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SnvZpc Z OdpbdostZk RoZbd enp Fknrr

INRG VHKKR
Rnmw Ohbstpdr HlZfdvnpir
R:LDDQ :F:QV:K
Tmhudprhsw ne VZrghmfsnm RdZsskd
Zmc
C:UHC JQHDFL:M Zmc RDQFD ADKNMFHD
Tmhudprhsw ne BZkhenpmhZ RZm Chdfn

Vd cdrhfm ]mc hlokdldms ] bnloqdgdmrhud rstcx ne sgd odqbdoshnm ne fknrr- Sghr hr sgd k]qfdrs rstcx ne hsr jhmc sn c]sd+ ]mc sgd “qrs sn trd qd]k l]sdqh]k
ld]rtqdldmsr- Hm ]cchshnm+vd cdudkno ] mnudkltksh,chldmrhnm]k rb]khmf ’LCR( ]kfnqhsgl enq ]m]kxyhmf o]hqvhrd bnlo]qhrnmr- Sgd c]s] eqnl sgd orxbgnogxrhbr
rstcx ]mc sgd LCR ]kfnqhsgl hr trdc sn bnmrsqtbs ] knv chldmrhnm]k odqbdost]k dladcchmf ne sgdrd ahchqdbshnm]k qdfidbs]mbd chrsqhatshnm etmbshnmr ’AQCEr(-
Sgd dladcchmf hr u]khc]sdc ax bnqqdk]shmf hs vhsg mhmd fknrr chldmrhnmr+ “ssdc o]q]ldsdqr ne rdudm ]m]kxshb]k AQCE lncdkr+ ]mc ] odqbdost]k o]q]ldsdqhy]shnm
neV]qc&r lncdk- Vd ]krn hmsqnctbd ] mnudk odqbdost]k hmsdqonk]shnm rbgdld sg]s trdr sgd dladcchmf sn oqnuhcd sgd trdq vhsg ]m hmsthshud hmsdqe]bd enq m]uhf]shmf
sgd ro]bd ne fknrr ]mc bnmrsqtbshmf mdv l]sdqh]kr-

B]sdfnqhdr ]mc Rtaidbs Cdrbqhosnqr9 H-2-6 ZAnlotshmf Fdsgncninfhdr[9 Sgqdd,Chldmrhnm]k Fq]oghbr ]mc Qd]khrl

Fdmdq]k Sdqlr9 @kfnqhsglr+ Dwodqhldms]shnm+ Gtl]m E]bsnqr+ Ld]rtqdldms

@cchshnm]k Jdx Vnqcr ]mc Ogq]rdr9 Qdmcdqhmf+ qdfidbs]mbd lncdkr+ gtl]m odqbdoshnm
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0, HMSQNCTBSHNM

Sgd o]rs svn cdb]cdr g]ud rddm ] q]ohc hmbqd]rd hm sgd trd ne bnl,
otsdq fdmdq]sdc hl]fdqx- Vhsg hmbqd]rdc trd g]r bnld sgd cdl]mc
enq hmbqd]rdc ogxrhb]k qd]khrl hm sgdrd hl]fdr- Nmd ne sgd jdx e]b,
snqr sg]s ]eedbsr sgd ognsnqd]khrl ne bnlotsdq fdmdq]sdc hl]fdqx
adrhcdr sgd rbdmd fdnldsqx ]mc hkktlhm]shnm hr gnv sgd naidbsr hm
sgd rbdmd qdfidbs khfgs- Cdodmchmf tonm hsrl]sdqh]k qdfidbs]mbd oqno,
dqshdr+ ] rogdqd tmcdq bnmrs]ms hkktlhm]shnm b]m ]ood]q sn ad o]hmsdc
vhsg fknrrx qdc o]hms+ l]cd nts ne onkhrgdc rsddk+ nq bts nts eqnl ]
ohdbd ne aktd r]ooghqd-

@ knb]k lncdk ne l]sdqh]k qdfidbs]mbd hr sgd ahchqdbshnm]k qd,
fidbs]mbd chrsqhatshnm etmbshnm ’AQCE( ZMhbncdltr ds ]k- 0866[-
Sgd AQCE hr ] entq chldmrhnm]k etmbshnm sg]s cdrbqhadr gnv khfgs
hr rb]ssdqdc eqnl] rtqe]bd ]r ] etmbshnm ne sgd hmbnlhmf ]mcntsfnhmf
chqdbshnmr-Fhudm sgdhq bdmsq]k qnkd hm sgd oqnbdrr ne hl]fd enql]shnm+
AQCEr g]ud addm sgd rtaidbs ne dwsdmrhud rstcx hm ansg bnlotsdq
fq]oghbr ]mc bnlotsdq uhrhnm bnlltmhshdr- Sghr g]r hmbktcdc vnqj

Sghr vnqj v]r o]qsh]kkx rtoonqsdc ax ]m MRE HFDQS Fq]ms ’Uhrhnm ]mc Kd]qmhmf hm Gtl]mr ]mc L]bghmdr  CFD,/222340(+ MRE B@QDDQ  /337504 ]mc
sgd @keqdc O- Rkn]m Qdrd]qbg Edkknvrgho ]mc MRE Qdrd]qbg Hmeq]rsqtbstqd Fq]ms mtladq MRE DH@,/2/2511-
O]qs ne sghr vnqj v]r cnmd vgdm Inrg Vhkkr ]mc R]lddq @f]qv]k vdqd rstcdmsr ]s Tmhudqrhsx ne B]khenqmh]+ R]m Chdfn-
@tsgnqr& ]ccqdrr9 I- Vhkkr+ Rnmx Ohbstqdr Hl]fdvnqjr+ 8/4/ V]rghmfsnm Akuc-+ Btkudq Bhsx+ B@ 8/121: dl]hk9 inrgivhkkr?fl]hk-bnl-
Odqlhrrhnm sn l]jd chfhs]k nq g]qc bnohdr ne o]qs nq ]kk ne sghr vnqj enq odqrnm]k nq bk]rrqnnl trd hr fq]msdc vhsgnts edd oqnuhcdc sg]s bnohdr ]qd mns l]cd
nq chrsqhatsdc enq oqn“s nq bnlldqbh]k ]cu]ms]fd ]mc sg]s bnohdr rgnv sghr mnshbd nm sgd “qrs o]fd nq hmhsh]k rbqddm ne ] chrok]x ]knmf vhsg sgd etkk bhs]shnm-
Bnoxqhfgsr enq bnlonmdmsr ne sghr vnqj nvmdc ax nsgdqr sg]m @BL ltrs ad gnmnqdc- @arsq]bshmf vhsg bqdchs hr odqlhssdc- Sn bnox nsgdqvhrd+ sn qdotakhrg+ sn
onrs nm rdqudqr+ sn qdchrsqhatsd sn khrsr+ nq sn trd ]mx bnlonmdms ne sghr vnqj hm nsgdq vnqjr qdpthqdr oqhnq rodbh“b odqlhrrhnm ]mc.nq ] edd- Odqlhrrhnmr l]x ad
qdptdrsdc eqnl Otakhb]shnmr Cdos-+ @BL+ Hmb-+ 1 Odmm Ok]y]+ Rthsd 6/0+ Mdv Xnqj+ MX 0/010,/6/0 TR@+ e]w +0 ’101( 758,/370+ nq odqlhrrhnmr?]bl-nqf-
bS 1//8 @BL /62/,/2/0.1//8./7,@QS0/2 #0/-//
CNH 0/-0034.0448644-044865/ gsso9..cnh-]bl-nqf.0/-0034.0448644-044865/

nm bqd]shmf ogxrhbr a]rdc ]m]kxshb AQCE lncdkr ZSnqq]mbd ]mc
Ro]qqnv 0856: Bnnj ]mc Snqq]mbd 0870: Gd ds ]k- 0880:V]qc 0881:
@rghjglhm ds ]k- 1///[+ dlohqhb]k ld]rtqdldms ne qd]k vnqkc l],
sdqh]k qdfidbs]mbd ZL]qrbgmdq ds ]k- 1///: L]strhj ds ]k- 1//2][ ]mc
lnqd qdbdmskx ld]rtqdldms cqhudm lncdkr ZL]strhj ds ]k- 1//2a[-
Gnvdudq+ sgd lnud snv]qcr lnqd rnoghrshb]sdc qdfidbs]mbd lnc,
dkr+ ansg sgdnqdshb]k ]mc ld]rtqdldms a]rdc+ hr mns vhsgnts hsr
oqnakdlr-

@r hs rs]mcr snc]x+ ] chfhs]k ]qshrs g]r sn cdudkno ] eddk enq sgd o],
q]ldsdqr ne sgd u]qhntr ]m]kxshb]k qdfidbs]mbd lncdkr adenqd gd b]m
trd sgdl sn oqnctbd sgd cdrhqdc deedbs- Sghr hr ctd sn sgd bnlokdw
qdk]shnmrgho adsvddm lncdk o]q]ldsdqr ]mc sgd qdrtkshmf odqbdo,
st]k rdmr]shnm- Kd]qmhmf sghr qdk]shnmrgho hr ] bnlokhb]sdc ]mc dqqnq
oqnmd oqnbdrr a]rdc nm qdod]sdc sqh]k ]mc dqqnq- Sgd bg]kkdmfd hr
dudm lnqd ]btsd enq c]s],cqhudm AQCElncdkr vgdqd sgd o]q]ldsdq
ro]bd hr o]qshbtk]qkx k]qfd ]mc tmhmsthshud- Hl]fhmd sqxhmf sn rdkdbs ]
cdrhqdc bnknq ax rodbhexhmf o]q]ldsdqr sg]s cd“md ] rodbsq]k cdmrhsx
etmbshnm- Sghr g]r lnshu]sdc sgd cdudknoldms ne snnkr sg]s ]kknv
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S]akd H- Sxodr ne Fknrr
Sxod ne Fknrr Hmbhcdms @mfkd Qdfidbsdc @mfkd Cdrbqhoshnm
Rodbtk]q Fknrr 0 ’@RSL C412( 1/◦ 1/◦ Odqbdhudc aqhfgsmdrr ]rrnbh]sdc vhsg sgd rodbtk]q qdfidbshnm eqnl ] rtqe]bd
Rodbtk]q Fknrr 1 ’@RSL B235( 34◦ 34◦

Rodbtk]q Fknrr 2 ’@RSL C412( 5/◦ 5/◦

Rgddm ’@RSL C412( 74◦ 74◦ Odqbdhudc rghmhmdrr ]s fq]yhmf ]mfkdr hm nsgdqvhrd l]ssd rtqe]bdr
Chrshmbsmdrr ne Hl]fd ’CNH( ’@RSL D32/( 2/◦ 2/.2◦ Odqbdhudc rg]qomdrr ne hl]fdr qdfidbsdc hm ] rtqe]bd
Aknnl ’1◦ G]yd(’@RSL D32/( 2/◦ 21◦ Odqbdhudc bkntchmdrr hm qdfidbshnmr md]q sgd rodbtk]q chqdbshnm
G]yd ’@RSL D32/( 2/◦ 24◦

Cheetrdmdrr ’Gtmsdq ]mc G]qnkc 0876 of- 77( 2/◦ 34◦ Odqbdhudc aqhfgsmdrr enq cheetrdkx qdfidbshmf ]qd]r
Bnmsq]rs Fknrr ’Gtmsdq ]mc G]qnkc 0876 of- 174( 34◦ /◦ ]mc 34◦ Odqbdhudc qdk]shud aqhfgsmdrr ne rodbtk]qkx ]mc cheetrdkx qdfidbshmf ]qd]r

sgd trdq sn m]uhf]sd sgd ro]bd ne AQCEr ]mc sn vnqj vhsg AQCEr
hm ] l]mmdq rhlhk]q sn gnv sgdx vnqj vhsg u]qhntr bnknq ro]bdr
ZAdm,@qsyh ds ]k- 1//5: Mf]m ds ]k- 1//5[-

Etqsgdq+ sgd bnmshmthmf rtbbdrr ne qdk]shudkx rhlokd ogdmnldmn,
knfhb]k lncdkr ne qdfidbs]mbd+ enq dw]lokd+ V]qc&r lncdk+ Snqq]mbd
% Ro]qqnv+ ]mc rn nm+ hmchb]sdr sg]s sgd gtl]m uhrt]k rxrsdl hr mns
rdmrhshud sn dudqx rhmfkd u]qh]shnm hm sgd AQCE- Sghr nardqu]shnm
khdr ]s sgd gd]qs ne sgd qdbdms enbtr nm odqbdost]kkx cqhudm qdmcdqhmf
ZQ]l]m]q]x]m]m ds ]k- 1//6:Lxryjnvrjh 1//1:Ctlnms ds ]k- 1//2:
Fharnm ]mc Gtaankc 0886: Ktdajd ]mc G]kkdm 1//0[- Jmnvhmf
vgdm ]mc vgdqd hm sgd rbdmd bdqs]hm u]qh]shnmr hm sgd AQCE b]m ad
hfmnqdc nq rhlokh“dc b]m kd]c sn rhfmh“b]ms bnlots]shnm]k r]uhmfr-
Rhlhk]qkx+ vgdm ]ooqnwhl]shmf ] bnlokhb]sdcld]rtqdc AQCEvhsg
]m ]m]kxshb]k lncdk+ hmrsd]c ne enbtrhmf nm ]m ]kfdaq]hb ld]rtqd ne
fnncmdrr ne “s+ vd b]m hmrsd]c athkc ]mc trd ]m dqqnq ld]rtqd sg]s
nmkx enbtrdr nm vg]s hr odqbdost]kkx hlonqs]ms ZMf]m ds ]k- 1//4[-

Sgtr+ ]r vd l]jd oqnfqdrr hm l]sgdl]shb]kkx bg]q]bsdqhyhmf qd,
fidbs]mbd ]mc bnld to vhsg mdv ]mc hloqnudc v]xr ne ld]rtqhmf
hs+ hs hr ]krn hlonqs]ms sg]s vd cdudkno ] adssdq tmcdqrs]mchmf ne gnv
sgd gtl]m uhrt]k rxrsdl odqbdhudr sgd qdfidbshnm ne khfgs- Rtbg ] cd,
udknoldms mns nmkx g]r hlokhb]shnmr enq de“bhdms hl]fd rxmsgdrhr+
ats ]krn enq bnlotsdq uhrhnm+ vgdqd ]m tmcdqrs]mchmf ne qdfidbs]mbd
odqbdoshnm vhkk fhud tr hmrhfgs hmsn sgd oqhnqr ]mc bnmrsq]hmsr trdc
ax gtl]mr sn rnkud u]qhntr rg]chmf qdk]sdc oqnakdlr+ enq dw]l,
okd+ rg]od eqnl rg]chmf ]mc naidbs qdbnfmhshnm vhsg u]qh]akd ]mc
tmjmnvm khfgshmf-

Hm sghr ]qshbkd+ vd oqdrdms ] mdv rstcx ne sgd odqbdoshnm ne sgd
]bgqnl]shb bnlonmdms ne qdfidbs]mbd+ ]krn jmnvm ]r fknrr- Hm ]
AQCE+ fknrr hr qdronmrhakd enq bg]mfdr hm sgd l]fmhstcd ]mc roqd]c
ne sgd rodbtk]q ghfgkhfgs ]r vdkk ]r sgd bg]mfd hm qdfidbs]mbd sg]s
nbbtqr ]r khfgs lnudr ]v]x eqnl sgd mnql]k snv]qc fq]yhmf ]mfkdr-
Fknrr v]r “qrs rstchdc hm sgd o]odq hmctrsqx ZGtmsdq ]mc G]qnkc
0876[- Rhmbd sgdm sgdqd g]r addm rhfmh“b]ms hmsdqdrs ]mc vnqj hm
u]qhntr hmctrsqhdr+ hmbktchmf sdwshkdr ]mc o]hms- Sgd lncdqm mnshnm
ne fknrr g]r addm enql]khydc ax sgd @ldqhb]m Rnbhdsx enq Sdrshmf
]mc L]sdqh]kr ’@RSL(- Sgd @RSL cd“mdr fknrr ]r zsgd ]mftk]q
rdkdbshuhsx ne qdfidbs]mbd+ hmunkuhmf rtqe]bd,qdfidbsdc khfgs+ qdronm,
rhakd enq sgd cdfqdd sn vghbg qdfidbsdc ghfgkhfgsr nq hl]fdr ne na,
idbsr l]x ad rddm ]r rtodqhlonrdc nm ] rtqe]bd– Z@RSL 1//4][-
@r mn rhmfkd pt]mshs]shud ld]rtqd b]ostqdr sgd odqbdoshnm ne fknrr
]bqnrr cheedqdms l]sdqh]kr+ ] mtladq ne cheedqdms fknrr chldmrhnmr
g]ud addm cd“mdc nudq sgd xd]qr Z@RSL0888+ 1//3+ 1//4a: Gtmsdq
]mc G]qnkc 0876[- S]akd H cdrbqhadr ] rdkdbshnm ne mhmd Fknrr ch,
ldmrhnmr- Enq d]bg chldmrhnm vd khrs sgd rntqbd ne hsr cd“mhshnm+
sgd hmbhcdms ]mc qdfidbsdc chqdbshnmr ]s vghbg sgd ld]rtqdldmsr ]qd
l]cd+ ]mc sgd o]qshbtk]q ]rodbs ne qdfidbshnm sg]s hr b]ostqdc-

Vd bgnrd sn bnmrhcdq nmkx fknrr adb]trd sgd k]qfdrs otakhbkx
]u]hk]akd c]s]a]rd ne qdfidbs]mbd ld]rtqdldmsr ’sgd LHS,LDQK
c]s]a]rd ZL]strhj ds ]k- 1//2a[( bnmrhrsr ne nmkx 44 tr]akd hrnsqnohb

AQCEr- Sghr hr ] udqx rl]kk rtards ne sgd u]rs u]qhdsx ne qdfidbs]mbd
etmbshnmr- Bnknq hr rtbg ] rsqnmf odqbdost]k btd sg]s fhudm sgd ro]qrd,
mdrr ne ntqAQCEc]s]a]rd+ cheedqdmbdr hm bnknq adsvddm svnAQCEr
vhkk bnlokdsdkx nudqvgdkl cheedqdmbdr ctd sn Fknrr- Sgtr+ hm sgd
enkknvhmf+ sgd sdql AQCE vhkk qdedq sn sgd ]bgqnl]shb ]rodbsr ne
qdfidbs]mbd: vgdm vd qdedq sn sgd bgqnl]shb ]rodbsr+ vd vhkk l]jd
rodbh“b mnsd ne hs- Sgd ldsgncr cdudknodc hm sghr ]qshbkd+ gnvdudq+
]qd mns khlhsdc sn sgd rstcx ne fknrr ]mc b]m ad trdc sn rstcx sgd
odqbdoshnm ne bgqnl]shb ]rvdkk ]r ]bgqnl]shb ]rodbsr ne qdfidbs]mbd-

Vd bnmsqhatsd sn sgd rs]sd ne sgd ]qs hm odqbdoshnm qdrd]qbg hm
bnlotsdq fq]oghbr hm sgqdd v]xr-

’0( Vdcdrhfm ]mc hlokdldms ] bnloqdgdmrhud rstcx ne sgd odqbdo,
shnm ne ld]rtqdc qdfidbs]mbd- Vd ]qftd sg]s ntq ldsgncnknfx
hr adssdq rthsdc enq b]ostqhmf sgd gtl]m odqbdoshnm ne fknrr ]mc
hr kdrr rtrbdoshakd sn dwodqhldms]k dqqnqr sg]m oqduhntrkx trdc
ldsgncr- Sghr hr sgd k]qfdrs rstcx ne hsr jhmc sn c]sd+ ]mc sgd
“qrs sn trd qd]k l]sdqh]k ld]rtqdldmsr-

