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G9HJB9C

Akj hko `]pko cajan]`ko aj ah K� `qhk `a @krejko 8aX^[[^ `a h] Cop]_e� j Ctlaneiajp]h Ghhl] `ah GLG? Nqjk)
q^e_]`k aj ah ]jehhk _en_qjh]_qopna `a h] Pace� j Nqjk) u ]h _]^k `a oaeo _]il]� ]o c]j]`an]o %/--0*/--6&) oa
d] `apaniej]`k hko �j`e_ao nalnk`q_perko u ar]hq]`k ah _kilknp]ieajpk `a h] ]lpepq` lnk`q_per] `a _]nja u
ha_da `ah d]pk 8aX^[[^) aj bqj_e� j ] _]il]� ] c]j]`an]) � lk_] `a j]_eieajpk k l]npk %hhqre]o k oa_]&) oatk `a h]
_n�] %panjank k panjan]&) j� iank `a h]_p]j_e] %lneian] ] _q]np] h]_p]j_e]&+ Jko `]pko bqankj ]j]hev]`ko aj ]nnachko
b]_pkne]hao _kj`q_e`ko aj qj `eoa� k _kilhapk ]h ]v]n `ao^]h]j_a]`k ] pn]r� o `ah i� pk`k `a Da`anan u Xahaj+
Jko naoqhp]`ko hkcn]`ko bqankj7 J] a`]` ]h lneian oanre_ek `a h]o r]mqehh]o oa ]h_]jv� ] /4+21 iaoao _kj
/10+// gc `a laok u h] a`]` ]h lneian l]npk bqa ] 02+4 iaoao8 u aj h]o r]_]o hko Gjpanr]hk Cjpna N]npko r]ne]nkj
`a .0+6. ] .3 iaoao u ah GNA ajpna 1+.4 ] 3+52 iaoao+ Ch lnkia`ek cajan]h `ah laok _knlkn]h ]h j]_an bqa
/0+45� 0+0- gc %N`� -+-2& u ah laok _knlkn]h ] 03- `�]o bqa ../+3.� .6+/6 gc oeaj`k `ebanajpao lkn _]il]� ]o
%N`� -+-2&) lank jk are`aj_e� l]n] hko b]_pknao oatk je � lk_]+ J] c]j]j_e] `a laok _knlkn]h ] .5- `�]o bqa
03+05� ..+63 gc u h] c]j]j_e] laok _knlkn]h ] 03- `�]o `a 53+62� /-+06 gc) d]^eaj`k `ebanaj_e]o ajpna _]il]� ]o
%N`� -+-2& lank jk l]n] hko `ai� o b]_pknao+ J] lnk`q__e� j `a ha_da `a h]o r]_]o 8aX^[[P bqa 064+/-� .10+43 gc
hkcn]`] aj /.-+50� 00+-. `�]o u qj] lnk`q__e� j `a .+56� -+13 gc,`�]) dq^k `ebanaj_e]o ajpna _]il]� ]o c]j]`an]o
%N`� -+-2&8 lank jk ajpna � lk_]o8 h] lnk`q__e� j lkn h]_p]j_e]o d] r]ne]`k `a 014+0-� .0.+.4 ] 134+46� .41+11
gc %N`� -+-2&8 h] `qn]_e� j `ah kn`a� k `ao`a .66+24� 14+34 ] /.5+10� 15+15 `�]o8 u h] lnk`q__e� j `e]ne] `a
.+31� -+12 ] /+.5� -+11 gc lkn h]_p]j_e] %N`� -+-2&+ Qa _kj_hqua mqa) aj h]o ]_pq]hao _kj`e_ekjao ]cnka_kh� ce_]o)
ah ^krejk 8aX^[[^ `ah ]hpelh]jk jk i]jebeaop] aj lhajepq` oqo lkpaj_e]he`]`ao ^eklnk`q_per]o `a _]nja u ha_da+
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56HIG57I

