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ã~ä�å æ�ç~èTéIê}ë èTìîíÎëlê�ç§ï§éIð�ñ~ë
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*-B)FH,.')/1�!KH,L:<FSFS=HK?B)%!U56!3!Q! 

p’

k

p θ

p’

k

p θ
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,LU+,-*�=?KS'93���,IBf:{ <0x%!,<FÂqr:���')U�÷îKS,-;!KS,-FH,L3Y=?F�,L(5=?%V,-K7BAFÂ=2Bf=H(+*�*2%�B)KSQ9,´RV(+FS=HKH(5�!6V=?(5'93�¬
(53{=?%V,�*-B)FH,�'f/j±r(+KS=H6�B)Ue;!%!'f=?'93!Fi(+3A=?%!,7(+3!(#=?(+B)U�FS=?Bf=?,©Ï¾(Í X,f ��VKH,-:TFHFÂ=?KHB)%!U+6V3!Q�Ò�¬�'9KiB)3
'9;>=?(+*-B)Ub*IBI±r(5=uq)¬j(+3Ë=?%!,©*-B)FH,<')/}KH,-B)U¿;!%!')=H'93!F¨(53�=H%!,©(+3V(5=?(+B)UjFÂ=2Bf=H,§Ï¾(Í X,f ~$&'):<;V=H'93
FS*IBf=S=?,-KS(+3!QYÒ� 

abB)*2%_'f/1=H%!,-FS,7=H,-*2%!3!(54�6!,-F�%�B)F}(5=HFx'�³}3{U5(+:T(5=2BJ=?(+')3!F&Bf3!RAB)RV±fB)3Y=2B)Q),-F- ¿�u3A'9KHR!,LK
=H'_��,<FS6!(5=?B)�!U+,�/�'9K�ø<ù�ú��!ûy¬w=?%!,<;!%!')=H'93ÌFS'96!KS*-,´:¨6!FS=¨��,T*IB);!B)�!U+,T')/x;VKH'rR!6!*-(53!Q
;!%V')=?'93VF7'f/&,L3!,-KSQ)qªBf=.U5,IB)FÂ=¨`)gYÅ�È}ÉI¬�ÏÍob£7¤k¥¨Ò� ¢0x%V,<;!%V')=?'93ª��,IB):	FH%!'96VU+Rª%�BI±9,
U5(+3!,-B)KC;�'9UcB)KS(+�-Bf=?(5'93� �0x%!,�,L3!,-KSQ)qyKH,LFH'9U56V=?(5'93©/�'9Kx(53!R!(5±r(5R!6�B)U�;!%!')=H'93!F}(+3�=?%V,7��,IBf:
FS%!'96!U5RÌ��,©B)F�%!(+Q9%ÌB)F¨;�'9FSFH(+�VU+,)¬�ü¾ý¾·-ý_'93Ì=H%!,´'9KSR!,-K�')/C=H%!,´,L3!,-KSQ)qÌFS;!KH,-B)R')/C=H%!,
,LU+,-*�=?KS'93<��,IBf:À(5=?FS,-U#/» P�G=�FH%!'96VU+RT��,�*IB);!B)�!U+,}')/Ç;!KH'rR!6!*L(+3!Q7(+3Y=H,-3!FS(5=?(5,-Fb6!;T=?'T"�g)þ®ÿfFL 
0x%!,i*-'93Y=?B):<(53�Bf=H(+'93�')/�=H%!,Z��,IBf:Ä³}(#=?%<;!%!')=H'93!F&')6V=?FS(+R!,}=?%!,iR!,-FS(+KS,-R©,L3!,-KSQ)qT��B)3!R
FS%!'96!U5R§��,¢BfFlU+'�³�B)Fl;�'9FHFS(+�!U5,) l�G=.(+FZB)U+FS'©(+:T;�'9KS=?B)3Y=Z=?%!Bf=t=?%V,�FH'96VKH*-,���,�KH,LU+(+B)�!U+,
B)3VR´KH,L4�6!(+KS,ZB.:<(53!(+:¨6!:�')/ÇR!'�³}3>EG=H(+:T,x/�'9Kb:´B)(53Y=?,-3!B)3!*-,f j0x%!,iFH6!(#=2B)�!(5U+(#=uq¨')/�,IB)*2%
B);V;!KH'YBf*2%{(5FxR!(+FS*-6!FSFH,-R{��,LU+'�³ (53©=?%!,.U5(+Q9%Y=x')/�=?%V,-FH,7*-KS(5=H,-KH(+BV 
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,LU+,-*�=?KS'93!F- ��u3{=H%!,.UcB)�y/�K?B):T,)¬>=?%!,7FH*-Bf=H=H,-KH,LR~;!%!'f=?'93!F�*-'):<,.'96V=�(53{B�3�B)KSKH'�³î*L'93!,
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0x%!,���BfFH(+*´R!,-FS(+Q93')/}=H%!,y$&'9:T;V=?')3��B)*2D9EuFS*IBf=S=?,-K¢FS'96!KS*-,©/�'9K¨=H%!(+F¨FS=?6VRVqÌ³&B)F
;!6>=�/�'9KÂ³CBfKHR´�Yq´$Z )(l,-;!;�,-U�B)3!R´m7 ra]3Y=+* "-,Í j0x%!,ZRV,-FH(5Q93´,L3Y=2B)(5U+F]=?%!,i6!FH,�')/eB./�'96!K»E
:T(+KSKH'9KC%V(+Q9%>EGQYB)(53©*IBI±r(5=uqy;!6V:<;�,-Ry�YqABA"Ig�D/. BfKHQ9'93rEu(+')3�UcB)FS,-Kx;!6V=S=?(53!Q�'96V=ZN1032
;!6VU+FH,LFjBf=PB�/�KS,-4�6!,L3!*Lq¨')/w"�g9g547698� 10x%!,&;!6VU+FH,LFj(+37=?%!,¿*IBI±r(5=uq¨B)KS,�FÂq>3V*2%!KH'93V(+�-,LR�FH'
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6!FS(+3!Q{=2B)Q9Q),-R�!KS,-:TFHFS=HK?B)%VU+6!3!QªBf3!R'9;�,-3R!,�=?,-*�=?'9K¨Q9,-'9:T,L=HKSq)¬]��B)*2D�Q9KH')6!3!R/�KH'9:
U5'k³CEG,-3!,LKHQ)q©��,-B):�;�B)KÂ=?(5*-U+,LFCU+(5:<(#=?F¿=?%!,.K?BJ=?,7Bf=x³}%!(5*2%A=H%!,.,�«>;�,LKH(5:<,L3�=�*-B)3{KS6!3y=?'
U5,-FHF}=?%!B)3ªv+rr"Ig q =?B)Q9Q9,LR_;!%!'f=?'93!F?ÿfF- }0x%!,�Q9'YB)Uw/�'9Klø<ù�úe�!û�;!6!FH%V,-FZ=H%�Bf=iU+(+:T(5=&=?'
"�g þ ÿfF}�Yq�,-:T;!U+'�qr(+3VQ�=2B)Q9Q),-R�¸2ºts�·�¼?·u@�¹��!KH,L:<FSFS=HK?B)%!U56!3!Q! 
�������wv �
	�ei"%$3"b���U��$3"b�����)�#$3�fe+g�h+�i`
0x%!,¨FH'96!KS*-,¢R!,LFH*LKH(+��,-R§(53{=H%!,�;!KS,L±r(+'96VFtFH,L*L=?(5'93§:T,-,L=HFZ:T'9FS=Z')/]=?%V,�KH,L4r6V(+KH,L:<,L3Y=?F
/�'9Kbø<ù�úe��ûy¬k�!6V=P(+F�R!,L�!*-(+,L3Y=](+3.=?%!,&B)KH,-B)FP'f/�;�')UcB)KS(+�IBJ=?(+')3�Bf3!R¨��Bf*2DrQ)KH'96!3VR!F- b@&'f=?%
')/�=?%V,-FH,iR!,L�!*-(+,L3!*-(5,-F¿*IB)3T��,�KS,-:T,-R!(5,-RT�Yq�KH,-;VUcB)*L(+3!Ql=?%V,�*L'93Y±9,L3�=H(+'93!B)U�B):<')KH;!%!')6!F
'9Kx;�'9U#q>*LKSqrFS=?B)U+U5(+3!,ZK?B)R!(+Bf=?')K&³}(5=H%{B�=H%!(+3y:T'93!'fEG*-KSqrFÂ=2B)U5U+(+3V,i³&Bf/�,-KL ¿|C=�FS;�,L*-(cBfU�FH,�=SE
=H(+3!Q9F¿/�'9K�=H%!,t'9KS(+,L3�=?Bf=?(5'93´'f/w=?%!,t*LKSqrFS=?B)U ¬r=?%!,.BJ=?'9:TF�(53´=?%V,tK?B)RV(cBf=H'9K�*-B)3���,t:´BfR!,
=H'_KH,L*-'9(5Uj=?'9Q),L=?%V,-K./�KH'9:�=H%!,´KHB)R!(cBJ=?(+3VQA,LU+,L*L=?KS'93� B. %!,L3Ì=?%V,LqËR!'{=H%!(+Fl=H%!,LqË;!KS'fE
R!6V*-,iB.*L'9%!,LKH,-3Y=�,-3!%!B)3!*-,L:<,L3Y=xBf=b;�BfKS=?(5*-6!U+B)Kj,L3!,-KSQ9(+,LF¿(53¢=?%!,�K?B)RV(cBf=H(+'93�FS;�,L*L=HKH6!:A¬
³}%!(5*2%<*L'9KHKS,-FS;�'93VRT=H'7=H%!,}KH,-*L(+;!KS'>*-B)U!U+Bf=H=H(+*-,�±9,-*�=?'9KSF�'f/Ç=?%V,�*LKSqrFS=?B)U  P0x%!,}Dr(53!,-:<Bf=ÂE
(5*-F.B)KS,¢FH6!*2%ª=?%�BJ=7ByKHB)3!R!'):<U#q_'9KS(+,L3�=H,-RªUcBJ=H=?(5*-,7±9,-*�=?'9Kl³�'96!U5RË:<B)Df,<B´=H(+3Yq~;�,IBfD
U5'>*-Bf=?,LR_6!;§BJ=i=H%!,¨,L3!R§;�')(+3Y=Z'f/j=?%!,�,-3!,LKHQ)q{FH;�,-*�=?KS6!:{¬�³}%!,-KS,¨=?%V,¨*-')%!,-KS,-3Y=lQYB)(53
/¾B)*�=?'9K�(+Fi3!,-Q)U+(+Q)(+�!U5,) }@�qA*IBfKH,L/�6VUP'9KS(+,-3Y=?Bf=?(5'93{'f/j=?%!,¨*-KSqrFÂ=2B)UÍ¬�%!'�³�,L±),-K-¬e'93V,¨')/j=H%!,
U+Bf=H=H(+*-,x±),-*L=H'9KHFx*-B)3©��,tB)U5(+Q93V,-R�³}(5=?%<=?%!,�/¾B�±)'9KH,LR�D�(+3!,L:´Bf=H(+*LF¿/�'9K¿�!KS,-:TFHFS=HK?B)%VU+6!3!QV¬
Bf=¨³}%!(+*2%Î;�')(+3Y=¢(5=HF�*-')%!,-KS,-3Y=T;�,-B)D�B);V;�,-B)KHF�³�,-U5Ux��,LU+'�³Ä=?%!,�,L3!R ;�'9(53�=-¬bB)3!R¯(5=HF
*L'9%!,-KS,-3Y=�QYB)(+3§*-B)3Ë��,�UcBfKHQ9,¢,L3!'96!Q9%ª=?%!Bf=.(5=.*L'93Y=?KH(5�!6V=H,-F�ByU+B)KHQ),�/�K?B)*�=?(+')3§')/�=H%!,
=H')=2B)UÇK?B)R!(+Bf=?,LRy;�'�³�,-K- 

0x%!(5F¨(+F.(5U+U+6VFS=?KHBf=?,LR�(53Ìd1(+Q! w�! X8V �0x%!(5F�;VU+')=�FH%!'�³}F¨=H%!,T(+3Y=?,L3!FH(#=uq�Ïyxoz�k�xrÈ¨Òt'9K
;�'�³&,LKtFH;�,-*�=?KH6V:�')/P=?%!,�*-'9%!,LKH,L3�=.�VKH,-:TFHFÂ=?KHB)%!U+6V3!Q´��,IB):µBf/ =H,-Ki*-'9U5U+(+:<Bf=H(+'93� �0x%!,
FS,-4�6!,-3V*-,¢')/PFH,-*L'93!R�BfKSq{;�,-B)D�FtB)��'�±9,�=H%!,¨;VKH(+:<B)KÂq�*-'9KSKH,LFH;�'93!R_=H'´(+3Y=H,-Q9KHB)Uw:�6!U#=?(#E
;!U5,-Fe')/>=?%!,]/�6!3!R!B):<,L3Y=2B)UYKS,-*-(5;!KH'r*IBfUYUcBf=S=?(+*L,P±9,L*L=H'9KjB)3VR�FS'�=H%!,Lq7B)KS,¿B)U5³&BIq>F�;!KS,-FH,L3Y=I 
@�q©*IB)KS,L/�6!Ue*2%!'9(5*-,7')/1'9KH(5,-3Y=2Bf=H(+'93AB)3VQ9U+,LF�(#=}(+F};�'9FHFS(+�!U5,t=?'TFH6!;!;VKH,-FSFtB)U5U�')=H%!,-K}±9,L*�E
=H'9KHF&B)3!R©(5FH'9U+Bf=?,!FS6!FÂ=x'93!,i;!KH(5:´B)KÂq¢;�,IB)DT(+3T=?%!,i,-3!,LQ)q´�!B)3!R�')/w(53Y=?,-KS,-FÂ=I¬!BfF&FH%V'k³}3
(53A=H%!,7�!Q96!KH,f }@�q{BTFS:´BfU+UwKH'f=2Bf=H(+'93y')/j=H%!,7*-KSqrFÂ=2B)UÍ¬�=H%!,�;�'9FS(5=?(5'93y')/j=H%!,�;�,IBfD�*IB)3
��,<:T'�±9,LRÌ/�KH'9:M')3!,´,L3!R�')/C=H%!,TFH;�,-*L=HKH6!:ó=?'A=?%!,<')=?%V,-K- |{�')=?,T=?%�BJ=�=H%!,´*L'9%!,-K»E
,L3�=�;�,-B)D�F¢B);!;�,IB)K¨B)F¨,L3!%�B)3V*-,-:T,-3Y=HF¢'93Ì=?');�')/x=?%V,´(+3V*-'9%!,LKH,L3�=��!KH,L:<FSFS=?KHB)%!U56!3!Q
*L'93Y=?(+3�6!6V:{ 

hi3VU+(+Df,¿=H%!'9FS,�/�KH'):°=?%!,�(+3!*L'9%!,LKH,-3Y=P;!KH'r*-,LFHF-¬)*-'9%!,LKH,L3�=P�!KH,L:<FSFS=HK?B)%!U56!3!Qi;!%!')=H'93!F
%�BI±),&FH(5Q93!(#��*IB)3Y=�3!,�=jU+(53!,IBfKw;�'9U+B)KH(5�IBf=H(+'93Z(+3�=H%!,¿;!UcB)3V,¿Q)(5±9,L3¨�Yq.=?%!,���,-B):îR!(5KH,-*�=?(5'93
B)3VR�=?%!,©*LKSqrFS=?B)UCU+Bf=H=H(+*-,T±9,L*L=?')K- Ë0x%!(+F�;�'9U+B)KH(5�IBf=H(+'93ª(+F¨,-3!%�Bf3!*-,LRÎ�YqÌ*-'9U5U+(+:<Bf=H(+3!Q
=H%!,¢;!%!')=H'93§��,IB):���,LU+'�³�(5=?FZ(+3Y=?KS(+3!FS(+*�Bf3!Q96!U+B)KZFS;!KH,-B)R�¬eB)FlR!(5FH*L6!FHFS,-RË(+3~=?%V,¢3!,�«r=
FS,-*L=H(+'93Ç t0x%!,¢U+')FHFZ(53_ò�6>«{/�KH'):µ*L'9U+U5(+:<Bf=?(5'93�*IBf3§��,�KH,-*L'�±9,-KS,-RË�Yq~(+3V*-KH,-B)FH(53!Q<=H%!,
,LU+,-*�=?KS'93{��,IBf:�*-6!KSKH,-3Y=- x|ZFi³}(5U+U���,7FH%!'�³}3~(53A=H%!,7/�')U+U+'�³}(53!Q¢FH,L*L=?(5'93�¬�,L±),-3~(53A=H%!,
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dP(5Q96!KS,&�! X8V²1\b%V')=?'93¢;�'�³&,LK]FH;�,-*�=?KH6V:�/�KH'9: B)3¢'9KS(+,L3�=H,-R¢R!(+B):T'93!R�KHB)R!(cBJ=?'9KL 10x%!,9}
BJ«>(5F�(5F�xoz~kXx�È ³}(5=?%<;�'�³�,-K9z ,®«>;!KH,LFHFH,LR{(53´£7¤k¥�ÿfF�B)3!R©È�(53©£7¤k¥< j0x%!,iK?B)R!(+Bf=?')K
=H%!(+*2D�3!,LFHFT(+Fy"�g)no?TK?BfR!(cBf=H(+'93U5,-3!Qf=?%!FTB)3!R¯=?%V,A,LU+,L*L=?KS'93Î��,-B): *-6VKHKH,L3Y=´(5F�"�<%Al 
^>%V'k³}3 (+F�³}%�BJ=<,L:<,LKHQ9,LF´BJ/ =?,-K�=H%!,A;!%!')=H'93¯��,-B):�;�B)FSFH,-F�=?%VKH'96!Q)%ÔBª*-'9U5U+(5:´Bf=H'9K
8#Dp�P:�:�(+3yR!(cBf:<,�=?,-K&U+'r*IBf=H,-RA`9gE:�R!'�³}3!FS=HKH,IBf:�/�KH'9:�=H%!,.K?B)RV(cBf=H'9K- 
*-B)FH,7')/j±),-KSqy=H%!(+3A*-KÂq>FÂ=2B)U5FZBf3!R_FS,L±9,LKH,�*L'9U+U5(+:<Bf=?(5'93�¬r4�6!(5=H,7:T'rR!,-FÂ=Z,LU+,-*�=?KS'93{��,IBf:
*L6!KHKS,-3Y=?FiB)KH,.3!,L,-R!,LR{=H'T;VKH'rR!6!*-,l=H%!,.KH,-4�6!(5KH,LR{;!%V')=?'93yò�6>«� 

0x%!,<6!FH,©'f/C*-')%!,-KS,-3Y=¢�!KS,-:TFHFS=HK?B)%VU+6!3!Q{(+:T;!KH'�±),-F�=H%!,T��B)*2D�Q9KH')6!3!R*-')3!R!(5=H(+'93VF
')/x=H%!,´��,IBf: �Yq�,-3!%�Bf3!*-(53!Q~=?%!,<FH;�,-*�=?K?BfU&(+3Y=H,-3!FS(5=uq�(+3�=H%!,©R!,LFH(5KH,-R,L3!,-KSQ)q���B)3!R
KS,-UcBJ=?(5±),¨=?'©=H%!,¢(+3V*-'9%!,LKH,L3�=.*L'93Y=?(53r6V6!:{ ¨d�'9Kt:T,IB)FS6!KH,L:<,L3�=HFt=?%�BJ=lR!'y3!')=lKS,-4�6!(5KH,
;�'9UcBfKH(+�-Bf=?(5'93�¬�B¯*-KSqrFÂ=2B)U7K?B)RV(cBf=H'9K�*IB)3���,ª6!FS,-R°³}(#=?%!')6V=A*-'9U5U+(+:<Bf=H(+'93Î=?'ÎKH,-RV6!*-,
=H%!,¢U+'�³CEu,L3!,-KSQ)q§��,IB):���B)*2D�Q9KS'96!3!Rª/�'9K.B©Q9(#±9,-3ËK?BJ=?,¢')/b=2BfQ9Q9,-Rª;!%V')=?'93VF- �. %!,LKH,
;�'9UcBfKH(+�-Bf=?(5'93´(5FxKH,L4r6V(+KH,LR�¬�*-')%!,-KS,-3Y=Z�VKH,-:TFHFÂ=?KHB)%!U+6V3!Q<(5Fx(+3!RV(+FH;�,-3VF?B)�!U5,) 

ã~ä�� ��ç~è��jèTï ��èTñ��bê�ë
|�%!'9KS(+�-')3�=?B)Uw;!U+B)3�±>(5,L³î'f/j=?%!,7;!%!'f=?'93A��,-B):�U+(53!,.(+F}FH%V'k³}3_(+3{dP(+Q! V�! X��³}(5=H%A=H%!,
:<BGFS'9K.*-'):<;�'93!,L3�=HF�U+B)��,-U+,LR� ©0x%!,<,-U5,-*L=HKH'93���,-B):M,-3Y=H,-KHF7=?%!,T��Q96!KS,T/�KS'9:M��,-U+'�³
Q9KS'96!3!R¯BJ=¨=?%V,�U+,L/ =�B)3!R(5F���,L3Y=¢(+3Y=?'~=H%!,©%!')KH(+�L'93Y=2B)U�;!UcBf3!,<=H'§,-3Y=?,LK�=?%!,´=?B)Q9Q9,LK
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�!6V(+U+RV(+3!Q! À0x%V,-KH,Ë(5=y;!B)FHFS,-F{=H%!KH')6!Q9% =u³&' FH:<B)U+UtRV(+;�'9U+,LF©=?'Î(+:T;!(+3!Q),~6!;�'93Ã=H%!,
�!KS,-:TFHFÂ=?K?Bf%!U+6!3VQ�K?B)R!(+Bf=?')K- .|i/ =H,-Kl(5=HFt,�«>(#=t/�KH'9:µ=?%!,¢KHB)R!(+Bf=?'9KL¬�=H%!,¢,-U5,-*L=HKH'93§��,IBf:
;�BfFHFH,LF�(53Y=?'©=?%V,�=?B)Q9Q9(53!Q�FH;�,-*�=?KS'9:<,�=?,LKt³}%!,-KS,T=H%!,�;!KH(5:´B)KÂq_��,IBf:	(+Fl��,-3Y=7(+3~=H%!,
R!(5KH,L*L=?(5'93T')/Ç=H%!,i,LU+,L*L=?KS'93´��,IBf:ÀR!6!:T;� j0x%!,iK?B)R!(+Bf=?')K]*-KSqrFÂ=2B)U�(+F]=?%V(+3´,L3!'96!Q)%<=?%!Bf=
=H%!,.BI±9,-KHB)Q9,.,-3V,-KHQfq�U+'9FSFx�Yq©=?%!,.,LU+,-*�=?KS'93!Fx(+3©=HK?BI±9,LKHFS(+3!Q�=?%!,lKHB)R!(+Bf=?'9K&(+FCU5,-FHFx=H%�B)3
=H%!,Z(53�=HKH(53!FH(5*i,L3!,-KSQ)q´FS;!KH,-B)R©')/w=H%!,Z(53!*-(5R!,-3Y=&��,-B):{ P0x%!'9FH,Z,-U+,L*L=HKH'93!F¿³}%!(+*2%´U+'9FS,tB
FS(+Q93!(#��*IBf3�=¿/�K?Bf*L=?(5'93´'f/w=?%!,L(+K¿(+3!(#=?(cBfU�,-3!,LKHQ)q<(+3!FS(+R!,�=?%!,iK?B)RV(cBf=H'9K�RV'�FH'��Yq<,-:T(5=S=?(+3VQ
B¨FS(+3!Q)U+,��!KH,L:<FSFS=?KHB)%!U56!3!Q¢;!%!'f=?'93� P0x%!,-FS,7RV,-Q9KHB)R!,-R�,LU+,L*L=?KS'93!FxBfKH,Z��,-3Y=x')6V=C')/w=H%!,
;!KS(+:<B)KSqA��,IB):µ(+3VFH(+RV,�=?%V,�=2B)Q9Q),-Kt:<B)Q93!,�=lB)3VR§,�«>(5=t=H%!,�±fB)*-6V6!:µ=H%!KH')6!Q9%ËB<=?%V(+3
³}(53!R!'�³.¬1;!B)FHFS(+3!Qy=?%!KS'96!Q9%�B)(5Kt/�'9K7BAFS%!'9KS=�R!(5FS=2Bf3!*-,¢=?'AFS=HKH(5D),�=?%!,�/�'>*-B)Uj;!U+B)3!,�')/
=H%!,¨FS;�,L*L=?KS'9:T,L=?,LK- i0x%!,�;!KS(+:<B)KSq�,LU+,L*L=?KS'93~��,IB):n(5FZ*-')3�=?B)(+3V,-R~(53!FH(5R!,7±fB)*L6!6!:�B)U+U
=H%!,l³CBIq�=?'¢=H%!,.R!6!:T;� 

����������������������������������������������������������������������������������������������������������

����������������������������������������photon source and tagger building

experimental hallelectron beam dump

tagging spectrometer

crystal radiator mount

fine steering magnets

photon beam pipe

primary collimator and sweeping magnet

photon beam dump

secondary collimator and shielding

dP(5Q96!KS,7�V X�!²�^r*2%!,-:<Bf=?(5*�;VUcB)3A±>(5,L³á')/P=?%!,�;V%!')=?')3_��,IB):nU+(53!,)¬�FS%!'�³}3§(+3{=H%!,¨%V'9KH(õE
�L'93Y=2B)Uj;VUcB)3!,�B)FZ±r(+,�³&,LRË/�KS'9:	Bf��'�±9,f ¨0x%!,¢')�)FS,-*�=?F.(+3_=H%!(+Fi��Q96!KS,�B)KH,¢3!'f=lR!K?BI³}3
=H'TFS*IB)U5,) 

0x%!,¢;!%V')=?'93VFZ=?%�BJ=.B)KH,�;!KH'rR!6!*L,-Rª(+3{=?%!,�KHB)R!(+Bf=?'9K�;�B)FSFt=?%!KS'96!Q9%~B©FH:<B)U+Ue%!'9U5,
��'9KH,LRy(+3�=?%!,.KS,L=?6VKH3�q9'9Df,�'f/1=H%!,l=2B)Q9Q),-Kx:<B)Q93!,�=x(+3�=?%V,./�')KS³&B)KHRyR!(5KH,-*�=?(5'93� j0x%!,�q
=H%!,-3�;�BfFHFC(53�=H'�B)3´,L±fB)*-6!Bf=?,LR�;!%!')=H'93���,-B):Ä;!(+;�,tBf3!R´=?KHBI±9,-U�=?'¨=H%!,t,®«V;�,-KS(+:T,-3Y=2BfU
%�BfU+U  ��)6!FÂ=l��,L/�'9KS,¨,-3Y=H,-KH(53!Q´=H%!,�%�B)U5Uw=?%!,�;V%!')=?')3~��,-B):n;�B)FSFH,-Ft=H%!KH')6!Q9%§B´FÂqrFS=?,L:
')/Ç*-'9U5U+(5:´Bf=H'9KHF1B)3!R<FS³�,-,L;!(+3!Q�:´BfQ93!,L=HF- j0x%V,Lq<B)KH,}%!')6!FH,LR´(+3<B.FH,-;!B)K?Bf=H,i,L3!*-U5'9FH6VKH,
/�'9KiFH%!(5,-U5R!(+3!Q<;!6!KS;�'9FS,-FL 70x%V,�;!KH(5:´BfKSqy*-')U+U+(5:´BJ=?'9Kx(5Fi��KSFS=I l�G=tR!,L��3V,-Ft=?%V,�;�B)KÂ=t')/
=H%!,t;!%!'f=?'93©��,IBf:¦=H%�Bf=x(5FCB)U5U+'�³&,LR´=?'¨KH,IBf*2%©=?%!,Z=?B)KHQ),L=I b�t,L�!KH(5F�/�KS'9:Ä(+3Y=?,LK?B)*�=?(+')3!F
B)U5'93!Ql=?%V,i(53!FH(5R!,}FH6!KÂ/¾B)*-,i')/Ç=H%!,i*L'9U+U5(+:<Bf=?')KP��'9KH,x/�'9KS:<F¿B�%!B)U+'7B)KS'96!3!RT=?%!,�;!%!')=H'93
��,IB):�=?%�BJ=�,®«>(5=?Fj=H%!,};!KH(5:´BfKSq�*-'9U5U+(+:<Bf=H'9K- w0x%!,�*2%�B)KSQ9,-RT*-'):<;�'93!,L3�=b'f/�=H%!,}%�B)U+'l(5F
R!,�ò�,-*�=?,LR{BI³&BIq©/�KH'9:À=H%!,t��,IB):�BJ«>(+F&�Yq©B¨R!(+;�'9U5,�ÐSFÂ³&,L,-;!(53!Q9Ñ¢:<B)Q93!,�=bFS6!FÂ=xR!'�³}3>E
FÂ=?KH,-B):Ä')/�=H%!,Z*L'9U+U5(+:<Bf=?'9KL w|°FS,-*-')3!R�B)KÂq´*L'9U+U5(+:<Bf=?'9K�/�'9U+U5'�³}Fb=H%!,ZFÂ³&,L,-;!(53!Q�:<B)Q93!,�=
=H'�FÂ=?'9;´=H%!,�R!,Lò�,L*L=H,-R�FH%V'k³�,-K�;�B)KÂ=?(+*LU+,LF&B)3VR´�!U5'>*2D¨=H%!,Z%!B)U+'.')/wFS,-*L'93!R�B)KÂqT;!%!')=H'93!F
Q9,L3!,-KHBf=?,LRª��q_=?%!,���KSFS=.*L'9U+U5(+:<Bf=?'9KL t0x%!,�FH,L*-'93VR�B)KSq~*-'9U5U+(+:<Bf=H'9K}(+Ft')/�B©U+B)KHQ9,LKtR!(õE
B):T,L=H,-KC=H%�B)3�=?%!,.;!KS(+:<B)KSq´B)3!RyFS'<FS,-,-FiB¢KH,LR!6!*-,LR{KHBf=?,.')/1FH,L*-'93VR�B)KSq©(+3Y=?,LK?B)*�=?(+')3!F
'93§=H%!,�(+3!3!,LK.FH6!KÂ/¾B)*-,�')/�=?%!,�%!'9U5,) �. %�BJ=�3V,L³ÓFS%!'�³&,LKHF¨B)KH,�Q9,L3!,-KHBf=?,LRË=H%!,-KS,´B)KS,
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*LU+,IBf3!,-R�6!;Ì�Yq�B{FS,-*-')3!R�FS³�,-,L;!(+3VQ~:´BfQ93!,L=- ©0x%!,<��,-B):�=?%!,L3�;�B)FSFH,LF�=?%VKH'96!Q)%�B
�!U5'>*2D´')/jFS%!(+,LU+R!(53!Q�:´Bf=H,-KS(cB)U�(+3Y=?'�=?%!,7,�«>;�,-KS(+:T,-3Y=2B)Uw%!B)U+UÍ �0x%!(5Fx=?KH(5;!U+,®Eu*L'9U+U5(+:<Bf=?(5'93
FÂq>FÂ=?,L:À(+F]FH(5:<(5UcB)Ke=?'l=H%!,}FH,L=H6!;<Bf=]=?%!,i^V�w|�$ *L'9%!,LKH,-3Y=¿�!KS,-:TFHFS=HK?B)%VU+6!3!Q.��,IB):�U+(+3V,*pN�,Í 

0x%!,�*-'9U5U+(5:´Bf=H,-R�;V%!')=?')3<��,IB):A¬Y3!'�³�')3!U5q�Bt/�,�³�:�:À(+3�R!(cBf:<,�=?,-KL¬Y(+F]R!,LU+(#±9,-KS,-R
=H'C=?%!,b,�«>;�,-KS(+:T,-3Y=2B)Uf=2B)KSQ9,L=- �|�/ =?,LKw;�B)FHFS(+3!Qx=H%!KH'96VQ9%.')/r'9KHR!,LKe8YÅÃKHB)R!(+Bf=?(5'93tU+,L3!Q)=H%!F
')/b=?B)KHQ9,�=I¬Ç=H%!,¢;!%!'f=?'93ª��,IB):�;�B)FHFS,-Fl=?%VKH'96!Q)%ª=H%!,¢R!,�=?,-*�=?'9K.Bf3!Rª(+3Y=?'©=H%!,¢;!%!')=H'93
��,IB): R!6!:T;TBf=j=?%V,��!B)*2D�')/�=?%V,�%!B)U+UÍ P@CBfFH,-R�6!;�'93TBlR!,-FS(+Q93�6!;V;�,LK¿U5(+:T(5=�')/ÇW9gJLON
ÏÍvK<%AÔBJ=}"kNl£�¤k¥�ÒP��,-(53!Q.R!,-U5(5±),-KH,LRT=H'l=?%!,},-U5,-*�=?KH')3<��,IB): R!6!:T;�¬Y=?%!,x=H')=2B)UV;�'�³�,-K
(53´=?%!,Z;!%!')=H'93���,-B):¦(+FC3!'f=x:<')KH,i=H%�B)3§"'DOvdN (+3©=?%V,t,�«>;�,-KH(5:<,L3Y=2B)U�%�B)U+U�B)3!R�3V')=
:T'9KH,t=H%�B)3ª"kv�N (+3�=H%!,.*-'9U5U+(+:<Bf=H'9K�,L3!*-U5'9FH6VKH,) 