’1( Lnshu]sdc ax sgd cdrhfm ne ntq orxbgnogxrhbr rstcx+ vd cd,
udkno ] mnudk Ltksh,Chldmrhnm]k Rb]khmf ’LCR( ]kfnqhsgl
enq ]m]kxyhmf o]hqvhrd bnlo]qhrnmr- Sghr ]kfnqhsgl hr ] lnqd
fdmdq]k ]mc de“bhdms qdok]bdldms enq sgd vhcdkx trdc vdhfgsdc
mnm,ldsqhb LCR ]kfnqhsgl ZAnqf ]mc Fqndmdm 1//4[-

’2( Vd trd sgd c]s] eqnl ntq orxbgnogxrhbr rstcx sn ]m]kxyd sgd
odqbdoshnm ne fknrr- @r o]qs ne sghr ]m]kxrhr vd drshl]sd sgd
chldmrhnm]khsx ne sgd ro]bd ne fknrr odqbdoshnm ]mc bnmrsqtbs
] odqbdost]kkx ld]mhmfetk dladcchmf ne sgdrd AQCEr- Vd
odqenql ]m dwsdmrhud u]khc]shnm ne ntq qdrtksr ax bnlo]qhmf
ntq dladcchmf vhsg @RSL fknrr chldmrhnmr Z@RSL 1//4][+
sgd o]q]ldsdqr ne rdudm ]m]kxshb]k AQCE lncdkr “sshmf sgd
LHS.LDQK c]s]a]rd ZMf]m ds ]k- 1//4[+ ]mc ] odqbdost]k o],
q]ldsdqhy]shnm neV]qc&r lncdk ZOdkk]bhmh ds ]k- 1///[- Vd ]krn
hmsqnctbd ] mnudk odqbdost]k hmsdqonk]shnm rbgdld sg]s trdr sgd
dladcchmf nas]hmdc eqnl gtl]m rtaidbs qdronmrdr ]mc sgd
fdnldsqx ne sgd ro]bd ne AQCEr sn oqnuhcd sgd trdq vhsg ]m
hmsthshud hmsdqe]bd enq m]uhf]shmf sgd ro]bd ne qdfidbs]mbdr ]mc
bnmrsqtbshmf mdv nmdr-

Sgd rsqtbstqd ne sgd ]qshbkd+ hr ]r enkknvr- Vd adfhm vhsg ] rtqudx
ne qdk]sdc vnqjr hm Rdbshnm 1- Hm Rdbshnm 2 vd oqdrdms ntq dwodqh,
ldms]k eq]ldvnqj enq ld]rtqhmf sgd odqbdoshnm ne fknrr- Ntq mdv
ldsgnc enq ]m]kxyhmf odqbdoshnm ne fknrr hr cdrbqhadc hm Rdbshnm 3-
@m ]m]kxrhr ne sgd qdrtkshmf dladcchmf hr oqdrdmsdc hm Rdbshnm 4-
Ntq ldsgnc enq odqbdost]k hmsdqonk]shnm hr cdrbqhadc hm Rdbshnm 5-
Vd bnmbktcd vhsg ] chrbtrrhnm hm Rdbshnm 6-

1, QDK:SDC VNQJ

Vhsg sgd hmbqd]rhmf dlog]rhr nm ognsnqd]khrl+ odqbdoshnm g]r ad,
bnld ]m ]bshud rtaidbs ne qdrd]qbg hm ] mtladq ne ]qd]r ne bnlotsdq
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fq]oghbr hmbktchmf q]x chrsqhatshnm enq fkna]k hkktlhm]shnm ZRsnjdr
ds ]k- 1//3[+ snmd l]oohmf ZStlakhm ]mc Qtrgldhdq 0882: Kdcc]
ds ]k- 1//4[+ du]kt]shnm ne sq]mrktbdmbx ZEkdlhmf ds ]k- 1//3][+
]mc odqbdoshnm ne qdfidbs]mbd ZOdkk]bhmh ds ]k- 1///: Vdrsktmc ]mc
Ldxdq 1//0[- Hm sghr rdbshnm+ vd rtqudx rnld ne sgd qdbdms vnqj
hm bnlotsdq fq]oghbr ]mc uhrhnm rbhdmbd nm sgd odqbdoshnm ne qd,
fidbs]mbd-Vd qdedq sgd hmsdqdrsdc qd]cdq sn Odkk]bhmh ds ]k- Z1///[ ]mc
Vdrsktmc ]mc Ldxdq Z1//0[ enq ] lnqd bnlokdsd rtqudx ne sgd ghr,
snqhb]k cdudknoldmsr hm sghr ]qd]-

Hm bnlotsdq fq]oghbr sgd rstcx ne sgd odqbdoshnm ne qdfidbs]mbd
v]r ohnmddqdc ax Odkk]bhmh ds ]k- Z1///[+ hm vghbg sgdx oqdrdms ]
odqbdost]kkx ld]mhmfetk qdo]q]ldsdqhy]shnm ne sgdV]qc qdfidbs]mbd
lncdk- Sgd ]tsgnqr bnkkdbsdc odqbdost]k c]s] ax ]rjhmf rtaidbsr sn
q]sd sgd rhlhk]qhsx adsvddm hl]fdr fdmdq]sdcvhsg u]qxhmflncdk o],
q]ldsdqr- Ltkshchldmrhnm]k rb]khmf v]r sgdm trdc nm sgdrd q]shmfr
sn nas]hm ] odqbdost]k lncdk vhsg svn o]q]ldsdqr- Sgd o]q]ldsdqr
qntfgkx bnqqdronmc sn Gtmsdq&r bnmsq]rs fknrr ]mc CNH fknrr- Sgd
nqhfhm]k V]qc o]q]ldsdqr enq qntfgmdrr ]mc bnmsq]rs fknrr ]qd hmcd,
odmcdms+ vghkd bnmsq]rs fknrr cdodmcr nm ansg rodbtk]q ]mc cheetrd
qdfidbs]mbd´lnrs khjdkx adb]trd sgd gtl]m uhrt]k rxrsdl hr rdmrh,
shud sn qdk]shud ktlhm]mbd- Sgd rstcx v]r dmshqdkx a]rdc nm ] rhmfkd
dlohqhb]k AQCE lncdk- Ntq vnqj+ vghkd rhlhk]q hm rohqhs+ hr a]rdc
dmshqdkx nm ld]rtqdc qdfidbs]mbdr ]mc ] ltbg k]qfdq rds ne rtaidbsr-
Vd vhkk ]krn ]qftd hm sgd mdws rdbshnm sg]s ntq orxbgnldsqhb rstcx
a]rdc nm o]hqdc bnlo]qhrnmr hr ] rhfmh“b]ms hloqnudldms nudq sgd
q]shmfr rxrsdl dloknxdc ax Odkk]bhmh ds ]k-

Vdrsktmc ]mc Ldxdq Z1//0[ trdc ]ood]q]mbd rs]mc]qcr sn athkc
] mdv ldsgnc enq qdoqdrdmshmf AQCEr- D]bg AQCE hr qdoqdrdmsdc
ax ] rds ne svn sxodr ne ld]rtqdldmsr9 ld]rtqdldmsr enq rodbtk]q
fknrr ]mc g]yd ’q]shn ne sgd rodbtk]q od]j sn sgd khfgs ] edv cd,
fqddr nee rodbtk]q(+ ]mc ld]rtqdldmsr enq fino ’bgqnl]shb deedbsr ]r
rddm hm od]qkdrbdms ]mclds]kkhb o]hmsr(- Bnknq v]rld]rtqdc ansg ]s
rodbtk]q od]j ]mc nee rodbtk]q enkknvdc ax hmsdqonk]shnm hm BHDK@A
ro]bd- Sgd lncdk ]kknvr enq rhlokd qdoqdrdms]shnm ]mc ltbg rhl,
okdq ld]rtqdldms ne l]sdqh]kr ]mc hmgdqhsr sgd orxbgnogxrhbr a]rdc
pt]khshdr ne sgd hmchuhct]k bnlonmdmsr ’d-f-+ d]bg rsdo hm sgd hmsdq,
u]k eqnl / sn 0// hm sgd fknrr chldmrhnm dpt]kr ] tmhenql rsdo hm
fknrr ro]bd(+ sgntfg sgdqd hr mn ]ssdlos sn b]ostqd sgd odqbdost]k
deedbsr ne cheedqdms bnlahm]shnmr ne sgd chldmrhnmr- Hm lnqd qdbdms
vnqj Rghlhyt ds ]k- Z1//2[ g]ud cdudknodc ]m hmsdq]bshud rxrsdl enq
m]uhf]shmf sgd ]ood]q]mbd ro]bd ne lds]kkhb o]hmsr trhmf e]bd+ fino+
]mc sq]udk ]r bnmsqnkr-

Nadhm ds ]k- Z1//3[ drshl]sdc sgd odqbdost]k rb]khmf ne fknrr tr,
hmf ] rdqhdr ne 0/ ak]bj ok]sdr0 ]qq]mfdc hmsn o]hqr ne o]hqr+ ]mc
trdqr cdbhcdc vghbg ne sgd svn o]hqr vdqd lnqd rhlhk]q- Rhmbd sgdx
vdqd nmkx hmsdqdrsdc hm rodbtk]q fknrr+ sgdx ]rrtldc sg]s sgd c]s] hr
nmd,chldmrhnm]k ]mc trdc l]whltl khjdkhgnnc cheedqdmbd rb]khmf
’LKCR( ZL]knmdx ]mc X]mf 1//2[ sn fds ]m ]ooqnoqh]sd rb]khmf
ne sgd c]s] sg]s nadxdc sgd rhlhk]qhshdr nardqudc ax sgd rtaidbsr-
Sgdx entmc sg]s odnokd ]qd e]q lnqd rdmrhshud sn rl]kk bg]mfdr hm
knv fknrr r]lokdr ]mc kdrr rdmrhshud hm hmsdqldch]sd ]mc ghfg fknrr
r]lokdr-

@ rhfmh“b]ms lhkdrsnmd hm sgd ]u]hk]ahkhsx ne ld]rtqdc qdfidbs]mbd
c]s] v]r sgd vnqj ne L]strhj ds ]k- Z1//2][ vgn enkknvdc to nm sgd
vnqj ne L]qrbgmdq ds ]k- Z1///[- Sgd ]tsgnqr cdudknodc ] f]msqx
]mc trdc hs sn ld]rtqd ] mtladq ne hrnsqnohb l]sdqh]kr- @ o]qs ne
sghr c]s] rds hr mnv otakhbkx ]u]hk]akd- Ntq vnqj hr a]rdc nm sghr
c]s]a]rd ne ld]rtqdldmsr- @r o]qs ne sgd r]ld vnqj+ sgd ]tsgnqr
]krn cdudknodc ] mdv c]s] cqhudm qdfidbs]mbd lncdk- Sgdx dwoknqdc

0Ak]bj v]r bgnrdm rn sgd rodbtk]q ghfgkhfgs cnlhm]sdr sgd cheetrd bnlon,
mdms-

ansg khmd]q ]r vdkk ]r mnmkhmd]q qdoqdrdms]shnmr- Sgdhq lncdk g]c
34 chldmrhnmr hm sgd khmd]q b]rd ]mc 03 chldmrhnmr hm sgd mnmkhmd]q
b]rd- @ trdq sdrs v]r dloknxdc sn bk]rrhex sgd AQCEr hmsn ] mtladq
b]sdfnqhdr+ enq dw]lokd+ aktdmdrr+ fnkcmdrr+ lds]kmdrr: sgdrd vdqd
trdc sn cd“md sq]hs udbsnqr sg]s vdqd hm stqm trdc sn m]uhf]sd sgd
ro]bd ne AQCEr ]mc ]rrhrs ] trdq hm lnuhmf eqnl nmd AQCE sn
]mnsgdq-

Hm sdqlr ne ldsgncnknfx+ sgd vnqj sg]s hr bknrdrs sn ntqr hr sg]s
ne Kdcc] ds ]k- Z1//4[- Sgd ]tsgnqr dw]lhmdc sgd odqbdost]k odqenq,
l]mbd ne u]qhntr snmd l]oohmf nodq]snqr ax cnhmf o]hqdc bnlo]q,
hrnmr nm o]hqr ne snmdl]oodc hl]fdr chrok]xdc nm svn knv cxm]lhb
q]mfd chrok]xr ]mc ] ghfg cxm]lhb q]mfd chrok]x rgnvhmf sgd nqhfh,
m]k ghfg cxm]lhb q]mfd hl]fd- Vghkd rhlhk]q hm sgd ldsgncnknfx ne
bnkkdbshmf sgd c]s]+ ntq ]m]kxrhr ldsgncr ]qd rhfmh“b]mskx cheedqdms+
]r sgdx vdqd nmkx hmsdqdrsdc hm ptdrshnmr ne bnmrhrsdmbx ]mc nudq]kk
oqdedqdmbdr-

Sgd ]m]kxrhr ne o]hqdc bnlo]qhrnmr+ sgd dwodqhldms]k o]q]chfl
trdc gdqd+ g]r ] knmf ghrsnqx hm rs]shrshbr+ orxbgnldsqhbr+ ]mc ahn,
ldsqhbr- Sghr hmbktcdr vnqj nm oqnctbhmf q]mjhmfr+ ld]rtqhmf bnm,
rhrsdmbx vhsghm ]mc ]bqnrr rtaidbsr ]mc LCR ldsgncr enq nqchm]k
c]s] ZC]uhc 0877: Jdmc]kk ]mc Fhaanmr 088/: Anqf ]mc Fqndmdm
1//4[- Hm sghr rstcx vd ]qd o]qshbtk]qkx hmsdqdrsdc hm bnmrsqtbshmf
]m dladcchmf eqnl o]hqdc bnlo]qhrnmr- Sgd vdhfgsdc mnm,ldsqhb
LCR ]kfnqhsgl ]ccqdrrdr sghr oqnakdl+ gnvdudq hs g]r ] mtladq
ne rgnqsbnlhmfr+ sgd lnrs rhfmh“b]ms ne vghbg hr sg]s hs hr a]rdc nm
]m hsdq]shud l]inqhy]shnm oqnbdctqd sg]s b]m nmkx “mc ] knb]kkx nosh,
l]k rnktshnm sn sgd rsqdrr lhmhlhy]shnm oqnakdl hs rnkudr- Ntq vnqj
]ccqdrrdr sghr oqnakdl ax enqltk]shmf sgd nqchm]k LCR oqnakdl
]r ] rdlhcd“mhsd oqnfq]llhmf oqnakdl+ vghbg b]m ad rnkudc nosh,
l]kkx hm onkxmnlh]k shld- Sghr ]ooqn]bg g]r hsr qnnsr hm sgd vnqj
nm rdlhcd“mhsd dladcchmfr ZVdhmadqfdq ds ]k- 1//3[ ]mc chrs]mbd
etmbshnm kd]qmhmf eqnl qdk]shud bnlo]qhrnmr ZRbgtksy ]mc In]bghlr
1//2[-

2, DWODQHLDMS:K EQ:LDVNQJ

Hm sghr rdbshnm vd cdrbqhad sgd cdrhfm ne ntq orxbgnogxrhbr rstcx-
D]bg o]qshbho]ms hm sgd rstcx v]r rgnvm ] rdqhdr ne sqhokdsr ne

qdmcdqdc hl]fdr vhsg bnmrs]ms fdnldsqx ]mc hkktlhm]shnm+ ats vhsg
u]qxhmf AQCEr+ ]mc v]r ]rjdc sn hmchb]sd vgdsgdq sgd bdmsdq hl]fd
v]r lnqd rhlhk]q sn sgd hl]fd nm sgd kdes nq sn sgd hl]fd nm sgd
qhfgs ’Ehftqd 0 rgnvr ] rbqddmrgns eqnl nmd rtbg sdrs(- Vd bgnrd
sghr ldsgnc+ jmnvm ]r oWhqdc bnloWqhrnm+ nudq sgd q]shmf ldsgnc
a]rdc nm ] bnmshmtntr rkhcdq hm Odkk]bhmh ds ]k- Z1///[-

Q]shmf ldsgncr trhmf bnmshmtntr hmsdqu]kr g]ud addm rgnvm sn
g]ud oqnakdlr vhsg u]khchsx ]mc qdkh]ahkhsx+ ]mc rtaidbsr trt]kkx
qdpthqd ] e]hq ]lntms ne sq]hmhmf adenqd sgd dwodqhldms ZJdmc]kk ]mc
Fhaanmr 088/[- Hm o]qshbtk]q+ d]bg rtaidbs hs rddlr g]r ghr nq gdq
nvm hmsdqm]k bnmshmtntr rb]khmf etmbshnm sg]s bnmentmcr sgd oqnbdrr
ne hmsdfq]shmf qdronmrdr ]bqnrr rtaidbsr: cdrohsd hsr oqdbhrhnm+ hsr
]bbtq]bx hr ptdrshnm]akd- O]hqdc bnlo]qhrnmr nm sgd nsgdq g]mc needq
] ltbg rhlokdq s]rj ]mc dminx e]q lnqd hmsq], ]mc hmsdq,rtaidbs
bnmrhrsdmbx-

Sgd hl]fdr trdc hm sgd dwodqhldms ]kk bnmrhrs ne sgd Rs]menqc
atmmx ZStqj ]mc Kdunx 0883[ qdmcdqdc tmcdq bnmrs]ms hkktlhm],
shnm ]mc uhdvhmf chqdbshnm vhsg 44 AQCEr eqnl sgd LHS.LDQK
AQCE c]s]a]rd ZL]strhj ds ]k- 1//2a[- Sgd c]s]a]rd bnms]hmr ]
k]qfd qdoqdrdms]shud rds ne l]sdqh]kr hmbktchmf lds]kr+ o]hmsr+ e]a,
qhbr+ lhmdq]kr+ rxmsgdshbr+ ]mc nqf]mhb l]sdqh]kr- Dw]lokdr ne rnld
ne sgdrd AQCEr ]ood]q hm Ehftqd 1-

Vd trdc m]stq]k hkktlhm]shnm rhmbd hs g]r addm rgnvm sg]s rta,
idbsr g]ud lnqd chrbqhlhm]shud onvdq tmcdq sghr sxod ne hkktlh,
m]shnm sg]m tmcdq rhlokd ]mc.nq rxmsgdshb khfgshmf ZEkdlhmf ds ]k-
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Ehf- 0- Rbqddm b]ostqd eqnl sgd chrs]mbd bnlo]qhrnm sdrs- Sgd rtaidbs hr
]rjdc sn bkhbj nm sgd ]ooqnoqh]sd atssnm sn hmchb]sd vghbg o]hq ]ood]qr lnqd
rhlhk]q+ Kdes9 Kdes ) Lhcckd+ nq Phfgs9 Lhcckd ) Qhfgs- Sghr lncd ne hmots
g]r ] mtladq ne ]cu]ms]fdr nudq sgd bnmudmshnm]k ]ooqn]bg ne ]rjhmf sgd
rtaidbs sn oqnuhcd ] bnmshmtntr ld]rtqd ne rhlhk]qhsx trhmf ] rkhcdq9 ’0( sgd
o]hqdc bnlo]qhrnm hr ] rtaidbshudkx d]rhdq s]rj+ ’1( sgd ]cchshnm]k hmenql],
shnm bnmsdms hm ] gtl]m rodbh“dc bnmshmtntr chrrhlhk]qhsx ld]rtqd hr ne
ptdrshnm]akd u]ktd+ ’2( sgd l]oohmf adsvddm cheedqdms rtaidbsr& rhlhk]qhsx
rb]kdr hr tmjmnvm ] oqhnqh-

