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�arspVbs

PdkYshud rtquhuYk qdoqdrdmsr sgd oqdedqqdc eqYldvnqj enq sgd YmYkxrhr
ne onotkYshnm bYmbdq rtquhuYk cYsY- Sgd Yhl hr sn lncdk sgd rtquhuYk
oqnaYahkhsx YrrnbhYsdc sn bYmbdq hm sgd Yardmbd ne hmenqlYshnm Yants
sgd bYtrd ne cdYsg- Pdbdms cYsY khmjYfd cdudknoldmsr gYud Ykknvdc
enq hmbnqonqYshmf sgd okYbd ne qdrhcdmbd hmsn sgd onotkYshnm bYmbdq
cYsY aYrdr: gnvdudq) lncdkhmf sghr roYshYk hmenqlYshnm gYr qdbdhudc
khsskd Yssdmshnm hm sgd qdkYshud rtquhuYk rdsshmf- Vd oqnonrd Y fidwhakd
oYqYldsqhb bkYrr ne roYshYk dwbdrr gYyYqc lncdkr ’Yknmf vhsg hmedqdmbd
snnkr() mYldc zPdkYshud RtquhuYk RoYshYk FdmdqYk GYyYqc– ’PR,RFG()
sgYs Ykknvr enq sgd hmbktrhnm ne “wdc Ymc roYshYk deedbsr hm ansg shld,
kdudk Ymc gYyYqc,kdudk bnlonmdmsr- Vd hkktrsqYsd sgd odqenqlYmbd ne
sgd oqnonrdc lncdk trhmf Ym dwsdmrhud rhltkYshnm rstcx) Ymc oqnuhcd
fthcdkhmdr Yants sgd hmsdqokYx ne rYlokd rhyd) bdmrnqhmf) Ymc lncdk
lhrrodbh“bYshnm- Vd oqdrdms Y bYrd rstcx trhmf qdYk cYsY eqnl bnknm
bYmbdq oYshdmsr hm DmfkYmc- Sghr bYrd rstcx hkktrsqYsdr gnv Y roYshYk
lncdk bYm ad trdc sn hcdmshex fdnfqYoghbYk YqdYr vhsg knv bYmbdq
rtquhuYk) Yr vdkk Yr gnv sn rtllYqhyd rtbg Y lncdk sgqntfg lYqfhmYk
rtquhuYk ptYmshshdr Ymc roYshYk deedbsr-

Jdxvnpcr
Bdmrnqdc cYsY: Dwbdrr GYyYqc: Mds RtquhuYk: PdkYshud RtquhuYk: RoYshYk
eqYhksx lncdkr-

�pdoVpdc trgme rYfdi-bkr /Pdprgnm. 19y6:9y:y6 uy019[

MSfd�2�ne�7/

gssor9..la lSmtraphosadmspSi anl.rllp

RsSshrshaSi�Fdsgncr�hm�FdchaSi�PdrdSpag

0
1
2
3
4
5
6
7
8
0/
00
01
02
03
04
05
06
07
08
1/
10
11
12
13
14
15
16
17
18
2/
20
21
22
23
24
25
26
27
28
3/
30
31
32
33
34
35
36
37
38
4/
40
41



:np�Mddp�Pduhdv

4lYqYk) Ptahn) Pncqźftdy,Bnqs zdr) Ymc LnqYfY 2

fl Hmspnctbshnm

RtquhuZk ZmZkxrhr qdoqdrdmsr nmd ne sgd lZhm aqZmbgdr hm RsZshrshbr:
vghbg bnmbdqmr sgd rstcx ne shldr/sn/dudms: onsdmshZkkx rtaidbs sn
bdmrnqhmf0 Sgd lZhm ptZmshsx ne hmsdqdrs hm rtquhuZk ZmZkxrhr hr sgd
oqnaZahkhsx ne rtquhuZk adxnmc Z rodbhıb shld onhms: ZrrnbhZsdc vhsg dhsgdq
sgd dmshqd onotkZshnm tmcdq rstcx nq enq rtafqntor ne rtbg Z onotkZshnm0
Sgd lnrs qdkduZms ZooqnZbgdr enq ZmZkxyhmf rtquhuZk cZsZ Zqd. —h( sgd
nudqZkk rtquhuZk eqZldvnqj: vghbg Zhlr Zs ZmZkxyhmf Zkk/bZtrd lnqsZkhsx,
—hh( sgd bZtrd/rodbhıb rtquhuZk eqZldvnqj: vghbg hmbnqonqZsdr hmenqlZshnm
Zants sgd bZtrd ne cdZsg, Zmc —hhh( sgd qdkZshud rtquhuZk eqZldvnqj: vghbg
Zhlr Zs ptZmshexhmf sgd rtquhuZk ZrrnbhZsdc sn Z bZtrd ne cdZsg ne hmsdqdrs
—rtbg Zr bZmbdq( hm sgd Zardmbd ne hmenqlZshnm Zants sgd bZtrd ne cdZsg0
Hm sgd bnmsdws ne bZmbdq dohcdlhnknfx: mZshnmZk Zmc hmsdqmZshnmZk gdZksg
Zfdmbhdr Zqd hmsdqdrsdc hm lnmhsnqhmf sgd rtquhuZk oqnaZahkhsx ne bZmbdq
oZshdmsr Zs sgd onotkZshnm kdudk —�kkdlZmh ds Zk0 19fl4(0 Sgd oqdedqqdc
ZooqnZbg enq onotkZshnm/aZrdc bZmbdq rtquhuZk ZmZkxrhr hr sgd ”qdkZshud
rtquhuZk; eqZldvnqj —Drsd́ud ds Zk0 fl889, Odqld ds Zk0 19fl1(0
Sgd qdkZshud rtquhuZk ZooqnZbg Zhlr Zs drshlZshmf sgd rtquhuZk —nq

gZyZqc( etmbshnm ZrrnbhZsdc sn bZmbdq: hm sgd Zardmbd ne qdkhZakd
hmenqlZshnm Zants sgd bZtrd ne cdZsg enq sgd vgnkd onotkZshnm —rhmbd
hmenqlZshnm Zants sgd bZtrd ne cdZsg hr sxohbZkkx tmqdkhZakd Zs sgd
onotkZshnm kdudk(0 Sgd lZhm hcdZ hr sn Zrrtld Zm Zcchshud cdbnlonrhshnm
ne sgd gZyZqc etmbshnm g%·( hmsn svn bnlonmdmsr: mZldkx sgd gZyZqc

0BDLRD Chuhrhnm) Jhmf @actkkYg Tmhudqrhsx ne Rbhdmbd Ymc Sdbgmnknfx- SgtvYk) RYtch @qYahY-
1CdoYqsldms ne RsYshrshbYk Rbhdmbd) Tmhudqrhsx Bnkkdfd Knmcnm- Knmcnm) TJ-
2CdoYqsldms ne Mnm,BnlltmhbYakd ChrdYrd Dohcdlhnknfx) Knmcnm Rbgnnk ne Gxfhdmd % SqnohbYk
Ldchbhmd- Knmcnm) TJ-
3 DrbtdkY cd DrsYc”—rshbY) TmhudqrhcYc MYbhnmYk cd BnknlahY- Ldcdkk”—m) BnknlahY-

Bnppdronmchmf Vtsgnp.
@mcq”d Uhbsnq Phadhqn @lYqYk- BDLRD Chuhrhnm) Jhmf @actkkYg Tmhudqrhsx ne Rbhdmbd Ymc Sdbgmnknfx-
SgtvYk) RYtch @qYahY-
DlYhk9 Ymcqd-qhadhqnYlYqYk;jYtrs-dct-rY
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3 IntqmYk Shskd TT�T(

ZrrnbhZsdc sn nsgdq bZtrdr ne cdZsg gN%·(: Zmc sgd gZyZqc ZrrnbhZsdc sn
bZmbdq gD%·(0 Sgd kZssdq hr sxohbZkkx qdedqqdc sn Zr sgd ”dwbdrr gZyZqc0; SgZs
hr:

g%s9v( ; gN%Zfd) s( ) gD%s9v(. s ≥ +. —fl(

vgdqd s hr sgd shld ldZrtqdc eqnl sgd cZsd ne chZfmnrhr: ”Zfd; hr
Zfd Zs chZfmnrhr ne bZmbdq: Zmc v ∈ Pn hr sgd udbsnq ne ZuZhkZakd
bnuZqhZsdr0 Rhmbd gN%Zfd) s( hr tmjmnvm hm oqZbshbd: hs hr trtZkkx
drshlZsdc trhmf sgd onotkZshnm gZyZqc gO%Zfd) s9 x(: vghbg hr nasZhmdc
eqnl sgd khed sZakdr aZrdc nm sgd bgZqZbsdqhrshbr x ∈ Pp ⊆ v0 Cdodmchmf
nm sgd bntmsqx: sgd ZuZhkZakd khed sZakdr lZx ad rsqZshıdc ax Zfd:
bZkdmcZq xdZq: rdw: cdoqhuZshnm kdudk: ds bdsdqZ0 RdudqZk dwbdrr gZyZqc
lncdkr gZud addm oqnonrdc trhmf ansg oZqZldsqhb Zmc mnmoZqZldsqhb
drshlZshnm ZooqnZbgdr —rdd Dkdssh ds Zk0 —1911( enq Z qdbdms qduhdv(0
Sgd lZhm ptZmshsx ne hmsdqdrs hm sgd qdkZshud rtquhuZk eqZldvnqj hr sgd
”mds rtquhuZk:; vghbg hr sgd rtquhuZk ZrrnbhZsdc sn sgd dwbdrr gZyZqc
KM%s9v( ; ˆpo

{
�
 s
+
gD%q9v(cq

}
0 Sgd mds rtquhuZk nmkx cdodmcr nm sgd

dwbdrr gZyZqc etmbshnm0 Sgtr: hs hr Z trdetk ptZmshsx enq bnloZqhmf sgd
odqenqlZmbd ne bZmbdq lZmZfdldms adsvddm cheedqdms onotkZshnmr rhmbd
hs hr mns Zeedbsdc ax cheedqdmbdr hm onotkZshnm lnqsZkhsx gZyZqcr0 Enq sgZs
qdZrnm: bnloZqhrnmr adsvddm cheedqdms bntmsqhdr: qdfhnmr: nq odqhncr ne
shld Zqd aZrdc nm sgd lZqfhmZk mds rtquhuZk

KM%s( ;
0

l

l∑

K60

KM%s9vK(.

vgdqd TvK{lK60 qdoqdrdmsr sgd bnuZqhZsdr ZrrnbhZsdc sn sgd —rta/(onotkZshnm
ne hmsdqdrs: rtbg sgZsl cdmnsdr sgd onotkZshnm rhyd0

Sgd tshkhyZshnm ne roZshZk hmenqlZshnm qdfZqchmf sgd qdrhcdmbd ne bZmbdq/
chZfmnrdc oZshdmsr lZx dmZakd sgd hcdmshıbZshnm ne qdfhnmZk hmdptZkhshdr
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4lYqYk) Ptahn) Pncqźftdy,Bnqs zdr) Ymc LnqYfY 4

hm bZmbdq rtquhuZk —Otakhb GdZksg DmfkZmc 1919, DwZqbgZjnt ds Zk0 19fl7,
PtZqdrlZ ds Zk0 1911(0 Etqsgdqlnqd: rtbg hmenqlZshnm lZx eZbhkhsZsd sgd
hcdmshıbZshnm ne ZqdZr vhsg knv bZmbdq rtquhuZk: vghbg bZm ad ad trdc sn
hmenql onkhbxlZjhmf Zhlhmf Zs hloqnuhmf bZmbdq rtquhuZk0 Hmcddc: bZmbdq
qdfhrsqx cZsZ lZx oqdrdms Z roZshZkkx cdodmcdms rsqtbstqd: Zr hmchuhctZkr
eqnl ZciZbdms mdhfganqgnncr Zqd khjdkx sn rgZqd dmuhqnmldmsZk Zmc rnbhn/
dbnmnlhbZk eZbsnqr —Kh Zmc QxZm 1991(0 Hm sgZs bZrd: sgd hmchuhctZkr#
knbZshnmr vntkc Zbs khjd Z oqnwx enq mnm/nardqudc qdfhnmZk bgZqZbsdqhrshbr
—Ygnt Zmc GZmrnm 19fl7(0

RoZshZk rtquhuZk lncdkhmf gZr qdbdhudc Z fqdZs cdZk ne Zssdmshnm hm sgd
nudqZkk rtquhuZk eqZldvnqj0 Sgd lZhm hcdZ hr trtZkkx sn hmbnqonqZsd Z
roZshZk sdql hmsn Z rtquhuZk qdfqdrrhnm lncdk —rdd Jkdhm ds Zk0 —19fl3(
enq Z annj/kdmfsg qduhdv nm bkZrrhbZk rtquhuZk lncdkr(0 Enq hmrsZmbd:
Kh Zmc QxZm —1991( oqnonrd Zcchmf Z roZshZk eqZhksx: lncdkdc Zr Z
ydqn/ldZm FZtrrhZm oqnbdrr —FO(: hmsn Z rdlhoZqZldsqhb OqnonqshnmZk
GZyZqc —OG( lncdk0 AZmdqidd ds Zk0 —1992a( ıs Z OG lncdk vhsg
roZshZkkx cdodmcdms qZmcnl deedbsr enq fdnrsZshrshbZk Zmc kZsshbd cZsZ0
BZqkhm Zmc AZmdqidd —1992( oqnonrd Z AZxdrhZm rdlhoZqZldsqhb rtquhuZk
lncdk enq roZshn/sdlonqZk bnqqdkZsdc cZsZ aZrdc nm hmbktchmf fdmdqZkhydc
ltkshuZqhZsd bnmchshnmZkkx Ztsnqdfqdrrhud —LB�Q( qdfhnm/rodbhıb eqZhkshdr
hmsn Z gZyZqc qdfqdrrhnm lncdk0 Kh ds Zk0 —19fl4( oqnonrd Z mnqlZk
sqZmrenqlZshnm lncdk ne sgd FdmdqZk GZyZqc —FG( lncdk —Bgdm Zmc
Idvdkk 199fl: Zkrn jmnvm Zr Dwsdmcdc GZyZqc —DG( lncdk(0 Sgd roZshZk
uZqhZahkhsx hr lncdkdc sgqntfg sgd bnuZqhZmbd lZsqhw ne sgd mnqlZk
sqZmrenqlZshnm0 Ygnt Zmc GZmrnm —19fl7( oqnonrd Z eqZldvnqj enq ısshmf
OG: OqnonqshnmZk Nccr —ON(: Zmc ZbbdkdqZsdc eZhktqd shld —�ES( lncdkr:
Zbbntmshmf enq cheedqdms sxodr ne bdmrnqhmf: hmbktchmf qZmcnl deedbsr vhsg
hmsqhmrhb bnmchshnmZkkx Ztsnqdfqdrrhud —HB�Q( oqhnqr0 AZrZj ds Zk0 —1911(
oqnonrd Z rdlhoqZldsqhb lncdk enq bktrsdqdc hmsdquZk/bdmrnqdc rtquhuZk
cZsZ0 Hm sgZs bZrd: sgd gZyZqc etmbshnm hr vqhssdm Zr Z oqnctbs ne sgd aZrdkhmd
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5 IntqmYk Shskd TT�T(

gZyZqc bnlonmdms Zmc Z mnm/oZqZldsqhb bnlonmdms lncdkdc Zr Z rnes
AZxdrhZm Zcchshud qdfqdrrhnm sqdd —rA�QS( sgZs hr trdc sn hmbnqonqZsd sgd
onrrhakd bktrsdqhmf deedbsr0 Qtahn Zmc CqhjuZmch —1911( bnmrhcdq sgd FG
rsqtbstqd vhsg qZmcnl deedbsr Zs sgd bktrsdq kdudk, gnvdudq: sgdx cn mns
Zbbntms enq sgd roZshZk rsqtbstqd Zmc khlhs sgdhq oqnonrZk sn lncdkhmf sgd
bktrsdqhmf bnlonmdmsr0

Hm bnmsqZrs: roZshZk rtquhuZk lncdkr hm sgd qdkZshud rtquhuZk eqZldvnqj
gZud qdbdhudc kdrr Zssdmshnm0 Enq hmrsZmbd: BgZquZs ds Zk0 —19fl5( oqnonrd
Z oZqZldsqhb eqZhksx lncdk enq sgd dwbdrr gZyZqc etmbshnm trhmf cheedqdms
sxodr ne rokhmdr nq oZqZldsqhb aZrdkhmd gZyZqcr0 Gnvdudq: sgd eqZhkshdr
Zqd Zrrtldc sn ad hmcdodmcdms: sgtr nmkx Zbbntmshmf enq bktrsdqhmf ats
mns enq sgd roZshZk cdodmcdmbd0 BqZla ds Zk0 —19fl5( oqnonrd Z AZxdrhZm
roZshZk eqZhksx ZooqnZbg aZrdc nm lncdkhmf sgd btltkZshud dwbdrr gZyZqc
trhmf rokhmdr: sgtr qdpthqhmf Z cheedqdms hmsdqoqdsZshnm enq sgd drshlZsdc
deedbsr0 Sgdhq oqnonrZk cndr mns hmbktcd shld/rbZkd deedbsr: Zmc sgd eqZhkshdr
Zqd lncdkdc trhmf Zm HB�Q mnqlZk chrsqhatshnm0 Sghr ldsgnc vZr kZsdq
Zookhdc hm BqZla ds Zk0 —19fl6(0 EhmZkkx: Dkdssh ds Zk0 —1911( oqnonrd Z
khmj/aZrdc Zcchshud dwbdrr gZyZqc lncdk sgZs Zkknvr enq sgd hmbktrhnm
ne mnm/khmdZq deedbsr: sdlonqZk/cdodmcdms deedbsr: Zmc roZshZk deedbsr uhZ
LZqjnu qZmcnl ıdkcr0 Hm Z rkhfgskx cheedqdms udhm: Xt Zmc ShvZqh —19fl1(
rstchdc btqd lhwstqd lncdkr hm sgd qdkZshud rtquhuZk eqZldvnqj0 Sgdx
Zcnosdc Z lhwstqd ne sgqdd ZbbdkdqZsdc eZhktqd shld lncdkr enq sgd dwbdrr
gZyZqc: vhsg roZshZk eqZhkshdr lncdkdc trhmf ltkshuZqhZsd bnmchshnmZkkx
Ztsnqdfqdrrhud —LB�Q( chrsqhatshnmr0

Hm sghr oZodq: vd hmsqnctbd Z fdmdqZk bkZrr ne oZqZldsqhb roZshZk eqZhksx
lncdkr enq rtquhuZk cZsZ tmcdq sgd qdkZshud rtquhuZk eqZldvnqj0 Sgd aZrhb
hcdZ bnmrhrsr ne Zcchmf roZshZk deedbsr: Zs svn kdudkr —shld Zmc gZyZqc(:
hmsn sgd FdmdqZk GZyZqc —FG( lncdk —DsdyZch/�lnkh Zmc BhZloh fl876,
Bgdm Zmc Idvdkk 199fl(: vghbg hr Z gZyZqc rsqtbstqd sgZs fdmdqZkhydr sgd
OG lncdk: sgd ZbbdkdqZsdc eZhktqd shld —�ES( lncdk —Atbjkdx Zmc IZldr
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4lYqYk) Ptahn) Pncqźftdy,Bnqs zdr) Ymc LnqYfY 6

fl868(: sgd ZbbdkdqZsdc gZyZqc —�G( lncdk —Bgdm Zmc VZmf 1999(: Zmc
nsgdqr: Zr vd vhkk cdrbqhad hm Rdbshnm 10

Sn cn rn: vd dwsdmc sgd dwhrshmf ZooqnZbgdr ax lncdkhmf sgd
cdodmcdmbd rsqtbstqd sgqntfg roZshZk rlnnsghmf ldsgncr: mZldkx
Hmsqhmrhb BnmchshnmZk �tsnqdfqdrrhud —HB�Q( Zmc AdrZf/Xnqj/Lnkkh%d
—AXL1( lncdk oqhnqr0 Hs Zkrn Zkknvr enq hmbnqonqZshmf ıwdc Zmc roZshZk
deedbsr Zs sgd shld/rbZkd Zmc Zs sgd gZyZqc rbZkd vhsgnts qdpthqhmf
mtldqhbZk hmsdfqZshnm0 Ax sZjhmf rtbg Zm ZooqnZbg: vd bZm dZrhkx bnlotsd
bqdchakd hmsdquZkr Zr Z ldZrtqd ne tmbdqsZhmsx: Zmc etqsgdq hmudrshfZsd nsgdq
ptZmshshdr ne hmsdqdrs0 Enq hmrsZmbd: rhlhkZq sn sgd chrbtrrhnm hm LnqZfZ
—19fl8(: vd bZm bnlotsd sgd pdiVsgud dwbddcZmbd oqnaZahkhshdr: vghbg
Zqd trdetk enq Zrrdrrhmf tmtrtZk dkduZshnm hm Zmx etmbshnm ne sgd khmdZq
oqdchbsnq sdqlr: rtbg Zr sgd dwbdrr gZyZqc: mds rtquhuZk: Zlnmf nsgdqr0
Sgd sdql ”qdkZshud; hr hlonqsZms: rhmbd vd Zqd dwsdmchmf sgd bnmbdos ne
dwbddcZmbd oqnaZahkhshdr sn sgd qdkZshud rtquhuZk eqZldvnqj0 Sghr ptZmshsx
Zkrn gdkor cdsdbshmf ghfg/qhrj ZqdZr aZrdc nm sgd ZmZkxrhr ne sgd roZshZk
qZmcnl deedbsr: Zr sgd onrrhakx mnm/nardqudc roZshZk gdsdqnfdmdhsx hr
bZostqdc ax rtbg bnlonmdmsr0 Sgd N —N Cdudknoldms Bnqd SdZl 1911(
Zmc RS�M —BZqodmsdq ds Zk0 19fl6( rbqhosr bnmsZhmhmf sgd hlokdldmsZshnm ne
sgd dwZlokdr oqdrdmsdc gdqd: Zr vdkk Zr ZcchshnmZk dwZlokdr trhmf qdZk cZsZ
Zqd ZuZhkZakd Zs gssor.::fhsgta0bnl:TupTlTpTk:pdkTshud-
rtpuhuTk0

Sgd qdlZhmcdq ne sghr oZodq hr nqfZmhydc Zr enkknvr0 Rdbshnm 1
hmsqnctbdr mnsZshnm Zmc oqdrdmsr sgd oqnonrdc lncdkhmf ZooqnZbg0Vd Zkrn
chrbtrr rnld oZqshbtkZq rta/lncdkr ne hmsdqdrs0 Vd hmsqnctbd svn roZshZk
rlnnsghmf ldsgncr sgZs Zbbntms enq mnm/nardqudc roZshZk bgZqZbsdqhrshbr
Zmc khrs Zkk hlokdldmsdc lncdkr0 Hm Rdbshnm 2: vd cdsZhk sgd hmedqdmbd
oqnbdctqd Zmc oqdrdms Z aqhde chrbtrrhnm nm sgd oqhnq chrsqhatshnmr
rodbhıbZshnm enq ntq bkZrr ne lncdkr0 Hm Rdbshnm 3: vd oqnuhcd Z
rhltkZshnm rstcx sgZs hkktrsqZsd sgd odqenqlZmbd ne ntq lncdk tmcdq
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7 IntqmYk Shskd TT�T(

cheedqdms rbdmZqhnr: Zmc oqdrdms fthcdkhmdr Zants sgd hmsdqokZx ne rZlokd
rhyd: bdmrnqhmf: Zmc lncdk lhrrodbhıbZshnm0 Rdbshnm 4 oqdrdmsr Z bZrd
rstcx sgZs ZmZkxydr sgd uZqhZshnm ne bnknm bZmbdq rtquhuZk enq cheedqdms
fdnfqZoghb qdfhnmr hm DmfkZmc0 EhmZkkx: hm Rdbshnm 5: vd oqdrdms Z fdmdqZk
chrbtrrhnm: Zmc bnlldms nm sgd khlhsZshnmr Zmc onrrhakd dwsdmrhnmr ne ntq
vnqj0

1 RoVshVi lncdir

Hm sghr rdbshnm: vd hmsqnctbd sgd oqnonrdc fdmdqZk lncdk rsqtbstqd: Zmc
chrbtrr sgd oZqshbtkZq lncdkr sgZs bZm ad cdqhudc eqnl hs0 �krn: vd chrbtrr
cheedqdms roZshZk rlnnsghmf ldsgncr sgZs bZm ad trdc vhsg ntq ZooqnZbg
Zmc khrs Zkk onrrhakd lncdkhmf rbdmZqhnr0

1-. Dvbdrr gYyYqc lncdk

Kds tr ıqrs hmsqnctbd rnld mnsZshnm0 Kds nKi ∈ P) ad Z rZlokd ne shldr/
sn/dudms: vgdqd h ; 0. . . . . q hmchbZsdr sgd qdfhnm Zmc i ; 0. . . . . mK cdmnsdr
sgd hmchuhctZkr0 �krn: kds aKi ∈ P) ad sgd qhfgs/bdmrnqhmf shldr: Zmc sKi ;
lgmTnKi . aKi{ ad sgd nardqudc rtquhuZk shldr0 Kds δKi ; �%nKi , aKi( ad
sgd uhsZk rsZstr hmchbZsnqr —sgZs hr: δKi ; 0: he cdZc: Zmc δKi ; +: he qhfgs/
bdmrnqdc nq Zkhud(: Zmc m ;

q
K60 mK ad sgd snsZk rZlokd rhyd Zbqnrr sgd q

qdfhnmr0 Kds vKi ∈ Pn ad sgd udbsnq ne ZuZhkZakd bnuZqhZsdr0 RhlhkZq sn sgd
lhwdc deedbsr rtquhuZk qdfqdrrhnm lncdk —enq nudqZkk rtquhuZk( oqnonrdc hm
Qtahn Zmc CqhjuZmch —1911(: vd bnmrhcdq sgd dwbdrr gZyZqc lncdk

gD%s9vKi } θ.�.β.γ. xtK. tK( ; g+%s ˆpoTxv>
Ki�) xtK{ } θ( ˆpoTQ>Kiγ ) v>

Kiβ ) tK{.
—1(

vgdqd g+%· } θ( hr sgd aZrdkhmd dwbdrr gZyZqc etmbshnm: cdımdc sgqntfg
Z fidwhakd oZqZldsqhb chrsqhatshnm: θ qdoqdrdmsr sgd bnqqdronmchmf
chrsqhatshnm oZqZldsdqr: vKi okZx sgd qnkd ne gZyZqc/kdudk deedbsr: xvKi ⊆ vKi

qdoqdrdms sgd shld/kdudk deedbsr: vgdqd xvKi ∈ P=n: Zmc � ; %�0. . . . . �=n(
>
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4lYqYk) Ptahn) Pncqźftdy,Bnqs zdr) Ymc LnqYfY 8

Zmc β ; %β0. . . . . βn(
> Zqd sgd qdfqdrrhnm bndeıbhdmsr ZrrnbhZsdc sn xvKi

Zmc vKi : qdrodbshudkx0 �cchshnmZkkx: QKi ; %QKi0
>. . . . . QKij

>(> ∈ Pp Zmc
γ ; %γ0. . . . . γp(

>: vgdqd p ;
j

k60 pk: rtbg sgZs pk hr sgd chldmrhnm ne
QKik: Zmc QKik hr sgd rokhmd dwoZmrhnm ne Z —bnmshmtntr( bnuZqhZsd vKik0 KZrskx:
vd Zrrtld sgZs xt Zmc t Zqd hmcdodmcdms: vhsg xt ; %xt0. . . . . xtq(

> ∼ x> Zmc
t ; %t0. . . . . tq(

> ∼ >: rtbg sgZs x> Zmc > Zqd ltkshuZqhZsd chrsqhatshnmr
sgZs Zbbntms sgd roZshZk cdodmcdmbd Zlnmf qdfhnmr0 Sgd roZshZk lncdkr
trdc sn cdımd x> Zmc > vhkk ad hmsqnctbdc hm Rdbshnm 1010 Sgtr: ntq
oqnonrZk bZm ad rddm Zr Zm dwsdmrhnm ne sgd LDFG lncdk oqnonrdc hm
Qtahn Zmc CqhjuZmch —1911( sn sgd qdkZshud rtquhuZk eqZldvnqj: ats Zkrn
vhsg sgd hmbnqonqZshnm ne roZshZk deedbsr0

Vd vhkk cdmnsd Lncdk —1( Zr sgd QR/RFG —QdkZshud RtquhuZk RoZshZk
FdmdqZk GZyZqc( lncdk: Zmc vd vhkk Zkrn bnmrhcdq dhfgs oZqshbtkZq rta/
lncdkr sgZs lhfgs ad trdetk enq qdrdZqbgdqr Zmc oqZbshshnmdqr vgdm ısshmf
sghr bkZrr ne lncdkr0 Sgdrd ZksdqmZshud lncdkhmf ZooqnZbgdr Zqd cdrbqhadc
hm SZakd 2 —�oodmchw �(0

Kds ξ ; %θ>.�>.β>.γ>(>: sgdm sgd btltkZshud gZyZqc etmbshnm G%· }
vKi . ξ. xtK. tK( ZrrnbhZsdc vhsg Lncdk —fl( bZm ad vqhssdm hm sgd enkknvhmf
lZmmdq

G%s9vKi } ξ. xtK. tK( ;
∫ s

+

g%ζ9vKi } ξ. xtK. tK(cζ

; GO%ZfdKi ) s9 xKi(�GO%ZfdKi 9 xKi( )GD%s9vKi } ξ. xtK. tK(.

vgdqd GO%·9 xKi( hr sgd btltkZshud onotkZshnm gZyZqc: Zmc GD%·9vKi }
ξ. xtK. tK( hr sgd btltkZshud dwbdrr gZyZqc etmbshnm0 Lnqdnudq: sgd
btltkZshud dwbdrr gZyZqc etmbshnm bZm ad vqhssdm hm bknrdc/enql Zr

GD%s9 uKi } ξ. xtK. tK( ;
∫ s

+

gD%ζ9 uKi } ξ. xtK. tK(cζ

; G+%s ˆpoTxv>
Ki�) xtK{ } θ( ˆpoTv>

Kiβ � xv>
Ki�) tK � xtK{.
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0/ IntqmYk Shskd TT�T(

vgdqd G+%· } θ( hr sgd btltkZshud aZrdkhmd dwbdrr gZyZqc0
Vd bZm mnv ZcZos sgd bnmbdos ne hmchuhctZk mds rtquhuZk aZrdc nm sgd

oqnonrdc roZshZk dwbdrr gZyZqc lncdk0 Sgd mds rtquhuZk: enq Z rodbhıb
bnuZqhZsd Zmc bnmchshnmZk nm lncdk oZqZldsdqr: Zmc qZmcnl deedbsr: bZm
ad cdımdc Zr

KM%s9 uKi } ξ. xtK. tK( ; ˆpoT�GD%s9 uKi } ξ. xtK. tK({. —2(

Bnmrdptdmskx: sgd qdfhnm/rodbhıb mds rtquhuZk ZrrnbhZsdc sn sgd h/sg qdfhnm
hr cdımdc Zr enkknvr

KM,K%s } ξ( ;
0

mK

mi∑

i60

∫

P1
KM%s9 uKi } ξ. xtK. tK(c x>%tK(c>%tK(. —3(

Kds tr mnv chrbtrr rnld rodbhıb bgnhbdr enq lncdkhmf sgd oZqZldsqhb
aZrdkhmd gZyZqc etmbshnm g+%· } θ(0 Rhmbd sgd Vdhatkk aZrdkhmd gZyZqc hr
sgd nmkx bgnhbd sgZs kdZcr sn Z mnm/hcdmshıZakd lncdk —Bgdm Zmc Idvdkk
199fl(: vd vhkk Zcnos chrsqhatshnmr sgZs cn mns adknmf sn sgd Vdhatkk
eZlhkx0 Vd vhkk enbtr nm 1/oZqZldsdq Zmc 2/oZqZldsdq chrsqhatshnm sgZs bZm
Zbbntms enq Z uZqhdsx ne rgZodr0 Sgdrd hmbktcd sgd Knf/mnqlZk —KM(: Knf/
knfhrshb —KK(: Onvdq FdmdqZkhydc Vdhatkk —OFV(: FZllZ —F�L(: Zmc
FdmdqZkhydc FZllZ —FF( chrsqhatshnmr0 Hm Vda �oodmchw fl —Rtoonqshmf
HmenqlZshnm(: vd rodbhex Zkk onrrhakd chrsqhatshnmr enq rtbg Z aZrdkhmd
bnlonmdms0
KZrskx: mnshbd sgZs: ax rdsshmf gO%ZfdKi ) s9 xKi( ; +: enq Zkk hmchuhctZkr

hm Zkk qdfhnmr: vd rghes sn sgd nudqZkk rtquhuZk eqZldvnqj0 Sgdqdenqd: sgd
QR/RFG lncdk fdmdqZkhydr rdudqZk vdkk/jmnvm lncdkhmf ZooqnZbgdr hm
cheedqdms chqdbshnmr Zmc tmcdq cheedqdms eqZldvnqjr0

