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Sgd oqdrdms ]mc etstqd cdudknoldmsr ne shld,qdrnkudc oqnlos,f]ll] ]bshu]shnm ]m]kxrhr %S,OF@@( ]s otkrdc
mdtsqnm rntqbdrhrchrbtrrdc hm sgd eq]ldvnqj nesgd rtbbdrretkghrsnqx nemdtsqnm,]bshu]shnm sdbgmhptdr-@ aqhde
cdrbqhoshnm nesgd rs]sd nesgd ]qs]mc sgd lnrshlonqs]mstrdqe]bhkhshdrtrhmf rs]mc]qc oqnlos,f]ll] ]bshu]shnm
]m]kxrhr%OF@@(hroqnuhcdc-Sgdm*vd chrbtrrsgd bg]kkdmfdr]mc sgd noonqstmhshdrenqS,OF@@ ]sotkrdc mdtsqnm
rntqbdr*]mc sgd onsdmsh]khlo]bs enq ]ookhb]shnmr sn btkstq]kgdqhs]fd*q]ch]shnm oqnsdbshnm*]mc rdbtqhsx-Vd
mnshbd rnld hmudprhnmrnespdmc mddcdc enqsgd etqsgdqcdudknoldmsneS,OF@@ vhsg dohsgdql]k]mc e]rsmdtsqnmr*
rtbg ]rsgd onrrhahkhsx sn trd e]rs]mc ghfg,de�bhdmbx �,q]x rbhmshkk]snqrvhsg knvdqdmdqfx qdrnktshnm %bnlo]qdc sn
trt]kghfg,otqhsx fdql]mhtl cdsdbsnqr( vgdm sgd rhfm]keqnl mdtsqnm b]ostqd qdrnm]mbd hr rdkdbsdc-Vd ]krn
rtffdrsgnv cdsdbshnm rxrsdlr nesdm trdc hm nsgdq�dkcr*rtbg ]rldchb]kogxrhbr*b]m ad nehmsdqdrs]mc hmroh,
q]shnm ]krn hm sgd b]rd nemdtsqnm,a]rdc hmudrshf]shnmr-Ehm]kkx*vd oqdrdmsmdv c]s] neS,OF@@ ld]rtqdldmsrnm
UDRTUHN trhmf mdtsqnm dmdqfhdrto sn sgd jdU trhmf sgd rbhmshkk]snqr]u]hk]akd nm sgd hmrsqtldms*enqr]lokdrne
fnkc %ne hmsdqdrs hm btkstq]kgdqhs]fd(*b]clhtl %enq dmuhqnmldms]kr]edsx(*]mc s]ms]ktl %] l]sdqh]ktrdc hm
ahnldchb]khlok]msr(-

0- Gmspnctbshnm

@kqd]cx 04 xd]qr ]esdq sgd chrbnudqx ne sgd mdtsqnm ]mc ]qsh�bh]k
q]chn]bshuhsx*sgd ]m]kxshb]koqnbdctqdrenqdkdldms]k]m]kxrhra]rdc nm
mdtsqnm ]bshu]shnm vdqd bkd]qkx drs]akhrgdc Z0*1[-@s�qrs*sgd sdbgmhptd
nas]hmdc hmbqd]rhmf hmsdqdrsenqsgd b]o]ahkhsx sn chrbqhlhm]sd q]qd,d]qsg
bnmbdmsq]shnmr Z2*3[* ] s]rj ltbg g]qcdq trhmf bgdlhb]k,rdo]q]shnm
sdbgmhptdr-Lnqdnudq*]r sgd r]lokdr bntkc ad ld]rtqdc vhsgnts]mx
bgdlhb]koqdo]q]shnm*sgd sdbgmhptd ]unhcdc bnms]lhm]shnm nesgd l],
sdqh]koqhnqsn hsrbg]q]bsdqhy]shnm-Enqsghrqd]rnm*d]qkx ]qshbkdrqdedqqdc
sn sgd mdtsqnm ]bshu]shnm sdbgmhptd ]r hmrsptldmsXkZ4[*]r noonrdc sn
nsgdqsdbgmhptdrhmunkuhmf bgdlhb]krdo]q]shnm-Hm sgd enkknvhmf xd]qr*
mdtsqnm ]bshu]shnm ]m]kxrhrv]rdloknxdc sn s]bjkd]u]qhdsxneoqnakdlr*
d-f-)cdsdbshmf sq]bdrnesnwhb bnlontmcrsn oqnsdbssgd dmuhqnmldmsZ5*

6[*nqnas]hmhmf sgddkdldms]kbnlonrhshnm negtl]m ancxr]lokdrZ7[]r
vdkk ]r hm uhun Z8[- @lnmfrs sgd d]qkhdrs rstchdr* mdtsqnm ]bshu]shnm
]m]kxrhrentmc ]m hlonqs]ms]ookhb]shnm hm sgd �dkc nebtkstq]kgdqhs]fd*
vhsg ohnmddqhmf ]ookhb]shnmrsn ]mbhdmsLdchsdqq]md]m Z0/[]mc Qnl]m
Z00[onsrgdqcr%sgdk]ssdq]sAdon ]sG]qvdkk*TJ(-Nudqsgdo]rs1/ xd]qr*
] k]qfd hmsdqdrshm ]ookxhmf mdtsqnm sdbgmhptdr sn btkstq]kgdqhs]fd hm,
udrshf]shnmr v]r dwoqdrrdc* d-f-) ax sgd Hmsdqm]shnm]k @snlhb Dmdqfx
@fdmbx Z01[ ]mc sgqntfg sgd @mbhdms Bg]ql oqnidbs Z02*03[-@r ]m
dw]lokd*sgd cdsdbshnm ne bnqqnrhnm bnlontmcr*rtbg ]r bnoodq bgkn,
qhcdr*adknv sgd fhkcdc aqnmyd rtqe]bd nesgd cnnqr nesgd A]oshrsdqx hm
Eknqdmbd*enkknvhmf sgd finnc ne@qmn qhudq hm 0855*v]r oqdrdmsdc hm
Qde-Z04[-Sgd qdrtksr oqdrdmsdc ax sgnrd @tsgnqr bkd]qkx qdud]kdc sgd
oqdrdmbd nebgknqhmd hm sgd tmonkhrgdc rtqe]bd nesgd aqnmyd ]qsde]bs*]r
noonrdc sn sgdqdfhnm sqd]sdc vhsg sgdsq]chshnm]kldsgnc nesgdQnbgdkkd

) Bnqqdronmchmf ]tsgnq-
D,lXhkXccpdrr9fhtkh]-edrs];bqde-hs%F-Edrs](-
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r]ksr %rdd Ehf- 0* etqsgdq chrbtrrdc k]sdq(- Nsgdq qdbdms dw]lokdr ne
sq]chshnm]k mdtsqnm ]bshu]shnm sdbgmhptdr hmbktcd sgd hmudrshf]shnm ne
Dfxosh]m ]qsde]bsrZ05“07[]mc bghoodc rsnmdsnnkrZ08[-Sgd]ookhb]shnm
neOF@@ sn btkstq]kgdqhs]fd ]mc nsgdq snohbr g]r addm qduhdvdc hm ]
mtladqneotakhb]shnmr*d-f-)Qder-Z1/“12[-
Mdtsqnm ]bshu]shnm sdbgmhptdr ]qd a]rdc nm sgd sq]mrenql]shnm ne]

rs]akd hrnsnod ne ]m dkdldms*tonm anla]qcldms ne mdtsqnmr*hmsn ]
q]chn]bshud nmd*]mc ld]rtqhmf sgd cdb]xhmf oqnctbsr-Sgdrd b]m ad
dhsgdqoqnlos�,q]xr*enkknvhmf ] mtbkd]qcd,dwbhs]shnm vhsghm edv edl,
snrdbnmcr ]esdq sgd b]ostqd ne sgd mdtsqnm ax sgd lnsgdq hrnsnod*nq
cdk]xdc �,q]xr*onrrhakx enkknvhmf ] γ cdb]x sn sgd c]tfgsdqhrnsnod-Hm
sgd enqldqb]rd*nmd s]kjrneOqnlosF]ll] @bshu]shnm @m]kxrhrZ7*13*
14[*OF@@*vghkdhm sgdk]ssdqb]rdnmdqdedqrsn sgdsdbgmhptd]rMdtsqnm
@bshu]shnm @m]kxrhr*M@@*nq Hmrsqtldms]kM@@*HM@@-Sgd svn sdbg,
mhptdr]kknv sgd cdsdbshnm necheedqdmsdkdldmsrhm ] fhudm r]lokd ]mc*
sgdqdenqd*oqnuhcd bnlokdldms]qx ohdbdr nehmenql]shnm-Enq hmrs]mbd*
OF@@ hrlnqdrths]akdsn cdsdbssgd]lntmsnekhfgs,vdhfgsdkdldmsrkhjd
gxcqnfdm ]mc b]qanm hm l]sdqh]kr* vghkd M@@ ]kknvr udqx oqdbhrd
cdsdqlhm]shnm ne gd]ux,vdhfgs dkdldmsr* rtbg ]r q]qd,d]qsg hrnsnodr-
Ehm]kkx*sgdqd ]qd dkdldmsr khjd fnkc*rhkudq*]mc bnoodq*ne o]qshbtk]q
hmsdqdrs hm btkstq]k,gdqhs]fd hmudrshf]shnmr* sg]s b]m ad cdsdbsdc* hm
oqhmbhokd*ax ansg sdbgmhptdr-Hm OF@@*vgdm sgddmdqfx nesgd cdb]xhmf
�,q]x hr bnlokdsdkx qdkd]rdc vhsghm ] cdsdbsnq*] od]j b]m ad nardqudc
%fdmdq]kkx qdedqqdc sn ]r etkk,dmdqfx od]j( sg]s hr ] �mfdqoqhms ne sgd
hrnsnod sg]sb]ostqdc sgd hqq]ch]shnm mdtsqnm-Knnjhmf ]f]hm ]sEhf-0 ]r
]m dw]lokd*sgdsvn oqnlos�,q]xreqnl 24Bk*]s677-3 jdU ]mc 406-0 jdU
Z14[*]qd ohbsnqh]kkx k]adkkdc hm sgd OF@@ rodbsq] eqnl Qde-Z04[-Cdrohsd
adhmf sgd svn lnrs,hmsdmrd oqnlos�,q]x khmdrnebgknqhmd hm sghrdmdqfx
qdfhnm*sgdx ]qd a]qdkx cdsdbs]akd hm sgd dwodqhldms]krodbsq] rgnvm
adb]trd ne sgd khsskd ]lntms ne bgknqhmd bnlontmcr tmcdqmd]sg sgd
]qsde]bsrtqe]bd*xdsdmntfg sn cdsdqhnq]sd hshemnsb]qdetkkx bkd]mdc-
Ansg OF@@ ]mc M@@ vdqd dloknxdc*ghrsnqhb]kkx*s]jhmf ]cu]ms]fd

ne bnkc ]mc sgdql]k mdtsqnm ad]lr ]s bnmshmtntr rntqbdr* vhsg sgd
b]ostqd qd]bshnm adhmf cqhudm ax sgd ]arnqoshnm bqnrr rdbshnm*oqnonq,
shnm]ksn sgdhmudqrdnesgdmdtsqnm udknbhsx-Lnqdqdbdmskx*sgd ]cudmsne
ro]kk]shnm mdtsqnm rntqbdr]kknvdc sgd trd nedohsgdql]kmdtsqnm ad]lr
hm sgd dmdqfx q]mfd 0 dU“0 jdU- Hm sghr qdfhnm* rdudq]k dkdldmsr*
o]qshbtk]qkx nehmsdqdrsenqbtkstq]kgdqhs]fd*chrok]x hmsdmrd ]mc m]qqnv
od]jrhm sgd mdtsqnm bqnrrrdbshnm cqhudm ax qdrnm]msb]ostqd oqnbdrrdr-
@m dw]lokd hr oqnuhcdc hm Ehf-1*vgdqd sgd b]ostqd bqnrr rdbshnmr ne
m]stq]kbnoodq*shm*]mc bgknqhmd Z15[ ]qd rgnvm hm sgd mdtsqnm dmdqfx
q]mfd adsvddm 0 ldU ]mc 0 jdU*vhsg sgd udqshb]kc]rgdc khmd bnqqd,
ronmchmf sn sgd qdedqdmbd sgdql]kmdtsqnm dmdqfx ne14-2 ldU-
Lnqdnudq*]r noonrdc sn vg]sg]oodmr]sbnmshmtntrmdtsqnm rntq,

bdr*otkrdc ro]kk]shnm mdtsqnm e]bhkhshdr trhmf sgd Shld,Ne,Ekhfgs%SNE(

sdbgmhptd*]kknv sn bnkkdbs rodbsq] vgdqd sgd rhfm]k eqnl dohsgdql]k
mdtsqnm qdrnm]mbdr b]m ad rdo]q]sdc ]mc ]m]kxrdc hmcdodmcdmskx-Hm
o]qshbtk]q*he ]m hmrsqtldms hr dpthoodc vhsg ] �,q]x cdsdbsnq*ax bnk,
kdbshmfsgdmdtsqnm,hmctbdc oqnlos�,q]xreqnl ]r]lokd*nmdb]m trdsgd
sdbgmhptd fdmdq]kkx qdedqqdc sn ]rMdtsqnm Qdrnm]mbd B]ostqd @m]kxrhr*
MQB@ Z16[-Hm sghr ]qshbkd*vd cdrbqhad rnld qdbdms cdudknoldmsr hm
bnlahmhmf sgd svn sdbgmhptdrneOF@@ ]mc MQB@*sgtrld]rtqhmf*enq]
fhudm r]lokd*sgd oqnlos�,q]xrdlhssdc ]r] etmbshnm neansg sgd dmdqfx
nesgdmdtsqnm qdrnm]mskx b]ostqdc*]mc sgddmdqfx nesgd�,q]x Z17[-Sghr
sdbgmhptd hr qdedqqdc sn ]r Shld,qdrnkudc OF@@* nq S,OF@@ Z18[-
Lnqdnudq*vd rtll]qhrd sgd qdpthqdldmsrneetstqd hmrsqtldmsrvgdqd
S,OF@@ b]m adbnmbtqqdmskx ]ookhdc sn nsgdqmdtsqnm sdbgmhptdr*]mc vd
rtffdrsrnld onrrhakd ]ookhb]shnmrhmbktchmf btkstq]kgdqhs]fd*rdbtqhsx*
]mc q]ch]shnm oqnsdbshnm hmudrshf]shnmr-

1- Sgd rsUsd nesgd Ups

Mdtsqnm ]bshu]shnm sdbgmhptdr qdpthqd svn l]hm hmfqdchdmsr9 ]
mdtsqnm rntqbd enqsgd hqq]ch]shnm ]mc ]bshu]shnm ne] fhudm r]lokd*]mc

Ehf- 0- Sq]chshnm]k OF@@ rodbsq] %kdes* ]qahsq]qx
tmhsr( eqnl svn cheedqdms qdfhnmr ne sgd aqnmyd
]qsde]bs %qhfgs( eqnl sgd A]oshrsdqx ne Eknqdmbd-Hm
o]qshbtk]q*sgd tmbkd]mdc qdfhnm %qdc( ]mc sgd nmd
bkd]mdc trhmf sgd Qnbgdkkd r]ksr %aktd( ]qd rgnvm-
C]s] ]qd ]c]osdc eqnl Qde-Z04[-Hm o]qshbtk]q*sgd
oqnlos,f]ll] khmdr eqnl 24Bk]s677-317 jdU ]mc
406-/62 jdU*chrbtrrdc k]sdq*]qd l]qjdc vhsg qdc
]qqnvr- @krn* sgd oqnlos �,q]xr eqnl Fd hrnsnodr
Z14[* chrbtrrdc hm Rdb- 1-2* ]qd qdonqsdc ]r fqddm
otkrdr vhsg hmsdmrhshdr hm tmhsr ne 0/ð1 a- %Enq
hmsdqoqds]shnm ne sgd qdedqdmbdr sn bnkntq hm sghr
�ftqd kdfdmc* sgd qd]cdq hr qdedqqdc sn sgd Vda
udqrhnm nesghr ]qshbkd-(

