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JZpfd/rbZkd opd/spZhmdc Thrhnm ) JZmftZfd –TJ( lnc/
dkr gZud rgnvm pdlZpjZakd odpenplZmbd hm lZmx ZookhbZ/
shnmr: dmZakhmf pdokZbhmf Z zwdc rds ne rtoonpsdc bkZrrdr
vhsg ydpn/rgns nodm unbZatkZpx pdZrnmhmf nudp –Zklnrs Zp/
ahspZpx( mZstpZk kZmftZfd opnlosr0 Gnvdudp: pdbdms vnpjr
gZud tmbnudpdc Z etmcZldmsZk vdZjmdrr ne sgdrd lncdkr0
Enp dwZlokd: sgdhp chezbtksx sn tmcdprsZmc ThrtZk JZmftZfd
Anmbdosr –TJA( sgZs fn ,adxnmc mntmr& rtbg Zr sgd ldZm/
hmf ne mnm/naidbs vnpcr –d0f0: Zssphatsdr: Zbshnmr: pdkZshnmr:
rsZsdr: dsb0(: np chezbtksx hm odpenplhmf bnlonrhshnmZk pdZ/
rnmhmf rtbg Zr tmcdprsZmchmf sgd rhfmhzbZmbd ne sgd np/
cdp ne sgd vnpcr hm Z rdmsdmbd0 Hm sghr vnpj: vd hmudrsh/
fZsd sn vghbg dwsdms otpdkx rxmsgdshb cZsZ bntkc ad kdudp/
Zfdc sn sdZbg sgdrd lncdkr sn nudpbnld rtbg rgnpsbnlhmfr
vhsgnts bnlopnlhrhmf sgdhp ydpn/rgns bZoZahkhshdr0 Vd bnm/
sphatsd Cimsgdshb SVrtZk �nmbdosr –CiSV�( / Z lhkkhnm/rbZkd
rxmsgdshb cZsZrds Zmc cZsZ fdmdpZshnm bncdaZrd Zkknvhmf sn
fdmdpZsd ZcchshnmZk rthsZakd cZsZ sn hlopnud TJA tmcdp/
rsZmchmf Zmc bnlonrhshnmZk pdZrnmhmf ne TJ lncdkr0 �cch/
shnmZkkx: vd opnonrd Z fdmdpZk TJ zmdstmhmf rspZsdfx enp
deedbshudkx kdudpZfhmf CiSV� snvZpcr Zbghduhmf sgdrd hl/
opnudldmsr0 Ntp dwsdmrhud dwodphldmsr Zmc ZakZshnmr nm
TJ/Agdbjkhrs: Vhmnfpntmc: Zmc �PN admbglZpjr cdlnm/
rspZsd sgZs hs hr onrrhakd sn ZcZos rspnmf opd/spZhmdc TJ lnc/
dkr vhsg rxmsgdshb cZsZ rhfmhzbZmskx dmgZmbhmf sgdhp TJA
tmcdprsZmchmf –d0f0 ax 808’ nm �PN Zmc 302’ nm TJ/
Agdbjkhrs( vhsg tmcdp 0� cpno hm sgdhp ydpn/rgns ZbbtpZbx0

fi0 Hmspnctbshnm
Sgdqd gZud addm hloqdrrhud ZcuZmbdr hm sgd odqenqlZmbd

ne ydqn/rgns qdbnfmhshnm sgqntfg sgd trd ne kZqfd/rbZkd oqd/
sqZhmdc Uhrhnm ] KZmftZfd –UK( lncdkr )34: 19: 49: 17:
fl4: 46: 18: fl2[0 Gnvdudq: sgdrd UK lncdkr rshkk eZbd
rnld hlonqsZms bgZkkdmfdr hm tmcdqrsZmchmf UhrtZk KZm/
ftZfd Bnmbdosr –UKB( adxnmc naidbs mntmr –d0f0: qdbnf/

†DptZk bnmsqhatshnm0 Oqnidbs oZfd. gssor.??rxmsgdshb/uhb0fhsgta0hn?
&Vnqj oZqshZkkx cnmd vghkd hmsdqmhmf Zs sgd LHS/HAL VZsrnm �H KZa0

a) Use synthetic data to teach a model new relationships:

nd meaningful image/text pairs by

teractions:

b) Add human interactions to generate complex scenes:

+ synthetic humans

+ textured humans

+ enabling physics

+ adding objects

+ diversifying poses

+ different views

Ehftqd fl0 Nudquhdv ne ntq oqnonrdc rxmsgdshb rds. vd okZbd cheedq/
dms naidbsr hm Z rbdmd Zmc bgZmfd sgdhq onrhshnm: bnknq: rhyd: Zmc
lZsdqhZk0 Vd etqsgdq dlogZrhyd nm gtlZm/kdudk hmsdqZbshnmr: rZl/
okhmf Z vhcd rds ne ancx onrdr Zmc adgZuhnqr sn bnudq sqZmrhshud
Zmc hmsqZmrhshud gtlZm Zbshnmr0

mhyhmf Zssqhatsdr: qdkZshnmr: rsZsdr( Zmc hm sdqlr ne bnl/
onrhshnmZk qdZrnmhmf bZoZahkhshdr –h0d00: tmcdqrsZmchmf rta/
skd bgZmfdr hm ldZmhmf ctd sn rlZkk bgZmfdr hm vnqc nq/
cdq(0 Qdbdmskx: rdudqZk admbglZqj sdrsr gZud addm cduhrdc
sn cdlnmrsqZsd sgd dwsdms sn vghbg sgdrd lncdkr kZbj sgdrd
bZoZahkhshdr )4fl: 51: 48[ fl0 �r mnsdc hm rdudqZk qdbdms
vnqjr )48: 51: 8[: sghr adgZuhnq ne UK lncdkr hr khjdkx ctd
sn sgd bnmsqZrshud oqd/sqZhmhmf oqduZkdms enq Zkk ne sgdl Zmc
khjdkx hmctbhmf ;aZf/ne/naidbsr+ jhmc ne qdoqdrdmsZshnmr –enq
ansg hlZfdr Zmc sdws Zkhjd(0 Hmcddc: enq –dudm kZqfd( qZmcnl
aZsbgdr ne oZhqdc hlZfd/sdws rZlokdr: sgd bnkkdbshnm ne na/
idbsr –mntmr( hm sgd hlZfd –nq sdws( hr khjdkx sn tmhptdkx cd/
sdqlhmd sgd hlZfd –nq sdws( hm sgd aZsbg: lZjhmf bnmsqZrshud
aZsbg knrrdr enbtr nm sgd naidbsr –mntmr( vghkd qdfZqchmf

flOkdZrd Zkrn rdd rtookdldmsZqx lZsdqhZk enq sgd dwoZmcdc rds ne qdrtksr
ne )51[ hmbktchmf qdrtksr enq Zkk sgd lnrs qdbdms nodm/rntqbdc UK lncdkr:
Zkk dwghahshmf onnq UKB tmcdqrsZmchmf odqenqlZmbd0



nsgdq cdsZhkr –Zssqhatsdr: qdkZshnmr: rsZsdr: vnqc nqcdq: dsb0(
Zr tmmdbdrrZqx0 Hmsthshudkx: sghr hloZhqr UKB tmcdqrsZmc/
hmf Zmc bnlonrhshnmZk qdZrnmhmf ne sgd qdrtkshmf lncdk0
Fhudm sgd Zanud: Z mZstqZk ptdrshnm sn Zrj hr vgZs hr sgd

lnrs deedbshud vZx sn ;zw+ sgd UK lncdkr sn hloqnud sgdhq
UKB tmcdqrsZmchmf Zmc bnlonrhshnmZk qdZrnmhmf odqenq/
lZmbd‘ �m ZooqnZbg oqnonrdc hm bnmbtqqdms vnqjr )8: 48[:
ZcunbZsdr enq sgd trd ne sdws ZtfldmsZshnm: trhmf kZmftZfd
snnkr sn sdZbg Z lncdk sgd hlonqsZmbd ne mnm/mntm vnqcr ax
lZmhotkZshmf sgdl –d0f0: qdokZbhmf sgdl vhsg hmbnqqdbs Zk/
sdqmZshudr( Zmc Zcchmf sgd qdrtkshmf sdwsr sn sgd rZld aZsbg0
�ksgntfg deedbshud: rtbg ZtfldmsZshnm sdbgmhptdr Zqd nmkx
dZrx nm sgd sdws rhcd Zmc Zqd ltbg gZqcdq Zmc oqnghahshudkx
dwodmrhud nm sgd hlZfd rhcd0 Hmcddc: zmchmf: bnkkdbshmf: nq
fdmdqZshmf qdZk hlZfd rZlokdr rgZqhmf sgd naidbsr ats che/
edqhmf hm sgdhq bnlonrhshnm: Zssqhatsdr: qdkZshnmr: nq rsZsdr
hr udqx chezbtks0 �ksgntfg rhfmhzbZms oqnfqdrr gZr addm
Zbghdudc vhsg sdws/aZrdc dchshmf )fl5: 1fl: 26: 4: 12: 2: 27[:
sgdrd ldsgncr Zqd qdkZshudkx rknv –kdudqZfhmf cheetrhnm( Zmc
mns rtezbhdmskx rsZakd sn Zkknv deedbshud trd enq ZtfldmsZ/
shnm hm sqZhmhmf ohodkhmdr0 Hm sghr vnqj: sgdqdenqd: vd oqn/
onrd Zm nqsgnfnmZk qntsd - UK cZsZ rxmsgdrhr enq zwhmf UK
lncdkr ax sZqfdsdc cdlnmrsqZshnm0 RodbhzbZkkx: vd oqn/
onrd dmgZmbhmf sgd UKB Zmc bnlonrhshnmZkhsx Zrodbsr ne
sgd fdmdqZsdc uhrtZk Zmc sdws cZsZ: hm stqm trhmf sghr cZsZ
enq zmdstmhmf UK lncdkr sdZbghmf sgdl sn oZx bknrdq Zssdm/
shnm sn sgdrd Zrodbsr0 Lnqdnudq: adrhcdr adhmf kZqfdkx eqdd
Zmc hmzmhsdkx rbZkZakd: rxmsgdshb cZsZ gZr Zm ZcchshnmZk Zc/
uZmsZfd - hs bZm Zkrn ad eqdd eqnl oqhuZbx bnmbdqmr ZkvZxr
ZbbnloZmxhmf qdZk cZsZ0
Adrhcdr sgd hmgdqdms bgZkkdmfdr ne qdZkhrshb cZsZ rhltkZ/

shnm: athkchmf rxmsgdshb cZsZ sgZs bZm ad deedbshudkx trdc sn
hloqnud UKB Zmc bnlonrhshnmZkhsx Zrodbsr ne UK lncdkr
oqd/sqZhmdc nm lZrrhud qdZk cZsZ onrdr ZcchshnmZk sdbgmhbZk
bgZkkdmfdr0 Tmkhjd sgd lZinqhsx ne oqhnq vnqj enbtrhmf nm
rxmsgdshb uhrtZk cZsZ fdmdqZshnm: vd mddc mns nmkx sn fdm/
dqZsd hlZfdr: ats Zkrn sgd sdws sgZs cdrbqhadr bnlonrhshnmZk
hsdlr hm Z rbdmd0 Vd fdmdqZsd rxmsgdshb uhcdnr sgZs kdudq/
Zfd qdZkhrshb ogxrhbZk 2C rhltkZshnm )flfl[ hmbktchmf chudqrd
2C dmuhqnmldmsr Zmc cheedqdms 2C naidbsr: gtlZm lnshnmr:
Zmc Zbshnmr Zrrdsr )fl: 24: 3fl: 33[: Zccdc hmsdqZbshnm vhsg na/
idbsr: Zmc cheedqdms bZldqZ uhdvonhmsr0 Dudqx eqZld ne sgdrd
uhcdnr hr ZbbnloZmhdc ax qhbg ldsZcZsZ: Zkknvhmf trhmf kZm/
ftZfd fqZllZq enq fdmdqZshmf cdsZhkdc cdrbqhoshud bZoshnmr
ne Zmx hmrsZmsZmdntr rbdmd hm dZbg uhcdn0 Sgdrd bZoshnmr: hm
stqm: Zkknv bnkkdbshmf chudqrd hlZfd/sdws oZhqr rZlokdr bnm/
sqZrshmf vghbg nmd sn Zmnsgdq ghfgkhfgsr sn sgd lncdk sgd
hlonqsZmbd ne sgd bnlonrhshnmZk hsdlr hm sgd sdws bZoshnmr
–d0f0 cheedqdms uhdvonhmsr nq cheedqdms eqZldr hm sgd rZld
uhcdn rgZqd naidbsr ats lZx rsqnmfkx cheedq hm sgd UKB Zmc
nsgdq bnlonrhshnmZk hsdlr(0 Vghkd lnshnm Zrrdsr vdqd trdc
ax oqduhntr vnqjr sn fdmdqZsd rxmsgdshb cZsZ )44: 43[: sgd uh/
rtZk cZsZ vZr mns ZbbnloZmhdc ax sdwstZk bZoshnmr Zmc vZr
mns cdrhfmdc vhsg sgd mddc sn ghfgkhfgs bnlonrhshnmZkhsx hm
lhmc0 Vd bnmsqhatsd Rxmsgdshb UhrtZk Bnmbdosr –RxUhB( -

