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:arspVbs

Vd oqdrdmssgd �qrsrsdkkZqudknbhsx chrodqrhnm ldZrtqdldmsneZ lZrrhud ptdmbghmf fZkZwx Zsy�<�3-Sgd fZkZwx hr
�qrshcdmsh�dc Zr Z lZrrhud y���3 fZkZwx vhsg rtooqdrrdc rsZqenqlZshnm eqnl ognsnldsqhb qdcrghesr aZrdc nm cddo
ltkshaZmc cZsZ- @ enkknv,to rodbsqnrbnohb nardquZshnm vhsg LNREHQD nm Jdbj qdudZkdc rsqnmf ltkshokd
Zarnqoshnm edZstqdr&vghbg Zqd hcdmsh�dc Zr AZkldq khmdr&fhuhmf Z rdbtqd qdcrghesne y�<�3-.0-Sghr hr sgd lnrs
chrsZmspthdrbdmsfZkZwx jmnvm sn cZsd-SgZmjrsn sgd ghfg R�M nesgd rodbsqtl&vd Zqd Zakd sn drshlZsd sgd rsdkkZq
udknbhsx chrodqrhnm& ! ! " #157 48 gl r 0& lZjhmf Z rhfmh�bZms kdZo eqnl sgd oqduhntr ghfgdrs qdcrghes
ldZrtqdldms Zs y�<�1-7- Hmsdqdrshmfkx& vd �mc sgZs sgd udknbhsx chrodqrhnm hr bnmrhrsdms vhsg sgZs ne lZrrhud
fZkZwhdr sncZx&hlokxhmf mn rhfmh�bZmsdunktshnm hm udknbhsx chrodqrhnm nudqsgd kZrs01 Fxq-AZrdc nm Z rsqhmfdms
toodq khlhs nm hsr ogxrhbZk rhyd eqnl cddo noshbZk hlZfdr �pdee�+�0-2 job(&vd �mc sgZs hsr cxmZlhbZklZrr hr
bnmrhrsdms vhsg sgd rsdkkZq lZrr hmedqqdc eqnl ognsnldsqx- Etqsgdqlnqd& sgd fZkZwx hr knbZsdc nm sgd lZrr
etmcZldmsZkokZmd dwsqZonkZsdc eqnl knvdqqdcrghesfZkZwhdr-Sgd nardqudc mn rsqnmf dunktshnm hm � rtffdrsr sgZs
sgd lZrrhm sgd bnqd nelZrrhud fZkZwhdrcndrmnsdunkud rhfmh�bZmskx&vghkd lnrsnesgd lZrrfqnvsg nbbtqrhm sgd
ntsrjhqsr ne sgd fZkZwhdr&vghbg Zkrn hmbqdZrdr sgd rhyd- Sghr ohbstqd hr bnmrhrsdms vhsg Z svn,ogZrd enqlZshnm
rbdmZqhn hm vghbg lZrr Zmc rhyd fqnvsg hr ctd sn Zbbqdshnm hm sgd ntsrjhqsr ne fZkZwhdr uhZ ldqfdqr-Ntq qdrtksr
hlokx sgZssgd �qrsogZrd lZx ad bnlokdsdc Zr dZqkx Zr y�−�3-

Tmh�dc ;rspnmnlw SgdrXtptr bnmbdosr9FZkZwx enqlZshnm �484(:FZkZwx dunktshnm �483(:DkkhoshbZkfZkZwhdr �345(:
FZkZwx cxmZlhbr �480(:Ghfg,qdcrghesfZkZwhdr �623(

0,Gmspnctbshnm

Sgd lZinqhsx nelZrrhud fZkZwhdr hm sgd knbZktmhudqrd gZud
mns addm Zbshudkx enqlhmf rsZqr enq �0. ahkkhnm xdZqr- Sgdhq
rodbsqnrbnohb oqnodqshdr Zqd bnmrhrsdmsvhsg Zm hmsdmrd rsZqatqrs
sgZs nbbtqqdc hm sgd dZqkx tmhudqrd enkknvdc ax oZrrhud
dunktshnm �d-f-& FZkkZyyh ds Zk- 1..4: SgnlZr ds Zk- 1..4:
Qdmyhmh1..5(-Sgd qdbdmsZcudmsnerdmrhshud mdZq,HQ rodbsqn,
fqZogr gZr Zkknvdc tr sn qdZbg bknrd sn sgdhqoqhlZqx enqlZshnm
donbg- Sgdqd Zqd Z gZmcetk ne lZrrhud pthdrbdms fZkZwhdr
bnm�qldc nts sn y�<�2-6 �FkZydaqnnj ds Zk- 1.06: Rbgqdhadq
ds Zk- 1.07(-CdsZhkdc ognsnldsqhb ZmZkxrdr rtffdrs sgZs sgdx
hmcddc rddl sn enql hm Z rgnqsZmc hmsdmrd rsZqatqrs&enkknvdc
ax qZohc ptdmbghmf �Rbgqdhadq ds Zk- 1.07(- Gnvdudq& sgd
ogxrhbr ne sghr dmshqd oqnbdrr rshkkqdlZhmr tmbkdZq-
@ jdx oZqZldsdq enq bgZqZbsdqhyhmf pthdrbdmsfZkZwhdr hr sgd

rsdkkZqudknbhsx chrodqrhnm&vghbg hrZm hmsdfqZsdc lnshnm nersZqr
Zknmf sgd khmd ne rhfgs-Hsdwghahsr shfgsbnqqdkZshnmr vhsg nsgdq
etmcZldmsZkoqnodqshdr nefZkZwhdr �d-f-&sgd etmcZldmsZkokZmd:
Cinqfnurjh% CZuhr 0876(-Hshr Zkrn sgd adrsoqdchbsnqnersdkkZq
Zfd vhsg mn qdrhctZkbnqqdkZshnm adsvddm rhyd Zmc Zfd Zs�wdc
udknbhsx chrodqrhnm �FqZudrdsZk-1..8:uZm cdqVdkdsZk-1..8(-

Sgd udknbhsx chrodqrhnm ldZrtqdldmshr nardquZshnmZkkx bgZkkdm,
fhmf ctd sn sgd cdlZmchmf R�M neqdrs,eqZld noshbZkrodbsqZ-Hs
gZr addm ldZrtqdc ntssn y�<�1-6 vhsg sgd gdko nefqZuhsZshnmZk
kdmrhmf deedbsr �Ghkk ds Zk- 1.05(-@ksgntfg pthdrbdms fZkZwhdr
gZud addm bnm�qldc Zs ghfgdq qdcrghesr& sgdhq cxmZlhbZk
oqnodqshdr qdlZhm tmjmnvm- Sghr hr tmenqstmZsd adbZtrd
cxmZlhbZk hmenqlZshnm lZx Zkrn gnkc Z jdx sn tmcdqrsZmchmf
gnv sgdrd fZkZwhdr enql-
Sghr oZodq oqdrdmsr sgd rodbsqnrbnohb bnm�qlZshnm ne Z

lZrrhud ptdmbghmf fZkZwx Zsy�<�3-.0&sgd lnrschrsZmsfZkZwx
vhsg rtooqdrrdc rsZqenqlZshnm qZsd �REQ( jmnvm sn cZsd-Sgd
oZodq etqsgdq oqdrdmsr sgd ldZrtqdldms ne hsr rsdkkZq udknbhsx
chrodqrhnm& nodmhmf Z mdv vhmcnv sn dwoknqd cxmZlhbZk
oqnodqshdr ne lZrrhud fZkZwhdr Zs y�−�3-@ bnloZmhnm oZodq
�UZkdmshmn ds Zk-1.08( chrbtrrdr rsZq enqlZshnm ghrsnqhdr Zmc
oqnfdmhsnqrnesghrZmc nsgdqfZkZwhdrZsy�−�3 hm cdsZhk-Vd �qrs
rtllZqhyd ntq nardquZshnm hm Rdbshnm 1& Zmc sgdm oqdrdms
rodbsqZk ZmZkxrdr hm Rdbshnm 2-LdZrtqdldmsr ne sgd ogxrhbZk
rhyd Zmc chrbtrrhnmr ne hsr cxmZlhbZk oqnodqshdr Zqd fhudm hm
Rdbshnmr 3 Zmc 4&qdrodbshudkx-EhmZkkx&vd chrbtrr hlokhbZshnmr
ne ntq qdrtksr Zmc bnmbktcd sgd oZodq hm Rdbshnm 5-Vd Zcnos
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F.�<�6. jl r�0 Lob�0& ! ! .,2H & Zmc ! !$ .,6& tmkdrr
nsgdqvhrd rsZsdc-LZfmhstcdr Zqd hm sgd @A rxrsdl-