Uepd pda `]p] cajan]pa` ej Kk`qha 8aT^[T A]ppha kb Ctlaneiajp]h Qp]pekj Ghhl] kb pda GLG? Nqjk) hk_]pa` ]nkqj`
pda h]ga kb Nqjk Pacekj) ]j` ]bpan oet _]ppha _]il]ecjo %/--0*/--6& ep d]o ^aaj `apanieja` nalnk`q_pera n]pao
]j` ar]hq]pa` pda ^ad]rekn kb pda lnk`q_pera _]l]_epu kb ia]p ]j` iehg kb pda 8aT^[T dan`) ]__kn`ejc pk oa]okj
heraopk_g) peia kb ^enpd kn l]np %n]ej kn `nu&) oat kb _]hb %i]hao kn bai]ha&) h]_p]pekj jqi^an %benop pk bkqnpd h]_p]pekj&+
B]p] sana ]j]huva` ej b]_pkne]h ]nn]jcaiajpo ha` pk ] _kilhapa n]j`ki `aoecj qj^]h]j_a` ^u pda iapdk` kb
Da`anan ]j` Xahaj+ Rda naoqhpo ]_deara` sana7 Rda ]ca ]p benop oanre_a kb daebano s]o na]_da` ]p /4+21 ikjpdo
sepd /10+// gc ]j` pda ]ca ]p benop _]hrejc s]o 02+4 ikjpdo8 ]j` pda _kso pda ejpanr]h ^apsaaj ^enpdo n]jca`
bnki .0+6. pk .3 ikjpdo) pda ANG ^apsaaj 1+.4 pk 3+52 ikjpdo+ Rda kran]hh ]ran]ca kb ^k`u saecdp ]p ^enpd s]o
/0+45 � 0+0- gc %N`� -+-2& ]j` pda ^k`u saecdp ]p 03- `]uo s]o ../+3. � .6+/6 gc s]o opehh `ebbanajp bnki
_]il]ecjo %N`� -+-2&) ^qp jkp are`ajp bkn oat ]j` oa]okj b]_pkno+ Rda ^k`u saecdp c]ej pk .5- `]uo s]o 03+05
� ..+63 gc ]j` ^k`usaecdpc]ej pk 03- `]uo kb53+62 � /-+06 gc) sepd `ebbanaj_ao ^apsaaj _]il]ecjo %N`� -+-2&
^qp jkp bkn kpdan b]_pkno+ Rda iehg lnk`q_pekj kb _kso 8aT^[Ts]o 064+/- � .10+43 gc ]_deara` ej /.-+50 � 00+-.
`]uo ]j` lnk`q_pekj kb .+56 � -+13 gc,`]u) pdana sana `ebbanaj_ao ^apsaaj heraopk_g _]il]ecjo %N`� -+-2&8 ^qp
jkp ^apsaaj oa]okjo8 pda lnk`q_pekj lan h]_p]pekj d]o r]nea` bnki 014+0- � .0.+.4 pk 134+46 � .41+11 gc
%N`� -+-2&8 pda iehgejc `qn]pekj bnki .66+24 � 14+34 pk /.5+10 � 15+15 `]uo8 ]j` pda `]ehu lnk`q_pekj kb .+31 �
-+12 pk /+.5 � -+11 gc lan h]_p]pekj %N`� -+-2&+ Gp eo _kj_hq`a` pd]p) ej _qnnajp ]cnka_khkce_]h _kj`epekjo) pda
8aT^[T _]ppha decdh]j` jkp bqhhu i]jebaop pdaen ^eklnk`q_pera lkpajpe]ho kb ia]p ]j` iehg+

5GI>7A9 >C;D

?npe_ha Pa_aera` Qalpai^an //) /-.1
?npe_ha?__alpa` Be_eai^an /-) /-.1
EdQ[XbWTS2Ba_ai^an /6) /-.1

@9N LDG8H2

' n]pao
' nalnk`q_pera

' ^kreja
' ia]p
' iehg

$ 8aT^[T.

>C;DGB57>xC89A 5GI>7JAD

?np+ Pa_e^e`k // `a Qapeai^na /-.1
?np+ ?_alp]`k /- `a Be_eai^na /-.1
EdQ[XRPS^2 /6 Be_eai n̂a `ah /-.1

E5A56G5H 7A5K92
' �j`e_ao
' _]nja
' ha_da

' nalnk`q_perko
' ^krejk
$ 8aX^[[^.

Hao� o Oqeola Ak]mqen])$*$+$/) C`c]n ?l]v] X� � ec])$*$+$0) Nan_u Ad]i^ehh] A]nna� j,) P� iqhk Q]l]j] T]h`ere]-$.

