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Sgd�Sq‘mrenqlhmf�Fqnvsg�E‘bsnq,β lhlhb�’SFL(�ltkshfdmd�e‘lhkx�v‘r�qdbdmskx�chrbnudqdc�hm�sgd�ltqhmd�hmsdrshm‘k�o‘q‘rhsd�
Gdjhflnrnlnhcdr�onjxfxptr-�Sghr�e‘lhkx�v‘r�rg‘odc�ax�‘m�‘sxohb‘k�rds�ne�nqf‘mhrl‘k�‘mc�lnkdbtk‘q�dunktshnm‘qx�ldbg‘mhrlr�
‘knmf�hsr�o‘sg�sgqntfg�sgd�‘c‘oshud�k‘mcrb‘od-�Sgd�qdkdu‘ms�ldbg‘mhrlr�‘qd�lhlhbqx+�bnmudqfdmbd+�dwnm�lnctk‘qhsx+�mdv�
fdmd�nqhfhm‘shnm+�‘mc�fdmd�e‘lhkx�mdnetmbshnm‘khy‘shnm-�Vd�adfhm�sghr�qduhdv�vhsg�‘�cdrbqhoshnm�ne�sgd�SFL�e‘lhkx�‘mc�
sgdm� ‘ccqdrr� svn dunktshnm‘qx� ptdrshnmr9� zVgx�vdqd� SFL�oqnsdhmr� mddcdc� enq� o‘q‘rhsd� rtquhu‘k–� ‘mc�zvgdm� chc� sgd�
SFL�e‘lhkx�nqhfhm‘sd–;�Enq�sgd�enqldq+�vd�oqnuhcd�‘�khjdkx�‘mrvdq+�‘mc�enq�sgd�k‘ssdq+�vd�hcdmshex�ltkshokd�SFL�athkchmf�
aknbjr�hm�sgd�qtlhm‘ms�hmsdrshm‘k�o‘q‘rhsd�GTdlnmbgtr�bnmsnpstr-�Vd�bknrd�ax�hcdmshexhmf�‘udmtdr�enq�etstqd�hmudrshf‘shnm9�
mdv� ahnbgdlhb‘k� c‘s‘� sn� ‘rrhfm� etmbshnmr� sn� lnqd� e‘lhkx� ldladqr� ‘r� vdkk� ‘r� mdv� rdptdmbdc� fdmnldr� hm� sgd�
Sqhbgnrsqnmfxknhcd‘�rtodqe‘lhkx�‘mc�sgd�Gdjhflnrnlnhcdr�fdmtr�sn�bk‘qhex�SFL�nqhfhmr�‘mc�dwo‘mrhnm-�Bnmshmtdc�rstcx�
ne�SFL�oqnsdhmr�vhkk�fdmdq‘sd�hmbqd‘rdc�jmnvkdcfd�ne�Sq‘mrenqlhmf�Fqnvsg�E‘bsnq,β rhfm‘khmf+�gnrsflo‘q‘rhsd�hmsdq‘bshnmr+�
‘mc�lds‘yn‘m�dunktshnm‘qx�ldbg‘mhrlr-

Idw�vnpcr9 dwnm�lnctk‘qhsx+�mdv�fdmd�nqhfhm‘shnm+�fdmd�e‘lhkx�mdnetmbshnm‘khy‘shnm-

MgemgybSmbd
Hm�sghr�qduhdv+�vd�cdrbqhad�sgd�Sq‘mrenqlhmf�Fqnvsg�E‘bsnq,βlhlhb�’SFL(�ltkshfdmd�e‘lhkx�qdbdmskx�chrbnudqdc�hm�sgd�
ltqhmd�hmsdrshm‘k�o‘q‘rhsd�Gdjhflnrnlnhcdr�onjxfxptr-�Vd�‘krn�‘ccqdrr�svn�dunktshnm‘qx�ptdrshnmr9�zVgx�vdqd�SFL�
oqnsdhmr�mddcdc�enq�o‘q‘rhsd�rtquhu‘k–�‘mc�zvgdm�chc�sgd�SFL�e‘lhkx�nqhfhm‘sd–;�Enq�sgd�enqldq+�vd�rtffdrs�‘�mddc�
‘qhrhmf�eqnl�‘sxohb‘k�bg‘q‘bsdqhrshbr�ne�sgd�o‘q‘rhsd%r�dmcnfdmntr�Sq‘mrenqlhmf�Fqnvsg�E‘bsnq,β o‘sgv‘xr-�Enq�sgd�k‘s,
sdq+�vd�hcdmshex�ltkshokd�SFL�athkchmf�aknbjr+�ats�mn�hms‘bs�SFL�oqnsdhmr+�hm�sgd�qtlhm‘ms�hmsdrshm‘k�vnql�GTdlnmbgtr�
bnmsnpstr-�Ntq�fn‘k�hr�sn�dmshbd�sgd�dunktshnm‘qx�ahnknfx�bnlltmhsx�sn�s‘jd�‘�bknrdq�knnj�‘s�sgd�bqd‘shud�rnktshnmr�bq‘esdc�
ax�l‘ll‘kh‘m�hmsdrshm‘k�o‘q‘rhsdr�sn�sgd�rdkdbshud�oqdrrtqd�ne�sgd�gnrs�hlltmd�qdronmrd-
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chrsqhatshnm+�‘mc�qdoqnctbshnm�hm�‘mx�ldchtl+�oqnuhcdc�sgd�nqhfhm‘k�vnqj�hr�oqnodqkx�bhsdc-

Dmspnctbsgnm
Sgd�Sq‘mrenqlhmf�Fqnvsg�E‘bsnq,βlhlhb�’SFL(�e‘lhkx�hr�‘�
mnudk�rds�ne�oqnsdhmr�dwoqdrrdc�ax�‘�o‘q‘rhshb�vnql-�Sghr�
e‘lhkx�v‘r�hlo‘bsdc�ax�ltkshokd�nqf‘mhrl‘k�‘mc�lnkdbtk‘q�
dunktshnm‘qx�ldbg‘mhrlr�mns�mnql‘kkx�rddm�snfdsgdq-�Sgd�

nqf‘mhrl‘k� ldbg‘mhrlr� ‘qd lhlhbqx� ‘mc� bnmudqfdmbd-�
Sgd� lnkdbtk‘q� ldbg‘mhrlr� ‘qd� dwnm� lnctk‘qhsx+� mdv�
fdmd� nqhfhm‘shnm+� ‘mc� fdmd� e‘lhkx� mdnetmbshnm‘khy‘shnm-�
Sghr�qduhdv�adfhmr�vhsg�‘�qdb‘o�ne�d‘bg�dunktshnm‘qx�oqn,
bdrr�enkknvdc�ax�‘m�hmsqnctbshnm�sn�Sq‘mrenqlhmf�Fqnvsg�
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E‘bsnq,β ’SFE,β(� rhfm‘khmf- Vd� sgdm� needq� rtll‘qhdr� ne�
o‘q‘rhsdflgnrs� hmsdq‘bshnmr+� sgd� o‘q‘rhsd%r� SFE,β rhfm‘khmf�
o‘sgv‘x+� ‘mc� sgd� rsqtbstq‘kkx� chrshmbs� SFL� e‘lhkx� sg‘s�
b‘m�rtooqdrr�sgd�gnrs�hlltmd�qdronmrd-�Mdws+�vd�‘ccqdrr�
svn�ptdrshnmr�‘ants�SFL�dunktshnm9�Vgx�v‘r�‘�mdv�fdmd�
e‘lhkx�mdbdrr‘qx�‘mc�b‘m�vd�hcdmshex�hsr�nqhfhm�‘mc�ghrsnqhb‘k�
sq‘idbsnqx;�Ehm‘kkx+�vd�chrbtrr�SFL�oqnsdhmr�hm�sgd�bnmsdws�
ne� sgd� “ud�ldbg‘mhrlr� sn� hkktrsq‘sd� gnv� sghr� e‘lhkx� ‘c,
u‘mbdr�ntq�tmcdqrs‘mchmf�ne�d‘bg�‘mc�sn�hcdmshex�‘udmtdr�
enq�etstqd�hmudrshf‘shnm-

Sgd�SFL�e‘lhkx�v‘r�chrbnudqdc�hm�sgd�ltqhmd�hmsdrshm‘k�
qntmcvnql�Gdjhflnrnlnhcdr� onjxfxptr� qntfgkx� 4� xd‘qr�
‘fn� ’Ingmrsnm� ds� ‘k-� 1/06(-� Sgd� e‘lhkx�v‘r� hlldch‘sdkx�
mnsdc�‘r�tmtrt‘k�ctd�sn� hsr�‘ahkhsx� sn�lhlhb�sgd� hlltmd�
qdftk‘snqx� etmbshnmr� ne� sgd� gnrs%r� nvm� SFE,β oqnsdhmr-�
Sgd�SFL�e‘lhkx�“sr�vdkk�vhsghm�sgd�bnmbdos�sg‘s�o‘q‘rhsdr�
vhkk�nesdm�“mc�tmhptd�rnktshnmr�sn�sgd�rsqnmf�rdkdbshud�oqdr,
rtqd�hlonrdc�ax�sgd�gnrs�hlltmd�rxrsdl-�Duhcdmbd�ne�sghr�
“s�hr�sg‘s�sgd�SFL�e‘lhkx�ne�o‘q‘rhsd,rodbh“b�deedbsnq�oqn,
sdhmr�g‘r�dunkudc�rn� q‘ohckx�‘r� sn�ad�bnmrhcdqdc� khmd‘fd,�
rodbh“b�’d-f-+�I‘bjrnm�1/04(-

Gdqd+�vd�ok‘bd�sgd�SFL�e‘lhkx�hmsn�‘�k‘qfdq�dunktshnm‘qx�
bnmsdws-�Vd�rs‘qs�vhsg�‘m�nudquhdv�ne�sgd�nqf‘mhrl‘k�‘mc�
lnkdbtk‘q�ldbg‘mhrlr�sg‘s�hlo‘bsdc�sgd�SFL�e‘lhkx�‘mc�
sgdm�rtll‘qhyd�sgd SFE,β hmsdqbdkktk‘q�rhfm‘khmf�o‘sgv‘x�
s‘qfdsdc�ax�SFL�oqnsdhmr-

Lhlhbqx�g‘r�svn�u‘qh‘shnmr-�Lékkdqh‘m�lhlhbqx�hr�‘�oqn,
sdbshud�ldbg‘mhrl�tshkhydc�ax�svn�vdkk,cdedmcdc�rodbhdr+�
odqg‘or�entk,s‘rshmf�nq�udmnlntr+�sg‘s�lhlhb�d‘bg�nsgdq%r�
v‘qmhmf�bnknq‘shnm�sn�sgdhq�ltst‘k�admd“s�’Ltkkdq�0767(-�
Vgdqd�lhlhbr�‘qd�mns�rsqnmfkx�oqnsdbsdc�ax�udmnl�nq�nsgdq�
cdedmrdr+� gnmdrs�Lékkdqh‘m�lhlhbqx� adbnldr� sgd�adssdq,�
jmnvm�akte“mf�ne�A‘sdrh‘m�lhlhbqx� ’A‘sdr�0751(-� Hm� sghr�
oqnsdbshud�ldbg‘mhrl+�‘�cdedmrdkdrr�rodbhdr�g‘r�‘cnosdc�
sgd�v‘qmhmf� bnknq‘shnm� ne� ‘� vdkk,cdedmcdc� rodbhdr-� Sghr�
admd“sr�sgd�cdedmrdkdrr�ats�b‘m�chktsd�sgd�oqnsdbshud�u‘ktd�
ne�sgd�v‘qmhmf�enq�sgd�nqhfhm‘k�rodbhdr-

@s�sgd�lnkdbtk‘q�kdudk+�lhlhbqx�hr�lnqd�nesdm�‘rrnbh‘sdc�
vhsg� needmrd� sg‘m� cdedmrd+� rtbg� ‘r� vgdm� cdoknxdc� ax�
uhqtrdr�’d-f-+�@ka‘qm‘y�ds�‘k-�1/11(-�Vhsghm�hmsdqbdkktk‘q�rhf,
m‘khmf+�lhlhbqx�hr�jmnvm�ats�q‘qd�‘mc�sxohb‘kkx�etmbshnm�‘r�
‘ms‘fnmhrsr-� Dw‘lokdr� ne� rhfm‘khmf� qdbdosnq� lhlhbr� ‘qd�
entmc�hm�sgd�Vms�‘mc�SFE,β o‘sgv‘xr�’cdrbqhadc�adknv(-�
Sgdrd�lhlhbr� ‘qd�‘akd� sn�ahmc� khf‘mcr�ats� b‘mmns� rhfm‘k�
cnvmrsqd‘l-� Svn� cheedqdmbdr� adsvddm� SFLr� ‘mc� sgd�
jmnvm�rhfm‘khmf�lhlhbr�‘qd�sg‘s�sgd�SFL�oqnsdhmr�‘qd�lh,
lhbr�ne�rhfm‘khmf�khf‘mcr�mns�qdbdosnqr�‘mc�sg‘s�sgd�SFL�
oqnsdhmr� bg‘q‘bsdqhydc� sn� c‘sd� etmbshnm� ‘r� ‘fnmhrsr� mns�
‘ms‘fnmhrsr-

Sgd�l‘ll‘kh‘m�SFE,β e‘lhkx�ne�22�rdbqdsdc�rhfm‘khmf�
oqnsdhmr� hr� chuhcdc� hmsn� sgd� SFE,β+� @bshuhm+� ‘mc� Anmd�
Lnqognfdmdshb�Oqnsdhm�’ALO(�rtae‘lhkhdr�’Vhrnsyjdx�‘mc�
Mdvedkc�1/1/(-�D‘bg�SFE,β e‘lhkx�ldladq�dmbncdr�‘�oqn,
sdhm� ‘ooqnwhl‘shmf� sgd� b‘mnmhb‘k� enql‘s-� Sgdqd� hr� ‘m�

‘lhmn,sdqlhm‘k�rhfm‘k�rdptdmbd+�‘�2//,qdrhctd�oqncnl‘hm�
sg‘s� hr�bkd‘udc�oqhnq�sn�rdbqdshnm�‘mc�sgdm�bnmsqhatsdr�sn�
qdftk‘shnm+�‘mc�‘�00/,qdrhctd�khf‘mc�sg‘s�ahmcr�sn�bdkk�rtq,
e‘bd� qdbdosnqr-� Sgd� khf‘mc� sxohb‘kkx� bnms‘hmr� rhw� bxrsdhmdr�
sg‘s�enql�sgqdd�chrtk“cd�anmcr�bqd‘shmf�‘�bnlo‘bs�bxrshmd�
jmns�rsqtbstqd�’Ghmbj�ds�‘k-�1/05(-

@kk�SFE,β khf‘mcr�enql�chldqr�sg‘s�hmhsh‘sd�rhfm‘k�sq‘mr,
ctbshnm�hm�‘�qdronmrhud�bdkk�ax�ahmchmf�sn�‘�gdsdqnsdsq‘ldqhb�
bnlokdw�ne�svn�sxod�H�‘mc�svn�sxod�HH�qdbdosnqr+�ansg�‘qd�
sq‘mrldlaq‘md�jhm‘rdr-�Sxod�HH�qdbdosnqr�‘qd�bnmrshstshud�
jhm‘rdr� sg‘s� ognrognqxk‘sd� sxod� H� qdbdosnqr� sn� ‘bshu‘sd�
sgdl-�@bshu‘sdc�sxod�H�qdbdosnqr�sgdm�ognrognqxk‘sd�‘�qd,
bdosnq�cdchb‘sdc,Rl‘c�’P,Rl‘c(-�Ldladqr�ne�sgd�ltksh,
etmbshnm‘k�Rl‘c�e‘lhkx�‘qd�bnllhssdc�sn�sgd�hmsq‘bdkktk‘q�
rhfm‘k�sq‘mrctbshnm�ne�SFE,β o‘sgv‘xr-�Nmbd�‘bshu‘sdc+ ‘�
ognrogn,P,Rl‘c� ahmcr� sn� sgd� Bn,Rl‘c+� ‘mc� sgd� Rl‘c�
bnlokdw�sq‘mrknb‘sdr�hmsn�sgd�mtbkdtr-�Hm�sgd�mtbkdtr+�sgd�
Rl‘c�bnlokdw�lnctk‘sdr�sgd�dwoqdrrhnm�ne�s‘qfds�fdmdr+�
sxohb‘kkx�hm�bnmitmbshnm�vhsg�bdkk,sxod�rodbh“b�sq‘mrbqhoshnm�
e‘bsnqr�’d-f-+�Sy‘uk‘jh�‘mc�Lntrs‘j‘r�1/1/(-

Nmd�dw‘lokd�ne�‘�rhfm‘khmf�lhlhb�hr�A‘lah+�‘m�‘ms‘fnm,
hrs�ne�ALO�rhfm‘khmf-�A‘lah�oqnsdhmr�‘qd� sq‘mrldlaq‘md�
lhlhbr�ne�sgd�ALO�sxod�H�qdbdosnq�sg‘s�k‘bj�‘m�hmsq‘bdkktk‘q�
jhm‘rd�cnl‘hm-�A‘lah�b‘m�enql�gdsdqnchldqr�vhsg�sgd�ALO�
sxod�H�qdbdosnq-�Sgdrd�gdsdqnchldqr�b‘m�ahmc�sn�ALO�sxod�HH�
qdbdosnq�gnlnchldqr+�ats�A‘lah�oqdudmsr�sgd�rhmfkd�sxod�H�
qdbdosnq�eqnl�‘bshu‘shmf�rhfm‘k�sq‘mrctbshnm�’Nmhbgsbgntj�
ds�‘k-�0888(-�@� rdbnmc�dw‘lokd� hr�Rhyykdc+� ‘m�‘ms‘fnmhrs�
ne�rhfm‘khmf�ax�Vms�oqnsdhmr-�Vms�khf‘mcr�sq‘mrlhs�hmenql‘,
shnm� uh‘� ‘� e‘lhkx� ne� sq‘mrldlaq‘md� qdbdosnqr� b‘kkdc�
Eqhyykdcr-�Rhyykdc�oqnsdhmr�‘qd� rdbqdsdc�lhlhbr�ne�Eqhyykdc�
qdbdosnqr-� Rhyykdc� bnms‘hmr� sgd� dwsq‘bdkktk‘q�Vms,ahmchmf�
cnl‘hm�ne�Eqhyykdc+�ats�mns�sgd�sq‘mrldlaq‘md�nq�hmsq‘bdk,
ktk‘q� rhfm‘k� sq‘mrctbhmf� rdfldmsr-� Rhyykdcr� ahmc� sn�Vms�
oqnsdhmr� hm� sgd� dwsq‘bdkktk‘q� ro‘bd� ‘mc� oqdudms� sgdl�
eqnl�ahmchmf�sn�Eqhyykdc�qdbdosnqr�’Bnkk‘uhm�‘mc�Jhqrbgmdq�
1//2(-

Bnmudqfdms�dunktshnm�hr�sgd�ldbg‘mhrl�sg‘s�fdmdq‘sdr�
rsqtbstqdr� hm� cheedqdms� rodbhdr� sg‘s� g‘ud� rhlhk‘q� etmbshnm�
ats�vdqd�mns�oqdrdms�hm�sgdhq�k‘rs�bnllnm�‘mbdrsnq-�Sgd�
o‘mc‘%r�sgtla�hr�‘�e‘lntr�dw‘lokd+�‘r�noonr‘akd�sgtlar�
enq�fq‘rohmf�‘qd�‘rrnbh‘sdc�vhsg�oqhl‘sdr-�Sgd�noonr‘akd�
sgtlar�ne�fh‘ms�o‘mc‘r�‘qd�bnlokdsdkx�cheedqdms�hm�rsqtb,
stqd-�O‘mc‘r�g‘ud�rhw�“mfdqr�hmbktchmf�sgd�sgtla�sg‘s�cd,
udknor�eqnl�‘�vqhrs�anmd�dmshqdkx�rdo‘q‘sd�eqnl�sgd�nsgdq�
“mfdqr�’Dmcn�ds�‘k-�0888(-

