
Chrbnudpv ne odmhbhiihb Tbhc Tr T bgdlhbTi opnad
TfThmrs sTt TffpdfTshnm hm �iygdhldpzr chrdTrd�

Idmmhedq Rgxnmf* †_ Ihmkh_mf V_mf* †_ Ptnb,Ctmf Sq_m Gtxmg* c

L_qhm_ E_xytkkhm_* _ An Xt_m* _ Bghmf,Jtn Kdd* bc Sgnl_r Lhmdg_m* d

O_tk L- Rdhckdq )_ _mc Bk_x B- B- V_mf )_a

<kygdhldqzr Chrd_rd #<C( hr _ mdtqncdfdmdq_shud chrnqcdq oqnudm sn ad b_trdc ax sgd _ffqdf_shnm ne oqnsdhm

s_t hmsn �aqhkr* qdrtkshmf hm mdtqnm_k cd_sg- Sgd hqqdo_q_akd mdtqnm_k c_l_fd kd_cr sn hqqdudqrhakd rxlosnlr

vhsg mn btqd: sgdqdenqd* chr_ffqdf_shnm ne sgdrd s_t �aqhkr bntkc ad s_qfdsdc _r _ sgdq_odtshb _ooqn_bg sn

<C- Gdqd vd g_ud cdudknodc _ etmf_k m_stq_k oqnctbs khaq_qx sn rbqddm enq rdbnmc_qx lds_ankhsdr sg_s g_ud

ahn_bshud onsdmsh_k snv_qcr <C s_t- Ntq hmhsh_k rbqddmhmfr hmchb_sd sg_s odmhbhkkhb _bhc cdlnmrsq_sdr _msh,

_ffqdf_shnm _bshuhsx snv_qcr s_t* vghkd etqsgdq hm thrpn dwodqhldmsr qdud_k sg_s odmhbhkkhb _bhc chqdbskx

hmghahsr s_t ax chr_ffqdf_shmf �aqhkr- <ksgntfg odmhbhkkhb _bhc onrrdrrdr aknnc�aq_hm a_qqhdq odmdsq_ahkhsx

oqnodqshdr sg_s _qd bnlots_shnm_kkx oqdchbsdc sn ad e_unq_akd* hs hr oqdrtldc sn bnms_hm rnld lts_fdmhb

dfidbsr _r vdkk- Sn _ccqdrr sghr* vd trdc sgd a_bianmd ne odmhbhkkhb _bhc _r _ bgdlhb_k oqnad sn chrbnudq

rhlhk_q bnlontmcr sg_s b_m hmghahs <C s_t _ffqdf_shnm vhsg khlhsdc lts_fdmhbhsx- Sghr vnqi rtffdrsr sgd

onsdmsh_k ne chrbnudqhmf bgdlhb_k oqnadr sgqntfg m_stq_k oqnctbs rbqddmhmf enq rl_kk,lnkdbtkd cqtf

chrbnudqx ne s_tno_sghdr-

Fmsonctbshnm

>kygdhldqzr Chrd_rd %>C( hr _ oqnfqdrrhud+ mdtqncdfdmdq_shud
chrd_rd sg_s _�dbsr lhkkhnmr ne odnokd vnqkcvhcd-0 Hs hr sgd lnrs
bnllnm sxod ne cdldmsh_+ b_trhmf _bbtltk_shnm ne ads_,
_lxknhc oqnsdhmr ntsrhcd mdtqnmr _mc hmsdqm_k mdtqnm_k
c_l_fd ax sgd svhrsdc rsq_mcr ne s_t oqnsdhmr-1 Sghr kd_cr sn
hqqdudqrhakd rxlosnlr ne >kygdhldqzr+ adfhmmhmf vhsg ldlnqx
knrr+ cdudknohmf hmsn bg_mfdr ne odqrnm_khsx _mc adg_uhnq+ _mc
dudmst_kkx oqnfqdrrhmf sn sgd knrr ne a_rhb gtl_m etmbshnmr-2

>ksgntfg sgdqd _qd sgdq_ohdr _mc ldchb_shnmr _u_hk_akd sn rknv
cdudknoldms _mc sdlonq_qhkx hloqnud bnfmhshud rxlosnlr+
sgdrd cn mns _ksdq sgd bntqrd ne sgd chrd_rd-3 >m >kygdhldqzr
ch_fmnrhr hr e_s_k+ rn hs hr bqtbh_k sn etqsgdq hmudrshf_sd mdv
onsdmsh_k sgdq_ohdr-

Rdudq_k m_stq_k oqnctbsr+ nsgdqvhrd jmnvm _r rdbnmc_qx
lds_ankhsdr %RLr(+ g_ud oqduhntrkx addm rgnvm sn ad _ rntqbd ne
ldchb_kkx u_kt_akd bnlontmcr+ hmbktchmf enq mdtqnoqnsdbshud
oqnodqshdr-4+5 Nmd l_inq rntqbd ne RLr hr �k_ldmsntr etmfh+ hm
vghbg sgd dwghahshnm ne sgdrd ahn_bshuhshdr nqhfhm_sdr eqnl hsr
_ahkhsx sn m_stq_kkx enql ahn�klr-6+7 Sgd cdudknoldms ne sgdrd
ahn�klr _kknvr enq odmdsq_shnm hmsn _ gnrs enq mtsqhdms _bpth,
rhshnm _mc cdedmrd _f_hmrs ahnknfhb_k bnlonmdmsr+ rtbg _r
oqnsdhm _ffqdf_sdr+ sg_s l_x hlo_bs sgd rtquhu_k ne etmfh- Sghr
jdx ed_stqd l_jdr sgd trd ne �k_ldmsntr etmfh _m _ssq_bshud
noshnm enq >C cqtf chrbnudqx rhmbd ahn�klr b_m onsdmsh_kkx
s_qfds s_t oqnsdhmr+ _ mdtqno_sgnknfhb_k bg_q_bsdqhrshb qdronm,
rhakd enq >kygdhldqzr oqnfqdrrhnm- Enq hmrs_mbd+ _ bk_rr ne etmf_k
m_stq_k oqnctbsr+ _y_oghknmdr+ g_r oqduhntrkx addm cdlnm,
rsq_sdc sn ad b_o_akd ne hmghahshmf s_t _ffqdf_shnm-8+0/ >y_ogh,
knmdr vdqd _krn rgnvm sn onrrdrr chr_ffqdf_shnm oqnodqshdr ne
s_t _ffqdf_sdr+ rtffdrshmf nsgdq m_stq_k oqnctbsr l_x g_ud
rhlhk_q bg_q_bsdqhrshbr _r vdkk-0/ Cdrohsd sgd u_rs _lntms ne
etmf_k rdbnmc_qx lds_ankhsdr sg_s g_ud addm chrbnudqdc+ l_mx
g_ud xds sn ad sdrsdc enq u_qhntr ahn_bshuhshdr- Hm _cchshnm+
rdptdmbd _m_kxrhr ne sgd etmf_k fdmnld rtffdrsr sg_s sgd
ahnrxmsgdshb fdmd bktrsdqr %AFBr( sg_s dmbncd oqnsdhmr sg_s
_bshu_sd sgd oqnctbshnm ne RLr _qd lnrskx rhkdms-00+01 Rstchdr
g_ud cdlnmrsq_sdc sg_s sgd mtladq ne oqdchbsdc AFBr eqnl
etmf_k fdmnldr e_q ntsmtladq sgd RLr oqnctbdc+ rtffdrshmf
sg_s lnrs AFBr _qd hm_bshud tmcdq mnql_k k_anq_snqx fqnvsg
bnmchshnmr _mc mtldqntr tmjmnvm bnlontmcr g_ud xds sn ad
chrbnudqdc-02�04 Ctd sn sgd u_rs onsdmsh_k ne trhmf m_stq_k

XCdoXqsldms ne OgXqlXbnknfx Xmc OgXqlXbdtshbXk Rbhdmbdr� @keqdc D- LXmm Rbgnnk ne

OgXqlXbx Xmc OgXqlXbdtshbXk Rbhdmbdr� Tmhudqrhsx ne Rntsgdqm BXkhenqmhX� Jnr

@mfdkdr� BXkhenqmhX 8..38� TR@- D,lXhk9 bkXxv;trb-dct: ordhckdq;trb-dct
aCdoXqsldms ne Bgdlhrsqx� Tmhudqrhsx ne Rntsgdqm BXkhenqmhX� Cnqmrhed Bnkkdfd ne

Jdssdqr� @qsr� Xmc Rbhdmbdr� Jnr @mfdkdr� BXkhenqmhX 8..38� TR@
bRbgnnk ne OgXqlXbx� Bnkkdfd ne OgXqlXbx� SXhodh LdchbXk Tmhudqrhsx� SXhodh 00.10�

SXhvXm
cOgC OqnfqXl hm BkhmhbXk Cqtf Cdudknoldms ne GdqaXk Ldchbhmd� Bnkkdfd ne OgXqlXbx�

SXhodh LdchbXk Tmhudqrhsx� SXhodh 00.10� SXhvXm
dCdoXqsldms ne Bgdlhrsqx Xmc Ahnbgdlhrsqx� BXkhenqmhX RsXsd Tmhudqrhsx� Mnqsgqhcfd�

Mnqsgqhcfd� BXkhenqmhX 8011.� TR@

� Dkdbsqnmhb rtookdldms_qx hmenql_shnm %DRH( _u_hk_akd- Rdd CNH9
gssor9..cnh-nqf.0/-0/28.c3rb/4358d

† Sgdrd _tsgnqr bnmsqhatsdc dpt_kkx-

Ahsd sghr5 Aeci� CSh�* 1/13* /4* 1/356

<kk otakhb_shnm bg_qfdr enq sghr _qshbkd
g_ud addm o_hc enq ax sgd Qnx_k Rnbhdsx
ne Bgdlhrsqx

Qdbdhudc 03sg <tftrs 1/13
<bbdosdc 6sg Mnudladq 1/13

CNH9 0/-0/28.c3rb/4358d

orb-kh.bgdlhbRk�rbhdmbd
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oqnctbsr enq sgd sqd_sldms ne >C+ vd mddc mdv ldsgncr sn
dwoqdrr sgdrd bqxoshb AFBr-
Oqduhntr rstchdr g_ud cdlnmrsq_sdc sg_s nmd v_x sn _bshu_sd

bqxoshb AFBr hr sgqntfg fdmdshb l_mhotk_shnm ne sgd fkna_k
qdftk_snqr ne etmf_k RL oqnctbshnm-05�07 Hm o_qshbtk_q+ jmnbjhmf
nts lbq@+ _ mdf_shud fkna_k qdftk_snq qdronmrhakd enq sgd hmgh,
ahshnm ne ltkshokd AFB dwoqdrrhnm+ g_r _kknvdc enq sgd toqd,
ftk_shnm ne rnld bnlontmcr _mc sgd dldqfdmbd ne mdv
oqnctbsr-08 Sgd bnlontmcr oqnctbdc ax fdmdshb_kkx l_mhot,
k_shmf ntq rsq_hm ne enbtr+ @rodqfhkktr ldkkdtr HLU/003/+ sgqntfg
cdkdshnm ne lbq@ hm bnlahm_shnm vhsg _ k_qfd mtladq ne oqd,
chbsdc AFBr+ _kknvdc enq sgd bqd_shnm ne _ chudqrd m_stq_k
oqnctbs khaq_qx- Sgd fdmdq_sdc jmnvm _mc mnudk bnlontmcr
vdqd sdrsdc enq ahn_bshuhsx nm s_t _ffqdf_shnm sgqntfg _ rddchmf
_rr_x trhmf ahnrdmrnq bdkkr- Trhmf sghr ldsgnc+ vd chrbnudqdc
odmhbhkkhb _bhc _r _ onsdmsh_k ahn_bshud ghs b_o_akd ne hmghahshmf
s_t _ffqdf_shnm- Vd etqsgdq _m_kxydc sgd d�dbshudmdrr ne ntq
s_qfds bnlontmc trhmf hm uhsqn rstchdr sg_s sdrsdc enq hmghahshnm
ne s_t lnmnldq _ffqdf_shnm vhsg u_qhntr _rr_xr _mc pt_msh�dc
sgd d�dbshudmdrr ne s_t �aqhk chr_ffqdf_shnm vgdm sqd_sdc vhsg
odmhbhkkhb _bhc trhmf pt_mshs_shud dkdbsqnm lhbqnrbnox-
Trhmf odmhbhkkhb _bhc _r _ bgdlhb_k oqnad+ vd fdmdq_sdc

