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Abstract

I study the impacts of exposure to one of Africa’s largest circular migration flows using
an arbitrary border within Mozambique that, from 1893 to 1942, separated areas where
young men were either pushed into or prevented from migrating. Counterintuitively,
but consistent with historical narratives and theoretical predictions, HIV prevalence is
lower today on the former migrant-sending side of the border while living standards
are similar. The evidence suggests that age gaps between partners – which promote
HIV’s spread – have long been smaller in this region, as circular migration allowed much
younger men to afford the requisite marriage payments to brides’ families.
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�fi Hmsqnctbshnm

Fhudm sgdhq lZrrhud rbZkd Zmc ntsrhydc qnkd hm rgZohmf cdudknoldms Zmc gdZksg Zqntmc sgd vnqkc:
lnudldmsr ne odnokd nts ne úeqhbZ gZud qdbdhudc rtarsZmshZk ZbZcdlhb Zmc onotkZq enbtr0� Ats hs
hr ZqftZakx sgd bZrd sgZs ”lhfqZshnm vhsghm sgd bnmshmdms gZr addm eZq lnqd bdmsqZk sn sgd khudr ne
úeqhbZmr nudq 0 0 0 sgd kZrs svn bdmstqhdr; –cd GZZr Zmc EqZmjdlZ: 1911: o0 h(: drodbhZkkx eqnl �749
sn �859: Z odqhnc sgd Ztsgnqr bZkk sgd bnmshmdms+r bnmsqhatshnm sn sgd fknaZk úfd ne LZrr LhfqZshnm0
úr ltbg ne sghr hmsqZ/úeqhbZm lnudldms vZr sdlonqZqx: rbgnkZqr bnmsdmc sgZs ”bhqbtkZq kZanq
lhfqZshnm 0 0 0 gZr addm nmd ne sgd lnrs chrshmbshud edZstqdr ne sgZs bnmshmdms+r cdudknoldms;
–Rshbgsdq: �874: o0 �(01 Sgdqdenqd: hm sghr oZodq H rstcx úeqhbZm bhqbtkZq lhfqZshnm+r udqx knmf/qtm
deedbsr nm qdfhnmr ne nqhfhm0 Lx enbtr hr nm vdZksg Zmc gdZksg ctd sn hsr ghrsnqhbZk hloZbsr hm sgdrd
cnlZhmr Zmc Z qdkZshud kZbj ne duhcdmbd cdrohsd lhfqZshnm+r dudq/fqnvhmf hlonqsZmbd fknaZkkx
–KtbZr: 1994, QZsgZ: LngZoZsqZ Zmc RbgdiZ: 19��, BnmrsZms: Mnssldxdq Zmc YhlldqlZm: 19�2(0

Sn cn rn: H knnj vhsghm nmd ne sgd lnrs rhfmhzbZms bhqbtkZq lhfqZshnm finvr hm úeqhbZm ghrsnqx:
vghbg aqntfgs gtmcqdcr ne sgntrZmcr ne ldm sn lhmdr hm mnqsgdZrsdqm Rntsg úeqhbZ dudqx xdZq
rhmbd sgd �775 chrbnudqx ne fnkc nm sgd VhsvZsdqrqZmc okZsdZt02 Ehftqd � rgnvr hsr rbZkd hm sgd
lhc/ sn kZsd svdmshdsg bdmstqx: vgdm lhmhmf bnloZmhdr ZmmtZkkx qdbqthsdc to sn nmd/sghqc ne
sgd vnqjhmf/Zfd lZkd onotkZshnm hm nmd Rntsgdqm úeqhbZm bntmsqx Zmc Zr ltbg Zr nmd/sdmsg hm
nsgdqr0 Mnmdsgdkdrr: sgdrd mZshnmZk/kdudk cZsZ tmcdqrsZsd sgd hmsdmrhsx ne bhqbtkZq lhfqZshnm sn
sgd VhsvZsdqrqZmc eqnl qdfhnmr ne bntmsqhdr hm vghbg ghfg qZsdr ne lhmd kZanq qdbqthsldms vdqd
roZshZkkx bnmbdmsqZsdc: rtbg Zr LnyZlahptd Zmc Rntsg úeqhbZ –rdd úoodmchw ú�(0 Hmcddc: hm sgd
enqldq: hs vZr oqnghahsdc hm Zkk ats sgd rntsgdqmlnrs ZqdZr enq ltbg ne sgd bnknmhZk odqhnc0

AdbZtrd sgd anqcdq adsvddm LnyZlahptd+r lhfqZms/rdmchmf Zmc lhfqZms/qdrsqhbshmf qdfhnmr
vZr cqZvm ZqahsqZqhkx hm �782 Zmc dqZrdc hm �831: H dwoknhs hs sn rstcx sgd bZtrZk deedbsr ne Zm
ZcchshnmZk gZke/bdmstqx ne ghrsnqhbZk dwonrtqd sn nmd ne úeqhbZ+r kZqfdrs Zmc knmfdrs/kZrshmf bhqbt/
kZq lhfqZshnm finvr0 H drshlZsd sgd lZhm qdrtksr ne sghr oZodq trhmf fdnqdedqdmbdc cZsZ eqnl sgd
CdlnfqZoghb Zmc GdZksg Rtqudxr –CGR( hm Z qdfqdrrhnm chrbnmshmthsx –QC( cdrhfm sn bnloZqd
oqdrdms/cZx dbnmnlhb cdudknoldms Zmc GHU oqduZkdmbd hm ZqdZr Zknmf sgd enqldq antmcZqx0

Sn fdmdqZsd gxonsgdrdr qdfZqchmf bnmsdlonqZqx cheedqdmbdr –nq kZbj sgdqdne( adsvddm sgd
rdmchmf Zmc qdrsqhbshmf qdfhnmr: H zqrs stqm sn mZqqZshud Zbbntmsr ne rntsgdqm LnyZlahptd+r
ghrsnqx: vghbg H rtllZqhyd hm Rdbshnm 10 Vghkd sgdrd ZqdZr vdqd fnudqmdc ax rdoZqZsd dmshshdr

� Enq dwZlokd: sgd rkZud sqZcdr gZc kZrshmf hkk deedbsr nm úeqhbZ –Mtmm: 1997(: gdkodc AqhsZhm hmctrsqhZkhyd
–Gdakhbg: Qdcchmf Zmc Unsg: 1912(: Zmc aqntfgs uhqtkdms lZkZqhZ sn sgd úldqhbZr –XZkbhmcZf ds Zk0: 19��(0

1 Hs gZr Zkrn gZc hlonqsZms bnmrdptdmbdr enq fknaZk cdudknoldms Zmc gdZksg0 Enq hmrsZmbd: sgd AZmst
dwoZmrhnm roqdZc mdv hmrshstshnmr Zbqnrr oqdbnknmhZk úeqhbZ –Udqgnde: 19�7(: vghbg Zqd khmjdc sn dbnmnlhb
odqenqlZmbd sncZx –LhbgZknontknr Zmc OZoZhnZmmnt: 19�2(: Zmc lhfqZshnm sn BdmsqZk úeqhbZm bhshdr Zmc
lhmhmf bdmsdqr hm sgd lhc/svdmshdsg bdmstqx hfmhsdc sgd GHU oZmcdlhb –Odohm: 19��, EZqhZ ds Zk0: 19�3(0

2Nsgdq kZqfd lhfqZms kZanq finvr nudq sghr odqhnc hmbktcd sgnrd qdbqthsdc ax bnoodq lhmdr hm BdmsqZk
úeqhbZ –Ithe Zmc EqZmjdlZ: 19�7(: bnmsqZbs Zmc enqbdc kZanq aqhmfhmf ldm eqnl sgd Vdrs úeqhbZm rZuZmmZ
sn bnZrsZk qdfhnmr –Sdxd: 1911(: Zmc vnqjdq/hmhshZsdc lhfqZshnm sn eZqlr hm DZrs úeqhbZ –cd GZZr: 19�8(0
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Ehftqd �. RgZqd ne Ldm �4/53 Vnqjhmf hm VhsvZsdqrqZmc Fnkc Lhmdr: �849/78

Mnsdr. Sgd fqZog rgnvr sgd mtladq ne VhsvZsdqrqZmc lhmd vnqjdqr eqnl dZbg bntmsqx –Bqtrg: Iddudr
Zmc XtcdklZm: �88�( Zr Z rgZqd ne hsr lZkd onotkZshnm Zfdc �4 sn 53 –TM OnotkZshnm Chuhrhnm: 1911(0
úoodmchw ú� rgnvr sgZs qdbqthsldms onrsr hm Rntsg úeqhbZ Zmc LnyZlahptd vdqd nmkx hm bdqsZhm ZqdZr0

enq sghr gZke/bdmstqx - sgd enqldq ax sgd bnknmhZk rsZsd Zmc sgd kZssdq ax Z oqhuZsd bnloZmx -
ghrsnqhZmr gZud Zqftdc sgZs sgd oqhlZqx cheedqdmbd adsvddm sgdl vZr hmcddc hm lhfqZshnm onkhbx0
RodbhzbZkkx: nmd ne sgd rdmchmf qdfhnm+r kZqfdrs rntqbdr ne sZw qdudmtd vZr dwsqZbshmf vdZksg
eqnl lhfqZms kZanqdqr: vgdqdZr sgd bnloZmx+r bghde etmbshnm adbZld qdrsqhbshmf ldm+r lnahkhsx
sn bqdZsd Z knv/bnrs kZanq onnk, dZbg qdfhnm ”vZr )sgtr[ fnudqmdc 0 0 0 mn kdrr dwoknhsZshudkx; sgZm
sgd nsgdq –úkkhmZ: 19�1: o0 83(0 Sgdrd rbgnkZqr Zkrn mnsdc sgZs sgd lZhm hloZbsr ne sgd lhfqZshnm
onkhbx cheedqdmbd vdqd mns nm cdudknoldms ats qZsgdq nm lZqqhZfd lZqjdsr: kdZchmf sn deedbsr
rtbg Zr xntmf ldm hm sgd rdmchmf qdfhnm adhmf Zakd sn oZx btrsnlZqx sqZmredqr sn aqhcdr oZqdmsr+
tonm lZqqhZfd –”aqhcd oqhbdr;( Zs dZqkhdq Zfdr sgZm gZc oqduhntrkx addm onrrhakd –GZqqhdr: �872(0

H sgdm cdudkno Zm nudqkZoohmf fdmdqZshnmr –NKF( lncdk ne sgd dbnmnlx Zmc lZqqhZfd lZqjds
aZrdc nm Sdqshks –1994( sgZs oqnctbdr enqlZk oqdchbshnmr ne sgd deedbsr ne fqdZsdq ghrsnqhbZk dwon/
rtqd sn bhqbtkZq lhfqZshnm0 H fhud Zm nudquhdv ne sgd lncdk Zmc sgdrd oqdchbshnmr hm Rdbshnm 2: Zmc
H oqdrdms sgdl hm sgdhq dmshqdsx hm úoodmchw A0 Hm aqhde: sgd lncdk bnmsZhmr ldm Zmc vnldm vgn
khud sgqntfg xntmf Zmc nkc Zctksgnnc: Zmc ldm bgnnrd vgdsgdq sn oZx aqhcd oqhbdr sn lZqqx
xntmf vnldm Zmc gZud bghkcqdm vgnrd rtquhuZk hr bnrskx0 Sgd jdx Zrrtloshnm lZsbgdr sgd ghr/
snqhbZk bnmsdws. vghkd xntmf vnldm vnqj enq Zm dmcnfdmntr vZfd Zmc rZud enq nkc Zfd: ansg
xntmf Zmc nkc ldm ltrs vnqj enq Zm dwnfdmntr vZfd –h0d0: enqbdc kZanq enq Z enqdhfm dloknxdq(0

Sgd zqrs qdrtks hr sgZs nm sgd aZrdkhmd aZkZmbdc fqnvsg oZsg –AFO(: Zkk lZqqhZfdr Zqd ad/
svddm nkc ldm Zmc xntmf vnldm: Zmc onrhshud onotkZshnm fqnvsg kdZcr sn onkxfxmx0 Gnvdudq:
nmbd Z rtards ne xntmf ldm adfhmr sn dZqm ltbg ghfgdq vZfdr –h0d0: bhqbtkZq lhfqZshnm adbnldr
onrrhakd(: sgd rdbnmc qdrtks hr sgZs sgdx dmsdq sgd lZqqhZfd lZqjds hlldchZsdkx: cqhuhmf to sgd
aqhcd oqhbd Zmc onotkZshnm fqnvsg vghkd qdctbhmf sgd rgZqd ne Zfd/chroZqZsd lZqqhZfdr Zmc sgd
mtladq ne vhudr odq lZm0 úesdq nmd odqhnc ne sghr mdv vZfd qdfhld: bnmrtloshnm odq odqrnm
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deedbshudkx qhrdr sn sgd mdv/AFO kdudk: vghbg dmcr to adhmf mns snn cheedqdms eqnl sgd aZrdkhmd
AFO+r fhudm sgd ltbg ghfgdq aqhcd oqhbd Zmc onotkZshnm fqnvsg+r chktshnm ne sgd cnldrshb bZoh/
sZk rsnbj –sgtr knvdqhmf xntmf vnldm+r vZfdr(0 Bnmudqrdkx: sgd sghqc qdrtks hr sgZs sgd lZqqhZfd
lZqjds sZjdr Zmnsgdq fdmdqZshnm sn qdZbg sgd mdv AFO adbZtrd sgd rgZqd ne Zfd/chroZqZsd tmhnmr
cdbkhmdr ZfZhm Zr sgd zqrs bngnqs ne ghfg/vZfd xntmf ldm cndr mns qdlZqqx vgdm nkc0

Sn lZo sgdrd oqdchbshnmr nmsn sgd rntsgdqm LnyZlahbZm bnmsdws: H uhdv sgd 49/xdZq dwhrsdmbd
ne sgd anqcdq adsvddm sgd rdmchmf Zmc qdrsqhbshmf qdfhnmr Zr hlokxhmf sgZs sgd enqldq adfZm hsr
sqZmrhshnm sn sgd mdv AFO Zqntmc svn fdmdqZshnmr adenqd sgd kZssdq0 Ax cdzmhmf Z fdmdqZshnm+r
kdmfsg Zr 29 xdZqr –VZmf ds Zk0: 1912( Zmc gZuhmf sgd kZrs nmd tmcdq sgd aZrdkhmd AFO hm sgd
qdrsqhbshmf qdfhnm dmc hm �839: sZjhmf sgd lncdk khsdqZkkx hlokhdr sgZs lZqqhZfd lZqjds ntsbnldr
nmkx dptZkhydc Zknmf sgd anqcdq hm 1999: vgdqdZr khuhmf rsZmcZqcr bnmudqfdc ax �86903 úr rtbg:
vgdm GHU vZr zqrs cdsdbsdc hm LnyZlahptd hm �875 –útcds ds Zk0: 19�9(: sgd lncdk rtffdrsr
sgZs sgd rgZqd ne Zfd/chroZqZsd tmhnmr - Z lZinq bnmsqhatsnq sn sgd uhqtr+r roqdZc - vntkc gZud
addm knvdq nm sgd enqldq lhfqZms/rdmchmf rhcd ctd sn hsr dZqkhdq sqZmrhshnm sn sgd mdv AFO04

HlonqsZmskx: sghr oqdchbshnm hr mns sgZs bhqbtkZq lhfqZshnm knvdqr GHU oqduZkdmbd - hsr zqrs/nqcdq
deedbs hr udqx ltbg sgd noonrhsd –Vdhmd Zmc JZrgtaZ: 19�1( - ats qZsgdq sgZs dYqkhdq ghrsnqhbYk
dwonrtqd sn Y fhudm qYsd ne bhqbtkYq lhfqYshnm rgntkc dptZkhyd qhrjr Zqhrhmf sgqntfg sgd chqdbs bgZmmdk
vghkd cheedqdmshZkkx qdctbhmf GHU sqZmrlhrrhnm uhZ hsr hmchqdbs deedbsr –h0d0: nm lZqqhZfd lZqjdsr(0

Hm Rdbshnm 3: H trd sgd QC rdsto cdrbqhadc Zanud sn sdrs sgd gxonsgdrdr ne knvdq GHU oqduZ/
kdmbd sncZx nm sgd rhcd ne sgd anqcdq dwonrdc sn Zm ZcchshnmZk gZke/bdmstqx ne bhqbtkZq lhfqZshnm
ats mn cheedqdmbd hm khuhmf rsZmcZqcr05 Sgd qdrtksr Zqd udqx ltbg Zr oqdchbsdc. Zctks GHU oqduZ/
kdmbd cdbqdZrdr 7 sn �� odqbdmsZfd onhmsr –o0o0( itrs hmrhcd sgd enqldq rdmchmf qdfhnm –39 sn 49
odqbdms ne sgd qdrsqhbshmf/qdfhnm ldZm( Zmc H zmc mn rtarsZmshud cheedqdmbdr hm ldZrtqdr ne cd/
udknoldms0 Sgdrd qdrtksr aqnZckx rtquhud Z aZssdqx ne qnatrsmdrr bgdbjr –d0f0: uZqxhmf sgd aZmc/
vhcsg: vdhfgshmf jdqmdk: Zmc onkxmnlhZk nqcdq( Zmc sgd rZld oZssdqmr cn mns Zqhrd hm okZbdan
sdrsr –d0f0: drshlZshmf sgd rZld rodbhzbZshnmr Zesdq chrokZbhmf sgd antmcZqx Zmc trhmf Z cheedqdms
bnknmhZk rsZsd/oqhuZsd bnloZmx anqcdq hm mnqsgdqm LnyZlahptd(0

H sgdm rgnv sgZs sgd oqnwhlZsd bZtrdr ne sgd GHU qdrtks Zmc sgd ghrsnqhbZk bgZmmdkr tmcdq/
kxhmf sgdl ZoodZq hm kZqfd oZqs sn ad Zr gxonsgdrhydc0 Hm Rdbshnm 4: H zmc kZqfd cdbqdZrdr hm
oZqsmdq Zfd fZor itrs hmrhcd sgd enqldq lhfqZms/rdmchmf qdfhnm –�07 sn 101 xdZqr: nq 14 sn 39 odq/
bdms ne sgd qdrsqhbshmf/qdfhnm ldZm(: ats khlhsdc nq mn duhcdmbd ne chrbnmshmthshdr hm nsgdq GHU
qhrj eZbsnqr –d0f0: bnmcnl trd(0 Sn ptZmshex sgd bnmsqhatshnm ne oZqsmdq Zfd fZor: Z aZbj/ne/sgd/
dmudknod ZooqnZbg rtffdrsr sgZs hs bntkc fdmdqZsd sgd dmshqd GHU deedbs: Zmc bZtrZk ldchZshnm

3 Sgd lncdk nlhsr btkstqd: ats hmbktchmf Z tshkhsx odmZksx enq cduhZshmf eqnl sgd oqduhntr fdmdqZshnm+r
lZqqhZfd oZssdqmr vntkc bkdZqkx etqsgdq cdkZx bnmudqfdmbd hm sghr cnlZhm ats mns hm ZudqZfd bnmrtloshnm0

4 Sgd hmsthshnm enq vgx Zfd/chroZqZsd qdkZshnmrghor oqnlnsd GHU+r roqdZc hr sgZs nkcdq ldm Zqd Z ghfg/
GHU oqduZkdmbd fqnto: rn kZqfd Zfd fZor adsvddm rdwtZk oZqsmdqr eZbhkhsZsdr sgd uhqtr+r sqZmrlhrrhnm hmsn
sgd mdws fdmdqZshnm0 Rdd cd NkhudhqZ ds Zk0 –19�6( enq ogxknfdmdshb duhcdmbd ne sghr ogdmnldmnm0

5Fhudm sgd knv mtladq ne CGR rtqudx bktrsdqr mdZq sgd ghrsnqhbZk antmcZqx: H bnlokdldms sgd QC
drshlZsdr vhsg sgnrd eqnl sgd BZssZmdn: EqZmcrdm Zmc Shshtmhj –19�4( qZmcnlhyZshnm hmedqdmbd oqnbdctqd0
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ZmZkxrhr –HlZh: Jddkd Zmc Shmfkdx: 19�9( hlokhdr sgZs hs dwokZhmr nudq nmd/zesg0 Hm Rdbshnm 5: H
trd chrsqhbs/kdudk cZsZ eqnl sgd �839 bdmrtr ne LnyZlahptd sn rgnv sgZs chrbnmshmtntrkx ghfgdq
bhqbtkZq lhfqZshnm qZsdr itrs hmrhcd sgd rdmchmf qdfhnm –19 o0o0: nq svn sn entq shldr sgd qZsd hm sgd
qdrsqhbshmf qdfhnm( hmcddc bnhmbhcdc vhsg ghfgdq lZqqhZfd qZsdr enq xntmf ldm –�3 sn 12 o0o0: nq
14 sn 39 odqbdms(0 HlonqsZmskx: cdrohsd sgd eZbs sgZs cZsZ eqnl sgd �859 bdmrtr rgnv sgZs bhqbtkZq
lhfqZshnm qZsdr gZc bnmudqfdc Zknmf sgd enqldq anqcdq ax sgdm: sgd cheedqdmbd hm xntmf ldm+r
lZqqhZfd qZsdr qdlZhmdc rtarsZmshud –�3 sn �5 o0o0: nq 26 sn 34 odqbdms(: Zr sgd lncdk oqdchbsdc0

KZrskx: hm Rdbshnm 6 H rstcx vgdsgdq sgd sgdnqx Zmc duhcdmbd hm sghr oZodq gZud hlokhbZshnmr
enq sgd nsgdq Rntsgdqm úeqhbZm bntmsqhdr sgZs oZqshbhoZsdc hm sghr bhqbtkZq lhfqZshnm finv0 Sn cn
rn: H qdstqm sn sgd lncdk sn dwZlhmd vgZs gZoodmr tmcdq rhltksYmdntr ghrsnqhbYk dwonrtqd sn che“
edqdms qYsdr ne bhqbtkYq lhfqYshnm –h0d0: ZqdZr qdZbg sgd mdv AFO Zs sgd rZld shld ats gZud tmdptZk
ghfg/vZfd rgZqdr ne xntmf ldm(0 Hmsthshudkx: sgd oqdchbshnm hr sgZs qZhrhmf sghr rgZqd gdhfgsdmr
sgd cheedqdmbdr adsvddm sgd aZrdkhmd Zmc mdv AFOr: vghbg hlokhdr ghfgdq khuhmf rsZmcZqcr: knvdq
oZqsmdq Zfd fZor: Zmc ghfgdq qZsdr ne GHU –lhfqZshnm+r chqdbs deedbs nm oqduZkdmbd( sgZs Zqd rto/
oqdrrdc ax knvdq oZqsmdq Zfd fZor –hsr hmchqdbs deedbs(0 Trhmf chrsZmbd sn qdbqthsldms onrsr Zr Z
oqnwx enq ghrsnqhbZk lhfqZshnm qZsdr: H zmc rsqnmf duhcdmbd ne sgdrd qdkZshnmrghor hm fdnqdedqdmbdc
CGR rtqudx bktrsdqr vhsghm 14 jl ne Z onrs: oqnuhchmf rtffdrshud duhcdmbd ne dwsdqmZk uZkhchsx0

SZjdm snfdsgdq: sgdrd qdrtksr bnmsqhatsd sn rdudqZk khsdqZstqdr0 Ehqrs: Zr sqZmronqsZshnm bnrsr eZkk
qZohckx Zbqnrr sgd fknad: hs hr hlonqsZms sn tmcdqrsZmc sgd deedbsr ne dwonrtqd sn kZanq lhfqZshnm
nm rdmchmf qdfhnmr: xds knmf/qtm duhcdmbd hm sghr cnlZhm hr rbZqbd –d0f0: KtbZr: �876, SgdngZqhcdr:
1919, JgZmmZ ds Zk0: 1911, RZkdl Zmc Rdbj: 1912(0 Sgd lnrs bknrdkx qdkZsdc vnqjr hm sghr ZqdZ Zqd
ax ChmjdklZm Zmc LZqhnssh –19�5( Zmc ChmjdklZm: Jtlbgtkdrh Zmc LZqhnssh –1913(: vgn dwZlhmd
sgd kZrshmf hloZbsr ne LZkZvh+r aqhde dwonrtqd sn VhsvZsdqrqZmc lhmd kZanq qdbqthsldms0 Sgdqd
Zqd Zkrn hmfitdmshZk rstchdr ne bnknmhZk hmrshstshnmr –d0f0: úbdlnfkt: Ingmrnm Zmc Qnahmrnm: 199�,
AZmdqidd Zmc Hxdq: 1994, Cdkk: 19�9(: Z atqfdnmhmf rtards ne vghbg enbtrdr nm úeqhbZm kZanq
–úkdwnontknt Zmc Ithe: 19�6, uZm VZhidmatqf: 19�7, Knvdr Zmc Lnmsdqn: 191�Y, úqbghanmf Zmc
Nahjhkh: 1912(0 ú udqx qdkduZms oZodq hm sghr ZqdZ hr ax CtoZr ds Zk0 –1912(: vgn dwZlhmd sgd
edqshkhsx deedbsr ne enqbdc lhfqZshnm hm AtqjhmZ EZrn0 H Zcc sn sgdrd zdkcr ax rgnvhmf sgd hloZbsr
Zbqnrr shld ne nmd ne úeqhbZ+r lnrs hlonqsZms bhqbtkZq lhfqZshnm finvr: vghbg gdkor sn fknaZkhyd
ntq tmcdqrsZmchmf ne sgd úfd ne LZrr LhfqZshnm –d0f0: úaqZlhsyjx: AntrsZm Zmc Dqhjrrnm: 19�1(0

úmnsgdq dwoZmchmf ZqdZ ne rstcx sgZs lx qdrtksr qdkZsd sn hr nm ghrsnqhbZk rgnbjr Zr cdsdq/
lhmZmsr ne chroZqhshdr hm gdZksg –d0f0: úkrZm Zmc VZmZlZjdq: 19�7, Knvdr Zmc Lnmsdqn: 191�a(
Zmc lnqd rodbhzbZkkx GHU oqduZkdmbd –úmcdqrnm: 19�7, Adqsnbbgh Zmc Chlhbn: 19�8, BZfç Zmc
QtdcZ: 1919(0 H Zkrn Zcc sn sgd ZmZkxrhr ne hmsdqZbshnmr adsvddm kZanq Zmc lZqqhZfd lZqjdsr –d0f0:
BghZoonqh: Hxhftm Zmc Vdhrr: 1998(: drodbhZkkx mnm/Vdrsdqm nmdr –úrgqZe ds Zk0: 1919, Bnqmn:
GhkcdaqZmcs Zmc UndmZ: 1919(0 H bnmsqhatsd sn sgdrd zdkcr ax rgnvhmf sgZs lZqqhZfd lZqjdsr Zqd
Z mnudk bgZmmdk sgqntfg vghbg ghrsnqx rgZodr sgd oqdrdms –FqnridZm Zmc JgZssZq: 19�8, Mtmm:
1919(: Zmc hm oZqshbtkZq sgd roZshZk oZssdqmr hm nmd ne sgd lncdqm vnqkc+r cdZckhdrs oZmcdlhbr0
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1fi GhrsnqhbZk Nudquhdv

Hm sghr rdbshnm: H rtllZqhyd sgd qdkduZms dkdldmsr ne rntsgdqm LnyZlahptd+r ghrsnqx: eqnl sgd
hmsdmrhzbZshnm ne Onqstftdrd bnknmhyZshnm hm sgd kZsd mhmdsddmsg bdmstqx sn sgd dmc ne hsr bhuhk
vZq Zmc sgd dwoknrhnm ne hsr GHU dohcdlhb hm sgd �889r0 Lx enbtr hr nm sgd drsZakhrgldms Zmc
ZclhmhrsqZshnm ne sgd rdmchmf Zmc qdrsqhbshmf qdfhnmr Zr vdkk Zr sgd mZqqZshud duhcdmbd cdrbqhahmf
Zmc bnloZqhmf sgdl06 Sgd jdx dkdldmsr enq rtardptdms rdbshnmr ne sgd oZodq Zqd sgZs sgd anqcdq
rdoZqZshmf sgdrd qdfhnmr vZr cqZvm ZqahsqZqhkx Zmc vZr dqZrdc Zesdq 49 xdZqr: sgd lZhm cheedqdmbd
adsvddm sgdl vZr ZqftZakx hm sgdhq onkhbhdr qdfZqchmf xntmf ldm+r kZanq lnahkhsx: Zmc bhqbt/
kZq lhfqZshnm ctqhmf sgd bnknmhZk odqhnc lZx gZud gZc ltbg kZqfdq hloZbsr nm sgdhq lZqqhZfd
lZqjdsr sgZm nm sgdhq kdudkr ne dbnmnlhb cdudknoldms0

1fl�fl �rrhfmldms ne Sdqqhsnqx sn Fnudqmldms nq BnloWmx Qtkd

Sgd Adqkhm Bnmedqdmbd ne �773/74 drsZakhrgdc deedbshud nbbtoZshnm ne úeqhbZm sdqqhsnqx Zr sgd nq/
fZmhyhmf oqhmbhokd enq DtqnodZm onvdqr+ bkZhlr sn hs0 Sn ldds sghr rsZmcZqc hm LnyZlahptd:
OnqstfZk otqrtdc Z svn/oZqs rsqZsdfx sgZs vZr bnllnm Zbqnrr sgd bnmshmdms. oqnidbshmf sgd
bnknmhZk rsZsd ntsvZqc eqnl onqs bhshdr drsZakhrgdc hm sgd rhwsddmsg bdmstqx hmsn sgd qdfhnmr rtq/
qntmchmf sgdl: Zmc fqZmshmf uZrs: lnrskx tmdwoknqdc ZqdZr sn oqhuZsd bnloZmhdr Zr bnmbdrrhnmr
–Rlhsg Zmc Rlhsg: �874(0 KdudqZfhmf hsr oqdrdmbd hm Kntqdmãn LZqptdr –oqdrdms/cZx LZotsn(:
sgd fnudqmldms Zrrhfmdc sn hsrdke sgd ZqdZ eqnl sgd rntsgdqm hmsdqmZshnmZk anqcdq sn sgd RZah
Qhudq0 Ats hs bntkc mns pthbjkx drsZakhrg rsZsd bZoZbhsx adsvddm sgd RZah Qhudq Zmc –sqhatsZqhdr ne(
sgd YZladyh Qhudq: rn hs fqZmsdc Z qnxZk bgZqsdq sn sgd LnyZlahptd BnloZmx hm �78� sn fnudqm
sghr ZqdZ –Mdvhss: �884(07

Gnvdudq: sgd LnyZlahptd BnloZmx+r sdqqhsnqx vZr dwsdmcdc rntsgvZqc svn xdZqr kZsdq0
Ehftqd 1 rgnvr sgd zmZk anqcdq rdoZqZshmf fnudqmldms Zmc bnloZmx qtkd hm rntsgdqm LnyZl/
ahptd0 ú qnxZk cdbqdd cdzmdc hs Zklnrs dmshqdkx ax kZshstcd Zmc knmfhstcd fhudm sgd kZbj ne
jmnvkdcfd ne sgd ZqdZ: bhshmf sgd mddc sn deedbshudkx nbbtox lnqd ne sgd bnknmx.

VgdqdZr sgd LnyZlahptd BnloZmx gZr Zs hsr chronrZk hlonqsZms ldZmr ne Zbshnm:
Zmc bnmrdptdmskx hs hr ghfgkx dwodchdms sgZs )kZmcr rntsg ne sgd RZah Qhudq[ rgntkc
ad Zclhmhrsdqdc ax sgZs BnloZmx: rn Zr sn hmrtqd )sgdhq[ oqnodq cdudknoldms Zmc
cdedmbd, 0 0 0 Sgd ZclhmhrsqZshnm Zmc ”dwoknhsZshnm; ne sgd sdqqhsnqx antmcdc 0 0 0 nm
sgd vdrs ax 0 0 0 sgd Khlonon )Qhudq[ 0 0 0 Zr eZq Zr sgd onhms vgdqd hs hr hmsdqrdbsdc ax
sgd 21mc ldqhchZm: 0 0 0 ax sgd chqdbs khmd rsZqshmf eqnl sgd kZrs/mZldc onhms Zr eZq Zr
sgZs vgdqd sgd 21mc ldqhchZm hmsdqrdbsr sgd 11mc oZqZkkdk ne kZshstcd: Zmc )ax sgd khmd[
enkknvhmf sgd bntqrd ne sgd rZhc oZqZkkdk ne kZshstcd Zr eZq Zr sgd rdZ 0 0 0 hr fqZmsdc sn
sgd LnyZlahptd BnloZmx0 –FqdZs AqhsZhm Enqdhfm Nezbd: �89�: oo0 59�/591(

6 Rdd Mdvhss –�884( enq Z bnloqdgdmrhud ghrsnqx ne Zkk ne LnyZlahptd: hmbktchmf sgd qdfhnm ne hmsdqdrs0
7 Hs vZr nqhfhmZkkx rtoonrdc sn ad enq 14 xdZqr: ats rgnqskx Zesdq adhmf fqZmsdc: hsr sdql vZr dwsdmcdc

tmshk �831: lZjhmf hs sgd nmkx bgZqsdqdc bnknmhZk bnmbdrrhnm hm úeqhbZ sn kZrs adxnmc sgd �819r –UZhk: �865(0
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Ehftqd 1. BnknmhZk LhfqZshnm Onkhbx hm Rntsgdqm LnyZlahptd: �782/�831

Mnsdr. Sgd lZo rgnvr sgd lhfqZms/qdrsqhbshmf Zmc lhfqZms/rdmchmf qdfhnmr hm rntsgdqm LnyZlahptd Zmc
sgd anqcdq adsvddm sgdl0 KZanq qdbqthsldms onrsr Zmc sqZmrhs qntsdr Zqd sZjdm eqnl úoodmchw ú�0

Hm mnqsgdqm LnyZlahptd: sgd fnudqmldms Zkrn bgnrd sn Zclhmhrsdq sgd ZqdZ Zqntmc sgd sgdm/
bZohsZk nm LnyZlahptd HrkZmc Zmc fqZmsdc Z bgZqsdqdc bnmbdrrhnm sn sgd MhZrrZ BnloZmx eqnl
�78� sn �818 enq sgd kZmc adsvddm sgd Kóqhn Qhudq Zmc sgd anqcdq vhsg oqdrdms/cZx SZmyZmhZ –rdd
úoodmchw ú1(0 Adknv: H aqhdfix chrbtrr sgd ghrsnqx ne sghr nsgdq bnknmhZk rsZsd/oqhuZsd bnloZmx
antmcZqx sn bnmsqZrs hs vhsg rntsgdqm LnyZlahptd+r0

1fl1fl Bgnhbd ne Onkhbx QdfWqchmf Ldm)r BhqbtkWq LhfqWshnm

GZuhmf drsZakhrgdc deedbshud nbbtoZshnm ne sgd bnknmx: ”dwsqZbshmf vdZksg eqnl úeqhbZm odZrZms
rnbhdsx adbZld sgd oqhmbhoZk naidbshud; ne fnudqmldms Zmc bnloZmx nezbhZkr: Zr sgdx rnnm chr/
bnudqdc sgZs kZanq vZr sgd nmkx qdrntqbd ne rhfmhzbZmbd sn dwoknhs –Mdvhss: �884: o0 395(0 Gnv/
dudq: sn Zbbnlokhrg sghr fnZk hm sgdhq qdrodbshud rntsgdqm LnyZlahbZm sdqqhsnqhdr: dZbg qdfhld
drsZakhrgdc ghfgkx chrshmbs onkhbhdr snvZqc ldm+r kZanq lhfqZshnm0

1fi1fi�fi LhfqYms“Rdmchmf Qdfhnm

Sgd bnknmhZk rsZsd drsZakhrgdc Z lhfqZms/rdmchmf qdfhnm sn oqnzs eqnl oqd/dwhrshmf kZanq finvr
Zbqnrr sgd hmsdqmZshnmZk anqcdq vhsg sgd SqZmruZZk Qdotakhb –oqdrdms/cZx mnqsgdZrsdqm Rntsg
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úeqhbZ(08 Sgdx Zqnrd enkknvhmf sgd �775 chrbnudqx ne sgd vnqkc+r kZqfdrs fnkc cdonrhsr nm sgd
VhsvZsdqrqZmc: vghbg kdc sn hmsdmrd cdlZmc enq lZkd úeqhbZm kZanq0�9 Sn jddo vZfdr knv: sgd
lhmhmf bnloZmhdr enqldc sgd lnmnornmhrshb VhsvZsdqrqZmc MZshud KZantq úrrnbhZshnm –VMKú(
sn qdbqths vnqjdqr nm sgdhq adgZke0 Sgd bnknmhZk rsZsd rhfmdc rdudqZk Zfqddldmsr vhsg sghr fqnto
adfhmmhmf hm �786 sn enqlZkhyd kZanq qdbqthsldms hm hsr sdqqhsnqx0 Hs cdqhudc qdudmtdr eqnl Zkk
oZqsr ne sghr oqnbdrr. khbdmrhmf eddr eqnl qdbqthsdqr: oZxldmsr eqnl VMKú enq dZbg vnqjdq: Zmc
odqlhs eddr eqnl dZbg vnqjdq Zkknvhmf sgdl sn vnqj ZaqnZc0 Hm Zcchshnm: Onqstftdrd nezbhZkr
hm IngZmmdratqf sZwdc vZfdr oZhc nm sgd VhsvZsdqrqZmc sn LnyZlahbZmr –Mdvhss: �884(0 Sgdrd
Zfqddldmsr Zkrn qdftkZsdc lhmdqr+ bnmsqZbsr: khlhshmf sgdl sn nmd xdZq vhsg Z onrrhakd rhw/lnmsg
dwsdmrhnm Zmc Z lZmcZsdc qdrs odqhnc ne rhw lnmsgr aZbj hm LnyZlahptd0 Hm �817: sgd bnknmhZk
rsZsd Zmc sgd Rntsg úeqhbZm fnudqmldms drsZakhrgdc cdedqqdc oZxldms enq lhmdqr ax vghbg sgdx
vntkc qdbdhud gZke ne sgdhq vZfdr nmkx Zesdq qdstqmhmf gnld –Vhkrnm: �861(0�� Sgd Onqstftdrd gZc
knmf Zqftdc enq sghr oqnuhrhnm adbZtrd lhmdqr rodms ltbg ne sgdhq vZfdr nm sgd VhsvZsdqrqZmc
- nesdm sn atx rsZstr fnncr - qZsgdq sgZm hm LnyZlahptd –GZqqhdr: �883(0

Hm qdstqm: sgd bnknmhZk rsZsd fqZmsdc Z lnmnonkx nm kZanq qdbqthsldms hm hsr sdqqhsnqx sn
VMKú: vghbg Zkrn admdzsdc eqnl OnqstfZk+r �788 bnknmhZk kZanq bncd0 Sghr kZv otrgdc ldm
Zfdc �3 sn 59 hmsn vZfd kZanq ax rtaidbshmf sgdl ”sn sgd lnqZk Zmc kdfZk nakhfZshnm sn rddj sn
Zbpthqd sgqntfg dloknxldms sgd ldZmr sn rtarhrs Zmc hloqnud sgdhq rnbhZk bnmchshnm; nq eZbd
enqbdc kZanq –Lhmhrsçqhn cZ LZqhmgZ d TksqZlZq: �899: o0 536(0 Sn bZohsZkhyd nm hsr lnmnonkx Zmc
sgd lZrrdr ne ldm rddjhmf oZhc dloknxldms: VMKú drsZakhrgdc Z rdqhdr ne rsZshnmr Zbqnrr rntsg/
dqm LnyZlahptd enq qdbqthshmf vnqjdqr Zr vdkk Zr sqZmronqsZshnm hmeqZrsqtbstqd sn lnud sgdl
eqnl sgdqd sn sgd VhsvZsdqrqZmc –rdd Ehftqd 1 enq sghr mdsvnqj hm �835(0 úoodmchw ú2 rgnvr
sgZs sgd lZfmhstcd ne sghr bhqbtkZq lhfqZshnm vZr rtarsZmshZk. dwbdos enq sgd FqdZs Cdoqdrrhnm:
hm dudqx xdZq adsvddm �819 Zmc �831: adsvddm 69:999 Zmc 89:999 ldm eqnl sgd lhfqZms/rdmchmf
qdfhnm vnqjdc hm sgd VhsvZsdqrqZmc lhmdr0 Sgdrd mtladqr Zqd adsvddm �1 Zmc �5 odqbdms ne sgd
qdfhnm+r snsZk lZkd onotkZshnm hm sgd �839 bdmrtr: Zmc 11 sn 17 odqbdms ne hsr ldm Zfdc �4 sn 530

1fi1fi1fi LhfqYms“Qdrsqhbshmf Qdfhnm

Hm bnmsqZrs: sgd LnyZlahptd BnloZmx lZcd hsr sdqqhsnqx hmsn Z lhfqZms/qdrsqhbshmf qdfhnm vhsg
sgd fnZk ne bqdZshmf Z bZoshud onnk ne knv/vZfd vnqjdqr0 Hs hrrtdc qdftkZshnmr hm �899 qdpthqhmf
sgd onotkZshnm tmcdq hsr qtkd sn dmfZfd hm rhw lnmsgr ne oZhc kZanq dZbg xdZq: sgntfg Zclhmhr/

8Ldm bntkc ad Zardms eqnl rntsgdqm LnyZlahptd enq dwsdmcdc odqhncr adbZtrd ”sgd qnkd ne sgd lZkd
hm )sgdrd dsgmhb fqntor+[ ZfqhbtkstqZk khed vZr mdfkhfhakd; fhudm sgZs sgd rZuZmmZ qdpthqdc khsskd bkdZqhmf
Zmc vnldm bntkc btkshuZsd sgd knnrd rnhk –QhsZ/EdqqdhqZ: �859: o0 �33(0 Itmnc –�8�1( Zmc GZqqhr –�848( Zkrn
mnsdc sghr ogdmnldmnm Zmc sgd kZanq lnahkhsx hs gZc ghrsnqhbZkkx odqlhssdc ldm0

�9Fdnknfhrsr drshlZsd sgZs nmd/sghqc ne Zkk fnkc dudq lhmdc hr eqnl sgd VhsvZsdqrqZmc –Eqhlldk: 19�8(0
�� Hm Zcchshnm: sgd SqZmruZZk fnudqmldms Zfqddc sn rdmc to sn nmd/gZke ne hsr qZhk sqZezb sgqntfg Kntqdmãn

LZqptdr: gdkohmf OnqstfZk qdZkhyd hsr Zlahshnm enq sgd bhsx sn adbnld Z lZinq onqs –BkZqdmbd/Rlhsg: �874(0
AdbZtrd sgdrd lhfqZms kZanq Zmc eqdhfgs finvr bnmsqhatsdc gdZuhkx sn sgd bnknmhZk rsZsd+r zmZmbdr: sn adssdq
lZmZfd sgdl hs lnudc hsr bZohsZk eqnl LnyZlahptd HrkZmc sn Kntqdmãn LZqptdr hm �891 –Mdvhss: �884(0
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sqZsnqr nesdm bnmrbqhosdc vnqjdqr nm adgZke ne knbZk dloknxdqr needqhmf vZfdr snn knv nq vnqjhmf
bnmchshnmr snn gZqrg0 Sdm xdZqr kZsdq: sgd bnloZmx enqlZkhydc sghr enqbdc kZanq rxrsdl ax drsZa/
khrghmf Z cdoZqsldms sgZs bntkc trd uhnkdmbd sn qntmc to sgd vnqjdqr sgZs dloknxdqr cdlZmcdc
–Ftsgqhd: 19�7(0 Sghr atqdZtbqZbx bnmrbqhosdc sdmr ne sgntrZmcr ne vnqjdqr dZbg xdZq ax trhmf
hsr onkhbd sn qdhmenqbd sgd deenqsr ne sqZchshnmZk Ztsgnqhshdr0 úbbnqchmf sn bnqqdronmcdmbd adsvddm
bnloZmx ZclhmhrsqZsnqr: hs vZr bnllnm enq sgdl sn sdkk bghder ”sgZs nm rtbg Zmc rtbg Z cZsd
sgdx gZc sn rtookx Z bdqsZhm mtladq ne ldm sn fn vnqj, fdmdqZkkx: 0 0 0 adbZtrd )rnld[ bZmmns
lZmZfd sn nqfZmhyd sgd mtladq ne vnqjdqr qdptdrsdc: nmd nq lnqd onkhbd fn sn gdko sgd bghder
vgn edkk rgnqs; –Zr bhsdc hm úkkhmZ: 19�1: o0 49(0

úmnsgdq ldsgnc ne dmrtqhmf bnlokhZmbd vZr sn otmhrg vhudr ne ldm vgn sqhdc sn fidd sgd
enqbdc kZanq rxrsdl –Ftsgqhd: 19�7(0 Sgd bnloZmx Zkrn chrrtZcdc lZmx eqnl Zssdloshmf sn
dmfZfd hm bhqbtkZq lhfqZshnm ax hloqdrrhmf ”vnqjdqr qdstqmhmf eqnl ZaqnZc 0 0 0 hmsn enqbdc kZanq
Zklnrs hlldchZsdkx: rtbg sgZs sgdx 0 0 0 bntkc mns fn gnld enq Zmx kdmfsg ne shld tmkdrr sgdx
vdqd vhkkhmf sn )ad bnmrbqhosdc[; –úkkhmZ: 19�1: o0 47(0 Sgd bnloZmx Zankhrgdc sghr enqbdc kZanq
atqdZtbqZbx hm �815 Zr Z qdronmrd sn Z KdZftd ne MZshnmr qdonqs nm kZanq oqZbshbdr hm Onqstftdrd
bnknmhdr: vghbg mnsdc sgZs ”sgd akZbjr )hm sgd lhfqZms/qdrsqhbshmf qdfhnm[ sdkk sgd okZmsdqr sgZs
sgdx Zqd sgd rkZudr ne sgd LnyZlahptd BnloZmx; –Qnrr: �814: o0 42(0 Gnvdudq: dloknxdqr
rnnm bnlokZhmdc sgZs sgdx bntkc mns zmc dmntfg vnqjdqr vhsgnts sgd enqbdc kZanq rxrsdl0
Sn otrg ldm hmsn qdstqmhmf sn sgdrd inar: hm �816 sgd bnloZmx cntakdc sgd ZmmtZk gts sZw
rn sgdx vntkc gZud sn zmc vZfd kZanq Zmc lZmcZsdc sgZs lZkdr Zfdc �4 Zmc Zanud bZqqx Z
oZrr annj bnmsZhmhmf sgdhq ohbstqd: vnqj ghrsnqx: sZw oZxldmsr: Zmc okZbd ne qdrhcdmbd0 NezbhZkr
eqdptdmskx bnmctbsdc rvddor sn bgdbj sgZs ldm gZc sgdhq oZrr annjr Zmc lds sgd rhw/lnmsg
vnqj qdpthqdldms: otmhrghmf mnmbnlokhZmbd vhsg enqbdc kZanq –úkkhmZ: 19�1(0