����\���� �����#"b���3���fg��i"%�!��hi$3"%�
0x%!,}BfR�FS,-*�=?(5±),i�O*L'9%!,LKH,-3Y=-�Y(+3¢*-')%!,-KS,-3Y=b�!KH,L:<FSFS=HK?B)%!U56!3!Q.R!'r,-F]3!'f=](+3!RV(+*IBJ=?,�=H%�Bf=j=H%!,
;!%V')=?'93VF&(+3T=?%!,i��,-B):¦B)KH,i(+3´B¨*-'9%V,-KH,L3Y=xFS=?Bf=?,f¬!B)F¿(+F�U+(+Q)%�=b/�KS'9:ÄB¨UcBfFH,-KL ]m�Bf=?%!,LK&(#=
KS,L/�,-KSFC=?'¨=H%!,l*-')%!,-KS,-3Y=�,lW�,-*L=C')/�:�6!U5=H(+;!U5,ZBJ=?'9:TF&(53�B�*-KÂq>FÂ=2B)UÇUcBf=S=?(+*L,Z(53�B)�!FS'9KH�!(53!Q
=H%!,�KH,-*L'9(+UP:<'9:T,-3Y=H6!:�/�KS'9:MB�%!(+Q)%Ë,L3!,-KSQ)qª,-U5,-*�=?KH')3ª³}%V,-3Ì(#=.K?B)RV(cBf=H,-F.B��!KH,L:<F»E
FÂ=?K?Bf%!U+6!3VQË;V%!')=?')3� ��u3��iEuKHBIq�FH;�,-*�=?KS'9FH*L'9;Yq ')3!,�,-3!*L'96!3Y=?,LKHF�=?%!,yFHB):<,©=H%!(+3VQ§(+3
=H%!,lzJ�')FHFH�!B)6!,-Kx,uWÇ,L*L=-¬V,�«>*L,-;V=}(53<=?%!Bf=C*-B)FH,Z=H%!,Z*2%V(+,L/e;V%�qrFS(+*IBfUÇ*-')3!FH,L4r6V,-3!*L,7(5F¿=H%!,
R!(5F?B);V;�,-B)K?B)3V*-,¢')/¿=?%!,¢KS,-*L'9(+U]�t');!;!U+,LKtFH%V(5/ =l/�KH'):µ=H%!,�;!%!')=H'YB)�!FS'9KH;V=H(+'93�ÿf,-:T(+FSFH(+')3
FS;�,L*L=?KS6!:A �C�,-KS,�=?%!,�*2%V(+,L/¿*L'93!FH,L4�6!,-3!*L,<(5FZ=?%V,�,-3!%!B)3!*-,L:<,L3Y=.')/¿�!KH,L:<FSFS=?KHB)%!U56!3!Q
Bf=&=?%!'9FS,l;�B)KÂ=?(+*L6!UcBfK&D�(+3!,L:´BJ=?(+*LF�/�'9K�³}%!(+*2%�=?%V,lKH,-*L'9(+U�:<'):<,L3�=H6!:¦:´Bf=H*2%!,-Fx')3!,t')/
=H%!,.KH,-*L(+;!KS'>*-B)U�U+Bf=H=H(+*-,i±9,-*�=?'9KSFi'f/1=H%!,.*-KSqrFÂ=2B)UÍ 

|Z3V')=?%!,LK�6VFH,L/�6VUb³&BIqª=?'y±>(5,L³Ó=H%!,�;!KH'r*-,LFHF�')/C*L'9%!,-KS,-3Y=��VKH,-:TFHFÂ=?KHB)%!U+6V3!Q{(5F7B)F
±r(+KÂ=?6�BfUÇ$&'):<;V=H'93©FS*IBf=S=?,-KS(+3!QV ]01'¨=H%!,t%!(5Q9%´,L3!,-KSQ)q©,LU+,L*L=?KS'93�¬�=?%!,tBf=?'9:TF¿(+3´=H%!,tK?BkE
R!(+Bf=?')KbB);!;�,IB)K¿B)Fb*-U5'96!R!F¿')/�±r(+KS=H6�B)U�;!%V')=?'93VF- bd�'9KbB.R!(+FS'9KHR!,LKH,LR´K?BfR!(cBf=H'9Kj:<Bf=?,LKH(+B)U ¬
=H%!,�±r(+KÂ=?6�BfUr;V%!')=?')3�FH;�,-*�=?KH6V: (5F1Q9(#±9,L3�FH(5:<;!U#ql�Yq�=H%!,CBJ=?'9:T(+*]/�'9KS: /¾B)*L=H'9K1FS4�6�B)KH,LR�¬
BI±9,LK?B)Q),-Rª'�±9,-Kt=H%!,�R!( WÇ,LKH,L3�=tFH;�,-*-(5,-Fl(53_=?%!,¨:´Bf=H,-KS(cB)UÍ Z�G/]=?%V,¢K?B)R!(+Bf=?')Ki(5FtB©FH(53!Q9U5,
*LKSqrFS=?B)U ¬�%!'�³�,L±),-K-¬�=?%V,�BJ=?'9:T(+*Z/�')KH: /¾Bf*L=?')KxQ9,L=HF�:¨6!U5=H(+;!U5(+,-R´��q´=?%!,./�'9KH:¦/¾B)*L=H'9Kx')/
=H%!,}*-KSqrFÂ=2B)UÍ¬9³}%!(+*2%T(+3¢=?%V,�(5R!,IBfUV*IBfFH,�U+'r'9D�F]U+(+Df,xBlFH,LKH(+,LFb')/ÇRV,-U5=?BJEG/�6V3!*L=H(+'93!F]U5'>*-Bf=?,LR
Bf=¨=?%!,�FS(5=?,LF�')/}=?%V,�KH,-*L(+;!KS'>*-B)U&U+Bf=H=H(+*L,) §�u3¯,lW�,-*�=I¬b=?%!,©*LKSqrFS=?B)Ux;!KS'k±r(5R!,-F�B~FS,L=�')/
±r(+KÂ=?6�BfU]UcB)FS,-K7��,-B):<FL¬P,-B)*2%�'93!,´B{FÂ=2B)3!RV(+3!Qy³CBI±),´=?6!3V,-RÌ=H'~B{FS;�,L*-(#��*´KS,-*-(5;!KH'r*IBfU
U+Bf=H=H(+*-,7±9,L*L=?')K- ��u3§=?%!(5Ft±>(5,L³ =?%!,¢;!KS'>*L,-FSF�')/¿%�BfKHRË�!KH,L:<FSFS=?KHB)%!U56!3!Qy(+FtFS,-,L3�=?'y��,
=H%!,�F?Bf:<,¨B)Fl$&'9:T;V=H'93~��B)*2D9EGFH*IBJ=H=?,LKH(53!Q�')/bUcBfFH,-KiU+(5Q9%Y=I id�')KZB©:T'9KH,7R!,�=2B)(5U+,-R_R!(+F»E
*L6!FHFS(+'93y')/e=?%V,l;!%Yq>FS(+*LF�'f/1*L'9%!,LKH,-3Y=��!KS,-:TFHFS=HK?B)%VU+6!3!Q¢=H%!,-KS,.B)KH,lB¢3�6!:���,-Kx'f/1Q)'>'rR
KS,L/�,-KS,-3!*L,-F¡*XNr¬�8V¬!�!¬�vt,  

0x%!,�6!FH,�')/¿$&'9:T;V=?')3{��Bf*2DYEGFH*-Bf=H=H,-KH(53!Q©')/PUcB)FS,-K�U+(5Q9%Y=ZBfFZBT;!%!')=H'93_FS'96!KH*L,�³&B)F
,-B)KHU5(+,-Ki3!')=H,-RËB)FlKH6VU+,-Rª'96>=.��q_=?%!,¢U5(+:T(5=2BJ=?(+')3A'f/�%V(+Q9%>EG;�'�³�,-KlU+B)FH,LKHF.B)3!Rª*-B�±r(#=?(+,LF
=H'{³&B�±),-U5,-3!Q)=H%!F¢B)��'�±9,{"�g9g�<>:A y0x%!,´*2%�BfK?B)*�=?,-KS(+FÂ=?(+*�³&B�±),-U5,-3!Q)=H%')/C=H%!,´*LKSqrFS=?B)U
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;!%V')=?'93VFt(+FiB</�,L³�|i3!Q9FS=HKH'9:TF-¬�=?%!KS,-,�')KHR!,LKHFt')/b:<B)Q93V(5=?6VR!,�FS%!'9KÂ=?,-KL t�u3~=?%V(+FZ*-B)FH,f¬
"�`)g & FH*-Bf=H=H,-KS(+3!Q�³�'96!U5R�KH,-FS6!U5=C(+3©,LFHFH,L3Y=?(cBfU+U5q{"�g9g9ÅÀ'f/�=H%!,t,LU+,-*�=?KS'93���,-B):¦:<'9:T,-3rE
=H6!: ��,-(53!Q¨=HK?B)3!FÂ/�,-KSKH,-R©=H'¨=?%V,t;!%!')=H'93�(+3T=?%!,ZUcB)�´/�KHB):T,) �C�'k³�,L±),-KL¬!=?%!,.$&'):<;V=H'93
*LKH'9FSFZFH,L*L=H(+'93~*L'93Y=2B)(53!FtB�/¾B)*L=H'9KZ'f/x"Gk!Ït¢£ rb¢¤ Ò�¥Z³}%!,LKH,5¢£ (5F�=H%!,�±r(+KÂ=?6�BfU1;!%V')=?'93{:<'JE:T,-3Y=?6V:nB)3!R�¢¤ (+Fx=?%!Bf=Z'f/P=?%V,¨,-U5,-*�=?KH')3�¬�³}%!(+*2%{FS=?KS'93!Q9U#q�/¾BI±9'9KSFZ(+3V*-(+RV,-3Y=�;!%!')=H'93!F³}(#=?%¦¢£ 3!,IB)KSU5q´'9KS=H%!'9Q9'93!B)U�=?'S¢¤  f. (5=H%{KS,-*L(+;!KS'>*-B)U�UcBJ=H=?(5*-,t±),-*L=H'9KHFi;�')(+3Y=?(53!Q¢(+3AB)UõE:T'9FS=},�±9,LKSqyR!(5KH,-*�=?(5'93�¬!'93VU5q´=H%!'9FS,�3!,-B)KHU#q©;�,-KS;�,L3!R!(+*L6!UcBfKC=?'¢=?%!,7��,IB):�*L'93Y=?KS(+�!6V=H,
B);V;!KH,L*-(cBf�!U5ql=H'Z=?%!,&FH*IBJ=H=?,LKH(53!QtK?BJ=?,) 10x%!(+F�/¾B)*L=jB);!;!U5(+,LFP,-4�6�BfU+U5q.=H'Z'9KSR!(+3�BfKSq7�!KH,L:<F»E
FÂ=?K?Bf%!U+6!3VQ�§>(53</¾B)*�=I¬�=?'¨B���KHFÂ=xB);V;!KH'I«>(+:<Bf=?(5'93¢=?%!,i�!KH,L:<FSFS=HK?B)%!U56!3!Q�FS;�,L*L=HKH6!:Ä/�KH'9:
B¢FH(53!Q9U5,t*-KÂq>FÂ=2B)Uw(5FC=?%!,lFHB):T,�BfFC/�KH'9:�B�RV(+FH')KHR!,LKH,-RAK?BfR!(cBf=H'9K- 10x%!,.KH,-B)FH'93A(+FC=H%�Bf=-¬
(#/�=H%!,ZFS6!:À'�±9,-K�*-KÂq>FÂ=2B)U�:T'9:<,L3Y=2Bt³&,LKH,iKH,-;VUcB)*L,-R<³}(#=?%´B7*L'93Y=?(+3�6!')6!F�(53Y=?,-Q)K?B)UÍ¬Y'93!,
³�'96!U5R{KS,-*-'�±),-Ki=H%!,7'9KHR!(53�B)KÂq��!KH,L:<FSFS=HK?B)%!U56!3!QTKH,LFH6!U#=�/�')K�(5FH'9U+Bf=?,LRABf=?'9:TF- �@&,�q9'93!R
B_/�,�³�6!3V(5=¢*L,-U+U5F¨/�KH'): =H%!,�'9KH(5Q9(+3�(+3KS,-*-(5;!KH'r*IBfU&UcBJ=H=?(5*-,<FH;�B)*L,)¬]=?%V,yBf=?'9:T(+*T/�'9KH:
/¾B)*�=?'9KCB)3!RADr(53!,-:<Bf=H(+*i/¾Bf*L=?')KHF}��,L*-'9:T,lFHU5'�³}U5q´±fB)KÂqr(+3!Q¢'93�=H%!,.FH*IBfU+,l')/�=?%!,lU+Bf=H=H(+*L,
FS;�B)*-(53!Q!¬�B)3!RÎ=?%!,yFH6V:���,L*-'9:T,-FT(+3!RV(+FS=H(+3!Q)6!(+FS%�B)�!U5,´/�KH'9: =?%!,A(+3Y=H,-Q9KHB)U  Î@&,LFH(+RV,-F
=H%�Bf=I¬�=?%!,�6V3!*-,LKS=2Bf(+3Y=uq~;!KS(+3!*L(+;!U5,¨KS,-4�6!(+KS,-Ft=H%�Bf=.Bf=H'9:TFZU+'r*IBfU+(+�L,-R_Bf=t=?%V,�FH(#=?,-Fl(53§B
*LKSqrFS=?B)UC6!3!RV,-KHQ)'ªò!6!*L=H6�Bf=?(5'93!F¢Bf��'96>=�=?%!,L(+K�:T,IBf3;�'9FS(5=H(+'93� §0x%V(+F�%�BfF�=?%!,�,uWÇ,L*L=
')/�BJ=H=?,L3�6�Bf=?(53!Q~=?%V,�R!(+FS*-KH,�=?,©;�,IBfDrF�(53Ì=?%!,´*-KSqrFÂ=2B)UC/�'9KS: /¾Bf*L=?')K�Bf=¢;VKH'9Q9KS,-FSFH(5±),-U#q
%!(5Q9%!,LKÂEu')KHR!,LKx*-KSqrFÂ=2B)Ue:T'9:<,L3Y=2BV¬�,�±9,-3Y=H6�B)U+U#q©³&B)FH%!(53!Q<=H%!,-:�')6V=iB)3!Ry��U+U5(+3!Q¢(53y=H%!,
QYBf;!F¢��,�=u³&,L,-3Ô=H%!,-:A¬¿FH'§=?%�BJ=T=H%!,yFH6!: R!,L/�'9KS:<F¢FS:<'r')=H%!U5qÌ(+3Y=?'~=H%!,y(+3Y=?,LQ9K?B)UCBf=
%!(5Q9%A:<'9:T,-3Y=H6!:�=?KHB)3!FÂ/�,-K- �Ci,-3V*-,)¬�=?%V,�FS6!:�'�±9,-Ki*-KÂq>FÂ=2B)Ue(53!R!(+*L,-F}=?%�BJ=�qr(5,-U+RVF}=H%!,
��3!B)Ub;!%!')=H'93ÌFS;�,L*L=?KS6!:ó*IB)3Ì��,TFH,L;�B)K?BJ=?,-RÌ(+3Y=?'y=u³&'_;�B)KS=HF-²¨B{R!(5FH*-KS,L=H,´FH6V: '�±),-K
B~U5(+:T(5=?,LR�FS,L=�')/�FS:´B)U5U�*LKSqrFS=?B)UC(53!R!(+*L,-F�B)3VR¯B)3(+3Y=?,LQ9K?BfU&'�±9,LK�=?%!,�*L'93Y=?(+3�6!6V: ')/
:T'9:T,-3Y=?6!:Ó=HK?B)3VFS/�,-Kb±fB)U+6V,-F&��,Lq)'93!R� ]0x%V,tUcBf=S=?,LK�Bf;!;�,-B)KHF�(+3�=?%!,i*-'9%V,-KH,L3Y=x�!KH,L:<F»E
FÂ=?K?Bf%!U+6!3VQZ��,IB): B)FjBf3�'9KHRV(+3�B)KÂq�"Gk'¨��VKH,-:TFHFÂ=?KHB)%!U+6V3!QtFH;�,-*�=?KS6!:{¬f³}%!(+U5,¿=H%!,&/�'9KS:<,LK
B);V;�,-B)KHF]BfFbBtFH,L=b'f/�;�,-B)D¨FÂ=?KH6V*L=?6VKH,-FbFS6!;�,LKH(5:<;�'9FH,LR¢6!;�'93�(5=I �0x%!,l"GkX¨¨*-'93Y=?(53�6!6!:A¬
KS,L/�,-KSKH,LRy=H'�B)FC=?%V,t(+3!*L'9%!,LKH,-3Y=}*L'9:<;�'93!,L3Y=I¬!(5FC(+3Y±fB)KH(+B)3Y=xB)FC=H%!,t*LKSqrFS=?B)Uw(+FCKS')=2BJ=?,-RÇ¬
³}%!,LKH,-B)F<=H%!,{*L'9%!,LKH,-3Y=<;�,-B)D�F´*2%�Bf3!Q9,A(+3Î;�'9FS(5=H(+'93¯B)3VRÔ(+3Y=H,-3!FS(5=uq9¬�R!,-;�,-3VR!(+3!Q�'93
*LKSqrFS=?B)Uw'9KH(5,-3Y=2BJ=?(+')3� 

| =uq>;V(+*IBfU�*L'9%!,-KS,-3Y=C�VKH,-:TFHFÂ=?KHB)%!U+6V3!Q¨FS;�,L*L=?KS6!:¦(+F¿FH%!'�³}3©(53©dP(5Q! 9�! Ov> j0x%!,iR!(+F»E
=H(+3!*�=?(+')3���,�=u³&,L,-3T(+3!*L'9%!,LKH,-3Y=¿B)3VR¢*-'9%!,LKH,L3�=b*L'9:T;�'93V,-3Y=?F](53�=?%!,&�!Q96!KH,x(5FjB)KÂ=?(#��*-(+B)Uw§
(#=j(+F1=?%!,LKH,C=?'lFS%!'�³Ô=H%!,C;�B)KÂ=]')/�=?%V,xFH;�,-*L=HKH6!: =?%�Bf=jFH%!(#/ =?F]B)Fj=H%!,x*-KÂqrFS=2BfU!(+FjKS')=2BJ=?,-RÇ 
0x%!,¿±9,LKS=?(5*IB)UrFH*-B)U+,�(+3.=?%!,¿��Q96!KS,&Q9(#±9,LF1=?%V,&;!%!'f=?'93�KHBf=?,b/�'9Ke=?%!,�Q9(5±),-3���,IBf:�*L6!KHKS,-3Y=
B)3VRÌ*-KÂqrFS=2BfU¿=H%!(+*2D�3!,LFHF- 7{�')=?,�=?%�BJ=�=H%!,<(53Y=?,-3VFH(5=uqª'f/C=?%!,T(+3V*-'9%!,LKH,L3�=¨��B)*2D�Q9KS'96!3!R
(5F¨U+,LFHF�=H%�B)3�³}%�Bf=¨³&'96VU+R��,©'9�V=?B)(+3!,LRÌ³}(5=H%¯B)3¯B):T'9KH;V%!'96!F�*IB)KS��'93KHB)R!(+Bf=?'9K7')/
=H%!,¨FHB):<,7=?%!(5*2D�3!,-FSF-¬w��,-*IBf6!FH,�B´;!B)KS=Z')/j=?%V,�:<'):<,L3�=H6!:�=?KHB)3!FS/�,LKZ(53�=H,-Q9KHB)U�(+3{=H%!,
@&,�=?%!,®E�C�,-(5=HU+,LKi/�'9KS:�6!UcBT%�B)Fl��,-,L3§:<'�±9,LRª(+3Y=?'´=H%!,�R!(5FH*LKH,L=H,¢FH6!:	B)3!R§*L'93Y=?KH(5�!6V=H,-F
=H'T=H%!,¨*L'9%!,-KS,-3Y=t;!B)KS=- x0x%!,¨KHB)R!(cBJ=?(+')3AU5,-3!Qf=?%A')/]R!(+B):<')3!R{(5F�B)*L=H6�B)U+U#qyB)3_B�±),-KHB)Q9,
'�±9,LKtB)U5Ue'9KH(5,-3Y=2Bf=H(+'93VF�'f/j=?%!,7*-KÂqrFS=2BfU  }�u3_=?%V,¨*IBfU+*-6VUcBf=H(+'93�/�'9KidP(+QV ��! v�=?%V,¨U+,-B)R!(53!Q
�Yg)g�UcBJ=H=?(5*-,}FH(#=?,LF�³�,-KH,Z(+3!*LU+6!R!,LR´(53<=?%V,ZR!(5FH*-KS,L=H,Z;�B)KÂ=C')/Ç=?%!,i*IB)U5*-6!U+Bf=?(5'93�¬�B)U#=?%!'96VQ9%
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dP(5Q96!KS,l�! vr²�h�3!*-')U+U+(5:´BJ=?,-R´*-'9%!,LKH,L3�=Z�!KH,L:<FSFS=HK?B)%!U56!3!QTFH;�,-*�=?KH6V:{¬�*-B)U+*L6!UcBf=H,-R�/�'9K�B
R!(+B):T'93!RA*-KSqrFÂ=2B)U1K?B)R!(+Bf=?')K7"�vQ<>:µ=H%!(+*2DAB)3VR§B_"1<%Aî,-U5,-*L=HKH'93_��,-B):n')/}"kN<£7¤k¥
,L3!,-KSQ)q9 j0bqr;!(+*-B)UV±fB)U56!,-FbB)KS,C6!FS,-R�/�'9Kj��,IB): ,-:T(5=H=?B)3!*L,CB)3!R�*LKSqrFS=?B)U�:<')F?B)(5*&FH;VKH,IBfR� 

(#=j*IBf3¢��,xFS,-,-3¢=H%�Bf=I¬9Bf=j=?%V,x*2%!'9FH,L3�*-KSqrFÂ=2B)U�'9KS(+,L3�=?Bf=?(5'93�¬J'93!U#q�=u³�'.'9KP=?%VKH,-,&')/�=?%!,L:
*L'93Y=?KH(5�!6V=H,.³}(#=?%yFH6>½<*L(+,L3�=�(53�=H,-3!FS(5=uq©=H'<��,l(+3VR!(5±r(+RV6�B)U+U#q�±>(5FH(5�!U+,t(53�=?%!,.FH;�,-*�=?KS6!:{ 

����\��]\ ©P��";	�ª��J	�g�g������!����	��
0x%!,b;!KS,-FS,-3!*L,�')/r=?%V,]UcB)KSQ9,j(+3V*-'9%!,LKH,L3�=�*L'93Y=?(+3�6!6V: (+3.dP(5Q! -�V v&;!KS,-FS,-3Y=?FPBCFH(+Q)3!(5��*-B)3Y=
%�Bf3!R!(+*-B);y=?'©BT;!%!')=H'9;!KS'>R!6V*L=?(5'93A,�«>;�,LKH(5:<,L3�=- 9{i'f=Z'93VU5q�R!'T=?%!,7*-')3�=H(+3�6!6!:n;!%V'fE
=H'93!Fj;!KS'>RV6!*-,C�!B)*2D�Q9KH'96V3!R¢(+3¨=H%!,CR!,�=?,L*L=?')K-¬9�!6>=j=?%!,�q¨RV(+:T(+3!(5FH%.=?%!,C;�'9U+B)KH(5�IBf=H(+'93.')/
=H%!,¨��,IB):A }0x%!,�,L3�=H(+KS,¨��,IB):n;�'9UcB)KS(+�-Bf=?(5'93yB);!;�,IB)KSFZ(53{=?%V,�*-'9%V,-KH,L3Y=l*-'9:T;�'93!,-3Y=-§
=H%!,l6!3!R!,LKHU#q>(53!Q�(+3!*L'9%!,LKH,-3Y=}ò�6>«�'93!U5q<FH,LKS±),-Fi=H'¢R!(+U56V=?,i=?%!,.;�'9UcB)KS(+�-Bf=?(5'93� �0x%!,-KS,7(5F
B)3V')=?%!,LKiRV(«W�,-KH,L3!*-,���,�=u³&,L,-3§=?%V,�=u³�'©*-'9:T;�'93!,-3Y=HF�=H%�Bf=lBfU+U+'�³}Fx=?%V,-:�=?'<��,7FH,L;�BJE
KHBf=?,LRA=H'TFS'9:T,7,®«r=?,-3Y=- &0x%!,7D�(+3!,L:´Bf=H(+*LFx')/P�VKH,-:TFHFÂ=?KHB)%!U+6V3!Q<*L'93V��3V,-FZ:T'9FÂ=}')/1=H%!,
(53�=H,-3!FS(5=uq'f/i=H%!,y;!%!')=H'93 ��,IBf: =?'§/�'9KÂ³CB)KSRÔBf3!Q9U+,LF�³}(5=H%!(+3�j7k)ÈMK?BfR!(cB)3VF¢')/i=H%!,
(53!*-(5R!,-3Y=�,-U5,-*L=HKH'93{R!(+KS,-*�=?(+')3� C0x%!(5Fi(5F}=HKH6!,7��')=?%A/�'9Kx=?%!,�(+3!*L'9%!,-KS,-3Y=ZB)3!R_*L'9%!,LKH,-3Y=
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*L'9:<;�'93!,L3Y=?F- Ê�u3Î=?%!,AUcBf�Î=H%!(+FT(+FTBªFH:<B)U+U}B)3VQ9U+,f¬&�!6V=<(+3¯=?%V,{KS,-FS=</�K?B):T,y')/Z=H%!,
,LU+,-*�=?KS'93>Eu;V%!')=?')3�FSqrFS=H,-:�(#=CFH6V�V=?,L3!R!F�B)U+UÇB)3!Q9U5,-FC(53´=?%V,t/�'9KS³&B)KHR�%V,-:T(+FH;V%!,-KS,) b0x%!,
R!( WÇ,LKH,L3!*-,�U+(+,LFi(53{=H%!,�/¾B)*�=i=H%�Bf=tB<;�,IB)DA(+3y=?%!,¨*-'9%!,LKH,L3�=t*-'9:T;�')3!,-3Y=i*-'9KSKH,-FS;�')3!R>E
(53!Q�=?'TB¢FH(53!Q9U+,ZKH,-*L(+;!KS'>*-B)UÇU+Bf=H=H(+*L,Z±9,L*L=?')K�%!B)Fx=u³&'fEG��'rRVq´Dr(53!,-:<Bf=H(+*-FL¬VFS'T=H%!,-KS,l(+F}B
³�,-U5U#EuRV,L��3!,LRªKH,-U+Bf=?(5'93~��,L=u³�,-,L3�=?%V,¢,-:T(+FHFS(+'93ªBf3!Q9U+,�B)3!R§=?%!,¢,L3!,-KSQ)q§')/b=H%!,�,-:T(5=SE
=H,-R_;V%!')=?')3_(+3y=?%V,�U+B)��²¿,-:T(+FHFS(+'93{Bf=ig'&}q>(5,-U5R!FZB�:<BJ«>(+:�6!:�,-3!,LKHQ)qA;!%!'f=?'93�¬�³}(#=?%
,L3!,-KSQ)qËR!,-*LKH,IBfFH(+3VQ_³}(5=H%Ì(+3V*-KH,-B)FH(53!Q{B)3!Q9U5,) �0x%!(5F¨B)*L*-'96V3�=HF�/�'9K.=?%V,´FH%!B);�,<')/&=H%!,
*L'9%!,-KS,-3Y=�;�,IBfDrF7(+3�dP(5Q! ��! Ov>¬e³}(5=?%ª=?%V,<FS%�B)KH;�KH(5Q9%Y=SEu%!B)3!Rª,-R!Q),´*-')KHKH,LFH;�'93!R!(53!Qy=?'
g'&x,L:<(5FHFH(5'93�B)3VRA=H%!,t=2B)(5U�=H'¢U+'�³&,LKx,-3!,LKHQ9(5,-F}*-')KHKH,LFH;�'93!R!(53!Q�=?'�,L:<(5FHFH(5'93yBf=x%V(+Q9%!,LK
B)3VQ9U+,LF- 

0x%!,7(+3!*L'9%!,LKH,-3Y=�*-'):<;�'93!,L3�=-¬���,L*IB)6VFH,7(5=x*L'9:<,LFx/�KH'9:�B¢FS6!:�'�±9,LKi:T'9:T,-3Y=?6!:
=HK?B)3!FÂ/�,-KSF¢Bf=¨B)U+U¿B)3!Q)U+,-FL¬P%�BfF�,-FSFH,-3Y=H(cB)U5U5qª3!'~*L'9KHKS,-U+Bf=?(5'93���,L=u³�,-,L3¯;!%!')=H'93�,-3V,-KHQfq
B)3VRÔ,-:T(+FSFH(5'93ÎB)3!Q9U5,) �0x%!(5F<:T,IBf3!FT=H%�Bf=T*-')U+U+(5:´BJ=?(+3VQ~BI³CBIqÔB)U+U&;!%!')=H'93!F´��,Lq)'93!R
FS'9:<,�B)3!Q)U+,�¬-!®�¯�°Mj7k)È¦6!3!(5/�')KH:TU5q�BJ=H=?,L3�6�Bf=?,LFZ=?%V,¨(+3V*-'9%!,LKH,L3�=ZFH;�,-*�=?KH6V:	Bf=tB)U+U
,L3!,-KSQ9(+,LF-¬�³}%!,-KS,IB)Ft(#=Z;VKH,-FS,-KÂ±9,-F.BfU+Uw')/j=H%!,¨*L'9%!,LKH,-3Y=l;V%!')=?')3!Fi/�KS'9:�=?%!,�:´Bk«V(5:�6!:
,L3!,-KSQ)qª/�'9Kl=?%!,<Q9(5±),-3Ì;�,IBfDËRV'k³}3Ë=?'{FH'9:T,<*L6V=?'�WP �0x%!,<D�(+3!,L:´Bf=H(+*�KH,LUcBf=H(+'93VFt/�'9K
*L'9%!,-KS,-3Y=i�!KH,L:<FSFS=?KHB)%!U56!3!QTB)KH,7B)FC/�')U+U+'�³}FL¬

¬ ¥²± "Zô´³ "IµJ¶¶ · ³ ¶3²®�¯
"IµJ¶3!®�¯3· Ï��! #"kÒ

¶3!®�¯.ô N!¢¤ r¸¢£
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³}%!,LKH,�¶�(+F�=?%V,];!%!')=H'93.,-3!,LKHQ)ql(53l6!3!(#=?Fw')/�=?%V,](+3!*L(+R!,L3�=e,LU+,L*L=?KS'93.,-3!,LKHQ)qlB)3!Rº¬C(+FÇ=H%!,
U+B)�_,L:<(5FHFH(5'93~Bf3!Q9U+,7')/]=H%!,¨;!%V')=?'93_KH,-U+Bf=?(#±9,7=?'´=H%!,¨(53!*-(5R!,-3Y=t,LU+,L*L=?KS'93~:T'9:T,-3Y=?6!:
BJ«>(5F-¬!(53A6V3!(5=HFx')/>j7k)È� 

0x%!,C,uWÇ,L*L=HFj')/�*L'9U+U5(+:<Bf=?(5'93lB)KS,&R!,L:<'93VFS=?KHBf=?,LR�(+37=?%!,�*IB)U5*-6!U+Bf=?,LR¨FS;�,L*L=?KHBZFH%V'k³}3
(53�d1(+Q! ��! OW> <d1(+KHFÂ=I¬e3!')=H,¢=?%�Bf=l=H%!,T*-'9U5U+(+:<Bf=H(+'93{B)3!Q9U5,-F.B)KS,¢±9,-KÂqËFH:<B)U+UÍ¬Ç³}%!(+*2%ËKH,®E
4�6!(5KH,-F7B�U+')3!Q©ò�(+Q)%�=.;!Bf=?%Ë')/�'9KHR!,LK�"�g9g;:M(+3§'9KSR!,-Kl=?%!Bf=l=?%!,�*L'9U+U5(+:<Bf=?'9K�*IBf3���,
U+B)KHQ9,LK�=H%�B)3�=?%V,�(+3Y=?KS(+3!FS(+*´��,IBf: FS;�')=�FH(+�L,)¬b')=H%!,-KÂ³}(+FH,©=H%!,©*L'9U+U5(+:<Bf=?'9K.(5F¨*-6>=H=?(53!Q
(53A=HK?B)3!FÂ±9,LKHFH,�*-'r'9KHRV(+3�Bf=H,.(+3!FÂ=?,IBfR{')/P(+3{B)3!Q9U5,) ¿0x%!(+F�R!(5FS=2Bf3!*-,7(+FL¬�(+3y/¾B)*L=-¬�B<FH,L3!FH(õE
=H(5±9,7/�6!3!*�=?(+')3_')/]=H%!,¨,LU+,-*�=?KS'93~��,IB):n,-:T(5=S=2B)3V*-,./�KH'9:�=?%V,¨:<B)*2%!(+3V,)¬�B)3!R~:�6VFS=l��,
(53!*-KS,IB)FS,-RÌ(53�(53Y±9,-KSFH,<;!KH'9;�'9KÂ=?(+')3Ë=H'A=H%!,<��,IBf:M,-:T(5=H=?B)3!*L,T(#/&=H%!,<,uWÇ,L*L=H(5±9,L3!,-FSF�')/
*L'9U+U5(+:<Bf=?(5'93_(5F�%!,LU+R�*-'93!FÂ=2B)3Y=- {0x%!(5F�(5FHFS6!,)¬]BfU+'93!Qy³}(5=H%Ë=H%!,©BfFHFH'r*-(+Bf=?,LRÌR!,L:´Bf3!R!F
;!U+B)*-,LR_'93{��,-B):µB)U+(5Q93!:T,-3Y=�B)3!R{;�')FH(5=H(+'93yFÂ=2B)�!(5U+(#=uq9¬�B)KS,�=2BfD),-3_6!;_(53_:T'9KH,.R!,�=2B)(5U
(53y=H%!,l/�'9U+U5'�³}(+3!Q�FH,-*�=?(5'93{')3A=H%!,.,-U+,L*L=HKH'93y��,IB):�U5(+3!,f 

