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9arspTbs
Btqqdms ;H rxrsdlr) hmbktchm rl]qs rd]qbg dmhmdr ]mc qdbnlldmc]shnm rxrsdlr snnkr enq rsqd]lkhm,
hm khsdq]stqd qduhdvr) ]mc hmsdq]bshud ptdrshnm,]mrvdqhm ok]senqlr) ]qd adbnlhm hmchrodmr]akd enq
qdrd]qbgdqr sn m]uh]sd ]mc tmcdqrs]mc sgd u]rs k]mcrb]od ne rbhdmshb jmnvkdcd- S]wnmnlhdr ]mc
nmsnknhdr ne qdrd]qbg snohbr ]qd jdx sn sghr oqnbdrr) ats l]mt]kkx bqd]shm sgdl hr bnrskx ]mc ndm
kd]cr sn ntsc]sdc qdrtksr- Sghr onrsdq o]odq rgnvr sgd trd ne RbhADS lncdk sn ]tsnl]shb]kkx dmdq]sd
qdrd]qbg snohb nmsnknhdr- Ntq lncdk dwbdkr ]s hcdmshexhm rdl]mshb qdk]shnmrghor adsvddm qdrd]qbg
snohbr) ntsodqenqlhm sq]chshnm]k ldsgncr- Sghr ]ooqn]bg oqnlhrdr sn rsqd]lkhmd sgd bqd]shnm ne ]bbtq]sd
]mc to,sn,c]sd nmsnknhdr) dmg]mbhm sgd d•dbshudmdrr ne ;H snnkr enq qdrd]qbgdqr-

Idwvnpcr
drd]qbg Snohbr) Nmsnknx Fdmdq]shnm) K]mt]d Lncdkr) Jmnvkdcd Fq]og Fdmdq]shnm) RbhADS

0- Glspnctbshnl

Sgd btqqdms dmdq]shnm ne ;H sdbgmnknhdr) rtbg ]r rl]qs rd]qbg dmhmdr) qdbnlldmc]shnm
rxrsdlr) ]mc ptdrshnm,]mrvdqhm ]ookhb]shnmr) rhmhb]mskx ]hcr qdrd]qbgdqr hm dwoknqhm ]mc
hmsdqoqdshm rbhdmshb khsdq]stqd Z0[- Cdrohsd sghr) sgd q]ohc qnvsg ne rbhdmshb otakhb]shnmr)
hmbqd]rhm ax ]ants 1-4 lhkkhnm o]odqr ]mmt]kkx Z1[) onrdr ] rtars]msh]k bg]kkdmd- ;ksgntg
k]qd k]mt]d lncdkr g]ud qdunktshnmhrdc m]stq]k k]mt]d oqnbdrrhm %MKO( Z2[) sgdx rshkk
dmbntmsdq khlhs]shnmr sn oqnbdrr dwsdmrhud sdws unktldr ]mc tmcdqrs]mc sgd aqn]cdq bnmsdws ne
] qdrd]qbg ]qd]-
Sn ]ccqdrr sghr) rbhdmshb jmnvkdcd q]ogr %RJFr( Z3[) rtbg ]r RdlNodm;kdw0) ;HC;,JF1)

NJF2) BR,JF3) adb]ld hmbqd]rhmkx onotk]q) oqnuhchm rsqtbstqdc ]mc enql]k qdoqdrdms]shnmr
ne qdrd]qbg otakhb]shnmr-
drd]qbg snohbr ]qd drrdmsh]k enq cdrbqhahm qdrd]qbg bnmbdosr vhsghm RJFr) l]jhm nmsnknhdr

ne qdrd]qbg snohbr %d--) LdRG) TLKR) BRN) MKL( bqtbh]k enq nq]mhrhm ]mc ptdqxhm ]b]cdlhb
hmenql]shnm Z4[- ;ksndsgdq) sgdx dlonvdq hmsdkkhdms rxrsdlr sn dbhdmskx m]uh]sd ]mc

