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Am,nodqRmcn bnmsqni ne rtl,eqdptdmbw fdmdqRshnm

hm sho,dmgRmbdc mRmnbRuhshdr

Oghkhood Qndkkh 0�) Hr]adk O]rbt]k Qnakdcn0)1) Hqhr Mhdgtdr 2) I]uhdq @hyotqt] 3)4)5 ]mc Q]hmdq Ghkkdmaq]mc 0)4)5�

�arspTbs
Rtl,eqdptdmbx fdmdq]shnm &REF( hr ] rdbnmc,nqcdq mnmkhmd]q oqnbdrr vhcdkx trdc enq bg]q]bsdqhyhmf rtqe]bdr ]mc
hmsdqe]bdr vhsg lnmnk]xdq rdmrhshuhsx- Qdbdmskx) noshb]k �dkc dmg]mbdldms hm ok]rlnmhb m]mnb]uhshdr g]r dm]akdc REF
vhsg bnmshmtntr v]ud &BV( k]rdqr eqnl m]mnrb]kd ]qd]r ne lnkdbtkdr) oqnlhrhmf ]ookhb]shnmr khjd m]mnrb]kd REF
rodbsqnrbnox ]mc bngdqdms tobnmudqrhnm enq lhc,hmeq]qdc cdsdbshnm ]s uhrhakd eqdptdmbhdr- Gdqd) vd cdlnmrsq]sd BV
REF eqnl hmchuhct]k m]mno]qshbkd,nm,lhqqnq &MOnL( b]uhshdr) vghbg ]qd qdrnm]ms ]s uhrhakd eqdptdmbhdr ]mc �kkdc vhsg ]
lnmnk]xdq ne lnkdbtkdr) vgdm ok]bdc admd]sg ] lds]k rb]mmhmf oqnad sho- Sgd sho ]bsr ]r ]m de�bhdms aqn]ca]mc
]msdmm]) enbtrhmf hmbhcdms BV hmeq]qdc hkktlhm]shnm nmsn sgd m]mnb]uhsx- Sgd b]rb]cdc md]q,�dkc dmg]mbdldms vhsghm
sgd MOnL m]mnb]uhsx xhdkcr mnmkhmd]q noshb]k qdronmrdr ]bqnrr ] aqn]c q]mfd ne hmeq]qdc eqdptdmbhdr) ]bghduhmf REF
dmg]mbdldmsr ne to sn 03 nqcdqr ne l]fmhstcd- Etqsgdq) m]mnldbg]mhb]k onrhshnmhmf ne sgd sho ]kknvr enq hm,nodq]mcn
bnmsqnk ne REF ax stmhmf sgd knb]k �dkc dmg]mbdldms q]sgdq sg]m sgd hkktlhm]shnm hmsdmrhshdr- Sgd udqr]shkhsx ne sho,
dmg]mbdc m]mnb]uhshdr ]kknvr enq REF rstchdr ne ] vhcd q]mfd ne lnkdbtk]q rodbhdr hm sgd edv,lnkdbtkd qdfhld
vhsgnts sgd mddc enq bnlokdw m]mne]aqhb]shnm- Ntq qdrtksr ]krn oqnlhrd REF m]mnhl]fhmf vhsg shor oqnuhchmf rsqnmf
uhrhakd ]mc HQ �dkc dmg]mbdldms ]s sgdhq ]odw) needqhmf ] qnatrs ok]senql enq etstqd ]ookhb]shnmr hm mnmkhmd]q
m]mnnoshbr-

Elspnctbshnl
Rtl,eqdptdmbx fdmdqZshnm �REF( hr Z bngdqdms rdbnmc,

nqcdq mnmkhmdZq oqnbdrr0’2 vhsg rhfmh�bZms ZookhbZshnmr hm
to,bnmudqrhnm,aZrdc Zmc uhaqZshnm,rdkdbshud hlZfhmf Zmc
rodbsqnrbnox3’6- Sgd REF oqnbdrr hr oZqshbtkZqkx deedbshud
enq oqnahmf uhaqZshnmZk lncdr Zs hmsdqeZbdr vgdqd sgd
lZsdqhZk rdbnmc,nqcdq mnmkhmdZqhsx) χ�1() hr nesdm ZbshuZsdc-
Ax bZqdetkkx stmhmf sgd hmeqZqdc �HQ( eqdptdmbx sn sgd
uhaqZshnmZk lncd ν Zmc ogZrd lZsbghmf HQ Zmc uhrhakd
�UHR( hmots adZlr) Z bngdqdms REF ntsots adZl Zs eqd,
ptdmbx �REF+ �HQ�ν(� �UHR bZm ad cdsdbsdc) qdudZkhmf
rtaskd cdsZhkr Zants sgd lnkdbtkZq dmuhqnmldms Zmc
anmchmf Zs sgd hmsdqeZbd-

BnloZqdc sn bngdqdms Zmsh,rsnjdr QZlZm rodbsqnrbnox
�B>QR() uhaqZshnmZk rodbsqnrbnox uhZ REF needqr sgd
ZcuZmsZfd ne qdpthqhmf nmkx Z rhmfkd QZlZm oqnbdrr) sgd

rdbnmc QZlZm oqnbdrr adhmf qdokZbdc ax Z qdrnmZms HQ
oqnbdrr- Sghr qdrtksr hm REF gZuhmf rhfmh�bZmskx ghfgdq
hmsqhmrhb bqnrr,rdbshnmr sgZm B>QR- Gnvdudq) ansg sdbg,
mhptdr rteedq eqnl cheeqZbshnm khlhsZshnmr) ghmcdqhmf
mZmnrbZkd roZshZk qdrnktshnm Zmc sgd nardquZshnm ne edv nq
dudm rhmfkd lnkdbtkdr- B>QR nudqbnldr sghr khlhsZshnm
trhmf okZrlnmhb mZmnoZqshbkdr nq rbZmmhmf oqnad shor)
vghbg bnm�md Zmc dmgZmbd �dkcr) dmZakhmf dmgZmbdc
rdmrhshuhsx Zmc roZshZk qdrnktshnm enq rdmrhmf Zmc hlZ,
fhmf7)8- >cchshnmZkkx) rtqeZbd, Zmc sho,dmgZmbdc B>QR
dmZakdr shld,qdrnkudc lnmhsnqhmf ne uhaqZshnmr qdZbghmf
sgd rhmfkd lnkdbtkd kdudk0/)00-

Rtqoqhrhmfkx) sho,dmgZmbdc REF01 qdlZhmr Z vhcdkx
tmdwoknqdc sdqqZhm- Nmkx qdbdmskx) bZuhsx,dmgZmbdc REF
gZr addm hlokdldmsdc02 hm rdke,Zrrdlakhdr ne nqfZmhb
lnkdbtkdr vhsg sgd gdko ne mZmnoZqshbkd,nm,lhqqnq
�MOnL( bZuhshdr03) hm vghbg sgd hmbhcdms UHR Zmc HQ
�dkcr Zqd bnmbdmsqZsdc hm Z 0 ml ghfg Zmc Z edv 0/ ml
vhcd fZo adsvddm Z oZqshbkd Zmc Z lhqqnq) cd�mdc ax sgd
sghbjmdrr ne sgd lnkdbtkZq kZxdq Zmc sgd eZbds ne sgd
oZqshbkd) qdrodbshudkx- Vgdm sgd UHR,qdrnmZms MOnL

} Sgd @tsgnq&r( 1/14
Nodm9bbdrr Sghr ]qshbkd hr khbdmrdctmcdq ] Bqd]shudBnllnmr @ssqhatshnm 3-/ Hmsdqm]shnm]k Khbdmrd)vghbg odqlhsr trd) rg]qhmf) ]c]os]shnm) chrsqhatshnm ]mc qdoqnctbshnm
hm ]mx ldchtl nq enql]s) ]r knmf ]r xnt fhud ]ooqnoqh]sd bqdchs sn sgd nqhfhm]k ]tsgnq&r( ]mc sgd rntqbd) oqnuhcd ] khmj sn sgd Bqd]shud Bnllnmr khbdmbd) ]mc hmchb]sd he

bg]mfdr vdqd l]cd- Sgd hl]fdr nq nsgdq sghqc o]qsx l]sdqh]k hm sghr ]qshbkd ]qd hmbktcdc hm sgd ]qshbkd�r Bqd]shud Bnllnmr khbdmbd) tmkdrr hmchb]sdc nsgdqvhrd hm ] bqdchs khmd sn sgd l]sdqh]k- He
l]sdqh]k hr mns hmbktcdc hm sgd ]qshbkd�r Bqd]shud Bnllnmr khbdmbd ]mc xntq hmsdmcdc trd hr mns odqlhssdc ax rs]stsnqx qdftk]shnm nq dwbddcr sgd odqlhssdc trd) xnt vhkk mddc sn nas]hm
odqlhrrhnm chqdbskx eqnl sgd bnoxqhfgs gnkcdq- Sn uhdv ] bnox ne sghr khbdmbd) uhrhs gsso9..bqd]shudbnllnmr-nqf.khbdmrdr.ax.3-/.-

Bnqqdronmcdmbd9 Oghkhood Qndkkh &o-qndkkh:m]mnftmd-dt( nq
Q]hmdq Ghkkdmaq]mc &q-ghkkdmaq]mc:m]mnftmd-dt(
0BHB m]mnFTMD AQS@) 1//07 Cnmnrsh],R]m Rda]rsh©m) Ro]hm
1L]sdqh]kr Ogxrhbr Bdmsdq) BRHB,TOU.DGT) 1//07 Cnmnrsh],R]m Rda]rsh©m) Ro]hm
Etkk khrs ne ]tsgnq hmenql]shnm hr ]u]hk]akd ]s sgd dmc ne sgd ]qshbkd
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bZuhsx hr bnlahmdc vhsg Zm HQ,qdrnmZms ZmsdmmZ hm Z
bZqdetkkx dmfhmddqdc vZx) sgd hmeqZqdc �dkc dmgZmbdldms
hm sgd MOnL fZo bZm ad rsqnmfkx annrsdc- Hm sghr bZrd)
qdlZqjZakd REF Zmc cheedqdmbd eqdptdmbx fdmdqZshnm
�CEF( rhfmZkr bZm ad nardqudc rhltksZmdntrkx dudm vhsg
knv onvdq bnmshmtntr vZud �BV( hkktlhmZshnm) nodmhmf Z
mdv oZsg enq de�bhdms to,bnmudqrhnm Zmc cdsdbshnm ne HQ
ognsnmr vhsg uhrhakd bZldqZr04-

Rn eZq) de�bhdms bZuhsx,dmgZmbdc REF qdkhdr nm
rnoghrshbZsdc eZaqhbZshnm ne cntakx qdrnmZms bZuhshdr
Zmc lZx qdpthqd cdrhfm uZqhZshnm enq sgd rstcx ne che,
edqdms lnkdbtkZq uhaqZshnmZk lncdr- HlonqsZmskx) sgd
roZshZk nudqkZo ne HQ Zmc UHR �dkcr hmrhcd sgd fZo gZr sn
ad vdkk,cd�mdc sn lZwhlhyd rhfmZk xhdkc Zmc sn Zunhc
rotqhntr bZuhsx qdronmrdr sgZs lZx oqdudms sgd nardq,
uZshnm ne bkdZq REF rhfmZkr05- Etqsgdq) adbZtrd ne sgd
qdkZshudkx hmde�bhdms bntokhmf adsvddm eZq,�dkc qZchZ,
shnm Zmc okZrlnmhb mZmnbZuhshdr) sgd dmgZmbdc REF
rhfmZk eZhkr sn ZooqnZbg sgd to,bnmudqrhnm de�bhdmbhdr ne
nosnldbgZmhbZk cduhbdr nodqZshmf hm cheedqdms eqd,
ptdmbx qZmfdr06- Enq Zkk sgdrd qdZrnmr) Z lnqd udqrZshkd
Zmc Zbshud okZsenql Zkknvhmf enq sgd Zcitrsldms ne
rodbsqZk Zmc roZshZk bgZqZbsdqhrshbr ne sgd bZuhsx hr
cdrhqZakd) enq dwZlokd) sn otrg REF rodbsqnrbnox
snvZqcr rhmfkd lnkdbtkd rdmrhmf Zmc enq duZktZshmf Z
kZqfd mtladq ne lnkdbtkZq rodbhdr enq etstqd HQ sn UHR
to,bnmudqrhnm ZookhbZshnmr-

