
���������
	�� �
����	�������� ���
��� ����� �"! #$�%�

&(' ���*)%�
�+�,�.- /���� '�' 	 ' ) � ' - �102�.��34�
	�� '

5�687:9<;>=@?A=CBEDGF 5�HJIKICLNMOLQP�RSLUTC78V

W

B<VXBNTC7:D>IZY[LNVXB<=GLUTCB<=C\<]_^`;>aSLN=KTKMb;>cdT(B<egfhBdMQaSHETK;>=�iEDj7:;kcJDj;

i_TCLNclemB<=Gnpo`cl789d;k=GIq78Tr\<]Si_TCLNclemB<=Gns]JfALN6:7temBd=KcS7:LQuNv�w<xdyl]Eo"z{i$z |�z

}G~"•>€‚•„ƒ†…j‡>•t€„ˆ ‰NŠ_•j‹r€tŒE•>ŽA•G•G‘ •’‹q•k“d”•‡k–q—S‘ }˜—<™

š�›$œG•GžjŸ_ ¡•¡¢�£

Šd}Q}C¤<}G•C™d‹r€‚‡¡“¥‡>”¦–r‡¡ŒE‡k‹r€‚•Q‹q•>•§‰N•,€‚“+—<¨<“_•k~
€‚•¡ˆ©™�“d•’‹§–r™�•C‹r™<–r}˜—*}G“dª

«

€‚–r‡>“�~
}G“U‹r•Q–r}G¬N™d€{–r}G•b‹rŠ�}*­>}G“�}K–q•k‹r€‚‡¡“
‡k”
~
‡>‹r€‚‡>“ ®d•8•k“�•O‹rŠ_•j‹O–r}G•§®E}G•C‹¯­>•‚‡¡Œ_•k•

•G‡¡“d•’‹§–q•>€‚“U‹r•(€t~
®E‡>•§}˜—�ŒU¨¯‹rŠ�},‹q•k•§‰�°±Šd€‚•t}"•

«

‡>€t—d€‚“�­O•G‡>•‚•t€‚•§€‚‡¡“d•�°±€{‹rŠ*•’‹q•j‹r€t‡>“_•j–§¨Uˆ

~
‡

«

€‚“d­dˆ±•k“_—�™d“d”•‡k–r}G•§}G}G“²‡>Œ�•’‹q•k•G•‚}G•G‘

£

Š�€‚•�®_•k®E}C–�®d–r}G•§}G“U‹r•"‹rŠ�}O}G•t•k•’‹r€t•¯•’‹§–r€‚®

”:–q•k~
}C°³‡k–r‰lˆk°±Š�€‚•qŠ,•>—�—N–r}G•§•§}G•$‹rŠ�€‚•$®<–r‡¡Œd•t}C~
ŒU¨Z€‚“N‹r}C­>–q•k‹r€‚“d­A­¡•‚‡>Œ_•>•N~
‡k‹r€t‡>“�®d•t•>“dª

“�€‚“�­Q~
}C‹rŠ�‡N—<•A°±€{‹rŠ.•´–r}˜•k•C‹r€

«

}
~
‡>‹r€‚‡¡“p}C¤<}G•G™<‹r€t‡>“.•>®d®d–r‡¡•>•qŠJ‘

£

‡b~"•k€‚“N‹q•k€‚“*•

•G‡¡•‚•‚€‚•§€‚‡¡“dªm”8–r}G}´‹§–q•˜µ’}G•K‹r‡>–§¨Uˆ[•b­¡€

«

}C“*~
‡>‹r€‚‡¡“�®�•t•>“.€‚•`€t“d•C–r}G~
}G“U‹q•k•t•{¨p~
‡N—d€{¶_}G—�‹r‡

–r}C·_}C•C‹
•qŠ_•>“d­¡}G•,€t“¥‹rŠ�}�}G“

«

€{–r‡¡“�~
}C“N‹˜‘

£

Š�€‚•�~
‡N—d€{¶�•˜•k‹r€‚‡¡“¸•˜•k“+ŒE}´®E}C–§”•‡k–r~
}˜—

°±€{‹rŠ�‡¡™<‹†•§™d•§®E}G“_—<€‚“�­@‹q•>•§‰�ŒE}GŠ_•

«

€‚‡>–˜‘

£

Šd}±}G•t•>•’‹r€‚•A•’‹§–r€‚®�”:–q•k~
}C°³‡k–r‰,€‚•†•C‡¡~
®�™<‹q•kª

‹r€‚‡¡“_•k•‚•‚¨(}K¹
•G€‚}G“U‹©•>“�—Z•˜•>“`ŒE}³•k®�®�•‚€‚}˜—@‹r‡±–r‡¡ŒE‡>‹r•$°±€{‹rŠ(~"•>“U¨@—d}G­k–r}G}G•s‡>”<”:–r}C}˜—d‡>~b‘

£

Š�}Z®�•>®E}C–h•>•‚•§‡"®d–r}C•§}G“U‹r•¦}K¤d®E}K–r€t~
}C“N‹q•k•E–r}G•§™�•{‹r•¦‡¡Œd‹q•k€‚“�}˜—QŒU¨"‹rŠ�}A€t~
®d•‚}G~
}G“U‹q•kª

‹r€‚‡¡“b‡k”$‹rŠ�€‚•g”:–q•k~
}C°³‡k–r‰´‡>“Q‹rŠ�}A‹rŠd}(ºN‹q•k“d”:‡>–q—O»Q‡>Œ�€‚•‚},»b•k“�€‚®�™d•t•k‹r‡>–˜‘

¼g½ ¾d¿hÀEÁlÂZÃ`Ä`ÅXÀlÆqÂ¦¿

Ç

Rl;.LNHlTKB<MOLNTK;>n%;jÈE;>DkHETK7:B<c BNe�TCL<IKFEI�V_\É=CB<VXBNTGI�7:c
nE\_cSLNMb7•DN]¦HScSIrTC=KHJD˜TKHS=K;¡ns]hL<cSn

aXBNTK;>c�TK7•LN6:68\OaXB<alHS6:LNTK;>np;kc_9_7:=KBdclMb;kc�TCIA=C;>Ê�Hl7:=K;¡IhIKB<alRS7:IqTK7•DkLNTK;>npMbBNTC78BdcpDkL<aSLNVS786:7tTC78;¡Ikz

Ë

cÌIqHJDGRÍ;>c_9�7:=CB<clMb;kc�TGIbHlcEemB<=C;>IK;k;>c
B<=OMbBU9_78clÎ²BdVSIqTCL<Dk68;¡IbMOLÏ\É=K;>aJ;¡LUTC;>nE6:\%7:c_9ÏL<6tÐ

7•nlLUTC;�L.al=C;k9_7:B<HSIK68\�al6•LNclcS;>n�MbBNTC78Bdc©z

Ç

Rl;�IKHSD>Dj;>ICIqemHl6ADkB<Mbal6:;jTC78Bdc²BNe(L*TCLdIqF�ÑZ7:686

TKRS;kcQ=K;¡ÊdHS78=C;¦TCRl;Aem=K;¡Ê�Hl;kc�TgÎ<;>cl;k=GLUTC78Bdc"BNeX=K;>9�7•IK;>n"MbB<TK7:B<cQal6:L<cSI†TKRJLUT±L<D>DjB<MbMbBEnlLUTC;

DGRSL<clÎ<;¡I�7:c�TKRl;b;>c�9_7:=KBdclMb;kc�T>z

Ë

c�Rl7:Î<Rl6:\¸IqTK=CHSD˜TCHl=K;¡n¸;>c_9�7:=CB<clMb;kc�TGI`TCRl7•I
al=CB<Vl6:;kM

DkL<c*VJ;�LÏ9dB<7•nE;>n�V_\�7:MbaJB�Iq7:clÎ¯DkB<cSIqTK=GLN7:c�TCIZBdcpTCRl;"MbBNTC78Bdc.BNe³B<VSIqTCLdDj6:;>I>Ò±78T�7•I(DjBdM´Ð

MbB<cbemBd=¦MbBNTC78BdcQaS6:L<clcl7:clÎ�LN6:Î<Bd=K78TKRSMbIgTKB�LdIKIKHlMb;@TKRSLNThBdVSIrTGL<Dk68;¡I±LN=C;(IrTGLUTC78BdcSLN=C\"B<=

MbBU9_78clÎ�B<c¥al=C;>nl;jTK;>=KMb7:cl;>n¥TK=GLUÓr;¡D˜TKBd=K7:;>I�ÔtÕ¡wÏÖ×z

Ç

Rl;¡Iq;QL<ICIqHSMQalTK7:B<cSI,LN=C;"Hlcl=C;>L<687•IqTK7•D

emB<=�;kc_9_78=CB<cSMQ;>c�TCIZBdHETCIK7:nl;
TKRl;�eØL<DjTKB<=C\¯ÙJB�Bd=`Bd=ZTKRl;´6:L<VJBd=CLNTKBd=K\¯;>c_9�7:=CB<clMb;kc�T¡]S6:78Fd;

TKRSBdIK;,;>cSDjBdHlc�TK;>=K;¡n�7:c*=KBdVJB<TK7•D,L<alal6:7:D>LUTC78BdcSI@IqHSDGR.LdIZIq;>=K9_7•Dj;,B<=@ÚS;>6:n�=CB<VXBNTK7•DkI>z

Ç

Rl;hcl;>Dk;>ICIq78Tr\,BNeEem=C;>Ê�Hl;kc�T†=K;>Î<;kcS;k=GLUTK7:B<c�B<elMQB<TK7:B<c"aS6:L<cSI©emBd=©TGL<IKF,;kÈE;>DjHlTK7:B<c
7:c

HlcSIqTK=CHSDjTKHl=C;>n´;kc_9_78=CB<cSMQ;>c�TCI†;kc�TCL<786•I³L�DjB<MbalHlTCLUTC78BdcSLN6EnE78Û¯DjHl68Tr\"emBd=³TKRl;@Îd;kcl;>=CLNTK7:B<c

BNeh=KBdVJB<T,MbBNTC78Bdc©z´Ü¦6:L<clcl7:clÎ*LN6:Î<B<=C78TKRlMOI�Î<;kcS;k=GLN6:68\�TCL<F<;QB<c+TKRl;bBd=CnE;>=�B<e¦Mb78c_HETC;>I

TKB�nE;jTC;k=CMb78cl;*L¥aS6:L<c©]±HlcSnl;k=Q7:nE;¡LN6ZDj7:=GDjHlMOIqTCLNcJDj;>I´IrTC786:6@B<c%TKRl;�B<=GnE;k=´BNe`IK;>DkB<cSnlI

Ô ÝÏÖ×zOÞ`;kcSDk;<][HJIq7:clÎ*al6•LNclcl7:clÎ*LN6:Î<Bd=K78TKRlMOI�TKRS;¯LÏ9<B<7•nlL<cSDj;´BNehMbBU9_7:clÎpBd=�HlcEemB<=C;>IK;k;>c

B<VJIrTGL<Dj6:;>I
D>LNclcSBNT
VJ;�Î<HSL<=CL<cdTC;k;¡nsz

W

;>LdD˜TC789d;QMbB<TK7:B<c²IKDGRS;kMb;>I>][6:78Fd;QTKRl;¯aXBNTC;kc�TK7•LN6

ÚS;>6:n LNalal=CBdLdDGRÌÔ uNÖ×]±Bdc²TKRS;pB<TKRl;>=´RSL<cSns]±L<=K;�LNVl6:;¯TCB+LÏ9<Bd7:n�MbBU9_7:clÎ¸BdVSIrTGL<Dk68;¡I"7:c

=C;>LN68Ð×TK7:MQ;ZVSHET¦Mb78ÎdR�TgeØLN7:6lTKB"LdDGRl7:;k9<;ATCRl;ZTCLdIqF´V_\�Î<;kTqTC78clÎ�TC=CL<alaX;>nb7:cQ6:BEDkL<6lMb78cl7:MOLlz

Ç

Rl7•I"nE7•DGRlB<TKB<M´\¥BNeZDjBdMbal68;kTK;OBd=
=K;¡IqBd68HETC78Bdc²DjB<Mbal6:;jTC;OVlHET"7:cl;jÛ¯Dk78;>cdT´Î<6:B<VSL<6

al6•LNclcS78clÎ�LN6:Î<Bd=K78TKRlMOI�LNcSn¸78cSDkB<Mbal6:;jTC;�VlHET�;jÛ¯Dk78;>cdT�6:B_D>LN6×]$=K;¡L<D˜TC789d;";jÈE;¡DjHETC78Bdc¸LNaEÐ



al=CBdLdDGRl;>I´RSL<IQVX;k;>c TCRl;.IrTGLN=KTK7:clÎ�aJBd78c�TbemB<=b9ULN=C78BdHSIQ;��$B<=KTCI´TKB�7:Mbal=KBU9d;�TCRl;*aJ;>=qÐ

emB<=CMOLNcSDk;.BNe"=CB<VXBNT¯MbBNTC78Bdc�Î<;>cl;k=GLUTC78BdcÌLN6:Î<B<=C78TKRlMOI¥Ô8Õ<Õ˜Ö’z

Ë

c�Bdcl;¸LNaSal=KB�L<DGR TKRl;

DjBdcSDj;>aETCI�B<ehaXBNTC;kc�TK7•LN6³ÚS;>6:nEÐ×VSLdIq;¡n¸BdVSIqTCL<Dk68;bLÏ9<Bd7:nSLNcSDk;QL<cSn+L<alal=CBÏÈE78MOLUTC;QDk;k6:6±nE;jÐ

DjBdMbaJB�Iq78TK7:B<c�MbBNTC78Bdc
al6:L<clcl7:clÎ(ÑA;k=C;gHSIK;>n�7:c�DjBdcUÓrHlcSDjTK7:B<c�TKB`\�7:;k6•n
LZ=C;>LdD˜TK7:9<;†em=GLNMb;jÐ

ÑAB<=CF�emB<=gal6•LNclcS78clÎ
L<cSn�;kÈE;>DjHlTK7:B<cQBNe$=KBdVJB<T³MbB<TK7:B<c*Ô y¡Ö’z¦5�cl6:\"aSLN=KTK7•LN6EF_clBUÑZ6:;>nlÎ<;ABNe

