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d_]UdUbðSXQ]RUbð_bð]UQcebU]U^dð_VðdXUð_`dYSQ\ðTU^cYdiâ

;Uig_bTc*ð]YSb_cS_`iäðY]QWUðQ^Q\icYcäðSU\\ðSe\dYfQdY_^



9^XQ\dcfUbjUYSX^Yc

!ððððð59><59DE>7ðE>4ðJ95<C5DJE>7ðâââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââð!

"ðððððD85?B5D9C385BðD59<ðââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââð%
"â! =9;B??B71>9C=5>ðE>4ð98B5ð;E<D9F95BE>7 âââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ %
"â!â! 45Bð;E<D9F95BE>7CF5B<1E6 âââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ %
"â!â" 8565J5<<5>ðèC13381B?=I35Cð35B5F9C915çâââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ '
"â!â# D95BJ5<<5>âââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ )
"â!â$ J5<<D?4ð259ðD95BJ5<<5>ââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ !!
"â" =9;B?C;?@9C385ð25DB138DE>7ðF?>ð=9;B??B71>9C=5> âââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ !#
"â"â! 25<5E38DE>7CF1B91>D5> ââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ !$
"â"â" >E=5B9C385ð1@5BDEBââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ !&
"â"â# ;?>CDBE;D9F5ð1EC6u8BE>7ðF?>ð<938D=9;B?C;?@5> âââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ !&
"â# 29<4F5B1B259DE>7ð9>ð45Bð29?D538>?<?795 ââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ !(
"â#â! 29<4F5B1B259DE>7CCICD5=ââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ !(
"â#â" 29<4F?BF5B1B259DE>7 âââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ !(
"â#â# C57=5>D95BE>7ðE>4ð=5B;=1<C5HDB1;D9?> ââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ !)
"â#â#â! 1\\WU]UY^Ucâââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ !)
"â#â#â" 1ed_]QdYcSXUðCSXgU\\gUbdfUbVQXbU^ââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ !)
"â#â#â"â! 4YUðfUbgU^TUdU^ð<Y[U\YX__TVe^[dY_^U^ ââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ "!
"â#â#â"â" =QhY]YUbe^WðUY^Ubð<Y[U\YX__TVe^[dY_^ðe^dUbðFUbgU^Te^Wðf_^ð=YcSXfUbdUY\e^Wc]_TU\\U^ââââââââ "#
"â#â#â"â"â! 4QcðFUbVQXbU^ðf_^ð;Ydd\Ubðe^Tð9\\Y^Wg_bdXâââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ "#
"â#â#â"â"â" 4QcðFUbVQXbU^ðf_^ð;ebYdQðUdðQ\â âââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ "%
"â#â#â"â"â# 4QcðFUbVQXbU^ðf_^ð?dceââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ "%
"â#â#â# =_b`X_\_WYcSXUð?`UbQd_bU^ âââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ "&
"â#â#â$ DUhdeb ââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ "'
"â#â#â$â! =Y^Y]Q\Ubðe^Tð=QhY]Q\Ubð7bQegUbd ââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ "'
"â#â#â$â" =Ydd\UbUbð7bQegUbdââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ "'
"â#â#â$â# FQbYQ^jðTUbð7bQegUbdUââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ "(
"â#â$ ;<1CC969;1D9?> ââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ "(

#ððððð=1D5B91<ðE>4ð=5D8?45>ââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââð")
#â! 8565J5<<5>âââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ ")
#â" 389>5C5ð81=CD5Bð?F1BIðJ5<<5> ââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ # 
#â# 212Ið81=CD5Bð;94>5IðJ5<<5>âââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ # 
#â$ 1E621Eð45Cð=5CCãCICD5=C âââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ #!
#â$â! ?66<9>5ã=9;B?C;?@95ð1<CðB565B5>Jââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ #!
#â$â" 9>ãC9DEð=9;B?C;?@95 âââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ #!
#â$â"â! 1\\WU]UY^Ucâââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ #!
#â$â"â" =Q^eU\\Uð1^cdUeUbe^WðTUcð9^ãcYdeð=Y[b_c[_`c ââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ ##
#â$â"â# 1ed_]QdYcSXUð1^cdUeUbe^WðTUcð9^ãcYdeð=Y[b_c[_`cââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ ##
#â$â"â#â! 8QbTgQbUââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ ##
#â$â"â#â" C_VdgQbU âââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ #$
#â$â# 29<41E6>18=5âââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ #&



#â$â#â! 8QbTgQbUQeccdQdde^Wâââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ #&
#â$â#â" C_VdgQbUQeccdQdde^W ââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ #&

$ððððð5H@5B9=5>D5<<5BðD59<ðââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââð#'
$â! 9>ãC9DEð=9;B?C;?@ð81B4G1B5ââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ #'
$â!â! =13821B;59DCCDE495 ââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ #)
$â!â" 5BCD5Bð@B?D?DI@ ââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ $!
$â!â# JG59D5Bð@B?D?DI@âââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ $"
$â" ?66<9>5ð5H@5B9=5>D5ââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ $#
$â"â! 29<41>1<IC5ð6uBð8565J5<<5> ââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ $#
$â"â!â! 2Y\TfUbQbRUYde^Wcc_VdgQbU âââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ $(
$â"â!â" 5fQ\eYUbe^WðTUcð2Y\TfUbQbRUYde^WcfUbVQXbU^cðV�bð8UVUjU\\U^âââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ $)
$â"â!â# 1bRUYdcRUbUYSXðTUcð9^ãcYdeð=Y[b_c[_`c âââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ %!
$â"â!â$ Ci^SXb_^Uð;e\dYfYUbe^Wðf_^ðCQSSXQb_]iSUcðSUbUfYcYQU âââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ %$
$â"â" 29<41>1<IC5ð6uBðD95BJ5<<5>ââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ & 
$â"â"â! 2Y\TfUbQbRUYde^Wcc_VdgQbU âââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ &"
$â"â"â" ;e\dYfYUbe^Wðf_^ð3XY^UcUð8Q]cdUbð?fQbiðJU\\U^âââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ &#
$â"â"â# ;e\dYfYUbe^Wðf_^ð2QRið8Q]cdUbð;YT^UiðJU\\U^ ââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ &%
$â"â"â$ <URU^Tãd_dãE^dUbcSXUYTe^WðRUYðe^WUVybRdU^ðDYUbjU\\U^ ââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ &%
$â"â"â% 7be``U^jyX\fUbceSXðjebð<URU^Tãd_dãE^dUbcSXUYTe^Wâââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ &(
$â# ?><9>5ðF5BCE385ð=9Dð45=ð9>ãC9DEð=9;B?C;?@ââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ '$
$â#â! 4938D97;59DCD5CDCâââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ '$
$â#â" 1E6>18=5>ðF?>ð8565J5<<5> âââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ '$
$â#â# 1E6>18=5>ðF?>ð38?ãJ5<<5> âââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ ''
$â#â$ 1E6>18=5>ðF?>ð28;ãJ5<<5>ââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ ''

%ðððððJEC1==5>61CCE>7ðE>4ð1EC2<93;ðââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââð(!
%â! JEC1==5>61CCE>7 ââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ (!
%â" 1EC2<93; ââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ (#
%â"â! 1ED?6?;ECC95BE>7 âââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ (#
%â"â" C38<95�=5381>9C=ECð45Bð@B?25>18=5J?>5 ââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ (#
%â"â# 9>D5B>5D1>29>4E>7âââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ (#
%â"â$ F5B25CC5BD5ðD5HDEB1>1<IC5âââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ (#

&ððððð<9D5B1DEBF5BJ5938>9Cðâââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââð($

'ððððð1>81>7ðâââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââð((
'â! F5BG5>45D5ð6?B=5<J59385> ââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ ((
'â" F5BG5>45D5ð12;uBJE>75>âââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ ()
'â# C381DJ=1>>ã=549E= ââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ ) 
'â$ 21E6?B=5>ðF?>ð65B=5>D5B@?BDC ââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ )"
'â$â! 1@@<9;?>âââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ )"
'â$â" 2B1E>ð29?D538ð9>D5B>1D9?>1< ââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ )#
'â% C381<D@<1>ð45Bð1ED?=1D9C385>ðCD5E5BE>7 âââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ )$



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð!

! 5Y^\UYde^Wðe^TðJYU\cUdje^W

4YUð 1^gU^Te^Wð RY_dUSX^_\_WYcSXUbð @b_jUccUð XQdð cYSXð Y]ð <QeVUð TUbð \UdjdU^ð :QXbUð Y^ð TUbð SXU]YcSXU^ð e^T

`XQb]QjUedYcSXU^ð 9^TecdbYUð UY^U^ð VUcdU^ð @\Qdjð Ub_RUbdâð 5Y^ð 2UYc`YU\ð XYUbV�bð Ycdð TYUð Ci^dXUcUð f_^ð Xe]Q^U^

@b_dUY^U^äðgYUð jâ2âð 9^dUb\Ue[Y^ð "ð è9<ã"çäð dYcceUð@\Qc]Y^_WU^ð1SdYfQd_bð èdã@1çð _TUbð 1^dYdXb_]RY^ð 999ð è1Dã999çä

TUbU^ð8UbcdU\\e^Wð]Ydð8Y\VUðTUbð_bWQ^YcSXU^ðCi^dXUcUðgUWU^ðTUbðX_SX[_]`\UhU^ðCdbe[debU^ð^ebðcSXgUbðbUQã

\YcYUbRQbðYcdâð1eVWbe^TðTYUcUbðDQdcQSXUðgUbTU^ðTYUcUð@b_dUY^Uð]Ydð8Y\VUðTUbð6Ub]U^dQdY_^ðf_^ðCyeWUdYUbjU\\U^

WUg_^^U^âð4YUcUðcdU\\dðUY^Uð[_^[ebbU^jVyXYWUð1\dUb^QdYfUðjeðTU]ðdUSX^YcSXðe^TðVY^Q^jYU\\ð QeVgU^TYWU^ðFUbã

VQXbU^ðTUbð@b_dUY^ã5hdbQ[dY_^ðQecð2\edðe^Tð7UgURUðTQbäðRUYðTU]ð]�W\YSXUbgUYcUð9^VU[dY_^U^ð]Ydð;bQ^[XUYdU^

gYUð1YTcð_TUbð8U`QdYdYcðQeVdbUdU^ð[�^^U^âð1eSXðRUYðTUbð8UbcdU\\e^Wðf_^ð@b_Te[dU^ðY^ðTUbð<URU^c]YddU\Y^Tecdã

bYUäðjâ2âð2YUbäðGUY^äð;ycUð_TUbð2b_däðgUbTU^ð=Y[b__bWQ^Yc]U^äðXYUbðc`UjYU\\ð8UVU^äðUY^WUcUdjdâ

5Y^ð Q^TUbUbð 2UbUYSXð XQdð cYSXð Y^^UbXQ\Rð TUcð \UdjdU^ð :QXbjUX^dcð URU^c_ð fYU\fUbc`bUSXU^Tð U^dgYS[U\dð gYUð TYU

2Y_dUSX^_\_WYUäðXQe`dcySX\YSXðTebSXðTYUðbQcQ^dUð 5^dgYS[\e^Wð \UYcde^WcVyXYWUbðBUSX^UbcicdU]Uâð7U]UY^dð Ycd

TYUðTYWYdQ\Uð2Y\TfUbQbRUYde^WäðTYUð Y^ðje^UX]U^TU]ð=Q�UðY^ðTU^ðe^dUbcSXYUT\YSXcdU^ð1eVWQRU^WURYUdU^ð5Y^ã

cQdjð VY^TUdâð 9^ðTUbðDU\U]QdY[ð RUYc`YU\cgUYcUðgUbTU^ð2Y\TfUbQbRUYde^WccicdU]Uð jebð CdUeUbe^Wð TUcðFUb[UXbcã

V\eccUcð fUbgU^TUdâð 4YUð 1ed_]_RY\Y^TecdbYUð UbV_bcSXdð =�W\YSX[UYdU^ð jebð 6QXbRQX^Ub[U^^e^Wð e^Tð Qed_]QdYã

cSXU^ðCdUeUbe^Wðf_^ð;bQVdVQXbjUeWU^ð]YddU\cð2Y\TfUbQbRUYde^WcfUbVQXbU^âð 9]ðY^TecdbYU\\U^ð2UbUYSXðU^dcdUXU^

Y^ðTUbð6UbdYWe^WðY]]Ubð]UXbð5Y^cQdj]�W\YSX[UYdU^ðRUYðTUbð@b_jUcc�RUbgQSXe^Wðe^TðãcdUeUbe^Wðc_gYUðY^ðTUb

AeQ\Ydydc[_^db_\\Uâð 9]ð BQX]U^ð TUbð 2Y_dUSX^_\_WYUð e^Tð TQRUYð Y^cRUc_^TUbUð RUYð TUbð ]Y[b_c[_`YcSXU^ð JU\\ã

RU_RQSXde^Wð^Y]]dðTYUð2Y\TfUbQbRUYde^WðUY^U^ðY]]UbðWb��UbðgUbTU^TU^ðCdU\\U^gUbdðUY^ðKFUSXdã<YVcXYdjðUdðQ\âä

!))"Mâ

4YUðf_b\YUWU^TUð4YccUbdQdY_^ðRUcSXbUYRdð5^dgYS[\e^Wðe^Tð5Y^cQdjðUY^Ucð_^\Y^UãVyXYWU^ð2Y\TQ^Q\icUcicdU]cðV�b

TYUðuRUbgQSXe^WðRY_dUSX^_\_WYcSXUbð;e\dYfYUbe^Wc`b_jUccUðf_^ð=Y[b__bWQ^Yc]U^âð2UYðTU^ðY]ðBQX]U^ðTYUã

cUbð1bRUYdðfUbgU^TUdU^ð=_TU\\_bWQ^Yc]U^ðXQ^TU\dðUcðcYSXðe]ð8UVU^ðèCQSSXQb_]iSUcðSUbUfYcQUçðe^TðDYUbjU\ã

\U^äðXYUbðc`UjYU\\ð3XY^UcUð8Q]cdUbð?fQbiðè38?çðe^Tð2QRið8Q]cdUbð;YT^Uiðè28;çðJU\\U^âð4YUðRUcSXbYURU^U^

FUbVQXbU^ð\QccU^ðcYSXðZUT_SXðQeVð^QXUjeðRU\YURYWUð=Y[b__bWQ^Yc]U^ð�RUbdbQWU^äðRUYc`YU\cgUYcUðVY\Q]U^d�cU

?bWQ^Yc]U^ð_TUbð2Q[dUbYU^âð4QRUYðYcdð\UTYW\YSXðUY^Uð1TQ`dY_^ðTUbð2Y\TQ^Q\icUðQ^ðTU^ðU^dc`bUSXU^TU^ð=Y[b_ã

_bWQ^Yc]ecð ^_dgU^TYWâð8yeVYWð \YUWU^ðRUbUYdcð U^dc`bUSXU^TUäðRYcXUbð^ebð V�bðTYUð?VV\Y^Uã1^Q\icUðfUbgU^TUdU

1\W_bYdX]U^ðf_bâ

E]ðTQcðGQSXcde]ðe^TðTYUð@b_Te[dYfYdydðf_^ð=Y[b__bWQ^Yc]U^ðjeð[_^db_\\YUbU^ðe^Tðjeð_`dY]YUbU^äð YcdðUY^U

uRUbgQSXe^Wð TUbð 6Ub]U^dQdY_^ð TebSXð WUUYW^UdUð 1^Q\idY[ð ^_dgU^TYWâð GQSXcde]ð e^Tð @b_Te[dYfYdydð Xy^WU^



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð"

f_^ðfUbcSXYUTU^U^ð@QbQ]UdUb^ðQRäðgYUðjâ2âð=UTYe]jecQ]]U^cUdje^WäðDU]`UbQdebäðB�XbUbTbUXjQX\ð_TUbð`8ã

GUbdâð4YUcUð@QbQ]UdUbðgUbTU^ð]Ydðe^dUbcSXYUT\YSXU^ð1^Q\idY[fUbVQXbU^ðUbVQccdâð?Vd]Q\cð Ycdð ZUT_SXðUY^ðX_XUb

Q``QbQdYfUbð1eVgQ^Tð^_dgU^TYWäðc`UjYU\\ðjebð4UdU[dY_^ðRUcdY]]dUbðCeRcdbQdUðe^Tð@b_Te[dUðY^ðUY^U]ð[_]`\Uã

hU^ð 7U]YcSXâð 5Y^Uð QecbUYSXU^Tð cSX^U\\Uð 5b[U^^e^Wð ]Ydð \UYSXdð jeð RUTYU^U^TU^ð CU^c_bU^ð Ycdð XyeVYWð ^YSXd

]�W\YSXâð1e�UbTU]ðgYbTðTUbðJecdQ^TðTUbð;e\deb_bWQ^Yc]U^ð�RUbðTYUð]UYcdU^ðTYUcUbð@QbQ]UdUbð^ebð Y^TYbU[d

UbVQccdâð?`dYcSXã]Y[b_c[_`YcSXUð=UdX_TU^ðgUbTU^ð cUYdð ZUXUbð jebð 2U_RQSXde^Wð f_^ð ;e\dYfYUbe^Wc`b_jUccU^

fUbgU^TUdðe^TðUYW^U^ðcYSXðWedð V�bðTYUðuRUbgQSXe^WðTUcðJU\\gQSXcde]cðe^TðjebðTYbU[dU^ð2UcdY]]e^WðRUYã

c`YU\cgUYcUðTUbðJU\\[_^jU^dbQdY_^ðK;_^cdQ^dY^_fðUdðQ\âäð!))$Mâ

4Q]Ydð Y^ðTQcð@b_jUccWUcSXUXU^ð bUWU\^Tð UY^WUWbYVVU^ðgUbTU^ðe^Tð UY^Uð?`dY]YUbe^WðTUbð \QeVU^TU^ð;e\dYfYUã

be^WðUbV_\WU^ð[Q^^äðc_\\dUðTYUð1^Q\idY[ð]�W\YSXcdð_^\Y^UðTebSXV�XbRQbðcUY^âðE^dUbð?^\Y^Uã6yXYW[UYdð YcdðTQRUY

TYUðQed_]QdYcSXUð1ecgUbde^WðTUbðQ^VQ\\U^TU^ð=UccTQdU^ð Y^ð5SXdjUYdð jeð fUbcdUXU^äðQ\c_ð Y^ðUY^U]ð jUYd\YSXU^

BQX]U^äðTUbðUY^Uð9^dUb`bUdQdY_^ðTUcðQ[deU\\U^ðJecdQ^TcðTUcð;e\dYfYUbe^Wc`b_jUccUcðUb\QeRdðe^TðUY^U^ðbUWU\^ã

TU^ð5Y^WbYVVðUY^UbðQ^ðTYUð1^Q\idY[ðQ^WU[_``U\dU^ð@b_jUcccdUeUbe^Wð Ub]�W\YSXdâðGUYdUbXY^ð UbcdbURU^cgUbdð Ycd

TUbð1eccSX\eccðQ\\UbðBYcY[U^ðUY^Ubð;_^dQ]Y^QdY_^ðTUbð;e\dYfYUbe^WäðTYUð Y^cRUc_^TUbUðRUYðUY^Ubð@b_RU^QX]U

UY^dbUdU^ð[Q^^âð2UYðUY^Ubð5bVQcce^WðTUbð@b_jUcc`QbQ]UdUbðTYbU[dðY]ð6Ub]U^dUbY^^U^bQe]äðgYUðcYUðRUYðTUbð 9^ã

cYdeð=Y[b_c[_`YUðUbV_\WdäðfUb]Y^TUbdðcYSXðTQcð;_^dQ]Y^QdY_^cbYcY[_ðTQ]YdðRUdbySXd\YSXâ

2UYðTUbð 9^ãcYdeð=Y[b_c[_`YUð XQ^TU\dð Ucð cYSXð e]ð UY^ðFUbVQXbU^äð RUYð TU]ð UY^Uð XUY�TQ]`VcdUbY\YcYUbRQbUð Rjgâ

Qed_[\QfYUbRQbUð=Y[b_c[_`c_^TUðY^ðUY^U^ðCdQ^TQbT`_bdðUY^Ucð6Ub]U^dUbcðUY^WUcUdjdðgYbTâð4YUcUð=Y[b_c[_`ã

c_^TUðUb]�W\YSXdðUY^Uð2Y\TQeV^QX]UðTYbU[dðY^ðTUbð;e\debRb�XUâð4Qcð=Y[b_c[_`RY\TðgYbTð]YdðUY^UbðQ^ðTQcð9^ã

cYdeð=Y[b_c[_`ðQ^WUcSX\_ccU^U^ð334ã;Q]UbQðQeVWU^_]]U^U^ð e^Tð]Ydð UY^U]ðc_WU^Q^^dU^ð6bQ]UWbQRRUb

TYWYdQ\YcYUbdâð4YUð1ecgUbde^WðTUbðTYWYdQ\YcYUbdU^ð]Y[b_c[_`YcSXU^ð2Y\TUbðgYbTð]Ydð8Y\VUðf_^ð2Y\TfUbQbRUYde^Wcã

b_edY^U^ð QeVð UY^U]ð @Ubc_^Q\ð 3_]`edUbð TebSXWUV�Xbdâð 1^XQ^Tð TUcð ]Ydð TUbð 9^ãcYdeð=Y[b_c[_`YUð WUg_^^U^

4QdU^]QdUbYQ\cð[�^^U^ð1eccQWU^ð�RUbðJU\\Wb��Uðe^Tð2Y_]QccUäðJU\\Wb��U^fUbdUY\e^WðRjgâðJU\\[_^jU^dbQdY_^ä

JU\\]_b`X_\_WYUð e^Tð JU\\fYdQ\Ydydð WUdb_VVU^ð gUbTU^âð 5Y^Uð CdUeUbe^Wð TUcð @b_jUccUcð Q^XQ^Tð TUcð WUg_^^U^

4QdU^]QdUbYQ\cð Ycdð]�W\YSXâð4Ubð TYUcUbð 1bRUYdð jeWbe^TU\YUWU^TUðCdQ^Tð TUbð DUSX^Y[ð c_\\ð Y]ð V_\WU^TU^ð [ebj

RUcSXbYURU^ðgUbTU^â

5bcdUðFUbceSXUðjebð 9^ãcYdeð=Y[b_c[_`YUðgebTU^ð!)()ðf_^ðTUbð ZQ`Q^YcSXU^ð;YbY^ã2bQeUbUYðTebSXWUV�Xbdâð4Qc

T_bdð UY^WUcUdjdUð CicdU]äð 6Ub]U^T_c[_`ð WU^Q^^däð gebTUð ZUT_SXð ^ebð jebð 2U_RQSXde^Wð TUbð 6Ub]U^dQdY_^U^ä

^YSXdðQRUbðjebðCdUeUbe^WðTUcð2bQe`b_jUccUcðfUbgU^TUdâð1bRUYdU^ðjebð2Y\TfUbQbRUYde^Wð]Ydð8UVUjU\\U^ðgebTU^

eâQâð f_^ð KJQ\Ugc[Yäð!))%ðe^Tð !))&Mðe^Tð K@_^cäð!))#ðe^Tð !))'Mð TebSXWUV�Xbdâð4YUðE^dUbceSXe^WU^ð \YUVU^

ZUT_SXðe^dUbðFUbgU^Te^Wðf_^ð2i`QccãCicdU]U^ð Y^ðFUbRY^Te^Wð]Ydð [_^fU^dY_^U\\U^ð=Y[b_c[_`U^ð QRâð 5Y^U

9^ãcYdeð=Y[b_c[_`c_^TUð]Ydð Q^WU[_``U\dUbð 2Y\TfUbQbRUYde^Wð gYbTð Ubcd]Q\cð !))!ð Y^ð TUbð ?VVU^\UWe^WccSXbYVd

f_^ð@b_Vâð8âðCeXbðUbgyX^dâð4QcðU^dc`bUSXU^TUð@QdU^dðgebTUð!))'ð UbdUY\dð KCeXbäð!))'Mâð K2Ydd^Ubäð!))(Mð RUã



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð#

cSXbUYRdðTYUðBUQ\YcYUbe^WðUY^UcðU^dc`bUSXU^TU^ð=Y[b_c[_`cðV�bðTYUð2U_RQSXde^Wðf_^ð;e\dYfYUbe^Wc`b_jUccU^

Q^ð8UVU^ð]YdðUY^Ubð4ebSX\YSXdã8U\\VU\Tã1^_bT^e^Wðe^TðUY^UbðJ_^UðjebðBeXYWcdU\\e^WðUY^Ucð]USXQ^YcSXðTUVYã

^YUbdU^ð @b_RU^QX]Uf_\e]U^câð 5Y^Uð gUYdUbUð 1bRUYdð f_^ð KCSX^UYTUbäð !))%Mð RUcSXbUYRdð UY^ð U^dc`bUSXU^TUc

CicdU]ð ]Ydð 1eV\YSXdã6\e_bUcjU^j_`dY[äð g_RUYð [UY^ð ]USXQ^YcSXð TUVY^YUbdUcð @b_RU^QX]Uf_\e]U^ð fUbgU^TUd

gYbTâð4YUðJU\\`QbQ]UdUbðgUbTU^ðcdQddðTUccU^ðY^ðUY^U]ð_`dYcSXðTUVY^YUbdU^ð@b_RU^QX]Uf_\e]U^ð]Ydð8Y\VUðUY^Uc

¾4U`dXðVb_]ð6_Sec²ãFUbVQXbU^ðRUcdY]]dðKCSX_\jäð!))%Mâ

5Y^Uð gUYdUbUð BUQ\YcYUbe^Wð UY^Ubð 9^ãcYdeð =Y[b_c[_`c_^TUð jebð @QbdY[U\]UccdUSX^Y[ð ^QSXð TU]ð 4ebSX\YSXdã

FUbVQXbU^ðgYbTðY^ðTUbð?VVU^\UWe^WccSXbYVdðf_^ðKCeXbäð!)))MðRUcSXbYURU^âð8YUbRUYðgYbTðURU^VQ\\cð UY^ð_`dYcSX

TUVY^YUbdUcð@b_RUf_\e]U^ðjeWbe^TUWU\UWdâð4QRUYðRUcdUXdðTQcð@b_R\U]ðY^ðTUbðQeVWbe^TðTUbðCdb�]e^WðY]ð6Ubã

]U^dUbð bU\QdYfð cSX^U\\U^äð e^WURbU]cdU^ð 2UgUWe^Wð èSQâð !ð]ácçð TUbð jeð RU_RQSXdU^TU^ð DUY\SXU^ð TebSXð TQc

7UcYSXdcVU\Tð TUbð ;Q]UbQäðg_TebSXð Ucð jeð UY^Ubð RUdbySXd\YSXU^ð 2UgUWe^Wce^cSXybVUð [_]]dâð E]ð TYUcUð E^ã

cSXybVUðjeð[_]`U^cYUbU^äðYcdðUY^UðY]`e\cQbdYWUð2U\UeSXde^Wðf_^ð]Qhâð!ð�cð^_dgU^TYWâð4YUð2Uc_^TUbXUYdðTYUã

cUcðCicdU]cð \YUWdð Y^ð TUbð 1bdð TUbð 2U\UeSXde^Wäð TYUð XYUbð TebSXð UY^Uð WU`e\cdUð 5\U[db_\e]Y^YcjU^jTY_TUð è<54ç

cdQddðTUbðRYcXUbð�R\YSXUbgUYcUðfUbgU^TUdU^ð<QcUb\YSXdaeU\\UðbUQ\YcYUbdðgYbTâð5Y^UðY]ðBQX]U^ðTUbð8UbcdU\\Ubc`Uã

jYVY[QdY_^U^ðRUdbYURU^Uð<54ðfUbV�WdðQRUbð^YSXdð�RUbðUY^UðQecbUYSXU^TUð8U\\YW[UYdâð2UYðTU]ðT_bdðQ^WUgQ^TdU^

WU`e\cdU^ð 2UdbYURð [Q^^ð UY^Uð X�XUbUð <YSXdY^dU^cYdydð TUbð 4Y_TUð TQTebSXð UbbUYSXdð gUbTU^äð TQccð gyXbU^Tð TUc

@e\cRUdbYURUcðTUbð4Y_TU^cdb_]ðcdQb[ðUbX�XdðgYbTäðTYUð4Y_TUðQ\c_ð]Ydð cdQb[UbðuRUb\QcdðRUdbYURU^ðgYbTâð4ebSX

TYUð;�bjUðTUbðCdb�]UðgYbTðYXbUðJUbcd�be^WðZUT_SXðfUbXY^TUbdâ

4QcðY]ðBQX]U^ðTYUcUbð1bRUYdðU^dgYS[U\dUð=Y[b_c[_`ðRQcYUbdðQeVðTU]ðCicdU]ðf_^ð2Ydd^Ubðe^TðfUbV�WdðURU^VQ\\c

�RUbð UY^ð ]USXQ^YcSXð TUVY^YUbdUcð @b_RU^QX]Uf_\e]U^âð 1\\WU]UY^ð [Q^^ð TQcð 7UcQ]dcicdU]ð V�bð TYUð 9^ãcYde

=Y[b_c[_`YUðe^dUbdUY\dðgUbTU^ðY^ðTYUð2Y\TQeV^QX]Uð]YdðTU]ð9^ãcYdeð=Y[b_c[_`ðcU\Rcdðe^TðTYUðTQ^QSXðV_\WU^ã

TUðQed_]QdYcSXUð1ecgUbde^WðTUcð2Y\TTQdU^]QdUbYQ\cðTebSXðUY^UðWUUYW^UdUð2Y\TfUbQbRUYde^Wâð4YUcUð2Y\TfUbQbã

RUYde^WcQ\W_bYdX]U^ð]�ccU^ðQeVðZUTU^ðQecjegUbdU^TU^ð=Y[b__bWQ^Yc]ecðQ^WU`QccdðgUbTU^âð2YcXUbYWUð6_bã

cSXe^WcQbRUYdU^ð jebð 9^ãcYdeð =Y[b_c[_`YUð RUVQccdU^ð cYSXð VQcdð QeccSX\YU�\YSXð ]Ydð 8UVU^ð K2Ydd^Ubäð !))$M

KCSX^UYTUbäð!))%Mâð9]ðBQX]U^ðTYUcUbð1bRUYdðgebTU^ð^URU^ð8UVU[e\dYfYUbe^WU^ðQeSXðDYUbjU\\[e\dYfYUbe^WU^ð]Yd

TUbð9^ãcYdeð=Y[b_c[_`YUðe^dUbceSXdðe^Tð1\W_bYdX]U^ðjebð1ecgUbde^WðTUcð2Y\T]QdUbYQ\cðU^dgYS[U\dâ

9]ðV_\WU^TU^ð;Q`YdU\ðgYbTðTYUðV�bðTQcðgUYdUbUðFUbcdy^T^YcðTYUcUbð1bRUYdð^_dgU^TYWUðDXU_bYUðf_bWUcdU\\dâð4QRUY

gYbTðY^cRUc_^TUbUðQeVðTYUð7be^T\QWU^ðTUbð?`dY[ðe^TðTUbð2Y\TfUbQbRUYde^Wðc_gYUðQeVðTYUðfUbgU^TUdU^ð=_TU\\ã

_bWQ^Yc]U^ðUY^WUWQ^WU^â

;Q`YdU\ð#ðcdU\\dðTYUð8QbTãðe^TðC_VdgQbUðf_bäðTYUðV�bðTYUð5^dgYS[\e^Wðe^TðTU^ð2UdbYURðTUcð9^ãcYdeð=Y[b_c[_`c

jebðFUbV�We^WðcdQ^Tâð4YUðUY^jU\^U^ð=UY\U^cdUY^UðgyXbU^TðTUbð8QbTgQbUã5^dgYS[\e^Wðc_gYUðTYUðgyXbU^TðTUb

5h`UbY]U^dUð]YdðTUbð9^ãcYdeð=Y[b_c[_`YUðWUg_^^U^ð5bWUR^YccUðgUbTU^ðY^ð;Q`YdU\ð$ðQeVWUjUYWdâð;Q`YdU\ð%ðWYRd



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð$

UY^UðJecQ]]U^VQcce^Wðe^TðjUYWdð@Ubc`U[dYfU^ðTYUcUcð_`dYcSXU^ðFUbVQXbU^cðQeVâð9^ð;Q`YdU\ð&ð YcdðTYUðjeWbe^ã

TU\YUWU^TUð<YdUbQdebðQ^WUWURU^äðe^Tð1RcSX^Yddð'ðTYU^dðQ\cðBUVUbU^jðV�bðTYUðfUbgU^TUdU^ð6_b]U\jUYSXU^ðe^T

1R[�bje^WU^äðTYUðJecQ]]U^cUdje^WðTUcðCSXQdj]Q^^ã=UTYe]cðe^TðDUSX^YcSXUðJUYSX^e^WU^â



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð%

!â! DXU_bUdYcSXUbðDUY\

9^ðTYUcU]ð1RcSX^YddðgUbTU^ðje^ySXcdðTYUðY]ðBQX]U^ðTYUcUbð1bRUYdðe^dUbceSXdU^ð=Y[b__bWQ^Yc]U^ðe^TðYXbU

5YWU^cSXQVdU^ðf_bWUcdU\\dâð4Q^^ðgUbTU^ðTYUð7be^T\QWU^ðTUbð2Y\TfUbQbRUYde^WðRUcSXbYURU^äðc_gUYdðcYUðV�bðTQc

gUYdUbUðFUbcdy^T^YcðTYUcUbð1bRUYdð^_dgU^TYWðcY^TâðCSX\YU�\YSXðgYbTð^yXUbðQeVðTYUð1^V_bTUbe^WU^ðUY^WUWQ^WU^ä

TYUðRUYðTUbð5^dgYS[\e^WðTUbð=Y[b_c[_`ã8QbTgQbUðRUb�S[cYSXdYWdðgUbTU^ð]eccdU^â

!â" =Y[b__bWQ^Yc]U^ðe^TðYXbUð;e\dYfYUbe^W

JU\\[e\dYfYUbe^WU^ð[�^^U^ðQeVðfUbcSXYUTU^Uð1bdU^ðTebSXWUV�XbdðgUbTU^äðg_RUYðjgYcSXU^ðY^ðfYf_ãðe^TðY^ðfYdb_ã

;e\dYfYUbe^WU^ð e^dUbcSXYUTU^ð gYbTâð 2UYð TUbð Y^ð fYf_ã;e\dYfYUbe^Wð gUbTU^ð WQ^jUð ?bWQ^Yc]U^ð WU^edjdäð TUbU^

7UgURUð cYSXð Qecð fUbcSXYUTU^U^ð JU\\di`U^ð jecQ]]U^cUdjdâð 9]ð 7UWU^cQdjð TQjeð gYbTð RUYð TUbð Y^ð fYdb_ã