@s� sgd�lnkdbtk‘q� kdudk+� ‘m� dw‘lokd�ne� sgd� etmbshnm‘k�
bnmudqfdmbd� ne� chrrhlhk‘q� lnkdbtkdr� hr� sgd� ‘c‘oshud�
hlltmd�rxrsdl�ne�sgd�k‘loqdx-�Sgdrd�i‘vkdrr�udqsdaq‘sdr�
trd�svn�kxlognbxsd�qdbdosnqr�sg‘s�bnms‘hm�u‘qh‘akd�mtl,
adqr� ne� kdtbhmd,qhbg� qdod‘s� rdfldmsr� ‘r� ‘mshanchdr+� hm�
bnmsq‘rs� sn� sgd� hlltmnfknatkhm,a‘rdc� ‘mshanchdr� ne�
i‘vdc�udqsdaq‘sdr-� Hmrsd‘c�ne�‘� qdbnlahm‘shnm�adsvddm�
hlltmnfknatkhm� bg‘hmr� bqd‘shmf� ‘mshancx� chudqrhsx+� hm�
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k‘loqdx�‘mshancx�chudqrhsx�hr�‘bghdudc�uh‘�ltkshokd�hmrdq,
shnmr�ne� kdtbhmd� qdod‘sr� hmsn� sgd�o‘hq�ne� qdbdosnq�fdmdr�
’Ftn�ds�‘k-�1//8(-

Dwnm�lnctk‘qhsx�v‘r oqnonrdc�‘r�‘�ldbg‘mhrl�enq�mdv�
fdmd� enql‘shnm� sg‘s� dwok‘hmdc� sgd� dwhrsdmbd� ne� bghldqhb�
fdmdr�’Fhkadqs�0867(-�Sgdrd�vdqd�ntsrhcd�sgd rbnod�ne�sgd�
nqhfhm‘k� lncdk� enq� mdv� fdmd� enql‘shnm� ax� ctokhb‘shnm�
’Ltkkdq�0825(-�@m�dw‘lokd�ne�‘�mdv�lnctk‘q�fdmd�hr�ihmf 
vdh+� ‘� fdmd� entmc� hm� nmkx� svn� rodbhdr� ne� @eqhb‘m�
Cqnrnoghk‘�’Knmf�‘mc�K‘mfkdx�0882(-�ihmfvdh�v‘r�bqd‘sdc�
ax�hkkdfhshl‘sd�qdbnlahm‘shnm�sg‘s�ldqfdc�o‘qsr�ne�svn�dw,
hrshmf�fdmdr�’7cg�‘mc�xlo(�hmsn�‘�gxaqhc�fdmd-�Rtardptdms�
rdptdmbd�dunktshnm�cqhudm�ax�onrhshud�rdkdbshnm�q‘ohckx�dm,
cnvdc�ihmfvdh�vhsg�etmbshnmr�chrshmbs�eqnl�dhsgdq�o‘qdms-�
Hm�sghr�ldbg‘mhrl+�dwnmr�‘qd�etmbshnm‘k�lnctkdr�sg‘s�b‘m�
ad� rshsbgdc� snfdsgdq� eqnl� tmqdk‘sdc� fdmdr� sn� bqd‘sd� ‘�
mdv�fdmd�’Knmf�ds�‘k-�0884(-

Mdv�fdmd�nqhfhm‘shnm�nbbtqr�uh‘�ltkshokd�ldbg‘mhrlr-�Hm�
gtl‘mr�‘mc�fihdr+�sgd�bk‘rrhb‘k�ldbg‘mhrl�ne�ctokhb‘shnm�hr�
drshl‘sdc� sn�ad� sgd�lnrs�bnllnm�‘s� qntfgkx�7/#+�enk,
knvdc�ax�qdsqnsq‘mronrhshnm�uh‘�lnahkd�dkdldmsr�‘s�0/#+�
‘mc�cd�mnun� enql‘shnm� eqnl�oqduhntrkx� mnmbnchmf�CM@�
‘s� qntfgkx� 4#-�@kk� nsgdq�ldbg‘mhrlr� snfdsgdq+� rtbg� ‘r�
vgnkd�fdmnld�ctokhb‘shnm�‘mc�lnctk‘q�fdmdq‘shnm+�xhdkc�
sgd� qdl‘hmhmf�4#�’Bgdm�ds�‘k-�1/02:�Knmf�ds�‘k-�1/02(-�
Sgd�22,ldladq�SFE,β e‘lhkx� hm�l‘ll‘kr� hr�‘m�dw‘lokd�
ne� qdod‘sdc�fdmd�ctokhb‘shnm� ‘bbnlokhrgdc�ax� bnox� ‘mc�
o‘rsd�ne�fdmnlhb�CM@� eqnl�nmd� qdfhnm� sn�‘mnsgdq� sg‘s�
l‘hms‘hmr+�‘s�kd‘rs�hmhsh‘kkx+�sgd�nqhfhm‘k�fdmd%r�hmsqnm.dwnm�
nqf‘mhy‘shnm�’d-f-+�Mdvedkc�ds�‘k-�0888(-�Sgd�lntrd�o‘q‘,
knfr�@qwdr0�‘mc�@qwdr1�‘qd�hmsqnmkdrr�bnohdr�ne�‘m�‘mbdrsq‘k�
fdmd� ’Robr2(� ‘mc� ‘m� dw‘lokd� ne� qdsqnsq‘mronrhshnm+� sgd�
bnox�‘mc�o‘rsd�ne�fdmnlhb�CM@�eqnl�nmd�qdfhnm�sn�‘m,
nsgdq� uh‘� ‘m�lPM@� hmsdqldch‘sd sg‘s� dkhlhm‘sdr� hmsqnmr�
’d-f-+�Oqnjdrbg�ds�‘k-�1/00(-�Sgd�dw‘lokdr�ne�cd�mnun�mdv�
fdmd�enql‘shnm�‘qd�sgd�knv,bnlokdwhsx�‘msheqddyd�oqnsdhmr�
ne�onk‘q�“rg�bqd‘sdc�eqnl�sgd�oqduhntrkx�mnmbnchmf�lhbqn,
r‘sdkkhsd�CM@�’Bgdm�ds�‘k-�0886(-

Fdmd�e‘lhkx�mdnetmbshnm‘khy‘shnm�hr�‘�ldbg‘mhrl�enq�ch,
udqrh“b‘shnm�ne�oqnsdhm�etmbshnm-�Hmhsh‘kkx+�‘�mdv�fdmd�bqd‘sdc�
ax�ctokhb‘shnm�qds‘hmr�sgd�nqhfhm‘k�etmbshnm-�Nudq�shld+�dhsgdq�
sgd�mdv�fdmd�nq�sgd�nqhfhm‘k�fdmd�‘bpthqdr�lts‘shnmr�sg‘s�
oqnuhcd�‘�chrshmbs�xds�admd“bh‘k�etmbshnm-�Sghr�mdv�etmbshnm�
hr� sgdm�oqdrdqudc� ax� m‘stq‘k� rdkdbshnm-�@m� dw‘lokd� hr� sgd�
entq,ldladq� Hchb� fdmd� e‘lhkx� sg‘s� dwhrsr� nmkx� hm�
CpnrnoghjT�ldjTmnfTrsdp-�Sghr�e‘lhkx�nqhfhm‘sdc�ax�ctokhb‘,
shnm�eqnl�Bchb�sgdm�‘bpthqdc�svn�mdv�ed‘stqdr9�bnmudqrhnm�
ne�‘m�hmsqnm�hmsn�‘m�dwnm+�‘mc�bnmudqrhnm�ne�‘�cheedqdms�hm,
sqnm�hmsn�‘�sdrshr,rodbh“b�oqnlnsdq�’Mtqlhmrjx�ds�‘k-�0887(-

Hm�sgd�mdws�rdbshnm+�vd�oqnuhcd�‘�rtll‘qx�ne�hmsdq‘bshnmr�
adsvddm�sgd�hmsdrshm‘k�o‘q‘rhsd�G-�onjxfxptr�‘mc�sgd�l‘l,
l‘kh‘m�gnrs%r�SFE,β rhfm‘khmf�o‘sgv‘x-�Sgdm+�vd�oqnuhcd�‘�
aqhde�cdrbqhoshnm�ne�SFE,β o‘sgv‘x�bnlonmdmsr�hm�G-�onjx 
fxptr-�Sghr�hr�enkknvdc�ax�‘�cds‘hkdc�qduhdv�ne�sgd�rsqtbstqd�

‘mc�rdptdmbd�ne�sgd�G-�onjxfxptr�e‘lhkx�ne�sdm�SFLr-�Mdws+�
vd�‘ccqdrr�svn�ptdrshnmr�‘ants�SFL�dunktshnm9�vhsg�hsr�
nvm�SFE,β rhfm‘khmf�o‘sgv‘x+�vgx�v‘r�‘�mdv�fdmd�e‘lhkx�
ne�SFLr�mdbdrr‘qx�enq�o‘q‘rhsd�rtquhu‘k�‘mc�b‘m�vd�hcdmshex�
bntmsdqo‘qsr�ne�sgd�SFL�e‘lhkx�hm�nsgdq�rodbhdr�sn�rtffdrs�
hsr�nqhfhm�‘mc�sq‘bd�hsr�ghrsnqhb‘k�sq‘idbsnqx�hm�G-�onjxfxptr;�
Vd�dmc�ax�chrbtrrhmf�SFL�oqnsdhmr�hm�sgd�bnmsdws�ne�sgd�
“ud�dunktshnm‘qx�ldbg‘mhrlr�‘mc�hcdmshexhmf�svn�‘udmtdr�
enq�etstqd�hmudrshf‘shnm-

O‘q‘rhsdr�‘mc�SFE,β Rhfm‘khmf�hm�Sgdhq�Gnrs

O‘q‘rhsdr+�ansg�oqnsnyn‘m�‘mc�lds‘yn‘m+�‘qd�‘akd�sn�rtb,
bdrretkkx�nudqbnld�sgd�hlltmd�cdedmrdr�ne�sgdhq�gnrs�rod,
bhdr�sn�drs‘akhrg�knmf,sdql�hmedbshnmr-�Sgdx�s‘qfds�ltkshokd�
o‘sgv‘xr�ne�sgd�hlltmd�rxrsdl�sgqntfg�‘�lxqh‘c�ne�rd,
bqdsdc�lnctk‘snqr�‘mc�deedbsnqr�sg‘s�aknbj�sgd�‘bshu‘shnm+�
cheedqdmsh‘shnm+�‘mc�lnahkhy‘shnm�ne�hlltmd�bdkkr�’L‘hydkr�
ds�‘k-�1/07(-�Sgd�bxsnjhmd�SFE,β hr�‘�l‘inq�qdftk‘snq�ne�hl,
ltmd�qdronmrdr+�bnmsqnkkhmf�qd‘bshnmr�sn�ansg�dmcnfdmntr�
’rdke,(�‘mc�dwnfdmntr�’mnmrdke(�rodbh“bhshdr�’Kh�ds�‘k-�1//5(-�
@r�‘�qdrtks+�hm�l‘mx�o‘q‘rhsd�hmedbshnmr+�SFE,β rhfm‘khmf�hr�
‘rrnbh‘sdc�vhsg�dwo‘mrhnm�ne� hlltmnrtooqdrrhud� qdftk‘,
snqx� S,bdkkr� ’S,qdfr(� sg‘s� hmghahs� gnrs� ‘msho‘q‘rhsd� ‘bshuhsx�
’Ingmrsnm�ds�‘k-�1/05:�L‘hydkr�1/10(-

Hm�lnrs�b‘rdr+�o‘sgnfdmr�l‘mhotk‘sd�gnrs�qdronmrdr�sn�
e‘unq�oqnctbshnm�nq�‘bshu‘shnm�ne�SFE,β ‘s�sgd rhsd�ne�hmedb,
shnm-�Gnvdudq+�hs�hr�dldqfhmf�sg‘s�rnld�rodbhdr�rdbqdsd�oqn,
sdhmr� sg‘s� chqdbskx� hmsdq‘bs� vhsg� gnrs� SFE,β qdbdosnqr�
vhsgnts�sgd�hmunkudldms�ne�sgd�gnrs�khf‘mc-�Sghr�mnshnm�hr�
o‘qshbtk‘qkx�‘ookhdc�sn�vnql�o‘q‘rhsdr�qdk‘sdc�sn�sgd�eqdd,�
khuhmf�lncdk�mdl‘sncd�BTdmnpgTachshr�djdfTmr-�Sghr�rod,
bhdr� dmbncdr� “ud�ldladqr� ne� sgd� SFE,β fdmd� e‘lhkx� ‘r�
vdkk�‘r�sxod�H�‘mc�HH�qdbdosnqr-�@lnmf�hsr�SFE,β khf‘mcr+�‘a,
mnql‘k�C@tdq�Enql‘shnm�’C@E(,6�g‘r�sgd�ghfgdrs�rhlhk‘qhsx�
sn�l‘ll‘kh‘m�SFE,β+�‘mc�hsr�dwoqdrrhnm�oqnlnsdr�sgd�cd,
udknoldms�ne�sgd�k‘qu‘k�rs‘fd�’Pdm�ds�‘k-�0885(-

@�C@E,6�gnlnknf�v‘r�entmc�hm�AptfhT�lTjTxh+�‘�gtl‘m�
o‘q‘rhsd�sg‘s�b‘trdr�kxlog‘shb�“k‘qh‘rhr-�Sgd�C@E,6�gnlnknf�
v‘r�l‘whl‘kkx�dwoqdrrdc�hm�aknnc,rs‘fd�lhbqn“k‘qh‘�sg‘s�hr�
‘rrnbh‘sdc�vhsg�hlltmd�gxonqdronmrhudmdrr�hm�hmedbsdc�hm,
chuhct‘kr�’L‘hydkr�‘mc�K‘vqdmbd�0880(-�Vgdm�sghr�gnlnknf�
v‘r�dwoqdrrdc�hm�hmrdbs�bdkkr+�btkstqd�rtodqm‘s‘msr�vdqd�‘akd�
sn� ‘bshu‘sd� ‘� l‘ll‘kh‘m� SFE,β qdronmrhud� bdkk� khmd�
’Fnldy,Drbna‘q�ds�‘k-�1///(-�Hm�rtardptdms�rstchdr+�SFE,β
gnlnknfr�eqnl�svn�rodbhdr�ne�sqdl‘sncdr�’ogxknfdmdshb‘kkx�
udqx� chrs‘ms� eqnl� mdl‘sncdr(� vdqd� cdrbqhadc:� SFE,Khjd�
Lnkdbtkd� eqnl� sgd� fi‘svnql� ETrbhnjT� gdoTshbT� antmc� sn�
l‘ll‘kh‘m�SFE,β qdbdosnqr+�‘ksgntfg�hsr�hlo‘bs�v‘r�khlhsdc�
’Rtk‘hl‘m�ds�‘k-�1/05(-�@m�@bshuhm�gnlnknf�hm�sgd�s‘odvnql�
Dbghmnbnbbtr�ltjshjnbtjTphr�v‘r�‘bshud�hm�l‘ll‘kh‘m�bdkkr+�
ats�nmkx�hm�sgd�oqdrdmbd�ne�SFE,β ’Mnmn�ds�‘k-�1/1/(-

Dwsdmrhud�c‘s‘�‘qd�cdqhudc�eqnl�sgd�rstchdr�ne�G-�onjx 
fxptr+� ‘� qntmcvnql� hmsdrshm‘k� o‘q‘rhsd� sg‘s� drs‘akhrgdr�

SFL�e‘lhkx�ne�SFE,β lhlhbr��������������������������������������������������������������������������������������������������������������������������������������������E�B
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bgqnmhb� hmedbshnmr� hm� rsq‘hmr� ne� k‘anq‘snqx�lhbd-� Hmedbsdc�
lhbd�rgnv�‘m�dwo‘mrhnm�ne�S,qdfr+�‘mc�sgdx�b‘m�ad�qdm,
cdqdc�lnqd� rtrbdoshakd� nq� qdrhrs‘ms� sn� o‘q‘rhsd� hmedbshnm�
ax� cdokdshmf� nq� hmbqd‘rhmf� sgd� S,qdf� onotk‘shnm� ’Rlhsg�
ds� ‘k-� 1/05(-� Hm� ‘cchshnm+� ‘� og‘ql‘bnknfhb‘k� hmghahsnq� ne�
SFE,β qdbdosnqr�’RA320431:�Fk‘wnRlhsgJkhmd(�vgdm�‘clh,
mhrsdqdc�sn�hmedbsdc�lhbd�qdrtksdc�hm�‘�qdctbshnm�ne�o‘q‘rhsd�
atqcdm-�Enkknvhmf�sgd�gxonsgdrhr�sg‘s�sgd�o‘q‘rhsd�hr�‘bshud,
kx� hmctbhmf� S,qdf� cheedqdmsh‘shnm+� dwbqdsnqx.rdbqdsnqx� ’DR(�
oqnctbsr� qdkd‘rdc� eqnl� o‘q‘rhsdr� btkstqdc� hm� uhsqn� vdqd�
rbqddmdc�enq�SFE,β ‘bshuhsx�’Fq‘hmfdq�ds�‘k-�1/0/(-�O‘q‘rhsd�
DR�oqnctbsr�hmctbdc�Rl‘c�ognrognqxk‘shnm�hm�sgd�ltqhmd�
dlaqxnmhb�“aqnak‘rs�bdkk�khmd�LEA,E00+�vghbg�b‘mmns�oqn,
ctbd�dmcnfdmntr�SFE,β ’Sdrrdtq�ds�‘k-�1//5(-�Hm�‘cchshnm+�
rhfm‘khmf�v‘r�aknbjdc�nmkx�ax�RA320431�‘mc�mns�ax�‘msh,
anchdr�sn�l‘ll‘kh‘m�SFE,β-�Lnrs�rsqhjhmfkx+�hm�S,bdkkr+�DR�
oqnctbsr�bntkc�hmctbd�sgd�dwoqdrrhnm�ne�sgd�S,qdfflrodbh“b�
sq‘mrbqhoshnm�e‘bsnq�Enwo2�sn�‘m�dpt‘k�dwsdms�‘r�SFE,β+�bnm,
“qlhmf�sg‘s�‘m�dmcnfdmntr�bnlonmdms�eqnl�sgd�o‘q‘rhsd�
b‘m� qdchqdbs� sgd� ltqhmd� hlltmd� rxrsdl� snv‘qc� ‘m� hl,
ltmnrtooqdrrhud�ogdmnsxod-

@r�G-�onjxfxptr�g‘r�‘s� kd‘rs�nmd�SFE,β e‘lhkx�ldladq�
’C@E,6:�LbRnqkdx�ds�‘k-�1/0/(+�hs�v‘r�dwodbsdc�sg‘s�sghr�oqn,
sdhm�v‘r�qdronmrhakd�enq�l‘ll‘kh‘m�SFE,β qdbdosnq�hmsdq‘b,
shnmr-� Gnvdudq+� sghr� v‘r� mns� sgd� b‘rd-� Hmrsd‘c+� vgdm�
oqnsdhmr�rdbqdsdc�ax�sghr�o‘q‘rhsd�vdqd�ahnbgdlhb‘kkx�eq‘bshn,
m‘sdc�‘mc�rbqddmdc�enq�SFE,β ‘bshuhsx+�‘�mnudk�oqnctbs�vhsg�
mn� rdptdmbd� nq� rsqtbstq‘k� rhlhk‘qhsx� sn� sgd� SFE,β e‘lhkx�
’“f-� 0(� v‘r� hcdmsh“dc� ’Ingmrsnm� ds� ‘k-� 1/06(-� Sgd� mdv�
G-�onjxfxptr�oqnsdhm�onsdmskx� ‘bshu‘sdc� rhfm‘khmf� sgqntfg�
sgd�SFE,β qdbdosnqr�‘mc�cnvmrsqd‘l�Rl‘c�ldch‘snqr�’“f-�
1(-�Ahmchmf�adsvddm�qdbnlahm‘ms�o‘q‘rhsd�oqnsdhm�‘mc�sgd�

sxod�H�‘mc�sxod�HH�SFE,β qdbdosnqr�v‘r�bnm“qldc�ax�rtqe‘bd�
ok‘rlnm�qdrnm‘mbd�’Ingmrsnm�ds�‘k-�1/06(-�Gdmbd+�sgd�mdv�
oqnsdhm�v‘r�cdrhfm‘sdc�SFE,β Lhlhb0�’SFL0(-

