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VXWRY,Z*[�\	]^`_!acbedgfhY,Z*[�d	i,jkZ*Z�lnmRopi�qrmPfhd
sCthjrug[,fhdv^Hqk[�dwfxthj

yvqkznz@jktxf|{e[tx[<i}Wn[,t}i}Wn[~m@�6�����S��_�^Hqrt}i}W��k�k�P�_��k��zSqr�k[<d

�����,�����n�r����� lnZ*[�txj�lRdCqr�p�kj�txo�fxWnZ�d�qrmR{�fx[<i}Wnmno��Pln[�d���j�t�j�zefxopZ�qr�ez@[,tx��jkthZ�qrmRi,[�jk�@qrm��g�F�F�������e�p�k�¡ $¢¤£ � WSq¦¥k[
§ [�[,m¨opmc¥k[<dgfho��Pq�fx[<{ § bKtx[<dw[<qrt}i}Wn[,t}d���VXWn[�dx[�qk����jktho©fhWnZ�dªZ�qr«k[�lSdw[¬jk�	[,o�fxWn[�t�z@j��[�t�i�j�m�fhtxj��Cjkt(sF®	¯±°�znWcbedwo�i,qk�
�pq¦b�[,t³²Xt}q�fx[�i�jkmPfhtxj��¡°�o´� [���µ�q�{nqrzefho�¥�[�dx[,�p[�i³fho�j�mHjr�¡sF®v¯¶t}q�fh[�d}²Xjkt § jkfxWHfhj8q�i}Wno�[�¥k[�Z�qr·copZ�lRZ�fhWntxj�ln�kWRznlef¸�p[,¥�[,��d
��jkt�fxWn[¹mn[,fg�j�tx«*q�fXZ*o�mnopZ�lRZºzSj�»[,t»i�jkmSdwlnZ*zefho�j�m § b(fxWn[¹Z*j § op��[{e[�¥Po�i�[<d,�6®vj�»[,¥�[,t�Z(jPdgf»jr�¼fhWn[�dx[vfh[�i}WnmRop�Pln[<d
qrth[�mRjkme½¾i�jcjkz@[,t}q�fho�¥�[ § b�{e[,¿Rmno�fxopjkmÀ°�o´� [k�pµ¼fxWR[,bDqrfwfh[,Z*zeffxjHZ�q�·eopZ*o�Á�[*qkmDopmR{eop¥cop{nlRqr�Cmnje{e[�Â dz@[,tx��jkthZ�qrmRi,[(qkmR{
mnjrf	fhWn[ªj�¥k[�thqk���@mn[,fg�j�tx«�z@[,tx��jkthZ�qrmRi,[<²³�
�¾mfhWnopd¤tx[�zSj�twf<µ�»[FqrmSqr�pbcdx[Ci�jcjkz@[,t}q�fho�¥�[CqrmR{mnj�me½¾i�jcjkz@[,t}q�fho�¥�[�t}q�fh[FqrmR{¹z@j��[�t¤i�j�m�fhtxj�� § qkdx[�{¹j�mqkmª[�·eznth[�dhdwopjkm

��jkt�fxWn[|fxWnthjklR�kWnznlnf�jr�¤q�mnje{e[|opm8qkm¬�k���n�����	 $¢¤£ � fhWRq�f»lRdw[<dFfhWn[¸Ã¸o�dgfhtxo § lefh[�{�\�jcj�th{eopmRqrfxopjkm�ÄnlnmSi³fxopjkmK°:Ãª\»ÄC²
	o©fhWÅqkm>y6VvaRÆk\»VvaK��t}qrZ*[¬[,·ni}WRqrmn��[k�M K[8��jkthZ�ln��q�fh[�qMzRq¦b�jrÇÅ��lnmRi³fho�j�mÅi,jkZ*znthopdxo�mR�Mjr�	fhWn[¬fhWntxj�ln�kWRznlef(qkmR{
i�jPdgf}d¸th[,��q�fh[�{�fhj�zSj�»[,ti�j�mRdwlRZ(znfxopjkm�jk��q8Z(j § op��[(mnje{e[k��VXWn[*zRq¦bkjkÇD��lnmSi³fxopjkmKo�d¸j�zefxopZ*o�Á�[�{KqrmR{Di��pj�dx[�{���j�txZ
[�·eznth[�dhdwopjkmSd¹��jktªfhWn[¬jkznfxopZ*qk�¡sF®v¯�thqrfx[¬qktx[*j § fhqropmn[<{��8�¾mKfhWn[�i�jcj�zS[�thqrfxop¥k[�qrznzRtxjPqki}W�»[¬dx[,[,«�fxjMj § fhqko�mKfhWn[
jkzefho�Z�qk�nthqrfx[<dClnmR{e[�tCfg»j�{eo©Ç#[,th[,mPf�dhi�[�mRqrthopj�d¤È�É*Ê�Ë�Ì¾É�ÍÏÎÐ�Ê�ÍÏÑCt}q�fh[vqrmR{�ÒkÓ�Ô�ÕhÊ�Ó@É(ÖeÓØ×ÙÍÏÑhÊ�×¾ÚFqr�p�pjci�q�fho�j�m¼�¤�¾m*fhWn[vmnj�me½
i�jcjkz@[,t}q�fho�¥�[X��qrZ*[vqkznznthj�qki}W(»[vi�jkmSdwo�{e[,t¡jkmn�pb�É(ÖeÓØ×´ÍÏÑxÊ�×¾ÚCqr�p�pjci�q�fho�j�m¼�C]¸lRtFZ�qropm*i,jkmPfxtho § lefxopjkm*o�dCfhWRq�f¡»[	j § fhqropm
[�·ezn�popi,o©f¹[�·eznth[�dhdwopjkmSdX��jkt¸fxWn[�jkzefho�Z�qk��sF®v¯¶t}q�fh[�	Wno�i}WMopmHfxlnthm�i�qrm § [�lRdx[�{Hfxj8i,jkZ*znlefh[�[,·czR��o�i�o�f¸[,·czRtx[<dxdxo�j�mRd
��jktCfhWn[	fhWntxj�ln�kWRznlef��� K[|i�j�mRdwo�{e[�tFjkzefho�Z*opÁ�qrfxopjkm*znthj § �p[,Z�d6��j�t § jkfxW*¿RmRo©fh[vmclnZ § [,tFjk��mnje{e[�dCÛHqkmR{���jktCfhWn[v�po�Z*o�f
ÛHÜÞÝÀ�¡acopmn����[ªmnje{e[¹fhWntxj�ln�kWRznlefhd	i,jkthtx[<dwz@jkmS{eo�mR��fhj�fhWn[ªjkznfxopZ*qk�¤sF®v¯~thqrfx[�d	qktx[mclnZ*[,tho�i,qr�p�pb¬dgfhlR{eop[�{�qrmR{�o�f
opd|j § dx[,th¥k[<{�fhWRq�f|mR[�fg»jkth«¬zS[�tw��j�txZ�qkmRi�[ªopm�fxWn[�i,jcjkz@[,t}q�fxop¥k[ªdhi�[�mRqrtho�j*o�d|dxlnz@[,tho�j�tXfxWRqkmHo�m�fxWR[�mnjkmn½ßi,jPj�zS[�thqrfxop¥k[
dxi,[,mRqktxopjR�
àHáPâ#ãxä�å ��æ���� �k�P�e�p�k��µPsF®v¯�t}q�fx[�µezSj�»[,t<µei�j�m�fhtxj��Ùµc $¢�£ � µSZ*jc{n[,�p��opmn�
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�
	 ���� 	 � Ã¸[�mnj�Z § th[,le·0qr�p�kj�txo�fxWnZ*[<dª[�f�fh[�i}WnmRop�Pln[<d�z@jklnt��pqHz@[,tx��jkthZ�qrmRi,[�jkzefho�Z�qk��[�{¼Â lnm> $¢¤£ � �g�F�F�
�����n�����¸j�m�f��,f����,fxlR{no��<d,�	\�[�d|qk����jktho©fhWnZ*[�dXdx[�dw[�tx¥�[,mPfv{elMi�j�mPfxt��k�p[{n[ªznlno�dxdhqrmRi,[ªjklH{elMi,jkmPfxt��k�p[ª{e[�{�� § o©f¹sF®	¯
°Ùi�j�lRi}Wn[�znWcbedwo��Pln[<²*°Ùir� ½��r½ß{¼��i}Wnj�o©·0qk{nqkzefhqrfxo��X{n[�d�{�� § o�fhd�s¡®	¯²�µ6jkl�{e[�d�{e[,le·0z@jklnt�Z�qr·copZ*opdx[,t���[�{�� § o�f�z@jklnt
�p[�t���dx[�qkl�[,mMZ*opmno�Z*o�dxqkmPf¸��q�i�j�mRdxjkZ*Z�q�fxopjkmM{¼Â ��mn[,th�kop[�{e[<d|{eo�dwz@j�dxo�fxo��:d|Z*j § o��p[�d��\�[�zS[�mR{nqrmPf<µ@��q�zn�plnzRqktwf{e[�i,[�d
fh[�i}WnmRop�Pln[<d¹dxjkmPf¹mnjkme½¾i�jcj�z���thqrfxop¥k[�d|zRqrt{��,¿Rmno�fxopjkm °:ir� ½���½¾{��ª[,�p��[<d¹[�dhdxq¦b�[,mPf¸{e[(Z�q�·eo�Z*o�dw[�t¸��q8zS[�tw��j�txZ�qrmSi�[�{¼Â lnm
mRjP[�lR{8o�mR{no�¥co�{eln[,��[�f	zRq�dX�pq*z@[,tx��jkthZ�qrmRi,[¸����j § qr�p[¹{nl�t���dx[�qklS²³�
Ã¸qkmRdªi�[,f�qrtxfxo�i��p[kµ¼mnj�lRdªqrmSqr�pbcdxjkmSd|�p[�i�jkmPfht�����[*{e[�{�� § o©f�[,fª{n[(zRlnopdhdhqrmRi,[*i,jcjkz��,t}q�fxo��¡[,fmRjkmD½ßi,jPj�z���thqrfxo���[�m

mRjklRd § qkdhqrmPf¸dxlnt¹lnmn[([�·eznth[�dhdwopjkm�z@jklnt¹�p[({�� § o�f{�Â lnmDmnjc[,lR{M{RqrmRd¸lnm� $¢�£ � �k�P�e�p�k���Plno6[,Z*zn�pjkop[���q���j�mRi³fho�j�m
Â Ã¸opdwfxtho § lefx[<{Å\�jcjkt}{eo�mSq�fxopjkm¨ÄRlnmRi�fxopjkm¼ÂX°:Ãª\»ÄC²�q¦¥�[�i*lnm��<i}WRqrmR�k[¬{�Â qrthZ�q�fxlRtx[�{n[8y6VvaRÆk\»Vva�� � j�lRd���jkthZ�ln�pjkmRd
lRmn[���j�mRi³fho�j�m {e[0znthjr¿Rf�i�j�Z*zSj�twf}qrmPf��p[0{�� § o�fH[�f���[<d�i�j��nfhd���o���d �Å�pq i�j�mRdxjkZ*Z�q�fxopjkm${¼Â ��mn[,th�kop[K{¼Â lnm mnjc[,lS{
Z*j § o��p[k�6¢¤qª��jkmRi�fxopjkm¬{e[vzRtxjk¿nf¡[�dwf¡j�zefxopZ*opd��,[v[,f»{e[<dF[,·czRtx[<dxdxo�j�mRd6[�·ezn�po�i�o�fx[�d¡zSj�lnt¡�p[|{�� § o�f�jkznfxopZ*qk�S{e[¸sF®	¯ dwj�m�f
j § fx[�mcln[�d��D�Cm qrznzRtxjei}Wn[�i,jcjkz��,t}q�fxop¥k[�µ�mRjklRd(i}Wn[,t}i}Wnj�mRd��Mj § fx[�mnopt��p[�d�{�� § o�fhd(j�zefxopZ�qrle·¨{nqkmRd�{e[�le·>dhi��,mSqrtho�jPd
{no©Ç!�,th[,mPfhd|ÈM{�� § o©f}d#"�$,ÖeÍÏ×¾Ê�Õ�Ó�Ú&%*É�Ê,Ë�Ì¾É�ÍÏÎ�[�f*É(ÖeÓØ×ÙÍÏÌ(')"<Õ�ÍÏ×»ÒkÓ�ÔPÕxÊrÓØ�*Ã¸qkmRd¹�ÙÂ qrznzRtxjei}Wn[({e[¹ug[,lKmnjkme½¾i�jcj�z���thqrfxo��gµ@mRjklRd
i,jkmRdxo�{��,thjkmRd�dw[�ln��[�Z*[,mPf(�p[8dhi���mRqrthopj¨É�ÖeÓ©×ÙÍÏÌ(')"<Õ�ÍÏ×Ù� � jkfxth[8i,jkmPfxtho § lefxopjkm¨zRtxopmRi�opzRqk��[8[�dwf(�Pln[�mRjklRd�j § fh[,mnj�mRd({e[�d
[,·ezntx[<dxdxopjkmRd	[,·ezn��o�i�o�fx[<d|z@jklRt¸�p[({�� § o�f¹j�zefxopZ�qr�6{e[�s¡®	¯ �Plno�z@[,lR¥k[,mPf+*�fxth[,����qk��[�Z([�mPf¸[,Z*zn�pj�b���[�d|zSj�lnt¹i�qr��i�ln�p[,t
{n[�dv[,·ezntx[<dxdxopjkmRd|[�·ezn�popi,o©fh[�dvz@jklRt¸�p[�{�� § o�f�� � jklRd¹i�j�mRdxop{���txj�mRdv{e[<dvznthj § ��Y�Z([<d|{�Â jkznfxopZ(o�dhq�fxopjkm�zSj�lnt|lnmDmnjkZ § th[
¿Smno¡{e[*mnjc[,lS{ndÛÅqko�mRdxoF�Pln[�z@jklntª�p[�i,qkdÛÅÜ!Ý$��¢¼[<dª{�� § o�fhdª{¼Â lnm0mnjc[�lR{Klnmno���lR[*i,jkthtx[<dwz@jkmS{nqrmPf¹qkle·D{�� § o�fhd
j�zefxopZ�qrle·H{e[(sF®	¯ dwj�m�f¹mclnZ-�,thop�Pln[�Z([�mPf.��fhlR{eo��,[�d|[�f¹mnjklRd|j § dx[,th¥kj�mRdv�Pln[���q¬z@[,tx��jkthZ�qrmRi,[�{elMt���dx[�qkl�{RqrmRd¸��[
dhi���mRqrthopj(i,jPj�z���thqrfxo���[<dgfvdxlnz���txop[,lRtx[/�(�pq(z@[,tx��jkthZ�qrmRi,[{RqrmRdX�p[ªdxi0�,mRqktxopj�mRjkme½¾i�jcjkz��,t}q�fho©�g�
1�å �<� ã ��2 	 ��� �k�P�e�p�k��µPsF®v¯�t}q�fx[�µezSj�»[,t<µei�j�m�fhtxj��Ùµc $¢�£ � µSZ*jc{n[,�p��opmn�
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^�j § o��p[�{n[,¥copi,[�d(qrmR{> Ào�th[,�p[�dhd���jei,qk�»qktx[<qHmn[,fg�j�tx«ed�°: $¢¤£ � d}² § qkdx[�{�j�m¨fxWR[8�g�F�¡�B�����e�p�k�¬fx[�i}WRmnjk�pjk��o�[<d�qrth[
§ [<i�j�Z(opmn��Z*jkth[�qrmS{�Z*jkth[�z@jkzRln�pqkt���VXWR[�fh[�i}WnmRjk�pjk�ko�i,qk��i}WRqk���p[,mR�k[���j�t¹fxWn[<dw[*{e[,¥co�i�[<d¸o�d¸fxj�qki}Wnop[,¥�[�Z�q�·eopZ�lnZ
fxWnthjklR�kWnznlnf���[�¥k[,��d�i,jkmRdwfxt}qropmn[�{ § bMfhWn[���opZ*o©fh[�{�q¦¥�qrop��q § �p[*zSj�»[,t�dxjklnt}i�[<dªqrmR{Kj�zS[�thqrfxopmn��znWcbcdxo�i,qr�F{Rq�fhq�t}q�fh[�d��
 ÀWnop��[�zSj�»[,t�opd��po�Z*o�fx[�{Å{eln[�fxjDfxWn[8��opZ*o©fh[�{>qkZ*jklnmPf�jk�vlefxop�popdhq § �p[ § q�fwfh[,thb0[,mn[�tx��bkµ6jkz@[,t}q�fho�mn��znWcbcdxo�i,qr�X{nqrfhq
thqrfx[<d�{e[�zS[�mR{¨j�m�fxWn[�{eo�Ç@[�tx[�mPf�Z*je{eln��q�fxopjkmÅqrmR{¨i}WSqrmnmn[��»i,je{eo�mR�Ddhi}Wn[,Z*[�d�lRdx[�{��0Änj�t�[,·eqkZ*zn��[�µ6fxWn[��k�P�e�p�k� §
sF®	¯�°:znWcbedwo�i,qk�S��q¦bk[�t}²Fzntxj�¥co�{e[�d��*sF®	¯~{nqrfhq�thqrfx[�d�t}qrmn��o�mn����txj�Z �|fhj8���^ § zRdXq�f»fxWn[��n� �� ®vÁ § qrmS{�qrmS{¬fhWn[
Wnop�kWe½¾dwz@[,[<{������e�p�k�<q	sF®	¯(µ�	Wno�i}W�WRq�d § [,[�m({n[,¥k[���j�zS[<{fxj¹[�·cfh[,mR{�fxWn[X�k�P�e�p�k�Fj�zS[�thqrfxopjkm�opm�fhWn[v�! ®|Á»lRmn��o�i�[�mRdx[�{
§ qrmS{�µnznthj�¥cop{e[<dX�(s¡®	¯B{nqrfhq(t}q�fx[<dXdgf}qrtxfxopmn�(��txj�Z#"(lnz�fxj�����^ § zSd,�
s�j�»[,tvi�j�mPfxthjk�¼qrmS{�s¡®	¯B{nqrfhq*t}q�fh[i,jkmPfxthjk�¼qktx[¹fg»j�i�[,mPfhthqk�¼Z*[�i}WRqkmnopdxZ�d»fxWRqrf|qrth[�i�tho©fhopi�qr��opmHqki}Wnop[,¥copmn��qrm

[%$¬i�op[,mPf���lnmRi³fho�j�mnopmn��jk�	q� $¢¤£ � �6s�j�»[,t(i�j�m�fhtxj��¡qrmS{0thqrfx[�i,jkmPfxthjk�»qrth[�qr��dwjH¥�[,thbDjk�Ïfx[�m¨lRdx[�{K��jkt�znthj�¥Po�{eopmn�
�PlRqr�po©fgb(jr�¤dx[,th¥copi,[�°'&¸jcan²FqkmR{ § jrfhW�qrth[vlRdx[���ln�S��jkt�j § f}qropmnopmn��qªt}qk{no�j�i}WSqrmnmn[��R	o�fxW�qª��j� § o�fX[,thtxj�tFthqrfx[�°)(X�Fy|²³�
�¾m$i�[����pln��qrt¬mn[,fg�j�tx«ed�µ¡¿R·c[<{ thqrfx[Mdx[,th¥Po�i�[<d�qrth[Hjr�Ïfh[,mÀznthjkz@j�dx[�{�µ»	Wn[�tx[Hz@j��[�t�i�j�mPfxthjk�	o�d¬lRdx[�{Åfxj>�klRqkthqkm�fh[,[
qKtx[<��lRo�th[�{ dwop�kmSqr�Xfxj�opmPfx[�tw��[�tx[�mRi�[�thqrfxopjÀ°Ùac�gy|²�µ�dx[,[�[k� �R��*p�k�kµv���eµ+�-,´� ®vj�»[,¥k[�t�µ¡zSj�»[,t�i�j�mPfxthjk�	o�d*mnjrf�q 'kÚ
Ð�Ê/.,×ßÔ¹dwfhqkmR{nqrt}{�opm��g�F�¡�Å�����e�p�k�<qPÆ § Æ¦�S���¾me�:qki�f�µcfxWR[¸j�zS[�thqrfxopmn��{eo�dgf}qrmRi,[¸jk���k�P�e�p�k�<qPÆ § Æ¦�{e[,¥co�i�[�d»{e[<i�th[�qkdx[�d�	o�fxW
o�mSi�th[�qkdx[�opmDfxWn[�sF®v¯ thqrfx[ § [�o�mn��lRdx[�{��(VXWclRdqk{n{eo�fxopjkmSqr�6zSj�»[,tªi,jkmPfxthjk��opd¹th[��Plnoptx[<{��(]¸mn�pbM�k�P�e�p�k��WM	Wno�i}W�o�d
§ [�o�mR�¬{e[,¥�[,�pjkz@[�{�qkd	qrm�[�·cfh[,mRdxo�j�m8jk�6�����n������qªopmRi��plR{e[<dvV�thqkmRdwZ*o�dxdxopjkm8s�j�»[,t|\�jkmPfhtxj��6°ÙV	s�\X²³�
�¾mKfxWRopdth[,z@jktxf�µ¼»[�qrmRqk��bedx[�.}Ô<Ô0�nÚ�ÑhÊ�×´Í��¦ÚªqkmR{ Î@ÔrÎRÌ1.}Ô�Ô��eÚ,ÑxÊr×ÙÍ���Úz@j��[�tqkmR{Dthqrfx[*i�jkmPfhtxj���opm�qrmK�g�F�F� �k�P�e�p�k�

 $¢¤£ � [,mc¥co�thjkmRZ([�mPf��¬]¸lnt�qrmRqk��bedxopdo�d § q�dw[<{�j�m0q8fhWntxj�ln�kWRznlefª[�·eznth[�dhdwopjkmK{e[,thop¥k[�{Dopm2* �3,ß��VXWn[(fxWRtxj�ln�kWnzRlef
[�·eznth[�dhdwopjkmHWSqkd § [�[,m�¥�qk��o�{nq�fh[�{Hopm4* �k�-,6lSdwopmn��mSdh��dwopZ�ln��q�fho�j�mRd�°1* ���-,6opdqkmM[�·cfx[�mRdxo�j�mMjr�CfhWn[�»jkth«�o�m�* �3,C	Wno�i}W
o�mn½Ùfhlntxm8opd»qrm�[�·cfx[�mRdwopjkm�jr�¼fhWn[¸»jkth«(o�m5* �k�-,Ï²��6 D[i�j�mRdwo�{e[�t�j�zefxopZ*o�Á�o�mn��[,o�fxWn[�t»fxWn[¹qki}Wnop[,¥�[�{¬qk�k�kth[,�Pq�fh[»mR[�fg»jkth«
fxWnthjklR�kWnznlnf�°:i�jcj�zS[�thqrfxop¥k[�qrznznthj�q�i}WS²�jkt¬qrm opmR{eop¥cop{elSqr�vmnje{e[�Â d�q�i}Wnop[,¥k[<{¨fhWnthjkln��WnznlefM°�opm$qKmnjkmn½ßi,jPj�zS[�thqrfxop¥k[
dw[,fxlnz@² § b�qk{nqkzefxop¥k[���b*dx[,�p[�i³fho�mR��jkmR[|jr��fhWn[¸q¦¥�qko���q § �p[|sF®v¯~{nq�f}qªthqrfx[<d,���¾m¬fhWn[v��j�txZ�ln�pqrfxopjkm¬jk��fxWn[¸jkzefho�Z*opÁ�qrfxopjkm
znthj § �p[,Z�dC»[X��lntxfxWn[�tFfhqk«k[	opmPfxj�q�i,i�j�lnmPf¡qªi�jPdgfC��j�tFzSj�»[,t�i�jkmSdwlnZ*zefho�j�m¼���¾m�jklnt¡qkmRqr�pbedwo�d6»[	��jkthZ�ln��q�fh[vqzRq¦bkjkÇ
��lnmRi�fxopjkm56578��jkt|Û0lRdx[,t}d		Wno�i}WHo�d|i�j�Z*zntxo�dx[�{�jr�Fq�lefho��po�fgb8zRqktwf¸tx[�zntx[<dw[�mPfxopmn�(fxWn[�fxWnthjkln��Wnznlef|qkmR{Hq¬i,j�dwf|zRqrtxf
tx[��pqrfx[<{�fxj8zSj�»[,t|i,jkmRdxlnZ*zefho�j�m¼�¸�¾mMfxWn[(i�jcjkz@[,t}q�fho�¥�[�i,q�dw[ªfhWn[�����j § qr��zRq¦bkjkÇKi,jkZ*znthopdxo�mR�¬jr�CfhWn[�fhjrf}qr�¤mR[�fg»jkth«
fxWnthjklR�kWnznlnf¹qrmS{�fxjrf}qr��fxt}qrmRdxZ*opdhdxo�j�m�z@j�»[,t|i,j�dwfhdvjk�¡qr�p�¤Z*j § o��p[�mnje{e[<d|o�dvZ�qr·copZ*o�Á�[�{��|�¾mHfxWn[�mnjkmn½ßi,jPj�zS[�thqrfxop¥k[
��qkZ([�i�qkdx[kµn[<qki}W�zn��q¦bk[�tvdw[�[,«ed»fxj¬Z�qr·copZ*o�Á�[ªo©f}dvj�	m�zRq¦b�jrÇ6�¡VXWn[�i,jkthtx[<dwz@jkmR{no�mn��dxjk�plefxopjkmHi,jkmRi,[,zefvo�d	fhWn[,m�fhWn[
� q�dwW�[��Plnop��o § tho�lRZ��
(»b�Î@ÔrÎRÌ1.}Ô<Ô0�nÚ�ÑxÊr×ÙÍ���Ú¹»[�Z*[�qkm�Wn[�tx[�fxWRqrfª[�qki}W�mnje{e[(qrfwfh[,Z*zefhd¸fhj8lRdx[�fxWn[(fxt}qrmSdwZ*o�dxdxo�j�mHzRqrt}qrZ*[,fx[,t}d(°:sF®v¯

thqrfx[qrmR{¬fxt}qrmRdxZ*opdhdxo�j�m¬zSj�»[,t³² § b�	WRopi}W8o©fvi,qkm�Z�q�·eopZ*o�Á�[¸o�fhdXj�	m8zRq¦bkjkÇ0°:	Wnopi}W�i,qkm § [¹fxWn[»[,op�kWPfx[<{¬dwlRZ jr�
fxWn[�fxWnthjkln��Wnznlef|qkmR{�z@j��[�tvi�jkmSdwlnZ*zefho�j�mS²X	o�fxWnj�lef¸qkmPb�i�j�mRi�[�txm�jr�6fxWR[ªfxjkfhqr��qr�k��tx[���qrfx[¹mn[�fg»jkth«�fxWRtxj�ln�kWnzRlef
qrmR{*z@j�»[,t¡i,jkmRdxlnZ*zefxopjkm�jk��fxWn[|jrfxWR[,t¡Z*j § o��p[vmnje{e[<d,�CVXWn[|mnjrfho�j�m�jr��.}Ô�Ô��eÚ,ÑxÊ�×´Í���Ú¡Z*[<qrmRdFfxWRqrf»qªi�j�Z*Z(j�m�zRq¦bkjkÇ
°�	Wno�i}W¬i,qkm § [vfhqr«�[,m�qkdFfxWn[¸dwlnZ¶jr��zRq¦b�jrÇ�d6jr�¼qr�p�RZ*j § o��p[�d}²6o�dFZ�q�·eopZ*o�Á�[�{98�o©f»tx[�zntx[<dw[�mPfhd�fxWR[|�k�pj § qr�cfxWRtxj�ln�kWnzRlef
Z*o�mclRdXfhWn[ª�k�pj § qr�#[,mn[�tx��b¬i�jPdgf}d,�
�¾m�fxWn[Xi�jcj�zS[�thqrfxop¥k[�i,jkmPfxthjk�cqrmSqr�pbcdxo�d,µ¦»[»dx[,[�«¸fhj¸Z�qr·copZ*o�Á�[¡fhWn[XzRq¦bkjkÇ(	o�fxW�fg�j{eo�Ç@[�tx[�mPf6qkznznthj�qki}WR[�d����¾m�fhWn[

¿Rt}dgfvi,q�dw[�µc�[ªdx[,[,«¬fxj*j § f}qropm8qkm8j�zefxopZ�qr�#�:qroptvqkdhdxo���mnZ*[,mPf»jk��sF®v¯~thqrfx[<d,µc	o�fxWHq�É*Ê�ËkÌ¾É(ÍÏÎ�:Sq¦¥kj�t�µ�fxj�qr�p��mnje{e[<d
o�thth[�dxzS[<i³fxop¥k[*jk�¡fxWR[,opt�i}WRqrmRmn[,�Fi,jkmR{eo�fxopjkmSd,�M°ß]|�	i,jklnt}dx[kµ#fxWRopd�Z([<qrmRd¹fhWRq�f�q�i}WRqkmnmn[��F	o©fhW § qk{0i�j�mR{eo�fxopjkmRd	op�p�
WRq¦¥k[¹fhj(lSdw[��qrth�k[,tXz@j��[�t}²��6 D[fhWn[,m�znth[�dx[,mPfvq*��lR[,ln[�o�mn��Z*je{e[��#fxWRqrf|qr�p��j�vd»lRdXfhj¬i�j�Z(zRlefx[¹fxWR[ªzS[�tw��j�txZ�qrmSi�[
Z*[�qkdxlnth[�d»jr��o�mPfh[,th[�dwfXq�dxdxjei�o�q�fx[<{¬	o�fxW�{nq�f}q�fxt}qrmRdw��[,t}d<;�[�·ez@[�i�fx[�{�fxt}qrmSdg��[�t�fho�Z*[�qkmR{8dwfx[<qk{eb¬dwfhqrfx[znthj § q § op��o�fxop[�d��
�¾m�fhWn[dw[<i�jkmS{�qrzRzntxjPqki}W¼µ�	Wno�i}W�»[¹i�qr�p�SfhWn[ªÒrÓ�ÔPÕhÊ�Ó¼É(ÖeÓØ×´ÍÏÑxÊ�×¾Ú»qrznznthj�q�i}W¼µP�[¹qr�p��j�À[<qki}W�mRjc{n[|fhj�lRdx[q�{eo�Ç#[,th[,mPf
sF®	¯Bthqrfx[�qrmS{�dx[,[�«¬fhj�j § f}qropm8fhWn[ªjkznfxopZ*qk�¼t}q�fx[��j�tv[�q�i}W8mRjc{n[k�¡�¾m�fhWnopd¸i,q�dw[�µefxWn[ªj�zefxopZ�qr�¤s¡®	¯Bt}q�fh[lRdw[<{ § b
[�q�i}W8mnje{e[ª	op�p�¼{e[,z@[,mR{�j�m8o�fhd|i}WRqrmnmR[,�¼i�j�mR{eo�fxopjkmRd��C�¾m�qk{n{eo�fxopjkm�fhj�¿Smno©fh[�mclnZ § [,t	jk��mRjc{n[�d�µe�[ªqr��dxj*dwfxlS{eb¬fhWn[
qkdxbcZ(znfxjrfhopi¹th[,��o�Z*[o�m�	Wno�i}W8fxWn[�tx[ªqrth[ªq(�pqktx��[¸mclnZ § [�tvjr��mnje{e[�d��
�¾mKfxWR[�mnjkme½¾i�jcj�zS[�thqrfxop¥k[*i,qkdx[kµ¼fxWn[���j�qr�6o�dfxj�Z�q�·eopZ*o�Á�[*fxWn[�opmR{eop¥cop{elSqr�CzRq¦b�jrÇ¨jr�»[�q�i}WDmnje{e[����ßf�WRqkd § [�[,m

dwWRj�	m § b¬V�qkm8[,fvqr�´��opm=*��¦�3,�fxWRqrf	o�m�q�mRjkme½¾i�jcjkz@[,t}q�fho�¥�[|dx[�fwfho�mR�(lRmR{e[,tvÃª\»Ä$°Ùdw[�[¸mn[,·cfXzSqrt}qr�kt}qrzRWS²³µPo�mS{eo�¥co�{elRqk�
mnje{e[�d�Z�q¦b0o�mPfx[�mPfxopjkmRqk���pbKfxt}qrmRdxZ*o©f*q�f*��j�»[,t�{Rq�fhq�thqrfx[<d�dxjDq�d�fhjDqki}WRo�[�¥k[�q�Wno���Wn[,t�fxWRtxj�ln�kWnzRlef�µ § lnf*qrf�fhWn[
[�·ez@[,mRdx[�jk��q8tx[<{elRi�[<{Mj�¥�[,t}qr�p��fxWnthjklR�kWnznlnf��(]¸lntqrmSqr�pbcdxo�d|opmMfhWnopd¹th[,z@jktxfi,jkme¿StxZ�d|fxWRqrf¹opmKq�mnjkmn½ßi,jPj�zS[�thqrfxop¥k[
dw[,fwfho�mn��jkzefho�Z*opÁ,opmn��qkm�o�mR{no�¥co�{elRqr�@mnje{e[�Â d�zS[�tw��j�txZ�qkmRi�[vi�qrm¬i,qklRdx[vj�¥k[�thqk���emn[,fg�j�tx«(z@[,tx��jkthZ*qkmRi�[Xfhj�dxleÇ@[�t�	WR[,m
i�j�Z(zSqrth[�{ªfhjªq¸i,jPj�zS[�thqrfxop¥k[»dw[,fwfxopmn�S���¾mR{n[,[�{�fhWn[	Ã\»ÄHzRtxjkfxjei�j��cq�d�o©fFo�dC{e[�¿Smn[�{�fxje{nq¦b�{ejc[<d6mnjrfC�kop¥k[Xqrm�jkzefho�Z�qk�
zS[�tw��j�txZ�qkmRi�[	opm¬qªmnj�me½ßi,jcjkz@[,t}q�fxop¥k[Xdx[�fwfho�mR��qrmR{�i�qrm § [|opZ(zRtxj�¥�[�{�fxj�q�i}Wno�[�¥k[	Wnop�kWR[,tFj�¥�[,t}qr�p�emn[�fg»jkth«�[%$¬i,o�[�mRi�b��
]¸lntZ�qropmDi�j�mPfxtho § lnfxopjkmMopm�fhWno�d¸th[,z@jktxfopd¸fxWSq�f�[(j § f}qropm�[,·czR��o�i�o�f¹[,·ezntx[<dxdxopjkmRd(°�j�t¹dx[�fjr�»[��PlRq�fho�j�mRd|fxWRqrfi�qrm
§ [8dwj���¥�[�{DmPlRZ([�txo�i,qk���pbMopm0fxWn[¬i�qkdx[�jr�XÛÀÜ!ÝÅ²¹��j�tªfxWn[�j�zefxopZ�qr�¡s¡®	¯ t}q�fh[k��VXWR[�dx[�[�·ezn�popi,o©f�[,·ezntx[<dxdxopjkmRdqrth[
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fhWn[,m�lRdw[<{*fxj�i,qr��i�lR�pqrfx[v[,·czR��o�i�o�f�fhWnthjkln��Wnznlef¡¥�qk��ln[<dCfhj�op���plRdwfxt}q�fx[vfxWn[¹o�mR[%$¬i�op[,mRi,b�jk�¤Ã\»ÄKopm8qªmRjkme½¾i�jcjkz@[,t}q�fho�¥�[
dx[�fxfxopmn�R�
VXWn[,th[ªqrth[|fg»j�{eo�Ç@[�tx[�m�f	Z*[�{no�lnZ qki�i�[�dhdXi�j�m�fhtxj��C°Ù^H£|\X²»znthjrfhjei�jk��d�fxWRqrf	WRq¦¥k[ § [�[,mHdxzS[<i�o�¿R[�{8��jkt»fhWn[ª�g�F�F�

�����n������i�jkZ*zn�po�qrmPf{n[,¥copi,[�d���]¸mn[�o�d¸fxWn[*i�j�m�fh[,mPfxopjkmn½ § q�dw[<{MÃ¸opdwfxtho § lefx[<{K\�jcjkt}{eopmRq�fho�j�m�ÄnlnmSi³fxopjkm °:Ãª\»ÄC²|zRtxjkfxjr½
i,jk�´µ�	WRopi}W8opd�Z�qrmR{nqrfxj�txb���jktXqr�p�S�g�¡�F�Å�����n�����v{e[,¥co�i�[�d»qrmS{*fxWn[¹jrfhWn[,t»o�d¡fhWn[|z@jk�p�po�mn�k½ § qkdx[�{¬s�jkopmPf	\�jcjkt}{eopmRq�fho�j�m
ÄRlnmRi�fxopjkm0°:s�\»ÄC²»znthjrfhjci,jk�´µc	Wnopi}W�o�dXjkzefho�j�mRqr�´�6�¾m�Ãª\»Ä»µn	Wno�i}W8WRq�d § [�[,mH{e[,thop¥k[�{¬��txj�Z fxWn[�\XaR^H£¹Æ�\»£ zRtxjkfxjr½
i,jk�´µki�j�mPfx[,mS{eo�mR�ªmnje{e[�dCqrfwfx[�Z*zefFfxj�dxWRqktx[	i}WRqkmnmn[,�eth[�dxjklRthi,[�d § b��kj�o�mR�¸opmPfxjªt}qrmR{ej�Z*��b�i}WRj�dx[,mMÕxÊ�.��¦ÌwÔ���{nlnthqrfxopjkmRd
°:o�mKlnmno�fhdjk�|×´ÍÏÉ*Ú,Ì�%³Ó�Ô�× %w² § [���j�tx[*i,qktxthbco�mR��jklnfªq�fxt}qrmSdwZ*o�dxdxo�j�m¼��Ãª\»Ä${ejc[�dmnjkf¹th[��Plnopth[�fhWn[*zntx[<dw[�mRi�[�jr�Xq8i,[,me½
fhthqk��i}WRqkmnmn[��©½ßtx[<dwj�lnt}i�[ªqr�p��jei�q�fxopmn�¬qklefxWnj�txo�fgb�zSj�o�mPf¹qkmR{�Wn[�mRi�[(i,qrm § [�lSdw[<{Ho�m § jkfxWÅÊ)'�Ì��cÔ3.¹qrmR{0ÍÏÎ<Ð}ÑxÊ %³×´Ñ³Ö .�×´ÖeÑxÚ
mR[�fg»jkth«cd��ª�¾m0s�\»Ä»µ¼qki,i,[�dhd¸fxj8fxWn[�i}WRqkmnmn[,�6th[�dxjklnt}i�[<d|o�di�[�m�fhthqk���pbMi�j�mPfxthjk�p��[<{ § b�fxWn[�£	i,i,[�dhds�j�o�mPf¬°:£¸s¡²qrmS{
WR[,mRi,[�s�\»ÄÅi�qrm § [ªlRdw[<{�jkmn�pb�opm0ÍÏÎ�Ð}ÑxÊ %³×ÙÑ³Ö .,×ÙÖeÑhÚ»mn[�fg»jkth«ed,�F�¾m�fhWnopd|tx[�zSj�twf<µejklnt¸qrmRqk��bedxopdXo�d § q�dw[<{�j�m8fhWn[�Ãª\»Ä
zRtxjkfxjei�j���fhWRq�fFlSdw[<d6fxWn[vy6VvaRÆ�\»Vva���thqkZ([<d § [,��jkth[	qrmcb�{nqrfhq¹fxt}qrmSdwZ*o�dxdxo�j�m�qrfwfx[�Z*zefhd��C�Ctx��jRµrj�lntF{eo�dxi,lRdhdwopjkm�fhqk«k[�d
opmPfxj�qki�i�j�lnmPf § jrfhW¨Ê�'�Ì��eÔ .|qrmR{DÍÏÎ�Ð}ÑhÊ %³×ÙÑ³Ö .,×´ÖeÑxÚ»mn[�fg»jkth«ed,�

����� ��������� ��!#"%$�&'
£|znzn�popi�q�fho�j�mÅjk�¸z@j��[�t*i,jkmPfxthjk�»opm  $¢�£ � dxbcdwfx[�Z�d(fxj0Z*o�mnopZ*o�Á�[�fxWn[Hth[��Plnoptx[<{¨z@j��[�t*o�mÅfxWn[0×´ÑxÊ�Î�%³É�ÍÏ×�É�Ô�'kÚ
qkmR{�qk{nqkzefxop¥k[�dx[,�p[�i�fxopjkmHjk�Cs¡®	¯�t}q�fh[�d	WRq�d § [,[�mMdgfhlR{eop[�{ § b8Z�qkmPb8tx[<dw[<qrt}i}Wn[,t}d��F�¾m *��3�-,¤fhWn[�qklefxWnj�thdvzntxj�zSjPdw[<{
q�thqrfx[�qk{nqkzefhqrfxopjkm>qk����jktho©fhWnZ�Èc£|lefxj�y|q�fx[�ÄRqk��� § q�i}« °Ù£|yvÄC²�fxWSq�f*»q�d�{e[<dwop�kmR[�{0fhjDj�zefxopZ*o�Á�[�fhWn[�qkznzn�popi�q�fho�j�m
fhWnthjkln��Wnznlef<���ßfªopdq8mnjkmn½ßi,jPj�zS[�thqrfxop¥k[(qr�p�kjktho�fxWnZ`opmD	Wno�i}WK[�qki}WDmnje{e[(o�m0q� $¢¤£ � qrfwfx[�Z*zefhd¹fhj�dx[,��¿SdxWn�pbHlRdw[
q8Wnop�kWn[�t¹fxt}qrmRdxZ*opdhdwopjkmDthqrfx[���£vmRjrfxWR[,tª»[,�p�©½ß«cmnj�	mMt}q�fx[*qk{Rqrzef}q�fxopjkmKqr�p�kj�txo�fxWnZ o�dªy	[<i�[,op¥k[�t § qkdx[�{K£vlefhj�y|q�fx[
°Ùy�(X£|y|²!*p�,� ,#	WnjPdw[¹�kjPqr�Ro�dXqr��dwj�fxj(jkzefho�Z*opÁ,[¸fxWn[qrznzR��o�i,qrfxopjkm�fhWntxj�ln�kWRznlef��6�ßfXopdXqk��qropm¬q�mnjkme½¾i�jcj�zS[�thqrfxop¥k[	t}q�fx[
i,jkmPfxthjk�#qr�p�kj�txo�fxWRZBopm8	WRopi}W8[�qki}W�mnje{e[¸lSdw[<d�j�mn[¹jr�¼fhWn[ªq¦¥¦qko���q § ��[	fhthqkmRdxZ(o�dhdwopjkm¬t}q�fh[�d»{e[,z@[,mS{eo�mR�(j�m¬fhWn[aeo���mRqr�
V�j � j�opdx[	yvq�fho�j¬°´a � y¸²Ci,qk�pi,ln�pqrfx[<{���thjkZ�fxWn[¸y�VvaSÆk\»Vva���thqkZ*[»[,·ni}WRqrmn��[k���¾m *��¦�3,´µkfxWn[¸qrlefhWnjkt}dC{e[,thop¥k[Xo�Z*znthj�¥k[<{
t}q�fh[ªi�jkmPfhtxj�� § qkdx[�{�qr�p�kj�txo�fxWRZ*d ;C£	{nqrznfxop¥k[�£|y|Ä>qrmS{�£	{Rqrzefho�¥�[�^�ln��fxo�y|q�fx[�yv[�fxthbD°Ù£¸^Hy|y|²³µS	Wnopi}WHqktx[ § q�dw[<{
j�m�fhWn[v£|y|Ä�qr�p�kj�txo�fxWRZ~qrmR{*qª^�ln��fxoRy|q�fx[	y	[,fxthb�Z*[�i}WRqkmno�dwZ��6£v�p�efxWn[<dw[	qk����jktho©fhWnZ�d�lSdw[	j�mn��b�sF®	¯$t}q�fh[Xi,jkmPfxthjk�
fhj�q�i}Wno�[�¥k[	Z�q�·eopZ�lnZ¶fhWntxj�ln�kWRznlef��p[,¥�[,��dF	o�fxWnj�lef	i�jkmSdwo�{e[,thopmn��qrmcb(zSjkfx[�m�fhopqk� § [,mR[�¿nf}d¡fhWRq�fXi,qkm § [¹qki}Wnop[,¥�[�{ § b
i,jkZ § o�mRo�mn��zSj�»[,t»i�j�m�fhtxj��Ù�Cacj�Z([¹jrfhWn[,tXdhi}Wn[,Z*[�d�WRq¦¥�[ § [�[,m8zntxj�zSjPdw[<{�opm *p���-,¼qrmS{ *��)(�,#	Wno�i}W�opmRi�j�txz@jkt}q�fh[vjkmn�pb
z@j�»[,t�i,jkmPfxthjk�S	o©fhWnjklnf»i�j�mRdxop{e[�txopmn�ªfhWn[¹op{e[<qªjr��qrm�jkznfxopZ*qk�@s¡®	¯ thqrfx[|dx[,�p[�i�fxopjkm¼�CVXWn[^�oÏac[,tXqr�p�kj�txo�fxWnZ¶opm *��3"-,
	WRopi}W¬o�d § qkdx[�{*j�m�fxWn[¹�k�P�e�p�k��qqkmR{¬�k�P�e�p�k��W*dwfhqkmR{nqkth{nd�µko�d�zntxj § q § ��b(jkmn[|jr��fxWR[v��[, qr�p�kjktho�fxWnZ�d6fhWRq�fXi�jkZ § opmn[�d
fhWn[�o�{e[<qHjr�|sF®v¯ t}q�fh[�qrmS{�zSj�»[,t�i�jkmPfhtxj��Ù�H�ßf*znthj�¥Po�{e[<d�qrm�j�zefxopZ�qr�Xi�jkZ § opmn[�{0t}q�fh[�½ßzSj�»[,tªfhlnzn�p[¬fhWntxj�ln�kW¨q
dxopZ(zR��[�f}q § �p[�½ß�pjPj�«clnz¼�H�Fqki}W�t}q�fh[�½ßzSj�»[,tfhlnzn�p[�o�d�j�zefxopZ�qr�¡opm0fxWR[8dx[,mRdx[�jr�vZ�q�·eopZ*o�Á�o�mn��fhWn[�[�mn[,th�kbD[%$¬i�op[,mSi�b
°ÙqrmR{Åmnjkf(fhWn[�fxWnthjklR�kWnznlnf*q�d�opm fxWn[Hqk����jktho©fhWnZ�d�Z*[,mPfho�j�mn[�{Åznth[,¥co�j�lRdx��bn²³� ^�o�ae[,t�o�d�qr��dwjKqDmRjkme½¾i�jcjkz@[,t}q�fho�¥�[
qrfwfh[,Z*zef»fxj�j § fhqko�m�jkzefho�Z�qr�po�fgb § b*lRdxo�mn�(i�j�Z § opmn[�{¬thqrfx[|qkmR{�z@j��[�t�i�j�mPfxthjk�´���¾m *p�+*-,´µ�fxWR[¹qklefxWnj�t¡WRq�d�q�{n{eth[�dhdw[<{
fhWn[ªo�dxdxln[jr�Sugjkopm�fv�popmn«8dhi}Wn[�{nln��opmn��qrmS{�z@j��[�t	i�jkmPfhtxj��#��jktvqk{e½´Wnjei¸mn[�fg»jkth«ed,�
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^Hj�dwfjk��fhWn[¬qr�p�kj�txo�fxWRZ*d¹j�ti,jkmPfxthjk�Fdhi}Wn[�Z([<dZ*[,mPfxopjkmn[<{�opm¨ac[�i�fxopjkm �k�p�*[,o�fxWn[�t�i�j�mRdwo�{e[�t¹j�mn�pbMthqrfx[�i�j�mPfxthjk�Cjkt
j�mn�pb(z@j�»[,tXi�jkmPfhtxj��nfxj(Z�q�·eopZ(opÁ,[¸fxWR[¹qkznzn�popi�q�fxopjkm¬fxWnthjkln��Wnznlef<�FacjkZ*[¹jrfxWR[,tXdxi}Wn[�Z*[�d���op«k[ª^�oÏac[,t»lRdx[ § jrfhW�t}q�fx[
qkmR{*z@j��[�t¡i�j�m�fhtxj��nfhj�Z�q�·eo�Z*opÁ,[	fhWn[|[�mn[,th�kb([%$¬i,o�[�mRi�b(	Wno�i}W�opd»{e[�¿Smn[�{¬q�dCfhWn[|t}q�fho�jªjk��fxWn[¸[�·ezS[<i³fh[�{¬{e[���op¥k[�tx[<{
{Rq�fhqMzRq¦bc��jPqk{Kfxj�fxWn[8[�·ez@[�i³fh[�{¨fxjrf}qr�»[,mn[�tx��bKi,jkmRdxlnZ*zefho�j�m¼�D®|j��[�¥k[,t<µ6qr�p�¡fhWn[�dx[8dhi}Wn[,Z*[<d�qrth[¬¥�qr�po�{�jkmn�pbK��jkt
q�mnj�me½¾i�jcjkz@[,t}q�fho�¥�[�[�mP¥coptxj�mnZ*[,mPf���VXWRqrf�opd�µ¼fhWn[,bKq�fxfx[,Z*zef�fxjHjkznfxopZ(opÁ,[¬qkmDopmR{eop¥cop{nlRqr�FmRjc{n[kÂ dªzS[�tw��j�txZ�qkmRi�[(o�m
fh[,thZ�d�jr�	fhWnthjkln��Wnznlef(jkt�z@j�»[,t�i,jkmRdxlnZ*zefxopjkm¤µ6q�d�Z*[�m�fho�j�mn[�{ § [���j�tx[��5(»lef(jkzefho�Z*opÁ,opmn��qrm>o�mR{no�¥co�{elRqr�»mnje{e[�Â d
z@[,tx��jkthZ�qrmRi,[¸Z�q¦b�i�qrlRdx[¹fxWn[ªj�¥�[,t}qr�p�SmR[�fg»jkth«�zS[�tw��j�txZ�qrmSi�[¹fxj�dxleÇ@[�t��
�¾mPfx[,th[�dwfxopmn����b�µcV�qrm8[�f	qr�´�6o�m=*��¦�3,�WRq¦¥k[¹dwWRj�	m�lRdxo�mR� § jrfhW8dxo�Z�ln�pqrfxopjkmRdXqkmR{�q���qkZ([,½ÙfhWn[,j�tx[,fxo�ivqrzRzntxjPqki}W*fhWRq�f

opmMq�mnj�me½¾i�jcjkz@[,t}q�fho�¥�[�dxi,[,mRqktxopj*lnmR{e[�t¹Ãª\»Ä»µ@q87wt}q�fxopjkmSqr�:9¹mnje{e[�Z�q¦b�qki}Wnop[,¥�[�q�Wnop�kWn[�tvfhWntxj�ln�kWRznlef § b�lRdwopmn��q
�pj�»[,tXfxt}qrmSdwZ*o�dxdxo�j�m8t}q�fh[fxWRqkm § b�lRdxo�mR�¬q*Wno���Wn[,tvfxt}qrmRdxZ*opdhdwopjkm�t}q�fx[�µ § lef¹q�fvfhWn[�[�·ez@[,mRdx[ªjr�Fq*th[�{elSi�[�{�j�¥�[,t}qr�p�
mR[�fg»jkth«�fhWntxj�ln�kWRznlef���VXWnopddxo©fhlRq�fho�j�m¼µ¼qkd|fxWR[,bM[,·czR�pqko�m¼µ#jei,i,lnt}d¹{nln[�fhj�fhWn[(�:qki�f¸fhWRq�fo�m0Ãª\»ÄÀ[�q�i}WMmnje{e[(WRqkd
qkznznthj¦·eo�Z�q�fh[,�pb[��PlRqr�ezRtxj § q § op�po©fgb�jk�@i}WRqkmnmn[��nqki,i,[�dhd,��VXWclRd § b�o�mPfh[,mPfxopjkmRqk���pbªfhthqkmRdwZ*o�fwfho�mn�ªqrfCq�pj�»[,t6{nq�f}q¸t}q�fh[kµ
q�7gt}q�fho�j�mRqr�:9vmnje{e[¹Z*q¦b�q�i}Wno�[�¥k[|q�Wnop�kWn[�t»i}WSqrmnmn[��Sjei�i�lnzRqrfxopjkm�fho�Z*[¹fxWSqrm�o�fX�j�ln�p{ § b*fhthqkmRdxZ(o�fwfho�mR��q�f	q�WRo���Wn[,t
{Rq�fhq�t}q�fh[k�¬^�jkth[,j�¥�[,t<µ § bMfxt}qrmRdxZ*o©fxfxopmn�Hq�f�q���j�»[,tª{nqrfhq�t}q�fx[�µ�fxWR[�mnje{e[*tx[<{elRi�[<do©f}d (X�Fyª��aej8fhWn[¬i�j�Z § opmn[<{
[,Ç@[<i³f|jk�CWno���Wn[,t¸i}WRqrmnmR[,�¼jei,i,lnzRqrfxopjkm�fxopZ*[�qrmS{8th[�{nlRi�[<{ (»�¡y Z*q¦b8��[<qk{�fhj¬q�Wnop�kWn[�t|qki}Wnop[,¥�[�{8fxWRtxj�ln�kWnzRlef	��jkt
fhWRq�fvmRjc{n[kµ § lef|qrf	fxWn[ª[,·ezS[�mRdw[jk�6q(z@jPj�t	j�¥k[�thqk���@mn[�fg»jkth«*fxWRtxj�ln�kWnzRlef��C K[ª	o��p�¼dxWnj� ��q�fh[,t	opmHae[�i³fho�j�m�"�fhWRq�f
q(zRqktwf	jk��fhWnopdXth[�dxln��f § b�V�qkm8[,f|qr�´�Fi,qkm�qk�pdxj § [�{e[�txop¥k[<{¬��thjkZ j�lntvqrmSqr�pbcdxo�d,�
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]¸lnt(qrmRqk��bedxopd�opd�Z*jrfho�¥�q�fh[�{ § bDfxWn[��:qki�f�fxWSq�f�qM{e[,[�zS[�t�opmRdxo���WPf�o�mPfhjDi�jcj�zS[�thqrfxop¥k[¬i�j�mPfxthjk�Fo�d�mR[,[�{n[�{��KVXWn[
�g�F�F� �k�P�e�p�k�¹dwz@[�i,o©¿Si�q�fho�j�m¬��jktXZ*j § o��p[ª{e[,¥co�i�[�dXqk���pj�vd�i,lRdwfxjkZ*opÁ�qrfxopjkm�jk��i,[,txfhqropm8i,txo�fxo�i,qk�#jkz@[,t}q�fxopjkm8zRqrt}qrZ*[,fx[,t}d
��op«k[�sF®	¯ {nqrfhq�thqrfx[8qkmR{>^H£|\ �pq¦b�[,t���t}qrZ*[�dwopÁ,[��D�¾m qMmnj�me½ßi,jcjkz@[,t}q�fxop¥k[¬dx[�fxfxopmn�RµFfxWn[<dw[8zRqrt}qrZ*[�fh[,t(dw[,fwfxopmn�Pd
i,qkmÅdxjkZ*[�fho�Z*[�d § [8Z*o�dwlSdw[<{ § b�o�mS{eo�¥co�{elRqk�»mRjc{n[�d�fxj0opZ(zRtxj�¥�[�fxWn[�o�t*z@[,tx��jkthZ�qrmRi,[8q�f(fxWR[�[,·ezS[�mRdw[�jr�¸j�¥k[,t}qr�p�
mn[�fg»jkth«0zS[�tw��j�txZ�qkmRi�[�°Ùqkd(o�f(WRq�d § [,[�mÅdxWnj�	m § b�V�qrm>[,f*qk�Ù�0opm *p�<�3,�²³�¨£`{e[,fhqko��p[�{¨qkmRqr�pbedwo�d�jr�¸i,jPj�zS[�thqrfxop¥k[
i�j�m�fhtxj���i�qrmH�kop¥k[�o�mRdxop�kWPf¸opmPfxj8qkm�qr��fx[�txmSq�fx[�i�jkmPfhtxj��¼Z*[�i}WRqkmnopdxZ qrmR{�i,qrmMqkmRdx�[�t¸dxjkZ*[�jr�CfhWn[��Pln[<dgfho�j�mRd¹qkd	fhj
Wnj� Z(o�d § [�WRq¦¥co�mn��mRjc{n[�dvopmMq*mnj�me½ßi,jcjkz@[,t}q�fxop¥k[dx[�fwfho�mR��i,qkm § [�znth[,¥�[,mPfx[<{8��txj�Z q�{e¥k[�thdx[,�pb¬q�Ç#[�i�fxopmn��qr���kth[,�Pq�fx[
mn[�fg»jkth«KzS[�tw��j�txZ�qrmSi�[k��\�jkmc¥k[�thdx[,�pbkµ�opm>qrm¨j�lefh{njPj�tw½ßzno�i�mno�i� $¢�£ � µ6	Wn[�mÅdxjkZ*[���tho�[�mR{nd(dwo�fwfho�mR�Kqktxj�lnmR{0opm>q
zRqrth«�WSq¦¥Popmn�*o�{e[,mPfxo�i,qk��i}WRqkmnmn[��¤i�j�mR{eo�fxopjkmRdvqk�kth[,[¹fxj�lSdw[�q�i,jkZ*Z*jkmHsF®v¯Bt}q�fx[��j�tvzn��q¦bco�mn�HÂ &¸lRqk«k[�½ �nÂPfhWn[,mH»[
Z�q¦b¬	opdxW8fxj*«cmnj�$	WRqrfX	op�p� § [fhWn[jkzefho�Z�qr�¼s¡®	¯~t}q�fx[¹fhWRq�f		op����Z�q�·eopZ*o�Á�[¸fhWn[ªj�¥k[�thqk���@mn[,fg�j�tx«(fxWRtxj�ln�kWnzRlef
q�f�Z*o�mRo�Z�lnZ z@j��[�t*i,jkmRdxlnZ*zefho�j�mÅqkd�q���lnmRi�fxopjkm jr�¸fxWn[�mclnZ § [,t�jk�¸mnje{e[<d}Æ�zn��q¦bk[,t}d�j�t�qkd*qM��lRmRi³fho�j�m jk�|fhWn[
^H£|\Å��t}qrZ*[¸dxopÁ,[k� � jrfx[¸Wnj�»[,¥k[�tFfhWRq�f<µPo��¤[<qki}W¬zn��q¦bk[�t¡lRdx[�d¡fxWR[¸Z�q�·eopZ�lnZºq¦¥�qrop��q § �p[¸sF®v¯ t}q�fh[¸dx[�fxfxopmn�(qkmR{�mnjkf
fxWn[8jkzefho�Z�qk��sF®v¯ t}q�fx[*fhWn[,m>[�·cfxt}q�zSj�»[,t�Z*q¦b § [�i�j�mRdwlRZ([<{0lnmnmn[<i�[<dxdhqrtho��pb�	o�fxWRjklef���o�¥copmn�Mqrmcb0dwop�kmRo©¿Si�qrmPf
o�Z*znthj�¥k[�Z*[,mPf»opm�fxWn[ªj�¥�[,t}qr�p�#zRq¦bkjkÇ��
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]¸lnt�qrmSqr�pbcdxo�d¸o�d § q�dw[<{�j�m�fhWn[�tx[<dwlR�©f}d¸j § fhqko�mR[�{ § b��lnZ�qrtª[�f�qk�Ù�*opm2* �3,ß�8\�jkmRdx[��Pln[�mPfx�pbkµ�	o�fxWnj�lef��kj�o�mn��opm�fhj
Z�lRi}W�{e[�f}qrop�Ùµe»[¹Z([�mPfxopjkm�Wn[,th[¹q���[, qkdhdwlRZ(znfxopjkmRd¹°�th[���[�t�fhj�* �3,���j�t	{e[�f}qrop�pd}²³�C¢¼[,fXfxWn[�tx[ § [ÛKqki³fho�¥�[|mnje{e[<dXo�m�q
%³ÍÏÎPÒkÓ�Ú .}Ú�ÓÏÓ��g�F�¡�¨�k�P�e�p�k�» $¢¤£ � i�jkmPfh[,mR{eopmn�fhjfxt}qrmRdxZ*o©f¡{nqrfhqR���Fq�i}W*mnje{e[vlRdx[�d6fhWn[vÃ¸opdwfxtho § lefx[<{�\�jPj�th{no�mRqrfxopjkm
ÄnlnmSi³fxopjkmM°ÙÃ\»ÄC²Fzntxjkfxjei�j��n	o�fxW¬qrm�y6VvaRÆ�\»Vva���thqkZ([	[,·ni}WRqrmn��[ § [,��jkth[vqrmcb�{nqrfhqr½ßq�i}«ª��thqkZ*[	[�·ni}WRqrmR�k[	qrmR{*[<qki}W
mnje{e[�WRqkd(qrm¨[<�PlRqr�»znthj § q § o��po�fgbKjk�	fxWn[�i}WRqkmnmn[,� § [,opmn�Kqk���pjei,qrfx[�{�fxj�o�f��0�ßf*opd*q�dxdxlnZ*[�{0fhWRq�f*[,¥�[,thbDmRjc{n[8WRq�d
o�mn¿Rmno�fx[,�pbMZ�qrmcbHzRq�i}«k[,fhd § qki}«c�pjk�k��[�{�opm�o�fhd¹fhthqkmRdwZ*o�dxdxopjkm § lnÇ@[�t����¾mDjrfhWn[,t»jkt}{nd,µ@fhWn[(fxt}qrmRdxZ*opdhdwopjkm § leÇ#[,tjr�
[�q�i}WMmnje{e[�o�d,%�Êr×ÙÖeÑhÊ�×¾Ú�'�o�m�fxWn[*dx[,mRdx[ªfxWSq�f¹fxWn[�tx[(qrth[�qr�p»q¦bed|zRqki}«�[�fhdvfxj�fxt}qrmRdxZ*o©f¹	Wn[,mKq¬mnje{e[��k[�f}d¸q8i}WRqrmSi�[
fxj�{ej�dwjS�¹�ßfo�d¹qk�pdxj8q�dxdxlnZ*[�{HfxWRqrfªqk����fxWR[(mRjc{n[�d¸lRdw[�fxWR[*dhqrZ*[HÕxÊ�.��¦ÌwÔ�� zRqkthqkZ([,fx[�thd��¹¢¤[�f
	 {n[,mnjkfx[�fhWn[*��j�mn�
txlRm8q¦¥k[�thqk�k[|qrfwfh[,Z*zef	thqrfx[¹zS[�tXmnje{e[¸z@[,t %³Ó�Ôr×C°����	���<²¡opm�ÕhÊ/. �¦ÌwÔ�� ×´ÍÏÉ*Ú���°:i�j�mR{eo�fxopjkmRd���j�t�fhWn[[�·eo�dgfh[,mRi,[¸jk��q
lnmno��Pln[�dxlRi}W�	>qktx[���o�¥�[,mHopm * �3,Ï²��| K[�q�dxdxlnZ*[ªfxWR[ 'kÚ0.}Ô�Ö-�@ÓØÍÏÎPÒ�Ê0�/�@ÑxÔ,Ë�ÍÏÉ�Ê�×´Í:Ô�Î�Z�qk{e[ § b�(»opqkmRi}Wno�o�m * �r��,�	Wno�i}W
dxq¦bed¡fxWRqrf���thjkZ fhWn[zSj�o�mPfXjr�¤¥cop[,$jk��q��kop¥k[,m�mnje{e[kµcfhWn[mPlRZ § [,t»jr��qrfwfh[,Z*zefhd § b*fxWR[¹jkfxWn[�t�mRjc{n[�d»o�m�dwlSi,i�[<dxdxop¥k[
dw�pjrf}dXqrth[|o´� o´� {¼� § o�mnj�Z*opqk�@t}qrmS{ejkZ ¥�qrthopq § �p[�d�	o©fhW�zRqkthqkZ([,fx[�thd��:Û������6qkmR{�	F�F¢¤[�f»fxWn[ª^H£|\ ��thqkZ([¹dwopÁ,[¹jr��mnje{e[� § [��! § o©f}d|qkmR{���[,fvfxWn[�sF®	¯¶thqrfx[lRdx[�{ § b¬fhWnopd|mnje{e[ § [�{e[,mRjrfx[<{ § b#"$ § o�fhdvzS[�t¸dx��jkf���¢¤[�f&%(' § [�{e[,¿Rmn[�{Hq�d
fxWn[|fxt}qrmRdxZ*opdhdxo�j�m�j�¥k[,thWn[<qk{(o�m8dw�pjrf}dFth[,��q�fx[<{(fxj(q��thqkZ*[vfxt}qrmSdwZ*o�dxdxo�j�m¼µk	WRopi}W�i,jkZ*znthopdx[�dFjr��fxWR[¹ac�gÄCaRÆrÃ|�gÄCa#µc[�f}i
qrmR{8�p[�f)%(* § [�{e[�¿RmR[�{�qkd»fxWR[¿n·e[�{8j�¥k[,thWn[<qk{*��j�tvqrm�y�Vva�i,jk�p��o�dwopjkm8o�mHdx��jkfhd��CVXWn[,m�o�f	��jk�p��j�vd���thjkZ * �3,¼fhWRq�f	fhWn[
fxWnthjklR�kWnznlnfXjk��mRjc{n[ � opdX��o�¥�[,m § b
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	Wn[,th[D	�.E	/�:Û-�°�o´� [���µF	¨o�d|q*��lnmSi³fxopjkm�jr�CÛ¤²Xo�dvj § fhqropmn[<{Hqkd	fhWn[�dxjk�plefxopjkmHjk�Fq*¿n·e[�{�z@jkopmPf|[��PlRqrfxopjkm�fxWSq�f¸{ejc[<d
mnjrf*{e[,z@[,mS{�jkmG�  Â d�j�tH"  Â d���VXWn[�¿n·e[<{�zSj�o�mPf([��PlRq�fho�j�m�o�m * �3,XWRq�d § [,[,mÅ{e[,tho�¥�[�{K��thjkZ�fxWn[8tx[�mn[,Xqr��tx[�»qkth{
fxWn[�jkth[,Z�qkmR{�lRdx[�dXfhWn[ (»o�mnj�Z*opqk�#fxj¬s�jko�dxdxjkm�i�j�mc¥k[,th�k[�mRi�[|fxWn[�jkth[,Z�� � jkfx[fhWRq�f § b¬fhWn[fxWRtxj�ln�kWnzRlefv[�·eznth[�dhdwopjkm
q § j�¥k[�µPqk���Smnje{e[�dXqki}WRo�[�¥k[XfxWR[¹dhqrZ*[¸dxopmn�k�p[vmnje{e[¸fxWnthjklR�kWnznlnf�[,¥�[,m�o��¼fxWR[,b�lRdx[¸{eo�Ç#[,th[,mPf�t}q�fh[�d���£¸d�o�d¡fxWn[¹i,qkdx[|opm
�g�F�F� �k�P�e�p�k��µr��jkt	qk���#mnje{e[<d¡fhWRq�f	lRdx[qrm8y6VvaRÆ�\»Vva���t}qrZ*[¸[�·ni}WRqrmR�k[ § [���j�tx[¸fxWR[{Rq�fhqr½ßq�i}«���t}qrZ*[¸fxt}qrmRdxZ*opdhdxo�j�m¼µ
�[ªq�dxdxlnZ*[¹fxWnthjkln��WnjklnfXj�lntv{eo�dxi,lRdhdwopjkm�fxWRqrf % 'JI %(* °Ù��²
�¾mHjklnt¸qrmRqk��bedxopd	opm�fxWR[���jk�p�pj�	o�mn��dx[�i�fxopjkmRd�µR»[�	op����i�jkmSdwo�{e[,t|jkzefho�Z*opÁ�q�fho�j�m�zntxj § �p[,Z�d	��j�t § jkfxW�¿RmRo©fh[�Û�qrmR{���j�t
fxWn[���opZ*o©fÛKÜ Ý$�¸ÄRjkt|WSqrmR{e�popmn��fxWR[���q�fwfh[,ti,q�dw[�µR»[�op{n[,mPfxo���bHWn[,th[ªfhWn[�q�dwbcZ*zefxjkfxo�i�qr���kth[,�Pq�fx[¹fhWntxj�ln�kWRznlef¹q�d
Û Ü Ý °�fxWno�d�{n[,tho�¥�q�fho�j�m>i,qkm § [���jklnmS{¨opm * �-,���j�t�fhWn[8dxzS[<i�o�qr�XdwbcZ*Z*[�fhtxo�i¬i,q�dw[�	Wn[,th[8qk���$�! xÂ d�qrmR{K"$ xÂ d(qrth[
[��PlRqk��²��F£vmHqrznz@[�qk��opmn�(��[�qrfxlnth[jr��fxWn[�q�dwbcZ*zefxjkfxo�ii,qkdx[opd»fhWRq�fv»[WRq¦¥k[ªqkm0ÚhË<�SÓØÍ .,ÍÏ×¤[,·czRtx[<dxdxo�j�m¬��j�t9	F�
��� â ML¤� å �ON��D�OP¤� å �RQFPRL��¤�k� ¢�q�fx[�t|opm�j�lnt¸{eo�dhi�lRdhdwopjkmH»[�	op�p��mn[�[�{MfxWn[(qkdxbPZ*zefhjrfhopi�fxWnthjkln��Wnznlef¸o�m�fxWn[���jk��½
��j�	opmn�(fg»j(i,jkmPfx[,·Pf}d<;S õ �UT�ô �¦ê
�}ë@ëÙóÙí}î��´ì �
���	�
�³îvíhë:ë´ôgì �<ë��¼í���í �pò¦î��gë��
�³î����WV¾ó:ôwí}êXV¤ë�� ì	ô³ø,í}î¦ï	ë	�¦ôgîZY8[]\W^�[O\ ��ó!�³ì0ë	�¦ô �¦ê
�}ë#ë��¦ô��	��í}î¦î¦ôgêcí��¾ë��  �� ëX_ �kôgó!�
��ï��` ï¦ò¦ó!� î��)T ���
����í}ê êeì �ba�� ê ô�� ��óÙôgôdcgô�ë��¦ô�� ó�a�í��	�Be ��fFgßøPë��¦ôgîªë	�¦ô¡î¦ôhT ���³ó��ic��³î�ëßí}êSíkj��
���
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� N�� �¾m�fhWn[Z�q�·c½´Z*opm¬�:qko�t�°´^M^HÄC²»i,qkdx[¹	Wn[,th[¸»[qkdhdwop�km�fxWn[ªdhqrZ*[¹s¡®	¯ thqrfx[¸fxj�qr�p�#Z*j § op��[mnje{e[<d,µc»[ªi�jkmSdwo�{e[,t
qk����mnje{e[�d|fxj § [(dwbcZ*Z*[�fhtxo�irµ@oÙ� [k�pµ@fxWn[�bHqr�p��lRdx[�fhWn[�dhqrZ*[�s¡®	¯ thqrfx[Z"ºqkmR{���t}qrZ*[�dxo�Á�[Z�~°�fxWn[�bHdgfho��p�6Z*q¦b�WRq¦¥�[
{no©Ç#[,th[,mPf¸i}WRqkmnmn[���i�j�mR{eo�fxopjkmRd}²³�	�¾mMfxWno�d¸i�qkdx[kµSo©�C¿Rt}dwf��±Ü Ý * �-,6qkmR{�fxWn[�mMÛKÜ Ý$µRfhWn[�����j § qr�¤fxWnthjkln��Wnznlef¸opd
��o�¥�[,m § b�ac[�ik���|�x�³� \$o�m * �3,�q�d<;