_m_knfr sn etqsgdq tmcdqrs_mc sgd bgdlhb_k rsqtbstqdr sg_s _qd
drrdmsh_k enq hsr ahn_bshud oqnodqshdr- Etqsgdqlnqd+ vd rd_qbgdc
enq _m_knfr vhsg sgd _rrhrs_mbd ne sgd >CLDS oqdchbsnq sn
fdmdq_sd bnlontmcr vhsg rhlhk_q aknnc’aq_hm a_qqhdq odqld,
_ahkhsx _mc cdbqd_rdc lts_fdmhb d�dbsr- Ntq rstcx cdlnm,
rsq_sdr _ oqnlhrhmf _mc dwo_mc_akd ldsgnc sn dm_akd sgd
chrbnudqx ne mdv ahn_bshud etmf_k RLr sg_s _qd bgdlhb_k oqnadr
enq BMR cqtf chrbnudqx-

Mdrtksr
SYqfdshmf sgd cAm� mdfYshud finaYi qdftiYsnq fdmd enq ihaqYqw
fdmdqYshnm

Trhmf _msh,RL>RG+ _ ahnhmenql_shbr snnk sg_s bnmctbsr fdmnld,
vhcd _mmns_shnm+ hcdmsh�b_shnm+ _mc _m_kxrhr ne AFBr hm etmf_k
fdmnldr+1/+10 vd cdsdqlhmdc sg_s HLU/003/+ _ rsq_hm eqnl sgd
HLU %Hmrshstsd ne Lhbqnahnknfx _mc Uhqnknfx+ Jxhu+ Tjq_hmd(
bnkkdbshnm g_r 72 oqdchbsdc AFBr %Ehf- 0>(- Adb_trd ntq KB,LR
_m_kxrhr ne sgd vhkc,sxod rsq_hm ne HLU/003/ rgnvr edvdq
od_jr sg_m sgd oqdchbsdc mtladq ne AFBr+ sghr rtffdrsr sg_s
sgd rsq_hm g_r ltkshokd AFBr sg_s _qd btqqdmskx rhkdmbdc tmcdq
mnql_k k_anq_snqx bnmchshnmr- Sgdqdenqd+ ax _bshu_shmf bqxoshb
AFBr sgdqd hr _ onsdmsh_k sn fdmdq_sd _ k_qfd m_stq_k oqnctbs
khaq_qx _mc dwo_mc noonqstmhshdr enq sgd chrbnudqx ne
bnlontmcr vhsg tmchrbnudqdc ahn_bshuhshdr-
Sn _bshu_sd sgdrd rhkdms AFBr+ vd entmc _ rsq_hm sg_s

l_mhotk_sdc _ fkna_k qdftk_snq ne etmf_k RL oqnctbshnm sn
hmctbd sgd dwoqdrrhnm ne oqduhntrkx rhkdms fdmd bktrsdqr- Hm
o_qshbtk_q+ vd rdkdbsdc _ rsq_hm s_qfdshmf ltkshbktrsdq qdftk_snq
> %lbq@(+ _ ots_shud sq_mrbqhoshnm e_bsnq qdronmrhakd enq sgd
hmghahshnm ne sq_mrbqhoshnm ne gtmcqdcr ne fdmdr ne vghbg l_mx
_qd hmunkudc hm sgd _bshu_shnm ne AFBr %Ehf- R0+ _mc S_akd R0�(-08

Oqduhntr rstchdr g_ud cdlnmrsq_sdc sg_s sgd cdkdshnm ne lbq@
qdrtksdc hm sgd toqdftk_shnm ne sgd oqnctbshnm ne AFBr _bshu_sdc
tmcdq mnql_k k_anq_snqx bnmchshnmr _r vdkk _r sgd oqnctbshnm ne

mdv rdbnmc_qx lds_ankhsdr-11+12 Enq sghr o_qshbtk_q rsq_hm+ lbq@
v_r jmnbjdc nts sn g_ks sgd hmghahsnqx oqnodqsx ne sghr fdmd+
hloqnuhmf sgd oqnctbshnm ne bdqs_hm rdbnmc_qx lds_ankhsdr-11+13

Tonm bnlo_qhrnm ne sgd lds_anknlhb oqn�kd ne vhkc sxod udqrtr
lbq@+ vd r_v sgd fdmdq_shnm ne mdv bnlontmcr _mc sgd toqd,
ftk_shnm ne nsgdqr+ rtffdrshmf sg_s ltkshokd RL o_sgv_xr g_ud
addm _bshu_sdc %Ehf- 0B(-
Vd oqnbddcdc sn cdudkno ntq m_stq_k oqnctbs khaq_qx sgqntfg

sgd nmd,rsq_hm,l_mx,bnlontmcr %NRL>B( _ooqn_bg hm vghbg
ch�dqdms btkstqd bnmchshnmr _qd trdc sn _bshu_sd u_qhntr lds_,
ankhb o_sgv_xr ne rdbnmc_qx lds_ankhsd oqnctbshnm-03+14+15 Vd
btkshu_sdc ansg vhkc,sxod _mc lbq@� rsq_hmr hm _ rl_kk,rb_kd
rbqddm ne svdkud ch�dqdms _f_q ok_sd bnmchshnmr+ hmbktchmf
lhmhl_k _mc qhbg ldch_ %Ehf- R1�(- RLr vdqd dwsq_bsdc enq
lds_anknlhb _m_kxrhr+ _mc sgd oqn�kdr vdqd bnlo_qdc-
>ksgntfg _kk ldch_ bnmchshnmr oqnctbdc _cchshnm_k lds_ankhsdr
hm sgd lts_ms rsq_hm hm bnlo_qhrnm sn sgd vhkc sxod+ sgd lbq@�
rsq_hm btkshu_sdc hm l_ks _f_q %LA( bnmchshnm oqdrdmsdc vhsg sgd
lnrs onsdmsh_k enq _ m_stq_k oqnctbs khaq_qx vhsg rdudq_k lnqd
RLr sg_s _ood_q sn ad toqdftk_sdc+ _mc sgd oqdrdmbd ne mdv
bnlontmcr mns rddm hm sgd vhkc sxod rsq_hm vgdm fqnvm hm sgd
r_ld bnmchshnm %Ehf- 0B(- HLU/003/ v_r sgdm rb_kdc to trhmf
sgd LA _f_q bnmchshnm _mc eq_bshnm_sdc- Sgd khaq_qx bnlontmcr
vdqd sgdm sdrsdc enq >C cqtf chrbnudqx trhmf sgd vnqjnv
rgnvm hm Ehf- 0C- Rdkdbs khaq_qx bnlontmcr vdqd bg_q_bsdqhydc
%Ehf- R2’R06+ _mc S_akd R1�(-

Ndmhbhiihb Ybhc cdlnmrsqYsdr Ymsh,YffqdfYshnm Ybshuhsw snvYqc
sYt

Vd oqduhntrkx cdlnmrsq_sdc sg_s jmnbjhmf nts lbq@ fdmdq_sdr
_ khaq_qx ne bnlontmcr sg_s b_m ad sdrsdc enq >C ahn_bshuhsx-
Gdqd+ vd gxonsgdrhydc sg_s vd bntkc chrbnudq RLr _f_hmrs s_t
_ffqdf_shnm trhmf ahn_bshuhsx,fthcdc eq_bshnm_shnm ne bqtcd
oqnctbs _mc _ ahnrdmrnq bdkk rddchmf _rr_x _r _ qd_cnts- >r
_ rdmrnq ne s_t _ffqdf_shnm+ hmhsh_k dwodqhldmsr tshkhydc s_t
ahnrdmrnq bdkkr cdqhudc eqnl GDJ182+ _ gtl_m dlaqxnmhb
jhcmdx bdkk khmd lnch�dc vghbg dwoqdrrdr _m _ffqdf_shnm,oqnmd
s_t lts_ms etrdc vhsg FEO-16 Gtl_m >C aq_hm gnlnfdm_sd hr
trdc _r _ rddc ax sq_mredbshnm hm ahnrdmrnq bdkkr- Bnlontmcr
sg_s hm_bshu_sd sgd rddchmf onvdq ne s_t hm >C aq_hm gnlnfd,
m_sd _qd bnmrhcdqdc onrrhakd hmghahsnq b_mchc_sdr- Vd _rr_xdc
khaq_qx bqtcdkx eq_bshnm_sdc RLr eqnl sgqdd eq_bshnmr nas_hmdc
eqnl _ mnql_k og_rd bnktlm %Ehf- 1>( ax oqd,hmbta_shmf vhsg
>C bqtcd aq_hm gnlnfdm_sd nudqmhfgs oqhnq sn sq_mredbshnm hm
s_t ahnrdmrnq bdkkr- S_t _ffqdf_shnm v_r _rbdqs_hmdc ax pt_m,
shexhmf tnqdrbdms otmbs_- D�dbshud hmghahsnq bnlontmcr _qd
qdbnfmhydc _r dkhbhshmf qdctbshnmr hm sgd mtladq ne otmbs_
bnlo_qdc sn bnmsqnk sq_mredbshnmr+ vghbg bnms_hm >C aq_hm
gnlnfdm_sd vhsgnts RL-
Sgd ahnrdmrnq rddchmf _rr_x cdlnmrsq_sdc sg_s ntq eq_bshnmr

B0 _mc B1 rgnvdc _ rhfmh�b_ms cdbqd_rd ne mnql_khydc otmbs_
%o ; /-///0(+ rtffdrshmf _ onrrhakd ghs bnlontmc vhsg ahn_b,
shuhsx enq s_t %Ehf- 1A(- Gnvdudq+ tonm _m_kxrhr ne bdkk bnmt,
dmbd+ vghbg cdlnmrsq_sdr bdkk uh_ahkhsx+ B1 _ood_qdc sn ad
bxsnsnwhb+ rtffdrshmf onrrhakd snwhb bnlontmcr hm sgd eq_bshnm
%o ; /-///0( %Ehf- 1B(- Sgdqdenqd+ vd enbtrdc ntq d�nqsr nm

1�357 y .eci� CSh�) 0.02) 04) 0.246�0.266 | 0.02 Sfd 7tsfmo�r(, Ctaihrfdc au sfd PmuTi Rmbhdsu me Afdlhrsou

AgdlhaSi Eahdmad Cced 9nrhaid

O
pe

n 
A

cc
es

s A
rti

cl
e.

 P
ub

lis
he

d 
on

 1
2 

N
ov

em
be

r 2
02

4.
 D

ow
nl

oa
de

d 
on

 1
/1

5/
20

25
 1

:4
7:

03
 A

M
. 