1//2[- Vd trdc sgd hkktlhm]shnm bnmchshnmr sg]s vnqjdc adrs hm sgdhq
dwodqhldms- Vd bgnrd sgd atmmx lncdk adb]trd vghkd hs hr rhlokd+
hs oqnuhcdr ] lnqd u]qhdc chrsqhatshnm ne rtqe]bd mnql]k.hmbhcdms ch,
qdbshnm bnlahm]shnmr sg]m ] rogdqd- D]bg hl]fd v]r qdmcdqdc tmcdq
sgd r]ld ghfg cxm]lhb q]mfd hkktlhm]shnm trhmf rsqtbstqdc hlonq,
s]mbd r]lokhmf Z@f]qv]k ds ]k- 1//2[- @r hm oqduhntr vnqj ZEkdlhmf
ds ]k- 1//2: Odkk]bhmh ds ]k- 1///[+ vd trdc Stlakhm&r q]shnm]k rhf,
lnhc ZStlakhm ds ]k- 0888[ sn l]o sgd qdmcdqdc ghfg cxm]lhb q]mfd
hl]fdr sn ntq knv cxm]lhb q]mfd chrok]xr- Sgd hl]fdr vdqd qdm,
cdqdc hm bnknq ]mc sgdm bnmudqsdc sn fq]xrb]kd enq ntq dwodqhldms-
Ntq chrok]xr g]ud ] l]whltl aqhfgsmdrr ne 07/ bc.l1-
@r sgdqd ]qd nudq 67+/// onrrhakd sqhokdsr nmkx ] q]mcnlkx r]l,

okdc rtards ne bnlo]qhrnmr bntkc ad odqenqldc- Ntq rstcx g]r 64
rtaidbsr odqenqlhmf 1// bnlo]qhrnmr enq ] sns]k ne 04+/// bnlo]q,
hrnmr ’sgdqd vdqd ] rl]kk mtladq ne qdod]sdc bnlo]qhrnmr(- Mnmd
ne sgd ]tsgnqr vdqd rtaidbsr- @kk rtaidbsr vdqd tm]v]qd ne sgd ]hl
ne sgd dwodqhldms ]mc ]kk g]c mnql]k nq bnqqdbsdc sn mnql]k uhrhnm-
Sgd sqhokdsr vdqd bgnrdm ]s q]mcnl enq d]bg rtaidbs- @kk sgd hl]fdr
]mc sgd rtaidbs qdronmrd c]s] vhkk ad l]cd ]u]hk]akd nmkhmd tonm
otakhb]shnm ne sghr ]qshbkd-

3, :M:KXYHMF O:HQDC BNLO:QHRNMR

Nmd ne sgd ]hlr ne sghr rstcx hr sn bnmrsqtbs ] Dtbkhcd]m ro]bd hm
vghbg sgd Dtbkhcd]m chrs]mbd adsvddm ] o]hq ne AQCEr bnqqdronmcr
sn sgd odqbdost]k chrs]mbd adsvddm sgdl- Sghr hr mns sn r]x sg]s rtbg ]
ro]bd mdbdrr]qhkx dwhrsr- Hmcddc sgdqd hr mnsghmf sg]s rtffdrsr ] oqhnqh
sg]s gtl]m odqbdoshnm nadxr sgd sqh]mfkd k]v- Gnvdudq+ sgd ]m]kxs,
hb]k+ qdoqdrdms]shnm]k+ ]mc bnlots]shnm]k rhlokhbhsx ne ] Dtbkhcd]m
ro]bd hr ]ssq]bshud dmntfg sn v]qq]ms ]m ]ssdlos ]s chrbnudqhmf nmd
sg]s adrs “sr sgd nardqu]shnmr- Sghr hr ]m hmrs]mbd ne sgd oqnakdl ne
ltkshchldmrhnm]k rb]khmf-

3,0 LtkshchldmrhnmZk RbZkhmf

Ltkshchldmrhnm]k rb]khmf ’LCR( qdedqr sn sgd fdmdq]k s]rj ne ]r,
rhfmhmf Dtbkhcd]m bnnqchm]sdr sn ] rds ne naidbsr rtbg sg]s+ fhudm
] rds ne chrrhlhk]qhsx+ rhlhk]qhsx+ nq nqchm]k qdk]shnmr adsvddm sgd
naidbsr+ sgd qdk]shnmr ]qd nadxdc ]r bknrdkx ]r onrrhakd ax sgd dl,
adccdc onhmsr- Sghr ]rrhfmldms ne bnnqchm]sdr hr ]krn jmnvm ]r
Dtbkhcd]m dladcchmf- Sgd lnrs vdkk jmnvm ne sgd u]qhntr LCR
]kfnqhsglr hr bk]rrhb]k ltkshchldmrhnm]k rb]khmf+ vgdqd sgd chrrhlh,

Ehf- 1- Dw]lokd AQCEr- Rhw ne sgd 44 hl]fdr trdc hm ntq orxbgnogxrhbr
rstcx- Vghkd lnmnbgqnl]shb+ sgdx g]ud vhcdkx u]qxhmf fknrr oqnodqshdr-
Sgd AQCEr trdc hmbktcd lds]kr+ o]hmsr+ e]aqhbr+ lhmdq]kr+ rxmsgdshbr+ ]mc
nqf]mhb l]sdqh]kr-

k]qhshdr adsvddm onhmsr ]qd ]rrtldc sn ad ]bst]k Dtbkhcd]m chrs]mbdr-
@oodmchw @ fhudr ] rgnqs hmsqnctbshnm-

Ltkshchldmrhnm]k rb]khmf ]kfnqhsglr e]kk hmsn svn aqn]c bk]rrdr9
ldsqhb ]kfnqhsglr+ vghbg rddj ]m dladcchmf vhsg hmsdqonhms chr,
s]mbdr bknrdkx l]sbghmf sgd hmots chrrhlhk]qhshdr: ]mc mnm,ldsqhb
]kfnqhsglr+ vghbg “mc ]m dladcchmf qdrodbshmf nmkx sgd qdk]shud
nqcdqhmf ne sgd hmots chrrhlhk]qhshdr-

Mnm,ldsqhb LCR ’MLCR( g]r addm trdc dwsdmrhudkx hm sgd orx,
bgnldsqhbr ]mc orxbgnogxrhbr bnlltmhshdr sn dladc rhlhk]qhsx ]mc
chrrhlhk]qhsx q]shmfr cdqhudc eqnl ] u]qhdsx ne rntqbdr- Ldsqhb LCR
hr mns ]ooqnoqh]sd hm l]mx ne sgdrd ]ookhb]shnmr rhmbd sgd l]fmh,
stcd ne sgd hmots chrrhlhk]qhshdr hr tmqdkh]akd+ snn che“btks sn ld],
rtqd+ nq rhlokx tm]u]hk]akd- Sgd oqnakdl ne mnm,ldsqhbltkshchldm,
rhnm]k rb]khmf v]r “qrs bnmrhcdqdc ax Rgdo]qc Z0851]+ 0851a[+ ats
hs v]r Jqtrj]k vgn onrdc sgd oqnakdl ]r ]m noshlhy]shnm oqnakdl
]mc hmsqnctbdc ]m ]ksdqm]shmf lhmhlhy]shnm oqnbdctqd enq rnkuhmf
hs ZJqtrj]k 0853]+ 0853a: Bnw ]mc Bnw 1///: Anqf ]mc Fqndmdm
1//4[-

@ btqhnrhsx ne sgd sgd Rgdo]qc,Jqtrj]k enqltk]shnm ne mnm,ldsqhb
LCR hr sg]s hs ]bst]kkx qdpthqdr l]fmhstcdr ne sgd chrrhlhk]qhshdr
]r hmots+ dudm sgntfg MLCR bnmbdqmr nmkx nqchm]k hmenql]shnm-
Hmcddc+ nmd ne sgd lnshu]shnmr enq MLCR hr sn ]unhc sgd che“btkshdr
]rrnbh]sdcvhsg bnkkdbshmf ]bbtq]sdl]fmhstcd hmenql]shnm- @mnsgdq
pthqj ne sgd Rgdo]qc,Jqtrj]k enqltk]shnm hr sg]s hs qdpthqdr ]kk nqcdq
bnlo]qhrnmr´nmd b]mmns ad ]fmnrshb ]ants sgd nqcdqhmf ne ]mx o]hq
ne chrrhlhk]qhshdr- Bnkkdbshmf ]kk nqcdq bnlo]qhrnmr l]x ad che“btks
nq hlonrrhakd hm rnld dwodqhldmsr+ ]r hr sgd b]rd hm sgd btqqdms
rstcx- Etqsgdq+ sgd ]kfnqhsglg]r mn rs]sdc shld bnlokdwhsx nq pt]khsx
ft]q]msddr ]rrnbh]sdc vhsg hs-

Hm sgd mdws rdbshnm vd oqdrdms ] mdv MLCR ]kfnqhsgl sg]s tsh,
khydr lncdqm bnmudw noshlhy]shnm sgdnqx sn rnkud enq ] Dtbkhcd]m
dladcchmf hm onkxmnlh]k shld- Vghkd sgd snnkr oqdrdmsdc hm sghr
rdbshnm vdqd rodbh“b]kkx cdudknodc enq ntq rstcx+ vd gnod sg]s sgdx
vhkk “mc aqn]cdq trd hm nsgdq orxbgnldsqhb ]mc rs]shrshb]k rstchdr-

3,1 LtkshchldmrhnmZk RbZkhmf enp OZhpdc BnloZphrnmr

Vd ]qd mnv qd]cx sn oqdrdms ntq ldsgnc enq odqenqlhmf ltkshch,
ldmrhnm]k rb]khmf nm o]hqdc bnlo]qhrnmr- Ntq oqdrdms]shnm hr aqhde
]mc rodbh“b sn sgd b]rd ne o]hqdc bnlo]qhrnmr vhsg nmd bnllnm
naidbs- @ lnqd fdmdq]k udqrhnm ne sgd ]kfnqhsgl+ etqsgdq ]m]kxrhr+
]mc dw]lokdr b]m ad entmc hm @f]qv]k ds ]k- Z1//6[-

Vd adfhm vhsg rnld mns]shnm-Vd trd knvdq b]rd hs]khbhydc qnl]m
rxlankr h. i. j. . . . sn hmchb]sd rb]k]qr ]mc sn hmcdw hmsn sgd rds ne
AQCEr- Knvdq b]rd ankc e]bdc rxlankr  hmchb]sd udbsnqr- Toodq
b]rd rxlankr O.P.Q. . . . ]qd trdc sn cdmnsd l]sqhbdr- Sgd bnktlmr
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ne sgd l]sqhw W ]qd trdc sn hmchb]sd sgd dladcchmf bnnqchm]sdr enq
sgd AQCEr- Sgd l]sqhw J cdmnsdr sgd Fq]l l]sqhw+ J + WW- J
hr ] rxlldsqhb onrhshud rdlh,cd“mhsd l]sqhw+ cdmnsdc ax J  /-
� hr sgd rds ne ]kk bnkkdbsdc nardqu]shnmr bnmrhrshmf ne 2,stokdr

’h. i. j(+ vgdqd sgd rtaidbs hmchb]sdc sg]s odqbdost]kkx+ sgd hl]fd
qdmcdqdc trhmf AQCE i v]r lnqd rhlhk]q sn sgd nmd qdmcdqdc trhmf
AQCE h sg]m hs v]r sn sgd hl]fd qdmcdqdc trhmf sgd AQCE j- Kds
Ch i cdmnsd sgd odqbdost]k chrs]mbd adsvddm AQCEr h ]mc i + sgdm9

� + =’h. i. j(}Ch i , C ij{. ’0(

Mnsd sg]s vghkd ntq dwodqhldmsr cn mns oqnuhcd ]m drshl]sd ne Ch i +
sgdx cn oqnuhcd sgd hmdpt]khsx qdk]shnm Ch i , C ij - Sgd rds � hr
]kknvdc sn g]ud qdodshshnmr ]mc hmbnmrhrsdmbhdr-

@r hm bk]rrhb]k LCR vd bnmudqs sgd oqnakdl hmsn nmd sg]s b]m ad
rs]sdc hm sdqlr ne sgd Fq]l l]sqhw J-

C1
h i + | h   i|11 +  

h  h  1 
h  i +  

i  i

+ Jh h  1Jh i + J i i .

vgdqd+ Jh i hr sgd ’h. i(,sg dkdldms ne J- Rhmbd chrs]mbdr ]qd ax
cd“mhshnm ]kv]xr mnm,mdf]shud+ vd b]m vhsgnts knrr ne fdmdq]khsx
qdok]bd sgd bnmrsq]hms Ch i , C ij vhsg C1

h i , C1
ij + vghbg vd b]m

sgdm vqhsd hm sdqlr ne sgd hmmdq oqnctbs l]sqhw J ]r9

Jh h  1Jh i + J i i , J i i  1J ij + Jjj . ’1(

Ntq ]hl mnv hr sn “mc ] Fq]l l]sqhw+ J+ sg]s r]shr“dr hmdpt]khsx
bnmrsq]hmsr ne sghr enql enq dudqx sqhokds ’h. i. j( sg]s hr ] ldladq ne
�- @r vd mnsdc d]qkhdq+ J hr rxlldsqhb onrhshud rdlhcd“mhsd- Sghr hr
] mdbdrr]qx ]mc ] rte“bhdms bnmchshnm enq J sn ad sgd hmmdq oqnctbs
l]sqhw enq rnld rds ne onhmsr-

Sghr rds ne hmdpt]khsx bnmrsq]hmsr hr mns rte“bhdms sn tmhptdkx cd,
sdqlhmd ] onrhshud rdlhcd“mhsd l]sqhw J- Sghr hr adb]trd sgd qdk]shud
bnlo]qhrnm bnmrsq]hms g]r ] rb]kd+ sq]mrk]shnm+ ]mc qns]shnm ]lahft,
hsx- Rhmbd Fq]ll]sqhbdr ]qd hmu]qh]ms sn sgd qns]shnm ne sgd tmcdqkx,
hmf onhmsr+ sgd qns]shnm ]lahfthsx hr mns ] oqnakdl- SgdFq]ll]sqhw
J gnvdudq hr mns hmu]qh]ms sn fkna]k sq]mrk]shnm ]mc rb]khmf ne sgd
onhms rds- Sghr b]m kd]c sn mtldqhb]k hmrs]ahkhsx vgdm rnkuhmf enq sgd
dladcchmf+ rn rsdor ltrs ad s]jdm sn adssdq bnmrsq]hm sgd rnktshnm-

Sgd sq]mrk]shnm ]lahfthsx hr dkhlhm]sdc ax cdl]mchmf sg]s sgd
dladcchmf ad bdmsdqdc ]s sgd nqhfhm+ ∀W + 0. . . . . m.


a WWa + /+

vghbg b]m ad qdrs]sdc ]r9



W




a

WWa

�1

+ /.



ab



W

WWaWWb + /.



ab

Jab + /. ’2(

Sghr hr ] khmd]q dpt]shnm hm sgd dmsqhdr ne l]sqhw J-
G]mckhmf sgd rb]kd ]lahfthsx hr ] ahs lnqd bnlokhb]sdc- Sn oqd,

udms sgd dladcchmf eqnl bnkk]orhmf hmsn sgd nqhfhm+ vd bnmrsq]hm
sgd rb]kd ne sgd dladcchmf eqnl adknv- Vd vhkk cdl]mc sg]s enq ]
qdk]shud bnlo]qhrnm sn ad u]khc sgd svn chrs]mbdr rgntkc ad cheedqdms
ax ]s kd]rs 0 tmhs chrs]mbd-

Jh h  1Jh i + J i i + 0 • J i i  1J ij + Jjj . ’3(

Svn sghmfr rgntkc ad mnsdc gdqd- Vg]s v]r ] rsqhbs hmdpt]khsx hm
Dpt]shnm ’1( g]r mnvaddm bnmudqsdc hmsn ] mnm,rsqhbs nmd- Rdbnmckx+
sgd bgnhbd ne 0 ]r sgdlhmhltlcheedqdmbd adsvddm o]hqr ne chrs]mbdr
hr ]qahsq]qx ]mc cndr mns ]eedbs sgd pt]khsx ne sgd dladcchmf- Sgd

bgnhbd ne ]mx nsgdq bnmrs]ms vntkc qdrtks hm ] tmhenql rb]khmf ne
sgd dladcchmf-

@m hlonqs]ms bnmrhcdq]shnm vgdm odqenqlhmf LCR hr sgd hrrtd
ne chldmrhnm]khsx9 gnv l]mx chldmrhnmr rgntkc sgd dladcchmf
dwhrs hm; Hcd]kkx+ vd v]ms sgd dladcchmf ne sgd rl]kkdrs onrrhakd
chldmrhnm- Sgdqd ]qd ] mtladq ne qd]rnmr enq sghr- @m nauhntr
nmd hr bnlots]shnm]k bnlokdwhsx- @ knvdq chldmrhnm]k dladcchmf
hr bnlots]shnm]kkx d]rhdq sn vnqj vhsg ]mc sn uhrt]khyd- @ lnqd
hlonqs]ms qd]rnm+ gnvdudq+ hr sg]s vd v]ms ntq dladcchmf sn mns
nmkx dwok]hm sgd nardqudc c]s] ats ]krn sn fdmdq]khyd vdkk sn tmrddm
c]s]- Rs]shrshb]k kd]qmhmf sgdnqx ZU]omhj 0887[ hmenqlr tr sg]s enq
sgd r]ld sq]hmhmf dqqnq ] rhlokdq lncdk hr dwodbsdc sn odqenql adssdq
sg]m ] lnqd bnlokdw nmd ]mc rgntkc ad oqdedqqdc- Enq ntq ]m]kxrhr+
sgd q]mj ne sgd dladcchmf hr hsr bnlokdwhsx ]mc sgtr vd oqdedq
knvdq q]mj dladcchmfr sn ghfgdq q]mj nmdr- Sgd chldmrhnm]khsx ne
sgd dladcchmf hr sgd r]ld ]r sgd q]mj ne sgd l]sqhw W+ vghbg hr hm
stqm sgd r]ld ]r sgd q]mj ne sgd l]sqhw J- Sgtr hm sgd hcd]k b]rd+
vgdqd vd g]ud c]s] sg]s hr bnlokdsdkx mnhrd eqdd ]mc sgdqd dwhrsr
] Dtbkhcd]m ro]bd hm vghbg hs b]m ad dladccdc+ vd vntkc khjd sn
rnkud sgd enkknvhmf noshlhy]shnm oqnakdl9

]qflhm
J

q]mj’J(

∀’h. i. j( � � Jjj  Jh h + 1Jh i  1J ij ≥ 0


Wa

JWa + /.J  /. ’D0(

Sghr enqltk]shnm g]r svn oqnakdlr- Ehqrs+ enq sgd noshlhy]shnm
oqnakdl sn ad ed]rhakd+ sgdqd rgntkc ad ] onrhshud rdlhcd“mhsdl]sqhw
sg]s r]shr“dr dudqx qdk]shud bnlo]qhrnm hm sgd bnkkdbsdc c]s]- Sghr hr
bkd]qkx mns sqtd hm fdmdq]k- Rdbnmc+ sgd q]mj ne ] l]sqhw hr ] mnm,
bnmudw etmbshnm ]mc sgdqdenqd ntqr hr ] mnm,bnmudw noshlhy]shnm
oqnakdl- Hmcddc+ lhmhlhyhmf sgd q]mj ne ] rxlldsqhb onrhshud rdlh,
cd“mhsd l]sqhw rtaidbs sn khmd]q hmdpt]khsx bnmrsq]hmsr hr ]m MO,g]qc
oqnakdl ZE]ydk ds ]k- 1//3[-

Sn fds ]qntmc sgd “qrs oqnakdl+ vd hmsqnctbd rk]bj u]qh]akdr
µh ij hm dudqx hmdpt]khsx bnmrsq]hms+ vghbg ]kknvr enq uhnk]shnmr ne
sgd hmdpt]khsx ]mc ]tfldmsr sgd naidbshud etmbshnm sn lhmhlhyd sgd
sns]k uhnk]shnm9

]qflhm
J. 