Hm�bnmsq‘rs�sn�SFE,β sg‘s�qdpthqdr�chldqhy‘shnm+�oqnsdn,
kxshb�bkd‘u‘fd�ne�rhfm‘k�odoshcdr�‘mc�oqncnl‘hmr�‘mc�sgdm�
qdkd‘rd�ne�sgd�khf‘mc�chldq�eqnl�sgdhq�oqncnl‘hmr�enq�qd,
bdosnq�ahmchmf�’@mmdr�ds�‘k-�1//2(+�SFL0 mddcr�mn�oqn,
bdrrhmf� adxnmc� qdlnu‘k� ne� hsr� rhfm‘k� odoshcd-� SFL0� hr�
qd‘chkx�oqnctbdc�‘r�‘m�‘bshud�qdbnlahm‘ms�oqnsdhm�sg‘s�‘b,
shu‘sdr�sgd�LEA,E00�SFE,β qdonqsdq�bdkk�khmd�‘s�‘�ghfgdq�kdudk�
sg‘m�SFE,β hsrdke�’“f-�1(-�Pdbnlahm‘ms�SFL0�b‘m�cqhud�ansg�
ltqhmd� ‘mc� gtl‘m� S,bdkkr� hmsn� sgd� rtooqdrrhud� S,qdf�
ogdmnsxod�sn�‘�fqd‘sdq�cdfqdd�sg‘m�SFE,β+�‘r�ld‘rtqdc�
ax� ‘m� hmctbshnm� ne� Enwo2� dwoqdrrhnm� ’Bnnj� ds� ‘k-� 1/10:�
Vghsd�ds�‘k-�1/10(-�Vgdm�‘clhmhrsdqdc�hm�lntrd�lncdkr+�
SFL0�rhfmh“b‘mskx�c‘lodmdc�‘hqv‘x�‘kkdqfhb�hmfi‘ll‘shnm�
’Bg‘tbg©� ds� ‘k-� 1/11(� ‘mc� hmsdrshm‘k� bnkhshr� ’Rlxsg� ds� ‘k-�
1/10+�1/12(+�‘r�vdkk�‘r�oqnknmfdc�sgd�rtquhu‘k�ne�etkkx�‘kkn,
fdmdhb�rjhm�fq‘esr�’Ingmrsnm�ds�‘k-�1/06(-�Gdmbd+�SFL0�hr�‘�
onsdms�hlltmnrtooqdrrnq�sg‘s�‘bsr�ax�dwo‘mrhnm�ne�qdft,
k‘snqx�S,bdkkr-

SFL�Rsqtbstqd�‘mc�Fdmd�E‘lhkx

@ksgntfg�SFL�g‘r�‘�mnudk�rdptdmbd+�‘�chrs‘ms�rhlhk‘qhsx�sn�
sgd�‘mbhdms�Bnlokdldms�Bnmsqnk�Oqnsdhm�’BBO(�nq�Rtrgh�cn,
l‘hm�v‘r�hcdmsh“dc�’Ingmrsnm�ds�‘k-�1/06(-�Vhsghm�sgd�etkk,�
kdmfsg�SFL0�oqnsdhm�‘qd�“ud�rhlhk‘q�ats�mnmhcdmshb‘k�BBO�
cnl‘hmr-�D‘bg�cnl‘hm�hr�qntfgkx�7/�‘lhmn�‘bhcr�hm�kdmfsg�
‘mc�bnms‘hmr�dhsgdq�3�nq�5�bxrsdhmdr�sg‘s�enql�hmsq‘bg‘hm�ch,
rtk“cd�anmcr-�D‘bg�cnl‘hm�hr�dmbncdc�ax�svn�dwnmr�vhsg�
hmsq‘cnl‘hm�hmsqnmr�adhmf�ltbg�rgnqsdq�sg‘m�hmsdqcnl‘hm�

EHF,�.,”SFL0�C2�rg‘qdr�khsskd�rsqtbstq‘k�nq�rdptdmbd�rhlhk‘qhsx�vhsg�SFE,β2-�’7+�7>(�Khsskd�rhlhk‘qhsx�adsvddm�sgd�rsqtbstqdr�ne�G-�onjxfxptr SFL0�C2�’OCA9�
6RWA�nq�@kog‘Enkc�@/@1C0KV08(�‘mc�‘�lnmnldq�ne�sgd�khf‘mc�cnl‘hm�ne�gtl‘m�SFE,β2�’OCA9�0SFJ(-�Sgd�sxod�HH�qdbdosnq�ahmchmf�e‘bd�hr�nqhdmsdc�sn�sgd�kdes�
enq�d‘bg�vhsg�sgdhq�β,rsq‘mcr�hmchb‘sdc�‘r�fi‘s�‘qqnvr-�Bqhshb‘k�‘lhmn�‘bhcr�e‘bhkhs‘shmf�qdbdosnq�ahmchmf�‘qd�hm�qdc�‘r�cdsdqlhmdc�ax�lts‘shnm‘k�‘m‘kxrhr�enq�SFL�
C2�’Ltjtmc‘m�ds�‘k-�1/11(�nq�sgd�bqxrs‘k�rsqtbstqd�ne�sgd�khf‘mc.qdbdosnq�bnlokdw�enq�SFE,β2-�’A(�@khfmldms�ne�G-�onjxfxptr�SFL0�C2�’@SN48/81�qdrhctdr�
066fl151(�‘mc�sgd�khf‘mc�cnl‘hm�ne�gtl‘m�SFE,β2�’O0/5//+�qdrhctdr�2/0fl301(-�Sgdqd�hr�‘krn�khsskd�rdptdmbd�rhlhk‘qhsx9�02-3#�’04.001(�hcdmshsx�hm�ak‘bj�‘mc�
13-0#�’16.001(�hcdmshb‘k�oktr�rhlhk‘q�hm�ak‘bj�‘mc�fq‘x-

L‘hydkr�‘mc�Mdvedkc��������������������������������������������������������������������������������������������������������������������������������������������������������E�B
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hmsqnmr� ’“f-� 2(-� Sgd� ‘rrhfmldms�ne� ‘� rodbh“b� etmbshnm� sn�
d‘bg�cnl‘hm�v‘r�a‘rdc�nm�dlohqhb‘k�c‘s‘�nas‘hmdc�vhsg�qd,
bnlahm‘ms� dwoqdrrhnm� ne� hmchuhct‘k� cnl‘hmr� hm� rnktakd�
enql-�Ne�sgd�“ud�cnl‘hmr+�cnl‘hmr�0�‘mc�1�’C0.1(�‘qd�qd,
ronmrhakd� enq� ahmchmf� sn� sgd�l‘ll‘kh‘m� sxod� H� qdbdosnq�
SβPH�‘s�ghfg�‘e“mhsx+�vgdqd‘r�C2�ahmcr�sn�sgd�sxod�HH�qdbdo,
snq�SβPHH�’Ltjtmc‘m�ds�‘k-�1/11(-�Sgd�‘ahkhsx�ne�‘�lnmnldq,
hb�SFL0�oqnsdhm�sn�ahmc+�uh‘�chrshmbs�cnl‘hmr+�sn�SβPH�‘mc�
SβPHH�oqdrdmsr�‘�bnmsq‘rs�sn�l‘ll‘kh‘m�SFE,β sg‘s�ahmcr�
‘r�‘�chldq�sn�SβPHH+�vghbg�nmkx�sgdm�hr�‘akd�sn�qdbqths�SβPH�
hmsn�sgd�rhfm‘khmf�bnlokdw-

Hm�‘cchshnm�sn�SFL0+�svn�nsgdq�oqnsdhmr�bnms‘hmhmf�ltk,
shokd� BBO� cnl‘hmr� ‘qd� oqnlhmdms� hm� sgd� rdbqdsnld� ne�
G-�onjxfxptr�’Gdvhsrnm�ds�‘k-�1/02(-�Sgdrd�‘qd�hlltmnln,
ctk‘snqr� sg‘s� ahmc� sn� sgd� bxsnjhmd� HK,22� ’@k‘qlhm� Pdkd‘rd�
Hmghahsnq:�Nrantqm�ds�‘k-�1/06(�nq�sgd�HK,22�qdbdosnq�’Ahmcr�
@k‘qlhm�Pdbdosnq�‘mc�Hmghahsr:�U‘bb‘�ds�‘k-�1/1/(-�@r�sgd�rd,
ptdmbd�rhlhk‘qhsx�adsvddm�sgdrd�sgqdd�oqnsdhmr�hr�knv+�sgdx�
rtffdrs�fidwhahkhsx� hm� sgd�rsqtbstqd�ne�‘�BBO�cnl‘hm-�Rtbg�

udqr‘shkhsx�hr�‘krn�‘oo‘qdms�hm�sgd�qdbdmskx�qdrnkudc�rsqtbstqd�
ne�SFL0�C2�’“f-�3(-�Sgd�rsqtbstqd�qdud‘kr�sgd�knrr�ne�svn�
β,rsq‘mcr�‘mc�sgd�hmrdqshnm�ne�‘�12,qdrhctd�knno�qdk‘shud�sn�
b‘mnmhb‘k� BBO� rsqtbstqdr� eqnl� l‘ll‘kh‘m� oqnsdhmr-�
Pdlncdkhmf�bqd‘sdr�‘�gxcqnognahb�rtqe‘bd�enq�qdbdosnq�hmsdq,
‘bshnm�sg‘s�‘kknvr�C2�sn�ahmc�sn�sgd�r‘ld�qdrhctdr�ne�SβPHH�
sg‘s�‘qd�bnms‘bsdc�ax�SFE,β cdrohsd�sgd�svn�khf‘mcr�cheedqhmf�
q‘chb‘kkx�hm�nudq‘kk�rsqtbstqd�’Ltjtmc‘m�ds�‘k-�1/11(-

Etqsgdq�oqnsdnlhb�‘m‘kxrdr�ne�sgd�rdbqdsnld�ne�G-�onjx 
fxptr�hcdmsh“dc�‘cchshnm‘k�oqnsdhmr�qdk‘sdc�sn�SFL�’Rlxsg�
ds�‘k-�1/07(-�Sgdqd�‘qd�“ud�‘cchshnm‘k�oqnsdhmr�eqnl�‘ctksr�
sg‘s�hmg‘ahs�sgd�hmsdrshm‘k�ktldm�‘mc�entq�eqnl�k‘qu‘d�sg‘s�
dmbxrs� hm� hmsdrshm‘k�ltrbkd� ’“f-�4(-�Sgdrd�oqnsdhmr+�cdrhf,
m‘sdc�SFL0fl5�eqnl�sgd�‘ctks�’SFL0�adhmf�sgd�nqhfhm‘k(�
‘mc�SFL6fl0/�eqnl�k‘qu‘d+�onrrdrr�adsvddm�sgqdd�‘mc�rd,
udm�s‘mcdlkx�qdod‘sdc�ats�mnmhcdmshb‘k�BBO�cnl‘hmr+�‘kk�
lnqd� bknrdkx� qdk‘sdc� sn� d‘bg� nsgdq� sg‘m� sn� l‘ll‘kh‘m�
BBO�rdptdmbdr-�D‘bg�cnl‘hm�ne�‘�rhmfkd�SFL�oqnsdhm�g‘r�
‘�tmhptd�hcdmshsx+�‘mc�nmkx�C4�hr�tmhudqr‘kkx�rg‘qdc�ax�‘kk�

EHF,�1,”Sgd�SFL0�cnl‘hmr�0fl2�‘bshu‘sd�SFE,β qdbdosnqr�uh‘�‘�ldbg‘mhrl�chrshmbs�eqnl�SFE,β1-�’7(�SFL0�‘bshu‘sdr�SFE,β qdronmrdr�lnqd�onsdmskx�sg‘m�
dwnfdmntr�gtl‘m�SFE,β1�hm�LEA,E00�qdonqsdq�“aqnak‘rs�bdkk�khmd-�Sghr�khmd�k‘bjr�dmcnfdmntr�SFE,β1�‘mc�bnms‘hmr�‘�Rl‘c,hmctbhakd�rdbqdsdc�‘kj‘khmd�ognr,
og‘s‘rd�’qdcq‘vm�eqnl�Ingmrsnm�ds�‘k-�1/06(-�’A(�Pdronmrdr�sn�ansg�SFE,β1�‘mc�SFL0�‘qd�‘ankhrgdc�ax�sgd�@KJ4�jhm‘rd�hmghahsnq�RA320431-�Nmkx�SFE,β1�
qdronmrdr�‘qd�aknbjdc�ax�‘�o‘m,SFE,β ‘mshancx: bnmsqnk�‘rr‘xr�dloknxdc�CLRN�nq�mnql‘k�lntrd�HfF�’qdcq‘vm�eqnl�Ingmrsnm�ds�‘k-�1/06(-�’B+�B>(�Rbgdl‘shb�
qdoqdrdms‘shnm�ne�sgd�chrshmbs�ldbg‘mhrlr�dloknxdc�ax�sgd�SFL�C0fl2�‘mc�SFE,β1�khf‘mcr-�Rgnvm�‘qd�sgd�hmsdq‘bshnmr�ne�C0fl,2�ne�SFL0�’B(�vhsg�sxod�H�‘mc�
sxod�HH�qdbdosnqr�hm�bnlo‘qhrnm�vhsg�sgd�hmsdq‘bshnmr�ne�khf‘mc�chldqr�ne�SFE,β1�’B>(�vhsg�nmkx�sgd�sxod�HH�qdbdosnq-�Hm�ansg�b‘rdr+�Rl‘cr�‘qd�ognrognqxk‘sdc+�‘mc�
cnvmrsqd‘l�rhfm‘kr�‘qd�oqno‘f‘sdc-

SFL�e‘lhkx�ne�SFE,β lhlhbr��������������������������������������������������������������������������������������������������������������������������������������������E�B
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sdm�oqnsdhmr-�Sgnrd�bnms‘hmhmf�sgd�r‘ld�“ud�cnl‘hmr�‘r�
SFL0�‘qd�sgd�nsgdq�‘ctks�dwoqdrrdc�oqnsdhmr�SFL1.2.3+�‘k,
sgntfg�nmkx�SFL0.1.2�‘qd�‘akd�sn�‘bshu‘sd�rhfm‘khmf�hm�sgd�
SFE,β qdonqsdq�bdkkr�’Rlxsg�ds�‘k-�1/07(-�@ksgntfg�SFL4�hr�
lhrrhmf�C3+�nsgdq�SFL�oqnsdhmr�k‘bj�cnl‘hmr�sg‘s�ldch‘sd�
qdbdosnq�ahmchmf�hm�SFL0-�Sgdrd�‘qd�SFL5+8�’C0.1�‘ardms(�
‘mc�SFL0/�’C2.3�‘ardms(-�Bnmudqrdkx+�svn�k‘qu‘k�oqnsdhmr�
’SFL6+7(�g‘ud�‘bpthqdc�‘cchshnm‘k�cnl‘hmr�sgqntfg�‘m�‘o,
o‘qdms�ctokhb‘shnm�ne�C2.3-�@s�sghr�shld+�qdbdosnqr�nq�bnqd,
bdosnqr�enq�l‘mx�ne�sgdrd�cnl‘hmr�qdl‘hm�tmhcdmsh“dc-

Sgd�cnl‘hmr�ne�sgd�SFL�e‘lhkx�khjdkx�fqdv�eqnl�‘m�‘m,
bhdms�BBO�lnctkd�ax�qdod‘sdc�ctokhb‘shnm-�Bnhmbhcdms�bnm,
udqfdms�dunktshnm�g‘r�bnmedqqdc�nm�C0fl2�sgd�b‘o‘bhsx�sn�
hmsdq‘bs�vhsg�ansg�SFE,β qdbdosnqr-�Pdbdmskx+� sgd� qnkd�ne�
C3.4�hm�SFL0�v‘r�qdonqsdc�‘r�ahmchmf�sn�sgd�BC33�bnqd,
bdosnq� dwoqdrrdc� nm� sgd� rtqe‘bd� ne� lnrs� hlltmd� bdkkr�

’“f-�3(-�Etmbshnm‘kkx+�C3.4�ahmchmf�sn�sgd�BC33�bnqdbdosnq�
dmg‘mbdr�sgd�onsdmbx�ne�SFL0�rhfm‘khmf- Sghr�hr�rgnvm�ax�
sgd�chlhmhrgdc�hmctbshnm�ne�S,qdfr�vgdm�‘�sqtmb‘sdc�enql�
ne�SFL0�’C0fl2�nmkx(�hr�‘ccdc�sn�S,bdkkr�’u‘m�Chmsgdq�ds�‘k-�
1/12(-� Sgdrd� qdrtksr� rtffdrs� sg‘s�C3.4� etk“kk� ‘� bdkk� sxod,�
rodbh“b�qnkd� hm�onsdmsh‘shmf�sgd�SFL0�S,bdkk� hmsdq‘bshnmr-�
Ax�dwsq‘onk‘shnm�‘r�C3.4�rgnv�sgd�fqd‘sdrs�‘lhmn�‘bhc�ch,
udqrhsx� ‘bqnrr� SFL� oqnsdhmr+� d‘bg� SFL� e‘lhkx� ldladq�
bntkc�qdbnfmhyd�‘�cheedqdms�bdkk�sxod-

SFL�E‘lhkx�Dunktshnm

Svn�dunktshnm‘qx�ptdrshnmr�‘ants� sgd� sdm,ldladq�SFL�
e‘lhkx� ne� ltkshcnl‘hm� oqnsdhmr� hm� G-� onjxfxptr� ‘qd� ‘c,
cqdrrdc� gdqd-� Ehqrs+� vgx�vdqd� SFL� oqnsdhmr� mddcdc� enq�
G-� onjxfxptr� rtquhu‘k;�Lnqd� oqdbhrdkx+�vgx� chc� ‘�lntrd�

EHF,�2,”SFL0�cnl‘hm�nqf‘mhy‘shnm+�‘khfmldms+�‘mc�hmsqnmr-�’7(�Sno�qnv�chrok‘xr�sgd�“ud�cnl‘hmr�ne�SFL0�hm�cheedqdms�bnknqr�vhsg�sgdhq�‘lhmn�‘bhc�
kdmfsg-�Sgd�lhcckd�qnv�ne�sd‘k,rg‘cdc�anwdr�qdoqdrdmsr�dwnmr�0fl00�hm�qnl‘m�mtldq‘kr-�D‘bg�cnl‘hm�hr�dmbncdc�ax�svn�dwnmr+�d‘bg�vhsg�‘�o‘hq�ne�bxrsdhmdr+�
‘o‘qs�eqnl�dwnm�UHHH�vhsg�entq�bxrsdhmdr-�Sgd�anssnl�qnv�ne�qdbs‘mfkdr�hmchb‘sdr�sgd�chrshmbs�etmbshnmr�ne�C0.1�‘mc�C2�hm�ahmchmf�sn�‘ cheedqdms�sxod�ne�SFE,β
qdbdosnq-�’A(�@lhmn�‘bhc�‘khfmldms�ne�sgd�“ud�cnl‘hmr�ne�SFL0�vhsg�hcdmshshdr�rgnvm�hm�ak‘bj�‘mc�rhlhk‘qhshdr�hm�fq‘x-�Sgd�entq�bxrsdhmdr�oktr�‘�sxqnrhmd�’X:�sno�
qnv(�‘mc�‘�sqxosnog‘m�’V:�anssnl�qnv(�‘qd�hmu‘qh‘ms-�’B(�Cns�okns�ne�sgd�SFL0�lPM@�rdptdmbd�‘f‘hmrs�hsr�fdmnlhb�rb‘eenkc�qdud‘khmf�hmsqnm�rhydr-�Sgd�hm,
sq‘cnl‘hm�hmsqnmr�‘qd�nmkx�4/fl6/�mtbkdnshcdr�’a‘qdkx�uhrhakd�‘r�chrbnmshmthshdr�hm�d‘bg�cnl‘hm(-�Sgd�hmsdqcnl‘hm�hmsqnmr�‘qd�qntfgkx�1/,enkc�k‘qfdq�‘s�0fl2�ja-

