIUHXQGOLFKH� *DVWJHEHU� XQG�:DQGHUSURVSHNWH³��
%RQQ��
0�OOHU�� '�� �������� ³4XDOLWlWVRIIHQVLYHQ� LP�
'HXWVFKODQGWRXULVPXV³�� 'HXWVFKHU� 7RXULVPXVYHUEDQG�
H��9���1HXH�)DFKUHLKH������
�
�
��� )UDQFH��
D�� 7HUULWRULDO�RUJDQLVDWLRQ�
7KH�)UHQFK�SDUW�RI�WKH�$OSV�LV�ORFDWHG�LQ�WZR�5HJLRQV�
�3URYHQFH�$OSHV±&{WH�G¶$]XU� DQG� 5KRQH�$OSHV�� DQG�
VHYHQ� GHSDUWPHQWV� �FRXQWLHV�� �IURP� 6RXWK� WR� 1RUWK��
$OSHV�0DULWLPHV� ���� $OSHV�GH�+DXWH�3URYHQFH� ����
+DXWHV�$OSHV�����'U{PH�����,VqUH�����6DYRLH�����DQG�
+DXWH�6DYRLH������
7KH�DOSLQH� VWUXFWXUH� LV� FRPSRVHG�RI� LQWHUQDO�PDVVLIV��
KLJKHU� LQ� DOWLWXGH�� PDLQO\� JUDQLWLF� DQG� PHWDPRUSKLF�
DQG�H[WHUQDO�OLPHVWRQH�DQG�NDUVWLF�UDQJHV��
7KH� QRUWKHUQ� SDUW� LV� UHDOO\�PRUH� GHYHORSHG� WKDQ� WKH�
VRXWKHUQ� RQH� ZKLFK� KDV� VWD\HG� ZLOGHU� �IRU� H[DPSOH�
WKHUH� DUH� ������ VNL� OLIWV� LQ� WKH�1RUWK� DQG� ���� LQ� WKH�
6RXWK����
,Q� D�JUHDW�SDUW� RI� WKHVH�DUHDV� �PRVWO\� LQ� WKH�VRXWK���
QDWXUH�SDUNV��QDWLRQDO�RU�UHJLRQDO��KDYH�EHHQ�VHW�XS��
7KH� PDLQ� EULHI� RI� QDWLRQDO� SDUNV� LV� QDWXUH�
SUHVHUYDWLRQ�� 7KH� WKUHH� LQ� WKH� )UHQFK� $OSV� �WKH�
0HUFDQWRXU�� WKH� (FULQV� DQG� WKH� 9DQRLVH�� DUH� ORFDWHG�
RQ�WKH�LQWHUQDO�UDQJHV���
5HJLRQDO� SDUNV� SULPDULO\� DSSURDFK� WKH� REMHFWLYH� RI�
HFRQRPLF�GHYHORSPHQW� LQ� D� VXVWDLQDEOH�PDQQHU��)LYH�
DUH� VLWXDWHG� RQ� H[WHUQDO�� NDUVWLF� PDVVLIV� �%DXJHV��
&KDUWUHXVH��9HUFRUV��9HUGRQ��/XEHURQ���2QO\�RQH��WKH�
4XH\UDV��LV�ORFDWHG�LQ�WKH�LQWHUQDO�PDVVLIV���

E�� 0DLQ�WUHQGV�DQG�GDWD�LQ�
PRXQWDLQ�WRXULVP�

2YHU� WKH� ODVW� WHQ� \HDUV�� WKH� SHUFHQWDJH� RI� )UHQFK�
WRXULVWV� ZKR� JR� RQ� D� KROLGD\� LQ� PRXQWDLQ� DUHDV� LQ�
VXPPHUWLPH� KDV� YDULHG� IURP� ��� WR� �������
6XPPHUWLPH� UHSUHVHQWV� ���� PLOOLRQ� RYHUQLJKW� VWD\V�
HDFK� \HDU� ����PLOOLRQ� RI� WKHVH� DUH� DFFRXQWHG� IRU� E\�

IRUHLJQHUV�� �LQ� &DUQHW� GH� URXWH� GH� OD�0RQWDJQH�$),7�
��������
:H�KDYH�SUHFLVH�GDWD�RQ�WKH�QXPEHU�RI�YLVLWRUV�WR�WKH�
QDWLRQDO�SDUNV�LQ�WKH�PRXQWDLQV�HDFK�\HDU��7KH�ILJXUH�
IRU� 9DQRLVH� LV� DERXW� ��������� (FULQV� �������� DQG�
0HUFDQWRXU� �������� �VRXUFHV�� YLVLWRUV� VWXGLHV� RI�
)UHQFK� 1DWLRQDO� 3DUNV��� )XUWKHUPRUH�� QXPHURXV�
VXUYH\V� KDYH� SURYLGHG� LQIRUPDWLRQ� DERXW� WRXULVP� LQ�
WKH�PRXQWDLQV��)RU�H[DPSOH��LQ�&DUQHW�GH�URXWH�GH�OD�
0RQWDJQH�$),7��������
• ���� RI� )UHQFK� WRXULVWV� FODLP� WR� EH� DWWUDFWHG� E\�

KROLGD\V�LQ�PRXQWDLQ�DUHDV���
• ����VD\�WKDW� WKH\�DUH�DWWUDFWHG�DQG�FRPH�WR�WKH�

PRXQWDLQV��
• ����VD\�WKDW�WKH\�DUH�DWWUDFWHG�EXW�QHYHU�FRPH�WR�

WKH�PRXQWDLQV��
�
$PRQJ�WKH�SRSXODWLRQ�WKDW�GRHV�QRW�FDUH�IRU�PRXQWDLQ�
KROLGD\V��WKH�PDLQ�UHDVRQV�DUH���
• 7KH\�DUH�WRR�H[SHQVLYH���
• 7KHUH�DUH�WRR�PDQ\�SHRSOH���
• 2QH�PXVW�ERRN�YHU\�HDUO\���
• 2QH�FRQWLQXDOO\�KDYH�WR�VSHQG�PRQH\��
�
$PRQJ� WKH� SRSXODWLRQ� WKDW� FRPHV� WR� WKH�PRXQWDLQV��
ZH�QRWH�UHDO�GLVDSSRLQWPHQW��+ROLGD\PDNHUV�FRPSODLQ�
WKDW��
• 7KH�HQWHUWDLQPHQW�LV�XQVDWLVIDFWRU\���
• 1DWXUH�LV�QRW�DOZD\V�UHVSHFWHG��
• 7KHUH� DUH� WRR� PDQ\� FRPPHUFLDO� DFWLYLWLHV� DQG�

KXJH�IDFLOLWLHV���
• 0RXQWDLQ� DFWLYLWLHV� DUH� RQO\� IRU� VSRUWVPHQ� DQG�

ZRPHQ��
• ,W�LV�GLIILFXOW�WR�GLVFRYHU�QHZ�SODFHV�DZD\�IURP�WKH�

³EDVH�FDPS´��
7KH\� DUH� ORRNLQJ� IRU� IUHH� DFWLYLWLHV�� IXQ� DFWLYLWLHV��
EHWWHU�RUJDQLVDWLRQ��JHQWOH�VSRUWV��SOHDVXUH�VSRUWV�DQG�
D�EHDXWLIXO��QDWXUDO�VHWWLQJ��

F�� +LNHUV�DQG�ZDONHUV�PDLQ�
WUHQGV�

7KH�VXUYH\V�VKRZ�WKDW��RYHU� WKH� ODVW� WZHQW\�\HDUV� LQ�
)UDQFH�� WKHUH� KDYH� EHHQ� WZR� PDLQ� HYROXWLRQV� IRU�
KLNHUV�DQG�ZDONHUV��PHDQLQJ�SHRSOH�ZKR�GR�D���KRXU�
ZDON�DW�OHDVW�RQFH�D�PRQWK���
• )LUVWO\�� WKH� QXPEHU� RI� ZDONHUV� DQG� KLNHUV� KDV�

LQFUHDVHG�E\�D�IDFWRU�IRXU��IURP�OHVV�WKDQ���PLOOLRQ�
WR�PRUH�WKDQ����PLOOLRQ���

• 6HFRQGO\�� GXULQJ� WKH�VDPH�SHULRG�� WKH�QXPEHU�RI�
SHRSOH� ZKR� ZHQW� KLNLQJ� IRU� VHYHUDO� GD\V� OHYHOOHG�
RXW��DERXW���PLOOLRQ�KLNHUV����

�
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6HYHUDO� GD\V� KLNHUV� �JUHHQ�� DQG� ZDONHUV� DQG� KLNHUV�
�RUDQJH��HYROXWLRQ�LQ�)UDQFH��
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��6RXUFHV�� /D� 5DQGRQQpH� SpGHVWUH� HQ� )UDQFH�� VWXGLHV�
GLUHFWLRQ�GX�7RXULVPH�������������������
�
6R��WRGD\��D�³KLNHU´�KDV�WR�EH�FRQVLGHUHG�PRUH�OLNH�D�
WRXULVW�ZKR�ZDQWV�WR�VWD\�LQ�D�SODFH�DQG�KDYH�D�RQH�
GD\� RU� D� KDOI�GD\� ZDON� DQG� GR� DQRWKHU� DFWLYLW\� WKH�
IROORZLQJ� GD\�� )XUWKHUPRUH�� PRVW� SHRSOH� ZKR� JR�
UDPEOLQJ�IRU�VHYHUDO�GD\V�QRZ�ZDQW�ZDONV�RI�OHVV�WKDQ�
ILYH� KRXUV�� LQWHUHVWLQJ� VLJKWVHHLQJ� WUDLOV�� JRRG� PHDOV�
DQG�FRPIRUWDEOH�DFFRPPRGDWLRQ��

G�� *HQHUDO�LQIRUPDWLRQ�DERXW�
ORGJLQJ�XVHG�GXULQJ�KLNLQJ�
LWLQHUDULHV�

+RWHOV�
+RWHOV�LQ�PRXQWDLQ�DUHDV�LQ�)UDQFH��
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��6RXUFHV�� 'LUHFWLRQ� GX� 7RXULVPH�� /¶+{WHOOHULH� HQ�
)UDQFH���
�
+RWHOV� DUH� FODVVLILHG� IURP� QR� VWDU� WR� �� �DQG� OX[XU\�
���� 6RPH� YHU\� VPDOO� KRWHOV� DUH� QRW� FODVVLILHG� �KRWHO�
1+��³QRQ�KRPRORJXp´���0HGLXP�FRPIRUW�KRWHOV����VWDU�
KRWHOV��DUH�WKH�PRVW�QXPHURXV��
$V� D� UXOH��ZH� ILQG� KLJK� FRPIRUW� KRWHOV� ��� DQG���VWDU�
KRWHOV��LQ�WKH�ELJ�VNL�UHVRUWV���
$� KXJH� QXPEHU� RI� WKH� OLWWOH� UXUDO� KRWHOV� DUH� RXW� RI�
GDWH��

&DPSVLWHV�
&ODVVLILHG�FDPSVLWHV�LQ�)UDQFH��

�
���

�
���

�
���

���

��6RXUFHV���'LUHFWLRQ�GX�7RXULVPH��/¶+{WHOOHULH�GH�3OHLQ�
DLU�HQ�)UDQFH�������
�
&DPSVLWHV�DUH�FODVVLILHG�IURP���WR���VWDUV��0RUH�EDVLF��
ELYRXDF�DUHDV�DQG�IDUP�FDPSVLWHV�DOVR�H[LVW��7KH�WZR�
VWDU�FDPSVLWHV�DUH�WKH�PRVW�QXPHURXV��
�
³*vWHV�G¶pWDSH�HW�GH�VpMRXU´�
7KHUH� DUH� DERXW� ������ VXFK� HVWDEOLVKPHQWV� RQ� WKH�
)UHQFK� WHUULWRU\�� $� JUHDW� QXPEHU� DUH� LQ� PRXQWDLQ�
DUHDV�� ,W� LV�D� W\SLFDOO\�)UHQFK�NLQG�RI�DFFRPPRGDWLRQ�
ZLWK� EHGURRPV� IRU� VHYHUDO� SHUVRQV�� KRPH�FRRNHG�
FXLVLQH�DQG�DOVR� WKH�SRVVLELOLW\� IRU� WKH� WUDYHOOHU� WR�GR�
WKHLU� RZQ� FDWHULQJ�� 7KH\� ZHUH� LQLWLDOO\� LQWHQGHG� RQO\�
IRU�KLNHUV�EXW�QRZ�PRVW�RI�WKH�JXHVWV�DUH�IDPLOLHV�RU�
VLPSO\� WRXULVWV�� 7RGD\�� WKH� WUHQG� LV� WR� LPSURYH� WKH�
TXDOLW\� RI� FRPIRUW� EXW� PDQ\� RI� WKHVH� VWUXFWXUHV� DUH�
VWLOO�UXGLPHQWDU\���
�
0RXQWDLQ�KXWV�
7KHUH� DUH� DERXW� ���� PRXQWDLQ� KXWV� RQ� WKH� )UHQFK�
VLGH� RI� WKH� $OSV�� 0DQ\� EHORQJ� WR� WKH� )UHQFK� $OSLQH�
&OXE��:KLOH�VRPH�VWUXFWXUHV�KDYH�EHHQ�UHIXUELVKHG�LQ�
UHFHQW� \HDUV�� ZH� FDQ� JHQHUDOO\� REVHUYH� D� JUHDW�
GLIIHUHQFH� EHWZHHQ� WKH� SURGXFW� SURYLGHG� DQG� WKH�
H[SHFWDWLRQV�RI�PRVW�RI�WKH�XVHUV��
9DULRXV� DFWLYLWLHV� KDYH� EHHQ� FDUULHG� RXW� DW� QDWLRQDO��
UHJLRQDO��DQG�GHSDUWPHQW�OHYHOV�LQ�RUGHU�WR�WU\�WR�SODQ�
DQ�LPSURYHPHQW�LQ�WKH�TXDOLW\�RI�WKHVH�VWUXFWXUHV��)RU�
WKH�PRPHQW��D�TXDOLW\�FKDUWHU�LV�DFWXDOO\�LQ�XVH�RQO\�LQ�
WKH�+DXWHV�$OSHV�GHSDUWPHQW��
�
%HG�DQG�EUHDNIDVW�
7KH\�DUH�ZHOO�NQRZQ�LQ�)UDQFH�E\�WKH�WHUP�³&KDPEUH�
G¶+{WHV´�� $� JUHDW� QXPEHU� RI� WKHVH� VWUXFWXUHV� DUH�
PHPEHUV�RI� WKH�QHWZRUN�³*vWHV�GH�)UDQFH´��7KH\�DUH�
FODVVLILHG�ZLWK���WR���³pSLV´��³HDUV�RI�FRUQ´���

H�� 4XDOLW\�DQG�DFFRPPRGDWLRQ�
,W� LV� GLIILFXOW� WR� JDLQ� DQ� REMHFWLYH� RYHUYLHZ� RI� WKH�
)UHQFK� VLWXDWLRQ� IRU� DFFRPPRGDWLRQ� LQ� PRXQWDLQ�
DUHDV��:H�JDLQHG� WKH� IROORZLQJ� LPSUHVVLRQ��EDVHG�RQ�
GLIIHUHQW�VWXGLHV��
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• 0XFK� RI� WKH� DFFRPPRGDWLRQ� LQ� WKH� )UHQFK�
PRXQWDLQV�LV�RI�D�ORZ�RU�PHGLXP�JUDGH�RI�FRPIRUW��
H[FHSW�LQ�WKH�ELJ�VNL�UHVRUWV��

• 7KH� TXDOLW\� RI� WKHVH� HVWDEOLVKPHQWV� LV�� DV� D� UXOH��
LQVXIILFLHQW��PDLQO\� LQ�WKH�KRVSLWDOLW\�SURYLGHG��WKH�
LQIRUPDWLRQ� DYDLODEOH� WR� WKH� JXHVWV�� WKH�
DWPRVSKHUH�RI�WKH�HVWDEOLVKPHQW��WKH�VHUYLFHV�DQG�
WKH�PDUNHWLQJ�SURFHVV��

�
7KHUHIRUH�� DFFRPPRGDWLRQ� DQG� TXDOLW\� DUH� FHUWDLQO\�
WKH� DVSHFWV� WKDW� WKH� )UHQFK� KDYH� UHFHQWO\� EHHQ�
ZRUNLQJ� RQ� PRVW�� 7KH� H[SHULPHQWV� FDUULHG� RXW�
LQFOXGH��
• &KDUWHUV� DQG� TXDOLW\� ODEHOV�� IRU� H[DPSOH� WKH�

FKDUWHU� IRU� PRXQWDLQ� KXWV� LQ� WKH� ´+DXWHV�$OSHV³�
GHSDUWPHQW��

• $FFRPPRGDWLRQ� QHWZRUNV�� VWUXFWXUHV� WKDW� EULQJ�
WRJHWKHU��RQ�D�YROXQWDU\�EDVLV��D�FHUWDLQ�QXPEHU�RI�
HVWDEOLVKPHQWV� DOO� EHDULQJ� WKH� VDPH� WUDGH� PDUN�
DQG� RIIHULQJ� D� VSHFLILF� JXDUDQWHHG� SURGXFW�� $�
QHWZRUN� XVXDOO\� KDV� D� FKDUWHU�� D� FRPPRQ� VDOHV�
SROLF\�� VWULFW� FKHFNV� DQG� H[FKDQJHV� EHWZHHQ� WKH�
GLIIHUHQW�PHPEHUV��,Q�)UDQFH��WKHUH�DUH�ODUJH�DQG�
ORQJ� HVWDEOLVKHG� QDWLRQDO� QHWZRUNV� VXFK�DV� ³*vWHV�
GH� )UDQFH´� RU� ´/RJLV� GH� )UDQFH³�� DQG� VSHFLDOLVHG�
QHWZRUNV�VXFK�DV�WKH�³5DQGR�$FFXHLO´�SURJUDPPH�
�VHH� %HVW� 3UDFWLFHV�� IRU� GLIIHUHQW� NLQGV� RI�
DFFRPPRGDWLRQ� OLQNHG� WR�KLNLQJ�DFWLYLWLHV� DQG� WKH�
´$XEHUJH�GH�3D\V³�IRU�OLWWOH�ORFDO�LQQV���

• 4XDOLW\� 3URFHVVHV�� SURFHVVHV� IRU� LPSURYLQJ� WKH�
TXDOLW\� RI� KRWHOV� DQG� FDPSVLWHV� VHW� XS� E\� WKH�
&KDPEHUV� RI� &RPPHUFH� DQG� ,QGXVWU\� ZKLFK�
XVXDOO\� FRPSULVH� D� P\VWHU\� DXGLW�� D� GHEULHILQJ��
WUDLQLQJ�� FKHFNV� DQG� PHPEHUVKLS� RU� QRW� RI� D�
TXDOLW\�ODEHO��

• &HUWLILFDWLRQ�� D� TXDOLW\� SURFHVV� FHUWLILHG� E\� DQ�
LQGHSHQGHQW� RUJDQLVDWLRQ� DQG� VHW� XS� E\� WKH�
&KDPEHUV� RI� &RPPHUFH� DQG� ,QGXVWU\� ZLWK� $)$4�
�)UHQFK�$JHQF\�IRU�4XDOLW\�,PSURYHPHQW���)RU�WKH�
PRPHQW��RQO\�KRWHOV�DUH�DFWXDOO\�FRQFHUQHG��

,W�VKRXOG�EH�QRWHG�WKDW�GHSDUWPHQWV�DQG�UHJLRQV�KDYH�
WKH� OHJDO�SRVVLELOLW\�±�ZKLFK�PDQ\�XVH�±�RI�SURYLGLQJ�
ILQDQFLDO� DVVLVWDQFH� WR� LPSURYH� WKH� TXDOLW\� OHYHO� RI�
WRXULVP�DFFRPPRGDWLRQ��ZKHWKHU�SXEOLF�RU�SULYDWH��

I�� 4XDOLW\�RI�KLNLQJ�DQG�ZDONLQJ�
LWLQHUDULHV�

6R� IDU�� ZH� FDQQRW� UHDOO\� VSHDN� DERXW� ³TXDOLW\�
SURFHVVHV´�IRU�KLNLQJ�LWLQHUDULHV��EXW�ZH�FDQ�QRWH�WKDW�
VRPH� LQLWLDWLYHV� KDYH� EHHQ� WDNHQ� LQ� RUGHU� WR�
JXDUDQWHH�ZDONHUV�LPSURYHG�XVH�RI�WKH�WUDLOV��
7KH� PRVW� LPSRUWDQW� GHYHORSPHQW� LV� GHILQLWHO\� D� ODZ�
SDVVHG� LQ� ������ DOORZLQJ� WKH� GHSDUWPHQWV� WR� VHW� XS��
VLJQSRVW� DQG� PDLQWDLQ� WKH� QHWZRUN� RI� KLNLQJ� WUDLOV�
�3',35� 'HSDUWPHQW� 3ODQ� IRU� :DONLQJ� DQG� +LNLQJ�
5RXWHV��DQG�JLYLQJ�WKHP�WKH�ILQDQFLDO�SRVVLELOLW\�WR�GR�
VR��

$� JUHDW� QXPEHU� RI� WKH� GHSDUWPHQWV� KDYH� LQLWLDWHG�
VXFK� DFWLRQV� �RIWHQ� LQ� FROODERUDWLRQ� ZLWK� WKH� )UHQFK�
KLNLQJ� IHGHUDWLRQ� ))53�� FRPPXQLWLHV� DQG� ORFDO� KLNLQJ�
JURXSV���ZKLFK�KDYH�OHG�WR�DQ�LPSURYHPHQW�LQ�VDIHW\��
PDUNLQJ�� WKH� OLQNLQJ� XS� RI� LWLQHUDULHV� DQG� WKH�
JXDUDQWHH�RI�WKHLU�IXWXUH�H[LVWHQFH��
+RZHYHU�� WKHUH� DUH� ELJ� GLIIHUHQFHV� LQ� WKH�ZD\� WKHVH�
RSHUDWLRQV�DUH�JRLQJ�DKHDG��6R�WKH�VLWXDWLRQ�FRXOG�EH�
YHU\�GLIIHUHQW�LQ�HDFK�GHSDUWPHQW��
7KH� )UHQFK� +LNLQJ� )HGHUDWLRQ� KDV� DOVR� GRQH� VRPH�
LPSRUWDQW�ZRUN��,Q�DGGLWLRQ�WR�RIWHQ�ZRUNLQJ�ZLWK�WKH�
GHSDUWPHQWV� IRU� WKH�3',35�� LW�KDV�SURSRVHG�GLIIHUHQW�
WRROV� VXFK� DV� D� FKDUWHU� IRU� SDLQW� PDUNV� RU� PRUH�
UHFHQWO\� D� TXDOLILFDWLRQ� SURFHVV� IRU� WKH� QHZ�*5� ORQJ�
KLNLQJ�LWLQHUDULHV��

J�� ([SHULPHQWV�RI�HFRQRPLF�
GHYHORSPHQW�XVLQJ�KLNLQJ�
WRXUV�RI�VHYHUDO�GD\V�

2YHU�WKH�ODVW�WZHQW\�\HDUV��WKHUH�KDYH�DOVR�EHHQ�D�ORW�
RI� ORFDO� H[SHULPHQWV�PDLQO\� LQ� UHJLRQDO� QDWXUH�SDUNV��
LQ�RUGHU�WR�WU\�WR�LQFUHDVH�WKH�YDOXH�RI�UXUDO�WHUULWRULHV�
XVLQJ� KLNLQJ� LWLQHUDULHV� ODVWLQJ� VHYHUDO� GD\V�� 7KHVH�
H[SHULPHQWV�DUH�QXPHURXV�DQG�YHU\�LQWHUHVWLQJ��(YHQ�
LI� WKH\� KDYH� QRW� UHDOO\� LQWHJUDWHG� D� TXDOLW\� SURFHVV��
WKHUH�KDV�EHHQ�D�ORW�RI�UHIOHFWLRQ�RQ�TXDOLW\���
)RU� H[DPSOH�� WKH� ³0DUH�H�PRQWL´� WUDLOV� LQ�&RUVLFD�VHW�
XS�E\�WKH�&RUVLFD�5HJLRQDO�1DWXUDO�3DUN�RU�WKH�RULJLQDO�
³5HWURXYDQFH´� H[SHULPHQW� LQ� WKH� ³+DXWHV�$OSHV´�
GHSDUWPHQW��VHH�%HVW�3UDFWLFHV����

K�� 4XDOLW\�DQG�QDWXUH�DFWLYLWLHV�
LQ�WHUULWRULHV�

2YHU� WKH� ODVW� WHQ� \HDUV�� VHYHUDO� VXUYH\V� RQ� ZDONHUV�
DQG� KLNHUV� DQG� RQ� SHRSOH� VWD\LQJ� LQ� WKH� PRXQWDLQV�
KDYH�OHG�WR�D�QHZ�DSSURDFK��7KH\�KDYH�GHPRQVWUDWHG�
WKH� QHHG� WR� GHILQH� D� TXDOLW\� FRQFHSW� IRU� PRXQWDLQ�
WHUULWRULHV��EHFDXVH�WKH�)UHQFK�SHRSOH�ZKR�GR�KROLGD\�
LQ�PRXQWDLQ�DUHDV�DUH�QRW�UHDOO\�VDWLVILHG�DQG�WKH�JDS�
EHWZHHQ�ZKDW�FXVWRPHUV�H[SHFW�DQG�ZKDW�WKH�SURGXFW�
SURYLGHV� KDV� EHHQ� LQFUHDVLQJ� �VHH� SRLQW� E����
)XUWKHUPRUH�� WKH� VXUYH\V� KDYH� DOVR� VKRZQ� WKH�
LPSRUWDQFH� RI� LQWHJUDWLQJ� WKLV� TXDOLW\� FRQFHSW� LQWR�
HDFK�VWHS�RI�WKH�PDUNHWLQJ�SURFHVV��
7KLV�OHG�WR�WZR�QHZ�NLQGV�RI�LQLWLDWLYHV���
• 7KH� ILUVW� FRQFHUQ� WHUULWRULDO� TXDOLILFDWLRQ� DQG� WKH�

HVWDEOLVKPHQW� RI� QHWZRUNV� RYHU� WKHVH� WHUULWRULHV�
IRU� VDOHV� REMHFWLYHV�� $PRQJ� WKHVH� H[SHULPHQWV��
�9LOODJHV�GH�0RQWDJQH��DQG��5DQGR�9LOODJH��FDQ�EH�
TXRWHG��

• 7KH� VHFRQG� FRQFHUQ� D� VHW� RI� ORFDO� GHYHORSPHQW�
LQLWLDWLYHV� XVLQJ� QDWXUH� DFWLYLWLHV� DQG� TXDOLW\�
SURFHVVHV� RQ� D� WHUULWRULDO� OHYHO�� )RU� H[DPSOH��
)UHQFK� RUJDQLVDWLRQV� DUH� WU\LQJ� WR� VHW� XS� WZR�
H[SHULPHQWV� LQ� WKH� VRXWKHUQ� $OSV�ZLWK� WKH� ,WDOLDQ�
QHLJKERXUV� LQ� RUGHU� WR� GHYHORS� WHUULWRULHV� ZLWK�
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KLNLQJ� RU� PRXQWDLQ�ELNLQJ� SURJUDPPHV� EDVHG� RQ�
ILYH� TXDOLW\� SROLFLHV�� 7KHVH� FRQFHUQ� HTXLSPHQW��
DFFRPPRGDWLRQ�� YDULRXV� VHUYLFHV�� WRXULVP�
SURGXFWLRQ�� DQG� WKH� LQIRUPDWLRQ� DQG� PDUNHWLQJ�
SURFHVV��$PRQJ�WKHVH�H[SHULPHQWV��WKH�³,17$0$´�
RU�³0%$/$´�SURMHFWV�FDQ�EH�TXRWHG��

L�� 4XDOLW\�DQG�HQYLURQPHQW�
:H�QRWH� WKDW� WKH�DLP�RI�DOO�RI� WKHVH�RSHUDWLRQV� LV� WR�
LPSURYH� WKH� TXDOLW\� RI� WKH� VHUYLFHV� DQG� WKH�
HTXLSPHQW��9HU\�IHZ�LQGHHG�RI�WKHVH�DFWLRQV�FRQFHUQ�
D�KLJK�TXDOLW\�OHYHO�LQ�HQYLURQPHQWDO�PDQDJHPHQW��,Q�
IDFW�� WKHUH� DUH� D� ORW� RI� SURMHFWV� EXW� RQO\� D� IHZ�KDYH�
EHHQ�LPSOHPHQWHG���
:H� FDQ� KRZHYHU� WDNH� QRWH� RI� VRPH� HFR�ODEHOV�� IRU�
FDPSVLWHV��&OHIV�9HUWHV���IRU�UXUDO�ORGJHV�DQG�EHG�DQG�
EUHDNIDVW� �*vWHV� 3DQGD�� DQG� IRU� KRWHOV� �+{WHO� DX�
1DWXUHO���7KHUH�KDV�EHHQ�VRPH�UHIOHFWLRQ�RQ�PRXQWDLQ�
KXWV��PDLQO\�FRQFHUQLQJ�KRZ�WR�PDQDJH�HQHUJ\��OLWWHU�
DQG�ZDVWHZDWHU���
)XUWKHUPRUH�� WKH� &KDPEHUV� RI� &RPPHUFH� DQG�
,QGXVWU\� ZLWK� GLIIHUHQW� )UHQFK� ERGLHV� DUH� IRU� WKH�
PRPHQW� WU\LQJ� WR� VHW� XS� D� FHUWLILFDWLRQ� SURFHVV� RQ�
HQYLURQPHQWDO�PDQDJHPHQW�IRU�DFFRPPRGDWLRQ���
�
��� ,WDO\�
D�� 6LWXDWLRQ�
0RXQWDLQ� WRXULVP� LQ� ,WDO\� LV� JURZLQJ� EXW� UHPDLQV� D�
PLQRULW\� SDUW� RI� WKH� WRXULVP� PRYHPHQW�� ZKLFK� LV�
PDLQO\� GRPLQDWHG� E\� VHDVLGH� DQG� DUW�FLW\� WRXULVP��
2YHU�WKH�ODVW����\HDUV��ZH�FDQ�UHJLVWHU�D�GLIIHUHQW�ZD\�
WR� XVH� DQG� HQMR\� PRXQWDLQ� WHUULWRU\� IRU� VSRUWV� DQG�
OHLVXUH� WLPH�� :DONHUV� DQG� KLNHUV� DQG� DOVR� JHQHUDO�
WRXULVWV� KDYH� GLIIHUHQW� ZD\V� RI� YLHZLQJ� DQG�
H[SHULHQFLQJ� PRXQWDLQ� WHUULWRU\� WKDQ� LWV� LQKDELWDQWV��
7KHVH� WHQGHQFLHV� KDYH� EHHQ� FRQILUPHG� E\� VHYHUDO�
VWDWLVWLFDO� UHSRUWV� FRPSLOHG� QDWLRQDOO\� �&HQVLV�� (QLW��
UHJLRQDO�$SW��XQLYHUVLW\�LQVWLWXWHV��HWF���

E�� 7RXULVW�H[SHFWDWLRQV�
7RXULVP� FRQVXPHUV� ZDQW� QHZ� DQG� PRUH� FRPSOHWH�
VHUYLFHV�LQ�PRXQWDLQ�DFFRPPRGDWLRQ��KRZHYHU��LQ�WKLV�
VHFWRU�� TXDOLW\� GRHV� QRW� LPSO\� D� QHZ� DQG� OX[XULRXV�
VWUXFWXUH�� RQ� WKH� FRQWUDU\�� WKHUH� LV� VFRSH� IRU� D� QHZ�
ZD\�WR�RIIHU�KRVSLWDOLW\�WKDW�LV�PRUH�IULHQGO\�DQG�PRUH�
LQ� KDUPRQ\� ZLWK� ORFDO� YDOXHV� �IRRG�� KDQGFUDIW��
WUDGLWLRQ��� ZKLOH� UHVSHFWLQJ� HQYLURQPHQWDO�
FRQVHUYDWLRQ�� ,Q� WKH� YDOOH\V� DQG� DORQJ� D� KLNLQJ�
LWLQHUDU\�� WKH� FRQVXPHU� ZDQWV� WR� HDVLO\� ILQG� ORWV� RI�
LQIRUPDWLRQ�RQ�WKH�WHUULWRU\�DQG�WKH�FXOWXUH��VR�DV� WR�
EHWWHU�UHDOLVH�KLV�KROLGD\�GUHDP��

F�� $GPLQLVWUDWLYH�FRQWH[W�
7KH�,WDOLDQ�UHJLRQDO�JRYHUQPHQWV��LQ�WKH�$OSV��/LJXU\��
3LHGPRQW�� $RVWD� YDOOH\�� /RPEDUG\�� 7UHQWLQR�$OWR�
$GLJH�6RXWK� 7\URO�� 9HQHWR� DQG� )ULXOL�9HQH]LD� -XOLD��
DUH�VKRZLQJ�QHZ� LQWHUHVW� LQ�DQG�D�QHZ�SRLQW�RI�YLHZ�
RQ� PRXQWDLQ� WRXULVP� DQG� KLNLQJ� WUDLOV�� $OO� RI� WKH�
UHJLRQV�DUH�WU\LQJ�WR�DFKLHYH�TXDOLW\� LQ�WKH�KRVSLWDOLW\�
RIIHUHG�DQG�LQ�WKH�IRRWSDWK�QHWZRUN�VWUXFWXUHV���
,Q�,WDO\��WKHUH�LV�QR�QDWLRQDO�OHYHO�LQ�WKH�WRXULVP�VHFWRU�
EHFDXVH� WKLV� FRPSHWHQFH� LV� GHOHJDWHG� WR� WKH� VLQJOH�
UHJLRQV�� 7KHUH� LV� KRZHYHU� D� FRPPRQ� WRXULVP�
SURPRWLRQ� DJHQF\�� (QLW�� (DFK� UHJLRQ� KDV� GLIIHUHQW�
ZD\V� RI� LQWHUSUHWLQJ� KLNLQJ� WRXULVP� DQG� KDV� LWV� RZQ�
OHJLVODWLRQ��9LD�$OSLQD� LV�RQH�RI� WKH� ILUVW�SURMHFWV� WKDW�
FDQ� UHDOO\� FUHDWH� D� TXDOLW\� VWUDWHJ\� DQG� VWDQGDUGV�
WKURXJKRXW�WKH�,WDOLDQ�$OSV��
6LQFH������WKHUH�KDV�EHHQ�D�ODZ�GHILQLQJ�WKH�PLVVLRQ�
RI� WKH� ,WDOLDQ� $OSLQH� &OXE� �&$,�� UHJDUGLQJ� WKH�
LQVWDOODWLRQ� RI� ZD\�PDUNV� DQG� VLJQSRVWV�� &$,�� ZLWK�
�������� PHPEHUV�� FRQVWLWXWHV� WKH� PRVW� LPSRUWDQW�
,WDOLDQ� FOLPEHUV¶� DQG� KLNHUV¶� DVVRFLDWLRQ�� ,Q� WKH� ����
\HDUV�RI�WKH�FOXE¶V�H[LVWHQFH��LW�KDV�FRQWULEXWHG�WR�WKH�
FUHDWLRQ�RI�JHQHUDWLRQV�RI�DOSLQLVWV�ZKR�KDYH�FOLPEHG�
DQG�VWXGLHG�WKH�PRXQWDLQV�ZRUOGZLGH��&$,�DOVR�FDUULHV�
RXW� DQ� HGXFDWLRQDO� IXQFWLRQ� E\� LQWURGXFLQJ� ODUJH�
QXPEHUV� RI� FLW\�GZHOOHUV� WR� WKH� PRXQWDLQV� DQG�
VXSSRUWLQJ� WKH� IRUPDWLRQ� RI� DQ� DFWXDO� KLNLQJ� DQG�
FOLPELQJ� FXOWXUH�� EDVLQJ� RQ� UHVSHFW� IRU� WKH�
HQYLURQPHQW� DQG� GHYHORSPHQW� RI� IUDWHUQLW\�
UHODWLRQVKLSV�� )URP� WKH� PRPHQW� RI� LWV� IRXQGDWLRQ� WR�
WRGD\� &$,� KDV� EHHQ� DEOH� WR� SURJUHVVLYHO\� WUDQVIRUP�
DQG�DGDSW�WR�WKH�FKDQJHV�WKDW�PDUNHG�,WDOLDQ�VRFLHW\��
)URP� DQ� DVVRFLDWLRQ� HOLWLVW� LQ� PDQ\� ZD\V� LW� EHFDPH�
PRUH�DQG�PRUH�RSHQ�WR�VRFLHW\�DQG�KDV�QRZ�HYROYHG�
LQWR�D�UHDO�PDVV�RUJDQL]DWLRQ��
,Q�������&$,�SODQQHG�D�QDWLRQDO�VLJQLQJ�VWDQGDUG��7KH�
VLJQ� LV� D� OLWWOH� UHG�ZKLWH�UHG� IODJ� ZLWK� VWDQGDUGLVHG�
GLUHFWLRQDO� DUURZV�� 7KLV� VWDQGDUG� KDV� EHHQ�
LPSOHPHQWHG� LQ� PDQ\� ,WDOLDQ� UHJLRQV� �DQG� LQ� WKHVH�
FDVHV�DOVR�LQWHJUDWHG�LQWR�UHJLRQDO�OHJLVODWLRQ��9HQHWR��
7�$�$�6��HWF���DQG�E\�VHYHUDO�ORFDO�VXEMHFWV��SXEOLF�DQG�
SULYDWH��&$,�KDV�DOVR� IL[HG� WUDLO�FRQVWUXFWLRQ�PHWKRGV�
DQG� PDLQWHQDQFH� VWDQGDUGV�� WR� HQVXUH� PLQLPXP�
HQYLURQPHQWDO� LPSDFW��7KH� ILUVW�PDUNHG�ORQJ�GLVWDQFH�
LWLQHUDU\� WR�DSSO\� WKLV�QHZ�FRQFHSW�ZDV�WKH�³6HQWLHUR�
,WDOLD´� �RIWHQ� IROORZHG� E\� 9LD� $OSLQD��� �����NP� RI�
SDWKV� WKURXJK�QRW�RQO\� WKH�$OSV�EXW�DOO�RI� WKH�,WDOLDQ�
PRXQWDLQV��

G�� 7KH�,WDOLDQ�PRXQWDLQV�DQG�
WKHLU�YLVLWRUV�

$W�ILUVW�JODQFH��D�PRXQWDLQ�UDQJH�OLNH�WKH�,WDOLDQ�RQHV�
PD\�KDYH�ORVW�LWV�IDVFLQDWLRQ��KDYLQJ�EHHQ�H[WHQVLYHO\�
GHVFULEHG� DQG� H[SORUHG� DOVR� LQ� LWV� PRVW� UHPRWH�
FRUQHUV�� +RZHYHU� ERWK� WKH� $OSV� DQG� WKH� $SHQQLQHV�
UHSUHVHQW� IRU� PDQ\� ,WDOLDQV� WKH� RQO\� ODUJH� VSDFH�
FRQFHGHG� WR� DGYHQWXUH� DQG� IDQWDV\�� 7RGD\�� IRU�
,WDOLDQV� DV�ZHOO� DV� WKH�&$,�PHPEHUV� WKHPVHOYHV�� WKH�
PRXQWDLQV�DUH�ILUVW�RI�DOO�YDVW�DUHD�LQ�ZKLFK�WKH\�PD\�
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UHGLVFRYHU� WKHLU� RULJLQV� DQG� WKHLU� UHODWLRQVKLS� WR�
QDWXUH�� +RZ� FDQ� HOVH� DUH� ZH� WR� LQWHUSUHW� WKH�
H[SDQVLRQ� RI� KLNLQJ�� QRW� VHHQ� DV� LQ� WKH� SDVW� DV� WKH�
ILUVW�VWDJH�WRZDUGV�WKH�FOLPELQJ�URXWHV��EXW�PRUH�DQG�
PRUH�DV�DQ�DFWLYLW\�SHU�VH��ZKLFK�FDQ�EH�EHJXQ�ZLWK�
DW� DQ\� DJH� �ZLWK� WKH� QHFHVVDU\� SUHFDXWLRQV�� DQG�� D�
IDFW� QRW� OHVV� LPSRUWDQW�� FDQ� EH� FRQWLQXHG� XS� WR� DQ�
DGYDQFHG� DJH"� 6LPLODUO\�� WKH� $SHQQLQH� DQG� VRXWKHUQ�
DUHDV� VHHP� WR� KROG� DQ� LPSRUWDQW� IXWXUH�� FXUUHQWO\��
HVSHFLDOO\� LQ� WKH� VRXWK�� KLNLQJ� DQG� DOSLQLVP� DUH� VWLOO�
DFWLYLWLHV� SDUWO\� UHVHUYHG� IRU� WKH� HOLWH�� EXW� DOO�
SUHFRQGLWLRQV� DUH� SUHVHQW� IRU� WKHLU� H[SDQVLRQ�� 7KH�
SRSXODWLRQ� VXUHO\� QHHGV� DQG� UHTXLUHV� LW�� DW� OHDVW�
SRWHQWLDOO\�� 7KH� H[LVWLQJ� IDFLOLWLHV� DUH� KRZHYHU�
REYLRXVO\� VWLOO� LQVXIILFLHQW� �WUDLO� V\VWHP�� KXWV� DQG�
ELYRXDFV�HWF����,W�LV�QRW�ZLWKRXW�UHDVRQ�WKDW�PRUH�WKDQ�
���� RI� WKH� &$,� PHPEHUV� IURP� WKH� VRXWK�FHQWUDO�
UHJLRQ�FRPSODLQ�RQ�WKH�VRUU\�VWDWH�RI�PDLQWHQDQFH�RI�
WUDLOV�DQG�PDUNLQJV��LQ�UHVSHFW�RI�WKH�QDWLRQDO�DYHUDJH�
RI������

H�� 7KH�LQWHQVLW\�RI�KLNLQJ�DQG�
PRXQWDLQHHULQJ�SUDFWLFHV�

7KH�&$,�PHPEHUV�JR�WR�WKH�PRXQWDLQV�YHU\�UHJXODUO\��
WDNLQJ�RQ�DQ�DYHUDJH�RI����WULSV�SHU�\HDU��7KHUH�LV�QR�
RIILFLDO� GDWD� RQ� WKH� RYHUDOO� SRSXODWLRQ�� EXW� D� UHFHQW�
VWXG\�FDUULHG�RXW�LQ�9HQHWR�UHJLRQ�VKRZHG�WKDW�DERXW�
����RI� WKH�HQWLUH�SRSXODWLRQ�ZHQW� WR� WKH�PRXQWDLQV�
PDNLQJ� DERXW� IRXU� RU� ILYH� H[FXUVLRQV� SHU� \HDU�� 7KH�
OLQNV�ZLWK�WKH�PRXQWDLQV�DPRQJ�&$,�PHPEHUV�LV�WKXV�
PXFK� VWURQJHU� WKDQ� IRU� WKH� SRSXODWLRQ� DV� D� ZKROH��
7KHVH� H[SHULHQFHV� GHFLGHGO\� OHDG� QRW� RQO\� WR� D�
YDOXDEOH� SK\VLFDO� ILWQHVV� EXW� DOVR� WR� D� GHHSHU�
NQRZOHGJH� RI� WKH� ODQG� DQG� WR� ILHOG� H[SHULHQFH��
+RZHYHU� D� QRQ�QHJOLJLEOH� IUDFWLRQ� RI� PHPEHUV� YLVLW�
WKH�PRXQWDLQV�OHVV�WKDQ�ILYH�WLPHV�D�\HDU���������$JH�
LV�D�PDMRU�IDFWRU��,W�LV�QRWDEOH��LQ�IDFW��WKDW�KLNHUV�RYHU�
ILIW\� \HDUV� RI� DJH� �RIWHQ� DOUHDG\� UHWLUHG�� JR� DQ�
DYHUDJH� RI� ��� WLPHV� D� \HDU� ZKLOH� WKH� \RXQJHU�
PHPEHUV� JR� DQ� DYHUDJH� RI� ��� WLPHV� DQG� WKRVH�
\RXQJHU� WKDQ� ��� \HDUV� ROG� DV� OLWWOH� DV� ��� WLPHV� SHU�
\HDU�� )URP� WKLV� SRLQW� RI� YLHZ�� LW� FDQ� FRQILGHQWO\� EH�
VWDWHG� WKDW�PRXQWDLQV� DUH� SOD\LQJ� D�PRUH� DQG�PRUH�
LPSRUWDQW�VRFLDO�IXQFWLRQ��SURYLGLQJ�OHLVXUH�DQG�ILWQHVV�
FRQYHUVDWLRQ�RSSRUWXQLWLHV�WR�WKH�ROGHU�SRSXODWLRQ��)RU�
PRXQWDLQHHUV�� WKH� VLWXDWLRQ� LV� GLIIHUHQW�� DW� OHDVW� LQ�
SDUWV�� ,QGHHG�� \RXQJHU� PRXQWDLQHHUV� DUH� WKRVH�
PDNLQJ� WKH� KLJKHU� QXPEHU� RI� FOLPEV� �PRXQWDLQHHUV�
XQGHU�WZHQW\�WDNH�RQ�DYHUDJH����WULSV�SHU�\HDU���,W�LV�
KRZHYHU�TXLWH� VXUSULVLQJ� WKDW�DPRQJ�ROGHU�PHPEHUV��
WKHUH� LV� QRW� D� VLJQLILFDQW� UHGXFWLRQ�RI� WKH� WLPH� VSHQW�
RQ� FOLPELQJ� URXWHV�� ,Q� RWKHU� WHUPV�� HYHQ� LI� WKH�
QXPEHU� RI� ROGHU� SHRSOH� SUDFWLFLQJ� DFWLYLWLHV�
GLPLQLVKHV�� WKRVH� ZKR� FRQWLQXH� WR� JR� WR� WKH�
PRXQWDLQV� WHQG� WR� LQFUHDVH� WKH� QXPEHU� RI� WULSV�
H[FXUVLRQV��GXH�RI�FRXUVH�WR�WKH�ODUJHU�DPRXQW�RI�IUHH�
WLPH�� ,W� LV� DOVR� LQWHUHVWLQJ� WR� QRWH� WKDW� WKH� DYHUDJH�
QXPEHU� RI� H[FXUVLRQV� LV� HVVHQWLDOO\� HTXDO� EHWZHHQ�
PHQ� DQG� ZRPHQ�� ERWK� DPRQJ� KLNHUV� DQG�
PRXQWDLQHHUV� DQG� WKLV� LQGLFDWHV� WKDW� LQ� IXWXUH� WKH�
IHPDOH�IUDFWLRQ�JRLQJ�WR�WKH�PRXQWDLQV�FRXOG�EHFRPH�
KLJKHU�DQG�KLJKHU��

I�� (YDOXDWLRQ�RI�WKH�WUDLOV�
IUHTXHQWDWLRQ�

,W� LV� FRPPRQ� NQRZOHGJH� WKDW� LQ� VRPH� SHULRGV� DQG�
VRPH� DUHDV�� WKH� IUHTXHQWDWLRQ� RI� KLNLQJ� WUDLOV� DQG�
FOLPELQJ�URXWHV�LV�YHU\�KLJK��)HZ�GDWD�DUH�UHTXLUHG�WR�
VKRZ� WKLV� SKHQRPHQRQ�� 2QH� VWXG\� IURP� &RUWLQD�
G¶$PSH]]R� LQGLFDWHG� WKDW� WKH� DSSUR[�� ���� VTXDUH�
NLORPHWUHV� ZLGH� 'RORPLWL� $PSH]]DQH� QDWXUH� SDUN�
UHFHLYHG� �������� YLVLWRUV� GXULQJ� $XJXVW� ������ $Q�
DYHUDJH�RI��������SHRSOH�ZDON�DORQJ�WKH�WXQQHOV�WUDLO�
RI� 0RQWH� 3DVXELR� LQ� WKH� SURYLQFH� RI� 9LFHQ]D� GXULQJ�
WKH� VXPPHU�PRQWKV��0RUH� WKDQ�������� YLVLWRUV�KDYH�
EHHQ� FRXQWHG� LQ� WKH� 0LV� YDOOH\� LQ� WKH� 'RORPLWL�
%HOOXQHVL� QDWXUH� SDUN�� ,W� VHHPHG� XVHIXO� WR� DVN� &$,�
PHPEHUV� IRU�WKHLU�RSLQLRQV�DERXW�WKLV��$Q�DYHUDJH�RI�
���� RI� WKRVH� LQWHUYLHZHG� VWDWHG� WKDW� WKH\� KDYH�
RFFDVLRQDOO\� HQFRXQWHUHG� DQ� H[FHVVLYH� QXPEHU� RI�
SHRSOH�RQ�WKHLU�H[FXUVLRQV��2I�FRXUVH��WKH�FRQFHSW�RI�
³WRR�PDQ\�SHRSOH´�LV�XQGRXEWHGO\�YHU\�VXEMHFWLYH�EXW�
VLQFH� VR� PDQ\� &$,� PHPEHUV� VWDWHG� LW�� WKHUH� LV�
HYLGHQFH� WKDW� WUDLOV� DQG� FOLPELQJ� URXWHV� RIWHQ� VXIIHU�
IURP�RYHUFURZGLQJ��7KH�SHUFHQWDJH�RI�FRPSODLQWV�RQ�
WKLV�SKHQRPHQRQ�LV�KLJKHVW�LQ�WKH�'RORPLWHV������LQ�
7UHQWLQR� $OWR� $GLJH� DQG� ���� LQ� 9HQHWR� DQG� )ULXOL�
9HQH]LD�*LXOLD��ZKLOH�� LQ� WKH� FRQWUDU\��PXFK� ORZHU� LQ�
WKH� $SHQQLQH� UHJLRQ� ����� LQ� &HQWUDO� DQG� 6RXWKHUQ�
,WDO\�DQG�,WDOLDQ�,VODQGV���&RPSODLQWV�RI�RYHUFURZGLQJ�
DUH�PRUH�SUHYDOHQW�DPRQJ�FOLPEHUV�������WKDQ�KLNHUV�
�������7KLV�FRXOG�EH�GXH�RQ�RQH�VLGH�WR�WKH�GLIIHUHQW�
DSSURDFK� WR� WKH� PRXQWDLQV� RI� ERWK� FDWHJRULHV�
�PRXQWDLQ�KLNLQJ� OHDGV� WR� D�KLJKHU� FRQYLYLDOLW\� DQG�D�
KLJKHU� WROHUDQFH� RI� HQFRXQWHULQJ� ODUJH� QXPEHUV� RI�
SHRSOH�� DQG� RQ� WKH� RWKHU� VLGH� WR� SULPDULO\� WHFKQLFDO�
SUREOHPV� �FURZGV� RQ� FOLPELQJ� URXWHV� FDQ� EH� WUXO\�
GDQJHURXV���
� ���������������������������������� � !#"

 ²�´ ³ ² º8ª�° ¯8© ªu¶u¶ ´ «  ²�´ ¸ © ¹D¶ ´ «

$ ² µ ´ ² Ç8» ¶8³I« ������ ������
Å ¯� ¶�° · ´ © «m¹D« ������ ������
% ¶u«%«W¶8ª'& ² ·�¯8Ç8» ¶¶�Ð�®3º ´ «m© ² ªu« ������ ( Á

Î )+*
�

, ¯8³I¯u¬8¶�° ² ° ¸ ¶° ´ ¯8© » « ����� �����
, ¯8³I¯u¬8¶�° ² ° ¸ ¶¶8ª Ã © ´ ² ª8³I¶8ª�° ������ ������

�
:KLOH�� LQ�PRVW� FDVHV� WKHUH� LV� D�QRWDEOH�XQDQLPLW\�RI�
RSLQLRQ� ZLWK� UHJDUG� WR� WKH� HQYLURQPHQWDO� SUREOHPV�
DQG� GDPDJH� WR� WKH� WUDLOV�� D� KLJKHU� SHUFHQWDJH� RI�
PRXQWDLQHHUV� FRPSODLQ� RI� OHVV� VDWLVI\LQJ� FOLPELQJ�
H[SHULHQFHV�� D� JRRG� ������� QRW� WR� EH� XQGHUVWDWHG��
KDYH�FODLPHG�WKDW�WKLV�PD\�OHDG�WR�VDIHW\�ULVNV��:KLOH�
LW� LV� QRW� WKLQNDEOH� WKDW� LQ� ,WDO\� RQH� PD\� UHVRUW� WR�
UHTXLULQJ� SD\PHQW� IRU� WKH� DFFHVV� WR� VRPH� FOLPELQJ�
URXWHV� �DV� LV� WKH� FDVH� LQ� VRPH� RWKHU� FRXQWULHV��� LW� LV�
FHUWDLQ� WKDW� LQ� WKH� QHDU� IXWXUH� WKH� TXHVWLRQ� RI�
LPSOHPHQWLQJ�VRPH�IRUP�RI�FRQWURO��DW�OHDVW�LQ�FHUWDLQ�
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PDVVLIV� DQG� LQ� FHUWDLQ� SHULRGV� RI� WKH� \HDU�� PD\� EH�
UDLVHG��
�,QIRUPDWLRQ� PDGH� DYDLODEOH� E\� FRQWULEXWLRQV� IURP�
0DUD� 7KLHQH� DQG� 7L]LDQR� 7HPSHVWD� ±� 8QLYHUVLW\� RI�
3DGXD��

J�� 5HIHUHQFHV��VHOHFWLRQ��
7L]LDQR� 7HPSHVWD� H� 0DUD� 7KLHQH�� (VFXUVLRQLVPR�
DOSLQR� H� JHVWLRQH� GHO� WHUULWRULR�� DOFXQH� LSRWHVL�
RSHUDWLYH�GL�ULFHUFD��3DGRYD��������
&RVWL� H� EHQHILFL� VRFLDOL� GHOO¶DWWLYLWj� HVFXUVLRQLVWLFD� HG�
DOSLQLVWLFD��5DSSRUWR� IUD�VHQWLHULVWLFD�H�VLFXUH]]D�GHJOL�
HVFXUVLRQLVWL�� LQ� $WWL� GHO� &RQYHJQR� 6HQWLHUL� DO� ELYLR"��
�������7UHQWR�������������7��7HPSHVWD��0��7KLHQH���
,O� FRQWULEXWR� GHOOH� DUHH� SURWHWWH� DOOR� VYLOXSSR�
HFRQRPLFR� GHOOD� PRQWDJQD�� XQR� VWXGLR� QHO� 3DUFR�
1DWXUDOH� GHOOH� 'RORPLWL� $PSH]]DQH�� �������� $WWL� GHO�
;;;9,,� &RQYHJQR� 6,'($� ³,QQRYD]LRQH� H� ULFHUFD�
QHOO¶DJULFROWXUD� LWDOLDQD´�� %RORJQD�� ��±������������ &��
3LUD]]ROL��HG����SS�����������7��7HPSHVWD��0��7KLHQH���
%HQHILWV�DQG�FRVWV�RI�PRXQWDLQHHULQJ�DQG�KLNLQJ�LQ�WKH�
(DVWHUQ� $OSV�� �������� LQ� $WWL� GHO� &RQYHJQR�
,QWHUQD]LRQDOH� 8,$$� ³%HQHILWV� DQG� &RVWV� RI�
0RXQWDLQHHULQJ� IRU� 5HJLRQV� DQG� &RPPXQLWLHV´� LQ�
&HOHEUDWLRQ� RI� WKH� ,<0� ������ ,VWLWXWR� 7UHQWLQR� GL�
&XOWXUD��7UHQWR��������������SS��������0��7KLHQH���
/D�SRSROD]LRQH�GHL�IUHTXHQWDWRUL�GHOOD�PRQWDJQD�H�JOL�
LQFLGHQWL� PRQWDQL� �������� 5HOD]LRQH� FRQFOXVLYD�

SURJHWWR� 5HJLRQH� 9HQHWR� ,QGDJLQH� ³5LVFKLR�
FDUGLRYDVFRODUH� QHOOH� DWWLYLWj� VSRUWLYH� QHOOH� DUHH�
PRQWDQH´���7HPSHVWD�7���0��7KLHQH���
'D�3R]]R�0���7HPSHVWD�7��H�7KLHQH�0����HG����7XULVPR�
H� DWWLYLWj� ULFUHDWLYH� D� &RUWLQD� G¶$PSH]]R� ��������
)2580��8GLQH��,6%1����������������
1RQ�SDUWLFLSDWLRQ�� GHPDQG� LQWHQVLW\� DQG� VXEVWLWXWLRQ�
HIIHFWV� LQ� DQ� LQWHJUDEOH� GHPDQG� V\VWHP�� WKH� FDVH� RI�
GD\�WULSV�WR�WKH�1RUWK�(DVWHUQ�$OSV����������&KDSWHU���
LQ� 7KH� QHZ� HFRQRPLFV� RI� RXWGRRU� UHFUHDWLRQ�� 1��
+DQOH\�� '�� 6KDZ� DQG� 5��:ULJKW� �HG���� (GZDUG� (OJDU�
SXEOLVKHU�� SS��������� �6FDUSD�� 5��� 7HPSHVWD�� 7��
7KLHQH�0����
/D� GRPDQGD� HVFXUVLRQLVWLFD� GHOOD� PRQWDJQD� YHQHWD��
XQ¶DQDOLVL� WUDPLWH� PRGHOOL� GL� FRQWHJJLR� FRQ� YDULDQ]D�
IOHVVLELOH�� �������� 5LYLVWD� GL� (FRQRPLD� $JUDULD�� Q���
�/9,,��� SS�������� �6FDUSD�� 5��� 7HPSHVWD� 7��� 7KLHQH�
0����
0HDVXULQJ� WKH� UHOHYDQFH� RI� YLVLWRUV¶� FRQJHVWLRQ�� DQ�
DSSOLFDWLRQ� WR� FOLPEHUV¶� VDWLVIDFWLRQ� LQ� 1RUWK� (DVWHUQ�
,WDOLDQ�$OSV����������&RQYHJQR�($(5(�����������������
%LOEDR��6SDLQ����(XJHQLR�0DUWLQ�-�/���0��7KLHQH���
/D� 0RQWDJQD� 9HQHWD� H� OD� 'RPDQGD� 5LFUHDWLYD� GHOOD�
3RSROD]LRQH�5HVLGHQWH���������LQ�$WWL�GHO�;/�&RQYHJQR�
6,'($� ³/D� /LEHUDOL]]D]LRQH� GHJOL� VFDPEL� GHL� SURGRWWL�
DJULFROL� WUD� FRQIOLWWL� HG� DFFRUGL�� LO� UXROR� GHOO¶,WDOLD´�� (��
'HIUDQFHVFR� �HG���� 8QLYHUVLWj� GHJOL� 6WXGL� GL� 3DGRYD��
����������������7HPSHVWD�7���0��7KLHQH���

�
�
��

'�� $''5(66(6�
��� $XVWULD�
D�� 1DWLRQDO�OHYHO�
1DWLRQDO�DFFRPPRGDWLRQ�DQG�FDWHULQJ�QHWZRUNV�
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) É�¿ 5¬8¯u«i° ¼ © ´ ° ¶�=	ªu¯�°�© ² ªu¯8» µu¯ ´ ¹uÎ ¯�° Ó ¼ ¼ ¼ Î ¬8¯u«i° ¼ © ´ ° ¶�¨�ªu¯�°�© ² ªu¯8» µu¯ ´ ¹uÎ ¯�° Ó&�ºu¬8¶8ªu½�¨�ªu¯�°�© ² ªu¯8» µu¯ ´ ¹uÎ ¯�°

F ¯ ´ °�ªu¶ ´ Çu¶�° ´ © ¶8Çu¶ E © ² «mµ ¸<O ´ ¶8ª8µu¯ ´ ¹B2 ´ ² 3u¶u« 1 ¯8» «%¶ ´ ° ¯8»@ ¯u¬8½)Çu¶ ´ ¬8«i° ´ ¯�3u¶ ¿ 9 ¿
Ó�.E¨65

9 ¿
4 Í ¸ H ´ © ªu¬8¶ ´ Çu¶ ´ ¬Í ± ( É

Ñ Á Ò À8À8À�Á�¿�Á8É 5 Á Ó Ä ± ( É
Ñ Á Ò À8À8À�Á�¿ (

4
9Q(Ç8© ² «mµ ¸ ¯u¶ ´ ¶8ª8µu¯ ´ ¹�=�¬ ´ ² «%«%¶u« ¼ ¯8» «%¶ ´ ° ¯8» Î ¯�° ÓÇ8© ² «mµ ¸ ¯u¶ ´ ¶8ª8µu¯ ´ ¹uÎ ¬ ´ ² «%«%¶u« ¼ ¯8» «%¶ ´ ° ¯8» Î ¯�°

1DWLRQDO�RUJDQLVDWLRQV�LQ�FKDUJH�RI�WRXULVP�
- «i° ¶ ´�´ ¶8© ® ¸ 1 ¶ ´ Ç8º8ªu¬Æ ¯ ´ ¬8¯ ´ ¶�° ¶8ªu«i° ´ Î�4mÓ�.E¨�4 Á ( Á 1

© ¶8ª
Í ± ( É

Ñ Á ÒR4 À<;�; 5�5 Á Ó Ä ± ( É
Ñ Á ÒB4 À<;�; 5�5 ¿�Áº ´ » ¯8º8Ç�=�¯8ºu«i° ´ © ¯)Î © ª� ² Ó ¼ ¼ ¼ Î ¯8ºu«i° ´ © ¯�¨ ° ² º ´ © «m³0Î ¯�°

E º8ªu½8¶u«m³:© ª8© «i° ¶ ´ © º8³o6H ´ 1 © ´ ° «%® ¸ ¯� °�º8ªu½?. ´ Çu¶8© °�Ñ Æ © ª8© «i° ´ · ² J ® ² ª ² ³�·�¯8ªu½ % ¯8Ç ² º ´ ÒÅ °�º8Çu¶8ª ´ © ªu¬S4mÓ�.E¨�4 Á 4�4 1 © ¶8ªÍ ± ( É
Ñ Á ÒB4 9

4�4 Á8Á0Á«%¶ ´ Ã © ®D¶�=	Ç8³ ¼ ¯)Î ¬ Ã Î ¯�° Ó ¼ ¼ ¼ Î Ç8³ ¼ ¯)Î ¬ Ã Î ¯�°
1 © ´ ° «%® ¸ ¯� ° «m¹D¯8³:³I¶ ´ Ñ Å ° ¯�° ¶:Ë ¸ ¯8³:Çu¶ ´Z² ZË ² ³:³I¶ ´ ®D¶uÒ1 © ¶u½)ªu¶ ´ Ï ¯8º8µ�° «i° ´ ¯�3u¶?5 É Ó�.E¨�4 Á ( À 1

© ¶8ª
Í ± ( É

Ñ Á Ò À ) Á ) Á8Á0Á Ó Ä ± ( É
Ñ Á Ò À ) Á ) Á8Á ¨ ¿8À�Á¼ ¹ ² ¶�= ¼ ¹ ² Î ¯�° Ó ¼ ¹ ² Î ¯�°

1DWLRQDO�KLNLQJ�QHWZRUNV�
- «i° ¶ ´�´ ¶8© ® ¸ © «%® ¸ ¶8ª/.Z» µu¶8ª Ã ¶ ´ ¶8© ª0Ñ .Zºu«i° ´ © ¯8ª/.Z» µ8© ªu¶:ËE» º8ÇuÒ Â ¶�.�01 © » ¸ ¶8» ³�¨ 2 ´ ¶8© » ¨ Å ° ´ ¯�3u¶�4 À Ó�.E¨65 Á 4 Á87 ª8ªu«mÇ ´ ºu®3¹Í ± ( É

Ñ Á Ò À 4 ¿0À ) À (:9
Ó Ä ± ( É

Ñ Á Ò À 4 ¿0À 9 À8À8¿<;²  �© ®D¶�=�¯8» µu¶8ª Ã ¶ ´ ¶8© ª)Î ¯�° Ó ¼ ¼ ¼ Î ¯8» µu¶8ª Ã ¶ ´ ¶8© ª)Î ¯�°
$ ¯�°�º ´  ´ ¶8º8ªu½8¶ - «i° ¶ ´�´ ¶8© ® ¸0Z© ¹%° ²�´ © ¯u¬8¯u«%«%¶?5�Ó�.E¨�4�4 À�Á 1 © ¶8ªÍ ± ( É

Ñ Á ÒB4 ; ) ¿�É�À�É (
Ó Ä ± ( É

Ñ Á ÒB4 ; ) ¿�É�À�É ( É
5«mºu«%¯8ª8ªu¯)Î ³I¯�° ° ¶u«'=	ªu¯�°�º ´  ´ ¶8º8ªu½8¶)Î ¯�° Ó ¼ ¼ ¼ Î ªu¯�°�º ´  ´ ¶8º8ªu½8¶)Î ¯�°

- «i° ¶ ´�´ ¶8© ® ¸ © «%® ¸ ¶ ´ Í ² º ´ © «i° ¶8ª8¹3» º8Ç - Í ME O ®3¹D¶ ´ «i° ´ ¯�3u¶�4�5�Ó�.E¨�4 Á 4 Á 1 © ¶8ªÍ ± ( É
Ñ Á ÒB4 À 4 ¿gÉC; (�(

Ó Ä ± ( É
Ñ Á ÒB4 À 4 ¿ 4�5 À 989<(D%¶8ª�° ´ ¯8» ¶�=0° ² º ´ © «i° ¶8ª8¹3» º8Ç)Î ¯�° Ó ¼ ¼ ¼ Î ° ² º ´ © «i° ¶8ª8¹3» º8Ç)Î ¯�°

1DWLRQDO�VXVWDLQDELOLW\�QHWZRUNV�
Ä ²�´ º8³ ¾ ³ ¼ ¶8» °�Ç8© » ½)º8ªu¬YÑ J ª Ã © ´ ² ª8³I¶8ª�° ¯8» J ½)ºu®D¯�°�© ² ªuÒ Å ¯8» DmÇ8º ´ ¬Ï ¶8» » Ç ´ º8ª8ªu¶ ´ «i° ´ Î É (

Ó�.E¨ À�Á�¿�Á Å ¯8» DmÇ8º ´ ¬Í ± ( É
Ñ Á ÒN5�5 ¿3È�;�Á (�(

¨ À<; 4 À Ó Ä ± ( É
Ñ Á ÒN5�5 ¿3È�;�Á (�(

¨ À<;)¿8¿ ²�´ º8³0Î «%¯8» DmÇ8º ´ ¬:=	º8³ ¼ ¶8» °�Ç8© » ½)º8ªu¬�Î ¯�° Ó ¼ ¼ ¼ Î º8³ ¼ ¶8» °�Ç8© » ½)º8ªu¬�Î ¯�°

Ä ²�´ º8³ ¾ ³ ¼ ¶8» °�Ç8© » ½)º8ªu¬YÑ J ª Ã © ´ ² ª8³I¶8ª�° ¯8» J ½)ºu®D¯�°�© ² ªuÒ 1 © ¶8ª.Z» «%¶ ´ Å ° ´ ¯�3u¶ ¿ 4mÓ�.E¨�4 ÁC;�Á 1 © ¶8ªÍ ± ( É
Ñ Á ÒB4 È ( Á�¿ (:9 Á

4mÓ Ä ± ( É
Ñ Á ÒB4 È ( Á�¿ (:9 Á

43¨ À 4 ²�´ º8³Q=	º8³ ¼ ¶8» °�Ç8© » ½)º8ªu¬�Î ¯�° Ó ¼ ¼ ¼ Î º8³ ¼ ¶8» °�Ç8© » ½)º8ªu¬�Î ¯�°
$ ¶�° D ¼ ¶ ´ ¹m¨ Å ¶ ´ Ã © ®D¶u«i° ¶8» » ¶ %�J . ,TJ Ì ±- .SÌ�¨RÌ)¶u¬)© ² ªu¯8» Çu¶ ´ ¯�°�º8ªu¬825³:Ç Ï Ó�.E¨�4 Á 4 Á 1 © ¶8ªÍ ± ( É

4 À 4 ¿ 4 À ) À ¨�4 ¿ Ó Ä ± ( É
4 À 4 ¿ 4 À ) À ¨�4 Á�© ½)» «%® ¸ ºu«i° ¶ ´ = ² ¶u¯ ´ Î ® ² Î ¯�° Ó ¼ ¼ ¼ Î » ¶u¯u½8¶ ´ ¨ ¯8ºu«i° ´ © ¯)Î ¯�°

- «i° ¶ ´�´ ¶8© ® ¸ © «%® ¸ ¶u« ¾ ³ ¼ ¶8» ° D%¶8© ® ¸ ¶8ª�6H ´ Í ² º ´ © «m³:ºu«mÇu¶�° ´ © ¶8Çu¶Ñ .Zºu«i° ´ © ¯8ª J ® ² » ² ¬)© ®D¯8» % ¯8Çu¶8»3 ²�´ Í ² º ´ © «m³IÒE º8ªu½8¶u«m³:© ª8© «i° ¶ ´ © º8³o6H ´ % ¯8ªu½�¨�º8ªu½ Ä ²�´ «i° ¼ © ´ ° «%® ¸ ¯� ° Ó ¾ ³ ¼ ¶8» °º8ªu½ 1 ¯u«%«%¶ ´ ¼ © ´ ° «%® ¸ ¯� ° Ó Å °�º8Çu¶8ª8Çu¯u«i° ¶8© À Ó�.E¨�4 Á 4 Á 1 © ¶8ªÍ ± ( É
¨�43¨ À 4 À8¿8¿ 4�5 ( ;

Ó Ä Î ± ( É
¨�43¨ À 4 À8¿8¿ 9

5
(
)«mºu«%¯8ª8ªu¶)Î ® ¸ » ¯8ª�=	Ç8³:º)Î ¬ Ã Î ¯�° Ó ¼ ¼ ¼ Î º8³ ¼ ¶8» ° D%¶8© ® ¸ ¶8ª)Î ¯�°

J ® ² ¨ Í ² º ´, © ¶� ¶8ª8Çu¯u® ¸ ¬8¯u«%«%¶ É 5 ÈiÉ Ó�.E¨�4�4 À�Á 1 © ¶8ªÍ ± ( É
¨�43¨ ; ) ¿�ÉC; 9�9

Ó Ä ± ( É
¨�43¨ ; 4 ¿ ) 9 ;

)ª��© =	ª��© Î ¯�° Ó ¼ ¼ ¼ Î ¶u® ² ¨ ° ² º ´ Î ²�´ ¬
7 ª�° ¶ ´ ¶u«%«%¶8ªu«%¬8¶8³I¶8© ªu«%® ¸ ¯� ° Å ¯8ª� ° ¶ Æ ² Ç8© » © ° O °�Ñ�® ² ³:³:º8ª8© ° · ² © ª�° ¶ ´ ¶u«i° « ² ª:« ²  °�³ ² Ç8© » © ° ·�ÒM�» ² «i° ¶ ´ ¬8¯u«%«%¶ ¿ Ó�.E¨65 ;)À�Á , ²�´ ª8Ç8© ´ ªÍ ± ( É�À8À 9 ¿gÉC;

5
9 ;
4�U Ä ± ( É�À8À 9 ¿gÉC;

5
9 ;
4V)© ¬)³ ² Ç8© » =	Ç8ºu« ²  �© ®D¶)Î ¯�° Ó ¼ ¼ ¼ ¿ Î Ã ² » Î ¯�° È © ¬)³ ² Ç8© » È ¸ ² ³I¶)Î ¸ °�³

E ¶u«i° F�´ ¯u®%°�© ®D¶ J Ð�¯8³:µ8» ¶u« Ê2 ´ H8ªu¶ Ï ¯8ªu½YÑ�¬ ´ ¶u¶8ª ¸ ¯8ªu½8Ò2¶8³I¶8© ªu½8¶ Å ¯u¯8» Çu¯u® ¸ Ó�® È�² ËSÎ , ¶8º�°�© ªu¬8¶ ´ Ó Ï ² ° ¶8» E © ´ ¹D¶8ª ¸ ² Ï ¯8» ½ ¼ ¶u¬ É 4 ¿ ÎC.E¨ À 9 À ( Å
¯u¯8» Çu¯u® ¸ ¨ Ï © ª�° ¶ ´ ¬)» ¶8³:³Í ± ( É

