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BnloZbs NoshlhyZshnm KdZqmhmf enq �B NoshlZk
Onvdq Eknv

Rdnmgn OZqj: Vdman Bgdm: Sdqqdmbd V0J0 LZj: Zmc OZrbZk UZm Gdmsdmqxbj

�arsnTbs-Pghr oTodp pdbnmrhcdpr dmc/sn/dmc jdTpmhmf To/
opnTbgdr sn sgd NoshlTj Onvdp Ejnv —NOE(0 Dwhrshmf ldsgncr:
vghbg jdTpm sgd hmots,ntsots lToohmf ne sgd NOE: rteedp epnl
rbTjTahjhsx hrrtdr ctd sn sgd ghfg chldmrhnmTjhsx ne sgd ntsots
roTbd0 Pghr oTodp zprs rgnvr sgTs sgd roTbd ne noshlTj rnjt/
shnmr bTm ad rhfmhzbTmsjx bnlopdrrdc trhmf ophmbhoTj bnlonmdms
TmTjxrhr —OA�(0 Hs sgdm opnonrdr BNLO�BS KD�QMHMF: T mdv
ldsgnc sgTs jdTpmr hm T rtaroTbd ne sgd ophmbhoTj bnlon/
mdmsr Tmc spTmrjTsdr sgd udbsnpr hmsn sgd nphfhmTj ntsots roTbd0
Pghr bnlopdrrhnm pdctbdr sgd mtladp ne spThmTajd oTpTldsdpr
rtarsTmshTjjx: hlopnuhmf rbTjTahjhsx Tmc deedbshudmdrr0 BNLO�BS
KD�QMHMF hr duTjtTsdc nm T uTphdsx ne sdrs bTrdr epnl sgd OFIha
Tmc T pdTjhrshb Epdmbg spTmrlhrrhnm rxrsdl gTuhmf pdmdvTajd
dmdpfx bgTmfdr vhsg to sn 29:999 atrdr0 Pgd oTodp Tjrn rgnvr
sgTs sgd ntsots ne BNLO�BS KD�QMHMF bTm ad trdc sn vTpl/
rsTps Tm dwTbs �A rnjudp sn pdrsnpd edTrhahjhsx: vghjd aphmfhmf
rhfmhzbTms roddc/tor0

Amcdt Idner-NoshlTj Onvdp Ejnv: OphmbhoTj Anlonmdms
�mTjxrhr: FdmdpTjhydc GdaahTm �jfnphsgl: MnmjhmdTp OpnfpTl/
lhmf: Dmc/sn/dmc IdTpmhmf: Cddo IdTpmhmf

H0 HMSQNCTBSHNM

NoshlZk Onvdq Eknv –NOE( hr Zs sgd bnqd ne fqhc nodqZshnmr.
hm lZmx lZqjdsr: hs rgntkc ad rnkudc dudqx zud lhmtsdr
–hcdZkkx( sn bkdZq qdZk/shld lZqjdsr Zs lhmhlZk bnrs: vghkd
dmrtqhmf sgZs sgd knZc Zmc fdmdqZshnm Zqd aZkZmbdc Zmc sgZs
sgd ogxrhbZk Zmc dmfhmddqhmf bnmrsqZhmsr Zqd rZshrzdc0 Tmenq/
stmZsdkx: sgd �B/NOE oqnakdl hr mnmkhmdZq Zmc mnmbnmudw.
ZbstZk nodqZshnmr sxohbZkkx trd khmdZq qdkZwZshnmr –d0f0: sgd
rn/bZkkdc CB/lncdk( sn ldds sgd qdZk/shld qdpthqdldmsr ne
dwhrshmf lZqjdsr0
�r sgd rgZqd ne qdmdvZakd dmdqfhdr rhfmhzbZmskx hmbqdZrdr

hm sgd fdmdqZshnm lhw: hs adbnldr hmbqdZrhmfkx hlonqsZms sn
rnkud �B/NOE oqnakdlr: mns sgdhq khmdZqhydc udqrhnmr0 Sghr
hr dwdlokhzdc ax sgd �QO�/D FN bnlodshshnmr )fl[ cdrhfmdc
sn rshltkZsd oqnfqdrr nm �B/NOE0 Hm qdbdms xdZqr: lZbghmd/
kdZqmhmf –LK( aZrdc ZooqnZbgdr sn sgd NOE gZud qdbdhudc
hmbqdZrhmf Zssdmshnm0 Sghr hr drodbhZkkx sqtd enq dmc/sn/dmc Zo/
oqnZbgdr sgZs Zhl Zs ZooqnwhlZshmf sgd lZoohmf adsvddm uZq/
hntr hmots bnmzftqZshnmr Zmc bnqqdronmchmf noshlZk rnktshnmr
)1[-)8[0 Sgd LK ZooqnZbg hr lnshuZsdc ax sgd qdbnfmhshnm sgZs
NOE oqnakdlr Zqd rnkudc qdodZsdckx dudqx cZx: oqnctbhmf Z
vdZksg ne ghrsnqhbZk cZsZ0 Hm Zcchshnm: sgd ghrsnqhbZk cZsZ bZm
ad Ztfldmsdc vhsg ZcchshnmZk �B/NOE hmrsZmbdr: lnuhmf sgd
bnlotsZshnmZk atqcdm nefihmd hmrsdZc ne rnkuhmf ctqhmf qdZk/
shld nodqZshnmr0

Sgd Ztsgnqr Zqd ZezkhZsdc vhsg sgd Rbgnnk ne HmctrsqhZk Zmc Rxrsdlr
Dmfhmddqhmf: FdnqfhZ Hmrshstsd ne Sdbgmnknfx: �skZmsZ: F� 29221: TR�: D/
lZhk. �rdnmgn0oZqj:vdman0bgdm:vlZj:oug{]fZsdbg0dct

Nmd ne sgd bgZkkdmfdr ne �B/NOE hr sgd ghfg chldmrhnmZkhsx
ne hsr rnktshnm: vghbg hlokhdr sgZs sgd LK lncdkr: sxohbZkkx
cddo mdtqZk mdsvnqjr –CMMr(: gZud Zm dwbdrrhud mtladq ne
sqZhmZakd oZqZldsdqr enq qdZkhrshb onvdq fqhcr0 �r Z qdrtks:
lZmx LK ZooqnZbgdr Zqd nmkx duZktZsdc nm sdrs bZrdr ne
khlhsdc rhydr0 Enq hmrsZmbd: sgd ohnmddqhmf vnqjr hm )1[ Zmc )2[
sdrsdc sgdhq ZooqnZbgdr nm rxrsdlr vhsg flfl7 Zmc 299 atrdr Zs
lnrs: qdrodbshudkx0 Sn sgd adrs ne sgd Ztsgnqr= jmnvkdcfd: sgd
kZqfdrs �B/NOE sdrs bZrd enq duZktZshmf dmc/sn/dmc kdZqmhmf ne
�B/NOE hr sgd Eqdmbg rxrsdl vhsg Zqntmc 5:699 atrdr )fl9[0
Nardqud Zkrn sgZs: rhmbd dmc/sn/dmc kdZqmhmf hr Z qdfqdrrhnm
sZrj: kdZqmhmf ghfgkx chldmrhnmZk NOE ntsots lZx kdZc sn
hmZbbtqZsd oqdchbshnmr Zmc rhfmhzbZms bnmrsqZhms uhnkZshnmr0
Sn qdldcx sghr khlhsZshnm Zmc kdZqm NOE Zs rbZkd: sghr oZodq

oqnonrdr Z cheedqdms ZooqnZbg0 HmrsdZc ne chqdbskx lZoohmf sgd
hmotsr sn sgd �B/NOE rnktshnmr: sghr oZodq oqnonrdr sn kdZqm
Z lZoohmf sn Z knv/qZmj qdoqdrdmsZshnm cdzmdc ax Z OqhmbhoZk
Bnlonmdms �mZkxrhr –OB�( adenqd sqZmrkZshmf sgd udbsnqr hmsn
sgd nqhfhmZk ntsots roZbd0 Sgd bnmsqhatshnmr ne sgd oZodq bZm
ad rtllZqhydc Zr enkknvr.

∗ � cZsZ ZmZkxrhr nm sgd noshlZk rnktshnmr fhudm uZqhntr
hmots bnmzftqZshnmr rgnvr sgZs sgd noshlZk rnktshnmr sn
sgd �B/NOE oqnakdlr bZm ad rtarsZmshZkkx bnloqdrrdc
sgqntfg OB� vhsg mdfkhfhakd hmenqlZshnmZk knrr0

∗ LnshuZsdc ax sghr dlohqhbZk nardquZshnm: sgd oZodq oqn/
onrdr BNLO�BS KD�QMHMF: Z mdv LK ZooqnZbg sgZs
kdZqmr hmsn Z rtaroZbd ne oqhmbhoZk bnlonmdmsr adenqd
sqZmrkZshmf sgd bnloqdrrdc ntsots hmsn sgd nqhfhmZk nts/
ots roZbd0 Hm eZbs: BNLO�BS KD�QMHMF inhmskx kdZqmr
ansg sgd rdkdbsdc oqhmbhoZk bnlonmdmsr Zmc sgd bnloZbs
lZoohmf etmbshnm0

∗ BNLO�BS KD�QMHMF kdZqmr sgd �B/NOE lZoohmf enq
udqx kZqfd onvdq rxrsdlr vhsg to sn 29:999 atrdr0 Sn sgd
adrs ne sgd Ztsgnqr= jmnvkdcfd: sghr hr sgd kZqfdrs �B/NOE
oqnakdl sn vghbg Zm dmc/sn/dmc kdZqmhmf rbgdld gZr addm
Zookhdc0 Sgd qdrtksr rgnv sgZs BNLO�BS KD�QMHMF hr
bnloZqZakd hm ZbbtqZbx sn sgd adrs oqduhntr ZooqnZbg:
ats rbZkdr rhfmhzbZmskx adssdq0

∗ Sgd oZodq Zkrn cdlnmrsqZsdr sgZs sgd BNLO�BS KD�QM/
HMF oqdchbshnmr bZm vZql/rsZqs onvdq finv Zmc �B/NOE
rnkudqr0 Vgdm rddchmf Z onvdq finv rnkudq: BNLO�BS
KD�QMHMF dwghahsr bnlodkkhmf odqenqlZmbd bnloZqdc
vhsg okZhm ZooqnZbgdr0 Sgd vZql/rsZqs qdrtksr: vghbg trd
ansg oqhlZk Zmc ctZk oqdchbshnmr: rgnv sgZs BNLO�BS
KD�QMHMF bZm oqnctbd rhfmhzbZms roddc/tor enq �B/
NOE rnkudqr: vghbg bZm ad ZbbdkdqZsdc ax Z eZbsnq ne 2!5
sn 04!2+ nm sgd atkj hmctrsqx rhyd onvdq rxrsdlr0
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1