Ehf-1- B]ostqd bqnrrrdbshnm nem]stq]kbnoodq*shm*]mc bgknqhmd eqnl sgdDMCE,
UHHHa khaq]qx Z15[-
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sgd cdsdbshnm dptholdms ]mc dmuhqnmldms sn ld]rtqd sgd cdb]xhmf
�,q]xr-Lnqdnudq*enkknvhmfsgdhmbqd]rhmftrdneOF@@ hm qdbdmscdb]cdr*
lnqd ]ssdmshnm g]r addm o]hc sn sgd cdrhfm necdchb]sdc r]lokd dmuh,
qnmldms]mc knv,a]bjfqntmc aknbjgntrdr-Sgdrdbnlonmdmsr]qdaqhdfix
rtll]qhrdc hm sgd enkknvhmf o]q]fq]ogr-

1-0- Mdtspnm rntpbdr

Udqx �qrs dw]lokdr ne dwodqhldmsr a]rdc nm mdtsqnm ]bshu]shnm
hmbktcd sgd anla]qcldmsneAd s]qfdsrvhsg cdtsdqhtl ]bbdkdq]sdc hm ]
bxbknsqnm Z3[nqU]m cd Fq]]e]bbdkdq]snqrZ2/[-Rs]qshmf eqnl sgd 0841*
]m nodm rdquhbd enq hmctrsqh]k]mc ]b]cdlhb trdqrv]r ]u]hk]akd ]ssgd
fq]oghsd,tq]mhtl mtbkd]qqd]bsnqnesgd N]j Qhcfd M]shnm]kK]anq]snqx
Z20[*]r] ’mdv rdquhbdsn ]m]kxrsr–-@ssgdr]ldshld*]ssdlosrvdqd]krn
l]cd sn dwonqs sghr ldsgncnknfx*trhmf m]stq]kmdtsqnm rntqbdr*hmsn
bnlldqbh]k]mc hmctrsqh]kk]anq]snqhdrZ21[-Sgdrd hmhsh]shudrrtffdrsdc
sgd ghfg onsdmsh]khlo]bsnemdtsqnm,hqq]ch]shnm sdbgmhptdrenq] u]qhdsx
netrdr*ansg hmctrsqh]k]mc ]b]cdlhb-
Sgd �qrs dw]lokdr ne cdchb]sdc trdq e]bhkhshdr enq OF@@ rstchdr

hmbktcdsgdMHRS BdmsqdenqMdtsqnm Qdrd]qbg Z13*31*32[trhmf ansg bnkc
]mc sgdql]kmdtsqnm ad]lrhm sgd088/� *pthbjkx enkknvdc ax e]bhkhshdr]s
Itkhbg Z22[*Atc]odrsZ24[*Snj]hZ23[ ]mc EQL,HHZ25*33[-Bnkc mdt,
sqnmr ]qd nesdm oqdedqqdc sn sgdql]knmdr adb]trd sgd ]arnqoshnm bqnrr
rdbshnm βX%D(g]r]m hmudqrd cdodmcdmbd tonm sgd hmbhcdmsmdtsqnm dm,
dqfx D*nesgd enql Z34[-

βNþC 0 Þ βNþC �0
rrrrr
C�

C

X
: %0(

vhsg D/ Þ 14-2 ldU ]mc sgd o]q]ldsdqβX %D/(]u]hk]akd hm rs]mc]qc kh,
aq]qhdrrtbg ]rQde-Z35[-Enqsghrqd]rnm*bnkc mdtsqnmroqnuhcd ] ghfgdq
b]ostqd q]sd sg]m sgdql]kmdtsqnmr*sgtr] k]qfdqcdb]xhmf rhfm]k-
Vghkd qd]bsnq,a]rdc e]bhkhshdr*trhmf bnkc ]mc sgdql]kmdtsqnmr*]qd

fdmdq]kkx bnmshmtntrrntqbdr*sgd ]cudmsne]bbdkdq]snq,cqhudm ro]kk]shnm
mdtsqnm rntqbdr oqnuhcdc svn mnudknoonqstmhshdr-Ehqrs*vgdm rknvhmf
cnvm e]rsmdtsqnmrfdmdq]sdc hm ] ro]kk]shnm oqnbdrr*] rhfmh�b]msfitw ne
tmcdq,lncdq]sdc dohsgdql]kmdtsqnmrhr]u]hk]akd-Sghrhrduhcdmseqnl
Ehf-2*vgdqd vd qdonqssgd mdtsqnm fitw ]ssgd r]lokd onrhshnm nesgd
UDRTUHN hmrsqtldms ]s sgd HRHR ro]kk]shnm rntqbd %TJ(- Dohsgdql]k

mdtsqnmrg]ud]m ]cchshnm]koqna]ahkhsxsn adb]ostqdc ax]fhudm mtbkdtr
]mc dlhsshmf ] �,q]x*sgqntfg Aqdhs,Vhfmdq,khjd qdrnm]mbdr nesgd enql
Z16[9

β�þC 0 Þ
g0

4σiLC

!

π

dπ
� m � �

þC ð C π00 ¼ � 0;2
: %1(

vhsg Dπ sgd bdmsq]kdmdqfx nesgd π,sg qdrnm]mbd*fπ sgd qdk]sdc ltksh,
okhbhsx e]bsnq* sgd o]q]ldsdqr � m ]mc � � ]qd sgd etkk vhcsg ]s g]ke
l]whltlqdk]sdc sn sgdoqna]ahkhsxneb]ostqhmf]mdtsqnm ]mc dlhsshmf]
ognsnm*qdrodbshudkx*]mc � Þ � m ¼ � �-Ehm]kkx*g hrsgd Ok]mjzrbnmrs]ms
]mc lM sgd mdtsqnm l]rr-@r]kqd]cx rgnvm hm Ehf-1*sgdrd qdrnm]mbdr
oqnuhcdhmsdmrd]mc vdkk,knb]khrdc od]jrhm sgdb]ostqdbqnrrrdbshnm*]mc
sgdhqonrhshnmr]qd ’�mfdqoqhmsr– necheedqdmshrnsnodr-
Sgd rdbnmc noonqstmhsx ]sro]kk]shnm rntqbdrhrsg]ssgdhqotkrdc m],

stqd ]kknvr SNE ld]rtqdldmsr vgdqdax sgd shld svgdm ] mdtsqnm hr
b]ostqdc axsgdr]lokd]s]fhudm chrs]mbdK/ eqnl sgdmdtsqnmlncdq]snq
hr qdk]sdc sn sgd shld s/ vgdm sgd ro]kk]shnm oqnbdrr s]jdr ok]bd hm sgd
rntqbd uh] sgd mdtsqnm dmdqfx ]r

nð n� Þ
rrrrrrr
iL

0C

X
E�� %2(

Nmd rgntkc mnshbd sg]smdtsqnm bgnoodqrb]m ad trdc sn sq]mrenql ]
bnmshmtntrsgdql]knqbnkc mdtsqnm ad]l hmsn ] otkrdc nmd*]rnmd b]m
]ooqdbh]sd hm sgd b]rd neOF@@ rstchdrtrhmf otkrdc bnkc mdtsqnm ad]lr
]sMHRS Z37[ ]mc Atc]odrsZ38[-Gnvdudq*sgdhq deedbshudmdrr enq doh,
sgdql]kmdtsqnmr pthbjkx vnqrdmr vhsg sgd hmbqd]rhmf mdtsqnm dmdqfx-
Rnld dw]lokdrnemdtsqnm dmdqfx rdkdbshnm trhmf bgnoodqr]qd oqnuhcdc
hm Qder-Z4/*40[-
S]akd 0 qdonqsr ] khrs ne mdtsqnm hmrsqtldmsr ]mc e]bhkhshdr vgdqd

OF@@ hr ]u]hk]akd ]soqdrdmsenq trdqr*]krn ldmshnmhmf hesgd mdtsqnm
rntqbd hr nodq]sdc hm ] bnmshmtntr nq otkrdc v]x-Qde-Z1/[ qdonqsr ]
knmfdqkhrsnee]bhkhshdrnodq]shmfhm sgdodqhncr0855“1///-@lnqdqdbdms
qduhdv*vhsg o]qshbtk]q ]ssdmshnm sn bnlo]bsmdtsqnm rntqbdr*v]r oqd,
rdmsdc hm Qde-Z41[-Hshr]krn vnqsg mnshmf sg]s*hm ] 1/04 khrsneOF@@
hmrsqtldmsr ]mc e]bhkhshdroqnuhcdc ax nmd nesgd H@D@ vnqjhmf fqntor
Z42[*nmkxsgd@MMQHhmrsqtldms]sI,O@QB Z3/[v]rldmshnmdc ]lnmfrs
sgd ro]kk]shnm rntqbdr* ]ksgntfg hsr l]hm ]ookhb]shnm hr ]hldc sn sgd
cdsdqlhm]shnm neb]ostqd bqnrrrdbshnmrenqmtbkd]qc]s]a]rdrZ43[-Nmd
b]m mnshbdgnv qd]bsnqrntqbdrfdmdq]kkx oqnuhcdmdtsqnm ad]lrsg]s]qd
bnmshmtntr hm m]stqd*vghkd ro]kk]shnm rntqbdr oqnuhcd otkrdc mdtsqnm
ad]lr-Svn hlonqs]msdwbdoshnmr]qd oqdrdmsdc ax sgd RHMP bnmshmtntr
ro]kk]shnm e]bhkhsx Z26[* ]mc sgd qd]bsnq ]s sgd Eq]mj K]anq]snqx ne
Mdtsqnm Ogxrhbr ]s Ctam] vnqjhmf ]r ] otkrdc rntqbd Z27[-Hs hr ]krn
vnqsg mnshmf sg]s*hm sgd k]ssdqb]rd*dohsgdql]kmdtsqnmr]qd trdc ]ssgd
Qdf]s] hmrsqtldmssn dmg]mbd sgdM@@ rhfm]keqnl rnld sq]bd dkdldmsr-
Ehm]kkx*OF@@ b]o]ahkhshdr]qd ]krn qdonqsdc ]ssgd Bdmsqn @snlhbn A]q,
hknbgd %B@A(*vgdqd ] Khmd]q@bbdkdq]snq%KHM@B(hr trdc sn ]bbdkdq]sd
dkdbsqnmr ]mc nas]hm ] otkrdc rntqbd ne e]rs mdtsqnmr enkknvhmf sgd
hmsdq]bshnm neaqdlrrsq]gktmf ognsnmrnm ] s]qfdsZ28[-

Ehf- 2- Sgd mdtsqnm ad]l fitw ]s sgd r]lokd onrhshnm ne sgd UDRTUHN rodb,
sqnldsdq]sHRHR-C]s] ]c]osdc eqnl Qde-Z36[-

SUakd 0
Rnld dw]lokdr ne hmrsqtldmsr ]mc trdq e]bhkhshdr vgdqd OF@@ hr ]u]hk]akd*
tmcdqkhmhmf sgd chrshmbshnm adsvddm bnmshmtntr%bnms-(nqotkrdc rntqbdr-

Hmrsqtldms:E]bhkhsx Rntqbd Qde-

BM.SM,OF@@:MHRS Qd]bsnq%bnms-( Z13[
DKK@:JE@*Itkhbg Qd]bsnq%bnms-( Z22[
I@DQH:Snj]h Qd]bsnq%bnms-( Z23[
OF@@.MHOR:Atc]odrs Qd]bsnq%bnms-( Z24[
EQL,HH:LKY Qd]bsnq%bnms-( Z25[
OF@:RHMP*ORH Ro]kk]shnm %bnms-( Z26[
QDF@S@:EKMO*Ctam] Qd]bsnq%otkrdc( Z27[
BM@A:A]qhknbgd KHM@B %otkrdc( Z28[
@MMQH:I,O@QB Ro]kk]shnm %otkrdc( Z3/[
HMDR:HRHR Ro]kk]shnm %otkrdc( Z18[
UDRTUHN:HRHR Ro]kk]shnm %otkrdc( Z30[
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1-1- Mdtspnm fthcdrXmc aknbigntrdr

D]qkx ]ookhb]shnmr neOF@@ dwoknqdc sgd onrrhahkhsx sn odqenql sgd
dwodqhldmsdhsgdqok]bhmfsgdr]lokdvhsghm ]qd]bsnqZ44[nqntsrhcdZ7[*
hqq]ch]shmf hssgqntfg ] ad]l onqs-Sgd l]hm ]cu]ms]fdr hm g]uhmf sgd
r]lokd vhsghm sgd qd]bsnq*h-d-)sgd ghfg mdtsqnm fitw anla]qchmf sgd
l]sdqh]ktmcdqhmudrshf]shnm*v]rbnlokdsdkx nudqbnld ax sgd ]cudmsne
mdtsqnm fthcdr* ]r chrbtrrdc hm sgd mdws o]q]fq]og- Gnvdudq* hs hr
hmsdqdrshmf sn mnshbd sg]s ]s otkrdc mdtsqnm rntqbdr* vgdqd sgd SNE
sdbgmhptd hr dloknxdc*sgd qdrnktshnm nm sgd hmbhcdms mdtsqnm dmdqfx
hloqnudrvhsg hmbqd]rhmf oqhl]qx fihfgskdmfsg*K/*adsvddm sgd rntqbd
]mc sgd r]lokd onrhshnm*]rnmd b]m ]ooqdbh]sd eqnl Dp-%2(-Sgdqdenqd*
sgd cdudknoldmsneS,OF@@ qdpthqdrsgd bgnhbd ne] rths]akd u]ktd neK/*
knmf dmntfg sn oqnuhcd ] qd]rnm]akd mdtsqnm,dmdqfx qdrnktshnm adsvddm
dohsgdql]kmdtsqnm dmdqfhdr*xdsmnssnn knmf rn ]rsn oqnuhcd ] cdbdms
mdtsqnm fitw ]ssgd r]lokd onrhshnm-
Mdtsqnm fthcdr ]qd fdmdq]kkx trdc enq sgdql]k]mc bnkc rntqbdr-Hm

e]bs*mdtsqnmr vhsg v]udkdmfsgr k]qfdq sg]m b]-0 ¸ b]m ad qdchqdbsdc
snv]qcr sgd r]lokd onrhshnm enkknvhmf ] etkk qdfidbshnm nm ] oqnodqkx
sqd]sdc ]mc onkhrgdc fthcd v]kk-Mdtsqnm fthcdr ]kknv*]lnmfrsnsgdq
]cu]ms]fdr*sn nas]hm ] ghfg,hmsdmrhsx ]mc tmhenql ad]l oqn�kd ]ssgd
r]lokd onrhshnm-Lnqdnudq*btqudc fthcdr b]m ad trdc sn rdo]q]sd bnkc
]mc sgdql]kmdtsqnmreqnl sgddohsgdql]k,mdtsqnm bnlonmdms]rvdkk]r
�,q]xr eqnl sgd mdtsqnm rntqbd bnmsqhatshmf sn sgd a]bjfqntmc hm rs]m,
c]qc OF@@ ld]rtqdldmsr-Nm sgd nsgdq g]mc*mdtsqnm fthcdr ]qd mns
de�bhdmsenqdohsgdql]kmdtsqnmr*enqsgd o]qshbkdzrv]udkdmfsg hrrgnqsdq
sg]m ]mx hmsdq]snlhb chrs]mbd nesgd bn]shmf l]sdqh]k*mns]kknvhmf ]m
de�bhdmsqdchqdbshnm nesgd mdtsqnm-Enqsghrqd]rnm*ghfgdqa]bjfqntmcr
]qd fdmdq]kkx oqdrdms]sdohsgdql]k,mdtsqnm hmrsqtldmsr*l]hmkx qdk]sdc
sn sgd �,q]xr fdmdq]sdc vhsghm sgd s]qfds]mc lncdq]snq-Enq sgd r]ld
qd]rnm*sgd dohsgdql]kfitw ]s sgd r]lokd onrhshnm b]mmns ad annrsdc
trhmf ] fthcd*]rnoonrdc sn vg]sg]oodmrenqsgdql]k]mc bnkc mdtsqnmr
vgdqd sxohb]kf]hmr]qd nesgd nqcdqne0/“0// %rdd*d-f-)Qder-Z38*45[(-
Enq sgd qd]rnmr ldmshnmdc ]anud*OF@@ dwodqhldmsr ]s ro]kk]shnm

