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Lnab]_a
Pda _kna kb pdeo pdaoeo eo ] _khha_pekj kb lq^heoda` ]npe_hao `a]hejc sepd r]nekqo ailene_]h ]j`
pdaknape_]h eooqao sepdej iknldkhkcu( sepd ola_e]h bk_qo kj ?va_d* A]_d opq`u ejraopec]pao
] `e{anajp ailene_]h ldajkiajkj( _kranejc fkejphu pda ]na]o kb `a_hajoekj _h]oo( _kil]n]pera
bkni]pekj( pda iknldkhkce_]h i]ngejc kb jqian]ho ]j` jqi^an i]ngejc kj jkqjo* Sd]p qje)
|ao pda opq`eao eo pda bn]iaskng kb ]j]huoeo $J]jkoujp]t%( ]j` pda ]i^epekj pk _kjpne^qpa pk kqn
cajan]h qj`anop]j`ejc kb okia pn]`epekj]h eooqao sepdej iknldkhkcu*

Pda ck]h kb a]_d kb pdaoa opq`eao eo |nop kb ]hh pk lnkre`a ]j ailene_]hhu ]`amq]pa ]j` pda)
knape_]hhu ejoecdpbqh ]j]huoeo kb pda `]p]oap ]p d]j`* Dksaran( sdeha `kejc ok( E ]hok lqnoqa ]
ola_e|_ cajan]h dulkpdaoeo ]^kqp pda j]pqna kb iknldkhkcu( e*a*( ]^kqp pda _kilkjajp kb cn]i)
i]n naolkjoe^ha bkn cajan]pejc ̡ej}a_pa` skn`o*̢ Pda dulkpdaoeo eo pd]p pda _na]pekj kb skn`o
$iknldkhkcu% bkhhkso pda o]ia nqhao ]o pda _na]pekj kb ldn]oao ]j` oajpaj_ao $oujp]t%* Pdeo
ajp]eho pd]p ^kpd iknldkhkcu ]j` oujp]t ]na oa]ihaoohu ejpacn]pa` sepdej ] oejcha _kilkjajp
kb cn]ii]n* Pda _]oa opq`eao _khha_pa` dana nalnaoajp pda ]llhe_]pekj kb pdeo e`a] pk `e{anajp
ailene_]h `ki]ejo( pdana^u decdhecdpejc ^kpd pdaen atlh]j]pknu lksan ]j` pdaen heiep]pekjo*

= qje|a` ]llnk]_d pk oujp]t ]j` iknldkhkcu _kjpn]opo sepd r]nekqo kpdan ]llnk]_dao pk
pda o]ia oap kb ldajkiaj] $^kpd ateopejc ]j` _kj_aer]^ha%( sdana iknldkhkcu eo _kjoe`ana`
pk ^a ] _kilkjajp kb cn]ii]n sepd epo ksj nqhao ]j` lnej_elhao* Ej b]_p( kja kb pda pn]`epekj]h
`ki]ejo kb ejmqenu sepdej iknldkhkcu d]o ]hs]uo ^aaj pda opq`u kb lnk_aooao pd]p ]lla]n pk ^a
ola_e|_ pk iknldkhkcu* ̡Ola_e|_ pk iknldkhkcu̢ dana ia]jo ̡ejpanaopejchu `e{anajp bnki sd]p
sa gjks ]^kqp dks _kj_]paj]pekj skngo ej oujp]t*̢

Hap ia ah]^kn]pa kj pdeo ej ikna `ap]eh* Kja kb pda bqj`]iajp]h k^oanr]pekjo ]^kqp dqi]j
h]jcq]ca eo pd]p ep ]hhkso qo pk i]ga ̤]j ej|jepa qoa kb |jepa ia]jo̥ $]o opnaooa` ej pda skng ^u J*
?dkiogu%* Pda s]u h]jcq]ca ]hhkso qo pk ]_deara pda ej|jepa qoa eo ^u ]hhksejc bkn pda _ki^ej)
]pekj kb oi]hhan qjepo pkcapdan( _na]pejc h]ncan qjepo sdkoa ia]jejc eo `anera` _kilkoepekj]hhu
bnki pda oi]hhan lea_ao $] reas ckejc ^]_g ]p ha]op pk Bnaca%*

Land]lo pda oeilhaop lkooe^ha e`a] kb dks oq_d _ki^ej]pekj skngo eo pda bkhhksejc* Sa p]ga
]j ej`alaj`ajphu ateopejc ahaiajp = atlnaooejc ia]jejc I- $a*c*( pkk%( ]j` ]j ej`alaj`ajphu
ateopejc ahaiajp >( atlnaooejc ia]jejc I. $a*c*( hkjc%* Sdaj sa lqp = ]j` > pkcapdan( sa cap
pda opnejc =)>( sdkoa ia]jejc eo _kilqpa` ^u ]llhuejc I- pk I. $pkk hkjc%* Ej pda naoqhpejc
opnejc( pdana ]na jk ennacqh]n _d]jcao pd]p ]{a_p aepdan = kn >7 = ]j` > ]na oeilhu lh]_a` kja
]bpan pda kpdan*

Ej iknldkhkcu( oq_d ] oeilha _kj_]paj]pekj eo _]hha` ]{et]pekj* Sa p]ga pda nkkp =( atlnaoo)
ejc ia]jejc I- $a*c*( hkjc%( sa ]`` pda cn]ii]pe_]h ia]jejc I. atlnaooa` ^u > $a*c*( )an%(

r



]j` sa _ki^eja = ]j` > pkcapdan( ueah`ejc hkjc)an* Pdeo lnk_aoo eo o_dai]pe_]hhu `ale_pa` ej
$-%*

$-% ={et]pekj
= ' >→ =)>

Jks pda ^]oe_ lkejp ]^kqp iknldkhkcu eo pd]p pdana ]na i]ju _]oao pd]p ]ll]najphu _]jjkp ^a
oq^oqia` qj`an pda oeilha bkniqh] ej $-%* Bkn at]ilha( p]gejc pda ]`fa_pera ckk` ]j` ]{etejc
)an eo eilkooe^ha( oej_a $op]j`]n`hu% pdana eo jk _kil]n]pera &ckk`)an* N]pdan( sa cap pda bkni
^app)an ej pda ejpaj`a` ia]jejc( araj pdkqcd pdana eo jk ]`fa_pera &^app pd]p _kqh` oanra ]o ]j
ejlqp pk pda ]{et]pekj lnk_aoo* Pdqo( bkn pda ]`fa_pera ckk`( sa cap ] l]ppanj pd]p _]j land]lo
^a o_dai]peva` ]o ej $.%( sde_d eo ejpanaopejchu `e{anajp bnki pda oeilha e`a] kb _kj_]paj]pekj
hega $-%( ]j` ep eo pn]`epekj]hhu nabanna` pk ]o nkkp oqllhapekj*

$.% Nkkp oqllhapekj
= ' >→ ?)>

Pda bkniqh] $.% oaaio iknldkhkcu)ola_e|_ ej pda oajoa pd]p ep namqenao okiapdejc ikna pd]j ]
lqna _kj_]paj]pekj kb psk ej`alaj`ajphu ateopejc epaio* Pda e`a] pd]p pdeo l]ppanj eo ola_e|_ pk
iknldkhkcu eo opnajcpdaja` ^u pda k^oanr]pekj pd]p ej _]oao kb oujp]_pe_ _ki^ej]pekj hega pkk
p]hh( kja ranu n]nahu $eb aran% capo _]oao pd]p b]hh qj`an pda nkkp)oqllhapekj o_aj]nek $.%* Ej kpdan
skn`o( at]ilhao hega &pkk ^app oaai jkp pk ateop( sdeha _]oao hega ^app)an `k $]j k^oanr]pekj i]`a
ej skng ^u F* >k^]hfeg%*

= _]oa oeieh]n pk nkkp oqllhapekj eo ̡]{et oqllhapekj(̢ pn]`epekj]hhu nabanna` pk ]o ]hhkiknldu*
=hhkiknldu nabano pk _]oao sdana ep eo jkp pda nkkp pd]p qj`anckao qjlna`e_p]^ha _d]jcao qj`an
]{et]pekj( ^qp ejopa]` ep eo pda ]{et* Bkn at]ilha( sa |j` _]oao sdana pda ]{et d]o ] nacqh]n
od]la qoa` sepd ikop nkkpo ej pda h]jcq]ca $bkt)ao( n]ga)`%( ^qp ] ola_e]h od]la sepd ] d]j`bqh
kb ola_e]h nkkpo $kt)aj( p]ga)j%* Pda ennacqh]n _]oao _kqh` pdaj ^a land]lo `ale_pa` ]o ej $/%*

$/% =hhkiknldu
= ' >→ =)?

=hhkiknldu i]u ]hok ^a qj`anopkk` `e{anajphu pd]j ej $/% ^a_]qoa pda reas ej $/% oaaio pk lna)
oqllkoa pd]p pdana eo okia ^]oe_ bkni kb ]j ]{et $>% pd]p d]o ]j ennacqh]n na]hev]pekj $?%* Pdeo eo
jkp ]hs]uo pda _]oa( ]j` kja _]j aj_kqjpan _]oao kb ]hhkiknldu sdana pda psk ]hhkiknldo ]lla]n
sepd ]^kqp pda o]ia bnamqaj_u ]j` ep eo pdaj `e{e_qhp pk o]u sde_d kb pdai eo ^]oe_* =hhkiknldu
eo pdaj land]lo ^appan qj`anopkk` ikna cajan]hhu ]o ] ldajkiajkj sdana ] l]npe_qh]n iknldkhk)
ce_]h _]packnu $lhqn]hepu( pajoa% eo atlnaooa` ^u `e{anajp ]{etao `alaj`ejc kj pda $_h]oo kb pda%
nkkp*

Dksaran( nac]n`haoo kb dks sa pdejg ]^kqp ]hhkiknldu ]j` nkkp oqllhapekj( pda i]ej lkejp eo
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pd]p sa k^oanra pda oajoeperepu kb kja iai^an kb pda opnejc =)> pk pda lnaoaj_a ]j`+kn pda lnkl)
anpeao kb pda kpdan iai^an* Pdeo nara]ho pd]p ej ^kpd _]oao( pda psk lea_ao ]na jkp ej`alaj`ajp
kb a]_d kpdan ej pda o]ia s]u ]o skn`o ]na $] lkejp kbpaj i]`a ej Skn`)]j`)L]n]`eci ik`aho%*
Pdeo i]gao ep d]n`an pk lnklkoa pd]p skn`o ]j` ldn]oao ]neoa ]o pda naoqhp kb ]llhuejc kja ]j`
pda o]ia klan]pekj pk pdaen _kjopepqajp l]npo* Oej_a eb pda klan]pekj eo pda o]ia( sdu skqh` pda
naoqhpo ^a ejpanaopejchu `e{anajp*

=o pda |j]h nahar]jp _]oa( _kjoe`an pda _kil]n]pera kb pda ]`fa_pera ^]`* ={etejc )an pk
pdeo ]`fa_pera eo $op]j`]n`hu% eilkooe^ha ̞ fqop ]o ej pda _]oa kb ckk`* Dksaran( pda ]_pq]h bkni
$sknoa% eo kb ] `e{anajp pula pd]j ^app)an( sdana sa _kqh` na_kcjeva ]p ha]op kja kb pda ]ooqia`
knecej]h lea_ao* Ej pda _]oa kb sknoa( sa oaai pk d]ra fqop ] oejcha jkj)`a_kilko]^ha iknldaia
opallejc ej bkn sd]p kpdan ]`fa_perao atlnaoo ]o ] _ki^ej]pekj kb oi]hhan lea_ao* Pdeo _]oa(
pn]`epekj]hhu nabanna` pk ]o lknpi]jpa]q i]ngejc( eo `ale_pa` ej $0%*

$0% Lknpi]jpa]q
= ' >→ ?

E d]ra ]hna]`u iajpekja` pd]p pda i]ej e`a] pk ^a `abaj`a` dana eo pd]p oq_d eooqao jkpsepdop]j`)
ejc( skn`o ]j` ldn]oao ]na ]ooai^ha` ^u kja ]j` pda o]ia _kilqp]pekj]h ouopai* Pdeo( dksaran(
`kao jkp ia]j pd]p E od]hh ^a ]rke`ejc pda `eo_qooekj kb pdaoa lkpajpe]hhu `e{e_qhp _]oao7 kj pda
_kjpn]nu( pdau ]na pda ikop ejpanaopejc _]oao pk hkkg ]p eb kja s]jpo pk odks pd]p pda dulkpdaoeo
atlhkna` dana nalnaoajp ] re]^ha ]llnk]_d pk iknldkhkcu*

Pda opq`eao _khha_pa` ej pdeo pdaoeo pdqo ejraopec]pa oq_d ]j` oeieh]n ldajkiaj] bnki pda
lanola_pera kb iu i]ej dulkpdaoeo* Pda ]j]huoao ]na bkniqh]pa` sepdej ] ola_e|_ bn]iaskng
kb ]j]huoeo $`arahkla` ^u I* Op]nga%( _]hha` J]jkoujp]t* Epo ^]oe_ e`a] eo pd]p pda lnk_aoo kb
_kj_]paj]pekj `kao jkp klan]pa kran iknldaiao hega = kn >( ^qp n]pdan kran iq_d oi]hhan qjepo
kb ia]jejc( j]iahu ej`ere`q]h iknldkoujp]_pe_ ba]pqnao* Iknldaiao ]na ejoanpa` h]pa( lkooe^hu
]o ] na]hev]pekj kb iqhpelha ba]pqnao*

Pda knc]jev]pekj kb pda pdaoeo eo ]o bkhhkso* Ej pda |nop ejpnk`q_pknu _d]lpan $Iejei]heoi
]j` J]jkoujp]t6 na_kj_ehejc H]pa Ejoanpekj ]j` pda >knan)?dkiogu _kjfa_pqna%( E `ao_ne^a pda
aooajpe]h lnklanpeao kb pda J]jkoujp]t bn]iaskng ej nah]pekj pk i]ejopna]i iejei]heop pdakn)
eao* Pdeo ejpnk`q_pknu _d]lpan $kb sde_d E ]i pda oejcha ]qpdkn% d]o ^aaj sneppaj ]o ]j ejrepa`
_kjpne^qpekj pk ] lh]jja` rkhqia ajpepha` Pda ?]i^ne`ca D]j`^kkg kb Iejei]heoi( a`epa` ^u
Gha]jpdao Cnkdi]jj ]j` Arahej] Haer]`]( lh]jja` bkn lq^he_]pekj sepd ?]i^ne`ca Qjeranoepu
Lnaoo* Pda _kjpne^qpekj d]o ^aaj na]` ^u psk ]jkjuikqo nareasano( nareoa` ]__kn`ejc pk pdaen
_kiiajpo ]j` ]__alpa` bkn ej_hqoekj ^u pda a`epkno* Ep d]o jkp ^aaj lq^heoda` uap*

Pda oa_kj` _d]lpan `a]ho sepd pda Nqooe]j `a_hajoekj* Epo i]ej bk_qo eo pda ]hhkiknldu kb
_]oa+jqi^an i]ngano bkqj` kj Nqooe]j jkqjo* Pda _d]lpan lqpo bknpd ] l]npe_qh]n lnklko]h bkn
]hhkiknldu ]j` `eo_qooao pda eooqa kb sdu `e{anajp `a_hajoekj _h]ooao odkqh` ateop pk ^acej
sepd( ceraj pd]p pdau `k jkp ]ll]najphu _kjpne^qpa pk pda ia]jejc kb pda bkni* Pda _d]lpan s]o
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lq^heoda` ej .,.- ]o ]j ]npe_ha ej =_p] Hejcqeope_] =_]`aie_]*
Pda pden` _d]lpan `a]ho sepd pda ]hhkiknldu kb _kil]n]pera i]ngejc ej ?va_d( sepd ^neab

`apkqn kj Ajcheod ]j` Kh` ?dqn_d Oh]rkje_* Pda pdaknu kb ]hhkiknlde_ r]ne]pekj atlhkna` dana
eo pda o]ia ]o pda kja `ao_ne^a` bkn Nqooe]j ej _d]lpan .( pdana^u opnajcpdajejc pda _]oa bkn
] cajan]h ]llhe_]^ehepu kb ] pdaknu ]hkjc pdaoa hejao* Ej ]``epekj( pda _d]lpan ej_knlkn]pao nkkp
oqllhapekj ]j` lknpi]jpa]q i]ngejc sepdej pda o]ia cajan]h bn]iaskng kb ]j]huoeo* Pda _d]lpan
s]o lq^heoda` ej .,-5 ej Opq`e] Hejcqeope_]( ]j` E ]i ] _k)]qpdkn kj pda ]npe_ha fkejphu sepd
G]naj @a ?han_m $QjeranoepÉ `a L]neo% ]j` Cqe`k R]j`aj Sujc]an` $GQ Haqraj%* E decdhecdp
pda _kjpne^qpekj kb ej`ere`q]h ]qpdkno ]p pda ^acejjejc kb pda ]npe_ha ej pda nahar]jp _d]lpan*

Pda bkqnpd _d]lpan eo ] fkejp skng sepd I]n_ej Såceah $I]o]nug Qjeranoepu%* Pda _d]lpan
`a]ho sepd pda iknldkhkce_]h i]ngejc kb psk `e{anajp gej`o kb jqian]ho6 kja gej` qoa` bkn
_kqjpejc k^fa_po $pdnaa _d]eno%( pda oa_kj` gej` qoejc bkn ]^opn]_p _kqjpejc $pdnaa peiao psk eo
oet%* Ej pda opq`u( sa na_kcjeva pdnaa `e{anajp pulao kb iknldkhkce_]h nah]pekjo ^apsaaj pda psk
`e{anajp jqian]h pulao6 ]{et]pekj( oqllhapekj ]j` ouj_napeoi* Sa odks dks pda iknldkhkce_]h
pulkhkcu kb ]ll]najphu `e{anajp jqian]h ouopaio _]j ^a ik`aha` qoejc pda pkkho `ao_ne^a` ej
pda lnarekqo _d]lpano* Pda opq`u d]o ^aaj lq^heoda` ej .,.- ej pda fkqnj]h =_p] Hejcqeope_]
=_]`aie_]* E `ao_ne^a iu ksj _kjpne^qpekj pk pda opq`u ]p pda op]np kb pda nahar]jp _d]lpan*

Pda |bpd _d]lpan _kjp]ejo pda ]npe_ha ajpepha` Pda i]ngejc kb i]oo( _kqjp ]j` lhqn]h `a)
jkp]pekjo ej iqhpe)`eiajoekj]h l]n]`ecio* Ep d]o ^aaj lq^heoda` ej .,.- $]o ]j ̤A]nhu ]__aoo̥
]npe_ha% ej Opq`e] Hejcqeope_]( ]j` ep eo qhpei]pahu o_da`qha` pk ]lla]n ej ]j eooqa kb pda .,..
rkhqia* Iu knecej]h ikper]pekj bkn snepejc pdeo ]npe_ha s]o pda `aoena pk qj`anop]j` pda ouj)
_napeoi ^apsaaj pda cajepera oejcqh]n _]oa ]j` pda jkiej]pera lhqn]h _]oa* Pdeo ouj_napeoi eo
bkqj` ej mqepa ] bas Oh]re_ h]jcq]cao( a*c*( ]hh baiejeja jkqjo ej ?va_d atde^ep pdeo l]npe_qh]n
ldajkiajkj* Sd]p eo ejpanaopejc ]^kqp pdeo ouj_napeoi eo pd]p ep eo qj_ha]n sd]p pda psk _]oao
]_pq]hhu d]ra ej _kiikj7 ep ]lla]no pd]p pdaen ia]jejc eo jkp nah]pa` ]p ]hh*

Pdeo pula kb ouj_napeoi ^apsaaj psk qjnah]pa` bknio d]o okiapeiao ^aaj _kjoe`ana` ]o ]
_]oa ej b]rkn kb ] ola_e]h iknldkhkce_]h nqha _]hha` ̡Nqha kb Nabann]h̢ $`arahkla` ej skng ^u =*
Vse_gu ]j` C* Opqil%* Sd]p pdaoa nqhao ]hhks eo pd]p ] l]npe_qh]n bkni eo oqllhea` ^u hkkgejc ]p
] `e{anajp bkni sepdej pda o]ia l]n]`eci7 a*c*( pda i]ngejc kb pda jkiej]pera lhqn]h eo oeilhu
_klea` bnki pda cajepera oejcqh]n _]oa* Pda _kjoamqaj_a kb pdeo lnklko]h eo pd]p okia skn`o $pda
jkiej]pera lhqn]h ej pdeo _]oa% ]na jkp bknia` ^u nacqh]n _kilkoepekj( ]ooai^hejc oi]hhan lea_ao
ejpk h]ncan _dqjgo7 n]pdan( pda sdkha skn` eo _klea` bnki ahoasdana( nac]n`haoo kb sdapdan ep d]o
]ju oi]hhan lea_ao ejoe`a ep ]j` nac]n`haoo kb sd]p pdaoa lea_ao ]na ]j` sd]p pdau ia]j* Pdeo eo
pdaj uap ]jkpdan s]u kb i]gejc iknldkhkcu ̡ola_e]h̢ ]j` `e{anajp bnki oujp]t*

Ej pda ]npe_ha $e*a*( ej Pda i]ngejc kb i]oo( _kqjp ***%( E lnkre`a ]j atlh]j]pekj bkn pdeo ouj)
_napeoi pd]p `kao jkp nahu kj pda ateopaj_a kb oq_d nqhao( ]j` qoa ejopa]` pda ranu o]ia pdaknu
]o ailhkua` pdnkqcdkqp pda opq`eao _kjp]eja` ej pdeo pdaoeo* Ej ]``epekj( pda opq`u ]hok odkso
dks J]jkoujp]t _]j ik`ah l]n]`eci c]lo( ]jkpdan ldajkiajkj pd]p i]u ^a _kjoe`ana` ]o ]
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lkpajpe]h lea_a kb are`aj_a ]c]ejop oujp]t)^]oa` ]llnk]_dao*
Ej oqi( sd]p E s]jp pk odks ej pdeo pdaoeo eo pd]p ] ouopai hega J]jkoujp]t eo lanba_phu _]l]^ha

kb ej_knlkn]pejc ] h]nca ]ikqjp kb pda pn]`epekj]h ̡iknldkhkce_]h̢ `]p]( ej_hq`ejc ]hhkiknldu(
]n^epn]nu `a_hajoekj _h]ooao( l]n]`eci c]lo( nkkp oqllhapekj( lknpi]jpa]q i]ngejc ]j` ̡_n]vu̢
ouj_napeoio* Ep eo lna_eoahu pdeo pula kb ldajkiaj] pd]p i]ga ep pailpejc pk _kj_aera kb iknldk)
hkcu ]o pda opq`u kb pda ennacqh]n( kn oeilhu ]o ola_e]h ]j` `e{anajp bnki pda nacqh]n _kj_]paj)
]pekj gjksj bnki oujp]t* Sd]p E dkla pk `aikjopn]pa eo pd]p pda ]ll]najp `are]pekjo heopa` ej
pdeo lnab]_a `k jkp nalnaoajp ]j k^op]_ha pk ] pdaknu sdana oujp]t ]j` iknldkhkcu ]na ejpacn]pa`
sepdej ] oejcha oa]ihaoo ouopai*

Iu lna)|j]h jkpa eo pda bkhhksejc6 E ]i oq^ieppejc pdeo pdaoeo ]o ] d]^ehep]pekj pdaoeo ej pda
]na] kb ?va_d hejcqeope_o* Pda nahar]j_a kb ?va_d `]p] pk pdeo skng eo _ha]n ej okia _d]lpano(
^qp land]lo haoo k^rekqo ej kpdano* =o ] cajan]h opn]pacu( E pdanabkna op]np a]_d opq`u sepd ] ^neab
ejbkni]pekj kj epo ^]_gcnkqj`( epo nah]pekj pk ?va_d( ]j` ]hok( sdana nahar]jp( ejbkni]pekj ]^kqp
pda nkha kb r]nekqo ]qpdkno ej _k)]qpdkna` opq`eao*

Pda |j]h jkpa _kj_anjo pda h]ukqp kb pdeo pdaoeo* Pda _qnnajp pdaoeo ikophu _kjp]ejo lq^)
heoda` ]npe_hao* Ej kn`an pk i]ga oqna pd]p pda ranoekj kb pda ]npe_ha ej_hq`a` ej pdeo pdaoeo eo
e`ajpe_]h pk pda lq^heoda` ranoekj( E ej_hq`a pdaoa ]npe_hao sepd pda h]ukqp lnkre`a` ^u pda lq^)
heodan* Pdanabkna( pda ]npe_hao ej_hq`a ] da]`an( sde_d _kjp]ejo ejbkni]pekj ]^kqp pda fkqnj]h
]j` l]ca)jqi^an sepdej pda fkqnj]h* Ej kn`an pk ]hok lnkre`a ] qjebkni l]cej]pekj pdnkqcdkqp
pdeo pdaoeo( pda h]ukqp kb pdeo _khha_pekj _kjp]ejo ] bkkpan( sde_d oanrao pdeo lqnlkoa( e*a*( lnkre`)
ejc ] qjebkni l]cej]pekj pdnkqcdkqp pdeo pdaoeo* Pda ^e^hekcn]lde_]h ejbkni]pekj bkn pda opq`eao
ej_hq`a` ej pdeo pdaoeo $_d]lpano .)1% eo oqii]neva` ^ahks iu oecj]pqna*

L]rah ?]d]
>njk( F]jq]nu -1( .,..

