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q�[ÃVXN®O©]_^xVFO d ^EOjV�zµRel$Oj[hÏ d RTz c ^EO\V_v(R d ~$O\|H[XOjV�ReÏ
|ERxY\aEz«O\^xVX[hVXR c [FO\V�R�ÏÐ[FO d lxWZY\O\[�p Ñ d RelxWZ|EO\|BS¤m c aÄÒ
VXRT^ER$z«R$aE[ c f$O\^xVX[�p c Y d aEY\W c i0Ñ d R$SEiZO\z°VFN c V ced W`[FO\[�W`[
VXN®O�Y\R$^E^®O\Y\VXWZRT^ÓÑ d R$SEiZO\zÕÔ�Ö c lxWZ[�×ÙØxzµWZVXN�r�Ú$Û$uTÜ�Ò
Ý ^E|®W`^®f�VXNEOÃR$VFNEO d�c fTO\^xVX[µv=N®R�zµWZfTN¤V�N c l$O�VFNEOÃW`^ÄÒ
Ï�R d z c VXWZR$^ªR d R$VFNEO d Y c Ñ c SEWZiZWZVXWZO\[ c ^ c f$O\^xV�^®O\O\|E[�y
Øxk.Þ ß [µàT]_Þ�]�Ô�ØÄaE^ÓÜ\p-Ï�R d O\á c zµÑEiZO$p c [F[XaEz«O\[ c ^®O\V_Ò
v(R d ~TO\|�[Xmx[XVFO\z�ReÏE[FO d lxWZY\O\[+VXN c VDY c ^�iZR¤Y c VXO;O c Y�NQRTVXNEO d
VXN d R$a®f$N d O\f$WZ[XV d WZO\[}ReÏE[XO d lxW`YjO\[�y+]_^µÔ�Ö.O\Y�~$O d p$ØxmxY ced�c pe×
âãWZiZiZW c z{[XRT^Ðr�Ú$ÚTä$Ü\p�WZV+v c [+Ñ d RTÑURT[XO\|{VFN c V c fTO\^xVX["VFN c V
NEO\iZÑBR$VFNEO d [hiZRxY c VFO c f$O\^xVhÑ d Rel¤WZ|EO d [hReÏ [FO d lxWZY\O\[ÃS�O
å Æ+£$���=�+�j _¡Q���=���$�T�Ä�j X�_���{¼$�µÌ(æ(ç�¦��j�$�� X��¦��=æ(è�è�è$é�êj�

ë�ì �Xé\í�í�í�¢¤¹;î0ç"ï®î©¦��j�$�� X��¦��(ÊKð�è ì è¯íñ� ë�ò �óíñ��èTé§ð ò ¬

Y c i`iZO\|¥ô õ´öTöx÷`øjùXú�ûTø�üEý´þ\y�ÿKWZ~$O�zµWZ|E|EiZO�Ò_zµO\^«WZ^�Ñ®N¤mx[FW`Y c i
v(R d iZ|DpjzµWZ|E|EiZO�Ò c fTO\^xVX[ c [F[XWZ[XV+WZ^�i`RxY c VXWZ^Ef c ^E|QY\RT^E^EO\Y\V½Ò
WZ^Ef{VXN®O aEiZVFW`z c VFO,Ñ d RelxWZ|EO d R�Ï0[XO d lxWZY\O\[µÔÁW`^ÄÏ�R d z c VFWZR$^Dp
O\áxÑ�O d VFW`[FO$pQR d f$RxRx|E[�Ühv=WZVXNBVXNEO�aEiZVFW`z c VFO d O��xaEOj[XVXO d
WZ^�VXNEO«O\iZO\Y\V d R$^®W`Yhv(R d i`|}yh]_^ c Y c Ñ c S®W`iZWZV_mTÒóS c [XOj|�Y\ReÒ
R d |EWZ^ c VFWZR$^Dp=v=N c VµÑ d RelxWZ|EO d [hY c ^ÓÑ d RelxWZ|EO©ÔÁW_y OTy`pËVXNEO
Ñ d Rel¤WZ|EO d [�ß-Ï�aE^EY\VFWZR$^ c i`WZV_mEÜ c ^E| d O��xaEO\[FVXO d [�^EO\O\| c�d O
f$WZlTO\^hS¤mh[FÑUO\YjW Ý Y c VFW`RT^E[�Y c iZiZO\|���ú��Eú���õZ÷`õÁý�õ´øjþ\y(]_^�R$VFNEO d
v(R d |®[�p c fTO\^xVX[ ced O{^ER$V�Ï�R$a®^E|�Sxm6VFNEO\W d ^ c zµOj[QR$^EiZmxp
SEaEV=Sxm{VFNEO\W d Ï�a®^EY\VXWZRT^ c iZWZV_m¤y
Ö.W	�KO d O\^xV�[Xmx[FVXO\z«[�|EO Ý ^EOQVXN®O\W d z«WZ|E|EiZO�Ò c f$Oj^¤VF[0|®W�ÏÁÒ

Ï�O d O\^xVXiZmxy�
ER d O\á c zµÑ®i`OTp�Ï c YjW`iZWZV c VXR d [�WZ^��Oj^EO\[XO d O\VFNDß [
Ï�O\|®O d§c VXO\|&[Fm¤[FVXO\z«[�Ô���O\^®O\[XO d O\VXNÙr�ÚTÚ$ä$Ü c ^E| ØEPË]\ß [� ÑUOj^�q.f$O\^xVHq d Y§N®W`VFO\Y\VFa d OÙÔ�g c�d VXWZ^Dp b NEO\mTO d p�×
ghR d§c ^&r�Ú$Ú$ÚTÜ\p c ^®|?z c VXY�NEz c ~$O d [ c ^®|¨S d R$~TO d [¥WZ^
P=OjVX[XWZ^ c Ô�ØxmxY ced�c ø�ý}úe÷���r�ÚTÚ��TÜ c iZiE|®W��KO d WZ^�VXNEOjW d W`^xVFO d Ò
c YjVXWZR$^E[(v=WZVXN«[XO d l¤WZY\O�Ñ d RelxW`|®O d [ c ^E| d O��xaEO\[XVFO d [�y=q�^®|
c [+|EOjzµR$^®[XV d�c VFO\| VFN d RTaEf$N{Ojá¤Ñ�O d W`z«O\^xV c VXWZR$^µÔ�Ö.O\Y�~$O d p
ØxmxY c�d§c p�× âãWZiZiZW c z{[XRT^ r�Ú$Ú$äTÜ\p«|EW	�ÉO d O\^xV�V_mxÑUO\[�R�Ï
zµWZ|E|®i`OñÒ c f$O\^xVX[�O\áxNEWZSEWZV{|EW	�ÉO d O\^xVµÑ�O d Ï�R d z c ^EYjO�Y�N c�d Ò
c YjVXO d W`[FVXWZY\[hWZ^ãVXO d zµ[«ReÏ Ñ d WZl c Y\mxp d RTSEaE[XVF^EO\[F[�p c | c ÑxÒ
VXWZlTO\^EO\[F[�peO\VFY$y�
®R d Ojá c zµÑEiZO$pj[Xmx[XVFO\zµ[}VXN c VDaE[FO0z c VFY§NÄÒ
z c ~$O d [ c�d OQz«R d O d R$SEa®[XV�p�v=NEWZiZO�VFNER$[FO a®[XWZ^Ef{S d R$~$O d [
c Y�NEWZO\lTO c SUO\VFVXO d iZR c |hS c i c ^®Y\WZ^EfUy+M=NEO d O��xaEW d O\z«O\^xVX[
ReÏ c ^ c Ñ®ÑEiZW`Y c VXWZRT^�VXNxaE[�|EWZY\V c VXO{VFNEO{V_mxÑUO{R�Ï-z«WZ|E|EiZO�Ò
c fTO\^xVKVXR.SUO(aE[XOj|QWZ^QVXNEO;[Xmx[XVFO\z6yK]_V}WZ[DVXN®O d O�Ï�R d O(O\[F[XO\^xÒ
VXW c i$VXN c V+v0O(WZ|EO\^xVXW Ï�m�|EW	�KO d Oj^¤V+|EOj[XWZf$^�ÑURT[X[FW`S®W`iZWZVXWZO\[ Ï�R d
zµWZ|E|®i`OñÒ c f$O\^xVX[�p c ^E|hWZ^¤lTO\[XVFWZf c VFO�VXNEOQV_mxÑ�OQReÏ d O��xaEW d O�Ò
zµOj^¤VF[0VFNEO\m«[ c VFWZ[_Ï�mxy
]_^HVFNEWZ[�Ñ c Ñ�O d p«v(O©V c ~TO©RT^EO�ReÏhVXNEO Ý�d [XV�[FVXO\Ñ®[

VXRev ced |E[ c Y\RTzµÑ d O\NEO\^E[FWZl$O c ^®|&[Xmx[XVFO\z c VXWZYÓ[FVXaE|®m
ReÏ�z«W`|®|EiZO�Ò c f$O\^xVF[�Sxm3Ï�R d z{a®i c VXWZ^Ef c V c áxR$^ERTz{mÓR�Ï
zµWZ|E|®i`OñÒ c f$O\^xVX[�yÙMÅR Ï�R d z{aEi c VXO�VFNEO�V c á¤RT^ER$z{mxp�v(O
ÝUd [XVQWZ|EO\^xVFW�Ï�m c ^¤a®z{SUO d R�Ï-|EWZz«O\^E[XWZRT^E[ c iZR$^Ef«v=NEWZY�N
zµWZ|E|®i`OñÒ c f$O\^xVX[.Y c ^Ã|EW	�KO d p c ^E|6VFNEO\^�Ñ�R$[F[XWZSEiZO{l c iZaEO\[
Ï�R d VFNEO\[XO¿|EWZzµO\^E[FWZR$^E[�y6]_^¥VXNEWZ[{Ñ c ÑUO d p(v0O	Ï�RxY\aE[{RT^
Y c Ñ c SEWZiZWZV_mTÒóS c [XO\|.zµWZ|E|EiZO�Ò c fTO\^xVX[�WZ^¤lTR$iZl$Oj|�WZ^ c f$Oj^¤VKiZR�Ò
Y c VXWZR$^ c ^E|hV d�c ^E[ c Y\VFWZR$^hWZ^¤VFO d z«O\|EW c VFWZR$^Dy
M+R{S�O\VXVFO d Y�N ced�c Y\VFO d W��\O{|EW	�KO d Oj^¤V.V_mxÑUO\[�R�Ïoz«WZ|E|EiZO�Ò

c fTO\^xVX[�pUv(OQfTW`lTO c Ï�R d z c iK[XÑ�O\Y\W Ý Y c VXWZR$^¿ReÏ0VFNEO\W d Ñ d ReÒ
VXRxY\RTiZ[�y�
ER d z c ie[XÑ�O\Y\W Ý Y c VXWZR$^{WZ[+WZzµÑ�R d V c ^xVKS�O\Y c aE[XO.W`V