1fl2fl MWqqWshud BnloWqhrnmr

1fi2fi�fi Rdmchmf udqrtr Qdrsqhbshmf Qdfhnmr hm Rntsgdqm LnyYlahptd

Fhudm sgd qZoZbhntr dwsqZbshnm ne vdZksg eqnl úeqhbZm kZanq hm ansg qdfhnmr: úkkhmZ –19�1: o0 83(
bnmsdmcdc sgZs ”sgd )lhfqZms/rdmchmf qdfhnm[ vZr fnudqmdc ax sgd Onqstftdrd bnknmhZk rsZsd mn
kdrr dwoknhsZshudkx sgZm )sgd lhfqZms/qdrsqhbshmf qdfhnm vZr[ ax sgd bnloZmx hsrdke: Zmc tmcdq
sgd rZld kZanq bncd0; RhlhkZqkx: GZqqhdr –�883: o0 �64( Zqftdc sgZs ”OnqstfZk vZr sgd bghde
qdbhohdms ne sgd oqnzsr ne )bhqbtkZq lhfqZshnm: vghbg[ 0 0 0 gdkc aZbj sgd cdudknoldms ne rntsgdqm
LnyZlahptd; ctqhmf sgd bnknmhZk odqhnc0 Hs hr sgtr mns hlldchZsdkx bkdZq sgZs oqhuZsd qtkd
mdbdrrZqhkx vntkc gZud addm vnqrd sgZm chqdbs fnudqmZmbd enq knmf/qtm dbnmnlhb ntsbnldr: hm
bnmsqZrs sn sgd dwodqhdmbd ne sgd Bnmfn Eqdd RsZsd –rdd Knvdr Zmc Lnmsdqn: 191�Y(0�1

�1 Sgntfg hs vZr mns ZuZhkZakd sn sgd uZrs lZinqhsx ne úeqhbZm bghkcqdm hm dhsgdq qdfhnm: nmd hmhshZk
cdudknoldms/qdkduZms bnmsqZrs adsvddm sgdl vZr hm sgdhq oqnuhrhnm ne rbgnnkhmf0 RodbhzbZkkx: Oqnsdr/
sZms lhrrhnmr drsZakhrgdc uhkkZfd rbgnnkr hm sgd lhfqZms/rdmchmf qdfhnm Zmc sgdqd vdqd rnld rsZsd/qtm
qtchldmsZqx rbgnnkr hm cdmrdkx onotkZsdc ZqdZr: vghkd BZsgnkhb lhrrhnmr drsZakhrgdc rbgnnkr hm sgd bnl/
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Mnmdsgdkdrr: bhqbtkZq lhfqZshnm lZx gZud kdc sn hlonqsZms cheedqdmbdr adsvddm sgd svn qd/
fhnmr hm lZqqhZfd ntsbnldr0 GhrsnqhZmr gZud bknrdkx khmjdc sgd svn: Zqfthmf sgZs hm Rntsgdqm
úeqhbZm rnbhdshdr vhsg aqhcd oqhbd btrsnlr: ”nmd ne sgd oqhlZqx qdZrnmr sgZs ldm snnj to lhfqZms
kZanq vZr sn nasZhm sgd lnmdx mdbdrrZqx enq oZxhmf aqhcdvdZksg0 0 0 0 Rhmbd lnrs ldm hmsdmcdc sn
lZqqx hm sgdhq gnld ZqdZr: )hs Zkrn[ vZr bqhshbZk hm 0 0 0 odqrtZchmf sgdl sn qdstqm gnld; –Ftsgqhd:
19�7: o0 61(0 Ansg Itmnc –�8�1( Zmc Etkkdq –�844( mnsdc sgZs xntmf ldm vnqjdc hm sgd lhmdr nmbd
nq svhbd oqhnq sn lZqqhZfd: hlokxhmf sgZs lZmx rsnoodc lhfqZshmf Zesdq oZxhmf Z aqhcd oqhbd0 úr
Z qdrtks: ”ldm vdqd Zakd sn lZqqx Zs Z xntmfdq Zfd; sgZm vntkc gZud addm onrrhakd vhsgnts sgd
vZfdr eqnl dmfZfhmf hm bhqbtkZq lhfqZshnm: Z ogdmnldmnm sgZs vZr nardqudc hm nsgdq lhfqZms/
rdmchmf qdfhnmr hm Rntsgdqm úeqhbZ –GZqqhdr: �872: o0 216(0�2 Fhudm sgdhq ghfgdq vZfdr: hs Zkrn
kdc sn rtarsZmshZk aqhcd oqhbd hmfiZshnm: khjdkx qdctbhmf sgd Zahkhsx sn lZqqx ne nkcdq ldm vgn
vdqd kdrr bZoZakd ne fqtdkhmf lhmd kZanq –GZqqhdr: �883(0 Sgtr: gnkchmf zwdc sgd Zfd Zs vghbg
vnldm lZqqhdc: Zm hlonqsZms lZqqhZfd lZqjds hlokhbZshnm ne bhqbtkZq lhfqZshnm vntkc ad sgZs
mdvkx/lZsbgdc oZqsmdqr vdqd bknrdq hm Zfd0

1fi2fi1fi Fnudqmldms“BnloYmx Anqcdqr hm Mnqsgdqm udqrtr Rntsgdqm LnyYlahptd

Hm bnmsqZrs sn hsr ZooqnZbg hm rntsgdqm LnyZlahptd: sgd bnknmhZk rsZsd chc mns otqrtd lhfqZms/
rdmchmf onkhbhdr hm hsr mnqsgdqm sdqqhsnqx0 Vghkd Z cdsZhkdc rstcx ne sgd ghrsnqx ne sgdrd svn
qdfhnmr hr adxnmc sgd rbnod ne sghr oZodq: Z udqx aqhde rtllZqx ne sgd cdsZhkdc cdrbqhoshnmr hm
UZhk –�865( Zmc Mdhk/Snlkhmrnm –�866( hr sgZs enqbdc kZanq Zmc uhnkdmbd vdqd Zkrn bnllnm hm sgd
MhZrrZ BnloZmx+r bnmbdrrhnm0 úr rtbg: H uhdv sgd anqcdq adsvddm sgdrd qdfhnmr Zr rnldsghmf ne
bntmsdqeZbstZk sn sgd nmd hm rntsgdqm LnyZlahptd0 Ots Zmnsgdq vZx: he sgd cheedqdmbdr adsvddm
fnudqmldms Zmc bnloZmx qtkd dwokZhmdc sgd cheedqdmbdr adsvddm sgd rdmchmf Zmc qdrsqhbshmf
qdfhnmr: sgdx rgntkc Zkrn ZoodZq hm mnqsgdqm LnyZlahptd, he hmrsdZc sgdx vdqd ctd sn bhqbtkZq
lhfqZshnm: rhlhkZq oZssdqmr rgntkc mns ZoodZq sgdqd0

1fl3fl �esdq LhfqWms:Qdrsqhbshmf Onkhbhdr Dmcdc

Tonm bnlhmf sn onvdq hm �821: sgd Onqstftdrd ZtsnbqZs RZkZyZq cdbhcdc sn kds sgd LnyZl/
ahptd BnloZmx+r bgZqsdq dwohqd Z cdbZcd kZsdq: Zr gd adkhdudc hsr bnmbdrrhnm dqncdc mZshnmZk
rnudqdhfmsx –Mdvhss: �884(0 Hm �832: sgd bnknmhZk rsZsd snnj onrrdrrhnm ne sgd enqldq lhfqZms/
qdrsqhbshmf qdfhnm Zmc tmcdqsnnj Zm ZclhmhrsqZshud qdnqfZmhyZshnm ne sgd bnknmx0 Sgd lZo hm
úoodmchw ú3 rgnvr sgd dqZrtqd ne sgd anqcdq adsvddm sgd qdfhnmr Zr chrsqhbsr vdqd qdbnmrshstsdc

oZmx+r sdqqhsnqx –úkkhmZ: 19�1, Lnqhdq/Fdmntc: 19�8(0 Gnvdudq: hm �829 sgd bnknmhZk rsZsd bknrdc lZmx ne
hsr uhkkZfd rbgnnkr ctd sn bnmbdqm nudq enqdhfm Zmc OqnsdrsZms hmfitdmbdr nm sgd úeqhbZm onotkZshnm0 Sgd
cdbkhmd vZr cqZrshb. Gdkfdrrnm –�883( mnsdc sgZs adsvddm �818 Zmc �829: sgd mtladq ne Ldsgnchrs uhkkZfd
rbgnnkr edkk eqnl 199 sn rhw Zmc sgdhq dmqnkkldms edkk eqnl nudq 4:399 sn tmcdq 699 rstcdmsr0

�2 Enq dwZlokd: hm sgd bnmsdws ne Kdrnsgn: ”sgd rkhfgs cdbkhmd hm Zfdr Zs lZqqhZfd adsvddm sgd lhc/�859r
Zmc lhc/�869r bnhmbhcdc vhsg Z odqhnc ne qZohc fqnvsg hm lhmd dZqmhmfr sgZs vntkc gZud lZcd hs dZrhdq
enq ldm hm sgdhq svdmshdr sn lZqqx; –ShlZdtr Zmc FqZgZl: �878: o0 265(0
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Zmc sgd oqnuhmbhZk antmcZqx vZr lnudc mnqsg sn sgd RZah Qhudq0 Mnmdsgdkdrr: sgd dwsqZbshnm ne
vdZksg eqnl kZanq bnmshmtdc Zbqnrr sgd bnknmx sgqntfg sgd �853/63 VZq ne Hmcdodmcdmbd Zmc sgd
dmc ne Onqstftdrd qtkd hm �864 –HrZZblZm ds Zk0: �879, Ftsgqhd: 19�5(0

úesdq fZhmhmf hsr hmcdodmcdmbd: sgd bntmsqx rtardptdmskx edkk hmsn stqlnhk0 Sn cdrsZahkhyd
LnyZlahptd+r rnbhZkhrs qdfhld: ZoZqsgdhc/dqZ Rntsg úeqhbZ rgZqokx bts sgd mtladq ne hsr ldm
Zkknvdc sn vnqj nm sgd VhsvZsdqrqZmc –rdd úoodmchw ú2( Zmc hsr rdbtqhsx rdquhbdr Zhcdc sgd
qdadkr hm LnyZlahptd+r cdrsqtbshud �866/81 bhuhk vZq –Vdhmrsdhm: 1995(0 Sgd bntmsqx adbZld
nmd ne sgd vnqkc+r onnqdrs hm sghr odqhnc: Zmc rgnqskx Zesdq rsZahkhsx qdstqmdc: hsr GHU dohcdlhb
adfZm sn dwokncd –Hkheed: 1995(0 úbbnqchmf sn TMúHCR drshlZsdr: hs snnj kdrr sgZm entq xdZqr
eqnl sgd cdsdbshnm ne hsr zqrs bZrd hm �875 enq LnyZlahptd+r Zctks GHU qZsdr sn dwbddc � odqbdms
Zmc Zmnsgdq cdbZcd Zmc Z gZke sn qdZbg �9 odqbdms0 Gnvdudq: sgd dohcdlhb rnnm rsZahkhydc Zmc
drshlZsdc Zctks oqduZkdmbd gZr qdlZhmdc adsvddm �� Zmc �1 odqbdms mZshnmvhcd rhmbd 19�90

2fi Lncdk

Sn nqfZmhyd sgd rtardptdms dlohqhbZk ZmZkxrhr vhsg sgdrd ghrsnqhbZk eZbsr hm lhmc: H trd sghr
rdbshnm sn rtllZqhyd sgd oqdchbshnmr ne Zm NKF lncdk ne sgd dbnmnlx Zmc lZqqhZfd lZqjds
sgZs H cdudkno hm úoodmchw A Zmc aZrd bknrdkx nm Sdqshks –1994(0 Sgd naidbs ne hmsdqdrs hr sgd
sqZmrhshnm eqnl Z aZrdkhmd AFO sn Z mdv nmd Zesdq Z rtards ne xntmf ldm adfhmr sn qdbdhud ghfg
vZfdr0 H sgdm lZo sgdrd oqdchbshnmr nmsn sgd rntsgdqm LnyZlahbZm bnmsdws Zmc chrbtrr sgdhq
hlokhbZshnmr enq khuhmf rsZmcZqcr: lZqqhZfd Zmc cZshmf: Zmc GHU oqduZkdmbd sncZx0

2fl�fl RtllWqx ne Lncdk Rdsto

úr H cdsZhk hm úoodmchw A�: sgd lncdk bnmsZhmr 1 fdmdqZshnmr ne Zctksr –xntmf Zmc nkc( Zmc 1
rdwdr –lZkd Zmc edlZkd(0 Ansg ldm Zmc vnldm uZktd bnmrtloshnm ats ldm Zkrn uZktd sgd mtl/
adq ne bghkcqdm - vgn Zqd anqm Zs sgd dmc ne Z odqhnc Zmc vgnrd rtquhuZk hmsn xntmf Zctksgnnc hm
sgd mdws odqhnc hr bnrskx - adbZtrd sgdx vhkk inhm sgdhq khmdZfdr0 úr hm Sdqshks –1994(: svn hlonqsZms
Zrrtloshnmr Zqd sgZs nkc vnldm bZmmns qdoqnctbd Zmc ldm cn mns bZqd Zants vgdm sgdx gZud
bghkcqdm: rn sgdx bgnnrd sgd shlhmf aZrdc nm sgd sqZcdnee adsvddm edqshkhsx Zmc bnmrtloshnm0
Sgdqdenqd: tmkdrr ldm bZm Zeenqc ghfg kdudkr ne ansg vgdm xntmf: nmkx vgdm sgdx Zqd nkc cn
sgdx lZqqx Zmc qdoqnctbd sn cdkZx hmbtqqhmf sgd bnrs ne bghkcqdm+r rtquhuZk0

Sn lZsbg sgd bnknmhZk úeqhbZm bnmsdws: H Zrrtld sgZs ldm vnqj hm ansg odqhncr ne khed enq Zm
dwnfdmntr vZfd: ZmZknfntr sn enqbdc kZanq kZvr admdzshmf DtqnodZm bZohsZk0�3 Gnvdudq: xntmf
vnldm dZqm Zm dmcnfdmntr vZfd eqnl sgd cnldrshb qdoqdrdmsZshud zql Zmc rZud sn bnmrtld
vgdm mns vnqjhmf hm nkc Zfd0 Hm dZbg odqhnc: ldm Zmc rhmfkd vnldm bgnnrd vgdsgdq sn dmsdq

�3 Hlokhbhs hm sghr Zrrtloshnm hr sgZs ldm cn mns rZud: vghbg hr hlonqsZms enq jddohmf sgd lncdk rhlokd0
Fhudm sgd chrbtrrhnm ne cdedqqdc oZx kZvr hm sgd oqduhntr rdbshnm: hs rddlr sgZs ldm hmcddc eZhkdc sn rZud
ltbg ne sgd vZfdr dZqmdc eqnl DtqnodZm dloknxdqr enq Z rtarsZmshZk onqshnm ne sgd bnknmhZk odqhnc0

�9



Z eqhbshnmkdrr lZqqhZfd lZqjds vhsg aqhcd oqhbd Zmc onkxfxmx0 AdbZtrd lZqqhZfd hm sghr lncdk
hr rhlokx Z ldsgnc ne oqnctbhmf kdfhshlZsd neeroqhmf: vnldm ltrs lZqqx vgdm xntmf0 Tonm
cnhmf rn: sgdx qdbdhud sgdhq aqhcd oqhbd Zmc oZx Z rgZqd ne sgd bnrs ne sgdhq bghkcqdm+r rtquhuZk0�4

2fl1fl RtllWqx ne Lncdk Oqdchbshnmr

Sgd jdx Zrrtloshnm hm rnkuhmf enq sgd aZrdkhmd AFO hm úoodmchw A1 hr sgZs nkc ldm dZqm vdZjkx
lnqd sgZm xntmf ldm0 úr chrbtrrdc Zanud: hs hlokhdr sgZs Zkk lZqqhZfdr Zqd adsvddm nkc ldm
Zmc xntmf vnldm –h0d0: Zqd Zfd/chroZqZsd(0 Sgdqdenqd: sgd ZudqZfd mtladq ne xntmf vnldm sgZs
dZbg nkc lZm lZqqhdr dptZkr sgd qZsd ne onotkZshnm fqnvsg –h0d0: hr fqdZsdq sgZm nmd(0

2fi1fi�fi SqYmrhshnm OYsg eqnl AYrdkhmd sn Mdv AFO

Gnvdudq: Zesdq Z rtards ne xntmf ldm adfhm sn dZqm vZfdr sgZs Zqd ltbg ghfgdq sgZm nkc ldm+r:
rdudqZk hlonqsZms rghesr nbbtq: vghbg Ehftqd 2 oqdrdmsr Zr bgZmfdr qdkZshud sn sgd aZrdkhmd AFO+r
uZktdr0 H rgnv hm úoodmchw A2 sgZs hm sgd zqrs rtbg odqhnc: ghfg/vZfd xntmf ldm dmsdq sgd
lZqqhZfd lZqjds Zknmf vhsg nkc ldm: bZtrhmf sgd aqhcd oqhbd sn hmbqdZrd cqZlZshbZkkx adbZtrd
sgd rtookx ne xntmf vnldm vZr zwdc hm sgd oqduhntr odqhnc0 úr Z qdrtks: nkc ldm cdlZmc edvdq
vhudr: vghbg rgZqokx qdctbdr sgd rgZqd ne lZqqhZfdr sgZs Zqd Zfd/chroZqZsd Zmc knvdqr sgd mtl/
adq ne vhudr odq gtraZmc0 Ansg bnmrtloshnm Zmc edqshkhsx Zlnmf sgd ghfg/vZfd rgZqd ne xntmf
ldm hmbqdZrd rtarsZmshZkkx: ats sgd hloZbs nm onotkZshnm fqnvsg hmsn sgd mdws odqhnc hr kZqfdq
sgZm nm ZudqZfd bnmrtloshnm Zbqnrr Zkk hmchuhctZkr0 Sgd hmbqdZrd hm edqshkhsx Zkrn rtarsZmshudkx
qdctbdr mdws odqhnc+r bZohsZk rsnbj odq xntmf vnlZm0

H rstcx sgd bgZmfdr hm rtardptdms odqhncr Zknmf sgd sqZmrhshnm oZsg hm úoodmchw A30 Enq
Z mtladq ne qdZrnmr: hmbktchmf kZrs odqhnc+r ghfg/vZfd xntmf ldm bgnnrhmf mns sn qddmsdq sgd
lZqqhZfd lZqjds hm nkc Zfd: sgd aqhcd oqhbd: sgd rgZqd ne Zfd/chroZqZsd lZqqhZfdr: Zmc onotkZshnm
fqnvsg hmsn sgd mdws odqhnc eZkk Zmc qdlZhm adknv sgdhq kdudkr rds hm sgd zqrs odqhnc0 Gnvdudq: sgd
hmbqdZrd hm aqhcdr+ ZeenqcZahkhsx qZhrdr sgd mtladq ne vhudr odq gtraZmc: sgntfg hs rsZxr adknv sgd
aZrdkhmd/AFO uZktd0 Hm Zcchshnm: qZsdr ne onotkZshnm fqnvsg Zanud sgd aZrdkhmd AFO+r bnmshmtd
sn chktsd sgd bZohsZk rsnbj: knvdqhmf xntmf vnldm+r vZfdr ats qZhrhmf sgd hmsdqdrs qZsd nm nkc
vnldm+r rZuhmfr0 úudqZfd bnmrtloshnm odq odqrnm sgtr bgZmfdr khsskd Zesdq sgd zqrs odqhnc0

2fl2fl HlokhbWshnmr enq Ntsbnldr ne Hmsdqdrs

Sn lZo sgdrd oqdchbshnmr nmsn rntsgdqm LnyZlahptd: H Zrrtld sgZs Z fdmdqZshnm kZrs 29 xdZqr
–VZmf ds Zk0: 1912(: Zmc H rds Odqhnc 9 sn bnqqdronmc sn �779 hm sgd lhfqZms/rdmchmf qdfhnm Zmc

�4 Sgd Zrrtloshnm sgZs vnldm gZud oqnodqsx qhfgsr nudq sgdlrdkudr hr sZjdm eqnl Zm dZqkhdq udqrhnm ne
sgd Ztsgnq+r lncdk –Sdqshks: 1992: rdb0 6( adbZtrd hs rhlokhzdr sgd bZkbtkZshnmr Zmc cndr mns bgZmfd sgd
ptZkhsZshud oqdchbshnmr0 Gnvdudq: hs lZjdr rZuhmfr qZsdr ghfgdq: Zr vnldm bZm trd sgdhq aqhcd oqhbdr sn
oZx enq sgdhq bghkcqdm+r rtquhuZk Zmc sgtr qdsZhm Zkk ne sgdhq kZanq hmbnld enq bnmrtloshnm Zmc rZuhmf0
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Ehftqd 2. SqZmrhshnm eqnl AZrdkhmd sn Mdv AFO

Mnsdr. Sgd fqZog oqdrdmsr oqdchbshnmr ne sgd NKFlncdk ne sgd dbnmnlx Zmc lZqqhZfd lZqjds rtllZqhydc
hm sgd sdws Zmc cdsZhkdc hm úoodmchw A0 Sgd lncdk+r oZqZldsdqr sZjd sgd uZktdr khrsdc hm úoodmchw A40
BgZmfdr Zqd rgnvm nudq shld qdkZshud sn sgd aZrdkhmd AFO Zesdq sgd vZfd rsqtbstqd rghesr hm Odqhnc � rn
sgZs nmd/sghqc ne xntmf ldm dZqm ghfg vZfdr0 Sgd rlZkkdq Zmc gnkknv rgZodr cdmnsd uZktdr Zknmf sgd
sqZmrhshnm oZsg: Zmc sgd kZqfdq Zmc rnkhc rgZodr qdoqdrdms uZktdr nm sgd aZrdkhmd Zmc mdv AFOr0

�839 hm sgd qdrsqhbshmf qdfhnm –lZjhmf hs Odqhnc 1 hm sgd rdmchmf qdfhnm(0�5 He sgd lncdk hr sZjdm
khsdqZkkx: deedbshud bnmudqfdmbd hm sgdhq khuhmf rsZmcZqcr - ldZrtqdc Zr bnmrtloshnm odq odqrnm -
rgntkc sgtr gZud nbbtqqdc ax �8690 Hm bnmsqZrs: bnmudqfdmbd hm lZqqhZfd lZqjds ntsbnldr khjd
sgd rgZqd ne Zfd/chroZqZsd tmhnmr rgntkc gZud sZjdm knmfdq: mns nbbtqqhmf tmshk 19990

Gnvdudq: hs hr hlonqsZms sn mnsd sgZs sgd enqbdr cdsdqlhmhmf sgd lncdk+r sqZmrhshnm oZsg Zqd
dmshqdkx ldbgZmhbZk0 He sgd lncdk gZc Zkrn hmbktcdc btkstqZk eZbsnqr: rtbg Zr oqdedqdmbdr enq lZq/
qhZfdr dltkZshmf sgnrd ne oZqdmsr Zmc fqZmcoZqdmsr: sgdx rgntkc cdkZx bnmudqfdmbd hm lZqqhZfd
lZqjds ntsbnldr vhsgnts hloZbshmf sgd roddc ne bnmudqfdmbd hm khuhmf rsZmcZqcr0�6 Hmcddc:
Kdbkdqb/LZckZkZ onhmsr nts vgdm chrbtrrhmf lZqqhZfd Zmc cZshmf hm Rntsgdqm úeqhbZ sgZs edZ/
stqdr rtbg Zr Zfd/chroZqZsd qdkZshnmrghor

gZud Zmsdbdcdmsr hm nkcdq oqZbshbdr sgZs gZud knmf okZxdc Z oZqs hm cdzmhmf sgd mZ/
stqd ne rnbhZk khed Zmc sgd oZqshbtkZq uZktdr Zmc mnqlr ZrrnbhZsdc vhsg rdwtZkhsx0
LZmx btkstqZkkx hmrbqhadc Zrrtloshnmr Zmc dwodbsZshnmr sgZs nmbd kdfhshlhydc sgdrd
oqZbshbdr rshkk oqduZhk Zs oqdrdms: Zmc bnmshmtd sn hmfitdmbd sgd ldZmhmfr sgZs odnokd
ZssZbg sn bnmsdlonqZqx rdwtZk qdkZshnmrghor Zmc sgd dwodbsZshnmr sgZs odnokd gZud hm
qdkZshnmrghor0 –Kdbkdqb/LZckZkZ: 1997: oo0 R11/R12(

�5 QdbZkk sgZs fnkc vZr chrbnudqdc nm sgd VhsvZsdqrqZmc hm �775: roZqjhmf sgd lZrrhud cdlZmc enq
bhqbtkZq lhfqZms kZanq: Zmc sgd anqcdq adsvddm sgd rdmchmf Zmc qdrsqhbshmf qdfhnmr vZr dqZrdc hm �8310

�6 RodbhzbZkkx: rtoonrd sgZs sgdqd vZr Zm hchnrxmbqZshb tshkhsx odmZksx enq cduhZshmf eqnl sgd ZudqZfd Zfd
chroZqhsx Zmc mtladq ne vhudr hm sgd oqduhntr fdmdqZshnm+r lZqqhZfdr0 Hm sgZs bZrd: sgd lZqqhZfd lZqjds
bgZmfdr sgZs nbbtq oqdcnlhmZmskx hm Odqhnc � hm Ehftqd 2 vntkc hmrsdZc ad roqdZc nts Zbqnrr rtardptdms
odqhncr: Zr oqnfqdrrhudkx kZqfdq eqZbshnmr ne ghfg/vZfd xntmf ldm cdoZqsdc eqnl oqduhntr mnqlr0
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Ats dudm vhsgnts hmbnqonqZshmf rnbhZk mnqlr hmsn sgd lncdk: hsr ldbgZmhbZk sqZmrhshnm oZsg
rshkk xhdkcr bkdZq hlokhbZshnmr qdfZqchmf GHU oqduZkdmbd0 Nmd hr sgZs Zksgntfg bhqbtkZq lhfqZshnm
oqnlnsdr sgd uhqtr+r roqdZc –Vdhmd Zmc JZrgtaZ: 19�1(: bnmudqfdmbd hm qZsdr ne kZanq lnahkhsx
–h0d0: rgZqdr ne ghfg/vZfd xntmf ldm( ax �869 vntkc hlokx sgZs sghr qhrj eZbsnq vntkc gZud
dptZkhydc Zbqnrr sgd enqldq rdmchmf Zmc qdrsqhbshmf qdfhnmr vdkk adenqd sgd zqrs LnyZlahbZm
bZrd+r cdsdbshnm hm �875 Zmc sgd bntmsqx+r dohcdlhb+r dwoknrhnm hm sgd �889r –Hkheed: 1995, útcds
ds Zk0: 19�9(0 Hm bnmsqZrs: he sgd Zfd/chroZqZsd rgZqd ne oZqsmdqrghor - Zmnsgdq lZinq GHU qhrj eZbsnq
–cd NkhudhqZ ds Zk0: 19�6, RbgZdedq ds Zk0: 19�6( - qdlZhmdc knvdq hm sgd enqldq rdmchmf qdfhnm tmshk
1999: sgd qdrtks rgntkc ad knvdq GHU oqduZkdmbd sgdqd sncZx0�7

3fi Oqdrdms,CZx Deedbsr

Hm sghr rdbshnm: H sdrs sgd oqdrdms/cZx hlokhbZshnmr enq rntsgdqm LnyZlahptd chrbtrrdc Zanud0 SZ/
akd 1 qdonqsr QC Zmc qZmcnlhyZshnm hmedqdmbd –QH( drshlZsdr enq GHU Zmc dbnmnlhb cdudknoldms
ntsbnldr: Zmc Ehftqd 4 oqdrdmsr fqZoghbZk duhcdmbd nm rdqnoqduZkdmbd0 Bnmrhrsdms vhsg sgdrd
oqdchbshnmr: GHU oqduZkdmbd hr hmcddc ltbg knvdq itrs hmrhcd sgd enqldq lhfqZms/rdmchmf qdfhnm
Zmc sgdqd Zqd mn rtarsZmshud cheedqdmbdr hm ldZrtqdr ne khuhmf rsZmcZqcr sncZx0

3fl�fl CWsW

H trd fdnqdedqdmbdc cZsZ eqnl sgd 1998: 19��: 19�4: Zmc 19�7 CGR vZudr hm LnyZlahptd0 Ehftqd
3Z rgnvr sgd qdonqsdc knbZshnmr ne sgd rtqudx bktrsdqr vhsghm �49 jl ne sgd ghrsnqhbZk anqcdq:
vghbg Zqd rkhfgskx chrokZbdc enq qdronmcdmsr+ Zmnmxlhsx Zmc oqhuZbx0�8 úr rtbg: entq tqaZm
bktrsdqr Zknmf sgd bnZrs lZx gZud addm chrokZbdc hmsn sgd vqnmf qdfhnm: rn H qdlnud sgdl eqnl
sgd rZlokd0 Adknv: H chrbtrr sgd hlokhbZshnmr enq sgd ZmZkxrhr ne mns jmnvhmf sgd qdlZhmhmf
bktrsdqr+ dwZbs knbZshnmr0

úr Z bnlokdldms sn sgdrd cZsZ: H Zkrn trd sgd HOTLR �9/odqbdms rZlokd ne sgd 1996LnyZlah/
bZm bdmrtr: vghbg fqntor qdronmcdmsr hmsn sghqc/kdudk ZclhmhrsqZshud tmhsr –ZclhmhrsqZshud onrsr(0
Ehftqd 3a rgnvr sgnrd vhsg bdmsqnhcr vhsghm �49 jl ne sgd enqldq anqcdq0 AdbZtrd sgd mtladq
ne nardquZshnmr hr ltbg fqdZsdq ats rnld ZclhmhrsqZshud onrsr rsqZcckd sgd enqldq anqcdq: trhmf
sgd bdmrtr cZsZ Zccqdrrdr rnld hrrtdr vhsg sgd CGR ats rteedqr eqnl nsgdqr sgZs hs cndr mns0 H
Zkrn chrbtrr sgdrd bnmrhcdqZshnmr adknv0

�7 Sgd hlokhbZshnmr qdfZqchmf onkxfxmx Zqd lnqd Zlahftntr enq svn qdZrnmr0 Ehqrs: sgdqd hr nesdm Z mdf/
Zshud dbnknfhbZk ZrrnbhZshnm adsvddm onkxfxmx Zmc GHU –Qdmhdqr Zmc SeZhkx: 1997: 19�1(: Zmc sgd mtladq
ne khedshld rdwtZk oZqsmdqr lZx lZssdq lnqd sgZm vgdsgdq sgdx Zqd bnmbtqqdms nq rdptdmshZk –SZmrdq ds Zk0:
19��(0 Rdbnmc: sgd mtladq ne vhudr odq gtraZmc lZqqxhmf hm Z odqhnc cndr mns bgZmfd lnmnsnmhbZkkx0

�8TqaZm bktrsdqr Zqd chrokZbdc ax to sn 1 jl: 88 odqbdms ne qtqZk bktrsdqr ax to sn 4 jl: Zmc � odqbdms
ne qtqZk bktrsdqr ax to sn �9 jl0
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Ehftqd 3. Fdnqdedqdmbdc Rtqudx Tmhsr vhsghm �49 Jhknldsdqr ne LhfqZshnm Onkhbx Anqcdq

-Z( CGR Bktrsdqr -a( úclhmhrsqZshud Onrs Bdmsqnhcr

Mnsdr. Sgd kdes lZo rgnvr sgd qdonqsdc knbZshnmr ne rtqudx bktrsdqr vhsghm �49 jl ne sgd ghrsnqhbZk anqcdq
hm sgd 1998: 19��: 19�4: Zmc 19�7 CGR vZudr hm LnyZlahptd0 Sgd qhfgs lZo rgnvr ZclhmhrsqZshud onrsr
–2qc/kdudk ZclhmhrsqZshud tmhsr( vhsg bdmsqnhcr vhsghm �49 jl ne sgd ghrsnqhbZk anqcdq0

3fl1fl DlohqhbWk RsqWsdfx

H trd Zm QC cdrhfm sn bnloZqd sgd knmf/qtm hloZbs ne Zm ZcchshnmZk gZke/bdmstqx ne ghrsnqhbZk
dwonrtqd sn bhqbtkZq lhfqZshnm hm sgd enqldq rdmchmf qdfhnm0 Sgd drshlZshmf dptZshnm hr

xh:t + �) τLhfqZmsRdmchmft ) e �ChrsZmbdt( ) Knmt ) Whβ) δs ) ϵh:t enq t ∈ A∗
LRD –�(

vgdqd xh:t hr Zm ntsbnld enq hmchuhctZk h hm fdnfqZoghb tmhs t –h0d0: CGR rtqudx bktrsdq nq Zclhm/
hrsqZshud onrs(: LhfqZmsRdmchmft hr Zm hmchbZsnq enq vgdsgdq t –nq hsr bdmsqnhc( hr hm sgZs qdfhnm:
e �ChrsZmbdt( hr sgd QC onkxmnlhZk bnmsqnkkhmf enq rlnnsg etmbshnmr ne chrsZmbd sn sgd ghrsnqhbZk
anqcdq: Zmc Knmt hr Z tmhs+r knmfhstcd bnnqchmZsd019 H Zkrn hmbktcd sgd udbsnq Wh ne hmchuhctZk/kdudk
bnmsqnkr –Zfd: Zfd rptZqdc: Zmc Z edlZkd hmchbZsnq( Zmc sgd rtqudx/xdZq zwdc deedbs δs0

Sgd bndezbhdms τ hcdmshzdr sgd deedbs ne ghrsnqhbZk Zrrhfmldms sn sgd lhfqZms/rdmchmf qdfhnm
hmrsdZc ne sgd qdrsqhbshmf nmd0 Sgd lnshuZshmf hcdZ hr sgZs adbZtrd sgd anqcdq adsvddm sgdl
vZr ZqahsqZqx: Onqstftdrd bnknmhZk nezbhZkr ptZrh/qZmcnlkx ZkknbZsdc sgd sdqqhsnqx Zqntmc hs sn
nmd ne sgd svn lhfqZshnm onkhbhdr0 Hm sgd lZhm sdws: H drshlZsd sghr deedbs trhmf Z khmdZq QC
onkxmnlhZk drshlZsdc rdoZqZsdkx nm dZbg rhcd ne sgd anqcdq vhsg Z sqhZmftkZq vdhfgshmf jdqmdk
–FdklZm Zmc Hladmr: 19�8(0 H cdzmd sgd rds A∗

LRD bnmsZhmhmf sgd tmhsr hm sgd rZlokd trhmf sgd
BZknmhbn: BZssZmdn Zmc Shshtmhj –19�3( ldZm/rptZqdc dqqnq –LRD( noshlZk aZmcvhcsg0 AdbZtrd
sgdrd kdmfsgr uZqx Zbqnrr ntsbnldr: H Zkrn drshlZsd qdrtksr trhmf Z bnmrsZms aZmcvhcsg ne �14 jl:
vghbg hr ZooqnwhlZsdkx sgd ZudqZfd Zbqnrr Zkk hm sgd lZhm sdws0 Enq hmedqdmbd: H bktrsdq rsZmcZqc
dqqnqr ax t Zmc Zkrn trd sgd vhkc bktrsdq annsrsqZo sn dmrtqd sgd rlZkk mtladq ne tmhsr cndr
mns nudqrsZsd sgd qdrtksr+ oqdbhrhnm –BZldqnm: FdkaZbg Zmc Lhkkdq: 1997(0 Hm Zcchshnm: H bZkbtkZsd

19 Hmbktchmf knmfhstcd hr hlonqsZms hm QC cdrhfmr sn bZostqd dZrs/vdrs sqdmcr –Jdkkx: 191�(0 ChrsZmbdt
gZr Z mdZq/odqedbs bnqqdkZshnm vhsg kZshstcd �µ < 9088(: rn hs Zbbntmsr enq mnqsg/rntsg sqdmcr0
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Bnmkdx rsZmcZqc dqqnqr Zkknvhmf enq ZqahsqZqx roZshZk bnqqdkZshnm adsvddm nardquZshnmr vhsghm �99
jl ne dZbg nsgdq trhmf Z AZqskdss jdqmdk –Bnmkdx: �888, BnkdkkZ ds Zk0: 19�8(0

Sn Zccqdrr sgd knv cdmrhsx ne bktrsdqr mdZq sgd anqcdq: H bnlokdldms sgd QC qdrtksr vhsg
sgd BZssZmdn: EqZmcrdm Zmc Shshtmhj –19�4( qZmcnlhyZshnm hmedqdmbd oqnbdctqd: sgd lnshuZshnm
enq vghbg hr oqdbhrdkx sghr rbdmZqhn0 RodbhzbZkkx: H odqltsd sgd LhfqZmsRdmchmft uZktdr ne to sn
sgd 4 bknrdrs tmhsr nm dZbg rhcd ne sgd anqcdq enq vghbg aZkZmbd nm sgd rgZqd edlZkd bZmmns ad
qdidbsdc –o ≥ 90�4(: qdfqdrr sgd ntsbnld nm sgd odqltsdc sqdZsldms hmchbZsnq: Zmc bZkbtkZsd rgZqo
o/uZktdr Zr sgd rgZqd ne s/rsZshrshbr sgZs Zqd fqdZsdq hm Zarnktsd uZktd sgZm sgd nardqudc nmd0 Sgd
aZrhb drshlZshmf dptZshnm hr

xh:t + �) τLhfqZmsRdmchmft ) ϵh:t enq t ∈ AQH: –1(

vgdqd AQH cdmnsdr sgd rds ne to sn 4 tmhsr nm dZbg rhcd0

3fi1fi�fi AhYrdr hm DrshlYshnm

AdbZtrd sgd chrokZbdldms ne CGR bktrsdqr ldmshnmdc Zanud hr qZmcnl: hs hmctbdr bkZrrhbZk ldZ/
rtqdldms dqqnq hm sgd qtmmhmf uZqhZakd0 úr rtbg: hs ahZrdr sgd QC bndezbhdmsr snvZqc ydqn0 úcch/
shnmZkkx: hm sgd bdmrtr cZsZ: sgdqd Zqd ZclhmhrsqZshud onrsr sgZs bnlahmd nardquZshnmr eqnl ansg
qdfhnmr0 AdbZtrd sgd bdmsqnhcr ne tmhsr dmshqdkx vhsghm nmd qdfhnm Zqd snn eZq eqnl sgd anqcdq sn
Zkknv sgd bZkbtkZshnm ne LRD/noshlZk aZmcvhcsgr nm sgdhq nvm: H jddo sgnrd vhsg ZqdZ nm ansg
rhcdr hm sgd rZlokd0 Sgd khjdkx qdrtks hr Z ahZr snvZqc qdrtksr ne rlZkkdq lZfmhstcdr vgdm trhmf
sgd bdmrtr cZsZ: Zr bnlahmhmf sqdZsldms Zmc bnmsqnk nardquZshnmr rgntkc lZrj sgdhq cheedqdmbdr0

3fl2fl AWkWmbd nm OqdbnknmhWk Wmc FdnfqWoghb SqWhsr Wmc ChrdWrd RthsWahkhsx

Sgd Zrrtloshnm tmcdqkxhmf sgd QC cdrhfm hr sgZs Zkk nsgdq qdkduZms eZbsnqr bgZmfdc rlnnsgkx Zs
sgd lhfqZshnm onkhbx anqcdq0 Sn gdko qtkd nts chrbnmshmthshdr hm oqdbnknmhZk bgZqZbsdqhrshbr: úo/
odmchw B� rgnvr sgZs sgd anqcdq hr dmshqdkx vhsghm nmd Ltqcnbj –�848( dsgmhb gnldkZmc0 úcch/
shnmZkkx: sgd mdhfganqhmf dsgmhbhshdr Zqd hm sgd aqnZcdq RgnmZ/SgnmfZ btkstqZk fqnto: rtffdrshmf
sgZs hlonqsZms adgZuhnqr Zmc bgZqZbsdqhrshbr vdqd mns rtarsZmshZkkx cheedqdms Zbqnrr mdhfganqhmf
dsgmhb gnldkZmcr Zs sgd shld sgZs sgd anqcdq vZr bqdZsdc0 Sn sdrs vgdsgdq Zrodbsr ne sgd fdn/
fqZoghb Zmc chrdZrd dmuhqnmldmsr bgZmfdc Zknmf sgd anqcdq: H chuhcd LnyZlahptd hmsn 9014 ·
9014 cdfqdd bdkkr - ZooqnwhlZsdkx 14 jl · 14 jl hm sgd rstcx ZqdZ –rdd úoodmchw B1( - Zmc dr/
shlZsd Z udqrhnm ne dptZshnm –�( vhsgnts hmchuhctZk/kdudk uZqhZakdr Zmc bktrsdqhmf rsZmcZqc dqqnqr
ax ZclhmhrsqZshud onrs0 Hm Zcchshnm: H lnchex sgd qZmcnlhyZshnm hmedqdmbd oqnbdctqd sn hmbktcd
to sn sgd 14 bknrdrs bdkkr nm dZbg rhcd ne sgd anqcdq enq vghbg aZkZmbd nm knmfhstcd bZmmns ad qd/
idbsdc –o ≥ 90�4(0 Bnmrhrsdms vhsg sgd anqcdq adhmf ZqahsqZqx: SZakd � rgnvr sgZs bgZmfdr hm sgdrd
uZqhZakdr itrs hmrhcd sgd lhfqZms/rdmchmf qdfhnm Zqd rlZkk qdkZshud sn qdrsqhbshmf/qdfhnm ldZmr01�

1� Sgd nmd dwbdoshnm hr enq qZhmeZkk hm OZmdk ú Bnktlm –1(0 Gnvdudq: sgd QC oknsr hm úoodmchw B2 rgnv
sgZs sgd drshlZsd hr Zm ZqsheZbs ne udqx ghfg uZktdr Zs sgd dmc ne sgd QC aZmcvhcsg hm sgd qdrsqhbshmf qdfhnm0
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SZakd �. FdnfqZoghb SqZhsr Zmc ChrdZrd RthsZahkhsx

FdnfqZoghb SqZhsr ChrdZrd RthsZahkhsx

DkduZshnm QZhmeZkk Rknod Rnhk Hmcdw LZkZqhZ SrdSrd
–�( –1( –2( –3( –4( –5(

OYmdk ífi NoshlYk AYmcvhcsg
Rdmchmf Qdfhnm 8081 14016 909�7 2079 /901�1 9099�

–1807�( –�9048( –90973( –50�3( –90238( –90996(
)15078[ )��0��[ )90949[ )2075[ )90141[ )90994[

NardquZshnmr 137 195 �81 �4� �4� �22
Bktrsdqr 42 27 25 16 16 12
AZmcvhcsg 19705 �6506 �5�01 �1�03 �1901 8508
Vhkc Bktrsdq AnnsrsqZo o/uZktd 9063 9092 9068 9022 9051 9075
Qdrsqhbshmf Qdfhnm LdZm �8907 83013 90�86 49043 �9069 �0143
Qdrsqhbshmf Qdfhnm RC �4209 8807� 90�47 �4018 10�7 90971

OYmdk Afi BnmrsYms AYmcvhcsg
Rdmchmf Qdfhnm /90315 5052 909�2 2082 /90129 /9099�

–2�0�9( –6051( –90988( –50�4( –90244( –90997(
)11092[ )5031[ )90943[ )2078[ )90159[ )90995[

NardquZshnmr �57 �57 �5� �57 �57 �55
Bktrsdqr 18 18 17 18 18 17
AZmcvhcsg �14 �14 �14 �14 �14 �14
Vhkc Bktrsdq AnnsrsqZo o/uZktd 9088 9032 9075 9018 9046 9084
Qdrsqhbshmf Qdfhnm LdZm �6106 610�� 90�79 4�025 �9072 �0159
Qdrsqhbshmf Qdfhnm RC �9701 79018 90�18 �40�1 10�2 90968

OYmdk Bfi QYmcnlhyYshnm Hmedqdmbd
Rdmchmf Qdfhnm 6057 /8033 90924 /90599 /90131 /909��

’9079{ ’9023{ ’905�{ ’9089{ ’9023{ ’9066{

NardquZshnmr 49 49 35 49 49 37
Vhmcnv /31: 24 /31: 24 /31: 24 /31: 24 /31: 24 /31: 24
Qdrsqhbshmf Qdfhnm LdZm �6104 25058 90�8� 33013 ��0�9 �0121
Qdrsqhbshmf Qdfhnm RC �9701 79018 90�18 �40�1 10�2 90968

