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W eyGBxNE 1.07

�XiSh�YS

mN CqNrNAG GgN [qrG wtiS�f BxrNquwGRBA BO w .GqtNΓ SLCN 1 iNLONqG fwkwaL- SgN 2]
W‘ TNl n]qwL rCNyGqtV BO dso 20W5 Rr ygwqwyGNqRrNM xL w rRVCkN CBvNq]kwvfi vRGg
w rGwAMwqM : � 0�5 wAM wA RqBA NVRrrRBA kRANfi vRGg AB ANNM OBq wAL OtqGgNq yBVCB]
ANAG tC GB � W‘ TNl- SgNrN rCNyGqwk CqBCNqGRNrfi GBfNGgNq vRGg rRfAR[ywAG uwqRwxRkRGL
BA GRVN]rywkNr wr rgBqG wr vNNTr ’wr rgBvA RA w 1‘0W iuRNA VBARGBqRAf ywVCwRfA(fi
rGqBAfkL rtCCBqG wA tABxrytqNM kRAN]BO]rRfgG OBq GgRr rBtqyN- �A wkGNqAwGRuN ryNAwqRB
RA GNqVr BO w oBVCGBA]GgRyT rBtqyN Rr rGqBAfkL MRrOwuBtqNMfi qNptRqRAf wA NayNCGRBAwk
fNBVNGqRywk yBA[ftqwGRBAfi vgNqNwr w kwqfN OqwyGRBA BO GgN rBkRM wAfkN GB GgN rBtqyN
Rr [kkNM xL w gRfgkL RBARrNM fwrfi vgBrN qNCqByNrrNM NVRrrRBA vBtkM MBVRAwGN GgN Bx]
rNquNM ktVRABrRGL- cBqNBuNqfi RA GgRr ryNAwqRB GgN RVCkRNM RAGqRArRy n]qwL ktVRABrRGL BO
GgN rBtqyN vBtkM xN Vtyg kwqfNq GgwA GgN uwktN CqNMRyGNM xL BGgNq ktVRABrRGL CqBaRNrfi
kRTN GgN )e fff,.4‘‘5 NVRrrRBA kRAN NaGRAyGRBA]yBqqNyGNM ktVRABrRGL- SgNqNOBqNfi vN yBA]
[qV vRGg gRfg yBA[MNAyN GgwG dso 20W5 Rr w GqtN SLCN 1 iNLONqG fwkwaLfi RAGqRArRywkkL
ygwqwyGNqRrNM xL GgN wxrNAyN BO w Xbh-

wdK s�oyre fwkwaRNr7 wyGRuN ] fwkwaRNr7 iNLONqG ] n]qwLr7 RAMRuRMtwk7 dso20W5

. uMShepTYSueM

dsY 20W6 ’M&‘-‘‘82WΩ9 qCRAwG NG wU- 1‘‘7( RF BAN BO GgN
GgENN /GEHN= jLCN 1 iNLONEG PwUwKRNF yBA+EVNz xL FR]
VHUGwANBHF BCGRywU wAz n]EwL BxFNEIwGRBAF ’XRwAygR NG wU-
1‘‘7w: fwANFFw NG wU- 1‘‘8: igR NG wU- 1‘0‘: jEwA NG wU- 1‘00:
XRwAygR NG wU- 1‘01(- jgNFN FBHEyNF gwIN w GLCRywU jLCN 1 BC]
GRywU.kl FCNyGEHVfi GgHF UwyTRAPfi xL zN+ARGRBAfi xEBwz NVRF]
FRBA URANFfi xHG GgRF RF zHN GB GgN RAGERAFRy UwyT BO GgN XEBwz
bRAN hNPRBA ’Xbh(fi EwGgNE GgwA RGF BxFyHEwGRBAfi FRAyN GgN
AHyUNHF RF rRltkGwANBtrkL FNNA HABxFyHENz RA GgN n]EwLF-
iNINEwU GgNBENGRywU VBzNUF CENzRyG GgwG GgN Xbh ywAABG
OBEV wG INEL UBJ wyyENGRBA EwGNF.UHVRABFRGRNF ’dRywFGEB 1‘‘‘:
qURGMHE Γ igUBFVwA 1‘‘Ω: jEHVC NG wU- 1‘00(fi wUGgBHPg w
zNCNAzNAyN BA XUwyT tBUN VwFF FBVNJgwG ENUwKNF GgNFN URV]
RGF ’qURGMHE Γ dNGMNE 1‘0Ω(- �UU GgN yBA+EVNz GEHN jLCN 1
iNLONEG PwUwKRNF ’dsY 20W6 RAyUHzNz( gwIN RAzNNz UBJ wy]
yENGRBA EwGNF ’XRwAygR NG wU- 1‘01(-

fENIRBHF gRPg]GgEBHPgCHG n]EwL BxFNEIwGRBAF BO
dsY 20W6 CNEOBEVNz JRGg nyy]dNJGBA wAz itMwTt CHG

/ q]VwRk9 xRwAygR)[F–HAREBVw2–RG ’iX(

GRPgG yBAFGEwRAGF BA GgN yBUHVA zNAFRGL BO wAL BxFyHE]
RAP VwGNERwU wUBAP GgN URAN]BO]FRPgGfi FgBJRAP GgN GLCRywU
FCNyGEHV BO wA HABxFyHENz iNLONEG PwUwKL ’XRwAygR NG wU-
1‘‘7w: cwGG NG wU- 1‘01(- tBJNINEfi GgNFN zwGw]FNGF wEN FGRUU
yBAFRFGNAG JRGg w EwGgNE NKGENVN YBVCGBA]GgRyT FyNAwERB
RA JgRyg EN,NyGRBA RF VBFGUL zBVRAwGNz xL w gRPgUL RBARFNz
VREEBE- uA GgRF FyNAwERBfi GgN UwyT BO xEBwz BCGRywU URANF
JBHUz xN zHN GB wxFBECGRBAfi wF RA FGwAzwEz kAR+ywGRBA
cBzNUF ’�AGBAHyyR 0882(fi JgRUN GgN UwyT BO n]EwL wxFBECGRBA
JBHUz xN BAUL wCCwENAG wAz zHN GB GgN URVRGNz xwAzCwFF
BO GgN GNUNFyBCNF- jgN itMwTt BxFNEIwGRBA JwF RAzNNz
zNFRPANz GB UBBT OBE wA NKyNFF wG NANEPRNF wxBIN 0‘ TNlfi
w yUNwE FRPA BO GgN RAGERAFRy yBAGRAHHV CRNEyRAP GgEBHPg w
YBVCGBA]GgRyT BxFyHENE- tBJNINEfi GgN UwEPN HAyNEGwRAGRNF
RA GgN xwyTPEBHAz FHxGEwyGRBA OBE GgN tnp.fud FCNyGEHV
CENINAGNz GgRF BxFNEIwGRBA OEBV xNRAP yBAyUHFRIN RA EHURAP
BHG GgN YBVCGBA]GgRyT AwGHEN BO dsY 20W6 ’cwGG NG wU-
1‘01(-

