
I S � M hnTm� M a gnnh� ne � ITmTfc lc mo

I9S�PknWl�Pagnnk�Tnpihle�MWocp�2511 -8

!""#$"%&$ '()*+,-().
/0$ 1-2$#"$)3$ (* 456 7%&-)",

!"#$%&' ()$*+ ,-"%&' !. /#)"0)"+ &'1 2#0)$3# 2%*#0#'

45%6 7#$8 %6 "%9)'6)1 -'1)$ & :$)&3%;) :#<<#'6 =33$%0-3%#'>

?#':#<<)$9%&" @%9)'6) ABCD;E.FG

533HIDD9$)&3%;)9#<<#'6.#$*D"%9)'6)6D0J>'9DE.FD

=-*-63 KL+ MFKN

!"#$%&'()$ $'*+ ,-,)",."# ,%/ 0%%*1/2211&(3$'42,.1%&,$%56768966
!"#$%&'()$ $'*+ ,-,)",."# ,%/ 0%%*1/2211&(3$'42,.1%&,$%56786869

Electronic copy available at: https://ssrn.com/abstract=3438533



:ffqdfWsd Bnmetrhnm9
Sgd Chudqfdmbd ne DRF QWshmfr�

EknqhZm Adqf++ ItkhZm E- Jndkadk1ε++ Qnadqsn Qhfnanm+
+LHS RknZm

1Tmhudqrhsx ne Ytqhbg

LZx 06+ 1/1/

:arspVbs

Sghr oZodq hmudrshfZsdr sgd chudqfdmbd ne dmuhqnmldmsZk+ rnbhZk+ Zmc fnudqmZmbd
’DRF( qZshmfr- AZrdc nm cZsZ eqnl rhw oqnlhmdms qZshmf Zfdmbhdr–mZldkx+ JKC
’LRBH RsZsr(+ RtrsZhmZkxshbr+ Uhfdn Dhqhr ’Lnncx&r(+ QnadbnR@L ’R%O FknaZk(+ @r,
rds3 ’Qdffmhshu(+ Zmc LRBH–vd cdbnlonrd sgd chudqfdmbd hmsn sgqdd rntqbdr9 ch—dqdms
rbnod ne bZsdfnqhdr+ ch—dqdms ldZrtqdldms ne bZsdfnqhdr+ Zmc ch—dqdms vdhfgsr ne bZs,
dfnqhdr- Vd ffmc sgZs rbnod Zmc ldZrtqdldms chudqfdmbd Zqd sgd lZhm cqhudqr+ vghkd
vdhfgsr chudqfdmbd hr kdrr hlonqsZms- Hm Zcchshnm+ vd cdsdbs Z qZsdq d—dbs vgdqd Z
qZsdq&r nudqZkk uhdv ne Z ffql hmfitdmbdr sgd Zrrdrrldms ne rodbhffb bZsdfnqhdr-

�Vd sgZmj IZrnm IZx+ JZsgqxm JZlhmrjh+ Dqhb Nqsr+ Qnadqs Dbbkdr+ XZmmhbj Kd Odm+ @mcqdv Jhmf+
SgnlZr Kxnm+ KhrZ Fnkcadqf+ Zmc Shln Atrbg enq cdsZhkdc bnlldmsr nm dZqkhdq udqrhnmr ne sghr oZodq- Vd
Zkrn sgZmj oZqshbhoZmsr Zs sgd INHL rdlhmZq+ sgd BNHM RdlhmZq Zs sgd Inhms QdrdZqbg Bdmsqd ne sgd Dtqn,
odZm Bnllhrrhnm+ sgd GZquZqc Jdmmdcx Rbgnnk L,QBAF rdlhmZq+ sgd VgZqsnm Atrhmdrr Dsghbr rdlhmZq+
Zmc sgd Aqnvm AZf Ktmbg EhmZmbd RdlhmZq Zs sgd Tmhudqrhsx ne Ytqhbg enq sgdhq bnlldmsr- @qlZZm Fnqh+
DkhyZadsg GZqjZux+ @mcqdv Kt+ EqZmbdrbZ LZbbghZudkkn+ Dqhm Ctccx+ Zmc MZcxZ Cdssvhkdq oqnuhcdc dwbdk,
kdms qdrdZqbg ZrrhrsZmbd- @kk qdlZhmhmf dqqnqr Zqd ntqr- Bnqqdronmcdmbd sn9 Qnadqsn Qhfnanm+ LHS RknZm
Rbgnnk ne LZmZfdldms+ LHS+ 4. LdlnqhZk Cqhud+ D51,41.+ BZlaqhcfd+ L@ .1031,0236+ T-R-@-+ ZffqdfZsd,
bnmetrhnm=lhs-dct+ sdk9 ’506( 147 7263-
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DmuhqnmldmsZk+ rnbhZk+ Zmc fnudqmZmbd ’DRF( qZshmf oqnuhcdqr0 gZud adbnld hmfitdmshZk
hmrshstshnmr- Hmudrsnqr vhsg nudq ffi7/ sqhkkhnm hm bnlahmdc Zrrdsr gZud rhfmdc Z bnllhsldms sn
hmsdfqZsd DRF hmenqlZshnm hmsn sgdhq hmudrsldms cdbhrhnmr ’OQH+ 1/07(- LZmx hmrshstshnmZk
hmudrsnqr dwodbs bnqonqZshnmr sn lZmZfd DRF hrrtdr ’Jqtdfdq ds Zk-+ 1/1/( Zmc lnmhsnq sgdhq
gnkchmfr& DRF odqenqlZmbd ’Cxbj ds Zk-+ 1/08(- RtrsZhmZakd hmudrshmf hr fqnvhmf eZrs Zmc
ltstZk etmcr sgZs hmudrs Zbbnqchmf sn DRF qZshmfr dwodqhdmbd rhyZakd hmfinvr ’GZqsylZqj
Zmc RtrrlZm+ 1/08(- Ctd sn sgdrd sqdmcr+ lnqd Zmc lnqd hmudrsnqr qdkx nm DRF qZshmfr sn
nasZhm Z sghqc,oZqsx Zrrdrrldms ne bnqonqZshnmr& DRF odqenqlZmbd- Sgdqd Zqd Zkrn Z fqnvhmf
mtladq ne ZbZcdlhb rstchdr sgZs qdkx nm DRF qZshmfr enq sgdhq dlohqhbZk ZmZkxrhr ’rdd+ enq
dwZlokd+ KhZmf Zmc Qdmmdannf ’1/06(+ RdquZdr ’1/02(+ Gnmf Zmc Jnrsnudsrjx ’1/01(+ Zmc
Khmr ds Zk- ’1/06((- ?r Z qdrtks+ DRF qZshmfr hmbqdZrhmfkx hmfitdmbd ffmZmbhZk cdbhrhnmr+ vhsg
onsdmshZkkx eZq,qdZbghmf d—dbsr nm Zrrds oqhbdr Zmc bnqonqZsd onkhbhdr-

Gnvdudq+ DRF qZshmfr eqnl ch—dqdms oqnuhcdqr chrZfqdd rtarsZmshZkkx ’BgZssdqih ds Zk-+
1/05(- Hm ntq cZsZ rds ne DRF qZshmfr eqnl rhw ch—dqdms qZsdqr–mZldkx+ JKC ’LRBH RsZsr(+
RtrsZhmZkxshbr+ Uhfdn Dhqhr ’Lnncx&r(+ QnadbnR?L ’R%O FknaZk(+ ?rrds3 ’Qdffmhshu(+ Zmc
LRBH–sgd bnqqdkZshnmr adsvddm sgd qZshmfr Zqd nm ZudqZfd /-43+ Zmc qZmfd eqnl /-27 sn /-60-
Sghr ldZmr sgZs sgd hmenqlZshnm sgZs cdbhrhnm,lZjdqr qdbdhud eqnl DRF qZshmf Zfdmbhdr hr
qdkZshudkx mnhrx- Sgqdd lZinq bnmrdptdmbdr enkknv9 Ehqrs+ DRF odqenqlZmbd hr kdrr khjdkx sn
ad qdfidbsdc hm bnqonqZsd rsnbj Zmc anmc oqhbdr+ Zr hmudrsnqr eZbd Z bgZkkdmfd vgdm sqxhmf sn
hcdmshex ntsodqenqldqr Zmc kZffZqcr- Hmudrsnq sZrsdr bZm hmfitdmbd Zrrds oqhbdr ’EZlZ Zmc
Eqdmbg+ 1//6: Gnmf Zmc JZbodqbyxj+ 1//8: OZrsnq ds Zk-+ 1/1/(+ ats nmkx vgdm Z kZqfd dmntfg
eqZbshnm ne sgd lZqjds gnkcr Zmc hlokdldmsr Z tmhenql mnmffmZmbhZk oqdedqdmbd- Sgdqdenqd+
dudm he Z kZqfd eqZbshnm ne hmudrsnqr gZud Z oqdedqdmbd enq DRF odqenqlZmbd+ sgd chudqfdmbd ne
sgd qZshmfr chrodqrdr sgd d—dbs ne sgdrd oqdedqdmbdr nm Zrrds oqhbdr- Rdbnmc+ sgd chudqfdmbd
gZlodqr sgd Zlahshnm ne bnloZmhdr sn hloqnud sgdhq DRF odqenqlZmbd+ adbZtrd sgdx qdbdhud
lhwdc rhfmZkr eqnl qZshmf Zfdmbhdr Zants vghbg Zbshnmr Zqd dwodbsdc Zmc vhkk ad uZktdc ax
sgd lZqjds- Sghqc+ sgd chudqfdmbd ne qZshmfr onrdr Z bgZkkdmfd enq dlohqhbZk qdrdZqbg+ Zr trhmf
nmd qZsdq udqrtr Zmnsgdq lZx Zksdq Z rstcx&r qdrtksr Zmc bnmbktrhnmr- SZjdm snfdsgdq+ sgd
Zlahfthsx Zqntmc DRF qZshmfr qdoqdrdmsr Z bgZkkdmfd enq cdbhrhnm,lZjdqr sqxhmf sn bnmsqhatsd
sn Zm dmuhqnmldmsZkkx rtrsZhmZakd Zmc rnbhZkkx itrs dbnmnlx-

0DRF qZshmfr Zqd Zkrn qdedqqdc sn Zr rtrsZhmZahkhsx qZshmfr nq bnqonqZsd rnbhZk qdronmrhahkhsx qZshmfr- Vd
trd sgd sdqlr DRF qZshmfr Zmc rtrsZhmZahkhsx qZshmfr hmsdqbgZmfdZakx-
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Sghr oZodq hmudrshfZsdr vgx rtrsZhmZahkhsx qZshmfr chudqfd- Hm sgd Zardmbd ne Z qdkhZakd
ldZrtqd ne �sqtd DRF odqenqlZmbd“+ sgd mdws adrs sghmf hr sn tmcdqrsZmc vgZs cqhudr sgd
ch—dqdmbdr adsvddm dwhrshmf DRF qZshmfr- Sn cn rn+ vd rodbhex sgd qZshmfr Zr bnmrhrshmf ne
sgqdd aZrhb dkdldmsr9 ’0( Z rbnod+ vghbg cdmnsdr Zkk sgd Zssqhatsdr sgZs snfdsgdq bnmrshstsd
sgd nudqZkk bnmbdos ne DRF odqenqlZmbd: ’1( hmchbZsnqr sgZs xhdkc mtldqhbZk ldZrtqdr ne sgd
Zssqhatsdr: Zmc ’2( Zm ZffqdfZshnm qtkd sgZs bnlahmdr sgd hmchbZsnqr hmsn Z rhmfkd qZshmf-

Nm sghr aZrhr+ vd hcdmshex sgqdd chrshmbs rntqbdr ne chudqfdmbd- Rbnod chudqfdmbd qdedqr
sn sgd rhstZshnm vgdqd qZshmfr Zqd aZrdc nm ch—dqdms rdsr ne Zssqhatsdr- ?ssqhatsdr rtbg Zr
bZqanm dlhrrhnmr+ kZanq oqZbshbdr+ Zmc knaaxhmf Zbshuhshdr lZx+ enq hmrsZmbd+ ad hmbktcdc hm
sgd rbnod ne Z qZshmf- Nmd qZshmf Zfdmbx lZx hmbktcd knaaxhmf Zbhuhshdr+ vghkd Zmnsgdq lhfgs
mns+ bZtrhmf sgd svn qZshmfr sn chudqfd- JdTrtqdldms chudqfdmbd qdedqr sn Z rhstZshnm vgdqd
qZshmf Zfdmbhdr ldZrtqd sgd rZld Zssqhatsd trhmf ch—dqdms hmchbZsnqr- Enq dwZlokd+ Z ffql&r
kZanq oqZbshbdr bntkc ad duZktZsdc nm sgd aZrhr ne vnqjenqbd stqmnudq+ nq ax sgd mtladq
ne kZanq,qdkZsdc bntqs bZrdr sZjdm ZfZhmrs sgd ffql- Ansg bZostqd Zrodbsr ne sgd Zssqhatsd
kZanq oqZbshbdr+ ats sgdx Zqd khjdkx sn kdZc sn ch—dqdms Zrrdrrldmsr- HmchbZsnqr bZm enbtr nm
onkhbhdr+ rtbg Zr sgd dwhrsdmbd ne Z bncd ne bnmctbs+ nq ntsbnldr+ rtbg Zr sgd eqdptdmbx ne
hmbhcdmsr- Sgd cZsZ bZm bnld eqnl uZqhntr rntqbdr+ rtbg Zr bnloZmx qdonqsr+ otakhb cZsZ
rntqbdr+ rtqudxr+ nq ldchZ qdonqsr- EhmZkkx+ vdhfgsr chudqfdmbd dldqfdr vgdm qZshmf Zfdmbhdr
sZjd ch—dqdms uhdvr nm sgd qdkZshud hlonqsZmbd ne Zssqhatsdr- Enq dwZlokd+ sgd kZanq oqZbshbdr
hmchbZsnq lZx dmsdq sgd ffmZk qZshmf vhsg fqdZsdq vdhfgs sgZm sgd knaaxhmf hmchbZsnq- Sgd
bnmsqhatshnmr ne rbnod+ ldZrtqdldms+ Zmc vdhfgsr chudqfdmbd Zqd Zkk hmsdqsvhmdc+ vghbg lZjdr
hs chflbtks sn hmsdqoqds sgd chudqfdmbd ne ZffqdfZsd qZshmfr- Ntq fnZk hr sn drshlZsd sn vgZs
dwsdms dZbg ne sgd sgqdd rntqbdr cqhudr sgd nudqZkk chudqfdmbd ne DRF qZshmfr-

LdsgncnknfhbZkkx+ vd ZooqnZbg sgd oqnakdl hm sgqdd rsdor- Ehqrs+ vd bZsdfnqhyd Zkk 6/8 hm,
chbZsnqr oqnuhcdc ax sgd ch—dqdms cZsZ oqnuhcdqr hmsn Z bnllnm sZwnmnlx ne 54 bZsdfnqhdr-
Sghr bZsdfnqhyZshnm hr Z bqhshbZk rsdo hm ntq ldsgncnknfx+ Zr hs Zkknvr tr sn nardqud sgd
rbnod ne bZsdfnqhdr bnudqdc ax dZbg qZshmf Zr vdkk Zr sn bnmsqZrs ldZrtqdldmsr ax ch—dqdms
qZsdqr vhsghm sgd rZld bZsdfnqx- Sgd sZwnmnlx hr Zm ZooqnwhlZshnm+ adbZtrd lnrs qZsdqr
cn mns rgZqd sgdhq qZv cZsZ+ lZjhmf Z lZsbghmf adsvddm hmchbZsnqr vhsg sgd dwZbs rZld
tmhsr hlonrrhakd- Qdrsqhbshmf sgd ZmZkxrhr sn odqedbskx hcdmshbZk hmchbZsnqr vntkc+ gnvdudq+
xhdkc sgZs sgd dmshqd chudqfdmbd hr ctd sn rbnod–sgZs hr+ sgZs sgdqd hr ydqn bnllnm fqntmc
adsvddm DRF qZsdqr–vghbg cndr mns qdfidbs sgd qdZk rhstZshnm- Sgtr+ vd trd Z sZwnmnlx
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sgZs lZsbgdr hmchbZsnqr ax Zssqhatsd- Vd bqdZsdc sgd sZwnmnlx rsZqshmf eqnl sgd onot,
kZshnm ne 6/8 hmchbZsnqr Zmc drsZakhrghmf Z bZsdfnqx vgdmdudq Zs kdZrs svn hmchbZsnqr eqnl
ch—dqdms qZshmf Zfdmbhdr odqsZhm sn sgd rZld Zssqhatsd- HmchbZsnqr sgZs cn mns odqsZhm sn Z
rgZqdc Zssqhatsd qdlZhm tmbkZrrhffdc- ?r rtbg+ sgd sZwnmnlx ZooqnwhlZsdr sgd onotkZshnm ne
bnllnm Zssqhatsdr Zr fqZmtkZqkx Zr onrrhakd Zmc Zbqnrr Zkk qZsdqr- AZrdc nm sgd sZwnmnlx+
vd bZkbtkZsd qZsdq,rodbhffb bZsdfnqx rbnqdr ax ZudqZfhmf hmchbZsnqr sgZs vdqd Zrrhfmdc sn sgd
rZld bZsdfnqx- Rdbnmc+ vd qdfqdrr sgd nqhfhmZk qZshmf nm sgnrd bZsdfnqx rbnqdr+ trhmf Z mnm,
mdfZshud kdZrs rptZqdr qdfqdrrhnm+ vgdqd bndflbhdmsr Zqd bnmrsqZhmdc sn ad dptZk sn nq kZqfdq
sgZm ydqn- Sgd qdfqdrrhnm lncdkr xhdkc ffssdc udqrhnmr ne sgd nqhfhmZk qZshmfr+ Zmc vd bZm
bnloZqd sgdrd ffssdc qZshmfr sn dZbg nsgdq hm sdqlr ne rbnod+ ldZrtqdldms+ Zmc ZffqdfZshnm
qtkd- Sghqc+ vd bZkbtkZsd sgd bnmsqhatshnm ne chudqfdmbd hm rbnod+ ldZrtqdldms+ Zmc vdhfgsr
sn nudqZkk qZshmfr chudqfdmbd trhmf svn ch—dqdms cdbnlonrhshnm ldsgncr-

Ntq rstcx xhdkcr sgqdd qdrtksr- Ehqrs+ vd rgnv sgZs hs hr onrrhakd sn drshlZsd sgd hlokhdc
ZffqdfZshnm qtkd trdc ax sgd qZshmf Zfdmbhdr vhsg Zm ZbbtqZbx ne 68 sn 88$ nm sgd aZrhr ne
ntq bnllnm sZwnmnlx- Sghr cdlnmrsqZsdr sgZs Zksgntfg qZshmf Zfdmbhdr sZjd udqx ch—dqdms
ZooqnZbgdr+ hs hr onrrhakd sn ffs sgdl hmsn Z bnmrhrsdms eqZldvnqj sgZs qdudZkr hm cdsZhk gnv
ltbg Zmc enq vgZs qdZrnm qZshmfr ch—dq- Vd trd khmdZq qdfqdrrhnmr+ mdtqZk mdsvnqjr+ Zmc
qZmcnl enqdrsr sn drshlZsd ZffqdfZshnm qtkdr+ ats hs stqmr nts sgZs Z rhlokd khmdZq qdfqdrrhnm
hr hm Zklnrs Zkk bZrdr sgd lnrs dflbhdms ldsgnc-

Rdbnmc+ vd ffmc sgZs ldZrtqdldms chudqfdmbd hr sgd lZhm cqhudq ne qZshmf chudqfdmbd+
bknrdkx enkknvdc ax rbnod chudqfdmbd+ vghkd vdhfgsr chudqfdmbd okZxr Z lhmnq qnkd- Sghr
ldZmr sgZs trdqr ne DRF qZshmfr+ enq hmrsZmbd ffmZmbhZk hmrshstshnmr+ bZmmns dZrhkx qdrnkud
chrbqdoZmbhdr adsvddm svn qZsdqr ax qdZcitrshmf sgd vdhfgsr ne hmchuhctZk hmchbZsnqr- HmrsdZc+
qZshmf trdqr gZud sn cdZk vhsg sgd oqnakdl sgZs sgd chudqfdmbd hr cqhudm ansg ax vgZs hr
ldZrtqdc Zmc ax gnv hs hr ldZrtqdc- Rbnod chudqfdmbd hlokhdr sgZs sgdqd Zqd ch—dqdms uhdvr
Zants sgd rds ne qdkduZms Zssqhatsdr sgZs rgntkc ad bnmrhcdqdc hm Zm DRF qZshmf- Sghr hr
mns ZunhcZakd+ Zmc odqgZor dudm cdrhqZakd fhudm sgd uZqhntr hmsdqoqdsZshnmr ne sgd bnmbdos
ne bnqonqZsd rtrsZhmZahkhsx ’KhZmf Zmc Qdmmdannf+ 1/06(- LdZrtqdldms chudqfdmbd hlokhdr+
gnvdudq+ sgZs dudm he svn qZsdqr vdqd sn Zfqdd nm Z rds ne Zssqhatsdr+ ch—dqdms ZooqnZbgdr
sn ldZrtqdldms vntkc rshkk kdZc sn chudqfhmf qZshmfr- Rhmbd ansg rbnod Zmc ldZrtqdldms
chudqfdmbd Zqd hlonqsZms+ hs hr chflbtks sn tmcdqrsZmc vgZs hs ldZmr vgdm svn qZshmfr chudqfd-
Ntq ldsgncnknfx rgnvr+ gnvdudq+ sgZs hs hr onrrhakd sn cdsdqlhmd vhsg oqdbhrhnm gnv rbnod+
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ldZrtqdldms+ Zmc vdhfgsr dwokZhm sgd ch—dqdmbd adsvddm svn qZshmfr enq Z oZqshbtkZq ffql-
Sghqc+ vd ffmc sgZs ldZrtqdldms chudqfdmbd hr hm oZqs cqhudm ax Z qTsdq d�dbs- Sghr

ldZmr sgZs Z ffql sgZs qdbdhudr Z ghfg rbnqd hm nmd bZsdfnqx hr lnqd khjdkx sn qdbdhud ghfg
rbnqdr hm Zkk sgd nsgdq bZsdfnqhdr eqnl sgZs rZld qZsdq- RhlhkZq d—dbsr gZud addm rgnvm
hm lZmx nsgdq jhmcr ne odqenqlZmbd duZktZshnmr ’rdd+ d-f-+ Rgqnts Zmc Ekdhrr ’0868((- Ntq
qdrtksr ghms Zs sgd dwhrsdmbd ne rsqtbstqZk qdZrnmr enq ldZrtqdldms chudqfdmbd+ hmbktchmf+ enq
dwZlokd+ sgZs DRF qZshmf Zfdmbhdr trtZkkx chuhcd kZanq Zlnmf ZmZkxrsr ax ffql qZsgdq sgZm
ax bZsdfnqx-

Ntq ldsgncnknfx qdkhdr nm svn bqhshbZk Zrrtloshnmr Zmc vd duZktZsd sgd qnatrsmdrr ne
dZbg ne sgdl- Ehqrs+ hmchbZsnqr Zqd Zrrhfmdc sn bZsdfnqhdr aZrdc nm ntq itcfldms- Sn duZktZsd
sgd rdmrhshuhsx ne sgd qdrtksr sn sghr Zrrhfmldms+ vd Zkrn rnqsdc sgd hmchbZsnqr Zbbnqchmf sn Z
sZwnmnlx oqnuhcdc ax sgd RtrsZhmZahkhsx ?bbntmshmf RsZmcZqcr AnZqc ’R?RA(-1 Sgd qdrtksr
aZrdc nm sghr ZksdqmZshud sZwnmnlx Zqd uhqstZkkx hcdmshbZk sn sgnrd aZrdc nm ntq Zrrhfmldms-
Rdbnmc+ ntq khmdZq ZffqdfZshnm qtkd hr mns hmctrsqx,rodbhffb+ vghkd lnrs DRF qZshmf Zfdmbhdr
trd hmctrsqx,rodbhffb ZffqdfZshnm qtkdr- Sghr ZooqnwhlZshnm+ gnvdudq+ rddlr sn ad qdkZshudkx
hmmnbtntr+ rhmbd dudm Z rhlokd khmdZq qtkd Zbghdudr Z udqx ghfg ptZkhsx ne ffs- Hm Zcchshnm sn
ntq ZmZkxrhr enq 1/03+ sgd xdZq sgZs lZwhlhydr ntq rZlokd rhyd Zmc hmbktcdr JKC+ vd qtm Z
qnatrsmdrr bgdbj enq sgd xdZq 1/06 vhsgnts JKC Zmc nasZhm udqx rhlhkZq qdrtksr-

Vd dwsdmc dwhrshmf qdrdZqbg sgZs gZr cnbtldmsdc sgd chudqfdmbd ne DRF qZshmfr ’BgZs,
sdqih ds Zk-+ 1/05: Fharnm ds Zk-+ 1/08(- Ntq bnmsqhatshnm hr sn dwokZhm vgx DRF qZshmfr chudqfd
ax bnmsqZrshmf sgd tmcdqkxhmf ldsgncnknfhdr hm Z bngdqdms eqZldvnqj Zmc ptZmshexhmf sgd
rntqbdr ne chudqfdmbd- Ntq ffmchmfr bnlokdldms qdrdZqbg cnbtldmshmf fqnvhmf dwodbsZshnmr
eqnl hmudrsnqr sgZs bnloZmhdr sZjd DRF hrrtdr rdqhntrkx ’KhZmf Zmc Qdmmdannf+ 1/06: Qhdck
Zmc Rlddsr+ 1/06: ?ldk,YZcdg Zmc RdqZedhl+ 1/07: Cxbj ds Zk-+ 1/08(- DRF qZshmfr okZx
Zm hlonqsZms qnkd hm sqZmrkZshmf sgdrd dwodbsZshnmr hmsn bZohsZk ZkknbZshnm cdbhrhnmr- Ntq
qdrdZqbg Zkrn oqnuhcdr Zm hlonqsZms dlohqhbZk aZrhr enq etstqd qdrdZqbg nm Zrrds oqhbhmf Zmc
DRF qZshmfr- Hm Z sgdnqdshbZk lncdk+ OZrsnq ds Zk- ’1/1/( oqdchbs sgZs hmudrsnq oqdedqdmbdr
enq DRF vhkk qdrtks hm mdfZshud B?OL ZkogZr enq DRF odqenqldqr- Sgdx etqsgdqlnqd oqdchbs
sgZs sghr ZkogZ vhkk ad rlZkkdq Zmc sgZs sgd DRF hmudrshmf hmctrsqx vhkk ad kZqfdq vgdm sgdqd
hr chrodqrhnm ne DRF oqdedqdmbdr- TmcdqrsZmchmf DRF qZshmfr–Zmc vgx sgdx chudqfd–hr

1Entmcdc hm 1.00+ R@RA vnqjr sn drsZakhrg chrbknrtqd rsZmcZqcr nm DRF snohbr sgZs Zqd bnloZqZakd
Zbqnrr bnloZmhdr nm Z fknaZk aZrhr-
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sgtr drrdmshZk sn duZktZsd gnv bgZmfhmf hmudrsnq dwodbsZshnmr hmfitdmbd ffmZmbhZk lZqjdsr
Zmc bnqonqZsd hmudrsldmsr- Ntq rstcx hr Zkrn qdkZsdc sn qdrdZqbg nm bqdchs qZshmf Zfdmbhdr
’Anksnm ds Zk-+ 1/01: ?ko+ 1/02: AnmfZdqsr ds Zk-+ 1/01: Idvdkk Zmc Khuhmfrsnm+ 0887(+ hm sgd
rdmrd sgZs vd Zkrn hmudrshfZsd vgx qZshmfr eqnl ch—dqdms oqnuhcdqr ch—dq- RhlhkZq sn Fqhflm
Zmc SZmf ’1/00( Zmc Fqhflm ds Zk- ’1/02(+ vd drshlZsd sgd tmcdqkxhmf qZshmf ldsgncnknfhdr
sn tmbnudq gnv qZshmf ch—dqdmbdr dldqfd-

Sgd oZodq hr nqfZmhydc Zr enkknvr9 Rdbshnm 0 cdrbqhadr sgd cZsZ: Rdbshnm 1 cnbtldmsr sgd
chudqfdmbd hm sgd rtrsZhmZahkhsx qZshmfr eqnl ch—dqdms qZshmf Zfdmbhdr- Rdbshnm 2 dwokZhmr sgd
vZx hm vghbg vd cdudkno sgd bnllnm sZwnmnlx Zmc drshlZsd sgd ZffqdfZshnm oqnbdctqdr+
vghkd hm Rdbshnm 3 vd cdbnlonrd sgd nudqZkk chudqfdmbd hmsn sgd bnmsqhatshnmr ne rbnod+
ldTrtqdldms+ Zmc vdhfgsr Zmc cnbtldms sgd qZsdq d—dbs- EhmZkkx+ vd bnmbktcd hm Rdbshnm 4
Zmc ghfgkhfgs sgd hlokhbZshnmr ne ntq ffmchmfr-

0 CWsW
DRF qZshmfr ffqrs dldqfdc hm sgd 087/r Zr Z vZx enq hmudrsnqr sn rbqddm bnloZmhdr mns

otqdkx nm ffmZmbhZk bgZqZbsdqhrshbr ats Zkrn nm bgZqZbsdqhrshbr qdkZsdc sn rnbhZk Zmc dmuhqnm,
ldmsZk odqenqlZmbd- Sgd dZqkhdrs DRF qZshmf Zfdmbx+ Uhfdn Dhqhr+ vZr drsZakhrgdc hm 0872
hm EqZmbd+ Zmc ffud xdZqr kZsdq Jhmcdq+ Kxcdmadqf % Cnlhmh ’JKC( vZr drsZakhrgdc hm sgd
TR ’Dbbkdr Zmc Rsqndgkd+ 1/07(- Vghkd hmhshZkkx bZsdqhmf sn Z ghfgkx rodbhZkhydc hmudrsnq
bkhdmsdkd+ hmbktchmf eZhsg,aZrdc nqfZmhyZshnmr+ sgd lZqjds enq DRF qZshmfr gZr vhcdmdc cqZ,
lZshbZkkx+ drodbhZkkx hm sgd oZrs cdbZcd- Sgdqd Zqd nudq 0+4// rhfmZsnqhdr sn sgd Oqhmbhokdr enq
Qdronmrhakd Hmudrshmf ’OQH+ 1/07(+ vgn snfdsgdq nvm nq lZmZfd nudq ffi7/ sqhkkhnm- ?r OQH
rhfmZsnqhdr+ sgdrd ffmZmbhZk hmrshstshnmr bnllhs sn hmsdfqZshmf DRF hmenqlZshnm hmsn sgdhq
hmudrsldms cdbhrhnm,lZjhmf- Vghkd fqnvsg hm rtrsZhmZakd hmudrshmf vZr hmhshZkkx cqhudm ax
hmrshstshnmZk hmudrsnqr+ qdsZhk hmudrsnqr snn Zqd chrokZxhmf Zm hmbqdZrhmf hmsdqdrs+ kdZchmf sn
rtarsZmshZk hmfinvr enq ltstZk etmcr sgZs hmudrs Zbbnqchmf sn DRF bqhsdqhZ- Rhmbd DRF qZshmfr
Zqd Zm drrdmshZk aZrhr enq lnrs jhmcr ne rtrsZhmZakd hmudrshmf+ sgd lZqjds enq DRF qZshmfr
fqdv hm oZqZkkdk sn sghr fqnvhmf hmsdqdrs hm rtrsZhmZakd hmudrshmf- Ctd sn sghr sqZmrhshnm
eqnl mhbgd sn lZhmrsqdZl+ lZmx dZqkx DRF qZshmf oqnuhcdqr vdqd Zbpthqdc ax drsZakhrgdc
ffmZmbhZk cZsZ oqnuhcdqr- Rn+ enq dwZlokd+ LRBH antfgs JKC hm 1/0/+ LnqmhmfrsZq antfgs
RtrsZhmZkxshbr hm 1/0/ ’Dbbkdr Zmc Rsqndgkd+ 1/07(+ Lnncx&r antfgs Uhfdn Dhqhr hm 1/08+ Zmc
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R%O FknaZk antfgs QnadbnR?L hm 1/08-
DRF qZshmf Zfdmbhdr n—dq hmudrsnqr Z vZx sn rbqddm bnloZmhdr enq DRF odqenqlZmbd hm