^>,L*-'93!RÇ¬&3!')=H,�=?%�Bf=�=H%!,y*-6V=T(+:T;�'9FH,LR'93Î=H%!,y*-'9%V,-KH,L3Y=´;�,IB)DÌ��q�*-'9U5U+(+:<Bf=H(+'93
R!'r,-Fx3V')=};!KH'rR!6!*L,.B�;�,LKS/�,L*L=?U#q©FS%�B)KH;A,-RVQ9,.B)FC³�'96!U+R���,l,�«>;�,-*�=?,-RA/�KH'9:Ä=u³�'fEu��'>R>q
D�(+3V,-:<Bf=?(5*-F- e0x%!(5Fw(+Fw��,-*-B)6!FH,b=?%V,¿*L'9U+U5(+:<Bf=?')K�*L6V=?Fe'937K?BfR!(+6!FeBJ=eFH'9:T,j�V«>,-R7R!(+FÂ=2B)3V*-,
³}%!(5*2% =HK?B)3!FSUcBf=H,-FT(+3Y=?'�B�*L6V=<'93Ô,L:<(5FHFH(5'93ÎB)3!Q9U5,y'93!U5q¯(53ÔBf3�B);!;VKH'I«>(+:<Bf=?,�³&B�q) 
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dP(5Q96!KS,{�! XWV²�$&'9%!,LKH,L3�=©�!KH,L:<FSFS=?KHB)%!U56!3!QFH;�,-*�=?KS6!:{¬}*-B)U+*L6!UcBf=H,-R 6!3!R!,LK´=?%!,_F?B):T,
*L'93!R!(#=?(+')3!F.B)F7(+3�dP(+Q! Ç�! v§¬1Bf/ =?,LK�*L'9U+U5(+:<Bf=?(5'93� �0x%!,T6!;!;�,-K7*-6VKS±9,<(+Fl=?%V,<6!3V*-'9U5U+(#E
:<Bf=?,LR{FS;�,L*L=HKH6!:n/�KH'9:nd1(+Q! ��! Ov> x0x%!,�:<(5R!R!U5,l*-6!KÂ±9,�*L'9KHKS,-FH;�'93!RVFZ=?'´B´vP:�:nR!(õE
B):T,L=H,-KC*L'9U+U5(+:<Bf=?')K¿;VUcB)*L,-Ry`9g¦:�R!'�³}3!FÂ=?KS,IB):�')/e=H%!,lK?B)RV(cBf=H'9K-¬r'9KxB);V;!KH'I«>(+:<Bf=?,LU5q
g#DO[9v>j7k)ÈÀ(+3{*-'9U5U+(5:´Bf=H'9K&%!B)U5/cEuB)3!Q9U5,) &0x%V,¨U+'�³�,-Ki*-6!KÂ±9,¨*L'9KHKS,-FS;�'93VR!FZ=?'´B´8#Dp��:�:
*L'9U+U5(+:<Bf=?'9K7(+3�=H%!,yF?B):T,y;�')FH(5=H(+'93Ç¬bB);!;!KS'�«>(5:´Bf=H,-U#qg#DOv)g�j7k)È< ¯d�'9K�=?%!,{8#Dp��:�:
*L'9U+U5(+:<Bf=?'9K7=?%!,LKH,_B)KH,_B);!;!KS'�«>(5:´Bf=H,-U#q¯8#DX8~÷�"�g q�» k'¼~(+3¯=?%!,{;!KH(5:´BfKSq;�,IB)D/�'9K<B
3!'):<(53�B)UÇ,LU+,L*L=?KS'93y��,-B):�*L6!KHKS,-3Y=Z'f/&"5<%A°B)3!RA*-KÂqrFS=2BfUe=H%!(+*2D�3!,LFHF�')/�"kvS<>:A 
0x%�6!F.=?%!,T*-6VKS±9,LF�(53Ìd1(+Q! ��! OWAB)KS,TU+B)��,-U+,LR§�Yq§=?%!,L(+Kl*-')U+U+(5:´BJ=?'9K�FH(5�-,TB)3!RËR!(+FÂ=2B)3V*-,
(53!R!(5±r(5R!6�B)U5U5q9¬�K?Bf=H%!,-Kl=H%�B)3�=H%!,-(5KlK?Bf=H(+'!¬�³}%V(+*2%Ì(5Fl=?%!,�3!'9:T(+3!B)Uj*-')U+U+(5:´BJ=?(+')3_B)3VQ9U+,f 
z{6VU5=?(5;!U+,�FH*-Bf=H=H,-KH(53!Q.�Yq¨=?%V,�,LU+,L*L=?KS'93�(+3�=H%!,xK?B)RV(cBf=H'9KP;!KS(+'9K1=?'.,-:T(+FSFH(+')3�¬9B)3VRT��,IBf:
FS;�')=�FH(5�-,<B)3!R�RV(5±9,LKHQ9,L3!*-,´B)KH,�=?%V,´:<BGFS'9K.*-'93Y=HKH(+�V6V=?'9KSF7=H'{=H%!,´,LKHKH')K�(53�±)'9U5±),-R�(+3
=HK?B)3!FSUcBf=H(+3!QZBt*-'9U5U+(5:´Bf=H'9KwK?BfR!(+6!FP(+3Y=?'lBt*L6V=b'93¢,L:<(5FHFH(5'93�Bf3!Q9U+,f P|iU+Ur')/�=?%!,LFH,x,lW�,-*�=?F
%�BI±),~��,L,-3�(53!*-')KH;�'9K?Bf=H,-R (+3Y=?'Ë=?%!,§Bf3�B)U5q�=H(+*IBfUx*IB)U5*-6!U+Bf=?(5'93¯')/l=?%!,Aqr(+,-U5R!F�/�KH'9: B
*L'9U+U5(+:<Bf=?,LRÌ*-')%!,-KS,-3Y=´�VKH,-:TFHFÂ=?KHB)%!U+6V3!QªFH'96!KS*-,y=?%�BJ=�%�B)F���,L,-3Î6!FH,LRÔ(53;!KH,L;�B)KH(53!Q
=H%!(+F�KH,-;�'9KÂ=I b$&KÂq>FÂ=2B)UÇ(+:T;�,LKS/�,-*�=?(5'93!F-¬Y³}%!(5*2%yB):T'96!3Y=&=H'¢B)3©(53�=HKH(53!FH(5*iFS;!KH,-B)Ry(+3<=H%!,
R!(5KH,L*L=?(5'93Ì'f/C=?%!,´(+3!*L'9:<(53!Q�±r(+KS=H6�B)U¿;!%!')=H'93�¬]BfKH,©BfU+FH'A=2B)Df,-3(53�=H'~B)*L*-'96V3�=�(+3�=H%!,
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*-B)U+*L6!UcBf=H(+'93Ç 

0x%!(5KHR�¬l3!'f=?,ª=?%�Bf=y=H%!,�KS,-U+Bf=?(#±9,-U#q�³�,IB)D *-')U+U+(5:´BJ=?(+')3�Bf=_v½:�: KH,LR!6!*L,-F{=H%!,
(53!*-'9%V,-KH,L3Y=¢��B)*2D�Q9KS'96!3!R³}(5=H%!'96V=¨FH(5Q93!(5�!*IB)3Y=?U#qËB�W�,-*L=H(+3!Q{=?%!,©*L'9%!,LKH,-3Y=¢ò�6r«3!,-B)K
=H%!,�:´BJ«>(5:�6!:A¬�B)3!Rª=?%V,-KH,L�YqËB)U+:T'9FS=tR!'96!�!U5(+3!Q©=H%!,�;�')UcB)KS(+�IBJ=?(+')3_')/¿=?%!,���,IB):�Bf=
=H%!,©;�,IB)DËKH,LUcBf=H(5±9,�=?'~=H%!,©6!3V*-'9U5U+(+:<Bf=H,-Rª*IB)FS,) Ëd�6!KS=H%!,-K�KH,LR!6!*-(53!Q~=?%V,©*-'9U5U+(5:´Bf=H'9K
R!(+B):T,L=?,LKb*-'93Y=?(53�6!,-F&=H'�3�B)KSKH'�³Ê=?%V,Z;�,IB)DTB)3!R´KH,-RV6!*-,Z=H%!,Z(53!*-')%!,-KS,-3Y=Cò�6>«<KS,-UcBJ=?(5±),
=H'�=H%!,.;�,-B)D�¬�B)U+��,-(#=}Bf=}FS'9:<,l*L'9FS=i(+3�;�,IBfD©(+3Y=?,L3!FH(#=uq9 

0x%!,¢8�DX�;:�:µ*-'9U5U+(+:<Bf=H'9KCR!(+B):<,�=?,LKZ%�B)Fi��,L,-3§*2%!')FH,-3§/�'9K�=?%!(5FZR!,LFH(5Q93~��,-*IBf6!FH,
(#=�;VKH'�±r(+R!,LF�/�'9K�B�:<BJ«>(+:�6V:ÓKH,LR!6!*L=H(+'93<(+3�=?%!,i(+3!*L'9%!,LKH,-3Y=�ò�6>«T³}%!(+U5,x=?K?Bf3!FH:T(5=S=?(+3VQ
oYv)Å�')/]=?%!,�*-'9%V,-KH,L3Y=tò�6>«_Bf=i=?%!,�;�,-B)D� tz{')FS=t'f/]=?%!,7=?')=?B)Ue;!%!')=H'93~��,IB):n,-3V,-KHQfq
*L'9:<(53!Q_/�KS'9: =H%!,y*-KÂq>FÂ=2B)U&(+F�B)�!FS'9KH��,-R¯�Yq�=H%!,�*-'9U5U+(5:´Bf=H'9K- ~d�')K¨=?%!(5F�KH,-B)FH')3¯=H%!,
*L'9U+U5(+:<Bf=?'9K¨(+F´U5'>*-Bf=?,LRÔ(53ÊBÌFH,L;�B)KHBf=?,~,L3!*-U5'9FH6VKH,~'96>=?FH(5R!,{=H%!,~,®«V;�,-KS(+:T,-3Y=2BfUZ%�B)U5U ¬
B)3VRÔ:�6!FÂ=T��,AFH6!KSKH'96V3!R!,-RÔ��q Bª*-'93VFH(+RV,-K?Bf�!U+,AB):T'96!3Y=T')/lFS%!(+,LU+R!(53!Q! Î0x%!,{;�,IBfD
(53ÌdP(5Q! w�! XWA/�'9K�B_8�DX�¾:�:ó*L'9U+U5(+:<Bf=?'9Ki*-'93Y=?B)(+3!F¨898Yz ;!%!')=H'93!F2ÿJF�/�'9K�B)3Ì,LU+,L*L=?KS'93
��,IB):�*-6VKHKH,L3Y=�'f/e"¿<%Al¬f³}%V(+*2%¢³}(+U5U>��,x(+3!*LKH,-B)FH,LR¢��q¢BZ/¾B)*L=H'9KP')/�8Z/�'9K1/�6!U+UõEu(+3Y=H,-3!FS(5=uq
KS6!3!3!(53!Q�')/1=H%!,¢ø<ù�ú��!û ,�«>;�,LKH(5:<,L3�=�(53�Y¢ �ù�ù[ZA 

d�'96!KÂ=?%�¬>3!')=?,i=?%�Bf=�=?%!,ZK?Bf=H,tFH,L,-3y(+3´=H%!,Z/�'r*IB)U�;!U+B)3!,Z'f/w=?%!,Z=?B)Q9Q9(53!Q¨FS;�,L*L=HKH'9:¢E
,�=?,-K�*-')KHKH,LFH;�'93!R!Fi=?'�=?%!,�6!;!;�,-K�*-6!KÂ±9,�(53_dP(5Q! ��! XWV¬�KH,LQYB)KHRVU+,-FSFi'f/j=?%!,7*-')U+U+(5:´BJ=?(+')3� 
0x%!(5FP:T,IB)3VF1=?%!Bf=j*L'9U+U5(+:<Bf=?(53!QC=?%!,��!KH,L:<FSFS=HK?B)%!U56!3!Qt��,IBf:�(53!*-KS,IB)FS,-FP=H%!,CKHBf=?,�(+3�=H%!,
=?B)Q9Q9,LKt/�'>*-B)Uj;!U+B)3!,�KH,LUcBf=H(5±9,�=H'�³}%�Bf=7(+FlFS,-,-3ÌBf=.=?%!,�R!,�=?,L*L=?')K- <d�')Kt/�6!U+UõEu(+3Y=H,-3!FS(5=uq
KS6!3!3!(53!Q~Bf=´"�g þ ;V%!')=?')3!F2ÿfF¨'93�=?B)KHQ9,�=�(53�=?%V,©*-'9%V,-KH,L3Y=¢;�,-B)D�¬]dP(5Q! e�! OWA(+:T;!U+(5,-F7B
KHBf=?,©'f/lNf�9g¾47698Ì(+3�=?%V,©/�'>*-B)U&;!U+B)3!,´³}(#=?%!(53¯B§W9g9gÁÀ°¤k¥	³}(53!R!'�³�B)KS'96!3!R�=H%!,
;�,IB)D� ¿$&'9:¨�!(+3!(53!Ql=?%!(5F�KHBf=?,}³}(5=H%<=H%!,i��,IBf:¦;V6!U+FS,iFS;�B)*-(53!Q¨'f/�N73!F¿U+,-B)R!Fb=?'¨B)3©B)*®E
*L(+R!,L3�=?B)U>=?B)Q9Q9(53!QtKHBf=?,x')/�B)��'96V=bv)gYÅáB)3!R�=?'7BZ/�KHB)*L=H(+'93�'f/ÇBf:��!(+Q)6!'96!F�=2B)Q9F]'f/��9gYÅ© 
aj±9,L3³}(5=?%Ì(+R!,-B)U�,LU+,L*L=?KS'93!(5*-F�=H%!,©;�,-K»EuFH,L*-'93VR¯qr(5,-U+R�')/}FH(53!Q9U5,�EG=?B)Q_,�±9,L3�=HF�(+F¨*LU+'9FS,
=H'<FHBf=?6!KHBf=?(5'93ABf=}=?%!(5Fi(53Y=?,-3VFH(5=uq) &0x%!,7R!,�=?,-*�=?'9KiB)3!RA=2B)Q)Q9(+3!Q�FS;�,L*L=?KS'9:T,L=?,LKiRV,-FH(5Q93
B)KS,i�!B)FH,LR©6!;�'93�B�:<BJ«>(+:¨6!:ÓK?BJ=?,�')/]"�g þ ;!%!')=H'93!F?ÿfFC'93T=2B)KSQ9,L=&B)3!R<�Yg9gÂ476I8¢;�,LK
£7¤k¥Ó(+3�=?%!,l=?B)Q9Q9,LK- ]|á3!'�±9,LUe/�'r*IBfU�;!UcBf3!,lR!,-FS(+Q93A(+Fx*L6!KHKS,-3Y=?U#q�6!3!RV,-K}FS=H6!RVq9¬�=H'<��,
R!(5FH*L6!FHFS,-R¯��,LU+'�³Ä(+3�FH,L*L=?(5'93��! p�!¬P³}%V(+*2%:<B�qË,L3�B)�!U5,<=?%V,</�'r*IB)U¿;!UcBf3!,´KHBf=?,T=?'~��,
KS,-R!6!*L,-RA�YqyB)��'96V=�B�/¾B)*L=H'9KC')/�=u³�'T³}(#=?%!'96>=}B)3Yq�R!,L*-KH,-B)FH,7(+3©=H%!,.*-'9U5U+(5:´Bf=H,-RTò�6>«� 

0x%!,yU+(53!,IBfK¨;�'9UcB)KS(+�-Bf=?(5'93Ì')/}=H%!,�;!%!')=H'93!F�(+3�=H%!,�*-')%!,-KS,-3Y=´;�,IBfDÌ(+F¨FH%!'�³}3Î(+3
dP(5Q! !�! O[�B)F�BT/�6!3!*�=?(5'93y')/P=H%!,�,L3!,-KSQ)qA')/P=H%!,.,-U5,-*L=HKH'93{��,-B):A �0x%!(5F��!Q96!KH,.R!,L:<')3>E
FÂ=?K?BJ=?,-FC³}%Yq´(5=C(5FC,-FSFH,L3�=H(cB)U�=?'¢%�BI±9,.,LU+,-*�=?KS'93!FC')/1B)F&%!(+Q9%�,L3!,-KSQ)q�BfFC;�')FHFH(5�!U+,f¬V,�±9,-3
=H%!'96!Q9%´;!%!')=H'93�,-3!,LKHQ9(5,-FC'f/13V'�:<')KH,i=H%�B)3yo�£7¤k¥ÓB)KS,ZKH,L4�6!(+KS,-R� b0x%!,t(53Y=?,-3VFH(5=uq<')/
=H%!,¢*-'9%V,-KH,L3Y=¨;�,IB)D�¬w3!'f=.FH%!'�³}3Ì(53~=?%!,��!Q96!KH,f¬e%�B)F.B�FH(5:<(5UcB)K�R!,-;�,-3VR!,-3!*L,<')3ª=H%!,
,LU+,-*�=?KS'93y��,-B):�,-3V,-KHQfqy(+3�=?%!(5FxKH,LQ9(+'93Ç 

^>%!'�³}3{(+3{dP(+Q! >�! X`T(5F}=H%!,7U+(+3V,IB)KC;�'9U+B)KH(5�IBf=H(+'93©'f/P=?%V,7;V%!')=?')3{��,IB):M¶-2C;!%!')=H'93
,L3!,-KSQ)q´/�'9K¿�V«>,-Ry,-U5,-*�=?KH')3©��,-B):¦,-3!,LKHQ)q) ¿0x%V,lR�B)FH%V,-Ry*-6!KÂ±9,LFxFH%!'�³�%!'�³�=H%!,t:<BJ«�E
(5:�6!:µ;�'9U+B)KH(5�IBf=H(+'93A(+3§=H%!,¢;!KH(5:´BfKSqA;�,-B)D_±fB)KS(+,-FtB)Fl=?%!,¢;�,IB)D{,-3!,LKHQ)q~(+Fl*2%�B)3VQ9,-R
�YqyKH'f=2Bf=H(+3!Q�=H%!,�*LKSqrFS=?B)U  ¿0x%!,7;�')UcB)KS(+�IBJ=?(+')3©(+3AB)U5U�*IB)FS,-Fi(+Fx�-,LKH'´Bf=}=?%!,.,-3VR>Eu;�'9(+3Y=- 



ÕjÖ�×tØZÙ1ÚbÛÓÜ�ÝÔØbÖ�Þ�Ù&ÞxßáàCÚ]×lâ "�W

dP(5Q96!KS,C�! O[>²P�w(53!,IB)KP;�'9U+B)KH(5�IBf=H(+'93�(+3�=H%!,x*-'9%V,-KH,L3Y=&�!KS,-:TFHFÂ=?K?Bf%!U+6!3VQl;�,-B)D¢B)FbBt/�6!3!*®E
=H(+'93©'f/1,LU+,L*L=?KS'93y��,-B):¦,-3!,LKHQ)q�Df,-,L;!(+3!Q¢=H%!,l,-3!,LKHQ)q©')/e=?%!,l*L'9%!,-KS,-3Y=};�,IB)DT�V«>,-R{Bf=
o7£�¤k¥T j0x%!,�*IB)U5*-6!U+Bf=?(5'93¢(+Fb;�,-KS/�')KH:T,-RT6!3!R!,LK�=?%V,iFHB):<,}*L'93!R!(#=?(+')3!F¿B)Fb(+3<dP(+Q! )�! OW> 

. (#=?%!'96>=]*-'9U5U+(5:´Bf=H(+'93.(#=]KH(5FH,-FbBfF�ÏÍÈ}É3µB¨!Ò�¥i¬Y')3!,};�'�³�,-K]*-'):<(53!Qt/�KH'9:á=?%V,x(+3Y=?,L3!FH(#=uq
')/�=?%!,�*-')%!,-KS,-3Y=&;�,IBfD¢KH,-U+Bf=?(#±9,x=?'.=?%V,i(53!*-'9%V,-KH,L3Y=&*L'9:<;�'93!,L3Y=I¬rB)3!RT=?%!,}')=H%!,-Kb/�KH'9:
=H%!,¢(+3Y=?KS(+3!FS(+*�;�'9U+B)KH(5�IBf=H(+'93{')/b=?%!,¢*L'9%!,LKH,-3Y=7;!%!'f=?'93!FL ¢$&'9U5U+(5:´Bf=H(+'93{B)U5U+'�³}FZ'93V,�=?'
,LFHFH,L3Y=?(cBfU+U5q{(+FS'9UcBJ=?,�=H%!,�*L'9%!,-KS,-3Y=7*-'9:T;�'93!,-3Y=-¬wFH'©=?%!Bf=t=?%V,¢;�'9U+B)KH(5�IBf=H(+'93{BI±fB)(+U+B)�!U+,
=H'_=?%!,´,�«>;�,LKH(5:<,L3�=�KH(+FS,-F¨/�KS'9:ó�-,LKH'ªBf=�=?%!,©,L3!R>EG;�'9(53Y=�(+3�B_U+(53!,IB)K./¾B)FS%!(+'93Ç ~0x%!,
R�BfFH%!,LR{*L6!KS±),-FZ(53AdP(+Q! >�! X`�RV,-:T'93!FS=HK?Bf=H,l=?%!(5Fx;�'9(53Y=I 

�u3©'9KSR!,-Kb=?'�'9�V=?B)(+3�=?%!,�/�6!U+U�;�'9U+B)KH(5�IBf=H(+'93¢,L3!%�B)3!*L,-:T,-3Y=C/�KS'9:À*-'9U5U+(5:´Bf=H(+'93Ç¬f(#=�(5F
3!,L*-,LFHF?BfKSq´=H'�%�BI±9,tB¨R!(+FÂ=2B)3V*-,Z��,L=u³�,-,L3�=?%!,iK?B)R!(+Bf=?')K�Bf3!R©*-')U+U+(5:´BJ=?'9Kj')3´=?%!,Z'9KHR!,LK
')/Z"�g9gÃ:A �0x%!(5F�R!(5FS=?B)3!*-,<FH*-B)U+,T(+F.FH,�=��Yqª=?%!,TKH,L4�6!(+KS,-:T,-3Y=�=H%�Bf=7=?%!,<*-'9U5U+(5:´Bf=H'9K
B);�,-KÂ=?6!KS,y:�6!FS=<��,AU+B)KHQ),�*-'9:T;�B)KS,-R =H'Ë=H%!,�±r(+KS=H6�B)Ux,LU+,-*�=?KS'93 ��,IBf:�FH;�')=T'93Î=H%!,
*L'9U+U5(+:<Bf=?'9K.�!6>=<FS:´BfU+U&*L'9:T;�B)KH,LR=?'§=?%!,AB)*�=?6�BfUx;!%!')=H'93¯FH;�')=TFH(+�L,) 0x%!,�±r(+KÂ=?6�BfU
,LU+,-*�=?KS'93<��,IBf:ÀFH;�')=¿(+FbR!,L�!3!,-R�BfF¿=H%!,i;VKH')��U5,x=?%�Bf=b=H%!,i,LU+,L*L=?KS'93T��,-B):Ó³&')6!U+RT%�BI±9,
Bf=�=?%!,i,-3Y=?KHB)3!*L,t=?'¨=H%!,Z*L'9U+U5(+:<Bf=?'9K](#/w(5=¿³�,-KH,tB)U+U5'k³�,-R<=?'�;!KS'9;�B)Q9Bf=?,�/�KH,-,LU5qT(+3VFS=?,-B)R
')/1��,-(+3VQT��,-3Y=�(+3Y=H'�=H%!,.��,-B):�R!6V:<;� 
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dP(5Q96!KS,A�V O`V²~�e(53!,IBfK<;�'9UcBfKH(+�-Bf=?(5'93')/t=H%!,_*L'9%!,LKH,-3Y=��VKH,-:TFHFÂ=?KHB)%!U+6V3!QÌ��,IB):�/�'9K<B
�V«>,LRË,LU+,L*L=?KS'93~��,IB):�,-3!,LKHQ)q{')/�"kN´£7¤k¥<¬�*IB)U5*-6!U+Bf=?,LR~6!3!R!,LKt=?%!,¨F?B):T,�*-')3!R!(5=H(+'93VF
B)F1(+3¢d1(+Q! k�! XWV P0x%V,CR�B)FS%!,-R�U+(53!,-F1(+3!RV(+*IBJ=?,b=?%!,&=HK?BGFS,L*L=H'9KSq�')/�=?%V,C;�,-B)D7;�'9U+B)KH(5�IBf=H(+'93
B)Fx=H%!,.;�,-B)D©,-3V,-KHQfq�(+FxFÂ³&,L;V=lB)*LKH'9FSFx=?%!,l/�'r*IB)U�;VUcB)3!,l�Yq�KS')=2BJ=?(+3VQ�=?%!,.*-KÂqrFS=2BfU  

0x%!,TFH(5�-,�')/¿=?%!,�±r(+KS=H6�B)UjFS;�'f=¨BJ=l=?%!,�*-')U+U+(5:´BJ=?'9K�(+F.R!,�=?,-KS:<(53!,-Rª�Yq§=?%V,T��,IBf:
,L:<(#=H=2Bf3!*-,©*L'9:��!(53!,-R³}(#=?%¯B)3¯6!;!;�,-K¢U5(+:T(5=�')/ZN)g[<¸Ä~')3¯=H%!,yB)3!Q)6!UcB)K�FH;!KS,IB)RÎ')/
=H%!,¨,LU+,-*�=?KS'93~��,IB):µBf=�=?%!,¨K?B)R!(+Bf=?')K- x0x%!,�U+Bf=H=H,-K}±fB)U+6!,.³&B)Ft*2%!'9FS,-3~=H'©:´BJ=?*2%{=H%!,
FS;!KH,-B)R<(53�=?%!,x��,IBf:�(+3V*-(+RV,-3!*L,}B)3!Q9U5,&=?'l=?%V,x:<'9FHB)(+*&FH;!KS,IB)RT')/�=?%!,x*LKSqrFS=?B)U���,-*IBf6!FH,
(#=�(+F©=H%!,ª*-'9:��V(+3�Bf=H(+'93Ô')/�=H%!,§=u³&'Î=?%�BJ=yU+(+:T(5=HFT=H%!,ªR!,L�!3!(5=H(+'93 ')/7=?%!,§*L'9%!,LKH,-3Y=
;�,IB)D� ¦0PBfDr(53!Q=?%!(5F�±)BfU+6!,~=H'9Q9,L=H%!,-K�³}(#=?%�B)3 ,-:T(5=H=?B)3!*L,Ë'f/´"�gon þ jÅr3Ä>¬�³}%!(+*2%
%�BfFT��,-,L3 ;VKH'�FS,L*L=?,LR /�'9K�=H%!,{������ �¡Ì��,IB):�BJ=y"kN§£�¤k¥�U+,-B)R!F�=H'�B§±r(+KÂ=?6�B)U&FH;�')=
FS(+�-,A')/.g�D vV:�: K- p:A XFL ZÏ»"'DON�:�:�/» p³. p%� p:{ OÒ� {�')=?,A=?%�BJ=<=H%!(+FTFH*-B)U+,AR!'r,-F´3V')=
R!,L;�,L3!RT'93¢=?%!,}K?BfR!(cBf=H'9KÂEG*-'9U5U+(5:´Bf=H'9KwR!(5FS=2Bf3!*-,f j0x%!,}FH(5�-,x')/�=?%!,}KS,IB)U�;!%V')=?'93�FS;�')=b(5F
Q9(#±9,L3©�Yq<')3!,Z*2%�BfK?B)*�=?,-KS(+FÂ=?(+*ZB)3!Q9U5,Ij7k)È�³}%!(5*2%©R!,���3!,-F}B7*-(5KH*-U5,i')3´=?%!,i*-'9U5U+(5:´Bf=H'9K
*L'93Y=2B)(53!(+3!Q.Bf;!;!KH'I«>(+:<Bf=H,-U5q¨v)g9Å�')/�=?%!,C=H')=2BfU!;!%!')=H'93�(+3Y=?,L3!FH(#=uq9 j0x%V,�KS,IB)UVFH;�')=bFH(5�-,
(5F�;VKH'9;�'9KS=H(+'93!B)U�=?'�=?%!,�K?B)RV(cBf=H'9KÂEG*-'9U5U+(+:<Bf=H'9KbR!(+FÂ=2B)3!*L,) x|C=ZB<R!(5FS=?B)3!*-,7')/b`)gP:T=H%!,
KHBf=?(5't')/�FH;�')=bFH(5�-,LF](+FbWV¬9FS6V½T*-(5,-3Y=b=?'.B)U5U+'�³Î*-'9U5U+(+:<Bf=H'9KeB);�,-KS=H6!KH,LF]=?%�Bf=jF?Bf=H(+FS/ q¨��'f=?%
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')/�=?%V,�Bf��'�±9,.(53!,-4�6�B)U5(5=H(+,-FL 

dP(5Q! ��! Oo7FH%!'�³}FC=H%!,Z;�,IB)DT;�'9UcB)KS(+�-Bf=?(5'93�')/�=?%V,t��,-B):¦B)FCB7/�6!3!*L=H(+'93<')/eK?BfR!(cBf=H'9KÂE
*L'9U+U5(+:<Bf=?'9K¢RV(+FS=?B)3!*L,~/�'9K©B�*L'9%!,-KS,-3Y=A;�,-B)D Bf=yo£7¤k¥< á�u3 =H%!(+F´*IB)U5*-6!U+Bf=?(5'93Î=H%!,
*L'9U+U5(+:<Bf=?'9KbR!(+B):T,L=?,LKC(+F&%!,-U5RA*L'93!FÂ=2B)3Y=iBf=�8#Dp�E:�: =?'�:´BfD),lFH6VKH,l=?%�BJ=x=?%!,t±r(+KÂ=?6�BfU
��,IB): FH;�')=x')/¿"'DONU:�: /» Æ³. X%� p:A !(+F&³�,-U5U#EG*-'93Y=2Bf(+3!,LR©³}(5=?%V(+3´=H%!,.B);�,-KS=H6!KH,f¬V³}%!(5*2%A(5F
=H%!,<:<B)(53§*-'93!RV(5=?(5'93§/�'9K.,lW�,-*�=?(5±),<*L'9U+U5(+:<Bf=?(5'93� �|C=7�L,-KH'{R!(+FÂ=2B)3V*-,�=?%!,T*-'9U5U+(5:´Bf=H'9K
%�BfFC3!'�,lW�,-*�=},�«>*-,L;V=}=?'�Bf=S=?,-3�6�BJ=?,t=?%V,t��,-B):A¬!B)3!RyFS'�=?%!,l6!3V*-'9U5U+(+:<Bf=H,-R´;�'9U+B)KH(5�IBJE
=H(+'93�/�KH'):�*-'9%V,-KH,L3Y=Z�!KS,-:TFHFÂ=?K?Bf%!U+6!3VQ<(5F�')�V=2B)(53!,-RÇ �|C=�"�g9gM:<FS,-;�B)KHBf=?(5'93yR!(+FÂ=2B)3V*-,
=H%!,�;�'9U+B)KH(5�IBf=H(+'93©,L3!%�B)3V*-,-:T,-3Y=�/�KH'9:�*L'9U+U5(+:<Bf=?(5'93T%�B)F�F?Bf=H6!K?Bf=H,-R� &0x%!,�RV,-FH(5Q93y/�'9K
ø<ù�úe�!û *-B)U+U5F&/�'9KxB�KHB)R!(cBJ=?'9K»Eu*-')U+U+(5:´BJ=?'9KjRV(+FS=?B)3!*L,l')/1B);!;!KS'�«>(5:´Bf=H,-U#q©`9gU:A �Ci'�³CE
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|Ã%!(+Q9%´�t,-�Yq9,i=?,-:T;�,-K?BJ=?6!KS,i(5F�(5:<;�'9KS=?B)3Y=]/�'9K�B��!KS,-:TFHFS=HK?B)%VU+6!3!Q�K?B)RV(cBf=H'9K]:´BkE
=H,-KH(+B)UP/�'9Kl=H%!KH,L,<KS,IB)FS'93!F- ´dP(+KSFS=-¬e=H%!,T*-KH')FHF7FH,-*�=?(5'93�/�'9Kl*L'9%!,LKH,-3Y=¨�!KH,L:<FSFS=?KHB)%!U56!3!Q
/�KS'9:�B¢R!(5FH*-KS,L=H,�*LKSqrFS=?B)Uw:<'):<,L3�=H6!: ±),-*�=?'9K|¢£ *-')3�=?B)(+3VFiB�/¾B)*�=?'9K}¤�n)Ö]×�Øw?�ÙiÚ]Û§³}%!(+*2%KS,Lò�,L*L=?Fx=H%!,Z/¾B)*�=C=?%�BJ=x;�')FH(5=H(+'93Tò�6!*�=?6�Bf=H(+'93VFx')/�Bf=?'):<FC(53´=?%V,lUcBf=S=?(+*L,ZR!(5:<(53!(+FS%T=H%!,
*L'9%!,-KS,-3Y=�,uWÇ,L*L=- �0x%!(+F./¾B)*L=H'9K7(+F.3!,IBfK�6!3V(5=uq§/�'9K.=?%!,TU+'�³CEG'9KHR!,LK.*-KSqrFÂ=2B)U¿:<'):<,L3�=?B
;!KS'�±>(5R!,-RÊ=H%�Bf=©=H%!,ª�t,-�Yq9,§=H,-:T;�,LK?Bf=H6!KH,Á¬tÜÀ(+F´FH6V½T*-(5,-3Y=?U#q�U+B)KHQ9,f Ó^r,-*-')3!R�¬i=H%!,
�t,L��q),x=?,-:T;�,-K?BJ=?6!KS,�(5F-¬YKS'96!Q9%!U#q¨FS;�,-B)D�(+3!QV¬>Bl:T,IB)FS6!KH,x'f/�=H%!,}FS=2Bf�!(+U5(5=uq7')/�=?%!,}*-KÂqrFÂE
=?B)UjFS=HKH6!*�=?6!KS,©B)3VR�%!,L3!*-,T(5=HFl*IB);!B)*-(#=uq~=?'AFH6!KÂ±r(5±9,TFH(5Q93!(#��*IB)3Y=.R!')FH,-F7')/&K?B)R!(+Bf=?(5'93� 
0x%!(5KHR�¬�=?%!,¢KHB)R!(cBJ=?'9Ki:´Bf=H,-KS(cB)Uw³}(+U5UP(53!,L±r(5=?B)�!U#q{��,�%!,-Bf=?,LRª��q_=?%!,¢��,IB):A¬�Bf3!R§³}(+U+U
3!')KH:<B)U+U#q¢'9;�,-K?BJ=?,l(+3<±)Bf*-6!6!:¦³&,LU+UÇB)��'�±),t=?%!,.B):¨�!(+,L3�=�=?,L:<;�,-KHBf=?6!KS,) ]| %V(+Q9%��t,®E
�Yq9,i=?,-:T;�,-K?BJ=?6!KS,Z:T,IB)3!Fb=?%!Bf=&=H%!,-KS,Z(+F�B¨U+B)KHQ9,}KHB)3!Q9,i')/�=?,L:<;�,-KHBf=?6VKH,-F�'�±9,-K�³}%!(+*2%
=H%!,i:<Bf=H,-KH(+B)U!:<BIq¢'9;�,-K?BJ=?,}³}(5=?%V'96V=¿R!,-Q)K?B)R!,LR´;�,-KÂ/�'9KH:<B)3!*L,iBfF&B7*-KSqrFÂ=2B)U�K?BfR!(cBf=H'9K- 
0x%!,7�t,L��q),7=H,-:T;�,LK?Bf=H6!KH,.')/1R!(+B):<')3!R�(+F}B)��'96V=iN)N)g9g & (¢ 