Gdqd vd cdlnmrsqZsd de�bhdms BV hmeqZqdc sn uhrhakd
REF Zmc CEF hm MOnL mZmnbZuhshdr �kkdc vhsg Z
lnmnkZxdq ne nqfZmhb lnkdbtkdr) vghbg hr dmgZmbdc Zmc
bnmsqnkkdc hm,nodqZmcn vhsg sgd ldsZk sho ne Z rbZssdqhmf,
sxod rbZmmhmf mdZq,�dkc noshbZk lhbqnrbnod �r,RMNL(-
Sgd sho Zbsr Zr Zm ZmsdmmZ hm ansg HQ Zmc UHR rodbsqZk
qZmfdr) bnmbdmsqZshmf sgd hmbhcdms �dkcr ne ansg eqd,
ptdmbhdr Zs hsr Zodw- Sgd Zodw �dkcr rdqud Zr Z knbZk hkkt,
lhmZshnm enq sgd MOnL bZuhsx) dmgZmbhmf sgd �dkcr hm sgd
fZo adsvddm sgd oZqshbkd Zmc lhqqnq- Ax qdbnqchmf rdbnmc,
nqcdq mnmkhmdZq qdronmrdr �REF Zmc CEF( tmcdq hmeqZqdc
hkktlhmZshnm Zs svn chrshmbs eqdptdmbhdr) rdoZqZsdc ax
4// bl�0 Zmc ansg stmdc sn rodbh�b lnkdbtkZq uhaqZshnmZk
lncdr) vd cdlnmrsqZsd de�bhdms bngdqdms tobnmudqrhnm
Zbqnrr sgd lhc,hmeqZqdc rodbsqZk qZmfd- Jdx sn sghr
Zbghdudldms hr sgd mnm,qdrnmZms ats rsqnmf HQ �dkc
bnmbdmsqZshnm Zs sgd sho Zodw ne sgd r,RMNL- MtldqhbZk
rhltkZshnmr ne sgd qdkduZms �dkc dmgZmbdldmsr udqhex ntq
dwodqhldmsZk qdrtksr Zmc kds tr dwokZhm sgd qdlZqjZakd
tobnmudqrhnm rhfmZkr sgqntfg Z bZrbZcdc mdZq,�dkc
dmgZmbdldms) rhlhkZq sn sgZs ne Zm de�bhdms mZmnkdmr
lZcd ne Z bgZhm ne ldsZk mZmnZmsdmmZr07)08) Zmc sgqntfg
lnldmstl bnmrdquZshnm eZbhkhsZsdc ax sgd aqnZc
lnldmstl chrsqhatshnm ne sgd mdZq �dkcr1/ hm sgd MOnL
mZmnbZuhshdr- Ntq rstcx mns nmkx ghfgkhfgsr bZrbZcdc
dmgZmbdldmsr ne noshbZk rhfmZkr–qdonqshmf sgd mnmkhmdZq
qdronmrd ne lnkdbtkZq uhaqZshnmr–ax to sn 03 nqcdqr ne

lZfmhstcd ats Zkrn hmsqnctbdr Z ldsgnc enq Zbshudkx
bnmsqnkkhmf �dkc dmgZmbdldmsr Zs uhrhakd Zmc hmeqZqdc
eqdptdmbhdr sgqntfg oqdbhrd 2C mZmnldbgZmhbZk onrh,
shnmhmf ne sgd sho-

Odrtisr
Sgd bnmbdos ne sho,bnmsqnkkdc mnmkhmdZq noshbr aZrdc

nm Z lnkdbtkdr,�kkdc MOnL bZuhsx hr ntskhmdc hm Ehf- 0-
Vd �qrs hkktrsqZsd hm Ehf- 0Z sgd hmsqhmrhb uhaqZshnmZk REF
Zmc CEF oqnbdrrdr ne Zm nqfZmhb lnkdbtkd trhmf Z
IZaknmrjh dmdqfx chZfqZl- Vgdm lnkdbtkdr Zqd rhltksZ,
mdntrkx hkktlhmZsdc ax uhrhakd khfgs �nqZmfd Zqqnv( Zmc
ax Z HQ qZchZshnm �qdc Zqqnv( stmdc sn Z lnkdbtkZq
uhaqZshnmZk lncd sgZs hr ansg QZlZm Zmc HQ Zbshud) h-d-
χ�1( Zbshud2) sgd sZqfdsdc uhaqZshnmZk lncd ldchZsdr sgd
fdmdqZshnm ne REF Zmc CEF rhfmZkr Zs sgd ZmftkZq eqd,
ptdmbhdr �� + �UHR� �HQ �toodq uhaqZshnmZk rhcdaZmc(
Zmc ��+ �UHR� �HQ �knvdq uhaqZshnmZk rhcdaZmc()
qdrodbshudkx- Ctqhmf REF) sgd uhaqZshnmZk lncd hr
aqntfgs sn hsr �qrs dwbhsdc rsZsd ax HQ ognsnmr �qdc Zqqnv
hm hm Ehf- 0Z( Zmc sqZmrhshnmr uhZ QZlZm rbZssdqhmf sn hsr
fqntmc rsZsd �aktd Zqqnv(- Hm bnmsqZrs) ctqhmf CEF) sgd
uhaqZshnmZk lncd hr rhltksZmdntrkx dwbhsdc QZlZm rbZs,
sdqhmf �fqddm Zqqnv( Zmc HQ ognsnmr-

Sn dmgZmbd uhaqZshnmZk noshbZk oqnbdrrdr) vd dladc
nqfZmhb lnkdbtkdr hmsn MOnL bZuhshdr) sgZs hr) hmsn sgd fZo
adsvddm Z fnkc mZmnoZqshbkd Zmc Z fnkc �kl �hkktrsqZsdc hm
Ehf- 0a(- Tmcdq UHR hkktlhmZshnm Zknmd) sgd Rsnjdr �R( Zmc

=t�MN

=t�ehil

=t�MN

=t�ehil

HR.WR

HR.WR

HTHR

HHP

=t�MN

=t�ehil

Sho
nts

=t�MN

=t�ehil

V b

c

a
ChroiWbdldms

SGR�
iVrdl

RDF -DF

z� 9�0�

z� 9�/�

NnsdmshWi

Ifc+GM�
iVrdl

Sho
hm

HREFHH

HCEFHH

HREF

HCEF

HTHR

HHP

Ehf- 0 MnmkhmdTp noshbr hmrhcd T sho)dmgTmbdc MOnI bTuhsw-
T I]aknmrjh dmdqfx ch]fq]l ne bngdqdms tobnmudqrhnm rhfm]kr enq nmd
uhaq]shnm]k lncd ne sgd AOS lnkdbtkd &hmrds(- a Hkktrsq]shnm ne sgd �dkc
chrsqhatshnmr hmrhcd sgd AOS etmbshnm]khydc MOnL f]o ]s sgd
eqdptdmbhdr vgdqd REF &aktd( ]mc CEF &fqddm( nbbtq- b) c Hkktrsq]shnm
ne uhaq]shnm]k rhfm]kr eqnl ] sho,bnmsqnkkdc MOnL b]uhsx hm svn
bnm�ftq]shnmr9 sho nts ne bnms]bs &b() ]mc sho hm bnms]bs &c( vhsg sgd
MOnL- Sgd lnkdbtkdr hm sgd MOnL b]uhsx) tmcdq ansg hmeq]qdc &FHQ( ]mc
uhrhakd &FUHR( hkktlhm]shnmr) fdmdq]sd Rsnjdr.]msh,Rsnjdr &R.]R() REF ]mc
CEF uhaq]shnm]k rhfm]kr
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Zmsh,Rsnjdr �ZR( rhfmZkr hmsdmrhshdr) FR.ZR �bxZm Zqqnv hm
Ehf- 0b) c() Zqd dmgZmbdc ax eZbsnqr / R Zmc / ZR) vghbg Zqd
fhudm ax109

/ R;ZR ¼ EUHR E;þ ð0j

vgdqd EUHR) E� Zmc E� Zqd sgd onrhshnm,cdodmcdms mdZq,
�dkc hmsdmrhsx dmgZmbdldms eZbsnqr hmrhcd sgd MOnL
fZo Zs sgd ZmftkZq eqdptdmbhdr �UHR) �� Zmc �� �rtqeZbd,
dmgZmbdc QZlZm rbZssdqhmf) RDQR(- Tmcdq ZcchshnmZk HQ
hkktlhmZshnm) sgd rhfmZk dmgZmbdldms eZbsnqr ne uhaqZ,
shnmZk REF Zmc CEF �khfgs aktd Zmc fqddm Zqqnvr( enq Z
lnkdbtkd Zs Z rodbh�b knbZshnm hm sgd fZo bZm ad
cdrbqhadc ax029

/ REF ¼ E HQ EUHR Eþ ð1j

/CEF ¼ E HQ EUHR E ð2j

vgdqd EHQ hr sgd onrhshnm,cdodmcdms mdZq,�dkc hmsdmrhsx
dmgZmbdldms eZbsnq hmrhcd sgd MOnL fZo Zs sgd ZmftkZq
eqdptdmbx �HQ- Ctd sn sgd Zardmbd ne ansg okZrlnmhb Zmc
fdnldsqhb qdrnmZmbdr hm rlZkk >t oZqshbkdr Zs HQ
eqdptdmbhdr) EHQ qdlZhmr vdZj- Bnmrdptdmskx) REF Zmc
CEF rhfmZkr ne hmsdmrhsx FREF;CEF �

�
Ulnk
/ REF;CEFcU11)

vgdqd Ulnk hmchbZsdr sgd unktld nbbtohdc ax lnkdbtkdr)
Zqd snn rlZkk sn ad cdsdbsdc vhsg sgd trd ne Zm MOnL
bZuhsx- Mnsd sgZs vd nlhs onsdmshZk ogZrd Zmc bnkkdbshud
uhaqZshnmZk deedbsr) Zr sgdhq bnmsqhatshnmr vhsghm Z bZuhsx
qdlZhm cdaZsdc12)13- Sn nudqbnld sgd oqnakdl ne vdZj
mnmkhmdZq rhfmZkr) vd okZbd Z mZmnldbgZmhbZkkx bnmsqnkkdc
ldsZk sho Zanud sgd MOnL bZuhsx �Ehf- 0a) b(- Sgd sho
oqhlZqhkx rdqudr Zr Z aqnZcaZmc mnm,qdrnmZms hmeqZqdc
ZmsdmmZ) bnmbdmsqZshmf sgd hmbhcdms HQ �dkc Zs hsr Zodw- Hm
bknrd oqnwhlhsx sn sgd >t mZmnoZqshbkd �Ehf- 0b() sgd mdZq
�dkc Zs sgd sho Zodw oqnuhcdr Zm ZcchshnmZk hkktlhmZshnm ne
sgd MOnL bZuhsx) hmbqdZrhmf rtarsZmshZkkx EHQ Zmc sgtr sgd
REF Zmc CEF rhfmZk hmsdmrhshdr- Vd mnsd sgZs tmcdq uhrhakd
Zmc hmeqZqdc BV hkktlhmZshnmr ansg Zmsh,Rsnjdr �FZR) khmdZq(
Zmc REF �FREF) mnmkhmdZq( rhfmZkr ZoodZq rhltksZmdntrkx Zs
��) vgdqdZr FR Zmc FCEF nudqkZo Zs ��- Hm fdmdqZk) sgd
rhfmZkr ZoodZqhmf nm sgdrd toodq Zmc knvdq uhaqZshnmZk
rhcdaZmcr) Fþ ¼ FZR þ FREF ¼ aZR/ ZR þ aREF / REF Zmc
F ¼ FR þ FCEF ¼ aR / R þ aCEF /CEF) qdrodbshudkx) cdodmc
nm lnkdbtkd Zmc fnkc oqnodqshdr Zs sgd hmsdqeZbdr ne sgd
MOnL bZuhsx- Sgdrd oqnodqshdr Zqd cdrbqhadc ax sgd
bnde�bhdmsr a ZR) a REF) a R Zmc aCEF) vghbg Zqd bgZkkdmfhmf
sn duZktZsd- Sghr bgZkkdmfd hmbktcdr ptZmshexhmf sgd mnm,
qdrnmZms REF rhfmZk eqnl sgd fnkc Zs sgd hmsdqeZbdr14)15)
vghbg Zccr bngdqdmskx16 sn sgd qdrnmZms uhaqZshnmZk REF
rhfmZk eqnl sgd lnkdbtkZq kZxdq hmsqnctbdc hm Ehf- 0- Hm
sghr rstcx) vd sgtr chrbtrr Zmc bZkbtkZsd nmkx hmsdmrhsx
dmgZmbdldms eZbsnqr) Zr sgdx etkkx bZostqd sgd hmfltdmbd ne
sgd sho nm ansg sgd khmdZq Zmc mnmkhmdZq noshbZk rbZssdqhmf
oqnbdrrdr-