Nabanaj_ao
?]d]( L]rah* .,.-]* Ik`ahejc `a_hajoekjo sepdkqp `a_hajoekj ba]pqnao* Pda _]oa kb Nqooe]j*

=_p] Hejcqeope_] =_]`aie_] 23* /41̞0.1* ?iiTb,ff/QBXQ`;fRyXR88efkyekXkykRX
yy9jj*

?]d]( L]rah* .,.-^* Pda i]ngejc kb i]oo( _kqjp ]j` lhqn]h `ajkp]pekjo ej iqhpe)`eiajoekj]h
l]n]`ecio* Opq`e] Hejcqeope_] A]nhu ]__aoo* -̞2/* ?iiTb,ff/QBXQ`;fRyXRRRRfbimHX
RkR3j*

?]d]( L]rah( G]naj @a ?han_m " Cqe`k R]j`aj Sujc]an`* .,-5* Pda |ja opnq_pqna kb pda _ki)
l]n]pera* Opq`e] Hejcqeope_] 3/$/%* Aopei]pa` ]qpdknodel6 //!( 03,̞1.-* ?iiTb,ff/QBX
Q`;fRyXRRRRfbimHXRkRyd*

,* Lnab]_a et L]rah ?]d]



Såceah( I]n_ej " L]rah ?]d]* .,.-* ?kilhat oeilhat jqian]ho* =_p] Hejcqeope_] =_]`aie_]
24$0%* Aopei]pa` ]qpdknodel6 0,!( 03,̞1-1* ?iiTb,ff/QBXQ`;fRyXR88efkyekXkykRX
yy9ey*

,* Lnab]_a t



- Ejpnk`q_pekj6 Na_kj_ehejc H]pa Ejoanpekj
]j` pda >knan)?dkiogu ?kjfa_pqna

L]rah ?]d]

-*- Ejpnk`q_pekj
J]jkoujp]t $Op]nga .,,57 .,-4% eo ]j ]llnk]_d sepdej pda Lnej_elhao " L]n]iapano bn]iaskng(
sde_d od]nao sepd op]j`]n` iejei]heop pdakneao $?dkiogu -551 ap oam*% pda e`a] pd]p pda _kna kb
oujp]t _kjoeopo ej ] ^kppki)ql ]llhe_]pekj kb $atpanj]h ]j` ejpanj]h% Ianca( sde_d eo ]ncq]^hu
pda i]ej $]j` land]lo kjhu% oujp]_pe_ klan]pekj* Pda J]jkoujp]t bn]iaskng _]j ^a a]oehu `eo)
pejcqeoda` sepdej _qnnajp ]llnk]_dao ^u epo ]`danaj_a pk pdnaa _kna e`a]o( ceraj qj`an $e%)$eee%
^ahks* $e% Pda |nop _nq_e]h ejcna`eajp eo pda e`a] pd]p pda ]pkio kb oujp]t ]na fqop oejcha ba]pqnao
$sde_d eo oeieh]n pk ̡Kja Ba]pqna ̞ Kja Da]`̢ ej ?ejmqa " Nevve .,-,%* $ee% Pda oa_kj` _nq_e]h
ejcna`eajp eo H]pa Ejoanpekj( e*a*( pda e`a] pd]p pda ejoanpekj kb ldkjkhkcu ]j`+kn _kj_alpo d]llajo
]bpan oujp]t $]o ej @eopne^qpa` Iknldkhkcu( D]hha " I]n]jpv -55/%* $eee% Pda |j]h `eopejcqeodejc
ba]pqna eo ldn]o]h olahhkqp7 e*a*( pda e`a] pd]p hate_]h ejoanpekj p]ncapo ldn]o]h jk`ao*-

@qa pk epo bk_qo kj oujp]_pe_ ]pkio $na_]hh pda |nop _kna e`a] ]^kra%( ] hkp kb pda ailene_]h skng
ej J]jkoujp]t bk_qoao kj pn]`epekj]h iknldkhkce_]h ldajkiaj] oq_d ]o ouj_napeoi( ]hhkiknldu(
oqllhapekj ]j` kpdano* Dksaran( kja kb pda i]ej `nerejc bkn_ao kb pdeo naoa]n_d eo pk odks pd]p
pdaoa ldajkiaj] _]j ^a bqhhu atlh]eja` ^u oq^fa_pejc pn]`epekj]h iknldkhkce_]h ba]pqnao pk pda
o]ia oap kb nqhao ]o k^oanra` ej ldn]o]h oujp]t*

Hega Iejei]heoi( J]jkoujp]t i]gao jk nabanaj_a pk oujp]t)ejpanj]h haraho kb nalnaoajp]pekj
$oq_d ]o @aal Opnq_pqna( Oqnb]_a Opnq_pqna kn Iknldkhkce_]h Opnq_pqna%( lh]_ejc iq_d kb pda
atlh]j]pknu ^qn`aj kj pda ejpanb]_a ^apsaaj oujp]t ]j` pda atpanj]h ouopaio $LB ]j` ?B%* =o
decdhecdpa` qj`an $eee% ]^kra( pda J]jkoujp]_pe_ pdaknu kb pda ejpanb]_a eo ^]oa` kj pda e`a] kb
ldn]o]h olahhkqp( sde_d ]ooecjo ldkjkhkce_]h ]j`+kn _kj_alpq]h ejpanlnap]pekj pk ldn]o]h jk`ao*
Ej na_ajp ej_]nj]pekjo kb pda ik`ah( ldn]o]h olahhkqp eo _u_he_ $]llhuejc ]bpan aranu Ianca% ]j`
ep iqop ^a oq__aoobqh ]p aranu _u_ha* Sdaj olahhkqp b]eho( pda `aner]pekj _n]odao ]p pda ejpanb]_a
]j` ep iqop ^a nal]ena` ej ola_e|_ s]uo( j]iahu ^u $olahhkqp)`neraj% ikraiajp*

-= ^neab jkpa kj deopknu6 Op]nga̢o skng kj J]jkoujp]t ckao ^]_g pk pda a]nhu .,,,o( ^qp ep
d]o nai]eja` qjlq^heoda`* Ej ]``epekj pk Op]nga̢o $.,,5% ]npe_ha( a]nhu lq^heoda` okqn_ao ej_hq`a
?]d] $.,,37 .,,57 .,-,%7 BÁ^nac]o $.,,37 .,,5%7 L]jp_dar] $.,,57 .,--%7 P]n]h`oaj $.,,57
.,-,%* Ikna na_ajp skng eo _epa` ]p ]llnklne]pa lh]_ao ej pda _d]lpan*

-



Pda _qnnajp _d]lpan hkkgo ]p pda pdnaa _kna e`a]o decdhecdpa` ej $e%)$eee% ]^kra* Ej oa_pekj -*.(
E `ao_ne^a pda l]npe_qh]n reas kj pda ]pkio kb h]jcq]ca( sde_d eo ]p pda _kna kb pda bn]iaskng* Ej
oa_pekj -*/( E pqnj pk pda _nq_e]h nkha pd]p H]pa Ejoanpekj d]o ej pda ik`ah* Ej Oa_pekjo -*0( -*1 ]j`
-*2( E lnkre`a ] ikna ola_e|_ ejbkni]pekj ]^kqp pda lkopoujp]_pe_ hate_kj ]j` `ao_ne^a dks epo
ejpan]_pekj sepd ] h]jcq]ca)ejr]ne]jp lnej_elhao ha]`o pk _nkoo)hejcqeope_ r]ne]pekj* Oa_pekj -*3
_kj_hq`ao ^u decdhecdpejc dks J]jkoujp]t naokhrao kja kb pda pajoekjo ej _qnnajp Iejei]heop
pdejgejc( sde_d nah]pao pk pda nkha kb pda hate_kj ]o lkpajpe]hhu pda kjhu okqn_a kb r]ne]pekj ]ikjc
h]jcq]cao*

Pda ola_e|_ pajoekj E d]ra ej iej` ]neoao sdaj sa fqtp]lkoa psk ej`alaj`ajp e`a]o ]^kqp
pda nkha kb pda hate_kj ej cn]ii]n* Pda |nop e`a] eo H]pa Ejoanpekj* H]pa Ejoanpekj eo ikper]pa` ^u
pda `aoe`an]pqi kb i]gejc oujp]t bqhhu ik`qh]n* Pdeo ia]jo pd]p oujp]t _kjp]ejo kjhu oujp]_pe_
ejbkni]pekj $^qp jk ldkjkhkce_]h kn _kj_alpq]h ejbkni]pekj%( ^a_]qoa pdeo eo pda kjhu pula kb
ejbkni]pekj oujp]t eo oajoepera pk* Ik`qh]nepu eo ]_deara` eb pda hate_kj _kiao h]pa ej pda `a)
ner]pekj( lnkre`ejc ldkjkhkce_]h+_kj_alpq]h ba]pqnao kjhu ]bpan oujp]t d]o |jeoda` epo fk^* pdeo
reas( dksaran( ha]`o pk ] pajoekj sepd ]jkpdan e`a]( sde_d eo pd]p pda lnej_elhao ]j` klan]pekjo kb
oujp]t ]na h]jcq]ca ejr]ne]jp( ]j` pd]p pda hate_kj eo pdanabkna pda kjhu okqn_a kb _nkoohejcqeope_
r]ne]pekj $pda ok)_]hha` >knan)?dkiogu _kjfa_pqna%*

Pda psk e`a]o( sdeha ^kpd ]ppn]_pera( ha]` pk ] pajoekj* Ola_e|_]hhu( eb pda hate_kj eo lh]_a`
]bpan oujp]t( ep eo `e{e_qhp pk oaa dks ep _]j ej}qaj_a l]n]iapne_ r]ne]pekj ejoe`a oujp]t* Pda
lkejp kb Oa_pekj -*3 eo pk odks dks pda ]n_depa_pqna kb cn]ii]n lnklkoa` ej J]jkoujp]t naokhrao
pda pajoekj ]j` ]hhkso qo pk i]ejp]ej ^kpd e`a]o ]p pda o]ia peia* Pda gau pk pda ]josan eo pda
_u_he_ j]pqna kb olahhkqp( sdana olahhkqp ]llheao ]bpan aranu Ianca* >a_]qoa kb pdeo( sa cap ]j
ejpanha]rejc kb Ianca̞Olahhkqp̞Ianca̞Olahhkqp ap_*7 ]o ] naoqhp( pdana ]na ejop]j_ao kb Ianca
pd]p ]llhu ]bpan olahhkqp* Pd]p s]u( araj pdkqcd pda hate_kj _kiao ej h]pa $sepdej a]_d _u_ha( ep
_kiao ]bpan Ianca%( pda hate_kj _]j opehh ^a pda kjhu okqn_a kb r]ne]pekj $^a_]qoa pda `aner]pekj
_d]ejo _u_hao _kjoeopejc kb Ianca'Olahhkqp%*

-*. Pda ]pkio
Ej pdeo oa_pekj( E ]``naoo pda j]pqna kb pda ahaiajp]nu ^qeh`ejc ^hk_go kb oujp]_pe_ opnq_pqnao*
Iu op]npejc lkejp eo pda b]_p pd]p kja kb pda i]fkn _d]jcao pd]p ]nnera` sepd pda Iejei]heop Lnk)
cn]i $?dkiogu -551% s]o pda aheiej]pekj kb pda oujp]t)ejpanj]h haraho kb nalnaoajp]pekj( @aal
Opnq_pqna ]j` Oqnb]_a Opnq_pqna* Ej pda jas ]n_depa_pqna( opnq_pqnao ]na jk hkjcan _na]pa` ^u pda
ok)_]hha` nasnepa nqhao _kjbkniejc pk pda cajan]h pailh]pa kb pda TƏ)pdaknu* N]pdan( `aner]pekjo
jks qjbkh` ej ] opalseoa i]jjan( op]npejc bnki ] oap kb ]pkio( ]j` _ki^ejejc pdaoa ejpk aran
h]ncan pnaao( qhpei]pahu lnk`q_ejc pda sdkha oajpaj_a*

Pdeo _d]jca ej lanola_pera ^nejco ]hkjc i]ju _kjoamqaj_ao* Kja kb pdaoa eo pd]p ej pda jas
oappejc( oujp]_pe_ opnq_pqnao ]na jk hkjcan i]`a kb ]^opn]_p ̡lkoepekjo(̢ ^qp n]pdan kb okiapdejc

-* Iejei]heoi ]j` J]jkoujp]t . L]rah ?]d]



ikna p]jce^ha( j]iahu kb okia lnaateopejc ahaiajpo( op]j`]n`hu nabanna` pk ]o oujp]_pe_ ]pkio*
=o ] naoqhp( pda mqaopekj kb sd]p pda ]pkio ]na ^a_kiao kb _ajpn]h eilknp]j_a*

Pda op]j`]n` reas kj oujp]_pe_ ]pkio( ]`klpa` ej ?dkiogu̢o skng ]j` ikna kn haoo ^u
aranukja ej pda |ah` pk`]u( eo pd]p pdau ]na h]jcq]ca)l]npe_qh]n hate_]h epaio* Ej ?dkiogu̢o
>aukj` Atlh]j]pknu =`amq]_u $.,,06-,0( -,3%( pda e`a] eo `ao_ne^a` ]o bkhhkso6 ̤BH ]lla]no
pk ^a ] ola_eao lnklanpu( _hkoa pk qjebkni ]_nkoo ] ^nk]` n]jca* Ep d]o ] cajape_]hhu)`apanieja`
ejepe]h op]pa O0( sde_d `apaniejao pda lkooe^ha op]pao ep _]j ]ooqia* W***Y O0 `apaniejao pda oap wBy
kb lnklanpeao $̤ba]pqnao̥% ]r]eh]^ha bkn h]jcq]cao* A]_d h]jcq]ca i]gao ] kja)peia oaha_pekj kb
] oq^oap WBY kb wBy ]j` ] kja)peia ]ooai^hu kb ahaiajpo kb WBY ]o epo hate_kj WHATY*̥

Pdeo reas ejpnk`q_ao ] psk)opal lnk_a`qna ^u sde_d oujp]_pe_ ]pkio $pda oi]hhaop ahaiajpo
oq^fa_p pk Ianca% ]neoa bnki pda qjerano]h ba]pqnao lnkre`a` ^u pda QC* Pda |nop opal eo ] na`q_)
pekj6 op]npejc bnki pda oap kb lnklanpeao lnkre`a` ^u pda QC( a]_d h]jcq]ca naopne_po pdeo ejrajpknu
pk pda oap kb ba]pqnao nahar]jp bkn pd]p l]npe_qh]n h]jcq]ca* Bkn ejop]j_a( kja h]jcq]ca i]u h]_g
ҪҦүҬқҦ sdeha ]jkpdan h]jcq]ca d]o ep* Pda oa_kj` opal _knnaolkj`o pk lnk`q_ejc h]jcq]ca l]n)
pe_qh]n cnkqlejco kb pda oaha_pa` ba]pqnao6 ej kn`an pk bkni oujp]_pe_ ]pkio( h]jcq]ca)ola_e|_
ba]pqnao ]na cnkqla` ejpk hate_]h epaio* Pdeo reas eo oqii]neoa` ej $-%*

$-% Pda ]pkio kb Ianca ej op]j`]n` Iejei]heoi
]* Op]np bnki wBy( pda oap kb ba]pqnao lnkre`a` ^u QC
^* Na`q_a wBy pk pda oap kb ba]pqnao qoa` ^u ej`ere`q]h h]jcq]cao WBY
_* ?kjopnq_p pda ]pkio kb Ianca $HAT% ]o h]jcq]ca)l]npe_qh]n oapo $]ooai^heao% _ki)

lkoa` kb h]jcq]ca l]npe_qh]n ba]pqnao( iai^ano kb WBY

Qhpei]pahu( pdeo eo ]hok pda pdaknu kb dks _nkoo)hejcqeope_ `e{anaj_ao ]neoa( oej_a pda nqhao ]j`
klan]pekjo kb j]nnks oujp]t ]na ]ooqia` pk ^a qjebkni ]_nkoo h]jcq]cao* Pda pdaknu kb r]ne]pekj
pd]p aiancao bnki pdeo le_pqna _]j pdqo ^a oqii]neoa` ^u o]uejc pd]p a]_d h]jcq]ca d]o `e{anajp
]pkio( ]j` pd]p h]jcq]cao `e{an ]o ] _kjoamqaj_a kb dks pda `eopej_p ]pkio ejpan]_p sepd pda
ejr]ne]jp j]nnks)oujp]_pe_ _kilqp]pekj*

Pdeo cajan]h le_pqna( dksaran( ha]rao ] jqi^an kb ]hpanj]perao klaj bkn atlhkn]pekj* Ej l]n)
pe_qh]n( r]nekqo pdakneao sepdej pda Lnej_elhao " L]n]iapano bn]iaskng ]`klp `e{anajp lkoepekjo
kj pda nah]pekjodel ^apsaaj pda ]pkio kb oujp]t $HAT% ]j` pda qjerano]h oap kb ba]pqnao wBy*.

Kja kb pda _ajpn]h ba]pqnao kb J]jkoujp]t eo pda dulkpdaoeo pd]p _]j ^a atlnaooa` ^u pda bkniqh]
wBy 9 WBY 9 HAT* Ej skn`o( pda e`a] eo pd]p pda oap kb ]pkio a]_d h]jcq]ca qoao pk ^qeh` opnq_pqnao
$e*a*( HAT% _knnaolkj`o pk pda oap kb ba]pqnao lnkre`a` ^u pda QC $e*a*( wBy%*

Pda dulkpdaoeo( ]o `ao_ne^a` ]^kra( d]o opne_phu ola]gejc psk l]npo* Pda |nop l]np $WBY 9 wBy%
o]uo pd]p ]hh h]jcq]cao qoa pda o]ia ba]pqnao( j]iahu pda oap lnkre`a` ^u pda QC7 oaa $.^%* Pda

.=j at]ilha kb oq_d ]j ]hpanj]pera eo Dac]npu $.,,16 .5{%* Dac]npu ^qeh`o kj Ceknce "
Le]jaoe $-552% ]j` lnklkoao pd]p ba]pqnao ]na ]ooai^ha` ejpk oujp]_pe_ ]pkio bkn a]_d `aner]pekj
$jqian]pekj%( n]pdan pd]j kj_a ]j` bkn ]hh( ]o ej ?dkiogu̢o skng*

-* Iejei]heoi ]j` J]jkoujp]t / L]rah ?]d]



oa_kj` l]np $HAT 9 WBY% o]uo pd]p HAT _kjp]ejo kjhu oejcha ba]pqnao n]pdan pd]j oapo+^qj`hao
$]ooai^heao ej ?dkiogu̢o panio%7 oaa $._%*

$.% Pda ]pkio kb Ianca ej J]jkoujp]t
]* QC lnkre`ao pda oap wBy kb ba]pqnao $lnklanpeao% ]r]eh]^ha pk h]jcq]ca
^* Pda oap kb ba]pqnao qoa` ^u ej`ere`q]h h]jcq]cao WBY eo e`ajpe_]h pk wBy
_* Pda ]pkio kb Ianca ej ej`ere`q]h h]jcq]cao $HAT% ]na ej`ere`q]h ba]pqnao( iai^ano

kb WBY

Pda _kjoamqaj_a kb pda _h]eio ej $.% eo pd]p J]jkoujp]t d]o ] `e{anajp op]npejc lkejp _kil]na`
pk kpdan pdakneao* Ej renpq]hhu ]ju bn]iaskng( pda ejlqp pk oujp]t eo ] h]jcq]ca)l]npe_qh]n heop(
pda lnaoujp]_pe_ hate_kj* Ej J]jkoujp]t( pdana eo jk h]jcq]ca)l]npe_qh]n lnaoujp]_pe_ heop6 ]hh
h]jcq]cao op]np bnki pda o]ia ba]pqnao* =o ] _kjoamqaj_a( J]jkoujp]t ]hok d]o ] `e{anajp p]ga
kj pda r]ne]pekj ]ikjc h]jcq]cao* Oej_a pdau _]jjkp naoe`a ej pda lnaoujp]_pe_ hate_kj( pdau iqop
naoe`a ej pda lkopoujp]_pe_ hate_kj( ]j` pdeo namqenao ] n]pdan `e{anajp ]n_depa_pqna kb cn]ii]n
_kil]na` pk pda op]j`]n` reas* E od]hh ^a atlhknejc pdeo ]n_depa_pqna ej pda _qnnajp _d]lpan*

Hap ia op]np ^u lnkre`ejc okia na]okjo bkn pda e`a]o ej $.%( op]npejc bnki pda h]op op]paiajp
$e*a*( HAT 9 WBY%* =__kn`ejc pk Op]nga $.,-0]%( pda i]ej na]okj sdu oujp]t odkqh` jkp op]np
bnki ^qj`hao eo pd]p oq_d ^qj`hao ]na amqer]hajp pk ̤WaYj_hkoejc ahaiajpo ejoe`a omq]na ^n]_g)
apo*̥ Pdeo eo ej pqnj ̤] jkp]pekj]h r]ne]jp kb hejgejc pdkoa ahaiajpo qj`an ] oejcha ikpdan jk`a*
Ba]pqna ^qj`hao ]na pdqo pnaao( pule_]hhu }]p j)]nu pnaao sepd j : .* Pdeo ia]jo pd]p ] oujp]_pe_
nalnaoajp]pekj sepd ̡ba]pqna ^qj`hao̢ ej epo paniej]ho eo _kilkoa` kb psk pulao kb pnaao( a]_d
sepd pdaen ksj _kjrajpekjo6 pda ^ej]nu ^n]j_dejc oujp]_pe_ jk`ao( ]j` pda j)]nu ^n]j_dejc hat)
e_]h jk`ao ]p pda ^kppki* W***Y Ej kpdan skn`o( sa fqop ejrajpa` ] oa_kj` oujp]t ]j` ] jas pula
kb ianca( bkn pda lqnlkoa kb hate_]h opkn]ca*̥ =j at]ilha kb ] ba]pqna ^qj`ha pd]p Op]nga p]hgo
]^kqp eo ej $/%*

$/% Ba]pqna ^qj`ha 9 }]p j)]nu pnaa
^qj`ha

B- B. B/ B0

Ej ]^]j`kjejc ba]pqna ^qj`hao( J]jkoujp]t _kiao _hkoa pk r]nekqo kpdan bn]iaskngo( kbpaj
nah]pa` ej olenep* Bkn ejop]j_a( G]uja $.,,1% $_b* ?khhejo " G]uja .,.-% d]o lnklkoa` pd]p
̤QC eilkoao ] i]teiqi kb kja ejpanlnap]^ha ba]pqnao lan hate_]h epai*̥ =hok ej ?]npkcn]ldu
$?ejmqa " Nevve .,-,%( pda i]tei ̤kja $iknldkoujp]_pe_% lnklanpu ̞ kja ba]pqna ̞ kja da]`̥
d]o ^aaj ]`klpa` ]o ] naoa]n_d cqe`aheja*

Ep eo sknpd lkejpejc kqp pd]p ]o ] naoqhp kb ejoeopejc kj pda ]pkie_ j]pqna kb ba]pqnao( J]jk)
oujp]t kjhu qoao lner]pera ba]pqnao* Pdaoa ]na ba]pqnao hega ҪҦүҬқҦ kn ҪқҬҮңҝңҪқҨҮ* Pdau d]ra
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jk ejpanj]h opnq_pqna ]j` jk r]hqao6 pdau ]na aepdan lnaoajp kn ]^oajp* Sdaj pdau ]na lnaoajp ej
pda opnq_pqna( pdaen cn]ii]pe_]h ia]jejc eo ej_hq`a` ej pda ejpanlnap]pekj* Sdaj pdau ]na ]^oajp(
pdaen ia]jejc eo jkp ej_hq`a`*

>ej]nu ba]pqnao hega W'+)ҪҦүҬқҦY kn iqhper]hajp ba]pqnao WҨүҧҜҟҬ6ҪҦY ]na jkp qoa` ej J]jk)
oujp]t* Pda na]okj eo pd]p ^kpd kb pdaoa ba]pqna pulao ]na ejpanj]hhu _kilhat k^fa_po( `a_kilko)
]^ha ejpk ]j ]ppne^qpa ]j` ] r]hqa* Pda ]ppne^qpa ]j` pda r]hqa ]na ̤aj_hkoa` ej omq]na ^n]_gapo(̥
e*a*( sa cap ]j k^fa_p hega WқҮҮҬңҜүҮҟ6ҰқҦүҟY* N]pdan pd]j aj_hkoejc pda ]ppne^qpa ]j` pda r]hqa
ej ^n]_gapo( sa _kqh` ]hok nalnaoajp pdeo k^fa_p ]o ej $0%( sde_d i]gao epo _kilkoepa j]pqna _ha]n*

$0% =ppne^qpa)r]hqa l]en ]o ] _kilhat k^fa_p

қҮҮҬңҜүҮҟ ҰқҦүҟ

Sa ]hna]`u gjks pd]p J]jkoujp]t $]o kja kb epo ]n_depa_pqn]h lnklanpeao% ]rke`o lkopqh]pejc _ki)
lhat lnaoujp]_pe_ k^fa_po hega $0%* Pdanabkna( pda cajan]h ]llnk]_d pk k^fa_po oq_d ]o $0% bkhhksa`
ej J]jkoujp]t eo pk qj`anop]j` pda r]hqa ]j` pda ]ppne^qpa ]o oujp]_pe_ ]pkio( ]j` qj`anop]j`
]ppne^qpa r]hqa l]eno $sdana jaa`a`% ]o _kilhat k^fa_po _na]pa` ^u Ianca*

Bkn _kj_napajaoo( hap ia lnkre`a ]j at]ilha* ?kjoe`an( bkn ejop]j_a( psk _kiikj nalnao)
ajp]pekjo kb pda ҪқҬҮңҝңҪқҨҮ ba]pqna $sde_d eo ] ba]pqna _d]n]_paneope_ bkn pda -op ]j` .j` lanokj%*
Ej iqhper]hajp pdakneao( pdeo ba]pqna eo qoq]hhu naj`ana` ]o WҪҟҬҭҩҨ6ҪқҬҮңҝңҪқҨҮY( sde_d eo amqe)
r]hajp pk pda opnq_pqna $1]%* Ej ] pdaknu sepd ^ej]nu ba]pqnao( kja skqh` qoa W'+−ҪқҬҮңҝңҪқҨҮY(
sde_d eo amqer]hajp pk $1^%*

$1% Iqhper]hajp ]j` ^ej]nu ҪқҬҮңҝңҪқҨҮ ba]pqna
]*

ҪҟҬҭҩҨ ҪқҬҮңҝңҪқҨҮ

^*

ҪқҬҮңҝңҪқҨҮ +/−

Sdaj ep _kiao pk iqhper]hajp ba]pqnao hega $1]%( pdaen naejpanlnap]pekj ejpk lner]pera ba]pqnao eo
]hikop pnere]h* Ola_e|_]hhu( sdana k^fa_po oq_d ]o $1]% ]na jaa`a`( J]jkoujp]t ]j]huoao pdai
]o pda _ki^ej]pekj kb psk ]pkie_ ba]pqnao $ҪҟҬҭҩҨ ]j` ҪқҬҮңҝңҪқҨҮ%( ] opn]pacu bkhhksa`( a*c*(
ej R]j`aj Sujc]an` $.,-4%* Sd]p da lnklkoao eo pd]p $1]% eo hepan]hhu _kjopnq_pa` ^u oujp]t(
iancejc ]j ]pkie_ ҪҟҬҭҩҨ ba]pqna sepd ]j ]pkie_ ҪқҬҮңҝңҪқҨҮ ba]pqna( lnk`q_ejc ] _kilhat
oujp]_pe_ opnq_pqna WҪқҬҮңҝңҪқҨҮ ҪҟҬҭҩҨY* Pdeo opnq_pqna eo amqer]hajp pk qoejc ] lnaoujp]_pe_
̤]pki̥ hega $1]%( ]j` pd]p eo lna_eoahu pda lkejp* Ej oqi( iqhper]hajp ba]pqnao ]na amqer]hajp pk
opnq_pqnao _na]pa` ^u Ianca( ]j` pdau ]na pdanabkna pna]pa` ]o oq_d ej J]jkoujp]t*/

/Ej R]j`aj Sujc]an`̢o lnklko]h( pda |nop lanokj eo pdaj _na]pa` ^u bqnpdan iancejc pda
]pkie_ ҭҪҟқҥҟҬ ba]pqna( lnk`q_ejc ] op]j`]n` oujp]_pe_ dean]n_du kb pda pula W ҭҪҟқҥҟҬ W ҪқҬҮң)
ҝңҪқҨҮ ҪҟҬҭҩҨYY( sde_d sa od]hh `eo_qoo ej cna]pan `ap]eh h]pan kj* Dksaran( ep eo ]hok lkooe^ha
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Oeieh]n _kjoe`an]pekjo ]llhu pk ^ej]nu ba]pqnao( araj pdkqcd dana pda eooqao ]na ]`ieppa`hu ]
^ep ikna _kilhat* =o lkejpa` kqp ej D]n^kqn $.,--%( ^ej]nu ba]pqnao cajan]hhu ]hhks bkn ] pdnaa)
s]u `eopej_pekj ^apsaaj pda ]^oaj_a kb ] ba]pqna ¸( epo lkoepera r]hqa W+BY ]j` epo jac]pera r]hqa
W−BY* =j ejpanaopejc dejp ]o pk dks oq_d ] _kjpn]op _]j ^a naop]pa` ej lner]pera panio eo nah]pa`
pk D]n^kqn̢o $.,--612.% k^oanr]pekj pd]p pda ejpanlnap]pekj kb W−BY eo `anera` _kilkoepekj]hhu
bnki W+BY ^u ]llhuejc jac]pekj pk ep( e*a*( ]__kn`ejc pk D]n^kqn( !−F" 9 ¬!'B"* Eb pd]p eo ok(
ep oaaio lkooe^ha pk aj_k`a pda pdnaa s]u _kjpn]op pd]p D]n^kqn p]hgo ]^kqp ]o ]j kllkoepekj
^apsaaj pda ]^oaj_a kb ] ba]pqna ¸( epo lnaoaj_a WBY ]j` ] psk)ba]pqna _ki^ej]pekj kb B ]j`
] nacqh]n jac]pekj ba]pqna Jac( ueah`ejc WJac BY* Sdeha ep skqh` ^a ejpanaopejc pk hkkg ]p pda
lkpajpe]h `e{anaj_ao $eb ]ju% ^apsaaj pda W− BY ]j` pda WJac BY jkp]pekjo( pdeo eo ^aukj` pda
o_kla kb pda _qnnajp _d]lpan*