Y c ^{W`z«Ñ d RelTO+Y\R$z«z{aE^EWZY c VFWZR$^�SUOjV_v0O\Oj^µ|EO\[FWZf$^EO d [ c ^®|
|EO\lTO\iZR$Ñ�O d [�p c ^®|6O\^ c SEiZO�Ï�R d z c iKl$O d W Ý Y c VXWZR$^�R�Ï0VXN®O\[XO
Ñ d R$VXRxY\RTiZ[�y� a d v(R d ~�V c ~TO\[�VXNEO ÝUd [FV�[XVXOjÑ6VFRev c�d |E[.[XV c ^E| c�d |xÒ
W��\WZ^Ef�zµWZ|E|EiZO�Ò c fTO\^xVX[ c ^E|hVXNEO\W d Ñ d R$VFR¤YjR$iZ[�y
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]_^ c ^{RTÑUOj^µz{aEiZVXW Ò c fTO\^xVD[Xmx[FVXO\zÃpeVXNEO d O ced O�V_v(R,V_mxÑ�O\[
ReÏ c f$O\^xVF[��?ø�üEöeùXú�û$ø�üEýÁþ c ^E| ô�õ´ö$öÄ÷`øjùXú�ûTø�üEýÁþ\y! +^E|xÒ
c fTO\^xVX[+^EO\Oj|{R d Y c ^{R"�ÉO d [FO d lxWZY\O\[�y0ghWZ|E|®i`OñÒ c f$O\^xVX[+O\áTÒ
WZ[XV.VXRµOj^ c SEiZOQWZ^xVXO d§c YjVXWZR$^E[ c zµR$^®f O\^®|xÒ c f$O\^xVF[�y# +^E|xÒ
c fTO\^xVX[ c YjV c [$�&%('�)�õ´öTø�%�þ{v=NEOj^ÓVFNEO\mãR"�ÉO d [FO d lxWZY\O\[+*
c ^®| c Y\V c [,%Xø�-�.xøjþ\ý�ø+%�þ v=N®O\^ãVXN®O\m�^EO\O\|BVXNEOjz6y � Ï
Y\RTa d [FO$p c ^ c f$O\^xV=Y c ^ c Y\V=S�R$VFN c [ c Ñ d RelxWZ|EO d�c ^®| c [
c�d O��xaEO\[FVXO d W`^ c [Fmx[XVXOjz6y"ØxV d WZY\VXiZm«[XÑ�O c ~xWZ^EfUpxz«WZ|E|EiZO�Ò
c fTO\^xVX[(R/�KO d [XO d l¤WZY\Oj[�VXRxR0*$[FO d lxWZY\O\[.VXNEO\m{R"�ÉO d WZ^EY\iZaE|®O
iZRxY c VFW`^®f{O\^E|xÒ c fTO\^xVX[�Ï�R d O c Y�N�R$VFNEO d p c ^E|�WZ^xVXO d zµOj|EW Ò
c VFWZ^Ef�VXNEO\W d V d�c ^E[ c Y\VFW`RT^E[ c ^E|{|EWZ[XÑEa®VXO d Oj[XR$iZaEVFWZR$^E[�y+]_^
VXN®W`[;Ñ c Ñ�O d pxv(O(Ï�RxY\aE[(R$^ c f$O\^xV"iZRxY c VXWZR$^ c ^E|{V d�c ^E[ c Y�Ò
VXWZRT^E[=VXNEOjzµ[XOji`lTO\[�y
]_^�Y c Ñ c SEWZiZWZV_m$Ò_S c [XO\|�Y\RxR d |EWZ^ c VXWZR$^Dp+Ñ d RelxWZ|EO d [ c ^®|

d O1�¤a®O\[XVFO d [�[XÑ�O\Y\W Ï�m�[FO d lxWZY\O\[�VXNEO\mhÑ d RelxW`|®OQR d ^EO\O\|�WZ^��ú��Eú���õZ÷`õÁý�õ´øjþ c ^E|2%Fø3-+.xø\þ\ýÁþ\y b=c Ñ c SEWZiZWZVXWZO\[ ced O.[XÑ�O\Y\W Ý Y c Ò
VXWZRT^E[DR�ÏÄ[FO d lxWZY\O\[+Ñ d RelxW`|®O d [+Y c ^QR/�KO d y}M=NEO\m c�d O"[FR$zµOñÒ
VXWZz«O\[ c Y\Y\R$z«Ñ c ^®W`Oj|ãSxm�þ\ø�%�)�õ4��ø5�Eú�%XúTô ø�ý�ø�%�þ\p.v=NEWZY�N
[XÑ�O\Y\W Ï�m¿Y\R$^E|®W`VFWZR$^E[.aE^E|EO d v=NEWZY�NÃ[XO d l¤WZY\Oj[Qv=WZi`i}SUO�ReÏÁÒ
Ï�O d O\|Dy6
ER d W`^®[XV c ^EY\O$p(Ñ d WZY\O$p c l c W`i c SEWZi�WZV_m$p7�¤a c iZWZV_m�ReÏ
[XO d lxWZY\O c�d O c iZi+[XO d lxWZY\OµÑ c�d§c zµO\VFO d [�yµq.^6O\á c zµÑEiZO�ReÏ
c Y c Ñ c SEWZi`WZV_m c ^E|�WZVF[�[XO d lxWZY\O Ñ ced§c zµO\VFO d WZ[+� c f$O\^xV#8
WZ[�Y c Ñ c S®i`O�ReÏ0Ñ d RelxW`|®W`^®f{W`^ÄÏ�R d z c VFWZR$^ c S�R$a®V�v(O c VFNEO d
Ï�R d-c ^¤m�k,Ø	Y\WZV_m�Ï�R d t�Y\Oj^¤VF[�Ñ�O d �xaEO d m¤y+P=O��xaEOj[XVX[ ced O
[XÑ�O\Y\W Ý Y c VXWZRT^E[0R�ÏU[XO d lxWZY\O\[ d O1�¤a®O\[XVFO d [=^EOjO\|Dy+M=NEO\m�Y c ^
S�O c Y\Y\RTzµÑ c ^EWZO\|{Sxm9�:%Xø<;\ø+%Xø�ü=��ø\þ\pTv=NEWZY�N ced O�Y\RTaE^xVXO d Ò
Ñ c�d VX[=R�Ï"[XO d l¤WZY\O�Ñ ced�c zµOjVXO d [�y
]_^{R$a d zµRx|EOjióp c f$Oj^¤VF[=Y\R$z«z{aE^EW Y c VFO0VFN d RTaEf$N«zµO\[½Ò

[ c f$O.Ñ c [F[XWZ^EfUp c ^®| ced O=Y c Ñ c SEiZO�ReÏKWZ^xVXO\iZiZWZf$O\^xV"WZ^xVXO d ^ c i
Ñ d R¤YjO\[X[FW`^®fUy
]_^hVXNEO d O\[XV�R�ÏÅVXN®W`[.v0R d ~KpEv(O d O�Ï�O d VXR d O1�¤a®O\VXO d [ c [

[XN®O$pEÑ d RelxW`|®O d [ c [=NEO$p c ^E|hzµWZ|E|EiZO�Ò c fTO\^xVX[ c [=WZV�y
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M=NEOhf$R c i=R�Ï VFNEWZ[{[XO\YjVXWZR$^�WZ[{VXR�|EOjVXO d zµWZ^EOh|EW	�ÉO d O\^xV
zµRx|EOj[0aE^®|EO d v=N®W`Y�NhzµWZ|E|®i`OñÒ c f$O\^xVX[;Y c ^hR$Ñ�O d�c VXOTy"M+R
VXN®W`[ÃO\^E|}p v(O�N c l$O�WZ|EO\^xVXW Ý Oj|K� |EWZzµO\^E[FWZR$^E[ c iZRT^Ef
v=NEWZY�N�zµWZ|E|EiZO�Ò c fTO\^xVX[Qz c m6|EW	�KO d p c ^E|�VFNEO�Ñ�R$[X[FWZSEiZO
l ced W c VXWZRT^E[Qv=WZVXNEWZ^¥O c Y�N�ReÏ�VXNEOh|EWZzµOj^E[XWZR$^®[�yÃâ�Oµ|ER
^ERTV�Y\i c WZz?VFN c V.VXNEOj[XO���|EWZzµOj^E[XWZR$^®[ ced O�Y\R$z«ÑEiZO\VXO�R d
aE^EW��xaEO$y#L(aEV�v(O S�O\iZWZO\l$OQVFN c V�VFNEO\m�Y\RT^E[XVFWZVXaEVFO c S c Ò
[XWZY�[XOjV=W`^«Y�N ced�c Y\VFO d W��\WZ^Ef{V_mxÑEWZY c iUiZRxY c VFWZR$^ c ^E|µV d§c ^E[_Ò
c YjVXWZR$^hWZ^xVXO d�c Y\VFW`RT^E[�p c ^E|�WZ^h|EWZ[XY d W`z«WZ^ c VFW`^®fQ|EW	�ÉO d O\^xV
V_mxÑUOj[�ReÏ+zµWZ|E|EiZO�Ò c fTO\^xVX[�y
M+R Ý ^E| c fTO\^xVX[�v=WZVXNª|EO\[FW d O\|?Y c Ñ c S®W`iZWZVXWZO\[�p�O\^E|xÒ

c fTO\^xVX[�Y c ^ c |ERTÑEVQV_v(R�|EW	�KO d O\^xV c ÑEÑ d R c Y�NEO\[�yÃM=NEO\m
Y c ^NM Ñ®aE[XNDß R d M�ÑEaEiZi_ßZy�]_^�VXNEOOM�ÑEaE[FNDß c ÑEÑ d R c Y§N}pDVFNEO\m
[XOj^E|�WZ^xÏ�R d z c VXWZR$^ c S�R$aEV�VXN®O\zµ[FO\iZl$O\[�VXRhVFNEO z«WZ|E|EiZO�Ò

c fTO\^xV�y}]_^hVXNEO9M�ÑEaEiZi_ß c Ñ®Ñ d R c Y�NDpxVXN®O\m c [X~{VXN®O,z«WZ|E|EiZO�Ò
c fTO\^xV{WZ^xÏ�R d z c VXWZR$^ c SURTaEV{v=N c V«WZ[ c l c WZi c SEiZO{WZ^�VXNEO
[Xmx[FVXO\zÃy{M=NxaE[�p}VXNEO Ý�d [XV�|EWZzµO\^E[FWZR$^�VFN c VQY�N c�d§c Y\VXO d Ò
W��\O\[ c z«W`|®|EiZO�Ò c f$O\^xV"WZ[+�
P�Q/ROSUTV'�þñø�üEö�þ,õ´ü�;1'�%\ô�ú$ý�õ4'$ü«ý�'�ô�õ´ö$öx÷Zø\ùXú�û$ø�üEýÁþXW

M=NEO d O ced O�V_v(R�ÑURT[X[XWZSEWZiZWZVXWZO\[1Y���Ñ d RelxW`|®O d [ÃÔ�Z$Ü	R d{d O�Ò�xaEO\[FVXO d [ÐÔFr�Üjy�n d RelxWZ|EO d [ c ^E| d O��xaEO\[FVXO d [Q^EO\O\|ÃVXR c Y\V
WZ^ÓYjR$zµÑ®i`OjzµO\^xV c�d m�v c m¤[+�BW�Ï{Ñ d Rel¤WZ|EO d [[M Ñ®aE[XNDßZp d O�Ò�xaEO\[FVXO d [UM�ÑEa®i`i_ß�* c ^E|hl¤WZY\OñÒólTO d [ c y
â NEO\^�O\^®|xÒ c f$O\^xVF[�[XOj^E|6WZ^xÏ�R d z c VFW`RT^ c SURTaEV�VFNEO\z	Ò