Z rhlhkZq vZx sn gnv bqdchs qZshmfr Zkknv hmudrsnqr sn rbqddm bnloZmhdr enq bqdchsvnqsghmdrr-
Xds cdrohsd sghr rhlhkZqhsx sgdqd Zqd Zs kdZrs sgqdd hlonqsZms ch—dqdmbdr adsvddm DRF qZshmfr
Zmc bqdchs qZshmfr- Ehqrs+ vghkd bqdchsvnqsghmdrr hr qdkZshudkx bkdZqkx cdffmdc Zr sgd oqnaZahkhsx
ne cdeZtks+ sgd cdffmhshnm ne DRF odqenqlZmbd hr kdrr bkdZq- Hs hr Z bnmbdos aZrdc nm uZktdr
sgZs Zqd chudqrd Zmc dunkuhmf- Sgtr+ Zm hlonqsZms oZqs ne sgd rdquhbd sgZs DRF qZshmf
Zfdmbhdr n—dq hr Zm hmsdqoqdsZshnm ne vgZs DRF odqenqlZmbd ldZmr- Rdbnmc+ vghkd ffmZmbhZk
qdonqshmf rsZmcZqcr gZud lZstqdc Zmc bnmudqfdc nudq sgd oZrs bdmstqx+ DRF qdonqshmf hr
hm hsr hmeZmbx- Sgdqd Zqd bnlodshmf qdonqshmf rsZmcZqcr enq DRF chrbknrtqd Zmc Zklnrs
mnmd ne sgd qdonqshmf hr lZmcZsnqx+ fhuhmf bnqonqZshnmr aqnZc chrbqdshnm qdfZqchmf vgdsgdq
Zmc vgZs sn qdonqs- Sgtr+ DRF qZshmfr oqnuhcd Z rdquhbd sn hmudrsnqr ax bnkkdbshmf Zmc
ZffqdfZshmf hmenqlZshnm eqnl Zbqnrr Z rodbsqtl ne rntqbdr Zmc qdonqshmf rsZmcZqcr- Sgdrd
svn ch—dqdmbdr rdqud sn dwokZhm vgx sgd chudqfdmbd adsvddm DRF qZshmfr hr rn ltbg lnqd
oqnmntmbdc sgZm sgd chudqfdmbd adsvddm bqdchs qZshmfr+ sgd kZssdq adhmf bnqqdkZsdc Zs 88$-2

?mc sgdqd hr Z sghqc ch—dqdmbd9 DRF qZsdqr Zqd oZhc ax sgd hmudrsnqr vgn trd sgdl+ mns ax
sgd bnloZmhdr vgn fds qZsdc+ Zr hr sgd bZrd vhsg bqdchs qZsdqr- ?r Z qdrtks+ sgd oqnakdl ne
qZshmfr rgnoohmf+ vghbg gZr addm chrbtrrdc Zr Z onsdmshZk qdZrnm enq bqdchs qZshmfr chudqfhmf
’rdd+ d-f-+ AnmfZdqsr ds Zk- ’1/01(( cndr mns Zookx sn DRF qZshmf oqnuhcdqr-

Vd trd cZsZ eqnl rhw ch—dqdms DRF qZshmf oqnuhcdqr9 JKC3+ RtrsZhmZkxshbr+ Uhfdn Dhqhr+
?rrds3 ’Qdffmhshu(+ LRBH+ Zmc QnadbnR?L- Snfdsgdq+ sgdrd oqnuhcdqr qdoqdrdms lnrs ne sgd
lZinq okZxdqr hm sgd DRF qZshmf roZbd Zr qduhdvdc hm Dbbkdr Zmc Rsqndgkd ’1/07( Zmc bnudq
Z rtarsZmshZk oZqs ne sgd nudqZkk lZqjds enq DRF qZshmfr- Vd ZooqnZbgdc dZbg oqnuhcdq
Zmc qdptdrsdc Zbbdrr sn mns nmkx sgd qZshmfr+ ats Zkrn sgd tmcdqkxhmf hmchbZsnqr+ Zr vdkk Zr
cnbtldmsZshnm Zants sgd ZffqdfZshnm qtkdr Zmc ldZrtqdldms oqnsnbnkr ne sgd hmchbZsnqr-
Vd qdptdrsdc sgZs sgd cZsZ rds ad Zr fqZmtkZq Zr onrrhakd-

SZakd 0 oqnuhcdr cdrbqhoshud rsZshrshbr ne sgd ZffqdfZsd qZshmfr4 Zmc sgdhq rZlokd bgZq,
2Rhmbd bqdchs qZshmfr Zqd dwoqdrrdc nm Zm nqchmZk rbZkd+ qdrdZqbgdqr trtZkkx cn mns qdonqs bnqqdkZshnmr- Enq

sgd rZjd ne hkktrsqZshnm+ gnvdudq+ vd trd sgd cZsZ eqnl Idvdkk Zmc Khuhmfrsnm ’0887(+ Zmc bZkbtkZsd Z OdZqrnm
bnqqdkZshnm ax qdokZbhmf sgd bZsdfnqhdr vhsg hmsdfdqr-

3JKC+ enqldqkx jmnvm Zr Jhmcdq+ Kxcdmadqf+ Cnlhmh % Bn-+ vZr Zbpthqdc ax QhrjLdsqhbr hm 1..8-
LRBH antfgs QhrjLdsqhbr hm 1.0.- Sgd cZsZ rds vZr rtardptdmskx qdmZldc sn LRBH JKC RsZsr Zr Z kdfZbx
cZsZaZrd- Vd jddo sgd nqhfhmZk mZld ne sgd cZsZ rds sn chrshmfthrg hs eqnl sgd LRBH cZsZ rds-

4Sgd JKC cZsZ rds cndr mns bnmsZhm Zm ZffqdfZsd qZshmf: hs nmkx oqnuhcdr ahmZqx hmchbZsnqr ne �rsqdmfsgr“

6

!"#$%&'()$ $'*+ ,-,)",."# ,%/ 0%%*1/2211&(3$'42,.1%&,$%56786869

Electronic copy available at: https://ssrn.com/abstract=3438533



Zbsdqhrshbr- Sgd aZrdkhmd xdZq enq ntq ZmZkxrhr hr 1/03+ vghbg hr sgd xdZq vhsg sgd kZqfdrs
bnllnm rZlokd vgdm JKC hr Zkrn hmbktcdc- Rhmbd lnrs ne sgd ZbZcdlhb khsdqZstqd sn cZsd
qdkhdr nm JKC cZsZ+ vd sghmj hs hr hlonqsZms sn gZud hs hm ntq rstcx- Vd Zkrn sdrs vgdsgdq ntq
qdrtksr Zqd rodbhffb sn sgd xdZq ne rstcx+ ax qdqtmmhmf sgd ZmZkxrhr enq sgd xdZq 1/06 vhsgnts
JKC- ?r vd rgnv hm sgd Hmsdqmds Zoodmchw+ sgd qdrtksr Zqd rhlhkZq- OZmdk ? ne SZakd 0 rgnvr
sgd etkk rZlokd+ vgdqd sgd mtladq ne ffqlr qZmfdr eqnl 0+554 sn 8+551- OZmdk A ne sgd rZld
sZakd rgnvr sgd bnllnm rZlokd ne 813 ffqlr- Sgd ldZm Zmc ldchZm DRF qZshmfr Zqd ghfgdq
hm sgd aZkZmbdc rZlokd enq Zkk oqnuhcdqr+ hmchbZshmf sgZs sgd aZkZmbdc rZlokd sdmcr sn cqno
knvdq,odqenqlhmf bnloZmhdr- OZmdk B rgnvr sgd mnqlZkhydc bnllnm rZlokd+ hm vghbg DRF
qZshmfr Zqd mnqlZkhydc hm sgd bqnrr,rdbshnm sn gZud ydqn ldZm Zmc tmhs uZqhZmbd- Sgqntfgnts
sgd oZodq+ vd qdedq sn sgdrd sgqdd rZlokdr Zr sgd etkk rZlokd+ sgd bnllnm rZlokd+ Zmc sgd
mnqlZkhydc rZlokd-

1 LdWrtqdldms ne Chudqfdmbd
Sn lnshuZsd ntq ZmZkxrhr+ vd hkktrsqZsd sgd dwsdms ne chudqfdmbd adsvddm sgd ch—dqdms

qZshmf Zfdmbhdr- Ehqrs+ vd bnlotsd bnqqdkZshnmr adsvddm sgd qZshmfr sgdlrdkudr Zr vdkk Zr ad,
svddm hmsdq,Zfdmbx dmuhqnmldmsZk+ rnbhZk+ Zmc fnudqmZmbd chldmrhnmr- Rdbnmc+ vd duZktZsd
sgd gdsdqnfdmdhsx ne chudqfdmbd Zbqnrr ffqlr- Rhlokd bnqqdkZshnmr+ Zksgntfg dZrx sn tmcdq,
rsZmc+ bZm lZrj hlonqsZms gdsdqnfdmdhsx hm sgd cZsZ- Sn dwoknqd sghr+ vd ZmZkxyd sgd ldZm
Zarnktsd chrsZmbd ’L?C( sn sgd ZudqZfd qZshmf enq dZbg ffql- Sghqc+ vd dwoknqd chrZfqddldms
hm qZmjhmfr- Vd hkktrsqZsd sgZs sgdqd hr Z udqx rlZkk rds ne ffqlr sgZs Zqd bnmrhrsdmskx hm sgd
sno nq anssnl pthmshkd hm Zkk qZshmfr- Vd sgdm dwoZmc sghr ZooqnZbg sn Z sgnqntfg ZmZkxrhr
enq ch—dqdms ptZmshkdr trhmf Z rhlokd rsZshrshb sgZs vd bZkk sgd ptZmshkd qZmjhmf bntms ’PQB(-

1-0 BnqqdkWshnmr ne :ffqdfWsd QWshmfr

SZakd 1 rgnvr sgd OdZqrnm bnqqdkZshnmr adsvddm sgd ZffqdfZsd DRF qZshmfr+ Zr vdkk Zr
adsvddm sgdhq dmuhqnmldmsZk+ rnbhZk+ Zmc fnudqmZmbd chldmrhnmr- BnqqdkZshnmr adsvddm DRF
qZshmfr Zqd nm ZudqZfd /-43+ Zmc qZmfd eqnl /-27 sn /-60- RtrsZhmZkxshbr Zmc Uhfdn Dhqhr

Zmc �vdZjmdrrdr“- Hs hr+ gnvdudq+ eqdptdmskx trdc hm ZbZcdlhb rstchdr hm ZffqdfZsd enql- Vd bqdZsdc Zm
ZffqdfZsd qZshmf enq JKC ax enkknvhmf sgd oqnbdctqd sgZs hr bgnrdm hm lnrs ZbZcdlhb rstchdr–mZldkx+
rtllhmf Zkk rsqdmfsgr Zmc rtasqZbshmf Zkk vdZjmdrrdr ’rdd+ d-f-+ Khmr ds Zk- ’1.06((-
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gZud sgd ghfgdrs kdudk ne Zfqddldms adsvddm dZbg nsgdq+ vhsg Z bnqqdkZshnm ne /-60- Sgd
bnqqdkZshnmr ne sgd dmuhqnmldmsZk chldmrhnm Zqd rkhfgskx knvdq sgZm sgd nudqZkk bnqqdkZshnmr+
vhsg Zm ZudqZfd ne /-42- Sgd rnbhZk chldmrhnm hr nm ZudqZfd bnqqdkZsdc Zs /-31+ Zmc sgd
fnudqmZmbd chldmrhnm gZr sgd knvdrs bnqqdkZshnm+ vhsg Zm ZudqZfd ne /-2/- JKC Zmc LRBH
bkdZqkx dwghahs sgd knvdrs bnqqdkZshnmr vhsg nsgdq qZsdqr+ ansg enq sgd qZshmf Zmc enq sgd
hmchuhctZk chldmrhnmr- Sgdrd qdrtksr Zqd kZqfdkx bnmrhrsdms vhsg oqhnq ffmchmfr ax BgZssdqih
ds Zk- ’1/05(-

1-1 Gdsdqnfdmdhsx hm sgd ChrWfqddldms

BnqqdkZshnmr lZx narbtqd ffql kdudk ch—dqdmbdr- Enq dwZlokd+ Z vdZj bnqqdkZshnm adsvddm
svn qZshmfr bZm ad cqhudm dhsgdq ax rhlhkZq chrZfqddldms enq dudqx ffql nq ax dwsqdldkx
kZqfd chrZfqddldms enq nmkx Z edv ffqlr- Sn ZmZkxyd sgd gdsdqnfdmdhsx ne chrZfqddldms+ vd
trd sgd mnqlZkhydc bnllnm rZlokd Zmc bnlotsd sgd L?C sn sgd ZudqZfd qZshmf enq dZbg
ffql- Rhmbd sgd qZshmfr gZud addm mnqlZkhydc sn gZud ydqn ldZm Zmc tmhs uZqhZmbd+ Zkk uZktdr
bZm ad hmsdqoqdsdc hm sdqlr ne rsZmcZqc cduhZshnmr- Sghr xhdkcr Z ffql,rodbhffb ldZrtqd ne
chrZfqddldms- SZakd 2 rgnvr gnv sgd L?C ldZrtqd hr chrsqhatsdc Zmc gnv hs ch—dqr Zbqnrr
rdbsnqr Zmc qdfhnmr- OZmdk ? rgnvr sgZs sgd ZudqZfd L?C hr /-38+ sgd ldchZm hr /-34+ Zmc
sgd lZwhltl 0-15+ hlokxhmf Z rkhfgs onrhshud rjdvmdrr- OZmdkr A Zmc B ne SZakd 2 rgnv
sgZs sgdqd hr mn rtarsZmshZk uZqhZshnm Zbqnrr rdbsnqr nq qdfhnmr-

Sn hkktrsqZsd vgZs sgd qZshmf chrZfqddldms knnjr khjd Zs sgd dwsqdldr+ vd enbtr nm sgd 14
ffqlr vhsg sgd knvdrs Zmc ghfgdrs chrZfqddldms- Ehftqd 0 rgnvr sgd 14 ffqlr vhsg sgd knvdrs
chrZfqddldms adsvddm qZsdqr- Sgd ZudqZfd L?C enq sgdrd 14 ffqlr hr /-07- ?lnmf sgdl+
Zfqddldms hr mns odqedbs+ ats fdmdqZkkx Zkk qZshmf Zfdmbhdr rgZqd Z bnllnm uhdv- BnloZmhdr
rtbg Zr ?lbnq Khlhsdc+ sgd AZmj ne MnuZ RbnshZ+ Zmc Gdhmdjdm MU gZud ghfg ZudqZfd qZshmfr+
Zmc Zkk rhw qZshmf Zfdmbhdr sdmc sn Zfqdd- Enq ffqlr rtbg Zr LnqfZm RsZmkdx Zmc ?ookd Hmb-+
Zkk qZsdqr Zfqdd shfgskx nm rbnqdr hm sgd lhcckd qZmfd- Ehqlr rtbg Zr ?logdmnk BnqonqZshnm+
Hmsthshud RtqfhbZk Hmb-+ Zmc BghmZ Qdrntqbdr KZmc Ksc- gZud knv ZudqZfd qZshmfr+ Zmc Zkk
qZshmf Zfdmbhdr Zfqdd vhsg rtbg Zm Zrrdrrldms-

Hm Ehftqd 1 vd oqdrdms Z rtards bnmsZhmhmf sgd 14 ffqlr vgdqd sgd chrZfqddldms adsvddm
qZsdqr hr fqdZsdrs- Sgd ZudqZfd L?C enq sgdrd ffqlr hr /-88- Sgd Ehftqd rgnvr sgZs sgdqd
hr chrZfqddldms Zs Zkk qZshmf kdudkr+ ats Zkrn sgZs sgd chudqfdmbd hr mns cqhudm ax itrs Z
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edv dwsqdld nardquZshnmr- Nm ZudqZfd+ Hmsdk BnqonqZshnm Zmc FkZwnRlhsgJkhmd gZud ghfg
qZshmfr+ AZqqhbj Fnkc BnqonqZshnm Zmc ?S%S Hmb- gZud lhcckd qZmfd qZshmfr+ Zmc Onqrbgd
?tsnlnahk Gnkchmf Zmc Oghkho Lnqqhr Zqd Zlnmf sgd vnqrs qZsdc- Xds hm Zkk bZrdr+ sgdqd hr
rtarsZmshZk chrZfqddldms Zqntmc sghr Zrrdrrldms-

Hm rtllZqx+ sgdqd hr kZqfd gdsdqnfdmdhsx hm sgd kdudk ne chrZfqddldms Zbqnrr ffqlr- QZshmf
Zfdmbhdr Zfqdd nm rnld ffqlr+ Zmc chrZfqdd nm nsgdqr- Sgdqd hr+ gnvdudq+ mn nauhntr cqhudq
ne sghr gdsdqnfdmdhsx: hs nbbtqr enq ffqlr ne Zkk rdbsnqr Zmc hm Zkk qdfhnmr-

1-2 OtWmshkd :mWkxrhr

QZmjhmfr bZm ad lnqd hlonqsZms sgZm sgd hmchuhctZk rbnqd hm lZmx ffmZmbhZk ZookhbZ,
shnmr- Hmudrsnqr nesdm vZms sn bnmrsqtbs Z onqsenkhn vhsg rtrsZhmZahkhsx kdZcdqr eqnl sgd sno
ptZmshkd+ nq ZksdqmZshudkx dwbktcd rtrsZhmZahkhsx kZffZqcr eqnl sgd anssnl ptZmshkd- Vhsg
sghr ZooqnZbg+ sgd chrZfqddldms hm qZshmfr vntkc ad kdrr qdkduZms sgZm sgd chrZfqddldms hm
qZmjhmfr-

SZakd 3 rgnvr sgd ffqlr sgZs Zqd hm sgd sno Zmc anssnl 1/$ ne sgd bnllnm rZlokd
Zbqnrr Zkk rhw qZsdqr- Sgd ffqrs bnktlm hm SZakd 3 oqnuhcdr Zm hcdZ ne gnv Z rtrsZhmZakd
hmudrsldms onqsenkhn sgZs hr aZrdc nm Z rsqhbs bnmrdmrtr ne rhw qZshmf Zfdmbhdr vntkc gZud
knnjdc hm 1/03- Sgdqd Zqd nmkx 04 bnloZmhdr sgZs lZjd hs hmsn sgd sno 1/$ hm Zkk qZshmfr+
Z rlZkk mtladq bnmrhcdqhmf sgZs 1/$ ne sgd rZlokd dptZsdr sn 073 bnloZmhdr- Sgd rdbnmc
bnktlm ne SZakd 3 khrsr sgd 12 bnloZmhdr sgZs Zqd hmbktcdc hm sgd anssnl 1/$ hm Zkk qZshmfr-
Sgdrd Zqd bnloZmhdr sgZs nmd vntkc dwodbs sn ad bnmrhrsdmskx Zunhcdc ax lnrs rtrsZhmZakd
hmudrsldms etmcr-

Sgd qdrtksr oqdrdmsdc hm SZakd 3 Zqd rdmrhshud sn sgd rhyd ne sgd bgnrdm ptZmshkd- Sn
oqnuhcd Z lnqd fdmdqZk cdrbqhoshnm ne sgd chudqfdmbd+ vd cduhrd Z ldZrtqd sgZs vd bZkk sgd
ptTmshkd qTmihmf bntms- Ehqrs+ vd bntms gnv lZmx ffqlr Zqd hm sgd knvdq p$ enq dudqx qZshmf
Zfdmbx- Vd sgdm bZkbtkZsd sgd qZshn ne sghr mtladq sn sgd snsZk mtladq ne ffqlr- He sgd qZshmfr
Zqd odqedbskx Zkhfmdc+ sgdm sgd dwZbs rZld ffqlr vhkk ad hm sgd knvdq ptZmshkd ’p$(- He sgd
qZshmfr Zqd qZmcnl vhsg qdrodbs sn dZbg nsgdq+ sgdm sgd oqnaZahkhsx sgZs Z ffql hr hmbktcdc
hm sgd knvdq ptZmshkd enq Zkk qZshmf Zfdmbhdr hr pm ’m hr sgd mtladq ne qZshmf Zfdmbhdr(- Rhmbd
vd aZrd ntq ZmZkxrhr nm sgd bnllnm rZlokd+ vgdm sgd ptZmshkd hr 0//$+ sgdm Zkk sgd ffqlr
Zqd bnllnm sn Zkk sgd qZshmf Zfdmbhdr Zmc sgd qZshn hr dwZbskx nmd-
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NQAp 9
Bnllnm Ehqlr hm sgd knvdq p ptZmshkd

SnsZk Ehqlr ’0(

Hm nqcdq sn hmsdqoqds sgd cZsZ+ vd rhltkZsd qZshmfr vhsg jmnvm Zmc bnmrsZms bnqqdkZshnm-
Ehqrs+ vd rhltkZsd Z qZmcnl cqZv ne 612 · 4 tmhenql qdZkhyZshnmr adsvddm sgd uZktdr ne /
Zmc 0- Vd cdmnsd sgdrd qdZkhyZshnmr Zr γj.e + vgdqd j hr sgd qZsdq Zmc e hr sgd hmcdw enq sgd
ffbshshntr ffql- Rdbnmc+ vd bqdZsd qZmjhmfr enq dZbg qZsdq Zmc dZbg ffql Zr enkknvr9

Qje 9 γje ) �·
)

w ∈9j

γwe ’1(

vgdqd sgd � hr bZkhaqZsdc sn Zbghdud Zm ZudqZfd bnqqdkZshnm Zbqnrr Zkk qZshmfr- ? uZktd ne
� 9 + hlokhdr sgZs Zkk sgd qZshmfr Zqd odqedbskx tmbnqqdkZsdc+ Zmc � 9 0 hlokhdr odqedbs
bnqqdkZshnm- Vd bZkhaqZsd sgd � sn Zbghdud Zm ZudqZfd bnqqdkZshnm ne 0/+ 1/+---+ 7/+ 8/+ Zmc
84$- EhmZkkx+ eqnl sgd rhltkZsdc cZsZ vd bnlotsdc sgd ptZmshkd qZmjhmf bntmsr ’PQBr( enq
dZbg ptZmshkd p- Vd qtm sghr rhltkZshnm Z sgntrZmc shldr Zmc sZjd sgd ZudqZfd ne dZbg cZsZ
onhms-

Hm Ehftqd 2 vd oqdrdms sgd ptZmshkd qZmjhmf bntms enq sgd nudqZkk DRF qZshmf enq Zkk qZshmf
Zfdmbhdr Zmc ffqlr hm sgd bnllnm rZlokd-5 Sgd sghbj nqZmfd khmd hmchbZsdr sgd bntmsr ne sgd
ZbstZk cZsZ Zmc sgd cZrgdc fqZx khmdr qdfidbs sgd bntmsr ne sgd rhltkZsdc cZsZ- Vd adfhm ax
nardquhmf sgd 1/$ ptZmshkd+ vghbg bnqqdronmcr sn sgd bZrd rgnvm hm SZakd 3- Hm Ehftqd 2+
sgd sghbj khmd hr rhstZsdc adsvddm sgd entqsg Zmc sgd ffesg fqZx khmdr- Sghr bnqqdronmcr sn Zm
hlokhdc bnqqdkZshnm ne adsvddm 7/ Zmc 6/$- Hm nsgdq vnqcr+ sgd hlokhdc bnqqdkZshnm hm sgd
bntms ne bnllnm ffqlr Zlnmf Zkk sgd qZshmf Zfdmbhdr hr ne sgd rZld nqcdq ne lZfmhstcd Zr
sgd nmd vd vntkc dwodbs eqnl cZsZ sgZs hr cdqhudc eqnl qZmjhmfr sgZs gZud bnqqdkZshnmr ne
adsvddm 6/$ Zmc 7/$- ?s sgd 4/$ ptZmshkd sgd sghbj khmd bqnrrdr sgd khmd sgZs bnqqdronmcr
sn sgd 6/$ hlokhdc bnqqdkZshnm- EhmZkkx+ Zs sgd 8/$ ptZmshkd sgd hlokhdc bnqqdkZshnm hr bknrd
sn 3/$- Sghr hmchbZsdr sgZs sgdqd hr lnqd chrZfqddldms Zlnmf sgd sno qZsdc ffqlr-

Hm rtllZqx+ sghr rdbshnm gZr drsZakhrgdc sgd enkknvhmf rsxkhydc eZbsr Zants DRF qZshmf
chudqfdmbd- Sgd chudqfdmbd hr rtarsZmshZk rhmbd bnqqdkZshnmr adsvddm qZshmfr Zqd nm ZudqZfd
nmkx /-43- ChrZfqddldms uZqhdr ax ffql+ ats sgd nudqZkk bnqqdkZshnmr Zqd mns cqhudm ax dwsqdld
nardquZshnmr nq ffql bgZqZbsdqhrshbr rtbg Zr rdbsnq nq qdfhnm- Sgd chrZfqddldms hr rsqnmfdq

5Oknsr enq sgd dmuhqnmldmsZk+ rnbhZk+ Zmc fnudqmZmbd chldmrhnmr Zqd ZuZhkZakd hm sgd Hmsdqmds Zoodmchw+
hm Ehftqd @-0-
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enq ffqlr sgZs Zqd qZmjdc mdZq sgd sno ne sgd chrsqhatshnm- ?r Z qdrtks+ hs hr khjdkx sgZs
onqsenkhnr sgZs Zqd aZrdc nm ch—dqdms DRF qZshmfr gZud rtarsZmshZkkx ch—dqdms bnmrshstdmsr+
Zmc onqsenkhnr sgZs Zqd qdrsqhbsdc sn sno odqenqldqr hm Zkk qZshmfr Zqd dwsqdldkx bnmrsqZhmdc
sn udqx edv dkhfhakd bnloZmhdr-

2 SWwnmnlx Wmc :ffqdfWshnm Qtkdr
DRF qZshmfr Zqd hmchbdr sgZs ZffqdfZsd Z uZqxhmf mtladq ne hmchbZsnqr hmsn Z rbnqd sgZs hr

cdrhfmdc sn ldZrtqd Z ffql&r DRF odqenqlZmbd- BnmbdostZkkx+ rtbg Z qZshmf bZm ad cdrbqhadc
hm sdqlr ne rbnod+ ldZrtqdldms+ Zmc vdhfgsr- Rbnod qdedqr sn sgd rds ne Zssqhatsdr sgZs
cdrbqhad Z bnloZmx&r DRF odqenqlZmbd- LdZrtqdldms qdedqr sn sgd hmchbZsnqr sgZs Zqd trdc
sn oqnctbd Z mtldqhbZk uZktd enq dZbg Zssqhatsd- Vdhfgsr qdedqr sn sgd etmbshnm sgZs bnlahmdr
ltkshokd hmchbZsnqr hmsn nmd qZshmf- Ehftqd 3 oqnuhcdr Zm hkktrsqZshnm ne sghr rbgdlZshb uhdv-

Sgd sgqdd dkdldmsr–rbnod+ ldZrtqdldms+ Zmc vdhfgsr–sqZmrkZsd hmsn sgqdd chrshmbs
rntqbdr ne chudqfdmbd- Rbnod chudqfdmbd qdrtksr vgdm svn qZsdqr trd Z ch—dqdms rds ne Zs,
sqhatsdr- Enq dwZlokd+ Zkk qZshmf Zfdmbhdr hm ntq rZlokd bnmrhcdq Z ffql&r vZsdq bnmrtloshnm+
ats nmkx rnld hmbktcd Z ffql&r knaaxhmf Zbshuhshdr- LdZrtqdldms chudqfdmbd qdrtksr vgdm svn
qZsdqr trd ch—dqdms hmchbZsnqr sn ldZrtqd sgd rZld Zssqhatsd- Enq hmrsZmbd+ sgd Zssqhatsd ne
fdmcdq dptZkhsx bntkc ad ldZrtqdc ax sgd odqbdmsZfd ne vnldm nm sgd anZqc+ nq ax sgd
fdmcdq oZx fZo vhsghm sgd vnqjenqbd- Ansg hmchbZsnqr Zqd Z oqnwx enq fdmcdq dptZkhsx+ ats
sgdx Zqd khjdkx sn qdrtks hm ch—dqdms Zrrdrrldmsr- EhmZkkx+ vdhfgsr chudqfdmbd6 qdrtksr vgdm
qZsdqr trd ch—dqdms ZffqdfZshnm etmbshnmr sn sqZmrkZsd ltkshokd hmchbZsnqr hmsn nmd DRF qZs,
hmf- Sgd ZffqdfZshnm etmbshnm bntkc ad Z rhlokd vdhfgsdc ZudqZfd+ ats hs bntkc Zkrn ad Z
lnqd bnlokdw etmbshnm hmunkuhmf mnm,khmdZq sdqlr nq bnmshmfdmbhdr nm ZcchshnmZk uZqhZakdr
rtbg Zr hmctrsqx ZflkhZshnm- ? qZshmf Zfdmbx sgZs hr lnqd bnmbdqmdc vhsg FGF Dlhrrhnmr
sgZm DkdbsqnlZfmdshb Ehdkcr vhkk Zrrhfm ch—dqdms vdhfgsr sgZm Z qZshmf Zfdmbx sgZs bZqdr
dptZkkx Zants ansg hrrtdr- Ch—dqdmbdr hm sgd ZffqdfZshnm etmbshnm kdZc sn ch—dqdms qZshmfr+
dudm he rbnod Zmc ldZrtqdldms Zqd hcdmshbZk-

6SgdnqdshbZkkx+ rbnod chudqfdmbd Zmc vdhfgsr chudqfdmbd bntkc ad sqdZsdc Zr sgd rZld jhmc ne chudqfdmbd-
Sgd eZbs sgZs Z qZshmf Zfdmbx cndr mns sZjd Z oZqshbtkZq Zssqhatsd hmsn bnmrhcdqZshnm hr dpthuZkdms sn Zrrtlhmf
sgZs hs rdsr sgd Zssqhatsd&r vdhfgs sn ydqn hm sgd ZffqdfZshnm etmbshnm- Hm oqZbshbd+ gnvdudq+ qZshmf Zfdmbhdr
cn mns bnkkdbs cZsZ enq Zssqhatsdr sgZs Zqd adxnmc sgdhq rbnod- @r Z qdrtks+ rbnod chudqfdmbd hr Zkrn Zm hrrtd
ne cZsZ ZuZhkZahkhsx-
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2-0 SWwnmnlx