;e\dYfYUbe^Wð^ebðUY^ðWQ^jðc`UjYU\\UbðJU\\di`ecð[e\dYfYUbdäðc_ðTQ�ð]Q^ðUY^UðWb_�UðJQX\ðf_^ðJU\\U^ðXUbQ^j�SXdU^

[Q^^äðTYUðX_]_WU^Uð5YWU^cSXQVdU^ðRUcYdjU^ðK<_TYcXðUdðQ\âäð!))&Mâð9^ðfYdb_ã;e\dYfYUbe^WU^ð[�^^U^ðc_g_X\ðQeV

1WQbäðUY^U]ðXQ\RVUcdU^ð>yXbR_TU^ðQecð@_\icQSSXQbYTU^äðQ\cðQeSXðY^ð V\�ccYWU]ð>yXb]UTYe]ðY^ðCec`U^cY_^

TebSXWUV�XbdðgUbTU^âð4Ubð;e\dYfYUbe^WcfUb\QeVðf_^ð Y^ðTYUcUbð1bRUYdðTebSXWUV�XbdU^ðCec`U^cY_^c[e\dYfYUbe^ã

WU^ðgYbTðY]ðV_\WU^TU^ð^yXUbðf_bWUcdU\\dâ

!â"â! 4Ubð;e\dYfYUbe^WcfUb\QeV

5Y^Uð;e\dYfYUbe^WðgYbTð Y^ð UY^U]ð 2Y_bUQ[d_bð Y^ð UY^U]ð c`UjYU\\U^ð >yXb]UTYe]ð TebSXWUV�Xbdâð Jeð 2UWY^^ð TUb

;e\dYfYUbe^WðgYbTðTQcðcdUbY\Uð>yXb]UTYe]ðY^ðTUbðBUWU\ð]YdðJU\\U^ðQecðUY^UbðF_b[e\debðQ^WUY]`Vdâð4YUðJU\\U^

dbUdU^ðe^dUbðFUbRbQeSXð TUbð>yXbcd_VVUð Y^ð TYUðGQSXcde]c`XQcUð UY^äð RYcð Y^ð 6_\WUð f_^ð>yXbcd_VV]Q^WU\ð _TUb

TebSXðc_^cdYWUðFUbcSX\USXdUbe^WU^ðTUbðE]WURe^Wc`QbQ]UdUbðTYUðFUb]UXbe^WðQeVX�bdâð4YUcUbðc`UjYU\\Uð6Q\\

UY^Ubð ;e\dYfYUbe^Wð gYbTð Q\cð 2QdSXã;e\debð RUjUYSX^Udâð GyXbU^Tð TYUcUbð gUbTU^ð gUTUbð >yXbcd_VVUð f_^ð Qe�U^

XY^jeWUV�Wdð^_SXðJU\\U^ðU^d^_]]U^äðUcðXQ^TU\dðcYSXðTQXUbðe]ðUY^ðTYc[_^dY^eYUb\YSXUcðFUbVQXbU^â

5Y^Uð@b_RU^QX]UðUbV_\Wdð^ebðjebð@b_jUcc�RUbgQSXe^Wâð4YUcUðXQdðY]ðYTUQ\U^ð6Q\\ðQRUbð[UY^U^ð5Y^V\eccðQeVðTYU

;e\dYfYUbe^WäðTQðTQcðF_\e]U^ðTUbðU^d^_]]U^U^ð@b_RUðY]ð2UjeWðQeVðTQcð7UcQ]df_\e]U^ðTUbð2QdSXã;e\deb

WUbY^Wð Ycdâð 2UYð TUbð @b_RU^QX]UðRUcdUXdð ZUT_SXð UY^ð ^YSXdð jeð fUb^QSX\yccYWU^TUcð;_^dQ]Y^QdY_^cbYcY[_äð TQc

TU^ð5bV_\WðTUbð;e\dYfYUbe^WðWUVyXbTUdâ



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð&

4UbðGQSXcde]cfUb\QeVð [Q^^ð Y^ð]UXbUbUð @XQcU^ð e^dUbdUY\dð gUbTU^äð cYUXUð 1RRY\Te^Wð "â!çð K4YU[]Q^^ð Udð Q\âä

!))!M*

9^ðTUbðc_WU^Q^^dU^ð\QWã@XQcUð①ð`QccU^ðcYSXðTYUðJU\\U^ðQ^ðTYUð^UeUðE]WURe^WðQ^+ðUcðYcdð[UY^Uð_TUbð^ebðUY^U

WUbY^WUðJe^QX]UðTUbðJU\\TYSXdUðjeðUb[U^^U^â

• 9^ðTUbðUh`_^U^dYU\\U^ð_TUbð \_Wã@XQcUð②ðgQSXcU^ðTYUðJU\\U^ð^QSXðUY^U]ðUh`_^U^dYU\\U^ðGQSXcde]cWUã

cUdjðè7\UYSXe^Wðè"â!ççâ

• 9^ðTUbðcdQdY_^ybU^ð@XQcUð③ð U^dc`bYSXdðTYUðGQSXcde]cbQdUðTUbð1RcdUbRUbQdUäðTQðUY^ð_TUbð]UXbUbUðCeRã

cdbQdUðèjâ2âð7\eS_cUäðCQeUbcd_VVçð\Y]YdYUbdðcY^Tâð5cðYcdðgUTUbðUY^UðJe^QX]Uð^_SXðUY^Uð1R^QX]UðTUbðJU\\ã

TYSXdUðjeðUb[U^^U^â

• 4YUð\UdjdUð@XQcUäðTYUðc_WU^Q^^dUð1RcdUbRU`XQcUð④äðYcdðTebSXðUY^UðTUed\YSXUð1R^QX]UðTUbðJU\\[_^jU^dbQã

dY_^ðSXQbQ[dUbYcYUbdâ

1RRY\Te^Wð"â!*ðGQSXcde]cfUb\QeVðgyXbU^TðUY^Ubð2QdSXã;e\dYfYUbe^Wâð4QbWUcdU\\dðcY^TðTYUðc`UjYVYcSXUðGQSXcde]cbQdUðµðe^TðTYU
JU\\TYSXdUðHJðgyXbU^TðTUbðUY^jU\^U^ð@XQcU^ðTUbð;e\dYfYUbe^Wâð=Ydð�ðcY^TðTYUðuRUbWQ^Wc`XQcU^ðWU[U^^jUYSX^Udâ

GyXbU^Tð TUbð Uh`_^U^dYU\\U^ð @XQcUð \yccdð cYSXð TQcð GQSXcde]ð �RUbð V_\WU^TU^ð ]QdXU]QdYcSXU^ð 1^cQdjð RUã

cSXbUYRU^ðKCSX_\jäð!))%Mâð>dðYcdðTYUðJQX\ðTUbðJU\\U^ðje]ðJUYd`e^[dðdð^QSXð^ðDUY\e^WU^ðe^Tð> ðTYUðebc`b�^W\Yã

SXUðJU\\jQX\*
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:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð'

4YUcUð Uh`_^U^dYU\\Uð7\UYSXe^Wð[_]]dð TQTebSXð jecdQ^TUäð TQccð cYSXð UY^Uð JU\\Uð ^QSXð UY^Ubð WUgYccU^ð JUYdð Y^

UY^Uð=eddUbãðe^TðUY^UðD_SXdUbjU\\UðdUY\dâð4YUcUðRUYTU^ðJU\\U^ðdUY\U^ðcYSXð^QSXðTU]ðW\UYSXU^ðCSXU]Qäðc_ðTQcc

^QSXðZUTUbðDUY\e^WðUY^UðFUbT_``\e^WðTUbðJU\\jQX\ðUY^dbYddâ

5^dXy\dð TQcð>yXb]UTYe]ð]UXbUbUðCeRcdbQdUäð c_ð [Q^^ð Ucð Y^ð UY^Ubð 2QdSXã;e\debðgyXbU^Tð TUbð Uh`_^U^dYU\\U^

@XQcUðjeð4YQehYUð[_]]U^ðKCSX_\jäð!))%Mâð4YUðJU\\U^ðfUbcd_VVgUSXcU\^ðje^ySXcdðUY^ðCeRcdbQdðRUf_bjeWdðe^T

cdU\\U^ðTQ^^ðYXbU^ðCd_VVgUSXcU\ðTebSXð2Y\Te^Wðf_^ð5^ji]U^ð Y^ð UY^Ubð jgUYdU^ð \QWã@XQcUð e]âð4YUcUð5^ji]U

Ub]�W\YSXU^ðUcðTU^ðJU\\U^äðUY^ðgUYdUbUcðCeRcdbQdðQecðTU]ð=UTYe]ðQ\cð>yXbcd_VVðjeðfUbgUbdU^äðc_ðTQccðUcðje

UY^U]ðjgUYdU^ðUh`_^U^dYU\\U^ðGQSXcde]ð[_]]dâ

>QSXð1RcSX\eccðTUbðUh`_^U^dYU\\U^ð@XQcUðY^ðUY^Ubð2QdSXã;e\dYfYUbe^Wð[Q^^ðTQ]YdðRUW_^^U^ðgUbTU^äðjeðTUb

;e\dYfYUbe^Wð^yXbcd_VVbUYSXUcð=UTYe]ðXY^jejeV�ddUb^âð4YUcUðc_WU^Q^^dUð6UTRQdSXã;e\dYfYUbe^WðcdU\\dðUY^ð2UYã

c`YU\ðV�bðUY^ððXQ\R[_^dY^eYUb\YSXUcðFUbVQXbU^ðTQbâð4ebSXðTYUð>yXbcd_VVjeWQRUðYcdðUcð]�W\YSXäðTYUð;e\debð]�Wã

\YSXcdð\Q^WUðY^ðTUbðcdQdY_^ybU^ð@XQcUðjeðXQ\dU^ð_TUbðc_WQbðUY^ðUb^UedUcðGQSXcde]ðjeðRUgYb[U^â

>URU^ð TU^ð UbgyX^dU^ð TYc[_^dY^eYUb\YSXU^ð e^Tð XQ\R[_^dY^eYUb\YSXU^ð FUbVQXbU^ð WYRdð Ucð QeSXð [_^dY^eYUb\YSXU

;e\dYfYUbe^WcfUbVQXbU^âð4QRUYðgYbTðcdy^TYWðUY^UðRUcdY]]dUð=U^WUðTUbð[_]`\UddU^ð>yXb\�ce^WðjeWUV�XbdâðE]

Y]ðBUQ[d_bð UY^ð [_^cdQ^dUcðF_\e]U^ð jeð XQRU^äðgYbTð TYUð W\UYSXUð =U^WUð TUbð ;e\debRb�XUð UY^cSX\YU�\YSXð TUb

JU\\U^ð�RUbðUY^U^ð1ec\QeVðQecðTU]ðBUQ[d_bðU^dVUb^dâð>QSXðUY^UbðRUcdY]]dU^ðJUYdðcdU\\dðcYSXðUY^ð7\UYSXWUgYSXd

jgYcSXU^ð QRV\YU�U^TU^ð e^TðTebSXðJU\\dUY\e^Wð^Ueð U^dcdUXU^TU^ð JU\\U^ð UY^äð c_ð TQccð TYUð JU\\TYSXdUð [_^cdQ^d

R\UYRdâð4YUcUð@b_jUccV�Xbe^WðgYbTðSXU]_cdQdðWU^Q^^dâ

9^cRUc_^TUbUð RUYð 8UVUjU\\U^ð \yccdð cYSXð TebSXð 5Y^WbYVVUð Y^ð TYUð [_^dY^eYUb\YSXUð ;e\dYfYUbe^Wäð jâ2âð TebSXð UY^U

[ebjUðE^dUbRbUSXe^WðTUbðCQeUbcd_VVjeVeXbäðUY^ðci^SXb_^Ubð;e\dYfYUbe^WcfUb\QeVðUbjUeWU^ðKGXUQ\cäð!)('Mâð=Yd

UY^Ubðc_\SXU^ðci^SXb_^U^ð;e\debäðTYUðQeSXðQ\cð_cjY\\YUbU^TðRUjUYSX^UdðgYbTðKCSXU`Ubäð!)(%Mäð\QccU^ðcYSXð\UYSXd

1eccQWU^ð�RUbðTU^ðJU\\ji[\ecðdbUVVU^â

9^ðTU^ðV_\WU^TU^ð1RcSX^YddU^ðgUbTU^ð=Y[b__bWQ^Yc]U^ðRUcSXbYURU^äðTYUðcYSXð]YdðTU^ðf_bWUcdU\\dU^ðDUSX^Yã

[U^ð[e\dYfYUbU^ð\QccU^â

!â"â" 8UVUjU\\U^ðèCQSSXQb_]iSUcðSUbUfYcYQUç

CQSSXQb_]iSUcðSUbUfYcYQUðèCâðSUbUfYcYQUçðWUX�bU^ðjebð;\QccUðTUbð1cS_]iSUdU^ð_TUbðCSX\QeSX`Y\jUâð5cðcY^T

fUbcSXYUTU^UðCdy]]UðRU[Q^^däðgYUðjâ2âðTYUð2yS[Ubãäð2YUbãðe^TðGUY^XUVUâð4YUð5Y^jU\jU\\U^äðTYUðUY^Uðbe^TUðRYc

_fQ\Uð=_b`X_\_WYUðQeVgUYcU^äð\YUWU^ð]UYcdðWUdbU^^dðf_^UY^Q^TUbðf_bäð[�^^U^ðcYSXðQRUbðQeSXðjeðJU\\fUbRy^ã

TU^ðjecQ]]U^\QWUb^ðKCSX\UWU\äð!))"Mâð5Y^Uð=iSU\RY\Te^WðUbV_\WdðZUT_SXð^YSXdâ



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð(

4YUðFUb]UXbe^WðWUcSXYUXdðTebSXðe^WUcSX\USXd\YSXUðC`b_cce^Wäðg_RUYðTYUð=eddUbjU\\UðUY^Uð[\UY^UbUðD_SXdUbã

jU\\UðRY\TUdäðTYUðQ\cð;^_c`Uð_TUbðC`b_ccUðRUjUYSX^UdðgYbTäðcYUXUð1RRY\Te^Wð"â"âðE^dUbðRUcdY]]dU^ð2UTY^We^ã

WU^ð[Q^^ð Ucð ZUT_SXð QeSXð jeð UY^Ubð WUcSX\USXd\YSXU^ðFUb]UXbe^Wð [_]]U^âð4QRUYðgYbTð Qecð UY^Ubð TY`\_YTU^

JU\\Uð UY^ð C`_bU^RUXy\dUbð è1cSecçäð TUbð fYUbð XQ`\_YTUð C`_bU^ð U^dXy\dâð :UTUð TYUcUbð C`_bU^ð [Q^^ð cYSXð TebSX

C`b_cce^WðfUb]UXbU^ðe^TðTQ^^ð]YdðUY^UbðQ^TUbU^ðC`_bUðfUbcSX]U\jU^ðK@XQVVäð!)(!Mâ

1RRY\Te^Wð"â"*ð=_b`X_\_WYcSXUðFUby^TUbe^WðgyXbU^TðTUcðJU\\ji[\ecðf_^ðCâðSUbUfYcYQUðK<_TYcXðUdðQ\âäð!))&Mâ

4UbðF_bdUY\ðTUcð5Y^cQdjUcðf_^ðCâðSUbUfYcYQUðY^ðTUbð2Y_dUSX^_\_WYUð\YUWdðY^ðTUbð[ebjU^ð7U^UbQdY_^cjUYdðf_^ð) ðã

!" ð=Y^edU^äðTUbðB_RecdXUYdðTUbð8UVUjU\\U^ðe^TðTU^ðWUbY^WU^ð;_cdU^ðV�bðTYUð;e\dYfYUbe^WäðTQð^ebð=Y^Y]Q\ã

]UTYU^ð RU^�dYWdðgUbTU^âð4YUcUð=Y^Y]Q\]UTYU^ð U^dXQ\dU^ð7\eS_cUð Q\cð ;_X\U^cd_VVãð e^Tð1]]_^Ye]SX\_bYT

Q\cðCdYS[cd_VVaeU\\Uðc_gYUðUY^YWUðCQ\jUâðGUWU^ðTUbð7b��Uðf_^ð#ã(ðµ]ðe^TðTUbðWUbY^WU^ð>UYWe^Wðjebð2Y\Te^W

f_^ð 1WW\_]UbQdU^ð cY^Tð 8UVUjU\\U^ð V�bð \YSXd]Y[b_c[_`YcSXUð E^dUbceSXe^WU^ð RUc_^TUbcð WUUYW^Udð K2Ydd^Ubä

!))$Mâ
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!â"â# DYUbjU\\U^

DYUbjU\\U^ðcY^TðY]ð7UWU^cQdjðjeð2Q[dUbYU^ðe^Tð8UVUjU\\U^ðY^ðTUbð<QWUäðXe]Q^`XicY_\_WYcSXðQ[dYfUð@b_dUY^Uä

gYUðjâ2âð1^dYdXb_]RY^ð999ðè1Dã999çð_TUbðdYcceUð@\Qc]Y^_WU^ð1SdYfQd_bðèdã@1çäðjeðci^dXUdYcYUbU^âðCYUðfUbV�WU^ðQ\c

FUbdbUdUbð TUbð 5e[Qbi_^dU^ð Y]ð 7UWU^cQdjð jeð TU^ð @b_[Qbi_^dU^ð �RUbð UY^ð U^T_`\Qc]QdYcSXUcð BUdYSe\e]ð e^T

UY^U^ð 7_\WYã1``QbQdð e^Tð [�^^U^ð c_]Ydð `_cddbQ^c\Qd_bYcSXUð =_TYVY[QdY_^U^äð gYUð jâ2âð 7\i[_\YcYUbe^WU^äð Q^

@b_dUY^U^ðQecV�XbU^ðK8�^Ubcäð!))&Mâ

4UbðJU\\ji[\ecðTUbðDYUbjU\\U^ðW\YUTUbdðcYSXðgYUðQeSXðTYUðJU\\ji[\U^ðQ^TUbUbð5e[Qbi_^dU^ðY^ðfYUbð@XQcU^*

Cã@XQcUCã@XQcUCã@XQcUCã@XQcU*ðCã@XQcUðgYUðCi^dXUcUã@XQcU+ðXYUbðUbV_\WdðTYUðBU`\Y[QdY_^ðTUbð4>1â

7777""""ã@XQcUã@XQcUã@XQcUã@XQcU*ð4Qcð7ðcdUXdðV�bðWQ`ðèU^W\YcSX*ð<�S[Uçâð9^ðTYUcU]ð1RcSX^YddðTUcðJU\\ji[\ecð�RUb`b�VdðTYUðJU\\Uäð_R

TYUð4>1ãBU`\Y[QdY_^ðf_\\cdy^TYWðQRWUcSX\_ccU^ðYcdâ

=ã@XQcU=ã@XQcU=ã@XQcU=ã@XQcU*ð=ð cdUXdð V�bð =Yd_cUâð 4YUcð Ycdð TYUð @XQcUð TUcð UYWU^d\YSXU^ð JU\\dUY\e^WccSXbYddUcäð TUbð gYUTUbe]ð Y^

]UXbUbUð@XQcU^ðUY^WUdUY\dðgUbTU^ð[Q^^*ð@b_`XQcUäð=UdQ`XQcUäð1^Q`XQcUðe^TðDU\_`XQcUðècâð1RRY\Te^Wð"â#çâ

7777!!!!ã@XQcUã@XQcUã@XQcUã@XQcU*ð 5cð XQ^TU\dð cYSXð e]ð TYUð \UdjdUð @XQcUð TUcð JU\\ji[\ecäð Y^ð TUbð TYUð JU\\Uð �RUb`b�Vdäð _Rð cYUð Y^ð UYã

^U^ðUb^UedU^ðJU\\dUY\e^Wcji[\ecðUY^dbYddäð_TUbð_RðcYUðY^ðTYUð7 ã@XQcUðWUXdäðgU^^ðTYUðE]WURe^Wc`QbQ]UdUbðV�b

UY^UðDUY\e^Wðe^W�^cdYWðcY^Tâð1ecðTUbð7 ã@XQcUð[Q^^ðTYUðJU\\UðTQ^^ðRUYðW�^cdYWUbU^ð2UTY^We^WU^ðgYUTUbðY^

TU^ðJU\\ji[\ecðWU\Q^WU^â

4YUð7!ã@XQcUäðCã@XQcUðe^Tð7"ã@XQcUðgUbTU^ðjecQ]]U^ðQeSXðQ\cð9^dUb`XQcUðRUjUYSX^Udâ



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð! 

1RRY\Te^Wð"â#*ð=_b`X_\_WYcSXUðFUby^TUbe^WðUY^UbðDYUbjU\\UðgyXbU^TðTUcðJU\\ji[\ecâð4YUðCã@XQcUðYcdð^YSXdðTQbWUcdU\\dðK<_TYcXðUd
Q\âäð!))&Mâ

DYUbjU\\U^ðXQRU^ðUY^Uð7U^UbQdY_^cjUYdð f_^ð]UXbUbU^ðCde^TU^äð jâ2âð38?ãJU\\U^ð SQâð""ðCde^TU^äð28;ãJU\\U^

SQâð"$ðCde^TU^âð6�bðTYUð;e\dYfYUbe^Wðf_^ðDYUbjU\\U^ðgUbTU^ðc`UjYU\\Uð^yXbcd_VVbUYSXUð>yXb]UTYU^ðRU^�dYWdäðTYU

^URU^ðTU^ðjUX^ðUccU^dYU\\U^ð1]Y^_cyebU^ðècYUXUðDQRU\\Uð"â!çðQeSXð3icdUY^äð7\edQ]Y^ðe^TðDib_cY^ðU^dXQ\dU^ä

TQðTYUðJU\\U^ðTYUcUð^YSXdðcU\RcddydYWðci^dXUdYcYUbU^ð[�^^U^âð1e�UbTU]ðcY^TðY^ðTU^ð>yXb]UTYU^ð^_SXðFYdQ]Yã

^Uäð CQ\jUäð7\eS_cUð e^TðCUbe]äð TQcð V�bð TYUð DUY\e^Wð TUbð [e\dYfYUbdU^ð JU\\U^ð RU^�dYWdð gYbTäð U^dXQ\dU^âð 5Y^YWU

CyeWUdYUbjU\\U^ð[�^^U^ðQeSXðY^ðcUbe]VbUYU^ð=UTYU^ð[e\dYfYUbdðgUbTU^â

DQRU\\Uð"â!*ð4YUðjUX^ðUccU^dYU\\U^ð1]Y^_cyebU^â

1bWY^Y^ =UdXY_^Y^

8YcdYTY^ @XU^i\Q\Q^Y^

9c_\UeSY^ DXbU_^Y^

<UeSY^ Dbi`d_`XQ^

<icY^ FQ\Y^



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð!!

!â"â$ JU\\d_TðRUYðDYUbjU\\U^

2UYð DYUbjU\\U^ð gYbTð jgYcSXU^ð jgUYð fUbcSXYUTU^U^ð 1bdU^ð f_^ð JU\\d_Tð e^dUbcSXYUTU^äð TUbð >U[b_cUð è^USb_cð -

WbYUSXYcSX*ðd_dçðe^TðTUbð1`_`d_cUðèQ\dWbYUSXYcSX*ð6Q\\U^ðTUbð2\yddUbð Y]ð8UbRcdçâð4YUð3XQbQ[dUbYcYUbe^WðTYUcUb

RUYTU^ð1bdU^ð f_^ðJU\\d_Tð [Q^^ð Q^XQ^Tð f_^ð e^dUbcSXYUT\YSXU^ð]_b`X_\_WYcSXU^ð e^Tð RY_SXU]YcSXU^ð=Ub[ã

]Q\U^ð WUcSXUXU^ð KGi\\YUð Udð Q\âäð !)( Mâð4YUð TQRUYð Q]ð XyeVYWcdU^ð fUbgU^TUdU^ð]_b`X_\_WYcSXU^ð=Ub[]Q\U

cY^TðY^ðDQRU\\Uð"â"ðQeVWUV�Xbdâ

DQRU\\Uð"â"*ð=_b`X_\_WYcSXUð;bYdUbYU^ðjebð9TU^dYVY[QdY_^ðf_^ð>U[b_cUðe^Tð1`_`d_cUðK4Qbji^[YUgYSjðUdðQ\âäð!))(Mâ

>U[b_cU>U[b_cU>U[b_cU>U[b_cU

• 1^cSXgU\\U^ðTUbðJU\\Uðe^TðTUcðJU\\[Ub^c

• E^W\UYSX]y�YWUð;_^TU^cQdY_^ðTUcð3Xb_]QdY^c

• 1^cSXgU\\U^ðTUbð=Yd_SX_^TbYU^

• FQ[e_\U^RY\Te^WðY]ð3id_`\Qc]Q

• JUbRbUSXU^ðTUbð@\Qc]Q]U]RbQ^ðè¾WUYcdUbyX^\YSXU²ðJU\\U^ç

• 1eV\�ce^WðTUbð4>1ðè;Qbi_\icUç

• 1^cdUS[e^WðTUbðJU\\U^ðY^ðTUbðE]WURe^WðTUbð^U[b_dYcSXU^ðJU\\UðTebSXðTU^ðY^ðTU^ðUhdbQjU\\eã

\ybU^ðBQe]ðVbUYWUcUdjdU^ðJU\\Y^XQ\d
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1`_`d_cU1`_`d_cU1`_`d_cU1`_`d_cU

• FUbbY^WUbdUðJU\\Wb��UäðjecQ]]U^WUb_\\dUðJU\\WUcdQ\d

• GU\\e^WU^ðTUbð@\Qc]Q]U]RbQ^ðè¾R\URRY^WáReTTY^W²ç

• ;_^TU^cQdY_^ðTUcð3Xb_]QdY^cðè4>1ã8i`UbSXb_]YjYdydç

• FUb\ecdðTUbðcdbe[debU\\U^ð;U^^jUYSXU^ðTUcðJU\\[Ub^cðèW\QddUcð5bcSXUY^e^WcRY\Tç

• 6bQW]U^dYUbe^WðTUcð;Ub^cðè;Qbi_bbXUhYcç

• 1eVdbUdU^ðf_^ð¾Q`_`d_dYSðR_TYUc²

• 1ecTUX^e^WðTUcðU^T_`\Qc]QdYcSXU^ðBUdYSe\e]c

• BU\QdYfðe^fUby^TUbdUðJU\\_bWQ^U\\U^

• @XQW_Sid_cUðTUcðJU\\bUcdUcðY^ðfYf_áð¾CU[e^Tyb^U[b_cU²ðY^ðfYdb_

• 1R\�ce^WðTUbðJU\\UðQecðTUbð7UgURU[e\deb

2Y_SXU]YcSXð \QccU^ð cYSXð>U[b_cUðe^Tð1`_`d_cUðQ^XQ^Tð TUbðU^dcdQ^TU^U^ð4>1ã2beSXcd�S[Uð YTU^dYVYjYUbU^â

2UYðTUbð>U[b_cUð\YUWdðUY^ð7U]YcSXðQecðe^dUbcSXYUT\YSXð\Q^WU^ð4>1ã6bQW]U^dU^ðf_bäðRUYðTUbð1`_`d_cUðRY\TU^

cYSXðSXQbQ[dUbYcdYcSXUð2beSXcd�S[Uð]Ydð!( ã"  ð2QcU^`QQbU^âð4YUð1`_`d_cUð\yccdðcYSXðQeSXðTQbQ^ðUb[U^^U^ä

TQccðTQcð@X_c`XQdYTi\cUbY^ð f_^ð TUbð Sid_`\Qc]QdYcSXU^ð=U]RbQ^cUYdUð QeVð TYUð UhdbQjU\\e\ybUðCUYdUð fUb\QWUbd

gYbTâ

>U[b_cUðgYbTðTebSXðcdQb[UðFUby^TUbe^WU^ðTUbð`XicY_\_WYcSXU^ð;_^TYdY_^U^ðXUbf_bWUbeVU^âð1\cðc_\SXUðgybU^

jâ2âðcdQb[Uðo^TUbe^WU^ðTUbðE]WURe^WcdU]`UbQdebð_TUbðTYUð5Y^gYb[e^Wðf_^ð7YVdU^ðjeð^U^^U^âð9]ð7UWU^cQdj

jebð1`_`d_cUðgYbTðTQcð1eVdbUdU^ðf_^ð>U[b_cUðQ\c_ð^YSXdðf_^ðY^^UbU^ð6Q[d_bU^ðTUbðJU\\Uäðc_^TUb^ðTebSXðUY^U

XUVdYWUðCd�be^WðY^ðTUbðE]WURe^WðQecWU\�cdâ

1`_`d_cUðgYbTðQeSXðQ\cð`b_WbQ]]YUbdUbðJU\\d_Tðè@34ð-ð`b_WbQ]]UTðSU\\ðTUQdXçðRUjUYSX^Udâð4QRUYðU^dcSXUYã

TUdðTYUðJU\\UðcU\RcdðjeðcdUbRU^âð4YUð1`_`d_cUðc`YU\dðUY^UðgYSXdYWUðB_\\UðY^ðTUbð5^dgYS[\e^Wðf_^ðDYUbU^äðg_RUY

]UYcdðe^Ubg�^cSXdUðJU\\U^ðU\Y]Y^YUbdðgUbTU^ðK:QS_Rc_^äð!))'MâðF_^ðQe�U^ð[Q^^ð1`_`d_cUðjâ2âðTebSXðY^ðdXUã

bQ`UedYcSXU^ð4_cU^ðfUbQRbUYSXdUðSid_d_hYcSXUð;bURc]YddU\ðè3XU]_dXUbQ`UedY[QçäðEFãCdbQX\U^äð VbUYUðBQTY[Q\U

_TUbðGQccUbcd_VV`Ub_hYTðQecWU\�cdðgUbTU^â

1`_`d_dYcSXUð JU\\U^ð jUYWU^ð Y]ð7UWU^cQdjð jeð ^U[b_dYcSXU^ð [UY^Uð UbX�XdUð=U]RbQ^`Ub]UQRY\Ydydäð je]Y^TUcd

^YSXdðRUf_bðTYUðSXQbQ[dUbYcdYcSXU^ð]_b`X_\_WYcSXU^ðFUby^TUbe^WU^ðQeVWUdbUdU^ðcY^Tâ
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!â# =Y[b_c[_`YcSXUð2UdbQSXde^Wðf_^ð=Y[b__bWQ^Yc]U^

9]ðV_\WU^TU^ðgUbTU^ðTYUð7be^T\QWU^ðTUbð<YSXd]Y[b_c[_`YUð[ebjðUb\yedUbdäðc_gUYdðcYUð V�bðTYUð5^dgYS[\e^WðTUc

9^ãcYdeð=Y[b_c[_`cð^_dgU^TYWðgQbU^âðGUYdUbV�XbU^TUð5b[\ybe^WU^ðcY^TðY^ðjQX\bUYSXU^ð6QSXR�SXUb^ðjebð=Y[ã

b_c[_`YUðe^Tð?`dY[äðjâ2âðK2UiUbðUdðQ\âäð!)((MäðK7Ub\QSXäð!)(%MäðK7�[Uäð!)((MäðK8y^cU\äð!))#MäðK=YSXU\äð!)(!Mä

K@\edQäð!)((MäðjeðVY^TU^â

<YSXd]Y[b_c[_`YUðgYbTðTQjeðfUbgU^TUdäðe]ð[\UY^UäðY]ð>QXRUbUYSXð\YUWU^TUð?RZU[dUðV�bðTU^ð2UdbQSXdUbðjeðfUbã

Wb��Ub^âð9]ðjecQ]]U^WUcUdjdU^ð=Y[b_c[_`ð[_]]dðTYUðFUbWb��Ube^WðY^ðjgUYðCSXbYddU^ðjecdQ^TUâð4ebSXðTQc

?RZU[dYfðgYbTðTQcð2Y\TðjeðUY^U]ðbUU\\U^äðcUYdU^fUb[UXbdU^ðJgYcSXU^RY\TðfUbWb��Ubdâð4YUðjgUYdUðFUbWb��Ube^W

gYbTðTebSXðTQcð?[e\QbðUbbUYSXdäðg_TebSXðUY^ðfYbdeU\\Ucð5^TRY\TðU^dcdUXdâð4YUð7UcQ]dfUbWb��Ube^WðTUcð=Y[b_ã

c[_`cðF=ðUbbUSX^UdðcYSXðQ\c_ðQecðTUbð=Q�cdQRcjQX\ðTUcð?RZU[dYfcð=?Rðe^TðTUbð5YWU^fUbWb��Ube^WðTUcð?[eã

\QbcðF?[â

ððððððððððððððððððððððððððððð OkObM VMV ⋅= è"â"ç

4UbðCdbQX\U^WQ^WðTUcð=Y[b_c[_`cðYcdðY^ð1RRY\Te^Wð"â$ðTQbWUcdU\\dâ

1RRY\Te^Wð"â$*ðCSXU]QdYcSXUbðCdbQX\U^WQ^WðUY^Ucð=Y[b_c[_`cðK7Ub\QSXäð!)(%Mâ
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!â#â! 2U\UeSXde^WcfQbYQ^dU^

6�bð TYUð <YSXd]Y[b_c[_`YUð WYRdð Ucð fUbcSXYUTU^Uð 2U\UeSXde^WcQbdU^ð ècYUXUð 1RRY\Te^Wð "â%çäð TYUð ZUð ^QSXð 2Uã

cSXQVVU^XUYdð TUcð jeð RUdbQSXdU^TU^ð ?RZU[dcð F_bãð e^Tð >QSXdUY\Uð RUcYdjU^âð 5cð gYbTð jgYcSXU^ð 1eV\YSXdãð e^T

4ebSX\YSXdã1^_bT^e^WU^ðe^Tð8U\\ãðRjgâð4e^[U\VU\Tã2U\UeSXde^Wðe^dUbcSXYUTU^*

4ebSX\YSXdã8U\\VU\T*4ebSX\YSXdã8U\\VU\T*4ebSX\YSXdã8U\\VU\T*4ebSX\YSXdã8U\\VU\T*ð4Qcð@by`QbQdðgYbTðf_^ðe^dU^ðTebSXðTU^ð;_^TU^c_bðRU\UeSXdUdâð4QRUYðVy\\dðTQcð=Y[b_c[_ã

`YUb\YSXdð TYbU[dð Y^ð TQcð ?RZU[dYfâð E^dUbcSXYUT\YSXUð @by`QbQdcdbe[debU^ð cSXgySXU^ð TQcð <YSXdð e^dUbcSXYUT\YSX

cdQb[äðc_ðTQccð8U\\YW[UYdcãðe^Tð6QbRe^dUbcSXYUTUðjeðUb[U^^U^ðcY^Tâ

4ebSX\YSXdã4e^[U\VU\T*4ebSX\YSXdã4e^[U\VU\T*4ebSX\YSXdã4e^[U\VU\T*4ebSX\YSXdã4e^[U\VU\T*ð4YUð2U\UeSXde^WðYcdðc_ðUY^WUcdU\\däðTQccðTQcð=Y[b_c[_`YUb\YSXdð^YSXdðTYbU[dðY^ðTQcð?Rã