Ñ Á ÒN5 À (
4�5 ¿8À 9

Î Ä ± ( É
Ñ Á ÒN5 À (

4 ; ( ;)¿¼ ¼ ¼ Î ¶u® ² ¨ ° ² º ´ Î ²�´ ¬ È © ª� ²�È ¼XW 4 Á8ÁC; ( W
½8¶)Î ¸ °�³:»

Y ¨ F » ºu«�M�» ¶8© ª ¼ ¯8» «%¶ ´ ° ¯8»M�» ¶8© ª ¼ ¯8» «%¶ ´ ° ¯8»�Z Í ² º ´ © «m³:ºu«%Ó 7 ³ 1 ¯8» «%¶ ´ ¸ ¯8ºu«%Ó , ¨; 9 À
5 ; Ï © ´ «%® ¸ ¶u¬8¬Í ± ( É
¨ À8À 4 9 À

4�4
( Á
Ó Ä Î ± ( É

¨ À8À 4 9
¨ À 4�4 ( ¿

4¹ ¼ ° W ° ² º ´ © «m³:ºu«'= Ã ² » Î ¯�° Ó ¼ ¼ ¼ Î ¹3» ¶8© ª ¼ ¯8» «%¶ ´ ° ¯8» Î ® ² ³
Ì)¯8©   ¶8© «%¶8ª Ä > ´ ½8¶ ´ º8ªu¬8«mµ ´ ¶8© «�Ñ F�´ ² ³ ² °�© ² ª0µ ´ © D%¶uÒ$ ¯�°�º ´  ²�´ º8³ 1 ¶8© «%«%¶8ªu«%¶u¶uÓ�® È�² 1 ¶8© «%«%¶8ªu«%¶u¶ 7 ª� ²�´ ³I¯�°�© ² ªuÓ�.E¨)
9
5 ¿ 1 ¶8© «%«%¶8ªu«%¶u¶Í ± ( É

¨
(:9
4 É ¨ ¿8¿8¿�Á8Á Ó Ä Î ± ( É

¨
(:9
4 É ¨ ¿8¿8¿�Á (�(¼ ¶8© «%«%¶8ªu«%¶u¶�=�®D¯ ´ ª8© ®D¯)Î ²�´ Î ¯�°

Ì)¶u¬)© ² ªu¯8» ³I¯ ´ ¹D¶ $ ¯�°�© ² ªu¯8» µu¯ ´ ¹ Ï ² ¸ ¶ Í ¯8ºu¶ ´ ª0Ñ ´ ¶u¬)© ² ªu¯8»3° ´ ¯u½8¶³I¯ ´ ¹DÒ.SÌ:2 J[$ ¯�°�© ² ªu¯8» µu¯ ´ ¹ ´ ¶u¬)© ² ª Ï ² ¸ ¶ Í ¯8ºu¶ ´ ªuÓ�® È�²E ¶<Dm© ´ ¹D«mÇu¯8ºu¶ ´ ª8¹D¯8³:³I¶ ´ Ó Å ¯u¯8»  ¶8» ½)ªu¶ ´ «i° ´ Î 9
Ó�.E¨ À 9 Á8Á?P

¶8» »�¯8³ Å ¶u¶Í ± ( É
¨65 À ( ¿

¨
9 ¿�É

) É ¨ ¿ 5�Ó Ä Î ± ( É
¨65 À ( ¿

¨
9 ¿�É

) É ¨ É8Á²  �© ®D¶�=	ªu¯�°�© ² ªu¯8» µu¯ ´ ¹ ´ ¶u¬)© ² ª)Î ® ² Î ¯�° Ó ¼ ¼ ¼ Î ªu¯�°�© ² ªu¯8» µu¯ ´ ¹ ´ ¶u¬)© ² ª)Î ¯�°
J ® ² » ² ¬)© ®D¯8» % ¯8Çu¶8»3 ²�´ .Z» µ8© ªu¶ Ï º�° «, ¶8º�° «%® ¸ ¶ ´ .Z» µu¶8ª Ã ¶ ´ ¶8© ªuÓ F�² «i°  ¯u® ¸ À�Á8Á�¿�Á8Á, ¨ ;�Á ) 9 ¿ Æ

H8ªu® ¸ ¶8ª
Í ± (

)�¨ ; )�¨�4 ( Á8Á8É
¨ Á Ó Ä Î ± (

)�¨ ; )�¨�4 ( Á8Á8É
¨
9
4© ª� ² =�¯8» µu¶8ª Ã ¶ ´ ¶8© ª)Î ½8¶uÓ ¼ ¼ ¼ Î ¯8» µu¶8ª Ã ¶ ´ ¶8© ª)Î ½8¶

\ - «i° ¶ ´�´ ¶8© ® ¸ © «%® ¸ ¶ ´ .Z» µu¶8ª Ã ¶ ´ ¶8© ªuÓ 1 © » ¸ ¶8» ³�¨ 2 ´ ¶8© » ¨ Å ° ´ ¯�3u¶�4 À Ó�.E¨5 Á 4 Á87 ª8ªu«mÇ ´ ºu®3¹Í ± ( É�À
4 ¿0À ) À (:9

Ó Ä ± ( É�À
4 ¿0À 9 À8À8¿<;²  �© ®D¶�=�¯8» µu¶8ª Ã ¶ ´ ¶8© ª)Î ¯�° Ó ¼ ¼ ¼ Î ¯8» µu¶8ª Ã ¶ ´ ¶8© ª)Î ¯�°

¾ ³ ¼ ¶8» ° «m© ¶u¬8¶8» % º8ªu¬8¯8º0Ñ�¶u® ² » ² ¬)© ®D¯8»�» ¯8Çu¶8» ÒÄ ¶ ´ © ¶8ª ´ ¶u¬)© ² ª % º8ªu¬8¯8ºuÓ F�² «i°  ¯u® ¸ 4')8Ó�.E¨ À8À<;)¿ % º8ªu¬8¯8ºÍ ± ( É
Ñ Á ÒN5 (:9�9 ;

) ;�;© ª� ² =	» º8ªu¬8¯8º)Î ªu¶�° Ó ¼ ¼ ¼ Î » º8ªu¬8¯8º)Î ® ² Î ¯�°
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¾ ³ ¼ ¶8» ° «m© ¶u¬8¶8» Í © ´ ² » ¨ Å Hu½�°�© ´ ² »�Ñ�¶u® ² » ² ¬)© ®D¯8»�» ¯8Çu¶8» Ò.Z³�°S½8¶ ´ Í © ´ ² » ¶ ´ % ¯8ªu½8¶u« ´ ¶u¬)© ¶ ´ º8ªu¬C]#.�½8¯8³I¬8¯u«%«%¶ ¿ ¯uÓ�.E¨65 Á�¿�Á7 ª8ªu«mÇ ´ ºu®3¹Í ± ( É
¨ À 4 ¿ ¨ À�ÁC; ¨ É�¿ 5 ¿ Ó Ä Î ± ( É

¨ À 4 ¿ ¨ À�ÁC; ¨ É�¿ 5 À¬�Î  ² ¶u¬8¶ ´ =0°�© ´ ² » Î ¬ Ã Î ¯�°

E�� 5HJLRQDO�OHYHO�
5HJLRQDO�RUJDQLVDWLRQV�LQ�FKDUJH�RI�WRXULVP�
SURPRWLRQ��0 ²�´ ¯8» Çu¶ ´ ¬ Ê 0 ²�´ ¯ ´ » Çu¶ ´ ¬ Í ² º ´ © «m³:ºu«%Ó E ¯ ¸ ª ¸ ²  «i° ´ ¯�3u¶�4 (

Ó�.E¨65C) Á 4E ´ ¶u¬8¶8ª<DÍ ± ( É
Ñ Á Ò À8À 9<(8( ¿8À8¿8ÀgÁ

Ó Ä ± ( É
Ñ Á Ò À8À 9<(8( ¿8À8¿8À0À© ª� ² = Ã ° ² º ´ Î ¯�° Ó ¼ ¼ ¼ Î Ã ²�´ ¯ ´ » Çu¶ ´ ¬�¨ ° ² º ´ © «m³:ºu«�Î ¯�°

Í © ´ ² » Ê Í © ´ ² » 1 ¶ ´ Ç8º8ªu¬8Ó Æ ¯ ´ © ¯�¨ Í ¸ ¶ ´ ¶u«m© ¶8ª�¨ Å ° ´ Î À8À Ó�.E¨65 Á 4 Á7 ª8ªu«mÇ ´ ºu®3¹Í ± ( É
Ñ Á Ò À 4 ¿ 9 ¿ 9 ¿

Ó Ä ± ( É
Ñ Á Ò À 4 ¿ 9 ¿ 9 ¿ 9© ª� ² =0°�© ´ ² » Î ¯�° Ó ¼ ¼ ¼ Î °�© ´ ² » Î ¯�°

Å ¯8» DmÇ8º ´ ¬ Ê Å ¯8» DmÇ8º ´ ¬8¶ ´ % ¯8ªu½ Í ² º ´ © «m³:ºu«%Ó F�² «i°  ¯u® ¸ 4mÓ�.E¨ À�É8Á8ÁÏ ¯8» » ¼ ¯8ªu¬Í ¶8» ¶� ² ª ± ( É
Ñ Á ÒN5�5 ¿ 5�5 ;�; Ó Ä ± ( É

Ñ Á ÒN5�5 ¿ 5�5 ;�; 5�5© ª� ² =�«%¯8» DmÇ8º ´ ¬8¶ ´ » ¯8ªu½�Î ® ² ³IÓ ¼ ¼ ¼ Î «%¯8» DmÇ8º ´ ¬8¶ ´ » ¯8ªu½�Î ® ² ³
Â Çu¶ ´ >�«i° ¶ ´�´ ¶8© ® ¸ Ê Â Çu¶ ´ >�«i° ¶ ´�´ ¶8© ® ¸ Í ² º ´ © «m³:ºu«%Ó Å ® ¸ © » » ¶ ´ «i° ´ ¯�3u¶ À�Á Ó.E¨
( Á
4 Á % © ª<DÍ ± ( É
Ñ Á Ò 9 É�¿

5 Á8Á�¿8¿ 4mÓ Ä ± ( É
Ñ Á Ò 9 É�¿

5 Á8Á�¿8¿�Á° ² º ´ © «m³:ºu«'=	» ° ² Î ¯�° Ó ¼ ¼ ¼ Î » ° ² Î ¯�°
Å ° ¶8© ¶ ´ ³I¯ ´ ¹ Ê Å ° ¶8© ´ © «%® ¸ ¶ Í ² º ´ © «m³:ºu«^25³:Ç Ï Ó Å °=Î F ¶�° ¶ ´Ï ¯8º8µ�° «i° ´ ¯u«%«%¶ ¿ ( É

Ó�.E¨ ;�Á ( ¿
2 ´ ¯<DÍ ± ( É

Ñ Á Ò É 4�5 ( Á8Á8É8Á
Ó Ä ± ( É

Ñ Á Ò É 4�5 ( Á8Á8É8É8Á© ª� ² =�«i° ¶8© ¶ ´ ³I¯ ´ ¹uÎ ® ² ³IÓ ¼ ¼ ¼ Î «i° ¶8© ¶ ´ ³I¯ ´ ¹uÎ ® ² ³
M O ´ ª�° ¶8ª Ê M O ´ ª�° ¶8ª 1 ¶ ´ Ç8º8ªu¬82¶u«m³:Ç Ï Ó�Ë�¯u«m© ª ² µ8» ¯�° DQ4mÓ�.E¨ ) ¿8¿�Á0�¶8» ½8¶8ª
Í ± ( É

Ñ Á Ò (
5 É0É8Á8Á8Á Ó Ä ± ( É

Ñ Á Ò ( ¿ 9<( À8¿
4 Á8Á�À�Á© ª� ² =	¹D¯u¶ ´ ª�° ¶8ª)Î ¯�° Ó ¼ ¼ ¼ Î ¹D¯u¶ ´ ª�° ¶8ª)Î ¯�°

5HJLRQDO�RUJDQLVDWLRQV�LQ�FKDUJH�RI�KLNLQJ�
LWLQHUDULHV��/DQGHVUHJLHUXQJ�0 ²�´ ¯ ´ » Çu¶ ´ ¬ Ê .Z³�°S½8¶ ´ 0 ²�´ ¯ ´ » Çu¶ ´ ¬8¶ ´ % ¯8ªu½8¶u« ´ ¶u¬)© ¶ ´ º8ªu¬8Ó0 ²�´ ¯ ´ » Çu¶ ´ ¬8¶ ´ 1 ¯8ªu½8¶ ´ ¼ ¶u¬8¶8¹ ² ª<D%¶8µ�° Ó , 7 Æ ¯8ª� ´ ¶u½�M ² µ� Ó.ZÇ�° ¶8© » º8ªu¬	Ì)¯8º8³:µ8» ¯8ª8º8ªu¬Yº8ªu½ E ¯8º ´ ¶u® ¸ ° Ó�.E¨65C) Á8Á E ´ ¶u¬8¶8ª<DÍ ± ( É

Ñ Á Ò À8À 9<( À
4�4 ¿ 9

4�4')8Ó Ä ± ( É
Ñ Á Ò À8À 9<( È%À

4�43¨ ) ¿ 9
4') À³I¯8ª� ´ ¶u½�Î ¹ ² µ�6= Ã ²�´ ¯ ´ » Çu¶ ´ ¬�Î ¯�°

Í © ´ ² » Ê .Z³�°S½8¶ ´ Í © ´ ² » ¶ ´ % ¯8ªu½8¶u« ´ ¶u¬)© ¶ ´ º8ªu¬8Ó Í © ´ ² » ¶ ´ E ¶ ´ ¬�¨�º8ªu½1 ¯8ªu½8¶ ´ ¼ ¶u¬8¶8¹ ² ª<D%¶8µ�° Ó�.Z³�°S½8¶ ´ Í © ´ ² » ¶ ´ % ¯8ªu½8¶u« ´ ¶u¬)© ¶ ´ º8ªu¬8Ó�.ZÇ�°=ÎÅ µ ²�´ ° Ó Ï Ì Æ ¯u¬�Î Ä ´ © ¶u½)» % ºu½8¶u«%® ¸ ¶ ´ Ó 1 © » ¸ ¶8» ³�¨ 2 ´ ¶8© » ¨ Å ° ´ ¯�3u¶�4 9
Ó�.E¨Î 5 Á�¿�Á87 ª8ªu«mÇ ´ ºu®3¹Í ± ( É
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Å ¯8» DmÇ8º ´ ¬ Ê .Z³�°S½8¶ ´ Å ¯8» DmÇ8º ´ ¬8¶ ´ % ¯8ªu½8¶u« ´ ¶u¬)© ¶ ´ º8ªu¬8Ó Å ¯8» DmÇ8º ´ ¬8¶ ´E ¶ ´ ¬�¨�º8ªu½ 1 ¯8ªu½8¶ ´ ¼ ¶u¬8¶8¹ ² ª<D%¶8µ�° Ó�.ZÇ�° ¶8© » º8ªu¬S4 À 1 © ´ ° «%® ¸ ¯� ° ÓÍ ² º ´ © «m³:ºu«�º8ªu½ J ªu¶ ´ ¬)© ¶uÓSÌ)¶� ¶ ´ ¯�°X4 À3ÈiÁ ( Í ²
º ´ © «m³:ºu«%Ó�.E¨ À�Á 4 ÁÅ ¯8» DmÇ8º ´ ¬8Ó F�² «i°  ¯u® ¸ À8¿ 9Í ± ( É

Ñ Á ÒN5�5 ¿Q;�Á ( ¿gÉ 9
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Ó Í ± ( É
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Ñ Á Ò É 4�5 ; 9�9 ¿8¿

5#4mÓ Ä ± ( É
Ñ Á Ò É 4�5C) ; 9�9 ¿�Á8ÁC;³I¯8ª� ´ ¶u½�Î µ ² ¶u¬)» =�«i°�³:¹uÎ ¬ Ã Î ¯�°

M O ´ ª�° ¶8ª Ê .Z³�°S½8¶ ´ M O ´ ª�°�ªu¶ ´ % ¯8ªu½8¶u« ´ ¶u¬)© ¶ ´ º8ªu¬8ÓÍ ² º ´ © «m³:ºu«mÇu¶u¯8º� ° ´ ¯u¬�° ¶ ´ Ó , ´ Î Ï ¯8ª8ªu¶u« Å » ¯8³I¯8ª8© ¬8Ó�.ZÇ�° ¶8© » º8ªu¬ ¿�Á ¨% ¯8ªu½8¶u«mµ8» ¯8ª8º8ªu¬8Ó 1 º8»  ¶8ªu¬8¯u«%«%¶�4 É Ó�.E¨ ) Á�¿�Á M�» ¯u¬8¶8ª��º ´ °Í ± ( É
Ñ Á Ò (

5 É�À�É 5 É�¿�Á�À 4mÓ Ä ± ( É
Ñ Á Ò (

5 É�À�É 5 É�¿�Á8Á 9

5HJLRQDO�RUJDQLVDWLRQV�LQ�FKDUJH�RI�FRPPHUFH��
VHUYLFHV�DQG�LQGXVWU\��:LUWVFKDIWVNDPPHU�0 ²�´ ¯ ´ » Çu¶ ´ ¬ Ê 1 © ® ¸ ªu¶ ´ ¬8¯u«%«%¶Q)8Ó�.E¨65 ;�Á8Á Ä ¶8» ½)¹3© ´ ® ¸Í ± ( É

Ñ Á Ò À8À8¿8¿gÉ8Á�Àµ ´ ¯u¶u«m© ½)© º8³Q= ¼ ¹ Ã Î ¯�° Ó ¼ ¹ ² Î ¯�° È Ã » Çu¬
Í © ´ ² » Ê Æ ¶8© ª ¸ ¯ ´ ½8«i° ´ ¯�3u¶�4 (
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¯8» DmÇ8º ´ ¬Í ± ( É
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Â Çu¶ ´ >�«i° ¶ ´�´ ¶8© ® ¸ Ê Ï ¶u«%«%¶8ª8µ8» ¯�° D É Ó�.E¨ ( Á

4 Á % © ª<DÍ ¶8» ¶� ² ª ± ( É
Ñ Á Ò À ) Á ) Á )¼ © ´ ° «%® ¸ ¯� ° «m¹D¯8³:³I¶ ´ = ¼ ¹ ²�² ¶)Î ¯�° Ó ¼ ¹ ² Î ¯�° È�²�² ¶
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M O ´ ª�° ¶8ª Ê J º ´ ² µu¯8µ8» ¯�° DQ4.E¨ ) Á�¿ 4QM�» ¯u¬8¶8ª��º ´ °Í ± ( É
Ñ Á Ò À ) Á ) Á (¼ © ´ ° «%® ¸ ¯� ° «m¹D¯8³:³I¶ ´ = ¼ ¹3¹uÎ ²�´ Î ¯�° Ó ¼ ¹ ² Î ¯�° È ¹%°�ª

F�� /RFDO�OHYHO�
/RFDO�RUJDQLVDWLRQV�LQ�FKDUJH�RI�VXVWDLQDEOH�
GHYHORSPHQW�DQG�WKH�HQYLURQPHQW�0 ²�´ ¯ ´ » Çu¶ ´ ¬ Ê% . ¿ 4B0 ²�´ ¯ ´ » Çu¶ ´ ¬8Ó E H ´ ² 6H ´aP º8¹3º8ª� ° «i ´ ¯u¬8¶8ªuÓ 1 ¶8© ¸ ¶ ´ «i° ´ Î ¿8¿ Ó�.E¨5C) Á8Á E ´ ¶u¬8¶8ª<DÍ ± ( É

Ñ Á Ò À8À 9 À0À
4�4 ¿�Á 5 Á�À Ó Ä ± ( É

Ñ Á Ò À8À 9<( À
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%�J . ,TJ Ì[0 ²�´ ¯ ´ » Çu¶ ´ ¬8Ó J ª�° ¼ © ®3¹3» º8ªu¬8« Ã ¶ ´ ¶8© ª $ ¯�°�º ´ ¨�º8ªu½M�º8» °�º ´ ¶ ´ Çu¶/0 ²�´ ¯ ´ » Çu¶ ´ ¬8Ó�.E¨65 9 ;�Á Å
® ¸ ´ º8ªu«Í ± ( É

Ñ Á Ò À8À8À 5 9 ¿
4 É�¿ 4 9

Ó Ä ± ( É
Ñ Á Ò À8À8À 5 9 ¿

4 É�¿ )» ¶u¯u½8¶ ´ =	» ¶u¯u½8¶ ´ ¨ Ã » Çu¬�Î ¯�° Ó ¼ ¼ ¼ Î » ¶u¯u½8¶ ´ ¨ Ã » Çu¬�Î ¯�°
Í © ´ ² » Ê% . ¿ 43¨ % ¶8© ° «i° ¶8» » ¶uÓ E ´ © Ð�ªu¶ ´ «i° ´ ¯�3u¶ Á�¿ Ó�.E¨65 Á�¿�Á87 ª8ªu«mÇ ´ ºu®3¹Í ± ( É

Ñ À 4 ¿ Ò À�ÁC;�É ( ; (
Ó Ä ± ( É

Ñ Á Ò À 4 ¿0À�ÁC;�É (
)�)¯u¬8¶8ªu½8¯�¨ °�© ´ ² » =0°�© ´ ² » Î ¬ Ã Î ¯�° Ó ¼ ¼ ¼ Î ¯u¬8¶8ªu½8¯�¨ °�© ´ ² » Î ¯�°

%�J . ,TJ Ì[.Zº�3u¶ ´  ¶ ´ ªuÓSÌ)¶u¬)© ² ªu¯8» ¶8ª�° ¼ © ®3¹3» º8ªu¬?.Zº�3u¶ ´  ¶ ´ ªuÓ�.E¨65�5 Á8ÁF �» ¯u® ¸Í Î ± ( É
Ñ Á Ò À 5 9 ¿

5 ¿�ÉC; 9Ã ¶ ´ ¶8© ª)Î ´ ¶u¯�=�¯ ² ª)Î ¯�°
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%�J . ,TJ Ì E ¶<Dm© ´ ¹ 7 ³I«i° ÓSÌ)¶u¬)© ² ªu¯8» ¶8ª�° ¼ © ®3¹3» º8ªu¬ E ¶<Dm© ´ ¹ 7 ³I«i° Ó�.E¨5
( ¿ ( Å

© » D
Í ± ( É

Ñ Á ÒN5�5 ( ¿ ( ¿gÁ 9
)
(
Ó Ä ± ( É

Ñ Á Ò À8¿ 5 É�¿�Á 4 É (
4
(¼ ¹ ´ ¯u¶8º�°�» ¶ ´ =	µ8» © ªu¶)Î ¯�°

Å ¯8» DmÇ8º ´ ¬ Ê% . ¿ 4I¨a.Z³�°S½8¶ ´ Å ¯8» DmÇ8º ´ ¬8¶ ´ % ¯8ªu½8¶u« ´ ¶u¬)© ¶ ´ º8ªu¬8Ó�.ZÇ�° ¶8© » º8ªu¬S4�5¾ ³ ¼ ¶8» ° «%® ¸ º�° D%Ó Æ © ® ¸ ¯u¶8» ¨ F ¯u® ¸ ¶ ´ ¨ Å ° ´ ¯�3u¶ É 5�Ó�.E¨ À�Á�¿�Á Å ¯8» DmÇ8º ´ ¬Í ± ( É
Ñ Á ÒN5�5 ¿Q;�Á ( ¿ (:9 ÉC;Ä ± ( É
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4�5
9³I¯ ´ ¹3ºu«�Î ¬ ´ ¯u¬8¬8¯8Çu¶ ´ =�«%¯8» DmÇ8º ´ ¬�Î ¬ Ã Î ¯�° Ó ¼ ¼ ¼ Î «%¯8» DmÇ8º ´ ¬�Î ¬ Ã Î ¯�°

%�J . ,TJ Ì Å ¯8» DmÇ8º ´ ¬8¶ ´ Å ¯u¯8» ¯u® ¸ ° ¯8» Ó % .#2 Å ¯8» DmÇ8º ´ ¬8¶ ´ Å ¯u¯8» ¯u® ¸ ° ¯8» Ó�.E¨À 9
5 Á Å ¯u¯8»  ¶8» ½8¶8ªÍ Î ± ( É

5 À<;)¿ 9 À
4 ; 9

Ó Ä Î ± ( É
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4 ; 9° ¸ ¶8Çu¯�=�«mÇu¬�Î ¯�°
%�J . ,TJ Ì F�² ªu¬8¯8ºuÓ % ¶8Çu¶8ªu«�Î 1 ¶ ´ ° F�² ªu¬8¯8ºuÓ�.E¨ À8À�Á8ÁE © «%® ¸ ²  « ¸ ²  ¶8ªÍ ± ( É

Ñ Á ÒN5 (
5 ¿gÉ8É8Á8É8Á0É�À Ó Ä ± ( É

Ñ Á ÒN5 (
5 ¿gÉ8É8Á8É8Á0É (´ ¶u¬)© ² ªu¯8»  ²�´ º8³Q=�¯ ² ª)Î ¯�° Ó ¼ ¼ ¼ Î ´ ¶u¬)© ² ªu¯8»  ²�´ º8³�¨�µ ² ªu¬8¯8º)Î ²�´ ¬

%�J . ,TJ Ì Í ¶8ª8ªu¶8ªu¬8¯8ºuÓ�.E¨ À ( Á8Á Ï
¯8» » ¶8© ª

Í ± ( É
Ñ Á ÒN5 ¿ ( À 9 Á8Á�À�Á�À
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Ó Ä ± ( É
Ñ Á Ò 9 É�¿ 9�9 ¿�Á
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Í ± ( É
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Ñ Á Ò É8É8É�¿ 5 ¿ ) ¿8¿ Ó Ä ± ( É
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%�J . ,TJ Ì Å ° ¶8© ´ © «%® ¸ ¶u« Å ¯8» Dm¹D¯8³:³I¶ ´ ¬)º�° Ó�.E¨ ; )�) Á E ¯u½?.Zºu«%«%¶u¶± ( É
Ñ Á Ò É 5 ¿8¿0À8¿8À 4�4 Á Ó ± ( É
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Ñ Á Ò É ( À8¿Q; ( À

4 Á´ ³0Î « ¼ =�¯ ² ª)Î ¯�°
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Ó Ä ± ( É
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4
9
¨
(Ç8© ² «mµ ¸ ¯u¶ ´ ¶8ª8µu¯ ´ ¹�=�¬ ´ ² «%«%¶u« ¼ ¯8» «%¶ ´ ° ¯8» Î ¯�°

Ì ÆeE ´ ¶u¬8¶8ª<D%¶ ´ ¼ ¯8» ½8ÓSÌ)¶u¬)© ² ªu¯8» ¶8ª�° ¼ © ®3¹3» º8ªu¬ E ´ ¶u¬8¶8ª<D%¶ ´ ¼ ¯8» ½25³:Ç Ï Ó 7 ³:µ8º8» «fD%¶8ª�° ´ º8³ E ´ ¶u¬8¶8ª<D%¶ ´ ¼ ¯8» ½8Ó#2¶ ´ Çu¶�4�4 É�À.E¨65 ; 5 É J ¬8¬ È 0 ²�´ ¯ ´ » Çu¶ ´ ¬Í ± ( É
Ñ Á Ò À8À 4 ¿0¿ 5 Á8Á8Á Ó Ä ± ( É

Ñ Á Ò À8À 4 ¿ ¨ ¿ 5 Á8Á8Á (´ ¶u¬)© ² Î ¬�6=	Ç ´ ¶u¬8¶8ª<D%¶ ´ ¼ ¯8» ½�Î Ã ² » Î ¯�° Ó ¸ ° °�µ Ê ÈRÈ%´ ¶u¬)© ² Î Ç ´ ¶u¬8¶8ª<D%¶ ´ ¼ ¯8» ½�Î ¯�°
Í © ´ ² » ÊÌ Æ .Zº�3u¶ ´  ¶ ´ ªuÓSÌ)¶u¬)© ² ªu¯8» ¶8ª�° ¼ © ®3¹3» º8ªu¬?.Zºu«%«%¶ ´  ¶ ´ ª�Ì J .�ÓM ² ¸ » µ8» ¯�° D 9

Ó�.E¨65�5 Á8ÁLF �» ¯u® ¸Í ± ( É
Ñ Á Ò À 5 9 ¿

5 ¿�ÉC; 9
Ó Ä ± ( É

Ñ Á Ò À 5 9 ¿
5 ¿�ÉC; 9Q( ÉÃ ¶ ´ ¶8© ª)Î ´ ¶u¯�=�¯ ² ª)Î ¯�°

Ì Æ .Z» µ8© ªu¶ F ¯ ´ ¹/M�¯ ´ ¼ ¶8ªu½8¶8» Ó�.Z³�°S½8¶ ´ Í © ´ ² » ¶ ´ % ¯8ªu½8¶u« ´ ¶u¬)© ¶ ´ º8ªu¬8Ó.ZÇ�° ¶8© » º8ªu¬ ¾ ³ ¼ ¶8» ° «%® ¸ º�° D%Ó�.Z» ° ¶u« % ¯8ªu½ ¸ ¯8ºu«%Ó�.E¨65 Á 4 Á87 ª8ªu«mÇ ´ ºu®3¹Í ± ( É
Ñ Á Ò À 4 ¿0À�ÁC;�É (

5 Á© ª� ² =	¹D¯ ´ ¼ ¶8ªu½8¶8» Î ²�´ ¬C] ¼ ¼ ¼ Î ¹D¯ ´ ¼ ¶8ªu½8¶8» Î ²�´ ¬
Ì Æ Å © » Çu¶ ´�´ ¶u¬)© ² ªuÓ Å ° ¯u½�°�¨�º8ªu½	Ì)¶u¬)© ² ªu¯8» ³I¯ ´ ¹D¶�°�© ªu¬ Å © » Çu¶ ´�´ ¶u¬)© ² ªÅ ® ¸ ¼ ¯<D%Ó Ä ´ ¯8ª<DD¨ @i² «%¶� ¨ Å ° ´ ¯�3u¶ ¿.E¨65#4 É8Á Å ® ¸ ¼ ¯<DÍ ± ( É�À8¿ ( ¿

5C)+5 Á0É8É 4mÓ Ä ± ( É�À8¿ ( ¿
5C)+5 Á0É8É�¿«m© » Çu¶ ´�´ ¶u¬)© ² ª�=�«%® ¸ ¼ ¯<D�Î ¯�° Ó ¼ ¼ ¼ Î «m© » Çu¶ ´�´ ¶u¬)© ² ª)Î ¯�°

Ì Æe$ ¯�°�º ´ ¶ F ¯ ´ ¹ P © » » ¶ ´ ° ¯8» Ó Â ¶�.�0E¨ Ï ¶8© ³ Å ¶8¹%°�© ² ª P © » » ¶ ´ ° ¯8» ÓÅ µ ²�´ °�µ8» ¯�° D%«i° ´ Î É8Á 9
Ó�.E¨65 ¿ ) Á Æ ¯�· ´ ¸ ²  ¶8ªÍ È Ä ± ( É

Ñ Á Ò À8¿<;)À 5 É 5 Á 4ªu¯�°�º ´ µu¯ ´ ¹uÎ Dm© » » ¶ ´ ° ¯8» =�¯8» µu¶8ª Ã ¶ ´ ¶8© ª)Î ¯�° Ó ¼ ¼ ¼ Î ªu¯�°�º ´ µu¯ ´ ¹m¨ Dm© » » ¶ ´ ° ¯8» Î ¯�°
Ì ÆeJ ¯u«i° Í · ´ ² » Ó�.Z³:» ¯u® ¸ ¶ ´ «i° ´ ¯�3u¶�4 ¿ Ó�.E¨ )�) Á8Á % © ¶8ª<DÍ È Ä ± ( É

¨�Ñ Á Ò ( ;)À8¿
¨
9 ¿<;)¿�Á (�(

Ó Æ ² Ç ± ( É
Ñ Á ÒN5�5 (

4�5 ¿ 5 À�Á8Á© ª� ² = ´ ¶u¬)© ² ªu«m³I¯8ªu¯u¬8¶8³I¶8ª�°�¨ ² «i° °�© ´ ² » Î ¯�°
Ì Æ�Æ 7 .SÌ % ¯8ªu½8¶u®3¹DÓ E ¶<Dm© ´ ¹ % ¯8ªu½8¶u®3¹DÓ�.E¨65 À�Á8Á % ¯8ªu½8¶u®3¹E ´ ºu¬8¬� ¶8» ½8«i° ´ ¯�3u¶ À3È ( È%¿�ÉÍ ± ( É

Ñ Á Ò À (�( ¿
5
9 ;�Á (

Ó Ä ± ( É
Ñ Á Ò À (�( ¿

5
9 ;
4�5

²  �© ®D¶�=	³:© ¯ ´ Î ¯�° Ó ¼ ¼ ¼ Î ³:© ¯ ´ Î ¯�°
Ì ÆeE ¶<Dm© ´ ¹ 7 ³I«i° Ó�.E¨65 ( ¿ ( Å

© » D%Ó 1 © ½)º8³I¬8¯u«%«%¶ ¿ 9Í ± ( É
Ñ Á Ò À8¿ 5 É�À 4�4 9<(

Ó Ä ± ( É
Ñ Á Ò À8¿ 5 É�À 4�4 9<(8(´ ¶u¬)© ² ªu¯8» ¶8ª�° ¼ © ®3¹3» º8ªu¬�Î © ³I«i°_=	µ8» © ªu¶)Î ¯�° Ó ¼ ¼ ¼ Î © ´ © Î ¯�°

Å ¯8» DmÇ8º ´ ¬ ÊÌ Æ F © ª<D%¬8¯8º/0�¶ ´ ¶8© ªuÓ Å ° ¯u½�°�µ8» ¯�° DQ4mÓ�.E¨ À 9 Á8Á?P
¶8» »�¯8³ Å ¶u¶Í ± ( É

Ñ Á ÒN5 À ( ¿ 9
5 Á 5 ; 4 ; Ó Ä ± ( É

Ñ Á ÒN5 À ( ¿ 9
5 Á 5 9

4')³:© ® ¸ ¯u¶8» Î µu¯�·�¶ ´ =�«%¯8» DmÇ8º ´ ¬�Î ¬ Ã Î ¯�°SÓ ¼ ¼ ¼ Î ´ ¶u¬)µ8© Î ¯�°
Ì Æ F�² ªu¬8¯8ºuÓ 1 ¶8ª8© ¬ ( ¿

Ó�.E¨ À ( À�É 1
¶ ´  ¶8ª ¼ ¶8ªu¬Í ± ( É

Ñ Á ÒN5 (
585

(
4
(
Ó Ä ± ( É

Ñ Á ÒN5 (
5 ¿�É8É8Á8É8Á8É (´ ¶u¬)© ² ªu¯8»  ²�´ º8³Q=�¯ ² ª)Î ¯�°

Â Çu¶ ´ >�«i° ¶ ´�´ ¶8© ® ¸ ÊÌ Æ Å ¯8» Dm¹D¯8³:³I¶ ´ ¬)º�° Ó�.E¨ ( ;
4 Á 25³:º8ªu½8¶8ªÆ © » » ¶ ´ Ã ² ª/.Z© ® ¸8¸ ² » D%«i° ´ Î À�ÁÍ ± ( É

Ñ Á Ò 9
5#4 ¿ 9 É8É

)+5 À8¿ ) Á Ó Ä ± ( É
Ñ Á Ò 9

5#4 ¿ 9 É8É
)+5 À8¿ ) (²  �© ®D¶�= ´ ³I«m¹uÎ ¯�° Ó ¼ ¼ ¼ Î ´ ³I«m¹uÎ ¯�°
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Ì Æe$ F $ > ´ ½)» © ® ¸ ¶[M�¯8» ¹D¯8» µu¶8ªuÓ $ ¯�°�© ² ªu¯8» µu¯ ´ ¹D¯8» » ¶u¶�4mÓ�.E¨ ( À
)�4