.Gjraopec]`kn `ah Gjopepqpk `a Gjraopec]_e� j `a @krejko u Mrejko) GG@M , /Nnkbaokn Nnej_el]h `a h] D]_qhp]` `a Ka`e_ej] Tapanej]ne] u Xkkpa_je] , 0Sjeranoe`]`
L]_ekj]h `ah?hpelh]jk Nqjk Nan� , 1Gjraopec]`kn u _kjoqhpkn `a Mnc]jeoiko `a Bao]nnkhhk Jk_]h u Pacekj]h , 2Gjraopec]`kn `ah Gjopepqpk L]_ekj]h `a Gjjkr]_e� j
?cn]ne] %GLG?& Nqjk) Nan� , 3Paolkjo]^ha `ah K� `qhk `a @krejko Anekhhk `a h] CC GLG? Ghhl]) Nqjk Nan� + , 4YTbdb`dXb_TR^P`dXaP4V\PX[&R^\ ' 5PiT4_Tad&R^\
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Cj h] nace� j ]j`ej] `ah Nan� ) d]_a _ej_k oechko) ah @krejk?qp� _pkjk
Col]� kh nalnk`q_e`k aj Aajpnk ?i� ne_]) d] ej_qnoekj]`k _kj h]
hhac]`] `a hko aol]� khao8 _qu] eilkoe_e� j lnkrk_� mqa hko
lk^h]`knao nqn]hao ]`klp]n]j h] _ne]jv] `a ^krejko aj `aoia`nk
`a hk o _]i� he`ko oq`]iane_]jko `ki� ope_ko mqa bqankj
`aolh]v]`ko ] vkj]o i]ncej]hao u ]hp]o `ah aol]_ek ]j`ejk
%Dqh_n]j`) .661&+

? hk h]nck `ah peailk) aj h] Pace� j Nqjk) h] c]j]`an�] `ah @krejk
8aX^[[^ k8WdbR^, lkn h] lk^h]_e� j mqa nalnaoajp]) oa d] _kjranpe`k
aj qj] ]_pere`]` `a rep]h eilknp]j_e] a_kj� ie_] u ok_e]h) `a^e`k ]
mqa cajan] lnk`q_pko l]n] h] rajp] %]jei]hao aj lea& k ah
]qpk_kjoqik %ha_da&) ]`ai� o `a h] bqanv] `a h]^n]jv] `a h] peann]
uah aope� n_kh _kik ]^kjk j]pqn]h l]n] oqo _qhperko %Pkoai^anc) Tc
P[') /---8 Pkoai^anc) /--1&+ Cj h] ]_pq]he`]`) h] i]ukn lk^h]_e� j
^krej] oa aj_qajpn] `eolano] aj i]jko `a lamqa� ko lnk`q_pknao
hk_]hev]`ko aj _kiqjè ]`ao _]ilaoej]o8i� o ]� j) ah ^krejk8aX̂ [[^
_kik na_qnok vkkcaj� pe_k _kjpne^qua ] h] ^ek`eranoe`]` `a h]
aola_ea+? jerah nacekj]h ateopaj 3.4).30 r]_qjko) `a hko _q]hao ah
30+2# _knnaolkj`aj ]h ^krejk _nekhhk) h] `ebanaj_e]) aj cn]j
lnklkn_e� j) ] ^krejko `a h] n]v] @nksj Qseoo %01#& %ACL?EPM)
/-./&+

Cj hko ?j`ao `ah oqn `ah Nan� ) lkn aj_ei] `a hko 05-- ioji) h]
lk^h]_e� j `a ^krejko8aX [̂[^ lna`kiej] naola_pk ] ^krejko `a n]v]o
aola_e]hev]`]o l]n] h] lnk`q__e� j `a ha_da k _]nja %Mnpev) Tc P[%
/--6&8 � opko � hpeiko ajbnajp]j oane]o heiep]_ekjao l]n] oq
ok^nareraj_e] `a^è k ] b]_pknao ejdanajpao ] h] ]hpepq` %BP[ ST6[cdaP&)
u lnk^]^haiajpa h] lna_]nea`]` `a hko na_qnoko ]heiajpe_eko mqa
naopnejcaj h] atlnaoe� j `a oqo ran`]`an]o lkpaj_e]he`]`ao
^eklnk`q_per]o %_]nja k ha_da&+ Cilank) ah ^krejk 8aX^[[^) ^]fk h]
`eranoe`]` `a _kj`e_ekjao ]i^eajp]hao `a h] _ne]jv]) oa _]n]_panev]
lkn oq nqope_e`]`) ok^nea`]`) iqhpelnkl� oepk) b]_ehe`]` ]h l]npk u ]hp]
_]l]_e`]` i]panj]h %Oqeola) Tc P[) /-./&+