ZU[dYfðUY^TbY^Wdâð5bcdðTebSXð5Y^RbY^WU^ðTUcð@by`QbQdcðWU\Q^Wdðf_^ðTYUcU]ðCdbUe\YSXdðY^ðTQcð=Y[b_c[_`_RZU[dYfâ

4YUð\UeSXdU^TU^ð@by`QbQdcdbe[debU^ðcY^TðQeVðTe^[\U]ð8Y^dUbWbe^TðjeðUb[U^^U^â

1eV\YSXdã8U\\VU\T*1eV\YSXdã8U\\VU\T*1eV\YSXdã8U\\VU\T*1eV\YSXdã8U\\VU\T*ð 4YUð 2U\UeSXde^Wð TUcð @by`QbQdcð UbV_\Wdð TebSXð TQcð=Y[b_c[_`_RZU[dYfäð TQcð RUYð TYUcUbð 2Uã

\UeSXde^WcQ^_bT^e^WðW\UYSXjUYdYWðTYUð1eVWQRUðTUcð;_^TU^c_bcð�RUb^Y]]dâð1^ðTUbð?RUbV\ySXUðTUcð@by`QbQdc

gYbTðTQcð<YSXdðe^dUbcSXYUT\YSXðcdQb[ðY^ðTQcð?RZU[dYfðbUV\U[dYUbdâð=YdðTYUcUbð1^_bT^e^WðYcdðUcð]�W\YSXäðTYUð@byã

`QbQd_RUbV\ySXUðjeðRUdbQSXdU^â

1eV\YSXdã4e^[U\VU\T*1eV\YSXdã4e^[U\VU\T*1eV\YSXdã4e^[U\VU\T*1eV\YSXdã4e^[U\VU\T*ð4Qcð<YSXdðVy\\dðTebSXðUY^U^ðbY^WV�b]YWðe]ðTQcð?RZU[dYfðQ^WU_bT^UdU^ð;_^TU^c_bðQeVðTYU

@by`QbQd_RUbV\ySXUâð4QcðBUV\UhY_^c\YSXdðWUXdðQ]ð?RZU[dYfðf_bRUYäð^ebðTQcðQ]ð?RZU[dðWUcdbUedUð<YSXdðdbYddðY^ðTQc

?RZU[dYfðUY^âð4YUcUð1^_bT^e^WðYcdðRUc_^TUbcðWedðV�bð`\QcdYcSXUð4QbcdU\\e^WU^ðTUcð@by`QbQdcðWUUYW^UdäðgU^^

TYUð4e^[U\VU\TRU\UeSXde^Wð^ebðUY^cUYdYWðUbV_\Wdâ
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!â#â" >e]UbYcSXUð1`Ubdeb

4Qcð1eV\�ce^WcfUb]�WU^ðUY^Ucð?RZU[dYfcðgYbTðTebSXðcUY^Uð^e]UbYcSXUð1`Ubdebðè>1çðRUcdY]]dâð>1ðYcdðTQRUY

TQcð@b_Te[dðQecðTU]ð2bUSXe^WcY^TUhð^4ðe^TðTU]ðCY^ecðTUcðXQ\RU^ðtVV^e^WcgY^[U\cðαâ

ððððððððððððððððððððððððððððð αsin⋅= DnNA è"â#ç

:UðWb��UbðTYUð^e]UbYcSXUð1`UbdebðYcdäðTUcd_ðRUccUbðgYbTðUY^ð?RZU[dðQeVWU\�cdâð1\\UbTY^Wcð^UX]U^ðTYUðCSXybã

VU^dYUVUðe^TðTUbð2Y\T[_^dbQcdð]YdðcdUYWU^TUbð1`UbdebðQRäðcYUXUð1RRY\Te^Wð"â&âð7URbyeSX\YSXUð?RZU[dYfUðfUbV�ã

WU^ð�RUbðUY^Uð^e]UbYcSXUð1`Ubdebðf_^ð ä#ã ä$âð4QcðU^dc`bYSXdðUY^U]ð1eV\�ce^WcfUb]�WU^ðf_^ðSQâð!ðµ]äðTQc

V�bðTYUðY]ðBQX]U^ðTYUcUbð1bRUYdðRUdbQSXdUdU^ð7b��U^_bT^e^WU^ðQecbUYSXdâ
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1RRY\Te^Wð"â&*ð1RXy^WYW[UYdðTUbð1eV\�ce^Wðf_^ðTUbð^e]UbYcSXU^ð1`Ubdebðè>1çðK:_UbYcäð!)))Mâ

!â#â# ;_^cdbe[dYfUð1ecV�Xbe^Wðf_^ð<YSXd]Y[b_c[_`U^

2UYð ^yXUbUbð 2UdbQSXde^Wð TUcð Q\\WU]UY^U^ð 1eVRQecð f_^ð [_]]UbjYU\\U^ð <YSXd]Y[b_c[_`U^ð VY^TU^ð cYSXð jgUY

[_^cdbe[dYfUðFQbYQ^dU^*ðje]ðUY^U^ðCicdU]Uð]Ydð U^T\YSXð[_bbYWYUbdUbð?`dY[ðe^Tðje]ðQ^TUbU^ðTYUð]_TUb^UbU^

7UbydUð ]Ydð UY^Ubð e^U^T\YSXð [_bbYWYUbdU^ð ?`dY[âð 4Ubð 8Qe`de^dUbcSXYUTð jgYcSXU^ð RUYTU^ð 1ecV�Xbe^WcV_b]U^

\YUWdðY]ð1eVRQeðTUbð?RZU[dYfUâðGyXbU^TðTYUðU^T\YSXð[_bbYWYUbdU^ð?RZU[dYfUðUY^ðbUU\\Ucð2Y\TðUbjUeWU^äðTQcðTQ^^

Y^ð;_]RY^QdY_^ð]YdðTU]ð?[e\QbðjeðUY^U]ðfYbdeU\\U^ð2Y\TðfUbWb��UbdðgYbTäðUbjUeWU^ðe^U^T\YSXð[_bbYWYUbdUð?Rã

ZU[dYfUðUY^ð1RRY\TðTUcð?RZU[dUcðY]ðE^U^T\YSXU^âð4YUcUcð2Y\Tð]eccðje^ySXcdð]YdðUY^Ubðc_WU^Q^^dU^ðDeRec\Y^ã



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð!'

cUðY^ðUY^ðbUU\\Ucð2Y\TðQRWURY\TUdðgUbTU^äðRUf_bðUcð]YdðUY^U]ð?[e\QbðgUYdUbðfUbWb��UbdðgUbTU^ð[Q^^âð4Qcðe^ã

U^T\YSXð [_bbYWYUbdUð ?RZU[dYfð e^Tð TYUð DeRec\Y^cUð ]�ccU^ð Y]]Ubð Q\cð jecQ]]U^WUX�bYWUð 5Y^XUYdð RUdbQSXdUd

gUbTU^âð4YUcUbð[_^cdbe[dYfUð1eVgQ^TðgYbTð]YdðUY^U]ðX�XUbU^ð@bUYcð V�bðTQcðCicdU]ð Ub[QeVdâð4QTebSXð UbWYRd

cYSXð ZUT_SXð TYUð =�W\YSX[UYdäð RUYc`YU\cgUYcUð jecydj\YSXUð 6Y\dUbð Y^ð TU^ð CdbQX\U^WQ^Wð UY^jecUdjU^äð gQcð RUY

<YSXd]Y[b_c[_`U^ð]YdðU^T\YSXð[_bbYWYUbdUbð?`dY[ð^YSXdð_TUbð^ebð cSXgUbð]�W\YSXð YcdäðTQðcYSXð TebSXð5Y^V�WU^

_`dYcSXUbð6Y\dUbðTYUð<y^WUðTUcðCdbQX\U^WQ^WUcðy^TUbdâð4YUcUcðcdUXdðQRUbðY]ðGYTUbc`beSXðjebðRU^�dYWdU^ð7Uã

cQ]d\y^WUð TUcð CdbQX\U^WQ^WUcâð 5Y^ð gYSXdYWUbð @QbQ]UdUbð Ycdð XYUbð TYUð ]USXQ^YcSXUð DeRec\y^WUð TUcð =Y[b_ã

c[_`cäðTYUðQRXy^WYWðf_]ð8UbcdU\\UbðTUcð?RZU[dYfcð�R\YSXUbgUYcUð!& ð]]ðRjgâð!' ð]]ðRUdbQWU^ð]eccäðe]

UY^ðcSXQbVUcð2Y\TðTQbjecdU\\U^â



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð!(

!â$ 2Y\TfUbQbRUYde^WðY^ðTUbð2Y_dUSX^_\_WYU

4QcðY]ðBQX]U^ðTYUcUbð1bRUYdðfUbgU^TUdUð2Y\TfUbQbRUYde^WcfUbVQXbU^ð[Q^^ðY^ðfYUbðCdeVU^ðe^dUbdUY\dðgUbTU^äðTYU

Y^ðTYUcU]ð1RcSX^YddðUb\yedUbdðgUbTU^ðc_\\U^â

!â$â! 2Y\TfUbQbRUYde^WccicdU]

4YUð2Y\TQeV^QX]Uð UbV_\Wdð�R\YSXUbgUYcUð]Ydð UY^Ubð334ã;Q]UbQäðTYUð]Ydð UY^U]ð6bQ]UWbQRRUbð WU[_``U\dð Ycdâ

4Qcð f_^ð TUbð334ã;Q]UbQð WU\YUVUbdUð Q^Q\_WUð2Y\TcYW^Q\ðgYbTð f_]ð6bQ]UWbQRRUbð TYWYdQ\YcYUbdð e^Tð Y^ð UY^U]

BUSX^UbcicdU]ðjebðgUYdUbU^ðFUbQbRUYde^WðQRWU\UWdâð5Y^ð di`YcSXUcð2Y\TfUbQbRUYde^WccicdU]ð Ycdð Y^ð1RRY\Te^W

"â'ðQRWURY\TUdâ

$
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1RRY\Te^Wð"â'*ð1\\WU]UY^Ubð1eVRQeðUY^Ucð2Y\TfUbQbRUYde^WccicdU]câ

!â$â" 2Y\Tf_bfUbQbRUYde^W

4YUð2Y\Tf_bfUbQbRUYde^WðTYU^dðTQjeäðCd�be^WU^äðjâ2âðBQecSXU^äðQecð2Y\TUb^ðjeðU^dVUb^U^äð2Y\TUbð V�bðTYUð2Y\Tã

Q^Q\icUðTebSXðTU^ð=U^cSXU^ðjeðfUbUY^VQSXU^ð_TUbðUY^VQSXð^ebðe]ðcYUðycdXUdYcSXUbðjeðWUcdQ\dU^âð4YUð?`UbQdYã

_^U^ðTUbð2Y\Tf_bfUbQbRUYde^Wð\QccU^ðcYSXðWb_RðY^ðTbUYð;\QccU^ðUY^dUY\U^ðK2ycc]Q^^ðUdðQ\âäð!))(Mâ

@e^[d_`UbQdY_^U^ä@e^[d_`UbQdY_^U^ä@e^[d_`UbQdY_^U^ä@e^[d_`UbQdY_^U^äðjâ2âð8Ycd_WbQ]]ã=_TYVY[QdY_^ð_TUbðCSXgU\\gUbd_`UbQdY_^*ð4Ubð^UeUð7bQegUbdð UY^Ucð2Y\Tã

U\U]U^dUcðèU^W\YcSX*ð`YSdebUðU\U]U^däð@YhU\çðXy^Wdð^ebðf_]ðQ\dU^ð7bQegUbdðQRâ

<_[Q\Uð ?`UbQdY_^U^<_[Q\Uð ?`UbQdY_^U^<_[Q\Uð ?`UbQdY_^U^<_[Q\Uð ?`UbQdY_^U^äð jâ2âð ]_b`X_\_WYcSXUð ?`UbQd_bU^*ð 4YUð 2Y\TU\U]U^dUð Y^ð UY^Ubð TUVY^YUbdU^ð E]WURe^W

è¾=Qc[U²çðe]ðTQcðjeðRUdbQSXdU^TUð2Y\TU\U]U^dðdbQWU^ðje]ð^UeU^ð7bQegUbdðRUYâ

7\_RQ\Uð?`UbQdY_^U^äð7\_RQ\Uð?`UbQdY_^U^äð7\_RQ\Uð?`UbQdY_^U^äð7\_RQ\Uð?`UbQdY_^U^äðjâ2âð6_ebYUbãDbQ^cV_b]QdY_^*ð1\\Uð2Y\TU\U]U^dUðdbQWU^ðje]ð^UeU^ð7bQegUbdðUY^Ucð2Y\Tã

U\U]U^dUcðRUYâ



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð!)

!â$â# CUW]U^dYUbe^Wðe^Tð=Ub[]Q\cUhdbQ[dY_^

!â$â#â! 1\\WU]UY^Uc

4YUðCUW]U^dYUbe^Wð TUcð2Y\TUcð TYU^dð TUbð8UbQecQbRUYde^Wð f_^ðBUWY_^U^ð Y]ð2Y\Täð TYUð V�bð TYUð ^QSXV_\WU^TU

2Y\TQ^Q\icUðbU\UfQ^dðcY^Tâð8YUbRUYðgYbTðTYUðYbbU\UfQ^dUð2Y\TY^V_b]QdY_^äðjâ2âðTUbð8Y^dUbWbe^Täðf_^ðTUbðbU\UfQ^ã

dU^äðjâ2âðTU^ðJU\\bUWY_^U^äðWUdbU^^dðe^TðTQ]YdðUY^Uð9bbU\UfQ^jbUTe[dY_^ðTebSXWUV�Xbdâð4YUðcYSXðY^^UbXQ\RðTUb

2Y\TQ^Q\icUð Q^ð TYUð CUW]U^dYUbe^Wð Q^cSX\YU�U^TUð =Ub[]Q\cUhdbQ[dY_^ð V�Xbdð jeð UY^Ubð UbcdU^ð ci]R_\YcSXU^

2UcSXbUYRe^WðTUcð2Y\TUcâð2Uj_WU^ðQeVðJU\\RY\TUbðcY^Tð=Ub[]Q\UðgYUðRUYc`YU\cgUYcUð¾7b��U²äð¾Be^T\YSX[UYd²ä

¾<y^W\YSX[UYd²ð_TUbðQ\\WU]UY^ð¾6_b]²ðTUbðJU\\UðTU^[RQbðK<YUTd[Uäð!)('Mâ

!â$â#â" 1ed_]QdYcSXUðCSXgU\\gUbdfUbVQXbU^

>QSXðTUbð2Y\Tf_bfUbQbRUYde^WðV_\WdðY]ðBQX]U^ðTUbð2Y\TQ^Q\icUðTYUðCUW]U^dYUbe^Wðe^Tð=Ub[]Q\cUhdbQ[dY_^â

4QðTYUðWUcQ]dUð2Y\TfUbQbRUYde^Wð_X^Uð2U^edjUbUY^WbYVVðQR\QeVU^ðc_\\äð]eccðTUbðV�bðTYUð1RdbU^^e^WðTUbðJU\\U^

f_]ðYbbU\UfQ^dU^ð8Y^dUbWbe^Tð^_dgU^TYWUðCSXgU\\gUbdðQed_]QdYcSXðVUcdWU\UWdðgUbTU^âð8YUbV�bðUhYcdYUbU^ðe^ã

dUbcSXYUT\YSXUðFUbVQXbU^äðTYUðY]ðV_\WU^TU^ð[ebjðRUcSXbYURU^ðgUbTU^ðc_\\U^â

Jebð Qed_]QdYcSXU^ðCUW]U^dYUbe^Wð TUcð7bQegUbdRY\TUcðgYbTð UY^ð=QhY]e]ð <Y[U\YX__TðFUbVQXbU^äð RQcYUbU^T

QeVð=YcSXfUbdUY\e^Wc]_TU\\U^äð fUbgU^TUdâð4YUcUcðFUbVQXbU^ð Ycdð Qecð TUbð <YdUbQdebð Q\cð UY^ð WedUcð CUW]U^dYUã

be^WcfUbVQXbU^ð RU[Q^^dð K<YUTd[Uäð !)('Mâð 2UYð TUbð 2Y\TQeV^QX]UðgYbTð TQcð2Y\Tð TebSXð TU^ð 6bQ]UWbQRRUbð jeã

^ySXcdð]Ydð<-"%&ðCdeVU^ðè(ãRYdçð\Y^UQbðaeQ^dYcYUbdâð4Q]YdðUbWYRdðcYSXðTQcð8Ycd_WbQ]]ðXäðTQcðTYUð1eVdbUdU^cã

XyeVYW[UYdðTUcðaeQ^dYcYUbdU^ð2Y\TcYW^Q\cðgYUTUbWYRdâð:UTUbðGUbdðWðTUcð8Ycd_WbQ]]cðXð\YUWdðY]ð9^dUbfQ\\ðK âââ<ã

!Mâð9^ðTU]ð8Ycd_WbQ]]ðgUbTU^ðWUUYW^UdUðCSXgU\\gUbdUðjebðCUW]U^dYUbe^WðUb]YddU\dðèU^W\YcSX*ðdXbUcX_\TY^Wçâ

9^ðTYUcU]ð6Q\\ðYcdðTQcð8Ycd_WbQ]]ðRY]_TQ\âð5cðRUcdUXdðQecðjgUYð@UQ[cðQðe^TðRäðTYUðTU^ð8Y^dUbWbe^Tðe^TðTYU

je[�^VdYWU^ð JU\\bUWY_^U^ð bU`bycU^dYUbU^âðGYbTð UY^ð RU\YURYWUbð CSXgU\\gUbdð dXð jgYcSXU^ð TU^ð @UQ[cð WUgyX\dä

gUbTU^ðTYUð2UbUYSXUðTebSXðTYUcU^ðWUdbU^^däðcYUXUð1RRY\Te^Wð"â(â
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a) 

b

b) a b0 L-1
d B

h (d )B

1RRY\Te^Wð"â(*ðQçð9TUQ\YcYUbdUcð2Y\Tð]YdðUY^UbðJU\\bUWY_^âðRçð2Y]_TQ\Ucð8Ycd_WbQ]]ðTUcðJU\\RY\TUcðQecðQçâð4UbðCSXgU\\gUbdðdXðdbU^^d
8Y^dUbWbe^Tðe^TðJU\\bUWY_^âð4QcðJU\\RY\TðYcdð^YSXdðfUbbQecSXdâ



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð"!

a b0 L-1
d B

h (d )B

1RRY\Te^Wð"â)*ð2Y]_TQ\Ucð8Ycd_WbQ]]ðTUcðJU\\RY\TUcðQ^Q\_Wðjeð2Y\Tð"â(âð4Qcð2Y\TðYcdðQ\\UbTY^Wcð]YdðBQecSXU^ðfUbcUXU^âð4UbðGUbd
dXðYcdðTUbðYTUQ\UðCSXgU\\gUbdðV�bðTYUðCUW]U^dYUbe^Wâ

4QcðQeVWU^_]]U^UðJU\\RY\TðYcdðY]ðQ\\WU]UY^U^ðZUT_SXðVUX\UbRUXQVdUdäðRUYc`YU\cgUYcUðfUbbQecSXdâð5Y^ðTYUðBUQã

\YdydðRUccUbðRUcSXbUYRU^TUcð8Ycd_WbQ]]ðjUYWdð2Y\Tð"â)âð4Qcð\_[Q\Uð=Y^Y]e]ðjgYcSXU^ðTU^ðRUYTU^ð@UQ[cðYcd

TUbðYTUQ\UðCSXgU\\gUbdðjebðCUW]U^dYUbe^Wâ

5cðgYbTðTQXUbðQ^WU^_]]U^äðTQccðcYSXðTQcð8Ycd_WbQ]]ðhðQ\cðCe]]Uðf_^ðjgUYð7Qe�fUbdUY\e^WU^ðTQbcdU\\U^

\yccdâð4YUcðgYbTð Q\cð UY^ð=YcSXfUbdUY\e^Wc]_TU\\ðRUjUYSX^Udð K2_S[äð !)'$Mâð=Ydð UY^U]ð=QhY]e]ð<Y[U\YX__T

=e\dYdXbUcX_\TY^WðFUbVQXbU^ðgUbTU^äðRQcYUbU^Tð QeVð=YcSXfUbdUY\e^Wc]_TU\\U^äðTYUð@QbQ]UdUbð RUYTUbð7Qe�ã

fUbdUY\e^WU^ðWUcSXydjdðe^TðTUbð_`dY]Q\UðCSXgU\\gUbdðY]ð8Ycd_WbQ]]ðRUcdY]]dâ

!â$â#â"â! 4YUðfUbgU^TUdU^ð<Y[U\YX__TVe^[dY_^U^

7UWURU^ðcUYðTQcðbUQ\UðJU\\RY\TðBäðTUccU^ðTYc[bUdUðGUbdUðdBðY]ð9^dUbfQ\\ð[0...L-1] \YUWU^âð9^ðTYUcU]ð6Q\\ðcUY
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cY^W²ðcSX\YU�dðjâ2âðTYUð<�S[U^ðjgYcSXU^ðTU^ð¾6bQ^cU^²âð6�bðgUYdUbWUXU^TUð5b\yedUbe^WU^ðcUYðQeVðTYUð6QSX\Yã

dUbQdebðfUbgYUcU^äðjâ2âðK2ycc]Q^^ðUdðQ\âäð!))(MäðK8QRUbyS[Ubäð!))%Mâ



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð"'

!â$â#â$ DUhdeb

5cðYcdðcSXgYUbYWäðUY^UðUY^TUedYWUð4UVY^YdY_^ðf_^ðDUhdebðQ^jeWURU^âðDUhdebðRUcSXbUYRdðTYUð \_[Q\U^ð1RXy^WYWã

[UYdU^ðe^TðTU^ð1eVRQeðf_^ðXU\\U^ðe^TðTe^[\U^ðDUY\RUbUYSXU^ðY^ðjecQ]]U^Xy^WU^TU^ð7URYUdU^âð4YUcUðDUY\ã

RUbUYSXUðgUbTU^ð@bY]YdYfUðWU^Q^^dðe^TðRUcYdjU^ð2Y\T`e^[dUð]YdðcUXbðyX^\YSXU^ð7bQegUbdU^äðTYUðcYUðWUWU^�RUb

Q^TUbU^ð2UbUYSXU^ðe^dUbcSXUYTU^âð4YUð7b��UðTUbð@bY]YdYfUðYcdðRU\YURYWâð4QbQecðUbWURU^ðcYSXðTYUðRUYTU^ðe^dUbã

cSXYUT\YSXU^ð=UdX_TU^äðDUhdebðjeðRUcSXbUYRU^âð2UYTUð\QccU^ðcYSXðe^dUbcSXUYTU^ðY^ðUY^ðcdbe[debU\\Ucðe^TðUY^

cdQdYcdYcSXUcðFUbVQXbU^âðJe]ðUY^U^ðgYbTðfUbceSXdäðTYUð@bY]YdYfUäðQecðTU^U^ðTYUðDUhdebðQeVWURQedðYcdäðjeðUbVQcã

cU^âð Je]ð Q^TUbU^ð gUbTU^ð TYUð 1RXy^WYW[UYdU^ð e^Tð BU\QdY_^U^ð jgYcSXU^ð TU^ð @bY]YdYfU^ð V�bð TYUð DUhdebã

RUcSXbUYRe^WðQecWUgUbdUdâð2UYðTU^ðXYUbðf_b\YUWU^TU^ðJU\\RY\TUb^ðgUbTU^ð^Qd�b\YSXUðDUhdebU^ðe^dUbceSXdäðTYU

cUXbð e^bUWU\]y�YWð cY^Tð e^Tð cYSXð ^YSXdð Qecð UY^VQSXð cUW]U^dYUbRQbU^ð@bY]YdYfU^ð jecQ]]U^cUdjU^âð4UcXQ\R

gYbTðTYUð7bQegUbdcdbe[debðY]ðV_\WU^TU^ðY]]UbðcdQdYcdYcSXðRUdbQSXdUd+ðTYUcðWY\dðV�bðTYUðWUcQ]dUðJU\\V\ySXUâ

9]ðV_\WU^TU^ðgUbTU^ðUY^YWUð2UYc`YU\UðcdQdYcdYcSXUbðDUhdeb]Ub[]Q\Uð[ebjðUb\yedUbdðKGUcdUb[Q]`äð!))"MâðCy]dã

\YSXUð=Ub[]Q\UðcY^TðQecðTU]ð7bQegUbdXYcd_WbQ]]ðXèWçäðW-T2ðQRWU\UYdUdäðTQcðTYUð1eVdbUdU^cgQXbcSXUY^\YSXã

[UYdð UY^Ucð ZUTU^ð]�W\YSXU^ð2Y\T`e^[dUcð Y]ðWUcQ]dU^ð2Y\Tð RUcSXbUYRdâð 6�bðgUYdUbV�XbU^TUð 9^V_b]QdY_^U^ð je

TU]ðWb_�U^ð7URYUdðTUbðDUhdebQ^Q\icUðcUYðQeVðTYUðUY^cSX\yWYWUð6QSX\YdUbQdebðfUbgYUcU^ðKBeccäð!))"MäðK<YUTd[U

UdðQ\âäð!)('MäðK>YU]Q^^äð!)()Mâ

!â$â#â$â! =Y^Y]Q\Ubðe^Tð=QhY]Q\Ubð7bQegUbd

4Ubð]Y^Y]Q\Uð7bQegUbdðW]Y^ðYcdðTUbðTe^[U\cdUðY]ð2Y\Tðf_b[_]]U^TUð7bQegUbdâð1^Q\_WðTQjeðYcdðTUbð]QhY]Q\U

7bQegUbdðW]QhðTUbðXU\\cdUðQeVdbUdU^TUð7bQegUbdâ

!â$â#â$â" =Ydd\UbUbð7bQegUbd

4Ubð]Ydd\UbUð7bQegUbdðRUbUSX^Udð cYSXðQ\cðQbYdX]UdYcSXUcð=YddU\ð Q\\Ubð Y]ð2Y\Tð f_b[_]]U^TU^ð7bQegUbdUâð5Y^

2Y\Tð]Ydð UY^U]ð^YUTbYWU^ð]Ydd\UbU^ð7bQegUbdð UbcSXUY^dð cUXbð Te^[U\äð gyXbU^Tð UY^ð XU\\Ucð 2Y\Tð UY^U^ð Wb_�U^

]Ydd\UbU^ð7bQegUbdðRUcYdjdâ

∑

∑

=

=
⋅

=
max

min

max

min

)(

)(

g

gg

g

gg

gh

ghg

g è"â#$ç



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð"(

!â$â#â$â# FQbYQ^jðTUbð7bQegUbdU

4YUðFQbYQ^jðTUbð7bQegUbdUðRUcSXbUYRdðTYUð8_]_WU^YdydðTUcð2Y\TUcâð5Y^ðX_]_WU^Ucð2Y\TðRUcYdjdð^ebðcUXbðyX^\Yã

SXUð7bQegUbdUâð4YUðFQbYQ^jðYcdðTU]U^dc`bUSXU^Tð[\UY^âð2UcYdjdðUY^ð2Y\TðQRUbðXU\\Uðe^TðTe^[\Uð2UbUYSXUäðTQ^^

Ycdð]YdðUY^U]ðWb_�U^ðGUbdðTUbðFQbYQ^jðjeðbUSX^U^â
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CY^Tð 9^V_b]QdY_^U^ð �RUbð TYUð8_]_WU^Ydydð \_[Q\Ubð 2UbUYSXUð Y]ð 2Y\Tð f_^ð 9^dUbUccUäð c_ð \yccdð cYSXð QeSXð UY^U

\_[Q\UðFQbYQ^jðRUbUSX^U^*
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4YUð\_[Q\UðFQbYQ^jðYcdðUY^ð=Q�ðV�bðTYUð8_]_WU^Ydydð Y^ðUY^U]ðgyX\RQbU^ð6U^cdUbðè¾=Qc[U²çðTUcð2Y\TUcâðGðYcd

UY^Uðe^WUbQTUðJQX\ðe^TðRUcSXbUYRdð TYUð7b��UðTUbð=Qc[Uð=-èGã!çá"âð2UYð FUbgU^Te^Wð TUbð \_[Q\U^ðFQbYQ^j

UbWYRdðcYSXðc`UjYU\\ðRUYðJU\\RY\TUb^ð]YdðcdQb[ðdUhdebYUbdU^ðJU\\U^ðf_bðUY^U]ðX_]_WU^U^ð8Y^dUbWbe^TðUY^ðUY^VQã

SXUbðCUW]U^dYUbe^WcQ^cQdjâ

!â$â$ ;\QccYVY[QdY_^

4YUð ;\QccYVY[QdY_^ð \YUVUbdð TYUð JegUYce^Wð ZUTUbð gyXbU^Tð CUW]U^dYUbe^Wð e^Tð =Ub[]Q\cUhdbQ[dY_^ð Ub[Q^^dU^

BUWY_^ð jeð UY^U]ðJU\\di`ð]Ydð TU^ð jef_bð Ub]YddU\dU^ð=Ub[]Q\U^âð 5hYcdYUbU^ð RUYc`YU\cgUYcUð d_dUð e^Tð \URU^TU

JU\\U^ðY^ðUY^U]ð2Y\Täðc_ðgYbTðQ^XQ^TðTUbðY]ðf_bXUbYWU^ðCSXbYddðUb]YddU\dU^ð=Ub[]Q\UðUY^Uð;\QccYVY[QdY_^ðY^ðTYU

;\QccU^ð¾d_d²ðe^Tð¾\URU^T²ðTebSXWUV�Xbdâð4YUcUðCdeVUðbU`bycU^dYUbdðTYUðX�SXcdUð1RcdbQ[dY_^cURU^UðTUbð2Y\Tã

fUbQbRUYde^Wâ



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð")

" =QdUbYQ\ðe^Tð=UdX_TU^

9^ðTYUcU]ð;Q`YdU\ðgYbTðje^ySXcdðQeVðTYUðfUbgU^TUdU^ðJU\\di`U^ðe^TðTUbU^ðQ\\WU]UY^Uð;e\dYfYUbe^Wc`QbQ]UdUb

UY^WUWQ^WU^âð6�bð ^yXUbUð4UdQY\cð jeðTU^ðUY^jU\^U^ðFUbceSXU^ðcUYðQeVðTU^ð5h`UbY]U^dU\\U^ðDUY\ð Y^ð;Q`YdU\ð $

fUbgYUcU^âð 9]ð1^cSX\eccðgYbTð TYUð JecQdjXQbTãð e^Tð ãc_VdgQbUð RUcSXbYURU^äð TYUð V�bð TU^ð 2UdbYURð TUcð 9^ãcYde

=Y[b_c[_`cð^_dgU^TYWðYcdðe^Tðje]ðDUY\ðY^ð5YWU^QbRUYdðU^dgYS[U\dðgebTUâ

"â! 8UVUjU\\U^

6�bð8UVUã6Ub]U^dQdY_^U^ðgebTU^ðJU\\U^ðTUcðCdQ]]cðCâðSUbUfYcYQUð8&" ðfUbgU^TUdâð4YUðQ^Vy^W\YSXU^ð;e\dYã

fYUbe^WcRUTY^We^WU^ðcY^TðY^ðDQRU\\Uð#â!ðTQbWUcdU\\dâ

DQRU\\Uð#â!*ð;e\dYfYUbe^WcRUTY^We^WU^ðUY^Ubð2QdSXã;e\dYfYUbe^Wðf_^ðCâðSUbUfYcYQUð8&" â

;e\dYfYUbe^WcQ^\QWU "ð<ðBUQ[d_bð2Y_cdQdð=ðè?VV\Y^Uã=Ucce^WU^çðRjgâ

!%ð<ðBUQ[d_bð2Y_cdQdð3ð]Ydð4Q]`VXUYje^Wðè?^\Y^Uã5h`UbY]U^dUçä

RUYTUð2âð2bQe^ð2Y_dUSXð9^dUb^QdY_^Q\äð=U\ce^WU^

=UccTQdU^UbVQcce^W B9C@ðèD39ç

=UTYe] CSXQdj]Q^^ã=UTYe]ð]Ydð# ðWá<ð7\eS_cUðècâð1^XQ^Wç

DU]`UbQdeb # °3

`8 $â(%

2UWQce^WcbQdU !ðff]ðè!ä ð<á]Y^ç

B�XbUbTbUXjQX\ '  ðE`=

4YUð[_^dY^eYUb\YSXUð;e\dYfYUbe^WðUbV_\WdUðY^ðTU]ð"ð<ðBUQ[d_bâð4QðTUccU^ð1R]Ucce^WU^ðV�bðTU^ð2UdbYURðTUcð9^ã

cYdeð=Y[b_c[_`cðjeð[\UY^ðgQbU^äð[_^^dU^ðTYUð@b_RU^ð^ebð_VV\Y^UðfUbQbRUYdUdðgUbTU^âð>QSXðUY^UbðQ^Vy^W\YSXU^

2QdSXã;e\dYfYUbe^WðgebTUðQeVð[_^dY^eYUb\YSXU^ð2UdbYURð]YdðUY^UbðFUbT�^^e^WcbQdUðf_^ð4- ä %ðXã!ðe]WUcdU\\dâ

>QSXð 4ebSX\QeVU^ð UY^Ucð JU\\ji[\ecð gebTUð TYUð FUbT�^^e^WcbQdUð QeVð 4- ä!#ð Xã!äð TYUð 2UWQce^WcbQdUð f_^

!ð<á]Y^ðQeVð!ä%ð<á]Y^ðe^TðTYUðB�XbUbTbUXjQX\ðf_^ð'  ðE`=ðQeVð(  ðE`=ðUbX�Xdâð4YUðRUdbQSXdUdU^ð?cjY\\QdYã

_^U^ðgebTU^ðTebSXðUY^Uðf_bQ^WUXU^TUðjgUY]Y^�dYWUðCdYS[cd_VVRUWQce^WðY^TejYUbdâ

4Ubð!%ð<ð2Y_cdQdð3ðBUQ[d_bðgebTUðV�bðUY^Uð2QdSXã;e\dYfYUbe^Wð]YdðUY^WUcUdjdU]ð9^ãcYdeð=Y[b_c[_`ðfUbgU^TUdä

g_TebSXðUY^Uð2Y\TQeV^QX]Uð_^\Y^Uð]�W\YSXðgQbâð5cðWQ\dU^ðY]ð�RbYWU^ðTYUðW\UYSXU^ð2UTY^We^WU^ðgYUðRUYðTUb

_RU^ðRUcSXbYURU^U^ð2QdSXã;e\dYfYUbe^WäðTYUðf_bðTUbð[_^dY^eYUb\YSXU^ð;e\dYfYUbe^WðTebSXWUV�XbdðgebTUâ



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð# 

"â" 3XY^UcUð8Q]cdUbð?fQbiðJU\\U^

6�bðQ\\Uð;e\dYfYUbe^WU^ðgebTU^ðJU\\U^ðTUbðbU[_]RY^Q^dU^ðCec`U^cY_^cjU\\ã<Y^YUð38?ãDV' Bð fUbgU^TUdäðTYU