Z kZqfd –lhkkhnm/rbZkd( fdmdqZsdc rxmsgdshb UK cZsZrds vhsg
qhbg sdwstZk bZoshnmr: dZrhkx dwsdmrhakd sgqntfg ntq cZsZ rxm/
sgdrhr bncd snfdsgdq vhsg Zkk sgd ZkqdZcx fdmdqZsdc lhkkhnm/
rbZkd rxmsgdshb cZsZ trdc hm sghr oZodq –Ehftqd fl(0
Hm Zcchshnm sn sgd cZsZ rxmsgdrhr ohodkhmd: vd Zkrn ne/

edq Z rsqZsdfx enq deedbshudkx kdudqZfhmf sgd fdmdqZsdc rxm/
sgdshb cZsZ: vghkd Zunhchmf enqfdsshmf qdZk cZsZ Zkhfmldms
Zmc knrhmf sgd rsqnmf Z/oqhnqh ydqn/rgns bZoZahkhshdr ne sgd
lncdk0 Vd oqnonrd Zmc dwsdmrhudkx ZakZsd Z bnlahmZshnm ne
cnlZhm ZcZosZshnm ax rsxkhyZshnm )52[: oZqZldsdq dezbhdms
zmd/stmhmf )fl6[: knmf bZoshnmr gZmckhmf: Zmc lncdk ZudqZf/
hmf ldsgncr )45[ sn qdctbd enqfdsshmf: Zr vdkk Zr dwZlhmd
sgd deedbs ne cheedqdms Zrodbsr ne cZsZ rxmsgdrhr Zmc zmd/
stmhmf bgnhbdr nm sgd fZhmr hm UKB Zmc bnlonrhshnmZkhsx
tmcdqrsZmchmf0
Ntq bnmsqhatshnmr bZm ad rtllZqhydc Zr enkknvr. –h( vd

bnmsqhatsd RxUhB - Z lhkkhnm/rbZkd rxmsgdshb cZsZrds vhsg
qhbg sdwstZk bZoshnmr: hmsdmcdc enq hloqnuhmf UKB tmcdq/
rsZmchmf Zmc bnlonrhshnmZk qdZrnmhmf hm UK lncdkr: Zr
vdkk Zr sgd ldsgncnknfx Zmc sgd fdmdqZshnm bncdaZrd 1

enq hsr rxmsgdrhr Zmc onsdmshZkkx dwsdmrhahkhsx, –hh( Zm deedb/
shud fdmdqZk UKlncdk zmdstmhmf rsqZsdfx dmZakhmf deedbshud
kdudqZfhmf ne RxUhB cZsZ enq dmgZmbhmf sgd Zenqdldmshnmdc
Zrodbsr ne rsqnmf oqd/sqZhmdc UK lncdkr vhsgnts rZbqhzbhmf
sgdhq ydqn/rgns bZoZahkhshdr, –hhh( dwodqhldmsZk qdrtksr Zmc
dwsdmrhud ZakZshnm rstcx rgnvhmf rhfmhzbZms –nudq fl9’ hm
rnld bZrdr( hloqnudldms hm UKB tmcdqrsZmchmf Zmc bnl/
onrhshnmZk qdZrnmhmf qdrodbshudkx: ldZrtqdc nm Zkk sgd qdbdms
UK/Bgdbjkhrs: �QN: Zmc Vhmnfqntmc admbglZqjr Zmc uZk/
hcZsdc nm sgd lnrs onotkZq BKHO )34[ lncdk Zmc hsr cdqhuZ/
shudr –d0f0 sgd lnrs qdbdms BxBKHO )fl4[(0
Enq rtookdldmsZk lZsdqhZkr: qdZcdqr Zqd qdedqqdc sn sgd

ZrrnbhZsdc ZqWhu cnbtldms Zs )ZqWhu.12920fl6489[0

10 PdkWsdc Vnpj
KWpfd,rbWkd Uhrhnm]KWmftWfd -UK(Lncdkr. KZqfd/rbZkd
oqd/sqZhmdc UK lncdkr rtbg Zr BKHO )34[ nq �KHFM )19[
rgnv qdlZqjZakd rtbbdrr hm lZmx ydqn/rgns qdbnfmhshnm
sZrjr rtbg Zr hlZfd bkZrrhzbZshnm nq cdsdbshnm )59[0 Cdrohsd
sgd bnmshmtdc ZcuZmbdldmsr lZcd hm sghr chqdbshnm )fl4: 46:
18: fl2[: qdbdms rstchdr –d0f0: )51: 4fl: 48[( rgnv sgZs dwhrs/
hmf UK lncdkr dwghahs khlhsdc bnloqdgdmrhnm ne rsqtbstqdc
uhrhnm kZmftZfd bnmbdosr –UKB(0 Xtjrdjfnmtk ds Zk0 )48[
Zqftd sgZs bnmsqZrshud kdZqmhmf enq hlZfd/qdsqhduZk kdZqmr
rgnqsbtsr Zmc cndr mns kdZqm bnlonrhshnmZk hmenqlZshnm0 Sn
Zccqdrr sghr khlhsZshnm: rnld ZooqnZbgdr hmudrshfZsd gnv sn
Ztfldms sgd sdws bZoshnmr nq hlZfdr hm bnmsqZrshud kdZqmhmf
sn dmgZmbd sgd Zahkhsx ne UKB )8: 48[0 Rlhsg ds Zk0 )37[
kdZqm UKB bnmbdosr vhsg ZcchshnmZk rtodquhrdc cZsZrdsr hm Z
bnmshmtZk kdZqmhmf rdsto0 Hm bnmsqZrs: vd trd 2C fqZoghb
dmfhmdr sn fdmdqZsd qdZkhrshb rxmsgdshb uhcdnr vhsg cheedq/
dms bnlonrhshnmr Zmc fdmdqZsd bnqqdronmchmf sdws bZoshnmr:

1Vd qdkdZrd ntq bncd snfdsgdq vhsg Zkk lhkkhnm/rbZkd rxmsgdshb cZsZ trdc
hm sghr oZodq gdqd. gssor.??fhsgta0bnl?tuZuhrhnm?RxUhB



vghbg Zkknvr Z UK lncdk sn kdZqm bnlonrhshnmZkhsx Zmc
mnm/naidbs vnqcr rtbg Zr Zssqhatsdr: Zbshnmr: qdkZshnmr: dsb0
KdWpmhmf epnl Rxmsgdshb CWsW0 Sgdqd gZr addm Z kns ne
vnqj nm kdZqmhmf eqnl rxmsgdshb cZsZ hm hlZfd bkZrrhzbZ/
shnm )flfl: 39: 25[: rdlZmshb rdfldmsZshnm )36: 35[: gtlZm
onrd drshlZshnm )44: 11[: Zbshnm qdbnfmhshnm )43[: dsb0 Rxm/
sgdshb cZsZ hr dZrx sn fdmdqZsd Zmc oZqshbtkZqkx trdetk enq
oqnuhchmf cdmrd ZmmnsZshnm rtbg Zr rdlZmshb rdfldmsZshnm
Zmc cdosg drshlZshnm rhmbd sgdrd Zqd oqnghahshudkx dwodmrhud
sn ZmmnsZsd lZmtZkkx0 Rnld ne sgd vnqj qdkhdr nm fqZoghbr
dmfhmdr sn fdmdqZsd qdZkhrshb cZsZ0 LhrgqZ ds Zk0 )25[ oqnonrd
Z ldsgnc sn kdZqm gnv sn fdmdqZsd sZrj/ZcZoshud rxmsgdshb
cZsZ vhsg sgd 2C rhltkZshnm dmfhmd0 Enq gtlZm/qdkZsdc
oqnakdlr: oZqZldsqhb ancx lncdkr –d0f0: RLOK )21[( bZm ad
kdudqZfdc: Zknmf vhsg lnshnm Zrrdsr )42[: sn fdmdqZsd rxm/
sgdshb gtlZm uhcdnr enq knv/kdudk ancx ZmZkxrhr sZrjr )44[
nq Zbshnm qdbnfmhshnm )6: 43[0 RhlhkZq sn ntq vnqj: )6: 43[
rddj sn ZrrnbhZsd rdlZmshb kZadkr sn rxmsgdshb hlZfdr: ats
cheedqdms eqnl rxlankhb Zbshnm bZsdfnqhdr: ntq enbtr hr sn
Zrrhfm qhbg sdwstZk cdrbqhoshnmr sn ntq fdmdqZsdc hlZfdr0
Rhmbd rxmsgdshb cZsZ rteedqr eqnl Z cnlZhm fZo rtbg

Zr sdwstqdr: uhrtZk rsxkdr: nq bnknqr eqnl qdZk hlZfdr: cn/
lZhm ZcZosZshnm: Zmc fdmdqZkhyZshnm gZud addm oqnonrdc sn
Zccqdrr sghr hrrtd0 �cudqrZqhZk kdZqmhmf )41: fl1: 38[ bZm
ad trdc sn fdmdqZsd qdZk/khjd hlZfdr nq edZstqd Zkhfmldms
adsvddm rxmsgdshb Zmc qdZk cZsZ0 �cchshnmZkkx: rsxkhyZshnm
ldsgncr )53: 52[ Zqd oqnonrdc Zr Z rsxkd ZtfldmsZshnm sn
lZjd Z lncdk qnatrs sn chudqrd rsxkdr0 Hm bnmsqZrs: vd lZm/
tZkkx qZmcnlhyd sgd uhrtZk bnmsdms hmbktchmf cheedqdms 2C
naidbsr: lZsdqhZkr: Zmc bnknq Zssqhatsdr hm fqZoghbr dmfhmdr0
Sgdm vd fdmdqZsd qdZkhrshb rxmsgdshb uhcdnr eqnl cheedqdms
cnlZhmr vhsg bnqqdronmchmf sdws bZoshnmr0 Sgd fdmdqZsdc
cZsZ bZm ad rdqudc Zr Z gZqc mdfZshud ZtfldmsZshnm Zmc dm/
gZmbd sgd Zahkhsx ne UKB0

20 Ldsgnc
Vd zqrs oqdrdms ntq rxmsgdshb cZsZ fdmdqZshnm ohodkhmd

–Rdb0 20fl(: sgdm cdrbqhad gnv vd kdudqZfd hs enq rhfmhzbZms
fZhmr hm UKB tmcdqrsZmchmf Zmc bnlonrhshnmZk qdZrnmhmf
bZoZahkhshdr ne rsqnmf oqd/sqZhmdc UK lncdkr –Rdb0 201(0 Ntq
dmshqd ZooqnZbg hr hkktrsqZsdc hm cdsZhk hm Ehf0 10

20fi0 Rxmsgdshb CWsW FdmdpWshnm

Hm sghr rdbshnm: vd ntskhmd sgd bnlonmdmsr Zmc sgd
ohodkhmd ne ntq ZooqnZbg trdc sn fdmdqZsd sgd oqnonrdc
Rxmsgdshb UhrtZk Bnmbdosr –RxUhB( rxmsgdshb UK cZsZrds
enq hloqnuhmf UKB tmcdqrsZmchmf Zmc bnlonrhshnmZk qdZ/
rnmhmf ne UK lncdkr0 Ntq bnmsqhatsdc cZsZrds hmbktcdr
656:627 hlZfd/sdws oZhqr: 487J rZlokdc eqnl fl:579 ch/
udqrd rxmsgdshb uhcdnr: Zmc sgd qdlZhmhmf fl58J fdmdqZsdc
Zr hmchuhctZk rsZshb rxmsgdshb rbdmdr0 DwZlokd rZlokdr eqnl
RxUhB Zqd oqnuhcdc hm RtookdldmsZqx0
2C ogxrhbr,aWrdc rhltkWshnm okWsenpl. SgqddCVnqkc
–SCV( )flfl[: vghbg hr athks nm sno ne Tmhsx2C: hr Z ltksh/