dtiS�h RF GgN BAUL RAFGEHVNAG CENFNAGUL wIwRUwxUN
JgRyg CEBIRzNF GgN ANNzNz gRPg NANEPL yBINEwPN wAz FNA]
FRGRIRGL RA BEzNE GB yBA+EV GgwG dsY 20W6 RF w GEHN jLCN 1
iNLONEG PwUwKLfi wAz NKyUHzN GgN BAUL wUGNEAwGRINfi GgwG RG VwL

y∼ .... SgN �HGgBEF



. iGNewAB nRwAyfR7 NG wT,

RAFGNwz xN w INEL CNyHURwE YBVCGBA]GgRyT FBHEyN- uA GgRF Cw]
CNEfi JN GgNENOBEN ENCBEG BA GgN +EFG dtiS�h BxFNEIwGRBA BO
dsY 20W6-

1 eXiDhU�SueMi �Mp p�S� hDpTYSueM

dtiS�h ’twEERFBA NG wU- 1‘02( BxFNEINz dsY 20W6 JRGg
RGF GJB VBzHUNF ’rfc� wAz rfcX( BA 1‘04 pNyNVxNE 16
OBE w GBGwU BO − 68 TF BO NUwCFNz GRVN- jgN UNINU 0 zwGw
CEBzHyGF JNEN CEByNFFNz JRGg GgN dtiS�h pwGw �AwUL]
FRF iBOGJwEN ’AtrsvEzvr( CwyTwPN ’I- 0-Ω-‘(- YUNwANz NINAG
+UNF ’UNINU 1 zwGw CEBzHyGF( JNEN CEBzHyNz wAz ywURxEwGNz
HFRAP FGwAzwEz +UGNERAP yERGNERw JRGg GgN AtofodSfAd GwFT
wAz GgN UwGNFG ywURxEwGRBA +UNF wIwRUwxUN RA GgN dtiS�h
ywURxEwGRBA zwGw]xwFN wG GgN GRVN BO GgN wAwULFRF ’bvSzx
1‘0Ω0‘10(- jgN HFN BO VBEN ENFGERyGRIN xwyTPEBHAz yHGF
’i��cepD9nosflfMdz.rsEfbs( zRz ABG LRNUz wAL FRPARO]
RywAG zR3NENAyN- XBGg NKGEwyGRBA EwzRR OBE GgN FBHEyN wAz
xwyTPEBHAz FCNyGEw JNEN 6‘ wEyFNyfi RA BEzNE GB VwKRVRFN
GgN FRPAwU]GB]ABRFN EwGRB- jgN ENFHUGRAP FCNyGEwfi JRGg wA NK]
CBFHEN GRVN BO − W8 TFfi JNEN xRAANz RA BEzNE GB BINEFwVCUN
GgN RAFGEHVNAGwU ENFBUHGRBA xL wG UNwFG w OwyGBE BO 1-4 wAz GB
gwIN w FRPAwU]GB]ABRFN EwGRB PENwGNE GgwA 4 RA Nwyg FCNyGEwU
ygwAANU- jgN FCNyGEw BO GgN GJB VBzHUNF wEN RA PBBz wPENN]
VNAG JRGg Nwyg BGgNEfi GgN yEBFF]ABEVwURMwGRBA yBAFGwAG OBE
rfcX JRGg ENFCNyG GB rfc� RA wUU GgN +GF xNRAP JRGgRA
2;- � ivReG nhj BxFNEIwGRBA BO dsY 20W6 JwF GwTNA FR]
VHUGwANBHFUL GB GgN dtiS�h BxFNEIwGRBAfi xHGfi zHN GB RGF
URVRGNz NKCBFHEN ’− 0χ4 TF(fi RG zBNF ABG PRIN wAL HFNOHU yBA]
FGEwRAGFfi FB RG JRUU ABG xN HFNz RA GgN +GF CENFNAGNz RA GgN
ANKG FNyGRBA-

uA GgN OBUUBJRAPfi NEEBEF wAz HCCNE URVRGF yBEENFCBAz GB
GgN 8‘ CNE yNAG yBA+zNAyN UNINU OBE BAN RAGNENFGRAP CwEwV]
NGNEfi HAUNFF BGgNEJRFN FGwGNzfi wCwEG OEBV GgN CUBGFfi JgNEN
wUJwLF 0π NEEBE xwEF wEN FgBJA- jgN wzBCGNz yBFVBUBPRywU
CwEwVNGNEF wEN F+ & 6‘ TV F�0 cCy�0fi 56 & ‘χ62 wAz
5V & ‘χ16 ’R-N- GgN zNOwHUG BANF RA arodb 01=m=/9 �EAwHz
088Ω(-

2 p�S� �M�boiui

2-. SPN uARS�N FCNyGEtV

�F w CENURVRAwEL FGNCfi JN FgBJ RA rRP- 0 GgN URPgG]yHEINF
OBE xBGg VBzHUNFfi RA GgN 2]67 TNl NANEPL xwAz- mN GNFGNz
wPwRAFG GgN gLCBGgNFRF GgwG GgN FBHEyN RF yBAFGwAG IRw w >1

