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LVcIcÙOU]Hf`f\<×0Z�`9Ô]\PÙOcdZ�j�Ô]HRÓ-Z>U]Z�ÔXLVGINOZ�`p\ON{Ô]GIcÔXÛOZ:Ô]U)LVNPjXL"×0Ô]GIH"N�×�H"iRiRG�Ô)j�Ø[ÔXÛOZçÔ]\PÙOcdZ�j�LVUXZ
Ô]ÛOZ�N9L"×0Ô]\PL"cdcIl/L_`O`fZ�`/Ô]H>ÔXÛOZ1ÔX\OÙOcIZSj]ÙPL"×�Z"â_g1Z0ÔXL"GdNPGdNO^�Ô]\OÙOcIZ�jyZ�N<j�\OUXZ�j�Ô]ÛOZ1Ô]U)LVNPjXL"×0Ô]GIH"N
j�Z�iRL"N{Ô]GÞ×�j�ØÓO\fÔ�U)LVGÞj�Z�jSÙPU]H_ÓOcdZ�iCj>LViRH"NO^(`fZ�Ù<Z�NP`fZ�N_Ô$L"^"Z�N_Ô)j�â¶b UXZ�cÞLKefZ�`�J"Z�UXj]GIH"NT� �	�

?



ÙOU]HKJ[GÞ`fZ�jÌÔ]ÛPZçL"cdcH_UhNOHVÔXÛOGdNP^$ÔXUXL"NPj]L_×�ÔXGdH_N�j]Z�iCLVN{Ô]GÞ×�j�ØfLMJ"H_GI`fGINO^�ÙOU]H_ÓOcIZ�iCjhLViRH"NO^/`fZ0á
Ù<Z�NP`fZ�N{ÔçLV^"Z�N{ÔXj�ØfÓ{l�UXZ�cÞLKefGdNP^RÔ]ÛOZ$LVÔ]H_i/GÞ×0GdÔwl9ÙPU]H_Ù<Z�U�Ôwl_âPê+\PÙOcdZ�j�L"U]Z�LMJKLVGIcÞLVÓOcIZ>GdiRiRZ0á
`fGILVÔ]Z�cdlpGIN�Ô]ÛOZçÔX\OÙOcIZ�j�Ù<L"×0Z_ØfZ�J_Z�N�G�Ö�cÞLKÔ]Z�UhÔ]ÛOZçÔXUXL"NPjXL"×�ÔXGdH_N�`fH[Z�jhNOHVÔ�×�H"iRiRG�Ô�â

T(H"ÓOGIcIZ�×�H[H"U)`fGdN<LKÔ]GIH"NOá´ÓPL_j�Z�` Z�N[J[GdUXH"NPi/Z�N{ÔXj�ØrcIGIk"Z#UVIW9 L"NP`T�{LMJKL_Y[Ù<L"×0Z_Ø2`fZN�PNPZ
NOHVÔXG��<×�LKÔXGdH_NàiRZ�×)ÛPL"NOGÞj�iCj�â b�^"Z�N_Ô)jçL"j]k�ÔXH�Ó<ZRNOH"Ô]G��PZ�`àÚ�ÛOZ�NOZ�J"Z�UçL�iCLKÔ)×)ÛOGdNP^�Z�N_ÔXU]l
GIj/Ú�UXG�Ô]Ô]Z�N.Ô]HßÔ]ÛOZ�j]ÙPL"×�Z"â2êhÛOZ�NOHVÔXG��<×�LKÔXGdH_NåiRZ�×)ÛPL"NOGIj]i�Ø2×0H"\PÙOcdZ�`éÚ�GdÔ]ÛäÔ]ÛOZ�NOHVÔXGdH_N
HVÖçÔ]U)LVNPjXL"×0Ô]GIH"NPj�Ø�ÙOUXHKJ[GI`OZ�jpLåÖ¤LV\OcdÔ�á´Ô]H_cdZ�UXL"N_ÔpiRZ�×)ÛPLVNOGÞj]i�ØyÚ�ÛOZ�UXZàL"NÕZ�J"Z�N{Ô�×�LVÔX×)ÛOZ�U
GIj$NOHVÔXG��PZ�` HVÖhiCLKÔX×)ÛPGdNO^(Z�N{Ô]UXGdZ�jçÖÝH"U$Ô]ÛOZ9`O\OUXLVÔ]GIH"N HVÖ�Ô]ÛPZCÔ]U)LVNPjXL"×0Ô]GIH"N¶â ã N Ô]ÛOZ9×�L"j]Z
HVÖX9+L"NPLOØÌÖ¤LV\OcdÔ�á´Ô]H_cdZ�UXL"NP×0ZàGIj�L"×)ÛOGIZ�J_Z�`øGINÜLVN L"j]l{N<×)ÛOU]H_NOH"\<jRÖ¤L"j]ÛOGIH"N¶ØÌÔ]ÛOUXH"\O^_ÛÕÔ]ÛPZ
NOHVÔXGdH_N9HVÖrZ�J_Z�N{ÔXj�â 
 J"Z�N{ÔXjhLVUXZS`fZ�Ù<H{j�GdÔ]Z�`9GIN{Ô]H/Ô]ÛPZSÔX\OÙOcIZ>j�ÙPL_×0ZçLVNP`�UXZ0Ô]UXGIZ�J"Z�`CÓ[lCÔ]ÛPZ
×0H"UXUXZ�j]Ù<H_NP`fGINO^9LV^_Z�N{Ô�þ GIiRi/Z�`fGÞLKÔ]Z�cdl_Ø G�ÖyÔ]ÛOZRLV^_Z�N{ÔSÚhL"jSÚ�L"G�ÔXGdNP^9ÖÝH_U�ÔXÛOZRZ�J"Z�N{Ô Y cILVÔ]Z�U
H"N¶Ø GdÖyGdÔ>j]Z�L"UX×)ÛPZ�j�ÖÝH"UçG�ÔçcÞLKÔ]Z�UçGdNßÔ]ÛOZ/ÔX\OÙOcIZRj]ÙPL_×0Z!Y H_USNOZ�J"Z�U�Ø GdÖÌÔ]ÛPZ/L"^"Z�N{Ô>`fH[Z�j:NOH"Ô
×�LVUXZ>LVÓ-H"\fÔhÔXÛOZ>Z�J_Z�N{Ô�â

Z HKÚ�Z�J"Z�U�Ø�L"cdcKÔXÛOZÌL"Ó<HKJ_ZriRZ�N_ÔXGdH_NOZ�`:iRZ�×)Û<LVNOGÞj�iCj ÖÝH_U+`fZ�LVcIGdNO^hÚ�GdÔ]ÛçÖ¤L"\Oc�Ô]á�ÔXH"cIZ�U)LVNP×�Z
LKÔ�Ô]ÛPZ$LVÙOÙPcdGÞ×�LVÔ]GIH"N�cdZ�J"Z�c´ØPj]\�� Z�U�ÖÝUXH"i ÔXÛOZ>Ö¤L_×�Ô�Ô]Û<LKÔ�Z�ef×�Z�ÙfÔXGdH_N�Û<LVNP`fcIGINO^PØOGIN(GdÔXjhÔXUXLVá
`fG�ÔXGdH_NPLVcçj]Z�NPj]Z"Øh×�L"NONOHVÔ�Ó<Z UXZ�LVcIGIW�Z�`¶â ã NP`OZ�Z�`¶ØhL"N�Z0eO×�Z�ÙfÔXGdH_N¶Ø�j]GI^"NPL"cdGINO^.L"NÜLVÓONPH"U]á
iRL"c+Z�J"Z�N{Ô�ØOGIj1NOHVÔ�NPZ�×0Z�j]jXLVUXGIcdl9×�LV\O^_Û{Ô1H"U�ÛPL"NP`fcIZ�`Ø<NOZ�GdÔ]ÛOZ�USj]l[NP×)ÛOUXH"NOH_\Pj�cIlCH"USL"j]l{NOá
×)ÛOU]H_NOH"\<j�cIl"Ø[Ó[l9LVN(L"^"Z�N{Ô�â

ì<í\[ &�õ-ö óA'KôR/]M+ó�ô¤õ-ö

êhÛOZ1ÖÝHf×0\<jÌH"Ö¶Ô]ÛOGÞjyÙPLVÙ-Z�U�GIjyH"N�`fGIjX×0\<j]j]GdNP^$L�NOZ�ÚÕiRH[`OZ�c-HVÖ¶Z0eO×�Z�ÙfÔXGdH_NpÛPLVN<`fcdGINO^/j�\OGdÔ�á
LVÓOcIZ1ÖÝH_UÌiRH"ÓOGIcIZSLVÙPÙOcdGÞ×�LVÔ]GIH"NPjy`fZ�J_Z�cIH"Ù-Z�`RGIN9×0H[H_UX`fGINPLVÔ]GIH"Nfá·ÓPL"j]Z�`/Z�N{J[GIU]H_NOiRZ�N{ÔXj�â[ýS\PU
^"Z�NPZ�U)LVcrJ{GIZ�Ú ÛOZ�UXZ$GÞjSÔ]ÛPLVÔ:Z�ef×�Z�ÙfÔXGdH_NPjçLVUXZ�j]Ù<Z�×0GÞLVc � L"ÓONOH_U]iCLVc%��Z�J"Z�N_Ô)j1ÔXÛPLKÔ>×�L"NONOH"Ô
Ó<Z�Ô]UXZ�LVÔ]Z�`ßL"jS\Pj]\PLVc � NPH"UXiRL"cK�1Z�J_Z�N{ÔXj�â 
 eO×0Z�ÙOÔ]GIH"NPjSÛPLMJ"Z$Ô]H�Ó<ZF^	_�`;^	a>bC×�LV\P^"Û{Ô:L"NP`
ÛPLVNP`OcdZ�`Ø"ÔXÛOZ�lCL"U]Z1L"ÓONOH"UXiCLVcOZ�J"Z�N_Ô)jÌL"cdÚhLMlfj2NOZ�Z�`fGINO^�UXZ�L"×0Ô]GIH"N¶â[F:Z�NOZ�UXL"cdcIlRj�Ù-Z�L"k{GINO^<Ø
Ô]ÛOZ/LV^"Z�N{ÔSÙO\fÔ]Ô]GINO^pÔX\OÙOcIZ�GIN(ÔXÛOZ/j]ÙPL_×0Z$L"NP`�×0H_N{Ô]GIN{\PGdNO^9G�Ô)j�Ú�H"UXk�L_×�Ô)j1\ONP`OZ�U:Ú�U]H_NO^
L"jXj�\OiRÙfÔXGdH_N�Ô]ÛPLVÔSGdÔXj�ÙOU]Hf×�Z�jXj�GINO^CÚ�H"\OcÞ`�^"H9j]iRH[HVÔ]ÛPcdl_â<êhÛOZ�ÙOU]H_ÓOcIZ�iCj�ÛOZ�U]Z$L"U]Z_þ<`f\PZ
Ô]H�`fZ�×0H"\PÙOcdGINO^>Z�J"Z�N{Ô�ÙOUXHf`f\P×�Z�U)jrÖÝU]H_i ×0H_NPj]\OiRZ�U)jrÔ]ÛOGÞj�LV^_Z�N{Ô�×0H_N_ÔXGdN[\OZ�j2GdÔXj2Z�e[Z�×0\fÔXGdH_N
L"jRGdÖçNPHéZ0eO×0Z�ÙfÔ]GIH"N»ÛPL"jpÓ<Z�Z�NøUXL"GIj]Z�`¶Ø�j�HéGdÔpGIjpNOHVÔpUXZ�L_`fléÔ]HéÓ-Z�GIN[J"H"cIJ"Z�`åGINøÛPLVNfá
`fcdGINO^<â?T(H_U]Z�HKJ"Z�U�Ø G�ÔR×�L"NécdZ�LMJ"Z/Ô]ÛOZ�cdHf×�LKÔ]GIH"N+â+êhÛOZ�UXZpGÞj�×0cIZ�L"U]cIlßL�NOZ�Z�` Ô]H�ÛPLMJ_Z � ÔXH
`fl[NPLViRGÞ×�LVcIcIl�×0UXZ�LVÔ]Z>H_U�cdGINOk���LCcIHf×�LVc+ÛPLVNP`OcdZ�U�Ô]ÛPLVÔ�Ú�H"\OcÞ`�j�l[NP×)ÛOUXH"NPH"\Pj]cdlp`OZ�LVc+Ú�G�ÔXÛ
Z0eO×0Z�ÙfÔ]GIH"NPj�Ø�Ú�ÛOGdcIZßÔ]ÛOZ ÙOUXH[×�Z�jXj�Z�jpU)LVGÞj�GINO^åZ�eO×0Z�ÙOÔ]GIH"NPj�k"Z�Z�ÙÜ×�H"iRi$\ONPGI×�LKÔ]GINO^»L"j]l{NOá
×)ÛOU]H_NOH"\<j�cIl"â ã NéL"`P`fG�ÔXGdH_N Ô]H�Ô]ÛPGIj�Ø+GdÔ$GÞj>GdiRÙ-H"U]ÔXL"N_Ô>ÔXH(iCLVk"ZCZ�eO×0Z�ÙOÔ]GIH"N ÛPLVN<`fcdGINO^�L_j
cPZ0efGIÓOcdZ(L_jRÙ<H{j]j]GdÓPcdZ_âd�OH"UCZ�eOLViRÙOcIZ"ØrÔ]HéH!�-Z�U�ÖÝZ�LKÔX\OU]Z�j/Ô]Hé×)ÛPL"NO^"Z�`fl[NPLViRGÞ×�L"cdcIléÔ]ÛPZ
`fGdUXZ�×0Ô]GIH"N�HVÖ�Z0eO×0Z�ÙfÔ]GIH"N�ÙOUXH"ÙPL"^_LVÔ]GIH"N¶â