TKRS;�;kc_9_7:=KBdclMb;kc�T`7•I(=C;>Ê�Hl7:=K;¡n.LNcSn¥IKMOLN6:6 ]JHlcEemBd=K;¡Iq;>;kc.B<VJIrTGL<Dj6:;>I`B<=�MQ7:clBd=�DGRSL<clÎ<;¡I

7:cpTCRl;
;kc_9_7:=KBdclMb;kc�T@D>LNc*VX;�TKB<6:;k=GLUTC;>nsz

�

Rl;>=K;¡L<I TKRS;Zal=K;>9_78BdHSIq6:\
Mb;kc�TK7:B<cS;>nbLNalaS=KB�L<DGR�D>LNcQB<cl6:\"VX;(LNalal6:7:;>n�TKB
MbB<Vl7:6:;

=CB<VXBNTCI>]XTKRl;b;>6:LdIrTC7:D�VSLNcSn¥em=CL<Mb;kÑAB<=CF�Ô8ÕkvNÖ³7•I�LN6•IqB�IqHS7tTC;>n¸emB<=,=KBdVJB<T,MOLNcS78alHS6:LNTKB<=GI>z

Ë

c²TCRl7:I´LNalaS=KB�L<DGR�al6•LNclcl7:clÎ¸L<cSn²=C;>LdD˜TK7:9<;O;kÈE;>DjHlTK7:B<cÉLN=C;OHSIK;>n²7:c%IK;>Ê�Hl;>cSDj;dÒ�ÚS=GIqT

L²al6•LNcÌ7•I¯Îd;kcl;>=CLNTK;¡n HJIq7:clÎ%LÉDkB<c_9<;>c�TK7:B<cSL<6ZMQB<TK7:B<cÌal6•LNcScl;k=��,IKHlVSIK;>Ê�Hl;>c�TK6:\ÉTKRS7:I

al6•LNc 7:IbMbBEnE78ÚS;>n 78cJDj=C;kMb;kc�TCL<686:\ÉL<IbL+=K;¡L<DjTK7:B<cÉTCB�DGRJLNclÎd;>IQ78c%TKRl;.;>c_9�7:=CB<clMb;kc�T¡z

W

;¡LN68Ð TC78Mb;"BdVSIrTGL<Dk68;"LÏ9dB<7•nlLNcSDk;,emB<=(=CB<VXBNTGIZÑZ7tTCR*em;kÑ nE;>Î<=C;k;¡I@BNe³em=K;>;>nEBdM RJL<IZVX;k;>c

nE;>MQBdcSIqTK=GLUTK;¡nsz

�

B<=©MbB<VS786:;g=KBdVJB<TCI$TCRl;±Îd68BdVSLN6<nl\�cJLNMb7:D³ÑZ7:cSnEBUÑ�LNaSal=KB�L<DGR,78c�TC;kÎ<=GLUTC;>I$al6•LNcScl78cSÎ

LNcJn´;kÈE;>DjHlTK7:B<cQV�\´78cJDjB<=CaXB<=GLUTK7:clÎ�LNcb;jÛ¯Dk78;>cdT±Îd68BdVSLN6_aSLNTKROal6•LNcScl;k=g7:c�TKB�TKRS;(DjB<c�TC=KBd6

6:B�Bda¯BNe†L�nE\_cSL<MQ7•DkIqÐ’VSL<IK;>nO;kÈE;>DjHlTK7:B<c�ICDGRl;kMb;bÔ wUÖ×z

Ç

Rl7•IALNalal=CBdLdDGR¯LN6:68BUÑ(I¦emB<=ARl7:Î<REÐ

IKaJ;>;>n�cSLÏ9_78Î�LUTC78Bdc�BNe³LQMQBdVl7:68;
VSLdIq;�7:c.LNc�HlclF_clBUÑZc*LNcSn�nE\_cSLNMb7•D�;kc_9_78=CB<cSMQ;>c�T>z

Ë

cbLNclB<TKRl;>=gLNalal=CBdLdDGR
TKB�7:c�TK;kÎd=CLNTK;¡n"al6•LNclcS78clÎ
L<cSn´DkB<c�TK=CB<6EL�al6•LNcQ7:IgDkB<c_9<;>=qTC;>n

7:cdTCB�L(TK=GLUÓr;>DjTKBd=K\�HSIq7:clÎ,L(aSLNTKREÐ’VSL<IK;>n"aSLN=GLNMb;jTC;k=C7��¡LUTC78Bdc©]>=GLUTCRl;k=[TKRSL<c�LZTC78Mb;kÐ×VSLdIq;¡n

B<cS;¯ÔtÕÏy¡Ö×z

Ç

Rl7•I(L<686:BUÑ(I@TKRS;�DjBd=K=C;>IKaJBdcSnE7:clÎQaSLUTCREÐ×VJL<IK;>n*DjBdcdTC=KBd686:;k=@TCB¯7:cdTC;k=C=KHSaETZTKRl;

;jÈE;¡DjHETC78Bdc B<e`TKRS;*TK=GLUÓr;>DjTKBd=K\d]±7te�LNcÍHlcEemBd=K;¡Iq;>;kcÍB<VSIqTCLdDj6:;p7•IOnE;jTC;>DjTK;>n©z�5�cJDj;�TKRl;

B<VJIrTGL<Dj6:;*RSL<IbVX;k;>c
=K;>MQBU9d;>n%B<=¯LNc
;>9ÏLdIq7:B<cÍMOLNcl;>Hl9<;>=bRSL<IbVX;k;>c�IqaX;>Dk7tÚS;¡nÍV�\ L

R_HlMOLNc�B<aX;k=GLUTCB<=¡]dTCRl;
;jÈE;¡DjHETC78Bdc�B<e[TCRl;
B<=C78Îd78cJLN6XTK=GLUÓr;¡D˜TKBd=K\O7•I@=C;>IKHlMb;>nsz

Ç

Rl;`;k6•L<IqTK7•D(IrTC=K7:abem=GLNMb;kÑAB<=CF�Ô �ÏÖJaS=K;¡Iq;>cdTC;>nb7:cOTKRS7:I¦aSLNaX;k=h78c�TK;>Î<=GLUTC;>Igal6•LNcScl78cSÎ

LNcJn�;kÈ_;¡DjHETC78Bdc�emB<=Z=CB<VXBNTCI@ÑZ78TKR*MOLNc_\�nl;kÎ<=C;k;¡I@BNe†em=K;>;>nEBdM*z

Ç

RS7:I(L<alal=CBdLdDGRpLN6:6:BUÑ(I

emB<=A=C;>L<DjTK7:9<;�B<VSIqTCLdDj6:;�LÏ9<Bd7:nSLNcSDk;(VJ;>RSLÏ9_78Bd=±TCRSLUT(nEB_;>IhclB<T@IKHSIKaJ;>cSnOTGL<IKFO;jÈE;>DkHETK7:B<c©]

;kcJLNVl6:78cSÎ+=CB<VXBNTGI´ÑZ78TKRÍMOLNc_\ÉnE;>Î<=C;k;>I´BNe`em=K;>;>nEBdM TKB�aJ;>=qemBd=KM�TGL<IKFEI´7:c
nE\_cSLNMb7•D

LNcJn�HlcSIqTK=CHSDjTKHl=C;>nÌ;>c_9�7:=CB<clMb;kc�TGIkz

Ç

Rl;�aSLNaX;k=*LN6•IKB%al=C;>IK;kc�TCI�TKRS;+;kÈ_aX;k=C7:MQ;>c�TCLN6

9ULN6:7:nSLUTK7:B<cbB<eXTCRl7•I³em=CL<Mb;kÑAB<=CF"B<cQTKRS;�i�TCL<cEemB<=Gn
	.BdVl786:;�	¥L<cl78aSHl6:LNTKBd=>]�L
Iq78ÈQnE;>Î<=C;k;kÐ

BNe„Ð×em=C;k;>nlB<M
� ^�5

���

Ü¦o�	¥| y��dx�MbBdHlc�TK;>n�Bdc�Lbwb^�5

�

RlB<6:B<cSB<Mb7:D,MbB<VS786:;�VSL<IK;<z

�@½��������<ÀlÆKÅ��hÀEÁSÆ�� �ZÁ!�#"%$'&�Â±Á)(

Ç

Rl;
;>6:LdIrTC7:D+*-,/.10 2²em=CL<Mb;kÑAB<=CFO7:IZ9d;k=C\�IK78Mb7:6:L<=(78c.IKal7:=K78TZTKBbTCRl;";k6•L<IqTK7•D
354�6'7�em=GLNMb;jÐ

ÑAB<=CF�Ô8ÕkvUÖ’z

Ë

c¯TCRl;,;k6•L<IqTK7•D8354�6'7Oem=GLNMb;kÑAB<=CFQL�al=C;k9_78BdHSIK68\bal6•LNclcS;>n¯=CB<VXBNTAMbBNTK7:B<cp7:I

MbBEnE;k6:;>n�L<I�;k6•L<IqTK7•D�MOLNTK;k=C7•LN6×z�| aSLUTCR¸VX;jTrÑA;k;kc�LNc+78cS7tTC7:L<6±LNcSn+L¯ÚScJLN6±DjBdcEÚSÎdHl=CLNÐ

TK7:B<c�DkL<c¸VX;´7:MOLNÎ<7:cl;¡n¸L<I,Lp=KHlVSVJ;>=�VSL<cSn¸IKaSL<clcl7:clÎ�TCRl;QÎdLNa¸VJ;kTrÑh;>;kc¥TrÑAB�aJBd78c�TCI

7:cÉIqaSLdDj;dz¥5�VJIrTGL<Dj6:;>I";jÈE;k=KT´L.=C;kalHS6:IK789d;bemB<=GDj;OBdc�TKRl;�TK=GLUÓr;>DjTKBd=K\d][=C;>IKHl6tTC78cSÎ.78c%L<c

7:cSDj=C;kMb;kc�TGLN6sMbBEnE7tÚXDkLUTC78Bdc©z

Ç

Rl7•I(DkL<c*VJ;
7:MOLNÎ<7:cl;¡npLdI(LQMQBU9_7:clÎbB<VSIqTCLdDj6:;�alHSIKRl78cSÎ

LNcJn%nE;kemB<=CMQ7:clÎ¸TKRl;�=KHSVlVJ;>=´VJLNcSnsz

�

RS;kcÉTCRl;*B<VSIqTCLdDj6:;¯7•I´=C;kMbBU9d;>ns]³TCRl;�TC=CLNÓr;>DjÐ

TKBd=K\OÑZ7:6:6s=K;kTKHl=Cc�TCBb7tTGI@78cl78TK7•LN6©DkB<cEÚJÎ<Hl=GLUTC78Bdc©]¡ÓrHSIrT(LdIATKRl;�=CHlVlVX;k=ZVSL<cSn�ÑAB<HS6:nszg|`c

;k6•L<IqTK7•D93:4;6'7.7•I`=C;kal=C;>IK;kc�TC;>n.L<I,LOBdcl;jÐ§nE7:MQ;>cSIK78BdcSLN6†DjHl=C9<;"7:c+DkB<cEÚJÎ<Hl=GLUTC78Bdc*IKaSLdDj;<z

Ç

Rl7•I"6:;>LdnlI�TKB¸Rl78ÎdRÉDjBdMQaSHETCLNTK7:B<cSL<6hDjBdMbal68;kÈE7tTr\¸emB<=�RS78ÎdREÐ’nl78Mb;kcJIq7:B<cSL<6¦DjBdcEÚSÎdHl=CLNÐ

TK7:B<cOIKaSL<Dk;>I>z

�

Hl=qTCRl;k=CMbB<=C;<]UTCRl;(IKaJ;¡Dj78ÚJDkLNTK7:B<cQBNeXTCL<IKFEI emB<=±=CB<VXBNTGI 7•IgMbBdIqT±cSLNTKHl=GLN6:68\

nEBdcl;
78c.ÑAB<=CFEIqaJL<Dj;dz�<±6•L<IqTK7•D�VSLNcSnSIk]lRSBUÑh;>9<;k=¡]E=C;kal=C;>IK;kc�T(LbaSLUTCR*78c*TCRl;�DjBdcEÚSÎdHl=CLNÐ

TK7:B<c.IKaSL<Dk;<z



Ç

Rl;�;k6•L<IqTK7•D * , . 0 22em=CL<MQ;>ÑhBd=KF�B<aX;k=GLUTC;>I´;kc�TK7:=C;k6:\�7:c TKRl;�ÑhBd=KFEIKaSL<Dk;¯7:c%B<=GnE;>=

TKBbLÏ9<Bd7:n�LUemB<=C;kMb;>cdTC78Bdcl;>n¯al=KBdVl6:;kMOIkz

Ç

Rl;
DGRSL<=CLdD˜TK;>=K7 �>LNTK7:B<cbBNe[em=K;>;,IKaSL<Dk;�VX;>DkB<Mb;>I

MbB<=C;�L<D>DjHl=GLUTC;"7:c.TKRl;QÑAB<=CF_IKaSLdDj;�TKRJLNc.TCRSLUT,78c¸DkB<cEÚJÎ<Hl=GLUTC78Bdc¥IqaSLdDj;d]J=C;>IKHl68TK7:clÎ¯7:c

L*MbB<=C;O;jÛ¯Dj7:;kc�T´nl;>ICDj=C78aETC78Bdc²BNe@TK=GLUÓr;¡D˜TCB<=C78;¡Ikz

Ë

c L<nlnE78TK7:B<c[] V_\+LÏ9dB<7•nE7:clÎ¥DjBdcEÚSÎ<HlÐ

=GLUTK7:B<cÉIKaSLdDj;�DkB<MbalHETGLUTK7:B<c[] TCRl;pem=CL<MQ;>ÑhBd=KF+VJ;¡DjBdMQ;¡I�L<alal6:7:D>LNVl6:;OTKB+=KBdVJB<TCI�ÑZ7tTCR

