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ÒÉÓdÔµÕ�ÖV×pØ	Ù\ÚVHJÛ�ÜÞÝg[\_EWZW�^�cvß�]dK+àSc»áv[�âEãVI\c»ávßËâJR�[�â�ILR+cv^�IL_EâEã

ä åuæ6ç�èSé;ê/ë�ì¦çSíné6æ

N`ãS^=W�^�cvßU]\KZ[Lî�H/Û/Üaâ�[�W�^7Ýg[\_EWSc�àb[d_'c»^�á�c`[Lî�cvãS[\_vá'H/Û/Üïcná�_�I\KVWSc@ávãXIpá�c�IpávßËc»îñðòâ�[dó�ô
õ ß�KXIpáv[d_vßËILR+â�[\KVc»áv_EILßUKuá�c�à�ßUc'ó�[\ávßUöpIpáv^�W õ ð�ávãV^7á�Idc»÷�c`[Lî�c»áv[d_vßUKS]Êß�KSîñ[\_�óÊILávßU[\KZß�KøHJÛ�Ü
cná�_�I\KVWScgPVcv^�W?îñ[\_;â�[dó�TVP�á�ILávßU[\KZ[\_;I\cgóÊ[\RU^�â�PSRUI\_ õ IL_vô¯â�[�W�^�c@ß�K�âEãS^�ó�ßËâ�I\RµR�ß õ _EIL_�ß�^�c/ù ú�à
û à�ü}ýÿþ��J[b[bW:Ý@[d_�W WS^�cvß�]dK!ßUc�ßUó�T¦[\_vá�I\Kuá�ßUK![\_EW�^�_Dáv[ ó�ßUKSßUóÊß���^ò^�_v_�[\_Ec=W�PS^?áv[ KS[\K�ô
c»T¦^�â�ß��Xâ=ãuð õ _�ßËW�ß���Ipá�ß�[dK õ ^�ánÝ@^�^�KøW�ßËcná�ß�KXâ�á/Ýg[\_EWSc'I\KVWZávãV^�ßU_/â�[dóÊTSR�^�óÊ^�Kuá�c�àSá�[�[ õ áEILßUK
IÉãSßU]\ãS^�_DßUK�îñ[\_�ó3IpávßU[\K!WS^�KVcvß�ánðdà	I\KVWªá�[ø[ õ áEILßUK!RËIL_�]\^�cv^�á�cD[Lî'Ýg[\_EWSc¾îñ[d_�RËIL_�]\^�ô¯c�â�I\R�^
ILTSTSRUßËâ�Ipá�ß�[dKVc�þ

�S[\_?ávãS^#ánðbTX^�c?[\î7â�[\ó õ ß�KXIpáv[d_vßËILR/â�[\KXcná�_�I\ß�Kuá�c�ánðbTSßUâ�ILRUR�ð>W�^�c»ßU_v^�Wµà�á�ãS^�_�^ I\_v^ÉKV[
÷uKV[pÝ;K�^���â�ßU^�Kuá@ILRU]\[d_vß�ávãVóÊc	îñ[d_@W�^�c»ßU]\KÊ[\îµHJÛ�ÜOÝ@[d_�WÊcv^�á�c�þdNQ^�âEãVKSß
	uPS^�c4îñ_�[\óÏâ�[�W�ß�KV]
ávãS^�[\_�ð�ãVI}öd^ õ ^�^�KZILTSTVR�ßU^�WÊá�[�W�^�c»ßU]\K?[Lî8HJÛ�Ü Ý@[d_�W3cv^�áEc/ù û à��Lýÿþ�
 ãSßUR�^JöpILRUPVI õ R�^dà\á�ãSßUc
ILTSTS_�[dIdâEã�ßËc�ãXILóÊTX^�_v^�W õ ð=ávãV^/â�[dóÊTSR�^���ß�ánð�[LîÍávãS^/â�[\ó õ ßUKVIpá�[\_�ßUI\RSâ�[\KXcná�_�I\ß�Kuá�c�[\KÊávãV^
Ý@[d_�W3cv^�áEc�àuÝ;ãSßËâEã?IL_�^'[Lî á�^�KòãVIL_EW�áv[�_v^�I\cv[\K�I õ [\PSá6ávãV^�[\_�^�á�ßUâ�ILRUR�ðdþ��V[\_@ávãS^�c»^/_v^�I\cv[\KVc�à
ãS^�PS_�ßËcná�ßUâ;I\TSTS_�[dI\âEãV^�c�cvPVâEã3I\c�c»áv[�âEãVI\c»ávßËâ`RU[bâ�ILRVcv^�I\_�âEã�[��Í^�_6óDPVâEãÊTS_�[\óÊßËc»^;ßUK3W�^�cvß�]dK
[Lî4Ý@[d_�Wòc»^�á�c�þ

� áv[�âEãVIdcná�ßUâ3RU[�â�I\R@cv^�IL_EâEã ILRU]\[d_vß�ávãSó3c=c»áv_�[\KV]\RUð PVcv^�_EILKVWS[\óÊßUcv^�W WS^�â�ßËcvß�[dKVc=Ý;ãSßURU^
c»^�IL_EâEãSß�KV]7îñ[\_;cv[\RUP�ávßU[\KVc6áv[ÊI=]dß�öd^�KòTS_v[ õ RU^�ó�þuN`ãV^�ð3TSRËI}ð3ILK?ßUKVâ�_v^�I\cvß�KS]dR�ð�ßUó�T¦[\_vá�I\Kuá
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_v[dR�^�îñ[d_?c»[dR�öbßUKS] ãVI\_�W>â�[dó õ ßUKVILáv[\_�ßËILR'TS_�[ õ R�^�óÊc3îñ_v[dó�öpIL_�ß�[dPVc�W�[dó3ILßUKVc3[Lî=Ü�_»á�ß��Sô
â�ßËILR��lKuáv^�RURUß�]d^�KVâ�^�I\KVW��/T¦^�_EIpá�ß�[dKVc��'^�cv^�IL_EâEã+àÍc»PXâEã#I\c¾c�IpávßËc��XI õ ßURUß�ánðdàÍâ�[\KVc»áv_EILßUKuáJc�Ipávô
ßUc»î§I\â�ávßU[\K+àµTSRËILKVKSß�KV]Và+c�âEãS^�W�PVR�ßUKS]VàµI\KVW#[\ávãS^�_=ILTSTVR�ßËâ�ILávßU[\K I\_v^�I\c�þ��/ö\^�_/ávãV^3TVI\c»á¾îñ^�Ý
ð\^�I\_�c/á�ãS^�_�^ÊãVI\c õ ^�^�K â�[\KVcvßUWS^�_EI õ RU^�cvPVâ�â�^�c�c¾ßUK�W�^�ö\^�R�[dTSß�KV]Zc»áv[�âEãVIdcná�ßUâ�RU[bâ�ILR�cv^�I\_�âEã
ILRU]\[\_�ß�ávãSó3c=Idc=Ýg^�RUR@I\c=_�I\KVW�[\óÊßËc»^�W c»ð�c»áv^�óÊILávßËâ3c»^�IL_EâEãªó�^�ávãS[�WScDîñ[\_�c»[dR�öbßUKS]�ávãV^�cv^
TS_v[ õ RU^�ó3c�àdILKVW�á�[=WSIpá�^\àdc»áv[�âEãVIdcná�ßUâ;cv^�I\_�âEãÊILRU]\[d_vß�ávãVóÊc6IL_�^'ILóÊ[\KS]ucná4á�ãS^ õ ^�c»á@÷bKS[pÝ;K
áv^�âEãVKSß
	uPS^�cgîñ[\_'cv[\RUöbß�KS]ÊTS_�[ õ R�^�óÊc@îñ_�[\ó½ó3I\KuðòW�[\ó3ILßUKVc�þSH�^�á�I\ß�RU^�WZ^�óÊTSßU_�ßUâ�ILR+c»ávPVW�ßU^�c
IL_�^`â�_vPXâ�ßËILRbîñ[\_4á�ãS^'ILKXILRUðbcvßËc�ILKVW�W�^�öd^�RU[\TSóÊ^�Kdá�[\îÍcvPVâEãÊãSßU]\ã�ô¯TX^�_»îñ[d_vó3I\KVâ�^`cná�[�âEãVI\c»ávßËâ
c»^�IL_EâEã�áv^�âEãSKSß 	uPS^�c�þ