e fÕÐ�ÊSÊ�Ò]Ê<gihEjlknmioqpsr

UßZßGdN{Ô]UXHf`f\P×�ZßLåj]iCLVcIcSÓPL"NOk[GdNP^.j�lfj�Ô]Z�i3ÔXÛPLKÔ�H"Ù-Z�U)LKÔXZ�jCÚ�GdÔ]Û i/H_ÓOGIcdZàL"^"Z�N_Ô)j9L"NP`
U]Z�ÿ_\PGdUXZ�j Ö¤L"\OcdÔ+Ô]H_cdZ�UXL"NP×0Z_Ø�LVN<`>Ú�ÛOGÞ×)Û>GIj+GdiRÙOcIZ�iRZ�N{ÔXZ�`>GIN>Ô]ÛPZH9+L"NPL�Z�N{J[GIU]H_NOiRZ�N{Ô�â�êhÛOGIj
Z0eOLViRÙOcIZ1Ú�GIcdc-Ó<ZS\Pj]Z�`RÔXH$GIcdcI\Pj�Ô]U)LKÔ]Z1Ô]ÛOZ:`fGIjX×0\<j]j]GdH_NCH"NRÔXÛOZ�Ö¤L"\OcdÔ�á´Ô]H"cIZ�U)LVN{Ô2ÔXZ�×)ÛONOGÞÿ{\OZ�j
GdN{Ô]Z�NP`fZ�`9ÖÝH_U�iRH"ÓOGIcdZ�×�H[H"U)`fGdN<LKÔ]GIH"NOá´ÓPL_j�Z�`CZ�N[J[GIU]H_NOiRZ�N{ÔXj�â
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$í�ì O4trñ�uyùOö?ù î:ö�0¶ôR'Kõ-öv2åñ[ö ó
Y[GdN<×0Zw9?LVNPLçÚ�GIcdc<j�Z�U]J_Z1L"j�LçÓPL_j�GÞj�ÖÝH_U�H"\OUy`fGIjX×0\<j]j]GdH_N�H_NRÖ¤LV\OcdÔ�ÔXH"cIZ�U)LVNP×�Z"ØKÚ�Z�Ú�GdcIc��PU)j�Ô
Z0efÙOcÞLVGINøj]H"iRZF9+L"NPLßÖÝZ�LVÔ]\OUXZ�j�âHIyH"iRi$\PNOGI×�LKÔXGdH_NäGINPj]GI`fZ�L ÙPU]H_^"U)LVi�Hf×�×�\OURÔ]ÛOUXH"\P^"Û
j�l[NP×)ÛOUXH"NPH"\PjçiRZ0ÔXÛOHf`å×�L"cdcÞj�â Z HKÚ�Z�J_Z�U�Ø*9+L"NPL�ÙOUXH"^"U)LViCj>×�H"iRi$\ONPGI×�LKÔ]Z9\Pj�GINO^T^	bBa	x�y
zQ{�|~} x }	� byiRZ�Ô]ÛOHf`/×�LVcIcÞj�âMêhÛOZ�j]Zh×�LVcIcÞj?L"U]Z�j�Z�×0\OUXZyGIN�ÔXÛPLKÔrÔ]ÛPZh×�LVcIcdGINO^SÙOU]H_^"U)LViAGIjr^_GdJ_Z�N
L/ÖÝU]Z�j�Û����Na9H"Ó��wZ�×�Ô1Ú�ÛOZ�N�ÔXÛOZ$×�LVcIcGIj�GIjXj�\PZ�`ØPL"NP`�H"NOcIlCÔXÛOGIj�k"Z�l9×�L"N�Ó-Z�\Pj]Z�`�ÔXHCGdNfá
Ô]Z�UXÙOUXZ0ÔRÔ]ÛPZ(i/Z�Ô]ÛOHf`äU]Z�ÙOcIl"â�êhÛOGÞjCiRZ�×)ÛPL"NOGÞj�iæÙPU]Z�J"Z�N{Ô)j�iCL"cdGÞ×0GIH"\Pj/ÙOUXH"^_UXL"iCj�ÖÝUXH"i
GdN{Ô]Z�UX×�Z�ÙfÔXGdNP^/H_UhÔXL"i/Ù-Z�UXGINO^RÚ�G�ÔXÛ�iRZ�j]jXLV^_Z�jh`fZ�j�Ô]GINOZ�`9ÖÝH_U�HVÔXÛOZ�U)j�â

�W� �Ax���b�LVUXZç\Pj�Z�`�ÖÝH"U�j]Gd^_NPLVcIGINO^RU]Z�Ô]\OUXNOZ�`�JKLVcI\OZ�j1HVÖ2L"j]l{N<×)ÛOU]H_NOH"\<jyiRZ�Ô]ÛOHf`(×�L"cdcÞj�â
êhÛOZ�l9L"U]ZçLVcÞj]H/\<j�Z�`pÖÝH_U1j�GI^"NPL"cdGINO^/Z�UXU]H_UXjyH"UhZ�ef×�Z�ÙfÔXGdH_NPj�ØOj�\P×)Û�L"j�þOj]Z�×0\PU]GdÔwlCJ[GdH_cILVÔ]GIH"N
� NOH Ù<Z�U]iRGÞj]j]GIH"NéÖÝH_U/Lài/Z�Ô]ÛOHf`ä×�LVcIc%��Ø�H"U�Ô]ÛOZ�Ö¤L"×0Ô$ÔXÛPLKÔ/Ô]ÛOZ�UXZ�ÿ{\OGIU]Z�`éÙOUXH"^"U)LViëÛPL_j
i/HKJ_Z�`â�G�UXZ0áv`fZN�<NOZ�`�Z�J"Z�N{ÔSÔwl{Ù-Z�jSGINP×0cI\P`fZ�Ô]ÛOH{j�Z_þPÔXÛPLKÔ:GdN<`fGI×�LKÔXZ$ÔXÛPLKÔçLpiRZ0ÔXÛOHf`�ÛPL_j
U]Z�Ô]\OUXNOZ�` �R���������������!������� �BY<Ô]ÛPLVÔ�ÔXÛOZ9iRZ0ÔXÛOHf`.×�LVcIcÌÛPL_j�Ö¤L"GdcIZ�`å`O\OZpÔXH�Ô]ÛPZ9GIN{J_H"k_Z�`
ÙOU]H_^"U)LVi ÛPLMJ[GINO^�iRHKJ_Z�` �1�������������	�!�������6��� �BYKNPHRL_×�×�Z�jXjyUXGI^"Û{Ô�ÛPLMJ[GdNO^/Ó-Z�Z�N�^"U)LVN{ÔXZ�`
�������������>�������6�����!���6�!� �NY"ÔXÛOZ/Z0efZ�×�\fÔ]GIH"NßHVÖ2Ô]ÛPZ�iRZ0ÔXÛOHf`à×�H[`OZ�ÛPL_j�^_Z�NOZ�UXLVÔ]Z�`(LVNàZ�e[á
×0Z�ÙOÔ]GIH"N*Y?Ô]ÛOZ�U]Z�iRHVÔ]Z9ÙOcILVÔ�ÖÝH_U]ië^"Z�NOZ�U)LKÔXZ�` LVN � j�lfj�Ô]Z�iC��Z0eO×0Z�ÙfÔ]GIH"N¶ân���Na>b9L"U]Z9\Pj�Z�`
Ô]H cdHf×)k H"Ó��wZ�×�Ô)j�L"NP`éZ�J_Z�N{ÔXj�â@�vx��1� � ��k"Z�lfj�L"U]Z�LV\fÔXH"iCLKÔXGI×�LVcIcdl ^"Z�NOZ�U)LKÔXZ�` ÖÝH_U�Z�L"×)Û
L"j]l{N<×)ÛOU]H_NOH"\<j�iRZ0ÔXÛOHf`.×�L"cdc´â; ;��¡��¢.k"Z�l[j/×�L"NåÓ-Z�^_Z�NOZ�UXLVÔ]Z�`éÓ[låj�Z�J"Z�U)LVcyÙOUXH"^"U)LViCj�Ø
Ô]ÛOZ�l L"cdcIHKÚ Ô]U)LVNPj�ÖÝZ�U�HVÖ�ÚyZ�cdcdá·k{NPHKÚ�N H_Ó��wZ�×0Ô�×0H_ÙOGIZ�j>ÔXÛOUXH"\O^_Û Ô]ÛOZ�\Pj�Z9HVÖ1Là×�H"iRiRH"N
k"Z�l_â

êhÛOZ$L"j]l[NP×)ÛOUXH"NOH_\PjhNOH"Ô]G��<×�LVÔ]GIH"N(HVÖ2Z�J"Z�N{Ô)j1GÞj�LKÔSÔ]ÛOZ$ÛOZ�L"U�Ô�H"Ö2Ô]ÛOZ�×0\OUXU]Z�N{Ô1Ö¤LV\OcdÔ�á
Ô]H"cIZ�U)LVN<×0ZpiRZ�×)Û<LVNOGÞj�i ÙOUXHKJ[GI`OZ�` Ó[l89+LVN<LOâ?êhÛPZ9Ôwl[ÙOGÞ×�L"c�jX×0Z�NPLVUXGdH(GÞj$Ô]ÛOZ�ÖÝH"cIcdHKÚ�GINO^<þ
LVN�LV^_Z�N{Ô�Ù-Z�U]ÖÝH"UXiCj��PU)jwÔSL"N�L"j]l[NP×)ÛOUXH"NOH_\PjhiRZ0Ô]ÛPH[`à×�LVcIc´ØPGdÔ�Ô]ÛPZ�Nà×�H"N{Ô]GIN[\OZ�j�GdÔXjSZ0efZ�á
×0\fÔXGdH_N � Ú�GdÔ]ÛPH"\fÔ>ÚhLVGdÔ]GINO^pÖÝH_U�ÔXÛOZ�iRZ�Ô]ÛOHf`�UXZ0ÔX\OUXN(��Ø H"N<×0Z/G�ÔçGIj:GIN{Ô]Z�UXZ�j�Ô]Z�`(GINàÛPLMJ[GINO^
Ô]ÛOZ>iRZ0ÔXÛOHf`�U]Z�Ô]\OUXN¶ØfGdÔ�Ù-Z�U]ÖÝH"UXiRj�L"N �6£�¤!�������]¥ ¦ Ø"Ú�ÛOGÞ×)Û�ÓOcIH[×)kfj�ÔXÛOZ�LV^_Z�N{Ô�\ON{Ô]GIc¶Ô]ÛPZ
i/Z�Ô]ÛOHf`àÛPL"jSU]Z�Ô]\OUXNOZ�`â-êhÛPZ$UXZ0Ô]\PU]Nà×�LVN�Z�G�ÔXÛOZ�U:Ó-Z$ÔXÛOZ�Z�efÙ<Z�×�Ô]Z�`(UXZ�j]\Oc�Ô�Ø H"USL"N¨§�Z�e[á
×0Z�ÙOÔ]GIH"N�©�Z0efÙOcÞLVGINOGINO^�Ô]ÛOZCÙPU]H_ÓOcdZ�i�â*9+LVN<L�L"cdcIHKÚ1jçj�\<×)ÛßZ�ef×�Z�ÙfÔXGdH_NPj:Ô]H�Ó-ZC^"Z�NOZ�U)LKÔXZ�`
ÖÝU]H_i L�U]Z�i/H"Ô]Z/ÙOcÞLKÔ�ÖÝH_U]i�ØÛOHKÚ�Z�J_Z�USÔ]ÛOZ �!£�¤!�������]¥ ¦ ×�H"iRiCLVNP`ßi$\Pj�Ô>Ó<ZCcIHf×�L"c�ØG´â Z_âdØ
LVN�L"^"Z�N_Ô�Ô]Û<LKÔhi/HKJ_Z�jyi$\Pj�Ô1`fZ�cIZ�^{LKÔXZ�ÔXÛOZ �!£�¤!�������]¥ ¦ ÔXH/L"N�LV^_Z�N{Ô�Ô]ÛPLVÔ�j�ÔXLMlfjyGdN�Ô]ÛPZ
ÙOcILVÔ�ÖÝH_U]i ÖÝUXH"i Ú�ÛOZ�UXZ:Ô]ÛOZ�×�LVcIcÛPL"jhÓ-Z�Z�N�GIjXj�\PZ�`â

