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jlh$a�®NY\U¯ab]�|baEY,dfU.]l�-nEm6hZU.^ZY,nEh$c?nuiZUX_f[�hKUX^ZY,aE_�dfhZ°Z^K],[8aEY\Ug~.nNc8±ZdfhZUXi

^Z[\dqhZ®²]�WKU³[\^Zc´c?dfhZ®$nN°�UXY�ap]�dqnEh¡µ·¶¸U-dfh�],Y,nuiZ^Z~.U-],WZU-~XnNhK~XUX°�]�nEm¨c8^Z_¹y
],dq°Z_fdq~¯ap]�df|EUºhZU.^ZY�aE_»hKU.]l¼�nNY,e�[?],W¤ab]3~.nNh�]�aEdfh9^KhZdf],[3¼6WKdq~�W9c8^Z_f],dq°Z_½�¾],WZUXdfY
dfhZ°Z^K],[1dqhZ[¿]�U¯abi³nbm�[\^Zc´c?dfhZ®g]�WKUXcÀaEhKi¡r¡]�W�^Z[.r7ab_q_qn�¼ÁdfhZ°Z^K],[Â]�nÃdqh�],UXY�ab~.]
hZnEhZ_qdfhZU¯aEY\_f�EµÅÄ»WZU�~X_qaE[,[´nEmÂc¨^Z_f],dq°Z_fdq~¯ap]�df|EUºhZU.^ZY�aE_6hZU�]l¼;nEY,e�[º~XnEc?°ZY\dq[\UX[
[\^Z~�W9¼6dfiZUX_½�¸e�hZn�¼6hÅaEhZi$¼�UX_q_�[\],^ZiZdqU.i²hZU.]l¼�nNY,e¾]l��°�UX[´aE[WKdq®NWZU.Y¿yÆnNY,iZU.Y
hZU�]l¼;nEY,e�[ÂaEhKi�°ZY\n�iK^Z~.]6^ZhKdf]6hZU�]l¼;nNY\e�[Xµ
¶¸U6dfh�|EUX[¿]�dq®Nab]�U6]�WZU6~.nNc?°K_qU�Ç�d½]l�nEm¡~.nNc´°Z^K]�dfhZ®'aEhZi´_qUXaEY,hZdfhZ®1monNYGc8^Z_¹y

],dq°Z_fdq~¯ap]�df|EUMhZU.^ZY�ab_¡hZU.]l¼�nNY\eu[.µ�jlh�°¤abY\]�df~X^Z_qaEYXr�¼�U'iKUXY,d½|NU1^Z°K°IU.Y6aEhZi�_qn�¼�UXY
±�nN^ZhZiK[;nNh´]�WZU6È�aE°ZhZdfeNy¿É;WZU.Y\|NnEhZUXhZe�df[1ÊRÈ%É0ËÌiZdqc´UXhZ[\dqnNh´aEhKi?]�WKUM°Z[\UX^ZiZn
iZdfc?U.hZ[,dfnNhmonNYÌ|baEY,dfnN^Z[Ì]l�u°�UX[�nEm£hKU.]l¼�nNY,e�[�¼6d½]�W3c8^Z_½]�df°Z_qdf~¯ab],df|NU�^ZhZd½]�[Xµ7ÍM[
],WZUgc´nN[\]�®NU.hZUXY,aE_�~XaE[,Ubr�¼�Uº~XnNhK[,dqiKUXY�moU.UXiKmonEY\¼;aEY,iÎhKU.]l¼�nNY,e�[~XnEhZ[,df[\]�dfhZ®
nEmÂ°ZY,nuiZ^Z~�]ºaEhKiÏ[,df®Nc?nEdqi¤aE_�^ZhZd½]�[Xr;[,WZn�¼6dqhK®¸]�W¤ap]?],WZUXdfY´°K[,UX^KiZnÎiZdfc?U.h�y
[\dqnNh�dq[0±InN^KhZiZUXi�moY,nNcÐaE±�n�|NU�±���a´°InN_½�uhZnNc´dÑaE_£¼6d½]�Wk]�WZU�[�aEc´U�nEY,iZU.Y%nEm
c?aE®NhZd½]�^ZiKU?ab['],WZU?~.^ZY,Y\UXh�]�_½�³±IU.[\]�euhKnS¼6h¸±InN^KhZi¾monNY�°Z^KY,UX_½�-[,df®Nc?nEdqi¤aE_
hZU�]l¼;nEY,e�[Xµ;`�nNY,U.n�|NUXY.rZ¼;U�[\WZn�¼Ò],W¤ab]»]�WKdq[w±�nN^ZhZi�WZnE_qiZ[wU�|NU.h�dfhº]�WZU1~XaE[,U
¼6WZU.h¾],WZU3^ZhZdf]M]l��°�UEr(°ZY\n�iZ^K~.]�nNY1[\dq®Nc´nNdqiZaE_CrIcga¯�)±�U_qUXaEY,hKUXi¡µ´É;Y\^Z~XdqaE_
monNY%]�WZU.[,U3Y,U.[,^Z_½]�[�aEY\U8~¯aE_f~X^Z_qab]�dfnNhZ[0nEm�[,nN_f^K]�dfnNh)[\U.]�~XnEc?°�nNhZU.h�],[1±InE^ZhZiZ[
monNY'hZU�¼�hZU.]l¼�nNY,e³~X_qaE[,[\UX[.µ�Í%[�]�n�_qn�¼�UXY¨±�nN^ZhKiZ[�¼�Ug~.nNhZ[\],Y,^Z~�]°ZY\n�iZ^K~.]
^ZhKdf]6hZU�]l¼;nNY\e�[MnEm(ÓKÇ�UXi�iZUX°K],Wk¼6d½]�W�[,^K°IU.Y,_qdfhZU¯abYwÈ%ÉÒiZdqc´UXhK[,dqnEh¡µ
t¤nNY8[,df®Nc´nNdqi¤ab_�hZU�]l¼;nEY,e�[?nbmMWZdf®NWZU.YnNY,iZU.Y8¼;UkUX[¿]�aE±K_qdq[\W²°InN_½�uhZnNc´dÑaE_

±�nN^ZhZiK['],W¤ab]¯r(dqh-~.nNh�]�Y�ab[\]']�nk°ZY,U�|�dfnN^Z['Y,U.[,^Z_½]�[Xr(iZnkhZnE]�dqh�|NnE_f|NU´aEh��-Y\U�y
[¿]�Y,df~.],dqnNhºnbm(],WZUÂhZU�]l¼;nEY,eºnNY\iZUXY.µÌ¶¸UÂmo^KY\]�WKUXYw~.nNhZ[,dfiZUXYw|baEY\dqnN^K[;~X_qaE[,[\UX[»nEm
WZdf®NWZU.Y¿ylnEY,iZU.Y»^ZhZdf],[XrsaE_f[,n3e�hZn�¼6h�aE[6[,df®Nc?apyl°ZdI^ZhZd½]�[XrZ],W¤ab]%aEY\U'~�WZaEY�aE~�]�U.Y¿y
dfÔXUXi$±��¾~XnNhKhZUX~�]�df|ud½]l�¸~.nNhZ[\],Y�aEdfh�]�[Xµ�jlhÎ],UXY\c?[�nEm6]�WZU.[,Ug¼�UÃiZUXY\df|EUº[,nNc´U
aE[¿�uc?°K],nE]�df~¯aE_f_f�´]�df®NW�]»±InE^ZhZiZ[.µ
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`�^Z_½]�dq°K_qdq~Xab]�dfnNh³°Z_Ña¯�u[3aEh²dqc´°InEY\]�abh�]¨Y,nN_fUº±�nE]�W²dqh$hKUX^ZY,aE_»c?nuiZU._qdqhK®
nEm;±ZdqnE_qnN®Ndf~¯aE_=±�UXW¤a¯|udqnEY�abhZi¾dfh-~XnNc´°Z^K],dqhZ®�aEhKi¾_fU¯aEY\hZdqhZ®º¼6d½]�W¾aEY\],dfÓ¤~.dÑaE_
hZU.^ZY�ab_7hZU�]l¼;nEY,e�[Xµ»¶¾U�±ZY\dqU��Z��[,^ZY¿|NU���Y\UX[,UXaEY,~�W�dfh�±KdqnN_fnN®E�ÃabhZi�dfh�aE°K°Z_qd¹y
~Xab]�dfnNhZ[Ì¼6WZU.Y,U0c8^Z_f],dq°Z_fdq~Xab]�dfnNh�dq[�~XnEhZ[,dfiZUXY\UXi?aEh3UX[,[\UXh�]�dqaE_s~XnNc´°Z^K]�ab]�dfnNh¤aE_
U._qUXc´UXh�]Xµ�Ä»WZUÃY,U.[,^Z_½]�[8¼�Uº°ZY,U.[,U.h�]´WZU.Y,UÃ°ZY\n�|�dfiZUºhZU�¼ ],n�nE_q[�monNY8aE[\[,U.[,[¿y
dfhZ®'],WZU0dqc´°¤aE~.]�nEm£c8^Z_½]�dq°K_qdq~Xab]�dfnNh¨nEh?]�WKUM~XnEc?°Z^�]�ab],dqnNh¤ab_Z°In�¼�UXY;aEhZi?],WZU
_fU¯aEY\hZdqhZ®~XaE°¤aE±Kdq_qd½]�dfUX[;nbm�hZU.^ZY�ab_VhZU.]l¼�nNY,e�[.µ
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�%U.^ZY,nEhZ[»~XnNc´°Z^K],UM±��?Y,UX~.UXd½|�dfhZ®8[\dq®Nh¤ab_q[GmoY,nNc a¨_qaEY,®NU0h�^Zc8±�UXY�nEm=nE]�WKUXY;hKUX^ZY\nNhZ[6aEhZi
°ZY\n�~.UX[,[\dqhZ®´]�WZU.c:dqhka3~XnNc´°Z_qU�ÇÃ¼;a��Ã],n´�udfUX_qiknN^K],°Z^K]0[,df®Nh¤aE_f[»[,U.h�]%]�n3nE],WZUXY0hZUX^KY,nNhZ[
aE®�abdqh¡µ1Í·c?a��\nNY%dq[\[,^ZUdfh�]�WZU8monEY,c?aE_7iKUX[,~.Y,df°K]�dfnNh)nEm�[,dfhZ®N_fU¨hZU.^ZY,nNh-~.nNc?°K^K]�ab],dqnNh�dq[
WZn�¼ ]�WKU¨dqhK°Z^K]%[,dq®Eh¤aE_q[6dfh�],UXY,aE~.]MaEhZi��\nNdqh�]�_½��a��IUX~�]%],WZU¨°ZY\n�~.UX[\[,dqhK®g]�W¤ap]%]�aEeEU.[M°Z_qaE~XU
mo^ZY¿]�WZU.YXµ'jlh-aº®NY,UXab]1c?aEh���hZU.^ZY,nEh³c´nuiZUX_f[%]�WKdq[Â~.nNc8±Zdfh¤ab]�dfnNh�nbmGdqhZ°Z^�]�[Âdf[Â[,°�UX~.dfÓ¤U.i
^Z[\dqhZ®'aÂ_qdfhZU¯abY�[,^Kc?c?ab]�dfnNh¡µ(Ä»WZU0`�~�É;^K_q_qnu~�W�y���d½],],[Ìc?nuiZU._ZaEhZi],WZU»[,df®Nc?nEdqi¤aE_�hZU.^ZY,nEh
aEY\U?±�nE]�W³U�ÇKaEc´°Z_fUX['nEm;],WZUX[\Ug[,^Kc?c´dqhZ®�hZU.^ZY,nEhZ['¼6WKdq~�WÎabY,U3|NUXY¿�³°InN°K^Z_ÑaEY1dfh¸ab°Z°Z_qd¹y
~¯ap]�dqnEhZ[3nEm1aEY¿]�d½Ó¤~XdqaE_;hZU.^ZY�ab_»hZU.]l¼�nNY,e�[.µ��%U.^ZY�aE_6hZU�]l¼;nEY,e²Y,U.[,U¯abY,~�WZU.Y,[?¼6dfiZUX_½�²aE®NY\UXU
]�WZab]w]�WKUXY,U1df[;nNhK_f�?a8c?dfhZnNY�~XnNY\Y,U.[,°�nNhZiZU.hZ~XU�±�U.]l¼�UXUXh�]�WKUX[,U1hKUX^ZY\nNh�c?nuiZUX_f[;abhZiº]�WZU
±�UXW¤a¯|udqnNY´nEm1Y\U¯aE_0±ZdfnN_qnN®Edq~¯ab_;hZU.^ZY,nNhK[Xµ jlhP°¤aEY¿]�df~X^Z_qaEYXr�]�WZUkdqh�]�U.Y�aE~�]�dfnNhPnEmM[\�uh¤aE°�]�dq~
dqhK°Z^K]�[6df[»euhKnS¼6hk]�n3±�U'U.[,[\UXh�]�dqaE_q_½�ºhZnNhK_qdqhKU¯aEY1ÊR[,U.UErsUEµ ®Zµ½r���nu~�W¡r Õ! " # Ë�µ�jlh�[\U¯aEY\~�W�monNY
±ZdfnN_qnN®Edq~¯ab_q_f��~X_fnN[,U.Y;c´n�iKUX_q[�nEm=hZU.^ZY�ab_£dqh�],UXY�ab~.]�dfnNhZ[.r�hZU.^ZY,nE±ZdqnN_fnN®Ndf[\]�[GW¤a¯|EUÂmonN^ZhZig],W¤ab]
c8^Z_½]�df°Z_qdf~¯ab],df|NU�yl_fdqeEUMnN°IU.Y�ab],dqnNhK[%°Z_qa¯��abh�dqc´°InNY¿]�aEh�]0Y,nE_qU'dqh)[\dqhZ®N_fU�hKUX^ZY\nNh�~XnNc´°Z^K]�apy
]�dfnNhZ[¨Ê [,U.U8aE_f[,n$��nu~�W�aEhKi%��nN®E®NdqnZr Õ& # ('*) `�U._Cr Õ! # ��Ë�µ0tsnEY%dfhZ[\]�aEhZ~XUbrIc¨^Z_f],dq°Z_fdq~¯ap]�dqnEh
c´n�iZU._q[�hZnNhK_qdqhKU¯aEY\df]�dfUX[1nEm;iZUXhKiZY,d½]�dq~3°ZY\n�~.UX[\[,dqhK®�aEhZi¾[,WZn�¼6[¨WKnS¼�~.nNc´°Z_qU�Ç-±IU.W¤a¯|udqnNY
~¯abh¾U.c?U.Y,®NU3dqh-[\dqc´°Z_qUhZU�]l¼;nEY,e�[Xµ?jlh¾Y\UX~XU.h�]¨�NUXaEY,[�aE_f[,n�U.|udqiKUXhZ~.U?W¤ab[�ab~X~X^Kc8^Z_Ñap]�UXi
]�WZab]�[,°�UX~.dfÓ¤~-hZU.^ZY,nNhK[�dfhÏ]�WZU-hZU.Y\|NnE^Z[�[¿�u[\]�U.c nEm�[,U.|EUXY,aE_'aEhZdqc?aE_f[?~.nNc?°K^K]�U-dqh a
c8^Z_½]�df°Z_qdf~¯ab],df|NU%¼wa¯�¾Ê Í%hZiZUXY\[,U.h�U.]MaE_Cµ½r Õ! �(+ )-, ^Z®�aKr Õ! " � )�. ap]�[,nE°InN^K_qnN[0U.]MaE_Cµ½r Õ! # + )
��aE±Z±ZdqaEhZd¡U�]Mab_Cµ½r Õ! # " /) ÍMhKÔ¯aEdVU�]Mab_Cµ½r Õ! # " aKr ±IË�µ

Ä»W¤ab]8c¨^Z_f],dq°Z_fdq~¯ap]�dqnEh)dqhZ~.Y,UXaE[,U.[�]�WKUg~XnEc?°Z^�]�ab],dqnNh¤ab_�°In�¼�UXYaEhKi¸[\],nNY�ab®NUg~XaE°¤aE~.d½y
]�dfUX[�nEm�hZU.^ZY�ab_ZhZU.]l¼�nNY\eu[Gdf[�¼;U._q_Ze�hZn�¼6h3moY,nNc U�Çu],UXhZ[\dqnNhZ[GnEmIaEY¿]�d½Ó¤~XdqaE_�hKUX^ZY,aE_ZhZU�]l¼;nNY\e�[
¼6WZU.Y,U?],WZdq[�nN°�UXY,ab]�dfnNh³aE°Z°�U¯aEY\[�dfh�]�WZU3monNY,c nEmwWZdf®NWZU.Y¿ylnEY,iZU.Y'^KhZdf],[?ÊR[,U.UEr�Ubµ ®Kµfr(�1dq_fUX[
aEhZi `)aSÇ�¼�UX_f_Cr Õ& ����Ë�µ ÍÀc´nNY\U)®NUXhKUXY�ab_M]l�u°IU�nEm'c8^K_f]�df°Z_qdf~¯ab],df|EUkhKUX^ZY\nNh c?nuiZUX_%dq[
]�WKU�°ZY\n�iK^Z~.]%^ZhZd½]%dfh�]�Y,nuiZ^Z~.UXi�±��k�Â^KY,±Zdfh�aEhKi)x6^Zc?U._qW¤abY\]'Ê Õ& �  ËG¼6WZU.Y,U�dqhZ°Z^�]�[%aEY,U
c8^Z_½]�df°Z_qdfUXiÃabm ],UXYw],WZU.��W¤a¯|EU�±�UXU.h�Y,aEdq[\UXi�]�n3[,nNc´U�°In�¼�UXY6[,°�UX~.dfÓ¤U.i�±��kaEhkaEi0�\^K[\]�ab±Z_qU
¼�UXdq®EW�]Xµ�¶¾U�[\^Z±Z[,^Kc?UwhKU.]l¼�nNY,e�[�~XnEh�]�aEdqhKdqhZ®0^ZhZd½]�[=]�W¤ab]7c8^Z_½]�df°Z_f�%]�WZU.dqY(dqhZ°Z^�]�[�dfhZ[\],U¯aEi
nEmK[,^Zc´c?dfhZ®w]�WKUXc ^ZhZiKUXYV]�WZU�®NU.hZUXY,aE_�~XnNhK~XUX°�]�nEmKc8^Z_½]�dq°K_qdq~Xab]�d½|NU(hZUX^KY�aE_�hZU�]l¼;nNY\e�[ÌaEhZi
dqh�|EUX[\],dq®�ap]�U6]�WZU%dqc´°¤aE~.]�],W¤ab]�c8^Z_½]�dq°K_qdq~Xab]�dfnNh8W¤ab[�nNh´]�WZU.dqY�~XnNc´°Z^K]�ab]�dfnNh¤aE_ZaEhZig_fU¯aEY\h�y
dqhK®g~¯ab°¤aE±Zdf_qdf],dqU.[Xµ6Í ],WZUXnNY\U.],dq~¯ab_(],n�nN_V],W¤ab]21�^¤abh�],dfÓ¤U.[M]�WKU¨~XnEc?°Z_fU�Ç�df]l�knEmÌ~XnNc´°Z^K],dqhZ®
aEhZi�_fU¯aEY\hZdqhZ®�¼6df]�WÃmo^ZhK~.]�dfnNhÃ~X_qaE[,[\UX[»dfhÃ®NUXhZU.Y�aE_ r¤aEhZi�hZU.^ZY�ab_¡hZU.]l¼�nNY\eu[0dqhÃ°ZaEY\],dq~X^K_ÑaEY.r
dq[']�WZU?È�aE°ZhZdfe�yzÉ;WZUXY¿|NnNhKUXhZe�dq[ºÊRÈ%É0Ë�iZdfc?U.hZ[,dfnNh¡µkjlhÎ]�WZdf[8aEY¿]�df~X_qU¼�UÃ°ZY,n�|udqiKUºa�],WZU�y
nNY\U.]�df~¯aE_�[\]�^KiK�-nEm�]�WZU3~XnEc?°Z_fU�Ç�df]l��nEm�~XnNc´°Z^K],dqhZ®�aEhKi³_fU¯aEY\hZdqhK®º¼6df]�W-c8^K_f]�df°Z_qdf~¯ab],df|EU

'



hZU.^ZY�aE_VhKU.]l¼�nNY,e�[MdfhÃ]�UXY\c?[»nbm�]�WKdq[»iZdfc?U.hZ[,dfnNh¡µ
Ä»WZUgÈ%É·iZdqc´UXhK[,dqnEh¸aEhKiÎY,U._Ñab],UXiÎhZnb]�dqnEhZ[XrÌ[\^Z~�W²aE[']�WZUº°K[,UX^KiZn�iZdqc´UXhK[,dqnEhÎaEhZi