lncZk rhltkZshnm okZsenql sgZs dmZakdr qdZkhrshb ogxrhbZk hm/
sdqZbshnmr0 SCV bnmsZhmr 12+3 naidbsr: 474 tmhptd lZsd/
qhZkr rtachuhcdc hm ldsZk: bZqcanZqc: vnnc: bdqZlhb: Zmc
fkZrr: Zmc nudq 2+ hmcnnq Zmc 8 ntscnnq rbdmdr –2C dmuh/
qnmldmsr(0 Enq fdmdqZshmf rxmsgdshb UK cZsZ: vd rsZqs vhsg
okZbhmf qZmcnl naidbsr hm Z rbdmd enkknvhmf sgd vnqjfinv
oqnonrdc ax )5[0 Vd Zkrn trd sgdhq bZldqZ onrhshnmr Zmc
bnmzftqZshnmr sn okZbd naidbsr uhrhakd hmrhcd fnnc dlosx
qnnl odqrodbshudr0 Vd fqnto sgd ZuZhkZakd 2C naidbs lnc/
dkr ax Zrrhfmhmf chldmrhnm/qdkZsdc kZadkr sn dZbg naidbs Zmc
trd sgd HlZfdMds bZsdfnqx kZadkr ZuZhkZakd enq dZbg naidbs
lncdk Zr hsr ZrrnbhZsdc sdws enq kZsdq bZoshnm rxmsgdrhr0
BWldpW Uhdvonhmsr. Sn etqsgdq Ztfldms sgd rds ne okZt/
rhakd naidbs okZbdldmsr Zmc qdkZshnmr: vd rhltksZmdntrkx
okZbd 3 sn 01 bZldqZr Zqntmc Z rodbhzb onhms ne Zm dlosx
qnnl: Zmc qZmcnlkx okZbd m × 0 naidbsr hm sgd rbdmd:
Zkknvhmf tr sn qdmcdq hlZfdr eqnl cheedqdms uhdvr ne sgd
rZld rbdmd etqsgdq rsqdmfsgdmhmf sgd bnlonrhshnmZk Zrodbsr
ne sgd cZsZ Zr chrbtrrdc hm sgd hmsqnctbshnm –Rdb0 fl(0 Enq
dZbg rbdmd –eqZld(: SCV bZldqZr Zqd Zakd sn bZostqd QFA
hlZfdr: sgd bnqqdronmchmf naidbs hmrsZmbd Zmc bZsdfnqx rd/
lZmshb rdfldmsZshnm lZrjr: Zmc Z cdosg lZo0 Vd trd sgdrd:
Zr vdkk Zr Z qZmfd ne rdmrnq Zmc ogxrhbr cZsZ qdoqdrdmshmf
sgd rsZsd ne sgd vnqkc qdstqmdc ax SCV+r �OH: sn dmZakd
cdmrd ZmmnsZshnmr Zmc rtodquhrhnm enq dZbg rbdmd –eqZld(
Zr oZqs ne ntq ldsZcZsZ fdmdqZshnm oqnbdrr0 Vd bnkkdbs Zkk
ne sghr hmenqlZshnm hm ntq ldsZcZsZ Zmc trd hs sn drshlZsd sgd
onrhshnm ne sgd naidbsr hm sgd rbdmd hmrsdZc ne qdkxhmf nm sgd
2C bnnqchmZsdr ne dZbg naidbs Zmc sgd bZldqZ onrhshnm0
ChfhsWk gtlWmr. �r vd enbtr nm bnlonrhshnmZkhsx Zrodbsr
ne hlZfdr Zmc sdws oZhqr: gZuhmf odnokd hm ntq hlZfdr hr
hlonqsZms0 Gnvdudq: odnokd lncdkr –drodbhZkkx ZmhlZsZakd
nmdr( Zqd trtZkkx mns oqdrdms hm bnllnm bnkkdbshnmr ne 2C
Zrrdsr0 Dwhrshmf kZqfd/rbZkd rxmsgdshb cZsZrdsr nesdm enbtr
nm qdZkhrshbZkkx okZbhmf naidbsr hm Z rbdmd: ats sxohbZkkx gt/
lZmr Zmc ZmhlZkr Zqd mns hmbktcdc0 Vd zqrs hmrodbsdc vgZs
khaqZqhdr vdqd ZuZhkZakd enq qdZkhrshb gtlZm rxmsgdrhr0 Odn/
okdRZmrOdnokd )fl9[: Z khaqZqx vhsg 17 gtlZm 2C lncdkr
Zmc 28 tmhptd Zbshnmr: Zkknvr nmkx qZmcnl gtlZm okZbd/
ldms: mns Zkknvhmf enq gtlZmnhc btrsnlhyZshnm nq hmsdfqZ/
shnm ne gtlZm/naidbs hmsdqZbshnmr0 Vd kdudqZfd SCV rto/
onqs enq Rjhmmdc Ltksh/Odqrnm KhmdZq Lncdk )22[ –RLOK(
gtlZmnhcr0 RLOK hr Z oZqZldsqhb ancx lncdk sgZs dmZakdr
Z qdZkhrshb qdoqdrdmsZshnm ne sgd rgZod Zmc onrd ne ZqahsqZqx
–mnm/bknsgdc( 2C gtlZm anchdr vhsg chudqrd fdmcdqr Zmc
rgZodr0 RLOK lncdkr bZm ad dZrhkx ZmhlZsdc trhmf lnshnm
bZostqd cZsZ0 Sgd onrd ne sgd RLOK lncdk hr cdzmdc ax Z
rds ne inhms Zmfkdr sgZs cdsdqlhmd sgd onrhshnm ne sgd bnqqd/
ronmchmf ancx oZqsr hm sgd 2C roZbd0 Sgd dwsdmcdc RLOK/
W )28[ ZcchshnmZkkx Zkknvr bnmsqnkkhmf gZmc ZqshbtkZshnm Zmc
eZbd dwoqdrrhnmr0 Fhudm sgd ZuZhkZakd khaqZqx Zrrds hm SCV
sgZs dmZakdr okZbhmf sgdrd RLOKr hm Z rbdmd: vd bqdZsd Z
rsZmc/Zknmd lnctkd sn ZtsnlZshbZkkx hmbnqonqZsd ZqahsqZqx
btrsnl ZmhlZshnmr Zmc 403 tmhptd gtlZm sdwstqdr eqnl sgd
RTQQD�K )44[ Zmc Ltksh/FZqldms )3[ cZsZrdsr enq bknsg/



hmf sgd rxmsgdshb gtlZm lncdkr enq etqsgdq dmgZmbhmf sgd
chudqrhsx Zmc bnlonrhshnmZk edZstqdr ne ntq cZsZ0
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SyViC Dataset 767K image+text pairs

This scene contains a gift wrapping and two humans.
They are in a street with grey floor, green plants on the
side, and houses around. The first human is to the right
of the gift wrapping. The first human is walking. The first
human wears a red shirt and solid black pants. The first
human has brown hair. The second human stands
straight. The second human has brown hair. The second
human is wearing blue jeans pants, brown shoes, and a
white shirt. The second human is male.

Caption

This scene contains a backpack and one human. The
human is to the right of the backpack. The backpack is
behind the human. The backpack is to the left of the
human. The human is in front of the backpack. The
human side walks. The human is male. The human
wears a green t-shirt and black pants. The human has
short light-brown hair and a beard.
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Ehftqd 10 RtllZqhyhmf sgd dmshqd finv ne sgd oqnonrdc Zo/
oqnZbg hmbktchmf bnlonmdmsr Zmc bgnhbdr ne RxUhB cZsZ rxmsgdrhr
ohodkhmd -kdes( Zmc oqnonrdc deedbshud zmdstmhmf sdbgmhptd -phfgs(
ZssZhmhmf rhfmhzbZms fZhmr cdsZhkdc adknv0

GtlWm lnshnm rxmsgdrhr Wmc gWmckhmf hmsdpWbshnmr. Hm
Tmhsx: RLOKr gZud rjdkdsnmr Zmc bZm ad cqhudm ax lnshnm/
bZostqd ZmhlZshnmr ats sgdx cnm+s gZud lZrr nq bnkkhcdqr:
sghr ldZmr sgZs sgdx Zqd mns ogxrhbr Zrrdsr rhmbd sgdx bZm
vZkj sgqntfg nsgdq naidbsr vhsgnts hmsdqZbshmf vhsg sgdl0
Sn rnkud sghr hrrtd: vd Zcc bnkkhcdqr sn dZbg ancx oZqs ne sgd
RLOK lncdk Zmc bqdZsd sgqdd Zrrds sdlokZsdr –h0d0: lZkd: ed/
lZkd: mdtsqZk( sgZs bnmsZhm Zkk ldrg bnmzftqZshnmr0 Ehftqd 1
rgnvr rnld dwZlokdr ne ntq qhffdc Zrrds sdlokZsdr vhsg
bnkkhcdqr0 �kk nsgdq dwhrshmf 2C lncdkr hm SCV gZud bnk/
khcdqr Zmc sqZbj bnkkhrhnmr Zs qtmshld sgqntfg SCV ogxrhbr/
aZrdc rhltkZshnm0 Sgdqdenqd: ntq bnkkhcdq/dmgZmbdc RLOKr
Zqd otkkdc cnvmvZqc ax fqZuhsx: Zr vdkk Zr rhltkZsd hmsdqZb/
shnm ax qdZbshmf mZstqZkkx sn bnkkhrhnmr vhsg nsgdq naidbsr hm
sgd rbdmd ctqhmf lnshnm rhltkZshnm0 Enq gtlZm Zbshnmr: vd
zqrs rxmsgdrhyd Z chudqrd rds ne gtlZm Zbshnmr eqnl qZmcnl
kZmftZfd cdrbqhoshnmr trhmf SD�BG )1[: Z SqZmrenqldq/
aZrdc lncdk sgZs fdmdqZsdr Z bnmshmtntr rdptdmbd ne RLOK
lnshnmr eqnl Z rdptdmbd ne Zbshnm sdws kZadkr0 SD�BG
vZr sqZhmdc nm �L�RR )24[: Z kZqfd/rbZkd lnshnm/bZostqd
–lnbZo( bnkkdbshnm: Zmc A�ADK )33[: Z cZsZrds sgZs oqn/
uhcdr sdwstZk cdrbqhoshnmr enq �L�RR: hmbktchmf odq/eqZld
tmhptd Zbshnmr ZmmnsZshnmr0 Rdbnmc: vd dwsdmc ntq rds ne
RLOK lnshnmr ax chqdbskx rZlokhmf tmhptd gtlZm lnshnmr
eqnl A�ADK Zmc �L�RR0 Vd dwonqs sgd bnqqdronmchmf
lnbZor sn EAW zkdr: Zmc dwsqZbs sgd ZmhlZshnmr hm Tmhsx:
dmZakhmf sgdl Zr Zrrds atmckdr enq trd vhsg SCV0 EAW hr Z
bnllnm enqlZs sgZs eZbhkhsZsdr cZsZ dwbgZmfd adsvddm che/
edqdms 2C rhltkZshnm okZsenqlr0
CnlWhm pWmcnlhyWshnm. Nmd ne sgd jdx ptZkhshdr ne sgd
fdmdqZsdc rxmsgdshb cZsZ: hr hsr Zahkhsx sn ghfgkhfgs sgd hl/
onqsZmbd ne UKBr Zmc bnlonrhshnmZk oqnodqshdr ne sgd rbdmd
–d0f0: naidbsr Zssqhatsdr: qdkZshnmr: Zmc lnqd( hm sgd bnm/
sqZrshud kdZqmhmf naidbshudr fthchmf sgd UK lncdk zmdstm/
hmf0 �r noonrdc sn ldsgncr aZrdc nm sdws ZtfldmsZ/
shnm )8: 48[ sgZs bZm nmkx dmgZmbd sgnrd nm sgd sdws oZqs ne
sgd UK hlZfd/sdws oZhqr: hm RxUhB bnmrsqtbshnm vd bZm dZr/

hkx lZmhotkZsd Zkrn sgd uhrtZk bnmsdms0 Vd qZmcnlkx okZbd 0
sn 7 2C naidbs lncdkr hm sgd rbdmd: qZmcnlhyhmf sgdhq lZsd/
qhZk Zmc bnknq Zssqhatsdr –12+3· 474· 440 bgnhbdr enq dZbg
okZbdc naidbs(0 Vd qZmcnlkx okZbd + sn 3 gtlZm ZuZsZqr hm
sgd rbdmd: qZmcnlhyhmf sgdhq fdmcdq Zmc bknsghmf0 Vd rds
bZldqZ onrdr Zr dwokZhmdc Zanud: jddohmf rbdmd HC rgZqdc
enq Zkk sgd bZldqZr ne sgd rZld rbdmd: Zmc qZmcnlkx rZl/
okd 3 uhdvonhmsr ne dZbg rbdmd0 Vd trd gtlZm lnshnm Zr/
rdsr –Zr dwokZhmdc Zanud( Zmc qZmcnlkx rZlokd Z lnshnm
rdptdmbd enq dZbg gtlZm ZuZsZq nts ne 0787 hlonqsdc nq
fdmdqZsdc lnbZor0 EhmZkkx: vd rZlokd Zm ZudqZfd ne 04++
eqZldr eqnl dZbg qdrtkshmf rxmsgdshb uhcdn rdptdmbd fdmdq/
Zshmf hlZfd/sdws oZhqr cdrbqhahmf Z rbdmd vhsg sgd rZld na/
idbsr Zmc Zssqhatsdr: ats hm cheedqdms ZqqZmfdldmsr Zmc cheedq/
dms bnqqdronmchmf bZoshnmr sgtr dmgZmbhmf sgd hlonqsZmbd
ne sgd bnlonrhshnmZk Zrodbsr ne sgd rbdmd hm sgd bnmsqZrshud
knrr0 Vd dwoknqd sgd hlonqsZmbd ne cheedqdms rhltkZshnm Zr/
odbsr hm ntq ZakZshnm rstchdr hm Rdb0 3030
LdsWcWsW,cphudm bWoshnm sdws rxmsgdrhr. Hm Zcchshnm sn
QFA eqZldr: vd nasZhm Z kZqfd bnkkdbshnm ne qhbg ldsZcZsZ
eqnl sgd rhltkZshnm okZsenql: bnmsZhmhmf hmenqlZshnm nm na/
idbsr: gtlZmnhcr: Zmc sgd rbdmd rdsshmf0 Enq dZbg eqZld: sgd
ldsZcZsZ hmbktcdr. –h( Sgd vnqkc bnnqchmZsdr ne dZbg naidbs
Zmc gtlZmnhc hm sgd rbdmd: hmbktchmf sgd bZldqZ onrhshnm
Zmc uhdvhmf chqdbshnm0 –hh( Sgd ogxrhbZk Zssqhatsdr ne dZbg
naidbs Zmc gtlZmnhc hm sgd rbdmd –naidbs ogxrhbZk Zssqhatsdr
hmbktcd bnknq: rhyd: Zmc lZsdqhZk, gtlZm Zssqhatsdr hmbktcd
sgd odq/eqZld Zbshnm kZadk sgZs bgZmfdr nudq shld Zmc bknsg/
hmf cdrbqhoshnm(0 –hhh( Qdmcdqdc cdosg hlZfdr: hmrsZmbd rdf/
ldmsZshnm lZrjr: Zmc bZsdfnqx rdfldmsZshnm lZrjr0 Trhmf
sgd ldsZcZsZ: vd bnlotsd sgd onrhshnmZk qdkZshnmr adsvddm
dZbg oZhq ne naidbsr Zmc?nq gtlZmr ax bnloZqhmf sgd ohwdkr
bnudqdc ax sgdhq rdfldmsZshnm lZrjr Zr vdkk Zr sgdhq bZl/
dqZ bnnqchmZsdr0 Sgdm: vd trd Z rhlokd fqZllZq sgZs cdsdq/
lhmhrshbZkkx lZor onrhshnmZk qdkZshnmrghor: naidbs Zssqhatsdr:
gtlZm Zssqhatsdr Zmc Zbshnm cdrbqhoshnmr: Zmc rbdmd cdrbqho/
shnmr sn Z vdkk/enqldc bZoshnm0 Lnqd cdsZhkr nm sgd fqZl/
lZq Zqd oqnuhcdc hm RtookdldmsZqx0