Ej oqi( pda namqenaiajp kb ]pkie_epu lna_hq`ao pda J]jkoujp]_pe_ pdaknu bnki qoejc iqhpe)
r]hajp ]j` ^ej]nu ba]pqnao ]o oujp]_pe_ ]pkio( araj pdkqcd k^fa_po _knnaolkj`ejc pk oq_d ba]pqnao
_]j ^a( sdana jaa`a`( qj`anopkk` ]o _kilhat opnq_pqnao lnk`q_a` ^u Ianca*

Hap ia jks ha]ra pda ]pkie_ j]pqna kb pda ahaiajpo ej HAT ^adej` ]j` hap ia pqnj pk pda
oa_kj` e`a] ej $.%( sde_d eo pd]p pda h]jcq]ca)ola_e|_ oaha_pekj kb ba]pqnao WBY eo pda o]ia oap
]o pda oap kb ba]pqnao lnkre`a` ^u QC wBy( e*a*( pd]p WBY 9 wBy* Pdeo e`a] d]o ^aaj lnk^]^hu ikop
ouopai]pe_]hhu ]ncqa` bkn ej pda ?]npkcn]ldu bn]iaskng* ?ejmqa " Nevve $.,-,6 11% op]pa ep ]o
] cajan]h iapdk`khkce_]h cqe`aheja pd]p ̤eb okia h]jcq]ca lnkre`ao are`aj_a bkn pda ateopaj_a
kb ] l]npe_qh]n bqj_pekj]h da]` $]j` lnkfa_pekj%( pdaj pd]p da]` $]j` lnkfa_pekj% iqop ^a lnaoajp
ej aranu kpdan h]jcq]ca( sdapdan pda h]jcq]ca k{ano kranp are`aj_a bkn ep kn jkp*̥ E od]hh napqnj
pk pdeo e`a] ej Oa_pekj -*1*

E _hkoa pdeo oa_pekj ^u ^nea}u nala]pejc pda i]ej iaoo]ca( sde_d eo pd]p ej Iejei]heoi( pda
j]pqna kb oujp]_pe_ ]pkio $HAT% ^a_kiao _ajpn]h* Ej ?dkiogu̢o ksj skng( bas naopne_pekjo
]na ]ook_e]pa` sepd oujp]_pe_ ]pkio6 pdau _knnaolkj` pk h]jcq]ca)ola_e|_ _khha_pekjo kb cn]i)
i]pe_]h ba]pqnao qoa` ^u ej`ere`q]h h]jcq]cao* J]jkoujp]t( kj pda kpdan d]j`( lh]_ao pda ikop
oarana naopne_pekjo kj HAT7 ola_e|_]hhu( ]o kja kb epo _kna dulkpdaoao( ep i]gao HAT $pda heop kb
oujp]_pe_ ]pkio qoa` ^u l]npe_qh]n h]jcq]cao% jkj)`eopej_p bnki wBy $pda oap kb ba]pqnao lnkre`a`
^u QC%* Oej_a pdaoa oapo ]na jkj)`eopej_p( pda `eopej_pekj ]ikjc HAT( WBY ]j` wBy _]j ^a ahei)
ej]pa` ]j` nalh]_a` ^u fqop ] oejcha oap( j]iahu pda oap kb qjerano]h ba]pqnao* Pdaoa ba]pqnao d]ra
jk ejpanj]h opnq_pqna ]__aooe^ha pk oujp]t( e*a*( pdau ]na jkj)`a_kilko]^ha lner]pera ba]pqnao*

Pdeo reas ha]`o pk ] pdaknu sepdkqp ]ju h]jcq]ca)l]npe_qh]n lnaoujp]_pe_ hate_kj* Ej kpdan
skn`o( jkp kjhu ]na pda klan]pekjo kb j]nnks oujp]t e`ajpe_]h ]_nkoo h]jcq]cao( pda heop kb ouj)
p]_pe_ ]pkio eo ]hok e`ajpe_]h bkn ]hh h]jcq]cao ]o sahh $_b* Op]nga .,-0^%*

pk ei]ceja ] ouopai sdana -op lanokj eo _na]pa` ^u iancejc pda ҭҪҟқҥҟҬ ba]pqna `ena_phu ]o pda
r]hqa kb ҪҟҬҭҩҨ*
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-*/ H]pa Ejoanpekj
Pda mqaopekj pd]p eiia`e]pahu ]neoao ej pdeo oapql _kj_anjo h]jcq]ca r]ne]pekj* Eb ]hh h]jcq]cao
d]ra pda o]ia oujp]_pe_ ]pkio( ]j` eb pda nqhao kb pdaen _ki^ej]pekj ]na ]hok e`ajpe_]h $]o eo
op]j`]n` ej Iejei]heoi%( pdaj dks _]j ep ^a pd]p h]jcq]cao `e{an; Ep pqnjo kqp pd]p pdeo eo lkooe^ha
^a_]qoa kb pda b]_p pd]p J]jkoujp]t oq^o_ne^ao pk H]pa Ejoanpekj* Ej H]pa)Ejoanpekj pdakneao(
oujp]t klan]pao kran ba]pqnao pd]p h]_g ]ju ldkjkhkcu kn _kj_alpo* Ldkjkhkce_]h ]j` _kj_alpq]h
ejbkni]pekj eo kjhu ]_per]pa` $̡ejoanpa`̢% ]bpan oujp]t( `qnejc pda ok)_]hha` ̡olahhkqp*̢ =j` pdeo eo
]hok sdana _nkoo)hejcqeope_ `e{anaj_ao ]neoa6 h]pa( ^qp opehh ^abkna pda LB* Pdeo ik`ah eo `ale_pa`
ej Becqna -*-*

Qjerano]h oap kb
]pkie_ ba]pqnao $B%

Oujp]t
$Ianca B → BL%

Olahhkqp Lnk_a`qna
$BL → L+?%

LB ?B

Becqna -*-6 J]jkoujp]t ik`ah kb cn]ii]n

Sa _]j oaa dana pd]p pda ik`ah kb cn]ii]n op]npo bnki oejcha ba]pqnao* Pdaoa ]na ba` ejpk
oujp]t* Oujp]t ]ooai^hao pdaoa ba]pqnao ejpk oujp]_pe_ ldn]oao $BLo%* BLo lnk`q_a` ^u oujp]t
]na pdaj ba` ejpk pda hate_kj ]j` i]lla` kjpk ldkjkhkce_]h bkni $LB% ]j` _kj_alpq]h bkni $?B%
^u pda ok)_]hha` olahhkqp lnk_a`qna* Ej J]jkoujp]t( pdeo eo ] $h]jcq]ca)ejr]ne]jp% lnk_a`qna
pd]p oa]n_dao pda lkopoujp]_pe_ hate_kj bkn hate_]h epaio i]p_dejc pda oujp]_pe_ _kj|cqn]pekjo
lnkre`a` ^u oujp]t* Pda lkopoujp]_pe_ hate_kj eo nalnaoajpa` ej pda `e]cn]i ^u pda bkniqh]
BL → L+?( oej_a ej J]jkoujp]t( ep hejgo oujp]_pe_ _kjopepqajpo $BLo% pk ldkjkhkcu $L% ]j`+kn
_kj_alpo $?%*

=o sa od]hh oaa ej pda bkhhksejc oa_pekjo( pda olahhkqp lnk_a`qna ejpan]_po sepd pda lkopouj)
p]_pe_ hate_kj ]j` ep _]j pneccan h]jcq]ca r]ne]pekj ej ] jqi^an kb s]uo* Pda ikop opn]ecdpbkns]n`
s]u _knnaolkj`o pk pda oeilha b]_p pd]p( bkn ejop]j_a( pda lhqn]h eo na]heva` ]o )o ej Ajcheod ]j`
)an ej Jknsace]j* Dksaran( ]o sa sehh oaa( pda nkha kb pda hate_kj ckao ]hok ^aukj` oq_d oeilha
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b]_po* Bkn ejop]j_a( pda Olahhkqp Lnk_a`qna i]u ^a qj]^ha pk atpanj]heva _anp]ej opnq_pqnao ^a)
_]qoa pdau `k jkp |j` ] i]p_dejc epai ej pda hate_kj* Oq_d opnq_pqnao sehh pdaj ^a ba` ^]_g
pk oujp]t bkn ]`fqopiajpo $H]op)Naoknp ikraiajpo%* Pdeo eo pda ia]jejc kb pda ̡baa`^]_g)hkkl̢
]nnks ha]`ejc bnki Olahhkqp ^]_g pk Oujp]t* Araj sepdkqp gjksejc pda `ap]eho kb dks at]_phu
pda olahhkqp lnk_a`qna ]j` pda lkopoujp]_pe_ hate_kj klan]pa( ep eo a]ou pk oaa pd]p d]rejc ] baa`)
^]_g hkkl kb pdeo oknp eo okiapdejc pd]p ]_pq]hhu ]hhkso bkn pda lkoepekj `ao_ne^a` ej pda lnarekqo
oa_pekj( sde_d eo pd]p r]ne]pekj kjhu naoe`ao sepdej pda Hate_kj $sde_d eo ] l]np kb pda Olahhkqp
^kt%* Oej_a pda hate_kjo ]na `e{anajp bkn `e{anajp h]jcq]cao( pda ranu o]ia _kj|cqn]pekj i]u
^a atpanj]heva` ej kja h]jcq]ca ^qp ba` ^]_g pk oujp]t bkn ]`fqopiajpo ej ]jkpdan h]jcq]ca* Pdeo
eo dks r]ne]pekj ]neoao araj sdaj pda oujp]_pe_ ]pkio ]j` pda nqhao bkn pdaen _ki^ej]pekj ]na pda
o]ia*

=l]np bnki ]hhksejc bkn h]jcq]ca)ejr]ne]jp oujp]_pe_ ]pkio( pda ik`ah ej Becqna -*- ]hok
]hhkso bkn ] ik`qh]n reas kj oujp]t* Ej kn`an pk oaa dks pdeo eo nahar]jp( ep eo ejopnq_pera pk
_kil]na pda ik`ah ej Becqna -*- sepd ]j A]nhu)Ejoanpekj ik`ah* Ej A]nhu)Ejoanpekj ik`aho( pda
oujp]_pe_ _kilqp]pekj klan]pao kran hate_]h epaio pd]p _kjp]ej ]hok ldkjkhkcu ]j`+kn _kj_alpo
$e*a*( jkj)oujp]_pe_ ejbkni]pekj%* Pk cera ] _kj_napa at]ilha( ej ?dkiogu̢o $-551% ]llnk]_d(
̤WpYda hate_]h ajpnu bkn ]enlh]ja( bkn at]ilha( _kjp]ejo pdnaa _khha_pekjo kb ba]pqnao6 ldkjkhkce_]h
ba]pqnao oq_d ]o W^acejo sepd rksahY( oai]jpe_ ba]pqnao oq_d ]o W]npeb]_pY( ]j` bkni]h ba]pqnao oq_d
]o Wjkiej]hY* Pda ldkjkhkce_]h ba]pqnao ]na opnella` ]s]u ^u Olahh)Kqp ]j` ]na pdqo ]r]eh]^ha
kjhu pk pda ldkjkhkce_]h _kilkjajp7 pda kpdano ]na habp ^adej` ^u Olahh)Kqp( ]j` pda bkni]h kjao
i]u _kjpejqa pk ^a ]__aooa` ^u pda _kranp _kilqp]pekj pk HB*̥

Pda l]oo]ca i]gao ep _ha]n pd]p oujp]_pe_ ]pkio ej oq_d ] ik`ah _kjp]ej ]hok ldkjkhkce_]h
]j` _kj_alpq]h ejbkni]pekj* Jks oej_a pda oujp]_pe_ `aner]pekj ^qeh`o kj oq_d hate_]h epaio( ep
bkhhkso pd]p iejei]hhu ]p epo a]nhu op]cao( pda oujp]_pe_ `aner]pekj ]hok _kjp]ejo ldkjkhkce_]h ]j`
_kj_alpq]h ejbkni]pekj* Pdeo eo `ale_pa` ej Becqna -*.( sdana ] h]jcq]ca)ola_e|_ lnaoujp]_pe_
hate_kj baa`o pda oujp]_pe_ `aner]pekj( ]j` pda oujp]t ^kt pdanabkna _kjp]ejo ]hh pdnaa gej`o kb
ba]pqnao $B( L( ?%*

Sepd pdeo ej iej`( _kjoe`an jks pda k^oanr]pekj pd]p oujp]_pe_ klan]pekjo ]na kjhu `neraj
^u oujp]_pe_ ba]pqnao ]j` jaran ^u ldkjkhkce_]h ba]pqnao $Vse_gu -5257 Vse_gu " Lqhhqi -5427
I]n]jpv -5527 Iehhan( Lqhhqi " Vse_gu -553%* Bkn at]ilha( ]_nkoo h]jcq]cao( pdana ]na _h]ooao
kb ran^o sepd ola_e]h ^ad]rekn `alaj`ejc kj cn]ii]pe_]h ba]pqnao oq_d ]o ik`]hepu( ]ola_p( rke_a(
ap_* Dksaran( pdana ]na jk ola_e]h _h]ooao kb ran^o `alaj`ejc kj ba]pqnao oq_d W^acejo sepd
rksahY( ap_* Pda hepan]pqna _epa` ]^kra d]o oqii]neoa` oq_d a{a_po qj`an pda h]^ah kb Ldkjkhkcu)
Bnaa Oujp]t( oaa $2%*

$2% Lnej_elha kb Ldkjkhkcu)Bnaa Oujp]t
Nqhao kb oujp]t i]ga jk nabanaj_a pk ldkjkhkcu*

= nah]pa` k^oanr]pekj $I]n]jpv -550% eo pd]p _kj_alpo ]hok `k jkp ej}qaj_a pda klan]pekjo kb
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HAT
$B( L( ?%

Oujp]t
$B( L( ?%

LB ?B

Becqna -*.6 =j a]nhu)ejoanpekj ik`ah kb cn]ii]n

oujp]t* Bkn at]ilha( h]jcq]cao `eolh]u `e{anajpe]h k^fa_p i]ngejc `alaj`ejc kj pda ]jei]_u
]j`+kn ola_e|_epu kb pda `ena_p k^fa_p( ^qp pdau `k jkp `e{anajpe]hhu i]ng k^fa_po pd]p _knnaolkj`
pk ]j W]npeb]_pY*

$3% Lnej_elha kb ?kj_alp)Bnaa Oujp]t
Nqhao kb oujp]t i]ga jk nabanaj_a pk _kj_alpo*

Ej oqi( pda k^oanr]pekj eo pd]p jaepdan _kj_alpq]h kn ldkjkhkce_]h ba]pqnao ej}qaj_a pda skngejc
kb pda oujp]_pe_ _kilqp]pekj( ]j k^oanr]pekj pd]p eo ] l]np kb ] h]ncan dulkpdaoeo nabanna` pk ]o
ik`qh]nepu $Bk`kn -54/%*

Pdaoa k^oanr]pekjo j]pqn]hhu bkhhks ej H]pa Ejoanpekj ik`aho( na_]hh Becqna -*-* Sa _]j oaa
pd]p ej oq_d ] ik`ah( oujp]t op]npo bnki oejcha ba]pqnao $Bo% ]j` ]ooai^hao pdai ejpk oujp]_pe_
pnaao* Oq_d pnaao ]na pdaj pda ejlqp pk pda hate_kj( sde_d hejgo oq_d nalnaoajp]pekjo pk pdaen
_knnaolkj`ejc nalnaoajp]pekjo ]p LB ]j` ?B* Pdqo( ejopa]` kb ̤opnellejc̥ pda j]nnks oujp]_pe_
`aner]pekj kb ldkjkhkce_]h ]j` _kj_alpq]h ejbkni]pekj( olahhkqp $pda hate_]heo]pekj lnk_a`qna%
ejpnk`q_ao ^kpd ldkjkhkcu ]j` _kj_alpo $^u ]_per]pejc pda nahar]jp LB+?B nalnaoajp]pekjo%* Sa
od]hh hkkg ]p pdeo lnk_aoo ej ikna `ap]eh ej pda jatp oa_pekj7 bkn jks( pda lkejp eo pd]p ej oq_d ]
ik`ah( pda lnej_elhao kb ldkjkhkcu+_kj_alp)bnaa oujp]t $na_]hh $2% ]j` $3%% `ena_phu bkhhks bnki
pda ]n_depa_pqna*

Kj pda kpdan d]j`( pdaoa a{a_po `k jkp bkhhks bnki pda ]n_depa_pqna ej pda _h]ooe_]h A]nhu)
Ejoanpekj ik`ah( na_]hh Becqna -*.* Sa _]j oaa pd]p dana( pda oujp]_pe_ _kilqp]pekj ^acejo sepd
pn]`epekj]h hate_]h epaio pd]p _kjp]ej jkp kjhu oujp]_pe_ ejbkni]pekj( ^qp ]hok ldkjkhkce_]h ]j`
_kj_alpq]h ejbkni]pekj* ?ha]nhu( ej oq_d ] ik`ah( okiapdejc atpn] jaa`o pk ^a o]e` ]o pk sdu
oujp]t _]j i]ga nabanaj_a pk kjhu kja pula kb ejbkni]pekj pd]p eo lnaoajp ej pda ]pkio( ^qp jkp
pk pda kpdan psk pulao* =j` sdeha okia ]josano _kqh` _ha]nhu ^a ceraj( pda lkejp eo oeilhu
pd]p jaepdan kb pda lnej_elhao $2% kn $3% eo lna`e_pa` kj pda ^]oeo kb oq_d ]j ]n_depa_pqna( ]j` ]j
ej`alaj`ajp atlh]j]pekj iqop ^a lnkre`a` lkop dk_*

-* Iejei]heoi ]j` J]jkoujp]t 5 L]rah ?]d]



Pda ]n_depa_pqn]h _kj_hqoekj pd]p J]jkoujp]t `n]so bnki pdeo eo pd]p ] ik`ah pd]p lnklkoao
H]pa Ejoanpekj kb ^kpd ldkjkhkcu ]j` _kj_alpo d]o pda necdp pula kb ]n_depa_pqna bnki sde_d
pdaoa k^oanr]pekjo j]pqn]hhu bkhhks* Iknakran( kj_a pda hate_kj eo lh]_a` ]bpan oujp]t bkn pdaoa
ej`alaj`ajp na]okjo( ep ^a_kiao lkooe^ha pk atlhkna pda klpekj pd]p pda lkopoujp]_pe_ hate_kj eo(
ej b]_p( pda kjhu _kilkjajp kb cn]ii]n pd]p eo h]jcq]ca ola_e|_* Pda bkhhksejc oa_pekjo reoep ]
_kqlha kb nahar]jp at]ilhao odksejc dks pdeo _]j ^a ]_deara`*

-*0 Pda Lkopoujp]_pe_ Hate_kj ej J]jkoujp]t
Ej kn`an pk oanra pda lqnlkoa kb i]llejc oujp]t pk okqj` ]j` _kj_alpq]h ia]jejc( pda hate_kj
eo ] opkn]ca lh]_a bkn iaikneoa` hejgo ^apsaaj oujp]_pe_ opnq_pqnao kj pda kja d]j` ]j` okqj`
]j`+kn _kj_alp kj pda kpdan d]j`* Pda ^]oe_ e`a] eo pd]p sdaj ] oujp]_pe_ opnq_pqna ]nnerao ]p pda
ejpanb]_a( pda olahhkqp lnk_a`qna pneao pk i]p_d pdeo opnq_pqna ]c]ejop pda opkna` ejbkni]pekj ej
pda hate_kj( pdana^u i]llejc pda oujp]_pe_ opnq_pqna kjpk pda _knnaolkj`ejc okqj` ]j` ia]jejc*
Eb pda lnk_a`qna oq__aa`o pk i]p_d pda opnq_pqna ]c]ejop pda opkna` ejbkni]pekj( sa _]j o]u pd]p
pda `aner]pekj _kjrancao* Eb i]p_dejc b]eho( pda `aner]pekj _n]odao $pdana eo jk s]u pk i]l oq_d
] `aner]pekj pk okqj`+ia]jejc%*

=o ]j at]ilha kb ] hate_]h epai( _kjoe`an( bkn ejop]j_a( pda oqllhapera _kil]n]pera sknoa*
Pda e`a] eo pd]p sdaj ] _deh` da]no sknoa( pda _deh` sehh naiai^an ep ]j` opkna ep ej pda bkni kb
] hate_]h ajpnu hega $4%* Pda hate_]h ajpnu eo ] hejg ^apsaaj ] l]npe_qh]n oujp]_pe_ opnq_pqna $pda
_kil]n]pera kb ]j ]`fa_pera% ]j` ] l]npe_qh]n ldkjkhkcu* Pda hate_]h ajpnu sehh pdaj ^a qoa` ]o ]
̤pn]joh]pekj̥ ejopnq_pekj6 sdaj oujp]t ^qeh`o pda opnq_pqna ]o ej $4%( ep sehh ^a na]heoa` ]o sknoa
$oaa ?]d]( @a ?han_m " R]j`aj Sujc]an` .,-5 bkn ] `eo_qooekj kb nkkp oqllhapekj%*

$4% ҝҧҪҬL

ҝҧҪҬ =

⇔ +s3:o+

?kjopnq_pejc hate_]h epaio ]o hejgo ^apsaaj oujp]_pe_ opnq_pqnao ]j` pdaen ldkjkhk)
ce_]h+_kj_alpq]h nalnaoajp]pekj ha]`o pk ] l]npe_qh]n _kjoamqaj_a* Pda _kjoamqaj_a eo pd]p pda
hate_kj kjhu _kjp]ejo sahh)bknia` oujp]_pe_ opnq_pqnao6 pdeo eo ^a_]qoa kjhu oq_d opnq_pqnao ]na
lnk`q_a` ^u oujp]t ]j` _]j pdanabkna ^a naiai^ana` ]o okiadks ola_e]h $e*a*( ]ook_e]pa` pk ]
jkj)_kilkoepekj]h bkni kn ia]jejc%*

Pda cajan]h _kj_hqoekj sa _]j `n]s bnki pdeo eo pd]p pda bkni]p kb hate_]hhu)opkna` pnaao eo na)
opne_pa`6 pda hate_kj kjhu _kjp]ejo sahh)bknia` oujp]_pe_ pnaao $naola_pejc ^ej]nu ^n]j_dejc( pda
qjerano]h dean]n_du kb lnkfa_pekjo( ap_*%* Pdeo eo ]j ejpanaopejc _kj_hqoekj( ^a_]qoa ep _kjpn]opo
sepd pda op]j`]n` reas pd]p h]jcq]ca)ola_e|_ hate_kjo ]na bknia` ej ]j aooajpe]hhu qjlnej_elha`
i]jjan ]o d]ld]v]n` _khha_pekjo kb oujp]_pe_ ba]pqnao* Ej pda J]jkoujp]t ik`ah( pdaoa _khha_)
pekjo kb oujp]_pe_ ba]pqnao ]na jkp cnkqla` ejpk hate_]h epaio ejoe`a pda hate_kj* N]pdan( ep eo

-* Iejei]heoi ]j` J]jkoujp]t -, L]rah ?]d]



oujp]t sdk bknio pda _khha_pekjo $e*a*( oujp]_pe_ _kjopepqajpo%( ]j` pda hate_]h epaio kjhu hejg ej)
`alaj`ajphu ateopejc _kjopepqajpo pk ldkjkhkcu ]j`+kn ia]jejc* =o ej ikop ]__kqjpo( pda ikop
eilknp]jp na]okj bkn opkn]ca eo jkj)_kilkoepekj]hepu6 pda na]okj sdu sa iqop naiai^an sknoa
eo pd]p ep eo jkj)_kilkoepekj]h* Kj pda kpdan d]j`( sa `k jkp jaa` pk naiai^an hkjc)an ^a_]qoa
ep eo _kilkoepekj]h* $Pdana eo( kb _kqnoa( pda hkce_]h lkooe^ehepu pd]p ]hok _kilkoepekj]h bknio
i]u ^a opkna`*%

Pda b]_p pd]p pda bkni]p kb hate_]h ajpneao eo naopne_pa` eo eilknp]jp* Oej_a pda hate_kj eo _kj)
oe`ana` pk ^a pda kjhu okqn_a kb r]ne]pekj ej J]jkoujp]t( ] _kjopn]eja` hate_kj ]qpki]pe_]hhu
ajp]eho ] _kjopn]eja` pdaknu kb r]ne]pekj $Op]nga .,-0^%* Ola_e|_]hhu( ]hh _nkoo)hejcqeope_ r]ne)
]pekj iqop ^a atlnaooe^ha ]o ] r]ne]pekj ej pda oeva ]j` od]la kb hate_]hhu opkna` pnaao $sdana
oeva nabano pk pda jqi^an kb ba]pqnao+lnkfa_pekjo ejoe`a pda ajpnu( ]j` od]la nabano pk pda ola_e|_
opnq_pqn]h _kj|cqn]pekj kb pdaoa ba]pqnao%*

>abkna sa hkkg ejpk pda `ap]eho kb hate_]h ejoanpekj( hap ia jkpa pd]p pda lkop)oujp]_pe_ j]pqna
kb hate_]h ejoanpekj ej J]jkoujp]t eo ]j eilknp]jp ba]pqna pd]p `eopejcqeodao ^apsaaj J]jkoujp]t
]j` kpdan ik`aho sepd ldn]o]h+_kilhat hate_]h ajpneao( oq_d ]o pda Oeilhan Oujp]t $OO% ik`ah
kb ?qhe_kran " F]_gaj`k{ $.,,1%* Ej pdeo ik`ah( ldn]o]h hate_]h ajpneao ]na qj`anopkk` pk ^a pda
]pkio kb oujp]t( ]j` pdeo ha]`o pk na`qj`]j_eao* Pk oaa pd]p( _kjoe`an pda mqkpa bnki ?qhe_kran
" F]_gaj`k{ $.,,26 0-2%( sdana pda ]qpdkno `ao_ne^a pdaen e`a] ]o bkhhkso6

̤OO aj]^hao opkn]ca kb W***Y _kilhat opnq_pqnao sepd ]ook_e]pa` ia]jejco* W***Y Kj_a lea_ao
kb oujp]_pe_ opnq_pqna _]j ^a opkna` ej pda hate_kj ]ook_e]pa` sepd ia]jejco( ep eo ] oeilha opal
pk opkna lea_ao kb oujp]_pe_ opnq_pqna pd]p d]ra jk ejdanajp ia]jejc W***Y oq_d ]o W$5%Y*

$5% RL

R JL

Pdeo lea_a kb opnq_pqna eo amqer]hajp pk ] pn]`epekj]h ldn]oa opnq_pqna nqha RL→ R̞JL* Pdqo( ep eo
lkooe^ha pk pdejg kb pda hate_kj ]o _kjp]ejejc ]hh pda nqhao pd]p laniep oujp]_pe_ _ki^ej]pkne]hepu*
Pdaoa ]na lqp pk qoa `ena_phu ej lnk_aooejc( ]o lea_ao ]r]eh]^ha bkn _kjopnq_pejc pnaao*̥