Y]ðBQX]U^ðTUcð5Eã@b_ZU[dUcð f_^ðTUbð6Yb]Qð@XQb]QSYQäðCSXgUTU^äð jebðFUbV�We^Wð WUcdU\\dðgebTU^âð ð4YUcU

JU\\ã<Y^YUðYcdðTebSXðDbQ^cTe[dY_^ðf_^ðjU\\VbU]TU^ð7U^U^ðY^ðTUbð<QWUäðdYcceUã@\Qc]Y^_WU^ð1SdYfQd_bðèdã@1çðje

`b_TejYUbU^âð4YUcUcð7\i[_`b_dUY^ðRUgYb[dðTYUðE]gQ^T\e^Wðf_^ð@\Qc]Y^_WU^ðjeð@\Qc]Y^äðgU\SXUcðTQ^^ð Y]

6_\WUcSXbYddð Y^ð TUbð <QWUð Ycdäð 2\edWUbY^^cU\ð QeVje\�cU^âð 1\cð ;e\deb]UTYe]ðgebTUð TQcð cUbe]VbUYUð 29?@B?ð 9

è2Y_gXYddQ[Ubð5eb_`UäðFUbfYUbcäð2U\WYU^çðfUbgU^TUdäðTQcð]Ydð>yXbcd_VVU^ðè#ðWá<ð7\eS_cUðe^Tð ä#ðWá<ð7\edQã

]Y^çðQ^WUbUYSXUbdðgebTUâ

4YUð;e\dYfYUbe^WU^ðgebTU^ðY^ð"% ð]<ðC`Y^^Ubã6\QcSXU^ðèDUSX^Uð3_b`_bQdY_^äð3Q]RbYTWUäð5^W\Q^TçðTebSXã

WUV�Xbdäðg_RUYðTYUðB�XbUbTbUXjQX\ð"%ðE`=ðRUdbeWâ

4YUðY]ð2bedcSXbQ^[ð2% & ð5;ðè8UbQUecäð8Q^QeçðUY^WUcdU\\dU^ð;e\dYfYUbe^WcRUTY^We^WU^ðgQbU^ðUY^UðDU]`Uã

bQdebðf_^ð#'°3äðUY^Uð%ëãYWUð;_X\U^TY_hYTã1d]_c`XybUðe^TðX_XUð<eVdVUeSXdYW[UYdðèSQâð)&ëçâ

"â# 2QRið8Q]cdUbð;YT^UiðJU\\U^

5cðgebTU^ðjgUYðfUbcSXYUTU^Uð28;ðJU\\ã<Y^YU^ðfUbgU^TUdâðF_bfUbceSXUðgebTU^ð]YdðJU\\U^ðTUbðbU[_]RY^Q^dU^

28;ðJU\\ã<Y^YUð28;"!`CF9<"ðTebSXWUV�XbdäðTYUðf_^ðTUbð7UcU\\cSXQVdðV�bð2Y_dUSX^_\_WYcSXUð6_bcSXe^Wðè726ç

Y^ð2bQe^cSXgUYWðjebðFUbV�We^WðWUcdU\\dðgebTUâð4YUcUðJU\\ã<Y^YUð`b_TejYUbdð 9^dUb\Ue[Y^ð"ðè9<ã"çäðgU\SXUcðTQc

GQSXcde]ðf_^ðDã<i]`X_SidU^ðe^TðTYUð1^dY[�b`UbcU[bUdY_^ðTebSXð@\Qc]QjU\\U^ðcdY]e\YUbdâð1\cð;e\deb]UTYe]

gebTUðTQcðcUbe]VbUYUðC=96ð'ðè<YVUðDUSX^_\_WYUcð9^SâäðB_S[fY\\UäðEC1çðfUbgU^TUdâð4YUð;e\dYfYUbe^WU^ðgebTU^

Y^ð"% ð]<ðRjgâð%  ð]<ðC`Y^^Ubã6\QcSXU^ðèDUSX^Uð3_b`_bQdY_^äð3Q]RbYTWUäð5^W\Q^Tçð ðTebSXWUV�Xbdäðg_RUY

UY^UðB�XbUbTbUXjQX\ðf_^ð"%ðE`=ðUY^WUcdU\\dðgebTUâðGUYdUbUð;e\dYfYUbe^WcRUTY^We^WU^ðgQbU^ðUY^UðDU]`UbQã

debð f_^ð #'°3äð UY^Uð %ëãYWUð ;_X\U^TY_hYTã1d]_c`XybUð e^Tð X_XUð <eVdVUeSXdYW[UYdäð gU\SXUð Y]ð 2bedcSXbQ^[

2ð% & ð5;ðè8UbQUecäð8Q^QeçðUY^WUcdU\\dðgebTU^â

4YUð?^\Y^Uã5h`UbY]U^dUðVQ^TU^ðRUYðTUbð2QiUbð3_b`_bQdY_^ðY^ð2Ub[U\UiäðEC1äðcdQddâðCYUðgebTU^ð]Ydð UY^Ubð bUã

[_]RY^Q^dU^ð28;"!ðJU\\ã<Y^YUðe^Tð `b_dUY^VbUYU]ð=UTYe]ðRQcYUbU^Tð QeVð4=5=*ð8Q]écð 6!"ð TebSXWUV�Xbdâ

1\cð6Ub]U^dUbðTYU^dUðUY^ð!%ð<ðBUQ[d_bðf_^ð1``\Y[_^ðèCSXYUTQ]äð>YUTUb\Q^TUçâð4YUð@b_jUcc`QbQ]UdUbðgebTU^

�RUbðUY^ð<QRfYUgã=_Te\ðè>QdY_^Q\ð9^cdbe]U^dcäðEC1çðe^dUbð=YSb_c_VdðGY^T_gcð>Dð$â ðWUcdUeUbdâð4QðgUWU^

TUcðjeðWb_�U^ð1eVgQ^TUcðUY^ðTYbU[dUbð2UdbYURðY]ð6Ub]U^dUbð^YSXdð]�W\YSXðgQbäðgebTUðTQcð=Y[b_c[_`ðY^ðUYã

^U]ð2i`QccðY^cdQ\\YUbdâ



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð#!

"â$ 1eVRQeðTUcð=UccãCicdU]c

"â$â! ?VV\Y^Uã=Y[b_c[_`YUðQ\cðBUVUbU^j

E]ðUbcdUcð4QdU^]QdUbYQ\ðV�bðTYUð5^dgYS[\e^WðTUbð2Y\TfUbQbRUYde^Wcb_edY^U^ðjeðUbXQ\dU^äðgebTU^äðTQðcYSXðTQc

9^ãcYdeð=Y[b_c[_`ð^_SXðY^ðTUbð5^dgYS[\e^WðRUVQ^Täð2Y\TUbðje^ySXcdð_VV\Y^UðQ[aeYbYUbdâð4QjeðgebTUðUY^ð9^fUbcUc

6_bcSXe^Wc]Y[b_c[_`ðè?\i]`ecð9Hã% äð:Q`Q^çð]YdðUY^U]ð?RZU[dYfð]Ydð" ãVQSXUbðFUbWb��Ube^Wðè@\Q^QSXb_ã

]Qdäð>1- ä$äð?\i]`ecäð:Q`Q^çð fUbgU^TUdâð1^ðTQcð=Y[b_c[_`ð Q^WU[_``U\dðgQbð UY^Uð334ã;Q]UbQð è:QYð3Fã

=% äð:QYäð:Q`Q^çâð2UYðTYUcUbð;Q]UbQðXQ^TU\dUð Ucð cYSXð e]ð UY^ð`bUYcW�^cdYWUcð=_^_SXb_]ã=_TU\\ð]Ydð!á#²

334ã5\U]U^däðTQcðQeSXðc`ydUbðV�bðTYUð2Y\TQ[aeYcYdY_^ð]YdðTU]ð9^ãcYdeð=Y[b_c[_`ðfUbgU^TUdðgebTUâ

"â$â" 9^ãcYdeð=Y[b_c[_`YU

4YUcUbð1RcSX^YddðRUcSXbUYRdðTYUðUY^jU\^U^ð;_]`_^U^dU^ðTUcð9^ãcYdeð=Y[b_c[_`ðCicdU]câðJe^ySXcdðgYbTðQeV

TU^ðQ\\WU]UY^U^ð1eVRQeðTUcðCicdU]cðUY^WUWQ^WU^âð4QbQeVð V_\WU^TðgUbTU^ðTYUð7UbydUð f_bWUcdU\\däð TYUð je]

2UdbYURðTUcð=Y[b_c[_`cðUbWy^jU^TðRU^�dYWdðgebTU^ðRjgâðTQV�bðU^dgYS[U\dðgUbTU^ð]eccdU^äðgYUðjâ2âðTYUðCdUeã

UbR_hU^âð1eVðTYUð5^dgYS[\e^Wðe^TðBUQ\YcYUbe^WðTUbðUYWU^d\YSXU^ð=Y[b_c[_`ã8QbTgQbUðe^TðTUbð2Y\TfUbQbRUYã

de^Wcc_VdgQbUðgYbTðY]ð5h`UbY]U^dU\\U^ðDUY\ðUY^WUWQ^WU^â

"â$â"â! 1\\WU]UY^Uc

4Qcð Y^ðTYUcUbð1bRUYdðRUcSXbYURU^UðCicdU]ðjebð 9^ãcYdeð=Y[b_c[_`YUð Ycdð Y^ð1RRY\Te^Wð#â!ðTQbWUcdU\\dâð 1^Q\_W

je]ð1eVRQeðUY^UcðCdQ^TQbTã2Y\TfUbQbRUYde^WccicdU]cðRUcdUXdðUcðQecðUY^Ubð1eV^QX]UUY^XUYdäðTYUðcYSXðY^ðTQc

=Y[b_c[_`ð]Ydð334ã;Q]UbQð e^Tð2Y\TQeV^QX]UbUSX^Ubð QeVdUY\dâð4YUð1ecgUbde^Wð TUcð4QdU^]QdUbYQ\cð UbV_\Wd

WUdbU^^dðf_]ð1eV^QX]UcicdU]ð QeVðUY^U]ðjgUYdU^ðBUSX^Ubäð TUbð Y^ð UY^U]ð Q^TUbU^ðBQe]ð QeVWUcdU\\dðgUbTU^

[Q^^âð4QTebSXð UbWYRdð cYSXð TYUð f_bdUY\XQVdUð DbU^^e^Wð f_^ð <QR_bãð e^Tð 2�b_RUbUYSXâð 9]ð 9TUQ\VQ\\ð [�^^dUð TQc

CicdU]ð[_]`\Uddðf_]ð2�b_QbRUYdc`\Qdjð�RUbgQSXdðe^TðWUcdUeUbdðgUbTU^äðg_TebSXðTYUð7UVQXbðUY^Ubð;_^dQ]Yã

^QdY_^ðTUcð<QR_bRUbUYSXUcð^_SXðgUYdUbðfUb]Y^TUbdðg�bTUâð1eVðTU^ð [_^cdbe[dYfU^ð1eVRQeðTUcð 9^ãcYdeð=Y[b_ã

c[_`cðgYbTðY^ð;Q`YdU\ð$â!ðUY^WUWQ^WU^âðE]ðTQcð=Y[b_c[_`ðQ^jecdUeUb^äðYcdðY^ðTU^ð2Y\TQeV^QX]UbUSX^UbðUY^U

9C1ã5bgUYdUbe^Wc[QbdUð UY^WURQedäð TYUð U^dgUTUbð �RUbð TYUcU^ð _TUbð �RUbð TU^ð 1ecgUbdUbUSX^Ubð Q^WUc`b_SXU^

gUbTU^ð[Q^^âð4Q]YdðTYUð2Y\TQeV^QX]Uð]YdðTU]ð=Y[b_c[_`ðjeðDUcdãðe^Tð9^YdYQ\YcYUbe^WcjgUS[U^ðQeSXð]Q^eU\\

WUcdUeUbdðgUbTU^ð[Q^^äðgebTUðQe�UbTU]ðUY^Uð]Q^eU\\UðCdUeUbUY^XUYdðU^dgYS[U\dâð4YUcUðUb]�W\YSXdðRUYðjecydjã

\YSXUbðFUbgU^Te^WðUY^Ucð<Q`d_`ãBUSX^Ubcðjebð2Y\TQeV^QX]UðTU^ð]_RY\U^ð5Y^cQdjðTUcð9^ãcYdeð=Y[b_c[_`câ



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð#"

1RRY\Te^Wð#â!*ð1eVRQeðTUcð9^ãcYdeð=Y[b_c[_`ðCicdU]câ



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð##

"â$â"â" =Q^eU\\Uð1^cdUeUbe^WðTUcð9^ãcYdeð=Y[b_c[_`c

4YUð]Q^eU\\UðCdUeUbUY^XUYdðYcdðY^ð1RRY\Te^Wð#â"ðTQbWUcdU\\dâð4Q]Ydð YcdðUcð]�W\YSXäðTYUð@b_RU^QX]Uj_^UðTUc

=Y[b_c[_`cðjeð�VV^U^ðe^TðjeðcSX\YU�U^äðTYUð<Q]`U^XU\\YW[UYdðjeðbUWe\YUbU^äðTYUð2UdbYURcc`Q^^e^WðTUcð=_ã

d_bcðjeðbUWU\^ðe^Tð[ebjjUYdYWðTU^ðCdb_]ðQ]ð=_d_bðjeðUbX�XU^äðe]ðTQTebSXðTYUð<UYcde^WðXUbQeVjecUdjU^â

1RRY\Te^Wð#â"*ð=Q^eU\\UðCdUeUbUY^XUYdðV�bðTQcð9^ãcYdeð=Y[b_c[_`â

"â$â"â# 1ed_]QdYcSXUð1^cdUeUbe^WðTUcð9^ãcYdeð=Y[b_c[_`c

"â$â"â#â! 8QbTgQbU

4YUðQed_]QdYcSXUðCdUeUbe^WðUb\QeRdðUY^ðQed_]QdYcYUbdUcð=UccU^ð]YdðTU]ð 9^ãcYdeð=Y[b_c[_`âð1RRY\Te^Wð#â#

jUYWdðUY^ð2Y\TðTUbðTQjeðY^ð5YWU^QbRUYdðU^dgYS[U\dU^ð9C1ã;QbdUðV�bð92=ã[_]`QdYR\Uð@3âð4UbðCSXQ\d`\Q^ðTQjeðYcd

Y]ð1^XQ^Wäð;Q`YdU\ð'â%äðQRWURY\TUdâð6�bðgUYdUbV�XbU^TUð<YdUbQdebðcUYðQeVðK2YddUb\UðUdðQ\âäð!))#MäðKDXYUcUbäð!))#M

e^TðK;QY^[Qäð!))'MðfUbgYUcU^â



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð#$

1RRY\Te^Wð#â#*ð1ed_]QdYcSXUðCdUeUbe^WðV�bðTQcð9^ãcYdeð=Y[b_c[_`ðQeVðUY^Ubð9C1ã5Y^cdUS[[QbdUðV�bð@3â

"â$â"â#â" C_VdgQbU

Je]ð 2UdbYURð TUbð CdUeUb[QbdUð e^dUbð=YSb_c_VdðGY^T_gcð )%ð gebTUð UY^Uð U^dc`bUSXU^TUð C_VdgQbUð Y^ð 2_b\Q^T

4U\`XYð#â ðU^dgYS[U\dâð4QcðF_bXQ^TU^cUY^ðTUcðDbUYRUbãAeU\\S_TUcðV�bðTU^ðfUbgU^TUdU^ð6bQ]UWbQRRUbðè5\dUS

@3ã5iUð!äð5\dUSðU\U[db_^Y[äð=QY^jçðUb\UYSXdUbdUðTQcð5Y^RY^TU^ðTUbð2Y\TQ[aeYcYdY_^ðY^ðTYUðC_VdgQbUäðc_ðTQccðUY^

Y^dUWbYUbdUcðC_VdgQbU`Q[UdðV�bðTYUð2Y\TQeV^QX]Uð]YdðTU]ð9^ãcYdeð=Y[b_c[_`ðU^dcdQ^Tâ

4YUð2U^edjUb_RUbV\ySXUðTUbðCdUeUbc_VdgQbUðjUYWdð1RRY\Te^Wð#â$âð1\\UðbU\UfQ^dU^ð@QbQ]UdUbäðgYUð<Q]`U^XU\\YWã

[UYdäð4QeUbðTUcð@b_RU^QX]Uji[\ecðe^Tð1^jQX\ðTUbð2Y\TQeV^QX]Uji[\U^ðZUð@b_RUð[�^^U^ðUY^WUcdU\\dðgUbTU^â

4Ubð2Y\TQeV^QX]Uji[\ecðgYbTðTQjeðV_\WU^TUb]Q�U^ðTUVY^YUbdâ

4YUðFUbcSX\eccTQeUbðTUbð@b_RU^QX]Uj_^Uðc_gYUðTYUðFUbgUY\TQeUbðRUYð_VVU^Ubð@b_RU^QX]Uj_^UðgUbTU^ðQ^ã

WUWURU^âð4YUðRUYTU^ðJecdy^TUð¾@b_RU^QX]Uj_^UðWUcSX\_ccU^²ðe^Tð¾@b_RU^QX]Uj_^UðWU�VV^Ud²ðcY^TðTebSX

UY^U^ð1^cdYUWðTUcðCdb_]UcðjeðTU]ðJUYd`e^[dðTUVY^YUbdäðgU^^ðTUbð=_d_bðWUWU^ðTU^ðGYTUbcdQ^TðTUcð4US[W\Qã

cUcðRjgâðTUcð7UdbYURUcðVyXbdâð4YUcðgYbTðTUbðC_VdgQbUðf_^ðTUbðCdUeUb[QbdUðWU]U\TUdâð4Q^^ðUbV_\WdðUY^Uðc_V_bdYWU

1RcSXQ\de^WðTUcð=_d_bcâð5Y^ð2Y\TQeV^QX]Uji[\ecðRUcdUXdðTQ]YdðQecð¾JeVQXbU^ðTUbð@b_RU^QX]Uj_^U²äð¾FUbã

gUY\U^ðY^ðWUcSX\_ccU^U]ðJecdQ^T²äð ¾tVV^U^ðTUbð@b_RU^QX]Uj_^U²ðe^Tð¾FUbgUY\U^ð Y^ðWU�VV^UdU]ðJecdQ^T²â

6�bðTU^ðJecdQ^Tð¾FUbgUY\U^ðY^ðWUcSX\_ccU^U]ðJecdQ^T²ð[Q^^ðgUYdUbXY^ðUY^ðJUYdbQe]ðQ^WUWURU^ðgUbTU^äðTUb

fUbcdbUYSXU^ð]eccäðRUf_bðUY^ð2Y\TðQeVWU^_]]U^ðgYbTâð4YUcUcðTYU^dðje]ð¾BeXYWcdU\\U^²ðTUbð@b_RUâ



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð#%

5Y^Uð@b_RU^QX]UðgYUTUbe]ðRUcdUXdðQecð]UXbUbU^äð�R\YSXUbgUYcUðjUX^äð2Y\TQeV^QX]Uji[\U^äðe]ðUY^UðQecbUYã

SXU^TðWU^QeUðCdQdYcdY[ðjeðUbXQ\dU^â

1RRY\Te^Wð#â$*ð7bQ`XYcSXUð2U^edjUb_RUbV\ySXUðTUbðY^dUWbYUbdU^ðCdUeUbc_VdgQbUðV�bðTQcð9^ãcYdeð=Y[b_c[_`â

4Ubð2Y\TcSXYb]ð TUbð Y^dUWbYUbdU^ð CdUeUbc_VdgQbUð Ycdð Y^ð]UXbUbUð 2UbUYSXUð e^dUbdUY\dâð JgUYð 6U^cdUbð TYU^U^ð jeb

4QbcdU\\e^WðTUcðQ[deU\\U^ðe^TðTUcðje\UdjdðQ[aeYbYUbdU^ð=Y[b_c[_`RY\TUcâðBUSXdcðTQ^URU^ðUhYcdYUbU^ðjgUYð�RUbã

UY^Q^TUbðQ^WU_bT^UdUð2UbUYSXUâð9]ð_RUbU^ðVY^TU^ðcYSXð1^WQRU^ðje]ðCdQdecðTUbð@b_RU^QX]Uj_^Uðè¾WUcSX\_cã

cU^²äð ¾_VVU^²äð ¾cSX\YU�d²äð ¾�VV^Ud²çäð jebð <Q]`U^XU\\YW[UYdäð je]ð CdQdecð TUbð CdUeUb[QbdUð e^Tð jebð UY^WUcdU\\dU^

2Y\TWb��Uâð4QcðTQbe^dUbðQ^WU_bT^UdUð6U\TðU^dXy\dð1^WQRU^ðjebðQ[deU\\ð\QeVU^TU^ð@b_RU^QX]UäðgYUð1^jQX\ðTUb

QRWUQbRUYdUdU^ð@b_RU^QX]Uji[\U^äðfUbR\UYRU^TUðJUYdðRYcðjebð^ySXcdU^ð2Y\TQeV^QX]Uäð1^jQX\ðQeVWU^_]]U^Ub

2Y\TUbð ZUð@b_RU^QX]Uðe^TðfUbR\UYRU^TUðJUYdðRYcðjebð^ySXcdU^ð@b_RU^QX]Uâð4QcðTQbe^dUbð aeUbð Q^WU_bT^UdU

6U\TðU^dXy\dð1^WQRU^ðjeðTU^ð4QdU^`VQTU^äðY^ðTU^U^ðTYUð2Y\TUbðRjgâð@b_d_[_\\ã4QdUYU^ðQRWUc`UYSXUbdðgUbTU^â

E^dUbðTYUcU]ð6U\TðYcdðUY^ðGQb^XY^gUYcð jeðcUXU^äð TUbðcYW^Q\YcYUbdäðTQccðWUbQTUð UY^Uð=Ucce^Wð \yeVdâð1^TUbU

=U\Te^WU^ð[U^^jUYSX^U^ð]�W\YSXUð6UX\Ve^[dY_^U^ðTUcð=Y[b_c[_`câ



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð#&

"â$â# 2Y\TQeV^QX]U

"â$â#â! 8QbTgQbUQeccdQdde^W

4Qcðf_^ðTUbð334ã;Q]UbQðQ[aeYbYUbdUðQ^Q\_WUð2Y\TcYW^Q\ðgYbTð]YdðUY^UbðY^ðTUbð2Y\TQeV^QX]Uãðêð@b_jUcccdUeã

Ube^WcUY^XUYdðRUVY^T\YSXU^ð6bQ]UWbQRRUbã;QbdUðTYWYdQ\YcYUbdâðJebð2Y\TQeV^QX]UðgYbTðUY^ð@3ð]Ydð9^dU\ð@U^dYe]

@b_jUcc_bðè!##ð=8jäð&$ð=2ðB1=çðe^dUbð=YSb_c_VdðGY^T_gcð)%ðfUbgU^TUdâð9^ðTU^ðBUSX^UbðUY^WURQedðYcdðUY^

@39ã6bQ]UWbQRRUbðè5<D53ð@3ã5iUð!äð(ðRYdäð"%&ð7bQecdeVU^äð" ð=CQ]`\Ucácçâð4YUðQeSXðQ\cð3ã<YRbQbið]YdWUã

\YUVUbdUð DbUYRUbc_VdgQbUð Ub\QeRdð UY^ð UY^VQSXUcð 5Y^RY^TU^ð TUcð 6bQ]UWbQRRUbcð Y^ð UYWU^Uð 1^gU^Te^WU^âð 4Ub

6bQ]UWbQRRUbð Ycdð]Ydð UY^Ubð !á#²ð334ã;Q]UbQð è:19ð3Fã=ð% çðfUbRe^TU^âð4YUð2Y\TTQdU^QecgUbde^Wð UbV_\WdU

]YdðUY^U]ð@3ð]Ydð9^dU\ð@U^dYe]ð@b_ð@b_jUcc_bðè"  ð=8jäð!"(ð=2ðB1=çðe^dUbð=YSb_c_VdðGY^T_gcð>Dð$â â

4YUðTYWYdQ\U^ð2Y\TTQdU^ðgUbTU^ðY^ðTUbð2Y\TQ^Q\icUãðe^Tð@b_jUcc�RUbgQSXe^WcUY^XUYdð]Ydð8Y\VUðf_^ð2Y\TfUbQbã

RUYde^Wcb_edY^U^ðQecWUgUbdUdâ

"â$â#â" C_VdgQbUQeccdQdde^W

2UYðTU^ðUY^WUcUdjdU^ð2Y\TfUbQbRUYde^Wcb_edY^U^ðXQ^TU\dðUcðcYSXðe]ð5YWU^U^dgYS[\e^WU^âð5cðgYbTðTQRUYðQeVðTYU

5^dgYS[\e^Wce]WURe^Wð1Tð?Se\_cð#â!ðèTRcäð2bU]U^çðjeb�S[WUWbYVVU^âð4YUcUðE]WURe^WðcdU\\dðTYUðWURbyeSXã

\YSXcdU^ð2Y\TfUbQbRUYde^WcQ\W_bYdX]U^ðQeSXðQ\cðAeU\\S_TUðjebðFUbV�We^Wðe^TðUb]�W\YSXdð]YddU\cðUY^UbðWbQ`XYã

cSXU^ð2U^edjUb_RUbV\ySXUðTQcðfYceU\\UðJecQ]]U^cdU\\U^ðTUcð2Y\TfUbQbRUYde^WcQR\QeVUcðQ^XQ^TðUY^Ucð6\eccã

TYQWbQ]]câð5YWU^Uð5bgUYdUbe^WU^ð[�^^U^ð\UYSXdð]YdðTUbð@b_WbQ]]YUbc`bQSXUð3ðY^dUWbYUbdðgUbTU^âð4YUð>_dã

gU^TYW[UYdäð UYWU^U^dgYS[U\dUð C_VdgQbUð UY^jecUdjU^äð UbWQRð cYSXð Qecð TUbð DQdcQSXUäð TQccð jebð 2Y\TQ^Q\icUð f_^

JU\\RY\TUb^ð\_[Q\Uð2UbUYSXUðY]ð2Y\TðRUdbQSXdUdðgUbTU^ð]�ccU^âð4YUcUcðYcdðQRUbð]Ydð[_^fU^dY_^U\\Ubð2Y\TfUbQbã

RUYde^Wcc_VdgQbUäð gYUð RUYc`YU\cgUYcUð ;X_b_cð è;X_bQ\ð BUcUQbSXäð EC1çð _TUbð ?`dY]Qcð è=UTYQð 3iRUb^UdYScä

EC1çäðY^ðTUbðBUWU\ð^ebðY^dUbQ[dYfð]�W\YSXâð?Vdð\QccU^ðcYSXðjgQbðe^dUbðFUbgU^Te^Wðf_^ð=Q[b_cðjecQ]]U^WUã

VQccdUð2UVUX\ccUaeU^jU^ðTUVY^YUbU^äðTYUðUY^U^ðWUgYccU^ð1ed_]QdYcYUbe^WcWbQTðUb\QeRU^âð4YUcUð=Q[b_cð cY^T

ZUT_SXðY^ðTUbðBUWU\ðV�bðUY^Uðf_\\cdy^TYWUð1ed_]QdYcYUbe^Wð^YSXdð]ySXdYWðWU^eWâð4QðTYUcUcðQRUbðWUV_bTUbdðgQbä

]eccdU^ðTYUðU^dc`bUSXU^TU^ð2Y\TfUbQbRUYde^Wcb_edY^U^ðY^ð1Tð?Se\_cðY^dUWbYUbdðgUbTU^âð4YUð6\eccTYQWbQ]]U

V�bðTYUðfUbgU^TUdU^ðJU\\di`U^ðcY^TðY^ðTU^ðU^dc`bUSXU^TU^ð1RcSX^YddU^ðTUcð5h`UbY]U^dU\\U^ðDUY\UcðY^ð;Q`YdU\ð$

RUcSXbYURU^â

1^XQ^TðTUbðgyXbU^TðTUbð2Y\TTQdU^QecgUbde^WðWUg_^^U^U^ð4QdU^ðe^TðgUYdUbUbäð Y]ðFUb\QeVðTUbð;e\dYfYUbe^W

Ub]YddU\dUbð@QbQ]UdUbð[Q^^ðTQ^^ðY^ðTU^ð;e\dYfYUbe^Wc`b_jUccðUY^WUWbYVVU^ðe^TðTYUcUbðWUcdUeUbdðgUbTU^â



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð#'

# 5h`UbY]U^dU\\UbðDUY\

4Ubð5h`UbY]U^dU\\UðDUY\ðW\YUTUbdðcYSXðY^ðTbUYð1RcSX^YddUâðJe^ySXcdðgUbTU^ðUY^jU\^Uð=UY\U^cdUY^UðgyXbU^TðTUb

5^dgYS[\e^Wð TUbð 9^ãcYdeð=Y[b_c[_`ð8QbTgQbUð RUcSXbYURU^âð4Q^^ðgYbTð Y]ð C_VdgQbUdUY\ð TYUð BUQ\YcYUbe^Wð TUb

2Y\TfUbQbRUYde^Wcc_VdgQbUðTQbWUcdU\\däðe^TðjgQbðWUdbU^^dðV�bð8UVUãðRjgâðDYUbjU\\U^âð9^^UbXQ\RðTUcðC_VdgQbUdUY\c

gUbTU^ð Qe�UbTU]ð5bWUR^YccUð TUbð 5h`UbY]U^dUð f_bWUcdU\\däð TYUð e^dUbð 1^gU^Te^Wð TUbð 2Y\TfUbQbRUYde^WcfUbã

VQXbU^ðV�bðTU^ðZUgUY\YWU^ðJU\\di`ðTebSXWUV�XbdðgebTU^âð9^ðUY^U]ð\UdjdU^ðWb_�U^ð1RcSX^YddðgUbTU^ð9^cdQ\\QdY_^

e^Tð2UdbYURðTUcð9^ãcYdeð=Y[b_c[_`cðY^ð6Ub]U^dUb^ðjeð?^\Y^Uã5h`UbY]U^dU^ðUb\yedUbdðe^TðTYUð5bWUR^YccUðTYcã

[edYUbdâ

#â! 9^ãcYdeð=Y[b_c[_`ð8QbTgQbU

F_bWQRU^ðV�bðTYUð;_^cdbe[dY_^ðTUcð9^ãcYdeð=Y[b_c[_`cðgQbU^

?^\Y^Uã6yXYW[UYd*?^\Y^Uã6yXYW[UYd*?^\Y^Uã6yXYW[UYd*?^\Y^Uã6yXYW[UYd*ð4Qcð9^ãcYdeð=Y[b_c[_`ðc_\\ðjebð1^Q\icUðTUcð JU\\jecdQ^TUcðgyXbU^TðTUcð;e\dYfYUbe^Wc`b_ã

jUccUcðfUbgU^TUdðgUbTU^ð[�^^U^âð5Y^UðCdUeUbe^WðTUbð;e\dYfYUbe^Wðe^dUbðFUbgU^Te^WðTUcðWUg_^^U^U^ð4Qã

dU^]QdUbYQ\cðc_\\ð]�W\YSXðcUY^â

CdUbY\YcYUbRQb[UYd*ðCdUbY\YcYUbRQb[UYd*ðCdUbY\YcYUbRQb[UYd*ðCdUbY\YcYUbRQb[UYd*ð4QðTQcð9^ãcYdeð=Y[b_c[_`ð]YdðTUbð;e\dYfYUbe^WcRb�XUðY^ðTYbU[dU^ð;_^dQ[dð[_]]däð]eccðUY^U

CdUbY\YcQdY_^ðRjgâð1ed_[\QfYUbe^Wðf_bð2UWY^^ðTUcð;e\dYfYUbe^Wc`b_jUccUcð]�W\YSXðcUY^âð5cðT�bVU^ðTQXUbð^eb

U^dc`bUSXU^TðWUUYW^UdUð=QdUbYQ\YU^ðV�bðTQcð9^ãcYdeð=Y[b_c[_`ðfUbgU^TUdðgUbTU^â

<UYSXdUð8Q^TXQRRQb[UYd*ð<UYSXdUð8Q^TXQRRQb[UYd*ð<UYSXdUð8Q^TXQRRQb[UYd*ð<UYSXdUð8Q^TXQRRQb[UYd*ð4QðTQcð9^ãcYdeð=Y[b_c[_`ðY^TecdbYU\\ðUY^cUdjRQbðcUY^ðc_\\äð]eccðTYUð8Q^TXQRe^WðTUc

=Y[b_c[_`cð_X^UðQeVgU^TYWUðe^Tð TQ]Ydð`bUYcY^dU^cYfUðCSXe\e^WU^ð]�W\YSXð cUY^âð4YUcUcðRUTUedUdðeâQâðTYU

BUQ\YcYUbe^WðUY^Ubð]�W\YSXcdðY^deYdYfU^ð2UTYU^e^WðTUbð2Y\TfUbQbRUYde^Wcãðe^TðCdUeUbc_VdgQbUâð1eSXðc_\\dUðTQc

=Y[b_c[_`ð]_Te\QbðQeVWURQedðcUY^äðc_ðTQccðUY^ð1ecdQecSXðUY^jU\^Ubð;_]`_^U^dU^ðUb\UYSXdUbdðgYbTâ

B_RecdXUYd*B_RecdXUYd*B_RecdXUYd*B_RecdXUYd*ð5Y^ðY^TecdbYU\\Ubð5Y^cQdjðcUdjdðf_bQecäðTQccðTQcð9^ãcYdeð=Y[b_c[_`ðU^dc`bUSXU^TðbQeU^ð2UTY^We^ã

WU^ðe^Tð<QeVjUYdU^ðf_^ð]UXbUbU^ð=_^QdU^ðWUgQSXcU^ðcUY^ð]eccâ

FUbgU^Te^WFUbgU^Te^WFUbgU^Te^WFUbgU^Te^WðY^ð9^W_\Tã>_b]cdedjU^ð]Ydð"%ð]]ð9^^U^TebSX]UccUb*ðE]ðUY^ð]�W\YSXcdðe^YfUbcU\\UcäðY^ðe^dUbã

cSXYUT\YSXU^ðY^TecdbYU\\U^ðE]WURe^WU^ðUY^cUdjRQbUcð@b_Te[dðjeðU^dgYS[U\^äðYcdðTYUð2Ub�S[cYSXdYWe^Wðf_^ðTUã

VQSd_ðCdQ^TQbTcðe^Ub\ycc\YSXâð4QXUbðgebTUðTQcð=Y[b_c[_`ðV�bðTYUðcUXbð_VdðQ^jedbUVVU^TU^ð6Ub]U^dUb`_bdcð]Yd