Sgd qdrs ne sghr oZodq hr nqfZmhydc Zr enkknvr. Rdbshnm HH
oqdrdmsr oqhnq qdkZsdc vnqjr0 Rdbshnm HHH qduhrhsr sgd �B/
NOE enqltkZshnm Zmc cdrbqhadr sgd rtodquhrdc kdZqmhmf sZrj0
Rdbshnm HU ZmZkxydr sgd rsqtbstqd ne noshlZk rnktshnmr0 Rdb/
shnm U oqdrdmsr BNLO�BS KD�QMHMF hm cdsZhk0 Rdbshnm UH
cdlnmrsqZsdr hsr odqenqlZmbd enq uZqhntr �B/NOE sdrs bZrdr0
EhmZkkx: Rdbshnm UHH bnudqr sgd bnmbktchmf qdlZqjr0

HH0 QDK�SDC VNQJ

Sgd dmc,sn,dmc kdXqmhmf ZooqnZbg Zhlr Zs sqZhmhmf Z lncdk
sgZs chqdbskx drshlZsdr sgd noshlZk rnktshnm sn Zm noshlhyZshnm
oqnakdl fhudm uZqhntr hmots bnmzftqZshnmr0 Sghr ZooqnZbg gZr
ZssqZbsdc rhfmhzbZms Zssdmshnm hm onvdq rxrsdl ZookhbZshnmr
qdbdmskx adbZtrd hs gnkcr sgd oqnlhrd ne cdbqdZrhmf sgd bnl/
otsZshnm shld mddcdc sn rnkud qdbtqqhmf noshlhyZshnm oqnakdlr
vhsg qdZrnmZakx rlZkk uZqhZshnmr ne sgd hmots oZqZldsdqr0 Enq
dwZlokd: Z bkXrrhzbXshnm,sgdm,qdfqdrrhnm eqZldvnqj )flfl[ vZr
oqnonrdc sn chqdbskx drshlZsd sgd noshlZk rnktshnmr sn sgd
rdbtqhsx/bnmrsqZhmdc dbnmnlhb chroZsbg oqnakdl0 AdbZtrd ne
sgd dwhrsdmbd ne sgd antmc bnmrsqZhmsr: sgdx qdbnfmhydc sgZs
sgd lZinqhsx ne sgd fdmdqZsnqr Zqd Zs sgdhq lZwhltl“lhmhltl
khlhsr hm noshlZk rnktshnmr0 Sghr rstcx nardqudc Z rhlhkZq
oZssdqm hm �B/NOE rnktshnmr: ats Z lnqd dezbhdms vZx sn
cdrhfm sgd hmots“ntsots lZoohmf hr oqnonrdc0 RhlhkZqkx: LK/
aZrdc lZoohmfr gZud addm tshkhydc sn ZooqnwhlZsd sgd noshlZk
bnllhsldmsr hm uZqhntr tmhs bnllhsldms oqnakdlr )fl1[-)fl3[0
DrodbhZkkx enq �B/NOE oqnakdlr: uZqhntr rtodquhrdc kdZqmhmf
–d0f0: )1[: )2[( Zmc rdke/rtodquhrdc kdZqmhmf ZooqnZbgdr –d0f0:
)7[: )8[( gZud addm qdrdZqbgdc0 Sgdx gZud trdc cdchbZsdc
sqZhmhmf rbgdldr rtbg Zr KZfqZmfhZm CtZkhsx )2[: )fl4[ nq
ogxrhbr/hmenqldc mdtqZk mdsvnqj )6[0 FqZog mdtqZk mdsvnqjr
gZud addm Zkrn bnmrhcdqdc hm sghr bnmsdws )3[-)5[ enq kdudqZfhmf
sgd onvdq rxrsdl snonknfx0 Gnvdudq: rtbg chqdbs ZooqnZbgdr
bZmmns rbZkd sn hmctrsqx rhyd oqnakdlr lZhmkx adbZtrd ne sgd
chldmrhnm ne sgd ntsots roZbd vghbg hr ne udqx kZqfd rbZkd0
Sn qdldcx sghr: roXshXk cdbnlonrhshnm ZooqnZbgdr )fl9[: )fl5[
gZud addm oqnonrdc sn cdbnlonrd sgd mdsvnqj hm qdfhnmr Zmc
kdZqm sgd lZoohmfr odq qdfhnm0
Adrhcdr sgd dmc/sn/dmc kdZqmhmf ZooqnZbg: LK gZr Zkrn

gdkodc noshlhyZshnm rnkud oqnakdlr eZrsdq0 Hm )fl6[: sgd Ztsgnqr
trdc Zm LK sdbgmhptd sn hcdmshex Zm Zbshud rds ne bnmrsqZhmsr
hm CB/NOE0 �krn hm )fl7[: LK hr trdc sn hcdmshex Z uZqhZakd
rtards enq ZbbdkdqZshmf Zm noshlZkhsx/aZrdc antmc shfgsdmhmf
Zkfnqhsgl )fl8[ enq sgd �B/NOE0
Ax cdzmhshnm: rhmbd kdZqmhmf sgd �B/NOE noshlZk rnktshnm

hr Z qdfqdrrhnm sZrj: sgd hmedqdmbd eqnl sgd LK lncdk vhkk
mns ad ZkvZxr bnqqdbs0 � uZqhdsx ne sdbgmhptdr gZud addm
trdc sn qdldcx sghr khlhsZshnm: hmbktchmf sgd trd ne vZql/
rsZqsr Zmc onvdq finvr Zr onrs/oqnbdrrhmf0 � Mdvsnm/aZrdc
ldsgnc hr trdc sn bnqqdbs sgd Zbshud onvdq fdmdqZshnmr Zmc
unksZfd lZfmhstcdr Zs fdmdqZsnq atrdr rn sgZs sgdx rZshrzdc
sgd �B onvdq finv oqnakdl )fl9[: )19[0 Hm )1fl[: sgd Ztsgnqr
bnqqdbsdc unksZfdr Zs atrdr ax lhmhlhyhmf sgd vdhfgsdc kdZrs
rptZqd ne sgd hmbnmrhrsdmbx hm sgd �B onvdq finv trhmf sgd
Mdvsnm/QZogrnm ldsgnc0 Hm )1[: sgd Zbshud onvdq hmidbshnmr
Zmc unksZfd ogZrnqr Zqd ntsotssdc chqdbskx eqnl sgd LK lncdk
Zmc cdsdqlhmd sgd nsgdq uZqhZakdr ax rnkuhmf Z onvdq finv0

�krn: hm )11[ Zmc )12[: sgd trd ne sgd kdZqmhmf rbgdld vZr
rtffdrsdc sn oqnuhcd vZql/rsZqs onhmsr enq �BNOE rnkudqr:
ats nmkx oqdrdmsdc sgd qdrtksr nm rlZkk sdrs mdsvnqjr –to sn
sgd 299 atr rxrsdl(0 Hm )13[: sgd trd ne CMM/aZrdc kdZqmhmf
ldsgnc enq fdmdqZshmf vZql/rsZqs onhmsr vZr rtffdrsdc0 Sgdhq
ldsgnc vZr sdrsdc nm Z onvdq rxrsdl vhsg 1:999 atrdr: ats
mn roddc/to vZr qdonqsdc vhsg sgd kdZqmhmf/aZrdc vZql/rsZqs
onhms0
Hm oqduhntr cZsZ/cqhudm �B/NOE ZooqnZbgdr: edZstqd qdctb/

shnm gZr addm bnmrhcdqdc enq qdctbhmf sgd oZqZldsdqr sn stmd
trhmf sdbgmhptdr rtbg Zr OB� )14[ nq rdmrhshuhsx ZmZkxrhr )15[0
Sghr vnqj hm bnmsqZrs rgnvr sgZs sgd noshlZk rnktshnmr bZm ad
bnloqdrrdc sn sgd knv/qZmj qdoqdrdmsZshnmr cdzmdc ax OB�
vhsgnts gZuhmf Zmx rhfmhzbZms hmenqlZshnmZk knrr0 SqZchshnmZk
onvdq mdsvnqj qdctbshnm sdbgmhptdr: rtbg Zr Jqnm Zmc VZqc
qdctbshnm )16[ sdbgmhptdr: gZud addm vhcdkx trdc hm sgd onvdq
rxrsdl hmctrsqx enq lnqd sgZm 69 xdZqr0 Sgdrd sdbgmhptdr
enbtrdc nm bqZeshmf rhlokdq dpthuZkdms bhqbthsr sn ad trdc
ax rxrsdl nodqZsnqr: oqhlZqhkx enq ZmZkxrhr0 Lnqd bnlokdw
qdctbshnm lncdkr )17[-)2fl[ gZud Zkrn addm cdudknodc qdbdmskx0
Vghkd hs hr onrrhakd sn trd bkZrrhbZk qdctbshnm sdbgmhptdr
sn qdctbd sgd onvdq rxrsdlr adenqd kdZqmhmf: sgd qdrtkshmf
oqdchbshnm lncdk vntkc nmkx ad Zakd sn oqdchbs ptZmshshdr nm
sgd qdctbdc mdsvnqjr vhsg onsdmshZk ZbbtqZbx hrrtdr0 Sgd lZhm
enbtr ne sgd oZodq hr mns nm fdmdqZk mdsvnqj“fqhc qdctbshnm
sdbgmhptdr0 HmrsdZc: hs enbtrdr nm cduhrhmf Z rbZkZakd kdZqmhmf
ZooqnZbg ax qdctbhmf sgd mtladq ne sqZhmZakd oZqZldsdqr0
Hm rtllZqx: lnrs oqduhntr vnqjr enq kdZqmhmf �B/NOE

noshlhyZshnm oqnwhdr gZud mns bnmrhcdqdc hmctrsqx/rhyd onvdq
rxrsdlr0 Sghr oXodq rgnvr sgXs BNLO�BS KD�QMHMF Xookhdr
sn kXqfd,rbXkd onvdq mdsvnqjr -to sn 29:999 atrdr hm sgd
dwodqhldmsr( Xmc oqnctbdr rhfmhzbXms admdzsr hm roddchmf,to
�B,NOE rnkudqr sgqntfg vXql,rsXqsr0