� áv[�âEãVIdcná�ßUâ=cv^�I\_�âEã�óÊ^�á�ãS[�WSc'ãXI}ö\^DI\R�_�^�IdW�ð õ ^�^�K#ILTSTVR�ßU^�WZá�[�ávãV^DW�^�cvßU]\Kø[\î�HJÛ�Ü
Ý@[d_�W7cv^�áEc�þ�H�^�Ipáv[dK=^�á4ILRÿþuù �Và
	}ý�ILKVW��ÍãVILKS]'I\KVW � ãVß�KZù�
��pýdPXc»^�W¾]\^�KV^�ávßËâ6I\R�]d[\_�ß�á�ãSó3cµîñ[d_
W�^�cvß�]dK7[LîSHJÛ�Ü â�[�W�^�Ýg[\_EWSc�à�ILKVW¾TV_v[pöbßËW�^�c»[dóÊ^6c»ó3I\R�Ruc»^�á�c+[\îVâ�[�W�^�Ýg[\_EWScÍá�ãVIpá	cvILávßËcnîñð
Ý@^�R�R�ôÿóÊ[\ávßUö}ILáv^�W â�[\ó õ ßUKVIpá�[\_�ßUI\R�â�[\KXcná�_�I\ß�Kuá�c�þ8Y�[pÝ@^�ö\^�_�à+cv[\óÊ^?W�^�á�ILßURËc=[Lî'I\R�]d[\_�ß�á�ãSó3c
IL_�^òKS[\áÊcvT¦^�â�ß��V^�W:ßUK:á�ãS^�cv^�TVILT¦^�_Ec�þ �XILPSRUãVI\ó�óÊ^�_�^�á�ILRÿþ'ù ü}ý;I\RUcv[�PVc»^ÉI�cná�[�âEãVI\c»ávßËâ
c»^�IL_EâEã ILTVTS_v[uI\âEã:I\KVW TS_v[pöbßËW�^òávãS^Éâ�[�W�^Zîñ[d_ÊávãS^�ß�_�I\R�]d[\_�ß�á�ãSó�þ��lK>ILRUR'â�Idc»^�c�à4Ý;ãSßURU^
c»ó3ILRURQcv^�áEc'[\î�â�[�W�^DÝg[\_EWSc;TS_�[�W�PVâ�^�W õ ð?á�ãS^DI\R�]d[\_�ß�á�ãSó3c;ãVI}ö\^ õ ^�^�KøTS_�^�cv^�Kuáv^�W��§I\KVW
ávãS^gTVILT¦^�_Ec+ó3I\÷\^6[\ávãS^�_	â�[\Kuáv_�ß õ P�ávßU[\KXc+ßUKVW�^�T¦^�KXW�^�Kuá4[Lî�ávãV^@Ýg[\_EW7W�^�cvßU]\KDI\R�]d[\_�ß�á�ãSó3c
��à
R�ß�á»á�R�^Ê[\_JKS[�ILKVI\R�ð�cvßUc�[Lî@I\R�]d[\_�ß�á�ãSó TX^�_»îñ[d_vó3I\KVâ�^�ßUcJTS_�[pöbßUW�^�WµþÍÜ�c¾I?_�^�cvPSR�áJß�á¾ßUcJKS[\á
TX[ucvcvß õ R�^�áv[�^ �bá�_�Idâ�á¾]\^�KV^�_EILR	ß�KVcvßU]\ãuá�cJ[\KªW�^�c»ßU]\K [Lîgc»áv[�âEãVIdcná�ßUâ�ILRU]\[d_vß�ávãVóÊc�îñ[\_7â�[bWS^
W�^�cvß�]dK?[d_@á�[3W�[�WS^�á�I\ß�RU^�WZâ�[dóÊTVIL_�ßUcv[\KXc6[\î8ávãV^�ßU_`I\TSTS_�[dIdâEãS^�c@Ý;ß�á�ãò[\ávãS^�_;ILRU]\[\_�ß�ávãSó3c�þ
�/PS_�]d[dILR8ßUc'áv[�PSKXW�^�_EcnáEILKVW�Ý;ãXIpáJI\R�]d[\_�ß�á�ãSóÊßUâ¾TV_vßUKVâ�ßUTSRU^�c/IL_�^7ó�[ucnáJ^ �Í^�â�ávßUö\^=ßUKÉávãV^
ILTSTSRUßËâ�Ipá�ß�[dK7[LîSc»áv[�âEãVI\c»ávßËâ4RU[bâ�ILR\cv^�I\_�âEã¾óÊ^�á�ãS[�WSc8áv[;á�ãS^6W�^�c»ßU]\K7[\î�HJÛ�Ü:[\_���Û�Ü!Ýg[\_EW
c»^�á�c���ILKVW óÊ[\_�^�]\^�KV^�_EILRUR�ðdà�â�[�W�^�cÊ[pöd^�_3[\ávãS^�_�ILRUTSãVI õ ^�áEc�à6TVIL_vávßËâ�PSRËIL_�RUðªávãS^ õ ß�KVI\_vð
ILRUTSãVI õ ^�á���þ
�/PS_�TS_�^�öbß�[dPVc�Ýg[\_�÷?ù�
�	}ýSTV_v^�c»^�KdáEc�_�^�cvPSR�áEc�[\K�á�ãS^'T¦^�_vîñ[\_�óÊI\KVâ�^`[\îµI¾KV^�Ý>cná�[bâEãXI\c»ô

ávßËâ�RU[�â�ILRµcv^�I\_�âEã?I\R�]d[\_�ß�á�ãSóÏîñ[\_gávãS^¾W�^�c»ßU]\Kò[LîQHJÛ�ÜÞâ�[�W�^�c@îñPSR��XR�RUß�KV]ÊWSß��Í^�_�^�Kuá;â�[\ó õ ß�ô
KVIpá�ß�[dKVc+[\îVâ�[\ó õ ßUKVIpá�[\_�ßUI\R\â�[dKVcná�_�I\ß�KuáEc�à�á�ãS^`cvI\ó�^@I\cµá�ãS^6[dKS^�cQW�^�c�â�_�ß õ ^�W7ß�K � ^�â�ávßU[\KÁú�þ

 ^'TV_v^�c»^�Kdá�^�W�^�óÊTSßU_�ßUâ�ILRS_�^�cvPSR�á�c	ávãXIpá@âEãVI\_�Idâ�á�^�_�ß���^6á�ãS^ ��� � ILRU]\[\_�ß�ávãSóïT¦^�_vîñ[\_�ó3ILKVâ�^
ILKVWòß�KXW�ßUâ�Ipá�^7ß�áEc'I õ ßURUß�ánð3á�[ �VKVWZãSßU]\ã�ô 	uPVILRUß�ánð�c»^�á�c;[\î	HJÛ�ÜaÝg[\_EWSc

N8[pÝ`IL_EWScXávãSßËc+^�KVWµà�Ý@^�W�^�cvâ�_vß õ ^�KS^�ÝªßUó�TV_v[pöd^�óÊ^�Kuá�cµIdWSW�^�W�á�[;ávãV^6c»ßUóÊTSRU^�cná�[bâEãXI\c»ô
ávßËâ/RU[�â�I\RÍcv^�I\_�âEãZILRU]\[d_vß�ávãSó îñ[d_'W�^�cvß�]dK?[\î	HJÛ�Üaâ�[�W�^�c`W�^�c�â�_�ß õ ^�WòßUK�ù�
�	pýÿþ 
 ^¾ILKXILRUð���^
ß�áEc3TX^�_»îñ[d_vó3I\KVâ�^�PVcvß�KV]ªI\K>^�óÊTSßU_vßËâ�I\R;ó�^�ávãS[�W�[dR�[d]\ð õ I\cv^�W [\K>_vPVK�ô�á�ß�óÊ^øI\KVW:_�PSK�ô
R�^�KS]Lá�ã�WSßUc»áv_�ß õ P�ávßU[\KVc7ù�
 û ýÿþ��lKZávãVßUc'c»ávPXW�ð\à�Ýg^¾ãVI}ö\^7âEãS[uc»^�K�áv[3W�^�c»ßU]\KZÝg[\_EWòcv^�áEcgávãVILá
îñPSR�R��VRÍILRURSá�ãS^;îñ[\RURU[pÝ;ß�KS]�â�[\KXcná�_�I\ß�Kuá�c�ÚLY�I\óÊó�ßUKS]DWSßUc»á�I\KVâ�^������ ��à �=M â�[\Kuáv^�Kuá!�#"�$%��à
ILKVWò_v^�ö\^�_�cv^Jâ�[\óÊTSRU^�óÊ^�Kuá�Y/ILóÊóÊß�KS]3W�ßËc»á�ILKXâ�^&�('&$%��þ


 ^ÊW�^ �XKS^Dá�ãS^�cv^3â�[dKVcná�_�I\ß�KuáEc'TS_�^�â�ßUcv^�RUðÉß�K � ^�â�ávßU[\Kªú�þ��/PS_J_v^�I\cv[\KÉîñ[d_Jâ�[\KVcvßUWS^�_vô
ß�KS]�ávãS^�c»^Dâ�[\KVc»áv_EILßUKuá�c`ßËc;á�ãVIpá'á�ãS^�_�^DI\_v^=I\R�_�^�IdW�ðòcv[\óÊ^=â�[dKVc»áv_�PVâ�á�ß�[dKVc`îñ[\_�Ý@[d_�W�cv^�á�c
cvILávßËcnîñðbßUKS]ÉávãV^�cv^òâ�[dKVc»áv_EILßUKdáEc�àQ[ õ áEILßUKS^�WªPXc»ßUKS] õ [Lá�ã ávãV^�[\_�^�á�ßUâ�ILRgILKVW ^���TX^�_vßUóÊ^�Kuá�I\R
ó�^�ávãS[�WSc�àSÝ;ß�ávã�Ý;ãSßËâEã�Ý@^7â�I\KZâ�[\óÊTVI\_v^J[\PS_;_�^�cvPSR�á�c�þ
�/PS_DILRU]\[d_vß�ávãVóZàQW�^�c�â�_�ß õ ^�WªßUK!W�^�á�ILßUR6ßUK � ^�â�ávßU[\K��Xà8T¦^�_vîñ[\_�ó3c7R�[�â�ILR@cv^�I\_�âEã�ßUK!I

c»TVIdâ�^;[\îµHJÛ�Ü Ýg[\_EW�cv^�áEc�[Lî � ��^�W�c»ß
��^`á�ãVIpágó3I}ðDöbß�[dRUILáv^`á�ãS^�]dß�öd^�K3â�[dKVcná�_�I\ß�KuáEc�þ\N`ãV^
PSKVW�^�_vRUðbß�KS]�c»^�IL_EâEã!cná�_�ILáv^�]\ðªßUc õ Idc»^�W![\K I#â�[dó õ ßUKVILávßU[\K![\î�_�I\KVW�[dó�ß
��^�W ß�áv^�_EIpá�ß�öd^
ß�óÊTS_�[pö\^�ó�^�Kuá�ILKVW�â�[dK�)VßËâ�ávô¯W�ßU_�^�â�á�^�W�_EILKVWS[\ó Ý`ILRU÷ÍþVN`ãS^ õ Idc»ßËâ=I\R�]d[\_�ß�á�ãSó½ßËc'ßUKSß�á�ßUI\R�ô
ß���^�WªÝ;ß�ávã I�_�I\KVW�[dó�RUð cv^�RU^�â�áv^�W�cv^�á=[\î'H/Û/Ü Ý@[d_�WVc�þ+N`ãS^�K+à8_�^�T¦^�ILáv^�W�R�ð�IÉâ�[dK�)VßËâ�á�à
ávãVILá�ßËc�à	IÉTVILßU_D[\î'Ý@[d_�WVc¾ávãVILáDöbß�[dRUILáv^�cDIøâ�[\KVc»áv_EILßUKuá�à+ßËc�cv^�RU^�â�áv^�W ILKVWª_�^�cv[\RUö\^�W õ ð
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ó�[�W�ß�îñðbß�KV]�[dKS^J[Lî+á�ãS^¾_v^�c»T¦^�â�ávßUö\^JÝ@[d_�WSc�þbN`ãS^¾ó�[�W�ß��Xâ�IpávßU[\KZcná�^�TZßUc õ Idc»^�W�[dKòW�ß��¦^�_»ô
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c»^�^/îñ[d_;^ �SILóÊTSRU^ �S_�P�áv[uc;^�á'I\R�þ8ù �pý¯þ
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H�^�c»ßU]\K7ßËc+cvR�ßU]\ãuávRUð/WSß��Í^�_�^�Kuá+îñ_�[\ó ávãS^@â�RËI\c�c»ßËâ�I\RLILKVW¾Ýg^�RUR�ôlc»ávPVW�ßU^�W¾â�[\ó õ ß�KVILáv[d_vßËILRpTS_�[ õ ô
R�^�óÊc�RUß�÷d^ � Ü�N¾à4N ��� ILKXW:M ��� þ	N`ãV^?W�ß��¦^�_v^�KVâ�^òßUcDóÊI\ß�KVR�ð õ I\cv^�Wª[dKªávãS^òÝgI}ð ávãV^
â�[\KXcná�_�I\ß�Kuá�c�IL_�^òW�^��VKS^�Wµþ��6I\âEã â�[\KXcná�_�I\ß�Kuá�ßUKbö\[dR�öd^�cDâ�[�W�^?Ýg[\_EWSc�ãVI}öbß�KS]øávãS^Éc�ILóÊ^
� ��^�W�R�^�KS]Lá�ã ILKVW�ILRUR6â�[�W�^3Ýg[\_EWSc/îñ[\_�óCIZãbPS]d^Êcv^�á�þ8Û'^�ö\^�_»á�ãS^�RU^�c�c�àµÝ;ãV^�K�áv_�ðbß�KS]Zá�[
c»[dR�öd^;ávãS^JTS_�[ õ RU^�ó�àuÝ@^Jc»^�IL_EâEã3KS[Lá`[\KVR�ð�ávãV_v[dPS]\ã3á�ãS^¾c»^�á@[Lî	ILRUR¦â�[bWS^�Ýg[\_EWSc õ ð3TSßËâE÷uô
ß�KS]!I\KVW>ILKVI\R�ð ��ß�KS] I�î§I\ß�_�R�ð c»ó3ILRUR�cvP õ cv^�á�[\îJá�ãS^�ó �§I\RUcv[!â�I\R�RU^�W KS^�ß�]dã õ [\PV_vãS[b[�W ��à
õ P�á�Ýg^Dcv^�IL_EâEãòávãS_�[\PS]dãZávãS^Dcv^�á/[Lî�ILRUR+T¦[dc�c»ß õ RU^Dc»^�á�c;[\î�â�[�W�^�c'ãVI}öbß�KS]Êá�ãS^Dc�ILóÊ^=cvß���^
�§â�I\_�WSß�KVI\R�ß�ánð ��àµ^�I\âEã c»ßUKS]dR�^3cv^�áDâ�[dKuá�ILßUKSßUKS]ÉI � ��^�W�KbPSó õ ^�_=[\î`WSßUc»ávßUKVâ�á�â�[�W�^ÊÝ@[d_�WVc
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Ý@^Dâ�[\PSKuá'á�ãS^DKbPSó õ ^�_/[\î6� õ _�[\÷d^�K �Xâ�[\KXcná�_�I\ß�Kuá�c�ILRU[\KS]3á�ãS^�cv^�áJILKVW�Ýg^�â�[\KuávßUKbPS^7ávãV^
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ávãSßËc+Ýg[\_�÷'ßËc+ßUK �VKVW�ßUKS]�â�[bWS^�cµ[\î�cvß
��^�]\_�^�ILáv^�_ÍávãVI\K¾ávãS^ õ ^�c»á8TS_�^�öbßU[\PVcvRUð�÷bKS[pÝ;K õ [dPSKVWµà
ILKVWZI3W�^�áEILßUR�^�W?^�óÊTSß�_�ßËâ�ILR+I\KVILRUð�c»ßËc`[LîQávãS^=cv^�I\_�âEãZILRU]\[d_vß�ávãSó3cgßËc;KS[pÝÁTV_v^�c»^�Kdá�^�Wµþ