]�WKU8mRab]\yÆ[,W¤ab]\]�U.Y,dqhK®ºiZdqc´UXhK[,dqnEh¡r¡aEY\U¨¼�UX_q_�euhKnS¼6h-]�nº�udfUX_qi�UX[\],dqc?ab]�U.[MmonNYM],WZU8h�^Zc8±�UXY
nEm;U�ÇKaEc´°Z_qU.['Y\U�1�^ZdfY,UXi³±��-_qUXaEY,hZdfhZ®�aE_f®NnNY,d½]�WZc´[%monEY'hKUX^ZY,aE_�hZU.]l¼�nNY\eu[¨aEhZi³nE]�WKUXY�W���y
°�nE]�WZU.[,df[¨~X_qaE[,[\UX[8[\^Z~�WÎ]�WZab]�],Y�aEdfhZdqhK®kY\UX[\^Z_f],[¨dqh¸a�_qn�¼ ®EUXhZU.Y�aE_fdqÔ¯ap]�dqnEh³U.Y,Y\nNYXµk{%[\dqhZ®
]�WKUX[,U1iKdqc´UXhZ[\dqnNhZ[.r�±InN^KhZiZ[wnNh?]�WZdf[;[�abc?°Z_fU%~.nNc´°Z_qU�ÇKd½]l�´nEmV_qUXaEY,hKdqhZ®�~¯aEhº±�UMnE±K]�aEdfhZUXi
hZnE]gnNhZ_½�9monEY?]�WKU�c´n�iZU._%nbm�°ZY,nN±ZaE±Z_f�ÅaE°K°ZY,n¯Ç�dqc?ab]�U._f�$~.nNY,Y\UX~�]-Ê °¤ab~pË3_fU¯aEY\hZdqhZ®³iZ^ZU
]�nkÈ�aE_qdqaEh�]?Ê Õ! �b��Ë¨Ê [,U.UºaE_f[,n�};_q^Zc´UXY�U�]8aE_ µfr Õ! �  Ë�r(±Z^K]¨aE_f[,n�monNY'],WZUgc´nNY\U´®EUXhZU.Y�aE_
c´n�iZU._�nEm�aE®EhZnN[\],dq~8_fU¯aEY\hZdqhK®ZrI],W¤ab]1df[Xr¡dfh)]�WZU~XaE[,U8¼6WZU.h³],WZU8]�Y,aEdqhKdqhZ®?U�ÇKaEc´°Z_qU.[�aEY,U
®NU.hZUXY,ab]�U.iÅ±��$[\nNc?U�abY,±Zd½]�Y�abY\�¾°ZY,nN±ZaE±Zdq_fdf]l�³iZdf[\]�Y\dq±Z^�]�dqnEh Ê [\UXUEr�UEµ ®Zµ . aE^Z[,[\_qU.YXr Õ! # #'*)
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UX[\[�aEY¿�¸],UXY,c´dqhKnN_qnN®b��aEhZi£rÌdqh¾°¤aEY\],dq~.^Z_ÑaEY.r7iKUXc?aEY,~Xab]�U?c8^Z_f],dq°Z_fdq~Xab]�d½|NU¨moY\nNc�[,^Zc´c?dfhZ®
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^ZhZd½]�[.µÌ¶¸UÂ],WZUXh�Y,U.°InEY\]6nNhÃ[\nNc?U1Y\UX[\U¯aEY\~�W�dfhÃhZUX^ZY\nN±ZdfnN_qnN®b�´],W¤ab]»Y\UX[\^Z_f],UXi�dqhº],WZU1^Z[,U
nEm7c8^Z_½]�dq°K_qdq~Xab]�dfnNhmonNY;],WZU1c?nuiZU._qdqhK®8nEm(±ZdqnE_qnN®Ndf~¯aE_shZU.^ZY�ab_¡[\�u[\],UXc´[Xµ�t¤^ZY\],WZUXY.rK¼;U�®Nd½|NU
a?±KY,dqU�m�Y\U.|udqU�¼ÁnEmÌ[\nNc´U'_fU¯aEY\hZdqhK®?ab°Z°Z_qdf~¯ab],dqnNhK[;¼6WZUXY\U¨c8^K_f]�df°Z_qdf~¯ab],dqnNh£ruc?aEdfhZ_f�gdqhÃ]�WZU
monNY\c:nEmÌWZdf®NWZU.Y%nNY\iZUXY.rsW¤aE[0±IU.UXh)U.c?°Z_fn��NUXik]�n´dqhZ~.Y,UXaE[,U']�WZU'~¯aE°ZaE±Zdq_fdf],dqUX[;nEmGaEY¿]�dfÓZ~XdÑab_
hZU.^ZY�aE_=hZU�]l¼;nEY,e�[Xµ6jlh , UX~.],dqnNh � ¼;U�dqh�]�Y\n�iZ^K~XU1]�WZU'iZU�Ó¤hZdf],dqnNhK[0nbm�]�WKU'È%ÉÒiKdqc´UXhZ[\dqnNh
aEhZi¾]�WZU?°Z[,U.^ZiZn)iZdfc?U.hZ[,dfnNh¡r7aEhZiÎU�Ç�WZdq±Zd½]'[,nNc´Ug~._qnN[\U?Y\UX_Ñap]�dqnEhZ[,WZdf°Z[�±IU�]l¼;U.UXh$]�WKUX[,U
]l¼�n�~XnEc8±ZdqhZab]�nNY\dÑaE_7~�W¤aEY,aE~.],UXY,dfÔ¯ab],dqnNhK[1nEm;mo^ZhK~.]�dfnNh-~X_qaE[,[\UX[Xµ?jlh³],WZdq[�[\UX~.],dqnNh-¼�UgaE_f[,n
[,^KY\|NU��°ZY\U.|udqnN^K[�Y,U.[,^Z_½]�[�¼6WKUXY,U;±InN^KhZiZ[ÌnNh�]�WZU.[,UwiZdfc?U.hZ[,dfnNhZ[7W¤a¯|NUw±�UXU.hnN±K]�abdqhZU.i�monNY
hZU.^ZY�aE_�hZU.]l¼�nNY,e�[.µÄ»WZU3hZU.¼ Y,U.[,^Z_½]�[�aEY\U8]�nºmonN_f_qn�¼Ádqh)],WZU8]l¼;n�[\^Z±Z[,U 1�^ZUXh�]8[\UX~�]�dqnEhZ[��
, U.~.]�dfnNh��Ã~XnEh�]�aEdqhK[Â]�WZU8~XaE_q~.^Z_Ñap]�dqnEhZ[MnEmG],WZU8^Z°Z°�UXY1±�nN^ZhKiZ[Xr¡¼6WZU.Y,UXaE[�_qn�¼;U.YÂ±�nN^ZhZiZ[
aEY\U¨iZU.Y,df|EUXi)dfh , UX~.],dqnNh%+�µ6t�dfh¤aE_q_½�NrZdfh , UX~.],dqnNh � ¼�U8®Nd½|NU�a?[,^Kc?c?aEY\�ºnEmÌ]�WKU�Y\UX[,^K_f]�[
dqhkmonNY,c:nbmGa?]�ab±Z_qU�aEhZi�~XnNhZ~._q^ZiKU�¼6df],W�[\nNc?U�Y,U.cgaEY\e�[MaEhKi)nN°�UXh%1�^ZU.[\]�dfnNhZ[.µ �GY,nunEmo[
nEm([,nEc?UÂ],UX~�WZhZdf~¯aE_f_f�´c´nNY,UÂdfh�|NnN_½|NUXi�Y\UX[,^K_f]�[.rK¼6WZdf~�W�abY,UÂhZU.UXiZU.i�dfh , UX~�]�dfnNhÃ�ZrZ~XaEh�±IU
monN^ZhKi�dfh�],WZU'aE°Z°�UXhZiKd½ÇIµ

� ���2���������	� ��
 
 �����
 � ��� � ��� �	�����&�&��� �	����� � ��� ��

Ä(UXY,c´dqhKnN_qnN®b��dfh�hZUX^KY�aE_ÌhKU.]l¼�nNY,e)_fdf],UXY�ap]�^ZY\U�|baEY,dfUX[1abhZi-dq[Ânu~X~XaE[,dfnNh¤aE_f_f��^Z[\UXi³dqhZ~.nNh�y
[,df[\],UXh�]�_½�NµÎjlh$]�WKU�monE_q_qn�¼6dfhZ®�¼�U�dqh�]�Y\n�iZ^K~XUº]�WKUº]�UXY\c?[3abhZi²~XnNhZ~.UX°K],[´],W¤ab]8¼�U�[,W¤ab_q_
aEiZWKUXY,U0]�n�]�WZY\nN^Z®NWKnN^K]G]�WZdf[�aEY\],dq~X_fUEµ�ts^KY\]�WKUXYXr�¼�UM°ZY\UX[\UXh�]w[\nNc?U6nEmI]�WZU0±ZdfnN_qnN®Edq~¯ab_ZaEhZi
aE°Z°K_qdq~Xab]�dfnNh�yÆ[,°�UX~Xd½Ó¤~1c´nE]�d½|Eap]�dqnEhZ[w]�W¤ap]M_fUXikY,UX[\U¯aEY\~�WZUXY\[Â]�n´]�WZU'^Z[,U¨nEmÌc8^K_f]�df°Z_qdf~¯ab],df|EU
^ZhZd½]�[6dqh�hZU.^ZY�ab_VhZU.]l¼�nNY,e�[.µ
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Ä»WZU'~XnNhKhZUX~�]�df|ud½]l��nEmÌa3hZU.^ZY�aE_VhKU.]l¼�nNY,e�dq[»®Edf|NU.h�dfh�],UXY\c?[6nEm�aEh?>A@CB�DFEHGJIKBLGHMN@�IXrZ¼6WZdf~�W
dq[Âaº®NY�aE°KW)¼6df]�W�iKdqY,U.~.],UXi�UXiK®NUX[.r(nEY*BKOQP(PRIKBLGSETOQPVU�r�±�U.]l¼�UXUXh³]�WZU¨hZn�iKUX[Xµ �%nuiZU.[Â¼6df]�W
hZn²dqhK~XnNc´dqhZ®¸UXiZ®NU.[�abY,U�~¯ab_q_qU.iWEXP-Y7MZG[PRO�\]I^U�r0hZnuiZUX[Ã¼6d½]�W hZn²nN^K],®NnNdqhK®$UXiZ®NU.[kaEY,U
OQMNG_Y7MNG`PRO�\]I^U�µ3ÍM_f_ÌY,U.cgabdqhZdfhZ®ºnNhZU.[¨abY,U�DFES\F\]I�PaPRO�\]I^U�µÄ»WZUbBKOQc&Y7MZGT>-GHETOQPaPRO�\]I^UÂnbm
aEhPaEY,~�WZd½]�U.~.]�^KY,U�aEY,U�df],[3nN^K]�°K^K]ºabhZiPWZdfiZiZU.hÅhZnuiZU.[XµÏjlhZ°K^K]ghKn�iZU.[?[\UXY¿|NU�aE[3dfhZ°Z^K]
|baEY,dqaE±Z_fUX[3nEmM],WZUkhZU.]l¼�nNY,esµ Ä»WZU�d^>AP7efEXPÎnEmÂa³hZnuiZUkdq[3]�WZUkh�^Zc8±�UXY´nEmÂ~.nNhZhZU.~.],dqnNhZ[
UXh�],UXY,dfhZ®Å],WZU³hZn�iKU ) ~.nNY,Y\UX[,°�nNhZiKdqhZ®N_½�NrÂd½]�[gd^>AP7e;OQMNG1dq[Ã]�WZU³h�^Zc8±�UXYknEm8~.nNhZhZU.~.],dqnNhZ[
_qUXa¯|�dfhZ®�d½]¯µÃÄ»WZUºaEY,~�WZd½]�U.~.]�^KY,Ugnbm6a�d�IKIC\�d�OQ@ihj>A@:\bPRILGSh0OQ@ikWZaE[¨hZn�~.�u~X_fUX[.µ�¶¾U?monu~X^Z[
nNh�moUXU.iKmonNY\¼;aEY\i�hZU�]l¼;nEY,e�[%¼6d½]�W�nNhZU�nN^K],°Z^K]0hZnuiZU�[,^Z~�W�aE[»[,WKnS¼6h�dqhkt�df®Zµ Õ ]�WZab]%aEY,U
[,^Kdf]�ab±Z_qU1monNY6~XnEc?°Z^�]�dqhK®´mo^ZhK~.]�dfnNhZ[»¼6df],W)a3[,~XaE_ÑaEY.rZ]�W¤ap]Mdf[Xr¤nNhZU�yliZdfc?U.hZ[,dfnNh¤aE_ rZnN^K],°Z^K]
Y�abhZ®NUEµ , nNc´U¨[,°�UX~.dfÓ¤~8aEY,~�WZd½]�U.~.]�^KY,UX[ÂaEY,U8[,aEdqik]�nº±�Uml_>An-I�@�IC\NµMjlh)]�WKdq[M~XaE[,U8aE_q_=hZnuiZUX[
¼6df],WÎU�1�^¤ab_;iZdf[\]�abhZ~XU´moY,nNcÀ]�WKUºdqhZ°K^K]¨hKn�iZU.[8~XnEhZ[\],df]�^�]�UºnNhKUg_Ña¯�EUXY8abhZiÎUXiK®NUX[U�ÇKdf[\]
nNhZ_½�¨±�U.]l¼�UXU.h?[\^Z±Z[\U�1�^ZUXh�]�_Ña¯�NU.Y,[.µÌÍMh3aEY\~�WZdf],UX~�]�^ZY\U»±IU.~XnNc´UX[GaMhKUX^ZY,aE_ZhZU�]l¼;nNY\e¨¼6WZU.h
UXiK®NUX[gaEhZi9hZn�iKUX[?aEY,U�_Ñab±IU._qUXi$¼6d½]�W²¼;U.dq®NW�]�[´aEhKiÅ]�WKY,UX[\WZnN_fiZ[Xr�Y,UX[\°IU.~.],df|NU._f�Er»aE[]�WZU
hZU�]l¼;nNY\e?°ZaEY�aEc´U.],UXY\[Xµ�Ä(n�mo^ZY¿]�WZU.Y�[\°IU.~Xdfm �3¼6WZdf~�W?mo^ZhK~.]�dfnNhgdf[�],n¨±�U%~.nNc´°Z^K]�U.ig±��3]�WZU
hZU�]l¼;nNY\esrZ|EabY,dÑab±Z_qU.[�c8^K[\]w±�U1aE[\[,df®NhZUXi?]�n¨],WZUÂdqhK°Z^K]�hZn�iKUX[»aEhKiÃ^ZhZdf],[;±�UM[\UX_qU.~.],UXiºmonNY
]�WKUÂ~XnNc´°Z^K]�ab]�dfnNhghKn�iZU.[XµGÄ»WZUM]l�u°�UX[»nEm=^KhZdf],[;[\],^ZiZdfUXiÃdqh?]�WZdf[waEY¿]�dq~._qU6¼6dq_f_�±�UMiKU.Ó¤hZU.i
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output node

fan-out

fan-in

input nodes/layer

computation nodes

hidden nodes/layer

t�df®N^ZY,U Õ � �%UX^KY�aE_�hZU.]l¼�nNY\e³],UXY,c´dqhKnN_qnN®b�NµgÍ%hÎaEY\~�WZdf],UX~�]�^ZY\Ugdq['[,WKnS¼6h¾¼6df]�W¾��dfhZ°Z^K]
hZnuiZUX[.rÂnNhZU�WKdqiZiZU.hÒ_qa¯�NUXYÃ~.nNhZ[\dq[\],dqhZ®²nEm � WZdfiZiZUXh hZnuiZUX[.rÂaEhKiÒnNhKU�nN^K]�°K^K]khZn�iKUEµ
. dfiZiZU.h)aEhZiknN^K],°Z^K]%hZnuiZUX[%aEY,U�~.nNc?°K^K]�ab],dqnNh�hZnuiZU.[XµwÍ%_q_¡dfhZ°Z^K]0hZnuiZUX[0W¤a¯|NU'mRaEh�yÆnN^K]
� r¡],WZUWZdqiKiZUXh-hZnuiZUX[1WZa�|EUmRaEh�yldfh)�Zµ'¶¸U3aE_f[,nÃ~.nNhZ[,dfiZUXY�abY,~�WZd½]�UX~�]�^ZY\UX[Â¼6d½]�W�mRaEh�yÆnN^K]
Y,U.[\],Y,dq~�]�dfnNhZ[Xµ�jlh³],WZdq[M~¯aE[\U´[\^Z±Z[\U�1�^ZUXh�]¨_Ña¯�NU.Y,[1hZU.UXi³hZnE]�±�U8mo^Z_q_½��~.nNhZhZU.~.]�U.i¡µ8¶ WZU.h
°¤aEY,aEc´U.]�U.Y,[.r�]�WZab]wdf[Xr�¼�UXdf®NW�]�[»abhZiº]�WZY\UX[\WZnN_qiK[XrZabY,U1aE[\[,df®NhZUXiºaEhZiÃhZnuiZU%mo^KhZ~.],dqnNhZ[waEY,U
[,°�UX~.dfÓ¤U.i�±��Ã~�WZnunN[\dqhZ®3^ZhZd½]�[.rZ]�WZU'aEY\~�WZdf],UX~.],^ZY,U�±�UX~.nNc?U.[0a´hZU.^ZY�ab_VhZU.]l¼�nNY,esµ

dqh)],WZU8monN_f_qn�¼6dqhZ®?[,U.~.]�dfnNh¡µ�t�dqhZaE_q_½�Nrs¼6WZUXh�|baE_q^KUX[Xr¡],W¤ab]1df[Xr¡dfh)®NU.hZUXY,aE_ÌY,UXaE_Ìh�^Zc8±�UXY\[Xr
aEY\U�[\°IU.~XdfÓZUXi¨monNYV],WZU�hKU.]l¼�nNY,e�°¤aEY,aEc´U.]�U.Y,[.rb]�WKU�hZU�]l¼;nEY,e'~XnNc´°Z^K],UX[7a0^ZhKd 1�^ZUGmo^ZhZ~.],dqnNh
iZU�Ó¤hZUXi�±��Ãmo^ZhZ~.],dqnNhZaE_¡~XnEc?°�nN[,d½]�dfnNhºnEm7df],[»^ZhZdf],[Xµ
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Ä»WZUkhZU.]l¼�nNY\eu[?¼;U�aEY,U�~.nNhZ[,dfiZUXY\dqhZ®³~XnEhZ[,df[\]´nEmÂc¨^Z_f],dq°Z_fdq~¯ap]�df|EUgab[´¼�UX_f_6aE[3[\]�abhZi¤aEY\i
[,^Kc?c´dqhZ®^KhZdf],[Xµ�t�dqY\[\]Xr�¼�U�±ZY\dqU��Z�ÃY,U.~¯aE_f_£]�WKU'iKU.Ó¤hZd½]�dfnNhZ[»nEm(]�WZU�_qab],],UXYXµ

�������� ������������������� �"!

Ä»WZU0]�WZY\UXUMc´nN[¿]�¼6dfiZUX_½�3^Z[,U.iº[,^Zc´c´dqhZ®�^ZhZd½]�[�aEY,U0]�WZU6]�WKY,UX[\WZnN_fig^ZhZd½]¯r�]�WZU0[,df®Nc´nNdqi¤ab_
^ZhZd½]ºabhZiP]�WKU�_qdfhZU¯abY´^KhZdf]Xµ$#�aE~�W nbmÂ]�WZU.c dq[g°ZaEY�aEc´U.],UXY\dqÔXU.iP±��Åa¸[,U�]ºnEmM¼;U.dq®NW�]�[
%'&)(+*+*)*,(-%/.1032 rI¼6WZU.Y,U'4�df[G],WZU0hu^Kc8±IU.Y�nbm¡dqhK°Z^K]G|baEY,dqaE±Z_qU.[Xr�aEhKiga1]�WZY\UX[\WZnN_qi65 032 µ
Ä»WZU���~XnNc´°Z^K],U�],WZUXdfY»nN^K],°Z^K]0dqhÃ]�WKU�monEY,c

7 Ê %'&�89&�:�% 
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¼6WZU.Y,U 89&)(+*+*)*)(-8�. aEY,U�]�WZUwdfhZ°Z^K]7|baEY,dqaE±Z_qU.[(¼6d½]�W8iKnNcgabdqh 2 aEhZi 7 dq[Ìa%hZnNhZ_fdqhZUXaEY(mo^KhZ~�y
]�dfnNh¡rsY,U�moUXY\Y,UXi)],nºaE[0]�WZU¨aE~.],df|bab],dqnNhÃmo^ZhZ~�]�dfnNh�nEm�]�WZU�^ZhZdf]Xµ6Ä»WZU8°¤aEY¿]�df~X^Z_qaEY»~�WZnNdf~XU¨nbm
]�WKU;aE~�]�d½|Eap]�dqnEh�mo^KhZ~.],dqnNh'~�W¤aEY,aE~.],UXY,dfÔXU.[(¼6W¤ap]�e�dqhKi�nEmK^ZhZd½]7df[=[,^Z°Z°�nN[\UXi¡µÌÄ»WKU GHDF@CI^UiDNOAl_\

�



M P(EHG�r=ab_q[,ngeuhKnS¼6h³aE[Â`�~�É;^Z_f_qnu~�W�y �Gd½],]�[%hZUX^KY,nNh9ÊCapm ]�UXYM`�~�É;^K_q_qnu~�W-aEhZi��Gd½],]�[.r Õ! � � Ë
nNY ��U.Y,~.UX°K],Y,nNh & r�^Z[\UX[�monEY 7 ],WZU%[\dq®Nh´nNY . U¯a¯|udq[,dfiZU6mo^ZhZ~.],dqnNh3[\®Nh=Ê��¤Ë�� Õ dfm���� �KruaEhZi
[,®Eh=Ê��¤Ë����3nE],WZUXY¿¼6dq[,UbµwÄ»WZU'_qnN®Edq[\],dq~Mmo^KhZ~.],dqnNh	��Ê��¤Ë
� Õ�� Ê Õ :����� Ë�df[6],WZU�aE~.],df|bab]�dfnNh
mo^ZhZ~�]�dfnNh�UXc´°Z_qn��EUXi-±���]�WKU UiE��Qc4OQES\F>-l M P(EHG 
 µ¨t�dfh¤aE_f_f�Nrs¼�U´WZa�|EU3a�l EXPRIC>A@%^KhZdf]1d½m�]�WZU
aE~�]�df|bab],dqnNh�mo^ZhK~.]�dfnNh¸df[�~�WZnN[,U.hÎ]�nk±IU3]�WKUgdqiKUXh�]�d½]l�Nr=]�W¤ab]�dq[.r(],WZU´_qdqhKU¯aEY�^ZhZd½]'°Z_ÑaEdfhZ_f�
nN^K],°Z^K],[¨]�WZU´¼;U.dq®NW�],UXiÎ[\^Zc %'& 89& : % 
 8 
 : ;<;<; : %/.=8�. > 5�µkjlhÎnE],WZUXY'¼;nEY,iZ[.r�]�WZU
_qdfhZU¯abYw^ZhZd½]6~XnNc´°Z^K],UX[0aEh�a �´hZU1mo^ZhZ~.],dqnNh£µ

Ä»WZU�aE~�]�df|bab],dqnNh9mo^ZhZ~�]�dqnEh aE_q[\n¸iZU�Ó¤hZU.[º]�WZU)nE^K]�°Z^�]ÃY�aEhK®NUX[ºnbm1]�WZU)^KhZdf],[?¼6WZdf~�W
aEY\U��p� ( Õ�� rsÊC� ( Õ Ë�r�abhZi 2 monEYG],WZU»]�WZY\UX[\WZnN_qi£ru[\dq®Nc´nNdfi¤aE_CrEaEhZi´_qdfhZU¯aEY�^ZhZdf]�Y\UX[,°�UX~�]�d½|NUX_½�Nµ
TVdqhZUXaEYÌ^ZhKdf]�[Gab[�~XnNc´°Z^K]�ab]�dfnNh8hZnuiZUX[�dfhhZUX^KY�aE_ZhKU.]l¼�nNY,e�[�aEY,U»dfh®NUXhZU.Y�aE_KY,UXiK^ZhZi¤aEh�]�dfm
]�WKU.��moUXU.i�]�WKUXdqY(nN^K],°Z^K],[7nNhK_f�Â],nM[,^Kc?c´dqhZ®»^KhZdf],[XµÌt¤nNY=dfhZ[\]�aEhZ~XUbrNa6hZU.]l¼�nNY\e�~.nNhZ[,df[\],dqhZ®
[,nE_qUX_½��nEm�_fdqhZUXaEY6^ZhZdf],[%df[%U 1�^Zdf|baE_fUXh�]M],nºa?[\dqhZ®E_qU�_qdfhZU¯aEY6^ZhKdf]¯µ6Ä»WZU��)abY,U'cgaEdfhZ_f�º^Z[,U.i
aE[»nN^�]�°Z^K]0hZnuiZU.[»nEm�hKU.]l¼�nNY,e�[6]�W¤ab]w~XnNc´°Z^K],U1nNY6aE°Z°ZY\n¯ÇKdfcgap]�UÂY\U¯aE_¹yÆ|baE_q^KUXigmo^ZhK~.]�dfnNhZ[
Ê [\UXUbrÌUEµ ®Zµ½r(],WZUg[\^ZY\|EU.�¾±�� �GdfhZe�^Z[Xr Õ! # # Ë�µ . n�¼;U�|NUXY.r�_qdfhZU¯aEY1^KhZdf],[�ab[�WZdfiZiZU.h¸hZnuiZUX[
~¯abh�WZU._q°�]�n3[�a¯|EU�hZU�]l¼;nEY,eÃ~XnEhZhZUX~�]�dfnNhZ[Xµ

�������� � ��� �<���������! �<��"$# ����� �"!