� � "Z�-. � : �9� 4� A4	 
 ������� � 5 : �9� 4� A�� % ' ��%7*�5 � >@���� 5 ���� 	 
 ������� �
°)��²

	WR[,th[��8opd�fhWn[[�·ezSj�mn[,mPfhopqk� § qki}«P½´jkÇ�Z�ln��fxopzn��op[,t<µeo´� [���µco�������opd»fhWn[¸Z*[<qrm § qki}«P½ßjrÇH{elnt}q�fxopjkmD°�opm�dx��jkfhd}²¡qrfXfxWn[��PfxW
qrfwfh[,Z*zef	��jktvq���t}qrZ*[¹fxWn[�m ��� .!� � �#"r�F£	i�i�jkt}{eopmn��fxj*fxWR[¹�g�¡�F�$�k�P�e�p�k�¹dwz@[�i,o©¿Si�q�fho�j�mRd�� .%$n�� N N�� �¾m8fxWn[ªi�qkdx[¸	Wn[�tx[¹»[¹i,jkmRdxop{n[,tX�k�pj § qk�SZ�ln��fxopthqrfx[sF®	¯~t}q�fh[¹q�dxdxo���mnZ*[,mPf»fxj*qr�p��mnje{e[�d�µcoÙ� [k�pµe[�q�i}W�mnje{e[lRdx[�d
j�mn[jr��fxWn['&¹{nopdwfxopmRi³f|q¦¥�qko���q § �p[¥�qr�pln[�dXjk��fhWn[�zRqkthqkZ([,fx[�thd° "  , �  ²»	o�fxW�� "  , �  �)(+* � "94 , � 4O� ,-,.,/,=, � "$* , �6*l�10Pµn�[
{n[,tho�¥�[|fhWn[�i�j�txth[�dxzSj�mR{eopmn�*qkdxbPZ*zefhjrfhopi¸fxWRtxj�ln�kWnzRlef § [���j�ª�
£¸dxdxlnZ*[�fhWRq�f¹fxWR[,th[(qktx[32  mnje{e[�d¸lRdxo�mR��zRqkthqkZ([,fx[�thd�� "  , �  �x��Ã¸[,mnjkfx[ § b54  �ÙÛ-�$.62  87 Û0fxWR[���t}qki�fxopjkmMjk�CfxWn[
mRjc{n[�d	lRdxopmn� � "  , �  �¡qrZ*jkmR�*qk���¤mnje{e[�dXopm�fxWn[�i,[,�p�Ù��VXWn[,m�fxWR[ªfxWnthjklR�kWnznlnfvjr�Cqr�p��mnje{e[�d	lSdwopmn��� "  , �  �¡o�dX�kop¥k[�m
§ b + ��4  �ÙÛ-�8��. 2  	:9 2 7�; �  �65�Û7	<9 2 7=; : % ' ��%(*R5 ; * < 4?> ?�@ 7BA > ?@ ? A 5 : �9�C9 2 7=; A %(*
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	WR[,th[C�[FlSdw[6fhWn[+(»opmnjkZ*o�qr��fhj|s�jko�dxdxjkmªqrzRzntxj¦·eopZ�q�fx[<{|¥�[,t}dwopjkm¹jr�cfhWn[CfxWRtxj�ln�kWnzRlef¤[�·eznth[�dhdxo�j�m¸��j�t�fxWR[¡qkdxbcZ(znfxjrfhopi
i�qkdx[CZ*[,mPfxopjkmn[<{o�m(ac[�i�fxopjkm��|�x�³� \Djk�9* �3,ß�¤�ßf�opd�qkdhdwlRZ([<{¹fxWRqrf<4� 8�ÙÛ-�Si�j�mP¥�[,th�k[<d@fxj|q	�popZ(o�fD4� n	WRopi}Wªo�d¤q	zRtxj § q § op�po©fgb
Z*[<qkdxlntx[�� � jkfx[*fxWSq�fªfxWR[�q�fxfx[,Z*zef�t}q�fh[�	 . 	/�:Û-�¹qrmR{DfxWR[¬i�jk�p�popdxo�j�mDzRtxj § q § op�po©fgb EÅqkdª{e[,¿Rmn[�{0opm * �-,»qrth[*mnjrf
��lRmRi³fho�j�mRd�jk�)�! vmRjkt�jk��"$ w��VXWclRd�µ�¿Rt}dgf�fhqr«copmn�F� Ü Ý * �3,	qrmS{0fxWn[�m�fhqk«co�mn�MfxWn[8��opZ*o©f(Û Ü�Ý$µCo©f*i,qkm § [
j § dx[,th¥k[�{¬fxWRqrf G.H.I

7BJLK Û7	/�:Û-��M GON : ������ A °´�k²
	WR[,th[�	/�ÙÛ-�Xo�d¸j § f}qropmn[�{Dqkd|fxWn[*dwj���lnfxopjkmMjk��q�¿n·e[<{Mz@jkopm�f[��PlRqrfxopjkm�i,jkthtx[<dwz@jkmS{eo�mR��fxj�Û�mnje{e[�d*°Ùdw[�[(VXWn[�jkth[,Z�¸�w�³� �	opm * �-,�²³�C\�jkZ § o�mnopmn�(°��P²�qrmS{¬°Ù��²�»[¡�k[,f6q�d¼ÛMÜ Ý fxWn[���jk�p�pj�	o�mn�|[�·eznth[�dhdwopjkm��j�t¤fhWn[�qk�k�kth[,�Pq�fh[6fxWnthjkln��Wnznlef
jk��qk���¼mRjc{n[�dXlRdxo�mR�#� "$ , �! h� ;
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Ã¸[,mRjrfx[QP ><R � 7 "�SH. ; * =< 4 > ? > ?@ ? qkmR{TP >DR �USH. ; * =< 4 4R �! w�~VXWn[,m o©f8��jk�p��j�vd*��thjkZ �F�PlRqrfxopjkm�°)"�²*fhWRq�f�fxWn[
q�dwbcZ*zefhjrfxo�i¹�k�pj § qk�@fxWnthjkln��Wnznlef	o�d	�kop¥k[�m § b
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 � ����� � 5 : �9� 4� A ��% ' ��%(*�5VP > R � 7 "�S �F5 ���� 	 
 � ����� �
°�*r²

W X �ZYH�8��� � �D[8�±�8
�\���] � ��� �¡�������

�¾mKqrmD[%$¬i�op[,mPfx�pbH»jkth«Popmn�8 $¢¤£ � µ#fxWn[(�kjPqr��jr��fxWn[(Z*j § op��[(mnje{e[<d¸o�d¸fxjHqki}WRo�[�¥k[�Z�q�·eopZ�lnZ`fhWnthjkln��Wnznlef��[�¥k[��pd
	o�fxW*Z*opmno�Z*opÁ,[<{�z@j�»[,tCi�j�mRdwlRZ(znfxopjkm*i�j�dwfhd��¤�¾m*qi�jcjkz@[,t}q�fho�¥�[»dhi�[�mRqrthopjRµ¦fxWR[	mnje{e[�dCdxWnjklR�p{(i�jcjkz@[,t}q�fh[¡fhjªqki}Wnop[,¥�[
Z�qr·copZ�lRZ j�¥k[,t}qr�p�|mR[�fg»jkth«ÅfhWnthjkln��WnznlefHq�f�Z*o�mnopZ�lRZ i�j�Z § opmn[�{ zSj�»[,t�i�j�mRdxlnZ*zefxopjkm¼���ß��[�q�i}W mnje{e[KlRdx[�d
fhWn[¬Wnop�kWR[�dwf�q¦¥¦qko���q § ��[¬sF®v¯�t}q�fx[�µ�	WRopi}W�o�d�dhq¦bDi�j�Z*Z(j�mK��jkt�qk���FmRjc{n[�d�µ�o�f�Z�q¦b�mRjrf § [�fxWn[ § [<dgf�dwfxt}q�fh[,��bMfxj
q�i}Wnop[,¥k[(fhWn[¬Z*j�dwf�[%$¬i�op[,mPf�j�¥�[,t}qr�p�Cmn[�fg»jkth«Mz@[,tx��jkthZ*qkmRi�[���VXWn[�th[�q�dwj�m § [,opmn�HfhWRq�f�lnmS{e[,t�fxWn[¬��o�¥�[,m0i}WRqrmRmn[,�
i,jkmR{no©fho�j�mRd,µ#q¬mRjc{n[�Z�q¦b § [�lnmnmn[<i�[�dhdhqrtho��pb�i,jkmRdxlnZ*opmn�¬Z*jkth[�z@j��[�t § b�fxt}qrmRdxZ*o©fxfxopmn��qrf|fxWR[�Wnop�kWR[�dwf¹q¦¥�qrop�pq § �p[
t}q�fh[�o��Ffxt}qrmSdwZ*o�fwfxopmn��q�fªq¬�pj��[�t¸sF®v¯ t}q�fh[�{ejc[<d|mnjkf{n[,�kt}qk{n[ªfxWn[�i,jkZ § o�mn[<{Hmn[,fg�j�tx«8fxWnthjklR�kWnznlnf�� (Xqkdx[�{Hj�m
fhWno�dfxWnj�ln�kWPf�qkmR{DfxWn[��:q�i³fªfhWRq�f�lnmS{e[,t�Ãª\»Ä»µ¤[<qki}W0mnje{e[�WRq�dªqrm0[��PlRqk�Fznthj § q § o��po�fgbMjr�X��qko�mnopmn�Hqki�i�[<dxd¹fhj�fxWn[
i}WSqrmnmn[����[ª{e[,¿Rmn[�q(�pjkmn�k½Ùfh[,thZºzRq¦bkjkÇH��lnmRi³fho�j�m 6 7 ��jkt	Û0qki�fxop¥k[¹mnje{e[�d	opm�fxWn[ $¢�£ � q�d
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	Wn[,th[ + � �k, Û-��opd�fxWn[HfhWnthjkln��Wnznlef¬jk�¹mnje{e[ � qkd�{e[,¿Rmn[<{ o�mÀ�F�PlRqrfxopjkm~°g�¦²³� a  8� "6 8��o�d¬q0i�jPdgf¬th[,��q�fh[�{Åfxj0fhWn[
zSj�»[,t¹i�j�mRdwlRZ(znfxopjkmMjk�Fmnje{e[ � qrmS{Hopd¹q���lRmRi³fho�j�mMjr�CfhWn[(s¡®	¯ thqrfx[Z"$ XqrmR{Q`b ¡o�d¹q¬»[,op�kWPfvfxWSq�f¸��o�¥�[�d|tx[��pqrfxop¥k[
o�Z*z@jktxfhqkmRi�[|��jkt»mnje{e[ � fxj�fxWR[¹i,j�dwf�¥k[�thdxlRdFfxWn[|fxWnthjkln��Wnznlef<� � jrfh[|fhWRq�f<µcZ*qr·eo�Z*opÁ,opmn��fhWnopd�zRq¦b�jrÇ���lnmRi³fho�j�m��p[�q�{nd
fxj�Z�q�·eopZ*o�Á�o�mn�(fhWn[fxWnthjklR�kWnznlnf	qkmR{8Z(opmnopZ*o�Á�o�mn�*fhWn[�i�jPdgf}dXtx[��pqrfx[<{¬fhj(z@j�»[,t	i�j�mRdwlRZ(znfxopjkm¼�
�6·ez@[,tho�Z*[�m�f}d8i,jkmR{nlRi³fh[�{ § b  ¹txlnfx[�dx[,t8[�fHqr�´�~opm * �e��,	o©fhW$�g�F�F� �k�P�e�p�k��[��PlnopznZ*[,mPf�tx[�¥k[�qk�vfhWRq�f�lnmR{e[�t