Cj `e_dk _kjpatpk) u aj h] lanola_per] `a h] lnk`q_pere`]` `a h]
_ne]jv]) oqnca h] ja_aoe`]` `a ar]hq]n ah _kilknp]ieajpk u h]
abe_eaj_e] nalnk`q_per] ulnk`q_per] `a hko ^krejko 8aX^[[^8 ao `a_en)
]_an_] `ah nepik `a _na_eieajpk aj ah lneian ]� k `a re`]) h]
lnk`q__e� j `a ha_da uah _kilknp]ieajpk nalnk`q_perk `a dai^n]o)
mqa okj hko l]n� iapnko mqa peajaj i]ukn ej_e`aj_e] ok^na h]
najp]^ehè ]` `a h] atlhkp]_e� j `aqj] `apaniej]`] aola_ea`ki� ope_]
%A]n]r]_]) Tc P[) /--2&+ Nkn kpnk h]`k) ok^na h] ]lpepq``a lnk`q__e� j
_]nja) ah _kjfqjpk `a b]_pknao ^ek_hei� pe_ko _kik ah ]� k u h] � lk_]
`a j]_eieajpk) ah oatk `a h] _n�]8 u aj ah _]ok `a h] lnk`q__e� j `a
ha_da) ]`ai� o aop� j h] `qn]_e� j `a h] h]_p]j_e] u ah j� iank `a
h]_p]j_e]) hko _q]hao ejbhquaj `a `eopejp] i]jan] aj h] k_qnnaj_e]
`a hko `eopejpko ]_kjpa_eieajpko lnk`q_perko u nalnk`q_perko `ah
@krejk 8aX^[ [^% `a _quk _kilknp]ieajpk) ] jerah `ah ]hpelh]jk
lanq]jk) oa `eolkja `a ao_]o] ejbkni]_e� j+

@]fk `e_d]o _kjoe`an]_ekjao) ah GLG?Nqjk eilhaiajp]`k qj K� `qhk
`a Ane]jv] `a @krejko 8aX^[ [^% h] _q]h aj qj] lneian] ap]l] aopqrk
`enece`k d]_e] h] r]hkn]_e� j `ah _kilknp]ieajpk `a h]o _q]he`]`ao
^eklnk`q_per]o u nalnk`q_per]o `ah ^krejk 8aX^[ [^ aj _kj`e_ekjao
`ah ]hpelh]jk lanq]jk, aj l]npe_qh]n `ah ]jehhk _en_qjh]_qopna8 h] _q]h
laniepen� lh]jebe_]n uklpeiev]n) _kj i]ukn n]_ekj]he`]`) h]o ]lpepq`ao
lnk`q_per]o u nalnk`q_per]o `a h] _ne]jv] ] b]rkn `ah `ao]nnkhhk `a

h] c]j]`an�] ^krej] nacekj]h u`ah dki^na mqa hk _qe`]+ Cj p]h renpq`)
oa _kj`qfk ah lnaoajpa aopq`ek) _quko k^faperko bqankj7 Bapaniej]n
�j`e_ao nalnk`q_perko `a r]_]o _nekhh]o uar]hq]n ah _kilknp]ieajpk
`a h] ]lpepq` lnk`q_per] `a _]nja u ha_da) aj bqj_e� j ] _]il]� ]
c]j]`an]) � lk_] `a j]_eieajpk k l]npk) oatk `a h] _n�] u j� iank
`a h]_p]j_e]+

