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Characterizing selection on complex traits through
conditional frequency spectra
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Fmsonctbshnm
Nudq�sgd�k]rs�svn�cdb]cdr)�fdmnld,vhcd�]rrnbh]shnm�rstchdr�’FV?R(�
g]ud� tmbnudqdc� bntmskdrr� ]rrnbh]shnmr� adsvddm� fdmdshb� u]qh]msr�

]mc�bnlokdw�sq]hsr-�Hm�sgd�oqnbdrr)�hs�g]r�adbnld�]oo]qdms�sg]s�sgd�de,

edbs� rhydr�ne� sq]hs,]rrnbh]sdc�u]qh]msr�]qd� hmudqrdkx� bnqqdk]sdc�vhsg�

sgdhq�eqdptdmbhdr�’X]mf�I�ds�Xk �1/0/)�1/04:�Roddc�ds�Xk �1/01(-�Sghr�qdk],

shnmrgho�g]r�addm�hmsdqoqdsdc�]r�]�rhfm�sg]s�m]stq]k�rdkdbshnm�]bsr�nm�

bnlokdw� sq]hsr� ’Ydmf� ds� Xk � 1/07)� 1/10:� Rbgndbg� ds� Xk � 1/08(-�

Etqsgdqlnqd)�o]ssdqmr�ne�chudqrhsx�]qntmc�sq]hs,]rrnbh]sdc�u]qh]msr�

]ood]q�sn cduh]sd�eqnl�mdtsq]k�dwodbs]shnmr�’F]y]k�ds�Xk �1/06:�Roddc�

ds�Xk �1/1/(-
Sn� dwok]hm� sgdrd�nardqu]shnmr)� cheedqdms�lncdkr� ne� rdkdbshnm�nm�

bnlokdw�sq]hsr�g]ud�addm�oqnonrdc-�Rdudq]k�fqntor�g]ud oqnonrdc�
lncdkr�ne�rs]ahkhyhmf�rdkdbshnm)�vgdqdhm�hmsdqldch]sd�sq]hs�u]ktdr�]qd�
e]unqdc� ’K]mcd� 0865:�Stqdkkh� 0873:� Rhlnmr� ds� Xk �1/07:� Yg]mf� ds� Xk �
1/12(-�Rs]ahkhyhmf�rdkdbshnm�nm�]�sq]hs�qdrtksr�hm�rdkdbshnm�]f]hmrs�sgd�
lhmnq� ]kkdkd� ]s� hmcdodmcdms� fdmdshb� u]qh]msr� tmcdqkxhmf� sgd� sq]hs�
’Qnadqsrnm�0845:�Rhlnmr�ds�Xk �1/07:�V]krg�]mc�Kxmbg�1/07(-�Hm�nsgdq�
vnqcr)�sgd�chqdbshnm�ne�rdkdbshnm�]s�hmchuhct]k�]kkdkdr�cdodmcr�nm�sgd�
eqdptdmbx�ne�sgd�]kkdkd-�Hm�bnmsq]rs)�nsgdqr�g]ud�oqnonrdc�]�lncdk�ne�
otqhexhmf�rdkdbshnm)�vghbg�dms]hkr�rdkdbshnm�]f]hmrs�]kk�mdv�lts]shnmr�
’Jdhfgskdx� ]mc� Ghkk� 088/:� Dxqd,V]kjdq� 1/0/:� B]a]kkdqn� ds� Xk � 1/04:�

Ydmf�ds�Xk �1/10(-�Tmcdq�rtbg�lncdkr)�sgd�chqdbshnm�ne�rdkdbshnm�hr�hmcd,
odmcdms�ne�]kkdkd�eqdptdmbx-�Ehm]kkx)�rnld�g]ud�oqnonrdc�lncdkr�ne�
chqdbshnm]k�rdkdbshnm�nm�bnlokdw�sq]hsr)�vgdqd�sgd�chqdbshnm�ne�rdkdb,
shnm�]s� hmchuhct]k�]kkdkdr�cdodmcr�nm� sgd�rhfm�ne� sgdhq�deedbsr� ’Ftn�
ds�Xk �1/07(-
Chrshmfthrghmf�adsvddm�bnlodshmf�lncdkr�ne�rdkdbshnm� hr�dr,

rdmsh]k� enq� hmsdqoqdshmf� sgd� qdrtksr� ne� FV?R-� Sgd� lncd� ]mc�
rsqdmfsg�ne�rdkdbshnm�]bshmf�nm�sq]hsr�cdsdqlhmdr�vgdsgdq�FV?R�
sdmc�sn�]rbdqs]hm�u]qh]msr�vhsg�k]qfd�nq�rl]kk�deedbsr-�Lnqdnudq)�
adb]trd�rdkdbshnm�hmfltdmbdr�sgd�fdmdshb�]qbghsdbstqd�ne�sq]hsr�]s�
sgd�lnkdbtk]q�kdudk)�rdkdbshnm�b]m�]krn�rg]od�sgd�dwsdms�sn�vghbg�
chrbnudqdc�u]qh]msr�]qd�okdhnsqnohb�]mc�etqsgdq�torsqd]l�hm�qdft,
k]snqx�mdsvnqjr)�nq�lnqd�rodbhüb�]mc�etqsgdq�cnvmrsqd]l�hm�qdft,
k]snqx� mdsvnqjr� ’Lnrs]e]uh� ds� Xk � 1/12(-� M]stq]kkx)� sghr� g]r�
bnmrdptdmbdr�enq�sgd�oqnonqshnm�ne�gdqhs]ahkhsx�dwok]hmdc�ax�chr,
bnudqdc� u]qh]msr� ’N%Bnmmnq� ds� Xk � 1/08:� Vdhmdq� ds� Xk � 1/12()� ]r�
vdkk ]r sgd onqs]ahkhsx ne onkxfdmhb rbnqdr) nq sgd dwsdms sn vghbg
]�onkxfdmhb�rbnqd�cdqhudc�eqnl�]�o]qshbtk]q�FV?R�bngnqs�hr�oqd,
chbshud� hm� fdmdshb]kkx� chrrhlhk]q� hmchuhct]kr� ’V]mf� ds� Xk � 1/1/:�
Ctqu]rtk]� ]mc� Kngltdkkdq� 1/10:� X]hq� ]mc�Bnno� 1/11(-� Sgtr)� ]�
bkd]q�tmcdqrs]mchmf�ne�rdkdbshnm�nm�bnlokdw�sq]hsr�hr�mns�nmkx�dr,
rdmsh]k�enq�rstcxhmf�bnlokdw�sq]hs�dunktshnm)�ats�]krn�enq�tmcdq,
rs]mchmf�bnlokdw�sq]hs�]qbghsdbstqd�lnqd�aqn]ckx-
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Rdkdbshnm�nm�bnlokdw�sq]hsr�g]r�addm�bg]kkdmfhmf�sn�hmudrshf]sd�
hm�o]qs�adb]trd�ne�sgd�sdbgmhb]k� khlhs]shnmr�ne�FV?R-�Ehqrs)� sgd�
onvdq� sn�]rbdqs]hm�]� sq]hs,]rrnbh]sdc�u]qh]ms� hm�FV?R�cdodmcr�
nm�sgd�u]qh]ms%r�eqdptdmbx�]mc�deedbs�rhyd:�FV?R�]qd�lnqd�onv,
dqdc� sn� ]rbdqs]hm� u]qh]msr� vhsg� k]qfd� lhmnq� ]kkdkd� eqdptdmbhdr�
]mc� k]qfd�deedbs�rhydr-�Enq� sq]hsr�tmcdq�rdkdbshnm)� sgd�deedbs�rhyd�
ne�]�u]qh]ms�cdsdqlhmdr�sgd�rsqdmfsg�ne�rdkdbshnm�nm�sgd�u]qh]ms)�
vghbg�hm�stqm�bnmrsq]hmr�hsr�eqdptdmbx-�Sghr�knfhb�]krn�]ookhdr�sn�
sq]hsr�sg]s�]qd�fdmdshb]kkx�bnqqdk]sdc�vhsg�sq]hsr�tmcdq�rdkdbshnm-�
Sq]hs,]rrnbh]sdc�u]qh]msr�]rbdqs]hmdc�hm�FV?R�]qd�sgdqdenqd�dm,
qhbgdc�enq�bnllnm�u]qh]msr�]mc�sgntfgs�sn�ad�cdokdsdc�enq�sgd�
lnrs� rsqnmfkx� rdkdbsdc� u]qh]msr� ’Oqhsbg]qc� 1//0:� L]mnkhn� ds� Xk �
1//8(-�Rdbnmc)�FV?R�fdmdq]kkx�qdkx�nm�fdmnsxod�]qq]xr�]mc�hl,
ots]shnm�o]mdkr�sn�hmedq�fdmnsxodr�fdmnld,vhcd-�Ax�hlokhbhskx�oqh,
nqhshyhmf� ]� rtards� ne� fdmdshb� u]qh]shnm)� ]qq]xr� ]mc� hlots]shnm�
]kfnqhsglr�vhkk�ah]r�chrbnudqdc�u]qh]msr�hm�]�l]mmdq�sg]s�hr�o]q,
shbtk]qkx� cheübtks� sn� lncdk� ’Bk]qj� ds� Xk � 1//4:� K]bg]mbd� ]mc�
Shrgjnee�1/02:�Jhl�ds�Xk �1/07(-�?r�]�qdrtks)�sgd�oqnbdrr�ne�FV?R�]r,
bdqs]hmldms�b]m�narbtqd�sgd�g]kkl]qj�rhfm]stqdr�ne�rdkdbshnm-
Sn�]unhc�bdqs]hm�ah]rdr�hmctbdc�ax�FV?R�]rbdqs]hmldms)�vd�

oqnonrd�bnmchshnmhmf�nm�sgd�]kkdkd�eqdptdmbx�hm�sgd�FV?R�bngnqs�
ax�kdudq]fhmf�]cchshnm]k)�chudqfdc�onotk]shnmr-�Sgdrd�]cchshnm]k�
onotk]shnmr�oqnuhcd�nqsgnfnm]k�rntqbdr�ne�hmenql]shnm�]ants�rd,
kdbshnm-�Lnqdnudq)�bnmchshnmhmf�nm�sgd�eqdptdmbx�hm�sgd�FV?R�bn,
gnqs�deedbshudkx�bnmchshnmr�nm�FV?R�]rbdqs]hmldms�hsrdke-�Xds)�hm�
nqcdq�sn�bnlahmd�hmenql]shnm�]bqnrr�onotk]shnmr)�vd�mddc�sn�cd,
udkno� ]� eq]ldvnqj� enq� cdrbqhahmf� gnv� rdkdbshnm� ]mc�
mnm,dpthkhaqhtl�cdlnfq]ogx�hlo]bs�sgd�chrsqhatshnm�ne�]kkdkd�eqd,
ptdmbhdr�hm�nmd�onotk]shnm�bnmchshnm]k�nm�]mnsgdq-
?�vd]ksg�ne�oqduhntr�vnqj�g]r�trdc�onotk]shnm�fdmdshbr�sgdnqx�

sn�]mrvdq�ptdrshnmr�]s�sgd�hmsdqrdbshnm�ne�rdkdbshnm)�cdlnfq]ogx)�
]mc�’inhms(�]kkdkd�eqdptdmbx�sq]idbsnqhdr-�L]qtx]l]�’0863( cdqhudc�
sgdnqdshb]k�dwodbs]shnmr�enq�sgd�hlo]bs�ne�rdkdbshnm�nm�]kkdkd�eqd,
ptdmbhdr�vhsghm� ]� rhmfkd� onotk]shnm�tmcdq� dpthkhaqhtl�cdlnf,
q]ogx-�Lnqd� qdbdmskx)� nsgdqr� g]ud� bg]q]bsdqhydc� sgd� hlo]bs� ne�
mnm,dpthkhaqhtl�cdlnfq]oghdr�nm�ansg�mdtsq]k�u]qh]shnm�’Lxdqr�
ds�Xk �1//7:�Ag]rj]q�]mc�Rnmf�1/03:�Ag]rj]q�ds�Xk �1/04:�Sdqgnqrs�
]mc� Rnmf� 1/04:� Rodmbd� ds� Xk � 1/05:� A]g]qh]m� ]mc� Fq]udk� 1/07:�
Q]frc]kd�ds�Xk �1/07:�Qnrdm�ds�Xk �1/07:�Rbgq]hadq�1/07(�]mc�rdkdbsdc�
]kkdkdr�vhsghm�]�rhmfkd�onotk]shnm�’Rk]sjhm�1//0: Du]mr�ds�Xk �1//6:�
øhujnuhb́ ]mc� Rsdog]m� 1/00:� Rnmf� ]mc� Rsdhmqöbjdm� 1/01:� Bgdm�
]mc�Rk]sjhm�1/02:�Rbgq]hadq�ds�Xk �1/05:�Nqsdf],Cdk�Udbbgxn�ds�Xk �
1/11(-�Bnmrdptdmskx)�vd�g]ud�]�rnkhc�sgdnqdshb]k�dwodbs]shnm�enq�
gnv�rdkdbshnm�]mc�cdlnfq]ogx�hlo]bs�sgd�]kkdkd�eqdptdmbx�rodb,
sqtl�vhsghm�nmd�onotk]shnm-�Sgdqd�g]r�]krn�addm�]�khmd�ne�vnqj�dw,
oknqhmf� gnv� sgdrd� svn� dunktshnm]qx� enqbdr� hlo]bs� sgd� inhms�
eqdptdmbx� rodbsqtl� enq� svn� nq�lnqd� onotk]shnmr� ’Ftsdmjtmrs�
ds�Xk �1//8:�Ktjhb́ ds�Xk �1/00:�Ktjhb́ ]mc�Gdx�1/01:�X]mf�L?�ds�Xk �
1/03:� Intf]mntr�ds�Xk �1/06:�J]ll�I?�ds�Xk �1/06:�Jdqm�]mc�Gdx�
1/06:�J]ll�I�ds�Xk �1/1/:�Chkadq�]mc�Sdqgnqrs�1/13(-
Gnvdudq)�sgd�deedbs�ne�bnmchshnmhmf�nm�eqdptdmbhdr�hm�nmd�onot,

k]shnm�g]r�addm�tmcdq,dwoknqdc-�Vd�oqnonrd�bnmchshnmhmf�nm�eqd,
ptdmbhdr�hm�]�FV?R�bngnqs�]r�]�ld]mr�ne�rstcxhmf�rdkdbshnm�nm�
bnlokdw�sq]hsr)�ats�oqduhntr�vnqj�nm�bnmchshnm]k�eqdptdmbx�rodb,
sq]�g]r�enbtrdc�nm�mdtsq]k�u]qh]msr)�mns�rdkdbsdc�u]qh]msr�’Bgdm�
ds� Xk � 1//6:� G]qo]j� ds� Xk � 1/05:� Ctqu]rtk]� ]mc� R]mj]q]q]l]m�
1/1/(-�Vghkd�hs�hr�jmnvm�sg]s�cheedqdms�lncdkr�ne�rdkdbshnm�kd]ud�
chrshmbs�rhfm]stqdr�nm�inhms�eqdptdmbx�rodbsq])�hs�hr�tmbkd]q�he�sghr�
]krn� gnkcr� enq� bnmchshnm]k� eqdptdmbx� rodbsq]-� Bnmchshnm]k� eqd,
ptdmbx�rodbsq]�b]m�ad�tmcdqrsnnc�ax�bnmrhcdqhmf�rdkdbshnm�ansg�
enqv]qcr�]mc�a]bjv]qcr�hm�shld9�üqrs�a]bjv]qcr�eqnl�sgd�bnmch,
shnm]k�onotk]shnm�sn�]�rg]qdc�]mbdrsnq)�sgdm�enqv]qcr�sn�sgd�rd,
bnmc)� tmbnmchshnmdc� onotk]shnm-� Sgd� hlo]bs� ne� rdkdbshnm� nm�

]kkdkd�eqdptdmbx�sq]idbsnqhdr�a]bjv]qcr�hm�shld�hr�onnqkx�tmcdq,
rsnnc)�drodbh]kkx�tmcdq�mnm,dpthkhaqhtl�cdlnfq]oghdr-
Sgtr)�vd�rntfgs�sn�bg]q]bsdqhyd�bnmchshnm]k�eqdptdmbx�rodbsq]�

]bqnrr�lncdqm�gtl]m�onotk]shnmr�tmcdq�cheedqdms�lncdkr�ne�rd,
kdbshnm-� Sgqntfg� ntq� sgdnqdshb]k� ]m]kxrdr� ne� bnmchshnm]k� eqd,
ptdmbx� rodbsq])� vd� hcdmshüdc� rsqnmf� pt]khs]shud� rhfm]stqdr�
]rrnbh]sdc�vhsg�d]bg�lncdk�ne�rdkdbshnm-�Vd�sgdm�trdc�0/5�bnl,
okdw� sq]hs�FV?R� sn� hmudrshf]sd� dlohqhb]k� bnmchshnm]k� eqdptdmbx�
rodbsq]�]s�sq]hs,]rrnbh]sdc�u]qh]msr�]mc�]rrdrr�duhcdmbd�enq�cheedq,
dms�lncdkr�ne�rdkdbshnm�nm�bnlokdw�sq]hsr-�Ehm]kkx)�vd�trdc�sghr�
eq]ldvnqj� sn� tmcdqrs]mc� gnv� rdkdbshnm� ]mc� mnm,dpthkhaqhtl�
cdlnfq]ogx� hlo]bs� sgd�onqs]ahkhsx�ne�onkxfdmhb�rbnqdr-�Ntq�qd,
rtksr�ghfgkhfgs� sgd�tshkhsx�ne� bnmchshnm]k� eqdptdmbx�rodbsq]�]r�]�
snnk�enq�rstcxhmf�rdkdbshnm�nm�bnlokdw�sq]hsr-

Mdrtksr
ET:M�WrbdqsWhmldms�ahWrdr�Wkkdkd�eqdptdmbw�
rodbsqW
Vd�üqrs�rntfgs�sn�cdlnmrsq]sd�sgd� hlo]bs�ne�FV?R�]rbdqs]hm,
ldms�nm�sgd�]kkdkd�eqdptdmbx�rodbsqtl-�Vd�adf]m�ax�btq]shmf�]�
rds�ne�u]qh]msr ]rrnbh]sdc�vhsg�0/5�bnlokdw�sq]hsr�]mc�chrd]rdr-�
Vd� nas]hmdc� 07)118� sq]hs,]rrnbh]sdc� u]qh]msr� eqnl� otakhrgdc�
FV?R�ne�83�pt]mshs]shud�sq]hsr�hm�sgd�TJ�Ahna]mj�zVghsd�Aqhshrg–�
bngnqs)� ]ooqnwhl]sdkx� 226)///� hmchuhct]kr� ’Rhlnmr� ds� Xk � 1/11(-�
Vd�]cchshnm]kkx�nas]hmdc�]�rds�ne�0)/3/�sq]hs,]rrnbh]sdc�u]qh]msr�
eqnl�otakhrgdc�FV?R�ne�01�bnlokdw�chrd]rdr�hm�u]qhntr�bngnqsr�
vhsg�Dtqnod]m�]mbdrsqhdr�’Rtookdldms]qx�S]akd�R0(-
Vd�bnlo]qdc�sgd�cdqhudc�]kkdkd�eqdptdmbhdr�ne�sq]hs,]rrnbh]sdc�

u]qh]msr�sn�sgnrd�ne�]ooqnwhl]sdkx�00�lhkkhnm�mnm,]rrnbh]sdc�u]q,
h]msr�hlotsdc�hm�sgd�TJ�Ahna]mj-�?r�dwodbsdc)�vd�entmc�sg]s�sgd�eqd,
ptdmbhdr� ne� sq]hs,]rrnbh]sdc� u]qh]msr� ]qd� dmqhbgdc� enq� bnllnm�
u]qh]shnm)�qdfldbshmf�sgd�ah]r�hmctbdc�ax�sgd�oqnbdrr�ne�]rbdqs]hmldms�
’Ehf-�0](-�Sgd�sqdldmcntr�chrbqdo]mbx�adsvddm�sgd�eqdptdmbhdr�ne�
sq]hs,]rrnbh]sdc�u]qh]msr�]mc�sgd�sqtd�]kkdkd�eqdptdmbx�rodbsqtl�dl,
og]rhydr�sgd�tshkhsx�ne�bnmchshnm]k�eqdptdmbx�rodbsq]�’Ehf-�0a(-�Rhlhk]q�
sn�inhms�eqdptdmbx�rodbsq]) bnmchshnm]k�eqdptdmbx�rodbsq]�b]m�dmbncd�
hmenql]shnm�]ants�cdlnfq]ogx�]mc�m]stq]k�rdkdbshnm-�Tmkhjd�inhms�
eqdptdmbx� rodbsq])� bnmchshnm]k� eqdptdmbx� rodbsq]�b]m�bhqbtludms�
sgd�ah]rdr�hmctbdc�ax�FV?R�]rbdqs]hmldms�ax�bnmchshnmhmf�nm�sgd�
eqdptdmbhdr�ne�sq]hs,]rrnbh]sdc�u]qh]msr�hm�sgd�FV?R�bngnqs-