1-1 RoYshYk deedbsr

Vd Zhl Zs hmbnqonqZshmf roZshZk deedbsr hm sgd dwbdrr gZyZqc Lncdk —1(
ax hmbnqonqZshmf sgd mdhfganqgnnc rsqtbstqd hmsn sgd chrsqhatshnm ne sgd
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4lYqYk) Ptahn) Pncqźftdy,Bnqs zdr) Ymc LnqYfY 00

qZmcnl deedbsr xt ; %xt0. . . . . xtq(
> Zmc t ; %t0. . . . . tq(

>0 Sn sghr dmc:
vd vhkk cdımd sgdl aZrdc nm svn ZooqnZbgdr. sgd Hmsqhmrhb BnmchshnmZk
�tsnqdfqdrrhud —HB�Q( Zmc AdrZf/Xnqj/Lnkkh%d —AXL1( lncdkr0 Sn
enqltkZsd sgdrd lncdkr: vd mddc sn hmsqnctbd sgd bnmbdos ne ZciZbdmbx
lZsqhw0 Aqhdfix: fhudm svn qdfhnmr j Zmc k: vd vhkk rZx sgZs j Zmc k

Zqd mdhfganqr —vqhssdm j ∼ k: vhsg j 6; k( he sgnrd qdfhnmr rgZqd Zmx
antmcZqx0 Mnshbd sgZs he j ∼ k: sgdm k ∼ j0 Gnvdudq: Z qdfhnm vhkk mns ad
hsr nvm mdhfganq0 AZrdc nm sghr ”mdhfganq nodqZsnq; —∼(: vd bZm cdımd Zm
ZciZbdmbx lZsqhw 0: rtbg sgZs Sjk ; 0: he j ∼ k: Zmc Sjk ; +: nsgdqvhrd0
Sgd chZfnmZk ne 0 hr cdımdc Zr ydqn: sgZs hr chZf%0( ; �0 �r Z qdlZqj:
Eqdmh/RsdqqZmshmn ds Zk0 —19fl7( oqdrdms fthcdkhmdr nm gnv sn ZcZos sgdrd
lncdkr he sgd bnqqdronmchmf roZshZk fqZog hr chrbnmmdbsdc0 �cchshnmZkkx:
Lnqqhr ds Zk0 —19fl8( —Rdbshnm 204( bnlldms nm gnv sn hlokdldms sgdrd
dwsdmrhnmr trhmf RS�M0

1-1-. Emsqhmrhb BnmchshnmYk 4tsnqdfqdrrhud �EB4P( lncdk Enq sgd
Hmsqhmrhb BnmchshnmZk �tsnqdfqdrrhud —HB�Q( lncdk: sgd bnmchshnmZk
chrsqhatshnm ne tj fhudm Zkk nsgdq qZmcnl deedbsr tk: rtbg sgZs k 6; j —vqhssdm
t�j(: hr

π%tj } t�j( ; MnqlZk






r∈�j

tr

λj
.
0

λjτt



 .

vgdqd �j Zmc λj bnqqdronmc sn sgd mdhfganqr Zmc sgd mtladq ne mdhfganqr
ne qdfhnm j: qdrodbshudkx: Zmc τt hr sgd oqdbhrhnm sdql0 AdrZf —fl863( oqnudc
sgZs sgd bnqqdronmchmf inhms rodbhıbZshnm ne t enkknvr Z ltkshuZqhZsd
mnqlZk chrsqhatshnm vhsg ldZm � Zmc oqdbhrhnm lZsqhw M ; τt%A�0(:
vgdqd A hr Z —q · q( chZfnmZk lZsqhw vhsg cjj bnmsZhmhmf sgd mtladq ne
mdhfganqr ne j: Zmc cjk ; +: ∀j 6; k0 Lnqdnudq: Zr rgnvm hm AdrZf ds Zk0
—fl88fl: fl884(: sgd inhms chrsqhatshnm ne t Zr rodbhıdc Zanud bZm ad etqsgdq
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01 IntqmYk Shskd TT�T(

rhlokhıdc sn sgd enkknvhmf oZhqvhrd cheedqdmbd

π%t( ∝ τ
p��
1

t ˆpo



�τt
1

∑

j∼k

%tj � tk(
1



. —4(

Gnvdudq: eqnl DptZshnm —4(: nmd bZm mnshbd sgZs sgd inhms chrsqhatshnm
ne t hr mnm/hcdmshıZakd —Zcchmf Zmx bnmrsZms sn Zkk dkdldmsr ne t cndr
mns bgZmfd sgd inhms chrsqhatshnm(0 Sn nudqbnld sghr hrrtd: hs rteıbdr sn
hlonrd sgd bnmrsqZhms

q
j60 tj ; +0 Eqnl Z oqZbshbZk onhms ne uhdv: Zmc

tmcdq sgd AZxdrhZm eqZldvnqj: sgd ZooqnwhlZsd bnmchshnm
q

j60 tj ≈ + hr
hlokdldmsdc hmrsdZc: trhmf Z ”rnes rtl/sn/ydqn bnmrsqZhms;0 SgZs hr: vgdm
hlokdldmshmf sgd lncdk: vd Zrrhfm Z ydqn/ldZm oqhnq chrsqhatshnm sn sgd
ldZm ne t vhsg udqx rlZkk uZqhZmbd0 Rtbg Zm ZooqnZbg hr qdbnlldmcdc
ax Lnqqhr ds Zk0 —19fl8(: Zr sgd RS�M#r GZlhksnmhZm Lnmsd BZqkn rZlokdq
qtmr eZrsdq tmcdq sghr rdsshmf0 EhmZkkx: sgd rZld lncdkhmf oqnbdctqd vhkk
ad Zcnosdc enq xt0

1-1-1 AdrYf,Xnqj,Lnkkh zd �AXL1( lncdk �ksdqmZshudkx: tmrsqtbstqdc —nq
mnm/roZshZk( qZmcnl deedbsr bntkc ad Zccdc: Zknmf vhsg sgd rsqtbstqdc
HB�Q bnlonmdmsr: sn sgd dwbdrr gZyZqc Lncdk —1(0 Sghr ZooqnZbg
hr jmnvm Zr Z AdrZf/Xnqj/Lnkkh%d —AXL(/sxod lncdk —AdrZf ds Zk0
fl88fl(0 Gnvdudq: Zr bnlldmsdc hm LZglnnc ds Zk0 —1911(: rtbg Z
oZqZldsdqhyZshnm lhfgs oqdrdms rnld rgnqsbnlhmfr0 Enq hmrsZmbd: Z lncdk
dwoqdrrdc aZrdc nm rtbg Z bnmunktshnm ne sgd rsqtbstqdc Zmc tmrsqtbstqdc
qZmcnl deedbsr lZx eZhk sn ıs: Zr nmd ne sgd svn bnlonmdmsr bZm Zbbntms
enq Zklnrs Zkk nardqudc uZqhZmbd —Lnqqhr ds Zk0 19fl8(0 �krn: hs lhfgs ad
cheıbtks sn rds qdZrnmZakd oqhnqr enq sgd bnqqdronmchmf rbZkd oZqZldsdqr
—AZmdqidd ds Zk0 1992Z(0 �hlhmf sn Zunhc sgdrd hrrtdr: hmrsdZc: sgd AXL1
lncdk hr nesdm trdc —Qhdakdq ds Zk0 19fl5(0

Sn enqltkZsd sgd AXL1 lncdk: sgd tmrsqtbstqdc Zmc rsqtbstqdc qZmcnl
deedbsr —u ; %u0. . . . . uq(

> Zmc Q ; %r0. . . . . rq(
>: qdrodbshudkx(: bZm ad
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4lYqYk) Ptahn) Pncqźftdy,Bnqs zdr) Ymc LnqYfY 02

vqhssdm Zr

t ; u ) Q ; σ%
√
0� ρu, )

|
ρQ,(.

vgdqd σ hr sgd nudqZkk rsZmcZqc cduhZshnm: ρ ∈ =+. 0[ cdsdqlhmdr sgd
oqnonqshnm ne sgd uZqhZmbd sgZs bnldr eqnl sgd rsqtbstqdc qZmcnl deedbsr:
u, ∼ MnqlZk%�. �q(: rtbg sgZs �q hr Zm %q · q( hcdmshsx lZsqhw: Zmc Q, hr
sgd rbZkdc HB�Q lncdk —Rzqaxd Zmc Qtd 19fl6(: rtbg sgZs UZq%rK( ≈ 0: ∀h0
�r adenqd: rhlhkZq qdZrnmhmf hr Zookhdc sn cdımd xt hm sdqlr xu Zmc xQ0

1-1-2 EEC lncdk Nmd kZrs ZksdqmZshud vntkc ad cdımhmf xt Zmc S otqdkx
aZrdc nm Zm ”hmcdodmcdms Zmc hcdmshbZkkx chrsqhatsdc; —h0h0c0( lncdk, sgZs
hr: S ∼ MnqlZk%�. σ1t�q( Zmc xS ∼ MnqlZk%�. σ1=t�q(0 Sghr vntkc ad sgd
rZld hmbktchmf Z bktrsdqhmf deedbs odq qdfhnm0 Tmcdq sgd nudqZkk rtquhuZk
eqZldvnqj: sghr hcdZ gZr addm dwoknqdc ax Qtahn Zmc CqhjuZmch —1911(
trhmf khjdkhgnnc hmedqdmbd: Zmc vd vhkk Zkrn hlokdldms rtbg Z lncdk
hm Z AZxdrhZm rdsshmf0 �kk hlokdldmsdc lncdkr enq sgd onrrhakd aZrdkhmd
gZyZqc chrsqhatshnmr: roZshZk qZmcnl deedbsr: Zmc nudqZkk lncdk rsqtbstqd
Zqd cdsZhkdc hm SZakd 3 hm �oodmchw A0

1-1-3 Mnhms cYsY lncdk �ksgntfg ntq enbtr hr nm dloknxhmf ZqdZk
cZsZ sn lncdk roZshZk cdodmcdmbd: nmd lhfgs Zkrn ad hmsdqdrsdc hm
trhmf kZshstcd/knmfhstcd bnnqchmZsdr —he ZuZhkZakd( sn cdsdqlhmd Z oZshdms#r
knbZshnm0 Hm rtbg bZrdr: sgd roZshZk rsqtbstqd lZx ad Zbbntmsdc enq
ax Z lncdk enq ongms cZsZ0 Enq hmrsZmbd: ”odmZkhydc rokhmd qdfqdrrhnm;
—EZgqldhq ds Zk0 19fl2( hr Z onotkZq ldsgnc enq roZshZk rlnnsghmf0
�ksdqmZshudkx: Chffkd Zmc Qhadhqn —1996( oqnonrdc Z fdnrsZshrshbZk
eqZldvnqj sn lncdk sgd roZshZk bnqqdkZshnm rsqtbstqd hm sgd onhms cZsZ
vghkd dmZakhmf qhfnqntr rsZshrshbZk hmedqdmbd0 Enq sgd kZssdq: ZcchshnmZk
Zrrtloshnmr Zants sgd rZlokhmf rbgdld bZm ad lZcd: d0f0: ”oqdedqdmshZk
rZlokhmf; —Chffkd ds Zk0 19fl9(–vhsg Z mnm/rsZshnmZqx dwsdmrhnm oqnonrdc
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03 IntqmYk Shskd TT�T(

ax �lZqZk ds Zk0 —1912(0 Sgqntfgnts sghr oZodq: vd vhkk dloknx sgd
ldsgncr cdrbqhadc hm Rdbshnmr 1010fl-101020

2 Hmedpdmbd

Hm sghr rdbshnm: vd hmsqnctbd sgd hmedqdmbd oqnbdctqd trdc enq ısshmf
Lncdk —fl( vhsg dwbdrr gZyZqc fhudm ax Lncdk —1(0 �krn: vd oqdrdms rnld
fthcdkhmdr enq rdsshmf sgd oqhnq chrsqhatshnmr: Zmc cdımd Z lncdk rdkdbshnm
ldZrtqd0

2-. Jhjdkhgnnc etmbshnm

Kds D ; T%sKi . δKi .vKi . xKi(9 h ; 0. . . . . q. Zmc i ; 0. . . . . mK{ ad sgd
nardqudc cZsZ0 Hm sgZs bZrd: sgd khjdkhgnnc etmbshnm enq sgd udbsnq ne
tmjmnvm oZqZldsdqr bZm ad vqhssdm Zr oqnonqshnmZk sn

q∏

K60

mi∏

i60

�
gO%ZfdKi ) sKi 9 xKi( ) gD%sKi 9vKi } ξ. xtK. tK(

δii · —5(

ˆpoT�GD%sKi 9 uKi } ξ. xtK. tK({.

vgdqd gO%ZfdKi ) sKi 9 xKi( hr nasZhmdc eqnl sgd khed sZakdr0 Eqnl DptZshnm
—5(: mnshbd sgZs sgd nmkx sdql hm sgd khjdkhgnnc etmbshnm sgZs chrshmfthrgdr
Zm nudqZkk rtquhuZk lncdk eqnl Z qdkZshud rtquhuZk lncdk hr gO%ZfdKi )
sKi 9 xKi(: sgdqdenqd: ax rdsshmf hs sn ydqn: vd bntkc Zkrn qdsqhdud sgd nudqZkk
rtquhuZk eqZldvnqj0

Mdudqsgdkdrr: Zr oqnudc ax Bgdm Zmc Idvdkk —199fl(: sgd FdmdqZk GZyZqc
lncdk —Zmc sgtr: sgd QR/RGF lncdk: Zr hs dwsdmcr sgd FG ZooqnZbg( hr
mnm/hcdmshıZakd he sgd aZrdkhmd gZyZqc hm gD%sKi 9vKi } ξ. xtK. tK( hr Vdhatkk0
Gnvdudq: sghr rbdmZqhn hr mns ne bnmbdqm rhmbd: he sgd sqtd lncdk hr Vdhatkk:
hs ldZmr sgZs Z rhlokdq lncdk vntkc ıs sgd cZsZ vdkk–rdd Qtahn ds Zk0
—19fl8( enq etqsgdq cdsZhkr0 Etqsgdqlnqd: ntq bZoZahkhsx sn rhltksZmdntrkx
qdbnudq sgd svn roZshZk rsqtbstqdr hm DptZshnm —5( hr mnsdvnqsgx0 �r aqhdfix
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4lYqYk) Ptahn) Pncqźftdy,Bnqs zdr) Ymc LnqYfY 04

cdlnmrsqZsdc hm Rdbshnmr 302 Zmc 4: vd bZm drshlZsd σt ; 0<
|
τt —Zmc

σ=t ; 0<
|
τ=t( enq Zkk oqnonrdc lncdkr0 Sn cn rn: hm oqZbshbd: vd ltrs gZud

Z bdqsZhm mtladq ne tmadmrnpdc nardquZshnmr odq bktrsdq —hm Zcchshnm sn
Zunhchmf sgd Vdhatkk chrsqhatshnm vgdm cdımhmf sgd aZrdkhmd gZyZqc(0 Hm
sghr bZrd: sgdqd hr Zm hmsdqokZx adsvddm sgd mtladq ne hmchuhctZkr hm dZbg
qdfhnm Zmc sgd bdmrnqhmf qZsd hm sgdrd ZqdZr0

Sgd mdws rdbshnm oqdrdmsr ntq oqhnq dkhbhsZshnm rsqZsdfx0 Hmedqdmbd hr
odqenqldc ax rZlokhmf eqnl sgd bnqqdronmchmf onrsdqhnq chrsqhatshnmr
aZrdc nm sgd NRsTm#r hlokdldmsZshnm —RS�M Cdudknoldms SdZl 191fl(
ne sgd GZlhksnmhZm Lnmsd BZqkn Zkfnqhsgl —AdsZmbntqs Zmc FhqnkZlh
19fl4(0

2-1 Mqhnq chrsqhatshnmr

�ksgntfg vd Zbjmnvkdcfd sgZs nsgdq bgnhbdr bZm ad lZcd: hm sghr
rdbshnm: vd qdbnlldmc rnld vdZjkx hmenqlZshud oqhnqr enq sgd lncdk
oZqZldsdqr0 Enq sgd khmdZq ıwdc deedbsr: vd rds �=n ∼ MnqlZk%+. σ1�2k

(:
∀xo: Zmc βn ∼ MnqlZk%+. σ1βk(: rtbg sgZs σ

1
�2k
Zmc σ1βk Zqd kZqfd dmntfg

sn qdfidbs sgd uZftd oqhnq hmenqlZshnm0 Nm sgd nsgdq gZmc: enq sgd mnm/
khmdZq ıwdc deedbsr: vd Zcnosdc Z mnudk bgnhbd ne f/oqhnqr —Ydkkmdq
fl875( sgZs Zbbntms enq bdmrnqhmf, sgZs hr: kdsshmf Mj ad sgd cdrhfm lZsqhw
ZrrnbhZsdc vhsg sgd rokhmd aZrhr dwoZmrhnm ne sgd j/sg bnuZqhZsd vj: Zmc
cdımhmf Dj ; f�%M>

j Mj(�0: vd rds γj ∼ LUM%�. σ1��Ij(: vgdqd f� ;
%m� %+.4· %m� mnar(((<p: mnar bnqqdronmcr sn sgd mtladq ne tmbdmrnqdc
nardquZshnmr: Zmc σ1�� ∼ GZke/BZtbgx%+. τσ� (: rtbg sgZs τσ� / +0 Hm sgZs
bZrd: mnshbd sgZs f� Zbbntmsr: sn rnld dwsdms: enq sgd deedbshud mtladq ne
nardquZshnmr–Zr sgd qdrbZkdc mtladq ne bdmrnqdc oZshdmsr hr rtasqZbsdc
eqnl sgd snsZk mtladq ne bnkkdbsdc cZsZ onhmsr0

Hm ntq rdsshmf: sgd f/oqhnqr bZm ad rddm Zr Z sxod ne rgqhmjZfd oqhnq:
vgdqd sgd hmctbdc rgqhmjZfd hr lhkc Zr vd nmkx hmbktcd Z edv uZqhZakdr
hm sgd lncdkr0 �ksdqmZshud oqhnq rodbhıbZshnmr bntkc gZud addm dloknxdc
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05 IntqmYk Shskd TT�T(

sn hmctbd ghfgdq kdudkr ne rgqhmjZfd hm okZbd ne sgd rdkdbsdc f/oqhnqr0
Gnvdudq: hm sgd bnmsdws ne ntq oqnakdl: vd cn mns Zhl sn hmctbd ghfgdq
kdudkr ne rgqhmjZfd rhmbd sgdqd Zqd nmkx Z edv uZqhZakdr ZuZhkZakd Zs sgd
onotkZshnm kdudk: Zmc Zkk ne sgdrd uZqhZakdr Zqd sxohbZkkx qdkduZms enq bZmbdq
rtquhuZk0 �r Zm ZksdqmZshud: hm sgd AZxdrhZm rlnnsghmf khsdqZstqd: hs hr Zkrn
bnllnm sn Zrrhfm oqhnqr sn sgd rokhmd bndeıbhdmsr sgZs dmenqbd rlnnsgmdrr
adsvddm ZciZbdms rokhmd bndeıbhdmsr —rhlhkZqkx sn vgZs sgd HB�Q lncdk
cndr hm sgd roZshZk rdsshmf(0 Sgdrd oqhnqr sxohbZkkx sZjd sgd enql ne qZmcnl
vZkjr nq hmsqhmrhb FZtrrhZm LZqjnu qZmcnl ıdkcr —EZgqldhq ds Zk0 19fl2,
Qtd Zmc Gdkc 1994(0

QdfZqchmf sgd roZshZk rlnnsghmf chrsqhatshnmr: enq sgd HB�Q lncdk:
vd rds τt ∼ FZllZ%θτr . θτr( —rZld enq τ=t(: rtbg sgZs θτr / + hr Z rlZkk
mtladq0 �ksgntfg sgd FZllZ chrsqhatshnm vhsg rtbg rbZkd Zmc rgZod
oZqZldsdqr hr bnllnmkx entmc hm sgd khsdqZstqd–lZhmkx ctd sn Sgd ATFR
—AZxdrhZm hmedqdmbd Trhmf Fhaar RZlokhmf( oqnidbs hlokdldmsZshnm
—Ktmm ds Zk0 1998(: vd ZfZhm dlogZrhyd sgZs hs hr onrrhakd sn trd
nsgdq sxodr ne oqhnqr0 Enq hmrsZmbd: FdklZm —1995( rtffdrsr sgd trZfd
ne Z chrsqhatshnm eqnl sgd gZke/s eZlhkx enq sgd uZqhZmbd oZqZldsdq hm
ghdqZqbghbZk lncdkr0 �ksdqmZshudkx: sgd odmZkhydc bnlokdwhsx —OB( oqhnqr
—Rhlornm ds Zk0 19fl6( bntkc Zkrn ad dwoknqdc hm ntq rdsshmf0 Hm Rdbshnm
5: vd aqhdfix chrbtrr onrrhakd dwsdmrhnmr ne ntq vnqj bnmbdqmhmf oqhnq
dkhbhsZshnm0 Enq sgd AXL1 lncdk: vd rds σ ∼ GZke/MnqlZk%+. 0( Zmc ρ ∼
AdsZ%+.4. +.4( —ansg vgdm cdımhmf t Zmc xt(: rtbg sgZs sgd kZssdq hr aZrdc
nm sgd qdbnlldmcZshnmr fhudm ax Lnqqhr ds Zk0 —19fl8(0 EhmZkkx: enq dZbg
ne sgd aZrdkhmd gZyZqc chrsqhatshnmr khrsdc hm Rdbshnm 10fl: Zmc aZrdc nm sgd
oZqZldsdqhyZshnm fhudm hm Vda �oodmchw fl —Rtoonqshmf HmenqlZshnm(: vd
rds sgd oqhnqr Zr enkknvr

fl0 Knf/mnqlZk. µ ∼ MnqlZk%+. σ1µ(: vgdqd σ1µ hr Z kZqfd mtladq: Zmc
σ ∼ GZke/BZtbgx%+. τσ(: vhsg σ1µ. τσ / + —Qtahn Zmc Rsddk 19fl7(0
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4lYqYk) Ptahn) Pncqźftdy,Bnqs zdr) Ymc LnqYfY 06

10 Knf/knfhrshb. Zr enq sgd KM lncdk: µ ∼ MnqlZk%+. σ1µ(: vgdqd σ
1
µ hr Z

kZqfd mtladq: Zmc σ ∼ GZke/BZtbgx%+. τσ(: vhsg σ1µ. τσ / +0
20 Onvdq FdmdqZkhydc Vdhatkk. η ∼ GZke/BZtbgx%+. τη(: µ ∼
GZke/BZtbgx%+. τµ(: Zmc κ ∼ FZllZ—+.54: 0.72(: vhsg rbZkd
oZqZldsdqr τη. τµ / +0 Sgd oqhnq rodbhıbZshnm enq κ gZr addm oqnudm
sn ad vdZjkx hmenqlZshud —Cdssd ds Zk0 19fl7, �kuZqdr Zmc Qtahn
191fl(0

30 FZllZ. η ∼ GZke/BZtbgx%+. τη( Zmc µ ∼ GZke/BZtbgx%+. τµ(: vhsg
rbZkd oZqZldsdqr τη. τµ / +0

40 FdmdqZkhydc FZllZ. Zr enq sgd OFV lncdk: η ∼
GZke/BZtbgx%+. τη(: µ ∼ GZke/BZtbgx%+. τµ(: Zmc κ ∼ FZllZ—+.54:
0.72(: vhsg rbZkd oZqZldsdqr τη. τµ / +0

2-2 Lncdk rdkdbshnm

Sn bnloZqd sgd ıssdc lncdkr: vd vhkk trd Z kdZud/nmd/nts bqnrr
uZkhcZshnm —KNN BU( oqnbdctqd, sgZs hr: vd vhkk trd sgd khjdkhgnnc
duZktZsdc Zs sgd oZqZldsdqr# onrsdqhnq rZlokdr Zr Z fnncmdrr/ne/ıs
ldZrtqd0 Hm oZqshbtkZq: vd vhkk trd sgd OZqdsn/rlnnsgdc hlonqsZmbd
rZlokhmf —ORHR( hlokdldmsZshnm —UdgsZqh ds Zk0 19fl6( Zmc bnlotsd sgd
bnqqdronmchmf ptZmshshdr trhmf sgd knn oZbjZfd —UdgsZqh ds Zk0 1911(0
Tmcdq sgd AZxdrhZm eqZldvnqj: sgd KNN drshlZsd ne nts/ne/rZlokd
oqdchbshud ıs vhkk ad bnlotsdc Zr

dkocKNN ;
q∑

K60

mi∑

i60

ine =π%sKi } s�Ki([ .

vgdqd π%sKi } s�Ki( hr sgd KNN oqdchbshud cdmrhsx fhudm s�Ki : rtbg sgZs s�Ki
bnqqdronmcr sn sgd udbsnq ne Zkk nardqudc shld onhmsr: dwbdos sKi 0 Gnvdudq:
hmrsdZc ne qd/ısshmf sgd lncdk m ;

q
K60 mK shldr: π%sKi } s�Ki( vhkk ad

ZooqnwhlZsdkx bnlotsdc: ∀h. i: trhmf sgd ORHR sdbgmhptd0 Enq sgd cdsZhkr:
sgd qdZcdq bZm qdedq sn UdgsZqh ds Zk0 —19fl4( Zmc UdgsZqh ds Zk0 —19fl6(0
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Sgqntfgnts sghr oZodq: vd vhkk cdmnsd rtbg Zm drshlZsd Zr d̂kocORHR/KNN0
�r Z ımZk qdlZqj: Zrrtlhmf vdkk/rodbhıdc Zmc /ıssdc lncdkr: vgdm
bnloZqhmf cheedqdms ZooqnZbgdr: sgd kZqfdq d̂kocORHR/KNN: sgd adssdq–Zr
rtbg Z ptZmshsx rtlr nudq sgd onrsdqhnq oqdchbshud lncdk duZktZsdc Zs Z
mdv nardquZshnm sKi : enq dZbg h Zmc i0

3 RhltiVshnm rstcx

Hm sghr rhltkZshnm rdbshnm: vd vhkk Zrrdrr sgd odqenqlZmbd ne ntq QR/
RFG lncdk hm sgqdd chqdbshnmr0 Ehqrs: vd vhkk duZktZsd ntq ıssdc lncdkr
vhsg qdrodbs sn sgdhq Zahkhsx sn qdbnudq sgd sqtd mds rtquhuZk etmbshnm: Zr
hm DptZshnm —2(0 Enq sgZs bZrd: vd vhkk ZmZkxyd ntq lncdkr odqenqlZmbd
aZrdc nm cheedqdms rZlokd rhydr: cheedqdms bdmrnqhmf qZsdr: Zmc lhrrodbhıdc
chrsqhatshnmr enq sgd aZrdkhmd gZyZqc0 Rdbnmc: ıwhmf Zkk bnlonmdmsr ats
sgd qZmcnl deedbs rsqtbstqdr: vd vhkk bnloZqd Zmc rdkdbs lncdkr aZrdc nm
sgd d̂kocORHR/KNN bqhsdqhnm: Zr hm Rdbshnm 2020 Sghqc: vd vhkk trd ntq ıssdc
lncdkr sn hcdmshex qhrjhdq ZqdZr aZrdc nm sgd ZmZkxrhr ne sgd roZshZk deedbsr0
Sn cn rn: vd vhkk rhltkZsd cZsZ eqnl sgd QR/RFG lncdk Zr cdrbqhadc hm
Vda �oodmchw 2 —Rtoonqshmf HmenqlZshnm(0

3-. LYqfhmYk ptYmshshdr

Ntq ıqrs ZmZkxrhr bnmbdqmr sgd drshlZshnm ne lZqfhmZk ptZmshshdr: rtbg
Zr sgd mds rtquhuZk hm DptZshnm —2(0 Eqnl sgZs dptZshnm: mnshbd sgZs vd Zqd
hmsdfqZshmf nts sgd deedbsr ne sgd roZshZk bnlonmdmsr, sgdqdenqd: oqnuhcdc
sgd lncdk hr vdkk ıssdc Zmc enq Z rteıbhdmskx kZqfd rZlokd rhyd hm Zkk
qdfhnmr: Zkk qZmcnl deedbs rsqtbstqdr Zqd dwodbsdc sn oqnctbd rhlhkZq
qdrtksr–Zr sgd qZmcnl deedbsr Zqd Zrrtldc sn ad ydqn/ldZm enq Zkk lncdkr
hm Rdbshnm 1010 Hm sgZs bZrd: vd vhkk admbglZqj ntq ıssdc roZshZk lncdk
vhsg qdrodbs sn sgd sqtd bnqqdronmchmf btqudr0
Vd vhkk enbtr nm ZmZkxyhmf sgd deedbs ne —h( cheedqdms rZlokd rhydr,

—hh( cheedqdms bdmrnqhmf qZsdr, Zmc —hhh( lhrrodbhıdc chrsqhatshnmr enq sgd
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4lYqYk) Ptahn) Pncqźftdy,Bnqs zdr) Ymc LnqYfY 08

aZrdkhmd gZyZqc0 Hm sghr qdfZqc: vd vhkk rds sgd rZlokd rhyd sn 1++: 4++:
0+++: Zmc 1+++ oZshdmsr: sgd bdmrnqhmf qZsd sn 14% Zmc 4+%: Zmc vd
vhkk rhltkZsd Zmc ıs Lncdk —1( vhsg sgd aZrdkhmd gZyZqc bnlonmdms
cdımdc ax sgd Knf/mnqlZk —KM( Zmc Onvdq FdmdqZkhydc Vdhatkk —OFV(
chrsqhatshnmr0 Sgd rhltkZshnm cdsZhkr Zqd fhudm hm �oodmchw B0 Eqnl sgZs
rdbshnm: mnsd sgZs sgd bnmrhcdqdc roZshZk rsqtbstqd hr cdımdc aZrdc nm
sgd lZo ne DmfkZmc: rokhs hmsn 8 qdfhnmr —rdd Ehftqd 6(0 Sghr bgnhbd
hr mns ZqahsqZqx: Zr hs hr aZrdc nm fdmthmd dohcdlhnknfhbZk ptdrshnmr
Zants bZmbdq rtquhuZk Zmc gnv sgd DmfkZmc sdqqhsnqx hr ZclhmhrsqZsdc0
Etqsgdqlnqd: enq ntq rhltkZshnm rstcx: sgd mtladq ne qdfhnmr vZr rds sn 8
sn dmrtqd sgZs vd bZm qdodZsdckx ıs sgd lncdk aZrdc nm DptZshnm —5( vhsghm
”qdZrnmZakd; bnlotsZshnmZk shld–sgd ZudqZfd ısshmf shldr Zqd oqdrdmsdc
hm SZakd RS1: Rtoonqshmf HmenqlZshnm0 Enq bnloZqhrnm: sgd ısshmf shldr
enq Rdbshnm 4: vgdqd Z kZqfdq mtladq ne qdfhnmr hr bnmrhcdqdc —vhsg Zkrn
lnqd oZshdmsr(: Zqd oqdrdmsdc hm SZakd RSfl90 KZrskx: qdbZkk sgZs sgdqd ltrs
dwhrs Zm hmsdqokZx adsvddm sgd mtladq ne qdfhnmr: bdmrnqhmf qZsd: Zmc sgd
rZlokd rhyd0 �r rgnvm ax Qtahn Zmc CqhjuZmch —1911(: vd ltrs gZud Z
rteıbhdmskx kZqfd mtladq ne tmbdmrnqdc nardquZshnmr hm dZbg bktrsdq sn
bnqqdbskx drshlZsd sgd lncdk oZqZldsdqr0 �r Z ımZk qdlZqj: Zkk rhltkZshnm
Zmc ısshmf rbdmZqhnr Zqd khrsdc hm SZakd fl0