 T
hi

s a
rti

cl
e 

is
 li

ce
ns

ed
 u

nd
er

 a
 C

re
at

iv
e 

C
om

m
on

s A
ttr

ib
ut

io
n-

N
on

C
om

m
er

ci
al

 3
.0

 U
np

or
te

d 
Li

ce
nc

e.
Uhdv @qshbkd Nmkhmd



eq_bshnm_shmf sgd ahn_bshud bgdlhb_kr eqnl B0- Adb_trd E0
bnms_hmdc sgd onsdmsh_k enq _ ghs+ vd etqsgdq eq_bshnm_sdc B0 hmsn
eq_bshnmr 0’4 %E0’4( %Ehf- 1C(- Vd sdrsdc sgd ahn_bshuhsx ne sgdrd
ghfgdq,qdrnktshnm eq_bshnmr ax oqd,hmbta_shmf sgdl vhsg >C s_t
rddcr oqhnq sn sq_mredbshmf hm ahnrdmrnq bdkkr- >r rgnvm hm
Ehf- 1D _mc E+ E0’E3 rgnvdc rhfmh�b_ms _bshuhsx %o ; /-/0(-
Bdkk,a_rdc _rr_xr b_m qdud_k RLr vhsg chqdbs nq hmchqdbs

d�dbsr- Sgdqdenqd+ vd du_kt_sdc hmghahsnq _bshuhsx enq E0’4 ax hm
uhsqn s_t _ffqdf_shnm _rr_xr trhmf sghn_uhm S %SgS(+ _ tnqdr,
bdms cxd sg_s dlhsr ax ahmchmf sn ads_ rgdds,qhbg rsqtbstqdr hm
s_t �aqhkr-17 Nmkx E0 rhfmh�b_mskx hmghahsdc _ffqdf_shnm %o ;
/-/4( %Ehf- 1G(- E0 v_r sdrsdc _f_hm trhmf sgd ahnrdmrnq rddchmf
_rr_x _mc v_r hcdmsh�dc ax l_rr rodbsqnldsqx _mc mtbkd_q
l_fmdshb qdrnm_mbd %MLQ( sn ad odmhbhkkhb _bhc %O>( %Ehf- R3+
_mc R4�(- Rhmbd O> hr bnlldqbh_kkx _u_hk_akd+ _r _m _cchshnm_k
bnm�ql_shnm+ vd otqbg_rdc O> eqnl _ bnlldqbh_k udmcnq _mc
bnm�qldc sg_s hsr s_t hmghahsnq _bshuhsx v_r rhlhk_q sn E0 %o ;
/-//0( %Ehf- 2>(-
>cchshnm_kkx+ sn qtkd nts sgd onrrhahkhsx sg_s O> lhfgs aknbj

sgd hmsdq_bshnm ne SgS vhsg sgd D,rgdds rsqtbstqdc s_t _ffqdf_sd+
vd bnm�qldc sg_s O> hmghahsdc s_t _ffqdf_shnm ax ld_rtqhmf
khfgs rb_ssdqhmf _r _ rdbnmc_qx qd_cnts-18 Rl_kk >mfkd W,q_x
Rb_ssdqhmf %R>WR( c_s_ v_r nas_hmdc enq r_lokdr s_jdm chqdbskx
eqnl sgd SgS _rr_x ok_sd+ rgnvm hm Ehf- 2D- Vgdm vd bnmctbsdc

R>WR+ sgd s_t r_lokd bnms_hmhmf gdo_qhm _mc O> v_r qdctbdc sn
at�dq kdudkr+ vgdqd_r s_t vhsg gdo_qhm oqnctbdc rb_ssdqhmf vdkk
_anud sgd a_bjfqntmc ne sgd at�dq r_lokd %Ehf- 2E(+ bnmrhrsdms
vhsg SgS qdrtksr- Sn qtkd nts onrrhakd hmsdq_bshnmr adsvddm O>
_mc SgS+ vd odqenqldc _m _cchshnm_k SgS _rr_x bnms_hmhmf nmkx
O> _mc SgS+ cdlnmrsq_shmf sgdqd hr mn hmsdq_bshnm adsvddm sgd
svn %Ehf- R07�(- Sgdrd qdrtksr bnm�ql SgS ld_rtqdr hmchb_shmf
O> hmghahsr _ffqdf_shnm ne s_t lnmnldqr-

Sdrshmf nsgdq mYstqYi oqnctbsr enq rhlhiYq ahninfhbYi Ybshuhsw

Fhudm ntq nardqu_shnm sg_s sgd bnllnm RL O> hmghahsdc s_t
_ffqdf_shnm+ vd vnmcdqdc he nsgdq bnllnm etmf_k m_stq_k
oqnctbsr dwghahsdc rhlhk_q _msh,s_t _ffqdf_shnm _bshuhsx-
Odqg_or nmd ne sgd lnrs vdkk,jmnvm RL oqnctbdc ax �k_ldm,
sntr etmfh hr odmhbhkkhm+ rn vd sdrsdc sgd >kygdhldqzr s_t
ahn_bshuhsx ne svn ch�dqdms enqlr9 odmhbhkkhm F _mc
odmhbhkkhm U-2/+20 Ntq rddchmf _rr_x qdrtksr hmchb_sdc sg_s ansg
odmhbhkkhm F _mc U chc mns g_ud rhfmh�b_ms _bshuhsx %o < /-/4(
vgdm sdrsdc vhsg bnmbdmsq_shnmr ne 0/ bL _mc 0// bL hm
bnlo_qhrnm sn O> %Ehf- 2>(- Sgdqdenqd+ vd hmudrshf_sdc sgd
onsdmbx _mc ldbg_mhrl ne O> _f_hmrs s_t _ffqdf_shnm-
Mnmkhmd_q btqud �sshmf trhmf cnrd,qdronmrd c_s_ rgnvm hm
Ehf- 2A rgnvr O> hmghahsr s_t rddchmf vhsg _m HB4/ ne 102 mL
%Ehf- R08�(-

Dhf- / <bshu_shnm ne rhkdms AFBr sg_s _qd mns dwoqdrrdc tmcdq mnql_k k_anq_snqx bnmchshnmr- #<( Oqdchbsdc AFBr hm HLT/003/ fdmdq_sdc ax _msh,
RL<RG- #A( Bnlo_qhrnm ne #h( VS _mc #hh(iSp.� rsq_hmr- #B( GOKB oqn�kdr ne rdbnmc_qx lds_ankhsdr oqnctbdc tmcdq l_ks _f_q bnmchshnm hm #h( vhkc
sxod _mc #hh( iSp.� #khaq_qx( rsq_hm- #C( Vnqiffnv ne S_tno_sghdr cqtf chrbnudqx eqnl m_stq_k oqnctbs khaq_qx-
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Sdrshmf nsgdq sYtnoYsghdr enq rhlhiYq ahninfhbYi Ybshuhsw

Adrhcdr >C+ u_qhntr nsgdq mdtqncdfdmdq_shud s_tno_sghdr b_trd
ch�dqdms o_sgnknfhdr vhsg _ chqdbs khmj drs_akhrgdc adsvddm sgd
bnmenql_shnm ne s_t �aqhkr _mc chrd_rd oqdrdms_shnm-21�23 Adb_trd
ne sgd ch�dqdmbdr hm s_t �aqhkr hm ch�dqdms s_tno_sghdr+ vd vdqd
hmsdqdrsdc hm vgdsgdq O> vntkc dwghahs rhlhk_q hmghahshnm ne s_t
_ffqdf_shnm- Vd sdrsdc svn ch�dqdms s_tno_sghdr+ gtl_m

oqnfqdrrhud rtoq_mtbkd_q o_krx %ORO( _mc bnqshbna_r_k cdfdmdq,
_shnm %BAC(+ trhmf sgd ahnrdmrnq bdkk rddchmf _rr_x+ vghbg ch�dqr
nmkx ax sgd sq_mredbsdc rddc- Ahnrdmrnq rddchmf _rr_xr hmchb_sd
O> v_r _akd sn dkhbhs rhlhk_q hmghahshnm ne s_t _ffqdf_shnm hm ORO
bnlo_qdc sn >C %Ehf- 2B(- Gnvdudq+ BAC v_r mns hmghahsdc ax O>
%Ehf- 2C(- Sgd bnlahm_shnm ne sgdrd qdrtksr hkktrsq_sdr rnld

Dhf- 1 Rbqddmhmf ne m_stq_k oqnctbsr khaq_qx eqnl HLT/003/ dwsq_bsr enq s_t �aqhk chr_ffqdf_sdr- #<( GOKB oqn�kdr ne eq_bshnm_sdc l_ks _f_q ok_sd
#LA( btkstqd dwsq_bsr #B0* B1* B2( eqnl HLT/003/- #A( Rddchmf hmghahshnm ld_rtqdc ax sq_mredbshmf m_stq_k oqnctbsr bqtcd #B0* B1* B2(,sqd_sdc <C
aq_hm gnlnfdm_sd hm fftnqdrbdms s_t J07 ahnrdmrnq bdkkr- #B( Bdkk bnmfftdmbd _rr_x ne BSQ* B0* B1* B2 sqd_sdc ahnrdmrnq bdkkr- #C( GOKB oqn�kdr ne
ok_sd dwsq_bsr eqnl B0 dwsq_bsr _mc rsqtbstqdr ne bnlontmcr /* 1* 2* _mc 3- �Rsqtbstqdr mns dktbhc_sdc- #D( Rddchmf hmghahshnm ld_rtqdc ax
sq_mredbshmf E0�E4 sqd_sdc <C aq_hm gnlnfdm_sd hm fftnqdrbdms s_t J07 ahnrdmrnq bdkkr #E( Bdkk bnmfftdmbd _rr_x ne BSQ* E0�E4 sqd_sdc J07
ahnrdmrnq bdkkr- #F( Qdoqdrdms_shud hl_fdr rgnvm ne <C s_t aq_hm gnlnfdm_sd hm fftnqdrbdms s_t J07 ahnrdmrnq bdkkr* vhsg CLRN #kdes( _mc vhsg
E0- #G( <ffqdf_shnm ihmdshbr ne s_t,J07 hmctbdc vhsg /-114 lf lK�0 ne gdo_qhm sqd_sdc vhsg E0�E4* ld_rtqdc ax fftnqdrbdmbd ne SgS cxd _s
37/ ml- Dqqnq a_qr qdoqdrdms rs_mc_qc cduh_shnmr ne sqhokhb_sd ld_rtqdr-
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cdfqdd ne rodbh�bhsx ne O> enq bdqs_hm s_t enkcr+ _ksgntfg sgd
rsqtbstqd’_bshuhsx qdk_shnmrgho qdpthqdr cddodq hmudrshf_shnm-

N: hmghahsr sYt aw �aqhi chrYffqdfYshnm �pDL(

Rhmbd O> hmghahsdc rddchmf a_rdc nm qdrtksr eqnl ahnrdmrnq
_rr_xr+ _mc lnmnldq _ffqdf_shnm a_rdc nm SgS _rr_xr+ vd
sdrsdc sgd _bshuhsx ne O> sn chr_ffqdf_sd s_t �aqhkr- Vd hmudrsh,
f_sdc chr_ffqdf_shnm ax hmbta_shmf O> vhsg >C aq_hm,otqh�dc
s_t �aqhkr nardquhmf �aqhk bntmsr ax pt_mshexhmf trhmf dkdb,
sqnm lhbqnrbnox %DL(- Vgdm hmbta_sdc vhsgnts O>+ vd b_m rdd
sg_s mtldqntr >C s_t �aqhkr _qd uhrhakd trhmf mdf_shud rs_hm DL
%Ehf- 2F(: gnvdudq+ vhsg sgd _cchshnm ne _ ghfg _rr_xdc
bnmbdmsq_shnm ne 0 lL ne O> md_qkx dkhlhm_sdr _mx uhrhakd �aqhkr
%Ehf- 2G(- Sgd DL hl_fdr vdqd bnkkdbsdc eqnl q_mcnl onhmsr nm
sgd DL fqhc _mc pt_msh�dc+ rgnvhmf _ k_qfd qdctbshnm hm uhrhakd
�aqhkr %Ehf- 2H(- Sghr nardqu_shnm kdc tr sn bnmbktcd sg_s O>
chqdbskx hmghahsr s_t ax chr_ffqdf_shmf �aqhkr-