BgWqWbsdqhyhmf�Wkkdkd�eqdptdmbw�cwmWlhbr�nudq�
shld
Sn�athkc�hmsthshnm�enq�sgd�]kkdkhb�cxm]lhbr�b]ostqdc�ax�bnmchshnm]k�
eqdptdmbx�rodbsq])�vd�bg]q]bsdqhydc�sgd�hlo]bs�ne�cdlnfq]ogx�
]mc� rdkdbshnm� nm� ]kkdkd� eqdptdmbhdr� nudq� shld-� Vd� bnmrhcdqdc�
entq�cheedqdms�cdlnfq]oghb�lncdkr�qdkdu]ms�enq�gtl]m�onotk],
shnmr9� dpthkhaqhtl� cdlnfq]ogx� ’h-d-� bnmrs]ms� onotk]shnm� rhyd()�
ansskdmdbj)� dwonmdmsh]k� onotk]shnm� fqnvsg)� ]mc� ansskdmdbj� enk,
knvdc�ax�dwonmdmsh]k fqnvsg-�Vd�]krn�bnmrhcdqdc�sgd�enkknvhmf�
sgqdd�sxodr�ne�rdkdbshnm9�otqhexhmf�rdkdbshnm�]f]hmrs�mdv�]kkdkdr)�
chqdbshnm]k�rdkdbshnm�nm�sq]hsr)�]mc�rs]ahkhyhmf�rdkdbshnm�nm�sq]hsr-�
Sgdrd�sgqdd�lncdr�ne�rdkdbshnm�b]m�ad�vdkk,]ooqnwhl]sdc�ax�che,
edqdms�]kkdkhb�cxm]lhbr-�Otqhexhmf�rdkdbshnm�]bsr�]r�mdf]shud�fdmhb�
rdkdbshnm�]f]hmrs�cdqhudc�]kkdkdr:�chqdbshnm]k�rdkdbshnm�]s�sgd�sq]hs�
kdudk�]bsr�]r�onrhshud�fdmhb� rdkdbshnm� enq� sq]hs,hloqnuhmf�]kkdkdr:�
]mc�rs]ahkhyhmf�rdkdbshnm�b]m�ad�]ooqnwhl]sdc�ax�odqedbs�tmcdqcn,
lhm]mbd� vgdqd� nmkx� gdsdqnyxfnsdr� g]ud� qdctbdc� üsmdrr�
’Qnadqsrnm�0845:�V]krg�]mc�Kxmbg�1/07(-
Vd�üqrs�qdb]ohstk]sdc�vdkk,jmnvm�qdrtksr�]ants�gnv�rdkdbshnm�

hlo]bsr�sgd�sq]idbsnqx�ne�]m�]kkdkd�adfhmmhmf�]s�]�o]qshbtk]q�eqd,
ptdmbx-�Vd�rhltk]sdc�]kkdkd�eqdptdmbhdr�tmcdq�]�Vqhfgs“Ehrgdq�
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lncdk�enq�1)///�fdmdq]shnmr�]mc�]�bnmrs]ms�onotk]shnm�rhyd�vhsg�
Md < 0/)///-�Qdf]qckdrr�ne�]m�]kkdkd%r�eqdptdmbx)�onrhshud�rdkdbshnm�
]mc�mdf]shud�rdkdbshnm�bnmrhrsdmskx�]bs�sn�hmbqd]rd�]mc�cdbqd]rd�
eqdptdmbhdr)�qdrodbshudkx-�Hm�bnmsq]rs)�]kkdkhb�cxm]lhbr�tmcdq�rs],
ahkhyhmf�rdkdbshnm�dwghahs�]�eqdptdmbx�cdodmcdmbd�adb]trd�rs]ahk,
hyhmf�rdkdbshnm�qdrtksr�hm�rdkdbshnm�]f]hmrs�sgd�lhmnq�]kkdkd-�?kkdkdr�
]s�knv�eqdptdmbhdr�’d-f-�/-0(�g]ud�md]qkx�hmchrshmfthrg]akd�cxm]l,
hbr�tmcdq�rs]ahkhyhmf�rdkdbshnm�]mc�mdf]shud�rdkdbshnm�’Ehf-�1]()�ats�
]r�sgd�cdqhudc�]kkdkd�eqdptdmbx�hmbqd]rdr)�sgd�cxm]lhbr�tmcdq�rs],
ahkhyhmf�rdkdbshnm�fq]ct]kkx�chudqfd�eqnl�sgnrd�tmcdq�mdf]shud�rd,
kdbshnm-�Vgdm ]kkdkdr�]qd�]s�]�eqdptdmbx ne�/-4)�cxm]lhbr�tmcdq�
rs]ahkhyhmf�rdkdbshnm�qdrdlakd�sgnrd�ne�mdtsq]khsx�’Ehf-�1a()�]mc�]s�
eqdptdmbhdr� vdkk� ]anud� /-4)� rs]ahkhyhmf� rdkdbshnm� adfhmr� sn� knnj�
rhlhk]q�sn�onrhshud�rdkdbshnm�’Ehf-�1b(-
Vd� mdws� rtll]qhydc� ]kkdkhb� cxm]lhbr� ax� bnlotshmf� sgd�

oqna]ahkhsx� ne� ]m� ]kkdkd� sq]mrhshnmhmf� eqnl� ]� fhudm� ]mbdrsq]k� eqd,
ptdmbx)� w]mb)� sn� ]� fhudm� cdrbdmc]ms� eqdptdmbx)� wcdrb)�
N’Scdrb < wcdrb |S]mb < w]mb: r) η()� vgdqd� r� qdoqdrdmsr� sgd� rdkdbshnm�
rbdm]qhn� ]mc� η sgd� cdlnfq]ogx-� Vd� bnlotsdc� sgdrd
enqv]qc,hm,shld� sq]mrhshnm� oqna]ahkhshdr� trhmf� svn� cheedqdms� ]o,
oqn]bgdr9�Vqhfgs“Ehrgdq�rhltk]shnmr�bnmctbsdc�vhsg�RKhL�’G]kkdq�
]mc�Ldrrdq�1/08()� ]mc�mtldqhb]kkx�vhsg� e]rsCSVE� ’Rodmbd� ds�Xk �
1/12(-
Trhmf� sgdrd� sq]mrhshnm� oqna]ahkhshdr)� vd� bnlotsdc� sgd� dw,

odbsdc�eqdptdmbx�hm�sgd�cdrbdmc]ms�onotk]shnm�bnmchshnm]k�nm�
sgd�]mbdrsq]k�eqdptdmbx-�Qdrtksr�enq�ntq�dpthkhaqhtl�lncdk�]qd�
oqdrdmsdc�hm�Ehf-�1c)�vhsg�dwodbsdc�]kkdkd�eqdptdmbhdr�qdl]hmhmf�
tmbg]mfdc�nudq�shld�tmcdq�]�mdtsq]k�lncdk:�hmbqd]rhmf�tmcdq�
onrhshud�rdkdbshnm:�cdbqd]rhmf�tmcdq�mdf]shud�rdkdbshnm:�]mc�ad,
g]uhmf�hm�]�eqdptdmbx,cdodmcdms�l]mmdq�tmcdq�rs]ahkhyhmf�rd,
kdbshnm-� Enq� mnm,dpthkhaqhtl� lncdkr)� sgd� qdrtksr� ]qd�
pt]khs]shudkx�bnmrhrsdms�’Rtookdldms]qx�Ehf-�R0()�ats�ax�rgqhmj,
hmf�onotk]shnm�rhydr)�ansskdmdbjr�hmbqd]rd�sgd�deedbs�ne�fdmdshb�
cqhes)� sgdqdax� qdctbhmf� sgd�cheedqdmbdr� adsvddm� rdkdbshnm� ]mc�
mdtsq]khsx�’Rtookdldms]qx�Ehf-�R0])�R0b)�R0c(-�Sq]mrhshnm�oqna,
]ahkhshdr� vdqd� bnmbnqc]ms� adsvddm� RKhL� rhltk]shnmr� ]mc�
e]rsCSVE)�sgntfg�sgdqd�vdqd�rnld�chrbqdo]mbhdr�]s�knv�]kkdkd�
eqdptdmbhdr�ctd�sn�sgd�cheedqdms�]rrtloshnmr�ne�ansg�ldsgncr�
’Ldsgncr)�Rtookdldms]qx�Ehf-�R0]“b(-�Vd�mdws�bnmrhcdqdc�sgd�
hlo]bs�ne�rdkdbshnm�]mc�cdlnfq]ogx�a]bjv]qcr�hm�shld-�Hm�nsgdq�
vnqcr)�fhudm�]m�]kkdkd�rdfqdf]shmf�hm�]�cdrbdmc]ms�onotk]shnm)�
vg]s�cn�vd�dwodbs�hsr�eqdptdmbx�sn�g]ud�addm�hm�]m�]mbdrsq]k�

onotk]shnm;�Tmcdq�dpthkhaqhtl�cdlnfq]ogx)�vd�entmc�sg]s�rd,
kdbsdc�]kkdkdr�]qd�dwodbsdc�sn�ad�]s�knvdq�eqdptdmbhdr�hm�]m�]m,
bdrsq]k� onotk]shnm� qdf]qckdrr� ne� sgd� chqdbshnm� ne� rdkdbshnm-�
Lnqdnudq)�bnmchshnm]k�nm�sgd�eqdptdmbx�hm�sgd�cdrbdmc]ms�onot,
k]shnm)�sgd�chrsqhatshnm�ne�eqdptdmbhdr�hm�sgd�]mbdrsq]k�onotk],
shnm� hr� hcdmshb]k� enq� onrhshud� ]mc� mdf]shud� rdkdbshnm� ’Ehf-� 2a()�
bnmrhrsdms�vhsg�]�bk]rrhb�qdrtks�eqnl�L]qtx]l]�’0863(-
Sghr�b]m�ad�q]shnm]khydc�ax�sghmjhmf�ne�sgd�a]bjv]qc�sq]mrhshnm�

oqna]ahkhsx�N’S]mb < w]mb |Scdrb < wcdrb: r) η(�]r�]�onrsdqhnq�oqna]ahk,
hsx�oqnonqshnm]k�sn�sgd�khjdkhgnnc�ne�sq]mrhshnmhmf�eqnl�rnld�]m,
bdrsq]k� eqdptdmbx� sn� sgd� cdrbdmc]ms� eqdptdmbx)�
N’Scdrb < wcdrb |S]mb < w]mb: r) η()�vdhfgsdc�ax�sgd�oqhnq�oqna]ahkhsx�
ne� adhmf� ]s� sg]s� ]mbdrsq]k� eqdptdmbx)� N’S]mb < w]mb: r) η(� ’Ehf-� 2]:�
Dpt]shnm�1(-�Tmcdq�dpthkhaqhtl�cdlnfq]ogx�]mc�mdf]shud�rdkdb,
shnm)�sgd�khjdkhgnnc� hr�l]whlhydc�ax�u]ktdr�ne�w]mb� fqd]sdq�sg]m�
wcdrb� adb]trd� mdf]shud� rdkdbshnm� cdbqd]rdr� eqdptdmbhdr� nudq�
shld-�Bnmudqrdkx)�tmcdq�onrhshud�rdkdbshnm)�sgd�khjdkhgnnc�hr�l]wh,
lhydc�ax�u]ktdr�ne�w]mb� kdrr�sg]m�wcdrb� adb]trd�onrhshud�rdkdbshnm�
hmbqd]rdr�eqdptdmbhdr�nudq�shld-�Gnvdudq)�sgd�oqhnq�chrsqhatshnm�
cheedqr� tmcdq� mdf]shud� ]mc� onrhshud� rdkdbshnm� hm� sgd� noonrhsd�
v]x9� ghfg� cdqhudc� ]kkdkd� eqdptdmbhdr� hm� sgd� ]mbdrsnq� ]qd�ltbg�
kdrr�oqna]akd�tmcdq�mdf]shud�rdkdbshnm�bnlo]qdc�sn�onrhshud�rdkdb,
shnm-�Enq�dpthkhaqhtl�cdlnfq]oghdr)�sgdrd�svn�enqbdr�dw]bskx�a]k,
]mbd)�qdrtkshmf�hm�mdf]shud�]mc�onrhshud�rdkdbshnm�g]uhmf�hcdmshb]k�
onrsdqhnq�chrsqhatshnmr�’Ehf-�2](-
Tmcdq�mnm,dpthkhaqhtl�cdlnfq]ogx)�cheedqdms�sqdmcr�dldqfdc�

’Rtookdldms]qx�Ehf-�R1(-�Sgd�cdlnfq]oghb�lncdkr�vd�bnmrhcdqdc�
nmkx�cheedq�eqnl�d]bg�nsgdq�enkknvhmf�sgd�rokhs�eqnl�sgd�]mbdrsq]k�
onotk]shnm:�sgtr)�vghkd�rdkdbshnm�hlo]bsr�ansg�sgd�oqhnq�N’S]mb <�
w]mb: r) η(� ]mc� sgd� khjdkhgnnc� N’Scdrb < wcdrb |S]mb < w]mb: r) η()� ntq�
cdlnfq]oghb�lncdkr�nmkx�bg]mfd�sgd�khjdkhgnnc-
Hm�sgd�oqdrdmbd�ne�]�ansskdmdbj)�sgd�hmbqd]rdc�rsqdmfsg�ne�fdm,

dshb�cqhes�l]jdr�sgd�khjdkhgnnc�fl]ssdq)�]mc�]r�]�qdrtks)�sgd�onrsdqhnq�
hr�cnlhm]sdc�ax�sgd�oqhnq)�rtbg�sg]s�sgd�dwodbsdc�eqdptdmbx�hm�sgd�
]mbdrsnq�cndr�mns�u]qx�cq]l]shb]kkx�]bqnrr�cdrbdmc]ms�eqdptdm,
bhdr�’Ehf-�2b)�Rtookdldms]qx�Ehf-�R1b(-�Rodbhüb]kkx)�vd�entmc�sg]s�
]kkdkdr�rtaidbs�sn�mdf]shud�]mc�rs]ahkhyhmf�rdkdbshnm�]qd�khjdkx�sn�
ad�q]qd�hm�sgd�]mbdrsnq�qdf]qckdrr�ne�sgdhq�eqdptdmbx�hm�sgd�oqdrdms-�
Vd�entmc�sg]s�]�ansskdmdbj�enkknvdc�ax�dwonmdmsh]k�fqnvsg�qd,
udqrdr�rnld�ne� sgd�nardqudc�fl]ssdmhmf�adb]trd� sgd� hmbqd]rd� hm�
onotk]shnm� rhyd� cdbqd]rdr� sgd� rsqdmfsg�ne� fdmdshb� cqhes� ’Ehf-� 2c)�
Rtookdldms]qx�Ehf-�R1c(-

a b

Dhf �0 �Nudquhdv-�](�Cdqhudc�]kkdkd�eqdptdmbx�chrsqhatshnm�ne�08)158�sq]hs,]rrnbh]sdc�u]qh]msr�]mc�]ooqnwhl]sdkx�00�lhkkhnm�mnm,]rrnbh]sdc�u]qh]msr�hm�sgd�
TJ�Ahna]mj�Vghsd�Aqhshrg�bngnqs-�a(�Nudquhdv�ne�bnmchshnm]k�eqdptdmbx�rodbsq]-�Fhudm�svn�onotk]shnmr�j�]mc�i)�sgd�bnmchshnm]k�eqdptdmbx�rodbsqtl�O’Sj <�
wj |Si < wi(�qdpthqdr�tr�sn�üqrs�bnmrhcdq�]kkdkd�sq]idbsnqhdr�a]bjv]qcr�hm�shld�eqnl�wi�sn�sgd�eqdptdmbx�hm�sgd�bnllnm�]mbdrsnq�ne�onotk]shnmr�j�]mc�i:�sgdm�
tkshl]sdkx�enqv]qcr�hm�shld�sn�wj-

Bg]q]bsdqhyhmf�rdkdbshnm�nm�bnlokdw�sq]hsr� y� 2
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Tmcdq�dwonmdmsh]k�fqnvsg�]knmd)�fdmdshb�cqhes�hr�ltbg�vd]jdq)�
ld]mhmf�sgd�khjdkhgnnc�hr�rg]qodq�sg]m�hs�hr�]s�dpthkhaqhtl)�]mc�sgd�
onrsdqhnq�hr�cnlhm]sdc�ax�sgd�khjdkhgnnc�hmrsd]c�ne�sgd�oqhnq-�?r�]�
qdrtks)�]kkdkdr�rtaidbs�sn�mdf]shud�rdkdbshnm�]qd�dwodbsdc�sn�ad�]s�
ghfgdq�eqdptdmbhdr�hm�sgd�]mbdrsq]k�onotk]shnm�qdk]shud�sn�]kkdkdr�
dunkuhmf�mdtsq]kkx)�vghkd�]kkdkdr�rtaidbs�sn�onrhshud�rdkdbshnm�]qd�
dwodbsdc�sn�ad�]s�knvdq�eqdptdmbhdr�’Ehf-�2d)�Rtookdldms]qx�Ehf-�
R1d(-�Vd�]krn�u]qhdc�sgd�rsqdmfsg�ne�sgd�ansskdmdbj�]mc�sgd�cdfqdd�
ne� dwonmdmsh]k� fqnvsg)� ümchmf� pt]khs]shudkx� rhlhk]q� qdrtksr�
’Rtookdldms]qx�Ehf-�R2(-

Mdkdbshnm�Wmc�sgd�nts ne :eqhbW�cdlnfqWoghb�
lncdk
G]uhmf�cdudknodc�hmsthshnm�enq�enqv]qc�]mc�a]bjv]qc�]kkdkhb�cx,
m]lhbr�tmcdq�rhlokd�cdlnfq]oghdr)�vd�mdws�bnmrhcdqdc�sgdhq�hl,
okhb]shnmr�enq�qd]khrshb�gtl]m�cdlnfq]oghdr-�Vd�fdmdq]sdc�]kkdkd�
eqdptdmbx� chrsqhatshnmr� tmcdq� ]� cdlnfq]oghb� lncdk� hmedqqdc�
eqnl� G]m� Bghmdrd� hm� Adhihmf)� Bghm]� ’BGA(:� Xnqta]� hm� Ha]c]m)�
Mhfdqh]� ’XQH(:� ]mc�Mnqsgdqm� Dtqnod]mr� eqnl�Ts]g� ’BDT(� hm� sgd�
0)///� Fdmnldr� Oqnidbs� ’Ehf-� 3](� ’?tsnm� ds� Xk � 1/04:� Intf]mntr�
ds� Xk �1/06(-� Aqhdflx)� sghr�lncdk� bnmrhrsr� ne� ]m� ]mbdrsq]k� gtl]m�
onotk]shnm� tmcdq� dpthkhaqhtl� cdlnfq]ogx� vhsg� 13)///� hmchuh,
ct]kr� ]ooqnwhl]sdkx� 3)0//� fdmdq]shnmr� ]fn-� ?s� sghr� shld)� sgd�
nts,ne,?eqhb]� lhfq]shnm� nbbtqr)� ]mc� sgd� onotk]shnm� ne� sgd�
nts,ne,?eqhb]�aq]mbg�rgqhmjr�ax�]klnrs�8/ )�qdfldbshmf�]�rdudqd�
ansskdmdbj-� ?esdq� ]m� ]cchshnm]k� 1)4//� fdmdq]shnmr)� sgd�
nts,ne,?eqhb]� aq]mbg� rokhsr� hmsn� sgd� BDT� ]mc�BGA� onotk]shnmr)�
ansg�ne�vghbg�tmcdqfn�]�lncdrs�ansskdmdbj�]mc�sgdm�dwodqhdmbd�
dwonmdmsh]k�fqnvsg�tmshk�sgd�oqdrdms�c]x-
Vd�üqrs�rntfgs�sn�tmcdqrs]mc�sgd�hlo]bs�ne�rdkdbshnm�nm�eqd,

ptdmbx� rodbsq]� hm� ]mbdrsq]k� onotk]shnmr� bnmchshnmdc� nm� sgd�
oqdrdms,c]x�eqdptdmbx�hm�BDT-�Rtqoqhrhmfkx)�vd�entmc�sg]s�sgd�dw,
odbsdc� eqdptdmbx� hm� sgd� ]mbdrsnq� ne� BDT� ]mc� BGA)�
DZSBDT−BGA ]mbdrsnq |SBDT: r) η[)� hr� rhlhk]q� enq� ]kkdkdr� dunkuhmf� mdt,
sq]kkx� ]mc� sgnrd� tmcdq� rsqnmf� mdf]shud� rdkdbshnm� ’r < 0/−2(�
’Rtookdldms]qx�Ehf-�R3](-
Nmd�lhfgs�rtoonrd�sg]s�rdkdbshnm�qdrdlakdr�mdtsq]khsx�adb]trd�

sgd�0)5//�fdmdq]shnmr�rdo]q]shmf�sgd�BDT“BGA�]mbdrsnq�eqnl�BDT�
cndr�mns�oqnuhcd�dmntfg�shld�enq�rdkdbshnm�sn�]bs-�Gnvdudq)�sghr�
dwok]m]shnm�b]m�ad�qtkdc�nts�ax bnmrhcdqhmf�]kkdkd�eqdptdmbx�cx,
m]lhbr�enqv]qcr�hm�shld�]knmf�sghr�aq]mbg9�hs�hr�]oo]qdms�sg]s�rd,
kdbshnm� rtars]msh]kkx� hlo]bsr� ]kkdkd� eqdptdmbhdr� nudq� sgd� 0)5//�
fdmdq]shnmr� adsvddm� sgd� BDT“BGA� ]mbdrsnq� ]mc� BDT�
’Rtookdldms]qx� Ehf-� R3a(-� Hmrsd]c)� ntq� nardqu]shnmr� b]m� ad� dw,
ok]hmdc�ax�mnm,dpthkhaqhtl�cdlnfq]ogx)�vghbg�qdrtksr�hm�neerds,
shmf� deedbsr�adsvddm� sgd� khjdkhgnnc�ne�BDT� eqdptdmbhdr�]mc� sgd�

oqhnq�chrsqhatshnm� hm�sgd�BDT“BGA�]mbdrsnq)�rhlhk]q� sn�vg]s�vd�
r]v�oqduhntrkx�’Ehf-�2](-
Hm�bnmsq]rs)�vd�entmc�sg]s�sgd�dwodbsdc�eqdptdmbx�hm�sgd�]mbdr,

snq�ne�BDT�]mc�XQH)�DZSBDT−XQH ]mbdrsnq |SBDT: r) η[)�hr�rhlhk]q�enq�]k,
kdkdr�tmcdq�rsqnmf�rs]ahkhyhmf�rdkdbshnm�]mc�]kkdkdr�tmcdq�rsqnmf�
mdf]shud�rdkdbshnm�’Rtookdldms]qx�Ehf-�R3b(-�Qdf]qckdrr�ne�sgd�eqd,
ptdmbx�hm�BDT)�]kkdkdr�tmcdq�rsqnmf�rs]ahkhyhmf�nq�mdf]shud�rdkdb,
shnm� ]qd� khjdkx� sn� ad� l]hms]hmdc� ]s� knv� eqdptdmbhdr� hm� sgd�
]mbdrsnq�ne�BDT�]mc�XQH-�Sghr�hr�bnmbnqc]ms�vhsg�sgd�qdrtksr�vd�
r]v�enq�]�otqd�ansskdmdbj�rbdm]qhn�’Ehf-�2b()�rtffdrshmf�sg]s�sgd�
rsqdmfsg� ne� sgd� nts,ne,?eqhb]� ansskdmdbj� ntsvdhfgr� sgd� rtard,
ptdms�dwonmdmsh]k�fqnvsg-
Sgd�rs]qj�cheedqdmbd� hm� sgd�a]bjv]qc�sq]mrhshnm�oqna]ahkhshdr�

enq�sgd�BDT“XQH�]mbdrsnq�]mc�sgd�BDT“BGA�]mbdrsnq�hr�o]qshbtk]q,
kx�mns]akd�fhudm�sgd�pt]khs]shud�rhlhk]qhsx�ne�sgd�enqv]qc�sq]mrhshnm�
oqna]ahkhshdr�’Rtookdldms]qx�Ehf-�R3a)�R3c(-�Tkshl]sdkx)�sghr�tm,
cdqrbnqdr�ntq�ümchmf�sg]s�a]bjv]qc�sq]mrhshnmr�]qd�lnqd�rdmrh,
shud�sn�cdlnfq]ogx�sg]m�enqv]qc�sq]mrhshnmr-
Vd�mdws� stqmdc� sn�tmcdqrs]mchmf� sgd�]kkdkd� eqdptdmbx� rodb,