$í%$ - ù�'�ª-ñ{ó�«>û�ùOð"ñßî�ï¶ù�2éòrû�ñ�¬PuÌùOörù®�ñ�,�ô¤ü-ö
�?GI^"\PU]ZF�pj]ÛOHKÚ1j>L(\Pj]Z�U�Ø¶Ú�GÞj�ÛPGdNO^�ÔXH�L"×�ÿ_\PGdUXZpj�H_iRZCÙOU]Hf`f\<×�Ô�â Z ZpcÞLV\ON<×)ÛOZ�j�L�ÓP\Ol"Z�U
LV^"Z�N{Ô�ÔXÛPLKÔRÚ�GdcIc�UXH_LViëÔXÛOZ ã N_ÔXZ�UXNOZ0ÔCj]Z�LVU)×)ÛOGINO^�ÖÝH_U/L j]Z�cIcdZ�URL"^"Z�N_ÔRH6� Z�UXGINO^�ÔXÛOZ�U]Z�á
ÿ_\PZ�j�Ô]Z�` H_Ó��wZ�×0Ô�â+êhÛPZpÓO\Ol_Z�U$L"NP` j�Z�cdcIZ�U$L"^"Z�N_Ô)j>Ú�GIcdcyi/Z�Z0Ô$GINåLVN Z�cdZ�×�Ô]UXH"NPGI×RiCLVUXk"Z�Ô
ÙOcIL_×0Z_Ø�Ú�ÛOZ�U]Z�ÔXÛOZ�l:Ú�GdcIc"Z�eO×)ÛPLVNO^_Z2GdNOÖÝH"UXiRLVÔ]GIH"NçUXZ�^_L"UX`OGdNO^hÙOUXHf`f\P×0ÔXjÔXÛPLKÔ+Ô]ÛOZ�GdU?U]Z�j�Ù-Z�×0á
Ô]GIJ"Z�\Pj]Z�U)j�`fZ�j�GIU]ZçÔXHpÓO\Ol�H"U1j]Z�cIc´â 
 L_×)Û(LV^"Z�N{ÔhGÞj1Z�ÿ{\OGdÙPÙ<Z�`�Ú�G�ÔXÛ�LVN(Z0á·ÙO\OU)j]Z:ÛPH"cÞ`fGdNP^
j�H_i/ZhLViRH_\ON{ÔrH"ÖPZ�cIZ�×0Ô]UXH"NOGÞ×ÌiRH_NOZ�l_â ã Ö<Ô]ÛOZyÔwÚ�H:L"^"Z�N{Ô)j+ÛPLMJ_ZÌiCLKÔ)×)ÛOGINO^SUXZ�ÿ{\OZ�jwÔ)j�Ø�ÔXÛOZ�l
U]Z�L"×)ÛßL"NßL"^"UXZ�Z�iRZ�N_Ô � ÔXÛOZCÙOUXHf`f\P×�Ô>GÞjçÓ<H[H_k"Z�`¶Ø L"NP` L�×�H"N{Ô]U)L"×0Ô:GÞj>×0H_NP×0cI\P`fZ�`���Ø¶L"NP`
Ô]ÛOZ1Ù<LMl{iRZ�N_Ô�GÞj�ÔXÛOZ�NCUXZ�L"cdGIW�Z�`�Ó[l$Ô]U)LVNPj�ÖÝZ�UXU]GINO^>j]H"iRZ�iRH"NOZ�l�ÖÝUXH"i Ô]ÛOZ�Z�á´ÙO\PUXj]Z�HVÖ Ô]ÛPZ
ÓO\Ol"Z�U>LV^"Z�N{Ô:`fGIU]Z�×�ÔXcdl�ÔXH�ÔXÛOZ/Z0á·ÙO\OU)j�Z/HVÖ�ÔXÛOZCj�Z�cdcIZ�U>L"^"Z�N{Ô�â ã NßÔ]ÛOGÞj>×�L_j�Z$Ô]ÛOZRZ�á´ÙO\PUXj]Z
L"×�Ô)j�L_j1×�L_j�Û(iRH"NPZ�l"ØPÔ]ÛOZ�U]Z$GIj�NOHpNOZ�Z�`�Ô]H�L"j]k9ÖÝH_USLRÓPL"NOk�×�Z�U]Ô]G��<×�LVÔ]GIH"N¶â ã Ö�Ô]ÛOZ�ÙPLMl{á
i/Z�N{Ô�Ö¤L"GdcÞj�Ø[Ô]ÛOZ�N9ÔXÛOZ>LV^"UXZ�Z�iRZ�N{Ô�Û<L"jyÔ]H/Ó<Z�×�LVNP×�Z�cIcdZ�`ØfLVNP`9Ô]ÛPZçj]Z�cIcIZ�U�LV^_Z�N{Ô�UXZ�cIZ�L_j�Z�j
Ô]ÛOZ(ÙOUXHf`f\P×0Ô�â�b1NøZ�á´ÙO\PUXj]Z�GIjRGIiRÙOcdZ�iRZ�N{Ô]Z�`äÓ[l.L"N»L_`O`fGdÔ]GIH"NPL"c1LV^_Z�N{ÔRÔ]ÛPLVÔRÛ<LVNP`fcIZ�j

¯



Ô]ÛOZCLViRH_\ON{Ô:H"ÖÌiRH"NOZ�l(HVÖÌÔXÛOZRZ0á·ÙO\OU)j�Z_Ø-L_×�×�Z�jXj�ÙOUXGIJ{GIcIZ�^"Z�j�Ø`fZ�Ù<H{j�GdÔ>LVNP`àÚ�G�ÔXÛP`fU)LMÚ�L"c
H"Ù-Z�U)LKÔ]GIH"N<j�â

ã N�ÔXÛOGÞj�jX×0Z�N<LVUXGdH<Ø[Ô]ÛOZ�ÓP\Ol"Z�U�LV^_Z�N{Ô1×�LVN(Ó-Z�Z�G�ÔXÛOZ�U�L"cdH_NOZ>H"U1×�H"iRÙ-H_j]Z�`�HVÖ�j]Z�J"Z�UXL"c
LV^"Z�N{ÔXjUXH_L"i/GINO^hÔXÛOZ ã N{Ô]Z�U]NOZ�Ô?j]Gdi�\Oc�Ô)LVNOZ�H"\Pj]cIl"â ã ÔriRLMlSÓ<Zy`fG�°p×�\Oc�ÔrH"U?Z�J"Z�NçGdiRÙ-H_jXj�GIÓOcIZ
ÖÝH"U�ÔXÛOZ9\<j�Z�U$ÔXHà×0H_N_Ô)L"×0Ô�Ô]ÛOZ�ÓO\Ol_Z�U/LV^"Z�N{Ô$H"U>ÖÝH_U$ÔXÛOZ9ÓP\Ol"Z�U�LV^_Z�N{Ô�ÔXHß×0H_N{ÔXL"×0Ô�Ô]ÛPZ
LV^"Z�N{ÔXj�`OGIj�Ô]UXGdÓP\fÔ]Z�`�Ú�H"UXcI`[á·Ú�GÞ`fZ"â ã NP`fZ�Z�`ØLpiRH"ÓPGdcIZ ã G j]×)ÛOZ�iRZ$Z�N<LVÓOcIGdNP^pÔ]H�×0H_N{ÔXL"×0Ô
i/H_ÓOGIcdZçLV^_Z�N{ÔXjyGdUXUXZ�j]Ù<Z�×�Ô]GIJ"Z�cdl/HVÖ+Ô]ÛOZ�GdUhÙ-H_j]G�ÔXGdH_N9GÞj�`OG�°p×0\Pc�Ô�Ô]HR×0H_NPj�GÞ`fZ�UyÚ�ÛOZ�N�L"^"Z�N{Ô)j
NOZ�GdÔ]ÛOZ�U1k[NOHKÚ�Z�L"×)Û�HVÔ]ÛPZ�U�NOH_U�ÙPLVU]Ô]GÞ×0GIÙPLKÔXZçGdN�Ô]ÛPZ�j]L"i/Z>L"ÙOÙOcIGI×�LKÔ]GIH"N+â

±;²�³�´	µ�´(¶ ��u¸·�qXtH¹+����°XqS¸�º_���>²_��q

êhÛOGIj�Z0eOL"i/ÙPcdZ�j�×�H"NPj]GIj�ÔXj$HVÖ1ÔwÚ�H�iCLVGINT9?LVNPLàLV^"Z�N{ÔXj�þ¶Ô]ÛPZ�ÓO\Pl"Z�URLVN<` Ô]ÛOZ�j]Z�cIcdZ�U
LV^"Z�N{ÔSÔXÛPLKÔ>Ú�H"UXk�H_NàÓ-Z�ÛPL"c�Ö�HVÖyÔ]ÛOZRÓO\Ol_Z�U�ØLVNP` j�Z�cdcIZ�U:UXZ�j]Ù<Z�×�Ô]GIJ"Z�cdl_â+ýSNP×0ZRÓ-HVÔ]ÛßÔ]ÛPZ
ÓO\Ol"Z�U�LVNP` j]Z�cIcdZ�UçL"^"Z�N_Ô)jçÛPLMJ"Z/UXZ�L"×)ÛPZ�`(ÔXÛOZRiCLVUXk"Z0Ô>ÙOcÞL"×�Z"Ø¶L�j]Z�ÿ{\OZ�N<×0Z/HVÖ�`OLKÔ)L�Z�e[á
×)ÛPLVNO^_ZçH[×�×0\OU)j�Ô]ÛPU]H_\O^"Û�Ô]ÛPZ>i/Z�j]jXLV^_ZçÓ<H{LVU)` � GdN�ÔXÛOZ�×�L_j�ZçÚ�ÛOZ�U]ZçÔXÛOZ�UXZ>GIj1NOHCZ�UXU]H_U�0þ
Ô]ÛOZçÓO\Ol_Z�U � j�Z�cdcIZ�UB��LV^"Z�N{Ô�GINPj]Z�U]ÔXjhL/ÓO\Ol[GdNP^ � j�Z�cdcIGINO^��yUXZ�ÿ{\OZ�j�ÔhU]Z�j�Ù-Z�×0Ô]GIJ"Z�cIlCGIN9ÔXÛOZçÔ]\fá
ÙOcdZ:j�Ù<L"×0Z_â_êhÛOZSÓO\Ol_Z�UyL"^"Z�N_ÔyU]Z�Ô]UXGdZ�J"Z�j�Ô]ÛOZ:j�Z�cdcIGINO^�UXZ�ÿ{\OZ�j�Ô�L"NP`RÙOUXH"Ù-H_j]Z�jyL�×0H_N_ÔXUXL_×�Ô�Ø
Ú�ÛOGI×)Û�GÞj1L"×�×0Z�ÙfÔ]Z�`�Ó[l9Ô]ÛOZ$j]Z�cIcIZ�U�âPêhÛOZ>GIN_ÔXZ�U)L"×0Ô]GIH"N�Z�NP`Oj�Ú�G�ÔXÛ�Ô]ÛOZ�Ù<LMl{iRZ�N_Ô�ØOG´â Z_âdØOÓ[l
Ô]U)LVNPj�ÖÝZ�UXU]GINO^/iRH"NOZ�lCÖÝU]H_i Ô]ÛPZ>ÓO\Ol"Z�U�Z0á·ÙO\OU)j�Z:ÔXHRj]Z�cIcIZ�U�Z0á·ÙO\OU)j]Z"â

UßZ�Ú�GIcIc+NOHKÚ ×0H_NPj�GÞ`fZ�UhÔ]ÛOUXZ�Z>Ôwl[Ù-Z�j�HVÖ�Z�UXU]H_UXj�þOj�lfj�Ô]Z�i Z�UXUXH"U�ØOLVÙOÙOcIGÞ×�LKÔXGdH_N�Z�UXU]H_UXj�Ø
NOZ0ÔwÚ�H"UXk.Ö¤L"GdcI\OUXZ�j YyL"NP`�j]Z�Z�ÛOHKÚ ÔXÛOZ�lÕ×�LVNÕÓ-ZßÛPL"NP`fcIZ�`ÕÚ�GdÔ]ÛPGdNÕÔXÛOZ ×0\OUXU]Z�N{ÔE9+L"NPL
i/Hf`fZ�c�þ

»½¼ a>bB�¾�N¿À� |B|~}	| â{êhÛOZ�cdHf×�LVcOH_U�U]Z�iRHVÔ]ZhÙOcÞLKÔ]ÖÝH"UXi ^_Z�NOZ�UXLVÔ]Z�jrL"NCZ�UXU]H_U�ØMZ_â ^<âdØKÔXÛOZ�×�H[`OZ
×�L"NONOHVÔ�Ó-Z>Z0efZ�×�\fÔ]Z�`ØfÔXÛOZ�×�L"cdcIZ�`�LV^_Z�N{Ô�ÛPL"jhiRHKJ"Z�`ØfZ0Ô)×Vâ