UY^U]ð9^^U^TebSX]UccUbðf_^ð"%ð]]ð[_^cdbeYUbdâ



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð#(

7�^cdYWUbð @bUYc7�^cdYWUbð @bUYc7�^cdYWUbð @bUYc7�^cdYWUbð @bUYcð Y]ðFUbW\UYSXð jeð Q^TUbU^ð1^Q\icU]UdX_TU^*ð4YUcUðF_bWQRUð cSX\YU�dð UY^Uð FUbgU^Te^Wð f_^

C_^TUbQ^VUbdYWe^WU^ðQecâ

4QcðY]ðBQX]U^ðTYUcUbð1bRUYdðU^dgYS[U\dUð9^ãcYdeð=Y[b_c[_`ðYcdðY^ðUY^ð5TU\cdQX\b_Xbð]YdðUY^U]ð1e�U^TebSXã

]UccUbðf_^ð"$ä(ð]]ðY^dUWbYUbdâð4ebSXðUY^U^ð"%ð]]ð9^W_\Tã>_b]cdedjU^ðQ^ðTUbðCUYdUðTUcðBUQ[d_bcðgYbTðUc

TYbU[dðY^ðTYUð;e\debRb�XUðUY^WUdQeSXdâð9^ðTU]ð5TU\cdQX\b_XbðcY^TðTYUðU^T\YSXð[_bbYWYUbdUð=Y[b_c[_`ã?`dY[ð]Yd

" ãVQSXUbðFUbWb��Ube^WäðTYUð]_d_bYcSXðjeðfUbcSX\YU�U^TUðe^Tðjeð�VV^U^TUð@b_RU^QX]Uj_^Uðc_gYUðTYUð2Uã

\UeSXde^WcUY^XUYdðe^dUbWURbQSXdâð2UYðTU]ðV�bðTYUð?`dY[ðfUbgU^TUdU^ð?RZU[dYfðXQ^TU\dðUcðcYSXðe]ðUY^U^ð1SXã

b_]QdU^ð]Ydð^e]UbYcSXUbð1`Ubdebð>1- ä$ðè>Y[_^ð7]R8äð4�ccU\T_bVçâ

1\cð Wb��dUð 8UbQecV_bTUbe^Wð gyXbU^Tð TUbð 5^dgYS[\e^Wð cdU\\dUð cYSXð TYUð f_bWUcUXU^Uð FUbgU^Te^Wð Y^ð UY^U]

"%ð]]ð 9^W_\Tã>_b]cdedjU^ð XUbQecâð 4QTebSXð gebTUð UY^Uð cdQb[Uð =Y^YQdebYcYUbe^Wð TUcð =Y[b_c[_`ã

¾9^^U^\URU^c²ðUbV_bTUb\YSXâð"%ð]]ð@_bdcðUhYcdYUbU^ðZUð^QSXð6Ub]U^dUbã8UbcdU\\UbðY^ðe^dUbcSXYUT\YSXU^ð<y^WU^â

4Qcð=Y[b_c[_`ðYcdäðRUTY^WdðTebSXðTYUðU^T\YSXð[_bbYWYUbdUð?`dY[äðV�bðUY^U^ð"%ð]]ð@_bdð]YdðUY^UbðCdedjU^\y^WU

f_^ð]Qhâð$ ð]]ðU^dgYS[U\dðg_bTU^ðe^Tð_bYU^dYUbdðcYSXðQ^ðTUbð2QeV_b]ðf_^ð6Ub]U^dUb`_bdcðTUbð6Yb]U^ð1``\Yã

[_^ðe^Tð2âð2bQe^ð2Y_dUSXð9^dUb^QdY_^Q\âðC[YjjU^ðTYUcUbð@_bdcðcY^TðY]ð1^XQ^Wâð;Q`YdU\ð'â$äðjeðVY^TU^â

4YUð<y^WUðTUcðY^ðTU^ð6Ub]U^dUbðXY^UY^bQWU^TU^ðe^dUbU^ð1RcSX^YddcðTUcð9^ãcYdeð=Y[b_c[_`cðe^dUb\YUWdðU^WU^

7bU^jU^âð 4Ubð 1e�U^deRecð TUcð 9^ãcYdeð=Y[b_c[_`cð TQbVð ^YSXdð jeð gUYdð Y^ð TU^ð 6Ub]U^dUbð XY^UY^bQWU^äð TQð Ub

c_^cdäðc`UjYU\\ðRUYð[\UY^UbU^ð6Ub]U^dUb^ð]YdðF_\e]Y^Qðe^dUbð!%ð<äð]YdðTU^ðB�XbUb^ðRjgâðTU]ð2UWQce^Wc[yVYW

Y^ð2Ub�Xbe^Wð[_]]dâð5Y^Uð<y^WUðRYcð]QhY]Q\ð# ð]]ðQRð 9^^U^[Q^dUðTUbð6Ub]U^dUbgQ^Tð Ycdð cY^^f_\\âð4QðY^

TYUcU]ð1RcSX^YddðTUcð=Y[b_c[_`cðZUT_SXð]YdðTUbð2U\UeSXde^Wðe^TðTU]ðCSX\YU�]USXQ^Yc]ecðV�bðTYUð@b_RUã

^QX]Uj_^Uð UY^Uð _`dYcSXð e^Tð]USXQ^YcSXð QeVgU^TYWUð 1``QbQdebð Y^cdQ\\YUbdð gUbTU^ð]eccäð Ycdð UY^Uð U^dc`bUã

SXU^Tð [ebjUðBUQ\YcYUbe^Wð^YSXdð]�W\YSXâðE^dUbceSXe^WU^ðQ^ð 6Ub]U^dUb^ð e^dUbcSXYUT\YSXUbð8UbcdU\\Ubð UbWQã

RU^äðTQccðTQcð=Y[b_c[_`ð]QhY]Q\ð% ð]]ðY^ðTU^ð6Ub]U^dUbðXY^UY^bQWU^ðTQbVäðe]ðTU^ð1^V_bTUbe^WU^ðjeðWUã

^�WU^â

1eVgU^TYWðgQbðY]ðF_bVU\TðTUbð5^dgYS[\e^WðTUcðgUYdUbU^ðTYUðCeSXUð^QSXðUY^U]ðWUUYW^UdU^ð=_d_bðje]ðtVV^U^

e^Tð CSX\YU�U^ð TUbð @b_RU^QX]Uj_^Uäð TQð =_d_bã7UdbYURU[_]RY^QdY_^U^ð ]Ydð TU^ð UbV_bTUb\YSXU^ð @QbQ]UdUb^

f_^ð]QhY]Q\ð" ð]]ð4ebSX]UccUbäð" ð]]ð8�XUðe^TðUY^UbðQeVjeRbY^WU^TU^ð;bQVdðf_^ðSQâð! ð>ð[Qe]ðjeðRUã

[_]]U^ðcY^Tâð1eVWbe^TðTUcðQ^WUcdbURdU^ð@bUYcUcð[Q]ðUY^UðC`UjYQ\\�ce^WðV�bðTU^ð=_d_bðQRUbð^YSXdðY^ð6bQWUâ

2UYðTU]ðfUbgU^TUdU^ð=_d_bðXQ^TU\dðUcðcYSXðe]ðUY^U^ð&ðFð7UdbYURU]_d_bð]YdðE^dUbcUdje^Wð!*$('ðe^TðUY^U]

7UdbYURUð QecðCdQX\ð e^Tð=UccY^Wð è6UY^dUSX^Y[ð2UbdcSXäð FY\\Y^WU^ãCSXgU^^Y^WU^çâð=Ydð TU]ð=_d_bð [Q^^ð TYU

@b_RU^QX]Uj_^UðQeVãðRjgâð jeWUVQXbU^ðgUbTU^âð4YUð@b_RUðgYbTð Q\c_ð^YSXdðQecðTU]ð6Ub]U^dUbð U^d^_]]U^ä

c_^TUb^ð \UTYW\YSXð jebð2Y\TQeV^QX]Uð beXYWWUcdU\\dâð 9]ð1^cSX\eccð Q^ð TYUð2Y\TQeV^QX]UðgYbTð TYUð@b_RUð ^QSX



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð#)

TU]ðtVV^U^ðTUbð@b_RU^QX]Uj_^Uð TebSXðTYUðCdb�]e^Wð Y]ð6Ub]U^dUbðgYUTUbðQecðTUbð@b_RU^QX]Uj_^Uð XUbã

QecWUc`�\dâ

F_bWQRUðgQbäð^ebð=QdUbYQ\YU^ðjeðfUbgU^TU^äðTYUð V�bðUY^UðCdUbY\YcQdY_^ðRUYð!"!°3ðWUUYW^UdðcY^Tâð1ecðTYUcU]

7be^TðgebTUðTQbQeVðWUQSXdUdäð]�W\YSXcdð [UY^Uð;\URUfUbRY^Te^WU^ð Y^ð2UbUYSXU^ðjeð fUbgU^TU^äð TYUð f_^ð TUb

CdUbY\YcQdY_^ð TYbU[dðRUdb_VVU^ðcY^Täð Y^cRUc_^TUbUð^YSXdð Y]ðe^dUbU^ð1RcSX^YddðTUcð 9^ãcYdeð=Y[b_c[_`cð Y]ð2Uã

bUYSXðTUbð@b_RU^QX]Uj_^U

4YUcUð@b_RU^QX]Uj_^UðgYbTðTebSXðTU^ð?RZU[ddbyWUbðQeVðTU]ðRUgUW\YSXU^ð;_^TU^c_bðe^TðTQcð4US[W\QcðRUã

WbU^jdâð4Ubð?RZU[ddbyWUbðXQdðUY^Uð4YS[Uðf_^ð" ð]]âð4Qcð4US[W\Qcð Ycdð  ä#ð]]ðcdQb[âð2UYðTU]ð fUbgU^TUdU^

?RZU[dYfð[_]]dðUcðgUWU^ðTUbð ^e]UbYcSXU^ð1`Ubdebð f_^ð>1- ä$ð ^_SXð ^YSXdð jeð1RRY\Te^WcVUX\Ub^äð _Rg_X\

4US[W\ycUbð�R\YSXUbgUYcUð^ebðUY^Uð4YS[Uðf_^ð ä!$ð]]ðXQRU^âð7\UYSXjUYdYWðgYbTðTebSXðTYUðWb��UbUð4YS[UðWUã

gyXb\UYcdUdäðTQccðTQcð4US[W\QcðTU]ð6Ub]U^dUbY^^U^TbeS[ðcdQ^TXy\dâð2UYTUð7\QcV\ySXU^ðRUcdUXU^ðQecðCQ`XYbä

TQð JU\\U^ð Q^ð TYUcU]ðGUb[cd_VVð cUXbð cSX\USXdð XQVdU^ð [�^^U^ð e^Tð c_]Ydð UY^ð cSX^U\\Ucð JegQSXcU^ð TUcð 7Uã

cYSXdcVU\TUcð fUbXY^TUbdð gYbTâð 4Ubð ;_^TU^c_bð RUcdUXdð Qecð UY^Ubð Y^dUWbYUbdU^ð E\dbQã=Y[b_W\�X\Q]`Uð è3_^bQT

5\U[db_^Y[äð8YbcSXQeçðe^TðUY^Ubð@\Q^[_^fUh\Y^cUðQecð2;'ã7\Qcð]YdðUY^Ubð2bU^^gUYdUðf_^ð#ð]]ðè<Y^_cð7]R8ä

7�ddY^WU^çâ

9^ð WUcSX\_ccU^U]ðJecdQ^Tð XQdð TYUð@b_RU^QX]Uj_^Uð UY^Uð 8�XUð f_^ð SQâð % ã!  ðµ]âð 4YUð UY^WUcSX\_ccU^U
@b_RUðgYbTð]YdðTU]ð;_^TU^c_bcicdU]ðTebSX\UeSXdUdâð4YUð8U\\YW[UYdð TUbð <Q]`Uð Ycdð Y^ð "%&ðCdeVU^ð bUWU\RQbâ

4ebSXð4bUXU^ðUY^Ubð=Y[b_]UdUbcSXbQeRUðQ]ðQe�U^ð\YUWU^TUð5^TUðTUcð=Y[b_c[_`cð[�^^U^ðTYUðJU\\U^ðY^ðTUb

@b_RUðV_[eccYUbdðgUbTU^âð=YdðTUbð334ã;Q]UbQäðTYUðRUYðTUbð=QSXRQb[UYdccdeTYUðe^TðTU]ðUbcdU^ð@b_d_di`ðTUc

9^ãcYdeð=Y[b_c[_`cðcUYd\YSXðQ]ð=Y[b_c[_`ðQ^WURbQSXdðe^TðRUY]ðjgUYdU^ð@b_d_di`ðTYbU[dðQeVðTU]ð1e�U^deRec

QeVWUcUdjdð Ycdäð [�^^U^ð2Y\TUbðQeVWU^_]]U^ðgUbTU^âð4ebSXðTU^ðcUYd\YSXU^ð1^RQeðTUbð;Q]UbQðQ^ðTQcð 9^ãcYde

=Y[b_c[_`ð Ycdð RUYð TU^ð RUYTU^ð UbcdU^ð FUbcY_^U^ð TYUð 9^cdQ\\QdY_^ð UY^Ucð $%°ãC`YUWU\cð Y]ð CdbQX\U^WQ^Wð TUc

=Y[b_c[_`cðUbV_bTUb\YSXâ

9^^UbXQ\RðTUcð5^dgYS[\e^WcjUYdbQe]cðTebSX\YUVðTYUð=Y[b_c[_`ã8QbTgQbUäðgYUðcSX_^ðQ^WUc`b_SXU^äðTbUYð@XQã

cU^äðTYUðY]ð6_\WU^TU^ðc[YjjYUbdðgUbTU^ðc_\\U^â

#â!â! =QSXRQb[UYdccdeTYU

4YUð5^dgYS[\e^WðRUWQ^^ð]YdðUY^Ubð=QSXRQb[UYdccdeTYUäðTYUðQeVðTUbð1bRUYdð f_^ðK2Ydd^Ubäð!))$MðRQcYUbdâð1RRY\ã

Te^Wð $â!ð jUYWdð UY^ð 6_d_ð TUcð Y]ð BQX]U^ð TYUcUbð=QSXRQb[UYdccdeTYUð U^dcdQ^TU^U^ð 9^ãcYdeð=Y[b_c[_`câð 4Ub

;_^TU^c_bð]YdðTU]ð=_d_bðYcdðQecWURQedðe^Tð\YUWdðbUSXdcð^URU^ðTU]ð7Ubydâð2UYðTU]ð=_d_bðXQ^TU\dðUcðcYSX

^_SXð^YSXdðe]ðTU^ð U^TW�\dYWð fUbgU^TUdU^äð c_^TUb^ð e]ð UY^ð 5hU]`\Qbð]Ydð \y^WUbUbð 2QeV_b]âð4QXUbð Ycdð RUY



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð$ 

TYUcUbðFUbcY_^ðTUbðY^ðTU^ð6Ub]U^dUbðXY^UY^bQWU^TUðDUY\ðTUcð9^ãcYdeð=Y[b_c[_`cðQeSXðTUed\YSXð\y^WUbðQ\cðRUY

TU^ðRUYTU^ðc`ydUbU^ðFUbcY_^U^äðTYUðTU^ð[�bjUbU^ð=_d_bðfUbgU^TU^â

1RRY\Te^Wð$â!*ð=QSXRQb[UYdccdeTYUðUY^Ucð9^ãcYdeð=Y[b_c[_`câðBUSXdcðTUbðQecWURQedUð=_d_bð]YdðTUbð2U\UeSXde^WcUY^XUYdâ

2UYðTYUcUbð=QSXRQb[UYdccdeTYUðgQbð^_SXäðgYUðQeSXðRUYð2Ydd^UbäðTUbð2UdbYURðTUcð=Y[b_c[_`cðY^ðUY^U]ð4US[U\ã

`_bdðTUcð6Ub]U^dUbcð f_bWUcUXU^âð4YUcUcðcdU\\dUðcYSXð ZUT_SXðQ\cð^YSXdð `bQ[dY[QRU\ð XUbQecäð TQð TQ^^ð TUbð 6�\ã

\e^WcWbQTðTUcð6Ub]U^dUbcðcUXbðX_SXðcUY^ð]eccâð2UVY^TUdðcYSXðjeðgU^YWð;e\debRb�XUðY]ð6Ub]U^dUbäð[Q^^ðUc

f_b[_]]U^äðTQccðTYUð@b_RU^QX]Uj_^UðTUcð9^ãcYdeð=Y[b_c[_`cð ^YSXdð Y^ðTYUð;e\debRb�XUðXY^UY^bQWdâð1e�Ubã

TU]ð[Q^^ðUcðjeð@b_R\U]U^ð]YdðTUbð]�W\YSXU^ðCSXQe]RY\Te^WðY]ð_RUbU^ð2UbUYSXðTUcð6Ub]U^dUbcð[_]]U^â

9^ð TUbð BUWU\ð cY^Tð RUYð 6Ub]U^dQdY_^U^ð QeSXð RUbUYdcð Q\\Uð4US[U\`_bdcð f_^ð Q^TUbU^ð=UccãC_^TU^ð RU\UWdâð 9]

7UWU^cQdjðjeðTU]ð7Ubydðf_^ð2Ydd^UbðgebTUðV�bðTYUð=QSXRQb[UYdccdeTYUðQeSXð[UY^ð¾CSXUYRU^gYcSXUb²ð V�bðTYU

BUY^YWe^WðTUbð@b_RU^QX]Uj_^UðfUbgU^TUdäðTQðTYUð;_^cdbe[dY_^ðUY^Ubðc_\SXU^ð1``QbQdebðQeVWbe^TðYXbUbð=Uã

SXQ^Y[ðQ\cðV�bðTU^ðY^TecdbYU\\U^ð5Y^cQdjðjeðQeVgU^TYWðe^TðQeVWbe^TðTUbðjeðfUbgU^TU^TU^ð=QdUbYQ\YU^ðQ\cð^YSXd

cdUbY\YcYUbRQbð UbQSXdUdð gebTUâð 6�bð TYUð jegUY\U^ð ^_dgU^TYWUð BUY^YWe^Wð TUbð ]Ydð TUbð ;e\debRb�XUð Y^ð ;_^dQ[d

[_]]U^TU^ð7\QcV\ySXU^ð]eccdUðQ\c_ðUY^UðQ^TUbUð<�ce^WðWUVe^TU^ðgUbTU^äðTYUðRUYð TU]ð V_\WU^TU^äðUbcdU^

@b_d_di`ðRUcSXbYURU^ðgYbTâ



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð$!

#â!â" 5bcdUbð@b_d_di`

2QcYUbU^TðQeVðTU^ð5b[U^^d^YccU^ðTUbð=QSXRQb[UYdccdeTYUðgebTUðUY^ð^UeQbdYWUcð9^ãcYdeð=Y[b_c[_`ð[_^jY`YUbdä

TQcð V�bð TU^ð 5Y^cQdjð Y^ðUY^U]ðcUYd\YSXU^ð6Ub]U^dUb`_bdðWUUYW^Udð Ycdâð4QTebSXð [_]]dð TQcð 9^ãcYdeð=Y[b_c[_`

cdUdcð]YdðTUbð;e\debRb�XUðY^ð;_^dQ[dâð8YUbðcdUXdðY^ðTUbðBUWU\ðQeSXð]UXbð@\QdjðV�bðTYUð9^cdQ\\QdY_^ðjebðFUbV�We^W

Q\cðY]ð4US[U\RUbUYSXâð4ebSXðUY^UðQecWU[\�WU\dUð1^_bT^e^Wðf_^ð?ãBY^Wð4YSXde^WU^ðYcdðTYUð=�W\YSX[UYdðWUWUã

RU^äðTQcð=Y[b_c[_`ðje]ðBUY^YWU^ðTUbð@b_RU^QX]Uj_^Uð]YdðUY^U]ðcdQRY\U^ð8Q^TWbYVVðU^dc`bUSXU^TðgUYdðQec

TU]ð6Ub]U^dUbðXUbQecjejYUXU^äð_X^UðTQccðTQRUYðTYUð7UVQXbðUY^Ubð;_^dQ]Y^QdY_^ðTUcð6Ub]U^dUbY^^U^bQe]c

RUcdUXdâðJgUYðBQcdU^ðfUbXY^TUb^äðTQccðTQcð=Y[b_c[_`ðfUbcUXU^d\YSXðjeðgUYdðQecðTU]ð6Ub]U^dUbðXUbQecWUj_ã

WU^ðRjgâð Y^ðTYUcU^ðXY^UY^WUcSX_RU^ðgYbTâð>QSXðTU]ð8UbQecjYUXU^ðYcdðTYUð@b_RU^QX]Uj_^Uðf_^ðQe�U^ðjeã

Wy^W\YSXðe^Tð[Q^^ðQeVðUY^VQSXUðGUYcUðQecWUc`�\dðgUbTU^âð4Ubð=USXQ^Yc]ecðRQcYUbdðQeVðTU]ð9^dbQSãCicdU]

TUbð6Yb]Qð=Udd\UbãD_\UT_ðè7YU�U^çâð2UYðTUbð;_^cdbe[dY_^ðTUcð@b_d_di`cðgebTU^ðQeccSX\YU�\YSXðcdUbY\YcQdY_^cã

VUcdUðCdUS[ãðe^Tð4bUXfUbRY^Te^WU^ð fUbgU^TUdð e^Tð[UY^Uð;\URUfUbRY^Te^WU^âð1\\UðDUY\UðTUcð 9^ãcYdeð=Y[b_ã

c[_`cðRUcdUXU^ðQecðcdUbY\YcYUbãðRjgâðQed_[\QfYUbRQbU^ð=QdUbYQ\YU^âð1e�U^ãðe^Tð9^^U^deRecðcY^TðQecð5TU\cdQX\

F"1ð $# !äð TYUð ?ãBY^WUð Qecð 5dXi\U^ã@b_`i\U^ã4YU^ã;QedcSXe[ð è5@4=çäð e^Tð TYUð ;e^cdcd_VVe]]Q^dU\e^W

RUcdUXdðQecð@_\iUdXi\U^âð4YUð;Q]UbQðYcdðQeSXðXYUbðcUYd\YSXðQ]ð=Y[b_c[_`ðQ^WURbQSXdðe^Tð[Q^^ðf_bðTUbðCdUbY\Yã

cQdY_^ðjecQ]]U^ð]YdðTU]ð?RZU[dYfðf_]ð=Y[b_c[_`[�b`UbðQRWUj_WU^ðgUbTU^â

1RRY\Te^Wð$â"*ð5bcdUbð@b_d_di`ðTUcð9^ãcYdeð=Y[b_c[_`câ



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð$"

#â!â# JgUYdUbð@b_d_di`

2UYðTU]ðjgUYdU^ð@b_d_di`ðTUcð9^ãcYdeð=Y[b_c[_`cäðTQbWUcdU\\dðY^ð1RRY\Te^Wð$â#äðYcdðTYUð;Q]UbQðTYbU[dðQeVðTU]

=Y[b_c[_`deRecðfUbcSXbQeRdâð4Qcð=Y[b_c[_`ðfUbV�Wdð�RUbðUY^U^ðWUbQTU^ðCdbQX\U^WQ^Wâð4QTebSXðfUbUY^VQSXd

cYSXð TUccU^ð;_^cdbe[dY_^ð c_gYUð TYUð8Q^TXQRRQb[UYdð RUdbySXd\YSXäð RUYc`YU\cgUYcUð RUYð TUbð 6_[eccYUbe^Wð TUc

JU\\RY\TUcâð1RRY\Te^Wð$â$ðjUYWdðTQcð9^ãcYdeð=Y[b_c[_`ðUY^WUcUdjdðY^ðTU^ð"%ð]]ð@_bdðUY^Ucð# ð<ð6Ub]U^dUbcðY^

XUbQecWUj_WU^U]ðJecdQ^Tâð4YUð@b_RU^QX]Uj_^UðYcdðTQTebSXðf_^ðQe�U^ðjeðBUY^YWe^WcjgUS[U^ðjeWy^W\YSXâ

E]ðTYUðDU]`UbQdebRUcdy^TYW[UYdðTUcð9^ãcYdeð=Y[b_c[_`cð^_SXðgUYdUbðjeðfUbRUccUb^äðgebTUðTUbð=Q^dU\ji\Y^TUb

TUcð=Y[b_c[_`cðQecðW\QcVQcUbfUbcdyb[dU]ðDUV\_^ðXUbWUcdU\\dâ

1RRY\Te^Wð$â#*ðJgUYdUbð@b_d_di`ðTUcð9^ãcYdeð=Y[b_c[_`câ



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð$#

1RRY\Te^Wð$â$*ðJgUYdUbð@b_d_di`ðTUcð9^ãcYdeð=Y[b_c[_`cð]Ydð]Q^eU\\UbðCdUeUbUY^XUYdðèe^dU^ðbUSXdcçâð4Qcð=Y[b_c[_`ðYcdðY^ðUY^U^
# ð<ð2Y_cdQdðE4ðBUQ[d_bðè2âð2bQe^ð2Y_dUSXð9^dUb^QdY_^Q\äð=U\ce^WU^çðUY^WUcUdjdâ

#â" ?VV\Y^Uð5h`UbY]U^dU

#â"â! 2Y\TQ^Q\icUðV�bð8UVUjU\\U^

Jebð1ecgUbde^WðTUbð]YdðTU]ð9^ãcYdeð=Y[b_c[_`ðQeVWU^_]]U^ð2Y\TUbðgYbTð TQcð \UYSXdð]_TYVYjYUbdUðFUbVQXbU^

f_^ðK6bUbYSXcäð!))'MðfUbgU^TUdäðTQcðcYSXðRUbUYdcðY]ðBQX]U^ðTYUcUbð4Y`\_]QbRUYdðRUgyXbdðXQdâð5cðRUbeXdðTQbã

QeVäð TQccð RUYð \UYSXdUbð 4UV_[eccYUbe^Wð TUcð=Y[b_c[_`RY\TUcð Y^^UbXQ\Rð TUbð 8UVUjU\\U^ð UY^ð XU\\Ubð 2bU^^V\US[

U^dcdUXdäðg_TebSXðTUbð;_^dbQcdðTUcðJU\\RY\TUcðfUbcdyb[däðTYUðJU\\[_^debðQRUbð^ebðe^gUcU^d\YSXðfUby^TUbdðgYbTâ

4Qcð2Y\TfUbQbRUYde^WcfUbVQXbU^ðc_\\ð Y]ðV_\WU^TU^ð[ebjðf_bWUcdU\\dðgUbTU^âð4QRUYðgYbTð Y^cRUc_^TUbUð QeVðTYU

f_bWU^_]]U^Uðo^TUbe^WðUY^WUWQ^WU^â

Je^ySXcdðgYbTðTQcðTYWYdQ\YcYUbdUðJU\\RY\Tðè1RRY\Te^Wð$â%ðQçðY^ðUY^U]ðF_bfUbQbRUYde^WccSXbYddð]YdðUY^U]ð=QhYã

]e]ã?`UbQd_bðWUVY\dUbdäðe]ðTYUðXU\\U^ð2UbUYSXUðY]ð2Y\TðjeðfUbcdyb[U^äðTYUðJU\\bUWY_^U^ðbU`bycU^dYUbU^äðcYUXU

1RRY\Te^Wð$â%ðRâ



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð$$

Qçð Rçð

Sç Tç 

Uç Vç 

1RRY\Te^Wð$â%*ðFUb\QeVðTUbð2Y\TQ^Q\icUðQ]ð2UYc`YU\ðUY^Ucð2Y\TUcð]Ydð8UVUjU\\U^äð$  ãVQSXUðFUbWb��Ube^Wâ



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð$%

4Q^QSXðgYbTðUY^ðW\_RQ\UbðCSXgU\\gUbdðY^ðTU]ðJU\\RY\TðWUcUdjdäðTUbðTU^ðTe^[\U^ð2Y\TXY^dUbWbe^Tðf_^ðTU^ðXU\ã

\U^ð 2UbUYSXU^ð]Ydð JU\\U^ð QRdbU^^dð è1RRY\Te^Wð $â%ð Sçâð Jebð CSXgU\\gUbdRY\Te^Wð gUbTU^ð Q\cð 5bgUYdUbe^Wð TUc

FUbVQXbU^cðf_^ðK6bUbYSXcäð!))'MðXY^cYSXd\YSXðUY^Ubð1ed_]QdYcYUbe^WðTYUðY^ð;Q`YdU\ð#ðRUcSXbYURU^U^ðFUbVQXbU^

jebð1ed_]QdYcSXU^ðCSXgU\\gUbdRUbUSX^e^Wð^QSXðTU]ð=QhY]e]ð<Y[U\YX__TðFUbVQXbU^ððUY^WUcUdjdâð1\cðTQcðQ]

RUcdU^ð WUUYW^UdUð FUbVQXbU^ð cdU\\dð cYSXð TQRUYð TQcð FUbVQXbU^ð f_^ð K;ebYdQð Udð Q\âäð !))"Mð XUbQecð è;Q`YdU\

"â#â#â"â"â"çäðg_RUYðTYUðRUYTU^ð Q^TUbU^ðFUbVQXbU^ð ^ebðgU^YWð cSX\USXdUbð QRcSX^UYTU^äð cYUXUð1RRY\Te^Wð $â%â

C_]YdðcSXUY^U^ðbUQ\UðJU\\RY\TUbðQ]ðRUcdU^ð]YdðTU]ðFUbVQXbU^ðf_^ðK;ebYdQðUdðQ\âäð!))"Mð]_TU\\YUbdðgUbTU^ðje

[�^^U^âð 5bWUR^YccUð TUbð 1^gU^Te^Wð TUbð FUbVQXbU^ð jebð Qed_]QdYcSXU^ðCSXgU\\gUbdRY\Te^Wð Q^ð UY^U]ð bUQ\U^

JU\\RY\TðjUYWdð1RRY\Te^Wð$â&ðQãSâð9^ð;\Q]]Ub^ðcY^TðTYUðQed_]QdYcSXðUb]YddU\dU^ðCSXgU\\gUbdUðQ^WUWURU^â

4ebSXðUY^UðQ^cSX\YU�U^TUð¾3\_cY^W²ã?`UbQdY_^ðgUbTU^ðRU^QSXRQbdUäðTebSXðTYUðQed_]QdYcSXUðCSXgU\\gUbdRY\ã

Te^WðQRUbðWUdbU^^dUðJU\\RUbUYSXUðgYUTUbðjecQ]]U^WUVQccdðè1RRY\Te^Wð$â%ðTçâð4QcðYcdð^_dgU^TYWäðe]ðc`ydUb

Y^^UbXQ\Rð TYUcUbð Wb��UbU^äð jecQ]]U^WUVQccdU^ðBUWY_^U^ð jeð e^dUbceSXU^äð _Rð T_bdð U^dgUTUbð jgUYð \UTYW\YSX

RU^QSXRQbdUð5Y^jU\jU\\U^äðUY^Uð4_``U\jU\\Uð_TUbðUY^ðJU\\S\ecdUbðf_b\YUWU^â

9]ð^ySXcdU^ðCSXbYddðgUbTU^ðTYUðc_ðUbXQ\dU^U^ðBUWY_^U^ðWU\QRU\däðe]ðcYUðf_^UY^Q^TUbðe^dUbcSXUYTU^ðjeð[�^ã

^U^ðèURU^VQ\\cð1RRY\Te^Wð$â%ðTçâð:Udjdð[Q^^ðZUTUðBUWY_^ðUY^jU\^ðe^dUbceSXdðgUbTU^âð4QðQ^Q\_WðjebðJyX\[Q]ã

]UbðQeSXðRUYðTUbð2Y\TfUbQbRUYde^Wð^ebðTYUðJU\\U^ðWUjyX\dðgUbTU^ðc_\\U^äðTYUðf_\\cdy^TYWðY]ð2U_RQSXde^WcRUã

bUYSXð\YUWU^äðgUbTU^ðje^ySXcdð^_SXðUfU^deU\\ðf_bXQ^TU^UðBQ^TbUWY_^U^ðY]ð2Y\TðU\Y]Y^YUbdâ

1\\Uð V_\WU^TU^ð?`UbQdY_^U^ðgUbTU^ð QeVð ZUTUbð UY^jU\^U^ð JU\\bUWY_^ð QecWUV�Xbdâð Je^ySXcdðgYbTð Y^^UbXQ\Rð TUb

BUWY_^ðUb^UedðUY^ð9^dU^cYdydcãCSXgU\\gUbdðWURY\TUdäðg_TebSXðTYUð8U\\YW[UYdc]QhY]Qðf_]ð8Y^dUbWbe^TðWUdbU^^d

gUbTU^âð >QSXð TYUcUbð CUW]U^dYUbe^Wð bU`bycU^dYUbdð ZUTUcð 8U\\YW[UYdc]QhY]e]ð UY^Uð JU\\Uð Y^ð TYUcUbð BUWY_^â

1ecWUXU^Tðf_^ðTU^ð=YddU\`e^[dU^ðTYUcUbð\_[Q\U^ðJU\\bUWY_^U^ðgUbTU^ðTYUðUhQ[dU^ðJU\\[_^debU^ðWUceSXdðè1Rã

RY\Te^Wð$â%ðUçâð4Q^^ðgYbTðfUbW\YSXU^äð_RðcYSXðTYUð;_^debU^ðjgUYUbðJU\\RUbUYSXUðRUb�XbU^ð_TUbð�RUbcSX^UYTU^â

9cdðTQcðTUbð6Q\\äðc_ð[�^^dUðUcðcYSXðRUYðTYUcU]ðJU\\`QQbðe]ðUY^Uð4_``U\jU\\UðXQ^TU\^âð4YUcUcðgYbTðQeVWbe^T

TUbð7b��U^ðRUYTUbðJU\\bUWY_^U^ðc_gYUðTUcðuRUb\Q``e^WcWbQTUcð�RUb`b�Vdâð6�bðWU^QeUbUð4UdQY\cðjeðTU]ð2Y\Tã

fUbQbRUYde^WcQ\W_bYdX]ecðV�bð8UVU^ðcUYðQeVðK6bUbYSXcäð!))'MðfUbgYUcU^âð4U^ð1\W_bYdX]ecðY]ð6\eccTYQWbQ]]

jUYWdð1RRY\Te^Wð$â'âð4QcðUbXQ\dU^U^ð2Y\Tð^QSXð2UU^TYWe^WðTUcð2Y\TfUbQbRUYde^WcfUbVQXbU^cðYcdðY^ð1RRY\Te^W

$â%ðVðTQbWUcdU\\dâ



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð$&

Qçðð

Rçð Sçð

Tçð Uçð

1RRY\Te^Wð$â&*ð5bWUR^YccUðTUbðCUW]U^dYUbe^Wðe^dUbðFUbgU^Te^WðTUbð=QhY]e]ð<Y[U\YX__TðFUbVQXbU^âðQçð8Ycd_WbQ]]
Rçð?bYWY^Q\RY\TäðSçðCUW]U^dYUbe^Wð^QSXðK;Ydd\UbðUdðQ\âäð!)(&MðèCSXgU\\gUbdð!&#çäðTçðCUW]U^dYUbe^Wð^QSXðK;ebYdQðUdðQ\âä
!))"MðèCSXgU\\gUbdð!($çäðUçðCUW]U^dYUbe^Wð^QSXðK?dceäð!)')MðèCSXgU\\gUbdð!'(çâ