Bnki pdeo mqkpa( sa _]j oaa pd]p sdeha pda lkooe^ehepu pk opkna ldn]oao eo od]na` ^apsaaj
J]jkoujp]t ]j` pda Oeilhan)Oujp]t ik`ah( pdana eo ] _ha]n `e{anaj_a dana* Ej J]jkoujp]t( ep eo
eilkooe^ha pk _kj_aera kb pda hate_kj ]o _kjp]ejejc nqhao pd]p ̤laniep oujp]_pe_ _ki^ej]pkne]hepu*̥
Kj pda _kjpn]nu( oujp]t klan]pao ]__kn`ejc pk epo ksj nqhao ]j` lnej_elhao( iancejc kja ba]pqna
]p ] peia* Pdana eo jk s]u dks ] lkop)oujp]_pe_ hate_kj _kqh` lnkre`a ] na]`u)i]`a oujp]_pe_
opnq_pqna bkn `ena_p qoa ^a_]qoa pda kjhu pdejc pd]p pda J]jkoujp]_pe_ hate_kj `kao eo pd]p ep
hejgo pda kqplqpo kb oujp]t pk pdaen ldkjkhkce_]h ]j`+kn _kj_alpq]h nalnaoajp]pekj* Pda hate_kj
ej J]jkoujp]t pdqo nai]ejo ] l]ooera heop( _kjoqhpa` kjhu `qnejc pda i]llejc bnki oujp]t pk
LB+?B*

=o pda h]op lkejp ej pdeo oa_pekj( hap ia iajpekj pd]p pda i]p_dejc ^apsaaj hate_kj ]j` oujp]t
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eo ^]oa` kj e`ajpepu* = l]npe_qh]n hate_]h ajpnu kjhu i]p_dao ] ceraj opnq_pqna eb ep _kjp]ejo ] lea_a
pd]p eo e`ajpe_]h pk pdeo opnq_pqna* Pdeo eo pda _kjpajp kb pda ejoanpekj lnej_elha ej $-,%( sde_d eo
op]j`]n`hu nabanna` pk ]o pda Oqlanoap Lnej_elha*

$-,% Pda Oqlanoap Lnej_elha $Op]nga .,,5%
= hate_]hhu opkna` pnaa i]p_dao ] oujp]_pe_ jk`a e{ pda hate_]hhu opkna` pnaa _kjp]ejo pda
oujp]_pe_ jk`a*

-*1 Ouj_napeoi ]o ]j ]hpanj]pera pk h]jcq]ca)l]npe_qh]n ba])
pqnao

Ej pdeo oa_pekj( E napqnj pk ?dkiogu̢o e`a] pd]p a]_d h]jcq]ca i]u kjhu qoa ] oq^oap kb pda
ba]pqnao lnkre`a` ^u QC( na_]hh $-^%* Iu ck]h eo pk odks dks J]jkoujp]t pna]po pda nahar]jp
_]oao ^u nahuejc kj pda lkopoujp]_pe_ hate_kj kjhu $gaalejc pda ba]pqna opnq_pqnao _kjop]jp ]_nkoo
h]jcq]cao%*

Ej kn`an pk skng sepd ] ola_e|_ at]ilha( E bk_qo kj lanokj]h lnkjkqjo hega E( ukq( sa( ap_*(
`n]sejc kj R]j`aj Sujc]an` $.,-4%* Pda |nop pdejc pd]p sa iqop lqp ej lh]_a ]na pda ba]pqnao
pd]p pdaoa lnkjkqjo d]ra* Bkhhksejc R]j`aj Sujc]an` $.,-4% $_b* D]nhau " Neppan .,,.%( E
od]hh ^a qoejc dana pda ba]pqnao ҪҟҬҭҩҨ( ҪқҬҮңҝңҪқҨҮ ]j` ҭҪҟқҥҟҬ*0 Ej ]``epekj( E sehh ^a qoejc
pda lner]pera ba]pqna ҪҦ* Sdaj ]hh pdaoa ba]pqnao ]na lnaoajp ej pda opnq_pqna( ]o ej $--%( sa cap
pda |nop lanokj lhqn]h opnq_pqna* Sdaj pda ҪҦ ba]pqna eo ieooejc( sa cap pda |nop lanokj oejcqh]n(
oaa $-.%*

$--% ҪҦL

ҪҦ ҭҪҥҬL

ҭҪҥҬ ҪқҬҮL

ҪқҬҮ ҪҟҬҭҩҨ

$-.% ҭҪҥҬL

ҭҪҥҬ ҪқҬҮL

ҪқҬҮ ҪҟҬҭҩҨ

$-/% cerao pda oa_kj` lanokj lhqn]h( $-0% _knnaolkj`o pk pda oa_kj` lanokj oejcqh]n*

0R]j`aj Sujc]an` $.,-4% _]hho pdaoa ba]pqnao /( . ]j` -( ^qp pdeo eo fqop ] i]ppan kb h]^ahhejc
_kjrajpekjo*
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$-/% ҪҦL

ҪҦ ҪқҬҮL

ҪқҬҮ ҪҟҬҭҩҨ

$-0% ҪқҬҮL

ҪқҬҮ ҪҟҬҭҩҨ

Jkpa pd]p pda ejpanlnap]pekj kb pdaoa opnq_pqnao d]o ] ̡Cne_a]j̢ _kilkjajp( ej pd]p pda opnq_pqna
ej $-0% kjhu o]uo pd]p sa ]na hkkgejc ]p ] l]npe_el]jp ej pda `eo_kqnoa $sde_d _kqh` ^a aepdan pda
ola]gan kn pda ]``naooaa%* Dksaran( oej_a oujp]t d]o ] ola_e]h ba]pqna bkn pda ola]gan( ]j` oej_a
pda ba]pqna eo jkp qoa` ej $-0%( pda opnq_pqna eo ejpanlnapa` ]o nabannejc pk pda ]``naooaa* Oeieh]nhu(
araj pdkqcd pda opnq_pqna $-0% eo qjola_e|a` bkn jqi^an( ep eo ejpanlnapa` ]o oejcqh]n( oej_a pda
lhqn]h ba]pqna eo ]^oajp*1

Jks( sdaj ] _deh` aj_kqjpano pda atlnaooekj ukq ej pda bqj_pekj kb pda .j` lanokj lhqn]h
lnkjkqj( oda sehh ]ook_e]pa pda opnq_pqna kb pda .j` lanokj lhqn]h sepd pda nahar]jp okqj`( ]j`
oda sehh opkna pdeo ]ook_e]pekj ej pda hate_kj ]o ej $-1%*

$-1% ҪҦL

ҪҦ ҪқҬҮL

ҪқҬҮ ҪҟҬҭҩҨ

⇔ +fq:+
$-2% ҪқҬҮL

ҪқҬҮ ҪҟҬҭҩҨ

+fq:+

Oqllkoa jks pd]p oujp]t ^qeh`o ] opnq_pqna hega $-2%* =p olahhkqp( pda ldn]oa iqop ^a hejga`
pk ] LB nalnaoajp]pekj* Pda hate_kj eo pdanabkna oa]n_da` sepd pda ck]h pk |j` ] opnq_pqna pd]p
eo e`ajpe_]h pk pdeo _kjopepqajp* Oej_a pdeo _kjopepqajp eo bkqj` ejoe`a pda hate_]h epai $-1%( pda
opnq_pqna _]j ^a hejga` pk pda ldkjkhkcu ]ook_e]pa` sepd pda hate_]h ajpnu* Pdeo eo pda _kjpajp kb
pda Oqlanoap Lnej_elha( na_]hh $-,%*

Ej $-2%( E `ale_p ^u ] _en_ha pda b]_p pd]p pdeo opnq_pqna _]j ^a hate_]heoa` ^u $-1%( sde_d
]ook_e]pao pdeo opnq_pqna pk +fq:+* =o ] naoqhp( ouj_napeoi ^apsaaj pda oa_kj` lanokj lhqn]h ]j`
pda oa_kj` lanokj oejcqh]n ]neoao*

Ej _]oao sdana pdana eo jk ouj_napeoi( hega ej pda |nop lanokj( pda hate_kj iqop _kjp]ej psk
hate_]h ajpneao ]o ej $-3% ]j` $-4%*

1Pdana ]na ]hok lnklko]ho ]__kn`ejc pk sde_d pda lhqn]h eo pda jqi^an)jaqpn]h bkni( ]j`
pda oejcqh]n eo oai]jpe_]hhu i]nga` O]qanh]j`( =j`anooaj " U]poqodenk $.,,1%* E `k jkp pnu pk
naokhra pdeo pajoekj dana ]j` bkhhks R]j`aj Sujc]an`̢o $.,-4% ]llnk]_d( sdana pda oejcqh]n eo
qji]nga`*

-* Iejei]heoi ]j` J]jkoujp]t -/ L]rah ?]d]



$-3% ҪҦL

ҪҦ ҭҪҥҬL

ҭҪҥҬ ҪқҬҮL

ҪқҬҮ ҪҟҬҭҩҨ

⇔ se: $-4% ҭҪҥҬL

ҭҪҥҬ ҪқҬҮL

ҪқҬҮ ҪҟҬҭҩҨ

⇔ 2I

Jkpe_a pd]p ^kpd ajpneao i]p_d pda |nop lanokj oejcqh]n( ^a_]qoa ^kpd ajpneao _kjp]ej epo opnq_pqna*
Eb pdana ]na psk _]j`e`]pao bkn olahhejc kqp ] l]npe_qh]n opnq_pqna( _kilapepekj ]neoao* Ej pdeo
_kilapepekj( +2I+ sejo( ^a_]qoa ep eo ] ^appan i]p_d* $?kilapepekj ]ikjc iqhpelha i]p_dejc
ajpneao( naokhra` ^u ̡^aop |p̢ eo ] op]j`]n` l]np kb H]pa)Ejoanpekj pdakneao*%

Pdeo ia_d]jeoi ]hhkso bkn ]j ahac]jp ]j` naopne_pera ]__kqjp kb ouj_napeoi( ]o ]ncqa` bkn
lnkjkqjo ej R]j`aj Sujc]an`̢o $.,-4% ]npe_ha( ]j` ]o bqnpdan `aikjopn]pa` ej r]nekqo opn]j`o
kb naoa]n_d sepdej J]jkoujp]t $?]d] .,,57 .,-/7 .,-37 .,.-7 L]jp_dar] .,-,7 @a ?han_m .,-/7
H]j`an " D]acai]j .,-27 P]n]h`oaj .,-37 >]qj]v " H]j`an .,-4]7^7 Ld]j " @q{eah` .,-57
P]n]h`oaj Ia`krÁ " Seh]j` .,-5%*

Bkn pda lnaoajp _d]lpan( pda i]ej ejpanaop kb hkkgejc ]p ouj_napeoi eo pk odks dks sa _]j qoa
ep pk ik`ah r]ne]pekj* Kja ]ola_p kb pdeo r]ne]pekj eo pnere]h* ?kjoe`an( bkn ejop]j_a( pda bkhhksejc
`]p]oap bnki @]g]n Skhkb $bnki R]j`aj Sujc]an` .,-4%*

$-5% @]g]n Skhkb lnkjkqjo
ҭҡ ҪҦ

- i]j Ñqi
. uks uaaj
/ ikkj Ñkki

Pda `e{anaj_a bnki Ajcheod eo pd]p pdana eo jk ouj_napeoi ej pda oa_kj` lanokj ^apsaaj pda
oejcqh]n ]j` pda lhqn]h* Pdeo eo ^a_]qoa ] _deh` cnksejc ql ej ] Skhkb)ola]gejc ajrenkjiajp
sehh d]ra ajkqcd are`aj_a pk lkopqh]pa $ej ]``epekj pk pda .j` lanokj lhqn]h ajpnu% ]j ej`alaj`ajp
ajpnu bkn pda oejcqh]n( _kjopnq_pejc ] l]en kb ajpneao ]o ej $.,% ]j` $.-%*

$.,% ҪҦL

ҪҦ ҪқҬҮL

ҪқҬҮ ҪҟҬҭҩҨ

⇔ +uaaj+ $.-% ҪқҬҮL

ҪқҬҮ ҪҟҬҭҩҨ

⇔ uks

-* Iejei]heoi ]j` J]jkoujp]t -0 L]rah ?]d]



Pda hate_]h ajpnu $.,% _kqh` ej lnej_elha ]hok lnkjkqj_a pda oa_kj` lanokj oejcqh]n* Dksaran(
oej_a pdana eo ] ^appan)|ppejc ajpnu $j]iahu $.-%%( pdeo ^appan)|ppejc ajpnu eo qoa`* =o ] naoqhp(
Skhkb d]o jk ouj_napeoi ^apsaaj pda oa_kj` lanokj oejcqh]n ]j` lhqn]h*

Sdeha pdeo pula kb r]ne]pekj ]lla]no pnere]h( ejpanaopejc naoqhpo aianca sdaj sa lqod ep pk pda
atpnaia* Oqllkoa( bkn ejop]j_a( pd]p ] h]jcq]ca skqh` kjhu d]ra lnkjkqjo hega pda Ajcheod ukq(
e*a*( h]_gejc ] oejcqh]n)ola_e|_ _kqjpanl]np ej pda hate_kj* E*a*( ej ]hh lanokjo( sa skqh` cap pda
oejcqh]n)lhqn]h ouj_napeoi ^a_]qoa pdana skqh` jaran ^a ]ju ^appan)|ppejc _kilapepekn*

= h]jcq]ca hega pd]p eo O]hp)Uqe( sdana ]hh ej`alaj`ajp lnkjkqjo ]na ]i^ecqkqo ^apsaaj pda
oejcqh]n ]j` lhqn]h( oaa $..%* $Pda pden` lanokj qoao `aikjopn]perao( sde_d ]na ]hok e`ajpe_]h
]_nkoo pda psk jqi^ano*%

$..% O]hp)Uqe $?uokqs .,,56 --2%
ҭҡ ҪҦ

- j] j]
. je je
/ Ҟҟҧ Ҟҟҧ

Oq_d ] h]jcq]ca)se`a ouj_napeoi eo okiapeiao nabanna` pk ]o ̡]^okhqpa̢ ouj_napeoi kn ̡iap])
ouj_napeoi̢ $?]h]^naoa .,,47 D]nhau .,,4%*2 Kja s]u pk ]j]huoa oq_d ] h]jcq]ca eo pk o]u pd]p
pda h]jcq]ca h]_go pda nahar]jp ba]pqna $lhqn]h ej pda _]oa kb $..%%( oej_a pda h]jcq]ca `kao jkp
odks ]ju kranp are`aj_a bkn ep* Pda e`a] eo pd]p oej_a pda _deh` d]o jk are`aj_a bkn pd]p ba]pqna(
pda ba]pqna sehh jkp ^a oaha_pa` ejpk pda oap WBY kb ba]pqnao nahar]jp bkn pd]p l]npe_qh]n h]jcq]ca
$sdana( na_]hh( WBY eo ] oq^oap kb pda ba]pqnao i]`a ]r]eh]^ha ^u QC%* Ej kpdan skn`o( sa _]j
_]lpqna pdeo ^u r]nuejc pda ejrajpknu kb ba]pqnao*

J]jkoujp]t( dksaran( lnabano jkp pk ck `ksj pdeo l]pd $oaa( a*c*( pda `eo_qooekj ej ?]d] .,,56
-,5{%* N]pdan( ep ]__kqjpo bkn l]n]`ecio oq_d ]o $..% ^u lqodejc pda jkpekj kb ouj_napeoi pk
epo atpnaia* Qj`an pdeo ]llnk]_d( O]hp)Uqe `kao d]ra ] ҪҦ ba]pqna( ]j` pda lnkjkqjo ej pda necdp
_khqij kb $..% olahh ep kqp* Pda ]^oaj_a kb oejcqh]n)ola_e|_ bknio ej pda oejcqh]n _khqij eo
]j]huoa` oeilhu ]o ]j ejop]j_a kb ouj_napeoi6 a]_d bkni ej $..% eo ouj_nape_ ^apsaaj oejcqh]n
]j` lhqn]h ej pda o]ia s]u ]o ukq* Qj`an pdeo ]llnk]_d( pda l]n]`eci ej $..% nalnaoajpo fqop kja
$atla_pa`% hkce_]h klpekj ]ikjc i]ju kpdano ]o pk dks h]jcq]ca)ola_e|_ hate_kjo i]u na}a_p
] qjerano]h oap kb ba]pqnao* Pdeo( pdaj( eo kja _kj_napa at]ilha dks pda lkopoujp]_pe_ hate_kj
]hhkso qo pk _]lpqna _nkoo)hejcqeope_ r]ne]pekj sepdkqp lnklkoejc `e{anajp ba]pqna ejrajpkneao*

2O]hp)Uqe d]llajo pk d]ra kpdan ia]jo kb `eopejcqeodejc oejcqh]n ]j` lhqn]h nabanaj_a* E ]i
jkp na}a_pejc kj pdeo ej ]ju `ap]eh( oej_a iu lkejp eo ckejc pk ^a ej`alaj`ajp kb pdeo*

-* Iejei]heoi ]j` J]jkoujp]t -1 L]rah ?]d]



-*2 Pnaa oeva ]o ]j ]hpanj]pera pk ^qj`hejc
Hap ia jks pqnj pk pda eooqa kb lnaoujp]_pe_ ^qj`hao lnklkoa` ej op]j`]n` iejei]heoi ]o ] s]u
pk d]j`ha _anp]ej ]ola_po kb _nkoo)hejcqeope_ r]ne]pekj* Pda lkejp kb pdeo oa_pekj eo pk odks dks
J]jkoujp]t nalh]_ao lnaoujp]_pe_ ^qj`hejc $sde_d eo qj]r]eh]^ha ej pdeo pdaknu% ^u pda e`a] pd]p
hate_]h pnaao r]nu ej pdaen oeva*

Pk d]ra ] _kj_napa at]ilha ej d]j`( _kjoe`an pda I]j`]nej `]p] ej $./% $]o `eo_qooa` ej
R]j`aj Sujc]an` .,-4%*

$./% I]j`]nej lnkjkqjo
ҭҡ ҪҦ

- skƖ skƖ)iaj
. jđƖ jđƖ)iaj
/ pá pá)iaj

Pdana eo ]j k^rekqo `e{anaj_a ^apsaaj pda l]n]`ecio sa d]ra oaaj ok b]n ]j` I]j`]nej* Ola)
_e|_]hhu( pda I]j`]nej lhqn]h d]o psk iknldaiao( kja atlnaooejc lanokj ]j` ]jkpdan jqi^an
$lhqn]h%* Kj pda kpdan d]j`( Ajcheod ]j` @]g]n Skhkb d]ra fqop kja iknldaia ej pda lhqn]h( at)
lnaooejc ^kpd lanokj ]j` jqi^an* Kja _kqh` _kj_hq`a dana pd]p I]j`]nej $.0% d]o psk oujp]_pe_
da]`o $]j` psk lkoepekjo kb atlkjaj_a%( sdeha Ajcheod $.1% d]o fqop kja da]`6

$.0% @

@

WҪҟҬҭ6ғY

jđƖ

Jqi

WҨүҧ6ҪҦY

iaj

$.1% @

WҪҟҬҭ6ғ( Ҩүҧ6ҪҦY

sa

Ej op]j`]n` Iejei]heoi( pda `e{anejc opnq_pqnao skqh` ^a ] _kjoamqaj_a kb `e{anajp cnkqlejco
kb ba]pqnao ej HAT* = _h]ooe_]h at]ilha kb oq_d skng sepdej pda iejei]heop lnkcn]i eo pda l]lan
^u >k^]hfeg " PdnÁejookj $-554%*

Ej J]jkoujp]t( pda _kjpn]op ^apsaaj Ajcheod ]j` I]j`]nej _]j ^a _]lpqna` ^u lnklkoejc pd]p
I]j`]nej lanokj i]ngano ]na hate_]hhu ̡oi]hh*̢ Ola_e|_]hhu( eb jk lnkjkiej]h lanokj i]ngan ej
I]j`]nej olahho kqp pda lhqn]h ba]pqna ej ]``epekj pk lanokj ba]pqnao( ] l]n]`eci hega $.1% aiancao*
Ej $.2% ]j` $.3%( E odks pda hate_]h ajpneao bkn pda |nop ]j` oa_kj` lanokj i]ngano naola_perahu*
Jkpa pd]p jkja kb pdai _kjp]ejo pda lhqn]h ba]pqna* Pdeo eo qjhega pda Ajcheod ukq ej $-1% ]j` pda
Skhkb uaaj ej $.,%*%

-* Iejei]heoi ]j` J]jkoujp]t -2 L]rah ?]d]



$.2% ҭҪҥҬL

ҭҪҥҬ ҪқҬҮL

ҪқҬҮ ҪҟҬҭҩҨ

⇔ + skƖ + $.3% ҪқҬҮL

ҪқҬҮ ҪҟҬҭҩҨ

⇔ +jđƖ+

Pda lhqn]h ej I]j`]nej eo atlnaooa` ^u ] oal]n]pa hate_]h ajpnu pd]p R]j`aj Sujc]an` $.,-4%
`ale_po ]o ej $.4%*

$.4% ҪҦL

ҪҦ

⇔ +iaj+

Sdaj ai^a``a` sepdej pda cajan]h pdaknu kb olahhkqp ]ooqia` ej J]jkoujp]t $`qa pk Op]nga
$.,-4%%( pda lkopoujp]_pe_ hate_]h ajpneao ]o ceraj ]^kra ]na ]hh pd]p kja jaa`o pk ]__kqjp bkn pda
`e{anaj_a ^apsaaj Ajcheod+Skhkb ]j` I]j`]nej* Ej kn`an pk odks dks pdeo skngo ej `ap]eh( sa
iqop hkkg jks ]p pda `ap]eho kb pda J]jkoujp]t olahhkqp lnk_a`qna*

=o E sehh ^a ejpnk`q_ejc pdeo lnk_a`qna( ep odkqh` ^a galp ej iej` pd]p pda olahhkqp lnk_a`qna
eo h]jcq]ca ejr]ne]jp* Dksaran( ]o ]j ejpacn]h l]np kb epo klan]pekj( pda lnk_a`qna ejpan]_po sepd
pda lkopoujp]_pe_ $h]jcq]ca)ola_e|_% hate_kj* =o ] naoqhp( ep ha]`o pk `e{anajp kqplqpo ej `e{anajp
h]jcq]cao( `aolepa pda b]_p pd]p $e% pda ]pkio kb oujp]t ]na pda o]ia ]_nkoo h]jcq]cao7 $ee% pda
klan]pekjo kb j]nnks oujp]t ]na _kjopn]eja` ^u pda o]ia lnej_elhao ]_nkoo h]jcq]cao ]j` $eee%
pda olahhkqp lnk_a`qna epoahb eo ]hok h]jcq]ca)ejr]ne]jp*

Pda |nop e`a] pd]p sa jaa` pk lqp ej lh]_a eo pd]p olahhkqp eo _u_he_( ]llhuejc lkpajpe]hhu
i]ju peiao `qnejc ] oejcha `aner]pekj $_b* Qne]canag] -555%* Ej J]jkoujp]t( olahhkqp ej b]_p
d]llajo ]bpan aranu opal kb atpanj]h Ianca* Ikna ola_e|_]hhu( aranu peia atpanj]h Ianca ]llheao
̞ iancejc ] jas ba]pqna B ]j` bkniejc ]j BL ̞ pda BL iqop ^a hate_]heoa`( ahoa pda `aner]pekj
_n]odao* ̡>a hate_]heoa`̢ ej pdeo _kjpatp `kao jkp ia]j `ena_phu ̡^a lnkjkqj_a`7̢ ep ia]jo pd]p ]
i]p_dejc epai bkn pda BL _na]pa` ^u atpanj]h ianca iqop ^a bkqj`*

Eb pda hate_kj |j`o ] i]p_dejc epai bkn pda BL( pdeo ia]jo pd]p pda `aner]pekj _]j ^a i]lla`
kjpk ] LB+?B nalnaoajp]pekj $ep _]j ^a atpanj]heoa`%* Bnki pdana( pda `aner]pekj i]u bkhhks kja
kb psk nkqpao* Ep aepdan paniej]pao( ej sde_d _]oa pda ldkjkhkcu ]j` _kj_alpo ]na oajp pk LB ]j`
?B( bkhhksejc pda `ksjs]n` ]nnkso ha]`ejc bnki pda Olahhkqp ^kt ej Becqna -*-* =hpanj]perahu(
pda `aner]pekj _kjpejqao ^u bqnpdan Ianca $sepd epo lnkjqj_e]pekj `ah]ua` qjpeh ep paniej]pao%* Ej
pdeo _]oa( pda opnq_pqna $sde_d d]` _kjranca` ]p pda ejpanb]_a% eo ba` ^]_g pk oujp]t re] pda _u_he_
baa`^]_g hkkl pd]p ha]`o bnki pda Olahhkqp ^kt ^]_g pk Oujp]t( oaa Becqna -*-*

?kjoe`an jks sd]p d]llajo eb i]p_dejc b]eho* Pdeo ia]jo pd]p pda `aner]pekj _]jjkp ^a
atpanj]heoa` ]j` ep _n]odao ]p pda ejpanb]_a* Ep eo pdanabkna napqnja` pk oujp]t sdana ep iqop ^a

-* Iejei]heoi ]j` J]jkoujp]t -3 L]rah ?]d]



nao_qa`* Nao_qa ej pdeo _kjpatp ia]jo pd]p oujp]t lanbknio r]nekqo pulao kb ikraiajp ej kn`an
pk _d]jca pda _kj|cqn]pekj ej pda dkla pd]p pda hate_]heo]pekj kb BL eo ckejc pk oq__aa`* Pda
lna_eoa oaneao kb nao_qa opalo eo ceraj ej $.5%* Gaal ej iej` pd]p ̡olahh kqp BL̢ ej pda `a|jepekjo
ej $.5% ia]jo ̡i]p_d BL ^u ] hate_]h epai*̢ 3

$.5% Olahhkqp =hcknepdi $^]oa` kj Op]nga .,-4%
]* Ianca B ]j` olahh kqp BL
^* Eb $]% b]eho( pnu ikrejc pda Ola_ kb B̢o _kilhaiajp ]j` olahh kqp BL
_* Eb $^% b]eho( ikra pda _kilhaiajp kb B ]j` olahh kqp BL

Ep eo eilknp]jp pk gaal ej iej` pd]p pda ikraiajpo ej $.5% ]na jkp nacqh]n ba]pqna)`neraj ikra)
iajpo* Pdaen ikper]pekj eo jkp pk _na]pa ] jas ejpanlnap]pekj $a*c*( `e{anajp o_kla%7 pda ck]h eo
pk _na]pa ] jas olahhkqp _kj|cqn]pekj* >a_]qoa kb pdaen ikper]pekj( pda ikraiajpo pneccana`
^u $.5% ]na _]hha` olahhkqp)`neraj ikraiajpo( ]j` pdau ]na atla_pa` pk d]ra `e{anajp lnklanpeao
bnki ba]pqna)`neraj ikraiajpo* Bkn ba]pqna)`neraj ikraiajp ej J]jkoujp]t( oaa @a ?han_m
$.,-5%*

Ep eo ]hok sknpd jkpejc pd]p pda ikraiajpo ]na lanbknia` ^u oujp]t( ]j` jkp ^u LB* Pda e`a]
eo pd]p sdaj pda `aner]pekj _n]odao( pda hate_]heo]pekj lnk_a`qna ej $.5% oaj`o pda `aner]pekj ^]_g
pk oujp]t( ]j` ep eo oujp]t sdk d]o pk lanbkni pda ikraiajp* Pdeo eo ]c]ej ] l]np kb pda _u_he_
baa`^]_g hkkl ej Becqna -*-*

Ej kn`an pk oaa ej `ap]eh sdu olahhkqp)`neraj ikraiajp eo ] oujp]_pe_ ikraiajp $n]pdan pd]j
] lkopoujp]_pe_ ikraiajp%( ep i]u ^a ejopnq_pera pk _kil]na olahhkqp ikraiajpo pk ba]pqnao hega
pda ALL ej op]j`]n` iejei]heoi* Pda ikraiajp)pneccanejc ALL ba]pqna eo op]j`]n`hu ]ook_e]pa`
pk l]npe_qh]n ahaiajpo kb HAT ^abkna oujp]t( ^qp pdeo `kao jkp ia]j pd]p pda ALL pneccano ̤lna)
oujp]_pe_̥ ikraiajp* N]pdan( pda _kj_hqoekj eo pd]p sdeha pda ALL eo ] lnaoujp]_pe_ pneccan( ep eo
oujp]t sdk lanbknio pda ikraiajp ]j` o]peo|ao pda ALL*