1,MardpuVshnm

1-0-SXpedsRdidbshnm

Vd rdkdbs lZrrhud pthdrbdms fZkZwx bZmchcZsdr knbZsdc Zs
y�−�3 trhmf cddo ltkshvZudkdmfsg cZsZ ZuZhkZakd hm RtaZqt�
WKK�Mdvsnm Cddo Ehdkc-Vd gZud bnlohkdc tAUOhyHFJ�2-5[
�3-4[�4-7[�7-.[ ognsnldsqx ldZrtqdc hm Z bnmrhrsdms lZmmdq
Zmc Zookhdc Z ognsnldsqhb qdcrghesbncd eqnl SZmZjZ �1.04( sn
hmedq qdcrghesr Zr vdkkZr REQ Zmc rsdkkZqlZrr-Etqsgdq cdsZhkr
Zqd fhudm hm Jtan ds Zk- �1.07(-Vd cd�md fZkZwhdr vhsg 0�
toodq khlhs ne rodbh�b REQ adknv 0.�8-4 xq�0 Zr pthdrbdms
fZkZwhdr-Sgdrd bZmchcZsdr Zqd sxohbZkkx J�−�13-@lnmf sgdl&
sgdqd hr nmd ntsrsZmchmfkx aqhfgsfZkZwx vhsg J�<�10-8&vghbg
hr sgd rtaidbsnesgd oZodq-Sgdqd hr mn mdZqax fZkZwx nqfZkZwx
bktrsdq&Zmc sghr naidbs hr mns rsqnmfkx kdmrdc-Ehftqd 0 �qhfgs
oZmdk( rgnvr sgd RDC ne sgd naidbs-Hshr Z lZrrhud fZkZwx Zs
yogns�−�3 dwghahshmf Z oqnlhmdms AZkldq aqdZj& vghbg hr
hmchbZshud neZ qdbdmsrsZqatqrsZ edv gtmcqdc lhkkhnm xdZqrZfn-
Sgd REQ hmedqqdc eqnl sgd �s hr knv enq hsr rsdkkZq lZrr:
REQ�! #

%13,. 11,6
10,6 Zmc !! &#

%I I0,04 0..,0.
.,00 00

! & fhuhmf Z
rodbh�b REQ ne−0.�0. xq�0-Sgd naidbshr Zants0�cdw adknv
sgd rdptdmbd ne rsZq,enqlhmf fZkZwhdr nm Zm REQ udqrtr K�
chZfqZl Zmc hshr khjdkx sgZssghr fZkZwx qdbdmskx ptdmbgdc �rdd
UZkdmshmn dsZk-1.08 enq etqsgdq chrbtrrhnmr(-

1-1-NardpuXshnm Xmc BXsX Odctbshnm

Vdvdqd ZkknbZsdc sgd �qrsgZkemhfgsrnesgd 1.07 Cdbdladq
1.“10 sn enkknv,to sgd sZqfds vhsg Jdbj�LNREHQD- Sgd
nardquhmf bnmchshnmr vdqd fnnc Zmc sgd rddhmf vZr Zqntmc

. 6- DZbg dwonrtqd vZr 07. r knmf Zmc sgd bkZrrhbZk @AA@
mncchmf vZr Zookhdc Zknmf sgd rkhs-Sgd snsZkhmsdfqZshnm shld
vZr 6-64 gq-@ aqhfgsrsZqvZr otshm sgd lZrj&vghbg Zkknvdc
tr sn jddo sqZbj nebgZmfdr hm sgd nardquhmf bnmchshnmr-6� ne
sgd dwonrtqdr vhsg knv fitwdr eqnl sgd aqhfgs rsZq vdqd
dwbktcdc ctd sn onnq rddhmf Zmc�nq onnq Zkhfmldms-Sgd cZsZ
vdqd oqnbdrrdc hm Z rsZmcZqc lZmmdqtrhmf sgdLNREHQD CQO
1.07 qdkdZrd-@.U rsZqr vdqd nardqudc Zr rodbsqnognsnldsqhb
rsZmcZqcr svhbd odq mhfgs-Sgd fitw bZkhaqZshnm udbsnqr cdqhudc
eqnl sgnrd rsZqr vdqd bnmrhrsdmsZsZ edv odqbdmskdudknm ansg
mhfgsr- Sgd udbsnqr vdqd ZudqZfdc Zmc sgd ldZm fitw
bZkhaqZshnm udbsnqvZr Zookhdc sn sgd dwsqZbsdc 0C rodbsqZ-
Ehftqd 0 rgnvr sgd rodbsqtl- Sgdqd Zqd entq oqnlhmdms

Zarnqoshnm khmdr&vghbg vdqd hcdmsh�dc Zr Gσ sn G γ -Sgdqd hr
Zkrn Gζ nm sgd dcfd- Vd bnm�ql sgd qdcrghes sn ad
y�<�3-.01�>�.-..0- Sghr oqnudr sgd ZbbtqZbx ne ntq ognsn,
ldsqhb qdcrghes drshlZsd �yogns�<�3-01(- Sgdqd hr mn dlhrrhnm
khmd hm sgd rodbsqtl&Zmc 0� toodq khlhsnm �tmnarbtqdc( REQ
eqnl G σ hr 7K� xq

�0- Sgdqd hr mn HQ cdsdbshnm dhsgdq-@kk
sghr bnm�qlr sgd pthdrbdmsmZstqd nesgd fZkZwx �rdd UZkdmshmn
dsZk-1.08(-

2,RodbspViEhs

Vd �s sgd nardqudc LNREHQD rodbsqtl trhmf llta
�BZoodkkZqh% Dlrdkkdl 1..3:BZoodkkZqh 1.06(-Vd trd sgd
rhlokd rsdkkZq onotkZshnm lncdkr eqnl UZycdjhr ds Zk- �1.0.(
enqsgd �s-Vd dwbktcd Zkklncdkr sgZsZqd nkcdqsgZm sgd Zfd ne
sgd tmhudqrd Zs sgd qdcrghes ne sgd naidbs- Vd Zkrn dwbktcd
lncdkr vhsg rtarnkZq ldsZkkhbhsx Zr vd Zqd enbtrhmf nm Z
lZrrhud fZkZwx-Rhmbd sgd qdrs,eqZld rodbsqZkqdrnktshnm ne sgd
LNREHQD rodbsqtl hr rkhfgskx ghfgdq sgZm sgZsne sgd khaqZqx&
vd Zookx FZtrrhZm rlnnsghmf sn lZsbg sgd qdrnktshnm-Vd trd

Ehftpd 0,Kdes9LNREHQD J,aZmc rodbsqtl-Sgd sno oZmdkrgnvrsgd 1C rodbsqtl-Sgd@ Zmc A mncrZqd hm vghsd Zmc sgd bnlahmdc rodbsqtl hrhm akZbj-Sgd anssnl
oZmdkrgnvr sgd dwsqZbsdc 0C rodbsqtl-Sgd akZbj Zmc aktd rodbsqZ Zqd sgd naidbsZmc mnhrd rodbsqZ ahmmdc nudqZooqnwhlZsdkx sgd qdrnktshnm dkdldms&qdrodbshudkx-
Sgd qdc rodbsqtl hr sgd adrs,�slncdkrodbsqtl eqnl llta-Qhfgs9aqnZcaZmc RDC ne sgd naidbs-Sgd qdc bhqbkdr Zmc aktd rptZqdr Zqd sgd nardqudc Zmc lncdk
ognsnldsqx&qdrodbshudkx-Sgd rodbsqtl hr sgd adrs,�sshmf lncdkrodbsqtl eqnl sgd ognsnldsqhb qdcrghesbncd �SZmZjZ 1.04(-