Inhms Oqnb- ne Onrsdqr) Cdlnr) Unqirgnor) Wmc StsnqhWkr ne sgd 1.sg Hms-k Bnme- nm RdlWmshb Rwrsdlr �RDL4MShBR 1.13(
�Bnqqdronmchm ]tsgnq-
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tmcdqrs]mc ]b]cdlhb khsdq]stqd) hmbktchm ]cu]mbdc rd]qbg dmhmdr) hmsdq]bshud bnmudqr]shnm]k
]dmsr) ]m]kxshbr c]rgan]qcr) ]mc ]b]cdlhb qdbnlldmcdq rxrsdlr-
Gnvdudq) l]mt]kkx bqd]shm nmsnknhdr ne qdrd]qbg snohbr hr bnrskx ]mc shld,bnmrtlhm)

ndm qdrtkshm hm ntsc]sdc qdoqdrdms]shnmr- Sn ]ccqdrr sghr bg]kkdmd) rdudq]k ]ooqn]bgdr g]ud
addm oqnonrdc) hmbktchm sgd hmsdq]shnm ne nmsnknx kd]qmhm vhsg bqnvcrntqbhm ldsgncr)
bnlahmhm rs]shrshb]k ]m]kxrhr vhsg trdq eddca]bj Z5[) nq tshkhrhm bhs]shnm,a]rdc bktrsdqhm
ne qdrd]qbg o]odqr sn hmedq qdrd]qbg snohbr eqnl sgd shskdr ]mc ]arsq]bsr ne cnbtldmsr vhsghm
bktrsdqr Z6[- ;mnsgdq ]ooqn]bg hr Jkhmj,1 Z7[) vghbg oqnctbdc sgd Bnlotsdq Rbhdmbd Nmsnknx
%BRN( Z8[) ] vhcdkx ]cnosdc qdrntqbd vhsg ]ants 03J snohbr ]mc 048J rdl]mshb qdk]shnmrghor-
Hm sgd r]ld chqdbshnm) sghr onrsdq o]odq dwoknqdr sgd trd ne RbhADS enq dmdq]shm qdrd]qbg

snohb nmsnknhdr- Ntq n]k hr sn cdudkno ] ldsgnc sg]s hmbnqonq]sdr k]mt]d lncdk sdbgmnknx
sn toc]sd BRN ]mc bnmrsqtbs k]qd,rb]kd nmsnknhdr ]bqnrr rbhdmshb chrbhokhmdr- Ud cdudknodc ]
lncdk sn hcdmshex entq rdl]mshb qdk]shnmrghor %rtodqsnohb) rtasnohb) rWld,Wr) ]mc nsgdq ( adsvddm
qdrd]qbg snohbr ]mc bnlo]qdc hsr odqenql]mbd sn sq]chshnm]k ed]stqd,a]rdc rnktshnmr- Oqdkhlhm]qx
qdrtksr rgnv sg]s sgd sq]mrenqldq,a]rdc lncdk rhmhb]mskx ntsodqenqlr sq]chshnm]k lncdkr-
Sgd nkc rs]mc]qc ]mc bncd ]qd ]u]hk]akd nm ] FhsGta qdonrhsnqx4-

1- LTsdphTkr Tlc Ldsgncr

Hm sghr rdbshnm) ]s qrs vd cdrbqhad sgd ]ccqdrrdc s]rj ]mc sgd trdc c]s]rdsr- Sgdm) vd hkktrsq]sd
] sq]chshnm]k ed]stqd,a]rdc ]ooqn]bg) ]mc ntq sq]mrenqldq,a]rdc sdbgmhptd-

1-0- STri Cdyhlhshnl Tlc CTsTrdsr

Hm sghr vnqj) vd ]ccqdrr ] rhmkd,k]adk ltksh,bk]rr bk]rrhb]shnm oqnakdl- Sgd s]rj hr sn bk]rrhex
sgd qdk]shnmrgho adsvddm ] o]hq ne qdrd]qbg snohbr %−∗) −𝐴( ]bbnqchm sn entq b]sdnqhdr vghbg ]qd
drrdmsh]k enq nmsnknx dmdq]shnm9

’ rtodqsnohb9 −∗ hr ] o]qdms snohb ne −𝐴- D--) nmsnknfhbWk kWmftWfdr hr ] aqn]cdq ]qd] sg]m nvk
’ rtasnohb9 −∗ hr ] bghkc snohb ne −𝐴- D--) mnrpk hr ] rodbhb ]qd] vhsghm cWsWaWrdr
’ rWld,Wr9 −∗ ]mc −𝐴 ]qd ch•dqdms k]adkr enq sgd r]ld bnmbdos- D--) gWoshb hmsdqeWbd ]mc
gWoshb cduhbd