Trhmf N: Yr Y bgdlhbYi oqnad enq :C cqtf chrbnudqw

Sn hmudrshf_sd gnv O> bnmsqhatsdr sn s_t chr_ffqdf_shnm+ vd
dwoknqdc sgd rsqtbstqd’_bshuhsx qdk_shnmrgho- O> dwhrsr hm dpth,
khaqhtl adsvddm sgd k_bsnmd _mc jdsn _bhc s_tsnldqhb enqlr+
vhsg sgd k_bsnmd oqdcnlhm_shmf _s ogxrhnknfhb_k oG-24+25 Sn
cdsdqlhmd vghbg s_tsnldq hr bqhshb_k enq s_t chr_ffqdf_shnm+ vd
rxmsgdrhydc rs_akd _m_knfr ne ansg enqlr- Gnvdudq+ vgdm vd
sdrsdc sgdrd _m_knfr trhmf _ ahnrdmrnq bdkk rddchmf _rr_x+ ansg
sgd k_bsnmd _mc jdsn _bhc _m_knfr rgnvdc _ knrr ne _bshuhsx
%Ehf- R1/�(- Vd bnmbktcd sg_s sgd oqhl_qx _bshuhsx snv_qcr s_t

rsdlr eqnl sgd lnch�dc lnhdshdr+ o_qshbtk_qkx sgd _khog_shb
gxcqnwxk fqnto hm sgd k_bsnmd enql _mc.nq sgd b_qanwxkhb _bhc hm
sgd jdsn enql-
>ksgntfg vd bntkc mns cd�mhshudkx cdsdqlhmd vghbg

s_tsnldq oqdcnlhm_sdr hm sgd _bshud enql+ vd oqnbddcdc sn trd
sgd jdsn enql _r _ sdlok_sd enq cqtf chrbnudqx vhsg >CLDS
Oqdchbsnq- Rdudq_k b_qanwxkhb _bhcr eqnl sgd dm_lhmd khaq_qx
rhlhk_q sn sgd jdsn enql ne O> vdqd rdkdbsdc ctd sn sgd fqd_sdq
dkdbsqnm,vhsgcq_vhmf oqnodqshdr ne sgd b_qanwxk bnlo_qdc sn
sgd _khog_shb gxcqnwxk+ onsdmsh_kkx l_jhmf hs _ rsqnmfdq hmgha,
hsnq- Hm _cchshnm+ vd hcdmsh�dc khaq_qx bnlontmcr bnms_hmhmf
_khog_shb gxcqnwxkr+ vghbg vdqd qdoqdrdmsdc hm sgd k_bsnmd enql-
>CLDS Oqdchbsnq v_r dloknxdc sn _rrdrr _rrdsr _mc g_y_qcr enq
sgd rdqhdr-26�3/ Sghr _m_kxrhr rtffdrsdc sg_s O> hr aknnc’aq_hm
a_qqhdq odqld_akd %Ehf- 3>(+ ats _krn _ffdc lts_fdmhbhsx _r
_ onsdmsh_k g_y_qc+ hmchb_shmf sg_s O> l_x hmbqd_rd lts_shnm
eqdptdmbx %Ehf- 3>(- Fhudm sgd oqdchbsdc lts_fdmhbhsx+ vd
rdkdbsdc svdkud dm_lhmd QD>K c_s_a_rd bnlontmcr sn sdrs _r
onsdmsh_k s_t hmghahsnqr trhmf sgd ahnrdmrnq bdkk rddchmf _rr_x
%Ehf- 3A(- Qdrtksr eqnl ntq rddchmf _rr_x hmchb_sd sg_s _m_knf 5
dwghahsr hmghahshnm ne s_t _ffqdf_shnm _bshuhsx %o ; /-/0( _s _ ghfg
bnmbdmsq_shnm ne 4/ bL %Ehf- 3B+ _mc D’F(- Sn etqsgdq _rrdrr sghr
_bshuhsx+ vd sdrsdc sgd cnrd cdodmcdmbx ne _m_knf 2 _f_hmrs s_t
_ffqdf_shnm ax _cchmf /-0 bL+ /-1 bL+ /-4 bL+ _mc 0 bL ne sgd
bnlontmc- Hmsdqdrshmfkx+ vd nardqudc _ cnrd,hmcdodmcdms
qdk_shnmrgho+ vgdqd _bshuhsx v_r oqdrdms _s ansg knv _mc ghfg
bnmbdmsq_shnmr ats v_r hmdwokhb_akx knrs _s hmsdqldch_sd
bnmbdmsq_shnmr %Ehf- 3C(- Sgdrd �mchmfr rtffdrs sg_s ahn_bshud

Dhf- 2 Bg_q_bsdqhy_shnm ne O< hm sgd qnkd ne s_tno_sgx �aqhk chr_ffqdf_shnm- #<( Rddchmf hmghahshnm ld_rtqdc ax sq_mredbshmf O<* odmhbhkkhm T*
odmhbhkkhm F,sqd_sdc <C aq_hm gnlnfdm_sd hm fftnqdrbdms s_t J07 ahnrdmrnq bdkkr- Dqqnq a_qr qdoqdrdms rs_mc_qc cduh_shnmr ne sqhokhb_sd ld_rtqdr-
#A( O< cnrd,cdodmcdms <C rddchmf _rr_x hm J07 ahnrdmrnq bdkkr- #B _mc C( S_tno_sghdr #ORO* BAC( rddchmf _rr_x hm J07 ahnrdmrnq bdkkr sqd_sdc
vhsg O<- #D( SgS _rr_x nm hmghahsnqx ne O< hm _ffqdf_shnm- Dqqnq a_qr qdoqdrdms rs_mc_qc cduh_shnmr ne sqhokhb_sd ld_rtqdr- #E( R<WR _rr_x sn bnm�ql
O< hmghahsr s_t _ffqdf_shnm- #F�H( O<,ldch_sdc <C s_t �aqhk chr_ffqdf_shnm* ld_rtqdc ax pDL ne <C s_t �aqhkr- Qdoqdrdms_shud hl_fdr rgnvm ne
<C s_t �aqhkr #qdc _qqnvr( vhsg CLRN sqd_sldms #F(* vhsg O< sqd_sldms #G(- #H( Ehaqhkr pt_msh�dc _esdq 13 g hmbta_shnm vhsg CLRN _mc O<- Dqqnq a_qr
qdoqdrdms rs_mc_qc cduh_shnmr- �o ; /-/4* ��o ; /-/0* ���o ; /-//0 _mc ����o ; /-///0* bnlo_qdc sn sgd lnbi sqd_sdc bnmsqnkr ax nmd,v_x
<MNT< enkknvhmf Anmedqqnmhzr ldsgnc #onrsgnb(-
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rl_kk lnkdbtkdr b_m rdqud _r bgdlhb_k oqnadr enq chrbnudqhmf
mdv _m_knfr sg_s hmghahs >C s_t _ffqdf_shnm vghkd lhmhlhyhmf
oqdchbsdc snwhbhsx-

Chrbtrrhnm

M_stq_k oqnctbs cqtf chrbnudqx hr mns _ mnudk bnmbdos: gnvdudq+
ntq rstcx oqnudr sg_s sgd bnlahm_shnm ne fdmdshbr _mc sgd nmd,
rsq_hm,l_mx,bnlontmcr %NRL>B( ldsgnc hr _ qdkh_akd sdbg,
mhptd sn fdmdq_sd _ m_stq_k oqnctbs khaq_qx sg_s b_m sdrs
bnlontmcr sg_s _qd mns bnllnmkx entmc hm bnlldqbh_kkx
_u_hk_akd m_stq_k oqnctbs khaq_qhdr- Sghr ldsgnc cdlnmrsq_sdr
sg_s _ksgntfg fdmdshb_kkx lnchexhmf sgdrd etmf_k rsq_hmr l_x
mns _bshu_sd o_sgv_xr sg_s qdrtks hm sgd oqnctbshnm ne mdv
bnlontmcr+ sgd ahn_bshuhshdr ne l_mx oqduhntrkx chrbnudqdc
rdbnmc_qx lds_ankhsdr g_ud xds sn ad sdrsdc- Etqsgdqlnqd+ ctd
sn sgd ahn_bshud m_stqd ne etmf_k rdbnmc_qx lds_ankhsdr+ sghr
sdbgmhptd hr mns khlhsdc sn >C ahn_bshuhsx rgnvm hm sghr rstcx+
ats l_mx nsgdq sxodr ne _bshuhsx _r vdkk+ hmbktchmf _msh,b_mbdq+
_msh,etmf_k+ _msh,a_bsdqh_k+ dsb- Hm nsgdq vnqcr+ sgd r_ld

bnlontmcr hm sghr khaq_qx b_m ad etqsgdq sdrsdc sn chrbnudq
_cchshnm_k ahn_bshuhshdr-
Vhsg ntq chrbnudqx ne O> _r _ s_t _ffqdf_shnm hmghahsnq+ vd

vdqd _akd sn etqsgdq oqdchbs sgd snwhbhsx ne sghr bnlontmc nm
gtl_mr trhmf >CLDS oqdchbsnq- Vgdqd_r >CLDS oqdchbsnq
b_m ad rddm _r _ qdkh_akd ldsgnc sn cdsdqlhmd vgdsgdq
_ bnlontmc vhkk ad rtbbdrretk hm l_jhmf hs sgqntfg sgd
chrbnudqx sn ohodkhmd l_qjds _mc sqdldmcntrkx roddc to sgd
oqnbdrr ax fhuhmf tr hmenql_shnm sn dkhlhm_sd bnlontmcr vhsg
dwbdrrhud snwhbhsx+ sgd khlhs_shnm hr sg_s hs hr rshkk _ oqdchbshnm
a_rdc nm o_rs c_s_- Hm nqcdq sn �qlkx bnmbktcd sg_s sgdrd sdrsdc
bnlontmcr sqtkx g_ud aknnc’aq_hm a_qqhdq odqld_ahkhsx _mc
khlhsdc snwhbhshdr+ vd rshkk g_ud sn bnmctbs ogxrhb_k _rr_xr-
Gnvdudq+ vhsg sgdrd oqdchbshnmr+ vd b_m rshkk sqx sn khlhs sgdrd
qdc _fr adenqd etqsgdq sdrshmf ax �mchmf nq rxmsgdrhyhmf
_m_knfr sg_s g_ud _kk sgd pt_khshdr vd v_ms hm _ cqtf vghkd
jddohmf rhlhk_q ahn_bshuhsx _s d�dbshud bnmbdmsq_shnmr-
Oqduhntr rstchdr g_ud rgnvm sg_s _mnsgdq rl_kk lnkdbtkd+

dohf_kknb_sdbghm,2 f_kk_sd %DFBF(+ hr b_o_akd ne ahmchmf sn >C
s_t: gnvdudq+ hs hr cdlnmrsq_sdc sg_s DFBF hr b_o_akd ne

Dhf- 3 Cdrhfm _mc sdrshmf ne O<,a_rdc cqtfr hmghahshmf rddchmf ne s_t _ffqdf_shnm trhmf dwsq_bsr eqnl _tsnorhdc aq_hmr ne <kygdhldqzr chrd_rd
o_shdmsr- #<( Sgd <ldr Lts* AAAYEhksdq u_ktd ne sgd rxmsgdrhr dm_lhmd bnlontmcr oqdchbsdc ax <CLDS Oqdchbsnq #A( sgd rsqtbstqdr ne rxmsgdrhr
dm_lhmd bnlontmcr- #B( Sgd ahnrdmrnq rddchmf s_t hmghahshnm _rr_x ax trhmf O< _m_knfr #dm_lhmd bnlontmcr(- #C( Sgd ahnrdmrnq rddchmf s_t
hmghahshnm _rr_x ax trhmf chfidqdms bnmbdmsq_shnmr ne O< _m_knf �2 #dm_lhmd bnlontmcr 2(- #D _mc E( Qdoqdrdms_shud hl_fdr rgnvm ne <C s_t
aq_hm gnlnfdm_sd hm fftnqdrbdms s_t J07 ahnrdmrnq bdkkr* vhsg CLRN #D(* vhsg O< #E(* _mc vhsg _m_knf 5 #F(-
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hmghahshmf mns nmkx >C s_t _ffqdf_shnm+ ats nsgdq s_tno_sghdr _r
vdkk-30+31 Sgd qdrtksr sg_s vd r_v vhsg O> cdlnmrsq_sd _ cdfqdd
ne rodbh�bhsx hm hsr _bshuhsx hm sg_s hs nmkx hmghahsr >C _mc ORO s_t
_ffqdf_shnm ats mns BAC s_t+ vghbg q_hrdr _ l_inq ptdrshnm nm
gnv O> vnqjr sn hmghahs s_t oqnsdhmr- Hm nqcdq sn sdrs sghr+ bqxn,
DL bntkc ad trdc sn fhud etqsgdq tmcdqrs_mchmf _r sn gnv s_t hr
chr_ffqdf_sdc _mc fhud hmrhfgs enq rodbh�b_kkx vghbg o_qsr ne O>
_qd uhs_k hm sghr ahn_bshuhsx- Etqsgdqlnqd+ sghr vntkc tmknbj
_ mdv qd_kl ne onsdmsh_k _m_knfr sg_s bntkc ad cdudknodc sn
dwghahs rhlhk_q _bshuhsx vghkd khlhshmf snwhbhsx-

IRsdohRkr Rmc ldsgncr
Fdmnld YmYiwrhr32

Sgd etmf_k fdmnld ne HLU/003/ v_r cnvmkn_cdc eqnl sgd
MBAH c_s_a_rd %FdmA_mj+ FB>]/2/563/04-0( _mc _m_kxydc
trhmf _mshRL>RG u6-0-/ sn oqdchbs rdbnmc_qx lds_ankhrl
fdmdr-

LnidbtiYq fdmdshb oqnbdctqdr enq rsqYhm cdudinoldms11+12

Sn bnm�ql sgd lbq@ jmnbjnts+ ch_fmnrshb OBQ v_r odqenqldc
ax cdrhfmhmf mdrshmf oqhldqr sn _lokhex sgd qdrhrs_mbd fdmd _mc
dwsq_bshmf CM> eqnl etmf_k ahnl_rr enq trd _r sgd sdlok_sd-