sqtl�hm�nmd�lncdqm�gtl]m�onotk]shnm�bnmchshnm]k�nm� sgd� eqd,
ptdmbx� hm� ]mnsgdq� lncdqm� onotk]shnm-� Vd� enbtrdc� nm� sgd�
chrsqhatshnm�ne�eqdptdmbhdr�hm�XQH�]mc BGA�bnmchshnm]k�nm�sgd�eqd,
ptdmbx�hm�BDT)�fhudm�sg]s�sgd�l]inqhsx�ne�FV?R�o]qshbho]msr�]qd�
ghfgkx�fdmdshb]kkx�rhlhk]q�sn�BDT�’Lhkkr�]mc�Q]g]k�1/08(-
Vd�nardqudc�sg]s�bnmchshnm]k�nm�sgd�eqdptdmbx�hm�BDT)�rs]ahk,

hyhmf�]mc�mdf]shud�rdkdbshnm�ansg�qdrtks� hm� knvdq�eqdptdmbhdr� hm�
BGA� ]mc� XQH� qdk]shud� sn� mdtsq]khsx)� qdf]qckdrr� ne� sgd� BDT� eqd,
ptdmbx�’Ehf-�3b)�3c(-�?s�knv�eqdptdmbhdr�hm�BDT)�onrhshud�rdkdbshnm�
]mc�mdtsq]khsx�qdrtks�hm�rhlhk]q�dwodbsdc�eqdptdmbhdr�hm�BGA�]mc�
XQH-�Gnvdudq)�]r�sgd�BDT�eqdptdmbx�hmbqd]rdr)�onrhshudkx�rdkdbsdc�
]kkdkdr�]qd�dwodbsdc�sn�ad�]s�ltbg�ghfgdq�eqdptdmbhdr�hm�BGA�]mc�
XQH�qdk]shud�sn�mdtsq]k�]kkdkdr-�Sn�tmcdqrs]mc�sghr�qdrtks)�mnsd�sg]s�
knv�eqdptdmbx�]kkdkdr�sdmc�sn�ad�xntmfdq�nm�]udq]fd�]mc�kdrr�khjdkx�
sn�ad�rdfqdf]shmf� hm� sgd�]mbdrsq]k�onotk]shnmr)�drodbh]kkx�vgdm�
rtaidbs� sn� rdkdbshnm� ’Rtookdldms]qx� Ehf-� R4])� R4c(� ’L]qtx]l]�
0863(-�?r�sgd�BDT�eqdptdmbx�hmbqd]rdr)�sgd�khjdkhgnnc�ne�]�onrhshud,
kx� rdkdbsdc� ]kkdkd� rdfqdf]shmf� hm� sgd� ]mbdrsq]k� onotk]shnm� hm,
bqd]rdr)� rtbg� sg]s� sgd� ]kkdkd� b]m� dwodqhdmbd� onrhshud� rdkdbshnm�
]knmf�sgd�nsgdq�aq]mbgdr)�qdrtkshmf�hm�ghfgdq�eqdptdmbhdr�hm�BGA�
]mc�XQH�qdk]shud�sn�mdtsq]khsx�’Rtookdldms]qx�Ehf-�R4b)�R4e(-
Ehm]kkx)� vd� bnmrhcdqdc� vghbg� bnmchshnm]k� eqdptdmbx� rodbsq]�

vntkc�ad�lnrs�hmenql]shud�enq�hcdmshexhmf�sgd�lncd�ne�rdkdbshnm�
]bshmf�nm�bnlokdw�sq]hsr-�Vd�entmc�sg]s�bnlo]qhmf�XQH�]mc�BDT�
hr� lnqd� hmenql]shud� sg]m� bnlo]qhmf� BGA� ]mc� BDT)� drodbh]kkx�
vgdm�rdkdbshnm�hr�vd]j�’Rtookdldms]qx�Ehf-�R5(-�Vd�]krn�entmc�
sg]s� hs� hr� fdmdq]kkx�ltbg� d]rhdq� sn� chrshmfthrg� mdtsq]khsx� eqnl�

a b c d

Dhf �1 �Enqv]qc�sq]mrhshnmr-�])�a)�b(�?kkdkd�eqdptdmbx�sq]idbsnqhdr�rhltk]sdc�tmcdq�]�Vqhfgs“Ehrgdq�lncdk-�C]rgdc�khmdr�cdohbs�sgd�ld]m�eqdptdmbx�]bqnrr�
1/�sq]idbsnqhdr�enq�d]bg�lncdk�ne�rdkdbshnm-�c(�Dwodbsdc�eqdptdmbx�hm�]�cdrbdmc]ms�onotk]shnm�bnmchshnm]k�nm�sgd�eqdptdmbx�hm�sgd�]mbdrsq]k�onotk]shnm)�
bnlotsdc�vhsg�e]rsCSVE-�Enq�]kk�o]mdkr)�sgd�cdlnfq]oghb�lncdk�bnmrhrsr�ne�]�bnmrs]ms�onotk]shnm�rhyd�vhsg�Md < 0/)///�enq�1)///�fdmdq]shnmr)�]mc�
rdkdbshnm�bndeübhdmsr�bnqqdronmc�sn�|gr| < 4./ > 0/−3-
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lncdr�ne� rdkdbshnm� sg]m� hs� hr� sn�chrshmfthrg�Xlnmf� sgd�cheedqdms�
lncdr�ne�rdkdbshnm-�Rodbhüb]kkx)�eqdptdmbx�rodbsq]�hm�XQH�bnmch,
shnm]k� nm� BDT� ]qd� rhlhk]q� tmcdq� rsqnmf� mdf]shud� rdkdbshnm� ]mc�
rsqnmf� rs]ahkhyhmf� rdkdbshnm-�?s�ghfg� ’cdqhudc(� ]kkdkd� eqdptdmbhdr�
hm�BDT)�rs]ahkhyhmf�rdkdbshnm�]mc�mdf]shud�rdkdbshnm�adbnld�d]rhdq�
sn�chrshmfthrg�’Rtookdldms]qx�Ehf-�R4()�ats�]kkdkdr�]s�rtbg�ghfg�eqd,
ptdmbhdr� ]qd� chrbnudqdc� hmeqdptdmskx)� o]qshbtk]qkx� tmcdq� sgdrd�
lncdr�ne�rdkdbshnm�’Ehf-�0])�3a(-�Hmsdqdrshmfkx)�rs]ahkhyhmf�]mc�mdf],
shud�rdkdbshnm�]qd�d]rhdq�sn�chrshmfthrg�vgdm�rdkdbshnm�hr�vd]jdq�“�
hm�sghr�qdfhld)�cdqhudc�]kkdkdr�]qd�lnqd�khjdkx�sn�qd]bg�eqdptdmbhdr�
fqd]sdq�sg]m�/-4)�vgdqd�sgd�svn�lncdr�ne�rdkdbshnm�dwghahs�cheedq,
dms�]kkdkhb�cxm]lhbr�’Rtookdldms]qx�Ehf-�R6]“b)�Ehf-�1b(-
Nmd�bnmrhcdq]shnm�hr�sg]s�ntq�]ooqn]bg�hmgdqdmskx�]rrtldr�]�

sqdd,khjd�cdlnfq]oghb�lncdk9�vgdm�svn�onotk]shnmr�rokhs)�]kkdkd�
eqdptdmbhdr� hm� ansg� onotk]shnmr� ltrs� dunkud� hmcdodmcdmskx-�
Gnvdudq)�hs�hr�vdkk,jmnvm�sg]s�gtl]m�cdlnfq]oghb�ghrsnqx�ed],
stqdc�nmfnhmf�lhfq]shnm�adsvddm�onotk]shnmr�’Ftsdmjtmrs�ds�Xk �
1//8:�Q]frc]kd�]mc�Fq]udk�1/08(-�Rtbg�lhfq]shnm�vntkc�fdmdq]sd�
]�bnqqdk]shnm�adsvddm�onotk]shnm�]kkdkd�eqdptdmbhdr)�onsdmsh]kkx�
hlo]bshmf� sgd� bnmchshnm]k� eqdptdmbx� rodbsqtl-� Sn� tmcdqrs]mc�
sgd� hlo]bs� ne� lhfq]shnm� nm� bnmchshnm]k� eqdptdmbx� rodbsq])� vd�
trdc�sgd�rnesv]qd�o]bj]fd�lnldmsr)�vghbg�hr�b]o]akd�ne�lncdkhmf�
sgd� inhms� eqdptdmbx� rodbsqtl� tmcdq� lnqd� bnlokdw� ]mc�
mnm,sqdd,khjd�cdlnfq]oghdr�’Intf]mntr�ds�Xk �1/06(-�Tmcdq�vd]j�
rdkdbshnm)�vd�entmc�sg]s�bnmchshnm]k�eqdptdmbx�rodbsq]�]qd�pt]kh,
s]shudkx�bnmrhrsdms� hm�sgd�oqdrdmbd�ne�lhfq]shnm-�Bnmchshnm]k�nm�
sgd� eqdptdmbx� hm� BDT)� ]kkdkdr� rtaidbs� sn� mdf]shud� nq� rs]ahkhyhmf�

rdkdbshnm�]qd�dwodbsdc�sn�ad�]s�knvdq�eqdptdmbhdr�hm�BGA�]mc�XQH�
qdk]shud�sn�mdtsq]k�]kkdkdr)�vghkd�]kkdkdr�rtaidbs�sn�onrhshud�rdkdb,
shnm� ]qd� dwodbsdc� sn� ad� ]s� ghfgdq� eqdptdmbhdr� ’Rtookdldms]qx�
Ehf-�R7(-�Hmsdqdrshmfkx)�vd�]krn�nardqudc�rnld�mns]akd�cheedqdmbdr�
hm�sgd�oqdrdmbd�ne�lhfq]shnm9�]s�eqdptdmbhdr�tov]qcr�ne�8/ �hm�
BDT)�]kkdkdr�rtaidbs�sn�rs]ahkhyhmf�rdkdbshnm�]qd�khjdkx�sn�ad�]s�ghfg,
dq�eqdptdmbhdr�hm�BGA�]mc�XQH�qdk]shud�sn�mdtsq]k�]kkdkdr-

DlohqhbWk�WmWkwrhr�ne�sqWhs WrrnbhWsdc�uWqhWmsr
Sn�tmcdqrs]mc�sgd�lncd�ne�rdkdbshnm�]bshmf�nm�gtl]m�bnlokdw�
sq]hsr)�vd� hmudrshf]sdc�dlohqhb]k� bnmchshnm]k� eqdptdmbx�rodbsq]-�
Sgdqd�]qd�svn�oqhl]qx�bg]kkdmfdr�hm�trhmf�ntq�sgdnqdshb]k�vnqj�
nm� bnmchshnm]k� eqdptdmbx� rodbsq]� sn� hmsdqoqds� dlohqhb]k� c]s]-�
Ehqrs)� vd� dwodbs� sq]hs,]rrnbh]sdc� u]qh]msr� ]rbdqs]hmdc� vhsg�
FV?R�sn�qdoqdrdms�]�lhwstqd�ne�cheedqdms�rdkdbshnm�bndeübhdmsr-�
Rdbnmc)�]r�vd�nardqudc�hm�ntq�sgdnqdshb]k�vnqj)�bnmchshnm]k�eqd,
ptdmbx�rodbsq]�]qd�rdmrhshud� sn�cdlnfq]ogx)�ld]mhmf� sg]s�ntq�
pt]mshs]shud�sgdnqdshb]k�qdrtksr�]qd�rdmrhshud�sn�sgd�dw]bs�cdln,
fq]oghb� o]q]ldsdqr� hm� sgd� Intf]mntr� ds� Xk � ’1/06( nts,ne,?eqhb]�
lncdk-�Gnvdudq)�ntq�pt]khs]shud�sgdnqdshb]k�qdrtksr�]qd�qnatrs�sn�
rl]kk� bg]mfdr� hm� cdlnfq]oghb� o]q]ldsdqr� ]knmf� sgd� aq]mbgdr�
ne� sgd� sqdd� ’Rtookdldms]qx�Ehf-� R8()� ]r�vdkk�]r� hm� sgd�]mbdrsq]k�
onotk]shnm� ’Rtookdldms]qx� Ehf-� R0/(-� Sghr� hr� drodbh]kkx� sqtd�
vgdm�bnmchshnmhmf�nm�]�lncdqm�onotk]shnm�sg]s�g]r�dwodqhdmbdc�
]�ansskdmdbj9�]�qdbdms�ansskdmdbj�fdmdq]sdr�]�rsqnmf�pt]khs]shud�
rhfm]k�sg]s�hr�qdb]ohstk]sdc�]bqnrr�l]mx�cdlnfq]oghb�rbdm]qhnr-

a

c d e

b

Dhf �2 �A]bjv]qc�sq]mrhshnmr-�](�A]bjv]qc�sq]mrhshnm�oqna]ahkhshdr�b]m�ad�hmsdqoqdsdc�]r�]�onrsdqhnq�bnmrhrshmf�ne�]�khjdkhgnnc�’h-d-�enqv]qc�sq]mrhshnm�
oqna]ahkhshdr()�ltkshokhdc�ax�]�oqhnq�’h-d-�sgd�l]qfhm]k�chrsqhatshnm�hm�sgd�]mbdrsnq(-�a“d(�Dwodbsdc�eqdptdmbx�hm�]m�]mbdrsq]k�onotk]shnm�bnmchshnm]k�nm�sgd�
eqdptdmbx�hm�sgd�cdrbdmc]ms�onotk]shnm)�bnlotsdc�vhsg�e]rsCSVE-�Rdkdbshnm�bndeübhdmsr�bnqqdronmc�sn�|gr| < 4./ > 0/−3-�Cdlnfq]oghblncdkr�bnmrhrs�ne�
]m�]mbdrsq]k�onotk]shnm�vhsg�Md < 0/)///�]mc�a(�bnmrs]ms�onotk]shnm�rhyd�enq�1)///�fdmdq]shnmr:�b(�/.0Md�ansskdmdbj:�c(�/.0Md�ansskdmdbj�]mc�dwonmdmsh]k�
fqnvsg�]s�]�q]sd�ne�/-0 :�d(�dwonmdmsh]k�fqnvsg�]s�]�q]sd�ne�/-0 �d]bg�fdmdq]shnm-�Sn�dmg]mbd�uhrhahkhsx)�nudqk]oohmf�chrsqhatshnmr�]qd�qdoqdrdmsdc�vhsg�
c]rgdc�khmdr-

Bg]q]bsdqhyhmf�rdkdbshnm�nm�bnlokdw�sq]hsr� y� 4
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Sgtr)�fhudm�sgd�bg]kkdmfdr�]rrnbh]sdc�vhsg�cq]vhmf�pt]mshs]shud�
bnmbktrhnmr�eqnl�bnmchshnm]k�eqdptdmbx�rodbsq])�vd�hmrsd]c�pt]khs],
shudkx�hmudrshf]sd�sgd�lncd�ne�rdkdbshnm�]bshmf�nm�bnlokdw�sq]hsr-�Sn�
cn�rn)�vd�bnlo]qd�bnmchshnm]k�eqdptdmbx�rodbsq]�enq�sq]hs,]rrnbh]sdc�
u]qh]msr�sn�bnmchshnm]k�eqdptdmbx�rodbsq]�enq�zl]sbgdc�u]qh]msr)–�]�
rds�ne�ots]shudkx�mdtsq]k)�mnm,]rrnbh]sdc�u]qh]msr�vhsg�rhlhk]q�fdm,
nlhb�oqnodqshdr-�Vd�fdmdq]sdc�]�rds�ne�l]sbgdc�u]qh]msr ax�l]sbg,
hmf� sq]hs,]rrnbh]sdc� u]qh]msr� sn� mnm,]rrnbh]sdc� u]qh]msr nm� svn�
ldsqhbr9�cdqhudc�]kkdkd�eqdptdmbx�hm�sgd�TJ�Ahna]mj�Vghsd�Aqhshrg�bn,
gnqs)�]mc�A,u]ktd)�]�ld]rtqd�ne�a]bjfqntmc�rdkdbshnm�’Ltqogx�ds�Xk �
1/11(-�L]sbghmf�nm�A,u]ktd�]bbntmsr� enq�cheedqdmbdr� hm�]kkdkd� eqd,
ptdmbx�rodbsq]�sg]s�]qd�ctd�sn�rdkdbshnm�]s�khmjdc�rhsdr)�]r�noonrdc�
sn� rdkdbshnm� ]s sgd� enb]k� u]qh]ms-� Sgntfg� rnld� eq]bshnm� ne� sgdrd�
l]sbgdc�u]qh]msr�l]x�ad�etmbshnm]k�]mc�tmcdq�rdkdbshnm)�sghr�nmkx�
l]jdr�ntq�bnlo]qhrnmr�lnqd�bnmrdqu]shud-
Vd�bnlo]qdc�bnmchshnm]k�eqdptdmbx�rodbsq]�hm�XQH�]mc�BGA�ad,

svddm�sq]hs,]rrnbh]sdc�u]qh]msr�]mc�l]sbgdc�u]qh]msr-�Vd�bnmch,
shnmdc� nm� eqdptdmbhdr� hm� sgd� TJ� Ahna]mj� Vghsd� Aqhshrg� bngnqs�
adb]trd�hs�hr�sgd�FV?R�bngnqs�enq�83�ne�sgd�0/5�bnlokdw�sq]hsr�vd�
]m]kxydc)�]mc�adb]trd�sgd�hmchuhct]kr�hm�sghr�bngnqs�]qd�fdmdq]kkx�
fdmdshb]kkx� rhlhk]q� sn� sgd� hmchuhct]kr� hm� sgd� qdl]hmhmf�FV?R�bn,
gnqsr-� Sn� bnlo]qd� bnmchshnm]k� eqdptdmbx� rodbsq]� adsvddm�
sq]hs,]rrnbh]sdc�u]qh]msr�]mc�l]sbgdc�u]qh]msr)�vd�üqrs�fqntodc�u]q,
h]msr� hmsn�0/�cdbhkdr�a]rdc�nm�sgdhq� eqdptdmbx� hm� sgd�TJ�Ahna]mj�
Vghsd�Aqhshrg-�Vhsghm�d]bg�cdbhkd)�vd�bnlotsdc�sgd�ld]m�eqdptdmbx�
hm�XQH�]mc�BGA�enq�sq]hs,]rrnbh]sdc�u]qh]msr�]mc�l]sbgdc�u]qh]msr-
?bqnrr�]kk�cdbhkdr)�vd�entmc�sg]s�u]qh]msr�]rrnbh]sdc�vhsg�pt]m,

shs]shud�sq]hsr�g]ud�]�rxrsdl]shb]kkx�knvdq�ld]m�eqdptdmbx�hm�XQH�
qdk]shud�sn�l]sbgdc�u]qh]msr�’Ehf-�4]:�o�<�1.3 > 0/−82:�tmo]hqdc�svn,�

rhcdc�s,sdrs(-�Sgd�r]ld�o]ssdqm�v]r�aqn]ckx�nardqudc�enq�BGA)�]k,
adhs�sn�]�kdrrdq�dwsdms�’Ehf-�4a:�o�<�8.7 > 0/−11:�tmo]hqdc�svn,rhcdc�
s,sdrs(-�Ltbg�ne�sghr�rhfm]k�hr�cqhudm�ax�sgd�e]bs�sg]s�sq]hs,]rrnbh]sdc�
u]qh]msr� ]qd� kdrr� khjdkx� sn� ad� onkxlnqoghb� hm� XQH� ]mc� BGA�
’Rtookdldms]qx�Ehf-�R00)�R01(-�’Mns]akx)�fhudm�sgd�dlohqhb]k�r]l,
okd�rhydr�ne�XQH�]mc�BGA)�hs�hr�ok]trhakd�sg]s�sq]hs,]rrnbh]sdc�u]q,
h]msr�]qd�rshkk�rdfqdf]shmf�hm�sgd�k]qfdq�onotk]shnmr-(
G]uhmf�drs]akhrgdc�sg]s�sq]hs,]rrnbh]sdc�u]qh]msr�]ood]q�mnm,�

mdtsq]k)� vd� ]hldc� sn� tmcdqrs]mc�vghbg�lncd� ne� rdkdbshnm� dw,
ok]hmr� sgd� rhfm]k-�Vd� bnmrhcdqdc� sgqdd�lncdkr� ne� rdkdbshnm� nm�
bnlokdw� sq]hsr9� rs]ahkhyhmf� rdkdbshnm)� chqdbshnm]k� rdkdbshnm)� ]mc�
otqhexhmf�rdkdbshnm�’h-d-�mdf]shud�rdkdbshnm�]f]hmrs�mdv�lts]shnmr(-�
A]rdc�nm�ntq�sgdnqdshb]k�qdrtksr)�rs]ahkhyhmf�]mc�mdf]shud�rdkdbshnm�
nm�]kkdkdr�oqnctbd�rhlhk]q�bnmchshnm]k�eqdptdmbx�rodbsq]�’Ehf-�3c()�
l]jhmf�hs�cheübtks�sn�chrshmfthrg�adsvddm�rs]ahkhyhmf�]mc�otqhexhmf�
rdkdbshnm�]s�sgd�sq]hs�kdudk-�Gnvdudq)�sgdrd�svn�lncdkr�]qd�d]rx�sn�
chrshmfthrg�eqnl�chqdbshnm]k�rdkdbshnm9�he�]�sq]hs�hr�tmcdq�chqdbshnm,
]k�rdkdbshnm)�sgdm�]kkdkdr�vhsg�onrhshud�]mc�mdf]shud�deedbsr�nm�sgd�
sq]hs� rgntkc� dwodqhdmbd� chqdbshnm]k� rdkdbshnm� hm� noonrhsd� chqdb,
shnmr)� ]mc� gdmbd� g]ud� cheedqdms� bnmchshnm]k� eqdptdmbx� rodbsq]-�
Sghr�ld]mr�sg]s�tmcdq�chqdbshnm]k�rdkdbshnm)�dhsgdq�sq]hs,]rrnbh]sdc�
u]qh]msr�vhsg�]�onrhshud�deedbs�nq�sq]hs,]rrnbh]sdc�u]qh]msr�vhsg�]�
mdf]shud�deedbs�rgntkc�ad�]s�ghfgdq�eqdptdmbhdr� hm�XQH�]mc�BGA�
qdk]shud�sn�l]sbgdc�u]qh]msr-�Tmcdq�rs]ahkhyhmf�nq�otqhexhmf�rdkdb,
shnm)�gnvdudq)�vd�]kv]xr�dwodbs�sn�rdd�sq]hs,]rrnbh]sdc�u]qh]msr�]s�
knvdq�eqdptdmbhdr�hm�XQH�]mc�BGA�qdk]shud�sn�l]sbgdc�u]qh]msr)�qd,
f]qckdrr�ne�sgd�rhfm�ne�sgdhq�deedbs-
Enq� d]bg� sq]hs)� vd� chuhcdc� sq]hs,]rrnbh]sdc� u]qh]msr� hmsn� svn�

fqntor� a]rdc� nm� sgd� rhfm� ne� sgdhq� deedbs)� ]mc� bnlo]qdc� sgdhq�

a

b c d

Dhf �3 �Nts,ne,?eqhb]�cdlnfq]ogx-�](�Nudquhdv�ne�nts,ne,?eqhb]�cdlnfq]oghb�lncdk�hmedqqdc�eqnl�XQH)�BDT)�]mc�BGA�ax�Intf]mntr�ds�Xk �’1/06(-�Vhcsgr�
]mc�kdmfsgr�ne�aq]mbgdr�]qd�]ooqnwhl]sdkx�oqnonqshnm]k�sn�onotk]shnm�rhydr�]mc�rokhs�shldr-�a(�L]qfhm]k�chrsqhatshnm�hm�BDT�oqdchbsdc�ax�ntq�sgdnqdshb]k�
qdrtksr-�b)�c(�Dwodbsdc�eqdptdmbx�hm�BGA�]mc�XQH�bnmchshnm]k�nm�sgd�eqdptdmbx�hm�BDT-�Enq�]kk�o]mdkr)�rdkdbshnm�bndeübhdmsr�bnqqdronmc�sn�|gr| < 4./ > 0/−3)�
bnlotsdc�vhsg�e]rsCSVE-
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bnmchshnm]k�eqdptdmbx�rodbsq]�sn�l]sbgdc�u]qh]msr-�Rodbhüb]kkx)�
vd� odqenqldc� nmd,rhcdc� sdrsr� ne� sgd� ]ksdqm]sd� gxonsgdrhr� sg]s�
sq]hs,]rrnbh]sdc�u]qh]msr�g]ud� knvdq� eqdptdmbhdr� hm�XQH� qdk]shud�
sn�l]sbgdc� u]qh]msr-� ?bqnrr� pt]mshs]shud� sq]hsr)�vd� entmc� sg]s�
sq]hs,]rrnbh]sdc�u]qh]msr�g]ud�rhfmhüb]mskx� knvdq�eqdptdmbhdr� hm�
XQH�qdk]shud�sn�l]sbgdc�u]qh]msr)�qdf]qckdrr�ne�sgd�rhfm�ne�sgdhq�

deedbs�’Ehf-�4b)�4c)�4e)�4f:�o�<�2.1 > 0/−0/� onrhshud�deedbs�nm�gdhfgs)�
o�<�1.2 > 0/−7� mdf]shud�deedbs�nm�gdhfgs)�o�<�3.5 > 0/−3� onrhshud�de,
edbs�nm�sqtmj�l]rr)�o�<�6.5 > 0/−2� mdf]shud�deedbs�nm�sqtmj�l]rr:�
tmo]hqdc�nmd,rhcdc�s,sdrs:�rdd�]krn�Rtookdldms]qx�Ehf-�R02)�R03(-�
Enq� bnlokdw� chrd]rdr)�vd� ]krn� entmc� sg]s� sq]hs,]rrnbh]sdc� u]q,
h]msr� g]ud� knvdq� eqdptdmbhdr� hm� XQH� qdk]shud� sn� l]sbgdc�

a b

c d e

f g h

Dhf �4 �Bnmchshnm]k�eqdptdmbx�rodbsq]�enq�sq]hs,]rrnbh]sdc�u]qh]msr-�])�a(�Ld]m�eqdptdmbx�hm�XQH�]mc�BGA�bnmchshnm]k�nm�TJ�Ahna]mj�Vghsd�Aqhshrg�
eqdptdmbx�cdbhkd�enq�pt]mshs]shud�sq]hs,]rrnbh]sdc�u]qh]msr�]mc�l]sbgdc�u]qh]msr-�b“g(�Ld]m�eqdptdmbx�hm�XQH�bnmchshnm]k�nm�TJ�Ahna]mj�Vghsd�Aqhshrg�
eqdptdmbx�cdbhkd�enq�u]qh]msr�]rrnbh]sdc�vhsg�gdhfgs)�sqtmj�l]rr)�]mc�bnlokdw�chrd]rdr-�Enq�]kk�o]mdkr)�dqqnq�a]qr�cdohbs�sgd�84 �bnmücdmbd�hmsdqu]k�enq�
sgd�ld]m)�b]kbtk]sdc�eqnl�0//�annsrsq]o�r]lokdr-�Onhmsr�]qd�ihssdqdc�]knmf�sgd�w,]whr�’TJ�Ahna]mj�Vghsd�Aqhshrg�eqdptdmbx(�enq�adssdq�uhrhahkhsx-
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u]qh]msr)�qdf]qckdrr�ne�vgdsgdq� sgdx�]qd�qhrj,hmbqd]rhmf�nq�qhrj,�
cdbqd]rhmf� ’Ehf-� 4d)� 4g:� o�<� 0.3 > 0/−5� qhrj,hmbqd]rhmf)� o�<� 0.4 >�
0/−00� qhrj,cdbqd]rhmf:� tmo]hqdc� nmd,rhcdc� s,sdrs(-� Sgtr)� vd� cn�
mns�ümc�duhcdmbd�enq�chqdbshnm]k�rdkdbshnm)�]mc�hmrsd]c�ümc�bnl,
odkkhmf�duhcdmbd�sg]s�rs]ahkhyhmf�nq�otqhexhmf�rdkdbshnm�hr�sgd�oqd,
cnlhm]ms� lncd� ne� rdkdbshnm� ]bshmf� nm� bnlokdw� sq]hsr� ]mc�
chrd]rdr-
Fhudm�sg]s�ntq�qdrtksr�cdodmc�nm�jmnvhmf�vghbg�]kkdkd�hr�]mbdr,

sq]k�nq�cdqhudc)�nmd�bnmrhcdq]shnm�hr�sgd�onsdmsh]k�lhronk]qhy]shnm�
ne�u]qh]msr-�Hm�o]qshbtk]q)�u]qh]msr�]s�BoF�rhsdr�]qd�lnqd�cheübtks�sn�
onk]qhyd� adb]trd� ne� sgd� ghfgdq� lts]shnm� q]sd� ]s� sgdrd� rhsdr�
’Iñmrrnm�ds�Xk �1/06:�Jdhfgskdx�]mc�I]bjrnm�1/07(-�Sn�]bbntms�enq�
sghr)�vd�qdod]sdc�ntq�]m]kxrdr�dwbktchmf�]kk�sq]mrhshnm�lts]shnmr)�
]mc� entmc� sg]s� ntq� qdrtksr� vdqd� pt]khs]shudkx� tmbg]mfdc�
’Rtookdldms]qx�Ehf-�R04(-
?mnsgdq� onsdmsh]k� bnmrhcdq]shnm� hr� sg]s� ntq� rds� ne�

sq]hs,]rrnbh]sdc� u]qh]msr� khjdkx� bnms]hmr� rnld� mnm,etmbshnm]k�
zs]f–�u]qh]msr�hm�khmj]fd�chrdpthkhaqhtl�’KC(�vhsg�sgd�sqtd�b]tr]k�
u]qh]msr9� he� svn�u]qh]msr�]qd� hm�KC)� sgdhq�]rrnbh]shnm�rhfm]kr�]qd�
]krn�ghfgkx�bnqqdk]sdc)�l]jhmf�hs�cheübtks�sn�cdsdqlhmd�vghbg�u]qh,
]ms�hr�b]tr]k-�?rbdqs]hmldms�ne�mnm,etmbshnm]k�s]f�u]qh]msr�b]m�
]eedbs�ntq�qdrtksr�hm�svn�v]xr-�Ehqrs)�s]f�u]qh]msr�]mc�b]tr]k�u]q,
h]msr�bntkc�ad�]s�cheedqdms�eqdptdmbhdr)�chrsnqshmf�ntq�dlohqhb]k�
bnmchshnm]k� eqdptdmbx� rodbsq]-� Rdbnmc)� bnmchshnm]k� eqdptdmbx�
rodbsq]� dmbncd� hmenql]shnm� ]ants� cdqhudc� ]kkdkd� eqdptdmbhdr-� He�
sgd�cdqhudc�]kkdkd�]s�sgd�s]f�u]qh]ms�hr�hm�mdf]shud�KC�vhsg�sgd�cd,
qhudc�]kkdkd�]s�sgd�b]tr]k�u]qh]ms)�sgd�sq]idbsnqx�ne�sgd�cdqhudc�]k,
kdkd� ]s� sgd� s]f� u]qh]ms� vhkk� ad� noonrhsd� ne� sg]s� ]s� sgd� b]tr]k�
u]qh]ms-�Sgdm)�hm�bnmchshnm]k�eqdptdmbx�rodbsq])�sgd�sqtd�chqdbshnm�
ne�rdkdbshnm�vntkc�]ood]q�sn�ad�qdudqrdc-�Vghkd�sghr�vntkc�l]jd�
ntq�pt]khs]shud�sdrs�ne�mdtsq]khsx�]f]hmrs�rdkdbshnm�lnqd�bnmrdqu],
shud)�hs�bntkc�ah]r�ntq�qdrtksr�vgdm�sqxhmf�sn�cdsdqlhmd�sgd�lncd�ne�
rdkdbshnm-
Vd�trdc�bn]kdrbdms�rhltk]shnmr�sn�adssdq�tmcdqrs]mc�sgdrd�on,

sdmsh]k�rntqbdr�ne�ah]r-�Ehqrs)�vd�hmudrshf]sdc�vgdsgdq�u]qh]msr�hm�
KC� bntkc� ad� ]s� cq]l]shb]kkx� cheedqdms� eqdptdmbhdr-� Vd� entmc�
sg]s�enq�u]qh]msr�vhsg�q1 ≥ /.4)�sgd�bnqqdronmchmf�lhmnq�]kkdkd�eqd,
ptdmbhdr� ]qd� drrdmsh]kkx� hcdmshb]k� vhsg� ghfg� oqna]ahkhsx�
’Rtookdldms]qx� Ehf-� R05](-� Mdws)� vd� drshl]sdc� sgd� oqna]ahkhsx�
sg]s�sgd�cdqhudc�]kkdkd�]s�]�s]f�u]qh]ms�hr�hm�mdf]shud�KC�vhsg�sgd�
cdqhudc�]kkdkd�]s�]�b]tr]k�u]qh]ms-�Vd�entmc�sg]s�mdf]shud�KC�hr�tm,
bnllnm�vgdm�sgd�cdqhudc�]kkdkd�]s� sgd� s]f�u]qh]ms� hr� q]qd)�ats�
mdf]shud�KC�adsvddm�cdqhudc�]kkdkdr�g]oodmr�vhsg�∼4/ �oqna]ahk,
hsx�vgdm�sgd�cdqhudc�]kkdkd�]s�sgd�s]f�u]qh]ms�qd]bgdr�ghfgdq�eqd,
ptdmbhdr�’Rtookdldms]qx�Ehf-�R05a(-
Fhudm�sg]s�q]qd�cdqhudc�]kkdkdr�lnqd�qdkh]akx�s]f�cdqhudc�b]tr]k�

u]qh]msr)� vd� qdod]sdc� ntq� sdrsr� enq� chqdbshnm]k� rdkdbshnm� trhmf�
sq]hs,]rrnbh]sdc� u]qh]msr� hm� sgd� knvdrs� pthmshkd� ne� TJ� Ahna]mj�
Vghsd� Aqhshrg� cdqhudc� ]kkdkd� eqdptdmbx-� Enq� pt]mshs]shud� sq]hsr)�
vd�entmc�sg]s�ntq�qdrtksr�vdqd�pt]khs]shudkx tmbg]mfdc:�vd�ümc�
sg]s�ansg�sq]hs,hmbqd]rhmf�]mc�sq]hs,cdbqd]rhmf�u]qh]msr�g]ud�rhf,
mhüb]mskx�knvdq�eqdptdmbhdr�hm�XQH�qdk]shud�sn�l]sbgdc�u]qh]msr)�
qtkhmf�nts�chqdbshnm]k�rdkdbshnm� ’o�<�1.3 > 0/−8� onrhshud�deedbs�nm�
gdhfgs)�o<�0.1 > 0/−7� mdf]shud�deedbs�nm�gdhfgs)�o<�4.6 > 0/−3� onrh,
shud�deedbs�nm�sqtmj�l]rr)�o�< 6.3 > 0/−3� mdf]shud�deedbs�nm�sqtmj�
l]rr:�tmo]hqdc�nmd,rhcdc�s,sdrs(-�Enq�bnlokdw�chrd]rdr)�vd�entmc�
sg]s�qhrj,hmbqd]rhmf�u]qh]msr�g]c�rhfmhüb]mskx�knvdq�eqdptdmbhdr�
sg]m�l]sbgdc�u]qh]msr�ats�chc�mns�ümc�rhfmhüb]ms�duhcdmbd�enq�
qhrj,cdbqd]rhmf� u]qh]msr ’o < 0.6 > 0/−04� qhrj,hmbqd]rhmf)� o < /./8�
qhrj,cdbqd]rhmf:�tmo]hqdc�nmd,rhcdc�s,sdrs(-�Sghr�bntkc�ad�ctd�sn�
sgd� qdctbshnm� hm�onvdq�vgdm�dwbktchmf�7/ �ne� sq]hs,]rrnbh]sdc�
u]qh]msr)�nq�bntkc�ad�bnlo]shakd�vhsg�chqdbshnm]k�rdkdbshnm�]f]hmrs�
u]qh]msr�hmbqd]rhmf�chrd]rd�qhrj-

GloWbs�ne�rdkdbshnm�Wmc�cdlnfqWogw�nm�onkwfdmhb�
rbnqd�onqsWahkhsw
Ntq�qdrtksr�g]ud�aqn]cdq�hlokhb]shnmr�enq�]ookhb]shnmr�ne�FV?R�
c]s])� o]qshbtk]qkx� hm� sgd� bnmsdws� ne� onkxfdmhb� rbnqdr-� Onkxfdmhb�

rbnqdr�drshl]sd�sgd�fdmnld,vhcd�fdmdshb�bnmsqhatshnm�sn�]�sq]hs�

nq�chrd]rd�trhmf�sq]hs,]rrnbh]sdc�u]qh]msr�]rbdqs]hmdc�hm�]�FV?R-�

Sgd�ogdmnsxohb�u]qh]mbd�dwok]hmdc�ax�onkxfdmhb�rbnqdr�hr�jmnvm�

sn� cdbqd]rd� hm� onotk]shnmr� vhsg� kdrr� fdmdshb� rhlhk]qhsx� sn� sgd�

FV?R�bngnqs� “� bnllnmkx� qdedqqdc� sn�]r�]� k]bj�ne� zonqs]ahkhsx–�

’L]qshm�?Q�ds�Xk �1/08:�Chmf�ds�Xk �1/12(-�Sgd�onqs]ahkhsx�ne�]�onkxfdmhb�

rbnqd�hr�hmfltdmbdc�ax�l]mx�e]bsnqr�hmbktchmf�cheedqhmf�o]ssdqmr�ne�

khmj]fd�adsvddm�]rbdqs]hmdc�u]qh]msr�]mc�b]tr]k�u]qh]msr�]bqnrr�

onotk]shnmr:�ah]r�hm�deedbs�rhydr�ctd�sn�onotk]shnm�rsqtbstqd:�]mc�

dmuhqnmldms]k� cheedqdmbdr� ]bqnrr� onotk]shnmr� ’Uhkgiáklrrnm�

ds� Xk �1/04:�Vnibhj�ds� Xk �1/08:�Lnrs]e]uh� ds� Xk �1/1/:�V]mf� ds� Xk �

1/1/:�O]sdk�ds�Xk �1/11:�Oqhuç�ds�Xk �1/11(-�Gdqd)�vd�enbtr�nm�tmcdq,

rs]mchmf�sgd�hlo]bs�ne�]kkdkd�eqdptdmbx�cheedqdmbdr�nm�onqs]ahkhsx)�

o]qshbtk]qkx�hm�sgd�bnmsdws�ne�cheedqdms�lncdr�ne�rdkdbshnm-
Enq�pt]mshs]shud�sq]hsr)�sgd�ogdmnsxohb�u]qh]mbd�dwok]hmdc�ax�]�

onkxfdmhb� rbnqd� hr� oqnonqshnm]k� sn�


h 1wh’0 − wh(β
1
h 9 sgd rtl ne

rpt]qdc�deedbs�rhydr)�β1h )�]s�sq]hs,]rrnbh]sdc�u]qh]msr)�vdhfgsdc�ax�
gdsdqnyxfnrhsx)�1wh’0 − wh(-�Sgtr)�rxrsdl]shb�cheedqdmbdr�hm�gdsdqn,
yxfnrhsx�]bqnrr�onotk]shnmr�vhkk�cqhud�cheedqdmbdr�hm�sgd�u]qh]mbd�
dwok]hmdc�ax�sgd�onkxfdmhb�rbnqd)�]eedbshmf�onqs]ahkhsx-
Trhmf�sgdnqdshb]k�bnmchshnm]k�eqdptdmbx�rodbsq])�vd�bnlotsdc�

sgd�dwodbsdc�gdsdqnyxfnrhsx�ne�u]qh]msr�hm�BGA�]mc�XQH�bnmchshnm,
]k�nm�sgdhq�eqdptdmbx�hm�BDT-�Vd�entmc�sg]s�hm�ansg�BGA�]mc�XQH)�
rs]ahkhyhmf�]mc�mdf]shud�rdkdbshnm�qdctbd�gdsdqnyxfnrhsx qdk]shud�
sn�mdtsq]k�]kkdkdr� enq� knv�sn�lncdq]sd�BDT�eqdptdmbhdr� ’Ehf-�5])�
5a(-� ?s� BDT� eqdptdmbhdr� fqd]sdq� sg]m� /-64)� gnvdudq) vd� entmc�
sg]s�mdf]shud�]mc�rs]ahkhyhmf�rdkdbshnm�b]m�]bst]kkx�hmbqd]rd�gds,
dqnyxfnrhsx�hm�BGA�]anud�mdtsq]k�kdudkr-
Qdk]shud�sn�BGA)�rdkdbshnm�g]r�]�ltbg�lnqd�cq]l]shb�hlo]bs�nm�

sgd�gdsdqnyxfnrhsx�ne�]kkdkdr�hm�XQH�’Ehf-�5])�5a(-�Qdf]qckdrr�ne�BDT�eqd,
ptdmbx)�mdf]shud�]mc�rs]ahkhyhmf�rdkdbshnm�qdrtks�hm�dwsqdldkx�knv�
gdsdqnyxfnrhsx�hm�XQH-�Dudm�vd]jkx�rdkdbsdc�]kkdkdr�’bnqqdronmchmf�
sn�Mr ≈ 0(�g]ud�]�rtars]msh]kkx�qdctbdc�gdsdqnyxfnrhsx�hm�XQH)�]klnrs�
0/ �knvdq�sg]m�mdtsq]k�]kkdkdr-�Hm�BGA)�gnvdudq)�sgd�gdsdqnyxfnrhsx�
tmcdq�vd]j�rdkdbshnm�hr�md]qkx�hmchrshmfthrg]akd�eqnl�mdtsq]khsx-
Sghr�rtffdrsr�sg]s�rdkdbshnm�]bshmf�nm�bnlokdw�sq]hsr�’nq�bnqqdk]sdc�

sq]hsr(�vhkk�rsqnmfkx�hlo]bs�onkxfdmhb�rbnqd�onqs]ahkhsx�eqnl�BDT“khjd�
onotk]shnmr�sn�XQH,khjd�onotk]shnmr-�Sn�tmcdqrs]mc�sgd�qnkd�ne�cdl,
nfq]ogx)�vd�bnmrhcdqdc�]�rhlokdq�cdlnfq]oghb�lncdk�bnmrhrshmf�ne�
svn�onotk]shnmr�sg]s�rokhs�1)///�fdmdq]shnmr�]fn�]mc�l]hms]hmdc�]�
bnmrs]ms�onotk]shnm�rhyd�ne�Md < 0/)///-�Vd�bnlotsdc�sgd�dwodbsdc�
gdsdqnyxfnrhsx�hm�nmd�onotk]shnm�bnmchshnm]k�nm�sgd�nsgdq�]mc�]f]hm�
entmc�sg]s�rdkdbsdc�]kkdkdr�g]ud�qdctbdc�gdsdqnyxfnrhsx�hm�bnlo]qh,
rnm�sn�mdtsq]k�]kkdkdr�’Rtookdldms]qx�Ehf-�R06(-�Gnvdudq)�sgd�l]fmh,
stcd�ne�sghr�cheedqdmbd�hr�ltbg�rl]kkdq�sg]m�vg]s�ntq�sgdnqdshb]k�
qdrtksr�oqdchbs�enq�BDT�]mc�XQH-�Hs�hr�sgdqdenqd�duhcdms�sg]s�vghkd�rd,
kdbshnm�qdctbdr�onkxfdmhb�rbnqd�onqs]ahkhsx�]bqnrr�]kk�cdlnfq]oghb�
rbdm]qhnr)� bdqs]hm�cdlnfq]oghb� rbdm]qhnr� b]m�dw]bdqa]sd� sgd� hl,
o]bsr�ne�rdkdbshnm�’Ctqu]rtk]�]mc�Kngltdkkdq�1/10(-�Hmcddc)�ltbg�
ne�sgd�qdctbshnm�hm�onkxfdmhb�rbnqd�onqs]ahkhsx�nardqudc�hm�dlohqhb]k�
c]s]�b]m�khjdkx�ad�]ssqhatsdc�sn�sgd�nts,ne,?eqhb]�ansskdmdbj�dwodqh,
dmbdc�ax�BDT,khjd�onotk]shnmr�’L]qshm�?Q�ds�Xk �1/08:�Chmf�ds�Xk �1/12(-
Sn�tmcdqrs]mc�sghr�ogdmnldmnm�hm�dlohqhb]k�c]s])�vd�bnlo]qdc�

sgd�ld]m�gdsdqnyxfnrhsx�ne�sq]hs,]rrnbh]sdc�u]qh]msr�]mc�l]sbgdc�
u]qh]msr� hm�BGA�]mc�XQH�]bqnrr�d]bg�cdbhkd�ne�TJ�Ahna]mj�Vghsd�
Aqhshrg�eqdptdmbx-�Vd�entmc�sg]s�sq]hs,]rrnbh]sdc�u]qh]msr�rxrsdl]s,
hb]kkx�g]ud�kdrr�gdsdqnyxfnrhsx�hm�BGA�]mc�XQH)�qdk]shud�sn�l]sbgdc�
u]qh]msr�’Ehf-�5b)�5c:�o�<�8.8 > 0/−28�BGA)�o�<�4./ > 0/−012�XQH:�tmo]hqdc�
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svn,rhcdc�s,sdrs(-�?r�rtffdrsdc�ax�ntq�sgdnqdshb]k�qdrtksr)�sgd�qdctb,
shnm�hm�gdsdqnyxfnrhsx�]s�sq]hs,]rrnbh]sdc�u]qh]msr�hr�rsqnmfdq�hm�XQH�
bnlo]qdc�sn�BGA-�Sgdrd�qdrtksr�hkktrsq]sd�gnv�cheedqdmbdr�hm�]kkdkd�
eqdptdmbhdr�cqhudm�ax�rdkdbshnm�b]m�bnmsqhatsd�sn�sgd�onnq�onqs]ahkhsx�
ne�onkxfdmhb�rbnqdr-