GNFG9 RA ANRGgNE VBzHUN GgN IwERwxRURGL RF FRPAR+ywAG- jgNEN]
OBENfi RA GgN OBUUBJRAPfi JN JRUU wUJwLF HFN GgN JgBUN GRVN]
wINEwPNz FCNyGEw- cBENBINEfi FRAyN GgN xwyTPEBHAz xNyBVNF
zBVRAwAG wG wEBHAz W‘ TNlfi wUU GgN +GF JRUU xN CNEOBEVNz
HC GB GgwG NANEPL-

jgN FCNyGEw wEN GgNA +GGNz JRGg w FRVCUN CBJNE]UwJ
’swUwyGRy wxFBECGRBA zBNF ABG FRPAR+ywAGUL w3NyG GgN zwGw
zHN GB GgN URVRGNz xwAzCwFF BO dtiS�h wG UBJNE NA]
NEPRNF(- � CgBGBA RAzNK % & 0χ6‘ ∼ ‘χ‘4 PRINF w PBBz
+G ’>1 & 0W1.020 z-B-O-(fi JRGg ONJ ENFRzHwUF UNOG ’FNN
rRP- 1(- iRPAR+ywAG ENFRzHwUFfi RA CwEGRyHUwE OBE rfcXfi wEN
FGRUU CENFNAG wEBHAz GgN REBA URAN NANEPL9 GgN wzzRGRBA BO
wA HAENFBUINz NVRFFRBA URAN wG Ω-W TNl RVCEBINF GgN +G
’>1 & 021.02‘ z-B-O-9 JN JRUU ENONE GB GgRF VBzNU wF GgN xwFN]
URAN VBzNU gNENRAwOGNE(fi LRNUzRAP w ,HK BO 2χΩ ∼ 0χ8 � 0‘�5

rgeF�u 05 dsY 20W69 dtiS�h rfc� ’GBC( wAz rfcX ’aBG,
GBV( xwyTPEBHAz]FHxGEwyGNz kRPgG]yHEINF RA GgN 2]67 TNl NANEPL
EwAPNfi OBE w GRVN]xRA BO 14.. F– SgN yBAGRAHBHF wAz zBGGNz kRANF
ENCENFNAG GgN wINEwPN wAz BAN FGwAzwEz zNIRwGRBA–

Cg F�0 yV�1 wAz wA NDHRIwUNAG JRzGg qm&01‘∼ Ω‘ Nlfi OBE
w % & 0χΩ8 ∼ ‘χ‘4fi OHUUL yBAFRFGNAG JRGg GgN IwUHNF OBHAz RA
CwFG nyymdNvGBA wAz itMwTt BxFNEIwGRBAF ’XRwAygR NG wU-
1‘‘7w: cwGG NG wU- 1‘01(- � FNyBAz NVRFFRBA URAN NRGgNE wG
Ω-6 BE wG Ω-8ΩΩ TNlfi yBEENFCBAzRAP GB rNaau BE rNaauf a<
NVRFFRBAfi wF zNGNyGNz RA GgN nyymdNvGBA wAz itMwTt zwGw
’XRwAygR NG wU- 1‘‘7w: cwGG NG wU- 1‘01fi FNN wUFB ANKG FNyGRBA
OBE zNGwRUF(fi RF ABG ENDHRENzfi JRGg wA HCCNE URVRG GB GgNRE
,HK BO 1� 0‘�5 Cg F�0 yV�1’qmτ 6‘ Nl( wAz 0χ2 � 0‘�5

Cg F�0 yV�1’qmτ 4‘ Nl(fi ENFCNyGRINULfi yBAFRFGNAG JRGg CEN]
IRBHF zNGNyGRBAF- jgN 2]0‘ ’0‘]67( TNl ,HK OBE GgN xwFNURAN
VBzNU RF 1χ16∼ ‘χ‘6 ’ΩχW∼ ‘χW( �0‘�01 NEP F�0 yV�1fi yBEEN]
FCBAzRAP GB w UHVRABFRGL BO Wχ28∼‘χ04�0‘V0 ’0χ1‘∼‘χ‘8�
0‘V1( NEP F�0-

�UGgBHPg GgN zwGw zB ABG ENDHREN wAL NKGEw yBVCBANAG
JRGg ENFCNyG GB GgN FRVCUN xwFNURAN VBzNU CENFNAGNz wxBINfi
JN wUFB GERNz FBVN VBEN yBVCUNK CgLFRywUUL]VBGRIwGNz FyN]
AwERBF- mN xNPwA xL ENCUwyRAP GgN swHFFRwA NVRFFRBA URAN
JRGg w FNUO]yBAFRFGNAG VBzNU BO EN,NyGRBA B3 w YBVCGBA]GgRyT
FUwx ’odalnA9 dwAzEw NG wU- 1‘‘6(- jgN +G RF FGwGRFGRywUUL
NDHRIwUNAG JRGg ENFCNyG GB GgN xwFNURAN VBzNU ’>1 & 022.02‘
z-B-O-(- jgN RAGERAFRy CBJNE]UwJ RAzNK RF ABJ FGNNCNEfi wU]
GgBHPg FGRUU yBAFRFGNAG JRGgRA NEEBEF JRGg GgN xNFG +G ’% &
0χ70 ∼ ‘χ‘7(fi RA BEzNE GB wUUBJ OBE GgN CENFNAyN BO w VBz]
NEwGN EN,NyGRBA yBVCBANAG ’f & ‘χWΛ+,2