MOLNc_\¥nE;>Î<=C;k;>I,B<e¦em=C;k;>nlB<M*z

Ç

RS;´TC=CLNÓr;>DjTKB<=C\.LNcSn¸TKRS;bTCL<IKF¥LN=C;QVJB<TKR²nE;>ICDj=C7:VJ;¡n¥7:c

ÑAB<=CF_IKaSLdDj;<z

Ë

cOTKRl;`;k6•L<IqTK7•D(IrTC=K7:aQem=CL<Mb;kÑAB<=CF´L,TK=GLUÓr;¡D˜TCB<=C\´DkL<cbVJ;�78MOLNÎd78cS;>nbL<I¦;k6•L<IqÐ

TK7•DbMOLUTC;k=C7:L<6³ÚS686:7:clÎ*TKRl;O9dB<6:HlMb;OIqÑA;kaET
V_\¥TCRl;O=CB<VXBNT"LN6:B<clÎ�TCRl;bTK=GLUÓr;¡D˜TKBd=K\dz

Ç

Rl7:I

IqTK=C78aOB<e$;>6:LdIrTC7:D@MOLNTK;k=C7•LN6SnE;kemB<=CMOI±ÑZRl;>cOB<VSIqTCLdDj6:;>I±L<alal=CBdL<DGRbLNcJnb=K;>ÎdLN7:cSIg78TCIhIqRJLNaX;

L<IATCRl;k\p=K;kTK=GL<DjT>z

���������	��
�
�
�������
���
�����
���
���� �!��"$#%�

Ç

BOÎ<HSL<=CL<cdTC;k;,TKRJLUT(TCRl;´DkHl=K=C;kc�TZTC=CLNÓr;>D˜TCB<=C\¯7•IZ;kc�TK7:=C;k6:\p7:c*em=K;>;"IqaJL<Dj;�B<=@TKB�MQBEnE78em\

78TAnEHl;�TKB"TKRl;,MbBNTK7:B<c�BNe[LNcOBdVSIqTCL<Dk68;d]<TCRl;(em=C;k;,IqaJL<Dj;�LN=CB<HlcSnQTCRl;,9<B<6:HlMb;`IKÑh;>aEThV_\

TKRS;
=KBdVJB<T@L<68BdclÎ�TCRl;�TK=GLUÓr;¡D˜TCB<=C\OM�HSIqTZVJ;
F_clBUÑZc©z

Ç

Rl;
IK78Mbal6:;>IqT(=C;kal=C;>IK;kc�TCLNTK7:B<cpBNe

em=C;k;(IKaSL<Dk;(LN=CB<HlcSnbL
aXB<7:c�T�&¯7:cbTKRl;(ÑAB<=CFEIqaJL<Dj;@7•I±L"IKalRl;>=K;dÒ[78T¦7:IhnE;>ICDj=C7:VJ;¡nbV�\�emB<Hl=

aSL<=CL<MQ;kTK;>=CI@LNcJn�D>LNc*VX;�DjBdMQaSHETK;¡npÑZ78TKRbÓrHJIrT`Bdcl;
nE7•IrTGLNcSDk;"DjB<MbalHlTCLUTC78Bdc©zAiEHSDGR.L

IKalRl;k=C;�7:IZD>LN6:68;¡n 3!'!3)3�(*)pÔtÕ>vUÖ L<cSn�7:IZnE;kÚScl;¡n�LdI

+ �,&

�.-0/21

Ò%34&65

1

387:9 �;&

�=<�>

ÑZRl;>=K;?9 �,&

�

DkB<MbalHETC;>IATCRl;
Mb78cl7:M�HSM nE7•IqTCLNcJDj;,em=KBdM@&*TKBOL<cpBdVSIrTGL<Dk68;dz

| Iq;kT,B<e±VlHlVlVS68;¡I�7•I,HSIK;>n*TCB�nE;¡IKDk=K7:VX;"TKRS;´6:BEDkLN6 em=C;k;bIqaSLdDj;QLN=CB<HlcSn.L�DjBdcEÚSÎ<Ð

Hl=GLUTC78Bdc

1

B<e@Lp=CB<VXBNT?A z

Ç

Rl7•I
Iq;kT
7:I
D>LN6:68;¡n 2 .CB ,D) E�,/0GF�)IH�'�(J(LKIM

N

L<cSn+7:I
nE;kÚScl;¡n

L<I

K

M

N

-PO

Q�R

M

+ �,&

�TS

U

B<TQ;>9<;>=K\�aJBd78c�T?& cS;k;>nSI"TCB+VX;�DkBU9<;>=K;¡n�V�\²L+VlHlVlVS68;dz�| Rl;>Hl=K7•IqTK7•D�7•I�HJIq;¡n²emB<=

IK;k6:;>D˜TC78cSÎ�L"IKMbL<686$IK;jT¦B<e©aJBd78c�TCIh\_78;>6:nl78clÎ´LNc�LdDkDjHS=CLNTK;(nE;¡IKDk=K7:aETK7:B<cOB<esTKRl;`em=K;>;`IKaSL<Dk;

LN=CB<HScSn.DjBdcEÚSÎ<HS=CLNTK7:B<c

1

z
|(c+;jÈlLNMbal6:;�B<e¦L¯al=CBNTC;>D˜TC789d;�R_Hl6:6gLN=CB<HlcSn�TCRl;Oi�TCL<cEemB<=Gn

	.BdVl786:;+	¥LNcS78alHS6:LNTKB<=Z7•IZIKRlBUÑZcp7:c

�

78ÎdHl=K;bÕ
L

�

z

|`68BdclÎ�TKRl;bTC=CLNÓr;>D˜TCB<=C\WV L*IK;>Ê�Hl;>cSDj;OB<eADjBdcEÚSÎdHl=CLNTK7:B<cSI

1YX�>YZ�ZYZ�>[1Y\

7•I
DGRlBdIK;kc©z

Ç

Rl7•I�IK;>Ê�Hl;>cSDj;�7:I�DkLN6:6:;>n¥L<c.;k6•L<IqTK7•D"IrTC=K7:a^]_M

`

7tegTCRl;´HScl78Bdc.BNegTCRl;�al=CBNTC;>DjTK7:9<;"R_Hl6:6:I

KIM

a

BNe†TKRl;"DkB<cEÚSÎdHl=GLUTK7:B<cJI

1

a

>

Õcbed_b:f¥emHS6tÚS6:6•I@TKRl;"DkB<cSnl7tTC78Bdc

g

M

` hji

M

k

- O

X�l

a

l�\

K

M

a

>

�rÕ

�

ÑZRl;>=K;

g

M

`

7•I�TKRl;bÑAB<=CFEIqaSLdDj;
9dB<6:HlMb;´B<e¦=KBdVJB<TmA IKÑA;kaET
LN6:B<clÎ�TKRl;´TK=GLUÓr;¡D˜TCB<=C\nVQz

Ç

Rl;QHlcl7:B<c

i

M

k

B<e¦al=CBNTC;>D˜TC789d;�R_Hl6:6:I,7•I�DkLN6:6:;>no)T( 45* , 0�E ,p'56)6�)=(×z

Ë

T"DkL<c¥VX;Q7:MOLNÎd78cl;¡n

L<I`LbTKHlcScl;k6 BNe³em=K;>;�IKaSL<Dk;
ÑZ7tTCRl78c¸ÑZRl7:DGR�TCRl;"TC=CLNÓr;>D˜TCB<=C\�DkL<c.VJ;�MQBEnE78ÚS;¡n*ÑZ7tTCRlB<HET

DjBd686:7•nE78cSÎOÑZ7tTCR�BdVSIqTCL<Dk68;¡Ikzh|(c.;jÈlL<MQaS68;
B<e³L<c�;>6:LdIrTC7:D,TCHlclcl;>6[7•I(IKRlBUÑZc*78c

�

78ÎdHl=C;OÕ

V

�

z

Ç

Rl=K;>;
DjB<clÚSÎ<Hl=GLUTC78BdcSIh=K;>al=K;¡Iq;>c�T@IKcSLNaJIqRlB<TCIABNe†TKRS;,MbB<TK7:B<c*LN6:B<clÎbL´TK=GLUÓr;>DjTKBd=K\dz

Ç

Rl;QHlcl7:B<c+BNe±TCRl;bal=KB<TK;¡D˜TK7:9<;´R_Hl686•I�LN=CB<HlcJn*TKRlB�Iq;bDjBdcEÚSÎdHl=CLNTK7:B<cSI(emB<=CM LNc+;k6•L<IqTK7•D

TKHSclcl;k6×z

Ë

T`DjBdc�TCLN7:cSIATCRl;
9<Bd68HlMb;
IKÑh;>aETZV�\�TKRl;
=CB<VXBNT(L<68BdclÎ�TCRl;�TK=GLUÓr;¡D˜TCB<=C\<z

Ç

Rl7•I =K;>al=K;¡Iq;>c�TCLUTC78Bdc�BNeEem=C;k;hIKaSLdDj;±7•IsTCRl;hFd;k\�TKB`TKRl;haJ;>=qemBd=KMOLNcJDj;±B<eETKRl;h;k6•L<IqTK7•D

IqTK=C78a+em=CL<Mb;kÑAB<=CFXz

Ë

T
D>LNc�VJ;ODkB<MbalHETC;>n�9<;>=K\.;kÛODk78;>c�TK6:\<]©ÑZRl7:6:;QaS=KBU9_7•nE78cSÎ�LpÎ<B_BEn

LNaSal=KBÏÈE7:MOLUTK7:B<cpBNe TKRl;�TCRl;"L<DjTKHSL<6$em=K;>;"IqaSLdDj;dz



L

�

V

�

�

78ÎdHl=C;pÕdz�L

�

| al=KB<TK;¡D˜TK7:9<;QR_Hl6:6±LN=CB<HlcSn.TKRl;¯i�TGLNcEemBd=Cn 	.B<Vl7:6:; 	¸LNcl7:alHl6•LUTCB<= V

�

|(c*;>6:LdIrTC7:D�TKHSclcl;k6©emB<=CMQ;¡n�V�\pIq;>9<;k=GLN6$BU9d;k=C6:L<alal7:clÎ�al=CBNTC;>DjTK7:9<;�R_Hl686•I

��� ���

���

������"$� 
��Y��"����@#��2"������!� "�#��

Ç

Rl;�;k6•L<IqTK7•D,IrTC=K7:a ]Ì7•IAIKHlVEÓr;¡D˜TC;>n�TKBb;jÈ_TK;>=KcJLN6XemB<=GDj;¡I±TCRSLUTZF<;>;kapTKRl;,TC=CLNÓr;>D˜TCB<=C\Qem=K;>;

BNe³DjBd686:7:IK7:B<c*LNcSn�TKBb7:cdTC;k=CcSLN6$emBd=CDk;>IhTKRJLUT(=C;>IKHl6tTZ7:c�LbIKRlB<=KT(LNcSn�IKMQB_B<TKRpTK=GLUÓr;>DjTKBd=K\dz

<gÈ_TC;k=CcSLN6 emB<=GDj;¡I,L<=K;bDkL<HSIK;>n¥V_\¥L�=C;kalHl6•IK789d;�aXBNTK;>c�TK7•LN6±L<ICIKB_Dk7:LNTK;¡n.ÑZ7tTCR�B<VSIqTCLdDj6:;>I>z

�

Bd=(LQaJBd78c�T.&[]_TCRl7•IZaJB<TK;>cdTC7:L<6semHlcSDjTK7:B<c*7•IZnE;jÚScS;>n*L<I

g
	���


�;&

�_-����

�����

��9

X

5o9 �,&

� �

�

78e�9 �;&

�

7:9

X

x B<TKRl;>=KÑZ7•IK;

>

ÑZRl;>=K; 9

X

nE;jÚJcl;>I�TKRS;´=C;kÎd78Bdc.BNe¦7:cEÙSHl;>cSDj;bLN=CB<HScSn.B<VJIrTGL<Dj6:;>I�LNcSn

���

7:I�TCRl;´=C;kaSHl6tÐ

IK78BdcÍÎ�LN7:c©z

Ë

c�TK;>=KcSL<6ZemB<=GDj;¡IOLN=C;.DkLNHJIq;¡n V_\ 9�7:=KTKHSL<6(Iqal=C7:clÎdIOLNTqTCLdDGRl;>n TCBÉDjB<c�TC=KBd6

aXB<7:cdTGIZB<c.DkB<cSIK;>DkHETK7:9<;
DjBdcEÚSÎdHl=CLNTK7:B<cSI@L<68BdclÎQTKRl;";>6:LdIrTC7:D�IqTK=C78a[zhÞ(BUÑ ;jÈ_TK;>=KcJLN6[L<cSn

7:cdTC;k=CcSLN6†emBd=CDk;>I�LN=C;´HJIq;¡n.TKB*MbBEnE78em\.TKRl;bTC=CLNÓr;>DjTKB<=C\*78c�L<D>DjBd=CnlL<cSDj;´ÑZ7tTCR¸TCRl;QTCLdIqF

IKaJ;¡Dj78ÚJDkLNTK7:B<c�7:I(nl;>ICDj=C78VX;>np78c.IK;>DjTK7:B<c �Ez wlz

|�IgB<VSIqTCLdDj6:;>IgL<alal=CBdL<DGR�TKRl;@TC=CLNÓr;>DjTKB<=C\<]ÏTCRl;`IK7��>;@BNe$al=KB<TK;¡D˜TK7:9<;@R_Hl6:6:I¦nE;>Dk=K;¡L<IK;>I>z

Ë

e
TKRS7:I�6:;>L<nSIOTKB%TKRl;+9_78Bd6:LNTK7:B<cÌBNe";¡Ê�HSLUTC78Bdc�Õ<](7:c�TK;k=CMb;>nE7•LUTC;+DkB<cEÚSÎdHl=GLUTK7:B<cJI¯LN=C;

7:cSIq;>=qTC;>nÍ7:cdTCB�TKRl;.;>6:LdIrTC7:D.IqTK=C7:a©]@Hlc�TK7:6ZTKRl;+IqÑA;kaET¯9dB<6:HlMb;*BNe�TKRl;.=CB<VXBNT¯7•I¯L<ÎdLN7:c