Chrbtrrhnm
Vd�oqdrdmsdc�bnmchshnm]k�eqdptdmbx�rodbsq]�]r�]�snnk�enq�rstcxhmf�
rdkdbshnm� nm� bnlokdw� sq]hsr-� Sgd� tshkhsx� ne� bnmchshnm]k� eqdptdmbx�
rodbsq]�rsdlr�eqnl�sgd�odbtkh]qhshdr�ne�FV?R9�FV?R�]rbdqs]hmldms�
hlokhbhskx�oqhnqhshydr�u]qh]msr�vhsg�k]qfd�lhmnq�]kkdkd�eqdptdmbhdr�]mc�
k]qfd�deedbs�rhydr)�ansg�ne�vghbg�]qd�qdk]sdc�sn�sgd�rsqdmfsg�ne�rdkdb,
shnm� nm� ]� u]qh]ms-� Hm� cnhmf� rn)� FV?R� ]rbdqs]hmldms� narbtqdr�
ltbg�ne�sgd�hmenql]shnm�nmd�]bst]kkx�v]msr�sn�kd]qm�eqnl�FV?R-�
Gdqd)�vd�trdc�bnmchshnm]k�eqdptdmbx�rodbsq]�sn�bhqbtludms�sgd�hr,
rtdr�b]trdc�ax�FV?R�]rbdqs]hmldms�sn�rstcx�rdkdbshnm�nm�bnlokdw�
sq]hsr�“�ats�bnmchshnm]k�eqdptdmbx�rodbsq]�rgntkc�ad�aqn]ckx�trdetk�
enq�nsgdq�rs]shrshb]k�fdmdshbr�]ookhb]shnmr�]r�vdkk-

Ntq�sgdnqdshb]k�]m]kxrdr�ne�bnmchshnm]k�eqdptdmbx�rodbsq]�hcdm,
shüdc� qnatrs�pt]khs]shud�rhfm]stqdr� enq�d]bg�lncdk�ne�rdkdbshnm-�
?ookxhmf�sghr�hmsthshnm�sn�dlohqhb]k�c]s])�vd�entmc�rhfmhüb]ms�duh,
cdmbd� enq� rs]ahkhyhmf� nq� otqhexhmf� rdkdbshnm� ]bshmf� nm�
sq]hs,]rrnbh]sdc� u]qh]msr)� ats� mn� duhcdmbd� enq chqdbshnm]k� rdkdb,
shnm-�Vd�mnsd�sg]s�ntq�]ooqn]bg�nmkx�dm]akdr�tr�sn�cdsdbs�rtr,
s]hmdc� chqdbshnm]k� rdkdbshnm� rg]qdc� ax� ]kk� aq]mbgdr� hm� sgd� sqdd-�
Nsgdqr�g]ud�oqduhntrkx�oqnonrdc�sg]s�rdkdbshnm�]bsr�hm�chudqfdms�
chqdbshnmr�]bqnrr�gtl]m�onotk]shnmr)�rsqtbstqhmf�l]mx�bnlokdw�
sq]hs�ogdmnsxodr�’Ftn�ds�Xk �1/07(:�ntq�]m]kxrdr�b]mmns�qtkd�nts�sghr�
onrrhahkhsx-�Gnvdudq)�ntq�vnqj�cndr�ghfgkhfgs�sg]s�bdqs]hm�dlohq,
hb]k�nardqu]shnmr�b]m�ad�bnlo]shakd�vhsg�ltkshokd�lncdkr�ne�rd,
kdbshnm� nm� bnlokdw� sq]hsr-� Sghr� dlog]rhydr� sgd� admdüs� ne�
hmunjhmf�dwokhbhs�onotk]shnm�fdmdshb�lncdkr9�lncdkr�]qd�bqtbh]k�
enq�hmsdqoqdshmf�vg]s�nardqu]shnmr�b]m�nq�b]mmns�sdkk�tr�]ants�rd,
kdbshnm)�dudm�he�hmedqdmbd�tmcdq�rtbg�lncdkr�hr�cheübtks-
Sgntfg�dlohqhb]k� bnmchshnm]k� eqdptdmbx� rodbsq]� ]qd� hmenql,

]shud�]ants� sgd�lncd�ne� rdkdbshnm�]bshmf�nm�bnlokdw� sq]hsr)�vd�
b]tshnm�]f]hmrs�trhmf�sgdl�sn�hmsdqoqds�sgd�rsqdmfsg�ne�rdkdbshnm-�

a b

c d

Dhf �5 �Hlokhb]shnmr�enq�onkxfdmhb�rbnqd�onqs]ahkhsx-�])�a(�Dwodbsdc�gdsdqnyxfnrhsx�hm�BGA�]mc�XQH�bnmchshnm]k�nm�sgd�eqdptdmbx�hm�BDT)�bnlotsdc�vhsg�
e]rsCSVE-�Rdkdbshnm�bndeübhdmsr�q]mfd�eqnl�|gr| < 4./ > 0/−4)�rgnvm�hm�sgd�khfgsdrs�rg]cdr)�sn�|gr| < 4./ > 0/−3)�rgnvm�hm�sgd�c]qjdrs�rg]cdr-�b)�c(�Ld]m�
gdsdqnyxfnrhsx�hm�BGA�]mc�XQH�bnmchshnm]k�nm�TJ�Ahna]mj�Vghsd�Aqhshrg�eqdptdmbx�cdbhkd�enq�]kk�sq]hs,]rrnbh]sdc�u]qh]msr�]mc�l]sbgdc�u]qh]msr-�Dqqnq�a]qr�
cdohbs�sgd�84 �bnmücdmbd�hmsdqu]k�enq�sgd�ld]m)�b]kbtk]sdc�eqnl�0//�annsrsq]o�r]lokdr)�]mc�onhmsr�]qd�ihssdqdc�]knmf�sgd�w,]whr�’TJ�Ahna]mj�Vghsd�
Aqhshrg�eqdptdmbx(�enq�adssdq�uhrhahkhsx-�Enq�]kk�o]mdkr)�cnssdc�khmd�bnqqdronmcr�sn�sgd�gdsdqnyxfnrhsx�hm�sgd�bnmchshnm]k�onotk]shnm-
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Ehqrs)� sq]hs,]rrnbh]sdc� u]qh]msr� qdoqdrdms� ]�lhwstqd� ne� rdkdbshnm�
bndeübhdmsr� “� ]mc�lnqdnudq)� sq]hs,]rrnbh]sdc� u]qh]msr� ]s� hmsdq,
ldch]sd�eqdptdmbhdr�hm�sgd�FV?R�bngnqs�]qd�khjdkx�sn�qdoqdrdms�
]� cheedqdms� lhwstqd� ne� rdkdbshnm� bndeübhdmsr� qdk]shud� sn�
sq]hs,]rrnbh]sdc� u]qh]msr� sg]s� ]qd� q]qd-� Rdbnmc)� sq]hs,]rrnbh]sdc�
u]qh]msr�hm�TJ�Ahna]mj�vhkk�mns�]kv]xr�s]f�sgd�b]tr]k�u]qh]ms�hm�
nsgdq�onotk]shnmr-�Hlodqedbs�s]ffhmf�vhkk�hmbqd]rd�sgd�rhlhk]qhsx�
adsvddm�bnmchshnm]k� eqdptdmbx�rodbsq]� enq� sq]hs,]rrnbh]sdc�u]q,
h]msr�]mc�l]sbgdc�u]qh]msr)�rtbg�sg]s�sgd�rsqdmfsg�ne�rdkdbshnm�
]ood]qr�vd]jdq-
Cq]vhmf�pt]mshs]shud�bnmbktrhnmr�]ants�sgd�rsqdmfsg�ne�rdkdb,

shnm�hr�]krn�bg]kkdmfhmf�adb]trd�ne�sgd�tmbdqs]hmsx�hm�cdlnfq]oghb�
lncdkr-�Fhudm�gnv�rdmrhshud�a]bjv]qc�sq]mrhshnmr�]qd�sn�cdlnf,
q]ogx)�cdlnfq]oghb�lhrrodbhüb]shnm�b]m�ghmcdq�sgd�hmedqdmbd�ne�
rdkdbshnm�bndeübhdmsr�eqnl�bnmchshnm]k�eqdptdmbx�rodbsq]-�Hm�ntq�
b]rd)�cdlnfq]oghb�lhrrodbhüb]shnm�]qhrdr�eqnl�sgd�e]bs�sg]s�vd�
trd�0)///�Fdmnldr�BDT�sn�bnmrsqtbs�ntq�sgdnqdshb]k�oqdchbshnmr)�
ats�vd�trd�u]qh]msr�]rbdqs]hmdc�hm�TJ�Ahna]mj�Vghsd�Aqhshrg�]mc�
nsgdq�Dtqnod]m�bngnqsr�enq�ntq�dlohqhb]k�]m]kxrdr-�Sgdrd rtaskd�
cheedqdmbdr� hm� ]kkdkd� eqdptdmbx� adsvddm� Dtqnod]m� onotk]shnmr�
bntkc�ah]r�pt]mshs]shud�hmedqdmbd�ne�rdkdbshnm�bndeübhdmsr-�Sn�]b,
bntms�enq�sghr)�nmd�bntkc�trd�ots]shudkx�mdtsq]k�u]qh]shnm�sn�hmedq�
]�cdlnfq]oghb�lncdk�qdk]shmf�sgd�rodbhüb�bngnqsr�ne�hmchuhct]kr�
qdoqdrdmsdc� hm� dlohqhb]k� bnmchshnm]k� eqdptdmbx� rodbsq]-� Sghr�
cdlnfq]oghb�lncdk�bntkc�sgdm�ad�trdc�sn�fdmdq]sd�sgdnqdshb]k dw,
odbs]shnmr�ne�bnmchshnm]k�eqdptdmbx�rodbsq]�]mc�tkshl]sdkx�nas]hm�
lnqd�qnatrs�drshl]sdr�ne�rdkdbshnm�bndeübhdmsr�eqnl�c]s]-�Hm�]mx�
b]rd)�b]qd�vntkc�mddc�sn�ad�s]jdm�rtbg�sg]s�dqqnqr�hm�sgd�hmedqqdc�
cdlnfq]oghb�lncdk�cn�mns�]eedbs�drshl]sdr�ne�rdkdbshnm-
Ehm]kkx)�vd�dw]lhmdc�sgd�bnmrdptdmbdr�ne�rdkdbshnm�nm�bnl,

okdw�sq]hsr�enq�onkxfdmhb�rbnqd�onqs]ahkhsx-�Sgntfg�hs�hr�vdkk,jmnvm�
sg]s�rdkdbshnm�nm�bnlokdw�sq]hsr�b]m�]eedbs�sgd�onqs]ahkhsx�ne�onkx,
fdmhb�rbnqdr�’V]mf�ds�Xk �1/1/:�Ctqu]rtk]�]mc�Kngltdkkdq�1/10:�
X]hq�]mc�Bnno�1/11()�ntq�]ooqn]bg�dm]akdr�tr�sn�bnmsq]rs�cheedqdms�
lncdkr�ne�rdkdbshnm)�]r�vdkk�]r�tmcdqrs]mc�sgd�qdrodbshud�bnmsqh,
atshnmr�ne�cdlnfq]ogx�]mc�rdkdbshnm-�Vd�ümc�sg]s�vghkd�rdkdbshnm�
qdctbdr�onqs]ahkhsx)�sgd�nts,ne,?eqhb]�ansskdmdbj�]mc�rtardptdms�
cqhes� khjdkx� ok]xr� ]m� ntsrhydc� qnkd� hm� sgd� cdbqd]rdc� onqs]ahkhsx�
eqnl� BDT,khjd� onotk]shnmr� sn� XQH,khjd� onotk]shnmr-� Gdqd)� vd�
nmkx�lncdkdc�]kkdkdr)�]r�noonrdc�sn�sq]hsr)�]mc�rn�ntq�qdrtksr�b]m,
mns�rod]j�sn�sgd�deedbsr�ne�dmuhqnmldms]k�gdsdqnfdmdhsx)�cheedqdms�
bnmsqhatshnmr�ne�sgd�]cchshud�fdmdshb�bnlonmdms�]bqnrr�onotk],
shnmr)�fdmd“fdmd�hmsdq]bshnmr)�nq�fdmd“dmuhqnmldms�hmsdq]bshnmr-�
Hmudrshf]shmf�sgdrd ]rodbsr�etqsgdq�hr�khjdkx�sn�ad�hmenql]shud�enq�
hloqnuhmf�onkxfdmhb�rbnqd�onqs]ahkhsx�]bqnrr�fqntor-
Hm�bnmbktrhnm)�vd�bg]q]bsdqhyd�sgd�bnmchshnm]k�eqdptdmbx�rodb,

sqtl�tmcdq�cheedqdms�lncdkr�ne�rdkdbshnm)�tmcdqrbnqhmf�sgd�u]ktd�
ne�bnmchshnmhmf�nm�FV?R�]rbdqs]hmldms-�Ntq�vnqj�o]q]kkdkr�qd,
bdms�ümchmfr�ax�Jnbg�ds�Xk �’1/13()�vgn�trd�sgd�inhms�chrsqhatshnm�
ne�deedbs�rhyd�]mc�]kkdkd�eqdptdmbx�sn�bnlo]qd�khjdkhgnncr�enq�che,
edqdms�lncdkr�ne� rdkdbshnm-�Snfdsgdq)� sgdrd�bnlokdldms]qx�]o,
oqn]bgdr� o]hms� ]� bnlodkkhmf� ohbstqd� ne� rs]ahkhyhmf� rdkdbshnm�
rg]ohmf�sgd�]qbghsdbstqd�ne�gtl]m�bnlokdw�sq]hsr-

Ldsgncr
SgdnqdshbWk�WmWkwrhr�ne�Wkkdkd�eqdptdmbw�rodbsqW
Vd�bg]q]bsdqhydc�sgd�hlo]bs�ne�cdlnfq]ogx�]mc�rdkdbshnm�nm�sgd�
chrsqhatshnm�ne�]kkdkd�eqdptdmbhdr�]bqnrr�onotk]shnmr�ax�sqd]shmf�
cdlnfq]ogx)�η)�]mc�rdkdbshnm)�r)�]r�üwdc�pt]mshshdr�hm�]�chrbqdsd�
oqna]ahkhsx�chrsqhatshnm�nudq�]kkdkd�eqdptdmbhdr�S-�Vd�bnmrhcdqdc�
entq�chrshmbs�sxodr�ne�]kkdkd�eqdptdmbx�chrsqhatshnmr9�

h( Enqv]qc�sq]mrhshnmr�N’Scdrb < wcdrb |S]mb < w]mb: r) η(9�sgd�chr,
sqhatshnm�ne�eqdptdmbhdr�hm�]�cdrbdmc]ms�onotk]shnm)�bnmch,
shnm]k�nm�sgd�eqdptdmbx�hm�hsr�]mbdrsq]k�onotk]shnm

hh( L]qfhm]kr�N’Sj < wj: r) η(9� sgd�l]qfhm]k�chrsqhatshnm�ne� eqd,
ptdmbhdr hm�onotk]shnm�j

hhh( A]bjv]qc� sq]mrhshnmr� N’S]mb < w]mb |Scdrb < wcdrb: r) η(9� sgd�
chrsqhatshnm�ne�eqdptdmbhdr�hm�]m�]mbdrsq]k�onotk]shnm)�bnm,
chshnm]k�nm�sgd�eqdptdmbx�hm�hsr�cdrbdmc]ms�onotk]shnm

hu( Bnmchshnm]k� eqdptdmbx� rodbsq]� N’S i < w i |Sj < wj: r) η(9� sgd�

chrsqhatshnm� ne� eqdptdmbhdr�S� hm� onotk]shnm� i)� bnmchshnm]k�
nm�sgd�eqdptdmbhdr�hm�onotk]shnm�j)�vgdqd� i�]mc�j�rg]qd�]�
bnllnm�]mbdrsnq-

Enq�d]bg�aq]mbg�hm�]�o]qshbtk]q�cdlnfq]oghb�lncdk)�vd�nas]hmdc�
enqv]qc�sq]mrhshnmr�N’Scdrb < wcdrb |S]mb < w]mb: r) η(�trhmf�svn�che,
edqdms� hlokdldms]shnmr� ne� sgd� Vqhfgs“Ehrgdq� lncdk-� Ehqrs)� vd�
trdc� e]rsCSVE� sn� mtldqhb]kkx� bnlotsd� khjdkhgnncr� tmcdq� sgd�
chrbqdsd,shld� Vqhfgs“Ehrgdq� lncdk� ’Rodmbd� ds� Xk � 1/12(-�
e]rsCSVE�hr�qdrsqhbsdc�sn�lncdkhmf�cdlnfq]oghdr�sg]s�]qd�ohdbd,
vhrd�bnmrs]ms-�?r�rtbg)�vd�]ooqnwhl]sdc�dwonmdmsh]k�onotk]shnm�
fqnvsg�ax�]�ohdbdvhrd�bnmrs]ms�lncdk�ax�toc]shmf�sgd�onotk]shnm�
rhyd�dudqx�1/�fdmdq]shnmr-�Rdbnmc)�vd�trdc�enqv]qc,shld�RKhL�rh,
ltk]shnmr)�vghbg�]qd�b]o]akd�ne�lncdkhmf�lnqd�fldwhakd�cdlnfq],
oghdr)� sn� nas]hm� Lnmsd� B]qkn� ]ooqnwhl]shnmr� ne� sgd� enqv]qc�
sq]mrhshnmr�’G]kkdq�]mc�Ldrrdq�1/08(-�Vd�rs]qsdc�]s�]m�hmhsh]k�]m,
bdrsq]k�eqdptdmbx�w]mb� ]mc�rhltk]sdc�enqv]qc,hm,shld)�qdbnqchmf�
sgd�eqdptdmbx�hm�dudqx�cnvmrsqd]l�onotk]shnm�hm�sgd�cdlnfq]og,
hb�lncdk-�Vd�sgdm�]ooqnwhl]sdc�sgd�enqv]qc�sq]mrhshnm�N’Scdrb <�
wcdrb |S]mb < w]mb: r) η(�vhsg�sgd�dlohqhb]k�chrsqhatshnm�]bqnrr�qdokh,
b]sd�rhltk]shnmr-�Vd�odqenqldc�0)///�qdokhb]sdr�enq�d]bg�hmhsh]k�
eqdptdmbx� enq� rhlokd� svn� onotk]shnm� cdlnfq]oghb�lncdkr� ]mc�
1)///� qdokhb]sdr� enq� sgd� nts,ne,?eqhb]� cdlnfq]oghb� lncdk� ’rdd�
Gncdkhmf� cdlnfqXogx�adknv� enq�cds]hkr(-� Sgd� enqv]qc� sq]mrhshnmr�
fdmdq]sdc� ax� e]rsCSVE� ]mc� RKhL� rhltk]shnmr� cheedqdc� hm� sg]s�
vghkd�e]rsCSVE�hmbnqonq]sdr�ansg�qdbtqqdms�lts]shnmr�]mc�mdv�
lts]shnmr)�ntq�o]qshbtk]q�hlokdldms]shnm�ne�RKhL�rhltk]shnmr�qd,
pthqdr�]kkdkdr�sn�ad�rdfqdf]shmf�hm�sgd�]mbdrsq]k�onotk]shnm�ne�sgd�
cdlnfq]oghb�lncdk-
Sn�bnlotsd�]�l]qfhm]k�chrsqhatshnm�enq�]�cdrbdmc]ms�onotk],

shnm)�vd�üqrs�nas]hmdc�sgd�l]qfhm]k�chrsqhatshnm�ne�sgd�]mbdrsq]k�
onotk]shnm� hm� sgd� cdlnfq]oghb� lncdk)� N’S]mb: r) η()� trhmf�
e]rsCSVE-�Tmkdrr�dwokhbhskx�rs]sdc�nsgdqvhrd)�vd�]rrtldc�sgd�]m,
bdrsq]k�onotk]shnm�hr�]s�lts]shnm“rdkdbshnm“cqhes�a]k]mbd�bnmch,
shnmdc� nm� mnm,üw]shnm� ne� sgd� cdqhudc� ]kkdkd� ’rdd� Rodmbd� ds� Xk �
1/12 enq�lnqd�cds]hkr(-�Vd�sgdm�bnlotsdc�sgd�l]qfhm]k�chrsqhat,
shnm�enq�sgd�cdrbdmc]ms�onotk]shnm�]r�enkknvr9

N’Scdrb < wcdrb: r) η(

<


w]mb



N’Scdrb < wcdrb |S]mb < w]mb: r) η(

> N’S]mb < w]mb: r) η(


’0(�

Trhmf�sgd�l]qfhm]k�oqna]ahkhsx�N’Scdrb < wcdrb: r) η()�vd�bnlotsdc�
sgd�a]bjv]qc�sq]mrhshnm�]r�enkknvr9

N’S]mb < w]mb |Scdrb < wcdrb: r) η(

<
0

N’Scdrb < wcdrb: r) η(



N’Scdrb < wcdrb |S]mb < w]mb: r) η(

> N’S]mb < w]mb: r) η(


’1(�
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Rhlhk]qkx)� vd� bnlotsdc� ]� bnmchshnm]k� eqdptdmbx� chrsqhatshnm�
N’S i < wi |Sj < wj: r) η(�hm�vghbg�onotk]shnmr�i�]mc�j�rg]qd�]�bnl,

lnm�]mbdrsnq9

N’Si < wi |Sj < wj: r) η(

<
0

N’Sj < wj: r) η(



w]mb



N’S i < wi |S]mb < w]mb: r) η(

> N’Sj < wj |S]mb < w]mb: r) η( > N’S]mb < w]mb: r) η(


’2(�

Hm�oq]bshbd)�vd�odqenqldc�sgdrd�bnlots]shnmr�nm�eqdptdmbx�chr,
sqhatshnmr�ax�üqrs�]ffqdf]shmf�]kkdkd�eqdptdmbhdr�hmsn�ahmr-�?�chrsqh,
atshnm�nudq�]kkdkd�eqdptdmbhdr�hr�]�chrbqdsd�oqna]ahkhsx�chrsqhatshnm�
vhsg�1M�onrrhakd�ntsbnldr)�vgdqd�M�hr�sgd�choknhc�onotk]shnm�rhyd-�
Sgtr)�vhsgnts�ahmmhmf�eqdptdmbhdr)�sgd�mtladq�ne�bnlots]shnmr�
qdpthqdc� enq� a]rhb� nodq]shnmr� pthbjkx� adbnldr� btladqrnld-�
Lnqdnudq)�]ci]bdms�bnmchshnm]k�chrsqhatshnmr�vhkk�ad�sqhuh]kkx�rhlh,
k]q�’d-f-�sgd�oqna]ahkhsx�chrsqhatshnm�N’S i |Sj < 0/)/// bntmsr: r) η(�
hr� md]qkx� hcdmshb]k� sn� sgd� oqna]ahkhsx� chrsqhatshnm�
N’Si |Sj < 0/)//0 bntmsr: r) η((�’Rodmbd�ds�Xk �1/12(-�Sn�]bbntms�enq�

sgd�e]bs�sg]s�]ci]bdms�bnmchshnm]k�chrsqhatshnmr�]qd�lnqd�chrrhlh,
k]q�vgdm�]kkdkdr�]qd�bknrd�sn�knrr�nq�üw]shnm)�vd�trdc�cdmrdq�ahm,
mhmf� enq� ]kkdkd� eqdptdmbhdr� bknrd� sn� /� ]mc� 0-� Rodbhüb]kkx)� vd�
bqd]sdc�ahmr�bnqqdronmchmf�sn�/�cdqhudc�]kkdkd�bntmsr)�0�bntms)�1�
bntmsr)�’1) 4[�bntmsr)�’4) 0/[�bntmsr)�]mc�’0/) 1/[�bntmsr�sn�bnudq�
sgd�ro]bd�ne�]kkdkd�eqdptdmbhdr�bknrd�sn�/:�]mc�ahmr�bnqqdronmchmf�
sn�1M�bntmsr)�1M − 0�bntmsr)�]mc�’1M − 4) 1M − 1[�bntmsr�sn�bnudq�
sgd�ro]bd�ne�]kkdkd�eqdptdmbhdr�bknrd�sn�0-�Sn�bnudq�sgd�qdl]hmhmf�
ro]bd� ne� ]kkdkd� eqdptdmbhdr)� vd� bqd]sdc� eqdptdmbx� ahmr� vhsg� ]�
vhcsg� ne� /-/0-� Enq� d]bg� onotk]shnm� sghr� oqnbdctqd� fdmdq]sdc�
qntfgkx� 0//� ]kkdkd� eqdptdmbx�ahmr)� qdf]qckdrr� ne� sgd�onotk]shnm�
rhyd�M-