L‘hydkr�‘mc�Mdvedkc��������������������������������������������������������������������������������������������������������������������������������������������������������E�B
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hmsdrshm‘k� o‘q‘rhsd� tmcdq� rdkdbshud� oqdrrtqd� sn� du‘cd� sgd�
gnrs�hlltmd�rxrsdl�mddc�bnmudqfdms�dunktshnm�ne�sgd�‘m,
bhdms�BBO�cnl‘hm�sn�bqd‘sd�lhlhbr�ne�hlltmd�lnctk‘snqx�
SFE,β oqnsdhmr;�Rdbnmc+�vgdm�chc�sgd�SFL�e‘lhkx�nqhfhm,
‘sd;�Lnqd�oqdbhrdkx+�b‘m�SFL�oqnsdhmr�nq�hmchuhct‘k�SFL�
cnl‘hmr�ad�hcdmsh“dc�ntsrhcd�G-�onjxfxptr�nq�hr�sgd�e‘lhkx�
khlhsdc�sn�sghr�rodbh“b�gnrsflo‘q‘rhsd�o‘hq;

@r�bnmsdws�enq�sgd�“qrs�ptdrshnm�ne�vgx+�mnsd�sg‘s�sgd�
SFE,β e‘lhkx�‘mc� hsr� rhfm‘khmf�o‘sgv‘x�‘qd�oqdrdms� hm�‘kk�
ltkshbdkktk‘q�‘mhl‘kr�’Sy‘uk‘jh�‘mc�Lntrs‘j‘r�1/1/(-�Sghr�
hmbktcdr�G-�onjxfxptr�’LbRnqkdx�ds�‘k-�1/0/(�‘mc�‘kk�s‘w‘�bnm,
s‘hmhmf�o‘q‘rhshb�mdl‘sncdr�’Uhmdx�ds�‘k-�1//4(-�He�oqdrdms+�
sgdm�vgx�vdqd�dmcnfdmntr�SFE,βoqnsdhmr�mns�vd‘onmhydc�
ax� sgd� o‘q‘rhsd� sn� lnctk‘sd� sgd� gnrs� hlltmd� rxrsdl;�
Dloknxhmf�dwhrshmf�oqnsdhmr�‘unhcr�sgd�sdchntr�‘mc�dqqnq,�
oqnmd�dunktshnm�ne�lhlhbr�ax�bnmudqfdmbd-�Nm�sgd�nsgdq�

g‘mc+� o‘q‘rhsd� khed� bxbkdr� bqd‘sd� ‘sxohb‘k� bhqbtlrs‘mbdr+�
‘mc�odqg‘or�G-�onjxfxptr�g‘r�qdotqonrdc�hsr�SFE,βoqnsdhmr-

S‘wnmnlhb‘kkx+�B-�djdfTmr�‘mc�G-�onjxfxptr�adknmf�sn�sgd�
bk‘rr� Bgqnl‘cnqd‘� vhsghm� sgd� ogxktl� Mdl‘snc‘-� Sgdhq�
chudqfdmbd�hr�drshl‘sdc�‘s�430�L‘�’“f-�5(-�Enq�bnlo‘qhrnm+�
chudqfdmbd�vhsghm�sgd�rtaogxktl�Udqsdaq‘s‘�ne�sgd�k‘loqdx�
‘mc�gtl‘m�hr�488�L‘�’shldsqdd-nqf:�ZJtl‘q�ds�‘k-�1/11[(-�
Sgd�“ud�B-�djdfTmr�SFE,β e‘lhkx�ldladqr�adknmf�sn�‘kk�sgqdd�
rtae‘lhkhdr� ’Vhrnsyjdx�‘mc�Mdvedkc�1/1/(-�C@E,6� hm�sgd�
SFE,β rtae‘lhkx�etmbshnmr�uh‘�sgd�sxod�H�C@E,0�‘mc�sxod�HH�
C@E,3�qdbdosnqr�’O‘ssdqrnm�ds�‘k-�0886(-�CAK,0�hm�sgd�ALO�
rtae‘lhkx�etmbshnmr�uh‘�sgd�sxod�H�RL@,5�‘mc�sxod�HH�C@E,3�
qdbdosnqr�’Adqf�ds�‘k-�1/08(-�TMB,018�hm�sgd�SFE,β rtae‘l,
hkx+�SHF,1�hm�sgd�ALO�rtae‘lhkx+�‘mc�SHF,2�hm�sgd�@bshuhm�rta,
e‘lhkx�etmbshnm�uh‘�sgd�sxod�H�qdbdosnq�RL@,5�‘knmd�’A‘ks‘bh�
ds�‘k-�1/11(-

EHF,�3,”SFL0�C2�rg‘qdr�rsqtbstq‘k�ats�mns�rdptdmbd�rhlhk‘qhsx�vhsg�‘�gtl‘m�BBO�cnl‘hm+�‘mc�SFL0�C3.4�ahmc�sn�sgd�hlltmd�bdkk�rtqe‘bd�oqnsdhm�
BC33-�’7+�7>(�Rhlhk‘q�rsqtbstqdr�ne�BBO�cnl‘hm�0�eqnl�sgd�gtl‘m�ldlaq‘md�bne‘bsnq�oqnsdhm�BC35�’OCA9�0BJK(�‘mc�G-�onjxfxptr�SFL0�C2�’6RWA:�qdoqn,
ctbdc eqnlLtjtmc‘m ds ‘k- 1/11(- Hm d‘bg o‘mdk+ β,rsq‘mcr ‘qd rgnvm ‘r fi‘s ‘qqnvr: sgd svn o‘hqr ne chrtk“cd anmcdc bxrsdhmdr ’nmd o‘hq md‘q sgd sno ‘mc
sgd�nsgdq�md‘q�sgd�anssnl(�‘qd�xdkknv�vhsg ‘cchshnm‘k�qdrhctdr�‘r�hmchb‘sdc-�’A(�@khfmldms�ne�G-�onjxfxptr�SFL0�C0fl4�vhsg�gtl‘m�BC35�BBO0,BBO3�
qdud‘khmf� khsskd�rdptdmbd�rhlhk‘qhsx�adxnmc�sgd�entq�bxrsdhmdr-�Bnlo‘qhmf�BC35�BBO0flBBO3�vhsg�SFL0�C2+� sgdqd� hr�8-4#�’7.73(� hcdmshsx�‘mc�08-0#�
’05.73(�hcdmshsx�oktr�rhlhk‘qhsx-�Sgd�‘khfmldms�hr�‘qsh“bh‘kkx�sqtmb‘sdc�‘s�sgd�“qrs�‘mc�k‘rs�bxrsdhmd�sn�‘unhc�tmf‘hmkx�dwsdmrhnmr-�’B(�Pdbs‘mfkdr�adknv�sgd�cnl‘hmr�
ne�SFL0�qdfidbs�sgdhq�etmbshnm+�vhsg�C3.4�qdbdmskx�rgnvm�sn�ahmc�sn�sgd�hlltmd�bdkk�bnqdbdosnq�BC33�’u‘m�Chmsgdq�ds�‘k-�1/12(-

SFL�e‘lhkx�ne�SFE,β lhlhbr��������������������������������������������������������������������������������������������������������������������������������������������E�B
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Sn�‘ccqdrr�sgd�ptdrshnm�ne�vgx+�vd�rd‘qbgdc�enq�SFE,β
e‘lhkx�ldladqr�hm�sgd�G-�onjxfxptr�fdmnld-�Vd�dloknxdc�
AK@RSo+�vhsg�sgd�B-�djdfTmr�oqnsdhmr�‘r�ptdqhdr�‘mc�cde‘tks�
o‘q‘ldsdqr-�Vd�d‘rhkx�hcdmsh“dc�‘�rdptdmbd�l‘sbghmf�d‘bg�
ne�sgd�“ud�B-�djdfTmr�SFE,β e‘lhkx�ldladqr�vhsg�ghfg�bnm,
“cdmbd�’s‘akd�0(-�Entq�l‘sbgdr�‘qd�hm�etkk�kdmfsg�vhsg�‘m�na,
uhntr�etqhm�bkd‘u‘fd�rhsd�‘mc�‘kk�khf‘mc�bxrsdhmdr-�Enq�SHF,2+�
sgd�l‘sbg�hr�o‘qsh‘k�vhsg�nmkx�sgd�k‘rs�“ud�khf‘mc�bxrsdhmdr-�

Sgdqd�hr�‘�o‘qsh‘k�rdbnmc�l‘sbg�sn�B-�djdfTmr�C@E,6 rs‘qshmf�
‘s�sgd�bkd‘u‘fd�rhsd�sg‘s�bnms‘hmr�‘kk�khf‘mc�bxrsdhmdr-�Sgd�
rdbnmc�ghs�l‘sbgdr�B-�djdfTmr�C@E,6�kdrr�vdkk�’24�hcdmshshdr�
‘bqnrr�sgd�00/,qdrhctd�cnl‘hm(�sg‘m�sgd�hmhsh‘k�l‘sbg�’48�
hcdmshshdr�hm�sgd�r‘ld�qdfhnm(-�Vd�bnmbktcd�sg‘s�G-�onjx 
fxptr� g‘r� ‘� etkk� bnlokdldms� ne� SFE,β e‘lhkx� ldladqr-�
Sgd� ptdrshnm� ne� vgx� G-� onjxfxptr� chc� mns� vd‘onmhyd�
sgdl�‘f‘hmrs�sgd�lntrd�hlltmd�rxrsdl�odqrhrsr-

EHF,�4,”SFL�e‘lhkx�chudqrh“b‘shnm�ne�cnl‘hm�mtladq�‘mc�rdptdmbdr-�’7(�Rbgdl‘shb�rgnvr�sg‘s�SFL�e‘lhkx�ldladqr�dwodqhdmbdc�qdod‘sdc�f‘hm�ne�mdv�
cnl‘hmr-�SFL0/�vhsg�nmkx�sgqdd�cnl‘hmr�‘ood‘qr�sn�ad�sgd�nkcdrs+�‘mc�sgtr+�sgd�‘ardmbd�ne�C2.3�l‘x�mns�ad�‘�knrr-�Sgd�knrr�ne�C0.1�hm�SFL5+8�l‘x�g‘ud�
nbbtqqdc�bnmsdlonq‘mdntrkx�vhsg�sgd�f‘hm�ne�C2T.3T�hm�SFL6.8�’qdcq‘vm�eqnl�Rlxsg�ds�‘k-�1/07(-�’A(�@khfmldms�ne�‘kk�cnl‘hmr�eqnl�‘kk�SFL�e‘lhkx�ldl,
adqr-�Sghr�v‘r�bqd‘sdc�hm�Bktrs‘k�Nldf‘�vhsg�cde‘tks�o‘q‘ldsdqr�’vvv-dah-‘b-tj.Snnkr.lr‘.bktrs‘kn.(-�Sgd�‘khfmldms�dmcr�‘s�sgd�“m‘k�bnmrdqudc�B�hm�d‘bg�
cnl‘hm�sn�dkhlhm‘sd�u‘qh‘shnm�hm�dwsdmrhnmr-�@m�‘lhmn�‘bhc�oqdrdms�hm�lnqd�sg‘m�4/#�ne�cnl‘hmr�hr�ghfgkhfgsdc�hm�xdkknv-�@�bnmrdmrtr�rdptdmbd�ne�sgd�qd,
rhctdr�vhsg�lnqd�sg‘m�4/#�bnmrdqu‘shnm�hr�rgnvm�‘anud�sgd�‘khfmldms-�@anud�sgd�bnmrdmrtr�hr�‘�bnknq,bncdc�qdmchshnm�ne�sg‘s�rdptdmbd�vhsg�qdc�’0//#(�
‘mc�nq‘mfd�’=4/#(�hmchb‘shmf�sgd�ghfgdrs�kdudkr�ne�bnmrdqu‘shnm-�Sgqdd�rg‘cdr�ne�aktd�eqnl�khfgs�sn�c‘qj�hmchb‘sd�‘m�hmbqd‘rhmf�mtladq�ne�cnl‘hmr�bnms‘hm�‘�
f‘o-�Vghsd�rhfmh“dr�sg‘s�nmkx�nmd�nq�svn�cnl‘hmr�g‘ud�‘m�‘lhmn�‘bhc�‘s�sg‘s�onrhshnm-

L‘hydkr�‘mc�Mdvedkc��������������������������������������������������������������������������������������������������������������������������������������������������������E�B
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Odqg‘or+�G-�onjxfxptr�SFE,β oqnsdhmr�chudqfdc�rte“bhdmskx�
rtbg� sg‘s� sgdx�vntkc� mns� ahmc� sn� sgd�l‘ll‘kh‘m� SFE,β
qdbdosnqr�‘mc�sgtr�b‘mmns�ad�vd‘onmhydc-�Sn�dw‘lhmd�sghr�
onrrhahkhsx+�vd�‘ssdlosdc� sn�“mc�G-�onjxfxptr�l‘sbgdr� sn�
sgd� sgqdd� B-� djdfTmr� SFE,β qdbdosnq� oqnsdhmr-� Vd� mnsdc�
sg‘s� sgd� B-� djdfTmr� sxod� HH� C@E,3� g‘r� “ud� qdedqdmbd�
rdptdmbdr-�Vd�rb‘mmdc�G-�onjxfxptr�vhsg�‘kk�“ud�oktr�sgd�
C@E,0� ‘mc� RL@,5� qdedqdmbd� rdptdmbdr� dloknxhmf�
sAK@RSm�‘s�rkhfgskx�qdctbdc�rsqhmfdmbx�sn�ohbj�to�ansg�‘mmn,
s‘sdc�‘mc�tm‘mmns‘sdc�l‘sbgdr-�Sn�ntq�rtqoqhrd+�‘kk�rdudm�
B-� djdfTmr� qdbdosnq� qdedqdmbd� rdptdmbdr� hcdmsh“dc� sgd�
r‘ld�rdptdmbd�hm�G-�onjxfxptr�‘r�sgdhq�sno�l‘sbg�’s‘akd�1(-�
Sgd� hcdmsh“dc�G-� onjxfxptr� rdptdmbd� g‘r� ‘m� dwsq‘bdkktk‘q�
Bxr�anw�entmc�hm�sxod�H�‘mc�sxod�HH�qdbdosnqr+�‘m�hmsq‘bdkktk‘q�
FR�anw�entmc�hm�sxod�H�qdbdosnqr+�‘�sq‘mrldlaq‘md�cnl‘hm+�
‘mc�‘m�hmsq‘bdkktk‘q�rdqhmd.sgqdnmhmd�jhm‘rd�cnl‘hm�entmc�hm
ansg�sxodr�ne�qdbdosnqr�’d-f-+�Aqtlldk�ds�‘k-�0883(-�Hm�sgd�rnkd�
G-�onjxfxptr�rdptdmbd+�sgd�Bxr�anw�hr�udqx�bknrd�sn�sgd�oqd,
chbsdc�hmhsh‘snq�ldsghnmhmd+�‘mc�sgdqd�hr�mn�rhfm‘k�rdptdmbd�

’Rhfm‘k5-/:�ZSdtedk�ds�‘k-�1/11[(-�Sghr�rsqtbstqd�rtffdrsdc�sn�
tr�sg‘s�sgd�G-�onjxfxptr�rdptdmbd�hr�hmbnlokdsd-�Gnvdudq+�
dudm� ‘s� etqsgdq� qdctbdc� rsqhmfdmbx+� mdhsgdq� AK@RSo� mnq�
sAK@RSm� hcdmsh“dc� ‘mx�G-� onjxfxptr� rdptdmbdr� l‘sbghmf�
sgd�khf‘mc�ahmchmf�qdfhnmr�ne�‘mx�ne�sgd�qdedqdmbd�rdptdmbdr�
enq�‘kk�B-�djdfTmr�SFE,β qdbdosnqr-

S‘jdm�snfdsgdq�sgd�qdbdosnq�c‘s‘+�‘ksgntfg�bhqbtlrs‘m,
sh‘k+�rtffdrsr�sg‘s�sgd�ldbg‘mhrl�ne�G-�onjxfxptr�SFE,β rhf,
m‘khmf�hr�rte“bhdmskx�chrshmbs�eqnl�sgd�rs‘mc‘qc�ldbg‘mhrl�
sg‘s�G-�onjxfxptr� khf‘mcr�vntkc�mns�ahmc� sn�l‘ll‘kh‘m�
SFE,β qdbdosnqr-�Sgtr+�lnctk‘shnm�ne�sgd�gnrs�hlltmd�rxr,
sdl�vhsg�dmcnfdmntr�G-�onjxfxptr�SFE,β khf‘mcr�l‘x�mns�
ad�ed‘rhakd+�oqnuhchmf�‘�onsdmsh‘k�zvgx–�sn�sgd�dwhrsdmbd�ne�
SFL�oqnsdhmr-�Rdkdbshud�oqdrrtqd�sn�du‘cd�sgd�gnrs�hlltmd�
qdronmrd�sgdm�kdc�sn�SFLr�uh‘�ctokhb‘shnm�‘mc�bnmudqfdms�
dunktshnm�eqnl�‘�oqddwhrshmf�BBO�lnctkd-

@r�bnmsdws�enq�sgd�ptdrshnm�ne�vgdm+�mnsd�sg‘s�hm�sgd�
rtodqe‘lhkx� Sqhbgnrsqnmfxknhcd‘� hm� ‘cchshnm� sn�G-� onjx 
fxptr+� nmkx� nmd� rodbhdr� g‘r� ‘� zbgqnlnrnld–� kdudk�

EHF,�5,”S‘wnmnlx�ne�sgd�bk‘rr�Bgqnl‘cnqd‘�ne�sgd�ogxktl�Mdl‘snc‘-�Rgnvm�hr�‘�rbqddmrgns�eqnl�sgd�MBAH�udqrhnm�ne�Khedl‘o�’cd�Uhdmmd�1/05:�gssor9..�
khedl‘o,mbah-tmhu,kxnm0-eq.(-�Sgd�knb‘shnm�ne�sgd�eqdd,khuhmf�rnhk�lncdk�nqf‘mhrl�B-�djdfTmr�hm�sgd�nqcdq�Pg‘achshc‘�hr�hmchb‘sdc�ax�‘�qdc�‘qqnvgd‘c-�Sgd�knb‘shnm�
ne�sgd�ltqhmd�hmsdrshm‘k�o‘q‘rhsd�G-�onjxfxptr�hm�sgd�nqcdq�Rsqnmfxkhc‘�hr�hmchb‘sdc�ax�‘�xdkknv�‘qqnvgd‘c-�Tmkhjd�‘�ogxknfdmdshb�sqdd+�hm�sghr�sqdd�sgd�oqnwhlhsx�ne�
sgd�hmchb‘sdc�rodbhdr�hr�‘qsh“bh‘k�adb‘trd�sgd�ok‘bdldms�ne�sgd�nqcdqr�‘qntmc�sgd�mncd�hr�q‘mcnl-�Sgd�kdmfsg�ne�sgd�aq‘mbgdr�hr�otqdkx�hkktrsq‘shud�‘mc�cndr�mns�
bnmudx�‘mx�dunktshnm‘qx�chrs‘mbd�hmenql‘shnm-�Sgd�chudqfdmbd�drshl‘sd�enq�Bgqnl‘cnqd‘�’s‘akd�0(�hr�eqnl�shldsqdd-nqf sg‘s�qdkhdr�nm�otakhrgdc�c‘s‘�sn�drshl‘sd�
sgd�‘fd�ne�sgd�k‘rs�bnllnm�‘mbdrsnq-

SFL�e‘lhkx�ne�SFE,β lhlhbr��������������������������������������������������������������������������������������������������������������������������������������������E�B
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‘rrdlakx+�GTdlnmbgtr�bnmsnpstr�’“f-�6(-�Sghr�rdptdmbd�
cdqhudr� eqnl� ‘� k‘anq‘snqx,l‘hms‘hmdc� rsq‘hm� ‘s� sgd�
Lnqdctm� Pdrd‘qbg� Hmrshstsd+� TJ� ’K‘hmf� ds� ‘k-� 1/02+�
1/05(-�GTdlnmbgtr�bnmsnpstr�rg‘qdr�sgd�hmsdrshm‘k�o‘q‘,
rhsd�khedrsxkd�vhsg�G-�onjxfxptr�‘ksgntfg�hs�bnknmhydr�qtlh,
m‘msr-� Sgd� chudqfdmbd� shld� enq� Sqhbgnrsqnmfxknhcd‘� hr�
tmjmnvm-�@�rhlokhrshb�‘m‘knfx�b‘m�ad�l‘cd�sn�hsr�rhrsdq�
rtodqe‘lhkx�Pg‘achsnhcd‘�sg‘s�bnms‘hmr�B-�djdfTmr�vhsg�
‘� chudqfdmbd� ne� 075�L‘-� Sgd� chudqfdmbd� shld� enq� sgd�
vnqlr%�ltqhmd�‘mc�qtlhm‘ms�gnrsr�hm�sgd�Anqdndtsgdqh‘�
’‘�l‘fmnqcdq� vhsghm� ok‘bdms‘k�l‘ll‘kr(� hr� 83�L‘-� Hm�
nsgdq�vnqcr+�sgd�bnllnm�‘mbdrsnq�ne�G-�bnmsnpstr�‘mc�
G-�onjxfxptr�v‘r�khjdkx�oqdrdms�hm�sgd�bnllnm�‘mbdrsnq�
ne�sgdhq�gnrsr-