HHH0 OQDKHLHM�QHDR
Sghr rdbshnm enqltkZsdr sgd �B/NOE oqnakdl Zmc rodbhzdr

sgd rtodquhrdc kdZqmhmf rstchdc hm sghr oZodq0

�0 �B,NOE EnqltkXshnm
Lncdk fl oqdrdmsr sgd �B/NOE enqltkZshnm )21[0 Sgd onvdq

mdsvnqj bZm ad qdoqdrdmsdc Zr Z fqZog %L . D( vgdqd L
cdmnsdr sgd rds ne atr hmchbdr bnmsZhmhmf fdmdqZsnqr Zmc knZc
tmhsr: Zmc D hr sgd rds ne sqZmrlhrrhnm khmd hmchbdr adsvddm
svn atrdr0 %khi( ← D vgdqd k hr Z aqZmbg hmcdw bnmmdbsdc eqnl
mncd h sn mncd i0 Sgd rds DB bZostqdr sgd qdudqrdc nqhdmsZshnm
ne D : h0d0: %kih( ← DB. ∈%khi( ← D 0
� fdmdqZsnq ntsots Rf : mf ) ipf hr Z bnlokdw mtladq:

vgdqd sgd qdZk oZqs mf hr Zm Zbshud onvdq fdmdqZshnm –hmidbshnm(
Zmc sgd hlZfhmZqx oZqs pf hr Z qdZbshud onvdq fdmdqZshnm0 �m
�B unksZfd T : s�ε hr qdoqdrdmsdc ax Z unksZfd lZfmhstcd s
Zmc Z unksZfd Zmfkd ε0 Sgd naidbshud etmbshnm –fl( lhmhlhydr
sgd rtl ne ptZcqZshb bnrs etmbshnmr bg%−( vhsg qdrodbs sn sgd
Zbshud onvdq fdmdqZshnmr mfg . h ← E0 �s sgd qdedqdmbd atr q:
sgd unksZfd Zmfkd hr rds sn ydqn Zr cdzmdc hm bnmrsqZhms –1(0
BnmrsqZhmsr –2Z(: –2a(: Zmc –3( bZostqd sgd antmcr nm uZqhZakdr
mf : pf : Zmc s: qdrodbshudkx0 BnmrsqZhmsr –4Z(: –4a( qdoqdrdms
sgd bnlokdw onvdq finv enq dZbg sqZmrlhrrhnm khmd: vghbg hr
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fnudqmdc ax Ngl&r kXv0 Gdqd: Wj: Ybj : Zmc Sj Zqd sgd rdqhdr Zc/
lhssZmbd: khmd bgZqfhmf rtrbdosZmbd: Zmc sqZmrenqldq oZqZldsdq
Zs dZbg aqZmbg k: qdrodbshudkx0 BnmrsqZhmsr –5( dmrtqdr sgZs: Zs
dZbg atr: sgd Zbshud Zmc qdZbshud onvdq aZkZmbd Zqd rZshrzdc0
Gdqd: W r hr sgd atr rgtms ZclhssZmbd Zmc Eg qdoqdrdmsr sgd
rds ne fdmdqZsnq hmchbdr ZssZbgdc sn sgd atr h0 BnmrsqZhmsr –6(
bZostqd sgd sgdqlZk khlhsr Zmc dmrtqd sgZs sgd ZooZqdms onvdq
cndr mns dwbddc hsr khlhs Σrgi enq dudqx sqZmrlhrrhnm khmd0
Enq sgd rZjd ne rhlokhbhsx: hm vgZs enkknvr: sgd hmots

bnmzftqZshnm oZqZldsdqr Zmc sgd noshlZk rnktshnm sn sgd �B/
NOE Zqd cdmnsdc ax v Zmc x×: qdrodbshudkx0

A0 Rtodquhrdc KdXqmhmf
Sgd dmc/sn/dmc kdZqmhmf ZooqnZbg hm sghr oZodq bnmrhrsr hm

trhmf rtodquhrdc kdZqmhmf sn zmc Z lZoohmf eqnl Zm hmots
v sn Zm noshlZk rnktshnm x× sn �B/NOE0 Sghr vnqj Zrrtldr
sgZs sgd rds ne bnllhsldms cdbhrhnmr Zmc fdmdqZsnq ahcr Zqd
oqdcdsdqlhmdc0 Sghr rdsshmf hr bnllnm hm oqhnq dmc/sn/dmc
kdZqmhmf rstchdr enq �B/NOE –d0f0: )1[: )fl9[: )fl4[(0 Dwhrshmf
rtodquhrdc kdZqmhmf rbgdldr dwoknhs sgd hmrsZmbd cZsZ Tvg. x×g {0
Gnvdudq: hs nesdm rteedqr eqnl sgd ghfg chldmrhnmZkhsx ne sgd
ntsots vgdm cdZkhmf vhsg onvdq mdsvnqjr ne hmctrsqhZk rhydr0
SZakd H qdonqsr sgd rodbhzbZshnmr ne sgd mhmd onvdq mdsvnqjr
eqnl OFKha )21[ Zmc Z qdZkhrshb udqrhnm ne sgd Eqdmbg rxrsdl
–cdmnsdc ax ApHiac019t7( trdc hm sgd dwodqhldmsr0 Sgd
Eqdmbg rxrsdlfl trdr sgd qdZkhrshb fqhc snonknfx ne sgd Eqdmbg
sqZmrlhrrhnm rxrsdl bZostqdc hm 19fl7 vhsg ZmmtZk shld rdqhdr
cZsZ ens sgd qdmdvZakd fdmdqZshnm bZoZbhsx Zmc knZc cdlZmc0
Enq sgd OFKha sdrs bZrdr: dZbg hmrsZmbd gZr cheedqdms Zbshud

Zmc qdZbshud knZc cdlZmcr mc Zmc pc: h0d0: v 9: Tmc. pc{0
Enq ApHiac019t7: sgd fdmdqZshnm bZoZbhsx ne sgd qdmdvZakd
fdmdqZsnqr hr Zkrn uZqxhmf hm Zcchshnm sn sgd knZc cdlZmcr0 �r
rtbg: enq sgd OFKha bZrdr: sgd chldmrhnmr ne v hr aei %v( :
1}G}: Zmc enq ApHiac019t7: sgd hmots ne sgd lZoohmf hr
hmbqdZrdc sn v 9: Tmc. pc. Tmfg {g≤Eq{: vgdqd m qdoqdrdmsr sgd
toodq antmcr ne sgd Zbshud fdmdqZshnm: Zmc Eq hr sgd rds ne
qdmdvZakd fdmdqZsnq hmchbdr0 Mnsd sgZs Zlnmf fl789 fdmdqZsnqr

flQdedq sn )22[ enq lnqd cdsZhkr nm sghr sdrs bZrd0

Sdrs bZrd NL N NEN NGN N�N )di��( )di�x(

2990gccc 299 58 19fl 3flfl 391 627
6820ena 682 86 496 8fl2 fl9fl3 fl679
t2430oceHrc fl243 159 562 fl88fl fl235 2117
29110ena 2911 216 fl463 3fl24 2fl37 5587
38t60ena 38fl6 456 15fl8 5615 4127 fl9857
54t40psc 54fl4 573 2562 8926 6235 fl3287
813t0oceHrc 813fl fl334 3784 fl5938 8689 1fl261
t25480oceHrc fl2548 3981 4433 19356 flfl977 24491
299990ena 29999 2415 fl9537 24282 1fl185 56941
ApHiac019t7 5697 fl789 5151 7854 fl3fl22 fl6fl85

S�AKD H. RodbhzbZshnmr ne sgd �B/NOE Sdrs BZrdr0

hm sghr rxrsdl: sgdqd Zqd fl598 qdmdvZakd mnm/chroZsbgZakd
fdmdqZsnqr hmbktchmf gxcqn: rnkZq: Zmc vhmc fdmdqZsnqr0
Eqnl SXakd H: nardqud sgXs sgd chldmrhnm ne sgd ntsots x

hr ltbg ghfgdq sgXm sgXs ne v. sghr hlokhdr sgXs sgd CMM enq
sgd NOE vhkk mdbdrrhsXsd Xm dwbdrrhud mtladq ne sqXhmXakd
oXqXldsdqr0 Hs hr sgd fnZk ne sghr oZodq sn oqnonrd Z rbZkZakd
ZooqnZbg sgZs lhshfZsdr sghr btqrd ne chldmrhnmZkhsx0
Mnsd sgZs nmd bZm qdbnudq sgd vgnkd noshlZk rnktshnm

drshlZsdr eqnl sgd Zbshud fdmdqZshnmr Zmc unksZfd lZfmhstcdr
ax rnkuhmf Z onvdq finv oqnakdl Zr hm )1[0 Sghr bntkc ad
bnlahmdc vhsg sgd ldsgncr oqnonrdc gdqdhm sn oqnuhcd etqsgdq
qdctbshnm hm sgd ntsots roZbd Zs sgd bnrs ne Z lnqd bnrskx
sqZhmhmf nq hmedqdmbd oqnbdctqd0 Gnvdudq bnmrhcdqhmf sgd etkk
ntsots roZbd: h0d0: x 9: Tmf. pf. s. ε{: lZjdr hs onrrhakd sn
trd KZfqZmfhZm CtZkhsx )2[: )fl4[ nq OqhlZk/CtZk KdZqmhmf )8[
eqZldvnqjr sn hloqnud sgd kdZqmhmf oqnbdctqd etqsgdq0

HU0 KNV Q�MJ QDOQDRDMS�SHNM NE SGD �B/NOE
RNKTSHNM

Sghr rdbshnm oqdrdmsr cZsZ ZmZkxrhr sn lnshuZsd BNLO�BS
KD�QMHMF0 �fZhm: SZakd H cdrbqhadr sgd sdrs bZrdr0 Sgdx qZmfd
eqnl 299 sn 29:999 atrdr Zmc eqnl 58 sn 2415 fdmdqZsnqr0
Sgd sZakd Zkrn rodbhzdr sgd hmots Zmc ntsots chldmrhnmr ne
sgd kdZqmhmf oqnakdl. sgd ntsots chldmrhnm hr kZqfd hm rgZqo
bnmsqZrs sn lZmx bkZrrhzbZshnm oqnakdlr hm bnlotsdq uhrhnm
enq hmrsZmbd0 Sgd dwodqhldmsr hm sghr rdbshnm Zqd aZrdc nm
19:999 hmrsZmbdr enq dZbg sdrs bZrd. sgdhq noshlZk rnktshnmr
vdqd nasZhmdc uhZ HONOS )23[0 Sn fdmdqZsd sgd hmrsZmbdr enq
dZbg sdrs bZrd hm OFKha: sgd Zbshud knZcr vdqd rZlokdc eqnl
Z sqtmbZsdc ltkshuZqhZsd FZtrrhZm chrsqhatshnm Zr

mc ± N L
�
mc).∆. %0� θ(mc).θm

c
)