;kc�TC78=C;k6:\.DjBU9<;>=K;¡n�V�\*al=CBNTC;>DjTK7:9<;"R_Hl6:6:I>z

Ç

Rl;�=C;jTC=CLdD˜TK7:B<c.B<e±B<VSIqTCLdDj6:;>I>]JBdc.TKRS;�BNTCRl;k=

RSL<cSns](6:;>LdnlIOTCB²TKRl;+;kcl6•LN=CÎ<;>Mb;kc�T¯BNe"al=CBNTC;>DjTK7:9<;¥R_Hl6:6:I>z

Ë

c
TCRl7:I�DkLdIq;¸=K;¡nEHlcSnlL<c�T

DjBdcEÚSÎdHl=CLNTK7:B<cSI@L<=K;,=K;>MbBU9<;>n©z

Ç

Rl;b7:c�TK;kÎd=CLNTK7:B<c+BNehaS6:L<clcl7:clÎ�L<cSn+;jÈE;>DkHETK7:B<c�aSLN=GL<nl78ÎdMbI�7:c+TCRl;b;k6•L<IqTK7•DbIrTC=K7:a

em=GLNMb;kÑAB<=CFÉDjBdcSIq7•IqTCIbBNe,TKRS;¥78cJDj=C;kMb;kc�TCL<6(LNcSnÍ=C;>LdD˜TK7:9<;�MbBEnE7tÚXDkLUTC78Bdc
BNe
L�Î<6:B<VSL<6

al6•LNc©z�|`I"TKRl;OemBd=CDk;>I
LdD˜TK7:clÎ.Bdc+TCRl;¯;>6:LdIrTC7:DOIqTK=C78a²nEB¸clBNT�DGRSL<clÎ<;QTCRl;OTKBdaJBd68BdÎ<7•DkL<6

al=CB<aX;k=KTK7:;>I,BNehTKRl;b=C;kal=C;>IK;kc�TC;>n.TC=CLNÓr;>DjTKB<=C\<]$TCRl;bÎ<6:B<VSL<6³al=KBdaJ;>=qTC78;¡I,BNe¦TCRl;Oal6•LNc�LN=C;

MOLN7:c�TCLN7:cl;¡nsz

Ç

RS;`=CB<VXBNThD>LNc¯VX;`ÎdHSLN=GLNc�TK;>;>n´TKB�=K;¡L<DGRbTKRS;`Î<B�LN6SLdI±6:B<clÎQL<I±TKRl;�al6:L<c

=C;kMOLN7:cSI
TCB<aXB<6:B<Îd7:D>LN6:68\¸em;>L<IK7:Vl68;dz+Þ`;kcSDk;<]¦L<c²;jÛ¯Dj7:;kc�T>]g=C;>LdD˜TC789d;�IKDGRS;kMb;�RSLdI"VX;k;>c

7:cdTC;kÎd=CLNTK;>n�ÑZ7tTCR¥LQÎ<6:B<VSL<6XaS6:L<c©z

�����	���@#%��"$#%����
����� �"�#%�

| TCLdIqF DkLNc
DjBdcSIK7:IqTOBNe
nE7 �$;k=C;kc�T�IKHlVETGL<IKF_I>]¦;¡L<DGRÍaJB<TK;>cdTC7:L<686:\É=C;>Ê�Hl7:=K7:clÎ�nE7��X;>=K;>cdT

MbBNTC78Bdc2VX;kRSLÏ9_7:B<=¡z o�Iq7:clÎ TKRl;�;k6•L<IqTK7•D�IrTC=K7:a�em=GLNMb;kÑAB<=CF TKRl;¡Iq;�IqHSVETCLdIqFEI�DkLNc VJ;



nE;¡IKDk=K7:VJ;¡n
78c4L²9<;>=K\Í7:cdTCHl78TK7:9<;¸Ñ@LÏ\<z | emB<=GDj;

� 
������ 7:I�IKaJ;¡Dj78ÚS;>nÌ7:c�BdaJ;>=CLNTK7:B<cSL<6

IKaSL<Dk;+Ô8Õ>xÏÖ`LNT´TCRl;*;kcSn_Ð’;��$;>DjTKBd=>z

Ç

Rl7•I´emB<=GDj;�DkLNc VJ;.nE;>=K7:9<;¡n�em=CB<M�TKRS;�aXBNTC;kc�TK7•LN6

g�
������

L<ICIKB_Dk7:LNTK;¡npÑZ78TKR*TCRl;
TGL<IKFXz
	<Bd78c�TZTCB<=GÊdHS;>I��


������

=K;¡Ê�Hl78=C;>npTCB¯L<DkDkB<Mbal6:7:IKR�TKRl;

TCLdIqF*DkL<c.VJ;bDjBdMbalHETK;¡n.V_\�L�Iq7:Mbal68;´MOLNalal7:clÎpBNe

� 
������6-

5�


g 
������

L<DjTK7:clÎpLNT(TKRl;

;kcJn_Ð×; �X;¡D˜TCB<=ZaXB<7:cdT��"HSIq7:clÎQTKRS;�	dLdDjB<VS7:L<c�� �

1��

LNT@TKRSLNT(aJBd78c�TZemB<=(DkB<cEÚJÎ<Hl=GLUTC78Bdc

1

Ò

� 
������ -

��� �

1���� 
������ S

� �

�

5�aX;k=GLUTC78BdcSLN6@IqaJL<Dj;*DjBdc�TK=CB<6ABNe�=C;>nlHlcSnlL<cdTbMOLNcl7:alHl6•LUTCB<=GI´D>LNc
L<D>DjB<MbMbBEnlLUTC;

nE7��X;>=K;>c�T³F_7:cSnlI³B<eJMbBNTC78Bdc�VX;kRSLÏ9_7:B<=¡z

Ë

c´TKRl;(IK78Mbal6:;>IqT±DkLdIq;d]NL�aJLN=KT†RSLdI TKB�VJ;ZMbBU9d;>n

B<c LNc_\�TK=GLUÓr;¡D˜TKBd=K\�VX;jTrÑA;k;kc%TrÑhB+68BED>LUTK7:B<cJIkz

Ç

B¸7:MQaS68;>MQ;>c�TbBdVSIqTCL<Dk68;�LÏ9<Bd7:nlL<cSDj;d]

TKRS;,;kÈE7:IqTK7:clÎQTK=GLUÓr;¡D˜TKBd=K\OD>LNc�VJ;�MbBEnE7tÚJ;>npTKBbL<D>DjB<MbMbBEnlLUTC;�HScEemB<=C;>IK;k;>cpBd=AMbBU9_7:clÎ

B<VJIrTGL<Dj6:;>I>z

U

B+aSLN=KTK7•DjHS6:L<=�MbBNTC78Bdc²VJ;>RSLÏ9_78Bd=�7•I"=C;>Ê�Hl7:=K;¡n�TKB+LdDkDkB<Mbal6:7:IKR�TKRl;�TCLdIqF

LNcJn.TKRS;�ÓrBd78c�T�TKBd=CÊ�Hl;¡I��

������

DkL<c¸VX;ODjB<MbalHlTK;>n+V_\¥L<nlnl78clÎ�TCRl;QTKB<=GÊ�Hl;>I�=C;>IKHl6tTC78cSÎ

em=CB<M 7:c�TK;k=CcSL<6©LNcSn�;jÈ_TC;k=CcSLN6XemB<=GDj;¡IATKBb;>Ê�HSLNTK7:B<c �EÒ

�

������

-

�
�

�

1����

����������

Q�R

M

�
�

Q

�

1����

Q

>

ÑZRl;>=K;

�

Q

7•I¦TCRl;�IKHlM B<e©78c�TK;>=KcJLN6$LNcSn�;jÈ_TK;>=KcSL<6lemBd=CDk;>IAL<D˜TC78Bdc�LUTAaJBd78c�T�&pL<cSn��

Q

�

1��

7•IZTKRS;�	dLdDjBdVl7:L<c.LUT(TCRSLUT`aXB<7:c�T`7:c¥DjB<clÚSÎ<Hl=GLUTC78Bdc

1

z

Ë

c�TC;k=CcSLN6semBd=CDk;>I(L<=K;"D>LNHSIK;>n*V_\

TKRS;�aXBNTC;kc�TK7•LN6XemHlcSDjTK7:B<c

g�� �



L<ICIKB_Dk7:LNTK;¡nOÑZ7tTCR¯TCRl;�9�7:=KTKHSL<6XIKal=C78clÎ�I¦B<e©TKRS;,IK78M´Hl6•LUTK;¡n

;k6•L<IqTK7•D�MbLNTK;>=K7•LN6©L<cSn¯;kÈ�TC;k=CcSLN6$emBd=CDk;>I@DkL<c�VX;"nE;k=C7:9<;>n¯em=KBdM TKRS;,aXBNTC;kc�TK7•LN6$emHScSD˜TC78Bdc

g
	 ��


=C;>IKHl68TK7:clÎQem=KBdM TKRS;
al=KBÏÈE7:Mb7tTr\¯B<e BdVSIrTGL<Dk68;¡IkÒ

�

Q

-

5�


g!� �



5"


g
	���


S

W

;¡nEHlcSnSLNcSDk\�B<eEL(=KBdVJB<T©ÑZ7tTCR
=K;¡IqaX;>DjT©TKB(78TCI©TCLdIqF�DkL<c,VX;¦;kÈEal68Bd7tTC;>n,TCB(78c�TC;kÎ<=GLUTC;

TCLdIqF+VJ;>RSLÏ9_78Bd=�LNcJn�B<VSIqTCLdDj6:;¯LÏ9<B<7•nlL<cSDj;bVX;kRSLÏ9_7:B<=¡z.iEB<Mb;bTCLdIqFEI"MOLÏ\+=K;¡ÊdHS78=C;bTKRl;

;kcJn_Ð×; �X;¡D˜TCB<=ZTCB¯=K;>MOLN7:c¥IrTGLUTK7:B<cJLN=C\¯B<=`TKB¯MbBU9<;"L<68BdclÎ¯LbÎ<7:9<;>c*TK=GLUÓr;¡D˜TKBd=K\�ÑZ7tTCRlB<HET

nE;>9�7•LUTC78Bdc©z

Ç

RS7:IZ;>c�TCLN7:6•I@TKRSLNT(B<VSIqTCLdDj6:;"LÏ9<Bd7:nlL<cSDj;�DkL<clclB<T`LN68TK;k=(TKRl;"MbB<TK7:B<c*BNe†TKRl;

;kcJn_Ð×; �X;¡D˜TCB<=¡z

�

B<=`=C;>nlHlcSnlL<cdT,Iq\EIqTK;kMOI(TKRl;Q=K;>6:LNTK7:B<cSIKRl7:a*VJ;kTrÑh;>;kcOÓrBd78c�T`TCB<=GÊ�Hl;>I(L<cSn.BdaJ;>=CLNÐ

TK7:B<cJLN6$emB<=GDj;¡I@7:I@Îd789d;kc�V_\

�

������

-

�
�

�

1����

������#�%$�&

5'�
�

�

1��

�

�

�

1��)(

�

X�>

�Øw

�

ÑZ78TKR �

X
-

�

Q�R

M

�
�

Q

�

1����

Q

LNcSn � �

1��_-+*�,

�

�

1��

�
�

�

1���-

�

1��T>

ÑZRl;>=K; ���

1��

7•I�TKRl;*nE\_cSLNMb7•DkL<686:\²DjB<cJIq7•IrTC;kc�T´Îd;kcl;>=CL<687 �k;¡n�78c_9d;k=GIq;¸Ô8Õ>xUÖ×z

Ç

Rl;pTK;>=KM

Ô
&

5.�

�

�

1��

�

�

�

1��

Ö,DjBd=K=C;>IKaXB<cSnlIQTCB�TKRl;¸c�HS686`IKaSLdDj;.BNe,TKRS;/	dLdDjBdVl7:L<c0� �

1��

z

Ç

Rl7:I

=C;k6•LUTK7:B<cJIqRl7:aÍal=KBU9_7•nE;>IbL²nE;¡DjBdMQaXBdIK78TK7:B<cÍBNeAÓrB<7:cdTOTCB<=GÊ�Hl;>Ib7:c�TKB�TrÑhB²nE\_cSL<Mb7:D>LN6:68\

nE;¡DjB<HSal68;¡n DjB<c�TC=KBd6O9<;>DjTKBd=CI>Ò ÓrB<7:c�T²TKB<=GÊ�Hl;>IÉ=K;¡IqHl68TK7:clÎ 7:c emB<=GDj;>I²LdD˜TC78clÎ LNT²TKRl;

;kcJn_Ð×; �X;¡D˜TCB<=��)�

�

�

1����

������

�

L<cSn*ÓrB<7:c�T´TCB<=GÊ�Hl;>I"TKRSLNTQBdcl68\²L��X;¡D˜Tb78c�TK;>=KcJLN6AMQB<TK7:B<cSI

1

$

&
5'�

�

�

1��

�

�

�

1��

(

�

X32

Ô8Õ��¡Ö’z

Ç

Rl7•IZLN6:68BUÑ(IATCBODjB<c�TC=KBd6$TKRl;
;>cSn_Ð’;��$;>D˜TCB<=ZV_\pL´emBd=CDk;

�

� 
������:�

7:cÉBdaJ;>=CLNTK7:B<cSL<6hIKaSL<Dk;<]gÑZRl;>=K;¡L<I"7:c�TK;>=KcSL<6hMbB<TK7:B<cSIQDkL<cÉVJ;�7:cSnE;kaX;kcJnE;kc�TK6:\

DjBdc�TK=CB<6:68;¡n+V_\pÓrB<7:c�T"TKBd=CÊ�Hl;¡I �4�

X
�

TCRSLUTbnEB¥clB<T´LN68TK;>="TCRl;¯;kcJn_Ð×; �X;¡D˜TCB<=65 I´nE\_cSLNMb7•D

VX;kRSLÏ9_7:B<=¡z



Ç

Rl7•Igem=GLNMb;>ÑhBd=KF"7•Ig7:c�TK;kÎd=CLNTK;¡n´ÑZ78TKRbTCRl;`;>6:LdIrTC7:DZIqTK=C7:a¯LNalal=CBdLdDGR´V_\QIq7:M�Hl6•LUTC78cSÎ