H�^�Ipáv[dKÉ^�á¾ILRÿþ	ù �Và 	pý4I\KVW �¦ãVI\KS]?I\KVW � ãSßUK:ù�
 �Lý	W�^�cvâ�_vß õ ^�]\^�KS^�á�ßUâ=I\R�]d[\_�ß�á�ãSó3c;îñ[d_
�VKVW�ßUKS]3H/Û/ÜÞâ�[�W�^�c@á�ãVIpá'c�IpávßËc»îñð�óDPVâEãZcná�_v[dKS]\^�_gâ�[\KVc»áv_EILßUKuá�c6ávãVI\K�á�ãS^7Y�HïI\KVW �'M
â�[\KXcná�_�I\ß�Kuá�c�à�ß�K�Ý;ãSßUâEã'&nîñ_EILóÊ^`c»ãSß�î á�c�(JIL_�^�á�I\÷\^�K=ß�Kuá�[JIdâ�â�[dPSKuá�þpY'[pÝg^�öd^�_�à�á�ãS^�ð=W�[JKS[\á
TS_v[pöbßËW�^'IDWS^�á�I\ß�RU^�W3I\KVILRUð�c»ßËc�[\îµávãS^/TX^�_»îñ[d_vó3ILKXâ�^;[Lîµá�ãS^�ßU_@I\R�]d[\_�ß�á�ãSó3c�þdY�IL_váv^�óÊß�KS÷Ê^�á
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<@Lý¦PXc»^�W�I�â�[\óÊTSP�á�^�_`ILRU]\[d_vß�ávãSó îñ[d_gW�^�c»ßU]\KVß�KS]�Ý@[d_�W?c»^�á�c6ávãVILá;c�Ipá�ßUc»îñðÊð\^�ág[\ávãS^�_
â�[\KXcná�_�I\ß�Kuá�c�àµßUK Ý;ãSßUâEã!I�RËIL_�]\^3T¦[b[\R!��c»^�ö\^�_�I\R õ ß�RURUß�[dK �7[\î`c»áv_EILKVWVc7Ý@^�_v^�c�â�_�^�^�KS^�W�ßUK
[\_EW�^�_6áv[ÊW�^�á�^�_�ó�ßUKS^/Ý;ãS^�á�ãS^�_@ávãS^�ð3óÊ^�^�ágávãV^Jâ�[\KVc»áv_EILßUKuá�c�þ � ^�ö\^�_EILRX[Lá�ãS^�_g_v^�c»^�IL_EâEãS^�_Ec
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ãVI}ö\^¾PVcv^�W�â�[dóÊTSP�áv^�_'ILRU]\[d_vß�ávãSó3cgá�[3]\^�KV^�_EIpáv^¾Ýg[\_EWòcv^�áEc �§cv^�^¾îñ[d_'^ �SILóÊTSRU^3ù úpý ��à õ P�á
TS_v[pöbßËW�^øKS[>W�^�á�ILßURËc?[dK ávãS^ªILRU]\[d_vß�ávãVóÊc�þ � [\óÊ^�HJÛ�ÜCÝg[\_EWOW�^�cvßU]\KOTS_�[\]d_�I\ó3c�IL_�^
TSP õ RUßUâ�R�ð>I}öpILßURUI õ RU^\þ�N`ãS^#HJÛ�Ü � ^ 	uPS^�KVâ�^ �J^�KS^�_�ILáv[d_�TS_�[\]\_EILó ù�
 �Và � ý/W�^�cvßU]\KVc�HJÛ�Üc»^ 	dPV^�KVâ�^�c3á�ãVIpá�cvILávßËcnîñð â�^�_vá�ILßUKOcvP õ Ý@[d_�W>W�ßËcnáEILKVâ�^ â�[\KVc»áv_EILßUKuá�c�I\KVWµàgß�KÁIdWSW�ß�ávßU[\K+à
ãVI}ö\^`óÊ^�R�ávßUKS]¾áv^�óÊTX^�_�ILávPS_�^`[\_ �=M:â�[\Kuá�^�Kuá�Ý;ß�á�ãSß�K3TV_v^�cvâ�_vß õ ^�WD_EILKV]\^�c�þpN`ãS^;TS_�[\]d_�I\ó
â�ILK ]\^�KS^�_EIpá�^�HJÛ�Ü cv^ 	uPS^�KXâ�^�c¾W�^�KS[pöd[Và¦[\_¾ß�Kuá�^�]\_EIpá�^DTVI\_»á�ßUI\R�RUðøcvTX^�â�ß��V^�W Ý@[d_�WVc�[d_
^ ��ßUc»ávßUKS] Ý@[d_�WScDß�Kuá�[øávãV^Zcv^�á�þ	N`ãS^ � � � ����N6� TS_�[\]\_EILóCÝgIdc=PVcv^�W!áv[�W�^�cvß�]dK ávãV^
c»^ 	dPV^�KVâ�^�cQ[Lî �VI\PSRUãVILóÊóÊ^�_	^�á�ILRÿþ�ù ü}ýdîñ[d_8á�ãS^�ßU_ �'Û�Ü'ô õ Idc»^�W 
<@LôÿöpI\_vßËI õ RU^�â�[dóÊTSP�á�ILávßU[\K+þ

Ü�c=Ýg^�÷bKS[pÝ õ ð KS[pÝ7àQó3ILKbð#[dT�ávßUóÊß���IpávßU[\K TV_v[ õ R�^�ó3c=[Lî;TS_EI\â�ávßËâ�I\R�ß�Kuá�^�_�^�c»á�IL_�^
â�[\óÊTSPSá�Ipá�ß�[dKVILRURUðòßUKuáv_EI\â�áEI õ RU^\þ �/KS^DTV_�Idâ�ávßËâ�I\RQI\TSTS_�[dI\âEãZá�[òcv[\RUö\^7á�ãS^�cv^DTS_�[ õ R�^�óÊc�ßUc
áv[øPVcv^3KS^�ß�]dã õ [\PV_vãS[b[�Wªc»^�IL_EâEã�I\R�]d[\_�ß�á�ãSó3c¾Ý;ãS^�_�^�Ipá�^�I\âEãªß�áv^�_�ILávßU[\K ILKªßUó�TV_v[pöbßUKS]
c»[dR�P�á�ß�[dK ßËcJîñ[\PVKVW õ ð�c»^�IL_EâEãSßUKS]�á�ãS^ (LKS^�ß�]dã õ [dPS_vãV[u[�W%(ò[Lî@ávãS^�â�PS_�_v^�Kdá=cv[\RUP�ávßU[\K8þ+Ü
c»PS_�ö\^�ð3[\Kòö\^�_�ð3RËIL_�]\^¾cvâ�ILRU^/KS^�ß�]dã õ [dPS_vãV[u[�WSc`I\KVWòâ�[\_�_v^�c»T¦[\KXW�ß�KV]�cv^�IL_EâEã3á�^�âEãSKSß 	uPS^�c
ßUcDTS_v^�c»^�Kuáv^�W�ßUKOù�
�ýÿþQN`ãS^�ðªcná�PVW�ð�KS^�ßU]\ã õ [\PS_�ãS[b[�W cv^�I\_�âEã I\R�]d[\_�ß�á�ãSó3c¾ß�K Ý;ãSßËâEãªávãV^
c»ß
��^¾[Lî	ávãV^7KS^�ßU]\ã õ [\PS_�ãS[b[�W�ßËc'� öd^�_�ð3RUI\_v]d^ ��Ý;ß�ávã�_�^�cvTX^�â�á`áv[Êá�ãS^7ß�KVTSP�á�WSILá�ISþ
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N`ãS^ õ I\cvßËâ7cná�[bâEãXI\c»ávßËâJcv^�I\_�âEãZILRU]\[d_vß�ávãSó�à�Ý;ãSßËâEã�ßUc�c»P õ�� ^�â�á;á�[ÊîñPS_vávãS^�_'ß�óÊTS_�[pö\^�óÊ^�Kuá
ILKVW3W�^�ö\^�R�[dTSóÊ^�Kuá�àdTX^�_»îñ[d_vó3c�RU[�â�I\RVc»^�IL_EâEãÊß�K?I7cvTVIdâ�^'[\îµâ�[�W�^'Ýg[\_EW3c»^�á�c�[\î � ��^�W3cvß���^
Ý;ãSßUâEã#öußU[\RËIpá�^¾ávãS^�]\ßUö\^�Køâ�[\KXcná�_�I\ß�Kuá�c�þ �	ßU]\PS_�^&
Dâ�[\Kuá�I\ß�KVc'ávãS^�[\P�á�R�ßUKS^=[\î�ávãS^�c»ßUóÊTSRU^
��� � ILRU]\[d_vß�ávãVó½I\c;W�^�cvâ�_vß õ ^�WZß�Kªù�
 	}ý¯þ