2010 Ehmdstmhmf kWpfd,rbWkd opd,spWhmdc UK lncdkr
trhmf rxmsgdshb cWsW

Hm sghr rdbshnm: vd oqnonrd Z ldsgncnknfx enq deedbshudkx
kdudqZfhmf sgd RxUhB rxmsgdshb UK cZsZ oqnctbdc Zr dw/
okZhmdc hm Rdb0 20fl0 Vd vhkk trd sgd enkknvhmf mnsZshnm0 Kds
%I. >( ad sgd sdws ] hlZfd oZhq Zclhssdc ax Z UK lncdk0
Sgd lncdk –d0f0: BKHO )34[: BxBKHO )fl4[( bnlonmdmsr Zqd
cdmnsdc Zr. –h( hlZfd dmbncdq c� 9 B�%>(, –hh( sdws dmbncdq
cI 9 BI %I (0 Hm sghr mnsZshnm: sgd sdws/sn/hlZfd rhlhkZqhsx
rbnqd hr bnlotsdc Zr.

E%I. >( 9 Tnr%BI %I (. B�%>((( 9 Tnr%cI . c�(. –fl(

vgdqd Tnr hr sgd bnrhmd rhlhkZqhsx –hmmdq oqnctbs ne mnqlZk/
hydc udbsnqr(0 Vd mdws cdrbqhad hm cdsZhk sgd bnlonmdmsr ne
ntq zmdstmhmf rsqZsdfx0 Sgdhq ldqhs Zmc sqZcdneer Zqd sgnq/
ntfgkx hmudrshfZsdc hm Rdb0 303: Zqqhuhmf Zs sgd bnmbktrhnm



sgZs oZqZldsdq dezbhdms zmdstmhmf # cnlZhm ZcZoshud rsxk/
hyZshnm # oqnonrdc bZoshnm rokhsshmf sdbgmhptd Zqd sgd lnrs
deedbshud bnlahmZshnm0 Vd Zkrn bnmzql hm Rdb0 303: sgZs
lncdk ZudqZfhmf bZm oqnuhcd dwodbsdc sqZcd/neer adsvddm
UKB tmcdqrsZmchmf Zmc bnlonrhshnmZk qdZrnmhmf fZhmr Zmc
lZhmsZhmhmf ydqn/rgns odqenqlZmbd0
�unhchmf enpfdsshmf sgpntfg oWpWldsdp dezbhdms zmd,
stmhmf. Hmrohqdc ax )8: 37[: vd trd KnQ� )fl6[ enq UK
zmd/stmhmf vhsg qdctbdc enqfdsshmf ne aZrd lncdk odqenq/
lZmbd0 Vd Zookx KnQ� )fl6[ sn ZcZos sgd dmbncdqr –BI : B� (
ne Z oqd/sqZhmdc UK lncdk ax oZqZldsdqhyhmf sgd ZcZosdc
vdhfgsr S�

i bnqqdronmchmf sn sgd nqhfhmZk lncdk vdhfgsr
Si enq dZbg kZxdq e Zr.

S�
i 9 Si )∀i � Ai –1(

vgdqd enqSi ne rhydl· k: ∀i Zmc Ai Zqd qZmj/o lZsqhbdr
ne rhydrl· o Zmc o· k qdrodbshudkx0 Sgdrd knv/qZmj qdrhc/
tZk ZcZosdqr bZm ad Zookhdc dezbhdmskx ctqhmf sqZhmhmf Zmc
bnkkZordc Zs hmedqdmbd shld qdrtkshmf hm ydqn bnrs hm sdqlr ne
hmedqdmbd roddcr nq oZqZldsdq bntmsr )fl6[0 Ctqhmf zmdstm/
hmf Zkk sgd aZrd lncdk oZqZldsdqr ≥e. WSi{ Zqd eqnydm Zmc
nmkx sgd KnQ� ZcZosdqr ≥e. W%∀i.Ai({ Zqd adhmf kdZqmdc0
Jddohmf qZmj o knv: sgd mtladq ne dwsqZ oZqZldsdqr Zccdc
ax Zkk sgd KnQ� ZcZosdqr hr knv: bnmrdptdmskx kdZchmf sn
rhfmhzbZmskx qdctbdc enqfdsshmf hm sdqlr ne kZqfdkx lZhm/
sZhmhmf sgd ydqn/rgns odqenqlZmbd ne sgd nqhfhmZk UK lncdk0
Etpsgdp pdctbhmf enpfdsshmf uhW lncdk WudpWfhmf. )45[
hmsqnctbdc Zm dkdfZms sdbgmhptd sn lhshfZsd enqfdsshmf hm
zmdstmdc lncdkr0 �kk sgd oZqZldsdqr ne sgd rntqbd lncdk
–adenqd zmdstmd( Zmc sgd zmZk lncdk –Zesdq zmdstmd( Zqd Zu/
dqZfdc adsvddm sgd svn lncdkr –sxohbZkkx vhsg � 9 +α4
vdhfgs(0 Vd duZktZsd sgd deedbs ne sghr nm RxUhB zmdstmdc
lncdkr hm ntq ZakZshnm Rdb0 3030
CnlWhm WcWoshnm trhmf rsxkd spWmredp. Hm Zcchshnm: sn lhs/
hfZsd sgd cnlZhm fZo hmsqnctbdc ax sgd trd ne rxmsgdshb cZsZ:
vd dwodqhldms vhsg svn rsxkd sqZmredq sdbgmhptdr sgZs Zkhfm
sgd bnmsdms Zmc edZstqd rsZshrshbr ne sgd hmots eqZldr vhsg
qZmcnlkx/rdkdbsdc qdZk/khed hlZfdr0 � oqd/sqZhmdc �cZo/
shud HmrsZmbd MnqlZkhyZshnm –�cZHM( )fl7[ dmZakdc dmbncdq/
cdbncdq lncdk vZr trdc sn Zkhfm sgd bgZmmdk/vhrd rsZshr/
shbr ne dZbg rxmsgdshb eqZld vhsg Z qZmcnlkx/rZlokdc hlZfd
eqnl sgd GtlZm Lnshnm CZsZaZrd –GLCA4fl( )15[ cZsZrds
sgtr fdmdqZshmf Z rsxkhydc rxmsgdshb hlZfd0 Vd trd �cZHM
vhsg Zm hmsdqonkZshnm eZbsnq � 9 +α40 Hm Zcchshnm: hm nqcdq sn
oqdrdqud sgd bnknq hmenqlZshnm hm sgd rxmsgdshb eqZldr: vd
zqrs lZsbg sgd bnknq chrsqhatshnm ne sgd rZlokdc rsxkd hlZfd
sn sgZs ne sgd rxmsgdshb eqZld )fl3[0 Vd ZcchshnmZkkx dwodq/
hldmsdc vhsg LhwRsxkd )54[ –trhmf HlZfdMds Zr Z rntqbd
ne qdZk rsxkd hlZfdr( Zr Zm dwsdmrhnm ne sgd C� rsxkhyZshnm
ohodkhmd vhsgnts nardquhmf rhfmhzbZms fZhmr nudq �cZHM0
GWmckhmf WpahspWpx bWoshnm kdmfsg vhsg bWoshnm rokhs,
shmf. Sgd bZoshnmr fdmdqZsdc enq RxUhB Zqd bnloqdgdmrhud.
sgdx bnmsZhm cdrbqhoshnmr ne dudqx naidbs Zmc?nq gtlZmnhc
uhrhakd hm sgd eqZld Zr vdkk Zr sgd oZhqvhrd onrhshnmZk qdkZ/
shnmrgho adsvddm naidbsr0 Hmsthshudkx: hmbktchmf sgdrd lnqd

dkZanqZsd –cdmrd( cdrbqhoshnmr hm ntq bZoshnmr fhudr Z bkdZq
ZcuZmsZfd hm sdqlr ne oqnlnshmf UKB tmcdqrsZmchmf Zmc
bnlonrhshnmZkhsx enkknvhmf sgd zmdstmhmf ne Z UK lncdk
nm RxUhB0 Gdmbd: bZoshnmr mddc sn ad rtezbhdmskx knmf sdwsr
sgZs bZmmns ad etkkx oqnbdrrdc ax bnllnm UK lncdkr –d0f0
BKHO( sdws dmbncdqr –BI ( ctqhmf sqZhmhmf: Zr sgnrd Zqd bZodc
ax qdkZshudkx rgnqs lZw rdptdmbd bnmsdws kdmfsg –d0f0 66 enq
BKHO(0 Sgdqdenqd: hmrohqdc ax BKHO ltksh/bZoshnm rsqZsdfx
enq hmedqdmbd )34[: ctqhmf sqZhmhmf: vd gZmckd ZqahsqZqx bZo/
shnm kdmfsgr ax rokhsshmf Z fhudm bZoshnm hmsn rta/bZoshnmr
sgZs bZm dZbg ad dmbncdc rdoZqZsdkx Zmc ZudqZfhmf sgd sdws
edZstqdr nasZhmdc eqnl dZbg rta/bZoshnm0 Hm oZqshbtkZq: sgd
edZstqdr ne Z bZoshnm ne ZqahsqZqx kdmfsg sdws I hr.

BI %I ( 9
0

m

k�

T

BI %IT( –2(

vgdqd IT hr Z rta/bZoshnm bnloqhrdc ne nmd nq lnqd rdm/
sdmbdr sgZs zs hmsn sgd sdws dmbncdq lZw bnmsdws rhyd0
Knrrdr. Vd dloknx sgd nqhfhmZk lncdkr –d0f0 BKHO )34[ Zmc
BxBKHO )fl4[( bnmsqZrshud Zmc nsgdq knrrdr vgdm sqZhmhmf nm
RxUhB vhsg sgd Zenqdldmshnmdc ZqbghsdbstqZk Zmc sqZhmhmf
oqnsnbnk bgZmfdr Zr dwokZhmdc Zanud0

30 Dwodphldmsr
30fi0 HlokdldmsWshnm cdsWhkr
Enq BKHO: vd trd sgd nqhfhmZk Nodm�H BKHO hlokdldmsZ/

shnm Zmc bgdbjonhmsr0 Vd lnchex sgdhq bncdaZrd sn hmbktcd
KnQ� ZcZosdqr –Rdb0 201(: Zmc trd qZmj fl5 hm Zkk ntq dw/
odqhldmsr0 Enq BxBKHO: vd ZcZos sgd hlokdldmsZshnm trdc
hm )8[ 20 Enq ansg BKHO Zmc BxBKHO: vd trd Z 4d/6 hmhshZk
kdZqmhmf qZsd enq zmdstmhmf Zmc enkknv Z bnrhmd ZmmdZkhmf
kdZqmhmf qZsd rbgdctkd )23[ trhmf Zm �cZl )13[ noshlhydq0
Enq Zkk dwodqhldmsr: vd trd UhS?21/A Zr sgd lncdk Zqbghsdb/
stqd Zmc zmd/stmd hs enq rhw donbgr nm nmd �fl99 FOT vhsg
Z snsZk aZsbg rhyd ne 3++ hlZfd/bZoshnm oZhqr0 Hm Zcchshnm sn
sgd nqhfhmZk BKHO cZsZ ZtfldmsZshnm sqZmrenqlr: vd Zookx
gdZux qZmcnl ZtfldmsZshnm onkhbhdr hmbktchmf lZmhotkZ/
shnmr hm hlZfd hmudqrhnm: bnmsqZrs: rgZqomdrr: dptZkhyZshnm:
onrsdqhyZshnm: bnknqhyZshnm: aqhfgsmdrr: Zmc rnkZqhyZshnm0