Ej pda _]oa kb pda olahhkqp ]hcknepdi $.5%( pda oepq]pekj eo oeieh]n* Pda olahhkqp ]hcknepdi
oanrao ]o pda lkopoujp]_pe_ pneccan bkn ikraiajp( ^qp pda ikraiajp epoahb eo lanbknia` ^u oujp]t*
Ola_e|_]hhu( pda ikraiajp p]gao lh]_a ]bpan pda `aner]pekj eo odella` ejpk pda Oujp]t ^kt ej
Becqna -*- qoejc pda baa`^]_g hkkl*4

Sepd pdeo eooqa _h]ne|a`( hap ia jks ehhqopn]pa pda skngejc kb pda ]hcknepdi kj pda at]ilha
kb pda I]j`]nej( Skhkb ]j` Ajcheod oa_kj` lanokj lhqn]h lnkjkqjo* Ej ]hh kb pdaoa h]jcq]cao(
pda `aner]pekj ^acejo ^u iancejc ҪҟҬҭҩҨ ]j` ҪқҬҮңҝңҪқҨҮ( ueah`ejc $/,%*

3Pda ]hcknepdi eo `qa pk Op]nga $.,-4%* E d]ra _d]jca` pda skn`ejc ohecdphu pk $dklabqhhu%
b]_ehep]pa qj`anop]j`ejc*

4Ep odkqh` ^a jkpa` pd]p _kil]nejc olahhkqp)`neraj ikraiajpo pk ALL)`neraj ikraiajpo
`kao jkp ia]j pd]p J]jkoujp]t naheao kj ALL ba]pqnao pk a{a_p oq_d ikraiajpo* N]pdan( Op]nga̢o
$.,-0^% l]lan oqccaopo pd]p olahhkqp ikraiajpo i]u ej b]_p oanra ]o ] lkpajpe]h nalh]_aiajp bkn
ALL)pula kb ikraiajpo( araj pdkqcd ep nai]ejo pk ^a oaaj sdapdan pdeo eo lkooe^ha pk ]_deara ej
pda bqhh n]jca kb nahar]jp _]oao*

-* Iejei]heoi ]j` J]jkoujp]t -4 L]rah ?]d]



$/,% ҪқҬҮL

ҪқҬҮ ҪҟҬҭ

Eiia`e]pahu ]bpan ҪқҬҮL eo bknia`( ep iqop ^a olahha` kqp* Pdeo ia]jo pd]p pda decdhecdpa` jk`a
iqop ^a i]p_da` ]c]ejop ] hate_]h ajpnu pd]p _kjp]ejo pda at]_p o]ia jk`a* Pdeo eo pda _kjpajp kb
$.5]%*

Ej ]hh pdnaa h]jcq]cao( ] i]p_dejc epai eo bkqj`( ]j` olahhkqp oq__aa`o* Bkn Ajcheod( pda
nahar]jp ajpnu eo ukq ej $-1%7 bkn Skhkb( oaa pda lanba_phu i]p_dejc ajpnu $.-%7 ]j` |j]hhu bkn
I]j`]nej( oaa $]c]ej% pda lanba_phu i]p_dejc $.3%* Pda naoqhp eo pd]p ej ]hh kb pdaoa h]jcq]cao(
pda opnq_pqna $/,% eo olahha` kqp bkhhksejc pda ̡`ena_p olahhkqp̢ _h]qoa kb pda ]hcknepdi ej $.5]%*
Pdanabkna( pda kjhu `e{anaj_a ]ikjc pda h]jcq]cao eo kb pda pnere]h pula( oq_d pd]p `e{anajp
h]jcq]cao d]ra `e{anajp ldkjkhkcu ]ook_e]pa` pk pdeo opnq_pqna*

$/-% ҪқҬҮL

ҪқҬҮ ҪҟҬҭ

AJC6 ukq
SKH6 uks
I=J6 jđƖ

Oej_a pda ҪқҬҮL jk`a bkqj` ] i]p_d ej pda hate_kj( pda `aner]pekj _kjrancao* =p pdeo lkejp(
pda `aner]pekj i]u aepdan paniej]pa kn _kjpejqa ^u bqnpdan Ianca* Eb ep paniej]pao( ep skqh` ^a
lnkjkqj_a` ]o ej`e_]pa` ej $/-%* Dksaran( eb ikna ba]pqnao ]na pk ^a ]``a`( pda `aner]pekj eo jkp
lnkjkqj_a` ]o uap( ^qp oajp ^]_g pk Oujp]t qoejc pda baa`^]_g hkkl* Oqllkoa pda ba]pqna ҪҦ eo
ianca` kj pkl kb $/-%( lnk`q_ejc $/.%* Kj_a ]c]ej( ]bpan atpanj]h Ianca p]gao lh]_a( olahhkqp
p]gao lh]_a( ]j` pda jk`a _na]pa` ^u atpanj]h Ianca iqop ^a i]p_da` ]c]ejop ] hate_]h ajpnu* Pda
nahar]jp jk`a eo decdhecdpa` ej $/.%*

$/.% ҪҦL

ҪҦ ҪқҬҮL

ҪқҬҮ ҪҟҬҭ

=p pdeo lkejp( pda pdnaa h]jcq]cao l]np s]uo* Ajcheod qoao pda o]ia epai ]o ^abkna pk olahh kqp pdeo
opnq_pqna( ueah`ejc ouj_napeoi* Skhkb jks qoao pda nqha $.,% ejopa]` kb pda knecej]h sejjan $.-%*
@aolepa pdeo `e{anaj_a $ouj_napeoi ej Ajcheod( jk ouj_napeoi ej Skhkb%( pda h]jcq]cao l]ppanj

-* Iejei]heoi ]j` J]jkoujp]t -5 L]rah ?]d]



]hega ej pd]p pdau d]ra kja i]ngan bkn ]hh pdnaa ba]pqnao( oaa $//%*5

$//% ҪҦL

ҪҦ ҪқҬҮL

ҪқҬҮ ҪҟҬҭ

AJC6 ukq
SKH6 uaaj
I=J6 ̟

Dksaran( I]j`]nej d]o jk i]p_dejc epai* Pdanabkna( pda opnq_pqna _]jjkp ^a atpanj]heoa` ]j` ep
eo ba` ^]_g pk oujp]t bkn nal]en( sepd pda dean]n_du kb nal]en opn]paceao `a|ja` ^u pda olahhkqp ]h)
cknepdi* Ej pda ]hcknepdi $.5%( pda |nop pula kb nao_qa ikraiajp eo pda ok)_]hha` Ola_)ikraiajp(
oaa $.5^%* Dksaran( pdana eo jk ola_e|an ej $/.%( ]j` pdeo klpekj pdanabkna `kao jkp ha]` pk ]ju
_d]jca* =o ] naoqhp( pda nal]en opn]pacu $.5_% eo ]_per]pa` ej I]j`]nej* Pda nal]en ikraiajp eo
`ale_pa` ej $/0%( ]j` pda naoqhpejc opnq_pqna( ejlqp pkl hate_]heo]pekj( eo ej $/1%* Pda ҪҦL jk`a sa
jaa` pk olahh kqp eo decdhecdpa` pdnkqcdkqp* Ep eo pda o]ia jk`a ]o ej $/.%*

$/0%

ҪқҬҮL

ҪқҬҮ ҪҟҬҭ

ҪҦL

ҪҦ ҪқҬҮL

ҪқҬҮ ҪҟҬҭ

$/1%

ҪқҬҮL

ҪқҬҮ ҪҟҬҭ

ҪҦL

ҪҦ

Jkpa pd]p ej $/1%( pdana eo jk pn]_a kb pda ikra` _kjopepqajp* Pdeo eo ej ]__kn`]j_a sepd Op]nga
$.,-4%( sdk ]ooqiao pd]p olahhkqp ikraiajpo aepdan `k jkp ha]ra ] pn]_a( kn pd]p pda pn]_a eo
ecjkna` ^u i]p_dejc* Nac]n`haoo kb sde_d kb pdaoa klpekjo eo _knna_p( pda ҪҦL jk`a ej $/1%
eo i]p_da` ^u pda lhqn]h i]ngan iaj( na_]hh $.4%* Pdanabkna( i]p_dejc eo oq__aoobqh( ]j` pda
nahar]jp i]ngano olahh kqp pda jk`ao _en_ha` ej $/2%* Pdeo pnaa _knna_phu _]lpqnao pda ]cchqpej]pera
opnq_pqna kb pda oa_kj` lanokj lhqn]h ej I]j`]nej( ej_hq`ejc pda heja]n kn`an*

5Pda lnarekqo i]p_dao ]p pda harah kb ҪқҬҮL ]na hkop ]p pdeo lkejp( kjhu pda pklikop i]p_d
oqnrerao* Pdeo eo _]hha` ̡?u_he_ Kranne`a̢ ej J]jkoujp]t* ?u_he_ kranne`a eo pda _kjoamqaj_a kb
pda olahhkqp ]hcknepdi $.5%( sde_d namqenao pd]p pda pklikop jk`a eo olahha` kqp*

-* Iejei]heoi ]j` J]jkoujp]t ., L]rah ?]d]



$/2%

ҪқҬҮL

ҪқҬҮ ҪҟҬҭ

ҪҦL

ҪҦ

jđƖ

iaj

Bkn _qnnajp skng ej J]jkoujp]t pd]p naheao ]j` ah]^kn]pao kj pda olahhkqp ]hcknepdi( oaa >]qj]v
" H]j`an $.,-4]%( >ancoi] $.,-5%( >het $.,.-%( ?]d] $.,.-%( ?]d] $pk ]lla]n%( ?]d]( @a
?han_m " R]j`aj Sujc]an` $.,-5%( @a ?han_m $.,-5%( @a ?han_m $.,.,%( @a ?han_m " R]j`aj
Sujc]an` $.,-3%( @a ?han_m " R]j`aj Sujc]an` $.,-4%( @a ?han_m " R]j`aj Sujc]an`
$.,-5%( Ghkq`krÁ $.,.,%( P]n]h`oaj $.,-5%( P]n]h`oaj( Ia`krÁ " H]jc] $.,-4%( PÜng $.,.,%(
R]j`aj Sujc]an` ap ]h* $.,.,%( Såceah " ?]d] $.,.,%( Seh]j` $.,-4%( Seh]j` $.,-5%( VegkrÁ
$.,-4%*

Bkn na]okjo kb ol]_a( ep eo eilkooe^ha pk ehhqopn]pa dana ]hh pda r]nekqo `aner]pekj]h klpekjo pd]p
oq_d ]j ]hcknepdi k{ano( ]j` E ]i ]hok ha]rejc okia `aner]pekj]h klpekjo kqp kb pda `eo_qooekj
dana $j]iahu >]_gpn]_gejc ]j` Ola_)bkni]pekj( bkn sde_d oaa pda skngo _epa` ]^kra%* Pda lkejp
kb `eo_qooejc I]j`]nej s]o n]pdan pk odks pd]p ep eo lkooe^ha pk op]np bnki h]jcq]ca)ejr]ne]jp
]pkio( _ki^eja pdaoa ]pkio ej ] h]jcq]ca)ejr]ne]jp j]nnks oujp]t ^]oa` kj ^ej]nu Ianca( ]j`
opehh aj` ql sepd `e{anajp opnq_pqnao* Ola_e|_]hhu( sd]p sa d]ra oaaj eo pd]p I]j`]nej oa_kj`
lanokj lhqn]h lnkjkqj d]o pda opnq_pqna $/2%( sdeha Ajcheod ]j` Skhkb d]ra pda opnq_pqna ej $//%*

?nq_e]hhu( pdaoa `e{anaj_a `k jkp _kia ]^kqp ]o ] naoqhp kb h]jcq]ca l]npe_qh]n olahhkqp nqhao6
pda olahhkqp lnk_a`qna eo pda o]ia bkn Skhkb( Ajcheod ]j` I]j`]nej( na_]hh $.5%* Pda kjhu pdejc
pd]p `e{ano ]na pda hate_]h epaio* >qp oej_a pda olahhkqp lnk_a`qna _nq_e]hhu naheao kj pda hate_]h
ajpneao bkn i]p_dejc( pda hate_]h epaio ]ll]najphu _kjpnkh dks pda `aner]pekj qjbkh`o* @qa pk
pdaen ]^ehepu pk `k pdeo( pda hate_]h epaio ^a_kia pda pneccano kb opnq_pqn]h l]n]iapne_ `e{anaj_ao*

-*3 ?kj_hqoekjo
Pda e`a] pd]p hate_]h epaio ]na pda hk_e kb l]n]iapne_ r]ne]pekj d]o ^aaj ej`alaj`ajphu gjksj ej
pda iejei]heop hepan]pqna ]o pda ok)_]hha` >knan)?dkiogu ?kjfa_pqna* >]gan $.,,46 /1/% op]pao
ep ]o bkhhkso6

$/3% Pda >knan)?dkiogu _kjfa_pqna
=hh l]n]iapano kb r]ne]pekj ]na ]ppne^qp]^ha pk `e{anaj_ao ej pda ba]pqnao kb l]npe_qh]n
epaio $a*c*( pda bqj_pekj]h da]`o% ej pda hate_kj*

-* Iejei]heoi ]j` J]jkoujp]t .- L]rah ?]d]



Sdeha ]ppn]_pera kj epo ksj( ]j eooqa nah]pa` pk pda >knan)?dkiogu _kjfa_pqna eo pd]p ep ]ll]najphu
_h]odao sepd pda oeieh]nhu ]ppn]_pera e`a] kb H]pa Ejoanpekj( e*a*( pda e`a] pd]p pda ejoanpekj kb
ldkjkhkcu ]j` _kj_alpq]h ejbkni]pekj d]llajo h]pa $na_]hh Oa_pekj -*/%* Pda na]okj bkn pda
_h]od eo pda b]_p H]pa)Ejoanpekj ajp]eho ] lkopoujp]_pe_ hate_kj( ^qp oq_d ] hate_kj oaaio pk _kia
pkk h]pa pk ^a ]^ha pk ej}qaj_a dks oujp]t klan]pao* Sa ]na pdqo habp ej ] l]n]`kte_]h oepq]pekj
sdana kja oap kb e`a]o ha]`o qo pk lnklkoa ] lkopoujp]_pe_ $h]jcq]ca)l]npe_qh]n% hate_kj( sdeha
]jkpdan oap kb e`a]o ha]`o qo pk lh]_a pda $h]jcq]ca)l]npe_qh]n% hate_kj ^abkna oujp]t*

=o ] naoqhp( okia H]pa)Ejoanpekj ik`aho oq_d ]o @eopne^qpa` Iknldkhkcu ]_pq]hhu nahu kj
̡psk hate_kjo̢ ej pda oajoa kb psk `e{anajp h]jcq]ca)l]npe_qh]n heopo6 @I d]o ^kpd ] oap kb lkop)
oujp]_pe_ Rk_]^qh]nu Epaio pd]p oqllhu ldkjkhkcu ]j` _kj_alpo( ]j` ep ]hok d]o ] h]jcq]ca)
l]npe_qh]n lnaoujp]_pe_ HAT sepd h]jcq]ca)l]npe_qh]n ba]pqna ^qj`hao* Pdeo ]hhkso oq_d ik`aho
pk eilhaiajp ^kpd ik`qh]nepu ]j` pda >knan)?dkiogu _kjfa_pqna( ^qp ep _kiao ]p pda _kop kb ]j
]ll]najp `kq^hejc kb pda hate_kjo* Lnklkoejc psk hate_kjo eo _ha]nhu ] s]u kqp kb pda _kjqj`nqi(
uap ep oaaio pk ejopepqpekj]heoa pda l]n]`kt n]pdan pd]j naokhra ep*

Ej pda _kjpatp kb pdaoa _kjoe`an]pekjo( pda ejpanaop kb pda J]jkoujp]_pe_ _u_he_ olahhkqp ouopai
]o `ao_ne^a` ]^kra eo pd]p ep i]gao pda >knan)?dkiogu _kjfa_pqna _kil]pe^ha ^kpd sepd H]pa)
Ejoanpekj ̞ ]j` sepd ] oejcha $lkopoujp]_pe_% hate_kj* Iknakran( pda J]jkoujp]_pe_ hate_kj eo
_kjopn]eja` ej ] s]u pd]p ikop hate_kjo ]na jkp( j]iahu( ep kjhu _kjp]ejo sahh)bknia` oujp]_pe_
opnq_pqnao $na_]hh oa_pekj -*0%* Pdaoa hate_]h epaio ejpan]_p sepd pda olahhkqp lnk_a`qna $`ao_ne^a`
ej Oa_pekj -*2% ej ] s]u pd]p `e{anajp oujp]_pe_ opnq_pqnao ]neoa ej `e{anajp h]jcq]cao*

=o oq_d( pda ouopai _kiao n]pdan _hkoa pk eilhaiajpejc pda >knan)?dkiogu _kjfa_pqna ej ]
s]u knecej]hhu ajreoekja` ^u >knan $-5406 .)/%6 ̤Ep eo ] `aoen]^ha opal bkns]n` pk pnu ]j` naopne_p
pda _h]oo kb lkooe^ha l]n]iapano* Pda opnkjcaop _h]ei ej pdeo naola_p skqh` ^a pd]p pdana ]na jk
h]jcq]ca)l]npe_qh]n _dke_ao sepd naola_p pk pda na]hev]pekj kb qjerano]h lnk_aooao ]j` lnej_elhao*
N]pdan( ejpanh]jcq]ca r]ne]pekj skqh` ^a naopne_pa` pk pda e`ekouj_n]pe_ lnklanpeao kb hate_]h epaio*
Pdaoa e`ekouj_n]_eao( sde_d ]na _ha]nhu ha]nja`( skqh` pdaj ejpan]_p sepd cajan]h lnej_elhao kb
QC ej ] l]npe_qh]n s]u* Pdeo ejpan]_pekj skqh` naoqhp ej r]ophu `e{anajp ouopaio*̥

Nabanaj_ao
>]gan( I]ng ?* .,,4* Pda i]_nkl]n]iapan ej ] ie_nkl]n]iapne_ sknh`* Ej Pdanao] >e^an]qan

$a`*%( Pda heiepo kb oujp]_pe_ r]ne]pekj( /1-̞/3/* =iopan`]i6 Fkdj >ajf]iejo*
>]qj]v( Haj] " Ane_ H]j`an* .,-4]* @a_kjopnq_pejc _]packneao ouj_nape_ sepd pda jkiej]h _ki)

lhaiajpevan* Chkoo]6 ] fkqnj]h kb cajan]h hejcqeope_o /$-%* /-*-̞.3*
>]qj]v( Haj] " Ane_ H]j`an* .,-4^* Ouj_napeoio sepd pda jkiej]h _kilhaiajpevan* Opq`e]

Hejcqeope_] 3.$/%* 1/3̞13,*
>ancoi]( Bajj]* .,-5* Ieoi]p_dao ej bnaa nah]perao̞cn]bpejc j]jkoujp]_pe_ pnaao* Chkoo]6 ]

fkqnj]h kb cajan]h hejcqeope_o 0$-%* --5*-̞/3*

-* Iejei]heoi ]j` J]jkoujp]t .. L]rah ?]d]



>het( D]caj* .,.-* Ldn]o]h olahhkqp ]j` l]npe]h kransnepa6 kj ]j ]hpanj]pera pk ^]_gpn]_gejc*
Chkoo]6 ] fkqnj]h kb cajan]h hejcqeope_o 2$-%*

>k^]hfeg( Fkj]pd]j @]re` " DÖogqh`qn PdnÁejookj* -554* Psk da]`o ]naj p̢ ]hs]uo ^appan pd]j
kja* Oujp]t -$-%* /3̞3-*

>knan( D]cep* -540* L]n]iapne_ oujp]t* @kn`na_dp6 Bkneo*
?]d]( L]rah* .,,3* ?]oa ikraiajp ej LLo* Ej Ikjeg] >]Ŀeç( I]nej] L]jp_dar]( Iejfakjc

Okj " Lapan Orajkjeqo $a`o*%( Jkn`hu`( ola_e]h eooqa kj ol]_a( ikpekj( ]j` naoqhp( rkh* /0
$PnkioØ Skngejc L]lano kj H]jcq]ca ]j` Hejcqeope_o /0*.%( ./5̞.55* PnkioØ6 ?=OPH(
Qjeranoepu kb PnkioØ*

?]d]( L]rah* .,,5* Pda j]jkoujp]t kb _]oa* ?=OPH( Qjeranoepu kb PnkioØ `eooanp]pekj*
HBM;#mxxfyyyN8e*

?]d]( L]rah* .,-,* Pda l]n]iapano kb _]oa i]ngejc ]j` olahh)kqp `neraj ikraiajp* Ej Fan)
kaj R]j ?n]ajaj^nka_g $a`*%( Hejcqeope_ r]ne]pekj ua]n^kkg( /.̞33* =iopan`]i6 Fkdj >aj)
f]iejo*

?]d]( L]rah* .,-/* Atlh]ejejc pda opnq_pqna kb _]oa l]n]`ecio ^u pda ia_d]jeoio kb j]jkoujp]t*
J]pqn]h H]jcq]ca " Hejcqeope_ Pdaknu /-* -,-1̞-,22*

?]d]( L]rah* .,-3* Dks $jkp% pk `anera ] &=>=6 Pda _]oa kb >h]joepp̢o cajan]heo]pekj* Chkoo]6
] fkqnj]h kb cajan]h hejcqeope_o .$-%* 40*

?]d]( L]rah* .,.-* Ik`ahejc `a_hajoekjo sepdkqp `a_hajoekj ba]pqnao* Pda _]oa kb Nqooe]j* =_p]
Hejcqeope_] =_]`aie_] 23* /41̞0.1* ?iiTb,ff/QBXQ`;fRyXR88efkyekXkykRXyy9jj*

?]d]( L]rah* pk ]lla]n* Pda j]jkoujp]t kb _]oa _kilapepekj* ] opq`u kb jqian]h ldn]oao ej Kooape_
]j` Nqooe]j* H]jcq]ca O_eaj_a Lnaoo*

?]d]( L]rah( G]naj @a ?han_m " Cqe`k R]j`aj Sujc]an`* .,-5* Pda |ja opnq_pqna kb pda _ki)
l]n]pera* Opq`e] Hejcqeope_] 3/$/%* Aopei]pa` ]qpdknodel6 //!( 03,̞1.-* ?iiTb,ff/QBX
Q`;fRyXRRRRfbimHXRkRyd*

?]h]^naoa( =j`na]* .,,4* Kj ]^okhqpa ]j` _kjpatpq]h ouj_napeoi* Ej =o]b >]_dn]_d " =j`nas
Jarejo $a`o*%( Ej}a_pekj]h e`ajpepu( -12̞.,1* Ktbkn`6 Ktbkn` Qjeranoepu Lnaoo*

?dkiogu( Jk]i* -551* Pda iejei]heop lnkcn]i* ?]i^ne`ca( I]oo]_dqoappo6 IEP Lnaoo*
?dkiogu( Jk]i* .,,0* >aukj` atlh]j]pknu ]`amq]_u* Ej =`ne]j] >ahhappe $a`*%( Opnq_pqnao ]j`

^aukj` $Pda _]npkcn]ldu kb oujp]_pe_ opnq_pqnao /%( -,0̞-/-* Ktbkn`6 Ktbkn` Qjeranoepu
Lnaoo*

?ejmqa( Cqcheahik " Hqece Nevve* .,-,* Pda _]npkcn]ldu kb oujp]_pe_ opnq_pqnao* Ej >anj` Daeja
" Daegk J]nnkc $a`o*%( Pda Ktbkn` d]j`^kkg kb hejcqeope_ ]j]huoeo( 1-̞21* Ktbkn`6 Ktbkn`
Qjeranoepu Lnaoo*

?khhejo( ?dneo " Ne_d]n` G]uja* .,.-* Pks]n`o ] pdaknu kb iknldkhkcu ]o oujp]t* io*( JUQ(
hejc^qvv+,,125/*

?qhe_kran( Lapan S " N]u F]_gaj`k{* .,,1* Oeilhan oujp]t* Ktbkn`6 Ktbkn` Qjeranoepu Lnaoo*

-* Iejei]heoi ]j` J]jkoujp]t ./ L]rah ?]d]



?qhe_kran( Lapan S " N]u F]_gaj`k{* .,,2* Pda oeilhan oujp]t dulkpdaoeo* Pnaj`o ej _kcjepera
o_eaj_ao -,$5%* 0-/̞0-4*

?uokqs( Ie_d]ah* .,,5* Pda l]n]`eci]pe_ opnq_pqna kb lanokj i]ngejc* Jas Ukng6 Ktbkn` Qje)
ranoepu Lnaoo*

@a ?han_m( G]naj* .,-/* = qje|a` oujp]t kb jac]pekj* Cdajp6 Qjeranoepu kb Cdajp Ld@ `eooanp])
pekj*

@a ?han_m( G]naj* .,-5* Bnaj_d jac]pekj( pda oqlanoap lnej_elha ]j` ba]pqna _kjoanr]pekj* Ej
Iene]i >kqvkqep]( =jja >naep^]npd( Hearaj @]j_g]anp " Aheo]^apd Sepvajd]qoaj $a`o*%(
?u_hao ej h]jcq]ca _d]jca( -55̞..3* Ktbkn`6 Ktbkn` Qjeranoepu Lnaoo*

@a ?han_m( G]naj* .,.,* Pda iknldkoujp]t kb jac]pera i]ngano* = j]jkoujp]_pe_ ]__kqjp*
Ikqpkj `a Cnqupan*

@a ?han_m( G]naj " Cqe`k R]j`aj Sujc]an`* .,-3* &=>= nareoepa`6 are`aj_a bnki ?va_d ]j`
H]pej `acnaa iknldkhkcu* Chkoo] .$-%* 256 -)/.*

@a ?han_m( G]naj " Cqe`k R]j`aj Sujc]an`* .,-4* Qjiancejc ]j]hupe_ _kil]n]perao*
Favegkohkrhfa -5$/%* /0-̞/2/*

@a ?han_m( G]naj " Cqe`k R]j`aj Sujc]an`* .,-5* Jac]pekj ]j` pda bqj_pekj]h oamqaj_a*
J]pqn]h H]jcq]ca " Hejcqeope_ Pdaknu /3$.%* 0.1̞02,*

BÁ^nac]o( =jpkjek* .,,3* =j atd]qopera hate_]heo]pekj ]__kqjp kb `ena_pekj]h _kilhaiajpo* Ej
Ikjeg] >]Ŀeç( I]nej] L]jp_dar]( Iejfakjc Okj " Lapan Orajkjeqo $a`o*%( Jkn`hu`( ola_e]h
eooqa kj ol]_a( ikpekj( ]j` naoqhp $PnkioØ Skngejc L]lano kj H]jcq]ca ]j` Hejcqeope_o
/0*.%( -21̞-55* PnkioØ6 ?=OPH( Qjeranoepu kb PnkioØ*

BÁ^nac]o( =jpkjek* .,,5* =j ]ncqiajp bkn ldn]o]h olahh)kqp6 ej`a|jepao ]j` ejpannkc]perao ej
Ol]jeod* Ej Lapan Orajkjeqo( Cehhe]j N]i_d]j`( Ie_d]h Op]nga " Gjqp P]n]h` P]n]h`oaj
$a`o*%( Jkn`hu` /26 ola_e]h eooqa kj J]jkoujp]t( -.5̞-24* PnkioØ6 ?=OPH*

Bk`kn( Fannu =* -54/* Pda ik`qh]nepu kb iej` 6 ]j aoo]u kj b]_qhpu lou_dkhkcu* ?]i^ne`ca(
I]oo*6 IEP Lnaoo* -01*

Ceknce( =haoo]j`n] " B]^ek Le]jaoe* -552* Ran^ ikraiajp ej Ep]he]j ]j` ouj_nape_ _]packneao*
Lnk^qo 4* -/3̞-2,*