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð$'

Dig itales M ikroskopbild

B ildvorverarbe itung

G lobale r Schwellwert 

Region Labeling

E lim ina tion von Randregionen

Loka ler Schwellwert

K lassifikation in E inzelzellen,
Doppelzellen und Zellclus te r

Erkennung der Ze llm orphologie

Berechnung des Schwerpunktes

Berechnung von F läche und Vo lum en

Nächstes B ild

Daten sichern

Detektion der Zellkontur

“C losing”-Opera tion

1RRY\Te^Wð$â'*ð6\eccTYQWbQ]]ðTUcð2Y\TfUbQbRUYde^WcfUbVQXbU^cðjebð1^Q\icUðf_^ð8UVUjU\\U^ðK6bUbYSXcäð!))'Mâ



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð$(

#â"â!â! 2Y\TfUbQbRUYde^Wcc_VdgQbU

4YUðE]cUdje^WðTUcð6\eccTYQWbQ]]cðY^ð1Tð?Se\_cðYcdðY^ð1RRY\Te^Wð$â(ðTQbWUcdU\\dâ

1RRY\Te^Wð$â(*ð9]`\U]U^dYUbe^WðTUcð2Y\TfUbQbRUYde^WcfUbVQXbU^cðV�bð8UVUjU\\U^ðY^ð1Tð?Se\_cð#â!â

4Ubð5Y^cQdjðUY^UbðfYceU\\U^ðE]WURe^WðgYUð1Tð?Se\_cðUb\QeRdðUY^Uð^QXUjeðTYbU[dUðE]cUdje^WðTUcð6\eccTYQã

WbQ]]câð 4Ubð @b_WbQ]]QR\QeVð UbV_\Wdð Y]ð 2Y\Tð f_^ð \Y^[cð ^QSXð bUSXdcâð 5cð gUSXcU\^ð cYSXð 6e^[dY_^cR\�S[U

è@VUY\Uçð e^Tð1ecWQRUR\�S[Uð jebð 2UdbQSXde^Wð f_^ð JgYcSXU^UbWUR^YccU^ð è?bT^Ubçð QRâð4YUðE^dUbceSXe^Wð TUb

UY^jU\^U^ð\_[Q\U^ðJU\\bUWY_^U^ðYcdðf_\\cdy^TYWðY^ðTU]ð6e^[dY_^cR\_S[ð¾4UdU[dY_^ðf_^ð=UXbVQSXjU\\U^²ðY]`\Uã

]U^dYUbdäðTQðUY^UðQ^TUbUðBUQ\YcYUbe^WðTUcðCSX\UYVU^TebSX\QeVcð V�bð ZUTUð Y]ð2Y\Tðf_bXQ^TU^UðJU\\bUWY_^ðdUSXã

^YcSXð^YSXdðe]cUdjRQbðgQbâ



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð$)

9^ðTU^ðV_\WU^TU^ð1RcSX^YddU^ðgUbTU^ð5bWUR^YccUðTUbð1^gU^Te^WðTUcð2Y\TfUbQbRUYde^WcfUbVQXbU^cðV�bð8UVUã

jU\\U^ðQeVð2Y\TUbðbUQ\Ubð;e\dYfYUbe^WU^ðf_bWUcdU\\dâð4YUðE^dUbceSXe^WU^ðUbV_\WdU^ðY^ðTUbðBUWU\ðQ^ð_VV\Y^UðWUã

^_]]U^U^ð@b_RU^äðTQðTYUð5^dgYS[\e^WðTUcð9^ãcYdeð=Y[b_c[_`cð`QbQ\\U\ðjeðTYUcU^ðE^dUbceSXe^WU^ðfUb\YUVðe^T

jeðTYUcU]ðJUYd`e^[dð^_SXð^YSXdðQRWUcSX\_ccU^ðgQbâ

#â"â!â" 5fQ\eYUbe^WðTUcð2Y\TfUbQbRUYde^WcfUbVQXbU^cðV�bð8UVUjU\\U^

CâðSUbUfYcYQUð8&" ðgebTU^ðY^ðUY^U]ð"ð<ðCSX�ddU\[_\RU^ð[e\dYfYUbdâð1\cð;e\deb]UTYe]ðgebTUðTQcðCSXQdj]Q^^ã

=UTYe]ðfUbgU^TUdâð4YUð;e\dYfYUbe^WðgebTUð]Ydð$$ ð]<ð=UTYe]ðTebSXWUV�XbdäðTQcðe^dUbðTUbðCdUbY\RQ^[ð]Yd

8UVUjU\\U^ð Q^WUY]`Vdð gebTUâð 4YUð 1^Y]`VjU\\TYSXdUð RUdbeWð !ä%%⋅! %ð JU\\U^á]<âð 4YUð ;e\dYfYUbe^WcdU]`UbQdeb

RUdbeWð# °3âð4YUð@b_RU^QX]UðgyXbU^TðTUbð;e\dYfYUbe^WðUbV_\WdUð_VV\Y^Uð�RUbðUY^U^ð1ec\QeVðQ]ðCSX�ddU\[_\ã

RU^â

F_^ðZUTUbð@b_RUðgebTU^ðTYUðV_\WU^TU^ð@QbQ]UdUbðRUcdY]]d*

• ?`dYcSXUð4YSXdUðRUYð%) ð^]ðè?4%) ç

• JU\\jQX\ð KJU\\U^á]<Mð TebSXð 1ecjyX\U^ð Y^ð UY^Ubð >UeRQeUbð 9]`b_fUTð JyX\[Q]]Ubð e^dUbð TU]ð=Y[b_c[_`

28ã"ð]Ydð@XQcU^[_^dbQcdUY^bYSXde^Wðè6Yb]Qð?\i]`ecäð:Q`Q^çðRUYð"  ãVQSXUbðFUbWb��Ube^W

• JU\\jQX\ðKJU\\U^á2Y\TMð]YdðTUbð2Y\TfUbQbRUYde^Wcc_VdgQbUðV�bð8UVUjU\\U^äðjef_bðgQbU^ðZUgUY\cð! ð2Y\TUbð ZU

@b_RUð_VV\Y^UðQ[aeYbYUbdðg_bTU^â

9^ð1RRY\Te^Wð$â)ð cY^Tð TYUð]YdðTU]ð2Y\TfUbQbRUYde^WcfUbVQXbU^ðUb]YddU\dU^ð JU\\jQX\U^ð è5Y^jU\ãäð4_``U\jU\\U^

e^TðJU\\S\ecdUbçðTQbWUcdU\\däðTYUðcYSXðTebSXcSX^Ydd\YSXðY^ðUY^U]ð2Y\TðRUVQ^TU^äðgU^^ðTYUðjUX^ðQeVWU^_]]U^U^

2Y\TUbðQecWUgUbdUdðgebTU^â

9^ð1RRY\Te^Wð$â! ðcY^TðTYUð_`dYcSXUð4YSXdUðRUYð%) ð^]ðè?4%) çäðTYUðJU\\jQX\ðKJU\\U^á]<MäðTYUðTebSXð]Q^eU\\Uc

1ecjyX\U^ðUbXQ\dU^ðgebTUäðe^TðTYUðTebSXcSX^Ydd\YSXUðJU\\jQX\ðKJU\\U^á2Y\TMäðTYUðcYSXðTebSXð1ecgUbdU^ðTUbðjUX^

QeVWU^_]]U^U^ð2Y\TUbð]YdðTU]ð2Y\TfUbQbRUYde^WcfUbVQXbU^ðUbWQRäðTQbWUcdU\\dâð8YUbRUYð cY^TðTYUð5Y^jU\ãðe^T

4_``U\jU\\U^ðjebð7UcQ]djU\\jQX\ðjecQ]]U^WUVQccdâ
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1RRY\Te^Wð$â! *ðFUbW\UYSXðTUbð_`dYcSXU^ð4YSXdUð?4%) äðTUbðJU\\jQX\ðKJU\\U^á]<MäðTYUð]Ydð8Y\VUðTUbðJyX\[Q]]UbðRUcdY]]dðgebTUäðe^T
TUbðJU\\jQX\ðKJU\\U^á2Y\TMðè5Y^jU\jU\\U^ð`\ecð4_``U\jU\\U^çäðTYUð]YdðTUbð2Y\TfUbQbRUYde^WðgyXbU^TðUY^UbðCSX�ddU\[e\ã
dYfYUbe^Wðf_^ðCâðSUbUfYcYQUðUbXQ\dU^ðgebTUðKCSXQ`Ubäð!)))Mâ



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð%!

4ebSXð1eVdbQWU^ðTUbð5bWUR^YccUðTUbð2Y\TfUbQbRUYde^WðWUWU^ðTYUðTebSXð]Q^eU\\Ucð1ecjyX\U^ðY^ðTUbðJyX\[Q]ã

]UbðUbXQ\dU^U^ðBUce\dQdUðUbWYRdðcYSXðTUbðY^ð1RRY\Te^Wð$â!!ðTQbWUcdU\\dUðFUb\QeVâ
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1RRY\Te^Wð$â!!*ðJU\\jQX\ðKJU\\U^á2Y\TMðè2Y\TfUbQbRUYde^WçðfcâðJU\\jQX\ðKJU\\U^á]<MðèJyX\[Q]]UbçðKCSXQ`Ubäð!)))Mâ

4YUð5bWUR^YccUðTUbð2Y\TfUbQbRUYde^WðcSXgQ^[U^ðcdQb[ðe]ðTU^ðYTUQ\U^ðFUb\QeVðèb_dUð7UbQTUçäðTUbðTebSXð\Y^UQbU

BUWbUccY_^ð Ub]YddU\dðgebTUâð4YUcUcð[_]]dðTQTebSXäðTQccðTYUð jebð2Y\TQeV^QX]Uð QeVWUdbQWU^U^ð@b_RU^ð[UY^

UY^XUYd\YSXUcðF_\e]U^ðRUcYdjU^äðc_ðTQccðTYUðJU\\jQX\ðKJU\\U^á2Y\TMð^YSXdð]YdðTUbðJU\\jQX\ðKJU\\U^á]<Mð[_bbU\YUbdâ

#â"â!â# 1bRUYdcRUbUYSXðTUcð9^ãcYdeð=Y[b_c[_`c

E]ð TU^ð 1bRUYdcRUbUYSXð TUcð 2Y\TfUbQbRUYde^WcfUbVQXbU^cð jeð Ub]YddU\^äð gebTUð UY^Uð FUbT�^^e^WcbUYXUð UY^Ub

Cec`U^cY_^ðf_^ð!ðWð2yS[UbXUVUðèCâðSUbUfYcYQUçðY^ð!  ð]<ð ä)ëãYWUbð;_SXcQ\j\�ce^WðQ^WUcUdjdâ

4QTebSXðgebTU^ð@b_RU^ð]Ydðe^dUbcSXYUT\YSXU^ðJU\\[_^jU^dbQdY_^U^ð XUbWUcdU\\dâð=Ydð8Y\VUðTUbð2Y\TQeV^QX]Uã

UY^XUYdðgebTU^ð f_^ð TYUcU^ð ZUgUY\cð jUX^ð2Y\TUbð Y^ð UY^Ubð DX_]Qã;Q]]Ubð QeVWU^_]]U^äð e]ð UY^ð TUVY^YUbdUc

@b_RU^f_\e]U^ðjeðXQRU^âð4YUð2Y\TUbðgebTU^ð]Ydð8Y\VUðTUcð2Y\TfUbQbRUYde^WcfUbVQXbU^cðV�bð8UVUjU\\U^ðQecWUã

gUbdUdâ

@QbQ\\U\ð TQjeðgebTU^ð TYUð ZUgUY\YWU^ð@b_RU^ð e^dUbð TU]ð=Y[b_c[_`ð28ã"ð è?\i]`ecäð :Q`Q^çð]Q^eU\\ð Y^ð TUb

>UeRQeUbð9]`b_fUTðJyX\[Q]]UbðRUYð"  ãVQSXUbðFUbWb��Ube^WðQecWUjyX\dâ



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð%"

9^ð1RRY\Te^Wð$â!"ðcY^TðTYUð5bWUR^YccUðTUbð1ecgUbde^Wð]YdðTU]ð2Y\TfUbQbRUYde^WcfUbVQXbU^ðTQbWUcdU\\dâð5cðYcd

ZUgUY\cðTUbð4ebSXcSX^YddcgUbdðQecðTU^ðjUX^ð2Y\TUb^ðQ^WUWURU^âð9^ð1RRY\Te^Wð$â!#ðcY^Tðc_g_X\ðTYUðJU\\jQX\U^

KJU\\U^á]<MðQeVWUdbQWU^äðTYUð TebSXð]Q^eU\\Ucð1ecjyX\U^ð Y^ðTUbðJyX\[Q]]UbðUb]YddU\dðgebTU^äðQ\cðQeSXðTYU

]Ydð8Y\VUðTUbð2Y\TfUbQbRUYde^Wcc_VdgQbUðTebSXð1TTYUbU^ð f_^ð 5Y^jU\ãðe^Tð4_``U\jU\\U^ð e^Tð Q^cSX\YU�U^TU]

=e\dY`\YjYUbU^ð]YdðTU]ðF_\e]U^VQ[d_bðTUcð2Y\TQeccSX^YddUcðUbXQ\dU^U^âð1e�UbTU]ðYcdðTYUð1RgUYSXe^WðQ^WUã

WURU^äðTYUð]YdðV_\WU^TUbð6_b]U\ðRUbUSX^UdðgebTU*
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1RRY\Te^Wð$â!#*ðFUbW\UYSXðTUbð5bWUR^YccUðf_^ðJyX\[Q]]Ubðè]Q^eU\\çðe^Tð2Y\TfUbQbRUYde^WcfUbVQXbU^ðjebð5b]Ydd\e^WðTUcð1bRUYdcã
RUbUYSXUcðTUcð9^ãcYdeð=Y[b_c[_`cðè\_WQbYdX]YcSXUð4QbcdU\\e^Wçâ

4YUðUbXQ\dU^U^ðGUbdUð cdY]]U^ð Y]ð2UbUYSXð jgYcSXU^ð'ä%⋅! %ð e^Tð#⋅! 'ðJU\\U^á]<ðWedð�RUbUY^âð2UYðX�XUbU^

JU\\[_^jU^dbQdY_^U^ðQ\cð#⋅! 'ðJU\\U^á]<ð^Y]]dðTYUðJQX\ðTUbðJU\\S\ecdUbð cdQb[ð jeäðTQðTYUð JU\\U^ð jeðTYSXdð jeã

cQ]]U^\YUWU^ðe^Tðf_^ðTUbð2Y\TfUbQbRUYde^Wð^YSXdð]UXbð Y^ð5Y^jU\ãðe^Tð4_``U\jU\\U^ð e^dUbcSXYUTU^ðgUbTU^

[�^^U^âð4QXUbð\YUWU^ðTYUð]YdðTUbð2Y\TfUbQbRUYde^WðUb]YddU\dU^ðJU\\jQX\U^ðe^dUbðTU^ðTebSXð]Q^eU\\Ucð1ecjyXã

\U^ðUbXQ\dU^U^ðGUbdU^â

9cdðTYUðJU\\[_^jU^dbQdY_^ðWUbY^WUbðQ\cð'ä%⋅! %ðJU\\U^á]<äðgUYSXU^ðTYUð5bWUR^YccUðf_^UY^Q^TUbðQRäðTQð^ebð^_SX

cUXbðgU^YWUðJU\\U^ðY]ð2Y\TðcYSXdRQbðcY^Tðe^Tð]UXbðQ\cðjUX^ð2Y\TUbð^_dgU^TYWðcY^Täðe]ðUY^UðfUbgUbdRQbUðJU\\ã

jQX\ðjeðUbXQ\dU^â

2UY]ð 5Y^cQdjð TUcð 9^ãcYdeð =Y[b_c[_`cð gyXbU^Tð UY^Ubð ;e\dYfYUbe^Wð [�^^U^ð `Ub]Q^U^dð 2Y\TUbð QeVWU^_]]U^

gUbTU^âð4QRUYð UbbUYSXdðTQcð 9^ãcYdeð=Y[b_c[_`ð UY^Uð2Y\TQeV^QX]UVbUaeU^jðf_^ð SQâð jgUYð2Y\TUb^ð`b_ð=Y^edUâ

4YUcUbðGUbdð UbWYRdð cYSXð Qecð TUbð ]QhY]Q\U^ð CSX\YU�ãð Rjgâð tVV^e^WcWUcSXgY^TYW[UYdð TUbð @b_RU^QX]Uj_^Uâ

GYbTð Qecð TU^ð jeð fUbcSXYUTU^U^ð JUYd`e^[dU^ð RUcdY]]dU^ð JU\\jQX\U^ð UY^ð �RUbð TYUð JUYdð W\UYdU^TUbð=YddU\gUbd

WURY\TUdäðTQ^^ð[�^^U^ðQeSXðWUbY^WUbUðJU\\jQX\U^ðQ\cð'ä%⋅! %ðJU\\U^á]<ðUbVQccdðgUbTU^â

4ebSXðFUby^TUbe^WðTUcð@b_RU^QX]Uf_\e]U^cðYcdðUcð]�W\YSXäðTU^ð=UccRUbUYSXðjeðfUbcSXYURU^âð2UYðFUbgU^ã

Te^Wð UY^Ucð Wb��UbU^ð @b_RU^QX]Uf_\e]U^cð [�^^U^ð QeSXð JU\\[_^jU^dbQdY_^U^äð TYUð [\UY^Ubð Q\c



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð%$

'ä%⋅! %ðJU\\U^á]<ðcY^Täð^_SXðXY^bUYSXU^TðWU^QeðRUcdY]]dðgUbTU^äðTQðTQ^^ðgYUTUbð]UXbðJU\\U^ðY]ð2Y\Tðf_bã

XQ^TU^ð cY^Tâð FUb]Y^TUbdð]Q^ð XY^WUWU^ð TQcð @b_RU^QX]Uf_\e]U^äð TQ^^ð [�^^U^ð QeSXð JU\\jQX\U^ð _RUbXQ\R

f_^ð#⋅! 'ðJU\\U^á]<ðRUcdY]]dðgUbTU^âð 9^ðUY^U]ð[\UY^UbU^ð@b_RU^QX]Uf_\e]U^ðcY^TðgU^YWUbðJU\\U^ðU^dXQ\ã

dU^äðc_ðTQccðcYSXðTYUcUðY^ðTUbð@b_RU^QX]Uj_^UðRUccUbðfUbdUY\U^ð[�^^U^ðe^Tð^YSXdðc_ðfYU\UðJU\\S\ecdUbðWUjyX\d

gUbTU^â

#â"â!â$ Ci^SXb_^Uð;e\dYfYUbe^Wðf_^ðCQSSXQb_]iSUcðSUbUfYcYQU

4YUð ;e\dYfYUbe^Wð gebTUð gYUð Y^ð ;Q`YdU\ð #â!ð RUcSXbYURU^ð TebSXWUV�Xbdâð 1\cð JeV�ddUbe^Wc\�ce^Wð gebTUð TQc

CSXQdj]Q^^]UTYe]ð fUbgU^TUdäð TU]ð  ä  %ëð 1^dYcSXQe]]YddU\ð GQS[Ubð CY\Y[_^ð èGQS[Ubð 3XU]YUð 7]R8ä

=�^SXU^çðjeWUcUdjdðgebTU^âð4ebSXð?^\Y^Uã1^Q\idY[ðgebTU^ðTUbð;_X\U^TY_hYTãðe^TðTUbðCQeUbcd_VVWUXQ\dð Y]

1RWQcðc_gYUðTYUð>14è@ç8ã6\e_bUcjU^jðe^TðTUbð7U\�cdcQeUbcd_VVWUXQ\dðè`?"çðRUcdY]]dâ

4ebSXðjgUY]Y^�dYWUð2UWQce^Wð]YdðCdYS[cd_VVðgebTU^ðTYUðJU\\U^ðjebð?cjY\\QdY_^ðWURbQSXdðK=Qb_cUäð!)))MâðC_ã

RQ\TðcYSXð TYUð?cjY\\QdY_^ð cdQRY\YcYUbdð XQddUäðgebTU^ðgyXbU^Tð UY^Ucð Ji[\ecð Q]ðBUQ[d_bQec\QeVð _VV\Y^Uð@b_RU^

WU^_]]U^âð1^XQ^TðTYUcUbð@b_RU^ðgebTU^ðTYUð2Y_db_S[U^]QccUðè2D=çäðTYUð_`dYcSXUð4YSXdUðè?4%) çðe^TðTYU

JQX\ðTUbð5Y^jU\ãäð4_``U\jU\\U^ðe^TðJU\\S\ecdUbð]Ydð8Y\VUðTUcð2Y\TfUbQbRUYde^WcfUbVQXbU^cðRUcdY]]dâð1e�UbTU]
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cdU\\dâðGYUðQeSXðRUYðTUbðE]cUdje^WðTUcð2Y\TfUbQbRUYde^WcfUbVQXbU^cðV�bð8UVUjU\\U^äðYcdðTYUð\_[Q\Uð2UXQ^T\e^W

TUbðJU\\bUWY_^U^ðY^ðUY^U]ðUY^jYWU^ð9S_^äðXYUbð¾3U\\3_e^d38?²äðY]`\U]U^dYUbdâ

1RRY\Te^Wð$â"!*ð9]`\U]U^dYUbe^WðTUcð2Y\TfUbQbRUYde^WcfUbVQXbU^cðV�bðDYUbjU\\U^ðY^ð1Tð?Se\_cð#â!â



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð&#

#â"â"â" ;e\dYfYUbe^Wðf_^ð3XY^UcUð8Q]cdUbð?fQbiðJU\\U^

6�bð TYUðuRUbgQSXe^Wð TUbð ;e\dYfYUbe^WU^ðgebTU^ð Qecð TU^ðC`Y^^Ubã6\QcSXU^ð@b_RU^ð e^dUbð UY^Ubð CdUbY\RQ^[

DUSX^_V\_gð"6!% ã99ð7Cðè9^dUWbQð2Y_cSYU^SUcçðU^d^_]]U^âð4Ubð7\eS_cUãðe^Tð<QSdQdWUXQ\dðc_gYUðTYUð<URU^Tã

e^Tð D_djU\\jQX\ð e^Tð TYUð FYdQ\Ydydð TUbð ?VV\Y^Uã@b_RU^ð gebTU^ð RUcdY]]dâð 1e�UbTU]ðgebTU^ð f_^ð ZUTUbð @b_RU

jUX^ð2Y\TUbðjebð1ecgUbde^Wð]YdðTUbð2Y\TfUbQbRUYde^Wcc_VdgQbUðQeVWU^_]]U^â

4Qð<QSdQdWUXQ\dUð_RUbXQ\Rðf_^ð#ðWá<ðQeVðJU\\U^ðd_hYcSXðgYb[U^ð KCSX\QUWUbðUdð Q\âäð!)()Mð e^TðUY^ð7UXQ\dð f_^

"ðWá<ðRUbUYdcðUY^U^ðgQSXcde]cXU]]U^TU^ð5VVU[dðXQdðK<_Qäð!))'MäðgebTUðRUYð<QSdQdWUXQ\dU^ðf_^ðSQâð!ä%ðWá<

TQcð;e\deb]UTYe]ðWUgUSXcU\dâ

4YUð2Y\TQ^Q\icUð V�bð38?ãJU\\U^ð Ycdð Q^ð UY^U]ð2UYc`YU\ð Y^ð1RRY\Te^Wð$â""ðTQbWUcdU\\dâð4Qcð?bYWY^Q\RY\Tð jUYWd

1RRY\Te^Wð$â""ðQâð>QSXð2UbUSX^e^WðTUbð \_[Q\U^ðFQbYQ^jðY^ð ZUTU]ð@e^[dðTUcð?bYWY^Q\RY\TUcð UbWYRdð cYSXðTQc

FQbYQ^jRY\TðWU]y�ð1RRY\Te^Wð$â""ðRâð4ebSXðUY^U^ðW\_RQ\U^ðCSXgU\\gUbdðgYbTðTYUcUcðY^ð]�W\YSXUðJU\\bUWY_ã

^U^ðe^Tð8Y^dUbWbe^TðcUW]U^dYUbdðè1RRY\Te^Wð$â""ðSçäð f_^ð[\UY^U^ð7URYUdU^ðRUVbUYdðe^TðWU\QRU\dð è1RRY\Te^W

$â""ð Tçâð 4ebSXð UY^U^ð jgUYdU^äð ^e^ð QeVWbe^Tð TUbð 9^dU^cYdydcY^V_b]QdY_^ð Y^^UbXQ\Rð TUbð JU\\bUWY_^ð WUcUdjdU^

CSXgU\\gUbdðgYbTðTYUðJU\\[_^debð_`dY]YUbdðè1RRY\Te^Wð$â""ðUçâ



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð&$

Qç Rç

Sç ð Tç

Uç

1RRY\Te^Wð$â""*ðFUb\QeVðTUbð2Y\TQ^Q\icUðQ]ð2UYc`YU\ðUY^Ubð2Y\TcUaeU^jðf_^ð38?ãJU\\U^ðY^ð$  ãVQSXUbðFUbWb��Ube^Wâ



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð&%

#â"â"â# ;e\dYfYUbe^Wðf_^ð2QRið8Q]cdUbð;YT^UiðJU\\U^

4YUð2UTY^We^WU^ðV�bðTYUð;e\dYfYUbe^WU^ðgebTU^ðRUbUYdcðY^ð;Q`YdU\ð#â#ðRUcSXbYURU^âð4YUð;e\dYfYUbe^WU^ðgebTU^

TebSXð?VV\Y^Uã1^Q\idY[ð�RUbgQSXdâð4YUð@b_RU^QX]Uð UbV_\WdUðTebSXð5^d^QX]Uðf_^ðUY^YWU^ð=Y\\Y\YdUb^ð;e\debã

]UTYe]ðe^dUbð TUbð CdUbY\RQ^[ð DUSX^_V\_gð"6!% ã99ð7Cð è9^dUWbQð2Y_cSYU^SUcçâð 5cðgebTU^ð TUbð7\eS_cUãð e^T

<QSdQdWUXQ\dð Ub]YddU\dð c_gYUðTYUð <URU^TjU\\jQX\äðTYUðD_djU\\jQX\ðe^TðTYUðFYdQ\Ydydð TebSXð1ecjyX\U^ðTUbð @b_RU

RUcdY]]dâð1e�UbTU]ðgebTU^ð]Ydð8Y\VUðTUbð2Y\TQeV^QX]UUY^XUYdðZUgUY\cðjUX^ð2Y\TUbð`b_ð@b_RUðQeVWU^_]]U^â

1ecðTU]ðcSX_^ðRUYðTU^ð38?ãJU\\U^ðUbgyX^dU^ð7be^TðgebTUðRUYð<QSdQdWUXQ\dU^ð�RUbðð"ðWá<ðTQcð;e\deb]UTYã

e]ðWUgUSXcU\dâ

4QðTYUð2Y\TfUbQbRUYde^WcfUbVQXbU^ðV�bð38?ãðe^Tð28;ãJU\\U^ðYTU^dYcSXðcY^TäðcUYðXYUbðQeVðUY^Uð4QbcdU\\e^WðTUc

1R\QeVcðTUbð2Y\TfUbQbRUYde^WðV�bð28;ãJU\\U^ðfUbjYSXdUdâð2Y\TUbðf_^ð28;ãJU\\U^äðTYUðgyXbU^TðTYUcUbð;e\dYfYUã

be^WU^ðQeVWU^_]]U^ðgebTU^äðcY^TðY^ð;Q`YdU\ð$â#â$ðTQbWUcdU\\dâ

#â"â"â$ <URU^Tãd_dãE^dUbcSXUYTe^WðRUYðe^WUVybRdU^ðDYUbjU\\U^

E]ðRUYðDYUbjU\\[e\dYfYUbe^WU^ðTYUðFYdQ\YdydðjeðRUcdY]]U^äðgUbTU^ðTYUð@b_RU^ð]Ydðc`UjYU\\U^ðFYdQ\YdydcVQbRcd_Vã

VU^ð Q^WUVybRdâð 4Ubð 6QbRcd_VVð TbY^Wdð ^ebð Y^ð JU\\U^ð UY^äð TYUð UY^Uð TUVU[dUð JU\\]U]RbQ^ð RUcYdjU^äð c_ð TQccð ^eb

^U[b_dYcSXUðJU\\U^ðQ^WUVybRdðgUbTU^âð1`_`d_dYcSXUðJU\\U^äðTUbU^ðJU\\]U]RbQ^ð^YSXdðTUVU[dðYcdðe^TðTYUðV_\W\YSX

f_^ðFYdQ\YdydcVQbRcd_VVU^ð^YSXdðQ^WUVybRdðgUbTU^äð]�ccU^ðQ^TUbcð]Qb[YUbdðgUbTU^â

2UYðTUbð 9^ãcYdeð=Y[b_c[_`YUð YcdðUY^ð1^VybRU^ðTUbð@b_RUð^YSXdð]�W\YSXäðTQðTYUð@b_RUð^YSXdðQecðTU]ðBUQ[d_b

U^d^_]]U^ðgYbTäð e^Tð TYUð]UYcdU^ð 6QbRcd_VVUð ^YSXdð Y^ð TU^ð UbV_bTUb\YSXU^ð=U^WU^ð Y^ð UY^U^ð?^\Y^Uã@b_jUcc

UY^WURbQSXdðgUbTU^ð[�^^U^äðTQðcYUðQeVðTYUðJU\\U^ðUY^Uðd_hYcSXUðGYb[e^WðXQRU^âð5Y^ð1^cQdjðYcdäðe^dUbcSXYUT\Yã

SXUð=Ub[]Q\Uð Y^ðTUbð=_b`X_\_WYUð e^TðTUbðDUhdebðf_^ð \URU^TU^ðe^Tð d_dU^ð JU\\U^ð XUbQecjeQbRUYdU^äð TYUð Uc

Ub]�W\YSXU^äð\URU^TUðe^Tðd_dUðJU\\U^ð_X^Uð1^VybRU^ð]Ydð8Y\VUðf_^ð2Y\TfUbQbRUYde^Wcb_edY^U^ðf_^UY^Q^TUbðje

e^dUbcSXUYTU^â

1\cð \URU^TðgUbTU^ð Y]ð V_\WU^TU^ð Q\\Uð JU\\U^ð RUjUYSX^Udäð TYUð ^YSXdð ^U[b_dYcSXð cY^Täð Q\c_ð QeSXð Q`_`d_dYcSXU

JU\\U^âð4YUcUðgUYcU^äð_Rg_X\ðjeðTU^ðd_dU^ðJU\\U^ðjyX\U^TäðUY^UðyX^\YSXUðDUhdebðQeVðgYUð\URU^TUðJU\\U^âð4QðTYU

e^dUbceSXdU^ð;e\dYfYUbe^WU^ðUY^U^ðFYdQ\YdydcWbQTðf_^ð�RUbð)'ëðRUcYdjU^äðgYbTðTUbðcUXbðWUbY^WUðDUY\ðQ`_`d_dYã

cSXUbðJU\\U^ðXYUbðfUb^QSX\yccYWdâðE^dUbðd_dU^ðJU\\U^ðcY^TðY]ðV_\WU^TU^ðQ\c_ðQeccSX\YU�\YSXð^U[b_dYcSXUðJU\\U^

jeðfUbcdUXU^â

<URU^TUðJU\\U^ðjUYSX^U^ðcYSXðTQTebSXðQecäðTQccðcYUðRUYðV_[eccYUbdUbð1eV^QX]Uðf_^ðUY^U^ðXU\\U^ðBY^Wðe]WUã

RU^ðcY^TäðTUbðTebSXðTQcðQ^ðTUbðJU\\]U]RbQ^ðWUcdbUedUð=Y[b_c[_`YUb\YSXdðU^dcdUXdðècYUXUð1RRY\Te^WU^ð$â"#ðQ

e^Tð$â"$ð Qçâð4YUð JU\\]U]RbQ^ð Ycdð Q\cð W\QddUbð Te^[\Ubð BY^Wð jeð Ub[U^^U^âð 9]ðTebSXð TYUð JU\\]U]RbQ^ð UY^WUã



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð&&

cSX\_ccU^U^ð2UbUYSXðTUcð2Y\TUcäðY]ðV_\WU^TU^ðQ\cðJU\\]YddUðRUjUYSX^UdäðWYRdðUcð^ebðWUbY^WUð7bQegUbdcSXgQ^ã

[e^WU^äðTQðTYUðJU\\_RUbV\ySXUðW\QddðYcdâ

D_dUðJU\\U^ðXQRU^ð[UY^UðW\QddUð?RUbV\ySXUäðgQcðTQbQ^ðjeðUb[U^^U^ðYcdäðTQccðTYUðJU\\]YddUðUY^UðWUbYVVU\dUäðe^ã

URU^UðDUhdebð QeVgUYcdð ècYUXUð1RRY\Te^WU^ð $â"#ð Rð e^Tð $â"$ð Rçâð4YUð JU\\]U]RbQ^ð Ycdð ^YSXdð c_ð W\QddðgYUð RUY

\URU^TU^ðJU\\U^âð1e�UbTU]ðYcdðe]ðTYUðJU\\U^ð[UY^ðXU\\UbðBY^WðjeðUb[U^^U^âðD_dUðJU\\U^ðgUYcU^ðRUYð W\UYSXUb

2U\UeSXde^Wð UY^Uð WUbY^WUbUð 8U\\YW[UYdð QeVð Q\cð \URU^TUð JU\\U^âð 4YUð U^dc`bUSXU^TU^ð 7bQegUbd`b_VY\Uð cY^Tð Y^

1RRY\Te^Wð$â"#ð Sçðe^Tð$â"#ðTçðQRWURY\TUdâð4Ubð]Ydd\UbUð7bQegUbdðTUcðJU\\`b_VY\cð RUYð TUbð \URU^TU^ð JU\\Uð Ycd

"!#äðRUYðTUbðd_dU^ðJU\\UðRUdbyWdðUbð"  â
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1RRY\Te^Wð$â"#*ð2Y\TQeccSX^YddUðQecð;e\dYfYUbe^WcRY\TUb^äðQçð\URU^TUð38?ãJU\\UâðRçðjgUYðd_dUð38?ãJU\\U^äðSçð7bQegUbd`b_VY\ðjeðQçä
Tçð7bQegUbd`b_VY\ðjeðRçâ

Qç      Rçð

1RRY\Te^Wð$â"$*ð2Y\TQeccSX^YddUðQecð;e\dYfYUbe^WcRY\TUb^äðQçð\URU^TUð28;ãJU\\UäðRçðd_dUð28;ãJU\\Uâ