B5I9G>5A9H N B9ID8DH

Ch aopq`ek oa na]hev� _kj `]pko cajan]`ko) `qn]jpa ah lan�k`k
_kilnaj`e`k ajpna /--0 u/--6) aj ahi� `qhk `a ^krejko 8aX^[[^`a
h] Cop]_e� j Ctlaneiajp]h Ghhl] `ah GLG?) q^e_]`k aj ah ]jehhk
_en_qjh]_qopna `a h] Pace� j Nqjk) `eopnepk `a N]q_]n_khh]) oepq]`k ]
qj] ]hpepq` ia`e] `a 05.2 ioji) u] qj] h]pepq` oqn `a .2� .-z 12"
u hkjcepq` kaopa `a 4-� -1z /2zz8 oeaj`k) ]h _]^k `a h]o _]il]� ]o
_kjoe`an]`]o) qj] pailan]pqn] ia`e] ]jq]h `a 4+5�A u qj]
lna_elep]_e� j lhqre]hia`e] ]jq]h `a 4/3+6/ ii %QCL?KFG) /-..&.
8T[ \~Sd[^ ST Q^eX]^b 4]TZWWZ& N]n] aopq`e]n ah _kilknp]ieajpk
lnk`q_perk u nalnk`q_perk `ah d]pk @krejk 8aX^[[^ oa _kjoe`an� qj
lan�k`k `a 3 _]il]� ]o c]j]`an]o+ ChK� `qhk oa eje_e� _kj qj _]lep]h
`a .- reajpnao hko mqa) _kj naailh]vko oaha__ekj]`ko lkn oq ]lpepq`
nalnk`q_per]) u lnkrajeajpao `ah `ao]nnkhhk racap]perk `ah d]pk
ej_naiajp]nkj d]op] hhac]n ] /- reajpnao aj h] � hpei] _]il]� ]
c]j]`an]+ J] `ajoe`]` ]jei]h r]ne� `ao`a 4+2 ] 0+/2 d]o,reajpna
`qn]jpa ah dknevkjpa`a aopq`ek+ J]_ne]jv] `ahc]j]`k bqa_kj`q_e`]
aj .2 lkpnanko `ere`e`ko lkn _an_]o `a ]h]i^n]`k u qpehev]`ko aj
bqj_e� j ] h] _h]oa `a c]j]`k %panjanko) r]_]o) pknapao&+ J] pkp]he`]`
`a h] lk^h]_e� j ^krej] lani]ja_e� aj lkpnanko _kj l]opko j]pqn]hao)
]qjmqa h] bna_qaj_e] u`qn]_e� j `a h] lani]jaj_e] cq]n`� nah]_e� j
_kj h] � lk_] `ah ]� k+ Cj ahK� `qhk `a @krejko8aX^[[^ jk oa na]hev�
oaha__e� j ] b]rkn `a ]hcqj] ]lpepq` lnk`q_per] %_]nja k ha_da&+

BP]TY^$ P[X\T]cPRX~] h bP[dS& Jko panjanko lani]ja_eankj aj ah
na^]� k d]op] ah lneian ]� k `a a`]`8 ieajpn]o mqa h]o panjan]o
mqa`]nkj _kik ]jei]hao `a naailh]vk) lnare] ar]hq]_e� j `a oq
]lpepq` nalnk`q_per]+ Ch kn`a� k oa aba_pq� � je_]iajpa aj dkn]o `a
h] i]� ]j] %4 { 5]i& aj bkni] i]jq]h8 oa kn`a� � hko _q]pnk _q]npko)
`af� j`koa h] � hpei] lkn_e� j l]n] ah panjank) at_alpk aj hko lneianko
1 ] 2 `�]o aj hko mqa na_e^eankj ah _]hkopnk+ Ch kn`a� k hk na]hev� h]
ieoi] lanokj] u _kj ah panjank ]h lea `a h] i]`na) lnare]
deceajev]_e� j+ Cj h]o jk_dao) h]o _n�]o bqankj oal]n]`]o `a oqo
i]`nao aj _knn]hao8 ah `aopapa `a h]o _n�]o oa na]hev� ] h] a`]` `a 3
] 4 iaoao8 u`qn]jpa ah l]opknak) hko panjanko bqankj oal]n]`ko `a
oqo i]`nao aj lkpnanko `ebanajpao+ Ch lanokj]h p� _je_k naolkjo]^ha)
`a h] aop]_e� j atlaneiajp]h _kj`qfk naceopnko `a lnk`q__e� j u
nalnk`q__e� j `a hko ]jei]hao ejrkhq_n]`ko aj ah aopq`ek8 ajpna hko
`]pko oa d] _kjoe`an]`k hko oecqeajpao7 Da_d]o `ah oanre_ek u
nalape_ekjao `ah oanre_ek %ikjp] j]pqn]h&) `ah j]_eieajpk u `ah
`aopapa) u `ah l]npk) hko naceopnko `e]neko `a lnk`q__e� j `a ha_da) u
h]o lao]`]o iajoq]hao `a h]o _n�]o `qn]jpa ah lneian ]� k `a oq
re`]+