Incdkhmf�cdlnfqWogw
Vd�qdkhdc�nm�svn�cheedqdms�sxodr�ne�cdlnfq]oghb�lncdkr-�Ehqrs)�vd�
bnmrhcdqdc�]�rhlokd�svn�onotk]shnm�lncdk�bnmrhrshmf�ne�nmd�]m,
bdrsq]k�onotk]shnm�]mc�nmd�cdrbdmc]ms�onotk]shnm�rdo]q]sdc�ax�
1)///�fdmdq]shnmr-�Vd�trdc�sghr�lncdk�sn�tmcdqrs]mc�gnv�rdkdb,
shnm� hlo]bsr� ]kkdkd� eqdptdmbx� cxm]lhbr� tmcdq� cheedqdms� cdln,
fq]oghb� bnmchshnmr9� dpthkhaqhtl� cdlnfq]ogx� ’h-d-� bnmrs]ms�
onotk]shnm�rhyd()�]�ansskdmdbj�’h-d-�]�rtccdm�cdbqd]rd�hm�onotk]shnm�
rhyd()�dwonmdmsh]k�onotk]shnm�fqnvsg)�]mc�]�ansskdmdbj�enkknvdc�
ax�dwonmdmsh]k�fqnvsg-�Vd�enbtrdc�nm�o]q]ldsdq�u]ktdr�qdkdu]ms�
sn�gtl]m�cdlnfq]oghb�ghrsnqx)�lncdkhmf�]m�]mbdrsq]k�onotk]shnm�
rhyd�vhsg�Md < 0/)///:�]�ansskdmdbj�ne�/.0Md�]mc�/.2Md:�]mc�]m�dwon,
mdmsh]k� fqnvsg� q]sd� ne� /-/4 �]mc�/-0 � ’Ftsdmjtmrs� ds� Xk �1//8:�
Intf]mntr�ds�Xk �1/06:�Q]frc]kd�]mc�Fq]udk�1/08(-
Sgd� rdbnmc� cdlnfq]oghb� lncdk� vd� bnmrhcdqdc� v]r� sgd�

nts,ne,?eqhb]� lncdk� hmedqqdc� ax� Intf]mntr� ds� Xk � ’1/06(-�
Intf]mntr�ds�Xk �’1/06( hmedqqdc�cdlnfq]oghb�o]q]ldsdqr�qdk]shmf�
sgqdd� lncdqm,c]x� onotk]shnmr� hm� sgd� 0///� Fdmnldr� Oqnidbs�
’?tsnm�ds�Xk �1/04(9�G]m�Bghmdrd�hm�Adhihmf)�Bghm]�’BGA(:�Xnqta]�
hm� Ha]c]m)� Mhfdqh]� ’XQH(:� ]mc� Mnqsgdqm� Dtqnod]mr� eqnl� Ts]g�
’BDT(-� Hm� aqhde)� sghr�lncdk� bnmrhrsr� ne� ]� bnllnm� ]mbdrsnq� enq�
BGA)�XQH)�]mc�BDT�3)0//�fdmdq]shnmr�]fn)� enkknvdc�ax�]�rsqnmf�
nts,ne,?eqhb]�ansskdmdbj�]mc�rtardptdms�rokhs�adsvddm�BGA�]mc�
BDT�0)5//�fdmdq]shnmr�]fn-�BGA�dwodqhdmbdr�]�lncdrs�ansskdmdbj�
]esdq�rokhsshmf�eqnl�BDT)�]mc�sgd�BGA�]mc�BDT�aq]mbgdr�ansg�dw,
odqhdmbd� dwonmdmsh]k� fqnvsg� enkknvhmf� sgdhq� rokhs� ’Ehf-� 2](-� Ntq�
lncdk�nmkx�cheedqr�eqnl�sg]s�ne�Intf]mntr�ds�Xk ’1/06( hm�sg]s�vd�
chc� mns� lncdk� lhfq]shnm� adsvddm� aq]mbgdr:� ntq� oqna]ahkhsx�

bnlots]shnmr� ]rrtld� sg]s� onotk]shnmr� ]qd� hmcdodmcdms� ]esdq�
aq]mbghmf�’ats�rdd�AnmchshnmXk�eqdptdmax�rodasqX�vhsg�lhfqXshnm�ad,
knv�enq�]�cheedqdms�]ooqn]bg�sg]s�hmbnqonq]sdr�lhfq]shnm�adsvddm�
aq]mbgdr(-
Enq�]kk�sgdnqdshb]k�qdrtksr)�vd�qdonqs�sgd�dw]bs�eqdptdmbx�rodb,

sqtl�ne�sgd�dmshqd�onotk]shnm�hm�sgd�cdlnfq]oghb�lncdk�’]r�no,
onrdc�sn�]m�]ooqnwhl]sd�eqdptdmbx�rodbsqtl�drshl]sdc�eqnl�]�
rl]kkdq�r]lokd(-

Incdkhmf�rdkdbshnm
Vd�bnmrhcdqdc�sgqdd�sxodr�ne�rdkdbshnm�nm�]kkdkdr9�mdf]shud�fdmhb�
rdkdbshnm)� onrhshud� fdmhb� rdkdbshnm)� ]mc� rs]ahkhyhmf� rdkdbshnm-�
Trhmf�bnllnm�mns]shnm]k�bnmudmshnm)�vd�b]m�qdoqdrdms�sgd�üs,
mdrr�ne�sgd�::�fdmnsxod�]r�0)�sgd�:X�fdmnsxod�]r�0  gr)�]mc�sgd�
XX�fdmnsxod�]r�0  r)�vgdqd�:�hr�sgd�]mbdrsq]k�]kkdkd�]mc�X�hr�sgd�cd,
qhudc�]kkdkd�’Fhkkdrohd�1//3(-�Tmcdq�mdf]shud�fdmhb�rdkdbshnm)�g < /.4�
]mc�r + /-�Vd�bnmrhcdqdc�sgqdd�u]ktdr�ne�r9�−0 > 0/−3)�−4 > 0/−3)�
]mc�−0 > 0/−2-�Sgdrd�u]ktdr�q]mfd�eqnl�dwsqdldkx�vd]j�’bnqqd,
ronmchmf�sn�Mr ≈ 0�hm�sgd�]mbdrsq]k�onotk]shnm(�sn�sgd�rsqnmfdrs�rd,
kdbshnm� bndeübhdmsr� hmedqqdc� enq� sq]hs,]rrnbh]sdc� u]qh]msr�
]rbdqs]hmdc hm bnlokdw sq]hs FV?R ’Rhlnmr ds Xk 1/11(- Tmcdq
onrhshud�fdmhb�rdkdbshnm)�g < /.4�]mc�r = /-�Vd�lncdkdc�u]ktdr�ne�
r�q]mfhmf�eqnl� 0 > 0/−3�sn� 0 > 0/−2)�]m]knfntr�sn�mdf]shud�rdkdb,
shnm-�Tmcdq� rs]ahkhyhmf� rdkdbshnm)� ]kkdkd� eqdptdmbx� cxm]lhbr� qd,
rdlakd� ]� rbdm]qhn� vgdqd� gr + /� ats� r < /)� rtbg� sg]s� nmkx�
gdsdqnyxfnsdr�dwodqhdmbd�]�üsmdrr�bnrs� ’Qnadqsrnm�0845:�V]krg�
]mc� Kxmbg� 1/07(-�Vd�lncdkdc� u]ktdr� ne� gr� q]mfhmf� eqnl�−4 >�
0/−3� sn�−4 > 0/−4)�]m]knfntr�sn�mdf]shud�rdkdbshnm-

BnmchshnmWk�eqdptdmbw�rodbsqW�vhsg�lhfqWshnm
Sn�fdmdq]sd�bnmchshnm]k�eqdptdmbx�rodbsq]�sg]s� hmbnqonq]sd�lh,
fq]shnm)�vd�trdc�lnldmsr�’Intf]mntr�ds�Xk �1/06(-�lnldmsr�hr�]akd�
sn�lncdk�sgd�inhms�eqdptdmbx�rodbsqtl�adsvddm�onotk]shnmr�tm,
cdq�bnlokdw�cdlnfq]oghb�rbdm]qhnr�’]kadhs�vhsg�vd]jdq�rdkdbshnm�
qdfhldr(-� Vd� nas]hmdc� sgd� inhms� eqdptdmbx� rodbsqtl� adsvddm�
BDT)� BGA)� ]mc� XQH� tmcdq� sgd� cdlnfq]oghb�lncdk� hmedqqdc� ax�
Intf]mntr ds�Xk �’1/06( ]mc�vd]j�rdkdbshnm�’|gr| < 4./ > 0/−4(-�?r�ad,
enqd)�vd�trdc�sgd�inhms�eqdptdmbx�rodbsqtl�sn�bnlotsd�bnmchshnm,
]k� eqdptdmbx� rodbsq]� ax�l]qfhm]khyhmf� nts� nmd� onotk]shnm� ]mc�
bnmchshnmhmf�nm�]mnsgdq-

DlohqhbWk�WmWkwrhr�ne�sqWhs WrrnbhWsdc�uWqhWmsr
Vd�nas]hmdc�sq]hs,]rrnbh]sdc�u]qh]msr�eqnl�otakhrgdc�FV?R�enq�
83�pt]mshs]shud�bnlokdw�sq]hsr�]mc�01�’ahm]qx(�bnlokdw�chrd]rdr-�
Enq�pt]mshs]shud�sq]hsr)�vd�nas]hmdc�]�rds�ne�07)118�u]qh]msr�]rbdq,
s]hmdc�hm�sgd�TJ�Ahna]mj�zVghsd�Aqhshrg–�bngnqs�vhsg�]�lhmnq�]kkdkd�
eqdptdmbx� ne� ]s� kd]rs� /-/0� ’Rhlnmr� ds� Xk � 1/11(� ’gsso9..vvv-�
md]kdk]a-hr.tj,ahna]mj(-�Sgd�Vghsd�Aqhshrg�bngnqs�bnmrhrsr�ne�]o,
oqnwhl]sdkx� 226)///� tmqdk]sdc� hmchuhct]kr� hm� sgd� TJ� Ahna]mj-�
Vd�qdrsqhbsdc�ntq�]m]kxrdr�sn�sghr�rtards�ne�sgd�TJ�Ahna]mj�ad,
b]trd�ntq�]ooqn]bg�qdkhdr�nm�odqenqlhmf�FV?R�hm�]�bngnqs�sg]s�
hr�qdk]shudkx�gnlnfdmdntr�]mc�g]r�qd]rnm]akx�ghfg�fdmdshb�rhlh,
k]qhsx�sn�nmd�ne�sgd�onotk]shnmr�hm�ntq�nts,ne,?eqhb]�cdlnfq]oghb�
lncdk-� Lnqdnudq)� sgd� rhyd� ne� sgd�Vghsd� Aqhshrg� bngnqs� dm]akdr�
kdrr�mnhrx�drshl]shnm�ne�]kkdkd�eqdptdmbhdr-
Enq�chrd]rd�sq]hsr)�vd�nas]hmdc�]�sns]k�ne�0)/3/�u]qh]msr�]rbdq,

s]hmdc� hm� bngnqsr� vhsg� Dtqnod]m� ]mbdrsqhdr� trhmf� hmchuhct]k�
b]rd.bnmsqnk�FV?R�’Rtookdldms]qx�S]akd�R0(�’Hmsdqm]shnm]k�HAC�
Fdmdshbr�Bnmrnqshtl�’HHACFB(�ds�Xk �1/02:�Lhbg]hkhcnt�ds�Xk �1/04:�
Cd� K]mfd� ds� Xk � 1/06:� Rbnss� ds� Xk � 1/06:� O]qché]r� ds� Xk � 1/07:�
Rbgtl]bgdq� ds� Xk � 1/07:� M]kkr� ds� Xk � 1/08:� Ltkkhmr� ds� Xk � 1/10:�
?q]f]l� ds� Xk � 1/11:� Adkkdmftdy� ds� Xk � 1/11:� Hrghf]jh� ds� Xk 1/11:�
Cdlnmshr�ds�Xk �1/12(-�O]q]kkdkhmf�ntq�pt]mshs]shud�sq]hs�]m]kxrdr)�

Bg]q]bsdqhyhmf�rdkdbshnm�nm�bnlokdw�sq]hsr� y� 00
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vd�üksdqdc�nts�u]qh]msr�vhsg�]�lhmnq�]kkdkd�eqdptdmbx�kdrr�sg]m�
/-/0�hm�sgd�TJ�Ahna]mj�Vghsd�Aqhshrg-
Enq� d]bg� sq]hs,]rrnbh]sdc� u]qh]ms)� vd� fdmdq]sdc� ]� rds� ne�

zl]sbgdc� u]qh]msr–� sg]s� rg]qd� rhlhk]q� oqnodqshdr-� Vd� rs]qsdc�
vhsg� ]ooqnwhl]sdkx� 00�lhkkhnm� ’hlotsdc(� u]qh]msr� hm� sgd� TJ�
Ahna]mj�sg]s�]qd�mns�entmc�sn�ad�sq]hs,]rrnbh]sdc�hm�ntq�FV?R�c],
s]rdsr-�Enq�]�fhudm�sq]hs,]rrnbh]sdc�u]qh]ms)�vd�hcdmshüdc�l]sbgdc�
u]qh]msr�ax�rdkdbshmf�enq�svn�cheedqdms�bqhsdqh]-�Ehqrs)�vd�l]sbgdc�
nm�sgd�cdqhudc�]kkdkd�eqdptdmbx�hm�sgd�TJ�Ahna]mj�Vghsd�Aqhshrg-�
Sn�bnlotsd�cdqhudc�]kkdkd�eqdptdmbhdr)�vd�nas]hmdc�sgd�]mbdrsq]k�
]kkdkd� rs]sd� hmedqqdc� ax� ?tsnm� ds� Xk � ’1/04( ]mc� rsnqdc� hm� sgd�
Dmrdlak�u]qh]shnm�c]s]a]rd�enq�]kk�sq]hs,]rrnbh]sdc�u]qh]msr�]mc�
]kk� nsgdq� hlotsdc� u]qh]msr� hm� sgd� TJ� Ahna]mj� ’L]qshm� EI� ds� Xk �
1/12(-�Aqhdflx)�?tsnm�ds�Xk �’1/04( hcdmshüdc�]mbdrsq]k�]kkdkd�rs]sdr�
trhmf� ]� ltkshokd� fdmnld� ]khfmldms� adsvddm� gtl]m)� bghlo)�
nq]mfts]m)� ]mc� qgdrtr� l]b]ptd� sn� hmedq� ]mbdrsq]k� rdptdmbdr�
]mc� ]mmns]sd� ]mbdrsq]k� ]kkdkd� rs]sdr-� Vd� l]sbgdc� nm� TJ�
Ahna]mj�Vghsd�Aqhshrg�cdqhudc�]kkdkd� eqdptdmbx�ax�ahmmhmf�bnm,
shmtntr�eqdptdmbhdr�hmsn�0//�dudmkx�ro]bdc�ahmr�adsvddm�/�]mc�
0:�svn�cdqhudc�]kkdkd�eqdptdmbhdr vdqd�cddldc�sn�l]sbg�he�sgdx�ad,
knmfdc�sn�sgd�r]ld�ahm-
Rdbnmc)�vd�l]sbgdc�u]qh]msr�nm�sgdhq�A,u]ktd)�]�a]bjfqntmc�

rdkdbshnm�rs]shrshb�’Ltqogx�ds�Xk �1/11(-�A]bjfqntmc�rdkdbshnm�hl,
o]bsr� ]kkdkd� eqdptdmbx� rodbsq]� ax� cdbqd]rhmf� fdmdshb� chudqrhsx)�
]mc�u]qhdr�sgqntfgnts�sgd�fdmnld�]r�]�etmbshnm�ne�qdbnlahm]shnm�
q]sd)�fdmd�cdmrhsx)�]mc�nsgdq�fdmnlhb�ed]stqdr-�Sgtr)�l]sbghmf�nm�
A,u]ktdr�]bbntmsr�enq�cheedqdmbdr�hm�]kkdkd�eqdptdmbx�rodbsq]�ad,
svddm�sq]hs,]rrnbh]sdc�u]qh]msr�]mc�l]sbgdc�u]qh]msr�sg]s�]qhrd�
ctd�sn�u]qxhmf�kdudkr�ne�a]bjfqntmc�rdkdbshnm�sgqntfgnts�sgd�fdm,
nld-�Vd�l]sbgdc�nm�A,u]ktd�ax�ahmmhmf�sgd�A,u]ktdr�enq�sgd�00�
lhkkhnm�u]qh]msr�hlotsdc�ax�TJA�hmsn�04�pt]mshkdr:�svn�A,u]ktdr�
vdqd�cddldc�sn�l]sbg�he�sgdx�adknmfdc�sn�sgd�r]ld�ahm-�Vd�chr,
b]qcdc�sq]hs,]rrnbh]sdc�u]qh]msr�vhsg�edvdq�sg]m�4//�l]sbgdc�u]q,
h]msr)�fdmdq]shmf�]m�]udq]fd�ne�00)436�l]sbgdc�u]qh]msr�enq�d]bg�
sq]hs,]rrnbh]sdc�u]qh]ms-
Vd�fdmdq]sdc�dlohqhb]k�bnmchshnm]k�eqdptdmbx�rodbsq]�enq�ansg�

sq]hs,]rrnbh]sdc� u]qh]msr� ]mc�l]sbgdc� u]qh]msr-�Vd� bnmrhcdqdc�
svn�sxodr�ne�bnmchshnm]k�eqdptdmbx�rodbsq]9�sgd�chrsqhatshnm�ne�eqd,
ptdmbhdr�hm�BGA�’G]m�Bghmdrd�eqnl�Adhihmf)�Bghm](�bnmchshnm]k�nm�
sgd�eqdptdmbx�hm�TJ�Ahna]mj�Vghsd�Aqhshrg)�]mc�sgd�chrsqhatshnm�ne�
eqdptdmbhdr�hm�XQH�’Xnqta]�hm�Ha]c]m)�Mhfdqh](�bnmchshnm]k�nm�sgd�
eqdptdmbx� hm�TJ� Ahna]mj�Vghsd� Aqhshrg-� Sn� bnlotsd� ]kkdkd� eqd,
ptdmbhdr�hm�BGA�]mc�XQH)�vd�trdc�0/2�BGA�hmchuhct]kr�]mc�0/7��
XQH�hmchuhct]kr�eqnl�0)///�Fdmnldr�Og]rd�2)�qdrodbshudkx-
Sn� onnk� hmenql]shnm� ]bqnrr� sgd� qdk]shudkx� rl]kk� mtladq� ne�

sq]hs,]rrnbh]sdc�u]qh]msr)�vd�rokhs�sgdl�hmsn�sdm�cdbhkdr�a]rdc�nm�
sgdhq� eqdptdmbx� hm� TJ� Ahna]mj�Vghsd� Aqhshrg-� Vhsghm� d]bg� TJ�
Ahna]mj�eqdptdmbx�cdbhkd)�vd�bnlotsdc�sgd�ld]m�eqdptdmbx�hm�
BGA� ]mc� XQH� ]bqnrr� ]kk� sq]hs,]rrnbh]sdc� u]qh]msr� hm� sgd� cdbhkd-�
Sghr�]ooqnwhl]sdr�sgd�dwodbs]shnm�nudq�sgd�bnmchshnm]k�eqdptdmbx�
rodbsqtl)�DZSBGA |STJA[�]mc�DZSXQH |STJA[)�enq�sq]hs,]rrnbh]sdc�u]q,
h]msr-�Vd�mdws�bnlotsdc�sgd�]m]knfntr�pt]mshsx�enq�l]sbgdc�u]q,
h]msr� ax� ]ffqdf]shmf� ]bqnrr� sgd� l]sbgdc� u]qh]msr� enq� d]bg�
sq]hs,]rrnbh]sdc�u]qh]ms�hm�]�o]qshbtk]q�TJ�Ahna]mj�eqdptdmbx�cd,
bhkd-�Sn�bnlotsd�sgd�84 �bnmücdmbd�hmsdqu]k�enq�sgd�ld]m’r()�vd�
rdo]q]sdkx�annsrsq]oodc�nudq�sq]hs,]rrnbh]sdc�]mc�l]sbgdc�u]q,
h]msr)� ]mc� qdonqsdc� sgd� /-/14� ]mc� /-864�pt]mshkdr� ]bqnrr� 0//�
qdokhb]sdr-
Sn� sdrs� enq� rdkdbshnm)� vd� bnlo]qdc� sq]hs,]rrnbh]sdc� ]mc�

l]sbgdc� u]qh]msr� ax� odqenqlhmf� ]m� tmo]hqdc� svn,rhcdc� s,sdrs�
enq�tmdpt]k�r]lokd�u]qh]mbdr�vhsghm�d]bg�TJ�Ahna]mj�eqdptdmbx�
cdbhkd-� Vd� bnlahmdc� o,u]ktdr� ]bqnrr� cdbhkdr� trhmf� Ehrgdq%r�
ldsgnc-