1eSXðTUbðFUb\QeVðTUbðJU\\dUY\e^WðYcdðQ^XQ^Tð]_b`X_\_WYcSXUbðJU\\]Ub[]Q\UðUb[U^^RQbðècYUXUð1RRY\Te^Wð$â"%

e^Tð1RRY\Te^Wð$â"&çâð4YUðcYSXðdUY\U^TUðJU\\UðRUcYdjdðUY^UðUbT^ecccSXQ\U^V�b]YWUðCdbe[debâð4YUð6_b]ðTUbðRUYã



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð&'

TU^ðU^dcdUXU^TU^ðJU\\U^ðYcdðgyXbU^TðTUbðDUY\e^WðjeðcUXU^âð1eVðTUbðFUbRY^Te^WcQSXcUðYcdðZUT_SXð^_SXð[UY^U

JU\\]U]RbQ^ðjeðUb[U^^U^â

Qç     Rç  cç 

1RRY\Te^Wð$â"%*ð2Y\TQeccSX^YddUðQecð;e\dYfYUbe^WcRY\TUb^âðQçð28;ãJU\\Uðjeð2UWY^^ðTUbðDUY\e^Wâð4YUðJU\\UðRUWY^^dðcYSXðQ^ðTUbðDUYã
\e^WccdU\\UðUY^jecSX^�bU^âðRçð28;ãJU\\UðgyXbU^TðTUbðDUY\e^W*ðcdyb[UbUð5Y^cSX^�be^WäðjgUYðJU\\U^ðcY^TðjeðUb[U^ã
^U^âðSçð28;ãJU\\U^ðQ]ð5^TUðTUbðDUY\e^W*ð^ebð^_SXðWUbY^WUbð;_^dQ[dðTUbð5Y^jU\jU\\U^â

1RRY\Te^Wð$â"&*ð38?ãJU\\UðgyXbU^TðTUbðDUY\e^Wâ

9]ð7UWU^cQdjðjeðcYSXðdUY\U^TU^ðJU\\U^ðcY^TðRUYðjgUYðJU\\U^äðTYUðcYSXð^ebðjecQ]]U^WU\QWUbdðXQRU^äðjgYcSXU^

TU^ðJU\\U^ðTUbðXU\\UðBY^Wðe^TðTYUðJU\\]U]RbQ^U^ðTUbðUY^jU\^U^ðJU\\U^ðUb[U^^RQbðècYUXUð1RRY\Te^Wð$â"'çâ

Qç      Rç 

1RRY\Te^Wð$â"'*ð2Y\TQeccSX^YddUðQecð;e\dYfYUbe^WcRY\TUb^ðf_^ðjecQ]]U^WU\QWUbdU^ðJU\\U^âðQçð38?ãJU\\U^âðRçð28;ãJU\\U^â

=_b`X_\_WYcSXUð=Ub[]Q\UðTUbð1`_`d_cUð[�^^U^ðRUYðTU^ð28;ãJU\\U^ðRU_RQSXdUdðgUbTU^ð ècYUXUð1RRY\Te^W

$â"(çâð4YUðJU\\U^ð jUYWU^ðjgQbðTU^ðXU\\U^ðBY^WäðTU^ðQeSXð \URU^TUð JU\\U^ðQeVgUYcU^äð]�ccU^ð ZUT_SXðjeðTU^

d_dU^ðJU\\U^ðWUjyX\dðgUbTU^äðTQðQeVðTUbðJU\\]U]RbQ^ð1ecg�SXcUðè¾R\URRY^W²çðjeðUb[U^^U^ðcY^Tâ



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð&(

Qç      Rç 

1RRY\Te^Wð$â"(*ð1`_`d_dYcSXUð=_b`X_\_WYUðRUYð28;ãJU\\U^â

E]ðTYUð1`_`d_cUðQ^XQ^Tðc_\SXUbð]_b`X_\_WYcSXUbð=Ub[]Q\UðjeðYTU^dYVYjYUbU^äð]�ccU^ð^_SXðgUYdUbWUXU^TU

6_bcSXe^WU^ð RUdbYURU^ð gUbTU^âð 4Qjeð ]�ccdUð RUYc`YU\cgUYcUð WUjYU\dð 1`_`d_cUð Y^TejYUbdð gUbTU^äð e^T

TYUðQ`_`d_dYcSXU^ðJU\\U^ð]�ccdU^ðjâ2âðTebSXð1^VybRU^ð]Ydð1^^UhY^ðFðV\_gãSid_]UdbYcSXðWUjyX\dðgUbTU^ðK4Qbã

ji^[YUgYSjðUdðQ\âäð!))(Mâ

2UYðTUbðfUbgU^TUdU^ð38?ãJU\\ã<Y^YUðcY^Tð[UY^Uðdi`YcSXU^ð]_b`X_\_WYcSXU^ð=Ub[]Q\UðTUbð1`_`d_cUð jeð Ubã

[U^^U^âð4YUcUcðgYbTðRUbUYdcðY^ðTUbð1bRUYdðf_^ðK<_Qäð!))'MðVUcdWUcdU\\däðY^ðTUbðUY^UðE^dUbcSXUYTe^Wðf_^ðQ`_`ã

d_dYcSXU^äð ^U[b_dYcSXU^ð e^Tð \URU^TU^ð 38?ãJU\\U^ð TebSXð 1^VybRU^ð]Ydð @b_`YTYe]Y_TYTð e^Tð 1^^UhY^ð Fð Y]

4ebSXV\eccjid_]UdUbðUbV_\WdðK<_Qäð!))'Mâð1eSXðQ^TUbUð1ed_bU^ðRUbYSXdU^äðTQccðRUYð38?ãJU\\U^ðTUbð^U[b_dYã

cSXUðJU\\d_TðTUbðU^dcSXUYTU^TUðYcdðKCY^WXðUdð Q\âäð!))$Mâð 9^ðUY^U]ðgUYdUbU^ð1bdY[U\ð KCY^WXð Udð Q\âäð!))'MðgYbT

VUcdWUcdU\\däðTQccð38?ãJU\\U^ðjgQbð1`_`d_cUðUY^WUXU^äðTQccðTQRUYðZUT_SXð[UY^ð¾R\URRY^W²ðe^Tð[UY^ð1eV\�cU^

TUbðJU\\U^ðY^ð¾Q`_`d_dYSðR_TYUc²ðjeðUb[U^^U^ðYcdâð4QTebSXðYcdð1`_`d_cUðRUYðTYUcU^ðJU\\U^ð^ebðcSXgUbðYTU^dYVYã

jYUbRQbâ

#â"â"â% 7be``U^jyX\fUbceSXðjebð<URU^Tãd_dãE^dUbcSXUYTe^W

E]ðXUbQecjeVY^TU^äð_RðUY^Uð <URU^Tãd_dãE^dUbcSXUYTe^Wð RUYð38?ãJU\\U^ð Q^XQ^Tð TUbð RUcSXbYURU^U^ð=Ub[ã

]Q\Uð]�W\YSXðYcdäðgebTUðUY^ð7be``U^jyX\fUbceSXðTebSXWUV�Xbdâ

!  ðµ<ðf_^ðUY^Ubð@b_RUðTUbðC`Y^^Ubã6\QcSXU^ã;e\dYfYUbe^Wð38?ð9FðgebTU^ð]YdðTU]ðW\UYSXU^ðF_\e]U^ðf_^

 ä$ëãYWUbðDbi`Q^ã2\Qeã<�ce^WðèCYW]Qð3XU]YSQ\ð3_âäðCdâð<_eYcçðfUbcUdjdðe^TðY^ðUY^UbðDX_]Qã;Q]]UbðQeVã

WUdbQWU^âð4Q^^ðgebTU^ð#"ð2Y\TUbäðUY^ð2Y\Tð`b_ð7b_�aeQTbQdðTUbðJyX\[Q]]Ubäð_VV\Y^UðQeVWU^_]]U^â

5Y^ð2UYc`YU\RY\TðYcdðY^ð1RRY\Te^Wð$â")ðTQbWUcdU\\dâ



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð&)

1RRY\Te^Wð$â")*ð1eccSX^YddðQecðUY^U]ð7b_�aeQTbQdðTUbðDX_]Qã;Q]]Ubðè7b��U*ð"$ä&ðµ]ð⋅ð"$ä&ðµ]çâð1eVWUdbQWU^ðcY^Tð]YdðDbiã
`Q^ã2\QeðWUVybRdUð38?ãJU\\U^â

GUYdUbUð!  ðµ<ðTUbð@b_RUðgebTU^ð]Ydð!  ðµ<ð ä)ëãYWUbð;_SXcQ\j\�ce^WðfUbcUdjdäðe]ðTYUðW\UYSXUðFUbT�^ã

^e^WðjeðUbbUYSXU^äðe^TðURU^VQ\\cðY^ðUY^UbðDX_]Qã;Q]]UbðQeVWUdbQWU^âð5cðgebTU^ðgYUTUbe]ð#"ð2Y\TUbðQeVWUã

^_]]U^âð9^ð1RRY\Te^Wð$â# ðYcdðUY^ð2UYc`YU\RY\TðTQbWUcdU\\dâ



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð' 

1RRY\Te^Wð$â# *ð1eccSX^YddðQecðUY^U]ð7b_�aeQTbQdðTUbðDX_]Qã;Q]]Ubðè7b��U*ð"$ä&ðµ]ð⋅ð"$ä&ðµ]çâð1eVWUdbQWU^ðcY^Tð38?ã
JU\\U^â

F_^ð"%ð@b_RQ^TU^ðgebTU^ðZUgUY\cðTYUð\URU^TU^ðe^Tðd_dU^ðJU\\U^ðY^ðTU^ð#"ð2Y\TUb^ðQecWUjyX\dâð4QRUYðgebTU^

RUYðTUbð]YdðDbi`Q^ã2\QeðWUVybRdU^ð@b_RUðTe^[\UðJU\\U^ðQ\cðd_dðe^TðXU\\UðJU\\U^ðQ\cð\URU^TðWUjyX\dâð4YUð5bWURã

^YccUðcY^TðY^ð1RRY\Te^Wð$â#!ðjeðcUXU^âð2UYðTUbð]Ydð;_SXcQ\j\�ce^WðfUbT�^^dU^ð@b_RUðgebTU^ðTYUðXU\\UbU^

JU\\U^ð]YdðW\QddU]ðBQ^Tðe^TðXU\\U]ðBY^WðQ\cð\URU^TäðTYUðTe^[\UbU^ðJU\\U^ð]YdðbQeUbð?RUbV\ySXUðe^TðWUbYVVU\dUbä

e^W\UYSX]y�YWUbðDUhdebðQ\cðd_dðTU[\QbYUbdâð4YUð5bWUR^YccUðcY^TðY^ð1RRY\Te^Wð$â#"ðTQbWUcdU\\dâ

5Y^UðE^dUbcSXUYTe^WðjgYcSXU^ð5Y^jU\ãðe^Tð4_``U\jU\\U^ðgebTUð^YSXdðWUdb_VVU^âð2UYðQeVdbUdU^TU^ðJU\\S\ecdUb^

gebTU^ðTYUðUY^jU\^U^ðUb[U^^RQbU^ðJU\\U^ðRUcd]�W\YSXðWUjyX\dâ



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð'!
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1RRY\Te^Wð$â#"*ð1ecjyX\UbWUR^YccUðTUbðe^WUVybRdU^ð@b_RUðKCSXQ`Ubäð!)))Mâ



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð'"

E^dUbð FUbgU^Te^Wð f_^ð 7\UYSXe^Wð è$â#çð gebTUð TYUð QRc_\edUð 1RgUYSXe^Wð TUbð FYdQ\YdydU^ð f_^UY^Q^TUbð RUã

cdY]]dâ

ðððððððððððððððððððððððððððððððððððððððððððððððððððððððððððððððððððððððððððð 100
)(

)()(
[%] ⋅−=

gefärbtVitalität

ungefärbtVitalitätgefärbtVitalität
Abweichung ððððððððððððððððððððððððððððððððððððððððððððððððððððððððððððððððððððððððððððððððè$â#ç

4YUðc_ðRUbUSX^UdU^ð1RgUYSXe^WU^ðcY^TðY^ð1RRY\Te^Wð$â##ðTQbWUcdU\\dâ

0 5 10 15 20 25
0

5

10

15

20

25

30

  A
bw

ei
ch

un
g

 [
%

]

Nummer des Probanden

0

10

20

30

40

50

60

70

80

  gefärbt
  ungefärbt

 V
ita

lit
ät

 [%
]

1RRY\Te^Wð$â##*ð1Rc_\edUð1RgUYSXe^WðTUbðFYdQ\YdydU^ðTUbðWUVybRdU^ðe^Tðe^WUVybRdU^ð@b_RU^ðKCSXQ`Ubäð!)))Mâ

4YUð TebSXð 1ecjyX\U^ð TUbð 2Y\TUbð]Ydð WUVybRdU^ð e^Tð e^WUVybRdU^ð JU\\U^ð RUcdY]]dU^ð FYdQ\YdydU^ð cdY]]U^ð RUY

($ëðTUbð@b_RQ^TU^ðWedð�RUbUY^âð4YUð1RgUYSXe^WU^ðRUdbQWU^ðTQRUYðRYcðjeð! ëâð<UTYW\YSXðRUYðTU^ð@b_RQ^ã

TU^ð!äð(äð!!ðe^Tð"$ð[Q]ðUcðjeðWb��UbU^ð1RgUYSXe^WU^â

4YUð RUcSXbYURU^U^ð JU\\dUhdeb]Ub[]Q\Uð [�^^U^ð Q\c_ð _VVU^cYSXd\YSXð V�bð UY^Uð E^dUbcSXUYTe^Wð jgYcSXU^ð d_dU^

e^Tð\URU^TU^ðJU\\U^ðfUbgU^TUdðgUbTU^âð1\\UbTY^Wcð]eccð^_SXðWU`b�VdðgUbTU^äð_RðTYUð1^gU^Te^WðTUbðSXQã

bQ[dUbYcdYcSXU^ð=Ub[]Q\UðQeSXðV�bð@b_RU^ð]YdðWUbY^WUbUbðFYdQ\YdydðfUbgU^TRQbUð5bWUR^YccUð\YUVUbdâ



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð'#

4Qðc_g_X\ðRUYðTU^ðFYdQ\YdydcVybRe^WU^ðQ\cðQeSXðRUYðTUbð9TU^dYVYjYUbe^WðQ^XQ^TðTUbðJU\\dUhdeb]Ub[]Q\UðQ`_`ã

d_dYcSXUðJU\\U^ðQ\cð\URU^TðWUjyX\dðgUbTU^äð_Rg_X\ðcYUðTU^ðd_dU^ðjejebUSX^U^ðcY^TäðYcdðTUbðU^dcdQ^TU^Uð6UX\Ub

Y^ðTUbðFYdQ\YdydðTUbð@b_RU^ðRUYðRUYTU^ðFUbVQXbU^ðW\UYSXðWb_�â



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð'$

#â# ?^\Y^UðFUbceSXUð]YdðTU]ð9^ãcYdeð=Y[b_c[_`

#â#â! 4YSXdYW[UYdcdUcdc

E]ð TYUð 4YSXdYW[UYdð e^Tð @QccWU^QeYW[UYdð TUcð 9^ãcYdeð =Y[b_c[_`cð jeð �RUb`b�VU^äð gebTU^ð DUcdcð ]Ydð e^dUbã

cSXYUT\YSXU^ð6Ub]U^dUb^ðTebSXWUV�XbdâðFUbgU^TUdðgebTU^ðTQRUYð'ð<äð!%ð<ðe^Tð# ð<ð6Ub]U^dUbðf_^ð1``\Y[_^

èCSXYUTQ]äð>YUTUb\Q^TUçäðUY^ð# ð<ð6Ub]U^dUbðTUbð6Yb]Qð2Y_U^WY^UUbY^Wðè2QcU\äðCSXgUYjçäðc_gYUðUY^ð2Y_cdQdð3

]Ydð!%ð<ðe^TðUY^ð2Y_cdQdðE4ðBUQ[d_bð]Ydð# ð<ðF_\e]U^ðè2bQe^ð2Y_dUSXð9^dUb^QdY_^Q\äð=U\ce^WU^çâ

4YUð2Y_cdQdð3ðe^TðE4ðBUQ[d_bU^ðgQbU^ð]YdðUY^UbðTYWYdQ\U^ð=Uccãðe^TðBUWU\UY^XUYdðè43Eäð!&ãRYdð=Y[b_bUSX^Ub

QeVðF=5ã2ecð2QcYcçðfUbcUXU^äðgU\SXUðgYUTUbe]ð]YdðTU]ðQeVðUY^U]ðcU`QbQdU^ðBUSX^UbðY^cdQ\\YUbdU^ð@b_jUccã

\UYdcicdU]ðERYS_^ð èUcTäð8Q^^_fUbçð [_]]e^YjYUbdUâð4YUð=UccTQdU^UbVQcce^Wð e^Tð TYUð @b_jUcccdUeUbe^Wð Ubã

V_\WdU^ð f_^ð TYUcU]ð UhdUb^U^ðBUSX^UbcicdU]ð Qecâð4YUð 'ð <ð e^Tð # ð <ð1``\Y[_^ð 6Ub]U^dUbðgebTU^ð]Ydð UY^Ub

`b_`bYUdybU^ð<�ce^Wðf_^ð1``\Y[_^ðe^dUbð=YSb_c_VdðGY^T_gcð>Dð$â ðRUdbYURU^äðTUbð!%ð<ð6Ub]U^dUbðURU^VQ\\c

e^dUbð=YSb_c_VdðGY^T_gcð>Dð$â ð]Ydð<QRFYUgðè>QdY_^Q\ð9^cdbe]U^dcäðEC1çâ

4YUðE^dUbceSXe^WU^ðQ^ðTU^ð'ð<ðe^Tð# ð<ð1``\Y[_^ð6Ub]U^dUb^ðe^TðQ^ðTU]ð# ð<ð6Ub]U^dUbðf_^ð2Y_U^WY^UUã

bY^WðgebTU^ðQ^ðTUbðBGD8ð1QSXU^ðTebSXWUV�XbdâðDUcdcð]YdðTU]ð!%ð<ð1``\Y[_^ð6Ub]U^dUbð VQ^TU^ðRUYð2QiUb

3_b`_bQdY_^äð2Ub[U\UiäðEC1äðcdQddâð1\\Uð2Y_cdQdð6Ub]U^dUbðcdQ^TU^ðQ]ð9^cdYdedðV�bðDUSX^YcSXUð3XU]YUðjebðFUbã

V�We^Wâ

Je]ðDUcdðgebTUð TQcð 9^ãcYdeð=Y[b_c[_`ð Y^ð UY^U^ð cUYd\YSXU^ð@_bdð TUcð ZUgUY\YWU^ð 6Ub]U^dUbcð UY^WUcUdjdâð 4Ub

6Ub]U^dUbðgebTUð]YdðTUcdY\\YUbdU]ðGQccUbðWUV�\\däðRYcðTQcð=Y[b_c[_`ð]Ydð6\�ccYW[UYdðRUTUS[dðgQbâð4Ubð6Ubã

]U^dUbðgebTUðfUbcSX\_ccU^âð4YUðDU]`UbQdebðgebTUðQeVð!"!°3ðRUYðUY^U]ð4beS[ðf_^ð]QhY]Q\ð#ðRQbðUY^WUcdU\\dâ

4YUcUð@QbQ]UdUbðgebTU^ðV�bð" ð=Y^edU^ðWUXQ\dU^âðGyXbU^TðTYUcUcðJUYdbQe]UcðgebTUð�RUb`b�Vdäð_Rð6\�ccYWã

[UYdðQecðTU]ð=Y[b_c[_`ðQecdbQdâ

#â#â" 1eV^QX]U^ðf_^ð8UVUjU\\U^

E]ðTU^ðUbcdU^ð@b_d_di`ðTUcð9^ãcYdeð=Y[b_c[_`cð_^\Y^UðjeðdUcdU^äðgebTU^ðY^ðUY^U]ð!%ð<ð2Y_cdQdð3ð6Ub]U^dUb

e^dUbðFUbgU^Te^WðUY^Ubð8UVUf_b[e\debðf_]ðCdQ]]ðCâðSUbUfYcYQUð8&" ðY^ðCSXQdj]Q^^ã=UTYe]ðècYUXUð;Q`YdU\

'â#çðJU\\gQSXcde]cfUbceSXUðTebSXWUV�Xbdâð4YUðUY^WUcdU\\dU^ð@QbQ]UdUbðcY^TðY^ð;Q`YdU\ð#â!ðRUcSXbYURU^âð4QRUY

gebTUð XQe`dcySX\YSXðGUbdð QeVð TQcð <Q^WjUYdfUbXQ\dU^ð TUcð 9^ãcYdeð=Y[b_c[_`cð c_gYUð TYUð 2Y\TaeQ\Ydydð WU\UWdä

gU^YWUbðQeVðTYUðaeQ^dYdQdYfU^ð5bWUR^YccUðTUcð;e\dYfYUbe^Wc`b_jUccUcâð 5Y^Uð2Y\TcUaeU^jð]Ydð1eV^QX]U^ðTUc

9^ãcYdeð=Y[b_c[_`cðjUYWdð1RRY\Te^Wð$â#$â



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð'%

4QcðUbXQ\dU^Uð2Y\T]QdUbYQ\ðYcdðY^ðTUbðBUWU\ðQeVWbe^TðTUcðUY^VQSXU^ð1eVRQecðTUcð9^ãcYdeð=Y[b_c[_`cðe^cSXybã

VUbðQ\cðTQcðf_^ðUY^U]ð[_^fU^dY_^U\\U^ð6_bcSXe^Wc]Y[b_c[_`ðUbXQ\dU^U^âð1eSXðYcdðUY^Uð]Q^eU\\Uð>QSXV_[ecã

cYUbe^WðRUYðUY^UbðQed_]QdYcSXU^ð2Y\TQeV^QX]Uð^YSXdð]�W\YSXâð5Y^Uð1ed_V_[eccYUbe^WðYcdðRYcXUbð^YSXdð Y]`\Uã

]U^dYUbdâðDb_djðTUcðe^cSXQbVU^ð2Y\T]QdUbYQ\cðYcdðQRUbðY^ðTUbð2Y\TcUaeU^jðTUed\YSXðTQcðJU\\gQSXcde]ð�RUbðTU^

;e\dYfYUbe^Wc`b_jUccðUb[U^^RQbâð5Y^UðQed_]QdYcSXUð1ecgUbde^WðTUbð;e\dYfYUbe^WðYcdð ZUT_SXð]YdðTU^ðf_bXQ^ã

TU^U^ð2Y\TfUbQbRUYde^WcfUbVQXbU^ð^YSXdð]�W\YSXäðTQðTQcð2Y\TðY^cWUcQ]dðjeðY^X_]_WU^ðYcdâð4YUcUcð\YUWdðQeSX

TQbQ^äðTQccðTYUð@b_RU^QX]Uj_^UðjeðdYUVð Ycdðe^TðTYUðJU\\U^ðTQTebSXðY^ð]UXbUbU^ð5RU^U^ð\YUWU^âð4QTebSXð\Qã

WU^ð JU\\U^ð c_g_X\ð Y^^UbXQ\Rð Q\cð QeSXð Qe�UbXQ\Rð TUbð 6_[ecURU^Uâð 1^ð UY^Ubð FUbRUccUbe^Wð TUbð 2Y\TaeQ\Ydyd

]eccð^_SXðWUQbRUYdUdðgUbTU^âð4U^^_SXðgybUðUY^Uð2Y\TQ^Q\icUðe^dUbðFUbgU^Te^WðTUcðf_bXQ^TU^U^ð2Y\T]QdUã

bYQ\cðRUYðUY^U]ðQ^TUbU^ð1^cQdjðV�bðTYUð2Y\TQecgUbde^WðTebSXQecð]�W\YSXâð5cðYcdðRUYc`YU\cgUYcUðTU^[RQbäð^YSXd

ZUTUðUY^jU\^UðJU\\UðY]ð2Y\TðV�bðcYSXðQ\\UY^ðjeðRUdbQSXdU^äðc_^TUb^ðTYUð7UcQ]dUbcSXUY^e^WðUY^UcðJU\\RY\TUcðQ\c

=Q�ðV�bðjâ2âðTYUðJU\\[_^jU^dbQdY_^ðQ^je^UX]U^âðC_ð\YU�UðcYSXðjgQbð[UY^UðUhQ[dUðJU\\Wb��U^fUbdUY\e^WðUb]Ydã

dU\^äðQRUbðje]Y^TUcdðTYUðJU\\[_^jU^dbQdY_^ðUY^Ubð@b_RUâ



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð'&

Qçð Rçð

Sçð Tçð

Uçð Vçð

1RRY\Te^Wð$â#$*ð2Y\TcUaeU^jðUY^Ubð8UVU[e\dYfYUbe^WäðQeVWU^_]]U^ð_^\Y^Uð]YdðTU]ð9^ãcYdeð=Y[b_c[_`ð^QSXðQçð! ðCde^TU^ä
Rçð!"ðCde^TU^äðSçð!#ðCde^TU^äðTçð!$ðCde^TU^äðUçð!%ðCde^TU^ðe^TðVçð!)ðCde^TU^ð;e\dYfYUbe^WcTQeUbâ



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð''

#â#â# 1eV^QX]U^ðf_^ð38?ãJU\\U^

5Y^Uð1eV^QX]Uðf_^ð38?ãJU\\U^ð]YdðTU]ðUbcdU^ð@b_d_di`ðTUcð9^ãcYdeð=Y[b_c[_`cðjUYWdð1RRY\Te^Wð$â#%âðCYU

cdQ]]dðf_^ðUY^Ubð_VV\Y^UðWU^_]]U^U^ð@b_RUäðTQðQecðdUSX^YcSXU^ð7b�^TU^ðUY^UðDYUbjU\\[e\dYfYUbe^WðY^ðUY^U]

6Ub]U^dUbðTUbð^_dgU^TYWU^ð7b��Uð^YSXdð]�W\YSXðgQbâð6�bðUY^UðU^dc`bUSXU^TUð;e\dYfYUbe^WðgQbðTYUðFUbgU^ã

Te^WðUY^Ucð6Ub]U^dUbcð]Ydð]Y^TUcdU^cð! ð<ð1bRUYdcf_\e]U^ðUbV_bTUb\YSXäðTUbðjeðTYUcU]ðJUYd`e^[dð^YSXdðjeb

FUbV�We^Wð cdQ^Tâð Je]ð FUbW\UYSXð TUbð 2Y\TaeQ\Ydydð Ycdð bUSXdcð TYUð 1eV^QX]Uð]Ydð UY^U]ð [_^fU^dY_^U\\U^ð 6_bã

cSXe^Wc]Y[b_c[_`ð?\i]`ecð9Hã% ðè?\i]`ecäð:Q`Q^çðTQbWUcdU\\dâ

1RRY\Te^Wð$â#%*ð1eV^QX]U^ðf_^ð38?ãJU\\U^*ð\Y^[cð]YdðTU]ð9^ãcYdeð=Y[b_c[_`äðbUSXdcðje]ðFUbW\UYSXð]YdðUY^U]ð[_^fU^dY_^U\\U^
6_bcSXe^Wc]Y[b_c[_`âð4YUðJU\\[_^jU^dbQdY_^ðRUdbyWdð%⋅! %ðJU\\U^á]<â

4YUð1ec\UeSXde^WðTUcð2Y\TRUbUYSXUcðYcdðRUYðTU]ð 9^ãcYdeð=Y[b_c[_`ð Y^cWUcQ]dð cUXbðWedâð<UTYW\YSXðTYUð2Y\Tã

cSXybVUðYcdð^_SXð^YSXdð_`dY]Q\âð4YUcUcðYcdðQeVðUY^U^ðjeð\Q^WU^ðCdbQX\U^WQ^WðTUcð9^ãcYdeð=Y[b_c[_`cðjeb�S[ã

jeV�XbU^âð1eSXðYcdðTUbð;_^dbQcdðRUYðTU]ð6_bcSXe^Wc]Y[b_c[_`ðTUed\YSXðRUccUbâ

#â#â$ 1eV^QX]U^ðf_^ð28;ãJU\\U^

GyXbU^TðTUbð5^dgYS[\e^WðTUcð9^ãcYdeð=Y[b_c[_`cðgebTU^ðje^ySXcdð2Y\TUbðf_^ð28;ãJU\\[e\dYfYUbe^WU^ð_VV\Y^U

Q[aeYbYUbdðe^Tð]YdðTU]ðf_bXQ^TU^U^ð6_bcSXe^Wc]Y[b_c[_`cð9Hã% ðjUYdW\UYSXðQeVWU^_]]U^U^ð2Y\TUb^ðfUbW\Yã

SXU^âð5Y^ð2UYc`YU\ðV�bðTYUcUð2Y\TUbðYcdðY^ð1RRY\Te^Wð$â#&ðTQbWUcdU\\dâ



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð'(

1RRY\Te^Wð$â#&*ð1eV^QX]U^ðf_^ð28;ãJU\\RY\TUb^ð]YdðTU]ð6_bcSXe^Wc]Y[b_c[_`ð?\i]`ecð9Hã% ðè\Y^[cçðe^Tð]YdðTU]ð9^ãcYdeð=Y[ã
b_c[_`ðèbUSXdcçâ

GUYdUbUð1eV^QX]U^ðf_^ð28;ãJU\\U^ðe^dUbðFUbgU^Te^WðTUcð 9^ãcYdeð=Y[b_c[_`cðjUYWdð1RRY\Te^Wð$â#(âð4YUcU

1eV^QX]U^ðU^dcdQ^TU^ðgyXbU^TðUY^Ucð1eVU^dXQ\dUcðRUYð2QiUbð3_b`_bQdY_^äð2Ub[U\UiäðEC1âð4YUð2Y\TUbðbU`byã

cU^dYUbU^ð E^dUbceSXe^WU^ð Q^ð UY^Ubð FUbT�^^e^WcbUYXUäð TYUð e^dUbð bUQ\U^ð 2UTY^We^WU^ð TebSXWUV�Xbdð gebTUâ

GYUðRUbUYdcðUbgyX^däðgQbðTQcð9^ãcYdeð=Y[b_c[_`ðY^ðTYUcU]ð6Q\\ðQecðdUSX^YcSXU^ð7b�^TU^ð^YSXdðTYbU[dðY^ðTU^

6Ub]U^dUbðUY^WUcUdjdäðc_^TUb^ðgebTUðY^ðUY^U]ð2i`QccðRUdbYURU^äðcYUXUð1RRY\Te^Wð$â#'â

1RRY\Te^Wð$â#'*ð5bcdUbð@b_d_di`ðTUcð9^ãcYdeð=Y[b_c[_`cäðUY^WUcUdjdðY^ðUY^U^ð2i`Qccâ



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð')

4YUðJU\\U^ðcY^TðQeSXðXYUbðWedðjeðUb[U^^U^âð9]ð8Y^dUbWbe^TðTUcð2Y\TUcðRUVY^TUdðcYSXðUY^ðTUV_[eccYUbdUbðWb��Uã

bUbð4bUS[`QbdY[U\äðTUbðUY^Uð[_bbU[dUð2Y\TQ^Q\icUðUbcSXgUbdâðC_\SXUð@b_R\U]UðU^dcdUXU^ðeâQâðQeSXðTQ^^äðgU^^

JU\\U^ðQ^ð TU^ð7\QcV\ySXU^ð f_^ðTU]ð?RZU[ddbyWUbð _TUbðTU]ð4US[W\Qcð Q^XQVdU^âð 9^ð TYUcU^ð 6y\\U^ð]eccð UY^U

]Q^eU\\UðBUY^YWe^WðTUbð@b_RU^QX]Uj_^UðUbV_\WU^âð1RðUY^UbðJU\\[_^jU^dbQdY_^ðf_^ðSQâð! 'ðJU\\U^á]<ð \YUWU^

TYUðJU\\U^ðjeðTYSXdðjecQ]]U^âð4QXUbðYcdðUY^Uð4UdU[dY_^ðUY^jU\^UbðJU\\U^ð]YdðTU]ðY^ðTYUcUbð1bRUYdðf_bWUcdU\\dU^

2Y\TfUbQbRUYde^WcfUbVQXbU^ð^YSXdð]UXbð]�W\YSXâ

Qç  Rçð

Sç  Tç 

1RRY\Te^Wð$â#(*ð1eV^QX]U^ðf_^ð28;ãJU\\U^âðJU\\[_^jU^dbQdY_^U^*ðQçð!⋅! &ðJU\\U^á]<äðRçð"ä%⋅! &ðJU\\U^á]<äðSçð%⋅! &ðJU\\U^á]<ä
Tçð!⋅! 'ðJU\\U^á]<â



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð( 

1^XQ^TðTYUcUbð1eV^QX]U^ðc_\\ðQeVðTYUðQeVdbUdU^TUð@b_R\U]QdY[ðRUYðTUbðFUbgU^Te^WðUY^UcðjeðWb_�U^ð@b_RUã

^QX]Uf_\e]U^cðUY^WUWQ^WU^ðgUbTU^âð9]ðf_b\YUWU^TU^ð6Q\\ðè1RRY\Te^Wð$â#)çðXQdðTYUð@b_RU^QX]Uj_^UðUY^U

DYUVUðf_^ðSQâð!  ð�]âð4QXUbðRUcdUXdðRUYðDYUbjU\\U^ð]Ydð UY^U]ð4ebSX]UccUbðe]ðSQâð" ð�]ðTYUð=�W\YSX[UYdä

TQccð JU\\U^ð Y^^UbXQ\Rð TYUcUbð @b_RU^QX]Uj_^Uð Y^ð fUbcSXYUTU^U^ð 5RU^U^ð �RUbUY^Q^TUbð jeð \YUWU^ð [_]]U^â

4QXUbðYcdðUcðcY^^f_\\äðTYUð8�XUðTUbð@b_RU^QX]Uj_^UðQ^ðTYUð7b��UðTUcðjeðRU_RQSXdU^TU^ð?bWQ^Yc]ecðQ^jeã

`QccU^â

1RRY\Te^Wð$â#)*ð28;ãJU\\RY\TäðQeVWU^_]]U^ð]YdðTU]ð9^ãcYdeð=Y[b_c[_`âð5b[U^^RQbðcY^TðTYUðfUbcSXYUTU^U^ðJU\\URU^U^ðY^^UbXQ\R
TUbðjeðdYUVU^ð@b_RU^QX]Uj_^Uâ



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð(!