Ä»WZU'[,dfc?°Z_fUX[¿]w]l�u°IU'nEm�a3c¨^Z_f],dq°Z_fdq~¯ap]�df|EU%^KhZdf]6df[6a c4OQPROQcgES>-l ru]�W¤ab]6df[Xr¤a3°ZY\n�iZ^K~.]
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¼6WZU.Y,U 89&,(-8 
 (+*+*)*)(-8�. abY,U»dqhK°Z^K]Ì|baEY\dÑaE±Z_fUX[.µ #�aE~�W ��-sdf[�a1hZnNhZhKUX®�ab],df|EU»dqh�]�U.®NUXY�Y\U.moUXY\Y,U.i
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W¤a¯|NU0±�UXUXh?aEdfc?U.i?ap]GY,U.|EU¯aE_fdqhZ®1],W¤ab]GUXh�],dqY,U»hKUX^ZY\nNhZ[�~¯aEh3mo^ZhZ~�]�dqnEh?ab[�c8^Z_f],dq°Z_fdqU.Y,[Xµ=Í%_½y
Y,UXaEiK�kdqh�]�WKU�UXaEY,_½�Ãi¤a¯�u[MnEm�~.�u±IU.Y,hZU�]�df~X[MY\UX[\U¯aEY\~�W�df]6¼wab[%e�hZn�¼6h�],W¤ab]%^ZhZiZU.Y%~.UXY\]�aEdqh
~XnEhZiZdf],dqnNhK[3a³~.nNdqhZ~.dqiZU.hZ~XU�iZU�]�U.~.]�dfhZ®-hZUX^KY,nNhÅ°IU.Y\monNY\c?[3a�c8^Z_½]�df°Z_qdf~¯ab],dqnNh³±��$]�Y�abhZ[¿y
monNY\c?dfhZ®Â]�WZU»moY\U�1�^ZUXhK~XdqU.[;nEmIdqhK°Z^K]G[,°KdqeEU.[;abY,Y,d½|udqhZ®�ab]G]l¼�n�[¿�uh¤aE°K],dq~0[,df],UX[Gdqh�],n�abh?nN^�]\y
°Z^K]%[,°KdqeEU�moY,U 1�^ZUXhZ~���]�W¤ab]0df[0°KY,nN°�nNY\],dqnNhZaE_I],n´],WZU�°KY,nuiZ^Z~.]0nEm7]�WZU'dqhK°Z^K]»moY,U 1�^ZUXhZ~.dqU.[
Ê �ºv^Z°Kmoc³v^Z_q_fUXY1abhZi NUXhKdqesr Õ& ��KÕ Ë�µ , dqc´dq_ÑabYÂ[\],^ZiZdqU.[8±¤aE[\UXi$nNh¾[,_fdq®NW�]�_½�-iZd �IUXY\UXh�]8hKUX^�y
Y,nEh�c?nuiZUX_f[%WZa�|EU±IU.UXh�~XaEY,Y\dqUXi�nN^K]Â±�� , Y,dfhZdf|baE[,aEh)aEhKi�};UXY\h¤aEY\i²Ê Õ! � � Ë�rI};^Z®Nc?aEhZh
Ê Õ& # KÕ Ë�rZaEhZi�±��Ãx6UX±�nE],dqUXYwaEhZi��ÂY,nE^Z_qU.ÔÊ Õ! " ��ËÌ¼6d½]�W�~XnEc?°¤abY�aE±Z_fUMY\UX[,^K_f]�[.µG};^Z®Nc?aEhZh
Ê Õ& # KÕ Ë¡aEY,®E^ZUX[(]�W¤ab]7°ZY\n�Ç�dfcgaE_�[¿��hZaE°Z[,U.[�_qUXaEi�],nÂa%c¨^Z_f],dq°Z_fdq~¯ap]�df|EUÌ±�UXW¤a¯|udqnNY(¼6WZdq_fU�¼6df]�W
iZdf[\]�ab_�[\�uh¤ab°Z[,U.['],WZUhZUX^KY,nNh�nN°�UXY,ab]�U.[1dqh-aº[\^Zc?c?ab],dqnNh�c?nuiZUEµ�Í mo^KY\]�WKUXY1c´n�iZU._7nbm
};^Z®EcgaEhKh�Ê Õ! # #' Ë=dqhK~X_q^KiZUX[�],dqc´U�yÆiZUX°�UXhZiKUXh�]G[\�uh¤aE°�]�dq~w¼�UXdf®NW�]�[ÌmonNY7]�WZU»~.nNc?°�UXhK[�ab],dqnNh
nEm(a'°ZY,nN±K_qUXc�~XaE^Z[,U.iÃ±��gdfY,Y,U.®N^Z_qaEY,d½]�dqU.[�dqh?dqhZ°Z^�]w[,°KdqeEU%]�Y�abdqhZ[.ru¼6WZdf~�Wº~¯abhºiZU.],UXY\dqnNY,ab]�U
c8^Z_½]�df°Z_qdf~¯ab],df|NU0±�UXW¤a¯|udqnNY.µ

Ä�aE_£aEhZi , ~�W�¼;aEY¿]�Ô´Ê Õ! " ��Ë�[\WZn�¼Ò],W¤ab];U.|NU.hÃ]�WZUÂ[\^Zc´c?dfhZ®¨nN°�UXY,ab]�dfnNhº~XaEhÃ±IUM^Z[,U.i
]�n´~XnEc?°Z^�]�U�c8^Z_½]�dq°K_qdq~Xab]�dfnNh¡µ(Ä»WZU.��Ó¤hKi�[\^ �´~XdqU.h�]M~.nNhZiZd½]�dqnEhZ[wmonNY0a´_fU¯aEe��Ãdfh�]�UX®EY�ab],U�y
aEhZiuyÆÓ¤Y\U?hZU.^ZY,nEh¾]�nk~XnEc?°Z^�]�U´akhKnNhZ_qdfhZU¯abY,df]l��~X_fnN[,U]�n�]�WKU?_fnN®�aEY\df]�WKc�µjlh³]�WZdf[�¼;a¯�Nr
]�WKUº_qnN®NaEY,d½]�WZcÀnEm0a)°KY,nuiZ^Z~.]8~¯aEhÎ±�UºnN±�]�aEdfhZUXi$±��¾[,^Zc´c?dfhZ®�],WZUºnN^�]�°Z^K],[nEm6_qUXaEe��
dqh�],UX®NY,ab]�U�yzaEhZiuyÆÓ¤Y\U1hZUX^ZY\nNhZ[.µ;}��ºc?UXaEhZ[»nEm7]�WZU�_qhuylU�Ç�°Ã]�Y,aEhZ[¿monNY,c
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]�WKU�_fnN®�aEY\df]�WKc dq[(aE_f[,n%a0ebU.��dqhZ®EY,UXiKdqUXh�]=monNYV]�WKU�±ZdfnN°ZW��u[,df~¯aE_�dqc´°Z_fUXc´UXh�]�ab],dqnNhMnEm¤c8^Z_½]�d¹y
°Z_fdq~¯ap]�dqnEh�°ZY\nN°�nN[,U.i±�� �1n�~�W8aEhZi �7nN®N®Ndfn8Ê Õ& # (' ËÌÊ [\UXU»aE_f[,n ��nu~�W¡r Õ! # # Ë�µ(ÍM[Ì[\^Z~�W8]�WZU
]�Y,aEhZ[¿monNY,c df[�aE_q[\nÃ[,^Z®E®NUX[¿]�UXi¾±��-�Â^ZY,±Kdqh-aEhZi¾x6^Zc?U._qW¤abY\]3Ê Õ! �  ËwmonNYÂ]�WZU.dqY1°ZY\n�iK^Z~.]
^ZhZd½]�[.µ

`�^Z_f],dq°Z_fdq~Xab]�dfnNh)dq['hZnE]�nNhZ_½��[,WKnS¼6hÎ],n)aEY\dq[\U´dfh¸[\dqhZ®N_fU3UX_qU.c?U.h�]�[Xr7±Z^K]¨aE_q[\n�dfh¸aEh
UXhK[,UXc¨±Z_qU)nbm�hZUX^ZY\nNhZ[g¼6WKUXY,U�d½]gU.c?U.Y,®NU.[ÃaE[ga¸°ZY,nE°IU.Y\]l�ÅnEm1]�WZU�hZU.]l¼�nNY\e�µ , aE_qdfh¤aE[
aEhZi$Í%±Z±�nE],]gÊ Õ! " �� ËM[,WZn�¼ ±��¾~XnEc?°Z^�]�UXY�[,dfc8^Z_Ñap]�dqnEhZ[1]�W¤ab]�°�nN°Z^Z_qab]�dfnNh¾U��£U.~.],[dqhÎa
Y,U.~X^ZY\Y,U.h�]�hZU�]l¼;nNY\e ~¯aEh _qUXaEi ]�n²c8^Z_½]�df°Z_qdf~¯ab],df|NUkhZU.^ZY�aE_1Y\UX[\°InNhK[,UX[kU.|EUXh ¼6WZUXh ]�WZU
dqhKiZdf|udqiK^¤aE_£hKUX^ZY\nNhZ[%aEY,U�hZnE]6~XaE°¤aE±K_qU1nEm7~XnNc´°Z^K],dqhZ®´a°ZY\n�iZ^K~.]¯µ

�������� � � � � � #�� �	# � �  &��� # �� �"� � � ������� ��� � � �����+� � �����! �<� � �

ÍM[\[,^Zc´dqhK®º]�W¤ab]Âc8^Z_f],dq°Z_fdq~Xab]�d½|NU�nN°�UXY�ap]�dqnEhZ[Â~¯abh�±IU~XaEY,Y\dqUXi�nE^K]1dqh�]�WZUhZU.Y\|EnN^Z[�[\�u[¿y
]�U.c�r¤[\U.|EUXY�ab_7Y\UX[,UXaEY,~�WKUXY,[%W¤a¯|NU'UX[¿]�aE±Z_fdq[\WZUXi�]�W¤ap]%c´nuiZUX_¡hKUX^ZY,aE_VhZU.]l¼�nNY\eu[%Y,U._f�udqhZ®3nNh
c8^Z_½]�df°Z_qdf~¯ab],dqnNh¸aEY,Uk~¯aE°ZaE±Z_qU�nEmM[,nN_½|udqhZ®³~XnNc´°Z_fU�Ç$]�aE[,e�[´dqhÅa³±ZdfnN_qnE®Ndq~XaE_q_½�-°Z_ÑaE^K[,dq±K_qU
¼;a��Eµ �7nN®N®NdfnÃÊ Õ& # �uËÌ°ZY,nN°�nN[\UX[0a8®NUXhKUXY�ab_£moY�aEc´U.¼�nNY\e´monNY�]�WZU�aE°K°ZY,n¯Ç�dqc?ab]�UMY,UX°KY,UX[\UXh�y
]�ap]�dqnEh�nEm�WZdq®EW�yliZdfc?U.hZ[,dfnNh¤aE_Icgab°Z°ZdqhK®N[6^Z[,dfhZ®gY,aEiZdÑab_¡±¤aE[\dq[6mo^ZhZ~.],dqnNhK[Xµwjlh)°ZaEY\],dq~X^K_ÑaEY.r
WZU8[\WZn�¼6[Â]�W¤ap]1c8^Z_½]�dq°K_qdq~Xab]�dfnNhÃn"�IUXY\[1ag~XnEc?°Z^�]�ab],dqnNh¤ab_q_f�g°In�¼�UXY¿mo^Z_�aEhZi�±ZdqnN_fnN®Ndf~¯aE_f_f�
Y,UXaE_qdf[\],dq~1°�nN[,[\dq±Zdf_qdf]l�gnEm�[¿��h�],WZUX[\dqÔXdfhZ®ºWZdf®NW�yÆiZdqc´UXhZ[\dqnNhZaE_V��aE^Z[\[,dÑabh�Y,aEiZdÑab_V±¤aE[,df[0mo^KhZ~�y
]�dfnNhZ[¨moY\nNc _qn�¼�iZdqc´UXhK[,dqnEhZ[ÃÊ [\UXU�aE_f[,n%�7nN®N®Ndfn�aEhZi9�1dqY\nN[,d r Õ! # �Na�r ±IË�µ-};^Zdf_qiZdfhZ®�nNh
]�WKdq[�],WZUXnEY\� ��nN^Z®EU.]6aEhKi , U �\hZn�¼6[\eudÌÊ Õ! # ��ËÌiKUXc´nNhZ[\],Y�ab],UM]�WZab]w±¤ab[,dq[�mo^ZhZ~�]�dqnEhZ[;~.nN^Z_qi
±�U8^Z[,U.i¾±���hZUX^KY,nNhZ[1dfh)]�WZU¨°¤aEY,dfU.]�aE_7~.nNY\],U�Ç�]�nºU.hZ~XnuiZU[,U.hZ[,nEY\��dfhZ°Z^K],[Âdqh�a´monNY,c?ab]
[,^Kdf]�ab±Z_qU'monNYM®NU.hZUXY,ab]�dfhZ®ºc´nE]�nEY%~.nNc?c?aEhZiK[XµMÄ»WKU8WZdqiKiZUXh�^ZhKdf]�[%nEm�]�WKUXdqY%c?nuiZU._7hZU�]\y
¼�nNY,esrE¼6WZdf~�W8dq[=]�Y,aEdqhKUXi¨^K[,dqhK®M®NY,aEiZdqU.h�]�iZU.[,~.UXh�]¯r�~.nNc?°K^K]�U�]�WZU�°ZY,nuiZ^Z~�]�nEm¤aÂ��aE^Z[,[\dÑaEh
mo^ZhZ~�]�dfnNh�nEmGY,U�]�dfh¤aE_�_fn�~Xab]�dfnNh�¼6df]�W-aº[\dq®Nc´nNdfi¤aE_¡mo^ZhZ~�]�dfnNh�nEmGU.�EU3°InN[\df],dqnNh¡µÂT=UXaEY,hKdqhZ®
dqh³c8^Z_½]�df°Z_qdf~¯ab],df|NU¨±¤aE[,df[1mo^ZhZ~.],dqnNh¾hZU.]l¼�nNY\eu[¨dq['aE_q[\n�dfh�|NUX[¿]�df®�ab]�U.i¸±��³`�U._;aEhKi �1n�~�W
Ê Õ& # �uË�^Z[\dqhZ®´a . U.±Z±ZdqaEh�c´U.],WZnui¡µ

�1_f[,W¤ab^Z[,U.hÅU�]´aE_Cµ;Ê Õ! # � Ë'[,^Z®E®NUX[¿]ga�c´UX~�W¤abhZdq[\c WZn�¼ ],WZUÃ|�df[,^¤ab_w[\�u[\],UXc	~.nN^Z_qi
monu~X^Z[6ab]\]�U.h�],dqnNh�abhZi�aE~�WZdfU.|NU1°Zab],],UXY,h�Y\UX~XnE®NhZdf],dqnNh?]�W¤ab]wdq[;dfh�|EabY,dÑabh�]�]�n°�nN[,d½]�dfnNhÃaEhZi
[,~XaE_qU�±��Åi���hZaEc?df~�Y\nN^K],dqhZ®³nEmÂdfhKmonNY\cgab],dqnNh£µPÄ»WZU�hZUX^ZY,aE_0~XdqY\~X^Zd½]´~XnNh�]�abdqhZ[?~XnNh�]�Y\nN_
^ZhZd½]�[8],W¤ab]3c?aEeEUºc¨^Z_f],dq°Z_fdq~¯ap]�df|EU?~.nNh�]�aE~�]�[3dqh$nEY,iZU.Y¨]�n-iK�uh¤aEc´dq~XaE_q_½�-c?nuiZ^Z_qab]�U´]�WZU
[\],Y,U.hZ®E]�WK[ÌnEm¤[¿��hZaE°K]�df~;~.nNhZhZU.~.]�dfnNhZ[.µÌÄ»WZU»aE_fY,UXaEiK��c´UXh�]�dfnNhZUXi�c8^Z_½]�dq°K_qdq~Xab]�d½|NUÌhKU.]l¼�nNY,e
nEm , aE_fdqh¤aE[6abhZi�ÍM±Z±�nE],]�Ê Õ! # �� Ë�dq[»~XnEhZ~XU.df|NU.i�monNY»[\nN_f|udfhZ®´a3[\dqc´dq_qaEY�]�aE[,esµGÄ»WZU.��[\WZn�¼
]�WZab]6df]»~XaEh�]�Y�abhZ[\monNY\c |udq[\^¤aE_¡dfhKmonNY\cgab],dqnNh´moY,nNc Y,U�]�dqhZaE_¡~XnunNY\iZdqh¤ap]�UX[w],n~XnunNY,iKdqh¤ab],UX[
]�WZab]=Y,U.°ZY,U.[,UXh�]�nN± �\UX~�](_qnu~¯ab],dqnNhZ[�¼6df],W'Y\UX[\°IU.~.](]�nw]�WKU�±�nuiK�Nµ(Ä»W¤ab](hZnNhK_qdqhKU¯aEY¡iKUXhZiZY\df],dq~
~XnEc?°Z^�]�ab],dqnNhk~¯aEh�±IU'^Z[,U.i�dqh�|udq[,^ZaE_7~.nNY\],dq~XaE_V~XU._q_q[6monNY6]�Y,aEhZ[,_qab]�dfnNh�yÆdqh�|baEY,dqaEh�]w]�^ZhKdqhZ®
dq[»[\WZn�¼6h�±��Ã]�WKU'~.nNc´°Z^K]�U.Y»[,dfc8^Z_Ñap]�dqnEhZ[wnEm�`�UX_VU�]%aE_Cµ£Ê Õ! # �uË�µ

Í hKUX^ZY\nNh¾c´nuiZUX_�°ZY\nN°�nN[,U.i¸±��³`)aNaE[\[´Ê Õ! # �uË0dqhZ~._q^ZiKUX[�dqhZ°K^K]�|EabY,dÑab±Z_qU.[ÂmonNYÂ]�WZU
Y,U.°ZY,U.[,U.h�]�ab]�dfnNhÎnEm�Ó¤Y,dfhZ®k~XnNY\Y,UX_qab]�dfnNhZ['aEc´nNhZ®k°ZY,U.[\�uh¤aE°�]�dq~´hZU.^ZY,nNhK[XrÌdfh¸aEiKiZdf],dqnNh�]�n
]�WKU%~.nNc?c´nNh3dqhK°Z^K]G|baEY,dqaE±Z_qU.[Ì]�W¤ap]�Y\UX°ZY\UX[\UXh�];],WZUXdfYGÓZY,dqhK®�Y,ab]�U.[XµÌjlh´]�WZU6~XnEc?°Z^�]�ab],dqnNh
nEm¡],WZU0nN^K]�°K^K]�],WZU0~XnNY\Y,UX_qab]�dfnNh|baEY,dqaE±Z_qU.[�aEY,U0c8^Z_½]�dq°K_qdq~Xab]�d½|NU._f��~XnEc8±ZdqhKUXi?¼6d½]�W´c?nEhZnby
c´dÑaE_f[%nEmGY,ab]�U�|EabY,dÑab±Z_qU.[XµÂÄ»WZUc´nuiZUX_7aE~X~.nN^Zh�]�[ÂmonEY%|baEY,dfnN^Z[%°ZWZUXhKnNc?U.h¤aº±�UX_qdfU.|EUXi)]�n
±�U�Y\UX_qU�|baEh�]´monEY´~.nNc´°Z_qU�Ç$dqh�monNY,c?ab]�dfnNhÎ°ZY\n�~.UX[\[,dqhK®¸dqh²±ZdfnN_qnE®Ndq~XaE_;hZU�]l¼;nEY,e�[g[\^Z~�W aE[
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[\�uhZ~�WKY,nNhZdfÔ¯ab],dqnNh¾aEhZi³±ZdfhZiZdqhK®Zµ8Ä»WZU.nNY,U�]�dq~XaE_�Y,U.[,^Z_½]�[�[,WKnS¼ ]�W¤ap]'],WZU3c?nuiZU._ÌhZUX^KY,nNhZ[
aEhZihKU.]l¼�nNY,e�[�aEY,U;~XnNc´°Z^K]�ab]�dfnNh¤aE_f_f�1c´nNY,U�°In�¼�UXY¿mo^Z_K]�WZaEh8c´n�iZU._q[(]�W¤ab]Ì~XnNc´°Z^K],U;nNhZ_½�
dqhÃ],UXY,c´[6nEm(Ó¤Y,dfhZ®Y�ab],UX[.µ

�������� �1� � � � �9���! &� � ��� �<���������! �<��"$# �	# � ��� � !

�%U.^ZY,nEhZ[0],W¤ab]6°�UXY¿monNY,c5c¨^Z_f],dq°Z_fdq~¯ap]�df|EU�yÆ_qdqebU6~XnNc´°Z^K]�ab]�dfnNhZ[wW¤a¯|EU¨aE~�]�^¤ab_q_f�?±�UXUXh�dqiZU.h�y
]�d½Ó¤UXi�dqh�[\U.|EUXY�ab_Ì±ZdqnE_qnN®Ndf~¯aE_£hZUXY¿|NnN^Z[M[\�u[\],UXc´[Xµ1x6UX~.nNY,iZdfhZ®N[%°IU.Y\monNY\c?U.i�±���Í%hZiZU.Y,[,U.h
U.]ÂaE_Cµ(Ê Õ! �(+�Ë�moY\nNc:[,dfhZ®N_qU'hZU.^ZY,nNhK[Âdqh�]�WZU'|udq[,^ZaE_7~.nNY\],U�Ç�nEmGc´nNhZebU.�u[M[\WZn�¼ ],W¤ab]0]�WZU
[,U._qU.~.]�d½|udf]l�²nEm%]�WZU.dqY3Y,U.~XUX°�]�df|EU�Ó¤U._qiZ[´~�W¤aEhK®NUX[´¼6df]�W²]�WKU�aEhK®N_qUÃnEmÂ®�aEÔXUbµÏ`�nEY,UXn�|EUXYXr
]�WKUºdqh�]�U.Y�aE~�]�dfnNhÎnEm»],WZUg|udq[\^¤aE_;[¿]�dfc8^Z_q^K[8aEhZiÎ],WZUºU��NUÃ°�nN[,d½]�dqnEh¸dqh¾]�WZU.[,UÃhZU.^ZY,nNhK[8dq[
monN^ZhKi´],n1±IU»c8^K_f]�df°Z_qdf~¯ab],df|EUEµ=Ä»W�^Z[�]�WZU��~XnN^K_qi3~XnNh�],Y,dq±K^K]�Uw],n�],WZU»UXhK~XnuiZdqhZ®�nEmI[,°Zab]�dqaE_
_qnu~¯ap]�dqnEhZ[wdqhKiZUX°�UXhZiKUXh�]Mnbm�U��NU'°InN[\df],dqnNh¡µ