�+,1(fi GgN RAyURAwGRBA
wAPUN xNRAP +KNz wG 2‘−- uO w btsnOOoS RF HFNz RAFGNwz BO
w CBJNE]UwJfi AB gRPg]NANEPL yHG]B3 ywA xN VNwFHENzfi GgN
UBJNE URVRG xNRAP 4‘ TNl-

jgN VwRA BxSNyGRIN BO GgRF dtiS�h BxFNEIwGRBA JwF GB
UBBT OBE w gwEz n]EwL NKyNFFfi RA BEzNE GB GNFG RO dsY 20W6
RF w YBVCGBA]GgRyT FBHEyN RAFGNwz BO w GEHN jLCN 1 iNLONEG
PwUwKL- uA GgRF FyNAwERB GgN BxFNEINz CBJNE]UwJ yBVCBANAG
JBHUz xN EN,NyGRBA ’YBVCGBA FywGGNERAP( OEBV w gRPgUL
RBARFNz PwFfi JgRUN GgN odalnA yBVCBANAG RF EN,NyGRBA OEBV
w yBUz YBVCGBA]GgRyT PwF- jgN FVBTRAP PHA OBE GgRF wUGNE]
AwGRIN FyNAwERB JBHUz gwIN xNNA GgN zNGNyGRBA BO GgN CER]
VwEL NVRFFRBA BO GgN FBHEyN CRNEyRAP wxBIN 0‘ TNl GgEBHPg
w YBVCGBA]GgRyT wxFBExNE- iHyg w yBVCBANAG RF ABG CENFNAG
RA GgN dtiS�h zwGw- � xwFRy ENDHRENVNAG RF GgwG GgN ’wx]
FBExNz( RAGERAFRy UHVRABFRGL RF wG UNwFG wF UwEPN wF GgN Bx]

cdh�i ...fi ...-... ’....(



SfN ctiS�h uRNv Be GfN GptN SaCN 1 iNaeNpG cro 2.l4 2

rgeF�u 15 SBC9 dtiS�h rfc� ’aUwyT( wAz rfcX ’DNz( FCNyGEw
wAz xNFG][G VBzNk– cRzzUN9 hNFRzHwkF ’RA R( JRGg ENFCNyG GB w
VBzNk JRGg w FRVCkN CBJNE]kwJ– XBGGBV9 hNFRzHwkF ’RA R( JRGg
ENFCNyG GB w VBzNk JRGg w CBJNE]kwJ wAz w swHFFRwA NVRFFRBA
kRAN wG 5–W TNl– iNN GNKG OBE zNGwRkF–

FNEINz BAN- uA GgRF ywFNfi wzzRAP GB GgN CENIRBHF VBzNU w
CBJNE]UwJ JRGg GgN FwVN CgBGBA RAzNK wAz UHVRABFRGL wF
GgN BxFNEINz BANfi xHG wxFBExNz xL w UwEPN yBUHVA zNAFRGL
’xBGg CgBGBNUNyGERy wAz YBVCGBA BCwyRGRNF wEN GwTNA RAGB
wyyBHAG(fi w dA α 2 � 0‘1V yV�1 RF ANNzNz RA BEzNE OBE
GgRF yBVCBANAG ABG GB xN BxFNEINz RA BHE zwGw- �FFHVRAP
w VBEN ENwFBAwxUN EwGRB BO 04 xNGJNNA GgN RAGERAFRy wAz GgN
BxFNEINz UHVRABFRGLfi GgN ENDHRENz yBUHVA zNAFRGL xNyBVNF
dA α Ω � 0‘1V yV�1- mN JRUU zRFyHFF GgRF FyNAwERB NKGNA]
FRINUL RA iNyG- W-

2-1 fENIRBtF n7EvL BKFNEIvGRBAF BO MsY 2.W5

dsY 20W6 gwF wA NKGNAFRIN ENyBEz BO n]EwL BxFNEIwGRBAF- uA
rRP- 2 JN CUBG wUU GgN BxFNEINz 1]0‘ TNl ,HKNF BO GgN FBHEyNFfi
OEBV GgN 0882 �io� BxFNEIwGRBA GB GgN 1‘04 dtiS�h Bx]
FNEIwGRBA CENFNAGNz RA GgRF JBET- � UBAP]GNEV IwERwxRURGL HC
GB w OwyGBE BO − 1 RF NIRzNAG- uG FgBHUz xN ABGNz GgwG GgN
gRPgNE ,HK RF GgN BAN VNwFHENz JRGg GgN GNUNFyBCN JRGg GgN
xNGGNE FCwGRwU ENFBUHGRBA ’ofwAzEw(fi GgHF NKyUHzRAP GgwG GgN
IwERwxRURGL RF zERINA xL HAENFBUINz B3]AHyUNwE FBHEyNF RA GgN
gBFG PwUwKL- lwERwxRURGL RA GgN FBOG n]EwL NANEPL xwAz JwF
wUFB ENCBEGNz xNGJNNA GgN nyymdNvGBA wAz itMwTt BxFNE]
IwGRBAF xL cwGG NG wU- ’1‘01(-

� JNNTUL ywzNAyNzfi FRK]VBAGg VBARGBERAP ywVCwRPA BO
dsY 20W6 JwF ywEERNz BHG RA 1‘0W xL �AzENBAR NG wU- ’1‘0Ω(
JRGg ivReG nhj- mN EN]NKGEwyGNz wAz +GGNz wUU GgN FCNyGEw
BO GgNFN BxFNEIwGRBAFfi GBPNGgNE JRGg GgN GJB BGgNE wIwRUwxUN
1‘‘8 wAz 1‘04 BxFNEIwGRBAFfi JRGg w FRVCUN CBJNE]UwJ wx]
FBExNz xL GgN swUwyGRy yBUHVA zNAFRGL ’2χΩW � 0‘1+ yV�1

pRyTNL Γ bByTVwA 088‘(- jgN ENFHUGRAP ‘-2]1 TNl wAz 1]0‘
TNl ,HKNF wEN CUBGGNz RA rRP- W- mN GNFGNz wPwRAFG GgN gL]
CBGgNFRF GgwG GgN FBHEyN RF yBAFGwAG IRw w >1 GNFG9 RA xBGg