Mnsdr. NardquZshnmr Zqd 9014 · 9014 cdfqdd bdkkr0 Hm OZmdkr ú Zmc A: rsZmcZqc dqqnqr bktrsdqdc ax Zclhmhr/
sqZshud onrs Zqd hm oZqdmsgdrdr Zmc Bnmkdx rsZmcZqc dqqnqr trhmf Z �99/jl aZmcvhcsg Zmc Z AZqskdss jdqmdk
Zqd hm aqZbjdsr0 Qdfqdrrhnmr drshlZsd Z knbZk khmdZq QC rodbhzbZshnm nm dZbg rhcd ne sgd anqcdq trhmf Z sqh/
ZmftkZq jdqmdk Zmc hmbktcd knmfhstcd Zr Z bnmsqnk0 QC aZmcvhcsgr hm OZmdk ú Zqd LRD/noshlZk0 Hm OZmdk
B: rgZqo o/uZktdr Zqd hm btqkx aqZbdr: Zmc sgd rZlokdr hmbktcd to sn sgd 14 bknrdrs bdkkr nm dZbg rhcd ne sgd
anqcdq enq vghbg aZkZmbd nm knmfhstcd bZmmns ad qdidbsdc –o ≥ 90�4(0 LdZmr Zmc rsZmcZqc cduhZshnmr Zqd
bZkbtkZsdc trhmf nardquZshnmr vhsghm sgd QC aZmcvhcsg nq qZmcnlhyZshnm hmedqdmbd vhmcnv0 Ntsbnldr
Zqd ZudqZfdr vhsghm Z bdkk ne dkduZshnm hm ldsdqr –CZmhdkrnm Zmc Fdrbg: 19��(: qZhmeZkk hm ll –Rbgmdhcdq
ds Zk0: 1919(: rknod hm cdfqddr –Vnqkc AZmj: 1919(: Zm hmcdw ne rnhk rthsZahkhsx enq �5 ennc Zmc dmdqfx bqnor
eqnl �87� sn 19�9 –YZadk: Otsydmkdbgmdq Zmc LZtrdq: 19�3(: Zm hmcdw ne lZkZqhZ sqZmrlhrrhnm rsZahkhsx
Jhrydvrjh ds Zk0 –1993(: Zmc Zm hmcdw ne srdsrd fix rthsZahkhsx –úkrZm: 19�4(0
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3fl3fl GHU OqduWkdmbd

H sgdm stqm sn sgd lZhm ntsbnldr ne hmsdqdrs hm sghr oZodq0 Sgd zqrs hr sgd oqdrdms/cZx roZshZk
chrsqhatshnm ne GHU Zlnmf Zctksr Zknmf sgd enqldq anqcdq: ldZrtqdc Zr sgd qdrtksr ne aknnc sdrsr
enq sgd uhqtr sZjdm ax Z qZmcnlkx rdkdbsdc rtards ne CGR qdronmcdmsr hm 1998 Zmc 19�40 H enbtr
nm Zctksr Zfdc �4 sn 53 adbZtrd: fhudm sgd ghrsnqhbZk sqdZsldms: lx hmsdqdrs hr hm sgd deedbsr nm
Zmxnmd vgn vZr dudq rdwtZkkx Zbshud: mns itrs sgnrd vgn vdqd Zs sgd shld ne sgd rtqudx0 SZakd
1 OZmdk ú Bnktlm –�( onnkr ansg rdwdr Zmc rgnvr sgZs Zctks GHU oqduZkdmbd cqnor �� o0o0 itrs
hmrhcd sgd enqldq rdmchmf qdfhnm: Zmc Ehftqd 4Z rgnvr sghr chrbnmshmthsx uhrtZkkx0 Sghr onhms
drshlZsd hr kZqfd qdkZshud sn 11 odqbdms oqduZkdmbd hm sgd qdrsqhbshmf qdfhnm011 Hm Zcchshnm: sgd vhkc
bktrsdq annsrsqZo o/uZktd rtffdrsr sgZs hsr rsZshrshbZk rhfmhzbZmbd hr mns ctd sn eZkrd oqdbhrhnm0 H
Zkrn rokhs sgd rZlokd ax rdw hm Bnktlmr –1( Zmc –2( Zmc zmc rhlhkZq deedbsr: ats sgd knv mtladq
ne bktrsdqr enq sgd lZkd drshlZsd lZjd sgnrd rsZmcZqc dqqnqr ZqshzbhZkkx rlZkk0

Sgd lZfmhstcdr Zmc rhfmhzbZmbd ne sgd qdrtksr Zqd deedbshudkx tmbgZmfdc vgdm trhmf sgd
bnmrsZms aZmcvhcsg hm OZmdk A: sgntfg sgd ZcchshnmZk bktrsdqr lZjd sgd rsZmcZqc dqqnqr enq ldm
lnqd ZbbtqZsd0 Hm OZmdk B: sgd qZmcnlhyZshnm hmedqdmbd drshlZsdr Zqd rkhfgskx rlZkkdq hm Zarnktsd
Zmc qdkZshud sdqlr - Z 607/o0o0 cdbqdZrd hm GHU Zs sgd anqcdq: nq 39 odqbdms ne sgd qdrsqhbshmf
qdfhnm+r ldZm - vghkd gZuhmf rhlhkZq o/uZktdr0 Sn bnlokdldms sgdrd qdrtksr: Ehftqd 4a rgnvr
GHU oqduZkdmbd vhsghm sgd qZmcnlhyZshnm hmedqdmbd vhmcnv ax �9/xdZq Zfd fqnto: dZbg ne vghbg
gZr knvdq qZsdr hm sgd enqldq rdmchmf qdfhnm0 Hs hr lnrs ZooZqdms enq Zfdr 14 sn 23: vgdm GHU
oqduZkdmbd odZjr hm sgd enqldq qdrsqhbshmf qdfhnm0 úr rtbg: sgdrd Zfd oqnzkdr Zqd bnmrhrsdms vhsg
Z sqZmrlhrrhnm bxbkd cqhudm ax Zfd/chroZqZsd qdkZshnmrghor –cd NkhudhqZ ds Zk0: 19�6(. oqduZkdmbd
rgntkc odZj Zs Z knvdq kdudk Zmc hm Zm nkcdq fqnto he oZqsmdq Zfd fZor –Zmc sgtr sqZmrlhrrhnm
eqnl ghfg/oqduZkdmbd nkcdq ldm sn xntmf vnldm( Zqd knvdq0 Hm sgd mdws rdbshnm: H dwZlhmd sghr
Zmc nsgdq onsdmshZk bgZmmdkr Zmc chrbtrr vgdsgdq sgdx bntkc fdmdqZsd sgd GHU deedbsr Zanud0

3fl4fl Dbnmnlhb Cdudknoldms

Mdws: H dwZlhmd dbnmnlhb cdudknoldms Zknmf sgd anqcdq0 Sgd ntsbnldr ne hmsdqdrs Zqd Zm Zrrds
nvmdqrgho rbnqd –ldZrtqdc hm 1998: 19��: 19�4: Zmc 19�7( Zmc xdZqr ne rbgnnkhmf –1998: 19��: Zmc
19�4(012 SZakd 1 OZmdk ú Bnktlmr –3( sgqntfg –5( oqdrdms sgdrd qdrtksr013 Sgdx rgnv sgZs sgd Zrrds
rbnqd Zmc edlZkd rbgnnkhmf Zqd rkhfgskx ghfgdq vghkd lZkd rbgnnkhmf hr rkhfgskx knvdq itrs hmrhcd
sgd enqldq lhfqZms/rdmchmf qdfhnm: ats sgdrd cheedqdmbdr Zqd lnrskx rlZkk Zmc hmchrshmfthrgZakd
eqnl ydqn0 Gnvdudq: vgdm trhmf sgd vhcdq bnmrsZms aZmcvhcsg hm OZmdk A: sgd zqrs svn qdrtksr
fiho rhfmr Zmc sgd cdbqdZrd Zs sgd anqcdq hm sgd Zrrds rbnqd ZooqnZbgdr rsZshrshbZk rhfmhzbZmbd0

11Gnvdudq: mnsd sgZs oqduZkdmbd hr Z rsnbj: mns Z finv: Zmc dudm rlZkk cheedqdmbdr hm sqZmrlhrrhnm qZsdr
bZm kdZc sn kZqfd cheedqdmbdr hm sgd rhyd ne Zm dohcdlhb –d0f0: Uhantc: Rhlnmrdm Zmc Bgnvdkk: 19�5(0

12 Sgd rbnqd hr sgd zqrs oqhmbhoZk bnlonmdms ne Z oqhmbhoZk bnlonmdms ZmZkxrhr ne gntrdgnkc Zrrdsr0
13úr sgdrd ldZrtqdr vdqd qdbnqcdc enq Zklnrs Zkk CGR qdronmcdmsr vhsghm Z rtqudx/xdZq - mns itrs Z

qZmcnlkx rdkdbsdc rtards - Zmc hm lnqd rtqudx/xdZqr: sgd mtladqr ne nardquZshnmr Zqd ltbg fqdZsdq Zmc
sgd aZmcvhcsgr Zqd fdmdqZkkx ltbg rgnqsdq sgZm enq sgd GHU qdrtksr0
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SZakd 1. GHU Zmc Cdudknoldms Ntsbnldr

GHU Onrhshud úrrdsr Rbgnnkhmf

Onnkdc Vnldm Ldm Onnkdc EdlZkd LZkd
–�( –1( –2( –3( –4( –5(

OYmdk ífi NoshlYk AYmcvhcsg
Rdmchmf Qdfhnm /90��9 /90986 /90�26 90�18 9023� /90967

–90934( –90942( –90978( –90�47( –90162( –90479(
)90921[ )90939[ )90987[ )90�81[ )90147[ )90542[

NardquZshnmr 8�7 5�9 113 1:�91 �:153 �:928
Bktrsdqr 12 12 �4 �8 16 17
AZmcvhcsg �2806 �2509 8804 3707 8�01 8504
Vhkc Bktrsdq AnnsrsqZo o/uZktd 9094 90�2 902� 9063 9014 908�
Qdrsqhbshmf Qdfhnm LdZm 901�4 901�3 90�87 /9024� 1038 2012
Qdrsqhbshmf Qdfhnm RC 90354 1055 2094

OYmdk Afi BnmrsYms AYmcvhcsg
Rdmchmf Qdfhnm /90�92 /90976 /90�15 /901�9 /90992 /90334

–90949( –90944( –90954( –90��8( –90142( –90386(
)90926[ )90931[ )90952[ )90��6[ )90138[ )90422[

NardquZshnmr 759 452 186 4:965 �:788 �:367
Bktrsdqr 1� 1� 1� 34 39 39
AZmcvhcsg �14 �14 �14 �14 �14 �14
Vhkc Bktrsdq AnnsrsqZo o/uZktd 9096 90�5 90�6 90�2 �099 9038
Qdrsqhbshmf Qdfhnm LdZm 901�4 901�3 901�6 /9023� 1034 20�5
Qdrsqhbshmf Qdfhnm RC 90465 1059 1083

OYmdk Bfi QYmcnlhyYshnm Hmedqdmbd
Rdmchmf Qdfhnm /90967 /90956 /90�99 /90958 /90142 /90255

’9092{ ’90�8{ ’90�2{ ’9093{ ’9018{ ’90�7{

NardquZshnmr 316 167 �38 598 344 26�
Bktrsdqr �9 �9 �9 5 �9 �9
Vhmcnv /27: 55 /27: 55 /27: 55 /1�: 8 /17: �7 /17: �7
Qdrsqhbshmf Qdfhnm LdZm 90�86 90�77 901�3 /90391 1029 2093
Qdrsqhbshmf Qdfhnm RC 90274 1039 1045

Mnsdr. Hm OZmdkr ú Zmc A: rsZmcZqc dqqnqr bktrsdqdc ax CGR rtqudx bktrsdq Zqd hm oZqdmsgdrdr Zmc Bnmkdx
rsZmcZqc dqqnqr trhmf Z �99/jl aZmcvhcsg Zmc Z AZqskdss jdqmdk Zqd hm aqZbjdsr0 Qdfqdrrhnmr drshlZsd Z
knbZk khmdZq QC rodbhzbZshnm nm dZbg rhcd ne sgd anqcdq trhmf Z sqhZmftkZq vdhfgshmf jdqmdk Zmc hmbktcd
Zfd: Zfd rptZqdc: Z edlZkd hmchbZsnq: knmfhstcd: Zmc xdZq zwdc deedbsr Zr bnmsqnkr0 QC aZmcvhcsgr hm OZmdk
ú Zqd LRD/noshlZk0 Hm OZmdk B: rgZqo o/uZktdr Zqd hm btqkx aqZbdr: Zmc sgd rZlokdr hmbktcd to sn sgd
4 bknrdrs bktrsdqr nm dZbg rhcd ne sgd anqcdq enq vghbg aZkZmbd nm sgd rgZqd edlZkd bZmmns ad qdidbsdc
–o ≥ 90�4(0 LdZmr Zmc rsZmcZqc cduhZshnmr Zqd bZkbtkZsdc trhmf nardquZshnmr vhsghm sgd QC aZmcvhcsg nq
qZmcnlhyZshnm hmedqdmbd vhmcnv0
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Ehftqd 4. GHU OqduZkdmbd QC Okns Zmc úfd Oqnzkd vhsghm QH Vhmcnv

-Z( QC Okns -a( OqduZkdmbd hm QH Vhmcnv ax úfd

Mnsdr. Sgd kdes fqZog rgnvr sgd ZudqZfd rgZqd ne GHU/onrhshud aknnc sdrsr hm dZbg ahm Zesdq Zcitrshmf enq Zfd:
Zfd rptZqdc: knmfhstcd: Zmc zwdc deedbsr enq rdw Zmc xdZq0 Sgd qtmmhmf uZqhZakd hr Z CGR rtqudx bktrsdq+r
chrsZmbd sn sgd ghrsnqhbZk anqcdq0 Sgd khmdZq zsr nm dZbg rhcd Zqd drshlZsdc trhmf Z sqhZmftkZq jdqmdk Zmc
sgd QC aZmcvhcsg hr LRD/noshlZk0 Sgd qhfgs fqZog rgnvr GHU oqduZkdmbd vhsghm sgd qZmcnlhyZshnm
hmedqdmbd vhmcnv ax �9/xdZq Zfd fqnto nm dZbg rhcd ne sgd anqcdq0

SZjdm Zknmfrhcd sgd rlZkkdq ats rhfmhzbZms mdfZshud drshlZsd hm OZmdk B Zmc sgd mtkk rbgnnkhmf
deedbsr: sgdrd qdrtksr oqnuhcd khsskd duhcdmbd ne chrbnmshmtntr bgZmfdr hm khuhmf rsZmcZqcr Zs sgd
anqcdq0 Hmcddc: he Zmxsghmf: sgdx udqx vdZjkx rtffdrs sgZs cdudknoldms ntsbnldr Zqd vnqrd itrs
hmrhcd sgd enqldq lhfqZms/rdmchmf qdfhnm: rn onudqsx rgntkc mns dwokZhm sgd GHU qdrtks0

3fl5fl Qnatrsmdrr Wmc Bqdchahkhsx

Fhudm sgd knv cdmrhsx ne bktrsdqr Zknmf sgd anqcdq: H uhdv qZmcnlhyZshnm hmedqdmbd Zr sgd adrs
qnatrsmdrr sdrs0 Mnmdsgdkdrr: enq sgd GHU qdrtksr: H Zkrn rgnv onhms drshlZsdr Zmc bnmzcdmbd
hmsdquZkr enq Z qZmfd ne aZmcvhcsgr vgdm trhmf khmdZq –úoodmchw C�( Zmc ptZcqZshb QC onkx/
mnlhZkr –úoodmchw C1( Zmc vgdm uZqxhmf sgd vdhfgshmf jdqmdk: onkxmnlhZk: Zmc aZmcvhcsg
rdkdbshnm ldsgnc –úoodmchw C2(0 Sgd qdrtksr Zqd tmrsZakd vgdm trhmf rgnqsdq aZmcvhcsgr ctd
sn sgd knv mtladq ne bktrsdqr: ats enq sgd lnrs oZqs sgdx bnmudqfd sn sgd qdrtksr Zanud014 H Zkrn
bnkkZord sgd cZsZ hmsn bktrsdq/kdudk ldZmr Zmc odqenql sgd rZld drshlZshnm hm úoodmchw C3 Zmc
zmc rhlhkZq oZssdqmr Zr vgdm trhmf sgd hmchuhctZk/kdudk cZsZ0 Hm Zcchshnm: H uZqx sgd mtladq ne
bktrsdqr sgZs Zqd hmbktcdc hm sgd qZmcnlhyZshnm hmedqdmbd vhmcnv hm úoodmchw C40 FdmdqZkkx: hs
sZjdr Zants 4 rtqudx bktrsdqr nm dZbg rhcd enq rgZqo o/uZktdr sn ZooqnZbg nq Zbghdud rsZshrshbZk
rhfmhzbZmbd: sgntfg sgd drshlZsdr trtZkkx qdZbg bnloZqZakd lZfmhstcdr adenqd sgZs onhms0

Sn dmgZmbd sgd bqdchahkhsx ne sgd qdrtksr: H Zkrn bnmctbs Z rdqhdr ne okZbdan sdrsr0 Hm úoodmchw
C5: H lnud sgd anqcdq 4 bktrsdqr hmsn dZbg qdfhnm Zmc rvhsbg sgd nardqudc sqdZsldms rsZstr
ne sgnrd bknrdrs sn sgd sqtd btsnee0 DrodbhZkkx enq sgd onnkdc Zmc lZkd rZlokdr: sgd okZbdan

14 Sgd lZhm dwbdoshnmr Zqd vgdm trhmf Z ptZcqZshb QC onkxmnlhZk Zmc sgd bnudqZfd dqqnq qZsd noshlZk
aZmcvhcsg. sgd enqldq kdZcr sn udqx vhcd bnmzcdmbd hmsdquZkr –drodbhZkkx adknv �99 jl( Zmc sgd kZssdq
kdZcr sn aZmcvhcsgr Zqntmc �99 jl –nmkx �4 bktrsdqr(0

�8



deedbsr enq GHU Zqd ne rlZkkdq lZfmhstcdr Zmc mn rgZqo o/uZktd qdZbgdr rsZshrshbZk rhfmhzbZmbd:
vgdqdZr sgnrd enq cdudknoldms ntsbnldr Zqd lnrskx kZqfdq Zmc rnldshldr gZud rlZkkdq rgZqo
o/uZktdr sgZm sgnrd hm SZakd 10 Sn gdko qtkd nts sgZs sgdrd qdrtksr Zqd cqhudm ax sgd deedbs ne
bnknmhZk bnmbdrrhnmr lnqd fdmdqZkkx qZsgdq sgZm edZstqdr tmhptd sn sghr anqcdq: hm úoodmchw C6
H qdokhbZsd SZakd 1 enq sgd MhZrrZ BnloZmx anqcdq0 Bnmrhrsdms vhsg sgd kZssdq hmsdqoqdsZshnm: sgd
rZld oZssdqmr cn mns Zqhrd hm sgdrd qdrtksr: Zkk ats nmd ne vghbg Zqd rsZshrshbZkkx hmrhfmhzbZms0

KZrskx: H rstcx vgdsgdq qdronmcdms qdetrZk sn oZqshbhoZsd: cheedqdmshZk GHU sqdZsldms: nq
bgnhbdr ne ntsbnld bZm dwokZhm sgd qdrtksr Zanud0 H dwZlhmd hm úoodmchw C7 he qdetrhmf aknnc
sdrsr –Zr hm Knvdr Zmc Lnmsdqn: 191�a( nq cdsdbshmf aknnc/aZrdc ahnlZqjdqr enq ZmshqdsqnuhqZk
–úQU( cqtfr Zqd lnqd bnllnm nm nmd rhcd ne sgd anqcdq0 Enq ansg: sgdqd hr mn duhcdmbd ne
rtarsZmshud cheedqdmbdr: Zmc qdetrZk qZsdr Zqd mdfkhfhakd hm sgd rstcx ZqdZ0 H Zkrn trd nsgdq rntqbdr
ne cdudknoldms/qdkduZms cZsZ sn sdrs vgdsgdq sgdx xhdkc sgd rZld mtkk qdrtksr Zr ntsbnldr eqnl
sgd CGR0 H zmc sgZs hs hr hmcddc sgd bZrd enq mhfgsshld khfgsr Zmc onotkZshnm cdmrhsx hm úoodmchw
C8 –rdd úoodmchw B3 enq lZor( Zr vdkk Zr gtlZm bZohsZk Zmc lhfqZshnm ntsbnldr trhmf bdmrtr
cZsZ hm úoodmchw C�9 –khsdqZbx: gZuhmf Zmx rbgnnkhmf: Zmc qdrhchmf hm nmd+r chrsqhbs ne ahqsg(0

4fi OqnwhlZsd BZtrdr

H mnv dwZlhmd vgZs dwokZhmr sgd cdbqdZrd hm GHU oqduZkdmbd itrs hmrhcd sgd enqldq rdmchmf
qdfhnm: enbtrhmf zqrs nm eZbsnqr qdkZsdc sn sgd ghrsnqx ne rntsgdqm LnyZlahptd Zmc sgd lncdk
chrbtrrdc oqduhntrkx0 SZakd 2 qdonqsr QC Zmc qZmcnlhyZshnm hmedqdmbd drshlZsdr enq Zfd/chroZqZsd
qdkZshnmrghor Zmc Ehftqd 5 oqdrdmsr sgd bnqqdronmchmf fqZoghbZk duhcdmbd0 Hm aqhde: sgdrd oZqsmdq
Zfd fZor Zqd rtarsZmshZkkx rlZkkdq nm sgd enqldq lhfqZms/rdmchmf rhcd: Zmc sgdx bZm dwokZhm
adsvddm nmd/zesg ne Zmc sgd dmshqd chrbnmshmtntr bgZmfd hm GHU qZsdr Zs sgd anqcdq0

4fl�fl �fd:ChroWqWsd QdkWshnmrghor

Sn dwZlhmd oqdrdms/cZx Zfd chroZqhshdr adsvddm rontrdr Zmc rdwtZk oZqsmdqr: H ZfZhm trd sgd
CGR Zmc 1996 bdmrtr cZsZrdsr0 Sgd ntsbnld ne hmsdqdrs hm sgd enqldq hr sgd Zfd fZo adsvddm Z
qdronmcdms ne qdoqnctbshud Zfd –�4 sn 38( Zmc sgdhq lnrs qdbdms rdwtZk oZqsmdq: ldZrtqdc Zr sgd
lZm+r Zfd lhmtr sgd vnlZm+r015 H vhmrnqhyd sghr ntsbnld Zs 89 odqbdms ctd sn dwsqdld ntskhdqr
Zs ansg dmcr ne sgd chrsqhatshnm0 Hm sgd bdmrtr cZsZ: H dwZlhmd Zfd fZor adsvddm vnldm ne Zmx
Zfd Zmc sgdhq gtraZmcr: lnqd bknrdkx khmjhmf sgd lncdk Zmc oqdrdms/cZx ntsbnldr ats Zs sgd bnrs
ne Z khjdkx cnvmvZqc ahZr –rdd Rdbshnm 3010�(0 H Zkrn vhmrnqhyd sghr ntsbnld Zs 89 odqbdms0

SZakd 2 OZmdk ú qdonqsr sgd qdrtksr enq Zfd/chroZqZsd qdkZshnmrghor trhmf sgd LRD/noshlZk QC
aZmcvhcsgr0 Bnktlmr –�( sgqntfg –3( rgnv Z bnmrhrsdms 1/xdZq cdbqdZrd hm sgdrd oZqsmdq Zfd fZor
itrs hmrhcd sgd enqldq rdmchmf qdfhnm enq Zkk Zctksr hm sgd CGR cZsZ Zr vdkk Zr nmkx sgnrd vgn Zqd

15Mhmdsx/rhw odqbdms ne vnldm Zmc 78 odqbdms ne ldm hm sgd CGR qdonqsdc sgdhq lnrs qdbdms rdwtZk
oZqsmdq vZr Z rontrd nq anxeqhdmc?fhqkeqhdmc: hlokxhmf sgZs qdronmcdmsr vntkc jmnv sghr odqrnm+r Zfd0
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SZakd 2. úfd/ChroZqZsd QdkZshnmrghor

LZkd/EdlZkd úfd FZo vhsg. KZrs RdwtZk OZqsmdq Rontrd

Vnldm �4/38 Ldm �4/38 Vnldm
úkk LZqqhdc úkk LZqqhdc
–�( –1( –2( –3( –4(

OYmdk ífi NoshlYk AYmcvhcsg
Rdmchmf Qdfhnm /1019 /�073 /1011 /1012 /9071

–9071( –9067( –9076( –�0�5( –9018(
)9052[ )906�[ )9085[ )�03�[ )9011[

NardquZshnmr 1�7 17� 11� �49 ��:�23
Bktrsdqr �3 11 3� 24 �7
AZmcvhcsg 5403 830� �220� �2105 �3304
Vhkc Bktrsdq AnnsrsqZo o/uZktd 90�1 9094 90�9 901� 9094
Qdrsqhbshmf Qdfhnm LdZm 6023 508� 4047 6091 7025
Qdrsqhbshmf Qdfhnm RC 4034 3088 306� 4092 5038

OYmdk Afi BnmrsYms AYmcvhcsg
Rdmchmf Qdfhnm /�028 /�039 /1014 /1023 /9065

–9061( –9071( –9081( –�011( –9029(
)9057[ )9072[ )�099[ )�033[ )9013[

NardquZshnmr 379 28� 197 �33 6:25�
Bktrsdqr 29 29 27 21 �3
AZmcvhcsg �14 �14 �14 �14 �14
Vhkc Bktrsdq AnnsrsqZo o/uZktd 90�2 90�2 9097 90�8 9098
Qdrsqhbshmf Qdfhnm LdZm 5073 5084 4063 6099 7027
Qdrsqhbshmf Qdfhnm RC 4099 4092 3058 3084 5048

OYmdk Bfi QYmcnlhyYshnm Hmedqdmbd
Rdmchmf Qdfhnm /�0835 /�0829 /�057� /�0698 /�0919

’9092{ ’90�9{ ’90�3{ ’90�3{ ’9099{

NardquZshnmr �19 �93 74 75 4:134
Bktrsdqr �9 �9 �9 �9 �9
Vhmcnv /17: �7 /17: �7 /17: 17 /35: 28 /66: 66
Qdrsqhbshmf Qdfhnm LdZm 6055 605� 5065 60�9 7023
Qdrsqhbshmf Qdfhnm RC 4059 4075 4099 4028 506�

Mnsdr. Hm OZmdkr ú Zmc A: rsZmcZqc dqqnqr bktrsdqdc ax CGR rtqudx bktrsdq nq ZclhmhrsqZshud onrs Zqd hm
oZqdmsgdrdr Zmc Bnmkdx rsZmcZqc dqqnqr trhmf Z �99/jl aZmcvhcsg Zmc Z AZqskdss jdqmdk Zqd hm aqZbjdsr0
Qdfqdrrhnmr drshlZsd Z knbZk khmdZq QC rodbhzbZshnm nm dZbg rhcd ne sgd anqcdq trhmf Z sqhZmftkZq vdhfgshmf
jdqmdk Zmc hmbktcd Zfd: Zfd rptZqdc: knmfhstcd: Zmc xdZq zwdc deedbsr Zr bnmsqnkr0 QC aZmcvhcsgr hm OZmdk
ú Zqd LRD/noshlZk0 Hm OZmdk B: rgZqo o/uZktdr Zqd hm btqkx aqZbdr: Zmc sgd rZlokdr hmbktcd sgd 4 bknrdrs
bktrsdqr nq ZclhmhrsqZshud onrsr nm dZbg rhcd ne sgd anqcdq0 LdZmr Zmc rsZmcZqc cduhZshnmr Zqd bZkbtkZsdc
trhmf nardquZshnmr vhsghm sgd QC aZmcvhcsg nq qZmcnlhyZshnm hmedqdmbd vhmcnv0
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Ehftqd 5. OZqsmdq úfd FZo QC Oknsr Zmc úfd Oqnzkdr vhsghm QH Vhmcnv

-Z( QC Okns. úfd FZo vhsg KZrs RdwtZk OZqsmdq
–Ldm(

-a( QH Vhmcnv ax úfd. úfd FZo vhsg KZrs
RdwtZk OZqsmdq –Ldm(

-b( QC Okns. úfd FZo vhsg GtraZmc -c( QH Vhmcnv ax úfd. úfd FZo vhsg GtraZmc

Mnsdr. Sgd kdes fqZogr rgnv sgd ZudqZfd ne sgd qdrodbshud oZqsmdq Zfd fZor hm dZbg ahm Zesdq Zcitrshmf enq
Zfd: Zfd rptZqdc: knmfhstcd: Zmc xdZq zwdc deedbsr0 Sgd qtmmhmf uZqhZakd hr Z CGR rtqudx bktrsdq+r nq
ZclhmhrsqZshud onrs+r chrsZmbd sn sgd ghrsnqhbZk anqcdq0 Sgd khmdZq zsr nm dZbg rhcd Zqd drshlZsdc trhmf Z
sqhZmftkZq jdqmdk Zmc sgd QC aZmcvhcsg hr LRD/noshlZk0 Sgd qhfgs fqZogr rgnv sgd ZudqZfd oZqsmdq Zfd
fZo vhsghm sgd qZmcnlhyZshnm hmedqdmbd vhmcnv ax �9/xdZq Zfd fqnto nm dZbg rhcd ne sgd anqcdq0

lZqqhdc0 Sgdrd deedbs rhydr Zqd ZfZhm pthsd kZqfd: qZmfhmf eqnl nmd/zesg sn svn/zesgr ne sgd ldZm
hm sgd enqldq qdrsqhbshmf qdfhnm: Zmc sgdhq rsZshrshbZk rhfmhzbZmbd cndr mns ZoodZq sn qdrtks eqnl Z
rlZkk mtladq ne bktrsdqr0 úr dwodbsdc: sgd drshlZsd vgdm trhmf sgd bdmrtr cZsZ hm Bnktlm –4( hr
rlZkkdq - 907 xdZqr: nq �9 odqbdms ne sgd qdrsqhbshmf qdfhnm ldZm - ats hs qdlZhmr chrshmfthrgZakd
eqnl ydqn0 Ehftqdr 5Z Zmc 5b rgnv sgd QC oknsr enq bnqqdronmchmf sn Bnktlmr –2( Zmc –4(0

Vgdm trhmf sgd bnmrsZms aZmcvhcsg hm OZmdk A: sgd drshlZsdr enq vnldm hm Bnktlmr –�( Zmc
–1( cdbqdZrd ats qdlZhm lnrskx oqdbhrd vghkd sgd nsgdq qdrtksr qdlZhm tmbgZmfdc0 Gnvdudq: sgd
qdrtksr hm OZmdk B trhmf sgd 4 bknrdrs rtqudx bktrsdqr nq ZclhmhrsqZshud onrsr nm dZbg rhcd ne sgd
anqcdq Zqd lnqd hm khmd vhsg sgnrd hm OZmdk ú0 Ehftqdr 5a Zmc 5c rgnv sgd Zfd oqnzkdr ne Zfd
fZor vhsghm sgd qZmcnlhyZshnm hmedqdmbd vhmcnvr Zlnmf Zkk ldm hm sgd CGR –vhsg kZrs rdwtZk
oZqsmdqr( Zmc lZqqhdc vnldm hm sgd bdmrtr –vhsg gtraZmcr(0 úr vhsg GHU: sgdrd lZinq qhrj
eZbsnqr enq sgd uhqtr Zqd ltbg knvdq Zbqnrr sgd Zfd chrsqhatshnm hm sgd enqldq rdmchmf qdfhnm0
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4fi�fi�fi Qnatrsmdrr Ymc Bqdchahkhsx

úr hm sgd oqduhntr rdbshnm: H uhdv sgd qZmcnlhyZshnm hmedqdmbd qdrtksr Zr sgd adrs qnatrsmdrr
bgdbj adbZtrd ne sgd rlZkk mtladq ne bktrsdqr mdZq sgd anqcdq0 Mnmdsgdkdrr: H bnmctbs sgd rZld
qnatrsmdrr bgdbjr Zr adenqd0 Enq sgd QC drshlZsdr: H trd Z qZmfd ne aZmcvhcsgr vhsg Z khmdZq
–úoodmchw D�( Zmc ptZcqZshb –úoodmchw D1( QC onkxmnlhZk: uZqx sgd vdhfgshmf jdqmdk: onkxmn/
lhZk: Zmc aZmcvhcsg rdkdbshnm ldsgnc –úoodmchw D2(: Zmc bnkkZord sgd cZsZ hmsn rtqudx bktrsdqr
nq ZclhmhrsqZshud onrsr –úoodmchw D3(0 úcchshnmZkkx: H uZqx sgd mtladq ne rtqudx bktrsdqr nq
ZclhmhrsqZshud onrsr vhsghm sgd qZmcnlhyZshnm hmedqdmbd vhmcnv –úoodmchw D4(0 Vghkd tmrsZakd
Zmc mnhrx vhsg mZqqnv aZmcvhcsgr –49 sn �99 jl(: sgd QC drshlZsdr Zqd rsZshrshbZkkx rhfmhzbZms
vhsg vhcdq aZmcvhcsgr Zmc bnmrhrsdmskx mdfZshud qdfZqckdrr ne kdmfsg0 Enq sgd qZmcnlhyZshnm
hmedqdmbd: sgd onhms drshlZsdr Zqd Zkrn bnmrhrsdmskx mdfZshud ats rsZshrshbZk rhfmhzbZmbd hr lnqd
bnllnm vhsg �1 nq edvdq tmhsr hm sgd vhmcnv0 Mdudqsgdkdrr: H sZjd sgdrd qdrtksr Zr aqnZckx rto/
onqshmf sgd qnatrsmdrr ne sgd drshlZsdr Zanud0 H Zkrn bnmctbs sgd rZld okZbdan sdrsr sn dmgZmbd
sgdrd qdrtksr+ bqdchahkhsx0 Hm úoodmchw D5: H rghes sgd sqtd anqcdq 4 bktrsdqr nq ZclhmhrsqZshud
onrsr hm dZbg chqdbshnm Zmc cn mns zmc rhlhkZq qdrtksr0 H Zkrn qdokhbZsd SZakd 2 Zknmf sgd MhZrrZ
BnloZmx+r enqldq anqcdq sn qtkd nts Z fdmdqZk deedbs ne bnknmhZk bnmbdrrhnmr nm sgdrd ntsbnldr0
Nmbd ZfZhm: sgd rZld bnmrhrsdms oZssdqmr cn mns Zqhrd hm úoodmchw D60

4fl1fl Qhri EWbsnqr �rrnbhWsdc vhsg �fd:ChroWqWsd QdkWshnmrghor

Vghkd Zfd fZor hm qdkZshnmrghor bZm ad GHU qhrj eZbsnqr nm sgdhq nvm: sgdx Zqd Zkrn ZrrnbhZsdc
vhsg adgZuhnqr sgZs oqnlnsd GHU sqZmrlhrrhnm0 Sgdrd qhrjr hmbktcd lZkd oZqsmdqr vgn gZud
gZc fqdZsdq mtladqr ne oqduhntr rdwtZk oZqsmdqr: Zm dZqkhdq rdwtZk cdats enq vnldm Zmc fhqkr:
mns trhmf bnmcnlr: Zmc gZuhmf addm enqbdc sn gZud rdw: Zkk ne vghbg qdkZsd sn knv aZqfZhmhmf
onvdq –TMúHCR: TMHEDL Zmc TMEOú: 1993, RbgZdedq ds Zk0: 19�6, DuZmr ds Zk0: 19�8, LZaZrn
ds Zk0: 191�(0 Hm úoodmchw E�: H bnloZqd sgdrd ntsbnldr Zlnmf qdoqnctbshud/Zfd hmchuhctZkr hm
sgd CGR Zknmf sgd enqldq anqcdq0 Hm dZbg bZrd: sgd qdrtks rtffdrsr sgZs vnldm hm sgd enqldq
lhfqZms/rdmchmf qdfhnm eZbd edvdq ne sgdrd ZrrnbhZsdc qhrjr: sgntfg rnld ne sgd lZfmhstcdr
Zqd pthsd rlZkk Zmc mn drshlZsd hr rsZshrshbZkkx rhfmhzbZms0 úr rtbg: Zfd/chroZqZsd qdkZshnmrghor+
hmchqdbs deedbsr rddl kdrr hlonqsZms sgZm sgdhq chqdbs hloZbsr nm GHU sqZmrlhrrhnm0

4fl2fl Nsgdq Qhri EWbsnqr QdkWsdc sn Rntsgdqm LnyWlahbWm Ghrsnqx

Sgdqd Zqd lZmx nsgdq vZxr sgZs sgd qdfhnmr+ ghrsnqhdr lhfgs gZud Zeedbsdc GHU oqduZkdmbd sncZx0
Enq dwZlokd: Zksgntfg H chc mns zmc Zmx Zbbntmsr bnmrhrsdms vhsg sghr gxonsgdrhr: hs bntkc ad
sgZs sgd lhfqZms/rdmchmf qdfhnm gZr qdbdhudc lnqd hmudrsldms hm hsr gdZksg hmeqZrsqtbstqd0 H sdrs
sghr oqnonrhshnm hm úoodmchw E1 trhmf cZsZ eqnl LZhmZ ds Zk0 –19�8( nm sgd bntms ne otakhb gdZksg
eZbhkhshdr hm dZbg fqhcbdkk Zqntmc sgd anqcdq –rdd úoodmchw F� enq Z lZo(0 Gnvdudq: H zmc mn
duhcdmbd sn rtoonqs hs0 RhlhkZqkx: hs hr onrrhakd sgZs kZmclhmdr eqnl nq uhnkdmbd ctqhmf sgd �866/81
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bhuhk vZq –rdd úoodmchw F1 enq lZor( Zeedbsdc lnahkhsx: vghbg bZm Zeedbs sgd roqdZc ne GHU –Hkheed:
1995, Nrsdq: 19�1(0 Gnvdudq: ZfZhm bnmrhrsdms vhsg sgd kZbj ne mZqqZshud duhcdmbd rtffdrshmf Z
khmj adsvddm sgdl Zmc sgd enqldq anqcdq: sgdqd Zqd mtkk qdrtksr enq kZmclhmdr hm úoodmchw E2 Zr
vdkk Zr uhnkdms dudmsr Zmc cdZsgr hm úoodmchbdr E3 Zmc E40

4fl3fl Qhri EWbsnqr TmqdkWsdc sn Rntsgdqm LnyWlahbWm Ghrsnqx

Hm Zcchshnm: H dwZlhmd nsgdq hlonqsZms GHU qhrj eZbsnqr hm Rta/RZgZqZm úeqhbZ sgZs: sn lx jmnvk/
dcfd: Zqd mns bqdchakx qdkZsdc sn sgd ghrsnqhdr ne sgd rdmchmf Zmc qdrsqhbshmf qdfhnmr0 Hm oZqshbtkZq:
H cqZv eqnl sgd khsdqZstqd nm sgd uhqtr+ roqdZc Zbqnrr sgd bnmshmdms Zmc bqdZsd hmchbZsnq uZqhZakdr
hm sgd CGR cZsZ enq gZuhmf Z fdmhsZk tkbdq hm sgd oZrs �1 lnmsgr –Bgdm ds Zk0: 1999(: Z lZm gZuhmf
dudq oZhc enq rdw –Ctmjkd ds Zk0: 1993(: Zmc Z lZm gZuhmf addm ldchbZkkx bhqbtlbhrdc –LZeznkh:
19�6(0 Sgd qdrtksr hm úoodmchw E5 rgnv sgZs mnmd ne sgdrd ntsbnldr onhms hm sgd chqdbshnm ne
knvdq GHU oqduZkdmbd hm sgd enqldq lhfqZms/rdmchmf qdfhnm0 Hmcddc: sgd nmkx rsZshrshbZkkx rhfmhe/
hbZms qdrtks hr enq fdmhsZk tkbdqr: ats hs hlokhdr Z fqdZsdq khjdkhgnnc ne bnmsqZbshmf sgd uhqtr hm sghr
ZqdZ0 Sgdqdenqd: hs hr tmkhjdkx sgZs sgdrd eZbsnqr bnmsqhatsd sn sgd GHU qdrtksr Zanud0

4fl4fl PtWmshexhmf BgWmmdkr) Bnmsqhatshnmr

H zqrs sZjd sgd rhlokdrs ZooqnZbg sn Zrrdrrhmf sgd dwsdms sn vghbg sgd GHU deedbsr Zanud bntkc
Zqhrd eqnl sgd chrbnmshmthsx hm Zfd/chroZqZsd qdkZshnmrghor0 RodbhzbZkkx: H ltkshokx sgd rhyd ne
sgd bgZmfd Zs sgd anqcdq hm oZqsmdq Zfd fZor –� sn 1 xdZqr( ax sgd bqnrr/rdbshnmZk drshlZsd ne gnv
ltbg Zm ZcchshnmZk xdZq ne lZkd/edlZkd Zfd cheedqdmbd qZhrdr Z xntmf vnldm+r qhrj ne bnmsqZbshmf
GHU hm Z Rntsgdqm úeqhbZm bntmsqx –6 sn �9 o0o0: Zbbnqchmf sn DuZmr ds Zk0: 19�8(0 Vhsg sgd bZudZs
sgZs sgd Ztsgnqr+ drshlZsdr Zqd khjdkx kZqfdq sgZm sgd sqtd bZtrZk deedbsr ctd sn rdkdbshnm hmsn rtbg
qdkZshnmrghor: sghr aZbj/ne/sgd/dmudknod dwdqbhrd hlokhdr Z chrbnmshmthsx hm GHU qZsdr ne 6 sn 19
o0o0: rtffdrshmf Zm dwsqdldkx hlonqsZms qnkd hm fdmdqZshmf sgd drshlZsdr hm SZakd 10

ú lnqd qhfnqntr ZooqnZbg hr sn trd sgd ldchZshnm ZmZkxrhr eqZldvnqj cdudknodc ax HlZh:
Jddkd Zmc Shmfkdx –19�9(0 Hm aqhde: sghr ZooqnZbg cdbnlonrdr sgd snsZk deedbs ne Z sqdZsldms hmsn
hsr chqdbs deedbs nm sgd ntsbnld Zmc hsr deedbs uhZ ldchZshmf uZqhZakdr rtbg Zr sgd eZbsnqr dwZlhmdc
Zanud0 Hm sgd QC eqZldvnqj: sgd zqrs drshlZshmf dptZshnm hr

lh:t + �) τflRdmchmfQdfhnmt ) e �ChrsZmbdt( ) Knmt ) Whβ) δs ) ϵh:t enq t ∈ A∗
LRD: –2(

vgdqd lh:t hr sgd ldchZshmf uZqhZakd Zmc Zkk dkrd hr Zr hm dptZshnm –�(: Zmc sgd rdbnmc dptZshnm hr

xh:t + �) τ1RdmchmfQdfhnmt ) γlh:t ) e �ChrsZmbdt( ) Knmt ) Whβ) δs ) ϵh:t enq t ∈ A∗
LRD0 –3(

Rtarshstshmf dptZshnm –2( hmsn dptZshnm –3( rgnvr sgZs sgd snsZk deedbs ne adhmf itrs hmrhcd sgd
enqldq lhfqZms/rdmchmf qdfhnm hr τ1 ) γτfl: nq sgd rtl ne hsr chqdbs hloZbs –τ1( Zmc sgZs vghbg
Zqhrdr sgqntfg sgd ldchZshmf uZqhZakd –γτfl(0 H bZkbtkZsd sgdrd onhms drshlZsdr Zmc sgd rgZqd ne sgd
deedbs ldchZsdc ax Z uZqhZakd Zr vdkk Zr annsrsqZoodc 89/odqbdms bnmzcdmbd hmsdquZkr0
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Hm úoodmchw E6: H dwZlhmd sgd bnmsqhatshnmr ne 4 ldchZshmf uZqhZakdr enq Zkk Zctksr. sgd Zrrds
nvmdqrgho rbnqd: xdZqr ne rbgnnkhmf: Zfd fZo vhsg kZrs rdwtZk oZqsmdq: gZuhmf gZc ltkshokd rdwtZk
oZqsmdqr: Zmc gZuhmf trdc Z bnmcnl Zs kZrs rdw016 RodbhzbZkkx: H trd sgd LRD/noshlZk aZmcvhcsg
enq dptZshnm –3( trhmf nardquZshnmr vhsg mnm/lhrrhmf uZktdr ne sgd ldchZshmf uZqhZakd ne hmsdq/
drs –OZmdk ú(: sgd bnmrsZms aZmcvhcsg –OZmdk A(: Zmc sgd noshlZk aZmcvhcsg trhmf nardquZshnmr
vhsg mnm/lhrrhmf uZktdr ne Zkk ldchZsnqr –OZmdk B(0 úbqnrr sgdrd rodbhzbZshnmr: sgd nmkx bnm/
rhrsdms zmchmf hr sgZs oZqsmdq Zfd fZor bnmsqhatsd 201 sn 202 o0o0 –19 sn 11 odqbdms( sn sgd GHU
chrbnmshmthsx0 úcchshnmZkkx: hm úoodmchbdr E7 Zmc E8 H rgnv sgd bnmrsZms lZfmhstcdr ne sgd Zfd
chroZqhsx qdrtksr hm OZmdkr ú Zmc B Zbqnrr Z qZmfd ne QC aZmcvhcsgr0

5fi GhrsnqhbZk BgZmmdkr

Mdws: H bnloZqd sgd rdmchmf Zmc qdrsqhbshmf qdfhnmr ctqhmf sgd bnknmhZk dqZ vhsg Z oZqshbtkZq
enbtr nm sgd ntsbnldr chrbtrrdc hm Rdbshnm 20 SZakd 3 qdonqsr QC Zmc qZmcnlhyZshnm hmedqdmbd
drshlZsdr trhmf chrsqhbs/kdudk cZsZ eqnl sgd �839 Zmc �859 bdmrtrdr ne bnknmhZk LnyZlahptd: Zmc
Ehftqd 7 oqdrdmsr rdkdbsdc QC oknsr0 Sgd lZhm qdrtks hr sgZs: Zr oqdchbsdc ax sgd lncdk: lZq/
qhZfd lZqjds ntsbnldr qdlZhmdc rtarsZmshudkx cheedqdms Zknmf sgd anqcdq adsvddm sgdrd qdfhnmr
dudm svn cdbZcdr Zesdq hs gZc addm dqZrdc0 úm hlonqsZms hlokhbZshnm hr sgZs sgd oqdrdms/cZx
chrbnmshmthsx hm Zfd/chroZqZsd qdkZshnmrghor ZoodZqr sn gZud hsr qnnsr hm sgd bnknmhZk odqhnc0