EdqldmsYshnm Ymc KB,LQ YmYiwrhr

HLU/003/ VS _mc lbq@� rsq_hmr vdqd hmbta_sdc _s 17 øB nm
ch�dqdms bnmchshnmr- Sgd bnmchshnmr _qd _r enkknvr9 KLL %04 f
K�0 k_bsnrd+ 4/ lK r_ks rnktshnm+ 7// bK Gtsmdqzr sq_bd dkdldms+
0 lK 4-4 L JNG+ 04 f K�0 _f_q(+ RC> %3/ f K�0 cdwsqnrd+ 0// f
K�0 odosnmd+ 04 f K�0 _f_q(+ OC> %25 f K�0 bqhsdqhnm b_s- mn-
B5511(+ SXF %2 f K�0 sqxosnmd+ 2 f K�0 xd_rs dwsq_bs+ 2 f K�0

fktbnrd+ 0 f K�0 J1GON3+ 04 f K
�0 _f_q(+ X>F %xd_rs dwsq_bs 4 f

K�0+ 1/ f K�0 fktbnrd+ 7// bK Gtsmdqzr sq_bd dkdldms+ 04 f K�0

_f_q(+ XDR %2/ f K�0 rtbqnrd+ 4 f K�0 xd_rs dwsq_bs+ 0 lK Gtsmdqzr
sq_bd dkdldms+ 04 f K�0 _f_q(+ XDOC %1/ f K�0 cdwsqnrd+ 0/ f K�0

xd_rs dwsq_bs+ 1/ f K�0 odosnmd+ 04 f K�0 _f_q(+ XL %2 f K�0 xd_rs
dwsq_bs+ 2 f K�0 l_ks dwsq_bs+ 0/ f K�0 cdwsqnrd+ 4 f K�0 odosnmd
04 f K�0 _f_q(+ LD> %l_ks dwsq_bs 1/ f K�0+ odosnmd 0 f K�0+
cdwsqnrd 1/ f K�0+ 04 f K�0 _f_q(+ KBLL %1/ f K�0 k_bsnrd+ 0/ f
K�0 cdwsqnrd+ 4/ lK r_ks rnktshnm+ 7// bK Gtsmdqzr sq_bd
dkdldms+ 0 lK 4-4 L JNG+ 04 f K�0 _f_q(+ BY> %0// lK
bnmbdmsq_sdc By_odj+ 0 f J1GON3+ 2/ f rtbqnrd+ 04 f K

�0 _f_q(+
LA %02/ f K�0 l_ks dwsq_bs+ 04 f K�0 _f_q(- 0-/ = 0/6 bnmhch_
vdqd hmnbtk_sdc enq d_bg rsq_hm-
>�dq 5 c_xr ne hmbta_shnm+ 0/ oktfr ne _f_q %6 ll ch_ldsdq(

vdqd s_jdm enq bnlontmc dwsq_bshnm- 4 lK ne ldsg_mnk v_r
trdc enq hmhsh_k dwsq_bshnm enkknvdc ax 0 g ne rnmhb_shnm- Dwsq_bs
v_r bnkkdbsdc _mc sgd _f_q v_r etqsgdq dwsq_bsdc vhsg 4 lK ne
CBL.LdNG %0 9 0( enkknvdc ax 0 g ne rnmhb_shnm- Sgd bnlahmdc
dwsq_bs v_r du_onq_sdc sgqntfg StqanU_o KU- Sgd cqhdc qdrh,
ctdr vdqd chrrnkudc hm dpt_k o_qsr ne dsgxk _bds_sd _mc v_sdq-
Sgd dsgxk _bds_sd k_xdq v_r bnkkdbsdc _mc du_onq_sdc sgqntfg
StqanU_o- Sgd cqhdc dwsq_bs v_r qdchrrnkudc hm chldsgxk rtke,
nwhcd 9 ldsg_mnk %0 9 3( _s 0 lf lK�0-
GOKB,LR _m_kxrhr v_r odqenqldc trhmf _ QO B07 bnktlm nm

_ SgdqlnEhmmhf_m KBP >cu_ms_fd hnm sq_o l_rr rodbsqnldsdq-

0/ bK ne r_lokd v_r hmidbsdc- Sgd nv q_sd trdc v_r 014
bK lhm�0- Sgd rnkudms fq_chdms bnmrhrsdc ne 84� LdBM.G1N
%rnkudms A( _mc 4� LdBM.G1N %rnkudms >(+ ansg bnms_hmhmf
/-/4� enqlhb _bhc- Sgd fq_chdms v_r qtm tmcdq sgd enkknvhmf
bnmchshnmr9 /� rnkudms A eqnl / sn 4 lhm+ /’0//� rnkudms A
eqnl 4 lhm sn 24 lhm+ 0//’/� rnkudms A eqnl 3/ sn 34 lhm+ _mc
qd,dpthkhaq_shnm vhsg /� rnkudms A eqnl 34 sn 4/ lhm-

EqYbshnmYshnm+ hrniYshnm+ Ymc bgYqYbsdqhyYshnm ne ldsYanihsdr

Sn hrnk_sd lds_ankhsdr+ dsgxk _bds_sd v_r trdc sn dwsq_bs
bnlontmcr eqnl 2-4 K ne l_ks _f_q ok_sdr- >f_q v_r dwsq_bsdc
vhsg 0 K ne ldsg_mnk enkknvdc ax 0 g ne rnmhb_shnm- >mnsgdq
qntmc ne dwsq_bshnm v_r odqenqldc trhmf 0 9 0 CBL.LdNG enk,
knvdc ax 0 g ne rnmhb_shnm- Sgd qdrtkshmf dwsq_bs v_r bnmbdm,
sq_sdc _mc qd,dwsq_bsdc vhsg DsN>b- >�dq bnmbdmsq_shmf+ bqtcd
v_r rtaidbsdc sn rhkhb_,fdk bnktlm bgqnl_snfq_ogx enq eq_bshnmr
sdrsdc vhsg ahnrdmrnq rddchmf _rr_x- Eq_bshnmr vdqd etqsgdq
rdo_q_sdc sgqntfg rdlh,oqdo_q_shud GOKB %Ogdmnldmdw Ktm_ 4
bl B07 %1(+ 14/ = 0/ ll(+ vhsg _ nv q_sd ne 3-/ lK lhm�0 _mc
lnmhsnqdc trhmf _ TU cdsdbsnq rds _s 143 ml- MLQ rodbsq_ vdqd
qdbnqcdc trhmf _ U_qh_m UMLQR,3// rodbsqnldsdq-

NqdoYqYshnm ne bqtcd :iygdhldqzr aqYhm,cdqhudc sYt rddcr

Gtl_m >kygdhldqzr aq_hm _tsnorx r_lokdr vdqd nas_hmdc eqnl
sgd TBK> O_sgnknfx Cdo_qsldms enkknvhmf GGR qdftk_shnmr+
vhsg oqhnq bnmrdms eqnl sgd o_shdmsr- >ooqnwhl_sdkx /-1 fq_lr
ne ghoonb_lo_k shrrtd vdqd dwbhrdc _mc gnlnfdmhydc trhmf
_ Jhmdl_shb_ OS 0/’24 ONKXSQNM _s kdudk 3’4- Sgd gnlnfd,
mhy_shnm oqnbdrr v_r odqenqldc hm 0/� rtbqnrd at�dq bnm,
s_hmhmf 0 lL dsgxkdmd fkxbnk sdsq__bdshb _bhc %DFS>( _mc 4 lL
dsgxkdmdch_lhmdsdsq__bdshb _bhc %DCS>( hm 04 lK E_kbnm stadr-

G07BX bdii btistqd

GDJ182S bdkk khmdr rs_akx dwoqdrrhmf s_t,J07BX k_adkdc vhsg
fqddm tnqdrbdms oqnsdhm %FEO(+ nas_hmdc eqnl L_qb Ch_,
lnmczr k_anq_snqx _s sgd Tmhudqrhsx ne Sdw_r Rntsgvdrsdqm
Ldchb_k Bdmsdq+ vdqd trdc hm sghr rstcx-33 Sgd bdkkr vdqd
btkstqdc hm _ S14 _rj bnms_hmhmf Ctkadbbnzr Lnch�dc D_fkd
Ldchtl %CLDL( %Khed Sdbgmnknfhdr+ b_s- 00854/81( rtookd,
ldmsdc vhsg 0/� eds_k anuhmd rdqtl %EAR( %Khed Sdbgmnknfhdr+
b_s- >205/3/0(+ 0� odmhbhkkhm.rsqdosnlxbhm %Khed Sdbgmnknfhdr+
b_s- 0403/011(+ _mc 0� Fkts_L>W %Khed Sdbgmnknfhdr+ b_s-
24/4//50(- Sgdx vdqd l_hms_hmdc _s 26 øB _mc 4� BN1 hm
_ gtlhch�dc hmbta_snq- Enq hmghahsnq sdrshmf nm sgd ahnrdmrnq
bdkkr+ 0// bk ne sgd bdkk rtrodmrhnm v_r ok_sdc hm 85,vdkk ok_sdr
_mc hmbta_sdc _s 26 øB _mc 4� BN1 enq 05 sn 13 gntqr oqhnq sn
sq_mredbshnm-

Ahnrdmrnq rddchmf YrrYw

Odmhbhkkhb _bhc %R_ms_ Bqty+ B>R 8/,54,2( v_r chktsdc hm chldsgxk
rtkenwhcd %CLRN( sn bqd_sd 0-3 lL rsnbj rnktshnmr- Gnlnfd,
mhydc >kygdhldqzr chrd_rd aq_hm shrrtd v_r chktsdc hm Nosh,LDL
%Sgdqln Ehrgdq Rbhdmsh�b+ b_s- 20874/51( _s _ 0 9 1/ q_shn- Sgd
chktsdc aq_hm gnlnfdm_sd v_r hmbta_sdc vhsg sgd rodbh�dc
hmghahsnqr nudqmhfgs _s 3 øB- Sgd hmghahsnq,sqd_sdc r_lokdr vdqd
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sgdm rnmhb_sdc hm _ Bto Gnqm %Prnmhb_+ LOG( v_sdq a_sg enq 2
lhmtsdr _s 3/� onvdq _mc rtardptdmskx lhwdc vhsg _ 0 9 1/
rnktshnm ne Khonedbs_lhmd 1/// %Sgdqln Ehrgdq Rbhdmsh�b+ b_s-
00557/08( _mc Nosh,LDL- >�dq 1/ lhmtsdr+ 0/ bk ne sgd
hmghahsnq,sqd_sdc �aqhkr vdqd _ccdc sn sgd oqduhntrkx ok_sdc 0//
bk ne bdkkr hm sqhokhb_sd+ _unhchmf sgd odqhldsdq vdkkr+ sn _bghdud
_ �m_k khf_mc bnmbdmsq_shnm ne 0/ lL nm sgd bdkkr-

PtYmsh�bYshnm ne sYt YffqdfYshnm

Sgd mtladq ne rddcdc _ffqdf_sdr v_r cdsdqlhmdc trhmf sgd
AhnSdj Bxs_shnm 4 Hl_fhmf Ltkshlncd Qd_cdq hm sgd FEO
bg_mmdk sn hl_fd sgd dmshqd 85,vdkk ok_sd- Dwonrtqd _mc bnmsq_rs
vdqd _citrsdc sn bkd_qkx chrshmfthrg sgd rddcdc _ffqdf_sdr+
vghbg _ood_q _r aqhfgs fqddm otmbs_+ eqnl sgd bdkkr- Sgd
_ffqdf_sdr hm d_bg hl_fd vdqd pt_msh�dc trhmf _ rbqhos hm
Hl_fdI 1-2-/+ _ I_u_,a_rdc hl_fd oqnbdrrhmf oqnfq_l-34 Sghr
rbqhos rtasq_bsr sgd a_bjfqntmc tnqdrbdmbd eqnl tmrddcdc
bdkkr _mc sgdm dloknxr _ athks,hm o_qshbkd _m_kxydq sn bntms sgd
mtladq ne otmbs_+ qdoqdrdmshmf rddcdc _ffqdf_sdr+ _r od_jr
bnmsq_rshmf _f_hmrs sgd a_bjfqntmc tnqdrbdmbd- Sgd otmbs_
bntms v_r mnql_khydc _bqnrr _kk hl_fdr _bbnqchmf sn bdkk
bnmtdmbd trhmf _ rdo_q_sd Hl_fdI 1-2-/ rbqhos enq bnmtdmbd
ld_rtqdldms- Sgd _udq_fd mtladq ne rddcdc _ffqdf_sdr odq
vdkk+ _knmf vhsg rs_mc_qc cduh_shnmr eqnl sqhokhb_sd ld_rtqd,
ldmsr mnql_khydc sn bnmtdmbd+ v_r oknssdc sn bnlo_qd sgd
hmghahsnqx _bshuhsx-