D]hha( Iknneo " =ha_ I]n]jpv* -55/* @eopne^qpa` Iknldkhkcu ]j` pda lea_ao kb ej}a_pekj* Ej
Gaj D]ha " F]u Gauoan $a`o*%( Pda reas bnki ^qeh`ejc .,( ---̞-32* ?]i^ne`ca( I=6 IEP
Lnaoo*

D]n^kqn( @]jeah* .,--* R]haj_a ]j` ]pkie_ jqi^an* Hejcqeope_ ejmqenu 0.$0%* 12-̞150*
D]nhau( Dae`e* .,,4* Sdaj eo ] ouj_napeoi ikna pd]j ] ouj_napeoi; Ej @]jeah D]n^kqn( @]re`

=`can " Oqo]j] >Éf]n $a`o*%( Lde pdaknu( .1-̞.50* Ktbkn`6 Ktbkn` Qjeranoepu Lnaoo*
D]nhau( Dae`e " Ahev]^apd Neppan* .,,.* Lanokj ]j` jqi^an ej lnkjkqjo6 ] ba]pqna)cakiapne_

]j]huoeo* H]jcq]ca 34$/%* 04.̞1.2*
Dac]npu( Ie_d]ah* .,,1* = ba]pqna)^]oa` oujp]t kb bqj_pekj]h _]packneao6 Pda opnq_pqna( ]_mqeo)

epekj( ]j` ola_e|_ eil]eniajp kb bqj_pekj]h ouopaio* >anhej( Jas Ukng6 S]hpan `a Cnqupan*

-* Iejei]heoi ]j` J]jkoujp]t .0 L]rah ?]d]



G]uja( Ne_d]n`* .,,1* Ikraiajp ]j` oehaj_a* Ktbkn`6 Ktbkn` Qjeranoepu Lnaoo*
Ghkq`krÁ( Rankjeg]* .,.,* Pda ejpan]_pekj kb bqj_pekj]h iknldaiao ejoe`a pda jkiej]h ldn]oa*

IÜj_daj6 HEJ?KI Ci^D*
H]j`an( Ane_ " Hehe]ja D]acai]j* .,-2* Pda j]jkoujp]t kb ol]pe]h `aeteo* Opq`e] Hejcqeope_]*

-̞22*
I]n]jpv( =ha_* -550* = h]pa jkpa kj h]pa ejoanpekj* Ej Ukqjc Oqj Gei( >uqjc)?dkkj Haa(

Gukqjc)F]a Haa( Guqj)Gskj U]jc " Fkjc)Gqne Ukkj $a`o*%( Atlhkn]pekjo ej cajan]pera
cn]ii]n6 ] baopo_dnebp bkn @kjc)Sdaa U]jc( /52̞0-/* Oakqh6 D]jgqg*

I]n]jpv( =ha_* -552* ?]p ]o ] ldn]o]h e`eki6 _kjoamqaj_ao kb h]pa ejoanpekj ej @eopne^qpa` Ikn)
ldkhkcu* io*( IEP*

Iehhan( Ldehel( Cak{nau Lqhhqi " =njkh` Vse_gu* -553* Pda lnej_elha kb ldkjkhkcu)bnaa oujp]t6
bkqn ]ll]najp _kqjpanat]ilhao ej Bnaj_d* Fkqnj]h kb Hejcqeope_o //* 23̞5,*

L]jp_dar]( I]nej]* .,,5* @ena_pekj]h atlnaooekjo _nkoo)hejcqeope_]hhu* J]jkoujp]t ]j` hate_]hev)
]pekj* Ej Lapan Orajkjeqo( Cehhe]j N]i_d]j`( Ie_d]h Op]nga " Gjqp P]n]h` P]n]h`oaj $a`o*%(
Jkn`hu` /26 ola_e]h eooqa kj J]jkoujp]t( 3̞/5* PnkioØ6 ?=OPH*

L]jp_dar]( I]nej]* .,-,* Pda oujp]_pe_ opnq_pqna kb hk_]pekjo( ck]ho ]j` okqn_ao* Hejcqeope_o
04$1%* -,0/̞-,4-*

L]jp_dar]( I]nej]* .,--* @a_kilkoejc l]pd6 Pda j]jkoujp]t kb `ena_pekj]h atlnaooekjo*
PnkioØ6 Qjeranoepu kb PnkioØ `eooanp]pekj*

Ld]j( Pn]jc " Jecah @q{eah`* .,-5* = ikna lanba_p qje|_]pekj6 atlhknejc ] j]jk)oujp]_pe_
okhqpekj pk reapj]iaoa ñÃ* Ej Jecah @q{eah`( Pn]jc Ld]j " Pqa Pnejd $a`o*%( Ejpan`eo_elhej]nu
lanola_perao kj reapj]iaoa hejcqeope_o( 25̞4,* =iopan`]i6 Fkdj >ajf]iejo*

O]qanh]j`( Qhe( F]j =j`anooaj " G]vqgk U]poqodenk* .,,1* Pda lhqn]h eo oai]jpe_]hhu qji]nga`*
Ej Opaldaj Galoan " I]nc] Naeo $a`o*%( Hejcqeope_ are`aj_a( 0-/̞0/0* @a Cnqupan Ikqpkj*

Op]nga( Ie_d]h* .,,5* J]jkoujp]t* = odknp lneian pk ] jas ]llnk]_d pk h]jcq]ca* Ej Lapan Oraj)
kjeqo( Cehhe]j N]i_d]j`( Ie_d]h Op]nga " P]n]h` P]n]h`oaj $a`o*%( Jkn`hu` /26 ola_e]h eooqa
kj J]jkoujp]t( -̞2* PnkioØ6 Qjeranoepu kb PnkioØ* HBM;#mxxfyyRkjy*

Op]nga( Ie_d]h* .,-0]* ?ha]jejc ql pda hate_kj* Hejcqeope_ =j]huoeo /5* .01̞.12*
Op]nga( Ie_d]h* .,-0^* Pks]n`o ahac]jp l]n]iapano6 h]jcq]ca r]ne]pekj na`q_ao pk pda oeva kb

hate_]hhu)opkna` pnaao* Ej I* ?]nia Le_]hhk $a`*%( Hejcqeope_ r]ne]pekj ej pda iejei]heop bn]ia)
skng( -0,̞-1.* Ktbkn`6 Ktbkn` Qjeranoepu Lnaoo*

Op]nga( Ie_d]h* .,-4* ?kilhat habp ^n]j_dao( olahhkqp( ]j` lna|tao* Ej Haj] >]qj]v( G]naj @a
?han_m( Hehe]ja D]acai]j " Ane_ H]j`an $a`o*%( Atlhknejc j]jkoujp]t( ./5̞.05* Ktbkn`6
Ktbkn` Qjeranoepu Lnaoo*

P]n]h`oaj Ia`krÁ( Hq_ea " >]npkov Seh]j`* .,-5* Oaiahb]_perao ]na ^eccan pd]j `acnaa ]_deara)
iajpo* J]pqn]h H]jcq]ca " Hejcqeope_ Pdaknu /3* -02/̞-1-/*

-* Iejei]heoi ]j` J]jkoujp]t .1 L]rah ?]d]



P]n]h`oaj( Gjqp P]n]h`* .,,5* Hate_]hevejc jqi^an ]j` caj`an ej Hqjece]j]* Ej Lapan Orajkjeqo(
Cehhe]j N]i_d]j`( Ie_d]h Op]nga " Gjqp P]n]h` P]n]h`oaj $a`o*%( Jkn`hu` /26 ola_e]h eooqa
kj J]jkoujp]t( --/̞-.3* PnkioØ6 ?=OPH*

P]n]h`oaj( Gjqp P]n]h`* .,-,* Pda j]jkoujp]t kb Jcqje jkqj _h]oo lna|tao ]j` _kj_kn`o* Hej)
cq] -.,$2%* -1..̞-104*

P]n]h`oaj( Gjqp P]n]h`* .,-3* = na_]h_epn]jp ouj_napeoi* Nereop] `e Cn]ii]pe_] Cajan]per] ̟
Naoa]n_d ej Cajan]pera Cn]ii]n /5$-%* /*-̞4*

P]n]h`oaj( Gjqp P]n]h`* .,-5* =j ejpnk`q_pekj pk J]jkoujp]t* Hejcqeope_o R]jcq]n` 1$-%*
P]n]h`oaj( Gjqp P]n]h`( Hq_ea P]n]h`oaj Ia`krÁ " @]re` H]jc]* .,-4* ?h]oo lna|tao ]o ola)

_e|ano ej Okqpdanj >]jpq* J]pqn]h H]jcq]ca " Hejcqeope_ Pdaknu* -̞12*
PÜng( Qpgq* .,.,* P]_ghejc pda ]qciajp]pera lqvvha ej Pqngeod* Ej Lnk_aa`ejco kb pda skngodkl

kj pqnge_ ]j` h]jcq]cao ej _kjp]_p sepd pqnge_( rkh* 1( -11̞-2.*
Qne]canag]( Fq]j* -555* Iqhpelha olahh)kqp* Ej O]iqah Alopaej " Jkn^anp Dknjopaej $a`o*%( Skng)

ejc iejei]heoi( .1-̞.4.* ?]i^ne`ca( I]oo]_dqoappo6 IEP Lnaoo*
R]j`aj Sujc]an`( Cqe`k* .,-4* Pda ba]pqna opnq_pqna kb lnkjkqjo6 ] lnk^a ejpk iqhpe`eiaj)

oekj]h l]n]`ecio* Ej Haj] >]qj]v( G]naj @a ?han_m( Hehe]ja D]acai]j " Ane_ H]j`an $a`o*%(
Atlhknejc j]jkoujp]t( .33̞/,0* Ktbkn`6 Ktbkn` Qjeranoepu Lnaoo*

R]j`aj Sujc]an`( Cqe`k( Ie_d]h Op]nga( G]naj @a ?han_m " L]rah ?]d]* .,.,* Dks pk ^a
lkoepera* Chkoo] 1$-%* ./*

Såceah( I]n_ej " L]rah ?]d]* .,.,* Qjerano]h oai]jpe_ ba]pqnao ]j` pda pulkhkcu kb _]n`ej]h
jqian]ho* ?]p]h]j Fkqnj]h kb Hejcqeope_o -5* -55̞..5*

Seh]j`( >]npkov* .,-4* = jkpa kj hate_]hevejc ̡sd]p̢ ]j` ̡sdk̢ ej Nqooe]j ]j` ej Lkheod* Lkvj]j
Opq`eao ej ?kjpailkn]nu Hejcqeope_o 10$0%* 13/̞2,0*

Seh]j`( >]npkov* .,-5* Pda olahh)kqp ]hcknepdi ]j` hate_]hev]pekj l]ppanjo* oh]re_ ran^o ]j` _ki)
lhaiajpevano* >anhej6 H]jcq]ca O_eaj_a Lnaoo* ?iiTb,ffH�M;b+B@T`2bbXQ`;f+�i�HQ;f
#QQFfk9k*

VegkrÁ( I]ngÉp]* .,-4* He_ajoejc kb rksah hajcpd ej ?va_d* Pda oujp]t)ldkjkhkcu ejpanb]_a*
>anhej6 Lapan H]jc*

Vse_gu( =njkh`* -525* Ldkjkhkce_]h _kjopn]ejpo ej oujp]_pe_ `ao_nelpekjo* L]lano ej Hejcqeope_o
-* 0--̞01/*

Vse_gu( =njkh` " Cak{nau Lqhhqi* -542* Pda lnej_elha kb ldkjkhkcu)bnaa oujp]t6 ejpnk`q_pknu
nai]ngo* Skngejc l]lano ej Hejcqeope_o /.* 2/̞5-*

-* Iejei]heoi ]j` J]jkoujp]t .2



. Nqooe]j @a_hajoekj
L]rah ?]d]

>]_gcnkqj`
Ej pda ejpnk`q_pknu _d]lpan $Oa_pekj -*2%( E c]ra ]j at]ilha ]o pk dks _nkoohejcqeope_ `e{anaj_ao
^apsaaj .j` lanokj lhqn]h lnkjkqjo _]j ^a ik`aha` qoejc pda e`a] kb nkkp oeva* Pda e`a] s]o
pd]p I]j`]nej d]` jk hate_]h ajpnu pd]p skqh` ^a ̡^ec ajkqcd̢ pk olahh kqp .j` lanokj ba]pqnao
]j` lhqn]h ]o kja lea_a( ]j` pdanabkna( ep d]` pk ejpnk`q_a pda lhqn]h i]ngan )iaj ]o pda olahhkqp
kb lhqn]h* Pda kpdan h]jcq]cao `eo_qooa` ej Oa_pekj -*2 `e` d]ra ] hate_]h ajpnu pd]p s]o ̡^ec
ajkqcd̢ pk olahhkqp ]hh pda ba]pqnao( ]j` ok pdau d]` ] ikjkiknldaie_ .j` lanokj lhqn]h* Ej
pda _qnnajp _d]lpan( E qoa pda ranu o]ia e`a] $j]iahu pd]p hate_]h epaio _]j `e{an ej oeva% pk
atlh]ej ejpn])h]jcq]ca r]ne]pekj* Ikna ola_e|_]hhu( pda e`a] E od]hh atlhkna ej pdeo _d]lpan eo pd]p
eb sepdej kja ]j` ] oejcha h]jcq]ca( pda hate_kj _kjp]ejo jkqjo sepd hate_]h ajpneao kb `e{anajp
oeva( a]_d kb pda jkqjo sehh d]ra ] ohecdphu `e{anajp ^ad]rekn* Pda dulkpdaoeo E lqp bknpd eo pd]p
`a_hajoekj _h]ooao ]neoa ]o ] naoqhp kb oq_d ] oepq]pekj*

Pda ]npe_ha `eo_qooao pda Nqooe]j `a_hajoekj( jaranpdahaoo oeieh]n b]_po ]na bkqj` ]_nkoo ]
jqi^an kb Oh]re_ h]jcq]cao( ej_hq`ejc ?va_d* Pda na]okj sdu E _dkoa Nqooe]j ]o pda h]jcq]ca
pk ^a `ao_ne^a` $n]pdan pd]j ?va_d% eo jkp ^a_]qoa Nqooe]j skqh` ^a okiadks ejdanajphu ikna
ejpanaopejc ̞ pda na]okj s]o ln]ci]pe_6 ]j ]npe_ha kj Nqooe]j sehh ]ppn]_p ] se`an na]`anodel
pd]j ]j ]npe_ha kj ?va_d( sdeha ]hhksejc ia pk h]u kqp pda ^]oe_ e`a]o kj ] i]pane]h pd]p _hkoahu
naoai^hao ?va_d* ?qnnajphu( E ]i oqlanreoejc ] Ld@ opq`ajp $Hq_ea F]jgŋ% sdk eo ]llhuejc pda
o]ia oap kb e`a]o pk pda ?va_d `a_hajoekj* Dan pdaoeo $pk ^a `abaj`a` ej pda _kqnoa kb .,..%
`aikjopn]pao pda re]^ehepu kb pda ]j]hupe_ pkkho ej pda _kjpatp kb pda ?va_d `a_hajoekj*

.3
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ABSTRACT

This paper presents an analysis of the Russian declension in Nanosyntax (Starke 2009, 2018). The analysis
has two theoretically important aspects. First, it makes no reference to language-particular declension
features. This allows one to maintain the idea that morphosyntactic features are drawn from a set provided
by the UG, i.e., language invariant. The analysis also does not use contextual rules. In order to correctly pair
the right ending with a particular root, the analysis only relies on specifying each marker for the features it
spells out. The correct pairing of roots and affixes falls out from such a specification and the Nanosyntax
model of spellout.

KEYWORDS

Nanosyntax, declension, Russian, morphology, syntax

1. THE ARBITRARY NATURE OF DECLENSIONS

Let me start by introducing two Russian nouns, namely ‘snowstorm’ and ‘week.’ Their roots are
given in (1).

(1) Russian
a. metel’- ‘snowstorm’
b. nedel’- ‘week’
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/ Pda Beja opnq_pqna kb pda _kil]n]pera
L]rah ?]d] " G]naj @a ?han_m " Cqe`k R]j`aj Sujc]an`

>]_gcnkqj`
Pda ]npe_ha pd]p eo _kjp]eja` ej pdeo _d]lpan d]o ^aaj lq^heoda` ej Opq`e] Hejcqeope_] ej .,-5* Ep eo
pda ̤kh`aop̥ ]npe_ha ej pda _qnnajp _khha_pekj $sneppaj .,-3%* Ep lnklkoao pd]p `e{anajp ]`fa_per]h
nkkpo ej ?va_d ]na hate_]hhu ]ook_e]pa` pk pnaao kb `e{anajp oevao( ]j` pdeo ej}qaj_ao pda iknldk)
hkce_]h i]ngejc kb pda _kil]n]pera* Pda _qnnajp _d]lpan eo ]_pq]hhu pda |nop lh]_a sdana pda e`a]
kb qoejc `e{anajpe]h nkkp oeva pk ik`ah ]hhkiknld oaha_pekj ^u nkkpo ]lla]no bkn pda |nop peia*

Pda oa_kj` e`a] pd]p eo `abaj`a` dana _kj_anjo nkkp oqllhapekj* Pda e`a] sa lqp bknpd eo
pd]p psk nkkpo ej ] oqllhapera l]en $hega ckk` ro* ^app)% ]na jkp ola_e|a` bkn pda at]_p o]ia oap kb
ba]pqnao( ^qp pdau `e{an ej oeva( fqop hega psk ]hhkiknlde_ aj`ejco `k* Ej ]``epekj( sa lnklkoa pd]p
oqllhapera nkkpo ]na nah]pa` pk a]_d kpdan re] lkejpano $] `are_a pd]p d]o ^aaj ^nea}u iajpekja`
ej pda lnarekqo _d]lpan%*

Pdeo ^aejc pda kh`aop _d]lpan( pdana ]na ]hok ] _kqlha kb pdaknape_]h lnklko]ho pd]p `k jkp
`ena_phu i]p_d sepd pda pdaknu _kjp]eja` ej pda nai]ejejc _d]lpano* Pda kja pd]p eo land]lo
pda a]oeaop pk jkpe_a eo pd]p sa ]^]j`kj dana pda Ahoasdana ?kj`epekj ]j` nalh]_a ep ^u pda ok)
_]hha` B]epdbqhjaoo ?kj`epekj( sde_d eo ] lkoepekj pd]p sa d]ra ]^]j`kja` ej kqn h]pan pdejgejc*
Dksaran( pda `e{anaj_a `kao jkp ]{a_p iq_d kb pda oq^op]j_a( ]o b]n ]o E _]j oaa( ]j` E ej_hq`a
pdeo ]npe_ha dana bkn sd]p E _kjoe`an pk ^a epo na]h r]hqa( j]iahu pda e`a] pd]p $]n^epn]nu% nkkp oeva
eo ]j ejpanaopejc pdaknape_]h pkkh pd]p ]hhkso bkn ]j ahac]jp aj_k`ejc kb ]hhkiknld oaha_pekj kj
pda kja d]j`( ]j` nkkp oqllhapekj kj pda kpdan*

E ]hok s]jp pk ]`` pd]p pda pdaknu k{ana` ej pda ]npe_ha ha]rao kja klaj eooqa( sde_d eo pda
]j]huoeo kb ] _h]oo kb ]`fa_perao hega ̡osaap̢ ̞ ̡osaapan̢ $oh]`)g)Ý ̞ oh]`)Ŀ)Í%* Sa ]_gjksha`ca
pdeo eooqa ej Bkkpjkpa -, kb pda ]npe_ha*

Oej_a pda lq^he_]pekj kb pda _qnnajp ]npe_ha( sa d]ra sknga` kqp psk `e{anajp ]j]huoao kb
pdeo l]ppanj* Kja kb pdaoa klpekjo d]o ^aaj lq^heoda` ]o ]j ]npe_ha ej Chkoo] $R]j`aj Sujc]an`
ap ]h* .,.,%* Sa lnklkoa pdana pd]p pdeo l]ppanj ]_pq]hhu namqenao kja pk ]^]j`kj pda _kjp]ejiajp
nah]pekj ^apsaaj pda lkoepera ]j` pda _kil]n]pera( sde_d eo okiapdejc pd]p sa nahu kj dana* Pdeo
ikra ]hhksa` qo pk ej_knlkn]pa pda l]ppanj kb pda ]`fa_pera ̡osaap(̢ ^qp ej a{a_p( ep namqenao pd]p
iq_d kb pda _kjpajp kb pda _qnnajp ]npe_ha iqop ^a napdkqcdp ]j` ]`fqopa` pk pda jkj)_kjp]ejiajp
opnq_pqnao* Pdeo pqnja` kqp pk ^a ] `e{e_qhp p]og ]j` ep n]eoa` okia eooqao pd]p sa ]na opehh jkp
]^ha pk oq__aoobqhhu ]``naoo*
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Ej l]np ]o ] naoqhp kb pdeo( sa _kjpejqa` atlhknejc pdeo _h]oo kb ]`fa_perao ]j` sa d]ra `eo)
_krana` ] jas pula kb ]j]huoeo pd]p sa ]na _qnnajphu atlhknejc* Pdeo ]hpanj]pera ]hhkso qo pk
lnaoanra _kjp]ejiajp ^apsaaj pda lkoepera ]j` pda _kil]n]pera( ]j` ep pdanabkna ]hhkso qo pk
gaal ]hh pda lnklko]ho ej pdeo ]npe_ha ejp]_p $sdeha oq__aoobqhhu ej_knlkn]pejc pda ]``epekj]h l]p)
panj kb pda ]`fa_pera ̡osaap̢%* Sa d]ra na]_da` pdeo ck]h ^u ejpnk`q_ejc $bkn pda lqnlkoa kb pda
̡osaap̢ _h]oo kb ]`fa_perao% ] jas pula kb hate_]h ajpneao( atlhkna` bkn pda |nop peia ej >het $.,.-%(
sde_d sa _]hh Ikraiajp ?kjp]ejejc Pnaao $I?Po%* Pda e`a] ^adej` I?Po eo pd]p hate_]h pnaao
`e{an jkp kjhu ej pdaen oeva( ^qp pdau i]u ]hok _k`a ikraiajp kb pda ̡nkkp̢ _kjopepqajp pk r]nekqo
daecdpo sepdej pda bqj_pekj]h oamqaj_a* E `ao_ne^a pdeo okhqpekj ]p pda aj` kb pda _qnnajp _d]lpan(
ej ]j ]llaj`et pk pda ]npe_ha*

Pda h]op lkejp kb pdeo ^]_gcnkqj` oa_pekj eo pk _h]nebu iu nkha ]o ] _kjpne^qpkn pk pdeo ]npe_ha*
Ej pda ejepe]h bkkpjkpa kb pda ]npe_ha pd]p bkhhkso( ep eo op]pa` pd]p pda ]qpdkno ]na heopa` ]hld]^ap)
e_]hhu( sde_d eo ] nai]ng pd]p eo ejpaj`a` pk _kjrau pda e`a] pd]p sa d]ra _kjpne^qpa` pk pdeo
]npe_ha amq]hhu* Sa `eo_qooa` pda e`a]o lnaoajpa` dana ranu kbpaj sepd a]_d kpdan ]j` sa a]_d
_kjpne^qpa` pk pda snepejc( na)snepejc( a`epejc( ap_* =o ] naoqhp( pda _kjpne^qpekjo kb pda ej`ere`q]h
]qpdkno ]na `e{e_qhp pk oal]n]pa*

Nabanaj_ao
>het( D]caj* .,.-* Ldn]o]h olahhkqp ]j` l]npe]h kransnepa6 kj ]j ]hpanj]pera pk ^]_gpn]_gejc*

Chkoo]6 ] fkqnj]h kb cajan]h hejcqeope_o 2$-%*
R]j`aj Sujc]an`( Cqe`k( Ie_d]h Op]nga( G]naj @a ?han_m " L]rah ?]d]* .,.,* Dks pk ^a

lkoepera* Chkoo]6 ] fkqnj]h kb cajan]h hejcqeope_o 1$-%* ./*-̞/0*

/* Pda Beja opnq_pqna kb pda _kil]n]pera 3, ?]d] " @a ?han_m " R]j`aj Sujc]an`



THE FINE STRUCTURE OF THE
COMPARATIVE*

Pavel Caha, Karen De Clercq & Guido Vanden Wyngaerd

Abstract. The paper provides evidence for a more articulated structure of the
comparative as compared with the one in Bobaljik (2012). We propose to split up
Bobaljik’s CMPR head into two distinct heads, C1 and C2. Looking at Czech, Old
Church Slavonic and English, we show that this proposal explains a range of facts
about suppletion and allomorphy. A crucial ingredient of our analysis is the claim
that adjectival roots are not a-categorial, but spell out adjectival functional
structure. Specifically, we argue that adjectival roots come in various types,
differing in the amount of functional structure they spell out. In order to correctly
model the competition between roots, we further introduce a Faithfulness
Restriction on Cyclic Override, which allows us to dispense with the Elsewhere
Principle.

1. Introduction

The seminal study of Bobaljik (2012) has put the morphosyntax of degree
comparison firmly on the research agenda. Central to his claims is the
Containment Hypothesis (Bobaljik 2012:4):

(1) Containment Hypothesis
The representation of the superlative properly contains that of the
comparative.

A language like Czech provides overt morphological evidence for this
hypothesis, in that the marker of the comparative (–ějš) also shows up in
the superlative, which adds the prefix nej– to the comparative form:1

(2) POS CMPR SPRL

mil-!y mil-ejš-!ı nej-mil-ejš-!ı ‘nice/kind’
červen-!y červen-ějš-!ı nej-červen-ějš-!ı ‘red’
hloup-!y hloup-ějš-!ı nej-hloup-ějš-!ı ‘stupid’
bujar-!y bujař-ejš-!ı nej-bujař-ejš-!ı ‘merry’

The syntax Bobaljik proposes is accordingly as in (3). The crucial part of
the tree is the containment relation between the degrees, such that the

*The authors are listed in alphabetical order. We wish to thank the anonymous reviewers
for Studia Linguistica, Anna Szabolcsi, Edwin Williams, the ComForT research group at
KU Leuven, as well as the audience at the 2018 Olinco conference in Olomouc for their
feedback. Pavel Caha’s work on this paper was supported by a grant from the Czech Science
Foundation Grantov!a Agentura Česk!e Republiky (GAČR) number GA17-10144S.