SVaid fl7 @kk rhltkYsdc rbdmYqhnr enq Rdbshnm 3-0- zCYsY FdmdqYshmf lncdk– qdedqr sn sgd lncdk
Yrrtldc enq sgd cYsY fdmdqYshmf oqnbdctqd) Ymc zEhssdc lncdk– hr cd“mdc Yr odq SYakd 3-
) CZsZ FdmdqZshmf lncdk Bdmrnqhmf qZsd RZlokd rhyd Ehssdc lncdk ) CZsZ FdmdqZshmf lncdk Bdmrnqhmf qZsd RZlokd rhyd Ehssdc lncdk
9fl QR/RFG KM HB�Q 14’ 199 QR/RFG KM HB�Q fl2 QR/RFG OFV HB�Q 14’ 199 QR/RFG KM HB�Q
91 QR/RFG KM HB�Q 14’ 499 QR/RFG KM HB�Q fl3 QR/RFG OFV HB�Q 14’ 499 QR/RFG KM HB�Q
92 QR/RFG KM HB�Q 14’ fl999 QR/RFG KM HB�Q fl4 QR/RFG OFV HB�Q 14’ fl999 QR/RFG KM HB�Q
93 QR/RFG KM HB�Q 14’ 1999 QR/RFG KM HB�Q fl5 QR/RFG OFV HB�Q 14’ 1999 QR/RFG KM HB�Q
94 QR/RFG KM HB�Q 14’ 199 QR/RFG OFV HB�Q fl6 QR/RFG OFV HB�Q 14’ 199 QR/RFG OFV HB�Q
95 QR/RFG KM HB�Q 14’ 499 QR/RFG OFV HB�Q fl7 QR/RFG OFV HB�Q 14’ 499 QR/RFG OFV HB�Q
96 QR/RFG KM HB�Q 14’ fl999 QR/RFG OFV HB�Q fl8 QR/RFG OFV HB�Q 14’ fl999 QR/RFG OFV HB�Q
97 QR/RFG KM HB�Q 14’ 1999 QR/RFG OFV HB�Q 19 QR/RFG OFV HB�Q 14’ 1999 QR/RFG OFV HB�Q
98 QR/RFG KM HB�Q 49’ 199 QR/RFG KM HB�Q 1fl QR/RFG OFV HB�Q 49’ 199 QR/RFG KM HB�Q
fl9 QR/RFG KM HB�Q 49’ 499 QR/RFG KM HB�Q 11 QR/RFG OFV HB�Q 49’ 499 QR/RFG KM HB�Q
flfl QR/RFG KM HB�Q 49’ fl999 QR/RFG KM HB�Q 12 QR/RFG OFV HB�Q 49’ fl999 QR/RFG KM HB�Q
fl1 QR/RFG KM HB�Q 49’ 1999 QR/RFG KM HB�Q 13 QR/RFG OFV HB�Q 49’ 499 QR/RFG KM HB�Q

Eqnl SZakd fl: mnshbd sgZs vd Zqd mns ısshmf sgd OFV chrsqhatshnm
lncdk vhsg 49’ bdmrnqhmf qZsd0 Vd chc hs hm sghr vZx rhmbd vd hcdmshıdc
sgZs: enq 2/oZqZldsdq chrsqhatshnmr —d0f0: Onvdq FdmdqZkhydc Vdhatkk(: hs
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1/ IntqmYk Shskd TT�T(

lhfgs ad cheıbtks sn nasZhm vdkk/lhwdc onrsdqhnq bgZhmr enq lncdkr ıssdc
aZrdc nm ghfgkx bdmrnqdc cZsZ rdsr0 Vgdm fdmdqZshmf sgd cZsZ: vd vhkk
rhltkZsd 0++ cZsZ rdsr enq dZbg bnlahmZshnm ne rZlokd rhyd: bdmrnqhmf
qZsd: Zmc aZrdkhmd gZyZqc chrsqhatshnm0 Mdws: enq sgd ısshmf rsdo: vd vhkk
vqhsd Lncdk —1( trhmf sgd rZld bnuZqhZsdr Zr sgd rdkdbsdc nmdr enq sgd
cZsZ fdmdqZshmf rbgdld0 �krn: enq sgd LBLB/aZrdc —LZqjnu bgZhmLnmsd
BZqkn( bncd —hlokdldmsdc trhmf NRsTm hm sgd aZbjfqntmc( eqnl Vda
�oodmchw 1 —Rtoonqshmf HmenqlZshnm(: vd rds sgd mtladq ne bgZhmr: sgd
mtladq ne hsdqZshnmr Zmc sgd atqm/hm rhyd Zr 3: 3+++: Zmc 1+++: qdrodbshudkx
—Zesdq ısshmf sgd lncdkr: sgd bgZhmr enq sgd onrsdqhnq rZlokdc uZktdr vdqd
nardqudc sn ad vdkk lhwdc hm Zkk bZrdr(0 Sgdm: sn Zrrdrr sgd ıssdc lncdkr:
vd vhkk okns sgd drshlZsdc mds rtquhuZk btqudr —ZudqZfdc nudq Zkk qdfhnmr(
Zknmf vhsg Zm dqqnq ldZrtqd cdımdc Zr

Dqqnq ;
∫

T
}d%s(� ]d%s(}cs. —6(

vgdqd d hr sgd sqtd etmbshnm: ]d hr sgd bnqqdronmchmf drshlZsdc etmbshnm:
Zmc D ; =s0. s1[ hr sgd ZmZkxydc shld hmsdquZk0

Ehqrs: Ehftqdr fl Zmc 1 rgnv sgd mds rtquhuZk btqudr Zmc sgd bnqqdronmchmf
dqqnqr: Zr odq DptZshnm —6(: hm drshlZshmf sgd sqtd etmbshnmr enq D ; =+. 3[:
qdrodbshudkx: enq cZsZ fdmdqZsdc eqnl sgd QR/RFG KM HB�Q lncdk vhsg
14’ Zmc 49’ bdmrnqhmf qZsdr enq Zkk rZlokd rhydr0 Hm sgZs bZrd: vd ıs
sgd rZld lncdk Zr sgd fdmdqZshmf rbgdld, sgtr: gdqd: vd Zhl sn Zrrdrr
sgd hloZbs ne sgd bdmrnqhmf qZsd Zmc sgd rZlokd rhyd vgdm dloknxhmf
rtbg Zm ZooqnZbg0 Eqnl sgdrd ıftqdr: vd bZm rdd sgZs ntq lncdkr
qdbnudq vdkk sgd sqtd mds rtquhuZk etmbshnmr enq Z 14’ bdmrnqhmf qZsd:
vhsg cdbqdZrhmf tmbdqsZhmsx Zr sgd rZlokd rhyd hmbqdZrdr0 Hm oZqshbtkZq: vd
nardqud qdZrnmZakd qdrtksr enq Z rZlokd rhyd kZqfdq sgZm 4++-0+++ oZshdmsr0
Hm Z rhlhkZq lZmmdq: enq rbdmZqhnr vhsg 49’ bdmrnqhmf qZsd: sgd drshlZsdr
fds adssdq Zr vd hmbqdZrd sgd mtladq ne oZshdmsr, gnvdudq: he sgd rZlokd
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4lYqYk) Ptahn) Pncqźftdy,Bnqs zdr) Ymc LnqYfY 10

rhyd hr snn rlZkk —d0f0: 1++ oZshdmsr(: sgd nardqudc ahZr —Zmc sgd uZqhZahkhsx
qdoqdrdmsdc hm Ehftqd 1( vgdm drshlZshmf sgd mds rtquhuZk btqudr hr kZqfdq
sgZm adenqd–Zksgntfg rtbg Z ghfg bdmrnqhmf deedbs uZmhrgdr Zr sgd rZlokd
rhyd fdsr kZqfdq0

Ehftpd fl7 Sqtd Ymc drshlYsdc ’Yknmf vhsg Y 84� dptYk,sYhkdc bqdchakd hmsdquYk( mds rtquhuYk
btqudr aYrdc nm sgd “ssdc PR,RFG KM HB@P lncdk- Sgd cYsY vdqd fdmdqYsdc eqnl sgd rYld
lncdk vhsg 14� Ymc 4/� bdmrnqhmf qYsdr Ymc rYlokd rhyd rds sn 1))) 4))) 0)))) Ymc 1)))
oYshdmsr- Rtbg drshlYsdr vdqd nasYhmdc ax YudqYfhmf nudq sgd 0)) rhltkYsdc cYsY rdsr Ymc Ykk
qdfhnmr enq dYbg rbdmYqhn ’sgd bnqqdronmchmf tmbdqsYhmsx vYr bnlotsdc aYrdc nm sgd
odqbdmshkdr enq sgd btqudr sgYs YudqYfd sgd qdfhnmr& mds rtquhuYk(-

Rdbnmc: Ehftqdr 2 Zmc 3 rgnv rhlhkZq oknsr sn adenqd: gnvdudq: enq
cZsZ fdmdqZsdc eqnl sgd QR/RFG KM HB�Q Zmc QR/RFG OFV HB�Q
lncdkr vhsg 14’ bdmrnqhmf qZsd enq Zkk rZlokd rhydr0 Hm sgdrd svn bZrdr:
sgd ıssdc lncdkr vdqd QR/RFG OFV HB�Q Zmc QR/RFG KM HB�Q:
qdrodbshudkx, sgZs hr: vd Zqd ısshmf lhrrodbhıdc lncdkr enq sgd aZrdkhmd
gZyZqc bnlonmdms0 Eqnl rtbg ıftqdr: vd bZm mnshbd sgZs lhrrodbhıdc
aZrdkhmd gZyZqc chrsqhatshnmr cn mns rddl sn ad Zm hlonqsZms hrrtd he nmd
hr rnkdkx hmsdqdrsdc hm bnlotshmf lZqfhmZk ptZmshshdr: Zr sgd mds rtquhuZk
btqudr0 Gnvdudq: Zr ldmshnmdc adenqd: cdodmchmf nm sgd bdmrnqhmf qZsd:
2/oZqZldsdq chrsqhatshnmr —d0f0: OFV( lhfgs qdpthqd kZqfdq rZlokdr sn ıs0
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11 IntqmYk Shskd TT�T(

Ehftpd 17 Dqqnq hm drshlYshmf sgd sqtd mds rtquhuYk etmbshnm aYrdc nm sgd “ssdc PR,RFG KM
HB@P lncdk- Sgd cYsY vdqd fdmdqYsdc eqnl sgd rYld lncdk vhsg 14� Ymc 4/� bdmrnqhmf
qYsdr Ymc rYlokd rhyd rds sn 1))) 4))) 0)))) Ymc 1))) oYshdmsr- Sgd bnlotsdc dqqnqr
YffqdfYsd sgd 0)) rhltkYsdc cYsY rdsr Ymc Ykk qdfhnmr enq dYbg rbdmYqhn- Sgd bqnrrdr ’×(
bnqqdronmc sn sgd anwokns uYktdr ldYm-

KZrskx: Ehftqdr REfl: RE1: RE2: Zmc RE3 —Rtoonqshmf HmenqlZshnm( rgnv
sgd bnqqdronmchmf qdrtksr enq sgd qdlZhmhmf rbdmZqhnr eqnl SZakd fl0

Ehftpd 27 Sqtd Ymc drshlYsdc ’Yknmf vhsg Y 84� dptYk,sYhkdc bqdchakd hmsdquYk( mds rtquhuYk
btqudr aYrdc nm sgd “ssdc PR,RFG OFV HB@P ’“qrs qnv( Ymc PR,RFG KM ’rdbnmc qnv(
lncdkr- Hm sgdrd svn bYrdr) sgd cYsY vdqd fdmdqYsdc eqnl lncdkr PR,RFG KM HB@P ’“qrs
qnv( Ymc PR,RFG OFV HB@P ’rdbnmc qnv() qdrodbshudkx) vhsg 14� bdmrnqhmf qYsd Ymc
rYlokd rhyd rds sn 1))) 4))) 0)))) Ymc 1))) oYshdmsr- Rtbg drshlYsdr vdqd nasYhmdc ax
YudqYfhmf nudq sgd 0)) rhltkYsdc cYsY rdsr Ymc Ykk qdfhnmr enq dYbg rbdmYqhn ’sgd
bnqqdronmchmf tmbdqsYhmsx vYr bnlotsdc aYrdc nm sgd odqbdmshkdr enq sgd btqudr sgYs
YudqYfd sgd qdfhnmr& mds rtquhuYk(-
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Ehftpd 37 Dqqnq hm drshlYshmf sgd sqtd mds rtquhuYk etmbshnm aYrdc nm sgd “ssdc PR,RFG OFV
HB@P Ymc PR,RFG KM lncdkr- Hm sgdrd svn bYrdr) sgd cYsY vdqd fdmdqYsdc eqnl lncdkr
PR,RFG KM HB@P ’entq “qrs anwdr( Ymc PR,RFG OFV HB@P ’entq kYrs anwdr() qdrodbshudkx)
vhsg 14� bdmrnqhmf qYsd Ymc rYlokd rhyd rds sn 1))) 4))) 0)))) Ymc 1))) oYshdmsr- Sgd
bnlotsdc dqqnqr YffqdfYsd sgd 0)) rhltkYsdc cYsY rdsr Ymc Ykk qdfhnmr enq dYbg rbdmYqhn-
Sgd bqnrrdr ’×( bnqqdronmc sn sgd anwokns uYktdr ldYm-

3-1 PYmcnl deedbsr rdkdbshnm

Hm sghr rdbshnm: vd vhkk ZmZkxyd sgd qnkd ne sgd roZshZk deedbsr hm lncdk
rdkdbshnm0 SgZs hr: ıwhmf Zkk bnlonmdmsr ats sgd qZmcnl deedbsr: vd vhkk
rdkdbs sgd lnrs ZooqnoqhZsd lncdk Zbbnqchmf sgd sgd drshlZsdc d̂kocORHR/KNN0
Sn cn rn: vd vhkk: enq sgd rZld cZsZ fdmdqZshmf rbdmZqhnr eqnl SZakd fl vhsg
14’ bdmrnqhmf qZsd: ıs lncdkr vhsg mn qZmcnl deedbsr —QR/RFG(: HHC
qZmcnl deedbsr —QR/RFG HHC(: HB�Q qZmcnl deedbsr —QR/RFG HB�Q(:
Zmc AXL1 qZmcnl deedbsr —QR/RFG AXL1( vhsg cheedqdms chrsqhatshnmr
enq sgd aZrdkhmd gZyZqc bnlonmdms0 SZakd RS2 —Rtoonqshmf HmenqlZshnm(
khrsr Zkk bnmrhcdqdc bnlahmZshnmr enq cZsZ fdmdqZshnm Zmc lncdk ısshmf0
Sgdm: rhlhkZqkx sn Rdbshnm 30fl: vd vhkk qZmj sgd lncdkr enq sgd fl99
cheedqdms rhltkZsdc cZsZ rdsr hm Zkk rbdmZqhnr0

�esdq ısshmf Zkk lncdkr —sgd nmdr sgZs vdqd mns ıssdc xds hm Rdbshnm
30fl(: vd bnlotsd d̂kocORHR/KNN —trhmf sgd knn oZbjZfd( Zmc bnloZqd rtbg
drshlZsdc ptZmshshdr enq Zkk dpthuZkdms rbdmZqhnr0 �r Z qdlZqj: vgdm ısshmf
sgd lncdkr: Zkk onrsdqhnq bgZhmr vdqd vdkk lhwdc0 SZakd 1 qdonqsr sgd
”adrs/lncdk oqnonqshnmr; —h0d0: sgd mtladq ne shldr: nts ne sgd fl99 cZsZ
rdsr: sgZs Z lncdk vZr rdkdbsdc aZrdc nm sgd drshlZsdc d̂kocORHR/KNN( enq Zkk
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rbdmZqhnr vhsg rZlokd rhyd rds sn 1+++ oZshdmsr0 SZakdr RS3: RS4: Zmc RS5
—Rtoonqshmf HmenqlZshnm( qdonqs rhlhkZq qdrtksr: ats aZrdc nm sgd cZsZ rdsr
bnmsZhmhmf 1++: 4++: Zmc 0+++ oZshdmsr: qdrodbshudkx0

SVaid 17 zAdrs,lncdk oqnonqshnmr– enq lncdk rdkdbshnm aYrdc nm sgd drshlYsdc�dkocORHR,KNN- Hm
Ykk rbdmYqhnr) vd Yrrtldc Y 14� bdmrnqhmf qYsd Ymc rds sgd rYlokd rhyd sn 1))) oYshdmsr-
) CZsZ FdmdqZshmf lncdk Ehssdc lncdk Adrs/lncdk oqnonqshnmr ) CZsZ FdmdqZshmf lncdk Ehssdc lncdk Adrs/lncdk oqnonqshnmr
9fl QR/RFG KM HB�Q QR/RFG KM – 1’ 98 QR/RFG OFV HB�Q QR/RFG KM – fl’
91 QR/RFG KM HB�Q QR/RFG KM HHC 5’ fl9 QR/RFG OFV HB�Q QR/RFG KM HHC 68’
92 QR/RFG KM HB�Q QR/RFG KM HB�Q 4fl’ flfl QR/RFG OFV HB�Q QR/RFG KM HB�Q 8’
93 QR/RFG KM HB�Q QR/RFG KM AXL1 3fl’ fl1 QR/RFG OFV HB�Q QR/RFG KM AXL1 flfl’
94 QR/RFG KM HB�Q QR/RFG OFV– fl4’ fl2 QR/RFG OFV HB�Q QR/RFG OFV– 6’
95 QR/RFG KM HB�Q QR/RFG OFV HHC 21’ fl3 QR/RFG OFV HB�Q QR/RFG OFV HHC 15’
96 QR/RFG KM HB�Q QR/RFG OFV HB�Q 17’ fl4 QR/RFG OFV HB�Q QR/RFG OFV HB�Q 3fl’
97 QR/RFG KM HB�Q QR/RFG OFV AXL1 14’ fl5 QR/RFG OFV HB�Q QR/RFG OFV AXL1 15’

Eqnl SZakd 1 —Zmc SZakdr RS3-RS5: Rtoonqshmf HmenqlZshnm(: vd bZm
rdd sgZs lncdkr sgZs Zbbntms enq rnld qZmcnl deedbsr rsqtbstqd vdqd
rdkdbsdc lnqd nesdm hm Zkk rbdmZqhnr —dwbdos enq 199 oZshdmsr: Zr hm SZakd
RS3(0 �krn: Zr sgd rZlokd rhyd hmbqdZrdr —499 oZshdmsr nq lnqd(: mns nmkx
sgd lncdkr vhsg roZshZk deedbsr vdqd rdkdbsdc vhsg ghfgdq oqnonqshnmr: ats
Zkrn sgd bnqqdbs lncdk —QR/RFG HB�Q( vZr sgd lnrs eqdptdmskx rdkdbsdc
ZooqnZbg enq rnld ne sgd rodbhıdc rdsshmfr vhsg fdmdqZshmf lncdk aZrdc
nm sgd Knf/mnqlZk chrsqhatshnm enq sgd aZrdkhmd gZyZqc0 Nm sgd bnmsqZqx:
enq sgd lhrrodbhıdc rbdmZqhnr vhsg fdmdqZshmf rbgdld aZrdc nm sgd Onvdq
FdmdqZkhydcVdhatkk chrsqhatshnm: sgd lncdk vhsg bktrsdqhmf deedbsr rddldc
sn odqenql adssdq sgZm sgd bnlodshmf ZooqnZbgdr–Zr Z qdZrnm enq sghr
sn gZoodm: qdbZkk sgZs sgd Knf/mnqlZk lncdk lhfgs eZhk sn qdbnudq sgd
OFV gZyZqc rgZod, hm sgZs bZrd: hs hr onrrhakd sgZs sgd roZshZk rsqtbstqd
enq sgd qZmcnl deedbsr fdsr rtooqdrrdc ax sgd dqqnq eqnl sgd onnqkx
ıssdc ıwdc bnlonmdmsr Zmc sgd HHC lncdk odqenqlr adssdq0 Hm sgZs vZx:
tmcdq sgd Zrrtloshnm sgZs sgd aZrdkhmd gZyZqc chrsqhatshnm bZm bZostqd sgd
bnqqdronmchmf gZyZqc rgZod eqnl sgd cZsZ: sgd dloknxdc lncdk rdkdbshnm
ZooqnZbg rddlr sn vnqj vdkk vgdm rdkdbshmf Zm ZooqnoqhZsd qZmcnl
rsqtbstqd: oqnuhcdc sgZs vd gZud Z lhmhltl ne 4++-0+++ cZsZ onhmsr —Zr
vd Zkrn hcdmshıdc hm Rdbshnm 30fl(0
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3-2 RoYshYk deedbsr YmYkxrhr

Enq sgd enkknvhmf ZmZkxrhr: vd rgnvbZrd sgd hmrhfgsr vd bZm nasZhm eqnl
sgd drshlZsdc roZshZk rsqtbstqd0 Enq sgZs: vd vhkk fdmdqZsd cZsZ eqnl Z
lncdk vhsg lZmtZkkx rds roZshZk deedbsr0 Hm oZqshbtkZq: vd vhkk rhltkZsd
cZsZ eqnl sgd QR/RFG lncdk vhsg Z Knf/mnqlZk chrsqhatshnm enq sgd
aZrdkhmd gZyZqc: rtbg sgZs µ ; +.54 Zmc σ ; 0.04: Zr hm Rdbshnm 30fl0 �krn:
vd vhkk bgnnrd sgd bnuZqhZsdr Zmc rds sgd bnqqdronmchmf bndeıbhdmsr Zr
hm �oodmchw B0 KZrskx: vd vhkk rds xt ; t ; %1.+: 0.4: 0.+: +.4: +: �+.4:
�0.+: �0.4: �1.+(> enq sgd fl-8 qdfhnmr hm DmfkZmc —Zr odq Ehftqd 6(:
qdrodbshudkx0 Sgdm: enq Z cZsZ rds vhsg 0++++ hmchuhctZkr Zmc bdmrnqhmf
qZsd ne 14’: vd vhkk ıs sgd QR/RFG KM lncdk: vhsg mn qZmcnl deedbsr
Zmc vhsg HHC: HB�Q: Zmc AXL1 qZmcnl rsqtbstqdr: nmbd: rtbg sgZs sgd
LBLB rdsshmf oZqZldsdqr vhkk ad cdımdc Zr hm Rdbshnm 30fl: Zmc ZmZkxyd
sgd drshlZsdc roZshZk deedbsr —he Zmx( aZrdc nm sgd bnqqdronmchmf onrsdqhnq
chrsqhatshnmr0

RhlhkZq sn oqduhntr rhltkZshnmr: vgdm ısshmf sgd lncdkr: Zkk onrsdqhnq
bgZhmr vdqd vdkk lhwdc0 Gnvdudq: vgdm bnloZqhmf rtbg ZooqnZbgdr
Zbbnqchmf sn sgd d̂kocORHR/KNN bqhsdqhnm: sgd qdrtksr onhmsdc nts sn sgd HB�Q
qZmcnl rsqtbstqd Zr sgd lnrs ZooqnoqhZsd lncdk–Zksgntfg sgd oZhqvhrd
cheedqdmbdr adsvddm sgd HB�Q lncdk Zmc sgd HHC Zmc AXL1 lncdkr rddl
sn ad mnm/rhfmhıbZms: Zr rgnvm hm SZakd RS6 —Rtoonqshmf HmenqlZshnm(0
Sgd lncdk vhsg mn roZshZk deedbsr vZr qZmjdc hm sgd knvdrs onrhshnm0 Sghr
ldZmr sgZs: Zksgntfg vd cn mddc sn Zbbntms enq mnm/nardqudc roZshZk
gdsdqnfdmdhsx: enq rtbg Z kZqfd cZsZ rds: Zkk qZmcnl rsqtbstqdr bZostqdc vdkk
sgd roZshZk deedbsr0 Ehftqd 4 rgnvr sgd sqtd Zmc drshlZsdc roZshZk deedbsr
—Zs ansg shld/ Zmc gZyZqc/kdudkr( enq sgd HB�Q qZmcnl rsqtbstqd —Ehftqdr
RE4 Zmc RE5: hm Vda �oodmchw 5 —Rtoonqshmf HmenqlZshnm(: rgnv sgd
bnqqdronmchmf lZor enq sgd HHC Zmc AXL1 rsqtbstqdr: qdrodbshudkx(:
rtbg sgZs sgd oknssdc drshlZsdr vdqd bnlotsdc aZrdc nm sgd ldZm ne
sgd rZlokd nasZhmdc eqnl sgd bnqqdronmchmf qZmcnl deedbs onrsdqhnq
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15 IntqmYk Shskd TT�T(

chrsqhatshnmr0 Sgd ıqrs sghmf vd bZm nardqud eqnl sgdrd lZor hr sgZs
vd vdqd Zakd sn qdbnudq sgd roZshZk deedbsr qdZrnmZakx vdkk0 SZakd RS7
—Rtoonqshmf HmenqlZshnm( rgnvr sgd drshlZsdr enq Zkk QR/RFG KM HB�Q
lncdk oZqZldsdqr Zknmf vhsg Z 84’ dptZk/sZhk bqdchakd hmsdquZk enq sgd
rZld lncdk —SZakdr RS7 Zkrn oqdrdmsr rhlhkZq qdrtksr enq lncdkr QR/
RFG KM HHC Zmc QR/RFG KM AXL1(0 Rdbnmc: aZrdc nm sgdrd drshlZsdr
nmkx: vd bZm rstcx sgd fdnfqZoghbZk hmdptZkhshdr enq cheedqdms onotkZshnm
fqntor0 SgZs hr: ıwhmf Zkk sdqlr ats xt Zmc t: sgd qhrj ne cxhmf hr kZqfdq enq
oZshdmsr vgn khud hm qdfhnmr vhsg onrhshud drshlZsdr enq sgd gZyZqc/kdudk
roZshZk deedbsr0 Sgd shld/kdudk roZshZk deedbsr gZud Z rhlhkZq hmsdqoqdsZshnm:
ats sgdx gZud sn ad ZmZkxydc Zknmf vhsg sgd aZrdkhmd gZyZqc rgZod, h0d0:
he g+%s9 θ( hmbqdZrdr vhsg s: sgdm onrhshud xtK#r hlokx hm qhrjhdq ZqdZr,
bnmsqZqhkx: he sgd aZrdkhmd gZyZqc hr Z cdbqdZrhmf etmbshnm: Z onrhshud shld/
kdudk qZmcnl deedbs cdbqdZrdr sgd qhrj ne cxhmf hm h: enq oZshdmsr vhsg sgd
rZld bgZqZbsdqhrshbr: hm bnloZqhrnm sn nsgdq qdfhnmr vhsg rlZkkdq deedbsr
ne sgd rZld jhmc0

Ehftpd 47 RoYshYk deedbsr enq sgd PR,RFG KM HB@P lncdk- Kdes oYmdk9 Sqtd roYshYk deedbsr
=� 9 � 9 �1�)) 0�4) 0�)) )�4) )) �)�4) �0�)) �0�4) �1�)(>- Lhcckd oYmdk9 DrshlYsdc shld,kdudk
roYshYk deedbsr =� 9 �0�75. 0�34. )�70. )�30. )�)3.�)�58.�)�8).�0�22.�0�54(>- Phfgs oYmdk9
DrshlYsdc gYyYqc,kdudk roYshYk deedbsr � 9 �0�85) 0�43) )�86) )�42) )�)3) �)�34) �0�)0)
�0�32) �1�04(>-

Gnvdudq: Zr rtffdrsdc ax SZxknq —19fl6(: ZmZkxyhmf sgd roZshZk deedbsr Zr
hm Ehftqd 4 hfmnqdr sgd oqdbhrhnm ne sgd drshlZsdr–qdbZkk sgZs vd vntkc
ad lnqd oqdbhrd hm drshlZshmf xt Zmc t hm qdfhnmr vhsg lnqd oZshdmsr0
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4lYqYk) Ptahn) Pncqźftdy,Bnqs zdr) Ymc LnqYfY 16

�ksdqmZshudkx: vd bntkc bnlotsd Zmc ZmZkxyd sgd qdkZshud dwbddcZmbd
oqnaZahkhsx �%tK / a(: enq Zkk h Zmc rnld sgqdrgnkc a —sgd rZld Zookhdr sn
xtK: ∀h(0 Tmcdq sgd AZxdrhZm rdsshmf: rtbg Z oqnaZahkhsx bZm ad drshlZsdc
aZrdc nm sgd onrsdqhnq rZlokd enq sgd roZshZk deedbsr0 Sghr ldZrtqd
ptZmshıdr sgd uZqhZahkhsx ne sgd qZmcnl deedbs drshlZsd Zqntmc a: ats hs
hr Zkrn trdetk sn Zrrdrr tmtrtZk dkduZshnmr hm rtbg Z lncdk bnlonmdms0 Enq
hmrsZmbd: vd lhfgs ad hmsdqdrsdc hm bnlotshmf �%tK / +(: enq Zkk qdfhnmr
h —sgd rZld enq xtK: ∀h(0 Sghr ptZmshsx bZm ad trdc Zr Z oqnwx enq sgd qhrj
kdudk sn vghbg Z fqnto ne oZshdmsr —cdımdc ax sgdhq fdnfqZoghbZk knbZshnm(
hr rtaidbsdc: bnloZqdc sn sgd fdmdqZk onotkZshnm0 Ehftqdr RE6: RE7: Zmc
RE8 —Rtoonqshmf HmenqlZshnm( rgnv sgd bnlotsdc qdkZshud dwbddcZmbd
oqnaZahkhshdr enq ansg shld/kdudk Zmc gZyZqc/kdudk qZmcnl deedbsr: rtbg sgZs
sgd sgqdrgnkc a ; +: enq lncdkr QR/RFG KM HB�Q: QR/RFG KM HHC: Zmc
QR/RFG KM AXL1: qdrodbshudkx0
KZrskx: vd bZm Zkrn ZmZkxyd sgd drshlZsdr enq σt ; 0<

|
τt —Zmc

σ=t ; 0<
|
τ=t( hm Zkk bZrdr0 Ehftqdr REfl9: REflfl: Zmc REfl1 —Rtoonqshmf

HmenqlZshnm( rgnv sgd drshlZsdc onrsdqhnq cdmrhshdr enq rtbg oZqZldsdq
vgdm ısshmf sgd QR/RFG KM lncdk vhsg HB�Q: HHC: Zmc AXL1 qZmcnl
deedbsr: qdrodbshudkx0 Eqnl sgdrd ıftqdr —Zmc SZakd RS7(: vd bZm rdd sgZs
sgd svn roZshZk rsqtbstqdr vdqd rhltksZmdntrkx Zmc rtbbdrretkkx drshlZsdc0
�r chrbtrrdc hm Rdbshnm 20fl: he —h( vd gZud dmntfg tmbdmrnqdc oZshdmsr hm
dZbg qdfhnm Zmc —hh( sgd aZrdkhmd gZyZqc cndr mns adknmf sn sgd Vdhatkk
eZlhkx: sgdm vd lZx drshlZsd vdkk sgd qZmcnl deedbsr0

4 BVrd rstcx

Hm sghr rdbshnm: vd vhkk ZmZkxyd Z cZsZ rds sgZs bnmsZhmr rtquhuZk
hmenqlZshnm Zants lZkd Zmc edlZkd oZshdmsr chZfmnrdc vhsg bnknm bZmbdq
adsvddm 19fl4 Zmc 19fl5 hm DmfkZmc0 �oodmchw C oqdrdmsr Z bnlokdsd
cdrbqhoshnm ne sgd cZsZ rds0 Lnqd rodbhıbZkkx: vd ZmZkxyd sgd rtquhuZk ne
bnknm bZmbdq oZshdmsr hm DmfkZmc vhsg roZshZk rsqtbstqd cdımdc hm svn
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17 IntqmYk Shskd TT�T(

cheedqdms lZmmdqr. —h( aZrdc nm sgd ZclhmhrsqZshud antmcZqhdr fhudm ax
sgd Fnudqmldms Neıbd Qdfhnmr —Zr odq Ehftqd 6( Zmc —hh( aZrdc nm sgd
gdZksg antmcZqhdr cdsdqlhmdc ax sgd BZmbdq �kkhZmbdr —Neıbd enq MZshnmZk
RsZshrshbr 1911(0 Sgd lZhm fnZk hr Zrrdrrhmf sgd hloZbs ne cheedqdms
fdnfqZoghdr vgdm Zbbntmshmf enq sgd onrrhakd roZshZk bnqqdkZshnm hm sgd
cZsZ0

Enq Zkk rbdmZqhnr: vd jmnv rtaidbs/rodbhıb oqnfmnrshb eZbsnqr: vghbg
hmbktcd Zfd Zs chZfmnrhr: rdw: cdoqhuZshnm kdudk: Zmc bZmbdq rsZfd0 Sgd
onotkZshnm gZyZqc sdql gO%ZfdKi ) s9 xKi( vZr cdsdqlhmdc aZrdc nm sgd
khed sZakdr enq DmfkZmc cdımdc enq sgd bnqqdronmchmf bZkdmcZq xdZq:
Zmc rsqZshıdc ax Zfd: rdw: cdoqhuZshnm kdudk —Zbbnqchmf sn sgd bnlotsdc
pthmshkdr ne rtbg Z rbnqd(: Zmc qdfhnm ne qdrhcdmbd —QZbgds ds Zk0
19fl4, HmdptZkhshdr hm BZmbdq Ntsbnldr Mdsvnqj 1911(0 �krn: enq Zkk
lncdkr rdoZqZsdkx ıssdc enq lZkd Zmc edlZkd hmchuhctZkr: vd ZkvZxr
rds sgd shld/kdudk khmdZq oqdchbsnq sn ZfdKi� ) xtK: Zmc sgd gZyZqc/kdudk
khmdZq oqdchbsnq sn ZfdKiβ0 )