[XOji`lTO\[�VXR c zµWZ|E|®i`OñÒ c f$O\^xV�pxVFNEO�W`^ÄÏ�R d z c VFWZR$^µS�O\Y\RTzµO\[
ÑEaES®i`WZY$p�WZ^QVFN c V+WZVDv=WZiZixSUO(~x^ERev=^QSxmQVXN®O0z«W`|®|EiZO�Ò c f$O\^xV
c ^®|µÑ�R$VXOj^¤VFW c iZiZm Sxm{VXN®R$[XO�v=NER�f$OjV0WZ^xÏ�R d z c VXWZRT^QÏ d R$z
VXN®O�zµWZ|E|®i`OñÒ c f$O\^xV�y}Ö�OjÑUO\^®|EWZ^Ef RT^µVFNEO\W d Ñ d WZl c Y\m{YjR$^xÒ
Y\O d ^E[�p O\^E|xÒ c fTO\^xVX[�z c m«v c ^¤V.VXR«[XO\^E|ÃR$^®i`m«Y c Ñ c SEWZiZW Ò
VXWZO\[�\ d O��xaEO\[XVF[�pKR d VXNEOjm�z c m v c ^xV=VFR{W`^®Y\iZaE|EOQÑ c�d§c z{Ò
O\VFO d [�\eÑ d O�Ï�O d O\^EY\O�[ c [(v(O\iZióy+M=NxaE[�pxVXNEO�[XO\Y\RT^E|h|EWZzµO\^ÄÒ
[XWZRT^µReÏ c zµWZ|E|EiZO�Ò c fTO\^xV"|EO\[FY d WZÑEVFWZR$^�WZ[��
P^]_Ra`b'�c ô9.X�3T õ´ü�;�'d%\ô úTý�õe'$ü?õZþ�þ\ø�üEý6ý<'3ý�TEø
ô�õ´öTöx÷`øjùXú�ûTø�ü®ý�W

M=NEO d O ced O c f c WZ^�V_v0RÃÑ�R$[X[FWZSEWZi`WZVFW`Oj[��{Y c Ñ c S®W`iZWZVXWZO\[«Ô´R d
d O1�¤a®O\[XVF[3feÜQÔ<Z$ÜjpER d Y c Ñ c SEWZiZWZVXWZO\[=ÑEiZaE[=[FO d lxWZY\O�Ñ ced�c zµOñÒ
VXO d [ ÔÁR d=d O��xaEO\[XVF[�ÑEiZaE[0Ñ d O�Ï�O d O\^EYjO\[(gEÜ�ÔXr�Ü\y� ^EYjO�WZVµWZ[h|EO\VFO d z«W`^®O\|�v=NER�[XO\^®|E[�v=N c V�VFR�VXNEO
zµWZ|E|®i`OñÒ c f$O\^xV�p�v0O�Y c ^ c [X~&�
P^h_ROSUT®ú$ý�TEúi���Eø�üÄþ ý�'«ýjT®ø õÁü�;�'�%jô úTý�õ4'Tü�ô�õ´ö$öx÷Zø\ù
ú�û$ø�üEýÁþU%Xø���ø�õ4)�øVW

q�f c WZ^Dp}VXNEO d O ced OµV_v(R�ÑURT[X[FW`S®W`iZWZVXWZO\[�NEO d OTy6]_V�Y c ^¥SUO
S d R c |®Y c [FV(kµÔ<Z$Ü(R d ~$OjÑEV�WZ^ c iZRxY c iK| c V c S c [XO$ÔFr�Ü\y
]�ÏKVXN®O=W`^ÄÏ�R d z c VFWZR$^�z«WZ|E|EiZO�Ò c f$Oj^¤VF[ d O\Y\O\WZl$O.WZ[Å[FVXR d O\|

WZ^QVXN®O0z«W`|®|EiZO�Ò c f$O\^xVF[�ß�| c V c S c [XOj[�peVFNEO"Ï�R$iZiZRev=W`^®fl�xaEO\[½Ò
VXWZRT^ ced WZ[XO\[+�
PBm=Rn`o'dcãõZþ,ý�TEø9��'$üEý�ø�üEýn'(;Qý�TEø�ö$úTý�úd��úeþ\øU.Tþ\ø�ö&W

p�O d O$p c f c WZ^Dp�VXNEO d O ced O¥V_v0RBÑ�R$[X[FWZSEWZi`WZVFW`Oj[�y ]_VÃY c ^
S�OµS d Rev=[XO\|BÔ�Z$Ü R d �¤a®O d WZO\|BÔXr�Üjyh]�Ï�VXNEO«| c V c S c [XO«W`[
S d Rev=[XO\|Dp.VXN®O\^ÓVFNEO�M�ÑEaEiZiZO d ß0R�ÏQVXNEOÃWZ^xÏ�R d z c VXWZR$^ d O�Ò
Y\O\WZlTO\[ VFNEOhY\R$^xVFO\^xV R�Ï�VXNEOhv=NERTi`O{| c V c S c [FO$y � VXNEO d Ò
v=WZ[XO$pxVFNEOoM�ÑEa®i`iZO d ß$fTO\VX[=RT^EiZm c [Xa®SE[XO\V=R�ÏÅVFNEO�WZ^xÏ�R d z c Ò
VXWZRT^�WZ^hVXN®OQ| c V c S c [XO$yËM=NEOQ[Xa®SE[XO\V�WZ[=|EO\VFO d z«WZ^EO\|�Sxm
VXN®O,WZ^xÏ�R d z c VFW`RT^ VFNEO$M�ÑEaEiZiZO d ß$[FÑUO\YjW Ý O\[�W`^hVFNEO#�¤a®O d mxy
q Ê¤�j Å�Ë�$�T _�Ä���_�=��£¤���+�+������¼Ä��¦����,�(¦F�����\ "�����_�F \¢$�+�"�F�e�$�

���F X���_�(��£¤�(·\�j���¤���0�o����£$���{�§��¦_£{�j³É��£x�0�����,�F�x�����\�x��¢U�_�_�j X���
���¤� ³` X���Bè$¬r Æ+£¤�Q�j���_�F _�¤������·��	¼E�§���+���X�Ã¦§�j�¤�j¼$�������������{�j�¤�h X��¸��x�§�_�_�
���"�T�§�_�F X�.���¤���	¼$�Q��£¤�=·\�j���¤���j³ts�u�¬v Æ+£$���(�\���_�F _�x������·��.���0�j���_�Q�$���_�F X�.���¤���{¼$����£¤�=·j�\���x�,�j³stu�¬ w

ÀZ�h¼$ X�����$¦����_���_�e�_�_������¢�x �T�$�����F X��y+�=�¤�_�Ë X���\���_�_�F Q�+����£
�.���$�����X�������F�$�_�{�_����»��T X�§�_����£¤�F��  ���$�_�F X���_�����������_�����¤�¿��£¤�
¼$ X�����$¦����_��¬¥Æ+£$��������¼E��¦§�j�¤�_��¢;�����j���j�E�F���_�e�_�_�§��¢+�������
�¤���}¡e�¤�\�o� �+£$��¦½£Ð�����X�$�_�;�\ X�;���Ð��£x�0�_�e�_�_���B���+�j�$���\��·��F�
��������¬



M=NEO�Ñ d RxY\Oj[X[�R�ÏÅ|EOjVXO d zµWZ^EWZ^EfQVFNEO d Oji`Ojl c ^xV0[FaESE[FO\V=Ò
Y c i`iZO\|�ô�ú$ý<�3T®õ´ü$û�Ò ÔÁO$y fUyZpKR�Ï-VFNEO c |ElTO d VFWZ[XO\|�Y c Ñ c S®W`iZW Ò
VXWZO\[=R�Ï"VXNEO�Ñ d Rel¤WZ|EO d [�VFR c ^hWZ[X[FaEO\| d O��xaEOj[XV§ÜËÒ0v=WZiZiKS�O
|EWZ[XYjaE[X[FO\|6i c VXO d WZ^µVFNEWZ[=Ñ c Ñ�O d y
Þ�RTVXO"VFN c V�Ï d R$zBVXNEO�M�ÑEaEiZiZO d(z [KÑURTWZ^¤VKR�ÏEl¤WZO\vQp�S d Rev=[_Ò

WZ^Ef c ^E|D�xaEO d mxW`^®fµiZO c |¿VXRµ|®W��KO d O\^xVQÑ d WZl c Y\mhf$a c�d§c ^ÄÒ
VXOjO\[�y+M=NEO{M Ñ®aEiZi`O d ß\|®R¤Oj[Å^®R$V d Ojl$O c i¤WZ^xÏ�R d z c VFW`RT^ c S�R$aEV
WZVX[FO\i Ï0VXR«VXNEO�zµWZ|E|EiZO�Ò c fTO\^xV0v=N®O\^6WZV=S d Rev=[XO\[+*DVFNEO�W`^ÄÒ
Ï�R d z c VXWZR$^¿[XÑ�O\Y\W Ý O\|¥W`^�VFNEO$�xaEO d m�W`[ d O\lTO c iZO\|Dp+N®Rev(Ò
O\lTO d pTv=NEO\^{VFNEOoM�ÑEaEiZiZO d ß��xaEO d WZO\[�y+M=N®W`[;i`O c |E[+aE["VFRQVXN®O
Ý Ï�VFNh|EWZzµO\^E[FWZR$^{ReÏ c zµWZ|E|EiZO�Ò c fTO\^xV��
Pn|�R�`b'�cHôU.X��TBõ´ü�;�'d%\ô úTý�õe'$üãõZþ«þ<�Äø���õ }"ø�ö�õ´ü ú-�.xø+%�~�ý�'«ýjT®ø ô�õ´ö$öÄ÷`øjùXú�ûTø�üEý1W

M=NEO d O ced O{V_v0RhÑ�R$[X[FWZSEWZi`WZVFW`Oj[�y � ^EO{Y c ^�Ñ d Rel¤WZ|EO�R$^®i`m
VXN®O"O\[X[FO\^xVXW c ixWZ^xÏ�R d z c VXWZRT^(ÒUY c Ñ c SEWZiZWZVXWZO\[3\ d O��xaEOj[XVX[=Ô<Z$Ü�*
R d R$^®O,Y c ^µÑ d RelxWZ|EO c |E|EWZVFW`RT^ c i®W`^ÄÏ�R d z c VFWZR$^�Òo[FO d lxWZY\O
Ñ c�d§c z«O\VXO d [3\�Ñ d OñÏ�O d Oj^EY\O\[QÔFr�Ü�Ò c [+v0O\iZi_yDÖ.O\Ñ�O\^E|EWZ^Ef�RT^
VXN®O c zµRTaE^xVÅR�ÏDWZ^xÏ�R d z c VXWZR$^QRT^EO�[FÑUOjY\W Ý O\[�WZ^ c �xaEO d m¤p
c f d O c VFO d R d iZO\[X[FO d=c zµRTaE^xVDR�ÏÉÑ d WZl c Y\mQWZ["fTa ced�c ^xVXOjO\|Dy
}W`^ c iZiZm¤p�zµWZ|E|®i`OñÒ c f$O\^xVX[+z c m,R d z c m�^ER$V c Y\V c [(W`^ÄÒ
VXO d zµOj|EW ced WZO\[=WZ^«O\^E|xÒ c fTO\^xV=V d§c ^E[ c Y\VXWZRT^E[��
Pn��RH�o'�ø\þ�ý�TEø.ô õÁö$öx÷Zø\ùXú�û$ø�üEý+õ´üEý�ø�%jô ø�ö$õÁú$ý�ø�ý<%Xú$üÄþ§ù
ú���ý�õe'$üxþXW