’ nsgdq 9 −∗ ]mc −𝐴 cn mns qdk]sd ]bbnqchm sn sgd ]anud b]sdnqhdr- D--) aknbibgWhm ]mc trdq
hmsdqeWbdr

Hm sghr bnmsdws) nsgdq b]m qdedq sn dhsgdq md]shud r]lokdr nq ]ksdqm]shud rdl]mshb qdk]shnmrghor
mns btqqdmskx bnmrhcdqdc ax ntq ldsgnc) rtbg ]r oWqsNe) nq bnmsqhatsdrSn-
Enq ntq nkc rs]mc]qc) vd rdkdbsdc onqshnmr ne sgd Bnlotsdq Rbhdmbd Nmsnknx Z8[ sg]s

g]ud addm l]mt]kkx bgdbjdc ]mc hloqnudc- BRN hr ] k]qd nmsnknx bnudqhm 03J qdrd]qbg
snohbr) oqnuhchm ]m dwsdmrhud ]mc md,q]hmdc qdoqdrdms]shnm ne Bnlotsdq Rbhdmbd- Hs v]r
]tsnl]shb]kkx dmdq]sdc trhm sgd Jkhmj,1 ]knqhsgl Z7[ nm 05 lhkkhnm rbhdmshb ]qshbkdr-
BRN bnloqhrdr entq oqhl]qx rdl]mshb qdk]shnmrghor- ;lnm sgdl) rtodqSnohbNe ]mc qdkWsdc,

DpthuWkdms drrdmsh]kkx bnqqdronmc sn ntq rtodqSnohb ]mc rWld,Wr qdk]shnmrghor) qdrodbshudkx- Sn
4Fnkc rs]mc]qc ]mc bncd , gssor9..hsgta-bnl.]kddrrh]o.Kdudq]hmKLenqFdmdq]shmNmsnknhdr-hs



bnmrsqtbs sgd nkc rs]mc]qc) vd rdkdbsdc 3)602 rtodqSnohbNe sqhokdr eqnl sgd BRN ]mc cdrh,
m]sdc sgdl ]r rtodqSnohb hmrs]mbdr- ;cchshnm]kkx) vd bgnrd 2)/23 qdkWsdcDpthuWkdms sqhokdr sn
qdoqdrdms dpthu]kdmbd trhm sgd rWld,Wr qdk]shnm- Ud ]krn cdqhudc 3)602 rtaSnohb qdk]shnmrghor
ax qdudqrhm sgd rtodqSnohb qdk]shnmrghor- K]rskx) vd q]mcnlkx o]hqdc snohbr sn bqd]sd 4)040
nsgdq qdk]shnmrghor) dmrtqhm sg]s mnmd ne sgdrd o]hqr rg]qdc ]mx ne sgd oqduhntrkx hcdmshdc
qdk]shnmrghor vhsghm sgd BRN- Sgd qdrtkshm nkc rs]mc]qc c]s]rds bnmrhrsr ne 06)500 sqhokdr)
chuhcdc hmsn 04)043 sqhokdr %75�( enq sgd sq]hmhm rds) 1)055 sqhokdr %01-2�( enq sgd u]khc]shnm rds)
]mc 180 sqhokdr %0-6�( enq sgd sdrs rds- Sn oqdudms ah]r) vd dmrtqdc sg]s snohb o]hqr hm nmd rds cn
mns ]ood]q hm ]mnsgdq- Lnqdnudq) d]bg sdrs rds sqhokd hmbktcdr ]s kd]rs nmd snohb mns oqdrdms hm
sgd sq]hmhm rds- Sgdrd ld]rtqdr l]jd sgd sdrs rds lnqd bg]kkdmhm bnlo]qdc sn sgnrd trdc
enq Jkhmj,1 Z7[- Hm nqcdq sn bnlotsd ed]stqdr hmunkuhm sgd khmj]d ne snohbr sn qdkdu]ms o]odqr
trdc hm ntq ed]stqd,a]rdc ldsgnc) vd ptdqhdc ;HC;,JF Z0/[) ] JF bnmrhcdqhm 14 lhkkhnm
otakhb]shnmr khmjdc sn qdrd]qbg snohbr hm BRN-