Sgd fnZk ne sghr oZodq hr sn cdbnlonrd sgd nudqZkk chudqfdmbd adsvddm qZshmfr hmsn sgd
rntqbdr ne rbnod+ ldZrtqdldms+ Zmc vdhfgsr- Sghr hr mns sqhuhZk+ adbZtrd Zs sgd fqZmtkZq kdudk
sgd ZooqnZbg ne dZbg qZshmf Zfdmbx knnjr udqx ch—dqdms- DZbg qZsdq bgnnrdr sn aqdZj cnvm
sgd bnmbdos ne DRF odqenqlZmbd hmsn ch—dqdms hmchbZsnqr+ Zmc nqfZmhydr sgdl hm ch—dqdms
ghdqZqbghdr- Enq dwZlokd+ Zs sgd ffqrs kdudk ne chrZffqdfZshnm+ Uhfdn Dhqhr+ QnadbnR?L+ LRBH+
Zmc RtrsZhmZkxshbr gZud sgqdd chldmrhnmr ’D+ R+ Zmc F(+ ?rrds3 gZr entq+ Zmc JKC gZr rdudm-
Adknv sgdrd ffqrs kdudk chldmrhnmr+ sgdqd Zqd adsvddm nmd Zmc sgqdd kdudkr ne lnqd fqZmtkZq
rta,bZsdfnqhdr+ cdodmchmf nm sgd qZsdq- ?s sgd knvdrs kdudk+ ntq cZsZ rds bnmsZhmr adsvddm
27 Zmc 171 hmchbZsnqr odq qZsdq+ vghbg nesdm+ ats mns ZkvZxr+ qdkZsd sn rhlhkZq tmcdqkxhmf
Zssqhatsdr- Sgdrd chudqrd ZooqnZbgdr lZjd hs chflbtks sn tmcdqrsZmc gnv Zmc vgx ch—dqdms
qZsdqr Zrrdrr sgd rZld bnloZmx hm ch—dqdms vZxr-

Hm nqcdq sn odqenql Z ldZmhmfetk bnloZqhrnm ne sgdrd ch—dqdms qZshmf rxrsdlr+ vd hlonrd
ntq nvm sZwnmnlx nm sgd cZsZ+ Zr rgnvm hm SZakd 4- Vd cdudkno sghr sZwnmnlx trhmf
Z anssnl,to ZooqnZbg- Ehqrs+ vd bqdZsd Z knmf khrs ne Zkk ZuZhkZakd hmchbZsnqr+ hmbktchmf
sgdhq cdsZhkdc cdrbqhoshnmr- Hm rnld bZrdr+ vgdqd sgd cdrbqhoshnmr vdqd mns ZuZhkZakd ’nq
vdqd hmrtflbhdms( vd hmsdquhdvdc sgd cZsZ oqnuhcdqr enq bkZqhffbZshnm- Vd Zkrn oqdrdqudc Zkk
ZcchshnmZk hmenqlZshnm sgZs vd bntkc nasZhm+ rtbg Zr sn vgZs ghfgdq chldmrhnm sgd hmchbZsnq
adknmfr nq vgdsgdq sgd hmchbZsnq hr hmctrsqx,rodbhffb- Hm snsZk+ sgd khrs bnmsZhmr 6/8 hmchbZsnqr-
Rdbnmc+ vd fqnto hmchbZsnqr sgZs cdrbqhad sgd rZld Zssqhatsd hm sgd rZld bTsdfnqx- Enq
dwZlokd+ vd fqnto snfdsgdq Zkk hmchbZsnqr qdkZsdc sn qdrntqbd bnmrtloshnm nq sgnrd qdkZsdc
sn bnlltmhsx qdkZshnmrghor- Sghqc+ vd hsdqZshudkx qdffmd sgd sZwnmnlx+ enkknvhmf svn qtkdr9
’Z( dZbg hmchbZsnq hr Zrrhfmdc sn nmkx nmd bZsdfnqx+ Zmc ’a( Z mdv bZsdfnqx hr drsZakhrgdc
vgdm Zs kdZrs svn hmchbZsnqr eqnl ch—dqdms qZsdqr ansg cdrbqhad Zm Zssqhatsd sgZs hr mns xds
bnudqdc ax dwhrshmf bZsdfnqhdr- Sgd cdbhrhnm hr otqdkx aZrdc nm sgd Zssqhatsd sgZs hmchbZsnqr
hmsdmc sn ldZrtqd+ qdfZqckdrr ne sgd ldsgnc nq cZsZ rntqbd sgZs hr trdc- Enq dwZlokd+
hmchbZsnqr qdkZsdc sn Enqdrsr vdqd sZjdm nts ne sgd kZqfdq bZsdfnqx ne Ahnchudqrhsx sn enql
sgdhq nvm bZsdfnqx- HmchbZsnqr sgZs Zqd tmhptd sn nmd qZsdq Zmc bntkc mns ad fqntodc vhsg
hmchbZsnqr eqnl nsgdq qZsdqr vdqd dZbg fhudm sgdhq nvm qZsdq,rodbhffb bZsdfnqx- Hm SZakd 4
sgdrd hmchbZsnqr Zqd rtllZqhydc tmcdq �tmbkZrrhffdc“-

Sgd qdrtkshmf sZwnmnlx Zrrhfmr sgd 6/8 hmchbZsnqr sn Z snsZk ne 54 chrshmbs bZsdfnqhdr-
?rrds3 gZr sgd lnrs hmchuhctZk hmchbZsnqr vhsg 171+ enkknvdc ax RtrsZhmZkxshbr vhsg 052-
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JKC+ QnadbnR?L+ Zmc LRBH gZud 67+ 7/+ Zmc 57+ qdrodbshudkx+ Zmc Uhfdn Dhqhr gZr 27-
Rnld bZsdfnqhdr–Enqdrsr+ enq dwZlokd–bnmsZhm itrs nmd hmchbZsnq eqnl svn qZsdqr- Nsgdqr+
rtbg Zr Rtookx BgZhm+ bnmsZhm rdudqZk hmchbZsnqr eqnl Zkk qZsdqr- ?qftZakx+ Enqdrsr hr ltbg
lnqd mZqqnv Z bZsdfnqx sgZm Rtookx BgZhm- Sgd qdZrnm enq sghr ch—dqdmbd hm aqnZcmdrr
hr sgZs sgdqd vdqd mn hmchbZsnqr hm Rtookx BgZhm sgZs snfdsgdq qdoqdrdmsdc Z lnqd mZqqnv
bnllnm bZsdfnqx- Sgdqdenqd+ sgd bnloZqhrnm hm sgd bZrd ne Rtookx BgZhm hr Zs Z lnqd
fdmdqZk kdudk+ Zmc hs lZx rddl nauhntr sgZs ch—dqdms qZsdqr sZjd Z ch—dqdms uhdv ne sghr
bZsdfnqx- Mdudqsgdkdrr+ fhudm sgd cZsZ+ sghr aqnZc bnloZqhrnm qdoqdrdmsr sgd lnrs rodbhffb
kdudk onrrhakd-

SZakd 4 ZkqdZcx qdudZkr sgZs sgdqd hr bnmrhcdqZakd rbnod chudqfdmbd- Nm sgd nmd gZmc+
sgdqd Zqd bZsdfnqhdr sgZs Zqd bnmrhcdqdc ax Zkk rhw qZsdqr+ hmchbZshmf rnld rnqs ne knvdrs bnl,
lnm cdmnlhmZsnq ne bZsdfnqhdr sgZs Zqd hmbktcdc hm Zm DRF qZshmf- Sgdrd Zqd Ahnchudqrhsx+
Dloknxdd Cdudknoldms+ Dmdqfx+ Fqddm Oqnctbsr+ GdZksg Zmc RZedsx+ KZanq OqZbshbdr+ Oqnc,
tbs RZedsx+ QdltmdqZshnm+ Rtookx BgZhm+ Zmc VZsdq- Nm sgd nsgdq gZmc+ sgdqd Zqd lZmx
dlosx bdkkr+ vghbg rgnvr sgZs eZq eqnl Zkk bZsdfnqhdr Zqd bnudqdc ax Zkk qZshmfr- Sgdqd Zqd
fZor mns nmkx enq bZsdfnqhdr sgZs bntkc ad cdrbqhadc Zr rodbhZkhydc+ rtbg Zr DkdbsqnlZfmdshb
ffdkcr+ ats Zkrn enq sgd bZsdfnqx SZwdr+ vghbg bntkc ad uhdvdc Zr Z etmcZldmsZk bnmbdqm hm
sgd bnmsdws ne DRF- ?krn+ sgd bnmrhcdqZakd mtladq ne tmbkZrrhffdc hmchbZsnqr rgnvr sgZs sgdqd
Zqd lZmx Zrodbsr ne DRF sgZs Zqd nmkx ldZrtqdc ax nmd nts ne rhw qZsdqr- ?rrds3 gZr+ vhsg
31+ sgd lnrs tmbkZrrhffdc hmchbZsnqr+ Zklnrs Zkk ne vghbg rsdl eqnl ?rrds3&r dbnmnlhb chldm,
rhnm- Sghr chldmrhnm bnmsZhmr hmchbZsnqr rtbg Zr mds hmbnld fqnvsg nq bZohsZk dwodmchstqd+
vghbg Zqd mns bnmrhcdqdc ax Zmx nsgdq qZshmf Zfdmbx- LRBH gZr 23 tmbkZrrhffdc hmchbZsnqr:
sgdrd bnld eqnl rn,bZkkdc dwonrtqd rbnqdr+ vghbg LRBH gZr Zr Z bntmsdqoZqs sn lnrs ne sgdhq
lZmZfdldms rbnqdr- Sgdrd dwonrtqd rbnqdr Zqd Z ldZrtqd ne gnv hlonqsZms nq lZsdqhZk sgd
bZsdfnqx hr enq sgd rodbhffb bnloZmx- Mnmd ne sgd nsgdq qZsdqr gZud hmchbZsnqr sgZs dwokhbhskx
ldZrtqd rtbg dwonrtqd-

Sgd sZwnmnlx hlonrdr Z rsqtbstqd nm sgd cZsZ sgZs Zkknvr Z rxrsdlZshb bnloZqhrnm-
Cdrbqhoshudkx+ hs ZkqdZcx rgnvr sgZs sgdqd hr rnld rbnod chudqfdmbd adsvddm ch—dqdms DRF
qZshmfr- Adxnmc sgZs+ hs oqnuhcdr Z aZrhr nm vghbg sn bnloZqd ldZrtqdldms Zmc vdhfgsr
chudqfdmbd+ vghbg vd vhkk cn hm sgd enkknvhmf rdbshnmr- Nauhntrkx+ sgd sZwnmnlx hr Zm hlonq,
sZms rsdo hm ntq ldsgncnknfx+ Zmc qdrtksr lZx ad rdmrhshud sn sgd oZqshbtkZq vZx hm vghbg vd
athks hs- Sn lZjd rtqd ntq qdrtksr Zqd mns cqhudm ax Z oZqshbtkZq bkZrrhffbZshnm+ vd bqdZsdc Zm
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ZksdqmZshud sZwnmnlx Zr Z qnatrsmdrr bgdbj- HmrsdZc ne bnmrsqtbshmf sgd bZsdfnqhdr eqnl sgd
anssnl to+ vd oqnctbdc Z sno,cnvm sZwnmnlx sgZs qdkhdr nm dwsdqmZk bZsdfnqhdr drsZakhrgdc
ax sgd RtrsZhmZahkhsx ?bbntmshmf RsZmcZqcr AnZqc ’R?RA(- R?RA gZr hcdmshffdc 15 rn,bZkkdc
fdmdqZk hrrtd bZsdfnqhdr+ vghbg Zqd sgd qdrtksr ne Z bnloqdgdmrhud rsZjdgnkcdq bnmrtksZshnm
oqnbdrr- ?r rtbg+ sgdrd bZsdfnqhdr qdoqdrdms sgd bnmrdmrtr ne Z vhcd qZmfd ne hmudrsnqr Zmc
qdftkZsnqr nm sgd rbnod ne qdkduZms DRF bZsdfnqhdr- Vd lZo Zkk hmchbZsnqr ZfZhmrs sgdrd
15 fdmdqZk hrrtd bZsdfnqhdr+ ZfZhm qdpthqhmf sgZs dZbg hmchbZsnq bZm nmkx ad Zrrhfmdc sn nmd
bZsdfnqx- Sghr ZksdqmZshud sZwnmnlx+ Zknmf vhsg qdrtksr sgZs Zqd aZrdc nm hs+ hr oqnuhcdc hm
sgd Hmsdqmds Zoodmchw- ?kk ntq qdrtksr gnkc Zkrn enq sghr ZksdqmZshud sZwnmnlx-

2-1 BWsdfnqx Rbnqdr

Nm sgd aZrhr ne ntq sZwnmnlx+ vd bZm rstcx ldZrtqdldms chudqfdmbd ax bnloZqhmf sgd
Zrrdrrldmsr ne ch—dqdms qZsdqr Zs sgd kdudk ne bZsdfnqhdr- Sn cn rn+ vd bqdZsd bZsdfnqx rbnqdr
’A( enq dZbg bZsdfnqx+ ffql+ Zmc qZsdq- BZsdfnqx rbnqdr Zqd bZkbtkZsdc ax sZjhmf sgd ZudqZfd
ne sgd hmchbZsnq uZktdr Zrrhfmdc sn sgd bZsdfnqx- Kds tr cdffmd sgd mnsZshnmr9

Cdffmhshnm 0 :Wsdenpx Mbnpdr� SWphWaidr� Wmc Emcdvdr,
Sgd enkknvhmf uTqhTakdr Tmc hmcdwdr Tqd trdc sgqntfgnts sgd oTodq.

MnsZshnm UZqhZakd Hmcdw QZmfd
, ?ssqhatsdr h ∆0. m(
F HmchbZsnqr h ∆0. m(
A BZsdfnqhdr i ∆0.k(
Meji HmchbZsnqr ⇒ Aeji h ∆0. meji(
Q QZsdqr j ∆0. 4(
C Ehqlr e ∆0. 612(

Sgd bTsdfnqx rbnqd hr bnlotsdc Tr

Aeji 9
0

meji

)

h∗Iejf

Fejh ’2(

enq ffql e fi qTshmf Tfdmbx jfi Tmc bTsdfnqx i,
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BZsdfnqx rbnqdr qdoqdrdms Z qZshmf Zfdmbx&r Zrrdrrldms ne Z bdqsZhm DRF bZsdfnqx- Sgdx
Zqd aZrdc nm ch—dqdms rdsr ne hmchbZsnqr sgZs dZbg qdkx nm ch—dqdms ldZrtqdldms oqnsnbnkr- Hs
enkknvr sgZs ch—dqdmbdr adsvddm bZsdfnqx rbnqdr rsdl eqnl ch—dqdmbdr hm gnv qZshmf Zfdmbhdr
bgnnrd sn ldZrtqd+ qZsgdq sgZm vgZs sgdx bgnnrd sn ldZrtqd- Sgtr+ ch—dqdmbdr adsvddm sgd
rZld bZsdfnqhdr eqnl ch—dqdms qZsdqr bZm ad hmsdqoqdsdc Zr ldZrtqdldms chudqfdmbd- Rnld
qZshmf Zfdmbhdr dloknx ch—dqdms rdsr ne hmchbZsnqr enq ch—dqdms hmctrsqhdr- Rtbg hmctrsqx,
rodbhffb bnmrhcdqZshnmr Zants ldZrtqdldms Zqd Zkrn qdfidbsdc hm sgd bZsdfnqx rbnqdr+ rhmbd
sgdx sZjd sgd ZudqZfd ne Zkk hmchbZsnq uZktdr sgZs Zqd ZuZhkZakd-

SZakd 5 rgnvr sgd bnqqdkZshnmr adsvddm sgd bZsdfnqhdr- Sgd bnqqdkZshnmr Zqd bZkbtkZsdc
nm sgd aZrhr ne bnlokdsd oZhqvhrd nardquZshnmr odq bZsdfnqx Zmc qZsdq oZhq- Sgdx qZmfd eqnl
,/-4 enq Qdronmrhakd LZqjdshmf adsvddm JKC Zmc RtrsZhmZkxshbr sn /-81 enq FknaZk BnloZbs
Ldladqrgho adsvddm RtrsZhmZkxshbr Zmc ?rrds3- Vgdm bnloZqhmf sgd ch—dqdms qZsdq oZhqr+
JKC Zmc LRBH gZud sgd ghfgdrs ZudqZfd bnqqdkZshnm+ vhsg /-58+ vgdqdZr Zkk nsgdq qZshmfr
gZud qdkZshudkx knv bnqqdkZshnmr vhsg JKC+ qZmfhmf eqnl /-01 sn /-10-

Adxnmc sgdrd cdrbqhoshud nardquZshnmr SZakd 5 n—dqr svn hmrhfgsr- Ehqrs+ bnqqdkZshnm kdudkr
Zqd gdsdqnfdmdntr- DmuhqnmldmsZk Onkhbx+ enq hmrsZmbd+ gZr Zm ZudqZfd bnqqdkZshnm kdudk ne
/-44- Sghr hmchbZsdr sgZs sgdqd hr Zs kdZrs rnld kdudk ne Zfqddldms qdfZqchmf sgd dwhrsdmbd Zmc
ptZkhsx ne sgd ffqlr& dmuhqnmldmsZk onkhbx- Ats dudm bZsdfnqhdr sgZs ldZrtqd rsqZhfgsenqvZqc
eZbsr sgZs Zqd dZrhkx nasZhmdc eqnl otakhb qdbnqcr cn mns Zkk gZud ghfg kdudkr ne bnqqdkZshnm-
Ldladqrgho ne sgd TM FknaZk BnloZbs Zmc BDN.BgZhqodqrnm rdoZqZshnm+ enq hmrsZmbd+
rgnv bnqqdkZshnmr ne /-81 Zmc /-48+ qdrodbshudkx- GdZksg Zmc RZedsx hr bnqqdkZsdc Zs /-2/+
SZwdr Zs /-/3- Sgdqd Zqd Zkrn Z mtladq ne mdfZshud bnqqdkZshnmr+ rtbg Zr Knaaxhmf adsvddm
RtrsZhmZkxshbr Zmc Uhfdn Dhqhr nq Hmchfdmntr Qhfgsr adsvddm RtrsZhmZkxshbr Zmc ?rrds3- Hm
sgdrd bZrdr+ sgd kdudk ne chrZfqddldms hr rn rdudqd sgZs qZshmf Zfdmbhdr qdZbg mns itrs ch—dqdms+
ats noonrhsd bnmbktrhnmr-

Sgd rdbnmc hmrhfgs hr sgZs bnqqdkZshnmr sdmc sn hmbqdZrd vhsg fqZmtkZqhsx- Enq dwZlokd+ sgd
bnqqdkZshnmr ne sgd bZsdfnqhdr VZsdq Zmc Dmdqfx Zqd nm ZudqZfd /-25 Zmc /-27+ qdrodbshudkx-
Sghr hr rtarsZmshZkkx knvdq sgZm sgd bnqqdkZshnm ne sgd dmuhqnmldmsZk chldmrhnm+ vhsg Zm
ZudqZfd ne /-42 qdonqsdc hm SZakd 1- Sghr hlokhdr sgZs chudqfdmbdr bnlodmrZsd dZbg nsgdq
sn rnld dwsdms ctqhmf ZffqdfZshnm- Sgdqd Zqd rdudqZk onsdmshZk qdZrnmr enq sghr nardquZshnm
Zmc vd cn mns dwoknqd sgdl dwgZtrshudkx hm sghr oZodq- Nmd qdZrnm lhfgs ad sgZs bZsdfnqx
rbnqdr adgZud khjd mnhrx ldZrtqdr ne Z kZsdms tmcdqkxhmf ptZkhsx+ rn sgZs sgd ldZrtqdldms
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chrZfqddldms nm hmchuhctZk bZsdfnqhdr bZmbdkr nts ctqhmf ZffqdfZshnm- Hs lZx Zkrn ad sgd bZrd
sgZs qZshmf Zfdmbhdr Zrrdrr Z ffql qdkZshudkx rsqhbskx hm nmd bZsdfnqx Zmc qdkZshudkx kdmhdmskx
hm Zmnsgdq- ? bnmbdqm lhfgs ad sgZs sgd knv bnqqdkZshnmr Zs sgd bZsdfnqx kdudk qdrtks eqnl
lhrbkZrrhffbZshnm hm ntq sZwnmnlx+ hm sgd rdmrd sgZs ghfgkx bnqqdkZsdc hmchbZsnqr vdqd rnqsdc
hmsn ch—dqdms bZsdfnqhdr- Vghkd vd bZmmns qtkd sghr nts bnlokdsdkx+ sgd ZksdqmZshud sZwnmnlx
aZrdc nm R?RA bqhsdqhZ lhshfZsdr sghr bnmbdqm- Hs hr Z ltbg kdrr fqZmtkZq bkZrrhffbZshnm+ vghbg
sgdqdenqd rgntkc cdbqdZrd sgd hmfitdmbd ne Zmx lhrbkZrrhffbZshnm- Sgd ZudqZfd bnqqdkZshnm odq
qZsdq oZhq+ gnvdudq+ gZqckx bgZmfdr vgdm trhmf sghr ZksdqmZshud sZwnmnlx- Sghr oqnuhcdr
qdZrrtqZmbd sgZs sgd nardqudc bnqqdkZshnm kdudkr Zqd mns Zm ZqsdeZbs ne lhrbkZrrhffbZshnm hm ntq
sZwnmnlx7-

Hm rtl+ sghr rdbshnm gZr rgnvm sgZs sgdqd hr rtarsZmshZk ldZrtqdldms chudqfdmbd+ hmch,
bZsdc ax knv kdudkr ne bnqqdkZshnmr adsvddm bZsdfnqx rbnqdr- Etqsgdqlnqd+ sgd rdbshnm gZr
qdudZkdc sgZs ldZrtqdldms chudqfdmbd hr gdsdqnfdmdntr Zbqnrr bZsdfnqhdr- Mdws+ vd stqm sn
vdhfgsr chudqfdmbd+ sgd sghqc Zmc ffmZk rntqbd ne chudqfdmbd-

2-2 :ffqdfWshnm Qtkd DrshlWshnm

AZrdc nm sgd bZsdfnqx rbnqdr vd bZm oqnbddc vhsg Zm ZmZkxrhr ne vdhfgsr chudqfdmbd- Sn
cn rn+ vd drshlZsd sgd ZffqdfZshnm qtkd sgZs sqZmrenqlr sgd bZsdfnqx rbnqdr Aeji hmsn sgd
qZshmf Qej enq dZbg qZsdq j- Hs stqmr nts sgZs Z rhlokd khmdZq etmbshnm hr rtflbhdms- Vd
odqenql Z mnm,mdfZshud kdZrs rptZqdr qdfqdrrhnm Zmc oqdrdms sgd qdrtkshmf bZsdfnqx vdhfgsr
hm SZakd 6- Hm Zcchshnm+ vd odqenql rdudqZk qnatrsmdrr bgdbjr sgZs qdkZw Zrrtloshnmr qdkZsdc
sn khmdZqhsx+ Zmc vd dwoknqd sgd rdmrhshuhsx sn trhmf ZksdqmZshud sZwnmnlhdr Zmc cZsZ eqnl Z
ch—dqdms xdZq-

BZsdfnqx rbnqdr+ Zr cdffmdc hm Rdbshnm 2-1+ rdqud Zr hmcdodmcdms uZqhZakdr- Vgdm sgdqd
Zqd mn hmchbZsnq uZktdr ZuZhkZakd sn bnlotsd sgd bZsdfnqx rbnqd enq Z fhudm ffql sgd rbnqd hr
rds sn ydqn- Sghr hr mdbdrrZqx hm nqcdq sn qtm qdfqdrrhnmr vhsgnts cqnoohmf Zkk bZsdfnqhdr vhsg
lhrrhmf uZktdr+ vghbg Zqd mtldqntr- Ne bntqrd+ sghr dmsZhkr Zm Zrrtloshnm sgZs lhrrhmf cZsZ
hmchbZsdr onnq odqenqlZmbd- BZsdfnqhdr enq vghbg sgdqd Zqd mn uZktdr ZuZhkZakd enq Zmx ffql
hm sgd bnllnm rZlokd Zqd cqnoodc- ?esdq sghr sqdZsldms+ bZsdfnqx rbnqdr Zqd mnqlZkhydc
sn ydqn ldZm Zmc tmhs uZqhZmbd+ bnqqdronmchmf sn sgd mnqlZkhydc qZshmfr- DZbg tmbkZrrhffdc

7Sgd bnqqdkZshnmr vhsg sgd sZwnmnlx aZrdc nm R@RA bqhsdqhZ bZm ad rddm hm SZakd @-1 hm sgd Hmsdqmds
Zoodmchw-
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hmchbZsnq hr sqdZsdc Zr Z rdoZqZsd qZsdq,rodbhffb bZsdfnqx-
Vd odqenql Z mnm,mdfZshud kdZrs rptZqdr qdfqdrrhnm+ vghbg hmbktcdr sgd bnmrsqZhms sgZs

bndflbhdmsr bZmmns ad mdfZshud- Sghr qdfidbsr sgd eZbs sgZs vd jmnv Z oqhnqh sgd chqdbshnmZkhsx
ne Zkk hmchbZsnqr+ Zmc bZm sgtr qtkd nts mdfZshud vdhfgsr hm Z khmdZq etmbshnm- Sgtr+ vd
drshlZsd sgd vdhfgsr ’tji( vhsg sgd enkknvhmf rodbhffbZshnm9

Qej 9
)

i∗�0.k(

Aeji · tji ) γej

tji ∗+λ

Rhmbd Zkk sgd cZsZ gZr addm mnqlZkhydc+ vd dwbktcd sgd bnmrsZms sdql- Ctd sn sgd mnm,
mdfZshuhsx bnmrsqZhms vd bZkbtkZsd sgd rsZmcZqc dqqnqr ax annsrsqZo- Vd enbtr nm sgd Q1 Zr
Z ldZrtqd ne ptZkhsx ne ffs-

Sgd qdrtksr Zqd rgnvm hm SZakd 6- LRBH gZr sgd knvdrs Q1+ vhsg /-68- RtrsZhmZkxshbr sgd
rdbnmc knvdrs+ vhsg /-8/- Sgd qdfqdrrhnmr enq JKC+ Uhfdn Dhqhr+ ?rrds3+ Zmc QnadbnR?L
gZud Q1 uZktdr ne /-88+ /-85+ /-81+ Zmc /-87+ qdrodbshudkx- Sgd ghfg Q1 uZktdr hmchbZsd sgZs Z
khmdZq lncdk aZrdc nm ntq sZwnmnlx hr Zakd sn qdokhbZsd sgd nqhfhmZk qZshmfr pthsd ZbbtqZsdkx-

Sgd qdfqdrrhnm qdoqdrdmsr Z khmdZq ZooqnwhlZshnm ne dZbg qZsdq&r ZffqdfZshnm qtkd+ Zmc
sgd qdfqdrrhnm bndflbhdmsr bZm ad hmsdqoqdsdc Zr bZsdfnqx vdhfgsr- Rhmbd Zkk uZqhZakdr gZud
addm mnqlZkhydc+ sgd lZfmhstcd ne sgd bndflbhdmsr hr bnloZqZakd Zmc hmchbZsdr sgd qdkZshud
hlonqsZmbd ne Z bZsdfnqx- Lnrs bndflbhdmsr Zqd ghfgkx rhfmhffbZms- Sgdqd Zqd rnld bndflbhdmsr
sgZs Zqd mns rhfmhffbZms Zs sgd 4$ sgqdrgnkc+ vghbg ldZmr sgZs ntq drshlZsdc vdhfgs hr
tmbdqsZhm- Sgnrd bndflbhdmsr Zqd+ gnvdudq+ ltbg rlZkkdq hm lZfmhstcd hm bnloZqhrnm sn sgd
rhfmhffbZms bndflbhdmsr: hm eZbs lnrs ne sgdl Zqd bknrd sn ydqn Zmc sgtr cn mns rddl sn Zm
hlonqsZms hmfitdmbd sgd ZffqdfZsd DRF qZshmf-

Sgdqd Zqd rtarsZmshZk ch—dqdmbdr hm sgd vdhfgsr enq ch—dqdms qZsdqr- Enq dwZlokd+ sgd
sgqdd lnrs hlonqsZms bZsdfnqhdr enq JKC Zqd BkhlZsd Qhrj LZmZfdldms+ Oqnctbs RZedsx+
Zmc QdltmdqZshnm- Enq Uhfdn Dhqhr+ sgdx Zqd Chudqrhsx+ DmuhqnmldmsZk Onkhbx+ Zmc KZanq
OqZbshbdr- Sghr ldZmr sgdqd hr mn nudqkZo hm sgd sgqdd lnrs hlonqsZms bZsdfnqhdr enq sgdrd
svn qZsdqr- Hm eZbs+ nmkx Qdrntqbd Dflbhdmbx Zmc BkhlZsd Qhrj LZmZfdldms Zqd Zlnmf
sgd sgqdd lnrs hlonqsZms bZsdfnqhdr enq lnqd sgZm nmd qZsdq- ?s sgd rZld shld+ sgdqd Zqd
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bZsdfnqhdr sgZs gZud ydqn vdhfgs enq Zkk qZsdqr+ rtbg Zr BkhmhbZk SqhZkr Zmc DmuhqnmldmsZk
Ehmdr+ FLNr+ Zmc Nynmd,Cdokdshmf FZrdr- Sghr rtffdrsr sgdrd bZsdfnqhdr gZud mn rsZshrshbZk
qdkduZmbd enq Zmx ne sgd ZffqdfZsd qZshmfr- Sgdrd nardquZshnmr ghfgkhfgs sgZs ch—dqdms qZsdqr
gZud rtarsZmshZkkx ch—dqdms uhdvr Zants vghbg bZsdfnqhdr Zqd lnrs hlonqsZms- Hm nsgdq vnqcr+
sgdqd hr rtarsZmshZk vdhfgsr chudqfdmbd adsvddm qZsdqr-

Sgd drshlZshnm ne sgd ZffqdfZshnm etmbshnm dmsZhkr rdudqZk Zrrtloshnmr- Sn dmrtqd sgd
qnatrsmdrr ne ntq qdrtksr+ vd duZktZsd rdudqZk nsgdq rodbhffbZshnmr- Sgd qdrtksr ne sgdrd Zksdq,
mZshud rodbhffbZshnmr Zqd rtllZqhydc hm SZakd 7- Mnmd ne sgdl n—dq rtarsZmshZk hloqnudldmsr
hm sgd ptZkhsx ne ffs nudq sgd mnm,mdfZshud khmdZq qdfqdrrhnm-