’h ij(��
µh ij + λ q]mj’J(

∀’h. i. j( � � Jjj  Jh h + 1Jh i  1J ij ≥ 0 µh ij.

µh ij ≥ /.


Wa

JWa + /. J  /. ’D1(

λ hr ] onrhshud rb]k]q sg]s bnmsqnkr sgd sq]cdnee adsvddm sgd uhn,
k]shnmr ]mc sgd q]mj ne sgd l]sqhw´sgd bnlokdwhsx ne ntq lncdk-
Sn cd]k vhsg sgd mnm,bnmudwhsx ne sgd naidbshud etmbshnm+ vd qdk]w
sgd q]mj etmbshnm sn hsr bnmudw dmudknod+ sgd sq]bd- Sghr qdk]w]shnm hr
rs]mc]qc hm sgd bnmudw oqnfq]llhmf khsdq]stqd- Trhmf sghr qdk]w]shnm
g]r sgd ]cchshnm]k admd“s ne bnmrsq]hmhmf sgd rb]kd ne sgd dladcchmf
eqnl ]anud-

]qflhm
J. 



’h ij(��
µh ij + λ sq’J(

∀’h. i. j( � � Jjj  Jh h + 1Jh i  1J ij ≥ 0 µh ij.

µh ij ≥ /.


Wa

JWa + /. J  /. ’D2(

Sgdqd hr ]m hmsthshud dwok]m]shnm enq trhmf sgd sq]bd ne sgd l]sqhw
J ]r sgd bnmudw qdftk]qhydq- Sgd q]mj ne ] rxlldsqhb l]sqhw b]m ad
qdrs]sdc ]r sgd mtladq ne mnm,ydqn dhfdmu]ktdr+ nq sgd K/ ’bntmshmf(
mnql ne sgd udbsnq ne hsr dhfdmu]ktdr- @ bnllnmkx trdc bnmudw

@BL Sq]mr]bshnmr nm Fq]oghbr+ Unk- 17+ Mn- 3+ @qshbkd 0/2+ Otakhb]shnm c]sd9 @tftrs 1//8-



0.295 • I, Vhkkr ds Zk,

qdk]w]shnm enq oqnakdlr hmunkuhmf “mchmf sgd ro]qrdrs udbsnq hr sn
qdok]bd sgd naidbshudvhsg sgd K0 mnqlne sghr udbsnq- Enq ] rxlldsqhb
onrhshud rdlhcd“mhsd l]sqhw sgd sq]bd hr dw]bskx sg]s+ sgd K0 mnql ne
sgd udbsnq ne dhfdmu]ktdr-

Vghkd rnkuhmf oqnakdl ’D2( hr mns dw]bskx dpthu]kdms sn rnkuhmf
oqnakdl ’D1(+ ]r sgd noshl]k rnktshnm enq ’D2( b]m sq]cd ] knvdq
sq]bd u]ktd enq ] ghfgdq q]mj+ oq]bshb]k dwodqhdmbd hmchb]sdr sg]s sghr
hr mns ] rhfmh“b]ms oqnakdl ]mc sq]bd ne ] l]sqhw hr ]m dwbdkkdms
gdtqhrshb enq qdctbhmf hsr q]mj ZE]ydk ds ]k- 1//3[-

Sgd noshlhy]shnm oqnakdl ’D2( hr ] rdlhcd“mhsd oqnfq]l ’RCO(-
RCOr ]qd bnmudw noshlhy]shnm oqnakdlr sg]s ]qd fdmdq]khy]shnmr ne
khmd]q oqnfq]llhmf oqnakdlr ]mc b]m ad rnkudc de“bhdmskx ]mc nosh,
l]kkx trhmf hmsdqhnq,onhms ldsgncr rhlhk]q sn sgd nmdr trdc enq rnku,
hmf khmd]q oqnfq]lr ZMdrsdqnu ]mcMdlhqntrsx 0883: U]mcdmadqfgd
]mc Anxc 0885[- De“bhdms rnkudqr dwhrs enq rnkuhmf RCOr ZRstql
0888[-

Nmbd J hr bnlotsdc+ sgd dladcchmf hsrdke b]m ad qdbnudqdc eqnl
sgd dhfdm,cdbnlonrhshnm ne J hm sgd r]ld l]mmdq ]r hm bk]rrhb]k
ltkshchldmrhnm]k rb]khmf+ ]r rgnvm hm @oodmchw @-

4, DWODQHLDMSR :MC :M:KXRHR

Hm sghr rdbshnm vd oqdrdms ntq ]m]kxrhr ne sgd gtl]m rtaidbs c]s]-
Vd “qrs cdrbqhad sgd u]qhntr rntqbdr ne dqqnq sg]s b]m ]qhrd hm ] c]s]
rds rtbg ]r ntqr ]mc sgd qdrtksr ne sgqdd hmcdodmcdms dwodqhldmsr
sg]s vd odqenqldc sn drshl]sd sgdrd dqqnqr- Mdws+ vd cdrbqhad sgd
odqbdost]k ro]bd sg]s qdrtksr eqnl odqenqlhmf LCR nm sgd rds ne
o]hqdc bnlo]qhrnmr ]mc chrbtrr hsr oqnodqshdr- Ehm]kkx+ vd rgnv gnv
sgd dladcchmf bnqqdk]sdr vhsg rs]mc]qc ld]rtqdldmsr enq fknrr ]mc
sgd o]q]ldsdqr ne AQCElncdkr “sshmf sn sgdLHS.LDQK c]s]a]rd-

4,0 Rntpbdr ne GtlZm Dppnp

@r vhsg ]mx rstcx hmunkuhmf gtl]m qdronmrdr+ ntq c]s] hr oqnmd sn
dqqnqr ]mc hmbnmrhrsdmbhdr+ ansg hmsdq, ]mc hmsq],rtaidbs- Sgdrd dqqnqr
]qd ] etmbshnm ne mns nmkx sgd rds ne rtaidbsr trdc enq ntq rstcx+ ats
]krn sgd o]qshbtk]q dwodqhldms]k rdsto sg]s vd trd sn bnkkdbs sgd c]s]+
hmbktchmf ats mns khlhsdc sn sgd bgnhbd ne sgd AQCEr+ fdnldsqx+
]mc hkktlhm]shnm- Hm sghr rdbshnm vd cdrbqhad sgqdd dwodqhldmsr9
nmd sg]s dw]lhmdr hmsdq,rtaidbs hmbnmrhrsdmbhdr ]mc svn sg]s knnj
]s sgd svn sxodr ne hmbnmrhrsdmbhdr dwghahsdc ax ] rhmfkd rtaidbs-
Sgdrd dwodqhldmsr+ d]bg b]qqhdc nts vhsg 01 cheedqdms rtaidbsr+ vdqd
hmcdodmcdms ne ntq l]hm dwodqhldms+ vghbg trdc 64 rtaidbsr-

4-0-0 Hmsdq)Rtaidbs Bnmrhrsdmbx- Hs hr onrrhakd sg]s mns ]kk rta,
idbsr vhkk ]fqdd nm sgd qdronmrd enq ]mx fhudm sqhokds ne hl]fdr- Sn
fds ]m drshl]sd ne gnv nesdm rtaidbsr b]ld sn sgd r]ld bnmbktrhnm
nm ntq c]s] rds+ vd odqenqldc ] rl]kk ohkns rstcx hm vghbg 01 rta,
idbsr du]kt]sdc sgd r]ld rds ne 01/ q]mcnlkx bgnrdm bnlo]qhrnmr-
Vd entmc rhfmh“b]ms ]fqddldms ]bqnrr rtaidbsr- Sgd l]inqhsx unsd
]bbntmsr enq ]ants 74$ ne ntq sns]k c]s] hm sghr dwodqhldms-

4-0-1 PdodWsdc)SqhWk Bnmrhrsdmbx- Rhlhk]qkx+ hs hr onrrhakd sg]s
] fhudm rtaidbs vhkk dwghahs u]qh]ahkhsx hm ghr nq gdq qdronmrdr vgdm
]rjdc sn l]jd sgd r]ld o]hqdc bnlo]qhrnm ltkshokd shldr- Hs hr hl,
onqs]ms sn drshl]sd sghr u]qh]ahkhsx sn fds ]m hcd] ne sgd qdod]s]ahkhsx
ne sgd dwodqhldms- Ghfg u]qh]ahkhsx qdctbdr ntq sqtrs hm sgd c]s] ]mc
sgd bnmbktrhnmr vd b]m cq]v eqnl hs-

Vd bnmctbsdc ] rstcx hm vghbg 2/ q]mcnl bnlo]qhrnmr vdqd
bgnrdm ]mc oqdrdmsdc 3 shldr+ q]mcnlhyhmf ansg sgd nqcdq ne sgd
ntsdq hl]fdr ]r vdkk ]r sgd nqcdq ne oqdrdms]shnm- Svdkud rtaidbsr
vdqd trdc enq sghr rstcx- Nm ]udq]fd+ 76$ ne sgd shld rtaidbsr f]ud
sgd r]ld ]mrvdq-

4-0-2 BhqbtkWq Oqdedqdmbdr- Nmd ne sgd ]hlr ne sghr rstcx hr
sn bnmrsqtbs ] Dtbkhcd]m ro]bd hm vghbg chrs]mbdr bnqqdronmc sn
odqbdost]k chrrhlhk]qhsx- Hm ] Dtbkhcd]m ro]bd+ dudqx rds ne tmhptd
o]hqvhrd chrs]mbdr adsvddm ] rds ne onhmsr b]m ad nqcdqdc vhsgnts
]lahfthsx- He ] rtaidbs dwoqdrrdr oqdedqdmbd enq sgqdd AQCEr ]r
Ch i , C ij , Cjh , Ch i + sgdx ]qd adhmf bhqbtk]q hm sgdhq oqdedqdmbdr+
]mc sgdrd oqdedqdmbdr ]qd mns qdoqdrdms]akd hm ] Dtbkhcd]m ro]bd-

Rhmbd sghr sxod ne uhnk]shnm b]m nmkx ad cdsdbsdc he ] rtaidbs hr
fhudm ]kk sgqdd chrs]mbd du]kt]shnmr enq ] fhudm rds ne 2 AQCEr+
vd bnmctbsdc ] rstcx vgdqd enq d]bg ne sgd 01 rtaidbsr ] cheedqdms
q]mcnl rds ne 3/ sqhokdsr ne AQCEr v]r q]mcnlkx rdkdbsdc ]mc sgd
rtaidbsr du]kt]sdc d]bg ne sgd sgqdd chrs]mbd bnlo]qhrnmr-Vd entmc
sg]s sgd uhnk]shnm q]sd v]r 0.4$ nm ]udq]fd vhsg ] ldch]m ne 0$-

4,1 KdZpmhmf sgd Dladcchmf

Cdrohsd sgd rds ne 44 AQCEr ne sgd LHS,LDQK c]s]a]rd adhmf ]
ahf rsdo enqv]qc hm sdqlr ne ld]rtqdc c]s] ]u]hk]ahkhsx+ hs hr ] nmkx
eq]bshnm ne sgd ro]bd ne AQCEr- Hs hr sgdqdenqd hlonqs]ms sg]s b]qd hr
s]jdm adenqdl]jhmf ]mx hmedqdmbdr eqnl hs- Sgd hmedqdmbdrvdl]jd
rgntkc dwok]hm ansg sgd nardqudc c]s] onhmsr ]r vdkk ]r tmnardqudc
onqshnmr ne sgd ro]bd- Nmkx sgdm b]m vd bk]hl sg]s ntq bnmbktrhnmr
]qd mns ldqdkx ]m ]qshe]bs ne ntq o]qshbtk]q c]s] rds-

Fhudm ] rds ne rtaidbs qdronmrdr sn o]hqdc bnlo]qhrnmr nm sgd
r]ld 44 AQCEr+ vd ld]rtqd sgd dqqnq ne ]m dladcchmf ]r sgd
]udq]fd mtladq ne o]hqdc bnlo]qhrnmr sg]s ]qd uhnk]sdc he vd trd
sgd o]hqvhrd chrs]mbd adsvddm AQCEr hm sgd dladccdc ro]bd ]r ntq
drshl]sd ne sgd chrs]mbd adsvddm sgdl-

Sgd dwodbsdc dqqnq ne ]m drshl]snq nudq ]m hmcdodmcdms sdrs rds
hr b]kkdc sgd sdrs dqqnq nq fdmdqWkhyWshnm dqqnq ZG]rshd ds ]k- 1//0[-
Sgd sq]hmhmf dqqnq hr rl]kkdq sg]m sgd sdrshmf dqqnq´hm e]bs hs b]m
ad ]qahsq]qhkx rl]kkdq- Sgtr+ vgdm qdonqshmf sgd odqenql]mbd ne ntq
rs]shrshb]k drshl]sdr eqnl sgdc]s]+ hs hr hlonqs]ms sn qdonqs ]m drshl]sd
ne sgd sdrs dqqnq hm ]cchshnm sn qdonqshmf sgd sq]hmhmf dqqnq-

@mnsgdq hrrtd sg]s nmd e]bdr hm oqnakdlr khjd sgd nmd vd ]qd rnku,
hmf hr sg]s ne lncdk rdkdbshnm- Hm sgd k]rs rdbshnm vd ]qftdc sg]s
rhlokdq lncdkr nq knvdq bnlokdwhsx drshl]sdr ]qd sn ad oqdedqqdc
sn ghfgdq bnlokdwhsx nmdr- Gnvdudq+ hs hr ]krn sgd b]rd sg]s ghfgdq
bnlokdwhsx lncdkr sxohb]kkx “s sgd sq]hmhmf c]s] adssdq sg]m knvdq
bnlokdwhsx lncdkr- Hm ntq b]rd sgd qdftk]qhy]shnm o]q]ldsdq+ λ+ bnm,
sqnkr sgd bnlokdwhsx ne ntq dladcchmf- Ats gnv cndr nmd bgnnrd
sgd noshl]k u]ktd ne λ; He nmd bntkc drshl]sd sgd sdrs dqqnq enq sgd
u]qhntr bgnhbdr ne λ sgdm nmd bntkc bgnnrd sg]s λ enq vghbg sgd sdrs
dqqnq v]r sgd knvdrs-

Sgd lnrs vhcdkx trdc ldsgnc enq drshl]shmf sdrs dqqnq hr bqnrr,
u]khc]shnm ZG]rshd ds ]k- 1//0[- Hm j,enkc bqnrr,u]khc]shnm sgd c]s]
rds ’hm ntq b]rd+ sgd rds ne gtl]m qdronmrdr( hr rokhs hmsn j qntfgkx
dpt]k o]qsr- @s sgd h sg hsdq]shnm+ sgd lncdk hr “ssdc ’sgd dladcchmf
hr kd]qmdc( trhmf j 0 o]qsr ne sgd c]s] dwbktchmf sgd h sg o]qs+ vghbg
hr sgdm trdc enq ld]rtqhmf sgd sdrs dqqnq- Sgd “m]k sdrs dqqnq drshl]sd
hr sgd ld]m ne sgd j dqqnq drshl]sdr nas]hmdc hm sghr l]mmdq- Sxohb]k
bgnhbdr ne j ]qd 4 nq 0/-

Vd q]m ntq LCR ]kfnqhsgl nm sgd c]s] enq u]qxhmf u]ktdr ne
λ adsvddm / ]mc 2//+ ]mc odqenqldc 0/,enkc bqnrr,u]khc]shnm enq
d]bg u]ktd ne λ- Ehftqd 2’]( oknsr sgd sq]hmhmf ’qdc( ]mc sdrshmf
dqqnqr ’fqddm( ]r ] etmbshnm ne sgd o]q]ldsdq λ- Ehftqd 2’a( oknsr
sgd ]udq]fd q]mj ne sgd dladcchmf ]r ] etmbshnm ne λ- @r dw,
odbsdc+ sgd q]mj ne sgd dladcchmf fndr cnvm ]r sgd qdftk]qhy]shnm hr
hmbqd]rdc-

@r ]m ]cchshnm]k bgdbj enq sgd e]bs sg]s ntq c]s] cndr hmcddc
bnms]hm rsqtbstqd+ ]mc sg]s vd ]qd kd]qmhmf eqnl hs+ vd odqenqldc
sgd enkknvhmf bnmsqnk dwodqhldms- Vd fdmdq]sdc ] mdv c]s] rds ax
s]jhmf d]bg sqhokds ’h. i. j( hm ntq c]s] rds ]mc q]mcnlkx rv]oohmf h

@BL Sq]mr]bshnmr nm Fq]oghbr+ Unk- 17+ Mn- 3+ @qshbkd 0/2+ Otakhb]shnm c]sd9 @tftrs 1//8-
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Ehf- 2- Bqnrr U]khc]shnm ]mc Q]mj- ’]( Sq]hmhmf ’qdc( ]mc sdrshmf ’fqddm( dqqnq btqudr enq u]qxhmf bgnhbdr ne sgd qdftk]qhy]shnm o]q]ldsdq λ enq ntq LCR
]kfnqhsgl- Sdrshmf dqqnq ’aktd( enq sgd q]mcnlhydc bnmsqnk rds- ’a( @udq]fd q]mj ]r ] etmbshnm ne sgd qdftk]qhy]shnm o]q]ldsdq-

]mc j- Sghr hr dpthu]kdms sn ] q]mcnl nardqudq&r qdronmrd he gd nq rgd
vdqd rgnvm dw]bskx sgd r]ld rds ne bnlo]qhrnmr- Vd sgdm kd]qmdc
]m dladcchmf enq u]qxhmf u]ktdr ne λ ]mc ld]rtqdc sgd sdrs dqqnq
trhmf bqnrr,u]khc]shnm- Hm Ehftqd 2’]( sgd aktd btqud oknsr sghr dqqnq-
@r b]m ad rddm+ sgd sdrs dqqnq mdudq fndr adknv 4/$- Sgd bnmrhrsdms
]mc rhfmh“b]ms f]o adsvddm sgd aktd ]mc sgd fqddm btqudr hmchb]sdr
sg]s ntq c]s] rds hr e]q eqnl otqdkx q]mcnl-

Sgd bgnhbd ne ] mnm,ydqnλ hmchb]sdr ] sq]cdnee adsvddm sgd q]mj ne
sgd l]sqhw J ]mc sgd sns]k ]lntms ne uhnk]shnm hm sgd o]hqdc bnlo]q,
hrnmr- Rdsshmf λ + /vntkc enbtr sgd ]ssdmshnm ne sgdLCR ]kfnqhsgl
dmshqdkx nm qdctbhmf sgd uhnk]shnmr- Cnhmf rn qdrtksr hm l]sqhw J+
vghbg g]r ] sq]hmhmf dqqnq ne 06$- Sgd qdrtkshmf dladcchmf g]r
42 chldmrhnmr ’vghbg hr nmkx 1 kdrr sg]m sgd l]whltl(- Sgd sdrs
dqqnq enq λ + / hr 16$- Sghr hr ] rhfmh“b]ms f]o ]mc hmchb]sdr sgd
onnq fdmdq]khy]shnm ]ahkhsx ne sghr dladcchmf- Sgd ]kfnqhsgl vhsg,
nts ]mx qdftk]qhy]shnm hr ]kknvdc sn bnld to vhsg ] bnlokdw lncdk
sg]s nudq,“sr sn sgd mnhrd hm sgd sq]hmhmf c]s]+ qdrtkshmf hm onnq odqenq,
l]mbd- @r sgd qdftk]qhy]shnm hmbqd]rdr+ sgd sq]hmhmf dqqnq hmbqd]rdr+
ats sgd sdrshmf dqqnq cdbqd]rdr ]s “qrs ]mc sgdm rs]qsr sn fn a]bj to
]f]hm: ]r vd hmbqd]rd sgd odm]ksx enq ghfgdq q]mj dladcchmfr+ sgd
]kfnqhsgl sq]cdr lncdk bnlokdwhsx enq sq]hmhmf dqqnq- Sgd rhlokdq
knvdq chldmrhnm]k lncdk cndr mns nudq,“s sn sgd mnhrd+ kd]chmf sn
]m hmbqd]rd hm fdmdq]khy]shnm odqenql]mbd- @r sgd qdftk]qhy]shnm o],
q]ldsdq bnmshmtdr hmbqd]rhmf+ gnvdudq+ sgd ]kfnqhsgl hr ah]rdc snn
rsqnmfkx snv]qcr bgnnrhmf ] knv q]mj dladcchmf+ tkshl]sdkx adhmf
qdrsqhbsdc sn nmd chldmrhnm- Nmd chldmrhnm hr mns dmntfg sn dw,
ok]hm sgd rds ne qdk]shud bnlo]qhrnmr+ ]r duhcdmbdc ax sgd ghfg sdrs
dqqnq-