N`ãS^7PSKVW�^�_vRUðbß�KV]Êcv^�I\_�âEãZcná�_�ILáv^�]\ð�ßËc õ Idc»^�W?[dK�IÊâ�[\ó õ ß�KVILávßU[\KZ[Lî4_�I\KVW�[dó�ß
��^�W?ß�á»ô
^�_EIpávßUö\^¾ßUóÊTS_v[pöd^�óÊ^�Kuá'ILKXWZâ�[\K�)XßUâ�á»ôlW�ß�_�^�â�áv^�Wò_EILKXW�[\ó½Ý`ILRU÷ÍþVN`ãS^ õ Idc»ßËâ7ILRU]\[d_vß�ávãVó½ßUc
ß�KSß�ávßËILRUß
��^�WòÝ;ß�ávãÉID_EILKXW�[\óÊRUð�c»^�R�^�â�áv^�Wòcv^�á`[Lî4H/Û/ÜÞÝ@[d_�WVc�þ�N`ãS^�K+à�_v^�TX^�Ipá�^�W�RUð�IÊâ�[\KSô
)VßUâ�á�àXávãVILá�ßËc�à¦I3TVILßU_�[\î�Ý@[d_�WSc;ávãVILá�öbß�[dRUILáv^�c�I�â�[dKVcná�_�I\ß�Kuá�àSßUc/c»^�R�^�â�á�^�WøI\KVW�_v^�c»[dR�öd^�W
õ ð�óÊ[�W�ß�îñðußUKS]ò[\KS^�[Lî�ávãV^D_�^�cvTX^�â�ávßUö\^�Ý@[d_�WVc�þVN`ãV^�óÊ[�W�ß��Xâ�ILávßU[\KøTS_�[�â�^�cvc'â�[\KVcvßËcnáEc�ßUK
_v^�TSRUIdâ�ßUKS]�[\KS^Z[Lî'á�ãS^Éâ�[�W�^�Ýg[\_EWScDßUKbö\[dR�öd^�W!ßUK Iªâ�[\K�)VßËâ�áÊÝ;ß�ávã I#KV^�Ý â�[�W�^òÝg[\_EW
âEãS[dcv^�K�îñ_�[\ó�I3T¦[b[\R	[Lî�KS^�Ýïâ�[�W�^DÝg[\_EWSc�_v^�TS_v^�c»^�KuávßUKS]�I�KS^�ß�]dã õ [dPS_vãV[u[�Wµþ¦Y'^�_v^dàVÝg^
â�[\KXc»ßËW�^�_�W�ß��Í^�_�^�Kuá4ánðuT¦^�c4[\îXKS^�ß�]dã õ [dPS_vãV[u[�WD]\^�KV^�_EIpávßU[\KDó�^�âEãVILKVßUcvó3c�à}Ý;ãSßËâEã�TV_v[pöbßËW�^
ß�óÊTS_�[pö\^�ó�^�Kuá�cJ[LîgávãS^3^���ßUc»ávßUKS] ��� � I\R�]d[\_�ß�á�ãSó�T¦^�_vîñ[\_�óÊI\KVâ�^dþ N`ãS^�I\R�]d[\_�ß�á�ãSó�á�^�_vô
ó�ßUKVILáv^�c�ß�î�I�cv^�á'[\î�H/Û/ÜïÝg[\_EWScgávãVILáJc�Ipá�ßUc��V^�c�ILRUR+]\ßUö\^�K�â�[\KVc»áv_EILßUKuá�c;ßËc`îñ[dPSKVWµà¦[\_;ß�î
I�cvT¦^�â�ß��V^�WòKbPSó õ ^�_;[Lî4ß�á�^�_EIpá�ß�[dKVc`ãVI}ö\^ õ ^�^�KÉâ�[\óÊTSRU^�áv^�Wµþ

Û'^ �bá�îñ[\RUR�[pÝ'c�á�ãS^ õ I\cvßUâòKS^�ßU]\ã õ [\PS_�ãS[b[�WScDánðuT¦^�c3â�[\KVcvßËW�^�_�^�W ßUK ávãSßËc�TVILT¦^�_�à	áv[Lô
]\^�á�ãS^�_8Ý;ß�á�ã=^ ��TSRËILKVILávßU[\KVc8ILKVW¾_EIpá�ß�[dKVILRU^ õ ^�ãSßUKVW¾ávãV^�ó�þ��g^�îñ[\_�^�TS_v^�c»^�KuávßUKS]`ávãS^@KS^�ßU]\ãSô
õ [dPS_vãV[u[�WScJÝg^Êó�^�KuávßU[\K ávãVILáDILRUR�KS^�ßU]\ã õ [\PS_�ãS[b[�WSc¾â�[\KuáEILßUK â�[�W�^ÊÝg[\_EWSc/ávãVILá¾îñPSR��XR�R
ávãS^ �=M6ôlâ�[dKdá�^�Kuá'â�[dKVcná�_�I\ß�Kuá�þ

������������� ��Ö"!#!	Ó��%$"&('@Ö"�Q×)&QÖ+Ö8ØÏÜ �uôÿó�P�á�ILávßU[\K=KV^�ßU]\ã õ [dPS_�ãS[b[bW¾ßËcQ[ õ áEILßUKS^�W õ ðJTX^�_»ô
îñ[\_�óÊß�KS]�c»PXâ�â�^�cvcvßUö\^�
�ôÿT¦[\ßUKuá@ó�P�á�ILávßU[\KVcg[\KòI�â�^�_vá�ILßUK?â�[bWS^�Ýg[\_EWµþ � ^�á.*+* 
 M;M6ôM;MgÜ�Ü/Ü�Ü õ ^/[\KS^�â�[�W�^�Ýg[\_EW�[Lî+RU^�KS]\ávã � þbÜO[dKS^�ô¯T¦[\ßUKdá@óDP�áEIpávßU[\K3[\î8â�[�W�^'Ýg[\_EW* * â�[dKVcvßUc»á�c;ßUKø]d^�KS^�_�ILávßUKS]3I3KS^�Ýaâ�[bWS^=Ý@[d_�W�* , àVÝ;ãSßËâEãøW�ß��¦^�_'îñ_�[\ó ávãS^�ß�KSß�ávßËILR
Ý@[d_�W�* * ßUK?[\KV^ õ Idc»^ � �6]Vþ * , 
 M;M;M;MgÜ�N	Ü�Ü���þ��gð�ILTSTSRUðbß�KV]�I=[dKS^�ô¯T¦[\ßUKdágóDP�ôá�ILávßU[\KZ[\K�IDTVI\ß�_`[\î	â�[�W�^¾Ýg[\_EWSc@[LîQRU^�KV]Lávã���àScv[\óÊ^�[dKS^Jâ�ILKò]\^�KV^�_EIpáv^7ú����#KV^�Ý
W�ßËcná�ß�KVâ�á�â�[�W�^7Ýg[\_EWSc@îñPSR��VR�RUßUKS]ÊávãS^�"�$½â�[dKVcná�_�I\ß�Kuá�þ
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Ü0ú}ô¯óDP�áEIpá�ß�[dKÁKS^�ß�]dã õ [\PV_vãS[b[�WÁâ�ILK õ ^ W�^��VKS^�W ßUK ávãS^!c�ILóÊ^ªÝgI}ðOIdcòávãS^ 
�ô
óDP�áEIpá�ß�[dK�KV^�ßU]\ã õ [dPS_�ãS[b[bW+þ��6IdâEã [\î@á�ãS^òú �=�>â�[\óÊT¦[\KS^�KuáDâ�[�W�^3Ýg[\_EWSc¾[Lî`ávãV^

�ô¯óDP�áEIpá�ß�[dKZKV^�ßU]\ã õ [dPS_�ãS[b[bW�â�ILK õ ^=ß�KøávPS_�KÉóDP�áEIpá�^�W�ßUKÉ[\KS^=^��báv_EIÊTX[uc»ß�ávßU[\KøILá
I�ávßUóÊ^\à õ ð:á�I\÷ußUKS]!â�IL_�^É[Lî¾KS[\K�ôlW�PSTVR�ßËâ�ILávßUKS]ªávãS^#^ ��ßUc»ávßUKS]!KV^�ßU]\ã õ [dPS_�ß�KS] â�[bWS^
Ý@[d_�WVc�àpßÿþ ^dþ\I}ö\[dßUWSß�KS]JánÝg[ 
�ô¯TX[dß�Kuá�óDPSá�Ipá�ß�[dKVc�[\îXá�ãS^'cvI\óÊ^;TX[uc»ß�ávßU[\K+þ��S[\_�^��SILóÊTSRU^
* - 
 M;M;M;MgÜ/Ü�N;NÁ_�^�TS_�^�cv^�KuáEcgI3úpôÿT¦[\ßUKuá`ó�P�á�ILávßU[\K�[Lî4â�[�W�^7Ýg[\_EW�* * þ
�gðø^ �báv^�KVW�ßUKS]òávãS^�ú}ô¯óDPSá�Ipá�ß�[dK#KS^�ß�]dã õ [dPS_vãV[u[�WÉÝ;ß�ávã�[\KV^�^��báv_EI�
�ô¯T¦[\ßUKdá¾óDPSá�Ipô
ávßU[\K [\T¦^�_EIpávßU[\K:Ý@^Zâ�ILK ]\^�á�I û ô¯óDP�áEIpávßU[\K:KS^�ßU]\ã õ [\PS_�ãS[b[�Wµþ4M@[�W�^ZÝ@[d_�W *)� 
M;M;M;MgÜ�N;N;N _v^�TS_v^�c»^�Kuá�c�I û ôÿT¦[\ßUKuá�óDP�áEIpá�ß�[dK3[Lî+â�[�W�^'Ýg[\_EW * * þuN`ãS^�cvß���^'[LîÍávãV^
û ô¯óDP�áEIpá�ß�[dKDKS^�ß�]dã õ [\PV_vãS[b[�W=ßËc4]\ßUö\^�K õ ðÍÚ��8>�  ¡ 
 ����� �����I¢&	 �0£ û � ��]Xþ4� 
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� ^�áA�<>G  ¡ 
 