Æ ² » » ªÍ ± ( É
Ñ Á Ò 9 À<; ( É

5 À 4mÓ Ä ± ( É
Ñ Á Ò 9 À<; ( É

5 À (ªu¯�°�© ² ªu¯8» µu¯ ´ ¹�=	¹D¯8» ¹D¯8» µu¶8ª)Î ¯�° Ó ¼ ¼ ¼ Î ¹D¯8» ¹D¯8» µu¶8ª)Î ¯�°
Å ° ¶8© ¶ ´ ³I¯ ´ ¹ ÊÌ Æe% © ¶<D%¶8ªuÓSÌ)¯�° ¸ ¯8ºu«mµ8» ¯�° D É Ó�.E¨ ; ) ( Á %

© ¶<D%¶8ª
Í ± ( É

Ñ Á Ò É 5#4 ¿0¿8À ) 9 Á
Ó Ä ± ( É

Ñ Á Ò É 5#4 ¿0¿8À ) 9 Á�¿�Á´ ³:» = ´ ³:» Î ¯�°
Ì Æ Â Çu¶ ´ «i° ¶8© ¶ ´ ³I¯ ´ ¹m¨ 1 ¶u«i° Ó E º8ªu½8¶u«%«i° ´ ¯�3u¶?5�5�Ó�.E¨ ; 9<( Á?P

¶8» ° ¼ ¶u¬Í ± ( É
Ñ Á Ò É�À 9�989 À<;�É�¿�Á

Ó Ä ± ( É
Ñ Á Ò É�À 9�989 À<;�É�¿8À²  �© ®D¶�=	³:º ´ ° ¯8» Î ¯�° Ó ¼ ¼ ¼ Î ³:º ´ ° ¯8» Î ¯�°

Ì ÆeJ8¾ ¨RÌ)¶u¬)© ² ªu¯8» Ç�H ´ ² 0 ² © ° «mÇu¶ ´ ¬8Ó�Ë ² ª ´ ¯u½ Ã Î Ï >u° D%¶8ªu½ ²�´  «i° ´ ¯�3u¶4
(
¯uÓ�.E¨ ;)À 9 Á

0 ² © ° «mÇu¶ ´ ¬Í ± ( É
Ñ Á Ò É 4 ( ¿0¿�É�À

) À Ó Ä ± ( É
Ñ Á Ò É 4 ( ¿0¿�É�À

) Àµ�6= ¼ ¶u«i°�ªu¶�°=Î ¯�° Ó ¼ ¼ ¼ Î ¶8º ´ ³0Î ²�´ Î ¯�°
Ì Æ Å Hu½ ¼ ¶u«i° Å ° ¶8© ¶ ´ ³I¯ ´ ¹DÓ#2 ´ ¯<D%¶ ´ 2¯u«%«%¶ (

Ó�.E¨ ; ( É8Á %
¶8© Ç8ª8© ° D

Í ± ( É
Ñ Á Ò É ( À8¿Q; ( À

4 Á0Á Ó Ä ± ( É
Ñ Á Ò É ( À8¿Q; ( À

4 Á0É8Á´ ³0Î « ¼ =�¯ ² ª)Î ¯�°
Ì Æe$ ¯�°�© ² ªu¯8» µu¯ ´ ¹B2¶u« O ºu«%¶uÓ 1 ¶8ªu¬ ¿ Ó�.E¨ ; )�4 É 1 ¶8ªu¬Y© ³2¶u« O ºu«%¶
Í ± ( É

Ñ Á Ò É 5#4 É�¿ 4 Á8Á8Á Ó Ä ± ( É
Ñ Á Ò É 5#4 É�¿ 4 Á8Á8Á 4 ;© ª� ² =	ªu¯�°�© ² ªu¯8» µu¯ ´ ¹uÎ ® ² Î ¯�° Ó ¼ ¼ ¼ Î ªu¯�°�© ² ªu¯8» µu¯ ´ ¹uÎ ® ² Î ¯�°

M O ´ ª�° ¶8ª ÊÌ Æ 0Z© » » ¯u® ¸ ¨�M�¯ ´ ª8© «%® ¸ ¶�Ì)¶u¬)© ² ªuÓ Ï ¯8º8µ�° «i° ´ ¯�3u¶�4 (.E¨ ¿ 5C) Á Ï ¶ ´ ³I¯u¬ ²�´Í ± ( É
Ñ Á Ò ( ¿<;)¿ ( À<;)¿

Ó Ä ± ( É
Ñ Á Ò ( ¿<;)¿gÉ

4 É 4 É 4¹D¯ ´ ª8© «%® ¸ ¶)Î ´ ¶u¬)© ² ª�=	º�° ¯8ªu¶�°=Î ¯�°SÓ ¼ ¼ ¼ Î ´ ³�¨ ¯8ºu«i° ´ © ¯)Î ¯�° È Ã © » » ¯u® ¸
Ì Æy¾ ª�° ¶ ´ ¹ O ´ ª�° ¶8ªuÓ Å µ ² ª ¸ ¶8© ³I¶ ´ µ8» ¯�° DQ4mÓ�.E¨ )�4 9 Á Ä

¶ ´ » ¯u® ¸Í ± ( É
Ñ Á Ò ( ¿8¿ 9 À

4�4')8Ó Ä ± ( É
Ñ Á Ò ( ¿8¿ 9Q(

)
9 Á²  �© ®D¶�=�®D¯ ´ ª8© ®D¯�¨ ´ ² «%¶8ª�° ¯8» Î ¯�° Ó ¼ ¼ ¼ Î °�© «%® ² Ã ¶ ´ Î ® ² ³ È ®D¯ ´ ª8© ®D¯�¨´ ² «%¶8ª�° ¯8»

/RFDO�RUJDQLVDWLRQV�LQ�FKDUJH�RI�WRXULVP�
SURPRWLRQ�0 ²�´ ¯ ´ » Çu¶ ´ ¬ ÊÆ ² ª�° ¯� ² ª Í ² º ´ © «m³:ºu«%Ó Æ ² ª�° ¯� ² ªu¶ ´ «i° ´ Î ¿ 4.E¨65

9 ;�Á Å
® ¸ ´ º8ªu«%Ó - «i° ¶ ´�´ ¶8© ® ¸Í ± ( É

Ñ Á Ò À8À8À 5 9 ¿8¿8À�É8Á
Ó Ä ± ( É

Ñ Á Ò À8À8À 5 9<( ;)À
5© ª� ² =	³ ² ª�° ¯� ² ª)Î ¯�° Ó ¼ ¼ ¼ Î °�© «%® ² Ã ¶ ´ Î ¯�° È ³ ² ª�° ¯� ² ª

E ² ½8¶8ªu«%¶u¶�¨ .Z» µu¶8ª ´ ¸ ¶8© ª Í ² º ´ © «m³:ºu«%ÓSÌ:>�³I¶ ´ «i° ´ ¯u«%«%¶ ¿F�² «i°  ¯u® ¸ 5C) Á 484�5�Ó�.E¨65C) Á8Á E ´ ¶u¬8¶8ª<DÍ ± ( É
Ñ Á Ò À8À 9<(8( É (�( É

Ó Ä ± ( É
Ñ Á Ò À8À 9<(8( É (�( É («%¶ ´ Ã © ®D¶�=	Ç ² ½8¶8ªu«%¶u¶�¨ ¯8» µu¶8ª ´ ¸ ¶8© ª)Î ¯�° Ó ¼ ¼ ¼ Î Ç ² ½8¶8ªu«%¶u¶�¨¯8» µu¶8ª ´ ¸ ¶8© ª)Î ¯�°

.Z» µu¶8ª ´ ¶u¬)© ² ª E » ºu½8¶8ª<D%ÓSÌ)¯�° ¸ ¯8ºu«%¬8¯u«%«%¶�4 ¿ Ó�.E¨65 9 Á8Á E
» ºu½8¶8ª<D

Í ± ( É
Ñ Á Ò À8À8À8¿gÉ8Á�¿8¿ 9

Ó Ä ± ( É
Ñ Á Ò À8À8À8¿gÉ8Á�¿8¿ 9 É¯8» µu¶8ª ´ ¶u¬)© ² ª�=	Ç8» ºu½8¶8ª<D�Î ¯�° Ó ¼ ¼ ¼ Î ¯8» µu¶8ª ´ ¶u¬)© ² ª)Î ¯�°

E ´ ¶u¬8¶8ª<D%¶ ´ ¼ ¯8» ½ Í ² º ´ © «m³:ºu«%Ó 7 ³:µ8º8» «fD%¶8ª�° ´ º8³g4�4 É�À Ó:.E¨65 ; 5 É J ¬8¬8ÓF�² «i°  ¯u® ¸ .E¨65 ; 5 É�¿ )Í ± ( É
Ñ Á Ò À8À 4 ¿0¿�É 5 À Ó Ä ± ( É

Ñ Á Ò À8À 4 ¿gÉ8Á 4 Á© ª� ² =	Ç ´ ¶u¬8¶8ª<D%¶ ´ ¼ ¯8» ½�Î ¯�° Ó ¼ ¼ ¼ Î °�© «%® ² Ã ¶ ´ Î ¯�° È Ç ´ ¶u¬8¶8ª<D%¶ ´ ¼ ¯8» ½
Í © ´ ² » Ê% ¶u® ¸ ° ¯8» Í ² º ´ © «m³:ºu«%Ó J » Ç8© ¬8¶8ªu¯8» µ À8À ÇuÓ�.E¨65�5 À8¿ J » Ç8© ¬8¶8ªu¯8» µÍ ± ( É

Ñ Á Ò À 5 É (
¨ À�É 4 À Ó Ä ± ( É

Ñ Á Ò À 5 É ( À�É
4�5© ª� ² =	» ¶u® ¸ ° ¯8» Î ¯�° Ó ¼ ¼ ¼ Î » ¶u® ¸ ° ¯8» Î ¯�°

Í ¯8ª8ª ¸ ¶8© ³I¶ ´ Í ¯8» Í ² º ´ © «m³:ºu«%Ó�.E¨65�5 9 À Í
¯8ª8ª ¸ ¶8© ³

Í ± ( É
Ñ Á Ò À 5 9 À

5 ¿0ÀgÉ8Á Ó Ä ± ( É
Ñ Á Ò À 5 9 À

5 ; 4 ¿© ª� ² =0° ¯8ª8ª ¸ ¶8© ³I¶ ´ ° ¯8» Î ® ² ³IÓ ¼ ¼ ¼ Î ° ¯8ª8ª ¸ ¶8© ³I¶ ´ ° ¯8» Î ® ² ³

Ä ¶ ´ © ¶8ª ´ ¶u¬)© ² ª�Ì)¶8º�° ° ¶uÓ Í ² º ´ © «m³:ºu« Ã ¶ ´ Çu¯8ªu½ Ä ¶ ´ © ¶8ª ´ ¶u¬)© ² ª�Ì)¶8º�° ° ¶uÓ¾ ª�° ¶ ´ ³I¯ ´ ¹%° É (
Ó�.E¨65�5 Á8Á Ì)¶8º�° ° ¶Í ± ( É

Ñ Á Ò À 5 9 ¿
5 ¿�É8É 5�Ó Ä ± ( É

Ñ Á Ò À 5 9 ¿
5 À ( ¿8¿© ª� ² = ´ ¶8º�° ° ¶)Î ® ² ³IÓ ¼ ¼ ¼ Î  ¶ ´ © ¶8ª ´ ¶u¬)© ² ª�¨ ´ ¶8º�° ° ¶)Î ¯�°

P ºu¬8«mµ8© ° DI. ´ ¶8ªu¯uÓ Í ² º ´ © «m³:ºu« ´ ¶u¬)© ² ª Í © ´ ² » ¶ ´aP ºu¬8«mµ8© ° DI. ´ ¶8ªu¯M�© ´ ® ¸ µ8» ¯�° DQ4mÓ�.E¨65�5 É�¿ J ¸ ´ ¼ ¯8» ½Í ± ( É
Ñ Á Ò À 5 9 É�¿�Á0Á8Á8Á

Ó Ä ± ( É
Ñ Á Ò À 5 9 É�¿�Á0Á8Á8Á�¿¼ ¼ ¼ Î Dmºu¬8«mµ8© ° D%¯ ´ ¶8ªu¯)Î ® ² ³IÓZ© ª� ² =[Dmºu¬8«mµ8© ° D%¯ ´ ¶8ªu¯)Î ® ² ³

Â » ·�³:µ8© ¯ ´ ¶u¬)© ² ª Å ¶u¶� ¶8» ½8Ó M�» ² «i° ¶ ´ «i° ´ Î ( É
Ó�.E¨65#4 Á8Á Å ¶u¶� ¶8» ½Í ± ( É

Ñ Á Ò À8¿ 4 ¿0¿�É 4 É Ó Ä ± ( É
Ñ Á Ò À8¿ 4 ¿gÉ8É�À8À8h´ ¶u¬)© ² ª�=�«%¶u¶� ¶8» ½�Î ® ² ³IÓ ¼ ¼ ¼ Î «%¶u¶� ¶8» ½�¨ °�© ´ ² » Î ® ² ³ È

Í ² º ´ © «m³:ºu« Ã ¶ ´ ¶8© ª Å ® ¸ ¼ ¯<DD¨ F © » » Ó Ä ´ ¯8ª<DD¨ @i² «%¶� ¨ Å ° ´ Î ¿ Ó�.E¨65#4 É8ÁÅ ® ¸ ¼ ¯<DÍ ± ( É
Ñ�4mÒ À8¿ ( ¿

5 É�¿ ( Á0Á
Ó Ä ± ( É

Ñ�4mÒ À8¿ ( ¿
5 À 5 É8Á° ² º ´ © «m³:ºu«'=�«%® ¸ ¼ ¯<D�Î ¯�° Ó ¼ ¼ ¼ Î «%® ¸ ¼ ¯<DD¨�© ª� ² Î ¯�°

, º ´ «i° ¶ ´ «i° ´ Î ¿8¿8À Ó�.E¨65 ¿ ) Á Æ ¯�· ´ ¸ ²  ¶8ªÍ ± ( É
Ñ Á Ò À8¿<;)À 5 9

5 Á Ó Ä ± ( É
Ñ Á Ò À8¿<;)À 5 9

5 Á8É8É© ª� ² =	³I¯�· ´ ¸ ²  ¶8ª)Î ¯�° Ó ¼ ¼ ¼ Î °�© «%® ² Ã ¶ ´ Î ¯�° È ³I¯�· ´ ¸ ²  ¶8ª
Í 0 E�Í © ´ ² » 1 ¶u«i° Ó�.E¨65 À�Á8Á % ¯8ªu½8¶u®3¹DÓ F�² «i°  ¯u® ¸ À8ÀÍ ± ( É

Ñ Á Ò À (�( ¿
5 À 5 Á8Á Ó Ä ± ( É

Ñ Á Ò À (�( ¿
5 À 5 Á8Á 4 À© ª� ² =0°�© ´ ² » ¼ ¶u«i°=Î ¯�° Ó ¼ ¼ ¼ Î °�© «%® ² Ã ¶ ´ Î ¯�° È » ¯8ªu½8¶u®3¹

Í ² º ´ © «m³:ºu« Ã ¶ ´ Çu¯8ªu½ F © ° Di° ¯8» Ó ¾ ª�° ¶ ´ ½ ²�´ N4 ; Ó�.E¨65 (:9 É 1
¶8ª8ªu«%Ó

- «i° ¶ ´�´ ¶8© ® ¸Í ± ( É
Ñ Á Ò À (

4
( ;

5C)�)�)8Ó Ä ± ( É
Ñ Á Ò À (

4
( ;

5C)�)�) ;�;© ª� ² =	µ8© ° Di° ¯8» Î ® ² ³IÓ ¼ ¼ ¼ Î °�© «%® ² Ã ¶ ´ Î ¯�° È µ8© ° Di° ¯8»
- ° Di° ¯8»�. ´ ¶8ªu¯uÓ Í ² º ´ © «m³:ºu« Ã ¶ ´ Çu¯8ªu½ - ° Di° ¯8»�. ´ ¶8ªu¯uÓSÌ)¶�° ° ¶8ª8Çu¯u® ¸
(
5�5�Ó�.E¨65

( À�Á Å
>�» ½8¶8ª È Ï ² ® ¸ «f>�» ½8¶8ªuÓ F�² «i°  ¯u® ¸ 5 ( À�ÁLF�²

«i°  ¯u® ¸ ) ÁÍ ± ( É
Ñ Á Ò À8¿8À ( À

4 Á8Á Ó Ä ± ( É
Ñ Á Ò À8¿8À ( À

4 Á�À8¿�Á© ª� ² =�« ² ¶8» ½8¶8ª)Î ® ² ³IÓ ¼ ¼ ¼ Î °�© «%® ² Ã ¶ ´ Î ¯�° È�² ¶�° Di° ¯8» ¨ ¯ ´ ¶8ªu¯
J ´ » Ó , ²�´  É )8Ó�.E¨65 É ( É J ´

»
Í ± ( É

Ñ Á Ò À�É 9 É?;
4�4
9
Ó Ä ± ( É

Ñ Á Ò À�É 9 É?; ( ; 9° Ã Ç�=�¶ ´ » Î ¯�° Ó ¼ ¼ ¼ Î ¶ ´ » Î ¯�°
Â «i° °�© ´ ² » 1 ¶ ´ Ç8º8ªu¬825³:Ç Ï Ó�.Z» Ç8© ª�¨ J ¬8¬8¶ ´ ¨ Å ° ´ Î�4 9 È�7_7

Ó�.E¨ )�) Á8Á % © ¶8ª<DÍ ± ( É
Ñ Á Ò ( ;)À8¿

5 À�É8É8É Ó Ä ± ( É
Ñ Á Ò ( ;)À8¿

5 À�É8É8É�¿© ª� ² = ² «i° °�© ´ ² » Î ® ² ³IÓ ¼ ¼ ¼ Î ² «i° °�© ´ ² » ¨ ° ² º ´ © «m³:ºu«�Î ¯�°
Ï ² ® ¸ µ8ºu«i° ¶ ´ ° ¯8» Ó Í 0 EYÏ ² ® ¸ µ8ºu«i° ¶ ´ ° ¯8» Ó�.E¨ )�) ¿�Á Å © » » © ¯8ª ; 5Í ± ( É

Ñ Á Ò ( ; ( ¿
5�5�5�5�Ó Ä ± ( É

Ñ Á Ò ( ; ( ¿
5�5�5�5c4 À© ª� ² = ¸ ² ® ¸ µ8ºu«i° ¶ ´ ° ¯8» Î ® ² ³IÓ ¼ ¼ ¼ Î ¸ ² ® ¸ µ8ºu«i° ¶ ´ ° ¯8» Î ® ² ³

M�¯ ´ °�© ° «%® ¸ Ó�.Zª�° ² ª[M ² » » ´ ¶8© ½8¶ ´ Í ² º ´ © «m³:ºu« Ã ¶ ´ Çu¯8ªu½�M�¯ ´ °�© ° «%® ¸ ÓM�¯ ´ °�© ° «%® ¸ ;�Á Ó�.E¨ )�) (
4QM�¯ ´ °�© ° «%® ¸Í ± ( É

Ñ Á Ò ( ; ( ;
5 É8Á 4mÓ Ä ± ( É

Ñ Á Ò ( ; ( ;
5 É8Á 4�4 À© ª� ² =	¹D¯ ´ °�© ° «%® ¸ Î ® ² ³IÓ ¼ ¼ ¼ Î °�© «%® ² Ã ¶ ´ Î ¯�° È ¹D¯ ´ °�© ° «%® ¸

Â Çu¶ ´ °�© » » © ¯u® ¸ Ó Í ² º ´ © «m³:ºu«mÇ�H ´ ² Â Çu¶ ´ °�© » » © ¯u® ¸ ¨ ¾ ª�° ¶ ´ °�© » » © ¯u® ¸ Ó , ²�´  (
Ó.E¨ )�)

( ¿ Â
Çu¶ ´ °�© » » © ¯u® ¸Í ± ( É

Ñ Á Ò ( ; (:9 À8¿8À8À
Ó Ä ± ( É

Ñ Á Ò ( ; (:9 À8¿8À8À
4�4© ª� ² = ² Çu¶ ´ °�© » » © ¯u® ¸ Î ® ² ³IÓ ¼ ¼ ¼ Î °�© «%® ² Ã ¶ ´ Î ¯�° È�² Çu¶ ´ °�© » » © ¯u® ¸

Å ¯8» DmÇ8º ´ ¬ ÊF © ª<D%¬8¯8ºu¶ ´ Å ¯u¯8» ¯u® ¸ ° ¯8» Ó % ²  ¶ ´ ¶ ´ Å ° ´ ¯�3u¶ À Ó�.E¨ À�Á ) Á % ²  ¶ ´Í ± ( É
Ñ Á ÒN5 À<;)¿ 9<( Á

4
9
Ó Ä ± ( É

Ñ Á ÒN5 À<;)¿ 9<( Á
4
9Q(²  �© ®D¶�=	µ8© ª<D%¬8¯8ºu¶ ´ ¨ «%¯u¯8» ¯u® ¸ ° ¯8» Î ® ² Î ¯�° Ó¼ ¼ ¼ Î «%¯8» DmÇ8º ´ ¬8¶ ´ » ¯8ªu½�Î ® ² ³ È «%¯u¯8» ¯u® ¸ ° ¯8»

, ²�´  5 À Ó�.E¨ À 9
5#4 Æ ¯ ´ © ¯/.Z» ³Í ± ( É

Ñ Á ÒN5 À<; (L9 ;
4�5�Ó Ä ± ( É

Ñ Á ÒN5 À<; (L9
5 Á8Á© ª� ² =0° ² º ´ © «m³:ºu« Ã ¶ ´ Çu¯8ªu½�¨�³I¯ ´ © ¯�¨ ¯8» ³0Î ® ² Î ¯�° Ó¼ ¼ ¼ Î «%¯8» DmÇ8º ´ ¬8¶ ´ » ¯8ªu½�Î ® ² ³ È ³I¯ ´ © ¯�¨ ¯8» ³ È

Í ² º ´ © «m³:ºu« Ã ¶ ´ Çu¯8ªu½ 1 ¶ ´  ¶8ªuÓ Æ ¯ ´ ¹%° ¿ (
Ó.E¨ À ( À�Á 1

¶ ´  ¶8ªÍ ± ( É
Ñ Á ÒN5 (

5 ;YÀ�ÉC;�; Ó Ä ± ( É
Ñ Á ÒN5 (

5 ; 9 À
5 ¿© ª� ² = ¼ ¶ ´  ¶8ª)Î ¯�° Ó ¼ ¼ ¼ Î ¼ ¶ ´  ¶8ª)Î ¯�°
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1 ¶8ªu¬ À<; Ó�.E¨ À ( À�É 1
¶ ´  ¶8ª ¼ ¶8ªu¬Í ± ( É

Ñ Á ÒN5 (
5�5

( ¿gÁ8Á
Ó Ä ± ( É

Ñ Á ÒN5 (
5�5 À<; 4 9 ¿° ² º ´ © «m³:ºu« Ã ¶ ´ Çu¯8ªu½:= ¼ ¶ ´  ¶8ª ¼ ¶8ªu¬�Î ²�´ ¬8Ó ¼ ¼ ¼ Î ¼ ¶ ´  ¶8ª ¼ ¶8ªu¬�Î ²�´ ¬

% ¯8³:³I¶ ´ ° ¯8» Ó Æ ¯ ´ ¹%°X4�5 À Ó�.E¨ À (�(
4B.ZÇ�° ¶8ªu¯8º

Í ± ( É
Ñ Á ÒN5 ¿ ( É ( Á ( Á0Á

Ó Ä ± ( É
Ñ Á ÒN5 ¿ ( É ( Á ( Á ( Á ¶ ´ © ¶8ª�=	» ¯8³:³I¶ ´ ° ¯8» Î © ª� ² Ó ¼ ¼ ¼ Î » ¯8³:³I¶ ´ ° ¯8» Î © ª� ²

Â Çu¶ ´ >�«i° ¶ ´�´ ¶8© ® ¸ Ê7 ª8ªu¶ ´ ¶u« Å ¯8» Dm¹D¯8³:³I¶ ´ ¬)º�° Ó M�© ´ ® ¸ ¶8ªu¬8¯u«%«%¶�4 9
Ó�.E¨

( ;)¿8¿ E
¯u½2 ² © «%¶ ´ ªÍ ± ( É

Ñ Á ÒN5#4 É�ÀQ;�É�¿ ) Á Ó Ä ± ( É
Ñ Á ÒN5#4 É�ÀQ;�É�¿ ) 9<(° ² º ´ © «m³:ºu«'=	Çu¯u½�¨ ¬ ² © «%¶ ´ ª)Î ¯�° Ó ¼ ¼ ¼ Î «%¯8» Dm¹D¯8³:³I¶ ´ ¬)º�°�¨  ¶ ´ © ¶8ª)Î ¯�°

$ ¯�°�© ² ªu¯8» µu¯ ´ ¹ ´ ¶u¬)© ² ª J ª8ªu«i° ¯8» Ó M�© ´ ® ¸ ¶8ª8µ8» ¯�° D É Ó�.E¨ (�(
5 É2 ´ ² 3 ´ ¯8³:© ªu¬Í ± ( É

Ñ Á Ò 9 ¿8À ( ; (
4
(
Ó Ä Î ± ( É

Ñ Á Ò 9 ¿8À ( ; (
4
(�(ªu¯�°�© ² ªu¯8» µu¯ ´ ¹ ´ ¶u¬)© ² ª�= ² Çu¶ ´ ² ¶u«i° ¶ ´�´ ¶8© ® ¸ Î ¯�° Ó¼ ¼ ¼ Î ªu¯�°�© ² ªu¯8» µu¯ ´ ¹ ´ ¶u¬)© ² ª)Î ® ² ³

Å ° ¶8© ¶ ´ ³I¯ ´ ¹ ÊÅ ¯8» Dm¹D¯8³:³I¶ ´ ¬)º�°�¨ .Zºu«%«%¶u¶ ´ » ¯8ªu½8Ó E ¯ ¸ ª ¸ ²  «i° ´ ¯u«%«%¶�4 É�¿ Ó�.E¨ ; )�) ÁE ¯u½?.Zºu«%«%¶u¶
± ( É

Ñ Á Ò É 5 ¿8¿0À ( Á ( Á0Á
Ó ± ( É

Ñ Á Ò É 5 ¿8¿0À ( Á ( Á 9© ª� ² =�¯8ºu«%«%¶u¶ ´ » ¯8ªu½�Î ¯�° Ó ¼ ¼ ¼ Î ¯8ºu«%«%¶u¶ ´ » ¯8ªu½�Î ¯�°
Å ° ¶8© ´ © «%® ¸ ¶u« Â Çu¶ ´ » ¯8ªu½8Ó F ¶�° ¶ ´ ¨ Í º8ª8ªu¶ ´ ¨ Å ° ´ ¯�3u¶ ¿ Ó�.E¨ ; 9 Á8Á %

¶ ² Çu¶8ªÍ ± ( É
Ñ Á Ò ÉC; ( ¿ ( ;

4
( ;
Ó Ä ± ( É

Ñ Á Ò ÉC; ( ¿ ( ;�É (
4» ¶ ² Çu¶8ª�= ² Çu¶ ´ » ¯8ªu½�Î ®D®DÓ ¼ ¼ ¼ Î °�© «%® ² Ã ¶ ´ Î ¯�° È «i° ¶8© ´ © «%® ¸ ¶u«D¨ ² Çu¶ ´ » ¯8ªu½

Í ² º ´ © «m³:ºu« ´ ¶u¬)© ² ªu¯8» Ã ¶ ´ Çu¯8ªu½ Â Çu¶ ´ ¶u« Æ º ´ ° ¯8» Ó Ï ¯8º8µ�°�µ8» ¯�° DQ4 À ¯uÓ�.E¨; 9 ¿�Á
M�ª8© ° ° ¶8»  ¶8» ½

Í ± ( É
Ñ Á Ò É�À 4 ¿ 9<(�( Á

5�Ó Ä ± ( É
Ñ Á Ò É�À 4 ¿Q; 5 (

5
(
5

²  �© ®D¶�=	³I«m³0Î ® ² Î ¯�° Ó ¼ ¼ ¼ Î °�© «%® ² Ã ¶ ´ Î ¯�° È ³:º ´ ° ¯8» ¨  ´ ¶8© D%¶8© ° ¯ ´ ¶8ªu¯
Ì)¶u¬)© ² ª Å Hu½�¨ 1 ¶u«i° «i° ¶8© ¶ ´ ³I¯ ´ ¹DÓ Ï ¯8º8µ�°�µ8» ¯�° D É (

Ó�.E¨ ;)À�É8Á, ¶8º�° «%® ¸ » ¯8ªu½8«mÇu¶ ´ ¬Í ± ( É
Ñ Á Ò É (

5 ¿ ( É
4 À8¿ Ó Ä ± ( É

Ñ Á Ò É (
5 ¿gÉ8Á ( Á

4
¼ ¶u«i° «i° ¶8© ¶ ´ ³I¯ ´ ¹m¨�© ª� ² =	º�° ¯8ªu¶�°=Î ¯�° Ó¼ ¼ ¼ Î °�© «%® ² Ã ¶ ´ Î ¯�° È ¼ ¶u«i° «i° ¶8© ¶ ´ ³I¯ ´ ¹
M O ´ ª�° ¶8ª Ê$ ¯�°�º ´ ¯ ´ ¶8ªu¯Q2¯8© » ¨ Ó % ¶u«%¯u® ¸ ¨ Ó#25© ° «%® ¸ ° ¯8» Ó 1 ¶8© «%«%¶8ªu«%¶u¶uÓÏ ¯8º8µ�° «i° ´ ¯�3u¶�4 (

Ó�.E¨ )+5 ¿�Á Ï ¶ ´ ³I¯u¬ ²�´Í ± ( É
Ñ Á Ò ( ¿<;)¿gÉ

4 É 4mÓ Ä Î ± ( É
Ñ Á Ò ( ¿<;)¿gÉ

4 É 4 É 4© ª� ² =	ªu¯�°�º ´ ¯ ´ ¶8ªu¯)Î ® ² ³IÓ ¼ ¼ ¼ Î ªu¯�°�º ´ ¯ ´ ¶8ªu¯)Î ® ² ³
0Z© » » ¯u® ¸ ¨ 1 ¯ ´ ³:Çu¯u½ È Ä ¯u¯8¹D¶ ´ Å ¶u¶ È Â «%«m© ¯u® ¸ ¶ ´ Å ¶u¶ Í ² º ´ © «m³:ºu«25³:Ç Ï Ó Í >�Ç ´ © ªu¬8¶ ´ Å ° ´ ¯�3u¶�4mÓ�.E¨ ) À8¿�É 0Z© » » ¯u® ¸ ¨ % ¯8ªu½8«m¹ ´ ² ªÍ ± ( É

Ñ Á Ò ( ¿ ( ¿ ( ¿�Á8Á8Á
Ó Ä ± ( É

Ñ Á Ò ( ¿ ( ¿ ( ¿�Á8Á8Á ( ¿²  �© ®D¶�= Ã © ¨  ¯�¨ ² «�Î ¯�° Ó ¼ ¼ ¼ Î ½8¯8» ¯u® ¸ ° ½8¯u« ¸ ¶ ´ D�Î ¯�°
Ë�¯ ´ ª8© ®D¯�Ì)¶u¬)© ² ª�Ì ² «%¶8ª�° ¯8» Ó Å µ ² ª ¸ ¶8© ³I¶ ´GF » ¯�° DQ4mÓ�.E¨ )�4 9 Á Ä

¶ ´ » ¯u® ¸Í ± ( É
Ñ Á Ò ( ¿8¿ 9 À

4�4')8Ó Ä ± ( É
Ñ Á Ò ( ¿8¿ 9Q(

)
9 Á© ª� ² =�®D¯ ´ ª8© ®D¯�¨ ´ ² «%¶8ª�° ¯8» Î ¯�° Ó ¼ ¼ ¼ Î ®D¯ ´ ª8© ®D¯�¨ ´ ² «%¶8ª�° ¯8» Î ¯�°

Í ² º ´ © «m³:ºu« Ã ¶ ´ Çu¯8ªu½�M�» ² µu¶8© ªu¶ ´ Å ¶u¶�¨ Í º ´ ªu¶ ´ «%¶u¶uÓ Å ® ¸ º8» «i° ´ ¯�3u¶�4 Á Ó.E¨ )�4 ¿8¿ Å °=Î�M�¯8ª<Dm© ¯8ª È Å ¶u¶8» ¯u® ¸Í ± ( É
Ñ Á Ò ( ¿�É

) ¿8¿8¿8¿ Ó Ä ± ( É
Ñ Á Ò ( ¿�É

) É8Á 5 À¹3» ² µu¶8© ªu¶ ´ «%¶u¶�=�¯ ² ª)Î ¯�° Ó ¼ ¼ ¼ Î °�© «%® ² Ã ¶ ´ Î ¯�° È ¹3» ² µu¶8© ªu¶ ´ «%¶u¶�¨«mºu¶u½)¹D¯u¶ ´ ª�° ¶8ª
Ì)¶u¬)© ² ªu¯8» Ã ¶ ´ Çu¯8ªu½ % ¯ Ã ¯8ª�° ° ¯8» Ó Æ © ª ²�´ © ° ¶8ª8µ8» ¯�° DQ4mÓ�.E¨ ) ( Á8Á1 ² »  «mÇu¶ ´ ¬Í ± ( É

Ñ Á Ò ( É�À8¿0¿<; 9 ;
Ó Ä ± ( É

Ñ Á Ò ( É�À8¿0¿<; 9 ;
)© ª� ² = ´ ¶u¬)© ² ª�¨�» ¯ Ã ¯8ª�° ° ¯8» Î ¯�° Ó ¼ ¼ ¼ Î °�© «%® ² Ã ¶ ´ Î ¯�° È » ¯ Ã ¯8ª�° ° ¯8»

��� )UDQFH�
D�� 1DWLRQDO�OHYHO�
1DWLRQDO�DFFRPPRGDWLRQ�DQG�FDWHULQJ�QHWZRUNV�Ì)¯8ªu½ ² .�®D®3ºu¶8© »�» ¯8Çu¶8» «�Ñ=Ì)¯8ªu½ ² 2�i ° ¶uÓSÌ)¯8ªu½ ²LF » º8³I¶uÓSÌ)¯8ªu½+j Ï�k ° ¶8» ÓÌ)¯8ªu½ ² Í ² © » ¶uÓSÌ)¯8ªu½ ² Ì)¶��ºu¬8¶uÒ¼ ¼ ¼ Î ´ ¯8ªu½ ² ¨ ¯u®D®3ºu¶8© » Î ® ² ³Ì)¯8ªu½ ² .�®D®3ºu¶8© » ,�l » l ¬8¯�°�© ² ª/.Z» µu¶u« Ê ® È�² 2 ´ ¯8ªu½8¶ Í ´ ¯ Ã ¶ ´ « l ¶:½8¶u«.Z» µu¶u«4
( ´
ºu¶:½8¶0» ¯�Ì l µ8º8Ç8» © m)ºu¶uÓ E Î F Î ¿8¿ 9

Ó Ä ¨ ÉC;�Á 4')82 ´ ¶8ª ² Ç8» ¶:®D¶u½8¶�ÐÍ ±5É8É Ñ Á Ò (L9
5
( ¿gÁC;�É

4mÓ Ä ±5É8É Ñ Á Ò (L9
5
( ¿Q; 9 ÁC;¬�° ¯�=�¬ ´ ¯8ªu½8¶�¨ ° ´ ¯ Ã ¶ ´ «%¶u¶�¨ ¯8» µu¶u«�Î ® ² ³IÓ ¼ ¼ ¼ Î ¬ ´ ¯8ªu½8¶�¨ ° ´ ¯ Ã ¶ ´ «%¶u¶�¨¯8» µu¶u«�Î ® ² ³

% ² ¬)© «W½8¶ Ä ´ ¯8ªu®D¶;�É ¯ Ã ¶8ª8ºu¶:½+j 7 ° ¯8» © ¶ Ä ¨ 9 À�Á
4 ÉLF ¯ ´ © «¼ ¼ ¼ Î » ² ¬)© «D¨ ½8¶�¨  ´ ¯8ªu®D¶)Î  ´