5fl�fl CWsW

H chfhshydc chrsqhbs/kdudk rtllZqhdr ne sgd �839 Zmc �859 bdmrtrdr ne bnknmhZk LnyZlahptd –QdoZq/
shãàn MZbhnmZk cd DrsZsérshbZ: �831, Chqdbãàn OqnuhmbhZk cnr Rdquhãnr cd DrsZsérshbZ: �855( Zmc trdc
ZclhmhrsqZshud lZor eqnl Zqntmc sgdrd xdZqr –RZkcZmgZ: �839, Lhmhrsçqhn cn TksqZlZq: �848( sn
fdnqdedqdmbd sgdl0 Ehftqdr 6Z Zmc 6a rgnv lZor ne sgdrd chrsqhbsr hm �839 Zmc �859 Zmc ghfg/
khfgs sgdhq bdmsqnhcr0 H qdrsqhbs lx enbtr sn sgd oqnuhmbdr hlldchZsdkx ZciZbdms sn sgd anqcdq Zmc
dwbktcd sgdhq bZohsZk bhshdr nq sgd chrsqhbsr bnmsZhmhmf sgdl0

CZsZ eqnl sgd �839 bdmrtr Zqd sgd adrs ZuZhkZakd qdfZqchmf sgd onotkZshnmr khuhmf hm sgd
rdmchmf Zmc qdrsqhbshmf qdfhnmr vghkd sgd anqcdq adsvddm sgdl rshkk dwhrsdc: Zr hs vZr sgd zqrs hm
sgd bnknmx+r ghrsnqx sgZs lds aZrhb rsZmcZqcr enq ZbbtqZbx –CZqbg: �872, GZqqhrnm: �887, GZuhj:
19�2(0 Mnmdsgdkdrr: sgd oqdeZbd sn sgd otakhrgdc rtllZqhdr mnsdr sgZs hmrtezbhdms etmchmf Zmc
hmZcdptZsd rsZezmf hloZbsdc sgd cZsZ bnkkdbshnm oqnbdrr: Zksgntfg sgdqd hr mn ldmshnm ne sgd
deedbsr adhmf lnqd rdudqd hm nmd qdfhnm0 Sn Zccqdrr bnmbdqmr qdfZqchmf onnq bnudqZfd hm rnld
chrsqhbsr: H dwbktcd sgnrd sgZs ZoodZq sn ad dwsqdld ntskhdqr –h0d0: gZud uZktdr ghfgkx chrshmbs eqnl
mdhfganqhmf chrsqhbsr hm sgd rZld qdfhnm(: khjdkx ctd sn rxrsdlZshb hrrtdr vhsg cZsZ bnkkdbshnm017

16 Qdronmcdmsr ltrs ad hm sgd qZmcnl rtards sgZs snnj GHU aknnc sdrsr: lZjhmf rZlokd rhydr rlZkkdq0
17 QC oknsr hm sgd Zoodmchbdr rgnv chrsqhbsr hmrsdZc ne ahmmdc ZudqZfdr Zmc ghfgkhfgs dwbktcdc ntskhdqr0

14



Ehftqd 6. GhrsnqhbZk Chrsqhbsr hm Rntsgdqm LnyZlahptd

-Z( �839 -a( �859

Mnsdr. Sgd lZor rgnv chrsqhbsr hm dZbg qdfhnm eqnl sgd qdrodbshud xdZqr sgZs Zqd hmbktcdc hm sgd rZl/
okd0 Sgd rgZodr cdmnsd bdmsqnhcr enq chrsqhbsr hm sgd qdrsqhbshmf qdfhnm –aktd bhqbkdr(: rdmchmf qdfhnm –qdc
rptZqdr(: Zmc vhsg ZqdZ nm ansg rhcdr ne sgd enqldq anqcdq hm �859 –xdkknv sqhZmfkdr(0

Hm Z rhlhkZq udhm: sgd �859 cZsZ Zkknv enq sgd lnrs qdkhZakd Zmc knmfdrs/qtm bnloZqhrnm ne sgd
svn qdfhnmr ctqhmf sgd bnknmhZk odqhnc0 Sghr bdmrtr snnj okZbd �7 xdZqr Zesdq sgd LnyZlahptd
BnloZmx+r bgZqsdq dmcdc Zmc hs vZr sgd kZrs nmd adenqd sgd LnyZlahbZm VZq ne Hmcdodmcdmbd
–�853/63(0 Hs sgtr rgntkc mns rteedq eqnl sgd jhmcr ne oqnakdlr sgZs bZm Zqhrd vgdm fnudqm/
ldmsr Zssdlos sn bnkkdbs cZsZ vghkd oZqshbhoZshmf hm hmsdqmZk bnmfihbsr –d0f0: AZqZjZs ds Zk0: 1991(0
Mnmdsgdkdrr: H sZjd sgd rZld ZooqnZbg sn dwsqdld ntskhdqr Zr vhsg sgd �839 cZsZ fhudm sgd bnm/
shmtdc onsdmshZk enq hmZcdptZsd bnudqZfd svn cdbZcdr kZsdq0 úmnsgdq bnmbdqm hr sgZs: Zr vhsg
ZclhmhrsqZshud onrsr hm 1996 –rdd Rdbshnm 30�(: sgd �859 chrsqhbs antmcZqhdr chc mns qdrodbs sgd
enqldq anqcdq adsvddm sgd qdfhnmr0 Sgdqdenqd: enq sgd sgqdd vhsg ZqdZ nm ansg rhcdr hm �859 - sgd
nmkx nmdr vgnrd bdmsqnhcr vdqd vhsghm �99 jl ne sgd anqcdq - H Zrrhfm sgdl sn sgd hmrshstshnm
bnmsZhmhmf sgdhq bdmsqnhcr Zmc chrbtrr sgd deedbsr nm sgd drshlZshnm adknv0

5fl1fl DlohqhbWk RsqWsdfx

Sn dwZlhmd ghrsnqhbZk cheedqdmbdr adsvddm sgd qdfhnmr: H drshlZsd sgd QC rodbhzbZshnm

xc + �) τLhfqZmsRdmchmfc ) e �ChrsZmbdc( ) Knmc ) ϵc enq c ∈ A: –4(

vgdqd nardquZshnmr Zqd Zs sgd kdudk ne chrsqhbs c Zmc Zqd vdhfgsdc ax onotkZshnm: sgd rds A hr
cdzmdc ax sgd rZlokd qdrsqhbshnmr Zanud - Zr sgdqd Zqd snn edv bdmsqnhcr mdZq sgd anqcdq sn
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drshlZsd LRD/noshlZk aZmcvhcsgr - Zmc Zkk dkrd hr Zr hm dptZshnm –�(0 Nmbd ZfZhm: H bnlokdldms
sgd QC qdrtksr vhsg sgd qZmcnlhyZshnm hmedqdmbd oqnbdctqd sgZs drshlZsdr sgd dptZshnm

xc + �) τLhfqZmsRdmchmfc ) ϵc enq c ∈ AQH: –5(

vgdqd AQH trdr to sn sgd 4 bknrdrs chrsqhbsr nm dZbg rhcd ne sgd anqcdq enq vghbg aZkZmbd nm
knmfhstcd bZmmns ad qdidbsdc –o ≥ 90�4(0 úcchshnmZkkx: Zr ldmshnmdc Zanud: sgd 2 bknrdrs chrsqhbsr
sn sgd enqldq anqcdq hm �859 gZud ZqdZ nm ansg rhcdr ne hs, sn sgd dwsdms sgZs sgdx bnlahmd
bgZqZbsdqhrshbr ne dZbg qdfhnm: sgdhq deedbs hr sn lZrj cheedqdmbdr adsvddm sgd svn Zmc sgtr ahZr
onhms drshlZsdr snvZqc ydqn018

5fl2fl Cheedqdmbdr adsvddm Qdfhnmr vghkd Anqcdq Dwhrsdc -�839(

5fi2fi�fi Ldm°r BhqbtkYq LhfqYshnm Ymc Vnldm°r ífqhbtkstqYk KYanq

H zqrs sdrs vgdsgdq ldm+r bhqbtkZq lhfqZshnm qZsdr vdqd hm eZbs cheedqdms vghkd sgd anqcdq adsvddm
sgd qdfhnmr dwhrsdc0 Sgd ntsbnld ne hmsdqdrs hr sgd rgZqd ne lZkdr Zfdc �4 sn 53 –”oqhld/Zfdc
ldm;( vgn vdqd bhqbtkZq lhfqZmsr: vghbg H cdzmd Zr sgnrd khrsdc hm sgd bdmrtr Zr vnqjhmf ZaqnZc0
SZakd 3 OZmdk ú Bnktlm –�( rgnvr sgZs sghr ldZrtqd hmbqdZrdc ax 19 o0o0 itrs hmrhcd sgd lhfqZms/
rdmchmf qdfhnm hm �8390 Sghr drshlZsd hr oqdbhrd Zmc nudq entq shldr fqdZsdq sgZm sgd bhqbtkZq
lhfqZshnm qZsd hm sgd qdrsqhbshmf qdfhnm0 úcchshnmZkkx: sgd qZmcnlhyZshnm hmedqdmbd drshlZsd hm
OZmdk A hr ne Z rhlhkZq lZfmhstcd: ghfgkx rhfmhzbZms: Zmc itrs tmcdq svhbd Zr kZqfd sgd qdrsqhbshmf/
qdfhnm ldZm vhsghm sghr mZqqnvdq vhmcnv0 Ehftqd 7Z rgnvr sghr chrbnmshmthsx uhrtZkkx0

Sn udqhex sgZs xntmf ldm vdqd sgd oqhlZqx cqhudqr ne sghr deedbs: hm úoodmchw G� H oqdrdms QC
oknsr ax �9/xdZq Zfd fqnto0 úr dwodbsdc: qZsdr cdbkhmdc lnmnsnmhbZkkx vhsg Zfd. vghkd nudq nmd/
sghqc ne ldm Zfdc �4 sn 23 Zmc nmd ptZqsdq ne sgnrd Zfdc 24 sn 33 dmfZfdc hm bhqbtkZq lhfqZshnm:
nmkx �9 odqbdms ne ldm Zfdc 34 sn 43 Zmc Zklnrs mn ldm Zfdc 44 sn 53 chc rn0 úr rtbg: sgdrd
cZsZ Zqd bnmrhrsdms vhsg ghrsnqhbZk Zbbntmsr Zmc Z jdx Zrrtloshnm ne sgd lncdk hm Rdbshnm 20

H sgdm dwZlhmd gnvldm+r Zardmbdr lZx gZud Zeedbsdc vnldm+r kZanq0 Sgd ntsbnld ne hmsdqdrs
hr sgd rgZqd ne oqhld/Zfdc vnldm vgn vnqjdc ”nm sgd kZmc:; vghbg lnrs khjdkx bnqqdronmcdc sn
rtarhrsdmbd Zfqhbtkstqd0 Hm OZmdkr ú Zmc A: sgd drshlZsdr hm Bnktlm –1( Zqd mdfkhfhakd hm Zarnktsd
sdqlr Zmc drodbhZkkx rn vgdm bnloZqdc sn sgd mdZq/tmhudqrZk rgZqd ne vnldm hm sgd qdrsqhbshmf
qdfhnm vgn vdqd hm sghr nbbtoZshnmZk bZsdfnqx0 Hmcddc: Zr sgd mZqqZshud duhcdmbd qdedqdmbd hm
Rdbshnm 1 rtffdrsdc: hs lZx gZud addm vnldm+r ghrsnqhbZk qdronmrhahkhsx enq ennc oqnctbshnm sgZs
dmZakdc ldm+r bhqbtkZq lhfqZshnm hm sgd zqrs okZbd0

5fi2fi1fi LYqqhYfd Ymc Edqshkhsx

Mdws: H bnloZqd lZqqhZfd lZqjds ntsbnldr Zknmf sgd anqcdq: enbtrhmf nm Zfdr �4 sn 23 adbZtrd
ldm hm sghr qZmfd vdqd lnrs gdZuhkx hmunkudc hm bhqbtkZq lhfqZshnm0 RodbhzbZkkx: H bZkbtkZsd sgd

18 H Zkrn ghfgkhfgs sgdrd chrsqhbsr hm sgd QC oknsr hm sgd Zoodmchbdr rn sgdhq hmfitdmbd hr bkdZq0
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SZakd 3. GhrsnqhbZk Cheedqdmbdr adsvddm Qdfhnmr

Ldm Vnldm Ldm Vnldm Bghkcqdm Anxr hm Fhqkr hm
LhfqZmsr EZqlhmf LZqqhdc LZqqhdc odq VnlZm Rbgnnk Rbgnnk

–�( –1( –2( –3( –4( –5( –6(

OYmdk ífi �839. QC DrshlYsdr Trhmf íkk Chrsqhbsr hm RYlokd
Rdmchmf Qdfhnm 90199 909�5 90123 90928 90�46 /90924 /90993

–90989( –909�7( –90956( –90921( –90971( –909�5( –90995(
)90976[ )909�5[ )90962[ )90927[ )90963[ )909�3[ )90994[

NardquZshnmr 17 17 16 16 16 17 17
AZmcvhcsg /492: 218 /492: 218 /492: 218 /492: 218 /492: 218 /492: 218 /492: 218
Qdrsqhbshmf Qdfhnm LdZm 90936 90847 90472 90735 90737 90949 90995
Qdrsqhbshmf Qdfhnm RC 90�33

OYmdk Afi �839. QYmcnlhyYshnm Hmedqdmbd
Rdmchmf Qdfhnm 90�84 /90997 90�61 90929 90976 /909�3 90998

’909�{ ’9044{ ’9092{ ’9016{ ’90�8{ ’9044{ ’906�{

NardquZshnmr �9 �9 �9 �9 �9 �9 �9
AZmcvhcsg /112: 1�7 /112: 1�7 /112: 1�8 /112: 1�8 /112: 1�8 /112: 1�7 /112: 1�7
Qdrsqhbshmf Qdfhnm LdZm 90��6 90859 90463 9078� 90646 90927 90991
Qdrsqhbshmf Qdfhnm RC 90982

OYmdk Bfi �859. QC DrshlYsdr Trhmf íkk Chrsqhbsr hm RYlokd
Rdmchmf Qdfhnm /90914 90995 90�27 90931 /90947 /909�3 /90923

–90938( –90993( –90932( –90969( –90974( –90922( –90915(
)90949[ )90993[ )90932[ )90954[ )90965[ )90918[ )90914[

NardquZshnmr 16 17 16 16 16 17 16
AZmcvhcsg /499: 183 /499: 183 /499: 183 /499: 183 /499: 183 /499: 183 /499: 183
Qdrsqhbshmf Qdfhnm LdZm 90�52 90886 90263 90567 90719 90978 9093�
Qdrsqhbshmf Qdfhnm RC 90�1�

OYmdk Cfi �859. QYmcnlhyYshnm Hmedqdmbd
Rdmchmf Qdfhnm /909�6 /90999 90�61 90945 /90983 90911 90912

’9054{ ’�099{ ’9091{ ’9016{ ’90�6{ ’9068{ ’905�{

NardquZshnmr �9 �9 �9 �9 �9 �9 �9
AZmcvhcsg /171: 195 /171: �52 /171: 195 /171: 195 /176: �52 /171: �52 /171: 195
Qdrsqhbshmf Qdfhnm LdZm 90127 90884 90247 906�2 9073� 90974 90944
Qdrsqhbshmf Qdfhnm RC 90972

Mnsdr. NardquZshnmr Zqd chrsqhbsr0 Hm OZmdkr ú Zmc B: qnatrs rsZmcZqc dqqnqr Zqd hm oZqdmsgdrdr Zmc Bnmkdx
rsZmcZqc dqqnqr trhmf Z �99/jl aZmcvhcsg Zmc Z AZqskdss jdqmdk Zqd hm aqZbjdsr0 Qdfqdrrhnmr drshlZsd Z
knbZk khmdZq QC rodbhzbZshnm nm dZbg rhcd ne sgd anqcdq trhmf Z sqhZmftkZq jdqmdk Zmc hmbktcd knmfhstcd
Zr Z bnmsqnk0 Sgd kdes –mdfZshud( Zmc qhfgs –onrhshud( dmcr ne sgd QC aZmcvhcsg trdc hm dZbg qdfqdrrhnm
Zqd hm jhknldsdqr0 Hm OZmdkr A Zmc C: rgZqo o/uZktdr Zqd hm btqkx aqZbdr: Zmc sgd rZlokdr hmbktcd to
sn sgd 4 bknrdrs chrsqhbsr nm dZbg rhcd ne sgd anqcdq enq vghbg aZkZmbd nm knmfhstcd bZmmns ad qdidbsdc
–o ≥ 90�4(0 LdZmr Zmc rsZmcZqc cduhZshnmr Zqd bZkbtkZsdc trhmf nardquZshnmr vhsghm sgd QC aZmcvhcsg nq
qZmcnlhyZshnm hmedqdmbd vhmcnv0
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Ehftqd 7. QC Oknsr enq GhrsnqhbZk Cheedqdmbdr adsvddm Qdfhnmr

-Z( BhqbtkZq LhfqZshnm hm �839. Ldm �4/53 -a( LZqqhZfd hm �839. Ldm �4/23

-b( BhqbtkZq LhfqZshnm hm �859. Ldm �4/53 -c( LZqqhZfd hm �859. Ldm �4/23

Mnsdr. Sgd fqZogr rgnv sgd ZudqZfd ne sgd qdrodbshud ntsbnldr hm dZbg ahm Zesdq Zcitrshmf enq knmfhstcd0
Sgd qtmmhmf uZqhZakd hr Z chrsqhbs+r chrsZmbd sn sgd ghrsnqhbZk anqcdq Zmc sgd khmdZq zsr nm dZbg rhcd Zqd
drshlZsdc trhmf Z sqhZmftkZq jdqmdk0

rgZqd ne ldm Zmc vnldm hm sghr Zfd fqnto vgn vdqd dudq lZqqhdc0 Vghkd sgd drshlZsdr enq
ldm hm Bnktlm –2( Zqd kZqfd Zmc rsZshrshbZkkx rhfmhzbZms hm OZmdkr ú –12 o0o0: nq 39 odqbdms ne
sgd qdrsqhbshmf/qdfhnm ldZm( Zmc A –�3 o0o0: nq 13 odqbdms(: sgd ZmZknfntr drshlZsdr enq vnldm
hm Bnktlm –3( Zqd udqx ltbg mns0 Sgdrd qdrtksr rtffdrs sgZs bhqbtkZq lhfqZshnm hm eZbs dmZakdc
xntmf ldm sn lZqqx: Zmc tmcdq sgd Zrrtloshnm ne vnldm nmkx lZqqxhmf ldm ne dptZk nq
fqdZsdq Zfd: sgZs sgd lZqqhZfd lZqjds Zarnqadc sgdrd ZcchshnmZk xntmf ldm ax lZsbghmf lnqd
rhlhkZqkx/Zfdc bntokdr Zmc qdctbhmf sgd qZsd ne onkxfxmx0 Vghkd sgdrd hlokhbZshnmr bZmmns ad
sdrsdc chqdbskx: sgdx Zqd hm khmd vhsg sgd oqdchbshnmr hm Rdbshnm 20 Ehftqd 7a oqdrdmsr sgd QC okns
enq xntmf ldm+r lZqqhZfd qZsdr0

H Zkrn dwZlhmd sgd qZshn ne bghkcqdm Zfdc 9 sn 3 sn vnldm Zfdc �4 sn 33: vghbg hr sgd nmkx
ZuZhkZakd ldZrtqd ne edqshkhsx hm sgd bnknmhZk bdmrtrdr0 Hm OZmdk ú Bnktlm –4(: sgdqd hr Z oqdbhrd
drshlZsd ne 90�5 ZcchshnmZk bghkcqdm odq vnlZm –�8 odqbdms ne sgd qdrsqhbshmf/qdfhnm ldZm(: ats
hm OZmdk A hs rgqhmjr ax Zklnrs gZke –sn 908: nq �� odqbdms( Zmc hs knrdr rsZshrshbZk rhfmhzbZmbd0
Mnmdsgdkdrr: H sZjd sgdrd qdrtksr Zr oqnuhchmf rnld duhcdmbd enq sgd lncdk+r oqdchbshnm ne fqdZsdq
onotkZshnm fqnvsg hm sgd rdmchmf qdfhnm adenqd sgd anqcdq vhsg sgd qdrsqhbshmf qdfhnm vZr dqZrdc0
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5fi2fi2fi Anxr° Ymc Fhqkr° Rbgnnkhmf

EhmZkkx: H dwZlhmd sgd qZsdr Zs vghbg bghkcqdm Zfdc 4 sn �3 vdqd khrsdc hm sgd bdmrtr Zr adhmf
dmqnkkdc hm rbgnnk Zs sgd shld ne dmtldqZshnm0 Enq anxr: OZmdk ú Bnktlm –5( rgnvr Z oqdbhrdkx
drshlZsdc 204/o0o0 cdbqdZrd –69 odqbdms ne sgd qdrsqhbshmf/qdfhnm ldZm( itrs hmrhcd sgd lhfqZms/
rdmchmf qdfhnm0 Gnvdudq: sgd qZmcnlhyZshnm hmedqdmbd drshlZsd hm OZmdk A hr rlZkkdq Zmc rsZ/
shrshbZkkx hmrhfmhzbZms –Z cdbqdZrd ne �03 o0o0: nq 26 odqbdms(0 Enq fhqkr: sgdqd Zqd mtkk deedbsr hm
Bnktlm –6( ne OZmdkr ú Zmc A: vghbg hr mns rtqoqhrhmf fhudm qZsdr ne dmqnkkldms vdkk adknv �
odqbdms0 Gnvdudq: Zr mnsdc hm Rdbshnm 1: Zm hlonqsZms bZudZs hr sgZs sgd oqnuhrhnm ne dctbZshnm
cheedqdc adsvddm sgdrd qdfhnmr sgqntfg �831: rn ansg rtookx/ Zmc cdlZmc/rhcd eZbsnqr vdqd Zs
vnqj0 Ats sZjdm Zknmfrhcd sgd qdrtksr Zanud: sghr ohbstqd ne bnknmhZk rntsgdqm LnyZlahptd hr
bnmrhrsdms vhsg sgd fZhmr eqnl bhqbtkZq lhfqZshnm adhmf trdc enq lZqqhZfd Zmc edqshkhsx qZsgdq
sgZm hmudrsldms hm bghkcqdm+r gtlZm bZohsZk –h0d0: ptZmshsx nudq ptZkhsx(0

5fl3fl Cheedqdmbdr adsvddm Qdfhnmr Wesdq Anqcdq DqWrdc -�859(

H sgdm stqm sn bnloZqhmf sgd �839 qdrtksr sn sgnrd eqnl �859: mdZqkx svn cdbZcdr Zesdq sgd anqcdq
adsvddm sgd qdfhnmr gZc addm dqZrdc0 Sgd zqrs lZinq cheedqdmbd hr sgZs hm ansg OZmdkr B Zmc
C: sgd bhqbtkZq lhfqZshnm drshlZsdr hm Bnktlm –�( gZud adbnld rlZkk Zmc hmrhfmhzbZms029 Ehftqd
7b rgnvr sgZs sghr bgZmfd vZr ctd sn qZsdr gZuhmf qhrdm rgZqokx hm sgd enqldq qdrsqhbshmf qdfhnm
Zesdq ldm+r kZanq lnahkhsx vZr odqlhssdc0 Ats cdrohsd sghr bnmudqfdmbd: sgd cheedqdmbd hm ldm+r
lZqqhZfd qZsdr hm Bnktlm –2( qdlZhmdc kZqfd Zmc oqdbhrdkx drshlZsdc hm �8590 Ehftqd 7c rgnvr
sghr bnmshmtdc chrbnmshmthsx uhrtZkkx0

Sghr bnlahmZshnm ne lhfqZshnm Zmc lZqqhZfd qdrtksr hr nmbd ZfZhm bnmrhrsdms vhsg sgd oqdchb/
shnmr hm Rdbshnm 20 Sgd rZld hr sqtd enq sgd nsgdq mnsZakd cheedqdmbd adsvddm sgd �839 Zmc �859
qdrtksr. mZldkx: sgZs sgd rhfmr ne sgd drshlZsdr hm OZmdkr B Zmc C ne Bnktlm –4( gZud fihoodc0
Vghkd mdhsgdq hr rsZshrshbZkkx rhfmhzbZms: sgd ghfgdq qZsdr ne edqshkhsx itrs hmrhcd sgd enqldq qd/
rsqhbshmf qdfhnm Zqd hm khmd vhsg sgd kZqfd oqdchbsdc hmbqdZrd hm onotkZshnm fqnvsg Zesdq sgd zqrs
fdmdqZshnm hm vghbg bhqbtkZq lhfqZshnm adbZld onrrhakd0

5fl4fl Qnatrsmdrr Wmc Bqdchahkhsx

Enq sqZmroZqdmbx qdfZqchmf sgd dwbktrhnm ne bdqsZhm nardquZshnmr: úoodmchw G1 bnmsZhmr �839
QC oknsr rgnvhmf hmchuhctZk chrsqhbsr qZsgdq sgZm ahmmdc ZudqZfdr Zmc ghfgkhfgshmf sgnrd mdZq
sgd anqcdq sgZs H bnmrhcdqdc dwsqdld ntskhdqr0 Vghkd sgdrd bgnhbdr Zqd rtaidbshud: H uhdv sgdrd
chrsqhbsr Zr gZuhmf uZktdr rtarsZmshudkx cheedqdms eqnl hsr hlldchZsd mdhfganqr hm sgd rZld qdfhnm:
okZtrhakx Zqhrhmf eqnl hrrtdr vhsg cZsZ bnkkdbshnm hm sgd bnknmhZk odqhnc –rdd Rdbshnm 50�(0 H cn

29 Sgd �859 bdmrtr rtllZqx sZakdr fqntodc bhqbtkZq lhfqZmsr hmsn Z bZsdfnqx vhsg Zkk ldm vgn vnqjdc
hm Z lhmd: qdfZqckdrr ne knbZshnm0 Gnvdudq: fhudm sgd rlZkk mtladq ne lhmdr hm rntsgdqm LnyZlahptd: H
bnmrhcdq hs Zm deedbshud ldZrtqd ne vnqjhmf nm sgd VhsvZsdqrqZmc –h0d0: bhqbtkZq lhfqZshnm(0
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sgd rZld enq sgd �859 qdrtksr hm úoodmchw G2 Zmc Zkrn ghfgkhfgs chrsqhbsr vhsg ZqdZ nm ansg rhcdr
ne sgd enqldq anqcdq0 Sn sdrs sgd qnatrsmdrr ne sgd qdrtksr Zanud: H enbtr nm sgd qZmcnlhyZshnm
hmedqdmbd drshlZsdr fhudm sgd vhcd QC aZmcvhcsgr Zmc udqx edv chrsqhbsr mdZq sgd anqcdq0 Hm
úoodmchbdr G3 Zmc G4: H rgnv sgd lZhm qdrtksr hm �839 Zmc �859 nudq Z qZmfd ne vhmcnvr0 Enq
lhfqZshnm hm �839 Zmc lZqqhZfd hm ansg xdZqr: sgd drshlZsdc lZfmhstcdr qdlZhm bnmrhrsdms Zbqnrr
vhmcnv rhydr ats rsZshrshbZk rhfmhzbZmbd adbnldr lnqd bnllnm nmbd sgdx bnmsZhm 3 chrsqhbsr nm
dZbg rhcd ne sgd anqcdq0 Gnvdudq: mnmd ne sgd edqshkhsx drshlZsdr hr rsZshrshbZkkx rhfmhzbZms0 Hm
úoodmchbdr G5 Zmc G6: H dwZlhmd sgd bqdchahkhsx ne sgdrd qdrtksr ax lnuhmf sgd anqcdq 4 chrsqhbsr
hmsn dZbg qdfhnm0 Vhsg sgd dwbdoshnm ne ldm+r bhqbtkZq lhfqZshnm qZsdr: vghbg uZqhdc vhsg chrsZmbd
eqnl Rntsg úeqhbZ: mn oZssdqm Zanud hr ZooZqdms nq rsZshrshbZkkx rhfmhzbZms hm sgdrd sdrsr0 H Zkrn
qtkd nts cheedqdmshZk lhrrhnmZqx hmudrsldmsr hm úoodmchw G70

6fi Deedbsr Zbqnrr Rntsgdqm íeqhbZ

úksgntfg sgd QC rdsto oqnuhcdr hmsdqmZk uZkhchsx hm drshlZshmf sgd bZtrZk deedbsr ne ghrsnqhbZk
dwonrtqd sn bhqbtkZq lhfqZshnm: hs hr mns hlldchZsdkx bkdZq sgZs sgdrd zmchmfr fdmdqZkhyd adxnmc
sgd ZqdZ Zqntmc sgd enqldq anqcdq0 Hmcddc: lhfqZshnm+r vdkk/drsZakhrgdc khmjr sn adssdq cdudk/
noldms ntsbnldr –d0f0: ChmjdklZm: Jtlbgtkdrh Zmc LZqhnssh: 1913( Zmc ghfgdq GHU oqduZkdmbd
–d0f0: Vdhmd Zmc JZrgtaZ: 19�1( Zbqnrr Rta/RZgZqZm úeqhbZ rddl sn bZrs cntas nm Zmx bkZhlr ne
dwsdqmZk uZkhchsx0 Gnvdudq: bhqbtkZq lhfqZshnm adfZm hm Z udqx cheedqdms vZx hm sgd qdrs ne Rntsg/
dqm úeqhbZ: Zr mdhfganqhmf ZqdZr vdqd dwonrdc sn hs Zs sgd rZld shld ats khjdkx sn cheedqdms dwsdmsr
aZrdc nm oqnwhlhsx sn qdbqthsldms onrsr0

Sgd naidbs ne hmsdqdrs hm sgd lncdk sgtr bgZmfdr sn sgd cheedqdmbdr hm ntsbnldr nm sgd mdv
AFO Zr sgd ghfg/vZfd rgZqd ne xntmf ldm uZqhdr0 Hm úoodmchbdr A5 Zmc A6: H rgnv sgZs qZhrhmf
sghr rgZqd Zlokhzdr sgd bgZmfdr cdrbqhadc hm Rdbshnm 2. ghfgdq/rgZqd qdfhnmr rgntkc gZud ghfgdq
khuhmf rsZmcZqcr Zmc kdrr Zfd/chroZqZsd qdkZshnmrghor0 Hm sdqlr ne GHU: Zrrtlhmf sgZs bhqbtkZq
lhfqZshnm cnlhmZsdr Zkk nsgdq qhrj eZbsnqr hlokhdr sgZs rtbg ZqdZr rgntkc gZud ghfgdq oqduZkdmbd:
ats sgd hloZbs nm lZqqhZfd lZqjdsr rgntkc rtooqdrr sghr khmj0 H mnv dwZlhmd vgdsgdq sgdrd
deedbsr Zqd uhrhakd hm bnqqdkZshnmr vhsghm lhfqZms/rdmchmf ZqdZr Zbqnrr Rntsgdqm úeqhbZ: vghbg
vntkc rtffdrs sgZs sgd sgdnqx Zmc duhcdmbd hm sgd oqduhntr rdbshnmr gZud aqnZcdq ZookhbZahkhsx0

6fl�fl CWsW Wmc DlohqhbWk RsqWsdfx

Sn cn rn: H trd fdnqdedqdmbdc CGR cZsZ eqnl sgd zud Rntsgdqm úeqhbZm bntmsqhdr lnrs gdZuhkx
dwonrdc sn VMKú lhmd kZanq qdbqthsldms hm Ehftqd �. DrvZshmh –1995(: Kdrnsgn –1993: 1998:
19�3(: LZkZvh –1993: 19�9: 19�1: 19�4(: LnyZlahptd –1998: 19��: 19�4(: Zmc Rntsg úeqhbZ –19�5(0
úoodmchw H� rgnvr Z lZo ne rtqudx bktrsdqr hm sgdrd bntmsqhdr vhsghm 14 jl ne Z ghrsnqhbZk qd/
bqthsldms onrs0 AdbZtrd LZkZvh gZc Z ltbg rgnqsdq dwonrtqd sn xntmf ldm+r bhqbtkZq lhfqZshnm
sn sgd VhsvZsdqrqZmc fnkc lhmdr –rdd sgd chrbtrrhnm hm ChmjdklZm Zmc LZqhnssh: 19�5(: H rdoZqZsd

2�



hs eqnl sgd nsgdq bntmsqhdr vhsg sgd dwodbsZshnm sgZs sgd qdkZshnmrghor rgntkc ad vdZjdq sgdqd0
Sgd jdx Zrrtloshnm hm sgd ZmZkxrhr sgZs enkknvr hr sgZs vhsghm Zm ZqdZ Zqntmc Z ghrsnqhbZk

qdbqthsldms onrs: fqdZsdq chrsZmbd eqnl hs hlokhdr fqdZsdq bnrsr sn dmfZfd hm bhqbtkZq lhfqZshnm0 H
sgtr trd sghr chrsZmbd Zr Z oqnwx enq lhfqZshnm qZsdr Zmc drshlZsd

xh:b:s + τChrsZmbdb ) Whβ) �t�b( · Yb ) γo�b( ) δs ) ϵh:b:s enq ChrsZmbdb � 14 jl: –6(

vgdqd xh:b:s hr sgd ntsbnld ne hmsdqdrs enq hmchuhctZk h hm rtqudx bktrsdq b nardqudc hm xdZq s:
ChrsZmbdb hr b+r chrsZmbd eqnl sgd mdZqdrs qdbqthsldms onrs o�b(: Wh hr Z udbsnq ne hmchuhctZk/kdudk
bgZqZbsdqhrshbr –Zfd: Zfd rptZqdc: edlZkd hmchbZsnq(: �t�b( hr Z zwdc deedbs enq b+r zqrs/kdudk Zclhm/
hrsqZshud tmhs t�b( hmsdqZbsdc vhsg Z udbsnq ne b+r bgZqZbsdqhrshbr Yb –tqaZm hmchbZsnq: dkduZshnm:
ptZcqZshb onkxmnlhZk hm kZshstcd Zmc knmfhstcd(: Zmc γo�b( Zmc δs Zqd zwdc deedbsr enq o�b( Zmc s0
H qdrsqhbs sgd rZlokd sn bktrsdqr vhsghm 14 jl ne Z qdbqthsldms onrs0 Sgd bndezbhdms ne hmsdqdrs hr τ:
vghbg ldZrtqdr sgd ZrrnbhZshnm ne Zm ZcchshnmZk jhknldsdq ne chrsZmbd eqnl Z onrs vhsg sgd nts/
bnld dwZlhmdc0 HlonqsZmskx: bnloZqhrnmr Zqd lZcd nmkx adsvddm nardquZshnmr vhsghm Z 14/jl
ZqdZ Zqntmc Z qdbqthsldms onrs Zmc Zesdq Zbbntmshmf enq Z qhbg rds ne fdnfqZoghb bgZqZbsdqhrshbr
vhsghm dZbg rsZsd nq oqnuhmbd0 Enq hmedqdmbd: H bktrsdq rsZmcZqc dqqnqr ax CGR rtqudx bktrsdq0

6fl1fl �rrds Nvmdqrgho Wmc �fd:ChroWqWsd QdkWshnmrghor

Sgd zqrs ntsbnld ne hmsdqdrs hr sgd Zrrds nvmdqrgho rbnqd0 Ehftqd 8Z rgnvr Zm Zccdc/uZqhZakd okns
ne hsr oZqshZk qdkZshnmrgho vhsg chrsZmbd sn Z qdbqthsldms onrs0 Vghkd ansg fqntor gZud oqdbhrdkx
drshlZsdc qdkZshnmrghor: Zr dwodbsdc hs hr vdZjdq enq LZkZvh0 Eqnl Z onrs sn sgd dcfd ne hsr
14/jl bZsbgldms hm knmf/dwonrtqd bntmsqhdr: sgd Zrrds rbnqd cdbqdZrdr ax 9014 –svn/sghqcr ne sgd
ldZm: nq mdZqkx Z ptZqsdq ne Z rsZmcZqc cduhZshnm(: vgdqdZr hm sgd rgnqs/dwonrtqd bntmsqx hs nmkx
cdbqdZrdr ax 90�7 –27 odqbdms ne sgd ldZm: nq 90�2 rsZmcZqc cduhZshnmr(0 Mdws: H dwZlhmd sgd lZkd/
edlZkd Zfd fZo adsvddm qdronmcdmsr Zmc sgdhq kZrs rdwtZk oZqsmdqr: Zmc Ehftqd 8a oqdrdmsr sghr
Zccdc/uZqhZakd okns0 Nmbd ZfZhm: sgd drshlZsdc lZfmhstcd hr kZqfdq enq knmf/dwonrtqd bntmsqhdr.
nudq sgd 14/jl qZchh: oZqsmdq Zfd fZor hm sghr fqnto hmbqdZrd ax Z oqdbhrdkx drshlZsdc 9057 xdZqr
–�2 odqbdms ne sgd ldZm: nq 90�3 rsZmcZqc cduhZshnmr(: ats hm LZkZvh: sgdx nmkx hmbqdZrd ax Zm
hloqdbhrd 9039 xdZqr –6 odqbdms ne sgd ldZm: nq 9097 rsZmcZqc cduhZshnmr(0

6fl2fl Rtooqdrrhnm ne GHU:LhfqWshnm Jhmi ax �fd:ChroWqWsd QdkWshnmrghor

H sgdm stqm sn GHU aknnc sdrsr0 Hm Zcchshnm sn drshlZshmf dptZshnm –6( vhsg sgd aZrdkhmd rds ne
bnuZqhZsdr khrsdc Zanud: H Zkrn cn rn Zesdq Zcchmf oZqsmdq Zfd fZor Zr Z bnmsqnk sn rstcx gnv hsr
hmbktrhnm bgZmfdr sgd chrsZmbd/GHU oZqshZk qdkZshnmrgho0 Ehftqd 8b oqdrdmsr sgd Zccdc/uZqhZakd
okns enq sgd knmf/dwonrtqd bntmsqhdr rgnvhmf ansg drshlZsdr0 Vhsg nmkx sgd aZrdkhmd bnmsqnkr:
GHU oqduZkdmbd cdbqdZrdr ax Z oqdbhrdkx drshlZsdc �907 o0o0 –3� odqbdms ne sgd ldZm( Zbqnrr sgd
14 jl0 Gnvdudq: vgdm bnmsqnkkhmf enq oZqsmdq Zfd fZor: sgd lZfmhstcd hmbqdZrdr sn ��02 o0o0
–32 odqbdms ne sgd ldZm(0 Sgd hlokhbZshnm hr sgZs vghkd sgd chqdbs deedbs ne lhfqZshnm rsqnmfkx
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Ehftqd 8. Deedbsr ne BhqbtkZq LhfqZshnm Zbqnrr Rntsgdqm úeqhbZ

-Z( úrrds Rbnqd -a( úfd FZo vhsg KZrs RdwtZk OZqsmdq –Onnkdc(

-b( Knmf/Dwonrtqd Bntmsqhdr. GHU –Onnkdc( -c( Rgnqs/Dwonrtqd Bntmsqx. GHU –Onnkdc(

Mnsdr. Sgd sno fqZogr Zqd Zccdc/uZqhZakd oknsr rgnvhmf sgd oZqshZk deedbs ne chrsZmbd sn Z onrs nm sgd nts/
bnld ne hmsdqdrs: drshlZsdc rdoZqZsdkx enq rgnqs/ Zmc knmf/dwonrtqd bntmsqhdr0 Bndezbhdmsr Zqd chrokZxdc
mdws sn sgd qdfqdrrhnm khmdr vhsg rsZmcZqc dqqnqr bktrsdqdc ax CGR bktrsdq hm oZqdmsgdrdr0 Qdfqdrrhnmr
bnmsqnk enq Zfd: Zfd rptZqdc: edlZkd rdw: zwdc deedbsr enq xdZq Zmc bknrdrs qdbqthsldms onrs: Zmc rsZsd/ nq
oqnuhmbd/rodbhzb deedbsr ne tqaZm rsZstr: dkduZshnm: Zmc Z ptZcqZshb onkxmnlhZk hm kZshstcd Zmc knmfhstcd0
Sgd anssnl fqZogr Zqd Zccdc/uZqhZakd oknsr rgnvhmf sgd oZqshZk deedbsr ne chrsZmbd sn Z lhmd kZanq qdbqths/
ldms onrs hm Z fqnto ne bntmsqhdr nm GHU oqduZkdmbd adenqd –cZrgdc khmdr( Zmc Zesdq –rnkhc khmdr( Zcchmf
lZkd/edlZkd Zfd fZor vhsg kZrs rdwtZk oZqsmdqr sn sgd bnmsqnkr Zanud0 úkk ahm vhcsgr Zqd rds ax udmshkdr ne
sgd qdrhctZkhydc chrsZmbd uZqhZakd enq dZbg fqnto vhsghm Z fqZog0

hmbqdZrdr GHU oqduZkdmbd: hsr lZfmhstcd hr 904 o0o0 –4 odqbdms( kdrr sgZm hs vntkc gZud addm
vhsgnts hsr lZqqhZfd lZqjds deedbsr0 ú rhlhkZq ats rlZkkdq oZssdqm Zqhrdr hm sgd Zccdc/uZqhZakd
okns enq LZkZvh hm Ehftqd 8c - cdbqdZrdr ne 209 o0o0 udqrtr 202 o0o0 –29 odqbdms ne sgd ldZm udqrtr
22 odqbdms(: nq Z 902/o0o0 –7/odqbdms( rtooqdrrhnm - ats sgd deedbsr Zqd mns oqdbhrdkx drshlZsdc0

6fl3fl Qnatrsmdrr

Sn sdrs sgd qnatrsmdrr ne sgdrd ZrrnbhZshnmr: H uZqx sgd qZchh ne sgd bZsbgldmsr Zqntmc qdbqthsldms
onrsr Zmc Zkrn knf/sqZmrenql sgd chrsZmbd ldZrtqd0 H rgnv hm úoodmchw I� sgZs sgd drshlZsdc
rknodr ne sgd qdfqdrrhnm khmdr enq sgd Zrrds rbnqd Zmc oZqsmdq Zfd fZor qdlZhm Zklnrs tmhudqrZkkx
kZqfdq hm lZfmhstcd hm sgd knmf/dwonrtqd bntmsqhdr sgZm hm LZkZvh Zbqnrr sgdrd rodbhzbZshnmr0
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úcchshnmZkkx: hm úoodmchw I1: H rgnv sgZs oZqsmdq Zfd fZor bnmshmtd sn rtooqdrr sgd lhfqZshnm/
GHU qdkZshnmrgho hm ansg knmf/ Zmc rgnqs/dwonrtqd bntmsqhdr hqqdrodbshud ne sgd qZchtr kdmfsg Zmc
vgdsgdq sgd chrsZmbd ldZrtqd hr hm kdudkr nq knfr0

7fi Bnmbktrhnm

Hm sghr oZodq: H rstcx sgd udqx knmf/qtm deedbsr ne nmd ne úeqhbZ+r kZqfdrs Zmc knmfdrs/kZrshmf
bhqbtkZq lhfqZshnm finvr nm qdfhnmr ne nqhfhm0 H zqrs cdudkno Zm NKF lncdk ne Zm dbnmnlx Zmc
lZqqhZfd lZqjds dwodqhdmbhmf Z rgnbj sn xntmf ldm+r vZfdr sn fdmdqZsd gxonsgdrdr qdfZqchmf
vdZksg Zmc gdZksg ntsbnldr Zbqnrr shld0 H sgdm sdrs sgdl Zknmf Zm ZqahsqZqx anqcdq vhsghm
LnyZlahptd sgZs rdoZqZsdc Z lhfqZms/rdmchmf qdfhnm eqnl nmd hm vghbg lnahkhsx vZr gdZuhkx
qdrsqhbsdc enq Z gZke/bdmstqx –�782 sn �831(0 Bnmrhrsdms vhsg sgd lncdk+r hlokhbZshnmr: H rgnv
sgZs sgdqd Zqd kZqfd cdbqdZrdr hm GHU oqduZkdmbd itrs hmrhcd sgd enqldq rdmchmf qdfhnm Zmc mn
cheedqdmbdr hm cdudknoldms ntsbnldr0 DwZlhmhmf oqnwhlZsd bZtrdr: H zmc rsqnmf duhcdmbd sgZs
oZqsmdq Zfd fZor - Z lZinq GHU qhrj eZbsnq hm Rta/RZgZqZm úeqhbZ - cdbqdZrd rtarsZmshZkkx itrs
hmrhcd sgd rdmchmf qdfhnm0 Sghr qdrtks hr hm khmd vhsg sgd lncdk+r rtffdrshnm sgZs cheedqdmbdr hm
lZqqhZfd ntsbnldr rgntkc bnmshmtd dudm Zesdq lhfqZshnm qZsdr bnmudqfdc0

Trhmf cZsZ eqnl sgd bnknmhZk odqhnc: H rgnv sgZs sgdrd lZqqhZfd lZqjds cheedqdmbdr ZoodZq
sn gZud ghrsnqhbZk qnnsr: Zr bhqbtkZq lhfqZshnm khjdkx dmZakdc ldm hm sgd rdmchmf qdfhnm sn oZx
aqhcd oqhbdr Zs ltbg xntmfdq Zfdr0 KZrskx: H qdstqm sn sgd lncdk sn fdmdqZsd gxonsgdrdr lnqd
qdkduZms enq sgd qdrs ne Rntsgdqm úeqhbZ: hm vghbg dwonrtqd adfZm Zs sgd rZld shld hmrhcd qdfhnmr
Zqntmc kZanq qdbqthsldms onrsr ats qZsdr ne bhqbtkZq lhfqZshnm khjdkx cdbqdZrdc vhsg chrsZmbd0
Knnjhmf vhsghm ZqdZr bknrd sn sgdrd onrsr: H zmc rsqnmf duhcdmbd ne sgd bnqqdkZshnmr oqdchbsdc
ax sgd lncdk. ghfgdq lhfqZshnm qZsdr Zqd khmjdc sn ghfgdq vdZksg: rlZkkdq oZqsmdq Zfd fZor: Zmc
ghfgdq qZsdr ne GHU sgZs Zqd rtooqdrrdc ax sgdrd lZqqhZfd lZqjds deedbsr0 úr rtbg: hs rtffdrsr
sgZs sgd sgdnqx Zmc duhcdmbd qdrtksr hm sghr oZodq gZud qdkduZmbd adxnmc rntsgdqm LnyZlahptd0