 � � ��þXN`ãSßUc�KS^�ßU]\ã õ [\PS_�ãS[b[�W�Ý;ß�RURQI\RUcv[3ßUKVâ�RUPVW�^�â�[�W�^=Ýg[\_EWSc;[ õ á�I\ß�KS^�Wõ ð�TX^�_»îñ[d_vóÊßUKS] 
\à�ú�ILKVW û ô¯TX[dß�Kuá;óDPSá�Ipá�ß�[dKVc;[dK?á�ãS^7ß�KVß�á�ßUI\R+[\KS^�c�þ
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õ ðJ]d^�KS^�_�ILávßUKS]'I � ��^�W7KbPSó õ ^�_Q[Lî�_�I\KVW�[dó â�[bWS^6Ýg[\_EWScµãVI}öbßUKS]`ávãS^gcvI\óÊ^�R�^�KS]Lá�ã��
ILKVW � ��^�W �=M6ôlâ�[dKdá�^�Kuá �#	A@CBaßUK�á�ãSßUc@TVI\TX^�_ ��þuN`ãSßËc@_�ILávãS^�_@cvß�óÊTSRUßUc»ávßËâ'KV^�ßU]\ã õ [dPS_vô
ãS[b[�W¾ó�^�âEãVILKVßUcvó [ �¦^�_v^�W7I`_v^�ILR õ _v^�IL÷uávãS_�[\PV]\ãJîñ[\_ õ [b[dc»ávßUKS]'PST=ávãS^�T¦^�_vîñ[\_�ó3ILKVâ�^
[Lî	ávãS^=I\R�]d[\_�ß�á�ãSó�à�I\c`Ýg^¾â�ILKÉcv^�^¾ß�KZá�ãS^ �;^�cvPSR�á�c;cv^�â�ávßU[\K+þ
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õ [dPS_�ãS[b[bWVc/[ õ á�I\ß�KV^�W õ ð#IdWSW�ßUKS]Z^ �báv_EI?_EILKXW�[\ó�â�[�W�^ÊÝg[\_EWSc�áv[òávãS^ÊTS_�^�öbßU[\PVcvR�ð
W�^ �XKS^�W �bôÿó�P�á�ILávßU[\K KS^�ß�]dã õ [\PV_vãS[b[�WSc�þ �gð>I\WSW�ßUKS]!_EILKXW�[\óÊRUð ]d^�KS^�_�ILáv^�W>â�[bWS^
Ý@[d_�WVc?á�[ �uôÿó�P�á�ILávßU[\K KS^�ßU]\ã õ [\PS_�ãS[b[�WScZÝ@^ I\WVWÁóÊ[\_�^ªW�ß�öd^�_Ec»ß��Xâ�IpávßU[\KÁáv[ ávãV^
c»^�IL_EâEã+þ;N`ãS^ ILRU]\[d_vß�ávãSó�â�ILK ^ ��TSRU[\_�^ KS[pÝ _v^�]\ßU[\KVcò[Lî�ávãS^ cv^�IL_EâEã cvTVIdâ�^ ávãVILá
â�[dPSRUWSK � á õ ^Z_�^�I\âEãV^�Wª^�Idc»ßURUð PVcvßUKS]øóDPSá�Ipá�ß�[dK�ô õ I\cv^�WªóÊ^�âEãXILKSßËc»ó3c�ILKVW!ß�á�ãVI\c�I
õ ßU]\]\^�_�âEãVI\KVâ�^?áv[�^ ��ß�áDîñ_�[\ó R�[�â�ILRgó�ßUKSßUó3I#_�^�]dß�[dKVcDI\KVW ^�öd^�KuávPXILRUR�ð �VKVW c»[dR�PSô
ávßU[\KVc6î§I\c»áv^�_�þbN`ãS^¾c»ß
��^/[Lîµá�ãS^�cv^�KS^�ß�]dã õ [dPS_vãV[u[�WSc@â�I\K õ ^¾â�[dóÊTSP�áv^�W õ ð�I\WSWSß�KS]�I
â�[dKVcnáEILKuá4KuPVó õ ^�_�[Lî¦_�I\KVW�[dóïâ�[�W�^`Ý@[d_�WVc+á�[/á�ãS^`[\_�ß�]dß�KXILR�c»ß
��^g[LîXávãS^��bôÿó�P�á�ILávßU[\K
KS^�ßU]\ã õ [\PS_�ãS[b[�WSc�þbN`ãVßUc;^��báv_EID_EILKVWS[\óÊR�ðòâEãS[dcv^�KZâ�[�W�^¾Ý@[d_�WVc@ãXI}ö\^7I õ ß�]ÊßUóÊTVI\â�á
[\KÊILRU]\[d_vß�ávãSóïávßUó�^�ôÿ_�^�RËIpá�^�W�TX^�_»îñ[d_vó3I\KVâ�^`ILKVW�^�cvT¦^�â�ßËILRURUð=[\KÊIpává�ILßUKSßUKS]¾ãSßU]\ã�R�^�ö\^�R
c»[dR�PSávßU[\KVc�à�ß�þ ^\þ õ ß�]d]\^�_`cv^�áEc`[Lî�â�[�W�^¾Ýg[\_EWScgávãVILá;îñPSR��VR�R+ávãS^=W�^�c»ßU_�^�WZâ�[\KXcná�_�I\ß�Kuá�c�þ
N`ãS^�TS_�[\T¦[dcv^�W/KS^�ßU]\ã õ [\PS_�ãS[b[�W/óÊ^�âEãVILKSßËcvóÊcµâ�ILK õ ^6â�RËI\c�c»ß��V^�W/ßUKJánÝ@[;ó3I\ß�K¾]\_�[\PVTVc�Ú

�V_�c»á?]d_v[dPST>ßUcòâ�[\óÊT¦[dcv^�W õ ð ávãS^ �X_�c»áZúªKS^�ß�]dã õ [dPS_vãV[u[�WSc?ILKVW>_�^�TS_�^�cv^�KuáEc�c»ßUóÊTSRU^
KS^�ßU]\ã õ [\PS_�ãS[b[�WDILTVTS_v[uI\âEãS^�c �}cv^�â�[dKVW�]\_�[\PST�ßUc�â�[\óÊTX[uc»^�W=îñ_�[\óïávãS^;[\ávãS^�_	KV^�ßU]\ã õ [dPS_vô
ãS[b[bWÊóÊ^�âEãVILKSßËcvó �§KVILóÊ^�RUð��uô¯óDP�áEIpávßU[\K�¢Á_EILKVW�[dóÏKV^�ßU]\ã õ [dPS_�ãS[b[bW �4ILKVWÊ_�^�TS_�^�cv^�KuáEc
â�[\ó õ ßUKVIpá�ß�[dKVcÊ[Lî7ß�áv^�ó3c õ ^�R�[dKS]\ßUKS]�áv[ á�ãS^ �V_Ec»á�]\_�[\PST+þ�N`ãV^øPVcv^É[Lî õ ß�]d]\^�_�KS^�ßU]\ãSô
õ [dPS_vãV[u[�WScòßËcòóÊ[ucná�R�ð>óÊ[Lá�ß�öpIpá�^�W õ ð TV_v^�öußU[\PXc?[ õ c»^�_vöpILávßU[\KVc?_v^�RUILáv^�WOÝ;ß�á�ã cv^�I\_�âEã
cnáEIL]\KXIpávßU[\KZI}ö\[dßUWSI\KVâ�^¾ILKXW?TSPXc»ãSßUKS]Êá�ãS^=ILRU]\[d_vß�ávãSó�á�[pÝgI\_�WVc õ ß�]d]\^�_;cv^�á�cvß���^�c�þ
�lK�á�ãS^'KS^��bá6c»^�â�ávßU[\KÊÝg^;Ý;ß�RURVW�ßËc�â�PVc�c4ávãV^'^ ��â�ßU^�KXâ�ðD[\îXá�ãS^�cv^;KS^�ß�]dã õ [\PV_vãS[b[�WSc�I\KVW

ávãS^�ß�_'ßUóÊTVI\â�á;[\K�ß�óÊTS_�[pöbß�KV]�I\R�]d[\_�ß�á�ãSó TX^�_»îñ[d_vó3I\KVâ�^dþ

� � ���bë�
nç �  �æ�ê �Oí �uìµë��bíné6æ

N8[�^�öpILRUPVILáv^JávãS^¾T¦^�_vîñ[\_�ó3ILKVâ�^�[Lî	[\PS_`ßUóÊTS_v[pöd^�W � � � ILRU]\[\_�ß�ávãSó�àuÝ@^¾T¦^�_vîñ[\_�ó�^�W3ánÝg[
ánðuT¦^�cg[\î8â�[\óÊTSPSá�Ipá�ß�[dKVILRÍ^��bT¦^�_�ßUó�^�Kuá�c�þuH/^�áEILßUR�^�W?ILKXILRUðbcv^�c6[Lî+á�ãS^J_vPSKSô�á�ß�óÊ^¾ILKVW3_�PSK�ô
R�^�KS]Lá�ãòW�ßËcná�_vß õ P�á�ß�[dKVcg[Lî8[dPS_`ILRU]\[\_�ß�ávãSó�[\Kòß�KXW�ß�öbßËW�PVI\R¦TV_v[ õ R�^�ó�ß�KVc»á�I\KVâ�^�cgÝ@^�_v^/PVc»^�W
áv[7cná�PVW�ðDávãS^ õ ^�ãVI}öbßU[\_4[LîXávãS^'I\R�]d[\_�ß�á�ãSóïILKVWDávãV^;ß�óÊTVIdâ�á�[LîÍTVIL_EILóÊ^�áv^�_�cv^�ávávßUKS]dc�þ��S[d_
ávãS^�c»^Ê^�óÊTSßU_�ßUâ�ILR�ILKVI\R�ð�cv^�c�à¦ávãS^ÊóÊ^�á�ãS[�W�[\RU[\]dðÉ[LîJù�
 û ý4îñ[\_¾óÊ^�I\cvPS_�ß�KV]ZI\KVW#I\KVILRUð ��ßUKS]
_vPSKSô�á�ß�óÊ^ÊW�ßUc»áv_�ß õ P�ávßU[\KXc%���4N;H/c ��I\KVWø_�PSK�ô¯RU^�KS]\ávã WSßUc»áv_�ß õ P�ávßU[\KVc%�(� � HJc
�/[Lî � I\c���^�ô
]dI\c�ILRU]\[\_�ß�ávãSó3c`Ý`I\c;PVcv^�W+þ �;PSKSô�á�ß�óÊ^DÝ`I\c`óÊ^�I\cvPS_v^�WZß�KÉá�^�_�ó3c;[Lî�cv^�IL_EâEã�cná�^�TVc�àXI\KVW
I õ cv[\RUP�áv^�M � �:á�ß�óÊ^;T¦^�_6cv^�I\_�âEã�cná�^�TÊÝ`I\c	óÊ^�I\cvPS_�^�WDáv[¾[ õ á�ILßUKÊI7â�[dc»á�óÊ[bWS^�R�[Lî¦ávãV^�cv^
c»^�IL_EâEã�cná�^�TVc �§cv^�^JNQI õ RU^�
 ��þbN`ãS^/[\ávãS^�_6ánðbT¦^/[\î8^ ��T¦^�_�ß�óÊ^�KdágPVcv^�W3á�ãS^J[\T�á�ß�óÊßËc»^�W�TVILô
_�I\ó�^�áv^�_=c»^�á»ávßUKS]uc7[ õ áEILßUKS^�W îñ_�[\ó ávãS^?WS^�á�I\ß�RU^�WªI\KVILRUð�c»^�cJîñ[\_=[ õ á�I\ß�KSßUKS]øHJÛ�Ü Ýg[\_EW
c»^�á�c`[Lî4ó3I ��ßUóÊI\R+c»ß
��^Jîñ[d_;ö}I\_vßU[\PXc`Ý@[d_�W?R�^�KS]Lá�ãVc'ILKXWòâ�[\ó õ ß�KVILáv[d_vßËILRµâ�[dKVc»áv_EILßUKdáEc�þ