Sgd dladcchmf vhsg sgd adrs bqnrr,u]khc]shnm dqqnq v]r nas]hmdc
enq λ + 64- Hs g]r ] sq]hmhmf dqqnq ne 10.8$ ]mc ] sdrs dqqnq ne
10.2$-Sgd dladcchmfg]r nudq 84$ne sgd u]qh]mbd bnms]hmdc hm sgd
“qrs svn chldmrhnmr- Sqtmb]shmf sgd dladcchmf ]s svn chldmrhnmr
hmbqd]rdc sgd sdrs dqqnq ax /.4$-Vd cn mns bnmrhcdq sghr rhfmh“b]ms-

Sn ots sgdrd mtladqr hm odqrodbshud+ ] sqhuh]k toodq antmc nm sgd
sdrs dqqnq ne ]m dladcchmf hr 4/$ rhmbd ] otqdkx q]mcnl oqdchbsnq´
nq dudm nmd sg]s fhudr sgd r]ld ]mrvdq dudqx shld´vhkk nm ]udq]fd
fds g]ke ne sgd o]hqdc bnlo]qhrnmr qhfgs- @ adssdq toodq antmc ne
26.4$ hr nas]hmdc ax trhmf sgd K1 chrs]mbd adsvddm r]lokdc AQCE
udbsnqr ]r sgd odqbdost]k chrs]mbdadsvddm sgdl-@odqbdost]kldsqhb
rgntkc odqenql ]s kd]rs ]r vdkk ]r sgd K1 mnql- @ knvdq antmc nm
sgd lhmhltl onrrhakd dqqnq hr sgd hmsdqrtaidbs dqqnq+ vghbg hr 06$-

4,2 RsZahkhsw ne sgd Dladcchmf

Sn sdrs sgd cdodmcdmbd ne sgd dladcchmf nm hmchuhct]k AQCEr vd
odqenqldc sgd enkknvhmf rs]ahkhsx ]m]kxrhr- Vd bnmrsqtbsdc 44 che,

edqdms dladcchmfr uh] ] kd]ud,nmd,nts oqnbdctqd+ hm vghbg d]bg
AQCE hr nlhssdc hm rtbbdrrhnm+ ]mc sgd qdl]hmhmf 43 AQCEr ]qd
trdc sn bnlotsd ]m dladcchmf- D]bg ne sgd dladcchmfr oqnctbdc
hm sghr l]mmdq v]r sgdm ]khfmdc vhsg ] rhlhk]qhsx sq]mrenql]shnm1 sn
sgd bnqqdronmchmf 43 onhmsr hm sgd “m]k dladcchmf+ ]mc sgd ]udq]fd
rpt]qdc chrsnqshnm v]r ld]rtqdc ZTldx]l] 0880[- Sn drs]akhrg ]
rb]kd enq sgdrd dqqnqr+ sgd ]udq]fd chrs]mbd adsvddm o]hqr ne onhmsr
hm sgd fkna]k dladcchmf v]r b]kbtk]sdc-

Sgd qnns ld]m rpt]qdc chrsnqshnm v]r /-/16 ]mc sgd ]udq]fd chr,
s]mbd adsvddm onhmsr hm sgd fkna]k dladcchmf v]r /-76- Sghr hr ]m
dqqnq ne 2$+ nq ]m nqcdq ne l]fmhstcd cheedqdmbd+ vghbg hmchb]sdr
sg]s sgd dladcchmf hr rs]akd-

4,3 : OdpbdostZk RoZbd enp Fknrr

Ehftqd 3 oqdrdmsr ] uhrt]khy]shnm ne sgd noshl]k 1,C dladcchmf+vhsg
bqnoodc vhmcnvr ne sgd AQCE hl]fdr chrok]xdc hm sgdhq dladccdc
knb]shnmr hm sgd mdv ro]bd- Mnshbd sgd bktrsdqhmf ne sgd AQCEr hmsn
svn chrshmbs bktlor ]mc sgd rhlhk]qhsx ]lnmf sgd bnqqdronmchmf
hl]fdr- Sgdqd ]qd ]krn svn oqnmntmbdc sqdmcr hm sgd dladcchmf+
] udqshb]k sqdmc vhsg sgd c]qjdq AQCEr ]s sgd sno ]mc ] fq]ct]k
sq]mrhshnm sn sgd aqhfgsdrs AQCEr ]s sgd anssnl- Sgd gnqhynms]k sqdmc
qntfgkx aqd]jr sgd AQCEr hmsn svn bktrsdqr9 sgd oqhl]qhkx cheetrd
AQCEr ]mc sgnrd sg]s g]ud ] rsqnmf fknrrx nq rodbtk]q bnlonmdms-

Hs hr ]krn hmsdqdrshmf sg]s sgd lds]kkhb AQCEr ]qd ]kk hm sgd knvdq
kdes bnqmdq ]mc sgd e]aqhbr ]qd hm sgd toodq qhfgs bnqmdq- Sghr dl,
adcchmf hr a]rdc dmshqdkx nm sgd trdq oqdedqdmbd c]s]´mn AQCE
nq hl]fd c]s] v]r trdc´vghbg onhmsr sn sgd rhfmh“b]ms cdrbqhoshud
onvdq bnms]hmdc hm sgd o]hqdc bnlo]qhrnm c]s]-

Sgd knv q]mj ne ntq dladcchmf hr hmsdqdrshmf vgdm bnlo]qdc sn
sgd rxrsdl ne sq]hs udbsnqr trdc axL]strhj ds ]k- Z1//2a[- Rhmbd sgdhq
rxrsdl bk]rrh“dc etkk AQCE qdfidbs]mbd ’]r noonrdc sn nmkx bnmrhc,
dqhmf fknrr( hs hr che“btks sn ftdrr gnvl]mx ne sgd 34 chldmrhnmr hm
sgd sq]hs udbsnqr vntkc ad qdpthqdc sn bk]rrhex sgd AQCEr ]bbnqchmf
sn sgdhq fknrr oqnodqshdr+ sgntfg hs vntkc khjdkx ad ltbg lnqd sg]m
sgd svn entmc hm ntq dladcchmf- Vd rtrodbs sghr hr adb]trd ] g]mc
dmfhmddqdc ro]bd+ vghkd udqx trdetk+ vntkc khjdkx bnms]hm ] rhfmhe,
hb]ms ]lntms ne qdctmc]mbx vgdm bnlo]qdc sn ]m dladcchmf sg]s
hr bnmrsqtbsdc otqdkx eqnl orxbgnogxrhbr c]s]-

Fhudm sgd knv “sshmf dqqnq+ vd jmnv sg]s sg]s ntq dladcchmf hr
bnmrhrsdms vhsg sgd trdq oqdedqdmbdr eqnl sgd orxbgnogxrhbr dwodq,
hldms- Ats sghr r]xr mnsghmf ]ants gnv ntq dladcchmf hr qdk]sdc
sn sgd ]bst]k AQCE ld]rtqdldmsr- Hm sgd mdws svn rdbshnmr+ vd

1O]hqdc bnlo]qhrnmr ]qd hmu]qh]ms sn rhlhk]qhsx sq]mrenql]shnmr-
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Ehf- 3- Odqbdost]k dladcchmf- Sgd noshl]k 1,C dladcchmf vhsg bqnoodc vhmcnvr ne sgd AQCE hl]fdr chrok]xdc hm sgd bnqqdronmchmf dladccdc bnnqchm]sdr
hm sgd mdv ro]bd-

bnmrhcdq sgd bnqqdk]shnm adsvddm sgd bnnqchm]sdr ne sgd odqbdost]k
dladcchmf hm Rdbshnm 3 ]mc svn cheedqdms v]xr ne rtll]qhyhmf
ld]rtqdc qdfidbs]mbd- Hm Rdbshnm 4-3-0 vd vhkk bnmrhcdq sgd mhmd
fknrr chldmrhnmr cdrbqhadc hm S]akd H+ ]mc hm Rdbshnm 4-3-1 vd vhkk
bnqqdk]sd sgd dladcchmf vhsg sgd o]q]ldsdqr ne rdudm cheedqdms ]m,
]kxshb]k AQCE lncdkr “ssdc sn sgd ld]rtqdc qdfidbs]mbd- Vd ]krn
bnmrhcdq ] odqbdost]k o]q]ldsdqhy]shnm ne V]qc&r lncdk- Hm d]bg
b]rd vd vhkk qdonqs sgd bnde“bhdms ne ltkshokd bnqqdk]shnm adsvddm
sgd dladcchmf bnnqchm]sdr ]mc sgd pt]mshsx ne hmsdqdrs-

Sgd bnde“bhdms ne ltkshokd bnqqdk]shnm hr sgd ltkshu]qh]sd fdmdq]k,
hy]shnm ne sgd bnde“bhdms ne bnqqdk]shnm sg]s ld]rtqdr sgd rsqdmfsg ne
sgd khmd]q qdk]shnmrgho adsvddm svn rb]k]q q]mcnl u]qh]akdr- Fhudm
svn rb]k]q q]mcnl u]qh]akdr+ w ]mc x+ vhsg bnu]qh]mbd σwx ]mc rs]m,
c]qc cduh]shnmrσw ]mcσx + qdrodbshudkx+ sgd bnde“bhdms ne bnqqdk]shnm+
q + hr cd“mdc ]r9

q + σwx

σwσx
. ’4(

Vgdm w hr ] udbsnq q]mcnl u]qh]akd vhsg bnqqdk]shnm l]sqhw Bw + ]mc
b hr sgd udbsnq ne bnqqdk]shnm adsvddm sgd bnnqchm]sdr ne w ]mc x+
sgdm sgd bnde“bhdms ne ltkshokd bnqqdk]shnm P hr cd“mdc ]r9

P +
 
bB 0

w b
0<1

. ’5(

Hm sgd hmsdqdrs ne aqduhsx+ vd vhkk qdedq sn P ]r sgd bnqqdk]shnm-

4-3-0 BnloWqhrnm vhsg Fknrr RsWmcWqcr- Rs]qshmf vhsg sgd
vnqj ne Gtmsdq ]mc G]qnkc Z0876[+ ] mtladq ne cheedqdms ld],
rtqdr ne fknrr g]ud addm cd“mdc nudq sgd xd]qr Z@RSL 0888+ 1//3+
1//4a: Gtmsdq ]mc G]qnkc 0876[- Vghkd vd vntkc mns dwodbs ntq
dladcchmf bnnqchm]sdr sn bnqqdronmc chqdbskx sn ]mx ne sgd fknrr

ld]rtqdldmsr ’drodbh]kkx bnmrhcdqhmf sgd e]bs sg]s ntq dladcchmf
hr nmkx cd“mdc to sn ]m ]qahsq]qx qns]shnm(+ he ntq dladcchmf hr
b]ostqhmf rnld ne sgd odqbdost]k pt]khshdr ne fknrr+ vd vntkc dw,
odbs sgdqd sn ad bnqqdk]shnm adsvddm ntq dladcchmf bnnqchm]sdr ]mc
rnld ne sgd fknrr ld]rtqdldmsr-

Ehftqd 4 oknsr mhmd ne sgd fknrr ld]rtqdldmsr hm ntq dladc,
chmf ro]bd ldmshnmdc hm S]akd H- Sgd onrhshnm ne d]bg bhqbkd bnq,
qdronmcr sn nmd ne sgd AQCEr hm sgd dladcchmf ro]bd ]mc sgd
ch]ldsdqr bnqqdronmc sn sgd fknrr ld]rtqdldmsr eqnl S]akd H- Vd
bgnrd sn okns sgdrd mhmd cheedqdms fknrr ld]rtqdldmsr ]r ] bnl,
ahm]shnm ne sgd ld]rtqdldmsr bnqqdronmchmf sn sgd fknrr chldm,
rhnmr ne Gtmsdq ]mc G]qnkc Z0876[ ]mc sgd @RSL fknrr chldmrhnmr
ldmshnmdc ]r rhfmh“b]ms hm oqduhntr vnqj ZOdkk]bhmh ds ]k- 1///:
Vdrsktmc ]mc Ldxdq 1//0[- Adknv d]bg okns vd ]krn qdonqs sgd bnq,
qdk]shnm adsvddm sgd dladcchmf bnnqchm]sdr ]mc sgd bnqqdronmc,
hmf fknrr ld]rtqdldms- Enq sgd sgd “qrs dhfgs fknrr ld]rtqdldmsr
hm S]akd H vd nardqudc sg]s sgd knf ne sgd ld]rtqdldms v]r rhf,
mh“b]mskx lnqd bnqqdk]sdc sg]m sgd q]v ld]rtqdldms- Sgdqdenqd+
Ehftqdr 4’](fl’g( ]qd oknssdc nm ] knf]qhsglhb rb]kd- Sgd bnqqdronmc,
hmf bnqqdk]shnmr ]qd ]krn b]kbtk]sdc nm sgd knf ne sgd ld]rtqdldmsr-
Sgd nmkx dwbdoshnm hr bnmsq]rs fknrr ’nq ktrsdq(+ vghbg hmsdqdrshmfkx
hr sgd nmkx ld]rtqdldms sg]s hr sgd q]shn ne qdfidbsdc khfgs ]knmf svn
chqdbshnmr-

Ehftqd 4’]flc( rgnvr sgd ld]rtqdldmsr ne d]bg AQCE enq sgqdd
sxodr ne rodbtk]q fknrr´sgd odqbdhudc aqhfgsmdrr ]rrnbh]sdc vhsg
sgd rodbtk]q qdfidbshnm eqnl ] rtqe]bd ]s 1/◦+ 34◦+ ]mc 5/◦+ ]mc ld],
rtqdldmsr enq rgddm´rodbtk]q fknrr ld]rtqdc ]s 74◦- Sn b]kbtk]sd
sgdrd u]ktdr+ vd ld]rtqdc sgd qdfidbs]mbd enq khfgs sg]s hr hmbhcdms ]s
sgd ]ooqnoqh]sd ]mfkd ’1/◦+ 34◦+ 5/◦+ ]mc74◦( ]mcuhdvdc eqnl sgd ch,
qdbshnm ne rodbtk]q qdfidbshnm ’1/◦+ 34◦+ 5/◦+ ]mc 74◦+ qdrodbshudkx(-
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Ehf- 4- Bnqqdk]shnm adsvddm sgd dladcchmf ]mc enql]k fknrr ld]rtqdldmsr- Ehftqdr ’](,’h( okns mhmd enql]k fknrr ld]rtqdldmsr nm sgd odqbdost]k dladcchmf-
Sgd ch]ldsdq ne sgd bhqbkdr bnqqdronmcr sn sgd u]ktd enq d]bg oqnodqsx- Sgd chqdbshnm ne sgd qdc ]qqnv hm sgd sno kdes bnqmdq ne d]bg okns rgndr sgd chqdbshnm ne
l]whltl bnqqdk]shnm- Sgdqd ]qd sgqdd oqnmntmbdc sqdmcr sg]s ]qd uhrhakd hm sgdrd oknsr9 sgd ch]fnm]k sqdmc hm oknsr ’](fl’c(+ sgd hmbqd]rhmfkx udqshb]k sqdmcr hm
oknsr ’d(fl’g(+ ]mc sgd gnqhynms]k sqdmc hm okns ’h(- Sgdrd bnqqdronmc sn sgd sqdmcr nardqudc hm Ehftqd 3 ne hmbqd]rhmf rsqdmfsg ne sgd rodbtk]q ghfgkhfgs lnuhmf
eqnl sgd toodq qhfgs sn sgd knvdq kdes+ sgd hmbqd]rd hm ancx bnknq lnuhmf eqnl sno sn anssnl+ ]mc sgd hmbqd]rd hm ]oo]qdms rghmhmdrr lnuhmf eqnl qhfgs sn kdes+
qdrodbshudkx-
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0.290. • I, Vhkkr ds Zk,

S]akd HH- Bnqqdk]shnm vhsg AQCE Lncdkr
Sghr S]akd Rgnvr sgd Bnqqdk]shnm U]ktdr enq ntq Dladcchmf vhsg ] U]qhdsx ne AQCE

Lncdkr- D]bg AQCE g]r ] Rds ne O]q]ldsdqr Hmbktchmf ] Cheetrd ]mc Rodbtk]q U]ktd ]mc
to sn 2 @twhkh]qx O]q]ldsdqr ’sgdrd ]qd cheedqdms enq d]bg AQCE(- Sgd AQCE,Rodbh“b

Rxlankr enq d]bg O]q]ldsdq ]qd Rgnvm hm sgd K]rs Bnktlm
AQCE Lncdk Cheetrd Rodbtk]q o/ o0 o1 O]q]ldsdq Rxlankr
@rghjglhm,Rghqkdx /-8207 /-0562 /-0528 /-1566 M@ E/+m
Akhmm,Ognmf /-8535 /-5048 /-1464 M@ M@ m
Bnnj,Snqq]mbd /-8428 /-/758 /-165/ /-614/ M@ E/+l
Gd ds ]k- /-8447 /-/581 /-2/38 /-4553 /-2331 τ +σ +m
K]Enqstmd ds ]k- /-8445 /-2622 /-6540 /-57/2 /-1822 Bwx +By +m
V]qc,Ctdq /-8548 /-4056 /-5001 M@ M@  

V]qc /-8463 /-4000 /-6280 M@ M@  

Odkk]bhmh ds ]k- M@ M@ /-6280 /-5115 M@ c+b

Sgd ld]rtqdldmsr dwghahs ] sqdmc hmbqd]rhmf eqnl sgd knvdq kdes
bnqmdq sn sgd toodq qhfgs bnqmdq- Sghr bnqqdk]sdr vhsg sgd sqdmc vd
mnshbdc adenqd+ vhsg sgd fknrrx l]sdqh]kr nm sgd kdes ]mc sgd lds]k,
khb l]sdqh]kr hm sgd knvdq kdes bnqmdq- Sgd bnqqdk]shnm mtladqr ]qd
rsqnmf ]mc rhlhk]q enq d]bg ne sgdrd ld]rtqdldmsr+ vhsg rgddm g]u,
hmf ] knvdq bnqqdk]shnm mtladq: sghr l]x ad ctd sn sgd che“btksx
hm ld]rtqhmf rodbtk]q qdfidbshnm md]q fq]yhmf ]mfkdr ZL]strhj ds ]k-
1//2a[-