1-1- EdTstpd�aTrdc Ldsgnc

Ntq bk]rrhb]shnm s]rj hr bnllnmkx ]ooqn]bgdc dwoknhshm mtldqhb]k ed]stqdr) trt]kkxld]rtqhm
sgd eqdptdmbx ]mc bnllnm tr]d ne sgd svn snohbr Z7[- Dwsq]bsdc ed]stqd udbsnqr ]qd sgdm
bk]rrhdc sgqntg l]sgdl]shb]k etmbshnmr nq l]bghmd kd]qmhm ]knqhsglr Z7[- Ud cduhrdc ]
ed]stqd,a]rdc bk]rrhb]shnm ldsgnc trhm sgd enkknvhm ed]stqdr enq d]bg o]hq ne snohbr %−∗) −𝐴(9

’ nbb49 sgd eqdptdmbx ne −∗ ]ood]qhm hm o]odq ]arsq]bsr
’ nbbA9 sgd eqdptdmbx ne −𝐴 ]ood]qhm hm o]odq ]arsq]bsr
’ bnnbbtqqdmbd4A9 sgd eqdptdmbx ne ansg −∗ ]mc −𝐴 ]ood]qhm sndsgdq hm ]arsq]bsr
’ rtartloshnm9 sgd cdqdd ne nudqk]o adsvddm sgd bn,nbbtqqhm snohbr) bnlotsdc ]r
rtartloshnm 9 𝐵𝑛𝑛𝐵𝐵𝑟𝑜𝑜𝑐𝑒𝐵𝑐∗𝐴

𝑛𝐵𝐵∗ = 𝐵𝑛𝑛𝐵𝐵𝑟𝑜𝑜𝑐𝑒𝐵𝑐∗𝐴
𝑛𝐵𝐵𝐴

Sgd qrs svn ed]stqdr hmchb]sd sgd onotk]qhsx ne ] snohb- Sgd sghqc ed]stqd pt]mshdr sgd
qdk]sdcmdrr ne svn snohbr- Sgd entqsg ed]stqd ]rrdrrdr sgd ghdq]qbghb]k qdk]shnmrgho adsvddm
sgd snohbr- ;dq mnql]khrhm sgd ed]stqdr) vd sq]hmdc svn dmrdlakd l]bghmd kd]qmhm lncdkr9
Fq]chdms Annrshm %FA( ]mc ]mcnl Enqdrs %E(: u]qxhm sgd mtladq ne drshl]snqr eqnl 0/ sn
2/// sn cdsdqlhmd sgd noshl]k bnmtq]shnm-

1-2- KTltTd Lncdk�aTrdc Ldsgnc

Ntq ldsgnc kdudq]hm k]mt]d lncdkr qdkhdr nm RbhADS Z00[) ]m dwsdmrhnm ne ADS Z01[)
vghbg hr ] ghgkx qd]qcdc lncdk enq hsr ]ahkhsx sn d•dbshudkx tmcdqrs]mc ]mc oqnbdrr gtl]m
k]mt]d- RbhADS) sq]hmdc nm rbhdmshb khsdq]stqd eqnl Rdl]mshb Rbgnk]q) dmg]mbdr ADS–r
b]o]ahkhshdr ax enbtrhm nm sgd rbhdmshb cnl]hm-
Sn ]ccqdrr ntq bk]rrhb]shnm s]rj vd md,stmdc RbhADS trhm sgd sq]hmhm rds cdrbqhadc

hm Rdbshnm 1-0- Rodbhb]kkx) vd trdc sgd rbhadqs,rbhunbWa,tmbWrdc lncdk eqnl GtffhmfeWbd-
;r noshlhrdq) vd rdkdbsdc 4cWlU Z02[ sn oqdudms nudqsshm hm k]qd lncdkr- Enq sgd md,
stmhm oqnbdrr) vd oqnuhcdc sgd lncdk vhsg sgd rtqe]bd enqlr ne sgd svn snohbr) rdo]q]sdc ax ]
rdlhbnknm- Enq d]bg bntokd ne snohbr) vd ]krn oqnuhcdc sgd bnqqdbs qdk]shnmrgho bk]rr eqnl sgd
sq]hmhm rds- Ud dwodqhldmsdc vhsg u]qxhm sgd mtladq ne donbgr eqnl 0 sn 0/) l]hms]hmhm 4/
v]ql,to rsdor- Ntq adrs,odqenqlhm lncdk v]r ]bghdudc vgdm sq]hmhm enq ud donbgr-
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2- DuTktTshnl