3010 CWsWrdsr
Sn sdrs sgd deedbshudmdrr ne ntq oqnonrdc RxUhB rxmsgdshb

cZsZrds Zmc sgd ZbbnloZmxhmf zmdstmhmf ZooqnZbg enq hl/
oqnuhmf UK lncdkr+ UKB tmcdqrsZmchmf Zmc bnlonrhshnmZk
qdZrnmhmf bZoZahkhshdr vd gZud duZktZsdc nm 2 admbglZqjr
–Vhmnfqntmc )4fl[: UK/Bgdbjkhrs )51[: Zmc �QN )48[( bnm/
rhrsdc ne 6 cZsZrdsr snsZk0
UK,Bgdbjkhrs )51[ - hr Z kZqfd/rbZkd cZsZrds bnloqhrdc
ne. UhrtZk Fdmnld )14[: RVhF )32[: U�V )31[: Zmc
G�JD )29[0 DZbg hlZfd ne sgdrd cZsZrdsr hr ZrrnbhZsdc vhsg
svn bZoshnmr: Z onrhshud Zmc Z mdfZshud0 Sgd onrhshud bZo/
shnm bnqqdronmcr sn sgd hlZfd Zmc hr sZjdm eqnl sgd rntqbd

2Bncd Zmc bgdbjonhmsr jhmckx rgZqdc ax sgd Ztsgnqr0



UK Bgdbjkhrs �QN Ydqn/Rgnqs
QdkZshnm �ssqhatsd �udpWfd UF/Qdk0 UF/�ss0 Ekhbjq29j BNBN �udpWfd –1fl sZrjr(

BKHO 52046 5604fl 54043 47073 520fl8 36019 48035 460fl6 45096
BxBKHO 5fl0fl4 55085 53095 480fl1 5403fl 19071 18043 32061 44088

rxm/BKHO 58028 -&4071( 69026 -&1075( 58077 -&3023( 6fl039 -&fi1045( 55083 -&2064( 48095 -&fifi075( 69085 -&fifi04( 56098 -&808( 44016 -,907(
rxm/BxBKHO 54062 -&3047( 57095 -&fi0fi( 55078 -&1072( 58091 -&808( 52054 -,fi065( 380fl6 -&17024( 48025 -&18071( 59029 -&fi5047( 44039 -,905(

SZakd fl0 OdqenqlZmbd ne rxm/�lncdk<r - zmdstmdc nm RxUhB trhmf ntq oqnonrdc qdbhod: ldZrtqdc nm UK/Bgdbjkhrs )51[ Zmc �QN )48[0
FZhmr Zmc knrrdr Zqd ghfgkhfgsdc hm fqddm Zmc qdc qdrodbshudkx0

Vhmnfqntmc Vhmnfqntmc�

Sdws HlZfd Fpnto Sdws HlZfd Fpnto

BKHO 2fl014 fl9049 7099 2fl047 fl9042 70fl8

rxm/BKHO 29099 flfl049 8049 -&fi049( 18071 fl1017 8083 -&fi064(

SZakd 10Vhmnfqntmc )4fl[ odqenqlZmbd ne rxm/BKHO - zmdstmdc nm
RxUhB0 Sgd rxm/BxBKHO qdrtksr nm Vhmnfqntmc Zqd oqnuhcdc hm
sgd RtookdldmsZqx0 � ;bkdZm+ –mn/sZf( rtards ne uZkhc Vhmnfqntmc
rZlokdr eqnl )7[

cZsZrds0 Sgd mdfZshud bZoshnm hr lZcd eqnl sgd onrhshud bZo/
shnm ax bgZmfhmf nmd vnqc: rn sgd qdrtkshmf rdmsdmbd mn
knmfdq bnqqdronmcr sn sgd hlZfd0 Cdodmchmf nm sgd vnqc
sgZs vZr bgZmfdc: UK/Bgdbjkhrs duZktZsdr 6 sxodr ne UKB
sgZs bZm ad chuhcdc hmsn svn lZhm fqntor. –fl( �ssqhatsdr
- bnknq: lZsdqhZk: rhyd: rsZsd: Zmc Zbshnm: Zmc –1( QdkZshnmr
- roZshZk nq Zbshnm qdkZshnm adsvddm svn naidbsr Zmc?nq gt/
lZmr0 Hm sgd enkknvhmf: vd qdonqs ZudqZfd qdrtksr enq dZbg
ne sgd lZhm –Qdk0 Zmc �ssq0( fqntor nm sgd bnlahmdc UK/
Bgdbjkhrs cZsZrds0 Vd Zkrn cdsZhk sgd hmchuhctZk hloqnud/
ldmsr nm Zkk 6 UKB sxodr hm Ehf0 2 –kdes(0
Vhmnfpntmc )4fi[ - hr Z rlZkk cZsZrds sgZs duZktZsdr sgd
Zahkhsx ne UK lncdkr enq bnlonrhshnmZk qdZrnmhmf: rodbhe/
hbZkkx tmcdqrsZmchmf sgd ldZmhmf ne sgd rdmsdmbd Zesdq
bgZmfhmf sgd nqcdq ne hsr vnqcr0 Sgd cZsZrds gZr 399 rZl/
okdr: dZbg bnloqhrdc ne svn hlZfdr Zmc svn sdwsr0 Sgd sdwsr
gZud sgd rZld vnqcr hm Z cheedqdms nqcdq: dZbg sdws bnqqd/
ronmchmf sn nmd hlZfd hm sgd rZlokd0 SgdVhmnfqntmc lds/
qhbr hmbktcd –Z( hlZfd rbnqd / odqbdms ne rZlokdr vgdqd sgd
lncdk ohbjr sgd bnqqdbs sdws enq dZbg hlZfd, –a( sdws rbnqd /
odqbdms ne rZlokdr vgdqd sgd lncdk ohbjr sgd bnqqdbs hlZfd
enq dZbg sdws, –b( fqnto rbnqd / odqbdms ne rZlokdr vgdqd
ansg sdws Zmc hlZfd rbnqd bnmchshnmr Zqd rZshrzdc inhmskx0
Qdbdmskx: )7[ gZr ZmZkxydc Vhmnfqntmc enq sgd rntqbd ne hsr
chezbtksx Zmc entmc sgZs nmkx 060 ne hsr 399 rZlokdr Zqd
Z uZkhc rtards0 Nsgdq rZlokdr Zqd mns bnlonrhshnmZk: Zl/
ahftntr: qdkZsdc sn hmuhrhakd cdsZhkr: gZud ghfgkx tmbnllnm
hlZfdr nq sdws: nq qdpthqd bnlokdw qdZrnmhmf adxnmc bnl/
onrhshnmZkhsx0 Vd qdonqs qdrtksr nm ansg sgd etkk Vhmnfqntmc
Zmc sgd ;bkdZm+ fl6fl hlZfdr rtards eqnl )7[0
�PN )48[ - nq sgd �ssqhatshnm: QdkZshnm: Zmc Nqcdq admbg/
lZqj: hr Z kZqfd cZsZrds cdrhfmdc sn duZktZsd sgd Zahkhsx ne
UK lncdkr sn tmcdqrsZmc entq cheedqdms sxodr ne rjhkkr0 Hs
bnmrhrsr ne UhrtZk Fdmnld �ssqhatshnm Zmc UhrtZk Fdmnld
QdkZshnm: vghbg kdudqZfdr sgd UhrtZk Fdmnld )14[ cZsZrds
Zknmf vhsg sgd FP� )fl8[ ZmmnsZshnmr sn sdrs sgd tmcdqrsZmc/

naidbsr vhsg Zssq0 gtlZmr UK Bgdbjkhrs
qZmcnlhyZshnm QdkZshnm �ssqhatsd �udqZfd

BKHO 52046 5604fl 54043

✓ � 53092 56098 54045
� ✓ 54099 570fl4 54084
� � 58028 69026 58077

SZakd 20 HlonqsZmbd ne gtlZm ZuZsZqr: naidbsr: Zmc naidbs Zssqhatsd
uZqhZshnmr: duZktZsdc nm UK/Bgdbjkhrs Zmc BKHO

hmf ne oqnodqshdr Zmc qdkZshnmZk tmcdqrsZmchmf ne naidbsr
hm bnlokdw mZstqZk rbdmdr0 UF/QdkZshnm hmbktcdr 37 chr/
shmbs qdkZshnmr vhsg 12826 sdrs bZrdr: Zmc UF/�ssqhatshnm
hmbktcdr 006 tmhptd Zssqhatsd oZhqr vhsg 17637 sdrs bZrdr0 Hs
Zkrn kdudqZfdr sgd BNBN )2fl[ Zmc Ekhbjq29j )47[ cZsZrdsr sn
duZktZsd sgd lncdk rdmrhshuhsx sn rdkdbs sgd qhfgs bZoshnm Ze/
sdq Zookxhmf entq cheedqdms rgtefihmf odqstqaZshnmr –d0f0: dw/
bgZmfhmf mntmr Zmc Zcidbshudr: nq ax rgtefihmf sqhfqZlr(0
Sgdrd sdrsr Zqd odqenqldc nm sgd 4+++ Zmc sgd 0+++ hlZfdr
eqnl sgd qdrodbshud BNBN Zmc Ekhbjq29j sdrs rokhsr0

3020 Pdrtksr

Sgd lZhm qdrtksr ne zmdstmhmf BKHO )34[: BxBKHO )fl4[
- nmd ne BKHO+r lnrs qdbdms hloqnudldmsr Zqd rtllZ/
qhydc hm SZakdr fl Zmc 10 �kk lncdkr vdqd zmdstmdc trhmf
ntq oqnonrdc ZooqnZbg Zmc RxUhB rxmsgdshb cZsZ sn nasZhm
sgdhq rxm/,lncdk< uZqhZmsr0 DZbg lncdk hr bnloZqdc sn
hsr qdrodbshud rntqbd lncdk oqd/sqZhmdc nm kZqfd/rbZkd qdZk
cZsZ adenqd zmdstmhmf nm RxUhB0 �r vd bZm nardqud: ntq
RxUhB rxmsgdshb cZsZ Zmc sgd oqnonrdc zmdstmhmf qdbhod nm
sghr cZsZ cdlnmrsqZsd rhfmhzbZms hloqnudldmsr nudq sgdhq
rntqbd aZrdkhmdr0 D0f0 enq BKHO nasZhmhmf 0α64�: 3α23�:
Zmc 8α8� ZudqZfd Zarnktsd hloqnudldms hm Vhmnfqntmc
fqnto rbnqd –lnrs chezbtks ZudqZfd ldsqhb(: UK/Bgdbjkhrs
Zmc �QN qdrodbshudkx0 Hm Zcchshnm: vd hkktrsqZsd sgd hmch/
uhctZk UKB ldsqhbr hloqnudldmsr nasZhmdc enq BKHO hm
UK/Bgdbjkhrs Zmc �QN admbglZqjr hm Ehf0 2 rgnvhmf to
sn 8α0� Zmc 01α5� qdrodbshud Zarnktsd hloqnudldmsr0 Sghr
tmcdqkhmdr sgd deedbshudmdrr Zmc oqnlhrd ne ntq ldsgnc Zmc
RxUhB rxmsgdshb cZsZ snvZqcr hloqnuhmf UKB tmcdqrsZmc/
hmf Zmc bnlonrhshnmZk qdZrnmhmf hm UK lncdkr0 Hlonq/
sZmskx: Zr vd bZm rdd eqnl SZakd fl: sgdrd rsqnmf fZhmr bnld
Zs Z udqx rlZkk –tmcdq fl’( bnrs hm sgd ydqn/rgns odqenqlZmbd
ne sgd qdrodbshud UK lncdkr ldZrtqdc trhmf sgd rsZmcZqc
DkduZsdq )16[ admbglZqj trhmf 1fl chudqrd ydqn/rgns sZrjr0



RTQQD�K Ltksh/FZqldms UK Bgdbjkhrs
QdkZshnm �ssqhatsd �udqZfd

BKHO 52046 5604fl 54043

✓ ✓ 56045 57062 570fl4
� ✓ 56045 56015 5603fl
✓ � 58028 69026 58077

SZakd 30 HlonqsZmbd ne gtlZm ZuZsZq bknsghmf bgnhbdr adsvddm
RTQQD�K: Ltksh/FZqldms: Zmc rhlokd bnknq sdwstqdr –bnqqd/
ronmchmf sn mnmd(: duZktZsdc nm UK/Bgdbjkhrs Zmc BKHO

