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Ó cvxrÔ!cvÕ u ySnqjlj u ySÖreln�k#× Ó-Ø�Ù {!cvp-x u y u kfÖrjlÚ?Ô u ySnqÛ u nvm�e§k¦ySx u cvprelktÕ�elkfÖ u x u p~ÖCe§k?g|e§p~Örx~e§ÔIÜtÖ u g
p~ÚMp~Ö u Û:p�Ý¥ÞfßMà³árâ0ã�{ u Û�nqÖreld�c0Ö~eln0ktp�monqx�prÜ!y~{�cäp u x~dMehy u c0x u kfÜtÛ u xrn�ÜIp�â�å8elxrp~Ö�ß0Ö~x�c0kIpr}!cvx u k!yOÚÈæ
çqÜtprÖ�cvp�Û�ntg u x~k�gfelprÖ~xrelÔtÜtÖ u g:prÚfprÖ u Û�p�p~Üt}t}¦n�x~Ö�Örx�cvktpr}¦c0x u kMÖXßtÜtkIeKmVn�xrÛè}tjhc�y u Û u kfÖ�nvm;cvk!g
elkfd�nty�cvÖreln�k:n�kDÔ!nqÖr{Djlnty�c0j�c0k!g:x u Û�n�Ö u n�Ô�é u yOÖrp�ß¦p~nCpr{tnqÜtjhg�Ö~{ u Ú�c0jlp~nCprÜt}t}¦n�x~Ö�Ö~x�c0kIpr}!cvxUê
u kfÖCnqÔ�é u ySÖCÛDc0k!cvÕ u Û u kfÖ�ß�elk!ySjlÜ!g|e§kIÕ�x u yOj©cvÛ�cvÖreln�kEâ8z u ySnqk!g�ß+p~Örnqx�c0Õ u Û�c0k¦c0Õ u Û u kfÖ�elp�c
ySnqÛ�}tj uSë ÖSc0p~ìÈßIktn�Ö�ÖrnCÔ u ÛDc0k!cvÕ u g$ÔfÚ�Ütp u xrpXâEb�e§p~Örx~e§ÔIÜtÖ u g Ó-Ø elp u d u k�{!cvx�g u x%Ö~{!c0kDjln0ê
y�cvj Ó-Ø Ô u y³c0Ütp u Ö~{ u jlnty�c0jEySnqjlj u ySÖrnqxrp�ÛCÜIprÖ
Ô u yOnMnqx�gfelk!cvÖ u g¢ßtÖrn�yOn�ktp~e§p~Ö u kfÖ~j§Ú:ì u�u }�ÖrxSc�y~ì
nvm&y~{!cvktÕ�elktÕCx u m u x u k!y u p'Ô u ÖUí u�u k9pr}!cqy u p�â¢ã�{telp%ySnqktprelprÖ u k!ySÚî}txrnqÔtj u Ûïelp�moÜtx~Ör{ u xäyOn�Û�}Ij§eðê
y�cvÖ u g9ÔfÚ�Ö~{ u ySnqÛ�Û�nqk:m`c0eljlÜtx u p%nvm1g|e§p~Örx~e§ÔIÜtÖ u g9p~ÚfprÖ u Û�p-p~Ü!y~{?c0p-jln�p~Ö�ß�gfÜt}Ij§ehy�cvÖ u g¢ß�cvk!g
jhc0Ö u Û u prpSc0Õ u p�ß!cvk!gDySx�cvpr{ u p�n0m�elk!gfeldfe©g|Ü!c0j¦pr}!cqy u pXâ

b�elprÖrx~elÔtÜtÖ u g�Õfc0x~Ô!c0Õ u yOn�jlj u ySÖrelnqk�}¦n�p u p%cCy~{!cvjlj u ktÕ�elktÕ-}Ixrn�ÔIj u Ûñæfx u ySjhc0elÛ�elktÕ'cvjlj�ìMelk!g|p
nvm;gtcvÖ�cprÖrx~Ü!ySÖ~Ütx u p�í�{telj u cqy~{te u dfe§kIÕ uSò yOe u k!ySÚfßfp�y�cvj©cvÔteljle§ÖUÚCc0k¦g�m`cvÜtjlÖUêUÖrn�j u xSc0k!y u âfóUkDpr}telÖ u
nvm;Ö~{ u gfe ò ySÜIj§ÖUÚfßtcCkfÜtÛCÔ u x�nvm;}Ixrn�}¦n�pSc0jlp�{!cXd u c0Ö~Ö u Û:}tÖ u gôÖrn�g u p~elÕ�kñc:gfelprÖrx~elÔtÜtÖ u g Ó-Ø
Ö~{!c0Ö�moÜtjðõ!jljlp�c0jlj�Ör{ u p u x u�ö Ütelx u Û u kfÖrp�â¢ã�{ u Õqx u cvÖ-kfÜtÛCÔ u x�nvm�elk!ySn�Û:}tj u Ö u }txrnq}!nqp�c0jlp�×op u�u
z u ySÖ�âEÞ Ù x uS÷!u ySÖ~p'{In0íøgfe ò ySÜtjlÖ�Ö~{ u y~{!cvjlj u ktÕ u elpXâÈù1n0í u d u xXß�Ör{ u ySnqÛCÔtelk!c0Ö~e§nqk�nvm�p u d u x�cvj
ySnqÛ�}tj u Û u kfÖ�cvxrÚ�Ö u y~{tkte ö Ü u p-ÛDcXÚDj u c�gîÖrn�c0k�c0jlÛ�nqprÖ�} u xúm u ySÖCc0jlÕqn�xrelÖ~{tÛñâtåIn�x�elktprÖSc0k!y u ß
ySnqÛCÔtelktelktÕ�û8c0ktÕ#üSý�þvÿ��+ySÚtySjlehy�g|e§p~Örx~e§ÔIÜtÖ u g Ó-Ø Ý¥ÞXá�í�elÖr{�nqÜtx-mUc0ÜtjlÖUêUÖrnqj u x�cvkMÖ�c0jlÕ�nqxrelÖr{tÛ
ySnqÜtjhgCÕfc0elk�cm`cvÜtjlÖUêUÖrnqj u x�c0kfÖ�c0k!g:ySÚtySjlehy�ÕMcvxrÔ!cvÕ u yOn�jlj u ySÖrnqx�â

ã�nñc�gIgfx u p~pCÖr{ u p u elprprÜ u p�ß&í u {!cXd u g u prelÕ�k u g c�m`c0ÜtjlÖúê`Ö~n�j u x�cvkfÖ'gfelprÖ~xrelÔtÜtÖ u g ÕMc0x~Ô!c0Õ u
ySnqjlj u ySÖrnqx%}Ixrn�Ö~ntySn�jUß�{ u x u cÄmoÖ u xCy�cvj§j u gîÖr{ u z Ó i }tx~n�ÖrntySnqj�Ý����fß����Xá�Ô!cvp u g9nqkñx u c0p~n�k!cvÔtj u ß
í u c0ì�c0p~prÜtÛ:}tÖreln�kIp�âSóUÖEpSy�c0j u p�Ö~n�c0kfÚ�kfÜtÛCÔ u x�n0mtktntg u p�âXóUÖ�ySnqkfÖrelkfÜ u pEÖ~n�moÜIk!ySÖrelnqkäyOn�xrx u ySÖ~j§Ú



elkñÖ~{ u }tx u p u k¦y u n0m�jln�p~Ö�ßEg|Üt}tjlehy�c0Ö u g�ß�nqx%nqÜtÖUêUn0m¿ê`nqx�g u x�Û u prpSc0Õ u p�ß�nqx%nvm%×¿m`c0eljðêUprÖrnq} Ù kIn|g u
ySxSc0pr{ u p��¦elÖ�c0jljln0í�p�nqÔ�é u ySÖ~p�Ö~n'Û:e§Õqx�cvÖ u nqx�Ô u ySn�Û u g u j u Ö u gDí�{telj u x u m u x u k¦y u g�â

óUk9n�xSg u x-Ö~n u d�c0jlÜ!c0Ö u Ö~{ u z Ó i }txrnqÖrntySn�jUß�í u {!cXd u }txrnqÖrnqÖUÚM} u g9elÖ�n�k�cDgfelprÖrx~elÔtÜtÖ u g
û�elp~}Eß¦ã�xSc0ktp~}teld u Ý����³árßtelÛ:}tj u Û u kfÖ u g�cvÖ�ó�����ó���ßtx~ÜtktktelktÕ:n�k�cCÛCÜtjlÖ~eKêUã�x�cvktpr}tÜIÖ u x
Ô!nfc0xSg
{tnqprÖ u g#ÔfÚ?cñzfÜIk?p u xrd u x�Û�cqy~{telk u â�åtnqx'Ö~{ u }tÜtxr}¦n�p u n0m%Ö~{telp u d�c0jlÜ!c0Ö~eln�kEß8í u x u }Ij©cqy u g
i�e ö Ü u x
	 pCnqxrelÕ�elk!cvj�óUk¦gfelx u ySÖ�� u m u x u k!y u Ø n�ÜIkMÖ:×oó�� Ø�Ù ÕMcvxrÔ!cvÕ u ySnqj§j u yOÖrn�x�Ý�� �~áúß8}tx~n0dMehg u g
í�elÖr{-ã�xSc0ktp~}teld u ßXí�elÖr{'c1}txrnqÖrnqÖUÚM} u e§Û:}tj u Û u kfÖ�cvÖreln�k�nvm!Ör{ u z Ó iD}txrnqÖrntySnqj`â0z Ó iD}txrn0dfehg u p
c0jlj�Ör{ u moÜtk!ySÖ~eln�k!cvj§elÖUÚ:n0m�i�e ö Ü u x
	 p Ó-Ø ß�c0k!gôe§k�c�gIgfelÖreln�k�elp�x u p~e§jle u kfÖ�ÖrnDÛ u prp�cvÕ u n�x�prelÖ u
m`cve§jlÜtx u p�âfã�{ u Û�nqÖreld�c0Ö~e§nqktp8mon�x
Ör{Ie§p�cv}t}tx~nMc�y~{�c0x u Ör{ u mVn�jljln0í�e§kIÕ!æ

� u c0p u n0m�}Ixrn�Ö~n�ÖUÚf}telktÕ�Ör{ u c0jlÕ�nqxrelÖr{tÛ elk�cmVÜtk!ySÖ~e§nqk!c0j�jhcvktÕ�Ü!cvÕ u ß
� ÜIp u nvm;c0k uSë elprÖ~elktÕ!ß u cvprÚqêUÖrn0êUÜtp u ß!ySj u cvkEß!g|e§p~Örx~e§ÔIÜtÖ u g:}tx~n�Õqx�c0Û:Û�elktÕ u kfdMelx~n�ktÛ u kfÖ�ß
� uOë elp~Ö u k!y u nvm;cj§nty�cvj�ÖrxSc�ySelktÕ�ySnqjlj u ySÖrnqx�c0p�x uXö ÜIe§x u gDÔfÚ�z Ó i�ß
� }¦n�p~prelÔteljlelÖUÚCn0m;yOn�Û�}¦c0xrelp~n�kCí�elÖr{�i�e ö Ü u x
	 p ÓØ â

ã�{ u nqxrÕMcvkte��c0Ö~eln�k�n0mfÖr{telpE}¦c0} u xEelp�Ör{ u mon�jljln0í�elktÕ!â~z u ySÖ~e§nqk���g u pSySxrelÔ u p+Ôtx~e uS÷ Ú�Ö~{ u z Ó i
}tx~n�ÖrntySnqjUßEc0k!gî{telÕ�{Ij§elÕq{MÖ~p�Û u y~{!c0ktelp~Û�p�elÛ:}tj u Û u kfÖ u gôn�k9ã�xSc0ktp~}teld u â�z u ySÖreln�k �:x u dfe u í�p
Ör{ u g|e§p~Örx~e§ÔIÜtÖ u g�}txrnqÕ�xSc0Û�Û:elktÕCÛ�ntg u j&n0m�ã�x�cvktpr}teld u c0k¦g9e§Ö~p'elÛ:}tj u Û u kfÖSc0Öreln0kEâ¦óUk�}!cvxUê
ÖrehySÜIj©cvx�ß�elp~prÜ u px u j u d�cvkMÖÖrnDÖr{ u z Ó i�elÛ:}tj u Û u kfÖSc0Örelnqk�c0x u {telÕ�{tjlelÕ�{fÖ u g�âtã�{ u kEß8e§k�z u yOÖ�â
�!ß�í u moÜtx~Ör{ u xDg u pSySxrelÔ u Ör{ u e§Û:}tj u Û u kfÖ�cvÖreln�k9elÖrp u jðm�â+z u ySÖ~eln�k��tß�}tx u p u kMÖ~p�} u xUmVn�xrÛDc0k!y u
Û u c0prÜIx u Û u kfÖrp�n0m�n�Ütx�}Ixrn�Ö~n�ÖUÚf} u elÛ:}tj u Û u kfÖSc0Öreðn�kEâqz u ySÖ~e§nqk��'ySnqk!ySjlÜ!g u p�Ör{ u }!c0} u xXâ�� u
ySnqÛ�}!cvx u n�Ütx
} u xUmonqxrÛDc0k!y u x u prÜtjlÖ~p�í�elÖr{�i�e ö Ü u x
	 pXâ