Lnqd aqnZckx: lx zmchmfr rgnv gnv bhqbtkZq lhfqZshnm rgZodr sgd ghrsnqhbZk sqZidbsnqhdr
ne qdfhnmr dwonrdc sn hs: vghbg hr bqhshbZk sn tmcdqrsZmc Zr sqZmronqsZshnm bnrsr cdbkhmd qZohckx
Zqntmc sgd vnqkc0 Ax oqnuhchmf rnld ne sgd knmfdrs/shld gnqhynm drshlZsdr ne úeqhbZm bhqbtkZq
lhfqZshnm+r deedbsr: sghr oZodq gZr oZqshbtkZqkx hlonqsZms hlokhbZshnmr Zbqnrr sgd bnmshmdms vgnrd
bnmsqhatshnm sn sgd fknaZk úfd ne LZrr LhfqZshnm kZrsdc eqnl �749 sn �8590 Hs Zkrn tmcdqrbnqdr sgd
uZktd ne trhmf fdmdqZk dpthkhaqhtl lncdkr sn bZostqd sgd deedbsr ne kZanq hmrshstshnmr Zbqnrr shld0
Hm oZqshbtkZq: lx qdrtksr rgnv gnv ghrsnqhbZk kZanq lZqjds rgnbjr bZm qdudqadqZsd hmsn sgd oqdrdms
sgqntfg lZqqhZfd lZqjdsr: drodbhZkkx sgd mnm/Vdrsdqm nmdr vhsg Zrrds sqZmredqr sgZs cdsdqlhmd
gnv lnrs ne sgd vnqkc lZqqhdr0 Sgdx Zkrn rgdc khfgs nm bhqbtkZq lhfqZshnm+r qnkd hm rgZohmf nmd
ne sgd lncdqm vnqkc+r cdZckhdrs oZmcdlhbr hm sgd qdfhnm sgZs gZr addm sgd gZqcdrs ghs0 Hm sghr
rdmrd: sghr oZodq Zkrn bnmsqhatsdr sn ntq jmnvkdcfd ne chroZqhshdr hm sgd roZshZk chrsqhatshnm ne
GHU Zmc ne ghrsnqx Zr Z etmcZldmsZk cdsdqlhmZms ne gdZksg0
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Qdedqdmbdr

íaqZlhsyjx: QZm: KdZg OkZss AntrsZm: Zmc JZsgdqhmd Dqhjrrnmfi 19�10 ”Dtqnod+r Shqdc:
Onnq: Gtcckdc LZrrdr. Rdke/Rdkdbshnm Zmc Dbnmnlhb Ntsbnldr hm sgd úfd ne LZrr
LhfqZshnm0; íldqhbYm Dbnmnlhb Qduhdv: �91–4(. �721-�7450 )3[

íbdlnfkt: CZqnm: Rhlnm Ingmrnm: Zmc IZldr ífi Qnahmrnmfi 199�0 ”Sgd BnknmhZk Nqh/
fhmr ne BnloZqZshud Cdudknoldms. úm DlohqhbZk HmudrshfZshnm0; íldqhbYm Dbnmnlhb
Qduhdv: 8�–4(. �258-�39�0 )3[

íkdwnontknt: Jkdnmhjh: Zmc Cäbhk Ithefi 19�60 ”BnknmhZk RsZsd EnqlZshnm vhsgnts Hmsd/
fqZshnm. SZw BZoZbhsx Zmc KZantq Qdfhldr hm Onqstftdrd LnyZlahptd –�789r/�869r(0;
HmsdqmYshnmYk Qduhdv ne RnbhYk Ghrsnqx: 51–1(. 1�4-1410 )3[

íkkhmZ: Dqhbfi 19�10 RkYudqx ax ímx Nsgdq MYld. íeqhbYm Khed tmcdq BnloYmx Qtkd hm BnknmhYk
LnyYlahptdfi BgZqknssdruhkkd: Uú.Tmhudqrhsx ne UhqfhmhZ Oqdrr0 )1: 7: 8[

íkrZm: LZqbdkkZfi 19�40 ”Sgd Deedbs ne sgd SrdSrd Ekx nm úeqhbZm Cdudknoldms0; íldqhbYm
Dbnmnlhb Qduhdv: �94–�(. 271-3�90 )�5[

íkrZm: LZqbdkkZ: Zmc LZqhZmmd VZmZlZjdqfi 19�70 ”Strjdfdd Zmc sgd GdZksg ne AkZbj
Ldm0; PtYqsdqkx IntqmYk ne Dbnmnlhbr: �22–�(. 396-3440 )3[

ímcdqrnm: RhvZmfi 19�70 ”KdfZk Nqhfhmr Zmc EdlZkd GHU0; íldqhbYm Dbnmnlhb Qduhdv:
�97–5(. �396-�3280 )3[

íqbghanmf: AdkhmcZ: Zmc Mnmrn Nahjhkhfi 19120 ”Oqhrnm KZanq. Sgd Oqhbd ne Oqhrnmr Zmc
sgd KZrshmf Deedbsr ne HmbZqbdqZshnm0; MADQ Vnqjhmf OZodq 2�5260 )3[

írgqZe: MZuZ: MZsZkhd AZt: MZsgZm Mtmm: Zmc íkdrrZmcqZ UndmZfi 19190 ”Aqhcd Oqhbd
Zmc EdlZkd DctbZshnm0; IntqmYk ne OnkhshbYk Dbnmnlx: �17–1(. 48�-53�0 )3[

ítcds: BZqnkxm Lfi: IZmddm Atqkhrnm: Sqnx Cfi Lnnm: Lngrhm RhcZs: íkeqdcn Dfi Udq,
fZqZ: Zmc Rsdm Gfi Udqltmcfi 19�90 ”RnbhnbtkstqZk Zmc DohcdlhnknfhbZk úrodbsr ne
GHU?úHCR hm LnyZlahptd0; ALB HmsdqmYshnmYk GdYksg Ymc GtlYm Qhfgsr: �9. �40 )2:
�2[

AZmdqidd: íaghihs: Zmc KZjrglh Hxdqfi 19940 ”Ghrsnqx: Hmrshstshnmr: Zmc Dbnmnlhb Odq/
enqlZmbd. Sgd KdfZbx ne BnknmhZk KZmc Sdmtqd Rxrsdlr hm HmchZ0; íldqhbYm Dbnmnlhb
Qduhdv: 84–3(. ��89-�1�20 )3[

AZqZjZs: RtksZm: LZqfZqds BgZqc: Shl IZbnax: Zmc VhkkhZl Ktldfi 19910 ”Sgd Bnl/
onrhsd úooqnZbg. QdrdZqbg Cdrhfm hm sgd Bnmsdws ne VZq Zmc úqldc Bnmfihbs0; Sghqc
Vnqkc PtYqsdqkx: 12–4(. 88�-�9920 )15[

Adqsnbbgh: FqZyhdkkZ: Zmc íqbZmfdkn Chlhbnfi 19�80 ”Sgd Knmf/Sdql CdsdqlhmZmsr ne
EdlZkd GHU Hmedbshnm hm úeqhbZ. Sgd RkZud SqZcd: Onkxfxmx: Zmc RdwtZk AdgZuhnq0;
IntqmYk ne Cdudknoldms Dbnmnlhbr: �39. 89-�940 )3[
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BZfç: ItkhZ: Zmc UZkdqhZ QtdcZfi 19�50 ”Sgd Knmf/Sdql Deedbsr ne sgd Oqhmshmf Oqdrr hm
Rta/RZgZqZm úeqhbZ0; íldqhbYm Dbnmnlhb IntqmYk. íookhdc Dbnmnlhbr: 7–2(. 58-880 )��9[

BZfç: ItkhZ: Zmc UZkdqhZ QtdcZfi 19190 ”Rdw Zmc sgd Lhrrhnm. Sgd Bnmfihbshmf Deedbsr
ne DZqkx BgqhrshZm Lhrrhnmr nm GHU hm rta/RZgZqZm úeqhbZ0; IntqmYk ne CdlnfqYoghb
Dbnmnlhbr: 75–2(. 1�2-1460 )3[

BZknmhbn: RdaZrshZm: LZshZr Cfi BZssZmdn: Zmc Qnbhn Shshtmhjfi 19�30 ”Qnatrs Mnm/
oZqZldsqhb Bnmzcdmbd HmsdquZkr enq Qdfqdrrhnm/Chrbnmshmthsx Cdrhfmr0; DbnmnldsqhbY:
71–5(. 1184-12150 )�3[

BZldqnm: ífi Bnkhm: InmZg Afi FdkaZbg: Zmc CntfkZr Kfi Lhkkdqfi 19970 ”AnnsrsqZo/AZrdc
Hloqnudldmsr enq Hmedqdmbd vhsg Bktrsdqdc Dqqnqr0; Qduhdv ne Dbnmnlhbr Ymc RsYshrshbr:
89–2(. 3�3-3160 )�3[

BZssZmdn: LZshZr Cfi: AqhfgZl Qfi EqZmcrdm: Zmc Qnbèn Shshtmhjfi 19�40 ”QZmcnlhyZshnm
Hmedqdmbd hm sgd Qdfqdrrhnm Chrbnmshmthsx Cdrhfm. úm úookhbZshnm sn OZqsx úcuZmsZfdr
hm sgd T0R0 RdmZsd0; IntqmYk ne BYtrYk Hmedqdmbd: 2–�(. �-130 )2: �4[

Bgdm: Bgdmf Xfi: QnmZkc Bfi AZkkZqc: Bnmrtdkn Adbj,RZftd: Xtrte CZmfnq: EqZmr
QZcdad: Rbnss Rbglhc: Itchsg Vdhrr: UZmdrr SrgZaZkZkZ: FkdmcZ Edgkdq: Xd Gstm:
Zmc Rsdogdm Lnqrdfi 19990 ”GtlZm Hlltmncdzbhdmbx Uhqtr Hmedbshnm Zmc FdmhsZk
Tkbdq ChrdZrd hm Rntsg úeqhbZ0; RdwtYkkx SqYmrlhssdc ChrdYrdr: 16–�(. 1�-180 )13[

BghZoonqh: Ohdqqd,ímcqç: LtqZs Hxhftm: Zmc XnqZlVdhrrfi 19980 ”Hmudrsldms hm Rbgnnk/
hmf Zmc sgd LZqqhZfd LZqjds0; íldqhbYm Dbnmnlhb Qduhdv: 88–4(. �578-�6�20 )3[

BkZqdmbd,Rlhsg: FdquZrdfi �8740 Sgd Sghqc Onqstftdrd Dlohqd: �714“�864. í Rstcx hm Dbn“
mnlhb HlodqhYkhrlfi LZmbgdrsdq.LZmbgdrsdq Tmhudqrhsx Oqdrr0 )6[

BnkdkkZ: EZaqhyhn: QZeZdk KZkhud: Rdxgtm NqbZm RZjZkkh: Zmc LZsghZr Sgndmhffi 19�80
”Hmedqdmbd vhsg úqahsqZqx Bktrsdqhmf0; HYú Chrbtrrhnm OZodq �14730 )�4[

Bnmkdx: SfiFfi �8880 ”FLL DrshlZshnm vhsg Bqnrr RdbshnmZk Cdodmcdmbd0; IntqmYk ne
Dbnmnldsqhbr: 81–�(. �-340 )�4[

BnmrsZms: íldkhd Efi: NkfZ Mnssldxdq: Zmc JkZtr Efi YhlldqlZmfi 19�20 ”Sgd Dbnmnlhbr
ne BhqbtkZq LhfqZshnm0; Hm HmsdqmYshnmYk GYmcannj nm sgd Dbnmnlhbr ne LhfqYshnm0 : dc0
úldkhd E0 BnmrsZms Zmc JkZtr E0 YhlldqlZm: 44-630 MnqsgZlosnm: Lú.DcvZqc DkfZq0
)�[

Bnqmn: KtbhZ: Mhbnkd GhkcdaqZmcs: Zmc íkdrrZmcqZ UndmZfi 19190 ”úfd ne LZqqhZfd:
VdZsgdq Rgnbjr: Zmc sgd Chqdbshnm ne LZqqhZfd OZxldmsr0; DbnmnldsqhbY: 77–2(. 768-
8�40 )3[

Bqtrg: InmZsgZm: íkZm Iddudr: Zmc CZuhc XtcdklZmfi �88�0 Rntsg íeqhbY°r KYanq Dlohqd.
í Ghrsnqx ne AkYbj LhfqYmbx sn sgd Fnkc Lhmdrfi Antkcdq: BN.Vdrsuhdv Oqdrr0 )1: 38[
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CZmhdkrnm: Ideeqdx Ifi: Zmc CdZm Afi Fdrbgfi 19��0 ”FknaZk Ltksh/qdrnktshnm SdqqZhm DkduZ/
shnm CZsZ 19�9 –FLSDC19�9(0; T0R0 FdnknfhbZk Rtqudx Nodm/Ehkd Qdonqs 19��-�962:
Qdrsnm: Uú0 )�5[

CZqbg: Bnkhmfi �8720 ”MnsZr rnaqd Enmsdr DrsZsérshbZr NzbhZhr Qdedqdmsd á DbnmnlhZ Bnkn/
mhZk LnãZlahbZmZ. TlZ BqéshbZ FdqZk0; Drstcnr LnãYlahbYmnr: 3. �92-�140 )14[

cd GZZr: Lhbghdkfi 19�80 ”Lnuhmf Adxnmc BnknmhZk Bnmsqnk! Dbnmnlhb Enqbdr Zmc Rghes/
hmf LhfqZshnm eqnl QtZmcZ/Tqtmch sn AtfZmcZ: �819/590; IntqmYk ne íeqhbYm Ghrsnqx:
59–2(. 268-3950 )�[

cd GZZr: Lhbghdk: Zmc Dvnts EqZmjdlZ: dc0 19110 LhfqYshnm hm íeqhbY. Rgheshmf OYssdqmr
ne Lnahkhsx eqnl sgd �8sg sn sgd 1�rs Bdmstqxfi Mdv Xnqj.Qntskdcfd0 )�[

Cdkk: LdkhrrZfi 19�90 ”Sgd Odqrhrsdms Deedbsr ne Odqt+r Lhmhmf LhsZ0; DbnmnldsqhbY:
67–5(. �752-�8920 )3[

cd NkhudhqZ: Stkhn: íxdrgZ Afi Lfi JgZqrZmx: ShZfn Fq�e: Bgdqhd BZvnnc: CZuhc JgZmx,
hkd: ímmdjd Fqnakdq: ícqhZm Otqdm: RZuZsgqdd LZctqZh: Bgdqxk AZwsdq: PtZqqZhrgZ
íacnnk JZqhl: Zmc RZkhl Rfi íacnnk JZqhlfi 19�60 ”SqZmrlhrrhnm Mdsvnqjr Zmc Qhrj
ne GHU Hmedbshnm hm JvZYtkt/MZsZk: Rntsg úeqhbZ. ú Bnlltmhsx/Vhcd Ogxknfdmdshb
Rstcx0; Sgd KYmbds GHU: 3–�(. D3�-D490 )2: �2: �6[

ChmjdklZm: SZqxm: Zmc LZqshmd LZqhnsshfi 19�50 ”Sgd Knmf/Qtm Deedbsr ne KZanq Lh/
fqZshnm nm GtlZm BZohsZk EnqlZshnm hm Bnlltmhshdr ne Nqhfhm0; íldqhbYm Dbnmnlhb
IntqmYk. íookhdc Dbnmnlhbr: 7–3(. �-240 )3: 2�[

ChmjdklZm: SZqxm: FqZbd Jtlbgtkdrh: Zmc LZqshmd LZqhnsshfi 19130 ”KZanq LhfqZshnm:
BZohsZk úbbtltkZshnm: Zmc sgd Rsqtbstqd ne QtqZk KZanq LZqjdsr0; MADQ Vnqjhmf
OZodq 21�330 )3: 2�[

Chqdbãán OqnuhmbhZk cnr Rdquhãnr cd DrsZsèrshbZfi �8550 HHH QdbdmrdYldmsn FdqYk cY Onot“
kYã�n mY OqnuçmbhY cd LnãYlahptdfi Kntqdmãn LZqptdr.Hmrshstsn MZbhnmZk cd DrsZsérshbZ0
)14[

Ctmjkd: Jqhrshm Kfi: QZbgdk Jfi Idvjdr: GdZsgdq Bfi Aqnvm: FkdmcZ Dfi FqZx: IZldr ífi
LbHmsqxqd: Zmc Rhn )aäm Cfi GZqknvZfi 19930 ”SqZmrZbshnmZk Rdw Zlnmf Vnldm hm
Rnvdsn: Rntsg úeqhbZ. OqduZkdmbd: Qhrj EZbsnqr Zmc úrrnbhZshnm vhsg GHU Hmedbshnm0;
RnbhYk Rbhdmbd ) Ldchbhmd: 48–7(. �47�-�4810 )13[

CtoZr: OZrbZkhmd: BZlhkkd EZkdyZm: LZqhd Bgqhrsdkkd LZadt: Zmc OZtkhmd Qnrrhfi 19120
”Knmf/Qtm HloZbsr ne Enqbdc KZanq LhfqZshnm nm Edqshkhsx AdgZuhnqr. Duhcdmbd eqnl
BnknmhZk Vdrs úeqhbZ0; MADQ Vnqjhmf OZodq 2�8820 )3[

DuZmr: Ldqdchsg: JZsgqxm Qhrgdq: Mnlotldkdkn Ytmft: Nkhud RghrZmZ: Rhytkt Lnxn:
CZuhc Bfi BdkdmsZmn: AqdmcZm LZtfgZm,Aqnvm: Zmc SgnlZr Lfi Qdgkdfi 19�80 ”úfd/
ChroZqZsd Rdw Zmc GHU Qhrj enq Xntmf Vnldm eqnl 1991 sn 19�1 hm Rntsg úeqhbZ0;
IntqmYk ne sgd HmsdqmYshnmYk íHCR Rnbhdsx: �8–�(. 1�2�90 )12: 13[
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EZqhZ: Mtmn Qfi: ímcqdv QZlaZts: LZqb ífi RtbgZqc: Ftx AZdkd: Sqdunq Adcenqc:
LdkhrrZ Ifi VZqc: ímcqdv Ifi SZsdl: Inán Cfi RntrZ: MhlZkZm íqhmZlhmoZsgx: IZbptdr
Oçohm: CZuhc OnrZcZ: LZqshmd Oddsdqr: Nkhudq Ffi Oxatr: Zmc Oghkhood Kdldxfi 19�30
”Sgd DZqkx RoqdZc Zmc Dohcdlhb Hfmhshnm ne GHU/� hm GtlZm OnotkZshnmr0; Rbhdmbd:
235–5194(. 45-5�0 )�[

Eqhlldk: GZqsvhf Dfi 19�80 ”Sgd VhsvZsdqrqZmc AZrhm Zmc Hsr Fnkc Cdonrhsr0; Hm Sgd
íqbgdYm Fdnknfx ne sgd JYYouYYk BqYsnm: Rntsgdqm íeqhbY0 QdfhnmYk Fdnknfx Qduhdvr: : dc0
úkeqdc Jqímdq Zmc úwdk GneelZm0 BgZl: BGD.Roqhmfdq0 )6[

Etkkdq: BgZqkdr DcvZqcfi �8440 ”úm Dsgmnghrsnqhb Rstcx ne Bnmshmthsx Zmc BgZmfd hm
FvZlad Btkstqd0; OgC chrr0 Mnqsgvdrsdqm Tmhudqrhsx: DuZmrsnm: HK0 )8[

FdklZm: ímcqdv: Zmc Fthcn Hladmrfi 19�80 ”Vgx Ghfg/Nqcdq OnkxmnlhZkr Rgntkc Mns
Ad Trdc hm Qdfqdrrhnm Chrbnmshmthsx Cdrhfmr0; IntqmYk ne Atrhmdrr ) Dbnmnlhb RsYshrshbr:
26–2(. 336-3450 )�3[

FdmfdmaZbg: Gdhchfi 19�90 Ahmchmf Ldlnqhdr. Vnldm Yr LYjdqr Ymc Sdkkdqr ne Ghrsnqx hm
LYftcd: LnyYlahptdfi Mdv Xnqj.BnktlahZ Tmhudqrhsx Oqdrr0 )49[

FqdZs AqhsZhm Enqdhfm Nezbdfi �89�0 ”Onqstftdrd Cdbqdd: Dwsdmchmf sgd Bnmbdrrhnmr
FqZmsdc sn sgd LnyZlahptd BnloZmx / Khranm: Cdbdladq 11: �7820; Hm Aqhshrg Ymc
Enqdhfm RsYsd OYodqr: �785“�7860 Unk0 78: : dc0 útftrstr G0 NZjdr Zmc Vhkkntfgax LZx/
bnbj: 59�-5910 Knmcnm.G0L0R0N0 )4[

FqnridZm: OZtkhmd: Zmc Qnrd JgZssZqfi 19�80 ”Hs+r QZhmhmf Ldm“ GZkkdktiZg! Sgd Knmf/
Qtm Bnmrdptdmbdr ne LZkd/AhZrdc Rdw QZshnr0; Qduhdv ne Dbnmnlhb Rstchdr: 75–1(. 612-
6430 )3[

Ftsgqhd: YZbgZqx JZfZmfi 19�50 ”Enqbdc Unktmsddqr. Sgd Bnlokdwhshdr ne Bndqbhnm
hm BdmsqZk LnyZlahptd: �83�/�85�0; HmsdqmYshnmYk IntqmYk ne íeqhbYm GhrsnqhbYk Rstchdr:
38–1(. �84-1�10 )�9[

Ftsgqhd: YZbgZqx JZfZmfi 19�70 Antmc enq Vnqj. KYanq: Lnahkhsx: Ymc BnknmhYk Qtkd hm BdmsqYk
LnyYlahptd: �839“�854fi BgZqknssdruhkkd: Uú.Tmhudqrhsx ne UhqfhmhZ Oqdrr0 )7: 8[

GZqqhdr: OZsqhbjfi �8720 ”KZantq LhfqZshnm eqnl LnyZlahptd sn Rntsg úeqhbZ, vhsg Rod/
bhZk Qdedqdmbd sn sgd CdkZfnZ AZx GhmsdqkZmc: b0 �751 sn �7860; OgC chrr0 Rbgnnk ne
NqhdmsZk Zmc úeqhbZm Rstchdr: Tmhudqrhsx ne Knmcnm: Knmcnm0 )1: 8[

GZqqhdr: OZsqhbjfi �8830 Vnqj: Btkstqd: Ymc Hcdmshsx. LhfqYms KYanqdqr hm LnyYlahptd Ymc
Rntsg íeqhbY: bfi �759“�8�9fi Onqsrlntsg: MG.GdhmdlZmm0 )6: 7: 8[

GZqqhr: LZquhmfi �8480 ”KZantq DlhfqZshnm Zlnmf sgd LnãZlahptd SgnmfZ. BtkstqZk
Zmc OnkhshbZk EZbsnqr0; íeqhbY: 18–�(. 49-550 )6[

GZqqhrnm: FqZgZlfi �8870 ”PtZmsnr Rnlnr! Sgd Rdbnmc MZshnmZk OnotkZshnm Bdmrtr ne
LnyZlahptd0; Qduhdv ne íeqhbYm OnkhshbYk Dbnmnlx: 14–64(. �13-�210 )14[
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GZuhj: Oghkho Ifi 19�20 ”BnknmhZk úclhmhrsqZshnm: Otakhb úbbntmsr Zmc EhrbZk DwsqZbshnm.
Onkhbhdr Zmc Qdudmtdr hm Onqstftdrd úeqhbZ –�899/�859(0; íeqhbYm Dbnmnlhb Ghrsnqx:
3�. �48-11�0 )14[

Gdakhbg: RsdogZm: Rsdogdm Ifi Qdcchmf: Zmc GZmr,InZbghl Unsgfi 19120 ”RkZudqx Zmc sgd
Aqhshrg HmctrsqhZk Qdunktshnm0; MADQ Vnqjhmf OZodq 2934�0 )�[

Gdkfdrrnm: íkefi �8830 Bgtqbg: RsYsd Ymc Odnokd hm LnyYlahptd. ím GhrsnqhbYk Rstcx vhsg
RodbhYk DlogYrhr nm Ldsgnchrs Cdudknoldmsr hm sgd HmgYlaYmd Qdfhnmfi ToorZkZ.Rvdchrg
Hmrshstsd ne LhrrhnmZqx QdrdZqbg0 )8[

Hkheed: Ingmfi 19950 Sgd íeqhbYm íHCR Dohcdlhb. í Ghrsnqxfi úsgdmr: NG.Nghn Tmhudqrhsx
Oqdrr0 )�9: �2: 13[

HlZh: Jnrtjd: Ktjd Jddkd: Zmc Ctrshm Shmfkdxfi 19�90 ”ú FdmdqZk úooqnZbg sn BZtrZk
LdchZshnm úmZkxrhr0; OrxbgnknfhbYk Ldsgncr: �4–3(. 298-2230 )3: 13[

HrZZblZm: íkkdm: LhbgZdk Rsdogdm: Xtrte ícZl: LZqhZ Inán Gnldm: Dtfdmhn
LZbZln: Zmc ítftrshmgn Ohkhkánfi �8790 ”*Bnssnm Hr sgd Lnsgdq ne Onudqsx*. OdZr/
Zms QdrhrsZmbd sn Enqbdc Bnssnm Oqnctbshnm hm LnyZlahptd: �827/�85�0; HmsdqmYshnmYk
IntqmYk ne íeqhbYm GhrsnqhbYk Rstchdr: �2–3(. 47�-5�40 )�9[

Ithe: Cäbhk: Zmc Dvnts EqZmjdlZfi 19�70 ”Eqnl Bndqbhnm sn BnlodmrZshnm. HmrshstshnmZk
Qdronmrdr sn KZantq RbZqbhsx hm sgd BdmsqZk úeqhbZm Bnoodqadks0; IntqmYk ne HmrshstshnmYk
Dbnmnlhbr: �3–1(. 2�2-2320 )�[

Itmnc: Gdmqh ífi �8�10 Sgd Khed ne Y Rntsg íeqhbYm Sqhadfi Unk0 �: Knmcnm.CZuhc Mtss0 )6: 8[

Jdkkx: LnqfZmfi 191�0 ”Odqrhrsdmbd: QZmcnlhyZshnm: Zmc RoZshZk Mnhrd0; TBC Bdmsqd enq
Dbnmnlhbr QdrdZqbg Vnqjhmf OZodq VO1�?140 )�3[

JgZmmZ: FZtqZu: Dlhq LtqZsgZmnfkt: BZqnkhmd SgdngZqhcdr: Zmc CdZm XZmffi 19110
”úatmcZmbd eqnl úaqnZc. LhfqZms Hmbnld Zmc Knmf/Qtm Dbnmnlhb Cdudknoldms0;
MADQ Vnqjhmf OZodq 187510 )3[

Jhrydvrjh: ímsgnmx: ímcqdv Ldkkhmfdq: ímcqdv RohdklZm: OhZ LZkZmdx: Rn,
mhZ Dgqkhbg RZbgr: Zmc Ideeqdx RZbgrfi 19930 ”ú FknaZk Hmcdw Qdoqdrdmshmf sgd RsZahkhsx
ne LZkZqhZ SqZmrlhrrhnm0; íldqhbYm IntqmYk ne SqnohbYk Ldchbhmd Ymc Gxfhdmd: 69–4(. 375-
3870 )�5[

Kdbkdqb,LZckZkZ: RtyZmmdfi 19970 ”úfd/ChroZqZsd Zmc HmsdqfdmdqZshnmZk Rdw hm Rntsgdqm
úeqhbZ. Sgd CxmZlhbr ne GxodqutkmdqZahkhsx0; íHCR: 11–rtook0 3(. R�6-R140 )�1[

Knvdr: RZqZ: Zmc DctZqcn Lnmsdqnfi 191�Y0 ”Bnmbdrrhnmr: Uhnkdmbd: Zmc Hmchqdbs Qtkd.
Duhcdmbd eqnl sgd Bnmfn Eqdd RsZsd0; PtYqsdqkx IntqmYk ne Dbnmnlhbr: �25–3(. 1936-198�0
)3: 7[

Knvdr: RZqZ: Zmc DctZqcn Lnmsdqnfi 191�a0 ”Sgd KdfZbx ne BnknmhZk Ldchbhmd hm BdmsqZk
úeqhbZ0; íldqhbYm Dbnmnlhb Qduhdv: ���–3(. �173-�2�30 )3: 19[
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KtbZr: Qnadqs Dfi Afi �8760 ”DlhfqZshnm sn Rntsg úeqhbZ+r Lhmdr0; íldqhbYm Dbnmnlhb Qd“
uhdv: 66–2(. 2�2-2290 )3[

KtbZr: Qnadqs Dfi Afi 19940 HmsdqmYshnmYk LhfqYshnm Ymc Dbnmnlhb Cdudknoldms. Kdrrnmr eqnl
Knv“Hmbnld Bntmsqhdrfi MnqsgZlosnm: Lú.DcvZqc DkfZq0 )�[

LZaZrn: LtrZvdmjnrh: Ktmfdkn LkZmfdmh: Kdgknfnmnkn LZjnkZ: NkZmqdvZit
NkZchldih: HmaZqZmh MZhcnn: XnfZmcqZ MZhcnn: Atxhrhkd Bghah: JgZmfdkZmh YtlZ:
Zmc Kdhbjmdrr RhlaZxhfi 191�0 ”EZbsnqr úrrnbhZsdc vhsg úfd/ChroZqZsd RdwtZk OZqsmdq/
rghor Zlnmf LZkdr Zmc EdlZkdr hm Rntsg úeqhbZ. ú LtkshmnlhZk úmZkxrhr ne sgd 19�1
MZshnmZk OnotkZshnm/AZrdc Gntrdgnkc Rtqudx CZsZ0; Dldqfhmf Sgdldr hm Dohcdlhnknfx:
�7. 20 )12[

LZeznkh: DkhrZ Lfi 19�60 ”Hr SqZchshnmZk LZkd Bhqbtlbhrhnm Deedbshud Zr Zm GHU Oqdudmshnm
RsqZsdfx! Duhcdmbd eqnl Kdrnsgn0; OKNR NMD: �1–4(. d9�669650 )13[

LZhmZ: Inrdog: OZtk Nfi NtlZ: Odsdq Lfi LZbgZqhZ: Uhbsnq ífi íkdfZmZ: AdmZqc Lhssn:
HaqZghlZ Rnbç EZkk: íachrZkZm Lfi Mnnq: Qnadqs Vfi Rmnv: Zmc DldkcZ ífi Njhqnfi
19�80 ”ú RoZshZk CZsZaZrd ne GdZksg EZbhkhshdr LZmZfdc ax sgd Otakhb GdZksg Rdbsnq hm
Rta RZgZqZm úeqhbZ0; Rbhdmshzb CYsY: 5. �230 )12: 89: �99[

LhbgZknontknr: Rsdkhnr: Zmc DkhZr OZoZhnZmmntfi 19�20 ”Oqd/BnknmhZk Dsgmhb Hmrshstshnmr
Zmc BnmsdlonqZqx úeqhbZm Cdudknoldms0; DbnmnldsqhbY: 7�–�(. ��2-�410 )�[

Lhmhrsçqhn cZ LZqhmgZ d TksqZlZqfi �8990 ”QdftkZldmsn cn SqZaZkgn cnr HmcéfdmZr0;
Hm Bnkkdbã�n NezbhYk cd KdfhrkYã�n OnqstftdyY. ímmn cd �7880 536-5430 KhranZ.HloqdmrZ
MZbhnmZk0 )6[

Lhmhrsçqhn cn TksqZlZqfi �8480 ”BZqsZ cd LnãZlahptd0; )14[

Lnqhdq,Fdmntc: Dqhbfi 19�80 BYsgnkhbhrl Ymc sgd LYjhmf ne Onkhshbr hm BdmsqYk LnyYlahptd:
�839“�875fi Qnbgdrsdq.Tmhudqrhsx ne Qnbgdrsdq Oqdrr0 )8[

Ltqcnbj: Fdnqfd Odsdqfi �8480 íeqhbY. Hsr Odnokdr Ymc Sgdhq Btkstqd Ghrsnqxfi Mdv
Xnqj.LbFqZv/Ghkk Annj BnloZmx0 )�4: 53[

Mdhk,Snlkhmrnm: AZqqxfi �8660 ”Sgd MxZrrZ BgZqsdqdc BnloZmx. �78�/�8180; IntqmYk ne
íeqhbYm Ghrsnqx: �7–�(. �98-�170 )8[

Mdvhss: LZkxmfi �8840 í Ghrsnqx ne LnyYlahptdfi Aknnlhmfsnm: HM.Tmhudqrhsx ne HmchZmZ
Oqdrr0 )4: 5: 6: 8[

Mtmm: MZsgZmfi 19970 ”Sgd Knmf/Sdql Deedbsr ne úeqhbZ+r RkZud SqZcdr0; PtYqsdqkx IntqmYk
ne Dbnmnlhbr: �12–�(. �28-�650 )�[

Mtmm: MZsgZmfi 19190 ”Sgd GhrsnqhbZk Qnnsr ne Dbnmnlhb Cdudknoldms0; Rbhdmbd:
256–5374(. dZZy88750 )3[

Nrsdq: Dlhkxfi 19�10 ”Qntsdr ne Hmedbshnm. Dwonqsr Zmc GHU Hmbhcdmbd hm Rta/RZgZqZm
úeqhbZ0; IntqmYk ne sgd DtqnodYm Dbnmnlhb írrnbhYshnm: �9–4(. �914-�9470 )13[
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Odohm: IZbptdrfi 19��0 Sgd Nqhfhmr ne íHCRfi Mdv Xnqj.BZlaqhcfd Tmhudqrhsx Oqdrr0 )�[

QZsgZ: Chkho: RZmjds LngZoZsqZ: Zmc DkhmZ RbgdiZfi 19��0 ”HloZbs ne LhfqZshnm nm Dbn/
mnlhb Zmc RnbhZk Cdudknoldms. ú Qduhdv ne Duhcdmbd Zmc Dldqfhmf Hrrtdr0; Vnqkc
AZmj Onkhbx QdrdZqbg Vnqjhmf OZodq 44470 )�[

Qdmhdqr: Fdnqfdr: Zmc QZmhZ SeZhkxfi 19970 ”Onkxfxmx Zmc GHU hm LZkZvh0; CdlnfqYoghb
QdrdYqbg: �8–42(. �7��-�7290 )�2[

Qdmhdqr: Fdnqfdr: Zmc QZmhZ SeZhkxfi 19�10 ”Onkxfxmx: OZqsmdqrgho Bnmbtqqdmbx: Zmc
GHU SqZmrlhrrhnm hm Rta/RZgZqZm úeqhbZ0; CdlnfqYogx: 38–2(. �964-��9�0 )�2[

QdoZqshãán MZbhnmZk cd DrsZsèrshbZfi �8310 Bdmrn cY OnotkYã�n dl �839fi Unk0 1/4: Kntqdmãn
LZqptdr.HloqdmrZ MZbhnmZk cd LnãZlahptd0 )14[

Qdotakhb ne LnyZlahptdfi 19970 Qdptdrs enq Ym Dwsdmrhnm ne sgd CdYckhmd enq Bnlokdshmf sgd
Cdrsqtbshnm ne ímsh“Odqrnmmdk Lhmdr hm Lhmdc íqdYr hm íbbnqcYmbd vhsg íqshbkd 4: OYqYfqYog
� ne sgd Bnmudmshnm nm sgd Oqnghahshnm ne sgd Trd: Rsnbjohkhmf: Oqnctbshnm Ymc SqYmredq ne
ímsh“Odqrnmmdk Lhmdr Ymc nm Sgdhq Cdrsqtbshnm –Eqnl LYqbg 1998 sn LYqbg 19�3(fi úmsh/
Odqrnmmdk Lhmd AZm Bnmudmshnm0 )8�: �9�[

QhsZ,EdqqdhqZ: ífi �8590 ”KZantq DlhfqZshnm Zlnmf sgd LnãZlahptd SgnmfZ. Bnlldmsr
nm Z Rstcx ax LZquhm GZqqhr0; íeqhbY: 29–1(. �3�-�410 )6[

Qnläm: Lhftdk Nfi: Ygntrdm VZmf: Phmfrnmf Rtm: UhqfhmhZ JZka: Rsdudm Cfi Lhkkdq:
ímcqdv LnksgZm: Knqh Rbgtksy: InqcZm Adkk: DkdZmnq Bfi Rsnjdr: Zmc AgZqsdmct
OZmcdx: ds Zkfi 19�70 ”MúRú+r AkZbj LZqakd Mhfgsshld Khfgsr Oqnctbs Rthsd0; Qdlnsd
Rdmrhmf ne Dmuhqnmldms: 1�9. ��2-�320 )56: 66[

Qnrd: ífi: Ifi LbJdd: Jfi Rhlr: Dfi Aqhfgs: ífi Qdhsg: Zmc Lfi TqaZmfi 19190 KYmcRbYm FknaYk
19�8fi NZj Qhcfd MZshnmZk KZanqZsnqx0 )56: 66[

Qnrr: DcvZqc íkrvnqsgfi �8140 Qdonqs nm Dloknxldms ne MYshud KYanq hm Onqstftdrd íeqhbYfi
Mdv Xnqj.Sgd úaanss Oqdrr0 )7[

RZkcZmgZ: Efi �8390 ”BZqsZ cZ BnkömhZ cd LnãZlahptd. Rdftmcn Z RtZ úbstZk Chuhràn
úclhmhrsqZshuZ0; )14[

RZkdl: íqhZmd: Zmc ívZ ílaqZ Rdbjfi 19120 ”Dm Qntsd. Sgd Eqdmbg BnknmhZk úqlx:
DlhfqZshnm: Zmc Cdudknoldms hm Lnqnbbn0; Tmotakhrgdc0 )3[

RbgZdedq: Qnahm: Rhlnm Fqdfrnm: Ideeqdx Vfi DZsnm: NvdmLtftqtmfh: QdadbbZ QgdZc:
íkadqs SZjZqtyZ: QtetqvnjtcZ LZrvdqZ: Zmc BnmrsZmbd MxZltjZoZfi 19�60 ”úfd/
ChroZqZsd QdkZshnmrghor Zmc GHU Hmbhcdmbd hm úcnkdrbdms Fhqkr Zmc Xntmf Vnldm.
Duhcdmbd eqnl YhlaZavd0; íHCR: 2�–�9(. �35�-�3690 )�2: 12[

Rbgmdhcdq: Tcn: ímcqdZr Adbjdq: Odsdq Ehmfdq: Dkjd Qtrsdldhdq: Zmc LZqjtr Yhdrdfi
19190 FOBB Etkk CYsY Lnmsgkx Oqnctbs Udqrhnm 1919 Ys 9fi14&. Lnmsgkx KYmc“RtqeYbd Oqd“
bhohsYshnm eqnl QYhm“FYtfdr Athks nm FSR“AYrdc Ymc GhrsnqhbYk CYsYfi FknaZk OqdbhohsZshnm
BkhlZsnknfx Bdmsdq0 )�5[
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Rlhsg: íkZm Jfi: Zmc FdquZrd BkZqdmbd Rlhsgfi �8740 ”úmfnkZ Zmc LnyZlahptd: �769/
�8940; Hm Sgd BYlaqhcfd Ghrsnqx ne íeqhbY0 Unk0 5: : dc0 QnkZmc Nkhudq Zmc F0 M0 RZmcdq/
rnm: 382-41�0 BZlaqhcfd.BZlaqhcfd Tmhudqrhsx Oqdrr0 )4[

RSíQSfi 19110 FknaYk Sdqqnqhrl CYsYaYrd: �869“1919fi MZshnmZk Bnmrnqshtl enq sgd Rstcx ne
Sdqqnqhrl Zmc Qdronmrdr sn Sdqqnqhrl0 )81: �9�[

Rshbgsdq: RgZqnmfi �8740 LhfqYms KYanqdqrfi BZlaqhcfd: TJ.BZlaqhcfd Tmhudqrhsx Oqdrr0
)�[

Rtmcadqf: QZkog: Zmc Dqhj LdkZmcdqfi 19�20 ”Hmsqnctbhmf sgd TBCO Fdnqdedqdmbdc
Dudms CZsZrds0; IntqmYk ne OdYbd QdrdYqbg: 49–3(. 412-4210 )82: �9�[

SZmrdq: EqZmj: Shkk A�qmhfgZtrdm: KZtqdm Gtmc: Fdneeqdx Ofi FZqmdss: MtZkZ LbFqZsg:
Zmc LZqhd,Knthrd Mdvdkkfi 19��0 ”Deedbs ne Bnmbtqqdms RdwtZk OZqsmdqrghor nm QZsd ne
Mdv GHU Hmedbshnmr hm Z Ghfg/OqduZkdmbd: QtqZk Rntsg úeqhbZm OnotkZshnm. ú Bngnqs
Rstcx0; Sgd KYmbds: 267–8676(. 136-1440 )�2[

Sdqshks: Lhbgékdfi 19940 ”Onkxfxmx: Edqshkhsx: Zmc RZuhmfr0; IntqmYk ne OnkhshbYk Dbnmnlx:
��2–5(. �23�-�26�0 )1: �9: 4�: 43: 5�[

Sdqshks: Lhbgékd DkhyZadsgfi 19920 ”Onkxfxmx Zmc Onudqsx0; OgC chrr0 Tmhudqrhsx ne Lhm/
mdrnsZ0 )��: 41[

Sdxd: Inrdog Jnxdfi 19110 ”LhfqZshnm hm Vdrs úeqhbZ. úm Hmsqnctbshnm0; Hm LhfqYshnm hm
Vdrs íeqhbY0 : dc0 Inrdog Jnxd Sdxd: 2-�60 BgZl: BGD.Roqhmfdq0 )�[

SgdngZqhcdr: BZqnkhmdfi 19190 ”Sgd Tmhmsdmcdc Bnmrdptdmbdr ne LhfqZshnm Onk/
hbx nm Nqhfhm/Bntmsqx KZanq LZqjds Cdbhrhnmr0; IntqmYk ne Cdudknoldms Dbnmnlhbr:
�31. �9116�0 )3[

ShlZdtr: HZm: Zmc Vdmcx FqZgZlfi �8780 ”KZanq BhqbtkZshnm: LZqqhZfd: Zmc Edqshkhsx hm
Rntsgdqm úeqhbZ0; Hm Qdoqnctbshnm Ymc RnbhYk NqfYmhyYshnm hm Rta“RYgYqYm íeqhbY0 : dc0
Qnm I0 KdrsgZdfgd: 254-3990 Adqjdkdx.Tmhudqrhsx ne BZkhenqmhZ Oqdrr0 )8[

SqZmruZZk BgZladq ne Lhmdrfi �8350 ”LZo ne Rntsgdqm úeqhbZ Rgnvhmf sgd Qdbqthshmf
Rxrsdlr ne sgd MZshud Qdbqthshmf BnqonqZshnm Zmc sgd VhsvZsdqrqZmc MZshud KZantq
úrrnbhZshnm0; )36[

TMíHCR: TMHEDL: Zmc TMEOífi 19930 ”úbshnm ZfZhmrs úHCR Ltrs úccqdrr Dohcdlhb+r
HmbqdZrhmf HloZbs nm Vnldm: RZxr TM Qdonqs0; )12[

TM OnotkZshnm Chuhrhnmfi 19110 Vnqkc OnotkYshnm Oqnrodbsr 1911fi Tmhsdc MZshnmr CdoZqs/
ldms ne Dbnmnlhb Zmc RnbhZk úeeZhqr0 )1[

UZhk: Kdqnxfi �8650 ”LnyZlahptd+r BgZqsdqdc BnloZmhdr. Sgd Qtkd ne sgd Eddakd0; IntqmYk
ne íeqhbYm Ghrsnqx: �6–2(. 278-3�50 )4: 8[

uZm VZhidmatqf: LZqkntrfi 19�70 ”EhmZmbhmf sgd úeqhbZm BnknmhZk RsZsd. Sgd Qdudmtd
HlodqZshud Zmc Enqbdc KZanq0; IntqmYk ne Dbnmnlhb Ghrsnqx: 67–�(. 39-790 )3[
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Udqgnde: Fqhdsihdfi 19�70 ”Oqd/BnknmhZk úeqhbZ. Chudqrhsx hm NqfZmhyZshnm Zmc LZmZfd/
ldms ne Dbnmnlx Zmc Rnbhdsx0; Hm Sgd OYkfqYud GYmcannj ne LYmYfdldms Ghrsnqx0 : dc0
AqZckdx Anvcdm: Ideeqdx Ltkcnnm: úmsgnmx Fntkc Zmc úkcdZ LbLtqqZx0 OZkfqZud
LZblhkkZm BgZl0 )�[

Uhantc: Bçbhkd: Knmd Rhlnmrdm: Zmc FdqZkcn Bgnvdkkfi 19�50 ”ú FdmdqZkhydc/Fqnvsg
Lncdk sn BgZqZbsdqhyd sgd DZqkx úrbdmchmf OgZrd ne Hmedbshntr ChrdZrd0; Dohcdlhbr:
�4. 16-260 )�6[

VZmf: QhbgZqc Ifi: RZldq ík,RZeeZq: Ideeqdx Qnfdqr: Zmc LZssgdv Vfi GZgmfi 19120 ”Gt/
lZm FdmdqZshnm Shldr Zbqnrr sgd OZrs 149:999 XdZqr0; Rbhdmbd ícuYmbdr: 8–�(. dZal69360
)2: ��: 5�[

Vdhmd: RsduZm Lfi: Zmc ícqhZmmZ Afi JZrgtaZfi 19�10 ”KZanq LhfqZshnm Zmc GHU Qhrj. ú
RxrsdlZshb Qduhdv ne sgd KhsdqZstqd0; íHCR Ymc AdgYuhnq: �5–5(. �594-�51�0 )2: �2: 2�[

Vdhmrsdhm: Idqdlx Lfi 19950 Hmrhcd Qdadkkhnm. Sgd Onkhshbr ne Hmrtqfdms Uhnkdmbdfi Mdv
Xnqj.BZlaqhcfd Tmhudqrhsx Oqdrr0 )�9[

Vhkrnm: EqZmbhrfi �8610 KYantq hm sgd Rntsg íeqhbYm Fnkc Lhmdr: �8��“�858fi Mdv
Xnqj.BZlaqhcfd Tmhudqrhsx Oqdrr0 )6[

Vnqkc AZmjfi 19190 Vnqkc Rknod Lncdk hm Cdfqddrfi Sgd Vnqkc AZmj Fqnto0 )�5[

XZkbhmcZf: DqgZm: Dqhb Dkftdqn: Bçkhmd íqmZsgZt: OZsqhbj CtqZmc: IdZm íjhZmZ: Shl,
nsgx Ifi ímcdqrnm: ífmdr ítantx: EqZmãnhr AZkkntw: OZsqhbj AdrmZqc: Zmc Gdquç
AnfqdZt: ds Zkfi 19��0 ”Ltkshokd Hmcdodmcdms Hmsqnctbshnmr ne OkZrlnchtl eZkbhoZqtl
hm Rntsg úldqhbZ0; Oqnbddchmfr ne sgd MYshnmYk íbYcdlx ne Rbhdmbdr: �98–1(. 4��-4�50 )�[

YZadk: EknqhZm: AhqfhssZ Otsydmkdbgmdq: ZmcVnkeqZlLZtrdqfi 19�30 ”FknaZk úfqhbtkstqZk
KZmc Qdrntqbdr. ú Ghfg Qdrnktshnm RthsZahkhsx DuZktZshnm Zmc Hsr Odqrodbshudr tmshk
1�99 tmcdq BkhlZsd BgZmfd Bnmchshnmr0; OKNR NMD: 8–�1(. d��38790 )�5[
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Nmkhmd íoodmchw enq.

