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ãäIHW�Z�å0BaEHGJKOæJI�=bZLcÅç{IT=bMUè�W[G^æ0KNZ>X^GJBÊcÊELé�W[c�X^IHW�é�B?ZLé�W�êÊX�Bbë�ì�íRî�ï�ðbñxò�ðVóRï�ôaðbõ�ï�íbòLQ�X^IHW�e
ærXl=VXJWRc¦K�X�X^B�ö W(÷YZT=�ø>KUùa=bXJKUB?Z7ö W[é[=bELæJW%BbX^IHW�G�ê W�BaêHMUW�IT=�ø?WFMNBABa@?W[c-=VX0æJB?èDW�X^IHKUZHùaú¦û ü?ý¬þ
fgIHW7é�BaZLé�W[êÊX;IL=aæFW�ø?BaMNøaW[c�æYKUZLé�WDXJIHW[Z ÿ�æJW�W7Waþ ùTþ'û � ý©ë¡B?G�=?Z BVø?W�G^øAKNW���B?ë{X^IHW,XJBaêHKOé���Q
=bZLcÅøV=bG^KNBaELæFé�=VX^W�ùaB?G^KNWRæÈB?ë�æJBÊé�KO=bM�ZL=�øAKNù>=VX^KNBaZ IL=�øaW�W[è�W[GJùaW[c ÿ�cÊKUGJWRé�X���KUZLcÊKUGJWRé�X7û �bý¬Q
KNZ>XJW[ZLcÊWRc�� EHZHKUZ>XJW�ZTcÊW[c û 	Vý
��þ�fwBÊcH=�eaQ'è,=bZAe BbëFXJIHWÅæYeÊæYXJW�è,æ6KNZLé�B?G^êTBaG^=bXJKUZHù æYBÊé�KU=?M
ZL=�øAKNù>=VXJKUB?Z(ETæYW(îlíVñ�ñNð��^í�JðVõ¬ï�ó����©ñ~õ����ï�ò>ô?þ��¨X�èDWR=bZLæ0XJIL=bXÈX^IHW[æJW�÷JæJeAæYXJW[è,æ0êHG^BVøAKUcHW�XJILW
ELæYW[G���K�X^I#G^W[é�BaèDè�W[ZLcH=bXJKUB?ZLæ�BbëÈXJIHW[KNGDMUKN@aW�MUe KNZ>XJW[GJWRærX�KNZ×cH=bX^=ÅK�X^W�è,æ�B?Z9X^IHW�öL=?æJKOæ
Bbë�� KUZaX^W�G^W[æYX%èD=bX^élIHWRæ���cHW�G^KNøaW[c(ë¡G^B?è G^=bXJKUZHùaæÈë¡G^B?è X^IHW7æYW�X%Bbë{ETæYW[G^æ^úÅû ��ý¨þ����H=?è�êLMNWRæ
Bbë2æJELélI6G^W[é�B?èDèDW�ZLcHW�GgæYeÊæYXJW�è,æ�KUZLé�MUELcÊWFøV=bG^KNBaELæ��{W[ö! ¨æYXJBaGJWRæ�Q���IHW�G^WÈXJIHW%é�ETærX^B?èDW�G�KUæ
GJWRé�B?èDèDW�ZTcÊW[c¦=�êHGJBÊcÊETé�X$öL=aæYWRc6BaZ6X^IHW�=?é�XJKUB?ZLægB?ëxêHG^W�øAKUB?ELægé�ELærX^B?èDW�Glæ[þ

�pZ X^IHW,=bG^W[=-Bbë���W�ö" ¬öL=aæYWRc�MUW[=?GJZHKUZHùTQ G^W[é�B?èDèDW�ZLcHW�GFæYeÊæYXJW�è,æFöL=aæYWRc BaZÅé�B?MUMU=?öTB# 
G^=bXJKUø?W%$LM�X^W�G^KNZLùDé[=bZ¦IL=�ø?WF=�êTB>æYKNXJKUø?WFKUèDêL=?é�X$B?Z-XJIHWFBVø?W[G^=?MNM MUW[=bG^ZHKUZHùDêHG^BAé�W[æ^æ�þÊd0B��& 
W�ø?W[G[Q�X^IHW[æJW�æJeAæYXJW[è,æ,cÊB ZHBbX6=acHcÊG^W[æ^æ;X^IHW�êHG^B?öLMNW[è BbëÈXJIHW(ë¡W[W�MUKNZLù�B?ë�ö W�KUZHù9=?MNBaZHW
KNZ ='�{W[ö! ¨é�B?EHGlæJW?þwç{B?èDèDW�Glé�KO=bM�B?GFW[ø?W�ZÅGJWRæYWR=bGlélI! ¨MNW[ø?W�M�é�BaEHGlæYWDcÊW�MUKUø?W�G^e�æJeAæYXJW[è,æ�û)(�ý
IL=�ø?W�Gl=bG^W�MUe�Xl=b@?W[ZDXJIHKOæ{KNZ>XJB�é�B?ZTæYKOcÊW�Gl=VX^KNBaZ�þ?fgIHW[GJWÈ=bG^W�ø�=?GJKUB?ETæ'é�BaMNMO=bö B?Gl=VX^KNøaW�ø>KUGJXJEL=?M
W�ZAøAKNG^B?ZHèDW[ZaXlæ%û *Vý�XJIT=VX$KUZLé�MUELcÊW%X^IHW�÷Yë¡W�W�MUKUZHùaú�Bbë�BbX^IHW�G0ELæYW[G^æ[QÊöHEÊX0XJIHW;æJB?MUEÊX^KNBaZLæ�=bG^W
ZHBbX$ZHWRé�WRæJæ^=bG^KNMUe7cÊKUGJWRé�X^MNe6=?êHêHMUKUé[=böHMUW�XJB���W�ö! ¨öL=?æJW[c-MUW[=bG^ZHKUZHùLþ



���������#KOæ%=-æJeÊærX^W�è X^IL=VX�øAKOæYET=bMUK
	[W[æ�BbX^IHW�GFMUKNøaW�ETæYW[G^æFé�ELGJG^W�Z>XJMUe(êHG^W[æJW�Z>XFKNZ�XJILW
MNWR=bG^ZHKNZLù-W[Z>øAKUGJBaZHèDW�Z>X[þ�_0=�øAKUùa=bXJKUB?Z =?ZLc KUZHKNXJKO=VX^KNZHù(æJeAZLélIHG^B?ZHBaELæ$BaGF=aæYeAZLélILGJBaGJZHBaELæ
cÊKUæ^é�ETæJæJKNBaZLæxIL=�ø?Wgö W�W[Z�è,=?cHWg=aæ�æYKUèDêHMUW$=?æxêTB>æJæJKUöHMNWaþbfgIHW�èDBVø?W[è�W[Z>X2ë¡G^B?è BaZHW�cÊBÊé�E! 
è�W[Z>XxX^B�=?ZHBbX^IHW�GxKUZ�XJILW�W[ZAø>KUG^B?ZHèDW�Z>XxKUæxEHê�cH=VX^W[c;ë¡B?G�W�øaW�G^eFêL=bGJXJKOé�KUêL=bZ>XxKNZ�GJWR=bM) �X^KNèDWaQ
XJIAELæg=?cHcHKNZHù;XJB�XJIHWÈë¡W�W[MNKUZHù�Bbë�X^GJELMNeDMUKNøaW�=aé�XJKUB?Zwþ���WRæYWR=bGlélI7B?Z �{BaGJ@ÊæJêL=?é�W0= ��=?GJW[ZHW[æ^æ
IL=?ægZHB?XJK)$LW[c-X^IHKUæ0=?æ�=bZ¦KUè�ê B?GJX^=?Z>XgKOæ^æYEHW%KUZ¦ù?G^B?EHê �g=bG^W�û)( *�ý¨þ