� ��ÍtÒ����������fÑ�ÍtÒ���ÌtÒrÎ+ËèÎ ��Ì�!��#"�$�%&��ÍtÎ�ÌtÎ�Ñ�Î('

� u ySnqktprehg u x�cySn�jlj u ySÖ~e§nqkCn0m()�*tþ,+Sü-)+ySnqktk u ySÖ u gDÔfÚCc0kCÜtktx u jlehc0Ôtj u ktnqkfêúå8órå/. yr{¦c0ktk u j§pXâ,�
pr}¦c�y u e§p u elÖ~{ u x�c�}tx~n|y u prpXßtc�}tx~n|y u prp~n�x�n�x+c�Õ�x~n�Üt}�n0m�Û�cqy~{telk u p�âXzf}!cqy u p
Û�cXÚ%yOn�kfÖ�cve§k�n�k u
n�x�Û�nqx u cv}t}tjlehy�c0Ö~eln�ktp�y�c0jlj u g1032�ýrþXý�4657)�} u xUmonqxrÛ:e§kIÕ-elk!g u } u k!gtcvkfÖ%ySnqÛ�}tÜtÖSc0Ö~e§nqktp�âfwDÜtÖScXê
ÖrnqxrpCc0jljlnty�c0Ö u p-gfÚfk!c0Û:e©y³c0jljlÚ�n�Ô�é u ySÖrp�elkñÖ~{ u elx�pr}!cqy u â/��k8.�Ô�é u ySÖ�elp-jlnty�c0Ö u g9elk]c:prelktÕqj u
pr}¦c�y u ÔtÜtÖ�Û�cXÚCÛ�elÕqx�c0Ö u â�.�Ô�é u ySÖ~p�Û�cXÚ�ySnqkMÖSc0elkDx u m u x u k¦y u p�ÖrnCn�Ö~{ u x�n�Ô�é u ySÖrp�jlnty�c0Ö u gDelk
Ör{ u p�cvÛ u n�x�elk:x u Û:n�Ö u pr}!cqy u pXâ!û�nty�cvj�n�Ô�é u ySÖrp�c0x u cqy�y u p~p u gîÖr{tx~n�ÜtÕq{DprÖ�cvk!gtcvx�g:}!nqelkMÖ u xrp
í�{ u x u c0p�x u Û:n�Ö u nqÔ�é u ySÖ~p%cvx u c�y�y u prp u g�dfehc�x u Û�nqÖ u }!nqelkMÖ u xrpXâ���k�n�Ô�é u ySÖ%cqy�y u p~prelÔtj u mox~n�Û
c0Öj u c0prÖn�k u x u Û�nqÖ u pr}!cqy u elp-y�c0jlj u g9*:2�;³ÿ=<>+³ß�cvp�n�}t}¦n�p u g�Ö~n?*@5A<CB0þXýrü�n�Ô�é u ySÖrpXâ �/}tÜtÔtjlehy
n�Ô�é u ySÖ�Ô u j§nqktÕ�p�Ö~n�cCp~e§kIÕ�j u pr}!cqy u ß¦elÖrp�46DFE!üA5³â!i�ÜtÔIj§ehy�c0k¦g�}Ixreld�c0Ö u nqÔ�é u ySÖ~p-c0x u gfÚfk!c0Û:e©y
p u Örp�âfã�{¦c0Ö+elp�ßqc0kfÚ'kIn�kfêUÕMcvxrÔ!cvÕ u }txreld�c0Ö u n�Ô�é u ySÖ+Û�cXÚ�Ô u ySnqÛ u }tÜtÔIj§ehy�cvk!g-dfehy u êUd u xrp�cIâtåtnqx
elktprÖSc0k!y u ß+c:}tÜtÔtjlehy�n�Ô�é u ySÖ-n�kIj§Ú9x u Û�n�Ö u jlÚ�x u m u xrx u g�ÔfÚ�cDprelktÕqj u p~}!c�y u Û�cXÚDÛ�elÕqx�c0Ö u Örn
Ör{¦c0Ö�pr}!cqy u â/��moÖ u x-Û:e§Õqx�cvÖreln�kEßfÖ~{ u n�Ô�é u yOÖ-elpäyOn�ktp~e©g u x u g�cvp�}txreld�c0Ö u â�G
c0p~e©y³c0jljlÚMßIÖr{ u gfelpUê
Örx~elÔtÜtÖ u g Ó-Ø elp�elkñy~{!c0x~Õ u nvm�ÖrxSc�y~ìfe§kIÕ�x u Û�n�Ö u c�y³y u prp~elÔtelj§elÖUÚ�nvm�}tÜtÔIj§ehy�nqÔ�é u ySÖ~p�âEi;xreld�c0Ö u
n�Ô�é u ySÖrp�gfnCktnqÖ�ySn�k!y u xrk�ÜIp�c0k!gDc0x u x u ySjhc0elÛ u g�ÔfÚ:Ör{ u jlnty�cvj Ó-Ø p�â

ã�{ u ÛCÜtÖSc0Ö~n�x+x u prÖ~p�Üt}¦n�kDÖUí
n'p u }!c0xSc0Ö u jhcXÚ u x~p�nvm�n�Ô�é u ySÖ�ÛDc0k!cvÕ u Û u kfÖ
×op u³u å8e§Õ¦â � Ù â
ã�{ u Ô!nqÖrÖ~n�ÛøjhcXÚ u xEelpEelk!g u } u k!g u kfÖ+nvm!n�Ô�é u ySÖ+p u Û�c0kfÖ~e©yOp�ß�p~Örx~Ü!ySÖrÜIx u ßfnqxE}tx~n�Õ�xSc0Û:Û�elktÕ+jhc0k|ê
Õ�Ü¦c0Õ u æ0Ör{telp8e§p�Ö~{ u gfelprÖ~xrelÔtÜtÖ u g-Õfc0x~Ô!c0Õ u ySnqjlj u ySÖreln�kpr} u ySeðõ u g$e§k:Ý ���XáÈc0k¦g-g u pSySxrelÔ u gCÔtx~e uS÷ Ú
{ u x u elkEâtã�{ u g|e§p~Örx~e§ÔIÜtÖ u g:Õfc0xrÔ¦c0Õ u ySnqjlj u ySÖreln�k:n�ktjlÚC}tx~n�}!cvÕMcvÖ u p�cqy�y u p~prelÔteljle§ÖUÚCelkfmVn�xrÛDc0Ö~e§nqk
prÜI}t}tjle u g:ÔMÚ:Ör{ u Üt}t} u x�jhcXÚ u xXâ



and run-time
Application

Garbage 
Distributed

Detection

Table

Application

Table

independent)

System
(language-

Local
Garbage
Collector

Read

Write Write Read

WriteRead

Stubs

Tables
SharedExit Entry

�����!²��M²���Q~N§L�YVHKWXJ�TU�vHK¶�T�´MQSYV·�Q�QSJC¶qRUW0��QSTUTUQST�L�Jq£'¸-LOHKJC£ML³YrL�TUYURU���SYU��RUQST

ã�{ u Üt}t} u x�jhcXÚ u x+elp�c$×ojhcvktÕ�Ü!cvÕ u êUpr} u ySeðõÈy Ù x~ÜtkfêUÖrelÛ u ß uSë Ö u k!g u g:Örn�e§kfÖ u xUm`cqy u í�elÖ~{Cn�Ütx
gfelp~ÖrxrelÔtÜIÖ u g Ó-Ø âXóUk-Ör{ u Üt}t} u x+jhcXÚ u xXß�nqk u õ¦k!gfp+p~Örn�xSc0Õ u ÛDc0k!cvÕ u Û u kfÖE×Vn�Ô�é u yOÖ�c0jljlnty�c0Ö~e§nqkEß
cvk!g j§nty�cvj�Ö~x�c�yOe§kIÕ?ÕMcvxrÔ!cvÕ u ySnqj§j u yOÖreln�k Ù cvp�í u jlj%cvp�x u Û�n�Ö u e§kfdqn|y³c0Örelnqk?mVÜtk!ySÖ~e§nqktpD×oeUâ u â
ySnqÛ�ÛCÜtkIe©y³c0Öreðn�k�prÖ~ÜtÔtp Ù â

ã�{ u ÖUí
n�jhcXÚ u xrp8pr{!cvx u elkfmonqxrÛDc0Örelnqk�e§kÖr{ u mVn�xrÛ nvmte§k¦ySn�Û:e§kIÕ�cvk!g�n�ÜtÖ~Õ�n�elktÕ�x u m u x u k!y u p�â
��k�elk!ySnqÛ�elktÕ�x u m u x u k!y u elp�y�cvj§j u g:c0k�üAEfý�5�� <©ýúü 0 c0k!g:c0kCn�ÜIÖrÕ�nqelktÕ-x u m u x u k!y u elp�y�c0jlj u g�cvk
ü
	 <©ý�<lýúü 0�â Ø nfn�} u x�cvÖreln�kîÔ u ÖUí u�u k9jhcXÚ u x~p�elp�jlelÛ�elÖ u gCÖ~n�prelÛ:}tj u elkfÖ u x�c�yOÖreln�ktp�Örn:Û�c0elkfÖ�cvelk
ySnqktprelp~Ö u k!yOÚ�Ô u ÖUí u�u k u kMÖ~xrÚ�c0k¦g uOë elÖ
elÖ u Û:p�â

wDÜtÖSc0Ö~n�xrp
elk�gfe�� u x u kfÖ�pr}¦c�y u p�yOn�Û�ÛCÜIktehy�c0Ö u dfehc ��i Ø êUprÖUÚfj u elkfd�nty�cvÖreln�kEßve`â u âqÔfÚ'Û u pUê
pSc0Õ u p�â/��k�elkfd�nty�c0Ö~eln�k�elp-Û u gfehc0Ö u g�ÔfÚ9Û u y~{!cvktehy�c0jljlÚqê`Õ u k u xSc0Ö u g�p~ÖrÜtÔIp-monqx�Û�c0x~pr{!cvjlj§elktÕ
cvk!gCÜtkIÛ�c0x~pr{!cvjlj§elktÕ�Û u prpSc0Õ u p��tcprÖrÜIÔ�elkfÖ u xUm`cqy u p�Ô u ÖUí u³u k�Ör{ u cv}t}tjlehy�c0Ö~eln�k�c0k¦gCÖr{ u p~ÚfpUê
Ö u Ûñß u k!ySntgfelktÕ-ÖUÚf} u gCelkfmonqxrÛDc0Örelnqk-elkMÖ~n'c�ÖUÚf} u j u prp&mon�x~Ûñâ0ã�{ u c0xrÕqÜtÛ u kMÖ~p�c0k¦g�x u p~ÜtjlÖrp�elk
cvk�elkfd�nty�cvÖreln�k�ySnqkfÖ�c0elkñcvkfÚ�Û�e ë ÖrÜIx u n0m�}IÜtx u gtc0ÖSctßIx u m u x u k!y u p�ß�c0k!gôÛ�elÕ�xSc0ÖrelktÕ�n�Ô�é u ySÖrpXâ
��{ u kDp u k!g|e§kIÕ�n�x�x u y u eldMelktÕDc�Û u p~p�cvÕ u ßIÖr{ u p~ÖrÜtÔ9ySx u cvÖ u p u elÖr{ u x�c0k u kfÖrx~Ú�n�x uOë elÖ�e§Ö u Û
monqx�Ö~{ u x u m u x u k!y u n�x�Ö~{ u n�Ô�é u yOÖ u ÛCÔ u gtg u g�elkDÖr{ u Û u prpSc0Õ u â