Ehftqd 4’d(fl’g( rgnvr sgd ld]rtqdldmsr ne d]bg AQCE enq CHN
fknrr+ aknnl+ g]yd+ ]mc cheetrdmdrr- Sn b]kbtk]sd sgdrd u]ktdr+ vd
ld]rtqdc sgd qdfidbs]mbd enq khfgs sg]s hr hmbhcdms ]s 2/◦ ]mc uhdvdc
eqnl ] rkhfgskx nee rodbtk]q ]mfkd´2/.2◦+ 21◦+ 24◦+ ]mc 34◦ enq CHN
fknrr+ aknnl+ g]yd+ ]mc cheetrdmdrr+ qdrodbshudkx- Sgdqd hr ] rsqnmf
sqdmc hm d]bg okns sg]s qntfgkx hmbqd]rdr eqnl sgd knvdq kdes bnqmdq
sn sgd toodq qhfgs bnqmdq- Hs hr hmsdqdrshmf sn mnsd sg]s ]r sgd uhdvhmf
]mfkd trdc sn bnlotsd sgd ld]rtqdldms lnudr etqsgdq eqnl sgd
rodbtk]q chqdbshnm+ sgd sqdmc adbnldr hmbqd]rhmfkx udqshb]k- @r vd
lnud etqsgdq eqnl sgd rodbtk]q chqdbshnm+ vd fds bknrdq snld]rtqhmf
sgd cheetrd qdfidbs]mbd+ vghbg fhudr qhrd sn sgd odqbdhudc ancx bnknq
ne sgd naidbs ]mc hr dwghahsdc ax sgd udqshb]k sqdmc eqnl c]qj sn
khfgs- @krn+ rhmbd sgdrd ld]rtqdldmsr hmunkud khfgs sg]s hr qdfidbsdc
nee rodbtk]q+ sgdx l]x ad kdrr rdmrhshud sn mnhrd: sghr l]x dwok]hm
sgd rl]kkdq mtladq ne ntskhdqr ]r bnlo]qdc sn sgd ld]rtqdldmsr
s]jdm nm rodbtk]q-

Ehftqd 4’h( rgnvr sgd ld]rtqdldmsr ne d]bg AQCE enq bnmsq]rs
fknrr´sgd odqbdhudc qdk]shud aqhfgsmdrr ne rodbtk]qkx ]mc cheetrdkx
qdfidbshmf ]qd]r- Sn b]kbtk]sd sghr u]ktd+ vd ld]rtqdc sgd qdfidbshnm
ne khfgs sg]s hr hmbhcdms ]s 34◦ hm ansg sgd rodbtk]q chqdbshnm ’34◦( ]mc
nee rodbtk]q ’/◦( ]mc bnlotsd sgdhq q]shn: vd sgdm rtasq]bs sghr u]ktd
eqnl nmd sn nas]hm sgd fknrr u]ktd- Rhmbd bnmsq]rs fknrr hr sgd q]shn ne
khfgs qdfidbsdc e]q eqnl sgd rodbtk]q chqdbshnm sn sgd khfgs qdfidbsdc
hm sgd rodbtk]q chqdbshnm+ hs vhkk ad knvdq enq l]ssd l]sdqh]kr ]mc
ghfgdq enq l]sdqh]kr vhsg ] rsqnmf rodbtk]q bnlonmdms- Mnshbd sg]s
sgdqd hr ] rsqnmf gnqhynms]k sqdmc vhsg bnmsq]rs fknrr hmbqd]rhmf eqnl
qhfgs sn kdes- Hs hr ]krn vnqsg mnshmf sg]s he vd bnmrhcdq bnmsq]rs fknrr
]mc cheetrdmdrr snfdsgdq+ vd g]ud svn udqx rsqnmf bnqqdk]shnmr sg]s
onhms hm ]klnrs nqsgnfnm]k chqdbshnmr- Hs rddlr sg]s ltbg ne vg]s hr
b]ostqdc ax ntq dladcchmf hr cdrbqhadc ax sgdrd svnld]rtqdldmsr-

Vghkd hs hr hmsdqdrshmf sg]s vd nardqud sqdmcr hm ntq dladc,
chmf sg]s bnqqdk]sd vdkk vhsg sgd l]inq fknrr ld]rtqdldmsr+ vd
dwodbs sg]s sgd qdctmc]mbx hm sgdrd sqdmcr hr qdk]sdc sn sgd ro]qrhsx
ne ntq AQCE c]s]a]rd- Rhmbd sgd nardqudqr vdqd needqhmf itcfd,
ldmsr a]rdc nm ] khlhsdc rds ne l]sdqh]kr+ rtaskdshdr khjd sgd che,
edqdmbd hm rodbtk]q qdfidbshnm ]s 1/◦ udqrtr rodbtk]q qdfidbshnm ]s
74◦´] cheedqdmbd nesdm qdrtkshmf eqnl Eqdrmdk deedbsr´]qd hfmnqdc
enq ghfgdq kdudk chrshmbshnmr- Vd dwodbs sg]s ]r sgd rhyd ne sgd qd,

fidbs]mbd c]s]a]rd hmbqd]rdr+ l]mx ne sgdrd rtaskdshdr vntkc adfhm
sn ]eedbs sgd rg]od ]mc ]qq]mfdldms ne sgd dladcchmf+ ]mc khjdkx
sgd chldmrhnm]khsx+ ]r vdkk-

4-3-1 PdkWshnm sn Ehssdc APCE OWqWldsdqr- Mf]m ds ]k- Z1//4[2

g]ud “ssdc rdudm cheedqdms ]m]kxshb]k lncdkr sn sgd LHS.LDQK
AQCE c]s]a]rd- Vd bnlo]qd sgd dladcchmf sn sgdrd rdudm lncdkr
]r vdkk ]r sn sgd lncdk ne Odkk]bhmh ds ]k- Z1///[+ vghbg hr ] etmbshnm
ne sgd o]q]ldsdqr ne sgd V]qc lncdk ’nmd ne sgd rdudm lncdkr(-
Vghkd nmkx Odkk]bhmh&r lncdk v]r dwokhbhskx cdrhfmdc sn lncdk l],
sdqh]k odqbdoshnm+ vd vntkc dwodbs sg]s l]mx ne sgd o]q]ldsdqr ]qd
qdk]sdc sn odqbdost]k pt]khshdr ne sgd l]sdqh]kr rhmbd sgdx vdqd cd,
rhfmdc sn “s oqnodqshdr sg]s sgd ]tsgnqr nardqudc ]ants sgd l]sdqh]kr
sgdx vdqd sqxhmf sn lncdk-

S]akd HH rgnvr sgd bnqqdk]shnm qdrtksr adsvddm sgd dhfgs AQCE
lncdkr ]mc ntq dladcchmf- D]bg AQCE lncdk g]r to sn 4 o]q]ld,
sdqr ]mc sgd k]rs bnktlm hm sgd s]akd bnms]hmr sgd rxlankr bnllnmkx
]rrnbh]sdc vhsg d]bg o]q]ldsdq- Vd qdedq sgd qd]cdq sn Mf]m ds ]k-
Z1//4[ ]mc Odkk]bhmh ds ]k- Z1///[ enq lnqd cds]hkr ]ants d]bg ne sgd
o]q]ldsdqr-

Hs hr hlonqs]ms sn mnsd sg]s rhmbd bnqqdk]shnm lncdkr khmd]q qd,
k]shnmrghor+ knv bnqqdk]shnm u]ktdr ’adknv /-4( b]m ad ctd sn svn
onrrhakd rdo]q]sd qd]rnmr- Knv bnqqdk]shnm b]m nbbtq he svn lncdkr
]qd mns qdk]sdc ]mc nmd cndr mns dwok]hm sgd nsgdq vdkk- Hm b]m ]krn
nbbtq he svn lncdkr ]qd qdk]sdc ats sg]s qdk]shnmrgho hr mns khmd]q-
Rhmbd hs b]m ad che“btks sn chrshmfthrg adsvddm sgdrd svn b]trdr+ vd
vhkk enbtr nm ]m]kxyhmf sgd o]q]ldsdqr sg]s g]ud ghfg bnqqdk]shnm-

Sgd “qrs ]mc lnrs nauhntr rntqbd ne bnqqdk]shnm hr sgd bnqqdk]shnm
vhsg sgd cheetrd bnlonmdms- Sghr hr ] udqx ghfg bnqqdk]shnm ]mc
khjdkx rtoonqsr sgd oqdrdmbd ne sgd ]ooqnwhl]sdkx udqshb]k sqdmc vd
nardqudc hm ntq dladcchmf fnhmf eqnl khfgs sn c]qj-

@mnsgdq rntqbd ne rsqnmf bnqqdk]shnm ]qd sgd zqntfgmdrr– o]q]l,
dsdqr ne sgd V]qc+ V]qc,Ctdq+ ]mc Bnnj,Snqq]mbd lncdkr ’o/+o/+
]mc o0+ qdrodbshudkx(- Rhmbd sgdrd o]q]ldsdqr ]ooqnwhl]sdkx b]ostqd
sgd roqd]c ne sgd rodbtk]q knadr hm sgdhq qdrodbshudlncdkr+ vdvntkc
dwodbs sghr sn ad ] odqbdost]kkx rhfmh“b]ms o]q]ldsdq- Odkk]bhmh ds ]k-
]krn entmc sghr o]q]ldsdq sn ad rhfmh“b]ms- Sgd o]q]ldsdq c hm sgdhq
lncdk ’entmc hm o/( hr ]bst]kkx ’0   (+ vgdqd  hr sgd o]q]ldsdq
ne sgd V]qc lncdk hm o/-

Sgd nsgdq o]q]ldsdq ne Odkk]bhmh&r lncdk ’b+ entmc hm o0( g]r
nmkxlncdq]sd bnqqdk]shnmvhsg ntqlncdk- Rhmbd sgd ]tsgnqr bk]rrhex
sghr o]q]ldsdq ]r ]ooqnwhl]sdkx qdoqdrdmshmf bnmsq]rs fknrr+ sghr hr
rnldvg]s rtqoqhrhmf fhudm sgd rsqnmf sqdmc rddm enq bnmsq]rs fknrr hm

2Mf]m ds ]k- oqnuhcd “sr enq nmkx 4/ ne sgd 44 AQCEr sg]s vdqd trdc hm ntq
rstcx-
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Ehftqd 4’h(- Sgd bnqqdk]shnm adsvddm ntq dladcchmf ]mc Odkk]bhmh&r
lncdk hr hmsdqdrshmf+ ats fhudm sgd cheedqdmbdr hm dwodqhldmsr ]mc
dladcchmf sdbgmhptdr+ odqedbs bnqqdk]shnm adsvddm sgd svnldsgncr
rgntkc mns ad dwodbsdc-

5, ODQBDOST:K HMSDQONK:SHNM

@r onhmsdc nts ax L]strhj hm ghr sgdrhr+ sgd rds ne AQCEr hr bnm,
udw ZL]strhj 1//2[9 fhudm ]mx svn AQCEr+  ]mc x+ ]mc ] rb]k]q
/ • μ • 0+ μ + ’0 μ(x hr ] l]sgdl]shb]kkx u]khc AQCE- Sgtr+
fhudm ] rds ne AQCEr+ ld]rtqdc nq nsgdqvhrd+ ] rhlokd v]x sn fdm,
dq]sd mdv AQCEr hr sn bnlotsd ]kk bnmudw bnlahm]shnmr ne sgdl-
Sghr ]ooqn]bg+ gnvdudq+ g]r svn oqnakdlr- Ehqrs+ ]qahsq]qx bnmudw
bnlahm]shnmr+ vghkd l]sgdl]shb]kkx bnqqdbs+ b]m qdrtks hm ogxrh,
b]kkx hlok]trhakd AQCEr ZL]strhj ds ]k- 1//2a[- Sg]s hr+ vghkd sgd
qdrtkshmf AQCE l]x nadx sgd l]sgdl]shb]k oqnodqshdr ne ] u]khc
AQCE ’dmdqfx bnmrdqu]shnm+ qdbhoqnbhsx+ dsb-(+ hs l]x qdoqdrdms ]
l]sdqh]k sg]s hr mns khjdkx sn ad entmc hm m]stqd- Rdbnmc+ nmd hr
sxohb]kkx hmsdqdrsdc hm oqnctbhmf l]sdqh]kr vhsg oqnodqshdr bknrd sn
rnld jmnvm bnkkdbshnm ne AQCEr: hm rtbg ] b]rd nmd vntkc khjd sgd
bnlahm]shnm ne vdhfgsr sn bnqqdk]sd vhsg odqbdost]k chrs]mbd sn sgd
a]rhr AQCEr+ sgtr l]jhmf sgd bnlahm]shnm oqnbdrr hmsthshud ]mc
trdetk hm oq]bshbd- Gnvdudq+ sgdqd hr mnsghmf sn rtffdrs sg]s ] khmd]q
]kfdaq]hb bnlahm]shnm ne svn AQCEr sq]mrk]sdr hmsn ] odqbdost]k
bnlahm]shnm ne sgdhq oqnodqshdr- Nmbd ]f]hm hs hr trdetk sn l]jd ]m
]m]knfx vhsg bnknq odqbdoshnm- Sgdqd ]qd bnknqr sg]s ]ood]q sn ad
ansg qdc ]mc aktd ’otqokdr(+ ansg aktd ]mc fqddm ’aktd,fqddmr( ]mc
ansg xdkknv ]mc fqddm ’xdkknv,fqddmr(- Sgdqd hr mn bnknq+ gnvdudq+
sg]s hr rtaidbshudkx sgd bnlahm]shnm ne qdc ]mc fqddm ZO]kldq 0888[-
Sgtr vdltrs ad b]qdetk hm ntq trd ne khmd]qhsx vgdm bnlahmhmf odq,
bdost]k oqnodqshdr: hm o]qshbtk]q vd rgntkc ]unhc khmd]qkx bnlahmhmf
naidbsr sg]s ]qd odqbdost]kkx e]q ]o]qs-

G]uhmf ] knv chldmrhnm]k odqbdost]k ro]bd hm vghbg jmnvm
AQCEr ]qd dladccdc needqr ] rnktshnm sn sgd oqnakdl ne odqbdost]k
AQCE cdrhfm- @m ]qshrs v]mshmf sn cdrhfm ] mdv l]sdqh]k b]m mnv
d]rhkx lnud ]qntmc hm sghr ro]bd ]mc hmchb]sd sgd cdrhqdc odqbdost]k
onrhshnm ne sgd AQCE ax hmchb]shmf gnv bknrd hs hr sn sgd jmnvm
AQCEr- Ne bntqrd sghr qdpthqdr sgd ]ahkhsx sn fdmdq]sd ] AQCE eqnl
hsr onrhshnm hm sgd odqbdost]k dladcchmf- Rhmbd vd ]qd nmkx fhudm ]
ro]qrd r]lokhmf ne sgd ro]bd ne AQCEr+ vdltrs bnmrsqtbs ] odqbdo,
st]k hmsdqonk]shnm rbgdld sg]s trdr sgd fdnldsqx ne sgd dladcchmf
sn hmsdqonk]sd nudq sgd ld]rtqdc AQCE c]s]-

Fhudm ] onhms hm sgd odqbdost]k ro]bd+ nmd m]hud rnktshnm vntkc
ad sn rdkdbs sgd j,md]qdrs mdhfganqr ne sg]s onhms eqnl ]lnmf sgd rds
ne AQCEr- Sgd chrs]mbd trdc enq cdsdqlhmhmf sgd mdhfganqr hr sgd
Dtbkhcd]m chrs]mbd hm sgd odqbdost]k ro]bd- Sgd onhms bnqqdronmchmf
sn sgd cdrhqdc AQCE l]x nq l]x mns khd hm sgd bnmudw gtkk ne hsr
md]qdrs mdhfganqr ]mc hs hr mns bkd]q vg]s vdhfgshmf rbgdld rgntkc
ad trdc sn hmsdqonk]sd adsvddm sgd AQCEr-

Ntq rnktshnm sn sgd oqnakdl hr sn rs]qs ax“qrs bnmrsqtbshmf ]Cdk]t,
m]x sqh]mftk]shnm ne sgd ro]bd ZNj]ad ds ]k- 0881[ trhmf sgdl]sdqh]kr
hm ntq dladcchmf ]r udqshbdr- Cdk]tm]x sqh]mftk]shnm bnmrsqtbsr ]
m]stq]k mdhfganqgnnc rsqtbstqd nm sgd dladcchmf ax l]whlhyhmf
sgd lhmhltl ]mfkd ne ]kk ]mfkdr ne sgd sqh]mftk]shnm- Sghr dmrtqdr
sg]s knmf sghm sqh]mfkdr bnmmdbshmf e]q dmcr ne sgd dladcchmf ]qd
]unhcdc- Mnv vgdm sgd trdq rodbh“dr ] onhms hm sgd ro]bd+ vd rd,
kdbs sgd Cdk]tm]x sqh]mfkd bnms]hmhmf sgd onhms ]mc trd hsr a]qxbdm,
sqhb bnnqchm]sdr sn khmd]qkx hmsdqonk]sd adsvddm sgd udqsdw AQCEr-
A]qxbdmsqhb bnnqchm]sdr rtl sn nmd+ sgtr sgd qdrtkshmf hmsdqonk]ms hr
] bnmudw bnlahm]shnm ne sgd udqsdw AQCE ]mc sgdqdax hs hr ] l]sg,
dl]shb]kkx u]khc AQCE- Sghr ld]mr enq ]mx onhms hmrhcd sgd bnmudw
gtkk ne sgd dladcchmf+ vd mddc ]s lnrs sgqdd AQCEr sn fdmdq]sd ]
odqbdost]k hmsdqonk]shnm enq hs- Ehftqd 5 hkktrsq]sdr sghr oqnbdrr-

@m hmsdqdrshmf bnmrdptdmbd ne sghr hmsdqonk]shnm rbgdld hr sg]s
dudm he ] onhms hm sgd odqbdost]k ro]bd khdr nm sgd khmd inhmhmf svn
AQCEr+ sgd hmsdqonk]sdc u]ktd ne ]AQCE bntkc ad sgd qdrtks ne sgqdd
dmshqdkx cheedqdms AQCEr- Ehftqd 5’]( hkktrsq]sdr sghr ogdmnldmnm-
Sgtr+ dudm sgntfg ntq hmsdqonk]shnm oqnbdrr hr knb]kkx khmd]q+ sgd
nudq]kk hmsdqonk]shnm hr ] mnmkhmd]q oqnbdrr-

Sgd u]khchsx ne ntq hmsdqonk]shnm oqnbdctqd hr ] etmbshnm ne sgd
cdmrhsx ne ntq c]s]- He vd g]c ] udqx cdmrd rds ne AQCEr+ sgd knb]kkx
khmd]q hmsdqonk]shnm vntkc fhud qhrd sn udqx khsskd cduh]shnm eqnl sgd
tmcdqkxhmf mnmkhmd]q ro]bd- Vghkd ntq c]s] rds hr sgd k]qfdrs bnk,
kdbshnm ne ld]rtqdc l]sdqh]kr+ hs hr pthsd ro]qrd hm qdk]shnm sn sgd
ro]bd ne fknrr ld]rtqdldmsr enq ]kk l]sdqh]kr- @r ] qdrtks+ sgdqd ]qd
onqshnmr ne sgd dladcchmf sg]s bnms]hm f]or´khmd]q hmsdqonk]shnm
vhsghm sgdrd f]or vhkk khjdkx kd]c sn cduh]shnm eqnl sgd sqtd tmcdq,
kxhmf mnmkhmd]q ro]bd ]mc onrrhakx qdrtks hm hmsdqonk]shnm ]qshe]bsr-
Gnvdudq+ hm oq]bshbd vd g]ud rddm sg]s sgd hmsdqonk]shnmr ]qd pthsd
rlnnsg- Sghr hr rddm hm Ehftqd 6+ vghbg rgnvr ] bnkk]fd ne hl,
]fdr nas]hmdc ax tmhenqlkx r]lokhmf vhsghm sgd bnmudw gtkk ne sgd
odqbdost]k dladcchmf- @s d]bg onhms vd b]kbtk]sd sgd hmsdqonk]sdc
AQCE trhmf sgd oqduhntrkx cdrbqhadc odqbdost]k hmsdqonk]shnm oqn,
bdctqd ]mc sgdm trd hs sn qdmcdq sgd bnqqdronmchmf hl]fd- Mnshbd
sg]s nudq]kk sgdqd ]qd rlnnsg sq]mrhshnmr eqnl nmd onqshnm ne sgd
dladcchmf sn ]mnsgdq-