Vd�bgdbjdc�sgd�‘rrdlakhdr�ne�sgd�entq�zrb‘eenkc–�kdudk�
rodbhdr� enq� bnlokdsdmdrr� ax� AK@RSo� vhsg� cde‘tks�

o‘q‘ldsdqr�dloknxhmf�B-�djdfTmr�SFE,β khf‘mcr�‘mc�qdbdo,
snqr-�@ksgntfg�G-�bnmsnpstr�g‘r�l‘sbgdr�sn�ltkshokd�khf‘mcr�
‘mc�qdbdosnqr�vhsg�ghfg�bnm“cdmbd+�ghsr�hm�sgd�zrb‘eenkc–�
kdudk�rodbhdr�vdqd�ronq‘chb-�Etqsgdq�duhcdmbd�enq�SFE,β rhf,
m‘khmf�chudqfdmbd�hm�G-�onjxfxptr�hr�sg‘s�sgd�G-�bnmsnpstr�
fdmnld�bnms‘hmr�svn�sxod�H�‘mc�‘�sxod�HH�SFE,β qdbdosnq�
sg‘s�bkd‘qkx�l‘sbg�sgnrd�qdbdosnqr�hm�B-�djdfTmr+�hmbktchmf�
sgdhq� khf‘mc� ahmchmf� cnl‘hmr-� Fhudm� sghr� bnmrdqu‘shnm+�
G-�bnmsnpstr�l‘x�mns�mddc�SFL�oqnsdhmr�sn�rtooqdrr�sgd�
gnrs�hlltmd�qdronmrd-�Gnvdudq+�vd�g‘c�mn�nsgdq�bgnhbd�
ats�sn�enbtr�nm�G-�bnmsnpstr�hm�ntq�rd‘qbg�enq�SFL�oqnsdhmr�
ntsrhcd�G-�onjxfxptr-

Enq�‘m�deedbshud�rd‘qbg+�vd�rgntkc�dloknx�sgd�nkcdrs�ne�
sgd�sdm�G-�onjxfxptr�SFL�oqnsdhmr-�Sn�hcdmshex�sgd�nkcdrs�
oqnsdhm+�vd�bqd‘sdc�‘m�tmqnnsdc�lhmhltl�dunktshnm�sqdd�
’“f-� 7(-� SFL0/� ‘ood‘qdc� ‘r� sgd� lnrs� chudqfdms� e‘lhkx�

SZakd�.�
Rhw�L‘sbghmf�SFE,β Khf‘mcr�’Bgqnl‘cnqd‘�Chudqfdmbd�430�L‘‘(

 HdmnpgHachshr�dideHmra�%FdmAZmi( Cdihelnrnlnhcdr�oniueuptrb�%FdmAZmi( AK:RSo� �Hcdmshswc�%Pdrhctdr(

C_tdq�k_qu_�cdudknoldms�qdftk_snqx�fqnvsg�e_bsnq��
C;E,6�%MOZ386154(

Sq_mrenqlhmf�fqnvsg�oqnsdhm�1,khid�oqnsdhm��
o_qsh_k�%;BP16/65(

21 �%246(�etkk�kdmfsg

Oqnsdhm�CAK,0�%MOZ4/36/8( Tmm_ldc�oqnsdhm�oqnctbs�%UCN78425( 34 �%215(�etkk�kdmfsg
ALO,khid�oqnsdhm�TMB,018�%MOZ4/0455( Tmm_ldc�oqnsdhm�oqnctbs�%UCO131/8( 32 �%240(�etkk�kdmfsg
SFE,β1�cnl_hm,bnms_hmhmf�oqnsdhm�%SHF,2:�MOZ386207( Tmm_ldc�oqnsdhm�oqnctbs�%UCN57733( 2/ �%146(�etkk�kdmfsg
SFE,β1�cnl_hm,bnms_hmhmf�oqnsdhm�%SHF,1:�MOZ4/3160( Tmm_ldc�oqnsdhm�oqnctbs�%UCN71657( 43 �%76(�o_qsh_k

;BP16/65�ctokhb_shnm�
tmm_ldc�oqnsdhm�oqnctbs�%UCO//331(

33 �%054(�;BP16/65�
23 �%0//(�C;E,6

_Shldsqdd-nqf %Jtl_q�ds�_k-�1/11(-�
aMdl_snc_)�Bgqnl_cnqd_)�Pg_achshc_)�Pg_achsnhcd_)�_mc�Odkncdqhm_d�%eqdd�khuhmf�hm�rnhk(-�
bMdl_snc_)�Bgqnl_cnqd_)�Rsqnmfxkhc_)�Sqhbgnrsqnmfxknhcd_)�_mc�Gdkhflnrnl_shc_d�%hmsdrshm_k�o_q_rhsd�ne�lntrd(-�
cEnq�qdedqdmbd)�ld_mhmfkdrr�l_sbg�hr�4 )�_r�0�nts�ne�1/�_lhmn�_bhcr�_s�q_mcnl�vhkk�l_sbg�sgd�ptdqx�_s�_mx�onrhshnm-

SZakd�1�
Rhmfkd�L‘sbg�sn�Sxod�H�‘mc�Sxod�HH�SFE,β Pdbdosnqr�’Bgqnl‘cnqd‘(

 HdmnpgHachshr�dideHmrZ Cdihelnrnlnhcdr�oniueuptra)b sAK:RSm� �Hcdmshsw�%Pdrhctdr(

Pdbdosnq�oqnsdhm�rdqhmd.sgqdnmhmd�ihm_rd�C;E,3��
%MOZ//0/10038:�335__(

Tmm_ldc�oqnsdhm�oqnctbs�%UCO/7/04(�
_khfmldms�rs_qsr�sq_mrldlaq_md�qdfhnm

13 �%152(�o_qsh_k

Pdbdosnq�oqnsdhm�rdqhmd.sgqdnmhmd�ihm_rd�C;E,3��
%MOZ//020666/:�414__(

Tmm_ldc�oqnsdhm�oqnctbs�%UCO/7/04(�
_khfmldms�rs_qsr�sq_mrldlaq_md�qdfhnm

17 �%307(�o_qsh_k

Rdqhmd.sgqdnmhmd�oqnsdhm�ihm_rd�qdbdosnq�C;E,3��
%MOZ//026851/:�481__(

Tmm_ldc�oqnsdhm�oqnctbs�%UCO/7/04(�
_khfmldms�rs_qsr�dwsq_bdkktk_q�_s�Bxr�anw

17 �%307(�o_qsh_k

Rdqhmd.sgqdnmhmd�oqnsdhm�ihm_rd�qdbdosnq�C;E,3��
%MOZ//02/8477:�612__(

Tmm_ldc�oqnsdhm�oqnctbs�%UCO/7/04(�
_khfmldms�rs_qsr�sq_mrldlaq_md�qdfhnm

16 �%333(�o_qsh_k

Bdkk�rtqe_bd�qdbdosnq�C;E,3�
%MOZ387100:�sxod�HH:�633__(

Tmm_ldc�oqnsdhm�oqnctbs�%UCO/7/04(�
_khfmldms�rs_qsr�sq_mrldlaq_md�qdfhnm

17 �%307(�o_qsh_k

Bdkk�rtqe_bd�qdbdosnq�C;E,0�
%sxod�H:�MOZ//0/12048(

Tmm_ldc�oqnsdhm�oqnctbs�%UCO/7/04(�
_khfmldms�rs_qsr�dwsq_bdkktk_q�_s�Bxr�anw

25 �%354(�o_qsh_k

Rdqhmd.sgqdnmhmd,oqnsdhm�ihm_rd�qdbdosnq�RL;,5��
%sxod�H:�MOZ384160(

Tmm_ldc�oqnsdhm�oqnctbs�%UCO/7/04(�
_khfmldms�rs_qsr�hmsq_bdkktk_q�_s�FR�anw

24 �%250(�o_qsh_k

_Mnsd�sg_s�C;Efi3�g_r�yud�qdedqdmbdr�rdptdmbdr�ne�chrshmbs�kdmfsgr:�nmkx�sgd�svn�knmfdrs�g_ud�_�khf_mc�ahmchmf cnl_hm-�
aL_sbg�sn�etkk�kdmfsg:�AK;RSo�_mc�sAK;RSm�ne�khf_mc�ahmchmf�qdfhnm�e_hkdc�dudm�_s�qdctbdc�rsqhmfdmbx-�
bL_sbg�k_bir�_m�nakhf_snqx�rhfm_k�rdptdmbd�enq�otrghmf�sgd�dwsq_bdkktk_q�onqshnm�sgqntfg�sgd�ldlaq_md�_mc�sgtr�l_x�ad�hmbnlokdsd�odqg_or�dwok_hmhmf�sgd�_ardmbd�ne�

_�khf_mc�ahmchmf�qdfhnm-

L‘hydkr�‘mc�Mdvedkc��������������������������������������������������������������������������������������������������������������������������������������������������������E�B
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ldladq+�nm�‘�aq‘mbg�ax�hsrdke�eqnl�sgd�mncd�‘s�sgd�e‘q�kdes-�
Oktr+�sgd�e‘bs�sg‘s�SFL0/�bnms‘hmr�nmkx�sgqdd�’C0.1.4(�ne�
sgd�“ud BBO�cnl‘hmr�ne�SFL0�rtffdrsdc�SFL0/�l‘x�‘o,
oqnwhl‘sd�sgd�‘mbdrsq‘k�SFL�oqnsdhm-�@�bnqnkk‘qx�hr�sg‘s�sgd�
ctokhb‘shnmr�bqd‘shmf�C0.1.4�‘qd�nkcdq�sg‘m�sgd�ctokhb‘shnmr�
bqd‘shmf�C2.3-

@�rd‘qbg�ne�G-�bnmsnpstr�vhsg�etkk,kdmfsg�SFL0/�tshkhyhmf�
AK@RSo�‘mc�sAK@RSm�‘s�qdctbdc�rsqhmfdmbx�chc�mns�qdstqm�
‘mx�l‘sbgdr+�mnq�chc�ptdqhdr�vhsg� etkk� kdmfsg� rdptdmbdr�
ne�sgd�nsgdq�SFLr-�Sn�hcdmshex�‘m�hmchuhct‘k�SFL0/�cnl‘hm�
enq�‘�ptdqx+�vd�fdmdq‘sdc�‘�mdhfganq,inhmhmf�sqdd�eqnl�‘m�
‘khfmldms� ne� ‘kk� cnl‘hmr� hm� ‘kk� SFL� oqnsdhmr� ’“f-� 8(-�
SFL0/�C4�‘ood‘qdc�‘r� sgd�lnrs�chudqfdms+�‘mc� hs� qdrsr�
nm� sgd� knmfdrs� aq‘mbg�vhsghm� sgd�C4�fqnto� sg‘s� qdrhcdr�
nm� sgd� knmfdrs� aq‘mbg� ne� sgd� cnl‘hm� fqntor-� Sgd� e‘bs�
sg‘s� ‘kk� cnl‘hmr� rsqhbskx� rdfqdf‘sd� eqnl� d‘bg� nsgdq� rtf,
fdrsdc�sg‘s�C4�ne�SFL0/�l‘x�‘ooqnwhl‘sd�sgd�‘mbdrsq‘k�
BBO�lnctkd�eqnl�vghbg�sgd�SFL�e‘lhkx�v‘r�athks-�@r�‘�qd,
lhmcdq+�sgd�SFE,β qdbdosnq�ahmchmf�cnl‘hmr�ne�SFL0�‘qd�

C0flC2� ’Ltjtmc‘m�ds�‘k-�1/11(+�vgdqd‘r�C3.4�ne�SFL0�
‘qd� ‘rrnbh‘sdc� vhsg� ahmchmf� ‘m� hlltmd� bdkk� bnqdbdosnq�
’u‘m�Chmsgdq�ds�‘k-�1/12(-�Sgtr+�‘�bnqnkk‘qx�ne�sgd�hcdmsh“b‘,
shnm�ne�C4�‘r�onrrhakx�sgd�nkcdrs�cnl‘hm�hr�sg‘s�sgd�‘ahkhsx�ne�
SFL�oqnsdhmr�sn�ahmc�hlltmd�bdkk�bnqdbdosnqr�l‘x�oqdc‘sd�
sgd�‘ahkhsx�sn�ahmc�SFE,β qdbdosnqr-

Tshkhyhmf� sAK@RSm� ‘s� qdctbdc� rsqhmfdmbx+� vd� nas‘hmdc�
“ud� l‘sbgdr� nm� entq� bgqnlnrnldr� vhsg� SFL0/� C4� hm�
sgd� Lnqdctm� G-� bnmsnpstr� ‘rrdlakx� ’s‘akd� 2:�
rtookdldms‘qx� s‘akd�R0+�Rtookdldms‘qx�L‘sdqh‘k nmkhmd(-�
Entq�ne�sgd�“ud�l‘sbgdr�sn�SFL0/�C4�rgnv�‘�bnqd�ne�hcdm,
shb‘k� ‘lhmn� ‘bhc� rdptdmbdr+� ats� sgdx� ‘qd� ne� cheedqhmf�
kdmfsgr+� rtffdrshmf� sg‘s� sgdx� ‘qd� mns� ‘rrdlakx� ‘qshe‘bsr-�
D‘bg�ne�sgd�4�l‘sbgdr�bnudqr�‘�lhmhltl�38�ne�sgd�7/�qdrh,
ctdr�ne�SFL0/�C4�vhsg�qd‘rnm‘akd�bnm“cdmbd”‘s�kd‘rs�
2/#�‘lhmn�‘bhc�hcdmshsx�‘mc�4/#�rhlhk‘qhsx�vhsg�1�ne�sgd�
3�bxrsdhmdr-�Bgqnlnrnld�1�g‘c� svn�l‘sbgdr� sg‘s�vdqd�
10� La� ‘o‘qs+� sgtr� mns� khjdkx� eqnl� sgd� r‘ld� oqnsdhm-�
Rd‘qbghmf� rhlhk‘qkx� vhsg� sgd� nsgdq� svn� SFL0/� cnl‘hmr�

EHF,�6,”S‘wnmnlx�ne�sgd�rtodqe‘lhkx�Sqhbgnrsqnmfxkhcd‘�hm�sgd�nqcdq�Rsqnmfxkhc‘-�Rgnvm�hr�‘�rbqddmrgns�eqnl�sgd�MBAH�udqrhnm�ne�Khedl‘o�‘r�cdrbqhadc�hm�
“ftqd�5-�Sgd�knb‘shnm�ne�sgd�qtlhm‘ms�hmsdrshm‘k�o‘q‘rhsd�G-�bnmsnpstr�hm�sgd�e‘lhkx�G‘dlnmbghc‘d�hr�hmchb‘sdc�ax�‘�aktd�‘qqnvgd‘c-�Sgd�knb‘shnm�ne�G-�onjx 
fxptr�hm�sgd�fdmtr�Gdjhflnrnlnhcdr�hr�hmchb‘sdc�ax�‘�xdkknv�‘qqnvgd‘c-�Sgd�chudqfdmbd�drshl‘sd�enq�Sqhbgnrsqnmfxkhc‘d�’s‘akd�1(�hr�ax�‘m‘knfx�sn�sgd�shldsqdd-�
nqf chudqfdmbd�ne�hsr�Bgqnl‘cnqd‘�rhrsdq�rtodqe‘lhkx�Pg‘achsnhcd‘�rgnvm�hm�“ftqd�5-

SFL�e‘lhkx�ne�SFE,β lhlhbr��������������������������������������������������������������������������������������������������������������������������������������������E�B
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hcdmsh“dc�‘�rhmfkd�l‘sbg�sn�C1�hm�sgd�Lnqdctm�G-�bnmsnpstr�
fdmnld�nm�Bgqnlnrnld�4-�Sgd�C1�l‘sbg�hr�7�La�‘v‘x�
eqnl�sgd�C4�l‘sbg�nm�sgd�r‘ld�bgqnlnrnld+�sgtr�mns�khjd,
kx�eqnl�sgd�r‘ld�oqnsdhm-�Vhsg�SFL0/�C1.4�ghsshmf�rhw�hm,
cdodmcdms� rhsdr+� hs� rddlr� sg‘s� svn� SFL0/� athkchmf�
aknbjr�‘qd�oqdrdms�hm�G-�bnmsnpstr+�ats�sgdx�‘qd�tmkhmjdc�
hm�sghr�‘rrdlakx-

Rd‘qbghmf�sgd�G-�bnmsnpstr�fdmnld�vhsg�hmchuhct‘k�cn,
l‘hmr�eqnl�sgd�nsgdq�mhmd�SFL�oqnsdhmr�hcdmsh“dc�‘�rhmfkd�
bnllnm�l‘sbg�enq�C1�ne�SFL1.3.6-�Sgd�l‘sbg�hr�‘�50�qdrh,
ctd�rsqdsbg�ne�Bgqnlnrnld�1�vhsg�‘�Ldsqhchm�RgJS�cnl‘hm�
’b‘mnmhb‘kkx� 24� ‘lhmn� ‘bhcr�vhsg� 5� bxrsdhmdr(-� RgJS� cn,
l‘hmr�‘qd+�khjd�BBO�cnl‘hmr+�vhcdroqd‘c�hm�‘mhl‘kr-�Sgdx�
‘qd�bnllnm�hm�G-�bnmsnpstr�’43�bnohdr(+�ats�C1�nmkx�hcdm,
sh“dc�‘�rhmfkd�nmd-�Sghr�l‘sbg�g‘r�lncdrskx�kdrr�bnm“cdmbd�
sg‘m�sgd�C4�l‘sbgdr+�vhsg�qntfgkx�1/#�hcdmshsx�‘mc�4/#�
rhlhk‘qhsx�hmbktchmf�sgqdd�ne�rhw�bxrsdhmdr-�@r�rgnvm�hm�“ftqd�
7+�SFL1.3.6�d‘bg�khmjr�hmcdodmcdmskx�sn�sgd�rdbnmc�nkcdrs�
mncd� ’rdbnmc� eqnl� kdes(� hm� sgd�SFL�sqdd+� hmchb‘shmf� sg‘s�
sgdx�‘qd�mns�qdbdms�ctokhb‘sdr�ne�d‘bg�nsgdq-�Sghr�mncd�bnm,
mdbsr�‘kk�SFL�e‘lhkx�ldladqr�dwbdos�SFL0/-�Sghr�nardq,
u‘shnm� rtffdrsr� sg‘s� C1� hm� sgd� bnllnm� ‘mbdrsnq ne�
SFL0fl8�hmbnqonq‘sdc�‘m�RgJS�cnl‘hm�‘esdq�sgd�hmhsh‘k�ct,
okhb‘shnm�ne�SFL0/-