ã�n�}tx~n0dfe©g u m`cvÜtjlÖUêUÖrnqj u x�c0k¦y u ß uSë ÖrxSc�ÖrelÛ u cvk!g-n0í�k u xrp~{tel}'elkfmonqxrÛDc0Örelnqk�elp�}telÕ�Õ�ÚqêUÔ!c�y~ì u g
nqkMÖ~nCÖr{ uuSë e§p~ÖrelktÕCÛCÜtÖSc0Ö~n�x
Û u p~p�c0Õ u p�â@.�y�y�c0p~eln�k!cvj�ySnqkMÖ~xrnqj�Û u prpSc0Õ u p�c0x u-uSë y~{!c0ktÕ u g�ß¦elk
Ö~{ u Ô!c�y~ìfÕ�x~n�Ütk!g¢ßfÖrnCx u Û�n0d u elk!c�y�y u prp~e§ÔIj uu kfÖrxrÚDelÖ u Û�p�â

ã�{ u z Ó i#}tx~n�ÖrntySnqj�x u jle u p�nqk�Ör{ u'uSë elprÖ u k!y u n0m�c0kfÚ�p~Ö�c0k¦gtc0xSg�jlnty�c0j8ÖrxSc�ySelktÕ:ÕMc0x~Ô!c0Õ u
ySnqjlj u ySÖrnqx�âfã�{ u gfelprÖ~xrelÔtÜtÖ u gD}tx~n�Ö~n|yOn�j�elp�Ô!c0p u g:n�k�c�ySn�ktp u xrd�cvÖreld u�uSë Ö u ktprelnqk�n0m�x u m u x u k!y u
ySnqÜtkfÖrelktÕ¦â�+c�y~{:pr}!cqy u ÛDc0elkfÖ�c0elktp�c�jlelprÖ+nvmÈ}¦n�Ö u kfÖrehc0j¦elk!ySn�Û:elktÕ%cvk!g�n�ÜtÖ~Õ�nqe§kIÕ%x u m u x u k!y u p�ß



x u pr} u ySÖreld u jlÚ]y�cvjlj u g�Ö~{ u üAEfý�5���ýrþ,;³ÿ§ü�c0k!g ü 	6<lý
ýúþ ;�ÿlü�â@G+nqÖr{�Ö~{ u'u kMÖ~xrÚDÖ�cvÔtj u c0k¦gDÖr{ uuSë e§Ö
Ö�cvÔtj u c0x u ySnqktp u xrd�c0Ö~eld uDu prÖ~elÛ�c0Ö u p�â�óVm�ÖUí�n�gfe�� u x u kfÖ:pr}!cqy u p�}¦n�p~prelÔtjlÚ�x u m u x�Ö~n]cîprelktÕqj u
n�Ô�é u ySÖ�nvm�p~}!c�y u � ß u c�y~{Dí�e§jlj�Ô u c0prp~elÕ�k u gîc0k u kMÖ~xrÚDelÖ u Ûèe§k � âfã�{telp�gfe�� u x~p�mox~n�Û/x u m u xúê
u k!y u ySn�ÜtkfÖ~e§kIÕ!ß�c0k!gôe§k9}!cvxrÖrehySÜIj©cvx�mox~n�Û i�e ö Ü u x
	 p%ó�� Ø ßIÔ u y�c0Ütp u í u k u�u g�c0k u kfÖ~xrÚ�} u x
x u Û�n�Ö u p~}!c�y u Örn'g u c0j�í�elÖr{CÜIktx u jlehc0ÔIj u yOn�Û�ÛCÜIktehy�c0Ö~e§nqkEâ�ã�{Ie§p&}!nqj§ehySÚ�x u k!g u x~p u kfÖrxrÚCelÖ u Û
g u j u Ö~eln�k�c0k:e©g u Û�}¦n�Ö u kfÖ�nq} u xSc0Ö~e§nqk�c0k!g$} u x~Û�elÖ
Örn�j u xSc0Ö~e§kIÕ'jln�p~Ö�n�x�gfÜt}tjlehy�cvÖ u g:Û u prp�cvÕ u â
óUk�Ö~{ u mVn�xrÛ u x+y�c0p u c0kfÚ-prÜIÔtp u�ö Ü u kMÖ�ySn�kfÖ~xrn�j¦Û u prp�cvÕ u p&x u y u e§d u g:í�elj§j¦c0jljln0í?Ütp+Ö~n'x u ySjhc0elÛ
}tx u dfe§nqÜtprjlÚ:ÕMc0x~Ô!c0Õ u�u kfÖrxrÚ:elÖ u Û:p�âfã�{ u jhc0Ö~Ö u x�y�cvp u í�eljlj¦{!cXd u ktn u � u ySÖ�prelk!y u c0jlj!Õfc0x~Ô!c0Õ u
u kfÖrx~ÚDe§Ö u Û�p
í
n�ÜtjhgC{¦cXd u Ô u³u k�Ô u�u k�}tx u dfeln�Ütp~j§Ú�yOn�jlj u ySÖ u g�â

û¢n|y³c0j¦ÕMc0x~Ô!c0Õ u ySnqjlj u ySÖreln�k:}txrnty u³u gfp�mVxrn�ÛèÖr{ u Ütkteln�k:n0m�Ö~{ u jlnty�cvj�xrnfn�Ö�c0k!g$Ör{ u�u kfÖ~xrÚ
Ö�cvÔtj u p%cvk!gDx u Û�n0d u p�n�Ô�é u ySÖ-c0k!g u kMÖ~xre u p�elkDÖr{ u-uOë elÖ�Ö�c0ÔIj u â!zfelk!y u jlnty�c0j Ó-Ø p~Ö�cvxrÖrp�mox~n�Û
Ör{ u Ütkteln�k:n0m+Ör{ u jlnty�cvjExrnfnqÖ�í�e§Ö~{�Ö~{ u ×`yOn�ktp u xrd�cvÖreld u jlÚ u prÖ~e§ÛDc0Ö u g Ù u kfÖrx~Ú�ÖSc0Ôtj u ß¦c0jlj!kIn�kfê
x u c�y~{!c0ÔIj u jlnty�c0j&n�Ô�é u yOÖrp�c0x u Ö~xrÜ u ÕMc0x~Ô!c0Õ u â�+c�y~{?jlnty�cvj Ó-Ø ySj u cvktp�Ör{ u:u kfÖrxrÚ�ÖSc0Ôtj u n0m
Ütp u j u prp u kfÖrx~Ú'elÖ u Û�p�âXóUk�ÖrÜtx~kEß uSë e§Ö�ÖSc0Ôtj u p+c0x u Ütp u g�Örn-ySj u c0kCx u Û�nqÖ u
u kfÖrx~Ú'ÖSc0Ôtj u ßXÚfe u jhgfelktÕ
prÜ¦y�y u p~preld u jlÚ�Ô u Ö~Ö u x u prÖ~e§ÛDc0Ö u p�â

��{ u k�cvk uSë elÖ�elÖ u Û/n�kCp~}!c�y u � elp�g u j u Ö u g�ßfÖr{ u yOn�xrx u pr}¦n�k¦gfelktÕ u kfÖrx~Ú�elÖ u Û nqk�pr}¦c�y u
� y�cvkCÔ u x u Û�n0d u g�âXã�n%Ö~{telp u � u ySÖ�ßtc���ü³ÿ§üOýrü 0Cü-)-)�þ���ü+y�cvkCÔ u p u kfÖ�mox~n�Ûøp~}!c�y u � Örn�pr}¦c�y u
�:â!ù�n0í u d u x�Ö~{telp�Û u prp�cvÕ u y�cvk�Ô u gfÜt}Ij§ehy�cvÖ u g:nqx�jln�p~Ö�âtã�nCÕqÜ!c0xSg�c0Õfc0elktprÖ�jlnqprp�ßI} u xrelntgfehy
2 )�ü 0Cü-)-)�þ���ü7)�c0x u p u kfÖ&moxrnqÛ � Ö~n�� ySn�kfÖ�cvelktelktÕ-Ör{ u jlelprÖ
n0m�c0jlj uOë elp~ÖrelktÕ uSë e§Ö
elÖ u Û:p+n�k �
}¦n�elkfÖrelktÕ�Ö~n�� �XÔMÚ�ySn�Û:}!c0x~e§p~n�k�pr}¦c�y u � y�c0kCg u g|Ü!y u�u kfÖrx~Ú-elÖ u Û:pEÖ~{!c0Ö�c0x u ktnqÖ�x u c�y~{!cvÔtj u ß
c0k¦gCx u Û�n0d u Ö~{ u Û9â�óUk:Ör{ u x u Û�c0elk!g u x+n0m�Ör{ u }!c0} u xXß +-46Efý�5 4vÿ:0Cü7) )�þ	�vü
x u m u x~p�Örn�Ô!nqÖr{:Ütp u
c0k¦g�g u j u Ö u Û u prpSc0Õ u p�â

.�k u ySn�Û:Û�n�k}txrnqÔtj u Û e§kDgfelprÖ~xrelÔtÜtÖ u gCp~ÚMp~Ö u Û:p�elp
Ör{ u Û u p~p�cvÕ u g u jle§d u xrÚCg u jhcXÚfâ�w u púê
p�cvÕ u p9ySn�kfÖ�cvelktelktÕ?x u m u x u k!y u p9ÛCÜtp~Ö�Ô u Ö�c0ì u k e§kfÖ~n c�y³ySn�ÜtkfÖDÖrn#ÕqÜ!c0xSg cvÕMc0elktp~Ö�ÜtkIp�cXm u
x u ySjhc0Û�cvÖreln�k8âEzfÜt}t}¦n�p u Ör{!cvÖ'nqk u p~}!c�y u � p u k!g|p�cDÛ u prpSc0Õ u Örn�cDpr}¦c�y u � ySn�kfÖ�cvelktelktÕ
cîx u m u x u k!y u Örn�cDÕ�eld u k�n�Ô�é u ySÖ�ß�pScXÚ�
�â ��Ö-Ör{ u pSc0Û u ÖrelÛ u ß�c9ySn�kfÖ~xrn�j
Û u prp�cvÕ u e§pp u kfÖ
mox~n�Û p~}!c�y u � Ö~n�p~}!c�y u �2ÖrnDelkfmonqxrÛ Ör{!cvÖ%Ö~{ u x u Û�n�Ö u }!nqelkMÖ u x�n�k�nqÔ�é u ySÖ�
9{¦c0p-Ô u�u k
gfelp�y³c0x�g u g�â¦óVm�nqÔ�é u ySÖ
Delp
ktn�Ö�jlnty�cvj§jlÚ�x u m u x u k¦y u gîÜt}!nqkDx u y u e§dfelktÕCÖ~{ u g u j u Ö u Û u p~p�c0Õ u ßfelÖ
í�eljlj�Ô u x u Û�n0d u moxrnqÛ/Ör{ u-u kfÖrx~Ú�Ö�cvÔtj u c0k!gDySnqj§j u yOÖ u g�cvÖ�Ö~{ u k uOë Ö�jlnty�cvj Ó-Ø â