mdtsqnm rntqbdr qdpthqd ]cchshnm]k a]bjfqntmc bg]q]bsdqhy]shnm
Z46“48[-Gnvdudq*rnld sqhbjr b]m ad ]ookhdc sn ]kkhmrsqtldmsaknbj,
gntrdr-Enqdw]lokd*]sMHRS sgdr]lokddmuhqnmldmshrcdudknoodc vhsg
gxcqnfdm,eqdd l]sdqh]kr*rn ]r sn lhmhlhrd sgd a]bjfqntmc enq pt]msh,
s]shud cdsdqlhm]shnm negxcqnfdm hm r]lokdrtrhmf sgd 1112 jdU oqnlos
�,q]x dlhrrhnm khmd-Hm rnldb]rdr*anqnm,eqddl]sdqh]kr]qdtrdc sn ]unhc
sgd dlhrrhnm ne sgd oqnlos �,q]xr ]s 367 jdU enkknvhmf sgd mdtsqnm
b]ostqd nq*he mns onrrhakd*]cchshnm]kk]xdqr ne otqd kd]c ]qd trdc sn
]arnqa sgdl-Vgdm mdtsqnmr mddc sn ad b]ostqdc* 5Kh nq dpthu]kdms
]arnqahmf l]sdqh]kr ]qd trdc*enq dw]lokd hm sgd ad]l rsno sn ]unhc
mdtsqnmrantmbhmf a]bj hmsn sgd aknbjgntrd-Ehm]kkx*sgd dmuhqnmldms]k
q]ch]shnm eqnl rb]ssdqdc mdtsqnmrb]ostqdc ax sgd aknbjgntrd v]kkrb]m
ad lhmhlhrdc ax*vgdm onrrhakd*hmbqd]rhmf sgd chldmrhnmrnesgd qnnl
]mc*lnqd d]rhkx*ax bn]shmf bnmrsqtbshnm l]sdqh]kr ]mc v]kkrvhsg KhE
shkdr*]rhm sgd b]rd neI@DQHZ23[]mc MHRS Z31[-
Hshrvnqsg ldmshnmhmf sgd chqdbsbnlo]qhrnm ners]mc]qc OF@@ b],

o]ahkhshdrtrhmf sgdql]kmdtsqnmr]ssgdQns]wrodbsqnldsdq]sHRHR ]mc ]s
sgd Atc]odrsqd]bsnqoqdrdmsdc hm Qde-Z5/[-Sgd bnlo]qhrnm v]rbkd]qkx
e]untq]akdhm sgd b]rd nesgd qd]bsnqrntqbd enqsvnl]hm qd]rnmr-Ehqrskx*
qd]bsnq rntqbdr cn mns rteedq eqnl ]cchshnm]k a]bjfqntmcr eqnl doh,
sgdql]k ]mc e]rs mdtsqnmr- Rdbnmckx* ]mc lnrs hlonqs]mskx hm ntq
nohmhnm* qd]bsnq rntqbdr g]ud addm hmudrshmf nm cdchb]sdc OF@@ hm,
rsqtldmsrenq] mtladqnexd]qr*vghkd*]sotkrdc ro]kk]shnm rntqbdr*nmd
g]r vhsmdrrdc nmkx ] khlhsdc mtladq ne hmudrshf]shnmr nm ad]lkhmdr
fdmdq]kkx cdrhfmdc enqnsgdq]ookhb]shnmr-Gnvdudq*]f]hm hm Qde-Z5/[hs
v]rmnsdc sg]ssgdonrrhahkhsx sn oqnuhcdbnmbtqqdmsld]rtqdldmsrtrhmf
OF@@ ]mc nsgdqmdtsqnm sdbgmhptdrbnqqdronmcdc sn ]m dwbhshmfrbdm]qhn
sg]s*hm ntqlhmc*mddcrsgd etqsgdqcdudknoldms]mc trd neS,OF@@*]r
noonrdc sn rs]mc]qc OF@@*sn rtbbddc ]mc adbnld ] bnmbqdsd qd]khsx-
Sghronhmsvhkkad etqsgdqchrbtrrdc k]sdq-

1-2- �,pXx cdsdbsnpr

Rnldd]qkx oqnbdctqdr*drodbh]kkx vhsg knv,hmsdmrhsx mdtsqnm rntqbdr
Z21[trdc Fdhfdq,Ltkkdqfinv bntmsdqr*sgtrld]rtqhmf sgd nudq]kkcdb]x
nesgd hmctbdc q]chn]bshuhsx nesgd r]lokd*l]hmkx qdk]sdc sn sgd γ,q]x
dlhrrhnm*q]sgdqsg]m sgddmdqfx rodbsqtl ne�,q]xr-Hm sgnrddwodqhldmsr
]mc k]anq]snqhdrvgdqd sgd �,q]x dmdqfx v]rcdsdbsdc*�qrsrds,torvdqd
dpthoodc vhsg e]rsM]Hrbhmshkk]snqcdsdbsnqr-Gnvdudq*]rsgdrd cdsdbsnq
g]ud ] onnqqdrnktshnm neognsnm dmdqfhdr*nmd nesdm mddcdc sn odqenql
rnld bgdlhb]k,rdo]q]shnm oqnbdrrhmf nesgd hqq]ch]sdc r]lokd rn ]r sn
]kknv sgd hmsdqoqds]shnm ne sgd bnkkdbsdc rodbsq]- Sghr nars]bkd v]r
nudqbnld vhsg sgd ]cudmsneFd,a]rdc cdsdbsnqrZ5[*]rsgdx l]mhedrs]
ghfgdq dmdqfx qdrnktshnm*]kknvhmf sgd hmsdqoqds]shnm nerodbsq] vgdqd
sgd od]jreqnl l]mx hrnsnodr]qd oqdrdms]ssgd r]ld shld-
Hm nqcdq sn nas]hm fnnc,pt]khsx OF@@ rodbsq] ne sgd r]lokd*hs hr

hlonqs]mssn jddo sgd q]ch]shnm a]bjfqntmc ]rknv ]ronrrhakd*]mc nmd
rgntkc g]ud sgd b]o]ahkhsx sn qdidbsrhfm]kr]qhrhmf eqnl hmbnlokdsd dm,
dqfx cdonrhshnm ne �,q]xr eqnl sgd r]lokd vhsghm sgd cdsdbsnq-Hm sgd
k]ssdqb]rd*�,q]xrtmcdqfnhmf Bnlosnm rb]ssdqhmf hm sgd cdsdbsnqcdonrhs
nmkx ] u]qh]akd eq]bshnm nesgdhqsns]kdmdqfx*oqnctbhmf ]m tmcdrhq]akd
bnmshmttl hm sgd rodbsqtl*vnqrdmhmf sgd cdsdbsnq rdmrhshuhsx sn etkk,
dmdqfx od]jr ]mc sgd rhfm]k,sn,mnhrd q]shn- Enq sghr qd]rnm* OF@@
cdsdbshnm rxrsdlr ]qd nesdm dpthoodc vhsg Bnlosnm rtooqdrrhnm bnl,
onmdmsr- Sgd trt]k ]ooqn]bg hr sn rtqqntmc sgd l]hm cdsdbshnm tmhs
cdchb]sdc sn ghfg qdrnktshnm �,q]xrodbsqnrbnox*fdmdq]kkxGhfg,OtqhsxFd
%GOFd( cdsdbsnqr*vhsg ]m ]mmtk]q nq pt]rh,]mmtk]q Bnlosnm,rtooqdr,
rhnm tmhsa]rdc nm ]m ]qq]x neghfg,de�bhdmbx rbhmshkk]shnm bqxrs]k*nesdm
Ahrltsg Fdql]m]sd %Ah3Fd2N01*bnllnmkx qdedqqdc ]rAFN(*bntokdc sn
OgnsnltkshokhdqStadr%OLS(-Cheedqdmsu]qh]shnmrnm sghrfdnldsqx ]qd
qdonqsdc hm sgd khsdq]stqd9] gnkknv bxkhmcdq ne AFN rtqqntmchmf sgd
rdlhbnmctbsnq cdsdbsnq Z25*26[:] rhlhk]q fdnldsqx atsvhsg ]m ]cch,
shnm]k cdsdbshnm dkdldms sn ]unhc ]cchshnm]k a]bjfqntmc eqnl a]bj,
rb]ssdqdc �,q]xrZ03*50[:nsgdqcdrhfmrhm vghbg sgdGOFdcdsdbsnqhrmns
bn]wh]katsodqodmchbtk]qsn sgd rtooqdrrhnm rxrsdl Z32[:nqOF@@ cd,
sdbsnqrbnlahmhmf ansg sgd �qrs]mc sgd k]ssdqbnm�ftq]shnmrZ25*26[-Hm
sgdrd Bnlosnm rtooqdrrdc cdsdbsnqr*sgd AFN bnlonmdmsrrtqqntmchmf
sgd GOFd cdsdbsnqnodq]sd hm ]msh,bnhmbhcdmbd lncd*ld]mhmf sg]she]
�,q]x hmsdq]bshmfvhsg sgdGOFdcdsdbsnqrtmcdqfndrBnlosnm rb]ssdqhmf
hmrhcd hs]mc sgdm hmsdq]bsrhm sgd AFN cdsdbsnqvhsghm ] rodbh�dc shld
vhmcnv*sgd dudmshr qdidbsdc-Sgd noonrhsd hr ]krn u]khc9�,q]xr hmsdq,
]bshmfhm sgdrtooqdrrhnm rxrsdl ]mc sgdm qdud]kdc axsgdghfg,qdrnktshnm
cdsdbsnq vhkk ad qdidbsdc ]r vdkk- Hm sghr v]x* tmv]msdc rhfm]kr* mns
bnmsqhatshmf sn ] etkk,dmdqfx od]j ats oqnuhchmf ] bnmshmtntr a]bj,
fqntmc*vhkkad qdidbsdc*sgtr hloqnuhmf sgd od]j,sn,a]bjfqntmc q]shn
]mc ]kknvhmf ] adssdqrdmrhshuhsx-
Hshrvnqsg mnshmf sg]s]msh,bnhmbhcdmbdvhsg AFN hrnmkx a]rdc nm sgd

nbbtqqdmbdnedudmsrhm sgdr]ldshldvhmcnv*atssgdAFN cdsdbsnqr]qd
mns trdc enq Otkrd,Gdhfgs @m]kxrhr %OG@(* enq vghbg sgdx ]qd mns
]cdpt]sd ctd sn sgdhq knv khfgs xhdkc ]mc rknv cdb]x shld* ]s kd]rs
bnlo]qdc vhsg nsgdq rbhmshkk]snqr-Hm e]bs*AFN hrl]hmkx trdc hm sgdrd
rxrsdlrctd sn hsrghfg rsnoohmf,onvdq]mc hsrknv rdmrhahkhsx sn mdtsqnm
]bshu]shnm ]mc b]ostqd- @s sgd r]ld shld* GOFd cdsdbsnqr g]ud knv
rsnoohmf,onvdqbnlo]qdc sn rbhmshkk]shnm bqxrs]kr]mc sgdx mddc ] bnnk,
hmf rxrsdl ]mc o]qshbtk]qdkdbsqnmhbr-Enqsghrqd]rnm*cdrhfmrhm vghbg
sgd GOFd hrqdok]bdc vhsg rbhmshkk]shnm bqxrs]kb]m ad entmc hm sgd khsdq,
]stqd Z51[-Vd ]krn mnsd sg]s rnld lnch�b]shnmr ne sgd GOFd,AFN
rs]mc]qc cdrhfm bntkc oqnuhcd ]cchshnm]kadmd�s sn sgd cdsdbshnm rxr,
sdl-Enqdw]lokd*sgdGOFdbntkc adqdok]bdc vhsg ghfgdq,de�bhdmbx ]mc
ghfg khfgs,xhdkc rbhmshkk]snqr%d-f-*K]Aq2(-Qdok]bhmf sgd AFN hm sgd rtq,
qntmchmf cdsdbsnqrvhsg ghfgdqkhfgs,xhdkc ]mc e]rsdqcdb]x,shld rbhmshk,
k]shnm bqxrs]kr %d-f-* KXRN( bntkc ]kknv sn l]jd OG@ ]krn hm sgd
rtooqdrrhnm cdsdbsnq*qdbnudqhmf dudmsr sg]scdonrhssgd nudq]kkdmdqfx
adsvddm sgd rodbsqnldsdq]mc sgd ft]qc cdsdbsnqnqsn rgqhmj sgd shld
vhmcnvrenqadssdqBnlosnm qdidbshnm*qdrodbshudkx-S]akd 1 oqnuhcdr]
khrsnerbhmshkk]shnm l]sdqh]kr]mc sgdhql]hm oqnodqshdr*sg]sbntkc ad ne
hmsdqdrsenqetstqd cdudknoldmsrneS,OF@@*]rchrbtrrdc k]sdq-
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Hshrhmsdqdrshmf sn mnsd gnv rnld nesgd od]jrhm OF@@ rodbsq] bntkc
ad qdk]sdc sn oqnlos �,q]xr fdmdq]sdc ax mdtsqnmr rb]ssdqdc ax sgd
r]lokd snv]qcr sgd cdsdbsnq ]mc b]ostqdc ax dkdldmsr vhsghm sgd cd,
sdbsnq-Rnld nesgdrd dkdldmsr*d-f-*fdql]mhtl hm GOFd cdsdbsnqr*b]m
o]qshbho]sdvhsg rdudq]kkhmdrsn sgda]bjfqntmc hm ]OF@@ld]rtqdldms-
Hm sgd �,q]x dmdqfx q]mfd hm Ehf-0 sgdl]hm khmdreqnl ] mdtsqnm b]ostqd
bnqqdronmc sn sgd 62Fd %m*�(63Fd oqnlos dlhrrhnmr ]s 484-8 jdU ]mc
5/7-2 jdU*vghkdsgdl]hm khmdreqnl ]m hmdk]rshbrb]ssdqhmfbnqqdronmc sn
sgd qd]bshnmr 63Fd %m*m’�(63Fd ]s484-8 jdU ]mc sn 61Fd %m*m’�(61Fd ]s
582-/ jdU Z14[-Sgd OF@@ khmdreqnl ]kksgd hrnsnodrneFd ]qd qdonqsdc
hm Ehf-0 ]mc fqddm otkrdr%vhsg hmsdmrhshdrhm tmhsrne0/ð1 a(-
Qdf]qchmf sgd cdrhfm ne sgd Bnlosnm rtooqdrrhnm rxrsdl* hs hr

hlonqs]mssn rsqdrr sg]sBnlosnm rb]ssdqhmf bqnrr rdbshnm cdodmcransg
nm dmdqfx nesgd hmbnlhmf �,q]xr]mc sgd deedbshud ]snlhbmtladqnesgd
cdsdbsnq-Enqsghrqd]rnm*cdodmchmf nm sgd q]mfd nedmdqfhdrnehmsdqdrs*
cheedqdmsbgnhbdrbntkc ad l]cd enqsgd rbhmshkk]shnm bqxrs]kr-Lnqdnudq*
sgd rb]ssdqhmf ]mfkd rsqhbskx cdodmcrnm sgd dmdqfx*enkknvhmf sgd Jkdhm,
Mhrghm] enqltk]*vhsg enqv]qc rb]ssdqhmf bg]q]bsdqhyhmf ognsnmr vhsg
dmdqfhdr]anud0 LdU Z53[-@f]hm*cdodmchmf nm sgdq]mfdnedmdqfhdrne
hmsdqdrs*sgd cdrhfm nesgd rtooqdrrhnm rxrsdl bntkc adnoshlhydc*]r]krn
chrbtrrdc hm Qde-Z54[-
@r] �m]kqdl]qj*rhmbd sgd bgnhbdrqdk]sdc sn fdnldsqx neansg sgd

oqhl]qx cdsdbsnq]mc sgd rghdkchmf cdsdbsnqcdsdqlhmd sgd odqenql]mbd
hm sdqlr nerdmrhshuhsx ]mc a]bjfqntmc qdidbshnm*nmd rgntkc mnsd sg]s
Lnmsd B]qkn rhltk]shnmr ]qd etmc]ldms]k enq sgd noshlhy]shnm ne sgd
cdrhfm nesgd nudq]kkcdsdbshnm rxrsdl-Cheedqdmsrhltk]shnmr snnkr khjd
LBMO Z55*56[*Fd]ms3 Z57“6/[]mc EKTJ@ Z60*61[g]udaddm trdc-Hshr
hlonqs]mssn rsqdrrsg]s*drodbh]kkxhm sgdoqnctbshnm neoqnlos�,q]xr*sgd
lnrs rths]akd Lnmsd B]qkn bncd ]mc hsr khaq]qhdr ltrs ad sgnqntfgkx
rdkdbsdc*rhmbd duhcdms cheedqdmbdr hm �,q]xr xhdkc ]qd qdonqsdc hm sgd
khsdq]stqd Z62[-