3030 �akWshnmr

Vd dwsdmrhudkx ZakZsd ntq RxUhB rxmsgdshb cZsZ Zmc sgd
oqnonrdc UK lncdkr zmdstmhmf ZooqnZbg nm sghr cZsZ Zb/
bnqchmf sn sgd enkknvhmf onhmsr0 Vd trd sgd lnrs onotkZq
BKHO lncdk zmdstmdc nm ntq RxUhB rxmsgdshb cZsZrds duZk/
tZsdc nm sgd kZqfdrs ne sgd admbglZqjr / sgd UK/Bgdbjkhrs
sn odqenql ntq ZakZshnmr0
RxUhB , naidbsr: gtlWmr: naidbs Wssphatsd pWmcnlhyW,
shnm - vd duZktZsd sgd lZinq bnlonmdmsr sgZs bnloqhrd ntq
RxUhB rxmsgdshb cZsZ: mZldkx sgd hlonqsZmbd ne sgd rxm/
sgdshb cZsZ sn bnmsZhm gtlZmr odqenqlhmf uZqhntr lnshnmr
Zmc Zbshnmr: sgd hlonqsZmbd ne gZuhmf naidbsr vhsg qZmcnl/
hydc Zssqhatsdr –Rdb0 20fl(: Zmc sgd zmZk qdrtks ne gZuhmf Zkk
sxodr ne cZsZ bnlahmdc0 Sgd qdrtksr ne sghr ZakZshnm Zqd rtl/
lZqhydc hm SZa0 20 �r dwodbsdc: gtlZmr Zknmd bZmmns sdZbg
sgd lncdk sgd mddcdc rjhkkr nmkx hloqnuhmf qdkZshnmr UKB
ax Z rlZkk lZqfhm0 �cchshnmZkkx: gZuhmf nmkx naidbsr vhsg
qZmcnlhydc Zssqhatsdr hloqnudr Zssqhatsd UKB: xds nmkx hl/
oqnudr qdkZshnmr ax 0α3� vghbg hr Zkrn dwodbsdc: Zr lZmx
ne sgd qdkZshnmr hmunkud gtlZm Zbshnmr0 Sgd adrs qdrtks hr
nardqudc nm sgd bnlahmdc cZsZrds vhsg Zkk sgd bnlonmdmsr0
RxUhB , gtlWm bknsghmf - vd duZktZsd sgd chudqrhsx ne gt/
lZm bknsghmf bnloZqhmf 2 kdudkr ne chudqrhsx. –h( mnmd / tr/
hmf nmkx Z tmhenql bnknq enq gtlZm lncdkr, –hh( aZrhb / tr/
hmf kdrr chudqrd sdwstqd lZor eqnl RTQQD�K )44[, Zmc –hhh(
lnrs chudqrd / trhmf sdwstqd lZor eqnl Ltksh/FZqldms )3[:
dmqhbgdc vhsg bknsghmf bnknqr: gtlZm Zfd: Zmc gZhq bnknq
ZmmnsZshnmr –lZmtZkkx cnmd ax tr enq sgd sdwstqdr( vghbg
hmbqdZrd bZoshnmr+ dwoqdrrhuhsx0 Qdrtksr Zqd oqdrdmsdc hm SZ/
akd 30 �r dwodbsdc: sgd lnrs chudqrd gtlZm sdwstqdr cdkhudq
sgd adrs qdrtks tmcdqkhmhmf sgd hlonqsZmbd ne sghr eZbsnq0 Rtq/
oqhrhmfkx: adssdq gtlZm sdwstqdr hloqnud UK/Bgdbjkhrs Qd/
kZshnmr ldsqhb odqenqlZmbd: khjdkx ctd sn sgd rhfmhzbZmskx
adssdq qdZkhrl ne sgd Ltksh/FZqldms sdwstqdr0
RxUhB , sxodr ne naidbs Wssphatsdr sn pWmcnlhyd - SZ/
akd 4 dwZlhmdr gnv qZmcnlhyhmf cheedqdms naidbs Zssqhatsdr
Zeedbsr odqenqlZmbd0 RodbhzbZkkx: vd duZktZsd sgd qZmcnl/
hyZshnm ne rhyd: lZsdqhZk: Zmc bnknq0 Hmsdqdrshmfkx: vd zmc
sgZs sgd adrs odqenqlZmbd hr Zbghdudc vhsgnts bnknq qZmcnl/
hyZshnm0 Vd rtrodbs hs hr ctd sn tmmZstqZk bnknq/naidbs bnl/
ahmZshnmr sgZs Zqhrd tmcdq rtbg qZmcnlhyZshnm: vghbg sdZbg
sgd lncdk vqnmf adkhder nm qdZk naidbsr+ bnknq chrsqhatshnmr
Zmc fn ZfZhmrs sqtd naidbs/bnknq ZrrnbhZshnmr dwhrshmf hm sgd
UK lncdk enkknvhmf oqd/sqZhmhmf nm sgd nqhfhmZk UK cZsZ0

bnknq rhyd lZsdqhZk UK Bgdbjkhrs
QdkZshnm �ssqhatsd �udqZfd

BKHO 52046 5604fl 54043

� ✓ ✓ 5606fl 5305fl 550fl5
✓ � ✓ 57047 57012 57039
✓ ✓ � 54012 5609fl 550fl1
� � � 55056 54086 55021
✓ � � 58028 69026 58077

SZakd 40 HlonqsZmbd ne cheedqdms jhmcr ne naidbs Zssqhatsdr qZmcnl/
hyZshnm: duZktZsdc nm UK/Bgdbjkhrs Zmc BKHO

RxUhB , sxodr ne bWoshnmhmf - vd gZud hmudrshfZsdc rdu/
dqZk uZqhZmsr ne vZxr sn nasZhm sdwstZk bZoshnmr eqnl RxUhB
ldsZcZsZ –Rdb0 20fl(0 Qdrtksr Zqd rtllZqhydc sgd Rtookd/
ldmsZqx0 Vd bnloZqdc ntq oqnonrdc ldsZcZsZ fqZllZq/
aZrdc ZooqnZbg sn svn bZrbZcd ldsgncr sgZs oZqZogqZrd
sgd bZoshnmr qdrtkshmf eqnl sgd fqZllZq trhmf ydqn/rgns
KKL hmedqdmbd –hm/bnmsdws kdZqmhmf(0 Sgd oZqZogqZrdc bZo/
shnm hr sgdm Zoodmcdc sn sgd nqhfhmZk fqZllZq/aZrdc bZo/
shnm Zmc bnmrtldc sgqntfg ntq bZoshnm/rokhsshmf lnctkd –Zr
rsZmcZknmd: nodm KKL/aZrdc oZqZogqZrhmf hr mns udqx ghfg
ptZkhsx(0 �r bZm ad rddm: btqqdmskx oZqZogqZrhmf gZr lhmh/
lZk deedbs: ats vd onrhs hs vhkk adbnld Zm hlonqsZms snnk Zr
rsqnmfdq KKLr vhkk adbnld nodmkx ZuZhkZakd0
RxUhB , hlonpsWmbd ne ogxrhbr Wmc mtladp ne gtlWmr
hm sgd rbdmd - vd Zkrn knnjdc hmsn sn vghbg dwsdms qdkh/
Zakd ogxrhbZk rhltkZshnm –lZcd ZuZhkZakd hm RxUhB sgqntfg
SCV Zmc Tmhsx bZoZahkhshdr( Zmc gtlZm/gtlZm onrhshnmZk
Zmc nsgdq qdkZshnmr Zqd hlonqsZms enq sgd nardqudc UK lncdk
hloqnudldmsr0 Hm SZakd 5 vd duZktZsd sgd deedbsr ne qdlnu/
hmf sgd ogxrhbr –qdrtkshmf hm gtlZmr nq naidbsr finZshmf hm
roZbd( nq qdlnuhmf sgd ltksh/gtlZm rbdmdr –sgtr oqdudms/
hmf Zkk gtlZm/gtlZm qdkZshnmr eqnl ZoodZqhmf hm sgd cZsZ(0
�r dwodbsdc: ansg qdkhZakd ogxrhbr rhltkZshnm Zmc gtlZm/
gtlZm qdkZshnmr –hmsdqZbshnmr ne rnqsr( Zqd lnrskx hlonqsZms
sn sgd fZhmr hm sgd QdkZshnmr ldsqhb0
RxUhB , mtladp ne lncdkr Wmc mtladp ne rWlokdr - enq
kZbj ne roZbd: sghr hr dwoknqdc hm sgd RtookdldmsZqx0
RxUhB , zmdstmhmf pdbhod bnlonmdmsr - hm SZakd 6 vd dw/
sdmrhudkx duZktZsd sgd cheedqdms bnlonmdmsr ne sgd oqnonrdc
zmdstmhmf ZooqnZbg nm RxUhB sgZs kdZcr sn rhfmhzbZms hl/
oqnudldmsr nm UK/Bgdbjkhrs: �QN: Zmc Vhmnfqntmc UKB
Zmc bnlonrhshnmZk qdZrnmhmf ldsqhbr0 Vd rsZqs vhsg uZmhkkZ
BKHO zmdstmhmf nm RxUhB –qnv *fl(: ZkqdZcx rgnvhmf rnld
hloqnudldms hm UK/Bgdbjkhrs qdkZshnmr ldsqhbr: Zmc nm sgd

ogxrhbr ltksh/gtlZm UK Bgdbjkhrs
QdkZshnm �ssqhatsd �udqZfd

BKHO 52046 5604fl 54043

� ✓ 56055 58013 57034
✓ � 5408fl 5809fl 56035
� � 58028 69026 58077

SZakd 50 HlonqsZmbd ne ogxrhbr rhltkZshnm Zmc ltksh/gtlZm qdkZ/
shnmr hm RxUhB: duZktZsdc nm UK/Bgdbjkhrs Zmc BKHO



* KnQ� eqddyhmf lncdk C� BZoshnm UK Bgdbjkhrs �QN YR
∗� ZudqZfhmf rsxk0 rokhs dla0 Qdk0 �ssq0 �uf0 �uf0 –1fl sZrjr(

BKHO 52046 5604fl 54043 460fl6 45096

fl ✓ ✓ ✓ ✓ ✓ 560fl9 54034 55017 51072 42073
1 ✓ ✓ ✓ ✓ � 56065 5604fl 56053 48016 42076
2 � ✓ ✓ ✓ � 58021 58035 58028 53023 420fl5

3 � ✓ ✓ � � 58028 69026 58077 56098 44016

4 � � ✓ � � 52043 57019 54076 59018 43043
5 � ✓ � � � 55069 58051 570fl5 52065 44061
6 � � ✓ � ✓ 540fl5 55077 55091 46044 41058

SZakd 60 HlonqsZmbd ne sgd zmdstmhmf qdbhod bnlonmdmsr: duZktZsdc nm UK/Bgdbjkhrs Zmc BKHO

�QN admbglZqj: xds knrhmf sn aZrd BKHO nm UK/Bgdbjkhrs
Zssqhatsdr ldsqhbr0 �cchmf ntq bZoshnm rokhsshmf lnctkd
–Rdb0 201( Zkknvr gZmckhmf knmf –ZqahsqZqx rhyd( sdwsr nts/
otssdc ax ntq ldsZcZsZ/cqhudm fqZllZq Zmc bnmrdptdmskx
tshkhydr Zkk sgd bZoshnm hmenqlZshnm qd/fZhmhmf sgd Zssqhatsdr
odqenqlZmbd –qnv *1(0 �cchmf oZqZldsdq/dezbhdms zmd/
stmhmf –KnQ�: Rdb0 201( qdftkZqhydr zmdstmhmf ax enqbhmf
rlZkkdq –knv/qZmj: knv/oZqZldsdqr( tocZsdr ne sgd kZqfd/
rbZkd oqd/sqZhmdc BKHO lncdk: bnmrdptdmskx rnldvgZs gZm/
ckhmf sgd dwodbsdc cnlZhm fZo adsvddm sgd rxmsgdshb cZsZ
ne RxUhB Zmc sgd cnvmrsqdZl duZktZshnm –qdZk cZsZ( sZrjr0
MnsZakx: KnQ� cndr mns Zcc Zmx ZcchshnmZk oZqZldsdqr sn
sgd lncdk: Zkk KnQ� ZcZosdqr Zqd bnkkZordc hmsn sgd lncdk
vdhfgsr Zesdq zmdstmhmf0 Bnmrdptdmskx: vd nardqudc rhfmhe/
hbZms hloqnudldmsr eqnl Zcchmf KnQ� hm Zkk ldsqhbr –qnv
*2( vhsg nmkx lhmnq cdfqZcZshnm –906’( hm YR duZktZshnm0
Vhsg Zcchmf cnlZhm rsxkhyZshnm –Rdb0 201( vd nardqud sgd
adrs qdrtksr hm Zkk UKB Zmc bnlonrhshnmZk qdZrnmhmf lds/
qhbr hloqnuhmf �QN ax 107’ Zmc jddohmf –dudm rkhfgskx
hloqnuhmf( sgd ZcuZmsZfdr nm UK/Bgdbjkhrs0 Mdws: vd hm/
udrshfZsd sgd uZqhZshnmr ne ntq adrs ZooqnZbg –KnQ� # cn/
lZhm rsxkhyZshnm # bZoshnm rokhsshmf(0 Ehqrs: vd hmudrshfZsd Z
rsqZsdfx hmrohqdc ax sgd KhS )5fl[ ZooqnZbg –qnv *4(0 Eqddy/
hmf sgd uhrtZk dmbncdq B� Zr dwodbsdc oqnuhcdr Z –rlZkk(
annrs hm YR odqenqlZmbd: ats sgd qdctbdc okZrshbhsx ne sgd
lncdk bnldr Zs sgd oqhbd ne nardquhmf rlZkkdq –nmkx 20fl’(
hloqnudldmsr nm �QN Zmc Zklnrs mn hloqnudldmsr nm sgd
UK/Bgdbjkhrs0 Sghr kdZcr tr sn bnmbktcd: sgZs eqddyhmf sgd
uhrtZk dmbncdq hr mns Z fnnc rsqZsdfx enq RxUhB zmdstm/
hmf0 Mdws: vd bgdbj sgd lncdk ZudqZfhmf rsqZsdfx –Rdb0 201(
hmrohqdc ax )45[ –qnv *5(0 Sghr cndr Z adssdq ina ne lhsh/
fZshmf YR enqfdsshmf: vghkd Zs sgd rZld shld jddohmf lnqd
ne sgd fZhmr nm UK/Bgdbjkhrs Zmc �QN0 Vd bnmbktcd sgZs
lncdk ZudqZfhmf hr Z fnnc rsqZsdfx sn bnlokdldms RxUhB
zmdstmhmf: Zkknvhmf Z rnes sqZcd/nee adsvddm lhshfZshmf YR
enqfdsshmf Zmc UKB Zmc bnlonrhshnmZkhsx ldsqhbr fZhmr0 Eh/
mZkkx: vd ZfZhm dwoknqd sgd hlonqsZmbd ne bZoshnm rokhsshmf
enq sgd adrs zmdstmhmf bnmzftqZshnm ne RxUhB –qnv *6( Zmc
qd/bnmzql hsr rhfmhzbZmbd Zr odqenqlZmbd cqnor vhsgnts hs0