(
. –8(

vgdqd mc) hr sgd aZrdkhmd Zbshud knZcr Zmc ∆ hr sgd bnuZqhZmbd
lZsqhw0 Sgd dkdldms ne sgd bnuZqhZmbd lZsqhw ∆gi hr cdzmdc
trhmf bnqqdkZshnm bndezbhdms µ Zr ∆gi : µρgρi vgdqd ρg Zmc
ρi Zqd rsZmcZqc cduhZshnm ne mcg Zmc mci : qdrodbshudkx0 �krn:
µ : 0 vgdm h : i Zmc µ : +!4 nsgdqvhrd0 θ hr rds sn
+!4: ldZmhmf sgZs sgd Zbshud knZc cdlZmcr vdqd rds sn ad
odqstqadc ax ×4+¯0 Sgd qdZbshud knZcr pc vdqd rZlokdc eqnl
Z tmhenql chrsqhatshnm qZmfhmf eqnl +!6 sn 0!+ ne sgd aZrdkhmd
uZktdr0 Sghr odqstqaZshnm ldsgnc enkknvr sgd oqnsnbnkr trdc
hm )1[: )7[: )8[0 Enq ApHiac019t7: sgd dwodqhldmsr trd sgd
ghrsnqhbZk 1919 knZc cdlZmc Zmc qdmdvZakd fdmdqZshnmr cZsZ Zs
sgd 29/lhmtsd fqZmtkZqhsx: vghbg hr otakhbkx ZuZhkZakd Zs )24[0
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Ehf0 fl. DwokZhmdc UZqhZmbd QZshnr ne OB� Enq sgd UZqhntr
OqhmbhoZk Bnlonmdms QZshnr enq �B/NOE HmrsZmbdr –rnkhc
khmdr( Zmc MZstqZk HlZfd CZsZ –cZrgdc khmdr(0

Ehf0 1. GhrsnfqZlr ne �bshud FdmdqZshnmr –kdes(: UnksZfd LZf/
mhstcdr –lhcckd(: Zmc OqhmbhoZk Bnlonmdmsr –qhfgs( ne sgd
19:999 NoshlZk Rnktshnmr hm t2430oceHrc0 Sgqdd kZqfdrs
bnlonmdmsr nm ZudqZfd Zqd hkktrsqZsdc0 Sgd w/Zwhr hr mnqlZk/
hydc sn =+. 0[ trhmf sgd lhmhltl Zmc lZwhltl uZktdr0

Sgdrd ghrsnqhbZk shld rdqhdr cZsZ Zqd chrZffqdfZsdc roZshZkkx
Zmc hmsdqonkZsdc sn gZud 4/lhmtsd fqZmtkZqhsx enkknvhmf sgd
oqnsnbnk hmsqnctbdc hm )22[0 � OB� vZr odqenqldc nm sgd
19:999 noshlZk rnktshnmr enq dZbg sdrs bZrd: vghbg kdc sn Z
mtladq ne hmsdqdrshmf zmchmfr0

X( -�klnrs( Knrrkdrr Bnloqdrrhnm. � jdx nardquZshnm ne
sgd ZmZkxrhr hr sgZs OB� Zbghdudr Zm Zklnrs knrrkdrr bnloqdr/
rhnm vhsg Z edv oqhmbhoZk bnlonmdmsr0 Sghr hr ghfgkhfgsdc hm
Ehftqd fl vgdqd sgd w/Zwhr qdoqdrdmsr sgd oqhmbhoZk bnlonmdms
qZshn –h0d0: sgd qZshn ne sgd mtladq ne sgd oqhmbhoZk bnlonmdmsr
hm trd sn sgd chldmrhnm ne sgd noshlZk rnktshnm( Zmc sgd x/Zwhr
qdoqdrdmsr sgd dwokZhmdc uZqhZmbd qZshn –h0d0: sgd qZshn ne sgd
btltkZshud rtl ne dhfdmuZktdr ne sgd oqhmbhoZk bnlonmdmsr
hm cdrbdmchmf nqcdq sn sgd rtl ne sgd Zkk dhfdmuZktdr(0 Sgd
dwokZhmdc uZqhZmbd qZshn hr Z oqnwx enq gnv ltbg sgd hmenq/
lZshnm hr oqdrdqudc vhsghm sgd bgnrdm knv/qZmj qdoqdrdmsZshnm0
Enq hmrsZmbd: sgd zftqd rgnvr sgZs 0¯ ne oqhmbhoZk bnlonmdmsr
oqdrdqudr sgd 88!81¯ ne hmenqlZshnm ne sgd �B/NOE noshlZk
rnktshnmr enq t25480oceHrc0 Sgd cdsZhkdc uZktdr Zqd rgnvm
hm SZakd HH: vghbg ghfgkhfgsr sgZs sgd bnloqdrrhnm hr Zklnrs
knrrkdrr vhsg Z fl9’ oqhmbhoZk bnlonmdms qZshn0 Sghr bnmsqZrsr
vhsg cZsZ hmrsZmbdr hm bnlotsdq uhrhnm: Zr dwdlokhzdc ax sgd
LMHRS )25[: BHE�Qfl9 )26[: Zmc Nlmhfkns )27[ cZsZrdsr0 Sghr
qdrtks hr dmbntqZfhmf. hs rtffdrsr sgZs noshlZk rnktshnmr bntkc
ad qdbnudqdc vhsg mdfkhfhakd knrrdr vgdm kdZqmhmf sZjdr okZbd

OqhmbhoZk Bnlonmdms QZshn

Sdrs bZrd fl’ 4’ fl9’ 19’

2990gccc 82081 88045 88086 88088
6820ena 87094 88087 fl99099 fl99099
t2430oceHrc 88093 88087 fl99099 fl99099
29110ena 87053 88088 fl99099 fl99099
38t60ena 88092 88088 fl99099 fl99099
54t40psc 88063 88088 fl99099 fl99099
813t0oceHrc 88065 fl99099 fl99099 fl99099
t25480oceHrc 88081 fl99099 fl99099 fl99099
299990ena 88088 fl99099 fl99099 fl99099
ApHiac019t7 88064 88088 fl99099 fl99099

LMHRS 33034 680fl1 780fl6 84016
BHE�Qfl9 51098 71023 77026 82018
Nlmhfkns fl5044 33015 48095 6202fl

S�AKD HH. DwokZhmdc UZqhZmbd QZshnr –’( nm UZqhntr OqhmbhoZk
Bnlonmdms QZshnr eqnl fl’ sn 19’0

hm Z knv/qZmj roZbd ne Z edv oqhmbhoZk bnlonmdmsr: onsdmshZkkx
qdctbhmf sgd rhyd ne sgd lZoohmf etmbshnm rtarsZmshZkkx0

a( KXqfdq Sdrs BXrdr Mddc Edvdq OqhmbhoXk Bnlonmdmsr.
Ehftqd fl Zmc SZakd HH Zkrn ghfgkhfgs Z cdrhqZakd sqdmc. kZqfdq
sdrs bZrdr mddc Z knvdq qZshn ne oqhmbhoZk bnlonmdmsr sn nasZhm
sgd rZld kdudk ne dwokZhmdc uZqhZmbd qZshn0 Enq hmrsZmbd: sgd dw/
okZhmdc uZqhZmbd qZshnr ne t25480oceHrc Zmc 299990ena
vhsg Z oqhmbhoZk bnlonmdms qZshn ne 0¯ Zqd 88!81¯ Zmc
88!88¯ qdrodbshudkx0 Hm bnmsqZrs: 2990gccc: sgd rlZkkdrs sdrs
bZrd: gZr 82!81¯ ne dwokZhmdc uZqhZmbd qZshn0 Sghr nardquZshnm
rgnvr sgZs qdctbhmf sgd chldmrhnmZkhsx sgqntfg OB� hr lnqd
deedbshud enq sgd ahffdq sdrs bZrdr Zmc vhkk ad trdc hm cdbhchmf
sgd kdZqmhmf Zqbghsdbstqd enq cheedqdms sdrs bZrdr0

b( Rlnnsgdq Chrsqhatshnmr nm sgd OqhmbhoXk Bnlonmdmsr.
Ehftqd 1 oqnuhcdr rnld hmsthshnm enq vgx kdZqmhmf hm sgd roZbd
ne sgd oqhmbhoZk bnlonmdmsr hr ZoodZkhmf0 Sgd zftqd rgnvr sgd
chrsqhatshnmr ne sgqdd Zbshud onvdqr –kdes( Zmc unksZfd lZfmh/
stcdr –lhcckd( hm sgd noshlZk rnktshnmr enq sgd t2430oceHrc
sdrs bZrd0 Sgd uZktdr Zqd oknssdc hm knf/rbZkdc: ghfgkhfgshmf sgd
rjdvdc mZstqd ne sgd Zbshud onvdqr Zmc unksZfd lZfmhstcdr.
hmcddc: lnrs uZktdr khd nm sgdhq dwsqdld khlhsr0 Sghr gZr
addm nardqudc adenqd: kdZchmf sn sgd trd ne sgd bkXrrhzbXshnm,
sgdm,qdfqdrrhnm ZooqnZbg )flfl[0 Gnvdudq: enqstmZsdkx: Ehftqd 1
–qhfgs( rgnvr sgZs sgd chrsqhatshnm nm sgd oqhmbhoZk bnlonmdmsr
hr vdkk/onrdc. hs hr lnqd bnmudmhdms sn kdZqm sgd qdfqdrrhnm
sn sgd knv/qZmj roZbd vhsg Z edv oqhmbhoZk bnlonmdmsr qZsgdq
sgZm sn sgd nqhfhmZk noshlZk rnktshnm roZbd chqdbskx0 �r Z qdrtks:
sgd qdfqdrrhnm kdZqmhmf hm sgd roZbd ne oqhmbhoZk bnlonmdmsr
rgntkc ad dZrhdq sgZm hm sgd nqhfhmZk roZbd0

U0 BNLO�BS NOSHLHY�SHNM KD�QMHMF
Sgd zmchmfr hm Rdbshnm HU rtffdrs Z BNLO�BS KD�QMHMF

lncdk vgnrd ntsotsr Zqd hm sgd rtaroZbd cdzmdc ax sgd
oqhmbhoZk bnlonmdmsr0 Sghr dmZakdr sn cdbqdZrd sgd mtladq
ne sqZhmZakd oZqZldsdqr hm sgd CMM/aZrdc lZoohmf etmbshnm:
qdctbhmf sgd ldlnqx ennsoqhms rhfmhzbZmskx0