\PBfFS=},�«>;�,-KS(+,-3V*-,.%�B)FCFS%!'�³}3A=H%�Bf=xRV(cB):T'93!R<:<,L,L=?F}BfU+U�')/e=?%!,tKS,-4�6!(5KH,-:T,-3Y=HFC/�'9K
B.Q9'r'>RT*-KÂq>FÂ=2B)U�K?BfR!(cBf=H'9K- P@&,-KÂqrU+U+(56!:ÓKS,-:<B)(+3!F¿B.FH,L*-'93!R�*2%V'9(+*L,)¬�=?'7��,i(+3Y±9,LFS=?(5QYBf=H,-R
/�6!KÂ=?%!,LK¨(53�=?%V,´*IBfFH,<=H%�Bf=�B�WÇ')KHR�B)�VU+,�FH'96VKH*-,LF¢')/xU+B)KHQ9,®E»B)KS,IByR!(cBf:<'93VR�*LKSqrFS=?B)U+F¨Bf=
FS'9:<,l;�'9(53�=�BfKH,l3!'TU+'93VQ9,-K}BI±fB)(+U+B)�!U5,) 

����\��Ý� �
$�Þ��o���fgÐßQhi�fg��]�'Þ
�u3A=?%!,7*IB)U5*-6!U+Bf=?(5'93y')/j=H%!,�*L'9%!,LKH,-3Y=Z�!KH,L:<FSFS=?KHB)%!U56!3!Q´FS;�,L*L=HKH6!:n(5=�(5Fi3!,L*-,LFHF?BfKSqA=?'
=?B)D),~(53Y=?'B)*L*-'96V3�=´=?%!,_/¾Bf*L=´=H%�Bf=´,L±9,L3Ã=H%!,{±),-KÂq���,-FS=©*-KSqrFÂ=2B)U5F©%�BI±9,§FS'9:<,{R!(+F»E
U5'>*-Bf=?(5'93!F�B)3!R')=H%!,-K¢R!,�/�,-*�=?F- Ì@&,-FS(+R!,LF¢U+'r*IB)U5U5qªR!(5FHKS6!;V=?(53!Q_=H%!,©KH,LQ96!U+B)KH(#=uqÌ')/x=H%!,
*LKSqrFS=?B)U ¬V=H%!,-FS,�RV,L/�,-*�=?F�(+:T;�')FH,tFÂ=?KH,LFHFS,-Fi³}%V(+*2%A;!KH'rR!6!*L,7FS:´BfU+U�KS(+;!;!U5,-FC(53�=?%!,.*-KÂqrFÂE
=?B)U�;!UcB)3V,-F- 1�G/!=?%V,-FH,�KH(5;!;!U+,LF�³�,-KS,xB):T;!U+(#��,-RÇ¬k=H%!,¿FH6!KÂ/¾B)*-,C'f/�Bi*LKSqrFS=?B)U>³�'96!U5R�B);V;�,-B)K
U5(+D),}B.:T'9F?B)(5*x')/�;VUcB)3�BfK¿KS,-Q9(5'93!Fj³}(#=?%<B);!;!KS'�«>(5:´Bf=H,-U#q�;�B)KHB)U+U5,-U!FS6!KS/¾Bf*-,-FL ]0x%!,ZFS*IB)U5,
')/&R!,L±r(+Bf=?(5'93!Fl/�KH'9:	;!UcB)3!B)KH(#=uq§B)*LKH'9FSF�=?%V,T/¾B)*L,�')/xBAFH(+3VQ9U+,¢*LKSqrFS=?B)U�(5Fl=?,-KS:<,LRË=H%!,:´ºt2-Ñ)ü ¸i2�0�¼?·àÑ/á.')/1=H%!,7*-KSqrFÂ=2B)UÍ &0x%!,7:<')F?B)(5*lFH;!KS,IB)R{*-'93Y=?KS(+�!6>=?,-F�(+3y=?%V,7FHB):T,.³&BIq
B)F&,-U+,L*L=HKH'93���,IB):¦R!(#±9,-KSQ9,-3V*-,l=?'¨=H%!,l�!U56!KHKS(+3!Q�')/e=?%!,t,®«VB)*L=},L3!,-KSQ)qYE»B)3!Q)U+,tKS,-UcBJ=?(+')3
/�'9Kx*L'9%!,LKH,-3Y=i;!%!')=H'93!FL 

@&,LFH(+RV,-FCR!(5FHU5'>*-Bf=?(5'93!F-¬Y=H%!,-KS,lB)KH,i')=?%V,-K&D�(53!R!FC')/�*-KSqrFÂ=2B)U�R!,L/�,L*L=?FL b0x%!,l;!KH,LFH,L3!*-,
')/¿/�'9KS,-(+Q)3�BJ=?'9:T(+*�FH;�,-*-(5,-F7R!6!KS(+3!Q�=?%V,T*LKSqrFS=?B)UbQ9KH'�³x=H%�;!KS'>*L,-FSF�*-B)3�KS,-FS6!U5=.(53ª=H%!,
FS6!�!FS=H(5=H6V=?(5'93¢')/�(+:T;!6!KH(#=?(5,-F1Bf=bFH'9:T,xUcBJ=H=?(5*-,�FH(5=H,-FL¬Y'9Kj=?%!,C/�')KH:<Bf=?(5'93�')/�±9')(+R!Fj³}%!,LKH,
(5:<;!6VKH(5=H(+,LF�=?,L3!Rl=?'}*-')U+U+,L*L=w(53.*-U+6VFS=?,LKHFe')/>FH,�±9,-KHB)UrBf=?'):<FL ��u3l=H%!,bQ9KH'�³x=?%7')/rR!(+B):<')3!R
*LKSqrFS=?B)U+F.6!3!RV,-K7*-'93!RV(5=?(5'93!Fl')/&%!(+Q)%Ë;VKH,-FSFH6!KS,©B)3VRË=H,-:T;�,LK?Bf=H6!KH,f¬�=H%!,�Q9KH'�³x=?%�K?Bf=H,
(5F�Q9KS,IBf=HU5q§,L3!%�B)3V*-,-R¯�Yqª=?%!,<;!KH,LFH,L3!*-,©'f/}B{FS:´B)U5U¿B):<')6!3Y=�'f/x3!(5=HKH'9Q),-3� y0x%�6!F�(#=
(5FZ3!'9KS:´BfU1=?%!Bf=tFS:´B)U5UPBf:<'96V3�=HFt')/¿3!(#=?KH')Q9,-3~(5:<;V6!KH(#=?(+,LFiFS%!'96!U5R§,�«>(+FÂ=l,L±),-3Ë(+3_=H%!,
��,-FÂ=C3�Bf=H6!K?BfU�FÂ=?'93V,-F-¬VB)F�³�,-U5U�B)F&(53T=H%!,ZFÂq>3Y=H%!,L=H(+*-F&*-KH,-Bf=?,LR©�Yq�=?%!,ÕCZ\fCi0Ê;!KS'>*L,-FSF- 
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0x%!,�(5R!,IBfU1*L'93!R!(#=?(+')3!F�/�')KiQ9KS'�³x=?%§')/bB<;�,LKS/�,-*�=lFSqr3Y=?%V,L=?(5*�*-KÂqrFS=2BfUPKH,L4�6!(+KS,�;!KH,®E

,®«V(5FS=H(+3!Q<:<'93V'fEu*LKSqrFS=?B)U+U5(+3!,lR!(+B):T'93!Ry³}(5=?%_*-U+,-B)3_;VUcB)3�BfK�/¾B)*L,L=HFZ*-U5,IBI±9,LRªB)U+')3!QT=H%!,
:<BGFS'9Kt*LKSqrFS=?B)U];!U+B)3!,-FL¬e6!;�')3ª³}%V(+*2%ª3!,L³ÓUcBIq9,LKHFl')/�*IB)KS��')3�BfKH,¢R!,L;�'9FS(5=H,-RË(+3§FH6V*�E
*L,-FHFS(+'93Ç �G/i*-'93VR!(5=H(+'93!F�BfKH,yKH(5Q9%Y=I¬b=?%!,yKH,LQ9(+FÂ=?KÂq')/�=?%!,ABf=H'9:<F�³}(#=?%¯=?%!,y'9KS(+Q9(53�B)U
*LKSqrFS=?B)Uj(+FZ;!KH,LFH,-KÂ±9,LRÌ'�±9,LK7:T(+U5U+(5'93!F}')/¿R!,-;�'9FS(5=?,LR§UcBIq9,LKHFL¬�FÂ=2B)KÂ=?(53!Q´/�KH'):�=?%V,¢'9KH(5Q9(#E
3�BfU�FS,-,LR� }�u3~;!KH(53!*-(5;!U+,f¬!=?%!,�,�«>;�B)3VFH(+')3_')/j=H%!,7KH,-Q)6!UcB)K�UcBJ=H=?(5*-,lFS%!'96!U5R_*-')3�=H(+3�6!,7=?'
:<Bf=?*2%6V;;�,LKS/�,-*�=?U#q�Bf=¨=?%!,©��'96!3VR�B)KH(5,-F���,L=u³�,-,L3Î=H%!,�R!( WÇ,LKH,-3Y=¢Q)KH'�³x=?%FS6!KS/¾B)*L,-F
=H%�Bf=b'9KS(+Q9(53�Bf=?,LR¢'93�=?%!,x/¾B)*L,L=?F¿')/�=?%!,}FS,-,-RÇ¬V�!6V=¿(53T;VK?B)*�=?(+*L,x=?%!,}FS=HK?B)(53!Fj/�KH'):ÓFH:<B)U+U
(5:<;�,-KÂ/�,-*L=H(+'93VF¿=H%�Bf=x'r*-*L6!KCR!6!KS(+3!Q�=?%!,tQ)KH'�³x=?%�;!KS'>*L,-FSFC=?,-3VR©=?'�B)*L*-6!:�6VUcBf=H,i=?%V,-KH,f¬
/�'9KS:<(53!Q.KH,L*-'9Q93V(+�IBf�!U+,};�Bf=S=?,LKH3!F¿')/w*L'93!*-,L3Y=?K?BJ=?,-R´R!,L/�,L*L=?F&Dr3V'k³}3©B)F�â)¼?º�ã]¹äsBÒ�º�å�@�áXæÑ)¼®ü ·ç2� Ã�G/l=?%!,~FÂ=?KS,-FHFS,-FyQ9KS'k³�=H'>'�UcB)KSQ9,y=?%!,L3Ê3!,L³µFS=HK?B)(53ÔKS,-Q9(5'93!F´:<BIqÎR!,L±),-U+');�¬
U5,IB)R!(53!Q�=?'TB¢:T'9KH,l;!KS'93!'96V3!*-,LR_:T'9F?B)(5*t;�Bf=S=?,LKH3A(+3�=?%!,.FS6!�!FH,L4�6!,-3Y=tU+BIq9,-KSF- 

hi3>/�'9KS=H6!3�Bf=H,-U5q�=?%!,}Q9KS'�³x=?%�;!KH'r*-,LFHF¿%�B)F];!KS'�±9,-R<R!(5½T*L6!U5=j=H'.*-'93Y=?KS'9U�(+3�BlKS,-;!KS'fE
R!6V*-(+�VU+,x/¾B)FH%V(+'93� 1|ZF�B7KS,-FS6!U5=-¬r')6V=&'f/�FH,�±9,LK?B)U�R!'9�L,-3´FÂ=?'93V,-F¿,�«VB):T(+3!,LR�¬�'93!U5q�'93!,�'9K
=u³�'¢:´BIq<��,Z')/�FH6V½T*-(5,-3Y=}4�6�B)U5(5=uq�/�'9KC6!FS,.B)FxB¨*L'9%!,LKH,-3Y=��!KS,-:TFHFS=HK?B)%VU+6!3!Q¨K?B)R!(+Bf=?')K
/�'9K�Y¢ �ù�ùBZA Y0x%V,iFS,-U+,L*L=H(+'93T;!KH'r*-,LFHF¿R!,-FS*-KS(+��,-R´��,-U5'�³ ³&B)Fb/�'9KH:T,-KSU5q�RV,L±9,LU+'9;�,-R<�Yq
=H%!,�ölUcBfFHQ9'�³ Q)KH'96!;A=?'<FH6!;!;VU5qy*-KÂqrFS=2BfU+Fi/�')K}=H%!,¨*L'9%!,LKH,-3Y=Z�!KH,L:<FSFS=?KHB)%!U56!3!Q´FS'96!KS*-,
Bf=tz_B)(53!�)¬Çöl,-KH:<B)3Yq{B)3!R{FH6!�!FS,-4�6!,L3�=HU5q~/�')K�=H%!,�CiB)U+Ue@°FS'96!KS*-,¢Bf=i�),lW�,-KSFH'93ª�eB)�Ç 
0x%!,yKS,-4�6!(+KS,-:T,-3Y=?F¢/�'9KÔY¢ �ù�ùUZ B)KH,�±),-KSq¯FS(+:T(+U+B)K7=H'§=?%!'9FS,y')/lz{B)(+3!�yBf3!RQCiB)U+U
@Z¬�,®«V*L,-;V=i=?%�BJ=i=H%!,�,LU+,L*L=?KS'93_��,IBf:�*-6!KSKH,-3Y=i³}(+U+UÇ��,7%!(+Q)%!,-K��YqAB)��')6V=tBf3{'9KSR!,-K�')/
:<B)Q93!(#=?6!RV,lB)3!Ry=?%!,.*LKSqrFS=?B)U+Fx³}(+U5UÇ��,.*-6V=�:�6!*2%y=?%V(+3!3!,LK- 

0x%!,�RV(cB):T'93!R{(+3!Q9'f=?Fi/�KS'9:�=?%!,¨FSqr3Y=?%!,�=?(+*¢;VKH'r*-,-FSFlB)KS,�FHU5(+*-,LR_(53�=H'©FH,L*L=H(+'93!FtBf=
=H%!,yUcB)��'9K?BJ=?'9KÂq�³}%!,LKH,y=?%!,�q¯B)KS,A;VKH'rR!6!*-,LR� Îd�KH'9: =?%!,LFH,)¬�=?%!(53�³CBf/�,LKHFT')/ZB)��')6V=
"�g)gJ<>:¦=H%!(+*2D�3!,LFHF}B)KS,Z*LU+,IBI±),-RAB)U+')3!Q7=H%!,�Ï»"9¬Og>¬OgYÒ¿BJ«>(+F&B)3!R©;!KS'�±>(5R!,-R©=H'¨=?%V,lölUcB)F»E
Q9'�³ÔQ9KH'96V;T/�'9K¿B)FSFH,LFHFH:T,-3Y=- ¿0x%V,iFHB):<;VU+,-F¿B)KS,x��KHFÂ=&,®«!Bf:<(53!,-RT6!3!R!,LK&Bl:T(+*LKH'9FS*-'9;�,
³}(#=?%�;�')UcB)KS(+�-,LR¢U+(5Q9%Y=I Pz_B)3Yq�')/�=?%!,xFÂ=?KH,LFHFS,-F&(53¢=?%!,}*-KÂqrFS=2BfU�U+Bf=H=H(+*L,&*IBf3<��,}KH,L±),IB)U5,-R
(53ª=H%!(+Ft³&BIq9¬�;�B)KÂ=?(+*L6!UcBfKHU5qA=?%V'9FH,¢³}%!(5*2%Ì,�«>%!(5�!(5=.;VUcB)FÂ=?(+*¨R!,L/�'9KS:´BJ=?(+')3� ��G/&=H%!,�R!(cBkE
:T'93!R_B);!;�,IB)KSFt*-U5,IB)KiB)3!R_/�,-Bf=?6VKH,-U5,-FSFt6!3!R!,LKt;�'9UcB)KS(+�L,-RAU+(+Q)%�=�=?%V,-3~(#=Z(5FZ,�«VB):T(+3V,-R
³}(#=?%Ð�iEGK?BIqrF- b0C³&'T=uqr;�,LF�'f/!�iEGK?BIq©:T,IBfFH6!KS,-:T,-3Y=?FiB)KH,l;�,-KÂ/�'9KH:T,-RÇ 
") �0�'9;�'9Q9KHB);!%!F
| =?'9;�'9Q9KHB);!%¢(+FjBtKH,IBfU#EuFS;�B)*L,x(+:<B)Q9,¿')/�B.RV(cB):T'93!R¨/�')KH:T,-R�/�KH'):=��EuK?BIqrFj=?%!Bf=
@�K?B)Q9QJEuFH*-Bf=H=H,-KC/�KS'9:�B¢;�B)KÂ=?(+*L6!UcBfKCFH,�=Z')/1;!U+B)3!,-F}(53y=H%!,.*-KÂq>FÂ=2B)UÍ¬�B)F}FH%!'�³}3{(+3
d1(+Q! ��! #"�g9B> ih�FH(53!Q´=?%V,¨%!(5Q9%!U5qYEG;�B)K?BfU+U+,LUO�iEGK?BIqA��,-B):�/�KH'9:�=H%!,�^rqr3!*2%VKH')=HKH'93
�w(5Q9%Y=�^>'96VKH*-,§Ï ^Vmi^!Ò¨B)3VRFH,L=S=?(53!Q_=?%V,©R!,L=H,-*�=?'9K�Bf=�=u³}(+*L,´=?%!,y@�K?B)Q9Q~B)3!Q9U5,
/�')KZBTDr3V'k³}3_FH,L=Z')/];!U+B)3!,LFi/�'9K�R!(cBf:<'93VR�¬��iEGK?BIqrFZ')/j=H%!,�Bf;!;!KH');!KH(+Bf=?,l³&B�±),�E
U5,-3!Qf=?%~=?'�FHBf=?(5FS/ q{=?%!,�@&KHB)Q9Q©*L'93!R!(#=?(5'93ªB)KH,¨FH*IBJ=H=?,LKH,LRÌBf=lBy;VKH,-*L(+FS,�B)3!Q9U5,�¬
(53Y=?'�=?%V,7RV,L=?,L*L=H'9K- ¿0x%!,+�iEGK?BIq�(+:<B)Q9,i/�'9KH:T,-R�'93y=?%V,7;VUcB)3!,l'f/1=H%!,.R!,L=H,-*L=H'9K
(5F�B<FH(5:<;VU+,lKH,-B)U#EGFH;�Bf*-,.;!KH'GFS,-*L=H(+'93{')/P=H%!,¨*LKSqrFS=?B)U ¬�*-B)U+U5,-RABm0�¼?º�èI·2¸�¹¾ü º�@§¹»ºç0�º�æâ)¼�Ñu03sr 1�G/Ç=?%V,�±),-KS=H(+*-B)U�FHU5(5=?FbR!,���3!(53!Q7=H%!,9�iEGK?BIq���,-B):ÀB)KS,i3!B)KHKS'k³�,-RT/�'9KH:T(+3VQ
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X−rays

crystal mount

photographic plate

X−rays

crystal monochromator

diamond crystal

goniometer 1

detector

(a) (b) goniometer 2

goniometer

dP(5Q96!KS,��! 5"IgV²Aaj«>;�,-KS(+:T,-3Y=2B)U}FS,L=?6V; /�'9KTB)FSFH,-FSFH:T,-3Y=©'f/tR!(+B):<')3!R¯*-KSqrFÂ=2B)U5F<BJ=T=H%!,
^rqr3!*2%VKH')=HKH'93§�w(5Q9%Y=t^r'96!KH*L,¨��,IB):�U5(+3!,f¬�*-'93>��Q96!KS,-R{/�')K�=H'9;�')Q9K?B);V%{:T,IB)FS6!KH,L:<,L3Y=?F
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,LU+,-*�=?KS'93~��,IB):µB)Ft(#=Z;!B)FHFS,-Ft=?%VKH'96!Q)%_=?%!,�K?B)RV(cBf=H'9K-¬�³}%!(5*2%§*IB)6!FS,-Ft=H%!,¨R!(#±9,LKHQ9,L3!*-,
')/e=H%!,t(+3V*-(+RV,-3Y=x��,IB):¦=?'�Q9KS'�³.¬V=?%!,LKH,L��q©,-3!U+B)KHQ9(53!Q¨=H%!,t;!%!'f=?'93���,IB): FH;�')=x'93©=H%!,
*L'9U+U5(+:<Bf=?'9Ki/¾B)*-,�Bf3!R�R!,LQ9K?B)RV(+3!QA=?%!,©RV,-Q9KS,-,´=H'_³}%!(+*2%*L'9U+U5(+:<Bf=?(5'93~R!(5FH*LKH(+:T(+3!Bf=?,LF
B)Q9B)(+3!FÂ=�=H%!,t(53!*-'9%V,-KH,L3Y=x*-'9:T;�'93!,-3Y=&(+3´/¾BI±9')K&')/w=H%!,t*-')%!,-KS,-3Y=x;�B)KÂ=I ]�G=&(+F&��'96!3VR!,-R
/�KS'9:���,-U+'�³���q§=H%!,¢/¾B)*L=.=H%�Bf=.=?%!,T*-KÂqrFS=2BfU¿:¨6!FS=�%�BI±9,TFH'9:T,�:<(53!(+:¨6!:µ=H%!(+*2D�3!,LFHF
(53§'9KHR!,LKl=?'AB)*2%!(5,L±9,¢=H%!,¢/�6!U+U1*-'9%!,LKH,L3�=�QYB)(53� ¨�u3§=H%!,�*IB)U5*-6!U+Bf=?(5'93~')/¿=?%!,¢*L'9%!,LKH,-3Y=
�!KS,-:TFHFÂ=?K?Bf%!U+6!3VQA;VKH'r*-,-FSF�')3!,���,LQ9(+3!Fl�YqËB)FSFH6!:T(+3VQ{Bf3Ë(53V��3!(#=?,¢*LKSqrFS=?B)U ¬�B)U#=?%!'96VQ9%
;!KHB)*L=H(+*-B)U+U#q©(5=i(+F�;!KS,-FH6V:<,LR~=?'´:T,IBf3_'93!U#qy=?%�Bf=�=?%V,¨*-KÂqrFS=2BfUP(+F�UcBfKHQ9,7*-'9:T;�B)KS,-RA=?'
FS'9:<,�*2%�BfK?B)*�=?,-KS(+FÂ=?(+*�FS*IB)U5,) T�G=�(5F.(+:T;�'9KÂ=2B)3Y=t=H'{(5R!,-3Y=H(5/ q~³}%�BJ=7=H%!,T*2%�B)K?Bf*L=?,LKH(5FS=?(5*
FS*IB)U5,¢(+Fl(+3~=H%!(+Fl;VKH'9�!U5,-:µ(+3ª'9KSR!,-Kt=H'AD�3!'�³�%!'�³�=?%V(+3§'93!,�*-B)3ª:´B)Df,�=?%!,�*LKSqrFS=?B)U
³}(#=?%!'96>=t%�6!KS=H(+3!Q<;�,LKS/�'9KS:´Bf3!*-,f t�u3_=?%V,¢B)3�B)U5'9Q9'96VFi*-B)FH,�'f/]=?%!,�z
�'9FHFS��B)6!,LKl,lW�,-*L=-¬
'93V,¨*IBf3§,-FS=H(+:<Bf=?,7=?%!,�3�6!:���,-Kt')/¿BJ=?'9:TFi;!B)KS=H(+*-(5;�Bf=H(+3!QT(+3_=H%!,¨*L'9U+U5,-*�=?(5±),�B)�VFH'9KS;>E
=H(+'93§�Yq§U5'>'9D�(53!Q�Bf=l=H%!,�,-:T(+FHFS(+'93~=H(+:T,�')/b=?%V,T;V%!')=?')3ÔÏ�U+(#/�,L=?(5:<,�')/b=?%!,�KHB)R!(cBJ=?(+3VQ
=HK?B)3!FS(5=H(+'93�Ò�B)3!R{B)FHD�(+3VQ<%!'�³°:´B)3Yq�3�6!*LU+,L(wU+(+,t³}(#=?%!(53�=?%!,.,-3Y±),-U+');�,7')/�=?%!,7;!%!')=H'93
³&BI±9,T;�B)*2D),�=I ��u3ª=?%!,�*-')%!,-KS,-3Y=7�!KH,L:<FSFS=?KHB)%!U56!3!Qy;!KH'r*-,LFHFL¬�=H%!,�U+(5/�,�=?(5:<,7')/¿=?%!,�K?BkE
R!(+Bf=?(53!Q¢FSqrFÂ=?,-:µ(+FxQ)(5±9,L3_(53A=H%!,.UcB)�AFSqrFS=H,-:n�Yq�=?%!,76!3!*L,-KÂ=2B)(53�=uqy;VKH(+3V*-(+;VU+,.B)3!R{�Yq
%!'�³�/¾BfKb=H%!,�,-U+,L*L=HKH'93<,-3!,LKHQ)qTR!,�±>(+Bf=?,LF¿/�KS'9:Ó(#=?Fb'93>EGFH%!,LU+U�±fB)U+6!,}��,L=u³�,-,L3�B)�!FS'9KH�!(53!Q
=H%!,T±r(5KS=?6!B)Ub;!%!')=H'93�B)3VR�,-:T(5=S=?(+3VQy=H%!,TKH,IBfU�'93V,) �0x%!,©U+Bf=H=H,-K.4�6�B)3Y=?(#=uqË(+F7B)U+:T'9FÂ=
,®«!Bf*L=?U#q�Q9(5±),-3©�Yq £-í ¬r=H%!,�±r(5KS=?6!B)U�;!%!')=H'93´:T'9:T,-3Y=?6!:À*L'9:T;�'93V,-3Y=CBfU+'93!Q.=?%V,Z(+3V*-(#E
R!,L3Y=x,-U5,-*L=HKH'93´BJ«>(+FL¬>³}%!(5*2%©:<,-B)3!F¿=?%�Bf=�=?%!,i,-U5,-*L=HKH'93<=?K?BI±),-U+F&B¨R!(5FS=2Bf3!*-,iî©ô=ïð3ñ k £-íR!6VKH(+3VQ©=?%!,¢(53�=H,-KHB)*L=H(+'93� �d�'9KlB�Q9(#±9,-3ª*L'9%!,-KS,-3Y=7;�,-B)D~BJ=.3!'9KH:<B)U5(+�-,LR_,L3!,-KSQ)q[¶�(+3
=H%!,.;!%!')=H'93yFH;�,-*L=HKH6!:A¬!=?%V,7*L'9%!,LKH,-3V*-,¨U5,-3!Qf=?%y(+FxQ9(#±9,L3{�Yq

î�ô N)È´ÏÂ"9µJ¶�Ò¶�j ¥ Ï��! X8YÒ
(53�6!3!(#=?Fj')/ ïð�ñ  jd�KH'):á=H%!(+FPFH(+:T;!U5,&B)KSQ96!:T,-3Y=]'93V,CFH,L,-Fj=?%!Bf=j=?%V,C*-'9%V,-KH,L3Y=bQYB)(+3¨Q9'>,LF
U5(+3!,-B)KHU#qA=H'y�-,-KS'_BJ=l=?%!,¢,L3!R>Eu;�'9(53�=-¬eB�KH,-FS6!U5=l=H%�Bf=.(5Fl��'9KS3!,�'96V=.�Yq~=H%!,¢/�6!U+Ujs.ab�
*-B)U+*L6!UcBf=H(+'93Ç ©�t3!,<B)U+FS'{FS,-,LF¨=?%�BJ=7=H%!,´U5'�³&,LK�U5(+:T(5=t')3Ì*-KÂqrFS=2BfU¿=H%!(+*2D�3!,LFHF�(5:<;�'9FH,LR
�Yq�=?%!,i*-'9%V,-KH,L3!*-,lU5,-3!Qf=?%´RV,-;�,-3!R!F&6!;�')3´��')=?%´=H%!,Z,LU+,L*L=?KS'93´��,IBf:¦,L3!,-KSQ)q´B)3!R<=H%!,
;!%V')=?'93y,L3!,-KSQ)q9 ¿d�'9KxB©"kN¢£7¤k¥���,-B):�,L3!,-KSQ)qyB)3VR{B¢W�£7¤k¥�*-'9%V,-KH,L3Y=i;V%!')=?')3y=H%!,
*L'9%!,-KS,-3!*L,©U+,L3!Q)=H%Ì(+FT"�`¾@3:A¬P'9K�B)��'96V=¢v)g{6!3V(5=�*-,-U5U+Fl/�'9K7R!(cBf:<'93VR� �0x%!(+F�FH%!'�³}F
=H%�Bf=l=?%V,T*L'9%!,LKH,-3V*-,TU+,-3VQ)=?%§R!'r,-F.3!'f=.(+:T;�'9FS,¢B�;!K?Bf*L=?(5*IB)UPU+(+:T(5=i'93ª%!'�³�=H%!(+3~=H%!,
KHB)R!(cBJ=?'9KCFS%!'96!U5Ry��,f 