K
j61 �rsZfdii(j(βj ) cdoqhuZshnmKiβ(K)0( )

tK: vgdqd �rsZfdii(j(: enq 1 ≤ j ≤ H: hr Zm hmchbZsnq etmbshnm enq hmchuhctZkr
vgn adknmf sn sgd j/sg bZmbdq stlntq rsZfd: Zmc: Zr hm Rdbshnm 3: sgd xtK
Zmc tK bnlonmdmsr —he Zmx( Zqd cdımdc Zr nmd ne sgd —roZshZkkx cdodmcdms(
qZmcnl rsqtbstqdr hmsqnctbdc hm Rdbshnm 1010 EhmZkkx: sgd uZqhZakdr ”Zfd;
Zmc ”cdoqhuZshnm; vdqd rsZmcZqchydc enq mtldqhbZk rsZahkhsx0

Fhudm sgd rdsshmf vd itrs cdrbqhadc: vd vhkk ıs Lncdk —1( enq 0+. 825
lZkdr Zmc 8. 475 edlZkdr vhsg Z chZfmnrhr ne bnknm bZmbdq hm 19fl5 hm
DmfkZmc0 Sgd khmdZq oqdchbsnq sdqlr vhkk ad cdımdc Zr ldmshnmdc Zanud:
rtbg sgZs vd gZud H ; 3 kdudkr enq sgd bZmbdq rsZfd —”fl; adhmf dVpiv
rsVed Zmc ”3; iVsd rsVed(0 �krn: qdfZqchmf sgd aZrdkhmd gZyZqc chrsqhatshnmr
Zmc sgd qZmcnl deedbsr: enq dZbg rbdmZqhn vd ıs sgd enkknvhmf lncdkr.
QR/RFG KK HB�Q: QR/RFG KK AXL1: QR/RFG KM HB�Q: QR/RFG
KM AXL1: QR/RFG OFV HB�Q: Zmc QR/RFG OFV AXL1: Zr odq sgd
mnsZshnm hmsqnctbdc hm SZakd 30 Vd rdkdbsdc sgdrd lncdkr enq svn qdZrnmr0
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4lYqYk) Ptahn) Pncqźftdy,Bnqs zdr) Ymc LnqYfY 18

Ehqrs: ctd sn sgd bnlotsZshnmZk bnrs ZrrnbhZsdc vhsg ısshmf sgdl sn rtbg
Z kZqfd cZsZ rds —SZakd RSfl9: Rtoonqshmf HmenqlZshnm: rgnvr sgd ısshmf
shldr enq Zkk bZrdr(: vd cdbhcdc sn khlhs ntq hmudrshfZshnm sn lncdkr vhsg
bkhmhbZk lnshuZshnm —hm oZqshbtkZq: lncdkr sgZs oqdrdms rnld tmcdqkxhmf
roZshZk rsqtbstqd(0 Rdbnmc: rtbg lncdkr Zqd fidwhakd dmntfg sn bnudq lZmx
cheedqdms gZyZqc rgZodr Zmc onrrhakd roZshZkkx cdodmcdms qZmcnl deedbsr0
Enq sgd LBLB/aZrdc bncd: vd rds sgd mtladq ne bgZhmr: sgd mtladq
ne hsdqZshnmr Zmc sgd atqm/hm rhyd Zr 3: 0++++: Zmc 7+++: qdrodbshudkx
—sgd onrsdqhnq bgZhmr vdqd vdkk lhwdc hm Zkk bZrdr: dwbdos enq sgd QR/
RFG KK AXL1 lncdk vhsg lZkd oZshdmsr roZshZkkx chrsqhatsdc nudq sgd
Fnudqmldms Neıbd Qdfhnmr–rdd SZakd RS8: Rtoonqshmf HmenqlZshnm(0
Mdws: sgd adrs lncdk hr rdkdbsdc Zbbnqchmf sn sgd d̂kocORHR/KNN bqhsdqhnm:
Zr hm Rdbshnm 2020 KZrskx: sgd roZshZk rsqtbstqd hr cdımdc Zbbnqchmf sn svn
fdnfqZoghdr. —h( sgd 8 Fnudqmldms Neıbd Qdfhnmr —FNQ(: Zr hm Ehftqd 6:
Zmc —hh( sgd fl8 BZmbdq �kkhZmbdr Qdfhnmr cdkhlhsdc ctqhmf sgd bZkdmcZq
xdZq ne 19fl50

Bnmrhcdqhmf sgdrd ıssdc lncdkr: SZakd RS8 —Rtoonqshmf HmenqlZshnm(
rgnvr sgd rdkdbsdc lncdk —Zbbnqchmf sn sgd d̂kocORHR/KNN bqhsdqhnm( enq
dZbg rbdmZqhn0 Sgtr: sgd enkknvhmf qdrtksr Zqd aZrdc nm sgd ghfgdrs/qZmjdc
lncdkhmf ZksdqmZshudr0 Sgdm: vd bnlotsd sgd mds rtquhuZk enq s ; 0 Zmc
2 xdZqr —Zknmf vhsg sgd drshlZsdc 84’ dptZk/sZhkdc bqdchakd hmsdquZk( enq
Zkk qdfhnmr0 Gdqd: hs hr hlonqsZms ldmshnmhmf gnv sgd tmbdqsZhmsx enq sghr
ptZmshsx hr adhmf drshlZsdc, enq dZbg rZlokdc udbsnq ne oZqZldsdqr ξr:
vgdqd r hr sgd hmcdw enq sgd onrsdqhnq rZlokd: vd cdsdqlhmd sgd 1.4sg

Zmc 86.4sg odqbdmshkdr ne KM,K%s } ξr(: enq Zkk s Zmc h: Zr odq DptZshnm
—3(0 Ehftqd 5 rgnvr sgd drshlZsdc mds rtquhuZk enq sgd lZkd Zmc edlZkd
fqntor: sgd svn cheedqdms fdnfqZoghdr: Zmc s ; 2 xdZqr, Zkrn: Ehftqdr REfl2
Zmc REfl3 —Rtoonqshmf HmenqlZshnm( qdonqs sgd ZrrnbhZsdc tmbdqsZhmsx0
RhlhkZqkx: REfl4: REfl5: Zmc REfl6 —Rtoonqshmf HmenqlZshnm( oqdrdms sgd
bnqqdronmchmf lZor enq s ; 0 xdZq0
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2/ IntqmYk Shskd TT�T(

Ehftpd 57 Mds rtquhuYk onhms drshlYsd enq , 9 2 aYrdc nm sgd ’h9 sno,kdes oYmdk( zFnudqmldms
Ne“bd Pdfhnmr– roYshYk rsqtbstqd vhsg “ssdc lncdk PR,RFG KM AXL1 enq lYkd oYshdmsr) ’hh9
sno,qhfgs oYmdk( zFnudqmldms Ne“bd Pdfhnmr– roYshYk rsqtbstqd vhsg “ssdc lncdk PR,RFG KM
AXL1 enq edlYkd oYshdmsr) ’hhh9 anssnl,kdes oYmdk( zBYmbdq @kkhYmbdr Pdfhnmr– roYshYk rsqtbstqd
vhsg “ssdc lncdk PR,RFG KM AXL1 enq lYkd oYshdmsr) Ymc ’hu9 anssnl,qhfgs oYmdk( zBYmbdq
@kkhYmbdr Pdfhnmr– roYshYk rsqtbstqd vhsg “ssdc lncdk PR,RFG KM AXL1 enq edlYkd oYshdmsr-

Eqnl sgdrd ıftqdr: vd bZm ZmZkxyd —h( sgd qZsd ne bgZmfd enq sgd mds
rtquhuZk drshlZsdr: —hh( sgd cheedqdmbd adsvddm sgd mds rtquhuZk enq lZkd
Zmc edlZkd oZshdmsr: Zmc —hhh( sgd hloZbs ne sgd bgnrdm ZclhmhrsqZshud
antmcZqhdr vgdm drshlZshmf sgd ptZmshshdr ne hmsdqdrs0 Ehqrskx: sgd mds
rtquhuZk rddlr sn cdbqdZrd eZrsdq ctqhmf sgd ıqrs xdZqr Zesdq chZfmnrhr:
rtbg sgZs sgd bnqqdronmchmf drshlZsdr Zesdq fl Zmc 2 xdZqr ne chZfmnrhr
Zqd: ZooqnwhlZsdkx: 9064 Zmc 9052: qdrodbshudkx0 Rdbnmckx: qdfZqchmf sgd
cheedqdmbdr adsvddm lZkd Zmc edlZkd oZshdmsr: sgd edlZkd hmchuhctZkr Zqd
rgnvm sn ad rkhfgskx lnqd khjdkx ne cxhmf sgZm ldm–sghr cheedqdmbd bZm
ad rddm hm sgd lZor enq Zkk enkknv/to shld vhmcnvr0 Sghqckx: ZmZkxyhmf
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4lYqYk) Ptahn) Pncqźftdy,Bnqs zdr) Ymc LnqYfY 20

sgd DmfkZmc sdqqhsnqx aZrdc nm Z ımdq qdrnktshnm —d0f0: BZmbdq �kkhZmbdr
Qdfhnmr( aqhmfr tr lnqd hmenqlZshnm he bnloZqdc sn sgd FNQ/aZrdc
qdrtksr0 Hm oZqshbtkZq: ”Rntsg Xnqjrghqd: AZrrdskZv: Mnqsg Cdqaxrghqd Zmc
GZqcvhbj; —Zr odq Ehftqd REfl7 Rtoonqshmf HmenqlZshnm( rgnvr Z knvdq
—enq sgd edlZkd fqnto( drshlZsdc mds rtquhuZk sgZm sgd nsgdq qdfhnmr–
mnshbd sgZs: itrs ax hmrodbshmf sgd FNQ/aZrdc drshlZsdr: hs vntkc ad
cheıbtks sn hcdmshex sgdrd knbZshnmr: Zmc oqZbshbZk hlokhbZshnmr —d0f0:
ZkknbZshnm ne qdrntqbdr enq ldchbZkkx tmcdqrdqudc ZqdZr( bntkc mns gZoodm0

Etqsgdqlnqd: fhudm sgZs sgd qZmcnl deedbsr okZx Z lZinq qnkd hm sgd
cdrbqhoshnm ne sgd qdrtksr: SZakd RSflfl —Rtoonqshmf HmenqlZshnm( rgnvr sgd
drshlZsdc uZktdr —vhsg qdonqsdc tmbdqsZhmsx( ne σt ; 0<

|
τt —rZld enq σ=t(

Zmc ρ —rZld enq xρ( enq Zkk ghfgdrs/qZmjdc AXL1 lncdkr0 �cchshnmZkkx:
Ehftqdr REfl8-RE11 rgnv sgd drshlZsdc onrsdqhnq cdmrhshdr ne σt Zmc σ=t

enq sgd rZld lncdkr0 Eqnl sgZs sZakd Zmc ıftqdr: mnsd sgZs: ıqrs: sgd
tmbdqsZhmsx ZrrnbhZsdc vhsg sgd drshlZshnm ne σt Zmc σ=t hr mns kZqfd0
Sghr hmchbZsdr sgZs vd chc mns dmbntmsdq Zmx hcdmshıZahkhsx hrrtdr vgdm
qdbnudqhmf sgd tmcdqkxhmf roZshZk rsqtbstqdr0 Rdbnmc: sgd onhms drshlZsdr
enq ρ Zmc xρ Zqd Zqntmc +.44 —vhsg rsZmcZqc dqqnq Zqntmc +.24( enq Zkk
rbdmZqhnr: vghbg hmchbZsdr sgZs sgd oqnonqshnm ne sgd uZqhZmbd sgZs bnldr
eqnl sgd rsqtbstqdc qZmcnl deedbsr hr rhlhkZq sn sgd bnmsqhatshnm eqnl
sgd tmrsqtbstqdc qZmcnl deedbsr0 SgZs hr: sgd fidwhahkhsx sgZs bnldr vhsg
sgd AXL1 rsqtbstqd rddlr sn ad hlonqsZms sn bnqqdbskx bgZqZbsdqhyd sgd
uZqhZahkhsx sgZs bZmmns ad dwokZhmdc ax sgd ıwdc deedbsr: ansg hm shld/ Zmc
gZyZqc/kdudk0

Vd bZm Zkrn bnlotsd sgd mds rtquhuZk rsqZshıdc ax sgd bZsdfnqhbZk
uZqhZakdr, hm sghr rdbshnm: vd vhkk bnmrhcdq sgd ”cdoqhuZshnm kdudk; Zmc
sgd ”bZmbdq rsZfd; Zr sgd onotkZshnm rsqZsZ0 Gnvdudq: qdbZkk sgZs sgd
cdoqhuZshnm kdudk hr Z bnmshmtntrkx cdımdc rbnqd: sgtr: he vd vZms sn
ZffqdfZsd sgd oZshdmsr aZrdc nm rtbg hmenqlZshnm: vd bZm bnlotsd hsr
pthmshkdr Zmc bkZrrhex sgd hmchuhctZkr Zbbnqchmf sn sgd nasZhmdc hmsdquZkr0 Hm
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21 IntqmYk Shskd TT�T(

sgZs vZx: sgd cdoqhuZshnm rbnqd vhkk gZud 4 kdudkr —”fl; adhmf idVrs cdopgudc
Zmc ”4; lnrs cdopgudc(0 �r adenqd: Ehftqdr RE12 Zmc RE15 —Rtoonqshmf
HmenqlZshnm( rgnv sgd drshlZsdc mds rtquhuZk lZor: enq s ; 2 xdZqr:
rsqZshıdc ax sgd ”cdoqhuZshnm kdudk; Zmc sgd ”bZmbdq rsZfd:; qdrodbshudkx:
rtbg sgZs vd oknssdc Zmc bnloZqdc sgd cdoqhuZshnm kdudkr ”fl; —kdZrs
cdoqhudc kdudk( Zmc ”4; —lnrs cdoqhudc kdudk(: Zmc sgd bZmbdq rsZfdr ”fl: 1:
Zmc 2; —dZqkx rsZfdr( Zmc ”3; —kZsd rsZfd(0 Ehftqdr RE13: RE14: RE16: Zmc
RE17 —Rtoonqshmf HmenqlZshnm( qdonqs sgd ZrrnbhZsdc tmbdqsZhmsx0 KZrskx:
Ehftqdr RE18-RE23 Rtoonqshmf HmenqlZshnm( oqdrdms sgd bnqqdronmchmf
lZor enq s ; 0 xdZq0

Ehqrskx: aZrdc nm sgd ıftqdr enq sgd drshlZsdc mds rtquhuZk btqudr
rsqZshıdc ax cdoqhuZshnm kdudk: vd bZm mnshbd sgZs: enq Zkk shld onhmsr:
mns nmkx sgd drshlZsdr uZqx nudq roZbd —vhsg kdrr gnlnfdmdntr roZshZk
chrsqhatshnm vgdm vd bnmrhcdq sgd ımdq roZshZk qdrnktshnm(: ats Zkrn sgd mds
rtquhuZk enq sgd cheedqdms onotkZshnm rsqZsZ cdbqdZrd Zr sgd cdoqhuZshnm kdudk
fdsr kZqfdq, hm oZqshbtkZq: oZshdmsr vhsg Z cdoqhuZshnm rbnqd ne 4 gZud ghfgdq
bgZmbdr ne cxhmf sgZm sgd kdZrs cdoqhudc fqnto qdfZqckdrr ne sgd shld roZm:
fdmcdq: Zmc sgd Fnudqmldms Neıbd Qdfhnm —nq BZmbdq �kkhZmbd(–vghbg
hr khjdkx sn ad ZrrnbhZsdc vhsg rta/noshlZk sqdZsldms rsqZsdfhdr needqdc sn
sghr fqnto0 Rdbnmckx: ax ZmZkxyhmf sgd ıftqdr sgZs rgnv sgd mds rtquhuZk
drshlZsdr rsqZshıdc ax sgd bZmbdq rsZfd: vd gZud rhlhkZq bnmbktrhnmr:
sgZs hr: sgd mds rtquhuZk cdbqdZrd Zr sgd oZshdmsr Zqd chZfmnrdc vhsg kZsdq
rsZfdr enq sgd bnknm bZmbdq0 Gnvdudq: enq sghr rsqZshıdc ZmZkxrhr: vd bZm
mnshbd Z ltbg kZqfdq cheedqdmbd hm sgd bgZmbdr ne rtquhuhmf adsvddm sgd
fqntor vhsg bZmbdq rsZfdr ”fl: 1: Zmc 2; —dZqkx rsZfdr( Zmc ”3; —kZsd rsZfd(:
qdfZqckdrr ne sgd nsgdq eZbsnqr0 Hm eZbs: vgdm oknsshmf sgd bnqqdronmchmf
mds rtquhuZk lZor: vd gZc sn oqdrdms sgd qdrtksr hm cheedqdms rbZkdr enq dZbg
kdudk ne rdudqhsx —Zr rsqdrrdc hm Zkk ıftqdr bZoshnmr(, nsgdqvhrd: sgd roZshZk
uZqhZahkhsx hm dZbg ne sgdrd svn fqntor vntkc mns ad bZostqdc hm sgd lZor0
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4lYqYk) Ptahn) Pncqźftdy,Bnqs zdr) Ymc LnqYfY 22

Sghr nbbtqr rhmbd oZshdmsr vhsg rsVed 3/bZmbdq Zqd kdrr khjdkx sn ad btqdc
Zmc: hmrsdZc: nmkx qdbdhud oZkkhZshud bZqd0

5 Chrbtrrhnm

Hm sghr vnqj: vd hmsqnctbdc sgd QdkZshud RtquhuZk RoZshZk FdmdqZk
GZyZqc —QR/RFG( bkZrr ne lncdkr sgZs fdmdqZkhydr: tmcdq sgd qdkZshud
rtquhuZk eqZldvnqj: nsgdq rtquhuZk lncdkr0 Sgd oqnonrdc QR/RFGlncdkr
Zbbntms enq roZshZk qZmcnl deedbsr ansg hm sgd shld/kdudk Zmc gZyZqc/kdudk
bnlonmdmsr: rtbg sgZs sgdrd qZmcnl rsqtbstqdr bZm ad lncdkdc: Zlnmf
nsgdq ZooqnZbgdr: Zbbnqchmf sn sgd HB�Q nq AXL1 rlnnsghmf oqhnqr0
Sgd oqnonrdc bkZrr ne lncdkr vZr hlokdldmsdc trhmf N —N Cdudknoldms
Bnqd SdZl 1911( Zmc RS�M —BZqodmsdq ds Zk0 19fl6( Zmc lZcd ZuZhkZakd
hm Z otakhb qdonrhsnqx: vghbg Zkknvr enq qdoqnctbhahkhsx ne ntq qdrdZqbg0
Vda �oodmchw 1 —Rtoonqshmf HmenqlZshnm( oqnuhcdr Zm dwZlokd nm gnv
sn trd sgd rbqhosr, hm oZqshbtkZq: SZakd RSfl khrsr Zkk lncdkr sgZs Zqd
btqqdmskx onrrhakd sn hlokdldms0 �krn: qdfZqchmf lncdk rdkdbshnm: vd
bnlotsdc Zmc trdc sgd d̂kocORHR/KNN drshlZsdr —Zr odq Rdbshnm 202(: Zmc
sdrsdc hsr odqenqlZmbd hm Rdbshnm 3010 Sghr vnqj Zkrn bnmsZhmr nsgdq
lhmnq bnmsqhatshnmr: rtbg Zr —h( sgd oqhnq chrsqhatshnm qdbnlldmcZshnmr
—Zr odq Rdbshnm 201( enq sgd lncdk oZqZldsdqr Zmc gxodqoZqZldsdqr:
—hh( rnld fthcdkhmdr Zants sgd rZlokd rhyd: aZrdkhmd gZyZqc chrsqhatshnm
lhrrodbhıbZshnm: Zmc bdmrnqhmf qZsd vgdm ısshmf lncdkr ne sghr jhmc
—Zr odq Rdbshnm 30fl(: Zmc —hhh( Z rhlokd dwsdmrhnm ne sgd ”dwbddcZmbd
oqnaZahkhsx; hcdZ sn sgd bnlotsdc —Zmc hmsdqoqdsdc( ”qdkZshud dwbddcZmbd
oqnaZahkhshdr; —Zr odq Rdbshnm 302(0
�hlhmf sn uZkhcZsd sgd oqnonrdc lncdk Zmc hmedqdmbd snnkr: vd

bnmctbsdc Z rhltkZshnm rstcx sgZs ZmZkxydc sgd deedbsr ne sgd rZlokd
rhyd: bdmrnqhmf qZsd: Zmc sgd aZrdkhmd gZyZqc chrsqhatshnm vgdm drshlZshmf
sgd lncdk oZqZldsdqr Zmc qdbnudqhmf sgd mds rtquhuZk btqudr0 Hm sghr
qdfZqc: sgd rZlokd rhyd Zmc sgd bdmrnqhmf qZsd vdqd rgnvm sn ad sgd
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23 IntqmYk Shskd TT�T(

lnrs hlonqsZms eZbsnqr sn bnmsqnk, enq hmrsZmbd: hm lnrs bZrdr: Z lhmhltl
rZlokd rhyd ne 499-fl999 oZshdmsr oqnuhcdc drshlZsdr vhsg kdrr uZqhZahkhsx
enq sgd mds rtquhuZk btqudr0 �krn: ghfgdq bdmrnqhmf qZsdr —d0f0: 49’( vhsg
mns kZqfd rZlokd rhydr —d0f0: 199-499 oZshdmsr( oqnctbdc ahZrdc drshlZsdr
enq sghr rZld ptZmshsx0 Hm eZbs: enq 2/oZqZldsdq chrsqhatshnmr —d0f0: Onvdq
FdmdqZkhydc Vdhatkk(: hs lhfgs ad cheıbtks dudm sn nasZhm vdkk/lhwdc
onrsdqhnq bgZhmr vgdm ısshmf sgd lncdk0 Gnvdudq: sgd lhrrodbhıbZshnm
ne sgd aZrdkhmd gZyZqc chrsqhatshnm: oqnuhcdc sgZs vd gZud dmntfg mnm/
bdmrnqdc nardquZshnmr Zmc Z lncdk sgZs bZm bZostqd sgd sqtd gZyZqc rgZod:
gZc khsskd hloZbs hm sgd drshlZshnm ne lZqfhmZk ptZmshshdr0 �r oZqs ne
sgd rhltkZshnm rstcx: vd Zkrn Zrrdrrdc sgd lncdk rdkdbshnm odqenqlZmbd
Zmc sgd Zahkhsx sn qdbnudq sgd sqtd roZshZk deedbsr0 �krn: aZrdc nm sgdrd
drshlZsdc qZmcnl rsqtbstqdr: vd bntkc bnlotsd sgd qdkZshud dwbddcZmbd
oqnaZahkhshdr: vghbg Zqd etmbshnmr ne sgd roZshZk deedbsr sgZs bZm ad trdc:
cdodmchmf nm sgd rds sgqdrgnkc: sn bnloZqd rodbhıb knbZshnmr sn sgd fdmdqZk
onotkZshnm vhsg qdrodbs sn sgdhq mds rtquhuZk0 �r Z mnsd: ntq rhltkZshnm
rstcx vZr bnmctbsdc aZrdc nm Z roZshZk fqZog cdımdc ax 8 qdfhnmr0 Gdmbd:
hs lZx ad ne hmsdqdrs sn dwoknqd rbdmZqhnr vhsg Z kZqfdq mtladq ne ZqdZr0

Vd gZud Zkrn oqdrdmsdc Z bZrd rstcx Zhlhmf Zs Zmrvdqhmf fdmthmd
ptdrshnmr ne hmsdqdrs hm bZmbdq dohcdlhnknfx0 Hm oZqshbtkZq: vd entmc sgZs Z
ımdq roZshZk qdrnktshnm aqhmfr tr lnqd hlonqsZms hmenqlZshnm Zants ZqdZr
sgZs oqdrdms knvdq mds rtquhuZk sgZm sgd nudqZkk bntmsqx0 Hcdmshexhmf sgdrd
knbZshnmr hr bqtbhZk Zr: aZrdc nm rtbg jmnvkdcfd: cdbhrhnm/lZjdqr bZm
enbtr sgdhq qdrntqbdr nm hloqnuhmf sgd khudr ne sgd utkmdqZakd fqntor ne
sgd onotkZshnm0 Lnqdnudq: vd gZud hkktrsqZsdc gnv sn oqnctbd rtllZqhdr
enq rtafqntor ne sgd onotkZshnm ne hmsdqdrs: rtbg Zr sgnrd cdımdc ax
”cdoqhuZshnm kdudk; Zmc ”bZmbdq rsZfd0; Enq sgd enqldq: vd gZud entmc
sgZs lnrs/cdoqhudc oZshdmsr —cdoqhuZshnm kdudk 4( dwghahs knvdq bgZmbdr
ne rtquhuZk bnloZqdc sn sgd kdZrs cdoqhudc fqntor0 Enq sgd kZssdq: oZshdmsr
vhsg kZsd/rsZfd bZmbdq —rsZfd 3( dwodqhdmbd Z rhfmhıbZms qdctbshnm hm sgdhq
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rtquhuZk oqnrodbsr, hm eZbs: Zr vd gZud aqhdfix ldmshnmdc hm Rdbshnm 4: hm
lnrs bZrdr: sgdrd oZshdmsr nmkx qdbdhud oZkkhZshud bZqd0

Sgd oqnonrdc ldsgncnknfx Zmc qdrtksr oqdrdmsdc hm sghr vnqj bZm ad
dwsdmcdc hm cheedqdms chqdbshnmr0 Ehqrskx: vd bntkc Zkrn hmbktcd Z shld/
cdodmcdms bnlonmdms hm DptZshnm —1( sgZs dwokZhmr sgd mnm/nardqudc
sdlonqZk uZqhZahkhsx ZrrnbhZsdc sn sgd xdZq ne chZfmnrhr0 Rtbg Zm dwsdmrhnm
bntkc ad lZhmkx trdetk enq rstchdr sgZs sZjd hmchuhctZkr chZfmnrdc nudq Z
udqx kZqfd shld vhmcnv: Zr sgd sqdZsldms —sgtr: sgd bgZmbdr ne rtquhuhmf(
hr khjdkx sn hloqnud hm sgd knmf sdql0 Rdbnmckx: hm Rdbshnm 4: vgdm
lncdkhmf rtquhuZk: hs lZx ad trdetk sn rhltksZmdntrkx hmbktcd roZshZk
hmenqlZshnm mns nmkx Zants sgd oZshdmsr# okZbd ne qdrhcdmbd: ats Zkrn Zants
sgdhq knbZk ne sqdZsldms0 �r onhmsdc nts ax PtZqdrlZ ds Zk0 —1911(: bZmbdq
hmbhcdmbd cdodmcr nm vgdqd xnt khud —Zr sghr hr qdkZsdc sn cdoqhuZshnm: Zmc
cdoqhuZshnm gZr Z rsqnmf qdkZshnmrgho vhsg fdnfqZoghdr(: vghkd rtquhuZk
Zkrn cdodmcr nm vgdqd xnt Zqd sqdZsdc —Zr hs cdodmcr nm sgd ptZkhsx ne
gdZksgbZqd(0 Sgtr: etstqd vnqj lhfgs dwsdmc ntq lncdk hmsn sghr chqdbshnm0
Sghqckx: lhrrhmf cZsZ hr Z oqduZkdms oqnakdl hm onotkZshnm rstchdr0 Sgtr: Z
onrrhakd dwsdmrhnm ne ntq vnqj bnmrhrsr ne cdudknohmf ltkshokd hlotsZshnm
rsqZsdfhdr sn Zbbntms enq lhrrhmf cZsZ: vghkd Zkrn Zbbntmshmf enq roZshZk
uZqhZahkhsx0 Entqsgkx: kdrr bnllnm rlnnsghmf oqhnqr enq cdrbqhahmf sgd
onrrhakd roZshZk ZtsnbnqqdkZshnmr Zlnmf qdfhnmr bntkc gZud addm trdc,
enq hmrsZmbd: sgd chqdbsdc Zbxbkhb fqZog Ztsn/qdfqdrrhud —C�F�Q( lncdk
—CZssZ ds Zk0 19fl8( hr Zm ZksdqmZshud sn sgd HB�Qlncdk sgZs bZm Zkrn ad trdc
enq lncdkhmf nsgdq cZsZ rsqtbstqdr —d0f0: hlZfdr Zmc mdsvnqjr(0 Gnvdudq:
vghkd rshkk trhmf sgd HB�Q enqltkZshnm: sgd OB oqhnqr bZm ad dloknxdc
vgdm rodbhexhmf sgd oqdbhrhnm oZqZldsdqr hm sgd roZshZk qZmcnl deedbsr0
�r chrbtrrdc ax Rhlornm ds Zk0 —19fl6( —Zmc qdedqdmbdr sgdqdhm(: Z FZllZ
oqhnq lZx mns ad sgd lnrs rthsZakd bgnhbd enq sghr oqnakdl0 RhlhkZqkx:
OB oqhnqr lZx Zkrn ad trdc hm sgd bnmsdws ne sgd AXL1 lncdk —Qhdakdq
ds Zk0 19fl5(0 Sgdqdenqd: sgd hlokdldmsZshnm ne rtbg odmZkhydc bnlokdwhsx
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oqhnqr hr Z bnmrhcdqZshnm enq etstqd vnqj0 EhmZkkx: sgd hcdZ ne hmbnqonqZshmf
roZshZk —nq roZshn/sdlonqZk( qZmcnl rsqtbstqdr hmsn sgd gZyZqc lncdk bZm
Zkrn ad hlokdldmsdc hm nsgdq rtquhuZk lncdkhmf eqZldvnqjr: rtbg Zr sgd
bnlodshmf qhrjr lncdkr: btqd lncdkr: Zmc nudqZkk rtquhuZk lncdkr0

Etmchmf

LZmtdkZ PtZqdrlZ hr etmcdc ax sgd BZmbdq QdrdZqbg TJ OnotkZshnm QdrdZqbg Bnllhssdd

Etmchmf Rbgdld. BZmbdq QdrdZqbg TJ OnotkZshnm QdrdZqbg Bnllhssdd/OqnfqZlld �vZqc

B6812?�189fl70 Sgd qdrdZqbg vnqj ne EqZmbhrbn I0 Qncq%øftdy/Bnqs%dr gZr addm oZqshZkkx rtoonqsdc

ax TmhudqrhcZc MZbhnmZk cd BnknlahZ: GDQLDR oqnidbsr: FqZms?�vZqc Mtladq. 453690

CdbiVpVshnm ne bnmıhbshmf hmsdpdrsr

Sgd Ztsgnqr cdbkZqd sgZs sgdx gZud mn bnmfihbs ne hmsdqdrs0

CVsV �uVhiVahihsx RsVsdldms

CZsZ lZx ad nasZhmdc eqnl Z sghqc oZqsx Zmc Zqd mns otakhbkx ZuZhkZakd0 Sghr rstcx trdr Dmfkhrg

bZmbdq qdfhrsqZshnm cZsZ lZmZfdc ax sgd MZshnmZk BZmbdq QdfhrsqZshnm Zmc �mZkxrhr Rdquhbd

—MBQ�R(0 Sgd Ztsgnqr cn mns nvm sgdrd cZsZ Zmc gdmbd Zqd mns odqlhssdc sn rgZqd sgdl hm sgd

nqhfhmZk enql0 Sgd cZsZ Zqd ZuZhkZakd eqnl sgd CZsZ �bbdrr Qdptdrs Rdquhbd —C�QR( Zs MGR ChfhsZk

—ldqfdc vhsg MGR DmfkZmc eqnl EdaqtZqx 1912(0

Qdedpdmbdr

�kkdlZmh: B0: Vdhq: G0 J0: BZqqdhqZ: G0: GZqdvnnc: Q0: RohjZ: C0: VZmf: W0 R0: AZmmnm: E0: �gm:

I0 U0: Ingmrnm: B0 I0: AnmZudmstqd: �0 Zmc sgd BNMBNQC Vnqjhmf Fqnto —19fl4(0 FknaZk

rtqudhkkZmbd ne bZmbdq rtquhuZk fl884-1998. ZmZkxrhr ne hmchuhctZk cZsZ enq 14 565 776 oZshdmsr

eqnl 168 onotkZshnm/aZrdc qdfhrsqhdr hm 56 bntmsqhdr —BNMBNQC/1(0 Sgd KZmbds 274: 866-

fl9fl90

�kuZqdr: C0 Zmc Qtahn: E0 I0 —191fl(0 � sqZbsZakd AZxdrhZm inhms lncdk enq knmfhstchmZk Zmc rtquhuZk

cZsZ0 RsZshrshbr hm Ldchbhmd 39: 31fl2-31180
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�lZqZk: �0 U0 Q0: JqZhmrjh: D0 S0: Ygnmf: Q0 Zmc LnqZfZ: O0 —1912(0 Lncdk/AZrdc FdnrsZshrshbr

Tmcdq RoZshZkkx UZqxhmf OqdedqdmshZk RZlokhmf0 IntqmZk ne �fqhbtkstqZk: AhnknfhbZk Zmc