rgeF�u 25 1]0. TNl ,HK BO wkk CwFG n]EwL BxFNEIw]
GRBAF BO dsY 20W69 kBAP]GNEV IwERwxRkRGL RF NIRzNAG– XkwyT
[kkNz FDHwEN9 �io� ’fGwT NG wk– 0885(: VwPNAGw [kkNz FGwE9
XNCCBi�n ’ZwzRAw 1..6(: yLwA [kkNz GERwAPkN9 ogwAzDw
’SNEwFgRVw ´ mRkFBA 1..2(: PENNA HCFRzN zBJA GERwAPkN9 ncc,
dNvGBA ’XRwAygR NG wk– 1..7w(: xkHN BCNA zRwVBAz9 itMwTt
’cwGG NG wk– 1.01(: xkwyT [kkNz yREykN9 ivReG ’GgRF CwCNE(: ENz [kkNz
yREykN dtiS�h ’GgRF CwCNE(– SgN 1.0W ivReG ,HK RF GgN JNRPgGNz
VNwA BO GgN BxFNEIwGRBAF BO GgN ywVCwRPA CkBGGNz RA rRP– W– qE]
EBE xwEF GwTNA OEBV GgN FwVN ENONENAyNFfi wCwEG OEBV XNCCBi�nfi
ogwAzDw wAz itMwTtfi OBE JgRyg JN wFFHVNz 0.;fi 4; wAz 4;
NEEBEF–

rgeF�u i5 SgN ivReG 1.0W VBARGBERAP ywVCwRPA BO dsY 20W6–
iBOG ’GBC( wAz gwEz ’aBGGBV( ,HKNF wEN CkBGGNz OBE wkk GgN BxFNEIw]
GRBAF BO GgN ywVCwRPAfi GBPNGgNE JRGg GgNRE wINEwPN wAz FGwAzwEz
zNIRwGRBA– SgN kRPgG]yHEINF wEN FRPAR[ywAGkL IwERwxkN RA xBGg NA]
NEPL xwAzF– iNN GNKG OBE zNGwRkF–

NANEPL xwAzF GgN URPgG]yHEIN RF FRPAR+ywAGUL IwERwxUN ’88;
wAz 86; yBA+zNAyN UNINU OBE GgN FBOG wAz GgN gwEz xwAzfi EN]
FCNyGRINUL(- dsY 20W6 RF GgNENOBEN IwERwxUN wUFB BA FgBEGNE
GRVN]FywUNFfi BO GgN BEzNE BO JNNTF-

XNOBEN GgN itMwTt BxFNEIwGRBAfi dsY 20W6 JwF ABG zN]
GNyGNz wxBIN 0‘ TNlfi JRGg BAUL HCCNE URVRGF GB RGF ,HK9
r1+�0++ Owk τ 0χ2 � 0‘�00 NEP F�0 yV�1 ’XNCCBi�nfi 2π9
pwzRAw 1‘‘6(fi r1+�V+ Owk τ Wχ4 � 0‘�01 NEP F�0 yV�1 wAz
rV+�0++ Owk τ 7χ6 � 0‘�01 NEP F�0 yV�1 ’udSpsh�bfi 2π9
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S iGNewAB nRwAyfR7 NG wT,

XREz NG wU- 1‘0Ω(fi wAz r04�04+ Owk τ W�0‘�01 NEP F�0 yV�1

’ivReGfi 2π9 cwGG NG wU- 1‘01(- jgN itMwTt FCNyGEHV LRNUzNz
ABVRAwUUL w ,HK r04�0++ Owk − 0χ1�0‘�00 NEP F�0 yV�1 xHG
GgN HAyNEGwRAGRNF BA GgN xwyTPEBHAz UNINU VwzN RG yBAFRFGNAG
JRGg GgN ivReG X�j HCCNE URVRG ’cwGG NG wU- 1‘01(- uAzNNzfi
BHE dtiS�h zwGw gwIN w 1‘]W‘ TNl ,HK BO − 1χ0 � 0‘�01

NEP F�0 yV�1 JNUU xNUBJ GgN udSpsh�b HCCNE URVRGfi FHC]
CBEGRAP GgN RAGNECENGwGRBA GgwG GgN itMwTt tnp.fud ,HK
JwF gNwIRUL yBAGwVRAwGNz xL GgN xwyTPEBHAz- eA GgN BGgNE
gwAzfi GgN NKGEwCBUwGRBA BO BHE dtiS�h xNFG +G GB 04‘ TNl
PRINF w ,HK r04�04+ Owk − 7� 0‘�01 NEP F�0 yV�1 JgRyg RF
UwEPNE GgwA GgN ivReG X�j HCCNE URVRG- jgN UwGGNE ENONEF GB
GgN ΩΩ]VBAGg fwUNEVB X�j YwGwUBPHN ’iNPENGB NG wU- 1‘0‘(fi
FB RG RF wA wINEwPN ,HK RA GgN LNwEF 1‘‘4]1‘0‘- �F RG ywA xN
FNNA OEBV rRP- 2fi GgN wINEwPN 1]0‘ TNl ,HK BO dsY 20W6 RA
GgwG CNERBz JwF EBHPgUL gwUO BO GgwG VNwFHENz xL dtiS�h9
w IwERwxRURGL BO GgN FwVN BEzNE wG gRPgNE NANEPRNF RF NABHPg GB
NKCUwRA GgN zRFyENCwAyL xNGJNNA dtiS�h wAz ivReG X�jfi
xHG wUFB GgN CBFFRxUN CENFNAyN BO w yHG]B3 wG NANEPRNF wxBIN
− 4‘ TNl ywA VwTN w FRPAR+ywAG yBAGERxHGRBA-

� FGEBAP ANHGEwU REBA NVRFFRBA URAN JwF zNGNyGNz xL
�io�fi JRGg wA qm& 4‘‘ ∼ 2‘‘ Nl ’fGwT NG wU- 088Ω(-
jgRF ONwGHEN JwF UwGNE yBA+EVNz xL nyymdNvGBA wAz
itMwTtfi JRGg qmF BO 02‘∼ 7‘ wAz 1‘‘∼ W‘ Nlfi ENFCNyGRINUL
’XRwAygR NG wU- 1‘‘7w: cwGG NG wU- 1‘01(- mRGgRA GgN ’UwEPN(
NEEBEFfi wUU GgNFN IwUHNF wEN yBAFRFGNAG JRGg GgN qm& 01‘∼Ω‘
Nl VNwFHENz RA GgN dtiS�h FCNyGEHVfi wUGgBHPg UwEPNE
qmF GNAz GB yBEENFCBAz GB UBJNE 1]0‘ TNl ,HKNF ’FNN rRP- 2(-
uAzNNzfi GgN BxFNEINz ,HKNF BO GgN URAN wG Ω-W TNl wEN wUFB
yBAFRFGNAG JRGg Nwyg BGgNEfi FB GgNEN RF AB NIRzNAyN wPwRAFG w
yBAFGwAG NVRFFRBA URAN BINE UBAP GRVN]FywUNF-