p�O d OµVFRxRUp}v0O{N c lTO V_v(R�Ñ�R$[F[XWZSEWZiZW`VFWZO\[���mTO\[µÔ�ZTÜ�R d ^ER
ÔXr�Ü\yHM=NEO d O ced O c ^xaEz{SUO d ReÏ d O c [FR$^E[hÏ�R d z«WZ|E|EiZO�Ò
c fTO\^xVX[�VXRhWZ^xVXO d zµO\|®W c VXOQV d§c ^E[ c Y\VXWZR$^®[�yU
®R d O\á c z«ÑEiZO$p
VXN®O\mQz c m.|ER�[XR�VXR.WZzµÑEiZO\z«O\^xV c ^ER$^xmxzµWZV_m�R�ÏUVXN®O0Ñ c�d Ò
VXWZO\[�WZ^xl$RTi`lTO\|�WZ^�VFNEO V d§c ^E[ c Y\VXWZR$^7*KVXRhf$a ced§c ^xVXO\O�Ï c W d Ò
^EO\[F[�*�R d VFR{Y\R$iZiZO\Y\V c�� | c lxWZVX[;Ï�R d Ñ�R$[F[XWZSEiZO.Ï�aEVXa d O�|EWZ[_Ò
ÑEaEVFO\[�yhâ NEO\^�zµWZ|E|®i`OñÒ c f$O\^xVX[.WZ^¤VFO d z«O\|EW c VFO{V d�c ^E[ c Y�Ò
VXWZRT^E[�peVFNEO\mQfTO\V"VFR�~x^ERev�v=N®R�V d�c ^E[ c Y\VFO\|µv=WZVFNQv=NER$zÃp
v=NEWZY�N{z c mQS�O�[FO\^E[FW`VFWZl$O�WZ^xÏ�R d z c VFW`RT^QSxm WZVF[XO\i Ï§y�p.Rev(Ò
O\lTO d p+W Ï�O\^E|ÄÒ c f$O\^xVX[�V d a®[XV{zµWZ|E|®i`OñÒ c f$O\^xVX[.zµR d O�VXN c ^
VXN®O\m�V d aE[FVµO c Y§N�RTVXNEO d p(VXNEO\^�N c lxWZ^EfÃzµWZ|E|EiZO�Ò c fTO\^xVX[
WZ^xVXO d zµO\|EW c VXOhV d�c ^E[ c Y\VFW`RT^E[µY c ^ãS�O�Ñ d O�Ï�O d�c SEiZO$y�
ER d
O\á c z«ÑEiZO$p�WZ^�VXNEO¥Þ�O\VFL0WZiZi{O\iZO\Y\V d RT^EWZY�Ñ c mxzµOj^¤V¿[Xmx[_Ò
VXOjz Ô b ReáKpTM0mxf c�d px×�ØxW d SEaÃr�ÚTÚ$s$Üjp c V d a®[XVXOj|�z«WZ|E|EiZO�Ò
c fTO\^xV+W`[+aE[FO\|µVFR�z c ~TO"VXN®O=O\áxY§N c ^EfTO=ReÏUÑ c mxz«O\^xV c ^®|
|EO\iZWZl$O d mQR�ÏÉfTR¤Rx|E[ c VXR$z«WZY-ÔÁSxm¤p�Ï�R d Ojá c zµÑEiZO$p c Y\VXWZ^Ef c [
c ^«O\[XY d Rev c f$Oj^¤V�Ü\pxVFN¤a®[=f$a c�d§c ^xVFO\O\WZ^Ef�VXNEO.Ï c W d ^EO\[F[=ReÏ
c V d�c ^E[ c Y\VFWZR$^Dy
âãWZVXN�VXN®O c SURelTO��Ë|EWZzµO\^®[XWZR$^E[ c ^E|QVFNEO\W dDd O\[XÑ�O\Y\VFW`lTO

l c iZaEOj[�p}v0O{Y c ^�^ERev3|®O\lxW`[FO c V c áxR$^ERTz{m�R�Ï-z«WZ|E|EiZO�Ò
c fTO\^xVX[�yE��WZl$O\^hVFN c V.O c Y�NÃ|EWZzµO\^E[FWZR$^µRT^EiZm c i`iZRev=[;Ï�R d
t�Ñ�R$[X[FWZSEWZi`WZVFW`Oj[�pxv(OQY c ^haE[FO c ^hWZ|EO\^xVFW Ý Y c VFW`RT^h[XY�NEO\z«O
v=NEO d Oh|EW	�ÉO d O\^xVµV_mxÑ�O\[{ReÏ�z«W`|®|EiZO�Ò c f$O\^xVF[ ced O�WZ|EOj^¤VFW Ò
Ý O\|hSxm�SEWZ^ ced m{^¤a®z{SUO d [0R�Ït�Q|®W`fTWZVX[��}f$WZlTO\^ c z«WZ|E|EiZO�Ò
c fTO\^xV�p(WZVX[{V_mxÑ�O�WZ|EOj^¤VFW Ý O d WZ[ c ^xaEz{SUO d v=NER$[FO�^ÄÒóVFN
|EWZf$WZV d O���O\Y\VX[�VFNEO�l c iZaEO�ReÏ+W`VF[=^xÒ_VXNh|EWZzµO\^®[XWZR$^Dy
Þ�RTV c iZiTY\R$z{SEWZ^ c VXWZR$^®[KReÏ:Z�[ c ^®|�rj[ ced O0z«O c ^®W`^®feÏ�aEi_y
®R d O\á c z«ÑEiZO$pxW ÏlPHh���ZEp®VXNEOj^�VXNEO�l c iZaEO\[=R�ÏBPBm c ^®|Pn| c�d O{W dXd O\iZO\l c ^xV�y M=N c V�WZ[�p}W`^ c [Xmx[XVFO\z°v=NEO d OµVXN®OM�ÑEaEiZiZO d ß d O\YjO\WZl$O\[�S d R c |®Y c [FVX[�p�RT^EOQY c ^E^ER$V.V c i`~ c S�R$aEV

| c V c S c [XOj[,R d | c V c S c [FOo�xaEO d WZO\[�y�k�[FW`^®fµl c iZWZ|µYjR$z{SEW Ò
^ c VXWZR$^E[.ReÏ0l c iZaEO\[�WZ^�VFNEO$�µ|®W`z«O\^E[FW`RT^E[=v(O Y\RT^E[XWZ|EO d p

v(O Y c ^�R$S®V c WZ^6tTÛ«|EW	�ÉO d O\^xV�V_m¤Ñ�O\[QR�Ï0zµWZ|E|®i`OñÒ c f$O\^xVX[�y
®R d O\á c z«ÑEiZO$pezµWZ|E|®i`OñÒ c f$O\^xVX[H��Z�ZErTr�ZdZ+�XpX� Z®r$rTr�Z�Z��Xp c ^®|��ZErTr$r$r+Z+� ced OQ|EW	�ÉO d O\^xV�l ced W c ^xVX[=ReÏ"v=N c V=WZ[�~x^ERev=^hWZ^
VXN®O{i`WZVFO d§c VXa d O c [�z c VXY�NEz c ~$O d [QÔ�Ö.O\Y�~$O d p"ØxmxY c�d§c p+×
âãWZiZiZW c z{[XRT^�r�Ú$ÚTä$Ü{Ô<
DWZf�y"r�Üjyhq?z c VXY�NEz c ~$O d�c iZiZRev=[
Ñ d Rel¤WZ|EO d [DVFR c |El$O d VXWZ[XO;VXNEO\W d Y c Ñ c SEWZiZWZVXWZO\["Ô c ^E|�[XO d lxWZY\O
Ñ c�d§c z«O\VXO d [§Üjp c ^E| d O��xaEO\[FVXO d ["VXR.[XO\^E| d O1�¤a®O\[XVF[�y+]_^ d O�Ò
[XÑ�R$^®[XO=VXR c�d O��xaEO\[FV�p c z c VXY�NEz c ~$O dKd O\VXa d ^E[(VXNEO=YjR$^xÒ
V c Y\V�W`^ÄÏ�R d z c VFWZR$^ÃReÏ c ÑEÑ d R$Ñ d W c VXO«[XO d l¤WZY\O¿Ñ d RelxWZ|EO d [�y
M=NEO d O��xaEOj[XVXO d-c f$O\^xV+VXNEOj^ Y�NERxR$[FO\[ c [XO d lxWZY\O=Ñ d RelxWZ|EO d
c ^®|{W`^xVFO d§c Y\VX[=v=WZVXN{WZV(|EW d O\YjVXiZm¤y+g c VXY�NEz c ~$O d ["|ER�^ER$V
WZ^xVXO d zµO\|EW c VXOµV d§c ^E[ c Y\VXWZR$^®[�y�ghWZ|E|EiZO�Ò c fTO\^xVD� Z®r$rTr$r$ri�

Matchmaking

MatchmakerRequester

Provider 1 Provider n

Request for service
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of (P1,P2, …, Pk) Advertisement

of capabilities
+para.

Delegation of service

Results of 
service request


DWZfTa d O{r��+g c VXY�NEz c ~$O d y
WZ[�~x^ERev=^�WZ^�VFNEO�i`WZVFO d§c VXa d O c [ c Ï c Y\WZiZWZV c VFR d Ô�g ced VXWZ^Dp
b NEO\mTO d p�×3ghR d§c ^�r�Ú$ÚTÚ$Ü.Ô�
}WZfUyEt$Üjyt
 c YjW`iZWZV c VXR d [(v0R d ~
c [�Ï�RTi`iZRev=[�y�r�Ü�n d Rel¤WZ|EO dÐc f$O\^xVX[ c |El$O d VXWZ[FOµVXN®O\W d Y c Ò
Ñ c SEWZi`WZVFW`Oj[{v=W`VFNÓVFNEO¿Ï c Y\WZiZWZV c VXR d y¨tTÜ{M=NEO¿Ï c Y\WZi`WZV c VXR d
~$OjO\ÑE["VFNEO c |El$O d VXWZ[XOj|{Y c Ñ c SEWZiZW`VFWZO\[+W`^{WZVF[Å| c V c S c [FO$y"u$Ü
q d O��xaEO\[FVXO d z c ~$O\[ c�d O1�¤a®O\[XV�v=WZVFNãVXNEO¿Ï c Y\WZi`WZV c VXR d
Ï�R d�c [FO d lxWZY\OÃÑ d RelxWZ|EO d VFN c V«Y c ^BÑ d RelxWZ|EO c Ñ ced VXWZY�Ò
aEi ced [XO d lxWZY\O$y6�¤Ü�WZ^ d O\[XÑ�R$^®[XOÃVXR cÃd O��xaEO\[FV{Ï�R d [XO d Ò
lxWZY\O$p+VXN®O{Ï c Y\WZi`WZV c VXR d [FO\iZO\Y\VX[«R$^EO{R�Ï�VXNEO c ÑEÑ d R$Ñ d W c VFO
Ñ d Rel¤WZ|EO d [ c ^®|©|®O\iZO\f c VXO\[«VXNEO�[FO d lxWZY\O d O��xaEOj[XVhVXR�WZV�y
M=NEO{Ñ d RelxW`|®O d |ERxO\[QVFNEOµ[FO d lxWZY\O c ^E| d O\VXa d ^E[�VXNEO d O�Ò
[Xa®i`V;VXRQVFNEO=Ï c Y\WZiZW`V c VFR d p�v=NERQVXN®O\^{Ï�R d v ced |E["VXN®O d Oj[XaEiZV
VXR«VXNEO d O��xaEO\[FVXO d yQÞ.R$VXO�VXN c V�p�WZ^hY\R$^xV d§c [FV�VXRµz c VFY§NÄÒ