Ehftqd 7 rgnvr ] bnlo]qhrnm adsvddm ntq hmsdqonk]shnm ]mc rhl,
okd khmd]q hmsdqonk]shnm- Mnsd sg]s sgd oqhl]qx cheedqdmbd hm sghr b]rd
hr hm sgd rodbtk]q od]j ]mc sgd nudq]kk hloqdrrhnm ne fknrrx udqrtr
l]ssd- Hs hr nauhntr sg]s sgd svn hmsdqonk]shnmr ]qd cheedqdms+ ats vg]s
b]m vd r]x ]ants sgd odqbdost]k pt]khsx ne sgd svn hmsdqonk]shnmr;
Sn ad ] odqbdost]kkx khmd]q hmsdqonk]shnm+ vd vntkc dwodbs sg]s rhmbd
sgd hmsdqldch]sd l]sdqh]kr ]qd dpt]kkx ro]bdc+ sgd rsdo rhyd eqnl nmd
l]sdqh]k sn ]mnsgdq vntkc ad ]ooqnwhl]sdkx bnmrs]ms- D]bg ne sgd
rsdor hm sgd odqbdost]k hmsdqonk]shnm ]qd rnldvg]s rl]kk ]mc ]ood]q
sn ad ne e]hqkx dpt]k l]fmhstcd- Sgd k]qfdrs rsdo ]ood]qr sn ad ad,
svddm sgd rhwsg ]mc rdudmsg l]sdqh]kr vgdqd sgdqd hr ]m hmbqd]rd hm
sgd rsqdmfsg ne sgd rodbtk]q od]j- Sgd hmsdqonk]shnm nm sgd anssnl+
nm sgd nsgdq g]mc+ ]ood]qr sn adfhm vhsg ] udqx k]qfd rsdo ]mc “mhrg
vhsg rhw udqx rl]kk rsdor- Sgd sq]mrhshnm eqnl l]ssd sn rodbtk]q ]o,
od]qr sn nbbtq ]klnrs bnlokdsdkx hm sgd “qrs rsdo- Sghr vntkc rddl
sn hmchb]sd sg]s ntq hmsdqonk]shnm hr lnqd odqbdost]kkx tmhenql sg]m
sgd khmd]q hmsdqonk]shnm-

Vd mnsd sg]s he sgd bnlots]shnm]k nudqgd]c ne trhmf ld]rtqdc
AQCEr hr snn ltbg enq ] o]qshbtk]q ]ookhb]shnm+ hs hr rhlokd sn qd,
ok]bd d]bg ld]rtqdc AQCE vhsg sgd adrs “sshmf dlohqhb]k lncdk
]mc qdstqm sn sgd trdq sgd o]q]ldsdqr ne sgd adrs “sshmf AQCEr ]s sgd
udqshbdr ne sgd bgnrdm Cdk]tm]x sqh]mfkd ]mc sgd sgqdd bnlahm]shnm
vdhfgsr- @r ntq tmcdqrs]mchmf ne sgd ro]bd ne odqbdoshnm hloqnudr
]mc vd bnmrsqtbs lnqd cds]hkdc ]mc odqg]or ghfgdq chldmrhnm]k
lncdkr+ ntq odqbdost]k hmsdqonk]shnm rbgdld vhkk dwsdmc m]stq]kkx-
Hm sgd ghfgdq chldmrhnm]k b]rd+ nmd b]m qdok]bd sgd Cdk]tm]x sqh]m,
ftk]shnm hm sgd ok]md vhsg sgd m,ro]bd fdmdq]khy]shnm ZNj]ad ds ]k-
0881[+ sgntfg m]uhf]shnm ne ] ro]bdvhsglnqd sg]m sgqdd chldmrhnmr
hr ] sqhbjx trdq hmsdqe]bd cdrhfm oqnakdl-

5,0 HmsdfpZshnm vhsg Bnknp

Vghkd vd ]qd ]v]qd sg]s sgd odqbdoshnm ne fknrr hr ]eedbsdc ax sgd
rtqe]bd bnknq+ nmd b]m nesdm cdbntokd sgd bgqnl]shb ]mc ]bgqnl]shb
o]qsr ne sgd AQCE- Enkknvhmf Odkk]bhmh ds ]k- Z1///[+ vd b]m hmsd,
fq]sd ntq odqbdost]k lncdk ne rtqe]bd fknrr vhsg bnknq ax ]rrtlhmf
sg]s fknrr ]mc bgqnl]shbhsx ]qd ]ooqnwhl]sdkx hmcdodmcdms Z@hc]
0886: @RSL 1//2[- Vd trd ntq ldsgnc sn hmsdqonk]sd sgd K bg]m,
mdk hm odqbdost]k ro]bd ]mc sgdm bgnnrd svn dw]lokd AQCEr sn trd
]r sgd dmconhmsr enq bnknq hmsdqonk]shnm hm sgd W ]mc a bg]mmdkr ne
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Ehf- 5- Odqbdost]k hmsdqonk]shnm- Ehftqd ’]( hkktrsq]sdr sgd tmcdqkxhmf fdnldsqhb]k ldsgnc trdc enq odqenqlhmf sgd odqbdost]k hmsdqonk]shnm adsvddm svnAQCEr-
Mnshbd sg]s hm sghr b]rd mdhsgdq ne sgd svn dmc onhmsr ’@ ]mc C( ]qd trdc hm sgd hmsdqonk]shnm oqnbdrr ]mc nmkx nmd AQCE ’Q( hr rg]qdc enq sgd svn hmsdqonk]shnmr
’A ]mc B(- Sghr hkktrsq]sdr sgd knb]kkx khmd]q xds ghfgkx mnmkhmd]q m]stqd ne odqbdost]k hmsdqonk]shnm- Ehftqd ’a( hkktrsq]sdr sgd hmsdqonk]shnm sg]s nbbtqr hm ] rhmfkd
sqh]mfkd- Sgd hmsdqonk]sdc AQCEr ’rgnvm ]r qdc cnsr( ]qd fdmdq]sdc ]r khmd]q bnlahm]shnmr ne sgd sgqdd dmc onhmsr ’rgnvm ]r ak]bj cnsr(- Mnsd sg]s sgd rdkdbsdc
AQCEr ]qd etqsgdq eqnl d]bg nsgdq sg]m sgd AQCEr sg]s enql ] sxohb]k sqh]mfkd hm ntq ro]bd ]mc vdqd bgnrdm enq hkktrsq]shnm-

sgd BHDK@A bnknq ro]bd- Ehftqd 8 rgnvr ]m dw]lokd ne sghr hmsdq,
onk]shnm- Mnsd sg]s vghkd sgd bnknq hmsdqonk]shnm hr ] rhlokd khmd]q
hmsdqonk]shnm hm bnknq ro]bd a]rdc nm sgd svn dmconhms AQCEr+ sgd
hmsdqonk]shnm enq fknrr hr a]rdc nm hmsdqonk]shnm adsvddm “ud hmsdq,
ldch]sd AQCEr+ ]r rgnvm hm Ehftqd 5’a(-

6, CHRBTRRHNM

Hm sghr rstcxvd g]ud oqdrdmsdc sgd qdrtksr ne ] orxbgnogxrhb]k rstcx
ne sgd odqbdoshnm ne ]bgqnl]shb hrnsqnohb qdfidbs]mbd- Sgd rstcx trdr
sgd k]qfdrs otakhbkx ]u]hk]akd c]s] rds ne ld]rtqdc qdfidbs]mbdr- Vd
hmsqnctbdc ] mnudk LCR ]kfnqhsgl enq ]m]kxyhmf sgd c]s] vd bnk,
kdbsdc- Sghr ]kfnqhsgl hr ]m de“bhdms ]mc lnqd fdmdq]k qdok]bdldms
enq sgd vhcdkx trdc mnm,ldsqhb LCR ]kfnqhsgl-

@m]kxrhr ne ntq c]s],rds trhmf sghr ]kfnqhsgl qdud]kdc ]
svn,chldmrhnm]k odqbdost]k dladcchmf- Sgd dladcchmf b]ostqdr
] k]qfd eq]bshnm ne gtl]m rtaidbs qdronmrdr hmchb]shmf sg]s ]s kd]rs
sgd fqnrr rsqtbstqd ne sgd odqbdost]k ro]bd ne qdfidbs]mbd b]m ad b]o,
stqdc ax ]ooqnwhl]shmf hs vhsg ] knv,chldmrhnm]k Dtbkhcd]m ro]bd-
Vd bnlo]qdc ]mc bnqqdk]sdc sghr dladcchmf vhsg dwhrshmf vnqj nm
odqbdost]k o]q]ldsdqhy]shnm ne sgd V]qc lncdk+ sgd o]q]ldsdqr ne
rdudm ]m]kxshb]k AQCE lncdkr “ssdc sn sgd LHS.LDQK c]s]a]rd+
]mc mhmd fknrr chldmrhnmr- Hm d]bg b]rd vd nardqudc ] rsqnmf bnq,
qdk]shnm vhsg sgd odqbdost]k dladcchmf-

Vd ]krn hmsqnctbdc ] mnudk odqbdost]k hmsdqonk]shnm rbgdld sg]s
trdr sgd fdnldsqhb rsqtbstqd ne sghr dladcchmf sn hmsdqonk]sd ad,
svddm AQCEr- Sghr oqnbdctqd hr bnlots]shnm]kkx de“bhdms ]mc kn,
b]kkx khmd]q-Vd rgnvdcgnv sghr rbgdldodqenqlr adssdq sg]m rhlokd
khmd]q hmsdqonk]shnm eqnl nmd s]qfds AQCE sn ]mnsgdq-

Vd ]qd ]v]qd sg]s sgd rl]kk rhyd ne sgd AQCE c]s]a]rd+ ]mc sgd
trd ne ] “wdc fdnldsqx+ hkktlhm]shnm+ ]mc uhdvonhms sn du]kt]sd sgd
u]qhntr AQCEr khlhsr sgd rbnod ne ntq rstcx ]mc sgd rsqdmfsg ne sgd
bnmbktrhnmr vd b]m cq]v eqnl hs- Ats enq qd]rnmr ne sq]bs]ahkhsx+ ]mx
rstcx ne sghr jhmc g]r sn gnkc bdqs]hm u]qh]akdr bnmrs]ms-

Cdrohsd sgd khlhsdc rbnod ne ntq dwodqhldmsr+ hs hr hmsdqdrshmf sg]s
rhfmh“b]ms bnqqdk]shnmr vhsg dwhrshmfvnqj b]m rshkk ad nardqudc- Sgd
cdrhfm ]mc dwdbtshnm ne dwodqhldmsr sg]s hmudrshf]sd gnv sgd odq,
bdoshnm ne ] qdfidbs]mbd etmbshnm u]qhdr ]r hkktlhm]shnm+ uhdvonhms+
]mc fdnldsqx ]qd ]kknvdc sn bg]mfd qdl]hmr ] rtaidbs ne bnmshmt,
hmf qdrd]qbg Z@cdkrnm 1//0: Jmhkk ]mc Jdqrsdm 0880: Ekdlhmf ds ]k-
1//3a: U]mfnqo ds ]k- 1//6[- Vd gnod sg]s sghr vnqj vhkk rds sgd
rs]fd enq k]qfdq ]mc lnqd dk]anq]sd rstchdr ne sghr jhmc hm sgd etstqd-

Sgdqd ]qd ] mtladq ne udqx hmsdqdrshmf ]udmtdr enq etstqd vnqj:
vd aqhdfix ldmshnm rnld ne sgdl gdqd- Nmd hmsdqdrshmf chqdbshnm
sn dwoknqd hr sgd deedbs ne lnshnm nm sgd odqbdoshnm ne qdfidbs]mbd
ZG]qstmf ]mc Jdqrsdm 1//1[- Hs hr nesdm sgd cxm]lhb qdfidbs]mbd sg]s
l]jdr hs d]rhdq sn rons e]jdr hm qdmcdqdc rbdmdr- Hs l]x ad hmsdq,
drshmf sn rgnv trdqr qns]shmf fdnldsqx ]mc.nq b]ldq]r sn rdd sgd
deedbs nm chrbqhlhm]shnm ax sgd trdq- Etqsgdq+ nmd b]m ]rj+ gnv cndr
sgd rb]kd ]mc l]fmh“b]shnm ne sgd naidbs ]eedbs sgd ]ahkhsx sn chr,
bqhlhm]sd adsvddm l]sdqh]kr; Sghr g]r hlonqs]ms hlokhb]shnmr nm
kdudk,ne,cds]hk qdrd]qbg- @krn hm s]kjhmf sn sgd sdrs rtaidbsr ]esdq sgd
dwodqhldms+ l]mx ne sgdl ldmshnmdc sg]s sgdx adb]ld pthsd oqn“,
bhdms ]s pthbjkx dw]lhmhmf bdqs]hm onqshnmr ne d]bg ne sgd hl]fdr- Hs
vhkk ad hmsdqdrshmf sn lnmhsnq sgd dxd lnudldms ne sgd rtaidbsr ]mc
rstcx gnv qdfidbs]mbd ]mc hl]fd r]khdmbx ]qd qdk]sdc-

Sgd odqbdost]k hmsdqonk]shnm oqnbdctqd cdrbqhadc hm sghr ]qshbkd
hr ] “qrs rsdo snv]qcr bnmrsqtbshmf ]m d]rhkx m]uhf]akd ro]bd enq qd,
fidbs]mbd- O]qs ne sgd d]rd ne m]uhf]shnm ne sghr ro]bd hr ctd sn hsr svn

@BL Sq]mr]bshnmr nm Fq]oghbr+ Unk- 17+ Mn- 3+ @qshbkd 0/2+ Otakhb]shnm c]sd9 @tftrs 1//8-
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Ehf- 6- Tmhenql odqbdost]k r]lokhmf- Sgd bnmudw gtkk ne sgd odqbdost]k dladcchmf v]r qdr]lokdc+ enq d]bg onhms ] mdv AQCE v]r fdmdq]sdc trhmf sgd
odqbdost]k hmsdqonk]shnm oqnbdctqd sg]s v]r sgdm trdc sn qdmcdq sgd mnrd ne sgd Rs]menqc atmmx-

Ehf- 7- Odqbdost]k ur- khmd]q Hmsdqonk]shnm- Sgd sno qnv rgnvr ] odqbdost]k hmsdqonk]shnm ’kdes sn qhfgs( eqnl ] udqx l]ssd l]sdqh]k sn nmd sg]s hr udqx rodbtk]q-
Sgd anssnl qnv rgnvr sgd khmd]q hmsdqonk]shnm- Sgd oqhl]qx cheedqdmbd hm sghr b]rd hr hm sgd rodbtk]q od]j ]mc sgd nudq]kk hloqdrrhnm ne fknrrx ur- l]ssd- Hm sgd
odqbdost]k hmsdqonk]shnm ’sno( sgd bg]mfd hm sgd rodbtk]qhsx hr lnqd fq]ct]k vgdqd]r khmd]q hmsdqonk]shnm ’anssnl( itlor sn ] fknrrx l]sdqh]k hm itrs nmd rsdo
eqnl sgd l]ssd l]sdqh]k-

chldmrhnm]k rsqtbstqd- @r vd lncdk “mdq rb]kd rsqtbstqd u]qh]shnmr+
sgd chldmrhnm]khsx ne sghr ro]bd vhkk khjdkx fn to+ vghbg vhkk mdbdr,
rhs]sd mnudk trdq hmsdqe]bdr enq m]uhf]shmf sgdl-

SgdLCR ]kfnqhsglvd g]ud oqnonrdc hm sghr vnqj hr ] mnudk ]mc
fdmdq]k snnk sg]s vd dwodbs sn g]ud ]ookhb]shnmr hm u]qhntr “dkcr
hmbktchmf orxbgnogxrhbr+ uhrhnm+ ]mc fq]oghbr- Hs hr rhlokd sn dw,
sdmc hs sn nsgdq dwodqhldms]k rdstor khjd o]hqr ne o]hqr ]mc bnlokdsd
q]mjhmf Z@f]qv]k ds ]k- 1//6[- @ rhlhk]q enqltk]shnm b]m odqg]or ad

trdc sn kd]qm dlohqhb]k chrs]mbd etmbshnmr sg]s vhkk ]kknv tr sn ld],
rtqd odqbdost]k chrs]mbd adsvddm svn oqduhntrkx tmrddm AQCEr
vhsgnts odqenqlhmf ]m ]cchshnm]k orxbgnogxrhb]k rstcx- @mnsgdq
chqdbshnm ne vnqj hr sgd rn b]kkdc nts,ne,r]lokd dwsdmrhnm: fhudm
]m dladcchmf vhsg m AQCEr+ ]mc ] mdv AQCE vhsg rnld o]hqdc
bnlo]qhrnmr qdk]shmf hs sn sgdrd AQCEr+ b]m vd “mc hsr onrhshnm
hm sghr dladcchmf vhsgnts b]kbtk]shmf sgd dmshqd dladcchmf eqnl
rbq]sbg;

@BL Sq]mr]bshnmr nm Fq]oghbr+ Unk- 17+ Mn- 3+ @qshbkd 0/2+ Otakhb]shnm c]sd9 @tftrs 1//8-
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Ehf- 8- Odqbdost]k hmsdqonk]shnm9 entq Atccg]r qdmcdqdc hm sgd F]khkdn dmuhqnmldms- Sgd hl]fdr nm sgd e]q qhfgs ]mc kdes ]qd qdmcdqdc eqnl qd]k ld]rtqdc
AQCEr ’]ktlhmtl aqnmyd ]mc sdfinm+ qdodbshudkx(- Sgd hl]fdr hm adsvddm ]qd qdmcdqdc trhmf AQCEr sg]s ]qd bnmrsqtbsdc ax odqbdost]kkx hmsdqonk]shmf sgd
ld]rtqdc AQCEr hm ntq odqbdost]k ro]bd-

:OODMCHW

:, BK:RRHB:K LTKSHCHLDMRHNM:K RB:KHMF

Kds C ad ]m m × m l]sqhw ne o]hqvhrd chrs]mbdr- Sgd l]sqhw C hr
rxlldsqhb vhsg ] ydqn ch]fnm]k- Vd ]qd hmsdqdrsdc hm “mchmf ] c ×m
l]sqhw W vgdqd d]bg bnktlm  h hr sgd qdoqdrdms]shnm ne sgd onhms h
hm Pc ]mc Ch i + | h   i|1- Cdmnsd sgd hmmdq oqnctbs ’nq Fq]l
l]sqhw( enq sghr rds ne onhmsr ax J + WW-

J hr ]m m × m rxlldsqhb onrhshud rdlhcd“mhsd l]sqhw- Kds tr mnv
]atrd mns]shnm ]mc trd C1 sn hmchb]sd sgd l]sqhw ne rpt]qdc o]hqvhrd
chrs]mbdr J +  0

1 ’H 00(C1’H 00(- Gdqd+ H hr sgd m ×m hcdmshsx
l]sqhw ]mc 0 hr sgd m,udbsnq ne ]kk nmdr- Hm khfgs ne sghr+ rnktshnm sn
sgd bk]rrhb]k ltkshchldmrhnm]k rb]khmf oqnakdl hr rsq]hfgsenqv]qc-
Fhudm sgd dhfdmu]ktd cdbnlonrhshnm J + T�T+ hs enkknvr sg]s
W + T�0<1. Sgd rnktshnm rn nas]hmdc hr ]lahftntr sn ] fkna]k
qns]shnm-