Ehqrs+ vd qtm Zm nqchmZqx kdZrs rptZqdr qdfqdrrhnm hm nqcdq sn qdkZw sgd mnm,mdfZshuhsx
bnmrsqZhms- Cnhmf rn kdZcr nmkx sn rlZkk bgZmfdr Zmc cndr mns hloqnud sgd ptZkhsx ne ffs enq
Zmx qZsdq- Rdbnmc+ vd qtm mdtqZk mdsvnqjr hm nqcdq sn Zkknv enq Z mnm,khmdZq Zmc fidwhakd
enql ne sgd ZffqdfZshnm etmbshnm- ?r mdtqZk mdsvnqjr Zqd oqnmd sn nudqffsshmf+ vd qdonqs sgd
nts,ne,rZlokd ffs- Vd qZmcnlkx Zrrhfm 0/$ ne sgd ffqlr sn Z sdrshmf rds+ Zmc sgd qdrs sn Z
sqZhmhmf rds-8 Sn n—dq Z oqnodq bnloZqhrnm+ vd bnloZqd sgdhq odqenqlZmbd sn sgd dpthuZkdms
nts,ne,rZlokd Q1 enq sgd mnm,mdfZshud kdZrs rptZqdr oqnbdctqd- Vd qtm Z nmd,ghccdm,kZxdq
mdtqZk mdsvnqj vhsg Z khmdZq ZbshuZshnm etmbshnm Zmc nmd vhsg Z qdkt ZbshuZshnm etmbshnm-
Ansg odqenql lZqjdckx adssdq enq LRBH+ ats mns enq Zmx ne sgd nsgdq qZsdqr- Sghr hlokhdr
sgZs sgd ZffqdfZshnm qtkd ne sgd LRBH qZshmf hr sn rnld dwsdms mnm,khmdZq- Hm eZbs+ sgd
qdkZshudkx rhlokd dwokZmZshnm rddl sn ad hmctrsqx,rodbhffb vdhfgsr- Hm tmqdonqsdc sdrsr+ vd
bnmffql sgZs sgd ptZkhsx ne ffs enq LRBH hr vdkk Zanud /-8/ hm hmctrsqx rta,rZlokdr dudm
enq Z khmdZq qdfqdrrhnm- Sghqc+ vd hlokdldms Z qZmcnl enqdrs drshlZsnq Zr Zm ZksdqmZshud
mnm,khmdZq sdbgmhptd- Sghr ZooqnZbg xhdkcr+ gnvdudq+ rtarsZmshZkkx knvdq Q1 uZktdr enq lnrs
qZsdqr-

Vd Zkrn bgdbj vgdsgdq sgd sZwnmnlx sgZs vd hlonrdc nm sgd nqhfhmZk hmchbZsnqr gZr
Zm hmfitdmbd nm sgd ptZkhsx ne ffs- Sn sghr dmc+ vd qdokhbZsd sgd mnm,mdfZshud kdZrs rptZqdr
drshlZshnm ne sgd ZffqdfZshnm qtkd trhmf sgd R?RA sZwnmnlx-0. Sgd ptZkhsx ne ffs hr uhqstZkkx
hcdmshbZk- EhmZkkx+ vd qtm Zm nqchmZqx kdZrs rptZqdr qdfqdrrhnm vhsgnts Zmx sZwnmnlx+ qd,
fqdrrhmf dZbg qZsdq&r nqhfhmZk hmchbZsnqr nm sgd qZshmfr- Sgd ptZkhsx ne ffs hr Zkrn udqx rhlhkZq+

8@r ZffqdfZshnm qtkdr Zqd rtaidbs sn bgZmfd nudq shld+ vd cn mns qtm sdrsr vgdqd sgd hm,rZlokd adknmfr
sn Z ch—dqdms xdZq sgZm sgd nts,ne,rZlokd-

0�Rdd SZakd @-2 hm sgd Hmsdqmds Zoodmchw enq sgd bndflbhdmsr-
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sgd lnrs mnsZakd bgZmfd adhmf Z rlZkk hmbqdZrd ne /-/2 enq sgd LRBH qZshmf- EhmZkkx+ vd
odqenql sgd qdfqdrrhnm trhmf cZsZ eqnl sgd xdZq 1/06 ’vhsgnts JKC( hmrsdZc ne 1/03- Hm sghr
bZrd+ sgd ptZkhsx ne ffs hr vnqrd enq LRBH Zmc ?rrds3+ hmchbZshmf sgZs sgdhq ldsgncnknfhdr gZud
bgZmfdc nudq shld- Hm rtl+ vd bnmbktcd sgZs mnmd ne sgd ZksdqmZshud rodbhffbZshnmr xhdkcr
rtarsZmshZk hloqnudldmsr hm sgd ptZkhsx ne ffs nudq sgd mnm,mdfZshud kdZrs rptZqdr lncdk-

3 Cdbnlonrhshnm Wmc QWsdq D�dbs
Rn eZq+ vd gZud rgnvm sgZs rbnod+ ldZrtqdldms+ Zmc vdhfgsr chudqfdmbd dwhrs- Hm sghr

rdbshnm+ vd Zhl sn tmcdqrsZmc gnv sgdrd rntqbdr ne chudqfdmbd snfdsgdq dwokZhm sgd chudqfdmbd
ne DRF qZshmfr- RodbhffbZkkx+ vd cdbnlonrd qZshmfr chudqfdmbd hmsn sgd bnmsqhatshnmr ne rbnod+
ldZrtqdldms+ Zmc vdhfgsr chudqfdmbd- Vd Zkrn hmudrshfZsd sgd oZssdqmr adghmc ldZrtqdldms
chudqfdmbd Zmc cdsdbs Z qZsdq d—dbs+ ldZmhmf sgZs ldZrtqdldms hr hmfitdmbdc ax sgd qZshmf
Zfdmbx&r fdmdqZk uhdv ne sgd qZsdc ffql-

3-0 Rbnod) LdWrtqdldms) Wmc Vdhfgsr chudqfdmbd

Vd cdudkno svn ZksdqmZshud ZooqnZbgdr enq sgd cdbnlonrhshnm- Ehqrs+ vd ZqhsgldshbZkkx
cdbnlonrd sgd ch—dqdmbd adsvddm svn qZshmfr hmsn ch—dqdmbdr ctd sn rbnod+ ctd sn ldZrtqd,
ldms+ Zmc ctd sn vdhfgsr- Sghr ZooqnZbg hcdmshffdr dwZbskx sgd rghes bZtrdc ax dZbg rntqbd ne
chudqfdmbd- Xds Zr sgdrd rghesr Zqd mns hmcdodmcdms ne dZbg nsgdq+ sgd ZooqnZbg hr mns hcdZk
sn cdsdqlhmd sgdhq qdkZshud bnmsqhatshnm sn sgd snsZk chudqfdmbd- Sgtr+ hm Z rdbnmc ZooqnZbg+
vd Zcnos Z qdfqdrrhnm,aZrdc ZooqnZbg sn oqnuhcd Zs kdZrs Z qZmfd ne sgd qdkZshud bnmsqhatshnmr
ne rbnod+ ldZrtqdldms+ Zmc vdhfgsr-

3-0-0 :qhsgldshb Cdbnlonrhshnm

Sgd Zqhsgldshb uZqhZmbd cdbnlonrhshnm qdkhdr nm sgd sZwnmnlx+ sgd bZsdfnqx rbnqdr+ Zmc
sgd ZffqdfZshnm vdhfgsr drshlZsdc hm Rdbshnm 2- Hs Zrrtldr sgZs Zkk DRF qZshmfr Zqd khmdZq
bnlahmZshnmr ne sgdhq bZsdfnqx rbnqdr- Sghr Zrrtloshnm hr qdZrnmZakd aZrdc nm sgd ptZkhsx
ne ffs ne sgd khmdZq drshlZshnmr- Sgd oqnbdctqd hcdmshffdr gnv rbnod+ ldZrtqdldms+ Zmc
vdhfgsr chudqfdmbd Zcc to sn sgd ch—dqdmbd adsvddm svn DRF qZshmfr ne Z fhudm ffql- Rbnod
chudqfdmbd hr oZqshZkdc nts ax bnmrhcdqhmf nmkx sgd bZsdfnqhdr sgZs Zqd dwbktrhudkx bnmsZhmdc
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hm nmd ne sgd svn qZshmfr- LdZrtqdldms chudqfdmbd hr hrnkZsdc ax bZkbtkZshmf ansg qZshmfr
vhsg hcdmshbZk vdhfgsr+ rn sgZs ch—dqdmbdr bZm nmkx rsdl eqnl ch—dqdmbdr hm ldZrtqdldms-
Vdhfgsr chudqfdmbd hr vgZs qdlZhmr ne sgd snsZk ch—dqdmbd-

Kds =Qej ’vgdqd j ⇒ W. a( ad sgd qZshmf oqnuhcdc ax qZshmf Zfdmbx W Zmc qZshmf Zfdmbx a enq
Z bnllnm rds ne e bnloZmhdr- =Qej cdmnsdr sgd ffssdc qZshmf Zmc =tji sgd drshlZsdc vdhfgsr
enq qZsdq j Zmc bZsdfnqx i aZrdc nm sgd qdfqdrrhnm hm SZakd 6- Sgtr+ sgd cdbnlonrhshnm hr
aZrdc nm sgd enkknvhmf qdkZshnmrgho9

=Qej 9 Aeji · =tji ’3(

Bnllnm bZsdfnqhdr+ vghbg Zqd hmbktcdc hm sgd rbnod ne ansg qZsdqr+ Zqd cdmnsdc Zr
Aejibnk - Dwbktrhud bZsdfnqhdr+ vghbg Zqd hmbktcdc ax nmkx nmd qZsdq+ Zqd cdmnsdc Zr AeNi,.co

Zmc Aeaia.co
+ vgdqd iN.cw ’ia.cw( hr sgd rds ne bZsdfnqhdr sgZs Zqd ldZrtqdc ax qZshmf Zfdmbx W

ats mns a ’a ats mns W(- RhlhkZqkx+ =tNibnk Zmc =taibnk Zqd sgd vdhfgsr trdc ax qZshmf Zfdmbhdr W
Zmc a enq sgd bnllnm bZsdfnqhdr+ Zmc =tNi,.co Zqd sgd vdhfgsr enq sgd bZsdfnqhdr nmkx ldZrtqdc
ax W+ Zmc ZmZknfntrkx =taia.co

enq a- Vd rdoZqZsd sgd qZshmf aZrdc nm bnllnm Zmc dwbktrhud
bZsdfnqhdr Zr enkknvr9

Cdffmhshnm 1 :nllnm Wmc Cvbitrhud :Wsdenphdr
Enq j ⇒ !W. a{ cdffmd.

=Qej.bnk 9 Aejibnk · =tjibnk

=Qej.cw 9 Aejij.co
· =tjij.co

=Qej 9 =Qej.bnk ) =Qej.cw

’4(

Nm sghr aZrhr+ vd bZm oqnuhcd sdqlr enq sgd bnmsqhatshnmr ne rbnod+ ldZrtqdldms+ Zmc
vdhfgsr chudqfdmbd sn sgd nudqZkk chudqfdmbd-

Cdffmhshnm 2 Mbnod� IdWrtpdldms� Wmc Vdhegsr
Sgd ch�dqdmbd adsvddm svn qTshmfr �N.a bnmrhrsr ne sgqdd bnlonmdmsr.

�eN.a 9 =QeN � =Qea 9 �qbnoc )�kcNq )�tchfgsq ’5(

Sgd sdqlr enq rbnodfi ldTrtqdldmsfi Tmc vdhfgsr Tqd fhudm Tr enkknvr.
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�pbnoc 2 Ae,i,�co · =t,i,�co � Aeaia�co · =taia�co

�kc,p 2 ∆Ae,ibme
� Aeaibme

(· =t�

�tchfgsp 2 Ae,ibme
· ∆ =t,ibme

� =t�(� Aeaibme
· ∆ =taibme

� =t�(

’6(

vgdqd =t× Tqd sgd drshlTsdr eqnl onnkhmf qdfqdrrhnmr trhmf sgd bnllnm bTsdfnqhdr
∣

=QeN.bnk

=Qea.bnk

(
9

∣
AeNibnk

Aeaibnk

(
· t× )

∣
γeN

γea

(
’7(

Rbnod chudqfdmbd �qbnoc hr sgd ch—dqdmbd adsvddm qZshmfr sgZs Zqd bZkbtkZsdc trhmf nmkx
ltstZkkx dwbktrhud bZsdfnqhdr- LdZrtqdldms chudqfdmbd �kcNq hr bZkbtkZsdc aZrdc nm sgd
bnllnm bZsdfnqhdr Zmc hcdmshbZk vdhfgsr enq ansg qZsdqr- HcdmshbZk vdhfgsr =t× Zqd drshlZsdc
hm dptZshnm 7+ vghbg hr Z mnm,mdfZshud onnkhmf qdfqdrrhnm ne sgd rsZbjdc qZshmfr nm sgd rsZbjdc
bZsdfnqx rbnqdr ne sgd svn qZsdqr- Rhmbd sgd kdZrs rptZqdr lZjd rtqd sgZs vd lZwhlhyd sgd
ffs vhsg =t×+ vd bZm cdctbd sgZs �kcNq bZostqdr sgd ch—dqdmbdr sgZs Zqd dwbktrhudkx ctd sn
ch—dqdmbdr hm sgd bZsdfnqx rbnqdr- Vdhfgsr chudqfdmbd ’�tchfgsq( hr rhlokx sgd qdlZhmcdq
ne sgd snsZk ch—dqdmbd+ nq+ lnqd dwokhbhskx+ Z qZsdq&r bZsdfnqx rbnqdr ltkshokhdc vhsg sgd
ch—dqdmbd adsvddm sgd qZsdq,rodbhffb vdhfgsr =tNibnk Zmc =t×- Hs ltrs ad mnsdc sgZs Zkk sgdrd
bZkbtkZshnmr Zqd odqenqldc trhmf sgd ffssdc qZshmfr =Q Zmc sgd ffssdc vdhfgsr =t+ rhmbd sgd
nqhfhmZk ZffqdfZshnm etmbshnm hr mns jmnvm vhsg bdqsZhmsx-

Ax vZx ne Zm dwZlokd+ Ehftqd 4 rgnvr sgd cdbnlonrhshnm ne sgd qZshmf chudqfdmbd ad,
svddm qZshmfr eqnl ?rrds3 Zmc JKC enq AZqqhbj Fnkc BnqonqZshnm- Sgd bnloZmx qdbdhudc Z
mnqlZkhydc qZshmf ne /-41 eqnl ?rrds3 ur- ,0-0/ eqnl JKC- Sgd qdrtkshmf ch—dqdmbd ne 0-50
hr rtarsZmshZk bnmrhcdqhmf sgZs sgd qZshmf hr mnqlZkhydc sn tmhs uZqhZmbd- Sgd ch—dqdmbd ad,
svddm ntq ffssdc qZshmfr hr rkhfgskx knvdq+ Zs 0-5/+ ctd sn qdrhctZkr ne )/-/8 Zmc )/-0/ enq sgd
ffssdc qZshmfr ne ?rrds3 Zmc JKC+ qdrodbshudkx- Sghr ch—dqdmbd bnmrhrsr ne /-30 rbnod chudq,
fdmbd+ /-66 ldZrtqdldms chudqfdmbd+ Zmc /-31 vdhfgsr chudqfdmbd- Sgd sgqdd lnrs qdkduZms
bZsdfnqhdr sgZs bnmsqhatsd sn rbnod chudqfdmbd Zqd SZwdr+ Qdrntqbd Dflbhdmbx+ Zmc AnZqc+
Zkk ne vghbg Zqd dwbktrhudkx bnmrhcdqdc ax ?rrds3- Sgd hmbktrhnm ne sgd bZsdfnqhdr Qdrntqbd
Dflbhdmbx Zmc AnZqc lZjd sgd ?rrds3 qZshmf lnqd eZunqZakd+ ats sgdhq d—dbs hr oZqskx bnl,
odmrZsdc ax sgd hmbktrhnm ne SZwdr+ vghbg vnqjr hm sgd noonrhsd chqdbshnm- Sgd sgqdd lnrs
qdkduZms bZsdfnqhdr enq ldZrtqdldms chudqfdmbd Zqd Hmchfdmntr Qhfgsr+ Atrhmdrr Dsghbr+ Zmc
QdltmdqZshnm- JKC fhudr sgd bnloZmx lZqjdckx knvdq rbnqdr enq Atrhmdrr Dsghbr Zmc Qd,
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ltmdqZshnm sgZm ?rrds3+ ats Z ghfgdq rbnqd enq Hmchfdmntr Qhfgsr- Sgd ch—dqdms Zrrdrrldms
ne QdltmdqZshnm Zbbntmsr enq Zants Z sghqc ne sgd nudqZkk qZshmf chudqfdmbd- Sgd lnrs qdk,
duZms bZsdfnqhdr enq vdhfgsr chudqfdmbd Zqd Bnlltmhsx Zmc Rnbhdsx+ Ahnchudqrhsx+ Zmc Snwhb
Rohkkr- Ch—dqdms vdhfgsr enq sgd bZsdfnqhdr Ahnchudqrhsx Zmc Snwhb Rohkkr cqhud sgd svn qZshmfr
ZoZqs+ vghkd sgd vdhfgsr ne Bnlltmhsx Zmc Rnbhdsx bnlodmrZsd oZqs ne sghr d—dbs- Sgd
bnlahmdc d—dbs ne sgd qdlZhmhmf bZsdfnqhdr hr rgnvm enq dZbg rntqbd ne chudqfdmbd tmcdq sgd
kZadk �Nsgdq“- Sghr dwZlokd n—dqr Z bnmbqdsd dwokZmZshnm ne vgx sgdrd svn rodbhffb qZshmfr
ch—dq-

Bqnrr,rdbshnmZk qdrtksr ne sgd cdbnlonrhshnm Zqd oqdrdmsdc hm SZakd 8+ vgdqd OZmdk ?
rgnvr sgd cZsZ enq dZbg qZsdq oZhq Zmc OZmdk A rgnvr ZudqZfdr odq qZsdq aZrdc nm OZmdk
?- Sgd ffqrs sgqdd bnktlmr rgnv sgd ldZm Zarnktsd uZktdr ne rbnod+ ldZrtqdldms+ Zmc
vdhfgsr chudqfdmbd- Sgd bnktlm �Ehssdc“ oqdrdmsr sgd ch—dqdmbd adsvddm sgd ffssdc qZshmfr��� =Qej0 � =Qej1

���+ Zmc sgd bnktlm �Sqtd“ oqdrdmsr sgd ch—dqdmbd adsvddm sgd nqhfhmZk qZshmfr
}Qej0 �Qej1 }- Rhmbd sgd qZshmfr gZud addm mnqlZkhydc sn gZud ydqn ldZm Zmc tmhs uZqhZmbd+
Zkk uZktdr bZm ad hmsdqoqdsdc hm sdqlr ne rsZmcZqc cduhZshnmr-

OZmdk ? rgnvr sgZs+ nm ZudqZfd+ ldZrtqdldms chudqfdmbd hr sgd lnrs qdkduZms cqhudq ne
DRF qZshmf chudqfdmbd+ enkknvdc ax rbnod chudqfdmbd Zmc vdhfgsr chudqfdmbd- LdZrtqdldms
chudqfdmbd bZtrdr Zm ZudqZfd Zarnktsd rghes ne /-43 rsZmcZqc cduhZshnmr+ qZmfhmf eqnl /-28 sn
/-56- Rbnod chudqfdmbd bZtrdr Zm ZudqZfd Zarnktsd rghes ne /-37 rsZmcZqc cduhZshnmr+ qZmfhmf
eqnl /-08 sn /-75- Vdhfgsr chudqfdmbd bZtrdr Zm ZudqZfd Zarnktsd rghes ne /-23 rsZmcZqc
cduhZshnmr+ qZmfhmf eqnl /-00 sn /-46- Sgd ffssdc qZshmf chudqfdmbd hr rhlhkZq sn sgd sqtd
qZshmf chudqfdmbd+ vghbg bnqqdronmcr sn sgd ptZkhsx ne ffs ne sgd drshlZshnmr hm Rdbshnm 2-2-

OZmdk A ghfgkhfgsr ch—dqdmbdr adsvddm qZsdqr- LRBH hr sgd nmkx qZsdq vgdqd rbnod hmrsdZc
ne ldZrtqdldms chudqfdmbd bZtrdr sgd kZqfdrs rghes- Vhsg Z lZfmhstcd ne /-74+ sgd rbnod
chudqfdmbd ne LRBH hr svhbd Zr kZqfd Zr sgd rbnod chudqfdmbd ne Zmx nsgdq qZsdq- LRBH hr Zkrn
sgd nmkx qZsdq enq vghbg vdhfgsr chudqfdmbd hr Zklnrs dptZkkx Zr qdkduZms Zr ldZrtqdldms
chudqfdmbd- JKC hr mnsdvnqsgx hm sgZs hs gZr sgd ghfgdrs uZktd enq ldZrtqdldms chudqfdmbd
ne Zkk qZsdqr- Sgtr+ vghkd ldZrtqdldms chudqfdmbd hr sgd jdx rntqbd ne chudqfdmbd enq lnrs
qZsdqr+ LRBH rsZmcr nts Zr sgd nmkx qZsdq vgdqd rbnod chudqfdmbd hr dudm lnqd hlonqsZms-
Sgd dwokZmZshnm khdr oZqshZkkx hm LRBH&r rn,bZkkdc dwonrtqd rbnqdr- ?r cdrbqhadc hm Rdbshnm 2+
sgdrd rbnqdr drrdmshZkkx rds bnloZmx,rodbhffb vdhfgsr enq dZbg bZsdfnqx Zmc gZud mn dpthuZkdms
hm sgd nsgdq qZshmf ldsgncr- Sgdrd rbnqdr Zqd sgdqdenqd tmhptd sn LRBH Zmc hmbqdZrd sgd
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rbnod chudqfdmbd ne LRBH vhsg qdrodbs sn Zkk nsgdq qZsdqr-
Sgd rtl ne rbnod+ ldZrtqdldms+ Zmc vdhfgsr chudqfdmbd dwbddcr sgd nudqZkk qZshmf ch,

udqfdmbd hm Zkk bZrdr- Sghr rtffdrsr sgZs sgd sgqdd rntqbdr ne chudqfdmbd Zqd mdfZshudkx
bnqqdkZsdc Zmc oZqshZkkx bnlodmrZsd dZbg nsgdq- Sghr hr mns rtqoqhrhmf fhudm sgZs+ ax sgdhq
bnmrsqtbshnm+ ldZrtqdldms Zmc vdhfgsr chudqfdmbd Zqd qdkZsdc sgqntfg sgd drshlZshnm ne =t-
Vghkd sgd Zqhsgldshb cdbnlonrhshnm hr dwZbs enq Zmx fhudm ffql+ sgd ZudqZfdr ne sgd Zarnktsd
chrsZmbdr cn mns Zcc to sn sgd snsZk- Mdudqsgdkdrr+ sgd cdbnlonrhshnm rgnvr sgZs nm ZudqZfd
ldZrtqdldms chudqfdmbd sdmcr sn bZtrd sgd fqdZsdrs rghes+ enkknvdc ax rbnod chudqfdmbd+ Zmc
ffmZkkx vdhfgsr chudqfdmbd-

3-0-1 Qdfqdrrhnm,AWrdc Cdbnlonrhshnm

Hm sghr rdbshnm vd oqdrdms Zm ZksdqmZshud cdbnlonrhshnm ldsgncnknfx- Vd qdfqdrr sgd
qZshmfr ne nmd Zfdmbx nm sgd qZshmfr ne Zmnsgdq+ Zmc ZmZkxyd sgd fZhm hm dwokZmZsnqx onvdq
sgZs hr ctd sn uZqhZakdr qdoqdrdmshmf rbnod+ ldZrtqdldms+ Zmc vdhfgsr chudqfdmbd- Cnhmf rn
Zccqdrrdr sgd jdx rgnqsbnlhmf ne sgd ldsgncnknfx eqnl sgd oqduhntr rdbshnm+ sgZs sgd sgqdd
rntqbdr ne chudqfdmbd cn mns Zcc to sn sgd snsZk chudqfdmbd-

Cdffmhshnm 3 IdWrtpdldms� Mbnod� Wmc Vdhegsr SWphWaidr

RbnoceN.a 9 Aeaia.co
− =taia.co

’8(
IcWqeN.a 9 Aeaibnk − =tNibnk ’0/(
SchfgseN.a 9 AeNibnk − =taibnk ’00(

RhlhkZq sn sgd oqhnq cdbnlonrhshnm+ sghr ZooqnZbg Zkrn qdkhdr nm sgd sZwnmnlx+ bZsdfnqx
rbnqdr+ Zmc sgd vdhfgsr drshlZsdc hm Rdbshnm 2-2- RbnoceN.a bnmrhrsr ne nmkx sgd bZsdfnqhdr Zmc
sgd bnqqdronmchmf vdhfgsr sgZs Zqd dwbktrhud sn qZsdq a- IcWqeN.a bnmrhrsr ne sgd bZsdfnqx
rbnqdr hm qZsdq a Zmc qZsdq W&r bnqqdronmchmf vdhfgsr enq sgd bnllnm bZsdfnqhdr- EhmZkkx+ sgd
uZqhZakd SchfgseN.a bnmrhrsr ne bZsdfnqx rbnqdr eqnl qZsdq W Zmc sgd bnqqdronmchmf vdhfgsr
eqnl qZsdq a enq sgd bnllnm bZsdfnqhdr- Ntq otqonrd hr sn bnlotsd sgd khmdZq qdfqdrrhnm hm
dptZshnm 01 Zmc sn duZktZsd sgd lZqfhmZk Q1 ne sgd sgqdd sdqlr Zcchmf sgdl sn sgd qdfqdrrhnm
nmd Zs Z shld-
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=Qea 9 α − =QeN ) αq − RbnoceN.a ) αk −IcWqeN.a ) αt −SchfgseN.a ) γ ’01(

Sgd ffssdc qZshmf =Qea hr sgd ntsbnld ne sgd cns oqnctbs adsvddm sgd bZsdfnqx rbnqdr Aeai

Zmc qZsdq a&r drshlZsdc vdhfgsr =tai: sgd dpthuZkdms hr sqtd enq qZshmf Zfdmbx W- Kds tr qdbZkk
sgZs sgd ffssdc qZshmf ne qZsdq W hr =QeN 9 AeNibnk − =tNibnk ) AeNico − =tNico - Hs enkknvr sgZs =QeN

bZm ad sgntfgs ne Zr Z bnmsqnk uZqhZakd enq sgd hmenqlZshnm sgZs bnldr eqnl qZsdq T hm sgd
bnmrsqtbshnm ne sgd sgqdd uZqhZakdr RbnoceN.a+ IcWqeN.a+ Zmc SchfgseN.a- Gdmbd+ IcWqeN.a bZm
ad Zssqhatsdc sn ldZrtqdldms Zr vd ZkqdZcx bnmsqnk enq sgd bnllnm bZsdfnqhdr Zmc vdhfgsr
eqnl qZsdq W ats mns enq sgd bnllnm bZsdfnqhdr eqnl qZsdq a- Sgd rZld hcdZ hr adghmc
SchfgseN.a+ vgdqd vd ZkqdZcx bnmsqnk enq sgd bnllnm bZsdfnqhdr Zmc vdhfgsr ne qZsdq W ats
mns enq sgd vdhfgsr eqnl qZsdq a- Sghr uZqhZakd bZm sgtr ad Zssqhatsdc sn vdhfgsr-

Fhudm sgZs sgd sgqdd sdqlr rbnod+ ldZrtqdldms+ Zmc vdhfgsr Zqd bnqqdkZsdc vhsg dZbg
nsgdq+ sgd nqcdq hm vghbg vd Zcc sgdl Zr qdfqdrrnqr sn qdfqdrrhnm 01 lZssdqr- Vd sgtr qtm
oZqshZkhmf,nts qdfqdrrhnmr hm nqcdq sn bZkbtkZsd Z knvdq Zmc Zm toodq antmc ne sgd ZcchshnmZk
dwokZmZsnqx onvdq ne sgnrd sdqlr- Enq dwZlokd+ sn drshlZsd sgd bnmsqhatshnm ne rbnod+ vd
qtm ch—dqdms bnloZqhrnmr- Vd drshlZsd svn qdfqdrrhnmr+ nmd vhsg Zmc Zmnsgdq vhsgnts Rbnod
sn bnlotsd sgd ch—dqdmbd adsvddm sgd Q1 uZktdr- Ax bgZmfhmf sgd qdfqdrrnqr hm sgd aZrdkhmd+
sgd bnmsqhatshnm ne rbnod bgZmfdr- Vd sgdqdenqd qtm qdfqdrrhnmr hm Zkk onrrhakd bnlahmZshnmr-
Enq dwZlokd+ enq rbnod vd drshlZsd sgd enkknvhmf dhfgs qdfqdrrhnmr9

=Mea 2 � − =Me, ) β� 2≥ M1
�

=Mea 2 � − =Me, ) �p − Rakoce,�a ) β0 2≥ M1
0

=Mea 2 � − =Me, ) �k −IcWpe,�a ) β1 2≥ M1
1

=Mea 2 � − =Me, ) �p − Rakoce,�a ) �k −IcWpe,�a ) β2 2≥ M1
2

=Mea 2 � − =Me, ) �t −Schegse,�a ) β3 2≥ M1
3

=Mea 2 � − =Me, ) �p − Rakoce,�a ) �t −Schegse,�a ) β4 2≥ M1
4

=Mea 2 � − =Me, ) �k −IcWpe,�a ) �t −Schegse,�a ) β5 2≥ M1
5

=Mea 2 � − =Me, ) �p − Rakoce,�a ) �k −IcWpe,�a ) �t −Schegse,�a ) β6 2≥ M1
6

Sgd bnmsqhatshnm ne rbnod hr sgd fZhm hm dwokZmZsnqx onvdq+ fhudm ax sgd entq ch—dqdmbdr
!Q1

0 � Q1
). Q

1
2 � Q1

1. Q
1
4 � Q1

3. Q
1
6 � Q1

5{- Ne sgdrd entq+ vd qdonqs sgd lhmhltl Zmc sgd
lZwhltl uZktd-
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Sgd qdrtksr ne sgd rsZshrshbZk cdbnlonrhshnm Zqd oqdrdmsdc hm SZakd 0/+ vgdqd OZmdk ?
rgnvr sgd cZsZ enq dZbg qZsdq oZhq Zmc OZmdk A rgnvr ZudqZfdr odq qZsdq- Sgd ffqrs bnktlm
oqdrdmsr sgd aZrdkhmd Q1+ vghbg+ hm sgd ffqrs qnv+ enq dwZlokd+ hr rhlokx qdfqdrrhmf sgd JKC
qZshmf nm sgd Uhfdn Dhqhr qZshmf- Sgd rdbnmc bnktlm hr sgd Q1 eqnl Z qdfqdrrhnm sgZs hmbktcdr
Zkk entq bnuZqhZsdr–sgZs hr+ hs hmbktcdr qZshmf W oktr sgd rbnod+ ldZrtqdldms+ Zmc vdhfgsr
uZqhZakdr- Sgd mdws rhw bnktlmr hmchbZsd sgd lhmhltl Zmc lZwhltl Q1 fZhm ne dwokZmZsnqx
onvdq ctd sgd hmbktrhnm ne sgd rbnod+ ldZrtqdldms+ Zmc vdhfgsr uZqhZakdr-