»iÁ }�z ^	_�ÂWÃ!Ã�_Ä� z ^	�Å� } x � |B|~}6| bNÆ��PH"U�GINPjwÔ)LVNP×�Z"ØfÚ�Z>×�LVN�iRZ�N{Ô]GIH"N+þ
Ç Ô]ÛPZ�UXZ>GIjhNOHCH!�-Z�U�iCLKÔX×)ÛPGdNO^/ÔXÛOZ>U]Z�ÿ{\OZ�j�Ô Y
Ç Ô]ÛPZ�UXZ�GÞjyL>ÓP\O^$GINCÔ]ÛPZSj]Z�cIcdZ�UyLV^_Z�N{Ôy×�H[`OZ"þ{G�Ô�GIjÌGdiRÙ-H_jXj�GIÓOcIZ1Ô]H�U]Z�L"×)ÛCLVN�LV^"UXZ�Z�á
iRZ�N{Ô1H"UhÔXHCL"×�×�Z�jXj�Ô]HRZ0á·ÙO\OU)j]Z!Y

Ç Ô]ÛPZ>ÓO\Ol"Z�U�Z0á·ÙO\OU)j�Z>`fH[Z�jhNOHVÔ�×�H"N{ÔXL"GdN�j�\�°C×�GdZ�N{ÔhiRH_NOZ�l�Y
Ç Ô]ÛPZ�ÓO\Ol_Z�UyZ0á·ÙO\OU)j�Z�`OH{Z�jÌNPHVÔyÙPU]Z�j�Z�N_Ô�j�\�°p×�GdZ�N_Ô�ÙOUXGdJ[GIcdZ�^"Z�j�ØVZ_â ^<âdØ[L�×0H_N��P^_\OUXLVá
Ô]GIH"N�Z�U]UXH"U�`fH[Z�jhNPHVÔ1LV\fÔXÛOH"UXGIW�ZçiRH"NOZ�lCÔ]HCÓ-Z>Ú�G�ÔXÛP`fU)LMÚ�N9ÖÝUXH"i=Ô]ÛOZ>Z�á´ÙO\PUXj]Z"â

È



»ÊÉ �KbB� | �1Ë � �¾�¢FÂHÃ!Ã�_Ä� z ^	�Å� } x � |B|~}	| bAÆ�YfZ�J"Z�UXL"c�L"^"Z�N_Ô)j$Ú�H"UXk ×0H[H"Ù-Z�U)LKÔXGdJ_Z�cIl"ØrZ"â ^PâIØ+ÔXH
ÓO\Ol�j�Z�J"Z�U)LVc GdÔ]Z�iRj1HVÖ+ÔXÛOZ�jXLViRZ�j�Z�U]GIZ�j�â ã N�Ô]ÛOZ�×�L"j]Z:H"ÖrL"N�Z�U]UXH"U�Ø{Ô]ÛOZ�U]ZçGÞj1L/NOZ�Z�`
ÖÝH"U1LR×0H_cdcIZ�×0Ô]GIJ"ZçUXZ�×0HKJ_Z�UXlRHVÖrÔ]ÛOZ>Z�U]UXH"U�â

»ÊÌ �A��` }6|~Í  v^	�%_ ��| �BbAÆ-êhÛOZ�U]Z>LVUXZ>×0H_i/i�\ONOGÞ×�LVÔ]GIH"N�Ö¤LVGIcd\OUXZ�jhÓ-Z0ÔwÚ�Z�Z�N9ÔXÛOZ>ÓO\Ol_Z�U1L"NP`
j�Z�cdcIZ�U1L"^"Z�N_Ô�ÙOcÞLKÔ]ÖÝH"UXiCj�ØfH_U�Ó-Z0ÔwÚ�Z�Z�N�Ô]ÛOZ�L"^"Z�N{Ô�ÙOcÞLKÔ]ÖÝH"UXi LVNP`�GdÔXj�\Pj]Z�U�â

ã NåÔ]ÛPZ�×�L"j]Z�H"ÖSj�lfj�Ô]Z�i�Z�UXU]H_UXj�Ø¶ÔXÛOZ�cIHf×�L"c�H_U�UXZ�iRH"Ô]Z#9+LVN<L�ÙOcÞLKÔ]ÖÝH"UXi�^"Z�NPZ�U)LKÔ]Z�j
LVNåZ�J"Z�N{Ô�Ø?G´â Z_âdØrGdÔ�GINPj�Z�U�Ô)j�ÔXÛOZ�×0H"UXUXZ�j]Ù<H_NP`fGINO^�Ô]\OÙPcdZ�GdN.Ô]ÛOZ�j�ÛPL"U]Z�` iRZ�iRH"UXléj�ÙPL_×0Z_â
êhÛPLVNOkfjyÔ]H/ÔXÛOZçk"Z�l_Ø{Ô]ÛOZ:Ô]\PÙOcdZçGÞjyÔ]ÛOZ�N�UXZ0ÔXU]GIZ�J_Z�`CÓ[lRÔXÛOZ>LV^"Z�N{ÔyÔXÛPLKÔ�ÚhL"j�Ú�L"G�ÔXGdNP^$ÖÝH_U
Ô]ÛOZ�×�H"UXU]Z�j�Ù-H"NP`OGdNO^/H"Ù-Z�U)LKÔXGdH_N¶â

ã N�Ô]ÛPZ/×�L"j]Z$HVÖ�LVÙOÙOcIGÞ×�LKÔXGdH_NàZ�U]UXH"U)j�ØPZ"â ^PâIØ<ÔXÛOZ�UXZ/GIjçLVNßZ�UXU]H_US`f\PU]GINO^pÔXÛOZRÙPLMl[iRZ�N{Ô
`f\OZ�ÔXH�GdN<j�\�°p×�GdZ�N_Ô�iRH_NOZ�l_ØVÔ]ÛPZ1ÓO\Ol_Z�UÌL"^"Z�N{Ô�GINPj]Z�U]ÔXj�LçÙPLMl[iRZ�N{Ô2Ö¤L"Gdc<Z�J"Z�N{Ô�ØVUXZ0ÔXU]GIZ�J_Z�`
Ó{låÔ]ÛOZ�j]Z�cIcdZ�UpLV^_Z�N{Ô�ÔXÛPLKÔpÚhL"jRÚhLVGdÔ]GINO^ßÖÝH"URÔXÛOZ(ÙPLMl[iRZ�N{Ô�â�êhÛOZ(cÞLKÔ]Ô]Z�Up×�LVN<×0Z�cÞj/Ô]ÛPZ
Ô]U)LVNPjXL"×0Ô]GIH"N¶Ø¶L"NP` U]Z�GdNPj]Z�U]ÔXjSÔXÛOZ9j]Z�cIcdGINO^�U]Z�ÿ{\OZ�j�Ô�âP�rGINPLVcIcIl"ØÔXÛOZCÓO\Ol_Z�U�LV^_Z�N{Ô>GdNOÖÝH"UXiRj
Ô]ÛOZSÓO\Ol"Z�UyGINCÔXÛOZSH_U]GI^"GINPL"cOÙOcÞLKÔ�ÖÝH_U]i8ÔXÛPLKÔhLVNpZ�U]UXH"U�Hf×�×0\OUXU]Z�`C`f\OUXGdNP^�Ô]ÛPZ�ÙPLMl[iRZ�N{Ô�Ø{GdÔ
GdNPj]Z�U]ÔXj�ÔXÛOZ�×0H_U]UXZ�j]Ù-H"NP`fGINO^/Z�J_Z�N{Ô�GdN�Ô]ÛPZ>H"UXGd^_GdNPL"c ÙOcILVÔ�ÖÝH_U]i�â

êhÛOZÌ×�L_j�ZÌHVÖP`fGÞjwÔXU]GIÓO\fÔXZ�`�L"ÙOÙOcIGI×�LKÔXGdH_NPj¶Z�U]UXH"U)jGÞjÔ]ÛPZyiRH_j�Ô+GIN{Ô]Z�UXZ�j�Ô]GINO^1H_NOZ"â ã NP`fZ�Z�`Ø
Ô]ÛOZSÙOU]H_ÓOcIZ�i8ÛOZ�UXZ1GÞj�ÔXH�U]Z�L"×)Û¶Ø_Z�J_Z�NpL"j]l[NP×)ÛOUXH"NOH_\Pj]cdl_ØKÓO\fÔyNPZ�×0Z�j]jXLVUXGIcdl_Ø"LV^_Z�N{ÔXjÌÚ�ÛOH_j]Z
cdHf×�LVÔ]GIH"NßGIjçNOH"Ô>k{NPHKÚ�N¶â¶b8Ù<H{j]j]GdÓPcdZCLVÙPÙOU]H{L"×)Û(ÔXH�U]Z�LVcIGdW�GdNO^9Ô]ÛOGÞj>GINÎ9?LVNPL�GÞj:ÖÝH"UçÔ]ÛPZ
LV^"Z�N{ÔXjRÔXHåLV^"UXZ�Z�\OÙ-H"N�Lé×�H"iRiRH"NøÙOcÞLKÔ]ÖÝH"UXi Ú�ÛOZ�U]Z(Z�J"Z�N_Ô)j�ØÌU]Z�cILVÔ]Z�`äÔXHåLVÓONOH_U]iCL"c
j�GdÔ]\PLVÔ]GIH"NPj�ØPL"U]Z>j�Ô]H"UXZ�`¶âPb�Ö ÔXZ�U�ÔXÛPLKÔ�Ó-HVÔXÛ�Ô]ÛOZ4��\Ol_Z�U�L"NP`�Ô]ÛOZ$YfZ�cIcdZ�U�LV^_Z�N{ÔXjhcIZ�LMJ_ZçL"N
L"`O`fGdÔ]GIH"N<LVcPL_j]j]GIj�ÔXL"N{ÔÌLV^"Z�N{Ô�GINRÔ]ÛPGIjÌÙOcILVÔ�ÖÝH_U]i�Ø"Ú�ÛPH_j]Z�U]H_cdZhGÞj2Ô]H>H_ÓPj]Z�UXJ"Z�Ô]ÛOH{j�Z�Z�J"Z�N{ÔXj�Ø
LVNP`9Ô]HCGINfÖÝH"UXi ÔXÛOZ�GIU1UXZ�j]Ù<Z�×�Ô]GIJ"Z>L"^"Z�N{Ô)j�â

�?GINPL"cdcIl"Ø?Ô]ÛOZÏ9+L"NPL(iRHf`fZ�chLVcIcdHKÚ1j$NOZ0ÔwÚ�H"UXkß`OGIjX×0H_NONOZ�×0Ô]GIH"NPj�Ô]HßÓ<Z�ÛPLVNP`OcdZ�`éGdNäL
J"Z�UXl�j�GIiRGdcÞLVUSÚ�LMl_âPb1^_Z�N{ÔXj:LVUXZ>GdNOÖÝH"UXi/Z�`(HVÖ2ÔXÛOZ�Ö¤L"GdcI\OUXZ>Ô]ÛPU]H_\O^"Û(Z�J"Z�N{Ô)j�Ø LVNP`�Z�G�ÔXÛOZ�U
Ú�L"G�Ô�ÖÝH_U1Ô]ÛPZ$LMJKLVGIcIL"ÓOGdcIGdÔwlpHVÖ�Ô]ÛPZ$×0H_NONOZ�×0Ô]GIH"N¶Ø<H"U�×�H"N{Ô]GIN[\OZçÔ]ÛPZ�GIU�Z0efZ�×0\fÔXGdH_N�\PN_ÔXGdc?Ô]ÛPZ
×0H"NPNOZ�×0Ô]GIH"N�GIj�\PÙ¶ØOH"U�`fZA�PNOGdÔ]Z�cdl�^"GIJ"Zç\OÙ¶â