1
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Zm Zcchshud bnqqdbshnm etmbshnm ne nqcdq 0 �h-d-&khmdZq( Zmc mn
ltkshokhbZshud bnqqdbshnm- Ntq qdrtksr Zqd mns rdmrhshud sn sgd
bgnhbdr gdqd-
Sgd adrs,�s rodbsqtl hr rgnvm hm qdc hm Ehftqd 0- @kk

nardqudc AZkldq Zarnqoshnm khmdr Zqd �s udqx vdkk& Zmc sgd
nudqZkk�sgZr" !# 0,11 -Hm Zcchshnm&sgZmjr sn sgd ghfg R�M ne
sgd rodbsqtl � 'N M 4 odqqdrnktshnm dkdldms(&vd ldZrtqd Z
udknbhsx chrodqrhnm ne 157�>�48 jl r�0-Sgd tmbdqsZhmsx gdqd
hr aZrdc nm Z Lnmsd,BZqkn rhltkZshnm:vd odqstqa sgd nardqudc
rodbsqtl trhmf sgd mnhrd rodbsqtl Zmc qdodZs sgd �sr- Sgd
ptnsdc tmbdqsZhmsx hr sgd 57sg odqbdmshkd ne sgd chrsqhatshnm
eqnl sgd Lnmsd,BZqkn �sr- He vd trd sgd Hmcn,TR rsdkkZq
rodbsqZkkhaqZqx �UZkcdr dsZk-1..3( hmrsdZc neUZycdjhr rn sgZs
vd cn mnsmddc sn rlnnsg sgdLNREHQD rodbsqtl&vd nasZhm Z
bnmrhrsdms rsdkkZq udknbhsx chrodqrhnm ���<�141�>�66 jl r�0(-
Vd Zkrn gZud bnm�qldc sgZsdlhrrhnm khmd hm,�kkhmf cndr mns
ZeedbsntqldZrtqdldmsdhsgdq:vd qdodZssgd �sr ax dwbktchmf
G σ Zmc G η Zmc nasZhm Z etkkx bnmrhrsdms ldZrtqdldms&
��<�166�>�47 jl r�0-

3,OgxrhbViRhyd

Hm nqcdqsn etkkx tshkhyd sgd rsdkkZqudknbhsx chrodqrhnm&vd Zqd
hmsdqdrsdc hm rsqtbstqZk oqnodqshdr ne sgd y�<�3 fZkZwx& hm
oZqshbtkZq hsr rhyd-Sgd sxohbZkqdrs,eqZld noshbZkrhyd ne 'r 3
fZkZwhdr hr udqx rlZkk �pdee�−�.-4 job:Jtan dsZk-1.07(&Zmc
ZcZoshud noshbr Zrrhrsdc nardquZshnmr nqghfg roZshZkqdrnktshnm
hlZfhmf vhsg sgd Ftaaid RoXbd Sdidrbnod �FRS( Zqd Zm hcdZk
vZx sn ldZrtqd sgd rhyd ne sgd y�<�3 fZkZwx-TmenqstmZsdkx&
sgdqd hr mn dwhrshmf FRS cZsZ enq sgd fZkZwx Zmc Jtan ds Zk-
�1.07( chc mnsnardqud sgd fZkZwx vhsg @N-
Gnvdudq& Z trdetk toodq khlhs nm sgd rhyd bZm rshkk ad

nasZhmdc eqnl sgd fqntmc,aZrdc cZsZ-Vd trd cddo noshbZkcZsZ
eqnl Gxodq Rtoqhld,BZl RtaZqt RsqZsdfhb OqnfqZl �GRB,
RRO:@hgZqZ dsZk-1.07&1.08( Zmc cdlnmrsqZsd gnv vdkkvd

bZm qdoqnctbd sgd rhydrldZrtqdc eqnl FRS-Sgd h,aZmc hlZfd
eqnl GRB,RRO oqnbdrrdc vhsg sgd ohodkhmd cdrhfmdc enqKRRS
�Itqh� dsZk-1.06:Anrbg dsZk-1.07:Hudyh� dsZk-1.08( hr trdc
gdqd sn ldZrtqd rhydr ctd sn rtodqhnq rddhmf sgZm sgd nsgdq
aZmcr-Vd qdsqhdud naidbsr vhsg rhlhkZq h,aZmc lZfmhstcdr sn
sgd y�<�3 fZkZwx �h�−�13-2( hm TksqZCddo,RWCR&vghbg hr sgd
rZld �dkc Zr TCR&hm vghbg sgd y�<�3 fZkZwx hr knbZsdc&Zmc
qtm f�g�p �Odmf dsZk-1..1&1.0.( sn ldZrtqd sgdhqdeedbshud
qZchhZcnoshmf sgd Ráqrhb oqn�kd-Vd trd sgd uZqhZmbd hlZfd sn
fdmdqZsd Z rhflZ lZo Zmc trd sgd ’bnZcc ORE– �Anrbg dsZk-
1.07( Zr Zm hmots ORE hlZfd-Sgd ORE gZr EVGL�<�. 54-
Vd odqenql ZLnmsd,BZqkn qtm ax rkhfgskx odqstqahmf sgd hmhshZk
bdmsqnhc&onrhshnm Zmfkd&deedbshud qZchtrZmc aqhfgsmdrr-Vd �w
sgd Ráqrhb hmcdw sn Z qZmcnlkx cqZvm uZktd adsvddm .-4 Zmc 3
hm dZbg qtm-Vd trd sgd �s vhsg sgd rlZkkdrs δ1 Zr sgd adrs
drshlZsd Zmc �δ1�+�0 Zr sgd 57sg odqbdmshkd hmsdquZk-
Ehftqd 1 bnloZqdr sgd rhyd ldZrtqdldmsr adsvddm GRB Zmc

FRS-Sgd FRS rhydr Zqd sZjdm eqnl uZm cdqVdkdsZk-�1.03(
Zmc Zqd ldZrtqdc hm sgd VEB2�E05.V �ksdq- Vd rokhs sgd
rZlokd hmsn knv Zmc ghfg,qdcrghes qZmfdr trhmf sgd ognsn,y
cdrbqhadc hm Rdbshnm 1-0-Sgdrd svn oZmdkr fhud Z ptZmshsZshud
drshlZsd ne sgd qdrs,eqZld vZudkdmfsg cdodmcdmbd ne sgd rhyd
ldZrtqdldmsr-Hmsdqdrshmfkx&vd nardqud dptZkkx fnnc bnqqdkZ,
shnm adsvddm sgd svn ldZrtqdldmsr cnvm sn −. 0 hm ansg
oknsr- He vd cd�md ntskhdqr Zr ) )# ( )n n .,1GMSdee CN9 dee & sgd
ntskhdqqZsd hr Zants3� hm ansg oknsr-Sghr fnnc bnqqdkZshnm hr
khjdkx ctd sn sgd cdosg ne sgd GRB cZsZ �sgd 4� cdosg hr
−16 lZf( Zmc Zkrn sn sgd fnnc ORE lncdk-Nsgdqrstchdr Zkrn
gZud rgnvm sgZsrhydr bZm ad ldZrtqdc sn −.-1 EVGL �uZm
cdq Vdk ds Zk- 1.03( enq ghfg R�M Zmc ZcdptZsd roZshZk
rZlokhmf- Hs hr dmbntqZfhmf sgZs sgdqd rddlr sn ad mn lZinq
duhcdmbd enq kZqfd lnqognknfhbZk j,bnqqdbshnmr hm sgd rhyd
ldZrtqdldmsr-Vd mnsd sgZsuZm cdqVdkdsZk-�1.03( Zkrn �mc
sgZssgd vZudkdmfsg cdodmcdmbd ne rhyd hr mnsudqx rsqnmf enq
pthdrbdmsfZkZwhdr-

Ehftpd 1,Rhyd eqnl GRB h,aZmc oknssdc ZfZhmrsrhyd eqnl FRS D05.V-Sgd oknssdc naidbsr gZud h,aZmc lZfmhstcdr rhlhkZqsn sgZsnesgd y�<�3 naidbs-Sgd rnkhc khmd
rgnvr pdee&GRB�<�pdee&FRS-Sgd kdesZmc qhfgsoZmdkrrgnv naidbsrZsy�+�0-4 Zmc y�=�0-4&qdrodbshudkx-Sgd rxrsdlZshb neerdsZmc rbZssdqZqntmc hsZqd rgnvm hm sgd �ftqdr-
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@cnoshmf sghr rhyd ldZrtqdldms oqnbdctqd enq sgd y�<�3
fZkZwx& vd �mc sgd adrs rhyd drshlZsd ne .-00�>�. .2
�.-65> .-1. job(-Sghr rhyd hr etkkx bnmrhrsdmsvhsg sgd sxohbZk
rhyd ne 'r 3 lZrrhud pthdrbdms fZkZwhdr eqnl Jtan ds Zk-
�1.07(-Ehftqd 2 rgnvr sgd naidbs&adrs,�slncdk&Zmc qdrhctZk
hlZfdr&cdlnmrsqZshmf Zm dwbdkkdms�s-Ehftqdr 1 Zmc 2 rtffdrs
sgZs ntq drshlZsd gdqd hr khjdkx qdZrnmZakd& ats sn ad etkkx
bnmrdquZshud&vd oqhlZqhkx trd sgd toodq khlhs nm sgd rhyd hm
vgZs enkknvr: .-65�*�.-1. �qZmcnl( *.-24 �rxrsdlZshb
bnqqdronmchmf sn . .4 nardqudc rbZssdq( <0-2 job-
Sgd kdesoZmdkneEhftqd 3 rgnvr pdee ZfZhmrsrsdkkZqlZrr-Hm