TKRS;.;��$;>D˜T¯B<e,7:c�TK;>=KcSL<6(LNcSn ;jÈ_TC;k=CcSLN6@emBd=CDk;>IbB<c TKRS;.=KBdVJB<TOLNTbTKRl;¥DkB<cEÚSÎdHl=GLUTK7:B<cJI

/ 1 X >�ZYZYZY>[1 \ <

=K;>al=C;>IK;kc�TK7:clÎ@TKRS;h;>6:LdIrTC7:D±IqTK=C7:a©z

Ç

RS;¦;k6•L<IqTK7•D±IqTK=C78a´DkLNc
cSBUÑ²VJ;hMQBEnE78ÚS;¡n

7:c�L(Ñ@LÏ\`TCRSLUTgLÏ9<Bd7:nSI©B<VJIrTGL<Dj6:;>I[V_\,;kÈEal68Bd7tTC78cSÎ(TKRS;h=C;>nEHScSnlLNc�T nl;kÎ<=C;k;¡I©B<elem=K;>;>nEBdM BNe

TKRS;A=CB<VXBNT³VlHETg6:;>LÏ9d;>IsTCRl;@;kcSnEÐ×; �X;¡D˜TKBd=³MQB<TK7:B<c´HlcSLN68TK;>=K;¡nsz

Ë

eJF_78cS;kMOLUTC7:DADjBdcSIrTC=CL<78c�TGI

BNeETCRl;@=KBdVJB<T MOLNFd;±B<VJIrTGL<Dj6:;hLÏ9dB<7•nlLNcJDj;±7:MbaJB�IKIK78VS68;¦TKRl;hTCLdIqF�cl;>;>nlI TKB�VJ;@LNVXB<=KTK;¡n
B<=

MbBEnE7tÚJ;>nsz

Ç

Rl7•I`DkL<c*B_D>DjHl=`ÑZRl;kc�TKRS;"=KBdVJB<T(=K;¡L<DGRl;¡IATKRl;�VJBd=CnE;>=(BNe³78TCI(ÑAB<=CFEIqaJL<Dj;d]

emB<=Z;kÈlLNMbal6:;<z

�@½��´Á!���:$ ÅXÀ_Â¦Á���� $[¿�$©Á!� ÀlÆqÂ¦¿ �g¿`Ã �
	 $[ÅsÄZÀlÆrÂh¿

|(c*;>6:LdIrTC7:D�IqTK=C78a ]Ì=K;>al=C;>IK;kc�TCIZLbIK;>Ê�Hl;kcJDj;�BNegnE7•IKDk=K;kTK;"DjBdcEÚSÎdHl=CLNTK7:B<cSI

/ 1YX�>�SYSYS�>[1�\�<

LN6:B<cSÎ¥L.aSLUTCR�em=KBdM

1YX

TKB

1Y\

z

Ç

Rl;�DjB<c_9d;k=GIq7:B<c+BNe(IqHJDGRÉL¥Iq;¡Ê�Hl;kcSDk;¯7:cdTCB¸L�TK7:Mb;jÐ

aSL<=CL<MQ;kTK;>=K7 �k;¡n.TK=GLUÓr;¡D˜TCB<=C\.7:I
L�ÑA;k6:6tÐ§IrTCHSnE7:;>n�al=CB<Vl6:;kM ÔtÕN] �ÏÖ×z

Ë

c�TCRl;O;k6•L<IqTK7•DbIrTC=K7:a

em=GLNMb;kÑAB<=CF$]JRlBUÑA;k9d;k=¡]STCRl7•I
Iq;¡ÊdHS;kcSDk;�7•I
DGRSLNclÎd78cSÎ¯78c�nE7•IKDk=K;kTK;bIrTC;kaSI�LdI(TCRl;b;k6•L<IqTK7•D

IqTK=C78a+7:I,MbBEnE7tÚJ;>n+78c�=K;¡L<DjTK7:B<c.TCB�DGRSL<clÎ<;¡I`7:c+TKRl;b;kc_9_7:=KBdclMb;kc�T>z"Y[;jT

1��

L<cSn�


1��

VJ;

TKRS;�9<;¡D˜TCB<=GIZBNe$ÓrB<7:c�T�aXBdIK7tTC78BdcSI`L<cSnQÓrB<7:c�T�9d;k6:B_Dk7tTC78;¡I(B<e†TCRl;�=CB<VXBNT,LUT(TC78Mb;��˜z

Ç

Rl;k\

=C;>IKHl6tTC;>n´em=CB<M�TCRl;(;jÈE;¡DjHETC78BdcQB<eJTCRl;@TK=GLUÓr;¡D˜TCB<=C\"nE;>ICDj=C78VX;>nQV_\"TCRl;(;>6:LdIrTC7:D@IqTK=C78a�]

�

,

�

LUTATK7:Mb;�� 5²Õdz

Ç

RS;�MbBEnE78ÚS;>np;k6•L<IqTK7•D`IqTK=C78aW]

�

ÑZ786:6$=K;>al=C;>IK;kc�TAL´nE7 �$;k=C;kc�TATK=GLUÓr;¡D˜TKBd=K\

ÑZ78TKR¸LpnE;>IK78=C;>n*9d;k6:BEDj78Tr\pB<e�


1��

�

LUT�TK7:MQ;��(LNcSn¸LOaJB<TK;>cdTC7:L<686:\*HlcSLNTqTCL<78cJLNVl6:;�aXBdIK7tTC78Bdc

1��

���

�

LNcSn�9d;k6:BEDj78Tr\�


1��

���

�

LUT"TC78Mb;��
�

Õ<z*^`Hl;¯TKB.TCRl;pDkB<MbaSLN=GLUTC789d;k6:\¸IK68BUÑ =CLNTK;¯LNT

ÑZRl7•DGROTKRS;`Hla$nlLUTC;�B<esTKRl;�;k6•L<IqTK7•D`IqTK=C78a�B_D>DjHl=GI>]<TCRl;�nE7��$;k=C;kcSDk;`VX;jTrÑA;k;kc¯TKRl;,DjHl=C=K;>c�T

LNcJn�nE;¡Iq7:=K;¡nOaXBdIK7tTC78BdcpLNcJn¯9<;>68BEDk7tTr\d] 3

1
�

5

1��

�

3`LNcSno3�


1
�

5�


1��

�

3U]EDkL<c�VX;�6•LN=CÎ<;dz†Þ`;kcSDk;<]

TKRS;bL<alal6:7:D>LUTC78Bdc¸BNe@DjBdc�9d;kc�TK7:B<cJLN6³LNalal=CBdLdDGRl;>I`TKBpTK=GLUÓr;¡D˜TCB<=C\.;jÈE;>DkHETK7:B<c+ÑhBdHl6:n+clB<T

=C;>IKHl6tTZ7:c.nE;>IK78=GLNVS68;�VX;kRSLÏ9_7:B<=¡z

Ç

Rl7•IAal=CB<Vl6:;kM DkB<Hl6•n¯VX;,IKB<6:9<;¡nOV_\O;k78TKRl;>=@=K;¡ÊdHS78=C78cSÎ"TKRS;�7:cl78TK7•LN6saXB<=KTK7:B<c¯B<e©TKRl;

;k6•L<IqTK7•D@IrTC=K7:a´TKB�=K;>MOLN7:cQDkB<cSIqTCL<cdT³B<=gV_\"6:7:MQ78TK7:clÎ�MbBEnE7tÚXDkLUTC78Bdc�TCB,TKRlB�Iq;ATK=GLUÓr;¡D˜TCB<=C78;¡I

L<DGRS78;>9ÏL<Vl6:;<]sÎ<7:9<;>c¥TCRl;OnE\_cSLNMb7•DQDkB<cSIqTK=GLN7:c�TCI,BNehTKRl;b=CB<VXBNT¡z

Ç

Rl;¡Iq;OIKB<6:HETK7:B<cSI,RSLÏ9d;

TrÑAB¸nE7•IKLdnE9ULNc�TCL<Î<;>I>Ò

�

B<=´B<cl;d]†7:c_9ULN6:7:nlLNTK7:clÎ.TCRl;�aSLNTKRÉ=C;kaS=K;¡Iq;>cdTC;>n�V_\+TKRl;p;k6•L<IqTK7•D

IqTK=C78ap=K;¡ÊdHS78=C;>IAL´DkB<MbalHETGLUTC78BdcSLN6:68\O;kÈEaJ;>cSIq7:9<;�=K;>al6•LNclcl7:clÎQB<aX;k=GLUTC78Bdc©]_ÑZRl7:DGR�IqRSB<Hl6•n

VX;�LÏ9dB<7•nE;>nÍ78e´LUT*LN6:6�aXBdICIq7:Vl6:;<z Þ(;>cSDj;d]`78T�7•Ipnl;>IK78=GLNVl6:;.emBd=�TCRl;+;>6:LdIrTC7:D+IrTC=K7:aÌTCB

=C;kal=C;>IK;kc�TALQ9ULN6:7•n¯aSLNTKR©]E;>9<;kc�78e 7:cSDjBdcSIq7•IqTK;kc�T@ÑZ7tTCR�TCRl;
DjHl=C=C;kc�T@IqTCLNTK;�BNe[TKRl;�=CB<VXBNT>z

i_;¡DjB<cJnE68\d]hÑZRS;kc
;jÈE;>DkHETK7:clÎÉL�MbBNTC78BdcÍBdcÍL�MbBdVl786:;*VSL<IK;<]@IKHSDGRÌL<IQTKRS;¸i�TCL<cEemB<=Gn

	.BdVl786:; 	¥L<cl78aSHl6:LNTKBd=>]†;jÈE;>DkHETK7:B<c�;>=K=CB<=GI
L<D>DjHlM´Hl6:LNTK;bemBd=
TKRl;�MQBdVl7:68;¯VJL<IK;¯nEHl;OTCB

IK687:alaSL<Î<;,BNe[TCRl;
ÑZRl;>;k6•Ikz

Ç

B´=C;>nlHSDj;,TKRS7:IZ;>=K=CB<=A9ULN=C78BdHSIA=K;>68BED>LN6:7��¡LUTK7:B<cpIKDGRl;>Mb;>IZDkL<c

VX;´;>MQaS68BU\d;>nsz

Ç

Rl;Q;k=C=CB<=�LdDkDkHlM�Hl6•LUTC;>n.VX;jTrÑA;k;>c+nE7��$;k=C;kc�T,=C;k6:BEDkL<687 �>LNTK7:B<cSI,DkL<c¥VJ;

;jÈEaX;>DjTK;>n�TKBbVX;
6:L<=KÎd;`;>clB<HlÎdR�TCBb78c_9ULN6:7:nSLUTK;�L´TK=GLUÓr;¡D˜TKBd=K\bBd=K7:Î<7:cSLN6:6:\Q7:cSDkB<=CaJBd=CLNTK7:clÎ

nE\_cSL<MQ7•D�DkB<cSIqTK=GLN7:c�TCI
7:MbaJB�Iq;¡n²V_\�TKRl;p=KBdVJB<T>z

Ë

cSIKHEÛ¯Dj7:;kc�TOL<DjTKHSLNTKB<=´DkLNaJLNVl7:6878TK7:;>I

DjBdHl6•npL<6:IKBbVJ;
=C;kÎ�LN=GnE;>npL<I@LOIqBdHl=GDj;,BNe³;k=C=KBd=>z

Ç

BOLÏ9<B<7•nOTCRl;>IK;"nE7•IKLdnE9ULNc�TCL<Î<;¡IhLQclBU9d;k6©LNaSal=KB�L<DGROTCBbTKRl;�;kÈ_;¡DjHETC78Bdc*BNe†DGRJLNclÎ<Ð

7:clÎOTK=GLUÓr;¡D˜TCB<=C78;¡IZ7:I`al=C;>IK;kc�TK;¡n*78c.TCRl7•I�IK;>DjTK7:B<c©z

Ç

Rl;´Î<;>cl;k=GLN6©7•nE;¡LO7:I(TKBpMbL<78c�TGLN7:c¥L

9ULN6:7:n¥TK=GLUÓr;¡D˜TKBd=K\pTKRJLUT,DkB<=C=K;¡IqaXB<cJnlIZTCB�TCRl;´;>6:LdIrTC7:D´IrTC=K7:a¥VlHlT�7:Î<cSB<=C;>IZTCRl;bnE\_cSLNMb7•D

IqTCLUTC;
BNe TKRl;"=CB<VXBNT¡z

Ç

Rl;
7:cl7tTC7:L<6[DjBdcEÚSÎdHl=CLNTK7:B<c

1CX

BNe†TKRS;�IrTC=K7:a�ÑZ786:6©VX;�DjBdcSIrTC=CL<78cS;>n

TKB¥DkB<7:cSDj7•nE;OÑZ78TKR�TKRS;�DjBdcEÚSÎ<HS=CLNTK7:B<c¸B<ehTCRl;¯=CB<VXBNT¡z¯Þ(;kcJDj;<] TKRS;OTK=GLUÓr;¡D˜TKBd=K\.=C;kaS=K;kÐ

IK;kc�TK;¡n¥V_\*TKRl;OIqTK=C78a�ÑZ7:686³VX;bL<68MbB�IrT
DjBd=K=C;>DjT>]$B<cl6:\.7:Î<clBd=K7:clÎpnl\�cJLNMb7:D>Ikz

Ç

Rl;QÚScSLN6

TK=GLUÓr;¡D˜TCB<=C\OTKRl;>c.=K;¡IqHS6tTGI@em=KBdM Mb;k=CÎ<7:clÎbTCRl;"=CB<VXBNT35 IZDjHS=K=C;kc�T(MbBNTC78Bdc�ÑZ78TKR*TCRl;"al=C;jÐ