@�bknrdq� knnj�‘s� sgd� sAK@RSm�qdrtksr� hm� rtookdldms‘qx�
s‘akd�R0+�Rtookdldms‘qx�L‘sdqh‘k nmkhmd�hmchb‘sdr�sg‘s�hs�hr�
sgd�B,sdqlhm‘k�g‘ke�’3/�qdrhctdr(�ne�C1�hm�SFL1.3.6�oqnsdhmr�

sg‘s� hr�lnrs� rhlhk‘q� sn� sgd�G-� bnmsnpstr� RgJS� rdptdmbd-�
Odqg‘or�‘r�‘� qdrtks�ne�dwnm�lnctk‘qhsx+� sgd�rdbnmc�dwnm�
’k‘rs� 14� qdrhctdr(� ne� C1� g‘r� ghfgdq� rhlhk‘qhsx� sn� RgJS�
rdptdmbdr�’6.14�hcdmshshdr+�04.14�rhlhk‘qhshdr(�sg‘m�sn�BBO�
rdptdmbdr� ’5.14+� 0/.14� qdrodbshudkx:� rtookdldms‘qx� “f-�
R0+�Rtookdldms‘qx�L‘sdqh‘k nmkhmd(-�Hmrdqshnm�ne�‘m�hmsqnm�
hmsn�sgd�RgJS�qdfhnm�‘mc�knrr�ne�uhrhahkhsx�ne�sgd�RgJS�qdfhnm�
hm�C1�ne�nsgdq�e‘lhkx�ldladqr�‘qd�khjdkx�ctd�sn�chudqrh“b‘,
shnm�nudq� shld-�Bqd‘shnm�ne� sgd� hmhsh‘k�BBO.RgJS�bghldqhb�
C1�vntkc�e‘bhkhs‘sd�sgd�mdnetmbshnm‘khy‘shnm�ne�SFL0,8-

Sghr�bhqbtlrs‘mbd�hr�mns�tmhptd�sn�G-�onjxfxptr+�‘r�bnl,
onrhsd�cnl‘hmr�bnms‘hmhmf�‘m�RgJS�eq‘fldms�‘qd�oqdrdms�hm�

EHF,�7,”Lhmhltl�dunktshnm�sqdd�ne�sgd�sdm�G-�onjxfxptr�SFL�oqnsdhmr-�
@kk�SFL�e‘lhkx ldladqr�vdqd�qdsqhdudc�uh‘�AK@RSo�vhsg�SFL0�‘f‘hmrs�
G-� onjxfxptr-� Rdptdmbdr� vdqd� ‘khfmdc� vhsg� BNA@KS� ’mbah-mkl-mhg-�
fnu.snnkr.bna‘ks.bna‘ks-bfh;BLC�Vda(�‘mc�sgdm�‘m�tmqnnsdc�lhmhltl�
dunktshnm� sqdd�v‘r�fdmdq‘sdc� ’mbah-mkl-mhg-fnu.ak‘rs.sqdduhdv.sqddUhdv(-�
Aq‘mbgdr�‘qd�cq‘vm�sn�rb‘kd�vhsg�qdf‘qc�sn�sgd�mtladq�ne�rtarshstshnmr�
odq�rhsd-�Sgd�rb‘kd�a‘q�cdlnmrsq‘sdr�sg‘s�sgd�cheedqdmbd�adsvddm�svn�e‘lhkx�
ldladqr�b‘m�ad�‘r�ghfg�‘r�5/#�ne�sgdhq�‘lhmn�‘bhcr-�Mnsd�sg‘s�‘�lhmhltl�
dunktshnm�sqdd�cdohbsr�sgd�rds�ne�qdk‘shnmrghor�vhsg�sgd�rl‘kkdrs�sns‘k�rtl�ne�
aq‘mbg�kdmfsgr-�@r�‘�qdrtks+�sqdd�mncdr�g‘ud�mn�‘rrnbh‘sdc�rs‘shrshbr-�Sgd�
lnrs�chudqfdms�ldladq� hr� SFL0/�nm�‘�aq‘mbg�ne� hsr�nvm�‘s� sgd� sno-�
SFL0/�v‘r�tm‘eedbsdc�ax�sgd�mtldqntr�ctokhb‘shnmr�bqd‘shmf�sgd�nsgdq�
e‘lhkx�ldladqr�‘mc�sgtr�l‘x�‘ooqnwhl‘sd�sgd�‘mbdrsq‘k�rdptdmbd-

EHF,�8,”Mdhfganq,inhmhmf�sqdd�ne�‘kk�cnl‘hmr�eqnl�sgd�sdm�G-�onjx 
fxptr�SFL�oqnsdhmr-�Cnl‘hm�mtladq� hr� hmchb‘sdc�ax� sgd�oqd“w�C+� ‘mc�
SFL� oqnsdhm� mtladq� hr� hmchb‘sdc� ax� sgd� oqd“w� S-� @esdq� ‘khfmldms� hm�
Bktrs‘k�Nldf‘�’“f-�4(+�‘m�tmqnnsdc�mdhfganq,inhmhmf�sqdd�v‘r�fdmdq‘sdc�
’vvv-dah-‘b-tj.Snnkr.ogxknfdmx.rhlokd]ogxknfdmx.(-�Aq‘mbgdr�‘qd�cq‘vm�
sn�rb‘kd�vhsg�qdf‘qc�sn�sgd�mtladq�ne�rtarshstshnmr�odq�rhsd-�Mn�rb‘kd�a‘q�
hr�rgnvm�‘r�‘kk�aq‘mbg�kdmfsgr�‘qd�qdk‘shud�sn�sgdhq�md‘qdrs�mdhfganq-�@r�‘�
qdrtks+�sqdd�mncdr�g‘ud�mn�‘rrnbh‘sdc�rs‘shrshbr-�Sgd�lnrs�chudqfdms�bktrsdq�
hr�C4�‘s�sgd�sno+�vhsg�sg‘s�bktrsdq�knb‘sdc�nm�sgd�knmfdrs�aq‘mbg-�Sghr�hmch,
b‘sdr�sg‘s�cnl‘hm�4�rdptdmbdr�g‘ud�addm�tm‘eedbsdc�ax�cnl‘hm�ctokhb‘,
shnmr� ‘mc� sgtr�l‘x� ‘ooqnwhl‘sd� sgd� ‘mbdrsq‘k� cnl‘hm-�Vhsghm� sgd� C4�
bktrsdq+�C4�ne�SFL0/�hr�‘s�sgd�sno�nm�sgd�knmfdrs�aq‘mbg+�etqsgdq�qd“mhmf�
sgd�onsdmsh‘k�hcdmshsx�ne�sgd�nqhfhm‘k�SFL�cnl‘hm-

L‘hydkr�‘mc�Mdvedkc��������������������������������������������������������������������������������������������������������������������������������������������������������E�B
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nsgdq�o‘q‘rhshb�mdl‘sncdr� ’Fdlr�ds�‘k-�0884:�Fdlr�‘mc�
L‘hydkr� 0885:� Kntj‘r� ds� ‘k-� 1///(-� Bnlonrhsdr� ‘qd� ‘krn�
entmc�hm�l‘ll‘kr+�enq�dw‘lokd�hm�BPHRO�oqnsdhmr�’Fhaar�
ds�‘k-�1//5(-�S‘jdm�snfdsgdq+�sgd�RgJS�cnl‘hm�rddlr�‘�udq,
r‘shkd� ‘mc� d‘rhkx� sq‘mronrdc� rsqtbstq‘k� dkdldms� sg‘s� g‘r�
addm�cdoknxdc�ltkshokd�shldr�hm�lds‘yn‘m�dunktshnm-

@m� ‘cchshnm‘k� bgqnlnrnld,kdudk� fdmnld� ‘rrdlakx� ne�
G-� bnmsnpstr� hr� cdqhudc� eqnl� ‘� Mdv� Yd‘k‘mc� onotk‘shnm�
’O‘kduhbg�ds�‘k-�1/08(-�Sgdqd�hr�mn�d‘rx�v‘x�sn�qdbnmbhkd�sgd�
svn�fdmnld�‘rrdlakhdr�‘r�rdptdmbd�chudqrhsx�‘lnmf�fdn,
fq‘oghb�rsq‘hmr hm�G-�bnmsnpstr�hr�bnmrhcdq‘akd�’Fhkkd‘qc�‘mc
Pdcl‘m� 1/05(-� Hm� sgd� MY� fdmnld+�G-� onjxfxptr� SFL0/�
C4�g‘r� svn�ghsr� sn�Bgqnlnrnld�1� sg‘s�‘qd�0-5�ja�‘o‘qs�
nm� sgd� r‘ld� rsq‘mc� rtffdrshmf� sg‘s� sgdx� l‘x� qdoqdrdms�
svn�cnl‘hmr�ne�sgd�r‘ld�oqnsdhm-�Sghr�hr�sgd�nmkx�duhcdmbd�
ne�‘�lnctk‘q�SFL�oqnsdhm�hm�G-�bnmsnpstr-�Nsgdq�nardqu‘,
shnmr�‘qd�sg‘s�SFL0/�C0�g‘r�svn�ghsr�hm�sgd�MY�fdmnld+�
‘ksgntfg�hs�g‘c�mnmd�hm�sgd�Lnqdctm�fdmnld-�Nmd�ghs� hr�
nm� Bgqnlnrnld� 0� ‘mc� sgd� nsgdq� nm� Bgqnlnrnld� 1+�
‘ksgntfg� mdhsgdq� hr� md‘q� dhsgdq� SFL0/�C4�l‘sbg-� C1� ne�
SFL1.3.6�g‘r�mn�l‘sbg�hm�sgd�MY�fdmnld-

S‘jdm�snfdsgdq�sgd�svn�SFL�sqddr�‘mc�sgd�G-�bnmsnpstr�
c‘s‘�rtoonqs�sgd�gxonsgdrdr�sg‘s�SFL0/�hr�sgd�nkcdrs�e‘l,
hkx�ldladq+�SFL0/�C4�hr�sgd�nkcdrs�cnl‘hm+�‘mc�sgdqd�l‘x�
mns�ad�hms‘bs�SFL�oqnsdhmr�ntsrhcd�G-�onjxfxptr-�@krn�rto,
onqsdc�hr�sgd�gxonsgdrhr�sg‘s�C1�ne�SFL0,8�g‘c�hmots�eqnl�
‘m�RgJS�cnl‘hm-

Sgd� ‘mrvdq� sn� zvgx� vdqd� SFL� oqnsdhmr� mddcdc� enq�
G-�onjxfxptr�rtquhu‘k–�hr�sg‘s�sgdhq�nvm�SFE,β o‘sgv‘x�rddlr�

snn�chudqfdms�sn�lnctk‘sd�sgd�gnrs�hlltmd�qdronmrd-�Sgd�
‘mrvdq�sn�zvgdm�chc�sgd�SFL�e‘lhkx�nqhfhm‘sd–�hr�sg‘s�sgd�dm,
shqd�e‘lhkx�ne�sdm�ltkshcnl‘hm�SFL�oqnsdhmr�‘ood‘qr�sn�g‘ud�
dunkudc�eqnl�BBO�‘mc�RgJS�cnl‘hmr�vhsghm�sgd�G-�onjxfxptr�
khmd‘fd� hm� qdronmrd� sn� rodbh“b� rdkdbshud�oqdrrtqd� eqnl� sgd�
lntrd�gnrs-�Sgd�lnctk‘q�m‘stqd�ne�SFL�oqnsdhmr�‘kknvdc�rd,
kdbshnm�sn�cqhud�cheedqdms�cnl‘hmr�ne�sgd�r‘ld�oqnsdhm�hm�cheedq,
dms�chqdbshnmr-�Sgd�dw‘lokd�hr�SFL0�C0.1.2�s‘qfdshmf�SFE,β
qdbdosnqr�enq�hlltmd�lnctk‘shnm+�vgdqd‘r�SFL0�C3.4�s‘q,
fds� hlltmd� bdkk,rodbh“b� bnqdbdosnqr� sn� oqnuhcd� oqdbhrhnm�
’u‘m�Chmsgdq�ds�‘k-�1/12(-

Cgrbtrrgnm
Ltkshokd� dunktshnm‘qx� ldbg‘mhrlr� hmfitdmbdc� sgd� SFL�
e‘lhkx�‘knmf�hsr�lnkdbtk‘q�o‘sg�sgqntfg�sgd�‘c‘oshud�k‘mc,
rb‘od-�Sghr�e‘lhkx�ne�lnctk‘q�oqnsdhmr�hr�entmc�hm�sgd�ltq,
hmd�o‘q‘rhsd�G-�onjxfxptr+�vhsg�‘s�kd‘rs�nmd�e‘lhkx�ldladq�
‘akd�sn�l‘mhotk‘sd�S,bdkkr�hmsn�S,qdfr�sn�rtooqdrr�sgd�gnrs�
hlltmd�qdronmrd-�Sgd�cd‘qsg�ne�ghfg,pt‘khsx�fdmnldr�hm�
sgd� rtodqe‘lhkx� Sqhbgnrsqnmfxknhcd‘� oqdudmsdc� tr� eqnl�
hcdmshexhmf�‘mx�etkk,kdmfsg�SFLr�ntsrhcd�G-�onjxfxptr+�ats�
vd�chc�hcdmshex�rdptdmbdr�qdk‘sdc�sn�SFL�C0+�C1+�‘mc�C4�
hm�sgd�qtlhm‘ms�o‘q‘rhsd�G-�bnmsnpstr-

Hm�sghr�e‘lhkx+�sgd�dunktshnm‘qx�ldbg‘mhrlr�ne�bnmudq,
fdmbd�‘mc�lhlhbqx�‘qd�hmsdqsvhmdc-�Gdqd+�bnmudqfdmbd�hr�
sgd�ldbg‘mhrl�ax�vghbg�sgd�fn‘k�ne�lhlhbjhmf�hlltmd�
rtooqdrrhmf�SFE,β oqnsdhmr�v‘r�‘bghdudc-�Sgd�bnmudqfdms�
qntsd� ne� SFL� oqnsdhmr� sn� rtbbdrretk� etmbshnm‘k� lhlhbqx�

SZakd�2�
SFL�Cnl‘hm�L‘sbgdr�’Sqhbgnrsqnmfxknhcd‘�Chudqfdmbd�075�L‘‘(

Cdihelnrnlnhcdr�oniueuptra CHdlnmbgtr�bnmsnpstrb sAK:RSmc� �Hcdmshsw�%Pdrhctdr(

Lnpdctm�RspZhm�Pdedpdmbd�Fdmnld
SFL0/�C4�
%;UM772/0:�qdrhctd�065fi1409�65�__(�
;kk�entq�22 �l_sbgdr�g_ud�hcdmshb_k�rdptdmbd

Bgqnlnrnld�0�%KR886451( 22 �%50(
Bgqnlnrnld�1�%KR886452(�
1�ghsr�10�LA�_o_qs

2/ �%38(��
22 �%46(

Bgqnlnrnld�3�%KR886454( 22 �%46(
Bgqnlnrnld�4�%KR886455( 22 �%46(

SFL0/�C1�
%;UM772/0:�qdrhctd�85fi0649�7/�__(

Bgqnlnrnld�4�%KR886455(�
7�LA�_v_x�eqnl�Lnqdctm�C4�ghs�_anud

28 �%43(

SFL1�SFL3�SFL6�C1�
;UM77182:�;UM77184:�;UM77187�
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qdrtksdc�hm�sgdhq�‘lhmn�‘bhc�rdptdmbd�adhmf�vgnkkx�tmkhjd�
sgnrd�ne�SFE,β e‘lhkx�ldladqr�’‘r�sgd�O‘mc‘%r�sgtla�hr�
vgnkkx�tmkhjd�sg‘s�ne�oqhl‘sdr(-�@r�‘�qdrtks�ne�rdptdmbd�chr,
rhlhk‘qhsx+�SFL�oqnsdhmr�‘bshu‘sd�gnrs�SFE,β rhfm‘khmf�uh‘�‘�
chrshmbs�ldbg‘mhrl-�SFLr�mddc�mn�oqncnl‘hm�oqnbdrrhmf+�
mn� qdkd‘rd� eqnl� k‘sdmbx+� mnq�chldqhy‘shnm-� Sgdx�‘qd� etkkx�
etmbshnm‘k�‘r�lnmnldqr�sg‘s�ahmc�uh‘�chrshmbs�cnl‘hmr�sn�
sxod�H�‘mc�HH�qdbdosnqr+� hm�rnld�b‘rdr�vhsg�ghfgdq�‘e“mhsx�
sg‘m�SFE,β hsrdke-�Nmbd�antmc+�SFLr�hmctbd�sgd�dwoqdrrhnm�
ne�SFE,β s‘qfds�fdmdr-�Hm�S,bdkkr+�SFE,β rhfm‘khmf�sq‘mrenqlr�
sgdl�hmsn�S,qdfr�vhsg�sgdhq�‘ssdmc‘ms�hlltmnrtooqdrrhud�
etmbshnmr-�Etmbshnm‘k�bnmudqfdmbd�qdrtksdc�eqnl�rdkdbshnm�
nm� sgd� o‘q‘rhsd� sn� rtooqdrr� sgd� gnrs� hlltmd� qdronmrd+�
vhsg�lhlhbqx�ne�SFE,β sgd�rnktshnm-

Ltkshokd�ldbg‘mhrlr�ne�lnkdbtk‘q�dunktshnm�‘qd�akdmcdc�
vhsg�nqf‘mhrl‘k�ldbg‘mhrlr�hm�rg‘ohmf�sgd�SFL�e‘lhkx-�
Dwnm� lnctk‘qhsx� hr� hkktrsq‘sdc� ax� rdudq‘k� ed‘stqdr-� Ehqrs+�
d‘bg�ne� sgd�“ud� etmbshnm‘k�cnl‘hmr� hr� bnlonrdc�ne� svn�
dwnmr�d‘bg�bnms‘hmhmf�svn�bxrsdhmdr-�Sgd�qdodshshud�fdmnl,
hb�nqf‘mhy‘shnm�ne�SFL�cnl‘hmr�rtffdrsr�dwnm�lnctk‘qhsx�
uh‘�fdmd�ctokhb‘shnm-�Rdbnmc+�sgd�hmsq‘cnl‘hm�hmsqnmr�‘qd�
rhfmh“b‘mskx�rgnqsdq�sg‘m�hmsdqcnl‘hm�hmsqnmr�‘kknvhmf�enq�
lnqd�de“bhdms�ctokhb‘shnm�sn�bqd‘sd�mdv�etmbshnm‘k�tmhsr-�
Gdqd+� sgd�dwbdoshnm�rtoonqsr� sgd� qtkd-�Sgd�SFL0�C0.C1�
hmsdqcnl‘hm�hmsqnm�hr�udqx�rgnqs+�ats�hs�“sr�sgd�bnnodq‘shud�
etmbshnm� ne� C0.C1� hm� ahmchmf� SβPH� ’Ltjtmc‘m� ds� ‘k-�
1/11(-�Sghqc+�sgd�cdsdbshnm�ne�RgJS�rdptdmbdr� hm�sgd�rd,
bnmc�dwnm�ne�C1�eqnl�SFL1.3.6�hmchb‘sdr�sg‘s�sgd�bqd‘shnm�
ne�‘�bghldq‘�vhsg�‘�oqddwhrshmf�BBO�cnl‘hm�bnmsqhatsdc�sn�
sgd�chudqrh“b‘shnm�ne�SFL0,8-

Dwnm�lnctk‘qhsx�b‘m�‘krn�ad�rddm�‘r�sgd�qdrtks�ne�bnmudq,
fdmbd-�Hm�sghr�uhdv+�lnctk‘qhsx�dkhlhm‘sdr�sgd�mddc�enq�ch,
ldqhy‘shnm� hm� ahmchmf� sgd� SFE,β qdbdosnq� bnlokdw-� Sgd�
“ud�cnl‘hmr�ne�SFL0�g‘ud�rte“bhdms�‘lhmn�‘bhc�rhlhk‘qhsx+�
hmbktchmf�bnmrdqudc�onrhshnmr�enq�ltkshokd�bxrsdhmdr+�sn�ad�
bnmmdbsdc�sn�d‘bg�nsgdq�uh‘�rhlokd�ctokhb‘shnm-�Xds+�sgdhq�
lncdrs�‘lhmn�‘bhc�chudqfdmbd�‘kknvr� hmchuhct‘k�cnl‘hmr�
sn�etmbshnm�‘r�chrshmbs�lnctkdr-�Sgtr+�C0.1�snfdsgdq�ahmc�
sgd�SFE,β sxod�H�qdbdosnq+�C2�b‘m�ahmc�sgd�sxod�HH�qdbdosnq+�
‘mc�C3.4� snfdsgdq�ahmc� sgd� hlltmd�bdkk� rtqe‘bd�oqnsdhm�
BC33+�‘�bdkk�sxod,rodbh“b�bnqdbdosnq-