�ABGgNE NVRFFRBA URAN wG gRPgNE NANEPRNF JwF wUFB zN]
GNyGNz xL �io�fi nyymdNvGBA wAz itMwTtfi JRGg ,HK wAz
qm wUJwLF yBVCwEwxUN GB GgwG BO GgN ANHGEwU REBA URAN- jgN
zwGw]FNG JRGg GgN xNFG FRPAwU]GB]ABRFN EwGRBfi R-N- itMwTtfi CEN]
ONEENz wA RzNAGR+ywGRBA wF rNaauf a< NVRFFRBA- iHyg w ONw]
GHEN RF ABG ENDHRENz RA GgN dtiS�h zwGwfi xHG GgN HCCNE URVRG
GB RGF ,HK RF yBAFRFGNAG JRGg CENIRBHF zNGNyGRBAFfi RAzRywGRAP
GgwG wUFB GgRF NVRFFRBA URAN VwL xN yBAFGwAG-

W puiYTiiueM

jgN dtiS�h FCNyGEHV BO dsY 20W6 FgBJF AB FRPAR+ywAG
zNIRwGRBAF OEBV wA HAwxFBExNz CBJNE]UwJ HC GB W‘ TNlfi
JRGg w CgBGBA FCNyGEwU RAzNK % ± 0χ6fi RA INEL PBBz wPENN]
VNAG JRGg GgN wINEwPN IwUHN OBHAz RA UBywU iNLONEG PwUwKRNF
’N-P- XRwAygR NG wU- 1‘‘7x(- bBAP] wAz FgBEG]GNEV ’zBJA GB
JNNTF( IwERwxRURGLfi xBGg RA GgN FBOG wAz RA GgN gwEz n]EwL
NANEPL xwAzFfi RF wUFB RA wPENNVNAG JRGg wA RzNAGR+ywGRBA BO
GgRF BxSNyG wF w FGwAzwEz HAwxFBExNz iNLONEG PwUwKL- jgNEN]
OBENfi PRINA GgN FRVHUGwANBHF UwyT BO n]EwL wxFBECGRBA wAz
BO xEBwz BCGRywU URANF ’XRwAygR NG wU- 1‘‘7w(fi RG FNNVF RA]
NFywCwxUN GB yBAyUHzN GgwG dsY 20W6 RF RAzNNz w GEHN jLCN
1 iNLONEG PwUwKLfi JgBFN UwyT BO xEBwz CNEVRGGNz URAN yBVCB]
ANAGF RA GgNRE BxFNEINz BCGRywU FCNyGEHV RF ABG zHN GB ENz]
zNARAP wUBAP GgN URAN BO FRPgGfi xHG GB GgN RAGERAFRy wxFNAyN
BO GgN Xbh ’N-P- fwANFFw Γ XwFFwAR 1‘‘1: XRwAygR NG wU-
1‘01(- �F NKGNAFRINUL zRFyHFFNz RA XRwAygR NG wU- ’1‘‘7w( wAz
XRwAygR NG wU- ’1‘01(fi RG RF CBFFRxUN GgwG GgN INEL UBJ wyyEN]
GRBA EwGN BO GgRF FBHEyN CENINAGF GgN OBEVwGRBA BO GgN Xbh
’N-P- dRywFGEB 1‘‘‘: jEHVC NG wU- 1‘00(-

tBJNINEfi wF zRFyHFFNz xL cwGG NG wU- ’1‘01( wAz yBA]
+EVNz RA iNyG- 2-0fi GgN n]EwL FCNyGEHV RF FGRUU yBVCwGRxUN
JRGg w YBVCGBA]GgRyT FBHEyNfi JgBFN URAN]BO]FRPgG RF yBV]
CUNGNUL xUByTNz HC GB INEL gRPg NANEPRNF xL ANHGEwU VwGN]
ERwUfi xHG JgBFN BxFNEINz FCNyGEHV RF zBVRAwGNz xL EN,Ny]
GRBA OEBV w gRPgUL RBARFNz /VREEBE=- jgN BxFNEINz 1]0‘ TNl
UHVRABFRGRNF BO GgN JwEV ’CBJNE]UwJ( wAz yBUz ’odalnA(
EN,NyGRBA yBVCBANAGFfi wF RA GgN +G CENFNAGNz RA iNyG- 2-0fi
wEN Hs & 4χW � 0‘V0 wAz Hb & 1 � 0‘V+ NEP F�0- uA
GgRF FyNAwERBfi Hs zNCNAzF BA GgN YBVCGBA BCGRywU zNCGg
σ × dHA.’0χ4�0‘

1VyV�1( wAz GgN yBINERAP OwyGBE L × 5.Wk
BO GgN JwEV EN,NyGBE- uA GgN YBVCGBA]GgRA ENPRVNfi GgN EN]
UwGRBA xNGJNNA Hs wAz GgN RAGERAFRy UHVRABFRGL BO GgN FBHEyN
Hc RF wCCEBKRVwGNUL URANwE9

Hs ± HcσLχ ’0(

eA GgN BGgNE gwAzfi GgN EN,NyGNz UHVRABFRGL Hb OEBV w
ANHGEwU YBVCGBA]GgRyT PwF JRUU xN CEBCBEGRBAwU GB GgN RA]
GERAFRy UHVRABFRGL wAz GgN yBINERAP OwyGBE BO GgN PwF- jwTRAP
f × 5.1k wF yHFGBVwEL RA EN,NyGRBA VBzNUF ’GLCRywUUL yBV]
CHGNz OBE FUwx BE zRFT PNBVNGERNF(9

Hb & Hcif.1χ ’1(

uA GgN ywFN BO odalnAfi wFFHVRAP % & 0χ7 wAz wA RA]
yURAwGRBA wAPUN R & 2‘−fi i & ‘χ‘8- rRAwUULfi JN ywA wFFHVN
OBE FRVCURyRGL GgwG wUU GgN wIwRUwxUN FBURz wAPUN RF +UUNz xL
VwGGNEfi FB GgwG9