J] ^]oa `a h] ]heiajp]_e� j `a hko ]jei]hao bqa hko l]opko j]pqn]hao)
aj � lk_]o _n�pe_]o `ah ]� k %� lk_] oa_]& na_e^eankj _kilhaiajpko
`a dajk `a ]raj] aj bkni] aolkn� `e_]8 arajpq]hiajpa oa `eolqok
`a l]opko _qhper]`ko l]n] h] ]heiajp]_e� j `a hko panjanko8 _qu]
bna_qaj_e] `a pki] `a ]cq] `ah c]j]`k) bqa qj] ] `ko ra_ao lkn
`�]) h] mqa aopqrk aj bqj_e� j `a h] � lk_] `ah ]� k+ Cjpna h]o
lnej _el]hao ln� _pe_]o o]j ep]ne] o `ao]n nkhh]`]o aopqrk h]
`aol]n]oep]_e� j lane� `e_] `a ]_qan`k ]h _]haj`]nek o]jep]nek8 aj ah

<P^w^ B`T^[P 4ZL\`T]L %6ORL]2[LdL KwuTRL %AP]Nc 4SLXMTWWL 4L]]PvY %CvX`WZ DL[LYL GLWOTaTL
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_]ok `a hko na_e� j j]_e`ko oa aba_pq� h] `aoejba__e� j `ah ki^heck u
]__ekjao `a lnaraj_e� j `a ]hcqj]o ajbania`]`ao _kik `e]nna]o u
lnk^hai]o naolen]pkneko+

HXbcT\PcXiPRX~] h P]z[XbXb ST [^b SPc^b&N]n] ah aopq`ek oa qpehev�
h]o Nh]jehh]o `a Qanre_eko `a ail]`na uoqo nalape_ekjao lanpejajpao)
lh]jehh]o `a l]ne_e� j u `aopapa) naceopnko `a lnk`q__e� j `e]ne] `a
ha_da) naceopnko `a h]o lao]`]o _knlkn]hao `a h]o _n�]o `qn]jpa ah
lneian ]� k `a re`] u naceopnko `a h]o lao]`]o _knlkn]hao `a h]o
r]_]o+