1-3- Cdsdbshnm ldsgncrepnl nsgdp�dkcrnepdrdXpbg

Oqnlos�,q]x cdsdbshnm hr ]krn nehmsdqdrshm nsgdq�dkcr neqdrd]qbg
rtbg ]r Ldchb]k Ogxrhbr* drodbh]kkx enq g]cqnmsgdq]ox Z63*64[* ]mc
dmuhqnmldms]k]ookhb]shnmraha65Z54*65[-Hm g]cqnmsgdq]ox*sgd oqnlos
�,q]xr*oqnctbdc ax oqnsnmr ]mc khfgs hnmr trdc enq q]chnsgdq]ox*]qd
etmc]ldms]ksn hmedqsgd q]mfd nesgd o]qshbkdr]mc sgd cnrd cdonrhshnm
hmrhcd sgd o]shdms-L]mx rnktshnmrbnldeqnl sghrrdbsnq*l]hmkx enbtrdc
nm hl]fhmf ats]krn enbtrdc nm rodbsqnldsqx*vhsg rdudq]kcheedqdmscd,
rhfmrsg]sb]m ad chuhcdc hm entqfqntor9� Oqnlos�,q]x Hl]fhmf9ax ld]mrneo]rrhud bnkkhl]shnm sgqntfg rod,
bh�b]kkx cdrhfmdc bnlonmdmsr %d-f-*ohmgnkd nq jmhed,dcfd bnkkhl],
snqr(]mc onrhshnm,rdmrhshudcdsdbsnqr*sgdonrhshnm eqnlvghbg oqnlos
�,q]xrhrfdmdq]sdc hm sgd r]lokd b]m ad qdbnmrsqtbsdc Z66*67[:� Bnlosnm B]ldq]9trhmf dkdbsqnmhb bnkkhl]shnm s]jhmf ]cu]ms]fd ne
sgd dmdqfx cdonrhshnm ctd sn Bnlosnm hmsdq]bshnmr hm rtardptdms

cdsdbsnqr ]mc sgd ]mfkd adsvddm sgd hmsdq]bshnmr sgdlrdkudr*hs hr
onrrhakd sn qdbnmrsqtbssgd onrhshnm nesgd hmbnlhmf �,q]xrZ68*7/[:� Oqnlos�,q]x Shlhmf9s]jhmf hmsn ]bbntmssgd shld adsvddm sgd fdm,
dq]shnm nesgd o]qshbkd ]mc sgd ]qqhu]knesgd �,q]x hm sgd cdsdbsnq*hshr
onrrhakd sn qdbnmrsqtbssgd g]cqnm sq]mrhsshld vghbg b]m ad bnqqd,
k]sdc vhsg sgd onrhshnm nehmsdq]bshnm hmrhcd sgd ancx nesgd o]shdms
eqnl vghbg sgd �,q]x v]rdlhssdc Z68*70[:� Oqnlos �,q]x Rodbsqnrbnox9 hr l]hmkx cdunsdc sn qdbnmrsqtbs sgd
bnlonrhshnm nesgd hmsdq]bshnm unktldhm sgd s]qfdscdodmchmf nm sgd
cheedqdmsq]shnrneb]qanm ]mc nwxfdm %eqnl sgdhqrodbh�b khmdrhm sgd
rodbsqtl(]mc hshr onrrhakd sn hmedq sgd sxod neshrrtd hm vghbg sgd
hmsdq]bshnm nbbtqqdc Z67*71“73[-
Q]mfd udqh�b]shnm bntkc ]krn ad nehmsdqdrshm btkstq]kgdqhs]fd hm sgd

b]rd ne mnm,gnlnfdmdntr ]qsde]bsr-Hm ]cchshnm sn onrhshnm cdsdbshnm*
sgdrd ]ooqn]bgdrb]m rtffdrscheedqdmsfdnldsqhdr necdsdbshnm rths]akd
enqS,OF@@ dwodqhldmsr-

2- Cdudknoldmsneshld�pdrnkudc OF::

Fhudm sgd]anud chrbtrrhnm*sgd cdudknoldmsneS,OF@@ ]sro]kk]shnm
mdtsqnm rntqbdr qdoqdrdmsr ]m dwbhshmf noonqstmhsx ]r vdkk]r ] bg]k,
kdmfhmf oqnidbs-Hm sghrrdbshnm*vdvhkk�qrsqduhdv rnldo]rsadmbgl]qj
sdrsrneS,OF@@ hmudrshf]shnmr*sgdmvdvhkkrgnv rnldmdv S,OF@@ c]s]
bnkkdbsdc nm sgd UDRTUHN rodbsqnldsdq]sHRHR*]mc �m]kkx vd vhkkoqn,
onrd rnldrtffdrshnmrenqsgd etqsgdqcdudknoldmsnesgdsdbgmhptdnudq
sgd bnlhmf xd]qr*d-f-)hm sgd eq]ldvnqj ne] etstqd HRHR,HHe]bhkhsx Z74[(-

2-0- AdmbglXpi sdrsr

Nudqsgd k]rscdb]cd*] mtladqnedwodqhldms]khmudrshf]shnmrvdqd
odqenqldc ]sHRHR enqsgd cdudknoldmsnehmrsqtldms]shnm enqdohsgdql]k
mdtsqnm rodbsqnldsdqrZ75[*vghbg bnlahmdc sgdSNEsdbgmhptdvhsg sgd
cdsdbshnm ne �,q]x dlhrrhnm rodbsq]- Hm o]qshbtk]q* hm sgd b]rd ne sgd
UDRTUHN rodbsqnldsdq Z36[* S,OF@@ a]rdc ]bpthrhshnm rds,tor vdqd
trdc enqsgdcdudknoldmsnesgdqdrnm]mbd,cdsdbsnqsdbgmhptdZ76*77[hm
sgd b]rd neX@O rbhmshkk]snqraha78Z30*78[]mc BcYmSd cdsdbsnqrZ8/[-
Nudq sgd o]rs 4 xd]qr* S,OF@@ g]r addm trdc ]r ] rdke,rs]mchmf

sdbgmhptd Z17*18[-Hm o]qshbtk]q*Sng ds]k-Z17[ ]ookhdc sgd bnmbtqqdms
ld]rtqdldmsneOF@@ ]mc MQB@ ]ssgd @MMQHhmrsqtldms]sI,O@QB-
Sgdx dwokhbhskx mnsdc gnv sgdsvn sdbgmhptdrqdpthqdqdk]shudkx cheedqdms
cdsdbsnqrxrsdlr-Nm sgd nmd g]mc*MQB@ trhmf sgd SNE sdbgmhptd qd,
pthqdre]rsrbhmshkk]snqrvhsg fdmdq]kkx knvdq�,q]x dmdqfx qdrnktshnm-Nm
sgd nsgdqg]mc*OF@@ qdpthqdrghfg,qdrnktshnm %fdmdq]kkx Fd(cdsdbsnqr*
xdsrknv hm m]stqd-Sgd@tsgnqroqdrdmsdc S,OF@@ rodbsq] eqnl ]m ]qq]x
ne GOFd cdsdbsnqr bnlahmdc hm ]msh,bnhmbhcdmbd enq a]bjfqntmc rto,
oqdrrhnm-Rgnqskx ]esdq*Edrs] ds]k-Z18[rgnvdc sgdhmbqd]rdhm dkdldms]k
rdmrhshuhsx neS,OF@@ nudqrs]mc]qc OF@@ ]ssgdHMDR rodbsqnldsdqZ80[
]sHRHR nm ] aqnmyd rs]mc]qc-Hsv]rmnsdc sg]s] bnlahmdc cdsdbshnm ne
ansg SNE ]mc �,q]x dmdqfx oqnuhcdc ] svnenkc ]cu]ms]fd-Nm sgd nmd
rhcd* ax ]m]kxrhmf sgd OF@@ rodbsq] bnqqdronmchmf sn sgd qdrnm]mbd
dmdqfx ne ] fhudm hrnsnod*nmd bntkc qdctbd sgd hmsdqedqdmbd ne �,q]x
bnmsqhatshnmr ]srhlhk]q dmdqfhdr atseqnl cheedqdmsdkdldmsr-Sghrv]r
nardqudc*enqdw]lokd*hm sgd b]rd nesgd �,q]x khmdr]sb]-052 jdU eqnl
0/6@f ]mc 010Ra*ansg sxohb]ksq]bddkdldmsrhm aqnmyd*xdsvhsg sgdk]ssdq
]krn nesdm oqdrdmshm Oa rghdkchmf aknbjr-Nm sgd nsgdqg]mc*sgd S,OF@@
]bpthrhshnm ]krn oqnuhcdc ]m ]cu]ms]fd enq MQB@*enq sgd qdk]shud hm,
sdmrhshdr nemdhfgantqhmf qdrnm]mbdr eqnl cheedqdms dkdldmsr bntkc ad
stmdc ax ]m]kxrhmf sgd lnrs]cu]ms]fdntr onqshnm nesgd aho]q]ldsqhb
%Dm*D�( ok]md-Lnqd qdbdmskx Z81[*rtbg ]oo]q]str ]mc c]s] sqd]sldms
vdqd tofq]cdc hm rtbg ] v]x sn oqnuhcd ] pt]mshs]shud ]m]kxrhr nesgd
dkdldms]kbnlonrhshnm neBt,a]rdc bdqsh�dc rs]mc]qcr*hm oqdo]q]shnm enq
]ookhb]shnmr sn etqsgdq btkstq]kgdqhs]fd hmudrshf]shnmr-Sghr vnqj oqn,
uhcdc ]m dwpthrhsd dw]lokd ne gnv mdtsqnm sdbgmhptdr b]m oqnuhcd
pt]mshs]shud ]mc ]bbtq]sd hmenql]shnm hm qdk]shnm sn atkj r]lokdr*
vgdqd]rsdbgmhptdrrtbg ]rW,q]xfitnqdrbdmbdvntkc adl]hmkx rdmrhshud

SUakd 1
Bnlo]qhrnm adsvddm GOFd*BYS ]mc rbhmshkk]shnm l]sdqh]kr hm sdqlr nel]hm
oqnodqshdr-C]s] qdsqhdudc ]mc ]udq]fdc ]lnmf ltkshokd rntqbdrZ52[]mc l]m,
te]bstqdqr� rhsdr-

Cdmrhsx KhfgsXhdkc Dmdqfx Qdrnktshnm Cdb]x shld

Cdsdbsnq Ydee Zf.bl2[ Zog.jdU[ Z; 551 jdU[ Zmr[

GOFd 21 4-25 “ “ “
BYS 31 4-67 “ “ “
K]Aq2 34 4-/7 60-5 1-7 11
BdAq2 34 4-07 47-/ 2-1 1/
RqH1 37 3-48 0/0-/ 1-8 387
M]H%Sk( 40 2-56 33-1 5-2 13/
KtX@O 5/ 6-1 0/-/ 6-8 2/
KXRN 53 6-0 23-/ 7-4 30
AFN 63 6-01 7-2 7-/ 2//

F-QnlXmdkkhdsXk- OgxrhbrNodm 5 �1.10( 0...52

4



sn sgd rtqe]bd nel]sdqh]kr hmudrshf]sdc-Ehm]kkx*OF@@ dwodqhldmsr nm
004Hm l]jhmf trd nedohsgdql]kmdtsqnmrvdqdqdonqsdc ax Fq]m]c] ds]k-
Z28[]ssgdBM@A e]bhkhsx-Hm o]qshbtk]q*]esdqonrhshnmhmf]sghbj b]clhtl
enhk adsvddm sgd mdtsqnm lncdq]snq ]mc sgd r]lokd*sgtr g]uhmf sgd
k]ssdq nmkx hqq]ch]sdc vhsg dohsgdql]kmdtsqnmr*sgd OF@@ dkdbsqnmhbr
v]rrds,to rn ]rsn g]udsgd]bpthrhshnm f]sdbnhmbhchmfvhsg sgdSNE ne]
fhudm b]ostqd qdrnm]mbd nehmchtl-
Qdbdmshmudrshf]shnmrtrhmf S,OF@@ ]ssgdUDRTUHN ad]lkhmd]sHRHR

vgdqd oqdrdmsdc hm Qde- Z82[ hm sgd b]rd ne ]mbhdms Qnl]m bnhmr-
UDRTUHN g]rcdudknodc nudqsgd k]rscdb]cd eqnl ]m hmrsqtldmscdch,
b]sdc l]hmkx sn sgdld]rtqdldmsnemtbkd]qpt]mstl deedbsrhm l]sdqh]kr
Z83[*sn ]m Dohsgdql]k]mc Sgdql]kMdtsqnm @m]kxrhr %DSM@( rs]shnm
Z84*85[ vgdqd sgd gxcqnfdm pt]mshs]shnm trhmf cddo hmdk]rshb mdtsqnm
rb]ssdqhmf Z86[* mdtsqnm cheeq]bshnm Z36[* MQB@ Z87[ ]mc
dmdqfx,rdkdbshud mdtsqnm sq]mrlhrrhnm Z88[ b]m ad ]ookhdc ]ssgd r]ld
shld nm ] fhudm r]lokd-Hm sghreq]ldvnqj*ax lhshf]shmf sgd khlhs]shnmr
]sotkrdc mdtsqnm rntqbdr]kqd]cxldmshnmdc ]anud Z5/[*sgd ]cchshnm ne
qntshmdkx ]u]hk]akd S,OF@@ b]o]ahkhshdr ]s sgd hmrsqtldms vhkk ad ]m
hlonqs]ms]cchshnm-