L [f.1 & 0χ ’2(

jgNENOBENfi GgN RAGERAFRy UHVRABFRGL BO dsY 20W6 RA GgRF
FyNAwERB ywA xN zNERINz OEBV GgN wxBIN ENUwGRBAFfi LRNUzRAP9

Hc &
Hs

σ
[

Hb

i
&
�

7χ0 dHA
�0

12 [ ‘χ1
(

� 0‘V1 NEP F�0χ ’W(

jgN wUUBJNz FBUHGRBAF OBE ffi L fi dHA wAz Hc wEN FgBJA
RA rRP- 4- uA CwEGRyHUwEfi UwEPN yBINERAP OwyGBEF OBE GgN JwEV
EN,NyGBE wEN wUJwLF ANNzNzfi JRGg f xNyBVRAP IwARFgRAPUL
FVwUU JgNA GgN yBUHVA zNAFRGL BO GgN JwEV VREEBE OwUUF xN]
UBJ − 0‘12 yV�1- rBE NKwVCUNfi OBE dHA & 0‘

12 yV�1fi JN ANNz
wA RAGERAFRy UHVRABFRGL Hc & 7χ2 � 0‘V1 NEP F�0fi L ± ‘χ86
wAz f ± ‘χ‘4- mRGg GgNFN IwUHNFfi Hc.’Hs [ Hb( ± 04fi FB
GgwG w ANHGEwU wxFBExRAP yBUHVA zNAFRGL BO wG UNwFG Ω� 0‘1V

yV�1 FgBHUz RAGNEyNCG BHE URAN BO FRPgG RA BEzNE GB yBVCUNGNUL
FHCCENFF RG RA BHE dtiS�h zwGw ’FNN iNyG- 2-0(- sRINA GgN
INEL UBJ IwUHN BO f zNERINz RA GgRF FyNAwERBfi GgRF ANHGEwU
YBVCGBA]GgRyT PwF FgBHUz xN BAUL RA GgN URAN BO FRPgGfi JgRUN
wUVBFG wUU GgN wIwRUwxUN FBURz wAPUN FgBHUz xN +UUNz xL GgN
JwEV VREEBE-

jgRF PNBVNGERywU yBA+PHEwGRBA JBHUz xN EwGgNE NKyNC]
GRBAwUfi wAz ANINE BxFNEINz FB OwE RA w YBVCGBA]GgRyT �sd-
dsY 0‘Ω7 RF BAN BO GgN YBVCGBA]GgRyT FBHEyNF JRGg GgN
VBFG CEBVRANAG yBAGERxHGRBA OEBV w gRPgUL RBARFNz EN,Ny]
GBE- tBJNINEfi NINA RA GgRF FBHEyN GgN EwGRB xNGJNNA GgN JwEV
wAz GgN yBUz EN,NyGRBA UHVRABFRGRNF RF BAUL − ‘χ6 ’cwGG NG wU-
1‘‘2(fi VHyg UBJNE GgwA GgN IwUHN ’− 16( GgwG JN JBHUz gwIN
RA dsY 20W6- cBENBINEfi GgN IwERwxRURGL BxFNEINz BA w GRVN]
FywUN BO JNNTF ’FNN rRP- W( RVCURNF GgwG wG UNwFG GgN zBVRAwAG
yBVCBANAG ’GgN JwEV EN,NyGBE( FgBHUz xN INEL yBVCwyG-
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rgeF�u 45 ZNCNAzNAyN BO GgN yBINERAP OwyGBEF BO GgN JwEV VREEBE
’�( wAz GgN ANHGEwk EN,NyGBE ’f( wF w OHAyGRBA BO GgN yBkHVA
zNAFRGL BO GgN JwEV VREEBEfi RA GgN YBVCGBA]GgRyT FyNAwERB– SgN
ANNzNz RAGERAFRy kHVRABFRGL BO GgN FBHEyN RF wkFB ENCBEGNz RA GgN
HCCNE wKRFfi EN]FywkNz JRGg ENFCNyG GB GgN BxFNEINz @e ffffl.4..6
NVRFFRBA kRAN NKGRAyGRBA]yBEENyGNz kHVRABFRGL9 ABGN GgwG GgN GgN
wINEwPN IwkHN BO GgRF EwGRB OBE iNLONEG PwkwKRNF ’� 0σ.8 RA kBP( RF
BHGFRzN GgN CkBG– SgN INEGRywk zBGGNz kRAN ENCENFNAGF GgN NKwVCkN
zNFyERxNz RA GgN GNKG–

qINA RO xNRAP VBFGUL wUBAP GgN URAN]BO]FRPgGfi GgN wxFBExNE
’wAz yBUz EN,NyGBE( VHFG GgNA xN wUFB INEL yBVCwyGfi RA BE]
zNE GB UNwIN GgN JwEV EN,NyGBE BxFNEIwxUN- tBJNINEfi RA BE]
zNE GB gRzN wUFB GgN Xbhfi RG FgBHUz xN wG UNwFG BHGFRzN GgN
FHxURVwGRBA EwzRHFfi JgRyg RA GgRF FBHEyN RF BO GgN BEzNE BO
�o − 0χ2H

0.1
ilmV5 ± ‘χ‘2 Cy ’wFFHVRAP Hil − Hw�U9 XwEIwRARF

0876: XRwAygR NG wU- 1‘‘7w(-
rRAwUULfi GgN RAGERAFRy UHVRABFRGL BO GgN YBVCGBA]

GgRyT FyNAwERB zNCRyGNz wxBIN FgBHUz xN yBVCwENz GB
BGgNE UHVRABFRGL CEBKRNFfi URTN GgN )e ffffl/4‘‘6 NVRFFRBA URAN
NKGRAyGRBA]yBEENyGNz UHVRABFRGLfi JgRyg RF 0χΩ � 0‘V+ NEP F�0