fgIHW��������� æYeÊæYXJW[è:IL=?æ�ö W�W�Z#XJWRærX^W[c KNZ B?ZHW�=?cÊøV=?ZLé�WRc9EHZHKUø?W[G^æJKNXre é�B?EHGlæJW?þ��
cÊW�Xl=bKUMNWRc;cÊWRæJé�GJKUêÊXJKUB?Z�BbëHX^IHWgæYeÊæYXJW�è�QRXJILWgæYXJETcÊe�æYW�XYX^KNZHùF=bZTc%XJILW�G^W[æJEHMNX^æx=bG^W{cÊKOæ^é�ELæ^æYWRc
KNZ¦XJILW�æYEHöTæYW��aELW�Z>X$æYWRé�XJKUB?ZTæ�þ
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�{W�ë¡B?G^WDù?B?KUZHù�KUZaX^B�XJIHW-æYeÊæYXJW�è cÊW[æ^é�G^KNêHXJKUB?Z Bbë�����������Q2=¦ë¡W�� é�B?ZTé�W�êHX^æ�æJIHB?ELMUc�ö W
é�MO=bG^K $LWRc`þ�� �Aì����KOæ�=�MUW[=?GJZHW[G%êL=bGJXJKOé�KUêL=bXJKUZHù�KNZ9=(é�B?EHGlæYWDKUZ9= �{W[ö! ¨öL=?æJW[cÅMNWR=bG^ZHKUZHù
W�ZAøAKNG^B?ZHèDW[ZaX�ELæJKUZHù!���������'þ"�$#?íRî%�'& ��òLõwKOæ$=?Z�dÈf�S)(  $LMUW ��KNXJIHKUZ)��������� XJIL=bX0KUæ
ø>KOæJKNöHMUW�XJB-XJIHW,ETæYW[G^æ[þ`å0BÊé�ELè�W[Z>X^æFIL=�øaW;øAKUæJEL=?M�GJW[êHGJWRæYW[Z>X^=VX^KNBaZLæ$BaZ X^IHW,æJé�GJW[W�Z�Q`=?ZLc
XJIHW[e é[=bZ ö W6ù?G^B?ELêTWRc KNZ>XJB*#?íRî%�'& ��òTõFî�ñ+�Aì�õ � lì�þ��0Z ï�òHì�õpðVò�î ��í-,*���������äè�WR=bZLæ;=
$"�ÊW[c æJW�X�Bbë{cHBAé�EHèDW�Z>X%é�MUELærX^W�Glæ�Q K¬þ Waþ�=6EHZHK.�>EHW�é�B?EHGlæJW ��KNXJIHKUZ�X^IHW/���������9MNWR=bG^ZHKUZHù
W�ZAøAKNG^B?ZHèDW[ZaXRþ0�$Z�ð1#0&�ï�òTïOì�õ Jðbõ¨í��Bbë2���������-KUæ©=Èê W�GlæJB?Z�GJWRæYê B?ZLæJKUöHMNW�ë¡BaG©=bZ�KNZTærXl=bZLé�W
Bbë3���������'þ��¨X�KOæ�XreAêHKOé�=bMxX^IL=VX�XJIHW,=acÊèDKNZHKOæYXJGl=VXJBaGÈB?ë4���������#KOæ0X^IHW�XJWR=?élIHW[GÈB?ë©XJILW
é�B?ELG^æJW?þ25ÈZHMUe#=bZ×=?cHè�KUZHKOærX^G^=bXJBaGDé[=bZ =?cHc ELæJW�GlæDB?G,cÊBÊé�EHèDW[ZaXlæ�XJB =bZ KUZLærXl=bZLé�W�Bbë
���������'þ`fgIHW,cÊBÊé�EHèDW[ZaX%é�MUELæYXJW[GJKUZHù¦KUæ%=?MUæJB-é�B?ZLcÊETé�XJWRc öAe�X^IHW,=?cÊèDKUZHKUæYXJGl=VX^B?GRþ fgILW
=?cÊèDKUZHKUæYXJGl=VX^B?G�é�=?Z(=bMOæYB,=?æ^æJKNùaZ-ùaGJBaEHê6KUZÊë¡B?G^è,=VX^KNBaZ-X^B�XJIHW�ETæYW[G^æ[QAXJIAELægë¡BaGJèDKUZHùDøV=bG  
KNBaELæ��Aì ���ô�Jí0��6Tì�þHfgIHWFù?G^B?ELê7KNZHë¡B?G^èD=bXJKUB?Z6=?ZLc6XJIHWFcÊBÊé�EHèDW[ZaX$é�MNELæYXJW[GJKUZHùD=bG^WÈæYX^=bXJKOé
EHZHMUW[æ^æ�XJIHW�=acÊèDKNZHKOæYXJGl=VXJBaG�è,=b@?WRæ{XJIHW%G^W7�>EHKUGJWRc-élIT=bZHùaW[æ{XJB�XJILW�æYeÊæYXJW�è�þ

fgIHW$ELæJW�G'KUZ>XJW[GYë�=aé�W�Bbë2����������é�B?ZTæYKOærXlæ�Bbë�æJK ��øAKNW��$æ'Bbë���IHKOélI,B?ZHMUe�B?ZHW�KOæ'øAKOæYKUöHMUW
=VX�=�X^KNèDWaþ2fgIHW7øAKUW��$æ�=bG^W,èD=?ê�Q2élIT=VX[QxæYWR=bGlélI�Qw=?MU=?GJè�Q�êHG^W�ë¡W[GJW[ZLé�WRæ�=bZTc IHW�MUê�þ2fgILW
æJé�GJW[W�ZDMU=�eaB?EÊX ��ILW�Z,ELæJKNZLù8���������¦KOæ'êHG^W[æJW�Z>XJWRc�KNZ:9xKUùLþ (aþ?fgIHW0æJK)��øAKUW��$æ�B?ë;���������
=bG^W6êHG^W[æJW�Z>XJWRc KNZ =(X^B>BaM{G^W[æJW�è�öHMUKNZHù�=�IL=?ZLcÊIHW[MUc#é�B?èDêHEHXJW�G(ÿ�EHêHê W�G  ¬MUW�ë�X,é�BaGJZHW[G;KUZ
92KUùLþ (?QaZHB�� KUZ ÷Yè,=?êLúFøAKNW�����þafgILW$MU=?GJùaW[æYX©=bG^W[=FKOæ�G^W[æJW�G^ø?W[c�ë¡BaG©cÊBÊé�EHèDW[ZaXlæ'ù>=VXJILW�G^W[c
KNZ>XJB-=bZ�KUZLæYX^=bZTé�W�B?ë����������äÿ¡G^KUù?I>X  ¨IL=bZTc¦æJKOcÊW;B?ëxX^IHW ��W�ö" ¬öHG^B��$æJW�G�KUZ<9xKNùTþ ( ��þ fgILW
æYêL=aé�WFö W�MUB�� XJILW���������� X^BAB?M`KOægë¡B?GgX^IHW�é�Baè�èDW[ZaXlægêHG^BVø>KOcÊWRc6öAe,X^IHW%ELæJW�Glæ�þ