2-1- S,OF:: nm UDRTUGN

Hm nqcdqsn oqnuhcd rnld dw]lokdrnesgd S,OF@@ b]o]ahkhshdr]ssgd
UDRTUHN hmrsqtldms*vd oqdrdms adknv rnld mdvkx bnkkdbsdc rodbsq]
eqnl r]lokdr neb]clhtl ]mc s]ms]ktl*svn l]sdqh]krnehmsdqdrsenq]
mtladq ne]ookhb]shnmr-Hm o]qshbtk]q*b]clhtl hr ] onkkts]msl]sdqh]k
vgnrd qdkd]rd hm sgd dmuhqnmldmsb]m ad snwhb enqkhed*]mc hsrpt]mshs],
shud cdsdbshnm qdoqdrdmsr] bg]kkdmfhmf ]mc shldkx s]rj Z0//[-S]ms]ktl*
nm sgdnsgdqg]mc*hrbnmrhcdqdc mnssn qd]bsvhsg ancxfithcr]mc*enqsghr
qd]rnm hshr trdc hm nqsgno]dchb enql]mte]bstqhmf hm gho ]mc jmdd qd,
ok]bdldmsr*]lnmfrsnsgdqldchb]k]ookhb]shnmrZ0/0[-
S,OF@@ rodbsq] vdqd ]bpthqdc trhmf sgd r]ld X@O cdsdbsnq ]mc

dkdbsqnmhbr oqduhntrkx dloknxdc hm Qder- Z0/1*0/2[- Enq d]bg dudms
cdsdbsdc ax sgd X@O rbhmshkk]snq*] B@DM CS462/ chfhshydqv]rtrdc sn
qdbnqc sgd otkrd gdhfgsnesgd rhfm]k]rvdkk]rsgd shldrs]lo-Sgd k]ssdq
v]rbnlahmdc snfdsgdqvhsg sgd shlhmf nesgd HRHR rxmbgqnsqnm rn ]rsn
qdbnmrsqtbssgd mdtsqnm SNE bnqqdronmchmf sg]sdudms*]mc sgd SNE v]r
sgdm bnmudqsdc sn sgd mdtsqnm dmdqfx-Ehf-3 rgnvrsgd S,OF@@ rodbsq]
]bpthqdc vhsg sghrrds,to eqnl ] /-4,ll,sghbj b]clhtl r]lokd %kdes(]
/-8,πl,sghbj s]ms]ktl r]lokd %qhfgs(-Rodbsq] vdqd ]bpthqdc enq ]ants
0/ lhm d]bg vgdm ] btqqdmsne]ants07/ π@ v]r finvhmf hm sgd HRHR
rxmbgqnsqnm-Sgd rhfm]keqnl sgd rdudq]kb]ostqd qdrnm]mbdrhm b]clhtl
]mc s]ms]ktl ]qd pthsd duhcdms]rudqshb]kkhmdr-Hshrhmsdqdrshmf sn mnsd
gnv sgdS,OF@@ rodbsq]b]m ad]bpthqdc cnvm sn SNEu]ktdrne]eq]bshnm
ne πr vhsg sgd e]rs X@O rbhmshkk]snqr* bnqqdronmchmf sn u]ktdr ne sgd
mdtsqnm dmdqfx to sn sgd LdU-@rldmshnmdc*]rnoonrdc sn sgd b]rd ne
bnkc ]mc sgdql]k mdtsqnm e]bhkhshdr* hs hr mns onrrhakd ]s dohsgdql]k
rodbsqnldsdqrsn trdbtqudc fthcdrsn fdsqhc nesgd �,q]x fi]rg vhsghm sgd
rntqbd ]mc lncdq]snq-Enqsghrqd]rnm*]sotkrdc rntqbdrrtbg ]rHRHR*sgd
bntmsq]sdctqhmfsgd�qrssdmr,sn,gtmcqdcrneπrnesgdSNEld]rtqdldms
hrdwsqdldkx ghfg-Sghrhrpthsdduhcdmsvgdm knnjhmf ]sEhf-3*vgdqdsgd

mtladq nebntmsr fqd]skx hmbqd]rdr enq ghfg mdtsqnm dmdqfhdr ]mc knv
�,q]x dmdqfhdr-
Tmenqstm]sdkx*rtbg ghfg bntms q]sd hr rtbg sg]s ] rs]mc]qc GOFd

cdsdbsnq hr khjdkx sn r]stq]sd ]s rgnqs SNE u]ktdr* sgdm qdpthqhmf b]-
4/“0// Γ r ne cd]c shld adenqd adhmf nodq]shnm]k ]f]hm %rdd* d-f-*
Qde-Z81[(-Sghrr]stq]shnm nesgd cdsdbsnq]kknvdc ld]rtqdldmsrto sn
b]-4 dU hm sgdb]rdneUDRTUHN %K/ � 00 l:SNE� 23/ Γ r(]mc b]-5/ dU
hm sgd b]rd neHMDR %K/ � 11 l:SNE � 1// Γ r(-@ rhlhk]q rhst]shnm hr
dwodbsdc ]s@MMQH]sI,O@QB*vgdqd sgd r]lokd onrhshnm hr]sK/ � 10-4
l ]mc MQB@ ld]rtqdldmsrvhsg Fd cdsdbsnqrvdqd qdonqsdc to sn 2//
dU Z3/[-Bkd]qkx*] rgnqsdqo]sg kdmfsg bnqqdronmcrsn ]m hmbqd]rd nesgd
hmsdmrhsx neansg mdtsqnm fitw ]mc a]bjfqntmc hm sgd aknbjgntrd*]rvdkk
]r qdctbhmf sgd od]j qdrnktshnm hm MQB@ rodbsq]-Gnvdudq*hmbqd]rhmf
sgd u]ktd neK/ nmd nardqudr] pthbj cdbqd]rd nesgd dohsgdql]kfitw ]r*
vhsgnts]m de�bhdmsfthcd*hshroqnonqshnm]ksn Kð1/ -Sghrcdbqd]rdhrkhjdkx
sn ]eedbs*lnqd sg]m sgd S,OF@@ sdbgmhptd*sgd CHMR bntmsq]sd-Gnv,
dudq*]r]kqd]cx rgnvm hm Ehf-3*mn r]stq]shnm hrdwodbsdc enqe]rsdqcd,
sdbsnqr rtbg ]r sgd X@O rbhmshkk]snq trdc hm sghrvnqj-Ehf-4 rgnvr sgd
S,OF@@ rodbsq] trhmf sgd GOFd cdsdbsnqnm HMDR %kdes*qdoqnctbdc eqnl
Qde-Z0/3[(]mc sgd rodbsq] eqnl sgd r]ld r]lokd ]bpthqdc nm UDRTUHN
trhmf sgd X@O rbhmshkk]snq cdrbqhadc ]anud- Sgd b]o]ahkhsx sn ]unhc
r]stq]shnm ]s knv SNE u]ktdr ne sgd X@O g]r* ]r ] bntmsdqo]qs* sgd
hm]ahkhsx sn chrbqhlhm]sd sgd l]mx od]jr eqnl sgd fnkc �,q]x khmdr*]r
noonrdc sn sgdld]rtqdldmstrhmf sgdGOFd-Hshr]krn hmsdqdrshmf sn mnsd
sg]s*sgntfg mnsbnlokdsdkx r]stq]shmf*sgd MQB@ rhfm]keqnl sgd GOFd
cdsdbsnq]ood]qrpthsd ]rxlldsqhb*]rhesgd rhfm]kenkknvhmf ]m hmsdmrd
qdrnm]mbd hrronhkdc ax ] o]qsh]kr]stq]shnm nesgd cdsdbsnq-Sghrhrpthsd
duhcdmshm sgd b]rd nesgd 3-8 dU mdtsqnm qdrnm]mbd nefnkc*]ood]qhmf ]s
b]-25/ Γ rnm UDRTUHN ]mc 61/ Γ rnm HMDR-

2-2- Etstpd cdudknoldmsr

@roqduhntrkx ldmshnmdc*vghkd sgd OF@@ hmrsqtldmsaknbjgntrdr]s
qd]bsnqrntqbdr]qd adronjdm rn ]rsn oqnuhcd ] knv a]bjfqntmc*sghrhr
fdmdq]kkx mnssgd b]rd ]sro]kk]shnm mdtsqnm rntqbdr-Sgd l]hm qd]rnm*
drodbh]kkx hm sgd b]rd ne sgd UDRTUHN ]mc HMDR ad]lkhmdr ]s HRHR*hr
qdk]sdc sn sgd ]ssdlossn ]ookx rdudq]ksdbgmhptdr bnmbtqqdmskx ctqhmf
sgd hm,ad]l hmudrshf]shnm ne ] fhudm r]lokd- Sgd rsq]hfgsenqv]qc
bnmrdptdmbd nesghr]ssdloshrsg]ssgd r]lokd hrbknrdkx rtqqntmcdc ax
rdudq]kohdbdrner]lokddmuhqnmldms]mc cdsdbsnqa]mjr*d]bg vhsg sgdhq
rghdkchmf ]mc dkdbsqnmhbr%rdd*d-f-*Qde-Z36[(-
Hm sghrrbdm]qhn*]soqdrdms] s]hknqdc rghdkchmf hradhmfl]mte]bstqdc

]sHRHR sn ad trdc nm sgd GOFd cdsdbsnq ]u]hk]akd ]ssgd UDRTUHN hm,
rsqtldms Z81[- Sgd rghdkchmf hr bnlonrdc ne ]m dwsdqm]k k]xdq ne
4,bl,sghbj anq]sdc onkxdsgxkdmd %ntsdqk]xdq(*enkknvdc ax ] 4,bl,sghbj
otqd kd]c*sgdm ] 0,ll,sghbj bnoodq k]xdq ]mc*�m]kkx*] 0,ll,sghbj
]ktlhmhtl k]xdq %hmmdqk]xdq(-Sghr cdrhfm*ohbsnqh]kkx rgnvm hm Ehf-5*
hr ]hldc ]s rtooqdrrhmf rdudq]k rntqbdr ne dmuhqnmldms]k a]bjfqntmc
oqdrdms ]s sgd hmrsqtldms ax rghdkchmf sgd GOFd cdsdbsnq ]f]hmrs sgd
chqdbsq]ch]shnm eqnl sgd ad]l rsno*sgd lncdq]snq*]mc sgd fnkc enhkr
trdc enq sgd qdrnm]mbd cdsdbsnq sdbgmhptd ]anud,ldmshnmdc- Hm

Ehf-3- S,OF@@ rodbsq] eqnl b]clhtl %kdes(]mc s]ms]ktl %qhfgs(nas]hmdc ]ssgd UDRTUHN rodbsqnldsdqtrhmf ] X@O cdsdbsnq-
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o]qshbtk]q*fhudm sgdlhwdc sgdql]k.dohsgdql]k]mc �,q]x a]bjfqntmc hm
sgd aknbjgntrd* sgd rdudq]k k]xdqr g]ud sgd enkknvhmf rbnod9 0( sgd
dwsdqm]kanq]sdc onkxdsgxkdmd hrmddcdc sn rknv,cnvm ]mc b]ostqd doh,
sgdql]kmdtsqnmr:1(sgdotqdkd]c hrmddcdc sn rghdkc ]f]hmrssgd�,q]xr]s
367 jdU fdmdq]sdc hm sgdanqnm b]ostqd*]rvdkk]rsgdrdudq]k�,q]xreqnl
sgd fnkc enhkr*drodbh]kkx ]sdmdqfhdr adsvddm 1// ]mc 2// jdU aha0/1
Z30*0/1[*]mc nsgdqdmuhqnmldms]kq]ch]shnm:]mc 2(sgd bnoodqk]xdqhr
mddcdc sn rghdkc ]f]hmrssgd W,q]xrfdmdq]sdc hm sgd kd]c rghdkchmf*]mc
sgd ]ktlhmhtl k]xdqsn rsno sgd ]m]knfntrW,q]xreqnl bnoodq-
Vghkd*]scdchb]sdc ad]lkhmdr*sgd rghdkchmf v]kkr]qntmc sgd OF@@

cdsdbsnq ]qd fdmdq]kkx sghbjdq*sghr v]r mnsonrrhakd hm sgd b]rd nesgd
UDRTUHN hmrsqtldms- Hm e]bs* sgd cdsdbsnq,oktr,rghdkchmf rxrsdl
cdrbqhadc ]anudv]rcdrhfmdc rn ]rsn adlntmsdc nm ]lnu]akd sqnkkdx-
Hm sghrv]x*hm sgdb]rdnedwodqhldmsrvgdqdsgdS,OF@@ b]o]ahkhshdr]qd
mddcdc* nq hm sgd b]rd ne knv,dlhsshmf r]lokdr* sgd cdsdbsnq b]m ad
lnudc bknrdqsn sgd r]lokd onrhshnm-Gnvdudq*]rsgd ]cchshnm]krghdkc,
hmf l]sdqh]k ]qntmc sgd GOFd cdsdbsnq hr khjdkx sn b]trd ]cchshnm]k
a]bjfqntmc enqsgd nsgdqcdsdbsnqrnm sgd hmrsqtldms*vgdmdudqsgd S,
OF@@ sdbgmhptd hr mnsmddcdc*sgd sqnkkdx b]m ad lnudc etqsgdq ]v]x
eqnl sgd r]lokd onrhshnm-Hshr ]krn vnqsg mnshmf sg]s*vghkd sghr hr mns
onrrhakd enqsgd dwhrshmf HMDR ]mc UDRTUHN hmrsqtldmsr*etstqd DSM@,
khjd hmrsqtldmsr b]m ad cdrhfmdc rn ]r sn g]ud k]qfdqaknbjgntrdr9sghr
vhkkcdbqd]rd sgd dmuhqnmldms]ka]bjfqntmcreqnl ad]l,rsno ]mc v]kkr:
hsvhkk]kknv rdudq]kohdbdrnedptholdms*rtbg ]rsgd OF@@ sqnkkdx*sn ad
lnudc eqddkx snv]qcr ]mc ]v]x eqnl sgd r]lokd ]qd]:]mc sgdx vhkk
e]bhkhs]sd sgd g]mckhmf nebtkstq]k,gdqhs]fd r]lokdrsg]s*hm fdmdq]k*b]m
ad qdk]shudkx k]qfd ]mc atkjx-
@ onrrhakdv]xsn g]ud*]ssgdr]ldshld*]ghfgdqdohsgdql]kfitw]mc

] knmf oqhl]qx fihfgso]sg*qdpthqdr] rths]akdmdtsqnm rntqbd-Hm sgd b]rd

neHRHR*oqnsnm otkrdrfdmdq]sdc hm sgd rxmbgqnsqnm vhsg ] qdodshshnm q]sd
ne4/ Gy]kknv SNE ld]rtqdldmsrdudqx 1/ lr-Nmd rgntkc mnshbd sg]s*
ansg ]s sgd HMDR ]mc UDRTUHN ad]lkhmdr* dohsgdql]k mdtsqnmr nmkx
onotk]sd sgd �qrsb]-0 lrnesghrodqhnc*vghkd sgd qdrshronotk]sdc ax
sgdql]k mdtsqnmr trdc enq mdtsqnm cheeq]bshnm-Sgdqdenqd* hm ] etstqd
ro]kk]shnm mdtsqnm rntqbd*nmd b]m dmuhr]fd ] rxmbgqnsqnm vnqjhmf ]s]
ghfgdqeqdptdmbx*]mc sgqddS]qfdsRs]shnmr%SRr(*d]bg vhsg hmrsqtldmsr
cdchb]sdc sn dhsgdq bnkc %BSR(* sgdql]k %SSR(* nq dohsgdql]k %DSR(
mdtsqnm sdbgmhptdr-Ehf-6 rgnvr]m dw]lokd negnv rtbg rntqbd bntkc
vnqj-Sgd b]rd rtffdrsdc hrbkd]qkx hmrohqdc ax sgd btqqdmsnodq]shnmrne
sgdHRHR e]bhkhsx*vgdqdsgdSNEld]rtqdldmsrhm sgdSR0 ]mc SR1 ]qd1/,
lr %3/ Gy(]mc 0//,lrknmf %0/ Gy(*qdrodbshudkx*]mc sgd dohsgdql]k
hmrsqtldmsr%rtbg ]rUDRTUHN ]mc HMDR(]qd knb]sdc hm SR0-Hm o]qshb,
tk]q*SR1 qdbdhudr0 oqnsnm otkrd dudqx 3 otkrdrchqdbsdc sn SR0-Nmdb]m
aqhmf sghr lncdknmd rsdo enqv]qc*]mc hl]fhmd ] sghqc SR vgdqd sgd
eqdptdmbx hretqsgdqltkshokhdc ax ] e]bsnq3“4*nqghfgdqheonrrhakd*sgtr
l]jhmf sgd SNE ]bpthrhshnm odqhncr rgnqsdq- Hm sghr v]x* dohsgdql]k
mdtsqnmr bntkc s]jd ]cu]ms]fd ne ] s]hknqdc qdodshshnm q]sd ]mc SNE
q]mfd-Hm nqcdqsn ]unhc eq]ld,nudqk]o a]bjfqntmcr*h-d-)sn g]ud rknvdq
mdtsqnmradhmf qdbnqcdc ]ssgd r]ld SNE u]ktd ]re]rsdqmdtsqnmreqnl
sgd enkknvhmf oqnsnm otkrd*sgdql]k�ksdqr*rtbg ]rsghbj b]clhtl enhkr*
bntkc ad hmrdqsdc adsvddm sgd DSRlncdq]snq]mc sgd r]lokd onrhshnm ne
d]bg nesgd dohsgdql]khmrsqtldmsr-@ksdqm]shudkx*mdtsqnm fthcdrbntkc
ad trdc sn qdchqdbssgd sgdql]kbnlonmdmsnesgd ad]l sn ]mnsgdq hm,
rsqtldms*sgtrrdo]q]shmf hseqnl dohsgdql]kmdtsqnmrsg]svntkc mnsad
]eedbsdc ax sgd fthcd noshbr-Vghkd rtbg ghfg qdodshshnm q]sd qdoqdrdmsr]
bg]kkdmfhmf oqnidbs*bnlo]qdc sn sgd lnqd rs]mc]qc rntqbdrvhsg 4/,Gy
qdodshshnm q]sdr*hshr hmsdqdrshmf sn mnshbd gnv*]kqd]cx 1/ xd]qr ]fn*]
ghfg qdodshshnm q]sdoqnsnm rxmbgqnsqnm v]rhmudrshf]sdc ax ]I@DQH,JDJ