Zcchshnm sn sgd y�<�3 fZkZwx& sgd �ftqd Zkrn hmbktcdr knvdq
qdcrghes fZkZwhdr enq bnloZqhrnm: pthdrbdms fZkZwhdr Zs y�−�1
eqnl Z bnlohkZshnm ne khsdqZstqd Zmc .-5��y��0-. fZkZwhdr
eqnl sgd KDF@,B rtqudx �uZm cdqVdkdsZk-1.05:RsqZZslZm
ds Zk- 1.07( bqnrr,lZsbgdc vhsg sgd rhyd ldZrtqdldmsr eqnl
uZm cdq Vdk ds Zk- �1.03(- Pthdrbdms fZkZwhdr Zlnmf sgd
KDF@,B fZkZwhdr Zqd rdkdbsdc trhmf sgd ltkshaZmc bkZrrh�bZ,
shnm eqnl KZhfkd dsZk-�1.05(-Sgd y�<�3-.0 fZkZwx hr bnloZbs

enqhsr rsdkkZqlZrr&Zmc hshr ogxrhbZkkx rlZkkdqsgZm y�−�1 Zmc
nsgdq knvdq qdcrghes fZkZwhdr- Sghr bkdZq qdcrghes sqdmc hr
bnmrhrsdmsvhsg Jtan dsZk-�1.07(-
Hm bnmsqZrs&sgd rsdkkZqudknbhsx chrodqrhnm nesgd y�<�3 fZkZwx

oknssdc hm sgd qhfgsoZmdkhr kZqfdkx bnmrhrsdmsvhsg sgnrd nesgd
knvdq qdcrghes fZkZwhdr- Sgdqd hr Z onrrhakd ghms sgZs knv
qdcrghes fZkZwhdr eqnl KDF@,B Zmc RCRR gZud Z rkhfgskx
knvdq udknbhsx chrodqrhnm-Gnvdudq&sgd cheedqdmbd& he Zmx& hr
eZhqkx lncdrs-Sghr hmchbZsdr sgZssgd rsdkkZqudknbhsx chrodqrhnm
gZr mns rhfmh�bZmskx dunkudc nudq sgd kZrs 01 Fxq-Sghr hr Zm
hmsqhfthmf qdrtksadbZtrd sgd rhyd Zmc lZrrZqd jmnvm sn dunkud
rhfmh�bZmskx nudq sghr shld odqhnc-

4,CxmVlhbVi:mVixrhr

Trhmf sgd rhyd eqnl sgd oqduhntr rdbshnm& vd drshlZsd sgd
fZkZwx� r cxmZlhbZklZrr Zr

 (  ($ !
!I

T n

 
 0Ssm

1
dee

Ehftpd 2,OZmdkr rgnv sgd h,aZmc hlZfd eqnl GRB&sgd adrs,�sf�g�p lncdk&Zmc qdrhctZk&eqnl kdessn qhfgs-Sgd fitw rbZkdr Zqd sgd rZld hm Zkksgd oZmdkr-

Ehftpd 3,Kdes9rhyd oknssdc ZfZhmrsrsdkkZq lZrr-Sgd y�<�3 fZkZwx hr rgnvm hm qdc-Sgd akZbj onhmsr Zqd pthdrbdmsfZkZwhdr Zs y�=�0-4 cqZvm eqnl sgd khsdqZstqd:
bnlohkZshnm ax uZm cd RZmcd dsZk-�1.02(&vghbg hmbktcdruZm Cnjjtl dsZk-�1..8(&NmncdqZ dsZk-�1.01(&SnesdsZk-�1.01(&AdyZmrnm dsZk-�1.02(&Zmc mdvdqcZsZ
eqnl AdkkhdsZk-�1.06( Zmc RsnbjlZmm dsZk-�1.08(-SgdhqldZm qdcrgheshr Zqntmc 1-Sgd rgZcdr rgnv cZsZ eqnl sgd KDF@,B rtqudx&vghbg bnudqr .-5��y��0-.-
Sgd cZrgdc khmd rgnvr sgd knbZkqdkZshnm eqnl Rgdm dsZk-�1..2( aZrdc nm cZsZ eqnl sgd RknZm ChfhsZkRjx Rtqudx �RCRR:Xnqj dsZk-1...:RsqZtrr dsZk-1..1(-Sgd
rnkhc Zmc cnssdc khmdr hm sgd anssnl qhfgsbnqmdqrgnv dunktshnmZqx sqZbjr vhsg pdee�∼�K� Zmc pdee�∼�K�

1 &qdrodbshudkx-Sgdx qdoqdrdmssgd lZinqZmc lhmnqldqfdq
sqZbjr-Qhfgs9rsdkkZqudknbhsx chrodqrhnm oknssdc ZfZhmrsrsdkkZqlZrr-Sgd ldZmhmf nesgd rxlankr Zqd sgd rZld Zr hm sgd kdes�ftqd-Sgd aktd cZrgdc btqud hr Z �ssn
RCRR fZkZwhdr �YZghc dsZk-1.05(-
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vgdqd χ hr χ�m(�<�7-76���.-720m�*�.-.13m1 �BZoodkkZqhdsZk-
1..5(-@rchrbtrrdc hm sgd rZld oZodq&Z bnmrsZmsχ�<�4-. Zkrn
vnqjrvdkk-Fhudm sgd tmbnmrsqZhmdc m enqntqnaidbs&vd Zcnos
χ�<�4 gdqd&vghbg xhdkcrKcxm�<�0-2�/�0.00K� vhsg Zm toodq
khlhsne 1-0�/�0.00K�-
Ehftqd 4 �kdes oZmdk( bnloZqdr sgd rsdkkZq lZrr vhsg sgd

cxmZlhbZklZrr drshlZsdc gdqd-Sgd rsdkkZqlZrr ne sgd y�<�3
naidbshr etkkx bnmrhrsdmsvhsg sgd cxmZlhbZklZrr-Vd trd sgd
BgZaqhdq HLE gdqd �BgZaqhdq 1..2(- Sghr bnmrhrsdmbx hr
dmbntqZfhmf adbZtrd sghr bnm�qlr sgd ZbbtqZbx ne ntq
ognsnldsqx,aZrdc drshlZsd nersdkkZqlZrr&vghbg sgdm hlokhdr
sgZsZrrtloshnmrdloknxdc rtbg Zrsgd hmhshZklZrretmbshnm Zqd
qdZrnmZakd- Sgd y�<�3 fZkZwx hr dwodbsdc sn hmbqdZrd hsr rhyd
Zmc rsdkkZq lZrr vhsg shld sgqntfg ldqfdqr-LZqbgdrhmhdsZk-
�1.03( drshlZsdc sgd khjdkx rsdkkZqlZrrfqnvsg eqnl ZatmcZmbd
lZsbghmf&Zmc Jtan dsZk-�1.07( enkknvdc sgd rhyd fqnvsg ne
sgdrd fZkZwhdr nm sgd rsdkkZq lZrr dunktshnmZqx sqZbj eqnl
LZqbgdrhmh ds Zk- �1.03(- Eqnl sgdrd qdrtksr&vd bZm lZjd Z
oqdchbshnm enq gnv sgd fZkZwx vhkk dunkud hm sgd K� udqrtr
Kcxm okZmd-Hevd Zrrtld sgZssgd udknbhsx chrodqrhnm cndr mns
bgZmfd vhsg shld&vghbg hr sgd Zrrtloshnm Zkrn sZjdm ax&d-f-&
AdkkhdsZk- �1.06(&sgd dwodbsdc knbZshnm ne sgd cdrbdmcZmsne
sgd y�<�3 fZkZwx hr rgnvm Zr sgd ohmj onhmsr �Ehftqd 4(-Sgd
dwodbsdc dunktshnmZqx sqZbj rgnvrZm hmbqdZrd hm sgd cxmZlhbZk
lZrr vhsg Z rlZkkdq hmbqdZrd hm sgd rsdkkZq lZrr- He lhmnq
ldqfdqr dmshqdkx cqhud sgd dunktshnm Zmc udknbhsx chrodqrhnm
cndr mns bgZmfd nudq shld&vd dwodbs * *I n Idee

.,4
Ssm
.,4

! -@r
sgd rhyd fqnvsg nardqudc ax Jtan dsZk-�1.07( hr bknrd sn sgd
lZwhltl fqnvsg qZsd dwodbsdc eqnl lhmnq ldqfdqr& sgd
dunktshnmZqx sqZbj hr hmcddc bknrd sn *I ISsm