÷JS�=?ê7øAKNW��$ú�êHG^W[æJW�Z>X^æ©XJILW�cÊBÊé�EHèDW�Z>Xgé�MNETærX^W�Glæ©B?ë2=bZ-KNZLæYX^=?ZLé�WÈBbë=����������þ �'øaW�G^e
cÊBÊé�EHèDW�Z>X�KOæFøAKUæJKNöLMNWaQ�=bZLc XJIHW,é�MNELæYXJW[G^æ%=?GJWDcÊKOærX^KNZTé�X[þ2å0BÊé�ELè�W[Z>X^æ�=?GJW�êHG^W[æJW�Z>XJWRcÅ=aæ
êL=bê W�G  ¬KOé�BaZLæ[þ>fgIHWFELæJW�Glæ{KNZ�=bZ¦KNZTærXl=bZLé�WÈB?ë>���������Å=bG^W0êHG^W[æJW�Z>X^W[c6=aægé�B?MUB?ELGJWRc7cÊBbXlæ�þ
fgIHW6cÊB?X;KUæ�MNBÊé�=bXJWRc ZHW �AX�X^B�XJIHW6cHBAé�EHèDW�Z>X�X^IHW6ELæJW�G;KUæ�é�EHG^GJW[ZaX^MNeÅøAKNW���KNZHùTþ�ãäIHW[Z
=-ETæYW[G%êHMU=aé�WRæ0X^IHW,èDB?ELæJWDêTBaKNZ>X^W�GFB?ZÅXJBaê�B?ë�=�cÊBÊé�ELè�W[Z>XFBaG�=-cHBbX�G^W�êHG^W[æJW�Z>XJKUZHù¦=
ELæYW[G[Q =DXJBABaMwX^KNê(X^W �AX�=?êHê W[=bGlæ$æJIHB���KUZHù,XJILW;ZL=?è�W;Bbë�XJILW;ê W�GlæYBaZ(B?G$X^IHW�cHBAé�EHèDW�Z>X[þ
�pZ?9xKUùLþ *6XJIHW,ê B?KUZ>XJW[G%KUæFBaZÅ=�cÊBÊé�EHèDW[ZaX;é[=bMUMNWRc ÷JãäIHW�G^W,cÊKUc =?MNMxXJILW,êTW[B?êHMUWDù?B�@RúLþ
å0BaEHöHMUWFé�MNKOél@AKNZLù�=�cÊBÊé�EHèDW[ZaX�BaêTW[ZLæ�XJIHW%cÊBÊé�EHèDW�Z>X�KNZ>XJB�X^IHWFGJKUù?I>X  ¨IL=?ZLc7æJKUcÊWFB?ëwXJILW
öHGJB��$æJW�G���KUZLcÊB�� =?ZLc èDBVø?W[æ�X^IHW�cÊBbX,G^W�êHG^W[æJW�Z>X^KNZHùÅXJILW(ELæYW[GDXJB = é�BaGJG^W[æJêTBaZLcÊKUZHù
MNBÊé�=bXJKUB?Z¦B?Z-XJIHW%è,=?ê¦øAKUW���Bbë�W�ø?W[GJe,ETæYW[G�KNZ¦XJILW����������ÅKUZLæYX^=?ZLé�Waþ

fgIHWFGJWRé�X^=?ZHù?MUWF=VX�XJIHW%ö BbXJXJB?è BbëwX^IHW%è,=bê¦øAKNW�� KNZA9xKUùLþ *;KUæ�=�è,=bùaZHK�ë¡eAKUZHù�ù?MO=?æ^æ
KNZLé�MNETcÊW[c#KNZ X^IHW¦èD=?ê9øAKNW��%þxfgILW6êHEHG^ê BaæJW7Bbë�X^IHW-è,=?ù?ZHKNë¡eAKNZHù ù?MO=?æ^æ�KOæ�X^B è,=b@aW6KNX
W[=?æJKUW�G�ë¡B?GgX^IHW%ELæJW�Glæ�XJB7é�MUKOél@7B?Z-XJIHW�cHBbX^ægBaG$cÊBÊé�EHèDW[ZaXlæ ��IHKUMNWFZL=�øAKUùa=bXJKUZHùLþ
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fgIHW$é�BaMNBaEHG^æxB?ëTX^IHW0cÊB?X^æ�KUZLcÊKOé�=bXJW$cÊK�� W[GJW[Z>X'ù?G^B?EHê�èDW�è;ö W�GlæJIHKNêTæ�B?G�XreAê W[æ'B?ë ETæYW[G
êHGJB#$LMUW?þTfgILW;ù?G^B?ELêLæ0=?GJW;=aæJæJKUù?ZHWRc¦=aé�é�B?GlcÊKNZLùDXJB-æJB?èDW�è�W�XJG^KUé%XJIHWD=?cÊèDKUZHKOærX^G^=bXJB?G0Bbë
XJIHW����������ÅKUZLærXl=bZLé�W���KUæJIHW[æ�XJB,élIHBABaæJW?þ'9HBaG�W �H=bèDêHMUW?QHXJIHW%ùaGJBaEHêLægé�=?Z-ö W�=?æ^æYKUù?ZLW[c
öL=?æJW[c-B?Z-XJIHW�æYXJETcÊW�Z>X^æ��HKUZ>XJW�G^W[æYX�KNZ�øV=bG^KUB?ELæ�X^B?êHKOé�æ&��KNXJIHKUZ¦XJIHW�é�B?EHGlæJWÈX^B?êHKOé�æ[þ

fgIHW�cÊBÊé�EHèDW�Z>Xlæ'élIL=bZLù?W{XJIHW[KNG'é�B?MUB?EHG�B?Z�X^IHWgèD=?ê,cÊW�ê W�ZLcHKNZHù%BaZ�ILB��#è;ETélI;X^IHW�e
IL=�ø?W{öTW[W�Z;G^W[=ac%KUZ;G^W�MO=VXJKUB?Z�XJBÈXJIHWgBbX^IHW�G�cÊBÊé�ELè�W[Z>X^æ[þ�fgILW�é�B?MUB?EHGlæ�Gl=bZHùaW'ë¡G^B?è öHG^KUù?I>X
ÿ¡IHWR=�ø>KUMUe�GJWR=?c �0X^B�cHKNèDèDW[c×ÿ¡ZLBbX�IHWR=�ø>KUMUe(GJWR=?c ��Q�=?æFêHG^W[æJW�Z>XJWRc KUZ 92KUùLþ *Êþ�fgIHKOæ���=�e
XJIHWDELæJW�G�é[=bZ�ù?W�X�XJILW ÷rë¡BABbX^êHGJKUZ>X^ú-KNZHë¡B?G^èD=bXJKUB?Z�=VX�=¦ù?MO=bZLé�W�=?ZLcÅcHB>WRæ�ZHBbX%IL=�øaW;X^B
ærXl=�e7B?ZHMUKUZHW%=bZLc�é�BaZLæYX^=bZ>X^MNe �g=VXlélI ��IHW[GJW�X^IHW%BbX^IHW�G�ELæJW�GlægZL=�øAKUùa=VX^W?þ

ãäIHW�Z×KUZ è,=?ê øAKUW��%Q'é�MNKOél@AKNZHù = ELæJW�G,BaG7= cÊBÊé�EHèDW�Z>X6æJeAè;ö B?M$BaZLé�W(æJW�MUW[é�Xlæ,KNX
ë¡B?GDë¡EHGJXJIHW[G,ELæJW?þ'fgIHW¦ë¡EHGJXJIHW[G,ELæJW�é[=bZ�Qxë¡BaG,W �H=bèDêHMUW?Q�ö W�=�÷�ç{IL=VXlúHQ ��IHKOélI KOæ�XJILW
æYWRé�B?ZTc�øAKNW�� ÿ 92KUùLþ *���þ �0Z>e ELæYW[G�é�=?Z W[=aæYKUMUe(KNZHKNXJKO=VX^W7=-élIT=VX�cÊKOæJé�ELæJæJKUB?Z ��KNXJI B?XJIHW[G
ELæYW[G^æ�æJKNèDêHMUe öAe é�MNKOél@AKNZLù�XJILW¦é�B?G^GJWRæYê B?ZLcHKNZHù ELæYW[G�æJeAè;ö B?M�=bZTc XJIHW[Z é�MNKOél@AKNZLù�XJILW
÷lç{B?ZLZHW[é�X^ú�öLEÊXYX^B?Z KNZ XJIHW(élIL=bX�øAKUW��%þ�fgIHW�élIL=VX,é�=?Z#ö W�KNZHKNXJKO=VX^W[c���K�X^I BaZHW-XJB ò
BbXJILW�G$ELæJW�Glæ[þHfgIHW%GJWRærX^GJKOé�X^KNBaZ-KOægX^IL=VX0BaZHWFêTW[G^æJB?Z(é[=bZ¦öTW�KUZAø?BaMNøaW[c-KNZ�B?ZLMNe-B?ZHW%élIL=bX
élIL=bZHZLW�M�=VX0=�X^KNèDW?þ