, ^Z®�a6U.]7aE_ µ�Ê Õ! " �uË�iZU.[,~XY\dq±�U;abY,Y�a¯�u[(nEmKhKUX^ZY,aE_�Ó¤_f],UXY,[=dfh'],WZU�aE^ZiZd½]�nNY¿�1[\�u[\],UXcÁnEmu]�WZU
±¤ab]%]�W¤ap]1°ZY,n�|udqiKU8agc´U¯aEhK[%monNY%°ZY,nu~XU.[,[,dfhZ®Ã~XnEc?°Z_fU�Çk[\nN^ZhZi�[\dq®Nh¤ab_q[M±���nN°�UXY�ap]�dqhK®ºaE[
c8^Z_½]�df°Z_qdfUXY,[.µ�Í%[%[\^Z~�W�],WZU.��abY,U�dqh�|NnE_f|NU.i�dfhka´~.Y,nN[\[¿yl~.nNY,Y\UX_qab]�dfnNh�aEh¤aE_½�u[,dq[»nbmÌiZdf[\]�abhZ~XU
dqh�monNY,c?ab]�dfnNhº~.nNh�|NU.�EUXi)±���U.~�WZn?iKUX_Ña¯�u['Ê [\UXU�aE_q[\n , ^Z®�aKr Õ& # �uË�µ

jlh�|EUX[¿]�dq®Nab]�dfhZ®]�WZUÂ|udq[\^¤aE_V[¿��[¿]�U.c:nEm7],WZU1_qnu~X^K[\]¯r . ab],[,nN°�nN^Z_fnN[»U.]0aE_ µVÊ Õ& # +�ËG[\WZn�¼
]�WZab]Âa´[,dfhZ®N_qUbr¤c?nb]�dqnEh�yl[\UXhZ[\df]�d½|NU1hZU.^ZY,nEh¡rIe�hZn�¼6h�ab[0],WZU�_fnN±Z^Z_qa®NdÑaEh�]0c´nE]�dfnNh�iZU.],UX~�y
]�nEYXrÌ°�UXY¿monNY,c´[8a�c¨^Z_f],dq°Z_fdq~¯ap]�dqnEh)nEm»]l¼�n�dqhZiZU.°IU.hZiZU.h�]8dqhZ°Z^�]8[,df®Nh¤aE_f[Xµ�t¤Y,nNcÀU�ÇK°�UXY\d½y
c´UXh�]�aE_�i¤ab]�ak],WZU.�³iZU.Y,df|EUÃaEh¸aE_q®NnEY,df],WZc ],W¤ab]�~XnN^Z_fi¸±�Ug^Z[\UXiÎdfh¾],WZU?|udq[\^¤aE_�[\�u[\],UXc
]�n�abh�],dq~.dq°¤ab],U¨]�WKU8]�dqc´U¨nbm�~.nN_q_fdq[\dqnNh�¼6df],W-aE°Z°ZY\n�aE~�WZdfhZ®ÃnN± �\U.~.]�[.µ¨Ä»WZU3Y\UX[,^K_f]�[1Y\U.|EU¯aE_
c8^Z_½]�df°Z_qdf~¯ab],dqnNh1]�nM±IU»abhUX_qU.c?U.h�]�aEY¿�¨±Z^Kdq_qiKdqhZ®%±Z_qnu~�e�^ZhZiZU.Y,_f�udfhZ®1c?nb]�dqnEh¨iZU�]�UX~�]�dfnNhdqh
dqhK[,UX~�]�[.µ�jlhÃ]�WKU�¼�nNY\eºnEmÌ�'aE±K±ZdÑaEhKd£U.]%aE_ µ¡Ê Õ! # # ËG],WZUX[\U�dqh�|NU.[\]�df®�ab],dqnNhZ[6abY,U1~XnEh�],dqh�^ZU.i
Y,U.[,^Z_½]�dfhZ®3dqhka~XnNhKÓZY,c?ab]�dfnNh�aEhZik®NUXhKUXY�ab_qdqÔXab]�dfnNhºnEm(]�WKU'c´nuiZUX_ µ

jlh¨aEh'U�Ç�°�UXY\dqc´UXh�]�aE_�[¿]�^Zi���nEm�],WZU�|udq[,^ZaE_�[\�u[\],UXcÁnEmu]�WZU�~¯ap]¯rpÍMhZÔXaEd�U.]7aE_ µ�Ê Õ! " # aKr ±IË
Ó¤hZiÃ],W¤ab]»hZU.^ZY�ab_¡c?U.~�W¤aEhZdf[,c´[»^ZhZiZU.Y,_½��dfhZ®8±ZdfhZnu~X^Z_qaEY;dfh�],UXY,aE~.],dqnNhÃabY,U1±¤aE[\UXi�nNh�c8^Z_¹y
]�df°Z_qdf~¯ab],dqnNh£µ9Ä»WKU.�Å[,WZn�¼:]�WZab]?],WZU�¼;U._q_½yÆ[\],^ZiZdqU.iÅ[\dqc´°Z_qUkaEhKiP~XnEc?°Z_fU�Ç²~.UX_f_q[3dqh²]�WZU
|udq[\^¤aE_£~.nNY\],U�Çg°IU.Y\monNY\c c¨^Z_f],dq°Z_fdq~¯ap]�df|EU»nN°�UXY�ap]�dqnEhZ[;abh¤aE_qnE®NnN^Z[�]�n¨],WZnN[,U%]�W¤ab]waEY,UM^Z[,U.i
dqh³aEh³aE_f®NnNY\df]�WKcÐmonEYÂ]�WZU~.nNc?°K^K]�ab],dqnNh�nbm;dfh�],UXY\n�~.^Z_ÑaEYM~XY,nE[,[¿yÆ~XnNY\Y,U._Ñab],dqnNh¡µ�Ä»WZUX[\U?Y\U�y
[,^K_f]�[´°ZY\nS|udfiZUka¾°�nN[,[\dq±Z_fUÃU�Ç�°Z_Ñabh¤ab]�dfnNh²nEmÂWKnS¼ ]�WZU�|udq[,^ZaE_»[\�u[\],UXc ~XnN^K_qi9[,nN_½|NUÃ]�WZU
[\],UXY\UXng~.nNY,Y\UX[\°InNhKiZUXhZ~.U�°KY,nN±Z_fUXckµ
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#�aEY,_½�¨nEh8dqh¨],WZUwWZdf[\],nNY\�'nEm�aEY¿]�d½Ó¤~XdqaE_�hZUX^ZY,aE_KhKU.]l¼�nNY,e�[�aEhZi8c?aE~�WZdfhZU;_fU¯aEY\hZdqhK®ZrEWZdf®NWZU.Y¿y
nNY\iZUXY1hZU.^ZY,nEhZ[1W¤a¯|NU3±�UXUXh-^Z[\UXi³aE[1h¤ap]�^ZY,aE_�U�Ç�],UXhZ[\dqnNhK['nbm�]�WZU8¼6dfiZU�yÆ[,°ZY\U¯aEi-_qdfhZU¯abY,_f�
¼�UXdq®EW�],UXi¾hZUX^ZY\nNh¸c´nuiZUX_f[Xµ���U.Y,W¤ab°Z[¨nNhKU´nbm;]�WKU3ÓZY,[\]�c?aE~�WZdqhKU_qU¯abY,hZdfhZ®kaE_q®NnEY,df],WZc´[
^Z[\dqhZ®¾WZdq®NWKUXY¿yÆnNY,iKUXY]�U.Y,c´[?c´dq®NW�]3±�U�],WZU�~�WKUX~�eEU.YÃ°Z_Ña¯�udqhK®¾°ZY\nN®NY,aEc iZU�|NUX_fnN°�UXiÏ±��
, aEc¨^ZUX_;Ê Õ! +  Ë�µ0jÆ]�[%iZUX~.dq[,dfnNhZ[1abY,U¨±ZaE[,U.i�nNh)~XnEc?°Z^�]�dqhK®ºa?¼�UXdf®NW�]�UXi�[\^Zc dqhZ~._q^ZiZdfhZ®
[,U.~XnNhKi�ylnNY\iZUXY¨};nunN_qUXaEh�~XnNh��\^ZhZ~.],dqnNhK[Xµgjlh³]�WZU3[\d½Çu]�dfUX[�WZdq®EWZUXYzylnNY\iZUXY�^ZhZd½]�[1¼�UXY,U3|NU.Y\�
~XnEc?c´nNh9dqhP°Zab],],UXY,hÅY,U.~XnN®NhKdf]�dfnNh²¼6WZUXY\U�]�WKU.�ÅaE°Z°�U¯aEY?dqh²]�WZUkmonNY,c	nbmÂ°�nN_f�uhZnNc´dÑab_
iZdf[,~XY\dqc´dqh¤abh�](mo^ZhZ~�]�dfnNhZ[wÊCÉ;n�|NUXY.r Õ! �� + ) �0dq_f[,[,nEh¡r Õ& �� + ) �Â^Zi¤aÂabhZi . aEY¿]¯r Õ! � � Ë�µ�Ä»WKUXY,U
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dq[waEh�nN±�|�dfnN^Z[»Y\U¯aE[\nNhÃmonNY;]�WKdq[w°�nN°Z^Z_qaEY,d½]l� � . df®NWZU.Y¿ylnEY,iZU.Yw^ZhZd½]�[»aEY\U1~XnNc´°Z^K]�ab]�dfnNh¤aE_f_f�
c´nNY,Uº°�n�¼;U.Y\mo^Z_w],W¤aEh$[\dqhZ®N_fUºhZU.^ZY,nNhK[[,dqhK~XUº]�WKUÃWZdq®NWKUXY¿yÆnNY,iKUXY¨],UXY,c´[aE~�]´aE[WZdfiZiZUXh
^ZhZd½]�[.µ8t¤^ZY\],WZUXY\c?nEY,UErV[\dqhZ~.U8]�WZU.[,U3WZdfiZiZUXh-^ZhKdf]�[1WZa�|EU3hZnº¼;U.dq®NW�],[XrV]�WZU.Y,U3dq[MhZn�hZUXU.i
]�n¾±¤aE~�e�°ZY\nN°¤aE®�ap]�U�U.Y,Y\nNY,[3¼6WZUXh ^K[,dqhK®¾®NY,aEiZdfUXh�]giKUX[,~.UXh�]ºmonNY3]�Y,aEdqhKdqhZ®ZµÅÄ»WZUXY\U.monNY\UEr
~XnEhZ[,dfiZUXY\dqhZ®³a)WZdf®NWZUXYzylnNY\iZUXY^KhZdf]3ab[3a-_fdqhZUXaEY¨^KhZdf]3dfh²aEh9aE^Z®Nc´UXh�]�U.i²dqhZ°Z^�]3[,°¤aE~.UEr
aE_f_»a¯|Eabdq_Ñab±Z_qU?_qU¯abY,hZdfhZ®�c?U�]�WZnuiZ[monNY_fdqhZUXaEY8^ZhZd½]�[3aEY\UkaE°Z°Z_fdq~¯ab±Z_qUbµ$T=ab]�U.Y8]�WZUkiZUX_½]�a
Y,^K_qUEr�iZU._qU.|EUX_fnN°IU.i9¼6d½]�WZdfh$]�WZUÃmoY�abc?U�¼;nNY\eÎnEm%°¤aEY,aE_q_fUX_;iKdq[\],Y,df±Z^K]�U.i²°ZY,nu~XU.[,[,dfhZ®Zr�¼waE[
U¯ab[,dq_½�3®NUXhKUXY�ab_qdqÔ.UXi´]�n¨hKU.]l¼�nNY,e�[»W¤a¯|udqhZ®�WZdqiKiZUXh?^ZhZdf],[;nEm¡WZdq®NWKUXY¿yÆnNY,iKUXYXr�Y\UX[,^K_f]�dfhZ®'dqhºa
_qUXaEY,hKdqhZ®6c´U.]�WKn�i'monNY=±¤aE~�e�°ZY,nE°¤aE®�ab],dqhZ®0UXY\Y,nNY\[7dfh�hKU.]l¼�nNY,e�[ÌnEmKWZdq®EWZUXYzylnNY\iZUXY=[,df®Nc´nNdqi¤ab_
^ZhZd½]�['ÊCx6^Zc´UX_fW¤aEY\]wU.]%aE_Cµ½r Õ& � � aKr ±IË�µ

, n�nEh¡r=WZn�¼;U�|NUXY.r�WZdq®EWZUXYzylnNY\iZUXY1hZU�]l¼;nEY,e�[¨¼�UXY,U´~¯ab^Z®NW�]¨^K°¸±���¼6W¤ab]�dq[�e�hZn�¼6h$aE[
]�WKU�~.^ZY,[\U¨nEm7iZdqc´UXhK[,dqnEh¤aE_qd½]l�NµG�Â^ZU�]�n],WZU'mRab~.]6]�W¤ap]0],WZU'hu^Kc8±IU.Y%nbmÌc´nNhZnNc´dÑaE_f[;dfh�a
WZdf®NWZUXYzylnNY\iZUXY%^ZhZd½]M~XaEh�±IU�U�Ç�°�nNhZUXh�],dÑaE_7dqh�],WZU¨dfhZ°Z^K]MiZdqc´UXhZ[\dqnNh£r�],WZU¨~.nNc?°K_qU.],U¨Y\UX°�y
Y,U.[,U.h�]�ab]�dfnNh)nEmÌa?WZdf®NWZU.Y¿ylnEY,iZU.Y%^ZhKdf]0[,^Z~.~X^Zc¨±Z[M]�nga?~.nNc8±Zdfh¤ab]�nEY,dÑab_¡U�Ç�°Z_fnN[,dfnNh¡µ/#�|NU.h
dfm�]�WZU?nNY,iKUXY'nEmw]�WKU?c´nNhZnNc´dÑab_q[Âdf[�Y\UX[\],Y,df~.]�U.iÎ±��³[,nNc´U´Ó�ÇKU.i¸|baE_q^KUEr=]�WZU?hu^Kc8±IU.Y�nbm
WZdf®NWZUXYzylnNY\iZUXY�]�UXY\c?[.rGaEhZiÎ],Wu^K[3],WZUºh�^Zc8±�UXYnbm0moY\UXUº°ZaEY�aEc´U.],UXY\[¨]�n�c?aEhZdf°Z^Z_Ñap]�UEr7dq[
U�Ç�°�nNhZU.h�],dÑaE_sdfh´],WZdq[�±InE^ZhZi��Ï]�nun'_qaEY,®EU6monEY�c?aEh��°ZY,aE~.],dq~XaE_�aE°Z°Z_fdq~¯ap]�dqnEhZ[Xµ(Ä»WZUXY\U.monNY\UEr
hZU�]l¼;nNY\e�[�nEm�WZdf®NWZUXYzylnNY\iZUXYghZUX^ZY\nNhZ[�W¤a¯|NU-®�abdqhZU.i dqc´°InNY¿]�aEhK~XU�dfh ~¯aE[\UX[Ã¼6WZU.Y,U�]�WZU
h�^Zc8±�UXY6nEm7°¤aEY,aEc?U�]�U.Y,[»~¯abh�±�U1eEU.°K]0_qn�¼�µ �ÂhZU'aEY,UXa3nbmÌaE°K°Z_qdf~¯ab],dqnNh´monNYw]�WZU.[,U'[,°¤abY,[,U
WZdf®NWZUXYzylnNY\iZUXY�hZU�]l¼;nEY,e�[8dq[1],WZU?Y\UX~.nN®NhZd½]�dqnEh¾abhZi¸~._ÑaE[\[,dfÓZ~¯ab],dqnNh-nEm;°¤ab],],UXY\hZ[�],W¤ab]'^Zh�y
iZU.Y,_qdfU0|baEY\dqnN^K[�®NU.nNc´U.]�Y\dq~6]�Y,aEhZ[\monEY,c?ab]�dfnNhZ[G[,^Z~�W�ab[;[,~XaE_qUbru],Y�aEhK[,_Ñap]�dqnEh¡ruaEhZigY\nE]�ap]�dqnEh¡µ
`)apÇu¼�UX_f_7U�]Mab_CµVÊ Õ! � � Ë�iZU.[,~.Y,dq±�U�a´c´U.],WZn�i�monNY»dfhZ~XnNY\°InEY�ab],dqhZ®3dqh�|baEY\dÑaEhZ~.U1°ZY,nE°IU.Y\]�dfUX[
dqh�],nÃaºhZU.]l¼�nNY\e)nEmGWZdf®NWZUXYzylnNY\iZUXY%^ZhZd½]�[M],W¤ab]Â_fU¯aEiK[M]�nÃaº[\dq®NhKdfÓ¤~XaEh�]ÂY,U.iZ^Z~�]�dqnEh�nEm�]�WZU
h�^Zc8±�UXY�nEmw°¤abY�aEc´U.],UXY,[?Ê [\UXUgaE_q[\n��1dq_qU.[�aEhZi¸`)apÇu¼;U._q_ r Õ& ��� ) };df[,WZnE°¡r Õ! # +�r¡monEY¨aEh
U�Ç�°Z_qaEh¤ab],dqnNh�Ë�µ)Ä»W�^Z[.r�ab_q[,n�mRaE[\],UXY¨],Y�aEdfhZdqhZ®�~¯aEh$±�UÃaE~�WKdqU.|EUXi²±��¸U.hZ~XnuiZdfhZ®�dqh�]�nk]�WZU
hZU�]l¼;nNY\e¨a6°ZY\dqnNY\d�euhKnS¼6_fUXiZ®EU�],W¤ab]7hZUXU.i¨hZnE]7±�U�_fU¯aEY\hZUXi¡µ , U�|NUXY,aE_u[\]�^KiZdqU.[�^Z[\dqhZ®0dqh�|baEY,d¹y
aEh�]'Y,U.~XnN®NhKdf]�dfnNh-aEhZi-~._ÑaE[\[,dfÓZ~¯ab],dqnNh�U�ÇK°�UXY\dqc´UXh�]�[�[\WZn�¼·]�W¤ap]�WZdq®NWKUXY¿yÆnNY,iKUXY1hZU�]l¼;nNY\e�[
~¯abh�±�U�[,^Z°�UXY\dqnNYw],n´[¿]�aEhKi¤aEY,ikhZU.^ZY�aE_VhKU.]l¼�nNY,e�[%aEhZiknE]�WZU.Y»c?U�]�WZnuiZ[w¼6d½]�WkY,UX[\°IU.~.]6]�n
]�Y,aEdqhKdqhZ®¨],dqc´UÂaEhKiÃ®NUXhZU.Y�aE_fdqÔXab]�dfnNhg~XaE°¤aE±Zdf_qd½]�dqU.[MÊR[,U.UErZUbµ ®Zµ½rs�1dq_fUX[wabhZi�`)apÇu¼�UX_q_ r Õ! �N� )
��U.Y�aEh�],nNhZdq[gaEhZiÅTVdq[,±�n�aKr Õ& # ('*) , ~�WKc?dfiK]?aEhZiÅ�1a�|udf[Xr Õ! # �/) , °ZdfY,eEn�|u[,epaÎabhZiPx6UXdfi¡r
Õ! # ��Ë�µ1jlh�|baEY,dqaEhZ~.U8°ZY,nE°IU.Y\]�dfUX[1abY,UaE_f[,nºU.[\]�aE±Z_qdf[,WZU.i)monNYM],WZU8[,npyl~¯ab_q_qU.i)°Zd¹yl[,df®Nc?a´hZU�]\y
¼�nNY,e�[wdfh�],Y,nuiZ^Z~.UXig±��g�1WZnN[,WgaEhZi , WZdqh�Ê Õ& # (' Ë�µÌÍÒ°Kd½yl[\dq®Nc?aÂhZU�]l¼;nNY\e3~XnNhZ[\dq[¿]�[;nbmVnNhZU
WZdfiZiZUXh-_qa��EUXY1nEm�[\^Zc?c´dqhK®º^ZhZd½]�[1aEhKi³WZaE[�aºc?nEhZnNc´dÑaE_(aE[ÂnE^K]�°Z^�]�^ZhZdf]Xµ8É;nEc?°¤abY,UXi
]�n�aÃ[,df®NcgaSyl°Zd7^ZhZdf]XrVdf]�W¤ab[�],WZU´aEiK|baEh�]�ab®NU3nEm�mo^KY\]�WKUXY�Y,U.iZ^Z~XdfhZ®�]�WZU3h�^Zc8±�UXY�nEm;aEi�y
�\^Z[¿]�aE±Z_fU8°¤aEY,aEc´U.]�U.Y,[.µ�Ä»WZU3iZU.°IU.hZiZU.hZ~XU3nEmG]�WKUhu^Kc8±IU.Y1nEmG¼;U.dq®NW�],[1nNh)]�WZUnEY,iZU.YÂdq[
_qdfhZU¯abYMmonNY�aÃ°Zd½yÆ[,df®Ncga?hZU.]l¼�nNY,esr=¼6WZUXY\U¯aE['df]Â~¯aEh³±IU3U�ÇK°�nNhZU.h�]�dÑab_ÌmonNY�aÃWZdq®NWKUXY¿yÆnNY,iKUXY
^ZhZd½]¯µ

¶ WZdq_fU�dqh�|baEY,dqaEhZ~XU�aEhKi¨°Zd¹yl[,df®Nc?awhZU.]l¼�nNY,e�[�abY,UGc?nE[\]�_½�1^Z[\UXi¨¼6d½]�W'Y,UX[¿]�Y\dq~.],UXi8nEY,iZU.YXr
Y,U.[,UXaEY,~�WZU.Y,[W¤a¯|EUÃaE_q[\n�[¿]�Y\df|NU.h¸]�n�^K]�df_qdfÔXU]�WZU3mo^Z_f_�~.nNc´°Z^K]�ap]�dqnEh¤aE_�°�nS¼�UXY�nEm»WZdf®NWZU.Y¿y
nNY\iZUXY6hZU�]l¼;nNY\e�[XrI],W¤ab]6df[XrZ¼6df],WZnN^K]6dfc?°�nN[\dqhZ®3aEh��Ã~.nNhZ[¿]�Y�abdqh�]�[6nNh�]�WZU�iZU.®NY,U.U�nbmÌc8^Z_¹y
]�df°Z_qdf~¯ab],df|EU�dfh�],UXY,aE~.],dqnNhZ[.µ1jlh-nNY,iZU.YMmonNY0]�WZdf[M]�nÃ±�UaE~.~XnNc´°Z_qdf[,WZU.i¡r£WKnS¼�U.|EUXY.r(d½]Âdf[ÂhZnE]
[,^ �?~.dqU.h�]%]�n´[,dfc?°Z_½�ÃaEiKnN°K]%_qU¯abY,hZdfhZ®3c?U�]�WZnuiZ[»moY,nNc [\]�abhZi¤aEY\i�hZU.^ZY�aE_=hZU�]l¼;nEY,e�[Xµ6jlh�y
[\],U¯aEi£r�a1h�^Zc8±�UXY�nbmIhKU.¼Ï_fU¯aEY\hZdqhK®1aE_q®EnNY,d½]�WZc´[7WZa�|EU6±IU.UXh´iZU.|EUX_qnE°IU.i3],W¤ab]�aE_f_qn�¼²^ZhZd½]�[
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nEm;aEh���nNY\iZUXY1±Z^�]�UXhKmonNY\~XU3[,°ZaEY,[\UXhZU.[,[¨±���dfhZ~XY\UXc´UXh�]�ab_q_f�k±Z^Kdq_qiKdqhZ®º^K°¾WZdf®NWZU.YÂnNY,iKUXY,[
aEhZiÒaEiZiKdqhZ®²^ZhZd½]�[�nNhZ_½�P¼6WZU.h hZU.~XU.[,[�abY\�Nµ jlhZ[\]�aEhZ~.UX[�nbm¨[\^Z~�W aE_f®NnNY,d½]�WZc´[g~XaEh ±IU
monN^ZhKi¾dfh)]�WZU¼�nNY,e)nbmwx6UXiZiKdqhZ®�U.]�aE_ µÌÊ Õ! # �� Ë�r=x0dfhZ®-Ê Õ& # �� Ë�r �1nS¼;aE_f~XÔ.�ue-aEhKi¾t¤U.Y,Y �a
Ê Õ& # ��Ë�r�tsaEWKhZUXY�aEhZi #�~�e�c´dq_f_qUXY6Ê Õ! # �uË�r . U���¼;nun�iºaEhZi �0n�aEebUX[ÂÊ Õ! # +�Ë�ruaEhZigx0n��´aEhZi
`�^Ze�WZnE°¤aEiZW���a¯�ÁÊ Õ! # ��Ë�µ Í ~XnEhZ[\],Y,^Z~�]�df|EU�aE_f®NnNY,d½]�WZc monNYºa³~X_qaE[,[?nEm�°Zd½yÆ[,df®Ncga�hZU�]\y
¼�nNY,e�[XrK~¯aE_f_qUXi?Y,dfiZ®NUM°�nN_½��hKnNc?dqaE_ZhZU�]l¼;nEY,e�[Xr¤df[�°ZY\nN°�nN[,U.iÃ±�� , WZdfhÃaEhZiÃ��WZnE[,W�Ê Õ! # +�Ë�µ
Í c´U.],WZnui�]�WZab]MY\UX°Z_qaE~XU.[M^ZhKdf]�[%dqh�a 1�^¤aEiZY,ab]�df~�~._ÑaE[\[,d½Ó¤UXY6¼6df],W�a?_fdqc´df]�U.iÃh�^Zc8±�UXYMnbm
]�U.Y,c´[6dq[»iZU�|�df[,U.i�dqhº],WZU�U¯aEY\_f�º¼�nNY\eºnEm , aEc8^ZU._GÊ Õ! +  Ë�µ