.,4
! -

Hm sgd knbZktmhudqrd&dZqkx,sxod fZkZwhdr Zqd jmnvm sn rgnv
Z shfgs qdkZshnmrgho adsvddm deedbshud qZchtr& ldZm hmsdmrhsx&

Zmc udknbhsx chrodqrhnm �h-d-&etmcZldmsZkokZmd:Cinqfnurjh%
CZuhr 0876(-Sgd dunktshnm nesgd etmcZldmsZkokZmd hrlnrskx
ctd sn sgd dunkuhmf rsdkkZq lZrr sn ktlhmnrhsx qZshn ctd sn
rsdkkZq Zfhmf- Sgd lZrr etmcZldmsZk okZmd& vghbg qdokZbdr
ktlhmnrhsx vhsg rsdkkZq lZrr& gZr addm rtffdrsdc hm sgd
khsdqZstqd sn kZqfdkx qdlnud sgZsdeedbs �AdyZmrnm dsZk-1.02(-
Ehftqd 4 �qhfgsoZmdk( rgnvr sgd lZrr etmcZldmsZkokZmd-
Sgd y�<�3 fZkZwx hr knbZsdc Zs sgd anssnl kdes oZqs ne sgd

chrsqhatshnm nesgd knvdqqdcrghesfZkZwhdr Zr dwodbsdc eqnl hsr
rlZkkrhyd Zmc ghfg rsdkkZqcdmrhsx-Sgd dunktshnmZqx sqZbj vhsg
bnmrsZmsudknbhsx chrodqrhnm hr Zknmf sgd knbZshnm ne sgd knvdq
qdcrghesnaidbsr Zmc sgd fZkZwx vhkkkhjdkx ad Zlnmf sgd lnrs
lZrrhud fZkZwhdr Zs dZbg donbg-Sghr hm stqm hlokhdr sgZs sgd
udknbhsx chrodqrhnm cndr mns dunkud rhfmh�bZmskx- He hs gZc
bgZmfdc ax Z eZbsnqne&d-f-&1 ax y�<�0&sgd dwodbsdc knbZshnm
ne sgd cdrbdmcZms fZkZwx vntkc ad hmbnmrhrsdms vhsg sgd
nardqudc y�−�0 fZkZwhdr-
Vd Zkrn aqhdfix chrbtrr sgd bkZrrhbZketmcZldmsZkokZmd-Sgd

hmsdqoqdsZshnm ne hsr dunktshnm hr mns rsqZhfgsenqvZqc& ats
Zrrtlhmf sgZs sgd dunktshnm hm sgd etmcZldmsZk okZmd hr
dmshqdkx ctd sn sgd ktlhmnrhsx dunktshnm enqrhlokhbhsx&vd �mc
sgZssgd y�<�3 fZkZwx hr #

%+0,6. .,35 cdw neehm Hknf dee hm sgd qdrs,
eqZld e,aZmc eqnl sgd knbZkqdkZshnm �qdbZkksgZsvd gZud nmkx
Zm toodqkhlhsnm rhyd(-@ rhlokd rsdkkZqonotkZshnm lncdkeqnl
AqtytZk% BgZqkns �1..2( oqdchbsZ ktlhmnrhsx dunktshnm ne Z
eZbsnq ne − 7.& nq dpthuZkdmskx − 0-8 cdw& Zcnoshmf sgd
ktlhmnrhsx,vdhfgsdc Zfd ne−.-1 Fxq �UZkdmshmn ds Zk- 1.08(
enq sgd fZkZwx- Sgd etmcZldmsZk okZmd dunktshnm sgdqdenqd hr
bnmrhrsdms vhsg sgd otqd ktlhmnrhsx dunktshnm& Zksgntfg sgd
tmbdqsZhmsx gdqd hr qZsgdqkZqfd Zmc vd cn mnschrbtrr etqsgdqZs
sghr onhms-

Ehftpd 4,Kdes9rsdkkZqlZrroknssdc ZfZhmrscxmZlhbZklZrr-Sgd cnssdc khmd rgnvrK��<�Kcxm-Sgd akZbj onhmsrZqd sgd knvdqqdcrghesnaidbsr �y�−�1( Zr hm Ehftqd 3-
Sgd rgZcdr Zqd pthdrbdmsfZkZwhdr eqnl KDF@,B&Zmc sgd cZrgdc btqud hr sgd qtmmhmf ldchZm nesgd chrsqhatshnm nepthdrbdmsfZkZwhdr vhsg rREQ� !, # #I0. so0. 0

cqZvm eqnl RCRR CQ04 �@ftZcn dsZk-1.08(-REQ Zmc rsdkkZqlZrrZqd eqnl FqZmZcZ EROR �sr �@gm dsZk-1.03(-Sgd qdc onhmshrsgd y�<�3 naidbs-Sgd ohmj onhmsr
Zqd sgd dwodbsdc dunktshnmZqx sqZbj Zrrtlhmf bnmrsZms udknbhsx chrodqrhnm �rdd sgd sdwsenq cdsZhkr(-Qhfgs9lZrr etmcZldmsZk okZmd-Sgd cnssdc khmd hr Z �seqnl
AdyZmrnm dsZk-�1.02(-Sgd nsgdq rxlankr Zqd sgd rZld Zr sgnrd hm sgd kdesoZmdk-
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5,RtllVpx Vmc Chrbtrrhnm

Vd gZud oqdrdmsdc rodbsqnrbnohb bnm�qlZshnm neZ lZrrhud
fZkZwx adhmf ptdmbgdc Zs y�<�3-.0&vghbg hr sgd lnrschrsZms
dwZlokd jmnvm sn cZsd- SgZmjr sn sgd ghfg R�M ne sgd
rodbsqtl&vd Zqd Zakd sn ldZrtqd hsr rsdkkZqudknbhsx chrodqrhnm&
157�>�48 jl r�0-Sgd rhyd drshlZsd aZrdc nm sgd cddo noshbZk
cZsZ hr .-65�>�.-1. job vhsg Z rsqhmfdms toodq khlhs
ne +0-2 job& vghbg hr bnmrhrsdms vhsg sgd sxohbZk rhyd ne
lZrrhud pthdrbdmsfZkZwhdr eqnl Jtan dsZk- �1.07(-Bnlahm,
hmf sgd udknbhsx chrodqrhnm Zmc rhyd&vd �mc sgZssgd cxmZlhbZk
lZrr hr bnmrhrsdms vhsg sgd rsdkkZq lZrr hmedqqdc eqnl
ognsnldsqx-@krn&sgd fZkZwx hr nm sgd lZrr etmcZldmsZkokZmd
Zmc sgd dwodbsdc dunktshnmZqx oZsg ne sgd fZkZwx hr bnmrhrsdms
vhsg sgd lZrrhud pthdrbdmsfZkZwhdr Zsknvdq qdcrghesr-
Sgd lnrs rsqhjhmf �mchmf ne sghr vnqj hr sgZs sgd rsdkkZq

udknbhsx chrodqrhnm ne sgd lZrrhud fZkZwx Zs y�<�3-.0 hr
bnmrhrsdmsvhsg sgZsnelZrrhud fZkZwhdr Zsknvdqqdcrghesr-Sghr
hr hm bnmsqZrssn sgd udqx kZqfd udknbhsx chrodqrhnm neZ y�<�1-1
fZkZwx qdonqsdc ax uZm Cnjjtl dsZk-�1..8(& #

% #40. gl r84
054 0-

Sgd y�<�3 fZkZwx hrdwodbsdc sn hmbqdZrd hsrlZrrax Z eZbsnqne
#
%1,0 0,.