9_78BdHSIK68\ODjBdMbalHETK;¡nOTC=CLNÓr;>D˜TCB<=C\<z

Ç

Rl;>IK;(TrÑAB´IqTK;>aSI@LN=C;`nE;jTGLN7:68;¡n¯7:c¯TCRl;`TrÑAB"emBd686:BUÑZ7:clÎ



IKHlVSIK;>D˜TC78BdcSI`emB<=
L�IK78cSÎ<6:;QnE;>Î<=C;k;´BNe±em=C;k;¡nEB<M*z

Ç

Rl;Q;jÈ_TK;>cSIq7:B<c¸TKB�MOLNc_\.nE;kÎd=K;>;>I�BNe

em=C;k;>nlB<M 7•I@TK=C7:9�7•LN6×z

�	�����

�


��2
 ���!� "���� � �2
��L������
�����#%���

Ç

Rl;Q;k6•L<IqTK7•D´IqTK=C7:a+=C;kal=C;>IK;kc�TGI`L*Iq;¡Ê�Hl;kcSDk;�B<eADjBdcEÚSÎdHl=CLNTK7:B<cSI

/ 1YX�>YS�SYS�>[1Y\�<

TKRJLUT"LN=C;

DjBdclcl;¡D˜TK;¡n�V_\�IrTC=CL<78ÎdRdTKÐ×6:7:cl;,IK;kÎdMb;kc�TCI@7:cQÓrB<7:cdT`IKaSLdDj;<z

Ç

RS;"nE7:ICDjBdc�TK7:c�HSB<HSIA9<;>68BEDk7tTr\

DGRSL<clÎ<;�TKRSLNT
D>LNc+B_D>DjHl=�LUT"LpDjB<clÚSÎ<Hl=GLUTC78Bdc

1

a

L<68BdclÎ¯TCRl;bal78;¡Dj;>ÑZ7:IK;´6:7:cl;>L<=�TC=CLNÓr;>DjÐ

TKBd=K\�DkL<clclBNT´VJ;¯;kÈE;>DjHlTK;>n�V_\+TKRl;p=KBdVJB<T"ÑZ7tTCRlB<HlTQDjBdMb78clÎ*TCB¥=C;>IqT´LUT

1

a

z.|�I
TKRS7:I

7•IZclBNT`nl;>IK78=GLNVl6:;<]JLNc*78c�TC;k=CaJBd6:LNTK7:B<cpTK;>DGRScl7:Ê�Hl;
7•I(L<alal6:78;¡n�TKB¯DjBdc_9<;k=KTATKRl;"aS78;¡Dj;kÑZ7•IK;

6:78cl;¡LN=QTK=GLUÓr;¡D˜TCB<=C\�7:c�TKB�B<cS;�ÑZ78TKR
L�DjBdcdTC78c_HlBdHSI´ÚS=GIrT¯nE;>=K7:9ULUTK7:9<;dz |�IbÑh;.DkL<c%;kÈ�Ð

aX;>D˜T
em=C;>Ê�Hl;>c�T�9d;k6:BEDj78Tr\¥DGRSLNclÎd;>I�nEHl=C7:clÎ�TKRl;O;kÈ_;¡DjHETC78Bdc+B<eAL*DGRSL<clÎ<7:clÎpTK=GLUÓr;>DjTKBd=K\d]

TKRS7:IA7:cdTC;k=CaJBd6:LNTK7:B<c¯7•IhaJ;>=qemBd=KMb;>n�ÑZ7tTCRpDkHlVl7•D`aXB<6:\_clB<Mb7•LN6•Ik]�ÑZRl7•DGRpLN6•IKB"Î<HSL<=CL<c�TK;k;�L

DjBdc�TK7:c�HSB<HSI@IK;>DjBdcSn�nE;k=C789ULNTK7:9<;�ÑZ7tTCRl7:c*LbÎd789d;kc�Iq;>Î<Mb;kc�TZBNe†TKRl;�TC=CLNÓr;>DjTKB<=C\<z

�

Rl;>c*HSIq7:clÎOLbIrTGLNcSnSLN=Gn�ICDGRl;kMb;,emB<=@TC=CLNÓr;>D˜TCB<=C\OÎ<;>cl;k=GLUTC78Bdc�ÑZ78TKR*DjHlVl7•D�aXB<6:\dÐ

clBdMQ7•LN6•I�Ô �UÖ×]_TCRl;,TK=GLUÓr;>DjTKBd=K\baSLdIKIK;>I¦TKRl=CB<HSÎ<RpLQIK;jT@BNe 9_7•L�aXB<7:c�TCI>]EDjB<=C=C;>IKaJBdcSnE7:clÎ"TCB

TKRS;pDjBdcEÚSÎdHl=CLNTK7:B<cSI

1

a

L<68BdclÎ*TKRS;�;k6•L<IqTK7•D¯IqTK=C78a[z

Ç

Rl7•I�MOLÏ\�=K;¡IqHl68TCI�78cÉL¸6:L<=KÎd;¯nE;jÐ

9_7:LNTK7:B<c.em=CB<M TCRl;QIqTK=GLN7:Î<R�TKÐ×6:78cS;
TK=GLUÓr;¡D˜TKBd=K\�VX;jTrÑA;k;kc¸TrÑhBpL<nÏÓqLdDj;kc�T�DjB<clÚSÎ<Hl=GLUTC78BdcSI>z

^�Hl;�TKB+TKRl;�em=C;k;*IqaSLdDj;*nE;>ICDj=C7:aETK7:B<c ÑZ7tTCR al=CBNTC;>DjTK7:9<;�R�HS686•Ik]¦RlBUÑh;>9<;>=>]³TCRl7:Ib7•I´TKRl;

aXB<=KTK7:B<c�B<e©TKRS;`TC=CLNÓr;>D˜TCB<=C\bÑZRl;k=C;(TCRl;,em=K;>;,IKaSL<Dk;�nE;¡IKDk=K7:aETC78Bdc�7•IhMbB�IrT@cSLN=C=CBUÑ
z

Ë

TZ7:I

Rl;>cSDj;"nE;¡Iq7:=GLNVl6:;`emBd=ZTKRS;
=KBdVJB<TATCBQemB<6:68BUÑ2TKRl7•IZaXB<=KTK7:B<c*BNe TKRl;�TC=CLNÓr;>D˜TCB<=C\¯L<I(Dk68B�Iq;>68\

L<I"aJB�IKIK78VS68;dz

Ç

B¥LdDGRl78;>9<;bTCRl7:I>]†TKRl;�IrTC=CL<78ÎdR�TqÐ’687:cl;¯IK;kÎ<Mb;>cdTGI
ÑZ7:686hVJ;�DjB<cScl;>DjTK;>n�V_\

E�' 3;0�E ,['�.16!*kz

Ç

Rl;
MOLUÈE7:M�HlM LN6:68BUÑA;>n�nEHl=GLUTC78BdcpB<e³LQTCHl=Kc.LNT`DjB<clÚSÎ<Hl=GLUTC78Bdc

1

a

DkL<c

VX;¥78clem;k=C=K;¡n%em=CB<M TKRl;¸68BEDkL<6@em=K;>;¸IKaSL<Dk;*L<cSn
nE;jTC;k=CMb78cl;¡IOTCRl;.9<;>68BEDj78Tr\ L<68BdclÎ�TKRl;

L<nUÓqL<Dj;>c�T@6:7:cl;"Iq;>Î<Mb;kc�TGIAem=KBdM

1

a

,

�

TCB

1

a

TKB

1

a

�

�

z

Ç

BOLN6:68BUÑÌTCRl;�;jÈE;>DkHETK7:B<c�BNe†TK=GLUÓr;¡D˜TCB<=C78;¡I¦7:c�TC78ÎdR�T`IqaSLdDj;¡Ik]EL ,p'�.16)0 6
	 E�'!3�0�E
ÑZ7:686

LN6:Ñ@LÏ\_I VX;kÎ<7:cQV�\´L<DkDk;k6:;k=GLUTC78clÎ�ÑZ7tTCRQTKRl;ZMOLUÈE7:M�HlM L<DkDk;k6:;k=GLUTC78Bdc��

1�
 � �

z

Ç

L<F�7:clÎ,78c�TCB

L<D>DjBdHlc�T
TKRSLNT�TKRS;�L<D>Dj;k6:;k=GLUTC78Bdc²nEHl=C78clÎ¥L¸DjHlVl7•D¯D>LNc²VX;pnE;¡IKDk=K7:VJ;¡n�V_\+L.6:78cS;<]†TKRl;

nEHl=GLUTC78Bdc��¯BNe[TCRl;�TKHS=Kcl7:clÎ¯DkHlVl7•D�7•I(DkB<MbalHETC;>n*L<IAemBd686:BUÑ(IkÒ

�



1I-��




1

a

,

�

5 


1

a

��-����

X

�

1

���

�

� �

-

���

1

 � �

� �

�

-

�

Z��

�



1��

�

1�
�� �

>

ÑZRl;>=K; 


1

a

nE;>clBNTC;>IhTKRl;,9<;>68BEDk7tTr\¯L<68BdclÎ"TCRl;�687:cl;�Iq;>Î<Mb;kc�T@VJ;kTrÑh;>;kc

1

a

LNcSn

1

a

�

�

z

Ç

RS;

aXB<7:cdTGI¦LNT±ÑZRl7:DGRbTCRl;ZTCHl=KcS78clÎ´DjHlVl7•D(DkB<clcl;¡D˜TGIgÑZ7tTCROTKRS;`L<nÏÓqLdDj;>cdT±6:7:cl;`IK;kÎ<Mb;>cdTGI±DkL<c

VX;"DjB<MbalHlTK;>n�V_\¯;¡ÊdHJLUTK7:clÎQTKRS;k7:=(MbBNTK7:B<c�;>Ê�HSLNTK7:B<cSI>Ò

1

a

�
���

a

5����

a

�




1

a

�

�

1c- 1

a

�

�

�
���I5����

a

�




1

a

�

�

>

ÑZRl;>=K; �

a

nE;>clBNTC;>I TKRS;AnEHS=CLNTK7:B<c�B<elTKRS;h6:78cS;@IK;kÎdMb;kc�T VX;jTrÑA;k;>c

1

a

L<cSn

1

a

�

�

LdIKIKHlMb7:clÎ

DjBdcSIqTCLNc�T"9d;k6:B_Dk7tTr\ 


1

a

]†L<cSn
�

1

IrTGLNcSnlI
emB<=
TCRl;�DGRSL<clÎ<;O7:c*ÓrB<7:c�T�aJB�Iq78TK7:B<c²VX;jTrÑA;k;>c

VX;kÎ<7:clcl7:clÎ¯L<cSn�;kcSnE7:clÎOB<e TCRl;�TKHl=Ccl7:clÎ¯DjHSVl7:D<zAi_Bd689_7:clÎQemB<=!���

a

]STKRl;
aJLN=GLNMb;jTC;k=GI@BNe

TKRS;OTKHl=Ccl7:clÎ¸DkHlVl7•D¯LN=C;¯DjBdMQaSHETK;¡nsz

Ë

TCI�;jÈE;>DkHETK7:B<c²ÑZ7:686hVJ;>Î<7:cÉLUT"TC78Mb; �

a

�

�

5"�
�

a

LNcJnO;kcSnpLUThTK7:MQ; �

a

�

�

�
���85#�

�

a

�

]_ÑZRl;k=C; �

a

nE;>clBNTC;>IhTKRl;`TK7:Mb;,LNTAÑZRl7•DGR¯;kÈ_;¡DjHETC78Bdc

BNe TKRl;?d×TKR*IK;kÎ<Mb;>cdT@VX;kÎ<7:cSI>zgo`IK78clÎQTCRlBdIK;�9UL<68Hl;¡IhTKRl;"IqTCL<=qTC78clÎQLNcSnp;kcJnE78cSÎQaXB<7:c�TZBNe

TKRS;�TKHl=Ccl7:clÎODjHlVl7•D�ÑZ78TKR*=K;¡IqaX;>DjTZTKBQTKRS;
687:cl;"IK;kÎ<Mb;>cdTGIZDkL<cpVX;"DjBdMQaSHETK;¡nsz

�	� �����@
��$��"������ ��
^��#&%L# ��'J���@# � "�#��"(n"�� �:� �2
��L���)� 
�����#%�*�

Ç

Rl;�TK=GLUÓr;¡D˜TKBd=K\Q=C;>IKHl6tTC78cSÎ"em=CB<M TKRl;,Mb;jTCRlBEn�nE;¡IKDk=K7:VJ;¡n¯7:cOTKRS;�al=C;k9_7:B<HSIAIKHlVSIK;>D˜TC78Bdc

nEB_;>I(clBNTZTGLNF<;�7:c�TKB¯L<D>DjBdHlc�TATCRl;�DkHl=K=C;kc�TZ9<;>68BEDk7tTr\¯B<e TCRl;
=CB<VXBNT>zh|(6•IqBJ]ETKRl;
=CB<VXBNT65 I



aXBdIK7tTC78Bdc�Mb78ÎdR�T³RJLÏ9<;hDGRJLNclÎd;>n�nlHl;ATKB�TKRl;ZDjBd=K=C;>DjTK7:B<c"B<eXLdDkDjHSM�Hl6•LUTC;>n";kÈE;>DjHlTK7:B<c�;>=qÐ

=CB<=¡z

Ç

B,DjBdclcl;>DjT TCRl;A=KBdVJB<T[TKB`TKRl7•I TK=GLUÓr;¡D˜TKBd=K\d]¡L<c�78TK;>=CLNTK7:9<;±BdaETK7:Mb7��¡LUTK7:B<cQLN6:Î<Bd=K78TKRlM

DjBdHl6•n¯VX;�HSIK;>n+Ô

�

Ö×z

Ç

Rl7•IALN6:Î<B<=C78TKRlM =C;jTCL<78cJI±TCRl;�Bd=K7:Î<7:cSL<6STC78Mb;,aSLN=GLNMb;jTC;k=C7��¡LUTC78BdcOBNe

TKRS;OTK=GLUÓr;¡D˜TKBd=K\d]©ÑZRl7•DGRÉDkL<HSIq;¡I,TKRl;�=KBdVJB<T
TKB��KD>LUTGDGR+Hla��.ÑZ7tTCR�TKRl;¯TK=GLUÓr;>DjTKBd=K\dz