NqdoYqYshnm ne otqh�dc :iygdhldqzr aqYhm,cdqhudc sYt �aqhir

1’5 fq_lr ne gtl_m >kygdhldqzr aq_hm _tsnorx r_lokdr v_r
gnlnfdmhydc hm 0/ lK ne rtbqnrd at�dq rtookdldmsdc vhsg
0 lL DFS>+ trhmf 1 = 4/ lK E_kbnm stadr rd_kdc vhsg o_q_e,
hkl- Sgd gnlnfdm_sd v_r sq_mredqqdc sn 1 lK Doodmcnqe stadr
_mc bdmsqhetfdc _s 1/ ///=f enq 1/ lhmtsdr- Sgd rtodqm_s_ms
v_r r_udc hm _ rdo_q_sd stad- R_qjnrxk v_r _ccdc sn _ �m_k
bnmbdmsq_shnm ne 0�+ _mc sgd lhwstqd v_r hmbta_sdc vhsg
nqahs_k rg_jhmf _s 08/ qol enq 0 gntq _s qnnl sdlodq_stqd hm
_ 4/ lK E_kbnm stad bnms_hmhmf �ud fk_rr ad_cr sn dmg_mbd
lhwhmf- Sgd lhwstqd v_r tksq_bdmsqhetfdc _s 84 ///=f enq 5/
lhmtsdr- Sgd tksq_ odkkds v_r qdrtrodmcdc hm _ooqnwhl_sdkx 0.3
unktld ne rtbqnrd at�dq rtookdldmsdc vhsg 4 lL DCS> _mc
0 lL DFS>+ sgdm bdmsqhetfdc _s 1/ 0//=f enq 2/ lhmtsdr _s 3 ø
B- Sgd r_lokd v_r tksq_bdmsqhetfdc _f_hm _s 84 ///=f enq 5/
lhmtsdr- Ehm_kkx+ sgd odkkds v_r qdrtrodmcdc hm 14/ bk ne 1/ lL
Sqhr’GBk %oG 6-3( _mc 0// lL M_Bk-

MdfYshud rsYhm fqhc oqdoYqYshnm

Otqh�dc >kygdhldqzr aq_hm,cdqhudc s_t �aqhkr vdqd chktsdc 0 9 0/
hm OAR _mc hmbta_sdc vhsg odmhbhkkhb _bhc enq 13 gntqr _s 3 øB- Enq
dkdbsqnm lhbqnrbnox+ mdf_shudkx rs_hmdc fqhcr vdqd oqdo_qdc ax
cdonrhshmf 5 bk ne sgd �aqhk r_lokdr nmsn enqlu_q.b_qanm,bn_sdc
bnoodq fqhcr %3// ldrg( enq 2 lhmtsdr+ enkknvhmf sgd 13 gntqr
hmghahsnq hmbta_shnm- Sgd r_lokd v_r sgdm q_ohckx aknssdc trhmf
�ksdq o_odq vhsgnts cqxhmf sgd fqhc+ rs_hmdc vhsg 3� tq_mxk
_bds_sd enq 1 lhmtsdr+ _mc �m_kkx vhbjdc cqx vhsg �ksdq o_odq-

PtYmshsYshud DL �pDL( hlYfhmf

Enq pt_mshs_shud dkdbsqnm lhbqnrbnox %pDL(+ mdf_shudkx rs_hmdc
DL fqhcr ne d_bg r_lokd vdqd rbqddmdc trhmf sgd IDNK 10//
SDL _s _ l_fmh�b_shnm ne =01 ///-

SgS oiYsd,qdYcdq YrrYw

Sgd bnmbdmsq_sdc s_t oqnsdhm v_r chktsdc hmsn OAR at�dq %oG
6-3( sn _bghdud sgd �m_k bnmbdmsq_shnm _s 0// bl- Sgd oqnsdhmr
vdqd _fhs_sdc hm rnktshnmr bnms_hmhmf 64 bL SgS+ /-4 lf lK�0

gdo_qhm %Rhfl_ b_s- mn- G2282(+ 0 lL CSS+ _mc _ svn,enkc
lnk_q dwbdrr ne odmhbhkkhb _bhc hm 85,vdkk ok_sdr vhsg _ ok_rshb
ad_c sn dmg_mbd lhwhmf- SgS tnqdrbdmbd v_r ld_rtqdc trhmf
dwbhs_shnm _mc dlhrrhnm v_udkdmfsgr ne 33/ ml _mc 37/ ml+
qdrodbshudkx- >udq_fdc btqudr vdqd fdmdq_sdc eqnl sqhokhb_sd
ld_rtqdldmsr+ _r cdrbqhadc hm sgd �ftqd kdfdmc- Dqqnq a_qr
qdoqdrdms sgd rs_mc_qc cduh_shnm ne qdokhb_sd ld_rtqdldmsr-

SYt G07) lnmnldq otqh�bYshnm

Oqhnq sn otqh�b_shnm ne s_t lnmnldq uhX hnm dwbg_mfd _mc rhyd
dwbktrhnm bgqnl_snfq_ogx+ J07) s_t dwoqdrrdc hm oMF1
ok_rlhc v_r sq_mrenqldc hmsn AK10CD2 D- bnkh bnlodsdms bdkkr
%Mdv Dmfk_mc Ahnk_ar+ b_s- B1416H(- Rhmfkd bnknmhdr vdqd hmnb,
tk_sdc hmsn 7/ lK KA aqnsg+ rtookdldmsdc vhsg 0// bf lK�0

_lohbhkkhm _mshahnshb+ _mc fqnvm nudqmhfgs _s 2/ øB nudqmhfgs
vhsg nqahs_k rg_jhmf _s 14/ qol- Sgd enkknvhmf lnqmhmf+ sgd
rs_qsdq v_r hmnbtk_sdc hmsn 0 K KA aqnsg ) _lohbhkkhm _mc fqnvm
_s 26 øB vhsg 14/ qol nqahs_k rg_jhmf- Sgd bdkkr vdqd fqnvm
tmshk qd_bghmf NC 5// � /-7’0-//- Oqnsdhm dwoqdrrhnm v_r
hmctbdc vhsg /-4 lL HOSF enq 2 g- Sgd bdkkr vdqd bdmsqhetfdc _s
34// qol _mc kxrdc hm9 0// lK 1/ lL LDR�oG5-7� %Fq_hmfdq+
b_s- L11/3/,0///-/(+ 0 lL DCS> %Rhfl_+ b_s- D8773(+ 0 lL
l_fmdrhtl bgknqhcd+ 4 lLldqb_osndsg_mnk+ _mc 0// bk G>KS
oqnsd_rd hmghahsnq bnbjs_hk %Khed Sdbgmnknfhdr+ b_s- 67327(-
Sgdm+ sgd bdkkr vdqd rnmhb_sdc nm hbd trhmf Lhrnmhw R,3///
Rnmhb_snq+ enkknvhmf anhkhmf enq 1/ lhm vhsg sgd _cchshnm ne
4// lL M_Bk- Sgd r_lokdr vdqd bdmsqhetfdc _s 04 /// qol enq
04 lhmtsdr _s 3 øB- Sgd rtodqm_s_ms v_r ch_kxydc _f_hmrs
1/ lL LDR�oG5-7�+ 4/ lL M_Bk+ 4 lL ALD at�dq- Sgd ch_,
kxydc s_t v_r otqh�dc trhmf Ahnknfhb Ctnnv Bgqnl_snfq_ogx
rxrsdl vhsg GhSq_o RO EE bnktlm- Sgd oqdrdmbd ne J07) s_t
lnmnldq v_r bnm�qldc ax RCR,O>FD- Sgd rths_akd eq_bshnmr
vdqd bnlahmdc+ _mc sgd s_t oqnsdhm v_r bnmbdmsq_sdc trhmf
Ohdqbd� Oqnsdhm Bnmbdmsq_snq ODR+ 2 J LVBN %Khed Sdbgmnk,
nfhdr+ b_s- 77414(-

QlYii :mfid U,qYw rbYssdqhmf �Q:UQ(

D_bg r_lokd %14 bk( v_r kn_cdc hm _ Wdmnbr sgdql_khydc Ahn,
Btad nv,bdkk vhsg b_ldq_ _mc otlo- >kk ld_rtqdldmsr vdqd
l_cd hm _m _hq,du_bt_sdc ro_bd _s _ oqdrrtqd adknv 0-/ la_q
_mc _s qnnl sdlodq_stqd _mc vdqd odqenqldc trhmf _ Wdtrr 2-/
%Wdmnbr( vhsg Lhbqnenbtr FdmhW 2C W,q_x lhbqnrntqbd _mc
Dhfdq1 Q 0L Cdbsqhr gxaqhc ohwdk rhkhbnm rdmrnq cdsdbsnq- Sgd
rb_ssdqhmf dwodqhldmsr vdqd odqenqldc vhsg sgd p q_mfd ne
/-/44’/-14 ®�0+ c,ro_bd ne 14’004/ ®+ _mc hmbhcdmbd ad_l ne 8-2

1�363 y .eci� CSh�) 0.02) 04) 0.246�0.266 | 0.02 Sfd 7tsfmo�r(, Ctaihrfdc au sfd PmuTi Rmbhdsu me Afdlhrsou

AgdlhaSi Eahdmad Cced 9nrhaid

O
pe

n 
A

cc
es

s A
rti

cl
e.

 P
ub

lis
he

d 
on

 1
2 

N
ov

em
be

r 2
02

4.
 D

ow
nl

oa
de

d 
on

 1
/1

5/
20

25
 1

:4
7:

03
 A

M
. 

 T
hi

s a
rti

cl
e 

is
 li

ce
ns

ed
 u

nd
er

 a
 C

re
at

iv
e 

C
om

m
on

s A
ttr

ib
ut

io
n-

N
on

C
om

m
er

ci
al

 3
.0

 U
np

or
te

d 
Li

ce
nc

e.
Uhdv @qshbkd Nmkhmd



Log r�0 enq _ sns_k ne 1/ lhmtsdr- Sgd c_s_ v_r sgdm oknssdc
trhmf Wdmnbr WR>BS rn�v_qd nm _ knf.knf fq_og-

BnlotsYshnmYi rstchdr

Sgd og_ql_bnjhmdshbr _mc snwhbhsx oqn�kdr enq odmhbhkkhb _bhc+
odmhbhkkhmr+ _mc rxmsgdshb _m_knfr vdqd du_kt_sdc hm rhkhbn trhmf
>CLDS Oqdchbsnq� 0/-3 %Rhltk_shnmr Oktr+ Hmb-+ K_mb_rsdq+ B>+
TR>(- >CLDS oqnodqshdr hmbktchmf lts_fdmhbhsx _mc aknnc’

aq_hm a_qqhdq %AAA( odqld_ahkhsx vdqd du_kt_sdc ax bnlo_qhrnm
enq rxmsgdshb _m_knfr vhsg odmhbhkkhb _bhc- Qdonqsdc hm rhkhbn
lts_fdmhbhsx v_r _rrdrrdc trhmf _m >ldr lncdk- AAA odqld,
_ahkhsx qdrtksr _qd qdonqsdc _r KnfAA _mc AAA Ehksdq-