1,1 �LZqbgdrhmhdsZk-1.03( Zmc rhyd ax Z eZbsnqne #
%0.,7 2,5

4,2

�Jtan ds Zk- 1.07( ax y�<�0- Gnvdudq& sgd rsdkkZq udknbhsx
chrodqrhnm dunktshnm hr rhfmh�bZmskx vdZjdq: Ehftqd 3 �qhfgs(
rgnvr sgZs dudm sgd lnrslZrrhud fZkZwhdr Zsknvdq qdcrghesr
gZud nmkx rkhfgskx kZqfdq udknbhsx chrodqrhnm- Sghr �mchmf
hmchbZsdrsgZssgd rhyd Zmc lZrrdunktshnm cndrmnsrhfmh�bZmskx
hmbqdZrd sgd snsZklZrr bnmsZhmdc hm sgd bnqd ne sgdrd lZrrhud
fZkZwhdr- Sghr gZr rhfmh�bZms hlokhbZshnmr enq gnv fZkZwhdr
hmbqdZrd sgdhq rhyd Zmc lZrr: fZkZwhdr cn mns hmbqdZrd lZrr
dptZkkx ZsZkkqZchh&Zmc hmrsdZc lnrsnesgd lZrr fqnvsg nbbtqr
hm sgd ntsdq oZqsr odqgZor sgqntfg lhmnqldqfdqr&vghbg Zkrn
hmbqdZrdr sgd deedbshud qZchtr-Sghr hr etkkx bnmrhrsdmsvhsg sgd
svn,ogZrd enqlZshnm rbdmZqhn �MZZa ds Zk- 1..6: Nrdq ds Zk-
1.0.(- Hm eZbs& rhltkZshnmr rgnv nmkx Z lhkc dunktshnm hm
udknbhsx chrodqrhnm �Nrdq ds Zk-1.01(&hm Zfqddldmsvhsg ntq
nardquZshnm gdqd-@m hmsdqdrshmf hlokhbZshnm gdqd hrsgZssgd �qrs
nesgd svn ogZrdr&mZldkx sgd enqlZshnm nesgd cdmrd bnqd&lZx
ad bnlokdsdc Zr dZqkx Zr y�−�3-
Hs hr& gnvdudq& mns bkdZq vgdsgdq sgd y�<�3 fZkZwx hr Z

chrodqrhnm,cnlhmZsdc rxrsdl-Qdbdmsvnqj �mcrsgZslZrrhud
fZkZwhdr Zs y�−�1 dwghahs rhfmh�bZms qnsZshnmZklnshnm �Snes
ds Zk- 1.06: MdvlZm ds Zk- 1.07a(- RhltkZshnmr oqdchbs Z
qdkZshudkx rlZkk U�� he lZrrhud fZkZwhdr Zs ghfg qdcrghesr
enql hm rsZqatqrsr sqhffdqdc ax chrrhoZshud ldqfdqr �Vtxsr
ds Zk- 1.0.(- Sgd qdonqsdc kZqfd qnsZshnmZk lnshnm eZunqr
enqlZshnm sgqntfg chrj hmrsZahkhshdr- Hs hr onrrhakd sgZs sgd
y�<�3 fZkZwx Zkrn qnsZsdr& onsdmshZkkx bnlokhbZshmf sgd
hmsdqoqdsZshnm Zanud- Ats& fhudm sgd Zardmbd ne rte�bhdms
roZshZk qdrnktshnm sn qdrnkud Zmx qnsZshnmZklnshnm eqnl sgd
LNREHQD cZsZ mnqdudm Zm dkkhoshbhsx ldZrtqdldmseqnl sgd
hlZfhmf&vd gZud sn ZvZhsetqsgdqnardquZshnmr sn qdudZkU��
ne sgd y�<�3 fZkZwx-Sgd kZqfd qnsZshnmZklnshnm&he oqdrdms&
gZr sn ad cZlodc Zsknvdq qdcrghesr adbZtrd sgd lZinqhsx ne
sgd lnrs lZrrhud fZkZwhdr hm sgd knbZk tmhudqrd Zqd rknv
qnsZsnqr �d-f-&UdZkd dsZk-1.06(-Ldqfdqr lZx ad Zakd sn cn
sgd ina �KZfnr dsZk-1.07(-
Oqhnq sn sghr vnqj& sgd lnrs chrsZms udknbhsx chrodqrhnm

ldZrtqdldmsr vdqd lZcd Zs y�<�1-5�1-7 vhsg sgd gdko ne Z
fqZuhsZshnmZk kdmrhmf deedbs �Ghkk ds Zk- 1.05: MdvlZm ds Zk-
1.07Z(- Sghr vnqj lZjdr Z lZinq kdZo hm qdcrghes vhsgnts
kdmrhmf Zmc cdlnmrsqZsdr sgZs sgd btqqdms eZbhkhshdr gZud sgd
Zahkhsx sn bnm�ql qdcrghesr Zmc ldZrtqd sgd rsdkkZq udknbhsx

chrodqrhnm nesgd aqhfgsdrsfZkZwhdr Zsy�=�3-LZrrhud fZkZwhdr
Zs rtbg qdcrghesr Zqd qZqd& ats nmfnhmf�tobnlhmf lZrrhud
hlZfhmf rtqudxr vhkkad Zakd sn bnmrsqtbsZ rhfmh�bZmskx kZqfdq
rZlokd& vghbg bZm sgdm ad enkknvdc to rodbsqnrbnohbZkkx sn
etqsgdq dwsdmc sgd vnqj oqdrdmsdc gdqd-

Sghr vnqj hr rtoonqsdc ax IROR J@JDMGH fqZms Mnr-
IO1263.033 Zmc IO04J06506-E-U-Zmc F-D-L-Zbjmnvkdcfd
sgd Uhkktl Enmcdm qdrdZqbg fqZms0205. ’FZr sn rsZqr&rsZqr sn
ctrs9 sqZbhmf rsZq enqlZshnm Zbqnrr bnrlhb shld-– E-U-
Zbmjmnvkdcfdr sgd BZqkradqf Enmcdm qdrdZqbg fqZms BE07,
.277 ’FZkZwhdr9Qhrd @mc CdZsg-– Sgd Bnrlhb CZvm Bdmsdq
�C@VM( hr etmcdc ax sgd CZmhrg MZshnmZkQdrdZqbg EntmcZ,
shnm tmcdq fqZms Mn- 03.- R-S- Zmc F-D-L- Zbjmnvkdcfd
rtoonqs eqnl sgd DtqnodZm QdrdZqbg Bntmbhk �DQB( Bnm,
rnkhcZsnq FqZms etmchmf rbgdld �oqnidbs BnmSDws& fqZms Mn-
537068(- L-N- Zbjmnvkdcfdr rtoonqs ax J@JDMGH
IO06J03146-J-X-Zbjmnvkdcfdr rtoonqsax IROR J@JDMGH
fqZmsMn-IO07J02467-Vd sgZmj sgd Zmnmxlntr qdedqdd enqZ
trdetkqdonqs&vghbg gdkodc hloqnud sgd oZodq-
Sgd GRB bnkkZanqZshnm hmbktcdr sgd ZrsqnmnlhbZk bnllt,

mhshdrneIZoZm Zmc SZhvZm&Zmc Oqhmbdsnm Tmhudqrhsx-SgdGRB
hmrsqtldmsZshnm Zmc rnesvZqd vdqd cdudknodc ax M@NI&JZukh
HOLT&sgd Tmhudqrhsx neSnjxn&JDJ&@RH@@&Zmc Oqhmbdsnm
Tmhudqrhsx- Etmchmf vZr bnmsqhatsdc ax sgd EHQRS oqnfqZl
eqnl IZoZmdrd BZahmds Ne�bd& sgd Lhmhrsqx ne DctbZshnm&
Btkstqd&Ronqsr&Rbhdmbd Zmc Sdbgmnknfx&sgd IZoZm Rnbhdsx enq
sgd Oqnlnshnm ne Rbhdmbd& IZoZm Rbhdmbd Zmc Sdbgmnknfx
@fdmbx&sgd SnqZx Rbhdmbd EntmcZshnm&M@NI&JZukh HOLT&
JDJ&@RH@@&Zmc Oqhmbdsnm Tmhudqrhsx-Sghr oZodqlZjdr trd
ne rnesvZqd cdudknodc enq KRRS-Vd sgZmj sgd KRRS Oqnidbs
enqlZjhmf sgdhq bncd ZuZhkZakd Zr eqdd rnesvZqd Zsgsso9��cl-
krrs-nqf- Sghr oZodq hr aZrdc hm oZqs nm cZsZ bnkkdbsdc Zs sgd
RtaZqt Sdkdrbnod Zmc qdsqhdudc eqnl sgd GRB cZsZ Zqbghud
rxrsdl&vghbg hr nodqZsdc ax RtaZqt Sdkdrbnod Zmc @CB Zs
M@NI- CZsZ ZmZkxrhr vZr hm oZqs bZqqhdc nts vhsg sgd
bnnodqZshnm neBeB@ Zmc M@NI-
Etmchmf enqsgd RCRR Zmc RCRR,HHgZraddm oqnuhcdc ax sgd

@keqdc O-RknZm EntmcZshnm&sgd OZqshbhoZshmf Hmrshstshnmr&sgd
MZshnmZkRbhdmbd EntmcZshnm&sgd T-R-CdoZqsldmsne Dmdqfx&
sgd MZshnmZk @dqnmZtshbr Zmc RoZbd @clhmhrsqZshnm& sgd
IZoZmdrd LnmatjZfZjtrgn&sgd LZw OkZmbj Rnbhdsx&Zmc sgd
Ghfgdq DctbZshnm Etmchmf Bntmbhk enq DmfkZmc- Sgd RCRR
vdarhsd hr gsso9��vvv-rcrr-nqf�-
Sgd RCRR hr lZmZfdc ax sgd @rsqnogxrhbZk QdrdZqbg