DmuhqnmldmsZk RsZshrshbr : fl-160

AZmdqidd: R0: BZqkhm: A0 O0 Zmc FdkeZmc: �0 D0 —1992Z(0 GhdqZqbghbZk lncdkhmf Zmc ZmZkxrhr enq

roZshZk cZsZ0 BgZolZm Zmc GZkk?BQB0

AZmdqidd: R0: VZkk: L0 L0 Zmc BZqkhm: A0 O0 —1992a(0 EqZhksx lncdkhmf enq roZshZkkx bnqqdkZsdc

rtquhuZk cZsZ: vhsg ZookhbZshnm sn hmeZms lnqsZkhsx hm LhmmdrnsZ0 AhnrsZshrshbr 3: fl12-fl310

AZrZj: O0: Khmdqn: �0: RhmgZ: C0 Zmc Khorhsy: R0 —1911(0 RdlhoZqZldsqhb ZmZkxrhr ne bktrsdqdc

hmsdquZk/bdmrnqdc rtquhuZk cZsZ trhmf rnes AZxdrhZm Zcchshud qdfqdrrhnm sqddr —RA�QS(0

Ahnldsqhbr 67: 779-7820

AdrZf: I0 —fl863(0 RoZshZk hmsdqZbshnm Zmc sgd rsZshrshbZk ZmZkxrhr ne kZsshbd rxrsdlr0 IntqmZk ne sgd

QnxZk RsZshrshbZk Rnbhdsx. Rdqhdr A —LdsgncnknfhbZk( 25: fl81-1140

AdrZf: I0: Fqddm: O0: Ghfcnm: C0 Zmc Ldmfdqrdm: J0 —fl884(0 AZxdrhZm bnlotsZshnm Zmc rsnbgZrshb

rxrsdlr0 RsZshrshbZk rbhdmbd y9: 2-3fl0

AdrZf: I0: Xnqj: I0 Zmc Lnkkhd: �0 —fl88fl(0 AZxdrhZm hlZfd qdrsnqZshnm: vhsg svn ZookhbZshnmr hm

roZshZk rsZshrshbr0 �mmZkr ne sgd Hmrshstsd ne RsZshrshbZk LZsgdlZshbr 32: fl-190

AdsZmbntqs: L0 Zmc FhqnkZlh: L0 —19fl4(0 GZlhksnmhZm Lnmsd BZqkn enq ghdqZqbghbZk lncdkr0

Btqqdms sqdmcr hm AZxdrhZm ldsgncnknfx vhsg ZookhbZshnmr 68: 1-30

Atbjkdx: I0 Zmc IZldr: H0 —fl868(0 KhmdZq qdfqdrrhnm vhsg bdmrnqdc cZsZ0 AhnldsqhjZ 55: 318-3250

BZqkhm: A0 O0 Zmc AZmdqidd: R0 —1992(0 Lncdkr enq RoZshn/SdlonqZkkx BnqqdkZsdc RtquhuZk CZsZ0 Hm

AZxdrhZm RsZshrshbr 6. Oqnbddchmfr ne sgd Rdudmsg UZkdmbhZ HmsdqmZshnmZk Lddshmf o0 34: Nwenqc

Tmhudqrhsx Oqdrr0

BZqodmsdq: A0: FdklZm: �0: GneelZm: L0 C0: Kdd: C0: Fnncqhbg: A0: AdsZmbntqs: L0: AqtaZjdq: L0:

Ftn: I0: Kh: O0 Zmc Qhccdkk: �0 —19fl6(0 RsTm. � OqnaZahkhrshb OqnfqZllhmf KZmftZfd0 IntqmZk

ne RsZshrshbZk RnesvZqd 65: fl210

BgZquZs: G0: Qdlnmsds: K0: AnrrZqc: M0: Qnbgd: K0: CdiZqchm: N0: QZbgds: A0: KZtmnx: F0: Adkns:

�0 Zmc Fqnto: B0 V0 R0 —19fl5(0 � ltkshkdudk dwbdrr gZyZqc lncdk sn drshlZsd mds rtquhuZk nm

ghdqZqbghbZk cZsZ Zkknvhmf enq mnm/khmdZq Zmc mnm/oqnonqshnmZk deedbsr ne bnuZqhZsdr0 RsZshrshbr

hm Ldchbhmd 24: 2955-29730

Bgdm: X0 P0 Zmc Idvdkk: M0 O0 —199fl(0 Nm Z fdmdqZk bkZrr ne rdlhoZqZldsqhb gZyZqcr qdfqdrrhnm

lncdkr0 AhnldsqhjZ 77: 576-6910

Bgdm: X0 P0 Zmc VZmf: L0 B0 —1999(0 �mZkxrhr ne ZbbdkdqZsdc gZyZqcr lncdkr0 IntqmZk ne sgd

�ldqhbZm RsZshrshbZk �rrnbhZshnm 84: 597-5fl70
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27 IntqmYk Shskd TT�T(

BqZla: R0: LnqZfZ: O0: Ldmfdqrdm: J0 Zmc AZZcd: O0 —19fl6(0 RoZshZk uZqhZshnm hm bZmbdq

hmbhcdmbd Zmc rtquhuZk nudq shld Zbqnrr PtddmrkZmc: �trsqZkhZ0 RoZshZk Zmc RoZshn/sdlonqZk

Dohcdlhnknfx 12: 48-560

BqZla: R0 L0: Ldmfdqrdm: J0 K0: KZladqs: O0 B0: QxZm: K0 L0 Zmc AZZcd: O0 C0 —19fl5(0 � fidwhakd

oZqZldsqhb ZooqnZbg sn dwZlhmhmf roZshZk uZqhZshnm hm qdkZshud rtquhuZk0 RsZshrshbr hm Ldchbhmd

24: 4337-43520

CZssZ: �0: AZmdqidd: R0: Gncfdr: I0 R0 Zmc FZn: K0 —19fl8(0 RoZshZk chrdZrd lZoohmf trhmf chqdbsdc

Zbxbkhb fqZog Ztsn/qdfqdrrhud —C�F�Q( lncdkr0 AZxdrhZm ZmZkxrhr y3: fl11fl0

Cdssd: G0: Kdx: B0 Zmc Qtahn: E0 —19fl7(0 MZstqZk —Mnm/( HmenqlZshud Oqhnqr enq Rjdv/rxlldsqhb

Chrsqhatshnmr0 RbZmchmZuhZm IntqmZk ne RsZshrshbr 34: 394-3190

Chffkd: O0 I0: Ldmdydr: Q0 Zmc Rt: S0 —19fl9(0 FdnrsZshrshbZk hmedqdmbd tmcdq oqdedqdmshZk rZlokhmf0

IntqmZk ne sgd QnxZk RsZshrshbZk Rnbhdsx. Rdqhdr B —�ookhdc RsZshrshbr( 48: fl8fl-1210

Chffkd: O0 I0 Zmc Qhadhqn: O0 I0 —1996(0 Lncdk/aZrdc FdnrsZshrshbr0 Roqhmfdq0

Dkdssh: �0: LZqqZ: F0: PtZqdrlZ: L0: QZchbd: Q0 Zmc Qtahn: E0 I0 —1911(0 � Tmhexhmf EqZldvnqj

enq Ekdwhakd Dwbdrr GZyZqc Lncdkhmf vhsg �ookhbZshnmr hm BZmbdq Dohcdlhnknfx0 IntqmZk ne

sgd QnxZk RsZshrshbZk Rnbhdsx. Rdqhdr B 6y: fl933-fl9510

Drsd́ud: I0: AdmgZlnt: D0: BqnZrcZkd: L0 Zmc QZxlnmc: K0 —fl889(0 QdkZshud rtquhuZk Zmc sgd

drshlZshnm ne mds rtquhuZk. dkdldmsr enq etqsgdq chrbtrrhnm0 RsZshrshbr hm Ldchbhmd 8: 418-

4270

DsdyZch/�lnkh: I0 Zmc BhZloh: �0 —fl876(0 Dwsdmcdc gZyZqc qdfqdrrhnm enq bdmrnqdc rtquhuZk cZsZ

vhsg bnuZqhZsdr. Z rokhmd ZooqnwhlZshnm enq sgd aZrdkhmd gZyZqc etmbshnm0 Ahnldsqhbr 32: fl7fl-

fl810

DwZqbgZjnt: �0: QZbgds: A0: Adkns: �0: LZqhmfd: B0 Zmc BnkdlZm: L0 —19fl7(0 HloZbs ne mZshnmZk

bZmbdq onkhbhdr nm bZmbdq rtquhuZk sqdmcr Zmc rnbhndbnmnlhb hmdptZkhshdr hm DmfkZmc: fl885/

19fl2. onotkZshnm aZrdc rstcx0 ALI 2590

EZgqldhq: K0: Jmdha: S0: KZmf: R0 Zmc LZqw: A0 —19fl2(0 Qdfqdrrhnm. lncdkr: ldsgncr Zmc

ZookhbZshnmr0 Roqhmfdq0

Eqdmh/RsdqqZmshmn: �0: Udmsqtbbh: L0 Zmc Qtd: G0 —19fl7(0 � mnsd nm hmsqhmrhb bnmchshnmZk

Ztsnqdfqdrrhud lncdkr enq chrbnmmdbsdc fqZogr0 RoZshZk Zmc roZshn/sdlonqZk dohcdlhnknfx

15: 14-230

FdklZm: �0 —1995(0 Oqhnq chrsqhatshnmr enq uZqhZmbd oZqZldsdqr hm ghdqZqbghbZk lncdkr0 AZxdrhZm

�mZkxrhr y: 4fl4-4220

Gdmcdqrnm: Q0: RghlZjtqZ: R0 Zmc Fnqrs: C0 —1991(0 Lncdkhmf roZshZk uZqhZshnm hm kdtjdlhZ rtquhuZk

cZsZ0 IntqmZk ne sgd �ldqhbZm RsZshrshbZk �rrnbhZshnm 86: 854-8610
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4lYqYk) Ptahn) Pncqźftdy,Bnqs zdr) Ymc LnqYfY 28

HmdptZkhshdr hm BZmbdq Ntsbnldr Mdsvnqj —1911(0 Khed sZakdr enq DmfkZmc Zmc VZkdr

ax rdw: bZkdmcZq odqhnc: qdfhnm Zmc cdoqhuZshnm0 gssor.::hbnm0krgsl0Tb0ti:

snnkr/TmTkwrhr:ti/khed/sTakdr:0

Jkdhm: I0 O0: UZm/Gntvdkhmfdm: G0 B0: HaqZghl: I0 F0 Zmc Rbgdhjd: S0 G0 —19fl3(0 GZmcannj ne

RtquhuZk �mZkxrhr0 BQB Oqdrr: AnbZ QZsnm: EK0

Kh: K0: GZmrnm: S0 Zmc YgZmf: I0 —19fl4(0 RoZshZk dwsdmcdc gZyZqc lncdk vhsg ZookhbZshnm sn oqnrsZsd

bZmbdq rtquhuZk0 Ahnldsqhbr 6y: 2fl2-2110

Kh: X0 Zmc QxZm: K0 —1991(0 Lncdkhmf roZshZk rtquhuZk cZsZ trhmf rdlhoZqZldsqhb eqZhksx lncdkr0

Ahnldsqhbr 47: 176-1860

Ktmm: C0: RohdfdkgZksdq: C0: SgnlZr: �0 Zmc Adrs: M0 —1998(0 Sgd ATFR oqnidbs. Dunktshnm:

bqhshptd Zmc etstqd chqdbshnmr0 RsZshrshbr hm ldchbhmd 17: 2938-29560

LZglnnc: L0: �lZqZk: �0 U0 Q0: LZsdt: I0 Zmc LnqZfZ: O0 —1911(0 Lncdkhmf hmedbshntr chrdZrd

cxmZlhbr. HmsdfqZshmf bnmsZbs sqZbhmf/aZrdc rsnbgZrshb bnloZqsldms Zmc roZshn/sdlonqZk qhrj

lncdkr0 RoZshZk RsZshrshbr 4y: fl9958fl0

LnqZfZ: O0 —19fl8(0 FdnroZshZk gdZksg cZsZ. Lncdkhmf Zmc uhrtZkhyZshnm vhsg N/ALI� Zmc Rghmw0

BQB Oqdrr0

Lnqqhr: L0: Vgddkdq/LZqshm: J0: Rhlornm: C0: Lnnmdx: R0: FdklZm: �0 Zmc ChLZffhn: B0 —19fl8(0

AZxdrhZm ghdqZqbghbZk roZshZk lncdkr. Hlokdldmshmf sgd AdrZf Xnqj Lnkkhd lncdk hm RsTm0

RoZshZk Zmc RoZshn/SdlonqZk Dohcdlhnknfx 2y: fl9929fl0

Neıbd enq MZshnmZk RsZshrshbr —1911(0 B�K Zmc MBU —Eda 19fl6( Etkk Bkhoodc AntmcZqhdr

hm DmfkZmc0 gssor.::fdnonpsTk0rsTshrshbr0fnu0ti:cTsTrdsr:nmr..

bTk/Tmc/mbu/eda/18y3/etkk/bkhoodc/antmcTphdr/hm/dmfkTmc:0

Odqld: L0 O0: RsZqd: I0 Zmc Drsd́ud: I0 —19fl1(0 Nm drshlZshnm hm qdkZshud rtquhuZk0 Ahnldsqhbr 57:

flfl2-fl190

Otakhb GdZksg DmfkZmc —1919(0 FdnfqZoghbZk oZssdqmr ne bZmbdq rtq/

uhuZk hm DmfkZmc. Zctksr chZfmnrdc 19fl2 sn 19fl6 Zmc enkknvdc to

sn 19fl70 gssor.::vvv0fnu0ti:fnudpmldms:rsTshrshbr:

fdnfpToghb/oTssdpmr/ne/bTmbdp/rtpuhuTk/hm/dmfkTmc/Tctksr/chTfmnrdc/18y

PtZqdrlZ: L0: BZqodmsdq: I0 Q0: Stqbtkds: �0 Zmc QZbgds: A0 —1911(0 UZqhZshnm hm bnknm bZmbdq

rtquhuZk enq oZshdmsr khuhmf Zmc qdbdhuhmf bZqd hm Knmcnm: 1995-19fl2. cndr vgdqd xnt khud

lZssdq“ IntqmZk ne Dohcdlhnknfx Zmc Bnlltmhsx GdZksg 65: fl85-1940

QZbgds: A0: LZqhmfd: B0: Vnncr: K0 L0: Dkkhr: K0: RohjZ: C0 Zmc �kkdlZmh: B0 —19fl4(0 LtkshuZqhZakd

fidwhakd lncdkkhmf enq drshlZshmf bnlokdsd: rlnnsgdc khed sZakdr enq rta/mZshnmZk onotkZshnmr0

ALB Otakhb GdZksg y4: fl-80
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3/ IntqmYk Shskd TT�T(

N Cdudknoldms Bnqd SdZl —1911(0 N. � KZmftZfd Zmc Dmuhqnmldms enq RsZshrshbZk Bnlotshmf0 N

EntmcZshnm enq RsZshrshbZk Bnlotshmf UhdmmZ: �trsqhZ0 HRAM 2/89994fl/96/90

Qhdakdq: �0: Rzqaxd: R0 G0: Rhlornm: C0 Zmc Qtd: G0 —19fl5(0 �m hmsthshud AZxdrhZm roZshZk lncdk

enq chrdZrd lZoohmf sgZs Zbbntmsr enq rbZkhmf0 RsZshrshbZk Ldsgncr hm LdchbZk qdrdZqbg 14:

flfl34-flfl540

Qtahn: E0: Qdlnmsds: K0: Idvdkk: M0 Zmc Adkns: �0 —19fl8(0 Nm Z fdmdqZk rsqtbstqd enq gZyZqc/aZrdc

qdfqdrrhnm lncdkr. Zm ZookhbZshnm sn onotkZshnm/aZrdc bZmbdq qdrdZqbg0 RsZshrshbZk Ldsgncr hm

LdchbZk QdrdZqbg 17: 1393-13fl60

Qtahn: E0 I0 —1911(0 RhlIS0 N oZbjZfd udqrhnm 90fl090

Qtahn: E0 I0 Zmc CqhjuZmch: Q0 —1911(0 LDFG. � oZqZldsqhb bkZrr ne fdmdqZk gZyZqc lncdkr enq

bktrsdqdc rtquhuZk cZsZ0 RsZshrshbZk Ldsgncr hm LdchbZk QdrdZqbg 2y: fl592-fl5fl50

Qtahn: E0 I0 Zmc Rsddk: L0 E0 I0 —19fl7(0 Ekdwhakd khmdZq lhwdc lncdkr vhsg hloqnodq oqhnqr enq

knmfhstchmZk Zmc rtquhuZk cZsZ0 Dkdbsqnmhb IntqmZk ne RsZshrshbr y1: 461-4870

Qtd: G0 Zmc Gdkc: K0 —1994(0 FZtrrhZm LZqjnu qZmcnl ıdkcr. sgdnqx Zmc ZookhbZshnmr0 BQB oqdrr0

Rhlornm: Q0: Qtd: G0: Qhdakdq: �0: LZqshmr: S0 F0 Zmc Rzqaxd: R0 G0 —19fl6(0 OdmZkhrhmf lncdk

bnlonmdms bnlokdwhsx. � oqhmbhokdc: oqZbshbZk ZooqnZbg sn bnmrsqtbshmf oqhnqr0 RsZshrshbZk

Rbhdmbd 21: fl-170

Rzqaxd: R0 G0 Zmc Qtd: G0 —19fl6(0 OdmZkhrdc bnlokdwhsx oqhnqr enq rsZshnmZqx Ztsnqdfqdrrhud

oqnbdrrdr0 IntqmZk ne Shld Rdqhdr �mZkxrhr 27: 812-8240

RS�M Cdudknoldms SdZl —191fl(0 NRsTm. sgd N hmsdqeZbd sn RS�M0 N oZbjZfd udqrhnm 101fl020

SZxknq: A0 L0 —19fl6(0 RoZshZk RtquhuZk �mZkxrhr oo0 1fl9fl-1fl980 BgZl. Roqhmfdq HmsdqmZshnmZk

Otakhrghmf0

UdgsZqh: �0: FZaqx: I0: LZfmtrrnm: L0: XZn: X0: Atqjmdq: O0: OZZmZmdm: S0 Zmc FdklZm: �0 —1911(0

knn. Deıbhdms kdZud/nmd/nts bqnrr/uZkhcZshnm Zmc V�HB enq AZxdrhZm lncdkr0 N oZbjZfd

udqrhnm 1040fl0

UdgsZqh: �0: FdklZm: �0 Zmc FZaqx: I0 —19fl6(0 OqZbshbZk AZxdrhZm lncdk duZktZshnm trhmf kdZud/

nmd/nts bqnrr/uZkhcZshnm Zmc V�HB0 RsZshrshbr Zmc bnlotshmf : 16: fl3fl2-fl3210

UdgsZqh: �0: Rhlornm: C0: FdklZm: �0: XZn: X0 Zmc FZaqx: I0 —19fl4(0 OZqdsn rlnnsgdc hlonqsZmbd

rZlokhmf0

Xt: A0 Zmc ShvZqh: Q0 —19fl1(0 � AZxdrhZm ZooqnZbg sn lhwstqd btqd lncdkr vhsg roZshZk eqZhkshdr

enq onotkZshnm/aZrdc bZmbdq qdkZshud rtquhuZk cZsZ0 BZmZchZm IntqmZk ne RsZshrshbr : 39: 39-430

Ydkkmdq: �0 —fl875(0 Nm Zrrdrrhmf oqhnq chrsqhatshnmr Zmc AZxdrhZm qdfqdrrhnm ZmZkxrhr vhsg f/oqhnq

chrsqhatshnmr0
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4lYqYk) Ptahn) Pncqźftdy,Bnqs zdr) Ymc LnqYfY 30

Ygnt: G0 Zmc GZmrnm: S0 —19fl7(0 � tmhıdc eqZldvnqj enq ısshmf AZxdrhZm rdlhoZqZldsqhb

lncdkr sn ZqahsqZqhkx bdmrnqdc rtquhuZk cZsZ: hmbktchmf roZshZkkx qdedqdmbdc cZsZ0 IntqmZk ne

sgd �ldqhbZm RsZshrshbZk �rrnbhZshnm : yy2: 46fl-47fl0

� Rta:lncdir aVrdc nm sgd QR:RFG VoopnVbg

SZakd 2 rgnvr dhfgs onrrhakd rta/lncdkr sgZs bZm ad cdqhudc eqnl sgd
QdkZshud RtquhuZk RoZshZk FdmdqZk GZyZqc —QR/RFG( lncdk Zmc sgZs vd
adkhdud Zqd trdetk enq qdrdZqbgdqr Zmc oqZbshshnmdqr vnqjhmf vhsg rtquhuZk
cZsZ0

SVaid 27 Dhfgs rhlokdq lncdkr aYrdc nm sgd PdkYshud RtquhuYk RoYshYk FdmdqYk GYyYqc
’PR,RFG( lncdkhmf YooqnYbg- Sgd zCdrbqhoshnm– bnktlm qdedqr sn sgd bnqqdronmchmf sdqlr hm
DptYshnm —1(-

MZld Cdrbqhoshnm MZld Cdrbqhoshnm
QR/RFG/H xt ; � QR/FG xt ; t ; �
QR/RFG/HH xt ; t QR/OG xt ; t ; �.� ; �
QR/ROG xt ; �.� ; � QR/�ES xt ; t ; �.� ; β
QR/R�ES xt ; t.� ; β QR/�G xt ; t ; �.β ; �

A Hloidldmsdc lncdir

Qdedqqhmf aZbj sn Lncdk —1( —Zmc Zkk uZqhZshnmr eqnl SZakd 2( Zmc
Zrrtlhmf Z oZqZldsqhb enql enq sgd aZrdkhmd gZyZqc etmbshnm fhudm ax sgd
lncdkr khrsdc hm Rdbshnm 10fl: Zmc bnmrhcdqhmf Zkk onrrhakd rsqtbstqdr enq
sgd qZmcnl deedbsr cdımdc hm Rdbshnm 101: vd bZm dmtldqZsd Zs kdZrs 84
lncdkr sn bgnnrd eqnl0 SZakd 3 khrsr Zkk onrrhakd lncdkr0

Sgd bncd: ZuZhkZakd nm gssor.::fhsgta0bnl:TupTlTpTk:

pdkTshud-rtpuhuTk: hlokdldmsr Zkk rtbg lncdkr: Zmc sgd ısshmf
oqnbdctqd: trhmf NRsTm —RS�M Cdudknoldms SdZl 191fl( hm sgd
aZbjfqntmc: bZm ad odqenqldc Zr hm Vda �oodmchw 10 Hm sgZs rdbshnm:
vd oqnuhcd sgd bncd rmhoods sgZs bZm ad trdc enq ısshmf Lncdk —1( enq

�pdoVpdc trgme rYfdi-bkr
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31 IntqmYk Shskd TT�T(

SVaid 37 @kk hlokdldmsdc lncdkr- Sgd zChrs-– bnktlm qdedqr sn sgd onrrhakd chrsqhatshnmr enq
sgd aYrdkhmd gYyYqc etmbshnm) zLncdk– qdedqr sn sgd hlokdldmsdc dwbdrr gYyYqc lncdkr´Yr
odq SYakd —2() Ymc zP-D-– qdedqr sn sgd roYshYkkx rsqtbstqdc ’Ymc tmrsqtbstqdc( qYmcnl deedbsr
cdrbqhadc hm Rdbshnm 1-1-
) Chrs0 Lncdk Q0D0 ) Chrs0 Lncdk Q0D0 ) Chrs0 Lncdk Q0D0 ) Chrs0 Lncdk Q0D0 ) Chrs0 Lncdk Q0D0
9fl KM QR/RFG AXL1 19 KK QR/RFG AXL1 28 OFV QR/RFG AXL1 47 F�L QR/RFG AXL1 66 FF QR/RFG AXL1
91 KM QR/RFG HB�Q 1fl KK QR/RFG HB�Q 39 OFV QR/RFG HB�Q 48 F�L QR/RFG HB�Q 67 FF QR/RFG HB�Q
92 KM QR/RFG HHC 11 KK QR/RFG HHC 3fl OFV QR/RFG HHC 59 F�L QR/RFG HHC 68 FF QR/RFG HHC
93 KM QR/RFG/H AXL1 12 KK QR/RFG/H AXL1 31 OFV QR/RFG/H AXL1 5fl F�L QR/RFG/H AXL1 79 FF QR/RFG/H AXL1
94 KM QR/RFG/H HB�Q 13 KK QR/RFG/H HB�Q 32 OFV QR/RFG/H HB�Q 51 F�L QR/RFG/H HB�Q 7fl FF QR/RFG/H HB�Q
95 KM QR/RFG/H HHC 14 KK QR/RFG/H HHC 33 OFV QR/RFG/H HHC 52 F�L QR/RFG/H HHC 71 FF QR/RFG/H HHC
96 KM QR/RFG/HH AXL1 15 KK QR/RFG/HH AXL1 34 OFV QR/RFG/HH AXL1 53 F�L QR/RFG/HH AXL1 72 FF QR/RFG/HH AXL1
97 KM QR/RFG/HH HB�Q 16 KK QR/RFG/HH HB�Q 35 OFV QR/RFG/HH HB�Q 54 F�L QR/RFG/HH HB�Q 73 FF QR/RFG/HH HB�Q
98 KM QR/RFG/HH HHC 17 KK QR/RFG/HH HHC 36 OFV QR/RFG/HH HHC 55 F�L QR/RFG/HH HHC 74 FF QR/RFG/HH HHC
fl9 KM QR/ROG AXL1 18 KK QR/ROG AXL1 37 OFV QR/ROG AXL1 56 F�L QR/ROG AXL1 75 FF QR/ROG AXL1
flfl KM QR/ROG HB�Q 29 KK QR/ROG HB�Q 38 OFV QR/ROG HB�Q 57 F�L QR/ROG HB�Q 76 FF QR/ROG HB�Q
fl1 KM QR/ROF HHC 2fl KK QR/ROG HHC 49 OFV QR/ROG HHC 58 F�L QR/ROF HHC 77 FF QR/ROF HHC
fl2 KM QR/R�ES AXL1 21 KK QR/R�ES AXL1 4fl OFV QR/R�ES AXL1 69 F�L QR/R�ES AXL1 78 FF QR/R�ES AXL1
fl3 KM QR/R�ES HB�Q 22 KK QR/R�ES HB�Q 41 OFV QR/R�ES HB�Q 6fl F�L QR/R�ES HB�Q 89 FF QR/R�ES HB�Q
fl4 KM QR/R�ES HHC 23 KK QR/R�ES HHC 42 OFV QR/R�ES HHC 61 F�L QR/R�ES HHC 8fl FF QR/R�ES HHC
fl5 KM QR/FG – 24 KK QR/FG – 43 OFV QR/FG – 62 F�L QR/FG – 81 FF QR/FG –
fl6 KM QR/OG – 25 KK QR/OG – 44 OFV QR/OG – 63 F�L QR/OG – 82 FF QR/OG –
fl7 KM QR/�ES – 26 KK QR/�ES – 45 OFV QR/�ES – 64 F�L QR/�ES – 83 FF QR/�ES –
fl8 KM QR/�G – 27 KK QR/�G – 46 OFV QR/�G – 65 F�L QR/�G – 84 FF QR/�G –

Zm dwZlokd aZrdc nm nardqudc kdtjdlhZ/chZfmnrdc oZshdmsr —Gdmcdqrnm
ds Zk0 1991(0

B RhltiVshnm cdsVhir

Sgd bnuZqhZsdr enq sgd rhltkZsdc cZsZ vhkk ad aZrdc nm sgd ktmf bZmbdq
drshlZsdr hm Knmcnm: nasZhmdc —Zmc hlokdldmsdc hm sgd RhlIS oZbjZfd(
ax Qtahn —1911(0 Hm oZqshbtkZq: vd vhkk fdmdqZsd rxmsgdshb cZsZ enq m
oZshdmsr–+.4m lZkd Zmc +.4m edlZkd oZshdmsr: rtbg sgZs vd vhkk gZud
hmenqlZshnm Zants sgd ”cZsd ne chZfmnrhr:; ”cdoqhuZshnm kdudk; —fl sn 4:
vgdqd fl hr ”kdZrs cdoqhudc; Zmc 4 hr ”lnrs cdoqhudc;(: ”qdfhnm; —8 qdfhnmr
ne DmfkZmc: Zr odq Ehftqd 6(: Zmc ”Zfd0; AZrdc nm hs: Zmc fhudm sgd khed
sZakdr enq DmfkZmc —enq sgd bnqqdronmchmf odqhnc(: vd bZm rhltkZsd sgd
rtquhuZk shldr sOKi ZrrnbhZsdc sn sgd onotkZshnm gZyZqc0

Mdws: vd bZm rhltkZsd sgd rtquhuZk shldr sDKi ZrrnbhZsdc sn sgd dwbdrr
gZyZqc vhsg oZqZldsdqr sgZs vd cdsZhk mnv0 Sgd dwbdrr gZyZqc lncdk vZr

�pdoVpdc trgme rYfdi-bkr
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4lYqYk) Ptahn) Pncqźftdy,Bnqs zdr) Ymc LnqYfY 32

Ehftpd 67 LYo ne DmfkYmc chuhcdc hmsn sgd 0fl8 Fnudqmldms Ne“bd Pdfhnmr) mYldkx) Mnqsg
DYrs) Mnqsg Vdrs) Xnqjrghqd Ymc Sgd Gtladq) DYrs LhckYmcr) Vdrs LhckYmcr) DYrs ne
DmfkYmc) Knmcnm) Rntsg DYrs) Ymc Rntsg Vdrs) qdrodbshudkx-

cdımdc Zr enkknvr

gD%s9vKi } θ. �.β. xtK. tK( ; g+%s ˆpoTZfdKi� ) xtK{ } θ(·

ˆpo



ZfdKiβ0 )
4∑

j61

�cdoii(j(βj ) rdwKiβ5 ) tK



.

vgdqd β ; %β0. β1. β2. β3. β4. β5(
> Zmc uKi ;

%ZfdKi .�cdoii(1(.�cdoii(2(.�cdoii(3(.�cdoii(4(. rdwKi(
>: rtbg sgZs �cdoii(j(:

enq 1 ≤ j ≤ 4: hr Zm hmchbZsnq etmbshnm enq hmchuhctZkr vgn adknmf
sn sgd j/sg cdoqhuZshnm kdudk fqnto —mnshbd sgZs ”cdoqhuZshnm kdudk fl;
hr ntq qdedqdmbd bkZrr(0 Enq KM aZrdkhmd gZyZqc chrsqhatshnm: vd rds
sgd oZqZldsdqr: Zbbnqchmf sn sgd oZqZldsdqhyZshnm hm Vda �oodmchw fl
—Rtoonqshmf HmenqlZshnm(: Zr µ ; +.54 Zmc σ ; 0.04, Zmc enq sgd OFV:
vd rds sgdl Zr η ; +.4: µ ; 2.64: Zmc κ ; 70 Sgd sqtd bndeıbhdmsr vdqd
� ; 0.+ Zmc β ; %0.+.�0.+.�0.+.�0.+.�0.+. 1.+(> hm Zkk bZrdr0 Enq sgd
roZshZk deedbsr: vd rds ansg xt Zmc t Zr enkknvhmf sgd HB�Q lncdk vhsg
τ=t ; τt ; 0+0 EhmZkkx: enq sgd dwbdrr gZyZqc rhltkZsdc rtquhuZk shldr: vd
Zookx svn rntqbdr ne bdmrnqhmf. fl( fl04/xdZq —49’ bdmrnqhmf qZsd( Zmc
3/xdZq —14’ bdmrnqhmf qZsd( ZclhmhrsqZshud bdmrnqhmf enq Zkk hmchuhctZkr

�pdoVpdc trgme rYfdi-bkr
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33 IntqmYk Shskd TT�T(

—sgZs bnqqdronmcr sn sgd dmc ne sgd rstcx(: Zmc 1( Z qZmcnl bdmrnqhmf fhudm
ax Zm DwonmdmshZk%qZsd ; +.+0( lncdk —sgZs qdoqdrdmsr sgd hmchuhctZkr
vgn: enq Zmx qdZrnm: cqnoodc sgd rstcx(0 Sgd ımZk rtquhuZk shldr vdqd rds
Zr sKi ; lgm%sOKi . s

D
Ki(: ∀h. i: vhsg sgd bnqqdronmchmf bdmrnqhmf hmchbZsnqr0

C CVsV cdrbphoshnm enp �ooihbVshnmr

Enq Rdbshnm 4: vd nasZhmdc hmenqlZshnm nm Zkk Zctks —Zfdc fl4-88
xdZqr( bnknm bZmbdq oZshdmsr —HmsdqmZshnmZk BkZrrhıbZshnm ne ChrdZrdr enq
Nmbnknfx: sghqc dchshnm: HBC/N/2 bncdr fl709-fl708( chZfmnrdc hm DmfkZmc
adsvddm 19fl4 Zmc 19fl5: rtbg sgZs vd dwsqZbsdc sgd cZsZ eqnl sgd
MZshnmZk BZmbdq QdfhrsqZshnm Zmc �mZkxrhr Rdquhbd —MBQ�R( cZsZ aZrd
khmjdc sn GnrohsZk Dohrncd RsZshrshbr —GDR(: hmbktchmf aZrhb hmenqlZshnm
nm oZshdms: stlntq bgZqZbsdqhrshbr: Zmc ZqdZ ne qdrhcdmbd0 �kk oZshdmsr
vdqd enkknvdc to sn tocZsd sgdhq uhsZk rsZstr tmshk 2fl Cdbdladq 19fl70
Sgd cZsZ uZqhZakdr ZuZhkZakd enq ZmZkxrhr vdqd rdw: Zfd Zs chZfmnrhr:
enkknv/to shld —ldZrtqdc hm xdZqr eqnl chZfmnrhr(: uhsZk rsZstr hmchbZsnq
—cdZc nq bdmrnqdc Zr Zkhud Zs sgd dmc ne enkknv/to(: Fnudqmldms Neıbd
Qdfhnm —FNQ( ne qdrhcdmbd Zs chZfmnrhr: BZmbdq �kkhZmbd ne qdrhcdmbd Zs
chZfmnrhr: cdoqhuZshnm rbnqd —aZrdc nm sgd Hmbnld CnlZhm rbnqdr ne sgd
19flfl Hmchbdr neLtkshokd CdoqhuZshnm: HLC(: cdoqhuZshnm bZsdfnqx —cdımdc
Zbbnqchmf sn sgd pthmshkdr ne sgd HLC Hmbnld CnlZhm rbnqdr chrsqhatshnm:
rtbg sgZs ”fl; hr sgd idVrs cdopgudc fqnto Zmc ”1: 2: 3: 4; Zqd sgd lnrs
cdopgudc fqntor(: Zmc bnknm bZmbdq rsZfd Zs chZfmnrhr —”fl; adhmf inaVigrdc
aVmadp rsVed: Zmc ”1: 2: 3; bnqqdronmchmf sn sgd ldsVrsVsga aVmadp rsVed(0

�pdoVpdc trgme rYfdi-bkr
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Rtoonqshmf Hmenql“shnm enq WDwsdmcdc Dwbdrr G“y“qc Lncdi

enq Ro“sh“iix Cdodmcdms Rtquhu“i C“s“”

.mcoıd Rgbsno Qgadgon .lVoVi §��´ CoVmbgrbn FVugdo Qtagn †´ JVmtdiV PtVodrlV §´

CoVmbgrbn F- Qncoı�etdv,Anosıdr ‡ Vmc MVtiV JnoVeV §

§ BDLRD Chuhrhnm+ Jhmf =actkk“g Tmhudqrhsx ne Rbhdmbd “mc Sdbgmnknfx- Sgtv“k+ R“tch =q“ah“-

† Cdo“qsldms ne Rs“shrshb“k Rbhdmbd+ Tmhudqrhsx Bnkkdfd Knmcnm- Knmcnm+ TJ-

} Cdo“qsldms ne Mnm,Bnlltmhb“akd Chrd“rd Dohcdlhnknfx+ Knmcnm Rbgnnk ne Gxfhdmd % Sqnohb“k

Ldchbhmd- Knmcnm+ TJ-

‡ Drbtdk“ cd Drs“cıırshb“+ Tmhudqrhc“c M“bhnm“k cd Bnknlah“- Ldcdkkıım+ Bnknlah“-

∗ Bnqqdronmchmf “tsgnq- D,l“hk9 _mcpd)phadhpn_l_p_k:i_trs)dct)r_
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Sda 7oodmchw - A“rdihmd chrsqhatshnmr

Adknv+ vd cds“hk sgd bgnrdm chrsqhatshnmr enq sgd a“rdkhmd etmbshnm g-’·(- Hm o“qshbtk“q+ vd cdmd

sgd Knf,mnql“k ’KM(+ Knf,knfhrshb ’KK(+ Onvdq Fdmdq“khydc Vdhatkk ’OFV(+ F“ll“ ’F=L(+ “mc Fdm,

dq“khydc F“ll“ ’FF( chrsqhatshnmr- Enq d“bg chrsqhatshnm+ sgd oqna“ahkhsx cdmrhsx etmbshnm S’·(+ g“y“qc

etmbshnm g’·(+ btltk“shud g“y“qc etmbshnm G’·(+ “mc rtquhu“k etmbshnm H’·( “qd rodbhdc “r hm sgd enkknvhmf

rdbshnmr-

Inf)mnql“i chrsqhatshnm

S’j } θ( ; 0

jσ
|
1π

dwo


� ’knf’j(� µ(1

1σ1


. enq j / ..

g’j } θ( ;

�
0
jσ


ϕ


hle�j(
σ



Φ

� hle u

σ

 .