$ JecQ]]U^VQcce^Wðe^Tð1ecR\YS[

$â! JecQ]]U^VQcce^W

9^ð TYUcUbð 1bRUYdð gebTUð ]Ydð TUbð 9^ãcYdeð =Y[b_c[_`YUð UY^ð FUbVQXbU^ð f_bWUcdU\\däð TQcð Ucð Ub\QeRdäð 2Y_`b_jUcã

cUð_^\Y^Uðe^TðY^ãcYdeðjeð�RUbgQSXU^ðe^TðjeðcdUeUb^âð4QjeðgYbTðUY^ðc`UjYU\\Ucäðc_WU^Q^^dUcð9^ãcYdeð=Y[b_c[_`

fUbgU^TUdäð TQcð Y^ð FUbRY^Te^Wð ]Ydð UY^Ubð 334ã;Q]UbQð e^Tð UY^U]ð 6bQ]UWbQRRUbð 2Y\TTQdU^ð jebð FUbV�We^W

cdU\\däðTYUð]YdðWUUYW^UdU^ð2Y\TfUbQbRUYde^WcfUbVQXbU^ðQeVðUY^U]ð@Ubc_^Q\ð3_]`edUbðQecWUgUbdUdðgUbTU^ð[�^ã

^U^âð9^ðTYUcUbð1bRUYdðgebTU^ðE^dUbceSXe^WU^ðQ^ð8UVUjU\\U^ðèCâðSUbUfYcYQUçðe^TðDYUbjU\\U^ðè38?ãðe^Tð28;ã

JU\\U^çðf_bWU^_]]U^âð4ebSXð1^`Qcce^WðTUbð?`dY[ðe^TðTUcð2Y\TfUbQbRUYde^WcfUbVQXbU^cðYcdðTYUð9^ãcYdeð=Y[ã

b_c[_`YUðQ^ðQ^TUbUð@b_R\U]cdU\\e^WU^ðQTQ`dYUbRQbâ

9^ãcYdeð=Ucce^WU^ðcY^Tð=UdX_TU^äðRUYðTU^U^ðTQcð=UccãCYW^Q\ðTYbU[dðY]ðBUQ[d_bðUbVQccdðgYbTðK4bU]U\ðUdðQ\âä

!))"Mâð4QXUbð]eccðTUbðfUbgU^TUdUðCU^c_bðcdUbY\YcYUbRQbðcUY^ðe^Tð�RUbðUY^UðCdUbY\RQbbYUbUðfUbV�WU^âð=Ydð8Y\VU

TUbð 9^ãcYdeð=Y[b_c[_`YUð Ycdð Ucð]�W\YSXäðTU^ð;e\dYfYUbe^WcfUb\QeVðUY^Ubð6Ub]U^dQdY_^ð_^\Y^Uð jeð�RUbgQSXU^â

4QRUYðcY^Tðc_g_X\ðV�bðDYUbãðQ\cðQeSXðV�bð8UVUjU\\U^ð1eccQWU^ð�RUbðV_\WU^TUðJU\\SXQbQ[dUbYcdY[Qð]�W\YSX*

• JU\\[_^jU^dbQdY_^

• JU\\Wb��U^fUbdUY\e^W

• 5Y^jU\ãäð4_``U\jU\\U^ð_TUbðJU\\S\ecdUb

• JU\\dUhdebðRUYðDYUbjU\\U^

• JU\\fYdQ\YdydðRUYðDYUbjU\\U^

5cðUbWURU^ðcYSXðV_\WU^TUðF_bdUY\UðWUWU^�RUbð[_^fU^dY_^U\\U^ð?VV\Y^UãFUbVQXbU^*

• 5b]�Te^WcVbUY

• CUXbðcSX^U\\ðY]ðFUbW\UYSXðjebðJU\\jQX\RUcdY]]e^Wð�RUbðTYUð2Y_db_S[U^]QccU

• @b_RU^QX]Uj_^UðY]ðBUQ[dY_^cbQe]

• 7UVQXbðUY^Ubð;_^dQ]Y^QdY_^ðTUbð;e\debV\�ccYW[UYdðU^dVy\\d

• 6UX\UbðTUcð@Ubc_^Q\cðgUbTU^ðfUb]Y^TUbd



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð("

2Uc_^TUbUbðGUbdðgebTUðY]ðBQX]U^ðTYUcUbð1bRUYdðQeVðTYUðdUSX^YcSXUðBUQ\YcYUbRQb[UYdðe^TðTYUð=�W\YSX[UYdðTUc

Y^TecdbYU\\U^ð5Y^cQdjUcðTUcðWUcQ]dU^ðCicdU]cðWU\UWdâðCy]d\YSXUð]YdðTU]ð9^^UbU^ðTUcð6Ub]U^dUbcð Y^ð;_^dQ[d

dbUdU^TU^ðDUY\UðcY^TðXUY�TQ]`VcdUbY\YcYUbRQbðRjgâðQed_[\QfYUbRQbâð1\\Uðye�UbU^ðU]`VY^T\YSXU^ðDUY\UäðRUYc`YU\cã

gUYcUðTYUð?`dY[ðTUcð=Y[b_c[_`cðe^TðTYUð334ã;Q]UbQäðcY^Tðf_bðTUbðCdUbY\YcQdY_^ð\UYSXdðU^dVUb^RQbâð1\\Uð;_]ã

`_^U^dU^ðcY^TðTebSXðCSXbQeRfUbRY^Te^WU^ð]YdUY^Q^TUbðfUbRe^TU^äðUcð UhYcdYUbU^ð [UY^Uð;\URUfUbRY^Te^WU^â

4YUð@b_RU^QX]Uj_^UðYcdðf_^ðQe�U^ðjeWy^W\YSXðe^TðUY^VQSXðjeðbUY^YWU^âð4Qð[UY^UðC`UjYQ\RQedUY\UðfUbgU^TUd

gUbTU^äðYcdðTQcð9^ãcYdeð=Y[b_c[_`ðfUbW\YSXU^ð]Ydðjâð2âðUY^U]ð4ebSXV\eccjid_]UdUbðbU\QdYfð`bUYcgUbdâð4Qcð9^ã

cYdeð=Y[b_c[_`ðYcdð]_Te\QbðQeVWURQedâð4YUðFUbWb��Ube^WðRUYc`YU\cgUYcUð[Q^^ðTebSXð1ecdQecSXðTUbð?`dY[ðQ^

TU^ðjeðRU_RQSXdU^TU^ð=Y[b__bWQ^Yc]ecðQ^WU`QccdðgUbTU^âðJebjUYdðgYbTð UY^Uð4ebSX\YSXdã8U\\VU\Tð2U\UeSXã

de^WðUY^WUcUdjdâð4YUðFUbgU^Te^WðQ^TUbUbð?`dY[U^ðe^Tð2U\UeSXde^WcfUbVQXbU^ðYcdðTU^[RQbâ

5^dgYS[\e^WðTUbð=Y[b_c[_`ã8QbTgQbUðe^TðTUbð2Y\TfUbQbRUYde^Wcc_VdgQbUð]eccdU^ðQeVWbe^TðTUcðWb_�U^ðJUYdã

RUTQbVcðV�bðTYUð;_^cdbe[dY_^ð`QbQ\\U\ðQR\QeVU^âð4QXUbðgebTU^ðje^ySXcdð_VV\Y^Uð@b_RU^ðTUbðjeðRU_RQSXdU^TU^

=_TU\\_bWQ^Yc]U^ðQeVWU^_]]U^âðF_^ðTYUcU^ðgebTU^ð]YdðUY^U]ð[_]]UbjYU\\U^ð6_bcSXe^Wc]Y[b_c[_`ð2Y\ã

TUbðQ[aeYbYUbdäðe]ðUbcdUð4QdU^ðV�bðTYUð2Y\TfUbQbRUYde^WcQ\W_bYdX]U^ðjeðRU[_]]U^â

4Qcðc_ðWUg_^^U^Uð2Y\TTQdU^]QdUbYQ\ð Ycdð ZUT_SXð^YSXdð]YdðTU^ðbUQ\U^ð2Y\TUb^ðUY^Ucð 9^ãcYdeð=Y[b_c[_`cðfUbã

W\UYSXRQbâð4YUcUðRUcYdjU^ðUY^UðTUed\YSXð^YUTbYWUbUðAeQ\YdydäðTQð2Y\TcSXybVUðe^Tð1ec\UeSXde^WðTUcð2Y\TRUbUYã

SXUcðRUY]ð9^ãcYdeð=Y[b_c[_`ð^_SXð^YSXdð_`dY]Q\ðcY^Tâð8YUbðcY^Tð^_SXðFUbRUccUbe^WU^ð^_dgU^TYWâð4U^^_SX

jUYWU^ðTYUð?^\Y^Uã5h`UbY]U^dUð]YdðTU]ð9^ãcYdeð=Y[b_c[_`ðTQcðWb_�Uð@_dU^dYQ\ðTYUcUbð=UdX_TUäðTQðQeSXðTYU

V�bðUY^UðQed_]QdYcSXUð2Y\TQ^Q\icUð]YdðTU^ðXYUbðfUbgU^TUdU^ðFUbVQXbU^ð^YSXdð QecbUYSXU^TUð2Y\TaeQ\YdydðTU^ã

^_SXðRUbUYdcðUY^U^ðWedU^ð5Y^TbeS[ðf_]ðFUb\QeVðTUcðJU\\gQSXcde]cðgyXbU^TðTUcð;e\dYfYUbe^Wc`b_jUccUcð\YUã

VUbdâ

5Y^ð^_SXð^yXUbðjeðe^dUbceSXU^TUbð@QbQ]UdUbðYcdðTYUð_`dY]Q\Uð7b��UðTUbð@b_RU^QX]Uj_^Uâð8YUbðYcdðUfU^deU\\

TYUðBUQ\YcYUbe^WðUY^UbðfQbYQR\U^ð@b_RU^QX]Uj_^Uð^_dgU^TYWäðTQ]YdðJU\\[_^jU^dbQdY_^U^ð�RUbðUY^U^ðWb��UbU^

2UbUYSXðRU_RQSXdUdðgUbTU^ð[�^^U^âð2UYðWUbY^WUbU^ðJU\\[_^jU^dbQdY_^U^ðgYbTðUY^UðWb��UbUð@b_RU^QX]Uj_^U

RU^�dYWdäð e]ð ]UXbð =UTYe]ð V�bð TYUð 2U_RQSXde^Wð QeV^UX]U^ð jeð [�^^U^âð 2UYð X�XUbU^ð JU\\[_^jU^dbQdY_^U^

XY^WUWU^ðYcdðUY^Uð[\UY^UbUðJ_^Uðf_bdUY\XQVdäðTQ]Ydð^YSXdðjeðfYU\UðJU\\U^ðY]ð2Y\TQeccSX^YddðcYSXdRQbðcY^Tâ



:Q^ã7UbTð6bUbYSXcðáð9^ãcYdeð=Y[b_c[_`YUðjebðRY\TWUcd�djdU^ð?^\Y^UãuRUbgQSXe^Wðf_^ð2Y_`b_jUccU^ CUYdUð(#

$â" 1ecR\YS[

$â"â! 1ed_V_[eccYUbe^W

6�bðTYUðgUYdUbUð5^dgYS[\e^WðTUcð=Y[b_c[_`cðYcdðTYUð5bgUYdUbe^Wðe]ðUY^ð1ed_V_[eccicdU]ðWU`\Q^dâð4YUcUcðYcd

cY^^f_\\äðTQðTebSXðTQcðgYUTUbX_\dUð1eVãðe^TðJeVQXbU^ðTUbð@b_RU^QX]Uj_^Uð cdy^TYWð UY^UðWUbY^WUð4UV_[ecã

cYUbe^Wð UY^dbYddâð4Qcð1ed_V_[eccicdU]ðRUcdUXdð Qecð UY^Ubð 8QbTgQbUãC_VdgQbUð ;_]RY^QdY_^âð 5Y^ð CSXbYdd]_d_b

VyXbdðTQRUYðfUbcSXYUTU^Uð5RU^U^ðY^^UbXQ\RðTUbð@b_RU^QX]Uj_^UðQ^âð9^ðZUTUbð5RU^UðgYbTðUY^ð2Y\TðQeVWU^_]ã

]U^ðe^TðQecðQ\\U^ð2Y\TUbðUY^ðCSXybVU`b_VY\ðUbcdU\\däðQecðTU]ðcYSXðTQ^^ðTYUð_`dY]Q\UðCSXybVU^UY^cdU\\e^WðUbã

]YddU\^ð \yccdâð6�bðTQcðTQjeðQecjegUbdU^TUð;bYdUbYe]ðWYRdð Ucð e^dUbcSXYUT\YSXUð1^cydjUäð jâ2âð TYUð1ecgUbde^W

TUcð2Y\T[_^dbQcdUcäðTUbð2Y\TcSXybVUäðTUbðCe]]UðTUbðAeQTbQdUðUY^Ucð2Y\TWbQTYU^dU^ð_TUbðTYUð2UQbRUYde^Wð]Yd

UY^U]ð<Q`\QSUã6Y\dUbðKGY\[Y^c_^ðUdðQ\â+ð!))(Mâ

$â"â" CSX\YU�]USXQ^Yc]ecðTUbð@b_RU^QX]Uj_^U

4UcðgUYdUbU^ð Ycdð Q^WUTQSXdäðTU^ðRYcXUbðU\U[dbYcSXU^ðCSX\YU�]USXQ^Yc]ecðTebSXðUY^Uð4beS[\eVdcdUeUbe^Wðje

UbcUdjU^äðTYUðgUcU^d\YSXð[_]`Q[dUbðbUQ\YcYUbdðgUbTU^ð[Q^^âð4QTebSXðgYbTðUY^ð5Y^RQeðQeSXð Y^ð[\UY^UbU^ð6Ubã

]U^dUb^ð]�W\YSXâð1e�UbTU]ðRUVY^TU^ðcYSXðTQ^^ð[UY^UðU\U[dbYcSXU^ð;_]`_^U^dU^ðY]ð6Ub]U^dUbY^^U^bQe]â

$â"â# 9^dUb^UdQ^RY^Te^W

E]ðTYUðCdUeUbe^Wðe^Tð;_^db_\\UðTUcð=Y[b_c[_`cðQeSXðTUjU^dbQ\ðjeðUb]�W\YSXU^äðc_\\ðUY^Uð9^dUb^UdãRQcYUbdU

;_^db_\\c_VdgQbUðU^dgYS[U\dðgUbTU^âð4Q]YdðYcdðUY^Uð[_]`\UddUðDbU^^e^Wðf_^ð2Y\TQeV^QX]Uðe^Tð2Y\TfUbQbRUYã

de^Wð]�W\YSXâð4YUð2Y\TfUbQbRUYde^Wð[Q^^ðf_\\cdy^TYWðQe�UbXQ\RðTUcð<QR_bRUbUYSXcðUbV_\WU^âð1e�UbTU]ð[�^^ã

dU^ð;e\dYfYUbe^Wc`b_jUccUðgU\dgUYdðRU_RQSXdUdðe^TðTYc[edYUbdðgUbTU^ðK@QbfY^ðUdðQ\âäð!))&Mâ

$â"â$ FUbRUccUbdUðDUhdebQ^Q\icU

9^cRUc_^TUbUðTYUð<UYcde^WcVyXYW[UYdðTUcð2Y\TfUbQbRUYde^WcfUbVQXbU^cðV�bðDYUbjU\\U^ð\yccdðcYSXðTebSXðUY^UðFUbã

VUY^Ube^WðTUbðDUhdebQ^Q\icUð^_SXðgUYdUbðcdUYWUb^âð1\cð1^cQdjðcUYðQ^ðTYUcUbðCdU\\Uð^ebðTYUðFUbgU^Te^WðVbQ[dQ\Ub

DUhdeb]Ub[]Q\Uð Q^WUTQSXdäð TYUð RUYð TUbð 1^Q\icUð gU^YWUbð X_SXgUbdYWUbð 2Y\TQeV^QX]U^ð RUbUYdcð Y^ð ]UXbUbU^

1^gU^Te^WcVy\\U^ðjeðfYU\fUbc`bUSXU^TU^ð5bWUR^YccU^ðV�XbdU^ðKGeðUdðQ\âäð!))#Mâ

9^cWUcQ]dðcdU\\dðTYUð9^ãcYdeð=Y[b_c[_`YUðUY^ðfYU\fUbc`bUSXU^TUcäðb_RecdUcäðjefUb\yccYWUcðe^Tðje[e^VdcgUYcU^ã

TUcðFUbVQXbU^ðjebð_^\Y^Uð2U_RQSXde^Wðf_^ð@b_jUccU^ðTYbU[dðY]ð2Y_bUQ[d_bðTQbâ
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% <YdUbQdebfUbjUYSX^Yc

2ycc]Q^^äð8âðUdðQ\â+ð¾2Y\TfUbQbRUYde^Wð1Tð?Se\_c³+ðC`bY^WUbð!))(äð#âð1eV\QWU

2UecUðUdðQ\â+ð¾5VVUSdð_VðTY\edY_^ðbQdUð_^ðdXUð]_TUð_Vð_cSY\\QdY_^ðY^ðS_^dY^e_ecðSe\debUcð_VðCQSSXQb_]iSUcðSUbUã

fYcYQU²+ð:_eb^Q\ð_Vð2Y_dUSX^_\_WiäðF_\âð&!äð!))(+ðCâð!%ã#!

2UiUbðUdâðQ\â+ð¾8Q^TReSXðTUbð=Y[b_c[_`YU²+ðF52ðFUb\QWðDUSX^Y[äð2Ub\Y^ð!)((äð#âð1eV\QWU

2YddUb\UðUdðQ\â+ð¾=UccTQdU^UbVQcce^Wðe^TðãfUbQbRUYde^Wð]YdðTU]ð@3³+ð6bQ^jYcðFUb\QWð!))#

2Ydd^Ubäð3â+ð ¾9^ãcYdeð=Y[b_c[_`YU*ð5Y^ð^UeUcðFUbVQXbU^ð jebð?^ã\Y^Uð2UcdY]]e^WðTUbð 2Y_]QccUð RUYð ;e\dYfYUã

be^Wc`b_jUccU^³+ðE^YfUbcYdydð8Q^^_fUbäð4YccUbdQdY_^ð!))$

2Ydd^Ubäð3âðUdðQ\â+ð¾9^ãcYdeð=YSb_cS_`iðV_bð?^ã\Y^Uð4UdUb]Y^QdY_^ð_Vð2Y_]Qcc³+ð2Y_dUSX^_\_WiðQ^Tð2Y_U^WY^UUã

bY^W+ðF_\âð& ð>_âð!äð!))(+ðCâð"$ã#%

2_S[äð8â+ð¾1ed_]QdYcSXUð;\QccYVY[QdY_^²+ðFQ^TU^X_US[ðe^TðBe`bUSXdð!)'$äðCâð"% ðVVâ

4Qbji^[YUgYSjäð8âðUdðQ\â+ð¾=UQcebU]U^dð_Vð1`_`d_cYc²+ð1TfQ^SUcðY^ð2Y_SXU]YSQ\ð5^WY^UUbY^Wá2Y_dUSX^_\_Wi+

F_\âð&"äðC`bY^WUbð!))(

4YU[]Q^^äð8âðUdðQ\â+ðð¾7be^T\QWU^ðe^Tð@bQhYcðTUbð2Y_dUSX^_\_WYU²+ð7ecdQfð6YcSXUbðFUb\QWð!))"

4bU]U\äð 2âð 2âð 1âð Udð Q\â+ð ¾?`dYcSXUð CU^c_bU^ð V�bð TYUð 2Y_`b_jU�ã;_^db_\\U²+ð 3XU]YUã9^WU^YUebãDUSX^Y[ð &$ä

!))"+ðCâð%! ã%!'

6bUbYSXcð:âã7â+ð¾5^dgYS[\e^Wðf_^ð2Y\TfUbQbRUYde^Wcb_edY^U^ðV�bðTYUð9^cYde]Y[b_c[_`YUðRUYð=Y[b__bWQ^Yc]U^²+

4Y`\_]QbRUYdäðE^YfUbcYdydð8Q^^_fUbð!))'

7Ub\QSXäð4â+ð¾4Qcð<YSXd]Y[b_c[_`²+ð7U_bWðDXYU]UðFUb\QWð!)(%äð"âð1eV\QWU

7�[Uäð7â+ð¾=_TUb^Uð=UdX_TU^ðTUbð<YSXd]Y[b_c[_`YU³+ð6bQ^S[Xð!)((

8QRUbyS[Ubäð@â+ð¾@bQhYcðTUbð4YWYdQ\U^ð2Y\TfUbQbRUYde^Wðe^Tð=ecdUbUb[U^^e^W³+ð8Q^cUbðFUb\QWð!))%

8y^cU\ðUdðQ\â+ð¾@XicY[*ð5\U[dbYjYdydäð?`dY[äðBQe]ðe^TðJUYd³+ðC`U[dbe]ð1[QTU]YcSXUbðFUb\QWð!))#
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8�^Ubcäð=â+ð ¾5Y^V\eccðW\i[_\idYcSXUbðe^Tð `b_dU_\idYcSXUbð5^ji]UðQeVðTYUð1^dYdXb_]RY^ð 999ã1[dYfYdydð UY^Ubð bUã

[_]RY^Q^dU^ðCyeWUb[e\deb²+ð4Y`\_]QbRUYdäðE^YfUbcYdydð8Q^^_fUbð!))&

:QS_Rc_^äð=â4â+ð¾@b_WbQ]]UTð3U\\ð4UQdXðY^ð1^Y]Q\ð4UfU\_`]U^d²+ð3U\\+ðF_\âð((äð!))'äðCâð#$'ã#%$

:QWWYäð2âðUdðQ\â+ð¾1ðAeQ^dYdQdYfUð=YSb_cS_`UðV_bð9]QWUð3id_]Udbi³+ð@b_SUUTY^Wcð_VðC@95+ðF_\âð!$$(+ð3Q]UbQ

Q^Tð9^`edðCSQ^^UbðCicdU]c+ðCâð()ã)'

:_UbYcäð ;â+ð ¾?bdcQeVWU\�cdUð E^dUbceSXe^Wð f_^ð Cd_VVdbQ^c`_bd`b_jUccU^ð �RUbð V\eYTUð @XQcU^WbU^jU^ð ]YddU\c

\QcUbY^TejYUbdUbð6\e_bUcjU^j³+ð4YccUbdQdY_^äðE^YfUbcYdydð8Q^^_fUbð!)))

;QY^[Qäð2â+ð¾GYUð]Yccdðe^TðcdUeUbdð]Q^ð]YdðTU]ð@3ð/³+ð6bQ^jYcðFUb\QWð!))'

;Ydd\Ubäð:âðUdðQ\â+ð¾=Y^Y]e]ð5bb_bðDXbUcX_\TY^W³+ð@QddUb^ðBUS_W^YdY_^+ðF_\ð!)äð>_âð!äð!)(&+ðCâð$!ã$'

;_^cdQ^dY^_fäð ;âð Udð Q\â+ð ¾BUQ\ãdY]Uð RY_]QccãS_^SU^dbQdY_^ð ]_^Yd_bY^Wð Y^ð Q^Y]Q\ãSU\\ð Se\debUc²+ð DYRdUSXä

F_\â!"äð5\cUfYUbð!))$

;ebYdQäð Dâð Udð Q\â+ð ¾=QhY]e]ð<Y[U\YX__Tð DXbUcX_\TY^Wcð2QcUTð?^ð@_`e\QdY_^ð=YhdebUð=_TU\c³+ð @QddUb^ð BUã

S_W^YdY_^+ðF_\âð"%äð>_âð! äð!))"+ðCâð!"#!ã!"$ 

<YUTd[Uäð3âã5ðUdðQ\â+ð¾GYccU^cRQcYUbdUð2Y\TfUbQbRUYde^W³+ðC`bY^WUbð!)('

<_Qäð1â+ð¾E^dUbceSXe^Wð�RUbðTYUð1ecgYb[e^WðfUbcSXYUTU^Ubð@QbQ]UdUbðQeVðTYUð;e\dYfYUbe^Wðf_^ð38?ãDV' Bã

Cec`U^cY_^cjU\\U^ðY^ð2QdSXã;e\debU^ðe^Tð3XU]_cdQdU^²+ð4Y`\_]QbRUYdäðE^YfUbcYdydð8Q^^_fUbð!))'

<_TYcXäð8â+ðUdðQ\â+ð¾=_\U[e\QbUðJU\\RY_\_WYU²+ðGQ\dUbðTUð7beidUbðFUb\QWð!))&äð"âð1eV\QWU

=Qb_cUäðCâ*ð ¾2Y_`b_jUccQ^Q\idY[ð]Ydð jgUYTY]U^cY_^Q\Ubð6\e_bUcjU^jc`U[db_c[_`YU²+ð4YccUbdQdY_^äðE^YfUbcYdyd

8Q^^_fUbð!)))

=UY^Ubcäð=â+ð¾2Y_dUSX^_\_WYUðV�bð9^WU^YUebU*ð7be^T\QWU^ãFUbVQXbU^ã1eVWQRU^ã@Ubc`U[dYfU^³+ðFYUgUWð!)) 

=YSXU\äð ;â+ð ¾4YUð 7be^Tj�WUð TUbð DXU_bYUð TUcð =Y[b_c[_`c²+ð GYccU^cSXQVd\YSXUð FUb\QWcWUcU\\cSXQVdð !)(!ä

#âð1eV\QWU

>YU]Q^^äð8â+ð¾@QddUb^ð1^Q\icYcðQ^TðE^TUbcdQ^TY^W³+ð"^Tð5TYdY_^+ðC`bY^WUbð!)()

?dceäð>â+ð¾1ðDXbUcX_\TðCU\USdY_^ð=UdX_Tð6b_]ð7bQiã<UfU\ð8Ycd_WbQ]c³+ð9555ðDbQ^cQSdY_^cð_^ðCicdU]cäð=Q^ä

1^Tð3iRUb^UdYSc+ðF_\âðC=3ã)äð>_âð!äð!)')+ðCâð&"ã&&
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@QbfY^äð 2âð Udð Q\â+ð ¾DU\U`bUcU^SUð V_bð 9^ãcYdeð=YSb_cS_`i³+ð 9555ð @b_SUUTâð _Vð dXUð 9^dUb^QdY_^Q\ð 3_^VUbU^SUð _^

=e\dY]UTYQð3_]`edY^WðêðCicdU]c+ð!))&äðCâð$(!ã$('

@XQVVäð8â:â+ð¾9^TecdbYU\\ð^edjRQbUð=Y[b__bWQ^Yc]U^²+ðC`U[dbe]ðTUbðGYccU^cSXQVdð!!äð!)(!

@\edQäð=â+ð¾1TfQ^SUTð<YWXdð=YSb_cS_`iðF_\âð!ã#³+ð5\cUfYUbð!)((

@_^cäð=â>âðUdðQ\â+ð¾=_b`X_\_WYSQ\ð3XQbQSdUbYjQdY_^ð_VðIUQcdðRið9]QWUð1^Q\icYc³+ð2Y_dUSX^_\_WiðQ^Tð2Y_U^WYã

^UUbY^W+ð:_X^ðGY\UiðQ^TðC_^c+ðF_\âð$"äð!))#+ðCâð!#%"ã!#%)

@_^cäð=â>âð Udð Q\â+ð ¾CdeTið_VðCQSSXQb_]iSUcð SUbUfYcYQUðIUQcdð3U\\cðRið6YU\Tð 6\_gð6bQSdY_^QdY_^ð Q^Tð 9]QWU

1^Q\icYc+ðCU`QbQdY_^ðCSYU^SUðQ^TðDUSX^_\_WiäðF_\âð#"ðè)çäð!))'äðCâð!$''ã!$)"

Beccäð:â3â+ð³4YWYdQ\ð9]QWUð@b_SUccY^W³+ð3B3ð@bUccð!))"

CSXQ`Ubäð :â+ð ¾@b_jUcc�RUbgQSXe^Wð ]Ydð 8Y\VUð f_^ð 9^cYde]Y[b_c[_`YU²+ð 4Y`\_]QbRUYdäð E^YfUbcYdydð 8Q^^_fUb

!)))

CSXU`Ubäð Dâ+ð ¾=Ucce^Wð jU\\Y^dUb^Ubð e^Tð jU\\UhdUb^Ubð @QbQ]UdUbð jebð 6Ub]U^dQdY_^c[_^db_\\U²+ð 4YccUbdQdY_^ä

E^YfUbcYdydð8Q^^_fUbð!)(%

CSX\UWU\äð8â7â+ð¾1\\WU]UY^Uð=Y[b_RY_\_WYU²+ð7U_bWðDXYU]Uð!))"

CSX\yWUbðUdðQ\â+ð¾CdeTYUcð_^ð=Q]]Q\YQ^ðSU\\ðWb_gdXðY^ðcec`U^cY_^ðSe\debU²+ð1TfQ^SUcðY^ð1^Y]Q\ð3U\\ð2Y_\_Wi

Q^TðDUSX^_\_WiðV_bð2Y_`b_SUccUcäð!)()+ðCâð#(&ã#)&

CSX^UYTUbäð ;â+ð ¾9^ãcYdeð=Y[b_c[_`YU*ð 5^dgYS[\e^Wð e^Tð 5Y^cQdjð UY^Ucð 1eV\YSXdã6\e_bUcjU^jð CU^c_bcð jebð 2Uã

cdY]]e^WðTUbðJU\\[_^jU^dbQdY_^ðY^ð2Y_`b_jUccU^³+ð4YccUbdQdY_^äðE^YfUbcYdydð8Q^^_fUbð!))%

CSX_\jäðDâ:â+ð¾5Y^ð4U`dXðVb_]ð6_SecðFUbVQXbU^ðjebð?^ã\Y^Uð2UcdY]]e^WðTUbðJU\\[_^jU^dbQdY_^ðRUYð6Ub]U^dQdYã

_^c`b_jUccU^³+ð4YccUbdQdY_^äðE^YfUbcYdydð8UYTU\RUbWð!))%

CY^WXäðBâ@âðUdðQ\â+ð²1`_`d_cYcðQ^TðYdcðS_^db_\ðY^ðSU\\ðSe\debUðcicdU]c²+ð3id_dUSX^_\_Wið"#äð!))'+ðCâð('ã)#

CY^WXäðBâ@âðUdðQ\â+ð¾3U\\ð4UQdXðY^ð2Y_bUQSd_bc*ð1ðB_\UðV_bð1`_`d_cYc³+ð2Y_dUSX^_\_WiðQ^Tð2Y_U^WY^UUbY^W+ðF_\â

$$äð!))$+Câ'" ã'"&

CeXbäð8â+ð¾9^ãcYdeð=Y[b_c[_`c_^TUðe^Tð=UccfUbVQXbU^³+ð@QdU^dcSXbYVdð45ð$ ð#"ð  "ð3"äð""â %â!))'
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CeXbäð8â+ð¾9^ãcYdeð=Y[b_c[_`c_^TUðV�bðTYUð@QbdY[U\]UccdUSX^Y[³+ð?VVU^\UWe^WccSXbYVdð45ðð !)'ðð "&ð%!(ð1!ä

?VVU^\UWe^WcdQW*ð $âð "âð!)))

DXYUcUbäð=â+ð¾@3ãCSX^YddcdU\\U^³+ð6bQ^jYcðFUb\QWð!))#

FUSXdã<YVcXYdjäðCâð Udð Q\â+ð ¾2Y_dUSX^_\_WYSQ\ð 1``\YSQdY_^cð _Vð 9]QWUð1^Q\icYc*ð @bUcU^dð Q^Tð 6edebUð@b_c`USdc³+

:_eb^Q\ð_Vð2Y_dUSX^_\_Wi+ðF_\âð"#äð!))"+ðCâð!ã!(

GUcdUb[Q]`äð 4â*ð ¾?`dY]YUbe^Wð f_^ð Y^dUb`bUdYUbRQbU^ð =Ub[]Q\ccydjU^ð jebð ;\QccYVY[QdY_^ð f_^ð JU\\RY\TUb^²+

4Y`\_]QbRUYdäðE^YfUbcYdydð8Q^^_fUbð!))"

GXUQ\cäð1â5â+ð¾2Y_\_Wið_VðdXUð3U\\ð3iS\UðY^ðIUQcdc²+ðDXUðIUQcdcäð1SQTU]YSð@bUccð9^Sâ+ðF_\âð!äð!)('

GYUbjRQäð1âðUdðQ\â+ð¾1TXUcY_^ð_Vð=Q]]Q\YQ^ð3U\\cðd_ðQðBUS_]RY^Q^dð1ddQSX]U^dð6QSd_bäð342áB74äð1^Q\ijUT

Rið9]QWUð1^Q\icYc³+ð2Y_dUSX^_\_WiðQ^Tð2Y_U^WY^UUbY^W+ð:_X^ðGY\UiðQ^TðC_^c+ðF_\âð$&äð!))%+ðCâð!(%ã!)#

GY\[Y^c_^ðUdðQ\â+ð¾4YWYdQ\ð9]QWUð1^Q\icYcð_Vð=YSb_RUc³+ðGY\UiðêðC_^cð!))(

Geäð;âðUdðQ\â+ð¾<YfUð3U\\ð9]QWUðCUW]U^dQdY_^³+ð9555ðDbQ^cQSdY_^cð_^ð2Y_]UTYSQ\ð5^WY^UUbY^W+ðF_\âð$"ð>_âð!ä

!))%+ðCâð!ã!"

Geäð 3âð Udð Q\â+ð ¾=e\dYãDbUcX_\Tð 4Y]U^cY_^ð FU[d_bð V_bð DUhdebUð 1^Q\icYcð Q^Tð Ydcð 1``\YSQdY_^ð d_ð <YfUbð DYcceU

3\QccYVYSQdY_^³+ð@QddUb^ðBUS_W^YdY_^ðF_\âð"&äð>_âð!äð!))#+ðCâð!#'ã!$$

Gi\\YUäð1â8âðUdðQ\â+ð¾3U\\ð4UQdX*ðDXUðCYW^YVYSQ^SUð_Vð1`_`d_cYc²+ð9^dUb^QdY_^Q\ðBUfYUgð_Vð3id_dUSX^_\_Wi+ðF_\â

&(äð!)( +ðCâð"%!ã# &

JQ\Ugc[Yäð;â*ð¾5^dgYS[\e^WðUY^Ucð2Y\TQ^Q\icUãCicdU]cðjebð_^ã\Y^Uð3XQbQ[dUbYcYUbe^Wðf_^ð8UVUcec`U^cY_^U^³

F49ðFUb\QWð!))%äðBUYXUð!'*ðð2Y_dUSX^Y[äð>bâð!"'

JQ\Ugc[Yäð;ðUdð Q\â*ð¾=_b`X_\_WYSQ\ð1^Q\icYcð_VðIUQcdð3U\\cðEcY^WðQ^ð1ed_]QdUTð 9]QWUð@b_SUccY^WðCicdU]³+

:_eb^Q\ð_Vð2Y_dUSX^_\_WiðF_\âð$(äð!))&+ðCâð$#ã$)
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& 1^XQ^W
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B JU\\RY\T
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D FUbT�^^e^WcbQdU
dB, g 7bQegUbdðY]ðJU\\RY\T
g =Ydd\UbUbð7bQegUbdðY]ðJU\\RY\T

maxmin,g =QhY]Q\Ubðe^Tð]Y^Y]Q\Ubð7bQegUbdðY]ðJU\\RY\T
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0
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t
N JU\\jQX\ðje]ðJUYd`e^[dðd

ϕP 1eVdbUdU^cgQXbcSXUY^\YSX[UYdðUY^Ubð;\QccUðϕ
p(dB) GQXbcSXUY^\YSX[UYdcfUbdUY\e^WðTUbð7bQegUbdUðTUcðJU\\RY\TUc
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