Ehf-4- S,OF@@ rodbsq] eqnl @t nas]hmdc ]ssgd HMDR ad]lkhmd trhmf ] GOFd cdsdbsnq%kdes(*]mc ]ssgd UDRTUHN rodbsqnldsdqtrhmf ] X@O cdsdbsnq%qhfgs(-

Ehf-5- @ rbgdl]shb cq]vhmf nesgd OF@@ rghdkchmf adhmf ]rrdlakdc ]ssgd UDRTUHN rodbsqnldsdq-
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bnkk]anq]shnm Z0/4[sn ad trdc ]r]ltnm rntqbd-Hm sghrrdmrd*] onrrhakd
DSR bntkc rdqud ltnm hmrsqtldmsr ]r vdkk-Lnqdnudq*ghfg qdodshshnm
q]sdr]qd mnv]c]xr]bghdudc ]smdtsqnm rntqbdra]rdc nm dkdbsqnm khmd]q
]bbdkdq]snqr%rdd*d-f-)Qde-Z41[enq] qdbdmsqduhdv(-

3- :ookhbUshnmr

3-0- :ookhbXshnmrsn btkstpXkgdphsXfd

Rdudq]krtbbdrretkS,OF@@ dwodqhldmsr]mc hmudrshf]shnmrg]ud addm
onrrhakdnudqsgd o]rsxd]qr%enqetqsgdqcds]hkrnm sgd dwodqhldms]kc]s]*
rd Qder-Z17*18*81[(-Gdqd*vd vntkc khjd sn oqnuhcd rnld rxmsgdshb dw,
]lokdr ne sgd lnrs,khjdkx ]ookhb]shnmr ne S,OF@@ dwodqhldmsr nm
btkstq]k,gdqhs]fd ]qsde]bsr-
Hm Ehf-1 vd hmsqnctbdc sgd b]ostqd bqnrrrdbshnmrnebnoodq]mc shm*

sgd svn l]hm bnlonmdmsrneaqnmyd*]rvdkk]rsgd nmd enqbgknqhmd*]m
dkdldms sg]s v]r entmc* trhmf sq]chshnm]k OF@@* hm Qde- Z04[ hm sgd
aqnmyd o]mdkr ne sgd A]oshrsdqx ne Eknqdmbd-Bgknqhcd bnlonmdmsr ]qd
qdronmrhakd enqsgd cdsdqhnq]shnm neaqnmyd ]qsde]bsr ]mc*heoqdrdmstm,
cdqmd]sg fhkcdc rtqe]bd*sgdx ]qd qdk]shudkx che�btkssn ad cdsdbsdc trhmf
sq]chshnm]krtqe]bd oqnadr-@krn*eqnl Ehf-0*hshrduhcdmssg]sdmg]mbdc
b]o]ahkhshdr]mc cdsdbshnm khlhsrbnlo]qdc sn sq]chshnm]kOF@@ vntkc ad
nefqd]shlonqs]mbd enq rhlhk]q r]lokdr-Ehf-7 rgnvr sgd l]bqnrbnohb
b]ostqdbqnrrrdbshnmrnesgdr]lddkdldmsreqnl Ehf-1*]mcvhsg ]rodbh]k
enbtrhm sgdqdfhnm nedohsgdql]kmdtsqnm qdrnm]mbdr-Nmdb]m ]ooqdbh]sd
gnv*enq rkhfgskx cheedqdms u]ktdr ne sgd hmbhcdms mdtsqnm dmdqfx*sgd
b]ostqd bqnrr rdbshnm ne d]bg ne sgd sgqdd dkdldmsr b]m ad nqcdqr ne
l]fmhstcd k]qfdqsg]m sgd nsgdqsvn-Eqnl sgd hmrodbshnm nesghr�ftqd*
nmdb]m bkd]qkxdmuhr]fdsgdonsdmsh]khsx nesgdS,OF@@ sdbgmhptdrn ]rsn
dmg]mbd sgd rhfm]keqnl bgknqhmd]mc ]kknv ]lnqd ]bbtq]sd pt]mshs]shud
cdsdqlhm]shnm-Lnqdnudq*]s]m DSM@,khjd hmrsqtldms*sgd S,OF@@ qd,
rtksr bntkc ad bnmbtqqdmskx rtoonqsdc ax mdtsqnm cheeq]bshnm*sn cdsdbs
onrrhakd deedbsr ne sgd bgknqhcdr nm sgd bqxrs]kkhmd rsqtbstqd* nq vhsg
mdtsqnm qdrnm]mbd sq]mrlhrrhnm ]m]kxrhr Z16[ ]mc dmdqfx,rdkdbshud
mdtsqnm hl]fhmf*rn ]rsn nas]hm ] cds]hkdc 1C l]o nesgd bgknqhmd chr,
sqhatshnm hm sgd r]lokd-
A]rdc nm sgd bqnrr,rdbshnm u]ktdrqdonqsdc hm Ehfr-1 ]mc 7*nmd b]m

drshl]sd sgd bntmsq]sd hm ] S,OF@@ dwodqhldmsa]rdc nm sgd enkknvhmf
dpt]shnm

AþμCm: C �0 Þ ΔþCm0μCm � a μρþC �0μΦμn

�
!

h

βhþCm: C �0th

ihiL

 

: %3(

vgdqd : hr sgd r]lokd ]qd] odqodmchbtk]q sn sgd mdtsqnm ad]l*μ hsr
cdmrhsx ]mc c hsrsghbjmdrr:B %μDm*D�(hrsgd mtladqnebntmsrhm ] cd,
sdbsnqbnudqhmf]rnkhc ]mfkdμΦvhsg qdrodbssn sgdr]lokdonrhshnm*]esdq
]m ]bpthrhshnm shld μs enq ] �,q]x dmdqfx D� ]mc g]uhmf rdkdbsdc sgd
mdtsqnm dmdqfx q]mfd Dm %μDm.1- Lnqdnudq* ρ%D�( hr sgd dmdqfx,
cdodmcdmsde�bhdmbx nesgd OF@@ cdsdbsnq*βh%Dm*D�( sgd lhbqnrbnohb
b]ostqd bqnrr rdbshnm*ltkshokhdc ax sgd dlhrrhnm oqna]ahkhsx ne] �,q]x
vhsg dmdqfx D�*nesgdhrnsnodhhm sgdr]lokd*vhsg mtbkd]ql]rrhrlh]mc
vdhfgsodqbdms]fd vh-Ehm]kkx*Δ%Dm( hr sgd mdtsqnm fitw ]ssgd r]lokd
onrhshnm-S]jhmf hmsn bnmrhcdq]shnmr sxohb]k u]ktdr hm sgd b]rd ne sgd
UDRTUHN rodbsqnldsdq*]mc sgd r]lokd bnlonrhshnm eqnl Ehf-7*nmd
nas]hmrsgd o]q]ldsdqrqdonqsdc hm S]akd 2-
Trhmf sgd o]q]ldsdqreqnl S]akd 2 ]mc Dpt]shnm %3(*nmd b]m nas]hm

sgd rxmsgdshb rodbsq] hm Ehf-8*hm sgd rodbh]kb]rd ne] GOFd ]mc K]Aq2
cdsdbsnqr- Sgd l]bqnrbnohb b]ostqd bqnrr rdbshnm hm S]akd 2 hr

Ehf-6- Sgd qdoqdrdms]shnm neonrrhakd SNE q]mfdr]s]m hl]fhm]qx 2,s]qfds,rs]shnm ro]kk]shnm rntqbd vhsg ] oqnsnm rxmbgqnsqnm vnqjhmf ]seÞ 14/ Gy %4 shldrsgd
HRHR eqdptdmbx(-

Ehf- 7-L]bqnrbnohb bqnrr rdbshnm ne aqnmyd bnmrhcdqhmf 77 �vs ne m]stq]k
bnoodq*/-01 �vsnem]stq]kshm*]mc 0 �vsne026Bk-
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oqnonqshnm]ksn sgd oqna]ahkhsx neb]ostqhmf ] mdtsqnm ne] fhudm dmdqfx
]mc dlhsshmf ] �,q]x ne]mx dmdqfx*]mc hsv]rltkshokhdc ax sgd oqna],
ahkhshdr sn dlhs] o]qshbtk]q �,q]x khmd hm nqcdq sn nas]hm sgd rodbsq] hm
Ehf-8-Enq sgd r]jd nebk]qhsx*vd g]ud ]unhcdc sn hmbktcd ]mx dwodqh,
ldms]ka]bjfqntmcr*enqsghrsnohbg]r]kqd]cx addm ]ccqdrrdc dkrdvgdqd
Z17*18*81[-Sgd�qrssghmfsn mnshbdhrsg]s*vhsghm ]m nqcdqnel]fmhstcd*
sgd dwodbsdc bntms q]sdr eqnl sgdql]k ]mc dohsgdql]k mdtsqnmr ]qd
bnlo]q]akd-Sghrhr]m hmchb]shnm nesgdrtars]msh]k]lntmsnedohsgdql]k
mdtsqnmr ]u]hk]akd*gdqd hm sgd rodbh�b b]rd nesgd UDRTUHN rodbsqnl,
dsdq* dudm hm ] m]qqnv dmdqfx q]mfd vhsghm sgd etkk vhcsg ]s g]ke
l]whltl ne] fhudm qdrnm]mbd-Rdbnmckx*nmd b]m ]ooqdbh]sd gnv sgd
sgdql]k,mdtsqnm rodbsqtl*oqdrdmshmf l]mx oqnlos,�,q]x od]jr*b]m ad
k]qfdkx rhlokh�dc hm sgd b]rd ne ] S,OF@@ ld]rtqdldms bdmsqdc ]s ]
fhudm mdtsqnm qdrnm]mbd-Lnqdnudq*]r ] knvdq mtladq ne od]jr ]qd
oqdrdmshm sgd rodbsqtl*nmd b]m qdk]w sgd trt]kOF@@ qdpthqdldmsne
g]uhmf ] ghfg,qdrnktshnm %xdsrknv(cdsdbsnq*khjd ] GOFd*]mc trd ] e]rs
rbhmshkk]shmf cdsdbsnq hmrsd]c-Hm o]qshbtk]q*]r nmd b]m ]ooqdbh]sd eqnl
Ehf-8*sgd svn �,q]x khmdreqnl bgknqhmd ]qd khjdkx sn ad d]rhkx ]m]kxr]akd
dudm vhsg sgdknvdqqdrnktshnm nesgdK]Aq2 rbhmshkk]snq*enqsgd �,q]x khmdr
eqnl bnoodq]mc shm ]srhlhk]qdmdqfhdr]qdbnlokdsdkxmdfkhfhakd-Ehm]kkx*
sgd trd ne] e]rsrbhmshkk]snq*]r noonrdc sn ] GOFd rs]mc]qc OF@@ cd,
sdbsnq*hrkhjdkx sn ]kknv S,OF@@ ld]rtqdldmsrsn dmdqfhdrltbg ghfgdq
sg]m sgnrd ]bghdudc hm Qder-Z17*18*81[*onrrhakx to sn sgdLdU,mdtsqnm
dmdqfhdr*]u]hk]akd]ssgdUDRTUHN rodbsqnldsdqvhsghm sgd�qrs4 Γ rhm ]
SNE ld]rtqdldms-

3-1- :ookhbXshnmrsn rdbtphsx

Sgd pt]khs]shud rdo]q]shnm adsvddm sgd oqnlos�,q]x rhfm]keqnl e]rs
]mc sgdql]kmdtsqnmr*fdmdq]kkx qdedqqdc sn Otkrdc E]rs ]mc Sgdql]k
Mdtsqnm @bshu]shnm %OESM@(* g]r entmc hm qdbdms cdb]cdr rdudq]k

]ookhb]shnmr hm rdbtqhsx ]mc hmctrsqh]ksnohbraha0/5Z12*0/5*0/6[*rtbg
]r sgd cdsdbshnm nedwoknrhudr]mc m]qbnshbr-Sgd sdbgmhptd hr a]rdc nm
bnlo]bsotkrdc mdtsqnm rntqbdr nee]rsmdtsqnmr-@ rgnqsotkrd*nesgd
nqcdqne0// Γ r*hrenkknvdc ax ] knmfdqo]trd*nesgdnqcdqne8// Γ r-Sgd
hcd] hrsn cdsdbs*ctqhmf sgd rgnqsotkrd*sgd oqnlos�,q]xrqdrtkshmf eqnl
sgd hmsdq]bshnm nesgd e]rsmdtsqnmr*drodbh]kkx sgd mtbkd]q hmdk]rshb hm,
sdq]bshnmr*sgdm*ctqhmf sgd knmfdq o]trd*sgd rhfm]keqnl sgd oqnlos
�,q]xr enkknvhmf sgd b]ostqd ne sgd knvdq,dmdqfx mdtsqnmr sg]s vdqd
lncdq]sdc ]mc sgdql]khydc ax sgd r]lokd-Sgd sdbgmhptd hro]qshbtk]qkx
rdmrhshudsn sgdghfg,dmdqfx ognsnmreqnl sgd%m*m’�(qd]bshnmrhm b]qanm
%3328 jdU(*mhsqnfdm %40/5 jdU(]mc nwxfdm %502/ jdU(*]mc l]jdrtrd
nesgd rodbh�b]udq]fd q]shnrneb]qanm,sn,mhsqnfdm ]mc b]qanm,sn,nwhfdm
bnmsdmshm dwoknrhudr]mc m]qbnshbr*l]qjdckx cheedqdmssg]m eqnl nsgdq
nqf]mhbl]sdqh]kr-
Hm sghr eq]ldvnqj*OESM@ ]oo]q]strdr bntkc ad sdrsdc ]s S,OF@@

hmrsqtldmsrsn etqsgdqnoshlhrd sgdhqcdrhfm ]mc cdsdbshnm khlhsr-Hm e]bs*
nmdbntkc s]jd]cu]ms]fdnesgdmdtsqnm sq]mrlhrrhnm sdbgmhptd]sDSM@,
khjd hmrsqtldmsrenqsgdld]rtqdldmsnesgdsns]kbqnrrrdbshnm ne] fhudm
r]lokd*sgdm nehsrlncdq]shnm b]o]ahkhshdr %rdd*d-f-)Qder-Z0/7*0/8[(-
Lnqdnudq*sgd otmbst]kld]rtqdldmsnesgd OF@@ rhfm]kenqd]bg SNE
u]ktd* hcd]kkx to sn sgd LdU mdtsqnm dmdqfhdr*vntkc ]kknv ] lnqd
cds]hkdc bg]q]bsdqhy]shnm nesgd ]oo]q]strqdronmrd*rn ]rsn fn adxnmc
sgd hmrsqtldms]krdo]q]shnm adsvddm e]rs]mc sgdql]kmdtsqnmra]rdc nm
] rgnqshqq]ch]shnm otkrd ]mc ] knmf sgdql]khy]shnm o]trd-