$íKJ Ð�ö?ùOû1Ñ*,�ô�,
9+LVN<L�ÔXU]Z�LKÔXjyZ0eO×�Z�ÙfÔXGdH_NPjhL"jyÔ]ÛOZ>×�H"N[J"Z�N_ÔXGdH_NPLVcPÔ]\OÙPcdZ�j�LVNP`9H6� Z�U)jyÓ<L"j]GI×SÙOUXGdiRGdÔ]GIJ"Z�jyÖÝH_U
GdiRÙOcIZ�iRZ�N{ÔXGdNO^:Z0eO×�Z�ÙfÔXGdH_N>ÛPLVNP`OcdGINO^Pâ>��\fÔ�ÚyZyÛPLMJ"Z2ÖÝH_\ONP`çÔXÛPLKÔrÔ]ÛPZ�UXZÌGÞj?×�cdZ�LVUXcdlçL�j]ÙPL"×�Z
ÖÝH"U�Z0efÙPL"NP`fGINO^�ÔXÛOZ�j]Z�ÖÝZ�LVÔ]\OUXZ�j?Ô]HçÛOZ�cdÙRLVÙPÙOcdGÞ×�LVÔ]GIH"N�ÙOU]H_^"U)LViRiRZ�U)j¶GIN/`OZ�J"Z�cdH_ÙOGINO^�Ö¤L"\OcdÔ
Ô]H"cIZ�U)LVN{ÔÌL"ÙOÙOcIGI×�LKÔ]GIH"N<j�GdNpL�jXLKÖÝZ�U�LVNP`RcIZ�jXj2Z�U]UXH"U]á´ÙPU]H_NOZyÚhLMl"â6�rGIUXj�ÔÌH"Ö L"cdc´Ø�9?LVNPLçLVcIcIHKÚ1j
Z0eO×0Z�ÙfÔ]GIH"NPjÔ]H1Ó-Z�cIZ0Ö Ô?\PNOÛPLVN<`fcdZ�`:áPÚ�ÛOGÞ×)Û>GIj+×0cIZ�LVUXcIl�Z�UXUXH"U]á´ÙOUXH"NPZrL"NP`ç×�LVN>Û<LMJ"Z2j�Z�U]GIH"\<j
ZN� Z�×�Ô)j�H_N j]lfjwÔXZ�i�U]Z�cdGÞLVÓOGIcIG�Ôwl_â?Y[Z�×�H"NP`Ocdl_ØÔ]ÛOGÞj�iRHf`fZ�c�iRG�efZ�j$NOH"UXiCLVc�L"NP` LVÓONOH_U]iCL"c
cPHKÚ1j�HVÖ�×�H"N{Ô]UXH"c¶L"NP`(×0Hf`fZ_ØPLVNP`(`OH{Z�j�NOH"ÔSj�Z�ÙPLVU)LKÔXZ�j�\�°C×�GdZ�N{Ô]cIlpÔ]ÛPZ�NOH"UXiCLVc+j]lfjwÔXZ�i
Ó<Z�ÛPLMJ[GdH_\OU/ÖÝU]H_i�Ô]ÛOZ�L"ÓONOH_U]iCLVc�H"NPZ�á�Ú�ÛPGI×)Û»GIjCÔ]ÛOZ�iCLVGINäGÞ`fZ�LßÓ-Z�ÛPGdNP`»Z�ef×�Z�ÙfÔXGdH_N
ÛPLVNP`OcdGINO^Ò� Ó	� � L"jSLRiRLVÔ�ÔXZ�U�H"Ö?Ö¤L_×�Ô�GIN�Ô]ÛPZ�GIU�Z�L"U]cIl9Ú�H"UXkCÔXÛOZ�L"\fÔ]ÛOH_UXjhH"Öd9+LVN<LCjwÔ)LKÔ]Z�`
×0cIZ�LVUXcIl����A�Ô]ÛPLVÔ1Z0eO×0Z�ÙfÔ]GIH"NPjhj]ÛOH"\PcI`�NOHVÔ1Ó-ZçGdN{ÔXU]Hf`f\P×�Z�`�L"jhNOH_U]iCL"c-Z�J"Z�N_Ô)jQ�0âOêhÛOGIUX`fcIl"Ø
Ô]ÛOZ<9?LVNPLSiRH[`OZ�cP`fH[Z�j?NPHVÔ�GINP×0cI\P`fZ�LVN[l$j]Ù-Z�×0G��<×hj]\OÙOÙ-H"U]ÔrÖÝH_U2Z0eO×0Z�ÙfÔ]GIH"N/ÛPL"NP`fcIGdNO^>L"NP`
cdZ�LMJ"Z�j>L"cdc�×0H_i/ÙPcdGÞ×�LVÔ]Z�` GÞj]j]\OZ�j>Ú�G�ÔXÛ Ô]ÛOZ�LVÙOÙPcdGÞ×�LVÔ]GIH"Né`fZ�j]GI^"NOZ�UXj�â¶êhÛOZ�j]ZpÛPL_j�j]Z�J"Z�UXL"c
j�Z�U]GIH"\PjC×�H"NPj]Z�ÿ{\OZ�NP×0Z�j/Ú�ÛOGI×)ÛøiCLMlä×�H"iRÙOcIGI×�LKÔXZ�j]lfjwÔXZ�i `fZ�j]Gd^_N»L"NP`»iCLVk"Z�GdÔ9iRH"UXZ
Z�UXU]H_U�á·ÙOUXH"NOZ_â�ýSNOZ�HVÖ�Ô]ÛOZ(Z�efL"iRÙOcdZ�GÞj/Ô]ÛPLVÔ/ÔXH ^"\PL"UXL"N_ÔXZ�Z9Ô]ÛPLVÔCÔ]ÛOZ�GINfÖÝH"UXiCLKÔ]GIH"NäGIj
`fZ�cIGdJ_Z�UXZ�`/ÔXÛOZ�ÙOUXHf`f\P×�Z�UÌj]ÛOH"\PcI`CÚhLVGdÔ�ÖÝH_U�Ô]ÛPZ�NOH"Ô]G��<×�LVÔ]GIH"NRÔ]H$Ó<ZSGdiRÙOcIZ�iRZ�N{ÔXZ�`pLVÔÌÔ]ÛPZ
LVÙOÙOcIGÞ×�LKÔXGdH_N�cIZ�J"Z�c�Ø-GIN(Ô]ÛOZR×0Hf`fZ�HVÖ�Ó-HVÔXÛ�Ô]ÛPZ�ÙOUXHf`f\P×�Z�USL"NP`�ÔXÛOZ/×�H"NPj]\OiRZ�U�â<b�NOHVÔXÛOZ�U

Ó



Z0eOLViRÙOcIZ�GIj/ÔXÛPLKÔC9+L"NPL `fH[Z�jRNOH"ÔRÙPU]HKJ[GÞ`fZ�jRLVN[låj]lfjwÔXZ�iCLKÔXGI×�ÚhLMl[j$ÖÝH"URÔXUXL"NPj�ÖÝZ�UXU]GINO^
U]Z�j�Ù-H"NPj]GIÓOGdcIGdÔwl ÖÝH"URÛPLVN<`fcdGINO^ Z0eO×0Z�ÙfÔ]GIH"N<j/ÖÝU]H_i Ô]ÛOZ�ÙOUXHf`f\P×0Z�URHVÖSL"NäZ�J"Z�N{Ô/Ô]Héj]H"iRZ
HVÔ]ÛPZ�U�ÙOU]Hf×�Z�jXj�V×0Hf`fZ"â�T(H"UXZ�HKJ_Z�U�Ø2Ô]ÛPGIj�iRHf`fZ�c>`fH[Z�j�NOH"Ô�GIN{Ô]UXHf`f\P×0ZàÔ]ÛOZ ×0H_NP×0Z�ÙfÔ�HVÖ
Z0eO×0Z�ÙfÔ]GIH"N»×0H"N{ÔXZ0e[Ô�Ø�Ú�ÛOGÞ×)Û.GÞjR×0UX\P×0GÞLVcyÖÝH"UCLVN[l Z0eO×�Z�ÙfÔXGdH_N.ÛPL"NP`fcIGdNO^ iRZ0ÔXÛOHf`fH"cIH"^_lßá
Ú�ÛOGI×)ÛßiCLVk"Z�j:G�Ô>GIi/Ù-H_jXj]GdÓOcIZ�Ô]H�\ONP`fZ�UXj�ÔXL"NP`�Ú�ÛOH�ÛPL"NP`fcIZ�j:Z0eO×�Z�ÙfÔXGdH_NPj�Ø Ú�ÛOZ�NßL"NP`�GdÖ
Ô]ÛOZ�l�LVUXZ�ÛPLVN<`fcdZ�`�LKÔçLVcIc�âê?H[HpiCLVN[l�U]Z�j�Ù-H"NPj]GIÓOGdcIGdÔ]GIZ�j � LVN<`(U]H[H_i ÖÝH_U�iRGÞjwÔ)LVk"Z�jQ��LVUXZ
cdZ�Ö Ô�Ú�G�ÔXÛ(LVÙOÙOcIGÞ×�LKÔXGdH_N�ÙPU]H_^"U)LViRiRZ�U)j�â ã N(L"`O`OG�ÔXGdH_N�ÔXH/Ô]ÛOGÞjw9?LVNPL/Z0eO×�Z�ÙfÔXGdH_N�ÛPL"NP`fcIGdNP^
`fH[Z�jCNOH"Ô�j]\OÙOÙ-H"U]Ô9NOZ�j�Ô]GINO^<Ø�NOH"U9G�Ô�j]\OÙOÙ-H"U]ÔXj9×0H[H"Ù-Z�U)LKÔXGdJ_Z�Û<LVNP`fcIGINO^éÔ]Û<LKÔ9GIN[J"H"cIJ"Z�j
j�Z�J"Z�U)LVc ÙOUXHf×0Z�j]j]Z�j�â

Ô hÏj1Ñ�r*o1ËOÒ�ÎÌÊÖÕ×k2Ê�Ïqp�Ò�ÊwgiØæÎhÏwrPp

ã NéÔ]ÛOGÞj$j]Z�×0Ô]GIH"NéÚ�Z9`fGÞj]×�\PjXj�H"\PU$LVÙOÙPU]H{L"×)Û Ô]H�GIN{Ô]UXHf`f\P×0GINO^à×�H[H"U)`fGdN<LKÔ]GIH"NOá´ÓPL_j�Z�`àZ�e[á
×0Z�ÙOÔ]GIH"N�ÛPLVN<`fcdGINO^RÚ�ÛOGÞ×)Û�j]Ù-Z�×0G��<×�LVcIcdl9ÖÝH[×�\Pj]Z�jhH"N�×0Hf`fZ>iRH_ÓOGdcIGdÔwl"â

J¶í�ì Ù�ñ�Ú�MrôR'Kñ�2åñ[ö ó ,
Û HKJ"Z�c2Ö¤LV\Pc�Ô�Ô]H"cIZ�U)LVN<×0ZRÔ]Z�×)ÛONOGÞÿ{\OZ�j�Ô]HàÓ-Z9L"ÙOÙOcIl{GINO^�GIN.`fZ�J"Z�cdH_ÙOGdNP^�×0H"iRÙOcIZ0e iRH"ÓOGIcIZ
j�lfj�Ô]Z�iCj�ÛPLMJ_ZÌÔXH>×0H"UXUXZ�j]Ù<H_NP`çÔ]HçÔXÛOZ�GIU�j]Ù<Z�×0G��<×h×)ÛPLVU)L"×0Ô]Z�UXGÞjwÔXGI×�j�âMb�j�H_\OU�LVNPL"cdlfj]GIjrGINÏ� ¯ �
j�ÛOHKÚ1j:ÔXÛOZCiCLVGIN Ú�LMl�H"ÖyZ�NPj�\PU]GINO^�Ö¤LV\OcdÔ�ÔXH"cIZ�U)LVNP×�Z�GINåj�\<×)Û j]lfjwÔXZ�iCj>GÞjçÓ{lßZ�iRÙOcIHKl{á
GdNO^>L"ÙOÙOcIGI×�LKÔ]GIH"NOá·j]Ù<Z�×0G��<×yZ0eO×0Z�ÙfÔ]GIH"N�ÛPLVNP`OcdGINO^çiRZ�×)ÛPL"NOGIj]iCj�âKb�i/H_NO^çHVÔXÛOZ�U�GIi/Ù-H"U]ÔXL"N{Ô
ÙOU]H_Ù<Z�U�ÔXGdZ�jhÔ]ÛPZ�j]Z$iRZ�×)ÛPL"NOGÞj�iCj1j]ÛOH"\PcI`�Ó-Z$cIGd^_Û{ÔSLVNP`Ïc<Z0efGdÓPcdZ_ØPÔXÛOZ�l�j�ÛPH"\OcÞ`(LVcIcdHKÚAÖÝH_U
`fl[NPLViRGÞ×>L"`>�w\Pj�Ô]iRZ�N_Ô)j1LVN<`pÖÝH_U1LV\fÔXH"NOH_i/H_\Pj � cIHf×�L"cdGIW�Z�`���ÛPLVN<`fcdGINO^RHVÖ2LVÓPNOH"UXiCLVcj�GdÔ�á
\PLKÔXGdH_NPj�â[êhÛOZ�j�Z1iRZ�×)ÛPLVNOGÞj]iRj�j]ÛOH"\OcÞ`RÓ-Z:j]\OGdÔXLVÓPcdZ�ÖÝH"UÌH_Ù<Z�N9j]l[j�Ô]Z�iCjÌGINpÚ�ÛOGÞ×)ÛpiRH"ÓOGIcIZ
LV^"Z�N{ÔXj�LVUXZçÔ]HCH_Ù<Z�UXLVÔ]ZçGIN(\ONOk[NOHKÚ�N�Z�N[J[GdUXH"NPi/Z�N{ÔXj�LVN<`�Ó-Z$×�LVÙPL"ÓOcdZçH"Ö2`OZ�LVcIGINO^RÚ�G�ÔXÛ
LVÓONOH_U]iCL"c j]GdÔ]\PLVÔ]GIH"NPj�ÔXÛPLKÔ�L"U]ZçNOH"Ôhk[NOHKÚ�N�GIN�L_`fJKLVNP×�Z"â