2�i ° ¶u«W½8¶ Ä ´ ¯8ªu®D¶Æ ¯8© « ² ª:½8¶u«^2�i ° ¶u«W½8¶ Ä ´ ¯8ªu®D¶:¶�°S½)º Í ² º ´ © «m³I¶/0�¶ ´ ° Ó À ) ´ ºu¶Å ¯8© ª�°�¨ % ¯<D%¯ ´ ¶uÓ Ä ¨ 9 À ( É
) F ¯ ´ © «WË�¶u½8¶�Ð Á )Í ±5É8É Ñ Á ÒB4 (

)
9 Á 9 À 9 À

Ó Ä ±5É8É Ñ Á ÒB4 ( ¿Q;
4 ¿<;YÀ�É© ª� ² =�¬)© ° ¶u«D¨ ½8¶�¨  ´ ¯8ªu®D¶)Î  ´ Ó ¼ ¼ ¼ Î ¬)© ° ¶u«D¨ ½8¶�¨  ´ ¯8ªu®D¶)Î  ´

ËE» ¶� « Ã ¶ ´ ° ¶u«Â  �© ®D¶� ´ ¯8ª<nD¯8© «W½8¶0» ¯ Ä ² ªu½8¯�°�© ² ª0µ ² º ´ » K J ½)ºu®D¯�°�© ² ªQo» K J ª Ã © ´ ² ª8ªu¶8³I¶8ª�° Ó�5�Ó�¯ Ã ¶8ª8ºu¶:½)º Æ ¯8© ªu¶uÓ Ä ¨ 9 À�Á
4 À[F ¯ ´ © «Í ±5É8É Ñ Á ÒB4 ( À (

)
( Á�À�Á

Ó Ä ±5É8É Ñ Á ÒB4 ( À (
) ¿ 9

5C)® ² ª�° ¯u®%°_=	» ¯u®3» ¶� Ã ¶ ´ ° ¶)Î ²�´ ¬8Ó ¼ ¼ ¼ Î » ¯u®3» ¶� Ã ¶ ´ ° ¶)Î ²�´ ¬
Ï�k ° ¶8» «W¯8º0ªu¯�°�º ´ ¶8»Ä'l ½ l ´ ¯�°�© ² ª:½8¶u« F ¯ ´ ®D«�ªu¯�°�º ´ ¶8» « ´ l ¬)© ² ªu¯8º�Ð�½8¶ Ä ´ ¯8ªu®D¶uÓ#) ´ ºu¶Ë ¸ ´ © «i°�© ¯8ª8© Ó Ä ¨ 9 À�Á

4 ;�F ¯ ´ © «Í ±5É8É Ñ Á Ò (�(
) Á?; 5 ¿�Á Ó Ä ±5É8É Ñ Á ÒB4 ( À0¿8¿ 9 Á 9 ;© ª� ² =	µu¯ ´ ®D«D¨�ªu¯�°�º ´ ¶8» «D¨ ´ ¶u¬)© ² ªu¯8º�Ð�Î °�³0Î  ´ Ó ¼ ¼ ¼ Î µu¯ ´ ®D«D¨�ªu¯�°�º ´ ¶8» «D¨´ ¶u¬)© ² ªu¯8º�Ð�Î °�³0Î  ´ È ¸ ² ° ¶8» « W ¯8º W ªu¯�°�º ´ ¶8»

1DWLRQDO�RUJDQLVDWLRQV�LQ�FKDUJH�RI�WRXULVP�
Æ ¯8© « ² ª:½8¶0» ¯ Ä ´ ¯8ªu®D¶¿�Á Ó�¯ Ã ¶8ª8ºu¶:½8¶0» K Â µ l ´ ¯uÓ Ä ¨ 9 À�Á8Á

4 F ¯ ´ © «Í ±5É8É Ñ Á ÒB4 ( ¿
)+5

9 Á0Á8Á
Ó Ä ±5É8É Ñ Á ÒB4 ( ¿

) ¿ 9 Á 9
4

¼ ¼ ¼ Î  ´ ¯8ªu®D¶u¬)º8© ½8¶)Î ® ² ³
.�¬8¶8ªu®D¶ Ä ´ ¯8ª<nD¯8© «%¶:½8¶0» K 7 ªu¬ l ª8© ¶ ´ © ¶ Í ² º ´ © «i°�© m)ºu¶¿ Ó ´ ºu¶ % © ª ² © «%Ó Ä ¨ 9 À 9<( ÁLF

¯ ´ © «WË�¶u½8¶�ÐL4 ÀÍ ±5É8É Ñ Á ÒB4 (�( É 9 É
5 Á8Á Ó Ä ±5É8É Ñ Á ÒB4 (�( É 9 É

585C)
¼ ¼ ¼ Î ¯��© °�¨ ° ² º ´ © «m³I¶)Î  ´
Â Çu«%¶ ´ Ã ¯�° ² © ´ ¶ $ ¯�°�© ² ªu¯8»�½)º Í ² º ´ © «m³I¶0Ñ Â $�Í Ò; Ó�¯ Ã ¶8ª8ºu¶:½8¶0» K Â µ l ´ ¯uÓ Ä ¨ 9 À�Á8Á

4 F ¯ ´ © «Í ±5É8É Ñ Á ÒB4 (�(L9�9
) À ( Á

Ó Ä ±5É8É Ñ Á ÒB4 (�(L9�9
) À0À�Á¼ ¼ ¼ Î ² ª�°�¨ ° ² º ´ © «m³I¶)Î ® ² ³

, © ´ ¶u®%°�© ² ª:½)º Í ² º ´ © «m³I¶¿ Ó ´ ºu¶ % © ª ² © «%Ó Ä ¨ 9 À 9<( ÁLF
¯ ´ © «WË�¶u½8¶�ÐL4 ÀÍ ±5É8É Ñ Á ÒB4 (�( É 9 É

5 Á8Á Ó Ä ±5É8É Ñ Á ÒB4 (�( É 9 É
5 É 5¼ ¼ ¼ Î ° ² º ´ © «m³I¶)Î ¬ ² º Ã Î  ´

Ä'l ½ l ´ ¯�°�© ² ª $ ¯�°�© ² ªu¯8» ¶:½8¶u« Â  �© ®D¶u«W½8¶ Í ² º ´ © «m³I¶:¶�° Å ·�ªu½)© ®D¯�° «½+K 7 ª8© °�© ¯�°�© Ã ¶0Ñ Ä<$ Â Í Å 7 Ò¿<;�Á Ó E » ½ Å ¯8© ª�° 2¶ ´ ³I¯8© ªuÓ Ä ¨ 9 À�Á8Á 9 F
¯ ´ © «Í ±5É8É Ñ Á ÒB4 (�(

4�484 Á0É8Á Ó Ä ±5É8É Ñ Á ÒB4 ( À0À8À
)�) À�Á¼ ¶8Ç8³I¯u«i° ¶ ´ =0�ª ² ° «m© Î ªu¶�° Ó ¼ ¼ ¼ Î ° ² º ´ © «m³I¶)Î  ´



��� �<��� ���  0��¡(¢I�8� � £ ¤¦¥�¢I� §�¨%©�¥�¨%¦ ¨8« ¨8 �µ7¨e§���£ �

� ���

1DWLRQDO�KLNLQJ�QHWZRUNV�
Ä'l ½ l ´ ¯�°�© ² ª Ä ´ ¯8ª<nD¯8© «%¶:½8¶0» ¯�Ì)¯8ªu½ ² ª8ª l ¶ F l ½8¶u«i° ´ ¶4
(
Ó ´ ºu¶�Ì�© m)ºu¶�° Ó Ä ¨ 9 À�Á

4') F ¯ ´ © «Í ±5É8É Ñ Á ÒB4 (�( ;
)8) É ) É Ó Ä ±5É8É Ñ�4mÒ ( Á0É�ÀQ;)À

5
9© ª� ² =0  ´ µ)Î ¯u«%« ² Î  ´ Ó ¼ ¼ ¼ Î   ´ µ)Î ¯u«%« ² Î  ´ È

Ä'l ½ l ´ ¯�°�© ² ª Ä ´ ¯8ª<nD¯8© «%¶:½8¶u«W®3» º8Çu«W¯8» µ8© ªu«W¶�°S½8¶0³ ² ª�° ¯u¬)ªu¶Ñ ÄuÄ Ë:. Æ Ò
¿ (
¯ Ã ¶8ª8ºu¶:½8¶ % ¯8º8³:© p ´ ¶uÓ Ä Î 9 À�Á

4') F ¯ ´ © «Í ±5É8É Ñ Á ÒB4 À�É 9 ¿Q; 9 Á8Á
Ó Ä ±5É8É Ñ Á ÒB4 ( ¿gÁ8É�À8À
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)8) À¼ ¼ ¼ Î ¸ ¯8º�° ¶�¨ «%¯ Ã ² © ¶)Î ®D®3© Î  ´

/RFDO�RUJDQLVDWLRQV�LQ�FKDUJH�RI�KLNLQJ�
LWLQHUDULHV�.Z» µu¶u«D¨ Æ ¯ ´ © °�© ³I¶u«�Ñ Á 5�Ò ÊË ² ªu«%¶8© »�2 l ª l ´ ¯8»�½8¶u«I.Z» µu¶u«D¨ Æ ¯ ´ © °�© ³I¶u«E ½ F ¯8º8» Æ ² ª�° ¶8» Ó E º ´ ¶u¯8º F , 7�F Ì)Ó Ä ¨ Á 5 $ © ®D¶:®D¶u½8¶�ÐL4Í ±5É8É Ñ Á Ò (

Î )
9
Î 4 ; Î 5 Á Î Á8Á Ó Ä ±5É8É Ñ Á Ò (

)
9
Î 4 ; Î 5 (

Î Á )
Ë ² ³:© ° l ½ l µu¯ ´ ° ¶8³I¶8ª�° ¯8»�½8¶0» ¯ ´ ¯8ªu½ ² ª8ª l ¶0µ l ½8¶u«i° ´ ¶:½8¶u«I.Z» µu¶u«D¨Æ ¯ ´ © °�© ³I¶u«Æ ¯8© « ² ª:½8¶u«I.�«%« ² ®3© ¯�°�© ² ªu«%Ó (

Ó�¯ Ã ¶8ª8ºu¶:½8¶/0�¶ ´ ½)º8ªuÓ Ä ¨ Á 5 ;�Á8ÁË:.#2 $TJ Å0Å ¾ Ì ÆBJ ÌÍ È Ä ±5É8É Ñ Á Ò (
) É�¿�Á 9<(L9 É© ª� ² =�®D½ ´ µ Á 5�Î ²�´ ¬8Ó ¼ ¼ ¼ Î ®D½ ´ µ Á 5�Î ²�´ ¬

.Z» µu¶u«D¨ ½8¶�¨ Ï ¯8º�° ¶�¨ F�´ ² Ã ¶8ªu®D¶0Ñ Á (
Ò Ê.�«%« ² ®3© ¯�°�© ² ª ,�l µu¯ ´ ° ¶8³I¶8ª�° ¯8» ¶:½8¶u«IÌ)¶8» ¯8© «W¶�° 7 °�© ª l ´ ¯8© ´ ¶u«�Ñ . , Ì 7 Ò4') ´ ºu¶:½)º , ² ®%° ¶8º ´ Ï ² ª8ª ²�´ ¯�° Ó Ä ¨ Á ( Á8Á8Á ,

© ¬)ªu¶�¨�» ¶u«D¨ E ¯8© ªu«Í ±5É8É Ñ Á Ò (
) ¿gÉ 4 Á 9 Á

4mÓ Ä ±5É8É Ñ Á Ò (
) ¿gÉ�¿ 4 ( ;�;¯u½ ´ © Î Á (

=	» ¯8µ ² «i° ¶)Î ªu¶�°
Ë ² ³:© ° l ½ l µu¯ ´ ° ¶8³I¶8ª�° ¯8»�½8¶0» ¯ ´ ¯8ªu½ ² ª8ª l ¶0µ l ½8¶u«i° ´ ¶:½8¶u«I.Z» µu¶u«D¨½8¶�¨ Ï ¯8º�° ¶�¨ F�´ ² Ã ¶8ªu®D¶4
(
Ó�Ë ¸ ¶8³:© ª:½8¶u«WË ² ª Ã ¶ ´ °�© «Á ( É�À�Á Æ

. % 7 @ . 7Í È Ä ±5É8É Ñ Á Ò (
Î ) ¿ Î É (

Î Á 4�Î (
)  ´ µ)Î ®D½ ´ µ Á (

= ¼ ¯8ªu¯u½ ²�² Î  ´
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Ï ¯8º�° ¶u«D¨ .Z» µu¶u«�Ñ Á�À Ò ÊË ² ³:© ° l ½ l µu¯ ´ ° ¶8³I¶8ª�° ¯8»�½8¶0» ¯ ´ ¯8ªu½ ² ª8ª l ¶0µ l ½8¶u«i° ´ ¶:½8¶u« Ï ¯8º�° ¶u«D¨.Z» µu¶u«
9
ÓSÌ�ºu¶:½)º Ä ² º ´ $ ¶8º� Ó Ä ¨ Á�À�Á8Á8Á 2¯8µÍ È Ä ±5É8É Ñ Á Ò (

) ¿0À�É 5 À 4�4®D½ ´ µ Á�À = ¼ ¯8ªu¯u½ ²�² Î  ´¸ ° °�µ Ê ÈRÈ µu¶ ´ « ² Î ¼ ¯8ªu¯u½ ²�² Î  ´ È ®D½ ´ µ Á�À3È
7 «fp ´ ¶0Ñ ÉC; Ò ÊË ² ªu«%¶8© »�2 l ª l ´ ¯8»�½8¶0» j 7 «fp ´ ¶E º ´ ¶u¯8º:½)º F , 7�F Ì)Ó 9

Ó ´ ºu¶ Ä ¯8ª�°�© ª % ¯�° ² º ´ Ó E F 4 Á )+5�Ó Ä ¨ ÉC;�Á�¿8¿2 ´ ¶8ª ² Ç8» ¶:Ë�¶u½8¶�ÐL4Í ±5É8É Ñ Á Ò (L9
585 Á0ÉC;�ÉC;¼ ¼ ¼ Î ®D¬ ÉC; Î  ´

Ë ² ³:© ° l ½ l µu¯ ´ ° ¶8³I¶8ª�° ¯8»�½8¶0» ¯ ´ ¯8ªu½ ² ª8ª l ¶0µ l ½8¶u«i° ´ ¶:½8¶0» j 7 «fp ´ ¶É 5�Ó ´ ºu¶ $ © ® ² » ¯u«WË ¸ ²�´ © ¶ ´ Ó Ä ¨ ÉC;�Á8Á8Á 2 ´ ¶8ª ² Ç8» ¶Í È Ä ±5É8É Ñ Á Ò ( ÉC; 9 Á0Á
585C)  ´ µ ÉC; =	» © Çu¶ ´ ° ·�«mº ´ RÎ  ´

Å ¯ Ã ² © ¶0Ñ 9 É
Ò ÊË ² ³:© ° l ½ l µu¯ ´ ° ¶8³I¶8ª�° ¯8»�½8¶0» ¯ ´ ¯8ªu½ ² ª8ª l ¶0µ l ½8¶u«i° ´ ¶:½8¶ Å ¯ Ã ² © ¶Æ ¯8© « ² ª:½8¶u«W«mµ ²�´ ° «%Ó#) Á Ó ´ ºu¶ Ï ¶8ª ´ © Â ´ ¶8© » » ¶ ´ Ó Ä ¨ 9 É8Á8Á8Á

Ë ¸ ¯8³:Ç l ´ ·Í ±5É8É Ñ Á Ò (
Î
9
)�Î É8É Î Á�À Î 5 (®D½ ´ µ 9 É

= ¼ ¯8ªu¯u½ ²�² Î  ´
Ï ¯8º�° ¶�¨ Å ¯ Ã ² © ¶0Ñ 9<(

Ò ÊË ² ªu«%¶8© »�2 l ª l ´ ¯8»�½8¶ Ï ¯8º�° ¶�¨ Å ¯ Ã ² © ¶F , 7�F Ì)ÓG4B. Ã ¶8ª8ºu¶:½+K .Z» Ç8© ¬)ª�·�Ó Ä ¨ 9<( Á (
4B.Zª8ªu¶u®%·�Ë�¶u½8¶�Ð

Í ±5É8É Ñ Á Ò ( À�Á0É8É�À�Á0Á8Á
Ó Ä ±5É8É Ñ Á Ò ( À�Á ( À0¿�É0É8Á© ª� ² =�®D¬ 9<(

Î  ´
Ë ² ³:© ° l ½ l µu¯ ´ ° ¶8³I¶8ª�° ¯8»�½8¶0» ¯ ´ ¯8ªu½ ² ª8ª l ¶0µ l ½8¶u«i° ´ ¶:½8¶ Ï ¯8º�° ¶�¨Å ¯ Ã ² © ¶Æ ¯8© « ² ª:½8¶u«W¯u«%« ² ®3© ¯�°�© ² ªu«%Ó É Ó�¯ Ã ¶8ª8ºu¶:½8¶0» ¯ F » ¯8© ªu¶uÓ Ä ¨ 9<( Á8Á8Á.Zª8ªu¶u®%·
Í È Ä ±5É8É Ñ Á Ò ( À�Á�À

4 É ) ¿ 5®D½ ´ µ 9<(
= ¼ ¯8ªu¯u½ ²�² Î  ´ Ó ¼ ¼ ¼ Î ® ² ½8¶ ´ ¯8ªu½ ² 9<(

Î ® ² ³

/RFDO�RUJDQLVDWLRQV�LQ�FKDUJH�RI�WRXULVW�
LQIRUPDWLRQ�.Z» µu¶u«D¨ Æ ¯ ´ © °�© ³I¶u«�Ñ Á 5�Ò Ê ¾ ª8© ² ª ,�l µu¯ ´ ° ¶8³I¶8ª�° ¯8» ¶:½8¶u« Â  �© ®D¶u«W½8¶Í ² º ´ © «m³I¶:¶�° Å ·�ªu½)© ®D¯�° «W½+K 7 ª8© °�© ¯�°�© Ã ¶¿ Ì�ºu¶Q2�Î , ¶8» ² ·�¶uÓ Ä ¨ Á 5 Á8Á8Á $ © ®D¶¼ ¼ ¼ Î ® ² ° ¶�¨ ¯<Dmº ´ Î ® ² ³0Î  ´
.Z» µu¶u«D¨ ½8¶�¨ Ï ¯8º�° ¶�¨ F�´ ² Ã ¶8ªu®D¶0Ñ Á (

Ò Ê ¾ ª8© ² ª ,�l µu¯ ´ ° ¶8³I¶8ª�° ¯8» ¶:½8¶u«Â  �© ®D¶u«W½8¶ Í ² º ´ © «m³I¶:¶�° Å ·�ªu½)© ®D¯�° «W½+K 7 ª8© °�© ¯�°�© Ã ¶u« Ê
9
Ó�¯ Ã ¶8ª8ºu¶:½8¶u« Æ ¯ ´�´ ² ª8© ¶ ´ «%Ó E F 5C)8Ó Ä ¨ Á ( ;�Á8Á

2 ´ l ² º�Ðu¨�» ¶u«D¨ E ¯8© ªu«Í ±5É8É Ñ Á Ò (
) ¿ 9 ;

4 ¿ ) À Ó Ä ±5É8É Ñ Á Ò (
) ¿ 9 ;

4 É0Á8Áºu½ ² ° «m© Î Á (
=	» ¯8µ ² «i° ¶)Î ªu¶�°

Ï ¯8º�° ¶u«D¨ .Z» µu¶u«�Ñ Á�À Ò Ê ¾ ª8© ² ª:½ l µu¯ ´ ° ¶8³I¶8ª�° ¯8» ¶:½8¶u« Â Í ¨ Å 7Ï�k ° ¶8»�½8¶0» ¯ Ä ¶ ´ ³I¶ E » ¯8ªu® ¸ ¶uÓ É ® ¸ Î8½8¶0» K Â ´ ¯�° ² © ´ ¶uÓ�0Z© » » ¯ ´ ² Çu¶ ´ ° Ó Ä ¨Á�À�Á8Á8Á 2¯8µÍ ±5É8É Ñ Á Ò (
Î ) ¿ Î À 4�Î Á8É Î (

4mÓ Ä ±5É8É Ñ Á Ò (
Î ) ¿ Î À 4�Î É�À Î É )

7 «fp ´ ¶0Ñ ÉC; Ò Ê ¾ ª8© ² ª:½ l µu¯ ´ ° ¶8³I¶8ª�° ¯8» ¶:½8¶u« Â Í ¨ Å 7Ë È Â Ä<, Â Í Å 7G7 «fp ´ ¶g¨X4 (
Ó ´ ºu¶:½8¶0» ¯�Ì l µ8º8Ç8» © m)ºu¶g¨ E Fg¿8¿ 9

Ó Ä ¨
ÉC;�Á 4')82 ´ ¶8ª ² Ç8» ¶Í ±5É8É Ñ Á Ò (

Î
9
5�Î À (

Î É (
Î É 5ºu½)© «%¶ ´ ¶�=0�ª ² ° «m© Î ªu¶�°

Å ¯ Ã ² © ¶0Ñ 9 É
Ò Ê ¾ ª8© ² ª:½ l µu¯ ´ ° ¶8³I¶8ª�° ¯8» ¶:½8¶u« Â Í ¨ Å 7¿ (

Ó E » ½0½8¶0» ¯:Ë ² » ² ª8ªu¶uÓ Ä ¨ 9 É8Á8Á8Á
Ë Ï . ÆBE:J Ì+AÍ ±5É8É Ñ Á Ò (

Î
9
)�Î ;)À Î 9

4�Î Á�¿ Ó Ä ±5É8É Ñ Á Ò (
Î
9
)�Î
9 Á
Î Á8É Î 4 Àºu½8«%¯ Ã ² © ¶�=0�ª ² ° «m© Î ªu¶�° Ó ¼ ¼ ¼ Î ºu½ ² ° «m© ¨ «%¯ Ã ² © ¶)Î ® ² ³

Ï ¯8º�° ¶�¨ Å ¯ Ã ² © ¶0Ñ 9<(
Ò Ê ¾ ª8© ² ª ,�l µu¯ ´ ° ¶8³I¶8ª�° ¯8» ¶:½8¶u« Â  �© ®D¶u«W½8¶Í ² º ´ © «m³I¶:½8¶ Ï ¯8º�° ¶ Å ¯ Ã ² © ¶À 5 ´ ºu¶ Å ² ³:³I¶8© » » ¶ ´ Ó E F:É ( ;

Ó Ä ¨ 9<( Á
4 ¿ .Zª8ªu¶u®%·�®D¶u½8¶�ÐÍ ±5É8É Ñ Á Ò ( À�Á ( À ( À 9 É

Ó Ä ±5É8É Ñ Á Ò ( À�Á ( ÀQ;
4V)�)ºu½ ² ° «m© =	ºu½ ² ° «m© ¨ ¸ ¯8º�° ¶u«%¯ Ã ² © ¶)Î ® ² ³

�&j�j$m�| f0p�kFkFk6� s p&h�o/e f�s/� p�u u e qIj�� p�o �Rv�p&s f�e � d?s vîu p�o6m| e f�s(p�uOm�| |
s p&h�o/e f�s(p�u u e qIjXf

/RFDO�RUJDQLVDWLRQV�LQ�FKDUJH�RI�
DFFRPPRGDWLRQ�DQG�FDWHULQJ�.Z» µu¶u«D¨ Æ ¯ ´ © °�© ³I¶u«�Ñ Á 5�Ò Ê% ² ¬)© «W½8¶ Ä ´ ¯8ªu®D¶ Á 5ËZÌ Í Ó À8À[F�´ ² ³I¶8ªu¯u½8¶:½8¶u«I.Zªu¬)» ¯8© «%Ó Ä ¨ Á 5 Á8Á8Á $ 7 Ë JÍ ±5É8É Ñ Á Ò (

) É?;�Á?;�Á ( Á2�i ° ¶u«W½8¶ Ä ´ ¯8ªu®D¶ËSÎ ÌZÎ Í Î À8À ¨ À 9
ÓZµ ´ ² ³I¶8ªu¯u½8¶:½8¶u«I.Zªu¬)» ¯8© «E Î F Î�4�5 Á�¿ Ó Ä ¨ Á 5 Á 4�4 $ 7 Ë J Ë J+,TJ�w Á 4Í ±5É8É Ñ Á Ò (
Î ) ¿ Î 4 À Î ¿ 4�Î É8Á Ó Ä ±5É8É Ñ Á Ò (

Î ) É Î É 9
Î
( ;
Î Á8Á¬)© ° ¶u« Á 5+=�® ´ °�¨ ´ © Ã © ¶ ´ ¯)Î  ´

.Z» µu¶u«D¨ ½8¶�¨ Ï ¯8º�° ¶�¨ F�´ ² Ã ¶8ªu®D¶0Ñ Á (
Ò Ê% ² ¬)© «W½8¶ Ä ´ ¯8ªu®D¶ Á (Ë�Ë 7 Ó�5 Á Ó E ² º8» ¶ Ã ¯ ´ ½82¯u«%«%¶8ªu½)© Ó Ä ¨ Á ( Á8Á8Á ,

© ¬)ªu¶�¨�» ¶u«D¨ E ¯8© ªu«Í ±5É8É Ñ Á Ò (
) ¿gÉ8Á?;�Á?; )8Ó Ä ±5É8É Ñ Á Ò (

) ¿gÉ8Á?;�Á )�4
2�i ° ¶u«W½8¶ Ä ´ ¯8ªu®D¶Æ ¯8© « ² ª:½)º Í ² º ´ © «m³I¶g¨5Ì ² ªu½ F�² © ª�°S½)º�4�4 $ ² Ã ¶8³:Ç ´ ¶E Î F Î ¿�Á 4mÓ Ä ¨ Á ( Á8Á

4 , © ¬)ªu¶�¨�» ¶u«D¨ E ¯8© ªu«WË�¶u½8¶�ÐÍ ±5É8É Ñ Á Ò (
Î ) ¿ Î É 4�Î É8Á Î ( Á

Ó Ä ±5É8É Ñ Á Ò (
Î ) ¿ Î É�¿ Î É�¿ Î 5 É© ª� ² «'=�¬)© ° ¶u«D¨ ½8¶�¨  ´ ¯8ªu®D¶�¨ Á (

Î  ´ Ó ¼ ¼ ¼ Î ¬)© ° ¶u«D¨ ½8¶�¨  ´ ¯8ªu®D¶�¨ Á (
Î ²�´ ¬

.Zº8Çu¶ ´ ¬8¶u«W½8¶ F ¯�·�«Ë�Ë 7 Ó�5 Á ÓZÇu½82¯u«%«%¶8ªu½)© Ó Ä ¨ Á ( Á8Á8Á ,
© ¬)ªu¶ % ¶u« E ¯8© ªu«Í ±5É8É Ñ Á Ò (

Î ) ¿ Î É8Á Î ;�Á Î ;�Á Ó Ä ±5É8É Ñ Á Ò (
Î ) ¿ Î É�¿ Î Á (

Î
9 É

Ï ¯8º�° ¶u«D¨ .Z» µu¶u«�Ñ Á�À Ò Ê% ² ¬)© «W½8¶ Ä ´ ¯8ªu®D¶ Á�ÀË�Ë 7 ÓG4�5 ´ ºu¶:Ë�¯ ´ ª ² °¨ E F 5�Ó Ä ¨ Á�À�Á8Á 4V2¯8µ:®D¶u½8¶�ÐÍ ±5É8É Ñ Á Ò (
) ¿0À 5 À 5 ;�Á Ó Ä ±5É8É Ñ Á Ò (

) ¿0À 5 À 5 À 5» ² ¬)© «'= ¸ ¯8º�° ¶u«D¨ ¯8» µu¶u«�Î ®D®3© Î  ´
2�i ° ¶u«W½8¶ Ä ´ ¯8ªu®D¶4mÓZµ8» ¯u®D¶:½)º:Ë ¸ ¯8³:µu«%¯8º ´ Ó E Î F Î À8À Ó Ä ¨ Á�À�Á8Á�¿ 2¯8µ:®D¶u½8¶�ÐÍ ±5É8É Ñ Á Ò (

Î ) ¿ Î À8¿ Î À8¿ Î ) ¿ Ó Ä ±5É8É Ñ Á Ò (
Î ) ¿ Î À8¿ Î À8¿ Î ) Á¬8½� Á�À =0 ´ ¶u¶)Î  ´ Ó ¼ ¼ ¼ Î ¬)© ° ¶u«D¨ ½8¶�¨  ´ ¯8ªu®D¶�¨ ¸ ¯8º�° ¶u«D¨ ¯8» µu¶u«�Î ® ² ³

Ë ¸ ¯ ´ ° ¶ ´ ¶��ºu¬8¶:¶�°S¬�i ° ¶:½+j l ° ¯8µu¶Ë ² ªu«%¶8© »�2 l ª l ´ ¯8»�½8¶u« Ï ¯8º�° ¶u«D¨ .Z» µu¶u«%ÓZµ8» ¯u®D¶ Å ¯8© ª�°�¨ . ´ ª ² º�Ð�Ó Ä ¨Á�À�Á8Á8Á 2¯8µÍ ±5É8É Ñ Á Ò (
Î ) ¿ Î ( Á

Î ÉC; Î Á8Á Ó Ä ±5É8É Ñ Á Ò (
) ¿ Î ( Á

Î ÉC; Î Á 4
7 «fp ´ ¶0Ñ ÉC; Ò Ê% ² ¬)© «W½8¶ Ä ´ ¯8ªu®D¶.�«%« ² ®3© ¯�°�© ² ª:½ l µu¯ ´ ° ¶8³I¶8ª�° ¯8» ¶:½8¶u« %�,Ä ½8¶0» K 7 «fp ´ ¶uÓG4 ( ´

ºu¶:½8¶0» ¯Ì l µ8º8Ç8» © m)ºu¶g¨ E Fg¿8¿ 9
Ó Ä ¨ ÉC;�Á 4')82 ´ ¶8ª ² Ç8» ¶:®D¶u½8¶�ÐÍ ±5É8É Ñ Á Ò (L9

5 À ( É ( É
5�Ó Ä ±5É8É Ñ Á Ò (L9

5 À 4 À 9
4')

2�i ° ¶u«W½8¶ Ä ´ ¯8ªu®D¶Æ ¯8© « ² ª:½8¶u«I.�¬ ´ © ®3º8» ° ¶8º ´ «%Ó E Î F Î ¿ 5 (
5�Ó Ä ¨ ÉC;�Á8É 5?2 ´ ¶8ª ² Ç8» ¶:®D¶u½8¶�Ð¿Í ±5É8É Ñ Á Ò (

Î
9
5�Î
( Á
Î
9
)�Î
( Á
Ó Ä ±5É8É Ñ Á Ò (

Î
9
5�Î
( Á
Î
9
)�Î )�)«m© ´ ° ÉC; =�¬)© ° ¶u«D¨ ½8¶�¨  ´ ¯8ªu®D¶�¨�© «%¶ ´ ¶)Î ® ² ³IÓ ¼ ¼ ¼ Î ¬)© ° ¶u«D¨ ½8¶�¨  ´ ¯8ªu®D¶�¨© «%¶ ´ ¶)Î ® ² ³

Å ¯ Ã ² © ¶0Ñ 9 É
Ò Ê% ² ¬)© «W½8¶ Ä ´ ¯8ªu®D¶ 9 ÉÅ ·�ªu½)© ®D¯�° Ï�k ° ¶8» © ¶ ´ Ó ¿8¿ 4�¯ Ã ¶8ª8ºu¶:½8¶ % · ² ªg¨ E F (�( ;

Ó Ä ¨ 9 É8Á8Á (Ë ¸ ¯8³:Ç l ´ ·�®D¶u½8¶�ÐÍ ±5É8É Ñ Á Ò (L9
)[5C) ¿ 5c4 ; Ó Ä ±5É8É Ñ Á Ò (L9

)[5 ¿ 5 ;�É8É



��� �<��� ���  0��¡(¢I�8� � £ ¤¦¥�¢I� §�¨%©�¥�¨%¦ ¨8« ¨8 �µ7¨e§���£ �

� ���

2�i ° ¶u«W½8¶ Ä ´ ¯8ªu®D¶Æ ¯8© « ² ª:½)º Í ² º ´ © «m³I¶uÓ ¿ (
ÓZÇ ² º8» ¶ Ã ¯ ´ ½0½8¶0» ¯:Ë ² » ² ª8ªu¶uÓ Ä ¨ 9 É8Á�¿ (Ë ¸ ¯8³:Ç l ´ ·�®D¶u½8¶�ÐÍ ±5É8É Ñ Á Ò (

Î
9
)�Î ;)À Î Á 4�Î Á )8Ó Ä ±5É8É Ñ Á Ò (

Î
9
)�Î ;)À Î 9

4�Î É�¿¬)© ° ¶u«�Î  ´ ¯8ªu®D¶)Î «%¯ Ã ² © ¶�= ¼ ¯8ªu¯u½ ²�² Î  ´ Ó ¼ ¼ ¼ Î ¬)© ° ¶u«D¨ ½8¶�¨  ´ ¯8ªu®D¶�¨«%¯ Ã ² © ¶)Î ® ² ³
Ï ¯8º�° ¶�¨ Å ¯ Ã ² © ¶0Ñ 9<(

Ò Ê% ² ¬)© «W½8¶ Ä ´ ¯8ªu®D¶ 9<(Ë�Ë 7 Ó ¿0´ ºu¶:½)º % ¯u®DÓ E F 4 ¿<; Ó Ä ¨ 9<( Á8Á (
.Zª8ªu¶u®%·�®D¶u½8¶�Ð

Í ±5É8É Ñ Á Ò ( À�Á0É8É 9 ¿gÁ8Á
Ó Ä ±5É8É Ñ Á Ò ( À�Á�À8¿Q;

)8) À
2�i ° ¶u«W½8¶ Ä ´ ¯8ªu®D¶Æ ¯8© « ² ª:½)º Í ² º ´ © «m³I¶/0�¶ ´ ° ÓG4�5�Ó ´ ºu¶Q25º8© » » ¯8º8³I¶ Ä © ® ¸ ¶�° Ó Ä ¨ 9<( Á8Á8Á.Zª8ªu¶u®%·
Í ±5É8É Ñ Á Ò (

Î À�Á Î 4 Á Î 4 Á Î 4�4mÓ Ä ±5É8É Ñ Á Ò (
Î À�Á Î 4 Á Î 4 Á Î 4 ¿´ ¶u«%¯)Î ¬)© ° ¶u« 9<(

= ¼ ¯8ªu¯u½ ²�² Î  ´ Ó ¼ ¼ ¼ Î ¬)© ° ¶u«D¨ ½8¶�¨  ´ ¯8ªu®D¶�¨ ¸ ¯8º�° ¶�¨«%¯ Ã ² © ¶)Î ® ² ³

3URWHFWHG�DUHDV�DGPLQLVWUDWLRQV�.Z» µu¶u«D¨ Æ ¯ ´ © °�© ³I¶u«�Ñ Á 5�Ò È .Z» µu¶u«D¨ ½8¶�¨ Ï ¯8º�° ¶�¨ F�´ ² Ã ¶8ªu®D¶0Ñ Á (
Ò ÊF ¯ ´ ® $ ¯�°�© ² ªu¯8»�½)º Æ ¶ ´ ®D¯8ª�° ² º ´¿�É Ó ´ ºu¶:½+K 7 ° ¯8» © ¶uÓ E ² i ° ¶0µ ² «i° ¯8» ¶ É 4�5�Ó Ä ¨ Á 5 Á8Á 5 $ © ®D¶:Ë�¶u½8¶�ÐL4Í ±5É8É Ñ Á Ò (