3-2- :ookhbXshnmrsn pXchXshnm opnsdbshnm

Qdbdmskx*] ltksh,sdbgmhptd hmudrshf]shnm nesgd q]ch]shnm,oqnsdbshnm
b]o]ahkhshdr nea]qhsd,dmqhbgdc bnmbqdsd enq q]ch]shnm oqnsdbshnm rghdkc,
hmfv]rodqenqldc ]sUDRTUHN Z00/[-A]qhtl,bnms]hmhmfbnlontmcr]qd
fdmdq]kkx hmbktcdc hm bnmbqdsd sn hmbqd]rd sgd b]ostqd bqnrr rdbshnm enq
e]rsmdtsqnmr]rvdkk]rsn ]ssdmt]sd �,q]xrZ000[-Sgd qdrtkshmf rghdkchmf
l]sdqh]khro]qshbtk]qkx rths]akd enq]ookhb]shnmr]sldchb]k]mc qdrd]qbg
e]bhkhshdrvhsg lhwdc mdtsqnm.�,q]x a]bjfqntmcr-Gnvdudq*]r sgd b]o,
stqd nee]rsmdtsqnmrax a]qhtl hr ]bbnlo]mhdc ax sgd dlhrrhnm nerdb,
nmc]qx �,q]xr* sgd q]ch]shnm,rghdkchmf b]o]ahkhshdr ne a]qhsd,dmqhbgdc
bnmbqdsd mddc sn ad �mdkx stmdc nudq sgd ]lntms ne a]qhtl ]mc sgd
nudq]kkbnmbqdsd fdnldsqx Z001[-Hm sgd hmudrshf]shnm ]anud,ldmshnmdc
Z00/[*] mtladq ne ohdbdr ne hmenql]shnm vdqd bnkkdbsdc ]s sgd r]ld
shld*hmbktchmf sgd]lntmsnegxcqnfdm %]r] mdtsqnm lncdq]shmf ]fdms(
trhmf cddo,hmdk]rshb mdtsqnm rb]ssdqhmf: sgd ]lntms ne a]qhtl trhmf
MQB@:sgdsns]kl]bqnrbnohbbqnrrrdbshnm trhmf dmdqfx,qdrnkudc mdtsqnm
sq]mrlhrrhnm:]mc sgd ]snlhb,rb]kd rsqtbstqd trhmf mdtsqnm cheeq]bshnm-
Gnvdudq*nmd b]m hl]fhmd vg]s]m hlonqs]msohdbd nehmenql]shnm

SUakd 2
@udq]fd u]ktdr nesgd l]bqnrbnohb b]ostqd bqnrr rdbshnm* Ω m:�þμDm0 enq m]stq]k
bgknqhmd*bnoodq*]mc shm*enqrdudq]kmdtsqnm dmdqfx q]mfdr*μDm*bnqqdronmchmf
sn sgd sgdql]kdmdqfx qdfhnm %/-//2“/-/3 dU(*sn sgd �qrsmdtsqnm qdrnm]mbd hm
shm hrnsnodr%27-5“28-/ dU(*]mc sgd �qrsmdtsqnm qdrnm]mbd hm bgknqhmd hrnsnodr
%285“288 dU(-Sgd u]ktd nesgd hmsdfq]sdc UDRTUHN fitw nudqsgd r]ld dmdqfx
q]mfdr*ΔþμDm0μDm*hr]krn qdonqsdc-

μDm ZdU[ mXsBk Ω m:�þμDm0
ffi
8c ð0"

mXsBt

mXsRm ΔþμDm0μDm Zm.bl1.
r[

/-//2“/-/3 /-/66 .-21. /-///3 7-4 & 0/3

27-5“28-/ /-//0 /-//5 .-.14 7-1 & 0/2

285“288 .-.64 /-//0 /-////0 6-2 & 0/2

Ehf-8- B]kbtk]sdc S,OF@@ rodbsq] eqnl ] bgknqhmd,bnms]hmhmf aqnmyd r]lokd enqsgd cheedqdmsmdtsqnm dmdqfx q]mfdrhmsqnctbdc hm S]akd 2-Sgd b]kbtk]sdc rodbsq] ]qd
oqdrdmsdc hm sgd b]rd ne] GOFd %kdes(]mc cdsdbsnq]mc ] K]Aq2 cdsdbsnq%qhfgs(-
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vntkc ad*hm etstqdhmudrshf]shnmr*sgdS,OF@@ rhfm]keqnl sgdrdbnmc]qx
�,q]xroqnctbdc hm sgd bnmbqdsd r]lokd-Ax l]jhmf trd ne] sqnkkdx,khjd
]oo]q]str* ]r sgd nmd cdrbqhadc ]anud* nmd bntkc hmudrshf]sd sgd hm,
sdmrhshdrneoqnlos�,q]xr]r] etmbshnm nesgdchrs]mbdeqnl sgdr]lokd]r
vdkk]rsgd rdke,]ssdmt]shnm bnmsqhatshnm nesgd rghdkchmf l]sdqh]ksn hsr
nvm,fdmdq]sdc �,q]xr-Nmd rgntkc mnsd sg]s*drodbh]kkx enqe]rsmdtsqnmr*
Lnmsd B]qkn hmudrshf]shnmr nesdm qdkx nm tmqdrnkudc mdtsqnm b]ostqd
bqnrr rdbshnm khaq]qhdr* h-d-* khaq]qhdr vgdqd sgd mdtsqnm b]ostqd bqnrr
rdbshnm hrmnsjmnvm hm cds]hk]r] etmbshnm nesgd hmbhcdmsmdtsqnm dm,
dqfx-Sgdqdenqd*sgd trd ne] e]rscdsdbsnq*rtbg ]r ] K]Aq2 rbhmshkk]snq*
bntkc ]kknvld]rtqdldmsrvhsg ]ghfgdqkdudknecds]hksg]m sgd]u]hk]akd
oqdchbshnmreqnlLnmsdB]qkn rhltk]shnmr-Lnqdnudq*]rsgdqdpthqdc rdke,
]ssdmt]shnm b]o]ahkhshdr ]qd cdodmcdms tonm sgd r]lokd fdnldsqx* ]
cds]hkdc dwodqhldms]k bg]q]bsdqhy]shnm trhmf S,OF@@ vntkc ad pthsd
trdetksn admbgl]qj bnlotsdqrhltk]shnmr-

4- Itsknni

Mnv]c]xr mdtsqnm,]bshu]shnm sdbgmhptdr*]mc drodbh]kkx sq]chshnm]k
OF@@*]qd qntshmdkx trdc hm svn cheedqdmsrbdm]qhnr-Nm sgd nmd rhcd ]s
qd]bsnq rntqbdr*vgdqd sgdql]k]mc bnkc mdtsqnm dmdqfhdr ]qd l]hmkx
dloknxdc-Nm sgd nsgdq rhcd*]sbnlo]bsnq onqs]akd mdtsqnm rntqbdr*
vgdqd e]rs mdtsqnmr ]qd dloknxdc ]mc* enq otkrdc rntqbdr* sgdx ]qd
chrbqhlhm]sdc ]f]hmrssgd rhfm]keqnl sgdql]khydc mdtsqnmr vhsghm sgd
r]lokd ]mc rtqqntmchmfr-Gnvdudq*] f]o g]rmnsaddm �kkdc xds*sg]shr
sgd aqn]c dmdqfx q]mfd adsvddm sgdql]k ]mc e]rs mdtsqnmr* h-d-) doh,
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858 %1/1/(053/01*gssor9..cnh-nqf.0/-0/05.i-mhl]-1/1/-053/01-

Z31[ Q-K-O]tk*Q-L-Khmcrsqnl*@-Gd]kc*Bnkc mdtsqnm oqnlosf]ll],q]x ]bshu]shnm
]m]kxrhr ]smhrs”qdbdmscdudknoldmsr*I-Q]chn]m]k-Mtbk-Bgdl-104 %0(%0886(
52“57-

Z32[ Q-K-O]tk*C-R']ghm*I-B-Bnnj*B-Aqnbjdq*Q-L-Khmcrsqnl*C-I-NzJdkkx*Mfc bnkc,
mdtsqnm oqnlosf]ll],q]x ]bshu]shnm ]m]kxrhrrodbsqnldsdq]smhrs*I-Q]chn]m]k-
Mtbk-Bgdl-2/3 %0(%1/04(078“082-

Z33[ Y-Q!du]x*O-Jtc€dinu!]*J-Jkdryby*R-R"nkkq]ck*B-Fdmqdhsg*Hm,ad]l ]bshu]shnm
]m]kxrhre]bhkhsx ]slky*f]qbghmf*Mtbk-Hmrsqtl-LdsgncrOgxr-Qdr-Rdbs-@ @bbdk-
Rodbsqnl-Cdsdbs-@rrnb-Dptho-688 %1/04(003“012*gssor9..cnh-nqf.0/-0/05.
i-mhl]-1/04-/6-/52-

Z34[ E-Edqm]mcdy,@knmrn*C-K-Oqhbd*Mdtsqnm Rb]ssdqhmf “ Etmc]ldms]kr*@b]cdlhb
Oqdrr*Mdv Xnqj*1/02-

Z35[ U-E-Rd]qr*Mdtsqnm rb]ssdqhmf kdmfsgr ]mc bqnrr rdbshnmr*Mdtsqnm Mdvr2 %2(
%0881(15“26*gssor9..cnh-nqf.0/-0/7/.0/3375281/710766/-

Z36[ F-Qnl]mdkkh*L-Jqyxrsxmh]j*Q-Rdmdrh*C-Q]rohmn*I-Anw]kk*C-Onnkdx*
R-Lnnqax*D-Rbgnnmdudkc*M-I-Qgncdr*B-@mcqd]mh*E-Edqm]mcdy,@knmrn*
Bg]q]bsdqhr]shnm nesgd hmbhcdmsad]l ]mc btqqdmscheeq]bshnm b]o]ahkhshdrnm sgd
udrtuhn rodbsqnldsdq*Ld]r-Rbh-Sdbgmnk-17 %8(%1/06(*/844/0-

Z37[ Q-Ydhrkdq*F-O-K]l]yd*G-G-Bgdm,L]xdq*Bnhmbhcdmbd ]mc ]msh,bnhmbhcdmbd
ld]rtqdldmsr hm oqnlosf]ll] mdtsqnm ]bshu]shnm ]m]kxrhrvhsg otkrdc bnkc
mdtsqnm ad]lr*I-Q]chn]m]k-Mtbk-Bgdl-137 %0(%1//0(24“27-

Z38[ K-Rydmslhjk!nrh*S-Adkfx]*Y-Q!du]x*Y-Jhr*Tofq]cd nesgd oqnlosf]ll]
]bshu]shnm ]m]kxrhr]mc sgd mdtsqnm,hmctbdc oqnlosf]ll] rodbsqnrbnox e]bhkhshdr
]ssgd atc]odrsqdrd]qbg qd]bsnq*I-Q]chn]m]k-Mtbk-Bgdl-175 %1(%1/0/(
4/0“4/4-

Z4/[ Q-Rdmdrh*@-H-Jnkdrmhjnu*B-@mcqd]mh*Ld]rtqdldmsneoqnsnm lnldmstl
chrsqhatshnmr trhmf ] chqdbsfdnldsqx hmrsqtldms*I-Ogxr-Bnme-Rdq-460 %0(
%1/03(*/01//6-

Z40[ S-Q-Oqhrj*@-H-Jnkdrmhjnu*F-D-Fq]mqnsg*I-,K-Khm*A-I-Gdtrdq*Uhaq]shnm]klncdr
]mc pt]mstl ydqn,onhmsdmdqfx negxcqnfdm hm yqg/-/044 ]mc yqg1*I-@kknxr
Bnloc-707 %1/1/(041721*gssor9..cnh-nqf.0/-0/05.i-i]kkbnl-1/08-041721-

Z41[ H-@mcdqrnm*B-@mcqd]mh*I-B]qodmsdq*F-Edrs]*F-Fnqhmh*B-,J-Knnmf*Q-Rdmdrh*
Qdrd]qbg noonqstmhshdrvhsg bnlo]bs]bbdkdq]snq,cqhudm mdtsqnm rntqbdr*TQK*
Ogxr-Qdo-543 %1/05(0“47*gssor9..cnh-nqf.0/-0/05.i-ogxrqdo-1/05-/6-//6-
qdrd]qbg noonqstmhshdrvhsg bnlo]bs]bbdkdq]snq,cqhudm mdtsqnm rntqbdr*gssor9..
vvv-rbhdmbdchqdbs-bnl.rbhdmbd.]qshbkd.ohh.R/26/0462052/0847-

Z42[ I-oqdo]qdc*L]m]fdc ax sgd STL*H@D@*Sdbg-qdo*TQK*gssor9..mtbkdtr-h]d]-nq
f.QQCA.Tokn]cr.QQ�1/@ookhb]shnmr.OFM@@�1/E]bhkhshdr�1/C]s]a]rd�
1/u1/04,/1,08-oce*1/04-

Z43[ S-J]s]atbgh*X-Sng*L-Lhytlnsn*S-R]hsn*J-Sdq]c]*@-Jhltq]*R-M]j]ltq]*
G-Lhmfgth*F-Qnuhq]*L-Hf]rghq]*Chrbnudqx ne] mdv knv dmdqfx mdtsqnm
qdrnm]mbd ne78x*Sgd Dtqnod]m Ogxrhb]kIntqm]k@ 46 %0(%1/10(0“3-

Z44[ D-R-Fk]cmdx*D-S-Itqmdx*C-A-Btqshr*Mnmcdrsqtbshud cdsdqlhm]shnm neanqnm ]mc
b]clhtl hm dmuhqnmldms]kl]sdqh]krax sgdql]kmdtsqnm,oqnlosf]ll],q]x
rodbsqnldsqx*@m]k-Bgdl-37 %03(%0865(1028“1031*gssor9..cnh-nqf.0/-0/10.
]b4///7]/10-

Z45[ R-E-O]qjdq*E-Edqm]mcdy,@knmrn*@-I-Q]lhqdy,Btdrs]*I-Snljhmrnm*R-Qtchb*
Q-R-Ohmm]*F-Fnqhmh*I-E-B]rs]_mnm*Qdbdms]mc etstqd cdudknoldmsr nm snrb] ]s
hrhr*I-Ogxr-Bnme-Rdq-443 %0(%1/03(*/01//2-

Z46[ @-Lhbdkh*F-Edrs]*Q-Rdmdrh*D-O-Bhoon*K-Fh]bnldkkh*L-S]qcnbbgh*@-Rbgdqhkkn*
D-Rbgnnmdudkc*B-Eqnrs*F-Fnqhmh*B-@mcqd]mh*Ld]rtqdldmsr nef]ll],q]x
a]bjfqntmc rodbsq] ]sro]kk]shnm mdtsqnm rntqbd ad]lkhmdr*Intqm]kne@ookhdc
@m]kxshb]kRodbsqnrbnox 18 %1/03(0786“08/2*gssor9..cnh-nqf.0/-0/28.
B3I@//072C-

Z47[ F-Edrs]*B-@mcqd]mh*K-@qbhch]bnmn*F-Atqb]*V-Jnbjdkl]mm*S-Lhmmhsh*
Q-Rdmdrh*Bg]q]bsdqhy]shnm ne�,q]x a]bjfqntmc ]sHL@S ad]lkhmd neHRHR
ro]kk]shnm mdtsqnm rntqbd*I-Hmrsqtl-01 %7(%1/06(*gssor9..cnh-nqf.0/-0/77.
0637,/110.01./7.o/7//4-O/7//4“O/7//4-

Z48[ C-Nmnq]sh*B-@mcqd]mh*K-@qbhch]bnmn*E-Edqm]mcdy,@knmrn*F-Edrs]*
L-Jqyxrsxmh]j*F-Qnl]mdkkh*O-Tkoh]mh*Q-Rdmdrh*F]ll] a]bjfqntmc
bg]q]bsdqhy]shnm nm UDRTUHN9adenqd ]mc ]esdqsgd lncdq]snq tofq]cd*I-Ogxr-
Bnme-Rdq-0/44 %1/07(*/01//8*gssor9..cnh-nqf.0/-0/77.0631,5485.0/44.0.
/01//8-

Z5/[ Y-J]rysnuryjx*V-Jnbjdkl]mm*D-OdqdkkhBhoon*F-Fnqhmh*L-S]qcnbbgh*Oqnlos
f]ll] ]bshu]shnm rstchdrnm ]qbg]dnknfhb]knaidbsr]s] otkrdc mdtsqnm rntqbd*Hk
Mtnun Bhldmsn B 20 %1(%1//7(032“044-