Anmbktrhnmr

Ctd sn sgd k_bj ne _u_hk_akd sqd_sldmsr enq >C+ vd _qd bnmrs_mskx
hmudrshf_shmf u_qhntr rntqbdr ne rl_kk lnkdbtkdr sg_s b_m ad
sdrsdc enq ahn_bshuhsx enq sgd cdudknoldms ne adssdq sgdq_odtshb
hmsdqudmshnmr enq >C o_shdmsr- >r s_t hr _ oqnudm mdtqno_sgn,
knfhb_k bg_q_bsdqhrshb qdronmrhakd enq >kygdhldqzr oqnfqdrrhnm+
vd nosdc sn enbtr nm chrbnudqhmf bnlontmcr vhsg ahn_bshuhsx
s_qfdshmf s_t- Ghrsnqhb_kkx+ rdbnmc_qx lds_ankhsdr g_ud cdlnm,
rsq_sdc ahn_bshud onsdmsh_k: gnvdudq+ l_mx g_ud mns addm sdrsdc-
Gdqd+ vd oqdrdms dwodqhldms_k c_s_ sn qdud_k sg_s fdmdshb_kkx
l_mhotk_shmf @rodqfhkktr ldkkdtr+ _ rsq_hm ne �k_ldmsntr etmfh+
b_m _kknv enq sgd chrbnudqx ne bgdlhb_k oqnadr enq >kygdhldqzr
chrd_rd sgdq_odtshbr- Rodbh�b_kkx+ vd entmc sg_s odmhbhkkhb _bhc
b_m hmghahs s_t rddchmf+ vghbg hmchb_sdr ahn_bshuhsx snv_qcr >C
s_t- Enkknvhmf sghr nardqu_shnm+ vd rxrsdlhb_kkx hmudrshf_sdc sgd
hm uhsqn d�dbsr ne odmhbhkkhb _bhc nm >C s_t _ffqdf_shnm sgqntfg
u_qhntr sdbgmhptdr- Cnhmf rn tmbnudqdc sg_s odmhbhkkhb _bhc
chqdbskx hmghahsr s_t ax chr_ffqdf_shmf �aqhkr-
Trhmf >CLDS oqdchbsnq qdrtksdc hm sgd oqdchbshnm ne lts_,

fdmhb d�dbsr ne odmhbhkkhb _bhc nm gtl_mr+ hmhsh_shmf sgd tshkh,
y_shnm ne sgd odmhbhkkhb _bhc a_bjanmd _r _ bgdlhb_k oqnad- Ntq
rbqddmhmf c_s_ qdud_kr sg_s sgd chrbnudqx ne bnlontmcr vhsg
_ rhlhk_q a_bjanmd hr _m d�dbshud ldsgnc enq �mchmf rhlhk_q
bnlontmcr vhsg hmghahshnm hm >C s_t _ffqdf_shnm- Snfdsgdq+
ntq tr_fd ne bdkk,a_rdc rbqddmhmf _rr_xr hm bnlahm_shnm vhsg
ntq bnlots_shnm_k rstchdr qdrtksdc hm sgd chrbnudqx ne _m
_cchshnm_k rl_kk,lnkdbtkd bnlontmc sg_s hmghahsr >C s_t
_ffqdf_shnm vghkd jddohmf aknnc’aq_hm a_qqhdq odqld_ahkhsx
_mc khlhshmf oqdchbsdc snwhbhsx-

CRsR RuRhkRahkhsw

Sgd c_s_ rtoonqshmf sghr _qshbkd g_ud addm hmbktcdc _r o_qs ne
sgd DRH-�

:tsgno bnmsohatshnmr

Sgd oqnidbs v_r bnmbdhudc _mc cdrhfmdc ax I- R-+ I- K-+ B- V-+ _mc
O- L- R- Fdmdshb jmnbjntsr vdqd odqenqldc ax I- R- _mc A- X-
Fdmdq_shnm ne bnlontmc khaq_qx _mc hrnk_shnm ne bnlontmcr
vdqd bnlokdsdc ax I- R-+ P- G-+ B- K- Ahnrdmrnq rddchmf _rr_xr
vdqd b_qqhdc nts ax I- K- _mc I- R- Hm uhsqn rbqddmhmf _rr_xr vdqd

odqenqldc ax I- K- _mc L- E- Bnlots_shnm_k _m_kxrhr v_r odq,
enqldc ax O- L- R- Sgd l_mtrbqhos v_r oqdo_qdc ax I- R-+ I- K-+
O- L- R-+ _mc B- V- vhsg bnmsqhatshnmr eqnl _kk nsgdq _tsgnqr-

Anm�hbsr ne hmsdodrs

Sgdqd _qd mn bnmhbsr sn cdbk_qd-

:bimnvkdcfdldmsr

Vd sg_mj sgd cnmnqr _mc sgdhq e_lhkhdr: vhsgnts vgnl sghr
vnqj vntkc mns g_ud addm onrrhakd- Vd _qd fq_sdetk sn Rhlt,
k_shnmr Oktr enq oqnuhchmf _ khbdmrd enq >CLDS Oqdchbsnq°
sgqntfg sgd Tmhudqrhsx ) oqnfq_l- Vd _krn sg_mj AqhfgsEnbtr
Entmc_shnm %>1/12/05R(- Ehftqdr vdqd bqd_sdc vhsg gssor9..
vvv-ahnqdmcdq-bnl.-

Mdedodmbdr

0 J- Akdmmnv+ L- I- cd Kdnm _mc G- Ydssdqadqf+ >kygdhldqzr
chrd_rd+ JXmbds+ 1//5+ 257+ 276’3/2-

1 Q- Ldcdhqnr+ C- A_fkhdssn,U_qf_r _mc E- L- K_Edqk_+ Sgd qnkd
ne s_t hm >kygdhldqzr chrd_rd _mc qdk_sdc chrnqcdqr+ BMR
Mdtqnrbh- Sgdq-+ 1/00+ 06+ 403’413-

2 J- E- Knodr+ U- R- A_gh_+ I- B- M_shuhc_cd+ Q- U- R- A_rsnr+
V- >- Rghftsh+ J- D- Q- c_ Rhku_ _mc V- B- cd Rnty_+
Bg_mfdr hm odqrnm_khsx sq_hsr hm o_shdmsr vhsg >kygdhldqzr
Chrd_rd+ Cdldms- Mdtqnorxbgnk-+ 1/11+ 05+ 076’082-

3 C- O- Udhsbg+ L- V- Vdhmdq+ O- R- >hrdm+ K- >- Adbjdss+
M- I- B_hqmr+ Q- B- Fqddm+ C- G_qudx+ B- Q- I_bj+ V- I_ftrs+
I- B- Lnqqhr+ Q- B- Odsdqrdm+ >- I- R_xjhm+ K- L- Rg_v+
>- V- Snf_+ I- P- Sqni_mnvrjh _mc >- r- C- M- Hmhsh_shud+
Tmcdqrs_mchmf chrd_rd oqnfqdrrhnm _mc hloqnuhmf
>kygdhldqzr chrd_rd bkhmhb_k sqh_kr9 Qdbdms ghfgkhfgsr eqnl
sgd >kygdhldqzr Chrd_rd Mdtqnhl_fhmf Hmhsh_shud+
@kygdhldqr Cdldms-+ 1/08+ 04+ 0/5’041-

4 M- O- Jdkkdq+ F- Stqmdq _mc I- V- Admmdss+ Etmf_k rdbnmc_qx
lds_ankhrl , eqnl ahnbgdlhrsqx sn fdmnlhbr+ MXs- Pdu-
Lhbqnahnk-+ 1//4+ 2+ 826’836-

5 W- Bgdm+ I- Cqdv+ V- Adqmdx _mc V- Kdh+ Mdtqnoqnsdbshud
M_stq_k Oqnctbsr enq >kygdhldq�r Chrd_rd+ Bdkkr+ 1/10+ 0/+
02/8-

6 K- Q- L_qshmdy _mc A- B- Eqhdr+ Etmf_k Ahn�klr9 Qdkdu_mbd hm
sgd Rdsshmf ne Gtl_m Chrd_rd+ Btqq- EtmfXk Hmedbs- Pdo-+ 1/0/+
3+ 155’164-

7 R- E_mmhmf _mc >- O- Lhsbgdkk+ Etmf_k ahn�klr+ OJnR OXsgnf-+
1/01+ 7+ d0//1474-

8 J- Vhkkh_lr+ B- Fqdbn+ >- L- A_hkdx _mc B- K- Vhkkhr+ Bnqd
Rsdor sn sgd >y_oghknmd E_lhkx ne Etmf_k M_stq_k Oqnctbsr+
Bgdlahnbgdl+ 1/10+ 11+ 2/16’2/25-

0/ R- Q- O_q_mi_od+ >- O- Qhkdx+ >- C- Rnlny_+ B- D- N_jkdx+
B- B- V_mf+ S- D- Oqhrhmy_mn+ A- Q- N_jkdx _mc
S- B- F_lakhm+ >y_oghknmdr hmghahs s_t _ffqdf_shnm _mc
chrrnkud s_t _ffqdf_sdr hm uhsqn+ @BR Bgdl- Mdtqnrbh-+ 1/04+
5+ 640’65/-
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00 A- B- Bnuhmfsnm+ E- Wt _mc L- Q- Rdxdcr_x_lcnrs+ > M_stq_k
Oqnctbs Bgdlhrszr Fthcd sn Tmknbjhmf Rhkdms Ahnrxmsgdshb
Fdmd Bktrsdqr+ @mmt- Pdu- Ahnbgdl-+ 1/10+ 8/+ 652’677-

01 >- Qnj_r+ L- D- Ld_c+ I- K- Rsddmvxj+ G- >- Q_i_ _mc
M- G- Nadqkhdr+ Ahnrxmsgdshb fdmd bktrsdqr _mc sgd
dunktshnm ne etmf_k bgdlnchudqrhsx+ MXs- Oqnc- Pdo-+ 1/1/+
26+ 757’767-

02 X-,L- Bgh_mf+ B- B- B- V_mf _mc A- Q- N_jkdx+ hm MXstqXk
Oqnctbsr+ 1/03+ oo- 060’082-

03 G- Vdh+ Y- Khm+ C- Kh+ P- Ft _mc S- Ygt+ ZNRL>B %nmd rsq_hm
l_mx bnlontmcr( _ooqn_bg hm sgd qdrd_qbg ne lhbqnah_k
lds_ankhsdr’_ qduhdv[+ Vdhrgdmfvt WtdaXn+ 1/0/+ 4/+ 6/0’
6/8-

04 H- Ji´qaækkhmf+ T- G- Lnqsdmrdm+ S- Udrsg _mc
L- Q- >mcdqrdm+ Rsq_sdfhdr sn drs_akhrg sgd khmj adsvddm
ahnrxmsgdshb fdmd bktrsdqr _mc rdbnmc_qx lds_ankhsdr+
EtmfXk Fdmds- Ahnk-+ 1/08+ 02/+ 0/6’010-

05 I- V- Anj _mc M- O- Jdkkdq+ K_d>+ _ qdftk_snq ne rdbnmc_qx
lds_ankhrl hm >rodqfhkktr roo+ DtiXqxnshb Bdkk+ 1//3+ 2+
416’424-

06 L- E- Fq_t+ Q- Dmsvhrskd+ B- D- N_jkdx+ B- B- B- V_mf _mc
A- Q- N_jkdx+ Nudqdwoqdrrhnm ne _m K_d>,khjd
Ldsgxksq_mredq_rd Toqdftk_sdr Rdbnmc_qx Lds_ankhsd
Oqnctbshnm hm+ @BR Bgdl- Ahnk-+ 1/08+ 03+ 0532’0540-

07 V- Xhm _mc M- O- Jdkkdq+ Sq_mrbqhoshnm_k qdftk_snqx dkdldmsr
hm etmf_k rdbnmc_qx lds_ankhrl+ I- Lhbqnahnk-+ 1/00+ 38+ 218’
228-

08 B- D- N_jkdx+ L- >gti_+ V- V- Rtm+ Q- Dmsvhrskd+ S- >j_rgh+
I- X_df_rgh+ B- I- Ftn+ F- B- Bdqptdhq_+ I- Qtrrn Vnqsl_m+
B- B- V_mf+ X- L- Bgh_mf _mc A- Q- N_jkdx+ Chrbnudqx ne
lbq>+ _ l_rsdq qdftk_snq ne >rodqfhkktr rdbnmc_qx
lds_ankhrl+ Lnk- Lhbqnahnk-+ 1/06+ 0/2+ 236’254-

1/ L- G- Ldcdl_+ J- Akhm+ O- Bhldql_mbhb+ U- cd I_fdq+
O- Y_jqydvrjh+ L- >- Ehrbga_bg+ S- Vdadq+ D- S_j_mn _mc
Q- Aqdhskhmf+ _mshRL>RG9 q_ohc hcdmsh�b_shnm+ _mmns_shnm
_mc _m_kxrhr ne rdbnmc_qx lds_ankhsd ahnrxmsgdrhr fdmd
bktrsdqr hm a_bsdqh_k _mc etmf_k fdmnld rdptdmbdr+ Mtbkdhb
@bhcr Pdr-+ 1/00+ 28+ V228’V235-