ç{IL=VX�KOæ�=�ë¡BaGJè B?ëxæJeAZLélIHG^B?ZHBaELægé�B?èDè�EHZHKOé�=VX^KNBaZ6KUZ���������'þHå0W[êTW[ZLcÊKUZHù,B?Z-XJILW
æYKNXJEL=bXJKUB?Z�QÊ=aæYeAZLélIHG^B?ZLB?ELæ'cHKUæ^é�ELæ^æJKNBaZLæ'èDKUù?I>XgæJB?èDW�XJKUè�WRæ©ö W�è�BaGJWÈELæJW�ë¡EHM¬þÊfgIHW�G^W�ë¡BaGJWaQ
W�ø?W[GJe ELæJW�G�KUZ ���������äIT=?æ�XJIHW¦ê Baæ^æYKUöHKUMNKNXre XJB ��GJKNXJW¦=Åé�B?èDèDW�Z>X���IHW�Z ø>KUW���KUZHù�=
cÊBÊé�EHèDW�Z>XRþbfgIHW�é�B?èDèDW�Z>X�KOæ�ø>KOæJKNöHMUW�XJBFELæJW�GlæxZL=�øAKNù>=VXJKUZHùÈXJB�XJIT=VX'cÊBÊé�EHèDW[ZaXRQVK�þ W?þÈXJILW
é�B?èDèDW�Z>Xlæ,=bG^W�cHBAé�EHèDW�Z>X  pæJêTWRé�K)$Tébþ;50X^IHW�G,ELæJW�Glæ,é�=?Z é�B?èDèDW�Z>X,B?Z XJIHW�é�B?èDèDW�Z>X[Q
XJIAELæ$é�B?Z>XJKUZAEHKNZLù�X^IHW�élIL=?KNZ¦Bbë�é�B?èDèDW�Z>Xlæ�=?ægKUMNMUELæYX^=bGJXJWRc¦KNZA9xKNùTþ (?þ

fgIHW�XJIHKUG^c¦øAKUW��+KUæD÷��AW[=?G^élILúLþ��0æJW�Glæ�é�=bZ�æJW[=bGlélI7ë¡BaG$BbX^IHW�G�ETæYW[G^æg=bZTc¦cHBAé�EHèDW�Z>X^æ
KNZ7=?Z,KNZLæYX^=?ZLé�W�B?ë2����������þbãäILW�Z6=FELæJW�G{æYWR=bGlélIHW[æ�=?ZHBbX^IHW�G'ETæYW[G'B?G©=;cÊBÊé�EHèDW�Z>XRQbXJILW
GJWRæYEHMNX^æ�=?GJW%æJIHB���Z7X^W �AXJET=bMUMNe-KNZ(æJW[=bGlélI6øAKUW���ÿ 9xKNùTþ ���g=?ZLc-ù?Gl=bêHIHKOé�=?MNMUe,KUZ¦è,=?ê-øAKUW��
ö>e6IHKNùaIHMUKNùaIaX^KNZLù;X^IHW�é�BaGJG^W[æJêTBaZLcÊKUZHù;ETæYW[G�BaG�cÊBÊé�EHèDW�Z>X;ÿ¡XJIHW%æ^=bèDWFW���W[é�X$=aæ�é�MUKUél@AKUZHù
=%ELæJW�G'BaG©=�cÊBÊé�ELè�W[Z>X�íVò�î �©KUZ,èD=?ê,øAKNW�����þAfgIHW$IHKUù?IHMUKUù?I>XJKUZHù%KOæ'KUMNMUELæYXJGl=VXJWRcDKNZ:9xKUùLþ *
��IHW�G^W0X^IHW�èD=?ù?ZHKNë¡eAKNZLù�ùaMU=aæJæ{KUæ�BaZ-=�IHKNùaIHMUKNùaIaX^W[c-cÊBÊé�EHèDW�Z>XRþ �pZ�=?cLcÊK�X^KNBaZ7X^B $LZTcÊKNZLù
cÊBÊé�EHèDW�Z>XlæÈBaZ�X^IHWDèD=?ê�Q XJIHWDBaêTW[G^=bXJKUB?Z�B?ë©XJILW�æJW[=?G^élI�è,=?@?W[æÈKNXFWR=?æJe�XJB¦KNZLK�X^KU=bXJWD=
élIL=VX ��KNXJI(=,æYê W[é�K $ éÈETæYW[G[þ

÷ �$MO=bG^è øAKNW��$ú;ùaKNøaW[æ�ELæJW�Glæ©X^IHWFêTB>æJæJKUöHKNMUKNXreDXJB,æYW�X�ELê¦=?Z¦=?MU=?GJè�XJIT=VX�KUæ�X^GJKUù?ùaW�G^W[c
K�ë2XJIHWFG^W7�>EHW[æYXJWRc-é�B?ZLcHK�X^KNBaZ6BÊé�é�EHG^æ[þ'9HBaG�W��H=bèDêHMUW?QÊKNëx=�ELæYW[G�æYW[W�@Êæg=bZHB?XJIHW[G�ETæYW[G ��ILB
KUæF=bMOæJB6KUZaX^W�G^W[æYXJWRc(KNZ =6é�W�GJX^=?KNZ�cÊBÊé�EHèDW�Z>XFB?GÈXJBaêHKUé?Q�IHW�BaG�æJIHWDé�=?Z�XJW[MNMxX^IHW�æJeÊærX^W�è
XJB7ùaKNøaW�=,ZHBbX^K�ë¡eAKUZHù7èDW[æ^æ^=bù?W���IHW[Z�æYBaèDW�B?ZLW%W�MOæYW;=?GJG^KUø?W[æ�=bX$XJILW;cÊBÊé�EHèDW[ZaXRþ �0MU=?GJè
KUæ%=¦ø?W[G^æ^=VX^KNMUW�XJBAB?M¬QwæJKNZLé�W�XJIHW,ELæJW�G%é[=bZ è,=b@?WDcÊK�� W[GJW[Z>X;é�B?è�öHKUZL=VX^KNBaZLæ�Bbë©X^IHWDXJILGJW[W
êTB>æJæJKNöLMNWgX^GJKUù?ùaW�G^KNZHù�W�øaW�Z>X^æ��bELæJW�Glæ[QVù?G^B?EHê�èDW�è;ö W�Glæ'=?ZLcDcÊBÊé�EHèDW�Z>Xlæ�þ19xKUù?EHG^W �%æYILB��$æ
XJIHW�=bMO=bG^è øAKNW�� ��IHW�G^W{XJIHW�ELæJW�G�KUæ�=?öTBaEÊX2X^B�æJW�XxXJILWg=?MU=?GJè+X^B0X^GJKUù?ùaW�GxK�ë�=$ELæJW�G�ZL=?è�WRc
÷JåÈW�èDB0ELæJW�Glú�BaGxæJB?èDW�BaZHW�ë¡G^B?è ùaGJBaEHê *$=?GJG^KNøaW[æ�=bX2X^IHWgcÊBÊé�EHèDW�Z>XxZL=bèDW[c ÷ �ÈcH=bêÊX^KNøaW
=bZLc �pZ>X^W�MUMNKUù?W[ZaXgfwWRélIHZHBaMNBaù?KUW[æ^úHþ�50X^IHW�G�IHKUù?IHMUeDELæYWRc7é�Baè;öHKUZL=bXJKUB?ZLæ©KNZLé�MNETcÊWÈZLBbXJKNë¡eAKNZLù
K�ë�=Dé�W�GJX^=?KNZ¦ELæJW�G�W[ZaX^W�Glæ�XJIHW�æJeÊærX^W�è BaG�K�ë�æJB?èDW�BaZHW%=bG^GJKUø?WRæ'X^B7=�æJê W[é�K)$Té%cÊBÊé�EHèDW�Z>X[þ

fgIHW-MO=?æYXDX �{B�øAKNW��$æD=bG^W ÷^]'G^W�ë¡W�G^W�ZTé�W[æ^ú�=?ZLc ÷^d$W�MUêLúLþ�ãäIHKNMUW�øAKNW���KNZHù+÷J]©GJW�ë¡W�G  
W�ZLé�W[æ^úHQ XJIHWDELæJW�GFKOæF=bMUMNB���W[c�XJB�élIL=bZHùaW;ê W�GlæYBaZL=bM�æJW�XJXJKUZHùaæ�KUZ X^IHW,æYeÊæYXJW�è�þ�fgIHWDæJW�X  
XJKUZHùaæ�KUZLé�MUELcÊW�êHG^W�ë¡W�G^G^W[c,ZHKOél@AZL=bèDW%��K�X^IHKNZ-XJILW�élIL=bX�ÿ�KNZ�é�=aæYW0XJIHW�ELæJW�G ��=?ZaXlæ'X^B�æYX^=�e
=bZHBaZ>eAèDB?ETæFKNZ X^IHW6élIL=bX ��Q2=bZLc ��IHW�XJIHW[G%XJILW7ELæJW�G�KOæ%øAKUæJKUöHMNW7XJB(BbX^IHW�G;ELæYW[G^æ[þ��¨ëgXJILW
ELæYW[G�élIHBABaæJW[æÈXJB�è,=b@aWDIHW�G%B���Z�ZL=�øAKNù>=VX^KNBaZ KUZ>øAKOæYKUöHMUWDKNZ ����������Q`KNX;=bEÊX^B?è,=VX^KUé[=bMUMNe
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è�WR=bZLæ2X^IL=VX©æJIHWgé�=bZLZHBbX'æJW�W{XJIHWgBbX^IHW�G�ETæYW[G^æ[þVd$W�MUê�ø>KUW��#êHGJBVøAKOcÊW[æxKUZÊë¡B?G^è,=VX^KNBaZ�=bö B?EHX
XJIHW�æJeÊærX^W�è KUZ�ù?W�ZLW�Gl=bM�ÿ 9xKUùLþHü �

� �(ß0àÈá�Þ���ÝLá��0ârÜ	�2á ÜÊà0Ý
�

9HG^B?è =-XJWRélIHZHBaMNBaù?KOé�=bM�ê B?KUZ>X�Bbë{øAKUW��%Q���������� é�B?ZLæJKUæYX^æ�B?ëg=�æJBAél@aW�X%æYW[GJøaW�GRQ`=¦<>=�øV=
=bêHêHMUW�XFë¡BaG�W[ø?W[GJe�ELæJW�G%=bZTc æJW�ø?W[G^=?M�ç�� �� pæ^é�G^KNêÊXlæ�þ`fgIHWDèDBaæYXFKNèDê B?GJX^=bZ>X�X^=aæY@(B?ë©XJILW
æYW[GJøaW�G�KUæ�X^B�@aW�W[ê#X^G^=aél@ Bbë0X^IHW�æYX^=VX^W�Bbë0X^IHW(cÊKOærX^GJKUöHEÊX^W[c×æYeÊæYXJW[è =bZLc KUZÊë¡B?G^è:XJILW
é�MUKNW[ZaXlæ�=?ægélIL=?ZHù?WRæ{BÊé[é�EHGRþHfgIHW%élIL=bZLù?W[æ{KUZLé�MUELcÊW%ZL=�øAKUùa=bXJKUB?Z,ë¡G^B?è BaZHW%cÊBÊé�EHèDW[ZaXgX^B
=bZHB?XJIHW[G[þ �¨ë©B?ZHW�Bbë�X^IHW;ELæJW�Glæ$èDBVøaW[æ�X^B-=?ZHBbX^IHW�GÈêL=bùaW?QTXJIHW�ZHW�� MUBÊé�=VX^KNBaZ�IL=aæ$X^B6ö W
æYW[ZaXÈXJB-W�ø?W[GJeaB?ZHW�é�EHG^GJW[ZaX^MNe¦êHG^W[æJW�Z>XÈKUZ<���������'þ fgIHW�KNèDêHMUW�èDW[ZaXl=VX^KNBaZ�Bbë�X^IHKUæ�@AKUZLc
Bbë{é�B?èDè;EHZLKUé[=VXJKUB?Z�æJélILW�èDW ��KNXJILB?EÊX�cÊW[MU=�eÊæÈGJW��aELKNG^W[æ0XJIL=bXFXJIHW,é�MUKUW�Z>X^æ�è,=bKUZ>X^=bKUZÅ=?Z
B?ê W�Z(æYBÊél@aW�X�é�B?ZLZHW[é�XJKUB?Z-XJBDXJILW�æYW[GJøaW�G�XJIHG^B?ELù?IHBaEÊX{X^IHW�æJW[æ^æYKUB?Z�þ
�{WRæYKOcÊWRæDèD=?ZL=bùaKNZLù9é�B?ZLZHW[é�XJKUB?ZLæ,=aæ �{W[MNM�=?æ,ETæYW[G7=bZLcäcÊBÊé�EHèDW�Z>X6KUZÊë¡B?G^è,=VXJKUB?ZwQ

XJIHW,æJW�G^ø?W�G�ë¡BaG �g=bGlcHæ�élIL=VXFèDW[æ^æJ=?ù?W[æÈX^B-X^IHW�KUG%G^W[é�KUêHKUW�Z>X^æF=?ZLc�Xl=b@aW[æFé�=?GJW�Bbë�ø�=?GJKUB?ETæ
öTBAB?@A@aW�W�êLKNZHù�=aé�X^KNøAKNXJKUW[æ�G^W�MO=VX^W[c�öTB?XJIDX^B�K�Xlæ'B���Z�ë¡EHZLé�XJKUB?ZHKUZHù;=?ZLcDMUB?ù?ùaKNZLùÈX^IHW$ELæJW�Glæ��
=?é�X^KNBaZLæ�ë¡B?G�G^W[æJW[=?G^élI6êHEHG^êTB>æYWRæ�þ

fwB =�ø?BaKUc é�B?êAeAG^KNùaIaX�KUæ^æJEHW[æD=bZTc9X^B�è,=?@?W-XJIHW(ELæJW�Bbë ��������� æJKUè�êLMNW[GDë¡B?GDXJILW
=?cÊèDKUZHKUæYXJGl=VX^B?G�ÿ�é�BaEHGlæYW�X^W[=aélIHW�G ��Q �{WÈIL=�ø?W$X^=b@aW�Z,X^IHWF=bêHêHG^Ba=aélIDXJIL=bX©X^IHW�cHBAé�EHèDW�Z>X^æ
ÿ�d0f�S<(  $LMNWRæ �2ë¡BaG'=�êL=bGJXJKOé�EHMO=bG�KUZLæYX^=bZTé�W�Bbë ���������¦cÊBFZHBbX'ZLW�W[c�X^B�ö W$é�BaêHKUW[c;XJBFXJILW
���������#æJW�G^ø?W�GRþ �pZTærX^W[=?c�QLX^IHW�e�é[=bZ�ö W�MUBÊé�=bXJW[c =bZAe ��IHW�G^W�B?Z XJIHW�ã�W�ö�þ`f2B6B?ê W�Gl=VX^W
êHGJBaêTW[GJMUe?Q X^IHW,æYW[GJøaW�GÈæYXJKUMUM�ZHW�WRcHæÈXJB�@AZHB�� ��IHKOélI�cÊBÊé�EHèDW�Z>XFXJIHWDELæJW�G�KUæFG^W[=acÊKUZHù7X^B
öTW(=böLMNW-XJB æYW[ZLc X^IL=VX,KUZÊë¡B?G^è,=VX^KNBaZ XJB =bMUM�XJIHW�BbX^IHW�G�ELæJW�Glæ�KNZ#XJIL=bXDKUZLæYX^=?ZLé�Waþ�fgILW
B?ê W�Gl=VXJKUB?Z-IL=?æ{X^B ��B?G^@DW�øaW�Z ��ILW�Z-XJIHWFELæJW�Glæ�ZL=�øAKNù>=VXJWF=bMUB?ZLù�XJILW�IAeAê W�G^MNKUZH@ÊægKNZ-XJILW
cÊBÊé�EHèDW�Z>Xlæ,=bZLc =bG^W6ZHB?X,ELæYKUZHù�XJILW¦è,=?ê øAKUW�� öAe#cÊBaEHöHMUW  pé�MUKUél@AKUZHùÅXJIHW(cÊBÊé�ELè�W[Z>X
æYeAè;ö B?MOæ[þ>ã�W�IL=�ø?W�æYBaMNøaW[cDX^IHKUægêLGJBaöHMNW[è ö>e,ETæYKUZHù�XJIHW3����������æJW�G^ø?W[G{=aæ�=�êHG^B �Êe?þ �¨X
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è�WR=bZLæ0XJIT=VXFXJIHWDcÊBÊé�ELè�W[Z>X^æF=bG^W;G^B?EÊX^W[c�X^IHG^B?EHùaI(XJIHW,æJW�G^ø?W[G0KUZLærX^W[=ac(Bbë©ö W�KUZHù�æYW[Z>X
XJB�XJIHW�é�MNKUW�Z>X7cÊKUGJWRé�X^MNe ë¡G^B?è XJIHW[KNG7=aé�XJET=bM�MUBAé[=VX^KNBaZ�þ�fgIHKUæDG^W7�>EHKUG^W[æ�X �{B =acHcÊKNXJKUB?ZL=?M
B?ê W�Gl=VXJKUB?ZTæ �wé�MNKUW�Z>Xlæ;=bG^W,KUZÊë¡B?G^èDW[c9=?öTBaEÊX�XJILW7ZHW��ËMUBÊé�=bXJKUB?Z Bbë�X^IHW7ELæJW�G�=bZLc =?MNM{Bbë
XJIHW7MUKUZH@Êæ%KNZ�X^IHW6cÊBÊé�ELè�W[Z>X;=bG^W7élIL=bZHùaW[c�æYB¦X^IL=VX�X^IHW�eÅêTBaKNZ>X�X^B�XJIHW[KNG�cÊW[æYXJKUZL=VX^KNBaZ
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�{W[W�@Êæ0=bë�XJW�G0XJIHWDé�BaEHGlæYW%KUZ åÈW[é�W[è;ö W�G *� "(?þT]'G^B?ê BaæJK�X^KNBaZLæ�èDW[=aæYEHG^W[c�ETæYW[G^æ��LW��Aê W�G^K) 
W�ZLé�W[æ�=bZLc W��ÊêTWRé�X^=bXJKUB?ZLæ�X^B���=?G^cHæ �{W[ö! ¬öT=?æJW[c W[cHELé�=bXJKUB?Z9X^B?ùaW�XJILW�G ��KNXJI =VXJXJG^KNöHEHXJW[æ
GJW[MU=bXJW[c6XJB ��������� ÿ¡ETæJ=?öHKNMUKNXre6KOæJæJEHW[æ[QÊELæJW�G�KUZ>XJW�GJë�=?é�W?QAë¡EHZTé�XJKUB?ZT=bMUK�Xre7W�X^é?þ ��þ