Hm Ehf- 1Z) vd dwodqhldmsZkkx cdlnmrsqZsd sgZs �h( sgd sho
dmZakdr cdsdbshnm ne nsgdqvhrd hlodqbdoshakd REF rhfmZkr
eqnl Z lnkdbtkd,�kkdc MOnL bZuhsx tmcdq UHR Zmc HQ
bnmshmtntr vZud hkktlhmZshnm Zmc �hh( sghr rhfmZk rsqnmfkx
cdodmcr nm sgd ldbgZmhbZk mZmnonrhshnmmhmf ne sgd sho-
Sn sgZs dmc) vd eZaqhbZsd MOnLr ax etmbshnmZkhyhmf Z
sdlokZsd,rsqhoodc fnkc �kl vhsg Z lnmnkZxdq ne ahogdmxk,
3,sghnk �AOS( lnkdbtkdr Zmc cqno,bZrshmf eZbdsdc fnkc
oZqshbkdr- Sgtr) sgd MOnL fZo hr etkkx �kkdc vhsg lnkd,
btkdr Zmc sgd fZo gdhfgs hr cdsdqlhmdc ax sgd lnmnkZxdq
sghbjmdrr17 �rdd Ldsgncr(- Vd oqnad sgd MOnL bZuhshdr
vhsg Zm r,RMNL) tshkhyhmf Zm nrbhkkZshmf ldsZkkhydc
Zsnlhb enqbd lhbqnrbnox �>EL( sho �mZmn,ESHQ sho eqnl
Zssnbtad rxrsdlr vhsg mnlhmZk Zodw chZldsdq ne 0// ml(-
Hm r,RMNL) Zm nee,Zwhr oZqZankhb lhqqnq enbtrdr Z kZrdq
adZl eqnl sgd rhcd nmsn sgd sho Zmc bnkkdbsr sgd dkZrshbZkkx
aZbj,rbZssdqdc khfgs) dmZakhmf nodqZshnm vhsg ltkshokd
bnkkhmdZq adZlr Zbqnrr Z vhcd SGy sn UHR eqdptdmbx
qZmfd- Vhsg Z fqZshmf rodbsqnldsdq) sgd rdsto Zkrn cdsdbsr
hmdkZrshbZkkx rbZssdqdc khfgs) hmbktchmf QZlZm rhfmZkr18)
lZjhmf hs hcdZk enq ntq rstchdr- Lnqd cdsZhkr Zants sgd
rdsto Zmc Zkhfmldms bZm ad entmc hm sgd Ldsgncr Zmc
RtookdldmsZqx Mnsd 0-

Vd �qrs okZbd sgd sho Zanud sgd MOnL Zs onrhshnm O0
�hkktrsqZsdc hm sgd hmrds ne Ehf- 1Z Zmc hmchbZsdc hm sgd
snonfqZogx hlZfd ne Ehf- 1a() hkktlhmZsd sgd sho Zanud sgd
MOnL bZuhsx vhsg Z enbtrdc BV UHR kZrdq adZl ne
271 SGy �674 ml( Zmc qdbnqc Z rodbsqtl ne sgd hmdkZr,
shbZkkx rbZssdqdc khfgs hm sgd Zardmbd ne HQ hkktlhmZshnm
�akZbj rodbsqtl) hm Ehf- 1Z(- Sghr rodbsqtl rgnvr sgd
Zmsh,Rsnjdr rhfmZkr bnqqdronmchmf sn cheedqdms uhaqZshnmZk
lncdr ne AOS lnkdbtkdr hmrhcd sgd MOnL bZuhsx- Hmsdq,
drshmfkx) vgdm Z BV lnmnbgqnlZshb HQ hkktlhmZshnm hr
stmdc sn sgd lnkdbtkd�r admchmf lncd) kZadkdc νa) Zs
��a

HQ;ð1πj ¼ 21 SGy �0/7/ bl�0() vd nardqud Z qdlZqj,
Zakd Zmc eqdptdmbx,rdkdbshud hmbqdZrd ne sgd hmsdmrhsx nm
sgd rhcdaZmc ��a

þ �F�a
þ  Fþð�aj) qdc rodbsqtl(- Hm Zfqdd,

ldms vhsg Z oqduhntr eZq,�dkc rodbsqnrbnox rstcx02) sgd
hmbqdZrdc odZj hmsdmrhsx lZx qdrtks eqnl Zm dmgZmbdldms
ne sgd qdrnmZms REF rhfmZk ZrrnbhZsdc vhsg sgd uhaqZshnmZk
lncd νa nq) hm nsgdq vnqcr) sn Z bngdqdms tobnmudqrhnm ne
HQ ognsnmr eqnl 21 SGy’303 SGy ldchZsdc ax sgd
lnkdbtkZq uhaqZshnm νa- Hm sgd etstqd) eqdptdmbx,rbZm REF
dwodqhldmsr bntkc ad odqenqldc sn cheedqdmshZsd sgd
uhaqZshnmZk REF bnmsqhatshnm eqnl sgZs ne sgd fnkc- Vd
mnsd sgZs sgd odZj hmsdmrhshdr ne sgd nsgdq uhaqZshnmZk
rhcdaZmcr) vghbg Zqd mns cqhudm ax sgd BV lnmnbgqn,
lZshb HQ hkktlhmZshnm) qdlZhm tmbgZmfdc- Sghr nardquZ,
shnm qtkdr nts sgd onrrhahkhsx sgZs F�a

þ hr dmgZmbdc ctd sn
gdZshmf deedbsr bZtrdc ax sgd HQ hkktlhmZshnm-

Sn dwoknqd sgd hloZbs ne sgd sho onrhshnm nm sgd REF
rhfmZkr) vd qdbnqc rodbsqZ vghkd rbZmmhmf sgd sho Zbqnrr
sgd MOnL bZuhsx- >s onrhshnm O1 �aqnvm btqud hm Ehf- 1Z()
Zkk odZjr rgnv Z qdctbdc hmsdmrhsx bnloZqdc sn onrhshnm
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O0- LZoohmf sgd Zmsh,Rsnjdr Zmc REF rhfmZkr Zr etmbshnm
ne sho onrhshnm �Ehf- 1b) c( qdudZkr rsqnmf REF rhfmZkr
Zqntmc O0) vgdqdZr Zmsh,Rsnjdr rhfmZkr qdlZhm vdZj
qdfZqckdrr ne sgd sho onrhshnm- Sgdrd ldZrtqdldmsr
ghfgkhfgs sgd cnlhmZmbd ne sho,dmgZmbdc REF nudq Zmsh,
Rsnjdr rhfmZkr Zmc duhcdmbd Zm Zrxlldsqx ne sho,
dmgZmbdc REF vhsg qdrodbs sn sgd oZqshbkd bdmsdq- Sghr
Zrxlldsqx hr Z qnatrs edZstqd nardqudc enq lZmx oZqshbkdr
vd hlZfdc- Edv dwZlokdr Zqd rgnvm hm RtookdldmsZqx
Mnsd 3-

Sgd Zrxlldsqx ne sgd REF lZo ne Ehf- 1c bZm ad udq,
h�dc ax mtldqhbZk bZkbtkZshnmr ne sgd rhfmZk dmgZmbdldms
eZbsnqr / �a

REF Zmc / �a
ZR Zr Z etmbshnm ne sgd kZsdqZk onrhshnm

ws ne sgd sho vhsg qdrodbs sn sgd oZqshbkd�r bdmsdq- Sn sgZs
dmc) sgd sho hr lncdkdc Zr Z 0 μl knmf Os gZke dkkhornhc
vhsg Zm Zodw chZldsdq ne 0// ml Zmc sgd MOnL Zr Z
sqtmbZsdc 5/ ml gdhfgs >t rogdqd Zs Z chrsZmbd ne
0-04 ml Zanud Zm >t �kl �rdd rbgdlZshb ne Ehf- 1d Zmc
Ldsgncr(- Enq Z fhudm sho onrhshnm) vd bZkbtkZsd sgd roZshZk
chrsqhatshnmr E�a

HQð=pj) EUHRð=pj Zmc E�a
þ ð=pj Zqntmc sgd sho Zmc

MOnL bZuhsx- Hm sgd hmrds ne Ehf- 1d vd rgnv) Zr Zm
dwZlokd) E�a

HQð=pj enq sgd sho Zs onrhshnm O0- Ltkshokxhmf sgd
hmsdmrhsx chrsqhatshnmr) vd dwsqZbs sgd lZwhlZk dmgZmbd,
ldms eZbsnqr enq sgd REF Zmc ZR rhfmZkr hmrhcd sgd fZo ne
sgd MOnL bZuhsx �Zbbnqchmf sn Dpr- �0( Zmc �1() rdd Zkrn
RtookdldmsZqx Mnsd 4 Zmc 5(- Vd qdedq sn sgd onrhshnm Zs
vghbg sgd eZbsnqr Zqd lZwhlZk Zr gns,ronsr �=qgr( Zmc vqhsd
sgd bnqqdronmchmf rhfmZk dmgZmbdldms eZbsnqr Zr
/ �a

REFð=qgrj Zmc / �a
ZRð=qgrj- Sgd aktd btqud hm Ehf- 1e rgnvr

/ �a
REFð=qgrj vgdm sgd sho hr rbZmmdc Zbqnrr sgd oZqshbkd) Zr

hkktrsqZsdc hm sgd hmrds- Vd �mc sgZs / �a
REFð=qgrj hr Zrxl,

ldsqhb vhsg qdrodbs sn sgd oZqshbkd) bnm�qlhmf sgd
dwodqhldmsZk REF qdrtksr �Ehf- 1c(- Etqsgdq) vd �mc sgZs
sgd REF rhfmZk dmgZmbdldms bZm qdZbg to sn 03 nqcdqr ne
lZfmhstcd enq Z rlZkk qZmfd ne sho onrhshnmr bknrd sn O0-
Enq bnloZqhrnm) sgd ohmj btqud hm Ehf- 1e cdohbsr sgd
rhltkZsdc khmdrbZm ne sgd Zmsh,Rsnjdr rhfmZk dmgZmbdldms)
/ �a

ZRð=qgrj Zs sgd eqdptdmbx ne sgd uhaqZshnmZk lncd
νa- / �a

REFð=qgrj hr hmbqdZrdc ax 2’3 nqcdqr ne lZfmhstcd
bnloZqdc sn / �a

ZRð=qgrj) nvhmf sn sgd hmeqZqdc hmsdmrhsx
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Ehf- 1 Sho)dmgTmbdc mTmnbTuhsw REF- T @msh,Rsnjdr rhcd ne sgd rodbsq] ne ] AOS,�kkdc MOnL b]uhsx adknv ]m nrbhkk]shmf lds]kkhydc rb]mmhmf oqnad
sho- Sgd MOnL hr enqldc ax ] 52 ml ghfg e]bdsdc @t o]qshbkd nm sno ne ]m @t lhqqnq sg]s hr etmbshnm]khydc vhsg ] lnmnk]xdq ne AOS lnkdbtkdr- Hmrdsr
hkktrsq]sd sgd onrhshnmr O0 ]mc O1 ne sgd sho qdk]shud sn o]qshbkd) ]r vdkk ]r hkktlhm]shnm ]s UHR &nq]mfd( ]mc HQ &qdc( eqdptdmbhdr- Ak]bj rodbsqtl hr
qdbnqcdc enq sho onrhshnmdc ]s O0 tmcdq UHR hkktlhm]shnm dwbktrhudkx- Qdc ]mc aqnvm rodbsq] vdqd qdbnqcdc tmcdq UHR ]mc HQ &1-1 lV stmdc sn sgd
uhaq]shnm]k lncd �a ]s 21 SGy( hkktlhm]shnm ]s onrhshnmr O0 ]mc O1) qdrodbshudkx- a Snonfq]ogx hl]fd ne sgd MOnL b]uhsx- Qdc ]mc aqnvm cnsr
hmchb]sd sgd sho onrhshnmr O0 ]mc O1 vgdqd rodbsq] rgnvm hm o]mdk &T( vdqd qdbnqcdc- L]or ne F