���
	 � Ö �§Ù�Ó
� ��×)���:Ó ��Óu×
�lKdá�_v[�W�PXâ�ßUKS] KS[\ßËcv^ZßUK>ávãV^øc»ßUóÊTSR�^ � � � ILRU]\[d_vß�ávãVóZà�ßÿþ ^\þ�PVcvßUKS] TS_�[ õ I õ ß�RUßËcná�ßUâZóÊ[pö\^�c
Ý;ãS^�K á�I\÷bß�KS]!WS^�â�ßËcvß�[dKVc�à�TV_v[pöbßËW�^�cÊ_�[ õ PXcná�KS^�c�c�áv[ªá�ãS^øILRU]\[d_vß�ávãSó ILKVW>ILRURU[pÝ'cÊß�á3á�[



�

1000

10000

100000

0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5

M
ed

ia
n 

nu
m

be
r 

of
 it

er
at

io
ns

Noise parameter theta

10

100

1000

10000

0 0.1 0.2 0.3 0.4 0.5 0.6

M
ed

ia
n 

nu
m

be
r 

of
 it

er
at

io
ns

Noise parameter
Sun Mar 31 22:35:24 2002

� 6P� º��Vº ¿@tumJ��fvj/q�rgy�knf�j»i�knyzq�ou~¾i�~7iÊrËtdoux�knyzq�o q�rgodq�yz~lf�hui�j»i�m7fvknf�jJ|�i��ztdfE~E¬8i��z�4kn�djnf�f�xEq�od¼
~¯klj»i�yzoLkn~E� W q � ���
q>�d�Xi�ob� O q ��� �XÌVf�rUk;~ly��\f�¬+��¼§mJt\k»i�knyzq�o�ouf�y�«��L��q�tdjn�dqpqL� ��� y�«��pk`~ly��df�¬
�v¼§mJtdk»i�knyzq�o	� j»i�ob�\q�maouf�y�«��L��q�tdjn�dqpqL�V�

^�c�â�ILT¦^Zîñ_v[dó0RU[bâ�ILR`óÊß�KVß�ó3ISþ ��cvß�KS]�á�ãS^ÉTS_�^�öbß�[dPVc 
�ô¯óDP�áEIpá�ß�[dK:KS^�ß�]dã õ [\PV_vãS[b[�Wµà4Ýg^
îñ[\PSKVWZILKò[\T�á�ß�ó3I\R+c»^�á»ávßUKS]�îñ[\_gá�ãSßUc`TXIL_EILóÊ^�á�^�_`c»[dó�^�Ý;ãS^�_�^/â�R�[uc»^/áv[1@Vþ ú=îñ[\_;W�ß��¦^�_v^�Kuá
TS_v[ õ RU^�ó0ßUKVc»á�ILKXâ�^�c3I\KVW>c»ß
��^�c�à�Idc3W�^�c�â�_�ß õ ^�W ßUKaù�
 	}ý¯þ�
 ãS^�K â�[\KVcvßUWS^�_�ß�KS]�_EILKVW�[dó�ô
õ I\cv^�W�KS^�ß�]dã õ [\PV_vãS[b[�WSc�àµávãV^�[\T�á�ß�ó3I\R�öpILRUPS^3îñ[\_=ávãS^�KV[\ßËc»^3TVI\_�I\óÊ^�áv^�_Dcv^�^�ó3c¾á�[ õ ^
c»ãSß�î áv^�Wòáv[pÝ`IL_EWSc.@�Idc;â�I\K õ ^=c»^�^�K�ßUK �	ßU]\PS_�^=ú�þ
�/KS^6T¦[dc�c»ß õ RU^6^��bTVRUI\KVIpá�ß�[dK7îñ[\_QávãSßËc	TSãS^�KS[\óÊ^�KV[\K=ó3I}ð¾_v^�c»ßËW�^@ß�KDávãS^g^ �báv_EI;KS^�^�WD[Lî

]\_�^�^�WSß�KS^�cvc6îñ[\_`á�ãS^7c»^�IL_EâEã?ILRU]\[d_vß�ávãVó Ý;ãS^�K�c»^�IL_EâEãSßUKS] õ ßU]\]d^�_gKS^�ßU]\ã õ [\PS_�ãS[b[�WSc�þbN`ãV^
^ �báv_EI�W�ßUö\^�_�cvß��¦â�Ipá�ß�[dK�TS_v[dTX^�_»ánðò[ õ áEILßUKS^�W õ ðZPVcvß�KV]?_EILKVW�[dó�ô õ Idc»^�W?KV^�ßU]\ã õ [dPS_�ãS[b[bWVc
â�ILKÊI\â�ávPVI\R�RUðDâ�[\óÊTX^�KVc�Ipáv^;I\KVW�^�ö\^�K�cvP õ c»ávß�ávPSáv^`ávãV^;^ ��ßUc»áv^�Kuá�KS[\ßËc»^`RU^�öd^�_EIL]\^@ß�K�á�^�_�óÊc
[Lî4TS_v[ õ I õ ß�RUßUc»ávßËâ�I\R�RUð�I\â�â�^�T�ávßUKS]ÊÝ@[d_�cv^�KVß�KS]Êc»áv^�TXcgîñ[\_;KS[dK�ô ��^�_�[�KV[\ßËc»^¾TVI\_�I\ó�^�áv^�_�c�þ

����
 '
� � ��!	Ø '�� ��� ! ���ñÔ+Ù��§Ù
N8[ cná�PVW�ð ILKVWÁâEãVIL_EI\â�áv^�_�ß
��^�ávãV^ õ ^�ãVI}öbßU[\_ò[Lî7ávãV^ KS^�Ý�TS_�[\T¦[dcv^�W>KS^�ß�]dã õ [\PV_vãS[b[�W
ó�^�âEãVILKVßUcvó3c;îñ[\_�ávãS^�c»ßUóÊTSRU^ ��� � ILRU]\[d_vß�ávãSó�àXÝ@^=óÊ^�I\cvPS_v^�W��4N;H/cJILKVW�� � HJc'îñ_�[\ó

<@ @�@=cvPVâ�â�^�c�cnîñPSR¦_�PSKVcg[Lîµá�ãS^JI\R�]d[\_�ß�á�ãSó ILTSTVR�ßU^�W�áv[=á�ãS^JTS_v[dTX[uc»^�W3TS_�[ õ RU^�ó�ßUKVc»á�ILKXâ�^\à
KVILóÊ^�RUð#HJÛ�Ü 
�[\_EW#H/^�cvß�]dK#îñ[d_=â�[�W�^�Ý@[d_�WVc/[\î@RU^�KS]\ávã � 
 � àµãVI\óÊó�ßUKS]�W�ßËcnáEILKVâ�^� 
 � ILKXW I\R�R û â�[\KVc»áv_EILßUKuá�c �(������'&$���"�$���þ �/c»ßUKS]ª^ �báv_�^�óÊ^�R�ð ãSß�]dã cv^�ávávßUKS]dc[Lî`ávãS^Zâ�P�á�[�� TVIL_EILóÊ^�á�^�_=^�KVcvPS_v^�W�PVc7á�ãVIpáÊIÉc»[dR�P�á�ß�[dK ÝgIdc¾îñ[\PVKVWªß�K:^�I\âEãªßUKVW�ßUöbßUWbô
PVILRQ_vPSK�Ý;ß�ávãS[dP�á�PVcvßUKS]�_EILKVW�[dó½_�^�c»á�IL_vá�c�þ �V[\_'^�I\âEã�_vPVK�â�[\_�_v^�c»T¦[\KXW�ß�KV]�á�[?W�ß��¦^�_v^�Kuá
KS^�ßU]\ã õ [\PS_�ãS[b[�W�cv^�ávávßUKS]dc6Ý@^'â�[\RUR�^�â�áv^�W�ávãS^'KbPSó õ ^�_�[Lî+cv^�I\_�âEã�ß�á�^�_EIpávßU[\KXc�_v^ 	uPSß�_�^�W�îñ[d_
�VKVW�ßUKS]�I�c»[dR�PSávßU[\K+þ �S_�[\ó ávãVßUc`WSILá�ISàdávãV^�� � H ]dß�öd^�c�ávãS^JTS_�[ õ I õ ß�RUß�ánð�[\î8c»PVâ�â�^�cvcgI\c@I
îñPSKVâ�á�ß�[dKò[\î8á�ãS^/KbPSó õ ^�_;[LîQcv^�I\_�âEã?ß�á�^�_EIpávßU[\KXc@T¦^�_vîñ[\_�óÊ^�Wµþ 
�^¾[ õ áEILßUKòILRËcv[��4N;H/c õ ð
óDPSR�ávßUTSRUðußUKS]DávãS^/KuPVó õ ^�_g[Lî+ß�áv^�_EIpá�ß�[dKVc�Ý;ß�ávã�ávãS^Jâ�[\_�_�^�cvTX[dKVW�ßUKS]�M � � â�[dc»á6T¦^�_`cná�^�T+þ