 � � �Aà�rÜ �

�  � õ���ì�õ�� fgIHW =bZT=bMUeAæJKOæDBbëFXJIHWÅú1�0ú#æYWRé�XJKUB?Z×B?ë�X^IHW èDB?XJKUø�=bXJKUB?ZL=?M$êHG^W�XJWRærX��aELW[æ  
XJKUB?ZHZL=?KNG^W �g=?æ-é�=?GJG^KNWRcäB?EHX ��KNXJI�=*�g=�e?WRæYKO=bZäcÊW[êTW[ZLcÊW�ZTé�W�è�BÊcÊW[MNKUZHù XJBAB?M�ZL=?è�WRc
�  Yç{B?ELG^æJW��Fû �Vý¨þ?fgIHW�G^W[æJEHM�Xlæ�KNZTcÊKUé[=VX^W[c�XJIT=VX�XJILWgXJIHW[B?G^W�XJKOé�=?MHèDBÊcÊW�MHB?ë�æJK)�;ë�=?é�XJBaG^æ�û)(#(�ý
��=aæ�=�øAKU=?öHMUWFæJB?MUEÊX^KNBaZ7ë¡B?G�X^IHKUæ�æJè,=bMUM`ZAEHè;ö W�G$cH=bX^=�æYW�X[þ �g=?æJW[c6B?Z6XJIHW%èDBbX^KNøV=bXJKUB?ZL=?M
MNW[ø?W�M�æ^é�BaGJWRæ�B?Z�æYK)�¦cÊKUèDW�ZLæJKUB?ZLæ[QÊGJWRæYê B?ZTcÊW�Z>X^æ&��W�G^WFcÊKNøAKOcÊW[c¦KUZ>XJBDXJILGJW[W�ùaGJBaEHêLæ��

� ��GJBaEHê (¦ÿ�÷ �{MUEHWRúHQ�_�� (� �0élIT=bGl=?é�X^W�G^KUæYXJKOé�æ��wÿ *#�%���AXJG^KNZTæYKOé;ùaBa=?MwB?G^KUW�Z>X^=bXJKUB?Z�Q�ÿ 	 �
XJWRærX0=?Z!�ÊKNW�Xre6=bZLc�ÿ � ��èDW[=bZLKNZHù?ë¡EHMUMNZHWRæJægB?ë�æYXJETcÊKNWRæ�þ

� ��GJBaEHê *#ÿ�÷ ��G^W�W�ZTúHQ�_�� � �;élIL=?G^=aé�X^W�G^KUæYXJKOé�æ���ÿ �#� � �7é[=?é�e ö W�MUKUW�ë�æ[Q$ÿ ( ��KUZ>XJG^KNZLæJKOé
ù?B>=bM�B?G^KNW[Z>X^=VX^KNBaZ¦=?ZLc�ÿ ����èDWR=bZHKUZHùbë¡ELMNMUZHW[æ^ægBbë�æYXJELcÊKUW[æ[þ

� ��GJBaEHê �Åÿ�÷ �$W[cHúLQ _�� 	��$élIT=bGl=?é�X^W�G^KUæYXJKOé�æ��2ÿ�ü ��ç{B?Z>XJG^B?M2öTW[MNKUW�ë�æF=bZTc#ÿ ( ��KUZ>XJG^KNZLæJKOé
ù?B>=bM�B?G^KNW[Z>X^=VX^KNBaZ�þ

fgIHW�é�MU=aæJæJK)$Té�=bXJKUB?Z;=aé�é�ELG^=aé�eFBbëHX^IHW�XJIHW[B?G^W�X^KUé[=bM>è�BÊcÊW[M`û (�Vý!��=aæ2é�B?Z!$TGJèDW[c ��K�X^I�ö BbX^I
= MNKUZHW[=?G6=bZTc×ZHB?ZHMUKUZHW[=?G7cÊKUæ^é�G^KUè�KUZL=?ZaX6=?ZL=bMUeÊæYKOæ�ÿ � �Aþ ��� Bbë%B?G^KNùaKNZT=bM$=bZTc ���Êþ �� Bbë
��� Ä¬vxtRy?nr�pj ����� ®Vopork�� � ��ÃaÄ�|lt[yanr�pjRÇ |l�lÇ ®>j^���p}~sa�?}�Ç Ø



é�G^Baæ^æ  ¨øV=bMUKUcH=bXJWRcDù?G^B?EHê W[c7é[=?æJW[æ��{W[GJWFé�BaGJG^W[é�XJMUe�é�MU=aæJæJK)$LW[c ��þÊfgIHW�G^W%�g=?æ{ZHB�ærXl=VXJKOæYXJKOé�=bM
æYKUù?ZHK)$Lù>=bZLé�WÈö W�X ��W�W[Z-X^IHW%ù?G^B?ELê6èDW�è�öTW[G^æJIHKUêLæ�Bbëxè,=bMUWF=?ZLc-ë¡W�è,=bMUWFGJWRæYê B?ZTcÊW�Z>X^æ[þ

fgIHW$ù?G^B?ELê7cÊW[æ^é�G^KNêHXJKUB?ZLæ ��K�X^I-é�MUW[=?G'W �ÊêHMO=bZT=VXJKUB?ZTæ ��W�G^W$êHEHöHMUKOæYIHWRc,B?Z7XJIHW�é�B?ELG^æJW
�{W[ö! ¨æJKNXJWÈë¡B?G�=bMUM XJIHWFêL=?GYX^KUé�KNêL=?Z>X^æ[QAæJB�XJIL=bX�X^IHW%ærX^ELcÊW[ZaXlæ&�{W[GJW�=böHMUW�XJB�ELæJWÈX^IHWFKNZHë¡B?G  
èD=bXJKUB?Z'��IHW�Z(é�B?èDêHMUW�XJKUZHù ��W�W[@>MUe7=?æ^æJKNùaZHèDW�Z>X^ægBaGgélILB>B>æYKUZHù,=DærX^ELcÊe7êT=bGJXJZHW[G[þ