ã�nñcXdqn�ehg�Ö~{telp'}Ixrn�ÔIj u Ûñß�í u ì u�u } nqk u c�y~{#pr}¦c�y u c�d u ySÖrnqx'nvm�{telÕ�{ u prÖ�ÖrelÛ u p~Ö�cvÛ�}tp
c0k¦g�í u Ö~elÛ u p~Ö�c0Û:} u kfÖ~xrÚ�elÖ u Û�p�â ��{ u k�p u k!gfelktÕ�c x u m u x u k!y u ß�Ö~{ u prÖ~ÜtÔ ySx u cvÖ u p9Ör{ u
u kfÖrx~ÚñelÖ u Û�p�c0k!gîprÖ~n�x u elk9elÖ%Ö~{ u d�c0jlÜ u n0m�Ö~{ u jln|y³c0j+ySjlntyrì�â�ã�{ u p�c0Û u d�c0jlÜ u e§p�Ütp u g9Örn
ÖrelÛ u prÖSc0Û�}9Ör{ u ÛCÜtÖSc0Örnqx-Û u prp�cvÕ u â���}¦n�k x u y u eldMelktÕ�cîÛCÜtÖ�cvÖrn�x�Û u prpSc0Õ u ßEÖ~{ u x u y u e§d u x
ySnqÛ�}!cvx u p-Ö~{ u Ö~elÛ u p~Ö�c0Û:}�d�c0jlÜ u�uSë ÖrxSc�ySÖ u g�moxrnqÛ Ö~{ u Û u prpSc0Õ u í�elÖ~{�Ör{ u n�k u monqÜtk!g9elk
Ör{ u d u yOÖrn�x:n0m-{telÕ�{ u prÖ:ÖrelÛ u p~Ö�cvÛ�}tpXâEã�{telpCd u ySÖrnqx�ySnqkfÖ�c0elktp�c9p~}!c�y u ehg u kfÖ~eKõ u x�c0k!g#cvk
c0p~prntySehc0Ö u g ÖrelÛ u prÖ�cvÛ�}îmon�x u c�y~{#x u Û:n�Ö u pr}!cqy u â(�2ÖrelÛ u prÖSc0Û�}îe§p�elk!ySx u c0p u g u c�y~{?Ö~elÛ u
cîÛ u p~p�c0Õ u elp-x u y u eld u g�â&óVm�Ör{ u ySn�x~x u p~}!nqk!gfelktÕ u kfÖ~xrÚ�elk�Ör{ u d u yOÖrn�xCgfn u p�ktn�Ö�Ú u Ö uSë elprÖ
Ör{ u elktelÖ~e©cvjtd�c0jlÜ u y�c0k:Ô u ÖSc0ì u kCmox~n�Û Ör{ u Û u prpSc0Õ u â Ø n�kfÖrx~n�j¦Û u p~p�c0Õ u p�y�c0x~xrÚ�Ö~{ u ySÜtx~x u kfÖ
d�c0jlÜ u n0m+Ör{ u ÖrelÛ u prÖSc0Û�}Cd u ySÖ~n�x-ySn�x~x u p~}!nqk!gfelktÕDÖrn:Ör{ u Ö�cvxrÕ u Ö�p~}!c�y u â���}¦n�k�x u y u eldfelktÕ�c
ySnqkMÖ~xrnqj!Û u prpSc0Õ u ß0Ör{ u ÖrelÛ u prÖ�cvÛ�}�d�c0jlÜ u monqÜtk!g�elk'Ö~{ u Û u prpSc0Õ u e§p+ySnqÛ�}!cvx u g�Ö~n�Ör{ u d�c0jlÜ u
elkDÖr{ u�u kfÖrx~ÚDe§Ö u Û�p
ÖrnCg u Ö u ySÖ�Û u prp�cvÕ u p�elk:Örx�cvktprelÖXâ

zfelk!y u nqÜtx'gfelprÖ~xrelÔtÜtÖ u gî}txrnqÖrntySn�j&e§p�Ô!cvp u g9nqkñx u m u x u k!y u ySnqÜtkfÖrelktÕ¦ß!elÖ�m`cve§jlp�Örn�ySn�jlj u ySÖ
ySÚtySj u p���â
� � TUQS¶fL�RrL³YUQ�TU��´0^V¶�RUWXYUW0��W³N��ð��������WX¶fQST�·�HKYU��HKJ0YUQSRV^oTU¶ML³�SQ%�S�0�~NKQST�´��qY+HKYUT�£qQ�TU�SRVHK¶qYVHKW�J:HKT�WX��Y
YU��Q
TU��WX¶fQ�W�¨EYU�vHKT�¶fL�¶fQSR�L�T�HKY&�ML³T�JqW�Y+´fQSQSJ�HK¸�¶0NKQS¸�Q�J0YUQS£:W�J�YU�0HKT
¶�RUWXYUW�YV�0¶fQX¤



� �'Í���Ë � ��Ò�� �

�#ÕMcvxrÔ!cvÕ u ySnqjlj u ySÖrnqx+elkMÖ u x�cqySÖrp
ySjln�p u j§Ú�í�elÖr{�Ör{ u }txrnqÕ�xSc0Û�Û:eKktÕ�Û:ntg u jUß�cvp+pr{tn0í�kCelkCz u ySÖXâ
�Iâ!óUk�}¦c0xrÖ~ehySÜtjhc0xXß!Ö~{ u í�cXÚ�x u m u x u k¦y u p�c0x u yOx u cvÖ u g�ß+yOn�}te u g9c0k!g9p u kfÖ-elp-c�yOxrÜ!ySehcvj+elprprÜ u â
åIn�x8Ör{telpEx u c0p~n�kEßví u õ¦xrprÖ+g u p�ySx~e§Ô u Ö~{ u }txrnqÕ�x�cvÛ�Û:eKktÕ+Û:ntg u j�nvm!ã�x�cvktpr}teld u ß0ySn�k!y u kfÖrx�cvÖrelktÕ
nqkñì u Úñ}¦n�elkfÖrp�x u jhc0Ö u g9ÖrnDÖr{ u z Ó i elÛ�}tj u Û u kfÖ�c0Ö~eln0kEâtã�x�cvktpr}Ie§d u elp-cDgfelprÖ~xrelÔtÜtÖ u g?û¢e§p~}
g u prelÕ�k u g�Ö~n'}Ixrn0dfehg u c-}Ixrn�Õqx�cvÛ�Û�elktÕ�Û�ntg u j�c0p�ySjln�p u cvp�}!nqprprelÔtj u ÖrnCc'y u kMÖ~x�cvj§e� u g�û¢elpr}Eß
cvk!gCelkD}!c0x~ÖrehySÜtjhcvx�æ

� Ö~nC}txrn0dfehg u jln|y³c0Örelnqkfê`Ö~x�cvktpr}!cvx u kfÖ�elkfd�nty�cvÖreln�kEß
� Ö~n�prÜI}t}tjlÚ�Ör{ u Ô!c0p~ehy�moÜIk!ySÖrelnqk!c0jlelÖUÚCx u�ö Ütelx u g9ÔfÚôc:gfelprÖ~xrelÔtÜtÖ u gñcv}t}tjlehy�c0Ö~eln�k�Ö~{txrnqÜtÕ�{c�p~Û�c0jljtkfÜtÛCÔ u x�nvm;ySnqk!y u }tÖ~p�ß
� Ö~n�}tx~n0dMehg u c�p u Ö+n0m uSë Ö u ktpreln�kIp�ß u cvpreljlÚ�}!nqxrÖ�cvÔtj u Örn�c0ktnqÖr{ u x;û¢elpr}-nqx�x~ÜtkfÖrelÛ u p~ÚMp~Ö u Û:p�â

ã�x�cvktpr}teld u e§pj©cXÚ u x u g9n�k?c�û¢e§p~}�elkMÖ u xr}Ix u Ö u x�â���.�k u û�elpr}�elkfÖ u x~}tx u Ö u xCx~Ütktp�n�k u cqyr{
ã�x�cvktpr}IÜtÖ u x}txrnty u p~prnqx�c0k!g9elkfÖ u xSc�ySÖ~p'í�elÖ~{ñÖ~{ u n�Ö~{ u xrp�Ör{Ixrn�ÜIÕ�{�Û u prp�cvÕ u }!cvprp~e§kIÕ!â�ã�{ u
Ütk¦g u xrjlÚfelktÕCxrÜIkMÖ~elÛ u p~ÚfprÖ u Û u ktprÜIx u p'å8órå/.'ßIx u jlehc0ÔIj u Û u prpSc0Õ u y~{!cvktk u jlp�â Ø nqktp u�ö Ü u kMÖ~jlÚMß
í u {!cXd u prelÛCÜtjhc0Ö u gCÛ u prpSc0Õ u m`c0eljlÜtx u p�Örn u d�c0jlÜ!cvÖ u Ör{ u m`c0ÜIj§Öúê`Ö~n�j u xSc0k!y u c0p~} u yOÖrp�n0m+z Ó i�â
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ã�x�cvktpr}Ie§d u }tx~n0dMehg u päc$moÜIk!ySÖrelnqkEß�,.-�/�0�1�,32�4�576qßfÖrnDp u k¦g�cCÖUÚf} u g�Û u prpSc0Õ u ÖrnDã�x�cvktpr}Ie§d u
Ö~{tx u cqg�ß�cqgtgfx u prp u g-ÔfÚ�c
e©g u kfÖreðõ u x�/98;:�<+,=/ >=4%cvk!g�c
}!nqxrÖEkfÜtÛCÔ u x�?A@7:�/ 2Eâ�ã�{ u�B;C 2�D./+>7@ 2
cvxrÕ�ÜIÛ u kfÖ�elp�Ütp u gämonqxEÛ�cvxrp~{!c0jljlelktÕ!EvÜtktÛ�c0x~pr{!cvjljKelktÕ+Ö~{ uGF 1.<�Õ�eld u k�cvp�c0x~Õ�ÜtÛ u kfÖ�â � u {!cXd u
uSë Ö u k!g u gôÖr{telp
moÜtk¦ySÖreln�kDÖ~n�cqy�y u }tÖ�c0k�c�gIg u gDc0x~Õ�ÜtÛ u kfÖÈæ

H)I=J7K=L=HNM7OQP#R!L)S&T)U=M!V)J�W3XNMYJ)Z7[7H=\)O7];W*O_^!X)[=J7]NM&O7H=`=\)a�b

ã�{ u jhcvprÖ�c0x~Õ�ÜtÛ u kfÖ�ß�4+,7c�87d�ß�p~e§ÛCÜIj©cvÖ u pCÛ u prpSc0Õ u p�m`c0eljlÜtx u pEæ+nqÜtÖUêUn0m¿ê`nqx�g u xXß�g u j©cXÚ u g�ß
jln�p~Ö�ß�nqx-gfÜt}tjlehy�c0Ö u g9Û u prp�cvÕ u pXâEã�{ u Ö�c0x~Õ u ÖÖr{tx u c�ge/;f�:+,.4 >=4�x u y u eld u pCÖr{ u Û u prpSc0Õ u ÔfÚ
y�cvjlj§elktÕÖr{ u mVÜtk!ySÖ~e§nqkg:+,�D�,!>=h+, B :�@ F 8=2�d�æ

R!L)S'i#jk[7H=V=H;W*l7H=])T=[=XNR ]=\NM=a�Pmb
� ã�x�cvktpr}teld u Û u prp�cvÕ u elp�c-p~Örx~Ü!ySÖrÜIx u ySn�Û:}!nqp u g:n0m�p u d u x�cvj8õ u jhgfp-æ

L)J=[)U!V)J�R!L)Skn
O7\)J7\ opJ)Z!H_R!H=L=L=\)S7H_O7\)J7\
L=XNU7[7V=H opJ)Z!H&L=HNM7O7H)[&J)Z7[7H=\)O7];W*O
J7\)[=S7H)J opJ)Z!H�J7\)[=S7H)J&J)Z7[7H=\)O7];W*O
L=HNM7O7])J=a)^!H opJ)Z!H�J=a)^!H&X)TeJ)Z!HqR!H=L=L=\)S7H
T)U=M!V)J�W3XNM opT)U=M!V)J�W3XNMrT7X)[sR!\)[7LNZ!\=`=`;WtM7Sr\NM7OuU=M=R!\)[7LNZ!\=`=` WmM7S
o�\)O=O�W*J�W3XNM7\=`gv)w=xeT�W3H=`)O7L�i
J�WmR!H=L)J7\NR=^ opl7\=`NU!H&X)T&J)Z!HeL=HNM7O7H)[&y;W3LN^z`=X=V=\=`&V=`=X=V){
O7H=`=\)a o|L;WmR=U!`=\)J7H=L|U=M7[7H=`;W3\N}!`=H~R!H=L=L=\)S7H=L=�

� Å&��Q��S��RURUQSJ0Y&HK¸%¶vNKQS¸%QSJ0YrL³YVHKW�JDRU�qJ�T
W�J��IQ �|HKTU¶ � ���o�ML1¨oL³TUY��fHKTU¶�HKJ0YUQSRU¶qRUQ�YUQSR
HK¸�¶0NKQS¸�QSJ0YUQS£�L³Y
ZU�
��Zo��¤��8��Y�YU��Q
£0HKTUYURVHK´q��YUQS£�¸�W0£�Q~N!W³¨�Å�RrL�JqTU¶0HKPXQ
HKT�µXQSJ�QSRVHK�%L³J�£QOL³TVH¥NK��¶MWXRUYrL³´0NKQ�YUW%L³J�WXYU��QSR
�|HKTU¶C£0H§LONKQS�SY�W�R�¨h�qJ��SYVHKW�JfLSN�N§L³J�µX�ML³µXQ�¤