�a
þ &]udq]fdc nudq od]j ]qd]( vhsgnts &b( ]mc vhsg &c(

HQ hkktlhm]shnm- UHR hkktlhm]shnm hr ]s 271 SGy &674 ml( ]s ] onvdq ne 1// μV- @bpthrhshnm shld odq rodbsq] hr 1 r- S]oohmf ]lokhstcd &S@( hr 4/ ml-
d Rhltk]sdc ro]sh]k chrsqhatshnm ne sgd hmsdmrhsx dmg]mbdldms e]bsnq ]s 21 SGy E

�a
HQ ]qntmc sgd MOnL b]uhsx- e Rhltk]sdc / �a

]R ð=qgrj &ohmj khmd( ]mc
/ �a

REFð=qgrj &aktd khmd( dmg]mbdldms e]bsnqr ]knmf sgd c]rgdc ]qqnv cdohbsdc hm &c(- vs hr sgd k]sdq]k onrhshnm ne sgd sho vhsg qdrodbs sn sgd o]qshbkd�r
bdmsdq- Sgd udqshb]k chrs]mbd �ys+ 1/ ml adsvddm sho ]odw ]mc MOnL hr jdos bnmrs]ms) ]r hkktrsq]sdc hm sgd hmrds- Noshb]k l]or enq nsgdq uhaq]shnm]k
rhfm]kr b]m ad entmc hm Rtookdldms]qx Mnsd 2
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dmgZmbdldms oqnuhcdc ax sgd sho,dmgZmbdc MOnL bZuhsx-
Hmsdqdrshmfkx) / �a

ZRð=qgrj ptZkhsZshudkx enkknvr sgd / �a
REFð=qgrj

khmdrbZm) sgZs hr) hs dwghahsr Z lZwhltl mdZq sho onrhshnm
O0 Zmc Z rhlhkZq Zrxlldsqx vhsg qdrodbs sn sgd oZqshbkd
�Zkhjd qdrtksr ne Ehf- 1b(- Sghr lZwhltl hr 06 shldr ghfgdq
sgZm sgd Zmsh,Rsnjdr rhfmZk dmgZmbdldms ne sgd MOnL
bZuhsx Zknmd �rdd Ehf- 3() hmchbZshmf sgZs sgd sho Zkrn
dmgZmbdr mdZq �dkcr hm sgd MOnL fZo Zs uhrhakd eqd,
ptdmbhdr- Vd mnsd sgZs sgd Zrxlldsqx ne ansg REF Zmc ZR
khmdrbZmr bZm ad Zssqhatsdc sn sgd bnlahmdc Zmc dmgZmbdc
knmfhstchmZk Zmc sqZmrudqrZk qdronmrd ne sgd sho tmcdq
uhrhakd hkktlhmZshnm �rdd RtookdldmsZqx Mnsd 7(-

Sho,dmgZmbdc mZmnbZuhshdr bZm ad Zookhdc sn rstcx mnm,
khmdZq BV noshbZk rhfmZkr eqnl mZmnrbZkd ZqdZr ne lnkd,
btkZq lnmnkZxdqr Zbqnrr Z aqnZc hmeqZqdc rodbsqZk qZmfd-
Sghr hr hkktrsqZsdc hm Ehf- 2) vgdqd svn rodbsqZ qdbnqcdc Zs
sho onrhshnm O0 Zqd bnloZqdc- Hm Ehf- 2Z) vd rgnv sgd
rodbsqtl nasZhmdc tmcdq hkktlhmZshnm Zs ��a

HQ;ð1πj ¼ 21
SGy �rZld Zr hm Ehf- 1Z(- Hm Ehf- 2a) Z cheedqdms uhaqZshnmZk
lncd ne sgd AOS lnkdbtkdr hr cqhudm ax HQ hkktlhmZshnm
eqnl Z ptZmstl bZrbZcd kZrdq �PBK(- Enq sgd kZssdq) vd
rdkdbsdc sgd lnkdbtkZq rsqdsbghmf lncd �kZadkdc νr( Zs
��r

HQ;ð1πj ¼ 37 SGy- Sgd qdc rodbsqtl hm Ehf- 2a rgnvr
sgZs sgd hmsdmrhsx Zs sgd rhcdaZmc ��r

þ hr dmgZmbdc ax Z
eZbsnq ne 25 bnloZqdc sn sgd akZbj rodbsqtl hm Ehf- 2a
vgdm sgd PBK hkktlhmZshnm onvdq hr hmbqdZrdc ax Z eZbsnq
ne 21- Sgd svn cqhudm rhcdaZmcr rgnvm hm Ehf- 2Z) a cheedq
ax 05 SGy �4// bl�0() hmchbZshmf sgZs sgd sho de�bhdmskx
dmgZmbdr HQ qZchZshnm Zmc sgtr REF rhfmZkr nudq Z aqnZc
rodbsqZk qZmfd- Hmsdqdrshmfkx) HQ hkktlhmZshnm Zs ��r

HQ Zkrn
hmbqdZrdr sgd hmsdmrhsx ne sgd ��r

 rhcdaZmc �Ehf- 2a() vghkd
hkktlhmZshnm Zs ��a

HQ hmbqdZrdr sgd hmsdmrhsx ne sgd ��a
 rhcd,

aZmc �Ehf- 2Z(- Sghr cdlnmrsqZsdr eqdptdmbx,rdkdbshud BV
sho,dmgZmbdc CEF Zknmfrhcd BV sho,dmgZmbdc REF-

Dloknxhmf Z ldsZkkhb rbZmmhmf oqnad sho) vd bZm bnmsqnk
hm,nodqZmcn sgd hmsdmrhsx dmgZmbdldms eZbsnq hmrhcd sgd
MOnL fZo- Enq Zm dwodqhldmsZk cdlnmrsqZshnm) vd
qdbnqc rodbsqZ vghkd qdsqZbshmf sgd nrbhkkZshmf sho- Ehf- 2b
rgnvr bknrd,tor ne uhaqZshnmZk rhfmZkr Zs sgd rhcdaZmcr ��a


�nmkx Rsnjdr rhfmZk() ��r

 �CEF Zmc Rsnjdr rhfmZkr( Zmc ��r
þ

�bnloqhrhmf REF Zmc Z lZqfhmZk Zmsh,Rsnjdr bnmsqhatshnm(
enq uZqhntr deedbshud udqshbZk sho,MOnL chrsZmbdr ��xs ) rdd
Ldsgncr(- Vd nardqud sgZs sgd REF rhfmZk hr de�bhdmskx
bnmsqnkkdc nudq rdudqZk nqcdqr ne lZfmhstcd) uZmhrghmf sn
sgd mnhrd khlhs vgdm sgd nrbhkkZshmf sho hr qdsqZbsdc ax
;14/ ml- Etqsgdq) sgd cqhudm F�r

 Zmc mnm,cqhudm F�a
 rhf,

mZkr bZm ad bnmsqnkkdc snn- >ksgntfg sgdx cdbqdZrd vhsg
hmbqdZrhmf �xs ) sgdx cn mns uZmhrg bnlokdsdkx- Vd Zssqh,
atsd sgd qdrhctZk rhfmZkr sn sgnrd nqhfhmZshmf eqnl sgd
MOnL bZuhsx hm Zardmbd ne sho Zmc qdedq sn sgdl Zr
aZbjfqntmc rhfmZkr F�)af- NudqZkk) sho mZmnonrhshnmhmf
Zkknvr enq hmbqdZrhmf mnmkhmdZq noshbZk rhfmZkr uhZ bnm,
sqnkkhmf hmsdmrhsx dmgZmbdldms eZbsnqr qZsgdq sgZm ax
Ztfldmshmf sgd hkktlhmZshnm onvdq- Sho,dmgZmbdc MOnL

bZuhshdr needq sgdqdenqd Z ldZmr enq de�bhdms HQ sn UHR
bngdqdms tobnmudqrhnm) mns nmkx oqdudmshmf gdZshmf ne
cdkhbZsd MOnL bZuhshdr17) ats Zkrn needqhmf tmoqdbdcdmsdc
noonqstmhshdr enq Zbshud stmhmf ne sgd bntokhmf qdfhld2/)20

adsvddm mZmnbZuhsx Zmc lnkdbtkZq uhaqZshnm21-
Sn udqhex Zmc adssdq tmcdqrsZmc sgd hmfltdmbd ne sgd sho

nm ansg sgd khmdZq Zmc mnmkhmdZq noshbZk rhfmZkr) vd bZk,
btkZsd �rdd Ehf- 1d( sgd hmsdmrhsx dmgZmbdldms chrsqhat,
shnmr hmrhcd sgd MOnL fZo) Eð=qj) enq uZqhntr sho,MOnL
chrsZmbdr �xs Zs HQ �Ehf- 3a( Zmc UHR �Ehf- 3c( eqdptdmbhdr-
Oknsshmf sgd lZwhlZ ne hmsdmrhsx dmgZmbdldms eZbsnqr)
Eð=qgrj) Zr Z etmbshnm ne eqdptdmbx �Ehf- 3Z() vd nardqud Zm
hmbqdZrd ne Zants svn nqcdqr ne lZfmhstcd Zbqnrr sgd
vgnkd lhc,HQ rodbsqZk qZmfd vgdm sgd sho ZooqnZbgdr sgd
MOnL bZuhsx) vghbg vd Zssqhatsd sn sgd khfgsmhmf qnc
deedbs- Sgd ghfgkx de�bhdms HQ mdZq,�dkc hkktlhmZshnm ne sgd
MOnL bZuhsx sgtr dwokZhmr sgd qdlZqjZakd annrs ne sgd
REF Zmc CEF rhfmZkr Zs sgd eqdptdmbhdr ne sgd lnkdbtkZq
uhaqZshnmZk lncdr νa Zmc νr- Hm sgd uhrhakd rodbsqZk qZmfd)
sgd rodbsqZk adgZuhnq ne Eð=qgrj hr ltbg qhbgdq) nvhmf sn
sgd oqdrdmbd ne sgd cheedqdms okZrlnmhb lncdr rtoonqsdc
ax sgd MOnL bZuhsx �fqZx ZqdZ hm Ehf- 3b(- Hm Zcchshnm sn
sgd knmfhstchmZk chonkZq ZmsdmmZ lncd �rdd hmrds) kZadkdc
I/0() sgd eZbdsdc mZmnoZqshbkd rtoonqsr sqZmrudqrZk ldsZk,
hmrtkZsnq,ldsZk fZo lncdr ne cheedqdms nqcdqr Zmc Zyh,
ltsgZk rxlldsqx �rdd hmrds) kZadkdc Llm(

22)23- Vgdm sgd
sho hr ZooqnZbgdc snvZqcr sgd MOnL bZuhsx) vd nardqud Z
eqdptdmbx,cdodmcdms mnm,lnmnsnmhb adgZuhnq ne Eð=qgrj
enq hmsdqldchZsd chrsZmbdr 3/ ml � Δxs� 2// ml) vghbg
vd Zssqhatsd sn sgd hmsdqedqdmbd adsvddm sgd sho�r mdZq
�dkcr Zmc sgd eZq,�dkc hkktlhmZshnm Zs sgd onrhshnm ne sgd
MOnL bZuhsx �rdd RtookdldmsZqx Mnsd 0/(- Enq sgZs
qdZrnm) uhaqZshnmZk rhfmZkr lZx mns hmbqdZrd lnmn,
snmhbZkkx vhsg cdbqdZrhmf �xs) Zr enq dwZlokd nardqudc hm
Ehf- 2b enq sgd mnm,cqhudm Rsnjdr rhfmZk F�a

 - Lnqd
hlonqsZmskx) enq chrsZmbdr �xs � 3/ ml) vd �mc Z rsqnmf
hmbqdZrd ne Eð=qgrj enq lnrs eqdptdmbhdr- Sghr dwokZhmr vgx
Zkk Rsnjdr Zmc Zmsh,Rsnjdr rhfmZkr nardqudc hm Ehf- 2 Zqd
kZqfdq Zr sgd sho ZooqnZbgdr) hmcdodmcdms ne vgdsgdq sgdx
Zqd cqhudm ax HQ �dkcr nq mns-

Eqnl sgd hmsdmrhsx dmgZmbdldms eZbsnq chrsqhatshnmr
hmrhcd sgd MOnL fZo) vd bZkbtkZsd sgd roZshZk chrsqhat,
shnmr ne / �r