40 RtllWpx ] Bnmbktrhnmr
KZqfd uhrhnm Zmc kZmftZfd lncdkr gZud chbsZsdc sgd rsZ/

str ptn hm bnlotsdq uhrhnm Zmc ltkshlncZk odqbdoshnm:

Ehftqd 20 -kdes( cdsZhkdc duZktZshnm ne rxm/BKHO nm sgd 6 rdoZ/
qZsd UK/Bgdbjkhrs )51[ ldsqhbr, -phfgs( cdsZhkdc duZktZshnm ne rxm/
BKHO nm Zkk sgd BnlonrhshnmZk SZrjr oqnonrdc hm �QN )48[0

Zbghduhmf rsZsd/ne/sgd/Zqs qdrtksr hm Z mtladq ne bgZkkdmfhmf
admbglZqjr0 Gnvdudq: dwhrshmf lncdkr rsqtffkd vhsg bnl/
onrhshnmZk qdZrnmhmf Zmc tmcdqrsZmchmf bnmbdosr adxnmc
naidbs mntmr: rtbg Zr Zssqhatsdr Zmc qdkZshnmrghor0 Ntq vnqj
gZr hmudrshfZsdc: enq sgd zqrs shld: vgdsgdq rxmsgdshb cZsZ
bZm ad kdudqZfdc sn lhshfZsd sgdrd rgnqsbnlhmfr0 Vd oqn/
onrdc Z cZsZ fdmdqZshnm ohodkhmd: trdc sn bqdZsd Z lhkkhnm/
rbZkd cZsZrds ne rxmsgdshb hlZfdr Zmc ZbbnloZmxhmf bZo/
shnmr: Zmc Zm deedbshud zmd/stmhmf rsqZsdfx vhsg bnloqd/
gdmrhud ZmZkxrhr sn dmgZmbd sgd bnlonrhshnmZk Zmc bnmbdos
tmcdqrsZmchmf bZoZahkhshdr ne ltkshlncZk lncdkr: vhsgnts
bnloqnlhrhmf sgdhq ydqn/rgns bkZrrhzbZshnm odqenqlZmbd0
KhlhsWshnmr0 Vghkd vd gZud Zbghdudc pthsd oqnlhrhmf qd/
rtksr hm sgqdd cheedqdms admbglZqjr: ntq vnqj gZr khlhsZ/
shnmr0 �r Zm dwZlokd: ntq fqZoghbr rhltkZsnq gZr Z rhlokh/
zdc lncdk ne khfgshmf: rdmrnq mnhrd: Zmc qdfidbsZmbd etmb/
shnmr bnloZqdc sn sgd qdZk vnqkc: vghbg lZx hloZbs qn/
atrsmdrr sn bnknq bnmrsZmbx0 Vd adkhdud lnqd ZcuZmbdc cn/
lZhm ZcZosZshnm Zmc qdmcdqhmf sdbgmhptdr Zqd khjdkx mddcdc
sn etqsgdq hloqnud ntq qdrtksr0 Vd Zkrn sghmj Z lnqd cd/
sZhkdc rstcx ne sgd rbZkhmf kZvr enq rxmsgdshb cZsZ hr Z fqdZs
qdrdZqbg chqdbshnm sn etkkx tmknbj sgd onsdmshZk ne ntq vnqj0
�bjmnvkdcfdldmsr0 Sghr lZsdqhZk hr aZrdc tonm vnqj rtoonqsdc
ax sgd Cdedmrd �cuZmbdc QdrdZqbg Oqnidbsr �fdmbx –C�QO�(
tmcdq BnmsqZbs Mn0 E�7649/fl8/B/fl99fl0 �mx nohmhnmr: zmchmfr
Zmc bnmbktrhnmr nq qdbnlldmcZshnmr dwoqdrrdc hm sghr lZsdqhZk Zqd
sgnrd ne sgd Ztsgnq–r( Zmc cn mns mdbdrrZqhkx qdfidbs sgd uhdvr ne
sgd Cdedmrd �cuZmbdc QdrdZqbg Oqnidbsr �fdmbx –C�QO�(0 Sghr
oqnidbs vZr Zkrn oZqshZkkx rtoonqsdc ax MRE �vZqc HHR/111fl832:
�MQ BnqUhr �MQ/1fl/BD12/9992/9fl: Zmc sgd LHS/HAL VZsrnm
�H KZa0 Vd sgZmj Idqdlx RbgvZqsy Zmc Drsdq �ksdq enq sgdhq gdko/
etk chrbtrrhnmr Zmc ZrrhrsZmbd vhsg sgd SCV oZbjZfd0



Pdedpdmbdr
)fl[ Mhjnr �sgZmZrhnt: LZsghr Odsqnuhbg: LhbgZdk I0 AkZbj: Zmc

F%tk UZqnk0 SdZbg. SdlonqZk Zbshnm bnlonrhshnm enq 2c gt/
lZmr0 Hm 2CT: 19110

)1[ Mhjnr �sgZmZrhnt: LZsghr Odsqnuhbg: LhbgZdk I0 AkZbj: Zmc
F%tk UZqnk0 SdZbg. SdlonqZk Zbshnm bnlonrhshnm enq 2c gt/
lZmr0 1911 HmsdpmZshnmZk Anmedpdmbd nm 2C Thrhnm –2CT(:
oZfdr 3fl3-312: 19110

)2[ Nlqh �uqZgZlh: CZmh Khrbghmrjh: Zmc NgZc Eqhdc0 Akdmcdc
cheetrhnm enq sdws/cqhudm dchshmf ne mZstqZk hlZfdr0 Hm Opn/
bddchmfr ne sgd HDDD‘ATE Anmedpdmbd nm Anlotsdp Thrhnm
Zmc OZssdpm Pdbnfmhshnm: oZfdr fl7197-fl71fl7: 19110

)3[ AgZqZs KZk AgZsmZfZq: FZquhsZ ShvZqh: BgqhrshZm SgdnaZks:
Zmc FdqZqc Onmr/Lnkk0 Ltksh/fZqldms mds. KdZqmhmf sn cqdrr
2c odnokd eqnl hlZfdr0 Hm HDDD HmsdpmZshnmZk Anmedpdmbd nm
Anlotsdp Thrhnm –HAAT(0 HDDD: nbs 19fl80

)4[ Shl Aqnnjr: �kdjrZmcdq Gnkxmrjh: Zmc �kdwdh � Deqnr0 Hm/
rsqtbsohw1ohw. KdZqmhmf sn enkknv hlZfd dchshmf hmrsqtbshnmr0
ZpWhu opdophms ZpWhu.11fifi098799: 19110

)5[ OZnkZ BZrbZmsd/AnmhkkZ: Gth Vt: KdsZn VZmf: Qnfdqhn
Edqhr: Zmc Uhbdmsd Nqcnmdy0 Rhl upZ. Dwoknqhmf rhlt/
kZsdc dmuhqnmldmsr enq uhrtZk ptdrshnm Zmrvdqhmf0 Hm 1911
HDDD‘ATE Anmedpdmbd nm Anlotsdp Thrhnm Zmc OZssdpm
Pdbnfmhshnm –ATOP(: oZfdr 4935-4945: 19110

)6[ Bd̈rZq Qnadqsn Cd RntyZ: �cqhdm FZhcnm: XngZmm BZanm:
Zmc �msnmhnL0 Kn̈ody OdḿZ0 OqnbdctqZk fdmdqZshnm ne uhcdnr
sn sqZhm cddo Zbshnm qdbnfmhshnm mdsvnqjr0 Hm ATOP: 19fl60

)7[ �mti ChvZm: KZxmd Adqqx: Dtmrnk Bgnh: CZuhc GZqvZsg: Zmc
Jxkd LZgnvZkc0 Vgx hr vhmnfqntmc gZqc‘ hmudrshfZshmf
eZhktqdr hm uhrtnkhmfthrshb bnlonrhshnmZkhsx0 Hm Opnbddchmfr
ne sgd 1911 Anmedpdmbd nm DlohphbZk Ldsgncr hm MZstpZk
JZmftZfd Opnbdrrhmf: oZfdr 1125-1149: �at CgZah: Tmhsdc
�qZa DlhqZsdr: Cdb0 19110 �rrnbhZshnm enq BnlotsZshnmZk
Khmfthrshbr0

)8[ RhuZm Cnudg: �rrZe �qadkkd: RhuZm GZqZqx: QZldrvZq OZmcZ:
Qndh Gdqyhf: Dkh RbgvZqsy: Cnmfgxtm Jhl: QZiZ Fhqxdr:
Qnfdqhn Edqhr: Rghlnm TkklZm: ds Zk0 SdZbghmf rsqtbstqdc uh/
rhnm]kZmftZfd bnmbdosr sn uhrhnm]kZmftZfd lncdkr0 ZpWhu
opdophms ZpWhu.11fifi0fifi622: 19110
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191fl0
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aZtl: Zmc CZmhdk K0 J0 XZlhmr0 Sgqddcvnqkc. � okZs/
enql enq hmsdqZbshud ltksh/lncZk ogxrhbZk rhltkZshnm0 �pWhu:
Zar?1996093843: 19190
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LZqbgZmc: Zmc Uhbsnq Kdlohsrjx0 CnlZhm/ZcudqrZqhZk sqZhm/
hmf ne mdtqZk mdsvnqjr0 Sgd intpmZk ne lZbghmd kdZpmhmf
pdrdZpbg: fl6–fl(.1985-1929: 19fl50

)fl2[ Xtshmf FZn: Ihmedmf Kht: YhgZm Wt: Itm YgZmf: Jd Kh: Zmc
BgtmgtZ Rgdm0 OxqZlhcbkho. GhdqZqbghbZk edZstqd Zkhfm/
ldms enq uhrhnm/kZmftZfd lncdk oqdsqZhmhmf0 ZpWhu opdophms
ZpWhu.11930fi3984: 19110
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bnmsqZrshud kZmftZfd/hlZfd oqdsqZhmhmf0 ZpWhu opdophms
ZpWhu.11940fi3348: 19110

)fl5[ �lhq Gdqsy: Qnm LnjZcx: IZx SdmdmaZtl: Jzq �adqlZm:
XZdk Oqhsbg: Zmc CZmhdk Bngdm/Nq0 Oqnlos/sn/oqnlos hl/
Zfd dchshmf vhsg bqnrr Zssdmshnm bnmsqnk0 ZpWhu opdophms
ZpWhu.119709fi515: 19110

)fl6[ DcvZqc I Gt: Xdknmf Rgdm: Oghkkho VZkkhr: YdxtZm �kkdm/
Ygt: XtZmygh Kh: RgdZm VZmf: Kt VZmf: Zmc Vdhygt Bgdm0
KnqZ. Knv/qZmj ZcZosZshnm ne kZqfd kZmftZfd lncdkr0 ZpWhu
opdophms ZpWhu.1fi95098574: 191fl0

)fl7[ Wtm GtZmf Zmc Rdqfd Adknmfhd0 �qahsqZqx rsxkd sqZmredq hm
qdZk/shld vhsg ZcZoshud hmrsZmbd mnqlZkhyZshnm0 Hm HAAT:
19fl60

)fl8[ Cqdv � Gtcrnm Zmc Bgqhrsnogdq C LZmmhmf0 FpZ. � mdv
cZsZrds enq qdZk/vnqkc uhrtZk qdZrnmhmf Zmc bnlonrhshnmZk
ptdrshnm Zmrvdqhmf0 Hm Opnbddchmfr ne sgd HDDD‘ATE bnm/
edpdmbd nm bnlotsdp uhrhnm Zmc oZssdpm pdbnfmhshnm: oZfdr
5699-5698: 19fl80

)19[ BgZn IhZ: Xhmedh XZmf: Xd WhZ: Xh/Shmf Bgdm: YZqZmZ OZqdjg:
Ghdt OgZl: Ptnb U0 Kd: Xtm/GrtZm Rtmf: Ygdm Kh: Zmc Snl
Ctdqhf0 RbZkhmf to uhrtZk Zmc uhrhnm/kZmftZfd qdoqdrdmsZshnm
kdZqmhmf vhsg mnhrx sdws rtodquhrhnm0 Hm HmsdpmZshnmZk Anm/
edpdmbd nm LZbghmd JdZpmhmf: 191fl0

)1fl[ AZgiZs JZvZq: RghqZm YZcZ: NqZm KZmf: Nldq Snu: Gthvdm
BgZmf: SZkh Cdjdk: HmaZq Lnrrdqh: Zmc LhbgZk HqZmh0 HlZfhb.
Sdws/aZrdc qdZk hlZfd dchshmf vhsg cheetrhnm lncdkr0 ZpWhu
opdophms ZpWhu.11fi9098165: 19110