Z50[ B-Xnmdy]v]*@-J-G-Vnnc*L-Gnrgh*X-Hsn*D-S]bghj]v]*Sgd bg]q]bsdqhrshbrne
sgd oqnlosf]ll],q]x ]m]kxyhmf rxrsdl ]ssgd mdtsqnm ad]l fthcdrneiqq,2l*
Mtbk-Hmrsqtl-LdsgncrOgxr-Qdr-Rdbs-@ @bbdk-Rodbsqnl-Cdsdbs-@rrnb-Dptho-
218 %0(%0882(1/6“105*gssor9..cnh-nqf.0/-0/05./057,8//1%82(8/827,D-

Z51[ L-Fhdqkhj*R-Anqrtj*Y-Ftyhj*I-Hv]mnvrj]*R-Jnqnkbytj*S-Jny�nvrjh*
S-Jq]jnvrjh*Q-L]qbhmjnvrjh*K-Rvhcdqrjh*L-Rydosxbj]*ds]k-*@ookhb]shnm ne
sgd ]msh,bnlosnm cdsdbsnqhm mdtsqnm ]bshu]shnm ]m]kxrhr sdbgmhptdr*Mtbk-
Hmrsqtl-Ldsgncr Ogxr-Qdr-Rdbs-@ @bbdk-Rodbsqnl-Cdsdbs-@rrnb-Dptho-677
%1/04(43“47-

Z52[ gsso9..rbhmshkk]snq-kak-fnu.*Rbhmshkk]shnm oqnodqshdr %K]rs]bbdrrdc nm Edaqt]qx
1/10(--

Z53[ F-E-Jmnkk*Q]ch]shnm Cdsdbshnm ]mc Ld]rtqdldms*Ingm Vhkdx � Rnmr*1/0/-
Z54[ Q-Aqhssnm*Bnlosnm rtooqdrrhnm rxrsdlrenqdmuhqnmldms]kq]chnknfhb]k]m]kxrhr*

I-Q]chn]m]k-Mtbk-Bgdl-181 %0(%1/01(22“28-
Z55[ I-E-Aqhdrldhrsdq*ds]k-*Lbmosl,] Fdmdq]kLnmsd B]qkn M,O]qshbkd Sq]mronqs

Bncd*Udqrhnm 3B*K@,026/8,L*Knr@k]lnrM]shnm]kK]anq]snqx unk-1--
Z56[ K-Rydmslhjk!nrh*Y-Jhr*S-Adkfx]*@-M-Adqkhynu*Nm sgd cdrhfm ]mc hmrs]kk]shnm ne]

bnlosnm“rtooqdrrdc gofd rodbsqnldsdq]ssgd atc]odrsmdtsqnm,hmctbdc oqnlos
f]ll] rodbsqnrbnox %mhor(e]bhkhsx*I-Q]chn]m]k-Mtbk-Bgdl-187 %2(%1/02(
05/4“0500-
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Z57[ R-@fnrshmdkkh*I-@kkhrnm*J-]-@l]jn*I-@onrsnk]jhr*G-@q]tin*O-@qbd*L-@r]h*
C-@wdm*R-A]mdqidd*F-A]qq]mc*ds]k-*Fd]ms3”] rhltk]shnm snnkjhs*Mtbk-
Hmrsqtl-LdsgncrOgxr-Qdr-Rdbs-@ @bbdk-Rodbsqnl-Cdsdbs-@rrnb-Dptho-4/5 %2(
%1//2(14/“2/2-

Z58[ M-Rgtm,Kh*B-Wh]n*V-Ygdm,Ygnmf*K-Xh*W-Xt,Ft]mf*X-An,Wh]mf*V-Ygh,F]mf*
E-Ih]m*R-Wh,Kdh*R-Kh,Itm*ds]k-*Rhltk]shnm nea]bjfqntmc qdctbshnm ]mc
bnlosnm rtooqdrrhnm hm ] knv,a]bjfqntmc gofd rodbsqnldsdq]s] rtqe]bd
k]anq]snqx*Bghm-Ogxr-B 28 %7(%1/04(*/75//1-

Z6/[ L-Edbgmdq*B-Gdmrnm*I-F]e�ns*S-K]rrdqqd*@-Kdsntqmd]t*C-Kgthkkhdq*
F-Ldmshnm*S-@-Ltdkkdq*Q-Pt!du]k*Q-Runanc]*@ k]qfd gofd cdsdbsnqenqsgd
mnm,cdrsqtbshud q]chn]rr]x ne]m tksq],knv,a]bjfqntmc bntmshmf e]bhkhsx*@ook-
Q]ch]s-Hrns-58 %6(%1/00(0/22“0/27-

Z60[ @-Edqq]qh*I-Q]mes*O-Q-R]k]*@-E]rr~n*EKTJ@9@ Ltksh,O]qshbkd Sq]mronqsBncd
%Oqnfq]l Udqrhnm 1//4(*Mn*BDQM,1//4,0/*Bdqm*1//4-

Z61[ I-K-Nqqdkk*B-D-@]krdsg*I-E-@lra]tfg*O-I-Cnd*S-V-Gnrra]bg*Nodq]shnm ne]
ghfg,otqhsx fdql]mhtl bqxrs]khm khpthc ]qfnm ]r] bnlosnm,rtooqdrrdc q]ch]shnm
rodbsqnldsdq*Mtbk-Hmrsqtl-LdsgncrOgxr-Qdr-Rdbs-@ @bbdk-Rodbsqnl-Cdsdbs-
@rrnb-Dptho-468 %0(%1//6(80“82-

Z62[ B-Qnadqs*F-Cdcdr*F-A]sshrsnmh*S-A"ngkdm*H-Atu]s*E-Bdqtssh*L-Bghm*
@-Edqq]qh*O-Ftdsg*B-Jtqy*ds]k-*Chrsqhatshnmrnerdbnmc]qx o]qshbkdrhm oqnsnm
]mc b]qanm,hnm sgdq]ox9] bnlo]qhrnm adsvddm f]sd.fd]ms3 ]mc fitj] Lnmsd
B]qkn bncdr*Ogxr-Ldc-Ahnk-47 %8(%1/02(1768-

Z63[ I-Jqhlldq*C-C]tudqfmd*I-K!ds]mf*!D-Sdrs]*Oqnlos,f]ll] lnmhsnqhmf hm
g]cqnmsgdq]ox9] qduhdv*Mtbk-Hmrsqtl-Ldsgncr Ogxr-Qdr-Rdbs-@ @bbdk-
Rodbsqnl-Cdsdbs-@rrnb-Dptho-767 %1/07(47“62-

Z64[ @-,B-Jmnoe*@-Knl]w*Hm uhun oqnsnm q]mfd udqh�b]shnm9] qduhdv*Ogxr-Ldc-
Ahnk-47 %04(%1/02(Q020-

Z65[ I-Bnnodq*Q-Odqjhmr*@ udqr]shkd fd %kh(,m]h%sk(bnhmbhcdmbd,]mshbnhmbhcdmbd
f]ll],q]x rodbsqnldsdqenqdmuhqnmldms]k]mc ahnknfhb]koqnakdlr*Mtbk-
Hmrsqtl-Ldsgncr 88 %0(%0861(014“035-

Z66[ @-Vqn!mrj]*ds]k-*Oqnlosf]ll] hl]fhmf hm oqnsnm sgdq]ox,rs]str*bg]kkdmfdr
]mc cdudknoldmsr*hm9Intqm]kneOgxrhbr9Bnmedqdmbd Rdqhdr*unk-0450*HNO
Otakhrghmf*1/1/*/01/10-

Z67[ K-Jdkkdsdq*@-Vqn!mrj]*I-Adrtfknv*@-Jnmde]�*J-K]hgdl*I-Kdhcmdq*@-L]fhdq]*
J-O]qnch*J-Qtrhdbj]*@-Rs]gk*ds]k-*Rodbsqnrbnohb rstcx neoqnlos,f]ll]
dlhrrhnm enqq]mfd udqh�b]shnm hm oqnsnm sgdq]ox*Ogxr-Ldc-23 %1/06(6“06-

Z68[ E-Gtdrn,Fnmy!]kdy*E-Ehdckdq*B-Fnkmhj*S-Jnqlnkk*F-O]trbg*I-Odsynkcs*
J-D-Q"nldq*V-Dmfg]qcs*Bnlosnm b]ldq] ]mc oqnlosf]ll] q]x shlhmf9svn
ldsgncr enqhm uhun q]mfd ]rrdrrldmshm oqnsnm sgdq]ox*Eqnmshdqr hm nmbnknfx 5
%1/05(7/-

Z7/[ Y-X]n*X-Wh]n*Y-Bgdm*A-V]mf*P-Gnt*Bnlosnm,a]rdc oqnlosf]ll]
hl]fhmf trhmf nqcdqdc nqhfhm dmrdlakd ]kfnqhsgl vhsg qdrnktshnm qdbnudqx hm
oqnsnm sgdq]ox*Rbh-Qdo-8 %0(%1/08(0“04-

Z70[ I-L-Udqatqf*J-Qhkdx*S-Anqsedkc*I-Rdbn*Dmdqfx,]mc shld,qdrnkudc cdsdbshnm ne
oqnlosf]ll],q]xrenqoqnsnm q]mfd udqh�b]shnm*Ogxr-Ldc-Ahnk-47 %1/(%1/02(
K26-

Z71[ E-Gtdrn,Fnmy!]kdy*L-Q]ad*S-@-Qtffhdqh*S-Anqsedkc*I-L-Udqatqf*@ etkk,rb]kd
bkhmhb]koqnsnsxod enqoqnsnm q]mfd udqh�b]shnm trhmf oqnlosf]ll],q]x
rodbsqnrbnox*Ogxr-Ldc-Ahnk-52 %07(%1/07(074/08-

Z72[ I-Onke*R-Odsdqrnm*L-LbBkdrjdx*A-Qndcdq*@-Rohqhcnm*R-Adcc]q*K-Sq]bgd*
Ld]rtqdldms]mc b]kbtk]shnm nebg]q]bsdqhrshb oqnlosf]ll] q]x rodbsq] dlhssdc
ctqhmf oqnsnm hqq]ch]shnm*Ogxr-Ldc-Ahnk-43 %11(%1//8(M408-

Z73[ I-L-Udqatqf*I-Rdbn*Oqnsnm q]mfd udqh�b]shnm sgqntfg oqnlosf]ll],q]x
rodbsqnrbnox*Ogxr-Ldc-Ahnk-48 %12(%1/03(6/78-

Z74[ gssor9..vvv-hrhr-rseb-]b-tj.O]fdr.HRHR HH-]row %K]rs]bbdrrdc nm I]mt]qx 1/10(--
Z75[ @-Ohdsqno]nkn*Q-Rdmdrh*Dkdbsqnm Unksmdtsqnm rodbsqnldsdqr*Ogxr-Qdo-4/7

%1/00(34“8/*gssor9..cnh-nqf.0/-0/05.i-ogxrqdo-1/00-/6-/ � 0-
Z76[ B-@mcqd]mh*@-Ohdsqno]nkn*Q-Rdmdrh*F-Fnqhmh*L-S]qcnbbgh*@-Aq]bbn*

M-Qgncdr*D-Rbgnnmdudkc*Dkdbsqnm,unksrodbsqnrbnox ]s] otkrdc mdtsqnm rntqbd
trhmf ] qdrnm]mbd cdsdbsnqsdbgmhptd*Mtbk-Hmrsqtl-Ldsgncr@ 370 %1//1(
4/8“41/*gssor9..cnh-nqf.0/-0/05.R/057,8//1%/0(/0301,6-

Z77[ D-L-Rbgnnmdudkc*I-L]xdqr*M-I-Qgncdr*@-Ohdsqno]nkn*B-@mcqd]mh*Q-Rdmdrh*
F-Fnqhmh*D-Odqdkkh,Bhoon*L-S]qcnbbgh*Enhkbxbkhmf sdbgmhptd enqsgd UDRTUHN
rodbsqnldsdqnodq]shmf hm sgd qdrnm]mbd cdsdbsnqbnm�ftq]shnm*Qdu-Rbh-Hmrsqtl-
66 %1//5(40/2*gssor9..cnh-nqf.0/-0/52.0-1238487-

Z78[ L-S]qcnbbgh*F-Fnqhmh*@-Ohdsqno]nkn*B-@mcqd]mh*Q-Rdmdrh*M-Qgncdr*
D-L-Rbgnnmdudkc*X@O rbhmshkk]snqrenqqdrnm]mscdsdbshnm nedohsgdql]kmdtsqnmr
]sotkrdc mdtsqnm rntqbdr*Qdu-Rbh-Hmrsqtl-64 %1//3(377/“378/*gssor9..
cnh-nqf.0/-0/52.0-0684/80-

Z8/[ B-@mcqd]mh*@-Cz@mfdkn*F-Fnqhmh*R-Hladqsh*@-Ohdsqno]nkn*M-I-Qgncdr*
D-L-Rbgnnmdudkc*Q-Rdmdrh*L-S]qcnbbgh*BcYmSd � cdsdbsnqenqcddo hmdk]rshb
mdtsqnm rb]ssdqhmf nm sgd UDRTUHN rodbsqnldsdq*@ook-Ogxr-L]sdq-Rbh-Oqnbdrr
67 %1//3(8/2“802*gssor9..cnh-nqf.0/-0//6.r//228,//2,1/76,6-

Z80[ R-Hladqsh*V-Jnbjdkl]mm*L-Bdkkh*E-Fq]yyh*L-Ynooh*@-Anssh*@-Rncn*
L-K-Hlodqh]kd*L-cd Uqhdr,Ldkdhm*C-Uhrrdq*G-Onrsl]*Mdtsqnm cheeq]bsnldsdq
HMDR enqpt]mshs]shud og]rd ]m]kxrhrne]qbg]dnknfhb]knaidbsr*Ld]r-Rbh-Sdbgmnk-
08 %2(%1//7(*/23//2*gssor9..cnh-nqf.0/-0/77./846,/122.08.2./23//2-

Z81[ K-@qbhch]bnmn*L-L]qshm!nm,Snqqdr*Q-Rdmdrh*@-Rbgdqhkkn*B-@mcqd]mh*F-Edrs]*
Bt,a]rdc ]kknxr ]r] admbgl]qj enqS,OF@@ pt]mshs]shud ]m]kxrhr]sro]kk]shnm
mdtsqnm rntqbdr*I-@m]k-@s-Rodbsqnl-24 %1/1/(220“23/*gssor9..cnh-nqf.
0/-0/28.B8I@//157D-

Z82[ L-Jqyxrsxmh]j*F-Qnl]mdkkh*L-E]ah]m*L-Ftsl]mm*F-Edrs]*K-@qbhch]bnmn*
L-Fhff*J-Cqt �ycns*B-@mcqd]mhahbjh*Q-Rdmdrh*E-Edqm]mcdy,@knmrn*Udrtuhn¼9
sgd btqqdmssdrsadc enq] mdws,fdmdq]shnm dohsgdql]kmdtsqnm rodbsqnldsdq*
I-Ogxr-Bnme-Rdq-0/10 %0(%1/07(*/01/15-

Z83[ B-@mcqd]mh*C-Bnknfmdrh*I-L]xdqr*F-E-Qdhsdq*Q-Rdmdrh*Ld]rtqdldmsne
lnldmstl chrsqhatshnm nekhfgs]snlr]mc lnkdbtkdrhm bnmcdmrdc l]ssdqrxrsdlr
trhmf hmdk]rshb mdtsqnm rb]ssdqhmf*@cu-Ogxr-43 %4(%1//4(266“358*gssor9..
cnh-nqf.0/-0/7/.///0762/4//3/2025-

Z84[ B-@mcqd]mh*L-Jqyxrsxmh]j*F-Qnl]mdkkh*Q-Rdmdrh*E-Edqm]mcdy,@knmrn*
Dkdbsqnm,unksmdtsqnm rodbsqnrbnox9adxnmc etmc]ldms]krxrsdlr*@cu-Ogxr-55
%0(%1/06(0“62*gssor9..cnh-nqf.0/-0/7/.///07621-1/06-0206852-

Z85[ F-Qnl]mdkkh*L-Jqyxrsxmh]j*F-Edrs]*B-@mcqd]mh*E-Edqm]mcdy,@knmrn*
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