�0 BnloXbs KdXqmhmf
Sgd hcdZ tmcdqkxhmf BNLO�BS KD�QMHMF hr sn inhmskx

kdXqm sgd oqhmbhoXk bnlonmdmsr Xmc sgd lXoohmf adsvddm sgd
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Ehf0 2. RbgdlZshb Uhdv ne sgd OkZhm �ooqnZbg –kdes( Zmc
BNLO�BS KD�QMHMF –qhfgs(0

nqhfhmXk hmotsr Xmc sgd ntsotsr hm sgd rtaroXbd ne sgd oqhmbhoXk
bnlonmdmsr0 Ehftqd 2 bnmsqZrsr sgd nudqZkk Zqbghsdbstqd ne sgd
BNLO�BS KD�QMHMF vhsg sgd bnmudmshnmZk okZhm kdZqmhmf
ZooqnZbg0 Sgd okZhm ZooqnZbg kdZqmr Z lZoohmf x : Iθ%v(
eqnl Zm hmots bnmzftqZshnm v sn Zm noshlZk rnktshnm x:
vgdqd σ Zqd sgd ZrrnbhZsdc sqZhmZakd oZqZldsdqr0 Rhmbd x hr
ghfg/chldmrhnmZk: hs hr cdrhqZakd sn gZud Z kZqfd mtladq ne
oZqZldsdqr sn nasZhm ZbbtqZsd rnktshnm drshlZsdr0 BNLO�BS
KD�QMHMF hm bnmsqZrs kdZqmr Z lZoohmf y : Mθ%v( eqnl
Zm hmots bnmzftqZshnm v hmsn Zm ntsots y hm sgd rtaroZbd ne
oqhmbhoZk bnlonmdmsr adenqd qdbnudqhmf Zm noshlZk rnktshnm
oqdchbshnm Zr x :Vy0 Sgd ntsots chldmrhnm ne Mθ: aei %y(:
hm BNLO�BS KD�QMHMF rgntkc ad rtarsZmshZkkx rlZkkdq sgZm
sgd chldmrhnm ne x: lZjhmf hs onrrhakd sn qdctbd sgd mtladq
ne sqZhmZakd oZqZldsdqr0 Hm sgd tobnlhmf rdbshnmr: sgd vZx ne
kdZqmhmf M Zmc V rhltksZmdntrkx hr cdsZhkdc0

A0 KdXqmhmf sgd OqhmbhoXk Bnlonmdmsr
Kds m Zmc c ad sgd chldmrhnmr ne y Zmc x: qdrodbshudkx:

h0d0: m : aei %y( Zmc c : aei %x(0 Sgd fnZk ne BNLO�BS
KD�QMHMF hr sn gZud m rtarsZmshZkkx rlZkkdq sgZm c: h0d0:
m ∼ c0 LZsqhw V ← �c−l hr tmhsZqx: h0d0: V∀V : B :
Zmc hsr bnktlmr Zqd bnlonrdc ne sgd nqsgnmnqlZk oqhmbhoZk
bnlonmdmsr ne sgd ntsots roZbd ZrrnbhZsdc vhsg m kZqfdrs
dhfdmuZktdr0 Hs hr nauhntrkx onrrhakd sn nasZhmV sgqntfg OB�:
ats sghr bnlotsZshnm sZjdr Z rtarsZmshZk Zlntms ldlnqx vgdm
sgdqd Zqd lZmx hmrsZmbdr0
HmrsdZc: BNLO�BS KD�QMHMF trdr sgd FdmdqZkhydc Gda/

ahZm �kfnqhsgl –FG�(: Zkrn bZkkdc RZmfdq=r qtkd )28[: sn kdZqm
V hm Z rsnbgZrshb lZmmdq0 FG� hr rodbhzdc hm �kfnqhsgl fl0
Trhmf sgd lhmh/aZsbg ne noshlZk rnktshnmr Tx×¯g({: hs zqrs
tocZsdr sgd dkdldms/vhrd qtmmhmf ldZm θ Zmc uZqhZmbd ρ1

ne noshlZk rnktshnm trhmf sgd lnldmstl oZqZldsdq �0 Sgd
lnldmstl oZqZldsdq � hr rds sn ydqn enq sgd zqrs hsdqZshnm:
Zmc eqnl sgd rdbnmc hsdqZshnm hs hr rds sn Z uZktd qZmfdc
%+!+. 0!+(0 Sgd noshlZk rnktshnm x×¯g( hr mnqlZkhydc trhmf sgd
qtmmhmf ldZm Zmc uZqhZmbd Zr rgnvm hm khmd 4 hm �kfnqhsgl fl0
FG� trdr FqZl/Rbglhcs oqnbdrr sn zmc nts sgd �V ne
sgd m kdZchmf oqhmbhoZk bnlonmdmsr: vgdqd GN =−[ qdoqdrdmsr
sgd knvdq sqhZmftkZq lZsqhw0 Nmbd �V hr cdsdqlhmdc: V hr
tocZsdc ax Zcchmf β�V : vgdqd β hr sgd kdZqmhmf qZsd sgZs
cdbqdZrdr Zr sgd donbg mtladq d hmbqdZrdr: h0d0:

β : iˆmTβlhm. βhmhs,%+!+0d({.

Hm sgd tocZsd qtkd: βhmhs Zmc βlhm Zqd gxodqoZqZldsdqr qdoqd/
rdmshmf sgd hmhshZk Zmc lhmhltl kdZqmhmf qZsd: qdrodbshudkx0

�jfnphsgl fi FdmdqZkhydc GdaahZm �kfnqhsgl:
FG�%Tx¯g({g≤=φ[.V.θ.ρ(

OTpTldsdpr.
�. Z lnldmstl oZqZldsdq
β. Z kdZqmhmf qZsd enq tocZshmf V
γ. Z rlZkk onrhshud enq mtldqhbZk rsZahkhsx
fl. l & 0

φ

∥φ
g20 x

¯g(

1. r1 & 0
φ %x

¯g( �l(1

2. θ & �θ) %0� �(l φ tocZsd qtmmhmf ldZm
3. ρ1 & �ρ1 ) %0� �(r1 φ tocZsd qtmmhmf uZqhZmbd
4. ]x¯g( & %x¯g( � θ(,

|
ρ1 ) γ: ∈h ← =>[ φ mnqlZkhyd x

5. �V : 0
φ

∥φ
g20

�
]x¯g(]x¯g(∀V�VGN =V∀]x¯g(]x¯g(∀V [

(

6. V & V ) β�V φ tocZsd V
7. pdstpm V : θ: ρ0

�jfnphsgl 1 BNLO�BS KD�QMHMF
fl. enp j×fl0 0 0 cn
1. RZlokd T%v¯g(. x×¯g({g≤=φ[ eqnl ∀
2. V.θ.ρ & FG�%Tx×¯g({g≤=φ[.V.θ.ρ(
3. y¯g( : Mθ%v¯g((: ∈h ← =>[
4. x¯g( :

|
ρ1)γVy¯g()θ: ∈h ← =>[

5. TocZsd σ vhsg G : 0
φ

∥φ
g20

))x¯g( � x×¯g(
))
0

6. dmc enp

Nmd bZm rhlokx trd cdsdqlhmhrshb OB� sn cdzmd V hmrsdZc
ne trhmf FG�0 Gnvdudq sghr qdpthqdr rhfmhzbZms bnlotshmf
shld adenqd rsZqshmf sgd sqZhmhmf: drodbhZkkx vgdm cdZkhmf vhsg
Z kZqfd mtladq ne cZsZ hmrsZmbdr ne ghfg chldmrhnmZkhsx0 Hm
bnmsqZrs: FG� Zlnqshydr sgd bnlotsZshnmZk deenqs nudq sgd
sqZhmhmf oqnbdctqd kdZchmf sn Z adssdq gZmckhmf ne sgd kZqfdrs
sdrs bZrdr0

B0 SqXhmhmf sgd BnloXbs KdXqmhmf Lncdk

Sgd sqZhmhmf oqnbdrr ne BNLO�BS KD�QMHMF hr rtl/
lZqhydc hm �kfnqhsgl 1 vghbg inhmskx kdXqmr sgd oqhmbhoXk
bnlonmdmsr V Xmc sgd lXoohmf M0 DZbg hsdqZshnm rZlokdr Z
lhmh/aZsbg ne rhyd > Zmc Zookhdr sgd FG� �kfnqhsgl fl –khmd
2 hm �kfnqhsgl 1(0 Sgd lZoohmf M sgdm oqnctbdr y¯g( enq dZbg
hmots v¯g( Zmc sgd ntsots x¯g( hr nasZhmdc sgqntfg sgd lZoohmf
Vy¯g( Zmc Z cdmnqlZkhyZshnm rsdo –khmd 4 hm �kfnqhsgl 1(0
EhmZkkx: sgd oZqZldsdqr σ ZrrnbhZsdc vhsg M Zqd tocZsdc trhmf
aZbjoqnoZfZshnm eqnl sgd knrr etmbshnm G: vghbg bZostqdr
sgd ldZm Zarnktsd dqqnq adsvddm sgd oqdchbshnm x¯g( Zmc sgd
noshlZk rnktshnm x×¯g( –fqntmc sqtsg(0

C0 Pdrsnqhmf EdXrhahkhsx

Sgd oqdchbshnmr eqnl BNLO�BS KD�QMHMF lZx uhnkZsd sgd
ogxrhbZk Zmc dmfhmddqhmf bnmrsqZhmsr ne sgd �B/NOE0 Rnld
ZookhbZshnmr Zqd qdpthqdc sn Zccqdrr sgdrd hmedZrhahkhshdr Zmc
sghr rstcx bnmrhcdqr svn onrs/oqnbdrrhmf ldsgncr enq sghr
otqonrd. –fl( rnkuhmf sgd onvdq finv oqnakdl, Zmc –1( vZql/
rsZqshmf sgd dwZbs �B/NOE rnkudq0
fi( Onvdq Eknv. Sgd onvdq finv oqnakdl: rddcdc vhsg Z

oqdchbshnm eqnl sgd BNLO�BS KD�QMHMF lncdk: qdrsnqdr sgd
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edZrhahkhsx ne sgd ogxrhbZk bnmrsqZhmsr0 EnqlZkkx: sgd onvdq finv
oqnakdl bZm ad enqltkZsdc Zr.

zmc mf. pf. s. ε.

rtaidbs sn Dp0 –4Z(: –4a(.
Dp0 –5(!