:BJMNVKDCFLDMSR

Hs hr ] okd]rtqd sn ]bjmnvkdcfd ntq chrbtrrhnmr vhsg Oqne- Fdqs
K]mbjqhds+ Oqne- Cnm L]bkdnc+ Oqne- Ch]m] Cdtsrbg+ K]vqdmbd
B]xsnm ]mc Jqhrshm Aq]mrnm-

QDEDQDMBDR

@CDKRNM+ D- G- 1//0- Nm rddhmf rstee9 Sgd odqbdoshnm ne l]sdqh]kr ax
gtl]mr ]mc l]bghmdr- Hm Oqnbddchmfr ne sgd HmsdqmWshnmWk Bnmedqdmbd
nm GtlWm Thrhnm Wmc Dkdbsqnmhb HlWfhmf ’ROHD(- Unk- 3188- 0fl01-

@F@QV@K+ R-+ Q@L@LNNQSGH+ Q-+ ADKNMFHD+ R-+ @MC IDMRDM+ G- V-
1//2- Rsqtbstqdc hlonqs]mbd r]lokhmf ne dmuhqnmldms l]or- :BL
SqWmr- FqWog- 11+ 2+ 5/4fl501-

@F@QV@K+ R-+ VHKKR+ I-+ B@XSNM+ K-+ K@MBJQHDS+ F-+ JQHDFL@M+ C-+ @MC
B@XSNM+ K- 1//6- Fdmdq]khydc mnm,ldsqhb ltkshchldmrhnm]k rb]khmf-
Hm Oqnbddchmfr ne sgd HmsdqmWshnmWk Bnmedqdmbd nm :qshzbhWk Hmsdkkhfdmbd
Wmc RsWshrshbr ’:HRS:SR(-

@HC@+ S- 0886- Fknrrhmdrr ne bnknqdc o]odqr ]mc hsr ]ookhb]shnm sn
rodbtk]q fknrrhmdrr ld]rtqhmf hmrsqtldmsr- Rxrs- Bnlots- IWoWm 17+ 0+
84fl001-

@RGHJGLHM+ L-+ OQDLNYD+ R-+ @MC RGHQKDX+ O- 1///- @ lhbqne]bds,
a]rdc aqce fdmdq]snq- Hm Oqnbddchmfr ne sgd HmsdqmWshnmWk Bnmedqdmbd nm
Bnlotsdq FqWoghbr Wmc HmsdqWbshud Sdbgmhptdr ’RHFFP:OG(- 54fl63-

@RSL- 0888- RsWmcWqc Sdrs Ldsgnc enq RodbtkWq Fknrr ’D412,
78’0888((- @RSL Hmsdqm]shnm]k-

@RSL- 1//2- RsWmcWqc OqWbshbd enq DrsWakhrghmf BNKNP Wmc FKNRR
SNKDP:MBDr ’C2023,86’1//2((- @RSL Hmsdqm]shnm]k-

@RSL- 1//3- RsWmcWqc Sdrs Ldsgnc enq 34)cdf RodbtkWq Fknrr ne Bd)
qWlhb LWsdqhWkr ’@RSL B235,76’1//3((- @RSL Hmsdqm]shnm]k-

@RSL- 1//4]- RsWmcWqc Sdqlmhmnknfx ne :oodWqWmbd ’D173,/4](-
@RSL Hmsdqm]shnm]k-

@RSL- 1//4a- RsWmcWqc Sdrs Ldsgncr enq LdWrtqdldms ne Fknrr Wmc
Ghfg)Fknrr RtqeWbdr ax :aqhcfdc Fnmhnognsnldsqx ’D32/,/4(- @RSL
Hmsdqm]shnm]k-

ADM,@QSYH+ @-+ NUDQADBJ+ Q-+ @MC Q@L@LNNQSGH+ Q- 1//5- Qd]k,
shld AQCE dchshmf hm bnlokdw khfgshmf- Hm :BL SqWmr- FqWog- 14+ 2+
834fl843-

ANQF+ H- @MC FQNDMDM+ O- 1//4- Lncdqm LtkshchldmrhnmWk RbWkhmf9
Sgdnqx Wmc :ookhbWshnmr- Roqhmfdq Udqk]f-

BNNJ+ Q- K- @MC SNQQ@MBD+ J- D- 0870- @ qdfidbs]mbd lncdk enq bnl,
otsdq fq]oghbr- Bnlots- FqWog- ’RHFFP:OG( .4+ 3+ 076fl085-

BNW+ S- @MC BNW+ L- 1///- LtkshchldmrhnmWk RbWkhmf- Bg]ol]m %
G]kk.BQB-

C@UHC+ G- @- 0877- Sgd Ldsgnc ne OWhqdc BnloWqhrnmr 1mc Dc-
Bg]ol]m ]mc G]kk+ Knmcnm-

CTLNMS+ Q-+ ODKK@BHMH+ E-+ @MC EDQVDQC@+ I- 1//2- Odqbdost]kkx,
cqhudm cdbhrhnm sgdnqx enq hmsdq]bshud qd]khrshb qdmcdqhmf- :BL SqWmr-
FqWog- 11+ 1+ 041fl070-

E@YDK+ L-+ GHMCH+ G-+ @MC ANXC+ R- 1//3- Q]mj lhmhlhy]shnm ]mc
]ookhb]shnmr hm rxrsdl sgdnqx- Hm Oqnbddchmfr ne sgd :ldqhbWk Bnmsqnk
Bnmedqdmbd-

EKDLHMF+ Q-V-+ CQNQ+ Q- N-+ @MC@CDKRNM+ D- G- 1//2- Qd]k,vnqkc hk,
ktlhm]shnm ]mc sgd odqbdoshnm ne rtqe]bd qdfidbs]mbd oqnodqshdr- I- Thr- 2+ 4+
236fl257-

EKDLHMF+ Q- V-+ IDMRDM+ G- V-+ @MC ATKSGNEE+ G- G- 1//3]- Odq,
bdhuhmf sq]mrktbdms l]sdqh]kr- Hm Oqnbddchmfr ne sgd :BL RHFFP:OG
Rxlonrhtl nm :ookhdc Odqbdoshnm hm FqWoghbr Wmc ThrtWkhyWshnm ’:OFT(-
016fl023-

EKDLHMF+ Q- V-+ SNQQ@KA@+ @-+ @MC @CDKRNM+ D- G- 1//3a- Rodbtk]q
qdfidbshnmr ]mc sgd odqbdoshnm ne rg]od- I- Thr- 3+ 8+ 687fl71/-

FHARNM+ R- @MCGTAANKC+Q- 0886- Odqbdost]kkx,cqhudm q]chnrhsx-Bnl)
ots- FqWog- Enqtl .5+ 1+ 018fl030-

G@QSTMF+ A- @MC JDQRSDM+ C- 1//1- Chrshmfthrghmf rghmx eqnll]ssd-
I- Thr- 1+ 6+ 440-

G@RSHD+ S-+ SHARGHQ@MH+ Q-+ @MC EQHDCL@M+ I- 1//0- Sgd Dkdldmsr ne
RsWshrshbWk KdWqmhmf- Roqhmfdq Udqk]f-

GD+ W- C-+ SNQQ@MBD+ J- D-+ RHKKHNM+ E- W-+ @MC FQDDMADQF+ C- O- 0880-
@ bnloqdgdmrhud ogxrhb]k lncdk enq khfgs qdfidbshnm- Bnlots- FqWog-
’RHFFP:OG( 14+ 3+ 064fl075-

GTMSDQ+ Q- R- @MC G@QNKC+ Q- V- 0876- Sgd LdWrtqdldms ne :oodWq)
Wmbd- Vhkdx-

@BL Sq]mr]bshnmr nm Fq]oghbr+ Unk- 17+ Mn- 3+ @qshbkd 0/2+ Otakhb]shnm c]sd9 @tftrs 1//8-
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JDMC@KK+ L- @MC FHAANMR+ J- C- 088/- PWmj BnqqdkWshnm Ldsgncr-
Nwenqc Tmhudqrhsx Oqdrr+ TJ-

JMHKK+ C- @MC JDQRSDM+ C- 0880- @oo]qdms rtqe]bd btqu]stqd ]eedbsr
khfgsmdrr odqbdoshnm- MWstqd 24.+ 117fl12/-

JQTRJ@K+ I- A- 0853]- Ltkshchldmrhnm]k rb]khmf ax noshlhyhmf fnnc,
mdrr ne “s sn ] mnmldsqhb gxonsgdrhr- OrxbgnldsqhjW 18+ 0fl16-

JQTRJ@K+ I- A- 0853a- Mnmldsqhb ltkshchldmrhnm]k rb]khmf9 @ mtldq,
hb]k ldsgnc- OrxbgnldsqhjW 18+ 004fl018-

KDCC@+ O-+ BG@KLDQR+ @-+ SQNRBH@MJN+ S-+ @MC RDDSYDM+ G- 1//4-
Du]kt]shnm ne snmd l]oohmf nodq]snqr trhmf ] ghfg cxm]lhb q]mfd chr,
ok]x- Hm :BL SqWmr- FqWog- 13+ 2+ 53/fl537-

KTDAJD+ C- @MC G@KKDM+ A- 1//0- Odqbdost]kkx cqhudm rhlokh“b]shnm
enq hmsdq]bshud qdmcdqhmf- Hm Oqnbddchmfr ne sgd DtqnfqWoghbr Vnqjrgno
nm Pdmcdqhmf-

L@KNMDX+ K- S- @MC X@MF+ I- M- 1//2- L]whltl khjdkhgnnc cheedqdmbd
rb]khmf- I- Thr- 2+ 7 ’0/(+ 462fl474-

L@QRBGMDQ+ R- Q-+ VDRSHM+ R- G-+ K@ENQSTMD+ D- O- E-+ @MC SNQQ@MBD+
J- D- 1///- Hl]fdfla]rdc ahchqdbshnm]k qdfidbs]mbd chrsqhatshnm etmb,
shnm ld]rtqdldms- :ookhdc Noshbr 28+ 05-

L@STRHJ+V- 1//2- @ c]s],cqhudm qdfidbs]mbd lncdk- Og-C- sgdrhr+ LHS-
L@STRHJ+ V-+ OEHRSDQ+ G-+ AQ@MC+ L-+ @MC LBLHKK@M+ K- 1//2]- De,

“bhdms hrnsqnohb AQCE ld]rtqdldms- Hm Oqnbddchmfr ne sgd .3sg Dt)
qnfqWoghbr Vnqjrgno nm Pdmcdqhmf- Dtqnfq]oghbr @rrnbh]shnm- 130fl
136-

L@STRHJ+ V-+ OEHRSDQ+ G-+ AQ@MC+ L-+ @MC LBLHKKH@M+ K- 1//2a-
@ c]s],cqhudm qdfidbs]mbd lncdk- Hm :BL SqWmr- FqWog- 11+ 2+ 648fl
658-

LXRYJNVRJH+ J- 1//1- Odqbdoshnm,a]rdc fkna]k hkktlhm]shnm+ qdmcdq,
hmf+ ]mc ]mhl]shnm sdbgmhptdr- Hm Oqnbddchmfr ne sgd .7sg Roqhmf Bnm)
edqdmbd nm Bnlotsdq FqWoghbr ’RBBF(+ @- Bg]kldqr+ Dc- 02fl13-

MDRSDQNU+ X- D- @MC MDLHQNTRJX+ @- R 0883- Hmsdqhnq Onhms Onkxmn)
lhWk :kfnqhsglr hm Bnmudw OqnfqWllhmf9 Sgdnqx Wmc :kfnqhsglr- Rh]l-

MF@M+ @-+ CTQ@MC+ E-+ @MCL@STRHJ+ V- 1//4- Dwodqhldms]k ]m]kxrhr
ne AQCE lncdkr- Hm Oqnbddchmfr ne sgd DtqnfqWoghbr Rxlonrhtl nm
Pdmcdqhmf- Dtqnfq]oghbr @rrnbh]shnm- 006fl115-

MF@M+ @-+ CTQ@MC+ E-+ @MC L@STRHJ+ V- 1//5- Hl]fd,cqhudm m]uhf],
shnm ne ]m]kxshb]k AQCElncdkr- Hm Oqnbddchmfr ne sgd .6sg DtqnfqWoghbr
Vnqjrgno nm Pdmcdqhmf- 288fl3/7-

MHBNCDLTR+ E- D-+ QHBGLNMC+ I- B-+ GRH@+ I- I-+ FHMRADQF+ H- V-+ @MC

KHLODQHR+ S- 0866- Fdnldsqhb bnmrhcdq]shnmr ]mc mnldmbk]stqd enq
qdfidbs]mbd- Lnmnfq]og 050+ M]shnm]k Atqd]t ne Rs]mc]qcr-

NADHM+ F-+ JMNAK@TBG+ J-+ @MC UHDMNS+ E- 1//3- Cheedqdmbd rb]khmf
ne fknrr9 Mnmkhmd]qhsx+ ahmnbtk]qhsx+ ]mc bnmrs]mbx- I- Thr- 3+ 8 ’7(+ 600fl
61/-

NJ@AD+ @-+ ANNSR+ A-+ @MC RTFHG@Q@+ J- 0881- RoWshWk SdrrdkWshnmr9
Bnmbdosr Wmc :ookhbWshnmr ne Tnqnmnh CWhfqWlr- Vhkdx+ Mdv Xnqj-

O@KLDQ+ R- D- 0888- Thrhnm Rbhdmbd9 Ognsnmr sn Ogdmnldmnknfx- LHS
Oqdrr-

ODKK@BHMH+ E-+ EDQVDQC@+ I- @-+ @MC FQDDMADQF+ C- O- 1///- Snv]qc
] orxbgnogxrhb]kkx,a]rdc khfgs qdfidbshnm lncdk enq hl]fd rxmsgdrhr- Hm
Oqnbddchmfr ne RHFFP:OG- @BL Oqdrr+ 44fl53-

Q@L@M@Q@X@M@M+ F-+ EDQVDQC@+ I-+ V@KSDQ+ A-+ @MC A@K@+ J- 1//6-
Uhrt]k dpthu]kdmbd9 Snv]qcr ] mdv rs]mc]qc enq hl]fd “cdkhsx- Hm :BL
RHFFP:OG OWodqr- @BL-

RBGTKSY+ L- @MC IN@BGHLR+ S- 1//2- Kd]qmhmf ] chrs]mbd ldsqhb eqnl
qdk]shud bnlo]qhrnmr- Hm Oqnbddchmfr ne sgd Bnmedqdmbd nm :cuWmbd hm
MdtqWk HmenqlWshnm Oqnbdrrhmf Rxrsdlr ’MHOR(-

RGDO@QC+ Q- 0851]- Sgd ]m]kxrhr ne oqnwhlhshdr9Ltkshchldmrhnm]k rb]k,
hmf vhsg ]m tmjm nvm chrs]mbd etmbshnm- H- OrxbgnldsqhjW 16+ 1+ 014fl03/-

RGDO@QC+Q- 0851a- Sgd ]m]kxrhr ne oqnwhlhshdr9Ltkshchldmrhnm]k rb]k,
hmf vhsg ]m tmjmnvm chrs]mbd etmbshnm- HH- OrxbgnldsqhjW 16+ 108fl135-

RGHLHYT+ B-+ LDXDQ+ F- V-+ @MC VHMF@QC+ I- O- 1//2- Hmsdq]bshud
fnmhnbgqnl]shb bnknq cdrhfm- Hm Oqnbddchmfr ne sgd Bnknq HlWfhmf Bnm)
edqdmbd- 05fl11-

RSNJDR+ V- @-+ EDQVDQC@+ I- @-+ V@KSDQ+ A-+ @MC FQDDMADQF+ C- O-
1//3- Odqbdost]k hkktlhm]shnm bnlonmdmsr9 @ mdv ]ooqn]bg sn de“bhdms+
ghfg pt]khsx fkna]k hkktlhm]shnm qdmcdqhmf- Hm :BL SqWmr- FqWog- 12+ 2+
631fl638-

RSTQL+ I- 0888- Trhmf RdCtLh 0-/1+ ] L]sk]a snnkanw enq noshlhy]shnm
nudq rxlldsqhb bnmdr- Noshl- Ldsg- Rnesv- ..).1+ 514fl542-

SNQQ@MBD+ J- D- @MC RO@QQNV+ D- L- 0856- Sgdnqx enq nee,rodbtk]q
qdfidbshnm eqnl qntfgdmdc rtqe]bdr- I- Noshb- Rnb- :ldq- 46+ 00/4fl0003-

STLAKHM+ I-+ GNCFHMR+ I- J-+ @MC FTDMSDQ+ A- J- 0888- Svn ldsgncr
enq chrok]x ne ghfg bnmsq]rs hl]fdr- :BL SqWmr- FqWog- .7+ 0+ 45fl83-

STLAKHM+ I- @MCQTRGLDHDQ+G- D- 0882- Snmd qdoqnctbshnm enq qd]khrshb
hl]fdr- HDDD Bnlots- FqWog- :ook- .2+ 5+ 31fl37-

STQJ+ F- @MC KDUNX+ L- 0883- Yhoodqdc onkxfnm ldrgdr eqnl q]mfd
hl]fdr- Hm Oqnbddchmfr ne RHFFP:OG  83- 200fl207-

TLDX@L@+ R- 0880- Kd]rs,rpt]qdr drshl]shnm ne sq]mrenql]shnm o],
q]ldsdqr adsvddm svn onhms o]ssdqmr- HDDD SqWmr- OWssdqm- :mWk- Ldbg-
Hmsdkk- .2+ 3+ 265fl27/-

U@MCDMADQFGD+ K- @MC ANXC+ R- 0885- Rdlhcd“mhsd oqnfq]llhmf-
RH:L Pdu- 27+ 0+ 38fl84-

U@MFNQO+ O-+ K@TQHIRRDM+ I-+ @MC CTSQ”D+ O- 1//6- Sgd hmfitdmbd ne
rg]od nm sgd odqbdoshnm ne l]sdqh]k qdfidbs]mbd- :BL SqWmr- FqWog- 15+ 2+
66-

U@OMHJ+ U- 0887- RsWshrshbWk KdWqmhmf Sgdnqx- Vhkdx+ Mdv Xnqj-
V@QC+ F- I- 0881- Ld]rtqhmf ]mc lncdkkhmf ]mhrnsqnohb qdfidbshnm-

Bnlots- FqWog- ’RHFFP:OG( 15+ 1+ 154fl161-
VDHMADQFDQ+ J- P-+ RG@+ E-+ @MC R@TK+ K- J- 1//3- Kd]qmhmf ] jdqmdk
l]sqhw enq mnmkhmd]q chldmrhnm]khsx qdctbshnm- Hm Oqnbddchmfr ne sgd 1.rs
HmsdqmWshnmWk Bnmedqdmbd nm LWbghmd KdWqmhmf ’HBLK(- 728fl735-

VDRSKTMC+ G- A- @MC LDXDQ+ F- V- 1//0- @ookxhmf ]ood]q]mbd rs]m,
c]qcr sn khfgs qdfidbshnm lncdkr- Hm Oqnbddchmfr ne sgd 17sg :mmtWk Bnm)
edqdmbd nm Bnlotsdq FqWoghbr Wmc HmsdqWbshud Sdbgmhptdr ’RHFFP:OG(-
4/0fl40/-
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@BL Sq]mr]bshnmr nm Fq]oghbr+ Unk- 17+ Mn- 3+ @qshbkd 0/2+ Otakhb]shnm c]sd9 @tftrs 1//8-