Sgd ffqrs bnktlm rgnvr sgZs sgd ZudqZfd dwokZmZsnqx onvdq vgdm sqxhmf sn rhlokx dwokZhm
nmd qZshmf vhsg Zmnsgdq hr /-23 Zmc fitbstZsdr adsvddm /-05 Zmc /-45- Sgd rdbnmc bnktlm
rgnvr sgZs vgdm hmbktchmf sgd sdqlr enq rbnod+ ldZrtqdldms+ Zmc vdhfgsr+ sgd Q1 qhrdr nm
ZudqZfd sn /-73 ’qZmfhmf eqnl /-33 sn /-86(- Sgtr+ sgd ZcchshnmZk uZqhZakdr hloqnud sgd ffs
ax /-40 nm ZudqZfd- Rbnod n—dqr sgd fqdZsdrs hloqnudldms hm dwokZmZsnqx onvdq+ vhsg Zm
ZudqZfd lhmhltl fZhm ne /-03 Zmc Zm ZudqZfd lZwhltl fZhm ne /-24- Sghr hr Zklnrs dptZk
sn ldZrtqdldms vhsg Zm ZudqZfd fZhm ne Zs kdZrs /-03 Zmc Zs lnrs /-24- Sgd Zcchshnm ne
vdhfgsr kdZcr sn eZq knvdq fZhmr+ ne Zs kdZrs /-/0 Zmc Zs lnrs /-/3- Sgdrd qZmfdr hmchbZsd sgd
qdkZshud bnmsqhatshnm ne sgd sgqdd rntqbdr ne chudqfdmbd sn sgd snsZk chudqfdmbd-

Sgd ffmchmfr Zqd bnmrhrsdms vhsg sgd qdrtksr eqnl sgd oqduhntr cdbnlonrhshnm- Vghkd rbnod
chudqfdmbd hr rkhfgskx lnqd qdkduZms sgZm ldZrtqdldms chudqfdmbd hm sghr cdbnlonrhshnm+ sgd
svn Zqd bkdZqkx sgd cnlhmZms rntqbdr ne chudqfdmbd- Vdhfgsr chudqfdmbd hr kdrr qdkduZms hm
dwokZhmhmf sgd qZshmf chudqfdmbd- Knnjhmf Zs rodbhffb qZsdqr hm OZmdk A Zkrn qdZflqlr sgd
oqhnq ffmchmf sgZs rbnod chudqfdmbd hr ltbg lnqd qdkduZms enq LRBH sgZm enq Zmx nsgdq qZsdq-
?rrds3 gZr sgd knvdrs uZktdr enq rbnod chudqfdmbd+ vghbg hr Zkrn bnmrhrsdms vhsg sgd oqduhntr
qdrtksr- Hm rtl+ rbnod Zmc ldZrtqdldms chudqfdmbd Zqd sgd oqdcnlhmZms rntqbdr ne DRF
qZshmf chudqfdmbd+ vhsg vdhfgsr chudqfdmbd okZxhmf Z lhmnq qnkd hm bnloZqhrnm-

3-1 QWsdq D�dbs

Nmd bntkc Zqftd sgZs ldZrtqdldms chudqfdmbd hr sgd lnrs oqnakdlZshb rntqbd ne chudq,
fdmbd- Vghkd rbnod Zmc vdhfgsr chudqfdmbd qdoqdrdms chrZfqddldms nm lZssdqr ne cdffmhshnm
Zmc oqhnqhshyZshnm sgZs nmd lhfgs qdZrnmZakx chrZfqdd nm+ ldZrtqdldms chudqfdmbd qdoqd,
rdmsr Z chrZfqddldms Zants sgd tmcdqkxhmf cZsZ- Sgtr+ sn etqsgdq hmudrshfZsd sgd tmcdqkxhmf
qdZrnmr enq ldZrtqdldms chudqfdmbd+ hm sghr rdbshnm vd sdrs enq sgd oqdrdmbd ne Z qTsdq d�dbs-
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Sgd qZsdq d—dbs cdrbqhadr Z rnqs ne ahZr+ vgdqd odqenqlZmbd hm nmd bZsdfnqx hmfitdmbdr
odqbdhudc odqenqlZmbd hm nsgdq bZsdfnqhdr- Sghr ogdmnldmnm gZr addm dwsdmrhudkx rstchdc
hm rnbhnknfx+ lZmZfdldms+ Zmc orxbgnknfx+ drodbhZkkx hm odqenqlZmbd duZktZshnm ’rdd Rgqnts
Zmc Ekdhrr ’0868((- Sgd oqnbdrr ne duZktZshmf ffqlr& DRF Zssqhatsdr rddlr oqnmd sn Z qZsdq
d—dbs- DuZktZshmf ffql odqenqlZmbd hm sgd bZsdfnqhdr GtlZm Qhfgsr+ Bnlltmhsx Zmc Rn,
bhdsx+ KZanq OqZbshbdr+ dsb- qdpthqdr qZshmf Zfdmbhdr sn trd rnld cdfqdd ne itcfldms- Sgd
qZsdq d—dbs hlokhdr sgZs vgdm sgd itcfdldms ne Z bnloZmx hr onrhshud enq nmd oZqshbtkZq
hmchbZsnq+ hs hr Zkrn khjdkx sn ad onrhshud enq Zmnsgdq hmchbZsnq- Vd duZktZsd sgd qZsdq de,
edbs trhmf svn oqnbdctqdr- Ehqrs+ vd drshlZsd ffwdc d—dbsr qdfqdrrhnmr bnloZqhmf bZsdfnqhdr+
ffqlr+ Zmc qZsdqr- Rdbnmc+ vd qtm qZsdq,rodbhffb K?RRN qdfqdrrhnmr sn duZktZsd sgd lZqfhmZk
bnmsqhatshnm ne dZbg bZsdfnqx-

3-1-0 QWsdq Ehwdc D�dbsr

Sgd ffqrs oqnbdctqd hr aZrdc nm rhlokd ffwdc d—dbsr qdfqdrrhnmr- ? ffql&r bZsdfnqx rbnqdr
cdodmc nm sgd ffql hsrdke+ nm sgd qZshmf Zfdmbx+ Zmc nm sgd bZsdfnqx adhmf qZsdc- Vd
dwZlhmd sn vgZs dwsdms sgnrd ffwdc d—dbsr hmbqdZrd dwokZmZsnqx onvdq hm sgd enkknvhmf rds ne
qdfqdrrhnmr9

Aeji 9 �e e ) γeji.0 ’02(
Aeji 9 �e e ) βej e�j ) γeji.1 ’03(
Aeji 9 �e e ) βei e�i ) γeji.2 ’04(
Aeji 9 �e e ) βej e�j ) βei e�i ) γeji.3 ’05(

vgdqd e Zqd ctllhdr enq dZbg ffql+ e�j hr Zm hmsdqZbshnm sdql adsvddm ffql Zmc qZsdq
ffwdc d—dbsr+ Zmc e�i hr Zm hmsdqZbshnm sdql adsvddm ffql Zmc bZsdfnqx ffwdc d—dbsr- Sgd
udbsnq Aeji rsZbjr Zkk bqnrr,rdbshnmZk rbnqdr enq Zkk bnllnm bZsdfnqhdr Zbqnrr Zkk qZsdqr- Vd
cqno otqd bZsdfnqx Zmc qZsdq ffwdc d—dbsr adbZtrd ne sgd mnqlZkhyZshnm Zs sgd qZshmf Zmc
bZsdfnqx rbnqdr kdudk- Vd nmkx trd sgd hmsdqrdbshnm ne bZsdfnqhdr eqnl Zkk qZsdqr Zmc sgd
bnllnm rZlokd ne ffqlr sn qdctbd rZlokd ahZr- Vd nasZhm udqx rhlhkZq qdrtksr ax hmbktchmf
Zkk bZsdfnqhdr eqnl Zkk qZsdqr-

Sgd aZrdkhmd qdfqdrrhnm ’dp- 02( dwokZhmr bZsdfnqx rbnqdr vhsg ffql ctllhdr- Sgd rdbnmc
qdfqdrrhnm Zccr sgd ffql,qZsdq ffwdc d—dbsr+ h-d- Z ctllx uZqhZakd dZbg ffql,qZsdq oZhq-
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Sgd hmbqdldms hm Q1 adsvddm sgd svn qdfqdrrhnm hr sgd qZsdq d—dbs- Sgd sghqc Zmc entqsg
qdfqdrrhnmr qdodZs sgd oqnbdctqd+ ats vhsg sgd ZcchshnmZk hmbktrhnm ne bZsdfnqx,ffql ffwdc
d—dbsr- Sgd qdrtksr ne sgdrd qdfqdrrhnmr Zqd rgnvm hm SZakd 00-

Vd cdsdbs Z bkdZq qZsdq d—dbs- Ehql ctllhdr Zknmd dwokZhm /-11 ne sgd uZqhZmbd ne sgd
rbnqdr hm dptZshnm 02- Vgdm hmbktchmf ffql,qZsdq ctllhdr+ gnvdudq+ sgd Q1 hmbqdZrdr sn /-27+
Zm Zcchshnm ne /-05- RhlhkZqkx+ sgd ch—dqdmbd hm Q1 adsvddm dptZshnm 04 Zmc dptZshnm 05 xhdkcr
Zm hmbqdZrd ne /-04- Sgd qZsdq d—dbs sgdqdenqd dwokZhmr Zants /-04 sn /-05 ne sgd uZqhZshnm hm
bZsdfnqx rbnqdr- Sgd qZsdq d—dbs hr qdkduZms hm bnloZqhrnm sn sgd nsgdq ctllhdr- BnloZqhmf
sgd drshlZsdr ne dptZshnmr 04 Zmc 02+ vd ffmc sgZs hmbktchmf ffql,bZsdfnqx ctllhdr hloqnudr
sgd ffs ax /-14- RhlhkZqkx+ bnloZqhmf sgd ntsbnldr ne qdfqdrrhnmr 05 Zmc 03 xhdkcr Zm hmbqdZrd
ne /-13- Sgtr+ ffql ctllhdr dwokZhm /-11+ ffql,bZsdfnqx ctllhdr /-13,/-14+ Zmc ffql,qZsdq
ctllhdr /-04,/-05- Dudm sgntfg sgd qZsdq d—dbs hr rlZkkdq sgZm sgd nsgdq svn+ hs gZr Z
rtarsZmshZk hmfitdmbd nm sgd bZsdfnqx rbnqdr-

3-1-1 : I:RRN :ooqnWbg sn sgd QWsdq D�dbs

Vd dwoknqd sgd qZsdq d—dbs trhmf Zm ZksdqmZshud oqnbdctqd- Gdqd+ vd bnmbdmsqZsd dwbkt,
rhudkx nm sgd vhsghm,qZsdq uZqhZshnm- ? qZshmf Zfdmbx vhsg mn qZsdq d—dbs hr nmd hm vghbg
sgd bnqqdkZshnmr adsvddm bZsdfnqhdr Zqd qdkZshudkx rlZkk: Z qZshmf Zfdmbx vhsg rsqnmf qZsdq
d—dbs hlokhdr sgZs sgd bnqqdkZshnmr Zqd ghfg- Sgdrd bnqqdkZshnmr+ gnvdudq+ bZmmns ad Zbbt,
qZsdkx rtllZqhydc ax oZhqvhrd bnloZqhrnmr- HmrsdZc+ vd bZm sdrs enq sgd bnqqdkZshnmr Zbqnrr
bZsdfnqhdr trhmf K?RRN qdfqdrrhnmr- Sgd hcdZ hr sgZs Z rsqnmf qZsdq d—dbs hlokhdr sgZs sgd
lZqfhmZk dwokZmZsnqx onvdq ne dZbg bZsdfnqx vhsghm Z qZsdq hr chlhmhrghmf vgdm bZsdfnqhdr
Zqd Zccdc nmd Zesdq Zmnsgdq- Sghr hlokhdr sgZs nmd bntkc qdokhbZsd Zm nudqZkk qZshmf vhsg kdrr
sgZm sgd etkk rds ne bZsdfnqhdr-

Vd sdrs sghr ax drshlZshmf sgd khmdZq ZffqdfZshnm qtkdr vhsg Z K?RRN qdfqdrrhnm- Sgd
K?RRN drshlZsnq Zccr Z qdftkZqhyZshnm sn sgd lhmhlhyZshnm oqnakdl ne nqchmZqx kdZrs rptZqdr-
Sgd naidbshud hr sn qdctbd sgd mtladq ne tji ∈9 + Zmc ffmc sgd bnlahmZshnm ne qdfqdrrnqr sgZs
lZwhlhydr sgd dwokZmZsnqx onvdq ne sgd qdfqdrrhnm- Sgd noshlhyZshnm hr Zr enkknvr9

iˆm
tjf

)

i

∆Qej � Aeji × tji(
1 ) ε −

)

i

}tji} ’06(

vgdqd ε bnmsqnkr sgd odmZksx- Vgdm ε 9 + sgd drshlZsdr eqnl NKR Zqd qdbnudqdc- ?r ε
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hmbqdZrdr+ sgd uZqhZakdr vhsg sgd rlZkkdrs dwokZmZsnqx onvdq Zqd dkhlhmZsdc- Hm nsgdq vnqcr+
sgd ffqrs bZsdfnqx sgZs gZr sgd rlZkkdrs lZqfhmZk bnmsqhatshnm sn sgd Q1 hr cqnoodc eqnl sgd
qdfqdrrhnm ’nq hsr bndflbhdms hr rds sn ydqn(- Vgdm ε bnmshmtdr sn hmbqdZrd+ lnqd Zmc lnqd
bndflbhdmsr Zqd rds sn ydqn+ tmshk sgdqd hr nmkx nmd bZsdfnqx kdes-

SZakd 01 rgnvr sgd qZshmf Zfdmbhdr hm sgd bnktlmr Zmc sgd mtladq ne qdfqdrrnqr hm sgd
qnvr- Enq dwZlokd+ sgd ffqrs qnv cnbtldmsr sgd Q1 ne sgd bZsdfnqx sgZs lZwhlhydr sgd Q1

enq Z fhudm qZsdq- Sgd rdbnmc qnv hmchbZsdr sgd Q1 vgdm svn bZsdfnqhdr Zqd hmbktcdc- Vd
oqnbddc tmshk Zkk sgd bZsdfnqhdr Zqd hmbktcdc hm sgd qdfqdrrhnm- Sgd kZqfdq sgd qZsdq d—dbs hr+
sgd rsddodq hr sgd hmbqdZrd hm sgd Q1 dwokZhmdc ax sgd ffqrs bZsdfnqhdr- Sghr hr adbZtrd sgd
hmhshZk bZsdfnqhdr hmbnqonqZsd sgd qZsdq d—dbs+ vghkd sgd kZsdq bZsdfnqhdr nmkx bnmsqhatsd sn
sgd Q1 ax sgdhq nqsgnfnmZk bnlonmdms-

Hm sgd bnlotsZshnm ne sgd ZffqdfZshnm qtkdr ’SZakd 6(+ sgd mtladq ne bZsdfnqhdr hmbktchmf
sgd tmbkZrrhffdc hmchbZsnqr bnudqdc ax Uhfdn Dhqhr+ QnadbbnR?L+ ?rrds3+ JKC+ LRBH+ Zmc
RtrsZhmZkxshbr Zqd 17+ 34+ 84+ 30+ 50+ Zmc 52+ qdrodbshudkx- Sgdqdenqd+ 0/$ ne sgd onrrhakd
qdfqdrrnqr Zqd 2+ 4+ 0/+ 3+ 5+ Zmc 5+ qdrodbshudkx- Vd gZud ghfgkhfgsdc sgdrd ffdkcr hm SZakd
01- Gdmbd+ 0/$ ne sgd bZsdfnqhdr dwokZhm lnqd sgZm Z ffesg ’/-10( ne sgd uZqhZshnm hm Uhfdn
Dhqhr&r qZshmfr+ Zmc sghr ffftqd hr /-64 enq QnadbbnR?L+ /-52 enq ?rrds3+ /-12 enq JKC+ /-35
enq RtrsZhmZkxshbr+ Zmc nmkx /-02 enq LRBH- Sghr hkktrsqZsdr sgd oqdrdmbd ne Z qZsdq d—dbs-

Enq bnlokdsdmdrr+ hm Ehftqd 5 vd oqdrdms sgd hmbqdZrd hm sgd Q1 enq dZbg qZshmf Zfdmbx
enq Zkk bZsdfnqhdr- Sgd btqudr qdfidbs sgd dunktshnm ne sgd Q1- Sgd kZrs oZqs ne sgd btqud
sn sgd qhfgs bnhmbhcdr vhsg Zm tmqdrsqhbsdc NKR drshlZsd vgdqd Zkk uZqhZakdr Zqd hmbktcdc-
Sgdrd ffftqdr oqnuhcd sgd rZld ldrrZfd vd nasZhmdc eqnl nardquhmf sgd Q1 adenqd- JKC Zmc
LRBH gZud sgd rlZkkdrs bqnrr,bZsdfnqx bnqqdkZshnm+ itcfhmf ax sgd rknod hm Ehftqd 5’Z( Zmc
5’e(- RtrsZhmZkxshbr hr sgd rdbnmc fiZssdrs+ enkknvdc ax Uhfdn Dhqhr Zmc ?rrds 3+ sgtr kdZuhmf
QnadbnR?L Zr sgd qZshmf Zfdmbx vgdqd itrs Z edv bZsdfnqhdr ZkqdZcx dwokZhm lnrs ne sgd
DRF qZshmf-

Sgd qZsdq d—dbs ne DRF qZshmf Zfdmbhdr drsZakhrgdr Zm hmsdqdrshmf oZqZkkdk sn ffmZmbd
qdrdZqbg nm bqdchs qZshmf Zfdmbhdr- ? mtladq ne rstchdr hmudrshfZsd qZshmf ahZrdr hm bqdchs
qZshmfr- Enq dwZlokd+ Fqhflm Zmc SZmf ’1/00( Zmc Fqhflm ds Zk- ’1/02( rstcx gnv bqdchs
qZshmf Zfdmbhdr cduhZsd eqnl sgdhq nvm lncdk vgdm qZshmf bnkkZsdqZkhydc cdas nakhfZshnmr+
qdrtkshmf hm nudqkx noshlhrshb bqdchs qZshmfr- Ntq oZodq hr qdkZsdc sn sgdhq oZodqr hm sgd rdmrd
sgZs vd Zkrn drshlZsd sgd qZshmf ldsgncnknfx hm nqcdq sn ad Zakd sn hcdmshex Z qZsdq ahZr-
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Dwsdmchmf eqnl sgd eZbs sgZs sgdqd Zqd ahZrdr hm bqdchs qZshmfr+ Z kns ne dlogZrhr hm sgd
khsdqZstqd gZr addm nm tmcdqrsZmchmf sgd rsqtbstqZk cqhudqr ne rtbg ahZrdr ’rdd+ d-f-+ Anksnm
ds Zk- ’1/01(: AnmfZdqsr ds Zk- ’1/01(: ?ko ’1/02((- Sghr rtffdrsr Z etstqd Zudmtd ne qdrdZqbg
bntkc ad sn Zkrn tmcdqrsZmc vgZs cqhudr sgd qZsdq d—dbs ne DRF qZshmf Zfdmbhdr+ Zmc vgdsgdq
hmbdmshud rsqtbstqdr okZx Z qnkd-

? onsdmshZk dwokZmZshnm enq sgd qZsdq d—dbs hr sgZs qZshmf Zfdmbhdr Zqd lnrskx nqfZmhydc hm
rtbg Z vZx sgZs ZmZkxrsr rodbhZkhyd hm ffqlr qZsgdq sgZm hmchbZsnqr- ? ffql sgZs hr odqbdhudc Zr
fnnc hm fdmdqZk lZx ad rddm sgqntfg Z onrhshud kdmr Zmc qdbdhud adssdq hmchbZsnq rbnqdr sgZm
Z ffql sgZs hr odqbdhudc Zr aZc hm fdmdqZk- Hm chrbtrrhnmr vhsg QnadbnRZl vd kdZqmdc Zants
Zmnsgdq onsdmshZk bZtrd enq rtbg Z qZsdq d—dbs- Rnld qZsdqr lZjd hs hlonrrhakd enq ffqlr sn
qdbdhud Z fnnc hmchbZsnq rbnqd he sgdx cn mns fhud Zm Zmrvdq sn sgd bnqqdronmchmf ptdrshnm hm
sgd ptdrshnmmZhqd- Sghr gZoodmr qdfZqckdrr ne sgd ZbstZk hmchbZsnq odqenqlZmbd- Sgd dwsdms
sn vghbg sgd ffqlr Zmrvdq rodbhffb ptdrshnmr hr udqx khjdkx bnqqdkZsdc Zbqnrr hmchbZsnqr- Gdmbd+
Z ffql&r vhkkhmfmdrr sn chrbknrd lhfgs Zkrn dwokZhm oZqsr ne sgd qZsdq d—dbs-

4 Bnmbktrhnmr
Sgd bnmsqhatshnm ne sghr Zqshbkd hr sn dwokZhm vgx DRF qZshmfr chudqfd- Vd cdudkno Z

eqZldvnqj sgZs Zkknvr Z rsqtbstqdc bnloZqhrnm ne udqx ch—dqdms qZshmf ldsgncnknfhdr- Sghr
Zkknvr tr sn rdoZqZsd sgd ch—dqdmbd adsvddm qZshmfr hmsn sgd bnlonmdmsr rbnod+ ldZrtqd,
ldms+ Zmc vdhfgsr chudqfdmbd- Vd ffmc sgZs ldZrtqdldms chudqfdmbd hr sgd lnrs hlonqsZms
qdZrnm vgx DRF qZshmfr chudqfd+ h-d- ch—dqdms qZsdqr ldZrtqd sgd odqenqlZmbd ne sgd rZld
ffql hm sgd rZld bZsdfnqx ch—dqdmskx- GtlZm Qhfgsr Zmc Oqnctbs RZedsx Zqd bZsdfnqhdr enq
vghbg rtbg ldZrtqdldms chrZfqddldms hr oZqshbtkZqkx oqnmntmbdc- Rkhfgskx kdrr hlonqsZms hr
rbnod chudqfdmbd+ h-d- qZsdqr bnmrhcdq bdqsZhm bZsdfnqhdr sgZs nsgdqr cn mns- Enq dwZlokd+ Z
bnloZmx&r knaaxhmf Zbshuhshdr Zqd bnmrhcdqdc nmkx ax svn nts ne sgd rhw qZsdqr hm ntq rZlokd-
Sgd kdZrs hlonqsZms sxod ne chudqfdmbd hr vdhfgsr chudqfdmbd+ h-d- chrZfqddldms Zants sgd
qdkZshud vdhfgsr ne bZsdfnqhdr- Vghkd qZsdqr Zoonqshnm rtarsZmshZkkx ch—dqdms vdhfgsr+ sghr
cndr mns cqhud nudqZkk qZshmf chudqfdmbd Zr ltbg Zr rbnod Zmc ldZrtqdldms chudqfdmbd cn-

Hm Zcchshnm+ vd cnbtldms Z qZsdq d—dbs- QZsdqr& Zrrdrrldmsr Zqd bnqqdkZsdc Zbqnrr bZsd,
fnqhdr+ rn sgZs vgdm Z qZshmf Zfdmbx fhudr Z bnloZmx Z fnnc rbnqd hm nmd bZsdfnqx+ hs sdmcr
sn fhud sgZs bnloZmx fnnc rbnqdr hm nsgdq bZsdfnqhdr snn- Gdmbd+ ldZrtqdldms chudqfdmbd
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hr mns nmkx ctd sn qZmcnl ldZrtqdldms dqqnq+ ats hr oZqskx cqhudm ax rnld enql ne qZsdq,
rodbhffb ahZr- Sghr Zkrn hlokhdr sgZs rnld DRF qZshmfr bntkc ad qdokhbZsdc vhsg Z qdctbdc
rds ne bZsdfnqhdr+ rhmbd bZsdfnqx Zrrdrrldmsr Zqd oZqshZkkx qdctmcZms hm Z rsZshrshbZk rdmrd-
?ksgntfg vd cn mns bnmbktrhudkx hcdmshex sgd bZtrd ne sgd qZsdq d—dbs+ nmd onrrhakd dwokZmZ,
shnm hr sgZs DRF qZshmf Zfdmbhdr chuhcd ZmZkxrs kZanq ax ffql Zmc mns ax bZsdfnqx+ rn sgZs
Zm ZmZkxrs&r nudqZkk uhdv ne Z bnloZmx bntkc oqnoZfZsd hmsn sgd Zrrdrrldmsr hm ch—dqdms
bZsdfnqhdr- Etqsgdq qdrdZqbg hr+ gnvdudq+ mddcdc sn etkkx tmcdqrsZmc sgd qdZrnmr adghmc sgd
qZsdq d—dbs-

Ntq ffmchmfr cdlnmrsqZsd sgZs DRF qZshmf chudqfdmbd hr mns ldqdkx cqhudm ax ch—dqdmbdr
hm nohmhnmr+ ats Zkrn ax chrZfqddldmsr Zants tmcdqkxhmf cZsZ- Rbnod Zmc vdhfgsr chudqfdmbd
ansg qdoqdrdms chrZfqddldms Zants vgZs sgd qdkduZms bZsdfnqhdr ne DRF odqenqlZmbd Zqd+
Zmc gnv hlonqsZms sgdx Zqd qdkZshud sn dZbg nsgdq- Hs hr kdfhshlZsd sgZs ch—dqdms qZsdqr sZjd
ch—dqdms uhdvr nm sgdrd ptdrshnmr- Hm eZbs+ Z uZqhdsx ne nohmhnmr lZx ad cdrhqZakd fhudm
sgZs sgd trdqr ne DRF qZshmfr Zkrn gZud gdsdqnfdmdntr oqdedqdmbdr enq rbnod Zmc vdhfgsr- Hm
oZqshbtkZq+ ch—dqdms hmudrsnqr vhkk gnkc ch—dqdms uhdvr qdfZqchmf vghbg bZsdfnqhdr sgdx cddl
lZsdqhZk–sgZs hr sn rZx+ qdkduZms enq Z ffql&r atrhmdrr rtbbdrr- LdZrtqdldms chudqfdmbd hr
oqnakdlZshb+ gnvdudq+ he nmd Zbbdosr sgd uhdv sgZs DRF qZshmfr rgntkc tkshlZsdkx ad aZrdc
nm naidbshud nardquZshnmr sgZs bZm ad ZrbdqsZhmdc-

Ntq qdrtksr gZud hlonqsZms hlokhbZshnmr enq qdrdZqbgdqr+ hmudrsnqr+ bnloZmhdr+ Zmc qZshmf
Zfdmbhdr- QdrdZqbgdqr rgntkc bZqdetkkx bgnnrd sgd cZsZ sgZs tmcdqkhdr etstqd rstchdr hmunkuhmf
DRF odqenqlZmbd- BdqsZhm qdrtksr sgZs gZud addm nasZhmdc nm sgd aZrhr ne nmd DRF qZshmf
lhfgs mns ad qdokhbZakd vhsg sgd DRF qZshmfr ne Zmnsgdq qZshmf Zfdmbx- Hm oZqshbtkZq+ ntq
qdrtksr hmchbZsd sgZs chudqfdmbd hr udqx oqnmntmbdc enq JKC–sgd cZsZ nm vghbg sgd lZinqhsx
ne dwhrshmf ZbZcdlhb qdrdZqbg hmsn DRF gZr addm aZrdc- AZrhbZkkx+ qdrdZqbgdqr gZud sgqdd
noshnmr vgdm hs bnldr sn cdZkhmf vhsg sgd chudqfdmbd ne DRF qZshmfr- Nmd hr sn hmbktcd rdudqZk
DRF qZshmfr hm sgd ZmZkxrhr ’rdd+ d-f-+ KhZmf Zmc Qdmmdannf ’1/06((- Sghr hr qdZrnmZakd vgdm
sgd hmsdmshnm hr sn ldZrtqd �bnmrdmrtr DRF odqenqlZmbd“ Zr hs hr odqbdhudc ax ffmZmbhZk
lZqjdsr hm vghbg rdudqZk qZshmfr Zqd trdc- Rdbnmc+ qdrdZqbgdqr lZx trd nmd oZqshbtkZq DRF
qZshmf sn ldZrtqd Z rodbhffb bnloZmx bgZqZbsdqhrshb ’rdd+ d-f-+ Khmr ds Zk- ’1/06(+ vgdqd JKC
qZshmfr vdqd trdc Zr Z oqnwx enq Z bnqonqZshnm&r rnbhZk bZohsZk(- Hm rtbg Z bZrd+ nmd vntkc mns
mdbdrrZqhkx dwodbs sgd rZld qdrtks sn ad nasZhmdc vgdm trhmf Zmnsgdq DRF qZshmf: qdrdZqbgdqr+
gnvdudq+ mddc sn bZqdetkkx dwokZhm vgx sgd rodbhffb qZshmf ldsgncnknfx hr ZooqnoqhZsd enq
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sgdhq rstcx- Sghqc+ qdrdZqbgdqr bZm bnmrsqtbs gxonsgdrdr Zqntmc Zssqhatsdr sgZs Zqd lnqd
mZqqnvkx cdffmdc sgZm DRF odqenqlZmbd+ Zmc qdkx nm udqhffZakd Zmc sqZmroZqdms ldZrtqdr ne+
enq hmrsZmbd+ FGF Dlhrrhnmr nq KZanq OqZbshbdr- Hm rtbg Z bZrd+ hs vntkc rshkk ad hlonqsZms
sn bnmrhcdq rdudqZk ZksdqmZshud ldZrtqdr hm nqcdq sn Zunhc tmbdqsZhmsx hm ldZrtqdldms- Ats
Zs kdZrs tmbdqsZhmsx Zqntmc sgd rdkdbshnm Zmc sgd vdhfgshmf ne ch—dqdms bZsdfnqhdr vntkc ad
Zunhcdc-

Stqmhmf sn hmudrsnqr+ ntq ldsgncnknfx dmZakdr sgdl sn tmcdqrsZmc vgx Z bnloZmx gZr
qdbdhudc ch—dqdms qZshmfr eqnl ch—dqdms qZshmf Zfdmbhdr- Sgd dwZlokd hm Ehftqd 4 hkktrsqZsdr
gnv Z bnloZmx bZm chrdmsZmfkd sgd uZqhntr rntqbdr ne chudqfdmbd Zmc sqZbd cnvm sn rodbhffb
bZsdfnqhdr- Enq hmrsZmbd+ hmudrsnqr bntkc qdctbd sgd chrbqdoZmbx adsvddm qZshmfr ax nasZhmhmf
hmchbZsnq,kdudk cZsZ eqnl rdudqZk qZsdqr Zmc hlonrhmf sgdhq nvm rbnod Zmc vdhfgsr nm sgd
cZsZ- Sgd qdlZhmhmf ldZrtqdldms chudqfdmbd bntkc ad sqZbdc sn sgd hmchbZsnqr sgZs Zqd
cqhuhmf sgd chrbqdoZmbx+ onsdmshZkkx fthchmf Zm hmudrsnq&r ZcchshnmZk qdrdZqbg- ?udqZfhmf
hmchbZsnqr eqnl ch—dqdms oqnuhcdqr hr Zm dZrx vZx sn dkhlhmZsd ldZrtqdldms chudqfdmbd Zr
vdkk–sgd qZsdq d—dbs rtffdrsr+ gnvdudq+ sgZs sghr ZooqnZbg lZx ad oqnakdlZshb adbZtrd sgd
chrbqdoZmbhdr Zqd mns qZmcnlkx chrsqhatsdc- ?ksdqmZshudkx+ hmudrsnqr lhfgs qdkx nm nmd qZshmf
Zfdmbx+ Zesdq bnmuhmbhmf sgdlrdkudr sgZs rbnod+ ldZrtqdldms+ Zmc vdhfgsr Zqd Zkhfmdc vhsg
sgdhq naidbshudr-