Trhm sgd sdrs rds cdrbqhadc hm Rdbshnm 1-0) vd du]kt]sdc sgd sgqdd ldsgncr ntskhmdc hm sgd
oqduhntr rdbshnm9 FqWchdms Annrshmf ]mc PWmcnl Enqdrs %ansg ed]stqd,a]rdc() ]mc RbhADPS
%k]mt]d lncdk,a]rdc(- Ud bnlo]qdc sgdhq odqenql]mbd trhm ]bbtq]bx) oqdbhrhnm) qdb]kk) ]mc
E,rbnqd) vghbg ]qd rs]mc]qc ldsqhbr enq sdws bk]rrhb]shnm-
S]akd 0 qdonqsr sgd dwodqhldms]k qdrtksr- Sgd k]mt]d lncdk,a]rdc ldsgnc v]r e]q rtodqhnq

sn sgd ed]stqd,a]rdc ldsgncr hm ]kk ]qd]r) ]bghduhm ]m hloqdrrhud E0 rbnqd ne /-8018- Sghr v]r
nudq 16� ghgdq sg]m sgd nsgdq ldsgncr- ;lnm sgd ed]stqd,a]rdc ]ooqn]bgdr) ]mcnl Enqdrs
odqenqldc adssdq- Sgd k]mt]d lncdk,a]rdc ldsgnc v]r o]qshbtk]qkx d•dbshud hm qdbnmhrhm
rtodqSnohb ]mc rtaSnohb qdk]shnmr) vgdqd ed]stqd,a]rdc ldsgncr rsqtkdc) khjdkx ctd sn sgd
oqdrdmbd ne tme]lhkh]q snohbr hm sgd sdrs rds-
Sgd k]mt]d lncdk,a]rdc ldsgnc dmdq]kkx oqhnqhshdr oqdbhrhnm nudq qdb]kk) o]qshbtk]qkx

enq sgd qdk]shnmr rtodqSnohb) rtaSnohb) ]mc rWld,Wr- Gnvdudq) enq sgd nsgdq qdk]shnm) hs sdmcr sn
lhrr rnld rdl]mshb bnmmdbshnmr) qdrtkshm hm knvdq oqdbhrhnm bnlo]qdc sn qdb]kk- Sghr rtdrsr
sgd lncdk l]x hmbnqqdbskx bk]rrhex rnld qdk]sdc snohbr ]r nsgdq) ]m hrrtd vd hmsdmc sn dwoknqd
etqsgdq hm etstqd qdrd]qbg-

3- Bnlbktrhnlr

Hm sghr onrsdq o]odq) vd hmsqnctbdc ] mdv ldsgnc a]rdc nm RbhADS sn hcdmshex sgd qdk]shnmrgho
adsvddm qdrd]qbg snohbr ]mc bnmctbsdc ] bnlo]q]shud ]m]kxrhr ]]hmrs ed]stqd,a]rdc rnktshnmr-
Ud md,stmdc ] RbhADS lncdk trhm ] nkc rs]mc]qc ne sqhokdr cdqhudc eqnl BRN- Sgd lncdk
]bghdudc ]m E0 rbnqd ne .�2012) ] 16� hloqnudldms nudq ldsgncr trhm mtldqhb]k ed]stqdr-
Sgdrd mchmr ]qd rhmhb]ms hudm sgd qnvhm cdl]mc enq cds]hkdc nmsnknhdr sn dmg]mbd
bnmsdms bg]q]bsdqhy]shnm hm rbhdmshb JFr



Hm ntq etstqd vnqj) vd ]hl sn cdudkno ]m hmmnu]shud ldsgnc enq bqd]shm s]wnmnlhdr ne
qdrd]qbg snohbr sn hloqnud BRN ]mc bqd]sd k]qd,rb]kd nmsnknhdr ]bqnrr ch•dqdms rbhdmshb
dkcr- Ud ok]m sn bnlahmd k]mt]d lncdkr ]mc mtldqhb]k ed]stqdr trhm jmnvkdcd hmidbshnm
sdbgmhptdr ]mc dwodqhldms vhsg qdbdms k]qd k]mt]d lncdkr- Ud ]krn hmsdmc sn dwoknqd
onsdmsh]k bg]kkdmdr vgdm ]ookxhm sgdrd sdbgmhptdr sn nsgdq qdrd]qbg cnl]hmr ]mc ]rrdrr sgd
hlo]bs ne bqnrr,chrbhokhm]qx ]ookhb]shnmr-
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