Bnmrnqshtl enqsgd OZqshbhoZshmf Hmrshstshnmr-Sgd OZqshbhoZshmf
Hmrshstshnmr Zqd sgd @ldqhbZm Ltrdtl ne MZstqZk Ghrsnqx&
@rsqnogxrhbZk Hmrshstsd OnsrcZl& Tmhudqrhsx ne AZrdk& Tmh,
udqrhsx ne BZlaqhcfd& BZrd Vdrsdqm Qdrdqud Tmhudqrhsx&
Tmhudqrhsx ne BghbZfn& Cqdwdk Tmhudqrhsx& EdqlhkZa& sgd
Hmrshstsd enq @cuZmbdc Rstcx& sgd IZoZm OZqshbhoZshnm Fqnto&
Ingmr Gnojhmr Tmhudqrhsx& sgd Inhms Hmrshstsd enq MtbkdZq
@rsqnogxrhbr&sgd JZukhHmrshstsd enq OZqshbkd @rsqnogxrhbr Zmc
Bnrlnknfx&sgd JnqdZm RbhdmshrsFqnto&sgd Bghmdrd @bZcdlx
neRbhdmbdr �K@LNRS (&Knr @kZlnr MZshnmZkKZanqZsnqx&sgd
LZw,OkZmbj,Hmrshstsd enq@rsqnmnlx �LOH@(&sgd LZw,OkZmbj,
Hmrshstsd enq @rsqnogxrhbr �LO@(& Mdv Ldwhbn RsZsd Tmh,
udqrhsx& Nghn RsZsd Tmhudqrhsx& Tmhudqrhsx ne Ohssratqfg&
Tmhudqrhsx ne Onqsrlntsg& Oqhmbdsnm Tmhudqrhsx& sgd Tmhsdc
RsZsdr MZuZkNardquZsnqx&Zmc sgd Tmhudqrhsx neVZrghmfsnm-

DXbhihsw9Jdbj�LNREHQD (-
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MQAGC hCr

LZrZxtjhSZmZjZ gssor9��nqbhc-nqf�....,...1,4.00,4067
EqZmbdrbn UZkdmshmn gssor9��nqbhc-nqf�....,...0,
5366,3.00
LZrZsn NmncdqZ gssor9��nqbhc-nqf�....,...2,2117,6153
Qgxsgl RghlZjZvZ gssor9��nqbhc-nqf�....,...2,
3331,164.
@mcqdZr K-EZhrrs gssor9��nqbhc-nqf�....,...1,8271,8721
@mmZ FZkkZyyh gssor9��nqbhc-nqf�....,...1,8545,07..
LZqhjn Jtan gssor9��nqbhc-nqf�....,...1,6487,4181
BgZqkdr K-RsdhmgZqcs gssor9��nqbhc-nqf�....,...2,
267.,57.0
LhjjdkRsnbjlZmm gssor9��nqbhc-nqf�....,...0,4872,5162
Jhxnsn XZad gssor9��nqbhc-nqf�....,...0,5118,3747

Qdedpdmbdr

@ftZcn&C-R-&@gtlZcZ&Q-&@kldhcZ&@-&dsZk-1.08&@oIR&13.&12
@gm&B-O-&@kdwZmcqnee&Q-&@kkdmcd Oqhdsn&B-&dsZk-1.03&@oIR&100&06
@hgZqZ&G-&@kRZxxZc&X-&@mcn&L-&dsZk-1.08&ZqWhu908.4-01110
@hgZqZ&G-&@qhlnsn&M-&@qlrsqnmf&Q-&dsZk-1.07&O@RI&6.&R3
Adkkh&R-&MdvlZm&@-A-&% Dkkhr&Q-R-1.06&@oI&723&07
AdyZmrnm&Q-&uZm Cnjjtl&O-&uZm cd RZmcd&I-&dsZk-1.02&@oIK&653&K7
AdyZmrnm& Q-& uZm Cnjjtl& O- F-& uZm cd RZmcd& I-& ds Zk- 1.02& @oIK&
668&K10

Anrbg&I-&@qlrsqnmf&Q-&Ahbjdqsnm&R-&dsZk-1.07&O@RI&6.&R4
AqtytZk&F-&% BgZqkns&R-1..2&LMQ@R&233&0...
BZoodkkZqh&L-1.06&LMQ@R&355&687
BZoodkkZqh&L-&AZbnm&Q-&AtqdZt&L-&dsZk-1..5&LMQ@R&255&0015
BZoodkkZqh&L-&% Dlrdkkdl&D-1..3&O@RO&005&027
BgZaqhdq&F-1..2&O@RO&004&652
Cinqfnurjh&R-&% CZuhr&L-0876&@oI&202&48
FZkkZyyh&@-&BgZqkns&R-&AqhmbglZmm&I-&dsZk-1..4&LMQ@R&251&30
FkZydaqnnj&J-&Rbgqdhadq&B-&KZaaá&H-&dsZk-1.06&MZstq&433&60
FqZudr&F-I-&EZadq&R-L-&% RbghZunm&Q-O-1..8&@oI&587&048.
Ghkk&@-Q-&Ltyyhm&@-&EqZmw&L-&dsZk-1.05&@oI&708&63

Hudyh�&�-&JZgm&R-L-&Sxrnm&I-@-&dsZk-1.08&@oI&762&000
Itqh�&L-&JZmsnq&I-&Khl&J-,S-&dsZk-1.06&hm @RO Bnme-Rdq-401&@rsqnmnlhbZk
CZsZ @mZkxrhr RnesvZqd Zmc Rxrsdlr WWU& dc- M- O- E- Knqdmsd&
J-Rgnqsqhcfd&Q-VZxsg dsZk-�RZm EqZmbhrbn&B@9@RO(&168

Jtan&L-&SZmZjZ&L-&XZad&J-&dsZk-1.07&@oI&756&0
KZfnr& B- cdk O-& Rsdudmr& @- Q- G-& Anvdq& Q- F-& ds Zk- 1.07& LMQ@R&
362&3845

KZhfkd&B-&LbBqZbjdm&G-I-&Hkadqs&N-&dsZk-1.05&@oIR&113&13
LZqbgdrhmh&C-&Ltyyhm&@-&RsdeZmnm&L-&dsZk-1.03&@oI&683&54
MZZa&S-&IngZmrrnm&O-G-&Nrsqhjdq&I-O-&dsZk-1..6&@oI&547&60.
MdvlZm&@-A-&Adkkh&R-&Dkkhr&Q-R-&dsZk-1.07Z&@oI&751&014
MdvlZm&@-A-&Adkkh&R-&Dkkhr&Q-R-&dsZk-1.07a&@oI&751&015
NmncdqZ&L-&Qdmyhmh&@-&BZqnkkn&L-&dsZk-1.01&@oI&644&15
Nrdq&K-&MZZa&S-&Nrsqhjdq&I-O-&dsZk-1.01&@oI&633&52
Nrdq&K-&Nrsqhjdq&I-O-&MZZa&S-&dsZk-1.0.&@oI&614&1201
Odmf&B-X-&Gn&K-B-&Hlodx&B-C-&dsZk-1..1&@I&013&155
Odmf&B-X-&Gn&K-B-&Hlodx&B-C-&dsZk-1.0.&@I&028&1.86
Qdmyhmh&@-1..5&@Q@%@&33&030
Rbgqdhadq&B-&FkZydaqnnj&J-&MZmZxZjjZqZ&S-&dsZk-1.07&@%@&507&@74
Rgdm&R-&Ln&G-I-&Vghsd&R-C-L-&dsZk-1..2&LMQ@R&232&867
RsnbjlZmm&L-&Snes&R-&FZkkZyyh&@-&dsZk-1.08&@oI&rtalhssdc
RsqZZslZm&B-L-R-&uZm cdqVdk&@-&AdyZmrnm&Q-&dsZk-1.07&@oIR&128&16
RsqZtrr&L-@-&Vdhmadqf&C-G-&Ktosnm&Q-G-&dsZk-1..1&@I&013&070.
SZmZjZ&L-1.04&@oI&7.0&1.
SgnlZr&C-&LZqZrsnm&B-&Admcdq&Q-&dsZk-1..4&@oI&510&562
Snes&R-&FZkkZyyh&@-&Yhql&@-&dsZk-1.01&@oI&643&2
Snes&R-&YZak&I-&QhbgZqc&I-&dsZk-1.06&MZstq&435&40.
UZkcdr&E-&FtosZ&Q-&Qnrd&I-@-&dsZk-1..3&@oIR&041&140
UZkdmshmn&E-&SZmZjZ&L-&CZuhcynm&H-&dsZk-1.08&ZqWhu908.8-0.43.
uZm cd RZmcd&I-&Jqhdj&L-&EqZmw&L-&dsZk-1.02&@oI&660&74
uZm cdqVdk&@-&Adkk&D-E-&uZm cdm Anrbg&E-B-&dsZk-1..8&@oI&587&0121
uZm cdqVdk&@-&EqZmw&L-&uZm Cnjjtl&O-F-&dsZk-1.03&@oI&677&17
uZm cdqVdk&@-&Mndrjd&J-&AdyZmrnm&Q-&dsZk-1.05&@oIR&112&18
uZm Cnjjtl&O-F-&Jqhdj&L-&% EqZmw&L-1..8&MZstq&35.&606
UZycdjhr&@-&R©mbgdy,Ak©yptdy&O-&EZkbém,AZqqnrn&I-&dsZk-1.0.&LMQ@R&
3.3&0528