��j§jfÖ~{ u p u õ u jhgfp+{¦cXd u g u m`cvÜtjlÖ�d�cvjlÜ u p�âvã�{ u B;C 2�D=/+>7@=2-elp�Ütp u g�Örn-ÛDc0xrp~{!c0jfc0k!g�ÜIktÛ�cvxUê
pr{¦c0j�Ö~{ u nqÔ�é u ySÖ�x u m u x u k!y u g�ÔfÚ�Ö~{ u 4�8;/�8&õ u jhg�â�z u d u xSc0jtc0jlÖ u xrk!cvÖreld u ÛDc0xrp~{!c0jljlelktÕ+p u Û�cvkMÖ~ehySp
c0x u }tx~n0dfe©g u g�ÔfÚ9ã�x�c0kIpr}teld u â�ã�x�c0kIpr}teld u p u xrd u xrpCÜtp u c0k uSò ySe u kfÖ�Û�cvxrpr{¦c0jljle§kIÕ-moÜIk!ySÖrelnqk
c�@ � c�,=h+,7cCí�{tehy~{�gfn u p�ktnqÖ�Õ u k u x�cvÖ u x u Û:n�Ö u }!nqelkMÖ u xrp�ÔtÜtÖ�ySn�}te u p�d�c0jlÜ u p�Ö~nCÖr{ u Ö�c0x~Õ u Ö
û�elp~}Eâ

� u {!cXd u c�gIg u g�ÖUí
n�õ u jhgfp+Örn�Ö~{ u prÖSc0k!gtcvx�g�ã�x�cvktpr}Ie§d u Û u prpSc0Õ u p~ÖrxrÜ¦ySÖrÜtx u âfã�{ u z Ó i
}tx~n�ÖrntySnqj+ÖrelÛ u prÖSc0Û�}Ip�ÛCÜtÖSc0Ö~n�x�Û u prp�cvÕ u p�Ö~n�}tx~n�Ö u ySÖ'c0Õfc0elktp~Ö�ÜtktpScXm u ß!jhcvÖ u n�x%g|Üt}tjlehy�c0Ö u
Û u prp�cvÕ u p&×op u�u z u ySÖ�â � Ù â�ã�{ u /A> F ,�1=/98 F ?
õ u jhg�elp�Û�cvk!c0Õ u g�ÔfÚ�Ö~{ u p~ÖrÜtÔtpXâ �+ã�{telp uSë Ö u kIpreln�k
{!cvp�kIn ySnqktp u�ö Ü u k!y u nqk Ö~{ u n�Ör{ u xDÛ u p~p�c0Õ u moÜtk¦ySÖreln�kIp�â
ã�{ u õ u jhg�4+,7c�8;d?elpDÜtp u g Örn
prelÛCÜtjhcvÖ u Û u prpSc0Õ u m`cve§jlÜtx u p�ßtcvk!g:elp�p u Ö
mox~n�Û/Ö~{ u 4+,7c�87d�cvxrÕqÜtÛ u kfÖ
n0mG,.-�/�0�1�,32�4�576qâ

ã�{ u�u � u ySÖ�nvm�Ör{ u 4+,7c�8;dCd�c0jlÜ u elp�Ö~{ u monqj§jln0í�elktÕ+æ

�CyOn�xrx u pr}¦n�k¦gfp�Ö~nCÖr{ u g u m`c0ÜIj§Ö
ktnqxrÛ�cvjÈg u jle§d u xrelktÕCå8órå�. n�x�g u x�ß
��� ySn�x~x u p~}!nqk!gfp�Örn�c�g u jhcXÚ u g:Û u p~p�c0Õ u ß
� �-ySnqxrx u pr}¦n�k!g|p%Ö~n�c�jlnqprÖ�Û u prp�cvÕ u ß
� �CySnqxrx u pr}¦n�k!g|p%Ö~n�cCg|Üt}tjlehy�c0Ö u g:Û u p~p�c0Õ u â

ã�{ u g u jhcXÚ9e§p u kfmonqx�y u g ÔfÚ9Ör{ u :A,�D�,�>=hA, B :�@ F 8 2�d$576�moÜtk!yOÖreln�k�í�{tehy~{ g u jle§d u xrp�Ör{ u
Û u prp�cvÕ u Örn:Ör{ u c0}t}tjlehy�cvÖreln�k�cqy�ySn�xSgfelktÕ�Ö~nCÖr{ u d�c0jlÜ u n0m�Ör{ u 4+,7c�8;dCõ u jhg�âIã�{ u ��� d�c0jlÜ u
elk!gfehy�cvÖ u pDÖr{ u kfÜtÛCÔ u x�nvm'ÖrelÛ u pCÖr{ u Û u prp�cvÕ u pDelp�x u c�g elk�Ör{ u]ö Ü u Ü u í�elÖr{In�ÜtÖ:Ô u elktÕ
g u jleld u x u gDÖ~nCÖr{ u ySnqxrx u pr}¦n�k!g|e§kIÕ�Ör{Ix u cqg�â
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ã�x�cvktpr}teld u p~Üt}t}¦n�x~Örp�ÖrxSc0ktp~}!c0x u kfÖ�õ!k u gqê`Õqx�cve§k u gDn�Ô�é u ySÖ�p~{!c0x~elktÕ!âtû¢e§p~}De§p�c�ÖUÚf} u j u p~p�jhc0k|ê
Õ�Ü¦c0Õ u í�{Ie©y~{�n�ktjlÚ-ÛDc0ktel}tÜIj©cvÖ u p�ySn�kIp�y u jljlp�â Ø nqktp uXö Ü u kfÖrjlÚMßvã�xSc0ktp~}teld u c0jljln0í�p�n�k u Örn-}¦c0prp
c0k¦gCc�y�y u prp�x u Û�n�Ö u jlÚ�cvkfÚ'ySn�kIp�y u j§jUâqã�{ u yOx u cvÖreln�kCnvmEx u Û:n�Ö u x u m u x u k!y u p�elp+ÖrnqÖ�cvj§jlÚ-Ö~x�cvktpUê
}!cvx u kfÖ�Ö~nCÖr{ u }tx~n�Õqx�c0Û:Û u xXâ�ã�{ u yOn�xrx u pr}¦n�k¦gfelktÕ�gtcvÖ�c�p~ÖrxrÜ¦ySÖrÜtx u p-c0x u ySx u c0Ö u g�c0p�c�p~e©g u
u � u ySÖ
n0m!Û u prpSc0Õ u }!c0p~prelktÕ¦âÄz|} u yOeKõ�y�c0jljlÚMß³prÖ~ÜtÔtp�cvx u x u p~}!nqktprelÔtj u monqx�g u Ö u ySÖ~e§kIÕ'ySn�kIp;y u jlj§p�elk
Û u prp�cvÕ u p�c0k!g:ySx u c0ÖrelktÕ:Ör{ u ySn�x~x u p~}!nqk!gfelktÕ u kMÖ~xrÚ:n�x uSë elÖ�elÖ u Û:p�Örn�c�y³y u prp�Ör{ u x u Û:n�Ö u j§Ú
x u m u x u k!y u gîn�Ô�é u ySÖrpXâ!û�elp~}�gfn u p
Û�cvì u c0kfÚ�gfelp~Örelk!ySÖ~e§nqkCÔ u ÖUí u�u k�x u m u x u k¦y u p-c0k!g$}tjhc0elkCn�Ô|ê
é u yOÖrp�âfã�{ u x u mVn�x u ßfe§kCÖ~{!c0Ö&Û�ntg u jUß0c�x u m u x u k!y u elp�ySx u c0Ö u g�mVn�x u cqy~{�ySnqktp�y u jlj!}!cvprp u gCelkCÖr{ u
Û u prp�cvÕ u â8ã�{fÜtp�ß u c�y~{ yOn�ktpCy u jlj
n0m�cDjle§p~Ö�Û�cXÚDÔ u c�y�y u prp u g e§k¦g u } u k!g u kfÖ~j§Ú9mVxrn�Û�nqÖr{ u x
y u jljlp�âfã�{Ie§p
}¦n�jlehySÚ'elp+x u�ö Ütelx u g:Ö~n'ì u�u }�Ö~{ u p�cvÛ u p u Û�c0kfÖ~e©yOp�c0p�c0kfÚ�j§nty�cvjÈû¢elpr}Eâfù�n0í u d u x�ß
elÖ�ySx u c0Ö u päcjhc0x~Õ u c0Û:n�ÜtkfÖ+nvm uSë elÖ�c0k!g u kfÖ~xrÚ�elÖ u Û�p�c0k!g:í
n�x~p u ktp�jln|y³c0jlelÖUÚMâ

ã�x�cvktpr}Ie§d u }tx~n0dMehg u p%c�y³c�y~{ u Û u Û:n�xrÚ�cvprp~n|yOe©cvÖ u gîí�elÖr{�x u Û�nqÖ u x u m u x u k!y u p�â(.�kDõ!x~prÖ
c�y³y u prp�Ö~n'c�}tÜtÔtjlehy&n�Ô�é u yOÖ�Ö~{txrnqÜtÕ�{�c�x u Û�n�Ö u x u m u x u k!y u ß!c�x u }tjlehy�c�n0m�Ör{ u n�Ô�é u yOÖ+elp�ySn�}Ie u g
ÖrnÖr{ u j§nty�cvj!y�cqyr{ u n0m�Ör{ u x u m u x u k!ySelktÕCû�elpr}Eâ ��jljtp~ÜtÔtp u�ö Ü u kfÖ�x u c�g:c�y�y u prp u p�Örn-Ö~{telp+n�Ô�é u ySÖ
í�eljlj�Ô u jlnty�c0jUßfelk�Ö~{ u y�cqyr{ u â

Ø nqkMd u xrp u jlÚMßXc0kCc0Ö~Ö u Û:}tÖ�Örn�í�xrelÖ u c�x u }tjlehy�c�e§kfd�cvj§ehgtcvÖ u pEcvjlj�n�Ö~{ u x�x u }tjle©y³c0p�â6.�í�k u x~pr{tel}
n0m�Ö~{ u nqÔ�é u ySÖCelp-Û:elÕ�x�cvÖ u gîÖrn9Ör{ u û�elp~}�í�{tehyr{�{¦c0pCc0ÖrÖ u Û�}IÖ u g9Ö~{ u í�xrelÖ u cqy�y u p~p�â+ã�{Ie§p
p�y~{ u Û u elp-í u jlj�c�gtcv}tÖ u g9ÖrnDmoÜIk!ySÖrelnqk!c0j+jhcvktÕ�Ü!cvÕ u pXß�prÜ¦yr{?cvp'û�elp~}Eß�í�{ u x u x u c�g c�y�y u prp u p
c0x u ÛCÜ!y~{CÛ�nqx u mox u�ö Ü u kMÖ�Ör{!cvkDí�xrelÖ u pXâ
� ���SYU�MLON¥NK�X��YU��Q&YVHK¸%QSTUYrL³¸�¶�ÆfQ~NK£�HKT8HKJ0HKYVH§LON¥H	�SQS£�L�Y��SRUQ�L�YVHKWXJ-W³¨ÈL
¸�QSTUTrL�µXQX¤v�vYU��´qT�L³RUQ+RUQSTU¶MWXJ�TVHK´vNKQ
¨©WXR+�q¶M£fL�YVHKJqµ'YU�qQ�YVHK¸�Q�TUYrL³¸�¶�L�TUTUW0�~H§L³YUQS£�·�HKYU��Q�L��~�C£�QSTU�SRVHK¶�YUWXR�L³T+Q��0¶0N§LOHKJ�QS£:HKJ��0QS�SYS¤|av¤