BhqbtkZq LhfqZshnm: LZqqhZfd LZqjdsr: Zmc GHU.
Knmf,Qtm Duhcdmbd eqnl LnyZlahptd

Inm Cdmsnm/Rbgmdhcdq

BkYqj Tmhudqrhsx

úoqhk 11: 1913
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Bnmsdmsr
í ícchshnmZk Ehftqdr. GhrsnqhbZk Nudquhdv 36

ú� VhsvZsdqrqZmc Fnkc Lhmd KZanq Qdbqthsldms Onrsr 0 0 0 0 0 0 0 0 0 0 0 0 0 0 36
ú1 MhZrrZ BnloZmx Zmc BnknmhZk RsZsd Sdqqhsnqhdr hm Mnqsgdqm LnyZlahptd 0 37
ú2 úudqZfd úmmtZk Mtladqr ne VhsvZsdqrqZmc Fnkc Lhmd Vnqjdqr ax Bntmsqx 38
ú3 úclhmhrsqZshud QdnqfZmhyZshnm ne BnknmhZk LnyZlahptd 0 0 0 0 0 0 0 0 0 0 0 49

A NKF Lncdk ne sgd Dbnmnlx Zmc LZqqhZfd LZqjds 4�
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íoodmchw ífi ícchshnmZk Ehftqdr. GhrsnqhbZk Nudquhdv

��fl VhsvWsdqrqWmc Fnkc Lhmd JWanq Qdbqthsldms Onrsr

Ehftqd í�. Qdbqthsldms Onrsr Zbqnrr Rntsgdqm úeqhbZ: �835 )�: 1: 5: ���[

Mnsdr. Sgd lZo eqnl sgd SqZmruZZk BgZladq ne Lhmdr –�835( rgnvr hsr kZanq qdbqthsldms mdsvnqj: vhsg
qdc rptZqdr nudqkZhc nm onrsr+ knbZshnmr0 LnyZlahptd hr Zs sgd dZrsdqm dcfd ne sgd lZo+r lhcckd rdbshnm
Zmc hr kZadkdc Zr LNY0
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�1fl MhWrrW BnloWmx Wmc BnknmhWk RsWsd Sdqqhsnqhdr hm Mnqsgdqm LnyWlahptd

Ehftqd í1. Fnudqmldms/BnloZmx Anqcdq hm Mnqsgdqm LnyZlahptd: �78�/�818 )4[

Mnsdr. Sgd lZo rgnvr sgd anqcdq adsvddm sgd MhZrrZ BnloZmx+r bgZqsdqdc bnmbdrrhnm Zmc sdqqhsnqx
Zclhmhrsdqdc ax sgd bnknmhZk rsZsd0
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�2fl �udqWfd �mmtWk Mtladqr ne VhsvWsdqrqWmc Fnkc Lhmd Vnqidqr ax Bntmsqx

Ehftqd í2. Ldm Vnqjhmf hm VhsvZsdqrqZmc Fnkc Lhmdr: �819/78 )5: 8[

Mnsdr. Sgd fqZog rgnvr ZudqZfd ZmmtZk mtladqr ne VhsvZsdqrqZmc lhmd vnqjdqr ax bntmsqx ne nqhfhm
–Bqtrg: Iddudr Zmc XtcdklZm: �88�(0
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�3fl �clhmhrsqWshud QdnqfWmhyWshnm ne BnknmhWk LnyWlahptd

Ehftqd í3. Enqldq Bnmbdrrhnm NudqkZhc nm Mdv úclhmhrsqZshud AntmcZqhdr: �832 )8[

Mnsdr. Sgd lZo eqnl FdmfdmaZbg –19�9( rgnvr sgd ennsoqhms ne sgd enqldq LnyZlahptd BnloZmx bnm/
bdrrhnm hm fqZx nudqkZhc nm qdcqZvm ZclhmhrsqZshud antmcZqhdr0

49



íoodmchw Afi NKF Lncdk ne sgd Dbnmnlx Zmc LZqqhZfd LZqjds

A�fl Lncdk Rdsto

Sgd lncdk sZjdr okZbd nudq hmzmhsd chrbqdsd shld0 HmchuhctZkr Zqd dhsgdq lZkd –L( nq
edlZkd –E( Zmc sgd rdw qZshn Zs ahqsg hr �0 úesdq bghkcqdm Zqd anqm: sgdhq rtquhuZk cdodmcr
nm oZqdmsr+ bgnhbdr: vghbg H chrbtrr adknv0 He sgdx cn: sgdx khud enq svn odqhncr: xntmf
Zmc nkc –í ∈ {W:N{(0 Ldm Zqd edbtmc enq ansg odqhncr vghkd vnldm bZm nmkx qdoqnctbd
vgdm xntmf0 Sgd chrbntms eZbsnq hr β ∈ �9: fl(0

A�fi�fi Oqdedqdmbdr

Ldm uZktd bnmrtloshnm Zmc: hm sghr oZsqhkhmdZk rnbhdsx: sgd bnmshmtZshnm ne sgdhq khm/
dZfdr0 Sgdhq oqdedqdmbdr Zqd qdoqdrdmsdc ax sgd tshkhsx etmbshnm knf�bW:Ls () β knf�bN:L

s)fl ()
γ knf� e Ws ) e Ns)fl(: vgdqd e í hm Z fhudm odqhnc hr sgd mtladq ne rtquhuhmf bghkcqdm sgdx
gZud Zs Zfd í Zmc γ ∈ �9: fl( hr sgd hlonqsZmbd okZbdc nm bnmshmthmf Z khmdZfd0 Sgd oqde/
dqdmbd enq edqshkhsx hlokhdr sgZs ldm ltrs gZud bghkcqdm ats Zqd hmcheedqdms Zr sn vgdm
sgdx gZud sgdl0 Sgdqdenqd: sghr Zrrtloshnm okZxr Z lZinq qnkd hm sgd lncdk. sgd shl/
hmf ne bghkcqdm hr cdsdqlhmdc dmshqdkx ax sgd sqZcdnee adsvddm –chrbntmsdc( tshkhsx eqnl
ZcchshnmZk bnmrtloshnm Zmc tshkhsx eqnl ZcchshnmZk rtquhuhmf bghkcqdm0

Hm bnmsqZrs –Zmc hm Z lhmnq cdoZqstqd eqnl Sdqshks: 1994(: vnldm nmkx uZktd bnm/
rtloshnm adbZtrd bghkcqdm cn mns inhm sgdhq khmdZfdr0 Sgdhq oqdedqdmbdr Zqd qdoqdrdmsdc
Zr knf�bW:Es ( ) β knf�bN:E

s)fl(0 H Zkrn Zrrtld sgZs he sgdqd hr mn cheedqdmbd adsvddm gdq bnm/
rtloshnm vgdm rhmfkd udqrtr vgdm lZqqhdc: rgd bgnnrdr sn lZqqx02�

A�fi1fi Hmbnld Ymc Vnldm°r RYuhmfr

Nmd ne sgd svn lZinq cduhZshnmr H lZjd eqnl sgd Ztsgnq+r lncdk hr sgZs ansg xntmf
Zmc nkc ldm vnqj enq Zm dwnfdmntrkx rds vZfd xí: ZmZknfntr sn enqbdc kZanq kZvr
bnlodkkhmf sgdl sn vnqj nm adgZke ne DtqnodZm bZohsZk0 Sghr edZstqd hlokhdr sgZs sgdx
cn mns rZud sn bnmrtld hm nkc Zfd0 Hm bnmsqZrs: H lZhmsZhm sgd rdsto ne xntmf vnldm
vnqjhmf enq Zm dmcnfdmntrkx cdsdqlhmdc vZfd vs vghkd nkc vnldm cn mns: hmrsdZc
bnmrtlhmf eqnl vgZs sgdx rZudc Zmc hmudrsdc hm sgd qdoqdrdmsZshud zql vgdm xntmf:
rEs�fl0 Sgdhq hmudrsldms dZqmr sgd hmsdqdrs qZsd qs + Qs � δ: vgdqd Qs hr sgd qdstqm sn
cnldrshb bZohsZk Zmc δ hr cdoqdbhZshnm0

A�fi2fi LYqqhYfd Ymc Edqshkhsx

Hm dudqx odqhnc: ldm Zmc rhmfkd vnldm dmsdq Z eqhbshnmkdrr lZqqhZfd lZqjds hm vghbg
sgd enqldq cdlZmc mí

s ≥ 9 vhudr sgZs dZbg bnrs sgd aqhcd oqhbd os0 Hs hr hlonqsZms sn mnsd
sgZs lZqqhZfd hm sghr lncdk hr rnkdkx Z ldsgnc ne oqnctbhmf –kdfhshlZsd( bghkcqdm - sgdqd
hr mn hmsqZgntrdgnkc aZqfZhmhmf Zmc hmchuhctZkr bnmrtld nmkx eqnl sgdhq nvm atcfdsr0
úr Z etqsgdq rhlokhzbZshnm: sgd rdbnmc lZinq cdoZqstqd H lZjd eqnl Sdqshks –1994( hr sn

2� H cn rn sn dmrtqd sgZs vnldm dmsdq sgd lZqqhZfd lZqjds Zmc Zqd hmcheedqdms adsvddm onsdmshZk gtr/
aZmcr vgn bZm oZx sgd aqhcd oqhbd0

4�



fhud vnldm oqnodqsx qhfgsr nudq sgdlrdkudr - h0d0: sgdx cdbhcd vgdsgdq sn lZqqx Zmc Zqd
oZhc sgdhq aqhcd oqhbdr - bnmrhrsdms vhsg sgd Zrrtloshnm sgZs sgdx Zkrn rZud Zmc hmudrs021

Gnvdudq: H oqdrdqud sgd Zrrtloshnm sgZs ldm lZjd edqshkhsx cdbhrhnmr Zknmd ax bgnnr/
hmf sn gZud e ís ≥ 9 bghkcqdm roqdZc dptZkkx Zbqnrr sgdhq vhudr: rn dZbg adZqr e ís

mí
s
0 Sgd bnrs

enq Zkk ne gdq neeroqhmf sn rtquhud bghkcgnnc hr 1ϵ
� e ís
mí
s

1: vghbg hr rokhs dudmkx adsvddm

gdq Zmc gdq gtraZmc0 úr Z qdrtks: sgd bnrs sn ghl ne gZuhmf e ís bghkcqdm hr ϵ� e ís (1

mí
s

0

A�fi3fi Ldm°r Bgnhbd Oqnakdl

Tmkdrr xntmf ldm+r vZfdr Zqd rtezbhdmskx fqdZsdq sgZm nkc ldm+r: sgdx vhkk nmkx lZqqx
Zmc gZud bghkcqdm vgdm nkc0 Sn rdd vgx: mnsd sgZs adbZtrd ne chrbntmshmf: sgdx mddc
sn ad Zakd sn gZud Z fnnc cdZk lnqd bghkcqdm vgdm xntmf sn itrshex enqfnhmf oqdrdms
bnmrtloshnm sn oZx enq vhudr Zmc sgdhq neeroqhmf+r rtquhuZk0 Gnvdudq: he xntmf ldm+r
vZfdr dwbddc sghr sgqdrgnkc: sgdx vhkk nmkx lZqqx Zmc gZud bghkcqdm vgdm xntmf022
Sgdqdenqd: he sgd noshlZk Zfd enq lZqqhZfd Zmc bghkcqdm hr í: sgd oqnakdl enq ldm ne sgZs
Zfd hm odqhnc s hr qdoqdrdmsdc Zr

lZw
mí
s : e

í
s ≥9

knf

xí � osmí

s �
ϵ� e ís (1

mí
s


) γ knf� e ís (: –A�(

vgdqd sgd tshkhsx eqnl bnmrtloshnm hm sgd nsgdq odqhnc ne sgdhq khudr cqnor nts adbZtrd
sgdx rhlokx bnmrtld sgdhq dmshqd atcfdsr0

A�fi4fi LYqqhYfd LYqjds BkdYqhmf Ymc OnotkYshnm CxmYlhbr

Sgd rhyd ne sgd xntmf onotkZshnm ne Z fhudm rdw hm s hr Ls0 úrrtlhmf sgZs xntmf vnldm
bgnnrd sn lZqqx: dptZshmf rtookx Zmc cdlZmc hm sgd lZqqhZfd lZqjds xhdkcr

e Ws�fl
1

)
e Ns�fl
1ηs�fl

+ ηsmW
s ) mN

s : –A1(

vgdqd ηs + Ls
Ls�fl

hr sgd fqnvsg hm fdmdqZshnm rhyd eqnl s� fl sn s0 Hsr kZv ne lnshnm hr

ηs)fl +
e Ws
1

)
e Ns
1ηs

0 –A2(

A�fi5fi Vnldm°r Bgnhbd Oqnakdl

úr sgd dmshqd uZktd ne lZqqhZfd sn ldm hr sgd Zahkhsx sn gZud bghkcqdm: ldm vhkk nmkx cd/
lZmc xntmf vnldm Zr vhudr0 Sgdqdenqd: vgdsgdq Z xntmf vnlZm dmsdqr sgd lZqqhZfd

21 H aZrd sghr Zrrtloshnm nm Zm dZqkhdq udqrhnm ne sgd Ztsgnq+r lncdk –Sdqshks: 1992: rdb0 6(0 HlonqsZmskx:
sgd ptZkhsZshud qdrtksr Zqd sgd rZld ats hs kdZcr sn ghfgdq ZffqdfZsd rZuhmfr qZsdr sgZm vgdm oZqdmsr lZqqx
nee cZtfgsdqr Zmc qdbdhud sgdhq aqhcd oqhbdr0 Hm sgZs bZrd: xntmf vnldm ltrs oZx sgdhq rgZqd ne sgd bnrs
ne bghkcqdm vhsgnts sgd Zcchshnm ne sgd aqhcd oqhbd sn sgdhq atcfdsr: vghbg qdctbdr vgZs sgdx bZm rZud0

22 Sgdrd rsZsdldmsr vhkk ad enqlZkhydc Zr bnmchshnmr nm oZqZldsdqr adknv0
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lZqjds cdodmcr nm sgd cheedqdmbd adsvddm sgd aqhcd oqhbd Zmc sgd bnrs ne gdq edqshkhsx
fhudm Z onsdmshZk gtraZmc+r cdlZmc enq vhudr Zmc bghkcqdm –cdmnsdc Zr m̂s Zmc ês(0 He
os ≥ ϵ ê 1s

m̂1s
: sgdm rgd bgnnrdr sn lZqqx Zmc gdq oqnakdl bZm ad qdoqdrdmsdc Zr

lZw
rEs ≥9

knf

vs ) os �

ϵ ê 1s
m̂1s
� rEs


) β knf

�
qs)flrEs


0 –A3(

Tmcdq sghr bnmchshnm nm sgd aqhcd oqhbd –h0d0: lZqqhZfd vdZjkx hmbqdZrdr gdq bnmrtlo/
shnm(: hs hr hlonqsZms sn mnsd sgZs he onotkZshnm fqnvsg hr onrhshud Zmc ldm+r vZfdr Zqd
rtbg sgZs nmkx nkc ldm lZqqx: sgdm dZbg nkc lZm gZr lnqd sgZm nmd vhed0 Ats he sgd
rsqtbstqd ne ldm+r vZfdr hlokhdr sgZs nmkx xntmf ldm lZqqx: sgdm Zkk lZqqhZfdr Zqd
lnmnfZlntr0 úksdqmZshudkx: he lZqqhZfd qdctbdc gdq bnmrtloshnm: sgdm vnldm vntkc
mns lZqqx Zmc sgd lhcckd svn sdqlr hm gdq xntmf/Zfd atcfds vntkc cqno nts ne gdq
oqnakdl: ats sgd eZbs sgZs ldm vntkc dwodqhdmbd hmzmhsdkx mdfZshud tshkhsx eqnl eZhkhmf
sn bnmshmtd sgdhq khmdZfdr hlokhdr sgZs sghr rbdmZqhn vhkk mns nbbtq0

Sghr knfhb Zkknvr enq rsqZhfgsenqvZqc dwoqdrrhnmr enq svn lZqqhZfd lZqjds ptZmshshdr
ne hmsdqdrs0 Sgd zqrs hr sgd rgZqd ne lZqqhZfdr sgZs Zqd Zfd/chroZqZsd –h0d0: xntmf vnldm
lZqqxhmf nkc ldm(: Cs + mN

s
ηs
0 Sgd nsgdq hr sgd ZudqZfd mtladq ne aqhcdr odq lZm

lZqqxhmf hm sgZs odqhnc –gdmbdenqsg ”aqhcdr odq lZqqhdc lZm;(: As + ηsmW
s )mN

s
ηs)fl 0

A�fi6fi Oqnctbshnm Ymc Cnldrshb BYohsYk LYqjds BkdYqhmf

Vhsghm sgd lncdk: ntsots hr oqnctbdc ax Z qdoqdrdmsZshud zql sgZs dloknxr xntmf
vnldm0 Hs gZr sgd oqnctbshnm etmbshnm Ws + íJ�

s K
fl��
s : vgdqd í hr sgd kdudk ne sdbgmnknfx:

Js hr cnldrshb bZohsZk: Ks hr kZanq: Zmc � hr bZohsZk+r rgZqd ne hmbnld0 Oqnzs lZwhlhyZshnm
hlokhdr sgZs sgd qdstqm sn bZohsZk Zmc sgd vZfd Zqd

Qs + �íj��fls : vs + �fl� �(íj�s : –A4(

vgdqd js hr bZohsZk odq vnqjdq0 Hsr kZv ne lnshnm hr

js)fl +
rEs
ηs)fl

0 –A5(

A�fi7fi Cdzmhshnm ne Dpthkhaqhtl

Cdzmhshnm �fi Sgd dpthkhaqhtl ne sghr dbnmnlx hr cdzmdc ax sgd noshlYk bgnhbdr enq ldm hm –A�(
sYjhmf oqhbdr Yr fhudm: sgd lYqqhYfd lYqjds bkdYqhmf Yr hm –A1(: onotkYshnm dunkuhmf Yr hm –A2(: sgd
noshlYk bgnhbdr enq vnldm hm –A3( sYjhmf oqhbdr Ymc ldm°r cdlYmc Yr fhudm: sgd qdoqdrdmsYshud
zql lYwhlhyhmf oqnzsr Yr hm –A4(: Ymc sgd cnldrshb bYohsYk rsnbj odq vnqjdq dunkuhmf Yr hm –A5(fi

A1fl AWrdkhmd VWfd Qdfhld. AWkWmbdc Fqnvsg OWsg

Sgd zqrs naidbs ne hmsdqdrs hr sgd aZrdkhmd AFO. Zm dpthkhaqhtl rZshrexhmf Cdzmhshnm �vhsg
bnmrsZms onotkZshnm fqnvsg ηfl Zmc cnldrshb bZohsZk odq vnqjdq jfl tmcdq vghbg nmkx nkc
ldm lZqqx xntmf vnldm0 Sghr rbdmZqhn lZor nmsn sgd odqhncr oqhnq sn sgd rsZqs ne

42



bhqbtkZq lhfqZshnm0 Sgd oqdchbshnmr adknv qdfZqchmf lZqqhZfd Zmc edqshkhsx bknrdkx lZsbg
sgnrd enq sgd onkxfxmntr AFO hm Sdqshks –1994(: ats sgdx chudqfd enq bZohsZk ZbbtltkZshnm
fhudm sgd cheedqdmbdr hm ldm+r oqnctbshnm023

írrtloshnm A�fi Wntmf ldm°r vYfdr cn mns dwbddc nkc ldm°r: vghbg Yqd Yanud Y bdqsYhm kdudk.

hfi xN ≥ xWfi24

hhfi xN < 7ϵ�fl)γ(
γ fi

Oqnonrhshnm A�fi Hm sgd AFO ne sghr dbnmnlx tmcdq írrtloshnm A�.

hfi íkk lYqqhYfdr Yqd Yfd“chroYqYsd: Yr dYbg nkc lYm lYqqhdr ηfl < fl xntmf vhudrfi

hhfi Sgd cnldrshb bYohsYk rsnbj odq vnqjdq eYkkr Yr nkc ldm°r vYfdr - Ymc sgtr onotkYshnm fqnvsg
- qhrd: vghbg knvdqr xntmf vnldm°r bnmrtloshnm ax qdctbhmf sgdhq vYfdr ats qYhrdr nkc
vnldm°r bnmrtloshnm ax hmbqdYrhmf sgd hmsdqdrs qYsdfi

Oqnnefi Enq oZqs –h(: sgd zqrs/nqcdq bnmchshnmr enq –A�( Zqd oí
s + ϵ� e ís (1

�mí
s (1

- rn Zkk xntmf

vnldm dmsdq sgd lZqqhZfd lZqjds - Zmc e ís +
}

γmí
s

}
xí�oí

s mí
s}

ϵ
}
1)γ

0 Sgdrd bnmchshnmr xhdkc Z
lZm+r bgnhbdr Zr etmbshnmr ne sgd aqhcd oqhbd:

mí
s +

γxí

1os�fl) γ(
: e ís +

γxí

1}ϵos�fl) γ(
0 –A6(

Rtarshstshmf –A6( hmsn –A1( fhudr sgd lZqjds/bkdZqhmf aqhcd oqhbd Zr

o9 + 3ϵ�ηí
fl (1: –A7(

vghbg hmbqdZrdr vhsg sgd bnrs ne bghkcqdm+r rtquhuZk Zmc onotkZshnm fqnvsg adbZtrd
vhudr ltrs ad bnlodmrZsdc enq gZuhmf lnqd dwodmrhud nq ZcchshnmZk bghkcqdm0

Fhudm sgZs ldm vhkk lZqqx Zmc gZud bghkcqdm hm itrs nmd odqhnc ne Zctksgnnc: ono/
tkZshnm fqnvsg cdodmcr nm vghbg Zfd hs hr0 Rtarshstshmf sgdhq cdlZmcr enq bghkcqdm hm
–A6( Zmc sgd aqhcd oqhbd hm –A7( hmsn sgd dwoqdrrhnm enq onotkZshnm fqnvsg hm –A2( xhdkcr

ηW
fl +


γxW

7ϵ�fl) γ(

 fl
1

: ηN
fl +


γxN

7ϵ�fl) γ(

 fl
2

0 –A8(

23úm hmsdqdrshmf mtZmbd hr sgZs he sgd rsqtbstqd ne ldm+r vZfdr vZr rtbg sgZs xntmf ldm lZqqhdc
Zmc nkc ldm chc mns –h0d0: he lnmnfZlx Zqnrd dmcnfdmntrkx(: bZohsZk odq vnqjdq vntkc ad knvdq hm sgd
lnmnfZlntr AFO sgZm tmcdq onkxfxmx: sgntfg ZudqZfd bnmrtloshnm vntkc rshkk ad ghfgdq0 Sgd hmsthshnm:
Zr chrbtrrdc vgdm rdsshmf to ldm+r bgnhbd oqnakdl: hr sgZs xntmf ldm vntkc nmkx fhud to oqdrdms
bnmrtloshnm he sgdx bntkc Zeenqc lZmx lnqd bghkcqdm: chktshmf sgd bZohsZk rsnbj vhsg eZrsdq onotkZshnm
fqnvsg0 Gnvdudq: sgntfg hs hr adxnmc sgd rbnod ne sghr oZodq sn rstcx enqlZkkx: hs rddlr khjdkx sgZs hm sghr
lncdk: hlonrhmf lnmnfZlx –ax bnmrsqZhmhmf mW

s ) mN
s)fl ≤ fl( Zmc Zcchmf Z odmZksx enq vnldm qdlZhmhmf

tmlZqqhdc vntkc qdctbd edqshkhsx Zmc sgtr hmbqdZrd bZohsZk odq vnqjdq: Zr sgd Ztsgnq zmcr0
24 Sghr Zrrtloshnm hr rtezbhdms enq oZqs –h( adknv0 Hs fqdZskx rhlokhzdr sgd oqdrdmsZshnm Zmc hr eZq lnqd

hmsthshud sgZm nmd sgZs hr mdbdrrZqx Zmc rtezbhdms: vghbg Zkknvr vZfdr sn rsqhbskx cdbqdZrd vhsg Zfd0
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Hmsthshudkx: onotkZshnm fqnvsg hmbqdZrdr Zr bghkcqdm+r rtquhuZk adbnldr qdkZshudkx lnqd
ZeenqcZakd: dhsgdq ax hmbqdZrhmf nkc ldm+r vZfdr nq cdbqdZrhmf sgd bnrs ne jddohmf sgdl
Zkhud: Zmc Zr sgd hlonqsZmbd okZbdc nm edqshkhsx hmbqdZrdr0 Mnmdsgdkdrr: Zs zqrs hs rddlr
bntmsdqhmsthshud sgZs sgd onotkZshnm fqnvsg qZsd vntkc ad ghfgdq tmcdq lnmnfZlx –h0d0:
nmkx xntmf ldm lZqqxhmf(0 Ats hs hr hlonqsZms sn qdbZkk sgZs ldm vhkk lZqqx vgdm
xntmf nmkx he sgdhq vZfdr Zqd rtezbhdmskx ghfg sn gZud dmntfg bghkcqdm sn bnlodmrZsd
enq qdctbhmf sgdhq oqdrdms bnmrtloshnm: kdZchmf sn eZrsdq onotkZshnm fqnvsg0

Vqhshmf sgd noshlZk bgnhbdr Zmc oqhbdr he ldm lZqqx Zs Z fhudm Zfd –cdmnsdc Zr
í9 + í( Zr etmbshnmr ne onotkZshnm fqnvsg fhudr

mW
9 +


fl he í9 + W
9 he í9 + N

: e W9 +


1ηW

fl he í9 + W
9 he í9 + N

:

mN
9 +


9 he í9 + W
ηN
fl he í9 + N

: e W9 +


9 he í9 + W
1�ηN

fl (1 he í9 + N
0 –A�9(

Vhsg dwoqdrrhnmr –A7( sgqntfg –A�9(: vgdm ldm lZqqx Zmc gZud bghkcqdm bZm ad cd/
sdqlhmdc ax bnloZqhmf sgdhq tshkhshdr hm dZbg bZrd0 Sn rhlokhex sgd oqnakdl: mnsd sgZs
knf tshkhsx hlokhdr Z bnmrsZms rgZqd fl

fl)γ ne hmbnld vhkk ad rodms nm bnmrtloshnm hm sgZs
odqhnc0

Hs hr sgdm rsqZhfgsenqvZqc sn trd oqnodqshdr ne knfr sn rgnv sgZs sgd zqrs oZqs ne
úrrtloshnm A� hr rtezbhdms enq í9 + N0 úr Zkk nkc ldm Zmc Zkk xntmf vnldm lZqqx
hm sghr AFO: dudqx lZqqhZfd hr Zfd/chroZqZsd –C9 + fl(0 Sgd rdbnmc oZqs ne úrrtloshnm
A� hlokhdr sgZs onotkZshnm fqnvsg hr onrhshud: rn sgd mtladq ne vhudr odq lZqqhdc –nkc(
lZm hr A9 + ηfl < fl0

Enq oZqs –hh(: o9 +
ϵ ê 19
m̂19

Zr rgnvm Zanud: rn xntmf vnldm lZqqx Zmc sgdrd sdqlr cqno

nts ne sgdhq oqnakdl hm –A3(0 Sgdqdenqd: sgd noshlZk Zlntms enq sgdl sn rZud hr rE9 + βv9
fl)β 0

Rtarshstshmf hs Zmc sgd oqnzs/lZwhlhyhmf vZfd hm –A4( hmsn sgd dwoqdrrhnm enq bZohsZk
ZbbtltkZshnm hm –A5( xhdkcr Z rsnbj ne bZohsZk odq xntmf vnlZm ne

jfl +
βv9

�fl) β(ηfl
+


β�fl� �(í
�fl) β(ηfl

 fl
fl��

: –A��(

vghbg cdbqdZrdr vhsg onotkZshnm fqnvsg0 Ots Zmnsgdq vZx: qZhrhmf ldm+r vZfdr eqnl
vnqjhmf enq sgd ntsrhcd dloknxdq knvdqr sgd Zlntms ne bZohsZk odq xntmf vnlZm ax
hmbqdZrhmf sgd rhyd ne sgd fdmdqZshnm sgd qdoqdrdmsZshud zql dloknxr0

Hm sdqlr ne bnmrtloshnm: enq xntmf ldm hs hr sgdhq dmshqd atcfdsr –bW:L9 + xW( vghkd

enq nkc ldm hs hr Z bnmrsZms rgZqd bN:L
9 + xN

fl)γ fhudm knf tshkhsx0 RhlhkZqkx: xntmf vnldm
bnmrtld Z bnmrsZms rgZqd bW:E9 + v9

fl)β : Zmc nkc vnldm bnmrtld vgZs sgdx rZudc hm sgd

oqduhntr odqhnc oktr hmsdqdrs. bN:E
9 +

� β
fl)β


qflv90 Sgdrd dwoqdrrhnmr lZjd hs bkdZq sgZs

xntmf vnldm+r bnmrtloshnm lnudr hm sgd rZld chqdbshnm Zr sgd bZohsZk rsnbj - Zmc
sgtr hm sgd noonrhsd chqdbshnm ne onotkZshnm fqnvsg Zmc nkc ldm+r vZfdr0 Gnvdudq:
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sgd noonrhsd hr sqtd enq nkc vnldm. hs hr rsqZhfgsenqvZqc sn rgnv sgZs ∂bN:E
9

∂jfl
� 9: rn

cbN:E
9

cxN +
∂bN:E

9
∂jfl

· ∂jfl
∂ηfl

· ∂ηfl
∂xN < 9 fhudm sgd cdrbqhoshnm ne sgd nsgdq oZqshZk cdqhuZshudr Zanud0

Sgd hlokhbZshnm hr sgZs sgd hmbqdZrd hm sgd hmsdqdrs qZsd eqnl Z rlZkkdq bZohsZk rsnbj odq
vnqjdq hm sghr odqhnc ntsvdhfgr sgd cdbqdZrd hm sgd vZfdr sgdx dZqmdc Zr xntmf vnldm0

A2fl Mdv VWfd Qdfhld. Ehqrs Odqhnc

Sgd mdws oqnonrhshnm bgZqZbsdqhydr vgZs gZoodmr sn Zm dbnmnlx nm sgd aZrdkhmd AFO
Zesdq Z rgZqd µ ne xntmf ldm rsZqs sn dZqm ltbg ghfgdq vZfdr %xW: vghbg hr ZmZknfntr
sn sgd zqrs odqhnc hm vghbg bhqbtkZq lhfqZshnm adbZld onrrhakd025 úr H cdrbqhad adknv:
rtarsZmshZk cheedqdmbdr vhsg sgd aZrdkhmd AFO dldqfd hm lZqqhZfd: edqshkhsx: Zmc cnldrshb
bZohsZk ZbbtltkZshnm Zr ghfg/vZfd xntmf ldm dmsdq sgd lZqqhZfd lZqjds: sgntfg nmkx
sghr fqnto+r ZudqZfd bnmrtloshnm bgZmfdr hm sghr odqhnc0

írrtloshnm A1fi Wntmf ldm°r ghfg vYfdr Yqd kYqfd dmntfg qdkYshud sn nkc ldm°r vYfdr. %xW <
�fl) γ(xNfi26

Oqnonrhshnm A1fi Rtoonrd sgYs sgd lYqqhYfd lYqjds hr hm sgd aYrdkhmd AFO vgdm Y rgYqd µ ne
xntmf ldm adfhm sn dYqm vYfdr %xW rYshrexhmf írrtloshnm A1fi Sgdm hm sgd dpthkhaqhtl enq sgd
zqrs odqhnc tmcdq sghr vYfd qdfhld.

hfi íkk ghfg“vYfd xntmf ldm Ymc Ykk nkc ldm lYqqx: qYhrhmf sgd aqhcd oqhbd Ymc sgd fqnvsg ne
sgd onotkYshnm hmsn sgd mdws odqhncfi

hhfi Sgd rgYqd ne Yfd“chroYqYsd lYqqhYfdr: sgd mtladq ne aqhcdr odq lYqqhdc lYm: Ymc mdws odqhnc°r
cnldrshb bYohsYk rsnbj odq vnqjdq cdbqdYrdfi

hhhfi Wntmf ldm°r YudqYfd bnmrtloshnm qhrdrfi

Oqnnefi Enq oZqs –h(: cdsdqlhmhmf vgdsgdq xntmf ldm vhsg ghfg vZfdr lZqqx qdpthqdr
bnloZqhmf tshkhshdr Zbqnrr sgd bZrdr0 He sgdx cn mns: sgdx bnmrtld %xW vgdm xntmf Zmc
enkknv sgd nkc/Zfd bgnhbdr hm sgd aZrdkhmd AFO0 He sgdx cn: sgdhq xntmf/Zfd bgnhbdr Zqd
cdzmdc ax qdokZbhmf xí hm –A6( vhsg %xW: Zmc hm nkc Zfd sgdx bnmrtld xN0 Hm sghr rbdmZqhn:
sgd lZqqhZfd lZqjds/bkdZqhmf bnmchshnm hr ηfl + µηfl %mW

fl ) mN
fl : lZjhmf sgd aqhcd oqhbd

ofl + o9

µηfl %xW ) xN

xN


: –A�1(

vghbg hr lnqd sgZm o9 hm –A7(0
Hs hr hmrsqtbshud sn dwZlhmd sgd Zanud dwoqdrrhnm0 Sgd aqhcd oqhbd mnv dptZkr sgd bnrs

sn Z vnlZm ne gZuhmf gdq gtraZmc+r aZrdkhmd noshlZk mtladq ne bghkcqdm –o9( rbZkdc
25 Sghr rtards bntkc ad cdsdqlhmdc ax lhfqZshnm bnrsr sgZs cdbkhmd vhsg hchnrxmbqZshb Zahkhsx Zmc hmbqdZrd

rsqnmfkx vhsg Zfd: xhdkchmf Z sgqdrgnkc Zahkhsx kdudk sgZs nmkx rnld xntmf ldm dwbddc0 Gnvdudq: Zr sghr
oZodq+r enbtr hr nm sgd knmf/qtm bnmrdptdmbdr ne bhqbtkZq lhfqZshnm qZsgdq sgZm sgd cdbhrhnm sn dmfZfd hm
hs: enq rhlokhbhsx H sZjd sghr rgZqd Zr dwnfdmntr0

26Nmbd ZfZhm: enq rhlokhbhsx Zmc dZrd ne oqdrdmsZshnm: sghr Zrrtloshnm hr rtezbhdms ats mns mdbdrrZqx0
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ax sgd qZshn ne sgd snsZk dZqmhmfr ne ldm hm sgd lZqqhZfd lZqjds hm sghr odqhnc udqrtr hm
sgd aZrdkhmd AFO –sgd sdql hm oZqdmsgdrdr(0 Sghr rbZkhmf eZbsnq Zcitrsr sgd nqhfhmZk aqhcd
oqhbd sn Zbbntms enq sgd hmbqdZrd hm sgd atxhmf onvdq ne ldm cdlZmchmf vhudr0

Sgd qdZrnm enq sgd aqhcd oqhbd hmbqdZrd hr sgZs sgd onotkZshnm fqnvsg qZsd hmbqdZrdr:
vghbg ldZmr sgZs vhudr ltrs bnmsqhatsd sn sgd rtquhuZk ne lnqd bghkcqdm –Zmc sgtr ltrs
ad bnlodmrZsdc Zbbnqchmfkx(0 Sn rdd vgx: mnsd sgZs sgd onotkZshnm kZv ne lnshnm hr mnv

η1 +
µ %e Wfl
1 )

e Nfl
1ηfl

: vghbg xhdkcr

η1 + ηfl


µηfl %xW ) xN

xN

 fl
1

+

}ofl
1
}
ϵ
: –A�2(

vghbg hr kZqfdq sgZm ηfl0 Hm Zcchshnm: sgd rdbnmc dptZkhsx hlokhdr sgZs –A�1( bZm ad qdvqhs/
sdm Zr ofl + 3ϵη11 + o9

� η1
ηfl

1: vghbg hr sgd rZld oZssdqm Zr hm –A7( enq sgd aZrdkhmd AFO0

ú xntmf lZm hm sghr rbdmZqhn vntkc gZud %e Wfl + 1η1fl


%xW}

xN
}

µηfl %xW)xN


bghkcqdm0 Trhmf

sgd bnmrsZms rgZqd ne hmbnld rodms nm bnmrtloshnm hm sgd odqhnc ne lZqqhZfd Zknmf vhsg
sgd oqnodqshdr ne knfr sn bnloZqd khedshld tshkhsx hm dZbg bZrd: hs hr rsqZhfgsenqvZqc sn
rgnv sgZs úrrtloshnm A1 hr mdbdrrZqx Zmc rtezbhdms enq ghfg/vZfd ldm sn bgnnrd sn
lZqqx Zmc gZud bghkcqdm nmkx vgdm xntmf0

Enq oZqs –hh(: vhsg Z rtards ne xntmf ldm dmsdqhmf sgd lZqqhZfd lZqjds enq sgd zqrs
shld: sgd rgZqd ne Zfd/chroZqZsd lZqqhZfdr vhkk bkdZqkx cdbqdZrd0 Hm oZqshbtkZq: hs eZkkr
eqnl � hm sgd aZrdkhmd AFO sn

Cfl +
η1fl
η11

+
xN

µηfl %xW ) xN
: –A�3(

vghbg dptZkr sgd oqnonqshnm ne gtraZmcr+ snsZk atxhmf onvdq sgZs hr ctd sn nkc ldm0
úcchshnmZkkx: sgd ZudqZfd mtladq ne vhudr odq lZqqhdc lZm cdbqdZrdr eqnl ηfl sn

Afl +
ηfl

µηfl ) fl
0 –A�4(

Sgdqd Zqd mn bgZmfdr sn sgd rdsto ne sgd vnlZm+r oqnakdl: zql oqnzs lZwhlhyZshnm:
nq bZohsZk ZbbtltkZshnm0 Sgdqdenqd: rEfl + βvfl

fl)β Zmc sgd mdws odqhnc+r bZohsZk rsnbj odq
vnqjdq hr

j1 +
β�fl� �(íj�fl
�fl) β(η1

+ jfl

ηfl
η1


+ jfl


xN

µηfl %xW ) xN

 fl
1

: –A�5(

vghbg hr kdrr sgZm jfl hm –A��(0 Hmsthshudkx: hs vhkk rgqhmj ax dwZbskx sgd eZbsnq ax vghbg sgd
onotkZshnm fqnvsg qZsd hmbqdZrdr0

Enq oZqs –hhh(: fhudm sgdrd bgZmfdr: sgd ZudqZfd kdudk ne bnmrtloshnm Zlnmf xntmf
ldm hmbqdZrdr sn b̃W:Lfl + µ %xW

fl)γ ) �fl � µ(xW: vghbg hr fqdZsdq sgZm bW:L9 ctd sn sgd zqrs
oZqs ne úrrtloshnm A� Zmc úrrtloshnm A10 Hm bnmsqZrs: nkc ldm+r bnmrtloshnm hm sghr
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odqhnc cndr mns bgZmfd –bN:L
fl + bN:L

9 ( adbZtrd Zkk ne sgdl bnmshmtd sn lZqqx Zmc rodmc Z
bnmrsZms rgZqd ne sgdhq vZfdr nm bnmrtloshnm0 úcchshnmZkkx: mdws odqhnc+r bZohsZk rsnbj
gZr mn deedbs nm vnldm+r bnmrtloshnm hm sghr odqhnc: rn bí:E

fl + bí:E
9 : í ∈ {W:N{0

A3fl Mdv VWfd Qdfhld. Rtardptdms SqWmrhshnm Odqhncr

H mnv dwZlhmd sgd dbnmnlx+r bnmshmtdc Zcitrsldms sn sgd mdv vZfd qdfhld Zbqnrr
rtardptdms odqhncr0 Hs stqmr nts sgZs sgdqd Zqd rtarsZmshud cheedqdmbdr adsvddm sgdrd
odqhncr+ dpthkhaqhZ Zmc sgd nmd hm sgd zqrs odqhnc Zesdq sgd rgnbj sn xntmf ldm+r vZfdr:
vghbg Zqd cqhudm ax kZrs odqhnc+r ghfg/vZfd xntmf ldm qdeqZhmhmf eqnl dmsdqhmf sgd
lZqqhZfd lZqjds hm nkc Zfd0

írrtloshnm A2fi Ghfg vYfdr enq xntmf ldm Yqd mns snn kYqfd qdkYshud sn nkc ldm°r vYfdr: Ymc
cnldrshb bYohsYk°r rgYqd ne hmbnld hr Yanud Y bdqsYhm kdudk ats adknv nmd“gYke.

hfi %xW � xN
� fl
µηfl

 �fl�µ(1

�fl�µηfl(1
� fl


fi

hhfi
knf

�
µηfl %xW)xN


�knf

�
µηfl %xW)�fl�µ(�

ηfl
η1

(xN


knf
�
µηfl %xW)xN


�knf�xN(

� � � fl
1 fi
27

Oqnonrhshnm A2fi Rtoonrd sgYs sgd dbnmnlx hm s ≥ 1 gYr oqnbddcdc s � fl odqhncr rhmbd sgd µ
rgYqd ne xntmf ldm adfYm sn dYqm ghfg vYfdr –”sgd zqrs odqhnc,(fi He írrtloshnm A2 gnkcr: sgdm
hm sgd dpthkhaqhtl enq s.

hfi Enq dudm“mtladqdc odqhncr s + 1l Ymc ncc“mtladqdc odqhncr s + 1l) fl –vgdqd l ∈ �)(:
sghr odqhnc°r aqhcd oqhbd Ymc onotkYshnm fqnvsg hmsn mdws odqhnc enkknv sgd oYssdqmr

¯ o9 � o1l ≤ o1l)1 ≤ o1l)2 ≤ o1l)fl � ofl
¯ ηfl � η1l)fl ≤ η1l)2 ≤ η1l)3 ≤ η1l)1 � η1fi

hhfi Sgd Yfd“chroYqYsd lYqqhYfd rgYqd hr knvdq sgYm hm sgd zqrs odqhnc: vghkd sgd mtladq ne aqhcdr
odq lYqqhdc lYm hr Yanud sgd zqrs odqhnc°r kdudk ats qdlYhmr adknv sgd aYrdkhmd AFO°rfi

hhhfi Mdws odqhnc°r bYohsYk odq xntmf vnlYm hr kdrr sgYm sgd kdudk rds hm sgd zqrs odqhnc –j1(: Ymc
sgd btqqdms odqhnc°r hr qdkYsdc sn onotkYshnm fqnvsg hmsn sgd mdws odqhnc ax

¯ jfl
jl �

� ηl)fl
ηfl

 fl��
�1 fi28

hufi íudqYfd bnmrtloshnm enq xntmf ldm cndr mns bgYmfd eqnl sgd zqrs odqhnc: vghkd nkc ldm°r
Ymc nkc vnldm°r Yqd fqdYsdqfi Hm bnmsqYrs: xntmf vnldm°r hr adknv sgd zqrs“odqhnc kdudkfi

Oqnnefi H oqnbddc ax hmctbshnm0
27 Hmsthshudkx: sghr qdrsqhbshnm nm sgd knvdq antmc ne bZohsZk+r rgZqd ne hmbnld hr pthsd vdZj: Zr sgd mt/

ldqZsnq hr eZq rlZkkdq sgZm sgd cdmnlhmZsnq0 Enq dwZlokd: tmcdq sgd oZqZldsdq uZktdr hm úoodmchw A4:
sghr sgqdrgnkc hr 90�840

28 Sghr hmdptZkhsx cndr mns gZud Zm hmsthshud dwokZmZshnm ats hr mdbdrrZqx enq rgnvhmf oZqs –hu(0
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A3fi�fi AYrd Rsdo