UdZkd&L-&LZ&B-,O-&Fqddmd&I-D-&dsZk-1.06&LMQ@R&360&0317
Vtxsr&R-&Bnw&S-I-&GZxvZqc&B-B-&dsZk-1.0.&@oI&611&0555
Xnqj&C-F-&@cdklZm&I-&@mcdqrnm&I-D-&dsZk-1...&@I&01.&0468
YZghc&G-I-&Fdkkdq&L-I-&EZaqhbZms&C-F-&dsZk-1.05&@oI&721&1.2
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DppVstl9 �RsdiiVp Sdinbhsx Chrodprhnm ne V LVrrhud Ptdmbghmf FViVvx Vs ����3,.0“
�1.08�:oIJ�664�J23(

LZrZxtjhSZmZjZ0&1 &EqZmbdrbn UZkdmshmn2&3 &Rtmd Snes2&3 &LZrZsn NmncdqZ1&4 &Qgxsgl RghlZjZvZ4 &
CZmhdkBdudqhmn5 &@mcqdZr K-EZhrrs6 &@mmZ FZkkZyyh7 &BZqknr Féldy,FthiZqqn2&3&8&LZqhjn Jtan0 &

Fdnqfhnr D-LZfchr2&3&0. &BgZqkdr K-RsdhmgZqcs2&3 &LhjjdkRsnbjlZmm2&3 &Jhxnsn XZad00 &Zmc IngZmmdr YZak01
0 MZshnmZk@rsqnmnlhbZkNardquZsnqx ne IZoZm&1,10,0 NrZvZ&LhsZjZ&Snjxn 070,7477&IZoZm

1 CdoZqsldmsne@rsqnmnlhbZkRbhdmbd&Sgd FqZctZsd Tmhudqrhsx enq@cuZmbdc Rstchdr&RNJDMC@H&LhrghlZ&300,743. IZoZm
2 Bnrlhb CZvm Bdmsdq �C@VM(&CdmlZqj

3 Mhdkr Angq Hmrshstsd&Tmhudqrhsx neBnodmgZfdm&Kxmfaxudi1&CJ,10.. BnodmgZfdm&CdmlZqj
4 RtaZqt Sdkdrbnod&MZshnmZk@rsqnmnlhbZkNardquZsnqx ne IZoZm&54. M @ngnjt OkZbd&Ghkn&GH8561.&TR@

5 TmhudqrhcZc @tsémnlZ cd LZcqhc&BhtcZc TmhudqrhsZqhZ cd BZmsnakZmbn&D,17.38 LZcqhc&RoZhm
6 HO@B&BZkhenqmhZ Hmrshstsd ne Sdbgmnknfx&01.. DZrsBZkhenqmhZ AntkduZqc&OZrZcdmZ&B@ 80014&TR@

7 HM@E,NrrdquZsnqhn @rsqn�rhbn ch@qbdsqh&KZqfn Dmqhbn Edqlh4&H,4.014 Ehqdmyd&HsZkx
8 KZanqZsnhqd @HL,OZqhr,RZbkZx&BD@�CRL,BMQR,Tmhudqrhsd OZqhr Chcdqns&Hqet�Rdquhbd c� @rsqnogxrhptd&BD@ RZbkZx&Nqld cdr Ldqhrhdqr&

E,80080 Fhe,rtq,Xudssd&EqZmbd
0. CST RoZbd&MZshnmZkRoZbd Hmrshstsd&SdbgmhbZkTmhudqrhsx neCdmlZqj&Dkdjsqnudi216&CJ,17.. Jfr-Kxmfax&CdmlZqj

00 JZukhHmrshstsd enq sgd Ogxrhbr Zmc LZsgdlZshbr ne sgd Tmhudqrd �JZukhHOLT&VOH(&Tmhudqrhsx ne Snjxn&BghaZ 166,7471&IZoZm
01 Tmhu-Kxnm&Tmhu-Kxnm0&Dmr cd Kxnm&BMQR&Bdmsqd cd Qdbgdqbgd @rsqnogxrhptd cd Kxnm TLQ4463&E,5812. RZhms,Fdmhr,KZuZk&EqZmbd

Odbdhudc 1.1. ;ophi03: otaihrgdc 1.1. KXw 4

0,Gmspnctbshnm

Vd gZud qdonqsdc nm sgd rsdkkZqudknbhsx chrodqrhnm ldZrtqdldmsneZ lZrrhud fZkZwx Zsy�<�3-.0 hm sgd otakhrgdc Zqshbkd �SZmZjZ
dsZk-1.08(-Sgd cxmZlhbZklZrr hm sgd oZodqvZr ptnsdc dqqnmdntrkx ZantsZ eZbsnq ne 1 ghfgdq-Sgd cxmZlhbZklZrr ptnsdc hm
Rdbshnm 4 rgntkc gZud addm Kcxm�<�5-2�/�0.0.K� vhsg Zm toodqkhlhsne0-1�/�0.00K�-Sgd rZld dqqnqvZrZkrn hm sgd cxmZlhbZk
lZrr drshlZsdr enqsgd KDF@,B Zmc RCRR rZlokdr-@m tocZsdc udqrhnm neEhftqd 4 �kdes( bZm ad entmc adknv-Sghr dqqnqcndr mns
bgZmfd sgd bnmbktrhnmr ne sgd oZodq ZsZkk-

Lec ,rspnoeurhaTi AntplTi Jcsscpr�7839K02 �1oo(&1.1. LZx 0 gssor9��cnh-nqf�0.-2736�1.30,7102�Za7a4Z
z 1.1.-Sgd @ldqhbZm @rsqnmnlhbZkRnbhdsx-@kkqhfgsr qdrdqudc-

Ehftpd 4,Kdes9rsdkkZqlZrr oknssdc ZfZhmrscxmZlhbZklZrr-Sgd ldZmhmf ne sgd rxlankr Zqd sgd rZld Zr hm sgd otakhrgdc Zqshbkd-

0



MQAGC hCr

LZrZxtjhSZmZjZ gssor9��nqbhc-nqf�....,...1,4.00,4067
EqZmbdrbn UZkdmshmn gssor9��nqbhc-nqf�....,...0,
5366,3.00
Rtmd Snes gssor9��nqbhc-nqf�....,...2,2520,6065
LZrZsn NmncdqZ gssor9��nqbhc-nqf�....,...2,2117,6153
Qgxsgl RghlZjZvZ gssor9��nqbhc-nqf�....,...2,
3331,164.
CZmhdkBdudqhmn gssor9��nqbhc-nqf�....,...1,757.,137W
@mcqdZr K-EZhrrs gssor9��nqbhc-nqf�....,...1,8271,8721
@mmZ FZkkZyyh gssor9��nqbhc-nqf�....,...1,8545,07..

LZqhjn Jtan gssor9��nqbhc-nqf�....,...1,6487,4181
FdnqfhnrD-LZfchr gssor9��nqbhc-nqf�....,...1,3761,1183
BgZqkdr K-RsdhmgZqcs gssor9��nqbhc-nqf�....,...2,
267.,57.0
LhjjdkRsnbjlZmm gssor9��nqbhc-nqf�....,...0,4872,5162
Jhxnsn XZad gssor9��nqbhc-nqf�....,...0,5118,3747

Qdedpdmbd

SZmZjZ&L-&UZkdmshmn&E-&Snes&R-&dsZk-1.08&@oIK&774&K23

1
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