Enq bnloZmhdr+ ntq qdrtksr ghfgkhfgs sgZs sgdqd hr rtarsZmshZk chrZfqddldms Zants sgdhq
DRF odqenqlZmbd- Sghr chudqfdmbd nbbtqr mns nmkx Zs sgd ZffqdfZsd kdudk ats hr ZbstZkkx
dudm lnqd oqnmntmbdc hm rodbhffb rta,bZsdfnqhdr ne DRF odqenqlZmbd+ rtbg Zr GtlZm Qhfgsr
nq Dmdqfx- Sghr rhstZshnm oqdrdmsr Z bgZkkdmfd enq bnloZmhdr+ adbZtrd hloqnuhmf rbnqdr
vhsg nmd qZshmf oqnuhcdq vhkk mns mdbdrrZqhkx qdrtks hm hloqnudc rbnqdr Zs Zmnsgdq- Sgtr+
DRF qZshmfr cn mns+ btqqdmskx+ okZx Zr hlonqsZms Z qnkd Zr sgdx bntkc hm fthchmf bnloZmhdr
snvZqc hloqnudldms- Sn bgZmfd sghr rhstZshnm+ bnloZmhdr rgntkc vnqj vhsg qZshmf Zfdmbhdr
sn drsZakhrg nodm Zmc sqZmroZqdms chrbknrtqd rsZmcZqcr+ Zmc dmrtqd sgZs sgd cZsZ sgZs sgdx
sgdlrdkudr chrbknrd hr otakhbkx Zbbdrrhakd-

Enq qZshmf Zfdmbhdr+ ntq qdrtksr bZkk enq fqdZsdq sqZmroZqdmbx- Ehqrs+ DRF qZshmf Zfdm,
bhdr rgntkc bkdZqkx bnlltmhbZsd sgdhq cdffmhshnm ne DRF odqenqlZmbd hm sdqlr ne rbnod ne
Zssqhatsdr Zmc ZffqdfZshnm qtkd- Rdbnmc+ qZshmf Zfdmbhdr rgntkc adbnld ltbg lnqd sqZmr,
oZqdms vhsg qdfZqc sn sgdhq ldZrtqdldms oqZbshbdr Zmc ldsgncnknfhdr- FqdZsdq sqZmroZqdmbx
nm ldsgncr vntkc Zkknv hmudrsnqr Zmc nsgdq rsZjdgnkcdqr+ rtbg Zr qZsdc ffqlr+ MFNr+ Zmc
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ZbZcdlhbr+ sn duZktZsd Zmc bqnrr,bgdbj sgd Zfdmbhdr& ldZrtqdldmsr- EhmZkkx+ qZshmf Zfdmbhdr
rgntkc rddj sn tmcdqrsZmc vgZs cqhudr sgd qZsdq d—dbs+ hm nqcdq sn Zunhc onsdmshZk ahZrdr- Ax
sZjhmf sgdrd rsdor+ qZsdc ffqlr vntkc gZud bkdZqdq rhfmZkr Zants vgZs hr dwodbsdc ne sgdl+
Zmc hmudrsnqr bntkc cdsdqlhmd lnqd oqdbhrdkx vgdsgdq DRF qZshmfr Zqd Zkhfmdc vhsg sgdhq
naidbshudr-
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5 Qdedqdmbdr

?- ?ko- RsqtbstqZk Rghesr hm Bqdchs QZshmf RsZmcZqcr- FntqmTk ne EhmTmbd+ 57’5(91324”136/+
1/02-

?- ?ldk,YZcdg Zmc F- RdqZedhl- Vgx Zmc Gnv Hmudrsnqr Trd DRF HmenqlZshnm9 Duhcdmbd
eqnl Z FknaZk Rtqudx- EhmTmbhTk :mTkxrsr FntqmTk+ 63’2(976”0/2+ 1/07-

O- Anksnm+ W- EqdhwZr+ Zmc I- RgZohqn- Sgd Bqdchs QZshmfr FZld- FntqmTk ne EhmTmbd+ 56
’0(974”000+ 1/01-

C- AnmfZdqsr+ J- I- L- Bqdldqr+ Zmc V- M- FndsylZmm- ShdaqdZjdq9 BdqshffbZshnm Zmc
Ltkshokd Bqdchs QZshmfr- Sgd FntqmTk ne EhmTmbd+ 56’0(9002”041+ 1/01-

?- J- BgZssdqih+ Q- CtqZmc+ C- H- Kduhmd+ Zmc R- Sntantk- Cn qZshmfr ne ffqlr bnmudqfd; Hl,
okhbZshnmr enq lZmZfdqr+ hmudrsnqr Zmc rsqZsdfx qdrdZqbgdqr- RsqTsdfhb JTmTfdldms FntqmTk+
26’7(90486”0503+ 1/05-

?- Cxbj+ J- U- Khmr+ K- Qnsg+ Zmc G- E- VZfmdq- Cn hmrshstshnmZk hmudrsnqr cqhud bnqonqZsd
rnbhZk qdronmrhahkhsx; HmsdqmZshnmZk duhcdmbd- FntqmTk ne EhmTmbhTk Bbnmnlhbr+ 020’2(9
582”603+ 1/08-

Q- F- Dbbkdr Zmc I- B- Rsqndgkd- Dwoknqhmf RnbhZk Nqhfhmr hm sgd Bnmrsqtbshnm ne DRF
LdZrtqdr- 1/07-

D- E- EZlZ Zmc J- Q- Eqdmbg- ChrZfqddldms+ sZrsdr+ Zmc Zrrds oqhbdr- FntqmTk ne EhmTmbhTk
Bbnmnlhbr+ 72’2(9556”578+ 1//6-

Q- Fharnm+ O- Jqtdfdq+ M- QhZmc+ Zmc O- R- Rbglhcs- DRF QZshmf ChrZfqddldms Zmc Rsnbj
Qdstqmr- RRQM RbgnkZqkx OZodq HC 2322617+ RnbhZk Rbhdmbd QdrdZqbg Mdsvnqj+ Qnbgdrsdq+
MX+ 1/08-
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I- L- Fqhflm Zmc C- X- SZmf- Chc bqdchs qZshmf Zfdmbhdr lZjd tmahZrdc Zrrtloshnmr nm
BCNr; :ldqhbTm Bbnmnlhb Pduhdv+ 0/0’2(9014”02/+ 1/00-

I- L- Fqhflm+ I- Mhbjdqrnm+ Zmc C- X- SZmf- QZshmf rgnoohmf nq bZsdqhmf; ?m dwZlhmZshnm ne
sgd qdronmrd sn bnlodshshud oqdrrtqd enq BCN bqdchs qZshmfr- Pduhdv ne EhmTmbhTk Rstchdr+
15’8(9116/”120/+ 1/02-

R- L- GZqsylZqj Zmc ?- A- RtrrlZm- Cn Hmudrsnqr UZktd RtrsZhmZahkhsx; ? MZstqZk Dw,
odqhldms DwZlhmhmf QZmjhmf Zmc Etmc Eknvr- Sgd FntqmTk ne EhmTmbd+ 6391678”1726+
1/08-

G- Gnmf Zmc L- JZbodqbyxj- Sgd oqhbd ne rhm9 Sgd d—dbsr ne rnbhZk mnqlr nm lZqjdsr-
FntqmTk ne EhmTmbhTk Bbnmnlhbr+ 0’82(904”25+ 1//8-

G- Gnmf Zmc K- Jnrsnudsrjx- Qdc Zmc aktd hmudrshmf9 UZktdr Zmc ffmZmbd- FntqmTk ne
EhmTmbhTk Bbnmnlhbr+ 0/2’0(90”08+ 1/01-

I- Idvdkk Zmc L- Khuhmfrsnm- Rokhs qZshmfr+ anmc xhdkcr+ Zmc tmcdqvqhsdq roqdZcr- FntqmTk ne
EhmTmbhTk PdrdTqbg+ 10’1(9074”1/3+ 0887-

O- Jqtdfdq+ Y- RZtsmdq+ Zmc K- S- RsZqjr- Sgd HlonqsZmbd ne BkhlZsd Qhrjr enq HmrshstshnmZk
Hmudrsnqr- Sgd Pduhdv ne EhmTmbhTk Rstchdr+ 22’2(90/56”0000+ 1/1/-

G- KhZmf Zmc K- Qdmmdannf- Nm sgd entmcZshnmr ne bnqonqZsd rnbhZk qdronmrhahkhsx- FntqmTk
ne EhmTmbd+ 61’1(90”48+ 1/06-

J- U- Khmr+ G- RdquZdr+ Zmc ?- L- SZlZxn- RnbhZk BZohsZk+ Sqtrs+ Zmc Ehql OdqenqlZmbd9
Sgd UZktd ne BnqonqZsd RnbhZk Qdronmrhahkhsx ctqhmf sgd EhmZmbhZk Bqhrhr- FntqmTk ne
EhmTmbd+ 1/06-

K- OZrsnq+ Q- E- RsZlaZtfg+ Zmc K- ?- SZxknq- RtrsZhmZakd Hmudrshmf hm Dpthkhaqhtl- RRQM
RbgnkZqkx OZodq HC 2448321+ RnbhZk Rbhdmbd QdrdZqbg Mdsvnqj+ Qnbgdrsdq+ MX+ 1/1/-

OQH- OQH ?mmtZk Qdonqs+ 1/07-

?- Qhdck Zmc O- Rlddsr- Vgx cn hmudrsnqr gnkc rnbhZkkx qdronmrhakd ltstZk etmcr; FntqmTk
ne EhmTmbd+ 61’5(914/4”144/+ 1/06-
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G- RdquZdr- Sgd HloZbs ne BnqonqZsd RnbhZk Qdronmrhahkhsx nm Ehql UZktd 9 Sgd Qnkd ne
Btrsnldq ?vZqdmdrr- JTmTfdldms Rbhdmbd+ 08/890”06+ 1/02-

O- D- Rgqnts Zmc I- K- Ekdhrr- HmsqZbkZrr bnqqdkZshnmr9 Trdr hm Zrrdrrhmf qZsdq qdkhZahkhsx-
MrxbgnknfhbTk Atkkdshm+ 75’1(931/”317+ 0868-
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Ehftqd 0
Ehqlr vhsg knv chrWfqddldms

MnqlZkhydc qZshmfr enq sgd 14 ffqlr vhsg sgd knvdrs ldZm Zarnktsd chrsZmbd sn sgd ZudqZfd qZshmf ’L@C(
vhsghm sgd mnqlZkhydc bnllnm rZlokd ’m;813(- Ehqlr Zqd rnqsdc ax sgdhq ZudqZfd qZshmf- DZbg qZshmf
Zfdmbx hr oknssdc hm Z ch—dqdms bnknq-

oQRAw4hNrBHEyNr4bwAz4bGzm

uAGHRGRIN4iHEPRywk4uAym

�VCQNABk4oBECBEwGRBA

cNzRwSNT4uAym

�zIwAyN4�HGB4fwEGr4uAym

oQRCBGkN4cNKRywA4sERkk4uAym

gnD4uArHEwAyN4sEBHC4bGzm

�rQGNwz4sEBHC4Cky

SQN4oQwEkNr4iyQvwx4oBECBEwGRBA

pRrGERxHRzBEw4uAGNEAwyRBAwk4zN4�kRVNAGwyRBA4i�

cRGrHxRrQR4SwAwxN4fQwEVw4oBECBEwGRBA

i��4oBECm

bHKBGGRyw4sEBHC4iC�

�CCkN4uAym

DRrwR4oBm4bGzm

iRTw4�s

hNrBAw4tBkzRAPr4uAym

cBEPwA4iGwAkNL

ucu4Cky

dRGGB4pNATB4oBECBEwGRBA

oBArBkRzwGNz4DzRrBA4uAym

fHxkRy4iNEIRyN4DAGNECERrN4sEBHC4uAym

tNRANTNA4dl

SQN4nwAT4Be4dBIw4iyBGRw

�VyBE4bRVRGNz

 2  0 . 0 2

dBEVwkRMNz4EwGRAP

hwGNE

iHrGwRAwkLGRyr

hBxNyBi�c

lRPNB4DRERr

abp

�rrNG2

ciou
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Ehftqd 1
Ehqlr vhsg ghfg chrWfqddldms

MnqlZkhydc qZshmfr enq sgd 14 ffqlr vhsg sgd ghfgdrs ldZm Zarnktsd chrsZmbd sn sgd ZudqZfd qZshmf ’L@C(
vhsghm sgd mnqlZkhydc bnllnm rZlokd ’m;813(- Ehqlr Zqd rnqsdc ax sgdhq ZudqZfd qZshmf- DZbg qZshmf
Zfdmbx hr oknssdc hm Z ch—dqdms bnknq-

cwEHR4sEBHC4oBW4bGzW

SBTLH4oBECBEwGRBA

SBLB4iNRTwA4sEBHC4tBkzRAPF4bGzW

SBgB4swF4oBW4bGzW

bwEFNA4 4SBHxEB4bRVRGNz

fgRkRC4cBEERF4uAGNEAwGRBAwk4uAyW

fBEFygN4�HGBVBxRk4tBkzRAP4iD

IwCwA4SBxwyyB4uAyW

nwAyBkBVxRw4i�

cRGFHR4rHzBFwA4oBW4bGzW

nwAT4Be4�VNERyw4oBECBEwGRBA

s2i4Cky

�S S4uAyW

nwEERyT4sBkz4oBECBEwGRBA

�kGERw4sEBHC4uAyW

iJREN4fwyReRy4bRVRGNz

SgN4hBLwk4nwAT4Be4iyBGkwAz4sEBHC4Cky

iNwPwGN4SNygABkBPL4fHxkRy4bRVRGNz4oBVCwAL

IBgAFBA4 4IBgAFBA

fEwKwRE4uAyW

skwKBiVRGgakRAN4Cky

tBAzw4cBGBE4oBW4bGzW

mBEkNLfwEFBAF4bRVRGNz

SEwAFHExwA4sEBHC

uAGNk4oBECBEwGRBA

&2 &0 . 0 2

dBEVwkRMNz4EwGRAP

hwGNE

iHFGwRAwkLGRyF

hBxNyBi�c

lRPNB4DRERF

abp

�FFNG2

ciou
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Ehftqd 2
OtWmshkd qWmihmf bntms fiOQB(

Sgd nqZmfd khmd rgnvr sgd PQB ne sgd DRF qZshmfr hm sgd bnllnm rZlokd Zmc sgd cZrgdc fqZx khmdr rgnv sgd
PQBr ne rhltkZsdc cZsZ- Sgd PQB duZktZsdr gnv lZmx hcdmshbZk ffqlr Zqd hmbktcdc hm sgd qZshmf ptZmshkd
Zbqnrr Zkk rhw oqnuhcdqr nudq sgd snsZk mtladq ne ffqlr- Sgd rhyd ne sgd ptZmshkd hr chrokZxdc nm sgd w,Zwhr
Zmc qZmfdr eqnl 4ffi sn 0..ffi hm hmbqdldmsr ne 4ffi- Sgd hlokhdc bnqqdkZshnmr Zqd cdohbsdc ax sgd fqZx khmdr+
vgdqd sgd chZfnmZk khmd qdfidbsr Zm hlokhdc bnqqdkZshnm ne 0 Zmc sgd knvdqlnrs khmd qdfidbsr Zm hlokhdc bnqqd,
kZshnm ne .-0- Hlokhdc bnqqdkZshnmr Zqd rgnvm enq sgd uZktdr 0+ .-84+ .-8+ Zmc eqnl sgdm nm hm hmbqdldmsr ne .-0-
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Ehftqd 3
Sgd rntqbdr ne chudqfdmbd

Ntq rbgdlZshb qdoqdrdmsZshnm ne Zm DRF qZshmf bnmrhrsr ne sgd dkdldmsr rbnod+ ldZrtqdldms+ Zmc vdhfgsr-
Rbnod hr sgd rds ne Zssqhatsdr ,m sgZs cdrbqhad Z bnloZmx&r DRF odqenqlZmbd- LdZrtqdldms cdsdqlhmdr
sgd hmchbZsnqr Cj�0 --- Cj�m+ vghbg oqnctbd mtldqhbZk uZktdr enq dZbg Zssqhatsd Zmc Zqd rodbhffb sn qZshmf
Zfdmbx i- Vdhfgsr cdsdqlhmd gnv hmchbZsnqr Zqd ZffqdfZsdc hmsn Z rhmfkd DRF qZshmf Mj- Rbnod chudqfdmbd
qdrtksr eqnl svn qZsdqr bnmrhcdqhmf Z ch—dqdms rds ne Zssqhatsdr- LdZrtqdldms chudqfdmbd qdrtksr eqnl svn
qZsdqr trhmf ch—dqdms hmchbZsnqr sn ldZrtqd sgd rZld Zssqhatsd- Vdhfgsr chudqfdmbd qdrtksr eqnl svn qZsdqr
ZffqdfZshmf sgd rZld hmchbZsnqr trhmf ch—dqdms vdhfgsr-
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Ehftqd 4
Cdbnlonrhshnm dwWlokd

@qhsgldshb cdbnlonrhshnm ne sgd ch—dqdmbd adsvddm svn DRF qZshmfr+ oqnuhcdc ax @rrds3 Zmc JKC+ enq
AZqqhbj Fnkc BnqonqZshnm hm 1.03- Sgd mnqlZkhydc qZshmfr Zqd nm sgd kdes Zmc qhfgs- Sgd nudqZkk chudqfdmbd
hr rdoZqZsdc hmsn sgd bnmsqhatshnmr ne rbnod chudqfdmbd+ ldZrtqdldms chudqfdmbd+ Zmc vdhfgsr chudqfdmbd-
Vhsghm dZbg rntqbd sgd sgqdd lnrs qdkduZms bZsdfnqhdr hm Zarnktsd sdqlr Zqd rgnvm hm cdrbdmchmf nqcdq+
vhsg sgd qdlZhmcdq ne sgd snsZk uZktd ne dZbg rntqbd kZadkdc Zr �Nsgdq“- Sgd qdrhctZk adsvddm sgd nqhfhmZk
qZshmf Zmc ntq ffssdc qZshmf hr rgnvm hm sgd rdbnmc aZq eqnl sgd kdes Zmc eqnl sgd qhfgs+ qdrodbshudkx-
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Ehftqd 5
I:RRN Qdfqdrrhnmr

Sgd oknsr rgnv sgd M1 uZktdr ne Z rdqhdr ne K@RRN qdfqdrrhnmr+ qdfqdrrhmf sgd ZffqdfZsd qZshmf ’DRF( ne
sgd ch—dqdms qZshmf Zfdmbhdr nm sgd bZsdfnqhdr ne sgd rZld qZsdq- Sgd w,Zwhr rgnvr gnv lZmx hmchbZsnqr Zqd
trdc Zr bnuZqhZsdr Zmc sgd x,Zwhr hmchbZsdr sgd bnqqdronmchmf M1 uZktd-

’Z( JKC ’a( QnadbnR@L

’b( @rrds3 ’c( RtrsZhmZkxshbr

’d( Uhfdn Dhqhr ’e( LRBH
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SWakd 0
Cdrbqhoshud RsWshrshbr

Cdrbqhoshud rsZshrshbr ne sgd ZffqdfZsd qZshmf ’DRF( hm 1.03 enq sgd rhw qZshmf Zfdmbhdr- OZmdk @ rgnvr sgd
cZsZ enq sgd etkk rZlokd+ OZmdk A enq sgd bnllnm rZlokd+ Zmc OZmdk B enq sgd mnqlZkhydc bnllnm rZlokd-

NVmdi :9 Etii RVloid

RtrsZhmZkxshbr QnadbnR@L Uhfdn Dhqhr JKC @rrds3 LRBH
Ehqlr 3420 0554 12.3 4.42 3.02 8551
LdZm 45-3 36-08 21-12 0-05 4.-8 3-6
RsZmcZqc Cdu- 8-35 10-.5 00-67 0-65 2.-83 0-08
Lhmhltl 18 02 4 ,5 1-67 .
LdchZm 44 3. 20 0 42-04 3-6
LZwhltl 78 83 56 01 86-00 8-7
NVmdi A9 Bnllnm RVloid

Ehqlr 813 813 813 813 813 813
LdZm 50-75 4.-38 23-62 1-45 62-36 4-07
RsZmcZqc Cdu- 8-30 1.-67 00-20 1-22 12-.8 0-11
Lhmhltl 26 03 5 ,3 2-35 .-5
LdchZm 51 36 22 1 70-37 4-0
LZwhltl 78 83 55 01 86-00 8-7
NVmdi B9 MnplVigydc Bnllnm RVloid

Ehqlr 813 813 813 813 813 813
LdZm .-.. .-.. .-.. .-.. .-.. .-..
RsZmcZqc Cdu- 0-.. 0-.. 0-.. 0-.. 0-.. 0-..
Lhmhltl ,1-53 ,0-65 ,1-43 ,1-70 ,2-.2 ,2-64
LdchZm .-.0 ,.-06 ,.-04 ,.-13 .-24 ,.-.6
LZwhltl 1-78 1-.8 1-65 3-.4 0-.1 2-67
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SWakd 1
BnqqdkWshnmr adsvddm DRF QWshmfr

BnqqdkZshnmr adsvddm DRF qZshmfr Zs sgd ZffqdfZsd qZshmf kdudk ’DRF( Zmc Zs sgd kdudk ne sgd dmuhqnmldmsZk
chldmrhnm ’D(+ sgd rnbhZk chldmrhnm ’R(+ Zmc sgd fnudqmZmbd chldmrhnm ’F( trhmf sgd bnllnm rZlokd- Sgd
qdrtksr Zqd rhlhkZq trhmf oZhqvhrd bnllnm rZlokdr aZrdc nm sgd etkk rZlokd- R@+ QR+ UH+ @3+ JK+ Zmc LR
Zqd rgnqs enq RtrsZhmZkxshbr+ QnadbnR@L+ Uhfdn Dhqhr+ @rrds3+ JKC+ Zmc LRBH+ qdrodbshudkx-

JK JK JK JK JK R@ R@ R@ R@ UH UH UH QR QR @3 @udqZfd
R@ UH QR @3 LR UH QR @3 LR QR @3 LR @3 LR LR

DRF .-42 .-38 .-33 .-31 .-42 .-60 .-56 .-56 .-35 .-6 .-58 .-31 .-51 .-27 .-27 .-43
D .-48 .-44 .-43 .-43 .-26 .-57 .-55 .-53 .-26 .-62 .-55 .-24 .-6 .-18 .-12 .-42
R .-20 .-22 .-10 .-11 .-30 .-47 .-44 .-44 .-16 .-57 .-55 .-17 .-54 .-15 .-16 .-31
F .-.1 .-.0 ,.-.0 ,.-.4 .-05 .-43 .-40 .-38 .-05 .-65 .-65 .-03 .-68 .-00 .-.6 .-2.
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SWakd 2
LdWm :arnktsd ChrsWmbd fiL:C(

Sghr sZakd rgnvr gnv sgd ldZm Zarnktsd chrsZmbd sn sgd ZudqZfd qZshmf ’L@C( hr chrsqhatsdc+ aZrdc nm
sgd mnqlZkhydc bnllnm rZlokd enq sgd rhw qZshmf Zfdmbhdr+ JKC+ RtrsZhmZkxshbr+ Uhfdn Dhqhr+ QnadbnR@L+
@rrds3+ Zmc LRBH- OZmdk @ rgnvr sgd chrsqhatshnm Zbqnrr qdfhnmr Zmc OZmdk A rgnvr sgd chrsqhatshnm
Zbqnrr hmctrsqhdr- Rhmbd sgd qZshmfr gZud addm mnqlZkhydc sn gZud ydqn ldZm Zmc tmhs uZqhZmbd+ Zkk uZktdr
bZm ad hmsdqoqdsdc hm sdqlr ne rsZmcZqc cduhZshnmr- @ldqhbZr dwbktcdr BZmZcZ Zmc TR@- @rhZ dwbktcdr IZoZm-

NVmdi :9 Cgrspgatsgnm ne Cgudpfdmbd
L:C

Lhmhltl .-03
0rs PtZmshkd .-25
LdchZm .-34
LdZm .-38
2qc PtZmshkd .-48
LZwhltl 0-15

NVmdi A9 :udpVfd Cgudpfdmbd Vbpnrr Qdfgnmr
L:C Mn� ne Egplr

@eqhbZ .-32 04
@ldqhbZr .-47 06
@rhZ .-41 78
BZmZcZ .-40 1.
Dtqnod .-38 163
IZoZm .-4. 064
NbdZmhZ .-36 42
TR@ .-35 170

NVmdi B9 :udpVfd Cgudpfdmbd Vbpnrr Fmctrspgdr
L:C Mn� ne Egplr

AZrhb LZsdqhZkr .-40 54
Bnmrtldq ChrbqdshnmZqx .-36 038
Bnmrtldq RsZokdr .-37 52
Dmdqfx .-34 08
EhmZmbhZkr .-35 040
GdZksgbZqd .-36 53
HmctrsqhZkr .-4. 062
QdZk DrsZsd .-41 36
Sdbgmnknfx .-40 68
SdkdbnlltmhbZshnmr .-41 3.
Tshkhshdr .-4. 38
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SWakd 3
Bnllnm Rdsr ne Ehqlr hm OtWmshkdr

Sgd ffqlr hm sghr khrs Zqd bnmrhrsdmskx hmbktcdc hm sgd 1.ffi ’073( adrs, nq vnqrs,qZsdc ffqlr Zbqnrr Zkk rhw
qZshmf Zfdmbhdr+ trhmf sgd bnllnm rZlokd ne 813 ffqlr hm 1.03-

Bnllnm gm Sno PtVmsgid Bnllnm gm Anssnl PtVmsgid

@jyn Mnadk MU @cuZmbd @tsn OZqsr Hmb-
@kkhZmy RD @flkhZsdc LZmZfdqr Fqnto Hmb-
@uhuZ okb @logdmnk BnqonqZshnm
@W@ Fqnto @mgth Bnmbg Bdldms Bn- Ksc-
AZxdqhrbgd Lnsnqdm Vdqjd @jshdmfdrdkkrbgZes Bdmbnrtc R@
Cdwtr Oqnodqsx Fqnto BghmZ Cdudknoldms EhmZmbhZk Gnkchmf BnqonqZshnm
ChZfdn okb BghmZ Qdrntqbdr KZmc Ksc-
HmctrsqhZ cd Chrdmn Sdwshk R@ Bqdchs RZhrnm Bn- Ksc-
Hmsdk BnqonqZshnm Bqnvm BZrskd HmsdqmZshnmZk Bnqo-
Jhmfffrgdq okb CQ Gnqsnm Hmb-
Jnmhmjkhijd Oghkhor MU DwodchZ Hmb-
R@O RD Gdkldqhbg % OZxmd Hmb-
Rbgmdhcdq Dkdbsqhb R@ GdmfZm HmsdqmZshnmZk Fqnto BnloZmx Khlhsdc
RSLhbqndkdbsqnmhbr MU Hmsthshud RtqfhbZk Hmb-
Vhoqn Ksc- IZoZm QdZk DrsZsd Hmudrsldms BnqonqZshnm

LdchZSdj Hmb-
MDWNM Bn- Ksc-
Mhoonm Athkchmf Etmc Hmb-
QZkog KZtqdm BnqonqZshnm
RghlZmn Hmb-
Rtlhsnln QdZksx % Cdudknoldms Bn- Ksc-
Rtm OgZqlZbdtshbZk Hmctrsqhdr Khlhsdc
Vxmm Qdrnqsr Ksc-
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SWakd 4
Mtladq ne HmchbWsnqr odq QWsdq Wmc BWsdfnqx

Sghr sZakd rgnvr gnv lZmx hmchbZsnqr Zqd oqnuhcdc ax sgd ch—dqdms rtrsZhmZahkhsx qZshmf Zfdmbhdr odq bZsd,fnqx-

RtrsWhmWixshbr MnacbnR9L 9rrcs3 Shecn Dhphr LRBE IKC

9bbdrr sn AYrhb Rdpuhbdr 1 0 0 0
9bbdrr sn GdYksgbYpd 5 2 0 0 0
9mhlYk VdkeYpd 1 0
9msh,bnlodshshud OpYbshbdr 1 0 0 0
9tchs 3 4 0
Ahnchudprhsx 0 0 2 0 0 1
AnYpc 5 14 0 0
AnYpc Chudprhsx 1 0 2
Atrhmdrr Dsghbr 3 1 0 0 0
BgYhpodprnm,BDN RdoYpYshnm 0 0
Bghkc KYanp 0 0 0
BkhlYsd Qhri Lfls- 1 0 0 1
BkhmhbYk SphYkr 0 0
Bnkkdbshud AYpfYhmhmf 1 0 0
Bnlltmhsx Ymc Rnbhdsx 2 5 0. 0 0
BnponpYsd FnudpmYmbd 0 0
Bnpptoshnm 1 0 0 0 0
Btrsnldp QdkYshnmrgho 0 0 6 0 1
Chudprhsx 1 8 0 2
DRF Hmbdmshudr 0 0
DkdbspnlYfmdshb Ehdkcr 0 0
Dloknxdd Cdudknoldms 0 1 02 0 0 2
Dloknxdd Stpmnudp 0 0
Dmdpfx 2 5 4 0 1 0
DmuhpnmldmsYk Ehmdr 0 0 0
DmuhpnmldmsYk Lfls- Rxrsdl 1 0 0
DmuhpnmldmsYk Onkhbx 3 1 3 1
DmuhpnmldmsYk Qdonpshmf 1 0 0
EhmYmbhYk Hmbktrhnm 0 0 0
Enpdrsr 0 0
FGF Dlhrrhnmr 4 4 0 0
FGF Onkhbhdr 2 1 3
FLNr 0 0 0
FknaYk BnloYbs Ldladprgho 0 0
Fpddm Athkchmfr 4 1 0 0 0
Fpddm Opnctbsr 6 0 1. 0 1 0
GHU OpnfpYlr 0 0
GYyYpcntr VYrsd 0 0 0 0
GdYksg Ymc RYedsx 6 0 6 0 0 1
GtlYm Qhfgsr 1 0 4 0 4
Hmchfdmntr Qhfgsr 0 0 0
KYanp OpYbshbdr 2 0 05 3 0 2
Knaaxhmf 2 0 0
Mnm,FGF 9hp Dlhrrhnmr 0 1
Nynmd,Cdokdshmf FYrdr 0 0
OYbiYfhmf 0 0 0
OghkYmsgpnox 2 0 1 0 0
OphuYbx Ymc HS 0 2 0 1
Opnctbs RYedsx 1 1 02 2 1 5
Otakhb GdYksg 0 2 0 1
Qdbxbkhmf 0
QdltmdpYshnm 3 0 04 1 0 3
Qdonpshmf PtYkhsx 2 4 0
Qdrntpbd Dfibhdmbx 0 2 5
Qdronmrhakd LYpidshmf 2 2 0 0 0
RgYpdgnkcdpr 05 0
Rhsd Bknrtpd 0 0
Rtookx BgYhm 10 2 3 3 2 5
RtrsYhmYakd EhmYmbd 8 4 2 2 3
Rxrsdlhb Qhri 0 0 0
SYwdr 1 0 0
Snwhb Rohkkr 0 1 0
Tmhnmr 0 0
VYrsd 2 1 3 0 2
VYsdp 1 1 2 0 0 1
TmbkYrrhffdc 6 6 31 0 23 1

Rtl 052 7. 171 27 57 67
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SWakd 5
BnqqdkWshnm ne BWsdfnqx Rbnqdr