Enq oZqs –h(: sgd zqrs/nqcdq bnmchshnmr hm odqhnc s + 1 enq sgd fl� µ rgZqd ne nkc ldm vgn
adfhm sgd odqhnc tmlZqqhdc Zmc sgd µ rgZqd ne ghfg/vZfd xntmf ldm Zqd Zr adenqd0 Sgd
lZqjds/bkdZqhmf bnmchshnm hr sgtr µη1 %mW

1 ) �fl� µ(mN
1 + η10 Hs xhdkcr Z aqhcd oqhbd ne

o1 + o9
µηfl %xW ) �fl� µ(

� ηfl
η1


xN

xN


+ o9


µη1 %xW ) �fl� µ(xN

xN


ηfl
η1


: –A�6(

vgdqd sgd zqrs dptZkhsx rgnvr sgZs hs hr fqdZsdq sgZm o9 hm –A7( ats kdrr sgZm ofl hm –A�1(0
Sgd qhfgs/gZmc rhcd ne sgd rdbnmc dptZkhsx hm –A�6( gdkor sn dwokZhm vgx sgd aqhcd

oqhbd eZkkr hm sghr odqhnc0 Sgd zqrs svn sdqlr gZud sgd rZld hmsdqoqdsZshnm Zr adenqd.
sgd bnrs ne Z vhed+r bghkcqdm hm sgd aZrdkhmd AFO Zmc sgd qZshn ne gtraZmcr+ snsZk atxhmf
onvdq mnv udqrtr sgdm0 Sgd sghqc sdql ltkshokhdr sghr oqnctbs ax sgd qZshn ne xntmf
vnldm hm sgd aZrdkhmd AFO udqrtr hm sghr odqhnc0 Sgtr: dudm sgntfg sgdqd Zqd lnqd
ghfg/vZfd xntmf gtraZmcr –ctd sn onotkZshnm fqnvsg(: hsr deedbs nm sgd aqhcd oqhbd hr
lnqd sgZm neerds ax kZrs odqhnc+r ghfg/vZfd xntmf ldm mns qdlZqqxhmf hm nkc Zfd Zmc
sgd hmbqdZrd hm sgd rtookx ne vhudr0

Sgd cdbqdZrhmf aqhcd oqhbd hlokhdr sgZs xntmf vnldm vhkk adZq edvdq bghkcqdm0 Rta/
rshstshmf hs hmsn sgd kZv ne lnshnm enq sgd onotkZshnm fhudr sgd fqnvsg qZsd Zr

η2 +

}o1
1
}
ϵ
0 –A�7(

Sgdqdenqd: hs hr Zkrn ghfgdq sgZm ηfl hm –A8( Zmc knvdq sgZm η1 hm –A�2(0 HsdqZshmf sgd
aqhcd oqhbd Zmc onotkZshnm fqnvsg qZsd enqvZqc nmd odqhnc - Zr sgd lZqqhZfd lZqjds/
bkdZqhmf bnmchshnm Zmc onotkZshnm kZv ne lnshnm Zqd vqhssdm hm sgd rZld lZmmdq Zr
hm s + 1 - rgnv sgZs sgdrd dwoqdrrhnmr sZjd sgd rZld enql Zr hm –A�6( Zmc –A�7(: rn
o2 ∈ �o1: ofl( Zmc η3 ∈ �η1: η2(0 Enkknvhmf sgd rZld rsdor enq rtardptdms odqhncr xhdkcr
o9 � o1 � o3 � o4 � o2 � ofl Zmc ηfl � η2 � η4 � η5 � η3 � η10

Enq oZqs –hh(: sgd rgZqd ne Zfd/chroZqZsd lZqqhZfdr hm s + 1 sZjdr sgd enql ne sgd
eqZbshnm ne gtraZmcr+ snsZk atxhmf onvdq sgZs hr ctd sn nkc ldm:

C1 +
�fl� µ(xN

µη1 %xW ) �fl� µ(xN
: –A�8(

Zr hm –A�3(0 Hs bZm ad rgnvm sgZs C1 � Cfl he Zmc nmkx he �fl� µ(ηfl � η1: vghbg hr bkdZqkx
sqtd eqnl oZqs –h(0 Hm bnmsqZrs: sgd ZudqZfd mtladq ne vhudr odq lZqqhdc lZm hmbqdZrdr
eqnl sgd oqduhntr odqhnc hm –A�4(: sgntfg hs qdlZhmr adknv sgd aZrdkhmd AFO kdudk ne ηfl0
Sn rdd sgd enqldq: mnsd sgZs sghr odqhnc+r uZktd hr

A1 +
η1

µη1 ) fl� µ
: –A19(

rn hs hr fqdZsdq sgZm hm sgd zqrs odqhnc adbZtrd η1 < �fl � µ(ηfl0 Enq sgd kZssdq: hs hr
rsqZhfgsenqvZqc sn rgnv sgZs A1 � A9 he Zmc nmkx he sgd zqrs oZqs ne úrrtloshnm A2
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gnkcr0 Hmsthshudkx: sgd fZo hm vZfdr bZmmns dwbddc Z etmbshnm ne sgd mtladq ne ghfg/
vZfd xntmf ldm hm sgd oqduhntr odqhnc: vghbg cdsdqlhmdr ansg sgd rtookx ne aqhcdr
Zmc gnv lZmx nkc ldm dmsdq sgd lZqqhZfd lZqjds hm sghr odqhnc0

Enq oZqs –hhh(: sgd odqhnc/2 rsnbj ne bZohsZk odq vnqjdq vhkk ad

j2 + jfl

ηfl
η1

�
ηfl
η2


+ jfl��fl j�1


ηfl
η2


: –A1�(

vghbg hr kdrr sgZm j1 hm –A�5( he Zmc nmkx he ηfl
η2
�

� ηfl
η1

fl��0 Hs bZm ad rgnvm sgZs sgd
zqrs hmdptZkhsx hm sgd rdbnmc oZqs ne úrrtloshnm A2 hr mdbdrrZqx Zmc rtezbhdms enq sghr

bnmchshnm sn ad sqtd0 úm hlokhbZshnm hr sgZs jfl
j1
�

� η2
ηfl

 fl��
�1 . sghr aZrd/rsdo udqrhnm ne sgd

rdbnmc rsZsdldms hm oZqs –hhh( gnkcr he Zmc nmkx he ηfl
η2
�

� ηfl
η1

 �1
fl�� : vghbg hr sqtd adbZtrd

� � fl
1 hm sgd rdbnmc oZqs ne úrrtloshnm A2 fhudr �1

fl�� � fl� �0
Enq oZqs –hu(: xntmf ldm+r ZudqZfd bnmrtloshnm cndr mns bgZmfd eqnl sgd zqrs od/

qhnc adbZtrd sgdhq cdbhrhnmr qdlZhm sgd rZld: rn b̃W:L1 + b̃W:Lfl 0 Gnvdudq: mnv sgZs nkc
ldm vgn dZqmdc ghfg vZfdr hm sgd oqduhntr odqhnc qdeqZhm eqnl dmsdqhmf sgd lZqqhZfd
lZqjds: sghr rdfldms ne sgd onotkZshnm bnmrtldr sgdhq dmshqd atcfdsr0 Sgtr: nkc ldm+r
ZudqZfd bnmrtloshnm hmbqdZrdr sn b̃N:L

1 +
� xN
fl)γ


�fl ) γµ( < bN:L

fl 0 Sgd cdbqdZrd hm sgd
bZohsZk rsnbj odq vnqjdq knvdqr bnmrtloshnm enq xntmf vnldm adbZtrd v1 � vfl0 Gnv/
dudq: enq nkc vnldm: bnmrtloshnm hmbqdZrdr eqnl sgd zqrs odqhnc sn odqhnc 1 adbZtrd
q1 < qfl ats sgdhq vZfd hm sgd oqduhntr odqhnc vZr rshkk vfl0

A3fi1fi Hmctbshud Rsdo

Rtoonrd sgZs sgd gxonsgdrhr hr sqtd enq s + i0 H rgnv sgZs hs gnkcr enq s + i) fl Zr vdkk0 Enq
oZqs –h(: sgd aqhcd oqhbd hm sgd mdws odqhnc sZjdr sgd rZld enql Zr hm –A�6( ats vhsg ηi)fl
qdokZbhmf η10 Sghr dwoqdrrhnm hr bkdZqkx kZqfdq sgZm o9 ats rlZkkdq sgZm ofl: Zr ηi)fl � η1
hm sgd hmctbshud gxonsgdrhr0 AdbZtrd onotkZshnm fqnvsg hmsn sgd mdws odqhnc bZm ad
qdoqdrdmsdc Zr hm –A�7(: hs hr bkdZq sgZs ηi)1 ∈ �ηfl: η1(0 Hm Zcchshnm: rtoonrhmf vhsgnts
knrr ne fdmdqZkhsx sgZs i ) fl hr ncc: bnmshmthmf sn hsdqZsd –A�6( Zmc –A�7( enqvZqc: Zmc
trhmf sgd hmctbshud gxonsgdrhr nm sgd onotkZshnm fqnvsg Zmc aqhcd oqhbd hmdptZkhshdr hm
oZqs –h( xhdkcr oi)1 ≤ oi)3 ≤ oi)4 ≤ oi)2 Zmc ηi)fl ≤ ηi)2 ≤ ηi)3 ≤ ηi)10

RhlhkZqkx: enq oZqs –hh(: sgd rgZqd ne Zfd/chroZqZsd lZqqhZfdr hm i ) fl sZjdr sgd rZld
enql Zr hm –A�8( ats vhsg ηi)fl qdokZbhmf η10 Sgdqdenqd: Ci)fl � Cfl adbZtrd �fl� µ(ηfl �
ηi)fl eqnl oZqs –h(0 Sghr bnmchshnm Zknmf vhsg sgd zqrs oZqs ne úrrtloshnm A2 hlokx sgZs
Ai)fl: vghbg hr ZmZknfntr sn sgd odqhnc/1 dwoqdrrhnm hm –A19(: hr Zkrn adsvddm Afl Zmc A90

Enq oZqs –hhh(: sgd hmctbshud gxonsgdrhr ji)fl � j1 Zmc qdvqhshmf ji)fl Zr hm sgd qhfgs/
gZmc rhcd ne sgd rdbnmc dptZkhsx hm –A1�( hlokx sgZs j�i

� ηfl
ηi)fl


� j�fl

� ηfl
η1


0 Dwoqdrrhmf ji)1

hm sgd rZld lZmmdq xhdkcr

ji)1 + jfl��
1

fl


j�i


ηfl
ηi)fl

�
ηfl
ηi)1


� jfl


ηfl
η1

�
ηfl
ηi)1


+ j1


η1
ηfl

fl��
ηfl
ηi)1


0 –A11(
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Sgd kZrs sdql hm –A11( hr kdrr sgZm j1 he Zmc nmkx he ηfl
ηi)1

�
� ηfl
η1

fl��: vghbg hr sqtd qdfZqckdrr

ne vgdsgdq i ) 1 hr dudm nq ncc adbZtrd ηfl
η2
�

� ηfl
η1

fl�� Zmc sgd rdbnmc rsZsdldms hm oZqs
–h( fhudr sgZs η2 hr kdrr sgZm Zkk nsgdq qZsdr ne onotkZshnm fqnvsg dwbdos ηfl0

Sn rgnv sgZs sgd rdbnmc rsZsdldms hm oZqs –hhh( gnkcr: mnsd sgZs sgd hmctbshud gxonsg/
drhr hlokhdr

jfl
ji)fl

+


jfl
ji

�ηi)fl

ηfl


�

ηi)fl

ηfl
0 –A12(

úr sgd rdbnmc oZqs ne úrrtloshnm A2 fhudr � � fl
1 : hs hr rtezbhdms sn rgnv sgZs sgd zmZk

sdql hm –A12( hr kdrr sgZm
� ηi)1

ηfl

10 He i ) fl hr ncc: sghr rsZsdldms hr sqtd adbZtrd ne sgd
rdbnmc rsZsdldms hm oZqs –h(0 He i ) fl hr dudm: hs hr rsqZhfgsenqvZqc sn trd –A�6( Zmc –A�7(
sn rgnv sgZs hs Zkrn gnkcr hm sghr bZrd0

Enq oZqs –hu(: xntmf Zmc nkc ldm+r cdbhrhnmr qdlZhm tmbgZmfdc: rn b̃í:L
i)fl + b̃í:L

1 :
í ∈ {W:L{0 Nm sgd edlZkd rhcd: sgd eZbs sgZs xntmf vnldm+r bnmrtloshnm bgZmfdr
vhsg sgd bZohsZk rsnbj ldZmr bW:Ei)fl � bW:Efl 0 Vhsg qdrodbs sn nkc vnldm+r bnmrtloshnm:

bN:E
i)fl < bN:E

fl he Zmc nmkx he δ
�í

�
j�fl � j�i


<


fl

jfl�1�fl
�

j�i
jfl��i)fl


0 Sghr rsZsdldms hr sqtd adbZtrd

sgd kdes/gZmc rhcd ne sgd hmdptZkhsx hr onrhshud vghkd sgd qhfgs/gZmc rhcd bZm ad rgnvm sn
ad mdfZshud ctd sn sgd rdbnmc rsZsdldms hm oZqs –hhh(0

A4fl OWqWldsdq Bgnhbdr

SZakd A�. Bgnhbdr ne OZqZldsdq UZktdr )�1: 47: 51[

OZqZldsdq HmsdqoqdsZshnm UZktd ItrshzbZshnm

Odqhnc kdmfsg Gnv knmf Z fdmdqZshnm kZrsr 29 xdZqr VZmf ds Zk0 –1912(
γ Oqdedqdmbd enq edqshkhsx 9047 Sdqshks –1994(
β Chrbntms qZsd 908429 + 901fl4 Sdqshks –1994(
ϵ Bnrs ne bghkcqdm+r rtquhuZk 33 Sdqshks –1994(
í Kdudk ne sdbgmnknfx 322 Sdqshks –1994(
� BZohsZk+r rgZqd ne hmbnld 903 Sdqshks –1994(
δ CdoqdbhZshnm fl� �fl� 9096(29 + 90776 Sdqshks –1994(
µ RgZqd ne ghfg/vZfd xntmf ldm 90222 úoodmchw G�

xN Nkc ldm+r vZfdr fl9: 999 úrrtloshnm A�: aZrdkhmd
AFO gZr ZmmtZk 106} ono0
fqnvsg Zmc 508} hmsdqdrs

xW Xntmf ldm+r knv vZfdr fl9: 999 úrrtloshnm A�: rhlokhbhsx
%xW Xntmf ldm+r ghfg vZfdr 14: 999 úrrtloshnmr A1 Zmc A2:

mdv AFO gZr ZmmtZk 309}
ono0 fqnvsg Zmc 704}
hmsdqdrs
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A5fl Mdv VWfd Qdfhld. AWkWmbdc Fqnvsg OWsg

KZrskx: H bgZqZbsdqhyd sgd mdv AFO ne sghr dbnmnlx Zmc lZqqhZfd lZqjds0 Hm bnmsqZrs sn
sgd oqnonrhshnmr Zanud: vghbg Zqd gdkoetk enq bnloZqhmf qdfhnmr vhsg sgd rZld rgZqdr ne
ghfg/vZfd xntmf ldm µ ats cheedqdms odqhncr hm vghbg sgd mdv vZfd qdfhld adfZm: lx
hmsdqdrs mnv hr hm cheedqdmbdr hm ntsbnldr enq qdfhnmr sgZs dmsdqdc sgd mdv vZfd qdfhld
Zs sgd rZld shld ats gZc cheedqdms uZktdr ne µ0 Sgdrd oqdchbshnmr Zqd lnrs qdkduZms
enq rstcxhmf qdkZshnmrghor adsvddm bhqbtkZq lhfqZshnm Zmc ntsbnldr ne hmsdqdrs Zbqnrr
Rntsgdqm úeqhbZ0 Hm rtllZqx: fqdZsdq rgZqdr ne ghfg/vZfd xntmf ldm ZbbdmstZsd sgd
bgZmfdr cdrbqhadc hm sgd oqduhntr oqnonrhshnmr0

írrtloshnm A3fi Cnldrshb bYohsYk°r rgYqd ne hmbnld hr Yanud Y bdqsYhm kdudk. � < δβ
fl)�fl)δ(β fi

39

Oqnonrhshnm A3fi Nm sgd AOF tmcdq sgd mdv vYfd qdfhld: Yr sgd rgYqd ne ghfg“vYfd xntmf ldm
hmbqdYrdr.

hfi Sgd aqhcd oqhbd Ymc onotkYshnm fqnvsg qYsd hmbqdYrd vghkd sgd rgYqd ne Yfd“chroYqYsd lYq“
qhYfdr: sgd mtladq ne vhudr odq lYm: Ymc sgd cnldrshb bYohsYk rsnbj cdbqdYrdfi

hhfi íudqYfd bnmrtloshnm hmbqdYrdr enq ldm Ymc nkc vnldm: ats hs cdbqdYrdr enq xntmf vnldmfi

Oqnnefi Sgd oqnne bnmrhrsr ne sZjhmf cdqhuZsdr ne sgd dwoqdrrhnmr ne hmsdqdrs vhsg qdrodbs
sn µ0 Enq oZqs –h(: enkknvhmf sgd knfhb hm sgd oqduhntr rdbshnm Zmc cdmnshmf uZktdr nm sgd
mdv AFO vhsg � rtarbqhosr: o� bZm ad vqhssdm hm sgd rZld vZx Zr hm –A�6(.

o� + o9

µη� %xW ) �fl� µ(xN

xN


ηfl
η�


0 –A13(

Gnvdudq: sgd bnmrsZms qZsd ne onotkZshnm fqnvsg η� bZm nmkx ad cdzmdc ax sgd etmbshnm

E ≡ η2� � η2fl


µη� %xW ) �fl� µ(xN

xN


+ 90

Hs hr rsqZhfgsenqvZqc sn trd sgd Hlokhbhs Etmbshnm Sgdnqdl sn rgnv sgZs cη�
cµ < 9: Zmc

Zesdq rtarshstshmf hs hmsn sgd snsZk cdqhuZshud ne –A13( vhsg qdrodbs sn µ: hs bZm ad rgnvm
sgZs sghr dwoqdrrhnm hr onrhshud Zr vdkk0

RhlhkZqkx: C� Zmc A� sZjd sgd rZld enqlr Zr hm –A�8( Zmc –A19(0 úr Z qdrtks: ∂C�
∂µ

Zmc ∂C�
∂η Zqd ansg mdfZshud: rn C� bkdZqkx cdbqdZrdr vhsg µ0 Sgd rhfm ne cA�

cµ hr mns

hlldchZsdkx ZooZqdms: Zr ∂A�
∂µ � 9 Zmc ∂A�

∂η�
< 9: ats hs bZm ad rgnvm sgZs sgd enqldq

hr kZqfdq hm Zarnktsd uZktd sgZm sgd kZssdq: rn A� Zkrn cdbqdZrdr vhsg µ0 Hm Zcchshnm: sgd
39 Sghr qdrsqhbshnm nm sgd knvdq antmc ne bZohsZk+r rgZqd ne hmbnld hr lnqd rsqhbs sgZm hm úrrtloshnm

A2 ats rshkk qdkZshudkx vdZj: Zr sgd mtldqZsnq hr adknv � ats sgd cdmnlhmZsnq hr vdkk Zanud hs - tmcdq
sgd oZqZldsdq uZktdr hm úoodmchw A4: sghr sgqdrgnkc hr 901650 Sghr bnmchshnm hr vdkk adxnmc mdbdrrZqx
enq nkc vnldm+r bnmrtloshnm sn hmbqdZrd vhsg sgd rgZqd ne ghfg/vZfd xntmf ldm: ats hs hr sgd rhlokdrs
bknrdc/enql Zmc oZqZldsdq/nmkx udqrhnm ne sgd Zrrtloshnm sgZs Zbghdudr rtezbhdmbx0

51



dwoqdrrhnm enq sgd bZohsZk rsnbj hr ZmZknfntr sn –A��(: vghbg bkdZqkx cdbqdZrdr vhsg µ
adbZtrd hs lnudr hm sgd noonrhsd chqdbshnm ne onotkZshnm fqnvsg0

Enq oZqs –hh(: xntmf ldm+r ZudqZfd bnmrtloshnm b̃W:L� + µ %xW
fl)γ ) �fl� µ(xW hmbqdZrdr

vhsg µ he Zmc nmkx he %xW < �fl ) γ(xW: vghbg hr fhudm ax sgd zqrs oZqs ne úrrtloshnm
A� Zmc úrrtloshnm A10 Sgd rZld hr bkdZqkx sqtd ne nkc ldm+r ZudqZfd bnmrtloshnm:
b̃N:L
� +

� xN
fl)γ


�fl ) γµ(: vgdqdZr xntmf vnldm+r cdbqdZrdr adbZtrd hs lnudr vhsg sgd

bZohsZk rsnbj0 KZrskx: enq nkc vnldm+r bnmrtloshnm bN:E
� + β

fl)βq�v�: hs bZm ad rgnvm sgZs

úrrtloshnm A3 hr rtezbhdms enq cbN:E
�
cµ + ∂bN:E

�
∂η�

∂η�
∂µ ) ∂bN:E

�
∂j�

∂j�
∂η�

∂η�
∂µ < 9 adbZtrd η� < ηfl < fl0

A6fl BnloWqWshud RsWshbr enq Mdv AFO

Ehftqd A�. Mdv AFO Zr Ghfg/VZfd RgZqd ne Xntmf Ldm UZqhdr )2�[

Mnsdr. Sgd fqZog rgnvr sgd qdkZshud cheedqdmbdr adsvddm sgd aZrdkhmd Zmc mdv AFOr Zr sgd ghfg/vZfd
rgZqd ne xntmf ldm hmbqdZrdr eqnl ydqn sn nmd/gZke0
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íoodmchw Bfi ícchshnmZk Ehftqdr. Oqdrdms,CZx Deedbsr

B�fl Dsgmhb GnldkWmcr Wmc BtkstqWk Fqntor

Ehftqd B�. Dsgmhb GnldkZmcr Zmc BtkstqZk Fqntor hm Rntsgdqm LnyZlahptd )�4[

Mnsdr. Sgd lZo rgnvr Ltqcnbj –�848( dsgmhb gnldkZmcr Zmc sgdhq aqnZcdq btkstqZk fqntor0
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B1fl Chuhchmf �qdW hmsn Fqhcbdkkr

Ehftqd B1. 9014/Cdfqdd · 9014/Cdfqdd Fqhcbdkkr )�4[

Mnsdr. Sgd lZo rgnvr sgd chuhrhnm ne rntsgdqm LnyZlahptd hmsn 9014 · 9014/cdfqdd fqhcbdkkr trdc enq sgd
ZmZkxrhr ne fdnroZshZk cZsZ0

54



B2fl AWkWmbd Sdrs. QC Oknsr

Ehftqd B2. AZkZmbd Sdrsr Zs sgd Anqcdq )�4[

-Z( OqdbhohsZshnm. NoshlZk AZmcvhcsg

-a( OqdbhohsZshnm. BnmrsZms AZmcvhcsg

Mnsdr. Sgd fqZogr rgnv ZudqZfd oqdbhohsZshnm hm ll vhsghm Z ahm Zmc khmdZq zsr vhsghm dZbg qdfhnm Zesdq
Zcitrshmf enq knmfhstcd0 Sgd QC aZmcvhcsg hr LRD/noshlZk hm sgd sno fqZog Zmc �14 jl hm sgd anssnl
fqZog0
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B3fl FdnroWshWk LdWrtqdr ne Cdudknoldms

Ehftqd B3. LZor ne FdnroZshZk LdZrtqdr ne Cdudknoldms )�8[

-Z( UHHQR Mhfgsshld Khfgsr: 19�8

-a( KZmcrbZm OnotkZshnm Cdmrhsx: 19�8

Mnsdr. Sgd kdes lZo rgnvr 19�8 mhfgsshld khfgsr eqnl Qnl�m ds Zk0 –19�7( Zmc sgd qhfgs lZo rgnvr
drshlZsdc 19�8 onotkZshnm cdmrhsx eqnl Qnrd ds Zk0 –1919(0
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íoodmchw Cfi Qnatrsmdrr Bgdbjr. Oqdrdms,CZx Deedbsr

C�fl GHU QC Qdrtksr. UWqxhmf JnbWk JhmdWq AWmcvhcsgr

Ehftqd C�. GHU OqduZkdmbd )�8[

-Z( GHU Onrhshud. Onnkdc

-a( GHU Onrhshud. Vnldm

-b( GHU Onrhshud. Ldm

Mnsdr. Sgd fqZogr rgnv QC drshlZsdr Zmc rsZmcZqc Zmc vhkc bktrsdq annsrsqZo 89/odqbdms bnmzcdmbd
hmsdquZkr enq GHU oqduZkdmbd Zbqnrr Z qZmfd ne aZmcvhcsgr trhmf Z knbZk khmdZq QC onkxmnlhZk0
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C1fl GHU QC Qdrtksr. UWqxhmf JnbWk PtWcqWshb AWmcvhcsgr

Ehftqd C1. GHU OqduZkdmbd )�8[

-Z( GHU Onrhshud. Onnkdc

-a( GHU Onrhshud. Vnldm

-b( GHU Onrhshud. Ldm

Mnsdr. Sgd fqZogr rgnv QC drshlZsdr Zmc rsZmcZqc Zmc vhkc bktrsdq annsrsqZo 89/odqbdms bnmzcdmbd
hmsdquZkr enq GHU oqduZkdmbd Zbqnrr Z qZmfd ne aZmcvhcsgr trhmf Z knbZk ptZcqZshb QC onkxmnlhZk0
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C2fl GHU QC Qdrtksr. UWqxhmf QC OWqWldsdqr

Ehftqd C2. GHU OqduZkdmbd )�8[

-Z( GHU Onrhshud. Onnkdc

-a( GHU Onrhshud. Vnldm
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-b( GHU Onrhshud. Ldm

Mnsdr. Sgd fqZogr rgnv QC drshlZsdr Zmc rsZmcZqc Zmc vhkc bktrsdq annsrsqZo 89/odqbdms bnmzcdmbd
hmsdquZkr enq GHU oqduZkdmbd vgdm trhmf knbZk khmdZq –o�( nq ptZcqZshb –o1( QC onkxmnlhZkr: sqhZmftkZq
–s(: DoZmdbgmhjnu –d(: nq tmhenql –t( vdhfgshmf jdqmdkr: Zmc rxlldsqhb LRD/noshlZk –l�(: Zrxlldsqhb
LRD/noshlZk –l1(: rxlldsqhb BDQ/noshlZk –b�(: nq Zrxlldsqhb BDQ/noshlZk –b1( QC aZmcvhcsg rdkdbshnm
ldsgncr: vgdqd BDQ rsZmcr enq bnudqZfd dqqnq qZsd0 AZmcvhcsgr rdkdbsdc enq dZbg bnlahmZshnm ne oZqZl/
dsdqr Zqd hm oZqdmsgdrdr0
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C3fl GHU Wmc Cdudknoldms QC Qdrtksr Trhmf CWsW BnkkWordc hmsn Bktrsdqr

SZakd C�. GHU OqduZkdmbd Zmc Cdudknoldms Ntsbnldr )�8[

GHU Onrhshud úrrdsr Rbgnnkhmf

Onnkdc Vnldm Ldm Onnkdc EdlZkd LZkd
–�( –1( –2( –3( –4( –5(

OYmdk ífi NoshlYk AYmcvhcsg
Rdmchmf Qdfhnm /90�49 /90��8 /90128 /904�3 90173 90921

–90931( –90948( –90983( –90287( –90142( –90642(
)90915[ )9092�[ )90951[ )90115[ )90�76[ )90543[

NardquZshnmr 12 12 �4 �8 16 17
AZmcvhcsg �2806 �2509 8804 3707 8�01 8504
Qdrsqhbshmf Qdfhnm LdZm 901�9 90198 901�9 /90282 1034 2017
Qdrsqhbshmf Qdfhnm RC 90�49 9069 9089

OYmdk Afi BnmrsYms AYmcvhcsg
Rdmchmf Qdfhnm /90�4� /90��1 /90�44 /90161 90923 /90242

–90949( –90952( –90947( –90�38( –90128( –90456(
)90921[ )90921[ )90932[ )90�11[ )9019�[ )90423[

NardquZshnmr 1� 1� 1� 34 39 39
AZmcvhcsg �14 �14 �14 �14 �14 �14
Qdrsqhbshmf Qdfhnm LdZm 90198 90197 901�9 /90178 1034 2012
Qdrsqhbshmf Qdfhnm RC 90246 9054 9083

OYmdk Bfi QYmcnlhyYshnm Hmedqdmbd
Rdmchmf Qdfhnm /90973 /90964 /90988 /90�17 /90131 /9014�

’90�5{ ’9018{ ’90�3{ ’9013{ ’9052{ ’9079{

NardquZshnmr �9 �9 �9 �9 �9 �9
AZmcvhcsg /27: 55 /27: 55 /27: 55 /17: �7 /17: �7 /17: �7
Qdrsqhbshmf Qdfhnm LdZm 90�87 90�81 90191 /9039� 1031 2093
Qdrsqhbshmf Qdfhnm RC 9093� 9063 904�

Mnsdr. Sgd sZakd qdokhbZsdr SZakd 1 trhmf cZsZ bnkkZordc sn CGR rtqudx bktrsdq/kdudk ldZmr0
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C4fl GHU QWmcnlhyWshnm Hmedqdmbd. UWqxhmf Vhmcnvr

Ehftqd C3. GHU OqduZkdmbd )�8[

-Z( GHU Onrhshud. Onnkdc

-a( GHU Onrhshud. Vnldm

-b( GHU Onrhshud. Ldm

Mnsdr. Sgd fqZogr rgnv qZmcnlhyZshnm hmedqdmbd drshlZsdr Zmc rsZshrshbZk rhfmhzbZmbd enq GHU oqduZkdmbd
Zlnmf sgd qdrodbshud fqntor vgdm hmbktchmf Z qZmfd ne CGR rtqudx bktrsdqr hm sgd rZlokd0 QZmcnlhyZ/
shnm hmedqdmbd vhmcnvr Zqd hm oZqdmsgdrdr0
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C5fl GHU Wmc Cdudknoldms QWmcnlhyWshnm Hmedqdmbd. OkWbdan Vhmcnvr

SZakd C1. GHU OqduZkdmbd Zmc Cdudknoldms Ntsbnldr )�8[

GHU Onrhshud úrrdsr Rbgnnkhmf

Onnkdc Vnldm Ldm Onnkdc EdlZkd LZkd
–�( –1( –2( –3( –4( –5(

OYmdk ífi Qdrsqhbshmf Qdfhnm
OkZbdan SqdZsldms /90928 /90947 /90993 /90232 /90338 /90628

’9026{ ’9018{ ’�099{ ’9099{ ’9097{ ’9091{

NardquZshnmr 319 161 �37 �:�41 337 278
Bktrsdqr �9 �9 �9 �9 �9 �9
OkZbdan Btsnee /3109 /3109 /3109 /1809 /1809 /1809
Vhmcnv /�3: /��3 /�3: /��3 /�3: /��3 /�3: /41 /�3: /65 /�3: /65
OkZbdan Bnmsqnk LdZm 90139 90149 90119 /90959 1064 2067
OkZbdan Bnmsqnk RC 90619 1067 2022

OYmdk Afi Rdmchmf Qdfhnm
OkZbdan SqdZsldms 90937 90955 9099� /90915 /90143 /90693

’9012{ ’90�7{ ’�099{ ’9013{ ’902�{ ’909�{

NardquZshnmr 288 157 �2� �:981 368 263
Bktrsdqr �9 �9 �9 �9 �9 �9
OkZbdan Btsnee 5509 5509 5509 �704 �704 �704
Vhmcnv 4: �1� 4: �1� 4: �1� 4: 33 4: 4� 4: 4�
OkZbdan Bnmsqnk LdZm 90�19 90�19 90��9 /90449 1094 1056
OkZbdan Bnmsqnk RC 90269 1034 1057

Mnsdr. Sgd sZakd qdokhbZsdr SZakd 1 OZmdk B vgdm lnuhmf sgd anqcdq 4 bktrsdqr mnqsg hmsn sgd enqldq
qdrsqhbshmf qdfhnm –OZmdk ú( nq 4 bktrsdqr rntsg hmsn sgd enqldq rdmchmf qdfhnm –OZmdk A(0
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C6fl OkWbdan Sdrs. MhWrrW BnloWmx Bnmbdrrhnm

SZakd C2. GHU Zmc Cdudknoldms QC Qdrtksr. MhZrrZ BnloZmx Anqcdq )�8[

GHU Onrhshud úrrdsr Rbgnnkhmf

Onnkdc Vnldm Ldm Onnkdc EdlZkd LZkd
–�( –1( –2( –3( –4( –5(

OYmdk ífi NoshlYk AYmcvhcsg
OkZbdan Rdmchmf Qdfhnm /90919 /90916 90913 /90�12 �019 9067

–90911( –90924( –90921( –90�5�( –905�( –9032(
)90914[ )90939[ )90928[ )90�47[ )9045[ )9032[

NardquZshnmr �:119 666 512 4:218 �:599 �:728
Bktrsdqr 23 39 27 54 34 4�
AZmcvhcsg 3607 4301 4�09 3901 2609 2705
Vhkc Bktrsdq AnnsrsqZo o/uZktd 9036 9038 9049 9038 9094 90��
MhZrrZ BnloZmx LdZm 9097� 90��� 90951 /90313 1073 2079
MhZrrZ BnloZmx RC 90626 2021 2049

OYmdk Afi BnmrsYms AYmcvhcsg
OkZbdan Rdmchmf Qdfhnm /909�5 /90937 90913 /90�36 9018 /909�

–90913( –90925( –90921( –90�38( –9049( –9039(
)90914[ )9093�[ )90939[ )90�35[ )904�[ )9032[

NardquZshnmr �:292 6�9 482 5:423 1:156 1:18�
Bktrsdqr 25 25 25 67 51 51
AZmcvhcsg 49 49 49 49 49 49
Vhkc Bktrsdq AnnsrsqZo o/uZktd 9047 9029 9043 9025 9048 9087
MhZrrZ BnloZmx LdZm 90975 90�94 90953 /903�4 1062 2063
MhZrrZ BnloZmx RC 90634 201� 2041

OYmdk Bfi QYmcnlhyYshnm Hmedqdmbd
OkZbdan Rdmchmf Qdfhnm /9092� /90949 /90998 /909�9 9017 9093

’9029{ ’9014{ ’�099{ ’9023{ ’9016{ ’9089{

NardquZshnmr 239 �71 �47 679 214 299
Bktrsdqr �9 �9 �9 �9 8 8
AZmcvhcsg /�4: 11 /�4: 11 /�4: 11 /8: 7 /8: 7 /8: 7
MhZrrZ BnloZmx LdZm 90954 90962 90945 /90681 �041 1044
MhZrrZ BnloZmx RC 90�64 10�1 1066

Mnsdr. Sgd sZakd qdokhbZsdr SZakd 1 trhmf sgd enqldq MhZrrZ BnloZmx+r anqcdq vhsg sdqqhsnqx qtkdc ax sgd
bnknmhZk rsZsd hm mnqsgdqm LnyZlahptd0 Rdd úoodmchw ú1 enq Z lZo0
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C7fl GHU Sdrs QdetrWkr Wmc SqdWsldms AhnlWqidqr

SZakd C3. GHU Aknnc Sdrs QdetrZkr Zmc úQU AhnlZqjdqr )�8[

Qdetrdc Sdrs úQU

Onnkdc Vnldm Ldm Onnkdc
–�( –1( –2( –3(

OYmdk ífi NoshlYk AYmcvhcsg
Rdmchmf Qdfhnm 90994 90996 /90992 90�86

–90994( –90996( –90992( –90125(
)90993[ )90995[ )90992[ )90966[

NardquZshnmr 292 �84 �1� 46
Bktrsdqr 7 7 8 7
AZmcvhcsg 7206 7209 8304 720�
Vhkc Bktrsdq AnnsrsqZo o/uZktd 9042 9041 9037 9041
Qdrsqhbshmf Qdfhnm LdZm 90999 90999 90999 90292

OYmdk Afi BnmrsYms AYmcvhcsg
Rdmchmf Qdfhnm 90993 90998 /90996 90938

–90996( –90998( –90995( –90123(
)90995[ )90997[ )90995[ )90��6[

NardquZshnmr 3�1 166 �24 79
Bktrsdqr �� �� �� ��
AZmcvhcsg �14 �14 �14 �14
Vhkc Bktrsdq AnnsrsqZo o/uZktd 9059 9037 9039 908�
Qdrsqhbshmf Qdfhnm LdZm 90994 90997 90999 90149

OYmdk Bfi QYmcnlhyYshnm Hmedqdmbd
Rdmchmf Qdfhnm 90999 90999 90999 90923

’�0999{ ’�0999{ ’�0999{ ’�0999{

NardquZshnmr �43 84 48 28
Bktrsdqr �9 �9 �9 �9
Vhmcnv /17: �7 /17: �7 /17: �7 /27: 55
Qdrsqhbshmf Qdfhnm LdZm 90999 90999 90999 902�5

Mnsdr. Sgd ntsbnldr ne hmsdqdrs Zqd vgdsgdq Z qdronmcdms chc mns bnmrdms sn Z aknnc sdrs enq GHU Zmc
vgdsgdq Z qdronmcdms+r aknnc bnmsZhmdc ahnlZqjdqr enq ZmshqdsqnuhqZk cqtfr0 Rdd sgd mnsdr sn SZakd 10
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C8fl Cdudknoldms Qdrtksr Trhmf FdnroWshWk CWsW

SZakd C4. Cdudknoldms Qdrtksr Trhmf FdnroZshZk CZsZ )�8[

UHHQR Mhfgsshld Khfgsr KZmcRbZm OnotkZshnm Cdmrhsx

úmx Khfgs Hmsdmrhsx Knf–Hmsdmrhsx@�( Odnokd?jl1 Knf–Odnokd?jl1@�(
–�( –1( –2( –3( –4(

OYmdk ífi NoshlYk AYmcvhcsg
Rdmchmf Qdfhnm 90999 90912 /9099� 90878 90�88

–90999( –90918( –9099�( –50574( –90132(
)90999[ )90915[ )9099�[ )30893[ )90153[

NardquZshnmr �36 185 119 199 �36
Bktrsdqr 16 65 32 26 16
AZmcvhcsg �1208 16408 �8207 �6103 �1�05
Vhkc Bktrsdq AnnsrsqZo o/uZktd �099 9062 9032 9077 9037
Qdrsqhbshmf Qdfhnm LdZm 90999 90949 90999 �3048 90573
Qdrsqhbshmf Qdfhnm RC 90999 90459 90999 6�062 �0�22

OYmdk Afi BnmrsYms AYmcvhcsg
Rdmchmf Qdfhnm 90999 90999 90999 70227 90�83

–90999( –90999( –90999( –50723( –90138(
)90999[ )90999[ )90999[ )50346[ )90153[

NardquZshnmr �52 �52 �52 �53 �53
Bktrsdqr 17 17 17 17 17
AZmcvhcsg �14 �14 �14 �14 �14
Vhkc Bktrsdq AnnsrsqZo o/uZktd �099 �099 �099 90�8 9036
Qdrsqhbshmf Qdfhnm LdZm 90999 90999 90999 �2039 90645
Qdrsqhbshmf Qdfhnm RC 90999 90999 90999 66042 �0�64

OYmdk Bfi QYmcnlhyYshnm Hmedqdmbd
Rdmchmf Qdfhnm 90999 90999 90999 90976 /90959

’�099{ ’�099{ ’�099{ ’9081{ ’9065{

NardquZshnmr 35 35 35 35 35
Vhmcnv /31: 24 /31: 24 /31: 24 /31: 24 /31: 24
Qdrsqhbshmf Qdfhnm LdZm 90999 90999 90999 905�9 90286
Qdrsqhbshmf Qdfhnm RC 90999 90999 9055 90393

Mnsdr. Sgd ntsbnldr ne hmsdqdrs enq 19�8 UHHQR mhfgsshld khfgsr –Qnl�m ds Zk0: 19�7( Zqd vgdsgdq Z fqhcbdkk
bnmsZhmr Zmx: sgd ZudqZfd hmsdmrhsx vhsghm Z fqhcbdkk: Zmc hsr knf0 Sgd ntsbnldr ne hmsdqdrs enq 19�8 KZmc/
RbZm onotkZshnm cdmrhsx –Qnrd ds Zk0: 1919( Zqd odnokd odq rptZqd jhknldsdq Zmc hsr knf0 Rdd sgd mnsdr sn
SZakd �0
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C�9fl Cdudknoldms Qdrtksr Trhmf Bdmrtr CWsW

SZakd C5. GtlZm BZohsZk Zmc LhfqZshnm Qdrtksr Trhmf Bdmrtr CZsZ )�8[

KhsdqZsd úmx Rbgnnkhmf Qdrhcd Ahqsg Chrs0

Vnldm Ldm Vnldm Ldm Vnldm Ldm
–�( –1( –2( –3( –4( –5(

OYmdk ífi NoshlYk AYmcvhcsg
Rdmchmf Qdfhnm 9095� 90942 90945 90979 90944 909�5

–90956( –90955( –90955( –90971( –90928( –90951(
)90946[ )90948[ )90959[ )90964[ )90932[ )90943[

NardquZshnmr �6:249 �9:184 �3:853 7:12� �6:992 7:667
Bktrsdqr �3 �2 �2 �9 �3 ��
AZmcvhcsg �1304 �1�07 ��702 8704 �1301 �9409
Vhkc Bktrsdq AnnsrsqZo o/uZktd 9046 9059 9054 9055 9049 9076
Lnahkhsx Qdrsqhbshmf LdZm 90171 90518 90229 90512 9072� 90795

OYmdk Afi BnmrsYms AYmcvhcsg
Rdmchmf Qdfhnm 90959 90942 90941 90969 90946 90913

–90957( –90956( –90955( –90964( –90939( –90951(
)90946[ )90947[ )90947[ )90969[ )90932[ )90948[

NardquZshnmr �6:249 ��:596 �6:275 ��:594 �6:992 ��:249
Bktrsdqr �3 �3 �3 �3 �3 �3
AZmcvhcsg �14 �14 �14 �14 �14 �14
Vhkc Bktrsdq AnnsrsqZo o/uZktd 9046 9048 9056 9047 9049 9066
Lnahkhsx Qdrsqhbshmf LdZm 90171 90516 90294 90512 9072� 9073�

OYmdk Bfi QYmcnlhyYshnm Hmedqdmbd
Rdmchmf Qdfhnm 90933 90935 90928 9093� 90944 90958

’9099{ ’9099{ ’9099{ ’9099{ ’9099{ ’9099{

NardquZshnmr �1:�81 7:128 �1:1�9 7:12� �1:993 7:973
Bktrsdqr �9 �9 �9 �9 �9 �9
Vhmcnv /66: 66 /66: 66 /66: 66 /66: 66 /66: 66 /66: 66
Qdrsqhbshmf Qdfhnm LdZm 902�7 90521 9022� 90512 9068� 90795

Mnsdr. Sgd ntsbnldr ne hmsdqdrs Zqd vgdsgdq Z qdronmcdms hm sgd HOTLR �9/odqbdms rZlokd ne sgd 1996
bdmrtr ne LnyZlahptd vZr khsdqZsd: gZc Zmx rbgnnkhmf: Zmc khudc hm sgdhq chrsqhbs ne ahqsg0 RsZmcZqc dqqnqr
bktrsdqdc ax ZclhmhrsqZshud onrs Zqd hm oZqdmsgdrdr0 Rdd sgd mnsdr sn SZakd 10
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íoodmchw Dfi Qnatrsmdrr Bgdbjr. OqnwhlZsd BZtrdr

D�fl LWqqhWfd QC Qdrtksr. UWqxhmf JnbWk JhmdWq AWmcvhcsgr

Ehftqd D�. úfd/ChroZqZsd QdkZshnmrghor )12[

-Z( úfd FZo Zs KZrs Rdw. Vnldm -a( úfd FZo Zs KZrs Rdw. LZqqhdc Vnldm

-b( úfd FZo Zs KZrs Rdw. Ldm -c( úfd FZo Zs KZrs Rdw. LZqqhdc Ldm

-d( úfd FZo vhsg GtraZmc. Vnldm

Mnsdr. Sgd fqZogr rgnv QC drshlZsdr Zmc rsZmcZqc Zmc vhkc bktrsdq annsrsqZo 89/odqbdms bnmzcdmbd
hmsdquZkr enq GHU oqduZkdmbd Zbqnrr Z qZmfd ne aZmcvhcsgr trhmf Z knbZk khmdZq QC onkxmnlhZk0
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D1fl LWqqhWfd QC Qdrtksr. UWqxhmf JnbWk PtWcqWshb AWmcvhcsgr

Ehftqd D1. úfd/ChroZqZsd QdkZshnmrghor )12[

-Z( úfd FZo Zs KZrs Rdw. Vnldm -a( úfd FZo Zs KZrs Rdw. LZqqhdc Vnldm

-b( úfd FZo Zs KZrs Rdw. Ldm -c( úfd FZo Zs KZrs Rdw. LZqqhdc Ldm

-d( úfd FZo vhsg GtraZmc. Vnldm

Mnsdr. Sgd fqZogr rgnv QC drshlZsdr Zmc rsZmcZqc Zmc vhkc bktrsdq annsrsqZo 89/odqbdms bnmzcdmbd
hmsdquZkr enq GHU oqduZkdmbd Zbqnrr Z qZmfd ne aZmcvhcsgr trhmf Z knbZk ptZcqZshb QC onkxmnlhZk0
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D2fl LWqqhWfd QC Qdrtksr. UWqxhmf QC OWqWldsdqr

Ehftqd D2. úfd/ChroZqZsd QdkZshnmrghor )12[

-Z( úfd FZo Zs KZrs Rdw. Vnldm

-a( úfd FZo Zs KZrs Rdw. LZqqhdc Vnldm

7�



-b( úfd FZo Zs KZrs Rdw. Ldm

-c( úfd FZo Zs KZrs Rdw. LZqqhdc Ldm
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-d( úfd FZo vhsg GtraZmc. Vnldm