}WZf$a d OQt=��
 c Y\WZiZWZV c VFR d yBrokering

BrokerRequester

Provider 1 Provider n

Delegation of service
+ preferences

Advertisement
of capabilities

+ para.Delegation
of service

Results of service

Results 
of service

z c ~$O d [�p®Ï c Y\WZi`WZV c VXR d [5�X[XV c m�WZ^6VFNEO{iZRxR$Ñ z VXN d R$aEfTNER$aEV



VXN®O�V d�c ^E[ c VFW`RT^�*eW_y O$yZpeVXN®O\m{WZ^¤VFO d z«O\|EW c VFO0V d§c ^E[ c Y\VXWZR$^®[�y
M=NEO � q�q?[Fm¤[FVXO\z°aE[FO\[�[XaEY�N c Ï c YjW`iZWZV c VXR d WZ^6WZVF[ c�d Ò
Y�NEWZVXO\YjVXa d O$y

�5@�>tA��E�(����LE9+CE9=JK9��FI
]_^�VFNEWZ[�[XOjY\VXWZR$^}pKv0O�Ñ d O\[XO\^xVQWZ^xÏ�R d z c i�Ñ d RTVXRxY\RTiÅ[FÑUOjY�Ò
W Ý Y c VXWZR$^E[�yQÖ.W��KO d O\^xV,Ñ d R$VFRxY\R$iZ[�Ñ d Oj[XaEÑEÑ�R$[FO{|EW	�ÉO d O\^xV
iZRxY c i=Ñ d RxY\O\[X[FWZ^Ef�WZ^ c ^E|EWZlxWZ|Ea c i c fTO\^xVX[�y�
®R d O\á c z{Ò
ÑEiZO$p;W�Ï c zµWZ|E|®i`OñÒ c f$O\^xV�R$^EiZm c i`iZRev=[QWZVF[ | c V c S c [FOµVXR
S�OµS d Rev=[XO\|Dp+VFNEO\^¥^ER�z c1� R d Ñ d R¤YjO\[X[FW`^®f6WZ[ d O��xaEW d O\|
ReÏ�WZV�y � ^ VXNEOhR$VFNEO d N c ^E|Dp(W Ï,WZVX[�| c V c S c [XO¿Y c ^�S�O�xaEO d W`Oj|Dp$VFNEO\^{WZV"^EOjO\|E[ c z c VFY§N®W`^®f=O\^Ef$WZ^EO=Y c Ñ c SEiZO=ReÏ
Ý iZVXO d WZ^Ef{R$a®V�| c V c S c [XO�O\^xV d WZO\[�VXN c V=z c VXY�NhVXNEOQ[FÑUOjY�Ò
W Ý Y c VXWZR$^«Ñ d RelxWZ|EO\|«W`^hVFNEO#�¤a®O d mxy+]�ÏÅS�R$VFN�Ñ ced§c zµO\VFO d [
c ^®|µÑ d O�Ï�O d O\^EY\O\[ c�d O�a®[XO\|hWZ^µVFNEO�z c VFY�NEWZ^EfUpeVFNEO\^hVXN®O
R$a®VXÑEaEV�Ñ d Rx|EaEYjO\|�Sxm�VFNEO{z c VXY�NEWZ^EfµWZ[ c [FR d VFO\|�iZWZ[XV�*
R$VFNEO d v=W`[FO�WZVµWZ[haE^E[XR d VFO\|Dy&ÿKq�Pn�QØ�Ô�ØÄm¤Y ced§c ø�ý{ú�÷j�
r�ÚTÚ$ÛTÜ\p�Ï�R d O\á c z«ÑEiZO$p�WZ[ c z c VXY�NEWZ^Ef.O\^Ef$WZ^EO c ^E| c i c ^ÄÒ
f$a c f$O.Ï�R d Y c Ñ c SEWZiZWZV_m c ^E| d O1�¤a®O\[XV.[XÑ�O\Y\W Ý Y c VXWZR$^�a®[XO\|
WZ^�PËO\VX[FW`^ c y
g c VFY�NEWZ^Ef=Ñ d RxY\Oj[X[XOj["Y c ^�SUO"[FVXaE|®W`Oj|QWZ^E|EO\Ñ�O\^E|EOj^¤VFiZm

ReÏDÑ d R$VFRxY\R$iZ[�y+n d R$VXRxY\RTiZ[0Y\RT^EY\O d ^hW`^xVFO d§c Y\VXWZR$^®[ c z«R$^Ef
c fTO\^xVX[�pKv=NEWZiZO,z c VFY§N®W`^®f{V c ~TO\[�Ñ®i c Y\O�v=W`VFNEWZ^ c [XWZ^EfTiZO
c fTO\^xV�y+]_^hVXN®W`[=Ñ c Ñ�O d p®v0O.Ï�RxY\aE[=RT^hVXNEOQÑ d R$VFRxY\R$iZ[�y
���d�7�/���J�t�<�
Ö.aEO=VXR�[FÑ c Y\O=YjR$^E[FV d§c WZ^¤VF[�pxv(O0Ñ d O\[FO\^xV0Ñ d R$VFR¤YjR$iZ["R$^®i`m
Ï�R d Ï c Y\WZiZWZV c VXO\|{[Fm¤[FVXO\z«[�y
]_^&v=N c V Ï�R$iZiZRev=[�pD�Õ|EOj^ER$VFO\[ÓÑ d RelxWZ|EO d p�� |EO�Ò

^ERTVXO\[ d O��xaEO\[FVXO d p c ^®|�� |®O\^ER$VFO\[HzµWZ|E|EiZO�Ò c fTO\^xV�* �¡£¢ �d¤#|EO\^ERTVXO\[ c f$Oj^¤V   [FO\^E|EWZ^Ef{z«O\[X[ c fTO¥¤#VXR
c fTO\^xV ¢ *xW�Ï c ^ c fTO\^xV"Y c ^«[XO\^®|¦¤ Y R d ¤ f pTv0O.|EO\^ERTVXOVXN®O c iZVXO d ^ c VFWZl$O�S¤mD¤ Y¨§ ¤ f y�M=NEO c YjVXa c i+Ï�R d z c V=ReÏVXN®O,z«O\[X[ c fTO\[=Y c ^hS�OQO\áxÑ d O\[X[FO\| c [n�¥©�g�ÿ�Ô<
DWZ^EWZ^Ãø�ý
úe÷��Qr�ÚTÚ/�xÜ\p=
}]Xn�q Ô<
D]Xn�q?r�Ú$ÚTä$Ü\p®R d RTVXNEO d�c fTO\^xV�Y\RTz{Ò
z{aE^EWZY c VXWZR$^Ãi c ^EfTa c fTO$y�ØxR$z«O{ReÏ,RTa d Ñ�O d Ï�R d z c VXWZlTO\[
Y c ^�SUO�z c ÑEÑ�O\|hVXRµRT^EOQR�ÏoVFNEO d O\[FO d lTO\|Dp}Ñ d O\|®O Ý ^EO\|}p�¥©�g�ÿ¥Ñ�O d Ï�R d z c VFW`lTO\[�y�
ER d O\á c z«ÑEiZO$pERTa d¥ª+«d¬�"®j¯(° ±F�²
³ ªd´/ªdµ�°	¶ ° ¯<· c ^E|¹¸ ªdº��²�®j�»V¼��±F¯ Y c ^HSUOãOjá¤Ñ d O\[F[XO\|&WZ^
VXO d zµ[+R�ÏÉVFNEOl�#©�g�ÿ"ß [o� c |ElTO d VFW`[FO z y�
}WZ^ c iZiZm¤pi�Éõ´ö"½t%\õÁö/½��ú��0½=�Eú�%XúTôo½�%Xø�-1½X�:%Xø<;\pEõÁü+�:.xý�p c ^E|¨%Fø\þ ced O=Ñ ced§c zµO\VFO d [
VXR{S�O�WZ^E[XV c ^xVXW c VFO\|hv=WZVXNµÑ d RelxWZ|EO d�c ^®| d O��xaEO\[FVXO d WZ|E[�p
Y c Ñ c SEWZiZWZVXWZO\[�pKÔ´[XO d lxWZY\O�Ü�Ñ c�d§c zµO\VFO d [�p d O1�¤a®O\[XVF[�pKÑ d O�Ï�O d Ò
O\^EYjO\[�p;W`^®ÑEaEV�VXR c ^®| d O\[FaEiZVQReÏ c ^�O\áxO\YjaEVXWZR$^ d O\[XÑ�O\Y�Ò
VXWZlTO\iZm¤y� a d Ojá c zµÑEiZOQÔ<
DWZf uTÜ"[FNERev=[(VXNEO�Ñ d R$VXRxY\RTiZ[0^EOjO\|EO\|
WZ^ c Ï c Y\WZi`WZV c VXOj| ÔF��ZEr$rTr$rTr���ÜQ[Fmx[XVXOjz6y�M=NEO¿V_v0R�Ñ d ReÒ
VXRxY\RTiZ[,WZ^�
}W`f�yDu ced OQÏ�R dQc |ElTO d VFW`[FWZ^Ef c ^E|�|EOji`Ojf c VFWZ^Ef
d Oj[XÑ�O\Y\VXWZlTO\iZm¤y;Þ�R$VFO�VXN c V�pxWZ^µVFNEO�|EO\iZO\f c VXWZR$^«Ñ d RTVXRxY\RTióp
c z c VFY�NEWZ^EfQÑ d R¤YjO\[X[.R¤YjY\a d [.WZ^µS�O\V_v0OjO\^ «�"¶ �¾_ª+¯¿Qc ^®|´//®	À�ÁX® ¸ÙÔ´VXN®OhÏ c YjW`iZWZV c VXR d z c VXY�NEOj[{VXNEO d O��xaEO\[FV�v=WZVFN
c |®l$O d VXWZ[XO\z«O\^xVX[.W`^¿W`VF[�| c V c S c [FO�Ü\p c ^®|�Ñ d RelxWZ|EO d �ªW`[
VXN®O�RT^EOhVXN c V S�O\[FVµz c VXY�NEO\[�VXN®O d O��xaEO\[FVXO d ß [hÑ d O�Ï�O d Ò
O\^EYjO\[�y;q�iZ[XR�^ERTVXO(VXN c VÅVFNEO d O1�¤a®O\[XVFO d WZ[+^ERTVÅYjR$^E[FaEiZVXO\|
R$^®Y\O0[FNEO"[FaESEzµWZVF[KVXNEO «�/¶ 1¾_ª+¯¿ zµO\[F[ c fTO�*e[FNEO"v=WZiZi$R$^®i`m
d OjY\O\WZl$O(VXNEO d O\[FaEiZVDReÏxVXNEO;V d§c ^E[ c Y\VXWZRT^Dyt
 d RTzÓVFNEO"Ñ�R$WZ^xV

ReÏ�lxWZO\v#ReÏ�Ñ d WZl c Y\mxp"S�R$VFN d O1�¤a®O\[XVFO d [ c ^®|�Ñ d Rel¤WZ|EO d [
O\áxÑ�R$[XO�WZ^xÏ�R d z c VXWZR$^ c S�R$aEV.VXNEOjzµ[XOji`lTO\[�VFRhVXNEO�Ï c YjW`iZW Ò
V c VXR d y