�kop¥k[�m i}WSqrmnmn[��vi�j�mR{eo�fxopjkmRd¬qkmR{ q0��j� fxt}qrmSdwZ*o�dxdxo�j�mÅz@j�»[,t�t}qrmn��[kµ�fxWn[Mz@j�»[,t¬i�j�mRdxlnZ*[�{ § bÅq0Z*j § op�p[Hmnje{e[
i,qkm § [*qrzRzntxj¦·eopZ�q�fx[<{Hqkd § [�o�mn���po�mn[<qrth��b�znthjkz@jktxfxopjkmRqk�¼fhj¬fxWR[(sF®v¯¶t}q�fh[�lRdx[�{¼�ª\�j�mRdw[<�Pln[,mPfx�pbkµ a  0� "$ 8�Xi�qrm § [
i�j�mRdwo�{e[�tx[<{8q�d	q��popmn[�qktXi,j�dwf	��lnmRi�fxopjkm�jr��fxWn[��j�txZ�;a��  7 � "  �-.��  "  ° (P²
	Wn[,th[��  opdvq(t}qrmR{njkZ ¥�qrtho�q § �p[|fhWRq�fvZ�q¦b�{n[,z@[,mR{�jkm8fxWR[ªzRq�fhW�qrfwfh[,mclRq�fho�j�m8lRmR{e[,t	��o�¥�[,m�i}WRqrmRmn[,�¼i,jkmR{eo�fxopjkmSd,�
� [�·cf�µ�Z(jkfxop¥�q�fx[<{ § bªfhWn[|acWRqkmnmnj�m¼Â d�fhWn[,j�tx[�Z�qrmR{(qkdhdxlnZ*o�mn�qrm*£�   � i}WRqkmnmn[,�cfhWRq�fClRdx[�dCi,jkZ*zn�p[�·�dxbcZ § jk��d

µefxWR[fxt}qrmRdxZ*opdhdwopjkm8thqrfx[jr�6q*mnje{e[opdvjr�¤fhWn[��jkthZ
"H���-�1. 6
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	Wn[,th[�6 o�dvfhWn[�zSqkdhd § qkmR{HdxzS[<i³fxthlnZ`opm� 9���� � ����o�d|fxWn[�fxt}qrmRdxZ*opdhdwopjkmHz@j�»[,tvjk�CfxWn[�mnje{e[�qkmR{ � .�6�� '�7�� µ
	Wn[,th[�� ' o�d�fxWn[�jkmn[,½ßdxo�{e[�{=�nÔ��¡Ú,Ñ % �nÚ0.�×´ÑxÊ�Ó�'�Ú�Î�%}ÍÏ×��¬jk�	fxWn[�i}WRqrmRmn[,�»mnjko�dx[8qrmS{ � opd*qMt}qrmS{ejkZ2¥�qrthopq § ��[�fxWRqrf
i}WRqrt}qki�fx[�txopÁ,[<d|fhWn[�dxo���mRqr��q�fwfh[,mclRqrfxopjkm¼� � o�dfxWn[�tx[,��jkth[¬q�thqkmR{ej�Z ¥�qrthopq § �p[*fxWRqrf�Z�q¦bD{e[�zS[�mR{0jkmKfxWR[�fxWn[�txZ�qk�
mnjko�dx[¹opm�fxWn[�i}WSqrmnmn[��Ù�C�F�PlRqrfxopjkm�°g�<��²»i,qkm § [ªth[,	tho©fxfx[,m�qkd ;

�1� "Z�-. � : 9�� @ ��� A , °g�k�¦²
	Wn[,th[�� .�� 7 	 �6�ßfXWRqkd»qr��dwj § [�[,m�dw[�[,m�opm¬fhWn[¹tx[<dwln��fhd�jr�¤fxWn[¹[�·ez@[,tho�Z*[,mPf}d�opm * �e�%,@fhWRq�f»fxWR[¸z@j��[�t»i,jkmRdxlnZ*[�{ § b
Z*j § op��[ªmRjc{n[�dXo�d	znop[�i�[�	opdx[ª�po�mn[<qrth��b�zRtxj�zSj�twfho�j�mRqr�@fxj*fhWn[fxt}qrmSdwZ*o�dxdxo�j�m8z@j�»[,t<�6VXWR[,th[���jkth[kµnqkm8[,·ezSj�mn[,mPfxo�qr�¼i,j�dwfa"!$# � � "$ 8�¡i�qrm § [�q�dxdxlnZ*[�{¼µe	Wnopi}W�o�d	jr��fxWn[��j�txZ�;

a"!$# � � "  ��. �  : 9 � @ ? ��� A , °g�<��²
ÄnthjkZ�fxWn[�{n[�¿Rmno�fxopjkmSd	jr�%�  qrmR{ �  opm�fxWn[ª��j�tx[��kj�o�mn�*{eo�dxi,lRdhdwopjkm�o�fvopd|[,¥cop{n[,mPf	fxWRqrf	fxWn[�o�t¸¥�qr�pln[�dXZ�q¦b�¥�qktxb���thjkZ
jkmn[Z*j § o��p[ªmnje{e[¹fxj¬qkmnjrfhWn[,t<�6 D[�{e[�mnjrfh[¹fxWn[ª[,·cz@[�i�fx[<{8¥�qk��ln[<dXjr�%�  qrmR{ �  6§ b�P R �  S�qrmS{�P R �  Sß�
& �������D�	��
ª���³���2
����8����
���[
�¾m�fxWn[�i,jcjkz@[,t}q�fxop¥k[qrzRzntxjPqki}W�fxj¬sF®v¯�thqrfx[�qkmR{�z@j�»[,tvi�j�mPfxthjk�´µe�[�dxWRqr�p�¼i�j�mRdxop{e[�tXfg�j�{eo�Ç#[,th[,mPf¸dhi�[,mSqrtho�jPd,�6�¾m
fxWn[�¿Rt}dgf�É�Ê,Ë�Ì¾É(ÍÏÎ(Ð�ÊrÍÏÑ|dhi�[,mSqrtho�jSµR»[�qkdhdwop�km�[<qki}WHmnje{e[ªfhWn[�dhqrZ*[�s¡®	¯ thqrfx[Z" qkmR{M^H£|\$��thqkZ*[�dxo�Á�[��$q�f¹qr�p�
i}WRqrmRmn[,��dwfhq�fh[�d��CVXWnopdX	op�p��jr��i,jklnt}dw[¹th[��Plnoptx[¹qrm�qrznznthjkzRtxo�q�fh[vzSj�»[,t	i,jkmPfxthjk�#dwj�fxWSq�f	o�m § q�{�i}WRqkmnmn[,�¼i,jkmR{no©fho�j�mRd
fxWn[�fxt}qrmRdxZ*o©fxfx[<{HzSj�»[,t¸opd|�pqktx��[,t<�	 D[(dw[�[,«8fxj8j § f}qropm�fxWn[�jkzefho�Z�qr�6sF®v¯¶t}q�fh[ªfxWRqrf¸	op����Z�q�·eopZ(opÁ,[�fxWn[�j�¥k[,t}qr�p�
zRq¦bkjkÇDjk�CfxWn[(mn[�fg»jkth«#�|£|d¹{eo�dxi,lRdhdw[<{ § [,��jkth[kµ#qrmMj�zefxopZ�qr�6sF®	¯ t}q�fx[�Z�q¦b8mnjkf § [�fhWn[�WRo���Wn[�dwf¹q¦¥�qrop��q § �p[�sF®v¯
thqrfx[����¾m�fhWn[dw[<i�jkmS{¬ÒrÓ�ÔPÕhÊ�Ó#É�ÖeÓ©×ÙÍÏÑxÊr×ßÚ�dhi�[,mSqrtho�jSµk»[|qr�p��j� [<qki}W�mnje{e[|fxj�lSdw[|q�{eo�Ç@[�tx[�m�fXsF®	¯ t}q�fx[J"  {e[�zS[�mR{eopmn�
jkm8o©f}d	i}WRqrmnmR[,��i�j�mR{eo�fxopjkmRdXqrmS{�»[¹dx[,[�«*fxj(j § f}qropm¬fhWn[�k�pj § qk���pb�jkzefho�Z�qk�#s¡®	¯~t}q�fx[<dF��j�t	qr�p��mnje{e[�d��6�¾m § jrfhW�fhWn[
dxi,[,mRqktxopj�d�µco©f¸opd	q�dxdxlnZ*[�{8fxWSq�f|qr�p�¼mnje{e[<dXlRdx[fxWn[�dhqrZ*[�^H£|\À��thqkZ*[dxopÁ,[D�v�C K[�	op���¤znlnt}dwln[ªqkmRqr�pbedwo�d»��jktX¿RmRo©fh[
ÛDmclnZ § [�t	jr�6mnje{e[�d	qkmR{�qr��dwj*i�j�mRdxop{e[�tXfxWn[�dxo�fxlRqrfxopjkm�	Wn[,m�ÛMÜÞÝ ��j�t § jkfxWHi,q�dw[<d,�6 K[�dwWRqk���¼i,jkmRdxo�{e[,tXfhWn[�dw[,f
jr�¼z@j�dhdwo § �p[v¥�qr�pln[�d¡jr�R" j�t$"$ wµcqkdFfxWn[i,q�dw[	Z�q¦b § [�µPfxj��pop[vo�m8qrm¬opmPfx[,th¥�qr�Sjr��fxWR[v��jkthZ(' ^ . R " � , "*)BS´�6�¾m������e�p�k�<qnµfxWno�d	opmPfx[,th¥�qr�¼i�qrm § [ R + ,-,�. S´�6�ß��fxWn[ªj § fhqko�mn[<{�jkzefho�Z�qr��t}q�fh[ª{ejc[�d	mnjkf|i�j�o�mRi,op{n[¹	o�fxW�j�mn[ªjr��fxWn[ª¥�qr�pln[<dvdwz@[�i,o©¿S[�{o�m¨fxWn[8�g�F�F�������n������q�dwz@[�i,o©¿@i,q�fho�j�m�oÙ� [k�pµCjkmR[¬jr� + ,0/ , ,/,.,=,1,�.2 � �43*fhWn[,m>jkmn[8jr�XfxWn[�dwz@[�i,o©¿S[�{�¥�qr�pln[<d�	Wno�i}W�o�di��pj�dx[�dwfXfxj(fxWn[ªj § fhqko�mR[�{8jkzefho�Z�qr�¤thqrfx[ªi,qkm § [ªlRdx[�{��C K[ªqr��dwj�qkdhdxlnZ*[¸fhWRq�f	fhWn[ªi�jPdgf	��lnmSi³fxopjkm a  � "  �Fopdvi,jkmc¥k[,·
o�mSi�th[�qkdxopmn��opm�fxWn[ªopmPfx[�tx¥�qr�5' ^i. R " � , " ) Sß�
6 ��� 798 � �01�5 1 5�: �<; ��= �?>*@�= 1 5 & ��� �BA
£ Z�q�·c½´Z*opmDq�dxdxo���mnZ*[,mPfªjr�»tx[<dwj�lnthi,[�d|fxj�lRdx[,t}d¹opdªq8�:qropthmn[�dhdi�jkmSi�[,znfªi}WSqrt}qki³fh[,tho�Á�[�{ § bHfhWn[�znthjkz@[,txfgb�fxWRqrfªmnj
lRdx[,t � i,qkm § [¸q�dxdxop�kmn[<{�Z*jkth[	th[�dxjklnt}i�[<d6lnmn�p[�dhdF»[v{e[�i,tx[<qkdx[XfxWn[|q�dxdxop�kmnZ*[,mPfCfhj�qrmnjkfxWn[�tClRdx[,t?C�	Wnj�qk��th[�q�{eb�WRq�d
fxWn[dhqrZ*[¹qkZ*jklnmPf�j�t»q���[<dxdx[,tXqrZ*j�lnmPf�jr��tx[<dwj�lnthi,[�dFfxWRqkm�lRdx[,t � �6VXWRopd»o�d»qkm¬[%$¬i,o�[�m�f	qkdhdxo���mnZ*[,mPf�opm¬fhWn[¹s6qktx[,fxj
dw[�mRdx[k�6�¾m¬jklRt»i�qkdx[vo©fXo�dFfhWn[¹s¡®	¯ thqrfx[�d¡fxWSq�f»qktx[¹qkdhdwop�kmR[�{�qki�i�j�th{eopmn�fhj�fhWn[|Z�q�·c½ßZ*o�m�qkznznthj�q�i}W���[<qk{eopmn�ªfhj�fhWn[
dxqkZ*[�qkdhdwop�kmnZ*[�m�fXfhj�qr�p�¼lRdx[,t}d,� � jkfx[ªfhWRq�f	fhWn[�qki�fxlRqk��fxWRtxj�ln�kWnzRlefhdvqktx[�qk��th[�q�{eb�fhWn[�dhqrZ*[��jkt|qk���¤lRdw[�thdX[�¥k[�m�o��
fxWn[�s¡®	¯�t}q�fh[�dXqrth[ª{eo©Ç#[,th[,mPf<�
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 K[�dx[,[�«MfxjHZ�qr·copZ*o�Á�[*fxWn[�zRq¦bkjkÇ¨��lnmRi�fxopjkm¨{e[,¿Rmn[�{0opm>ac[<i³fxopjkm �H	WRo��p[¬qkdhdwop�kmRo�mn��fhWn[�dhqrZ*[¬sF®	¯ thqrfx[ "�fxj
[<qki}W�mnje{e[o�thth[�dxzS[<i³fxop¥k[¹jr��fxWR[�i}WRqrmnmR[,�¼i�j�mR{eo�fxopjkmRd��¡\�jkmRdxo�{e[,tXfhWn[��jk�p��j�	opmn�(znthj § �p[,Z�;

Ä�opmR{�"�
¹fhWRq�f	Z�q�·eopZ*o�Á�[�d�657�^ . 7_  =< 4 � + � �k, Û-� �!`  aD � "Z�0� °w� ��²

6578opdvi,jkmRi�q¦¥k[¸	o©fhW�th[�dxz@[�i³fXfhj "�°Ùdw[�[yv[,Z�qrth«M�¹��jkt	znthjcjr�h²XqkmR{�fxWclRd	WRq�d	q(lnmno���lR[ªZ*qr·eo�Z*opÁ,[,t&"�
r�
�¾m�zRqktwfhopi,ln��qrt<µP»[WRq¦¥k[¸fxWR[ª��opmn[�qktvqrmR{�fxWR[ª[�·ezSj�mn[,mPfhopqk�¼i�j�dwfhd	q�d<;

a �  7 � "Z�-.TP R �  SX" , a"!$# � � "Z�-.%P R �  S : 9 � @ ��� A
Ã¸[,mRjrfx[ � �  7 . 7_  < 4 `  �  , qrmR{ � !$# � . 7_  =< 4 `  �  ,
qkmR{�fxWn[�tx[,��jkth[kµ

P R � �  7 SW. 7_  =< 4 `  P R �  S , qrmR{ P R � !$# � SW. 7_  < 4 `  P R �  S ,
ae[�f  4). Û7	!�8�)��	1� 7 274 � ,  	 . �65�Û7	!�8�9��	1� 732(4 � % ' ��%(*B�F5 �k�9���8�9��	1� 7 � %7* , °w�,�P²
VXWR[,m��[ªWRq¦¥�[

6 �  77 � "Z�-.  4 	 5  4 7 " �CP R � �  7 S " 6 !$# �7 � "Z�-.  4 	 5  4 7 " �+P R � !$# � S : 9 � @ � � A , °w�<�k²

Ã¸o�Ç@[�tx[�m�fhopqrfxopmn�Rµe»[j § f}qropm� 6 �  77 � "Z�� " .  	4�  	 " 5  4 � 	 �CP R � �  7 S , � 6 !$# �7 � "Z�� " .  	4�  	 " 5  4 � 	 � � P R � !$# � S 9 � @ °w� "�²

�¡��lSq�fxopmn�(fxWR[�{e[,tho�¥�qrfxop¥k[¹fxj*Á,[�txjSµe�[j § fhqko�m ;

� N�� �¾m�fxWn[ª�po�mR[�qrtvi�qkdx[kµcfhWn[ªlnmno��Pln[zSjPdwo�fxop¥k[ªdxjk�plefxopjkm�jr���  �� ?��� @ @ A� @ . �(o�d	�kop¥k[�m § b
" 
 .  4 	 � �� P R � �  7 S �C��� °w�+*r²

znthj�¥Po�{e[<{¬fhWRq�f&�H P R � �  7 S E�k�C�ß��P R � �  7 S I �¸fhWn[,m�fhWn[,th[ªopdXmRj(z@j�dxo�fxop¥k[�dxjk�plefxopjkm¼�
� N N�� �¾m�fxWn[ª[,·cz@jkmR[,mPfxo�qr�¼i�qkdx[¸fhWn[ªlnmno��Pln[zSjPdwo�fxop¥k[�dxjk�plefho�j�m8jk� �  ���� �� @ @ A� @ . �(o�d	�kop¥k[�m § b

" 
 . $� � ��2 ��9 ��� 6 � �$  4 	�� �P R � !$# � S����! #" �$  4 	 �%$&� �  4 	 °w����²

� N N�N�� �¾m8[�o©fhWn[,t»fhWn[��opmn[�qkt�j�t»fxWn[¹[�·ez@jkmn[�m�fhopqk��i,qkdx[kµco��-"�
¸�po�[<d»	o©fhWno�m�' fxWR[,m�o©fXopd»fhWn[¹lnmno���lR[¹����j § qr�p�pb(j�zefxopZ�qr�
thqrfx[�qkdhdxo���mnZ*[,mPfdxjk�plefho�j�m���j�tªzntxj § �p[,Z °g�3��²��(�ß�Xmnjkf�µ�fhWn[,mKfxWR[�jkzefho�Z�qr�Fdxjk�plefho�j�mDo�dj § f}qropmn[�{DjkmKjkmR[(jk�
fxWn[fg»j § j�lnmR{nqktxb�zSj�o�mPfhdXjk� ' �

 K[�{e[,��[,tXfxWR[�{eopdhi�lSdxdxo�j�m8j�m�fhWn[ªmclnZ*[,thopi�qr�¼i,jkZ*znlef}q�fxopjkmSdXjr�-"�
¹fxj�ac[<i³fxopjkm�"n�
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Ä�o���lntx[	��;¼VXWn[¡¢�qrZ § [,txfx ���lnmRi�fxopjkmªo�d�fhWn[FopmP¥�[,t}dw[���lnmSi³fxopjkmªjk� � 9���8�mRjrfxo�i�[6fhWRq�f¤��jkt�� I � 4! µ � ��25�#9���� 6 ���(�����¤µ
	o©fhW�[��PlRqr�po�fgb¬jkmn�pb���j�t��#. �R�
��� �	�
	 � P á �n� â ML�� å �]N��H���n� á
 D[(znth[�dx[,mPf § [,�pj� fxWR[�qkdxbcZ*zefxjkfxo�i § [,WRq¦¥copjklnt|��jkt¹�pqktx��[�mclnZ § [,t¹jr�FZ*j § o��p[�mnje{e[<d,��]¸lnt¹jkzefho�Z*opÁ�qrfxopjkmM	op��� § [
§ qkdx[�{¬jkm¬fhWn[¹[�·eznth[�dhdwopjkm*��j�t�fhWn[qkdxbPZ*zefhjrfhopivfxWnthjkln��WnznlefX�kop¥k[�m § b��F�PlRq�fho�j�mD° �P²³�F®|[,th[|»[¹q�dxdxlnZ*[vfhWRq�f �3 gµ �  
qrmR{5`b 6WSq¦¥k[¹fxWn[ªdhqrZ*[ª{eo�dgfhtxo § lefho�j�m8��j�tvqr�p��Z*j § op��[<d,��\�j�mRdxop{e[�t»fxWn[��j����pj�	o�mR�(zRtxj § ��[�Z�;