ÍM_q_I]�WZU.[,U¨dfhZ~XY\UXc´UXh�]�ab_=aE_q®NnEY,df],WZc´[XrKWKnS¼�U.|EUXY.r£W¤a¯|NU']�WZU�iZdf[�aEi�|Eabh�]�aE®NUbrs],W¤ab]6]�WKU.�
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df],[¨nNY\iZUXY¨df]�~¯aEhZhKnE]8~�W¤abhZ®NUÃdf]Xr�^ZhK_qUX[\[¨]�WKUº^ZhZd½]¨df[¨iZU._qU.],UXi²aEhKi$a�hZU�¼ nNhKUºaEiZiKUXi¡µ
Ä»WZdf[;°ZY\nN±Z_qU.c�dq[�nS|EUXY\~XnNc´UÂ±��?],WZUM°KY,nuiZ^Z~.];^ZhZd½]�[;nbm=�Â^ZY,±KdqhºabhZiÃx6^Zc?U._qW¤abY\]%Ê Õ! �  Ë
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jlh¸mo^ZY¿]�WZU.Y¨[¿]�^ZiZdfUX[�±�� �aEhZ[\nNh$aEhKi$t¤Y,UXhKÔXUX_%Ê Õ& # �� Ë�r�TVUXU.Y,dfhZe-U.]ab_CµGÊ Õ& # +EaKr ±IË�rÌaEhZi
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. nE°KÓ¤UX_fi hZU.]l¼�nNY,e�[�dqh nEY,iZU.Yg]�n$U.hZ_ÑaEY\®NU�],WZU�~¯aE°ZaE±Zdq_fdf],dqUX[´aEhKi n�|EUXY,~.nNc´U)]�WZU�_fdqcy
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h¤aEY¿�NµGÄ»W�^Z[Xr¤],WZU�°Z[,U.^ZiZngiKdqc´UXhZ[\dqnNh�aE°K°IUXaEY,[6[,^Kdf]�ab±Z_qUÂmonNY»hKU.]l¼�nNY,e�[6]�W¤ab]0U.c?°Z_fn��ÃaE[
nN^K],°Z^K]�hKn�iZU;aMY,UXaE_½yC|baE_q^ZU.i�^KhZdf]7[,^Z~�W´aE[(]�WZU;_qdqhKU¯aEY=nNY(]�WZU�[,dq®Ec?nNdfi¤aE_�^ZhKdf]¯rp]�WZU�c?nEhZnby
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monNY1a?[,dq®Ec?nNdfi¤aE_=nNY1a?_qdqhKU¯aEY%nN^K]�°K^K]1hZnuiZU¨],WZU¨È%É iZdqc´UXhZ[\dqnNh�iZn�U.[ÂhZnE]ÂY,UX_½��nEh�]�WZU
[,°�UX~.dfÓ¤~�|baE_q^ZU.[�nEm�]�WZdf[(],WZY,U.[,WZnE_qi¡µ�`�nNY,U.n�|NUXY.r�df](dq[7aE_f[,n0dqhZiZU.°IU.hZiZU.h�]ÌnEmZ]�WKU;°¤aEY¿]�df~X^Z_qaEY
[,^Kc?c´dqhZ®k^ZhZd½]�]�W¤ab]�dq['~�WZnN[\UXh¡µkÄ»WZU´monN_q_fnS¼6dfhZ®�Y,U.[,^Z_½]¨c?aEeEU.[�],WZdq['[\]�ab]�U.c?U.h�]¨c?nEY,U
°ZY\UX~Xdf[,UbµG¶¾UÂnNc´df]�d½]�[;°KY,nunEm=[,dfhZ~XUÂd½];df[;UXaE[,df_f�´nN±K]�aEdqhZU.iº^Z[\dqhZ®8[\~¯aE_fdqhZ®E[;nEmV],WZUÂnN^K],°Z^K]
¼�UXdq®EW�],[MabhZikaEi0�\^Z[¿]�c´UXh�]�[0nEm(]�WZU1]�WKY,UX[\WZnN_fiZ[Xµ
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ÍM~X~.nNY,iKdqhZ®Â],n�],WZdq[�[¿]�ab],UXc´UXh�]�¼�U0c?a¯�8WZU.hZ~XU�monNY\],Wgab[,[,^Kc?Uw¼6d½]�WZnN^�]G_qnN[\[ÌnEmI®NUXhZU.Y¿y
aE_fdf]l��]�W¤ap]�dfm¤],WZU;]�WKU»nN^K]�°K^K]�hZnuiZUwnEmIaÂhZU�]l¼;nEY,e¨df[�aÂ[,^Kc?c´dqhZ®%^ZhZd½]�]�WKUXh3df]�dq[�aM_fdqhZUXaEY
^ZhZd½]¯µ%TVdqhZUXaEYMnN^�]�°Z^K]MhZnuiZUX[1abY,U¨~.nNc´c?nNhK_f�Ã^Z[\UXi¡rImonNY%dfhZ[\]�aEhZ~.UEr£dfh�hZU.^ZY�ab_�hZU�]l¼;nNY\e�[
~XnEhZ[\],Y,^Z~�]�UXiÃ¼6d½]�W?],WZU1aEdfc nEm=aE°K°ZY,n¯Ç�dqc?ab]�dfhZ®'~XnNh�]�dfh�^ZnN^Z[�mo^ZhZ~.],dqnNhK[ÂÊ �GdfhZe�^Z[Xr Õ! # # Ë�µ

};U.�EnNhZi9aEh¤aE_½�uÔXdqhK®�[,dfhZ®N_fUghZU�]l¼;nNY\e�[8¼;U�aE_f[,n)dfh�|NUX[¿]�df®�ab]�U?]�WZUgÈ%É·iZdfc?U.hZ[,dfnNh¸nbm
°¤aEY¿]�df~X^Z_qaEY=~X_Ñab[,[,U.[ÌnEm¤hKU.]l¼�nNY,e�[Xµ�jlh�]�WZdf[7~XaE[,U�¼;UwY\U.moU.Y7]�n0]�WZU�È%É¸iZdqc´UXhK[,dqnEh�nEm¤aM~X_qaE[,[
nEmVhKU.]l¼�nNY,e�[wab[�],WZU%È%ÉÅiKdqc´UXhZ[\dqnNh3nEm¡],WZU0~X_Ñab[,[�nEm£mo^ZhK~.]�dfnNhZ[�nN±K]�aEdqhZU.i?±��3]�abeudfhZ®1]�WZU
^ZhZdfnNh�nEm(]�WZUÂmo^ZhK~.]�dfnNh�~X_qaE[,[\UX[»¼6WZdq~�W�aEY\U�aE[,[\n�~.dÑab],UXiÃ¼6df],WkUXaE~�Wk°¤aEY\],dq~.^Z_ÑaEY�hZU.]l¼�nNY\e�µ

Í9°KY,nN±Z_fUXc aEY,df[,UX[V¼6d½]�W'hZU.]l¼�nNY,e�[7~XnNh�]�abdqhZdfhZ®6°ZY,nuiZ^Z~�]7^KhZdf],[=],W¤ab](Y,U.~XU.df|NU�hZU.®�ab]�d½|NU
dqhK°Z^K]�[�aEhKi´WZa�|EU0¼�UXdf®NW�]�[�]�WZab]�aEY,U6hZnb]Gdqh�]�U.®NUXY\[XµÌÍ hZU.®�ab],df|NU6h�^Zc8±�UXYGY,aEdq[\UXi]�n�[,nEc?U
hZnNhuyldqh�],UX®NY,aE_G°In�¼�UXY¨�udqU._qiZ[�a�~.nNc?°K_qU�Ç³h�^Zc¨±IU.Y8aEhZi¸W¤aE[¨hKn)c?UXaEhZdfhZ®�dfh¾],WZUgY\U¯aE_f[Xµ
, dfhZ~XU»hZU.^ZY�ab_KhZU�]l¼;nNY\e�[G¼6d½]�W~.nNc?°K_qU�Ç¨nN^K],°Z^K],[�aEY,U;W¤aEY,iK_f��U.|NU.Y�^Z[,U.i?dfhaE°Z°K_qdq~Xab]�dfnNhZ[.r
�Â^ZY\±Zdqh9aEhZi9x6^Zc´UX_qWZaEY\]�Ê Õ! �  Ë'[,^Z®N®EUX[\]?a�c´U.]�WKn�i²WZn�¼ ],n-°ZY,nu~XU.UXi9dqh$]�WZdf[~¯aE[\UEµ
Ä»WZU?dqiZUXakdf['],n�iZdf[,~XaEY,i³]�WZU?dqc?aE®NdqhZaEY\��°¤aEY¿]8aEhKi¾]�nk^Z[\UgnNhZ_½��]�WZU´Y,UXaE_G~XnNc´°�nNhZUXh�]
monNY8mo^ZY¿]�WZU.Y3°ZY,nu~XU.[,[,dfhZ®Zµ²t¤nNY3};nunN_fU¯aEh$dfhZ°Z^K],[3],WZdq[dfc?°K_qdqU.[�],W¤ab]]�WKUk°KY,nuiZ^Z~.]´^ZhKdf]
±�UX~XnEc?U.[Ìa%[\^Zc´c?dfhZ®%^KhZdf]=]�WZab]�^K[,UX[7]�WZU�~XnN[\dqhZU�aE~.],df|bab],dqnNh1mo^ZhZ~�]�dfnNh¡µ�Í%_f],WZnN^Z®NW�]�WKUXY,U
aEY\U%hZn�°ZY,nE±Z_qU.c?[GY,U.°InEY\]�U.igmoY,nEc aE°Z°Z_fdq~Xab]�dfnNhZ[�[,n'mRaEYXr�]�WKdq[GcgabhZdq°Z^K_Ñab],dqnNh8¼�nN^Z_figW¤a¯|NU
iZdf[�aE[¿]�Y,nE^Z[»~XnNhK[,U�1�^ZU.hZ~XU.[MmonNY;],WZUÂÈ%É iKdqc´UXhZ[\dqnNhºd½m(U�Çu]�U.hZiZUXi�]�n3Y\U¯aE_¹yÆ|baE_q^KUXiºdfhZ°Z^K],[Xµ
jÆ]0dq[»e�hZn�¼6h�],W¤ab]0a[,^Kc?c´dqhZ®^KhZdf]»¼6d½]�WÃ]�WZU�[\dqhZU1nNY6~.nN[,dfhZU�aE~.],df|bab],dqnNhºmo^ZhK~.]�dfnNh�~¯aEh
[,WZab],],UXYGÓ¤hZdf],U6[,^Z±Z[\U.],[;nEm 2 nEm¡abY,±Zd½]�Y�abY,dq_½�¨_qaEY,®EU»~¯aEY\iZdqh¤ab_qdf]l�gÊ , nNh�]�aE®Zr Õ& # ('*) Í%h�]�WZnNh��
aEhZig}waEY¿]�_qU�],]Xr Õ! # # Ë�µ�Ä»WKUXY,U�monNY,UbrKhZn�Ó¤hZd½]�U»È%ÉÅiZdfc?U.hZ[,dfnNh3±InE^ZhZiZ[�~¯aEh´dqh´®NU.hZUXY,aE_s±IU
iZU.Y,df|EUXikmonNY»hZU.]l¼�nNY\eu[%~XnNh�]�aEdqhZdfhZ®[,^K~�W�^ZhZd½]�[.µ

Ä7n³a¯|NnNdfi9],WZUX[\U�°ZY,nN±K_qUXc´[3aEY\dq[,dfhZ®)moY,nEc hZU.®�ab]�d½|NU�dqhK°Z^K]�[dfh²~XnNc8±Kdqh¤ab],dqnNh¾¼6df]�W
moY�ab~.]�dfnNh¤aE_Z¼�UXdf®NW�]�[�¼;U%[,W¤aE_f_sY,U�1�^ZdfY,U6]�W¤ap]�],WZU%monN_f_qn�¼6dqhK®1~XnNhZiKdf]�dfnNh´nNh?],WZU%°ZaEY�aEc´U.],UXY
iZnNc?aEdfhÃnEm�°KY,nuiZ^Z~.]0^ZhKdf]�[6df[6aE_f¼;a¯��[6[,ab]�df[\Ó¤U.i�dfh�],WZU�hZU.]l¼�nNY\eu[6¼�U�~.nNhZ[,dfiZUXY.µ
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Ä»WZdq[%°ZY,U.[,^Z°Z°�nN[\df]�dfnNh)®N^ZaEY�aEh�],UXUX[%]�W¤ab]%]�WZU.Y,U3aEY\U¨hZng~XnNc´°Z_qU�Ç�nN^K]�°K^K]�[ÂY\UX[\^Z_f],dqhZ®
moY,nEc °ZY,nuiZ^Z~�]¨^KhZdf],[Xr(aEhZi¾df]�[\],dq_f_Ì°IU.Y,c´df],[Â]�n�|�dfU.¼ ]�WZU´°ZY,nuiZ^Z~�]'^ZhZdf]�aE['a�®NUXhKUXY�ab_½y
dqÔXab]�dfnNh)nEmG],WZUc?nEhZnNc´dÑaE_(aEhZi£r¡WZUXhK~XUEr=hZU�]l¼;nEY,e�[�~.nNh�]�aEdfhZdqhK®º°ZY,nuiZ^Z~�]�^ZhZd½]�[1aE[1®EUXh�y
UXY,aE_qdfÔ¯ab],dqnNhK[wnEm(hZU.]l¼�nNY\eu[0¼6df],WkWKdq®NWZU.Y¿yÆnNY,iZU.Yw^ZhZd½]�[.µ �ÂhZU1nbm7],WZU�cgaEdfhÃY,U.[,^Z_½]�[6dqhº],WZdq[
aEY¿]�dq~._qU8¼6df_q_Ì±�U]�W¤ab]'hZU�]l¼;nEY,e�[¨¼6df],W¾°KY,nuiZ^Z~.]'^ZhKdf]�[.r(¼6WKUXY,U´dqhK°Z^K]�[�aEhZi³°¤aEY,aEc´U.]�U.Y,[
[�ap]�dq[¿m ��]�WZU»ab±In�|NU;~XnNhZiKdf]�dfnNh¡rpW¤a¯|NU»a0È%É²abhZi8°Z[\UX^ZiZn1iKdqc´UXhZ[\dqnNh']�W¤ab]�dq[7aM_qn�¼wyÆiZUX®NY\UXU
°�nN_f�uhZnNc´dÑab_Kdqh],WZU6hu^Kc8±IU.Y�nbm£hZU�]l¼;nEY,e3°¤aEY,aEc?U�]�U.Y,[�aEhZi3]�WZU6hZU�]l¼;nEY,e3[,dfÔXUEµ�Ä»WZdq[�¼6dq_f_
]�WKUXh¡r7±IU.~¯aE^Z[\Ug°ZY\n�iK^Z~.]�^ZhZd½]�[�~XnNc´°ZY\dq[,U3c´nNhZnNc´dÑab_q[Xr¡aE_q[\nk_fU¯aEi-]�n�a�[,dqc´dq_qaEYÂ±�nN^ZhZi
monNY»WZdf®NWZU.Y¿ylnEY,iZU.Y»hZU.]l¼�nNY,e�[.µ
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};U.[,dqiKUX[%],WZU�È%ÉÒiZdqc´UXhK[,dqnEhk[\U.|EUXY�ab_�nE],WZUXY6~XnEc8±ZdqhZab]�nNY\dÑaE_£c?UXaE[,^ZY\UX[0W¤a¯|NU�±IU.UXh�~.nNh�y
[,dfiZUXY\UXi�dfh�]�WZU�_qd½]�UXY,ab]�^KY,U�monNY%],WZU8~�W¤aEY,aE~.],UXY\dqÔ¯ap]�dqnEh�nEm�],WZU�|baEY\dqU.]l�knEmzrIdqh)°ZaEY\],dq~X^K_ÑaEY.r
aºY,UXaE_½yC|baE_q^ZU.i�mo^ZhK~.]�dfnNh)~._ÑaE[\[Xµ1Ä»WZU8c´nN[¿]ÂY,U._qU�|Eabh�]Âdq[%],WZU8°Z[\UX^ZiKnkiKdqc´UXhZ[\dqnNh¡rs¼6WZdf~�W
dq[ÂaE_q[\ng¼;U._q_¹yle�hZn�¼6h)monNYM°KY,n�|udqiZdfhZ®º±�nN^ZhZiZ[MnNh)]�WZU¨hu^Kc8±IU.Y1nEm�]�Y,aEdqhKdqhZ®?U�ÇKaEc´°Z_qU.[Âdqh
c´n�iZU._q[»nEm7_qUXaEY,hKdqhZ®�ÊRÍMh�]�WZnEh��kabhZik}waEY\],_qU�],]¯r Õ! # # Ë�µ
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Ä»WZU¨°Z[\UX^ZiKnºiZdqc´UXhK[,dqnEh�nEm�a?hZU.^ZY�aE_(hZU�]l¼;nNY\e�df[0],WZUXh�iZU.Ó¤hKUXi�aE[0]�WZU�°Z[,U.^ZiZnºiKd½y
c´UXhZ[\dqnNh$nEm0]�WKUÃ~X_Ñab[,[nEm6mo^ZhZ~�]�dfnNhZ[~XnEc?°Z^�]�UXi²±��Î],WZdq[8hKU.]l¼�nNY,esµ9É;_qUXaEY,_½�NrÌ],WZUºÈ%É
iZdfc?U.hZ[,dfnNh²nEm1a�hZU�]l¼;nNY\e²dq[3hZnE]´_ÑabY,®NU.Y¨]�W¤abhÅd½]�[3°Z[,U.^ZiZn¾iZdqc´UXhZ[\dqnNh£µ9Ä»WKU�°Z[\UX^ZiKn
iZdfc?U.hZ[,dfnNhÏaEhKiP]�WZU�È%É:iKdqc´UXhZ[\dqnNhÅnEm'a¸hZU�]l¼;nNY\e9¼6d½]�W a¾[,^Zc´c?dfhZ®¸^KhZdf]gaE[ºnN^�]\y
°Z^K]´hZnuiZUkaEY\UkU�|NU.hPc´nNY,UÃ~._qnN[\UX_f�¸Y,U._Ñab],UXi²]�nN®NU�]�WZU.YXµ²jlh9°¤aEY\],dq~.^Z_ÑaEY.r�dfm%nNhZU�W¤aE[´aEh
^Z°Z°�UXY±�nN^ZhKiÎnNhÎ]�WKUgÈ%É·iZdqc´UXhZ[\dqnNh¸nEm6[,^Z~�W9a�hKU.]l¼�nNY,eÎdfh¸]�U.Y,c´[¨nEm»],WZUºh�^Zc8±�UXY
nEm1¼�UXdf®NW�]�[ÃaEhKiÏ~XnNc´°Z^K]�ab]�dfnNh9hZn�iKUX[g],WZUXhÏnEhZU�~XaEh aE_q[\n¸nN±�]�aEdfhPaEhP^Z°Z°�UXYº±�nN^ZhZi
nNh-]�WZU3°Z[\UX^ZiKn�iZdfc?U.hZ[,dfnNh¡µ¨¶¾U3[,W¤ab_q_Ì[\WZn�¼ ]�WKdq[1hZn�¼·dfh³a�[¿]�ab],UXc´UXh�]�]�W¤ap]�[,_qdf®NW�]�_½�
dqc´°ZY\nS|EUX[%Ä»WZUXnNY\UXc´[ Õ �Zµ Õ aEhZi Õ �Zµ ' nEmÌÍMh�]�WZnEh���aEhKi)}waEY¿]�_fU.],]�Ê Õ! # # Ë�d½m�]�WKU¨nN^K],°Z^K]
hZnuiZU»dq[Ga1[\^Zc?c´dqhK®Â^ZhZd½]¯µ�Ä»WKU0_qab],],UXYÌY\UX[\^Z_f],[�Y,U�1�^ZdfY,Uw]l¼�n�c´nNY\Uw~XnNhKhZUX~�]�dqnEhZ[�aEhZi3nNhZU
c´nNY,U~.nNc?°K^K]�ab],dqnNh�hKn�iZU¼6WZU.Y,UXaE['],WZUmonN_q_fn�¼6dqhZ®ºc?aEh¤ab®NUX[1¼6df],W�]�WZU3[�abc?Uh�^Zc8±�UXY
nEm7~XnNc´°Z^K]�ab]�dfnNhÃhZnuiZUX[%aEhZi�nNhK_f�ºnEhZU'aEiZiZd½]�dqnEh¤aE_£~.nNhZhZU.~.],dqnNh¡µ
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aE~.~XnNY\iZdqhZ®�]�n�],WZUgiKU.Ó¤hZd½]�dfnNh¸nEm»],WZUg°K[,UX^KiZn�iZdqc´UXhK[,dqnEh¾nEm 	 µkjÆmw]�WZUgnN^K]�°K^K]8hZnuiZU
nEm 	 dq[ga¾]�WKY,UX[\WZnN_fiÏ^ZhZd½]g]�WKUXhÏd½]g~XaEh U¯aE[\dq_½�²±IU�[,UXU.h ]�W¤ab]?monNY � &)()*+*+* (���� 0 2 .
aEhZi�� & (+*+*+*,( � � 0 2 r �Ï[\W¤ab]\]�UXY\[ �uÊ �"&,( � & Ë (+*+*)*)( Ê ���'( � � Ë � dfmGaEhKi)nNhZ_½��d½m �Ï[,WZab],],UXY,[
�uÊ �"&,( Õ��#' Ë (+*+*+* ( Ê ���'( Õ��"' Ë � µ�t¤^ZY\],WZUXY.rZ]�WZU'_Ñap],]�U.Y»[,U�]Mdf[»[,W¤ab]\]�U.Y,UXi�±�� �Ådfm�aEhZiknNhZ_½�Ãdfm
]�WKU'[\U.] � �"&,(+*+*+*,(���� � df[»[,W¤ab]\]�U.Y,UXi�±���	 µ�Ä»W�^Z[.r �GiZdfckÊ�	ÁË � È%É;iZdfc�Ê�	 Ë�µ