J¶í%$ - õ+ú?ñ[û
êhÛOZÜ�PU)jwÔSÙOU]H_ÓOcIZ�i ÛOZ�UXZ�GÞj�Ô]H�jwÔ)LMl�Ú�GdÔ]ÛOGINà`fZ�×0H_\OÙOcIZ�` � L_j�l[NP×)ÛPU]H_NOH"\Pj��×0H_i/i�\ONOGÞ×�LVá
Ô]GIH"NRiRH[`OZ�cPL"NP`RLKÔ2Ô]ÛPZ1j]L"i/Z�ÔXGdiRZ�ÔXH>^"\PL"UXL"N_ÔXZ�Zh`fZ�cIGIJ"Z�UXl�H"Ö-Z�ef×�Z�ÙfÔXGdH_NPjrÔ]H>Û<LVNP`fcIZ�U)j�â
ýSNOcdlRGINpÔXÛOGIj�×�L_j�ZSÚyZ:×�L"Np^"\PL"UXL"N{Ô]Z�Z1Ô]ÛPLVÔ�LVcIc-Z0eO×0Z�ÙfÔ]GIH"NPj�LVUXZS×�LV\O^_Û{ÔyLVNP`�LKÖ ÔXZ�UyÔ]ÛPLVÔ
ÛPLVNP`OcdZ�`ârýS\OU>GÞ`fZ�L�GÞj:Ô]H(k_Z�Z�Ù \Pj]GdNP^�\<j�\PL"c�jwÔ)LVNP`PLVU)`ßL_j�l[NP×)ÛOUXH"NPH"\PjSÚ�LMlfj:HVÖ�×0H_i/á
i$\ONOGÞ×�LVÔ]GIH"N � G�â Z"â-k"Z�lfj1H"USZ�J_Z�N{ÔXj��ÓO\OÔSÔXHpiCLVk"Z/j�\PU]Z>ÔXÛPLKÔ�Ø-j]ÛOH_\OcI`àLVN�Z�ef×�Z�ÙfÔXGdH_N�Ó-Z
UXL"GIj]Z�`Ø[ÔXÛOZ>ÛPL"NP`fcIZ�U1LVcIÚhLMl[jyZ0efGÞjwÔ)j�GIN9ÔXÛOZ>cdHf×�LKÔ]GIH"N+â

b�j$`OZ�ÙOGÞ×�ÔXZ�`åGINS�rGI^"\OUXZE?fØ+Ô]ÛOZ�\ONP`fZ�U]cIl[GdNP^�GI`OZ�L�ÛPZ�UXZpGIj�Ô]ÛPLVÔ�Ú�Z�L_j]j]\OiRZCÔ]Û<LKÔ�Ø
G�Ö�L"N �����6��� GIj�×0H_NPj�\Pi/Z�`ÕÓ[lÕLåÙOUXH"^_UXL"i �����6����Ý��!��¤>�!Þ���� Ø�LVN<`�LVN�Z�eO×0Z�ÙOÔ]GIH"N �
GIj�UXL"GIj]Z�`ø`f\PU]GINO^åÙOUXHf×0Z�j]j]GdNP^éHVÖ>Ô]ÛPGIj�Z�J_Z�N{Ô�ØÌÔ]ÛOZ�NÕÔ]ÛOGÞj�Z�J"Z�N{Ô9GIjpÔ]ÛOZ ×�L"\Pj�ZàHVÖ>Ô]ÛPZ
Z0eO×0Z�ÙfÔ]GIH"N¶Ø?LVNP`éj]\P×)Û Z0eO×0Z�ÙfÔ]GIH"Néj]ÛOH"\PcI` Ó-ZRÔ]UXZ�LVÔ]Z�` H_\fÔXj]GÞ`fZ �����!����Ý��6��¤>�!Þ��!� â-ýSNPZ
Ù<H{j]j]GdÓPcdZ:j�H_cd\fÔXGdH_NpGÞj�ÔXH�LVcIcIHKÚ»H_NOcIlRj]l[NP×)ÛOUXH"NOH_\PjÌ×�H"iRi$\PNOGI×�LKÔXGdH_N¶Ø"GIN9Ú�ÛOGÞ×)Û9×�L"j]Z1Ô]ÛPZ
ÙOU]Hf`f\<×0Z�U�H"ÖOÔ]ÛOZhZ�J"Z�N{Ô�Ø �����!����ß����������!��� Ú�H"\OcÞ`�Ó-Z�Ô]ÛOZhÓ-Z�j�Ô2ÛPLVNP`OcdZ�U�â	��\fÔ�G�Ö-ÚyZhÚhLVN{Ô
Ô]HàL"cdcIHKÚ8L_j�l[NP×)ÛPU]H_NOH"\Pjç×�H"iRi$\ONPGI×�LKÔ]GIH"NéL"NP`éLV^_Z�N{Ô�iRH"ÓOGIcdGdÔwlàÚ�Z9×�LVNONOH"Ô�ÓOGINP` Ô]ÛPZ
ÙOU]Hf`f\<×0Z�U�â_Y[HçÔXÛOZ�H"NPcdl�Ù<H{j]j]GdÓPcdZ1j]H"cI\fÔ]GIH"NRGÞj2ÔXH�×0UXZ�LKÔXZ�LçNOZ�ÚøÙOUXHf×0Z�jXj]à ¥~��¦ Ô]H>ÛPL"NP`fcIZ
Ô]ÛOZ>Z�ef×�Z�ÙfÔXGdH_N¶â

=



Handler Creation by System

result

H(E)

event

E

EventProducer

exception

EventConsumer

Shared Tuple Space

retrieved if necessary

Result of H(E) asynchronously

±d²\³�´Aá�´ ¸�º"°)q)²"twz���s ¶ �V�"q)�

êhÛOZ/j]Ù-Z�×0GÞLVcIGIW�Z�`àÙOUXH[×�Z�jXjwà ¥~��¦ GÞjç×0UXZ�LVÔ]Z�`àÚ�ÛOZ�N LVNßZ0eO×0Z�ÙfÔ]GIH"N � GIjçj]Gd^_NPLVcIZ�`(Ó[l
�����!����Ý��!��¤>�!Þ���� â ã N�H"\OU�LVÙOÙPU]H{L"×)ÛøLVN[läZ�eO×0Z�ÙOÔ]GIH"N�GÞj9LåÔ]\OÙOcIZàH"Ö$Låj]Ù<Z�×0GÞLVcSÔwl{Ù-Z"þ
Ô]ÛOZ�U]ZpGÞj$L"cdÚhLMlfj>L(ÙOUXHf×0Z�jXjçÚhLVGdÔ]GINO^(Ô]HàÛPLVNP`OcdZ � G�â Z"â+Ô]Hà×�H"NPj]\OiRZ��>G�Ô�ârY[\P×)Û.ÛPLVNP`OcdZ�U
à ¥~��¦ Ø U]Z�ÙOU]Z�j�Z�N{Ô]GINO^9ÔXÛOZCZ0eO×�Z�ÙfÔXGdH_N ×�H"N{Ô]Z�e{Ô�ØGIjç\<j�\PL"cdcIlà`fZ�j�GI^"NPZ�`ßÓ{l�Ô]ÛOZp`fZ�J"Z�cdH_Ù<Z�U
HVÖ �����!����ß����������6��� ÓO\OÔpG�Ôp×�L"N.Ó-Z(`fZ�j]Gd^_NOZ�`.Ó[léÔ]ÛOZ(`fZ�j�GI^"NPZ�U/HVÖ �����!����Ý��!��¤>�!Þ����
L"j�ÚyZ�cdc´â ã N�Ô]ÛOZ cILVÔ�ÔXZ�U�×�L"j]ZàZ�G�ÔXÛOZ�U�Ô]ÛPZßÛPL"NP`fcIZ�U�ÙOUXHKJ{GÞ`fZ�`øÓ{l �����!����ß����������!��� GIj
Gd^_NOH"UXZ�`CGIN9UX\ON{Ô]GIiRZ>LVNP`9H"NOcIl/Ô]ÛOZçÛPL"NP`fcIZ�Uhj�\OÙPÙOcdGIZ�`�Ó[l �����6����Ý��!��¤>�!Þ���� GIj�\Pj]Z�`Ø[H_U
Ó<H"Ô]ÛéÛPL"NP`fcIZ�U)j>U]Z�×0Z�GdJ_Z/Z�eO×0Z�ÙOÔ]GIH"N �T� GdNéÚ�ÛPGI×)Ûå×�L"j]ZRÔ]ÛOZ�lß×�L"Nå`fZ�×�GI`OZRÔ]H�ÛPL"NP`fcIZpGdÔ
×0H[H"Ù-Z�U)LKÔXGdJ_Z�cIl��0â+êhÛOZpÛ<LVNP`fcIZ�U�ÙOUXH[×�Z�jXj>\Pj]\PLVcIcIl ×�H"iRÙOcIZ0Ô]Z�j�ÛPL"NP`fcIGdNP^�LVNP`å`OGdZ�j�â3�y\OÔ
Ô]ÛOZ�lp`fH$NOH"Ô�Û<LMJ"Z�ÔXHPâfF:Z�NOZ�UXL"cdcIlCj�Ù-Z�L"k{GINO^<Ø"ÔXÛOZ�lp×�LVNpÓ-ZSGIN[J"H_cdJ_Z�`RGINpÖÝ\OU]Ô]ÛOZ�U�j]lfjwÔXZ�i
Z0efZ�×�\fÔ]GIH"N�ÖÝH"U1L_jhcdH_NO^CL"jhNOZ�×0Z�jXjXLVUXl"â

ã N(H"\OU�L"ÙOÙOUXH_L_×)Û�Z�L"×)Û�Ô]\PÙOcdZXâ�ÙOUXHf`f\P×�Z�`�Ó[l �����!����ß����������6��� ÛPL"j�LCN[\Oi$Ó-Z�USHVÖ
Z0eO×0Z�ÙfÔ]GIH"NPjy`fZ�×�cIL"U]Z�`RGdN9G�Ô)jyj]Gd^_NPLKÔX\OUXZ"þ �*ã ØPâIâIØ ��� GdN9L_`O`fGdÔ]GIH"NRÔXH�L�j]Z0Ô�HVÖ¶ÙPL"UXL"i/Z�Ô]Z�UXj�â
UÕÛOZ�NÜâSGIjÙP\fÔ+GIN_ÔXH1L�Ô]\OÙPcdZÌj]ÙPL_×0Z�Ô]ÛPZÌj�lfj�Ô]Z�i j]ÛOH"\OcÞ`:ÛPLMJ"Z�UXZ0ÖÝZ�U]Z�NP×0Z�j-Ô]H�`fZ�×0cÞLVU)LKÔXGdH_NPj
HVÖfN�ÛPL"NP`fcIZ�U)j�þ�H"NOZ2ÖÝH_U+Z�L"×)Û>Z0eO×�Z�ÙfÔXGdH_N¶â�êhÛOZyÛPLVN<`fcdZ�U¶ÙOUXHf×0Z�jXj¶GÞj+×�U]Z�LKÔXZ�`çcIH[×�LVcIcdl_Ø�Ú�ÛOZ�N
LVN�Z0eO×0Z�ÙfÔ]GIH"N�GÞj1j]Gd^_NPLVcIZ�`�ÓO\fÔ�GdÔ�`fH[Z�j1NOHVÔ1ÛPLMJ_Z:Ô]HCÓ-Z$LVcIÚ�LMlfj�cIH[×�LVc´þOGdÔ�×�LVN�iRHKJ"Z:ÔXH
Ó<Z�Ô�Ô]Z�URÛPLVNP`OcdZ�Ô]ÛOZ�Z0eO×�Z�ÙfÔXGdH_N¶ân�y\OÔ/GdÔ/GÞj/GdiRÙ-H"U]ÔXL"N_Ô�Ô]H LVcIÚ�LMlfj�×0UXZ�LKÔXZ9GdÔ/Ú�ÛPZ�NäL"N
Z0eO×0Z�ÙfÔ]GIH"NßGIjçj]Gd^_NPLVcIZ�`â�U Z/Ó-Z�cIGIZ�J"Z�Ô]Û<LKÔçG�Ô>Ú�H"\OcÞ`(Ó-Z/Ú�UXH"NP^pÔ]H�iCLVk_Z�LVN[l�Z0efGÞjwÔXGdNP^
ÙOU]Hf×�Z�jXj>Ô]HßÓ<Z�L�Û<LVNP`fcIZ�U�Ó<Z�×�L"\Pj�Z9Ô]ÛOZ�U]Z�GIj�NOHß^"\PL"UXL"N_ÔXZ�ZCÔXÛPLKÔ/G�ÔRÚ�GIcdc�ÛPLVN<`fcdZ�Ô]ÛPZ
Z0eO×0Z�ÙfÔ]GIH"N Ú�G�ÔXÛOH"\OÔ>`OZ�cÞLMl[j�þ G�Ô$×�LVNßi/HKJ_Z$ÔXH(LVNOH"Ô]ÛOZ�U:cIHf×�LVÔ]GIH"N Ó<Z�ÖÝH"UXZRL"NàZ�ef×�Z�ÙfÔXGdH_N
GIj>j]Gd^_NPLVcIZ�`àH"U:G�Ô$×�LVNßÓ<ZRÓO\Pj]là`fH_GdNP^�H"Ô]ÛOZ�UH�wH_Ó L"NP`�Ó-Z�×�LV\Pj]ZRHVÖ�ÔXÛOZCL"j]l[NP×)ÛOUXH"NOH_\Pj
NPLKÔX\OU]ZçH"Ö�×�H"iRi$\ONPGI×�LKÔ]GIH"N�iCLMlp`fZ�×�GI`OZçÔ]HCÛPL"NP`fcIZ:GdÔ1Ú�ÛOZ�N�GdÔ1GÞj�Ô]H[HCcILVÔ]Z_â