0x%!,l,uWÇ,L*L=?Fx'f/e:�6!U5=H(+;!U5,iFS*IBf=S=?,LKH(+3VQ¢B)KH,Z��,LFS=x;!KS,-FS,-3Y=?,LR_�Yq´FS%!'�³}(+3!Q�=H%!,t*-B)U+*L6>E
U+Bf=?,LR¢FH;�,-*L=HK?Bt/�'9Kj±fB)KS(+'96!FPK?B)R!(+Bf=?')K1=?%V(+*2D�3!,-FSFH,LF- b�u3TdP(+Q! f�! #"�8t(+FjFS%!'�³}3T=H%!,};!%!')=H'93
FS;�,L*L=?KS6!: /�')KxB´"�g no? Bf3!RyB©"�g n)p KHB)R!(cBJ=?(+')3>EuU5,-3!Q)=H%!FbK?B)RV(cBf=H'9K¿=H'¢R!,-:T'93!FÂ=?KHBf=?,Z=H%!,
,uWÇ,L*L=I ¢0x%V,A"Ig n)p K?B)RV(cBf=H'9KtFH;�,-*�=?KS6!:�(+FlFS*IB)U5,-RªR!'�³}3Ë��q§B�/¾Bf*L=?')Kt')/i"�g´=?'�/¾B)*L(+U#E
(#=2Bf=H,¨=?%!,�*L'9:<;!B)KH(5FH'93� ¢0x%V,<*-B)U+*L6!UcBf=H(+'93~B)FHFS6!:<,LF7B{8#Dp�=:�:M*-'9U5U+(+:<Bf=H'9KiU5'>*-Bf=?,LR
`9gT:µR!'�³}3!FS=HKH,-B):	')/b=H%!,�K?BfR!(cBf=H'9K- i0x%!,�U5'9FHFt(53_3!')KH:<B)U+(5�-,-R{(+3Y=?,L3!FH(#=uq{³}(#=?%_=H%!,
=H%!(+*2Df,-K�K?B)R!(+Bf=?')K-¬!BfF}³�,-U5U�B)Fx=?%!,.�!KS'YB)R!,L3!(+3!Q�')/1=?%!,.U5,L/ =},-RVQ9,�'f/P=?%V,7;�,IBfD�¬�(5FxR!6!,
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dP(5Q96!KS,��! #"�8V²�$&')U+U+(5:´BJ=?,-RA*-')%!,-KS,-3Y=l�!KS,-:TFHFS=HK?B)%VU+6!3!Q´FH;�,-*L=HKH6!:µ/�KH'9:µB_"-<�|�,LU+,-*®E
=HKH'93��,IB): Bf=�"kN§£7¤k¥	6!FH(53!Q§R!(+B):<')3!R�K?BfR!(cBf=H'9KHF¨')/}=u³&'ªR!( WÇ,LKH,-3Y=¢=H%!(+*2D�3!,LFHFH,LF- 
0x%!,�*IBfU+*-6VUcBf=H(+'93¢BfFHFH6V:<,LF&B78#Dp�Q:�:Ó*L'9U+U5(+:<Bf=?'9K�U+'r*IBJ=?,-RT`9gS:Ó/�KH'9: =?%!,}K?BfR!(cBf=H'9K-¬
B)3VRy=uqr;!(5*IB)U�±fB)U56!,-Fx/�'9Kx��,IBf:�,-:T(5=S=2B)3!*L,lB)3!RA*-KÂqrFS=2BfU�4�6�BfU+(5=uq) 

=H'�=?%V,Z,-3VUcB)KSQ9(+3!Q7')/�=H%!,Z;V%!')=?')3´��,IB):ÄFH;�')=&'93<=H%!,Z*L'9U+U5(+:<Bf=?'9K1/¾B)*-,�/�KH'9:À:�6VU5=?(5;!U+,
FS*IBf=S=?,-KS(+3!Q<')/]=?%V,¨,-U5,-*�=?KH')3~��,-B):n(+3A=?%!,�*-KSqrFÂ=2B)U1;!KH(5'9K�=H'©K?BfR!(cBf=H(+'93Ç x|�"�g no? R!(cBkE
:T'93!R©KHB)R!(+Bf=?'9K¿(+FZ"kvJ<>:¦=H%!(+*2D� ]0x%!,lQ)'YB)U�/�')Kiø<ù�úe��ûÄ(5F&=?'�KS6!3©³}(5=H%�*-KÂq>FÂ=2B)U5FC')/
=H%!(+*2D�3!,LFHF�(+3�=?%!,.KHB)3!Q9,�"�g�<>:�=?'<N)g�<>:A 
����\��wò �
$�Þ��o���fgÔó 	�h+���
�G=Z%�B)FtBfU+KH,-B)RVqy��,-,L3~FH%!'�³}3~=H%�Bf=t(53_'9KSR!,-K�=?'´B)*2%!(+,�±9,¢Bf;!;!KH,L*-(+B)�!U+,7*-')%!,-KS,-3Y=lQYB)(53
=H%!,{*LKSqrFS=?B)U�:�6!FS=<��,{'9KS(+,L3�=H,-R FH'�=H%�Bf=T=?%!,A*-')%!,-KS,-3Y=©;�,IB)D�F´B);!;�,IB)K�³&,LU+U}��,-U+'�³
=H%!,<,L3!RÌ;�'9(53�=- ©a]4�6�Bf=H(+'93��! N©=?%V,-3�(5:<;!U5(+,LFZ=?%�BJ=7=H%!,T'9KH(5,-3Y=2Bf=H(+'93Ë:�6!FÂ=7��,TFH6!*2%
=H%�Bf=¿=?%!,t*LKSqrFS=?B)U�:<'9:T,-3Y=H6!:ÄR!')=H=H,-R´³}(#=?%T=?%!,i��,-B):Ä:<'9:T,-3Y=H6!:Ä��,i')/w'9KSR!,-K�jÐ¥� 
öl(5±),-3yB ¤ ')/¿"kN�£�¤k¥�Bf3!R £ ')/¿"�g�¨V¤k¥<¬>=H%!(+F&KH,-4�6!(5KH,LF&=?%�BJ=C=?%!,t=u³�'�±9,L*L=H'9KHF}:�6!FÂ=��,T³}(#=?%!(53 "Ig9g�<¸Ä©')/&;�,LKH;�,-3!R!(5*-6!U+B)Kl=?'{,IB)*2%�'f=?%!,LK¨B)3VR�=?%!Bf=I¬e³}(5=H%!(+3�BAKHB)3!Q9,T')/
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B)3VQ9U+,LFZ')/b=?%!Bf=l'9KSR!,-KL¬Ç=?%!,¨*-'9%!,LKH,L3�=.;�,IBfD_FS³�,-,L;!F.'96V=l3V,IB)KSU5qA=?%!,¨/�6VU+U�K?B)3!Q),�(+3�¶
/�KS'9:�g�=?'A"9 Ci,L3!*-,f¬j=?'~%!B�±),�B_FÂ=2B)�!U5,<;V%!')=?')3���,-B):M³}(5=H%Ì=?%!,<*-'9%V,-KH,L3Y=�;�,-B)Dª;�'9FS(5=H(+'93!,LR
Bf=T=?%V,~KH(5Q9%Y=´,L3!,-KSQ)q9¬x=?%V,~B)3!Q)U+,A��,�=u³&,L,-3Ê=?%!,_(+3!*L(+R!,L3�=<,-U5,-*�=?KH')3���,-B): B)3!RÔ=H%!,
*LKSqrFS=?B)U}K?B)R!(+Bf=?')K¢:�6!FS=<��,_B)RGFS6!FS=?B)�!U+,y(53 FÂ=?,-;VF´')/tBË/�,L³ô<�KTB)3!RÔKS,-:<B)(+3¯FÂ=2B)�!U5,
Bf=�=?%!(5F�U5,L±),-U  ~^>(+3V*-,<=H%!,�B)3VQ9U+,T')/x=?%V,´(+3V*-(+RV,-3Y=���,IB):ó(5F��V«>,-R�YqË=?%!,´��,-B):<U5(+3!,
'9;>=?(+*LFPBf3!R¨=?%V,&;�'9FH(#=?(+')37'f/!=?%!,�;!%!')=H'93�*L'9U+U5(+:<Bf=?'9KL¬�B)U5U�B)R�FS6!FÂ=?:T,-3Y=?Fj:¨6!FS=1��,�:´BfR!,
�Yq§*2%�Bf3!Q9(+3VQy=H%!,¢'9KS(+,-3Y=?Bf=?(5'93§')/¿=?%!,¢*LKSqrFS=?B)U  ¢0x%!(5Fl(+F.B)*2%V(+,L±),-RË³}(5=?%ªB�;!KS,-*L(+FH(5'93
Q9')3!(+'9:T,L=H,-K´Ï¾FS%!'�³}3FH*2%!,L:´Bf=H(+*-B)U+U#qª(+3dP(5Q! w�! #"I��Òl³}%!(+*2%FS%!'96!U5R�;!KH'�±r(+RV,©:<'f=?(+')3
'93ËBf=tU+,IBfFS=�v©BJ«>,-FL �m�'f=2Bf=H(+'93§Bf��'96>=t=?%!,TB)�L(+:�6>=?%�B)UPBJ«>(+FÏõÌFS,L=HF.=H%!,¢'9KS(+,-3Y=?Bf=?(5'93
')/]=H%!,¢;�'9UcB)KS(+�-Bf=?(5'93{;VUcB)3!,f¬ÇKS')=2Bf=H(+'93VFtB)��'96V=t=H%!,�¬-ö�÷ç¬ùøTBJ«>,-FlFS,L=l=H%!,�B)3!Q9U5,¨')/]=H%!,
*LKSqrFS=?B)UCKH,LUcBf=H(5±),<=?'{=?%!,���,IB):A¬]B)3VRJ¶%÷È}Ë=HK?B)3VFHUcBJ=?(+')3!F�FS,-U5,-*L=¢=H%!,©;�'9FH(#=?(5'93Ì')/x=H%!,
��,IB):�FH;�')=l'93~=H%!,¢*-KÂqrFS=2BfU  �a]FÂ=?(+:<Bf=H,-Ft')/b=H%!,�B);!;!KS'I«V(5:´BJ=?,¨KHB)3!Q9,�Bf3!R§FS=H,-;ªFH(5�-,
/�'9Kx,-B)*2%A')/1=H%!,7BJ«>,-FiB)KH,.Q9(#±9,L3A(53y0PB)�VU+,l�! ON> 
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d1(+Q96!KS,l�! #"I�!²b^>*2%V,-:<Bf=?(5*7(5U+U56!FS=HK?Bf=H(+'93<')/P*LKSqrFS=?B)Ue:<')6!3Y=?,-Ry(53AQ)'93!(+'):<,�=?,-K
�u3Ô;VK?B)*�=?(+*L,yFH,L±),-KHB)Ui=?B)KHQ9,�=?F�3!,L,-RÔ=H'���,{:T'96!3Y=H,-RÎ(+3¯=?%!,AQ9'93!(5'9:T,L=?,LK- Î0x%!,

:T(+3!(5:�6!: KH,-4�6!(5KH,L:<,L3�=<(+F<B�RV(cB):T'93!RÎ*-KÂq>FÂ=2B)UÍ¬xB)3ÔB):<')KH;!%!')6!F<KHB)R!(+Bf=?'9KL¬CB)3VR�B
�!U+B)3!D� l�G=l(5FlB)U+FS'©R!,LFH(+KHB)�!U5,¨=?'©%!B�±),TB´FH*LKH,-,L3Ë=H'�FH%!'�³�=?%!,¨;�'9FS(5=H(+'93{')/b=?%!,���,IBf:
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ú�û%üyý þ ��� ü ��� ÿ´������� �Ç�I��� ýùü�� �
« %V'9KH(5�-'93Y=2BfUÇ=?KHB)3!FHU+Bf=?(5'93 EÂv)g¦:�:�� ± vfgM:�: gV Og>"Q:�:
q ±),-KÂ=?(+*-B)U�=?KHB)3!FSUcBf=H(+'93 EÂN)g¦:�:�� ± NfgM:�: gV Og>"Q:�:¬-ö ±),-KÂ=?(+*-B)UwKH'f=2Bf=H(+'93 E2"�g9g�:TK	� ± "Ig9g�:<K "�g�<�K¬ùø %V'9KH(5�-'93Y=2BfU�KH')=?Bf=?(5'93 E2"�g9g�:TK	� ± "Ig9g�:<K "�g�<�Kõ Bf�-(+:¨6V=?%�BfUÇKH'f=2Bf=H(+'93 E?"�g9g'&	� ± "Ig9g'& gV XgV"t&

0PB)�VU+,.�! ON>²bm�,L4�6!(+KS,-:T,-3Y=?Fx/�'9KxQ9')3!(+'9:T,L=H,-KxBk«V,LF

FS;�')=iB)3VR~B�FH;�B)KS,�RV(cB):T'93!R� ¿0x%!(5Fi:T,IB)3VF�,L(5=H%!,-K�:<')6!3Y=?(+3VQTFS'9:T,.=?B)KHQ),L=?F�'XW�E»BJ«>(5F
'93T=?%!,iB)�L(+:�6V=H%�B)U�;!U+Bf=?,�Ï¾B)F�(53T=H%!,lz{B)(+3!�}FS,L=?6V;�Ò�¬>'9K�%!B�±r(53!Q¨B7FH(õ«>=H%©BJ«>(5F¿=H'¨B)U5U+'�³
B¨=?B)KHQ9,�=xUcBfR!R!,-K�=?'¢FH(#=C(53!FH(5R!,Z=?%V,.B)�-(5:�6V=?%!B)U�;VUcBf=H,�ÏÍB)F&(+3©=?%V,Ï�)UcB)�|CiB)U+U�@ÊFH,�=?6!;�Ò® 
| Q9'93!(5'9:<,�=?,LK�³}(#=?%_=H%!,�KH,L4�6!(+KS,-R§;!KS,-*-(5FH(5'93~*IBf3~��,¨'9�V=2Bf(+3!,LR~*-'9:T:T,-KH*L(cB)U5U5q)¬�B)3!R
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D�(+3VR!Ft')/b;�'9UcBfKH(+�-Bf=?(5'93AB)KH,¨*-'93Y=?KS'9U+U5,-R~(53!R!,L;�,L3!R!,-3Y=HU5q{')/b'93!,�'f=?%!,LK-¬wB)3VR~=?'9Q9,�=?%!,LK
=H%!,Lq¢Q)(5±9,�B)*L*-,LFHFb=?'7B7:T'9KS,C*-'9:T;!U5,L=?,xFS,L=�')/�;�'9U+B)KH(5�IBf=H(+'93�'9�!FS,-KS±fB)�VU+,-F]=H%�B)3�³&'96VU+R
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��,.;�'9FSFH(5�!U+,Z³}(#=?%A'93!U#q©'93!,.'9KC=H%!,.')=?%V,-K- 

���]v9�]\ ��"%�f� �����]���#�f�i� "
0x%!,i±)BfU+6!,LF&/�'9K�=H%!,t,LU+,-*�=?KS'93���,-B):¦,-:T(5=H=?B)3!*L,-FCFS%!'�³}3A(53©01B)�!U+,i�! X8�B)KH,Z,-FS=H(+:<Bf=?,LF
��BfFH,-R¯6!;�'93=?%V,�;�B)K?Bf:<,�=?,-KSF�')/}=?%V,�*-6!KSKH,-3Y=T:<B)*2%!(+3V,©;!KH'GFS,-*L=H,-R¯=?'"kN~£7¤k¥B*Æ`�,Í 
0x%!,´R!,L��3V(5=?(5'93Ë')/},-:T(5=S=2B)3!*L,<6VFH,-R%V,-KH,´(+F.=?%!,<;!KH'rR!6!*�=¢')/C=H%!,´KL X:A XFL �³}(5RV=?%VF¨')/
=H%!,©��,IB):ó(+3�=?K?Bf3!FS±),-KHFS,�;�')FH(5=H(+'93ÌB)3!R�RV(5±9,LKHQ9,L3!*-,yBf3!Q9U+,f _@�,-*IBf6!FH,�FÂq>3V*2%!KH')=HKH'93
KHB)R!(cBJ=?(+')3Ê(+3!FS(+R!,~=H%!,ËB)*-*L,-U+,LK?Bf=H'9Ky'>*L*-6!KSF{:<B)(53!U5q (+3Ê=?%V,Ë%V'9KH(5�-'93Y=2BfUl;!UcB)3V,)¬i=H%!,
,L:<(#=H=2Bf3!*-,7±)BfU+6!,LFt(+3�¶ÌB)KS,�Q9,-3V,-K?BfU+U5qAU+B)KHQ9,LKi=H%�B)3~=?%V'9FH,¨/�')Ki}� l0x%V,�=u³&'©±),-KS=H(+*-B)U
��,-3!RVF&KH,L4�6!(+KS,-R</�')K¿�VKH(+3VQ9(+3!Ql=H%!,�"�N7£7¤k¥���,IB):Ó/�KS'9:�=H%!,iU5,L±),-U�')/Ç=H%!,ZBf*-*-,LU+,LK?Bf=H'9K
6!; =?'¯��,IB): %!,-(5Q9%Y={(53MY¢ 1ù�ù;Z R!'Î(+3!*LKH,-B)FH,§=?%V,ª±),-KÂ=?(+*-B)Ul,-:T(5=S=2B)3V*-,ªBFH:<B)U+U
B):T'96!3Y=´'k±),-Ky(5=HF<±fB)U56!,~(+3VFH(+RV,_=?%!,_:´B)*2%V(+3!,�§t=?%!(5F©,lW�,-*�=y%�B)F���,-,-3 (53!*-U56!R!,-RÔ(+3
*L'9:<;V6V=?(53!Q�=?%!,l±),-KS=H(+*-B)Uw,-:T(5=S=2B)3!*L,lFH%!'�³}3{(+3�01B)�!U+,.�! X8V 

0x%!,�U+')3!Q9(5=H6!R!(53�B)Uw,-:T(5=S=2B)3V*-,�')/b=H%!,¢��,-B):	(5Ft(+:T;�'9KS=?B)3Y=tB)Fl(#=t(5FZ=?%!,¢U5(+:T(5=H(+3!Q
/¾B)*�=?'9Kb(53´R!,�=?,-KS:<(53!(+3VQ.=H%!,�6!U5=H(+:<Bf=?,x,L3!,-KSQ)qTKH,-FS'9U+6>=?(+')3<')/�=?%!,�=2B)Q)Q9,-KL j0x%!,ZRV,-FH(5Q93
Q9'9B)Ub')/}g#D#"kÅ�;!%!')=H'93�,L3!,-KSQ)qÌKS,-FS'9U+6V=H(+'93�(+F.³&,LU+U¿:´BJ=?*2%!,LRÌ=?'_=H%!,´,L3!,-KSQ)q�FH;!KS,IB)R
,®«V;�,-*�=?,LR{/�'9KC=H%!,������� �¡´��,-B):�Bf=7"kN¢£7¤k¥T 

0x%!,l;!U+B)*-,i³}%!,-KS,t=?K?Bf3!FS±),-KHFS,.,-:T(5=H=?B)3!*L,Z;!U+B�qrF}B¨*LKH(#=?(+*-B)U�KH'9U5,Z(+FCBf=&=H%!,l;!%!')=H'93
*L'9U+U5(+:<Bf=?'9KL �d�')KZ'9;V=H(+:�6V:µ,uWÇ,L*L=H(5±9,L3!,-FSF�(53~*-')U+U+(5:´BJ=?(+')3�(5=t(5Ft(+:T;�'9KS=?B)3Y=i=H%�Bf=Z=H%!,
±r(+KÂ=?6�BfU�,LU+,L*L=?KS'93~��,IB):nFS;�')=tBf=Z=H%!,¨*L'9U+U5(+:<Bf=?')KC;�')FH(5=H(+'93A��,�B)FtFS:´BfU+UeB)Fi;�'9FSFH(5�!U+,f 
0x%!,7,-U5,-*�=?KH')3{��,IB):�RV'>,LF�3V')=iB)*L=H6�B)U+U#q©KS,IB)*2%A=?%!,7;!%!')=H'93A*-'9U5U+(+:<Bf=H'9K-¬r��,L(+3!Q���,-3Y=
(53�=H'�=H%!,¿R!6!:T;��Yq.=?%!,b=2BfQ9Q9,-Ke:<B)Q93!,�=�FH%!'9KÂ=?U#q7Bf/ =?,LKe=H%!,&KHB)R!(+Bf=?'9KL e@&6V=1*-'93VFH(+RV,-KH(53!Q
=H%!,�'9;V=H(+*LFt')/b=?%!,¨,-U+,L*L=HKH'93§��,IB):�B)Fl(#/]=?%!,¨=?B)Q9Q9,LKtR!(5;�'9U5,7³�,-KS,¢FS³}(#=?*2%!,LR�'XW1¬�=H%!,
,LU+,-*�=?KS'93���,IB): Bf=j=H%!,CK?BfR!(cBf=H'9K�*IB)3¢��,C;!KS'�FS,-*�=?,-R�/�')KS³&B)KHR�=H't/�'9KH:�Bi±r(+KÂ=?6�BfU>(5:´B)Q),
'93Ë=?%!,<*-'9U5U+(5:´Bf=H'9Kt,L3�=HK?B)3V*-,©;!U+B)3!,f A0x%V,´;�'9FH(#=?(+')3ÌB)3VR�FH(5�-,T')/C=?%V(+F�±r(5KS=?6!B)UbFH;�')=
R!,�=?,LKH:T(+3!,LF�=?%!,yR!,���3!(5=H(+'93'f/ZgX&�,L:<(5FHFS(+'93¯B)3VQ9U+,´/�')K�=?%!,�;!%V')=?'93VF- �G/�=?%!(5F¢FH;�')=
(5F¨FH:<B)U5U�*L'9:<;!B)KH,LR�=?'_=H%!,�*-'9U5U+(5:´Bf=H'9K.B);�,-KÂ=?6!KS,�B)3!R(5F�*-'9KSKH,L*L=?U#qÌ*L,-3Y=?,LKH,LRÎ=H%!,-3
=H%!,i�VKH,-:TFHFÂ=?KHB)%!U+6V3!Q¨;!%V')=?'93VF&')/eB7Q9(5±),-3<,-:T(+FHFS(+'93<B)3!Q)U+, BË(53�=H,-KSFH,-*�=&=H%!,i,L3Y=?K?Bf3!*-,
;!U+B)3!,y')/i=?%!,{*-'9U5U+(+:<Bf=H'9K�(53ÔBª³&,LU+UõEuR!,���3!,-R KH(53!Q�'f/tK?BfR!(+6!F�CDBá*-')3!*-,L3�=HKH(5*A³}(#=?%
=H%!,{*L'9U+U5(+:<Bf=?')K¢B);�,-KS=H6!KH,f¬&³}%!,LKH,2C (+F�=?%!,AR!(+FÂ=2B)3V*-,_��,L=u³�,-,L3�=?%!,{K?B)RV(cBf=H'9KTB)3!R
=H%!,�*-'9U5U+(+:<Bf=H'9K},-3Y=?KHB)3!*-,�;!U+B)3!,f ¢�u3ª=H%!(+Ft³&BIqËB�*-'9U5U+(+:<Bf=H'9K}')/&RV(cB):T,L=H,-K+xA;�B)FHFS,-F
'93VU5qª=?%!')FH,©;!%V')=?'93VF�')/x,L:<(5FHFH(5'93B)3VQ9U+,BFEôx)k9N�C_ _�G/}%!'�³�,L±),-K¢=?%!,´FH(+�L,´')/x=H%!,
±r(+KÂ=?6�BfU�FS;�'f=t(+Fi*-'9:T;�B)KHB)�!U5,.=H'©'9K�UcB)KSQ9,-K}=?%!B)3_=?%V,¨*-')U+U+(5:´BJ=?'9KxBf;�,LKS=?6VKH,¨=H%!,-3_=H%!,
KS(+3!Q�(+:<B)Q9,Z')/P;V%!')=?')3!F}')/]B¢Q9(#±9,-3A,-:T(+FSFH(5'93AB)3!Q9U5,$B�(+F}FH:T,IB)KS,-RA'96V=-¬�FH'�=?%�Bf=x=H%!,
,uWÇ,L*L=l')/b*L'9U+U5(+:<Bf=?(5'93�(+FiFH(5:<;!U#q�=?'©KS,-R!6V*-,�=?%V,�(+3Y=?,L3!FH(#=uq_'f/]=?%!,���,IBf:��!6>=l3!')=i=?'
,L3!%�B)3!*L,7=H%!,.*-'9%V,-KH,L3Y=Z*L'9:<;�'93!,L3Y=I {i'f=?,y=?%�Bf=�=H%!(+F<B)3�B)U#qrFH(+F�R!'r,-FT3!')=<;!U+B)*-,AB)3Yq¯FH;�,-*L(5��*{U+(5:<(#=?F¨')3 =?%V,{FS(+�-,A')/
=H%!,_��,IB): Bf=T=?%!,_K?B)R!(+Bf=?')K- Ã0x%!,~��,IB): FH;�')=´*IB)3 B)3VR�FH%!')6!U+R���,_U+B)KHQ),-K�=?%!,LKH,
=H'�(+3!*LKH,-B)FH,_=H%!,_U5(5/�,�=?(+:T,y')/l=?%V,_*-KÂqrFS=2BfUt��,�=u³&,L,-3 FH;�')=�:T'�±9,LF- îd�'9KT=?%!,ª^>�e|�$
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*L'9%!,-KS,-3Y=1�!KH,L:<FSFS=?KHB)%!U56!3!Q�FH'96!KS*-,¿=?%!,¿��,-B): FS;�')=1Bf=e=H%!,�KHB)R!(+Bf=?'9K�³&B)F1B)��'96V=PNK:�:
KL X:A XFL 5¬!/�'r*-6VFH,-R{R!'�³}3{=H'´By"R:�:�K- p:A XFL !±>(5KS=H6�B)UwFH;�')=iBf=}=?%V,�;!KS(+:<B)KSq´*-'9U5U+(5:´Bf=H'9K
;�'9FH(#=?(5'93!,-Ryo>"Q:�R!'�³}3!FÂ=?KS,IB):n')/�=?%!,.KHB)R!(cBJ=?'9KL 

0x%!,�FH6!;�,-KS(+'9Kb,L:<(#=H=2Bf3!*-,}*2%�B)KHB)*L=H,-KS(+FS=H(+*LF¿'f/Ç=?%V,t������ 1¡���,IB):ÓB)U+U5'k³Î=?%V,�=HK?B)3!F»E
±),-KHFS,©R!(5:<,L3!FH(5'93!F.=?'~��,<FS'9:T,L³}%�Bf=¨FH:<B)U+U5,-Kl=?%!B)3Ì=?%V(+F./�'9K7=H%!,|Y¢ �ù�ùSZóFH'96VKH*-,f¬
:T'9KH,�FH'¨(+3´=H%!,i±),-KS=H(+*-B)U�=H%�B)3´=H%!,Z%!')KH(+�L'93Y=2B)U�R!(5:<,L3!FH(5'93� P0x%V,tR!(«W�,-KS,-3!*L,t��,L=u³�,-,-3
=H%!,Z%!')KH(+�L'93Y=2B)U�B)3!R<±9,-KÂ=?(5*IB)U�,-:T(5=S=2B)3!*L,Z')/Ç=?%!,.�Ç���� �¡���,IB):¦(+:T;!U5(+,-Fj=H%�Bf=&:´B)D�(53!Q
=H%!,ZFS;�')=�KH')6!3!R©BJ=�=H%!,ZKHB)R!(cBJ=?'9Kb(+:T;!U5(+,-FbBf3´,-U5U+(5;V=?(5*IB)Ur±>(5KS=H6�B)U�FH;�')=&Bf=�=H%!,Z*L'9U+U5(+:<BJE
=H'9K-¬eB)3VRÎ¶�ü ¸2·�¶)·�¼È2-Ñ) ��G=.(+FlR!(#½T*-6!U#=t=?'y*-')3!FS=HKH6!*�=¨B�*L'9U+U5(+:<Bf=?'9Kx³}(#=?%ËB)3ª,-U5U+(+;>=?(+*-B)U
B);�,-KÂ=?6!KS,)¬>FH'¨=H%!,t*2%!'9(5*-,�³CB)F&:´B)RV,i=?'�:´BfD),Z=H%!,i±r(+KÂ=?6�BfU�FS;�')=&KH'96V3!R� ]0x%!(5F&(+Fb³}%Yq
=H%!,.��,-B):�FH;�')=}'93y=?%V,7KHB)R!(+Bf=?'9K&(+F}B)FÂq>:T:T,L=?KS(+*f 

dP(5Q96!KS,��! #"�WV²�$&')%!,-KS,-3Y=l;!%!'f=?'93~FS;�,L*L=HKH6!:µ/�'9K�=H%!KH,L,�R!( WÇ,LKH,-3Y=i±)BfU+6!,LFZ')/]=H%!,¨,LU+,-*®E
=HKH'93���,IB):¦=?KHB)3!FS±),-KSFH,7,-:T(5=H=?B)3!*L,) j0x%!,.%!')KH(+�L'93Y=2B)UjÏ¾FS%!'�³}3{'93©=H%!,l;!U5')=®Ò&Bf3!R©±9,LKÂE
=H(+*IBfUw,-:T(5=H=?B)3!*L,-FiB)KH,�B)FHFS6!:T,-R_=H'´FH*-B)U+,.=?')Q9,L=H%!,-KL x|�8#Dp�T:�:�*-')U+U+(5:´BJ=?'9KCU5'>*-Bf=?,LR
`9g¦:�/�KH'): =?%V,7KHB)R!(+Bf=?'9K�³CB)F�6!FS,-R{/�')KC=?%!(5Fx*IB)U5*-6!U+Bf=?(5'93� 

dP(5Q96!KH,l�V 5"�W¢FS%!'�³}Fi%!'�³ =H%!,.*-'9U5U+(5:´Bf=H,-R<;!%!')=H'93{FS;�,L*L=HKH6!:�R!,L;�,L3!R!Fi6!;�')3y=H%!,
=HK?B)3!FÂ±9,LKHFH,l,L:<(#=H=?B)3!*-,�')/�=H%!,t,LU+,-*�=?KS'93©��,IB):A j0�'¨Q9,L3!,-KHBf=?,Z=H%!(+F�;!U+'f=¿=H%!,t(53!*-KS,IB)FS,-F
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(53Ê,-:T(5=H=?B)3!*L,~³&,LKH,ËFH(+:T;!U#qÎ=HK?B)3VFHUcBJ=?,-R (53�=H'ÎB)3 (+3!*LKH,IBfFH,-R ±r(+KÂ=?6�B)UZFH;�')=yFH(5�-,ª'93
=H%!,<*L'9U+U5(+:<Bf=?')K- �0x%!(+F.³&B)F¨R!')3!,<��,-*-B)6!FS,©(5=l³&B)F�BfFHFH6V:<,LRÌ=?%�BJ=�=H%!,<FS;�'f=¨FS(+�-,T')/
=H%!,<,LU+,L*L=?KS'93Ì��,IBf:M'93Ë=H%!,TK?B)R!(+Bf=?')K-¬�B)U+KS,IB)R>qª*-U+')FH,¢=?'~N :�:MK- p:{ pF- #¬P*-B)3!3!'f=¨��,
/�6!KÂ=?%!,LKC(+3>ò�Bf=?,LRyB)3!R�FÂ=2BIq�*-')3�=?B)(+3V,-R©³}(5=H%!(+3<=?%!,lU5(+:T(5=?Fb')/e=H%!,t*-KÂqrFS=2BfU  >. %!,L3y=H%!,
±r(+KÂ=?6�BfU¿FS;�'f=�FH(5�-,<��,L*-'9:T,-F�*L'9:T;�B)K?Bf�!U+,¢³}(5=H%Ì=?%V,´*-')U+U+(5:´BJ=?'9KlBf;�,LKS=?6VKH,´=H%!,-3Ì=H%!,
*L'9U+U5(+:<Bf=?(5'93<(5FxKH,L3!R!,-KS,-R{(+3!,uWÇ,L*L=?(#±9,f¬�Bf3!R�=?%!,.;!%!'f=?'93AFH;�,-*�=?KH6V:nB)3!RA;�'9U+B)KH(5�IBf=H(+'93
KS,L±9,LKS=¿=?'l=?%V,-(+K]6V3!*-'9U5U+(5:´Bf=H,-R�±fB)U56!,-FL P0x%!,LKH,�(+F¿B)3!')=H%!,-K]*L'93!3!,L*L=H(+'93T��,�=u³&,L,-3´/�'r*IBfU
FS;�')=<FH(5�-,AB)3!R ��,-B):�,-:T(5=S=2B)3V*-,�=?%�BJ=´(5FT*L'93!3!,L*L=H,-RÔ³}(#=?% =H%!,AKH,-4�6!(5KH,L:<,L3�=T=?%!Bf=
B)U5U&,LU+,-*�=?KS'93!F�,-3Y=?,LK¢=?%!,yK?BfR!(cBf=H'9K¢Bf=¢=H%!,�F?Bf:<,y(+3V*-(+RV,-3!*L,yB)3!Q9U5,©³}(5=?%KS,-FS;�,L*L=T=?'
=H%!,y;!UcB)3V,-FT')/i=H%!,A*-KSqrFÂ=2B)UÍ Ô\]K?Bf*L=?(5*IB)U5U5q)¬b=H%!,AR!(5±),-KHQ),-3!*L,{R!'r,-FT3!')=T�!KS'YB)R!,L3Î=H%!,
*L'9%!,-KS,-3Y=};�,IB)D<;!KH'�±r(+R!,LR�=?%�Bf=C(5=C(5FCD),L;V=���,LU+'�³ =?%!,l:T'9FHB)(+*iFH;!KS,IB)Ry')/e=?%V,l*-KSqrFÂ=2B)UÍ 
|µ*-'93VFH,-KÂ±fBf=?(#±9,{±fB)U56!,�/�'9K�=?%!,{B)U+U5'�³CB)�VU+,yB)3!Q)6!UcB)K�R!(#±9,LKHQ9,L3!*-,HGª(53Î=H%!,_,LU+,L*L=?KS'93
��,IB):�Bf=l=?%!,�KHB)R!(cBJ=?'9KZ³�'96!U5RË=H%!,-3Ë��,´Nfg|<OÄ~ ¢0PBfD),-3Ë=?'9Q),L=?%V,-Kl³}(5=H%ÌBAv)g9g¦<>:
KL X:A XFL �FH;�')=1FH(+�L,&BJ=�=H%!,b/�'>*L6!F-¬J=?%!(5F�U5,IB)RVF�=H'ZB)37,-:T(5=S=2B)3V*-,b')/�"Ig
:�:¿r <¸Ä}Bf=¿"kN}£�¤k¥T 
0x%!(5F}*-'9KSKH,-FS;�')3!R!Fx=?'�=?%!,.6!;V;�,LK�*L6!KS±),�(53AdP(+Q! >�! #"�WV 