Ä�opmR{�" 
 fhWRq�f	Z�q�·eopZ(opÁ,[<d�6 � "Z�)^ . � � "Z�R�!` a � "Z� °g� (P²

	Wn[,th[ a � "Z�1.TP R �BSX"~��jktXfhWn[ª��opmn[<qrtvi�jPdgfvqkmR{ a � "Z��. P R � S : 9 � @ ��� A ��jktXfhWn[ª[�·ez@jkmn[�m�fhopqk��jkmn[��
£¸d¡»[|dxWRqr�p�Sdx[,[v��q�fh[,t¡fxWRqrf 6 � "Z��fxlnthmRd¡jklefFfhj § [|i�j�mRi,q¦¥�[	o�m#"B°:	Wn[,th[|»[vZ�qr«�[	lRdx[vjr��fhWn[|opmn[��PlRqk��o�fgb�°Ù�k²x²

qrmR{8fhWn[,th[���j�tx[¹o©fvWSqkd	q(lnmno��Pln[ªZ�q�·eo�Z*opÁ,[�t��6 Ktxo�fxopmn� 6 � "Z�C��j�tXfxWn[ª�popmn[�qktvqrmR{8[�·ez@jkmn[�m�fhopqk�¼i,q�dw[ªqkd
6 �  7 � "Z�-.  4 	 5  4 7 " �+P R �BS " qrmR{ 6 !$# � � "Z�-.  4 	 5  4 7 " �CP R � S : 9 � @ �C� A

	Wn[,th[  4 . � " �9� �� $ ,  	 . �65G% * 7 �G.N : �� 2(4 A
5 " �9� �� $���%('$��% * � , °Ù�r�P²

VXWn[,m¬fxWn[¹jkzefho�Z�qk�W" o�d�j § f}qropmn[�{ § b*{eo�Ç@[�tx[�m�fhopqrfxopmn� 6 �  7 � "Z�6qkmR{ 6 !$# � � "Z�CqrmR{¬[��PlRq�fho�mR��fxWR[,Z¶fxj(�n�CÄnj�t¡fhWn[
��opmn[<qrtvi,q�dw[¹fhWnopdX��o�¥�[�d � 6 �  7 � "Z�� " .  	4�  	 " 5  4O� 	 �!` P R �BS7. � °Ù�e�¦²
Änj�tXfxWn[ª[,·cz@jkmR[,mPfxo�qr�¼i�qkdx[¹»[WRq¦¥k[�;� 6 ! # � � "Z�� " .  	4�  	 " 5  4 � 	 � ��` P R � S 9 � @ . � °Ù�k��²

y	[�qktxt}qrmR�kopmn���F�PlRqrfxopjkmRdª°´�e�¦²XqrmR{K°Ù���k²��[j § fhqko�m�fxWR[��jk�p��j�	opmn�(tx[<dwln��f ;

� N�� �¾m8fxWR[ª��opmn[�qktvi,q�dw[�µcfxWn[ªlnmRop�Pln[ªz@j�dxo©fho�¥�[ªdwj���lefho�j�m8jk�»°´�e�<²»o�dX�kop¥k[�m § b
" 
 .  4 	 � �� ` P R �BS ��� � ,� N N�� �¾m8fxWR[ª[�·ezSj�mn[,mPfhopqk�¼i,qkdx[kµcfhWn[ªlnmno��Pln[ªz@j�dxo©fho�¥�[dxjk�plefho�j�m8jk�»°Ù���k²»o�dX�kop¥k[�m § b

" 
 . $� � ��25�#9���� 6 � �$  4 	�� �` P R � S/S����! #" �$  4 	 � $ � �  4 	
� N N N�� �ß�/"�
�pop[�d		o�fxWnopm ' fhWn[,m�o�f|o�dXfxWn[�lnmno���lR[ª�k�pj § qk���pb¬jkznfxopZ*qk�¼t}q�fx[ªq�dxdxo���mnZ*[,mPfvdwj���lnfxopjkm���jktvzRtxj § ��[�Z °g�)(�²��

�ß�6mnjkf»fhWn[,m�fhWn[ªjkzefho�Z�qk�¤dwj���lnfxopjkm�opdXj § fhqko�mn[<{�j�m�jkmn[jr��fxWn[fg»j § j�lnmR{nqktxb�zSj�o�mPfhdXjk� ' �

� jkfx[fxWSq�f�" 
 Wn[�tx[WRq�d»fxWn[�dhqrZ*[¹��jkthZ�q�dXo�m�fxWR[¿Rmno�fx[ªÛDi�qkdx[ § lefv	o�fxWH{eo�Ç@[�tx[�m�f  4¹qrmR{  	 �
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ÑhÚ&% �nÚ .,×´Í��¦Ú,Ó � � �4�cÚ,ÑxÚ  �MÊrÎ�'  $*Ð�Ô�Ñ�
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" ' . $�� ��25�#9���� 6 �� � �$  4 	 � �! : 4	�� ���� A� ` P R � S��� �  4 	��Ô��¡Ú<�¦Ú,Ñ � %³ÍÏÎ .}Ú�� ��25�#9������ �(�/ ��Ð�Ô�Ñ�ÊrÓÏÓ � �� � " ' Í %Î#Ô�×�ÍÏÎ ' �
6 �-, � $ =���� �1 5�: � $�!#" $�& �<; � !%$ 5 � = 1'&(& �%A �
aej��:qrt�»[*WRq¦¥k[�i�j�mRdxop{e[�tx[<{0q�¿n·e[�{KmclnZ § [,t�jk�»Z*j § o��p[�mnje{e[<dªo�m0fhWn[¬dxbcdwfx[�Z����¾m0fxWRopd�dx[�i�fxopjkm0»[¬i�jkmSdwo�{e[,t�q
{nbPmSqrZ*opidx[�fxfxopmn�R�
¢¼[,f»Z*j § o��p[�d»qrthtxop¥k[|o�m�fhWn[¹ $¢¤£ � dxbedgfh[,Zºqki�i�jkt}{eopmn�ªfhj�qrm8o�mS{e[,z@[,mR{n[,mPfXs�j�opdhdwj�m¬znthjei�[�dhdF	o�fxW8thqrfx[*)¼�FVXWn[

Û#fhW¨Z*j § op�p[�o�d�q�dxdxlnZ*[�{0fhjMWRq¦¥�[�q�dx[,th¥copi,[¬tx[<�Plno�th[,Z*[�m�f,+ 7 	Wn[�tx[-+ 7 qktx[¬o´� oÙ� {��K�k[,mR[,t}qr�p��b0{eo�dgfhtxo § lefh[�{��D D[
q�dxdxlnZ*[fxWSq�f	fxWR[�qkdhdwop�kmRZ([�mPfvjr�6znWcbcdxo�i,qr�¤thqrfx[�d»��j����pj�vdXfhWn[�Z�q�·c½ßZ(opm��:qroptxmR[�dhd	qrznznthj�q�i}W¼µndxj*fxWRqrfvfxWn[�znWcbcdxo�i,qr�
t}q�fh[¬jr�v[<qki}W¨Z*j § o��p[�mRjc{n[�o�d���o�¥�[,m § bG"H�:Û-�hµF	Wn[,th[¬Û$o�d�fxWn[8mPlRZ § [,t(jr�vZ*j § op�p[�d�o�m>fxWn[�dwbedwfx[,Z�8�Û$i,qrm § [
th[���[�txth[�{�fhj�qkdFfxWn[¹dwbedwfx[�Z dwfhqrfx[��6VXWR[,m�fhWn[vfhWntxj�ln�kWRznlef¡jk�¼[�qki}W�Z*j § o��p[|	WR[,m�fhWn[¸dxbedgfh[,Z opd¡o�m8dgf}q�fx[¸ÛHopd¡�kop¥k[�m
§ b + �:Û-�1. 	/�0�9��	/� 732(4 ��65¨Û7	/�8�9��	1� 73274 � % ' ��%7*R5 >@ � 5 : �9���8�9��	1� 7 A %(*

°´� ��²

aeo�mRi,[�qr�p�¡Z*j § o��p[�d�qrth[�qkdhdxo���mn[�{DfxWR[�dxqkZ*[¬thqrfx[ § bDfxWn[8Z�q�·c½´Z*opmK�:qroptxmn[<dxd�qrznzRtxjPqki}W0qrmR{0Wn[�mRi�[�fxWn[�jkth[�fhopi�qr�p��b
q�i}Wnop[,¥k[|fxWn[ªdhqrZ*[¹fxWnthjklR�kWnznlnf�µPfxWn[	Wnj���[mn[,fg�j�tx«�i�qrm § [ª¥co�[��[<{�q�d»qkm 2 7/.37 � 7 ÝÞ��lR[,ln[¹	Wn[,th[¹fxWn[ªdx[,th¥copi,[
{nopdhi�opzn�po�mn[ªo�d	q(�k[�mn[,t}qr�po�Á�[�{�zntxjei,[�dhdwj�tXdxWRqktxopmn��°) s¡an² *���,ß�C�ß�6�[ª{e[�mnjrfh[10 ^i.2) P R + "�S�qrmR{�{e[�¿Smn[3 �ÙÛ-�-. �4 7 < 4 + � � � ,
fhWn[,m�qrznzR��bcopmn��fhWn[¹�k[,mR[,t}qr�SfxWn[�jkthb(jk��*p��,#��jkt� s¡a8��lR[,ln[<d,µc»[|j § fhqropm¬fhWn[¸��jk�p��j�	opmn��[,·ezntx[<dxdxopjkmRdF��jkt»fxWn[dwfx[�q�{eb
dwfhqrfx[znthj § q § op��o�fxop[�d	qkmR{8dxjrugj�lnthm¬fxopZ*[�d ;
� P ácå � á  ����� � %�%³ÖeÉ�Ú×-�cÊ�× K_  < 4 0  ��5 3 � � �/ÀÝ ,� �eÚ�Î� Í ��×-�cÚ�%}×¾Ú}Ê�'��-%}×¾Ê�×¾Ú �@ÑxÔ�ÕhÊPÕ³ÍÏÓØÍÏ×´Í:Ú�%(ÚxË�Í %³×	Ê�Î�'8Ê�ÑxÚ¹ÒkÍ��¦Ú,Î0Õ �6 �3� � . Û-��. 0 7 3 �:Û-�

Û 5 ; K =< "87 ? :9 3 � � � ,� ÍÏÍ ��� �cÚ*ÚhË%�nÚ0.�×¾Ú '-%,Ô�;,ÔrÖeÑ³Î�×´ÍÏÉ*Ú�ÔgÐ�Ê¬É*ÔPÕ³ÍÏÓpÚ�Í %|ÒkÍ��¦Ú,Î¨Õ �/�
P R % SW.%P R + S ; K< < "%7�=< 9 3 � CJ5 � �

; K< < ">7 =< 9 3 � C �
�8á 0�e��� 	@? %³ÍÏÎPÒBA �DC�ÔrÎ@Ú .}Ê�Î�ÍÏÎ(Ð�Ê/.,×� Í ��Ô�Õ�×¾Ê�ÍÏÎ ÚhË<�SÓØÍ .,ÍÏ×�ÚxË<�@ÑxÚ&% %³Í:Ô�Î�%vÐ�Ô�Ñ�×-�cÚFE	Ô�G ÔwÐ*É*ÔrÑxÚ .}ÔrÉ!�@Ó�ÚxË0ÊrÑ³Ñ³Í��¦ÊrÓ �@ÑxÔ .}Ú�% % � Ê�Î!'HÍÏÎ �nÊ�Ñ³×´Í .�ÖeÓpÊ�Ñ|Ð�ÔrÑ8Ô�Î/H#Ô��%,ÔrÖeÑ
.}Ú&%��cÊ ��ÍÏÎcÒ(ÒPÚ,Î@Ú,ÑxÊ�Ó�× �PÍÏÎ�¦ÍÏÎPÒ�×ÙÍÏÉ�Ú&%<�� ÍÏÍ ��Ô�Õ�×¾Ê�ÍÏÎ�ÚxË<�SÓ©Í .�ÍÏ×	ÚxË<�@ÑxÚ&% %³Í:Ô�Î�%¡Ð�Ô�Ñª×-�cÚ .}Ê %,Ú"�4�eÚ�ÎD× �eÚ�ÑhÚ�Í %�Ê�ÓØÍÏÉ�ÍÏ× � Ú�Î<Ð�Ô�Ñ
.}Ú '8Õ �8Ê .hÊrÓÏÓ�Ê�'rÉ�Í % %³Í:Ô�Î .}Ô�ÎS×ÙÑhÔ�Ó �¬Ô�Î
×-�cÚ�ÎRÖeÉ¬ÕhÚ�Ñ�ÔwÐ�Ê/.,×ÙÍ���Ú�É*ÔPÕ³ÍÏÓ�Ú�%<�



� Ô�Ô��eÚ,ÑxÊ�×´Í���Ú�Ê�Î�'���ÔrÎRÌ � Ô�Ô��eÚ,ÑxÊr×ÙÍ���Ú � ÔrÎR×´ÑxÔ�Ó¤ÍÏÎ��
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6 ��� � ��$ 8 �0� = � �3�1�&��� ����& ; �45 5 ��� ! � � ��5 ! ��5 ��� $ � �1 = 1������1�$65
�¾mKfxWno�dªdw[<i³fho�j�mD»[�i�jkmSdwo�{e[,t¹fhWn[��k�pj § qk�6jkzefho�Z*opÁ�q�fho�j�mDopm0	Wno�i}WD»[�qr�p��j�~[<qki}WKmnje{e[(fxj�lRdx[¬q�{eo©Ç#[,th[,mPf�sF®v¯
thqrfx[D"  qrmS{8»[ªdw[�[,«�fxj*j § f}qropm�fxWn[ § [�dwf|i}Wnjko�i�[jk�1"  µ � . � , ,/,., , ÛC�C D[�qkdhdwlnZ*[¹fxWSq�f|qr�p��¥�qr�pln[�dvjr��P R �  S´µ P R �  SqrmR{5`  qrth[«PmRj�	m § b�fxWn[�{n[�i�o�dxo�j�m�Z�qk«k[,t<��(»b8qk���pj�	opmn��"  fxj�{eo�Ç#[,t	��thjkZ jkmn[ªmnje{e[�fxj¬qrmRjrfxWR[,t	»[ª[�·ezS[<i³fvfhj
qki}Wnop[,¥�[¸WRo���Wn[,t	[<$�i,o�[�mRi�b��

���
	 � � � N��RNÏ� á � ��M� á � å�� � å æ á ����� P¤�	��� á 2 ã æ á L á �¤æ á �@�¬�k�n� á
\�jkmRdxo�{e[,tXfhWn[��jk�p��j�	opmn�(znthj § �p[,Z�;

Ä�o�mS{� 
). � "�
4 , ,/,., , "�
7 �CfxWRqrfvZ*qr·eo�Z*opÁ,[�d�657�^i. 7_  < 4 � + � ��, Û-� �!`  ba  � "  �0� °Ù���c²

	Wn[,th[ + � ��, Û-�Fopd	{e[,¿Rmn[<{ § b��F�PlRq�fho�j�mK°w�<²³�FVXWR[,m��[WRq¦¥�[kµ
6 �  77 .  4 	 5 � �7�; 7 =< 4 � 4@ ? � �

7_  < 4 `b �P R �3 SX"$ °Ù�k��²

qrmR{
6 !$# �7 .  4 	 5 � �7 ; 7 =< 4 � 4@ ? � �

7_  < 4 `b �P R �  S ��9�� @ ? �C��� °Ù� "P²

	Wn[,th[  4¹qkmR{  	 qrth[ª{e[�¿RmR[�{�o�m�°w�,�P²��C¢¼[�f
  	 ^ .  	 5  4

Û
7_< < 4<��<( 

�" < °Ù� *k²

Ã|[�mnjrfh[ § b��" fhWn[ªWRqktxZ*jkmRopiq¦¥k[�thqk�k[vjk�1"  Â d�µeo´� [���µ
�"�. � 7_  < 4 �"$ � 2(4 °Ù�r�P²

 Ào©fhW�fxWn[<dw[ª{e[,¿Rmno�fxopjkmRd|qrmR{ § b�{eo�Ç@[�tx[�m�fhopqrfxopmn�M°Ù���k²�»[¹��[�f
� 6 �  77
� "  . Û  	4�:Û   	 "$ F5  4 � 	 �!`  P R �  SW.  	4:  	 5 � �7��@ A 	 Û " 	 �!`  P R �  S °Ù� (P²

qrmR{�dxo�Z*op�pqktx�pb § b�{eo�Ç@[�tx[�mPfxo�q�fxopmn�M°´� "�²
� 6 !$# �7
� "$ . Û  	4�ÙÛ   	 "6 W5  4 � 	 � �Z`  P R �  SO9 � @ ? .  	4:  	 5 � �7��@ A 	 Û " 	 � ��`  P R �  SO9 � @ ? ° �k�P²

Ã|[�mnjrfh[
�����"Z�-.  	4:  	 5 � �7��@ A 	 Û ° �n�¦²

� j� § b�[��PlRq�fho�mR��fhWn[�{e[�txop¥�q�fxop¥k[<dXo�mH�F�PlRqrfxopjkmRdª°´� (P²�qkmR{K° �k�P²�fxj*Á,[�txjSµe�[j § fhqko�m ;

� N�� �¾m8fxWR[ª��opmn[�qktvi,q�dw[�µ
"  . � ��� �"Z�`b �P R �3 S ° ����²



�¦� 	 � �¸ÓØ×´É*ÊrÎ � � ����ÖeÉ�Ê�Ñ ��� ����ÖeÉ*ÊrÑ��	� ��
SÚ,Î�rÊ�×¾Ú�%��

¢¼[,f � ^ . 7_  =< 4 � `  P R �  S °)�/��²

VXWn[,m
�" . � 7_  < 4 � `b P R �3 S�G���"Z� � 274 . � �G� �"Z�� ,

	Wno�i}W�opZ*zn�po�[<dXfxWRqrfXfxWn[�dxjk�plefxopjkm �"�
¹o�d	�kop¥k[�m § b
�" 
 . �

Û
 4 	 "�� Û� ��� $

acl § dwfxo�fxlnfxopmn��fxWR[�dwj���lefho�j�m8jk�¤fhWnopdv[��PlRq�fho�j�m8opmH�F�PlRq�fho�j�mK°)����²»�kop¥k[�d�fhWn[�"�
 Â d��� N N�� �¾m�fxWn[ª[,·cz@jkmR[,mPfxo�qr�¼i�qkdx[kµe»[¹��[�fX��thjkZ��F�PlRqrfxopjkm�° ����²

"$ R. $� � �B25�#9���� 6
�� �$ � � ��� �"H�`  P R �  S �� , °)�r�P²

VXWn[,th[���j�tx[�µelRdxo�mn�H°´�r��²�o�fvo�Z*zn�pop[�dXfhWRq�f �"�
¹o�d»fxWR[�dwj���lefho�j�m8jk�
�"�. $

�
7_  =< 4

�� � �B25�#9���� 6 �� �$ � � ��� �"H�`b P R �  S ����� 274
	Wno�i}W�bcop[,��{nd»fxWR[�"�
 Â d»fxWRtxj�ln�kW��F�PlRq�fho�j�mK°)�r�c²³�

VXWR[(q § j�¥�[�dxjk�plefxopjkmRd¹qrth[�����j § qr�p�pb�j�zefxopZ�qr�6znthj�¥cop{e[<{�fxWR[,b�qktx[�	o©fhWno�mDfxWR[�t}qrmn��["' �ª K[*{n[���[,t¹fhWn[({nopdhi�lRdhdxo�j�m
j�m�fhWn[ªmclnZ*[,thopi�qr�¼i,jkZ*znlef}q�fxopjkmSdXjr�-"�
 Â d»fxj¬ac[<i³fxopjkm "R�
��� 	�� 	 	 �e� Q á � ��M� á � å�� � å æ á �
V�j�Z*je{e[,��fhWn[�i�qkdx[ªjr�Cq*�pqktx��[¹mclnZ § [�tvjr�6lRdx[,t}d	»[�dwWRqk���¤lRdw[�q :Slnop{Hqkznznthj¦·eo�Z�q�fho�j�m�opmH	Wno�i}W8fhWn[,th[�qrth[¬°�mRjkme½
i,jklnmPf}q § �pbn²¡opme¿RmRo©fh[�mclnZ § [,tvjk��lRdx[,t}d��|°:VXWno�dXfgbcz@[ªjr�Cqrznznthj�q�i}W�o�dX��th[��Pln[,mPfh��b¬lSdw[<{8opmHjrfhWn[,t	[�mn�kopmn[�[,tho�mn�(¿R[��p{Rd,µ
dx[,[¸[k� �R� * " ,´� ²� D[¹o�mPfhtxje{elRi,[�
 zSj�znln��q�fho�j�m�i���qkdhdw[<dFjk�¼Z(j § op��[<d,�CVXWn[¸zRqrt}qrZ*[�fh[,t � opm¬fxWR[¸i�jPdgf���lnmRi�fxopjkmD°w�k�¦²6	o��p�
§ [ªfhWn[�dhqrZ*[��jkt¸qr�p�¤Z*j § op�p[�dvjk�6fxWn[�dhqrZ*[fgbcz@[ � , �Z. � , $ ,-,.,/,=, 
Bdwj*fhWRq�f|Z*j § o��p[�d § [���j�mn�kopmn�*fhj�q��kop¥k[�mHi���qkdhd �
WSq¦¥k[�fhWn[¬dhqrZ*[(i}WSqrmnmn[��Fi�j�mR{eo�fxopjkmRd��� K[�dwWRqk���6fhWclRdlRdx[�fhWn[�mnjrf}q�fho�j�m � @� A fxj�o�mS{eopi�q�fh[�fhWno�dª{e[,z@[,mR{n[,mRi,[k�( D[
dxWRqk����lRdx[ªdwopZ*o���qrth�pb*fxWn[ªmnjkfhqrfxopjkm � @�� A ��jktXfxWR[i,jc[%$¬i�op[,mPf|qrzRzS[<qrtho�mn�(opm�fhWn[ª��opmn[<qrtvi�jPdgf<�6�¾m�dxWnjktxf�µeZ*j § o��p[�dX	o�fxW
fhWn[�dhqrZ*[¸¥�qk��ln[ªjk�6��� @�� A , ` @� A �|°�opm�fhWn[ª�po�mn[<qrtvi�qkdx[<²�jkt
� � @� A , ` @�� A �|°:o�m�fxWR[ª[�·ezSj�mn[,mPfhopqk�¼i,qkdx[<²�qrth[ªdxqkop{�fxj § [,�pjkmn�
fhj(fxWn[�dhqrZ*[ªi���qkdhdXjr��Z(j § op��[<dXWRq¦¥co�mn�*o�{e[,mPfhopi�qr�¼i}WRqkmnmn[,�¼i,jkmR{no©fho�j�mRd,�
 D[�{e[�¿RmR[��jktv[<qki}W ��fhWn[ª¥k[<i³fhjkt�� @� A . ��� @�� A4 , ,/,., , � @� A* �Ffhj § [ªfhWn[�qkZ(j�lnmPf	jr�%�<½Ùfgbcz@[�Z*j § op��[<dXfxWSq�fvlRdx[ª[�q�i}W

jk�6fxWn[�thqrfx[�dJ"94 , ,/,., , " *,�¸Ã|[,¿Rmn[���. ��� @ 41A , ,/,.,=, � @�� A ��fxj § [�q�Z�ln��fxo�dwfxt}q�fx[��kb���jkt¸qk����Z*j § op�p[�d��v Ào©fhW�dxjkZ*[�q § lRdw[
jk�¼mnjrf}q�fho�j�m¼µk�p[�f �  ^ . ; �� < 4 � @�� A {e[�mnjrfh[vfhWn[|����j § qr�@qrZ*jklnmPf¡jk�¼Z*j § op��[<dCfhWRq�f»lRdw[|fxWn[¸thqrfx[�"  lnmR{e[�t��C�CÃ¸[,mnjkfx[� fhj § [�fxWn[ªfhjrf}qr�¤qkZ(j�lnmPfvjr�ClRdx[,t}d,�»VXWn[,m � . ; * =< 4 �  �XÃ|[,¿Rmn[L4  ���-�1. �  b7 � ���ßfv��j����pj�vdX��thjkZ �F�PlRq�fho�j�m0°�*r²
fhWRq�f � � 4!���-�8�!. P > @�� A R ��S  4 	 5  4#P > @�� A R � 7 "�S . �! 4�  	 5  4 ; * =< 4 �  h" 274 
	WR[,th[  4 qkmR{  	 qktx[D�kop¥k[�m § b$�F�PlRq�fho�j�mB°´�r��²�� V¤j dxo�Z*zn�po©��b�µ�[KdwWRqk���ª{e[�mnjrfh[ � ���-��. � ��46���-�0�x� Ã|[,¿Rmn[a @� A � � @� A �-.�� @� A "$ 6��jktXfhWn[ª�po�mn[<qrt	i�jPdgfvqkmR{ a @� A � � @� A ��. � @�� A � 9 � @ ? �C� � ��jktXfxWR[ª[�·ezSj�mn[,mPfhopqk�¼i�j�dwf��



� Ô�Ô��eÚ,ÑxÊ�×´Í���Ú�Ê�Î�'���ÔrÎRÌ � Ô�Ô��eÚ,ÑxÊr×ÙÍ���Ú � ÔrÎR×´ÑxÔ�Ó¤ÍÏÎ��
	�	�	������������������� % � �

VXWn[�m¬jklRt�znthj § ��[�ZBjk�¼Z*qr·eo�Z*opÁ,opmn�ªfxWR[|zRq¦b�jrÇ���lRmRi³fho�j�m�fxlnthmRd�jklef�fxj § [¹q�mnj�me½´�popmn[�qktFjkzefho�Z*opÁ�qrfxopjkm¬znthj § ��[�Z
{e[�¿Smn[�{ § b ;I�� �� 6 ���-� 	Wn[,th[ 6 ���-� ^ . � ���-�R� �_� < 4 ` @� A

*_  < 4 � @� A a @� A ��� @�� A �
. �! 4�  	 5  4 ; * < 4 : ; �� < 4 � @� A A " 274 

� �_� < 4 ` @� A
*_  =< 4 � @� A a @� A � � @� A �

dwl § ug[�i�f	fxj
*_  < 4 � @� A .�� � ,�� � , � @� A I � ,��F��, �

	Wn[,th[�� � o�d»fxWR[¹zRtx[<{e[�¿RmR[�{�i�jkmSdgfhthqko�mPfXjkm8fxWn[mclnZ § [,t	jk��Z*j § o��p[�d»opm�i,�pq�dxd*�c�FÃ¸[�dhi�tho § opmn��fxWn[�dxjk�plefho�j�m¬��jktXfhWno�dznthj § �p[,Z o�d�j�lefhdxo�{e[|fhWn[dxi,jkz@[|jr�¤fxWno�d»tx[�zSj�twf<��®|j��[�¥k[,t<µ�6 ���-�6fxlnthmRd»jklef�fxj § [i�j�mRi,q¦¥�[|qrmS{�fxWR[|��[<qkdxo § �p[¸dx[�fXo�d
i�j�Z(zSqki³f<�6 D[�i,jkmRi,��lR{n[fxWRqrf»fhWn[,th[ª[�·eo�dgf}d	q(lnmno���lR[�dwj���lefho�j�m¼�

� �2�������»�����D�	��
�6�³��� ��

	 �

� ��� � 1�5 13� �	5���= 8 � &�$ " 5 $ ! �BA
�¾mHfxWRopddx[�i³fho�j�mM»[�qrmRqk��bedx[ªfxWR[�mnj�me½¾i�jcjkz@[,t}q�fho�¥�[ § [�WRq¦¥co�j�lnt|jk�FZ(j § op��[�mnje{e[�d��| K[(dxWRqk����Z*jc{n[,��fxWno�d¸dxo�fxlRqrfxopjkm
lRdxo�mn�*mnj�me½¾i�jcjkz@[,t}q�fho�¥�[¸�PqrZ*[|fhWn[,j�txb8qrmR{�j § fhqropm8fxWn[ª[<��lRo��po § txoplnZ��
�¾m*q|mRjkme½¾i�jcjkz@[,t}q�fho�¥�[Fdw[,fwfho�mn�Sµr[�q�i}W�mnje{e[XlRdx[�d¤fxWn[	dhqrZ*[»^M£|\K��t}qrZ*[�dxo�Á�[$�KqrmS{�o�d�qk���pj�»[�{fhj¸lRdx[Xq¸{eo�Ç#[,th[,mPf

sF®	¯ t}q�fx[¸qkdFopm�fhWn[|����j § qr�nZ�ln��fxopthqrfx[|qk���pjei,q�fho�j�m�o�m¬fxWn[¹i�jcjkz@[,t}q�fho�¥�[vqrznznthj�q�i}W¼� (»lef»Wn[,th[	fxWR[|j § ug[�i³fho�¥�[vjr�¼[<qki}W
mnje{e[ªo�d»fxj�Z�q�·eopZ(opÁ,[o�fhd	opmR{eop¥cop{nlRqr��zRq¦b�jrÇH��lnmSi³fxopjkm�	Wno�i}W�i,qrm § [�{e[,mnjkfx[<{ § b�  0� "$ 8�¡qrmR{�{e[,¿Rmn[�{�q�d

  � "  ��. + � ��, Û-�(�!`  ba  � "  � ° ����²
Änj�t¸[�¥k[,thb � µ�  o�di�jkmSi,q¦¥k[ªª� t<� f<��"  qkmR{�i,jkmPfxopmclnjklRd|ª� t<� f���" < , C��. � ��ßf¹fxWn[�m���j����pj�vd	��thjkZ y	jPdw[�m * *3,6fxWRqrf
q � qkdxW�[��Plnop�po § thoplnZ`[�·eopdwfhd���¾mMzRqktwfhopi,ln�pqkt�µ@»[�dxWRqr�p� § [�o�mPfx[�tx[<dgfh[�{�o�mHfhWn[(��opmn[�qkt a �  7 � "  �$. P R �  S "  qkmR{HfhWn[[�·ez@jkmn[�m�fhopqk� a !$# � � "  ��. P R �  S � 9 � @ ? ��� � i�qkdx[�d�� D[ªWSq¦¥k[
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Û " 	 �C`  P R �  S , �  ! # � 
� "  . �����"Z�

Û " 	 � �Z`  P R �  SO9 � @ ? ° �/"P²
VXWn[�dx[vqrth[»fxWn[vdhqrZ*[	[<��lSq�fxopjkmSdCqkd6»[	WRqk{(opm�ae[�i³fho�j�m*�R� �[�·ni�[�zefF	o©fhW�qrm*[�·cfxt}q¸�:qki�fxjktCjk�@Û�opm*fxWn[v{e[�mnjkZ*opmRq�fhjkt<�
�F�PlRq�fho�mR�*fxWn[�Z fxj*Á�[,thj ;
� N�� ÄRjktXfhWn[ª��opmn[<qrt	i,q�dw[»[¹j § fhqko�m

�" 
 . �
Û
 4 	 " �� �C� $ ° � *k²

	WR[,th[ �¶o�d»fxWn[�dhqrZ*[ªqkd	{n[�¿Rmn[<{�o�mH�F�PlRqrfxopjkm�° ����²»qrmR{ "�
 Â d	qktx[j § fhqko�mn[<{¬��thjkZ
"  . � �G� �"H�

Û:`b P R �3 S , ° �k�P²

� N N�� aeo�Z*op�pqktx�pb���jktXfhWn[ª[�·ez@jkmn[�mPfxo�qr�¼i,q�dw[�µc�[ªj § fhqko�m �"�
qkd	q*dxjk�plefxopjkm�jr�
�" . $
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 K[�{e[,��[,tXfxWR[�{eopdhi�lSdxdxo�j�m8j�m�fhWn[ªmclnZ*[,thopi�qr�¼i,jkZ*znlef}q�fxopjkmSdXjr�-"�
 Â d»fxj�ac[<i³fho�j�m�"R�
� �-, �	$65 @�& $ $ � � &���132 � :��%= ��� 13�<; 1�5���5 1�� ����$ = �05 $ ��A � & A
�¾mDfxWR[¬i,qkdx[*jr�Xq8¥�[,thbM��qrth�k[(mPlRZ § [,tªjr�»zn��q¦bk[,t}d�µ¼q8th[�q�dwj�mRq § ��[(Z*jc{n[,�Co�dªjr�Xq8�PqrZ*[*	o©fhW�q�i,jkmPfxopmclnlnZ dx[�f�jk�
zR�pq¦b�[,t}d,�� D[ªqrth[|Z*jkfxop¥¦qrfx[<{ § b*fxWn[¹ 0qrt}{etxj�z¬[��Plnop�po § thoplnZ i�j�mRi�[�zef»opm�thj�q�{*fxt}q�$¬i�°�opm8	Wno�i}W�thjklnfx[�d�jr��i,qrt}d»qrth[
i}WRj�dx[,m8dxj�qkd»fhj�Z(opmnopZ*o�Á�[fxWn[�i�qrt}d,Âe{e[��pq¦bed�µ9* (eµ "-,´µSqrmR{8	Wn[,th[fxWR[dx[�fvjk�6i�qrt}d»opd	q�dxdxlnZ*[�{�fxj § [ªo�mn¿Rmno�fx[<²��
�ß�#»[v{e[,mnjkfx[XfhWn[XfxWnthjklR�kWnznlnfFjr��qr�p�nmnje{e[�dFo�m�i���qkdhd%� § b � � ���-��qrmS{�fhWn[vzRq¦b�jrÇ¬jk�#qmnje{e[	opm�i���qkdhd � § b 6 � ��� , "�� �fhWn[,m���j�tXfxWn[ª[,·cz@jkmR[,mPfxo�qr��z@j��[�t	i�jkmSdwlnZ*zefho�j�m�i,j�dwfhd�µcfxWn[ªzSq¦bkjrÇMo�dX�kop¥k[�m § b

6 � ��� , " � � ^i. �
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	WR[,th[ � � opd�fxWn[8dxqkZ([¬q�d�{e[,¿Rmn[<{0o�m>ac[<i³fho�j�m��R� �n� �e� � j�ªµ ��
 . ��� @ 4 A 
 ,-,.,., , � @�� A 
 �¸o�d�i,qk���p[�{0qH 0qrt}{ethjkzDfgbczS[
[<�Plno��po § txoplnZ o�����jkt	[�q�i}W��(»[¹WSq¦¥k[

��� @�� A � 
 I � ,��W��, � *_  =< 4 � � @� A � 
 .�� � ,�� � , 6 � ��� 
 , " � � I 6 � ��� 
 , "Z� ,
	WR[,th[|fhWn[ª�pq�dgfXopmn[��PlRqk��o�fgb¬Wnj��p{nd»��j�t	qr�p� " ( ' µRqrmR{���jkt	qk��� " � opm8fxWn[ªdxlnznz@jktxfXjk� � @� A 
(°:oÙ� [k�pµe��jktvqk��� � ��j�t		Wno�i}W�0��� @� A � 
�	 ��²��
�ßf¡o�d¡dx[,[,m*��thjkZ °��P��²�fhWRq�fF��j�t�qkmPb�¥�qr�pln[ �Cµ�fxWn[vZ�qr·copZ*o�Á<q�fho�j�m�jr� 6 � ��� , " � ��j�¥k[,t!" � o�dFj § fhqropmn[<{ § b*i}Wnjcj�dxo�mR�fhWn[�dwZ�qr�p�p[�dwf(q¦¥�qrop�pq § �p[#" � �0VXWRopd(opZ(zR��op[�d�fxWSq�f�qkd�fxWn[�mclnZ § [,t*jr�vmRjc{n[�d § [<i�j�Z([<d���qrth�k[�µ6fxWn[�jkmR��b0 0qrt}{etxj�z

[<�Plno��po § txoplnZ fxWRqrf¸o�dvWnop�kWR��b�opmn[%$¬i�op[,mPf|o�d¸	Wn[,m ;	qk����mnje{e[�d|[,mR{HlRzMlRdxo�mn�¬fxWn[(dwZ�qr�p�p[�dwf¸q¦¥�qrop�pq § ��[ªzRWPbedxopi�qr�¼t}q�fh[k�
VXWR[¸th[�q�dwj�m § [�WnopmR{�o�f	opd�fhWRq�f	opm�fhWn[¹i�qkdx[¸jk��q���jkf»jk��lRdx[,t}d,µPfhWn[¹i}WRjko�i�[¹jr��" � § b¬q(dwopmn�k�p[¹mnje{e[¸WSqkdXq�mR[,�k�pop�ko § ��[
opZ*zRqki�f�j�m¬o©f}d¡j�	m¬fxWnthjkln��Wnznlef<µPqkmR{�Wn[�mRi�[|fxWn[¹mnje{e[¸jkmn�pb�i�jkmSdwo�{e[,t}dCZ*opmno�Z*opÁ,opmn�(o©f}d�i,j�dwf�th[,��q�fx[<{(fxj�fxWn[¹zSj�»[,t
i,jkmRdxlnZ*zefho�j�m¼�


 � � 	 �	�6���»
������ �������	1

�¾m>fxWno�d*dw[<i³fho�j�m¼µC�[�mclnZ*[,thopi�qr�p��b0[,·eqkZ*o�mn[�fxWn[�i��pj�dx[�{���jkthZ�[�·eznth[�dhdwopjkmRd���jkt�fxWn[�j�zefxopZ�qr��fxt}qrmRdxZ*opdhdwopjkm>thqrfx[�d
j § fhqko�mR[�{*opm�fxWn[¸znth[,¥co�j�lRdFdx[�i�fxopjkmRd��� K[¸qk�pdxj�[,·eqkZ*o�mn[vfxWn[¹i�jkthth[�dxzSj�mR{eopmn��dwopmn����[vmRjc{n[	fxWnthjklR�kWnznlnfhd¡qkmR{�j�¥�[,t}qr�p�
zSq¦bkjrÇ�d��¼ D[Xi�j�Z*znlefx[¡fxWn[»jkznfxopZ*qk�Ps¡®	¯ fxt}qrmRdxZ*opdhdxo�j�mªthqrfx[�d�µ<fxWnthjklR�kWnznlnfhd�qrmR{ªzSq¦bkjrÇ�d¤q�d�qv��lnmRi�fxopjkm�jk�nmclnZ § [,t
jk��mnje{e[�d¡ÛMqrmR{�qk�pdxj�qkd�q��lnmRi�fxopjkm¬jk�@fhWn[¹^M£|\���t}qrZ*[|dxopÁ,[&�|�6acopmRi,[|»[|i�j�mRdwo�{e[�t6" jkt6"$ xµeqkd6fhWn[¸i�qkdx[vZ�q¦b § [kµ
fhj��po�[¸o�m¬fxWn[i�j�m�fho�mclnj�lRdFopmPfx[�tx¥�qr� ' ^ . R " � , "*) S´µc»[¸{ej�m¼Â f��k[,f " j�t$"$ xÂ d¡fxj § [¹q�dx[�f�jk�¤{eo�dxi,tx[,fx[|¥�qk��ln[<dFfhWRq�fXi,qkm§ [¸{no�th[�i�fx�pb*q�dxdxop�kmn[<{(fxj�mRjc{n[�d»qkd�zS[�t¡fhWn[¸�g�¡�F�Å�����n�����Xdxz@[�i�o�¿Si�q�fxopjkmSd,�¡\�jkmSdw[<��lR[,mPfx�pbkµPo©��fhWn[¹j § f}qropmn[�{�j�zefxopZ�qr�
t}q�fh[�"~j�t�"$ F{ejc[�d|mnjrf|i,jkopmRi�o�{e[ª	o�fxWHj�mn[ªjr��fxWn[�{eopdhi�th[�fh[ª¥�qr�pln[�dvdxz@[�i�o�¿R[<{�o�m�fhWn[ª�g�F�F�$�����n������q(dwz@[�i,o©¿Si�q�fho�j�m
o´� [k�pµ�jkmn[(jr� + ,0/ ,-,.,/,=,1,�.�2 �8�43�µ@fxWR[,m0q8{eo�dhi�th[�fx[(dwz@[�i,o©¿S[�{D¥¦qk��lR[�	Wno�i}W�o�di��pj�dx[�dwf|fhj�fhWn[*j § f}qropmn[�{Hj�zefxopZ�qr�6t}q�fx[i�qrm § [ªlSdw[<{��
 K[�lRdw[�fxWn[8��jk�p�pj�	o�mn�Kdw[,f�jk�|zRqrt}qrZ*[,fx[,t}dªfhjDdwfxlR{nb0fxWn[�jkzefho�Z�qk�¡fhthqkmRdwZ*o�dxdxopjkm¨t}q�fh[�d�qkmR{�fhWn[�i�jkthth[�dxzSj�mR{eopmn�
dxopmn�k�p[mnje{e[¹fxWnthjkln��Wnznlef}d	qrmR{�j�¥�[,t}qr�p�SzRq¦b�jrÇ�d<;

½��¾m¬fhWn[¸�popmn[�qkt»i,j�dwf�P R �  S�o�d�dx[�f»fxj(¥�qrthb�lnmRo©��j�txZ*�pb*��txj�Z ��  7 . � , ,�� �O� 2 � fxj ���� # . � � �]� 2 ��� � �$� 3¹z@[,t� � � 3 7 3������6��j�t	[�q�i}W8Z*j § o��p[ � �
½��¾m*fxWn[|[�·ezSj�mn[,mPfhopqk�Ri�jPdgf)P R �  S@opdFdx[�f¡fxjª¥�qrthb�lnmRo©��j�txZ*�pb���thjkZ �   7 . 6��Z' 7 �   7 fhj � �� # . 6��Z' 7 � �� # 
	Wn[,th[(¥¦qk��lR[(jk� 6 °:zRqkdhd § qrmR{Ddwz@[�i�fxthlnZ¬²¸opd¹f}qr«k[�mDq�d $�� 2 � � ��j�tqkmK�����n������q�dxbcdwfx[�Z�µB�Z'8°�j�mn[�½¾dwo�{e[<{
zSj�»[,t¸dwz@[�i�fxt}qr�¤{e[�mRdxo©fgbn²Xo�d	f}qr«k[�mHqkd , , , $ � �]� 2 	 4 � � �$� 3 7 � � qrmS{���jkt	fhWn[�yvq¦bc�p[,op�kW��:qk{eopmn��i�qkdx[ �   7 .�]� 274k4 qkmR{ � �� # . �]� 2�� �

½¬VXWn[ § q�i}«�½ßjrÇHZ�ln�©fho�zR��op[,t)� . $(qrmR{5� " . � + dw�pjrf}dXo�m � � .V� � � " �½¬VXWn[�{nqrfhq���thqkZ*[¸fhthqkmRdxZ(o�dhdwopjkm8j�¥k[,thWn[<qk{�% ' . , $�dw�pjrf}d	qrmR{8fxWR[�y�Vva�i,jk�p��o�dwopjkm8j�¥k[�txWn[<qk{ %7*6. ����dx��jkfhd��
½¬VXWn[�dx��jkf	dxopÁ,[opd	fhqr«�[,m�qkd?$����B3qrmS{�� . �]��* �3,´�
½¬Änj�t�dwopZ*zn��o�¿Si�q�fxopjkmDfxWR[�zRqrt}qrZ*[�fh[,t3`  o�d¹fhqk«k[�m�fhj § [*fhWn[�dxqkZ([(��j�t�qr�p�Fmnje{e[�d � . � ,., ÛC��VXWn[�¥�qr�pln[<dªqrth[
{eo�dwzn��q¦bk[<{ § [,�pj� [<qki}W�zn�pjrf��

VXWR[¹zR��jkfhdXj § fhqropmn[<{���thjkZ fxWn[mclnZ*[,thopi�qr�¼i,jkZ*znlef}q�fxopjkmSd	qrth[¸znth[�dx[,mPfh[�{�q�fXfxWn[ª[�mR{�jr��fxWn[ªth[,z@jktxf��CVXWn[¹¿Rt}dgf|dx[�f
jk�Fzn�pjrfhd*°ÙÄ�op�klRtx[8��fhj��<��²vqktx[�¥¦qktxo�q�fho�j�mRdvjk�¡jkznfxopZ*qk��s¡®	¯ºthqrfx[<d,µ�dxo�mn����[�mnje{e[�fhWnthjkln��WnznlefªqrmR{Mj�¥k[,t}qr�p�¤zSq¦bkjrÇ
ª� t<� f<��mclnZ § [�tFjr�#mnje{e[�dFÛ�qkmR{�fxWn[vdx[�i,jkmR{*dx[�fFjr�#zn�pjrf}dv°:Ä�op�klnth[� �¸fxj��r�P²6qrth[X¥�qrthopqrfxopjkmRd6jk�@j�zefxopZ�qr�nsF®v¯ t}q�fx[<d,µ
dxopmn�k�p[mnje{e[¹fxWnthjkln��Wnznlef|qkmR{8j�¥k[,t}qr�p�@zRq¦bkjkÇMª� t<� f<�6fxWn[�^M£|\ ��t}qrZ*[ªdwopÁ,[D�|�
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� å ML��e� N�� å ��� á � ä�ácá �¨� å¼å L á �¦�n�]N�� á � ��æ � å � ã � å¼å L á ���e�]N�� á � å 2 �¼�ON å ����� �¾m�fxWn[¹sF®	¯ fxt}qrmRdxZ*opdhdxo�j�m�thqrfx[
zn�pjrfhd|°:Ä�o���lnth[|�¦½�"ªqkmR{*��½¡�¦�k²³µ��[	j § dx[,th¥k[»fxWRqrfCfxWn[|jkzefho�Z�qr�SsF®	¯ thqrfx[Xjr��[�q�i}W�mRjc{n[|{e[�i,tx[<qkdx[�d6	o�fxW�opmRi�th[�q�dwopmn�
mclnZ § [,tjr��mnje{e[�d��ª�ßf�i,qrm § [�dx[,[,mMfxWRqrfopmMfhWn[�i�jcjkz@[,t}q�fho�¥�[��k�pj § qr��Z�ln��fxopthqrfx[*qrmR{�mnjkmn½ßi,jPj�zS[�thqrfxop¥k[ªZ�ln�©fho�t}q�fh[
qr�p��jei�q�fxopjkmSd,µ<��jktCq¸�kop¥k[�m�mclnZ § [,t6jk�Smnje{e[<d,µ�[<qki}W�mRjc{n[�o�dCqkdhdwop�kmR[�{�q¹{eo�Ç@[�tx[�m�f6t}q�fx[X{e[�zS[�mR{eopmn�jkm�fhWn[XzRqrt}qrZ*[,fx[,t}dP R �U SSqkmR{ P R �  Sn��jkt�i}WRqrmnmR[,�Ri,jkmR{eo�fxopjkmSd,��VXWn[|i�lRtx¥�q�fhlnth[Xqk��j�mn�¹fxWn[ 7gmnje{e[	opmR{e[,· 9	qr·co�d6o�dCZ*jkth[vdwop�kmno�¿Si�qrmPfCo�m*fhWn[[�·ez@jkmn[�m�fhopqk�ni,q�dw[�fxWRqkm�opm�fxWn[	�po�mR[�qrtCi�qkdx[k��VXWRopd6o�dC{eln[Xfhj¸fhWn[Xo�mRWn[,th[,mPf6��jkthZ~jr�SfxWn[	dxjk�plefxopjkm���jkt�fhWn[	[�·ez@jkmn[�m�fhopqk�
i,q�dw[¹fxWSq�f|i�j�mRdxopdwfhd»jr�Cq 7w¢�qrZ § [�twfh  9¸��lnmRi�fxopjkm�th[,znth[�dx[,mPfhqrfxopjkm¼�
 ÀWn[�m0�[*WRq¦¥�[(qKÓØÍÏÎ#ÚhÊrÑ¹i,j�dwf�qkdhdwjei�o�q�fh[�{�	o©fhWDfhWn[*zSj�»[,tªi,jkmRdxlnZ*zefxopjkm¤µ¼fxWR[,mD��jktªÛ�. $nµ¼fxWR[*dxopmn�k�p[*mnje{e[

fxWnthjklR�kWnznlnf(opm¨fhWn[�i,jcjkz@[,t}q�fxop¥k[8�k�pj § qk�¡Z�ln�©fho�t}q�fh[�i�qkdx[D°ÙÄ�op�klRtx[H�k²�opd(qrthjklRmR{ ������Wnop�kWn[�t�fhWRqrmÅo�m>fxWn[�mnj�me½
i�jcjkz@[,t}q�fho�¥�[*Z�ln��fxopthqrfx[¬i�qkdx[M°:Ä�o���lnth[ *r²³���¾mK�:qki�f�	o©fhW�o�mSi�th[�qkdxopmn��ÛÅfhWn[�dxo�mR�k�p[�mnje{e[*fxWnthjklR�kWnznlnf�zS[�thi,[,mPfhqk�k[
��qko�m0opm0fxWn[�i�jcjkz@[,t}q�fho�¥�[(����j § qr�CZ�ln��fxopthqrfx[�dhi�[�mRqrtho�j�j�¥�[,tfxWR[¬mnjkmn½ßi,jPj�zS[�thqrfxop¥k[*Z�lR�©fho�t}q�fh[¬dxi,[,mRqktxopj��kjc[�d��thjkZ����� ��jkt¡Û . $¸fxjªlnz*fhjªZ(j�tx[XfhWRqrm $������ ��jktFÛ . �O�n�� ÀWn[,m*fhWn[|i�jPdgf¡q�dxdxjei�o�q�fh[�{�	o©fhW�fhWn[vz@j��[�tFi�j�mRdwlRZ(znfxopjkm
opd�ÚhË<�eÔrÎ@Ú,ÎR×´Í:Ê�ÓSfxWn[�dxo�mn����[(mnje{e[�fxWnthjklR�kWnznlnf¹z@[,t}i�[�m�f}qr��[���qko�m�o�mDfxWn[�i,jPj�zS[�thqrfxop¥k[�qk���pjei,qrfxopjkm>°ÙÄ�op�klRtx[��k�¦²vj�¥�[,t
fxWn[(mnj�me½ßi,jcjkz@[,t}q�fxop¥k[�qr�p��jei,qrfxopjkm>°ÙÄ�o���lntx[8� �P²v¥�qrthop[�d|��txj�Z`qktxj�lnmR{��=$�� ��jktÛG. $*fxj�lnz�fxj��]����� ��jkt¹ÛG. �]�R�
 D[*qr��dxj¬j § dx[,th¥k[fhWRq�f¹fxWR[�i�jcj�zS[�thqrfxop¥k[�Z�q�·c½ßZ*o�mH�:qko�t¹dxi}WR[,Z*[8°ÙÄ�op�klRtx[ �nµ (�²	z@[,tx��jkthZ�d¸qk��Z*jPdgf|[<�PlRqr�p��b�»[,�p��q�d
fxWn[�i,jcjkz@[,t}q�fxop¥k[¹�k�pj § qr�#Z�ln��fxopt}q�fx[�dhi}Wn[�Z([�°CÄ�op�klnth[��eµ��k�¦²³�
VXWn[<dw[�j § dw[�tx¥�q�fho�j�mRd�i,��[<qrth��bKop���plRdwfxt}q�fx[8fxWSq�f�i�jcjkz@[,t}q�fho�¥�[�sF®	¯ t}q�fh[8qr�p�pjci�q�fho�j�m¨dgfhthqrfx[,��b0tx[<dwln��fhd�opm>Wnop�kWn[�t
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£|� § [,txfhqRµ@\»qrmSqk{nqR�



� Ô�Ô��eÚ,ÑxÊ�×´Í���Ú�Ê�Î�'���ÔrÎRÌ � Ô�Ô��eÚ,ÑxÊr×ÙÍ���Ú � ÔrÎR×´ÑxÔ�Ó¤ÍÏÎ��
	�	�	������������������� % �+*

� �e� N��e�ON å � ä NÏ�OP Û � ��æ 2 N�� á �e�8� å ���
\�jcjkz@[,t}q�fxop¥k[£vzRzntxjPqki}W

� �
� �
�� �
� �� 	

0 10 20 30 40 50
0

10

20

30

40

50

number of nodes

tr
an

sm
is

si
on

 r
at

e 
(M

bp
s)

Ä�op�klRtx[¸� ;�
�����������������������! #"%$�&(')��*,+-����./+103254#6�7�787
9 �:����;<4#=�7�7 9%> ��+/�)?@$BA/CD2FE

0 10 20 30 40 50
0

10

20

30

40

50

number of nodes

M
bp

s

single node throughput
overall payoff

Ä�o���lntx[�� ;G
�����������%���������8�H #I%$�&(')��*,+J���K.L+M0N2O4#6�787�7
9 �����P;<4#=�787 9�> ��+/�)?@$BA/CD2FE

QR:S
T �R
�UR V
� 	�V
W

0
5

10
15

20

0

10

20

0

20

40

60

node index

number of nodes

tr
an

sm
is

si
on

 r
at

e 
(M

bp
s)

Ä�op�klRtx[v� ;�
�����������������������YX8Z%$�&(')��*,+-����./+103254#6�7�787
9 �:����;<4#=�7�7 9%> ��+/�)?@$BA C 2F[

0 5 10 15 20
0

10

20

30

40

50

number of nodes

M
bp

s

single node throughput
overall payoff

Ä�o���lntx[|� ;G
�����������%���������8�\Z�I%$�&(')��*,+J���K.L+M0N2O4#6�787�7
9 �����P;<4#=�787 9�> ��+/�)?@$BA C 2F[

� jkmn½ßi,jPj�zS[�thqrfxop¥k[¸��qrZ*[

� UR V
� 	�V
W

05101520

0

10

20

0

20

40

60

node index

number of nodes

tr
an

sm
is

si
on

 r
at

e 
(M

bp
s)

]G^`_badc@e�fdg�hi�j�k�l�m�n�o�p�q�j�r�kYs�tbu�v(w)p�x,y-i�j�z/y1{3|5}#~����8�
� j:q�i��<}#����� �%� q�y/i)�@u �/�D|F�

0 5 10 15 20
0

10

20

30

40

50

number of nodes

M
bp

s

single node throughput
overall payoff

]�^(_Ba�c@e���gGhi�j�k�l�m�n%o�p�q�j�r8k�s8�%u�v(w)p�x,yJi�jKzLyM{N|O}#~��8���
� j�q�iP�<}#���8� ��� q�y/i)�@uB� � |F�



�<� 	 � �¸ÓØ×´É*ÊrÎ � � ����ÖeÉ�Ê�Ñ ��� ����ÖeÉ*ÊrÑ��	� ��
SÚ,Î�rÊ�×¾Ú�%��

� �e� N��e�]N å � ä N��OP Û �	�¤æ á�� L å � á �@�ON���2X� å �,�
\�jcj�zS[�thqrfxop¥k[£vznznthj�q�i}W

� �
� �
�� �
� �� 	

0 10 20 30 40 50
0

10

20

30

40

50

number of nodes

tr
an

sm
is

si
on

 r
at

e 
(M

bp
s)

Ä�op�klnth[v� ;�
 ���K�B���G����� �����8�H ��%$�&`')��*,+ ����./+0N2O4 6�78787
9 �:���P;<4 =�787 9�> ��+/�)?@$BA C 2����

0 10 20 30 40 50
0

10

20

30

40

50

number of nodes

M
bp

s

single node throughput
overall payoff

Ä�op�klnth[ ( ;�
�����B�P�G����� �����8�  I�$�&`')��*,+J����./+0 254 6�7�787
9 �:���1;<4 =�787 9�> ��+/�)?@$BA C 2����

Q R S
T �R
�UR V
� 	�V
W

0
10

20 0

10

20
20

30

40

50

60

node index
number of nodes

tr
an

sm
is

si
on

 r
at

e 
(M

bp
s)

Ä�op�klnth[À��� ; 
 ���K�B�F���%���������8�OX	�b$ &(')��*,+N����./+ 0 2
4 6�78787 9 �:����;<4#=�7�7 9%> ��+/�)?@$BA/C 2�� �

0 5 10 15 20
0

10

20

30

40

50

number of nodes

M
bp

s

single node throughput
overall payoff

Ä�op�klnth[À�k��; 
�����B�F�G�����������8�5Z	
b$P&(')��*,+ ����./+ 0 2
4 6�7�787 9 �����P;<4#=�787 9�> ��+/�)?@$BA/CD2�� �

� j�me½¾i�jcjkz@[,t}q�fho�¥�[¸�PqrZ*[

� UR V
� 	�V
W

0

10

20 0

10

20
0

20

40

60

node index
number of nodes

tr
an

sm
is

si
on

 r
at

e 
(M

bp
s)

Ä�op�klnth[À�<� ; 
 ���K�B�F���%���������8�OX��%$ &(')��*,+N����./+ 0 2
4 6�78787 9 �:����;<4#=�7�7 9%> ��+/�)?@$BA C 2��	�

0 5 10 15 20
0

10

20

30

40

50

number of nodes

M
bp

s

single node throughput
overall payoff

Ä�op�klnth[À� � ; 
�����B�F�G�����������8�OX I%$P&(')��*,+ ����./+ 0 2
4 6�7�787 9 �����P;<4#=�787 9�> ��+/�)?@$BA C 2��	�



� Ô�Ô��eÚ,ÑxÊ�×´Í���Ú�Ê�Î�'���ÔrÎRÌ � Ô�Ô��eÚ,ÑxÊr×ÙÍ���Ú � ÔrÎR×´ÑxÔ�Ó¤ÍÏÎ��
	�	�	������������������� % � (

� �e� N��e�ON å � ä NÏ�OP � � ��æ 2 N�� á �e��� å �,�
\�jcjkz@[,t}q�fxop¥k[£vzRzntxjPqki}W

� �
� �
�� �
� �� 	

2000 4000 6000 8000 10000 12000
0

10

20

30

40

50

frame size (bits)

tr
an

sm
is

si
on

 r
at

e 
(M

bp
s)

Ä�op�klnth[*�,� ; 
���������G�����������8�  #"%$�A C 2FE

2000 4000 6000 8000 10000 12000
0

10

20

30

40

50

frame size (bits)

M
bp

s

single node throughput
overall payoff

Ä�op�klnth[*�<� ; 
������� �G����� �����8�  #I%$�A/C 2FE

QR S
T �R
�UR V
� 	�V
W

0
5000

10000
15000

0

5

10
0

20

40

60

frame size (bits)node index

tr
an

sm
is

si
on

 r
at

e 
(M

bp
s)

Ä�op�klnth[*� " ; 
���������G�����������8� X8Z%$�A C 2��
2000 4000 6000 8000 10000 12000
0

10

20

30

40

50

frame size (bits)

M
bp

s

Ä�op�klnth[*�+* ; 
������� �G����� �����8�!Z�I%$�A C 2��

� jkmn½ßi,jPj�zS[�thqrfxop¥k[¸��qrZ*[

� UR V
� 	�V
W

0

5000

10000

15000

0

5

10
0

5

10

15

frame size (bits)
node index

tr
an

sm
is

si
on

 r
at

e 
(M

bp
s)

Ä�op�klnth[*��� ; 
���������G�����������8� X	�b$�A/C 2��
2000 4000 6000 8000 10000 12000
0

10

20

30

40

50

frame size (bits)

M
bp

s

single node throughput
overall payoff

Ä�op�klnth[*� ( ; 
������� �G����� �����8� X8I%$�A C 2��



�k� 	 � �¸ÓØ×´É*ÊrÎ � � ����ÖeÉ�Ê�Ñ ��� ����ÖeÉ*ÊrÑ��	� ��
SÚ,Î�rÊ�×¾Ú�%��

� �e� N��e�]N å � ä N��OP � � ��æ á � L å � á �@�]N���2X� å ���
\�jcj�zS[�thqrfxop¥k[£vznznthj�q�i}W

� �
� �
�� �
� �� 	

2000 4000 6000 8000 10000 12000
0

10

20

30

40

50

frame size (bits)

tr
an

sm
is

si
on

 r
at

e 
(M

bp
s)

Ä�op�klnth[��r� ;�
�������,������� ���K���  ��%$�A C 2����

2000 4000 6000 8000 10000 12000
0

10

20

30

40

50

frame size (bits)

M
bp

s

single node throughput
overall payoff

Ä�op�klRtx[��e��; 
 �������,���������������3 I�$ A/C 2�� �

Q R S
T �R
�UR V
� 	�V
W

0

1

2

x 10
4

0
5

10
0

20

40

60

frame size (bits)node index

tr
an

sm
is

si
on

 r
at

e 
(M

bp
s)

Ä�op�klnth[��k� ;�
�������,������� ���K��� X	�b$�ALC 2�� �

2000 4000 6000 8000 10000 12000
0

10

20

30

40

50

frame size (bits)

M
bp

s

single node throughput
overall payoff

Ä�op�klRtx[�� � ; 
 �������,��������������� Z	
%$ A/C 2�� �

� j�me½¾i�jcjkz@[,t}q�fho�¥�[¸�PqrZ*[

� UR V
� 	�V
W

0
5000

10000
15000

0

5

10
0

20

40

60

frame size (bits)node index

tr
an

sm
is

si
on

 r
at

e 
(M

bp
s)

Ä�op�klnth[���� ;�
�������,������� ���K��� X��%$�ALC 2�� �

2000 4000 6000 8000 10000 12000
0

10

20

30

40

50

frame size (bits)

M
bp

s

single node throughput
overall payoff

Ä�op�klRtx[��k� ; 
 �������,���������������HX I�$ A C 2����



Unité de recherche INRIA Sophia Antipolis
2004, route des Lucioles - BP 93 - 06902 Sophia Antipolis Cedex (France)

Unité de recherche INRIA Futurs : Parc Club Orsay Université - ZAC des Vignes
4, rue Jacques Monod - 91893 ORSAY Cedex (France)

Unité de recherche INRIA Lorraine : LORIA, Technopôle de Nancy-Brabois - Campus scientifique
615, rue du Jardin Botanique - BP 101 - 54602 Villers-lès-Nancy Cedex (France)

Unité de recherche INRIA Rennes : IRISA, Campus universitaire de Beaulieu - 35042 Rennes Cedex (France)
Unité de recherche INRIA Rhône-Alpes : 655, avenue de l’Europe - 38334 Montbonnot Saint-Ismier (France)

Unité de recherche INRIA Rocquencourt : Domaine de Voluceau - Rocquencourt - BP 105 - 78153 Le Chesnay Cedex (France)

Éditeur
INRIA - Domaine de Voluceau - Rocquencourt, BP 105 - 78153 Le Chesnay Cedex (France)��������� �	��
�

���������� ��� ���

ISSN 0249-6399