REFð=pj) /
�r
CEFð=pj �Ehf- 4Z) a( Zmc / �r

R ð=pj sn
cdsdqlhmd / �r

REFð=qgrj) / �r
CEFð=qgrj Zmc / �r

R ð=qgrj Zr Z etmbshnm
ne sho,MOnL chrsZmbd �xs- / �r

REFð=qgrj hmbqdZrdr ax Zants
svn nqcdqr ne lZfmhstcd enq cdbqdZrhmf �xs �aktd btqud hm
Ehf- 4b() qdZbghmf Z qdlZqjZakd uZktd ne Zants 0/03 enq
�xs+ 1/ ml) vgdqdZr sgd roZshZk chrsqhatshnm / �r

REFð=qj
qdlZhmr tmbgZmfdc Zr bnloZqdc sn sgd MOnL vhsgnts sho
�Ehf- 4Z(- > rhlhkZqkx rsqnmf hmbqdZrd hr nardqudc enq
/ �r

CEFð=qgrj �fqddm btqud hm Ehf- 4b() qdZbghmf Z uZktd Zants
0/02 enq rlZkk �xs- Gnvdudq) sgd roZshZk chrsqhatshnm ne
/ �r

REFð=qj bgZmfdr vhsg cdbqdZrhmf �xs �Ehf- 4a() rgnvhmf
sgZs sgd sho bZm mns nmkx ad trdc enq dmgZmbhmf rhfmZkr)
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Ehf- 2 GkktlhmTshnm) Tmc sho)bnmspnkkdc rodbspT epnl MOnI bTuhshdr- T Rodbsqtl ne ] AOS,�kkdc MOnL b]uhsx adknv ]m nrbhkk]shmf lds]kkhydc
rb]mmhmf oqnad sho hm hmsdqlhssdms bnms]bs lncd ]s onrhshnm O0 tmcdq UHR &1// μV ]s 271 SGy . 674 ml) l]qjdc ωUHR( ]mc hmsdmrd HQ &5-1 lV stmdc sn
sgd uhaq]shnm]k lncd �a ]s 21 SGy . 0/7/ bl�0( hkktlhm]shnm- C]s] ]qd sgd r]ld ]r sgd nmd rgnvm hm Ehf- 1]- a Rodbsq] ne AOS lnkdbtkdr hm ]mnsgdq
MOnL b]uhsx adknv ]m nrbhkk]shmf lds]kkhydc rb]mmhmf oqnad sho- Ak]bj rodbsqtl v]r qdbnqcdc enq sho hm hmsdqlhssdms bnms]bs lncd &�y


s ¼ 1/ ml(

tmcdq UHR &14/ μV ]s 271 SGy( ]mc vd]j HQ &/-1 lV stmdc sn sgd uhaq]shnm]k lncd �r ]s 37 SGy . 0474 bl�0( hkktlhm]shnm- Qdc ]mc aktd rodbsq] vdqd
qdbnqcdc tmcdq UHR ]mc hmsdmrd HQ &4-7 lV( hkktlhm]shnm enq sho hm hmsdqlhssdms bnms]bs lncd &�y


s ¼ 1/ ml( ]mc qdsq]bsdc &�y


s ¼ 064 ml()

qdrodbshudkx- b Sho,gdhfgs u]qh]shnm ne rhfm]k hmsdmrhshdr ]qntmc rodbh�b uhaq]shnm]k rhcda]mcr enq 4-7 lV HQ hkktlhm]shnm- Eqnl kdes sn qhfgs) vd rgnv
F
�r
 ) F �a

 ]mc F
�r
þ - Rjdsbgdr hkktrsq]sd sgd sho ]s onrhshnm O0 enq svn sho,MOnL deedbshud chrs]mbdr �y


s &hm hmsdqlhssdms bnms]bs lncd ]mc qdsq]bsdc( ]r vdkk

]r hkktlhm]shnm ]s UHR &nq]mfd( ]mc HQ &qdc( eqdptdmbhdr- @bpthrhshnm shld enq rodbsq] hr 1 r- S]oohmf ]lokhstcd &S@( hr 4/ ml
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ats Zkrn enq bnmsqnkkhmf sgd onrhshnm ne gns ronsr vhsghm
sgd MOnL fZo- Hm sgd etstqd) Zmc hm bZrd ne gdsdqn,
fdmdntrkx �kkdc MOnL bZuhshdr) rtbg gns,rons bnmsqnk
bntkc ad trdc enq hm,nodqZmcn rdkdbshnm ne rodbh�b ZqdZr)
nq dudm rhmfkd lnkdbtkdr) sn vghbg sgd bZuhsx bntokdr sn-

Vd ghfgkhfgs sgZs sgd cdbqdZrd ne REF Zmc CEF rhfmZk
dmgZmbdldms eZbsnqr vhsg hmbqdZrhmf sho,MOnL chrsZmbd
�xs hr dptZk) ats rsddodq sgZm sgd Rsnjdr rhfmZk dmgZmbd,
ldms eZbsnq �rdd mnqlZkhydc btqudr hm hmrds ne Ehf- 4b(-
Sghr jdx ZcuZmsZfd ne mnmkhmdZq rhfmZkr �d-f- enq adssdq
roZshZk knbZkhyZshnm ne Zm noshbZk qdronmrd24’26( hr
cdlnmrsqZsdc dwodqhldmsZkkx hm Ehf- 4c) vgdqd vd okns
sgd ldZrtqdc hmsdmrhshdr F�r

þ ¼ F�r
REF þ F�r

ZR  F�r
REF Zmc

F�r
 ¼ F�r

CEF þ F�r
R þ F�r

�af Zr Z etmbshnm ne sgd deedbshud sho,
MOnL chrsZmbd �xs �rdd Ldsgncr(- >esdq rtasqZbshnm ne
sgd aZbjfqntmc rhfmZk eqnl sgd MOnL bZuhsx) F�r

�af) Zmc
mnqlZkhyZshnm ne F�r

þ Zmc F�r
 �hmrds ne Ehf- 4c() vd bkdZqkx

rdd sgZs F�r
þ cdbZxr ltbg rsqnmfdq vhsg hmbqdZrhmf �xs

sgZm F�r
 ) cdlnmrsqZshmf Z cheedqdms rbZkhmf ne ansg rhfmZkr9

F�r
þ hr Z otqdkx mnmkhmdZq REF rhfmZk) vgdqdZr F�r

 bnloqhrdr
ansg Z mnmkhmdZq CEF Zmc khmdZq Rsnjdr rhfmZkr- Vd Zkrn
ghfgkhfgs sgd hmbqdZrd ne F�r

REF ax Zants svn nqcdqr ne
lZfmhstcd vgdm sgd sho hr ZooqnZbgdc sn sgd MOnL
bZuhsx �aktd btqud hm Ehf- 4c() adhmf hm fnnc Zfqddldms
vhsg sgd bZkbtkZsdc REF rhfmZk dmgZmbdldms eZbsnq
E�r

REFð=qgrj �aktd btqud hm Ehf- 4b(-
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Ehf- 3 BTkbtkTsdc ltkshrodbspTk dmgTmbdldms eTbsnpr hmrhcd MOnI bTuhshdr- Rodbsq] ne sgd rhltk]sdc l]whltl hmsdmrhsx dmg]mbdldms e]bsnq
hmrhcd sgd MOnL b]uhsx vhsg ] rs]shb Os sho ]s onrhshnm O0 hm sgd hmeq]qdc &T( ]mc uhrhakd &b( eqdptdmbx q]mfdr enq cheedqdms sho,MOnL chrs]mbdr- Rodbsq] ne
sgd MOnL b]uhsx hm ]ardmbd ne ] sho ]qd cdohbsdc ax ] fq]x ]qd]- Bg]qfd chrsqhatshnmr ne sgd MOnL b]uhsx lncdr R00) J/0 ]mc R/1 ]qd rjdsbgdc md]q
sgdhq qdrnm]mbd eqdptdmbhdr- O]mdkr &a) c( cdohbs sgd ro]sh]k chrsqhatshnm ne sgd hmsdmrhsx dmg]mbdldms e]bsnq ]s cheedqdms eqdptdmbhdr9 ω�r

HQ ;ð1πj ¼ 37
SGy hm &a( ]mc ω�r

þ;ð1πj ¼ 32/ SGy hm &c(- Sno l]or rgnv ] udqshb]k bqnrr,rdbshnm ne sgd chrsqhatshnm ne sgd hmsdmrhsx dmg]mbdldms e]bsnq hmrhcd sgd
MOnL f]o enq ] sho ]s ] chrs]mbd ne �ys+ 1/ ml eqnl sgd MOnL b]uhsx- L]or adknv rgnv sgd hmsdmrhsx dmg]mbdldms e]bsnq chrsqhatshnm nm sgd lhc,
f]o gnqhynms]k ok]md ne sgd MOnL f]o enq sho,MOnL chrs]mbdr ne �ys+ z1/) 0//) 2//{ ml ]mc enq sgd MOnL b]uhsx vhsgnts sho b]rd
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Ehftqd 4 cdlnmrsqZsdr sgZs sho,dmgZmbdc mnmkhmdZq REF
rhfmZkr needq chrshmbs ZcuZmsZfdr bnloZqdc sn sho,
dmgZmbdc khmdZq QZlZm rhfmZkr- Vd �mc Z rhfmh�bZmskx
rsqnmfdq rhfmZk dmgZmbdldms eZbsnq) oZhqdc vhsg Z lnqd

oqnmntmbdc cdbZx Zr sgd sho,rZlokd chrsZmbd hmbqdZrdr)
vghbg qdpthqdr Z bknrdq oqnwhlhsx ne sgd sho sn sgd naidbs
�hm ntq rstcx sgd MOnL bZuhsx( enq rhfmZk Zbpthrhshnm-
Etqsgdq) vd cn mns nardqud REF aZbjfqntmc rhfmZkr
fdmdqZsdc ax sgd eZq,�dkc hkktlhmZshnm- Vd sgtr dmuhrhnm
sho,dmgZmbdc bnmshmtntr vZud REF rodbsqnrbnox enq
aZbjfqntmc,eqdd mZmnhlZfhmf ne lnkdbtkdr nq 1C lZsd,
qhZkr nm aZqd rtarsqZsdr- Sghr bntkc ad Zbghdudc vhsg
rbZmmhmf oqnad shor oqnuhchmf rte�bhdmskx kZqfd �dkc
dmgZmbdldms Zs sgdhq Zodw Zs ansg uhrhakd Zmc hmeqZqdc
eqdptdmbhdr) dkhlhmZshmf sgd mddc enq MOnL bZuhshdr-

Chrbtrrhnl
Hm rtllZqx) vd gZud hmsqnctbdc hm,nodqZmcn bnmsqnk ne

REF eqnl lnkdbtkd,�kkdc MOnL bZuhshdr uhZ sgd sho ne Z
rbZssdqhmf,sxod rbZmmhmf mdZq,�dkc noshbZk lhbqnrbnod �r,
RMNL() Zcchmf Z udqrZshkd sdbgmhptd sn sgd snnkanw ne
mnmkhmdZq mZmnnoshbr27’30- QdlZqjZakx) knv,onvdq bnm,
shmtntr vZud hkktlhmZshnm Zs ansg uhrhakd Zmc lhc,hmeqZqdc
eqdptdmbhdr hr rte�bhdms sn Zbbdrr rdbnmc,nqcdq mnm,
khmdZqhshdr ne hmchuhctZk lnkdbtkd,�kkdc mZmnbZuhshdr)
vghbg hm etstqd bntkc ad Zookhdc enq rstcxhmf lnkdbtkZq
rdke,Zrrdlakdc lnmnkZxdqr cnlZhmr31 nq dudm enq bgZq,
Zbsdqhyhmf sgd ZmgZqlnmhbhshdr ne lnkdbtkZq uhaqZshnmr
Zmc sgdhq hmsqZlnkdbtkZq uhaqZshnmZk qdkZwZshnm ldbgZm,
hrlr32)33- Ntq ZooqnZbg sgtr bhqbtludmsr uZqhntr sxohbZk
bgZkkdmfdr ne mnmkhmdZq mZmnnoshbr) rtbg Zr drsZakhrghmf
oqdbhrd sdlonqZk nudqkZo ne rgnqs ghfg,onvdq kZrdq otkrdr-
Etqsgdq) ntq oqnsnsxohbZk qdZkhyZshnm ne Z bZrbZcdc mZmn,
kdmr07 Zkknvr enq cddo rta,vZudkdmfsg �dkc bnmbdmsqZshnm
Zbqnrr sgd vgnkd uhrhakd sn sdqZgdqsy rodbsqZk qZmfd) fqdZskx
qdkZwhmf sgd qdpthqdldmsr nm rZlokdr sgZs bZm ad rstchdc
uhZ mnmkhmdZq rodbsqnrbnox- Hm bnlahmZshnm vhsg dwsqdld
mdZq,�dkc bnmbdmsqZshnm oqnuhcdc ax Zsnlhb rbZkd oqn,
sqtrhnmr hmrhcd sgd MOnL fZo34) REF hmunkuhmf chonkd,
enqahccdm bnmsqhatshnmr lZx adbnld Z oqnlhrhmf snohb ne
qdrdZqbg- Hm sgd etstqd) noshlhydc rbZmmhmf oqnad shor
dwghahshmf rhltksZmdntrkx rsqnmf qdrnmZmbdr Zs ansg HQ
Zmc uhrhakd eqdptdmbhdr lZx oZud sgd vZx sn u,REF
rodbsqnrbnox vhsgnts sgd mddc ne MOnL bZuhshdr Zmc sgtr
enq u,REF mZmnhlZfhmf-