�/}tÜIÔtjle©yn�Ô�é u ySÖCc0jlí�cXÚfp�}!nqe§kfÖ~p-Örnñc �qü-)�+ 5A< *tý�465³âEåtnqx�Ör{telp-}tÜIxr}¦n�p u ßEã�x�cvktpr}Ie§d u n�Ôfê
é u ySÖrp:{!cXd u Ô u�u k uSë Ö u k¦g u g í�e§Ö~{ cvk uOë Ö~x�cîõ u j©g¢ß�y�cvj§j u g ;Sþ,+���*�46<CE|ýúü 5�ß+Ö~n]cqy�y u p~pDÖr{ u elx
ySnqxrx u pr}¦n�k!g|e§kIÕ�g u p�yOxrel}tÖrnqx�âfóUkDn�xSg u x
Örn�p�cXd u pr}¦c�y u ßI}tjhc0elkC}tx~e§d�cvÖ u n�Ô�é u yOÖrp�gfnqk�	 Ö+x u m u x�Ö~n
cvkMÚ�g u p�ySx~e§}IÖrn�x�c0k!gDÖ~{ u elx�Ô!c�y~ì�}¦n�elkfÖ u x%elp�p u Ö-Ö~n?� ��ûEû&â�b u } u k¦gfelktÕDn�k�Ö~{ uCuSë elprÖ u k!y u
nqx�ktnqÖ�n0m�c�y�cqyr{ u g�x u }tjlehy�ctß�c:g u p�yOxrel}tÖrnqx'c�yOÖrp u elÖr{ u xäcvp%c$j§nty�cvj�{!c0k!g|j u x�n�kîe§Ö~p%y�cqy~{ u g
x u }tjlehy�ctßqn�x�cvp�cx u Û:n�Ö u }¦n�elkfÖ u x+Örn'c}tÜtÔIj§ehy
nqÔ�é u ySÖXâ,��elÖ~{Cx u p~} u yOÖ�ÖrnÖr{ u z Ó i9Û�ntg u j`ßqc
ã�x�cvktpr}Ie§d u g u p�yOxrel}tÖrnqx-c�ySÖ~p�}!cvxrÖrjlÚDÔ¦n�Ör{�cvp%c0k u kfÖrxrÚ�cvk!gDc0k uSë elÖ�elÖ u ÛñâqóUÖ%ySnqkfÖ�c0elktp�Ör{ u
monqjlj§n0í�elktÕ�õ u j©g|p�í�{ u kñySnqxrx u pr}¦n�k!g|e§kIÕCÖrn�c0k uSë elÖ�elÖ u Û:p�æ

� ã�{ u e©g u kfÖreðõÈy�cvÖreln�k:n0m�Ö~{ u n0í�k u x�û�elpr}:í�{ u x u Ör{ u nqÔ�é u ySÖ�elp�jlnty�c0Ö u g�ß
� cvk .�órb í�{tehyr{:Ütkte ö Ü u jlÚ�ehg u kMÖ~eðõ u p�Ör{ u n�Ô�é u ySÖ�Ör{tx~n�ÜtÕq{tn�ÜIÖ�Ör{ u p~ÚfprÖ u Ûñß
� c�p~Ö�c0Ö~Ütp�ßIelk!gfehy�c0Ö~elktÕ'í�{ u Ör{ u x�Ör{ u y³c�y~{ u gDx u }tjlehy�c�elp�d�c0jlehg�n�x�ktnqÖ�ß
� c��rí u c0ìD}¦n�elkfÖ u x���Örn:Ör{ u jlnty�c0j8x u }tjlehy�c �!Ö~{telp�}¦n�elkfÖ u x�elp�kIn�Ö�ÖSc0ì u k�elkfÖrn�cqy�ySnqÜtkfÖ%ÔfÚ
Ö~{ u jlnty�cvj�Õfc0x~Ô!c0Õ u ySn�jlj u ySÖ~n�xXâ!óUkIe§Ö~ehc0jljlÚMßqÖr{telp�}!nqe§kfÖ u x�e§p�p u Ö�Ö~n?���ûEû&â!óUÖ�elp�ÜI}ÈgtcvÖ u g
Üt}¦n�kDx u y u eldfelktÕ�cCySn�}fÚfâ

��k�cqgtgfelÖreln�k¦c0jIõ u jhg:e§p�}Ix u p u kfÖ�í�{ u kîÖr{ u g u pSySxrel}tÖ~n�x�c�ySÖ~p%c0p�cvk u kfÖ~xrÚDelÖ u Û9æ

� c�jlelprÖ�n0m!}¦c0elxrp
×r×Vjle§p~} ehg-Ö~elÛ u p~Ö�c0Û:} Ù����	�UÙ âvã�{ u õ¦xrprÖ&n�k u ehg u kfÖreðõ u p
c%û¢elpr}�{tn�jhgfp�{tnqj©g|p
c�x u Û�n�Ö u }¦n�elkfÖ u x�Ö~n�Ör{!cvÖ�}¦c0xrÖ~ehySÜtjhc0x�n�Ô�é u ySÖ�âqã�{ u p u yOn�k!g�nqk u elp�elk!yOx u cvp u g u cqy~{CÖrelÛ u
c�Û u prpSc0Õ u ySn�kfÖSc0elktelktÕCc�x u m u x u k!y u Ö~nCÖr{!cvÖ�n�Ô�é u yOÖ�e§p�p u kfÖ�Ö~nCÖr{!cvÖ�j§elp~}Eâ

+cqyr{�û¢elpr}�Û�c0elkfÖ�cvelktpEc�Ö�c0ÔIj u n0m�d�c0jlehg�g u pSySxrel}tÖ~n�xrp�×oã�.�b Ù elk!g uOë|u g�ÔMÚ3.�órb n0m�}tÜtÔtjlehy
nqÔ�é u ySÖ~p�â ��p'cDg u p�yOxrel}tÖrnqx'ySnqkMÖSc0elktp�n�kIj§Ú�c:í u c0ì�}¦n�elkfÖ u x-Örn:Ör{ u jlnty�c0j�x u }tjlehy�ctßEcvktn�Ö~{ u x
gtcvÖ�cîprÖ~xrÜ!ySÖ~Ütx u ß�Ör{ u j§elp~Ö'nvm%}tÜtÔIj§ehy:n�Ô�é u ySÖrpî×`û8i(. Ù ß+elpCÛDc0elkfÖ�c0elk u g9Örn�}tx u d u kfÖ:}tÜtÔtjlehy
nqÔ�é u ySÖ~p�mox~n�Û/Ô u elktÕCySn�jlj u ySÖ u gDÔfÚ�Ö~{ u j§nty�cvj Ó-Ø â ��{ u kôcvk�nqÔ�é u ySÖ�Ô u yOn�Û u p�}tÜtÔtjlehy0ßfelÖ�elp
cqgtg u gDÖ~nCÖr{ u ûEi(.�â@��{ u kDÖ~{ u jhc0p~Ö�x u Û�n�Ö u x u m u x u k!y u ÖrnCÖr{Ie§p�n�Ô�é u ySÖ�elp%g|e§pSy�c0xSg u g�ß�cvk!g
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�øySnqkMÖ~xrnqjEÛ u prp�cvÕ u e§p�yOn�Û�}¦n�p u gCnvm+Ör{ u monqj§jln0í�elktÕ�õ u jhgfpXæ
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í�{teljlprÖ�cXdqn�ehgfelktÕ-Ö~{ u gtc0ktÕ u xrp�n0m+gfÜt}tjlehy�c0Ö u g:Û u p~p�cvÕ u pXâ
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cvk!gDelk!gfelx u ySÖreln�k9y u jljlp�â � u p~elj§e u k¦y u Ö~n�Û u prpSc0Õ u m`cve§jlÜtx u p�elp�}txrn0dfehg u gDÖ~{txrnqÜtÕ�{�cCí u cvì�elkfê
d�cvxrehc0kfÖ�Ör{!cvÖ�x uXö ÜIe§x u pDÖr{!cvÖ u c�y~{ n�Ô�é u ySÖ�í u elÕ�{fÖD×oÖ~n�ÖSc0j�í u elÕ�{fÖ Ù elp�c0jlí�cXÚMpCÕqx u cvÖ u x:n�x
u�ö Ü!cvj�Örn�Ö~{ u prÜtÛ n0m-c0jlj�x u Û:n�Ö u x u m u x u k!y u í u elÕq{MÖ~pD×o}!cvxrÖ~e©cvj�í u e§Õq{fÖrp Ù â�ã�{ u í u c0ì?elkfê
d�cvxrehc0kfÖ�} u xrÛ�elÖ+Ö~n�j u xSc0ÖrelktÕÛ u p~p�c0Õ u jln�prp
ÔtÜtÖ�gfÜt}Ij§ehy�cvÖ u g�Û u prpSc0Õ u x u Û�c0elktp�}tx~n�Ôtj u ÛDc0Ö~e©yvâ
ã�{ u c0jlÕqn�xrelÖ~{tÛ cXdqn�ehgDÖ~{ u ySx u c0Örelnqkñnvm�elk!gfelx u yOÖreln�ktp�y u jljlp%í�{ u kñ}¦c0xrÖ~ehc0j�í u e§Õq{fÖrp-y�c0kIktn�Ö
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y�cvp u ß¢Ör{ u Ö~n�ÖSc0j�í u e§Õq{fÖ�elp%cvj§í�cXÚfp�Õqx u cvÖ u x�Ör{¦c0k�Ö~{ u p~ÜtÛ nvm+}!c0x~Örehc0j�í u elÕ�{fÖrp�}tx u d u kfÖrelktÕ
Ö~{ u n�Ô�é u yOÖ�mox~n�Û/Ô u elktÕCx u ySjhc0elÛ u g$ÔfÚ u x~xrn�xXâ!ù1n0í u d u x�ßIjle§d u k u p~p�elp
ktn�Ö u kIprÜtx u gDmVn�x D�üSþ��
nqÔ�é u ySÖ~p�í�{tehyr{DySn�k|mon�x~Û/n�ktjlÚ�Ör{ u í u c0ìCelkfd�c0x~ehc0kfÖ�â�åIn�x&Ör{telp
x u cvprn�k8ßtÖr{ u c0ÜIÖr{tnqx�cvprprÜIÛ u p
Ö~{!c0k�Ö~{ u c0jlÕ�nqxrelÖr{tÛèe§p�c0jlí�cXÚMp�ÜIp u gîelkñySn�kXéSÜtk!ySÖ~eln�k�í�elÖr{9cCÕ�jlnqÔ!c0j�Ö~x�c�yOe§kIÕ�ySnqj§j u yOÖrn�x�Ö~n
x u ySjhc0elÛ/Õfc0xrÔ¦c0Õ u gfelp~ÖrxrelÔtÜIÖ u gDySÚtySj u p�c0k!g:í u c0ì:n�Ô�é u yOÖrp�â

óUkøÝ�� �~á-i�e ö Ü u x�g u p�ySx~elÔ u pî{telp�óUk!gfelx u ySÖ�� u m u x u k¦y u Ø nqÜtkfÖ�×Vó�� Ø�Ù c0jlÕ�nqxrelÖr{tÛ í�{tehy~{
elÛ�}Ixrn0d u p � u e§Õq{fÖ u g � u m u x u k!y u Ø nqÜtkfÖ%Ý��~á�ÔfÚ�cXd�n�ehgfelktÕ�elk!gfelx u ySÖrelnqk�y u jljlp�âfã�{ u c0jlÕ�nqxrelÖr{tÛ
cvj§p~n u jlelÛ�elk!cvÖ u p�Ör{ u k u�u gîmonqx%elk!yOx u Û u kfÖ%Û u prpSc0Õ u p�Ör{!cvÖ-Û�cXÚDySn�k ÷ e©yOÖ-í�elÖr{�g u ySx u Û u kfÖ
Û u prpSc0Õ u p�elkCÖrxSc�gfelÖ~e§nqk!c0jIp�y~{ u Û u p�âfã�{fÜtpXßtySx u cvÖreln�kDc0k!g:gfÜt}tjlehy�cvÖreln�kCnvm�c-x u Û�nqÖ u }¦n�elkfÖ u x
cvx u } u xUmonqxrÛ u g�jlnty�cvj§jlÚ�í�elÖ~{tn�ÜtÖ�elkfmonqxrÛ:e§kIÕCÖr{ u p~}!c�y u í�{ u x u Ör{ u n�Ô�é u ySÖ-elp-jlnty�c0Ö u g�â�óUk
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í�{tehy~{Cy�c0kCÔ u ÖrxScXd u x~p u g$ÜtprelktÕ-elk!g|e§x u ySÖ+}¦n�elkfÖ u xrp�âfwDÜtÖSc0Ö~n�xrp&k u d u x�Ütp u elk!gfelx u yOÖ+}!nqelkMÖ u xrpXß
elktp~Ö u cqg?x u jlÚfe§kIÕ�n�k#Ör{ u gfelx u ySÖ:}!nqelkMÖ u xrp:Örn#c�y�y u prpDn�Ô�é u ySÖrp:e§k�c9p~e§kIÕ�j u {tn�}EâF��p:í�e§Ö~{
nqÖr{ u x~pC}txrnq}!nqp�cvj§p�x u j§ÚfelktÕ�nqk?x u m u x u k!y u ySn�ÜIkMÖ~elktÕ!ß8Ör{ u ó�� Ø c0jlÕqn�xrelÖ~{tÛ elp�ktn�Ö�x u p~elj§e u kfÖ
Ö~n�Û u prpSc0Õ u m`cvelj§ÜIx u pXæ!jleld u k u prpe§p�ktnqÖ u kfmonqx�y u g c0Õfc0elktprÖ�Û u p~p�cvÕ u j§nqprp'cvk!gîp�cXm u ÖUÚ�elp�ktn�Ö
}tx u p u xrd u gñcvÕMc0elktp~Ö�g|Üt}tjlehy�c0Ö u g:Û u p~p�c0Õ u â