–fl9(

Hm sgd onvdq finv oqnakdl: khjd hm )fl9[: sgd Zbshud onvdq
hmidbshnmr Zmc unksZfd lZfmhstcdr Zs sgd OU atrdr Zqd zwdc sn
sgd oqdchbshnmr0 Sgd onvdq finv oqnakdl bZm sgdm ad rnkudc
ax sgd Mdvsnm ldsgnc sn rZshrex sgd ogxrhbZk bnmrsqZhmsr: h0d0:
Ngl&r kXv –Dp0 –4Z( Zmc –4a(( Zmc Jhqbggnee&r Btqqdms KXv
–Dp0 –5((0 Ehmchmf Z rnktshnm sn sgd OE oqnakdl sxohbZkkx sZjdr
rhfmhzbZmskx kdrr shld sgZm rnkuhmf sgd �B/NOE0 Gnvdudq: sgd
rnktshnm lZx uhnkZsd rnld ne sgd dmfhmddqhmf bnmrsqZhmsr ne
sgd �B/NOE0
1( VXql,RsXqshmf sgd �B,NOE rnkudq. Hs hr onrrhakd sn

qdlnud Zkk hmedZrhahkhshdr ax vZql/rsZqshmf Zm �B/NOE rnkudq
vhsg sgd BNLO�BS KD�QMHMF oqdchbshnmr0 Sghr rstcx trdr
sgd oqhlZk/ctZk hmsdqhnq onhms Zkfnqhsgl HONOS Zr Z rnkudq:
vghbg hr Z rsZmcZqc snnk enq rnkuhmf �B/NOE oqnakdlr )21[:
)39[0 Lnqdnudq: vZql/rsZqsr enq sgd oqhlZk/ctZk hmsdqhnq onhms
Zkfnqhsgl rddl sn admdzs rhfmhzbZmskx eqnl ctZk hmhshZk onhmsr0
Gdmbd: sgd BNLO�BS KD�QMHMF lncdk vZr fdmdqZkhydc sn
oqdchbs ctZk noshlZk uZktdr enq Zkk bnmrsqZhmsr hm Zcchshnm sn
sgd oqhlZk noshlZk rnktshnmr0 HONOS hr sgdm vZql/rsZqsdc vhsg
ansg oqhlZk Zmc ctZk oqdchbshnmr sn nasZhm Zm noshlZk rnktshnm0

UH0 BNLOTS�SHNM�K DWODQHLDMSR
�0 Sgd Dwodqhldms Rdsshmf
Sgd odqenqlZmbd ne BNLO�BS KD�QMHMF hr cdlnmrsqZsdc

trhmf mhmd sdrs bZrdr eqnl OFKHA u1fl096 Zmc sgd qdZkhrshb udq/
rhnm ne sgd Eqdmbg onvdq rxrsdl –cdmnsdc Zr ApHiac019t7(
Zr cdrbqhadc hm SZakd H0 � snsZk ne 41:999 hmrsZmbdr vdqd fdmdq/
Zsdc0 49:999 hmrsZmbdr Zqd trdc enq sqZhmhmf Zmc sgd qdlZhmhmf
1:999 hmrsZmbdr Zqd sdrsdc enq qdonqshmf sgd odqenqlZmbd qd/
rtksr0 Enq sgd OFKha bZrdr: sgdrd hmrsZmbdr vdqd nasZhmdc ax
odqstqahmf sgd knZc cdlZmcr Zr Dp –8( hm Rdbshnm HU. Enq
ApHiac019t7: fl99:999 hmrsZmbdr enq sqZhmhmf Zqd fdmdqZsdc
ax odqstqahmf sgd hmrsZmbdr hm Rdosdladq0 RodbhzbZkkx: sgd
toodq antmcr ne Zbshud fdmdqZshnm ne sgd vhmc Zmc gxcqn
qdmdvZakd fdmdqZsnqr Zqd odqstqadc ax qdokZbhmf vhsg sgd rZl/
okdr eqnl L %mfg . +!1%m

f
g �mfg ((0 �krn: sgd toodq antmcr ne rnkZq

fdmdqZsnqr Zmc knZc cdlZmcr Zqd odqstqadc ax ltkshokxhmf
eZbsnq rZlokdc eqnl ltkshuZqhZsd FZtrrhZm L %�.∆( vgdqd ∆
hr aZrdc nm sgd bnqqdkZshnm bndezbhdms ne +!60 Sgnrd odqstqadc
toodq antmc ne Zbshud fdmdqZshnm hr dmrtqdc sn ad fqdZsdq
sgZm nq dptZk sn sgd knvdq antmc ne hs0 �krn: 1999 qdZkhrshb
sdrs hmrsZmbdr Zqd dwsqZbsdc eqnl sgd hmrsZmbdr hm Nbsnadq enq
qdonqshmf sgd odqenqlZmbd0 �r rtbg: enq sghr sdrs bZrd: sgd
chrsqhatshnm ne sdrs hmrsZmbdr hr mns mdbdrrZqhkx sgd rZld Zr
sgZs ne sgd sqZhmhmf hmrsZmbdr0 Mnsd sgZs ZbbtqZsd qdmdvZakd
enqdbZrshmf vntkc hloqnud sgd ptZkhsx ne sgd sqZhmhmf hmrsZmbdr:
ats sghr dwodqhldms rdsshmf enq ApHiac019t7 rgntkc oqnuhcd
qdZkhrshb Zmc chezbtks bhqbtlrsZmbdr vgdqd sgd lncdk lZx ad
cdoknxdc enq qdZk nodqZshnmr0 Sgd hmrsZmbdr vdqd rnkudc trhmf
Oxnln )3fl[ Zmc HONOS u20fl1 )23[ vhsg sgd GRK lZ16 khmdZq
rnkudq0

Sgd odqenqlZmbd ne BNLO�BS KD�QMHMF hr bnloZqdc
vhsg sgd okZhm ZooqnZbg sgZs chqdbskx ntsotsr sgd noshlZk
rnktshnm0 �r hm )fl9[: entq etkkx/bnmmdbsdc kZxdqr enkknvdc ax
QdKT ZbshuZshnmr Zqd trdc enq sgd lZoohmf etmbshnmr enq ansg
BNLO�BS KD�QMHMF Zmc okZhm kdZqmhmf ZooqnZbgdr0 Enq sgd
okZhm ZooqnZbg: svn chrshmbs lncdkr Zqd dwodqhldmsdc, sgd zqrs
lncdk: vghbg hr mZldc OK�HM/K�QFD: gZr c ghccdm mncdr enq
dZbg etkkx/bnmmdbsdc kZxdq –vgdqd c hr sgd ntsots chldmrhnm(0
Sgd rdbnmc aZrdkhmd: vghbg hr mZldc OK�HM/RL�KK: gZr sgd
m ghccdm mncdr enq dZbg kZxdq –vgdqd m hr sgd mtladq ne
oqhmbhoZk bnlonmdmsr bnmrhcdqdc hm BNLO�BS KD�QMHMF(0
Sgd BNLO�BS KD�QMHMF lncdk gZr sgd rZld mtladq ne
vdhfgs oZqZldsdqr Zr OK�HM/RL�KK: ats sgd kZrs kZxdq ne
sgd BNLO�BS KD�QMHMF lncdk hr kdZqmdc sgqntfg FG�0
Hmcddc: OK�HM/RL�KK gZr Zm dmbncdq/cdbncdq rsqtbstqd Zr
sgd mtladq ne sgd ghccdm mncdr hr rlZkkdq sgZm sgZs ne sgd
ntsots0 Sgd qZshn ne m sn c: vghbg hr Zkrn bZkkdc oqhmbhoZk
bnlonmdms qZshn: hr rds sn 4¯ enq rhw rlZkkdq sdrs bZrdr –to sn
54t40psc( Zmc sn 0¯ enq entq ahffdq bZrdr0 Lhmh/aZsbg ne
53 hmrsZmbdr hr trdc: Zmc sgd lZwhltl donbg hr rds sn 0. +++0
Sgd lncdkr Zqd sqZhmdc trhmf sgd �cZl noshlhydq )31[ vhsg Z
kdZqmhmf qZsd ne 0d/3: vghbg hr cdbqdZrdc Zs 8++ donbgr ax +!00
Sgd nudqZkk hlokdldmsZshnm trdc OxSnqbg Zmc sgd lncdkr vdqd
sqZhmdc nm Z lZbghmd vhsg Z MUHCH� SdrkZ Ufl99 FOT Zmc
Hmsdk Wdnm 106FGy0 Enq FG� –�kfnqhsgl fl(: sgd lnldmstl
oZqZldsdq � hr rds sn +!8888 eqnl sgd rdbnmc hsdqZshnm0 Sgd
hmhshZk Zmc lhmhltl kdZqmhmf qZsd –βhmhs Zmc βlhm( Zqd rds sn
0d/3: Zmc 0d/6: qdrodbshudkx0 Sgd oZqZldsdq γ sn oqdudms hkk/
bnmchshnmhmf hr rds sn 0d/60

A0 KdXqmhmf OdqenqlXmbd

SZakd HHH qdonqsr sgd ZbbtqZbx ne sgd lncdkr enq oqdchbshmf
noshlZk rnktshnmr0 Ehud chrshmbs lncdkr vhsg qZmcnlkx hmhshZk/
hydc sqZhmZakd oZqZldsdqr odq ldsgnc vdqd sqZhmdc. sgd qdrtksr
qdonqs sgd ZudqZfd qdrtksr Zmc sgd rsZmcZqc cduhZshnmr –hm oZqdm/
sgdrhr(0 Sgd sZakd rgnvr sgd ZudqZfdc uZktd ne noshlZkhsx fZor
Zmc lZwhltl bnmrsqZhms uhnkZshnmr nm sgd 1:999 sdrs hmrsZmbdr0
Sgd noshlZkhsx fZo hr bZkbtkZsdc Zr 0++· } d¯v(�d¯v

�(
d¯v�( } vgdqd

e%x( hr sgd naidbshud etmbshnm –fl(0 Hs Zkrn qdonqsr sgd lZwhltl
bnmrsqZhms uhnkZshnmr –hm odq tmhs(: vghbg hr bnlotsdc Zr

iˆmTiˆm
g
TiˆmTfg%x(. +!{.iˆm

g
T}gg%x(}{{. –flfl(

vgdqd fg%x( Zmc gg%x( Zqd: qdrodbshudkx: sgd hmdptZkhsx Zmc
dptZkhsx bnmrsqZhmsr dmtldqZsdc hm Lncdk fl0 Sgd zqrs svn rdsr
ne bnktlmr qdoqdrdms sgd odqenqlZmbd ne sgd okZhm ZooqnZbgdr0
Mnsd sgZs: adbZtrd ne sgd ghfg chldmrhnmZkhsx ne sgd ntsots Zmc
sgd khlhsdc FOT ldlnqx: OK�HM/K�QFD hr nmkx ZookhbZakd
sn sgd entq rlZkkdq sdrs bZrdr –to sn 29110ena(. sghr hr sgd
khlhsZshnm sgZs lnshuZsdc sghr rstcx0 Vgdm bnloZqhmf sgd svn
okZhm lncdkr: OK�HM/K�QFD odqenqlr adssdq sgZm OK�HM/
RL�KK Zr OK�HM/RL�KK sqZcdr nee sgd ZbbtqZbx enq rbZkZahk/
hsx0 BNLO�BS KD�QMHMF Zklnrs ZkvZxr odqenqlr adssdq sgZm
sgd svn okZhm ZooqnZbgdr0 Hm oZqshbtkZq: hs oqnctbdr oqdchbshnmr
vhsg rhfmhzbZmskx edvdq uhnkZshnmr –rnldshldr ax Zm nqcdq ne
lZfmhstcd(: vghkd Zkrn cdkhudqhmf rlZkkdq noshlZkhsx fZor nm
sgd kZqfdq sdrs bZrdr0
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OK�HM/RL�KK OK�HM/K�QFD BNLO�BS KD�QMHMF –oqnonrdc(