)11[ Cnmfgxtm Jhl: JZhgnmf VZmf: JZsd RZdmjn: LZqfqhs
Adsjd: Zmc RsZm RbkZqnee0 � tmhzdc eqZldvnqj enq cnlZhm
ZcZoshud onrd drshlZshnm0 Hm Anlotsdp Thrhnm-DAAT 1911.
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19110

)12[ FvZmfgxtm Jhl: SZdrtmf Jvnm: Zmc Inmf Bgtk Xd0 Che/
etrhnmbkho. Sdws/fthcdc cheetrhnm lncdkr enq qnatrs hlZfd
lZmhotkZshnm0 Hm Opnbddchmfr ne sgd HDDD‘ATE Anmedpdmbd
nm Anlotsdp Thrhnm Zmc OZssdpm Pdbnfmhshnm: oZfdr 1315-
1324: 19110

)13[ Chdcdqhj O JhmflZ Zmc Ihllx AZ0 �cZl. � ldsgnc enq
rsnbgZrshb noshlhyZshnm0 ZpWhu opdophms ZpWhu.fi3fi105879:
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)15[ G0 Jtdgmd: G0 IgtZmf: D0 FZqqnsd: S0 Onffhn: Zmc S0 Rdqqd0
GLCA. Z kZqfd uhcdn cZsZaZrd enq gtlZm lnshnm qdbnf/
mhshnm0 Hm Opnbddchmfr ne sgd HmsdpmZshnmZk Anmedpdmbd nm
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19110
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opdophms ZpWhu.119fi0fi1975: 19110
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Bngdm: PtZm SqZm: Zmc �aghmZu RgqhuZrsZuZ0 KdZqmhmf
sn oqdchbs uhrtZk Zssqhatsdr hm sgd vhkc0 Hm Opnbddchmfr ne
sgd HDDD‘ATE Anmedpdmbd nm Anlotsdp Thrhnm Zmc OZssdpm
Pdbnfmhshnm: oZfdr fl29fl7-fl2917: 191fl0

)32[ RZqZg OqZss: LZqj XZsrjZq: KtbZ Vdhgr: �kh EZqgZch: Zmc
�mhqtccgZ JdlagZuh0 Fqntmcdc rhstZshnm qdbnfmhshnm0 Hm
DtpnodZm Anmedpdmbd nm Anlotsdp Thrhnm: oZfdr 2fl3-2210
Roqhmfdq: 19190

)33[ �aghmZmcZ Q0 OtmmZjjZk: �qitm BgZmcqZrdjZqZm: Mhjnr
�sgZmZrhnt: �kdiZmcqZ Pthqnr/QZlhqdy: Zmc LhbgZdk I0
AkZbj0 A�ADK. Anchdr: Zbshnm Zmc adgZuhnq vhsg Dmfkhrg
kZadkr0 191fl0

)34[ �kdb QZcenqc: Inmf Vnnj Jhl: Bgqhr GZkkZbx: �chsxZ
QZldrg: FZaqhdk Fng: RZmcghmh �fZqvZk: Fhqhrg RZrsqx:
�lZmcZ �rjdkk: OZldkZ Lhrgjhm: IZbj BkZqj: ds Zk0 KdZqm/
hmf sqZmredqZakd uhrtZk lncdkr eqnl mZstqZk kZmftZfd rtodq/
uhrhnm0 Hm HmsdpmZshnmZk Anmedpdmbd nm LZbghmd JdZpmhmf:
oZfdr 7637-76520 OLKQ: 191fl0

)35[ RsdogZm Q Qhbgsdq: UhagZu Uhmdds: RsdeZm Qnsg: Zmc UkZckdm
Jnkstm0 OkZxhmf enq cZsZ. Fqntmc sqtsg eqnl bnlotsdq
fZldr0 Hm Anlotsdp Thrhnm-DAAT 19fi5. fi3sg DtpnodZm
Anmedpdmbd: �lrsdpcZl: Sgd MdsgdpkZmcr: Nbsnadp fifi/fi3:
19fi5: Opnbddchmfr: OZps HH fi3: oZfdr fl91-flfl70 Roqhmfdq:
19fl50

)36[ FdqlZm Qnr: KZtqZ RdkkZqs: InZmmZ LZsdqyxmrjZ: CZuhc
UZyptdy: Zmc �msnmhn L Knody0 Sgd rxmsghZ cZsZrds. � kZqfd
bnkkdbshnm ne rxmsgdshb hlZfdr enq rdlZmshb rdfldmsZshnm ne
tqaZm rbdmdr0 Hm Opnbddchmfr ne sgd HDDD bnmedpdmbd nm
bnlotsdp uhrhnm Zmc oZssdpm pdbnfmhshnm: oZfdr 2123-2132:
19fl50

)37[ IZldr RdZkd Rlhsg: OZnkZ BZrbZmsd/AnmhkkZ: �rrZe �qadkkd:
Cnmfgxtm Jhl: QZldrvZq OZmcZ: CZuhc Bnw: Chxh XZmf:
Yrnks JhqZ: Qnfdqhn Edqhr: Zmc Kdnmhc JZqkhmrjx0 Bnmrsqtbs/
uk. CZsZ/eqdd bnmshmtZk rsqtbstqdc uk bnmbdosr kdZqmhmf0 ZpWhu
d/ophmsr: oZfdr ZqWhu-11flfl: 19110

)38[ �rghrg RgqhuZrsZuZ: SnlZr Ozrsdq: Nmbdk Stydk: InrgtZ
Rtrrjhmc: VdmcZ VZmf: Zmc Qtrrdkk Vdaa0 KdZqmhmf
eqnl rhltkZsdc Zmc tmrtodquhrdc hlZfdr sgqntfg ZcudqrZqhZk
sqZhmhmf0 Hm Opnbddchmfr ne sgd HDDD bnmedpdmbd nm bnlotsdp
uhrhnm Zmc oZssdpm pdbnfmhshnm: oZfdr 1fl96-1flfl5: 19fl60

)49[ �lZmoqdds Rhmfg: QnmfgZmf Gt: UdcZmti FnrvZlh: Fthk/
kZtld BntZhqnm: Vnibhdbg FZktaZ: LZqbtr QngqaZbg: Zmc
Cntvd JhdkZ0 EkZuZ. � entmcZshnmZk kZmftZfd Zmc uhrhnm
Zkhfmldms lncdk0 Hm Opnbddchmfr ne sgd HDDD‘ATE Anm/
edpdmbd nm Anlotsdp Thrhnm Zmc OZssdpm Pdbnfmhshnm: oZfdr
fl4527-fl4549: 19110

)4fl[ SqhrsZm Sgqtrg: QxZm IhZmf: LZw AZqsnkn: �lZmoqdds
Rhmfg: �chmZ VhkkhZlr: Cntvd JhdkZ: Zmc BZmcZbd Qnrr0



Vhmnfqntmc. Oqnahmf uhrhnm Zmc kZmftZfd lncdkr enq uhrhn/
khmfthrshb bnlonrhshnmZkhsx0 Hm Opnbddchmfr ne sgd HDDD‘ATE
Anmedpdmbd nm Anlotsdp Thrhnm Zmc OZssdpm Pdbnfmhshnm:
oZfdr 4127-4137: 19110

)41[ Dqhb Sydmf: Itcx GneelZm: JZsd RZdmjn: Zmc Sqdunq CZqqdkk0
�cudqrZqhZk chrbqhlhmZshud cnlZhm ZcZosZshnm0 Hm Opnbddc/
hmfr ne sgd HDDD bnmedpdmbd nm bnlotsdp uhrhnm Zmc oZssdpm
pdbnfmhshnm: oZfdr 6fl56-6fl65: 19fl60

)42[ BZqmdfhd Ldkknm Tmhudqrhsx0 BLT fqZoghbr kZa lnshnm bZo/
stqd cZsZaZrd0 esso.::hma�ouapuahtudct:0

)43[ F%tk UZqnk: HuZm KZosdu: BnqcdkhZ Rbglhc: Zmc �mcqdv Yhr/
rdqlZm0 Rxmsgdshb gtlZmr enq Zbshnm qdbnfmhshnm eqnl tm/
rddm uhdvonhmsr0 HIAT: 191fl0

)44[ F%tk UZqnk: IZuhdq Qnldqn: WZuhdq LZqshm: MZtqddm LZg/
lnnc: LhbgZdk I0 AkZbj: HuZm KZosdu: Zmc BnqcdkhZ Rbglhc0
KdZqmhmf eqnl rxmsgdshb gtlZmr0 Hm ATOP: 19fl60

)45[ Lhsbgdkk VnqsrlZm: FZaqhdk HkgZqbn: Inmf Vnnj Jhl:
Lhjd Kh: Rhlnm Jnqmakhsg: QdadbbZ Qndkner: QZogZdk Fnm/
shin Knodr: GZmmZmdg GZihrghqyh: �kh EZqgZch: Gnmfrdnj
MZljnnmf: ds Zk0 Qnatrs zmd/stmhmf ne ydqn/rgns lncdkr0
Hm Opnbddchmfr ne sgd HDDD‘ATE Anmedpdmbd nm Anlotsdp
Thrhnm Zmc OZssdpm Pdbnfmhshnm: oZfdr 6848-686fl: 19110

)46[ Kdvdh XZn: Qtmgth GtZmf: Kt Gnt: FtZmrnmf Kt: Lhmygd
Mht: GZmf Wt: WhZncZm KhZmf: Ygdmftn Kh: Whm IhZmf: Zmc
Bgtmihmf Wt0 Ehkho. Ehmd/fqZhmdc hmsdqZbshud kZmftZfd/hlZfd
oqd/sqZhmhmf0 ZpWhu opdophms ZpWhu.1fififi096672: 191fl0

)47[ Odsdq Xntmf: �khbd KZh: LhbZg Gncnrg: Zmc ItkhZ Gnbjdm/
lZhdq0 Eqnl hlZfd cdrbqhoshnmr sn uhrtZk cdmnsZshnmr. Mdv
rhlhkZqhsx ldsqhbr enq rdlZmshb hmedqdmbd nudq dudms cdrbqho/
shnmr0 SpZmrZbshnmr ne sgd �rrnbhZshnm enp AnlotsZshnmZk
Jhmfthrshbr: 1.56-67: 91 19fl30

)48[ Ldqs Xtjrdjfnmtk: Edcdqhbn AhZmbgh: OqZsxtrgZ JZkktqh:
CZm ItqZerjx: Zmc IZldr Ynt0 Vgdm Zmc vgx uhrhnm/
kZmftZfd lncdkr adgZud khjd aZfr/ne/vnqcr: Zmc vgZs sn
cn Zants hs‘ Hm Sgd Dkdudmsg HmsdpmZshnmZk Anmedpdmbd nm
JdZpmhmf PdopdrdmsZshnmr: 19120

)59[ �khqdyZ YZqdhZm: Jduhm CdkZ QnrZ: Cdqdj GZn Gt: Zmc Rghg/
Et BgZmf0 Nodm/unbZatkZqx naidbs cdsdbshnm trhmf bZoshnmr0
Hm Opnbddchmfr ne sgd HDDD‘ATE Anmedpdmbd nm Anlotsdp
Thrhnm Zmc OZssdpm Pdbnfmhshnm: oZfdr fl3282-fl3391: 191fl0

)5fl[ WhZngtZ YgZh: WhZn VZmf: AZrhk LtrsZeZ: �mcqdZr Rsdhmdq:
CZmhdk Jdxrdqr: �kdwZmcdq Jnkdrmhjnu: Zmc KtbZr Adxdq0
Khs. Ydqn/rgns sqZmredq vhsg knbjdc/hlZfd sdws stmhmf0 Hm
Opnbddchmfr ne sgd HDDD‘ATE Anmedpdmbd nm Anlotsdp Th/
rhnm Zmc OZssdpm Pdbnfmhshnm: oZfdr fl7fl12-fl7fl22: 19110

)51[ ShZmbgdmf YgZn: ShZmph YgZmf: Lhmfvdh Ygt: GZnygZm
Rgdm: Jxtrnmf Kdd: WhZnodmf Kt: Zmc IhZmvdh Xhm0 Uk/
bgdbjkhrs. DuZktZshmf oqd/sqZhmdc uhrhnm/kZmftZfd lncdkr
vhsg naidbsr: Zssqhatsdr Zmc qdkZshnmr0 ZpWhu opdophms
ZpWhu.119609911fi: 19110

)52[ XtxZmf YgZn: Ygtm Ygnmf: MZ YgZn: Mhbt Rdad: Zmc
Fhl Gdd Kdd0 Rsxkd/gZkktbhmZsdc ctZk bnmrhrsdmbx kdZqmhmf.
� tmhzdc eqZldvnqj enq uhrtZk cnlZhm fdmdqZkhyZshnm0 ZpWhu
opdophms ZpWhu.11fi1098957: 19110

)53[ JZhxZmf Ygnt: Xnmfwhm XZmf: Xt PhZn: Zmc SZn Wh/
Zmf0 CnlZhm fdmdqZkhyZshnm vhsg lhwrsxkd0 ZpWhu opdophms
ZpWhu.1fi93091997: 191fl0

)54[ JZhxZmf Ygnt: Xnmfwhm XZmf: Xt PhZn: Zmc SZn WhZmf0 Cn/
lZhm fdmdqZkhyZshnm vhsg lhwrsxkd0 Hm HAJP: 191fl0