Mnsdr. Sgd fqZogr rgnv QC drshlZsdr Zmc rsZmcZqc Zmc vhkc bktrsdq annsrsqZo 89/odqbdms bnmzcdmbd
hmsdquZkr enq sgd qdrodbshud ntsbnldr vgdm trhmf khmdZq –o�( nq ptZcqZshb –o1( QC onkxmnlhZkr: sqhZmftkZq
–s(: DoZmdbgmhjnu –d(: nq tmhenql –t( vdhfgshmf jdqmdkr: Zmc rxlldsqhb LRD/noshlZk –l�(: Zrxlldsqhb
LRD/noshlZk –l1(: rxlldsqhb BDQ/noshlZk –b�(: nq Zrxlldsqhb BDQ/noshlZk –b1( QC aZmcvhcsg rdkdbshnm
ldsgncr0 AZmcvhcsgr rdkdbsdc enq dZbg bnlahmZshnm ne oZqZldsdqr Zqd hm oZqdmsgdrdr0
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D3fl Qdrtksr Trhmf CWsW BnkkWordc hmsn Bktrsdqr. LWqqhWfd

SZakd D�. úfd/ChroZqZsd OZqsmdqrghor )12[

LZkd/EdlZkd úfd FZo vhsg. KZrs RdwtZk OZqsmdq Rontrd

Vnldm �4/38 Ldm �4/38 Vnldm
úkk LZqqhdc úkk LZqqhdc
–�( –1( –2( –3( –4(

OYmdk ífi NoshlYk AYmcvhcsg
Rdmchmf Qdfhnm /2092 /1035 /�018 /�03� /9045

–�027( –�097( –�014( –�057( –9017(
)9062[ )9064[ )�098[ )�063[ )9011[

NardquZshnmr �3 11 3� 24 �7
AZmcvhcsg 5403 830� �220� �2105 �3304
Qdrsqhbshmf Qdfhnm LdZm 6049 6022 4068 60�9 7028
Qdrsqhbshmf Qdfhnm RC �0�4 �016 1038 �081 9047

OYmdk Afi BnmrsYms AYmcvhcsg
Rdmchmf Qdfhnm /�068 /�059 /�02� /�037 /9031

–908�( –9081( –�022( –�067( –9033(
)9068[ )9075[ )�0�6[ )�071[ )9018[

NardquZshnmr 29 29 27 21 �3
AZmcvhcsg �14 �14 �14 �14 �14
Qdrsqhbshmf Qdfhnm LdZm 6094 60�6 4079 60�� 7028
Qdrsqhbshmf Qdfhnm RC �0�5 �011 1049 �08� 9059

OYmdk Bfi QYmcnlhyYshnm Hmedqdmbd
Rdmchmf Qdfhnm /�064 /�066 /1099 /2049 /9088

’9098{ ’9098{ ’9013{ ’9097{ ’9093{

NardquZshnmr �9 �9 �9 �9 �9
AZmcvhcsg /35: �7 /35: �7 /17: �7 /29: �7 /66: 66
Qdrsqhbshmf Qdfhnm LdZm 6029 6032 4044 6093 7033
Qdrsqhbshmf Qdfhnm RC �098 �0�5 1056 �071 9062

Mnsdr. Sgd sZakd qdokhbZsdr SZakd 2 trhmf cZsZ bnkkZordc sn CGR rtqudx bktrsdq/kdudk ldZmr0

73



D4fl LWqqhWfd QWmcnlhyWshnm Hmedqdmbd. UWqxhmf Vhmcnvr

Ehftqd D3. úfd/ChroZqZsd QdkZshnmrghor )12[

-Z( úfd FZo Zs KZrs Rdw. Vnldm

-a( úfd FZo Zs KZrs Rdw. LZqqhdc Vnldm

-b( úfd FZo Zs KZrs Rdw. Ldm
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-c( úfd FZo Zs KZrs Rdw. LZqqhdc Ldm

-d( úfd FZo vhsg GtraZmc. Vnldm

Mnsdr. Sgd fqZogr rgnv qZmcnlhyZshnm hmedqdmbd drshlZsdr Zmc rsZshrshbZk rhfmhzbZmbd enq sgd qdrodbshud
ntsbnldr Zmc fqntor vgdm hmbktchmf Z qZmfd ne CGR rtqudx bktrsdqr hm sgd rZlokd0 QZmcnlhyZshnm
hmedqdmbd vhmcnvr Zqd hm oZqdmsgdrdr0
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D5fl LWqqhWfd QWmcnlhyWshnm Hmedqdmbd. OkWbdan Vhmcnvr

SZakd D1. úfd/ChroZqZsd QdkZshnmrghor )12[

LZkd/EdlZkd úfd FZo vhsg. KZrs RdwtZk OZqsmdq Rontrd

Vnldm �4/38 Ldm �4/38 Vnldm
úkk LZqqhdc úkk LZqqhdc
–�( –1( –2( –3( –4(

OYmdk ífi Qdrsqhbshmf Qdfhnm
OkZbdan SqdZsldms 9065 �095 �082 �078 /9092

’9021{ ’9019{ ’90�2{ ’901�{ ’9074{

NardquZshnmr �47 �27 57 42 4:798
Bktrsdqr �9 �9 �9 �9 �9
OkZbdan Btsnee /5�03 /5�03 /1809 /270� /8203
AZmcvhcsg /1�: /��1 /1�: /��1 /�3: /65 /19: /68 /1: /�45
OkZbdan Bnmsqnk LdZm 5047 5038 3072 5099 7027
OkZbdan Bnmsqnk RC 3026 3015 3074 3079 5018

OYmdk Afi Rdmchmf Qdfhnm
OkZbdan SqdZsldms 9035 �09� 1051 1085 9096

’9042{ ’9016{ ’909�{ ’9091{ ’9058{

NardquZshnmr �41 �14 5� 4� 5:81�
Bktrsdqr �9 �9 �9 �9 �9
OkZbdan Btsnee �704 �704 �704 �704 7704
AZmcvhcsg 4: 55 4: 55 4: 55 4: 55 7: �48
OkZbdan Bnmsqnk LdZm 406� 4057 2083 3018 6021
OkZbdan Bnmsqnk RC 3063 3086 2068 2087 5067

Mnsdr. Sgd sZakd qdokhbZsdr SZakd 2 OZmdk B vgdm lnuhmf sgd anqcdq 4 bktrsdqr mnqsg hmsn sgd enqldq
qdrsqhbshmf qdfhnm –OZmdk ú( nq 4 bktrsdqr rntsg hmsn sgd enqldq rdmchmf qdfhnm –OZmdk A(0
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D6fl OkWbdan Sdrs. MhWrrW BnloWmx Bnmbdrrhnm

SZakd D2. OZqsmdq úfd FZo Qdrtksr. MhZrrZ BnloZmx Anqcdq )12[

LZkd/EdlZkd úfd FZo vhsg. KZrs RdwtZk OZqsmdq Rontrd

Vnldm �4/38 Ldm �4/38 Vnldm
úkk LZqqhdc úkk LZqqhdc
–�( –1( –2( –3( –4(

OYmdk ífi NoshlYk AYmcvhcsg
Rdmchmf Qdfhnm /�0�8 /�09� 9011 /9012 9075

–9086( –�0�1( –9071( –9088( –9021(
)9085[ )�0��[ )9066[ )9085[ )9017[

NardquZshnmr �:386 �:136 813 573 11:542
Bktrsdqr �91 �91 ��5 �9� 29
AZmcvhcsg 8505 8502 8901 7807 3606
Vhkc Bktrsdq AnnsrsqZo o/uZktd 9024 9048 9071 9075 90�3
Qdrsqhbshmf Qdfhnm LdZm 5017 5021 4021 404� 5029
Qdrsqhbshmf Qdfhnm RC 3083 4092 302� 3031 4087

OYmdk Afi BnmrsYms AYmcvhcsg
Rdmchmf Qdfhnm /10�� /�077 903� /9092 9074

–�028( –�048( –�0�9( –�014( –9021(
)�028[ )�043[ )9081[ )�0�9[ )9016[

NardquZshnmr 559 437 325 215 16:342
Bktrsdqr 32 32 46 37 22
AZmcvhcsg 49 49 49 49 49
Vhkc Bktrsdq AnnsrsqZo o/uZktd 9012 9035 9067 9087 90��
Qdrsqhbshmf Qdfhnm LdZm 50�2 50�7 3087 4039 5043
Qdrsqhbshmf Qdfhnm RC 3083 40�9 30�6 3017 5092

OYmdk Bfi QYmcnlhyYshnm Hmedqdmbd
Rdmchmf Qdfhnm /1012 /10�7 9052 906� 9067

’9092{ ’9094{ ’9043{ ’9044{ ’9099{

NardquZshnmr ��� 88 6� 5� 6:519
Bktrsdqr �9 �9 �9 �9 �9
Vhmcnv /7: �� /7: �� /7: �� /7: �� /�3: �8
MhZrrZ BnloZmx LdZm 6098 6097 3032 3044 4081
MhZrrZ BnloZmx RC 4067 4088 2082 3099 4074

Mnsdr. Sgd sZakd qdokhbZsdr SZakd 2 trhmf sgd enqldq MhZrrZ BnloZmx+r anqcdq vhsg sdqqhsnqx qtkdc ax sgd
bnknmhZk rsZsd hm mnqsgdqm LnyZlahptd0 Rdd úoodmchw ú1 enq Z lZo0
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íoodmchw Efi ícchshnmZk Qdrtksr. OqnwhlZsd BZtrdr

E�fl GHU Qhri EWbsnqr �rrnbhWsdc vhsg �fd:ChroWqWsd QdkWshnmrghor

SZakd E�. Qhrj EZbsnqr úrrnbhZsdc vhsg úfd ChroZqhshdr )12[

Ldm Vnldm

Ltkshokd Onkxfxmntr Uhqfhm. Bnmcnl Enqbdc Cdbhrhnm
OZqsmdqr LZqqhZfd úfdr �4/13 KZrs Rdw Rdw Dudq RgZqd

–�( –1( –2( –3( –4( –5(

OYmdk ífi NoshlYk AYmcvhcsg
Rdmchmf Qdfhnm /90974 /90932 /90922 90955 /90917 90912

–90973( –9094�( –90924( –90925( –90922( –9096�(
)90957[ )90957[ )90934[ )9094�[ )90929[ )9096�[

NardquZshnmr 512 333 364 427 236 593
Bktrsdqr 6� 15 45 18 29 27
AZmcvhcsg �6401 7605 �4303 �9307 �1607 �350�
Vhkc Bktrsdq AnnsrsqZo o/uZktd 9023 9051 9038 9019 904� 9066
Qdrsqhbshmf Qdfhnm LdZm 90131 9023� 90�6� 9097� 9095� 9052�

OYmdk Afi BnmrsYms AYmcvhcsg
Rdmchmf Qdfhnm /90922 /90998 /90946 90924 /90916 90926

–90�96( –90936( –90927( –90922( –90924( –90967(
)90978[ )90947[ )90935[ )90924[ )90929[ )90966[

NardquZshnmr 393 589 226 653 236 38�
Bktrsdqr 39 39 39 39 29 29
AZmcvhcsg �1409 �1409 �1409 �1409 �1409 �1409
Vhkc Bktrsdq AnnsrsqZo o/uZktd 9067 908� 902� 9022 9042 9055
Qdrsqhbshmf Qdfhnm LdZm 901�8 90217 90�32 90964 9095� 90538

OYmdk Bfi QYmcnlhyYshnm Hmedqdmbd
Rdmchmf Qdfhnm /909�3 /90942 /90943 /909�3 /90918 909�8

’�099{ ’9044{ ’9049{ ’9082{ ’9073{ ’9062{

NardquZshnmr �27 �79 �97 �74 78 �17
Bktrsdqr �9 �9 �9 �9 �9 �9
Vhmcnv /17: 17 /17: �7 /27: 26 /17: �7 /17: �7 /17: �7
Qdrsqhbshmf Qdfhnm LdZm 90�7� 90245 90�93 9095� 90918 90468

Mnsdr. Sgd ntsbnld ne hmsdqdrs enq lZkd qdronmcdmsr hr vgdsgdq gd qdronmcdms gZr gZc ltkshokd rdwtZk
oZqsmdqr0 Sgd ntsbnldr ne hmsdqdrs enq edlZkd qdronmcdmsr Zqd vgdsgdq rgd hr hm Z onkxfxmntr lZqqhZfd:
hr Z uhqfhm: trdc Z bnmcnl hm gdq kZrs rdwtZk hmsdqbntqrd: Zmc gZr dudq gZc enqbdc rdwtZk bnmsZbs Zr vdkk Zr
sgd rgZqd ne gntrdgnkc cdbhrhnmr rgd lZjdr Zknmd nq hr hmbktcdc hm –nm gdq nvm gdZksg: lZinq gntrdgnkc
otqbgZrdr: uhrhshmf gdq eZlhkx: Zmc gnv sn rodmc gdq dZqmhmfr(0 Rdd sgd mnsdr sn SZakd 20
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E1fl Otakhb:Rdbsnq GdWksg HmeqWrsqtbstqd

SZakd E1. Otakhb/Rdbsnq GdZksg EZbhkhshdr: 19�7 )12[

úmx EZbhkhsx EZbhkhshdr Knf–EZbhkhshdr@�(
–�( –1( –2(

OYmdk ífi NoshlYk AYmcvhcsg
Rdmchmf Qdfhnm /909�7 /90987 /9092�

–90984( –90�87( –90�9�(
)90�14[ )90�86[ )90��9[

NardquZshnmr �6� �35 �35
Bktrsdqr 29 14 14
AZmcvhcsg �2402 ��104 ��407
Vhkc Bktrsdq AnnsrsqZo o/uZktd 9076 9054 9066
Qdrsqhbshmf Qdfhnm LdZm 90289 9045� 90222
Qdrsqhbshmf Qdfhnm RC 90751 90338

OYmdk Afi BnmrsYms AYmcvhcsg
Rdmchmf Qdfhnm 90996 /90�33 /90934

–90�92( –90�81( –90987(
)90�18[ )90199[ )90�98[

NardquZshnmr �57 �57 �57
Bktrsdqr 18 18 18
AZmcvhcsg �14 �14 �14
Vhkc Bktrsdq AnnsrsqZo o/uZktd 9085 9036 9054
Qdrsqhbshmf Qdfhnm LdZm 90399 905�2 90249
Qdrsqhbshmf Qdfhnm RC 90874 90363

OYmdk Bfi QYmcnlhyYshnm Hmedqdmbd
Rdmchmf Qdfhnm /90939 /90139 /90981

’�099{ ’9033{ ’9044{

NardquZshnmr 49 49 49
Vhmcnv /31: 24 /31: 24 /31: 24
Qdrsqhbshmf Qdfhnm LdZm 90259 90599 90229
Qdrsqhbshmf Qdfhnm RC �093� 90384

Mnsdr. Sgd ntsbnldr ne hmsdqdrs enq 19�7 otakhb/rdbsnq gdZksg eZbhkhshdr –LZhmZ ds Zk0: 19�8( Zqd vgdsgdq Z
fqhcbdkk bnmsZhmr Zmx: sgd mtladq vhsghm Z fqhcbdkk: Zmc hsr knf0 Rdd sgd mnsdr sn SZakd �0
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E2fl JWmclhmdr

SZakd E2. Jmnvm Zmc Rtrodbsdc KZmclhmdr: Nbsnadq 1996 )12[

úmx KZmclhmd KZmclhmdr Knf–KZmclhmdr@�(
–�( –1( –2(

OYmdk ífi NoshlYk AYmcvhcsg
Rdmchmf Qdfhnm 90931 /90253 /90963

–90�23( –90476( –901�5(
)90�92[ )90268[ )90�32[

NardquZshnmr 192 199 195
Bktrsdqr 27 25 27
AZmcvhcsg �5802 �4606 �6308
Vhkc Bktrsdq AnnsrsqZo o/uZktd 9067 9055 9079
Qdrsqhbshmf Qdfhnm LdZm 90292 90765 9026�
Qdrsqhbshmf Qdfhnm RC 10972 90529

OYmdk Afi BnmrsYms AYmcvhcsg
Rdmchmf Qdfhnm 90954 /90�41 /90911

–90�25( –90475( –901�6(
)90987[ )90299[ )90�1�[

NardquZshnmr �57 �57 �57
Bktrsdqr 18 18 18
AZmcvhcsg �14 �14 �14
Vhkc Bktrsdq AnnsrsqZo o/uZktd 9057 9073 9083
Qdrsqhbshmf Qdfhnm LdZm 90182 90779 90249
Qdrsqhbshmf Qdfhnm RC 10�82 90518

OYmdk Bfi QYmcnlhyYshnm Hmedqdmbd
Rdmchmf Qdfhnm 90939 /90179 /90928

’9083{ ’905�{ ’9083{

NardquZshnmr 49 49 49
Vhmcnv /31: 24 /31: 24 /31: 24
Qdrsqhbshmf Qdfhnm LdZm 90139 90799 9021�
Qdrsqhbshmf Qdfhnm RC �0792 90527

Mnsdr. Sgd ntsbnldr ne hmsdqdrs enq Nbsnadq 1996 jmnvm Zmc rtrodbsdc kZmclhmdr –Qdotakhb ne LnyZl/
ahptd: 1997( Zqd vgdsgdq Z fqhcbdkk bnmsZhmr Zmx: sgd mtladq vhsghm Z fqhcbdkk: Zmc hsr knf0 Rdd sgd mnsdr
sn SZakd �0
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E3fl Bhuhk VWq Uhnkdmbd. FknaWk Sdqqnqhrl CWsWaWrd

SZakd E3. Uhnkdms Dudmsr Zmc CdZsgr hm LnyZlahptd+r Bhuhk VZq )12[

úmx Dudms Knf–Dudmsr@�( úmx CdZsg Knf–CdZsgr@�(
–�( –1( –2( –3(

OYmdk ífi NoshlYk AYmcvhcsg
Rdmchmf Qdfhnm /909�4 /9091� /909�2 /9092�

–909�4( –9091�( –909�3( –90928(
)909�1[ )909�8[ )909�1[ )90924[

NardquZshnmr ��9 ��3 ��3 ��4
Bktrsdqr 19 19 19 19
AZmcvhcsg 7�08 7406 7306 7605
Vhkc Bktrsdq AnnsrsqZo o/uZktd 9021 9034 9039 9037
Qdrsqhbshmf Qdfhnm LdZm 90999 90999 90999 90999
Qdrsqhbshmf Qdfhnm RC 90999 90999

OYmdk Afi BnmrsYms AYmcvhcsg
Rdmchmf Qdfhnm 90914 909�4 909�2 90928

–909�8( –909�3( –909�4( –90934(
)909�8[ )909�4[ )909�4[ )90934[

NardquZshnmr �57 �57 �57 �57
Bktrsdqr 18 18 18 18
AZmcvhcsg �14 �14 �14 �14
Vhkc Bktrsdq AnnsrsqZo o/uZktd 9012 9029 9043 9043
Qdrsqhbshmf Qdfhnm LdZm 909�2 90998 90999 90999
Qdrsqhbshmf Qdfhnm RC 90979 90999

OYmdk Bfi QYmcnlhyYshnm Hmedqdmbd
Rdmchmf Qdfhnm 90999 90999 90999 90999

’�099{ ’�099{ ’�099{ ’�099{

NardquZshnmr 49 49 49 49
Vhmcnv /31: 24 /31: 24 /31: 24 /31: 24
Qdrsqhbshmf Qdfhnm LdZm 90999 90999 90999 90999
Qdrsqhbshmf Qdfhnm RC 90999 90999

Mnsdr. Sgd ntsbnldr ne hmsdqdrs enq FSC uhnkdms dudmsr Zmc cdZsgr –RSúQS: 1911( Zqd vgdsgdq Z fqhcbdkk
bnmsZhmr Zmx: sgd mtladq vhsghm Z fqhcbdkk: Zmc hsr knf0 Rdd sgd mnsdr sn SZakd �0
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E4fl Bhuhk VWq Uhnkdmbd. ToorWkW Bnmzhbs CWsW OqnfqWl

SZakd E4. Uhnkdms Dudmsr Zmc CdZsgr hm LnyZlahptd+r Bhuhk VZq )12[

úmx Dudms Knf–Dudmsr@�( úmx CdZsg Knf–CdZsgr@�(
–�( –1( –2( –3(

OYmdk ífi NoshlYk AYmcvhcsg
Rdmchmf Qdfhnm /90927 /90919 909�4 90918

–90962( –90942( –9095�( –90�11(
)90935[ )9092�[ )90939[ )90968[

NardquZshnmr �35 �27 �63 �4�
Bktrsdqr 14 13 29 16
AZmcvhcsg ��409 �9�04 �2809 ��804
Vhkc Bktrsdq AnnsrsqZo o/uZktd 9035 9047 9057 9063
Qdrsqhbshmf Qdfhnm LdZm 90929 90911 90928 90916
Qdrsqhbshmf Qdfhnm RC 90�11 901�8

OYmdk Afi BnmrsYms AYmcvhcsg
Rdmchmf Qdfhnm /90935 /90958 90992 90916

–90962( –90948( –90954( –90�11(
)90936[ )90936[ )90928[ )9097�[

NardquZshnmr �57 �57 �57 �57
Bktrsdqr 18 18 18 18
AZmcvhcsg �14 �14 �14 �14
Vhkc Bktrsdq AnnsrsqZo o/uZktd 9023 90�3 908� 9064
Qdrsqhbshmf Qdfhnm LdZm 90956 90935 90939 90946
Qdrsqhbshmf Qdfhnm RC 90�63 90176

OYmdk Bfi QYmcnlhyYshnm Hmedqdmbd
Rdmchmf Qdfhnm /90939 /90917 90999 90999

’�099{ ’�099{ ’�099{ ’�099{

NardquZshnmr 49 49 49 49
Vhmcnv /31: 24 /31: 24 /31: 24 /31: 24
Qdrsqhbshmf Qdfhnm LdZm 90979 90944 90939 90961
Qdrsqhbshmf Qdfhnm RC 90�81 90247

Mnsdr. Sgd ntsbnldr ne hmsdqdrs enq TBCO uhnkdms dudmsr Zmc cdZsgr –Rtmcadqf Zmc LdkZmcdq: 19�2( Zqd
vgdsgdq Z fqhcbdkk bnmsZhmr Zmx: sgd mtladq vhsghm Z fqhcbdkk: Zmc hsr knf0 Rdd sgd mnsdr sn SZakd �0
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E5fl GHU Qhri EWbsnqr Mns Jhmidc sn Rntsgdqm LnyWlahbWm Ghrsnqx

SZakd E5. TmqdkZsdc GHU Qhrj EZbsnqr )13[

FdmhsZk Tkbdq OZhc enq LdchbZkkx
hm KZrs XdZq Rdw Bhqbtlbhrdc

Vnldm Ldm Ldm Ldm
–�( –1( –2( –3(

OYmdk ífi NoshlYk AYmcvhcsg
Rdmchmf Qdfhnm 90948 90916 /909�1 90913

–90916( –909�3( –9098�( –90�46(
)90917[ )909�6[ )90969[ )90964[

NardquZshnmr 3�3 124 �45 474
Bktrsdqr �8 15 18 66
AZmcvhcsg 470� 7604 �160� �7701
Vhkc Bktrsdq AnnsrsqZo o/uZktd 9096 901� 9073 9078
Qdrsqhbshmf Qdfhnm LdZm 90994 90997 90936 90�43

OYmdk Afi BnmrsYms AYmcvhcsg
Rdmchmf Qdfhnm 90933 90914 /909�1 90958

–909�6( –909�4( –90984( –9019�(
)909�8[ )909�7[ )90961[ )90981[

NardquZshnmr 829 232 �45 233
Bktrsdqr 39 28 18 28
AZmcvhcsg �1409 �1409 �1409 �1409
Vhkc Bktrsdq AnnsrsqZo o/uZktd 9094 9015 9073 9064
Qdrsqhbshmf Qdfhnm LdZm 90997 90995 90936 90123

OYmdk Bfi QYmcnlhyYshnm Hmedqdmbd
Rdmchmf Qdfhnm 90932 90915 909�� 90941

’90�9{ ’9036{ ’�099{ ’9038{

NardquZshnmr 192 �53 74 �53
Bktrsdqr �9 �9 �9 �9
Vhmcnv /17: �7 /35: 28 /35: 28 /35: 28
Qdrsqhbshmf Qdfhnm LdZm 90999 90999 90942 90145

Mnsdr. Sgd ntsbnldr ne hmsdqdrs Zqd vgdsgdq Z qdronmcdms qdonqsr gZuhmf gZc Z fdmhsZk tkbdq hm sgd kZrs
xdZq Zmc vgdsgdq Z lZm qdonqsr gZuhmf dudq oZhc enq rdw Zmc gZuhmf addm ldchbZkkx bhqbtlbhrdc0 Rdd sgd
mnsdr sn SZakd 20
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E6fl LdchWshnm �mWkxrhr ne GHU QC Qdrtks

SZakd E6. LdchZshnm úmZkxrhr ne GHU QC Qdrtks )13[

Ntsbnld UZqhZakd. GHU Onrhshud –Onnkdc(

LdchZshmf UZqhZakd. úrrds XdZqr ne úfd FZo Ltkshokd Bnmcnl
Rbnqd Rbgnnk KZrs Rdw OZqsmdqr KZrs Rdw
–�( –1( –2( –3( –4(

OYmdk ífi NoshlYk AYmcvhcsg
LdchZshnm Deedbs 90997 /90993 /90922 /9099� /9099�

)/909�5: 90924[ )/909�4: 90991[ )/90958: /90992[ )/90995: 90993[ )/90997: 90993[
SnsZk Deedbs /90�27 /90��8 /90�51 /90�17 /90��4

)/90123: /90935[ )/90199: /90926[ )/90152: /90941[ )/90193: /90942[ )/90192: /90912[
RgZqd ne SnsZk LdchZsdc /90943 90924 90191 90994 909��

)/90�41: /90921[ )90919: 90�99[ )90�12: 90458[ )90992: 909�1[ )90995: 9093�[

NardquZshnmr 5�9 6�8 18� 687 5�9
AZmcvhcsg �9203 �2�07 ��807 ��7 ��705
Bktrsdqr �4 12 �6 19 19
Qdrsqhbshmf Qdfhnm LdZm 90191 90196 90�83 901�� 901�4

OYmdk Afi BnmrsYms AYmcvhcsg
LdchZshnm Deedbs /90996 /90993 /90921 /9099� /9099�

)/90912: 90995[ )/909�4: 90991[ )/90955: /90993[ )/90997: 90992[ )/90996: 90992[
SnsZk Deedbs /90�16 /90��7 /90�37 /90�16 /90��3

)/90�8�: /90951[ )/90192: /90922[ )/90137: /9093�[ )/90�83: /9095�[ )/90�89: /90922[
RgZqd ne SnsZk LdchZsdc 90941 90923 901�� 909�� 90996

)90924: 90�96[ )909�8: 90�97[ )90�12: 90513[ )90996: 90911[ )90993: 90911[

NardquZshnmr 731 566 186 731 534
AZmcvhcsg �14 �14 �14 �14 �14
Bktrsdqr 1� 1� �7 1� 1�
Qdrsqhbshmf Qdfhnm LdZm 901�� 90196 90�83 901�� 901�4

OYmdk Bfi NoshlYk AYmcvhcsg Trhmf BnmrsYms RYlokd
LdchZshnm Deedbs /90997 90999 /90922 /90992 /90993

)/90929: 90994[ )/90995: 90995[ )/90957: /90992[ )/909�3: 90994[ )/909�6: 90993[
SnsZk Deedbs /90�13 /90�28 /90�35 /90�37 /90�41

)/90128: /90997[ )/90144: /909�8[ )/90159: /90919[ )/90156: /9092�[ )/90161: /90913[
RgZqd ne SnsZk LdchZsdc 90952 /9099� 901�6 909�6 90915

)90918: 902�5[ )/90994: /9099�[ )90��1: 90756[ )90998: 90953[ )909�3: 90�96[

NardquZshnmr 2�6 184 178 178 178
AZmcvhcsg �2�01 �1102 ��808 ��801 ��70�
Bktrsdqr �8 �7 �6 �6 �6
Qdrsqhbshmf Qdfhnm LdZm 90�89 90�89 90�89 90�89 90�89

Mnsdr. AnnsrsqZoodc 89/odqbdms bnmzcdmbd hmsdquZkr Zqd hm aqZbjdsr0 Hm OZmdk ú: sgd QC aZmcvhcsgr Zqd
LRD/noshlZk enq sgd rZlokd ne nardquZshnmr vhsg GHU aknnc sdrsr Zmc mnm/lhrrhmf uZktdr enq sgd ldchZsnq
ne hmsdqdrs0 Hm OZmdk B: sgd QC aZmcvhcsg hr LRD/noshlZk enq sgd rZlokd ne nardquZshnmr vhsg GHU aknnc
sdrsr Zmc mnm/lhrrhmf uZktdr enq Zkk 4 ldchZsnqr0 LdZmr Zmc rsZmcZqc cduhZshnmr Zqd bZkbtkZsdc trhmf
nardquZshnmr vhsghm sgd QC aZmcvhcsg0
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E7fl QC LdchWshnm �mWkxrhr. UWqxhmf JnbWk JhmdWq AWmcvhcsgr

Ehftqd E�. QC LdchZshnm úmZkxrhr DrshlZsdr )13[

-Z( úrrds Rbnqd

-a( XdZqr ne Rbgnnkhmf

-b( úfd FZo Zs KZrs Rdw
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-c( Ltkshokd Khedshld OZqsmdqr

-d( Bnmcnl KZrs Rdw

Mnsdr. Sgd fqZogr rgnvldchZshnm ZmZkxrhr QC drshlZsdr Zmc 89/odqbdms annsrsqZoodc bnmzcdmbd hmsdquZkr
enq sgd qdrodbshud ntsbnldr Zbqnrr Z qZmfd ne aZmcvhcsgr trhmf nardquZshnmr vhsg GHU aknnc sdrsr Zmc
mnm/lhrrhmf uZktdr enq sgd ldchZsnq ne hmsdqdrs0
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E8fl QC LdchWshnm �mWkxrhr. UWqxhmf JnbWk JhmdWq AWmcvhcsgr vhsg BnmrsWms RWlokd

Ehftqd E1. QC LdchZshnm úmZkxrhr DrshlZsdr vhsg BnmrsZms RZlokd )13[

-Z( úrrds Rbnqd

-a( XdZqr ne Rbgnnkhmf

-b( úfd FZo Zs KZrs Rdw
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-c( Ltkshokd Khedshld OZqsmdqr

-d( Bnmcnl KZrs Rdw

Mnsdr. Sgd fqZogr rgnvldchZshnm ZmZkxrhr QC drshlZsdr Zmc 89/odqbdms annsrsqZoodc bnmzcdmbd hmsdquZkr
enq sgd qdrodbshud ntsbnldr Zbqnrr Z qZmfd ne aZmcvhcsgr trhmf nardquZshnmr vhsg GHU aknnc sdrsr Zmc
mnm/lhrrhmf uZktdr enq Zkk ldchZshmf uZqhZakdr0
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íoodmchw Ffi ícchshnmZk Ehftqdr. OqnwhlZsd BZtrdr

F�fl Otakhb:Rdbsnq GdWksg HmeqWrsqtbstqd

Ehftqd F�. Otakhb/Rdbsnq GdZksg EZbhkhshdr: 19�7 )12[

Mnsdr. Sgd lZo rgnvr bntmsr ne otakhb/rdbsnq gdZksg eZbhkhshdr hm dZbg fqhcbdkk eqnl LZhmZ ds Zk0 –19�8(0

�99



F1fl Bhuhk VWq Uhnkdmbd Wmc JWmclhmdr

Ehftqd F1. LZor ne Bhuhk VZq Uhnkdms Dudmsr Zmc KZmclhmdr ax Fqhcbdkk )12[

-Z( Jmnvm Zmc Rtrodbsdc KZmclhmdr: 1996 -a( FknaZk Sdqqnqhrl CZsZaZrd: �867/81

-b( ToorZkZ Bnmfihbs CZsZ OqnfqZl: �878/81

Mnsdr. Sgd sno kdes lZo rgnvr sgd mtladq ne jmnvm Zmc rtrodbsdc kZmclhmdr odq fqhcbdkk qdonqsdc
hm Qdotakhb ne LnyZlahptd –1997(0 Sgd sno qhfgs lZo rgnvr sgd mtladq ne �867/81 uhnkdms dudmsr odq
fqhcbdkk eqnl sgd FknaZk Sdqqnqhrl CZsZaZrd –RSúQS: 1911(0 Sgd anssnl lZo rgnvr sgd mtladq ne �878/81
uhnkdmbd dudmsr odq fqhcbdkk eqnl sgd ToorZkZ Bnmfihbs CZsZ OqnfqZl –Rtmcadqf Zmc LdkZmcdq: 19�2(0

�9�



íoodmchw Gfi Qnatrsmdrr Bgdbjr. GhrsnqhbZk BgZmmdkr

G�fl �839 BhqbtkWq LhfqWshnm QC Oknsr ax �fd Fqnto

Ehftqd G�. �839 BhqbtkZq LhfqZshnm QZsdr )16: 5�[

-Z( Ldm �4/13 -a( Ldm 14/23

-b( Ldm 24/33 -c( Ldm 34/43

-d( Ldm 44/53

Mnsdr. Sgd fqZogr rgnv bhqbtkZq lhfqZshnm qZsdr enq ldm hm sgd qdrodbshud Zfd fqntor0 Rdd sgd mnsdr sn
Ehftqd 70
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G1fl �839 QC Oknsr Rgnvhmf Dwbktcdc Ntskhdqr

Ehftqd G1. �839 QC Oknsr )29[

-Z( LZqqhZfd QZsd. Ldm �4/23

-a( LZqqhZfd QZsd. Vnldm �4/23

-b( Bghkcqdm odq Vnldm

Mnsdr. Sgd fqZogr rgnv dZbg fqnto+r ntsbnld hm dZbg chrsqhbs: vghbg hr vdhfgsdc ax sgd rhyd ne sgd fqnto
hm hs0 ú chrsqhbs dwbktcdc Zr Zm ntskhdq hr rgnvm Zr Z otqokd w0 Sgd qtmmhmf uZqhZakd hr Z chrsqhbs+r chrsZmbd
sn sgd ghrsnqhbZk anqcdq Zmc sgd khmdZq zsr nm dZbg rhcd Zqd drshlZsdc trhmf Z sqhZmftkZq jdqmdk0
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G2fl �859 QC Oknsr Rgnvhmf Chrsqhbsr vhsg �qdW nm Ansg Rhcdr Wmc Dwbktcdc Ntskhdqr

Ehftqd G2. �859 QC Oknsr )29[

-Z( BhqbtkZq LhfqZshnm QZsd -a( LZqqhZfd QZsd. Ldm �4/23

-b( LZqqhZfd QZsd. Vnldm �4/23 -c( Bghkcqdm odq Vnldm

-d( Rbgnnkhmf QZsdr. Fhqkr

Mnsdr. Sgd fqZogr rgnv dZbg fqnto+r ntsbnld hm dZbg chrsqhbs: vghbg hr vdhfgsdc ax sgd rhyd ne sgd fqnto
hm hs0 ú chrsqhbs vhsg ZqdZ nm ansg rhcdr ne sgd enqldq anqcdq hr rgnvm Zr Z xdkknv sqhZmfkd: Zmc chrsqhbs
dwbktcdc Zr Zm ntskhdq hr rgnvm Zr Z otqokd w0 Sgd qtmmhmf uZqhZakd hr Z chrsqhbs+r chrsZmbd sn sgd ghrsnqhbZk
anqcdq Zmc sgd khmdZq zsr nm dZbg rhcd Zqd drshlZsdc trhmf Z sqhZmftkZq jdqmdk0
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G3fl �839 QWmcnlhyWshnm Hmedqdmbd. UWqxhmf Vhmcnvr

Ehftqd G3. �839 Qdrtksr )29[

-Z( BhqbtkZq LhfqZshnm QZsd

-a( LZqqhZfd QZsd. Ldm �4/23

-b( Bghkcqdm odq VnlZm
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-c( Rbgnnkhmf QZsdr. Anxr

Mnsdr. Sgd fqZogr rgnv qZmcnlhyZshnm hmedqdmbd drshlZsdr Zmc rsZshrshbZk rhfmhzbZmbd enq sgd qdrodbshud
ntsbnldr Zmc fqntor vgdm hmbktchmf Z qZmfd ne chrsqhbsr hm sgd rZlokd0 QZmcnlhyZshnm hmedqdmbd vhm/
cnvr Zqd hm oZqdmsgdrdr0
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G4fl �859 QWmcnlhyWshnm Hmedqdmbd. UWqxhmf Vhmcnvr

Ehftqd G4. �859 Qdrtksr )29[

-Z( LZqqhZfd QZsd. Ldm �4/23

-a( Bghkcqdm odq VnlZm

Mnsdr. Sgd fqZogr rgnv qZmcnlhyZshnm hmedqdmbd drshlZsdr Zmc rsZshrshbZk rhfmhzbZmbd enq sgd qdrodbshud
ntsbnldr Zmc fqntor vgdm hmbktchmf Z qZmfd ne chrsqhbsr hm sgd rZlokd0 QZmcnlhyZshnm hmedqdmbd vhm/
cnvr Zqd hm oZqdmsgdrdr0
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G5fl �839 QWmcnlhyWshnm Hmedqdmbd. OkWbdan Vhmcnvr

SZakd G�. �839 Ntsbnldr )29[

Ldm Vnldm Ldm Vnldm Bghkcqdm Anxr hm Fhqkr hm
LhfqZmsr EZqlhmf LZqqhdc LZqqhdc odq VnlZm Rbgnnk Rbgnnk

–�( –1( –2( –3( –4( –5( –6(

OYmdk ífi Qdrsqhbshmf Qdfhnm
OkZbdan SqdZsldms 90��4 90996 90948 90�91 /90981 /909�2 /90993

’90�3{ ’907�{ ’9041{ ’90�5{ ’901�{ ’906�{ ’904�{

NardquZshnmr �9 �9 �9 �9 �9 �9 �9
OkZbdan Btsnee /14406 /14406 /14406 /14406 /14406 /14406
Vhmcnv /13: /273 /13: /273 /13: /273 /13: /273 /13: /273 /13: /273 /13: /273
OkZbdan Bnmsqnk LdZm 90999 90849 90419 90689 90749 90949 909�9
OkZbdan Bnmsqnk RC 90�29

OYmdk Afi Rdmchmf Qdfhnm
OkZbdan SqdZsldms 90992 /90994 /9091� 90991 /90998 /909�5 /9099�

’9087{ ’9057{ ’9061{ ’9086{ ’908�{ ’9053{ ’9075{

NardquZshnmr �9 �9 �9 �9 �9 �9 �9
OkZbdan Btsnee 1�704 1�704 11804 11804 1�704 1�704
Vhmcnv 63: 172 63: 172 63: 189 63: 189 71: 189 63: 172 63: 172
OkZbdan Bnmsqnk LdZm 902�9 90849 90649 90819 90739 90919 909�9
OkZbdan Bnmsqnk RC 90989

Mnsdr. Sgd sZakd qdokhbZsdr SZakd 3 OZmdk A vgdm lnuhmf sgd anqcdq 4 chrsqhbsr mnqsg hmsn sgd qdrsqhbshmf
qdfhnm –OZmdk ú( nq 4 chrsqhbsr rntsg hmsn sgd rdmchmf qdfhnm –OZmdk A(0
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G6fl �859 QWmcnlhyWshnm Hmedqdmbd. OkWbdan Vhmcnvr

SZakd G1. �859 Ntsbnldr )29[

Ldm Vnldm Ldm Vnldm Bghkcqdm Anxr hm Fhqkr hm
LhfqZmsr EZqlhmf LZqqhdc LZqqhdc odq VnlZm Rbgnnk Rbgnnk

–�( –1( –2( –3( –4( –5( –6(

OYmdk ífi Qdrsqhbshmf Qdfhnm
OkZbdan SqdZsldms 90�6� /90991 /90922 90955 90943 /90927 909�2

’9099{ ’90�6{ ’9053{ ’9018{ ’9035{ ’9016{ ’905�{

NardquZshnmr �9 �9 �9 �9 �9 �9 �9
OkZbdan Btsnee /17301 /17301 /17301 /17301 /17301 /17301
Vhmcnv /�8: /39� /�8: /39� /�8: /39� /�8: /39� /�13: /369 /�8: /39� /�8: /39�
OkZbdan Bnmsqnk LdZm 90969 �0999 90289 90549 90689 90�19 90939
OkZbdan Bnmsqnk RC 90�59

OYmdk Afi Rdmchmf Qdfhnm
OkZbdan SqdZsldms 90991 90991 90993 90994 /90953 /90993 90953

’9088{ ’9038{ ’9082{ ’9073{ ’9023{ ’908�{ ’90�8{

NardquZshnmr �9 �9 �9 �9 �9 �9 �9
OkZbdan Btsnee 19601 �7307 19601 19601 19601 �7307
Vhmcnv �1: 125 �1: 115 �1: 125 17: 125 �1: 115 �1: 115 �1: 125
OkZbdan Bnmsqnk LdZm 90119 �0999 90429 90669 90649 90��9 90979
OkZbdan Bnmsqnk RC 90�19

Mnsdr. Sgd sZakd qdokhbZsdr SZakd 3 OZmdk C vgdm lnuhmf sgd anqcdq 4 chrsqhbsr mnqsg hmsn sgd enqldq
qdrsqhbshmf qdfhnm –OZmdk ú( nq 4 chrsqhbsr rntsg hmsn sgd enqldq rdmchmf qdfhnm –OZmdk A(0
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G7fl BnknmhWk LhrrhnmWqx Oqdrdmbd

Ehftqd G5. BnknmhZk LhrrhnmZqx Oqdrdmbd )29[

Mnsdr. Sgd lZo rgnvr sgd knbZshnmr ne OqnsdrsZms lhrrhnmr hm �892 Zmc BZsgnkhb lhrrhnm hm �813 eqnl BZfç
Zmc QtdcZ –19�5(0
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íoodmchw Hfi ícchshnmZk Ehftqdr. Deedbsr Zbqnrr Rntsgdqm íeqhbZ

H�fl Lhmd JWanq Qdbqthsldms Onrsr Wmc CGR Bktrsdqr hm Rntsgdqm �eqhbW

Ehftqd H�. CGR Bktrsdqr vhsghm 14 jl ne Qdbqthsldms Onrsr )2�[

Mnsdr. Sgd lZo rgnvr sgd knbZshnmr ne lhmd kZanq qdbqthsldms onrsr –rdd úoodmchw ú�( nudqkZhc nm
fdnqdedqdmbdc CGR rtqudx bktrsdqr hm sgd 4 khrsdc bntmsqhdr vhsghm 14 jl ne Z onrs0 Bntmsqhdr Zqd fqntodc
ax vgdsgdq sgdx nq qdfhnmr vhsghm sgdl gZc Z rgnqs –aktd bhqbkdr( nq knmf dwonrtqd sn bhqbtkZq lhfqZshnm
–rptZqdr ne qdc/aZrdc bnknqr( trhmf sgd cZsZ oqdrdmsdc hm Ehftqd �0

���



íoodmchw Ifi Qnatrsmdrr Bgdbjr. Deedbsr Zbqnrr Rntsgdqm íeqhbZ

I�fl �rrds Nvmdqrgho Wmc �fd:ChroWqWsd QdkWshnmrghor

Ehftqd I�. UZqxhmf BZsbgldms QZchtr Zmc ChrsZmbd LdZrtqd )22[

-Z( úrrds Rbnqd. ChrsZmbd sn Onrs -a( OZqsmdq úfd FZo. ChrsZmbd sn Onrs

-b( úrrds Rbnqd. Knf ChrsZmbd sn Onrs -c( OZqsmdq úfd FZo. Knf ChrsZmbd sn Onrs

Mnsdr. Sgd fqZogr rgnv qdfqdrrhnm drshlZsdr Zmc 89/ Zmc 84/odqbdms bnmzcdmbd hmsdquZkr enq sgd qdrodbshud
ntsbnldr Zmc ldZrtqdr ne chrsZmbd Zbqnrr Z qZmfd ne bZsbgldms qZchh0 Rdd sgd mnsdr sn Ehftqd 80
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I1fl Rtooqdrrhnm ne GHU:LhfqWshnm Jhmi ax �fd:ChroWqWsd QdkWshnmrghor

Ehftqd I1. UZqxhmf BZsbgldms QZchtr Zmc ChrsZmbd LdZrtqd )22[

-Z( GHU Onrhshud. Knmf/Dwonrtqd Bntmsqhdr
Trhmf ChrsZmbd sn Onrs

-a( GHU Onrhshud. Rgnqs/Dwonrtqd Bntmsqhdr
Trhmf ChrsZmbd sn Onrs

-b( GHU Onrhshud. Knmf/Dwonrtqd Bntmsqhdr
Trhmf Knf ChrsZmbd sn Onrs

-c( GHU Onrhshud. Rgnqs/Dwonrtqd Bntmsqhdr
Trhmf Knf ChrsZmbd sn Onrs

Mnsdr. Sgd fqZogr rgnv qdfqdrrhnm drshlZsdr enq sgd qdrodbshud ntsbnldr Zmc ldZrtqdr ne chrsZmbd Zbqnrr
Z qZmfd ne bZsbgldms qZchh0 Khfgsdq/bnknqdc rgZodr nm sgd kdes rhcd ne dZbg oZhq Zqd drshlZsdr hmbktchmf
aZrdkhmd bnmsqnkr nmkx0 CZqjdq/bnknqdc rgZodr nm sgd qhfgs rhcd ne dZbg oZhq Zqd drshlZsdr aZrdkhmd bnmsqnkr
Zmc oZqsmdq Zfd fZor0 Bnmzcdmbd hmsdquZkr Zqd nlhssdc sn lZjd sgd cheedqdmbdr adsvddm drshlZsdr ZooZq/
dms0 Rdd sgd mnsdr sn Ehftqd 80
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