���]v9�wv �[g�"%�O��$3	��c��"b�f� �Ô���i"JIQ������ �
0�K?B)3VFHUcBJ=?(+3VQ~=?%!,y��,IB): ,L:<(#=H=?B)3!*-,�(53Y=?'ªK- p:{ pF- j±fB)U56!,-F�/�')K�=?%!,y��,IB): KHB)R!(56!FTB)3!R
R!(#±9,LKHQ9,L3!*-,¢KS,-4�6!(+KS,-FZ=H%!,�D�3!'�³}U+,LR!Q9,�'f/]=?%!,3K/�6!3V*L=?(5'93~')/]=H%!,¨=HK?B)3!FS;�')KS=lU5(+3!,7��,®E
=u³�,-,L3Ë=H%!,�B)*-*L,-U5,-K?BJ=?'9KlBf3!R§=?%!,¢KHB)R!(cBJ=?'9KL¬ÇR!,���3!,-R�B)Ft=H%!,¢K?Bf=H(+'©'f/¿=H%!,¢��,IB):µFH(5�-,
=H'T(#=?F}B)3VQ96!UcBfKCR!(5±),-KSQ9,-3!*L,) 

0x%!,t;VKH,-U5(+:T(+3�BfKSq�');V=?(5*-F&RV,-FH(5Q93�*Æ`�,�')/w=?%V,+Y¢ �ùrù|ZÀ��,-B):ÄU+(53!,�Ï�FH,L,t0PBf�!U+,��! X8YÒ
(5F&FH%V'k³}3y(53©dP(5Q! ��! 5"�[> ]0x%!,t%!')KH(+�L'93Y=2B)U�B)3!R©±),-KÂ=?(+*-B)U���,�=2B¨/�6!3!*�=?(5'93!FCBfKH,tFS%!'�³}3�(+3
=H%!,�6!;!;�,-KZB)3!R§U5'k³�,-Ki;�B)3!,LU+FL¬ÇKH,LFH;�,-*�=?(5±),-U#q9 .@&,�=u³&,L,-3ª=?%!,7=u³&'�;�Bf3!,-U5Ft(+F�FH%!'�³}3ËB
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"1: ')/e*-'93V*-KH,�=?,tFS%!(+,LU+R!(53!Q�³}(5U+U���,t3!,-,LR!,-RyFS6!KHKS'96!3!R!(53!Q¨=H%!,t*-')U+U+(5:´BJ=?'9Kj,L3!*-U5'9FH6VKH,
=H'TFS%!(+,LU+R�=?%V,7%!B)U+UÇ/�KS'9:�,L3!,-KSQ9,L=H(+*.3!,L6V=?KS'93!F- . (5=H%©KH,LQYB)KSR©=?'¢%�B)�-B)KHRVFxB)FHFS'>*L(cBf=H,-R©³}(#=?%©=?%V,lB)*-*L(+R!,L3Y=2B)U�/¾B)(+U56!KH,�')/���,-B):¦U+(+3V,
,LU+,-:T,-3Y=HFi'9K}*L'93Y=?KH')U+F-¬�=H%!,7/�')U+U+'�³}(53!Q¢:<,-B)FH6VKH,-F}³�,-KH,�KH,L*-'9:T:<,L3!R!,LR_(+3y=?%V,¡(l,-U5U+,LK
FÂ=?6!RVqU*po�,xB)3!R¯%�BI±),���,L,-3¯(+3!*L'9KH;�'9KHBf=?,LR(+3Y=?'_=H%!,7Y¢ �ùrùÂZ R!,LFH(+Q)3� ª0x%!,�R!(+;�'9U5,
FÂ=?KH(53!Q{=H%�Bf=¨��,L3!R!F¨=H%!,©,-U5,-*�=?KH')3���,-B):ó6!;Ì=H'k³&B)KSR!F¨=?%V,©FH6!KÂ/¾B)*-,</�KH'9:�=H%!,©��,-U+'�³
Q9KS'96!3!RªBf3!R§=?%!,L3Ë��,-3VR!Fl(5=Z��B)*2D~%!')KH(+�L'93Y=2B)Ue³}(+U5U1��,¢*-')3!3!,-*�=?,LR�(53~FH,LKH(+,LFlFH'�=?%!Bf=
/¾B)(5U+6!KS,�'f/&B©:<B)Q93V,L=tFS6!;!;!U#q~'9KZ*-6!KSKH,-3Y=7*-')3�=HKH'9U1,-U5,-*L=HKH'93V(+*-FZ*IB)3!3V')=.KH,LFH6!U#=l(+3_=H%!,
��,IB):���,-(53!QTFS=?,L,-KS,-R~(53�=H'T=H%!,7*-,-(5U+(53!Q¢')/P=H%!,.=2B)Q9Q),-K��!6!(+U5R!(+3VQ! b0x%!,¨;�'�³&,LKiFS6!;!;!U#q
/�,L,-R!(53!Q�=H%!(+FbFS=HKH(53!Q¨')/Ç:´BfQ93!,L=HF¿³}(5U+U���,i;VKH')=H,-*L=H,-R©�Yq<B�:T,L=H,-K¿KH,LUcBIq¢=?%�BJ=&FS%r6>=?F&'�W
(#/¿=H%!,¢*-6VKHKH,L3Y=7±fB)KS(+,LFt/�KH'9:�(5=?FZR!,-FS(+KH,LRË±fB)U56!,�'96>=?FH(5R!,�B�;!KH,LR!,L�!3!,-RË=?'9U5,-K?Bf3!*-,f �|
FS(+:T(+UcBfK�:T,L=H,-KjKS,-U+B�q7³}(+U5UVBfU+FH'Z��,C6VFH,-RT'93�=H%!,C;�'k³�,-KbFS6!;!;!U#q¨')/�=H%!,C=2B)Q)Q9,-K1:´B)Q)3!,L=- 
|i3´,-U5,-*�=?KH')3´��,IB):À*L'9U+U5(+:<Bf=?'9K�³}(5=H%´B.�!6!KS3>EG=H%!KH'96VQ9%´:T'93!(#=?'9Kj³}(5U+U!��,iU5'>*-Bf=?,LR+FS6VFS=
6!;VFS=?KS,IB):ó')/�=?%!,TK?BfR!(cBf=H'9Kt=?'{;!KH,�±9,L3�=�B{:T(+F»EuFS=H,-,LKH,-RË��,IB):�/�KS'9:M6!FH(53!QAK?B)R!(+Bf=?')K
FS6!;!;�'9KS=�FÂ=?KH6V*L=?6VKH,-F<B)F�B~�!KS,-:TFHFÂ=?K?Bf%!U+6!3VQª=?B)KHQ),L=I Ì\1,LKH:<B)3!,-3Y=T:<B)Q93!,�=?F�³}(+U5U&��,
U5'>*-Bf=?,LR (53Î=H%!,{6V;!FS=HKH,IBf: KS,-Q9(5'93 'f/Z=?%V,{;!%V')=?'93 ��,-B): U+(53!,©=?'���,L3!R�B)3 ,-KSK?B)3Y=
,LU+,-*�=?KS'93Ê��,-B): (53Y=?'�=?%V,§Q9KH'96V3!R (+3Ô=H%!,§*IB)FS,§=?%�Bf=©��,-B): (5F©;!KH,LFH,L3�=A³}%!(5U+,{=H%!,
=?B)Q9Q9,LK�:<B)Q93!,�=&(5F�'�WP ]|i3©,-:T,-KSQ9,-3!*�qT��,-B):ÄFS=?');©³}(+U+U���,Z(53!FS=?B)U+U5,-RT(+3T=?%!,i��')=S=?'9:
')/w=H%!,l;!%!'f=?'93���,IB):¦U+(53!,i=H'¢*IBf=H*2%�=?%!,t,LKHKHB)3Y=}��,-B): RV,Lò�,L*L=?,LR{�Yq<=?%!,l;�,-KS:´B)3V,-3Y=
:<B)Q93!,�=?FL P�G=]³}(+U5U>��,x,-4�6!(5;!;�,-R�³}(5=?%�Bl*L6!KHKS,-3Y=b:<')3!(5=H'9K1=H'7FS%�6V=bR!'�³}3T=H%!,x;!KS(+:<B)KSq
��,IB):óBf3�qª=H(+:T,¢,-U+,L*L=HKH'93!F¨B)KH,TFH,L3!FH,LR(+3ª=?%!,T;!%!'f=?'93���,-B):MU+(53!,) ©�u')3Ì*2%�B):¨��,LKHF
U5'>*-Bf=?,LR6!;!FS=HKH,-B): ')/}=?%V,A;V%!')=?')3Î*L'9U+U5(+:<Bf=?')K-¬1B)3!RÎB)U+FS'ªBf=¢=?%V,�,-3Y=?KHB)3!*-,y=?'~=H%!,
;!%V')=?'93A��,IB):�R!6V:<;A��,L%!(+3VRA=H%!,�,®«>;�,LKH(+:T,-3Y=-¬�³}(5U+U�:T'93!(#=?'9KC=H%!,.=?')=?B)UÇò�6>«{(53y=H%!,
;!%V')=?'93y��,IB):�B)3!RAFH%�6V=i'XW~=?%V,7��,IBf:�(5/e=?%V,.ò!6>«y,�«>*L,-,-RVFtB�F?Bf/�,l±fB)U+6V,) 

ã~äÂã íT;1UVUTéIïWU �YXÌëtêI�>�bè�= ëÕ�Pë+�
���y����� P�¡"%�%�[ZÏ� �!�3��	��i�
0�'�F?Bf=H(+FS/ qT=?%V,73V,-,-RVF�'f/�=H%!,�ø<ù�úe��û ;!%YqrFH(+*LF};!KH'9Q)K?B):A¬>=H%!,t=2B)Q)Q9,-R�;!%V')=?'93yFS;�,L*�E
=HKH'9:T,L=H,-KxFH%V'96!U+Ry:T,-,�=�=H%!,l/�'9U+U5'�³}(+3!Q�FS;�,L*-(#��*IBf=H(+'93VF-²
") i\]%!'f=?'93y,-3V,-KHQfqyR!,L=H,-*L=H(+'93y/�KH'):�[)gYÅÀ=?'´[9v9ÅÄ')/jÈ}É}³}(5=?%y,L3!,-KSQ)qyKH,LFH'9U56V=?(5'93
'f/]B)��'96V=ig#D#"kÅ�K- p:A XFL x\1,LKH*-,L3Y=2B)Q9,LFtKH,�/�,-K}=?'T=?%!,7;!KH(5:´BfKSq©��,IBf:�,-3!,LKHQ)q{È}É�¬
(Í X,f 7ÐHg#D#"kÅ�Ñ�:<,-B)3!Fl"kNmÀ°¤k¥À,-3!,LKHQ)qyKS,-FS'9U+6V=H(+'93©/�')K}BA"kN¢£7¤k¥Ó��,-B):{ 

Nr �|áR!,�=?,L*L=?')KiFÂq>FÂ=?,L:n³}%V(+*2%~BfU+U+'�³}F}B�*-'96V3�=H(+3!QTK?BJ=?,7')/]Bf=}U5,IB)FÂ=ZvT÷�"�g�\i,LU+,-*®E
=HKH'93VFx;�,LK�FS,-*L'93!R_;�,-K�g#D#"kÅÄ'k±),-K}=?%!(5FxK?B)3VQ9,.')/P;V%!')=?')3A,L3!,-KSQ9(+,LF- 
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8> �|i3ªB)R!R!(#=?(5'93�B)Ue*IBf;�B)�!(5U+(5=uq�/�')KZ;!%!'f=?'93§,L3!,-KSQ)q_RV,L=?,L*L=H(+'93~/�KS'9:�N)v9Å�=H'�o9gYÅ
'f/jÈ}ÉI¬!³}(5=H%yU+,-FSF}FS=?KS(+3!Q),-3Y=�KH,-FS'9U+6>=?(+')3yB)3!RA*-'96!3Y=�K?BJ=?,.KH,L4r6V(+KH,L:<,L3Y=?F. 

�V �| 4�6�B)R!KS6!;�')U+,�:<B)Q93!,�=~��,L=u³�,-,L3�=H%!,�K?BfR!(cBf=H'9K{B)3!RîR!(5;�'9U5,�FS;�,L*L=HKH'9:T,L=H,-K
³}%V(+*2%Ô(5:´BfQ9,-F�=H%!,{��,IBf:�FH;�')=´')3 =?%V,{KHB)R!(cBJ=?'9K¢'93Y=H'�BªU+(+3V,A')3Î=H%!,A/�'r*IBfU
;VUcB)3!,f l0x%!(+Fi/�,IBf=H6!KH,�:<B)Df,-Fl(5=Z;�')FHFH(5�!U+,7=?'�,L3�±r(5FH(+')3~=?%!,�6VFH,¢')/b/�'r*IB)U�;!UcBf3!,
*L'96!3Y=?,LKHF¨³}(#=?%Ë=u³&'fEGR!(+:T,-3VFH(+')3�B)U]KH,-B)R!'96>=I¬P³}(#=?%�³}%V(+*2%�'93V,´*-')6!U+R�,-3!%�Bf3!*-,
=H%!,_=?B)Q9Q9(53!Q�,L½T*L(+,-3V*Lq�'f/7=H%!,~FS'96!KH*L,) d�'>*-B)UZ;!U+B)3!,{R!,L=H,-*L=H'9KHF�³}(#=?%�=u³�'fE
RV(+:T,-3!FS(+'93�BfUCKH,-B)R!'96V=©B)KH,A*-')3!FH(5R!,-KS,-RÊB)F´B�;�'9FHFS(+�!U5,y6!;!Q9KHB)R!,_��,Lq)'93!RÔ=H%!,
�!B)FH,LU+(+3V,TRV,-FH(5Q93Ë;!KH,LFH,-3Y=H,-R(+3ª=?%V(+F.*2%�B);V=H,-KL ©|Z3YqË(+:T;!KH'�±),-:T,-3Y=?F.'9�V=?B)(+3V,-R
6VFH(+3VQ_=?%!(5F7=H,-*2%!3V(+4�6!,©³�'96!U+RÌ��,©'�±),-K¢B)3VRB)��'k±),´=?%V,©;�,LKS/�'9KS:´Bf3!*-,T��Q96!KS,-F
;VKH,-FS,-3Y=?,LR_(53y=H%!(+FxKS,-;�'9KS=- 

0x%!,¢FÂq>FÂ=?,L:	R!,LFH*-KS(+��,-Rª��,-U+'�³.¬���B)FH,LR§'93ªB´KS'>'9:¢EG=H,-:T;�,LK?Bf=H6!KH,7R!,LFH(+Q)3�¬Ç:T,-,�=?F
B)U5Ub')/C=?%V,-FH,�*LKH(#=?,-KS(cBV y0x%!,´'9;V=?(5'93Ì'f/�B{FH6V;�,LKH*-')3!R!6!*�=?(+3VQ§R!,-FS(+Q93Ì³&B)F¢BfU+FH'{FS=H6!R>E
(5,-R� b. (5=?%<B.FH6!;�,-KS*-'93!RV6!*L=H(+3!Q�:´B)Q)3!,L=-¬�=H%!,}FH;�,-*�=?KH'):<,�=?,-K¿*-')6!U+RT'9;�,-K?BJ=?,�Bf=¿:�6!*2%
%!(5Q9%!,LK.�!,-U+RVF-¬�'XWÇ,LKH(53!Q�=?%!,T;�')FHFH(5�!(+U5(5=uq{')/CFS'9:T,TFS;�B)*L,´F?BI±r(+3VQ9F.(+3ª=?%!,TFH(5�-,�')/&=H%!,
=?B)Q9Q9,LKZ/�'>*-B)UP;VUcB)3!,�B)KHKHB�q~B)3!RªUcBfKHQ9,LKZ%!,-B)R>EuKS'>'):µ/�'9Ki/�6V=?6!KS,¢;�')FHFH(5�!U+,¨,-3!,LKHQ)q§6V;>E
Q9KHB)R!,LF¨��,Lq9')3!R�"kNA£�¤k¥< y|i3Ì(+KS'93�q)'9D),´R!,-FS(+Q93Ë³CB)F7/�'96!3!R�³}%!(+*2%Ì³�'96!U5RÌ*LUcB):T;
=H%!,.v^]���,LU+R©FS6V½T*-(5,-3Y=?U#q<=H'�:´BfD),Z(#=C;�'9FHFS(+�!U5,�=H'�'9;�,-KHBf=?,i3!'9KH:<B)U�;!%!')=H')=?6V��,LFC'93
=H%!,�3!,-B)KH�Yq_=?B)Q9Q9,LKi/�'r*IB)U1;!UcBf3!,) ÏC�'k³�,L±),-KL¬1BfFtFH%!'�³}3ª��,-U+'�³.¬�K?Bf=H,�*-'93VFH(+RV,-K?BJ=?(+')3!F
KS,-4�6!(+KS,xBtR!,LQ9KH,L,C')/�FH,LQ9:<,L3Y=2Bf=H(+'93�(53¨=?%V,C=2B)Q9Q)(+3!Qi*-'96!3Y=H,-KHF]FS6!*2%�=?%�Bf=P(5=P(+Fj(5:<;!KHB)*�E
=H(+*IBfU>=?'l(53!*-KS,IB)FS,C=?%!,}R!(5FH;�,-KSFH(+')3�B)U+'93VQZ=?%!,C/�'r*IBfUV;!U+B)3!,}B)��'�±9,C³}%�Bf=b(5F];!KH'�±r(+RV,-R��Yq
By"'DOv_]�KH'r'9:�=?,L:<;�,-KHBf=?6VKH,.:´BfQ93!,L=- �0x%!Bf=Z��,-(53!Q�=?%!,7*IB)FS,)¬�(5=}³&B)F�R!,-*L(+R!,LR{=?%!Bf=
*L'93!FH(5R!,-KHBf=?(5'93!F¿')/�6V;!Q9K?BfR!,Z:<B)KHQ)(+3TB)3!R<,-U+,L*L=HKH(+*-B)U�;�'�³�,-K&B)U+'93V,�RV'¨3!')= FS6!FÂ=?(5/ q¢=H%!,
B)RVR!(5=H(+'93�BfU�*L'9FS=iB)3!RA*-'):<;!U5,�«>(5=uq´')/PB�FS6!;�,-KH*L'93!R!6V*L=?(53!Q´:<B)Q93V,L=I 

���y���]\ ó ��`��i"¸�
0x%!,T'9KS(+Q9(53�B)UjR!,LFH(5Q93Ì')/�=?%!,�=2BfQ9Q9,-K.FS;�,L*L=?KS'9:T,L=?,LK-¬�³}%!(+*2%�(+3!*L'9KH;�'9K?BJ=?,-R�B{FS(+3!Q)U+,)¬
U5'93!Q�R!(5;�')U+,_:<B)Q93V,L=*` W> 5"§: (+3ÊU+,L3!Q)=H%�³&,L(+Q9%!(53!Q¯B)��'96V=§"Ig9gÌ=?'93VF-¬Z%!B)F���,L,-3
*2%�Bf3!Q9,-R�=H'ÌKS,-;!U+B)*-,A=?%!,~FS(+3!Q)U+,AR!(+;�'9U+,�³}(#=?%ÊBË*-'93V�!Q96!K?BJ=?(+')3Ô*-')3!FH(5FS=?(53!Q�')/Z=u³&'
(5R!,-3Y=?(5*IB)UÇR!(+;�'9U+,LFC(+3yFS,-KH(5,-Fx³}(5=H%y,IB)*2%{')=?%!,LK- 

0x%!,7:´Bf(+3�KH,-B)FH')3!Fx/�'9KC=?%!(5Fx*2%�B)3!Q),¨B)KS,)²
") ��G=Z³}(+U+U���,¢R!(5½T*-6VU5=t=H'©��3!RËB©FH6!;V;!U+(5,-Kt')/�`�W> v´:�U+,-3VQ)=?%!Fl'f/�%V(+Q9%~4�6�BfU+(5=uq
:<B)Q93V,L=?(5*t(+KS'93yBf=iB¢KH,-B)FH'93!B)�!U+,l*L'9FS=- 

Nr Z^r(+3!*L,�=H%!,�³&,L(+Q9%Y=7')/&=H%!,�=?'9;�B)3!R���')=S=?'9:µq9'9Df,´;!(5,-*L,-F./�'9K7BAFS(+3!Q9U5,¢R!(+;�'9U5,
=?B)Q9Q9,LK7³}(5U+Uj³�,-(5Q9%Ì:T'9KH,�=?%!Bf=¢NfgA=?')3!F-¬j,L(5=H%!,-K�B{*LK?B)3!,T³}(5=H%�B_*-B);�B)*L(5=uqª')/
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:T'9KS,.=H%�B)3~N)gT=H'93!FZ')Ki%!,-BI±rqAR!6>=uq_U5(5/ =?(53!Q¢,-4�6!(5;!:T,-3Y=i³}(5U+Uw��,¨3!,L*-,LFHF?BfKSqA=?'
(53!FS=?B)U+U�=?%!,.:<B)Q93!,�=}'9Kx6!3!RV,-KS=?B)D),�B)3Yq©/�6V=H6!KH,.KS,-;�B)(5KHF}'9Kx:T'>RV(5��*-Bf=?(5'93!F- 

8> �0x%V,7U5'93!Q�FS=HKH6!*�=?6!KS,.')/jB�FH(53!Q9U5,tR!(+;�'9U5,Z=2B)Q)Q9,-KC³}(5U+U���,lR!(5½T*L6!U5=x=H'T(53!FS=?B)U+UÍ 
�V Z^r(+3!*L,.=H%!,7,-3!,LKHQ)qAR!,LQ9K?B)RV,-R_�VKH,-:TFHFÂ=?KHB)%!U+6V3!Q´,LU+,-*�=?KS'93!F},�«>(5=ZB¢=2B)Q9Q),-K�B)U+')3!Q
=H%!,t³}%!'9U5,t')/�(5=HFCU+,L3!Q)=H%�¬V(#=x(+FC3V,-*-,LFHFHB)KSq�=H'¢%�BI±9,l=?%!,l,®«>(5=x*L'9:<;VU+,L=H,-U#q<');�,L3� 
�t6V,A=H'�=?%V,_Bf=S=?KHB)*L=H(5±9,{:´BfQ93!,L=H(+*©/�'9KS*-,{��,�=u³&,L,-3�=?%V,_;�'9U+,LF-¬&=H%!,_Bf;�,LKS=?6VKH,
BfU+'93!Q�=H%!,´,®«V(#=�³}(5U+U]R!(5FS=H'9KS=7³}%!,-3�=?%!,T��,-U5RÌ(+F7;!KS,-FH,L3Y=I A0x%!,´,uWÇ,L*L=�'f/C=?%!(5F
RV(+FS=H'9KS=H(+'93©³}(5U+Uw;!KS'9��B)�VU5q©��,7U+,-FSF�/�')K}=u³�'´FS:´BfU+U+,LKCR!(5;�'9U5,-FC=H%�B)3{/�')KiB�FH(53!Q9U5,
U5'93!Q¢R!(5;�')U+,) 

vr �0x%V,�FS:´BfU+U+,LKP:<B)Q93!,�=?F]*-B)3���,}:<B)R!,x�Yq¢:T'9KH,C:<B)3�6V/¾B)*�=?6!KS,-KSF�Bf3!R¢³}(+U+U>;!KH')�>E
Bf�!U5q´��,.*2%!,-B);�,LK- 

W> i@�6!(+U5R!(+3!QË*-')FS=?F<³}(+U+U}��,~U+,LFHFT/�'9K<=H%!,_=u³�'R!(+;�'9U+,A'9;V=H(+'93¯E¢*2%!,-B);�,-K©*LK?B)3!,f¬
FS:´BfU+U+,LKCB)*L*-,LFHFZRV'>'9KSFx,L=H*) 

dP(5Q96!KS,x�! 5"IoV²P| ;!U+B)3¢±>(5,L³Ê'f/Ç=?%V,�=?B)Q9Q9(53!QlFH;�,-*�=?KH'):<,�=?,-Kb/�KH'):ÀB)��'k±),)¬rFH%!'�³}(53!Q7=H%!,
;�BJ=?%T')/Ç=H%!,i;VKH(+:<B)KÂq¨��,IB):ÄBf3!RT=H%!,}=?K?BtFS,-*L=H'9KSq�'f/�;�'9FS=ÂEu�!KS,-:TFHFS=HK?B)%VU+6!3!Q.,LU+,-*�=?KS'93!F
')/�±fB)KH(5'96!FxKS,-*-')(+U�:T'9:T,-3Y=2BV 

0x%!,§;�BfK?B):T,L=H,-KHF�'f/7=H%!,~=u³�'ÎRV(+;�'9U+,y=2B)Q)Q9,-K�BfKH,§FH%V'k³}3 (53Ê0PB)�VU+,~�! p�! �0x%!,
'9�oFS,-*L=7R!(5FS=?B)3!*-,T(+FlU5(+FÂ=?,-Rª,®«V;VU+(+*L(5=HU5q{FH(+3V*-,�(5=.%�BfF7��,-,L3Ì(53!*-KS,IB)FS,-Rª/�KH'9: "XD v;:�=?'
8#DXg¦:{ b0x%!(5F�(5:<;VKH'�±9,LFC=?%!,.KH,LFH'9U56V=?(5'93y�YqyB)KH')6!3!R{89gYÅ Bf3!R{Q)(5±9,LFx:<')KH,lKH'r'9:¦/�'9K
=H%!,�Q9'93V(+'9:T,L=H,-K}±)Bf*-6!6!:�*2%�B):���,-KL¬Ç=?%V,�4�6�B)R!KS6!;�')U+,¢B)3VR§:<'93V(5=?')KH(+3VQ<R!,�±r(+*-,LF- 7|
;!U+B)3�±r(+,L³�')/1=?%!,.UcBIq)'96V=}')/�=?%!,.FS;�,L*L=?KS'9:T,L=?,LK}(+FxFH%V'k³}3{(+3AdP(5Q96!KH,Z�! 5"IoV 

0x%!,i*-'9(5U+Fj/�'9K]=?%V,�=u³�'¨R!(5;�')U+,C=2BfQ9Q9,-K]³}(5U+U���,iKS6!3<(53<FS,-KS(+,-F¿/�KH'9:ÓB7FS(+3!Q9U5,};�'�³�,-K
FS6!;!;!U#q9 



ÕjÖ�×tØZÙ1ÚbÛÓÜ�ÝÔØbÖ�Þ�Ù&ÞxßáàCÚ]×lâ ��v
miB)RV(+6!Fx')/1*-6VKS±fBf=?6VKH, NfWV [�:
d�6VU+U#EG,-3!,LKHQ)q<R!,�ò�,-*�=?(+')3 "�8> X� '
�l�oFS,-*L=�R!(5FS=?B)3!*-, 8¢:
dP(+,LU+RyBf=."kN¢£7¤k¥ ") v¢01,LFHU+B
ö7B);�³}(5RV=?% 8V Xg�*L:
�e,L3!Q)=H%{')/1,IBf*2%_;�'9U+, 8> 5".:.Ì,L(+Q9%Y=}')/1,IB)*2%{R!(+;�'9U5, 89`�=?'93!F
�e,L3!Q)=H%{')/�/�'r*IB)U�;VUcB)3!,TÏÍN9v9ÅÀ=?'<o9gYÅ¦'f/jÈ}É�Ò `Óo> Og¢:
$&'9(+U�;�'�³&,LK 89g¢D/.

0PB)�VU+,.�! p�!²b�t,-FS(+Q93y;�B)KHB):T,L=?,LKHFC/�'9KC=H%!,l=u³&'<R!(+;�'9U5,Z=2B)Q)Q9(+3!Q¨FH;�,-*L=HKH'9:T,L=H,-KL 
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dP(5Q96!KS,7�V N)g>²C$&'9:T;�B)KS(+FS'93{'f/j'9;V=H(+*LFi;!KS'9;�,-KS=H(+,LFi��,L=u³�,-,L3~=?%!,7'93!,7R!(+;�'9U5,.B)3!R{=H%!,
=u³�'<RV(+;�'9U+,Z=?B)Q9Q9,LK- 

0x%!,C��KSFS=bR!(5;�')U+,&:<B)Q93V,L=bB)3!B)U5qr�-,LFj,-U5,-*�=?KH')3!Fj/�KH'9:¦"C=?'l�#DO8l£7¤k¥�*-')KHKH,LFH;�'93!R!(53!Q
=H'�;!%V')=?'93T,-3V,-KHQ)(+,-Fb')/w[�DO[t=H'<")"Z£7¤k¥T¬rB)3!RT=?%!,}FS,-*-')3!R©:<B)Q93!,�=¿B)3�B)U#q>FS(+F],LU+,-*�=?KS'93!F
/�KS'9:���DX8{o{£�¤k¥�¬1*L'9KHKS,-FS;�'93VR!(+3!QA=?'A;!%!')=H'93Ì,L3!,-KSQ9(+,LF�'f/x8�=?'_[�D [y£7¤k¥< ´0x%!(5F�(5F
(5R!,IB)U5U5q¢:<Bf=H*2%!,-R©=H'Tö.U56!,l��³}%!(+*2%�KS,-4�6!(+KS,-FC;V%!')=?')3!FC(+3<=?%!,t,L3!,-KSQ)q©KHB)3!Q9,Z*-'�±9,LKH,-R
�Yq7=?%!,¿��KHFÂ=jR!(5;�'9U5,) ��G=j(5FPB)U5FH'i*-U+,-B)K1=H%�Bf=PBi=u³�'lR!(+;�'9U+,b:<B)Q93!,�=PFÂqrFS=?,L:�(5FP'9;V=H(+:�6V:{¬
FS(+3!*L,}³}(#=?%T:<')KH,x:<B)Q93!,�=?F-¬Y=H%!,i,L3!,-KSQ)q�K?Bf3!Q9,}KH,L4r6V(+KH,LR´�Yq<ölU+6!,u�Ê³&'96VU+RT;!KH'9�!B)�!U5q
%�BI±),7=H'T��,.FH%�BfKH,-RA��,L=u³�,-,-3_R!(«W�,-KS,-3Y=�R!(+;�'9U+,LF- 



ÕjÖ�×tØZÙ1ÚbÛÓÜ�ÝÔØbÖ�Þ�Ù&ÞxßáàCÚ]×lâ �YW
0x%!,©;�'9U5,´QYB);Ì%�B)F¨��,-,L3(+3!*LKH,-B)FH,LR�/�KH'9: N�DXg{=?'~8#DOg ¸u:A ~0x%!,´UcB)KSQ9,-K7QYB);�(5F

:T'9KH,.Bf*-*-,LFHFS(+�!U5,)¬�B)3!RA(+FxU5,-FSF�FS6!FH*L,-;V=H(+�!U5,l=?'TB)3Yq�*2%�B)3VQ9,-F}=?'¢=?%V,�;�'9U+,ZQYB);y*IB)6VFH,-R
�Yq_=H%!,¢:<B)Q93!,�=?(+*7��,-U5R� 7d�6!KS=H%!,-KS:<'9KS,�FH(53!*-,¢')3!U5qH` 8)g�¨-a BfKH,¢KH,L4�6!(+KS,-R§/�'9Ki=H%!,
8#DXgµ¸u:�QYBf;ÎEu*L'9:T;�B)KH,LRÎ=H'+` "�[�DOW�¨ba /�'9K¢=?%!,_N�DXgµ¸u:�QYB);¯E�=H%!,A*-'9(5Ux;�'�³�,-K
*L'93!FH6V:<;V=H(+'93yKS,-:<B)(+3!F&:<'rR!,-FÂ=I 

0x%!,.=u³&'TR!(5;�'9U5,t:<B)Q93!,�=}*-'93V�!Q96!K?BJ=?(+')3y³&B)F�'93!U#q�B)R!');V=?,LR_Bf/ =H,-Kx,®«>=H,-3!FS(5±),¨(+3rE
±),-FS=H(+QYBJ=?(+')3!Fx(+3Y=?'¢=H%!,�:<B)Q93V,L=?(5*t'9;V=H(+*LF�*L'93V��KS:<,LR{(#=}(+Fx;�'9FHFS(+�!U5,t=?'TR!,-FS(+Q93AFH6V*2%~B
FÂq>FÂ=?,L:n³}(#=?%{B<*L'93Y=?(+3�6!')6!F�/�'r*IBfUw;!UcB)3V,) Cd1(+KHFÂ=}'9KHRV,-K�0}m�|Õ{t^V\¿�lmP0î*IBfU+*-6VUcBf=H(+'93!F
')/1=?%!,�R!(+FS;�,LKHFS(+'93�¬�KS,-FH')U+6V=H(+'93{B)3!RA±9,-KÂ=?(5*IB)Ue%!,L(+Q9%Y=ZB)U+'93VQT=H%!,7/�'r*IBfU�;VUcB)3!,f¬�B)F�³�,-U5U
B)F.��,L=?BV¬�=H%!,TB)3!Q9U5,TBf=.³}%!(+*2%ª=?%!,<B)3�BfU5qr�-,LR�,LU+,-*�=?KS'93!F7*-KH')FHF.=?%!,�/�'>*-B)Uj;!U+B)3!,f¬PB)KS,
*L'9:<;!B)KH,LRy/�')KC=?%!,.FH(53!Q9U5,.B)3!R�=u³&'<R!(+;�'9U5,t:´BfQ93!,L=CFSqrFS=H,-:TFi(53{d1(+Q96!KS,l�! ON)gV 
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dP(5Q96!KS,C�! ON>"9²]$&'):<;�BfKH(+FS'93¢��,L=u³�,-,-3<=?%!,}��,L=2Bl/�'9Kj=H%!,x/�'>*-B)U!;!U+B)3!,x*IBfU+*-6VUcBf=H,-R�6!FH(53!Q
0}m}|i{Z^V\¿�.m10°B)3VR©=?%!,t��,L=?B¨/�'9K&=H%!,tFS=HK?B)(5Q9%Y=&/�'r*IB)U�;!UcBf3!,ZR!,�=?,LKH:T(+3!,LRyB)*-*L'9KHR!(53!Q
=H'�=H%!,.0��.^!$&| KS,-FS6!U5=HF- 