w�cvk!ySelkte�c0k!gCzf{Ixreld�c0p~Ö�cXd�cCÝ�� �³áEg u pSySxrelÔ u p�c0k uSò ySe u kfÖ�c0k!gm`cvÜtjlÖUêUÖrnqj u x�c0kfÖ�g|e§p~Örx~e§ÔIÜtÖ u g
Õfc0xrÔ¦c0Õ u ySn�jlj u ySÖ~n�x+Ô!cvp u gn�k�x u m u x u k!y u yOn�ÜtkfÖrelktÕ¦â6� u p~e§jle u k!y u Örn�p~}!c�y u n�x�Û u p~p�cvÕ u m`c0eljlÜtx u p
elp�prÜI}t}!nqxrÖ u g�Õqx�cvkMÖ u gDÖ~n�c0k ��i Ø Û u y~{!c0kIe§p~Û uSë Ö u k!g u gîí�elÖr{ñg u Ö u ySÖ~eln�kñcvk!gDìfelj§jlelktÕ-nvm
nqxr}t{!cvktp�â��/pr} u ySehc0j&}txrnqÖrntySn�j
elp�Ütp u g�Örn�ySnq} u í�elÖr{?g|Üt}tjlehy�c0Ö~e§nqk�n0m�x u Û�n�Ö u x u m u x u k!y u p�â
ã�{telp8}txrnqÖrntySn�jfÛDc0ì u pEc0k u cvxrjlÚ�pr{tnqxrÖúêúySÜIÖ�nvm!}¦n�Ö u kMÖ~ehc0j�elk!g|e§x u ySÖ~e§nqktp u d u k'eðmtÖr{ u Ú'c0x u k u d u x
Ütp u g�âqã�í�n�c0jlÖ u x~k!c0Ö~eld u p�cvx u }txrnq}!nqp u g$Örn'g u c0j¦í�e§Ö~{�gfelprÖ~xrelÔtÜtÖ u g�ySÚtySj u p�æqÖrx�cqgfelÖreln�k¦c0j!cvk!g
elk uSò yOe u kMÖ8Õ�jln�Ô¦c0j0Û�cvxrì�c0k!g�pSy�c0k8ßÄcvk!g�} u x�n�Ô�é u ySÖ+ySÚtySj u g u Ö u ySÖ~eln�k�Ô!c0p u g�n�k�c0k-{ u ÜtxrelprÖ~ehy0â
ã�{ u õ!xrp~Ö�n�k u elp+ktn�Ö~n�x~e§nqÜtprjlÚ�elk uSò ySe u kfÖ�c0k!g$Ör{ u p u ySn�k!g:nqk u gfn u p
ktnqÖ�ySnqjlj u ySÖ�cvjljÈySÚtySj u pXâ

ù�ÜIÕ�{ u pCÝ �Xá�g u p�ySx~e§Ô u pCc0k u j u ÕMc0kfÖ-c0jlÕqn�xrelÖ~{tÛ Ô¦c0p u g�nqkñÖ~e§Û u prÖSc0Û:}tp�c0k!gôj§nty�cvj�Örx�cqy~ê
elktÕ¦âtã�{ u c0jlÕ�nqxrelÖr{IÛ Ö~e§Û u prÖSc0Û:}tp�n�Ô�é u ySÖrp'cvk!gDx u jle u p-n�k�Ö~{ u }tx u Û:elp u Ör{!cvÖ�ÕMcvxrÔ!cvÕ u n�Ôfê
é u ySÖrp
	�Ö~elÛ u p~Ö�c0Û:}tptx u Û�cve§k�ySn�kIprÖ�cvkfÖ�í�{ u x u cvpEktnqkfêUÕMc0x~Ô!c0Õ u n�Ô�é u yOÖrp�	vÖrelÛ u p~Ö�cvÛ�}tptelk!yOx u cvp u
Û:n�ktnqÖrehy�c0jljlÚ�â � ÖrelÛ u p~Ö�cvÛ�}�Ö~{tx u pr{tnqj©g9elp�ySn�Û:}tÜtÖ u g�Ö~n�gfelprÖ~elktÕ�Ütelp~{�ÕMcvxrÔ!cvÕ u moxrnqÛïktn�kfê
Õfc0xrÔ¦c0Õ u n�Ô�é u ySÖrpXâ .�Ô�é u ySÖrp
Ör{!cvÖ+y�c0x~xrÚ�ÖrelÛ u p~Ö�cvÛ�}tp�j u p~p+Ör{!cvk'Ö~{ u Ör{Ix u p~{tn�jhgCy�cvkCÔ u pScXm u jlÚ
x u ySjhc0elÛ u g�â ��kfmonqxrÖ~Ütk!c0Ö u jlÚMß¢Ör{ u Ör{tx u pr{tnqjhg�ySn�Û:}tÜtÖ�cvÖreln�k9x u j§e u pn�k?cDÖ u xrÛ:e§k¦c0Örelnqkñc0jlÕ�nvê
x~e§Ö~{tÛïí�{tehy~{ñelp�ktnqÖrn�x~eln�Ütp~j§ÚDySn�p~ÖrjlÚñcvk!g�kIn�Ö�p�y�cvjhc0Ôtj u â�wDnqx u n0d u x�ß�Ö~{ u c0jlÕqn�xrelÖ~{tÛ elp�ktn�Ö
x u preljle u kfÖ�Ö~n�p~}!c�y u mUc0eljlÜtx u p�p~e§k¦y u c
m`cvelj u g�pr}!cqy u }tx u d u kfÖ~p+elk!ySx u c0prelktÕ�Ö~{ u Ör{tx u pr{In�jhg�ß0{ u k!y u
Ôtjlnty~ìfe§kIÕ'Õfc0xrÔ¦c0Õ u ySn�jlj u ySÖ~eln�kDn�kDc0jlj�n�Ö~{ u x�ktntg u pXâ

óUk�ySnqkMÖ~x�cvprÖ
Örn-ÛDc0kfÚ-}tx~n�}¦n�p�cvjlp+Ör{!cvÖ�c0Ö~Ö u Û:}tÖ+Ö~n'ySn�Û:}tÜtÖ u n�k u cqyr{:pr}!cqy u Ö~{ u Õqjln�Ô!cvj
cqy�y u p~prelÔteljle§ÖUÚDnvm�nqÔ�é u ySÖ~p�âEû¢e§p~ì�n0d�c0k¦gñû8c�gfelk?Ý¥à³á+x u jlÚ�nqkñÖ~{ u elx�{telÕ�{tjlÚ�cXd�c0eljhc0ÔIj u y u kfÖrxSc0jðê



e� u g�p u x~dMehy u ÖrnñyOn�Û�}IÜtÖ u Õqj§nqÔ!c0j+cqy�y u p~prelÔteljle§ÖUÚ9n0m�nqÔ�é u ySÖ~p'nqk?cDprelktÕqj u pr}!cqy u â8ã�{telp-p u xúê
dfehy u elp�}t{fÚMp~ehy�c0jljlÚ�x u }tjle©y³c0Ö u g�ß�{ u k!y u cqy~{te u dfe§kIÕ�{telÕ�{?cXd�cve§jhcvÔtelj§elÖUÚDc0k!g]m`c0ÜtjlÖúê`Ö~n�j u x�cvk!y u â
��jlj
n�Ô�é u ySÖrpCc0k!g�Ö�cvÔtj u p'c0x u cvprprÜIÛ u g9Ö~n�Ô u Ô!c�y~ì u g�Üt}�elk�p~Ö�c0ÔIj u prÖ~n�x�cvÕ u â Ø jlntyrìfpCc0x u
prÚfk!y~{tx~n�kte� u g�c0k!gîÛ u p~p�cvÕ u g u j§eld u xrÚ�g u jhcXÚDelp�Ô!nqÜtk!g u g¢â!ã�{ u p u cvprprÜIÛ�}tÖ~e§nqktp%cvjlj§n0í Ör{ u
y u kfÖ~x�c0jle� u g9p u xrdfehy u Ö~n�ÔtÜteljhg�c:ySn�ktp~elprÖ u kMÖdMe u í nvm�Ör{ u gfelp~ÖrxrelÔtÜIÖ u gîprÚfprÖ u Ûñâ +cqy~{ñjlnty�c0j
ySnqj§j u yOÖrn�x�elkfmonqxrÛ:p!Ö~{ u y u kfÖrx�cvjle  u g�p u x~dfe©y u cvÔ!nqÜtÖEelk!ySnqÛ�elktÕ�c0k!gn�ÜIÖrÕ�nqelktÕ�x u m u x u k¦y u p�ßfc0k¦g
c0Ô¦n�ÜIÖ�Ö~{ u }!c0Ö~{tp�Ô u ÖUí u�u kCelk!yOn�Û�elktÕ�cvk!g�nqÜtÖrÕqn�elktÕ�x u m u x u k!y u p�âfã�{ u }!c0Ö~{'ySnqÛ�}tÜtÖSc0Ö~e§nqk�e§p
uSë } u ktpreld u ÔtÜtÖ
k u y u prp�cvxrÚDmVn�x+x u ySjhc0ÛDc0ÖrelnqkCn0m;g|e§p~Örx~e§ÔIÜtÖ u g$ÕMcvxrÔ!cvÕ u yOÚ|yOj u p�â:G
c0p u gDnqk�Ör{ u
}!cvÖr{tp-Ö~x�cvktprÛ:e§Ö~Ö u g¢ß!Ö~{ u y u kfÖ~x�c0jle� u g9p u xrdfehy u ÔtÜteljhgfp�Ör{ u Õ�xSc0}t{9n0m�elkMÖ u xUêUprelÖ u x u m u x u k!y u p�ß
c0k¦g�g u Ö u ySÖ~p�ÕMcvxrÔ!cvÕ u ×oelk!ySjlÜ!gfelktÕ�g u c�g:ySÚtySj u p Ù í�elÖ~{�cprÖ�cvk!gtcvx�gCÖ~x�cqySelktÕ�cvjlÕ�n�x~elÖr{tÛ9â�ã�{ u
y u kfÖ~x�c0jle� u gôp u x~dMehy u e§k|mon�x~Û�p�û Ó-Ø p
n0m�c�y³y u prp~elÔtelj§elÖUÚCnvm;nqÔ�é u ySÖ~p�â

óUkDc-jhc0Ö u x�}!cv} u x-Ý �Äá�ûEc�g|e§kDc0k!g:û�elprìqn0dCprelÛ�}Ij§eðmoÚ-cvk!gDySn�x~x u ySÖ�Ör{ u g u õÈySe u k!ySe u p�nvm�Ör{ u
c0Ô¦n0d u }tx~n�}¦n�p�cvjUß!c�g|n�}tÖ~e§kIÕ�ù�ÜIÕ�{ u p
	�c0jlÕ�nqxrelÖr{tÛïc0k¦gDjlnMnqp u jlÚDprÚfk!y~{tx~n�kte� u g9j§nty�cvj�ySjlnty~ìfp�â
ù�ÜIÕ�{ u p
	�c0jlÕ�nqxrelÖr{tÛ u jlelÛ�elk!cvÖ u p
elkfÖ u xúê`p~}!c�y u ySÚtySj u p�nvm;Õfc0x~Ô!c0Õ u ßfÖr{ u x u ÔfÚ u jlelÛ�elk!cvÖrelktÕ�Ör{ u
k u�u gmon�x�c0kCc�y�ySÜIx�c0Ö u yOn�Û�}IÜtÖ�cvÖreln�k�n0m¦Ör{ u }!cvÖr{tp+cvk!g�monqxEÖr{ u y u kMÖ~x�cvjtp u x~dfe©y u Örn�Û�cve§kfÖSc0elk
c0k�elÛDc0Õ u nvm�Ö~{ u Õ�jln�Ô¦c0j�x u m u x u k¦y u p�â
åtÜIxrÖr{ u xrÛ:n�x u ß�Ör{ u y u kfÖrx�cvjle  u g�p u xrdfehy u g u Ö u x~Û�elk u p
Ör{ u ÕMcvxrÔ!cvÕ u Ör{tx u pr{In�jhgDgtc0Ö u ßtÛDc0ìfelktÕ-c�Ö u x~Û�elk!c0Ö~eln�kC}tx~n�ÖrntySnqjEÜtkIk u y u p~p�cvxrÚfâ