1 The final vowels in these forms are concord markers. We ignore them in what follows.

Studia Linguistica 73(3) 2019, pp. 470–521. © 2019 The Editorial Board of Studia Linguistica
Published by John Wiley & Sons Ltd, 9600 Garsington Road, Oxford OX4 2DQ, UK, and 350 Main Street, Malden,
MA 02148, USA
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=llaj`et
Ej pdeo ]llaj`et( ep eo iu ck]h pk _hkoa kja c]l pd]p sa d]ra habp klaj ej pda ]npe_ha* Pda c]l
_kj_anjo pda ]j]huoeo kb pda ]`fa_pera ̡osaap̢ $oh]`)g)Ý% ]j` epo _kil]n]pera $oh]`)Ŀ)Í%( sdana pda
`aner]pekj]h oq{et )g eo `nklla` ej pda _kil]n]pera* Pda l]ppanj eo nala]pa` ej $-]% $ep d]o ^aaj
iajpekja` ej Bkkpjkpa -, kb pda ]npe_ha%* Ep _kjpn]opo sepd pda l]ppanj ej $-^%( sde_d sa ]j]huva
ej pda i]ej patp* Ej pda at]ilha( E chkoo pda iknldaia )g ]o қүҡ bkn ̡]qciajp*̢ Jkpa pd]p E ]`klp
dana ] ola_e|_ ]j]huoeo kb pda l]ppanj ej $-^%( sdana ej pda _kil]n]pera( pda ]qciajp eo ]_pq]hhu
bkhhksa` ^u )Ŀ( n]pdan pd]j ^u ] ¸* Pdnkqcd l]h]p]hev]pekj $ghqv)í)Ŀ)Í% ]j` _hqopan oeilhe|_]pekj(
sa cap pda oqnb]_a bkni ghqv)í)Í*

$-% ]* oh]`
osaap

)g
қүҡ

)Ý
қҡҬ

̟ oh]`
osaap

)Ŀ
ҝғ

)Í
қҡҬ

^* ghqv
ohellanu

)g
қүҡ

)Ý
қҡҬ

̟ ghqv
osaap

)g
қүҡ

)Ŀ
ҝғ

)Í
қҡҬ

$→ ghqv)í)Í%

Sd]p E jks s]jp pk odks eo dks sa _]j ej_knlkn]pa pda l]ppanj ej $-]% ejpk kqn pdaknu sepdkqp
_d]jcejc pda naop kb pda ]j]huoeo ]o lnaoajpa` ej pda ]npe_ha* Pda e`a] pk ^a lnaoajpa` eo ^]oa` kj
kqn fkejp skng oq^oamqajp pk pda lq^he_]pekj kb pda ]npe_ha* Pda lnklko]h naheao kj pda e`a] pd]p
pdana eo ] ̤ikra` nkkp ejoe`a pda hate_]h epai̥ $]o sa d]ra ldn]oa` ep ej Bkkpjkpa -,%* Dksaran(
pda l]npe_qh]n hate_]h ajpnu sa d]ra lnklkoa` ej pda bkkpjkpa `kao ej`aa` ̤n]eoao okia pa_dje_]h
]j` ailene_]h eooqao(̥ ]j` pd]p eo sdu ] ohecdphu `e{anajp okhqpekj eo jaa`a`* Pda _knna_p hate_]h
ajpnu eo `ale_pa` ej $.%*

$.% ?-L

"
L

***

?-L

?- ML

M

⇔ +oh]`+ $ҭұҟҟҮ%

Pda |nop pdejc pk jkpa ]^kqp pdeo ajpnu eo pd]p ep eo kb pda oeva ?-L* Pdeo eo sd]p i]gao ep _ki)
^eja sepd )Ŀ ej pda _kil]n]pera* Dksaran( qjhega ̡op]j`]n`̢ ?-L nkkpo( pda hksanikop

"
L eo

`eolh]_a` pk pda pkl kb pda pnaa* Pda `eolh]_aiajp eo `qa pk olahhkqp ikraiajp d]rejc ikra`
pda
"

L pk pda habp( ]j` pd]p eo sdu sa _]hh oq_d pnaao ̡ikraiajp)_kjp]ejejc pnaao(̢ I?Po bkn
odknp* Pda atlh]j]pknu lksan kb I?Po d]o ^aaj na_ajphu ejraopec]pa` ej skng ^u D]caj >het
$>het .,.-%*

Pda b]_p pd]p hate_]h pnaao i]u ]hok _k`a ikraiajp ej ]``epekj pk oeva ejpnk`q_ao ] oa_kj`

/* Pda Beja opnq_pqna kb pda _kil]n]pera -./ ?]d] " @a ?han_m " R]j`aj Sujc]an`



l]n]iapan kb r]ne]pekj* Iknakran( ikraiajp epoahb eo gjksj pk r]nu ]hkjc psk l]n]iapano(
j]iahu ej pda oeva kb pda ikrejc _kjopepqajp $lea`)lelejc% ]j` pda daecdp kb ikraiajp* Ej
kqn kjckejc skng( sa ejraopec]pa ej ] ouopai]pe_ b]odekj dks pdaoa psk l]n]iapano ej}qaj_a
pda `aner]pekjo ]j` pda oqnb]_a l]ppanjo* Ej pdeo ]llaj`et( E oe`aopal iq_d kb pdeo `eo_qooekj ]j`
E kjhu bk_qo kj dks pda hate_]h epai $.% ueah`o pda l]ppanj `ale_pa` ej $-]%*

Pk ^acej sepd( pda jqi^ana` lkejpo $/% pk $1% `ale_p ]hh pda nahar]jp hate_]h epaio* Jkpe_a
pd]p E ejpnk`q_a dana ] ranoekj kb pda ]j]huoeo sdana pda ]qciajp )g $1% kjhu olahho kqp ?- $^qp
jkp ?.%* ?. eo pdanabkna olahha` kqp ^u )Ŀ( na_]hh $-^%* Pda hate_]h ajpnu kb )Ŀ eo ceraj ej $0%*

$/% ?-L

"
L

***

?-L

?- ML

M

⇔ +ҭҦқҞ+ $0% ?.L

?.

⇔ +Χ $ҝҧҪҬғ%+ $1% ?-L

?- ML

M

⇔ +)ҥ+

Pda olahhkqp ]hcknepdi eo nala]pa` ej $2%*

$2% ]* Ianca B ]j` olahh kqp BL
^* Eb $]% b]eho( ikra pda ola_ kb pda _kilhaiajp kb B ]j` olahh kqp BL
_* Eb $^% b]eho( ikra pda _kilhaiajp kb B ]j` olahh kqp BL

Pda `aner]pekj op]npo ^u _kjopnq_pejc
"

L* Pda
"

L eo olahha` kqp ]o oh]` ̡osaap(̢ oaa $3%* Pdana
eo ] i]p_d dana ^a_]qoa

"
L eo _kjp]eja` ]o ] oq^_kjopepqajp ej $/%*

$3%
"

L

***

oh]`

$4% ML

M
"

L

***

oh]`

Pda jatp opal eo pk ejpnk`q_a M( ueah`ejc $4%* $4% eo jkp i]p_da` ^u pda nkkp̢o hate_]h ajpnu
$/%7 ]o ] naoqhp( nao_qa ikraiajpo ]na pneccana`* Ola_ ikraiajp eo qj`a|ja` ej $4%( pdanabkna(
_kilhaiajp ikraiajp p]gao lh]_a* Pda naoqhp eo odksj ej $5%*

/* Pda Beja opnq_pqna kb pda _kil]n]pera -.0 ?]d] " @a ?han_m " R]j`aj Sujc]an`



$5% ML

"
L

***

ML

M

oh]`

$-,% ML

"
L

***

ML

M

oh]` )g

Ej $5%( pda naij]jp ML eo i]p_da` ^u pda ]qciajp )g( ]j` ok sa cap ] oq__aoobqh olahhkqp( oaa
$-,%* Pdeo opnq_pqna _knnaolkj`o pk pda lkoepera `acnaa* Ep eo sknpd lkejpejc kqp pd]p pda sdkha
opnq_pqna $-,% _]jjkp ^a olahha` kqp ^u pda nkkp oh]`* Pdeo eo pda _]oa `aolepa pda b]_p pd]p pda ajpnu
$/% _kjp]ejo pda

"
L ]j` ]hok M* Dksaran( pda hate_]h ajpnu `kao jkp _kjp]ej ] oq^_kjopepqajp

pd]p i]p_dao pda pkl jk`a ej $-,%* $Pda na]`an i]u jkpe_a pd]p kqn okhqpekj ej bkkpjkpa -, kb pda
lq^heoda` ]npe_ha skqh` lna`e_p ] i]p_d dana*%

Pda `aner]pekj jks _kjpejqao ^u iancejc ?-( ueah`ejc pda opnq_pqna $--%* Pdeo opnq_pqna
_]jjkp ^a olahha` kqp ]o eo( ]j` nao_qa ikraiajpo ]na ]_per]pa`* $-.% odkso pda naoqhp kb pda |nop
klpekj( j]iahu Ola_ ikraiajp*

$--% ?-L

?- ML

"
L

***

ML

M

oh]` )g

$-.% ?-L

"
L

***

?-L

?- ML

Moh]`

)g

Pdana ]na psk `e{anajp s]uo dks $-.% _]j ^a olahha` kqp* Kja klpekj eo pk olahh kqp pda naij]jp
?-L ^u pda ]qciajp )g( `anerejc pda ?-L od]la oh]`)g* E odks pdeo ej $-/%*

/* Pda Beja opnq_pqna kb pda _kil]n]pera -.1 ?]d] " @a ?han_m " R]j`aj Sujc]an`



$-/% ?-L

"
L

***

?-L

?- ML

Moh]`

)g

$-0% ?-L

"
L

***

?-L

?- ML

Moh]`

)g

$-1% ?-L

"
L

***

?-L

?- ML

M

oh]`

Ejpanaopejchu( pda hate_]h ajpnu $/% ]hok i]p_dao pda pklikop ?-L jk`a* Pda nahar]jp jk`a eo
decdhecdpa` ej $-0%* Sa _]j oaa pd]p pda pnaa)od]la eo e`ajpe_]h pk pda hate_]h ajpnu $/%*

Pdanabkna( ]o pda oa_kj` klpekj( sa ]hok ]hhks pd]p pda sdkha ?-L $sepd pda `eolh]_a`
"

L
jk`a% i]u ^a olahha` kqp ]o oh]`( oaa $-1%* Sa ]ooqia $bkhhksejc >het .,.-% pd]p pdeo eo pda
lnabanna` klpekj( ]j` pdanabkna( pd]p ?-L eo ej`aa` olahha` kqp ]o oh]`)*

Jkpa pd]p oh]` ̡osaap̢ `e{ano bnki ghqv)g) ̡ohellanu̢ lna_eoahu ej pda ]^ehepu pk olahh kqp ?-L*
E*a*( sa opehh ]ooqia pd]p ghqv) eo ] oi]hh nkkp pd]p _]j kjhu olahh kqp

"
L* Pdanabkna( ghqv)g

̡ohellanu̢ sehh d]ra pda olahhkqp ]o ej $-/%* Kj pda kpdan d]j`( oh]`) olahho kqp pda sdkha ?-L
ej $-1%* =j ejpanaopejc ba]pqna kb pdeo okhqpekj eo pd]p pda sdkha ?-L eo olahha` kqp ^u pda nkkp
̡osaap(̢ arajp pdkqcd pda nkkp _]jjkp olahh kqp ML $sdana ep jaa`o ]j ]qciajp%* Pdeo eo `qa pk
pda _kjopepqaj_u kb pda I?P ej $/%*

Pda `aner]pekj jks _kjpejqao ^u iancejc ?.( oaa $-2%*

$-2% ?.L

?. ?-L

"
L

***

?-L

?- ML

M

oh]`

$-3% ?.L

"
L

***

?.L

?. ?-L

?- ML

M

oh]`

/* Pda Beja opnq_pqna kb pda _kil]n]pera -.2 ?]d] " @a ?han_m " R]j`aj Sujc]an`



Pda opnq_pqna _]jjkp ^a olahha` kqp qoejc pda |nop _h]qoa kb pda ]hcknepdi $olahh kqp BL%( oej_a
pda ?.L ej $-2% eo jkp _kjp]eja` ej ]ju hate_]h ajpnu* Pdanabkna( nao_qa ikraiajpo ]na ]_per]pa`*
Pda |nop nao_qa ikraiajp pk ^a pnea` eo Ola_ ikraiajp* Ola_ ikraiajp `eolh]_ao pda

"
L

oeppejc ej pda Ola_ kb ?-L( `aolepa pda b]_p pd]p pdeo eo ckejc pk ̡`eopqn^̢ pda lnarekqo olahhkqp kb
pda ?-L _kjopepqajp* Pda naoqhp kb pda ikraiajp eo ej $-3%*

Dksaran( pdana eo jk i]p_d bkn pda naij]jp ?.L ej $-3% $na_]hh pd]p sa ]na nahuejc dana kj
pda ]j]huoeo sdana )g kjhu olahho kqp W ?- WMYY%* Oej_a pdana eo jk i]p_d ej $-3%( sa _kjpejqa pk
_kilhaiajp ikraiajp* Pdeo opal `eolh]_ao pda _kilhaiajp kb ?. ej $-2% pk epo Ola_( sepd pda
naoqhp ej $-4%*

$-4% ?.L

?-L

"
L

***

?-L

?- ML

M

?.L

?.

oh]`

$-5% ?.L

?-L

"
L

***

?-L

?- ML

M

?.L

?.

oh]`

)Ŀ

Ej pdeo opnq_pqna( pda naij]jp ?.L _]j ^a olahhao kqp ^u )Ŀ( sde_d eo odksj ej $-5%* Sa pdanabkna
_knna_phu `anera pda oh]`)g)Ý ̟ oh]`)Ŀ)Í _h]oo( sde_d d]o pda ]qciajp )g ej pda lkoepera $na_]hh
$-,%%( ^qp hkoao ep ej pda _kil]n]pera*

Ej pdeo okhqpekj( pda opnq_pqna kb pda _h]oo ghqvg)Ý ̟ ghqv)g)Ŀ)Í ̡ohellanu̢ eo at]_phu pda o]ia ]o
ej $-5%( sepd pda `e{anaj_a pd]p pda _kjopepqajp ej pda Ola_ kb ?. eo olahha` kqp ]o pda _ki^ej]pekj
kb pda nkkp ghqv) $olahhejc kqp

"
L% ]j` pda ]qciajp )g $olahhejc kqp ?-'M%( oaa $.,%*

/* Pda Beja opnq_pqna kb pda _kil]n]pera -.3 ?]d] " @a ?han_m " R]j`aj Sujc]an`



$.,% ?.L

?-L

"
L

***

?-L

?- ML

M

?.L

?.

ghqv

)g

)Ŀ

Sd]p sa ]_deara pdeo s]u eo pd]p sa _]j gaal pda naop kb kqn ]j]huoeo ejp]_p( sdeha ej_knlkn]pejc
pda ̡osaap̢ _h]oo ejpk pda pdaknu* Sd]p ]hhkso qo pk `k pdeo eo pda qoa kb Ikraiajp ?kjp]ejejc
Pnaao $>het .,.-%( na_]hh $/%*

Nabanaj_ao
>het( D]caj* .,.-* Ldn]o]h olahhkqp ]j` l]npe]h kransnepa6 kj ]j ]hpanj]pera pk ^]_gpn]_gejc*

Chkoo]6 ] fkqnj]h kb cajan]h hejcqeope_o 2$-%*
R]j`aj Sujc]an`( Cqe`k( Ie_d]h Op]nga( G]naj @a ?han_m " L]rah ?]d]* .,.,* Dks pk ^a

lkoepera* Chkoo]6 ] fkqnj]h kb cajan]h hejcqeope_o 1$-%* ./*-̞/0*

/* Pda Beja opnq_pqna kb pda _kil]n]pera -.4 L]rah ?]d]



0 ?kilhat Oeilhat Jqian]ho
I]n_ej Såceah " L]rah ?]d]

>]_gcnkqj`
Pdeo $_k)]qpdkna`% ]npe_ha _kjp]eja` ej pdeo _d]lpan d]o ^aaj lq^heoda` ej =_p] Hejcqeope_] =_])
`aie_] ej .,.-* Sa ejraopec]pa dana psk `e{anajp gej`o kb jqian]ho ]j` pda iknldkhkce_]h
nah]pekjodel ^apsaaj pdai* Pda psk `e{anajp gej`o kb jqian]ho sa bk_qo kj ]na _]hha` k^fa_p)
_kqjpejc jqian]ho ]j` ]^opn]_p)_kqjpejc jqian]ho* K^fa_p)_kqjpejc jqian]ho ]na qoa` pk _kqjp
k^fa_po $pdnaa ^kkgo%( ]^opn]_p)_kqjpejc jqian]ho ]na qoa` bkn ]^opn]_p ]nepdiape_ _kqjpejc $pdnaa
peiao psk eo oet%*

Pdaoa psk `e{anajp pulao kb jqian]ho ]na okiapeiao i]nga` `e{anajphu ]j` sa oap ql ]
iknldkhkce_]h pulkhkcu pd]p `ao_ne^ao pda pulao kb nah]pekjo ^apsaaj pda jqian]ho* Pda i]ej
lkejp kb ej_hq`ejc pda ]npe_ha ej pdeo _khha_pekj eo pd]p pda iknldkhkce_]h pulkhkcu sa ]nnera ]p
_]j ^a ik`aha` ej panio kb `e{anajpe]h nkkp oeva* Pdeo( ej pqnj( odks pda ]llhe_]^ehepu kb pda
cajan]h e`a] ej ] jas `ki]ej*

=o bkn pda nahar]j_a kb pdeo ]npe_ha pk pda ]na] kb iu d]^ehep]pekj $?va_d hejcqeope_o%( E lkejp
kqp pd]p kja kb pda h]jcq]cao ej_hq`a` ej pda opq`u eo ?va_d $l* 032%*

Hap ia jks pqnj pk `ao_ne^ejc pda _kjpne^qpekj kb ej`ere`q]h ]qpdkno* Pda knecej]h naoa]n_d
e`a] $_kil]nejc pda iknldkhkcu kb ]^opn]_p)_kqjpejc ro* k^fa_p)_kqjpejc jqian]ho% eo I]n_ej̢o*
Pda e`a] eo `ao_ne^a` ej Oa_pekjo - ]j` .( sdana I]n_ej eo pda okha ]qpdkn*

Oa_pekjo /)1 `ao_ne^a `e{anajp iknldkhkce_]h nah]pekjo ^apsaaj ]^opn]_p)_kqjpejc ]j`
k^fa_p)_kqjpejc jqian]ho* Pda `]p] ej pdaoa oa_pekjo ]na knc]jeva` ]__kn`ejc pk ] iknldkhk)
ce_]h pulkhkcu pd]p eo pda naoqhp kb kqn fkejp skng ]j` pda _kjpne^qpekj kb ej`ere`q]h ]qpdkno eo
`e{e_qhp pk oal]n]pa* Pda `]p] qoa` ej pdaoa oa_pekjo _kia i]ejhu bnki I]n_ej̢o `]p] _khha_)
pekjo( pdkqcd E ]hok _kjpne^qpa` `]p] kj ?va_d( Qllan Ja_]t] Pkpkj]_( Hqsk( Ran]̢]( Odqde ]j`
Ikgehaoa*

Oa_pekj 2 `ao_ne^ao pda oai]jpe_o kb pda opnq_pqnao sa lnklkoa* I]n_ej eo pda okha ]qpdkn kb
pdeo oa_pekj*

Oa_pekj 3 `ao_ne^ao dks pda iknldkhkce_]h pulkhkcu eo `anera` ^u pda J]jkoujp]t olahhkqp
lnk_a`qna( p]gejc bkn cn]jpa` pda opnq_pqnao lnklkoa` ej Oa_pekj 2* E ]i pda okha ]qpdkn kb pdeo
oa_pekj*

Bkhhksejc pda ]npe_ha( E ej_hq`a ]j ]llaj`et pd]p $kj_a ]c]ej% ^nejco ql pda eooqa kb Ikra)
iajp ?kjp]ejejc Pnaao $I?Po%*

-.5



Complex simplex numerals

MARCIN WĄGIELp and PAVEL CAHA

Masaryk University in Brno, Czech Republic

Received: November 15, 2020 • Accepted: July 29, 2021
Published online: October 26, 2021
© 2021 Akad!emiai Kiad!o, Budapest

ABSTRACT

It is commonly assumed that basic cardinal numerals such as English three are simplex expressions whose
primary function is to quantify over entities denoted by the modified NP (e.g., Kennedy 2015; Rothstein
2017; Ionin & Matushansky 2018). In this paper, we explore cross-linguistic marking patterns suggesting
that cardinals in fact lexicalize complex syntactic and semantic structures derived from the primitive notion
of the number scale. The evidence we will investigate comes from various morphological shapes of cardinal
numerals when used to count objects and when used for abstract arithmetical counting.

KEYWORDS

cardinal numerals, typology, morphosemantics, Nanosyntax

1. INTRODUCTION

Though cardinals can be used in various ways (for an overview, see e.g., Bultinck 2005), their
most widely studied function is to enumerate entities designated by the noun. For instance, the
numeral three in sentences such as (1) is used as a prenominal modifier which quantifies over
individuals in the denotation of the modified NP. In (1a), it specifies the number of apples that
fell from the table, whereas in (1b) the total number of the relevant musketeers. We will refer to
this function as OBJECT COUNTING.

(1) a. Three apples fell from the table.
b. The three musketeers fought bravely.
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=llaj`et
Pda ck]h kb pdeo ]llaj`et eo pk lkejp kqp pd]p pda `are_a kb Ikraiajp ?kjp]ejejc Pnaao $I?Po%
]hhkso qo pk _]lpqna kja ]``epekj]h l]ppanj kb i]ngejc* $Na_]hh pd]p I?Po d]ra ^aaj `eo_qooa`
ej pda ]llaj`et pk pda lnarekqo ?d]lpan /*%

Hap ia op]np ^u ejpnk`q_ejc pda ]``epekj]h i]ngejc l]ppanj* Sa d]ra `eo_qooa` ep ej ] nah]pa`
]npe_ha $Såceah " ?]d] .,.,% ]j` sa iajpekj epo ateopaj_a ej Bkkpjkpa / kb pda _qnnajp l]lan* Sa
h]^ah pdeo ]``epekj]h l]ppanj ]o pda ңҨҰҟҬҭҟ l]ppanj* Pda ejranoa l]ppanj `ao_ne^ao ] _]oa sdana
pda ]^opn]_p)_kqjpejc jqian]h iknldkhkce_]hhu _kjp]ejo pda k^fa_p)_kqjpejc jqian]h $sde_d eo
pda ̡ejranoa̢ kb pda _kiikj op]_gejc l]ppanj%* = lkpajpe]h at]ilha kb oq_d ] l]ppanj eo bkqj` ej
Cani]j( sdana pda ]^opn]_p)_kqjpejc jqian]h ̡kja̢ eo iknldkhkce_]hhu _kilhat $aej)o%6

$-% Cani]j
]* Vadj

paj
capaehp
`ere`a`

`qn_d
^u

aej)o
kja)ҨҜҬ

eop
eo

chae_d
amq]h

vadj*
paj

̡Paj `ere`a` ^u kja amq]ho paj*̢
^* &Vadj

paj
capaehp
`ere`a`

`qn_d
^u

aej
kja

eop
eo

vadj*
paj

Kj pda kpdan d]j`( pda k^fa_p)_kqjpejc qoa _]j ba]pqna ] ^]na jqian]h( ]o ej $.%*

$.% Cani]j
]* aej

kja
IÄ`_daj
cenh

̡kja cenh̢
^* &aej)o

kja)ҨҜҬ
IÄ`_daj
cenh

Ep pdqo ]lla]no pd]p sdeha pda ^]na nkkp aej _]j bqh|hh pda k^fa_p)_kqjpejc bqj_pekj( ep _]jjkp
bqh|hh pda ]^opn]_p)_kqjpejc bqj_pekj* Ej Såceah " ?]d] $.,.,%( sa d]ra ]j]huva` pdeo l]ppanj
]o ] ola_e]h ejop]j_a kb pda _kilhat oqllhapera l]ppanj* Kqn e`a] s]o pd]p oej_a pda jqian]h eo
iknldkhkce_]hhu _kilhat ]hna]`u ej pda ]^opn]_p)_kqjpejc qoa $aej)o%( pdeo ia]jo pd]p aej kjhu
olahho kqp ҭҝқҦҟ( ]j` )o olahho kqp Ҩүҧ* Pda kjhu s]u pk aj` ql sepd ] ^]na nkkp ej pda k^fa_p)
_kqjpejc bqj_pekj pdaj s]o pk lnklkoa ] oehajp )¸ iknldaia olahhejc kqp Jүҧ'?Ҧ*

Pda e`a] kb ] vank eo l]nphu fqope|a` kj l]n]`eci]pe_ cnkqj`o( ]o odksj ej P]^ha $/%* Pda
p]^ha odkso pda od]la kb pda k^fa_p)_kqjpejc jqian]h `alaj`ejc kj pda _]oa ]j` pda caj`an kb
pda _kqjpa` jkqj* Sa _]j oaa pd]p kjhu pda Ҩҩҧ*ҭҡ kb pda i]o_qheja caj`an eo qji]nga`( ]o
odksj ej $/%*
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$/% Cani]j jqian]h ̡kja̢
I]o_qheja Jaqpan Baiejeja

Ҩҩҧ aej)¸ aej)¸ aej)a
қҝҝ aej)aj aej)¸ aej)a
ҡҟҨ aej)ao aej)ao aej)an
ҞқҮ aej)ai aej)ai aej)an

Dksaran( pdana ]na kpdan h]jcq]cao sepd oqola_pa` ejranoa l]ppanjo( ej_hq`ejc pda Dqjc]ne]j
gappį ∼ gÉp $^kpd ̡psk̢%( pda A]opanj >]omqa ^ec] ∼ ^e $^kpd ̡psk̢% ]j` pda L]haopeje]j =n]^e_
t]io)] ∼ t]io ^kpd ̡|ra*̢ Ej _]oa pdaoa at]ilhao pqnj kqp pk ^a ejop]j_ao kb pda ]^opn]_p)
ro* k^fa_p)_kqjpejc `eopej_pekj $sde_d eo jkp ]hs]uo _ha]n bkn r]nekqo na]okjo%( pda vank okhqpekj
^a_kiao haoo ]ppn]_pera( oej_a pdaoa h]jcq]cao cajan]hhu h]_g _kj_kn` kb pda Cani]j pula*

Ep pqnjo kqp pd]p pda ңҨҰҟҬҭҟ l]ppanj |j`o ] j]pqn]h aj_k`ejc sdaj sa ]`iep ejpk kqn pdaknu
jkp kjhu r]ne]pekj ej pda oeva kb pda hate_]h pnaao( ^qp ]hok ej pda od]la kb pda pnaao( e*a*( ej_hq`ejc
ikraiajp _kjp]ejejc pnaao $I?Po%*

Ej sd]p bkhhkso( E odks pd]p eb pda hate_]h ajpnu kb pda Cani]j jqian]h ̡kja̢ skqh` ^a ]o ej
$0%( sepd pda ]^opn]_p)_kqjpejc )o ej $1%( pdaj pda ejranoa l]ppanj eo oq__aoobqhhu `anera`( qoejc
pda at]_p o]ia olahhkqp ]hcknepdi ]o pdnkqcdkqp pdeo pdaoeo*

$0% ҝҦL

ҭҝқҦҟL

***

ҝҦL

ҝҦ ҨүҧL

Ҩүҧ

⇔ +aej+ $1% ҨүҧL

Ҩүҧ

⇔ +)ҭ+

Pda olahhkqp ]hcknepdi eo nala]pa` ej $2%*

$2% ]* Ianca B ]j` olahh kqp BL
^* Eb $]% b]eho( ikra pda ola_ kb pda _kilhaiajp kb B ]j` olahh kqp BL
_* Eb $^% b]eho( ikra pda _kilhaiajp kb B ]j` olahh kqp BL
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Pda `aner]pekj op]npo ^u _kjopnq_pejc ҭҝқҦҟL* Pda ҭҝқҦҟL eo olahha` kqp ]o aej ̡kja(̢ oaa $3%*
Pdana eo ] i]p_d dana ^a_]qoa ҭҝқҦҟL eo _kjp]eja` ]o ] oq^_kjopepqajp ej $0%*

$3% ҭҝқҦҟL

***

aej

$4% ҨүҧL

Ҩүҧ ҭҝқҦҟL

***

aej

Pda jatp opal eo pk ejpnk`q_a Ҩүҧ( ueah`ejc $4%* $4% eo jkp i]p_da` ^u pda nkkp̢o hate_]h ajpnu
$0%7 ]o ] naoqhp( nao_qa ikraiajpo ]na pneccana`* Ola_ ikraiajp eo qj`a|ja` ej $4%( pdanabkna(
_kilhaiajp ikraiajp p]gao lh]_a* Pda naoqhp eo odksj ej $5%*