) É 4�5 9 ;8;�;
Ó Ä ±5É8É Ñ Á Ò (

) É?;�; 9
) Á�À¼ ¼ ¼ Î µu¯ ´ ®m¨�³I¶ ´ ®D¯8ª�° ² º ´ Î  ´

Ï ¯8º�° ¶u«D¨ .Z» µu¶u«�Ñ Á�À Ò ÊF ¯ ´ ® $ ¯�°�º ´ ¶8»8Ì l ¬)© ² ªu¯8»�½)º Y ºu¶�· ´ ¯u«Ì ² º�° ¶:½8¶0» ¯Q2¯ ´ ¶g¨ E F:É Ó Ä ¨ Á�À 5 Á8Á 25º8© » » ¶u«i° ´ ¶Í ±5É8É Ñ Á Ò (
) ¿ ( ÀgÁ

5 ¿�É Ó Ä Î ±5É8É Ñ Á Ò (
) ¿ ( À0¿ 9 ¿�Áµ8ª ´ m:=	µ8ª ´ ¨ m)ºu¶�· ´ ¯u«�Î  ´ Ó ¼ ¼ ¼ Î µ8ª ´ ¨ m)ºu¶�· ´ ¯u«�Î  ´

Ï ¯8º�° ¶u«D¨ .Z» µu¶u«�Ñ Á�À Ò ÈI7 «fp ´ ¶0Ñ ÉC; Ò ÊF ¯ ´ ® $ ¯�°�© ² ªu¯8»�½8¶u« J ® ´ © ªu«, ² ³I¯8© ªu¶:½8¶:Ë ¸ ¯ ´ ¯8ªu®D¶uÓ Ä ¨ Á�À�Á8Á8Á 2¯8µÍ ±5É8É Ñ Á Ò (
) ¿ ( Á�¿�Á

4 Á Ó Ä ±5É8É Ñ Á Ò (
) ¿0À8¿gÉC;�É (¼ ¼ ¼ Î » ¶u«D¨ ¶u® ´ © ªu«D¨�µu¯ ´ ®m¨�ªu¯�°�© ² ªu¯8» Î  ´

Å ¯ Ã ² © ¶0Ñ 9 É
Ò ÊF ¯ ´ ® $ ¯�°�© ² ªu¯8»�½8¶0» ¯/0�¯8ª ² © «%¶4�4 É Ó ´ ºu¶:½)º , ² ®%° ¶8º ´�@ º8» » © ¯8ªu½8Ó E ² i ° ¶0µ ² «i° ¯8» ¶ 9 Á�À

Ó Ä ¨ 9 É8Á8Á 9Ë ¸ ¯8³:Ç l ´ ·�Ë�¶u½8¶�ÐÍ ±5É8É Ñ Á Ò (L9
)[5 ¿gÉ8Á�À (

Ó Ä ±5É8É Ñ Á Ò (L9
)8)+5 É 9

4 ;¼ ¼ ¼ Î Ã ¯8ª ² © «%¶)Î ® ² ³

��� *HUPDQ\�
D�� 1DWLRQDO�OHYHO�
1DWLRQDO�DFFRPPRGDWLRQ�DQG�FDWHULQJ�QHWZRUNV�
, ¶8º�° «%® ¸ ¶ ´ .Z» µu¶8ª Ã ¶ ´ ¶8© ª0Ñ62¶ ´ ³I¯8ª/.Z» µ8© ªu¶:ËE» º8ÇuÒ , .�0QÑ .Z» µ8© ªu¶¸ º�° «%Ò
F�² «i°  ¯u® ¸ À�Á8Á�¿8¿�Á Ó , ¨ ;�Á ) 9 ¿ Æ

H8ªu® ¸ ¶8ª
Í ± (

)YÑ Á Ò ; )S4 ( Á8Á8É0Á
Ó Ä ± (

)YÑ Á Ò ; )S4 ( Á8Á8É
4�4© ª� ² =�¯8» µu¶8ª Ã ¶ ´ ¶8© ª)Î ½8¶uÓ ¼ ¼ ¼ Î ¯8» µu¶8ª Ã ¶ ´ ¶8© ª)Î ½8¶

E ¯�·�¶ ´ © «%® ¸ ¶ ´ Ï ² ° ¶8» ¨�º8ªu½82¯u«i° «i° O ° ° ¶8ª Ã ¶ ´ Çu¯8ªu½0¶)Î 0Î)Ñ E)Ï 2ÒÍ H ´ ¹D¶8ªu«i° ´ ¯u«%«%¶ 9
Ó , ¨ ;�Á8É8É8É Æ H8ªu® ¸ ¶8ªÍ ± (

)YÑ Á Ò ; ) ¿<; 9
5 Á Ó Ä ± (

)YÑ Á Ò ; ) ¿<; 9
5 Á 4�4�4© ª� ² =	Ç ¸ ¬�¨ ² ª8» © ªu¶)Î ½8¶uÓ ¼ ¼ ¼ Î °�© «%® ² Ã ¶ ´ Î ½8¶ È Ç ¸ ¬�¨�Çu¶ ¸ ¶ ´ Çu¶ ´ ¬)º8ªu¬

, ¶8º�° «%® ¸ ¶u« @ ºu¬8¶8ªu½ ¸ ¶ ´ Çu¶ ´ ¬8« ¼ ¶ ´ ¹Ï ¯8º8µ�° Ã ¶ ´ Çu¯8ªu½g6H ´�@ ºu¬8¶8ªu½ ¼ ¯8ªu½8¶ ´ ª0º8ªu½ @ ºu¬8¶8ªu½ ¸ ¶ ´ Çu¶ ´ ¬8¶8ª¶)Î 0Î Ó 7 ³x25© » ½8¶�¨ F ¯ ´ ¹DÓ % ¶ ² ªu¯ ´ ½ ² ¨ ½8¯�¨ 0Z© ªu®3© ¨ 1 ¶u¬S4mÓ , ¨ É�¿ 9
5 Á, ¶�°�³ ² » ½Í ± (

)YÑ Á Ò À8¿�É 4V)�) É 5 Á Ó Ä ± (
)YÑ Á Ò À8¿�É 4V)�) É 585�5¸ ¯8º8µ�° Ã ¶ ´ Çu¯8ªu½:=�½�& ¸ Î ²�´ ¬8Ó ¼ ¼ ¼ Î ½�& ¸ Î ²�´ ¬

% ¯8ªu½)© ½�·�» »Ï º8³:Ç ² » ½�° «i° ´ ¯u«%«%¶�4')8Ó , ¨ )�) ( ¿�É 1
¶8© ³I¯ ´Í ± (

)YÑ Á Ò É 5 ( É
¨
(
)S4 ÀgÁ Ó Ä ± (

)YÑ Á Ò É 5 ( É
¨
(
)S4 À 4 ÀD%¶8ª�° ´ ¯8» ¶�=	» ¯8ªu½)© ½�·�» » Î ® ² ³IÓ ¼ ¼ ¼ Î » ¯8ªu½)© ½�·�» » Î ® ² ³

0Z© ¯8Ç ² ª ²Ä ´ © ¶u½ ´ © ® ¸ ¨ J Çu¶ ´ °�¨ Å ° ´ ¯�3u¶ È Ï ¯8ºu« À 4mÓ , ¨ À 4 ( ¿
) E ¶ ´ ¬)© «%® ¸ 25» ¯u½)Çu¯u® ¸Í ± (

)YÑ Á Ò ¿8¿�Á ( ; ( ¿�É 9 Á© ª� ² = Ã © ¯8Ç ² ª ² Î ½8¶uÓ ¼ ¼ ¼ Î Ã © ¯8Ç ² ª ² Î ½8¶

1DWLRQDO�RUJDQLVDWLRQV�LQ�FKDUJH�RI�WRXULVP�
, ¶8º�° «%® ¸ ¶ P ¶8ª�° ´ ¯8» ¶�6H ´ Í ² º ´ © «m³:ºu«W¶)Î 0Î)Ñ , P Í ÒE ¶u¶�° ¸ ² Ã ¶8ªu«i° ´ ¯�3u¶?5C)8Ó , ¨65 Á8É�¿8À Ä ´ ¯8ª8¹%�º ´ ° È Æ ¯8© ªÍ ± (

)YÑ Á ÒN5C)8) 9Q(
5
( Á
Ó Ä ± (

)YÑ Á ÒN5C) 9 À
4') Á8É© ª� ² =�½�¨ DD¨ °=Î ® ² ³IÓ ¼ ¼ ¼ Î ½8¶8º�° «%® ¸ » ¯8ªu½�¨ ° ² º ´ © «m³:ºu«�Î ½8¶

1DWLRQDO�KLNLQJ�QHWZRUNV�
, ¶8º�° «%® ¸ ¶ ´ .Z» µu¶8ª Ã ¶ ´ ¶8© ª:¶)Î 0Î)Ñ , .�0�ÒF�² «i°  ¯u® ¸ À�Á8Á�¿8¿�Á Ó , ¨ ;�Á ) 9 ¿ Æ

H8ªu® ¸ ¶8ª
Í ± (

)YÑ Á Ò ; )S4 ( Á0Á8É0Á
Ó Ä ± (

)YÑ Á Ò ; )S4 ( Á0Á8É
4�4¸ ºu¶�° ° ¶8ª)Î ¼ ¶u¬8¶�=�¯8» µu¶8ª Ã ¶ ´ ¶8© ª)Î ½8¶)Î ¼ ¼ ¼ Î ¯8» µu¶8ª Ã ¶ ´ ¶8© ª)Î ½8¶

, ¶8º�° «%® ¸ ¶ ´ Í ² º ´ © «m³:ºu« Ã ¶ ´ Çu¯8ªu½0¶)Î 0ÎE ¶ ´ ° ¸ ¯�¨ Ã ² ª�¨ Å º�° °�ªu¶ ´ ¨ F » ¯�° DQ4 É Ó , ¨ À�É 4�4�4 E ² ª8ªÍ ± (
)YÑ Á Ò ¿8¿<; ) ;)À8¿8¿gÁ Ó Ä ± (

)YÑ Á Ò ¿8¿<; 5C) ; 9 ¿8¿¹ ² ª�° ¯8¹%°_=�½8¶8º�° «%® ¸ ¶ ´ ° ² º ´ © «m³:ºu« Ã ¶ ´ Çu¯8ªu½�Î ½8¶uÓ¼ ¼ ¼ Î ½8¶8º�° «%® ¸ ¶ ´ ° ² º ´ © «m³:ºu« Ã ¶ ´ Çu¯8ªu½�Î ½8¶
0�¶ ´ Çu¯8ªu½ , ¶8º�° «%® ¸ ¶ ´ 2¶ ´ Ç8© ´ ¬8«D¨�º8ªu½ 1 ¯8ªu½8¶ ´ Ã ¶ ´ ¶8© ªu¶:¶)Î 0ÎÑ 0 , 2 1 0�Ó , ¶8º�° «%® ¸ ¶ ´ 1 ¯8ªu½8¶ ´ Ã ¶ ´ Çu¯8ªu½8Ò1 © » ¸ ¶8» ³I« ¸ > ¸ ¶ ´ .Z» » ¶u¶�4 À 9

¨�4 À )8Ó , ¨ É (
4 ¿ 4QM�¯u«%«%¶8»Í ± (

)YÑ Á Ò À 5#4V) ÉC; 9 É0Á
Ó Ä ± (

)YÑ Á Ò À 5#4V) ÉC; 9 É
4 Á© ª� ² = ¼ ¯8ªu½8¶ ´ Ã ¶ ´ Çu¯8ªu½�Î ½8¶uÓ ¼ ¼ ¼ Î ¼ ¯8ªu½8¶ ´ Ã ¶ ´ Çu¯8ªu½�Î ½8¶

F�´ ² & ¶�°�¹%°�µu¯ ´ °�ªu¶ ´ 1 ¯8ªu½8¶ ´ ª¾ ª8© Ã Î ¨ F�´ ² RÎ , ´ Î�Ì)¯8© ªu¶ ´ E ´ O ³I¶ ´7 ªu«i°�© °�º�°Z6H ´ J ´ Dm© ¶ ¸ º8ªu¬8« ¼ © «%«%¶8ªu«%® ¸ ¯� °S½8¶ ´ ¾ ª8© Ã ¶ ´ «m© ° O ° Æ ¯ ´ Ç8º ´ ¬8Ó1 © » ¸ ¶8» ³�¨RÌ:>�µ8¹D¶�¨ Å ° ´ ¯�3u¶?5 E Ó , ¨ É�À�Á8É�¿ Æ ¯ ´ Ç8º ´ ¬Í ± (
)YÑ Á ÒN5 ( ¿

43¨ ¿<;)¿ (:9 Á
)8Ó Ä ± (

)YÑ Á ÒN5 ( ¿
4 ¿<;)¿Q; ) (

5Ç ´ ¯u¶8³I¶ ´ =	³I¯8© » ¶ ´ Î º8ª8© ¨�³I¯ ´ Ç8º ´ ¬�Î ½8¶uÓ ¼ ¼ ¼ Î «i° ¯� RÎ º8ª8© ¨³I¯ ´ Ç8º ´ ¬�Î ½8¶ Èfy Ç ´ ¯u¶8³I¶ ´
$ ¶�° D ¼ ¶ ´ ¹ 1 ¶8© ° ¼ ¯8ªu½8¶ ´ ª7 ª8ªu¶ ´ ¶ ´ 2 ´ º8ªu½ (

Ó , ¨ 9 ¿8À8À8À Æ
¶�° Dm© ªu¬8¶8ª

Í È Ä ± (
)YÑ Á Ò 9

4 ¿�É�¿ 4 É�¿8¿¼ ¶8Ç8³I¯u«i° ¶ ´ =	ªu¶�° D ¼ ¶ ´ ¹m¨ ¼ ¶8© ° ¼ ¯8ªu½8¶ ´ ªuÓ ¼ ¼ ¼ Î ªu¶�° D ¼ ¶ ´ ¹m¨¼ ¶8© ° ¼ ¯8ªu½8¶ ´ ª)Î ½8¶

1DWLRQDO�VXVWDLQDELOLW\�QHWZRUNV�
Ä ²�´ º8³ ¾ ³ ¼ ¶8» °�º8ªu½ J ª�° ¼ © ®3¹3» º8ªu¬.Z³ Æ © ® ¸ ¯u¶8» « ¸ ²  ; ¨�4 Á Ó , ¨ À�É 4 9�9 E ²

ª8ª
Í ± (

)YÑ Á Ò ¿8¿<;�É�À ) 9 Á (
Ó Ä ± (

)YÑ Á Ò ¿8¿<; ) ¿�É )�) É�À 5¼ ¼ ¼ Î  ²�´ º8³:ºu¶)Î ½8¶uÓZ© ª� ² =0 ²�´ º8³:ºu¶)Î ½8¶
J ® ² ° ´ ¯8ªu«D¨ J ® ² °�© µJ Ë Â Í Ì+. $ Å ¶)Î 0Î Ó Ä º�° ° ¶ ´ «i° ´ ¯�3u¶�4 9

¨�4')8Ó , ¨T5�5#4�4�4 Å ¯u¯ ´ Ç ´ Hu®3¹D¶8ªÍ ± (
)YÑ Á ÒN5 ; 4 É 9<(

5
9
)8Ó Ä ±�± (

)YÑ Á Ò�5 ; 4 É 9<(
5 É8É© ª� ² =�¶u® ² ° ´ ¯8ªu«�Î ½8¶uÓ ¼ ¼ ¼ Î ¶u® ² ° ´ ¯8ªu«�Î ²�´ ¬8Ó ¼ ¼ ¼ Î ¶u® ² ¨ °�© µ)Î ²�´ ¬

Ä ¯ ¸ ´ ° Dm© ¶8» $ ¯�°�º ´, ¶8º�° «%® ¸ ¶ E ¯ ¸ ª/.#2Ó E ¯ ¸ ª�¨ ¾ ³ ¼ ¶8» °�¨ P ¶8ª�° ´ º8³IÓ Å ® ¸ © ®3¹3» ¶ ´ «i° ´ ¯�3u¶À ¨ 9
Ó , ¨�4 Á 4 9

) E ¶ ´ » © ª¼ ¼ ¼ Î  ¯ ¸ ´ ° Dm© ¶8» ¨�ªu¯�°�º ´ Î ½8¶
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0�¶ ´ ªu¶�° Di° ¶Q25º�° ¶ E ¶8© «mµ8© ¶8» ¶/Z�Ë ² ª8ªu¶u®%° ¶u½ E ¶u«i° F�´ ¯u®%°�© ®D¶.�¬8¶8ªu½8¯�¨ Í ´ ¯8ªu«i ¶ ´ ÎC.�¬8¶8ª�°�º ´ 6H ´ $ ¯u® ¸8¸ ¯8» °�© ¬)¹D¶8© ° 25³:Ç ÏE ºu½8¯8µu¶u«i° ¶ ´ Å ° ´ Î�4�4mÓ , ¨ À�É 4�4�4 E ² ª8ªÍ ± (
)YÑ Á Ò ¿8¿<; 5 Á (

5#4 É�À Ó Ä ± (
)YÑ Á Ò ¿8¿<; 5 Á (

5#4 ÉC;«%¶ ´ Ã © ®D¶�=�¯u¬8¶8ªu½8¯�¨ ° ´ ¯8ªu«i ¶ ´ Î ½8¶uÓ ¼ ¼ ¼ Î ¬)º�° ¶�¨�Çu¶8© «mµ8© ¶8» ¶)Î ½8¶

E�� 5HJLRQDO�OHYHO�
5HJLRQDO�RUJDQLVDWLRQV�LQ�FKDUJH�RI�WRXULVP�
SURPRWLRQ��
E ¯�·�¶ ´ ª Í ² º ´ © «m³:ºu«E .�A J Ì $	Í Â ¾ Ì 7 Å ÆW¾ Å Æ ¯ ´ ¹D¶�°�© ªu¬825³:Ç Ï% ¶ ² µ ² » ½8«i° ´ ¯�3u¶�4 (

5�Ó , ¨ ;�ÁC;�Á ( Æ
H8ªu® ¸ ¶8ª

Í ± (
)YÑ Á Ò ; ) ¿ 4 ¿�É ) 9 Á

Ó Ä ± (
)YÑ Á Ò ; ) ¿ 4 ¿�É ) 9

)�)° ² º ´ © «m³:ºu«'=	Çu¯�·�¶ ´ ª)Î © ª� ² Ó ¼ ¼ ¼ Î Çu¯�·�¶ ´ ª)Î Ç�·�¯�·�¶ ´ ª�¨ ° ² º ´ © «m³:ºu«�Î ½8¶ È
Í ² º ´ © «m³:ºu« Ã ¶ ´ Çu¯8ªu½?.Z» » ¬ O º�¨ Å ® ¸ ¼ ¯8Çu¶8ªÄ ºu¬8¬8¶ ´ «i° ´ ¯�3u¶Q)8Ó , ¨ ; 5#4 À�Á .Zºu¬8«mÇ8º ´ ¬Í ± (

)YÑ Á Ò ;)¿ 4 ( ÀgÁ ( Á
43¨ Á Ó Ä ± (

)YÑ Á Ò ;)¿ 4 ( ÀgÁ ( Á
43¨ ¿�Á© ª� ² =0° Ã ¯8Çu«�Î ½8¶uÓ ¼ ¼ ¼ Î ¯8» » ¬8¯u¶8º)Î ½8¶

Í ² º ´ © «m³:ºu« Ã ¶ ´ Çu¯8ªu½ Æ H8ªu® ¸ ¶8ª�¨ Â Çu¶ ´ Çu¯�·�¶ ´ ªE ² ½8¶8ªu«%¶u¶u«i° ´ ¯�3u¶�4�4 É Ó , ¨ ; 4 ¿ ( É Æ
H8ªu® ¸ ¶8ª

Í ± (
)YÑ Á Ò ; ) ;)¿ ) ¿ 4 ;�Á Ó Ä ± (

)YÑ Á Ò ; ) ;)¿ ) ¿ 4 ;Y¿<;° ² º ´ © «i°�© ª� ² = ² Çu¶ ´ Çu¯�·�¶ ´ ª�¨ ° ² º ´ © «m³:ºu«�Î ½8¶uÓ ¼ ¼ ¼ Î ² Çu¶ ´ Çu¯�·�¶ ´ ª�¨° ² º ´ © «m³:ºu«�Î ½8¶

5HJLRQDO�RUJDQLVDWLRQV�LQ�FKDUJH�RI�FRPPHUFH��
VHUYLFHV�DQG�LQGXVWU\�
E ¯�·�¶ ´ © «%® ¸ ¶u« Å ° ¯u¯�° «m³:© ª8© «i° ¶ ´ © º8³o6H ´ 1 © ´ ° «%® ¸ ¯� ° Ó�0�¶ ´ ¹D¶ ¸ ´ º8ªu½Í ¶u® ¸ ª ² » ² ¬)© ¶F�´ © ª<D ´ ¶u¬8¶8ª�° ¶8ªu«i° ´ ¯�3u¶ ¿<; Ó , ¨ ;�Á�À�ÉC; Æ H8ªu® ¸ ¶8ªÍ ± (

)YÑ Á Ò ; ) ¿ 4�5 ¿gÁ 4mÓ Ä ± (
)YÑ Á Ò ; ) ¿ 4�5 ¿0¿ 9

5 Áµ ² «i° «i° ¶8» » ¶�=�«i°�³ ¼ Ã °=Î Çu¯�·�¶ ´ ª)Î ½8¶uÓ ¼ ¼ ¼ Î «i°�³ ¼ © Ã °=Î Çu¯�·�¶ ´ ª)Î ½8¶

7 ªu½)ºu«i° ´ © ¶�¨�º8ªu½ Ï ¯8ªu½8¶8» «m¹D¯8³:³I¶ ´ Å ® ¸ ¼ ¯8Çu¶8ªÅ ° ¶�° ° ¶8ªu«i° ´ ¯�3u¶�4 ±5É Ó , ¨ ; 5#4 À�Á .Zºu¬8«mÇ8º ´ ¬Í ± (
)YÑ Á Ò ;)¿ 4 É 4�5 ¿gÁ Ó Ä ± (

)YÑ Á Ò ;)¿ 4 É 4�5 ¿gÉ�¿�É© ª� ² =�«%® ¸ ¼ ¯8Çu¶8ª)Î © ¸ ¹uÎ ½8¶uÓ ¼ ¼ ¼ Î ¯8ºu¬8«mÇ8º ´ ¬�Î © ¸ ¹uÎ ½8¶
7 ªu½)ºu«i° ´ © ¶�¨�º8ªu½ Ï ¯8ªu½8¶8» «m¹D¯8³:³I¶ ´ 6H ´ Æ H8ªu® ¸ ¶8ª0º8ªu½ Â Çu¶ ´ Çu¯�·�¶ ´ ªÆ ¯�Ðu¨ @i² «%¶8µ ¸ ¨ Å ° ´ Î ¿ Ó , ¨ ;�Á8É8É8É Æ H8ªu® ¸ ¶8ªÍ ± (

)YÑ Á Ò ; ) À 4�4�5 Á Ó Ä ± (
)YÑ Á Ò ; ) À 4�4�5 É8Á 5© «fDm© ¸ ¹3³I¯8© » =	³:ºu¶8ªu® ¸ ¶8ª)Î © ¸ ¹uÎ ½8¶

5HJLRQDO�RUJDQLVDWLRQV�LQ�FKDUJH�RI�VXVWDLQDEOH�
GHYHORSPHQW�DQG�WKH�HQYLURQPHQW�
% ² ¹D¯8» ¶/.�¬8¶8ªu½8¯ ¿ 4M ² ³:³V. ¿ 4 E ¯�·�¶ ´ ªuÓ E ¯�·�¶ ´ © «%® ¸ ¶u« % ¯8ªu½8¶u«%¯8³�°Z6H ´ ¾ ³ ¼ ¶8» ° «%® ¸ º�° D%ÓE H ´ ¬8¶ ´ ³I¶8© «i° ¶ ´ ¨ ¾ » ´ © ® ¸ ¨ Å ° ´ Î�4�5 Á Ó , ¨ ; 5#4 9

)?.Zºu¬8«mÇ8º ´ ¬Í ± (
)YÑ Á Ò ;)¿ 4V) Á 9

4 À�Á�¿ 4 ¿ 4mÓ Ä ± (
)YÑ Á Ò ;)¿ 4V) Á 9

4 À8¿8¿ 4¹ ² ³:³I¯ ¿ 4�=	» �º)Î Çu¯�·�¶ ´ ª)Î ½8¶uÓ ¼ ¼ ¼ Î Çu¯�·�¶ ´ ª)Î ½8¶ È » �º È ¹ ² ³:³I¯ ¿ 4
%�J . ,TJ Ì ± E ¯�·�¶ ´ ªE ¯�· ´ © «%® ¸ ¶u« Å ° ¯u¯�° «m³:© ª8© «i° ¶ ´ © º8³o6H ´ % ¯8ªu½ ¼ © ´ ° «%® ¸ ¯� °�º8ªu½ Ä ²�´ «i° ¶8ªuÓF�² «i°  ¯u® ¸ ¿8¿gÁ8Á 4 ¿ Ó , ¨ ;�Á�À�É�À Æ H8ªu® ¸ ¶8ªÍ ± (

)YÑ Á Ò ; ) ¿ 4 ;)¿0¿8¿Q;)¿ Ó Ä ± (
)YÑ Á Ò ; ) ¿ 4 ;)¿ 4 9 ¿<;)¿@i² «%¶8µ ¸ Î M ² ¶8µ� ¶ ´ = Å ° ÆB%3Ä Î E ¯�·�¶ ´ ª)Î ½8¶uÓ¼ ¼ ¼ Î «i°�³:» RÎ Çu¯�·�¶ ´ ª)Î ½8¶ È «i°�³I¶8»  È Ç W 4 È » ¶u¯u½8¶ ´ Î ¸ °�³:»

%�J . ,TJ Ì ± Å ® ¸ ¼ ¯8Çu¶8ª Å Hu½% ¯8ªu½ ¼ © ´ ° «%® ¸ ¯� ° «%¯8³�°dM�¶8³:µ�° ¶8ª È % © ªu½8¯8ºuÓ�.�½8¶8ªu¯8ºu¶ ´�´ © ªu¬8) 9
Ó , ¨; 9<( É

)�M�¶8³:µ�° ¶8ª
Í ± (

)YÑ Á Ò ;�É 4 À8¿ 4 (:9 Áµ ² «i° «i° ¶8» » ¶�=	» ¼ ¯�¨�¹D¶)Î Çu¯�·�¶ ´ ª)Î ½8¶uÓ ¼ ¼ ¼ Î » ¯8ªu½ ¼ © ´ ° «%® ¸ ¯� °�¨�Çu¯�·�¶ ´ ª)Î ½8¶

%�J . ,TJ Ì ± Â «i° ¯8» » ¬ O º% ¯8ªu½ ´ ¯�° «%¯8³�° Â «i° ¯8» » ¬ O ºuÓ Å ® ¸ ¼ ¯8Çu¶8ªu«i° ´ Î�4�4mÓ , ¨ ; 9
5#4�5

Æ ¯ ´ ¹%° ² Çu¶ ´ ½ ²�´ Í ± (
)YÑ Á Ò ;�É ( ¿

)�4�4 ¿ 5�5�Ó Ä ± (
)YÑ Á Ò ;�É ( ¿

)�484 ¿ 5�5° ¸ ² ³I¯u«�Î Ç ´ ¯8ªu½)» =	» ´ ¯�¨ ² ¯8» Î Çu¯�·�¶ ´ ª)Î ½8¶
%�J . ,TJ Ì ± .Zºu¶ ´ Çu¶ ´ ¬)» ¯8ªu½% .#2z.Zºu¶ ´ Çu¶ ´ ¬)» ¯8ªu½8Ó Æ ¯ ´ ¹%°�µ8» ¯�° D (

Ó , ¨ ; 5C) 9 À E
¶ ´ ª8Çu¶8º ´ ¶8ªÍ ± (

)YÑ Á Ò ;�É 5 9
)S4 É ) Á�¿ (

Ó Ä ± (
)YÑ Á Ò ;�É 5 9

)S4 É ) Á�¿8À¹ ²�²�´ ½)© ªu¯�°�© ² ª)Î ¼ ¯8» ¹�=0°�¨ ² ª8» © ªu¶)Î ½8¶uÓ ¼ ¼ ¼ Î ¯8ºu¶ ´ Çu¶ ´ ¬)» ¯8ªu½�Î ½8¶
%�J . ,TJ Ì ± Â Çu¶ ´ Çu¯�·�¶ ´ ª 1 ¶u«i°Ì)¶u¬)© ¶ ´ º8ªu¬ Ã ² ª Â Çu¶ ´ Çu¯�·�¶ ´ ªuÓ Æ ¯�Ð�© ³:© » © ¯8ªu«i° ´ ¯�3u¶ É )8Ó , ¨ ;�Á�À�ÉC;Æ H8ªu® ¸ ¶8ªÍ ± (

)YÑ Á Ò ; ) ¿ 4 9
5 Á Ó Ä ± (

)YÑ Á Ò ; ) ¿ 4 9
5 ¿ )�4 (µ ² «i° «i° ¶8» » ¶�= ´ ¶u¬�¨ ² Ç)Î Çu¯�·�¶ ´ ª)Î ½8¶uÓ¼ ¼ ¼ Î ´ ¶u¬)© ¶ ´ º8ªu¬�Î ² Çu¶ ´ Çu¯�·�¶ ´ ª)Î Çu¯�·�¶ ´ ª)Î ½8¶

%�J . ,TJ Ì ± Â Çu¶ ´ Çu¯�·�¶ ´ ª�¨ Â «i°% ¯8ªu½ ¼ © ´ ° «%® ¸ ¯� ° «%¯8³�°a.Z» ° >u° °�© ªu¬ È Æ H ¸ » ½ ²�´  Ó�.Z³{M�¶8» » ¶ ´ Çu¶ ´ ¬S4�4mÓ, ¨ ; (�( À�É Æ
H ¸ » ½ ²�´  ÓÍ ± (

)YÑ Á Ò ; 5 É 4�5#4 Á 9 Áµ ² «i° «i° ¶8» » ¶�=	» ¼ ¯�¨ ¯ ² ³:º)Î Çu¯�·�¶ ´ ª)Î ½8¶uÓ ¼ ¼ ¼ Î » ¯8ªu½ ¼ © ´ ° «%® ¸ ¯� °�¨Çu¯�·�¶ ´ ª)Î ½8¶

F�� /RFDO�OHYHO�
/RFDO�RUJDQLVDWLRQV�LQ�FKDUJH�RI�WRXULVP�
GHYHORSPHQW�DQG�SURPRWLRQ�DQG�KLNLQJ�
LWLQHUDULHV��/DQGUDWVlPWHU�
% ¯8ªu½ ´ ¯�° «%¯8³�° Â Çu¶ ´ ¯8» » ¬ O ºÂ Çu¶ ´ ¯8» » ¬ O ºu¶ ´GF » ¯�° D ¿ Ó , ¨ ; 9 À8¿ 9 Å ²

ª�° ¸ ²  ¶8ªÍ ± (
)YÑ Á Ò ;�É�¿ 4�5#4 ¿gÁ Ó Ä ± (

)YÑ Á Ò ;�É�¿ 4�5#4 ¿�É 5C)» ¯8ªu½ ´ ¯�° «%¯8³�°�¨ ² ¯�=	» ´ ¯�¨ «iRÎ Çu¯�·�¶ ´ ª)Î ½8¶uÓ ¼ ¼ ¼ Î ² Çu¶ ´ ¯8» » ¬8¯u¶8º)Î ²�´ ¬
% ¯8ªu½ ´ ¯�° «%¯8³�° Â «i° ¯8» » ¬ O ºÅ ® ¸ ¼ ¯8Çu¶8ªu«i° ´ Î�4�4mÓ , ¨ ; 9

5#4 Á Æ ¯ ´ ¹%° ² Çu¶ ´ ½ ²�´ Í ± (
)YÑ Á Ò ;�É ( ¿

)�4�4 Áµ ² «i° «i° ¶8» » ¶�=	» ´ ¯�¨ ² ¯8» Î Çu¯�·�¶ ´ ª)Î ½8¶uÓ ¼ ¼ ¼ Î » ´ ¯�¨ ² «i° ¯8» » ¬8¯u¶8º)Î ½8¶
% ¯8ªu½ ´ ¯�° «%¯8³�° 2¯ ´ ³:© «%® ¸ ¨ F ¯ ´ ° ¶8ª8¹3© ´ ® ¸ ¶8ªÂ » ·�³:µ8© ¯u«i° ´ Î�4 Á Ó , ¨ ;)¿ (

5
9
2¯ ´ ³:© «%® ¸ ¨ F ¯ ´ ° ¶8ª8¹3© ´ ® ¸ ¶8ªÍ ± (

)YÑ Á Ò ;�;)¿ 4 9 À
484mÓ Ä ± (

)YÑ Á Ò ;�;)¿ 4 9 À
4 ÉC;�Á³I¯8© » =	» ´ ¯�¨ ¬8¯8µ)Î ½8¶uÓ ¼ ¼ ¼ Î » ´ ¯�¨ ¬8¯8µ)Î ½8¶

% ¯8ªu½ ´ ¯�° «%¯8³�° E ¯u½ Í >�» DE ¯ ¸ ª ¸ ² �µ8» ¯�° DQ4mÓ , ¨ ;�É 5 (
5 E ¯u½ Í >�» DÍ ± (

)YÑ Á Ò ;�Á (
4 À�Á�ÀgÁ¼ ¼ ¼ Î » ´ ¯�¨ ° ² ¶8» D�Î ½8¶uÓZ© ª� ² =	» ´ ¯�¨ ° ² ¶8» D�Î ½8¶

% ¯8ªu½ ´ ¯�° «%¯8³�° Æ © ¶u«mÇu¯u® ¸F�² «i°  ¯u® ¸ É8Á8É Ó , ¨ ;�É 9
4�4 Æ © ¶u«mÇu¯u® ¸Í ± (

)YÑ Á Ò ;�Á�¿8À 9 Á ( Á
Ó Í ± (

)YÑ Á Ò ;�Á�¿8À 9 Á ( ¿<;
)

¼ ¼ ¼ Î » ¯8ªu½)¹ ´ ¶8© «D¨�³:© ¶u«mÇu¯u® ¸ Î ½8¶uÓZµ ² «i° «i° ¶8» » ¶�=	» ´ ¯�¨�³:Ç)Î Çu¯�·�¶ ´ ª)Î ½8¶
% ¯8ªu½ ´ ¯�° «%¯8³�°5Ì ² «%¶8ª ¸ ¶8© ³1 © ° ° ¶8» «mÇu¯u® ¸ ¶ ´ «i° ´ Î À�É Ó , ¨ ;�É8Á�¿8¿ Ì ² «%¶8ª ¸ ¶8© ³Í ± (

)YÑ Á Ò ;�Á8É 4 É ) ¿gÁµ ² «i° «i° ¶8» » ¶�=	» ´ ¯�¨ ´ ² «%¶8ª ¸ ¶8© ³0Î ½8¶uÓ ¼ ¼ ¼ Î » ¯8ªu½)¹ ´ ¶8© «D¨ ´ ² «%¶8ª ¸ ¶8© ³0Î ½8¶
% ¯8ªu½ ´ ¯�° «%¯8³�° Í ´ ¯8º8ªu«i° ¶8© ª% ºu½ ¼ © ¬�¨ Í ¸ ² ³I¯�¨ Å ° ´ Î ¿ Ó , ¨ ;�É�¿ 9 ; Í ´

¯8º8ªu«i° ¶8© ª
Í ± (

)YÑ Á Ò ; 5#4 À<;�Áµ ² «i° «i° ¶8» » ¶�=	» ´ ¯�¨ ° «�Î Çu¯�·�¶ ´ ª)Î ½8¶uÓ ¼ ¼ ¼ Î ° ´ ¯8º8ªu«i° ¶8© ª)Î ® ² ³
% ¯8ªu½ ´ ¯�° «%¯8³�° E ¶ ´ ® ¸ ° ¶u«%¬8¯u½8¶8ªu¶ ´ % ¯8ªu½Å ¯8» DmÇ8º ´ ¬8¶ ´ Å ° ´ Î+5 (

Ó , ¨ ;�É ( É�À E
¯u½	Ì)¶8© ® ¸ ¶8ª ¸ ¯8» »