� u y u kfÖrjlÚ�û8c0ktÕ�üOý�þvÿ���Ý¥Þ³á¢g u p�ySx~elÔ u cvkCn�x~e§Õqelk!c0jt}Ixrn�}¦n�pSc0j�Ö~n'ySn�ÛCÔIe§k u x u m u x u k!y u ySn�ÜIkMÖ
c0k¦g#Û�cvxrì cvk!g#p~í u�u }Eâ
ã�{ u cvjlÕ�n�x~elÖr{tÛ yOn�jlj u ySÖ�g|e§p~Örx~e§ÔIÜtÖ u g ySÚtySj u pDí�elÖr{telk#}tx u g u õ!k u g
Õ�x~n�Üt}Ip�â Ó xrnqÜt}tpCc0x u g|ÚMk¦c0Û�ehy�ySn�jlj u ySÖ~eln�ktp-nvm�p~}!c�y u pD×oeUâ u cDpr}¦c�y u Û�cXÚDÔ u x u Û:n0d u gîn�x
c�gIg u g�gfÜIxrelktÕ�Õfc0x~Ô!c0Õ u yOn�jlj u ySÖrelnqk Ù c0k!gôÛ�cXÚ�n0d u x~j©cv}Dn�x�elk!yOj§Ü¦g u n�Ö~{ u x�Õ�xrnqÜt}tpXâtã�{ u cvjðê
Õ�nqxrelÖr{IÛ x u jle u p�Ô¦n�Ör{DnqkñySn�ÜIkMÖ u xrp�c0k!gôj§nty�cvj Ó-Ø ÖrnC} u xUmonqxrÛïÛDc0xrì�cvk!g:prí u�u }9í�elÖr{telk�c
Õ�x~n�Üt}8â � u m u x u k!y u ySn�ÜtkfÖ~p+ÛCÜtprÖ�Ô u ì u }tÖ�cqy�ySÜtxSc0Ö u ß�{ u k!y u Û u p~p�cvÕ u m`c0eljlÜtx u p;cvx u ktn�Ö�Örnqj u xUê
c0Ö u g�â Ó xrnqÜt} Ó-Ø elp�ySnqktp u xrd�c0Ö~eld u í�elÖr{�x u p~} u ySÖ�Örn-elkfÖ u xUêUÕ�xrnqÜt}Cx u m u x u k!y u pXæ!c0kfÚ-p~ÜtÔtÕqx�c0}I{
x u m u x u k!y u g mox~n�Û�n�ÜIÖrprehg u Ö~{ u Õ�x~n�Üt} elpCktn�ÖCySn�jlj u ySÖ u g#ÜtkfÖ~e§j�c9jhc0x~Õ u x�Õ�x~n�Üt}#elp-mVn�xrÛ u g
u k!yOn�Û�}¦c0prp~elktÕ'Ö~{ u�u kfÖrelx u Õqx�c0}I{��fÖr{ u x u monqx u jleld u k u prp�elp�ktnqÖ�ÕqÜ!c0xSc0kfÖ u³u g�âtã�{fÜtpXßfjhc0xrÕ u ySÚqê
ySj u x u ySjhc0ÛDc0Ö~e§nqk-x uXö ÜIe§x u p uSë Ö u k!g|e§kIÕ'Õqxrn�ÜI}'p~e  u prÜ¦yr{:Ör{!cvÖ+Ör{ u Õ�x~n�Üt}�elk!ySjlÜ!g u p�cvj§jIpr}!cqy u p
Ör{¦c0Ö+{tnqjhg-c�ySÚtySj u d u x~Ö uSë âfb�elp~ÖrxrelÔtÜIÖ u gÕMcvxrÔ!cvÕ u ySn�jlj u ySÖ~e§nqk'nvm!d u xrÚ�j©cvxrÕ u k u ÖUí�nqxrìfp�e§p�}tx~n0ê
}¦n�p u g9Ör{tx~n�ÜtÕq{]c${te u x�cvx�y~{fÚ�n0m�elk!yOj§Ü¦g u gîÕ�xrnqÜt}tpXâ�óUk!ySjlÜ!g u g�Õqxrn�ÜI}tp�Ô u k u õ!Ö�mox~n�Ûïjhc0x~Õ u x
Õ�x~n�Üt}Ip ÓØ Ör{!cvÖ�} u xUmonqxrÛ prn�Û u n0m�Ö~{ u elx�í�nqxrì�â�ù�n0í u d u xXß¦j©cvxrÕ u Õ�x~n�Üt} ÓØ päcvx u jlnqktÕ u x
Ör{¦c0k9prÛ�cvjlj u x�n�k u p-cvk!g�Ö~{ u x u mon�x u x u ÖSc0elk9Û�n�x u�÷ nMcvÖrelktÕ�Õfc0x~Ô!c0Õ u â�åtnqx�Ör{¦c0Ö�x u cvprnqkEß�Ör{ u
c0ÜIÖr{tnqxrp%cvprp~ÜtÛ u Ör{!cvÖ�j©cvxrÕ u ÕqxrnqÜt} Ó-Ø p�cvx u x�cvx u yOn�Û�}¦c0x u gCÖrnCp~Û�cvj§j¦Õ�x~n�Üt} Ó-Ø p�â

óUk9Ý 	³áEû�elktp�c0k¦gCç�nqk u p�ySnqÛCÔtelk u ��ü < ���tü � ��ü�
�ü 5�ü E:+Sü � 462 Efý�<CE ��í�elÖr{Dû�elktp�	 jlnty�c0j�c0jlÕqn0ê
xrelÖ~{tÛ2mon�x � �,+³ÿ=<>+ ��ü�
�ü 5�ü E:+Sü � 462 Efý�<CE ��Ý �³á+Örn�cqgtgfx u prp-gfelprÖ~xrelÔtÜtÖ~e§nqk�elprp~Ü u p�â/��p-c$x u p~ÜtjlÖ�ß
Ör{ u Ú�}tx~n�}¦n�p u cCp~elÛ�}tj u cvjlÕ�n�x~elÖr{tÛ2Örn:ÕMc0x~Ô!c0Õ u ySnqj§j u yOÖ%ySÚtySj u p�elkñc�g|e§p~Örx~e§ÔIÜtÖ u g u kfdMelx~n�kfê
Û u kMÖXâtã�{ u Õ u k u x�cvj+ehg u c$n0m�Ö~{ u cvjlÕ�n�x~elÖr{tÛ2elp�ÖrnD} u xUmVn�xrÛ c:jlnty�c0j8Û�cvxrìqê`pSy�c0kîí�{ u k u d u x
c�x u m u x u k!y u Örn�cpr{!cvx u gDÕqx�cv}t{De§p�g u j u Ö u g�â¦ã�{!cvÖ�elp�ßtc�ÛDc0x~ì�êUp�y³c0k�elp
elktelÖrehc0Ö u g u cqy~{�Ö~elÛ u
c0k:n�Ô�é u ySÖ�elp+prÜtp~} u ySÖ u gîn0mEÔ u jln�kIÕ�elktÕ-Ö~n'c-Õfc0x~Ô!c0Õ u ySÚtySj u ×VeUâ u í�{ u k�elÖrp�ySnqÜtkfÖ u x�elp�g u ySx u ê
Û u kMÖ u g9gfn0í�kñÖ~nDn�k u Ù â�ã�{ u ÛDc0xrìD}t{¦c0p u g u ySx u Û u kfÖrp�ySn�ÜtkfÖ u xrp u c�y~{9ÖrelÛ u e§Ö�dfelprelÖrp-cvk
n�Ô�é u ySÖ�Ô u jln�kIÕ�elktÕ-Ö~nCÖr{ u prÜIÔtÕ�xSc0}t{Eâ ��Ö�Ö~{ u�u k!g�ßtcvjlj�ktntg u p�í�elÖr{DySn�ÜtkfÖ u xrp u�ö Ü!c0j�Ö~n� u xrn
c0x u }!cvxrÖ�n0m%cDg u c�g�ySÚtySj u cvk!gîÛ�cXÚDÔ u pScXm u j§Ú9x u ySjhc0elÛ u g¢âÈû¢elktp�Ý �³á�elÛ�}tx~n0d u p�Ö~{ u Ô!c0p~ehy
ehg u c$ÖrnC} u xUmonqxrÛ2Ör{ u Û�c0x~ìqê`pSy�c0kDjhc6�eljlÚfâMzf}IÜtxreln�ÜIp�n�Ô�é u yOÖrp-c0x u ktn�Ö�pSy�c0kIk u g9c0Ö�n�k¦y u ÔtÜtÖ
elktprÖ u c�g$Ör{ u Ú�c0x u%ö Ü u Ü u gCelk�cäpr} u ySehc0j�jlelprÖXâ,��{ u k�Ö~{ u cvj§jlnty�cvÖrn�x;m`c0eljlp�Örn�prÜt}t}Ij§ÚCÛ u Û�nqxrÚ
Ör{ u ySn�x~x u p~}!nqk!gfelktÕ�jlelprÖ�e§p�pSy�c0ktk u g9elk�n�xSg u x-Ö~n�x u ySjhc0elÛ }¦n�Ö u kfÖrehc0j�ÕMcvxrÔ!cvÕ u ySÚtySj u p�â ��kfê
monqxrÖrÜIk!c0Ö u jlÚMßfÛDc0xrìqêUp�y�cvkCn0m�prÜtÔtÕqx�cv}t{tp�ÛCÜtp~Ö+Ô u ySnqÛ�}tÜIÖ u g$e§kDySxrelÖ~e©y³c0j�p u ySÖreln�kIp�âtóUkDnqÖr{ u x
í
n�x�g|p�ßtÖUí
nCgfe�� u x u kfÖ�p~}!c�y u päy³c0ktktnqÖ�elkMdqn�ì u ySÚtySj u g u Ö u ySÖrelnqkñySn�k¦ySÜtxrx u kfÖrjlÚfâ
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� u {!cXd uCuSë } u xrelÛ u kfÖ u g�í�elÖr{ Ör{ u z Ó i }tx~n�Ö~n|yOn�j�n�k�ã�xSc0ktp~}teld u â8ã�{ u y~{tnqehy u nvm�ã�xSc0kfê
p~}teld u c0jljln0í u gôÜtp-Örn ö Ütehy~ìfj§Úîe§Û:}tj u Û u kfÖ�Ör{ u z Ó i }tx~n�ÖrntySnqj�c0k¦g�Ö~n�j u cvxrk9m u íøj u prp~n�ktpXß
cvj§Ö~{tn�ÜIÕ�{�Ör{ u gfelprÖrx~elÔtÜtÖ u g�Û�ntg u jtnvmEã�x�c0kIpr}teld u elp ö ÜtelÖ u gfe�� u x u kfÖ+mVxrn�Û z Ó i 	 pXâ�ã�{ u nqxrelÕ0ê
elk!cvjEz Ó i Û�ntg u jEg|e©gôktn�Ö�ÖSc0ì u e§kfÖ~n�cqy�ySn�ÜIkMÖ�Ör{ u x u }tjle©y³c0Örelnqk�nvm+n�Ô�é u yOÖrp�â Ø nqktp u�ö Ü u kMÖ~jlÚMß
í u {!cXd u c�gtcv}tÖ u g�Ör{ u z Ó i }Ixrn�Ö~ntySn�j�elkfÖrn�Ö~{ u x u }tjlehy�c0Ö~eln�k�Û�ntg u j+n0m�ã�x�cvktpr}Ie§d u â/��pCc
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