G’j } θ( ; � knf

0� Φ


knf’j(

σ


. “mc

H’j } θ( ; 0� Φ


knf’j(

σ


.

vgdqd θ ; ’µ.σ1(+ rtbg sg“s µ ∈ P “mc σ1 / .+ ϕ’·( hr sgd oqna“ahkhsx cdmrhsx etmbshnm ne sgd rs“mc“qc

Mnql“k chrsqhatshnm+ “mc Φ’·( hr sgd btltk“shud chrsqhatshnm etmbshnm ne sgd rs“mc“qc Mnql“k chrsqhatshnm-

Inf)infhrshb chrsqhatshnm

S’j } θ( ;
f


hle�j(�µ
σ



jσ
. enq j / ..

g’j } θ( ;
f


hle�j(�µ
σ



jσ

0�F


hle�j(�µ

σ

 .

G’j } θ( ; � knf

0�F


knf’j(� µ

σ


. “mc

H’j } θ( ; 0�F


knf’j(� µ

σ


.

vgdqd θ ; ’µ.σ(+ rtbg sg“s µ ∈ P “mc σ / .+ f’j( ; dwo{�j{’0 ) dwo{�j{(�1+ “mc F’j( ; ’0 )

dwo{�j{(�0-

0
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Mnvdq Edmdq“ihydc Sdhatii chrsqhatshnm

S’j } θ( ; µ

κηµ
jµ�0


0 )


j

η

µ’ ���0(
dwo



0�

0 )


j

η

µ �
�



. enq j / ..

g’j } θ( ; µ

κηµ
jµ�0


0 )


j

η

µ’ ���0(
.

G’j } θ( ; �0 )

0 )


j

η

µ �
�

. “mc

H’j } θ( ; dwo



0�

0 )


j

η

µ �
�



.

vgdqd θ ; ’η. µ.κ(+ rtbg sg“s η / . hr “ rb“kd o“q“ldsdq “mc µ.κ / . “qd rg“od o“q“ldsdqr-

E“ll“ chrsqhatshnm

S’j } θ( ; 0

�’µ(ηµ
jµ�0 dwo


� j
η


. enq j / ..

g’j } θ( ;
jµ�0 dwo


� j

�



ηµ

� ’µ(� γ


µ. j�



G’j } θ( ; � knf



0�
γ

µ. j�



�’µ(



 . “mc

H’j } θ( ; 0�
γ

µ. j�



�’µ(
.

vgdqd θ ; ’η. µ(+ rtbg sg“s η / . hr “ rb“kd o“q“ldsdq “mc µ / . hr “ rg“od o“q“ldsdq+ �’·( hr f“ll“

etmbshnm+ “mc γ’·. ·( hr sgd knvdq hmbnlokdsd f“ll“ etmbshnm-

Edmdq“ihydc E“ll“ chrsqhatshnm

S’j } θ( ; κ

�
�
µ
κ


ηµ
jµ�0 dwo


�

j

η

κ
. enq j / ..

g’j } θ( ;
jµ�0 dwo


�

j
�

κ

ηµ

�
�
µ
κ


� γ


µ
κ .


j
�

κ .

G’j } θ( ; � knf



0�
γ

µ
κ .


j
�

κ

�
�
µ
κ





 . “mc

H’j } θ( ; 0�
γ

µ
κ .


j
�

κ

�
�
µ
κ

 .

1
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vgdqd θ ; ’η. µ.κ(+ rtbg sg“s η / . hr “ rb“kd o“q“ldsdq “mc µ.κ / . “qd rg“od o“q“ldsdqr+ �’·( hr

f“ll“ etmbshnm+ “mc γ’·. ·( hr sgd knvdq hmbnlokdsd f“ll“ etmbshnm-

Eqnl “ oq“bshb“k onhms ne uhdv+ hs lhfgs ad trdetk sn trd sg“s > ’j } η. µ.κ( ; F’jκ } ηκ. ’µ,κ((+

rtbg sg“s > ’·( hr sgd btltk“shud chrsqhatshnm etmbshnm ’BCE( ne sgd Fdmdq“khydc F“ll“ chrsqhatshnm ’“r

cdmdc “anud(+ “mc F’j } η. µ( hr sgd BCE ne sgd F“ll“ chrsqhatshnm vhsg rb“kd “mc rg“od o“q“ldsdqr

fhudm ax η “mc µ+ qdrodbshudkx-

2
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Sda 7oodmchw 1 Bncd rmhoods

=r “m dw“lokd+ vd vhkk s sgd PR,RFG lncdk enq kdtidlh“,ch“fmnrdc o“shdmsr ’Gdmcdqrnm ds “k-+

1..1(+ rtbg sg“s sgd dwbdrr g“y“qc bnlonmdms vhkk ad fhudm ax sgd enkknvhmf dwoqdrrhnm

g9’j:vii } θ. �.β. —ti. ti( ; g-’j dwo{“fdii�) —ti{ } θ( dwo

“fdiiβ0 ) vabiiβ1 ) rdwiiβ2 ) cdoiiβ3 ) ti


.

vgdqd θ bnkkdbsr sgd bnqqdronmchmf chrsqhatshnm o“q“ldsdqr+ β ; ’β0.β1.β2.β3(
⊤ “mc vii ; ’“fdii + vabii +

rdwii + cdoii(
⊤+ rtbg sg“s Yvab´ rs“mcr enq Yvghsd aknnc bntms+´ “mc Ycdo´ bnqqdronmcr sn sgd Snvmrdmc

Rbnqd ’“ hmcdw ne rnbh“k cdoqhu“shnm+ rtbg sg“s ghfgdq u“ktdr hmchb“sdr kdrr “tdms “qd“r(- Sgd a“rdkhmd

g“y“qc g-’·}θ( vhkk ad rodbhdc “bbnqchmf sn “ knf,mnql“k chrsqhatshnm+ “mc sgd q“mcnl ddbsr —t “mc t

vhkk enkknv sgd HB=P lncdk-

A“rdc nm sgd bncd eqnl sghr qdonrhsnqx ’gssor/..ehsgta)bnl._up_l_p_k.pdk_shudZrtpuhu_k(+

vd b“m s rtbg “ lncdk “r enkknvr9

rntpbd#�gd_cdp-O�( " kn_c khap_phdr _mc mddcdc etmbshnmr

c_s_ 7, pd_cOBR#ehkd < �B=S=.kdtj-pcr�( " kn_c sgd �kdtjdlh_� c_s_

" Noshnm_k

c_s_�_fd 7, rb_kd#c_s_�_fd(

c_s_�vab 7, rb_kd#c_s_�vab(

c_s_�cdo 7, rb_kd#c_s_�cdo(

l_o 7, pd_cOBR#ehkd < �B=S=.mvdmfk_mc]l_o-pcr�( " kn_c sgd Dmfk_mc l_o

_ci]hmen 7, _ci]khrs#l_o < l_o( " bpd_sd _m naidbs vhsg hmenpl_shnm _ants sgd mdhfganpgnnc

rsptbstpd

lncdk 7, �EL]=ARS�

chrs 7, frta#o_ssdpm < �]�) pdok_bdldms < ��) w < rtarsphmf#sdws < lncdk) ehprs < b#/) 3() k_rs

< b#1) 4((T/[( " dwsp_bs sgd chrsphatshnm bncd epnl �lncdk�

c 7, c_s_]rs_m#c_s_ < c_s_) lncdk < lncdk) bnu-shkcd < b#�_fd�() bnu < b#�_fd�) �vab�) �rdw�)

�cdo�() mnmkhmd_p < b#() _ci]hmen < _ci]hmen( " bpd_sd sgd c_s_ naidbs

l 7, bnlohkd]lncdk#lncdk < lncdk( " bnlohkd sgd Rs_m lncdk

p 7, ehs]rs_m#lnc < l) c_s_ < c( " ehs sgd lncdk

Eqnl sgd “anud bncd+ mnshbd sg“s sgd u“qh“akd lncdk rodbhdr sgd ssdc lncdk- Hm o“qshbtk“q+ vd b“m rds

hs “r WWWXXYY+ vgdqd WWW rodbhdr sgd lncdk enq sgd a“rdkhmd sdql ’sgd noshnmr “qd GM + GG + NDT+ D@L+

“mc DD + rtbg sg“s sgdx bnqqdronmc sn sgd KM+ KK+ OFV+ F“ll“+ “mc FF chrsqhatshnmr+ qdrodbshudkx(+

XX rodbhdr sgd rsqtbstqd enq sgd wdc bndfibhdmsr ’sgdrd svn bg“q“bsdqr qdedq sn sgd udbsnq ne bndfibhdmsr

hm sgd shld,kdudk “mc g“y“qc,kdudk bnlonmdmsr+ qdrodbshudkx+ rtbg sg“s sgd “kknvdc bnlahm“shnmr “qd khrsdc

hm sgd lncdkr)P kd(+ “mc YY rodbhdr sgd onrrhakx chdqdms q“mcnl ddbsr rsqtbstqdr enq —t “mc t+
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qdrodbshudkx ’sgd kdssdqr B “mc C qdedq sn sgd HHC lncdk+ R “mc S qdedq sn sgd HB=P lncdk+ “mc X “mc Y

qdedq sn sgd AXL1 lncdk- He nmd cndr mns v“ms sn hmbktcd sgd q“mcnl ddbsr rsqtbstqd hm dhsgdq shld, nq

g“y“qc,kdudk bnlonmdmsr+ sgdx b“m rds sgd bnqqdronmchmf bg“q“bsdq “r W(- S“akd RS0 khrsr “kk hlokdldmsdc

lncdkr ’“knmf vhsg sgd lncdk bncdr(-

Vda S“akd RS09 =kk hlokdldmsdc lncdkr vhsg sgd bnqqdronmchmf lncdk bncd- Enq d“bg ne sgd PR,RFG+

PR,RFG,H+ PR,RFG,HH+ PR,ROG+ PR,R=ES+ PR,FG+ PR,OG+ PR,=ES+ “mc PR,=G lncdkr+ vd rodbhex

sgd a“rdkhmd g“y“qc chrsqhatshnm+ “mc sgd q“mcnl ddbsr rsqtbstqd-

” Lncdk Bncd ” Lncdk Bncd ” Lncdk Bncd ” Lncdk Bncd ” Lncdk Bncd
.0 PR,RFG KM AXL1 GM @AXY 1. PR,RFG KK AXL1 GG @AXY 28 PR,RFG OFV AXL1 NDT@AXY 47 PR,RFG F“ll“ AXL1 D@L@AXY 66 PR,RFG FF AXL1 DD @AXY

.1 PR,RFG KM HB=P GM @ARS 10 PR,RFG KK HB=P GG @ARS 3. PR,RFG OFV HB=P NDT@ARS 48 PR,RFG F“ll“ HB=P D@L@ARS 67 PR,RFG FF HB=P DD @ARS

.2 PR,RFG KM HHC GM @ABC 11 PR,RFG KK HHC GG @ABC 30 PR,RFG OFV HHC NDT@ABC 5. PR,RFG F“ll“ HHC D@L@ABC 68 PR,RFG FF HHC DD @ABC

.3 PR,RFG,H KM AXL1 GM @AWY 12 PR,RFG,H KK AXL1 GG @AWY 31 PR,RFG,H OFV AXL1 NDT@AWY 50 PR,RFG,H F“ll“ AXL1 D@L@AWY 7. PR,RFG,H FF AXL1 DD @AWY

.4 PR,RFG,H KM HB=P GM @AWS 13 PR,RFG,H KK HB=P GG @AWS 32 PR,RFG,H OFV HB=P NDT@AWS 51 PR,RFG,H F“ll“ HB=P D@L@AWS 70 PR,RFG,H FF HB=P DD @AWS

.5 PR,RFG,H KM HHC GM @AWC 14 PR,RFG,H KK HHC GG @AWC 33 PR,RFG,H OFV HHC NDT@AWC 52 PR,RFG,H F“ll“ HHC D@L@AWC 71 PR,RFG,H FF HHC DD @AWC

.6 PR,RFG,HH KM AXL1 GM @AXX 15 PR,RFG,HH KK AXL1 GG @AXX 34 PR,RFG,HH OFV AXL1 NDT@AXX 53 PR,RFG,HH F“ll“ AXL1 D@L@AXX 72 PR,RFG,HH FF AXL1 DD @AXX

.7 PR,RFG,HH KM HB=P GM @ARR 16 PR,RFG,HH KK HB=P GG @ARR 35 PR,RFG,HH OFV HB=P NDT@ARR 54 PR,RFG,HH F“ll“ HB=P D@L@ARR 73 PR,RFG,HH FF HB=P DD @ARR

.8 PR,RFG,HH KM HHC GM @ABB 17 PR,RFG,HH KK HHC GG @ABB 36 PR,RFG,HH OFV HHC NDT@ABB 55 PR,RFG,HH F“ll“ HHC D@L@ABB 74 PR,RFG,HH FF HHC DD @ABB

0. PR,ROG KM AXL1 GM WAWY 18 PR,ROG KK AXL1 GG WAWY 37 PR,ROG OFV AXL1 NDTWAWY 56 PR,ROG F“ll“ AXL1 D@LWAWY 75 PR,ROG FF AXL1 DD WAWY

00 PR,ROG KM HB=P GM WAWS 2. PR,ROG KK HB=P GG WAWS 38 PR,ROG OFV HB=P NDTWAWS 57 PR,ROG F“ll“ HB=P D@LWAWS 76 PR,ROG FF HB=P DD WAWS

01 PR,ROG KM HHC GM WAWC 20 PR,ROG KK HHC GG WAWC 4. PR,ROG OFV HHC NDTWAWC 58 PR,ROG F“ll“ HHC D@LWAWC 77 PR,ROG FF HHC DD WAWC

02 PR,R=ES KM AXL1 GM @@XX 21 PR,R=ES KK AXL1 GG @@XX 40 PR,R=ES OFV AXL1 NDT@@XX 6. PR,R=ES F“ll“ AXL1 D@L@@XX 78 PR,R=ES FF AXL1 DD @@XX

03 PR,R=ES KM HB=P GM @@RR 22 PR,R=ES KK HB=P GG @@RR 41 PR,R=ES OFV HB=P NDT@@RR 60 PR,R=ES F“ll“ HB=P D@L@@RR 8. PR,R=ES FF HB=P DD @@RR

04 PR,R=ES KM HHC GM @@BB 23 PR,R=ES KK HHC GG @@BB 42 PR,R=ES OFV HHC NDT@@BB 61 PR,R=ES F“ll“ HHC D@L@@BB 80 PR,R=ES FF HHC DD @@BB

05 PR,FG KM – GM @AWW 24 PR,FG KK – GG @AWW 43 PR,FG OFV – NDT@AWW 62 PR,FG F“ll“ – D@L@AWW 81 PR,FG FF – DD @AWW

06 PR,OG KM – GM WAWW 25 PR,OG KK – GG WAWW 44 PR,OG OFV – NDTWAWW 63 PR,OG F“ll“ – D@LWAWW 82 PR,OG FF – DD WAWW

07 PR,=ES KM – GM @@WW 26 PR,=ES KK – GG @@WW 45 PR,=ES OFV – NDT@@WW 64 PR,=ES F“ll“ – D@L@@WW 83 PR,=ES FF – DD @@WW

08 PR,=G KM – GM @WWW 27 PR,=G KK – GG @WWW 46 PR,=G OFV – NDT@WWW 65 PR,=G F“ll“ – D@L@WWW 84 PR,=G FF – DD @WWW
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Sda 7oodmchw 2 PR)REG c“s“ rhlti“shnm

Hm sghr rdbshnm+ vd vhkk rdd gnv sn rhltk“sd sgd rtquhu“k c“s“ eqnl sgd Pdk“shud Rtquhu“k Ro“sh“k

Fdmdq“k G“y“qc ’PR,RFG( lncdk- Sn cn rn+ qrs+ vd g“ud sn rhltk“sd sgd rtquhu“k shldr jOii “rrnbh“sdc

sn sgd onotk“shnm g“y“qc+ “mc rdbnmc+ vd g“ud sn rhltk“sd sgd rtquhu“k shldr j9ii sg“s bnqqdronmcr sn sgd

dwbdrr g“y“qc lncdk- Sgdm+ “s sgd dmc+ “kk vd g“ud sn cn hr rdsshmf jii ; lhm{jOii . j9ii{- =krn+ sgqntfgnts

sghr rdbshnm+ vd vhkk “rrtld imnvm bnu“qh“sdr enq “kk hmchuhct“kr “mc khed s“akd enq sgd bnqqdronmchmf qdfhnm

“mc shld,vhmcnv- Sn rhltk“sd ’bnknm “mc ktmf( b“mbdq,qdk“sdc bnu“qh“sdr hm Dmfk“mc+ nmd b“m qdedq+ enq

dw“lokd+ sn Ptahn ’1.11(-

Sn rhltk“sd jOii + mnshbd sg“s sgd oqnakdl anhkr cnvm sn rhltk“shmf eqnl “ ohdbdvhrd bnmrs“ms

g“y“qc lncdk+ “r sghr hr nesdm sgd hmenql“shnm vd g“ud “u“hk“akd eqnl sgd khed s“akdr- Ehm“kkx+ qdb“kk sg“s

sghr hr dpthu“kdms sn rhltk“sd eqnl “ ohdbdvhrd dwonmdmsh“k ’ohdbdvhrd bnmrs“ms q“sd( chrsqhatshnm- Sgd

prhl)ovdwo�( etmbshnm eqnl sgd RhlGS o“bi“fd ’Ptahn+ 1.11( hlokdldmsr rtbg “ oqnbdctqd-

Rdbnmckx+ vd vhkk rhltk“sd sgd rtquhu“k shldr “rrnbh“sdc sn sgd dwbdrr g“y“qc lncdk- Sn cn rn+

vd vhkk qdkx nm sgd Oqna“ahkhsx Hmsdfq“k Sq“mrenql ’OHS(- Gdqd+ sgd hcd“ hr rhltk“shmf u ∼ Tmhenql’.. 0(+

“mc “ookx sgd OHS enq sgd bnqqdronmchmf rtquhu“k lncdk- Sghr ld“mr rnkuhmf Dpt“shnm ’0( enq j9ii 9

HL’j
9
ii :vii } ξ—ti. ti( ; dwo {�G9’jii :vii } ξ. —ti. ti({ ; ’0� u(. ’0(

vgdqd ξ ; ’θ⊤.�⊤.β⊤.γ⊤(⊤+ “mc θ bnkkdbsr sgd bnqqdronmchmf chrsqhatshnm o“q“ldsdqr- Sn cn rn+ vd

b“m oqnbddc “r enkknvr+

dwo

�G9’j

9
ii :vii } ξ. —ti. ti(


; ’0� u(

;⇒ dwo

�G-’j

9
ii dwo{—v⊤

ii�) —ti{ } θ( dwo{v⊤
iiβ � —v⊤

ii�) ti � —ti{

; ’0� u(

;⇒ H-’j
9
ii dwo{—v⊤

ii�) —ti{ } θ(Sto{�
�
iiβ�x��ii�)ti�xti{ ; ’0� u(.

Sghr hlokhdr sg“s

;⇒ 0� >-’j
9
ii dwo{—v⊤

ii�) —ti{ } θ( ; dwo


knf’0� u(

dwo{v⊤
iiβ � —v⊤

ii�) ti � —ti{



;⇒ 0� dwo


knf’0� u(

dwo{v⊤
iiβ � —v⊤

ii�) ti � —ti{



; >-’j
9
ii dwo{—v⊤

ii�) —ti{ } θ(

;⇒ >�0
-



0� dwo


knf’0� u(

dwo{v⊤
iiβ � —v⊤

ii�) ti � —ti{

θ



; j9ii dwo{—v⊤
ii�) —ti{.

rtbg sg“s >�0
- ’·: θ( hr sgd pt“mshkd etmbshnm enq sgd a“rdkhmd g“y“qc lncdk- K“rskx+

j9ii ;
>�0

-


0� dwo


knf’0� u( dwo{—v⊤

ii�� v⊤
iiβ ) —ti � ti{


} θ



jii dwo{—v⊤
ii�) —ti{

.

=r ldmshnmdc adenqd+ nmbd vd g“ud rhltk“sdc jOii “mc j
9
ii + vd rhlokx rds jii ; lhm’jOii . j

9
ii(+ ∀h. i-

5

MSfd�41�ne�7/

gssor9..la lSmtraphosadmspSi anl.rllp

RsSshrshaSi�Fdsgncr�hm�FdchaSi�PdrdSpag

0
1
2
3
4
5
6
7
8
0/
00
01
02
03
04
05
06
07
08
1/
10
11
12
13
14
15
16
17
18
2/
20
21
22
23
24
25
26
27
28
3/
30
31
32
33
34
35
36
37
38
4/
40
41
42
43
44
45
46
47
48
5/



:np�Mddp�Pduhdv

Sda 7oodmchw 3 7m“ixrhr ne l“qfhm“i pt“mshshdr ”Rhlti“shnm(

Sghr rdbshnm oqdrdmsr bnlokdldms“qx qdrtksr enq Rdbshnm 3-0- S“akd RS1 rgnvr sgd bnlots“shnm“k

bnrs enq sshmf sgd lncdkr- Ehftqdr RE0 “mc RE2 rgnv sgd drshl“sdc “mc sqtd mds rtquhu“k btqudr enq

chdqdms rbdm“qhnr+ “mc RE1 “mc RE3 okns sgd bnqqdronmchmf dqqnqr a“rdc nm sgdrd rhltk“sdc c“s“ rdsr-

Vda S“akd RS19 Ehsshmf shld enq “kk rhltk“sdc rbdm“qhnr enq Rdbshnm 3-0- YEhsshmf shld ’rdb-(´ oqdrdmsr

sgd IudpIed shld ’hm rdbnmcr( sn s sgd bnqqdronmchmf lncdk a“rdc nm sgd 0.. rhltk“sdc c“s“ rdsr enq

d“bg rbdm“qhn- Sgd lncdkr vdqd ssdc nm “ HmsdkzWdnm Fnkc 512.P BOT “s 1-0. Fgy-

” C“s“ Fdmdq“shmf lncdk Bdmr- q“sd R“lokd rhyd Ehssdc lncdk Ehsshmf shld ’rdb-( ” C“s“ Fdmdq“shmf lncdk Bdmr- q“sd R“lokd rhyd Ehssdc lncdk Ehsshmf shld ’rdb-(
.0 PR,RFG KM HB=P 14# 1.. PR,RFG KM HB=P 705-35 02 PR,RFG OFV HB=P 14# 1.. PR,RFG KM HB=P 528-58
.1 PR,RFG KM HB=P 14# 4.. PR,RFG KM HB=P 0158-40 03 PR,RFG OFV HB=P 14# 4.. PR,RFG KM HB=P 877-30
.2 PR,RFG KM HB=P 14# 0... PR,RFG KM HB=P 0762-46 04 PR,RFG OFV HB=P 14# 0... PR,RFG KM HB=P 05..-.7
.3 PR,RFG KM HB=P 14# 1... PR,RFG KM HB=P 1501-.7 05 PR,RFG OFV HB=P 14# 1... PR,RFG KM HB=P 1087-.5
.4 PR,RFG KM HB=P 14# 1.. PR,RFG OFV HB=P 0028-23 06 PR,RFG OFV HB=P 14# 1.. PR,RFG OFV HB=P 737-14
.5 PR,RFG KM HB=P 14# 4.. PR,RFG OFV HB=P 0738-57 07 PR,RFG OFV HB=P 14# 4.. PR,RFG OFV HB=P 0160-54
.6 PR,RFG KM HB=P 14# 0... PR,RFG OFV HB=P 1507-7. 08 PR,RFG OFV HB=P 14# 0... PR,RFG OFV HB=P 0878-21
.7 PR,RFG KM HB=P 14# 1... PR,RFG OFV HB=P 2424-5. 1. PR,RFG OFV HB=P 14# 1... PR,RFG OFV HB=P 1263-38
.8 PR,RFG KM HB=P 4.# 1.. PR,RFG KM HB=P 8.7-16 10 PR,RFG OFV HB=P 4.# 1.. PR,RFG KM HB=P 563-.7
0. PR,RFG KM HB=P 4.# 4.. PR,RFG KM HB=P 0280-44 11 PR,RFG OFV HB=P 4.# 4.. PR,RFG KM HB=P 0.28-.6
00 PR,RFG KM HB=P 4.# 0... PR,RFG KM HB=P 1.05-12 12 PR,RFG OFV HB=P 4.# 0... PR,RFG KM HB=P 0543-54
01 PR,RFG KM HB=P 4.# 1... PR,RFG KM HB=P 162.-71 13 PR,RFG OFV HB=P 4.# 4.. PR,RFG KM HB=P 1203-43

Vda Ehftqd RE09 Sqtd “mc drshl“sdc ’“knmf vhsg “ 84# dpt“k,s“hkdc bqdchakd hmsdqu“k( mds rtquhu“k

btqudr a“rdc nm sgd ssdc PR,RFG KM HB=P lncdk- Sgd c“s“ vdqd fdmdq“sdc eqnl sgd PR,RFG OFV

HB=P lncdk vhsg 4.# bdmrnqhmf q“sd “mc r“lokd rhyd rds sn 1..+ 4..+ 0...+ “mc 1... o“shdmsr- Rtbg

drshl“sdr vdqd nas“hmdc ax “udq“fhmf nudq sgd 0.. rhltk“sdc c“s“ rdsr “mc “kk qdfhnmr enq d“bg rbdm“qhn

’sgd bnqqdronmchmf tmbdqs“hmsx v“r bnlotsdc a“rdc nm sgd odqbdmshkdr enq sgd btqudr sg“s “udq“fd sgd

qdfhnmr& mds rtquhu“k(-
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Vda Ehftqd RE19 Dqqnq hm drshl“shmf sgd sqtd mds rtquhu“k etmbshnm a“rdc nm sgd ssdc PR,RFG KM

HB=P lncdk- Sgd c“s“ vdqd fdmdq“sdc eqnl sgd PR,RFG OFV HB=P lncdk vhsg 4.# bdmrnqhmf q“sd

“mc r“lokd rhyd rds sn 1..+ 4..+ 0...+ “mc 1... o“shdmsr- Sgd bnlotsdc dqqnqr “ffqdf“sd sgd 0.. rhltk“sdc

c“s“ rdsr “mc “kk qdfhnmr enq d“bg rbdm“qhn- Sgd bqnrrdr ’·( bnqqdronmc sn sgd anwokns u“ktdr ld“m-

Vda Ehftqd RE29 Sqtd “mc drshl“sdc ’“knmf vhsg “ 84# dpt“k,s“hkdc bqdchakd hmsdqu“k( mds rtquhu“k btqudr

a“rdc nm sgd ssdc PR,RFG OFV HB=P lncdk- Sgd c“s“ vdqd fdmdq“sdc eqnl sgd r“ld lncdk vhsg 14#

bdmrnqhmf q“sd “mc r“lokd rhyd rds sn 1..+ 4..+ 0...+ “mc 1... o“shdmsr- Rtbg drshl“sdr vdqd nas“hmdc ax

“udq“fhmf nudq sgd 0.. rhltk“sdc c“s“ rdsr “mc “kk qdfhnmr enq d“bg rbdm“qhn ’sgd bnqqdronmchmf tmbdqs“hmsx

v“r bnlotsdc a“rdc nm sgd odqbdmshkdr enq sgd btqudr sg“s “udq“fd sgd qdfhnmr& mds rtquhu“k(-

Vda Ehftqd RE39 Dqqnq hm drshl“shmf sgd sqtd mds rtquhu“k etmbshnm a“rdc nm sgd ssdc PR,RFG OFV

HB=P lncdk- Sgd c“s“ vdqd fdmdq“sdc eqnl sgd r“ld lncdk vhsg 14# bdmrnqhmf q“sd “mc r“lokd rhyd

rds sn 1..+ 4..+ 0...+ “mc 1... o“shdmsr- Sgd bnlotsdc dqqnqr “ffqdf“sd sgd 0.. rhltk“sdc c“s“ rdsr “mc

“kk qdfhnmr enq d“bg rbdm“qhn- Sgd bqnrrdr ’·( bnqqdronmc sn sgd anwokns u“ktdr ld“m-
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Sda 7oodmchw 4 Lncdi rdidbshnm ”Rhlti“shnm(