0x%!,7KH,LFH'9U56V=?(5'93AB)3!Ry±9,-KÂ=?(5*IB)Uw%!,L(+Q9%Y=�B)KS,.,-FHFS,-3Y=?(+B)U+U#q�6!3�BfU5=?,LKH,LR� b|ZU5=H%!'96!Q)%y=H%!,
R!(5FH;�,-KSFH(+')3�FH%!'�³}FbBZFS:´BfU+U�R!(+FS*-'93Y=H(+3�6!(5=uq�Bf=jB)3¢,-U5,-*�=?KH')3�,-3!,LKHQ)qN`ó�#DO8t£7¤k¥T¬f³}%!(+*2%
(5F�³}%!,LKH,7=?%!,7/�'>*-B)Ue;!UcB)3V,-F}/�KH'9:�=H%!,¨R!(5;�')U+,-F!FS'9(53�¬�B)U+')3!QT=H%!,.³}%!'9U+,�,�«r=?,L3Y=t')/j=H%!,
/�'r*IB)Ue;!U+B)3!,7=?%!,�R!(+FS;�,LKHFH(5'93{/�KS'9:�=?%!,7=u³&'�RV(+;�'9U+,l=2BfQ9Q9,-Ki(+F�FHU5(+Q9%Y=?U#q�UcBfKHQ9,LK- �Ci'�³CE
,�±9,-KL¬i��,L=?BÌFH%V'k³}FyB�FH(+Q)3!(5��*-B)3Y=©R!(5FH*L'93Y=?(+3�6!(#=uq Bf=´=H%!,ÔFS'9(53Ô')/l=H%!,_/�'r*IB)U�;!UcBf3!,-FL 
0x%!(5F}B);!;�BfKH,-3Y=�,lW�,-*�=i³&B)F},�«VB):T(+3V,-Ry(+3y:T'9KH,lR!,�=2B)(5U��Yq�K?BIq©=HK?B)*L(+3!Q¢,LU+,L*L=?KS'93y=?K?BkEFS,L*L=?')KH(+,LF]=?%!KS'96!Q9%<B.8JE»� :´BfQ93!,L=H(+*C��,LU+R�'9�V=?B)(+3V,-R�/�KH'9: 0��7^V$&|¨ �0x%!,�K?BIq¢=?KHB)*-(53!Q
*-B)U+*L6!UcBf=H(+'93VF}³�,-KS,�B)U+FS'©6!FS,-R~=?'©�!3!RªB)3§B)*L*-,L;V=2B)�VU+,�U5'>*-Bf=?(5'93A/�')KtB´FÂ=?K?Bf(+Q9%Y=Z/�'r*IBfU



ÕjÖ�×tØZÙ1ÚbÛÓÜ�ÝÔØbÖ�Þ�Ù&ÞxßáàCÚ]×lâ ��[
;!U+B)3!,¨³}%V(+*2%Ë(+FlR!(5FH;!U+B)*-,LRËFSU+(5Q9%Y=?U5qy/�KS'9:�=H%!,�*-6!KÂ±9,-RË0}m}|i{t^>\��lmP0�/�'>*-B)Uj;!U+B)3!,f 
dP(5Q96!KS,��! ON>"�*L'9:T;�B)KH,LFi=H%!,¨±fB)KH(+Bf=?(5'93A')/]��,L=2B�BfU+'93!Q�=?%V,�FS=HK?B)(5Q9%Y=Z/�'r*IB)Ue;!U+B)3!,¨')�>E
=?B)(+3!,LR{6VFH(+3VQ<0��.^!$&|�¬ÇB)3VR~B)U5'93!Q¢=?%!,.��KSFS=i'9KHR!,LKi0}m}|i{Z^V\¿�lmP0°/�'r*IB)Uw;!U+B)3!,f C�G=
FS%!'�³}F¿=H%�Bf=]=?%V,�KS,IB)U5(+FÂ=?(+*¿��,-U5R�*-'9:T;!6V=H,-RT��q�0��7^V$&|ÃU5,IB)RVFb=H'7B.FS:<'r')=H%�±)BfKH(cBJ=?(+')3
/�'9K¿��,L=2B¨B)3!R�B)U5FH'�FH%!'�³}FC=?%!Bf=C��,L=?B¨(+F¿UcB)KSQ9,-Kb/�'9K¿=?%!,i%!(+Q9%V,-K&,L3!,-KSQ)q<FH,-*�=?(5'93©')/�=H%!,
/�'r*IB)U};!U+B)3!,f Ê0x%!,~:<B)Q93!,�=?(+*y'9;>=?(+*LF<;!B)K?B):T,L=H,-KSF-¬x*IBfU+*-6VUcBf=H,-RÎ��q 0}m}|i{t^>\��lmP0
B)U5'93!Q�=H%!,.FS=?KHB)(+Q)%�=x/�'r*IBfU�;!UcBf3!,)¬�BfKH,.FH%!'�³}3{(+3�FH,L*L=H(+'93A�! p�! O8> 

^>,�±9,-KHB)UxR!,LFH(+Q)3!F�%�BI±9,y��,-,L3*-'93!FS(+R!,LKH,LR¯/�')K¨=?%!,<±)Bf*-6!6!: FSqrFS=H,-:A �0x%V,�:<'9FÂ=
;!KS'9:T(+FH(53!Q©Bf;!;!KH'9B)*2%ª(+Ft=?'�6VFH,¢=?%!,¢:<B)Q93V,L=l;�'9U+,LFlB)Fl;�BfKS=l')/¿=?%V,�±)Bf*-6!6!:�*2%�B):¢E
��,-KL ~a](5=H%!,-K7=?%!,<;�'9U5,-F�*-'96!U5RÌ��,<³�,-U5R!,-R�=H'§B{FÂ=2B)(53!U+,LFHF¨FÂ=?,L,-U�±fB)*L6!6!: *2%�B):���,-KL¬
'9K�=H%!,�FH,-B)U+F���,L=u³�,-,L3 =?%V,y±fB)*L6!6!: *2%!B):���,-K�B)3!R=H%!,y;�'9U5,-F¢*L'96!U+R¯��,�:´BfR!,��Yq
*L'9:<;VKH,-FSFH(53!Q_B�±r(5=H'93��iEGKH(+3VQA��,L=u³�,-,L3�=?%!,�=?');ÌB)3VRÌ��')=H=H'9:�U+(5R!Fl')/�=?%!,�±fB)*-6!6V:
*2%�Bf:���,LK�B)3!RABTU5(+;�:<B)*2%!(53!,-RyKH')6!3!Ry=?%!,.;�'9U+,tFS%!'r,-F- 

|îKH,-B)FH')3�B)�!U#q�R!,L=?B)(+U5,-R�R!,LFH(5Q93�/�'9K}B¨=u³&'TR!(5;�'9U5,t:<B)Q93!,�=C=2B)Q)Q9,-KL¬V³}%!(+*2%A(+3V*-'9K»E
;�'9K?BJ=?,-FPBi±fB)*-6V6!: *2%!B):���,-Kj6!FS(+3!Ql�ZEGKH(53!QiFS,IB)U5F-¬9%!B)Fj��,-,-3¢*L'9:T;!U+,�=?,-RÇ 10x%!,xRV,-FH(5Q93
%�BfF���,-,L3_FS,-3Y=Z=H'´m}6!FHFS(cB)3AQ9KS'96!;!F}³}(5=H%!(+3�=?%V,�ölU+6!,u�á*-'9U5UcB)��'9KHBf=?(5'93´³}%!'�³}(+U5U�,�«�E
B):T(+3V,�=?%!,�=?,L*2%!3!(+*-B)U]/�,IB)FS(+�!(5U+(#=uq_')/�=?%!,TR!,LFH(+Q)3�B)3!R�(+3Y±9,LFS=H(+QYBf=H,�(5/C�Â^r0�$�/�6!3!R!(53!Q
*-B)3_��,¨'9�>=2B)(53!,-Ry=?'<*-'93!FÂ=?KS6!*L=t=H%!,.=2B)Q9Q)(+3!QTFH;�,-*�=?KH'):<,�=?,-KL }�G=ZFS%!'96!U5R_��,�;�'9FHFS(+�!U5,
=H'~B)FSFH,-:¨�!U+,<B)3!RÌ=H,-FÂ=¨=?%V,´*-'):<;!U5,L=H,TFS;�,L*L=HKH'9:T,L=H,-K¨(53�m}6!FHFS(cBAFH(+3V*-,©By/�,IBf=H6!KH,T')/
=H%!,´R!,LFH(5Q93Ì³}%!(5*2%6!FH,LF��iEuKH(53!QAFH,IBfU+F¨(5F�=H%�Bf=7=?%!,©FS;�,L*L=HKH'9:T,L=H,-K¨*-B)3���,</�6!U5U5qËB)F»E
FS,-:��!U5,-RËB)3!R§=H,-FS=H,-RË(+3~=H%!,¢/¾B)*L=H'9KSq{³}%!,-KS,T(#=l(+Fl�V6!(+U#=I¬�Bf3!R§=?%!,L3���,�=2B)Df,-3�B);�B)KÂ=
B)3VRAFS6!�!FS,-4�6!,-3Y=HU5q{KH,�EuB)FHFS,-:��VU+,-RA(+37�),uWÇ,LKHFS'93~�eB)�� 

0x%!,lR!,�=?,L*L=?')Kx;�B)*2DJB)Q9,t(5F&R!(#±r(+R!,LR�(+3Y=?'¨=u³�'¢;�B)KÂ=?FL²bB�FH,L=C')/¿"I�!"Z�V«>,LRAFS*-(53�=H(+U5UcBJE
=H(+'93<*-'96!3Y=H,-KHF&FH;�B)3V3!(+3!Q�=?%!,�/�6!U+U�,-3V,-KHQfq´KHB)3!Q9,�/�KH'9: N9v9Å =H'¢oYv9Å©¬>B)3!R�B�:<'�±fB)�!U5,
ÐS:T(+*LKH'9FS*-'9;�,-Ñy')/�:T'9KH,���3V,-U5qYEGFH,-Q):<,L3�=H,-R�*-'96!3Y=H,-KHF�R!,-FS(+Q93V,-Rª=?'AFH;�B)3ª=?%V,<KS,-Q9(5'93
')/�=?%V,7*L'9%!,LKH,-3Y=i;�,-B)D� 

0x%!,l�V«>,-R{B)KSK?BIq©;!KS'�±>(5R!,-F}Bf*-*-,LFHF}=?'�=H%!,l/�6!U+U�=2B)Q9Q),-R�;!%!'f=?'93yFH;�,-*�=?KS6!:{¬�BfU+��,-(5=
Bf=�B�:<'rR!,-FÂ=�,-3V,-KHQfqÊKH,LFH'9U56V=?(5'93�')/�g#DOv9Å B)3!R KH,LR!6!*-,LR�;V%!')=?')3ÊFH;�,-*L=HK?B)UZ(+3Y=?,L3>E
FS(5=uq9 ]0x%V,-FH,7R!,�=?,-*�=?'9KSF�B)KH,t³�,-U5U�FH6!(#=?,LRy/�')KCKH6!3V3!(+3!Q�³}(#=?%AB��!KS'YB)R!��Bf3!Ry(+3!*L'9%!,-KS,-3Y=
�!KS,-:TFHFÂ=?K?Bf%!U+6!3VQ§FH'96!KS*-,f Ì0x%!,�q,-3�Bf�!U+,©,®«>;�,LKH(+:T,-3Y=HF�=H'§��,´;�,LKS/�'9KS:<,LR�³}(5=?%�=H%!,
%!(5Q9%!,LFS=�;V%!')=?')3Ì,-3V,-KHQ)(+,-F¨;�'9FSFH(5�!U+,�³}(5=H%�=?%V,©FH'96VKH*-,f ¿. %!,L3KH6!3V3!(+3!QA³}(5=H%B{*L'fE
%!,LKH,L3�=�FH')6!KH*L,T=H%!,Lq§;VUcBIqªB)3ª,-FSFH,L3�=H(cB)UbKS'9U+,¢(53ª=H%!,�*-KÂq>FÂ=2B)U¿B)U5(+Q93V:<,L3�=t;!KH'r*-,LR!6!KH,f¬
B)3VR~;!KH'�±r(+RV,�B<*L'93Y=?(53r6V'96!Ft:T'93!(#=?'9Kx')/]=H%!,¨;�,-KÂ/�'9KH:<B)3!*L,�'f/]=?%!,�FH'96!KS*-,f Z0x%!,�:T(#E
*LKH'9FS*-'9;�,l(+Fx3!,L,-R!,LR{(53�'9KHRV,-KC=?'�KS6!3�=?%!,lFS'96!KH*L,.(+3�*-')%!,-KS,-3Y=�:<'rR!,lBf=x=H%!,l%!(5Q9%!,-FÂ=
;�'9UcBfKH(+�-Bf=?(5'93TB)3!R�(53�=H,-3!FS(5=H(+,-FL¬VBf3!R©³}%!,-3V,L±9,LK},-3!,LKHQ)q<KH,LFH'9U56V=?(5'93´��,L=S=?,-K�=?%�B)3yg�D v9Å
(5F¢KH,-4�6!(5KH,LR� Ôh�FH(53!Q§=?%!,y:T(+*-KS'9FH*L'9;�,)¬b=?%!,yFH')6!KH*L,{(5F¢*IB);�Bf�!U+,y')/i;!KH'rR!6!*L(+3!Qª;!%V'fE
=H'93©FH;�,-*�=?KHB)UÇ(53�=H,-3!FS(5=H(+,-F¿(+3<,�«>*-,LFHF}')/�Nl÷~"�gfþC;!%!')=H'93!F?ÿ)£�¤k¥T¬VB)U#=?%!')6!Q9%©Bf*-*-(5R!,-3Y=?B)U
=?B)Q9Q9(53!Q¢K?Bf=H,-Fx³}(+U5UÇU5(+:T(5=�3!'9KH:<B)U�');�,LK?Bf=H(+'93©=H'TFS'9:T,L³}%�Bf=�U5,-FHFx=H%�B)3�=?%!(5F- 



ÕjÖ�×tØZÙ1ÚbÛÓÜ�ÝÔØbÖ�Þ�Ù&ÞxßáàCÚ]×lâ �Y`
D @&,L3!R �tKH(#/ = |Z3!Q9U5, *-:´ÿ9Å¢È}É *-:´ÿ9Å¢È�É

Ï¾£�¤k¥�Ò Ï�R!,-QYÒ Ï¾:´Ò Ï¾RV,-Q�Ò ;�,LKH;� Æ=?'TK?BIq B)U5'93!Q�dj\
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=H%!,x=u³&'fEGR!(+:T,-3VFH(+')3�B)U!BfKHK?BIq¢'f/ÇFS*-(+3Y=H(+U+U+Bf=?(53!Qi�!��,LKHF�B)3!R�=?%!,}*-U5,IB)Kj�!��,LK¿U5(+Q9%Y=]Q)6!(+R!,LF
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0x%!,R!,LFH(5Q93°/�'9KA=?%!,��V«>,LR =2B)Q9Q),-K_/�'r*IB)U7;!U+B)3!,�BfKHK?BIq�*-'93VFH(+FÂ=?F~'f/y"I�!"�3!')3>E
'�±9,LKHU+B);!;!(53!Q¨FS*-(+3Y=H(+U+U+Bf=?(5'93�*-'96V3�=H,-KSF- b0x%!,tFS*-(+3Y=H(+U+U+Bf=?')KHF¿B)KH,ZgV Ov ñ j�=H%!(+*2DTB)3!R�� ñ j
%!(5Q9%�Bf3!RB)KS,©KH,-B)R�'96V=¨�YqÔ"LEG(+3!*2%Ì;!%!')=H')=?6!��,-F�U+'r*IBf=H,-R���,-U5'�³À=?%!,<:<(5R>Eu;!U+B)3!,�')/
=H%!,�FH;�,-*L=HKH'9:T,L=H,-KL ´0x%!,TFH*L(+3Y=?(5U+UcBJ=?'9Ki;�B)R!R!U5,-F7B)KS,T')KH(+,L3Y=?,-RË;�,-KH;�,-3VR!(+*L6!UcB)Kl=H'y=H%!,
FS*IBf=S=?,-KS,-R¯,-U5,-*�=?KH')3K?BIqrF�B)3!R¯B)KS,©R!(+FÂ=?KS(+�!6V=H,-RBfU+'93!Q{=?%!,´/�'r*IBfU�;!U+B)3!,´=H'§Q9(5±),´,LFÂE
FS,-3Y=?(+B)U+U#q"�g9gYÅ	*L'�±9,-KHB)Q9,©'f/C=?%!,TK?Bf3!Q9,</�KS'9: N9v9Å�=H'~oYv)Å	')/}È}É� A0x%V,´FH(5�-,´B)3!R
FS;�B)*-(53!Q�')/b=?%V,¢*-'96!3Y=H,-KHFt±fB)KS(+,LFlB)U+')3!Q´=?%V,�/�'>*-B)UP;!U+B)3!,f¬wB)*-*L'9KHRV(+3!Q©=H'©=?%!,�RV(+FH;�,-K»E
FS(+'93_B)3!R~*LKH'9FSFH(+3VQ�B)3!Q9U5,�U5(+FÂ=?,-RA(+3{0PBf�!U+,��! vr �0x%V,�%!(+Q)%>Eu,L3!,-KSQ)qA,-3!R~'f/j=?%!,�B)KHKHB�q
(5FtFH%!'�³}3�(+3ªdP(5Q! ��V N9Nr¬�³}%!(+*2%ª*-')KHKH,LFH;�'93!R!Fl=H'y=H%!,¢U+'�³�,-FÂ=SEu,L3!,-KSQ)qª,-U5,-*�=?KH')3!Ft/�KH'9:
=H%!,.FH;�,-*L=HKH'9:T,L=H,-KL 
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0x%!,AR!,LFH(+Q)3Ô,-3V,-KHQfq¯KH,-FS'9U+6>=?(+')3Î'f/lg#D#"kÅ KL X:A XFL iÏ¾FH,L,{01B)�!U5,y�! OW9Ò¢(5F�:<,�=<�Yq¯3!')3>E
'�±9,LKHU+B);!;!(53!Q�RV,L=?,L*L=H'9KHFb³}%!(+*2%<FH;�Bf3�B)3T,-3!,LKHQ)q�KHB)3!Q9,�')/wg�D5"kÅ�,IB)*2%� ]0x%V,Z;!KS(+3!*L(+;�B)U
U5(+:T(5=2BJ=?(+')3�'93´RV,L=?,L*L=H'9KCFH(5�-,i(+F¿(+:T;�'9FS,-RT�Yq<=H%!,ZR!,LFH(5Q93©Q9'YBfU�'f/�=2B)Q)Q9(+3!Q7*-')U+U+(5:´BJ=?,-R
;!%V')=?'93VF�BJ=.K?Bf=H,-F.6!;ª=?'ª"�g9gAz�C��T'�±),-K.=?%!,�*-')%!,-KS,-3Y=¨;�,IBfD� ¢0x%V,<3!'):<(53�B)UP*L'9U+U5(#E
:<Bf=?,LR§*-'9%V,-KH,L3Y=.;�,-B)D_%�BfFl(5=?FZ%!(+Q9%V,-FS=t(+3Y=?,L3!FH(#=uq~��,L=u³�,-,-3ÌB)��'96V=l`�D v©B)3VR�o�£7¤k¥
Ï�FH,-,.d1(+Q! ��! XWYÒ� fC�'�³&,�±9,-KL¬!=?%!,t=H%!,Z=?B)Q9Q9,LK&FH,L,-F}��')=?%�*L'9U+U5(+:<Bf=?,LR<Bf3!R�6!3!*L'9U+U5(+:<Bf=?,LR
;!%V')=?'93VF-¬�B)3!R_=H%!,�=H')=2B)Uw=?B)Q9Q9(53!Q<KHBf=?,7(+3A=?%!(5FiKS,-Q9(5'93_(5Fi:T'9KS,7=H%�B)3{=u³}(5*-,7=?%!,�*-'9UõE
U5(+:<Bf=?,LR KHBf=?,�Ï¾FH,L,§dP(5Q! b�! OW9Ò�¬}B)��'96V=�N9v)g�476I8� 0x%!,~3V'9:<(53�B)U};�'9FH(#=?(+')3Ô')/t=H%!,
:T(+*LKH'9FS*-'9;�,Z'93©=H%!,t/�'r*IB)U�;!UcB)3V,t(+FCFS;�B)3!3V(+3!Q�=H%!,tKH,LQ9(+')3A[)gYÅ�E¿[9v9ÅÀ')/1È}É� b�t(5±r(+R>E
(53!Ql=?%!(5F¿KHB)3!Q9,}(53�=H'7`9g7�V(+3!Fb')/Ç,-4�6�B)U�FH(5�-,}U+(5:<(#=?F]BfU+U!*2%�Bf3!3!,-U5F¿=H'�U5,-FSFb=H%�B)3´v�476I8�¬
³}%!(5*2%©(+F¿³&,LU+U�³}(5=H%!(+3�=?%!,Z'9;�,LK?Bf=H(+3!Q7K?Bf3!Q9,Z'f/�=?%!,ZFH(+U5(+*L'93<;V%!')=?'):�6!U5=H(+;!U5(+,LK}Ï ^>(+\¿z~Ò
R!,�±r(+*-,LF�/�')KH,-FS,-,L3A=H'<��,l6!FH,LR{/�'9KC=H%!(+FxRV,L=?,L*L=H'9K- 

0x%!,�R!,�=?,-*�=?'9K.(5Ft*-'9:T;�'9FH,LRË'f/&B©=u³�'fEuRV(+:T,-3!FS(+'93�BfUPB)KSK?BIq~'f/&FS4r6!B)KH,�FH*L(+3Y=?(5U+U+Bf=SE
(53!Q©����,-KHF.')/�*-KS'9FHF7FH,L*L=H(+'93¯"mjÐjÐ¥�¬�B)F.FH%!'�³}3Ë(+3ËdP(+QV Ç�! ON)8V ¢a]U5,-*L=HKH'93VF./�KS'9:�=H%!,
FS;�,L*L=?KS'9:T,L=?,LK¢/�'9U+U5'k³�B§;�Bf=H%ÔB);V;!KH'I«>(+:<Bf=?,LU5qÌ;�B)K?BfU+U+,LU�=H'Ë=H%!,ABJ«>(+F�')/�=?%!,y����,-KHFL¬
*LKH,IBJ=?(+3VQ©B<U+B)KHQ),7U5(+Q9%Y=}qr(+,LU+Ry³}%!(+*2%~,uWÇ,L*L=H(5±9,LU5qAFH6V;!;!KH,LFHFS,-F.'9:T3!(+R!(5KH,L*L=?(5'93�B)U���B)*2D9E
Q9KS'96!3!R(53Ì=?%V,�%�B)U+U�B)3!R;�,-KS:<(#=?F7=?%!,�'9;�,-KHBf=?(5'93�')/x=H%!,A^>(+\�z RV,L=?,L*L=H'9KHF�³}(#=?%¯B
%!(5Q9%�R!(5FH*-KS(+:T(+3�BJ=?'9Kb=?%!KS,-FS%!'9U+R�³}%!,LKH,l=?%V,-(+KxR!B)KHD<K?Bf=H,l(+FxU+'�³. ¿z{6VU5=?(5;!U+,iFH*-Bf=H=H,-KH(53!Q
')/�,-U5,-*�=?KH')3!F�(53§=?%!,�����,-K.:´BJ=?,-KS(cB)U1,lW�,-*�=?(5±),-U#qª;!KH'rR!6!*L,-F7FH'9:T,�R!,-Q9KS,-,T')/C'�±),-KHU+B);
��,L=u³�,-,L3y=H%!,t*2%�Bf3!3!,-U5F-¬!�V6V=xR!'r,-FC3V')=xB);V;!KH,L*-(cBf�!U5qTR!,LQ9K?B)RV,Z=?%!,i,-3!,LKHQ)q´KH,LFH'9U56V=?(5'93
')/P=?%!,�R!,L±r(+*L,) i$&U+,-B)K}����,LKHFlBJ=H=2Bf*2%!,-R_=H'<=H%!,¨��Bf*2DA,L3!R~')/P=?%!,�FH*-(53Y=?(+U5UcBf=H(+3!Q��!��,LKHF
=HK?B)3!FS;�')KS=�=?%!,yU5(+Q9%Y=�'96V=�'f/Z=?%V,{FS;�,L*L=?KS'9:T,L=?,LK�:<(5R>Eu;!U+B)3!,´=H'ÌB§KS,-Q9(5'93³}(5=?%ÎU+'�³
KHB)R!(cBJ=?(+')3~³}%!,-KS,T=H%!,©^r(c\¿z RV,L=?,L*L=H'9KHF�B)KH,�U5'>*-Bf=?,LR�¬e,IB)*2%Ë³}(5=?%�B)3�B)*L=H(5±),<BfKH,IBy')/
"�jÐj ¥  P0x%!,C:T(+*-KS'9FH*L'9;�,�³}(+U5U>��,CU5'>*-Bf=?,LR�(+:T:<,LR!(cBJ=?,-U#qt(53¨/�KH'93Y=]'f/�=?%!,C�V«>,LR<BfKHK?BIq) 
�u3�=H%!,b��B)FS,-U+(53!,b'9;�,-K?BJ=?(+3VQ�:T'rR!,)¬fB)U+Uf�!±9,¿����,LKHF�(+37B}*-'9U56!:<3.FS%!'�³}3�(+37dP(5Q! I�! ON)8

³}(5U+U!��,ZFS6!:<:T,-RT(+3Y=H'¨'93!,�,-U5,-*�=?KH')3!(+*LF�*2%�Bf3!3!,-UÍ j0x%!,�±9,-KÂ=?(5*IB)U�FH,LQ9:T,-3Y=2Bf=H(+'93<')/Ç=H%!,
R!,�±r(+*-,�BfU+FH'´;�,LKH:T(5=?FZ(5=?FZ'9;�,LK?Bf=H(+'93_(+3§B)3ª,L3!%�B)3!*L,-RË:<'rR!,f¬�³}%!,LKH,�'93!U#q_'93V,¨����,-K
(53§,IB)*2%Ë*-'9U56!:T3§(+FlB)*�=?(#±9,) ¨�u3ª=H%!,�,-3!%!B)3!*-,LR�:T'rR!,¨³}(5=H%§=?%!,�=?B)Q9Q9,LKl4r6!B)R!KH6V;�'9U5,
FÂ³}(5=?*2%V,-RÔ')3�¬¿=H%!,yR!,L=H,-*�=?'9KT*-'96V3�=HF<')3!U5q�Bª3!B)KHKS'k³���B)3!RÎ')/iFH*-Bf=H=H,-KH,LRÔ,LU+,-*�=?KS'93!F
=H%�Bf=¿U+(5,-F]*-U5'9FH,x=H'7=H%!,iFS;�,L*L=HKH'9:T,L=H,-K¿:<(5R>Eu;!U+B)3!,f �0x%V(+F¿%�B)F]=?%!,iB)RV±fB)3Y=?B)Q9,x=?%�BJ=¿=H%!,
=?B)Q9Q9,LKi(5Fi�!U5(+3!Ry=?'<=?%!'9FS,¨,LU+,-*�=?KS'93!Fi³}%V(+*2%~FS*IBf=S=?,-KtBf=ZU+B)KHQ),.±),-KÂ=?(+*-B)U1B)3!Q9U5,-F�(+3{=H%!,
KHB)R!(cBJ=?'9KL¬e³}%V'9FH,T*-'9KSKH,LFH;�'93!R!(53!Q_;!%V')=?'93Ë³}(+U5Uj��,TU+')FS=7'93�=H%!,T;!%!')=H'93Ì*L'9U+U5(+:<Bf=?'9KL 
0x%!(5Fy*IB)3���,ËB)*L*-'9:T;!U+(5FH%!,LR�,�½T*-(+,L3Y=?U5q �Yq R!,LU+(#±9,-KS(+3!Q=H%!,�;�'�³&,LKA=H'Î=H%!,Ì^>(c\¿z
R!,�±r(+*-,LFl(+3!RV,-;�,-3!R!,L3Y=?U5q_�Yq~KH'�³. ¨^>(+:T;!U#qy��q_FH,LU+,-*�=?(#±9,-U#q~;�'�³&,LKH(+3VQ©=?%!,�(53!R!(#±>(5R!6�B)U
KS'k³}Fl'f/�=H%!,�B)KHKHBIq9¬�=?%V,¢KH,IBfR!'96V=.*-B)3ª��,¢FÂ³}(5=?*2%V,-Rª/�KH'9:n=2B)Q)Q9(+3!Q<=?%!,¢/�6!U5U�±),-KS=H(+*-B)U
KHB)3!Q9,.')/j=H%!,7��,-B):�=?'T*-'96V3�=H(+3!QT'93!U#qABT*L,-3Y=?KHB)UeFS=HKH(+;�,.³}%!(+*2%{*-'9KSKH,-FS;�')3!R!Fi=H'T=H%!,
FS(+�-,.')/�=?%V,7;V%!')=?')3A*L'9U+U5(+:<Bf=?')K- 
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|iU5=?%V'96!Q9%´=H%!,Z/�6!U5U#EG,-3!,LKHQ)q���,IB): U+,-B�±r(53!Q�=H%!,Z=2BfQ9Q9,-K&:´B)Q)3!,L=&(+F&RV(5±9,LKHQ9(53!Q�(53©��'f=?%
R!(5KH,L*L=?(5'93!FL¬�=?%!,�K?Bf3!Q9,�')/&B)3!Q9U5,-Fl(+F.FS:´B)U5UP,L3!'96!Q9%ª=?%!Bf=l=?%!,���,IB):	R!'>,LF.3!')=7�!U+'�³
6!; K?B);V(+R!U#q9 d�')K<BªR!6!:T;ÔRV(+FS=?B)3!*L,{')/t89g�:�=H%!,{KL X:A pF- b��,-B):�FH(5�-,y(+F<W#DX8�:�:
%!')KH(+�L'93Y=2B)U�Ï¾R!'):<(53�Bf=?,LR��Yq¨=H%!,}g#DXg9`YÅî��,-B):�,L3!,-KSQ)q�FS;!KH,-B)R�ÒjB)3!RTg#DO[J:�: ±),-KS=H(+*-B)U
Ï�*-'9:��V(+3�Bf=H(+'93y')/P±9,-KÂ=?(5*IB)U�FH;�')=tFS(+�L,�B)3!R_:�6!U5=H(+;!U5,lFH*-Bf=H=H,-KH(53!Q´(53~B_"Ig)no?tKHB)R!(cBJ=?(+')3
U5,-3!Q)=H%yK?B)R!(+Bf=?')K- OÒ

0x%!,LFH,�±)BfU+6!,LFlFH*IBfU+,�B);!;VKH'I«>(+:<Bf=?,LU5q{U+(+3V,IB)KSU5qy³}(5=H%ËRV(+FS=?B)3!*L,�/�KH'9:µ=?%!,¢:<B)Q93!,�=
=H'´=?%!,¨R!6!:T;�¬wB)3!R~B)KH,�3V')=Z±),-KSq~FH,-3VFH(5=H(5±),�,-(#=?%!,LKi=?'©=H%!,�4�6�B)RVKH6!;�'9U+,�'9KZ=H'©FH:<B)U+U
KS')=2Bf=H(+'93VFx')/P=H%!,�,®«>(5=�,-R!Q),�')/1=?%!,l=?B)Q9Q9,LK�:<B)Q93V,L=I ¿0x%�6!Fi=H%!,7��,-B):�R!6!:T;{RV,-FH(5Q93
(5F74�6!(#=?,�(+3VFH,-3VFH(5=H(5±),T=H'A=H%!,<��,IBf:�'9;V=H(+*-FL¬PBf3!RÌR!,L;�,L3!R!F�'93!U5q~'93Ë=H%!,TUcBf=H,-K?BfUbB)3!R
U5'93!Q9(#=?6!R!(53�B)U�FH;!KS,IB)RA')/�=?%!,.FS%!'�³&,LKZ(+3©=H%!,7B)�!FS'9KH��,-KL 