’XRwAygR NG wU- 1‘‘7w(- rBE w yBUHVA zNAFRGL BO GgN JwEV

VREEBE BO 0‘12 yV�1fi GgN EwGRB UBP
Hc

Hb
e fff

± 1χ6 RF VHyg UwEPNE

’w OwyGBE BO − W‘( GgwA GgN wINEwPN IwUHN OBE iNLONEG PwUwKRNF
’0χ‘8∼‘χΩ29 bwVwFGEw NG wU- 1‘‘8(- � yBUHVA zNAFRGL BO GgN
JwEV VREEBE UwEPNE GgwA 0‘1V yV�1 RF ENDHRENz GB gwIN wA
RAGERAFRy UHVRABFRGL UBJ NABHPg GB wUUBJ OBE GgRF UHVRABFRGL
EwGRB GB xN JRGgRA GgN zRFCNEFRBA BO GgN BxFNEINz zRFGERxHGRBA
’FNN rRP- 4(- eA GgN BGgNE gwAzfi JN ABGN GgwG GgN BarNEINz
UHVRABFRGL BO dsY 20W6fi JgRyg yBEENFCBAzF GB RGF RAGERA]
FRy UHVRABFRGL RA GgN CENONEENz HAwxFBExNz FyNAwERBfi PRINF

RVVNzRwGNUL w EwGRB UBP
H�

Hb
e fff

± 0χ4fi RA wPENNVNAG JRGg GgN

zRFGERxHGRBA BO UBywU HAwxFBExNz BE YBVCGBA]GgRA iNLONEG
PwUwKRNF ’YBVCGBA]GgRyT iNLONEG PwUwKRNF gwIN − 0‘ ≡ 0‘‘
GRVNF FVwUUNE IwUHNF9 XwFFwAR NG wU- 0888(-

4 YeMYbTiueMi

mN CENFNAGNz GgN wAwULFRF BO GgN +EFG dtiS�h BxFNEIwGRBA
BO w GEHN jLCN 1 iNLONEG PwUwKL- jgN FCNyGEHV BO dsY 20W6
ywA xN FRVCUL VBzNUUNz xL w CBJNE]UwJ JRGg w FGwAzwEz
% − 0χ6 wAz wA REBA NVRFFRBA URANfi JRGg AB ANNz OBE wAL OHE]
GgNE yBVCBANAG NINA wG NANEPRNF UwEPNE GgwA 0‘ TNl- jgNFN

FCNyGEwU CEBCNEGRNFfi GBPNGgNE JRGg FRPAR+ywAG IwERwxRURGL BA
GRVN]FywUNF wF FgBEG wF JNNTFfi FGEBAPUL FHCCBEG w URAN]BO]FRPgG
OENN BO wxFBECGRBA OBE GgRF FBHEyN-

�A wUGNEAwGRIN FyNAwERB RA GNEVF BO w YBVCGBA]GgRyT
FBHEyN ywAABG xN FGERyGUL EHUNz BHG OEBV w CHENUL FCNyGEB]
FyBCRy CBRAG BO IRNJ- tBJNINEfi GgRF FyNAwERB ENDHRENF wA NK]
yNCGRBAwU PNBVNGERywU yBA+PHEwGRBAfi JgNEN w UwEPN OEwyGRBA
BO GgN FBURz wAPUN GB GgN FBHEyN JBHUz xN +UUNz xL w gRPgUL
RBARFNz PwFfi JgBFN ENCEByNFFNz NVRFFRBA JBHUz zBVRAwGN GgN
BxFNEINz UHVRABFRGL- � ANHGEwU YBVCGBA]GgRyT PwF JBHUz
yBVCUNGNUL wxFBEx GgN RAGERAFRy NVRFFRBA wUBAP GgN URAN]BO]
FRPgGfi JgRUN RGF yBAGERxHGRBA GB GgN BINEwUU ENCEByNFFNz NVRF]
FRBA JBHUz xN wUVBFG ANPURPRxUN- cBENBINEfi GgN RAGERAFRy n]
EwL UHVRABFRGL BO GgN FBHEyN ENDHRENz xL GgRF FyNAwERB JBHUz
xN VHyg UwEPNE GgwA NKCNyGNzfi JRGg ENFCNyG GB BGgNE UHVR]
ABFRGL CEBKRNFfi URTN GgN )e ffffl/4‘‘6 NVRFFRBA URAN NKGRAyGRBA]
yBEENyGNz UHVRABFRGL-

jgNENOBENfi GgN dtiS�h zwGw wzzF OHEGgNE NIRzNAyN RA
OwIBHE BO wA n]EwL FCNyGEHV yBVCUNGNUL HAw3NyGNz xL wx]
FBECGRBAfi yBA+EVRAP dsY 20W6 wF BAN BO GgN xNFG ywFNF BO
GEHN jLCN 1 iNLONEG PwUwKRNFfi RAGERAFRywUUL ygwEwyGNERFNz xL
GgN wxFNAyN BO w Xbh-

�YaMembDpsDcDMSi

mN JBHUz URTN GB GgwAT aERFGRA aEHFN cwzFNA OBE gNE gNUC
RA RAGNECENGRAP GgN zRFyENCwAyL wG GgN REBA URAN NANEPL xN]
GJNNA GgN GJB dtiS�h VBzHUNF- iX wyTABJUNzPNF +AwAyRwU
FHCCBEG OEBV GgN uGwURwA iCwyN �PNAyL HAzNE PEwAG �iu]
ud�r u.‘26.01.‘- �c wAz sc wyTABJUNzPN +AwAyRwU FHC]
CBEG OEBV GgN uGwURwA iCwyN �PNAyL HAzNE PEwAG �iu.ud�r
u.‘26.01.‘]‘00.02- �c wyTABJUNzPNF +AwAyRwU FHCCBEG
OEBV GgN qHEBCNwA kARBA iNINAGg rEwVNJBET fEBPEwVVN
’rf6.1‘‘6]1‘02( HAzNE PEwAG wPENNVNAG AB- 201678- rf wy]
TABJUNzPNF GgN �iu.ud�r wPENNVNAG AHVxNE 1‘02]‘12]h0-
nX wAz rvY wyTABJUNzPN +AwAyRwU FHCCBEG GgEBHPg PEwAG
�o�1‘04]ΩW2WΩ]Y1]0]f ’cudqYe.rqpqh(-
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