Sdrs bZrd Nos0 FZo–’( Uhnk0 Nos0 FZo–’( Uhnk0 Nos0 FZo–’( Uhnk0

2990gccc 908775–909176( 206171–909647( 90fi793–909976( 908145–909flfl6( 90fl748–909968( 904498–909914(
6820ena 909468–909956( 20fl68fl–909874( 909fi71–9099fl2( 904714–909935( 909294–909935( 901657–909922(
t2430oceHrc 90fl383–909fl31( 505747–90fl137( 9096fifi–909983( 209259–90fl11fl( 909831–909978( 904933–90997fl(
29110ena 909634–909fl94( 201283–909735( 909477–909983( fl04726–90fl321( 909374–909965( 902895–909fl74(
38t60ena 909741–909flfl7( 105489–90fl995( / / 909416–909976( 904345–909165(
54t40psc 906121–909253( 407537–901fl74( / / 902954–909fl66( 9064fi8–909189(
813t0oceHrc 90fl41fl–909fl27( 506268–90fl879( / / 90fi233–909986( fi0fi68fi–909614(
t25480oceHrc 9098fl9–909946( 307fl3fl–909574( / / 909634–909935( fi018fi4–909386(
299990ena 901185–909113( 306fl61–909567( / / 90fi98fi–909flfl1( 909669–909fl77(
ApHiac019t7 fl03761–90fl241( 36039fl1–203413( / / fi01758–909734( 10fi93fi–9011fl7(

S�AKD HHH. OdqenqlZmbd Qdrtksr ne BNLO�BS KD�QMHMF –Oqnonrdc( Zmc BnmudmshnmZk OkZhm KdZqmhmf �ooqnZbgdr –AZrdkhmdr(0
Rsc0 cdu0 hm oZqdmsgdrhr hr duZktZsdc Zbqnrr zud hmcdodmcdms qtmr0 Thnk0. sgd ldZm uZktd ne sgd lZwhltl bnmrsqZhms uhnkZshnmr
–hm odq tmhs( nm sgd sdrs hmrsZmbdr0 Sgd adrs noshlZkhsx fZo –Nos0 FXo( Zmc lZwhltl uhnkZshnm uZktdr Zqd hm ankc0

SZakd HU rgnvr sgd mtladq ne sqZhmZakd oZqZldsdqr ne sgd
BNLO�BS KD�QMHMF lncdk Zmc sgd okZhm ZooqnZbgdr0 Sgd
Zqbghsdbstqdr ne BNLO�BS KD�QMHMF Zmc OK�HM/RL�KK
Zqd dwZbskx sgd rZld: dwbdos enq sgd kZrs kZxdq. gdmbd sgd
mtladq ne sqZhmZakd oZqZldsdqr ne BNLO�BS KD�QMHMF hr
rlZkkdq sgZm sgnrd enq OK�HM/RL�KK ax sgd chldmrhnm ne
V 0 SZakd HU bkdZqkx rgnvr sgZs BNLO�BS KD�QMHMF gZr
sgd rlZkkdrs mtladq ne sqZhmZakd oZqZldsdqr0 NudqZkk: SZakd HHH
Zmc SZakd HU hmchbZsd sgZs BNLO�BS KD�QMHMF oqnuhcdr Zm
ZbbtqZsd Zmc rbZkZakd ZooqnZbg sn oqdchbs �B/NOE rnktshnmr0

B0 Onrs,oqnbdrrhmf. Onvdq Eknv

Nmd lncdk Zlnmf zud sqZhmdc lncdkr vZr qZmcnlkx bgnrdm
enq sdrshmf onrs/oqnbdrrhmf ZooqnZbgdr Zmc sgd qdrtksr vdqd
duZktZsdc nm sgd rZld 1:999 sdrs hmrsZmbdr0 SZakd U qdonqsr
sgd bnmrsqZhms uhnkZshnmr Zesdq Zookxhmf sgd onvdq finv lncdk
rddcdc vhsg sgd oqdchbshnmr eqnl sgd BNLO�BS KD�QMHMF
Zmc OK�HM/RL�KK lncdkr0 Sgd sZakd Zkrn qdonqsr sgd shld sn
rnkud sgd onvdq finv oqnakdl0 Sgd qdrtksr rgnv sgZs BNLO�BS
KD�QMHMF oqnctbdr onvdq finv rnktshnmr vhsg sgd rlZkkdrs
bnmrsqZhms uhnkZshnmr: rnldshldr ax Zm nqcdq ne lZfmhstcd0 Sgd
qdrtksr ne BNLO�BS KD�QMHMF Zqd oZqshbtkZqkx hloqdrrhud
adbZtrd sgd lZinqhsx ne sgd bnmrsqZhmsr Zqd rZshrzdc Zesdq
Zookxhmf sgd onvdq finv0 Mnsd Zkrn sgZs sgd onvdq finv hr
eZrs dmntfg sn ad trdc ctqhmf qdZk/shld nodqZshnmr: nodmhmf

Sdrs bZrd OK�HM/RL�KK OK�HM/K�QFD BNLO�BS

299 90934 10368 909fl8
682 90163 fl30376 90fl11
t243 907fl7 35093fl 9021fl
2911 2052fl 1990461 fl0388
38t6 80684 / 30963
54t4 fl60191 / 60242
813t 50685 / 10157
t2548 fl50843 / 30331
29999 5905fl9 / fl50956
ApHiac 4fl05fl1 / 2904fl9

S�AKD HU. Sgd Mtladq ne SqZhmZakd OZqZldsdqr –hm Lhkkhnmr(
hm sgd Lncdkr SqZhmdc ax BNLO�BS KD�QMHMF Zmc OkZhm
�ooqnZbgdr0

hmsdqdrshmf Zudmtdr enq sgd trd ne kdZqmhmf Zmc noshlhyZshnm hm
oqZbshbd0

C0 Onrs,oqnbdrrhmf. VXql,rsXqs
SZakd UH Zmc Ehftqd 3 qdonqs sgd qdrtksr enq vZql/rsZqsr0

Sgd oqnonrdc vZql/rsZqshmf ZooqnZbg: VR.BNLO�BS–O@C(:
hr bnloZqdc vhsg sgd enkknvhmf vZql/rsZqshmf rsqZsdfhdr.

∗ EkZs RsZqs. mf : pf : s Zqd rsZqsdc vhsg sgdhq lhmhltl uZktdr:
Zmc hmhshZk ε hr rds sn ydqn0 Sghr hr Z cdeZtks rdsshmf vhsgnts
vZql/rsZqs0

∗ VR.CB/NOE–O(. LnshuZsdc eqnl )19[: sgd oqhlZk rnktshnm
ne sgd CB/NOE hr trdc Zr Z vZql/rsZqshmf onhms enq
rnkuhmf �B/NOE0

∗ VR.�B/NOE–O(. Sgd oqhlZk rnktshnm ne sgd �B/NOE hr
trdc Zr Z vZql/rsZqshmf onhms enq rnkuhmf �B/NOE ZfZhm0

∗ VR.OK�HM/RL�KK–K�QFD(–O(. Sgd oqhlZk oqdchbshnmr
eqnl sgd okZhm ZooqnZbgdr Zqd trdc Zr vZql/rsZqshmf
onhmsr0

∗ VR.OK�HM/RL�KK–K�QFD(–O@C(. Sgd oqhlZk Zmc ctZk
oqdchbshnmr eqnl sgd okZhm ZooqnZbgdr Zqd trdc Zr vZql/
rsZqshmf onhmsr0

∗ VR.BNLO�BS–O(. Sgd oqhlZk oqdchbshnmr eqnl BNL/
O�BS KD�QMHMF Zqd trdc Zr vZql/rsZqshmf onhmsr0

∗ VR.BNLO�BS–O@C(. Sgd oqnonrdc vZql/rsZqshmf Zo/
oqnZbg0 Sgd oqhlZk Zmc ctZk oqdchbshnmr eqnl BNLO�BS
KD�QMHMF Zqd trdc Zr vZql/rsZqshmf onhmsr0

Nauhntrkx: VR.CB/NOE–O( Zmc VR.�B/NOE–O( mddc sn rnkud
sgd zqrs oqnakdl sn nasZhm sgd vZql/rsZqshmf onhmsr0 Enq sgnrd:
sgd shld sZjdm sn rnkud sgd zqrs oqnakdl hr dwbktcdc hm sgd
qdonqsdc dkZordc shld odqenqlZmbd0 Mnsd sgZs VR.�B/NOE–O(
fhudr Z uhqstZk toodq antmc ne sgd roddc/to enq oqhlZk/nmkx
vZql/rsZqs enq sgd oqhlZk/ctZk hmsdqhnq onhms Zkfnqhsgl0 �krn
mnsd sgZs dwbdos enq CB/NOE: sgd dwodqhldms cndr mns hm/
bktcd nsgdq bnmudw qdkZwZshnmr ne �B/NOE –d0f0: sgd ptZcqZshb
bnmudw qdkZwZshnm )32[ Zmc sgd rdlhcdzmhsd oqnfqZllhmf
qdkZwZshnmr )33[(: rhmbd rnkuhmf sgnrd qdkZwdc oqnakdlr sZjdr
rhfmhzbZms shld0
Sn oqdchbs ctZk rnktshnmr: Zm ZcchshnmZk lZoohmf etmbshnm

bnmrhrshmf ne entq etkkx/bnmmdbsdc kZxdqr hr sqZhmdc enq BNL/
O�BS KD�QMHMF Zmc sgd okZhm ZooqnZbgdr0 Sgd rhydr ne sgdrd
mdsvnqjr Zqd sgd rZld Zr sgnrd enq sgd oqhlZk rnktshnmr0 Vgdm
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OK�HM/RL�KK BNLO�BS KD�QMHMF

Dp0–2Z/3( Dp0 –6( Shld Dp0–2Z/3( Dp0 –6( Shld
Sdrs bZrd Uhnk0–o0t0( RZs–’( Uhnk0–LU�( RZs–’( rdb0 Uhnk0–o0t0( RZs–’( Uhnk0–LU�( RZs–’( rdb0

38t60ena 90flfl37 88066 fl20471fl 88036 fl096 909628 88077 102fi23 88049 fl0fl4
54t40psc 901119 88079 509422 88081 fl043 90973fi 88081 fi0415fi 88084 fl047
813t0oceHrc 90fl227 88036 fl902782 88087 2052 909782 88071 103758 88086 2047
t25480oceHrc 901fl81 88074 fl304168 88088 60flfl 909741 88086 20fi192 fl99099 609fl
299990ena 909138 88086 304168 fl99099 fl9016 909fi81 fl99099 fi0fi847 fl99099 fl90flfl
ApHiac019t7 903962 88087 flfl04922 88091 fl075 902677 88087 201942 88097 fl082

S�AKD U. �udqZfdc LZwhltl UhnkZshnmr Zmc QZshn ne RZshrzdc bnmrsqZhmsr –’( Zesdq �ookxhmf sgd Onvdq Eknv sn �B/NOE
Oqnakdlr vhsg /3:999 Atrdr0

OqhlZk CtZk 38t6 54t4 813t t2548 29999 ApHiac

EkZs RsZqs 7089r 58089r 33056r 31068r fl52037r 15067r

VR.�B/NOE–O(

� !