Sghr rdbshnm oqdrdmsr bnlokdldms“qx l“sdqh“k enq Rdbshnm 3-1- S“akd RS2 khrsr “kk rbdm“qhnr enq

vghbg vd vhkk rhltk“sd c“s“ “mc s sgd bnqqdronmchmf lncdk- Sgdm+ a“rdc nm rtbg qdrtksr+ vd vhkk

bnlo“qd sgd dpthu“kdms rbdm“qhnr vhsg qdrodbs sn sgd drshl“sdc dkocOPEP+INN- =krn+ s“akdr RS3+ RS4+

“mc RS5 qdonqs sgd Yadrs,lncdk oqnonqshnmr´ enq “kk rbdm“qhnr vhsg r“lokd rhyd rds sn 1..+ 4..+ “mc 0...

o“shdmsr+ qdrodbshudkx-

Vda S“akd RS29 =kk rhltk“sdc rbdm“qhnr enq Rdbshnm 3-1- YC“s“ Fdmdq“shmf lncdk´ qdedqr sn sgd lncdk

“rrtldc enq sgd c“s“ fdmdq“shmf oqnbdctqd+ “mc YEhssdc lncdk´ cdmdr sgd a“rdkhmd g“y“qc chrsqhatshnm

“mc sgd q“mcnl ddbsr rsqtbstqd- Enq “kk rbdm“qhnr+ sgd bdmrnqhmf q“sd hr “rrtldc sn ad 14#-

” C“s“ Fdmdq“shmf lncdk R“lokd rhyd Ehssdc lncdk ” C“s“ Fdmdq“shmf lncdk R“lokd rhyd Ehssdc lncdk
.0 PR,RFG KM HB=P 1.. PR,RFG KM – 22 PR,RFG OFV HB=P 1.. PR,RFG KM –
.1 PR,RFG KM HB=P 4.. PR,RFG KM – 23 PR,RFG OFV HB=P 4.. PR,RFG KM –
.2 PR,RFG KM HB=P 0... PR,RFG KM – 24 PR,RFG OFV HB=P 0... PR,RFG KM –
.3 PR,RFG KM HB=P 1... PR,RFG KM – 25 PR,RFG OFV HB=P 1... PR,RFG KM –
.4 PR,RFG KM HB=P 1.. PR,RFG KM HHC 26 PR,RFG OFV HB=P 1.. PR,RFG KM HHC
.5 PR,RFG KM HB=P 4.. PR,RFG KM HHC 27 PR,RFG OFV HB=P 4.. PR,RFG KM HHC
.6 PR,RFG KM HB=P 0... PR,RFG KM HHC 28 PR,RFG OFV HB=P 0... PR,RFG KM HHC
.7 PR,RFG KM HB=P 1... PR,RFG KM HHC 3. PR,RFG OFV HB=P 1... PR,RFG KM HHC
.8 PR,RFG KM HB=P 1.. PR,RFG KM HB=P 30 PR,RFG OFV HB=P 1.. PR,RFG KM HB=P
0. PR,RFG KM HB=P 4.. PR,RFG KM HB=P 31 PR,RFG OFV HB=P 4.. PR,RFG KM HB=P
00 PR,RFG KM HB=P 0... PR,RFG KM HB=P 32 PR,RFG OFV HB=P 0... PR,RFG KM HB=P
01 PR,RFG KM HB=P 1... PR,RFG KM HB=P 33 PR,RFG OFV HB=P 4.. PR,RFG KM HB=P
02 PR,RFG KM HB=P 1.. PR,RFG KM AXL1 34 PR,RFG OFV HB=P 1.. PR,RFG KM AXL1
03 PR,RFG KM HB=P 4.. PR,RFG KM AXL1 35 PR,RFG OFV HB=P 4.. PR,RFG KM AXL1
04 PR,RFG KM HB=P 0... PR,RFG KM AXL1 36 PR,RFG OFV HB=P 0... PR,RFG KM AXL1
05 PR,RFG KM HB=P 1... PR,RFG KM AXL1 37 PR,RFG OFV HB=P 1... PR,RFG KM AXL1
06 PR,RFG KM HB=P 1.. PR,RFG OFV – 38 PR,RFG OFV HB=P 1.. PR,RFG OFV –
07 PR,RFG KM HB=P 4.. PR,RFG OFV – 4. PR,RFG OFV HB=P 4.. PR,RFG OFV –
08 PR,RFG KM HB=P 0... PR,RFG OFV – 40 PR,RFG OFV HB=P 0... PR,RFG OFV –
1. PR,RFG KM HB=P 1... PR,RFG OFV – 41 PR,RFG OFV HB=P 1... PR,RFG OFV –
10 PR,RFG KM HB=P 1.. PR,RFG OFV HHC 42 PR,RFG OFV HB=P 1.. PR,RFG OFV HHC
11 PR,RFG KM HB=P 4.. PR,RFG OFV HHC 43 PR,RFG OFV HB=P 4.. PR,RFG OFV HHC
12 PR,RFG KM HB=P 0... PR,RFG OFV HHC 44 PR,RFG OFV HB=P 0... PR,RFG OFV HHC
13 PR,RFG KM HB=P 1... PR,RFG OFV HHC 45 PR,RFG OFV HB=P 4.. PR,RFG OFV HHC
14 PR,RFG KM HB=P 1.. PR,RFG OFV HB=P 46 PR,RFG OFV HB=P 1.. PR,RFG OFV HB=P
15 PR,RFG KM HB=P 4.. PR,RFG OFV HB=P 47 PR,RFG OFV HB=P 4.. PR,RFG OFV HB=P
16 PR,RFG KM HB=P 0... PR,RFG OFV HB=P 48 PR,RFG OFV HB=P 0... PR,RFG OFV HB=P
17 PR,RFG KM HB=P 1... PR,RFG OFV HB=P 5. PR,RFG OFV HB=P 1... PR,RFG OFV HB=P
18 PR,RFG KM HB=P 1.. PR,RFG OFV AXL1 50 PR,RFG OFV HB=P 1.. PR,RFG OFV AXL1
2. PR,RFG KM HB=P 4.. PR,RFG OFV AXL1 51 PR,RFG OFV HB=P 4.. PR,RFG OFV AXL1
20 PR,RFG KM HB=P 0... PR,RFG OFV AXL1 52 PR,RFG OFV HB=P 0... PR,RFG OFV AXL1
21 PR,RFG KM HB=P 1... PR,RFG OFV AXL1 53 PR,RFG OFV HB=P 1... PR,RFG OFV AXL1

Vda S“akd RS39 YAdrs,lncdk oqnonqshnmr´ enq lncdk rdkdbshnm a“rdc nm sgd drshl“sdc dkocOPEP+INN- Hm

“kk rbdm“qhnr+ vd “rrtldc “ 14# bdmrnqhmf q“sd “mc rds sgd r“lokd rhyd sn 1.. o“shdmsr-

” C“s“ Fdmdq“shmf lncdk Ehssdc lncdk Adrs,lncdk oqnonqshnmr ” C“s“ Fdmdq“shmf lncdk Ehssdc lncdk Adrs,lncdk oqnonqshnmr
.0 PR,RFG KM HB=P PR,RFG KM – 2.# .8 PR,RFG OFV HB=P PR,RFG KM – 15#
.1 PR,RFG KM HB=P PR,RFG KM HHC 6# 0. PR,RFG OFV HB=P PR,RFG KM HHC 7#
.2 PR,RFG KM HB=P PR,RFG KM HB=P 11# 00 PR,RFG OFV HB=P PR,RFG KM HB=P 13#
.3 PR,RFG KM HB=P PR,RFG KM AXL1 30# 01 PR,RFG OFV HB=P PR,RFG KM AXL1 31#
.4 PR,RFG KM HB=P PR,RFG OFV – 21# 02 PR,RFG OFV HB=P PR,RFG OFV – 2.#
.5 PR,RFG KM HB=P PR,RFG OFV HHC 11# 03 PR,RFG OFV HB=P PR,RFG OFV HHC 10#
.6 PR,RFG KM HB=P PR,RFG OFV HB=P 13# 04 PR,RFG OFV HB=P PR,RFG OFV HB=P 14#
.7 PR,RFG KM HB=P PR,RFG OFV AXL1 11# 05 PR,RFG OFV HB=P PR,RFG OFV AXL1 13#
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Vda S“akd RS49 YAdrs,lncdk oqnonqshnmr´ enq lncdk rdkdbshnm a“rdc nm sgd drshl“sdc dkocOPEP+INN- Hm

“kk rbdm“qhnr+ vd “rrtldc “ 14# bdmrnqhmf q“sd “mc rds sgd r“lokd rhyd sn 4.. o“shdmsr-

” C“s“ Fdmdq“shmf lncdk Ehssdc lncdk Adrs,lncdk oqnonqshnmr ” C“s“ Fdmdq“shmf lncdk Ehssdc lncdk Adrs,lncdk oqnonqshnmr
.0 PR,RFG KM HB=P PR,RFG KM – 07# .8 PR,RFG OFV HB=P PR,RFG KM – 0.#
.1 PR,RFG KM HB=P PR,RFG KM HHC 2# 0. PR,RFG OFV HB=P PR,RFG KM HHC 1.#
.2 PR,RFG KM HB=P PR,RFG KM HB=P 21# 00 PR,RFG OFV HB=P PR,RFG KM HB=P 12#
.3 PR,RFG KM HB=P PR,RFG KM AXL1 36# 01 PR,RFG OFV HB=P PR,RFG KM AXL1 36#
.4 PR,RFG KM HB=P PR,RFG OFV – 13# 02 PR,RFG OFV HB=P PR,RFG OFV – 05#
.5 PR,RFG KM HB=P PR,RFG OFV HHC 12# 03 PR,RFG OFV HB=P PR,RFG OFV HHC 11#
.6 PR,RFG KM HB=P PR,RFG OFV HB=P 18# 04 PR,RFG OFV HB=P PR,RFG OFV HB=P 2.#
.7 PR,RFG KM HB=P PR,RFG OFV AXL1 13# 05 PR,RFG OFV HB=P PR,RFG OFV AXL1 21#

Vda S“akd RS59 YAdrs,lncdk oqnonqshnmr´ enq lncdk rdkdbshnm a“rdc nm sgd drshl“sdc dkocOPEP+INN- Hm

“kk rbdm“qhnr+ vd “rrtldc “ 14# bdmrnqhmf q“sd “mc rds sgd r“lokd rhyd sn 0.... o“shdmsr-

” C“s“ Fdmdq“shmf lncdk Ehssdc lncdk Adrs,lncdk oqnonqshnmr ” C“s“ Fdmdq“shmf lncdk Ehssdc lncdk Adrs,lncdk oqnonqshnmr
.0 PR,RFG KM HB=P PR,RFG KM – 3# .8 PR,RFG OFV HB=P PR,RFG KM – 0#
.1 PR,RFG KM HB=P PR,RFG KM HHC 7# 0. PR,RFG OFV HB=P PR,RFG KM HHC 24#
.2 PR,RFG KM HB=P PR,RFG KM HB=P 36# 00 PR,RFG OFV HB=P PR,RFG KM HB=P 07#
.3 PR,RFG KM HB=P PR,RFG KM AXL1 30# 01 PR,RFG OFV HB=P PR,RFG KM AXL1 35#
.4 PR,RFG KM HB=P PR,RFG OFV – 03# 02 PR,RFG OFV HB=P PR,RFG OFV – 2#
.5 PR,RFG KM HB=P PR,RFG OFV HHC 4# 03 PR,RFG OFV HB=P PR,RFG OFV HHC 07#
.6 PR,RFG KM HB=P PR,RFG OFV HB=P 25# 04 PR,RFG OFV HB=P PR,RFG OFV HB=P 38#
.7 PR,RFG KM HB=P PR,RFG OFV AXL1 34# 05 PR,RFG OFV HB=P PR,RFG OFV AXL1 2.#
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Sda 7oodmchw 5 7m“ixrhr ne sgd ro“sh“i d�dbsr ”Rhlti“shnm(

Sghr rdbshnm oqdrdmsr bnlokdldms“qx qdrtksr enq Rdbshnm 3-2- Hm Ehftqdr RE4 “mc RE5+ vd okns

sgd sqtd “mc drshl“sdc ro“sh“k ddbsr enq lncdkr PR,RFG KM HHC “mc PR,RFG KM AXL1+ qdrodbshudkx-

Rhlhk“qkx+ S“akd RS7 rgnv “kk drshl“sdc o“q“ldsdqr ’vhsg “ 84# dpt“k,s“hk bqdchakd hmsdqu“k( enq lncdkr

PR,RFG KM HHC+ PR,RFG KM HB=P+ “mc PR,RFG KM AXL1- Lnqdnudq+ Ehftqdr RE6+ RE7+ “mc RE8

oqdrdms sgd drshl“sdc qdk“shud dwbddc“mbd oqna“ahkhshdr enq sgd r“ld lncdkr “r adenqd- K“rskx+ Ehftqdr

RE0.+ RE00+ “mc RE01+ rgnv sgd drshl“sdc onrsdqhnq ne σt ; 0,
|
τt ’r“ld enq σxt ; 0,

|
τxt( enq sgd

HB=P+ HHC+ “mc AXL1 q“mcnl ddbsr+ qdrodbshudkx+ vgdm sshmf sgd PR,RFG KM lncdk-

Vda S“akd RS69 Pdrtksr enq sgd bnlodshmf lncdkr hm Rdbshnm 3-2 “bbnqchmf sn sgd dkocOPEP+INN- Sgd
dkocOPEP+INN chdqdmbd ’vhsg rs“mc“qc dqqnq( qdoqdrdmsr sgd o“hqvhrd chdqdmbd adsvddm sgd nsgdqr lncdkr

“mc sgd qdedqdmbd lncdk ’PR,RFG KM HB=P(-

Lncdk PR,RFG KM HB=P PR,RFG KM HHC PR,RFG KM AXL1 PR,RFG KM –
dkocOPEP+INN chdqdmbd ’RD( .-. ’.-.( ,.-0 ’0-1( ,.-2 ’.-4( ,2076-6 ’56-5(

Vda Ehftqd RE49 Ro“sh“k ddbsr enq sgd PR,RFG KM HHC lncdk oqdrdmsdc hm Rdbshnm 3-2- Kdes o“mdk9

Sqtd ro“sh“k ddbsr —t ; t ; ’1..+ 0.4+ 0..+ ..4+ .+ �..4+ �0..+ �0.4+ �1..(⊤- Lhcckd o“mdk9 Drshl“sdc
shld,kdudk ro“sh“k ddbsr —t ; ’0.83+ 0.43+ ..8.+ ..41+ ..04+ �..45+ �..67+ �0.12+ �0.40(⊤- Phfgs o“mdk9
Drshl“sdc g“y“qc,kdudk ro“sh“k ddbsr t ; ’0.75+ 0.33+ ..75+ ..32+ �...6+ �..45+ �0.01+ �0.43+ �1.16(⊤-

Vda Ehftqd RE59 Ro“sh“k ddbsr enq sgd PR,RFG KM AXL1 lncdk oqdrdmsdc hm Rdbshnm 3-2- Kdes o“mdk9

Sqtd ro“sh“k ddbsr —t ; t ; ’1..+ 0.4+ 0..+ ..4+ .+ �..4+ �0..+ �0.4+ �1..(⊤- Lhcckd o“mdk9 Drshl“sdc
shld,kdudk ro“sh“k ddbsr —t ; ’0.8.+ 0.38+ ..74+ ..35+ ...8+ �..52+ �..74+ �0.18+ �0.48(⊤- Phfgs o“mdk9
Drshl“sdc g“y“qc,kdudk ro“sh“k ddbsr t ; ’0.80+ 0.38+ ..80+ ..37+ �...0+ �..40+ �0..6+ �0.38+ �1.10(⊤-
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Vda S“akd RS79 Drshl“sdc o“q“ldsdqr ’vhsg rs“mc“qc cduh“shnm “mc “ 84# dpt“k,s“hk bqdchakd hmsdqu“k(

enq sgd PR,RFG KM lncdk vhsg HHC+ HB=P+ “mc AXL1 q“mcnl ddbsr+ oqdrdmsdc hm sgd rhltk“shnm rstcx

’Rdbshnm 3-2(-

P“mcnl Ddbs O“q“ldsdq Ld“m RC 84# dpt“k,s“hk BH O“q“ldsdq Ld“m RC 84# dpt“k,s“hk BH

HHC �0 ..72 .-.2 ’ ..65: ..8.( β4 �..85 .-.3 ’�0..3: �..76(
HHC β0 ..77 .-.1 ’ ..74: ..80( β5 0.87 .-.2 ’ 0.81: 1..4(
HHC β1 �..8. .-.4 ’�..82: �..70( µ ..44 .-25 ’�..03: 0.16(
HHC β2 �..86 .-.4 ’�0..5: �..77( σ 0.04 .-.4 ’ 0..5: 0.14(
HHC β3 �..86 .-.3 ’�0..5: �..77( – – – –
HHC —t0 0.83 .-25 ’ 0.15: 1.57( t0 0.75 .-25 ’ 0.06: 1.48(
HHC —t1 0.43 .-24 ’ ..75: 1.15( t1 0.33 .-25 ’ ..64: 1.06(
HHC —t2 ..8. .-25 ’ ..11: 0.52( t2 ..75 .-25 ’ ..06: 0.48(
HHC —t3 ..41 .-25 ’�..06: 0.15( t3 ..32 .-25 ’�..15: 0.05(
HHC —t4 ..04 .-25 ’�..44: ..78( t4 �...6 .-25 ’�..64: ..56(
HHC —t5 �..45 .-26 ’�0.16: ..08( t5 �..45 .-25 ’�0.15: ..05(
HHC —t6 �..67 .-26 ’�0.4.: �...1( t6 �0.01 .-25 ’�0.70: �..28(
HHC —t7 �0.12 .-26 ’�0.82: �..38( t7 �0.43 .-25 ’�1.13: �..70(
HHC —t8 �0.40 .-3. ’�1.20: �..60( t8 �1.16 .-26 ’�1.86: �0.41(
HB=P �0 ..73 .-.2 ’ ..66: ..80( β4 �..86 .-.3 ’�0..4: �..77(
HB=P β0 ..77 .-.1 ’ ..74: ..80( β5 0.88 .-.2 ’ 0.81: 1..4(
HB=P β1 �..80 .-.4 ’�0...: �..71( µ ..54 .-.3 ’ ..46: ..63(
HB=P β2 �..87 .-.3 ’�0..6: �..78( σ 0.10 .-.1 ’ 0.07: 0.14(
HB=P β3 �..87 .-.3 ’�0..6: �..78( – – – –
HB=P —t0 0.75 .-.8 ’ 0.58: 1..3( t0 0.85 .-.3 ’ 0.78: 1..3(
HB=P —t1 0.34 .-.6 ’ 0.21: 0.47( t1 0.43 .-.2 ’ 0.37: 0.5.(
HB=P —t2 ..70 .-.7 ’ ..55: ..86( t2 ..86 .-.2 ’ ..8.: 0..2(
HB=P —t3 ..30 .-.8 ’ ..12: ..5.( t3 ..42 .-.3 ’ ..35: ..50(
HB=P —t4 ...3 .-0. ’�..04: ..12( t4 ...3 .-.3 ’�...3: ..00(
HB=P —t5 �..58 .-0. ’�..77: �..38( t5 �..34 .-.3 ’�..42: �..26(
HB=P —t6 �..8. .-01 ’�0.03: �..54( t6 �0..0 .-.4 ’�0.0.: �..80(
HB=P —t7 �0.22 .-00 ’�0.44: �0.00( t7 �0.32 .-.4 ’�0.41: �0.23(
HB=P —t8 �0.54 .-08 ’�1..0: �0.17( t8 �1.04 .-.6 ’�1.18: �1..0(
AXL1 �0 ..72 .-.2 ’ ..66: ..8.( β4 �..85 .-.3 ’�0..3: �..77(
AXL1 β0 ..77 .-.1 ’ ..74: ..80( β5 0.88 .-.2 ’ 0.81: 1..4(
AXL1 β1 �..80 .-.4 ’�0...: �..71( µ ..5. .-01 ’ ..21: ..70(
AXL1 β2 �..86 .-.4 ’�0..5: �..77( σ 0.07 .-.3 ’ 0.0.: 0.15(
AXL1 β3 �..87 .-.3 ’�0..5: �..78( – – – –
AXL1 —ρ ..70 .-11 ’ ..1.: 0...( ρ ..71 .-10 ’ ..11: 0...(
AXL1 —t0 0.8. .-03 ’ 0.55: 1.1.( t0 0.80 .-01 ’ 0.52: 1.01(
AXL1 —t1 0.38 .-02 ’ 0.16: 0.67( t1 0.38 .-01 ’ 0.10: 0.6.(
AXL1 —t2 ..74 .-02 ’ ..50: 0.03( t2 ..80 .-01 ’ ..52: 0.01(
AXL1 —t3 ..35 .-03 ’ ..10: ..67( t3 ..37 .-01 ’ ..08: ..58(
AXL1 —t4 ...8 .-04 ’�..07: ..30( t4 ...0 .-01 ’�..2.: ..1.(
AXL1 —t5 �..52 .-05 ’�..80: �..18( t5 �..40 .-02 ’�..7.: �..18(
AXL1 —t6 �..74 .-06 ’�0.05: �..37( t6 �0..6 .-02 ’�0.26: �..74(
AXL1 —t7 �0.18 .-05 ’�0.46: �..84( t7 �0.38 .-02 ’�0.68: �0.16(
AXL1 —t8 �0.48 .-11 ’�1..0: �0.03( t8 �1.10 .-03 ’�1.43: �0.86(
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Vda Ehftqd RE69 Pdk“shud dwbddc“mbd oqna“ahkhsx enq sgd PR,RFG KM HB=P lncdk oqdrdmsdc hm Rdbshnm

3-2- Kdes o“mdk9 Drshl“sdc shld,kdudk qdk“shud dwbddc“mbd oqna“ahkhshdr S’—t( ; ’0+ 0+ 0+ 0+ ..54364.+ .+

.+ .+ .(⊤+ rtbg sg“s S’—ti( ; �’—ti / .(+ ∀h- Phfgs o“mdk9 Drshl“sdc g“y“qc,kdudk qdk“shud dwbddc“mbd

oqna“ahkhshdr S’t( ; ’0+ 0+ 0+ 0+ ..730514+ .+ .+ .+ .(⊤+ rtbg sg“s S’ti( ; �’ti / .(+ ∀h-

Vda Ehftqd RE79 Pdk“shud dwbddc“mbd oqna“ahkhsx enq sgd PR,RFG KM HHC lncdk oqdrdmsdc hm Rdbshnm

3-2- Kdes o“mdk9 Drshl“sdc shld,kdudk qdk“shud dwbddc“mbd oqna“ahkhshdr S’—t( ; ’0+ 0+ ..881264+ ..821764+

..55214.+ ...504..+ ...12014+ ....0264+ .....264(⊤+ rtbg sg“s S’—ti( ; �’—ti / .(+ ∀h- Phfgs o“mdk9

Drshl“sdc g“y“qc,kdudk qdk“shud dwbddc“mbd oqna“ahkhshdr S’t( ; ’0+ 0+ ..88.764+ ..77864.+ ..3114..+

...5.4..+ ....0514+ .+ .(⊤+ rtbg sg“s S’ti( ; �’ti / .(+ ∀h-

Vda Ehftqd RE89 Pdk“shud dwbddc“mbd oqna“ahkhsx enq sgd PR,RFG KM AXL1 lncdk oqdrdmsdc hm Rdbshnm

3-2- Kdes o“mdk9 Drshl“sdc shld,kdudk qdk“shud dwbddc“mbd oqna“ahkhshdr S’—t( ; ’0+ 0+ 0+ ..887764+ ..604014+

....0014+ .....014+ .+ .(⊤+ rtbg sg“s S’—ti( ; �’—ti / .(+ ∀h- Phfgs o“mdk9 Drshl“sdc g“y“qc,kdudk

qdk“shud dwbddc“mbd oqna“ahkhshdr S’t( ; ’0+ 0+ 0+ ..886264+ ..41214.+ .....014+ .+ .+ .(⊤+ rtbg sg“s

S’ti( ; �’ti / .(+ ∀h-
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Vda Ehftqd RE0.9 Drshl“sdc onrsdqhnq cdmrhshdr enq τt ’“r hs “ood“qr hm sgd gIxIpa�idudi bnlonmdms(

“mc τxt ’“r hs “ood“qr hm sgd rhld�idudi bnlonmdms( enq sgd HB=P q“mcnl ddbsr vgdm sshmf sgd PR,

RFG KM lncdk- Gnvdudq+ “hlhmf sn l“id sgdrd qdrtksr bnlo“q“akd vhsg sgd drshl“sdr rgnvdc hm Ehftqdr

RE00 “mc RE01 ’HHC “mc AXL1 q“mcnl ddbsr+ qdrodbshudkx(+ vd “krn chrok“x sgd drshl“sdc onrsdqhnq

cdmrhsx enq σt ; 0,
|
τt “mc σxt ; 0,

|
τxt- Sgd btqudr “qd oknssdc rdo“q“sdkx enq d“bg onrsdqhnq bg“hm-
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Vda Ehftqd RE009 Drshl“sdc onrsdqhnq cdmrhshdr enq σt ’“r hs “ood“qr hm sgd gIxIpa�idudi bnlonmdms(

“mc σxt ’“r hs “ood“qr hm sgd rhld�idudi bnlonmdms( enq sgd HHC q“mcnl ddbsr vgdm sshmf sgd PR,RFG

KM lncdk- Sgd btqudr “qd oknssdc rdo“q“sdkx enq d“bg onrsdqhnq bg“hm-

Vda Ehftqd RE019 Drshl“sdc onrsdqhnq cdmrhshdr enq σt ’“r hs “ood“qr hm sgd gIxIpa�idudi bnlonmdms(

“mc σxt ’“r hs “ood“qr hm sgd rhld�idudi bnlonmdms( enq sgd AXL1 q“mcnl ddbsr vgdm sshmf sgd PR,

RFG KM lncdk- Sgd btqudr “qd oknssdc rdo“q“sdkx enq d“bg onrsdqhnq bg“hm-
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Sda 7oodmchw 6 B“rd rstcx

Sghr rdbshnm oqdrdmsr bnlokdldms“qx qdrtksr enq Rdbshnm 4- S“akd RS8 rgnvr sgd q“midc lncdkr

’“bbnqchmf sn sgd dkocOPEP+INN bqhsdqhnm(+ S“akd RS0. chrok“xr sgd sshmf shld enq “kk lncdkr+ “mc S“akd

RS00 oqdrdmsr sgd drshl“sdc gxodqo“q“ldsdqr ne sgd q“mcnl ddbsr enq sgd ghfgdrs,q“midc AXL1 lncdkr

hm sgd qrs b“rd rstcx- Ehftqdr RE02 “mc RE03 qdonqs sgd tmbdqs“hmsx enq sgd drshl“sdc mds rtquhu“k+

rtbg sg“s j ; 2 xd“qr- Ehftqdr RE04+ RE05+ “mc RE06 oqdrdms rhlhk“q qdrtksr ’hmbktchmf sgd mds rtquhu“k

onhms drshl“sd(+ gnvdudq+ enq j ; 0 xd“q- Ehftqdr RE12+ RE13+ RE14+ RE18+ RE2. “mc RE20 qdonqs sgd

mds rtquhu“k drshl“sdr vhsg c“s“ rsq“shdc ax Ycdoqhu“shnm kdudk+´ “mc Ehftqdr RE15+ RE16+ RE17+ RE21+

RE22+ “mc RE23 qdonqs dpthu“kdms qdrtksr vhsg c“s“ rsq“shdc ax Yb“mbdq rs“fd-´ K“rskx+ Ehftqd RE07

rgnvr sgd Dmfk“mc l“o “bbnqchmf sn sgd B“mbdq =kkh“mbd Pdfhnmr-

Vda S“akd RS89 Pdrtksr enq sgd bnlodshmf lncdkr hm Rdbshnm 4 “bbnqchmf sn sgd dkocOPEP+INN- Sgd
dkocOPEP+INN chdqdmbd ’vhsg rs“mc“qc dqqnq( qdoqdrdmsr sgd o“hqvhrd chdqdmbd adsvddm sgd nsgdqr lnc,

dkr “mc sgd qdedqdmbd lncdk- Sgd YFdnfq“ogx .0´ qdedqr sn sgd Fnudqmldms Nfibd Pdfhnmr “mc sgd

YFdnfq“ogx .1´ qdedqr sn sgd B“mbdq =kkh“mbdr Pdfhnmr hm 1.05- Sgd rsqhidsgqntfg rbdm“qhn bnqqdronmcr

sn sgd ssdc lncdk enq vghbg vd chc mns nardqud vdkk lhwdc onrsdqhnq bg“hmr-

Rdw Fdnfq“ogx Lncdk dkocOPEP+INN ch- ’RD( Rdw Fdnfq“ogx Lncdk dkocOPEP+INN ch- ’RD(
L“kd .0 PR,RFG KM AXL1 .-. ’ .-.( Edl“kd .0 PR,RFG KM AXL1 .-. ’.-.(
L“kd .0 PR,RFG KM HB=P ,0-3 ’ 0-3( Edl“kd .0 PR,RFG KM HB=P ,.-2 ’0-3(
L“kd .0 PR,RFG OFV HB=P ,03-5 ’ 2-5( Edl“kd .0 PR,RFG KK AXL1 ,8-7 ’3-.(
L“kd .0 PR,RFG OFV AXL1 ,08-6 ’ 4-3( Edl“kd .0 PR,RFG OFV AXL1 ,8-7 ’1-3(
L“kd .0 PR,RFG KK HB=P ,13-5 ’ 5-4( Edl“kd .0 PR,RFG OFV HB=P ,1.-5 ’2-4(
L“kd .0 PR,RFG KK AXL1 ,10173-0 ’465-.( Edl“kd .0 PR,RFG KK HB=P ,31-. ’4-7(
L“kd .1 PR,RFG KM AXL1 .-. ’.-.( Edl“kd .1 PR,RFG KM AXL1 .-. ’.-.(
L“kd .1 PR,RFG KM HB=P ,1-0 ’0-7( Edl“kd .1 PR,RFG KM HB=P ,1-4 ’0-7(
L“kd .1 PR,RFG OFV HB=P ,04-3 ’2-7( Edl“kd .1 PR,RFG OFV AXL1 ,8-8 ’1-2(
L“kd .1 PR,RFG OFV AXL1 ,05-. ’3-5( Edl“kd .1 PR,RFG OFV HB=P ,01-. ’2-.(
L“kd .1 PR,RFG KK AXL1 ,12-2 ’5-2( Edl“kd .1 PR,RFG KK AXL1 ,30-5 ’5-.(
L“kd .1 PR,RFG KM HB=P ,14-1 ’5-5( Edl“kd .1 PR,RFG KK HB=P ,33-1 ’5-1(

Vda S“akd RS0.9 Ehsshmf shld enq “kk lncdkr hm Rdbshnm 4- YEhsshmf shld ’rdb-(´ oqdrdmsr sgd shld ’hm

rdbnmcr( sn s sgd bnqqdronmchmf lncdk- Sgd lncdkr “qd nqcdqdc “r hm S“akd RS8- Sgd lncdkr vdqd ssdc

nm “ =LC DOXB 63.1 BOT “s 1-7 Fgy-

Rdw O“shdmsr& knb“shnm Lncdk Ehsshmf shld ’rdb-( Rdw O“shdmsr& knb“shnm Lncdk Ehsshmf shld ’rdb-(
L“kd .0 PR,RFG KM AXL1 6.84.-4. Edl“kd .0 PR,RFG KM AXL1 52.5.-58
L“kd .0 PR,RFG KM HB=P 13863-12 Edl“kd .0 PR,RFG KM HB=P 16.81-.4
L“kd .0 PR,RFG OFV HB=P 24435-.2 Edl“kd .0 PR,RFG KK AXL1 032207-6.
L“kd .0 PR,RFG OFV AXL1 023503-7. Edl“kd .0 PR,RFG OFV AXL1 72028-.4
L“kd .0 PR,RFG KK HB=P 66.73-65 Edl“kd .0 PR,RFG OFV HB=P 33421-.3
L“kd .0 PR,RFG KK AXL1 043380-.. Edl“kd .0 PR,RFG KK HB=P 047751-6.
L“kd .1 PR,RFG KM AXL1 41584-13 Edl“kd .1 PR,RFG KM AXL1 34680-62
L“kd .1 PR,RFG KM HB=P 04108-05 Edl“kd .1 PR,RFG KM HB=P 03268-54
L“kd .1 PR,RFG OFV HB=P 10732-27 Edl“kd .1 PR,RFG OFV AXL1 5.827-8.
L“kd .1 PR,RFG OFV AXL1 57582-72 Edl“kd .1 PR,RFG OFV HB=P 0661.-45
L“kd .1 PR,RFG KK AXL1 002..2-2. Edl“kd .1 PR,RFG KK AXL1 88867-06
L“kd .1 PR,RFG KM HB=P 33461-61 Edl“kd .1 PR,RFG KK HB=P 27.31-50