$5% ҨүҧL

ҭҝқҦҟL

***

ҨүҧL

Ҩүҧ

aej

$-,% ҨүҧL

ҭҝқҦҟL

***

ҨүҧL

Ҩүҧ

aej )o

Ej $5%( pda naij]jp ҨүҧL eo i]p_da` ^u pda ]^opn]_p)_kqjpejc i]ngan )o( ]j` ok sa cap ] oq__aoo)
bqh olahhkqp( oaa $-,%* Pdeo opnq_pqna _knnaolkj`o pk pda ]^opn]_p)_kqjpejc jqian]h* Ep eo sknpd
lkejpejc kqp pd]p pda sdkha opnq_pqna $-,% _]jjkp ^a olahha` kqp ^u pda jqian]h nkkp aej* Pdeo
eo ok `aolepa pda b]_p pd]p pda ajpnu $0% _kjp]ejo pda ҭҝқҦҟL ]j` ]hok Ҩүҧ* Dksaran( pda hate_]h
ajpnu `kao jkp _kjp]ej ] oq^_kjopepqajp pd]p i]p_dao pda pkl jk`a ej $-,%*

Pda `aner]pekj jks _kjpejqao ^u iancejc ҝҦ( ueah`ejc pda opnq_pqna $--%* Pdeo opnq_pqna
_]jjkp ^a olahha` kqp ]o eo( ]j` nao_qa ikraiajpo ]na ]_per]pa`* $-.% odkso pda naoqhp kb pda |nop
klpekj( j]iahu Ola_ ikraiajp*

$--% ҝҦL

ҝҦ ҨүҧL

ҭҝқҦҟL

***

ҨүҧL

Ҩүҧ

aej )o

$-.% ҝҦL

ҭҝқҦҟL

***

ҝҦL

ҝҦ ҨүҧL

Ҩүҧaej

)o
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=bpan pda ikraiajp( pda hate_]h ajpnu $0% i]p_dao pda pklikop ҝҦL jk`a* Pda nahar]jp jk`a eo
decdhecdpa` ej $-/%* Sa _]j oaa pd]p pda pnaa)od]la eo e`ajpe_]h pk pda hate_]h ajpnu $0%*

$-/% ҝҦL

ҭҝқҦҟL

***

ҝҦL

ҝҦ ҨүҧL

Ҩүҧaej

)o

$-0% ҝҦL

ҭҝқҦҟL

***

ҝҦL

ҝҦ ҨүҧL

Ҩүҧ

aej

Pdanabkna( pda I?P bkn aej ej $0% ]hhkso pd]p pda sdkha k^fa_p)_kqjpejc opnq_pqna ҝҦL $sepd pda
`eolh]_a` ҭҝқҦҟL jk`a% i]u ^a olahha` kqp ]o aej( oaa $-0%*

Pdeo `aikjopn]pekj _kj_hq`ao pda ]llaj`et* Epo ck]h s]o pk odks pd]p sdaj sa p]ga I?Po
ejpk _kjoe`an]pekj( sa ]qciajp kqn `ao_nelpera _]l]_epu pk _kran ]hok ]j ]``epekj]h l]ppanj(
j]iahu pda ңҨҰҟҬҭҟ l]ppanj*

Nabanaj_ao
Såceah( I]n_ej " L]rah ?]d]* .,.,* Qjerano]h oai]jpe_ ba]pqnao ]j` pda pulkhkcu kb _]n`ej]h

jqian]ho* ?]p]h]j Fkqnj]h kb Hejcqeope_o -5* -55̞..5*
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1 Pda i]ngejc kb i]oo( _kqjp ]j` lhqn]h `a)
jkp]pekjo ej iqhpe)`eiajoekj]h l]n]`ecio

L]rah ?]d]

>]_gcnkqj`
Pdeo _d]lpan _kjp]ejo ]j ]npe_ha pd]p eo _qnnajphu lq^heoda` ej Opq`e] Hejcqeope_] ]o ]j ̤a]nhu)
]__aoo̥ ]npe_ha* Pda j]ia kb pda ]npe_ha eo mqepa `ao_nelpera* Ej iu pdejgejc( ep `arahkla` bnki ]
i]jqo_nelp ajpepha` ҡҟҨ*ҭҡ 9 Ҩҩҧ*ҪҦ6 ] iuopanu okhra`; E snkpa pdeo h]ppan l]lan ^]_g ej .,-.(
]j` nareoa` ep bkn lq^he_]pekj ej Hejcqeope_] >nqjajoe] ej .,-2( sdana ep ]lla]na` ej ] Baopodnebp
bkn Lapn G]nhÍg*

Pda iuopanu E ejpaj`a` pk okhra s]o( ]o pda pepha op]pa`( pda b]_p pd]p ej mqepa ] bas l]n]`ecio
ej ?va_d $]o sahh ]o ej kpdan h]jcq]cao%( pda jkiej]pera lhqn]h _]oa eo pda o]ia ]o pda cajepera
oejcqh]n* E ehhqopn]pa pdeo b]_p ej ] _kqlha kb l]n]`ecio ej $-%*

$-% ?va_d `a_hajoekj( bn]ciajp

seba( ҭҡ seba( ҪҦ okjc( ҭҡ okjc( ҪҦ ^kja ҭҡ ^kja ҪҦ _]n ҭҡ _]n ҪҦ

Ҩҩҧ Śaj)] Śaj)u lÍoaħ)Ø lÍoj)û gkop)Ø gkop)e ]qp)k ]qp)]
қҝҝ Śaj)q Śaj)u lÍoaħ)Ø lÍoj)û gkop)Ø gkop)e ]qp)k ]qp)]
ҡҟҨ Śaj)u Śaj)Ø lÍoj)û lÍoj)Í gkop)e gkop)Í ]qp)] ]qp)¸
Ҧҩҝ Śaj)û Śaj)Á_d lÍoj)e lÍoj)Í_d gkop)e gkop)a_d ]qp)q ]qp)a_d
ҞқҮ Śaj)û Śaj)Ái lÍoj)e lÍoj)Íi gkop)e gkop)ai ]qp)q ]qp)ŋi
ңҨҭ Śaj)kq Śaj)]i] lÍoj)Í lÍoj)ûi] gkop)Í gkop)i] ]qp)ai ]qp)]i]

Pdeo ouj_napeoi d]o ^aaj jkpa` ej pda hepan]pqna a]nhean( ]j` ep d]o ]hs]uo ^aaj ne`e_qha`* >]an)
i]j( >nksj " ?kn^app $.,,.% op]pa pd]p ̤WbYas skqh` `eolqpa pd]p pdaoa l]ppanjo d]ra _kia
]^kqp ^u _d]j_a ]o ] naoqhp kb ej`alaj`ajp ldkjkhkce_]h `arahkliajpo( ]j` W***Y jk Cao]ip)
^a`aqpqjc W_kiikj ia]jejcY odkqh` ^a okqcdp*̥ Sqj`anhe_d $.,,0% `aoecj]pao pdeo ]o ̤]j
]__e`ajp]h ouj_napeoi( _]qoa` ^u na]okjo kpdan pd]j qj`anola_e|_]pekj*̥

E d]ra lanokj]hhu ]hs]uo ^aaj d]qjpa` ^u pda `aoena pk qj`anop]j` pdeo ouj_napeoi* Ej pdeo
_d]lpan( E lnaoajp iu _qnnajp op]ca kb naoa]n_d kj pdeo eooqa* E ]i oqna pd]p E opehh qj`anop]j` kjhu
] ranu oi]hh l]np kb pda le_pqna( ^qp E ]hok pdejg pd]p E d]ra _]qcdp ]j ejpanaopejc pn]_g ]o pk dks
kja _kqh` land]lo i]ga oajoa kb pdeo ouj_napeoi ej pda bqpqna* E s]jp pk o]u dana ] _kqlha kb
skn`o kj dks pdeo pn]_g klaja` ql bkn ia*
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Pda |nop nahar]jp pdejc pd]p _]qcdp iu ]ppajpekj s]o pda b]_p pd]p ej Oan^e]j( jqian]ho .)0
namqena ] ola_e]h bkni kb pda jkqj pd]p pda cn]ii]n _]hho ̡pda _kqjpejc bkni*̢ Pda _kqjpejc bkni
d]o ] ola_e]h bkni bkn i]o_qheja ]`fa_perao( ^qp bkn jkqjo( ep eo ]hs]uo ouj_nape_ sepd okia kpdan
bkni* Ej i]o_qheja jkqjo( ep eo ]hs]uo pda o]ia ]o pda cajepera oejcqh]n( sepd baiejeja jkqjo( ep
eo ]hs]uo pda o]ia ]o pda jkiej]pera lhqn]h*

Pdeo b]_p nara]ha` pk ia pd]p ej Oan^e]j( ҡҟҨ*ҭҡ ]j` Ҩҩҧ*ҪҦ ]na jkp `ena_phu nah]pa` pk a]_d
kpdan7 n]pdan( pdau oaai pk d]ra pdeo iuopanekqo ̡_kqjpejc bkni̢ ej ^apsaaj pdai ]o ]j ejpan)
ia`e]pa _]packnu pd]p eo okiapeiao hega ҡҟҨ*ҭҡ( okiapeiao hega Ҩҩҧ*ҪҦ* Pdeo oqccaopa` pk ia
pd]p pda ]josan pk iu mqaopekj6 sdu eo ҡҟҨ*ҭҡ pda o]ia ]o Ҩҩҧ*ҪҦ odkqh` ^a ^nkgaj `ksj ejpk
psk oi]hhan mqaopekjo* Pda |nop kja6 sdu _]j Ҩҩҧ*ҪҦ d]ra pda o]ia bkni ]o pda jkqj ]bpan
jqian]ho; =j` pda oa_kj` kja6 sdu _]j pda bkni ]bpan jqian]ho ^a okiapeiao pda o]ia ]o pda
cajepera oejcqh]n;

Hap ia op]np bnki pda h]ppan mqaopekj $ҡҟҨ*ҭҡ ^aejc pda o]ia ]o pda bkni namqena` ^u jqian)
]ho%* Kja kb pda eooqao dana s]o pk qjl]_g pda jkpekj kb ҡҟҨ*ҭҡ* Ola_e|_]hhu( ep eo sahh gjksj
pd]p pda cajepera _]oa d]o ranu i]ju bqj_pekjo ej cn]ii]no* Sde_d kja kb pdaoa qoao odkqh`
^a nah]pa` pk pda _kqjpejc bkni; =hh kb pdai; Kn ]na pdana okia pd]p oaai pk ^a _hkoan pk pda
_kqjpejc bkni pd]j kpdan qoao;

Ikop lnkpkpule_]hhu( pda cajepera _]oa bqj_pekjo ]o ] _kilhaiajp kb ] jkqj* Ikop ]llnk]_dao(
dksaran( p]ga pdeo bqj_pekj pk ^a pda nahar]jp bqj_pekj pk atlh]ej sdu jqian]ho ]na bkhhksa` ^u
ҡҟҨ6 ep eo ^a_]qoa jqian]ho qoa` pk ^a jkqjo `e]_dnkje_]hhu* E d]ra atlhkna` pdeo hejg iuoahb ej
oaran]h l]lano* Dksaran( pdeo eo jkp pda pn]_g E bkhhks ej pda _qnnajp l]lan*

Pda jas ]llnk]_d E oqccaop dana hkkgo ]p ] `e{anajp bqj_pekj kb pda cajepera pd]j pda
̡_kilhaiajp)kb)jkqj̢ bqj_pekj* Ola_e|_]hhu( sd]p _]qcdp iu ]ppajpekj eo pd]p ej Oan^e]j( ҡҟҨ*ҭҡ
_]j ]hok ^a qoa` pk i]ng ej`a|jepa i]oo jkqjo ej k^fa_p kn oq^fa_p lkoepekjo( oaa $.](^% naola_p)
erahu* Land]lo nah]pa`hu( ep ]hok ]lla]no kj i]oo jkqjo pd]p ]na ej pda _kilhaiajp lkoepekj kb ]
_h]ooe|an jkqj( oaa $._%*

$.% Oan^e]j $D]iikj` .,,1%
]* Gqlehe

^kqcdp
oik
sa*]na

íaçan)]
oqc]n)ҡҟҨ

̡Sa ^kqcdp $okia% oqc]n*̢ $ej`a|jepa i]oo k^fa_p%
^* >ehk

^a
fa
pdana*eo

rk`)a
s]pan)ҡҟҨ

q
ej

íaoie*
p]l

̡Pdana s]o s]pan ej pda p]l*̢ $ej`a|jepa i]oo oq^fa_p ej ateopajpe]ho+hk_]perao%
_* Ikhei

E*]og
r]o(
ukq

hep]n
hepan

^ajvej)]*
lapnkh)ҡҟҨ

=̡ hepan kb lapnkh( lha]oa*̢ $loaq`k)l]npepera%

Pda cajepera ej $._% _kqh` ]c]ej ^a pdkqcdp kb ]o ] ̡_kilhaiajp)kb)jkqj̢ qoa( ^qp pda ejpanaopejc
pdejc eo pd]p _kqjp]^ha jkqjo skqh` d]ra cajepera lhqn]h dana* Pdanabkna( pda b]_p pd]p sa |j`
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pda cajepera oejcqh]n iqop ^a pdkqcdp kb ]o ej`aa` nah]pa` pk pda _kqjp̞i]oo `eopej_pekj*
Pdaoa k^oanr]pekjo i]`a ia pdejg kb pda nah]pekjodel ^apsaaj pda cajepera oejcqh]n ]j` pda

_kqjpa` bkni ]o oeieh]n pk ] nah]pekjodel ^apsaaj i]oo jkqjo( ]o ej $.%( ]j` _kqjp jkqjo $oej_a
jkqjo ]bpan jqian]ho iqop ^a _kqjp ^u `a|jepekj%* Qj`an pdeo reas( pda ]i^ecqepu ^apsaaj pda
ҡҟҨ*ҭҡ ]j` pda _kqjpejc bkni $sde_d eo ej pqnj okiapeiao pda o]ia ]o Ҩҩҧ*ҪҦ% ^a_kiao ] _]oa kb
i]oo̞_kqjp ]i^ecqepu* =j` pda i]oo̞_kqjp ]i^ecqepu eo ] gjksj ldajkiajkj( ]j` iknakran ]
ranu bnamqajp kja ej Oh]re_* Ej kpdan skn`o( bkn pda |nop peia( E `eo_krana` ] _kjja_pekj ^apsaaj
ҡҟҨ*ҭҡ ]j` Ҩҩҧ*ҪҦ sde_d oaaia` pk nqj _kqjpan pda na_aera` seo`ki pd]p ̤jk Cao]ip^a`aqpqjc
odkqh` ^a okqcdp*̥

@arahklejc pdeo na]okjejc bqnpdan ha` ia pk qj`anop]j` pda Oan^e]j ̡iknldkhkce_]h̢ oa)
mqaj_a kb bknio( e*a*( ҡҟҨ*ҭҡ ̞ ҝҩүҨҮңҨҡ ҠҩҬҧ ̞ Ҩҩҧ*ҪҦ( ]o ejop]jpe]pejc ] oamqaj_a pd]p _kqh`
^a naop]pa` ej oai]jpe_ panio ]o pda o_]ha kb ҧқҭҭ ̞ ҝҩүҨҮ ̞ ҪҦүҬқҦ `ajkp]pekjo* Ej pda ]npe_ha
pd]p bkhhkso( E pnea` pk p]ga pda oai]jpe_ oamqaj_a oanekqohu ]j` E pnu pk oaa dks iq_d `]p] $]hok
^aukj` Oh]re_ ]j` ^aukj` pda knecej]h ҡҟҨ*ҭҡ9Ҩҩҧ*ҪҦ ouj_napeoi% _]j ^a ejoecdpbqhhu _]lpqna`
^u pdeo o_]ha*

Nabanaj_ao
>]ani]j( I]ppdas( @qjop]j >nksj " Cnarehha ?kn^app* .,,.* ?]oa ouj_napeoi ej ]j` kqp kb

Ej`k)Aqnkla]j* Ej I* =j`nkjeo( ?* >]hh( D* Ahopkj " O* Jaqrah $a`o*%( L]lano bnki pda /3pd
iaapejc( pda i]ej oaooekj( rkh* -( -1̞.4* ?de_]ck6 ?de_]ck Hejcqeope_ Ok_eapu*

D]iikj`( Heh]* .,,1* Oan^e]j6 ]j aooajpe]h cn]ii]n* Hkj`kj6 Nkqpha`ca*
Sqj`anhe_d( @eapan* .,,0* Eo pdana ]ju jaa` bkn pda _kj_alp kb `ena_pekj]h ouj_napeoi; Ej Canakj

IÜhhan( Hqpv Cqjgah " Ceoah] Vebkjqj $a`o*%( Atlhkn]pekjo ej jkiej]h ej}a_pekj( /3/̞/51*
>anhej6 Ikqpkj `a Cnqupan*
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THE MARKING OF MASS, COUNT AND
PLURAL DENOTATIONS IN

MULTI-DIMENSIONAL PARADIGMS*

Pavel Caha

Abstract. This paper investigates the morphology of nouns in pseudo-partitive
constructions, noun-numeral constructions and plurals. The data discussed
reveal a *ABA pattern that restricts syncretism among these categories.
Specifically, in the sequence pseudo-partitive, counting form and plural, only
adjacent forms can be syncretic. I argue that the constraint can be derived
from a particular morphosyntactic structure, where, following Borer (2005),
mass nouns have the smallest structure, count nouns (found after numerals)
are derived by dividing the mass into units, and plural is derived by restricting
the count denotation to pluralities. The article further investigates how the
relevant forms interact with case marking, and suggests that the forms should
be organized into a two-dimensional paradigm space where syncretic forms
occupy contiguous regions.

1. Introduction

This article explores the morphological marking of nouns in the three
constructions listed in (1).

(1) a. pseudo-partitive constructions (a meter of fence)
b. nouns after numerals (three fences)
c. bare plurals (fences)

What is interesting about these three constructions is that across various
languages, the nouns show various types of syncretism (i.e., the identity
of marking). In the first part of the paper, my goal is to systematize these
patterns. In order to do so, I always keep the same order of the
constructions as in (1), and mark differences/syncretism by the (non-)
identity of letters. For example, when there is no syncretism, this would
be labelled as an ABC pattern. When the noun after numerals is the same
as the plural, this represents an ABB pattern. This pattern is exemplified
by Dutch, see (2).

*Pavel Caha’s work on this paper was supported by a grant from the Czech Science
Foundation (GA!CR) number GC21-12611J. Many thanks to two anonymous reviewers and
Francesco Pinzin (one of the guest editors) for many helpful comments and corrections. I
am also indebted to many linguists and informants for help with particular languages. I
mention their names in the text where appropriate. All errors are mine.
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1* I]oo ̞ _kqjp ̞ lhqn]h -40 L]rah ?]d]



2 ?kj_hqoekjo
L]rah ?]d]
Hap ia _kj_hq`a pdeo pdaoeo ^u decdhecdpejc sd]p E ^aheara pk ^a pda ̡]``a` r]hqa̢ kb _khha_pejc
pda ]npe_hao pkcapdan* Pda ikop nahar]jp lnklanpu kb pdeo _khha_pekj eo pd]p ep _kjoeopajphu ]llheao
kja ]j` pda o]ia pdaknu pk ] nah]perahu h]nca ]j` `eranoa n]jca kb `]p]* Pdeo d]o ]hhksa` ia pk
odks_]oa pda `ao_nelpera lksan kb ] pdaknu pd]p( ]p epo _kna( ]lla]no pk ia n]pdan oeilha( sepd epo
psk i]ej _kilkjajpo oqii]neva` ej $-%*

$-% Pda i]ej ejcna`eajpo kb pda pdaknu
]* = pdaknu kb i]p_dejc ^]oa` kj

$e% Pda Oqlanoap Lnej_elha
$ee% Pda Ahoasdana ?kj`epekj
$eee% ]j` ]hhksejc bkn Lkejpano

^* Pda Olahhkqp ]hcknepdi( ^]oa` kj ] na_qnoera ]llhe_]pekj kb Ianca B( bkhhksa` ^u6
$e% Olahh kqp kb BL
$ee% Ikraiajp kb Ola_( olahh kqp BL
$eee% Ikraiajp kb _kilhaiajp( olahh kqp BL

>kpd kb pdaoa _ajpn]h _kilkjajpo kb pda J]jkoujp]_pe_ ]llnk]_d ]na jkj)pnere]h ̞ oeilhu ^a_]qoa
pdau ]na mqepa `e{anajp bnki sd]p eo _qnnajphu ]ooqia` ej r]nekqo pdakneao kb iknldkhkcu*

Pda |j]h pdejc E s]jp pk `k ej pdeo _d]lpan eo pk `eo_qoo okia `ena_pekjo bkn bqpqna naoa]n_d*
Ej iu ksj pdejgejc ]^kqp bqpqna `ena_pekjo pk lqnoqa( E `ere`a pdai ejpk psk pulao kb p]ogo* Pda
|nop p]og eo pk ejraopec]pa ]j` ]``naoo ailene_]h _]oao sdana lna`e_pekjo $i]`a ^u pda ik`ah ej
$-%% ]na ]ll]najphu jkp ^knja kqp* Land]lo pda ikop nahar]jp eooqa dana eo pda eooqa kb hk_]hepu*
=o d]o ^aaj i]`a _ha]n ej ?d]lpan /( pda pdaknu lna`e_po pd]p ]hhkiknldu ]j` nkkp oqllhapekj
]na hk_]h( d]llajejc ej pda ejpan]_pekj ^apsaaj psk opnq_pqn]hhu ]`f]_ajp iknldaiao* Pdeo eo
ej`aa` pda jkni]h _]oa( ]j` pdana d]ra ^aaj lnklko]ho ej pda hepan]pqna pk pda a{a_p pd]p oq_d
] naopne_pekj odkqh` ^a namqena` pk dkh` mqepa cajan]hhu $oaa Oeacah -533( Ai^e_g .,-1 ]ikjc
kpdano%*

Dksaran( _]oao d]ra ]hok ^aaj nalknpa` sdana ep hkkgo hega nkkp oqllhapekj ]j`+kn ]{et ]hhk)
iknldu ]na pneccana` hkjc `eop]j_a( ]_nkoo ejpanrajejc iknldaiao* Oq_d pulao kb ejpan]_pekjo
_]jjkp ^a atlh]eja` ^u pda pdaknu ej $-%* Pk cera fqop kja at]ilha( ?dke " D]nhau $.,-5% ]ncqa
bkn ejop]j_a pd]p ej kn`an pk ]__kqjp bkn dkjkne|_ oqllhapekj ej Gkna]j( ̤ep eo ja_aoo]nu pk ]hhks
_kj`epekjejc ^u dean]n_de_]hhu ]j` heja]nhu jkjhk_]h jk`ao̥*
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Pda p]og pd]p heao ]da]` dana eo pk _]nabqhhu _kjoe`an pda nahar]jp are`aj_a ]j` oaa sdapdan
ep i]u ^a lkooe^ha pk |j` ]j ]__kqjp kb pda b]_po pd]p skqh` ^a _kjoeopajp sepd pda lnej_elhao
kqpheja` dana* Ej pda _]oa kb pda skng ^u ?dke " D]nhau $.,-5%( R]j`aj Sujc]an`( @a ?han_m
" ?]d] $.,.-6 -,2% ̤]ncqa pd]p jkjhk_]h _kj`epekjejc kb ]h�hkiknldu eo ^kpd qjja_aoo]nu ]j`
qj`aoen]^ha* Ep eo qjja_aoo]nu kj_a sa ajne_d pda opnq_pqna ejrkhra` ej jac]pekj ]j` dkjkne|_])
pekj ej Gkna]j* Ep eo ]hok qj`aoen]^ha ^a�_]qoa ep lna`e_po pda snkjc naoqhpo kj_a pda ejpan]_pekj
^apsaaj jac]pekj( _]qo]pekj( ]j` dkjkne|_]pekj eo p]gaj ejpk ]__kqjp*̥ Dksaran( pdana ]na i]ju
_]oao pk _kjoe`an $Ikog]h " Oiepd .,-2%( ]j` kja jaa`o pk ]llnk]_d pda b]_po sepd ]j klaj iej`*

Pda oa_kj` `ena_pekj kb bqpqna skng eo hejga` pk pda b]_p pd]p pda pdaknu ^nea}u ogap_da` ej $-%
`kao jkp nalnaoajp ] _kilhapa pdaknu* Kja kb pda i]ej c]lo pd]p jaa`o pk ^a |hha` eo pk |cqna kqp
dks at]_phu lna|t]pekj skngo* Pda ^]oe_ kqpheja kb oq_d ] pdaknu d]o ^aaj lnkre`a` ej Op]nga
$.,-4%( ]j` kja kb pda _qnnajp _d]lpano $?d]lpan /% ^nea}u pkq_dao qlkj pda eooqa* Dksaran( pda
lna_eoa `ap]eho kb pdeo pdaknu nai]ej pk ^a `apanieja`*

=jkpdan eooqa lanp]ejo pk ba]pqna)`neraj ikraiajp ]j` epo lkooe^ha ejpacn]pekj sepdej pda
olahhkqp pdaknu* Pda eooqa d]o ^aaj `eo_qooa` ej @a ?han_m $.,-5% ]j` pkq_da` qlkj ej ?]d] "
VegkrÁ $pk ]lla]n%( ^qp ep opehh nai]ejo pk ^a ejpacn]pa` ikna bqhhu sepdej pda kran]hh le_pqna*

Nabanaj_ao
?]d]( L]rah " I]ngÉp] VegkrÁ* pk ]lla]n* Lna|tao ej ?va_d vank)`anera` jkiej]hev]pekjo ]j`

ran^o* Ej L]npe_elhao ]j` jkiej]hev]pekjo ej ?va_d6 jas ]j]hupe_]h `ena_pekjo* IÜj_daj6
HEJ?KI*

?dke( F]adkkj " Dae`e D]nhau* .,-5* Hk_]hepu `ki]ejo ]j` iknldkhkce_]h nqhao* Ld]oao( da]`o(
jk`a)olnkqpejc ]j` oqllhapekj ej Gkna]j dkjkne|_]pekj* J]pqn]h H]jcq]ca " Hejcqeope_ Pda)
knu /3* -/-5̞-/21*

@a ?han_m( G]naj* .,-5* Bnaj_d jac]pekj( pda oqlanoap lnej_elha ]j` ba]pqna _kjoanr]pekj* Ej
Iene]i >kqvkqep]( =jja >naep^]npd( Hearaj @]j_g]anp " Aheo]^apd Sepvajd]qoaj $a`o*%(
?u_hao ej h]jcq]ca _d]jca( -55̞..3* Ktbkn`6 Ktbkn` Qjeranoepu Lnaoo*

Ai^e_g( @]re`* .,-1* Pda iknldaia6 ] pdaknape_]h ejpnk`q_pekj* >anhej6 @a Cnqupan*
Ikog]h( >a]p] " Lapan S* Oiepd* .,-2* Pks]n`o ] pdaknu sepdkqp ]`f]_aj_u6 dulan)_kjpatpq]h

RE)nqhao* Iknldkhkcu .2$/%* .51̞/-.* ?iiTb,ff/QBXQ`;fRyXRyydfbRR8k8@yR8@Nkd8@
v*

Oeacah( @knkpdu* -533* Pda ]`f]_aj_u _kjopn]ejp ]j` pda pdaknu kb iknldkhkcu* Lnk_aa`ejco kb
JAHO 4* -45̞-53*

Op]nga( Ie_d]h* .,-4* ?kilhat habp ^n]j_dao( olahhkqp( ]j` lna|tao* Ej Haj] >]qj]v( G]naj @a
?han_m( Hehe]ja D]acai]j " Ane_ H]j`an $a`o*%( Atlhknejc j]jkoujp]t( ./5̞.05* Ktbkn`6
Ktbkn` Qjeranoepu Lnaoo*

2* ?kj_hqoekjo .04 L]rah ?]d]



R]j`aj Sujc]an`( Cqe`k( G]naj @a ?han_m " L]rah ?]d]* .,.-* H]pa ejoanpekj ]j` nkkp oql)
lhapekj* Nareop] Renpq]h `a Aopq`ko `] Hejcq]cai ) NaRAH -5$-4%* 4-̞-./*
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