��Â7Ã0Äx�e��Å_��ÄXÆ�ÄXÇK�#È+�/ÉU�+ÉD�/É0Ê$�
� ¡ �Ë� ª+«�¬+/®�¯(° ±(�² ³ ªd´/ªdµ�°	¶ ° ¯<· �Éõ´ö5�§úi���Eú�%Fú$ô� ¡ �Ì�°þ�.X�3��øjþ�þ § ;\ú$õZ÷Í5ÄXÊ�ÄXÎ��E��Å<É0Ç�ÈÅ�/É��+ÉD�/É0Ê��
� ¡ �Ë� «�"¶ �¾_ª+¯¿ %Fø�-H�:%Fø�;UÏFõ´ü��:.xý�Ð� z c VXY�NEWZ^EfÑ� W`^xVFO d ^ c iKVXR����� ¡ �Ì� ´//®	À�ÁX® ¸Ò%Fø3-{�:%Fø�;oÏFõ´ü+�&.xý�Ð� ¡ �Ë� ®��±�¼d¶ ¯ %Xøjþ� ¡ �Ì� ®��±�¼d¶ ¯ %Xøjþ


}WZf$a d O uV�"n d RTVXRxY\RTi`[(Ï�R d Ï c Y\WZi`WZV c VXOj|µ[Xmx[FVXO\z«[�y

��LE9+CE9=JK9��FI0ÓD>?Ô=9"L=A >t�	G^�b�DJK7¿Õ�JK>}CÄ7F9":
]_^ÃVXNEWZ[Q[FO\Y\VXWZRT^Dp+v0O{a®[XO c [FV c VFO{z c Y§N®W`^®OQÏ�R d z c iZWZ[Xz
VXR�[FÑUO\YjW�Ï�m{Ñ d RTVXRxY\R$iZ[�yDâ�O=Y�NERT[XO=VXR�aE[XObÖ§ü+�&.¤ý	×�Øn.xýÙ�:.xýÏÚÖ�Ø7Ð6ú�.xý<'$ô�ú$ý�ú6Ô�ÿKmx^EY�NÓr�Ú$Úd�$Ü\p}SEaEV�R$VFNEO d [XÑ�O\Y\W Ý Y c Ò
VXWZRT^©VFRxR$iZ[{[XaEY�N c [¨Û+p b=b ØKp c ^E| b ØEn+p;Y\R$aEiZ|�N c lTO
S�O\O\^�aE[FO\|Dyp.O d OTp"v(O{f$WZl$O c S d W`OñÏ�Rel$O d l¤WZO\vHR�Ï-] �#c aEVFR$z c V c y
] �?c aEVXRTz c V c WZ[ c [XV c VXO{z c Y�NEWZ^EO�Ï�R d z c iZWZ[XzHÏ�R d |EO�Ò
[XY d WZSEWZ^Ef c [Xmx^EY�N d R$^ERTaE[�Y\R$^EYja dXd O\^xVµ[Xmx[FVXO\z«[ WZ^�fTO\^xÒ
O d�c i_y�
®R d z c i`iZm$p VXNEO ÝUd [XVµVFNEWZ^EfÃVXN c V fTO\VX[{[FÑUO\YjW Ý O\|
Ï�R dµc ^�] �°c aEVFR$z c VXRT^�W`[{WZVF[ z [FWZf$^ c VXa d O z p(v=NEWZY�N�W`[
c |EO\[FY d WZÑEVFWZR$^ÃReÏ"WZVX[�WZ^EÑ®aEV�p®R$aEVFÑEaEV�p c ^E|hW`^xVFO d ^ c i c Y�Ò
VXWZRT^E[�y���WZl$O\^ c [XWZf$^ c VXa d O¥Ü(p}ú���ý´þ\Ô�Ü+ÜËW`[(VXN®OQ[XO\V=R�Ï c i`i
c YjVXWZR$^E[=WZ^OÜ0y
q.^{] �ãc a®VXR$z c VFR$^   peN®O\^EY\O�Ï�R d VFNµ[FW`z«ÑEiZm�Y c iZi`Oj| c ^

c a®VXR$z c VFR$^DpeYjR$^E[FW`[FVX[.ReÏ Ý l$O�Y\R$z«ÑURT^EO\^xVX[+�
Ý þ\õ�ûTÔ   Ü�� c [FW`fT^ c VFa d Od*
Ý þ\ý�ú$ý�ø\þ\Ô   Ü�� c ÔÁÑURT[X[FW`S®i`m«WZ^ Ý ^EWZVXO�Ü([XO\V=R�Ï-þ\ý�ú$ý�ø\þ�*
Ý þ\ý�ú�%\ý�Ô   Ü�� c ^ERT^xÒóOjzµÑEV_m°[Xa®SE[XO\V#ReÏHþ\ý�úTý�øjþ\Ô   Ü\p
~x^ERev=^ c [Qõ´üEõ´ý�õ´úe÷Kþ\ý�ú$ý�ø\þ�*

Ý ý<%XúTüxþ\Ô   Ü�� c þ\ý�úTý�øjùXý<%Xú$üÄþñõÁý�õ4'TüO%Xøj÷`ú$ý�õ4'TüEpxv=NEO d O
ý<%XúTüxþ\Ô   ÜßÞ þ\ý�úTý�øjþ\Ô   Ü á c ��ý´þ\Ô½þñõ û$Ô   ÜXÜ±á
þ\ý�ú$ý�ø\þ\Ô   Ü�*

VFNEWZ[ d O\i c VXWZR$^{z{aE[FV"N c lTO�VXN®O,Ñ d R$Ñ�O d V_mµVXN c V(Ï�R d O\lTÒ
O d mÃ[XV c VXO�à c ^E|ÃO\l$O d mÃW`^®ÑEaEV c Y\VXWZR$^�á+pKVFNEO d O«WZ[ c
V d§c ^E[XWZVXWZRT^�Ô<à�â�á�â�à�ãZÜ�ä ý<%XúTüxþ\Ô   Ü�*

Ý ý�úeþ(å�þ\Ô   Ü1� c V c [X~µÑ ced VFWZVXWZR$^Dy
â�O�v=WZiZi"^ER$V�z c ~$O�aE[XO«ReÏ=VXNEO{^ERTVXWZR$^ÃReÏQý�úeþ(åeþ\Ô   Ü
WZ^hVXN®W`[=Ñ c Ñ�O d y
M(mxÑEWZY c i=RTaEVXÑ®aEV c Y\VFWZR$^E[{WZ^�] �±c aEVFR$z c V c z«R¤|®O\i Ò

WZ^Ef�z«O\[X[ c fTO=Ñ c [F[XWZ^Ef�Ñ d RxY\Oj[X[XOj[ ced O�þ\ø�üEö_ÏFô{Ð�æ ç®pev=NEWZY�N
d OjÑ d O\[FO\^xVX[QÑ d RxY\O\[F[è�7æ"[FO\^E|EWZ^Ef c z«O\[X[ c fTOè¤ VXR{Ñ d ReÒ
Y\O\[F[é� ç y&M(mxÑEWZY c i�WZ^EÑEaEV c Y\VXWZR$^®[ ced Oê%Xø���ø�õ4)�ø/ÏXô{Ð ç�æ p



v=NEWZY�N d O\Ñ d O\[XOj^¤VF[�Ñ d RxY\O\[F[o� æ d O\Y\O\WZlxWZ^Ef c z«O\[X[ c fTOè¤
Ï d R$z�Ñ d R¤YjO\[X[n�0ç¤y}âãNEOj^ VFNEO c aEVXRTz c VXR$^�Ñ�O d Ï�R d z«[ c ^
c YjVXWZR$^DpxWZV=z c m c i`[FR V d§c ^E[XWZVXWZRT^µVXR c ^®O\vÓ[FV c VXO$y
]_^ãR$a d [FÑUOjY\W Ý Y c VFWZR$^E[�pQVXN®O6V d§c ^®[XWZVXWZR$^ d Oji c VXWZR$^ W`[

|EO\[FY d WZS�O\|�WZ^ c Ñ d O\YjR$^E|EWZVFW`RT^xÒ_O��ÉOjY\V [FV_mxi`OTy{M=NEO{Y\Rx|EO
[XÑ�O\Y\W Ý Oj[�VXNEO¿Y\R$^E|®W`VFWZR$^ãaE^®|EO d v=N®W`Y�NãVFNEO c Y\VFW`RT^�W`[
Ñ�O d z«W`VFVXO\|«VXR�RxY\Y\a d p c [ c Ñ d O\|EWZY c VFOQR$^«VXNEO�Ñ d O�Ò_[XV c VXOàTy6M=N®O\^�WZVQ|EOj[XY d W`S�O\[«VXNEOhY�N c ^®f$O\[�VXN c V RxY\Yja dµc [ c
d Oj[XaEiZV{ReÏ�VFNEO c Y\VFWZR$^Dp;W`^�VFNEO«Ï�R d z°ReÏ c [XWZz«ÑEiZO Ñ d ReÒ
f d�c z°VXN c V�W`[ c Ñ®ÑEiZW`Oj|�VXR�à«VXRÃmxW`Oji`|à1ãXyÃM=NEO«O\^xVXW d O
ÑEWZO\Y\O{R�Ï0Y\Rx|EO{fTO\VX[�O\áxO\Y\a®VXO\|¥W`^®|EWZl¤WZ[FW`S®i`mxp c [ c [XWZ^EfTiZO
V d�c ^E[FWZVXWZR$^Dy
]_^6v=N c V.Ï�R$iZiZRev=[�p�v(O{zµRx|EO\i+O c Y�N c f$O\^xV c [ c Ñ d ReÒ

Y\O\[F[�p c ^E|{[FÑUO\YjW�Ï�m{O c Y�NµÑ d RxY\O\[F[ c [ c ^{] ��c a®VXR$z c VFR$^Dy
]_^�VXN®Oµ[XÑ�O\Y\W Ý Y c VXWZRT^E[�p+z«O\[X[ c f$Oj[ ced O{Y\R$^EY c VXOj^ c VFW`RT^E[
ReÏ c VXRTzµWZYhzµO\[F[ c f$O\[�p�Ñ�R$[F[XWZSEiZm�Ñ d O\YjO\|EO\|ªS¤m c ÑUO d Ò
Ï�R d z c VXWZl$OTy�
ER d O\á c z«ÑEiZO$peWZ^µVFNEO�[FÑUOjY\W Ý Y c VFWZR$^hSUOji`RevQp
VXN®O=zµWZ|E|EiZO�Ò c fTO\^xVKY c ^{[FO\^E|{R$^®i`m�zµO\[F[ c fTO\[=þ�.X���§øjþ�þDR d;\úTõZ÷EVXR��{p®WZ^E|EWZY c VFWZ^Ef VFNEO d O\[XaEiZV.ReÏ"Y c Ñ c SEWZiZWZV_m c |ElTO d Ò
VXWZ[FO\zµO\^xV�y � ^{VXN®O�R$VFNEO d N c ^®|Dp$WZV+Y c ^ d OjY\O\WZl$OËÏ d RTzK�M�|EO\iZO\f c VXOTßxzµO\[F[ c fTO\[�Ô «�"¶ �¾_ª+¯¿ %Xø�-H�&%Xø<;�õ´ü��:.xý`Üjpxv=NEWZY�N
Y\RT^E[XWZ[XV�R�ÏoVFNEOQÑ d WZzµWZVXWZl$O «�/¶ 1¾_ª+¯¿ p�Ï�R$iZiZRev0O\|«Sxm�[FÑUOjY�Ò
W Ý Y c VXWZR$^E[{R�Ï cÃd O1�¤a®O\[XV�p�WZVX[ c [F[XRxY\W c VFO\|ÓÑ d O�Ï�O d O\^EYjO\[�p
c ^®|�VFNEO�WZ^EÑEaEV=^EOjO\|EO\|hÏ�R d O\áxO\Y\a®VXWZR$^hReÏ"VFNEO�[XO d l¤WZY\OTy
q=VXRTzµWZY�zµOj[X[ c f$O\[¿Y c ^�S�O�| d§c v=^BÏ d R$z |EW	�ÉO d O\^xV