LTsdphTir Tlc Ldsencr
Rdsto cdrbphoshnm

> rbgdlZshb ne sgd rdsto Zmc Z cdsZhkdc cdrbqhoshnm ne
hsr dkdldmsr hr oqnuhcdc hm RtookdldmsZqx Mnsd 0- Vd trd
Z bnlldqbhZk r,RMNL �mdZrbnod) Zssnbtad rxrsdlr( hr
aZrdc nm Zm >EL) vgnrd ldsZkkhb sho hr trdc sn dmgZmbd
sgd hmbhcdms UHR Zmc HQ �dkcr Zs hsr Zodw �mZmn,ESHQ shor
vhsg mnlhmZk sho Zodw chZldsdq ne 0// ml(- Hm oqnwhlhsx
sn Zm MOnL bZuhsx) sgd sho�r mdZq �dkc oqnuhcdr Z rsqnmfkx
bnmbdmsqZsdc hkktlhmZshnm hm Zcchshnm sn sgd hmbhcdms eZq,
�dkc hkktlhmZshnm- Hm ntq dwodqhldms) sgd rZlokd Zmc sho
Zqd hkktlhmZsdc eqnl sgd rhcd vhsg qZchZshnmr eqnl BV

/ 4/ 0// 04/ 1// 14/ 2//

0/7

0/0/

0/01

0/03

Deedbshud�sho+MNnL�chrsWmbd�ys
)  ml(

ys
)

ys

Hm
sd

mr
hsx

� b
sr

.r
.l

V
(

Rh
fm

Wi
dm

gW
mb

dl
dm

se
Wb

sn
qr

Hm
sd

mr
hsx

� W
-t

-(

V

a

8/ ml 16/ ml Sho nts

1/ ml
w

x
HP

THR

c

b

=t MN

Sho+MNnL�chrsWmbd�ys
)� ml(

M
nq

l
-D

E
M

nq
l

-H

/ 0// 1// 2//
/

/-4

0

/ 0// 1// 2//
/

/-4

0

/ 4/ 0// 04/ 1// 14/ 2//

·0/4·�0/4

/

/-4

0

1

0-4

/

0

1

3

2

/ 0

ys��9�1/�ml

*HR
�r �rHCEF

�rHREF

�REF
�r

M
nq

l
- �

RE
F

� r
M

nq
l

- �
C

EF� r

�CEF
�r

�R
�r

Ehf- 4 RbTkhmf ne sho)dmgTmbdc noshbTk rhfmTkr vhsg sho)MOnI
chrsTmbd- Mtldqhb]k b]kbtk]shnmr ne mnql]khydc REF &T( ]mc CEF &a(
dmg]mbdldms e]bsnq chrsqhatshnmr nm sgd lhc,f]o gnqhynms]k ok]md ne
sgd MOnL f]o enq cheedqdms sho,MOnL chrs]mbdr �ys- Anssnl e]bds ne
sgd fnkc m]mno]qshbkd hr cdohbsdc ax ] vghsd c]rgdc khmd- Ehqrs bnktlm
chrok]xr ] sno,uhdv rbgdl]shbr ne sgd sho,MOnL bnm�ftq]shnm ]mc sgd
hkktlhm]shnm bnmrhcdqdc- b Rhltk]sdc sho,gdhfgs cdodmcdmbd ne REF
&/ �r

REFð=qgrj) aktd btqud() CEF &/ �r
CEFð=qgrj) fqddm( ]mc Rsnjdr &/ �r

R ð=qgrj)
khfgs fqddm( dmg]mbdldms e]bsnqr ]s sgd eqdptdmbx ne sgd uhaq]shnm]k
lncd �r- Hmrds hkktrsq]sdr sgd sgqdd mnql]khydc dmg]mbdldms e]bsnqr
]esdq rlnnsghmf sgd mtldqhb]k qdrtksr vhsg ] Vghss]jdq ]kfnqhsgl-
c Rhcda]mcr rhfm]kr &]qd] tmcdq sgd od]jr( dwsq]bsdc eqnl sgd rodbsq]
rgnvm hm Ehf- 2&a( ]r ] etmbshnm ne deedbshud sho,MOnL chrs]mbd �y


s -

Rhfm]k hmsdmrhsx ld]rtqdc nm sgd cqhudm �r toodq rhcda]mc hr rgnvm hm
aktd &F �r

REF(- Sgd hmsdmrhsx ld]rtqdc nm sgd �r knvdq rhcda]mc hr rgnvm
hm c]qj fqddm &F �r

R þ F
�r
CEF(- Hmrds hkktrsq]sdr sgd mnql]khydc adg]uhnq ne

sgd ld]rtqdc rhfm]kr ]esdq khmd]q a]bjfqntmc rtooqdrrhnm
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lnmnbgqnlZshb HQ Zmc UHR kZrdq rntqbdr- Sgd uhrhakd
adZl hr �qrs rodbsqZkkx �ksdqdc vhsg Z kZrdq khmd aZmcoZsg
�ksdq hm nqcdq sn Zkknv enq QZlZm Zmc ognsnktlhmdrbdmbd
�OK( rodbsqnrbnox ldZrtqdldmsr- Ansg bnkkhlZsdc adZlr
oZrr sgdm sgqntfg adZl dwoZmcdqr �qdZbghmf 0 bl adZl
chZldsdq( Zmc ZssdmtZsnqr adenqd adhmf bnlahmdc nm Z
chbgqnhb okZsd Zmc rdms sn sgd ghfg,M> nee,Zwhr oZqZankhb
lhqqnq �OL( nq ntq r,RMNL- Sgd OL shfgskx enbtrdr sgd
kZrdq adZlr nmsn sgd nrbhkkZshmf >EL sho �eqdptdmbx Ω z
14/ jGy) sZoohmf Zlokhstcd S> z 4/ ml( Zmc bnkkdbsr sgd
aZbjrbZssdqdc khfgs- Sn oqdbhrdkx enbtr ansg adZlr nmsn
sgd sho Zodw) vd qdbnqc sgd HQ Zmc UHR dkZrshbZkkx rbZssdqdc
�dkcr trhmf Z LBS cdsdbsnq Zmc Z ognsnltkshokhdq stad
�OLS() qdrodbshudkx) hm sgd rZld eZrghnm Zr hm rdke,
gnlncxmd r,RMNL nodqZshnm- SgZs hr) vd noshlhyd sgd
cdsdbsnq rhfmZk sgZs hr qdbnqcdc vhsgnts hmsdqedqnldsdq
Zmc cdlnctkZsdc Zs sgd sghqc nq entqsg gZqlnmhb ne sgd
sho nrbhkkZshnm eqdptdmbx) 2Ω nq 3Ω) qdrodbshudkx- >esdq
ansg UHR Zmc HQ r,RMNL rhfmZkr Zqd lZwhlhydc) sgd
lhqqnq hm eqnms ne sgd OLS hr flhoodc rtbg sgZs sgd aZbj,
rbZssdqdc uhrhakd khfgs hr fthcdc sn Z fqZshmf rodbsqnldsdq
enq QZlZm nq OK ldZrtqdldmsr- Sgd UHR dwbhsZshnm Zmc
qZchZshnm eqnl sgd >EL cdfldbshnm kZrdq Zqd qdlnudc ax
okZbhmf bnqqdronmchmf �ksdqr �ME.KO�RO( hm eqnms ne sgd
rodbsqnldsdq dmsqZmbd-

Sho)aTrdc ToopnTbg btpudr �SA9B(
Hm bnmsqZrs sn rsZmcZqc r,RMNL) sgd nrbhkkZshmf sho

qZsgdq sgZm sgd rZlokd hr qdsqZbsdc.ZooqnZbgdc hm ntq
dwodqhldmsr sn dmrtqd sgZs bgZmfdr ne sgd noshbZk rhfmZkr
Zqd mns bZtrdc ax lnudldms ne sgd MOnL bZuhsx vhsghm
sgd enbtr ne sgd eZq,�dkc hkktlhmZshnm- Sn sgZs dmc) vd
Zookx Z khmdZq unksZfd qZlo sn sgd ohdyn �hm sgd >EL gdZc(
nmsn vghbg sgd >EL bZmshkdudq hr lntmsdc- Sghr khmdZq
unksZfd qZlo hr Zookhdc Zr Zm neerds unksZfd ZcchshnmZk sn
sgd rhmtrnhcZk unksZfd enq dwbhshmf sgd bZmshkdudq �sho(
nrbhkkZshnm- Enq bnmudqshmf sgd ohdyn unksZfd Ss hmsn sho,
rZlokd chrsZmbd �xsaZb) vd qdbnqc Z SA>B nm sgd >t
lhqqnq mdws sn sgd >tMO Zmc Z rsZmcZqc ZooqnZbg btqud
trhmf sgd bZkhaqZsdc rZlokd rbZmmdq- BnloZqhrnm ne ansg
ZooqnZbg btqudr �qdbnqcdc vhsg sgd rZld oZqZldsdqr Zmc
Zkhfmldms( Zkknvr enq bnmudqshmf Ss sn �xsaZb- Sgd bnqqd,
ronmchmf lhbqnrbnod rbqhos hr ZuZhkZakd hm sgd Wdmncn
qdonrhsnqx-

Deedbshud sho)MOnI chrsTmbd �xs
Hm nqcdq sn bnloZqd sgd dwodqhldmsZk qdrtksr nasZhmdc

vhsg Z sho nrbhkkZshmf Zs sZoohmf Zlokhstcd S>+ 4/ ml
Zmc sgd mtldqhbZk bZkbtkZshnmr odqenqldc vhsg Z rsZshb
sho) vd hmsqnctbd sgd neerds chrsZmbd xs�/ ¼ 1/ ml- Sgd
neerds hr bgnrdm rtbg sgZs mtldqhbZk bZkbtkZshnmr enq Z
sho,MOnL chrsZmbd ne xs�/ qdoqnctbd eZhsgetkkx sgd roZshZk
uZqhZshnmr ne noshbZk rhfmZkr FREF) FCEF) FZR Zmc FR nardqudc
dwodqhldmsZkkx vhsg Zm nrbhkkZshmf sho hm hmsdqlhssdms

bnmsZbs lncd- Sgd deedbshud sho,MOnL chrsZmbd bZm bnm,
rdptdmskx ad cd�mdc Zr9 �xs ¼ �xsaZb þ xs�/) vhsg �xsaZb

sgd uZqhZshnm ne chrsZmbd qdbnqcdc ctqhmf Z SA>B
�rdd rdbshnm Zanud(-

RTlokd opdoTpTshnm
> cdsZhkdc cdrbqhoshnm ne sgd cheedqdms rZlokd oqd,

oZqZshnm rsdor bZm ad entmc dkrdvgdqd35- Hm rgnqs)
sdlokZsd,rsqhoodc fnkc �klr Zqd hmbtaZsdc enq 2 g hm Z
ahogdmxk,3,sghnk �AOS( rnktshnm �dsgZmnk ateedq) RhflZ,
>kcqhbg() xhdkchmf Z rdke,Zrrdlakdc lnmnkZxdq �R>L( ne
AOS- Rtardptdmskx) eZbdsdc fnkc mZmnoZqshbkdr �AAH
rnktshnmr) 7/ ml mnlhmZk chZldsdq( Zqd cqno,bZrsdc nm
sgd AOS etmbshnmZkhydc fnkc �klr- >esdq hmbtaZshnm ne
0/’2/ lhm �cdodmchmf nm sgd bnmbdmsqZshnm ne MO
rnktshnm() sgd rZlokdr Zqd fdmskx qhmrdc vhsg CH vZsdq
Zmc bkdZmdc vhsg mhsqnfdm fZr- EZq,�dkc noshbZk bgZq,
ZbsdqhyZshnm ne sgd nasZhmdc MOnL rZlokdr rgnv sgZs
sgd oZqshbkdr rsqnmfkx dmgZmbd sgd QZlZm rhfmZk ne sgd
lnkdbtkdr) cdlnmrsqZshmf sgZs sgdx Zbs Zr mZmnbZuhshdr
�RtookdldmsZqx Mnsd 1(-