Sgd� ldbg‘mhrlr� ne� bnmudqfdmbd+� lhlhbqx+� ‘mc� dwnm�
lnctk‘qhsx� b‘m� ad� hkktrsq‘sdc� rnkdkx� ax� SFL0-�
Rtardptdmskx+� sgd� ldbg‘mhrlr� ne� mdv� fdmd� nqhfhm‘shnm�
‘mc�fdmd�e‘lhkx�mdnetmbshnm‘khy‘shnm�hmfitdmbdc�sgd�dwo‘m,
rhnm�ne�SFL0/�hmsn�sgd�SFL�e‘lhkx-�Sgqntfg�sgd�kdmr�ne�
sgdrd�“ud�ldbg‘mhrlr+�vd�‘ssdlosdc�sn�‘mrvdq�sgd�ptdr,
shnmr9�vgdqd�chc�sgd�“qrs�SFL�bnld eqnl�‘mc�b‘m�vd�sq‘bd�
sgd�nqhfhm�‘mc�ghrsnqhb‘k�sq‘idbsnqx�ne�sgd�SFL�e‘lhkx;

@ksgntfg� sgd� “ud,cnl‘hm� SFL0� v‘r� sgd� “qrs� sn� ad�
cdrbqhadc+�ntq�‘khfmldmsr�‘mc�sqddr�hmchb‘sd�sg‘s�sgd�sgqdd,�
cnl‘hm� SFL0/� hr� sgd� nkcdrs- Sgdx� ‘krn� rtffdrs� sg‘s�
SFL0/�C4�hr�sgd�nkcdrs�lnctkd�‘mc�sg‘s�C1�ne�SFL0,8�
g‘c� hmcdodmcdms� hmots-� Sghr� hmenql‘shnm� hr� bnmrhrsdms�

vhsg� sgd� ahnbgdlhb‘k� cdlnmrsq‘shnm� sg‘s� C0.1� ahmc� sgd�
SFE,β sxod�H�qdbdosnq�‘mc�C4�bnmsqhatsdr�sn�ahmchmf�sgd�bnq,
dbdosnq�BC33-�Sgtr+�SFL0/�’vhsg�nmkx�C0.1.4(�‘ood‘qr�sn�
qdoqdrdms�‘m�d‘qkx+�‘ksgntfg�hmbnlokdsd+�‘ssdlos�sn�bqd‘sd�
‘�SFE,βlhlhb-�Sg‘s�r‘hc+�SFL0/�ltrs�oqnuhcd�‘�admd“s�nq�
hs� vntkc� g‘ud� addm� knrs-� Odqg‘or+� vd‘j� s‘qfdshmf� ne�
hlltmd�bdkkr�vghkd�o‘qskx�ahmchmf�sgd�SFE,β sxod�H�qdbdosnq�
rdqudr� rnld� otqonrd;�Vd� ‘v‘hs� ahnbgdlhb‘k� ‘m‘kxrhr� ne�
SFL0/�enq�mdv�hmrhfgsr-

Sq‘bhmf�sgd�qdk‘shnmrghor�adsvddm�sgd�sdm�ldladqr�b‘m�
ad�cnmd�hm�svn�v‘xr+�o‘qrhlnmx�b‘m�ad�‘ookhdc�sn�sgd�oqdr,
dmbd�nq�‘ardmbd�ne�cnl‘hmr�sn�drshl‘sd�rhlhk‘qhsx�nq�‘�sqdd�
b‘m�ad�athks�eqnl�‘m�‘lhmn�‘bhc�‘khfmldms-�Vgdm�sgd�svn�
‘ooqn‘bgdr�‘fqdd+�hs�fdmdq‘sdr�bnm“cdmbd-�Enq�o‘qrhlnmx+�
sgdqd�‘ood‘qr�sn�ad�‘�rhmfkd�o‘sg�eqnl�SFL0/�bnms‘hmhmf�
C0.1.4-�Hs�adfhmr�vhsg�sgd�f‘hm�ne�C2�hm�SFL4+�enkknvdc�
ax�sgd�f‘hm�ne�C3�hm�SFL0.1.2.3.6.7+�enkknvdc�ax�sgd�knrr�
ne�C0.1�hm�SFL5.8+�odqg‘or�bnhmbhchmf�vhsg�hmrdqshnmr�hm�
C2.3�ne�SFL�6.7�’“f-�4(-�Sgd�sqdd�hr�bnmrhrsdms�vhsg�sgd�o‘q,
rhlnmx�rbdm‘qhn�dwbdos�hs�ok‘bdr�sgd�“ud,cnl‘hm�SFL3�hm�‘�
bktrsdq�vhsg�SFL5.8�sg‘s�g‘ud�mn�C0.1�’“f-�7(-�Sghr�ok‘bd,
ldms�rtffdrsr�sg‘s�sgdhq�bnqdbdosnq�cnl‘hmr�’C3.4(�g‘ud�
lnqd� hm� bnllnm� sg‘m� dwodbsdc-�@cchshnm‘k� ahnbgdlhb‘k�
c‘s‘�‘qd�mddcdc-

@r�sn�sgd�nqhfhm�ne�SFL0/�C4+�sgd�vd‘j�rhlhk‘qhsx�hcdm,
sh“dc�ax�bnlo‘qhrnm�ne�SFL0�C2�vhsg�‘�BBO�cnl‘hm�hr�sgd�
oqhl‘qx� bktd-� Sgd� chrtk“cd� anmcr� ‘lnmf� sgd� entq� bnm,
rdqudc�bxrsdhmdr�rdqud�‘r�‘mbgnqr� enq�d‘bg�rsqtbstqd%r� qd,
rodbshud� entq�β,rgddsr-�BBO�cnl‘hm�mdnetmbshnm‘khy‘shnm�
sgdm�enkknvdc�sgd�dwodbsdc�o‘sg�ne�ctokhb‘shnm+�lts‘shnm+�
‘mc�onrhshud�rdkdbshnm-

Ntq�deenqs�sn�tmcdqrs‘mc�vgx�G-�onjxfxptr�mddcdc�SFLr�
enq�gnrs�hlltmd�rtooqdrrhnm�‘mc�chc�mns�tshkhyd�sgd�ltbg�
rhlokdq�rnktshnm�ne�dloknxhmf�hsr�nvm�SFE,β oqnsdhmr� kdc�
sn� sgd� chrbnudqx� sg‘s� sghr� rodbhdr� bnms‘hmr� nmkx� ‘� rhmfkd�
qdbnfmhy‘akd�qdbdosnq-�Etqsgdq+�sghr�qdbdosnq�chrok‘xdc�rd,
ptdmbd�bg‘q‘bsdqhrshbr�ne�ansg�sxod�H�‘mc�sxod�HH+�ats�g‘c�
mn�qdbnfmhy‘akd�khf‘mc�ahmchmf�cnl‘hm-�Sgtr+�‘ksgntfg�bhq,
btlrs‘msh‘k+�sgd�rnkd�qdbdosnq�rdptdmbd�rtffdrsr�sg‘s�sgd�
ldbg‘mhrl� ne�G-� onjxfxptr� SFE,β khf‘mcflqdbdosnq� hmsdq,
‘bshnm�hr�rte“bhdmskx�chrshmbs�eqnl�mnql‘k�sg‘s�sgd�rhw�hcdmsh,
“dc�G-�onjxfxptr�khf‘mcr�vntkc�mns�ad�qdbnfmhydc�ax�gnrs�
SFE,β qdbdosnqr-�Vd�oqnonrd�sg‘s�rdkdbshud�oqdrrtqd�enq�rtq,
uhu‘k�kdc�sn�SFL0/+�sn�bhqbtludms�sghr�hmbnlo‘shahkhsx-

Enq�duhcdmbd�ne�SFL�oqnsdhmr�ntsrhcd�G-�onjxfxptr+�vd�
dw‘lhmdc�G-�bnmsnpstr+� btqqdmskx� sgd�nmkx� rodbhdr�vhsg�‘�
zbgqnlnrnld–� kdudk� fdmnld� ‘rrdlakx� hm� sgd�
Sqhbgnrsqnmfxknhcd‘� rtodqe‘lhkx-� Snfdsgdq� sgd� svn� hmcd,
odmcdms� G-� bnmsnpstr� fdmnldr� qdstqmdc� rhw� ghsr� sn�
SFL0/�C4+� svn� ghsr� sn� SFL0/�C0+� ‘mc� ‘� rhmfkd� ghs� sn�
SFL0/�C1-�Sgd�oqdrdmbd�ne�hsr�sgqdd�cnl‘hmr�hm�G-�bnmsnp 
str�rtoonqsr�sgd�hcd‘�sg‘s�SFL0/�hr�sgd�nkcdrs�e‘lhkx�ldl,
adq+�ats�sgd�chro‘q‘sd�knb‘shnmr�ne�sgd�hcdmsh“dc�cnl‘hmr�
rtffdrs� sg‘s� sgdqd�l‘x�mns�ad�‘m� hms‘bs�SFL0/�oqnsdhm�

L‘hydkr�‘mc�Mdvedkc��������������������������������������������������������������������������������������������������������������������������������������������������������E�B
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hm�G-� bnmsnpstr-� @� rxrsdl‘shb� ‘m‘kxrhr� ne� ‘kk� cnl‘hmr� ne�
SFL0,8�hcdmsh“dc�‘m�hmsdqdrshmf�chrshmbshnm�eqnl�SFL0/-�
C1�ne� SFL1.3.6�l‘sbgdc�‘� rhmfkd� RgJS�cnl‘hm�‘lnmf�
sgd�43�hm�G-�bnmsnpstr-�Sghr�rtffdrsdc�sg‘s�chudqrh“b‘shnm�
ne� sgd� e‘lhkx� adxnmc� SFL0/� hmbktcdc� sgd� hmots� ne� ‘m�
RgJS�cnl‘hm-

Sgd�oqdrdmbd�ne�SFL�C0.1.4�ntsrhcd�G-�onjxfxptr�kd‘c�tr�
sn� bnmctbs� o‘hqvhrd� rdptdmbd� bnlo‘qhrnmr� ne� hsr� sgqdd�
cnl‘hmr-�Sghr�‘m‘kxrhr�qdud‘kdc�28�‘mc�3/�rtarshstshnmr�ad,
svddm�C4�‘mc�C0.C1+�qdrodbshudkx-�Bnlo‘qhmf�C0�vhsg�C1�
tmbnudqdc�23�rtarshstshnmr-�Sgtr+�sgd�ctokhb‘shnm�rdo‘q‘s,
hmf�C0.C1�hr�xntmfdq�sg‘m�sgd�ctokhb‘shnm�ne�C4�sg‘s�bqd‘sdc�
sgd�nqhfhm‘k�ne�sghr�o‘hq-�@ookxhmf�sgd�oqnsdhm�rtarshstshnm�
q‘sd�ne�Cqnrnoghk‘�’S‘ltq‘�ds�‘k-�1//3(�sn�sgd�chrs‘mbd�ad,
svddm�C4� ‘mc�C0.1� xhdkcr� ‘� chudqfdmbd� shld�ne� qntfgkx�
07/�L‘+� vhsg� sgd� C0.C1� chudqfdmbd� ‘s� 042�L‘-� Sgdrd�
‘fdr�snfdsgdq�vhsg�sgd�oqdrdmbd�ne�ltkshokd�C4�cnl‘hmr�
hm�G-�onjxfxptr�‘mc�G-�bnmsnpstr�hlokx�sg‘s�SFL�C4�l‘x�
ad�‘r�nkc�‘r�sgd Sqhbgnrsqnmfxknhcd‘�rtodqe‘lhkx-�Rstchdr�
hm� Cqnrnoghk‘� g‘ud� rgnvm� sg‘s� SFL0/� ‘mc� dudmst‘kkx�
sgd� dmshqd� SFL� e‘lhkx� bntkc� dunkud� vhsghm� ‘� rhmfkd�
khmd‘fd�eqnl�C4+�uh‘�‘�ldbg‘mhrl�ne�qdctmc‘ms�ctokhb‘shnm�
tmcdq�bnmshmtntr�onrhshud� rdkdbshnm� ’U‘mJtqdm�‘mc�Knmf�
1/07(-

Hm�rtll‘qx+�sgd�SFL�e‘lhkx�ne�G-�onjxfxptr�b‘ld�hmsn�
dwhrsdmbd�uh‘�‘m�dunktshnm‘qx�o‘sg�kdrr�sq‘udkdc-�Sgd�q‘ohc�
bqd‘shnm�uh‘�rdkdbshnm�enq�etmbshnm‘k�bnmudqfdmbd�ne�‘�mdv�
ltkshfdmd�e‘lhkx�ne�lnkdbtk‘q�lhlhbr�hr+�sn�ntq�jmnvkdcfd+�
vhsgnts�o‘q‘kkdk-�Sgd�e‘lhkx�oqnuhcdr�‘�tmhptd�hkktrsq‘shnm�ne�
“ud� dunktshnm‘qx�ldbg‘mhrlr� sg‘s� g‘ud� mns� addm� itws‘,
onrdc�oqduhntrkx9�bnmudqfdmbd+�lhlhbqx+�dwnm�lnctk‘qhsx+�
mdv�fdmd�nqhfhm‘shnm+�‘mc�fdmd�e‘lhkx�mdnetmbshnm‘khy‘,
shnm-�Vd� entmc� sg‘s� SFLr�vdqd� mdbdrr‘qx� adb‘trd� sgd�
G-�onjxfxptr�SFE,β o‘sgv‘x khjdkx�vntkc�mns�‘bshu‘sd�gnrs�
qdbdosnqr�‘mc�sg‘s�SFL�athkchmf�aknbjr�‘qd�oqdrdms�hm�sgd�
qtlhm‘ms� hmsdrshm‘k� o‘q‘rhsd�G-� bnmsnpstr-� Sgdrd� “mchmfr�
rtffdrs� svn� ‘udmtdr� enq� etstqd� hmudrshf‘shnm-� Ehqrs+� mdv�
ahnbgdlhb‘k� c‘s‘� sn� ‘rrhfm� etmbshnmr� sn� lnqd� cnl‘hmr�
‘mc�lnqd�e‘lhkx�ldladqr-�Rdbnmc+�mdv�fdmnld�rdptdmbd�
hm� sgd� Sqhbgnrsqnmfxknhcd‘� rtodqe‘lhkx� ‘mc� sgd�
Gdjhflnrnlnhcdr�fdmtr�sn�bk‘qhex�SFL�e‘lhkx�nqhfhmr�‘mc�
dwo‘mrhnm-�Bnmshmtdc�rstcx�ne�SFL�oqnsdhmr�vhkk�hmbqd‘rd�
ntq�jmnvkdcfd�ne�SFE,β rhfm‘khmf+�gnrsflo‘q‘rhsd� hmsdq‘b,
shnmr+�‘mc�lds‘yn‘m�dunktshnm‘qx�ldbg‘mhrlr-

MtookdldmsSpw�LSsdpgSk
Rtookdldms‘qx�c‘s‘ ‘qd�‘u‘hk‘akd�‘s�Fdmnld�Ahnjnfx�Tmc�
Dunjtshnm�nmkhmd�’gsso9..vvv-fad-nwenqcintqm‘kr-nqf.(-

 bimnvkdceldmsr
Vd� sg‘mj� @mcqdv� Ghmbj� ’Ohssratqfg(+� Gdmqx� LbRnqkdx�
’Ctmcdd(+� L‘‘qsdm� u‘m� Chmsgdq+� ‘mc� Odsdq� sdm� Chijd�

’Kdhcdm(� enq� u‘kt‘akd� chrbtrrhnmr-� P-L-L-� sg‘mjr� sgd�
Vdkkbnld� Sqtrs� enq� rtoonqs� sgqntfg� ‘m� Hmudrshf‘snq�
@v‘qc� ’ 10842/(:� R-I-M-� hr� rtoonqsdc� ax� sgd� MHG�
NC/17131�‘mc�NC/17131,R0-

CSsS� uSgkSagkgsw
Sgd�‘tsgnqr�‘e“ql�sg‘s�‘kk�c‘s‘�mdbdrr‘qx�enq�bnm“qlhmf�
sgd�bnmbktrhnmr�ne�sghr�‘qshbkd�‘qd�oqdrdms�hm�sghr�‘qshbkd+�“f,
tqdr+�s‘akdr+�‘mc�rtookdldms‘k�hmenql‘shnm-

IgsdpSstpd�Agsdc
@ka‘qm‘y�IC+�ds�‘k-�1/11-�Lnkdbtk‘q�lhlhbqx�ne�ME,j‘oo‘A�ax�u‘bbhmh‘�

uhqtr�oqnsdhm�dm‘akdr�rdkdbshud�hmghahshnm�ne�‘mshuhq‘k�qdronmrdr-�M‘s�
Lhbqnahnk- 69043fl057-

@mmdr�IO+�Ltmfdq�IR+�Phejhm�CA-�1//2-�L‘jhmf�rdmrd�ne�k‘sdms�SFEβ ‘b,
shu‘shnm-�I�Bdkk�Rbh-�0059106fl113-

A‘ks‘bh�N+�ds�‘k-�1/11-�@sxohb‘k�SFE,β rhfm‘khmf�bnmsqnkr�mdtqnm‘k�fthc,
‘mbd�hm�B-�djdfTmr-�hRbhdmbd�1490/2680-

A‘sdr�GV-� 0751-�Bnmsqhatshnmr� sn� ‘m� hmrdbs� e‘tm‘� ne� sgd�@l‘ynm�
U‘kkdx-� Kdohcnosdq‘9� Gdkhbnmhc‘d-� Sq‘mr� Khmm� Rnb� Knmc-� 129�
384fl455-

Adqf�L+�ds�‘k-�1/08-�SFEβ.ALO�hlltmd�rhfm‘khmf�‘eedbsr�‘atmc‘mbd�
‘mc� etmbshnm�ne�B-�djdfTmr�fts�bnlldmr‘kr-�M‘s�Bnlltm-�0/9�
5/3-

Aqtlldk�S+�ds�‘k-�0883-�Bg‘q‘bsdqhy‘shnm�‘mc�qdk‘shnmrgho�ne�COO�qd,
bdosnqr�dmbncdc�ax�R‘w�‘mc�Sju�hm�Cqnrnoghk‘-�Bdkk�679140fl151-

Bg‘tbg©�B+�ds�‘k-�1/11-�Rtooqdrrhnm�ne�‘hqv‘x�‘kkdqfhb�dnrhmnoghkh‘�ax�
SFL,0+�‘�gdklhmsg�lhlhb�ne�SFE,β-�Hlltmnknfx�0569086fl100-

Bgdm�K+�CdUqhdr�@K+�Bgdmf�BG-�0886-�Dunktshnm�ne�‘msheqddyd�fkxbn,
oqnsdhm�fdmd�eqnl�‘�sqxorhmnfdm�fdmd�hm�@ms‘qbshb�mnsnsgdmhnhc�
“rg-�Oqnb�M‘sk�@b‘c�Rbh�TR@-�8392700fl2705-

Bgdm�R+�Jqhmrjx�AG+�Knmf�L-�1/02-�Mdv�fdmdr�‘r�cqhudqr�ne�ogdmnsxohb�
dunktshnm-�M‘s�Pdu�Fdmds-�039534fl55/-

Bnkk‘uhm�K+�Jhqrbgmdq�LV-�1//2-�Sgd�rdbqdsdc�Eqhyykdc,qdk‘sdc�oqnsdhm�
Rhyykdc�etmbshnmr�‘r�‘�mdf‘shud�eddca‘bj�qdftk‘snq�ne�dwsqdld�udm,
sq‘k�ldrncdql-�Cdudknoldms�02/97/4fl705-

Bnnj�K+�ds�‘k-�1/10-�Hmctbshnm�ne�rs‘akd�gtl‘m�ENWO2*� S�qdfr�ax�‘�
o‘q‘rhsd,cdqhudc�SFEβ lhlhb-�Hlltmnk�Bdkk�Ahnk-�889722fl736-

cd�Uhdmmd�CL-�1/05-�Khedl‘o9�dwoknqhmf�sgd�dmshqd�sqdd�ne�khed-�OKnR�
Ahnk-�039d1//0513-

Dmcn�G+�ds�‘k-�0888-�Pnkd�ne�sgd�fh‘ms�o‘mc‘%r�_ordtcn,sgtla%-�M‘stqd�
28692/8fl20/-