ýS\OU�j]×)ÛPZ�iRZCLVcIcdHKÚ1jç`fZA�PNOGINO^�L�ÙOU]Hf×�Z�jXjçÛPLVNP`OcdGINO^(j�Z�J"Z�UXL"c � H"U�ØZ�J_Z�N¶Ø¶L"cdc�Z�eO×0Z�ÙOá
Ô]GIH"NPj�yÖÝU]H_i Ô]ÛPZ�j�GI^"NPLVÔ]\OUXZ:HVÖlâ ØOH"U�ØfZ�J_Z�N¶Ø[ÖÝUXH"i ÔXÛOZ�j]Gd^_NPLKÔX\OU]Z�j�HVÖ2`fG�� Z�UXZ�N{ÔhÔ]\PÙOcdZ�j�â

ýSNOZ1ÙOUXH"ÓOcIZ�i Ú�Z�LVUXZ1ÙOcÞLVNPNOGdNP^>Ô]H/L"`O`fUXZ�jXj�GÞj�þ_Ú�ÛPLVÔyÛPL"ÙOÙ-Z�NPjÌG�Ö �����!����Ý��!��¤>�!Þ����
i/HKJ_Z�jSÔ]H(L"NOHVÔXÛOZ�UçcIH[×�LKÔXGdH_NßLVN<`ßj]Gd^_NPLVcÞj:Z0eO×0Z�ÙfÔ]GIH"N � Ú�ÛOGIcIZR×�H"N{Ô]GIN[\OGINO^�ÙPU]Hf×0Z�j]j]GINO^
Ô]ÛOZ:×0H"N<j�\OiRZ�`/Ô]\OÙOcIZäâ�GINCÔ]ÛPGIjycdHf×�LKÔ]GIH"N+â!U ZSj]ÛOH"\OcÞ`CÓ-ZSL"ÓOcdZ1Ô]H�×�U]Z�LKÔXZ�ÛPLVNP`OcdZ�UHà ¥~��¦
GdN�Ô]ÛOZ>NPZ�ÚÜcIHf×�LVÔ]GIH"N9Ó-Z�×�LV\Pj]Z:Ô]ÛOGÞj�GÞjhÚ�ÛOZ�UXZSÔ]ÛOZ>Z�ef×�Z�ÙfÔXGdH_NpÔX\OÙOcIZ>GIjhÙO\OÔ1GdN�Ô]ÛOZ>cIHf×�L"c
Ô]\OÙOcIZ�j]ÙPL"×�Z"â

�



ê+H/iCLVk"Z:H"\PUhjX×)ÛOZ�i/Z:Z�J_Z�N�i/H_U]ZqcPZ�e[GIÓOcIZSÚ�ZçÙOcÞLVNpÔXHCLVcIcdHKÚ>þ[LVN�Z0eO×0Z�ÙfÔ]GIH"N9Ô]HRÓ-Z
ÙOU]H_ÙPLV^{LKÔXZ�`(ÔXH�j�Z�J"Z�UXL"c2ÛPLVNP`OcdZ�U>ÙOU]Hf×�Z�jXj�Z�j>LVNP`ßÔ]ÛPZCÛPLVNP`OcdZ�U$LVNP`ßÔXÛOZCZ0eO×0Z�ÙfÔ]GIH"N ÔXH
Ó<Z�`fl[NPL"iRGI×�LVcIcdl9L_j]j]Hf×0GÞLKÔXZ�` � Z"â ^PâOÚ�ÛPGdcIZçGdNPj]Z�U]Ô]GINO^åâpGIN{Ô]HpL/cdHf×�LVc Ô]\PÙOcdZ�j]ÙPL_×0Z��0â

b1NOH"Ô]ÛOZ�U�ÖÝZ�LVÔ]\OUXZpÚ�ÛOGÞ×)ÛåÚ�H"\OcÞ`éL"`P`ÎcPZ0efGIÓOGdcIGdÔwlàÔXHàH"\PU�jX×)ÛOZ�iRZpGÞj>ÔXHàLVcIcdHKÚ L"N{l
Z0efGIj�Ô]GINO^/ÙOUXH[×�Z�jXj�Ø_Ú�ÛOGÞ×)Û9GÞjycIHf×�L"cPÔXH �����!����Ý��!��¤��!Þ���� LVNP`CÔ]H/Z0eO×0Z�ÙfÔ]GIH"N � Ø_Ô]H/ÛPL"NP`fcIZ
G�Ô�ÔXH"^"Z�Ô]ÛOZ�U�Ú�G�ÔXÛ(jwÔ)LVNP`OL"UX`9ÛPLVN<`fcdZ�U�ÙOUXH[×�Z�jXj�Z�j�â ã N�ÙPL"U�ÔXGI×�\OcIL"U�Ø[GdÔ�j�Z�Z�iCj�Ô]HCÓ-Z>\Pj]Z0ÖÝ\Oc
Ô]HpLVcIcIHKÚ �����6����ß����������!��� Ô]HD�wH_GdN�GIN�ÔXÛOZçÛPLVN<`fcdGINO^<â

J¶íKJ - ù�'�ª-ñ{ó�«>û�ùOð"ñßî�ï¶ù�2éòrû�ñ#Ù9ñ�0¶ô1,�ôÝó�ñ{ú
UßZÌ`OZ�iRH"NPj�Ô]U)LKÔXZ�H"\PU+LVÙOÙPU]H{L"×)Û:\Pj�GINO^hÔXÛOZÌiCLVUXk"Z�Ô¶ÙOcÞL"×0Z2Z�eOLViRÙOcIZ�GdN{ÔXU]Hf`f\P×�Z�`:Z�L"U]cIGIZ�U�â

Shared Tuple Space

exception

Buyer Agent

Handler1 InsufficientMoneyException

Buyer E-Purse Agent

Seller E-Purse Agent

Seller Agent

Asks Money to the Bank

MoneyTransfer

PaymentReceived

ContractConcluded

StartPayment
DepositMoney

StartPayment

±d²\³�´Næ�´ ¸*º_���>²_�}qhºyqX|"z}~vz�twq���çf�V�{°)°)qX~v~·�Þ�{�PºÌq)°)�0|MqXuv�

ã NRÔ]ÛOGÞjÌÙ<LVU]Ô]GÞ×0\OcÞLVUÌjX×0Z�NPLVUXGIHçÔ]ÛOZw��\Ol_Z�U�b1^"Z�N{ÔyL"j]kfj2G�Ô)j 
 áèGÌ\OU)j�Z�b1^_Z�N{Ô�ÔXH�U]Z�cdZ�L"j]Z
Ô]ÛOZßi/H_NOZ�lÕL"NP`ÕÙOUXHKJ[GI`fZ�jRÔ]ÛPZ 
 áèGÌ\OUXj]Z�b1^_Z�N{Ô�Ú�GdÔ]Û LåNPL"i/ZàHVÖ�GdÔXj�ÙOU]HMefløLV^_Z�N{Ô
� Z L"NP`fcIZ�U����yÔXÛPLKÔS×�LVN�Ó-Z�cdHf×�LVcIcdl�×0UXZ�LKÔXZ�`�Ú�ÛOZ�N(NOZ�×�Z�jXj]L"U]lCÔXHp`fZ�L"c¶Ú�GdÔ]Û(Z0eO×�Z�ÙfÔXGdH_NPj�â
êhÛOZé��\Ol_Z�U 
 á·ÙO\OU)j�Z/b1^"Z�N{ÔSU)LVGÞj�Z�j�LVNßZ0eO×0Z�ÙfÔ]GIH"Nß`f\OZ�Ô]HpÔXÛOZ�Ö¤L"×�Ô:Ô]Û<LKÔ:Ô]ÛOZ�U]Z�GIj:NOH"Ô
Z�NOH_\O^"Û/iRH"NOZ�l�GdN/ÔXÛOZ1Z0á·ÙO\OU)j]ZÌÖÝH_U�U]Z�LVcIGdW�GdNP^�ÔXÛOZ�ÙPLMl[iRZ�N{Ô�âVêhÛOZ1j]lfjwÔXZ�i Ô]ÛOZ�NR×�U]Z�LKÔXZ�`
Z LVN<`fcdZ�U �_ØfÚ�ÛOGÞ×)Û�×�LKÔ)×)ÛOZ�jhÔXÛOZ>Z0eO×�Z�ÙfÔXGdH_N¶â Z L"NP`fcIZ�U��>L"×�×�Z�jXj�Z�j�Ô]ÛOZ>Ó<LVNOk ØOGIN�H"U)`fZ�UhÔXH
Ô]U)LVNPj�ÖÝZ�UhiRH"NOZ�lRÖÝU]H_i Ô]ÛPZ:Ó<LVNOk9L_×�×�H"\ON{ÔÌÔXH/Ô]ÛOZçZ0á·ÙO\OU)j]Z � j�Z�ZD�rGI^"\OUXZD5���â ã Ô1`fZ�Ù<H{j�GdÔXj
Ô]ÛOZ�N Ô]ÛOZpiRH_NOZ�l�H_N Ô]ÛOZpZ�á´ÙP\OUXj]Z"Ø?LVNP` j�ÔXLVU]ÔXj>L"^_L"GdNßÔ]ÛOZ9ÙPLMl[i/Z�N{Ô�ÙOU]Hf×�Z�`f\OUXZ"â¶êhÛPZ
i/H_NOZ�lçÔXUXL"NPj�ÖÝZ�U?ÖÝU]H_i ÔXÛOZ��y\Pl"Z�UrZ0á·ÙO\OU)j]Z�Ô]HSÔ]ÛPZhY[Z�cdcIZ�U�Z�á´ÙO\PUXj]ZÌHf×�×�\OU)j+NOHKÚå×�H"UXU]Z�×�ÔXcdl_â
êhÛOZhYfZ�cIcdZ�UrZ�á´ÙP\OUXj]ZyL"^"Z�N_Ô?Ô]ÛOZ�N�GINfÖÝH_U]iCj?Ô]ÛOZ�Y[Z�cdcIZ�U2LV^_Z�N{Ô+ÔXÛPLKÔ�ÔXÛOZyÙ<LMl{iRZ�N_Ô�ÛPL_j?Ó-Z�Z�N
U]Z�LVcIGdW�Z�`Ø�LVNP`çÔXÛOZ�Y[Z�cIcdZ�UrL"^"Z�N_ÔP�PNPLVcIcIl:GINfÖÝH_U]iCj+Ô]ÛOZW�y\Pl"Z�UrLV^_Z�N{Ô¶Ô]Û<LKÔrÔ]ÛOZÌÔ]U)LVNPjXL"×0Ô]GIH"N
Ú�L_j�j�\P×�×0Z�j]j�ÖÝ\Oc´â

�?GI^"\PU]Z ¯ j]ÛOHKÚ1j�LC`fG��-Z�U]Z�N{ÔS×�L_j�Z_â Z LVN<`fcdZ�U ��`OH{Z�j�NOH"Ô�j�\P×�×0Z�Z�`�GIN�UXZ0ÔXU]GIZ�J[GINO^pL"`fá
`fG�ÔXGdH_NPLVc-iRH"NOZ�l/ÖÝU]H_i ÔXÛOZ:ÓPLVNOk � Ô]ÛOZ:ÓPLVNPkpL"×�×�H"\ON{ÔÌGÞjyNOHVÔ�j�\�°C×�GdZ�N{Ô]cIl�ÖÝ\PU]NOGÞj]ÛOZ�`Ø[H_U
Ô]ÛOZ�U]Z9L"U]ZCNPH(ÙOU]GIJ[GdcIZ�^_Z�j��â Z LVNP`OcdZ�U �CGINfÖÝH"UXiCjçÔ]ÛPZE��\Ol"Z�U$b1^_Z�N{Ô>Ô]ÛPU]H_\O^"ÛéL(UXZ�^_\OcIL"U