Ë

c

nE\_cSL<MQ7•DQ;kc_9_78=CB<cSMQ;>c�TCI,7tT"7•I�Hlcl=C;>LdIqBdcSLNVS68;´TKB*7:MQaXBdIK;OLpTK7:MQ;¯DkB<cSIqTK=GLN7:c�T�emBd=�TKRl;

=CB<VXBNTZTKBO=C;>LdDGR�TCRl;"ÎdBdLN6 DjB<clÚSÎ<Hl=GLUTC78Bdc©z

Ç

Rl;>=K;kemB<=C;�Ñh;
ÑZ7:686 =K;¡DjBdclcl;>DjTZTKRl;
=CB<VXBNT65 I

DjHS=K=C;kc�T�IqTCLNTK;"TCB¯TCRl;�TC=CLNÓr;>DjTKB<=C\pLdDkDkB<=GnE78cSÎbTKB�78TCI�nE\_cSL<Mb7:D´DkLNaJLNVl7:6878TK7:;>I�LNcSn.TKRl;>c

L<nSLNaET@TKRS;�TK7:MQ;kÐ×aJLN=GLNMb;jTC;k=C7��¡LUTK7:B<cpBNe TKRl;
=C;kMOLN7:cSnE;>=ZBNe TKRl;�TC=CLNÓr;>D˜TCB<=C\<z

Ç

Rl;"DkHlVl7•D"IK;kÎ<Mb;>cdT@TCRSLUT`Mb;>=KÎd;>IATKRS;�DjHl=C=C;kc�T(IrTGLUTK;
B<e³TKRl;
=CB<VXBNT(ÑZ78TKR¥LOIK;kÎ<Ð

Mb;kc�T�Bdc
TKRl;¸TK=GLUÓr;>DjTKBd=K\ÍDkLNcÌVX;¸DkB<MbalHETC;>nÌV_\Í;>Ê�HSLUTC78cSÎ�TKRl;+aJB�Iq78TK7:B<c�L<cSnÍTKRl;

9<;>68BEDk7tTr\p;>Ê�HSLUTC78BdcSI(B<e³TKRl;´MQ;>=KÎd78cSÎ¯Iq;>Î<Mb;kc�T�L<cSn�TKRl;QIq;>Î<Mb;kc�T(Bdc*TKRl;�TK=GLUÓr;>DjTKBd=K\dz

�

Rl;>c�Mb;>=KÎd78clÎbÑZ78TKR.LQ687:cl;"IK;kÎdMQ;>c�TATCRl;�emB<6:6:BUÑZ78clÎQ;>Ê�HSLNTK7:B<cSI@=C;>IKHl68T>Ò

1
X

�
� 


1
X

- 1

�

�



1

�

�
���

�

�

�

���

�

���




1
X

-




1

�

�
�

�

�

�
�

w
�

�

�

�

>

ÑZRl;>=K;

1

�

LNcSn 


1

�

L<=K;ATCRl;ZaJB�Iq78TK7:B<cOL<cSn´TKRl;(9d;k6:BEDj78Tr\"BNeXTKRl;`=KBdVJB<T>])��7:I³TCRl;(nEHl=GLUTC78Bdc

BNeXTKRS;
	W) . 	:0 6
	6E�'!3�0�E¡]dLNcJn
�

�

>
�

�

LN=C;Z78TCI±DkB�;kÛ¯Dj7:;kc�TCI>z

�

RS;kc¯LUTKTK;>MQalTK7:clÎ
TKB�MQ;>=KÎd;

ÑZ78TKR¥LNcSBNTKRS;k=(DjHSVl7:D
IK;kÎdMb;kc�T(BNe†TKRl;�B<=C78Îd78cSL<6XTK=GLUÓr;>DjTKBd=K\d]lLOIqBd68HETC78Bdc.DkLNc*VX;�emB<HlcJn

7:c¸L¯IK78Mb7:6:L<=ZeØL<IKRl7:B<c©z

Ç

Rl;QnEHl=GLUTC78Bdc���B<e†TCRl;�Mb;>=KÎd;k=(RSLdIZTCB¯VJ;QnE;jTC;k=CMb78cl;¡n¥IKHSDGR

TKRJLUTZTKRS;"L<DkDk;k6:;k=GLUTC78BdcpDjBdcSIqTK=GLN7:cdTGIABNe[TCRl;
=CB<VXBNT(LN=C;�clBNTZ9_78Bd6:LNTK;¡nsz

�(½���	 �+$©ÁJÆ�"%$[¿hÀ �#�
� $ �_Ä �§À)�

Ç

Rl;
;>6:LdIrTC7:D
IqTK=C78a�em=GLNMb;kÑAB<=CFOÑ@L<I@7:MQaS68;>MQ;>c�TK;>n.L<cSnpTK;¡IrTC;>n*B<c�TCRl;�i�TCL<cEemB<=Gn�	.BNÐ

Vl7:68; 	¥LNcl7:alHl6•LUTCB<=¡]†L¸u¥nE;kÎd=K;>;jÐ’BNe„Ð×em=K;>;>nEBdM �Ø^
5

���

=CB<VXBNTK7•D¯IK\EIrTC;kM*]†DkB<cSIK7•IrTC78clÎ¸BNe

L�Üho 	¥| y��dx¯LN=CM MQBdHlc�TK;¡n.B<c�L¯RlBd68BdclB<Mb7•D
MbB<Vl7:68;´VSL<IK;<z

Ç

Rl;´=KBdVJB<T�Ñ@L<I`DkB<cEÐ

TK=CB<6:6:;>n´HSIq7:clÎ�TCRl;

W

BdVJB<TK7•DkIgY©7:Vl=GLN=C\�Ô vUÖJ=CHlclcl7:clÎ�B<cOL
nE;¡nE7•DkLUTC;>nQB<clÐ×VXBdL<=Cn´u<x 	¥Þ��

Ü³;kc�TC78HlM Ü@f�z

Ç

Rl;QL<68ÎdB<=C7tTCRlMOI`aS=K;¡Iq;>cdTC;>n¸78c¸TKRl7•I�aSLNaX;k=�ÑA;k=C;�;kÈ_;¡DjHETC;>n¸B<c+Lpvdxdx

	¥Þ ��Ü³;>cdTC78HSM ÜAf�z

Ë

c%TCRl;p;kÈlLNMbal6:;pIKRlBUÑZc%VX;k6:BUÑ
]gHla$nlLUTC;�=GLUTC;>I´BNe(TCRl;�;k6•L<IqTK7•D

IqTK=C78a�9ULN=C78;¡n�VX;jTrÑA;k;>c�Õ¡xbLNcSn+Õ>xdx´Þ �<z

Ç

BpnE;>MbB<cSIqTK=GLUTC;"TKRS;Q;>6:LdIrTC7:D´IrTC=K7:a¥em=GLNMb;>ÑhBd=KF$]JTKRl;Oi�TCL<cEemB<=Gn 	.BdVl7:68; 	¥LNcS78aEÐ

Hl6•LUTCB<=`Ñ@L<I,DjBdMbMbL<cSnE;¡n*TKBpMQBU9d;
ÚS9d;�Mb;jTC;k=GI�L<68BdclÎ¯TCRl;
�SÐ’LNÈ_7•I�BNegTKRS;´Îd68BdVSLN6†DjBNÐ

B<=GnE7:cSLUTC;,em=CL<MQ;d]SÑZRl7:6:;
F<;k;>al7:clÎbTKRl;´LN=CM 5 I@aXBdIqTKHl=C;<zA^`Hl=C7:clÎbTKRl;�;jÈE;>DkHETK7:B<c*BNe†TKRS7:I

al6•LNc¥L<c.HlcEemB<=C;>IK;k;>c.B<VSIqTCLdDj6:;<]XLNclB<TKRl;>=�i�TCL<cEemB<=Gn 	.BdVl786:; 	¥L<cl7:alHl6•LUTKBd=>]SemB<=GDj;¡I@TKRl;

ÚS=GIrT´=KBdVJB<T
TKB¸nE;>9_7:LNTK;bem=CB<M TKRl;¯Bd=K7:Î<7:cSL<6gal6:L<c©z

Ë

T�7•I"MbBEnE7tÚJ;>n�HSIK78cSÎ.TKRl;�;k6•L<IqTK7•D

IqTK=C78a+em=CL<Mb;kÑAB<=CF*TKB¥LÏ9<Bd7:n+DjBd686:7:IK7:B<c�ÑZRl786:;¯L<DGRS78;>9�7:clÎpTKRl;¯nl;>IK78=C;>n+Î<B�LN6±DjBdcEÚSÎdHl=CLNÐ

TK7:B<c[z

Ç

ÑAB"nE7��X;>=K;>cdThaJ;>=CIKaJ;¡D˜TC789d;>I³BNe$TCRl;`IK78M´Hl6:LNTK;¡n´MbBEnE78ÚJDkLNTK7:B<cbBNeXTKRS;ZTK=GLUÓr;¡D˜TKBd=K\

LN=C;`IKRlBUÑZc¯7:c

�

7:Î<Hl=C; �lz³|4IK;>Ê�Hl;kcJDj;`B<e[IqcJLNaSIKRlBNTGI±em=CB<M TCRl;�;kÈE;>DjHlTK7:B<c¯Bdc¯TKRS;�=C;>L<6

=CB<VXBNT,D>LNc.VX;QIK;k;>c¥7:c

�

78ÎdHl=C;�wlz

Ç

Rl;�aS68B<T,B<egTKRl;QVSL<IK;
TC=CLNÓr;>D˜TCB<=C\<]$L<I�Ñh;>686³L<I(TKRl;

TK=GLUÓr;¡D˜TCB<=C\"emB<=¦TKRl;`ÚS=GIrT±TCRl=C;k;±ÓrBd78c�TGI±BNesTCRl;�Üho 	¥|4y��dx�MbL<cl7:alHl6•LUTKBd=hL<=K;(IKRlBUÑZcO7:c

�

78ÎdHl=C;,vJz

�@½��+Â¦¿`Å'�KÄ �_ÆrÂh¿

Ç

Rl;.;>6:LdIrTC7:D¥IqTK=C7:a em=GLNMb;>ÑhBd=KF²7•I�L<cÍ;kÛ¯Dj7:;kc�T�Mb;jTCRlBEnÍemB<=¯MbBNTC78Bdc
;jÈE;>DkHETK7:B<cÍemB<=

=CB<VXBNTCI`ÑZ7tTCR¸MOLNc_\.nE;>Î<=C;k;>I`BNegem=C;k;¡nEB<M 7:c¸nE\_cSLNMb7•D";>c�9_7:=KBdclMb;kc�TCI>z

Ë

T�LN6:68BUÑ(I`B<VEÐ

IqTCL<Dk68;*LÏ9<Bd7:nSLNcSDk;�VX;kRSLÏ9_7:B<=QÑZ7tTCRlB<HETbTCRl;.IqHSIKaX;kcSIK78Bdc%B<e`TCLdIqF²;kÈE;>DjHlTK7:B<c©z%Þ`;kcSDk;<]



�

78ÎdHl=C;
�lz

Ç

RS;O;k6•L<IqTK7•DQIqTK=C7:a©][IKRlBUÑZc�LdI�Î<=GLÏ\*687:cl;>I>][7•I�MbBEnE7tÚJ;>n�78cJDj=C;kMb;kc�TCL<686:\.7:c

B<=GnE;>=hTCBOMOLN7:cdTGLN7:c�LQ9ULN6:7•npaJLUTKR�ÑZRl7:68;"LÏ9dB<7•nE7:clÎQLQMbBU9_78cSÎQBdVSIqTCL<Dk68;

�

78ÎdHl=C;¯wlz <gÈE;>DkHETK7:B<c�B<eZL¥al6:L<c²HSIK78clÎ*TCRl;�;>6:LdIrTC7:DOIqTK=C7:a�em=CL<MQ;>ÑhBd=KF � TKRl;paSLUTCR²7:I

MbBEnE7tÚJ;>n�78c*=C;>L<6tÐ×TK7:Mb;�TCBOLÏ9<B<7•nOTCRl;
B<VJIrTGL<Dj6:;

TKRS7:I,LNalaS=KB�L<DGR.7•I`ÑA;k6:6†IKHl78TK;¡n*emB<=,MbB<Vl7:68;´MOLNcl7:alHl6•LUTC78Bdc©z

Ç

RS;�;��$;>DjTK7:9<;>cl;>ICI`B<egTKRl;

al=CB<aXBdIK;>n´LN6:Î<B<=C78TKRlM 7•IgnE;>=K7:9<;¡n"em=CB<M LNcQ;jÛ¯Dj7:;kc�T±7:cdTC;kÎd=CLNTK7:B<c�B<eJal6•LNcScl78cSÎ"LNcSn´;jÈE;jÐ

DjHlTK7:B<cbMb;jTKRSB_nSIkz

Ç

Rl;Z9ULN6:7•nE7tTr\´BNe$TKRS;(LN6:Î<B<=C78TKRlM RJL<IgVX;k;>cO;jÈEaJ;>=K7:Mb;kc�TCL<686:\"9d;k=C7tÚS;¡n

HSIK78cSÎ"TKRS;�i�TGLNcEemBd=Cn9	.B<Vl7:6:; 	¥L<cl7:alHl6•LUTKBd=>]_L�u´^�5

�

=CB<VXBNTC7:D�Iq\EIqTK;>M�]EDkB<cSIK7:IqTK7:clÎ´BNe

LQMbB<Vl7:68;
VJL<IK;�L<cSn�L´MOL<cl78aSHl6:LNTKBd=(LN=CM�z

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
-0.5

0

0.5

1

1.5
Trajectory of the Base

x (m)

y 
(m

)

t = 0 s

t = 28 s

5 10 15 20
0

0.1

0.2

0.3

0.4

0.5
Relative displacement of the Waist, Shoulder, and Elbow

t (s)

re
la

tiv
e 

q 
(r

ad
)

waist   
shoulder
elbow   

L

�

V

�

�

78ÎdHl=K;�vJz±L

�AÇ

=GLUÓr;¡D˜TCB<=C\OBNe[TCRl;
VSLdIq; V

�@W

;k6•LUTC789d;
nE7:IKal6•L<Dk;kMb;kc�T(BNe TKRl;"L<=KM



�

Å)(Z¿`Â &���$[Ã�� " $ ¿¦À)�

Ç

Rl;,LNHETCRlB<=GI¦ÑAB<HS6:nb6:78Fd;(TCB�TCRSLNclFOP�\dB<clÎ<Ð§i_BdFbfhRSL<clÎS]_?AB<V�Þ`B<6:M�VX;k=CÎS]_LNcSn�^`7:;kÎdB