Sn� rodbhüb]kkx� sdrs� enq� chqdbshnm]k rdkdbshnm)� vd� rokhs�
sq]hs,]rrnbh]sdc�u]qh]msr�hmsn�svn�fqntor�a]rdc�nm�sgd�rhfm�ne�sgdhq�
deedbs�’h-d-�sq]hs,hmbqd]rhmf�]mc�sq]hs,cdbqd]rhmf(-�Enq�d]bg�fqnto)�
vd�sdrsdc�sgd�]ksdqm]shud�gxonsgdrhr�sg]s�sq]hs,]rrnbh]sdc�u]qh]msr�
g]ud�]�knvdq�eqdptdmbx�hm�XQH�]mc�BGA�qdk]shud�sn�l]sbgdc�u]q,
h]msr�ax�odqenqlhmf�]m�tmo]hqdc�nmd,rhcdc�s,sdrs�enq�tmdpt]k�r]l,
okd�u]qh]mbdr�vhsghm�d]bg�TJ�Ahna]mj�eqdptdmbx�cdbhkd-�Vd�]f]hm�
bnlahmdc�o,u]ktdr�]bqnrr�cdbhkdr�trhmf�Ehrgdq%r�ldsgnc-�Vgdm�
sgd� mtkk� gxonsgdrhr� v]r� qdidbsdc� enq� ansg� sq]hs,hmbqd]rhmf� ]mc�
sq]hs,cdbqd]rhmf�u]qh]msr)�vd�hmsdqoqdsdc�sghr�]r�duhcdmbd�]f]hmrs�
chqdbshnm]k�rdkdbshnm-

:mWkwrhr�ne�hlodqedbs�sWffhmf
Vd�]hldc�sn�tmcdqrs]mc�sgd�oqna]ahkhsx� sg]s�]� sq]hs,]rrnbh]sdc�
u]qh]ms�]bbtq]sdkx�s]fr�sgd�zbnqqdbs–�]kkdkd�]s�sgd�sqtd�b]tr]k�u]qh,
]ms�“�hm�nsgdq�vnqcr)�sgd�oqna]ahkhsx�sg]s�cdqhudc�]kkdkdr�]s�]�o]hq�ne�
khmjdc� u]qh]msr� ]qd� onrhshudkx� bnqqdk]sdc-� Trhmf� lroqhld�
’A]tlchbjdq� ds� Xk � 1/11()� vd� odqenqldc� bn]kdrbdms� rhltk]shnmr�
enq�0//�choknhc�hmchuhct]kr-�Rodbhüb]kkx)�vd�rhltk]sdc�0//)///�bn,
]kdrbdms�sqddr�vhsg�dw]bskx�svn�lts]shnmr-�Enq�d]bg�sqdd)�vd�b]k,
btk]sdc� sgd� khmj]fd� chrdpthkhaqhtl� ’KC(� adsvddm� sgd� o]hq� ne�
lts]shnmr� ]r� sgd� rpt]qdc� bnqqdk]shnm� bndeübhdms� ne� sgdhq� fdmn,
sxodr-�Vd�sgdm�bnlotsdc�sgd�oqna]ahkhsx�sg]s�cdqhudc�]kkdkdr�]qd�
khmjdc�]s�o]hqr�ne�lts]shnmr�lddshmf�u]qhntr�KC�sgqdrgnkcr-

CRsR�RuRhkRahkhsw
Bnmchshnm]k�eqdptdmbx�rodbsq]�]mc�nsgdq�]kkdkd�eqdptdmbx�chrsqh,
atshnmr� b]m� ad� entmc� ]s� gssor9..fhsgta-bnl.qnrgmho]sdk.�
bnmchshnm]k,eqdptdmbx,rodbsq])� ]knmf� vhsg� bncd� enq� odqenqlhmf�
bnlots]shnmr�nm�eqdptdmbx�chrsqhatshnmr�]mc�]m]kxyhmf�dlohqhb]k�
c]s]-�Rtookdldms]k�l]sdqh]k ]u]hk]akd�]s�FDMDSHBR�nmkhmd-

9bimnvkdcfldmsr
Vd� sg]mj�?kxrr]� Kxm Enqshdq� ]mc� Bntqsmdx� Rlhsg� enq� u]kt]akd�
eddca]bj�nm�sgd�l]mtrbqhos)�]mc�ldladqr�ne�sgd�Oqhsbg]qc�k]a�
enq�gdkoetk�bnmudqr]shnmr�]ants�sghr�vnqj-

Dtmchmf
Qdrd]qbg� qdonqsdc� hm� sghr� otakhb]shnm� v]r� rtoonqsdc� ax� MHG�
fq]msr�Q/0GF/00321�]mc�Q/0GF//703/-

Anm|hbsr�ne�hmsdodrs
Sgd�]tsgnq’r(�cdbk]qd�mn�bnmflhbsr�ne�hmsdqdrs-

IhsdoRstod�bhsdc
Hmsdqm]shnm]k� HAC� Fdmdshbr� Bnmrnqshtl� ’HHACFB()� ?fkh]qch� B)�

?keqdcrrnm�K)�?khy]cdg�L)�?mcdqrnm�B)�?mcqdvr�Q)�R”mcdqf]]qc�

GA)� A]jdq� ?)� A]mc� F)� A]q]myhmh� RD-� 1/02-� ?m]kxrhr� ne�

hlltmd,qdk]sdc�knbh�hcdmshüdr�37�mdv�rtrbdoshahkhsx�u]qh]msr�enq�

ltkshokd�rbkdqnrhr-�M]s�Fdmds-�3490242“025/-�cnh90/-0/27.mf-166/-

?q]f]l JF) Ih]mf S) Fndk ?) J]mnmh R) Vnkenqc AM) ?sqh CR) Vddjr

DL)�V]mf�L)�Ghmcx�F)�Ygnt�V)�ds�Xk �1/11-�Chrbnudqx�]mc�rxrsdl,

]shb�bg]q]bsdqhy]shnm�ne�qhrj�u]qh]msr�]mc�fdmdr�enq�bnqnm]qx�]q,

sdqx� chrd]rd� hm� nudq� ]� lhkkhnm� o]qshbho]msr-� M]s� Fdmds-� 439�

07/2“0704-�cnh90/-0/27.r30477,/11,/0122,5-

?tsnm� ?)� ?adb]rhr� FQ)� ?ksrgtkdq� CL)� Ctqahm� QL)� ?adb]rhr� FQ)�

Admskdx� CQ)� Bg]jq]u]qsh� ?)� Bk]qj� ?F)� Cnmmdkkx� O)� Dhbgkdq� DD)�

01� y� Q-�?-�O]sdk�al�Te 
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ds� Xk � 1/04-� ?� fkna]k� qdedqdmbd� enq� gtl]m� fdmdshb� u]qh]shnm-�

M]stqd-�415957“63-�cnh90/-0/27.m]stqd04282-

A]g]qh]m�R)�Fq]udk�R-�1/07-�Nm�sgd�cdbhc]ahkhsx�ne�onotk]shnm�rhyd�ghr,

snqhdr eqnl ümhsd ]kkdkd eqdptdmbx rodbsq]- Sgdnq Onotk Ahnk- 01/9

31“40-�cnh90/-0/05.i-soa-1/06-01-//7-

A]tlchbjdq� E)� Ahrrbgno� F)� Fnkcrsdhm� C)� Fnvdq� F)� Q]frc]kd� ?O)�

Sr]lanr� F)� Ygt� R)� Dkcnm� A)� Dkkdql]m� DB)� F]kknv]x� IF)� ds� Xk �

1/11-�Deübhdms�]mbdrsqx�]mc�lts]shnm�rhltk]shnm�vhsg�lroqhld�

0-/-�Fdmdshbr-�11/9hx]a118-�cnh90/-0/82.fdmdshbr.hx]a118-

Adkkdmftdy�B)�Jöäöj]kh�E)�I]mrdm�HD)�Jkdhmdhc]l�K)�Lnqdmn,Fq]t�R)�

?lhm�M)�M]i�?B)�B]lonr,L]qshm�Q)�Fqdmhdq,Ankdx�A)�?mcq]cd�U)�

ds�Xk �1/11-�Mdv�hmrhfgsr�hmsn�sgd�fdmdshb�dshnknfx�ne�?kygdhldq%r�

chrd]rd� ]mc� qdk]sdc� cdldmsh]r-� M]s� Fdmds-� 439301“325-� cnh90/-�

0/27.r30477,/11,/0/13,y-

Ag]rj]q�?)�Rnmf�XR-�1/03-�Cdrb]qsdr%�qtkd�ne�rhfmr�]mc�sgd�hcdmshü],

ahkhsx�ne�onotk]shnm�cdlnfq]oghb�lncdkr�eqnl�fdmnlhb�u]qh]shnm�

c]s]-�?mm�Rs]s-�3191358“1382-�cnh90/-0103.03,?NR0153-

Ag]rj]q�?)�V]mf�XWQ)�Rnmf�XR-�1/04-�Deübhdms�hmedqdmbd�ne�onotk],

shnm�rhyd�ghrsnqhdr�]mc�knbtr,rodbhüb�lts]shnm�q]sdr�eqnl�k]qfd,�

r]lokd� fdmnlhb� u]qh]shnm� c]s]-� Fdmnld� Qdr-� 149157“168-� cnh9

0/-00/0.fq-067645-003-

B]a]kkdqn�?)�Sdmdr]�?)�Jdhfgskdx�OC-�1/04-�Sgd�m]stqd�ne�fdmdshb�u]qh,

]shnm�enq�bnlokdw�sq]hsr�qdud]kdc�ax�FV?R�]mc�qdfhnm]k�gdqhs]ahk,

hsx� l]oohmf� ]m]kxrdr-� Fdmdshbr-� 1/0905/0“0502-� cnh90/-0423.�

fdmdshbr-004-06611/-

Bgdm� G)� Fqddm QD)� Oááan� R)� Rk]sjhm L-� 1//6-� Sgd� inhms� ]kkdkd,�

eqdptdmbx� rodbsqtl� hm� bknrdkx� qdk]sdc� rodbhdr-� Fdmdshbr-� 0669�

276“287-�cnh90/-0423.fdmdshbr-0/6-/6/62/-

Bgdm�G)�Rk]sjhm�L-�1/02-�Hmedqqhmf�rdkdbshnm�hmsdmrhsx�]mc�]kkdkd�]fd�

eqnl� ltkshknbtr� g]oknsxod� rsqtbstqd-� F2� ’Adsgdrc](-� 29�

0318“0331-�cnh90/-0423.f2-002-//5086-

Bk]qj� ?F)� Gtahry�LI)� Atrs]l]msd� BC)�Vhkkh]lrnm� RG)�Mhdkrdm� Q-�

1//4-�?rbdqs]hmldms�ah]r�hm�rstchdr�ne�gtl]m�fdmnld,vhcd�onkx,

lnqoghrl-�Fdmnld�Qdr-�0490385“04/1-�cnh90/-00/0.fq-30/68/4-

Cd�K]mfd�JL)�Lntsrh]m]r�K)�Kdd�IB)�K]la�B?)�Ktn�X)�Jdmmdcx�M?)�

Inrshmr� K)� Qhbd� CK)� Ftshdqqdy,?bgtqx� I)� Ih� R,F)� ds� Xk � 1/06-�

Fdmnld,vhcd� ]rrnbh]shnm� rstcx� hlokhb]sdr� hlltmd� ]bshu]shnm�

ne�ltkshokd� hmsdfqhm� fdmdr� hm� hmfl]ll]snqx�anvdk�chrd]rd-�M]s�

Fdmds-�389145“150-�cnh90/-0/27.mf-265/-

Cdlnmshr C) V]ksdqr FA) ?sg]m]rh]chr F) V]ksdqr Q) Sgdqqhdm J)

Mhdkrdm�SS)� E]q]iy]cdg�K)�Unkntc]jhr�F)� Admck� I)� Ydmf�A)� ds� Xk �

1/12-�Fdmnld,vhcd�]m]kxrdr�ne�?CGC�hcdmshex�16�qhrj�knbh)�qdümd�

sgd�fdmdshb�]qbghsdbstqd�]mc�hlokhb]sd�rdudq]k�bnfmhshud�cnl]hmr-�

M]s�Fdmds-�449087“1/7-�cnh90/-0/27.r30477,/11,/0174,7-

Chkadq�D)�Sdqgnqrs�I-�1/13-�E]rsdq�hmedqdmbd�ne�bnlokdw�cdlnfq]oghb�

lncdkr�eqnl�k]qfd�]kkdkd�eqdptdmbx�rodbsq]-

Chmf� X)� Gnt� J)� Wt� Y)� Ohlok]rj]q� ?)� Odssdq� D)� Antkhdq� J)� Oqhuç� E)�

Uhkgiáklrrnm�AI)�Nkcd�Knngthr� KL)�O]r]mhtb�A-� 1/12-� Onkxfdmhb�

rbnqhmf�]bbtq]bx�u]qhdr�]bqnrr�sgd�fdmdshb�]mbdrsqx�bnmshmttl-�

M]stqd-�5079663“670-�cnh90/-0/27.r30475,/12,/5/68,3-

Ctqu]rtk]�?)�Kngltdkkdq�JD-�1/10-�Mdf]shud�rdkdbshnm�nm�bnlokdw�

sq]hsr�khlhsr�ogdmnsxod�oqdchbshnm�]bbtq]bx�adsvddm�onotk]shnmr-�

?l�I�Gtl�Fdmds-�0/7951/“520-�cnh90/-0/05.i-]igf-1/10-/1-/02-

Ctqu]rtk]�?)�R]mj]q]q]l]m�R-�1/1/-�Qdbnudqhmf�rhfm]kr�ne�fgnrs�]q,

bg]hb�hmsqnfqdrrhnm�hm�?eqhb]m�onotk]shnmr-�Rbh�?cu-�59d]]w4/86-�

cnh90/-0015.rbh]cu-]]w4/86-

Du]mr�RM)�Rgudsr�X)�Rk]sjhm�L-�1//6-�Mnm,dpthkhaqhtl�sgdnqx�ne�sgd�

]kkdkd�eqdptdmbx�rodbsqtl-�Sgdnq�Onotk�Ahnk-�6090/8“008-�cnh90/-�

0/05.i-soa-1//5-/5-//4-

Dxqd,V]kjdq�?-�1/0/-�Fdmdshb�]qbghsdbstqd�ne�]�bnlokdw�sq]hs�]mc�hsr�

hlokhb]shnmr� enq� üsmdrr� ]mc� fdmnld,vhcd� ]rrnbh]shnm� rstchdr-�

Oqnb� M]sk� ?b]c� Rbh� T� R� ?-� 0/690641“0645-� cnh90/-0/62.om]r-�

/8/50710/6-

F]y]k� R)� Ehmtb]md�GJ)� Etqknssd� M?)� Kng� O,Q)� O]k]l]q]� OE)� Kht� W)�

Rbgndbg� ?)� Atkhj,Rtkkhu]m� A)� Md]kd� AL)� Ftrdu� ?)� ds� Xk � 1/06-�

Khmj]fd�chrdpthkhaqhtl,cdodmcdms�]qbghsdbstqd�ne�gtl]m�bnl,

okdw sq]hsr rgnvr ]bshnm ne mdf]shud rdkdbshnm- M]s Fdmds- 389

0310“0316-�cnh90/-0/27.mf-2843-

Fhkkdrohd� IG-� 1//3-� Onotk]shnm� fdmdshbr-� Ingmr� Gnojhmr� Tmhudqrhsx�

Oqdrr-

Ftn�I)�Vt�X)�Ygt�Y)�Ygdmf�Y)�Sqy]rjnvrjh�L)�Ydmf�I)�Qnahmrnm�LQ)�

Uhrrbgdq�OL)�X]mf�I-�1/07-�Fkna]k�fdmdshb�cheedqdmsh]shnm�ne�bnl,

okdw� sq]hsr� rg]odc� ax� m]stq]k� rdkdbshnm� hm� gtl]mr-� M]s�

Bnlltm-�890754-�cnh90/-0/27.r30356,/07,/3080,x-

Ftsdmjtmrs� QM)� Gdqm]mcdy� QC)�Vhkkh]lrnm� RG)� Atrs]l]msd� BC-�

1//8-�Hmedqqhmf�sgd�inhms�cdlnfq]oghb�ghrsnqx�ne�ltkshokd�onotk],

shnmr�eqnl�ltkshchldmrhnm]k�RMO�eqdptdmbx�c]s]-�OKnR�Fdmds-�49�

d0///584-�cnh90/-0260.intqm]k-ofdm-0///584-

G]kkdq�AB)�Ldrrdq�OV-�1/08-�RKhL�29�Enqv]qc�fdmdshb�rhltk]shnmr�ad,

xnmc�sgd�Vqhfgs“Ehrgdq�lncdk-�Lnk�Ahnk�Dunk-�259521“526-�cnh90/-�

0/82.lnkadu.lrx117-

G]qo]j�?)�Ag]rj]q�?)�Oqhsbg]qc�IJ-�1/05-�Lts]shnm�q]sd�u]qh]shnm�hr�]�

oqhl]qx�cdsdqlhm]ms�ne�sgd�chrsqhatshnm�ne�]kkdkd�eqdptdmbhdr�hm�

gtl]mr-� OKnR� Fdmds-� 019d0//5378-� cnh90/-0260.intqm]k-ofdm-�

0//5378-

Hrghf]jh� J)� R]j]td� R)� Sdq]n� B)� Ktn� X)� Rnmdg]q]� J)� X]l]ftbgh� J)�

?l]qhts]� S)� Snn� BK)� K]tedq� U?)� Rbnss� HB)� ds� Xk � 1/11-�

Ltksh,]mbdrsqx�fdmnld,vhcd�]rrnbh]shnm�]m]kxrdr�hcdmshex�mnudk�

fdmdshb� ldbg]mhrlr� hm� qgdtl]snhc� ]qsgqhshr-� M]s� Fdmds-� 439�

053/“0540-�cnh90/-0/27.r30477,/11,/0102,v-

Iñmrrnm�G)�Rtkdl�O)�Jdgq�A)�Jqhrsltmcrcnsshq�R)�Yhmj�E)�Gi]qs]qrnm�D)�

G]qc]qrnm�LS)�Ginqkdherrnm�JD)�Dffdqsrrnm�GO)�Ftcinmrrnm�R?)�

ds�Xk �1/06-�O]qdms]k�hmfltdmbd�nm�gtl]m�fdqlkhmd�cd�mnun�lts],

shnmr� hm� 0)437� sqhnr� eqnl� Hbdk]mc-� M]stqd-� 4389408“411-� cnh90/-�

0/27.m]stqd13/07-

Intf]mntr�I)�Knmf�V)�Q]frc]kd�?O)�Fq]udk�R-�1/06-�Hmedqqhmf�sgd�inhms�

cdlnfq]oghb�ghrsnqx�ne�ltkshokd�onotk]shnmr9�Adxnmc�sgd�cheet,

rhnm� ]ooqnwhl]shnm-� Fdmdshbr-� 1/590438“0456-� cnh90/-0423.�

fdmdshbr-006-1//382-

J]ll�I)�Sdqgnqrs�I)�Ctqahm�Q)�Rnmf�XR-�1/1/-�Deübhdmskx�hmedqqhmf�sgd�

cdlnfq]oghb�ghrsnqx�ne�l]mx�onotk]shnmr�vhsg�]kkdkd�bntms�c]s]-�I�

?l�Rs]s�?rrnb-�00490361“0376-�cnh90/-0/7/./0510348-1/08-0524371-

J]ll I?) Sdqgnqrs I) Rnmf XR- 1/06- Deübhdms bnlots]shnm ne sgd inhms

r]lokd� eqdptdmbx� rodbsq]� enq� ltkshokd� onotk]shnmr-� I� Bnlots�

Fq]og�Rs]s-�159071“083-�cnh90/-0/7/.0/5075//-1/05-0048101-

Jdhfgskdx�OC)�Ghkk�VF-�088/-�U]qh]shnm�l]hms]hmdc hm�pt]mshs]shud�

sq]hsr�vhsg�lts]shnm,rdkdbshnm� a]k]mbd9� okdhnsqnohb� rhcd,deedbsr�

nm� üsmdrr� sq]hsr-� Oqnb� Ahnk� Rbh-� 131984“0//-� cnh90/-0/87.qroa-�

088/-/00/-

Jdhfgskdx�OC)�I]bjrnm�AB-�1/07-�Hmedqqhmf�sgd�oqna]ahkhsx�ne�sgd�cd,

qhudc� ur� sgd� ]mbdrsq]k� ]kkdkhb� rs]sd� ]s� ]� onkxlnqoghb� rhsd-�

Fdmdshbr-�1/89786“8/5-�cnh90/-0423.fdmdshbr-007-2/001/-

Jdqm�?C)�Gdx�I-�1/06-�Dw]bs�b]kbtk]shnm�ne�sgd�inhms�]kkdkd�eqdptdmbx�

rodbsqtl� enq� hrnk]shnm� vhsg� lhfq]shnm� lncdkr-� Fdmdshbr-� 1/69�

130“142-�cnh90/-0423.fdmdshbr-005-083/08-

Jhl�LR)�O]sdk�JO)�Sdmf�?J)�Adqdmr�?I)�K]bg]mbd�I-�1/07-�Fdmdshb�chr,

d]rd� qhrjr� b]m� ad� lhrdrshl]sdc� ]bqnrr� fkna]k� onotk]shnmr-�

Fdmnld�Ahnk-�089068-�cnh90/-0075.r02/48,/07,0450,6-

Jnbg�DL)�Bnmm]kkx�MI)�A]x]�M?)�Qddud�LO)�C]kx�LI)�Md]kd�AL)�K]mcdq�

DR)�Akndldmcg]k�?)�Rtmx]du�RQ-�1/13-�Fdmdshb�]rrnbh]shnm�c]s]�

]qd�aqn]ckx�bnmrhrsdms�vhsg�rs]ahkhyhmf�rdkdbshnm�rg]ohmf�gtl]m�

bnllnm�chrd]rdr�]mc� sq]hsr-� O]fdr9� 1/13-/5-08-488678�Rdbshnm9�

Mdv�Qdrtksr-

K]bg]mbd�I)�Shrgjnee�R?-�1/02-�RMO�]rbdqs]hmldms�ah]r�hm�onotk]shnm�

fdmdshb� ]m]kxrdr9�Vgx� hs� hr� hlonqs]ms)� ]mc� gnv� sn� bnqqdbs� hs-�

Ahndrr]xr-�24967/“675-�cnh90/-0//1.ahdr-u24-8-

Bg]q]bsdqhyhmf�rdkdbshnm�nm�bnlokdw�sq]hsr� y� 02
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K]mcd�Q-�0865-�M]stq]k�rdkdbshnm�]mc�q]mcnl�fdmdshb�cqhes�hm�ogdmn,