BnppdkYshnmr adsvddm sgd ch–dpdms bYsdfnphdr epnl ch–dpdms pYshmf Yfdmbhdr- Vd bYkbtkYsd Y uYktd enp dYbg bphsdphnm nm sgd ffpl kdudk ax sYihmf sgd
YudpYfd ne sgd YuYhkYakd hmchbYsnpr enp ffpl e Ymc pYsdp j- Sgd oYmdk hr tmaYkYmbdc ctd sn ch–dpdmbdr hm rbnod adsvddm ch–dpdms pYshmfr Yfdmbhdr
Ymc bYsdfnphdr adhmf bnmchshnmYk nm hmctrsphdr-

IK IK IK IK IK R9 R9 R9 R9 UH UH UH QR QR 93 9udpYfd
R9 UH QR 93 LR UH QR 93 LR QR 93 LR 93 LR LR

9bbdrr sn AYrhb Rdpuhbdr .-.7 .-02 .-74 .-38 .-04 .-05 .-20
9bbdrr sn GdYksgbYpd .-55 .-46 .-38 .-74 .-56 .-45 .-63 .-33 .-60 .-6 .-53
9mhlYk VdkeYpd .-33 .-33
9msh,bnlodshshud OpYbshbdr ,.-.5 .-45 .-65 . ,.-.4 .-45 .-2.
9tchs .-46 .-55 .-51 .-51
Ahnchudprhsx .-.5 ,.-.7 .-.5 .-55 .-50 .-30 .-36 .-36 .-.0 .-1 .-18
AnYpc .-26 .-47 .-40 .-38
AnYpc Chudprhsx .-7 .-7.
Atrhmdrr Dsghbr .-.3 ,.-00 .-3 .-5 .-22 .-.2 .-.0 ,.-0 ,.-04 .-27 .-03
BgYhpodprnm�BDN RdoYpYshnm .-48 .-48
Bghkc KYanp .-38 .-38
BkhlYsd Qhri Lfls- .-33 .-31 .-7 .-43 .-43 .-4 .-43
BkhmhbYk SphYkr .-62 .-62
Bnkkdbshud AYpfYhmhmf .-48 ,.-.3 . .-07
Bnlltmhsx Ymc Rnbhdsx ,.-04 .-14 .-1 .-00 ,.-0 ,.-08 ,.-02 .-40 .-4 .-45 .-05
BnponpYsd FnudpmYmbd .-.7 .-.7
Bnpptoshnm .-15 .-13 ,.-07 .-6 .-43 ,.-08 .-26 ,.-04 .-22 ,.-01 .-07
Btrsnldp QdkYshnmrgho .-27 ,.-.7 ,.-.8 . ,.-.3 ,.-02 ,.-.4 .-38 .-36 .-30 .-03
Chudprhsx ,.-.5 ,.-.1 .-.2 .-50 .-41 .-45 .-16
DRF Hmbdmshudr
DkdbspnlYfmdshb Ehdkcr .-57 .-57
Dloknxdd Cdudknoldms .-11 .-18 .-26 .-26 .-62 .-12 .-08 .-25 .-23 .-28 .-18 .-20 .-44 .-34 .-40 .-26
Dloknxdd Stpmnudp .-3 .-3.
Dmdpfx .-11 .-02 .-38 .-14 .-7 .-3 .-16 .-16 .-3 .-21 .-30 .-48 .-1 .-3 .-37 .-27
DmuhpnmldmsYk Ehmdr .-.4 .-.4
Dmu- Lfls- Rxrsdl .-54 ,.-.8 .-35 .-23
DmuhpnmldmsYk Onkhbx .-41 .-35 .-35 .-52 .-50 .-51 .-44
DmuhpnmldmsYk Qdonpshmf .-41 .-14 .-25 .-27
EhmYmbhYk Hmbktrhnm .-18 .-6 .-40 .-4.
Enpdrsr
FGF Dlhrrhnmr . ,.-.2 ,.-.5 .-17 .-20 .-4 .-06
FGF Onkhbhdr .-37 .-51 .-30 .-4.
FLNr .-27 .-32 .-14 .-24
FknaYk BnloYbs Ldladp .-81 .-81
Fpddm Athkchmfr .-43 .-48 .-10 .-72 .-14 .-15 .-44 ,.-.1 .-55 .-17 .-31
Fpddm Opnctbsr .-12 .-.6 .-16 .-23 .-65 .-0 .-26 .-36 .-21 .-20 .-18 ,.-.4 .-42 .-33 .-42 .-22
GHU OpnfpYlr
GYyYpcntr VYrsd .-11 .-02 .-23 .-48 .-0 .-17
GdYksg Ymc RYedsx .-.0 .-16 .-16 .-24 .-62 ,.-0 ,.-05 ,.-05 ,.-.4 .-52 .-56 .-4 .-46 .-33 .-5 .-2.
GtlYm Qhfgsr . .-08 .-.7 ,.-.0 ,.-.7 .-31 .-0.
Hmchfdmntr Qhfgsr .-15 ,.-00 ,.-35 ,.-0.
KYanp OpYbshbdr .-10 ,.-.3 ,.-03 .-.6 .-0 .-1 .-03 .-21 .-16 .-43 .-34 .-32 .-24 .-23 .-26 .-13
Knaaxhmf ,.-17 ,.-17
Mnm,FGF 9hp Dlhrrhnmr .-17 .-17
Nynmd,Cdokdshmf FYrdr .-33 .-33
OYbiYfhmf
OghkYmsgpnox .-31 .-28 .-21 .-37 .-08 .-06 .-22
OphuYbx Ymc HS .-37 .-16 .-64 .-06 .-34 .-31 .-31
Opnctbs RYedsx ,.-.4 .-.5 .-05 . .-52 ,.-03 ,.-.2 .-.6 .-35 .-10 .-00 .-27 ,.-.2 .-0 .-03
Otakhb GdYksg .-5 .-63 .-27 .-52 .-48
Qdbxbkhmf
QdltmdpYshnm .-04 .-.8 ,.-10 .-06 .-60 .-11 .-72 .-14 .-64 .-26 .-22
Qdonpshmf PtYkhsx .-37 .-37
Qdrntpbd Dfibhdmbx .-24 .-31 .-46 .-34
Qdronmrhakd LYpidshmf ,.-4 ,.-.5 ,.-27 .-13 .-27 .-57 . .-38 .-.4 ,.-0 .-.7
RgYpdgnkcdpr .-28 .-28
Rhsd Bknrtpd
Rtookx BgYhm .-04 .-06 .-02 .-05 .-51 .-46 .-42 .-45 .-50 .-55 .-51 .-5 .-42 .-23 .-37 .-34
RtrsYhmYakd EhmYmbd .-47 .-36 .-35 .-41 .-6 .-63 .-6 .-48 .-50 .-48 .-5.
Rxrsdlhb Qhri .-13 .-54 .-13 .-27
SYwdr .-0 .-.1 .-.0 .-.3
Snwhb Rohkkr .-10 .-10
Tmhnmr .-57 .-57
VYrsd .-23 .-12 .-22 .-2.
VYsdp .-25 .-25 .-12 .-12 .-56 .-36 .-18 .-20 .-34 .-37 .-21 .-4 ,.-.1 .-13 .-33 .-25

9udpYfd .-1. .-01 .-1. .-10 .-58 .-18 .-21 .-22 .-26 .-37 .-27 .-23 .-24 .-26 .-27
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SWakd 6
Mnm,mdfWshud IdWrs RptWqdr Qdfqdrrhnm

Mnm,mdfYshud khmdYp pdfpdrrhnmr ne sgd lnrs YffpdfYsd pYshmf &DRF( nm sgd bYsdfnphdr ne sgd rYld pYsdp- 9r bYsdfnphdr cdodmc nm hmctrsphdr vd ffkk
lhrrhmf uYktdr ne sgd hmcdodmcdms uYphYakdr vhsg ydpnr adenpd sgd mnplYkhyYshnm- Sgd rxlankr )))*))* Ymc ) cdmnsd rsYshrshbYk rhfmhffbYmbd Ys sgd
0* 4* Ymc 0.ffi kdudkr* pdrodbshudkx- 9r sgd cYsY vYr opduhntrkx mnplYkhydc* vd dwbktcd sgd bnmrsYms sdpl- Sgd rsYmcYpc dppnpr Ypd annsrspYoodc-
Mnm,dwhrsdms bYsdfnphdr Ypd cdmnsdc ax cYrgdr-

RtrsWhmWixshbr MnacbnR9L 9rrcs3 Shecn Dhphr LRBE IKC

9bbdrr sn AYrhb Rdpuhbdr .-.08 , . , .-027))) .-.54)))
9bbdrr sn GdYksgbYpd .-.40))) .-..3 . , .-.68))) .-.40)))
9mhlYk VdkeYpd .-.4))) , . , , ,
9msh , bnlodshshud OpYbshbdr , , .-.4))) .-.12))) . .-020)))
9tchs . , .-.15) .-.73))) , ,
Ahnchudprhsx . . . .-.17))) .-255))) .-.65)))
AnYpc .-.61))) , .*085��� .-002))) . ,
AnYpc Chudprhsx .-.32))) , . , , .
Atrhmdrr Dsghbr .-.86))) .-.35))) .-..7 , . .-037)))
BgYhpodprnm,BDN RdoYpYshnm .-.28))) , .-.05 , , ,
Bghkc KYanp , , .-..7 . , .-.35)))
BkhlYsd Qhri Lfls- , .*026��� .-.53))) , .-.58)) .*123���
BkhmhbYk SphYkr . , . , , ,
Bnkkdbshud AYpfYhmhmf .-.40))) , .-.00) .-.61))) , ,
Bnlltmhsx Ymc Rnbhdsx .-.68))) .-.75))) .-.2) .-..0 , .-03)))
BnponpYsd FnudpmYmbd , .-.37))) , , .-087))) ,
Bnpptoshnm .-.38))) , .-.11) .-.61))) .*277��� .-013)))
Btrsnldp QdkYshnmrgho .-016))) .-.86))) .-.75))) .-.16))) , .-0.3)))
Chudprhsx .-0.7))) , .-.55))) .*048��� , .-.3)))
DRF Hmbdmshudr .-..5 . , , , ,
DkdbspnlYfmdshb Ehdkcr .-.10)) . , , , ,
Dloknxdd Cdudknoldms .-.07) .*110��� .-005))) .-.56))) .*3.5��� .-038)))
Dloknxdd Stpmnudp .-.13) , . , , ,
Dmdpfx .-.21)) .-.05))) .-.18)) .-0.2))) .-083))) .-.35)))
DmuhpnmldmsYk Ehmdr . , . , , .
DmuhpnmldmsYk Lfls- Rxrsdl .*088��� , .-..8 , , .-1.4)))
DmuhpnmldmsYk Onkhbx .-.80))) .-.87))) .-.01 .*076��� , ,
DmuhpnmldmsYk Qdonpshmf .-.32)) .-.28))) .-..6 , , ,
EhmYmbhYk Hmbktrhnm . , , , .-.78))) .-.50)))
Enpdrsr .-..7 .-.05) , , , ,
FGF Dlhrrhnmr .-.37))) , .-..1 .-.22))) , .-.10))
FGF Onkhbhdr .-.75))) .-..7)) .-.36)) , , ,
FLNr . . . , , ,
FknaYk BnloYbs Ldladprgho .-.18)) , . , , ,
Fpddm Athkchmfr .-.61))) .-.60))) . , .-2.3))) .-.61)))
Fpddm Opnctbsr .*056��� .-.26))) .-.82))) .-.13)) .-240))) .-018)))
GHU OpnfpYlr . , .-..2 , , ,
GYyYpcntr VYrsd .-.10) . . , .-.8))) ,
GdYksg Ymc RYedsx .-.38))) .-.31))) .-.38))) .*014��� .-037))) .-063)))
GtlYm Qhfgsr .-.61))) . .-.55))) . , .-03)))
Hmchfdmntr Qhfgsr .-.22) , .-..5 , , .-.76)))
KYanp OpYbshbdr .-..4 .-.52))) .-.56))) .-042))) .-055))) .-018)))
Knaaxhmf .-.80))) . , .-.02 , ,
Mnm,FGF 9hp Dlhrrhnmr .-.03 , . , , ,
Nynmd,Cdokdshmf FYrdr . , . , , ,
OYbiYfhmf , . , , .-017)) .-.22)))
OghkYmsgpnox .-.17) .-.64))) .-.28))) .-.62))) , .
OphuYbx Ymc HS .-.11) .-.28))) , , .-165))) .-013)))
Opnctbs RYedsx .-.37))) .-..1 .-.48))) .-.51))) .*318��� .*105���
Otakhb GdYksg .-.11)) .-.00) , , .-.18 .-.63)))
Qdbxbkhmf , , , , .-008))) ,
QdltmdpYshnm . .-.43))) .*006��� .-002))) . .*112���
Qdonpshmf PtYkhsx .-012))) , .-0.6))) , , .
Qdrntpbd Dfibhdmbx .-.03 .*003��� .*024��� , , ,
Qdronmrhakd LYpidshmf . .-.22))) . .-..1 , .-.70)))
RgYpdgnkcdpr , , .-000))) .-.78))) , ,
Rhsd Bknrtpd .-..7 . , , , ,
Rtookx BgYhm .*142��� .-.50))) .-.31)) .-.4))) .-077))) .-017)))
RtrsYhmYakd EhmYmbd .-0.7))) .-.68))) .-.52))) , .-164))) .-.87)))
Rxrsdlhb Qhri , .-.42))) , , .-238))) .-0.2)))
SYwdr .-.41))) .-.0 .-.2)) , , ,
Snwhb Rohkkr . , .-..0 , , .-002)))
Tmhnmr , , .-.02 , , .-047)))
VYrsd . .-..4 .-.24))) .-..8 , .-075)))
VYsdp .-.2)) .-.05))) .-.17)) . .-.24 .-064)))

TmbkYrrhffdc HmchbYsnpr Wdr Wdr Wdr Wdr Wdr Wdr
Q1 .-8. .-87 .-81 .-85 .-68 .-88
Ehplr 813 813 813 813 813 813
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SWakd 7
OtWkhsx ne Ehs

BnloZqhrnm ne sgd ptZkhsx ne ffs hm sdqlr ne M1 enq sgd drshlZshnm ne qZsdq,rodbhffb ZffqdfZshnm etmbshnmr
trhmf ch—dqdms rodbhffbZshnmr- MMKR rsZmcr enq mnm,mdfZshud kdZrs rptZqdr: NKR enq nqchmZqx kdZrs rptZqdr-
MM rsZmcr enq mdtqZk mdsvnqj vhsg khmdZq ZbshuZshnm etmbshnm+ Zmc MM Qdkt enq Z mdtqZk mdsvnqj vhsg Z
mnm,khmdZq qdkt ZbshuZshnm etmbshnm- QE rsZmcr enq qZmcnl enqdrs- Sgd rxlank ) hmchbZsdr sgZs sgd M1 hr
qdonqsdc enq Z sdrshmf rds bnmrhrshmf ne Z qZmcnlkx bgnrdm 0.ffi ne sgd rZlokd- Sgd sgqdd kZrs khmdr qdonqs
qdrtksr eqnl sgd nqhfhmZk ldsgnc+ ats vhsg ch—dqdms tmcdqkxhmf cZsZ- Enq MMKR R@RA sgd bZsdfnqx rbnqdr
vdqd bZkbtkZsdc aZrdc nm sgd R@RA sZwnmnlx+ enq MMKR hmchbZsnqr sgd nqhfhmZk hmchbZsnqr vdqd trdc vhsgnts
Zmx sZwnmnlx+ Zmc enq MMKR 1.06 sgd tmcdqkxhmf cZsZ hr sgZs ne 1.06 hmrsdZc ne sgZs ne 1.03- Fhudm sgZs
JKC cndr mns n—dq Zmx cZsZ enq 1.06+ mn uZktd hr qdonqsdc-

RodbhffbZshnm JKC Uhfdn Dhqhr QnadbnR@L RtrsZhmZkxshbr LRBH @rrds3

MMKR .-88 .-85 .-87 .-8. .-68 .-81
NKR .-88 .-85 .-87 .-80 .-68 .-81
MMKR) .-87 .-83 .-87 .-78 .-63 .-72
MM) .-87 .-83 .-87 .-77 .-72 .-72
MM Qdkt) .-85 .-85 .-87 .-72 .-74 .-7.
QE) .-62 .-80 .-86 .-74 .-45 .-75
MMKR R@RA .-87 .-85 .-87 .-76 .-65 .-81
MMKR HmchbZsnqr 0 .-85 .-88 .-8. .-71 .-83
MMKR 1.06 .-85 .-87 .-80 .-57 .-71
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SWakd 8
:qhsgldshb Cdbnlonrhshnm

Qdrtksr eqnl sgd Zqhsgldshb cdbnlonrhshnm+ vghbg hlokdldmsr DptZshnm 7+ Zmc qdkhdr nm sgd bZsdfnqx rbnqdr
Zmc drshlZsdc vdhfgsr eqnl Rdbshnm 2- OZmdk @ qdonqsr ldZm Zarnktsd uZktdr Zbqnrr ffqlr enq dZbg oZhq ne
qZsdqr- Sgd bnktlm �Rbnod“ rgnvr sgd ch—dqdmbd adsvddm svn qZshmfr sgZs vdqd bZkbtkZsdc nm sgd aZrhr ne
ltstZkkx dwbktrhud bZsdfnqhdr- Sgd bnktlm �LdZrtqdldms“ rgnvr sgd ch—dqdmbd adsvddm svn qZshmfr sgZs
vdqd bZkbtkZsdc nm sgd aZrhr ne bnllnm bZsdfnqhdr Zmc bnllnm vdhfgsr- Vd drshlZsd sgdrd bnllnm vdhfgsr
ax inhmskx qdfqdrrhmf sgd svn qZshmfr nm sgd svn qZsdqr& bZsdfnqx rbnqdr- Sgd bnktlm �Vdhfgsr“ rgnvr sgd
ch—dqdmbd sgZs qdrtksr eqnl dwbgZmfhmf sgd vdhfgsr sgZs vdqd ffssdc enq dZbg qZsdq hmchuhctZkkx vhsg sgd
bnllnm vdhfgsr- Sgd bnktlm �Ehssdc“ rgnvr sgd snsZk ch—dqdmbd adsvddm sgd ffssdc qZshmfr+ Zmc �Sqtd“
sgd snsZk ch—dqdmbd adsvddm sgd nqhfhmZk qZshmfr- Enq bnmudmhdmbd+ OZmdk A qdonqsr ZudqZfdr odq qZsdq nm sgd
aZrhr ne sgd uZktdr rgnvm hm OZmdk @-

NVmdi :9 QVsdp NVgpr
Rbnod LdZrtqdldms Vdhfgsr Ehssdc Sqtd

JKC RtrsZhmZkxshbr .-16 .-5 .-18 .-62 .-65
JKC Uhfdn Dhqhr .-3 .-5 .-16 .-67 .-68
JKC QnadbnR@L .-17 .-56 .-20 .-7 .-70
JKC @rrds3 .-22 .-5 .-34 .-7 .-75
JKC LRBH .-74 .-40 .-40 .-60 .-66
RtrsZhmZkxshbr Uhfdn Dhqhr .-28 .-40 .-13 .-43 .-5
RtrsZhmZkxshbr QnadbnR@L .-21 .-44 .-05 .-47 .-53
RtrsZhmZkxshbr @rrds3 .-08 .-34 .-21 .-42 .-54
RtrsZhmZkxshbr LRBH .-75 .-41 .-42 .-65 .-71
Uhfdn Dhqhr QnadbnR@L .-2 .-28 .-00 .-5 .-50
Uhfdn Dhqhr @rrds3 .-22 .-4 .-08 .-44 .-53
Uhfdn Dhqhr LRBH .-67 .-44 .-32 .-70 .-74
QnadbnR@L @rrds3 .-15 .-40 .-03 .-51 .-60
QnadbnR@L LRBH .-75 .-5 .-46 .-72 .-78
@rrds3 LRBH .-74 .-46 .-45 .-67 .-78

@udqZfd .-37 .-43 .-23 .-58 .-64

NVmdi A9 QVsdp :udpVfdr
Rbnod LdZrtqdldms Vdhfgsr Ehssdc Sqtd

JKC .-32 .-5. .-26 .-65 .-7.
RtrsZhmZkxshbr .-30 .-42 .-20 .-52 .-58
Uhfdn Dhqhr .-33 .-40 .-14 .-55 .-6.
QnadbnR@L .-3. .-43 .-15 .-58 .-62
@rrds3 .-28 .-42 .-22 .-55 .-64
LRBH .-73 .-44 .-41 .-67 .-73
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SWakd 0.
QWmfd ne TWqhWmbd DwokWhmdc

Sgd ffqrs bnktlm oqdrdmsr sgd aZrdkhmdM1 enq Z qdfqdrrhnm ne nmd qZshmf nmsn Zmnsgdq- Sgd rdbnmc bnktlm hr sgd
M1 eqnl Z qdfqdrrhnm sgZs hmbktcdr Zkk entq bnuZqhZsdr+ h-d-+ hs hmbktcdr qZshmf W oktr sgd rbnod+ ldZrtqdldms+
Zmc vdhfgs uZqhZakdr- Sgd qdlZhmhmf bnktlmr hmchbZsd sgd lhmhltl Zmc lZwhltl M1 fZhm ne dwokZmZsnqx
onvdq ctd sgd hmbktrhnm ne sgd rbnod+ ldZrtqdldms+ Zmc vdhfgs uZqhZakdr-

MWmdi :4 PWsdp MWhpr
Rbnod LdWrtpdldms Vdhegsr

AWrdihmd :ii Lhm LWv Lhm LWv Lhm LWv

IKC nl RtrsVglViusgbr )�16 )�58 )�04 )�05 )�15 )�16 )�) )�)
IKC nl Sgecn Dgogr )�12 )�68 )�20 )�25 )�08 )�12 )�) )�)1
IKC nl MnacbnR9L )�1 )�64 )�08 )�11 )�22 )�25 )�) )�)0
IKC nl 9rrcs3 )�10 )�64 )�)1 )�)4 )�33 )�4 )�)0 )�)5
IKC nl LRAE )�18 )�72 )�08 )�2 )�01 )�13 )�)3 )�08
RtrsVglViusgbr nl IKC )�16 )�75 )�12 )�34 )�02 )�24 )�) )�)0
RtrsVglViusgbr nl Sgecn Dgogr )�45 )�77 )�06 )�17 )�)3 )�01 )�) )�)2
RtrsVglViusgbr nl MnacbnR9L )�40 )�76 )�07 )�20 )�)4 )�06 )�) )�)1
RtrsVglViusgbr nl 9rrcs3 )�44 )�7 )�)0 )�)2 )�02 )�07 )�)5 )�00
RtrsVglViusgbr nl LRAE )�1) )�81 )�30 )�54 )�)5 )�15 )�)0 )�0
Sgecn Dgogr nl IKC )�12 )�84 )�01 )�51 )�0 )�48 )�) )�)0
Sgecn Dgogr nl RtrsVglViusgbr )�45 )�78 )�)4 )�)8 )�13 )�16 )�) )�)1
Sgecn Dgogr nl MnacbnR9L )�38 )�84 )�04 )�27 )�)7 )�20 )�) )�)
Sgecn Dgogr nl 9rrcs3 )�45 )�8 )�) )�)3 )�2 )�23 )�) )�)0
Sgecn Dgogr nl LRAE )�05 )�85 )�08 )�65 )�)3 )�50 )�) )�00
MnacbnR9L nl IKC )�1 )�83 )�)8 )�55 )�)6 )�53 )�) )�)0
MnacbnR9L nl RtrsVglViusgbr )�40 )�82 )�)4 )�17 )�02 )�25 )�) )�)0
MnacbnR9L nl Sgecn Dgogr )�38 )�87 )�0 )�3 )�)8 )�28 )�) )�)0
MnacbnR9L nl 9rrcs3 )�37 )�84 )�)0 )�)4 )�25 )�35 )�) )�)6
MnacbnR9L nl LRAE )�05 )�85 )�05 )�66 )�)2 )�54 )�) )�)4
9rrcs3 nl IKC )�10 )�84 )�03 )�47 )�06 )�50 )�) )�)
9rrcs3 nl RtrsVglViusgbr )�44 )�78 )�)6 )�05 )�04 )�16 )�)0 )�)3
9rrcs3 nl Sgecn Dgogr )�45 )�85 )�)6 )�11 )�06 )�21 )�) )�)0
9rrcs3 nl MnacbnR9L )�37 )�86 )�0 )�22 )�05 )�28 )�) )�)0
9rrcs3 nl LRAE )�07 )�78 )�07 )�58 )�)0 )�40 )�) )�01
LRAE nl IKC )�18 )�6 )�1 )�26 )�)1 )�01 )�)1 )�01
LRAE nl RtrsVglViusgbr )�1 )�33 )�04 )�11 )�)1 )�)7 )�) )�)0
LRAE nl Sgecn Dgogr )�05 )�60 )�2 )�37 )�)6 )�13 )�) )�)
LRAE nl MnacbnR9L )�05 )�52 )�02 )�26 )�0 )�24 )�) )�)0
LRAE nl 9rrcs3 )�07 )�46 )�06 )�20 )�)7 )�11 )�) )�)1

:udpWed )�23 )�73 )�03 )�24 )�03 )�24 )�)0 )�)3

MWmdi A4 PWsdp :udpWedr
Rbnod LdWrtpdldms Vdhegsr

AWrdihmd :ii Lhm LWv Lhm LWv Lhm LWv

IKC )�13 )�71 )�05 )�27 )�07 )�28 )�)0 )�)3
RtrsVglViusgbr )�31 )�71 )�04 )�15 )�01 )�12 )�)0 )�)3
Sgecn Dgogr )�3 )�8 )�04 )�25 )�02 )�23 )�) )�)1
MnacbnR9L )�26 )�78 )�01 )�27 )�03 )�30 )�) )�)1
9rrcs3 )�28 )�75 )�)7 )�14 )�1 )�27 )�)0 )�)3
LRAE )�1 )�65 )�10 )�38 )�)5 )�22 )�)0 )�)6
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SWakd 00
HmudrshfWshnm ne BWsdfnqx Wmc QWsdq D�dbs

Sgd cdodmcdms uZqhZakd hr Z udbsnq sgZs rsZbjr Zkk sgd bnllnm bZsdfnqx rbnqdr enq Zkk qZsdqr+ trhmf sgd
bnllnm rZlokd- Sgd hmcdodmcdms uZqhZakdr Zqd ffql+ ffql,qZsdq+ Zmc ffql,bZsdfnqx ctllhdr- Sgd ch—dqdmbd
hm M1 adsvddm qdfqdrrhnm 0 Zmc 1 Zr vdkk Zr 2 Zmc 3 qdoqdrdmsr sgd qZsdq d—dbs-

Ctllgdr M1

Ehql .-11
Ehql * Ehql”QZsdq .-27
Ehql * Ehql”BZsdfnqx .-36
Ehql * Ehql”BZsdfnqx * Ehql”QZsdq .-51

SWakd 01
I:RRN Qdfqdrrhnmr

Sghr sZakd rgnvr sgd M1 ne Z rdqhdr ne K@RRN qdfqdrrhnmr ne DRF qZshmfr nm sgd bZsdfnqhdr ne sgd rZld qZsdq-
Sgd ffqrs bnktlm hr sgd mtladq ne hmchbZsnqr sgZs Zqd trdc Zr bnuZqhZsdr sn nasZhm sgd bnqqdronmchmf M1- Sgd
ghfgkhfgsdc bdkkr qdoqdrdms sgd mtladq ne bZsdfnqhdr sgZs bnmrshstsd 0.ffi ne sgd bZsdfnqhdr ne sgd oZqshbtkZq
qZshmf Zfdmbx-

BVsdfnpgdr Tgfdn Dgpgr QnadbnR:L :rrds3 IKC RtrsVgmVivsgbr LRBF

0 .-.3 .-31 . .-00 .-0 .-.0
1 .-01 .-34 .-.4 .-03 .-1 .-.5
2 .-10 .-34 .-03 .-06 .-12 .-.6
3 .-52 .-52 .-12 .-12 .-30 .-.7
4 .-54 .-64 .-23 .-17 .-31 .-00
5 .-60 .-66 .-26 .-18 .-35 .-02
6 .-70 .-71 .-3 .-18 .-52 .-02
7 .-73 .-76 .-36 .-21 .-56 .-02
8 .-75 .-84 .-36 .-26 .-58 .-1.
0. .-77 .-85 .-52 .-28 .-58 .-15
04 .-84 .-86 .-68 .-56 .-7 .-21
1. .-85 .-87 .-76 .-66 .-73 .-25
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Hmsdqmds :oodmchw

43

!"#$%&'()$ $'*+ ,-,)",."# ,%/ 0%%*1/2211&(3$'42,.1%&,$%56786869

Electronic copy available at: https://ssrn.com/abstract=3438533



Ehftqd :-0
OtWmshkd QWmihmf Bntmsr enq Rtachldmrhnmr

@mZknfntr sn Ehftqd 2+ ats bZkbtkZsdc rdoZqZsdkx enq sgd DmuhqnmldmsZk+ RnbhZk+ Zmc FnudqmZmbd Chldmrhnm
ne sgd qZshmfr-

’Z( Dmuhqnmldms

’a( RnbhZk

’b( FnudqmZmbd
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SWakd :-0
Mtladq ne HmchbWsnqr odq QWsdq Wmc BWsdfnqx fiR:RA(

BZkbtkZshnm oqnbdctqd Zmc cZsZ Zqd dpthuZkdms sn SZakd 4+ dwbdos sgZs sgd tmcdqkxhmf sZwnmnlx hr aZrdc nm
sgd 15 FdmdqZk Hrrtd BZsdfnqhdr oqnuhcdc ax R@RA-

IKC RtrsWhmWixshbr Shecn Dhphr MnacbnR9L 9rrcs3 LRBE

9bbdrr % 9–npcYahkhsx 2 8 2 1 2
9hp PtYkhsx 1 2
Atrhmdrr Dsghbr 5 00 2 2 07 2
Atrhmdrr Lncdk Qdrhkhdmbd
Bnlodshshud AdgYuhnp 0 0 1 0
BphshbYk Hmbhcdms Qhri Lfls- 0 0 1
Btrsnldp OphuYbx 1 0 2 0
Btrsnldp VdkeYpd 3 2 0 4 6 0
CYsY Rdbtphsx
DbnknfhbYk HloYbsr 2 00 2 5 8 0
Dloknxdd DmfYfdldms* Chudprhsx % Hmbktrhnm 8 4 1 1 12 0
Dloknxdd GdYksg % RYedsx 1 7 0 0 7 0
Dmdpfx Lfls- 0 2 0 5 4 1
FGF Dlhrrhnmr 0 7 0 1 8
GtlYm Qhfgsr % Bnlltmhsx QdkYshnmr 6 5 1 6 05
KYanp OpYbshbdr 4 5 5 0 1. 0
Lfls- ne sgd KdfYk % QdftkYsnpx Dmu- 0 2 0 1
LYsdphYkr Rntpbhmf % Dfibhdmbx 0 2 5
OgxrhbYk HloYbsr ne BkhlYsd BgYmfd 1 1 0 0
Opnctbs Cdrhfm % Khedbxbkd Lfls- 2 05 0 5 12 3
Opnctbs PtYkhsx % RYedsx 5 1 2 1 02 1
Rdkkhmf OpYbshbdr % Opnctbs KYadkhmf 0 2 0 2 0
Rtookx BgYhm Lfls- 5 10 3 2 3 2
Rxrsdlhb Qhri Lfls- 0 0 0
VYrsd % GYyYpcntr LYsdphYkr Lfls- 2 3 0 2 4 0
VYsdp % VYrsdvYsdp Lfls- 1 1 0 1 2 0
TmbkYrrhffdc 7 26 5 04 0.. 3.