jÆm�]�WZU�nN^K]�°K^K]ÂhZnuiZU�dq[0_qdqhKU¯aEY0nNY0[,dq®Ec?nNdfi¤aE_¡¼�U8~XnEhZ[\],Y,^Z~�]�	 � ±��)abiZiZdqhK®?]�n 	 a
hZU�¼ dfhZ°Z^K]¨hZnuiZU?monNY�]�WKU?|baEY,dqaE±Z_fU �³aEhKi$a�~XnEhZhZUX~�]�dfnNh¸¼6df],W¾¼�UXdf®NW�] > Õ moY,nNc ],WZdq[
dqhK°Z^K]�hZnuiZU]�nÃ]�WKU´nE^K]�°Z^�]�hKn�iZUbµ3�Â^ZU]�n�GY,nN°�nN[\df]�dfnNh Õ ¼;U3c?a¯�)UXc´°Z_fnS��¼6df],WZnN^K]
_qnE[,[¨nbmw®NU.hZUXY,aE_qd½]l�³a�_qdfhZU¯abY'^KhZdf]'monNY�]�WZU´nN^K],°Z^K]8hKn�iZU?nEm 	 � µ�É;_fU¯aEY\_f�Nr(dfm 	 W¤aE[8a
_qdfhZU¯abY0nE^K]�°Z^�]ÂhZnuiZU�]�WZU.h�]�WZU�[,U�] �uÊ �"&,( � & Ë (+*+*)*)( Ê ���'( � � Ë � dq[6[,W¤ap],]�U.Y,U.i�±�� �Ïd½m�aEhZi
nNhZ_½�-dfm�]�WZU´[,U�] �uÊ �"&,( � & Ë (+*+*)*)( Ê ���'( � � Ë � dq['[,W¤ap],]�U.Y,U.iÎ±�� 	��Ñµ�t¤^ZY¿]�WZU.YXr(dfm 	 WZaE[¨a
[,df®Nc´nNdqi¤ab_7nN^�]�°Z^K]�hKn�iZU8],WZUXh-]�WKU[,U.] �uÊ � & ( � & Ë ()*+*+*)( Ê ���'( � � Ë � df[Â[,WZab],],UXY,U.i¾±�� � dfm
aEhZiknNhZ_½�ºd½m7],WZU�[,U.]��uÊ � & ( � � & Ê�� & Ë,Ë ()*+*+*)( Ê ���'( � � & Ê�� � Ë\Ë � dq[»[,WZab],],UXY,U.i�±���	 � µ
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¶¾U¨®Nd½|NU8a´[,WZnEY\]Â[\^ZY\|EU.��nEm�[\nNc?U�°ZY,U�|udqnN^Z[%Y,U.[,^Z_½]�[MnEh�]�WKU�È%É iZdfc?U.hZ[,dfnNh�nbm�hZUX^KY�aE_
hZU�]l¼;nNY\e�[Xµ�`�nN[\]gnEmM],WZU�±�nN^ZhZiK[ºaEY\UkmonNY´hZU�]l¼;nNY\e�[º~XnNhK[,dq[¿]�dfhZ®¾[\nN_qU._f�²nEmÂ[,^Zc´c?dfhZ®
^ZhZd½]�[.µ , dqhZ~.U�a-[,^Kc?c´dqhZ®³^ZhZd½]´~¯aEhÅ±IUk~XnNhK[,dqiKUXY,U.i aE[?a¾c8^K_f]�df°Z_qdf~¯ab],df|EUg^ZhZd½]3¼6df]�W
nNY\iZUXY3Y,U.[\],Y,dq~�]�U.iÅ]�n³nNhZUbr;[\°IU.~XdÑab_»~¯aE[\UX[´nEm%],WZUX[\U�Y\UX[,^K_f]�[´aEY\U�Y,UX_fU.|baEh�]3monNY]�WZU�hZU�]\y
¼�nNY,e�[;~.nNhZ[\dqiZU.Y,UXigdqh3]�WZdf[�abY\]�df~X_fUEµÌt¤^ZY¿]�WZU.YXr�[,nEc?U6nEm¡],WZU0Y,UX[\^Z_f],[�WKnN_qimonNYG°�nN_f�uhZnNc´dÑab_
aE~�]�df|bab],dqnNh$mo^ZhK~.]�dfnNhZ[3nEmMY,UX[¿]�Y\dq~.],UXiÅnNY,iZU.Y´aEhZiÏabY,U�®Ndf|EUXhÅdqh$]�U.Y,c´[´nbm1a-±InN^KhZiPnNh
]�WKdq[6nNY,iKUXYXµ;jÆ]%df[»]�WZU.Y,U.monEY,U'dqh�]�U.Y,UX[¿]�dfhZ®´],n?[\UXU�WZn�¼�]�WZU.[,U�±InN^KhZiZ[%aEY,U�Y,U._Ñab],UXi�]�n3]�WZU
nNY\iZUXYzyldqhKiZUX°�UXhZiKUXh�]Â±�nN^ZhZiK[%iZU.Y,d½|NUXi�WZUXY\UEµw¶¾U 1�^ZnE],U'],WZU'Y,UX[\^Z_f],[%monNY»],WZU�c´nN[¿]%°ZaEY\]
dqh�]�WKUXdqY0aE[¿�uc?°K],nE]�df~1monNY,ckµ�Ä»WKU�Y\U¯aEiZU.Y%c?a¯�ºÓ¤hZi�~XnNhK[\]�abh�],[Mdfhk],WZU�~Xdf],UXi�Y,U.moU.Y,U.hZ~XU.[
nNYwdfhº]�WZU1±�nunNe3nEm(ÍMh�]�WZnEh��ÃaEhZi�}waEY¿]�_fU.],]1Ê Õ! # " Ë�µÌÄ»WKU1±InN^KhZiZ[»~¯abhÃ±IU1iZd½|udqiZU.iÃdqh�]�n
]�WKY,UXU'~¯ap]�UX®EnNY,dfUX[��ÌmonEY»[,dqhK®N_qUÂ^KhZdf],[XrZmonNY»hZU�]l¼;nEY,e�[XrIaEhZi�monNY»~X_qaE[,[\UX[6nEm7hZU.]l¼�nNY\eu[.µ

Ä»WZU¨È%É iZdqc´UXhZ[\dqnNh�nEm�aº[,^Kc?c´dqhZ®?^ZhZd½]Âdq[%e�hZn�¼6h-],nÃ±IU 4 : Õ r�¼6WZUXY\U 4Îdq[0]�WZU
h�^Zc8±�UXY�nEmV|baEY,dqaE±Z_qU.[XruaEhZigdq[�WZUXhZ~.UÂU�1�^¤ab_�],n¨]�WZU%h�^Zc8±�UXY;nbm=aEi0�\^Z[¿]�aE±K_qUM°ZaEY�aEc´U.],UXY\[Xµ
Ä»WZdf['WKnN_qiZ[%monNYÂ]�WZU8],WZY,U.[,WZnE_qi¡rV[\dq®Nc´nNdqiZaE_CrIaEhZi-_qdfhZU¯abYÂ^ZhZd½]¯µ¨Ä»WKU´°KY,nunEm�nEmG]�WZdf[ÂmRaE~.]
®NnuUX[�±¤aE~�e3]�n8abhºaEhZ~.dqU.h�];Y,U.[,^Z_½];±�� , ~�WZ_lva0�¤d�Ê Õ! � Õ Ë�µ�Ä»WKUÂ°Z[,U.^ZiZn8iKdqc´UXhZ[\dqnNh?nEm¡]�WKUX[,U
^ZhZd½]�[�W¤aE[�aE_q[\n�±�UXU.hºiZU�]�UXY\c?dfhZUXi?U�ÇKaE~�]�_f�Er�±�UXdfhZ® 4 : Õ monNY�UXaE~�WºnEmI]�WZU.c aE[�¼�UX_f_(Ê [,U.UEr
UEµ ®Zµ½r¤ÍMh�]�WKnNh��kaEhZi�}waEY\],_qU�],]¯r Õ! # # Ë�µ

Ä»WZUXY\U1dq[»a8_qaEY,®NU 1�^¤aEh�]�d½]l�ºnEm=Y\UX[,^K_f]�[»nEhº]�WZUÂÈ%É iZdqc´UXhK[,dqnEh?monNYwhKUX^ZY,aE_¡hZU�]l¼;nNY\e�[
]�WZab]6]�aEebUX[0dqh�]�n´aE~.~XnN^Zh�]6|baEY,dfnN^Z[»^ZhKdf]»]l�u°IU.[MabhZi�hKU.]l¼�nNY,e�aEY\~�WZdf],UX~�]�^ZY\UX[Xµ�ÍMhk^Z°Z°�UXY
±�nN^ZhZi'monNY7hKU.]l¼�nNY,e�[ÌnEm�]�WZY\UX[\WZnN_qi�^ZhZd½]�[(dq[(~¯aE_f~X^Z_qab]�U.i�±��'}waE^Kc abhZi . aE^Z[,[\_qU.Y;Ê Õ! �  Ë�µ
Ä»WZU��Î[,WKnS¼�],W¤ab]a�hZU.]l¼�nNY,e-¼6df],W � ~.nNc?°K^K]�ab],dqnNh¾hZnuiZUX[.r�¼6WZdq~�W²abY,Uºab_q_�]�WZY\UX[\WZnN_qi
^ZhZd½]�[.r;aEhKiÅa�],nE]�ab_wh�^Zc8±�UXYnEm � ¼�UXdf®NW�]�[3W¤aE[8È%É�iZdqc´UXhK[,dqnEh �gÊ���_fnN® � Ë�µ¸Ä»WZdq[
±�nN^ZhZi?~¯aEhgaE_q[\n�±�U%iKUXY,d½|NU.igmoY,nNc·aEhgUXaEY,_fdqUXY�Y\UX[\^Z_f]�nEm=É;n�|EUXY1Ê Õ! �� �uË�µ�jÆ],[�],dq®NW�]�hKUX[,[�dqh
]�WKU'~XaE[,U'nEm(]�WZY\UX[\WZnN_qi�^ZhKdf]�[6df[»UX[\]�aE±Z_fdq[,WKUXi�±��Ã]l¼;n´[,U.°¤aEY�ap]�U1¼;nEY,e�[Xµ , aEe�^ZY,aEdGÊ Õ! " �� Ë
[,WKnS¼6[w],W¤ab]�]�WZUMaEY,~�WZd½]�U.~.]�^KY,UM¼6d½]�WºnNhKUMWZdfiZiZUXhg_Ña¯�NU.YwW¤aE[�È%É iKdqc´UXhZ[\dqnNh�1Ê	�À_qnN® � Ë

Õ! 



nNhÎY\U¯aE_¹yÆ|baE_f^ZUXi-dqhK°Z^K]�[.µk`)aNaE[\[ºÊ Õ& # ��Ë%°ZY\nS|udfiZUX[¨aEhÎaEY\~�WZdf],UX~�]�^ZY\U?¼6df],W¾]l¼�n)WZdfiZiZUXh
_Ña¯�EUXY,[kY,U.[,°�UX~�]�dqhK®Å]�WKU¾±�nN^ZhZi �1Ê	�À_qnN® � Ë?nNhÒ};n�nE_qU¯abh dfhZ°Z^K],[Xµ5Ä»WKUXY,U¾aEY\U¸aE_f[,n
[,nEc?U?±InN^KhZiZ[¨e�hZn�¼6hÎmonNY'hZU�]l¼;nNY\e�[^Z[,dfhZ®�c´nNY,U´°�nS¼�UXY¿mo^Z_�^ZhZdf]']l�u°IU.[Xµ�Í Y,U.[,^Z_½]¨nbm
�1nN_qiZ±�UXY\®ÃaEhZi NU.Y,Y\^Zc Ê Õ! # +�Ë�rI¼6WKdq~�W�¼wab[1dqhZiZU.°IU.hZiZU.h�],_f��nN±K]�aEdqhZU.i�±��)};U.h�yz�1a¯|udqi
aEhZi�TVdqhZiKUXh�±¤aE^Zc Ê Õ! # �uË�r�[,WZn�¼6[6]�W¤ab]6hKUX^ZY,aE_VhZU.]l¼�nNY\eu[0UXc´°Z_fnS�udfhZ®3aE[»~XnEc?°Z^�]�ab],dqnNh
hZnuiZUX[¨WZdq®NWKUXY¿yÆnNY,iKUXY'^ZhZdf],['¼6d½]�W$abh¸nNY\iZUXY�±InN^KhZiZUXi$±��³[,nEc?U´ÓKÇ�UXiÎ|baE_q^KU?W¤a¯|EUgÈ%É
iZdfc?U.hZ[,dfnNh �gÊ	� 
 Ë�rV¼6WZUXY\U�� dq[1]�WZU3h�^Zc8±�UXY�nEm�¼;U.dq®NW�],[Xµ´Ä»WZdq[�±�nN^ZhZi¾U.|NU.h¸WZnE_qiZ[
dfmG],WZU3aE~.],df|bab],dqnNh�mo^KhZ~.],dqnNhZ[1nbm�],WZU^ZhZd½]�[�aEY\U8°ZdqU.~XU�¼6dq[,U3°�nN_f�uhZnEc?dqaE_Vmo^ZhZ~.],dqnNhK[Â¼6df]�W
aEhÃnNY\iZUXY�±InE^ZhZiZU.ik±��ga¨~XnEhZ[\]�aEh�]¯µ � �1nNdqY,aEhºaEhKi , nNh�]�ab®�Ê Õ! # ��ËÌ~.nNhZ[¿]�Y,^K~.]6hZU�]l¼;nNY\e�[
nEmG]�WKY,UX[\WZnN_fi-aEhZi-_qdfhZU¯aEY0^ZhZd½]�[M¼6d½]�W)È%É iZdqc´UXhK[,dqnEh �1Ê	� 
 Ë»],W�^Z[1[,WZn�¼6dfhZ®Ã]�W¤ab]%]�WZU
1�^¤aEiZY,ab]�df~?^K°Z°IU.Y�±�nN^ZhKi¸nEm0�1nN_fiZ±IU.Y,®kaEhZi NUXY\Y,^Zc Ê Õ& # +�Ë0df[¨aE[¿�uc?°K],nE]�df~¯aE_f_f��nN°K],d½y
c?aE_Cµ �0U.]l¼�nNY,e�[1¼6df],W�iZUX°K],W-Y,UX[¿]�Y\dq~.],dqnNhK[ÂaEY\U8~XnNhK[,dqiKUXY,U.i-±��)}waEY¿]�_qU�],]MU.]'aE_ µ�Ê Õ! # �uË�µ
Ä»WZU��¾U.[\]�aE±Z_qdf[,W�]�WKU´±�nN^ZhKi �?Ê	�À_qnN® � Ë6monNY�hZU�]l¼;nNY\e�[�¼6df],W-°ZdqU.~XU.¼6df[,U3°�nN_f�uhZnNc´dÑab_
aE~�]�df|bab],dqnNh)mo^KhZ~.],dqnNhZ[.r(aÃÓ�ÇKU.i¾h�^Zc¨±IU.Y'nbm;_qa��EUXY\[Xr7aEhZi-°InE_f�uhZnNc´dÑaE_f[MnEm�±�nN^ZhZiKUXi¸nEY¿y
iZU.YXµ #ÌÇK°KY,UX[\[,U.i�dfh?]�U.Y,c´[;nEmV],WZUÂh�^Zc8±�UXY��9nbm=_Ña¯�NU.Y,[»aEhKig]�WZUM±InN^KhZi �3nNhg],WZUÂnNY\iZUXY
]�WKUXdqY»Y\UX[\^Z_f]»df[ �gÊ����´_qnN® � : ��� 
s_qnN®��ZË�µ�Í [\dqc´dq_ÑabY�^K°Z°IU.Y»±InE^ZhZi�dq[»nN±�]�aEdfhZUXiÃ±��
, aEe�^ZY,aEd=Ê Õ& # # Ë�µÌ}waEY¿]�_fU.],]ÌU.]�aE_ µZÊ Õ& # �uË7aE_f[,n1[\WZn�¼P]�WZab]��1Ê	���;Ë7dq[Ga1_qn�¼�UXY�±�nN^ZhZimonNY
°ZdfUX~XU�¼6dq[\U°InN_½�uhZnNc´dÑaE_=hZU�]l¼;nNY\e�['¼6d½]�W � ¼;U.dq®NW�]�[�abhZi��Ò_qa��EUXY\[Xµ'ÍMh-^Z°Z°�UXY1±�nN^ZhZi
monNY8[\dq®Nc´nNdfi¤aE_�hZU�]l¼;nNY\e�[´df[¨iZ^KUº]�n���aEY\°ZdqhZ[\e�dwaEhZi²`�aE~Xdfh�]l�uY\U-Ê Õ! # ��Ë�µ)Ä»WKU.�Î[\WZn�¼
]�WZab]0WZdq®NWKUXY¿yÆnNY,iKUXYw[\dq®Nc´nNdqiZaE_IhKU.]l¼�nNY,e�[%¼6d½]�W � ¼�UXdf®NW�]�[0aEhZi � ~XnNc´°Z^K]�ab]�dfnNhÃhZnuiZUX[
nEm(nNY\iZUXY»ap]»c?nE[\] �´W¤a¯|NUÂÈ%É iZdfc?U.hZ[,dfnNh��gÊ�� 
�� 
 : � � _fnN®��¤Ë�µ��1nNdqY,aEhÃaEhKi , nNh�]�aE®
Ê Õ& # ��Ë�U.[\]�ab±Z_qdf[,W �1Ê	� 
 Ë;aE[0a_qn�¼�UXY6±InE^ZhZiÃmonNY»[,df®Nc´nNdqi¤ab_£hZU�]l¼;nNY\e�[Xµ

t�dqh¤ab_q_f�Er¯[,nEc?UGaE^�]�WZnNY\[=~XnNhZ[\dqiZU.Y=~X_Ñab[,[,U.[7nbmKhZU�]l¼;nEY,e�[Xµ . aEhZ~Xnu~�eÂU�]�ab_Cµ�Ê Õ! # ��Ë�[\WZn�¼
]�WZab]7],WZU�[,nbyÆ~¯aE_f_qUXi�~._ÑaE[\[7nEmKhZnNhZn�|EUXY,_qaE°Z°ZdfhZ®MhKUX^ZY,aE_�hZU.]l¼�nNY,e�[�¼6d½]�W 4?dfhZ°Z^K](hZnuiZU.[ÌaEhZi
~XnEhZ[,df[\]�dfhZ®´nEm�],WZY,U.[,WZnN_fi�^KhZdf],[0WZaE[0È%É iZdqc´UXhZ[\dqnNh �?Ê 41_qnE® 4(Ë�µ;jlh�a´hZnEhZn�|NUXY\_ÑaE°K°ZdqhZ®
hZU�]l¼;nNY\e3aE_q_�hZnuiZUX[.ru~.nNc´°Z^K]�ap]�dqnEhaE[�¼;U._q_¤ab[�dqhZ°Z^�]GhZn�iKUX[Xr�W¤a¯|EU6mRabh�ylnN^�]Gab]Gc´nN[\]GnNhKUEµ
Ä»W¤ab]�]�WZdf[�±�nN^ZhKiÎdq[�aE[\�uc´°K]�nb]�dq~XaE_q_½�)]�df®NW�]�monNY'],WZdq[�~X_qaE[,['nEm»hZU�]l¼;nEY,e�[dq['[,WZn�¼6h$±��
, ~�WZc´df]\]8Ê Õ! # # Ë�UX[\]�aE±Z_fdq[,WKdqhZ®3]�WZU'_qn�¼�UXY0±InE^ZhZi �1Ê 41_qnN® 4=Ë�µ0É;_Ñab[,[,U.[MnEmÌWZdq®NWKUXY¿yÆnNY,iKUXY
^ZhZd½]�[6¼6df],W�nNY\iZUXY0Y,U.[\],Y,dq~�]�dfnNhZ[%aEY,U�[\],^ZiZdfUXi�±��kÍMh�],WZnNh��¾Ê Õ! # +�Ë�µ . U¨[\WZn�¼6[%],W¤ab]6]�WZU
È%É¸iZdfc?U.hZ[,dfnNh�nEmZ]�WKU�~._ÑaE[\[7nEmKWZdq®EWZUXYzylnNY\iZUXY=^ZhZd½]�[=¼6df],W 4´dqhZ°Z^�]�[(aEhZi�nNY,iZU.Y7hKnE]�_qaEY,®EUXY
]�WZaEh��3dq[;U 1�^¤aE_£],n�� .  %

%�� µ . U.hZ~XUÂ],WZdq[;È%ÉÏiZdfc?U.hZ[,dfnNhgY\UX[\°IU.~.]�[»],WZUÂ^Z°Z°�UXYwaEhZiÃ_qn�¼�UXY±�nN^ZhZi
	Ê 4 % Ë�µ �'abY,°ZdfhZ[,e�d%aEhZiÏ¶¾UXY\],WZUXY�Ê Õ! " �� Ë¨~XnNhZ[\dqiZU.Yº~X_qaE[,[\UX[ºnbm�WZdq®NWKUXY¿yÆnNY,iKUXY

� t¤nNY1°�nN_f�uhZnNc´dÑab_�hZU.^ZY�aE_GhZU�]l¼;nEY,e�[3�1nN_qiZ±�UXY\®kaEhZi NUXY,Y\^Zc Ê Õ! " +�Ë0iZU.Y,df|EU?hKn�U�Ç�y
°Z_fdq~Xd½]8±�nN^ZhZi²dfhÎ]�UXY\c?[nbm%],WZUÃnNY,iKUXYXµ¸Ä»WZUÃ±InE^ZhZi �gÊ�� 
 Ë�monNY8hZU.^ZY�aE_;hZU.]l¼�nNY,e�[´dq[
nN±K]�aEdqhKUXi-|�dqa�abh¾^Z°K°IU.Y�±�nN^ZhZi¾nNh¾],WZU]�dfc?U3hZU.UXiZU.iÎ±��³aEh¸ab_q®NnNY\df],WZc ],n�~.nNc?°K^K]�U
]�WKU1nN^K]�°K^K]w|baE_q^KUÂnEmV]�WKU1hZU.]l¼�nNY,esµ�Ä»WZdq[;_Ñab]\]�UXY�±InE^ZhZiÃdq[;_qdqhKU¯aEY�dqhg],WZU1Y,^ZhKhZdqhZ®�]�dqc´U
nEm(]�WZU�ab_q®NnNY\df],WZc�µ;ÊC`�nEY,U1°ZY\UX~Xdf[,U._f���?Ê	� 5�Ë�rKdfm=]�WZU1h�^Zc¨±IU.Y0nbm7~.nNc´°Z^K]�ap]�dqnEhÃ[\]�U.°Z[6dq[
±�nN^ZhZiZU.i)±���5�µ¹Ë , dqhZ~.U�],WZU�aE_q®NnEY,df],WZc c?a¯�Ãc8^Z_½]�df°Z_f�´]l¼;n?Y,UXaE_=hu^Kc8±IU.Y,[0dqhk~XnNhK[\]�abh�]
]�dfc?Ubr¤]�WZU']�dqc´U�Y,U 1u^KdqY,U.i�monNY6]�WZU�U.|baE_f^¤ab]�dfnNh�nEmGa´°InN_½�uhZnNc´dÑaE_¡®EY,n�¼6[M_fdqhZUXaEY,_½�Ãdqh�]�WZU
nNY\iZUXY�nEm;],WZUg°�nN_f�uhZnEc?dqaE_Cµ3Ä»WZU.[,Uº~.nNhZ[,dfiZUXY,ab]�dfnNhZ['_qUXaEi³],n)aEh¾^Z°Z°�UXY'±InE^ZhZi¸],W¤ab]'dq[
_qdfhZU¯abYwdqhÃ]�WKU'nEY,iZU.Y�ÊR[,U.U�ab_q[,n3Í%h�],WZnNh��kaEhZi�}waEY¿]�_fU.],]Xr Õ! " # rZÄ»WZU.nNY,U.cÐ�Kµ ��Ë�µ

' �



^ZhZd½]�[M¼6d½]�W�nNhKUdqhZ°Z^�]ÂhZnuiZUErVnEYÂ^ZhZd½|EabY,dÑap]�U'°InN_½�uhZnNc´dÑaE_f[Xr¤¼6df],W-aºY,UX[¿]�Y\dq~.],dqnNh�nNh)]�WZU
mRaEh�yÆdqh�nEm�]�WKUnN^K]�°K^K]�hZnuiZUEr=nNY1U 1u^Kdf|baE_qU.h�]�_f�Er¡nNh�]�WKU´h�^Zc¨±IU.Y1nEm;c´nNhZnEc?dqaE_q[.µ1Ä»WZU.�
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�0l IKBLGH@�OQP(ETB ,�OQc&Y7MZGJI�@KU�r Õ � � �(' � � ��� �Zµ