�



Shared Tuple Space

exception

Buyer Agent
StartPayment

Handler1 InsufficientMoneyException

Handler2

ContractCancelled

Seller Agent

NotEnoughMoney

PaymentFailedException

Buyer E-Purse Agent

Unsuccessfull Money Recovery

Start New Selling Request

Contract Cancellation

±d²\³�´Nê�´ ¸�º_���>²{�}qhºÌq)|Vz}~vz�twq���ç�ë[��z}�}q��/ºÌq)°)�0|Mq]uv�

Z�J"Z�N{ÔçL"Ó<H_\fÔSÔXÛOZRGdN<j�\�°p×�GdZ�N_Ô>iRH"NPZ�l(ÙOUXZ�j]Z�N{ÔçGdNßÔ]ÛOZ/Z0á·ÙO\OU)j]Z"âêhÛOZ��y\Pl"Z�U>b�^"Z�N{ÔçGIj
NOHVÔ2LVÓOcIZ�ÔXHS×�H"Ù-ZyÚ�GdÔ]Û$Ô]ÛOGÞj�j�GdÔ]\PLVÔ]GIH"N¶ØMLVN<`�U)LVGÞj�Z�j+LVN$Z0eO×0Z�ÙfÔ]GIH"N¶ØK×�LV\O^_Û_ÔrÓ[l Z LVNP`OcdZ�U?OØ
ÙOU]HKJ[GÞ`fZ�`ßÓ[l(Ô]ÛPZ9Y[Z�cIcdZ�U�b1^_Z�N{Ô�â Z LVNP`OcdZ�U?9GIj�GdNé×)ÛPL"U]^_Z�H"Ö�×�L"NP×0Z�cdcIGINO^�Ô]ÛOZCH_Nfá´^_H"GINO^
×0H"N{ÔXUXL_×�Ô�Ø"G�Ô�ÔXÛOZ�N9GdNfÖÝH_U]iCj�ÔXÛOZ:YfZ�cIcdZ�UÌb1^_Z�N{Ô�Ø"Ô]ÛPLVÔyj�\PÓPj�Z�ÿ{\OZ�N{Ô]cIlRjwÔ)LVU]ÔXj�LçNOZ�ÚÕj�Z�cdcIGdNP^
U]Z�ÿ_\PZ�j�Ô�âPbSj1LVN�L"c�ÔXZ�UXNPLKÔXGdJ_Z"ØfÚ�Z�×0H"\PcI`�LVcÞj]H/Z�N[J{GÞjXLV^"Z:ÔXÛPLKÔ Z LVNP`OcdZ�U?/×0UXZ�LVÔ]Z�j�LVN�L"`fá
`fG�ÔXGdH_NPLVc Y[Z�cIcIZ�Uyb�^"Z�N_Ô2ÔXÛPLKÔ�Ú�GdcIc<j�ÔXL"U�Ô2ÔXÛOZSjXLViRZ1j]Z�cIcdGINO^�UXZ�ÿ{\OZ�jwÔ�ØVcIZ�LMJ[GdNP^çÔ]ÛOZSH"UXGd^_GdNPL"c
Y[Z�cIcdZ�U/b�^"Z�N_Ô�ÖÝU]Z�ZpÔXH ×�H"N{Ô]GIN[\OZpGdÔXj/ÚyH_U]k � Z_â ^<âdØrÓO\Ol[GINO^ßLßj�Z�U]GIZ�j�HVÖ1GdÔ]Z�iCjQ�0â�êhÛPGIj�GIj
ÙPLVU]Ô]GÞ×0\OcÞLVUXcIlC\Pj�Z�ÖÝ\Oc´ØOÚ�ÛOZ�N�ÔXÛOZ>H"UXGd^_GdN<LVc¶Y[Z�cIcIZ�U1b1^_Z�N{Ô1NOZ�Z�`Oj�ÔXHCi/HKJ_Z"â

êhÛOGIj�j]GIi/ÙPcdZ>Z�efL"iRÙOcdZ>L"cdcIHKÚ1j�\PjhÔ]HC`fU)LMÚ j]Z�J_Z�U)LVc×0H_NP×0cI\Pj]GdH_NPj�þ

» GdNì9?LVNPL:ÔXÛOZ�GdN{ÔXZ�U)L"×�ÔXGdNP^çL"^"Z�N_Ô)j�ÛPLMJ"Z�ÔXH�LVcIÚ�LMlfjrÚ�L"G�Ô�\PN_ÔXGdcOÔ]ÛOZ1Z�NP`RLVNP`/\ON{ÔXGdcPL"cdc
NOHVÔXG��-×�LKÔXGdH_NPj?ÛPLMJ"Z�Ó-Z�Z�N$UXZ�×�Z�GIJ"Z�`¶Ø�ÓO\fÔ�GIN$H"\PUrL"ÙOÙOUXH_L"×)Û:ÔXÛOZ�l�`fHSNOHVÔ�Ó-Z�×�L"\Pj]Z�Ô]ÛPZ
ÛPLVN<`fcdZ�U>LV^"Z�N{ÔXjç×�L"NàÛPL"NP`fcIZ/ÙPU]H_ÓOcdZ�iCj � H"\OU�j]H"cI\fÔXGdH_NßLVcIcIHKÚ1j�\Pj:ÔXH�ÓO\OGIcI`ßU]Z�LVcIcdl
L"j]l[NP×)ÛOUXH"NOH_\Pjyj]lfjwÔXZ�iCj�BY

» iRH"UXZ�HKJ"Z�U�Ø[H_\OU1LVÙOÙPU]H{L"×)Û�LVcIcdHKÚ1j�L"^"Z�N{Ô)j�Ô]HRÖÝUXZ�Z�cIl9iRHKJ_ZSÔXHCHVÔXÛOZ�U1cIHf×�LVÔ]GIH"NPj�L"NP`
jwÔ)LVU]ÔpHVÔXÛOZ�UpÚ�H"UXk.Ú�GdÔ]ÛPH"\fÔ9ÚhLVGdÔ]GINO^ ÖÝH"U�LVcIc1NOH"Ô]G��<×�LVÔ]GIH"NPjRá�G�Ö�LVNÕZ�eO×0Z�ÙOÔ]GIH"NøGIj
j�GI^"N<LVcIZ�`äGdNøÔXÛOZ(H"UXGd^_GdN<LVc�cIH[×�LVcIG�ÔwlåÔ]ÛOZ�U]Z�L"cdÚhLMlfjRGIjpL ÛPL"NP`fcIZ�UCÔXHå`fZ�L"c1Ú�GdÔ]ÛÕGdÔ
cdHf×�LVcIcdl�Y

» GdNé9+L"NPLSL"cdc{ÛPL"NP`fcIGdNO^:GÞjrLSÙPL"U�ÔrHVÖOÔXÛOZ1Y[Z�cIcdZ�U�Ø�ÔXÛOZW��\Ol_Z�U�LVNP`�Ô]ÛOZ 
 á¾G�\PUXj]ZÌb1^_Z�N{ÔXj
ÓO\fÔ$GIN H"\OU�LVÙOÙOUXH_L_×)ÛàÛPL"NP`fcIGdNP^(GIj>GIiRÙOcIZ�iRZ�N{Ô]Z�` GdNéj]Z�ÙPL"UXLVÔ]ZRÛPL"NP`fcIZ�U�LV^_Z�N{ÔXj:á
H"\OU�`OZ�j]Gd^_N GÞj�×�cdZ�LVNOZ�U�LVNP` Ú�ZRj]Z�Ù<LVU)LKÔ]Z/ÔXÛOZCNOH"UXiCLVc�×�H[`OZRÖÝU]H_i Ô]ÛPZpLVÓONOH_U]iCL"c
H"NOZ_ân�yZ�×�L"\Pj�Z�HVÖ�ÔXÛOGIj�Ø2H"\PU/L"ÙOÙOUXH_L"×)ÛéGÞj�i/H_U]ZícPZ0efGIÓOcIZ"â]UßZ(×�LVN¶Ø?ÖÝH"U/Z0eOLViRÙOcIZ"Ø
\Pj]Z�`fG��-Z�U]Z�N_Ô�ÛPLVN<`fcdZ�U�ÙOUXHf×0Z�jXj]Z�j�ÖÝH_Uy`fG��-Z�U]Z�N{ÔÌcdHf×�LKÔ]GIH"N<j2Ú�ÛOGÞ×)ÛRÔ]ÛOZä�y\Pl"Z�Uyb1^"Z�N{Ô
J[GIj]G�Ô)j�ØPÚ�ÛOGdcIZçGdNF9?LVNPL/ÛPL"NP`fcIGdNO^RGÞj�ÛPL"UX`fÚ�GIUXZ�`pGIN{Ô]HRÔXÛOZ4��\Ol"Z�Uhb�^"Z�N_Ô�â
UÕG�ÔXÛ�UXZ�j]Ù<Z�×�ÔrÔ]Hç`fZ�L"cdGINO^SÚ�G�ÔXÛ/`fGÞj�Ô]UXGdÓO\OÔ]Z�`/LVÙPÙOcdGÞ×�LVÔ]GIH"N�Z�U]UXH"U)j¶Ú�Z�Ú�GdcIc[Ó<ZhZ0e[ÔXZ�NP`[á

GdNO^�H_\OU�LVÙOÙPU]H{L"×)Û�Ú�GdÔ]Û Ô]ÛPZp×0H"N<×0Z�ÙOÔçH"ÖyÔXÛOZp×0H_N{Ô]Z0e[Ô � j]Z�Z/ÔXÛOZpQ�GÞjX×0\PjXj�GIH"NéY[Z�×�Ô]GIH"N��

��"



ÓO\fÔ�GINÒ9+L"NPL/Z�J_Z�UXl_ÔXÛOGINO^pLV^{LVGIN�j]ÛOH_\OcI`�Ó-Z�`fZ�J"Z�cdH_Ù<Z�`�Z�efÙOcdGÞ×0GdÔ]cIl�Ó{l9Ô]ÛOZ/LVÙOÙPcdGÞ×�LVÔ]GIH"N
ÙOU]H_^"U)LViRiRZ�U)jÌÚ�GdÔ]Û�NOHCL_`O`fGdÔ]GIH"NPL"c¶j�\OÙPÙ<H_U�Ô�ÖÝUXH"i ÔXÛOZ�j]l[j�Ô]Z�i�â

ã Ô$GIj�×0cIZ�L"U>Ô]ÛPLVÔ�LVN[lßÙPLVU]Ô]GÞ×0\OcÞLVU�ÖÝZ�LKÔX\OUXZpÚ�ÛOGÞ×)ÛéH"\OU$L"ÙOÙOUXH_L_×)ÛßÙOUXHKJ[GI`OZ�j�×�LVNéÓ-Z
GdiRÙOcIZ�iRZ�N{ÔXZ�`CGINí9+L"NPLçH"U�LVN[l$H"Ô]ÛOZ�Uy×�H{H_UX`OGdNPLVÔ]Z�`�iRHf`fZ�cIj�â{êhÛPZ1U]Z�LVcPÿ{\OZ�jwÔXGdH_NCGIjyÛOHKÚ
Z0efÙ<Z�NPj]GdJ_Z:L"NP`pZ�U]UXH"U]á´ÙPU]H_NOZhÔ]ÛOZ�j�Z>j]H"cI\fÔ]GIH"N<jyL"U]ZçLVNP`9Ú�ÛPLKÔ�j]H"U]Ô�H"Ö?j�\PÙOÙ<H_U�Ô�Ô]ÛPZ:ÙPU]H"á
^"U)LViRiRZ�U)jhÛPLMJ"Z:Ô]H�j�lfj�Ô]Z�iCLVÔ]GÞ×�LVcIcIlpZ�iRÙOcIHKl9Z�ef×�Z�ÙfÔXGdH_N�ÛPLVNP`OcdGINO^Pâ-êhÛOGÞj�GIj�Ú�ÛOZ�UXZ>H"\PU
j�H_cd\fÔXGdH_NéÙOUXHKJ{GÞ`fZ�j>L(N[\Oi$Ó-Z�U�H"Ö�Ó<Z�NOZN�OÔ)j$Z�NPj]\OU]GINO^<ØÖÝH"U�Z0eOLViRÙOcIZ"ØÔXÛPLKÔ/LVN[lßZ�eO×0Z�ÙOá
Ô]GIH"NàGÞj:LVcIÚ�LMlfj�ÔXU]Z�LKÔXZ�`â ã NàL"`P`fG�ÔXGdH_N�ÔXHpÔ]Û<LKÔçH"\OUçLVÙOÙPU]H{L"×)Û�U]Z�j�Ù-Z�×0ÔXj:L"j]l[NP×)ÛOUXH"NOH_\Pj
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