Fdlr�CG+�L‘hydkr�PL-�0885-�@m�‘atmc‘mskx�dwoqdrrdc�ltbhm,khjd�oqn,
sdhm�eqnl�SnwnbTpT�bTmhr�hmedbshud�k‘qu‘d9�sgd�oqdbtqrnq�ne�sgd�k‘qu‘k�
rtqe‘bd� bn‘s� fkxbnoqnsdhmr-� Oqnb� M‘sk� @b‘c� Rbh� TR@-� 829�
0554fl056/-

Fdlr�C+�ds�‘k-�0884-�@m�‘atmc‘ms+�sq‘mr,rokhbdc�lPM@�eqnl�Snwnb‘q‘�
b‘mhr�hmedbshud�k‘qu‘d�dmbncdr�‘�15�jC‘�oqnsdhm�vhsg�gnlnknfx�sn�
ognrog‘shcxkdsg‘mnk‘lhmd� ahmchmf� oqnsdhmr-� I� Ahnk� Bgdl-� 16/9�
07406fl07411-

Fhaar�FL+�ds�‘k-�1//5-�Sgd�bxrsdhmd,qhbg�rdbqdsnqx�oqnsdhm�cnl‘hm�ne�
Sow,0�hr�qdk‘sdc�sn�hnm�bg‘mmdk�snwhmr�‘mc�qdftk‘sdr�qx‘mnchmd�qd,
bdosnq�B‘1*�rhfm‘khmf-�I�Ahnk�Bgdl-�17093045fl3052-

Fhkadqs�V-�0867-�Vgx�fdmdr�hm�ohdbdr;�M‘stqd�16094/0-
Fhkkd‘qc�IR+�Pdcl‘m�D-�1/05-�Fdmdshb�chudqrhsx�‘mc�onotk‘shnm�rsqtb,

stqd�ne�GTdlnmbgtr�bnmsnpstr-�@cu�O‘q‘rhsnk-�82920fl57-
Fnldy,Drbna‘q+�M-+�Fqdfnqx+�V-E-+�L‘hydkr+�P-L-�1///-�Hcdmsh“b‘shnm�

ne�Al,sfg,1+�‘�“k‘qh‘k mdl‘sncd�gnlnknf�ne�B-�djdfTmr�c‘e,6�‘mc�
gtl‘m�SFE,β+�dwoqdrrdc�hm�lhbqn“k‘qh‘k�‘mc�‘ctks�rs‘fdr�ne�AptfhT�
lTjTxh-�Hmedbs�Hlltm-�57953/1fl530/-

SFL�e‘lhkx�ne�SFE,β lhlhbr��������������������������������������������������������������������������������������������������������������������������������������������E�B

Fdmnld�Ahnj-�Dunj-�04’8(� gssor9..cnh-nqf.0/-0/82.fad.du‘c047 @cu‘mbd�@bbdrr�otakhb‘shnm�14�@tftrs�1/12��������������������������������� 04

D
o
w
n
lo
a
d
e
d
fro
m
h
ttp
s
://a
c
a
d
e
m
ic
.o
u
p
.c
o
m
/g
b
e
/a
d
v
a
n
c
e
-a
rtic
le
/d
o
i/1
0
.1
0
9
3
/g
b
e
/e
v
a
d
1
5
8
/7
2
5
1
4
4
4
b
y
A
riz
o
n
a
S
ta
te
U
n
iv
e
rs
ity
W
e
s
t
u
s
e
r
o
n
2
0
S
e
p
te
m
b
e
r
2
0
2
3



Fq‘hmfdq� IP+�ds�‘k-�1/0/-�Gdklhmsg�rdbqdshnmr� hmctbd�cd�mnun�S�bdkk�
Enwo2�dwoqdrrhnm�‘mc�qdftk‘snqx�etmbshnm�sgqntfg�sgd�SFE,β o‘sg,
v‘x-�I�Dwo�Ldc-�1/691220fl1230-

Ftn�O+�ds�‘k-�1//8-�Ct‘k�m‘stqd�ne�sgd�‘c‘oshud�hlltmd�rxrsdl�hm�k‘l,
oqdxr-�M‘stqd�3489685fl7/0-

Gdvhsrnm�IO+�ds�‘k-�1/02-�Rdbqdshnm�ne�oqnsdbshud�‘mshfdmr�ax�shrrtd,�
rs‘fd� mdl‘sncd� k‘qu‘d� qdud‘kdc� ax� oqnsdnlhb� ‘m‘kxrhr� ‘mc�
u‘bbhm‘shnm,hmctbdc�rsdqhkd�hlltmhsx-�OKnR�O‘sgnf-�89d0//2381-

Ghmbj�@O+�Ltdkkdq�SC+�Roqhmfdq�S@-�1/05-�Rsqtbstq‘k�ahnknfx�‘mc�dun,
ktshnm�ne�sgd�SFE,β e‘lhkx-�Bnkc�Roqhmf�G‘qa�Odqrodbs�Ahnk-�791/05-

I‘bjrnm�@O-�1/04-�Oqde‘bd-�Sgd�dunktshnm�ne�o‘q‘rhsd�fdmnldr�‘mc�sgd�
nqhfhmr�ne�o‘q‘rhshrl-�O‘q‘rhsnknfx�031’Rtook�0(9R0flR4-

Ingmrsnm�BIB+�Rlxsg�CI+�Cqdrrdq�CV+�L‘hydkr�PL-�1/05-�SFE,β hm�snk,
dq‘mbd+�cdudknoldms�‘mc�qdftk‘shnm�ne�hlltmhsx-�Bdkk�Hlltmnk-�
188903fl11-

Ingmrsnm�BI+�ds�‘k-�1/06-�@�rsqtbstq‘kkx�chrshmbs�SFE,β lhlhb�eqnl�‘m�
hmsdrshm‘k gdklhmsg� o‘q‘rhsd� onsdmskx� hmctbdr� qdftk‘snqx� S� bdkkr-�
M‘s�Bnlltm-�790630-

Jtl‘q�R+�ds�‘k-�1/11-�Shldsqdd�49�‘m�dwo‘mcdc�qdrntqbd�enq�rodbhdr�ch,
udqfdmbd shldr-�Lnk�Ahnk�Dunk-�289lr‘b063-

K‘hmf�P+�ds�‘k-�1/02-�Sgd�fdmnld�‘mc�sq‘mrbqhosnld�ne�GTdlnmbgtr�
bnmsnpstr+�‘�jdx�lncdk�o‘q‘rhsd� enq�cqtf�‘mc�u‘bbhmd�chrbnudqx-�
Fdmnld�Ahnk-�039P77-

K‘hmf�P+�ds�‘k-�1/05-�GTdlnmbgtr�bnmsnpstr9�fdmnld�rsqtbstqd+�nqf‘m,
hy‘shnm+�bnlo‘q‘shud�fdmnlhbr-�@cu�O‘q‘rhsnk-�829458fl487-

Kh� LN+� V‘m� XX+� R‘mi‘ah� R+� Pnadqsrnm� @J+� Ek‘udkk� P@-� 1//5-�
Sq‘mrenqlhmf�fqnvsg� e‘bsnq,β qdftk‘shnm�ne� hlltmd� qdronmrdr-�
@mmt�Pdu�Hlltmnk-�13988fl035-

Knmf�L+�K‘mfkdx�BG-�0882-�M‘stq‘k�rdkdbshnm�‘mc�sgd�nqhfhm�ne�ihmfvdh+�
‘�bghldqhb�oqnbdrrdc�etmbshnm‘k�fdmd�hm�Cqnrnoghk‘-�Rbhdmbd�15/9�
80fl84-

Knmf�L+�Pnrdmadqf�B+�Fhkadqs�V-�0884-�Hmsqnm�og‘rd�bnqqdk‘shnmr�‘mc�
sgd�dunktshnm�ne�sgd�hmsqnm.dwnm�rsqtbstqd�ne�fdmdr-�Oqnb�M‘sk�@b‘c�
Rbh�TR@-�81901384fl01388-

Knmf�L+�U‘mJtqdm�MV+�Bgdm�R+�Uhaq‘mnurjh�LC-�1/02-�Mdv�fdmd�
dunktshnm9�khsskd�chc�vd�jmnv-�@mmt�Pdu�Fdmds-�3692/6fl222-

Kntj‘r�@B+�ds�‘k-�1///-�@�e‘lhkx�ne�rdbqdsdc�ltbhmr�eqnl�sgd�o‘q‘rhshb�
mdl‘sncd�Snwnb‘q‘�b‘mhr�ad‘q�chudqrd�ltbhm�cnl‘hmr�ats�rg‘qd�
rhlhk‘q� fi‘mjhmf� rhw,bxrsdhmd� qdod‘s� lnsher-� I� Ahnk� Bgdl-� 1649�
285//fl285/6-

L‘hydkr�PL-�1/10-�Sgd�ltksh,e‘bdsdc�qnkdr�ne�SFE,β hm�qdftk‘shnm�ne�hl,
ltmhsx�sn�hmedbshnm-�@cu�Hlltmnk-�04/90fl31-

L‘hydkr�PL+�K‘vqdmbd�P@-�0880-� Hlltmnknfhb‘k� snkdq‘mbd9� sgd�jdx�
ed‘stqd�hm�gtl‘m�“k‘qh‘rhr;�O‘q‘rhsnk�Snc‘x-�69160fl165-

L‘hydkr�PL+�Rlhsr�GG+�LbRnqkdx�GI-�1/07-�Lnctk‘shnm�ne�gnrs�hlltm,
hsx�ax�gdklhmsgr9�sgd�dwo‘mchmf�qdodqsnhqd�ne�o‘q‘rhsd�deedbsnq�ln,
kdbtkdr-�Hlltmhsx�3897/0fl707-

LbRnqkdx�GI+�ds�‘k-�1/0/-�cTe .,qdk‘sdc�SFE,β gnlnknftdr�eqnl�sqh,
bgnrsqnmfxknhc�mdl‘sncdr�rgnv�bnmsq‘rshmf�khed�bxbkd�dwoqdrrhnm�
o‘ssdqmr-�O‘q‘rhsnknfx�0269048fl060-

Ltjtmc‘m�@+�ds�‘k-�1/11-�Bnmudqfdms�dunktshnm�ne�‘�o‘q‘rhsd,dmbncdc�
bnlokdldms�bnmsqnk�oqnsdhm,rb‘eenkc�sn�lhlhb�ahmchmf�ne�l‘ll‘,
kh‘m�SFE,β sn hsr�qdbdosnqr+�SβPH�‘mc�SβPHH-�I�Ahnk�Bgdl-�18790/0883-

Ltkkdq�E-�0767-�Tdadq�chd�Unqsgdhkd�cdq�Lhlhbqx�adh�Rbgldssdqkhmfdm-�
Ynnk�@my-�0943fl44-

Ltkkdq�GI-�0825-�A‘q�ctokhb‘shnm-�Rbhdmbd�729417fl42/-
Mdvedkc�RI+�Vhrnsyjdx�PF+�Jtl‘q�R-�0888-�Lnkdbtk‘q�dunktshnm�ne�‘�

cdudknoldms‘k� o‘sgv‘x9� ogxknfdmdshb� ‘m‘kxrdr� ne� sq‘mrenqlhmf�
fqnvsg�e‘bsnq,β e‘lhkx�khf‘mcr+�qdbdosnqr�‘mc�Rl‘c�rhfm‘k�sq‘mrct,
bdqr-�Fdmdshbr�0419672fl684-

Mnmn�IJ+�Ktsy�LA+�Aqdgl�JP-�1/1/-�Dwo‘mrhnm�ne�gnrs�qdftk‘snqx�S�
bdkkr�ax�rdbqdsdc�oqnctbsr�ne�sgd�s‘odvnql�Dbghmnbnbbtr�ltjshjn 
btjTphr-�Eqnms�Hlltmnk-�009687-

Mtqlhmrjx�CH+�Mtqlhmrj‘x‘�LU+�Cd�@fth‘q�C+�G‘qsk�CK-�0887-�Rdkdbshud�
rvddo� ne� ‘� mdvkx� dunkudc� rodql,rodbh“b� fdmd� hm� Cqnrnoghk‘-�
M‘stqd�2859461fl464-

Nmhbgsbgntj�C+�ds�‘k-�0888-�Rhkdmbhmf�ne�SFE,β rhfm‘kkhmf�ax�sgd�ordt,
cnqdbdosnq�A@LAH-�M‘stqd�3/0937/fl374-

Nrantqm�L+�ds�‘k-�1/06-�Go@PH�oqnsdhm�rdbqdsdc�ax�‘�gdklhmsg�o‘q‘rhsd�
rtooqdrrdr�HK,22-�Hlltmhsx�369628fl640-

O‘kduhbg�M+�L‘bkd‘m�OG+�A‘sdm�@+�Rbnss�PV+�Kd‘sgvhbj�CL-�1/08-�Sgd�
fdmnld� rdptdmbd�ne� sgd� ‘msgdklhmshb,rtrbdoshakd�Mdv�Yd‘k‘mc�
GTdlnmbgtr�bnmsnpstr-�Fdmnld�Ahnk�Dunk-�0090854fl086/-

O‘ssdqrnm�FH+�Jnvddj�@+�Vnmf�@+�Kht�X+�Ptujtm�F-�0886-�Sgd�C@E,2�
Rl‘c�oqnsdhm�‘ms‘fnmhydr�SFE,β,qdk‘sdc�qdbdosnq�rhfm‘khmf�hm�B-�
djdfTmr-�Fdmdr�Cdu-�0091568fl158/-

Oqnjdrbg�@+�ds�‘k-�1/00-�@qwdr9�qdsqnsq‘mronrdc�fdmdr�qdpthqdc�enq�‘ch,
onfdmdrhr-�Mtbkdhb�@bhcr�Pdr-�2892113fl2128-

Pdm� O+� ds� ‘k-� 0885-� Bnmsqnk� ne� B-� djdfTmr� k‘qu‘k� cdudknoldms� ax�
mdtqnm‘k� dwoqdrrhnm� ne� ‘� SFE,β gnlnknf-� Rbhdmbd� 1639�
0278fl0280-

Rlhsg�J@+�ds�‘k-�1/05-�Knv�kdudk�qdftk‘snqx�S�bdkk�‘bshuhsx�hr�drrdmsh‘k�enq�
etmbshnm‘k�sxod,1�deedbsnq�hlltmhsx�sn�dwodk�f‘rsqnhmsdrshm‘k�gdk,
lhmsgr-�Ltbnr‘k�Hlltmnk-�89317fl332-

Rlxsg�CI+�ds�‘k-�1/07-�SFE,β lhlhb�oqnsdhmr�enql�‘m�dwsdmcdc�fdmd�
e‘lhkx� hm� sgd� ltqhmd� o‘q‘rhsd� G-� onjxfxptr-� Hms� I� O‘q‘rhsnk-� 379�
268fl274-

Rlxsg�CI+�ds�‘k-�1/10-�Nq‘k�cdkhudqx�ne�‘� etmbshnm‘k�‘kf‘k,dwoqdrrdc�
SFE,β lhlhb� g‘ksr� bnkhshr� hm� ‘�ltqhmd�CRR�lncdk-� I� Ahnsdbgmnk-�
23/90fl01-

Rlxsg�CI+�ds�‘k-�1/12-�Oqnsdbshnm�eqnl�S�bdkk,cdodmcdms bnkhshr�ax�sgd�
gdklhmsg,cdqhudc� hlltmnlnctk‘snqx�lhlhb�ne�SFE,β-�Go,SFL-�
Chrbnu�Hlltmnk-�19jx‘c//0-

Rtk‘hl‘m�@@+�ds�‘k-�1/05-�@�sqdl‘sncd�o‘q‘rhsd�cdqhudc�fqnvsg�e‘bsnq�
ahmcr� ‘mc� dwdqsr� hmfitdmbdr�nm�gnrs� hlltmd� etmbshnmr� uh‘� gnrs�
bxsnjhmd�qdbdosnq�bnlokdwdr-�OKnR�O‘sgnf-�019d0//4880-

S‘ltq‘�J+�Rtaq‘l‘mh‘m�R+�Jtl‘q�R-�1//3-�Sdlonq‘k�o‘ssdqmr�ne�eqths�
fix� ’Cqnrnoghk‘(� dunktshnm� qdud‘kdc�ax�lts‘shnm� bknbjr-�Lnk�Ahnk�
Dunk-�10925fl33-

Sdrrdtq�H+�Ynt�J+�Adqadq�D+�Yg‘mf�G+�Vxrr,Bnq‘x�S-�1//5-�Ghfgkx�rdm,
rhshud�‘mc�rodbh“b�ahn‘rr‘x� enq�ld‘rtqhmf�ahn‘bshud�SFE,β-�ALB�
Bdkk�Ahnk-�6904-

Sdtedk�E+�ds�‘k-�1/11-�Rhfm‘kO�5-/�oqdchbsr�‘kk�rhfm‘k�odoshcdr�trhmf�oqn,
sdhm�k‘mft‘fd lncdkr-�M‘s�Ahnsdbgmnk-�3/90/12fl0/14-

Sy‘uk‘jh�J+�Lntrs‘j‘r�@-�1/1/-�SFE,β rhfm‘khmf-�Ahnlnkdbtkdr�0/9376-
U‘bb‘�E+�ds�‘k-�1/1/-�@�gdklhmsg,cdqhudc�rtooqdrrnq�ne�RS1�aknbjr�‘kkdq,

fhb�qdronmrdr-�dKhed�89d43/06-
u‘m�Chmsgdq�L+�ds�‘k-�1/12-�BC33�‘bsr�‘r�‘�bnqdbdosnq�enq�bdkk,rodbh“b�

dmg‘mbdldms� ne� rhfm‘khmf� ‘mc� qdftk‘snqx� S� bdkk� hmctbshnm� ax�
SFL0+� ‘� o‘q‘rhsd� SFE,β lhlhb-� Oqnb� M‘sk� @b‘c� Rbh� TR@-� 01/9�
d12/126/01/-

U‘mJtqdm�M+�Knmf�L-�1/07-�Fdmd�ctokhb‘sdr�qdrnkuhmf�rdwt‘k�bnmfihbs�
q‘ohckx�dunkudc�drrdmsh‘k�f‘ldsnfdmdrhr�etmbshnmr-�M‘s�Dbnk�Dunk-�19�
6/4fl601-

Uhmdx�LD+�Sgnlornm�EI+�Bqnnj L-�1//4-�SFE,β ‘mc�sgd�dunktshnm�ne�
mdl‘sncd�o‘q‘rhshrl-�Hms�I�O‘q‘rhsnk-�2490362fl0364-

Vghsd�LOI+�ds�‘k-�1/10-�Sgd�o‘q‘rhsd�bxsnjhmd�lhlhb�Go,SFL�onsdmskx�
qdokhb‘sdr�sgd�qdftk‘snqx�deedbsr�ne�SFE,β nm�ltqhmd�BC3*�S�bdkkr-�
Hlltmnk�Bdkk�Ahnk-�889737fl753-

Vhrnsyjdx�PF+�Mdvedkc�RI-�1/1/-�SFE,β oqncnl‘hm�‘khfmldmsr�qdud‘k�
tmdwodbsdc� bxrsdhmd� bnmrdqu‘shnm� bnmrhrsdms� vhsg� ogxknfdmdshb�
oqdchbshnmr�ne�bqnrr,rtae‘lhkx�gdsdqnchldqhy‘shnm-�Fdmdshbr�1039�
336fl354-

:rrnbhZsd�dchsnp9�Ingm�@qbgha‘kc

L‘hydkr�‘mc�Mdvedkc��������������������������������������������������������������������������������������������������������������������������������������������������������E�B
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Supplementary Information: 1 Table and 1 Figure 
Table S1. Alignments in support of Table 3 with the same rows and columns. 



			 

Fig. S1.  ShKT domain matches the C-terminal half of TGM D2 better than a CCP domain. 

Alignment of TGM2 D2 (middle row) with the Metridin ShKT domain protein from H. contortus 

(previously noted in Table 3 and Table S1; bottom row) and CCP D3 the from human cell surface 

protein CD46 (previously noted in Fig 4; top row). The alignment break at TGM D2 amin acid 58 

marks the intra-domain intron between exons IV and V (as shown for TGM1 in Fig. 3).  TGM2 

increased similarity to ShKT begins with the basic residues upstream of the second cysteine 

(residue 44) and continues until the proline after the fourth cysteine (residue 79). 