Í ± (
)YÑ Á Ò ; 5 À 4 9�9 É0Á© ª� ² =	» ´ ¯�¨�Çu¬)» Î ½8¶uÓ ¼ ¼ ¼ Î » ´ ¯�¨�Çu¬)» Î ½8¶



��� �<��� ���  0��¡(¢I�8� � £ ¤¦¥�¢I� §�¨%©�¥�¨%¦ ¨8« ¨8 �µ7¨e§���£ �

� ���

/RFDO�RUJDQLVDWLRQV�LQ�FKDUJH�RI�FRPPHUFH��
VHUYLFHV�DQG�LQGXVWU\�
7 ªu½)ºu«i° ´ © ¶�¨�º8ªu½ Ï ¯8ªu½8¶8» «m¹D¯8³:³I¶ ´ Å ® ¸ ¼ ¯8Çu¶8ªÌ)¶u¬)© ² ªu¯8» ¬8¶u«%® ¸<O  ° «%«i° ¶8» » ¶/.Z» » ¬ O ºuÓ E H ´ ² M�¶8³:µ�° ¶8ª® È�² Ë Â ÆBJ3Í .�.Z» » ¬ O ºQ2 ´ H8ªu½8¶ ´ D%¶8ª�° ´ º8³IÓ Ï ¶8© «m© ªu¬8¶ ´ Å ° ´ ¯�3u¶�4 ¿ Ó , ¨; 9<( É 9

M�¶8³:µ�° ¶8ª
Í ± (

)YÑ Á Ò ;�É 4 À 9 À<;
5 Á Ó Ä ± (

)YÑ Á Ò ;�É 4 À 9 À<;
5c4 Á© ¸ ¬�¨�¹D¶�=�«%® ¸ ¼ ¯8Çu¶8ª)Î © ¸ ¹uÎ ½8¶

7 ªu½)ºu«i° ´ © ¶�¨�º8ªu½ Ï ¯8ªu½8¶8» «m¹D¯8³:³I¶ ´ Å ® ¸ ¼ ¯8Çu¶8ªÌ)¶u¬)© ² ªu¯8» ¬8¶u«%® ¸<O  ° «%«i° ¶8» » ¶/.Z» » ¬ O ºuÓ E H ´ ² M�¯8º��Çu¶8º ´ ¶8ª7 ª8ª ² Ã ¯8µu¯ ´ ¹ ¿�Á Ó , ¨ ; 9
5 Á8Á M�¯8º��Çu¶8º ´ ¶8ªÍ ± (

)YÑ Á Ò ;�É (
4V)�4 À�Á�¿�Á Ó Ä ± (

)YÑ Á Ò ;�É (
4V)�4 À�Á�¿ 4© ¸ ¬�¨�¹%6=�«%® ¸ ¼ ¯8Çu¶8ª)Î © ¸ ¹uÎ ½8¶

Ï ¯8ªu½8¶8» «m¹D¯8³:³I¶ ´ 2¯ ´ ³:© «%® ¸ ¨ F ¯ ´ ° ¶8ª8¹3© ´ ® ¸ ¶8ªE ¯ ¸ ª ¸ ² �µ8» ¯�° DB5�Ó , ¨ ;)¿�É 5 ¿ 1 ¶8© » ¸ ¶8© ³Í ± (
)YÑ Á Ò ;�; 4V) ¿8À (:9<( Á

Ó Ä ± (
)YÑ Á Ò ;�; 4V) ¿8À (:9<(

4 Á¸ ² �Çu¯8ºu¶ ´ =	³:ºu¶8ªu® ¸ ¶8ª)Î © ¸ ¹uÎ ½8¶
Ï ¯8ªu½8¶8» «m¹D¯8³:³I¶ ´ E ¯u½ Í >�» DD¨ Æ © ¶u«mÇu¯u® ¸Æ ¯ ´ ¹%°�µ8» ¯�° DQ4 (

Ó , ¨ ;�É 5 Á 9 Ï ²
» Dm¹3© ´ ® ¸ ¶8ªÍ ± (

)YÑ Á Ò ;�Á�¿ (
) Á8É ) ¿ 4�Î Ä ± (

)YÑ Á Ò ;�Á�¿ (8(
)
9 ¿8¿® ¸ ´ © «i° ² µ ¸ Î «%® ¸ ³:© ½:=	¹D«m¹m¨�³:Ç�° ¶u¬�Î ½8¶

Ï ¯8ªu½8¶8» «m¹D¯8³:³I¶ ´ Ì ² «%¶8ª ¸ ¶8© ³Ï ¶u® ¸ ° «%¶u¶u«i° ´ ¯�3u¶�4�5�Ó , ¨ ;�É8Á�¿8¿ Ì ² «%¶8ª ¸ ¶8© ³Í ± (
)YÑ Á Ò ;�Á8É 4 ÉC;�Á8Á 9

)8Ó Ä ± (
)YÑ Á Ò ;�Á8É 4 É�¿8¿�Á (¹3» ¯8ºu«%«'=	³:ºu¶8ªu® ¸ ¶8ª)Î © ¸ ¹uÎ ½8¶

Ï ¯8ªu½8¶8» «m¹D¯8³:³I¶ ´ Í ´ ¯8º8ªu«i° ¶8© ªÌ ² «%¶8ª ¸ ¶8© ³I¶ ´ Å ° ´ ¯�3u¶�4mÓ , ¨ ;�É�¿ 9 ; Í ´
¯8º8ªu«i° ¶8© ª

Í ± (
)YÑ Á Ò ; 5#4�5�5 ¿8¿ 4mÓ Ä ± (

)YÑ Á Ò ; 5#4�5�5 É 4 9
Ï ¯8ªu½8¶8» «m¹D¯8³:³I¶ ´ E ¶ ´ ® ¸ ° ¶u«%¬8¯u½8¶8ªu¶ ´ % ¯8ªu½E ¯ ¸ ª ¸ ²  «i° ´ ¯�3u¶ ¿ 4�¯uÓ , ¨ ;�É ( É�À E

¯u½	Ì)¶8© ® ¸ ¶8ª ¸ ¯8» »
Í ± (

)YÑ Á Ò ; 5 À 4 9 Á 9
5 ¿�Á Ó Ä ± (

)YÑ Á Ò ; 5 À 4 9 Á 9
5 ¿ )

/RFDO�RUJDQLVDWLRQV�LQ�FKDUJH�RI�WRXULVW�
LQIRUPDWLRQ�
Â Çu¶ ´ «i° ½ ²�´  Í ² º ´ © «m³:ºu«Æ ¯ ´ ¹%°�µ8» ¯�° D 9

Ó , ¨ ; 9 À
5#4 Â Çu¶ ´ «i° ½ ²�´ Í ± (

)YÑ Á Ò ;�É�¿8¿ 9 Á8Á8Á
Ó Ä ± (

)YÑ Á Ò ;�É�¿8¿ 9 Á8Á�¿�É
5© ª� ² = ² Çu¶ ´ «i° ½ ²�´ RÎ ½8¶uÓ ¼ ¼ ¼ Î ² Çu¶ ´ «i° ½ ²�´ RÎ ½8¶

E ¯u½ Ï © ªu½8¶8» ¯8ªu¬ Í ² º ´ © «m³:ºu«F�² «i°  ¯u® ¸ 4�4 À8¿ Ó , ¨ ; 9 À�É
) E ¯u½ Ï © ªu½8¶8» ¯8ªu¬Í ± (

)YÑ Á Ò ;�É�¿ ( ;
) ¿�Á Ó Ä ± (

)YÑ Á Ò ;�É�¿ ( ;�Á�À8À© ª� ² = ¸ © ªu½8¶8» ¯8ªu¬�Î ªu¶�° Ó ¼ ¼ ¼ Î Çu¯u½�¨ ¸ © ªu½8¶8» ¯8ªu¬�Î ªu¶�°
F  ´ ² ª�° ¶8ª Í ² º ´ © «m³:ºu«0Z© » «i° ¯8» «i° ´ ¯u«%«%¶ ¿ Ó , ¨ ; 9<( À

) F  ´ ² ª�° ¶8ªÍ ± (
)YÑ Á Ò ;�É 5 É 5C) ;8;�; Ó Ä ± (

)YÑ Á Ò ;�É 5 É 5C) ; 5�5© ª� ² =	µ� ´ ² ª�° ¶8ª)Î ½8¶uÓ ¼ ¼ ¼ Î µ� ´ ² ª�° ¶8ª)Î ½8¶
0Z© ° ¯8» ¶u« % ¯8ªu½ Í ² º ´ © «m³:ºu«. %�% 2 | ¾ ¨ Í 7 Ì Â % 0Z© ° ¯8» ¶u« % ¯8ªu½8Ó Í © ´ ² » ¶ ´ Å ° ´ ¯�3u¶�4 9

5�Ó , ¨ ; 9<( À
)

F  ´ ² ª�° ¶8ªÍ ± (
)YÑ Á Ò ;�É 5 É ) ¿<; )�) Á Ó Ä ÊE± (

)YÑ Á Ò ;�É 5 É ) ¿<; )�)�)© ª� ² = Ã © ° ¯8» ¶u«m» ¯8ªu½�Î ® ² ³IÓ ¼ ¼ ¼ Î Ã © ° ¯8» ¶u«m» ¯8ªu½�Î ® ² ³
Ä Hu«%«%¶8ª Í ² º ´ © «m³:ºu«M�¯8© «%¶ ´ ¨ Æ ¯�Ð�© ³:© » © ¯8ª�¨ F » ¯�° DQ4mÓ , ¨ ; 9

5 ¿ ) Ä Hu«%«%¶8ªÍ ± (
)YÑ Á Ò ;�É 5 ¿ ) É?;)ÀgÁ Ó Ä ± (

)YÑ Á Ò ;�É 5 ¿ ) ÉC;)À8¿�Á° ² º ´ © «m³:ºu«'=0�ºu¶u«%«%¶8ª)Î ½8¶uÓ ¼ ¼ ¼ Î �ºu¶u«%«%¶8ª)Î ½8¶
P ºu¬8«mµ8© ° DD¨RÌ)¶u¬)© ² ªÌ�© ® ¸ ¯ ´ ½�¨ Å ° ´ ¯8ºu«%«D¨ F » ¯�° DQ4m¯uÓ , ¨ ;)¿ (

5
9
2¯ ´ ³:© «%® ¸ ¨ F ¯ ´ ° ¶8ª8¹3© ´ ® ¸ ¶8ªÍ ± (

)YÑ Á Ò ;�;Y¿ 484 ;�Á ( ; (
Ó Ä ± (

)YÑ Á Ò ;�;Y¿ 484 ;�Á ( ;)À© ª� ² =[Dmºu¬8«mµ8© ° DD¨ ´ ¶u¬)© ² ª)Î ½8¶uÓ ¼ ¼ ¼ Î Dmºu¬8«mµ8© ° DD¨ ´ ¶u¬)© ² ª)Î ½8¶

Í >�» D%¶ ´ % ¯8ªu½2 O «i° ¶8© ª� ²�´ ³I¯�°�© ² ª Í >�» D%¶ ´ % ¯8ªu½0¯8ª 7 «%¯ ´ º8ªu½ % ² © «%¯u® ¸F�´ ² RÎ ¨ Æ ¯�Ðu¨ % ¯8ªu¬8¶�¨ F » ¯�° DQ4mÓ , ¨ ;�É 5 (
5 E ¯u½ Í >�» DÍ ± (

)YÑ Á Ò ;�Á (
4 À�Á�À0¿�Á 5�Ó Ä ± (

)YÑ Á Ò ;�Á (
4 À�Á�ÀgÉ 9 À° ² º ´ © «m³:ºu«'=	» ´ ¯�¨ ° ² ¶8» D�Î ½8¶uÓ�° ² ¶8» D%¶ ´ » ¯8ªu½�Î » ´ ¯�¨ ° ² ¶8» D�Î ½8¶ È

Í ² º ´ © «m³:ºu« Ã ¶ ´ Çu¯8ªu½ E ¯�·�¶ ´ © «%® ¸ ¶u« Â Çu¶ ´ » ¯8ªu½0¶)Î 0Î)Ñ Í ¶u¬8¶ ´ ªu«%¶u¶g¨Å ® ¸ » © ¶ ´ «%¶u¶/Z 1 ¶8ªu½8¶8» «i° ¶8© ªuÒÍ ¶u¬8¶ ´ ªu«%¶u¶ ´ Å ° ´ ¯�3u¶ ¿�Á ¯uÓ , ¨ ;�É 9 É ( Ï
¯8ºu« ¸ ¯8³

Í ± (
)YÑ Á Ò ;�Á�¿ 5?) ¿�Á 9 Á8Á

Ó Ä ± (
)YÑ Á Ò ;�Á�¿ 5?) ¿ (

4�5�5© ª� ² =�½)© ¶�¨ «%¶u¶8» ¶�¨�Çu¯�·�¶ ´ ªu«�Î © ª� ² Ó ¸ ° °�µ Ê ÈRÈ ½)© ¶�¨ «%¶u¶8» ¶�¨�Çu¯�·�¶ ´ ª)Î © ª� ²
M�º ´ ¨�º8ªu½ Í ² º ´ © «m³:ºu« Ã ¶ ´ Çu¯8ªu½ 1 ¶8ªu½8¶8» «i° ¶8© ª:¶)Î 0E ¯ ¸ ª ¸ ²  «i° ´ Î À Ó , ¨ ;�É8Á 9 À E

¯u½ Ä ¶8© » ª8Çu¯u® ¸Í ± (
)YÑ Á Ò ;�Á 5�5 ;�; 9 Á

Ó Ä ± (
)YÑ Á Ò ;�Á 5�5 È ) Á 5 ; (�(© ª� ² = ¼ ¶8ªu½8¶8» «i° ¶8© ª�¨�© «i°�¨�© ª8ª)Î ½8¶uÓ ¼ ¼ ¼ Î ¼ ¶8ªu½8¶8» «i° ¶8© ª�¨�© «i°�¨�© ª8ª)Î ½8¶

Ë ¸ © ¶8³I«%¶u¶�¨ 7 ª� ² ®D¶8ª�° ¶ ´Ä ¶8» ½8¶8ª�4 Á Ó , ¨ ;�É�¿�É8É E ¶ ´ ªu¯8º:¯8³�Ë ¸ © ¶8³I«%¶u¶
Í ± (

)YÑ Á Ò ;�Á�À 4V)+5 À8À8ÀgÁ Ó Ä ± (
)YÑ Á Ò ;�Á�À 4V)+5 À8À8ÀgÉ8Á© ª� ² =�® ¸ © ¶8³I«%¶u¶)Î ½8¶uÓ ¼ ¼ ¼ Î ® ¸ © ¶8³I«%¶u¶)Î ½8¶

Í ² º ´ © «m³:ºu« Ã ¶ ´ Çu¯8ªu½0Ë ¸ © ¶8³I¬8¯8º:¶)Î 0Î% ¯8ªu½ ´ ¯�° «%¯8³�° Ó , ¨ ;�É�¿ 9
5 Í ´ ¯8º8ªu«i° ¶8© ªÍ ± (

)YÑ Á Ò ; 5#4 À<;)¿8¿�É Ó Ä ± (
)YÑ Á Ò ; 5#4�5 ( ¿

) À© ª� ² =�® ¸ © ¶8³I¬8¯8º�¨ ° ² º ´ © «m³:ºu«�Î ½8¶uÓ ¼ ¼ ¼ Î ® ¸ © ¶8³I¬8¯8º�¨ ° ² º ´ © «m³:ºu«�Î ½8¶
Ä ´ ¶8³I½8¶8ª Ã ¶ ´ ¹D¶ ¸ ´ « Ã ¶ ´ Çu¯8ªu½0½8¶u« E ¶ ´ ® ¸ ° ¶u«%¬8¯u½8¶8ªu¶ ´ % ¯8ªu½8¶u«MC>�ª8© ¬8«%«%¶u¶ ´ Å ° ´ ¯�3u¶ ¿ Ó , ¨ ;�É (:9

4 E ¶ ´ ® ¸ ° ¶u«%¬8¯u½8¶8ª ² ª ± (
)YÑ Á Ò ; 5 À8¿ )[5 9 Á

Ó Ä ± (
)YÑ Á Ò ; 5 À8¿ )[5 9Q( Á8Á© ª� ² =	Çu¶ ´ ® ¸ ° ¶u«%¬8¯u½8¶8ªu¶ ´ ¨�» ¯8ªu½�Î ® ² ³IÓ ¼ ¼ ¼ Î Çu¶ ´ ® ¸ ° ¶u«%¬8¯u½8¶8ªu¶ ´ ¨» ¯8ªu½�Î ® ² ³

E ¶ ´ ® ¸ ° ¶u«%¬8¯u½8¶8ª Í ² º ´ © «m³:ºu«^25³:Ç ÏMC>�ª8© ¬8«%«%¶u¶ ´ Å ° ´ ¯�3u¶ ¿ Ó , ¨ ;�É (:9
4 E ¶ ´ ® ¸ ° ¶u«%¬8¯u½8¶8ª ² ª ± (

)YÑ Á Ò ; 5 À8¿ )[5 9 ¿
4 ÀÄ ± (

)YÑ Á Ò ; 5 À8¿ )[5 9Q( Á�¿³I¯ ´ ¹D¶�°�© ªu¬:=	Çu¶ ´ ® ¸ ° ¶u«%¬8¯u½8¶8ª)Î ½8¶uÓ ¼ ¼ ¼ Î Çu¶ ´ ® ¸ ° ¶u«%¬8¯u½8¶8ªu¶ ´ ¨» ¯8ªu½�Î ® ² ³

3URWHFWHG�DUHD�DGPLQLVWUDWLRQ�
$ ¯�°�© ² ªu¯8» µu¯ ´ ¹ Ã ¶ ´ ¼ ¯8» °�º8ªu¬ E ¶ ´ ® ¸ ° ¶u«%¬8¯u½8¶8ª, ² ¹%° ²�´ Çu¶ ´ ¬[5�Ó , ¨ ;�É (:9

4 E ¶ ´ ® ¸ ° ¶u«%¬8¯u½8¶8ªÍ ± (
)YÑ Á Ò ; 5 À8¿ )+5 ; 5 Á Ó Ä ± (

)YÑ Á Ò ; 5 À8¿ )+5 ; 5 ( Áµ ² «i° «i° ¶8» » ¶�=	ªu¯�°�© ² ªu¯8» µu¯ ´ ¹m¨�Çu¶ ´ ® ¸ ° ¶u«%¬8¯u½8¶8ª)Î ½8¶uÓ¼ ¼ ¼ Î ªu¯�°�© ² ªu¯8» µu¯ ´ ¹m¨�Çu¶ ´ ® ¸ ° ¶u«%¬8¯u½8¶8ª)Î ½8¶

f0j�j$m�| f0p:}	kFkFk6� �&m0��t&j�s � i�j

��� ,WDO\�
D�� 1DWLRQDO�OHYHO�
1DWLRQDO�KLNLQJ�QHWZRUNV�ËE» º8Ç/.Z» µ8© ª ²87 ° ¯8» © ¯8ª ² ËSÎ .Î 7 Î0Z© ¯ F ¶�° ´ ¶8» » ¯�4')8Ó 7 ¨ ¿�Á 4 ¿ ( Æ
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5#4 À ) É8É�¿8¿ Ó ±5É ) Á (
5#4 À ) É8É8Á 5¯8µ�°_=	» ¯u¬ ²�´ ¯8© Î °�ª)Î © °

. F Í F�´ ¶u½8¯<DfD ²0Z© ¯:ËSÎ E ¯�° °�© «i°�© Ó (
Ó 7 ¨ ÉC;�Á8É 9 F�´

¶u½8¯<DfD ²Í ±5É ) Á (
5 ¿8À�Á 4 ¿�É 9

Ó Ä ±5É ) Á (
5 ¿8À�Á�¿�Á ) É© ª� ² Î µ ´ ¶u½8¯<DfD ² = Ã ¯8» ½)© �© ¶8³:³I¶)Î © ª� ²
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. F Í Å Î Æ ¯ ´ °�© ª ² ½)©�Ë�¯u«i° ´ ² DfD%¯:¶ F�´ © ³:© ¶ ´ ²0Z© ¯ F ¯u«%« ² Ì ² » » ¶uÓ_4�5 À Ó 7 ¨ ÉC;�Á�À<; Å ¯8ª Æ ¯ ´ °�© ª ² ½)©�Ë�¯u«i° ´ ² DfD%¯Í ±5É ) Á ( É
)
9
5 ;�; 5 9

Ó Ä ±5É ) Á ( É
)
9
5 ;�; 4 (© ª� ² =�«%¯8ª8³I¯ ´ °�© ª ² Î ® ² ³

. F ÍYÍ ´ ¶8ª�° ²Ã © ¯ Æ ¯8ªu®3© Ó ¿ Ó 7 ¨ ÉC; 4 Á8Á Í ´ ¶8ª�° ²Í ±5É ) Á (
5#4') ;�ÉC;�;�Á Ó Ä ±5É ) Á (

5#4 ¿�É�¿ ( ¿
5© ª� ²�´ ³I¯<Dm© ² ª8© =�¯8µ�°=Î ° ´ ¶8ª�° ² Î © °

. F Í 0�¯8»�½)© Ä ¯u«%«%¯Å ° ´ ¶u½8¯:½8¶ , ² » ¶u½8¯�4 Á�È ÇuÓ 7 ¨ ÉC;�Á8É�¿ Ë�¯8ªu¯<D%¶8©Í ±5É ) Á (
5 ¿ 5 Á�¿ (

5�5�Ó Ä ±5É ) Á (
5 ¿ 5 Á�¿8¿ 9 ;© ª� ² =0 ¯u«%«%¯)Î ® ² ³

. F Í 0�¯8»�½)© $ ² ª0Z© ¯�Ì ² ³I¯uÓ ¿ 4mÓ 7 ¨ ÉC;�Á 4 É Ä ² ªu½ ²Í ±5É ) Á (
5 ÉC;�É8Á 4 É8É Ó Ä ±5É ) Á (

5 ÉC;�É8Á 4�5#4© ª� ² = Ã ¯8» » ¶u½)© ª ² ª)Î °�ª)Î © °
. F Í 0�¯8» » ©�½)© Å ² » ¶uÓ F ¶'& ² ¶�Ì)¯8Ç8Ç8©0Z© ¯8» ¶ Æ ¯ ´ ® ² ª8© Ó 9

Ó 7 ¨ ÉC;�Á�¿ 9 Æ
¯8» p

Í ±5É ) Á (
5 É ) Á 4 ¿<;�Á Ó Ä ±5É ) Á (

5 É ) Á 4 À 5 É© ª� ² = Ã ¯8» ½)© « ² » ¶)Î ªu¶�°
Ä ¶u½8¶ ´ ¯<Dm© ² ªu¶ Í ´ ¶8ª�°�© ªu¯:Ë ² ªu« ²�´ Dm© F�´ ² % ² ® ²0Z© ¯Q2¯ ´ © Çu¯8» ½)© Ó É Ó 7 ¨ ÉC; 4 Á8Á Í ´ ¶8ª�° ²Í ±5É ) Á (

5#4 ¿�É ) Á8Á 5�Ó Ä ±5É ) Á (
5#4 ¿�É ) Á8Á 5 ¶u½8¶ ´ ¯<Dm© ² ªu¶)Î µ ´ ² » ² ® ² =0° ´ ¶8ª�°�© ª ² Î ° ²

Ë ² ªu« ²�´ Dm© ² Í º ´ © «i°�© ® ² 25© ºu½)© ®D¯ ´ © ¶:Ë�¶8ª�° ´ ¯8» ©0Z© ¯ , Î Ë ¸ © ¶u«%¯uÓ É Ó 7 ¨ ÉC;�Á 9
) Í © ² ªu¶Í ±5É ) Á (

5 À�É�¿�É8Á ) Á Ó Ä ±5É ) Á (
5 À�É�¿ (

4
( Á© ª� ² = Ã ¯8» » © ¬)© ºu½)© ®D¯ ´ © ¶)Î © °

Ë ² ªu« ²�´ Dm© ²LF�´ ² % ² ® ² % ¶ Æ ¯u½8½8¯8» ¶8ªu¶/0�¯8»�½)© $ ² ªÄ ´ ¯<D�Î Æ ¯ ´ ®D¶8ªu¯uÓ É 5�Ó 7 ¨ ÉC;�Á�¿�Á Ì�º8³ ²Í ±5É ) Á (
5 É�À�É8Á8É 4 Á Ä ±5É ) Á (

5 É�À�É 4 ¿�Á8Á© ª� ² =	³I¯u½8½8¯8» ¶8ªu¶)Î © °
Ë ² ªu« ²�´ Dm© ²LF�´ ² % ² ® ² 0�¯8» » ¶:½8¶8© Æ ² ® ¸ ¶8ª8©% ² ®D¯8» © ° o F © ª�° ¯ ´ ¶8© Ó 9 À3È

.�Ó 7 ¨ ÉC;�Á�À�Á Å ¯8ª�°6j Â ´ « ² » ¯ Í ¶ ´ ³I¶Í ±5É ) Á (
5#4 À8À 4 (�( Á

Ó Ä ±5É ) Á (
5#4 À8À 4 Á8É8Á© ª� ² = Ã ¯8» » ¶u½8¶8© ³ ² ® ¸ ¶8ª8© Î © °

Ë ² ªu« ²�´ Dm© ² Í º ´ © «i°�© ® ² 0�¯8» » ¶:½8¶8»�0�¯8ª ² ©µ)Î DfD%¯/0Z© ° ° ²�´ © ² J ³I¯8ª8ºu¶8» ¶ 7_7_7 Ó 5�Ó 7 ¨ ÉC;�Á�À�Á Ë�¯8ªu¯8» Å ¯8ª E ² Ã ²Í ±5É ) Á ( É
)
9
4') Á (

4mÓ Ä ±5É ) Á ( É
)
9
4') Á (

4
Ã ¯8ª ² © = Ã ¯8ª ² © Î © °
7 . Í2Ä ¶8» ° ´ ¶F © ¯<DfD%¶�° ° ¯ Í ´ ¶8ª�° ² ¶ Í ´ © ¶u«i° ¶uÓ )8Ó 7 ¨ É�¿�Á8É�¿ Ä ¶8» ° ´ ¶Í ±5É ) Á ( É

) ¿8À ( Á
Ó Ä ±5É ) Á ( É

) ¿<;�É ) ¶8» ° ´ ¶�=	© ª� ² ½ ² » ² ³:© °�© Î © °
0�¶8ªu¶�° ²EÊ7 . ÍzE ¶8» » º8ª ²F © ¯<DfD%¯ , º ² ³ ² Ó ¿ Ó 7 ¨ É�¿ 4 Á8Á E ¶8» » º8ª ²Í ±5É ) Á ( É 9

)
( Á8ÁC;�É

Ó Ä ±5É ) Á ( É 9
)
( Á8Á 9 ÉÇu¶8» » º8ª ² =	© ª� ² ½ ² » ² ³:© °�© Î © °

7 . Í .�¬ ²�´ ½ ² Ñ E ¶8» » º8ª ² Ò0Z© ¯ w 0 7_7 .Zµ ´ © » ¶uÓ À3È ¯uÓ 7 ¨ É�¿�Á�¿ 4B.�¬ ²�´ ½ ²Í ±5É ) Á ( É 9
5 ¿ 4 Á�À Ó Í ±5É ) Á ( É 9

5 À8¿�Á�À¯u¬ ²�´ ½ ² =	© ª� ² ½ ² » ² ³:© °�© Î © °
7 . Í . ´ ¯8Ç8Çu¯0Ñ E ¶8» » º8ª ² Ò0Z© ¯ E ² p�¨ . ´ ¯8Ç8Çu¯uÓ É Ó 7 ¨ É�¿�Á�¿�Á . ´ ¯8Ç8Çu¯Í ±5É ) Á ( É

5
9
)�4 É8Á Ó Ä ±5É ) Á ( É

5
9
) É8Á8Á¯ ´ ¯8Ç8Çu¯�=	© ª� ² ½ ² » ² ³:© °�© Î © °

7 . Í .Zº ´ ² ª<D ² Ñ E ¶8» » º8ª ² Ò0Z© ¯�Ì ² ³I¯uÓ_4 Á Ó 7 ¨ É�¿�Á (
4R.Zº ´ ² ª<D ²Í ±5É ) Á ( É�À

) É�À )8Ó Ä ±5É ) Á ( É�À ( Á8Á
4�5#4¯8º ´ ² ª<D ² =	© ª� ² ½ ² » ² ³:© °�© Î © °

7 . Í Å ¯8µ8µu¯u½8¯0Ñ E ¶8» » º8ª ² ÒE ²�´ ¬8¯�° ¯ E ¯u® ¸ Ó_4�4mÓ 7 ¨ Å ¯8µ8µu¯u½8¯Í ±5É ) Á ( É�À (
5C)�4 É 4mÓ Ä ±5É ) Á ( É�À

5�5 ¿�É8É«%¯8µ8µu¯u½8¯�=	© ª� ² ½ ² » ² ³:© °�© Î © °
Ë ² ªu« ²�´ Dm© ² , ² » ² ³:© °�©® È�² .�«%® ² ³�µ8© ¯<DfD%¯:½8¶8© Æ ¯ ´ °�© ´ © Ó_4�5 7 ¨ É�¿ 4 Á8Á E ¶8» » º8ª ²Í ±5É ) Á ( É 9

)
(
4�4
( ;
Ó Ä ±5É ) Á ( É 9

)
(�( ¿�Á�¿® ² ªu« ²�´ Dm© ² ½ ² » ² ³:© °�© =�½ ² » ² ³:© °�© Î © °

Ä ´ © º8» © ¨ 0�¶8ªu¶<Dm© ¯Q25© º8» © ¯ Ê. 7 . Í Z 7 . ÍYÍ ´ © ¶u«i° ¶F © ¯<DfD%¯ ¾ ª8© ° o:½+j 7 ° ¯8» © ¯uÓ ( È
ÇuÓ 7 ¨ É (

4 ¿ 4 Í ´ © ¶u«i° ¶Í ±5É ) Á ( Á8É (:9 ;�É
4 ¿ Ó Ä ±5É ) Á ( Á8É (:9 ;�É�¿�Á© ª� ² =0° ´ © ¶u«i° ¶�° ² º ´ © «m³0Î © °

. 7 . Í ¨ 7 . Í .Z» Ã © ¯8ª ² Ñ F�²�´ ½8¶8ª ² ªu¶uÒF © ¯<DfD%¯ , º ² ³ ² Ó_4mÓ 7 ¨ É8É8ÁC; 4B.Z» Ã © ¯8ª ²Í ±5É ) Á ( É (
5 À 4 ;�;�; Ó Ä ±5É ) Á ( É (

5�5 Á8É ( ;© ª� ² =	µ8© ¯8ªu®D¯ Ã ¯8» » ² Î ® ² ³
¾  �© ®3© ²LF�´ ² ³ ² Dm© ² ªu¶ Í º ´ © «i°�© ®D¯ ¾ ½)© ªu¶F © ¯<DfD%¯�4 � Æ

¯u¬8¬)© ² Ó 9
Ó 7 ¨ É8É 4 Á8Á ¾ ½)© ªu¶Í ±5É ) Á ( É�¿8¿

) À ) 9 ¿
Ó Ä ±5É ) Á ( É�¿8À�Á (:9<( É¯ ´ µ�° W ºu½�4�= ´ ¶u¬)© ² ªu¶)Î  Ã ¬�Î © °

¾  �© ®3© ²LF�´ ² ³ ² Dm© ² ªu¶ Í º ´ © «i°�© ®D¯:ËE© Ã © ½8¯8» ¶:½8¶8» Ä ´ © º8» ©�Ñ ¾ ½)© ªu¶uÒË ²�´ « ²LF ¯ ² » © ª ² ½+j .#m)º8© » ¶8© ¯uÓ (
Ó 7 ¨ É8É8Á ( É

ËE© Ã © ½8¯8» ¶:½8¶8» Ä ´ © º8» ©Í ±5É ) Á ( É�¿ 9 É
4
(
5#4mÓ Ä ±5É ) Á ( É�¿ 9 É

4 É ) ;¯ ´ µ�° W ®3© Ã © ½8¯8» ¶ ¿ = ´ ¶u¬)© ² ªu¶)Î Ã  ¬�Î © °
¾  �© ®3© ²LF�´ ² ³ ² Dm© ² ªu¶ Í º ´ © «i°�© ®D¯ Í ¯ ´ Ã © «m© ² Ñ ¾ ½)© ªu¶uÒ0Z© ¯�Ì ² ³I¯uÓ_4 ¿ Ó 7 ¨ É8É8Á 4 ; Í ¯ ´ Ã © «m© ²Í ±5É ) Á ( ¿<;)¿

4 É�À Ó Ä ±5É ) Á ( ¿<;)¿
)
9 ¿¯8µ�°_=0° ¯ ´ Ã © «m© ¯8ª ² Î ²�´ ¬

Ë ² ªu« ²�´ Dm© ² Ä ´ © º8» .Z» Çu¶ ´ ¬ ¸ ©0Z© ¯8» ¶ Í ´ © ¬8¶u«m© ³ ² Ó ¿ 5�5�Ó 7 ¨ É8É 4 Á8Á ¾ ½)© ªu¶Í ±5É ) Á ( É�¿ (:9 ÁC;�; (
Ó Ä ±5É ) Á ( É�¿ ( ; 9

4 É ( ´ © º8» ¯8» Çu¶ ´ ¬ ¸ © =0 ´ © º8» ¯8» Çu¶ ´ ¬ ¸ © Î © °

��� /LHFKWHQVWHLQ�
1DWLRQDO�KLNLQJ�QHWZRUN�% © ¶u® ¸ ° ¶8ªu«i° ¶8© ª8© «%® ¸ ¶ 1 ¯8ªu½8¶ ´ ¼ ¶u¬8¶® È�² .Z³�°Z6H ´ 1 ¯8» ½8Ó $ ¯�°�º ´ º8ªu½ % ¯8ªu½8«%® ¸ ¯� ° Ó , ´ Î�2 ´ ¯u«%«D¨ Å ° ´ ¯u«%«%¶4 Á Ó Ä<% ¨ ) (

) Á 0�¯u½)º<DÍ ± ( ¿�É�¿�É
585

( Á8É
Ó Ä ± ( ¿�É�¿�É

585
(
4�4¶ ¼ ¯8» ½�Î ² ¶ ¸ ´ ·C=�¯ ¼ ª8» Î » » Ã Î » © Ó ¼ ¼ ¼ Î ¯ ¼ ª8» Î » » Ã Î » ©

1DWLRQDO�WRXULVP�SURPRWLRQ�RUJDQLVDWLRQ�% © ¶u® ¸ ° ¶8ªu«i° ¶8© ª Í ² º ´ © «m³:ºu«Å ° O ½�°�» ¶ É 9
Ó Ä<% ¨ ) (

) Á 0�¯u½)º<DÍ ± ( ¿�É�¿�É
)[5 É0Á8Á Ó Ä ± ( ¿�É�¿�É

)[5 É0Á 4° ² º ´ © «i°�© ª� ² =	» © ¶u® ¸ ° ¶8ªu«i° ¶8© ª)Î » © Ó ¼ ¼ ¼ Î ° ² º ´ © «m³:ºu«�Î » ©

/RFDO�WRXULVP�SURPRWLRQ�RUJDQLVDWLRQ�Æ ¯8» Ç8º8ª Í ² º ´ © «i° Â  �© ®D¶Ä<% ¨ ) (
)
9 Í ´

© ¶u«%¶8ª8Çu¶ ´ ¬�¨ Æ ¯8» Ç8º8ªÍ ± ( ¿�É�¿
5 É 5 À 9�9³I¯8» Ç8º8ª8© ª� ² =0° ² º ´ © «m³:ºu«�Î » ©
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��� 0RQDFR�
1DWLRQDO�KLNLQJ�QHWZRUN�ËE» º8Ç/.Z» µ8© ª Æ ² ª l ¬8¯u«fm)ºu¶4 ¿ ¯ Ã ¶8ª8ºu¶:½8¶u«WË�¯u«i° ¶8» ¯8ªu«%Ó Æ Ë�¨ ) ;�Á8Á8Á Æ Â $ .�Ë ÂÍ ±5É 9�9

)
989 Á�À�É

)�)