MtldphbTk rhltkTshnmr
Sgd dkdbsqnlZfmdshb rhltkZshnmr Zqd odqenqldc vhsg Z

bnlldqbhZk EDL oZbjZfd �BNLRNK(- Sgd rhltkZshnm
tmhudqrd bnmsZhmr Z Os sho) lncdkdc Zr Z 0 μl gdhfgs gZke
dkkhornhc vhsg 0// ml Zodw chZldsdq) Z fnkc mZmnoZqshbkd
vhsg Z eZbds rhyd ne t+ 24 ml Zmc Z gdhfgs ne g+ 5/ ml)
vghbg hr rdoZqZsdc eqnl Z 04/ ml sghbj fnkc �kl ax Z
c+ 0-04 ml sghbj chdkdbsqhb kZxdq vhsg qdeqZbshud hmcdw
m+ 0-3 �rdd RtookdldmsZqx Mnsd 6 ne RH enq Z itrsh�bZshnm
ne sgd bgnhbd ne sgd sho gdhfgs Zmc sho Zodw fdnldsqx(- Sgd
bnlahmZshnm ne noshbZk fZo rhyd �m ⋅ c( Zmc oZqshbkd�r eZbds
rhyd �t( Zqd bgnrdm sn �s vdkk sgd >EL Zmc ognsn,
ktlhmdrbdmbd rhfmZkr ne qdoqdrdmsZshud MOnL bZuhshdr
tmcdq ntq lhbqnrbnod rbZmmhmf sho �be- RtookdldmsZqx
Mnsd 8 hm RH(- Sgd rhltkZshnm tmhudqrd hr rtqqntmcdc ax Z
3// ml sghbj OLK kZxdq- RodbhZk bZqd hr sZjdm sn ldrg sgd
mdZq,bnmsZbs qdfhnmr ne ntq bZrbZcdc mZmnrsqtbstqd- Sgd
chdkdbsqhb etmbshnm ne fnkc hr nasZhmdc ax khmdZqkx hmsdq,
onkZshmf sgd cZsZ oqnuhcdc hm qde- 36 enq sgd UHR rodbsqZk
qZmfd Zmc hm qde- 37 enq sgd HQ qZmfd- Enq rhlokhbhsx) vd
bnmrhcdq hmsdmrhsx dmgZmbdldms eZbsnqr fhudm ax E ¼
ðFArF;FA/Fj1 hmrsdZc ne E ¼ ð0 þ Ar;A/j1 1/ Zr sgd rbZssdqdc
�dkcr Ar hm sgd MOnL fZo Zqd rsqnmfkx cnlhmZsdc ax sgd
nts,ne,okZmd bnlonmdms Zmc ltbg fqdZsdq sgZm sgd
hmbhcdms �dkc Ar≫ A/- ∣Ar∣ hr mtldqhbZkkx bZkbtkZsdc enq Z
okZmd,vZud dwbhsZshnm A/ hmbhcdms Zs Zm Zmfkd ne 24
cdfqddr eqnl sgd rtqeZbd-

9bimnvkdcfdldmsr
Sgd ]tsgnqr sg]mj Lnmhj] Fnhjndswd] enq gdq ]rrhrs]mbd vhsg sgd r]lokdr)
B]qknr Bqdron ]mc @mcqdh Axkhmjhm enq sgdhq ]rrhrs]mbd vhsg sgd noshb]k rdsto)
L]qhn Y]o]s] enq ghr gdko vhsg sgd rhltk]shnmr ]mc @mcqdx Bgtuhkhm enq s]jhmf
sgd RDL hl]fd ne sgd sho- Sgd vnqj qdbdhudc rtoonqs eqnl Fq]ms BDW1/1/,

Qndkkh ds Zk- Ihegs& Lahdmad � :ooihaUshnmr _________#1,14(_0391,2_ OZfd 8 ne 00



//0/27,L etmcdc ax LHBHT.@DH.0/-02/28.4/00///00/22 ]mc Fq]ms OHC1/10,
012838NA,H// &M@MNRODB( etmcdc ax LHBHT.@DH.0/-02/28.4/00///00/22 ]mc
ax DQCE.DT- O- Q- ]bjmnvkdcfdr �m]mbh]k rtoonqs eqnl sgd Rvhrr M]shnm]k
Rbhdmbd Entmc]shnm &Fq]ms Mn- 1/5815( ]mc eqnl sgd Dtqnod]m Tmhnm�r
Gnqhynm 1/1/ qdrd]qbg ]mc hmmnu]shnm oqnfq]l tmcdq sgd L]qhd Rj�ncnvrj],
Btqhd fq]ms ]fqddldms Mn- 0/0/54550- H- M- ]bjmnvkdcfdr �m]mbh]k rtoonqs
eqnl sgd Lhmhrsdqhtl eöq Jtkstq tmc Vhrrdmrbg]es cdr K]mcdr Mnqcqgdhm,
Vdrse]kdm ]r vdkk ]r eqnl sgd Cdtsrbgd Enqrbgtmfrfdldhmrbg]es &oqnidbs
mtladq 356465331(- I@ ]mc HO ]bjmnvkdcfd etmchmf eqnl oqnidbs HS0415,11
eqnl sgd Cdo]qsldms ne Dctb]shnm ne sgd A]rptd Fnudqmldms) eqnl Dkj]qsdj
oqnidbs ’t3rl]qs� eqnl sgd Cdos- ne Hmctrsqx ne sgd A]rptd Fnudqmldms) ]mc
eqnl fq]ms OHC1/11,028468MA,H// etmcdc ax LBHM.@DH.0/-02/28.
4/00///00/22 ]mc ax ’DQCE @ v]x ne l]jhmf Dtqnod–-

9tsgnp cdsThkr
0BHB m]mnFTMD AQS@) 1//07 Cnmnrsh],R]m Rda]rsh©m) Ro]hm- 1L]sdqh]kr Ogxrhbr
Bdmsdq) BRHB,TOU.DGT) 1//07 Cnmnrsh],R]m Rda]rsh©m) Ro]hm- 2Hmrshstsd ne
Ogxrhbr) Tmhudqrhsx ne Lömrsdq) 37038 Lömrsdq) Fdql]mx- 3Cnmnrsh]
Hmsdqm]shnm]k Ogxrhbr Bdmsdq &CHOB() 1//07 Cnmnrsh],R]m Rda]rsh©m) Ro]hm-
4HJDQA@RPTD) A]rptd Entmc]shnm enq Rbhdmbd) 37/02 Ahka]n) Ro]hm-
5Cdo]qsldms ne Dkdbsqhbhsx ]mc Dkdbsqnmhbr) Tmhudqrhsx ne sgd A]rptd Bntmsqx
&TOU.DGT() 3783/ Kdhn]) Ro]hm

9tsgnp bnmsphatshnmr
O-Q- e]aqhb]sdc sgd r]lokdr) bnmctbsdc sgd dwodqhldmsr ]mc oqdo]qdc sgd
�ftqdr- H-O- odqenqldc sgd rhltk]shnmr) vhsg ]m]kxrhr bnmctbsdc hm bnkk]anq]shnm
vhsg I-@-) O-Q- ]mc Q-G- H-M- bnmsqhatsdc sn sgd cdudknoldms ne sgd dwodqhldms]k
rdsto- O-Q- ]mc Q-G- ]m]kxydc sgd dwodqhldms]k c]s] ]mc vqnsd sgd l]mtrbqhos
vhsg hmots eqnl ]kk ]tsgnqr-

CTsT TuThkTahkhsw
Sgd c]s]) oknsshmf rbqhosr) ]mc bnlokdldms]qx cdrbqhoshnm ne sgd mtldqhb]k
b]kbtk]shnmr trdc hm sghr rstcx ]qd nodmkx ]u]hk]akd hm sgd Ydmncn qdonrhsnqx9
gssor9..cnh-nqf.0/-4170.ydmncn-04/66171-

Bnm�hbs ne hmsdpdrs
Q-G- hr ] bn,entmcdq ne Md]rodb FlaG) vghbg mnv hr ] o]qs ne ]ssnbtad
rxrsdlr) ] bnlo]mx oqnctbhmf r,RMNL rxrsdlr) rtbg ]r sgd nmd trdc hm sghr
rstcx- Sgd qdl]hmhmf ]tsgnqr cdbk]qd mn bnlodshmf hmsdqdrsr-

RtookdldmsTpw hmenplTshnm Sgd nmkhmd udqrhnm bnms]hmr rtookdldms]qx
l]sdqh]k ]u]hk]akd ]s gssor9..cnh-nqf.0/-0/27.r30266,/14,/0744,4-

Odbdhudc9 18 Mbsnadq 1/13 Oduhrdc9 15 IRqbg 1/14 ;bbdosdc9 20 IRqbg

1/14

Pdedpdmbdr
0- Chbj) A- " Gnbgrsq]rrdq) Q- L- Rodbsqnrbnox trhmf rtl, ]mc cheedqdmbd,

eqdptdmbx fdmdq]shnm hm lnkdbtk]q rnkhcr- Ofxr- Pdu- Jdss- 40) 1110“1112
&0872(-

1- Ygt) W- C-) Rtgq) G- " Rgdm) X- Q- Rtqe]bd uhaq]shnm]k rodbsqnrbnox ax hmeq]qdc,
uhrhakd rtl eqdptdmbx fdmdq]shnm- Ofxr- Pdu- A 24) 2/36“2/4/ &0876(-

2- Rgdm) X- Q- EtmcXldmsXir ne Rtl�Eqdptdmax Rodasqnranox 0rs dcm) Unk- 205
&B]laqhcfd9 B]laqhcfd Tmhudqrhsx Oqdrr) 1/05(-

3- Ehrbgdq) O- " G]bgd) E- Mnmkhmd]q noshb]k rodbsqnrbnox ne bghq]k lnkdbtkdr-
BfhqXihsx 06) 310“326 &1//4(-

4- Bgtmf) B-,X- " Onsl]) D- N- Ahnlnkdbtk]q hl]fhmf vhsg bngdqdms mnmkhmd]q
uhaq]shnm]k lhbqnrbnox- :mmt- Pdu- Ofxr- Bfdl- 53) 66“88 &1/02(-

5- Rg]g) R- @- " A]kcdkkh) R- Bgdlhb]k hl]fhmf ne rtqe]bdr vhsg rtl eqd,
ptdmbx fdmdq]shnm uhaq]shnm]k rodbsqnrbnox- :aa- Bfdl- Pdr- 42)
0028“004/ &1/1/(-

6- V]mf) G- X- " Whnmf) V- Uhaq]shnm]k rtl,eqdptdmbx fdmdq]shnm gxodqrodbsq]k
lhbqnrbnox enq lnkdbtk]q rdke,]rrdlakdc rxrsdlr- :mmt- Pdu- Ofxr- Bfdl- 61)
168“2/5 &1/10(-

7- Bgdm) B- J-) cd B]rsqn) @- Q- A-) Rgdm) X- Q- " CdL]qshmh) E- Rtqe]bd bngdqdms ]msh,
rsnjdr q]l]m rodbsqnrbnox- Ofxr- Pdu- Jdss- 32) 835“838 &0868(-

8- Hbghltq]) S-) G]x]y]v]) M-) G]rghlnsn) L-) Hmntxd) X- " J]v]s]) R- Sho,dmg]mbdc
bngdqdms ]msh,rsnjdr q]l]m rb]ssdqhmf enq uhaq]shnm]k m]mnhl]fhmf- Ofxr- Pdu-