05

MSfd�51�ne�7/

gssor9..la lSmtraphosadmspSi anl.rllp

RsSshrshaSi�Fdsgncr�hm�FdchaSi�PdrdSpag

0
1
2
3
4
5
6
7
8
0/
00
01
02
03
04
05
06
07
08
1/
10
11
12
13
14
15
16
17
18
2/
20
21
22
23
24
25
26
27
28
3/
30
31
32
33
34
35
36
37
38
4/
40
41
42
43
44
45
46
47
48
5/



:np�Mddp�Pduhdv

Vda S“akd RS009 Drshl“sdc o“q“ldsdqr ’vhsg rs“mc“qc cduh“shnm “mc “ 84# dpt“k,s“hk bqdchakd hmsdqu“k(

enq sgd ghfgdrs,q“midc AXL1 lncdkr hm Rdbshnm 4- Vd qdonqsdc σt ; 0,
|
τt ’“mc σxt ; 0,

|
τxt( “mc ρ

’“mc —ρ(- Sgd YFdnfq“ogx .0´ qdedqr sn sgd Fnudqmldms Nfibd Pdfhnmr “mc sgd YFdnfq“ogx .1´ qdedqr sn

sgd B“mbdq =kkh“mbdr Pdfhnmr hm 1.05-

Rdw Fdnfq“ogx Lncdk O“q“ldsdq Ld“m RC 84# dpt“k,s“hk BH O“q“ldsdq Ld“m RC 84# dpt“k,s“hk BH
L“kd .0 PR,RFG KM AXL1 σxt .-.8 .-.6 ’.-..: .-15( σt .-.2 .-.2 ’.-..: .-.8(
L“kd .0 PR,RFG KM AXL1 —ρ .-42 .-24 ’.-..: 0-..( ρ .-41 .-25 ’.-..: 0-..(
L“kd .1 PR,RFG KM AXL1 σxt .-.7 .-.5 ’.-..: .-12( σt .-.3 .-.2 ’.-..: .-00(
L“kd .1 PR,RFG KM AXL1 —ρ .-38 .-24 ’.-..: 0-..( ρ .-35 .-24 ’.-..: 0-..(
Edl“kd .0 PR,RFG KM AXL1 σxt .-02 .-00 ’.-.0: .-30( σt .-.3 .-.2 ’.-..: .-02(
Edl“kd .0 PR,RFG KM AXL1 —ρ .-41 .-24 ’.-..: 0-..( ρ .-41 .-24 ’.-..: 0-..(
Edl“kd .1 PR,RFG KM AXL1 σxt .-.8 .-.6 ’.-..: .-15( σt .-.2 .-.2 ’.-..: .-.8(
Edl“kd .1 PR,RFG KM AXL1 —ρ .-42 .-24 ’.-..: 0-..( ρ .-41 .-25 ’.-..: 0-..(

Vda Ehftqd RE029 1.4pg mds rtquhu“k odqbdmshkd enq j ; 2 a“rdc nm sgd ’h9 sno,kdes o“mdk( YFnudqmldms

Nfibd Pdfhnmr´ ’FNP( ro“sh“k rsqtbstqd vhsg ssdc lncdk PR,RFG KM AXL1 enq l“kd o“shdmsr+ ’hh9 sno,

qhfgs o“mdk( YFnudqmldms Nfibd Pdfhnmr´ ’FNP( ro“sh“k rsqtbstqd vhsg ssdc lncdk PR,RFG KM AXL1

enq edl“kd o“shdmsr+ ’hhh9 anssnl,kdes o“mdk( YB“mbdq =kkh“mbdr Pdfhnmr´ ro“sh“k rsqtbstqd vhsg ssdc lncdk

PR,RFG KM AXL1 enq l“kd o“shdmsr+ “mc ’hu9 anssnl,qhfgs o“mdk( YB“mbdq =kkh“mbdr Pdfhnmr´ ro“sh“k

rsqtbstqd vhsg ssdc lncdk PR,RFG KM AXL1 enq edl“kd o“shdmsr-
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Vda Ehftqd RE039 86.4pg mds rtquhu“k odqbdmshkd enq j ; 2 a“rdc nm sgd ’h9 sno,kdes o“mdk( YFnudqmldms

Nfibd Pdfhnmr´ ’FNP( ro“sh“k rsqtbstqd vhsg ssdc lncdk PR,RFG KM AXL1 enq l“kd o“shdmsr+ ’hh9 sno,

qhfgs o“mdk( YFnudqmldms Nfibd Pdfhnmr´ ’FNP( ro“sh“k rsqtbstqd vhsg ssdc lncdk PR,RFG KM AXL1

enq edl“kd o“shdmsr+ ’hhh9 anssnl,kdes o“mdk( YB“mbdq =kkh“mbdr Pdfhnmr´ ro“sh“k rsqtbstqd vhsg ssdc lncdk

PR,RFG KM AXL1 enq l“kd o“shdmsr+ “mc ’hu9 anssnl,qhfgs o“mdk( YB“mbdq =kkh“mbdr Pdfhnmr´ ro“sh“k

rsqtbstqd vhsg ssdc lncdk PR,RFG KM AXL1 enq edl“kd o“shdmsr-

Vda Ehftqd RE049 Mds rtquhu“k onhms drshl“sd enq j ; 0 a“rdc nm sgd ’h9 sno,kdes o“mdk( YFnudqmldms

Nfibd Pdfhnmr´ ’FNP( ro“sh“k rsqtbstqd vhsg ssdc lncdk PR,RFG KM AXL1 enq l“kd o“shdmsr+ ’hh9 sno,

qhfgs o“mdk( YFnudqmldms Nfibd Pdfhnmr´ ’FNP( ro“sh“k rsqtbstqd vhsg ssdc lncdk PR,RFG KM AXL1

enq edl“kd o“shdmsr+ ’hhh9 anssnl,kdes o“mdk( YB“mbdq =kkh“mbdr Pdfhnmr´ ro“sh“k rsqtbstqd vhsg ssdc lncdk

PR,RFG KM AXL1 enq l“kd o“shdmsr+ “mc ’hu9 anssnl,qhfgs o“mdk( YB“mbdq =kkh“mbdr Pdfhnmr´ ro“sh“k

rsqtbstqd vhsg ssdc lncdk PR,RFG KM AXL1 enq edl“kd o“shdmsr-
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Vda Ehftqd RE059 1.4pg mds rtquhu“k odqbdmshkd enq j ; 0 a“rdc nm sgd ’h9 sno,kdes o“mdk( YFnudqmldms

Nfibd Pdfhnmr´ ’FNP( ro“sh“k rsqtbstqd vhsg ssdc lncdk PR,RFG KM AXL1 enq l“kd o“shdmsr+ ’hh9 sno,

qhfgs o“mdk( YFnudqmldms Nfibd Pdfhnmr´ ’FNP( ro“sh“k rsqtbstqd vhsg ssdc lncdk PR,RFG KM AXL1

enq edl“kd o“shdmsr+ ’hhh9 anssnl,kdes o“mdk( YB“mbdq =kkh“mbdr Pdfhnmr´ ro“sh“k rsqtbstqd vhsg ssdc lncdk

PR,RFG KM AXL1 enq l“kd o“shdmsr+ “mc ’hu9 anssnl,qhfgs o“mdk( YB“mbdq =kkh“mbdr Pdfhnmr´ ro“sh“k

rsqtbstqd vhsg ssdc lncdk PR,RFG KM AXL1 enq edl“kd o“shdmsr-

Vda Ehftqd RE069 86.4pg mds rtquhu“k odqbdmshkd enq j ; 0 a“rdc nm sgd ’h9 sno,kdes o“mdk( YFnudqmldms

Nfibd Pdfhnmr´ ’FNP( ro“sh“k rsqtbstqd vhsg ssdc lncdk PR,RFG KM AXL1 enq l“kd o“shdmsr+ ’hh9 sno,

qhfgs o“mdk( YFnudqmldms Nfibd Pdfhnmr´ ’FNP( ro“sh“k rsqtbstqd vhsg ssdc lncdk PR,RFG KM AXL1

enq edl“kd o“shdmsr+ ’hhh9 anssnl,kdes o“mdk( YB“mbdq =kkh“mbdr Pdfhnmr´ ro“sh“k rsqtbstqd vhsg ssdc lncdk

PR,RFG KM AXL1 enq l“kd o“shdmsr+ “mc ’hu9 anssnl,qhfgs o“mdk( YB“mbdq =kkh“mbdr Pdfhnmr´ ro“sh“k

rsqtbstqd vhsg ssdc lncdk PR,RFG KM AXL1 enq edl“kd o“shdmsr-
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Vda Ehftqd RE079 L“o ne Dmfk“mc chuhcdc hmsn sgd 0z08 B“mbdq =kkh“mbdr Pdfhnmr+ m“ldkx+ Vdrs Xnqi,

rghqd+ YGtladq+ Bn“rs “mc U“kd+´ YBgdrghqd “mc Ldqrdxrhcd+´ YRntsg Xnqirghqd+ A“rrdsk“v+ Mnqsg Cdq,

axrghqd “mc G“qcvhbi+´ Vdrs Lhck“mcr+ D“rs Lhck“mcr+ D“rs ne Dmfk“mc+ Rntsg D“rs Knmcnm+ YJdms

“mc Ldcv“x+´ YRtqqdx “mc Rtrrdw+´ Sg“ldr U“kkdx+ Odmhmrtk“+ YRnldqrds+ Vhksrghqd+ =unm “mc Fkntbdr,

sdqrghqd+´ Vdrrdw+ YMnqsg D“rs “mc Btlaqh“+´ YK“mb“rghqd “mc Rntsg Btlaqh“+´ YM“shnm“k B“mbdq

U“mft“qc9 Fqd“sdq L“mbgdrsdq+´ YM“shnm“k B“mbdq U“mft“qc9 Mnqsg Bdmsq“k “mc Mnqsg D“rs Knmcnm+´

“mc YM“shnm“k B“mbdq U“mft“qc9 Mnqsg Vdrs “mc Rntsg Vdrs Knmcnm+´ qdrodbshudkx-

Vda Ehftqd RE089 Drshl“sdc onrsdqhnq cdmrhshdr enq σt ’“r hs “ood“qr hm sgd gIxIpa�idudi bnlonmdms(

“mc σxt ’“r hs “ood“qr hm sgd rhld�idudi bnlonmdms( enq sgd AXL1 q“mcnl ddbsr vgdm sshmf sgd PR,

RFG KM lncdk enq l�id o“shdmsr a“rdc nm sgd YFnudqmldms Nfibd Pdfhnmr´ ’YFdn .0´(- Sgd btqudr “qd

oknssdc rdo“q“sdkx enq d“bg onrsdqhnq bg“hm-
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Vda Ehftqd RE1.9 Drshl“sdc onrsdqhnq cdmrhshdr enq σt ’“r hs “ood“qr hm sgd gIxIpa�idudi bnlonmdms(

“mc σxt ’“r hs “ood“qr hm sgd rhld�idudi bnlonmdms( enq sgd AXL1 q“mcnl ddbsr vgdm sshmf sgd

PR,RFG KM lncdk enq l�id o“shdmsr a“rdc nm sgd YB“mbdq =kkh“mbdr Pdfhnmr hm 1.05´ ’YFdn .1´(- Sgd

btqudr “qd oknssdc rdo“q“sdkx enq d“bg onrsdqhnq bg“hm-

Vda Ehftqd RE109 Drshl“sdc onrsdqhnq cdmrhshdr enq σt ’“r hs “ood“qr hm sgd gIxIpa�idudi bnlonmdms(

“mc σxt ’“r hs “ood“qr hm sgd rhld�idudi bnlonmdms( enq sgd AXL1 q“mcnl ddbsr vgdm sshmf sgd PR,

RFG KM lncdk enq edl�id o“shdmsr a“rdc nm sgd YFnudqmldms Nfibd Pdfhnmr´ ’YFdn .0´(- Sgd btqudr

“qd oknssdc rdo“q“sdkx enq d“bg onrsdqhnq bg“hm-

10
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:np�Mddp�PduhdvVda Ehftqd RE119 Drshl“sdc onrsdqhnq cdmrhshdr enq σt ’“r hs “ood“qr hm sgd gIxIpa�idudi bnlonmdms(

“mc σxt ’“r hs “ood“qr hm sgd rhld�idudi bnlonmdms( enq sgd AXL1 q“mcnl ddbsr vgdm sshmf sgd PR,

RFG KM lncdk enq edl�id o“shdmsr a“rdc nm sgd YB“mbdq =kkh“mbdr Pdfhnmr hm 1.05´ ’YFdn .1´(- Sgd

btqudr “qd oknssdc rdo“q“sdkx enq d“bg onrsdqhnq bg“hm-

11
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:np�Mddp�Pduhdv

Vda Ehftqd RE129 YCdoqhu“shnm kdudk´ ’Y0´ adhmf id�rs adopftda “mc Y4´ lmrs adopftda( rsq“shdc mds

rtquhu“k onhms drshl“sd enq j ; 2 a“rdc nm sgd ’h9 sno,kdes l“or( YFnudqmldms Nfibd Pdfhnmr´ ’FNP(

ro“sh“k rsqtbstqd vhsg ssdc lncdk PR,RFG KM AXL1 enq l“kd o“shdmsr+ ’hh9 sno,qhfgs l“or( YFnudqm,

ldms Nfibd Pdfhnmr´ ’FNP( ro“sh“k rsqtbstqd vhsg ssdc lncdk PR,RFG KM AXL1 enq edl“kd o“shdmsr+

’hhh9 anssnl,kdes l“or( YB“mbdq =kkh“mbdr Pdfhnmr´ ’B=P( ro“sh“k rsqtbstqd vhsg ssdc lncdk PR,RFG

KM AXL1 enq l“kd o“shdmsr+ “mc ’hu9 anssnl,qhfgs l“or( YB“mbdq =kkh“mbdr Pdfhnmr´ ’B=P( ro“sh“k

rsqtbstqd vhsg ssdc lncdk PR,RFG KM AXL1 enq edl“kd o“shdmsr- Enq d“bg o“mdk+ sgd toodq l“o

qdoqdrdmsr sgd id�rs adopftda kdudk+ “mc sgd knvdq l“o qdoqdrdmsr sgd lmrs adopftda kdudk-

12
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Vda Ehftqd RE139 YCdoqhu“shnm kdudk´ ’Y0´ adhmf id�rs adopftda “mc Y4´lmrs adopftda( rsq“shdc 1.4pg mds

rtquhu“k odqbdmshkd enq j ; 2 a“rdc nm sgd ’h9 sno,kdes l“or( YFnudqmldms Nfibd Pdfhnmr´ ’FNP( ro“sh“k

rsqtbstqd vhsg ssdc lncdk PR,RFG KM AXL1 enq l“kd o“shdmsr+ ’hh9 sno,qhfgs l“or( YFnudqmldms Nfibd

Pdfhnmr´ ’FNP( ro“sh“k rsqtbstqd vhsg ssdc lncdk PR,RFG KM AXL1 enq edl“kd o“shdmsr+ ’hhh9 anssnl,

kdes l“or( YB“mbdq =kkh“mbdr Pdfhnmr´ ’B=P( ro“sh“k rsqtbstqd vhsg ssdc lncdk PR,RFG KM AXL1

enq l“kd o“shdmsr+ “mc ’hu9 anssnl,qhfgs l“or( YB“mbdq =kkh“mbdr Pdfhnmr´ ’B=P( ro“sh“k rsqtbstqd vhsg

ssdc lncdk PR,RFG KM AXL1 enq edl“kd o“shdmsr- Enq d“bg o“mdk+ sgd toodq l“o qdoqdrdmsr sgd id�rs

adopftda kdudk+ “mc sgd knvdq l“o qdoqdrdmsr sgd lmrs adopftda kdudk-

13
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Vda Ehftqd RE149 YCdoqhu“shnm kdudk´ ’Y0´ adhmf id�rs adopftda “mc Y4´ lmrs adopftda( rsq“shdc 86.4pg

mds rtquhu“k odqbdmshkd enq j ; 2 a“rdc nm sgd ’h9 sno,kdes l“or( YFnudqmldms Nfibd Pdfhnmr´ ’FNP(

ro“sh“k rsqtbstqd vhsg ssdc lncdk PR,RFG KM AXL1 enq l“kd o“shdmsr+ ’hh9 sno,qhfgs l“or( YFnudqm,

ldms Nfibd Pdfhnmr´ ’FNP( ro“sh“k rsqtbstqd vhsg ssdc lncdk PR,RFG KM AXL1 enq edl“kd o“shdmsr+

’hhh9 anssnl,kdes l“or( YB“mbdq =kkh“mbdr Pdfhnmr´ ’B=P( ro“sh“k rsqtbstqd vhsg ssdc lncdk PR,RFG

KM AXL1 enq l“kd o“shdmsr+ “mc ’hu9 anssnl,qhfgs l“or( YB“mbdq =kkh“mbdr Pdfhnmr´ ’B=P( ro“sh“k

rsqtbstqd vhsg ssdc lncdk PR,RFG KM AXL1 enq edl“kd o“shdmsr- Enq d“bg o“mdk+ sgd toodq l“o

qdoqdrdmsr sgd id�rs adopftda kdudk+ “mc sgd knvdq l“o qdoqdrdmsr sgd lmrs adopftda kdudk-
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Vda Ehftqd RE159 YB“mbdq rs“fd´ ’Y0+ 1+ “mc 2´ adhmf id�rs rdtdpd “mc Y3´ lmrs rdtdpd( rsq“shdc

mds rtquhu“k onhms drshl“sd enq j ; 2 a“rdc nm sgd ’h9 sno,kdes l“or( YFnudqmldms Nfibd Pdfhnmr´

’FNP( ro“sh“k rsqtbstqd vhsg ssdc lncdk PR,RFG KM AXL1 enq l“kd o“shdmsr+ ’hh9 sno,qhfgs l“or(

YFnudqmldms Nfibd Pdfhnmr´ ’FNP( ro“sh“k rsqtbstqd vhsg ssdc lncdk PR,RFG KM AXL1 enq edl“kd

o“shdmsr+ ’hhh9 anssnl,kdes l“or( YB“mbdq =kkh“mbdr Pdfhnmr´ ’B=P( ro“sh“k rsqtbstqd vhsg ssdc lncdk

PR,RFG KM AXL1 enq l“kd o“shdmsr+ “mc ’hu9 anssnl,qhfgs l“or( YB“mbdq =kkh“mbdr Pdfhnmr´ ’B=P(

ro“sh“k rsqtbstqd vhsg ssdc lncdk PR,RFG KM AXL1 enq edl“kd o“shdmsr- Enq d“bg o“mdk+ sgd toodq

l“o qdoqdrdmsr sgd id�rs rdtdpd kdudk+ “mc sgd knvdq l“o qdoqdrdmsr sgd lmrs rdtdpd kdudk- -lonprImr9

chdqdms eqnl “kk nsgdq “m“kxrdr+ mnshbd sg“s sgd l“or enq chdqdms b“mbdq rs“fdr “qd oknssdc hm chdqdms

rb“kdr-
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:np�Mddp�Pduhdv

Vda Ehftqd RE169 YB“mbdq rs“fd´ ’Y0+ 1+ “mc 2´ adhmf id�rs rdtdpd “mc Y3´ lmrs rdtdpd( rsq“shdc

1.4pg mds rtquhu“k odqbdmshkd enq j ; 2 a“rdc nm sgd ’h9 sno,kdes l“or( YFnudqmldms Nfibd Pdfhnmr´

’FNP( ro“sh“k rsqtbstqd vhsg ssdc lncdk PR,RFG KM AXL1 enq l“kd o“shdmsr+ ’hh9 sno,qhfgs l“or(

YFnudqmldms Nfibd Pdfhnmr´ ’FNP( ro“sh“k rsqtbstqd vhsg ssdc lncdk PR,RFG KM AXL1 enq edl“kd

o“shdmsr+ ’hhh9 anssnl,kdes l“or( YB“mbdq =kkh“mbdr Pdfhnmr´ ’B=P( ro“sh“k rsqtbstqd vhsg ssdc lncdk

PR,RFG KM AXL1 enq l“kd o“shdmsr+ “mc ’hu9 anssnl,qhfgs l“or( YB“mbdq =kkh“mbdr Pdfhnmr´ ’B=P(

ro“sh“k rsqtbstqd vhsg ssdc lncdk PR,RFG KM AXL1 enq edl“kd o“shdmsr- Enq d“bg o“mdk+ sgd toodq

l“o qdoqdrdmsr sgd id�rs rdtdpd kdudk+ “mc sgd knvdq l“o qdoqdrdmsr sgd lmrs rdtdpd kdudk- -lonprImr9

chdqdms eqnl “kk nsgdq “m“kxrdr+ mnshbd sg“s sgd l“or enq chdqdms b“mbdq rs“fdr “qd oknssdc hm chdqdms

rb“kdr-
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:np�Mddp�Pduhdv

Vda Ehftqd RE179 YB“mbdq rs“fd´ ’Y0+ 1+ “mc 2´ adhmf id�rs rdtdpd “mc Y3´ lmrs rdtdpd( rsq“shdc

86.4pg mds rtquhu“k odqbdmshkd enq j ; 2 a“rdc nm sgd ’h9 sno,kdes l“or( YFnudqmldms Nfibd Pdfhnmr´

’FNP( ro“sh“k rsqtbstqd vhsg ssdc lncdk PR,RFG KM AXL1 enq l“kd o“shdmsr+ ’hh9 sno,qhfgs l“or(

YFnudqmldms Nfibd Pdfhnmr´ ’FNP( ro“sh“k rsqtbstqd vhsg ssdc lncdk PR,RFG KM AXL1 enq edl“kd

o“shdmsr+ ’hhh9 anssnl,kdes l“or( YB“mbdq =kkh“mbdr Pdfhnmr´ ’B=P( ro“sh“k rsqtbstqd vhsg ssdc lncdk

PR,RFG KM AXL1 enq l“kd o“shdmsr+ “mc ’hu9 anssnl,qhfgs l“or( YB“mbdq =kkh“mbdr Pdfhnmr´ ’B=P(

ro“sh“k rsqtbstqd vhsg ssdc lncdk PR,RFG KM AXL1 enq edl“kd o“shdmsr- Enq d“bg o“mdk+ sgd toodq

l“o qdoqdrdmsr sgd id�rs rdtdpd kdudk+ “mc sgd knvdq l“o qdoqdrdmsr sgd lmrs rdtdpd kdudk- -lonprImr9

chdqdms eqnl “kk nsgdq “m“kxrdr+ mnshbd sg“s sgd l“or enq chdqdms b“mbdq rs“fdr “qd oknssdc hm chdqdms

rb“kdr-
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:np�Mddp�Pduhdv

Vda Ehftqd RE189 YCdoqhu“shnm kdudk´ ’Y0´ adhmf id�rs adopftda “mc Y4´ lmrs adopftda( rsq“shdc mds

rtquhu“k onhms drshl“sd enq j ; 0 a“rdc nm sgd ’h9 sno,kdes l“or( YFnudqmldms Nfibd Pdfhnmr´ ’FNP(

ro“sh“k rsqtbstqd vhsg ssdc lncdk PR,RFG KM AXL1 enq l“kd o“shdmsr+ ’hh9 sno,qhfgs l“or( YFnudqm,

ldms Nfibd Pdfhnmr´ ’FNP( ro“sh“k rsqtbstqd vhsg ssdc lncdk PR,RFG KM AXL1 enq edl“kd o“shdmsr+

’hhh9 anssnl,kdes l“or( YB“mbdq =kkh“mbdr Pdfhnmr´ ’B=P( ro“sh“k rsqtbstqd vhsg ssdc lncdk PR,RFG

KM AXL1 enq l“kd o“shdmsr+ “mc ’hu9 anssnl,qhfgs l“or( YB“mbdq =kkh“mbdr Pdfhnmr´ ’B=P( ro“sh“k

rsqtbstqd vhsg ssdc lncdk PR,RFG KM AXL1 enq edl“kd o“shdmsr- Enq d“bg o“mdk+ sgd toodq l“o

qdoqdrdmsr sgd id�rs adopftda kdudk+ “mc sgd knvdq l“o qdoqdrdmsr sgd lmrs adopftda kdudk-

18
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:np�Mddp�Pduhdv

Vda Ehftqd RE2.9 YCdoqhu“shnm kdudk´ ’Y0´ adhmf id�rs adopftda “mc Y4´lmrs adopftda( rsq“shdc 1.4pg mds

rtquhu“k odqbdmshkd enq j ; 0 a“rdc nm sgd ’h9 sno,kdes l“or( YFnudqmldms Nfibd Pdfhnmr´ ’FNP( ro“sh“k

rsqtbstqd vhsg ssdc lncdk PR,RFG KM AXL1 enq l“kd o“shdmsr+ ’hh9 sno,qhfgs l“or( YFnudqmldms Nfibd

Pdfhnmr´ ’FNP( ro“sh“k rsqtbstqd vhsg ssdc lncdk PR,RFG KM AXL1 enq edl“kd o“shdmsr+ ’hhh9 anssnl,

kdes l“or( YB“mbdq =kkh“mbdr Pdfhnmr´ ’B=P( ro“sh“k rsqtbstqd vhsg ssdc lncdk PR,RFG KM AXL1

enq l“kd o“shdmsr+ “mc ’hu9 anssnl,qhfgs l“or( YB“mbdq =kkh“mbdr Pdfhnmr´ ’B=P( ro“sh“k rsqtbstqd vhsg

ssdc lncdk PR,RFG KM AXL1 enq edl“kd o“shdmsr- Enq d“bg o“mdk+ sgd toodq l“o qdoqdrdmsr sgd id�rs

adopftda kdudk+ “mc sgd knvdq l“o qdoqdrdmsr sgd lmrs adopftda kdudk-

2.
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:np�Mddp�Pduhdv

Vda Ehftqd RE209 YCdoqhu“shnm kdudk´ ’Y0´ adhmf id�rs adopftda “mc Y4´ lmrs adopftda( rsq“shdc 86.4pg

mds rtquhu“k odqbdmshkd enq j ; 0 a“rdc nm sgd ’h9 sno,kdes l“or( YFnudqmldms Nfibd Pdfhnmr´ ’FNP(

ro“sh“k rsqtbstqd vhsg ssdc lncdk PR,RFG KM AXL1 enq l“kd o“shdmsr+ ’hh9 sno,qhfgs l“or( YFnudqm,

ldms Nfibd Pdfhnmr´ ’FNP( ro“sh“k rsqtbstqd vhsg ssdc lncdk PR,RFG KM AXL1 enq edl“kd o“shdmsr+

’hhh9 anssnl,kdes l“or( YB“mbdq =kkh“mbdr Pdfhnmr´ ’B=P( ro“sh“k rsqtbstqd vhsg ssdc lncdk PR,RFG

KM AXL1 enq l“kd o“shdmsr+ “mc ’hu9 anssnl,qhfgs l“or( YB“mbdq =kkh“mbdr Pdfhnmr´ ’B=P( ro“sh“k

rsqtbstqd vhsg ssdc lncdk PR,RFG KM AXL1 enq edl“kd o“shdmsr- Enq d“bg o“mdk+ sgd toodq l“o

qdoqdrdmsr sgd id�rs adopftda kdudk+ “mc sgd knvdq l“o qdoqdrdmsr sgd lmrs adopftda kdudk-

20
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:np�Mddp�Pduhdv

Vda Ehftqd RE219 YB“mbdq rs“fd´ ’Y0+ 1+ “mc 2´ adhmf id�rs rdtdpd “mc Y3´ lmrs rdtdpd( rsq“shdc

mds rtquhu“k onhms drshl“sd enq j ; 0 a“rdc nm sgd ’h9 sno,kdes l“or( YFnudqmldms Nfibd Pdfhnmr´

’FNP( ro“sh“k rsqtbstqd vhsg ssdc lncdk PR,RFG KM AXL1 enq l“kd o“shdmsr+ ’hh9 sno,qhfgs l“or(

YFnudqmldms Nfibd Pdfhnmr´ ’FNP( ro“sh“k rsqtbstqd vhsg ssdc lncdk PR,RFG KM AXL1 enq edl“kd

o“shdmsr+ ’hhh9 anssnl,kdes l“or( YB“mbdq =kkh“mbdr Pdfhnmr´ ’B=P( ro“sh“k rsqtbstqd vhsg ssdc lncdk

PR,RFG KM AXL1 enq l“kd o“shdmsr+ “mc ’hu9 anssnl,qhfgs l“or( YB“mbdq =kkh“mbdr Pdfhnmr´ ’B=P(

ro“sh“k rsqtbstqd vhsg ssdc lncdk PR,RFG KM AXL1 enq edl“kd o“shdmsr- Enq d“bg o“mdk+ sgd toodq

l“o qdoqdrdmsr sgd id�rs rdtdpd kdudk+ “mc sgd knvdq l“o qdoqdrdmsr sgd lmrs rdtdpd kdudk- -lonprImr9

chdqdms eqnl “kk nsgdq “m“kxrdr+ mnshbd sg“s sgd l“or enq chdqdms b“mbdq rs“fdr “qd oknssdc hm chdqdms

rb“kdr-
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Vda Ehftqd RE229 YB“mbdq rs“fd´ ’Y0+ 1+ “mc 2´ adhmf id�rs rdtdpd “mc Y3´ lmrs rdtdpd( rsq“shdc

1.4pg mds rtquhu“k odqbdmshkd enq j ; 0 a“rdc nm sgd ’h9 sno,kdes l“or( YFnudqmldms Nfibd Pdfhnmr´

’FNP( ro“sh“k rsqtbstqd vhsg ssdc lncdk PR,RFG KM AXL1 enq l“kd o“shdmsr+ ’hh9 sno,qhfgs l“or(

YFnudqmldms Nfibd Pdfhnmr´ ’FNP( ro“sh“k rsqtbstqd vhsg ssdc lncdk PR,RFG KM AXL1 enq edl“kd

o“shdmsr+ ’hhh9 anssnl,kdes l“or( YB“mbdq =kkh“mbdr Pdfhnmr´ ’B=P( ro“sh“k rsqtbstqd vhsg ssdc lncdk

PR,RFG KM AXL1 enq l“kd o“shdmsr+ “mc ’hu9 anssnl,qhfgs l“or( YB“mbdq =kkh“mbdr Pdfhnmr´ ’B=P(

ro“sh“k rsqtbstqd vhsg ssdc lncdk PR,RFG KM AXL1 enq edl“kd o“shdmsr- Enq d“bg o“mdk+ sgd toodq

l“o qdoqdrdmsr sgd id�rs rdtdpd kdudk+ “mc sgd knvdq l“o qdoqdrdmsr sgd lmrs rdtdpd kdudk- -lonprImr9

chdqdms eqnl “kk nsgdq “m“kxrdr+ mnshbd sg“s sgd l“or enq chdqdms b“mbdq rs“fdr “qd oknssdc hm chdqdms

rb“kdr-
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Vda Ehftqd RE239 YB“mbdq rs“fd´ ’Y0+ 1+ “mc 2´ adhmf id�rs rdtdpd “mc Y3´ lmrs rdtdpd( rsq“shdc

86.4pg mds rtquhu“k odqbdmshkd enq j ; 0 a“rdc nm sgd ’h9 sno,kdes l“or( YFnudqmldms Nfibd Pdfhnmr´

’FNP( ro“sh“k rsqtbstqd vhsg ssdc lncdk PR,RFG KM AXL1 enq l“kd o“shdmsr+ ’hh9 sno,qhfgs l“or(

YFnudqmldms Nfibd Pdfhnmr´ ’FNP( ro“sh“k rsqtbstqd vhsg ssdc lncdk PR,RFG KM AXL1 enq edl“kd

o“shdmsr+ ’hhh9 anssnl,kdes l“or( YB“mbdq =kkh“mbdr Pdfhnmr´ ’B=P( ro“sh“k rsqtbstqd vhsg ssdc lncdk

PR,RFG KM AXL1 enq l“kd o“shdmsr+ “mc ’hu9 anssnl,qhfgs l“or( YB“mbdq =kkh“mbdr Pdfhnmr´ ’B=P(

ro“sh“k rsqtbstqd vhsg ssdc lncdk PR,RFG KM AXL1 enq edl“kd o“shdmsr- Enq d“bg o“mdk+ sgd toodq

l“o qdoqdrdmsr sgd id�rs rdtdpd kdudk+ “mc sgd knvdq l“o qdoqdrdmsr sgd lmrs rdtdpd kdudk- -lonprImr9

chdqdms eqnl “kk nsgdq “m“kxrdr+ mnshbd sg“s sgd l“or enq chdqdms b“mbdq rs“fdr “qd oknssdc hm chdqdms

rb“kdr-
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Pdedqdmbdr

Gdmcdqrnm+ P-+ Rghl“itq“+ R- “mc Fnqrs+ C- ’1..1(- Lncdkhmf ro“sh“k u“qh“shnm hm kdtidlh“ rtquhu“k c“s“-

Intqm“k ne sgd =ldqhb“m Rs“shrshb“k =rrnbh“shnm 86+ 854z861-

Ptahn+ E- I- ’1.11(- RhlGS- P o“bi“fd udqrhnm .-0-.-
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