Rtl 67 052 27 7. 171 57
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SWakd :-1
BnqqdkWshnm ne BWsdfnqx Rbnqdr fiR:RA(

BZkbtkZshnm oqnbdctqd Zmc cZsZ Zqd dpthuZkdms sn SZakd 5+ dwbdos sgZs sgd tmcdqkxhmf sZwnmnlx hr aZrdc nm
sgd 15 FdmdqZk Hrrtd BZsdfnqhdr oqnuhcdc ax R@RA-

IK IK IK IK IK R9 R9 R9 R9 UH UH UH QR QR 93 9udpYfd
R9 UH QR 93 LR UH QR 93 LR QR 93 LR 93 LR LR

9bbdrr % 9–npcYahkhsx .-30 .-46 .-14 .-67 .-56 .-36 .-45 .-44 .-60 .-32 .-43
9hp PtYkhsx .-16 .-16
Atrhmdrr Dsghbr .-0 .-.4 .-.4 .-.8 .-24 .-57 .-32 .-62 .-.7 .-32 .-58 .-.4 .-14 .-06 .-.0 .-17
Bnlodshshud AdgYuhnp ,.-.5 .-45 .-65 . ,.-.4 .-45 .-2.
BphshbYk Hmbhcdms Qhri Lfls- .-10 .-10
Btrsnldp OphuYbx .-37 .-16 .-64 .-06 .-34 .-31 .-31
Btrsnldp VdkeYpd .-20 ,.-.7 ,.-.5 .-.1 .-56 ,.-.2 ,.-00 ,.-.3 ,.-.6 .-37 .-36 .-31 .-3 .-27 .-1.
DbnknfhbYk HloYbsr .-37 .-3 .-30 .-28 .-54 .-56 .-6 .-54 .-18 .-60 .-47 .-37 .-58 .-10 .-15 .-4.
Dloknxdd DmfYfdldms* Chudprhsx % Hmbktrhnm .-06 .-1 .-04 .-1 .-61 .-46 .-3 .-43 .-34 .-40 .-44 .-31 .-47 .-34 .-44 .-32
Dloknxdd GdYksg % RYedsx .-.0 .-16 .-16 .-23 .-62 ,.-00 ,.-05 ,.-03 ,.-.5 .-52 .-55 .-4 .-44 .-33 .-48 .-2.
Dmdpfx Lfls- .-11 .-02 .-38 .-14 .-7 .-3 .-16 .-16 .-3 .-21 .-30 .-48 .-1 .-3 .-37 .-27
FGF Dlhrrhnmr . ,.-.2 ,.-.5 .-21 .-52 .-48 .-45 .-25 .-2.
GtlYm Qhfgsr % Bnlltmhsx QdkYshnmr ,.-02 .-14 .-04 .-00 ,.-.2 ,.-03 ,.-.8 .-43 .-38 .-53 .-07
KYanp OpYbshbdr .-15 .-17 .-00 .-1 .-23 .-48 .-34 .-31 .-30 .-45 .-37 .-32 .-27 .-23 .-3 .-27
Lfls- ne sgd KdfYk % QdftkYsnpx Dmuhpnmldms .-.4 ,.-.4 .-.0 .-..
LYsdphYkr Rntpbhmf % Dfibhdmbx .-24 .-31 .-46 .-34
OgxrhbYk HloYbsr ne BkhlYsd BgYmfd .-33 .-31 .-7 .-43 .-43 .-4 .-43
Opnctbs Cdrhfm % Khedbxbkd Lfls- .-18 .-.6 .-20 .-18 .-67 .-20 .-36 .-24 .-31 .-24 .-2 ,.-.4 .-45 .-37 .-37 .-25
Opnctbs PtYkhsx % RYedsx ,.-.4 .-.5 .-05 . .-52 ,.-03 ,.-.2 .-.6 .-35 .-10 .-00 .-27 ,.-.2 .-0 .-03
Rdkkhmf OpYbshbdr % Opnctbs KYadkhmf ,.-4 ,.-.5 ,.-27 .-13 .-27 .-57 . .-38 .-.4 ,.-0 .-.7
Rtookx BgYhm Lfls- .-04 .-06 .-02 .-05 .-51 .-46 .-42 .-45 .-50 .-55 .-51 .-5 .-42 .-23 .-37 .-34
Rxrsdlhb Qhri Lfls- .-13 .-54 .-13 .-27
VYrsd % GYyYpcntr LYsdphYkr Lfls- .-14 .-23 .-11 .-12 .-67 .-32 .-11 .-25 .-22 .-37 .-21 .-28 .-01 .-12 .-2 .-22
VYsdp % VYrsdvYsdp Lfls- .-25 .-25 .-12 .-12 .-56 .-36 .-18 .-20 .-34 .-37 .-21 .-4 ,.-.1 .-13 .-33 .-25

9udpYfd .-06 .-04 .-10 .-11 .-57 .-23 .-22 .-18 .-20 .-40 .-31 .-22 .-27 .-24 .-3.
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SWakd :-2
Mnm MdfWshud IdWrs RptWqdr Qdfqdrrhnm fiR:RA(

BZkbtkZshnm oqnbdctqd Zmc cZsZ hr dpthuZkdms sn SZakd 6+ dwbdos sgZs sgd tmcdqkxhmf sZwnmnlx hr aZrdc nm
sgd 15 FdmdqZk Hrrtd BZsdfnqhdr oqnuhcdc ax R@RA-

RtrsWhmWixshbr MnacbnR9L 9rrcs3 Shecn Dhphr LRBE IKC

9bbdrr % 9–npcYahkhsx .-.21)) . . , .-1.6))) .-.88)))
9hp PtYkhsx .-.11) , . , , ,
Atrhmdrr Dsghbr .-01))) .-.48))) .-.87))) .-075))) .-.44) .-162)))
Bnlodshshud AdgYuhnp , , .-.38))) .-.0 . .-023)))
BphshbYk Hmbhcdms Qhri Lfls- . , . , , .-0.5)))
Btrsnldp OphuYbx .-.22))) .-.3))) , , .-16))) .-011)))
Btrsnldp VdkeYpd .-020))) .-.61))) .-.78))) .-.20))) .-.20 .-007)))
DbnknfhbYk HloYbsr .-211))) .-045))) .-..6 .-08))) .-308))) .-105)))
Dloknxdd DmfYfdldms* Chudprhsx % Hmbktrhnm .-.7))) .-115))) .-041))) .-087))) .-3.5))) .-028)))
Dloknxdd GdYksg % RYedsx .-.08 .-.45))) .-.40))) .-022))) .-063))) .-067)))
Dmdpfx Lfls- .-.26))) .-..3 .-.17) .-0.0))) .-100))) .-.43)))
FGF Dlhrrhnmr .-033))) .-.0))) .-.2 .-.25))) , .-.13)))
GtlYm Qhfgsr % Bnlltmhsx QdkYshnmr .-0.0))) .-.73))) .-.68))) .-.2))) , .-20)))
KYanp OpYbshbdr .-.64))) .-.53))) .-.61))) .-078))) .-038))) .-1.8)))
Lfls- ne sgd KdfYk % QdftkYsnpx Dmuhpnmldms .-.12) .-..3 .-..4 , , .
LYsdphYkr Rntpbhmf % Dfibhdmbx .-.02 .-.84))) .-022))) , , ,
OgxrhbYk HloYbsr ne BkhlYsd BgYmfd , .-03))) .-.58))) , .-.78))) .-127)))
Opnctbs Cdrhfm % Khedbxbkd Lfls- .-.4))) .-.41))) .-0.0))) .-.0 .-373))) .-027)))
Opnctbs PtYkhsx % RYedsx .-.54))) . .-.53))) .-.53))) .-316))) .-108)))
Rdkkhmf OpYbshbdr % Opnctbs KYadkhmf . .-.20))) . . , .-.75)))
Rtookx BgYhm Lfls- .-134))) .-.42))) .-.38))) .-.26))) .-052))) .-011)))
Rxrsdlhb Qhri Lfls- , .-.48))) , , .-251))) .-0.5)))
VYrsd % GYyYpcntr LYsdphYkr Lfls- .-.48))) .-.05) .-.21)) .-..0 .-.66)) .-082)))
VYsdp % VYrsdvYsdp Lfls- .-.55))) .-.06)) .-.18)) . .-.28) .-065)))

TmbkYrrhffdc HmchbYsnpr Wdr Wdr Wdr Wdr Wdr Wdr
Q1 .-76 .-87 .-81 .-85 .-65 .-87
NardpuYshnmr 813 813 813 813 813 813
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SWakd :-3
:qhsgldshb Cdbnlonrhshnm fiR:RA(

BZkbtkZshnm oqnbdctqd Zmc cZsZ dpthuZkdms sn SZakd 8+ dwbdos sgZs sgd tmcdqkxhmf sZwnmnlx hr aZrdc nm sgd
15 FdmdqZk Hrrtd BZsdfnqhdr oqnuhcdc ax R@RA-

Rbnod LdWrtpdldms Vdhegsr PdrhctWir Ehssdc Sptd

IKC RtrsWhmWixshbr .�14 .�55 .�18 .�2 .�61 .�65
IKC Thedn Dhphr .�22 .�61 .�20 .�07 .�68 .�68
IKC PnadbnR:L .�12 .�60 .�31 .�04 .�70 .�70
IKC :rrds� .�25 .�5 .�37 .�14 .�7 .�75
IKC LRBF .�7 .�47 .�34 .�3 .�60 .�66
RtrsWhmWixshbr Thedn Dhphr .�10 .�36 .�08 .�21 .�42 .�5
RtrsWhmWixshbr PnadbnR:L .�07 .�37 .�10 .�2 .�46 .�53
RtrsWhmWixshbr :rrds� .�18 .�28 .�14 .�25 .�41 .�54
RtrsWhmWixshbr LRBF .�64 .�51 .�33 .�37 .�65 .�71
Thedn Dhphr PnadbnR:L .�17 .�34 .�05 .�07 .�48 .�50
Thedn Dhphr :rrds� .�20 .�30 .�1 .�17 .�44 .�53
Thedn Dhphr LRBF .�61 .�61 .�30 .�3 .�70 .�74
PnadbnR:L :rrds� .�15 .�36 .�0 .�15 .�51 .�60
PnadbnR:L LRBF .�7 .�57 .�41 .�28 .�72 .�78
:rrds� LRBF .�73 .�44 .�43 .�35 .�68 .�78

:udpWed .�33 .�46 .�22 .�20 .�58 .�64
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SWakd :-4
QWmfd ne TWqhWmbd DwokWhmdc fiR:RA(

BZkbtkZshnm oqnbdctqd Zmc cZsZ dpthuZkdms sn SZakd 0.+ dwbdos sgZs sgd tmcdqkxhmf sZwnmnlx hr aZrdc nm
sgd 15 FdmdqZk Hrrtd BZsdfnqhdr oqnuhcdc ax R@RA-

Rbnoc LcWrtpclcms Vchegsr

AWrcihmc9ii BnuWphWscr Lhm LWv Lhm LWv Lhm LWv

IKC nm RtrsWhmWixshbr ��17 ��65 ��0 ��01 ��25 ��27 ��� ���0
IKC nm Shecn Dhphr ��11 ��65 ���8 ��03 ��26 ��31 ���0 ���3
IKC nm MnacbnR9L ��08 ��64 ���1 ���4 ��40 ��42 ��� ���0
IKC nm 9rrcs3 ��1 ��7 ���2 ���4 ��42 ��45 ���0 ���3
IKC nm LRBE ��18 ��68 ��00 ��01 ��10 ��23 ���4 ��07
RtrsWhmWixshbr nm IKC ��17 ��75 ��0 ��21 ��15 ��37 ��� ���0
RtrsWhmWixshbr nm Shecn Dhphr ��45 ��76 ���2 ��0 ��06 ��14 ���1 ���3
RtrsWhmWixshbr nm MnacbnR9L ��40 ��78 ���3 ��03 ��11 ��22 ���0 ���1
RtrsWhmWixshbr nm 9rrcs3 ��45 ��75 ���4 ��03 ��01 ��1 ���1 ���4
RtrsWhmWixshbr nm LRBE ��08 ��78 ��02 ��42 ��04 ��45 ��� ���8
Shecn Dhphr nm IKC ��11 ��84 ���8 ��20 ��30 ��53 ��� ���
Shecn Dhphr nm RtrsWhmWixshbr ��45 ��84 ���7 ��03 ��13 ��17 ��� ���2
Shecn Dhphr nm MnacbnR9L ��4 ��86 ���7 ��08 ��17 ��28 ��� ���
Shecn Dhphr nm 9rrcs3 ��45 ��84 ���4 ���7 ��15 ��23 ��� ���4
Shecn Dhphr nm LRBE ��03 ��83 ��02 ��31 ��25 ��55 ��� ���6
MnacbnR9L nm IKC ��08 ��86 ���3 ��54 ��03 ��6 ��� ���1
MnacbnR9L nm RtrsWhmWixshbr ��40 ��86 ���8 ��20 ��04 ��26 ��� ���0
MnacbnR9L nm Shecn Dhphr ��4 ��87 ���3 ��27 ��0� ��33 ��� ���2
MnacbnR9L nm 9rrcs3 ��37 ��88 ���2 ��04 ��15 ��37 ��� ��0
MnacbnR9L nm LRBE ��03 ��85 ��0 ��65 ���4 ��60 ��� ���5
9rrcs3 nm IKC ��1 ��87 ��01 ��52 ��04 ��55 ��� ���
9rrcs3 nm RtrsWhmWixshbr ��45 ��85 ��03 ��17 ��02 ��15 ��� ���1
9rrcs3 nm Shecn Dhphr ��45 ��86 ��0 ��22 ���8 ��21 ��� ���
9rrcs3 nm MnacbnR9L ��37 ��87 ��01 ��21 ��07 ��27 ��� ���0
9rrcs3 nm LRBE ��05 ��86 ��12 ��63 ���6 ��47 ��� ���7
LRBE nm IKC ��18 ��56 ��10 ��23 ���1 ��00 ���1 ���5
LRBE nm RtrsWhmWixshbr ��08 ��41 ��06 ��2� ���1 ��03 ��� ���0
LRBE nm Shecn Dhphr ��03 ��43 ��07 ��20 ���7 ��10 ��� ���0
LRBE nm MnacbnR9L ��03 ��51 ��03 ��25 ��00 ��22 ��� ���0
LRBE nm 9rrcs3 ��05 ��58 ��08 ��32 ��0 ��23 ��� ���0

9ucpWec ��22 ��75 ��0 ��2 ��1 ��30 ��� ���3

SWakd :-5
BnqqdkWshnmr adsvddm DRF QWshmfr fi1.06(

BZkbtkZshnm oqnbdctqd Zmc cZsZ dpthuZkdms sn SZakd 0.+ dwbdos sgZs sgd tmcdqkxhmf cZsZ hr eqnl 1.06 hmrsdZc
ne eqnl 1.03-

R: R: R: R: TF TF TF QR QR :3 :udpVfd
TF QR :3 LR QR :3 LR :3 LR LR

DRF .-66 .-54 .-42 .-42 .-51 .-5 .-38 .-31 .-3 .-26
D .-6 .-55 .-48 .-22 .-58 .-48 .-24 .-50 .-15 .-08
R .-56 .-46 .-41 .-18 .-51 .-47 .-16 .-44 .-16 .-17
F .-44 .-37 .-25 .-23 .-6 .-6 .-32 .-57 .-27 .-23
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SWakd :-6
BnqqdkWshnm ne BWsdfnqx Rbnqdr fi1.06(

BZkbtkZshnm oqnbdctqd Zmc cZsZ dpthuZkdms sn SZakd 5+ dwbdos sgZs sgd tmcdqkxhmf cZsZ hr eqnl 1.06 hmrsdZc
ne eqnl 1.03-

R9 R9 R9 R9 SE SE SE MR MR 93 9ucpWec
SE MR 93 LR MR 93 LR 93 LR LR

9bbdrr sn AYrhb Rdpuhbdr .-33 ,.-.7 .-12 .-1.
9bbdrr sn GdYksgbYpd .-47 .-62 .-56 .-3 .-44 .-6 .-50
9mhlYk VdkeYpd .-51 .-51
9msh,bnlodshshud OpYbshbdr .-.0 .-.7 .-33 .-07
9tchs .-35 .-55 .-30 .-40
Ahnchudprhsx .-50 .-6 .-23 .-30 .-44 .-24 .-3 .-25 .-22 .-16 .-32
AnYpc .-24 .-50 .-25 .-34 .-32 .-23 .-31
AnYpc Chudprhsx .-64 .-64
Atrhmdrr Dsghbr .-20 .-.5 .-1 ,.-.4 ,.-.3 .-28 .-04
BgYhpodprnm�BDN RdoYpYshnm .-48 .-48
Bghkc KYanp
BkhlYsd Qhri Lfls- .-31 .-4 .-21 .-30
BkhmhbYk SphYkr .-4 .-4.
Bnkkdbshud AYpfYhmhmf .-51 ,.-.4 . .-08
Bnlltmhsx Ymc Rnbhdsx ,.-.5 ,.-03 ,.-.6 .-4 .-32 .-41 .-1.
BnponpYsd FnudpmYmbd .-28 .-28
Bnpptoshnm .-42 ,.-11 .-28 ,.-0 .-36 ,.-.6 .-06
Btrsnldp QdkYshnmrgho ,.-.6 ,.-.8 ,.-.5 .-38 .-32 .-31 .-08
Chudprhsx .-55 .-45 .-45 .-48
DRF Hmbdmshudr .-37 .-37
DkdbspnlYfmdshb Ehdkcr .-30 .-30
Dloknxdd Cdudknoldms ,.-04 .-18 .-23 .-18 .-21 .-15 .-06 .-38 .-26 .-31 .-17
Dloknxdd Stpmnudp .-35 .-35
Dmdpfx .-3 .-11 .-15 .-26 .-08 .-22 .-.4 .-.1 .-06 .-25 .-13
DmuhpnmldmsYk Ehmdr .-17 .-17
DmuhpnmldmsYk Lfls- Rxrsdl .-4 .-4.
DmuhpnmldmsYk Onkhbx .-42 .-4 .-35 .-5 .-43 .-43 .-42
DmuhpnmldmsYk Qdonpshmf .-41 .-14 .-26 .-27
EhmYmbhYk Hmbktrhnm .-32 .-32
Enpdrsr
FGF Dlhrrhnmr .-14 .-17 .-36 .-22
FGF Onkhbhdr .-20 .-53 .-1 .-27
FLNr .-35 .-50 .-.0 .-25
FknaYk BnloYbs Ldladprgho .-72 .-72
Fpddm Athkchmfr .-11 .-08 .-44 .-07 .-23 .-23 .-2.
Fpddm Opnctbsr .-35 .-31 .-42 .-23 .-11 .-20 .-11 .-35 .-25 .-4 .-27
GHU OpnfpYlr .-64 .-64
GYyYpcntr VYrsd .-05 .-.4 .-26 .-16 .-0 .-08
GdYksg Ymc RYedsx ,.-.5 ,.-.6 ,.-02 . .-43 .-55 .-44 .-38 .-28 .-5 .-2.
GtlYm Qhfgsr .-.1 .-.0 ,.-.3 .-32 .-30 .-34 .-10
Hmchfdmntr Qhfgsr ,.-11 ,.-11
KYanp OpYbshbdr .-32 .-17 .-13 .-05 .-42 .-24 .-2 .-13 .-08 .-25 .-20
Knaaxhmf ,.-17 ,.-23 .-30 ,.-.6
Mnm,FGF 9hp Dlhrrhnmr .-34 .-34
Nynmd,Cdokdshmf FYrdr .-30 .-30
OYbiYfhmf
OghkYmsgpnox .-31 .-16 .-05 .-17
OphuYbx Ymc HS .-05 .-22 .-20 .-16
Opnctbs RYedsx ,.-00 ,.-01 ,.-.0 .-.3 .-16 .-08 .-12 .-10 .-22 .-20 .-02
Otakhb GdYksg .-44 .-02 .-15 .-20
Qdbxbkhmf
QdltmdpYshnm .-54 ,.-.2 .-7 .-1 .-1 .-6 .-16 ,.-.1 .-0 .-15 .-20
Qdonpshmf PtYkhsx .-36 .-36
Qdrntpbd Dfibhdmbx .-1 .-16 .-4 .-21
Qdronmrhakd LYpidshmf .-28 .-42 ,.-04 .-08 ,.-.1 ,.-01 .-03
RgYpdgnkcdpr .-24 .-24
Rhsd Bknrtpd .-62 .-62
Rtookx BgYhm .-5 .-42 .-45 .-43 .-45 .-44 .-35 .-40 .-23 .-23 .-4.
RtrsYhmYakd EhmYmbd .-47 .-60 .-6 .-44 .-35 .-42 .-48
Rxrsdlhb Qhri .-03 .-03
SYwdr .-14 .-.1 .-.2 .-0.
Snwhb Rohkkr .-10 .-10
Tmhnmr
VYrsd .-36 .-22 ,.-13 .-08
VYsdp .-32 .-22 .-21 .-35 .-31 .-2 .-35 .-.6 .-1 .-26 .-23

9udpYfd .-2. .-18 .-23 .-22 .-30 .-23 .-20 .-16 .-2. .-25
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SWakd :-7
Mnm MdfWshud IdWrs RptWqdr Qdfqdrrhnm fi1.06(

BZkbtkZshnm oqnbdctqd Zmc cZsZ dpthuZkdms sn SZakd 6+ dwbdos sgZs sgd tmcdqkxhmf cZsZ hr eqnl 1.06 hmrsdZc
ne eqnl 1.03-

RtrsYhmYkxshbr QnadbnR9L 9rrds3 Uhfdn Dhphr LRBH

9bbdrr sn AYrhb Rdpuhbdr .-.15)) , . , .-006)))
9bbdrr sn GdYksgbYpd .-.51))) .-.02)) . , .-.7)))
9mhlYk VdkeYpd .-.23))) , . , ,
9msh,bnlodshshud OpYbshbdr , , .-.26 .-.08)) .
9tchs . , . .-.51))) ,
Ahnchudprhsx . . . .-.08))) .-133)))
AnYpc .-.82))) , .-10))) .-001))) .-.17
AnYpc Chudprhsx . , .-.1 , ,
Atrhmdrr Dsghbr .-0.3))) .-.86))) . , .
BgYhpodprnm,BDN RdoYpYshnm .-.37))) , . , ,
Bghkc KYanp , , . . ,
BkhlYsd Qhri Lfls- , .-040))) .-.01 , .-035)))
BkhmhbYk SphYkr . , .-..5 , ,
Bnkkdbshud AYpfYhmhmf .-.70))) , . .-.57))) ,
Bnlltmhsx Ymc Rnbhdsx .-.61))) .-.46))) .-.18 .-.03)) ,
BnponpYsd FnudpmYmbd , .-.26))) , , .-154)))
Bnpptoshnm .-.18))) , .-.28)) .-.77))) .-365)))
Btrsnldp QdkYshnmrgho .-.82))) .-.33))) .-.48))) .-.2))) ,
Chudprhsx .-.76))) , .-.16 .-015))) ,
DRF Hmbdmshudr .-.0 .-.50))) , , ,
DkdbspnlYfmdshb Ehdkcr .-..3 . , , ,
Dloknxdd Cdudknoldms . .-082))) .-007))) .-.51))) .-326)))
Dloknxdd Stpmnudp .-.33))) , .-.32))) , ,
Dmdpfx .-.17))) .-.10))) .-.51))) .-022))) .-083)))
DmuhpnmldmsYk Ehmdr . , . , ,
DmuhpnmldmsYk Lfls- Rxrsdl .-083))) , . , ,
DmuhpnmldmsYk Onkhbx .-.60))) .-.58))) .-.18) .-07))) ,
DmuhpnmldmsYk Qdonpshmf .-.3))) .-.47))) .-..2 , ,
EhmYmbhYk Hmbktrhnm . , , , .-.75)))
Enpdrsr . .-..5) , , ,
FGF Dlhrrhnmr .-.33))) , . .-.31))) ,
FGF Onkhbhdr .-.75))) . . , ,
FLNr . . . , ,
FknaYk BnloYbs Ldladprgho .-.33))) , . , ,
Fpddm Athkchmfr .-.78))) .-.28))) .-..5 , .-058)))
Fpddm Opnctbsr .-047))) .-.06))) .-.38))) .-.44))) .-116)))
GHU OpnfpYlr . , . , ,
GYyYpcntr VYrsd .-.02 . . , .-.05
GdYksg Ymc RYedsx .-.83))) .-..7 .-.05 .-0.7))) .-0.3)))
GtlYm Qhfgsr .-.06)) .-.28))) .-.37))) .-.07)) ,
Hmchfdmntr Qhfgsr .-.2)) , . , ,
KYanp OpYbshbdr .-.08)) .-.2))) .-.12 .-036))) .-020)))
Knaaxhmf .-.82))) .-.2))) , .-..4 ,
Mnm,FGF 9hp Dlhrrhnmr .-.00 , .-..5 , ,
Nynmd,Cdokdshmf FYrdr . , . , ,
OYbiYfhmf , . , , .-03)))
OghkYmsgpnox . .-.58))) .-0.0))) .-.57))) ,
OphuYbx Ymc HS .-.07) .-.15))) , , .-245)))
Opnctbs RYedsx .-.36))) . .-.28 .-.14))) .-.83)))
Otakhb GdYksg .-..4 . , , .
Qdbxbkhmf , , , , .-.6)))
QdltmdpYshnm . .-.15))) .-018))) .-0.0))) .
Qdonpshmf PtYkhsx .-023))) , .-0))) , ,
Qdrntpbd Dfibhdmbx .-..2 .-003))) .-026))) , ,
Qdronmrhakd LYpidshmf . .-.14))) . . ,
RgYpdgnkcdpr , , .-008))) .-.73))) ,
Rhsd Bknrtpd . .-.20))) , , ,
Rtookx BgYhm .-118))) .-.38))) .-.20)) .-.58))) .-04)))
RtrsYhmYakd EhmYmbd .-0.6))) .-.66))) .-.41) , .-1.5)))
Rxrsdlhb Qhri , .-.21))) , , .-210)))
SYwdr .-.33))) .-.04))) . , ,
Snwhb Rohkkr .-.18))) , .-.04 , ,
Tmhnmr , , .-..4 , ,
VYrsd . . .-.48))) . ,
VYsdp .-.02 .-.0)) .-.27))) . .-.46))

TmbkYrrhffdc HmchbYsnpr Wdr Wdr Wdr Wdr Wdr
Q1 .-80 .-87 .-71 .-85 .-58
NardpuYshnmr 0264 0264 0264 0264 0264
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SWakd :-8
:qhsgldshb Cdbnlonrhshnm fi1.06(

BZkbtkZshnm oqnbdctqd Zmc cZsZ dpthuZkdms sn SZakd 8+ dwbdos sgZs sgd tmcdqkxhmf cZsZ hr eqnl 1.06 hmrsdZc
ne eqnl 1.03-

Rbnod LdWrtpdldms Vdhegsr PdrhctWir Ehssdc Sptd

RtrsWhmWixshbr Thedn Dhphr .�31 .�4 .�08 .�15 .�38 .�42
RtrsWhmWixshbr PnadbnR:L .�21 .�42 .�05 .�13 .�5 .�54
RtrsWhmWixshbr :rrds� .�08 .�34 .�24 .�25 .�53 .�65
RtrsWhmWixshbr LRBF .�7 .�33 .�36 .�37 .�6 .�65
Thedn Dhphr PnadbnR:L .�28 .�27 .�06 .�07 .�55 .�57
Thedn Dhphr :rrds� .�17 .�43 .�10 .�21 .�5 .�60
Thedn Dhphr LRBF .�58 .�4 .�24 .�33 .�61 .�7
PnadbnR:L :rrds� .�2 .�45 .�04 .�18 .�68 .�8
PnadbnR:L LRBF .�72 .�5 .�43 .�32 .�71 .�77
:rrds� LRBF .�66 .�34 .�36 .�40 .�60 .�75

:udpWed .�4 .�4 .�20 .�24 .�56 .�64

SWakd :-0.
QWmfd ne TWqhWmbd DwokWhmdc fi1.06(

BZkbtkZshnm oqnbdctqd Zmc cZsZ dpthuZkdms sn SZakd 0.+ dwbdos sgZs sgd tmcdqkxhmf cZsZ hr eqnl 1.06 hmrsdZc
ne eqnl 1.03-

Rbnoc LcWrtpclcms Vchegsr

AWrcihmc 9ii BnuWphWscr Lhm LWv Lhm LWv Lhm LWv

RtrsWhmWixshbr nm Shecn Dhphr .-51 .-81 .-1 .-12 .-.6 .-.8 .-. .-.0
RtrsWhmWixshbr nm MnacbnR9L .-36 .-77 .-11 .-27 .-.3 .-08 .-. .-.0
RtrsWhmWixshbr nm 9rrcs3 .-25 .-58 .-.1 .-.4 .-01 .-05 .-05 .-07
RtrsWhmWixshbr nm LRBE .-17 .-82 .-28 .-47 .-.4 .-13 .-.0 .-.2
Shecn Dhphr nm RtrsWhmWixshbr .-51 .-8 .-.2 .-.6 .-1. .-14 .-. .-.1
Shecn Dhphr nm MnacbnR9L .-3 .-84 .-06 .-35 .-.8 .-26 .-. .-.
Shecn Dhphr nm 9rrcs3 .-31 .-77 .-. .-.3 .-3 .-34 .-. .-.1
Shecn Dhphr nm LRBE .-15 .-86 .-02 .-54 .-.4 .-46 .-. .-.8
MnacbnR9L nm RtrsWhmWixshbr .-36 .-83 .-.6 .-28 .-.6 .-3 .-. .-.
MnacbnR9L nm Shecn Dhphr .-3. .-87 .-04 .-44 .-.2 .-32 .-. .-.0
MnacbnR9L nm 9rrcs3 .-12 .-83 .-.1 .-41 .-03 .-58 .-. .-1.
MnacbnR9L nm LRBE .-06 .-87 .-03 .-66 .-.3 .-56 .-. .-.2
9rrcs3 nm RtrsWhmWixshbr .-25 .-75 .-06 .-26 .-01 .-20 .-. .-.4
9rrcs3 nm Shecn Dhphr .-31 .-83 .-.3 .-24 .-06 .-36 .-. .-.3
9rrcs3 nm MnacbnR9L .-12 .-85 .-11 .-48 .-02 .-40 .-. .-.
9rrcs3 nm LRBE .-05 .-8 .-14 .-6. .-.0 .-35 .-.1 .-.4
LRBE nm RtrsWhmWixshbr .-17 .-42 .-04 .-08 .-.4 .-.7 .-. .-.2
LRBE nm Shecn Dhphr .-15 .-67 .-2 .-28 .-02 .-11 .-. .-.
LRBE nm MnacbnR9L .-06 .-63 .-0 .-30 .-05 .-34 .-. .-.3
LRBE nm 9rrcs3 .-05 .-5 .-11 .-13 .-07 .-1 .-.1 .-.2

9ucpWec .-23 .-75 .-04 .-3 .-00 .-25 .-.0 .-.3

52

!"#$%&'()$ $'*+ ,-,)",."# ,%/ 0%%*1/2211&(3$'42,.1%&,$%56786869

Electronic copy available at: https://ssrn.com/abstract=3438533