ã~ä À �°è8©;��bé�= ëÕ�>�ÂÁ Ãeï2Äb���bñ2= ëlïB�Å;º�]é-èTï
0x%!,¿:<BGFS'9KH(#=uqt')/>�!KS,-:TFHFS=HK?B)%VU+6!3!Q�;!%!'f=?'93!F�;!KS'>R!6V*-,-R�(+3l=?%V,�KHB)R!(cBJ=?'9KwBfKH,¿B)�!FS'9KH��,-R
(53.=H%!,b*-'9U5U+(5:´Bf=H'9KÇFÂqrFS=?,L:{ 1�G/V=H%!,bK?B)R!(+Bf=?')KeB)3!R7*-'9U5U+(+:<Bf=H'9K�FÂqrFS=?,L:�B)KH,]³�,-U+U�BfU+(+Q)3!,-R�¬
=H%!,];!%!')=H'93.FH;�,-*�=?KH6V: ��,L%!(+3VR.=H%!,]*-')U+U+(5:´BJ=?'9KSF�(5FwR!'9:T(+3�BJ=?,-RZ��qZ=?%!,]*L'9%!,-KS,-3Y=�;�,-B)D� 
0x%!,���,-B):�;�B)KHB):T,L=?,LKHF�*IB)3{��,�R!,L=H,-KS:<(53!,-R{��qA6!FS(+3!Q�=?%V,¨(+3Y=H,-3!FS(5=uqyFH;�,-*�=?KHB</�KH'9:
=H%!,l=2B)Q9Q),-K- {i,�±9,LKS=?%V,-U+,LFHFL¬�(53Ã')KHR!,LKy=H' :T'93!(#=?'9K<=?%!,Ë;�')UcB)KS(+�IBJ=?(+')3�;�B)KHB):<,�=?,LKHFÆ�ÊRV,-Q9KS,-,
ÏyzÈÇfÒZBf3!R§R!(+KS,-*�=?(+')3¯ÏÊÉAÇ)Ò"�{')/]=?%!,¢*L'9U+U5(+:<Bf=?,LR{;V%!')=?')3§��,-B):�(#=t(5Ft*-KS6!*-(+B)U1=H'©%�BI±9,
B)3�(53!R!,-;�,-3VR!,-3Y=�:<,�=?%!'rR�¬Y,-(#=?%!,LKbB7;V%!')=?')3T;�'9U+B)KH(5:<,�=?,-K1R!,L=H,-*�=?(+3VQ7=H%!,�B)FSqr:T:<,�=?KSq
')/tBË;VKH'r*-,-FSF<=H%�Bf=T(+F¢³�,-U+Ux6V3!R!,-KSFS=H'>'rR ³}(#=?%!(53¯=H%!,-')KSq°Ï slab�.Ò�'9KTBª³�,-U5UxDr3V'k³}3
%�BfR!KH'93V(+*_;VKH'r*-,-FSFyFH'�=?%!Bf=©=?%V,~:<,-B)FH6VKH,-R ��,IB): B)FÂq>:T:T,L=?KÂqÔ*-B)3 ��,_*-'9:T;�B)KS,-R
³}(#=?%Ô=H%!,-'9KS,L=H(+*IBfU¢Ï¾')K´,�«>;�,-KS(+:T,-3Y=2B)UcÒT,®«V;�,-*�=2Bf=H(+'93VF- î|C=�;!%V')=?'93Ê,L3!,-KSQ9(+,LF�B)��'�±9,
v¨£7¤k¥T¬r=?%!,i/�'9KS³&B)KHR´;!KH'rR!6!*�=?(+')3©')/�±),-*L=H'9Kx:T,-FH')3!F&(5F&R!,LFH*-KS(+��,-R��YqT±9,-*�=?'9Kx:T,-FS'93
R!'):<(53�B)3!*L,ÌÏäH.z_�.Ò®¬]KH,LFH6!U#=?(+3VQ�(53ÔB5¼�Ë�ÌO¥�¬ùø ¹ÊÍ ñ�Î ¼rÏÍN�Ï&Ò¢RV,-;�,-3!R!,L3!*-,_')/t=?%V,A±),-*L=H'9K
:T,-FS'93¸�pFiR!,L*IBIqAR!(+FÂ=?KS(+�!6V=H(+'93�³}%!,LKH,�¬ùø ¹�Í ÷�õ�ø ¹ÊÍ B)KH,l=H%!,�;�'9U+B)K}B)3!R_B)�-(5:�6V=?%!B)U�R!,L*IBIq
B)3VQ9U+,LF�(53<=?%V,Z%!,LU+(+*L(5=uq¢/�KHB):<,�B)3VRDÏÎôPõ�ø ¹ÊÍ µHÉAÇr !. (#=?%DÐ É ;VKH'rR!6!*L=H(+'93´B)*-*L'96!3Y=?(53!Q
/�'9K�B)��'96V=�"�gYÅ�'f/bB)U+Uw%!B)R!KH')3!(+*.=?KS(+Q9Q9,LKHF}(+3A=?%!,7R!,�=?,-*�=?'9KL¬�=H%!(+F�:<,�=?%!'rRAFH6#W�,-KSFt3!'
U+B)*2Dl')/!FÂ=2Bf=H(+FÂ=?(+*LF- ��G=P(5F1U5(+:T(5=H,-Rl'93!U#ql�Yq.=?%!,�B)*-*L6!K?Bf*Lq7')/!=H%!,�Hlz_��B);V;!KH'I«>(+:<Bf=?(5'93�¬
KS'96!Q9%!U#qyviµ�"�g9Å�Bf=x=?%V,-FH,7,-3V,-KHQ)(+,-FL 

0x%!,�')=H%!,-Kl:T,L=H%!'>RÇ¬�:<,-B)FH6VKH(+3VQ©=?%!,¢;!%V')=?'93ª;�'9UcBfKH(+�-Bf=?(5'93A��q~:<,-B)3!Fl')/�B�;�'JE
U+B)KH(5:<,�=?,-KL¬1*-B)3��,©KH,-B)U+(5�-,-R��YqB_;�Bf(+K7;�'9U+B)KH(5:<,�=?,LK7')K¢B{=?KS(+;!U5,L=�;�')UcB)KS(+:T,L=?,LK- A�G=
(53�±)'9U5±),-F7B)R!RV(5=?(5'93�B)U�%�B)KSRV³&B)KH,�*-'):<;�'93!,L3�=HF.'93§=?%!,���,IB):TU+(53!,¨��,L=u³�,-,L3�=?%V,T*L'9U+U5(#E
:<Bf=?')K1FÂq>FÂ=?,L:ÓB)3!R�=H%!,CFS;�,L*L=?KS'9:T,L=?,LKj:<B)Q93!,�=I 1@&')=?%�=uqr;�,-F]')/�;�'9U+B)KH(5:<,�=?,-KwKS,-4�6!(5KH,
B¨=H%!(+3�KHB)R!(cBJ=?'9K&B)3!RAB�R!,L=H,-*�=?'9K}(+3yB¨�!,-U+R©/�KS,-,.B)KS,IB�/�'9U5U+'�³&,LR��Yq�B�R!(5;�'9U5,Z:<B)Q93!,�=
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B)3VR_*-')6!3Y=?,-KSFi/�'9K}=?%V,7=HKH(+Q)Q9,-KL }^>;�B)*L,¨(5FiBI±fB)(5UcB)�!U5,l6!;!FÂ=?KH,-B):n')/j=H%!,�FS;�,L*L=HKH'9:T,L=H,-K
(53�Y¢ �ù�ù[Z /�'9KC=H%!,.(+3!FS,-KS=H(+'93�'f/]B¢;�')UcB)KS(+:T,L=?,LK- 

slab�ó�!B)FH,LRÊ*IB)U5*-6!U+Bf=?(5'93!F�/�'9K´=?%V,~UcBf=S=?,LK´;!KS'>*L,-FHF�FS%!'�³�=H%�Bf=<=?%!,ªB)3VQ9U+,_B)3!R
,L3!,-KSQ)q©')/w=H%!,tFS')/ =7Ï�=HKH(5;!U+,�=®Ò],-U+,L*L=HKH'93�(5FCB)U5:<'9FÂ=&(53!R!,L;�,L3!R!,-3Y=}')/w=H%!,t,L3!,-KSQ)q©')/w=H%!,
(53!*-(5R!,-3Y=l;!%V')=?'93 Ï ïÈÑ�yv�Ò r Í ¹ �	ÓÄg#DO[�µ�g�DOo/À�¤k¥�Ò� �0x%!,�U+'�³�KHBf=?,¨')/�=H%!(+FZ;!KH'r*-,LFHF�B)3!R
=H%!,l=?,-*2%V3!(+*-B)Ue*2%�B)U+U5,-3!Q),t/�'9K�BT*L'96!3Y=?,LKiR!,�±r(+*-,.:T,IB)FS6!KH(53!QTB)*-*L6!K?BJ=?,-U#q�=?%!,7B)3VQ96!UcBfK
R!(5FS=HKH(+�V6V=?(5'93©')/PU+'�³°,L3!,-KSQ)q�,LU+,-*�=?KS'93!F}R!'T3!')=x/¾BI±9'9Kx=H%!(+FC=uqr;�,�')/1;�'9UcB)KS(+:T,L=H,-K- 

d�'9K�;�B)(5K¢;!KH'rR!6!*�=?(+')3�¬&'93¯=?%V,{')=H%!,-KT%�B)3VR�¬�=H%!,{');�,L3!(+3!Q�B)3!Q)U+,y��,�=u³&,L,-3Ô=H%!,
;!KS'>RV6!*-,LR�,LU+,-*�=?KS'93ËB)3!Rª;�')FH(5=HKH'93§RV,-*-KS,IB)FS,-F.³}(5=H%Ë(53!*-KS,IB)FS(+3!Q�,L3!,-KSQ)qª:<B)D�(+3!Q´=H%!,
:T,IB)FS6!KH,L:<,L3Y=l:<')KH,¨*L'9:T;!U+(5*IBf=H,-R~BJ=l%!(+Q)%!,-Ki,-3!,LKHQ9(5,-F- .| :´B)Q)3!,L=H(+*¨FS,-;�BfK?Bf=H(+'93~(5F
3!'f=eR!,-FS(+K?Bf�!U+,b��,-*IBf6!FH,b=?%!,bR!,�ò�,-*�=?(5'93�*-B)3!3!'f=1��,bR!,L=H,-KS:<(53!,-R.±9,LKSq7B)*L*-6!KHBf=?,LU5q9 10x%!,
;!KS'9;�'9FH,LR�;�'9UcBfKH(+:T,L=H,-K�*-'93VFH(+FÂ=?F.')/&B©=?%!(53ËFS*-(53�=H(+U5UcBf=H'9K�Ïyx_ô¦v)g�<>:´ÒZB)F.B)3ËB)*�=?(#±9,
=?B)KHQ9,�=I¬b"'DOv :M(+3ª/�KH')3�=7')/&ByFH(+U5(+*L'93ª:<(5*-KH')FS=?KS(+;§R!,�=?,L*L=?')K¨B)KSK?B)3VQ9,-:T,-3Y=I¬e/�'9U5U+'�³&,LR
�Yq§B©RV(+;�'9U+,�:´B)Q)3!,L=tB)3!R~=u³�'AFS*-(53�=H(+U5UcBf=H'9KHF7"�g�¸u:MB);�BfKS=Z/�KS'9:n=?%!,¢��,IB):TU+(53!,./�'9K
=HKH(+Q)Q9,-KS(+3!QT'93§FSqr:T:<,�=?KS(+*�¤�Ôw¤ n ;!B)(+KSF- l0x%!,�:T(+*LKH'9FÂ=?KS(+;_RV,L=?,L*L=H'9Kl*-'93VFH(+FÂ=?Fl')/]/�')6!K
U+B�q),-KSF¢%�BI±>(53!Q�v>"kN_*2%�Bf3!3!,-U5F¢,IB)*2%Î')/�FH(5U+(5*-'93Ì³&Bf/�,LKHF¢³}(5=H%¯B~FH;�Bf=H(cB)U¿³}(+RV=H%/�'9K¢B
FS(+3!Q9U5,©*2%�B)3V3!,-Ux')/tN9vT<>:A �0x%!,�FH,L*-'93VR�B)3!R=H%!(+KSRUcBIq9,LK�B)KH,y'9KS(+,-3Y=H,-RÎBf=�>.W9g'&
³}(#=?%©KS,-FH;�,-*�=}=?'¨=H%!,Z��KSFS=}UcBIq),-K-¬r=?%!,t/�')6!KS=H%�;�,LKH;�,-3!R!(5*-6!U+B)K�=H'�'93!,Z')/e=?%!,t;VKH,L±r(5'96!F
U+B�q),-KSF-¬�=?%�6!FCBfU+U+'�³}(53!Ql=?'¨:T,IBfFH6!KS,�=H%!,i/�6!U5U�B)3!Q96VUcB)KbK?Bf3!Q9,�')/�;!KS'>RV6!*-,LR�¤ Ô ¤�n!Eu;!B)(+KSF
³}(#=?%!'96>=lB)3Yq{QYB);~(53_=?%!,�B)*-*L,-;V=?B)3!*-,f .|Äz{'93Y=?,¢$CB)KHU5'©FH(5:�6!UcBJ=?(+')3{')/]=H%!(+FiR!,L±r(5*-,
(53!*-U56!R!(+3VQ©:�6!U#=?(+;VU+,7FH*IBJ=H=?,LKH(53!Qy(+3§=?%!,�=?B)KHQ),L=I¬�=H%!,¢:T(+*-KS'9FS=HKH(5;~R!,L=H,-*�=?'9KL¬1Bf3!RË/�')(+U+F
(53<=?%V,Z±fB)*-6!6V: FÂq>FÂ=?,L:óÏ¾6!FS(+3!Q¢ö7a]|i{�0�Ò¿FS%!'�³}FC=?%�Bf=CB)3yB)3�BfU5qr�-(53!Q¨;�'�³&,LKC')/1N9v9Å
(5FtB)*2%!(5,L±fB)�!U5,©Ï�*L/» Z�!Q��! NJ��Ò� ts.ab�Ó*-B)U+*L6!UcBf=H(+'93VF�;VKH,-RV(+*L=tB)3ªB)3!Q)6!UcB)K�R!(5FS=?KS(+�!6>=?(+')3
/�'9K};�Bf(+K};!KH'rR!6!*�=?(5'93{;VKH'9;�'9KS=H(+'93!B)UÇ=?'~ÏÂ" ± zSÇ�B¨*-'9F�NVÏwõBµÕÉAÇ)ÒHÒC³}(5=H%_Bf3~B)3�BfU5qr�-(53!Q
;�'�³&,LKZ')/ÅBÌôîg#DON)`¢/�'9K}(+3!*L(+R!,L3�=i;!%!'f=?'93!F�(+3y=?%V,�KHB)3!Q9,7')/]WkE2"�gT£�¤k¥T x@&,-*-B)6!FS,¨')/
=H%!,x=?%!(5*2Dr3V,-FHF¿')/�=?%V,�:T(+*LKH'9FÂ=?KS(+;¢UcBIq),-KHF�Ï¾89g9gK<>:©ÒP(#=](+F]*L'93Y±9,L3!(+,L3�=¿=?'.:T,IB)FS6!KH,C=H%!,
��,IB):¦;�'9UcB)KS(+�-Bf=?(5'93¢/�'9K��!/ =H,-,L3A:T(+3�6V=H,-F�,L±9,LKSq©=H(+:T,�=H%!,t'9KS(+,L3�=?Bf=?(5'93´'f/�=H%!,t*LKSqrFS=?B)U
KHB)R!(cBJ=?'9Kw'9Ke=?%V,&,-U5,-*�=?KH')3¨��,IB):á;�B)KHB):T,L=?,LKHF�%�BI±9,C*2%!B)3!Q9,LR� j0x%!,�FH*-(53Y=?(+U5UcBf=H'9KÇ=?B)KHQ9,�=
B)Fi³&,LU+U1B)FZ=?%V,�R!,L=H,-*�=?'9KlR!,�±r(+*-,¨%�BI±9,�=?'���,¨:T'96!3Y=H,-R§'93§:T')=?')KiR!KS(5±),-3§FS=?B)Q9,LFlFH'
=H%�Bf=x=?%V,Lqy*IBf3A��,.KH,L:<'�±9,LR{/�KS'9: =H%!,.��,-B):<U5(+3!,f 

|�KH,-FS,IB)KS*2%§B)3!R{R!,L±),-U5'9;!:T,-3Y=Z;VKH'9Q9KHB):�(5F�6V3!R!,-KÂ³CBIq_Bf=}=?%!,×Ö¿,-KS,L±fB)3_\b%YqrFH(5*-F
�u3!FÂ=?(#=?6V=H,�=?'©=?,LFS=.=?%V,-FH,�(5R!,IB)Fl6VFH(+3VQ©=?%!,<N©£7¤k¥�*L'9%!,LKH,-3Y=7�!KS,-:TFHFS=HK?B)%VU+6!3!Q���,IBf:
U5(+3!,ABf=�Ö¿,-K?\]%!(�ÏØÖ¿,LKH,L±fB)3Ç¬x|ZKH:T,-3V(cBYÒ® Ã0x%V(+F�N�EGq9,-B)K´;VKH'9Q9KHB):�(+FT/�6!3!R!,LRÊ�YqÎ=H%!,
h7 ^� �$&(5±r(+U5(cB)3{m},-FH,-B)KH*2%ËB)3VRª�t,L±9,LU+'9;V:<,L3�=ld�6V3!R�¬�Bf3!R§FH6!;V;�'9KÂ=?F.B´*L'9U+U+B)��'9K?Bf=H(+'93
')/P|ZKS:<,L3!(cB)3AB)3VR~h� O^� �*-')U+UcBf��'9KHBf=?')KHF&/�KS'9:�=?%!,�hi3V(5±9,LKHFS(5=uqy')/]$&'93!3!,L*L=?(5*-6V=- }�t3!,
')/&=?%!,©;VKH(+:<B)KÂq§Q9'YB)U5F�'f/C=?%!(5F¨;!KS'�FS,-*�=¢(+F.=?'_FH%!'�³Ä=?%!,´B)*-*L6!K?Bf*LqË³}(5=?%�³}%!(+*2%Ì=H%!,
;�'9UcBfKH(+�-Bf=?(5'93¢')/�B�*-')%!,-KS,-3Y=C�!KS,-:TFHFÂ=?K?Bf%!U+6!3VQ¨��,IB):Ä*IBf3´��,i*-B)U+*L6!UcBf=H,-R<��B)FH,LR©6!;�'93
slab� Bf3!RA=H%!,.:<,-B)FH6VKH,-RAFH%!B);�,.')/�=?%V,7(53Y=?,-3VFH(5=uq©FH;�,-*L=HKH6!:A 
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dP(5Q96!KS,{�! ONf�!²_|Z3!Q96VUcB)KTR!(+FÂ=?KS(+�!6V=H(+'93¯/�'9KT;�B)(5K<;!KS'>RV6!*L=H(+'93 ��q U+(53!,IBfKHU5qÌ;�')UcB)KS(+�-,LR
;!%V')=?'93VFZB)F�:T,IB)FS6!KH,LR_�Yq{BT;�'9UcBfKH(+:T,L=H,-KC(53{*L'9:T;�B)KH(5FH'93�³}(#=?%{=H%!,-')KH,L=H(+*-B)Uw;!KH,LR!(+*®E
=H(+'93ËÏ�á/Ñ�2çs�·àá_é üä@Ç·kÒ® ]0x%!,7*-'96!3Y=�K?BJ=?,.*-'9KSKH,LFH;�'93!R!F}=?'y"kv�:T(+3�6V=?,LFx')/1R�Bf=2B�=?B)D�(+3!Q! 
ã~ä6Ù ÚÛXÌë+�Â;��jéIïWU : ë<;3= ÃeïÐ�Pëlï2Äjél��Á
01B)�!U5,��! O[��VKH(+3VQ9F�=H'9Q9,�=?%!,LK1=?%V,&R!(#±9,-KSFH,CFS,L=P')/�;�B)KHB):T,L=?,LKHF�=?%�Bf=1:�6!FÂ=j��,&*L'93!FH(5R!,-KS,-R
(53~,L±fB)U56�Bf=?(53!Q´=H%!,¢'9;V=H(+:�6!:n��,IB):�(+3Y=?,L3!FH(#=uq~BJ=l³}%!(+*2%ªB)3ª,®«V;�,-KS(+:T,-3Y=l6!FS(+3!Q©=H%!,
*L'9%!,-KS,-3Y=7�!KH,L:<FSFS=HK?B)%!U56!3!Q���,IB):�FH%!')6!U+R§'9;�,-KHBf=?,f �|iU+U�/�'96!Kt*L'9U+6!:T3!Ft'f/�3�6!:¨��,LKHF
³�,-KS,¿')�V=2B)(53!,-Rl/�'9K�=H%!,bF?B):T,]��,IB): *L'93!R!(#=?(5'93!F-¬�,®«>*-,-;>=1=H%�Bf=w=?%V,¿*LKSqrFS=?B)UY'9KS(+,-3Y=?Bf=?(5'93
³&B)FlB)RGFS6!FS=H,-R§=?'�BfU+(+Q)3{=?%V,�*-'9%V,-KH,L3Y=.(+3Y=?,L3!FH(#=uq_;�,IB)D{Bf=t=H%!,�,L3!,-KSQ)q~U5(+FS=H,-R{(+3~KS'k³
'93V,) j0x%!,�FH,L*-'93VR´KH'�³.¬�UcBf��,LU+,-R�Ü×Ç�¬�Q9(5±),-F]=?%!,}(53�=H,-Q9KHBf=?,LR<KHBf=?,}')/���,IB):Ó;V%!')=?')3!Fb(+3
=H%!,�*-')%!,-KS,-3Y=7;�,-B)D_R!'�³}3!FÂ=?KS,IB):�')/b=?%!,¢*L'9U+U5(+:<Bf=?'9KL Õ{�')=?,�=?%!,¢FS%�B)KH;ªR!,L*-KS,IB)FS,¢(+3
=H%!,Z(53�=H,-3!FS(5=uq�')/Ç=?%!,i*-'9%!,LKH,L3�=C;�,-B)DTB)F�=H%!,i,L3!,-KSQ)q´B);!;!KS'YB)*2%!,LF&=?%!,�,-3VR�;�'9(53Y=I j@¿q
*L'93Y=?K?BfFS=I¬1=?%!,©(53!*-')%!,-KS,-3Y=¢�!KS,-:TFHFS=HK?B)%VU+6!3!Q{ò�6>«�(+F¨B);!;!KS'�«>(5:´Bf=H,-U#qª*-'93!FÂ=2B)3Y=¢'�±),-K
=H%!(+F¿K?B)3VQ9,Z')/�,-3!,LKHQ9(5,-F- ]0x%V,i=?%V(+KHR´B)3!R´/�')6!KS=H%´KH'�³ FS%!'�³Ã=H%!,Z%V,-(+Q)%�=&B)3!R<³}(+RV=H%´')/
=H%!,¨;�,IB)Dy(53{=?%V,¨;�'9UcB)KS(+�-Bf=?(5'93�FH;�,-*�=?KH6V:	')/j=H%!,¨��,IBf:{ �m}'k³}F��!±9,�B)3!R~FS(#«{KH,L;�'9KÂ=
=H%!,_%!,L(+Q9%Y=yBf3!RÔ³}(+R>=?%�')/l=H%!,~;�,IB)D¯(53Ô=?%!,{=2B)Q9Q)(+3!QË,L½T*-(5,-3!*�q�FS;�,L*L=?KS6!:A 0x%!,
=?B)Q9Q9(53!Q_,�½<*L(+,L3!*Lq(5F�R!,���3!,-RÎB)F�=H%!,©3�6!:���,-K¢'f/i��,IBf: ;!%V')=?'93VF¢')/iB_;�B)KÂ=?(+*L6!UcBfK
,L3!,-KSQ)qËKH,IBf*2%!(+3!Q{=?%!,�=2B)KSQ9,L=�R!(#±>(5R!,-R��Yq�=H%!,<*L'9KHKS,-FS;�'93VR!(+3!Q_K?Bf=H,<(53�=?%V,T=?B)Q9Q9(53!Q
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ÈÓ')/1;�,IB)D `�£�¤k¥ o�£7¤k¥ "�g�£�¤k¥ "9"7£7¤k¥Ü×Ç�(53�;�,-B)D "�`9vTz_ÿfF "�g9gTz~ÿfF �YvTz_ÿfF "kv�z~ÿfF
;�,IB)D´;�'9U+B)KH(5�IBf=H(+'93 gV Ovf� gV X�V" gV ON9[ g> 5"9"

Ï�/» Æ³. X%� p:A Ò ÏÂ"9"-�YgmÀ°¤k¥¢Ò ÏÍo9g9gÔÀ°¤k¥¢Ò ÏÍW)g9gÔÀ°¤k¥�Ò ÏÍNf�YgÔÀ°¤k¥�Ò
;�,IB)D<=2B)Q9Q)(+3!Q�,�½T*-(+,L3!*Lq gV Ov9v gV vfg gV p��v g> N)o

Ï�/» Æ³. X%� p:A Ò Ï [)N)gÔÀ°¤k¥�Ò ÏÍW9g9gÔÀ°¤k¥¢Ò Ï¾�YN)gÔÀ°¤k¥�Ò Ï¾89g9gÔÀ°¤k¥�Ò
;�'�³&,LK�')3{*L'9U+U5(+:<Bf=?'9K vr O8�. �! O[¡. �V N¡. 8V X`�.
;�'�³&,LK�')3A=?B)KHQ9,�= `V"�g¢:m. W9o)g�:m. W9g9g�:m. vf�9g�:m.
=H')=2B)UÇ%�B)R!KS'93!(+*lKHBf=?, 89`Yv�(7ÿfF 8)WYv�(�ÿJF 8Yv)gm(7ÿfF 8)�Yvm(7ÿfF
=?B)Q9Q9,LRA%!B)R!KH')3!(+*lKHBf=?, N)Wm(7ÿfF "I�Ô(�ÿJF WV O8m(7ÿfF N> #"º(�ÿJF
01B)�!U5,i�! O[>²b�t;�,-KHBf=?(53!Q¨;�BfK?B):T,L=H,-KHFb/�'9K&B)3´,®«V;�,-KS(+:T,-3Y=C6VFH(+3VQ¨=?%!,i*-'9%V,-KH,L3Y=x�!KH,L:<F»E
FÂ=?K?Bf%!U+6!3VQ7��,IBf:{ 10x%!,i*-B)U+*L6!UcBJ=?(+')3�B)FHFS6!:<,LF¿BT"kNl£7¤k¥á,LU+,L*L=?KS'93T��,-B):Ó,-3V,-KHQfqTB)3!R
BT8#Dp��:�:n*-'9U5U+(+:<Bf=H'9K&`)gP:nR!'�³}3!FS=HKH,IBf:n/�KS'9:nB�K?B)R!(+Bf=?')Kx')/j=?%V(+*2D�3!,-FSF¨"�gono?tK?BkE
R!(+Bf=?(5'93©U5,-3!Q)=H%!F- b0x%!,.,LU+,-*�=?KS'93{��,IBf:�*-6VKHKH,L3Y=Z(5FC=2B)Df,-3{=H'���,78�<%A. �0x%V,�KHBf=?,LFx(+3
=H%!,ZR!,�=?,L*L=?')K.Ï¾U+B)FS=¿=u³&'¢KS'�³}F2Ò&B)KS,Z*-B)U+*L6!UcBf=H,-RT/�'9K&B¨89g�¸u: U5(+4�6!(5R<%YqrR!KH')Q9,-3©=?B)KHQ9,�=
B)3VR{Bf3{'9;�,-3A%�B)RVKH'93!(5*t=?KS(+Q9Q9,LK- 

/�'r*IB)U�;!U+B)3!,) .�eB)KSQ9,�=?B)Q9Q9(53!Q´,�½T*-(+,L3!*-(5,-F.B)KS,¨KS,-4�6!(+KS,-Rª(+3_'9KHR!,LKi=H'�:´B)Df,�,lW�,-*�=?(#±9,
6!FS,ª')/�=?B)Q9Q9(53!Q! �0x%!,§³}(+RV=H% ')/�=H%!,ª;�,-B)DÔ(53Ê=?%!,~=?B)Q9Q9(53!Q,L½T*-(5,-3!*�qÊFH;�,-*�=?KS6!:
R!,�=?,LKH:T(+3!,LF�=?%V,´³}(+RV=H%�')/x=H%!,´/�'r*IB)U¿;!UcBf3!,<=H%�Bf=¨³�'96!U5R���,�B)*L=H(5±),´³}%!,-3KS6!3!3!(53!Q
³}(#=?%*-')U+U+(5:´BJ=?(+')3� {0x%V,A;�,IBfDÌ(+3Y=H,-Q9KHB)U�KS,-;�'9KS=H,-R¯(+3KS'�³ =u³�'ª(+F�FS6!:<:T,-R�³}(#=?%!(53
=H%!,Z/» Æ³. X%� p:A r=?B)Q9Q9(53!Q¨,�½<*L(+,L3!*Lq<³}(+3!R!'�³. bm}'�³}FCFH,�±9,-3{B)3!R´,-(+Q)%�=&Q9(5±),Z=?%V,t;!%!')=H'93
��,IB): ;�'�³�,-K¢=?%�BJ=<(5F¢(+3!*L(+R!,L3Y=�'93=?%!,y,�«>;�,-KS(+:T,-3Y=2B)UC=?B)KHQ),L={ÏÍBf3!R ;V%!')=?')3Î��,IBf:
R!6V:<;�ÒCBf3!RA=H%!,.;!%!')=H'93y*-'9U5U+(5:´Bf=H'9K-¬�KS,-FH;�,-*�=?(#±9,-U#q9 

0x%!,ËUcB)FÂ=©=u³�'ÔKH'�³}Fy(+3 01B)�!U5,§�! [�Q9(#±9,§=?%V,Ë(53!*-U56!FH(#±9,ªB)3VRÃ=?B)Q9Q9,LRÃKHBf=?,LF�/�'9K
%�BfR!KH'93V(+*_=HKH(+Q)Q9,-KSF´/�KH'9: B89gZ¸u: U5(+4�6!(+RÔ%�qrR!KS'9Q9,L3Ã=?B)KHQ9,�=�;!U+B)*-,LRÃ(53�=?%!,§��,IBf:
/�'9U5U+'�³}(+3VQ©=?%!,<*-'9U5U+(+:<Bf=H'9K- _{i')=H,<=H%�Bf=7=?%!,T=?')=?B)Ub%�B)R!KS'93!(+*�KHBf=?,<(+F7R!'9:T(+3�Bf=H,-RË�Yq
��Bf*2DrQ)KH'96!3VR ÏÂü¾ý¾·-ýy3!'93>E =2B)Q9Q),-R�Òl,L±),-3Y=?F¢BfFHFH'r*-(+Bf=?,LR�³}(#=?%�=H%!,´U5'�³CEu,-3V,-KHQfqª*-'9:T;�'JE
3!,L3Y=�')/}=?%!,���,IB):A ª0x%!(+F¨(+F¨³}%Yq�=H%!,©=?')=?B)U�=HKH(5Q9Q9,-K�K?Bf=H,©(+F¨,-FHFS,-3Y=?(+B)U+U#qÌ*L'93!FÂ=2B)3Y=
³}%!(5U+,¨=H%!,�ò�6>«~(+3~=H%!,�*-'9%!,LKH,L3�=7;�,IB)DA±fB)KH(5,-FZ³}(#=?%ª;�,-B)D_,L3!,-KSQ)q§'�±9,LK7B)3§'9KHRV,-Kl')/
:<B)Q93!(#=?6!RV,) P0x%V(+F�=?B)�!U5,i(5U+U+6VFS=?KHBf=?,LF]=?%!,�±)BfU+6!,i')/w%�BI±r(+3!Q¨B)3©,LU+,-*�=?KS'93©��,IB):Ä,-3V,-KHQfq
³�,-U5UeB)��'�±),.=H%!,.;!%!')=H'93A,-3!,LKHQ)q�3V,-,-RV,-R{/�')KC=?%!,.,�«>;�,-KS(+:T,-3Y=I 
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�! #" öl,-3!,LKH(5*7RV(cB)Q9KHB):TF&/�'9Kx%�B)KSRy;!%!')=H'93{;VKH'rR!6!*L=H(+'93Ç Ë 7 7 � 7 . � 7 � 8
�! ON \]%!')=H'93A,-3!,LKHQ)qyFS;�,L*L=?KS6!:�/�KH'): =?%V,¨$&'):<;V=H'93y��B)*2D9EuFS*IBf=S=?,LKiFS'96!KH*L, v
�! X8 \]%!')=H'93A;�'�³�,-K�FH;�,-*L=HKH6!:�/�KS'9:�Bf3{'9KS(+,L3�=H,-RyR!(+B):<')3!R�K?B)RV(cBf=H'9K- � `
�! p� ^>*2%V,-:<Bf=?(5*7;VUcB)3�±r(+,�³ ')/�=?%!,.;!%V')=?'93y��,IB):�U+(+3V,� � 7 7 � 7 . � 7 � o
�! Ov $&'9%V,-KH,L3Y=Z�!KS,-:TFHFÂ=?K?Bf%!U+6!3VQ<FS;�,L*L=?KS6!:  � 7 7 � 7 � 7 7 � 7 . � 7 � "kN
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