[XOjVX[�yH]_^ R$a d [XÑ�O\Y\W Ý Y c VXWZR$^Dp9%Xø�-1½E�&%Xø<;�½$�§úi�Ñ½b�Äúd%Xú$ôb½�ÉõÁö/½n%\õ´ö/½"ý�õ´ö/½(õ´ü+�:.xýe½-úTüEöO%Xøjþ c�d OQ| d�c v=^ d Oj[XÑ�O\Y\VXWZlTO\iZm
Ï d R$z°VXNEO«[XO\V�ReÏ d O��xaEO\[FVX[�p(Ñ d O�Ï�O d O\^EY\Oj[�p(Y c Ñ c SEWZiZWZVXWZO\[�p
Ñ c�d§c z«O\VXO d [�pTÑ d Rel¤WZ|EO d WZ|E[�p d O��xaEOj[XVXO d W`|®[�pTV d§c ^E[ c Y\VXWZRT^
WZ|E[�p;WZ^EÑEaEVF[{^EO\O\|EOj|�Ï�R d [XO d l¤WZY\O¿O\áxO\Y\aEVFW`RT^E[�p c ^E| d O�Ò
[Xa®i`VF[=VXNEOjm�fTO\^EO d�c VFO$y
Ö.aEO�VXR�[FÑ c Y\O�YjR$^E[FV d§c WZ^¤VF[�p.v0OÃÑ d O\[XO\^xVÃR$^EiZm�VXN®O

Ï c Y\WZi`WZV c VXR d0c a®VXR$z c VFR$^Dy
ë&Å�Î0Ç+�E�+ìÅ�/Äê�
]_^EÑEaEV+�

%Xø���ø�õ4)�ø<í�î�Ô ª+«d¬�/®�¯(° ±(i² ³ ªd´/ªdµ�°	¶ ° ¯<· �Éõ´ö5��ú����Eú�%Fú$ô�Ü\p%Xø���ø�õ4)�øFï î Ô «�/¶ 1¾_ª+¯¿ %Fø3-{�:%Fø�;�õ´ü��:.xý`Üjp%Xø���ø�õ4)�ø<í�î�Ô ®��±�¼d¶ ¯ %Xøjþ,ý�õ´ö�Ü1ð
� aEVXÑEa®V��
þñø�üEö îtí ÔFôQþXû�Ü\pDô�þXû9äñTþ�._����øjþ§þ�½Ñ;jú$õZ÷	ò�â
þñø�üEö1îtíKÔ ´�"®�À�ÁX® ¸ó%Fø3-^�:%Xø<;�õ´ü+�&.¤ý(ý�õ´ö�Ü1â
þñø�üEö1î ï Ô ®��±�¼d¶ ¯ %XøjþXÜ�ð

]_^xVXO d ^ c i¿�
ô úTý���T/î{ÔXöd��ôepDÔF%\õ´ö"½�%Fø�-H�:%Fø�;�õ´ü+�&.xý`ÜFÜ\y

ëK���®��ÄE���
ö��1õ�ö c Y c Ñ c SEWZiZWZV_m | c V c S c [FO$pEWZ^EWZVFW c iZi`m�O\zµÑEV_m&*
ú���åeù(-+.xø�.xø1ö c �¤a®O\aEO�v=NERT[XO�O\iZO\z«O\^xVX[ ced O�Ñ c W d [
Ô÷�Éõ´ö"½�þ�.X����ø\þ�þ¿×�;\úTõZ÷ ÜjpQO c Y�N3O\^EYji`RT[XWZ^EfãVFNEO d Oj[XaEiZV
R�Ï c ^ c |ElTO d VFWZ[XO\z«O\^xV�y�M=NEWZ[�l c�d W c S®i`O�W`[�WZ^EWZVXW c i`iZm
O\z«ÑEV_m&*

öTø\÷Zø_û$úTý�õ4'Tüxù(-+.¤ø+.xø�ö c �xaEO\aEOBv=NER$[FOÓOji`OjzµO\^xVX[ c�d O
Ñ c W d [=Ô(%\õÁö/½�%Xø�-7�&%Xø<;=õ´ü+�:.xýZÜ\peO c Y�N c [X[FR¤YjW c VXWZ^Ef�|EO\i Ò
O\f c VFW`RT^E[hVXRãVFNEO\W d�d O\[XÑ�O\Y\VFW`lTO�|EOji`Ojf c VFR d [�y°P=O�Ò�xaEO\[FVX[=WZ^{VXN®W`[H�xaEO\aEO�N c lTO=SUOjO\^ d O\Y\OjW`lTO\|�Sxm�VXNEO
z«W`|®|EiZO�Ò c f$O\^xV�p�SEaEVDN c l$O"^ERTVDmTO\V+SUO\Oj^ Ñ d RxY\O\[X[FO\|�*

ô�ú$ý<��Txù�;�'d.¤ü®öeù(-+.¤ø+.xøN� c �xaEO\aEO(v=NER$[FO0Oji`OjzµO\^xVX[ c�d O
Ñ c W d [�Ô÷�Éõ´öTpUÔF%\õ´ö/½�%Xø�-B�:%Fø�;.õ´ü+�:.xýZÜXÜjpxO c Y�N c [X[FR¤YjW c V_Ò
WZ^Ef�|EO\iZO\f c VFW`RT^E["VFRQVXNEO d O\[Xa®i`V(ReÏKVXN®O�z c VXY�N�Ò+VXNEO
WZ|�ReÏ�VXNEO�Ñ d RelxWZ|EO d VFN c V{S�O\[FVµz c VXY�NEO\[{VFNEO d O�Ò�xaEO\[FV=WZ^�VFNEO�|EO\iZO\f c VXWZRT^�*

%Fø\þ�.T÷`ýÁù(c"úTõ´ý�õÁü$ûeù_þ\ø�ý4ö c [XOjV"v=NER$[FO0Oji`OjzµO\^xVX[ c�d O(Ñ c W d [
ÔF%\õ´ö/½Qý�õ´ö�Ü�z c ÑEÑ®W`^®f�V d�c ^E[ c Y\VFW`RT^�W`|®[QÒ WZ|EOj^¤VFW Ï�mTÒ
WZ^Ef d O��xaEO\[FVX[(Ò"VXRQVFNEO\W d=d Oj[XÑ�O\Y\VXWZlTO d O��xaEO\[FVXO d W`|®[�y
ý�õ´ö$ß [QVFN c V c ÑEÑ�O ced WZ^�VXNEWZ[�[XO\V�WZ|EO\^xVXW Ï�m d O1�¤a®O\[XVF[
VFN c V(N c l$O�S�O\O\^�[FO\^xV=VXR{VFNEO�z c VFY�NEWZ^EfQÑ d Rel¤WZ|EO d p
SEa®V=VXN c V ced O�[FVXWZiZiKv c W`VFWZ^Ef�Ï�R d VXNEO d Oj[XaEiZV�*

%Fø\þ�ù(-+.xø�.xø1ö c �¤a®O\aEO(v=NER$[FO"O\iZO\zµOj^¤VF[ c�d O(Ñ c W d [(Ô(%\õÁö/½%Fø\þXÜ c [F[XRxY\W c VFW`^®f d O\[Xa®i`VF["ReÏK[XO d lxWZY\O d O��xaEO\[XVF[0v=WZVFN
VFNEO\W d0d O��xaEO\[FVXO d [�ßKWZ|E[�y"P=O\[FaEiZVX[=WZ^µVFNEWZ[l�xaEO\a®O c�d O
d O c |Em«VXR{S�O d O\VFa d ^EOj|6VFR{VXNEO\W d=d O��xaEO\[XVFO d [�y

ø;�e�=Ç"��Å���Å<É0Ço�ù�
%Fø��§ø�õ4)�ø í+î Ô ª+«�¬+/®�¯(° ±(�² ³ ªd´/ªdµ�°	¶ ° ¯<· �Éõ´ö5�§úi�O�Äúd%Xú$ô�Ü
 7�KO\Y\V+��öd� õ ��� c |®|6Ô��Kõ´ö���úi�¨�Eú�%Fú$ô�Ü"VFR�ö�� õ *
W Ï-Ô c |E|�Ô��Kõ´ö���ú��5�Äúd%XúTô,Ü(VFR�ö�� õ Ü(W`[([Xa®Y\Y\O\[F[_Ï�aEi;VXNEO\^
ú���åeù(-+.xø�.xø9��� c Ñ®ÑUO\^®|DÔXúd�3å�ù(-�.xø+.xø�p+Ô��Kõ´ö/½;þi.X����ø\þ�þXÜXÜ

O\iZ[XOµúd�3å�ù(-+.¤ø+.xøU��� c ÑEÑUOj^E|DÔXúd�3å�ù(-+.¤ø+.xø�p+Ô÷�Éõ´ö"½Ñ;\ú$õÂ÷ ÜXÜjy
þ\ø�üEö�î�íKÔXô�þXû�Ü
n d OjY\R$^E|®W`VFWZR$^��+NEO c |DÔFú���åeù(-+.xø�.xø�Ü¥� Ô��Kõ´ö/½0ô�þXû�Ü1* 7�KO\Y\V��.ú���åeù(-+.xø�.xø9����V c WZióÔFú���åeù(-+.xø�.xø�Ü\y
%Fø��§ø�õ4)�ø ï î Ô «�/¶ �¾Xª+¯¿ %Fø�-H�:%Fø�;�õ´ü+�&.xý�Ð
 7�KO\Y\V��.ö$øj÷`ø_ûTú$ý�õ4'$üxù(-+.xø�.xø9���
c ÑEÑ�O\^E|}ÔXö$øj÷`ø_ûTú$ý�õ4'$üÄù(-�.xø+.¤ø�p+Ô(%\õÁö/½l%Fø3-^�:%Xø<;�õ´ü+�&.¤ýZÜXÜ

ô�ú$ý<��T/î{ÔXöd��ô$pKÔF%\õ´ö/½�%Fø3-{�:%Fø�;�õ´ü��:.xý`ÜFÜ
n d OjY\R$^E|®W`VFWZR$^��
NEO c |DÔXöTø\÷ZøóûTú$ý�õ4'Tüxù(-�.xø+.xø§Ü#�?ÔF%\õ´ö"½�%Fø�-H�:%Fø�;QõÁü+�:.xýZÜ�* 7�KO\Y\V��
ö$øj÷`ø_ûTú$ý�õ4'$üxù(-+.xø�.xø9����V c WZióÔFö$øj÷`ø_ûTú$ý�õ4'$üxù(-+.xø�.xø�Ü�*
ô úTý���Txù�;1'�.xüEöeù(-+.xø�.xø$���
c ÑEÑUOj^E|DÔXô�ú$ý<��Txù�;�'d.¤ü®öeù(-+.¤ø+.xø

Ô��Kõ´ö&â�Ô(%\õ´ö&â+%Xø�-Ú�:%Fø�}"ü��:.xý_ÜXÜXÜ1â
v=NEO d O#�Kõ´ö�WZ[=VXNEO�S�O\[XV.z c VFY�N{Ï�R d VFNEO d O1�¤a®O\[XV�y

þ\ø�üEö�î�íKÔ ´//®	À�ÁX® ¸ó%Xø�-H�&%Xø<;Qõ´ü+�&.xý0ý�õ´ö�Ü
n d OjY\R$^E|®W`VFWZR$^��
NEO c |DÔXô�ú$ý<�3TÄù�;�'�.xüEö�ù(-�.xø+.xø§Ü#�
Ô÷�Éõ´öTpKÔ(%\õ´ö"½l%Xø�-H�&%Xø<;�õ´ü+�:.xýZÜXÜ1* 7�KO\Y\V��

ô úTý���Txù�;1'�.xüEöeù(-+.xø�.xø$���BV c WZióÔFô úTý���Txù�;1'�.xüEöeù(-+.xø�.xø�Ü\p%Xøjþ�.$÷Zý´ù(c;ú$õ´ý�õ´ü$û�ù_þ\ø�ý7� �%Fø\þ�.T÷`ýÁù(c"ú$õÁý�õ´üTûeù_þ\ø�ýÑúãÔF%\õ´ö"½0ý�õÁö�Ü\y
%Fø��§ø�õ4)�ø í+î Ô ®��±�¼d¶ ¯ %Xøjþ,ý�õ´ö�Ü



 7�KO\Y\V��%Fø\þ�.T÷`ýÁù(c"ú$õÁý�õ´üTûeù_þ\ø�ý����%Fø\þ�.T÷`ýÁù(c"ú$õÁý�õ´üTûeù_þ\ø�ýxÒ,ÔF%\õ´ö/½"ý�õ´ö�Ü1â%Fø\þ�ù(-+.¤ø+.xøo��� c ÑEÑ�O\^E|}Ô(%Xøjþ�ù(-�.xø+.xø�p+Ô(%jõ´ö/½�%XøjþXÜXÜjy
þ\ø�üEö î ïxÔ ®��±1¼�¶ ¯ %XøjþXÜ
n d OjY\R$^E|®W`VFWZR$^��;NEO c |}Ô(%Xøjþ�ù(-�.xø+.xø§Ün� Ô(%\õ´ö"½�%Xøjþ½Ü1* 7�KO\Y\V��#%Fø\þ�ù(-+.¤ø+.xøo���BV c W`i_ÔF%Xøjþ§ù(-+.xø�.xø�Ü\y

469":.J&�XÎEIx7F9":
]_^�VFNEWZ[{Ñ c Ñ�O d p"v(O�N c l$OµÑ d O\[FO\^xVXO\| c V c áxR$^ERTz{mhÏ�R d
zµWZ|E|®i`OñÒ c f$O\^xVX[�p c ^E|�fTW`lTO\^ c Ï�R d z c i}[XÑ�O\Y\W Ý Y c VXWZR$^¥ReÏ
VXN®O\W d Ñ d RTVXRxY\R$iZ[�y
M=NEWZ[=v0R d ~hWZ[�[FW`fT^EW Ý Y c ^¤V(Ï�R d VFN d OjO d O c [FR$^E[�y¥
}W d [FV�p

zµWZ|E|®i`OñÒ c f$O\^xVX[ ced O±SUOjY\R$z«W`^®f Y\R$z«zµRT^�WZ^ RTÑUOj^
ghq�Øx[�p c ^E|¥O\l$O\^¥z c ~$O�W`^ d R c |E[�W`^�VFNEOhY\R$z«zµO d Y\W c i
v(R d iZ|�Ô�Øxa®^�Ü\yhØxO\Y\RT^E|Dp}|EW	�ÉO d O\^xV z«WZ|E|EiZO�Ò c f$Oj^¤VF[�O\áTÒ
NEWZSEWZV"|EW	�KO d Oj^¤V=Ñ�O d Ï�R d z c ^®Y\O=Y�N ced�c Y\VFO d WZ[XVFWZY\[�WZ^{VXO d zµ[
ReÏ�Ñ d WZl c Y\mxp d RTSEaE[FVX^EO\[F[�p c | c ÑEVFW`lTO\^EO\[F[�p(O\VFY$y�q�^®| Ý Ò
^ c i`iZmxpDghq�Øx[ a®[XWZ^Ef�|EW	�KO d Oj^¤V�zµWZ|E|®i`OñÒ c f$O\^xVX[ c�d OµS�O�Ò
WZ^Ef c [F~$O\|ÃVXRhv(R d ~¿VXR$fTO\VXN®O d y«M=NxaE[�pKWZV�WZ[�Y d WZVXWZY c i"VXR
Ñ d Rel¤WZ|EO c V c áxR$^ERTz{m6R�ÏQ|EW	�ÉO d O\^xVµV_mxÑ�O\[µR�Ï z«WZ|E|EiZO�Ò
c fTO\^xVX[�p+v=W`VFN6VFNEO\W dQd O\[XÑ�O\Y\VFW`lTOhY§N ced§c Y\VXO d WZ[XVFW`Yj[�y�M=N®W`[
V c áxR$^ERTz{m v=WZiZiUOj^ c SEiZO�|EO\[FWZf$^EO d [�ReÏog q,Øx[.VXR�Y§N®R¤RT[XO
VXN®OµV_mxÑUO«ReÏ�z«W`|®|EiZO�Ò c f$O\^xV.VXN c V S�O\[XV�[ c VXWZ[_Ï�m�VXNEO d O�Ò�xaEW d O\z«O\^xVX[(ReÏDVFNEO\W d�c ÑEÑ®i`WZY c VXWZR$^}yKq�[ c fTO\^xVX[ ced O�Ñ d ReÒ
iZW Ï�O d§c VXWZ^Ef�RT^�VFNEOh]_^¤VFO d ^®O\V�p=VFNEWZ[ YjR$aEiZ|�N c l$O«[XWZf$^®W Ý Ò
Y c ^¤V+WZzµÑ c Y\V�yKq�iZ[XR�Y\RTzµÑ�R$[FW`VFWZR$^�R�z«W`|®|EiZO�Ò c f$O\^xVF[DY c ^
iZO c |«VXRQWZ^xVXO d O\[FVXWZ^Ef{Ñ d R$VXRxY\RTiZ[�*xO$y fUyZp b R$^xV d�c Y\VFÞ�O\V=WZ[ c
Y\RTz{SEWZ^ c VFW`RT^�ReÏ�S®i c Y�~¤S�R c�d | c ^E|�S d R$~TO d WZ^Ef�z«WZ|E|EiZO�Ò
c fTO\^xVX[�y
M=NEO=Ï�R d z c iEÑ d R$VFRxY\R$i�[XÑ�O\Y\W Ý Y c VXWZR$^®[�pEWZ^«VXNEO\W d VXa d ^Dp

Y c ^ÓfTaEWZ|EO�|EO\lTO\iZR$Ñ�O d [¿W`^ Y\R$^EY d O\VFO�WZzµÑEiZO\z{Oj^¤V c VFW`RT^
ReÏ"VFNEO\W d Ñ d RTVXRxY\R$iZ[�y=]_^ c |®|EWZVXWZR$^DpxVFNEO\mhO\^ c SEiZOQÏ�R d z c i
l$O d W Ý Y c VXWZR$^E[=R�ÏÅVFNEOQÑ d R$VXRxY\RTiZ[�y
}W`^ c iZiZm¤p�VXN®W`[(v(R d ~{Ñ d RelxWZ|EO\[(VXNEO ÝUd [FV=[XVXOjÑ�VFRev c�d |E[
[XV c ^E| ced |®Wj� c VXWZRT^Dy
M+R RTa d ~¤^®Rev=i`Oj|Ef$O$p°^®R R$^EO N c [ÙÑ d O\[XO\^xVFO\|

[Xa®Y§N c Y\R$z«Ñ d OjNEO\^E[FW`lTO c ^E|ª[Xmx[XVFO\z c VXWZY�V c áxR$^ERTz{m
Ï�R d zµWZ|E|EiZO�Ò c fTO\^xVX[�y M=NEO3RT^EiZm RTVXNEO d [XWZzµWZi ced O�Ï´Ò
Ï�R d VµÔ�Ö�OjY§~TO d p(ØxmxY ced�c p+×#âãWZiZi`W c z{[XR$^¥r�Ú$ÚTä$ÜËÏ�RxY\aE[FO\[
R$^ù�¤a c ^xVXWZV c VXWZl$O�ÑUO d Ï�R d z c ^EY\OQY\RTzµÑ c�d WZ[XRT^E[�S�O\V_v(O\O\^
z c VXY�NEz c ~xWZ^Ef c ^E|hS d RT~$O d W`^®fUy
M=NEOµz«WZ|E|EiZO�Ò c f$Oj^¤VF[QWZ^�RTa d V c áxR$^®R$z{m c�d O,M�ÑEa d OTß`p

WZ^hVXN c V�VXN®O\m ced OQY c Ñ c SEiZOQR�Ï0R$^®i`m«R$^EO�l ced W c ^¤V=R�Ï"Y\ReÒ
R d |EWZ^ c VFWZR$^Dy$
®R d O\á c zµÑEiZO$p c z«W`|®|EiZO�Ò c f$O\^xV.W`[�O\WZVFNEO d
c S d R$~TO d p c z c VXY�NEz c ~$O d p"R d�c SEi c Y�~xSUR ced |Dy3M=N®W`[
ÑEa d O{Y\i c [F[XW Ý Y c VXWZR$^�WZ[�aE[FO�Ï�aEi}Ï�R d,d O�Ï�O d O\^EY\O«ÑEa d ÑURT[XO\[�y
]_^hÑ d§c Y\VXWZY\OTpUN®Rev0O\lTO d p�VFNEO\mh|ER{^ERTV=^EO\O\|ÃVXR{S�OQÑEa d O$y
M=NEO\mhY c ^�S�O{þ\ý�úTý�õ4�oTV~/��%jõ´öeþ c ^E|�Ñ d RelxWZ|EO�zµR d O�VXN c ^
R$^®O l c�d W c ^xV�R�Ï-YjR¤R d |EWZ^ c VXWZR$^}pU|®O\ÑUOj^E|EWZ^Ef�RT^6VFNEO{|EO�Ò
z c ^E|E[.ReÏ=VXNEO{O\^®|xÒ c f$O\^xVF[�*}R d VXNEOjm6Y c ^�SUOhö�~eü®ú$ô�õ4�T=~/�+%\õ´ö�þ\p c ^E|ãY�N c ^Ef$O«Ï d R$zÙR$^EO�l c�d W c ^xV�VXR c ^ERTVXNEO d
Rel$O d VFWZzµO$p®|EO\Ñ�O\^E|EWZ^Ef�RT^�VXN®O{O\^xl¤W d R$^Ez«O\^xV c iKYjR$^E|EW Ò
VXWZRT^E[�y=M=N c V�WZ[�pU[FV c VXWZY NxmxS d W`|®[�Y c ^Dp®Ï�R d W`^®[XV c ^EY\O$p�|ER
S�R$VXN�z c VXY�NEz c ~xW�^Ef c ^®|QS d RT~$O d WZ^Ef c VDVFNEO([ c z«O"VXWZz«O$p

v=NEWZiZO"|Emx^ c zµWZY+N¤mxS d WZ|E[Dv(R$aEiZ|Q|®R�R$^®i`m�RT^EO c V c VXWZz«O$p
|EO\Ñ�O\^E|®W`^®fQR$^�VXNEO=YjR$^E|EWZVFW`RT^E[+ReÏKVXNEO=[Fmx[XVXOjz Ô�Ö.O\Y�~$O d p
ØxmxY c�d§c pE× âãWZiZi`W c z{[XR$^�r�Ú$ÚTä$Ü\y
â�O«N c l$O c Ï�O\v#|EW d O\YjVXWZR$^E[�Ï�R d Ï�aEVXa d Ohv0R d ~Ky¥â�O

ÑEi c ^«VXR{WZ^xl$O\[FVXWZf c VXO�zµWZ|E|®i`OñÒ c f$O\^xVX[(WZ^hR$a d V c áxR$^ERTz{m
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