�QßU]\PV_v^ û cvãS[pÝ'c � � HJc;îñ[\_/W�ß��Í^�_�^�Kuá/ánðuT¦^�c�[Lî�KS^�ß�]dã õ [\PV_vãS[b[�WSc`îñ[d_;ávãV^DTS_�[ õ RU^�ó
ß�KVc»á�I\KVâ�^/â�[\KXc»ßËW�^�_�^�WÊI õ [pöd^\þ\N`ãS^�ávßUóÊ^'_v^ 	uPSß�_�^�W�îñ[d_�[ õ á�ILßUKSßUKS]DI=cv^�á@[LîµÝ@[d_�WVc�[Lî+cvß���^
� 
 ü @/Ý;ß�ávã3I � ��^�W�TS_�[ õ I õ ß�RUß�ánð��3ß�KVâ�_v^�I\cv^�c	Ý;ß�ávã��DI\KVW��8þ �V[\_�ãSßU]\ã��8à}á�ãSßUc�ß�KVâ�_v^�I\cv^
ßUcDóDPVâEã óÊ[\_�^�W�_EILó3Ipá�ßUâ�á�ãVILK!îñ[\_=RU[pÝ��:ö}I\R�PV^�c=^�c»T¦^�â�ßUI\R�RUð îñ[\_ �uô¯óDPSá�Ipá�ß�[dK KS^�ßU]\ãSô
õ [dPS_vãV[u[�WSc�þdN`ãV^�_�ß�]dãdá�� î§ILá<�uá�I\ß�RËc�[\îµávãS^ � � HJc6^�óÊTSãVI\cvß
��^'á�ãSßËc6TSãV^�KS[dó�^�KS[\K8þdÜ�c@Ýg^
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� 6P� º��Vº � ÌXe`~JrUq�j��dy��Sf�jnf�oLk¾oufEyz«��L��q�tdjn�uqpqL�\~���� q�r`yzknfvj»i�knyzq�od~
	v�	~lf�k=~ly��Ef O q � � �+Ã4q�j»�
�zfEod«�kn� W q � ���bi�m7m7yzou«¾�\yz~¯k»i�oux�f��¥q �d�Si��z� � xEq�od~¯klj»i�yzopkn~E�SÌXf�r�kg~ly��\f�¬ O ¼�m/tdk»i�kny�q�oÊouf�y�«��d¼
��q�tdjn�dqpqL�d~ � � yz«��pk�~ly��df�¬ O ¼�m/tdk»i�kny�q�o	� j»i�ob�dq�maxEqL�df`Ã	q�j»�\~6odfEyz«��L��q�t\jn�uqpqL�S�

â�ILK ^�I\cvß�RUð#KV[LávßËâ�^dà8á�ãS^ � � H/cDîñ[\_�óÊß���^�W I\KVW óÊ[\_�^�â�[dóÊTSR�^���KV^�ßU]\ã õ [dPS_�ãS[b[bWVc=IL_�^
ó�[d_v^gc»ãVß�î á�^�W7á�[�á�ãS^gR�^�î á�I\KVW=c»áv_EILßU]\ãuáv^�_�þ}N`ãSßËc8óÊ^�ILKVcQávãXIpá	ávãS^`ILRU]\[d_vß�ávãSóacvTX^�KVWScQR�^�cvc
ß�á�^�_EIpávßU[\KXc�îñ[d_7Ipá»áEILßUKSßUKS]?á�ãS^ÊcvI\ó�^Êcv[\RUP�ávßU[\K 	dPXILRUß�ánðdàXá�ãVILK�Ý;ãS^�K PVcvßUKS]��bôÿó�P�á�ILávßU[\K
KS^�ßU]\ã õ [\PS_�ãS[b[�WSc�þ 
�^g[ õ cv^�_�ö\^@I\RUcv[/ávãS^@áv^�KVW�^�KXâ�ð=[\îX^�RUßUó�ßUKVILávßU[\KD[\îVî§ILá	_�ß�]dãuáQáEILßURUc	îñ[d_
_�I\KVW�[\óÊRUðuô õ Idc»^�W�KS^�ßU]\ã õ [\PS_�ãS[b[�WSc�þ¦N`ãS^�óÊ^�W�ßËILK�KbPSó õ ^�_¾[\î6ß�á�^�_EIpá�ß�[dKVc�_�^ 	uPSßU_�^�W�á�[
�VKVWDcv[\RUP�á�ß�[dKVcQWS^�â�_�^�Idc»^�c õ ð7ILRUóÊ[dc»á8ánÝg[/[d_�WS^�_Ec+[LîXóÊI\]\KSß�ávPXW�^�îñ[d_Qá�ãS^g_�I\KVW�[\óÊRUð¾]\^�KSô
^�_EIpáv^�W?KV^�ßU]\ã õ [dPS_�ãS[b[bWVcgIdc;â�[dó�TXIL_�^�W?áv[�ávãS^=cvßUó�TVR�^��uô¯óDPSá�Ipá�ß�[dKòKV^�ßU]\ã õ [dPS_�ãS[b[bWVc�þ
�/KS^ÉÝgI}ð!áv[ ^ ��TSRËILßUK ávãS^#[ õ cv^�_�ö\^�W:ßUóÊTS_v[pöd^�óÊ^�Kuá3ßUK á�ãS^ø_�PSK�ôÿávßUóÊ^ø[LîJávãS^ ILR�ô

]\[\_�ß�ávãSóCßUc õ I\cv^�W�[\Kªá�ãS^�ßUKVâ�_�^�Idc»^�WªW�ß�öd^�_Ec»ß��Xâ�IpávßU[\K�[Lî`á�ãS^?cv^�IL_EâEã+à õ ð�â�[\KXc»ßËW�^�_�ßUKS]
õ ß�]d]\^�_`I\KVWZóÊ[\_�^¾WSß�öd^�_Ec»^JKS^�ßU]\ã õ [\PS_�ãS[b[�WSc�þ

N`ãS^�_�^øßËc?[dKS^øßËcvcvPS^Éá�ãVIpáZÝ@^ ãVI}ö\^�á�[ â�[dKVcvßUW�^�_?Ý;ãS^�KOPVcvß�KV]!KS^�ßU]\ã õ [\PS_�ãS[b[�WSc�þ
N`ãS^3RUI\_v]d^�_¾á�ãS^�KS^�ß�]dã õ [\PV_vãS[b[�WµàÍá�ãS^ õ ^�á»á�^�_�ßUc¾á�ãS^ 	uPVI\R�ß�ánðø[Lî`á�ãS^�RU[bâ�ILRUR�ð#[\T�á�ß�ó3ILR
c»[dR�P�á�ß�[dKVc�àVILKVWZá�ãS^D]d_v^�Ipá�^�_;ßËc;ávãV^�I\â�â�PS_EI\â�ð�[Lî4á�ãS^ �VKVI\RQcv[\RUP�ávßU[\K�á�ãVIpá/ßUc�[ õ áEILßUKS^�Wµþ
Ügá�ávãS^'c�ILóÊ^gávßUóÊ^\àpá�ãS^;RUI\_v]d^�_	ávãV^;KS^�ßU]\ã õ [\PS_�ãS[b[�Wµà�ávãS^;RU[\KS]d^�_�ß�á�á�I\÷\^�cQá�[=c»^�IL_EâEã=ávãV^
KS^�ßU]\ã õ [\PS_�ãS[b[�WòILá�^�IdâEãòß�áv^�_�ILávßU[\K+þ �	ßU]\PS_�^ ��cvãS[pÝ'c`ß�óÊTS_�[pö\^�óÊ^�Kuá;ß�KZávãV^DILRU]\[d_vß�ávãSó
_vPSKSô�á�ß�óÊ^?cvTX^�^�W Ý;ß�ávã ILRUó�[ucná7á�ãS_�^�^�[d_�W�^�_�c=[Lî;ó3IL]\KVß�á�PVW�^�îñ[d_7ávãV^?Ýg[\_EcnáDcvß�á�PVIpá�ß�[dK
�ñãSßU]\ãS^�_�T¦^�_Eâ�^�Kuá�ß�RU^�c ��à õ ^�ánÝg^�^�K ávãS^#cvó3ILRUR 
�ô¯óDPSá�Ipá�ß�[dK KV^�ßU]\ã õ [dPS_�ãS[b[bW ILKXW RËIL_�]\^�_
_�I\KVW�[\óÊß
��^�W?KS^�ß�]dã õ [dPS_vãV[u[�WSc�þ
�lKVâ�_�^�Idc»ßUKS]`ávãV^6KbPSó õ ^�_	[Lî�_EILKVWS[\ó Ý@[d_�WScQI\WSWS^�WJáv[?�uô¯óDP�áEIpávßU[\K7KV^�ßU]\ã õ [dPS_�ãS[b[bWVc

TS_v[�W�PXâ�^�c7IÉWS^�â�_�^�Idc»^�ßUK á�ãS^3KbPSó õ ^�_D[Lî@ß�áv^�_�ILávßU[\KVc7cvT¦^�Kuá õ ðøávãV^�ILRU]\[\_�ß�ávãSó�á�[ÉIpá»ô
á�ILßUKÉI3â�^�_»áEILßUKZcv[\RUP�ávßU[\K 	uPVILRUß�ánð õ P�á'ß�á�ßUKVâ�_�^�Idc»^�c@ávãS^�M � � ávßUó�^=îñ[\_;^�IdâEã�ß�á�^�_EIpávßU[\K8þ
�lKVâ�_�^�Idc»ßUKS]øá�ãS^�cvI\ó�^òî§I\â�áv[d_�à	Ý@^Z[ õ á�ILßUK:I\K:ßUKVâ�_�^�Idc»^ò[Lî'á�ãS^ÉâEãVILKVâ�^�cDîñ[\_�ávãS^ ��� �
ILRU]\[\_�ß�ávãSó�á�[3_v^�I\âEã?Ýg[\_EWZc»^�á�c`[Lî õ ßU]\]d^�_;c»ß
��^dþ

����
 ��� ���%� ! $

�lKVâ�_�^�Idc»ßUKS]�á�ãS^�cvß���^�[\î�ávãV^�â�[�W�^ÊÝ@[d_�W c»^�á�c/îñ[\_¾á�ãS^3cvI\óÊ^�TVI\_�I\óÊ^�áv^�_7c»^�á»ávßUKS]uc�àµÝ;ßUR�R
ß�KVâ�_v^�I\cv^JávãS^DWSß���â�PVR�ánðZ[Lî4ávãV^=]\ßUö\^�KòTS_�[ õ R�^�ó ßUKVcnáEILKVâ�^\þ �lKÉ[LávãV^�_'Ýg[\_EWSc�à�ß�á�ßËc;ó�PVâEã
ãVIL_EW�^�_gá�[ �VKVW�c»[dR�PSávßU[\KVcgîñ[d_ õ ß�]d]\^�_gTV_v[ õ R�^�ó3cgávãVI\Kòîñ[d_'c»ó3I\R�RU^�_`[\KV^�c�þ
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1-mutation neighbourhood:  16 code words
2-mutation neighbourhood:  72 code words

3-mutation neighbourhood: 184 code words
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1-mutation+rand words neighbourhood:  16+112 code words
random neighbourhood:     112 code words