10 J- Akhm+ R- Rg_v+ J- Rsdhmjd+ Q- Uhkkdaqn+ M- Yhdldqs+ R- X- Kdd+
L- G- Ldcdl_ _mc S- Vdadq+ _mshRL>RG 4-/9 toc_sdr sn sgd
rdbnmc_qx lds_ankhsd fdmnld lhmhmf ohodkhmd+ Mtbkdhb @bhcr
Pdr-+ 1/08+ 36+ V70’V76-

11 A- Xt_m+ L- E- Fq_t+ Q- L- Ltq_s_+ S- Snqnj+
J- Udmj_sdrv_q_m+ I- D- Rs_ihbg _mc B- B- B- V_mf+
Hcdmsh�b_shnm ne sgd Mdn_rodqfhkkhb >bhc Ahnrxmsgdrhr Fdmd
Bktrsdq ax Drs_akhrghmf _m+ @BR NldfX+ 1/12+ 7+ 05602’05610-

12 A- Xt_m+ M- O- Jdkkdq+ A- Q- N_jkdx+ I- D- Rs_ihbg _mc
B- B- B- V_mf+ L_mhotk_shnm ne sgd Fkna_k Qdftk_snq lbq@
Toqdftk_sdr Rdbnmc_qx Lds_ankhsd Oqnctbshnm hm @rodqfhkktr
vdmshh Trhmf BQHROQ,B_r8 vhsg Hm Uhsqn >rrdlakdc
Qhanmtbkdnoqnsdhmr+ @BR Bgdl- Ahnk-+ 1/11+ 06+ 1717’1724-

13 P- >k >ac_kk_g+ V- Fd _mc I- Q- Enqsvdmcdk+ > Rhlokd _mc
Tmhudqr_k Rxrsdl enq Fdmd L_mhotk_shnm hm @rodqfhkktr
etlhfXstr9 Hm Uhsqn,>rrdlakdc B_r8,Fthcd QM>
Qhanmtbkdnoqnsdhmr Bntokdc vhsg Lhbqngnlnknfx Qdo_hq
Sdlok_sdr+ lRogdqd+ 1/06+ 1+ d//335-

14 G- A- Ancd+ A- Adsgd+ Q- GÅer _mc >- Yddbj+ Ahf d�dbsr eqnl
rl_kk bg_mfdr9 onrrhakd v_xr sn dwoknqd m_stqdzr bgdlhb_k
chudqrhsx+ Bgdlahnbgdl+ 1//1+ 2+ 508’516-

15 Q- O_m+ W- A_h+ I- Bgdm+ G- Yg_mf _mc G- V_mf+ Dwoknqhmf
Rsqtbstq_k Chudqrhsx ne Lhbqnad Rdbnmc_qx Lds_ankhsdr
Trhmf NRL>B Rsq_sdfx9 > Khsdq_stqd Qduhdv+ Eqnms-
Lhbqnahnk-+ 1/08+ 0/+ 183-

16 A- C- Ghss+ I- U_ptdq,>khbd_+ U- >- L_mnm+ I- C- Ad_udq+
N- L- J_rgldq+ I- M- F_qbh_ _mc L- H- Ch_lnmc+
Tksq_rdmrhshud s_t ahnrdmrnq bdkkr cdsdbs mn rddchmf hm
>kygdhldqzr chrd_rd BRE+ @bsX MdtqnoXsgnk- Bnlltm-+ 1/10+
8+ 88-

17 C- Rth+ L- Kht _mc L- G- Jtn+ Hm uhsqn _ffqdf_shnm _rr_xr
trhmf gxodqognrognqxk_sdc s_t oqnsdhm+ I- UhrtXkhydc Dwo-+
1/04+ d40426-

18 M- U- Fnq_msk_+ >- U- Rgjtl_snu _mc R- Bghmm_sg_lah+
Bnmenql_shnm_k Cxm_lhbr ne Hmsq_bdkktk_q S_t Oqnsdhm
Qdud_kdc ax BC _mc R>WR+ Ldsgncr Lnk- Ahnk-+ 1/06+ 0412+
2’1/-

2/ >- I- Vqhfgs+ Sgd odmhbhkkhmr+ LXxn Bkhm- Oqnb-+ 0888+ 63+ 18/’
2/6-

20 >- Ekdlhmf+ Nm sgd _msha_bsdqh_k _bshnm ne btkstqdr ne
_ odmhbhkkhtl+ vhsg rodbh_k qdedqdmbd sn sgdhq trd hm sgd
hrnk_shnm ne A- hmtdmy_d- 0818+ Atkk- V- G- N-+ 1//0+ 68+
67/’68/-

21 X- Rgh+ V- Yg_mf+ X- X_mf+ >- F- Ltqyhm+ A- E_kbnm+
>- Jnsdbg_+ L- u_m Addqr+ >- S_qts_mh+ E- J_lds_mh+
G- I- F_qqhmfdq+ Q- Uhc_k+ F- H- G_kkhm_m+ S- K_rgkdx+
X- R_hsn+ R- Ltq_x_l_+ L- Xnrghc_+ G- S_m_j_+ >- J_jhs_+
S- Hjdtbgh _mc R- G- V- Rbgdqdr+ Rsqtbstqd,a_rdc
bk_rrh�b_shnm ne s_tno_sghdr+ MXstqd+ 1/10+ 487+ 248’252-

22 B- V- Bg_mf+ D- Rg_n _mc K- Ltbjd+ S_t9 Dm_akdq ne chudqrd
aq_hm chrnqcdqr _mc s_qfds ne q_ohckx dunkuhmf sgdq_odtshb
rsq_sdfhdr+ Rbhdmbd+ 1/10+ 260+ d_aa7144-

23 I- U_ptdq,>khbd_+ L- H- Ch_lnmc _mc K- >- In_bghlh_j+ S_t
rsq_hmr rg_od chrd_rd+ @bsX MdtqnoXsgnk-+ 1/10+ 031+ 46’60-

24 B- V- LTMC>X+ S_tsnldqhrl ne odmhbhkkhb _bhc+ MXstqd+
0838+ 052+ 332-

25 D- RG>V+ > rxmsgdrhr ne oqnsn_mdlnmhm: sgd s_tsnldqhrl ne
_bdsxk_bqxkhb _bhc _mc ne odmhbhkkhb _bhc+ I- @l- Bgdl- Rnb-+
0835+ 57+ 140/’1402-

26 I- Ctkr_s+ A- K'nody,Mhdsn+ Q- Drsq_c_,Sdidcnq _mc I- H- Anqqdkk+
Du_kt_shnm ne Eqdd Nmkhmd >CLDS Snnkr enq >b_cdlhb nq
Rl_kk Ahnsdbg Dmuhqnmldmsr+ Lnkdbtkdr+ 1/12+ 17+ 665-

27 I- Fgnrg+ L- R- K_vkdrr+ L- V_kcl_m+ U- Fnla_q _mc
Q- Eq_byjhdvhby+ Lncdkhmf >CLDS+ Ldsgncr Lnk- Ahnk-+
1/05+ 0314+ 52’72-

28 E- Bgdmf+ V- Kh+ F- Kht _mc X- S_mf+ Hm rhkhbn >CLDS
oqdchbshnm9 qdbdms _cu_mbdr+ btqqdms bg_kkdmfdr _mc etstqd
sqdmcr+ Btqq- Sno- Ldc- Bgdl-+ 1/02+ 02+ 0162’0178-

3/ >- J- Rngkdmhtr,Rsdqmadbj _mc X- Sdqdkhtr+ Du_kt_shnm ne
>CLDS Oqdchbsnq hm D_qkx Chrbnudqx Cqtf Lds_ankhrl _mc
Og_ql_bnjhmdshbr Oqnidbs Vnqj+ Cqtf LdsXa- Chronr-+ 1/11+
4/+ 84’0/3-

30 O- L- Rdhckdq+ J- >- Ltqq_x+ C- Q- Anxdq+ O- Fd+ L- Q- R_v_x_+
B- I- Gt+ W- Bgdmf+ Q- >arjg_qnm+ G- O_m+ L- >- CdStqd+
B- J- Vhkkh_lr+ C- V- Chbjrnm+ G- U- Uhmsdqr _mc

1�365 y .eci� CSh�) 0.02) 04) 0.246�0.266 | 0.02 Sfd 7tsfmo�r(, Ctaihrfdc au sfd PmuTi Rmbhdsu me Afdlhrsou

AgdlhaSi Eahdmad Cced 9nrhaid

O
pe

n 
A

cc
es

s A
rti

cl
e.

 P
ub

lis
he

d 
on

 1
2 

N
ov

em
be

r 2
02

4.
 D

ow
nl

oa
de

d 
on

 1
/1

5/
20

25
 1

:4
7:

03
 A

M
. 

 T
hi

s a
rti

cl
e 

is
 li

ce
ns

ed
 u

nd
er

 a
 C

re
at

iv
e 

C
om

m
on

s A
ttr

ib
ut

io
n-

N
on

C
om

m
er

ci
al

 3
.0

 U
np

or
te

d 
Li

ce
nc

e.
Uhdv @qshbkd Nmkhmd



C- R- Dhrdmadqf+ Rsqtbstqd,a_rdc chrbnudqx ne rl_kk
lnkdbtkdr sg_s chr_ffqdf_sd >kygdhldqzr chrd_rd shrrtd
cdqhudc s_t �aqhkr hm uhsqn+ MXs- Bnlltm-+ 1/11+ 02+ 4340-

31 R- J- Rnm_v_md+ G- Bghc_la_q_l+ C- Anq_k+ M- U- Fnq_msk_+
>- >- A_klhj+ >- C_mfh+ R- Q_l_r_lx+ T- J- L_qdkkh _mc
R- Bghmm_sg_lah+ DFBF hlodcdr gtl_m S_t _ffqdf_shnm
_mc hmsdq_bsr vhsg S_t+ Rbh- Pdo-+ 1/1/+ 0/+ 01468-

32 J- Akhm+ R- Rg_v+ G- D- >tftrshim+ Y- K- Qdhsy+ E- Ahdql_mm+
L- >k_mi_qx+ >- Edssdq+ A- Q- Sdqkntv+ V- V- Ldsb_ke+
D- I- M- Gdkeqhbg+ F- O- u_m Vdydk+ L- G- Ldcdl_ _mc
S- Vdadq+ _mshRL>RG 6-/9 mdv _mc hloqnudc oqdchbshnmr
enq cdsdbshnm+ qdftk_shnm+ bgdlhb_k rsqtbstqdr _mc
uhrt_khr_shnm+ Mtbkdhb @bhcr Pdr-+ 1/12+ 40+ V35’V4/-

33 C- V- R_mcdqr+ R- J- J_tel_m+ R- K- CdUnr+ >- L- Rg_ql_+
G- Lhqa_g_+ >- Kh+ R- I- A_qjdq+ >- B- Enkdx+ I- Q- Sgnqod+
K- B- Rdqodkk+ S- L- Lhkkdq+ K- S- Fqhmadqf+ V- V- Rddkdx _mc
L- H- Ch_lnmc+ Chrshmbs s_t oqhnm rsq_hmr oqno_f_sd hm
bdkkr _mc lhbd _mc cd�md ch�dqdms s_tno_sghdr+ Mdtqnm+
1/03+ 71%5(+ 0160’0177-

34 I- Rbghmcdkhm+ H- >qf_mc_,B_qqdq_r+ D- Eqhrd+ U- J_xmhf+
L- Knmf_hq+ S- Ohdsyrbg+ R- Oqdhahrbg+ B- Qtdcdm+
R- R__kedkc+ A- Rbglhc+ I- X- Shmdudy+ C- I- Vghsd+
U- G_qsdmrsdhm+ J- Dkhbdhqh+ O- Snl_mb_j _mc >- B_qcnm_+
Ehih9 >m nodm,rntqbd ok_senql enq ahnknfhb_k,hl_fd _m_kxrhr+
MXs- Ldsgncr+ 1/01+ 8%6(+ 565’571-

| 0.02 Sfd 7tsfmo�r(, Ctaihrfdc au sfd PmuTi Rmbhdsu me Afdlhrsou .eci� CSh�) 0.02) 04) 0.246�0.266 y 1�366
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