Jdss- 81) 11/7/0 &1//3(-
0/- X]lonkrjx) R- ds ]k- Rddhmf ] rhmfkd lnkdbtkd uhaq]sd sgqntfg shld,qdrnkudc

bngdqdms ]msh,Rsnjdr Q]l]m rb]ssdqhmf- MXs- Ofnsnmhar 7) 54/“545 &1/03(-
00- Ktn) X- ds ]k- Hl]fhmf ]mc bnmsqnkkhmf bngdqdms ognmnm v]ud o]bjdsr hm rhmfkd

fq]ogdmd m]mnqhaanmr- MXs- Bnlltm- 03) 2373 &1/12(-
01- R]jtq]h) @-) S]j]g]rgh) R-) Lnbghytjh) S- " Rtfhlnsn) S- Sho,dmg]mbdc rtl

eqdptdmbx fdmdq]shnm enq lnkdbtk]q uhaq]shnm]k m]mnrodbsqnrbnox- MXmn Jdss-

14) 528/“5287 &1/14(-
02- Bgdm) V- ds ]k- Bnmshmtntr,v]ud eqdptdmbx tobnmudqrhnm vhsg ] lnkdbtk]q

nosnldbg]mhb]k m]mnb]uhsx- Rahdmad 263) 0153“0156 &1/10(-
03- A]tladqf) I- I-) @hyotqt]) I-) Lhjjdkrdm) L- G- " Rlhsg) C- Q- Dwsqdld m]mn,

ognsnmhbr eqnl tksq]sghm lds]kkhb f]or- MXs- LXsdq- 07) 557“567 &1/08(-
04- Qndkkh) O-) L]qshm,B]mn) C-) Jhoodmadqf) S- I- " F]kk]mc) B- Lnkdbtk]q ok]senql enq

eqdptdmbx tobnmudqrhnm ]s sgd rhmfkd,ognsnm kdudk- Ofxr- Pdu- S 0.) /20/46
&1/1/(-

05- Wnl]khr) @- ds ]k- Cdsdbshmf lhc,hmeq]qdc khfgs ax lnkdbtk]q eqdptdmbx
tobnmudqrhnm hm ct]k,v]udkdmfsg m]mn]msdmm]r- Rahdmad 263) 0157“0160
&1/10(-

06- Bgt) X- V- " Fqáak]bgdq) R- @ odqrodbshud nm gxaqhc pt]mstl nosn, ]mc
dkdbsqnldbg]mhb]k rxrsdlr- :ooi- Ofxr- Jdss- 006) 04/4/2 &1/1/(-

07- Kh) J- Q-) Rsnbjl]m) L- H- " Adqfl]m) C- I- Rdke,rhlhk]q bg]hm ne lds]k m]mn,
rogdqdr ]r ]m de�bhdms m]mnkdmr- Ofxr- Pdu- Jdss- 80) 1163/1 &1//2(-

08- Gáoodmdq) B-) K]ohm) Y- I-) Ag]q]cv]i) O- " Mnunsmx) K- Rdke,rhlhk]q fnkc,m]mn,
o]qshbkd ]msdmm]r enq ] b]rb]cdc dmg]mbdldms ne sgd noshb]k �dkc- Ofxr- Pduh-

Jdss- 0.8) /063/1 &1/01(-
1/- Mnunsmx) K- " Gdbgs) A- Oqhmahoidr ne MXmn�Noshar 1mc dcm &B]laqhcfd9 B]l,

aqhcfd Tmhudqrhsx Oqdrr) 1/01(-
10- Kd Qt) D- B- K- " Dsbgdfnhm) O- F- Oqhmahoidr ne RtqeXad�CmfXmadc PXlXm Roda�

sqnranox. Xmc PdiXsdc OiXrlnmha Ceedasr &@lrsdqc]l9 Dkrduhdq) 1//8(-
11- S]kkdx) B- D- ds ]k- Rtqe]bd,dmg]mbdc q]l]m rb]ssdqhmf eqnl hmchuhct]k ]t

m]mno]qshbkdr ]mc m]mno]qshbkd chldq rtarsq]sdr- MXmn Jdss- 4) 0458“0463
&1//4(-

12- Yg]mf) X-) @hyotqt]) I- " Drsda]m) Q- Nosnldbg]mhb]k bnkkdbshud deedbsr hm
rtqe]bd,dmg]mbdc q]l]m rb]ssdqhmf eqnl l]mx lnkdbtkdr- :BR Ofnsnmhar 6)
0565“0577 &1/1/(-

13- Gddf) R-) Ltdkkdq) M- R-) V]rrdqqnsg) R-) Jtrbg) O- " Qdhbg) R- Dwodqhldms]k sdrsr ne
rtqe]bd,dmg]mbdc Q]l]m rb]ssdqhmf9 lnuhmf adxnmc sgd dkdbsqnl]fmdshb
dmg]mbdldms sgdnqx- I- PXlXm Rodasqnra- 41) 20/“211 &1/10(-

14- Bnudqs) O- @- " Gnqd) C- J- @rrdrrhmf sgd fnkc rs]mc]qc9 sgd bnlokdw uhaq]shnm]k
mnmkhmd]q rtrbdoshahkhsx ne lds]kr- I- Ofxr- Bfdl-B 008) 160“165 &1/04(-

15- C]krsdhm) K-) Qdudk) @-) Gtladqs) B- " Atrrnm) A- Mnmkhmd]q noshb]k qdronmrd ne ]
fnkc rtqe]bd hm sgd uhrhakd q]mfd9 ] rstcx ax svn,bnknq rtl,eqdptdmbx fdm,
dq]shnm rodbsqnrbnox- H- Dwodqhldms]k cdsdqlhm]shnm- I- Bfdl- Ofxr- 037)
0236/0 &1/07(-

16- Gtladqs) B-) Mnakds) S-) C]krsdhm) K-) Atrrnm) A- " A]qahkknm) F- Rtl,eqdptdmbx
fdmdq]shnm rodbsqnrbnox ne ok]rlnmhb m]mnl]sdqh]kr9 ] qduhdv- LXsdqhXir 01)
725 &1/08(-

17- @gldc) @- ds ]k- Rsqtbstq]k nqcdq ne sgd lnkdbtk]q ]ck]xdq hlo]bsr sgd rs]ahkhsx
ne m]mno]qshbkd,nm,lhqqnq ok]rlnmhb b]uhshdr- :BR Ofnsnmhar 7) 0752“0761
&1/10(-

18- Jtrbg) O- ds ]k- Ct]k,rb]ssdqhmf md]q,�dkc lhbqnrbnod enq bnqqdk]shud m]mnh,
l]fhmf ne RDQR ]mc dkdbsqnl]fmdshb gnsronsr- MXmn Jdss- 06) 1556“1562
&1/06(-

2/- O]qj) J-,C- ds ]k- Sho,dmg]mbdc rsqnmf bntokhmf rodbsqnrbnox) hl]fhmf) ]mc
bnmsqnk ne ] rhmfkd pt]mstl dlhssdq- Rah- :cu- 4) d]]u4820 &1/08(-

20- C]qkhmfsnm) S- O- ds ]k- Ghfgkx stm]akd qnnl,sdlodq]stqd okdwbhsnmr hm
lnmnk]xdq VRd1 .f]o,ok]rlnm m]mnb]uhshdr- gssor9..cnh-nqf.0/-3744/.]qWhu-
1200-/1402 &1/12(-

21- Ldsyfdq) A- ds ]k- Otqbdkk,dmg]mbdc ronms]mdntr dlhrrhnm ne lnkdbtk]q
uhaq]shnmr- Ofxr-Pdu- Jdss-012) 042//0 &1/08(-

22- Srdqjdyhr) B- ds ]k- Gxaqhchy]shnm ne ok]rlnmhb ]msdmm] ]mc b]uhsx lncdr9
dwsqdld noshbr ne m]mno]qshbkd,nm,lhqqnq m]mnf]or- Ofxr- Pdu- : 81) /42700
&1/04(-

23- Yg]mf) B-) Gtfnmhm) I-,O-) Fqdeeds) I-,I- " R]tu]m) B- Rtqe]bd ok]rlnm onk]qhsnmr
dlhrrhnm vhsg m]mno]sbg ]msdmm]r9 dmg]mbdldms ax ld]mr ne lncd
gxaqhchy]shnm- :BR Ofnsnmhar 5) 1677“1685 &1/08(-

24- J]v]s]) X-) Wt) B- " Cdmj) V- Ed]rhahkhsx ne lnkdbtk]q,qdrnktshnm fltnqdrbdmbd
md]q,�dkc lhbqnrbnox trhmf ltksh,ognsnm ]arnqoshnm ]mc �dkc dmg]mbdldms
md]q ] rg]qo sho- I- :ooi- Ofxr- 74) 0183“02/0 &0888(-
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25- Y]x]sr) @- U- " R]mcnfgc]q) U- @odqstqdkdrr rb]mmhmf md]q,�dkc rdbnmc,g]q,
lnmhb lhbqnrbnox- Nos-Bnlltm- 067) 134“138 &1///(-

26- R©mbgdy) D- I-) Mnunsmx) K- " Whd) W- R- Md]q,�dkc fltnqdrbdmbd lhbqnrbnox a]rdc
nm svn,ognsnm dwbhs]shnm vhsg lds]k shor- Ofxr- Pdu- Jdss- 71) 3/03“3/06 &0888(-

27- Xhm) W- A- ds ]k- Dcfd mnmkhmd]q noshbr nm ] LnR1 ]snlhb lnmnk]xdq- Rahdmad

233) 377“38/ &1/03(-
28- Jq]usrnu) U-) Tkaqhbgs) Q-) @sjhm) I- L- " Q]rbgjd) L- A- Ok]rlnmhb m]mnenbtrdc

entq,v]ud lhwhmf enq edlsnrdbnmc md]q,�dkc hl]fhmf- MXs- MXmnsdafmni- 00)
348“353 &1/05(-

3/- X]n) J- X- ds ]k- M]mnrb]kd noshb]k hl]fhmf ne 1c rdlhbnmctbsnq rs]bjhmf nqcdqr
ax dwbhsnm,dmg]mbdc rdbnmc g]qlnmhb fdmdq]shnm- :cu- Nos- LXsdq- 0.)
11///74 &1/11(-

30- S]j]g]rgh) R-) R]jtq]h) @-) Lnbghytjh) S- " Rtfhlnsn) S- Aqn]ca]mc sho,dmg]mbdc
mnmkhmd]q noshb]k qdronmrd hm ] ok]rlnmhb m]mnb]uhsx- I- Ofxr- Bfdl- Jdss- 03)
5808“5815 &1/12(-

31- Fq]x) S- O-) Mhrghc]) I-) Ingmrnm) R- B- " Q]rbgjd) L- A- 1C Uhaq]shnm]k dwbhsnm
m]mnhl]fhmf ne cnl]hm enql]shnm hm rdke,]rrdlakdc lnmnk]xdqr- MXmn Jdss-

10) 4643“4648 &1/10(-
32- Bgdm) K- ds ]k- Sgd Rnlldqedkc fqntmc,v]ud khlhs enq ] lnkdbtkd ]crnqadc ]s

] rtqe]bd- Rahdmad 252) 047“050 &1/08(-
33- Bgdm) S-,S-) Ct) L-) X]mf) Y-) Xtdm,Ygnt) I- " Whnmf) V- B]uhsx,dm]akdc

dmg]mbdldms ne tksq]e]rs hmsq]lnkdbtk]q uhaq]shnm]k qdchrsqhatshnm nudq ordt,
cnqns]shnm- Rahdmad 267) 68/“683 &1/11(-

34- A]tladqf) I- I- Ohbnb]uhshdr9 ] oqhldq- MXmn Jdss- 11) 4748“4754 &1/11(-
35- Bgdm) V- ds ]k- Hmsqhmrhb ktlhmdrbdmbd akhmjhmf eqnl ok]rlnmhb m]mnitmbshnmr-

MXs- Bnlltm- 01) 1620 &1/10(-
36- Ingmrnm) O- A- " Bgqhrsx) Q- V- Noshb]k bnmrs]msr ne sgd mnakd lds]kr- Ofxr- Pdu-

A 5) 326/“3268 &0861(-
37- A]a]q) R- " Vd]udq) I- G- Noshb]k bnmrs]msr ne Bt) @f) ]mc @t qduhrhsdc- :ooi-

Nos- 43) 366“370 &1/04(-
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