2-mutation+rand words neighbourhood:  72+112 code words
3-mutation+rand words neighbourhood: 184+112 code words
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4¸d³ � �V�bº s��+{Á�4yzm7fE~@rUq�j`~lfvk`~ly��EfJo�q ��� �Souq�yz~lf�q � � � ��ÎuÐ\f���j»i�ob�\q�m ~lfEf���i�ou�3�dy��Sf�jnfEopk
odfEyz«��L��q�t\jn�uqpqL�\~E�µs��+{ knyzm7fE~`�ui�|}f¾��fEfEo?m7f�i�~ltdjnf���q�oZi8�Qs>Ã�y�kn� � ��9;: �<�ÍfEopknyztum>=)=)=
s��+{g~E� � � �@? ��x�i�x»�uf�i�ou�ò��9`� � À ? jntuodouyzou« � f��A:`i�k@ÌVy�oLt\Ð � � � � Ñ f�jnoufE� � � �\� � ¼���~lm7h 	v�
�4�df;tuodyzk�q�r+m7f�i�~lt\jnfEm7fEopk4yz~gs��8{ ~lfExEq�ob�d~6h�f�j6i���«�q�jny�kn�umïy�knf�j»i�kny�q�oX�

�QßU]\PV_v^�	=c»ãS[pÝ'c@â�[dó�TXIL_�ßUcv[\KVc õ ^�ánÝg^�^�K û KS^�ß�]dã õ [dPS_vãV[u[�W�ánðbT¦^�c�Ú 
�ôÿó�P�á�ILávßU[\K�� 
��
â�[�W�^øÝg[\_EWSc ��à�TSPV_v^ø_EILKXW�[\ó KS^�ßU]\ã õ [\PS_�ãS[b[�W [\î=c»ß
��^ û @ ILKVW 
�ôÿó�P�á�ILávßU[\K>TSRUPVc�
 �
_�I\KVW�[\ó â�[�W�^�Ý@[d_�WVc�þ �/c»ßUKS]�ávãS^#RUIdcnáÊánÝg[�KV^�ßU]\ã õ [dPS_�ãS[b[bWVc�à�Ýg^�[ õ áEILßUKS^�W>ILK ßUó�ô
TS_v[pöd^�óÊ^�Kuá=ßUK ávãV^?óÊ^�W�ßËILK:KuPVó õ ^�_�[Lî;ß�á�^�_EIpá�ß�[dKVc7îñ[d_�W�ß��¦^�_v^�KuáDá�I\_v]d^�á�cv^�áÊc»ß
��^�cDIdc
â�[\óÊTVI\_v^�W3á�[ÊávãS^ �V_Ec»ágánðbT¦^\þ

N`ãS^7óÊ^�W�ßËILK M � �ÞávßUóÊ^=ÝgIdc'ILRËcv[3ß�óÊTS_�[pö\^�Wµþ 
�^DILRËc»[3[ õ cv^�_�ö\^�W��ñKV[�_v^�c»PVR�áEc'IL_�^
c»ãS[pÝ;K ãV^�_�^��Já�ãVIpá�à õ ð�ß�KVâ�_v^�I\cvß�KV]�ávãS^Zc»ß
��^ò[Lî;KS^�ßU]\ã õ [\PS_�ãS[b[�WSc�à+ávãV^òW�ß��¦^�_v^�KVâ�^�c=ßUK
KuPVó õ ^�_D[\îgß�áv^�_�ILávßU[\KVcDILKVW:M � ��ávßUóÊ^3îñ[\_�c»ó3ILRUR6cv^�á�cvß
��^�cDW�^�â�_v^�I\cv^\þ 
�^?ILRËcv[øâ�[\KSô
� ^�â�á�PS_�^�ávãVILá õ ð:â�[dKVc»ßËW�^�_vßUKS] 
�ô¯óDP�áEIpá�ß�[dK TSRUPVc3_EILKXW�[\ó Ý@[d_�WScÊI\KVW TSPS_�^É_�I\KVW�[\ó
KS^�ßU]\ã õ [\PS_�ãS[b[�WScJ[Lî6î§I\ß�_�RUð õ ßU]�I\KVW ^ 	uPVILR�cvß
��^�c�àÍávãV^�W�ß��Í^�_�^�KXâ�^Êß�K�T¦^�_vîñ[\_�óÊI\KVâ�^�îñ[d_
ávãS^7TS_�[\T¦[dcv^�W ��� � I\R�]d[\_�ß�á�ãSó½Ý;ßUR�R8WS^�â�_�^�Idc»^¾W�_EILó3Ipá�ßUâ�ILRUR�ðdþ
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� 6P� º 2 º ? f��\y�i�oZoLtdmJ��f�j@q�rQy�knf�j»i�knyzq�od~�i�ob�?s��+{ ~lf�xEq�ou�d~`rËq�j��dy��Sf�jnfEopkg~lf�k;~ly��EfE~'i�ob�?�dy�rU¼
rUf�jnfEopk6oufEyz«��\��q�tdjn�dqpqL�d~E�uÃ	q�j»�Ê�zfEod«�kn� W q � �b�bi�m7m7yzou«/�dyz~¯k»i�odxEf �¥qª�d�bi��z� � x�q�ou~¯klj»i�yzoLkn~E�
ÌVf�rUk6~ly��df�¬u¿@tumJ��fvj�q�r+y�knf�j»i�kny�q�ou~ � � yz«��pk�~ly��df�¬b¿gtdmJ��f�j	q�rQs��+{>~lfExEq�ob�\~E�

����� � &	Ó�� � �6ÖV× ����! � ÓÉÖ�� & ��� � ! $ 	 � � � � ��� �§Ö ! � Ó��%$"&('@Ö"�Q×)&QÖ+Ö8Ø


 ^7TS_�[pö\^�W3á�ãVIpá/IdWSW�ßUKS]Ê_�I\KVW�[dó â�[�W�^¾Ýg[\_EWScgáv[��uô¯óDP�áEIpá�ß�[dKZKV^�ßU]\ã õ [dPS_�ãS[b[bWVc@TV_v[\ô
öußËW�^�c¾ß�óÊTS_�[pö\^�Wø^ �Í^�â�ávßUö\^�KS^�c�c¾ß�K cv^�I\_�âEãSßUKS]òávãS^�cvTVIdâ�^�[Lî;c»^�á�c�þ+N`ãSßUc¾_EILßËcv^�c/ávãS^Êîñ[dR�ô
R�[pÝ;ßUKS] 	dPV^�c»ávßU[\K+ÚµßËcJávãS^�_v^3I\KuðÉ_�^�Idc»[dKøá�[Z÷d^�^�T#á�ãS^��uôÿó�P�á�ILávßU[\K�KS^�ßU]\ã õ [\PS_�ãS[b[�W#Idc
TVIL_vá;[Lî	ávãS^ õ ßU]\]d^�_`KS^�ß�]dã õ [\PV_vãS[b[�W	�


 ^gTX^�_»îñ[d_vóÊ^�W¾ánÝ@[�ánðbTX^�c8[\îV^ ��T¦^�_�ß�óÊ^�KuáEc�þ}N`ãS^�ð7â�[\K �V_�ó ávãVILá	ãXI}öußUKS]�ávãS^`c»ßUóÊTSRU^
�uôÿó�P�á�ILávßU[\K�KS^�ßU]\ã õ [\PS_�ãS[b[�W#ßËc¾ßUó�T¦[\_vá�I\Kuá�þ �lK�[\PS_ �X_�c»á=^ ��T¦^�_�ß�óÊ^�Kuá7Ýg^�÷d^�T�á � �b^�W
ávãS^/KS^�ßU]\ã õ [\PS_�ãS[b[�W3c»ß
��^�áv[ û @=â�[�W�^/Ý@[d_�WSc@ILKVWÊÝg^�öpI\_vð�ávãS^/KbPSó õ ^�_g[Lî8â�[bWS^'Ý@[d_�WVc
â�[\_�_�^�cvTX[dKVW�ßUKS]Jáv[ �bôÿó�P�á�ILávßU[\KÊKS^�ßU]\ã õ [\PS_�ãS[b[�W3ILKVWÊ_EILKXW�[\óÏKS^�ßU]\ã õ [\PS_�ãS[b[�Wµþ�
 ãS^�K
PVc»ßUKS]3[dKS^7_�I\KVW�[dó�RUð?âEãS[uc»^�KZâ�[�W�^=Ýg[\_EW�îñ_�[\ó ávãS^��uô¯óDPSá�Ipá�ß�[dK�KS^�ßU]\ã õ [\PS_�ãS[b[�WòI\KVW
ávãS^J_v^�cnágîñ_�[\ó ávãS^¾_EILKVWS[\ó�KS^�ßU]\ã õ [\PS_�ãS[b[�WµàdávãS^JKbPSó õ ^�_`[LîQß�á�^�_EIpávßU[\KXc@cvTX^�Kuá õ ðÊávãV^
ILRU]\[\_�ß�ávãSó áv[ �XKVW#cv[\RUP�ávßU[\KXc'ßUKVâ�_�^�Idc»^�WÉW�_�I\ó3IpávßËâ�I\R�RUð ��c»^�^DRU^�î áJTSßUâ�ávPS_�^=îñ_�[\ó �	ßU]\PS_�^
� ��þ

N8['I\KVc»Ýg^�_+ávãS^ 	uPS^�cná�ß�[dK=cnáEIpá�^�W7I õ [pö\^�Ýg^�T¦^�_vîñ[\_�óÊ^�W/ávãS^gc»^�â�[dKVWJ^ ��TX^�_vßUóÊ^�KuáQI\KVW
Ý@^7ßUKVâ�_�^�Idc»^�W3á�ãS^Dcvß���^J[\îQá�ãS^7KS^�ß�]dã õ [\PV_vãS[b[�W?áv[�
<@�@�â�[�W�^7Ý@[d_�WVc�þ 
�^=Ý@^�_v^7I õ R�^Já�[
[ õ cv^�_�ö\^;á�ãS^¾cvI\ó�^JTSãS^�KS[\óÊ^�KS[\K õ P�á;[\KSRUð�îñ[\_ õ ß�]d]\^�_gcv^�á;c»ß
��^�c�� � @�â�[�W�^JÝ@[d_�WSc ��þ�
�^â�[\K � ^�â�á�PS_�^`ávãVILá@I\WSWSß�KS]Dó�[d_v^`_EILKVWS[\óÏâ�[�W�^'Ýg[\_EWSc4ßUc õ ^�KS^ �¦â`îñ[\_�á�ãS^�I\R�]d[\_�ß�á�ãSó õ P�á
÷\^�^�TSßUKS]�á�ãS^ 
�ô¯óDP�áEIpá�ß�[dK=KS^�ßU]\ã õ [\PS_�ãS[b[�W7ßËc�I�÷d^�ð¾î§I\â�áv[d_8îñ[d_Qá�ãS^`TS_�[ õ RU^�óïâ�[\KVcvßUWS^�_�^�W
ß�KÉá�ãSßËc/TXILT¦^�_�þ �/KS^�TX[ucvcvß õ R�^�^ ��TSRËILKVILávßU[\K�îñ[\_�ávãS^�[ õ c»^�_vöd^�WZTSãS^�KS[\óÊ^�KV[\K#â�[\PSRËW õ ^
ávãVILá 
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