1DWLRQDO�RUJDQLVDWLRQ�LQ�FKDUJH�RI�WRXULVP�, © ´ ¶u®%°�© ² ª:½)º Í ² º ´ © «m³I¶:¶�°S½8¶u«WË ² ªu¬ ´ pu«¿ ¯uÓ E ½0½8¶u« Æ ² º8» © ªu«%Ó Æ ² ª�° ¶:Ë�¯ ´ » ² Ó Æ Ë�¨ ) ;�Á8É8Á Æ ² ªu¯u® ² ®D¶u½8¶�ÐÍ ±5É 9�9
) ¿ 4�5�5#4�4�5�Ó Ä ±5É 9�9

) ¿ 4�5�5 Á8Á8Á½�° ®�=	³ ² ªu¯u® ² ¨ ° ² º ´ © «m³0Î ® ² ³

2WKHU�QDWLRQDO�RUJDQLVDWLRQ�LQ�FKDUJH�RI�TXDOLW\�.�«%« ² ®3© ¯�°�© ² ª Y ºu¯8» © ° l�Æ ² ªu¯u® ²~ % ¶ ´ l ¬)© ªu¯���ÓG4 É Ó E ½0½8¶u« Æ ² º8» © ªu«%Ó Æ Ë�) ;�Á8Á8Á Æ Â $ .�Ë Â© ª� ² =�¬ ´ ² º8µu¶�Ð�µ ´ ¶u«%«m© ² ª)Î ® ² ³

1DWLRQDO�RUJDQLVDWLRQV�LQ�FKDUJH�RI�VXVWDLQDEOH�
GHYHORSPHQW�DQG�WKH�HQYLURQPHQW�,�l µu¯ ´ ° ¶8³I¶8ª�°S½8¶u« Í ´ ¯ Ã ¯8º�Ðgµ8º8Ç8» © ®D«W¶�°S¯�  ¯8© ´ ¶u«W« ² ®3© ¯8» ¶u«Æ © ª8© «i° p ´ ¶:½+j J ° ¯�° Ó F » ¯u®D¶:½8¶0» ¯ Ã © «m© ° ¯�°�© ² ªuÓ Æ Ë�¨ ) ;�Á8Á8Á Æ Â $ .�Ë ÂÍ ±5É 9�9

) É 4 ÀQ;�Á0Á8Á¼ ¼ ¼ Î ¬ ² º Ã Î ³I®
E º ´ ¶u¯8º:½8¶0» ¯:Ë ²�² µ l ´ ¯�°�© ² ª 7 ª�° ¶ ´ ªu¯�°�© ² ªu¯8» ¶) ´ ºu¶ F�´ © ªu®D¶u«%«%¶ Æ ¯ ´ © ¶:½8¶ % ²�´�´ ¯8© ªu¶uÓ Æ ² ªu¯u® ² ¨ 0Z© » » ¶ Æ Ë�¨ ) ;�Á8Á8ÁÆ Â $ .�Ë ÂÍ ±5É 9�9

) É 4 ÀQ; )[5 É�È ¨ ; 9 ;
) È ¨ ( ÀQ; (

Ó Ä ±5É 9�9
)
989�989 É�¿8¿® ²�² µ8© ª�°_=0° ´ ² © «%«%¶8µ�° «%¶8µ�°=Î ³I®

��� 6ZLW]HUODQG�
D�� 1DWLRQDO�OHYHO�
1DWLRQDO�DFFRPPRGDWLRQ�DQG�FDWHULQJ�QHWZRUNV�
Ï ² ° ¶8» » ¶ ´ © ¶u«mº8© «%«%¶Æ ² ª8Ç8© & ² ºu«i° ´ ¯u«%«%¶�4 É8Á Ó F�² «i°  ¯u® ¸ Ó�Ë Ï ¨ É8Á8Á 4 E ¶ ´ ªÍ ± (

4�Ñ Á Ò É 4 É 9 Á (
484�4mÓ Ä ± (

4�Ñ Á Ò É 4 É 9 Á (�(8(�(© ª� ² =�« ¼ © «%« ¸ ² ° ¶8» «�Î ® ¸ Ó ¼ ¼ ¼ Î « ¼ © «%« ¸ ² ° ¶8» «�Î ® ¸
2¯u«i° ´ ² «mº8© «%«%¶E » º8³I¶8ª� ¶8» ½8«i° ´ ¯u«%«%¶ ¿�Á Ó�Ë Ï ¨ ;�Á (

5 P H ´ © ® ¸Í ± (
4�Ñ Á ÒR4 É 9�9 À

484�4mÓ Ä ± (
4�Ñ Á ÒR4 É 9

4 ; ) Á )© ª� ² =�¬8¯u«i° ´ ² «mº8© «%«%¶)Î ® ¸ Ó ¼ ¼ ¼ Î ¬8¯u«i° ´ ² «mº8© «%«%¶)Î ® ¸

Å ® ¸ ¼ ¶8© D%¶ ´�@ ºu¬8¶8ªu½ ¸ ¶ ´ Çu¶ ´ ¬8¶8ª Å @ ÏÅ ® ¸ ¯�  ¸ ¯8ºu«%¶ ´ «i° ´ ¯u«%«%¶�4 (
Ó F�² «i°  ¯u® ¸ Ó�Ë Ï ¨ ;�Á ( ¿QP

H ´ © ® ¸Í ± (
4�Ñ Á ÒB4 É 5 Á 4 (

4
(
Ó Ä ± (

4�Ñ Á ÒB4 É 5 Á 4 (
5 Á³I¯ ´ ¹D¶�°�© ªu¬:=0· ² º�° ¸8¸ ² «i° ¶8» Î ® ¸ Ó ¼ ¼ ¼ Î · ² º�° ¸8¸ ² «i° ¶8» Î ® ¸

1DWLRQDO�RUJDQLVDWLRQV�LQ�FKDUJH�RI�WRXULVP�Å ® ¸ ¼ ¶8© D Í ² º ´ © «m³:ºu« Å ÍÍ >�½)© «i° ´ ¯u«%«%¶ 9
Ó F�² «i°  ¯u® ¸ Ó�Ë Ï ¨ ;�Á8Á�¿QP H ´ © ® ¸Í ± (

4�Ñ Á ÒB4 ¿<;�; 4�484�4mÓ Ä ± (
4�Ñ Á ÒB4 ¿<;�; 4 ¿gÁ�À© ª� ² =�« ¼ © ° D%¶ ´ » ¯8ªu½�Î ® ² ³IÓ ¼ ¼ ¼ Î ³�·�« ¼ © ° D%¶ ´ » ¯8ªu½�Î ® ² ³

Å ® ¸ ¼ ¶8© D%¶ ´ Í ² º ´ © «m³:ºu« Ã ¶ ´ Çu¯8ªu½Ä © ª8¹D¶8ª ¸ º8Çu¶8» ¼ ¶u¬S4�4mÓ F�² «i°  ¯u® ¸ ;)¿ 9 À
Ó�Ë Ï ¨ É8Á8Á 4 E ¶ ´ ªÍ ± (

4�Ñ Á Ò É 4 É8Á 9Q(:9Q(:9
Ó Ä ± (

4�Ñ Á Ò É 4 É8Á 9Q(:9Q( ;«i° Ã =�« ¼ © «%«i° ² º ´  ¶u½�Î ® ¸ Ó ¼ ¼ ¼ Î « ¼ © «%«i° ² º ´  ¶u½�Î ® ¸

1DWLRQDO�KLNLQJ�QHWZRUNV�
Å ® ¸ ¼ ¶8© D%¶ ´ 1 ¯8ªu½8¶ ´ ¼ ¶u¬8¶ Å . 1 È Ä Å Í FmÈ Ä Å8Å7 ³ Ï © ´ « ¸ ¯8» ³ (

)8Ó�Ë Ï ¨ (
4 ¿8À Ì�© ¶ ¸ ¶8ªÍ ± (

4�Ñ Á ÒN5#4�5 Á 5?) É ( Á�È
¨
(
5�Ó Ä ± (

4�Ñ Á ÒN5#4�5 Á 5?) É ( À© ª� ² =�« ¼ © «%« ¸ © ¹3© ªu¬�Î ® ¸ Ó ¼ ¼ ¼ Î « ¼ © «%« ¸ © ¹3© ªu¬�Î ® ¸

Å ® ¸ ¼ ¶8© D%¶ ´ .Z» µu¶8ª�¨ ËE» º8Ç Å .�Ë È Ë:. ÅÆ ² ª8Ç8© & ² ºu«i° ´ ¯u«%«%¶?5#4mÓ F�² «i°  ¯u® ¸ Ë Ï ¨ É8Á8Á8Á E ¶ ´ ª ¿�ÉÍ ± (
4�Ñ Á Ò É 4 É 9 Á

4 ; 4 ; Ó Ä ± (
4�Ñ Á Ò É 4 É 9 Á

4 ;�Á8Á© ª� ² =�«%¯u®m¨ ®D¯u«�Î ® ¸ Ó ¼ ¼ ¼ Î «%¯u®m¨ ®D¯u«�Î ® ¸

1DWLRQDO�SXEOLF�WUDQVSRUW�QHWZRUNV�
Å ® ¸ ¼ ¶8© D%¶ ´ © «%® ¸ ¶ E º8ªu½8¶u«mÇu¯ ¸ ªu¶8ª Å E:EE ´ Hu®3¹% ¶8» ½8«i° ´ ¯u«%«%¶�4�5�Ó�Ë Ï ¨ É8Á8É8Á E ¶ ´ ªÍ ± (

4�Ñ Á Ò À 4 ¿8¿�Á 4�484�4mÓ Ä ± (
4�Ñ Á Ò À 4 ¿8¿�Á�¿<; )�4´ ¯8© » © ª� ² =�«mÇ8Ç)Î ® ¸ Ó ¼ ¼ ¼ Î «mÇ8Ç)Î ® ¸

F�² «i° ¯8º�° ² Å ® ¸ ¼ ¶8© D0Z© ¹%° ²�´ © ¯u«i° ´ ¯u«%«%¶ ¿ 4mÓ�Ë Ï ¨ É8Á8É8Á E ¶ ´ ªÍ ± (
4�Ñ Á Ò É 4 É�¿<;�É 484�4mÓ Ä ± (

4�Ñ Á Ò É 4 É 4�4 Á8É 4 Á© ª� ² =	µ ² «i°=Î ® ¸ Ó ¼ ¼ ¼ Î µ ² «i°=Î ® ¸

Å ¶8© » Çu¯ ¸ ªu¶8ª Å ® ¸ ¼ ¶8© D Å E Å, O8¸ » ¸ >�» Dm» © ¼ ¶u¬S4 ¿ Ó F�² «i°  ¯u® ¸ Ó�Ë Ï ¨ É8Á8Á8Á E ¶ ´ ª?5Í ± (
4�Ñ Á Ò É 4 É�À ) ¿�É0É8É Ó Ä ± (

4�Ñ Á Ò É 4 É�À ) ¿�É 4 Á© ª� ² =�«%¶8© » Çu¯ ¸ ªu¶8ª)Î ²�´ ¬8Ó ¼ ¼ ¼ Î «%¶8© » Çu¯ ¸ ªu¶8ª)Î ²�´ ¬

E�� 5HJLRQDO�OHYHO�
5HJLRQDO�RUJDQLVDWLRQV�LQ�FKDUJH�RI�WRXULVP�
SURPRWLRQ��
Â «i° «%® ¸ ¼ ¶8© D Ê Í ² º ´ © «m³:ºu« Ã ¶ ´ Çu¯8ªu½ Â «i° «%® ¸ ¼ ¶8© DE ¯ ¸ ª ¸ ² �µ8» ¯�° DQ4m¯uÓ F�² «i°  ¯u® ¸ Ë Ï ¨ ) Á8Á 4 Å °=Î�2¯8» » ¶8ªÍ ± (

4�Ñ Á Ò 9
4 ¿8¿ 9 É 9 É 9

Ó Ä ± (
4�Ñ Á Ò 9

4 ¿8¿ 9 É 9
5
9© ª� ² = ² «i° «%® ¸ ¼ ¶8© D�Î ® ¸ Ó ¼ ¼ ¼ Î ² «i° «%® ¸ ¼ ¶8© DD¨�© Î ® ¸

2 ´ ¯8º8Ç�H8ªu½8¶8ª Ê 2 ´ ¯8º8Ç�H8ªu½8¶8ª Ä ¶ ´ © ¶8ª.Z» ¶�Ð�¯8ªu½8¶ ´ «i° ´ ¯u«%«%¶ ¿ (
Ó�Ë Ï ¨ 9 Á8Á

4�Ë ¸ º ´Í ± (
4�Ñ Á Ò ; 4 ¿8À ( ¿ ( ¿ (

Ó Ä ± (
4�Ñ Á Ò ; 4 ¿8À ( ¿ ( Á8Á® ² ª�° ¯u®%°_=�¬ ´ ¯8º8Ç8ºu¶8ªu½8¶8ª)Î ® ¸ Ó ¼ ¼ ¼ Î ¬ ´ ¯8º8Ç8ºu¶8ªu½8¶8ª)Î ® ¸

25» ¯ ´ ºu« Ê 25» ¯ ´ ªu¶ ´ » ¯8ªu½ Í ² º ´ © «m³:ºu«25» ¯ ´ ªu¶ ´ » ¯8ªu½?. É Ó�Ë Ï ¨ ;�; 5 9 $
© ¶u½8¶ ´ º ´ ªu¶8ªÍ ± (

4�Ñ Á Ò À8À 5#4 Á�¿ 4 ¿8À Ó Ä ± (
4�Ñ Á Ò À8À 5#4 Á�¿<;Y¿ 5¼ ¼ ¼ Î ¬)» ¯ ´ ªu¶ ´ » ¯8ªu½�Î ® ¸ ÓZ© ª� ² =�¬)» ¯ ´ ªu¶ ´ » ¯8ªu½�Î ® ¸

Í © ®3© ª ²EÊ Í © ®3© ª ² Í º ´ © «m³ ²0Z© ¯ % ºu¬8¯8ª ² 4 ¿ Ó�ËSÎ F Î�4 (�(
4mÓ�Ë Ï ¨T5 À�Á 4 E ¶8» » © ª<D ² ªu¯Í ± (

4�Ñ Á Òd)�4 ;)¿8À 9 Á�À
5�Ó Ä ± (

4�Ñ Á Òd)�4 ;)¿8ÀgÉ 5c4 (© ª� ² =0°�© ®3© ª ² ¨ ° ² º ´ © «m³0Î ® ¸ Ó ¼ ¼ ¼ Î °�© ®3© ª ² ¨ ° ² º ´ © «m³0Î ® ¸
0�¯8ºu½ Ê Â  �© ®D¶:½)º Í ² º ´ © «m³I¶:½)º:®D¯8ª�° ² ª:½8¶/0�¯8ºu½ËSÎ F Î�4�5 (

Ó�Ë Ï ¨�4 Á8Á8Á % ¯8ºu«%¯8ª8ªu¶?5Í ± (
4�Ñ Á Ò ¿ 4�5#4 É�¿ 5 ¿ 5�Ó Ä ± (

4�Ñ Á Ò ¿ 4�5#4 É�¿ 5 Á8Á» ¯8¹D¶)Î ¬8¶8ªu¶ Ã ¯)Î ´ ¶u¬:=0 ¯u«i°�ªu¶�°=Î ® ¸ Ó ¼ ¼ ¼ Î » ¯8¹D¶�¨ ¬8¶8ªu¶ Ã ¯�¨ ´ ¶u¬)© ² ª)Î ® ¸
0�¯8» ¯8© « Ê 0�¯8» ¯8© « Í ² º ´ © «m³I¶Æ ¯8© « ² ª , º/0�¯8» ¯8© «%Ó�ËSÎ F Î�4 (

5C)8Ó�Ë Ï ¨�4') À 4 Å © ² ªÍ ± (
4�Ñ Á Ò ¿ 9 É�¿ 9 É�À 9 Á

Ó Ä ± (
4�Ñ Á Ò ¿ 9 É�¿ 9 É�À 9

4© ª� ² = Ã ¯8» ¯8© «i° ² º ´ © «m³0Î ® ¸ Ó ¼ ¼ ¼ Î ³I¯�° ° ¶ ´ ¸ ²�´ ªu«i° ¯�° ¶)Î ® ² ³
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5HJLRQDO�RUJDQLVDWLRQV�LQ�FKDUJH�RI�KLNLQJ�
LWLQHUDULHV�
Å °=Î�2¯8» » ¶8ª Ê M�¯8ª�° ² ªu¯8»�«i°=Î ¬8¯8» » © «%® ¸ ¶ 1 ¯8ªu½8¶ ´ ¼ ¶u¬8¶Í ² ¬8¬8¶8ª8Ç8º ´ ¬8¶ ´ «i° ´ ¯u«%«%¶ ¿�Á Ó�Ë Ï ¨ )+5 À8¿ $ ¶8º Å °=Î @i² ¸ ¯8ª8ªÍ ± (

4�Ñ Á Ò 9
4V)�)

( ¿
)S4�4mÓ Ä ± (

4�Ñ Á Ò 9
4V)�)

( ¿
)S4 É© ª� ² =�«%¬�¨ ¼ ¯8ªu½8¶ ´ ¼ ¶u¬8¶)Î ® ¸ Ó ¼ ¼ ¼ Î «%¬�¨ ¼ ¯8ªu½8¶ ´ ¼ ¶u¬8¶)Î ® ¸

2 ´ ¯8º8Ç�H8ªu½8¶8ª Ê E . 1�E H8ªu½)ªu¶ ´ 1 ¯8ªu½8¶ ´ ¼ ¶u¬8¶M ²�´ ª8µ8» ¯�° DQ4 ¿ Ó�Ë Ï ¨ 9 Á8Á8Á
Ë ¸ º ´Í ± (

4�Ñ Á Ò ; 4 ¿8À<;�É ( Á8Á
Ó Ä ± (

4�Ñ Á Ò ; 4 ¿8À<;�É ( Á
4© ª� ² =	Ç8ºu¶8ªu½)ªu¶ ´ ¼ ¯8ªu½8¶ ´ ¼ ¶u¬8¶)Î ® ¸ Ó¼ ¼ ¼ Î Ç8ºu¶8ªu½)ªu¶ ´ ¼ ¯8ªu½8¶ ´ ¼ ¶u¬8¶)Î ® ¸

25» ¯ ´ ºu« Ê 25» ¯ ´ ªu¶ ´ 1 ¯8ªu½8¶ ´ ¼ ¶u¬8¶Ì)¯8© ª�4mÓ�Ë Ï ¨ ; 9 À�É Æ ²
» » © «

Í ± (
4�Ñ Á Ò À8À 5 ¿8¿gÉ 5c4�4mÓ Ä ± (

4�Ñ Á Ò ; 5 Á 9
)
( Á�À 9

4 ; 9© ª� ² =�¬)» ¯ ´ ªu¶ ´ ¼ ¯8ªu½8¶ ´ ¼ ¶u¬8¶)Î ® ¸ Ó ¼ ¼ ¼ Î ¬)» ¯ ´ ªu¶ ´ ¼ ¯8ªu½8¶ ´ ¼ ¶u¬8¶)Î ® ¸

¾ ´ © Ê ¾ ´ ªu¶ ´ 1 ¯8ªu½8¶ ´ ¼ ¶u¬8¶Å °�© ¶u¬8¶ À Ó�Ë Ï ¨65 (
5 Á .Z» ° ½ ²�´ Í ± (

4�Ñ Á Ò (
4 ; 9

4 Á ) ( ¿
Ó Ä ± (

4�Ñ Á Ò (
4 ; 9

484�4
( É³I¯8© » =	© ¨�º ´ © Î ® ¸ Ó ¼ ¼ ¼ Î © ¨�º ´ © Î ® ¸

Í © ®3© ª ²EÊ .�«%« ² ®3© ¯<Dm© ² ªu¶�°�© ®3© ªu¶u«%¶0µu¶ ´ ©�«%¶8ª�°�© ¶ ´ ©�¶u«%®3º ´ «m© ² ª8© «i°�© ®3©Ë ² ª�° ´ ¯u½8¯:Ë�¯ Ã Î F ¶8» » ¯8ªu½8¯ (
Ó�Ë Ï ¨65 9

4 Á E © ¯u«%®D¯Í ± (
4�Ñ Á Òd)�4 ; 5 ¿gÉ8É�¿ 9

Ó Ä ± (
4�Ñ Á Òd)�4 ; 5 ¿ ( ¿

5C)© ª� ² =�¯�° «%¶)Î ® ¸ Ó ¼ ¼ ¼ Î ¯�° «%¶)Î ® ¸

$ © ½ ¼ ¯8» ½8¶8ª Ê $ © ½ ¼ ¯8» ½)ªu¶ ´ 1 ¯8ªu½8¶ ´ ¼ ¶u¬8¶Ë Ï ¨65 É 9 Á Å
° ¯8ªu«

Í ± (
4�Ñ Á Ò (

4�5#4 Á 5 ;�É 4mÓ Ä ± (
4�Ñ Á Ò (

4�5#4 Á )�4 Á 9© ª� ² =	ª8© ½ ¼ ¯8» ½)ªu¶ ´ ¼ ¯8ªu½8¶ ´ ¼ ¶u¬8¶)Î ® ¸ Ó¼ ¼ ¼ Î ª8© ½ ¼ ¯8» ½)ªu¶ ´ ¼ ¯8ªu½8¶ ´ ¼ ¶u¬8¶)Î ® ¸

Â Ç ¼ ¯8» ½8¶8ª Ê Â Ç ¼ ¯8» ½)ªu¶ ´ 1 ¯8ªu½8¶ ´ ¼ ¶u¬8¶2¯ ´ ° ¶8ªu«i° ´ ¯u«%«%¶ (
4mÓ�Ë Ï ¨65 Á 5 Á Å ¯ ´ ªu¶8ªÍ ± (

4�Ñ Á Ò (
4�5�5 Á0É8Á�¿8¿¬)» ² © «mÇ8º ´ ® ¸ =	Ç8» ºu¶ ¼ © ª)Î ® ¸

E ¶ ´ ª Ê E ¶ ´ ªu¶ ´ 1 ¯8ªu½8¶ ´ ¼ ¶u¬8¶ E<1L1Æ ² «%¶ ´ «i° ´ ¯u«%«%¶ ¿ 9
Ó F�² «i°  ¯u® ¸ Ó�Ë Ï ¨ É8Á8Á8Á E ¶ ´ ª ¿8ÀÍ ± (

4�Ñ Á Ò É 4 É ( Á0Á
484�4mÓ Ä ± (

4�Ñ Á Ò É 4 É ( Á0Á
484 Á© ª� ² =	Çu¶ ´ ªu¶ ´ ¼ ¯8ªu½8¶ ´ ¼ ¶u¬8¶)Î ® ¸ Ó ¼ ¼ ¼ Î Çu¶ ´ ªu¶ ´ ¼ ¯8ªu½8¶ ´ ¼ ¶u¬8¶)Î ® ¸

0�¯8ºu½ Ê .�«%« ² ®3© ¯�°�© ² ª Ã ¯8ºu½ ² © «%¶:½8¶�° ² º ´ © «m³I¶0µ l ½8¶u«i° ´ ¶F » ¯u®D¶Q2 ´ ¯8ªu½ Å °�¨ @ ¶u¯8ª ¿ Ó�Ë Ï ¨�4 Á8Á8É % ¯8ºu«%¯8ª8ªu¶Í ± (
4�Ñ Á Ò ¿ 4 É�¿�É 4 Á?; (¯ Ã °�µ�=	Ç8» ºu¶ ¼ © ª)Î ® ¸ Ó ¼ ¼ ¼ Î ¯ Ã °�µ)Î ® ¸

0�¯8» ¯8© « Ê 0�¯8» ´ ¯8ªu½ ²´ ºu¶ F�´ l ¨ Ä » ¶8º ´ ©<5�Ó�®D¯u«%¶0µ ² «i° ¯8» ¶ ¿�É Ó�Ë Ï ¨�4') À 4 Å © ² ªÍ ± (
4�Ñ Á Ò ¿ 9 É�¿ 9 É�ÀQ;�Á

Ó Ä ± (
4�Ñ Á Ò ¿ 9 É�¿ 9 É�ÀQ;

4© ª� ² = Ã ¯8» ´ ¯8ªu½ ² Î ® ¸ Ó ¼ ¼ ¼ Î Ã ¯8» ´ ¯8ªu½ ² Î ® ¸

F�� /RFDO�OHYHO�
/RFDO�RUJDQLVDWLRQV�LQ�FKDUJH�RI�WRXULVP�
SURPRWLRQ�2 ´ ¯8º8Ç�H8ªu½8¶8ª Ê. Ã ¶ ´ « Í ² º ´ © «m³:ºu«%Ó�Ë Ï ¨ 9<(�(:9

. Ã ¶ ´ «Í ± (
4�Ñ Á Ò ; 4�5�5 9

4�4�5
9
Ó Ä ± (

4�Ñ Á Ò ; 4�5�5 9
4 ¿gÁ�¿¯ Ã ¶ ´ «'= Ã © ¯8³I¯8» ¯� ¶ ´ © ¶8ª)Î ® ¸ Ó ¼ ¼ ¼ Î Ã © ¯8³I¯8» ¯� ¶ ´ © ¶8ª)Î ® ¸

M�» ² «i° ¶ ´ « Í ² º ´ © «m³:ºu«Ë Ï ¨ 9 ¿8À�Á
M�» ² «i° ¶ ´ «Í ± (

4�Ñ Á Ò ; 4 (
4 Á�¿�Á�¿�Á Ó Ä ± (

4�Ñ Á Ò ; 4 (
4 Á�¿�Á 4 Á© ª� ² =	¹3» ² «i° ¶ ´ «�Î ® ¸ Ó ¼ ¼ ¼ Î ¹3» ² «i° ¶ ´ «�Î ® ¸

Æ ¯8» ² & ¯ Í ² º ´ © «m³:ºu«Ë Ï ¨ 9 À
4�5 Æ ¯8» ² & ¯Í ± (
4�Ñ Á Ò ; 4 ;)¿ ( É

4 ;�; Ó Ä ± (
4�Ñ Á Ò ; 4 ;)¿ ( É

5 É 9© ª� ² =	³I¯8» ² & ¯)Î ® ¸ Ó ¼ ¼ ¼ Î ³I¯8» ² & ¯)Î ® ¸

Å ¯8ª E ¶ ´ ªu¯ ´ ½)© ª ² Í º ´ © «m³ ²Ë Ï ¨65 À 5 À Å ¯8ª E ¶ ´ ªu¯ ´ ½)© ª ²Í ± (
4�Ñ Á Òd)�4 ;�É�¿ 4 ¿ 4 (

Ó Ä ± (
4�Ñ Á Òd)�4 ;�É�¿ 4�4 À8À© ª� ² =�«%¯8ª8Çu¶ ´ ªu¯ ´ ½)© ª ² Î ® ¸ Ó ¼ ¼ ¼ Î «%¯8ª8Çu¶ ´ ªu¯ ´ ½)© ª ² Î ® ¸

Å ®3º ² » Í ² º ´ © «m³:ºu«Ë Ï ¨ 9 À8À�Á Å
®3º ² »Í ± (

4�Ñ Á Ò ; 4 ; 5#4 ¿8¿0¿8¿ Ó Ä ± (
4�Ñ Á Ò ; 4 ; 5#4 ¿8¿0¿�É© ª� ² =�«%®3º ² » Î ® ¸ Ó ¼ ¼ ¼ Î «%®3º ² » Î ® ¸

0�¯8» µ ² «%® ¸ © ¯ Ã ² Í º ´ © «m³ ²Ë Ï ¨ 9�9<( ¿[F�²
«%® ¸ © ¯ Ã ²Í ± (

4�Ñ Á Ò ; 4 ; (�( Á�À 9
4mÓ Ä ± (

4�Ñ Á Ò ; 4 ; (�(
4 Á�¿ 9© ª� ² = Ã ¯8» µ ² «%® ¸ © ¯ Ã ² Î ® ¸ Ó ¼ ¼ ¼ Î Ã ¯8» µ ² «%® ¸ © ¯ Ã ² Î ® ¸

Í © ®3© ª ²EÊE © ¯u«%®D¯:¶�Ì�© Ã © ¶ ´ ¯ Í º ´ © «m³ ²Ë ² ° ´ ¯u½8¯:Ë�¯ Ã Î F ¶8» » ¯8ªu½8¯ (
Ó�Ë Ï ¨65 9

4 Á E © ¯u«%®D¯Í ± (
4�Ñ Á Òd)�4 ; 5 ¿gÉ8É�¿ 9

Ó Ä ± (
4�Ñ Á Òd)�4 ; 5 ¿ ( ¿

5C)
7 ª� ² =	Ç8© ¯u«%®D¯�°�º ´ © «m³ ² Î ® ¸ Ó ¼ ¼ ¼ Î Ç8© ¯u«%®D¯�°�º ´ © «m³ ² Î ® ¸
0�¯8» » ¶8³I¯u¬8¬)© ¯ Í º ´ © «m³ ²Ë Ï ¨65�5 9 É Æ

¯u¬8¬)© ¯
Í ± (

4�Ñ Á Òd)�4 9 À�É
4 ;8;)À Ó Ä ± (

4�Ñ Á Òd)�4 9 À�É�¿8¿
4 ¿© ª� ² = Ã ¯8» » ¶8³I¯u¬8¬)© ¯)Î ® ¸ Ó ¼ ¼ ¼ Î Ã ¯8» » ¶8³I¯u¬8¬)© ¯)Î ® ¸

$ © ½ ¼ ¯8» ½8¶8ª È Â Ç ¼ ¯8» ½8¶8ª Ê0Z© ¶ ´ ¼ ¯8» ½8«i° O ° ° ¶ ´ «%¶u¶ Í ² º ´ © «m³:ºu«E ¯ ¸ ª ¸ ² �µ8» ¯�° D (
Ó�Ë Ï ¨65 É 9

4 Å ° ¯8ªu«Í ± (
4�Ñ Á Ò (

4�5#4 Á?;�;�É8É Ó Ä ± (
4�Ñ Á Ò (

4�5#4 Á?;�; 5�5© ª� ² =	» ¯8¹D¶8» º<D%¶ ´ ª)Î ® ¸ Ó ¼ ¼ ¼ Î » ¯8¹D¶8» º<D%¶ ´ ª)Î ® ¸

Å ¯ ´ ªu¶8ª Í ² º ´ © «m³:ºu«Ï ²  «i° ´ ¯u«%«%¶ ¿ Ó�Ë Ï ¨65 Á 5 Á Å ¯ ´ ªu¶8ªÍ ± (
4�Ñ Á Ò (

4�5�5�5 À�Á ( Á
Ó Ä ± (

4�Ñ Á Ò (
4�5�5�5 À�Á ( À© ª� ² =�«%¯ ´ ªu¶8ª�¨ ° ² º ´ © «m³0Î ® ¸ Ó ¼ ¼ ¼ Î «%¯ ´ ªu¶8ª�¨ ° ² º ´ © «m³0Î ® ¸

E ¶ ´ ª Ê.�½8¶8» Ç ² ½8¶8ª Í ² º ´ © «m³:ºu«Ë Ï ¨ É 9
4 À .�½8¶8» Ç ² ½8¶8ªÍ ± (
4�Ñ Á Ò É8É 5 9 É?;�Á?;�Á

Ó Ä ± (
4�Ñ Á Ò É8É 5 9 É?;�Á

) ¿© ª� ² =�¯u½8¶8» Ç ² ½8¶8ª)Î ® ¸ Ó ¼ ¼ ¼ Î ¯u½8¶8» Ç ² ½8¶8ª)Î ® ¸
2 ´ © ªu½8¶8» ¼ ¯8» ½ Í ² º ´ © «m³:ºu«Ë Ï ¨ ÉC; 4 ; 2 ´ © ªu½8¶8» ¼ ¯8» ½Í ± (

4�Ñ Á Ò É8É?;)À ( ÉC;
4 ; 4 ¿ 4 ¿ Ó Ä ± (

4�Ñ Á Ò É8É?;)À (
4 ¿ 4 Á° ² º ´ © «i° ®D¶8ª�° ¶ ´ =�¬ ´ © ªu½8¶8» ¼ ¯8» ½�Î ® ¸ Ó ¼ ¼ ¼ Î ¬ ´ © ªu½8¶8» ¼ ¯8ªu½�Î ® ² ³

7 ª�° ¶ ´ » ¯8¹D¶8ª Í ² º ´ © «m³:ºu«Ë Ï ¨ ÉC;�Á8Á87 ª�° ¶ ´ » ¯8¹D¶8ªÍ ± (
4�Ñ Á Ò É8É?;)¿ 5 À�É0Á8Á Ó Ä ± (

4�Ñ Á Ò É8É?;)¿ 5 À�É ) Á³I¯8© » =	© ª�° ¶ ´ » ¯8¹D¶8ª�° ² º ´ © «m³0Î ® ¸ Ó ¼ ¼ ¼ Î © ª�° ¶ ´ » ¯8¹D¶8ª�° ² º ´ © «m³0Î ® ¸
M�¯8ªu½8¶ ´ «i° ¶u¬ Í ² º ´ © «m³:ºu«Ë Ï ¨ É 9

4 ; M�¯8ªu½8¶ ´ «i° ¶u¬Í ± (
4�Ñ Á Ò É8É 5 9 ÀQ;�Á?;�Á

Ó Ä ± (
4�Ñ Á Ò É8É 5 9 ÀQ;�Á?;

4© ª� ² =	¹D¯8ªu½8¶ ´ «i° ¶u¬�Î ® ¸ Ó ¼ ¼ ¼ Î ¹D¯8ªu½8¶ ´ «i° ¶u¬�Î ® ¸

Æ ¶8© ´ © ªu¬8¶8ª�¨ Ï ¯u«m» © ° ¯8» Í ² º ´ © «m³:ºu«Ë Ï ¨ ÉC; 5 Á Æ ¶8© ´ © ªu¬8¶8ªÍ ± (
4�Ñ Á Ò É8É ) 9 ¿0À�Á�À�Á

Ó Ä ± (
4�Ñ Á Ò É8É ) 9 À0À�Á�À8À© ª� ² =�¯8» µu¶8ª ´ ¶u¬)© ² ª)Î ® ¸ Ó ¼ ¼ ¼ Î ¯8» µu¶8ª ´ ¶u¬)© ² ª)Î ® ¸

Å ¯u¯8ªu¶8ª8» ¯8ªu½ Í ² º ´ © «m³:ºu«Ë Ï ¨ É 9 ;�Á
2«i° ¯u¯u½

Í ± (
4�Ñ Á Ò É8É 9<( ;8;

4 ; 4mÓ Ä ± (
4�Ñ Á Ò É8É 9<( ;8;

4 É8É¬8«i°_=�¬8«i° ¯u¯u½�Î ® ¸ Ó ¼ ¼ ¼ Î ¬8«i° ¯u¯u½�Î ® ¸
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1 ¶8ªu¬8¶8ª�¨ Æ H ´�´ ¶8ª Í ² º ´ © «m³Ë Ï ¨ ÉC;)¿�É 1 ¶8ªu¬8¶8ªÍ ± (
4�Ñ Á Ò É8É?;)À8À 4 (

4
(
Ó Ä ± (

4�Ñ Á Ò É8É?;)À8ÀgÉ8Á 5 Á© ª� ² = ¼ ¶8ªu¬8¶8ª)Î ® ¸ Ó ¼ ¼ ¼ Î ¼ ¶8ªu¬8¶8ª�¨�³:ºu¶ ´�´ ¶8ª)Î ® ¸
0�¯8ºu½ Ê, © ¯8Ç8» ¶ ´ ¶�° « Í ² º ´ © «m³I¶Ë Ï ¨�4 ; 5 À % ¶u« , © ¯8Ç8» ¶ ´ ¶�° «Í ± (

4�Ñ Á Ò ¿ (8(
) ¿gÉ8É�À<; Ó Ä ± (

4�Ñ Á Ò ¿ (8(
) ¿0¿�É ( ;© ª� ² =�½)© ¯8Ç8» ¶ ´ ¶�° «�Î ® ¸ Ó ¼ ¼ ¼ Î ½)© ¯8Ç8» ¶ ´ ¶�° «�Î ® ¸
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