W

HSIKal7:cl7AemB<=´TKRl;>78=QRl;>68aEemHS6A7:cSIK78ÎdR�TCIQLNcSnÉnl7:ICDjHSICIK78BdcÉ78c%al=K;>aSLN=C7:clÎ.TKRS7:IQaSL<aJ;>=>z

Ë

c

aSL<=qTC7:DkHl6:L<=(ÑA;
ÑhBdHl6:n*6:7:F<;
TCBOTKRSL<clF*P�\<B<cSÎNÐri_B<FpfhRSL<clÎOemBd=(Rl;k6:al7:clÎOTCB¯ÎdLNTKRl;>=ZTKRl;

;jÈEaX;k=C78Mb;>cdTGLN6,nlLUTGLlz

Ç

RS;¥ÚScSL<cSDj7•LN6�IKHlalaXB<=KTpBNe�?AB_;k7:clÎ%L<cSn

U

i

�

�mÎd=CL<cdTGI

ËrWZË

Ð

u<w �NxdxlÕ

�

LNcSn¥fA|`^`Ð§u<w:�<xNvJÕ>u

�

7:IZÎd=CLNTK;kemHl686:\�LdDGF�cSBUÑZ68;¡nEÎ<;¡nsz

� $�� $©Á)$[¿�Å $ �

���	��


•>~
}C•G‘
�±‘
�†‡>Œd–r‡˜°Zˆ¦ºE‘��@™�ŒE‡˜°±•§‰U¨Uˆ •>“�—




‘ ºE‘��A€‚Œ�•§‡¡“S‘

£

€‚~
}CªØ‡¡®d‹r€‚~"•k•³•G‡¡“U‹§–r‡>•¦‡k”

–r‡¡ŒE‡k‹r€t•¦~"•>“d€‚®�™�•t•j‹r‡>–r•³•k•‚‡¡“�­`•§®E}G•G€{¶�}˜—�®�•k‹rŠd•G‘�������������� �"!"�$#��%�'&)(+*"!",	*+,.-0/.(�1Nˆ32�4)5$6Kƒ 587

�89

ˆ

�;:$<>=

‘

� ?@�BA

•‚€

«

}C–C�[–r‡U•K‰Z•k“_—

A

™d•§•r•>~"•EDZŠ_•j‹r€‚ŒJ‘$�©¤<}G•G™<‹r€‚“�­±~
‡>‹r€‚‡¡“Z®d•t•>“�•S”•‡k–X–r‡¡ŒE‡k‹r•J°±€{‹rŠ(~"•>“U¨

—d}G­k–r}G}G•(‡>”g”8–r}G}˜—<‡¡~ €‚“.—<¨<“_•k~
€‚•�}G“

«

€‚–r‡>“�~
}G“U‹r•G‘GF “IHE/.�@(8���������KJ
�0�@�;�E�0�L!"�>#M�0�'&'(+*

-0�ONQPSRT�U�0VG-%�'&)�0��ˆ

«

‡¡•‚™d~
}

�

ˆd®_•k­¡}G•

�

7XW<ˆ

�@:$:0<

‘

�

5

�BA

•‚€

«

}C–Y�[–r‡U•K‰É•k“_—

A

™�•§•r•k~"•ZDZŠ_•k‹r€‚ŒS‘\[h€t­>ŠdªØ•§®E}G}˜—�“�•

«

€‚­¡•k‹r€‚‡¡“%™�•§€‚“�­.‹rŠd}p­>•t‡>Œ_•k•

—<¨<“_•k~
€‚•�°±€t“�—d‡˜°�•k®�®<–r‡Ï•>•qŠJ‘]F “^H_/`�@(8�E���3���aJ
�0�;�@�"�0�I!_�>#M�0�'&)(+*b-0�cNdPSRT�U�0Ve-0�'&)�0�dˆ

�@:0:$:

‘

£

‡
•k®�®E}˜•j–˜‘

�

2

�

D@¨U‡¡“d­>ª×º<‡>‰af†Š�•>“�­<‘3!_�>#M�0�'&)(+*�g�&)#+/.-%/	hk‘dºN‹q•k“d”•‡k–q—jih“�€

«

}C–r•§€{‹ ¨Uˆ

�@:0:$<

‘��A¨<“�•>~
€‚•©•G‡¡“U‹§–r‡¡•

•>“�—´•§€‚~,™d•8•j‹r€‚‡¡“b•‚€‚Œd–q•j–§¨U‘

� =@�ek

‡>“N¨<™d“lf†Š�‡¡€©•k“_—




}˜•k“dª f†•t•>™_—<}GmX•j‹r‡¡~�ŒE}¡‘�n
–r}˜•>•K‹r€

«

}
•k–r•qŠ�€{‹r}G•C‹r™<–r}�”:‡>–Z®d•8•k“�“d€t“d­

•>“�—�}C¤<}G•G™d‹r€‚“d­(–r‡>ŒE‡>‹†~
‡>‹r€‚‡¡“d• °±€{‹rŠ"€t“d•G‡¡~
®d•‚}C‹r}±‰<“d‡˜°±•t}G—d­¡}>‘�F “BH_/`�@(8�O�������
J
�%�@�@�o�0�

������,+pqp &srX,	����!"�>#M�0�'*j-%�ONGt�h%*���,	Vu*rˆ

«

‡¡•‚™d~
}

�

ˆ�®_•k­¡}G•

?

287

?%:

ˆ

�;:$:��

‘

�

W

��


‡¡Šd“




‘Sf –q•k€t­<‘v�����'/.�@N%R�(+�'&'�0�w�U�L!"�>#M�0�'&'(+*;x^yz,.(�13-%��&)(+*l-0�cN{J
�0�3�'/.�$p ‘|nh—�—<€t•§‡>“dª

k

}G•§•‚}C¨Uˆ

?

“_—´}G—d€{‹r€‚‡¡“Jˆ

�@:0<$:

‘

� 9@�

�[•‚€‚•r•>ŒE}K‹rŠbn(‘�f –r‡>”8‹˜ˆT}h‡>ŒE}C–§‹"��‘X~�}G“U‹r‡¡“SˆN•>“�—G�†}G“�‡j�†}C“�Š_•kŒ�€‚ŒJ‘

£

€‚~
}CªØ‡¡®<‹r€‚~"•>•�€‚“U‹r}C–§ª

•G}G®<‹r€t‡>“"‡>”J‡¡ŒNµ’}G•C‹r•g~
‡

«

€‚“�­`•>•‚‡>“�­(‹r‡¡®E‡¡•‚‡>­¡€‚•˜•>•‚•{¨

«

•j–§¨d€‚“d­�®�•k‹rŠ�•G‘oF “•HE/.�@(8�€���3���
J
�0�;�@�

�0�dt�h%*M��,	VQ*M•
yl-0��•�-0�cN]J�h$#�,	/	�O,	�'&)(+*rˆ

«

‡¡•‚™d~
}

=

ˆd®_•k­¡}G•"2>‚

<$:

7

:

2<ˆ

�@:0:>=

‘

� <8�

mS¨d—d€t•ƒ�±‘�D(•

«

–q•k‰N€mˆE„$}C‹r}C–Z… º

«

}G•’‹r‰¡•Nˆ




}G•>“dª f†•t•>™�—d}]mJ•k‹r‡¡~�ŒE}¡ˆ±•k“_—�»b•j–r‰I[�‘

A

«

}C–§ª

~"•k–r•G‘S„s–r‡¡Œ�•>Œ�€‚•‚€‚•’‹r€‚•�–r‡Ï•>—d~"•k®�•±”•‡>–@®_•k‹rŠO®d•t•>“�“d€‚“�­
€‚“OŠ�€‚­¡Š<ª —d€‚~
}G“�•§€‚‡>“_•>•X•G‡¡“<¶_­¡™<–q•kª

‹r€‚‡¡“Q•§®�•>•G}C•G‘"�`†
†�†|‡�/.-0�3*+�
�0�Y!_�>#M�0�'&)(+*j-0�cNePSRT�U�0Ve-0�'&)�0�dˆ

�@?

4'2X6Kƒ

=

W$W87

=0<

‚<ˆ

�@:0:

W<‘

� :8�BA

™�•§•r•k~"•lDZŠ�•k‹r€‚ŒJ‘ˆ}h}˜•k•{ªØ‹r€‚~
}´‡¡Œ�•’‹q•k•G•‚}¯•

«

‡¡€t—�•k“�•G}´”•‡>–�~"•k“�€‚®�™d•8•j‹r‡>–r•"•k“_—+~
‡>Œ�€‚•‚}

–r‡¡ŒE‡k‹r•G‘_���3���C����� �K!_�>#M�0�'&)(+*K!",	*+,.-0/.(�1Nˆ

=

4

�

6Kƒ

:

‚87

<

ˆ

�@:0<

W<‘

���

‚

�BA

™�•§•r•k~"•LDZŠ_•k‹r€‚ŒS‘‰n ™�“d€{¶_}˜—É•>®d®d–r‡¡•>•qŠÉ‹r‡¥~
‡k‹r€t‡>“%•>“_—�”:‡>–r•G}p•G‡¡“U‹§–r‡¡•Z‡k”�–r‡>ŒE‡>‹

~"•>“d€t®d™�•t•k‹r‡k–r•Gƒ

£

Šd}Z‡¡®E}C–q•j‹r€‚‡¡“_•k•$•§®_•k•G}(”•‡>–r~�™�•t•k‹r€‚‡>“J‘S���3���������`�Š!_�>#M�0�'&)(+*‹!S,	*+,.-0/`(�1Nˆ

534

�

6Kƒ 2$587

=

5<ˆ

�@:$<$9

‘

���$�	�BA

™�•§•r•k~"•BDZŠ�•k‹r€‚ŒJ‘

£

‡˜°g•j–q—d•(€‚“N‹r}C­>–q•k‹r}G—p®�•t•k“�“�€‚“d­b•>“�—�•C‡¡“U‹§–r‡¡•„‘eF “LHE/.�@(�,M,.N0&q�Xr0*B�`�

�`Œ�PjJ^t�h%VK•��%*�&ŽR�V•�0�•!_�>#M�0�‹J
�%���'/.�0p ˆ

«

‡>•t™d~
}

�

ˆ_®_•k­¡}G•S50‚

=

7

�

5Nˆ

�@:$:

2d‘

���8?@�BA

™�•§•r•k~"•‹DZŠ_•k‹r€‚ŒSˆXD(•0•G™G‘ ‡¡‰Ï‡>€„ˆXD@¨U‡¡“d­>ª×º<‡>‰ef†Š�•>“d­dˆ��@€‚}G­¡‡�}¦™�•§®d€t“d€„ˆX}h‡>ŒE}C–§‹E[h‡¡•‚~�ª

ŒE}C–r­dˆÏ•>“�—Gn¦–q•>“d•KŠ�•af³•>•r•k•„‘€’ }GŠd€‚•G•‚}8“>•j–r~2•C‡U‡>–q—d€‚“�•k‹r€‚‡¡“�•>“�—,~,™d•{‹r€t®d•‚}g~
‡¡Œ�€‚•‚}g~"•>“d€‚®dª

™�•t•k‹r‡k–Z—<}G•G}G“U‹§–q•>•‚€s•G}˜—O•G‡U‡>®E}C–q•k‹r€‚‡>“J‘‹F “lH_/`�@(8���������_J
�0�@�;���0�d������,+pqp &srX,	���”!_�>#M�0�'*e-%�ON

t�h%*M��,	VQ*rˆ

«

‡>•‚™�~
}

?

ˆ�®�•>­¡}C•

=

2>W@7

=

5Nˆ

�@:0:

W<‘

���

5

��


}˜•k“dª f†•t•>™_—<}�mX•j‹r‡¡~,ŒE}>‘b!"�$#��%�Syƒ�0�'&'�0�ƒH"ps-%����&Ž�Tr>‘GDZ•‚™U°³}C–un¦•˜•¡—<}G~
€‚•G„[™dŒ�•‚€‚•§Š�}C–r•Gˆ

�†‡¡•’‹r‡>“Jˆ

�@:0:��

‘

���

2

�

º<}˜•k“ƒ•A™�€‚“�•t•>“p•>“�—

A

™�•§•r•>~"•�DZŠ_•j‹r€‚ŒJ‘��©•t•>•’‹r€‚•�Œ_•k“_—<•Gƒaf†‡>“�“�}C•C‹r€‚“�­�®_•k‹rŠ¯®d•8•k“�“d€t“d­

•>“�—b•G‡¡“U‹§–r‡¡•„‘ŠF×“lHE/.�@(8�����3���"J
�0�;�@���%�l!_�>#M�0�'&)(+*u-0�ONGPSR��U�%VG-0�'&)�%��ˆ

«

‡¡•‚™d~
}

?

ˆl®_•k­¡}G•

<

‚

?

7

9

ˆ

�;:$:

5N‘

���8=@�

£

•C¨<Šdª




‡>“�­

£

•j–r“J‘•„s•k‹rŠ<ª Œ�•>•§}˜—�•>®�®<–r‡Ï•k•KŠ�‹r‡Q€t“U‹r}G­k–q•k‹r}˜—*®d•t•>“�“d€‚“�­O•k“_—�•G‡>“U‹§–r‡¡• ”:‡>–

–r‡¡ŒE‡k‹r€t•Z•’¨<•’‹r}G~
•G‘”PSRT�U�0Ve-0�'&)(M->ˆc5

?

4

�@?

6Kƒ

�

W

9$=

7

<>9

ˆ

�;:$:

W<‘