5053r–fl023+( fl90fl9r–6095+( 19016r–1011+( 17034r–fl042+( flfl5022r–fl032+( 8055r–1051+(
VR.CB/NOE–O( fl9057r–9072+( 64044r–9089+( 42048r–9072+( 4fl024r–9072+( fl850fl6r–9072+( 290flflr–9074+(
VR.OK�HM/RL�KK–O( 5058r–fl022+( fl9095r–6098+( 19013r–1011+( 17013r–fl043+( flfl5012r–fl032+( fl9093r–1043+(
VR.BNLO�BS–O( 5052r–fl023+( fl9094r–60fl9+( 19027r–101fl+( 1703flr–fl042+( flfl5054r–fl032+( 8072r–105fl+(

VR.OK�HM/RL�KK–O@C(
� �

20fl5r–1078+( 40fl1r–fl3068+( fl602flr–20fl6+( fl302flr–2094+( fl5043r–fl9087+( 6087r–2054+(
VR.BNLO�BS–O@C( 1038r–2051)( 3075r–fi4015)( fl4048r–2047)( fl9021r–3012)( fl4055r–fifi032)( 4089r–3073)(

S�AKD UH. �udqZfdc DkZordc Shldr –r( sn Rnkud sgd �B/NOE Oqnakdlr vhsg /3:999 Atrdr Zmc �udqZfdc Roddc/to EZbsnq
sn EkZs RsZqs0 Sgd Adrs UZktdr Zqd hm Ankc0

Ehf0 3. Sgd Mtladq ne �B/NOE HmrsZmbdr Rnkudc Vhsghm UZqhntr DkZordc Shld Khlhsr ax VZql/RsZqs –VR( Zmc EkZs RsZqs0

trhmf ansg sgd oqhlZk Zmc ctZk vZql/rsZqshmf: sgd hmhshZk aZqqhdq
oZqZldsdq ne HONOS hr rds sn 0d/5 adbZtrd sgd hmhshZk vZql/
rsZqshmf onhms hr bknrdq sn sgd noshlZk sgZm sgd fiZs rsZqs0 Sgd
bnmudqfdmbd snkdqZmbd hr rds sn 0d/3 enq Zkk bZrdr0

SZakd UH qdonqsr sgd dkZordc shldr Zmc sgd bnqqdronmchmf
roddc/to qZshn enq sgd vZql/rsZqs ZooqnZbgdr0 Sgd zqrs jdx
nardquZshnm hr sgZs hs hr bqhshbZk sn trd ansg oqhlZk Zmc
ctZk vZql/rsZqsr. nmkx trhmf sgd oqhlZk oqdchbshnmr hr mns
deedbshud hm qdctbhmf sgd bnlotsZshnm shldr ne HONOS0 Sghr hr
mns snn rtqoqhrhmf fhudm sgd hlokdldmsZshnm ne hmsdqhnq/onhms
ldsgncr0 OqhlZk/ctZk vZql/rsZqsr gnvdudq oqnctbd rhfmhzbZms

admdzsr0 VR.BNLO�BS–O@C( oqnctbdr sgd adrs qdrtksr enq
Zkk sdrs bZrdr0 Hm oZqshbtkZq: hs xhdkcr Z roddc/to ne 04!15+
enq 54t40psc0 �krn: dudm enq sgd qdZkhrshb Eqdmbg rxrsdl
–ApHiac019t7(: VR.BNLO�BS–O@C( fhudr Z roddc/to ne
3!63+0 Sghr hr rhfmhzbZms fhudm sgd qdZkhrl ne sghr sdrs bZrd
Zmc ghfgkhfgsr sgd onsdmshZk ne sgd bnlahmZshnm ne BNL/
O�BS KD�QMHMF Zmc noshlhyZshnm sn cdoknx �B/NOE hm qdZk
nodqZshnmr0 Nardqud Zkrn sgZs VR.BNLO�BS–O@C( rsqnmfkx
cnlhmZsdr sgd nsgdq ZooqnZbgdr: hmbktchmf hsr –VR.OK�HM/
RL�KK–O@C( bntmsdqoZqs0 Sghr vZr ZmshbhoZsdc ax hsr oqd/
chbshnm dqqnqr qdonqsdc dZqkhdq0 Ehftqd 3 cdohbsr sgdrd qdrtksr
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uhrtZkkx. hs oknsr sgd mtladq ne �B/NOE hmrsZmbdr rnkudc
nudq shld ax sgd uZqhntr vZql/rsZqshmf ldsgncr0 Sgd okns
bkdZqkx cdlnmrsqZsdr sgd admdzsr ne BNLO�BS KD�QMHMF enq
oqdchbshmf ansg oqhlZk Zmc ctZk rnktshnmr0

UHH0 BNMBKTRHNMR
Sghr oZodq gZr oqnonrdc BNLO�BS KD�QMHMF: Z mnudk

ZooqnZbg sn oqdchbs noshlZk rnktshnmr sn hmctrsqx rhyd NOE
oqnakdlr0 BNLO�BS KD�QMHMF vZr lnshuZsdc ax sgd kZbj
ne rbZkZahkhsx ne dwhrshmf LK ldsgncr enq sghr sZrj0 Sghr
chezbtksx rsdlr eqnl sgd chldmrhnm ne sgd ntsots roZbd: vghbg
hr kZqfd/rbZkd hm hmctrsqx rhyd �B/NOE oqnakdlr0 Sn Zccqdrr
sghr hrrtd: BNLO�BS KD�QMHMF Zookhdr sgd OB� nm sgd
ntsots roZbd Zmc kdZqmr hm sgd rtaroZbd ne Z edv kdZchmf
oqhmbhoZk bnlonmdmsr0 Hs sgdm bnlahmdr sghr kdZqmhmf rsdo
vhsg sgd FG� sn kdZqm sgd oqhmbhoZk bnlonmdmsr: vghbg hr
sgdm trdc sn sqZmrenql sgd oqdchbshnmr aZbj hmsn sgd ntsots
roZbd0 DwodqhldmsZk qdrtksr nm hmctrsqx rhyd NOE oqnakdlr
rgnv sgZs BNLO�BS KD�QMHMF hr lnqd ZbbtqZsd sgZm dwhrshmf
ZooqnZbgdr ansg hm sdqlr ne noshlZkhsx fZor Zmc bnmrsqZhms
uhnkZshnmr: rnldshldr ax Zm nqcdq ne lZfmhstcd0
Sgd oZodq Zkrn rgnvr sgZs sgd oqdchbshnmr bZm ad trdc sn

ZbbdkdqZsd sgd �B/NOE0 Hm oZqshbtkZq: sgd qdrtksr rgnv sgZs
sgd onvdq finv oqnakdlr rddcdc ax sgd BNLO�BS KD�QMHMF
oqdchbshnmr gZud rhfmhzbZmskx edvdq uhnkZshnmr ne sgd dmfhmddq/
hmf bnmrsqZhmsr –vghkd rZshrexhmf sgd ogxrhbZk bnmrsqZhmsr( enq
rxrsdlr vhsg to sn 29:999 atrdr0 Lnqdnudq: Zmc dudm lnqd
hmsdqdrshmfkx: BNLO�BS KD�QMHMF bZm ad trdc sn vZql/rsZqs
Zm NOE rnkudq vhsg noshlZk oqdchbshnmr enq ansg sgd oqhlZk Zmc
ctZk uZqhZakdr0 Sgd qdrtksr rgnv sgZs BNLO�BS KD�QMHMF
bZm oqnctbd rhfmhzbZms roddc/tor0
Snfdsgdq sgdrd qdrtksr hmchbXsd sgXs BNLO�BS KD�QMHMF

hr sgd zqrs ldsgnc sn oqnctbd ghfg,ptXkhsx oqdchbshnmr enq
sgd hmctrsqx rhyd NOEr sgXs sqXmrkXsd sn rhfmhzbXms oqXbshbXk
admdzsr0 Sgdqd Zqd Zkrn lZmx noonqstmhshdr enq etstqd qdrdZqbg0
BNLO�BS KD�QMHMF hr fdmdqZk/otqonrd Zmc bZm ad Zookhdc
sn nsgdq oqnakdlr vhsg kZqfd ntsots roZbd: vghbg hr sxohbZkkx
sgd bZrd hm noshlhyZshnm0 MnmkhmdZq bnloqdrrhnm sgqntfg Zt/
sndmbncdq rsqtbstqd bZm ad Zkrn bnmrhcdqdc enq fdmdqZk/otqonrd
noshlhyZshnm kdZqmhmf0 Nm NOE oqnakdlr: sgd odqenqlZmbd ne
BNLO�BS KD�QMHMF bZm ad hloqnudc ax Zcnoshmf bnmbdosr
eqnl KZfqZmfhZm CtZkhsx: ogxrhbr/hmenqldc mdsvnqjr: Zmc
cheedqdms sxodr ne aZbjanmd Zqbghsdbstqdr0 Sgd ctZk rnktshnm
kdZqmhmf hr oZqshbtkZqkx bgZkkdmfhmf hm sgd dwodqhldmsr fhudm
hsr ghfg chldmrhnmZkhsx: Zmc hs vntkc ad hmsdqdrshmf sn rstcx
gnv hs bntkc ad hloqnudc Zmc rhlokhzdc0 �krn: BNLO�BS
KD�QMHMF bZm ad dwsdmcdc sn kdZqmhmf rnktshnmr sn lnqd
bgZkkdmfhmf oqnakdlr rtbg Zr NoshlZk SqZmrlhrrhnm Rvhsbghmf
Zmc Rdbtqhsx/BnmrsqZhmdc NOE hm onvdq rxrsdl ZookhbZshnmr0

�BJMNVKDCFLDMSR
Sgd Ztsgnqr sgZmj LhmZr BgZsynr enq sgd chrbtrrhnmr qd/

fZqchmf sgd hlokdldmsZshnm ne sgd onvdq finv oqnakdl0 Vd
Zkrn vntkc khjd sn dwoqdrr ntq fqZshstcd sn sgd Zmnmxlntr
qduhdvdqr vgnrd hmrhfgsetk bnlldmsr gZud fqdZskx hloqnudc
sgd ptZkhsx ne sghr oZodq0 Sghr qdrdZqbg hr oZqskx rtoonqsdc ax
MRE �vZqcr 1996984 Zmc 1flfl14220
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