sxohb�dunktshnm-�Dunktshnm-�2/9203“223-�cnh90/-12/6.13/66/2-

Ktjhb́ R)�Gdx�I-�1/01-�Cdlnfq]oghb�hmedqdmbd�trhmf�rodbsq]k�ldsgncr�

nm RMO c]s]) vhsg ]m ]m]kxrhr ne sgd gtl]m nts,ne,?eqhb] dwo]m,

rhnm-�Fdmdshbr-�0819508“528-�cnh90/-0423.fdmdshbr-001-030735-

Ktjhb́ R)�Gdx�I)�Bgdm�J-�1/00-�Mnm,dpthkhaqhtl�]kkdkd�eqdptdmbx�rodb,

sq]�uh]� rodbsq]k�ldsgncr-�Sgdnq� Onotk� Ahnk-� 6891/2“108-� cnh90/-�

0/05.i-soa-1/00-/1-//2-

L]mnkhn�S?)�Bnkkhmr�ER)�Bnw�MI)�Fnkcrsdhm�CA)�Ghmcnqee�K?)�Gtmsdq�CI)�

LbB]qsgx�LH)�Q]lnr�DL)�B]qcnm�KQ)�Bg]jq]u]qsh�?)�ds�Xk �1//8-�

Ehmchmf� sgd� lhrrhmf� gdqhs]ahkhsx� ne� bnlokdw� chrd]rdr-� M]stqd-�

3509636“642-�cnh90/-0/27.m]stqd/7383-

L]qshm�EI)�?lncd�LQ)�?mdi]�?)�?trshmd,Nqhlnknxd�N)�?ynu�?)�A]qmdr�

H)�Adbjdq�?)�Admmdss�Q)�Adqqx�?)�Ag]h�I)�ds�Xk �1/12-�Dmrdlak�1/12-�

Mtbkdhb�?bhcr�Qdr-�409C822“C830-�cnh90/-0/82.m]q.fj]b847-

L]qshm�?Q)�J]m]h�L)�J]l]s]mh�X)�Nj]c]�X)�Md]kd�AL)�C]kx�LI-�1/08-�

Bkhmhb]k� trd� ne� btqqdms� onkxfdmhb� qhrj� rbnqdr� l]x� dw]bdqa]sd�

gd]ksg� chro]qhshdr-� M]s� Fdmds-� 409473“480-� cnh90/-0/27.r30477,�

/08,/268,w-

L]qtx]l]�S-�0863-�Sgd�]fd�ne�]m�]kkdkd�hm�]�ümhsd�onotk]shnm-�Fdmds�

Qdr-�129026“032-�cnh90/-0/06.R//055612///0364/-

Lhbg]hkhcnt�J)�Addrkdx I)�Khmcrsqnl�R)�B]mhrhtr�R)�Cdmmhr�I)�Ktrg�LI)�

L]q]mh]m� LI)� Ankk]� LJ)� V]mf� P)� Rg]g� L)� ds� Xk � 1/04-�

Fdmnld,vhcd�]rrnbh]shnm�]m]kxrhr�ne�lnqd�sg]m�01/)///�hmchuh,

ct]kr�hcdmshüdr�04�mdv�rtrbdoshahkhsx�knbh�enq�aqd]rs�b]mbdq-�M]s�

Fdmds-�369262“27/-�cnh90/-0/27.mf-2131-

Lhkkr�LB)�Q]g]k�B-�1/08-�?�rbhdmsnldsqhb�qduhdv�ne�fdmnld,vhcd�]r,

rnbh]shnm�rstchdr-�Bnlltm�Ahnk-�190“00-�cnh90/-0/27.r31//2,/07,�

/150,w-

Lnrs]e]uh�G)�G]qo]j�?)�?f]qv]k�H)�Bnmkdx�C)�Oqhsbg]qc�IJ)�Oqydvnqrjh�

L-�1/1/-�U]qh]akd�oqdchbshnm�]bbtq]bx�ne�onkxfdmhb�rbnqdr�vhsghm�

]m�]mbdrsqx�fqnto-�Dkhed-�89d37265-�cnh90/-6443.dKhed-37265-

Lnrs]e]uh�G)�Rodmbd�IO)�M]puh�R)�Oqhsbg]qc�IJ-�1/12-�Rxrsdl]shb�cheedq,

dmbdr�hm�chrbnudqx�ne�fdmdshb�deedbsr�nm�fdmd�dwoqdrrhnm�]mc�bnl,

okdw� sq]hsr-� M]s� Fdmds-� 4490755“0764-� cnh90/-0/27.r30477,/12,�

/0418,0-

Ltkkhmr�M)�Enqrsmdq�?I)�N%Bnmmdkk�JR)�Bnnladr�A)�Bnkdl]m�IQ)�Ph]n�Y)�

?kr�SC)�Ahfcdkh�SA)�A”qsd�R)�Aqxnhr�I)�ds�Xk �1/10-�Fdmnld,vhcd�]r,

rnbh]shnm�rstcx�ne�lnqd�sg]m�3/)///�ahonk]q�chrnqcdq�b]rdr�oqn,

uhcdr mdv hmrhfgsr hmsn sgd tmcdqkxhmf ahnknfx- M]s Fdmds- 429

706“718-�cnh90/-0/27.r30477,/10,//746,3-

Ltqogx�C?)�Dkx]rghu�D)�?lrsdq�F)�Rdkk]�F-�1/11-�Aqn]c,rb]kd�u]qh,

]shnm�hm�gtl]m�fdmdshb�chudqrhsx�kdudkr�hr�oqdchbsdc�ax�otqhexhmf�

rdkdbshnm�nm�bnchmf�]mc�mnm,bnchmf�dkdldmsr-�Dkhed-�019d65/54-�

cnh90/-6443.dKhed-65/54-

Lxdqr�R)�Edeedql]m�B)�O]ssdqrnm�M-�1//7-�B]m�nmd�kd]qm�ghrsnqx�eqnl�

sgd�]kkdkhb�rodbsqtl;�Sgdnq�Onotk�Ahnk-�629231“237-�cnh90/-0/05.i-�

soa-1//7-/0-//0-

M]kkr�L?)�Ak]tvdmcq]]s�B)�U]kkdqf]�BK)�Gdhkaqnm�J)�A]mcqdr,Bhf]�R)�

Bg]mf�C)�S]m�L)�Jh]�C?)�Mnxbd�?I)�Wtd�?)�ds�Xk �1/08-�Hcdmshüb]shnm�

ne� mnudk� qhrj� knbh)� b]tr]k� hmrhfgsr)� ]mc� gdqhs]akd� qhrj� enq�

O]qjhmrnm%r�chrd]rd9�?�lds],]m]kxrhr�ne�fdmnld,vhcd�]rrnbh]shnm�

rstchdr-� K]mbds� Mdtqnk-� 0790/80“00/1-� cnh90/-0/05.R0363,�

3311’08(2/21/,4-

N%Bnmmnq�KI)�Rbgndbg�?O)�Gnqlnych]qh�E)�F]y]k�R)�O]ssdqrnm�M)�Oqhbd�

?K-�1/08-�Dwsqdld�onkxfdmhbhsx�ne�bnlokdw�sq]hsr�hr�dwok]hmdc�ax�

mdf]shud�rdkdbshnm-�?l�I�Gtl�Fdmds-�0/49345“365-�cnh90/-0/05.i-�

]igf-1/08-/6-//2-

Nqsdf],Cdk� Udbbgxn� C)� Kngltdkkdq� JD)� Mnudlaqd� I-� 1/11-�

G]oknsxod,a]rdc�hmedqdmbd�ne�sgd�chrsqhatshnm�ne�üsmdrr�deedbsr-�

Fdmdshbr-�11/9hx]b//1-�cnh90/-0/82.fdmdshbr.hx]b//1-

O]qché]r� ?E)� Gnkl]mr� O)� Onbjkhmfsnm� ?I)� Drbnss,Oqhbd� U)� Qhojd� R)�

B]qqdq]�M)�Kdffd�RD)�Ahrgno�R)�B]ldqnm�C)�G]lrgdqd�LK)�ds�Xk �

1/07-� Bnllnm� rbghynogqdmh]� ]kkdkdr� ]qd� dmqhbgdc� hm�

lts]shnm,hmsnkdq]ms� fdmdr� ]mc� hm� qdfhnmr� tmcdq� rsqnmf� a]bj,

fqntmc� rdkdbshnm-� M]s� Fdmds-� 4/9270“278-� cnh90/-0/27.r30477,�

/07,//48,1-

O]sdk� Q?)� Ltrg]qnee� R?)� Rodmbd� IO)� Ohldmsdk� G)� Sbgd]mcihdt� B)�

Lnrs]e]uh� G)� Rhmmnss,?qlrsqnmf� M)� Bk]qjd� RK)� Rlhsg� BI)� U-?-�

Lhkkhnm�Udsdq]m�Oqnfq]l)�ds�Xk �1/11-�Fdmdshb� hmsdq]bshnmr�cqhud�

gdsdqnfdmdhsx�hm�b]tr]k�u]qh]ms�deedbs�rhydr�enq�fdmd�dwoqdrrhnm�

]mc� bnlokdw� sq]hsr-� ?l� I� Gtl� Fdmds-� 0/890175“0186-� cnh90/-�

0/05.i-]igf-1/11-/4-/03-

Oqhsbg]qc�IJ-�1//0-�?qd�q]qd u]qh]msr�qdronmrhakd�enq�rtrbdoshahkhsx�sn�

bnlokdw� chrd]rdr;� ?l� I� Gtl� Fdmds-� 589013“026-� cnh90/-0/75.�

210161-

Oqhuç E)� ?rbg]qc� G)� B]qlh� R)� Enkjdqrdm� K)� Gnff]qs� B)� N%Qdhkkx� OE)�

Uhkgiáklrrnm�AI-�1/11-�Onqs]ahkhsx�ne�134�onkxfdmhb�rbnqdr�vgdm�

cdqhudc�eqnl�sgd�TJ�Ahna]mj�]mc�]ookhdc�sn�8�]mbdrsqx�fqntor�

eqnl�sgd�r]ld�bngnqs-�?l�I�Gtl�Fdmds-�0/8901“12-�cnh90/-0/05.�

i-]igf-1/10-00-//7-

Q]frc]kd�?O)�Fq]udk�R-�1/08-�Lncdkr�ne�]qbg]hb�]clhwstqd�]mc�qdbdms�

ghrsnqx�eqnl�svn,knbtr�rs]shrshbr-�OKnR�Fdmds-�049d0//71/3-�cnh9

0/-0260.intqm]k-ofdm-0//71/3-

Q]frc]kd�?O)�Lnqd]t�B)�Fq]udk�R-�1/07-�Fdmnlhb�hmedqdmbd�trhmf�che,

etrhnm� lncdkr� ]mc� sgd� ]kkdkd� eqdptdmbx� rodbsqtl-� Btqq� Nohm�

Fdmds�Cdu-�42903/“036-�cnh90/-0/05.i-fcd-1/07-0/-//0-

Qnadqsrnm�?-�0845-�Sgd�deedbs�ne�rdkdbshnm�]f]hmrs�dwsqdld�cduh]msr�

a]rdc�nm�cduh]shnm�nq�nm�gnlnyxfnrhr-�I�Fdmds-�439125“137-�cnh9

0/-0//6.AE/1871668-

Qnrdm�Y)�Ag]rj]q�?)�Qnbg�R)�Rnmf�XR-�1/07-�Fdnldsqx�ne�sgd�r]lokd�

eqdptdmbx� rodbsqtl� ]mc� sgd� odqhkr� ne� cdlnfq]oghb� hmedqdmbd-�

Fdmdshbr-�10/9554“571-�cnh90/-0423.fdmdshbr-007-2//622-

Rbgndbg�?O)� Inqc]m�CL)�Kng�O,Q)�F]y]k� R)�N%Bnmmnq�KI)� A]khbj�CI)�

O]k]l]q]� OE)� Ehmtb]md� GJ)� Rtmx]du� RQ)� Oqhbd� ?K-� 1/08-�

Pt]mshüb]shnm�ne�eqdptdmbx,cdodmcdms�fdmdshb�]qbghsdbstqdr�hm�

14� TJ� Ahna]mj� sq]hsr� qdud]kr� ]bshnm� ne� mdf]shud� rdkdbshnm-� M]s�

Bnlltm-�0/968/-�cnh90/-0/27.r30356,/08,/7313,5-

Rbgq]hadq�IF-�1/07-�?rrdrrhmf�sgd�qdk]shnmrgho�ne�]mbhdms�]mc�lncdqm�

onotk]shnmr-� Fdmdshbr-� 1/79272“287-� cnh90/-0423.fdmdshbr-006-�

2//337-

Rbgq]hadq�IF)�Du]mr�RM)�Rk]sjhm�L-�1/05-�A]xdrh]m�hmedqdmbd�ne�m]s,

tq]k rdkdbshnm eqnl ]kkdkd eqdptdmbx shld rdqhdr- Fdmdshbr- 1/29

382“400-�cnh90/-0423.fdmdshbr-005-076167-

Rbgtl]bgdq� EQ)� Nk]l]� ???k)� Adqmcs� RH)� Admkknbg� R)� ?gldc� L)�

R]tmcdqr� DI)� C]c]du� S)� Kdnmf]lnqmkdqs� C)� ?mnjh]m� D)�

Bhdy],Anqqdkk]�B)�ds�Xk �1/07-�?rrnbh]shnm�]m]kxrdr�ne�lnqd�sg]m�

03/)///�ldm�hcdmshex�52�mdv�oqnrs]sd�b]mbdq�rtrbdoshahkhsx�knbh-�

M]s�Fdmds-�4/9817“825-�cnh90/-0/27.r30477,/07,/031,7-

Rbnss� Q?)� Rbnss� KI)� Láfh� Q)� L]qtkkn� K)� F]tksnm� JI)� J]]jhmdm� L)�

Odqui]jnu]�M)�Odqr�SG)�Ingmrnm�?C)�Dhbgdq�IC)�ds�Xk �1/06-�?m�dw,

o]mcdc� fdmnld,vhcd� ]rrnbh]shnm� rstcx� ne� sxod� 1� ch]adsdr� hm�

Dtqnod]mr-�Ch]adsdr-�5591777“18/1-�cnh90/-1226.ca05,0142-

Rhlnmr�XA)�Atkk]tfgdx�J)�Gtcrnm�QQ)�Rdkk]�F-�1/07-�?�onotk]shnm�

fdmdshb�hmsdqoqds]shnm�ne�FV?R�ümchmfr�enq�gtl]m pt]mshs]shud�

sq]hsr-�OKnR�Ahnk-�059d1//1874-�cnh90/-0260.intqm]k-oahn-1//1874-

Rhlnmr�XA)�Lnrs]e]uh�G)�Rlhsg�BI)�Oqhsbg]qc�IJ)�Rdkk]�F-�1/11-�Rhlokd�

rb]khmf�k]vr�bnmsqnk�sgd�fdmdshb�]qbghsdbstqdr�ne�gtl]m�bnlokdw�

sq]hsr-

Rk]sjhm�L-�1//0-�Rhltk]shmf�fdmd]knfhdr�ne�rdkdbsdc�]kkdkdr�hm�]�onot,

k]shnm� ne� u]qh]akd� rhyd-� Fdmds� Qdr-� 67938“46-� cnh90/-0/06.�

R//055612/0//4072-

Rnmf�XR)�Rsdhmqöbjdm�L-�1/01-�?�rhlokd�ldsgnc�enq�ümchmf�dwokhbhs�

]m]kxshb�sq]mrhshnm�cdmrhshdr�ne�cheetrhnm�oqnbdrrdr�vhsg�fdmdq]k�

choknhc�rdkdbshnm-�Fdmdshbr-�08/90006“0018-�cnh90/-0423.fdmdshbr-�

000-025818-
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Roddc�C)�Gdl]mh�F)�Ingmrnm�L)�A]kchmf�C-�1/01-�Hloqnudc�gdqhs]ahk,

hsx� drshl]shnm� eqnl� fdmnld,vhcd� RMOr-� ?l� I� Gtl�Fdmds-� 809�

0/00“0/10-�cnh90/-0/05.i-]igf-1/01-0/-/0/-

Roddc C) Gnkldr I) A]kchmf CI- 1/1/- Du]kt]shmf ]mc hloqnuhmf gdqhs,

]ahkhsx�lncdkr�trhmf�rtll]qx�rs]shrshbr-�M]s�Fdmds-�419347“351-�

cnh90/-0/27.r30477,/1/,/5//,x-

Rodmbd�IO)�J]ll�I?)�Rnmf�XR-�1/05-�Sgd�rhsd�eqdptdmbx�rodbsqtl�enq�

fdmdq]k� bn]kdrbdmsr-� Fdmdshbr-� 1/190438“0450-� cnh90/-0423.�

fdmdshbr-004-0730/0-

Rodmbd� IO)� Ydmf� S)� Lnrs]e]uh� G)� Oqhsbg]qc IJ-� 1/12-� Rb]khmf� sgd�

chrbqdsd,shld� Vqhfgs“Ehrgdq� lncdk� sn� Ahna]mj,rb]kd� c]s]rdsr-�

Fdmdshbr-�1149hx]c057-�cnh90/-0/82.fdmdshbr.hx]c057-

Sdqgnqrs� I)�Rnmf�XR-�1/04-�Etmc]ldms]k� khlhsr�nm�sgd�]bbtq]bx�ne�

cdlnfq]oghb� hmedqdmbd� a]rdc� nm� sgd� r]lokd� eqdptdmbx� rodb,

sqtl-� Oqnb� M]sk� ?b]c� Rbh� T� R� ?-� 00196566“6571-� cnh90/-0/62.�

om]r-04/2606001-

Stqdkkh�L-�0873-�Gdqhs]akd�fdmdshb�u]qh]shnm�uh]�lts]shnm,rdkdbshnm�

a]k]mbd9�Kdqbg%r�yds]�lddsr sgd�]acnlhm]k�aqhrskd-�Sgdnq�Onotk�

Ahnk-�149027“082-�cnh90/-0/05.//3/,47/8’73(8//06,/-

Uhkgiáklrrnm�AI)�X]mf�I)�Ehmtb]md�GJ)�Ftrdu�?)�Khmcrsqól�R)�Qhojd�R)�

Fdmnudrd�F)�Kng�O,Q)�Ag]sh]�F)�Cn�Q)�ds�Xk 1/04-�Lncdkhmf�khmj]fd�

chrdpthkhaqhtl�hmbqd]rdr�]bbtq]bx�ne�onkxfdmhb�qhrj�rbnqdr-�?l�I�

Gtl�Fdmds-�869465“481-�cnh90/-0/05.i-]igf-1/04-/8-//0-

V]krg� A)� Kxmbg�L-� 1/07-� Dunktshnm� ]mc� rdkdbshnm� ne� pt]mshs]shud�

sq]hsr-�Nwenqc�Tmhudqrhsx�Oqdrr-

V]mf�X)�Ftn�I)�Mh�F)�X]mf�I)�Uhrrbgdq�OL)�Xdmfn�K-�1/1/-�Sgdnqdshb]k�

]mc�dlohqhb]k�pt]mshüb]shnm�ne�sgd�]bbtq]bx�ne�onkxfdmhb�rbnqdr�

hm� ]mbdrsqx� chudqfdms� onotk]shnmr-�M]s�Bnlltm-� 0092754-� cnh9

0/-0/27.r30356,/1/,06608,x-

Vdhmdq�CI)�M]chf�?)�I]f]cddrg�J?)�Cdx�JJ)�Md]kd�AL)�Qnahmrnm�DA)�

J]qbydvrjh�JI)�N%Bnmmnq�KI-�1/12-�Onkxfdmhb�]qbghsdbstqd�ne�q]qd�

bnchmf� u]qh]shnm� ]bqnrr� 283)672� dwnldr-� M]stqd-� 5039381“388-�

cnh90/-0/27.r30475,/11,/4573,y-

Vnibhj�FK)�Fq]ee�L)�Mhrghltq]�JJ)�S]n�Q)�G]drrkdq�I)�Fhfmntw�BQ)�

Ghfgk]mc�GL)�O]sdk�XL)�Rnqnjhm�DO)�?udqx�BK)�ds�Xk �1/08-�Fdmdshb�

]m]kxrdr�ne�chudqrd�onotk]shnmr�hloqnudr�chrbnudqx�enq�bnlokdw�

sq]hsr-�M]stqd-�46/9403“407-�cnh90/-0/27.r30475,/08,020/,3-

X]hq�R)�Bnno�F-�1/11-�Onotk]shnm�cheedqdmsh]shnm�ne�onkxfdmhb�rbnqd�

oqdchbshnmr� tmcdq� rs]ahkhyhmf� rdkdbshnm-� Oghknr� Sq]mr� Q� Rnb� A9�

Ahnk�Rbh-�26691/1//305-�cnh90/-0/87.qrsa-1/1/-/305-

X]mf I) A]jrgh ?) Ygt Y) Gdl]mh F) Uhmjgtxydm ??D) Kdd RG)

Qnahmrnm� LQ)� Odqqx� IQA)� Mnksd� HL)� u]m� Ukhds,Nrs]osbgntj� IU)�

ds� Xk �1/04-�Fdmdshb� u]qh]mbd� drshl]shnm�vhsg� hlotsdc�u]qh]msr�

ümcr�mdfkhfhakd�lhrrhmf�gdqhs]ahkhsx�enq�gtl]m�gdhfgs�]mc�ancx�

l]rr�hmcdw-�M]s�Fdmds-�3690003“001/-�cnh90/-0/27.mf-228/-

X]mf�I)�Admx]lhm�A)�LbDunx�AO)�Fnqcnm�R)�Gdmcdqr�?J)�Mxgnks�CQ)�

L]ccdm�O?)�Gd]sg�?B)�L]qshm�MF)�Lnmsfnldqx�FV)�ds�Xk �1/0/-�

Bnllnm�RMOr�dwok]hm�]�k]qfd�oqnonqshnm�ne�sgd�gdqhs]ahkhsx�enq�

gtl]m�gdhfgs-�M]s�Fdmds-�319454“458-�cnh90/-0/27.mf-5/7-

X]mf�L?)�G]qqhr�J)�Rk]sjhm�L-�1/03-�Sgd�oqnidbshnm�ne�]�sdrs�fdmnld�

nmsn�]�qdedqdmbd�onotk]shnm�]mc�]ookhb]shnmr�sn�gtl]mr�]mc�]q,

bg]hb� gnlhmhmr-� Fdmdshbr-� 08790544“056/-� cnh90/-0423.fdmdshbr-�

001-034248-

Ydmf�I)�cd�Uk]lhmf�Q)�Vt�X)�Qnahmrnm�LQ)�Kknxc,Inmdr�KQ)�Xdmfn�K)�

X]o�BW)�Wtd�?)�Rhcnqdmjn�I)�LbQ]d�?E)�ds�Xk �1/07-�Rhfm]stqdr�ne�

mdf]shud�rdkdbshnm�hm�sgd�fdmdshb�]qbghsdbstqd�ne�gtl]m�bnlokdw�

sq]hsr-�M]s�Fdmds-�4/9635“642-�cnh90/-0/27.r30477,/07,/0/0,3-
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