�wì�� lì���ðaî�õ¬ï�íVòLì:#0�!�ï�ò>ô õ 	 �-îlí0�!lì ���8��ë�XJW[G $LMNXJW[GJKUZHù�B?EHX%XJIHW,W[ZaX^GJeÅcÊBÊé�EHèDW�Z>X%ë¡G^B?è
XJIHW(MUB?ù $LMUW?Q�X^IHW�=bZL=?MNeÊæJKUæ�B?ëÈX^IHW(cH=VXl= ÿ¡XJB?X^=bM0Z>ELè;ö W�G,BbëFMUB?ù?ùaW[c#W�ø?W[Z>X^æ � ( � � *#�
KNZLcHKUé[=VXJWRc¦XJIL=bX�XJIHW;ELæYW[G^æ$êHGJW�ë¡W�G^GJWRc6ELZHBÊé�é�ELêHKNWRc(cÊBÊé�EHèDW[ZaXlæ�ÿ �?ü���G^W7�>EHW[æYX^æ[Q �"(?þ ��� �
BVø?W�G2BÊé�é�ELêHKNWRc�BaZHW[æ�ÿ ��� �$G^W7�>EHWRærXlæ�QRü � þ ��� ��þ�fgIHW{ZAEHè�öTW[G�BbëTæJKNè�EHMNX^=bZLW�B?ETæwG^W[=acÊW�Glæ�KUZ
BAé[é�EHêLKNWRc%cÊBÊé�EHèDW�Z>Xlæ�øV=bG^KNWRc�ë¡GJBaè BaZHW�XJBÈæYK)� ��KNXJI�XJIHW�ë¡BaMNMUB���KUZHù�GJW��>EHW[æYX�ë¡G^W7�>EHW�ZTé�KUW[æ��
B?ZHW�G^W[=acÊW�G©ÿ �� (xG^W7�>EHWRærXlæ�Q ��	Hþ ��� ��Q�X �{B�G^W[=acÊW�Glæ�ÿ *#	 � G^W7�>EHW[æYX^æ[Q�� Hþ *�� ��Q�X^IHG^W�W'G^W[=acÊW�Glæ
ÿ ���(GJW��aELW[æYX^æ[Q � þ ��� ��Qwë¡B?EHG;GJWR=?cÊW[G^æ7ÿ ���¦G^W7�>EHWRærXlæ�Q �Hþ ��� ��Q $Lø?W,G^W[=acÊW�Glæ7ÿ ��GJW��aELW[æYX^æ[Q
Hþ � � ��QÊ=bZTc6æJK �7G^W[=acÊW�GlæÈÿ (ÈG^W7�>EHWRærXRQ Hþ ( � ��þÊfgIHW�GJWRæYELM�Xlæ{G^W�øaW[=?MNWRc,ZHB�ù?W�ZTcÊW�G  ¬G^W�MO=VX^W[c
cÊK ��W�G^W�ZTé�W[æ[þ

fgIHW$G^W[æJEHM�Xlæ�êHG^BVø?WRc¦ÿ � \ � ( �Hþ * �LQVê � Hþ "( �2XJIL=bX'XJIHWÈGJWRæYê B?ZTcÊW�Z>X^æ©æYW[MNWRé�XJWRc,cÊBÊé�E! 
è�W[Z>X^æ�öL=aæYWRc;BaZ�XJIHW[KNG'êLGJW�XJWRærX{è�B?XJKUøV=VXJKUB?ZT=bMÊù?G^B?ELê�èDW�è�öTW[G^æJIHKUê(ÿ 9xKNùTþ#	���þbS(W�è�öTW[G^æ
Bbë'X^IHWÅ÷ ��MNEHWRú,ù?G^B?ELê�êHG^W�ë¡W�G^G^W[c(EHZLBAé[é�EHêLKNWRc cÊBÊé�ELè�W[Z>X^æ�ÿ�_��Èü��#	LQ����Êþ ��� ��BVøaW�G0BÊé  
é�EHêHKUW[c7B?ZHWRæ$ÿ�_�� � � � Qbü?üTþ ��� ��þ �AXJELcÊW[Z>X^æ'ö W�MUB?ZLù?KUZHù%XJB�XJIHW7÷ ��GJW[W�ZLúFùaGJBaEHêDè,=?cÊW$ZLB
cÊKUæYXJKUZLé�XJKUB?Z6ö W�X ��W�W[Z-cÊBÊé�EHèDW�Z>X^æ[þÊfgIHKUæ�G^W[æJEHMNX�KOæ�KNZ-öL=bMO=bZLé�W���KNXJI-XJIHW�ù?G^B?ELê6élIL=bGl=?é  
XJW�G^KOærX^KUé[æ�XJIT=VX0W[è�êLIL=?æJK
	[W�KUZaX^GJKUZLæJKUé�ù?Ba=?M`B?G^KNW[Z>X^=VX^KNBaZ(=bZLc�W �,é[=?é�e-ö W�MUKNW�ë�æ�þ S(W�è�öTW[G^æ
Bbë�XJIHW-÷ ��WRcHú%ùaGJBaEHêDêHGJW�ë¡W�G^GJWRcDBÊé�é�ELêHKNWRc,cÊBÊé�EHèDW[ZaXlæÈÿ�_���*#�büLQ �#�Êþ ( � ��BVøaW�G�EHZLBAé[é�E! 
êHKNWRc¦B?ZHWRæ%ÿ�_�� ( �"(aQ>üaüLþ ��� �{KNZTcÊKUé[=VX^KNZHù,=�X^W�ZLcÊW[ZLé�e7XJB��g=bGlcHægæYBÊé�KO=bM`ZT=�ø>KUùa=bXJKUB?Z�þ

����� Á��LÁ z?tV|^}Nm��bsAm��b}�¯Rm�or}~tRsÈkanrj^uUj^nrjlsa|ljl�`ÃAm��pj��$tRs�k?nrj2orjl�¨o�q%t[or}~�Rm�or}~tRsAm��V¯[nrt[y>k�q%j^q�ÃÊj^nr�p®a}�kLÇ

fgIHW�XJIHKUG^c¦êL=?GYX$B?ë2X^IHW%MUB?ù $LMUW�cH=VXl=�=?ZL=bMUeÊæYKOæ�ë¡BÊé�ELæJW[c¦BaZ6X^IHW%GJWR=?cÊKUZHù�XJKUèDW[æ�ê W�G
cÊBÊé�EHèDW�Z>XRþLfgIHW%øV=bMUEHW[ægB?ëÈ÷^fgKNèDW[ú�øV=bG^KO=böHMUW��{W[GJW%é�=bXJW[ù?B?G^KOæYWRc,KNZ>X^B7æYK)�-é�MO=?æ^æJW[æ�� ��!*HQ
* �!�HQ#� ��(�HQ!(� �!� HQ��  �!	 �=bZLc 	  � � 0èDKUZAEÊXJWRæ�þ���W[=acÊKNZLù�æYWRæJæJKNBaZLæ�X^IL=VX©MO=?æYXJWRc�BVø?W�G � 
è�KUZAEÊXJWRæ ��W�G^W�W��Hé�MUELcÊW[c ë¡G^B?è X^IHW7=bZT=bMUeAæJKOæ�þ`fgIHKOæ%êL=?GYX%G^W�ø?WR=bMUW[c KNZ>XJW[GJWRærX^KNZLù¦ùaGJBaEHê
æYê W[é�K $Té$GJWRæYEHMNX^æ[þ?S(W[è;ö W�Glæ�Bbë�X^IHW7÷ ��G^W�W[ZLúFù?G^B?ELê�æJêTW[Z>X'XJIHW0MNWR=?æYX�XJKUè�W�ÿ ����*Êþ �0èDKNZ �
êTW[G$cÊBÊé�EHèDW�Z>X$é�BaèDêL=bG^W[c7XJBDBbX^IHW�Ggù?G^B?ELêLæFÿ � \ � (��Hþ � � Qaê � Hþ bü ��þÊfgIHKUægG^W[æJEHMNXgæJEHê! 
êTBaGYXlæ©X^IHW¦÷YG^W[æJEHM�X  ¬BaGJKUW�Z>X^W[cHúFMO=bö W�M�BbëwXJIHWFù?G^B?ELê,è�W[è;ö W�Glæ�þÊfgIHW[GJW%��=aæ©ZLB�cÊK���W�G^W�ZLé�W