É;n�|NU.YXr�Ä1µ=`¾µGÊ Õ! �� �uË�µ3Éwab°¤aE~Xd½]l��°ZY\nN±Z_qU.c?[ÂmonEY1_qdqhKU¯aEYÂc?aE~�WZdfhZUX[.µjlh ��aEhZaE_Cr=T�µ���µ½r
U.iZdf],nNYXr ��>-GTGJI�@iP�� IKBKO(�QP(EHGSETOQPsrb°¤aE®NU.[ ' � � � ' �  rpÄ»WZnNc´°Z[,nNh3}�n�nNe¨É;nZµ½rE¶¸aE[,WZdfhZ®E],nNh¡µ
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�Â^Zi¤a�rsx'µ �8µsaEhZi . aEY¿]¯r �7µ #0µ(Ê Õ! � � Ë�µ�� >-GSGJI�@^P , l_>QUKUiE .0BC>-GHETOQP >AP \ � BKI�PRI��`P >-l n UiE U�µ
¶ df_qU��Nr �0U.¼ ��nEY,esµ

�Â^ZY\±Zdqh¡r�x�µ�aEhZi?x6^Zc?U._qW¤abY\]¯rN�8µ¤Ê Õ! �  Ë�µ-�GY,nuiZ^Z~�]�^KhZdf],[���Í ~.nNc?°K^K]�ab],dqnNhZaE_q_½��°In�¼�UXY¿y
mo^K_ÌaEhZi�±KdqnN_fnN®Ndq~XaE_q_½�º°Z_qaE^Z[\dq±Z_fU¨U�Çu],UXhZ[\dqnNh�]�nÃ±ZaE~�e�°ZY,nN°ZaE®�ab],dqnNh)hKU.]l¼�nNY,e�[Xµ � I�M @:>-l
,�OQc&Y7MNGT>-GSETOQPsr Õ � Õ � � � Õ � ' µ

tsaEWZhZU.YXrM�3µ;aEhZi #G~�e�c?df_q_fUXYXr0x�µÂÊ Õ! # ��Ë�µ , ]�Y\^Z~.],^ZY�ab_1aEi¤aE°�]�ab],dqnNhÏnbm�°ZaEY,[\dqc´nNhZdqnE^Z[
WKdq®NWZU.Y¿yÆnNY,iZU.Y»hZUX^KY�aE_V~._ÑaE[\[,dfÓZUXY,[.µ � I�M @:>-l � ILGHh0OQ@ik�U�rs� � ' �  � ' �  µ

t¤UX_fiZcgabh¡r�Zµ�Í�µKaEhKiÃ}waE_f_ÑaEY\i¡ru�8µ . µ£Ê Õ! � ' Ë�µ(É;nNhZhKUX~.],dqnNhKdq[\];c?nuiZU._q[�aEhZig],WZUXdfY�°ZY\nN°�y
U.Y\],dqUX[.µ ,�O(�QP(EHGSE �QI � B�ETI�PRBKIXr � � ' �(+�� ' +b�Zµ

��aE±Z±ZdqaEhZdCrGt�µfr �1Y�aE°Z°£r . µ��3µ½r;abhZiPT=aE^KY,UXh�]Xrw�µ6Ê Õ! " # Ë�µ$É;nNc?°K^K]�ab],dqnNh$nbmMnN± �\UX~.]
ab°Z°ZY,nNaE~�W¸±��¾a�¼6dfiZU�yCÓ¤UX_fi¡r(c?nE],dqnNhuyl[,U.hZ[,d½]�d½|NUhZU.^ZY,nNh£µ �NOQMN@iP >-ljO:d	� I�MN@�O ULB�ETI�PRBKIXr
Õ& � ÕEÕ�'#' � ÕEÕ � Õ µ

�1WZnN[,W£r Zµ�abhZi , WZdqh¡r �8µsÊ Õ! " (' Ë�µ #��´~XdfUXh�]�WZdq®NWKUXY¿yÆnNY,iKUXY�hZU.^ZY�aE_¤hKU.]l¼�nNY,e�[�monEY�~X_Ñab[,[,d½ÓKy
~Xab]�dfnNhkaEhZi�mo^ZhZ~�]�dqnEh�aE°K°ZY,n¯Ç�dqc?ab]�dfnNh¡µ &KP7GfI�@iP >-GHETOQP >-l �NOQMN@iP >-l O:d�� I�MN@:>-l � n U^GJI�c[U�r
� � �(' � � � +E��µ

�1dq_qU.[XrZÉMµZT�µ¤aEhZi�`�apÇu¼;U._q_CrKÄ1µ¡Ê Õ& ����Ë�µÌTVU¯aEY\hZdqhK®ZrKdfh�|baEY\dÑaEhK~XUEr�aEhZi�®NU.hZUXY,aE_qdfÔ¯ab],dqnNh?dqh
WKdq®NW�yÆnNY,iKUXYwhZU.^ZY�ab_VhZU.]l¼�nNY,e�[.µ ��YFY l ETIC\��$Y GSETB^U�r ' � � �  � ' ���  �E�Kµ

�1dq_qU.[Xr(ÉMµ(T�µfr(`�df_q_fUXYXrVÉMµ=}Mµfr�É;WZU.h¡r��8µ½r7É;WZUXh£r . µ . µfr , ^Kh¡rÌ�µ���µ½r(aEhZi¾T=U.UEr��µ(ÉMµ
Ê Õ! # (' Ë�µºTVUXaEY,hZdfhZ®�aEhZi¸U�Çu]�Y�ab~.]�dfhZ®�ÓZhZdf],U´[¿]�ab],UºaE^�]�nNc?ab]�aº¼6d½]�W³[,UX~.nNhZi�yÆnNY,iKUXY¨Y\U�y
~.^ZY,Y\UXh�]%hZUX^ZY,aE_VhZU�]l¼;nNY\e�[Xµ � I�M @:>-l�,�OQc&Y7MZGT>-GSETOQPsr¤� � �# � �u���(+uµ

�1dq_qU.[XrIÉMµITGµ½r , ^Zh¡rV�µ���µfr£É;WZU.h¡r . µ . µ½rIT=U.UEr �µ£ÉMµfr£aEhZi-É;WZU.h¡r¡�8µ7Ê Õ& # �uË�µ . dq®EWZUXY
nEY,iZU.YkY\UX~.^ZY,Y\UXh�]�hKU.]l¼�nNY,e�[)abhZiÒ®EY�aEc´cgap]�dq~XaE_0dqhKmoU.Y,UXhK~XUEµ jlh Ä(nN^ZY\U.],ÔXe��Nr��8µ , µ½r
U.iZdf],nNYXr � \ � >APRBKI^U&EXP � I�M @:>-l &iP d�OQ@ic�>-GHETOQP �j@�O BKI^UKUiEXP � � n U^GJI�c[U � rZ°ZaE®NUX[ � �N�S� � �N��r
`�nNY,®�abh ��aE^�mocgaEhKh¡r , aEh�`)ab],UXnZr¤É;Í¨µ

�1nN_qiZ±�UXY\®Zr ��µ�¶ÁµKabhZi�NUXY\Y,^Zckr�`¸µKx�µ�Ê Õ! " +�Ë�µ=}�nN^ZhZiZdfhZ®�],WZU%ÈÂaE°ZhZdfeNy¿É;WZU.Y\|NnEhZUXhZe�df[
iKdqc´UXhZ[\dqnNhÃnEm7~XnEhZ~XU.°K]M~._ÑaE[\[,U.[0°ZaEY�aEc´U.],UXY\dqÔXU.i�±��ÃY\U¯aE_Vh�^Zc¨±IU.Y,[Xµ � >]B�DFEXPRI � IC>A@iP7e
EXP �Er Õ � � Õ �KÕ � Õ ���Kµ

. abhZ~Xnu~�esrwÄ1µ�x'µ½rw�1nN_fU¯aKr�`¸µ½rwaEhZiÅ`)aEY\~�W¤aEhZi£r»`¸µ6Ê Õ& # ��Ë�µÅTVUXaEY,hZdfhZ®-hZnNhZn�|EUXY,_qaE°�y
°KdqhZ® ��U.Y,~XU.°K]�Y\nNh$hZU�]l¼;nNY\e�[¨moY,nNcÀU�ÇKaEc?°K_qUX[�aEhZi¾c?U.c8±�UXY,[\WZdq° 1�^ZUXY\dqU.[Xµ ��>]B�DFEXPRI
� IC>A@iP(EXP �Er Õ � � Õ ��Õ � Õ � � µ

. ap]�[,nE°InN^K_qnN[.r(��µ½r���aE±Z±ZdqaEhZdCrbt;µ½r�aEhZi3T=aE^KY,UXh�]Xr��3µKÊ Õ! " +�Ë�µ #G_qUXc´UXh�]�aEY\�'~XnEc?°Z^�]�ab],dqnNh
nbm�nN± �\UX~.]%aE°K°ZY,n�ab~�W�±��ka8¼6dqiZU�yÆÓ¤U._qiÃ|udq[\^¤aE_VhZU.^ZY,nNh£µ � B�ETI�PRBKIXr ' �E� � Õ �N�E�S� Õ �N� � µ

. ab^Z[,[\_qUXY.r»�8µ6Ê Õ& # (' Ë�µÅ�ÂU.~Xdf[,dqnEh²],WZUXnEY,U.],dq~�®NU.hZUXY,aE_qdfÔ¯ab],dqnNhZ[¨nEmM],WZU �IÍ0É c´n�iZU._;monNY
hKUX^ZY,aE_MhZU�]�aEhZi nb]�WZU.Yº_qUXaEY,hZdfhZ®Îab°Z°Z_qdf~¯ab],dqnNhK[Xµ &iP d�OQ@ic�>-GSETOQP >AP \ ,�OQc&Y7MNGJ>-GHETOQPsr
Õ �N� � �E�S� Õ +b�Kµ
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. ab^Z[,[\_qUXY.rN�8µ½r#�1U¯abY,hZ[.rN`¸µ½rNaEhKi , ~�W¤ab°ZdqY\UErNx�µ"#6µ�Ê Õ! # �uË�µ�};nN^KhZiZ[�nEh�]�WKU�[,aEc?°K_qUG~XnNcy
°K_qU�Ç�d½]l��nEm�}wa¯�EUX[,dqaEh�_fU¯aEY\hZdqhK®´^K[,dqhK®gdqh�monNY,c?ab]�dfnNhg],WZUXnNY¿��aEhZi�]�WZU'È%ÉÒiZdqc´UXhK[,dqnEh¡µ
� >]B�DFEXPRI � IC>A@iP(EXP �Er Õ � � � � � ÕNÕ � µ

. U���¼;nun�i£rÂ`¸µ;aEhZi �%n�abeEUX[.r �7µÂÊ Õ& # +�Ë�µ Í moY�aEc´U.¼�nNY\eÅmonNY?dqc´°ZY,n�|NU.iÏ]�Y,aEdqhZdfhZ®¸nbm
[\dq®Nc?apyÆ°Zd£hZU�]l¼;nEY,e�[Xµ�& �	�	� � @:>APVU�>]BLGSETOQPVU OQP � I�MN@:>-l � ILGHh0OQ@ik�U�r � � �  �� �  � � µ

. nbmoc?U.dq[\],UXY.rNÄ1µ¤Ê Õ& # ��Ë�µ¤�ÂUX°K],W�ylU �´~XdqU.h�]Ì]�WZY\UX[\WZnN_qi3~.dqY,~.^Zdf],[7monNYÌaEY,d½]�WZc´U.],dq~Gmo^ZhZ~.],dqnNhK[Xµ
jlh²x6n��u~�WZn�¼6iZW�^ZY\�Er;È8µ½r , dq^£r �3µ y �8µfrGabhZi �1Y\_qd½]�[,e��ErÌÍ¨µ½rGUXiZd½]�nNY\[Xr � DNIKOQ@�ILGSETBC>-l ��\-e
� >APRBKI^U EXP � I�M @:>-l�,�OQc&Y7MNGT>-GSETOQP/>AP \ � IC>A@iP(EXP �Er�~�W¤aE°K],UXY ' rI°¤ab®NUX[ � �����E�Zµ��1_f^�¼�UXY
Í%~¯aEiKUXc´dq~ �G^Z±Z_fdq[,WKUXY,[.rs};nN[¿]�nNh¡rs`�Í¨µ

jl[,c?aEdf_Cr�Í¨µGabhZi�#�hK®NUX_f±ZY,U.~�W�]Xr;Í�µ	��µ6Ê ' �N�N�uË�µ$�1_qnN±ZaE_;nN°�]�dqc´dqÔXab]�dfnNhÎab_q®NnNY\df],WZc?[�monNY
],Y�aEdfhZdqhK®g°ZY\n�iZ^K~.]�^ZhZd½]1hZU.^ZY�aE_�hZU.]l¼�nNY,e�[.µjlh &iP7GJI�@^P >-GHETOQP >-l �NOQEXP7G ,�OQP d�I�@�I�PRBKI�OQP
� I�M @�>-l � ILGSh0OQ@ik�U & � , � ��� � �����Er¤|EnN_q^Zc´U�j�rs°¤aE®NU.[ Õ �#' � Õ � �ur¤j # # #ÒÉ;nNc´°Z^K],UXY , nby
~.dqU�]l�NrsTVnN[6ÍM_qaEc?d½]�nN[.rZÉ;Í�µ

�aEhZ[\nNh¡rV�8µ ZµIaEhZi�t¤Y\UXhZÔ.UX_Cr Zµ£t�µ�Ê Õ! # �� Ë�µ6Ä7Y,aEdqhZdfhZ®g°KY,nuiZ^Z~.]M^ZhZd½]MhZU.^ZY�ab_�hZU�]l¼;nNY\e�[
¼6d½]�W�®NU.hZU.],dq~'aE_q®EnNY,d½]�WZc´[Xµ & �	�	� ��/^YZI�@^GRrs�ZÊ�+�Ë � ' � � ��� µ

��aEY,°KdqhZ[\eud r£`¾µ£aEhKi)`)aE~.dqh�]l�uY,Ubr¡Í¨µ(Ê Õ& # ��Ë�µ �7nN_f�uhZnEc?dqaE_¡±�nN^ZhZiZ[%monNY0È%É iKdqc´UXhZ[\dqnNh
nbm�[\dq®Nc´nNdfi¤aE_(aEhZi�®NU.hZUXY,aE_	��mRa �?aEh�hZU.^ZY�ab_ÌhZU.]l¼�nNY\eu[.µ �NOQM @^P >-l�O:d ,�OQc&Y7MNGfI�@*>AP \
� n U^GJI�c � B�ETI�PRBKI^U�r +b� � Õ �# � Õ � � µ

��aEY,°KdqhZ[\eud r¡`¸µ£aEhZi)¶¾UXY¿]�WZU.YXr¡Ä1µ�Ê Õ! # � Ë�µ0È%ÉÁiZdfc?U.hZ[,dfnNh)abhZi�^ZhZd½monNY,cÐ_qUXaEY,hZaE±Zdq_fdf]l�
nbm»[,°¤abY,[,U?°InE_f�uhZnNc´dÑaE_f[1aEhZi¾Y�ab],dqnNhZaE_Ìmo^ZhZ~�]�dqnEhZ[Xµ � & ��� �NOQMN@iP >-l0OQP ,�OQc&Y7MZGHEXP �Er
'"' � Õ!' � � � Õ!' �(+�µ

�1WZn�|baEhZ[,e�d
	 �CrZÍ�µs�3µ¡Ê Õ! # �Õ Ë�µ � I�h�PROQcgES>-l U�r�|NnN_f^Zc?UÂ�N�nEm � @:>APVU^l_>-GSETOQPVU O:d ��>-GHDNI�c�>-GSe
ETBC>-l � OQPRO(�Q@:>�Y7D-U�µ�ÍMc´UXY\dq~XaEh�`)ab],WZUXc?ab]�df~¯aE_ , n�~.dqU�]l�Nr �GY,n�|udqiKUXhZ~.UEr�x0j�µ

�1n�~�W£r0ÉMµMÊ Õ! # # Ë�µ � ETO^Y7DFn UiETB^UbO:d ,�OQc&Y7MZGT>-GHETOQPsµ �MÇumonNY\i {%hKdf|NU.Y,[\df]l� �GY,UX[\[Xr �%U�¼
��nEY,esµ

�1n�~�W£rwÉMµGaEhKi �7nN®N®NdfnZrGÄ1µ6Ê Õ! " (' Ë�µ¸`�^Z_½]�dq°K_f�udqhZ®k¼6df],W9[¿�uh¤aE°Z[\UX[ºabhZi²hZUX^ZY\nNhZ[.µ9jlh
`�~&�1UXhZhZaKr=Ä1µfr=�1a¯|udq[.r Zµfr=abhZi �£nNY,hZU�]�Ô.UXYXr , µfrVU.iZdf],nNY,[.r � EXP �Al I � I�MN@�OQP ,�OQc&Y7MNGT>-e
GHETOQPsrZ~�W¤ab°K]�U.Y Õ�' rZ°¤aE®NU.[ �KÕ +�� � � +�µKÍ%~¯aEiKUXc´dq~ �GY,U.[,[XrI};nN[¿]�nNh£r¤`�Í¨µ

�1n�~�W£rZÉMµ½r*�7nN®N®NdfnZr�Ä1µfr�aEhZi?Ä7nEY,Y,UbruÈ¨µ�Ê Õ! � � Ë�µ �%nNhZ_fdqhZUXaEY�dqh�],UXY�ab~.]�dfnNhZ[Gdqh?a�iKUXhZiZY\df],dq~
],Y,U.U �6TVn�~XaE_qdfÔ¯ab],dqnNh£rK]�dfc?dfhZ®ZrsaEhZi�Y,nN_fU�dfh�dqh�monNY,c?ab]�dfnNhÃ°ZY\n�~.UX[,[\dqhZ®Kµ �j@�O BKIKIC\AEXP � U�O:d
GHDNI �&>-GSETOQP >-l � BC>F\]I�cgnmO:d � B�ETI�PRBKI^U�� � ��rs�N� � ' �  # � ' �E� ' µ

�1nNdqY,aEh¡r	�7µ»Ê Õ& # �� Ë�µ�È%É�iKdqc´UXhZ[\dqnNhÎdfhÎ~XdfY,~.^Zdf]¨~XnNc´°Z_qU�Ç�df]l�Nµ-jlh �j@�O BKIKIC\AEXP � UmO:dmGHDNI
���AGHD �`P(P(MZ>-l &��	�
� ,�OQP d�I�@�I�PRBKI�OQP ,�OQc&Y7MNGJ>-GHETOQP >-l ,�OQc&Y l I(/QEHGHn ,�,�,�� ���pr£°ZaE®NUX[
� Õ ���(+�r�j # # # É;nEc?°Z^�]�UXY , nu~XdfU.]l���GY\UX[,[.r�T=nE[0Í%_ÑaEc´df],nN[XrKÉ;Í¨µ
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�1nNdqY,aEh¡r(�7µ�aEhZi , nNh�]�ab®Zr #0µ��8µZÊ Õ! # ��Ë�µ-�%U.^ZY�ab_¤hZU.]l¼�nNY,e�[�¼6df]�W�1�^¤aEiZY,ab]�df~wÈ%É9iZdfc?U.h�y
[\dqnNh£µ �ZOQM @iP >-l O:d ,�OQc&Y7MNGfI�@ >AP \ � n U^GfI�c � B�ETI�PRBKI^U�r +b� � Õ! �S� Õ! �Kµ

�1nNdqY,aEh¡r���µIaEhZi , nNh�]�ab®Zr #6µI�8µ(Ê Õ! # �uË�µwÈÂaE°ZhZdfe�yzÉ;WZUXY¿|NnNhKUXhZe�dq[MiZdqc´UXhZ[\dqnNhknEm�Y\UX~.^ZY¿y
Y\UXh�]0hZUX^KY�aE_VhZU�]l¼;nEY,e�[Xµ � E ULB�@�ILGfI���YFY l ETIC\ � >-GSDNI�c�>-GHETB^U�rs� � � ��� ���  µ

�1n�¼waE_f~XÔ���esr¡Í�µ¡aEhKi�t¤UXY,Y��aKr . µITGµ�Ê Õ! " ��Ë�µ0�ÂU�|NUX_fnN°ZdfhZ®ºWZdf®NWZUXYzylnNY\iZUXY0hZU�]l¼;nNY\e�[Â¼6df]�W
U.c?°KdqY,df~¯aE_f_f��[\UX_qU.~.],UXig^KhZdf],[Xµ & �	�	� � @:>APVU�>]BLGSETOQPVU OQP � I�M @:>-l � ILGHh0OQ@ik�U�r/+ � �# �S�K� ÕNÕ µ

�Ãv^Z°Kmoc³v^K_q_qU.YXr-�µVaEhZi NU.hZdqesr=t;µ�Ê Õ! ���Õ Ë�µ v{%±�UXY1iZdfU �MaE~�WKY,dq~�W�],UXh�|NU.Y�aEY\±IU.df]�^KhZ®�dfh�iZUXY
�0UXY¿|NUXhKÔXUX_f_qUbµ�� n�!KI�@iPRILGSEXkSr Õ � Õ � � µ

TVUXUbr �µ�ÉMµfr6�ÂnunN_fUXh¡r;�3µ½r6É;WZU.h¡r . µ . µfr , ^Zh¡r0�µ ��µ½rw`�apÇu¼;U._q_Cr;Ä1µfr6TVUXUbr . µ½r»aEhZi
�1dq_fUX[.r�ÉMµ�T�µZÊ Õ! � � Ë�µs`)aE~�WZdfhZU»_qUXaEY,hKdqhZ®Â^K[,dqhK®�aÂWKdq®NWZU.YÌnNY\iZUXY�~.nNY,Y\UX_Ñap]�dqnEh8hZU.]l¼�nNY\e�µ
�jDFn UiETBC> ��r '#' � ' � � � � � � µ

TVUXU.Y,dqhKe�r=T�µVx�µ½r=��df_qU.[Xr=ÉMµVT�µ½r . nEY,hZUbr=}Mµ=�µfrVabhZi �aE±ZY,d rV`¸µ¡Í�µ�Ê Õ& # +EauË�µ'T=UXaEY,hKdqhZ®
¼6d½]�WÏ°KY,nuiZ^Z~.]º^ZhZdf],[Xµ�jlh Ä(UX[,aE^ZY\nZrÂ�µ½r»Ä7nN^KY,U.],ÔXe��NrM�8µfr6abhZi TVUXUXh£r%Ä1µ½r6UXiZd½]�nNY\[Xr
��\ � >APRBKI^U4EXP � I�MN@:>-l�&KP d�OQ@ic�>-GSETOQP �j@�O BKI^UKUiEXP � � n U^GfI�c[U���r�°¤aE®EUX[�+ � �¯�/+b�N�ZrÌ`�jlÄ
�GY\UX[,[.rIÉwaEc8±ZY\dqiZ®NUbr¤`�Í�µ

TVUXU.Y,dqhKe�r7T�µ=x'µ½r7��df_qU.[Xr(ÉMµ(T�µfr . nEY,hZUbr�}Mµ(�µ½r7abhZi �ab±ZY,d r=`¸µ=Í¨µGÊ Õ& # +b±IË�µ��GY,nuiZ^Z~.]
^KhZdf]6_fU¯aEY\hZdqhZ®KµÌÄ7U.~�WZhZdf~¯aE_=x6UX°�nNY\]0{%`�jlÍ0É , yÆÄ6x»y  +Syz�E�Krs{%hZd½|NU.Y,[,d½]l�ÃnEm�`)aEY¿��_qaEhZi¡µ