KNZ�GJWR=?cÊKUZHù-XJKUèDW[æFö W�X ��W�W�ZÅXJILW�÷ ��MNEHWRúÅÿ
��� �Hþ *7èDKUZ ��=bZLc XJIHW ÷ ��W[cHú ÿ
��� �Lþ 	6èDKNZ �
ù?G^B?EHê�þ

��í�ì�õ�õ ��ì�õ �0fgIHW;XJIHKUGlc(êHIL=aæYW�B?ë�XJIHKOæÈæYXJETcÊe �g=?æ$XJB6=?ZL=bMUeÊæYWFX^IHW;êLGJBaêTB>æYKNXJKUB?ZLæ$Bbë�XJILW
êTB>ærX�XJWRærX$ÿ¡XJIHWgX^BbX^=?MAZ>ELè;ö W�G�Bbë êHG^B?ê BaæJK�X^KNBaZLæ �g=?æ (�����þbfgILW{X^BbXl=bMAZAEHè;ö W�G�B?ë =bZTæ ��W�Glæ
XJB�XJIHW�ê BaæYX�XJWRærX2�>EHWRærX^KNBaZHZL=bKUG^W��g=?æ ( ��ÿ�� ( � �2B?EHX�B?ë *büLþVfgIHW$æ^=bèDêHMUW�cH=VXl=�é�B?ZLæJKOærX^W[c
Bbë $Lø?W�ë¡W�è,=?MNW%=bZTc6X ��W�MUø?WFè,=bMUW%ærX^ELcÊW[ZaXlæ�þ
��W[æJEHMNX^æ-Bbë%XJILW ê BaæYX-X^W[æYX¦æJIHB�� XJIL=bX �{å �Fç=5 ��=aæ6æJW�W�Z�=?æ6=#ELæJW�ë¡EHM�XJBABaMÈKUZ

XJIHWFè,=VXJXJW�GlægMUKN@aWF=acH=bêHX^=VX^KNBaZ7X^B�G^W[æJê B?ZLcÊW[Z>X^æ�MNWR=bG^ZHKUZHùLQÊé�Baù?ZHKNXJKUø?WF=bZTc6èDBbX^KNøV=bXJKUB?ZL=?M
ærX^G^=bXJW�ùaKNWRæ�QÊ=?ZLc¦è�WR=bZLæ�X^BDKNèDêHMUW�èDW�Z>X0é�B?MUMU=?öTBaG^=bXJKUø?WF=?é�X^KNBaZLæ[þ

÷ �¨X���=aæ0øaW�G^e-ETæYW�ë¡EHMxXJB�æYW[W ��IL=bXFcÊBÊé�EHèDW�Z>X^æ�BbX^IHW�G�ELæJW�Glæ���W�G^W;G^W[=acÊKUZHùLQTK�X
ùa=�øaWÈèDW%è,=bZAe7IHKUZ>X^æ�=?ZLc�æJ=�øaW[c,X^KNèDWaþ ú
÷ �¨X �g=?æ{XJG^EHMUe,ZHKUé�W�XJBDöTW%=?öHMNWÈXJB,æJW�W ��IL=VXgX^IHWFè�B>ærX�KUZ>XJW�G^W[æYXJKUZHùDcÊBÊé�EHèDW[ZaX
=VX�X^IHW%èDB?èDW�Z>X�KUæ0=bZLc ��IHBDKUæ$GJWR=?cÊKUZHù�K�XRþ ú
÷ �Èé�XJET=bMUMNeaQxKUZ æJW�øaW�Gl=bM�é�=?æJW[æ � �g=bZ>XJWRc X^BÅæYX^=bGJX,= élIL=bXDé�B?ZAø?W[G^æ^=VX^KNBaZ ��KNXJI
æYBaèDW�B?ZLW¦G^W[=acÊKUZHù�XJIHW æ^=bèDW�IAeAêTW[G^cÊBÊé�EHèDW�Z>X ��K�X^IäèDW þ�þ�þ ��ùaEHW[æ^æDX^IHKUæ7KUæ
æYBÊé�KU=?M`ZL=�øAKNù>=VXJKUB?Z�@[ú

fgIHW�êHG^W[æJW�ZLé�W�Bbë �{å �Fç=5 KUZLé�GJWR=?æJW[c-X^=aæY@  ¨GJW[MU=bXJW[c¦êL=?GYX^KUé�KNêT=VXJKUB?Z�=?ZLc �g=?æ$=,øV=?MNEHWRc
XJBAB?M�ë¡BaGgXJIHB>æYW ��IHBDIL=ac-cHK �7é�ELM�X^KNWRæ�XJBDêL=?GYX^KUé�KNêT=VXJWFKUZ¦ë�=?é�W� �X^B� ¬ë�=?é�WÈèDW�W�XJKUZHùaæ��

÷JfgIHWFMUW[=?GJZHKUZHùDè,=VX^W�G^KU=?M ��=aæ{WR=?æJe,XJB,=aé�é�WRæJæ[þ ú
÷ �{å �Fç=5 ù?KUø?WRæ�è�BaGJW��LW��ÊKNöHKUMUK�Xre6XJB�XJIHW�æYXJETcÊeAKNZHù,êLGJBÊé�WRæJæ[þ ú
÷ �¨X ��=aæ%êTB>æJæJKUöHMNW7ë¡B?G;èDW6XJB�êL=?GYX^KUé�KNêT=VXJW6KNZ X^IHKOæ;é�BaEHGlæYW6=?ZLc é�=?GJG^e BaEÊX�=?MNM
XJIHB>æYW�Xl=?æJ@AægG^W�ù>=bGlcÊMUW[æ^æ©B?ëxè�e6cÊB?èDKOé�KUMNWaþ ú

fgIHW%GJWR=bM XJKUèDW%KNZ>X^W�Gl=?é�X^KNBaZ-B?ë �{å �Fç=5 =?MUæJBDW�MUKUé�K�X^W[c¦ZHW�ù>=VX^KNøaW�é�B?èDèDW�Z>X^æ��
÷ �{å �Fç=5 IHKUZLcÊW[GJWRc6X^IHWFë¡B?G^è,=VX^KNBaZ6Bbë � �;��( æYBÊé�KU=?M�é�B?Z>Xl=?é�Xlæ�� ú
÷lç{IL=bX�ZHW�øaW�G�ö W[=VXlæ�XJGl=?cÊKNXJKUB?ZT=bM�ë�=?é�W�XJBDë�=?é�WFè�W[W�X^KNZHù>æ�þ ú

�©å ��ç=5 � æ�XJBAB?MOæDë¡B?G7æJW�W[@AKNZHù ��B?G^@ è,=VXJWRæ�ÿ¡ùaGJBaEHê è�W[è;ö W�GlæYILKNê�Q{æYWR=bGlélI9ë¡EHZLé�XJKUB?Z �
�{W[GJW�XJG^EHMUe7ELæJW�ë¡EHM�ë¡B?G�èDBaæYX$Bbë2XJIHW%G^W[æJêTBaZLcÊW[ZaXlæ �

÷ �&�g=?æ�KUZ =,öHMUEHW�ù?G^B?EHê�QT=bZLc ��IHW[Z�=bZHB?XJIHW[G0öHMUEHW �g=?æ0MNBABa@>KUZHùDë¡BaGÈ=,è,=VX^W?Q
�©G^W�êHMUKUW[c-KNZLæYX^=?Z>XJMUe?þHd$WFIL=ac-=?MNG^W[=acÊe,élIHBaæJW�Z¦=bZ�=bGJXJKOé�MUW?Q!�{ù?MO=bZLé�W[c6=bX�K�X$=bZTc
ë¡B?EHZTc6X^IL=VX$KNX �g=?æ�æJEHK�Xl=böHMUW�ë¡B?G�èDWFXJBABTþ ú
÷ � IL=?c%=gùaGJBaEHê�êHGJBaêTB>æJ=?MVøAKU=gW[èD=?KNMaèDW[æ^æJ=?ù?W?þ%�Èæ�è�e$ë¡B?GJXJITé�B?èDKUZHù ��B?G^@$è,=VXJW
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