TVUX[\WZhZnZr�`¸µfr�TVdqh¡rVÈ8µ �8µfr �GdqhZe�^Z[.r�Í¨µ½r7aEhZi , ~�WZn�~�ebUXh¡r , µ�Ê Õ! # � Ë�µ?`�^Z_½]�dq_qa¯�NUXY1moU.UXi�y
monEY\¼;aEY,i�hZU�]l¼;nEY,e�[1¼6df]�W-aºhKnNhZ°�nN_f�uhZnNc´dÑab_=aE~.],df|bab]�dfnNh�mo^KhZ~.],dqnNh�~XaEh-aE°Z°ZY\n¯ÇKdfcgap]�U
abh��gmo^ZhZ~.],dqnNh£µ � I�M @:>-l � ILGHh0OQ@ik�U�r � � � �KÕ ��� � ��µ

`)aNab[,[Xr�¶Áµ£Ê Õ! # ��Ë�µ��%U.^ZY�aE_�hZU�]�[;¼6d½]�Wg[\^Z°�UXY¿yÆ_qdfhZU¯aEYGÈ%É�yliKdqc´UXhZ[\dqnNh¡µ � I�M @�>-l ,�OQc&Y7MZe
GT>-GHETOQPsr � � �N�N�����N�b�Zµ

`)aNab[,[Xr¡¶Áµ�Ê Õ! " +EauË�µÂÍM®NhKnN[\],dq~ �IÍ0ÉÁ_fU¯aEY\hZdqhK®gnEmGmo^ZhZ~�]�dfnNhZ[ÂnNh)aEh¤aE_fnN®ºhZU.^ZY�aE_7hZU.],[Xµ
� I�M @�>-l�,�OQc&Y7MNGT>-GSETOQPsrs� � Õ �#+b�p� Õ �N�E�Kµ

`)aNab[,[Xr(¶ÁµGÊ Õ! " +b±IË�µ´È�aE°KhZdqeNy¿É;WKUXY\|EnNhZU.hZe�dq['iZdqc´UXhZ[\dqnNh-nEm;hZUX^KY�aE_GhZU�]�[Xµ?jlh¾Í%Y,±Zdf±¡r
`¾µ�Í�µfr»U.iZdf],nNYXr � DNI��&>AP \�!KO OQk?O:d � @:>AEXP � DNIKOQ@in/>AP \ � I�M @:>-l � ILGHh0OQ@^k�U�r»°ZaE®NUX[
Õ �N�N�S� Õ �N� � µ�`�jlÄ �GY,U.[,[.r£Éwabc8±ZY,dfiZ®NUbr¤`�Í¨µ

`)aNab[,[XrZ¶Áµ£Ê Õ! " ��Ë�µ �%nEdq[\�g[,°Zdfe�dqhZ®8hKUX^ZY\nNhZ[w¼6df],Wº]�U.c?°�nNY�ab_£~XnuiZdfhZ®8W¤a¯|NU1c´nNY\UÂ~XnNcy
°K^K]�ab],dqnNhZaE_Ì°�nS¼�UXY']�W¤abh¾[\dq®Nc´nNdqiZaE_�hZU.^ZY,nEhZ[Xµºjlh¸`�nNÔ.UXYXr�`¸µ½r NnNY\i¤aEh¡r7`¸µVj�µ½rÌaEhZi
�7U.],[,~�WZUbrwÄ1µfr�UXiKdf]�nEY,[Xr ��\ � >APRBKI^U EXP � I�M @:>-l�&iP d�OQ@ic�>-GHETOQP �j@�O BKI^UKUiEXP � � n U^GJI�c[U �Er
°ZaE®NUX[ '�ÕEÕ � '�Õ �uµZ`�jlÄ �GY\UX[,[.rIÉwaEc8±ZY\dqiZ®NUbr¤`�Í�µ

`)aNab[,[XrZ¶Áµ¡Ê Õ! # �uË�µ7Í�[,dfc?°Z_fUMc´n�iKUX_ImonEY»hZUX^ZY,aE_¡~.nNc?°K^K]�ab],dqnNh?¼6df]�WºÓZY,dqhK®Y�ab],UX[6aEhZi
ÓZY,dqhK®´~.nNY,Y\UX_qab]�dfnNhZ[Xµ � ILGHh0OQ@ik ��,�OQc&Y7MZGT>-GSETOQPbEXP � I�M @:>-l � n U^GJI�c[U�r  � � � Õ � �# ��µ

+E�



`)aNab[,[Xrs¶Áµ�aEhZikÄ7^KY �aEh¡rI�µ=Ê Õ! " (' Ë�µ�TVn�¼;U.YM±�nN^ZhZi�c?U�]�WZnuiZ[0aEhZi�[,UX°ZaEY�ab],dqnNh�Y\UX[,^K_f]�[
monEY»nNh�yl_fdqhZUM_qU¯abY,hZdfhZ®c?nuiZU._q[Xµ ��>]B�DFEXPRI � IC>A@iP(EXP �Er  � Õ ���¯� Õ � +�µ

`)apÇu¼�UX_f_CrSÄ1µfrE�1dq_qU.[XrpÉMµ�T�µ½rpT=U.UEr �µSÉMµ½rpaEhZi�É;WZU.h¡r . µ . µ�Ê Õ! � � Ë�µ��%nNhZ_fdqhZUXaEY£i���hZaEc?df~X[
nbm8aEY¿]�d½Ó¤~XdqaE_MhZU.^ZY�ab_1[\�u[\],UXc´[Xµ jlhÒ�ÂUXhKeEUXY.r�Zµ , µ½rÂUXiKdf]�nEYXr � I�M @�>-l � ILGHh0OQ@ik�Ugd�OQ@
,�OQc&Y7MNGHEXP �Er�|EnN_q^Kc?U Õ + Õ nEm � & � ,�OQP d�I�@�I�PRBKI �j@CO BKIKIC\AEXP � U�r�Í%c?U.Y,dq~XaEh´jlhZ[\],df]�^�]�UMnbm
�GW��u[,df~X[Xr-�0U.¼ ��nNY\esµ

`�~¯É;^Z_q_fn�~�W¡rN¶Áµ , µ�aEhZi �Gdf]\]�[XrN¶ÁµZÊ Õ! � � Ë�µ¤Í _fnN®Ndq~XaE_u~¯aE_f~X^Z_f^Z[ÌnEms]�WKU0dfiZU¯ab[�dqc´cgaEhKUXh�]
dfh�hZUXY¿|NnN^Z[%aE~�]�df|ud½]l�Nµ � MNlXl ILGSEXP O:d���>-GHDNI�c�>-GSETBC>-l � ETO^Y7DFn UiETB^U�r + � ÕNÕ +�� Õ ��� µ

`�U._CrI}Mµ¤¶Áµ7Ê Õ! # (' auË�µwÄ»WKU¨~X_f^Z[\],UXY\nNh �;Ä(n�¼wabY,i�a´[,dqc´°Z_fU�ab±Z[\],Y�aE~�]�dqnEhkmonNY%a3~XnNc´°Z_qU�Ç
hKUX^ZY\nNh¡µ)jlh²`�nunuiK�Nr Zµ½r . abhZ[,nNh£r , µ½rGaEhZi$TVdq°K°ZcgabhZh¡r�x�µfr�UXiZd½]�nNY\[Xr ��\ � >APRBKI^U�EXP
� I�M @�>-l�&iP d�OQ@ic�>-GSETOQP �j@CO BKI^UKUiEXP � � n U^GJI�c[U � rG°¤aE®EUX[ � +��u� ' rG`�nNY,®NaEh ��aE^�mocgaEhKh¡r
, aEh�`�ab]�U.nZrsÉ;Í¨µ

`�U._Crs}MµZ¶Áµ=Ê Õ! # (' ±�Ë�µ �M`��0Í6yl±¤aE[\UXi�°¤ab],],UXY\h�iZdf[,~.Y,dqc´dqhZab]�dfnNhgdfh�a3c´n�iZU._qU.ik~.nNY\],dq~XaE_
hKUX^ZY\nNh¡µ � I�M @:>-l�,�OQc&Y7MZGT>-GHETOQPsrZ°¤aE®NU.[ +E� ' �/+ Õ ��µ

`�U._CrI}Mµ¤¶Áµ�Ê Õ! # �� Ë�µ , �uh¤aE°�]�dq~�dqh�]�U.®NY�ap]�dqnEhkdfh)aEh�U�Ç�~Xd½]�aE±K_qU'iZUXhZiKY,df],dq~1]�Y\UXUbµ �NOQM @iP >-l
O:d � I�M @�O^Y7DFn UiETOAl O(�Qnbr¤°¤aE®NU.[ Õ �N� � � ÕNÕ � Õ µ

`�U._Cr�}Mµ¤¶Áµ(Ê Õ! # ��Ë�µ�jlhKmonNY\cgab],dqnNh�°ZY\n�~.UX[\[,dqhK®gdqhkiZU.hZiZY,d½]�df~�],Y,U.UX[Xµ � I�M @:>-l ,�OQc&Y7MNGT>-e
GHETOQPsr � � Õ � ��Õ � Õ �N�#+�µ

`�U._Crb}Mµ¯¶ÁµSaEhZi �1n�~�W¡rEÉMµ�Ê Õ& # �uË�µ , dq®EcgapyÆ°ZdE_fU¯aEY\hZdqhK® � �Âh�Y�aEiZdqaE_N±¤ab[,dq[Vmo^ZhK~.]�dfnNhZ[(aEhZi
~.nNY\],dq~XaE_�ab[,[,nu~Xdqab]�d½|NU8_fU¯aEY\hZdqhK®Zµ1jlh�Ä7nE^ZY,U�]�ÔXe��Er7�8µ , µ½r¡UXiZd½]�nNY.r ��\ � >APRBKI^U[EXP � I�M @:>-l
&KP d�OQ@ic�>-GSETOQP �0@�O BKI^UKUiEXP � � r�°¤aE®NU.[����b�p�u�N� Õ rN`�nNY,®�abh ��aE^�mocgaEhKh¡r , abh?`�ab]�U.nZruÉ;Í¨µ

`�U._CrV}Mµ�¶Áµfr=x6^ZiZU.Y,c?aEh¡r£�8µ¡T�µfr¡aEhZi�ÍMY\~�WZdqUbr �µ£Í�µ�Ê Õ! " �uË�µMÄ7Y,aEhZ[,_qab]�dfnNh�yÆdqh�|baEY,dqaEh�]
nEY,dqU.h�]�ab],dqnNh�]�^KhZdqhZ®kdqh�|udq[\^¤aE_ � ~.nNc?°K_qU�Ç 	k~XU._q_q[�~.nN^Z_qi³iZU.Y,df|EU´moY\nNc dfh�],Y�aEiKUXhZiZY\df],dq~
~.nNc´°Z^K]�ap]�dqnEhZ[Xµ �NOQM @iP >-l O:d�� I�M @�O ULB�ETI�PRBKIXrZ°¤aE®NU.[6� �(' +���� ��� �Zµ

`�dfhZ[,e��NrI`¸µsT�µsaEhZi �ÌaE°�UXY¿]¯r , µsÍ�µ=Ê Õ! �E�uË�µ�� I�@�BKI;Y GS@�OQPVU�� �`P &iP7GH@�O�\AM(BLGHETOQP GJO+,�OQc*e
Y7MNGT>-GSETOQP >-l���IKOQc4ILGH@inEµG`�jlÄ ��Y\UX[\[XrIÉwaEc8±ZY\dqiZ®EUEr¤`�Í�r¤U�Ç�°¤aEhKiZUXi)U.iZdf],dqnNh£µ

�%df_q[\[,nNh¡r ��µ Zµ=Ê Õ& �� +�Ë�µ � IC>A@^P(EXP � ��>]B�DFEXPRI^U�µG`�~¯��Y,a¯¼wy . df_q_ r/�0U.¼ ��nEY,esµ
�Â_q[\W¤aE^Z[\UXh¡r�}%µ7Í�µfr7ÍMhZiZU.Y,[\nNh¡rGÉMµ . µ½r�aEhZi³È�aEh #G[,[\UXh¡rG�8µ7ÉMµ�Ê Õ& # �� Ë�µÃÍ hZU.^ZY,nN±Kd½y
nE_qnN®Ndf~¯aE_Vc´nuiZUX_=nEm�|udq[\^¤aE_�ab],],UXh�]�dfnNh)aEhKi�dqh�|baEY,dqaEh�]M°¤ap],]�U.Y,h)Y\UX~.nN®NhZd½]�dqnEh�±¤aE[\UXi�nNh
i���hZaEc?df~1Y,nN^�]�dqhK®nEm�dfhKmonNY\cgab],dqnNh£µ �NOQMN@iP >-l5O:d�� I�M @CO ULB�ETI�PRBKIXrK°¤aE®NU.[0���E�N�S�u��� Õ! µ

�Âc?_fdqh¡r¡ÉMµ¡¶ÁµVaEhZi¾�1dq_fUX[XrVÉMµ=TGµÌÊ Õ! # � auË�µ¨É;nNhZ[¿]�Y\^Z~.],dqhZ®kiZU.],UXY\c?dfhZdq[¿]�dq~'Ó¤hZd½]�U�yÆ[\]�ab]�U
ab^K]�nNc?ab]�a?dqh�Y,UX~.^ZY,Y\UXh�]�hZU.^ZY�aE_�hZU.]l¼�nNY,e�[.µ �NOQM @^P >-l O:d�GHDNI�� UKULO B�ES>-GHETOQP4d�OQ@ ,�OQc*e
Y7MNGHEXP � ��>]B�DFEXPRI�@inbrZ� � �  �� ���  � ' µ

+  



�Âc?_fdqh¡r;ÉMµ�¶Áµ;abhZi �1dq_fUX[Xr;ÉMµ�TGµ0Ê Õ! # �� ±�Ë�µ , ]�aE±Z_fUkU.hZ~XnuiZdfhZ®¸nEmM_ÑaEY\®NUÃÓ¤hZd½]�U�yÆ[\]�ab]�U
ab^K]�nNc?ab]�a³dfhÏY,U.~X^ZY\Y,UXh�]ÃhKUX^ZY,aE_MhZU�]l¼;nEY,e�[º¼6df],WÏ[,df®Nc?nEdqi²iZdq[\~XY\dqc´dqh¤aEh�],[Xµ � I�M @:>-l
,�OQc&Y7MNGT>-GSETOQPsr¤� � � �"+�� �# �� µ

��U.Y�aEh�],nNhZdq[.r , µ Zµ(aEhZi¸T=df[,±�n�aKr���µ Zµ7�µ�Ê Õ! # (' Ë�µgÄ(Y�abhZ[,_qab]�dfnNh¡r=Y,nE]�ab]�dfnNh¡r(aEhZi¾[,~XaE_qU
dfh�|EabY,dÑabh�]�°¤ap],]�U.Y,hºY\UX~.nN®NhZd½]�dqnEh?±��´WZdq®EW�ylnNY\iZUXY�hZU.^ZY�aE_�hZU�]l¼;nNY\e�[»aEhZiºc´nNc´UXh�]�~X_Ñab[¿y
[\dfÓ¤U.Y,[.µ�&��	�
� � @:>APVU�>]BLGSETOQPVU OQP � I�M @:>-l � ILGHh0OQ@ik�U�r � � ' � Õ � ' + Õ µ

�GdqhZe�^Z[.rKÍ�µIÊ Õ! # # Ë�µ¡Í%°Z°ZY,n¯Ç�dqc?ab],dqnNh]�WKUXnNY¿�?nbm¡]�WZU%`)T �²c?nuiZU._�dfh?hKUX^ZY,aE_IhKU.]l¼�nNY,e�[Xµ
� BLGT> � M c4I�@iETBC>Nrs� � Õ � � � Õ! +�µ

��nE®N®NdqnKr�Ä1µsÊ Õ! # �uË�µsÍ ]�WZU.nNY\�8nEm£WKnS¼Å]�WZU6±ZY,aEdqh3c´dq®NW�]Ì¼�nNY\e�µIjlh�,�OAl_\ � Y7@^EXP � �&>A@)!KOQ@
� n c&YZO UiES> OQP���MZ>AP7GSEHGT>-GHE �QI � ETOAl O(�Qnbr»|NnN_f^Zc´U +#+�r0°¤aE®NU.[Ã�  # �  KÕ �Kr%É;nN_fi , °ZY\dqhZ®
. aEY,±�nNY6T=aE±�nNY�ap]�nNY¿� �GY,U.[,[XrIÉ;nN_fi , °ZY,dfhZ® . aEY\±InEYXr � �µ

��nE®N®NdqnKr�Ä1µGabhZiÅ��dfY,nN[\dCrGt;µ»Ê Õ! # �EauË�µ �%U.]l¼�nNY\eu[3monNY3aE°K°ZY,n¯Ç�dqc?ab]�dfnNh$aEhKi9_fU¯aEY\hZdqhK®Zµ
�j@�O BKIKIC\AEXP � U O:d GHDNI�& �	�	��rs�E� � Õ ��� Õ � Õ �  ��µ

��nE®N®NdqnKrVÄ1µ7abhZiÎ�1dqY\nN[,d rVt;µ�Ê Õ! # �b±IË�µ´x6UX®N^Z_qaEY,dfÔ¯ab],dqnNh�aE_q®EnNY,d½]�WZc´[MmonNY1_fU¯aEY\hZdqhZ®º],W¤ab]
abY,U1U�1�^Zd½|baE_qU.h�]6],n´c¨^Z_f],dq_Ña¯�EUXYwhZU�]l¼;nEY,e�[Xµ � B�ETI�PRBKIXr ' ��� �  �b�S�  � ' µ

��nE_q_Ñab~�e�r Zµp}MµKÊ Õ! # KÕ Ë�µ�Ä»WZU;dfhZiZ^Z~�]�dfnNh�nbm¤iK�uh¤aEc´dq~XaE_�Y,UX~.nN®NhZdfÔXU.Y,[Xµ � >]B�DFEXPRI � IC>A@iP(EXP �Er
� � '#' ��� ' + ' µ

��nE^Z®NU.]Xr£Í�µ£aEhKi , U �\hZn�¼6[,e�dCr¡Ä1µ Zµ(Ê Õ! " ��Ë�µ , °Zab]�dqaE_¡]�Y,aEhZ[\monEY,c?ab]�dfnNhZ[6dqhk]�WZU�°¤aEY,dfU.]�aE_
~.nNY\],U�Ç�^K[,dqhK®?±¤ab[,dq[wmo^KhZ~.],dqnNhZ[.µ �NOQMN@iP >-l O:d ,�O(�QP(EHGHE �QI� I�M @�O ULB�ETI�PRBKIXr  � '#'#' � ' � ��µ

�G[�aE_½]�df[Xru�8µfr �ÌabY,esr¤ÉMµ . µ½rZabhZi . nNhZ®Zr Zµ�Ê Õ! �E�uË�µ . dq®NWKUXYGnNY,iKUXYwab[,[,nu~Xdqab]�d½|NU6c´UXc´nNY,dfUX[
abhZik],WZUXdfY»nN°K],dq~¯ab_£dqc´°Z_fUXc´UXh�]�ab],dqnNhK[Xµ � I�M @�>-l � ILGHh0OQ@^k�U�r Õ � Õ �  � Õ ��� µ

x6UX±�nE]�dfUXYXrbÄ1µ"�7µNaEhZi3�ÂY\nN^Z_fUXÔEr ZµZÊ Õ! # ��Ë�µ , df®Nc?a6|u[�°Zdu°ZY,nE°IU.Y\]�dfUX[Ìnbms[,°ZdfeudfhZ®ÂhZU.^ZY,nEhZ[Xµ
jlh `�nNÔXU.YXrÂ`¾µfr , c´nN_qU.hZ[,e��Nr��7µfr0Ä7nE^ZY,U�]�ÔXe��Er1�8µfr�#G_qc?aEh¡r Zµ½r%aEhZiÏ¶¾UXdq®EUXhZi¡r0Í¨µ½r
U.iZdf],nNY,[.r �j@�O BKIKIC\AEXP � U*O:d GSDNI � � � /�,�OQP(PRIKBLGHETOQP(E U^G ��O�\]ILl U � M cgc4I�@ � B�DNO OAl r£°ZaE®NUX[
� � Õ �Kr�#GY\_q±¤aE^Kc�r . dq_f_q[\i¤aE_qUbr/� Zµ

x6UXiZiZdfhZ®Zr �'µ Zµfr �1n�¼;aE_q~.Ô.�uesruÍ�µfruaEhKi?�Ân�¼6hZ[.r�Ä1µ¤Ê Õ& # �� Ë�µ�É;nNhZ[\],Y,^Z~�]�d½|NU0WZdq®NWKUXY¿yÆnNY,iKUXY
hKU.]l¼�nNY,e�aE_f®NnNY\df]�WKc ],W¤ab]6dq[»°�nN_½��hKnNc?dqaE_s]�dqc´UEµ � I�M @:>-l � ILGHh0OQ@ik�U�r � �  " ��� Õ � Õ �Kµ

x6dqhZ®Zr=`¾µGÊ Õ! # � Ë�µ¨T=UXaEY,hKdqhZ®�[,U 1�^ZUXh�]�dqaE_�]�aE[\e�['±���dfhZ~XY\UXc´UXh�]�ab_q_f��aEiZiKdqhZ®�WZdf®NWZUXY1nEY¿y
iKUXY,[.µ?jlh . abhZ[,nNh£r , µ Zµ½r�É;nS¼;aEh¡r Zµ(�8µfr=abhZi$�1dq_fUX[XrVÉMµ7T�µ½r=UXiZd½]�nNY\[Xr � \ � >APRBKI^U[EXP
� I�M @�>-l &KP d�OQ@^c�>-GHETOQP �j@�O BKI^UKUiEXP � � n U^GJI�c[U��Nr�°ZaE®NUX[ ÕNÕ +¯� Õ�'#' rs`�nNY,®�abh%��aE^Kmoc?aEhZh
�G^Z±K_qdq[\WZUXY\[Xr , abh�`)ap]�UXnKrsÉ;Í¨µ

x6nN[,U.hu±K_Ñab]\]¯rÌt�µ�Ê Õ! +E��Ë�µºÄ»WZU �GUXY,~.UX°K],Y,nNh �Í °ZY\nN±¤aE±Kdq_qdf[\],dq~8c´n�iKUX_ÌmonNY'dqhKmonEY,c?ab]�dfnNh
[¿]�nNY,aE®NU�aEhKi�nNY\®�aEhZdfÔ¯ab],dqnNhgdqhÃ]�WZU�±ZY,aEdqh£µ �jUin-B�DNOAl O(�QETBC>-l � I	� ETI�hGr � + � � � � �u���E�Kµ

� �



x6nS�ErZÍ¨µZaEhZik`�^Ze�WZnN°ZaEiZW���a¯�Nr , µVÊ Õ! # ��Ë�µ�jÆ],UXY,ab]�d½|NU1®NU.hZUXY,ab]�dfnNhÃnEm(WZdq®EWZUXYzylnNY\iZUXYwhKU.]�[
dfh�°�nN_f�uhZnEc?dqaE_¡]�dfc?U'^Z[,dfhZ®º_fdqhZUXaEY%°KY,nN®NY,aEc´c?dfhZ®Zµ(& �	�	� � @:>APVU�>]BLGSETOQPVU[OQP � I�M @:>-l
� ILGHh0OQ@^k�U�rZ� � �N� ' �u� Õ!' µ

x6^Zc?U._qW¤abY\]¯rw�8µ #6µ½r . dqh�]�nEh¡r0�3µ #6µfr0aEhKi `�~�É;_fUX_f_ÑaEhZi£r Zµ;T�µ%Ê Õ! � � auË�µ Í ®EUXhZU.Y�aE_
moY,aEc´U.¼�nNY,e�monEY'°ZaEY�aE_f_qU._�iZdf[\]�Y\dq±Z^�]�UXi³°ZY\n�~.UX[,[\dqhZ®Kµ?jlh¸x0^Zc´UX_fW¤aEY¿]¯r=�8µ�#6µ=aEhZi¸`�~�y
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