N]n] bejao `ah lnaoajpa aopq`ek) oa d] _na]`k pnao ^]oao `a `]pko+
J] lneian] ^]oa `a `]pko d] oe`k _na]`] l]n] h] `apaniej]_e� j `a
hko l]n� iapnko nalnk`q_perko) mqa ajpna oqo lnej_el]hao _]ilko d]
_kjoe`an]`k7 J] e`ajpebe_]_e� j `a h] r]_]) ba_d]o `a oanre_ek ul]npk)
� lk_] `a oanre_ek u`ah l]npk) a`]` `a h] r]_]8 `a _quk ]j� heoeo oa
d] `aner]`k hko �j`e_ao nalnk`q_perko oecqeajpao7 Gjpanr]hk ajpna
l]npko %GCN&) ejpanr]hk l]npk{_kj_al_e� j %GNA&) a`]` ]h lneian
oanre_ek %CNQ&) a`]` lneian l]npk %CNN& u laok ]h lneian oanre_ek
%NNQ&8 l]n] ah aba_pk oa na_qnne� ] h] iapk`khkc�] `ao_nep] lkn Napano
u @]hh) %.66.&+ J] p]o] `a j]p]he`]` bqa aopei]`] qpehev]j`k h]o
a_q]_e� j `a E]hhack) %.665&+ J] oacqj`] ^]oa `a `]pko qpehev]`]
l]n] `apaniej]n u ]j]hev]n h] ]lpepq` lnk`q_per] `a _]nja `qn]jpa ah
lneian ]� k `are`] `ah]jei]h)l]n] ahaba_pk oa pki� _kik nabanaj_e]
hko laoko _knlkn]hao ]h j]_an u h] c]j]j_e] `a laok _knlkn]h `a h]o
_n�]o) u oq arkhq_e� j oa `apaniej� lkn `ebanaj_e] `a hko laoko
_knlkn]hao i]pane] `a ]j� heoeo+ Jko _]ilko `a h] ^]oa `a `]pko
bqankj h] e`ajpebe_]_e� j `a h]o _n�]o j]_e`]o) ba_d] `a j]_eieajpk u
`aopapa) _]il]� ] c]j]`an]) � lk_]`a j]_eieajpk uoatk) h]o ba_d]o
u hko laoko _knlkn]hao naceopn]`ko iajoq]hiajpa `ao`a ah
j]_eieajpk d]op] ah ]� k `a a`]`+ Akik r]ne]^hao `a ]j� heoeo oa
_kjoe`an]nkj7 laok _knlkn]h ]h j]_eieajpk %NCAML& u ] hko .5-
%NCAM.5-& u03- %NCAM03-& `�]o`a a`]`8]oeieoik h]o c]j]j_e]o
`a laok _knlkn]h ] .5- %E?NCAM.5-& u 03- `�]o `a a`]`
%E?NCAM03-&) hko mqa oa k^pqreankj lkn `ebanaj_e] `a laoko %aj
gc&+ J] pan_an] ^]oa `a `]pko bqa ah]^kn]`] l]n] `apaniej]n u
]j]hev]n ah _kilknp]ieajpk `a h] ]lpepq` lnk`q_per] `a ha_da) l]n]
ahhk oa _kjoe`an� hko _]ilko oecqeajpao7 e`ajpebe_]_e� j ej`ere`q]h
`a h] r]_] aj lnk`q__e� j) h] ba_d] `a l]npk u `aopapa) _]il]� ]
c]j]`an]) � lk_] `a l]npk) ] oq rav) oa ejpnk`qfk hko naceopnko `a
lnk`q__e� j `e]ne] `a ha_da `a _]`] r]_] `ao`a h] ba_d] `a eje_ek ]h
p� niejk `a h] ieoi]+

8T[ P]z[XbXb TbcPS|bcXR^& N]n] h] `ao_nel_e� j `a hko l]n� iapnko
nalnk`q_perko ulnk`q_perko oa qpehev� ia`e`]o `a paj`aj_e] _ajpn]h
u`a `eolanoe� j) ] at_al_e� j `a h] p]o] `a j]p]he`]`+ N]n] ah ]j� heoeo
`a `]pko nalnk`q_perko oa qpehev� qj BA?8 l]n] ah _]ok `ah
_kilknp]ieajpk `a h] ]lpepq` `a _]nja ah ]nnachk bqa qj b]_pkne]h
2t/t/ %_]il]� ]) � lk_] u oatk&8 u l]n] h] ha_da /t1 %� lk_] u
h]_p]j_e]&_kj`q_e`ko aj BA?`ao^]h]j_a]`k) aopko � hpeiko ] pn]r� o
`ahi� pk`k `a Da`anan uXahaj) _ep]`k lkn?l]v] %/--4&) uqpehev]j`k
ah Qkbps]na Q?Q+ N]n] h] _kil]n]_e� j `a ia`e]o oa qpehev� h] Nnqa^]
`a n]jck i� hpelha `a Bqj_]j8 at_alpk l]n] h] p]o] `a j]p]he`]` oa
na_qnne� ] h] Nnqa^] `a HeAq]`n]`k+

G9HJAI58DH

w]SXRTb aT_a^SdRcXe^b& Cj h] R]^h] .) oa k^oanr] mqa h] C`]` ]h
lneian oanre_ek %CNQ& `a h]o r]mqehh]o 8aX^[ [P% aj lnkia`ek) k_qnne�
] hko /4+21 iaoao %5/3+/2� /0/+-2 `�]o&8 h] ieoi] mqa oa ]h_]jv�

_q]j`k paj�]j ah laok lnkia`ek ]h lneian oanre_ek %NNQ& `a /10+//
� 3+4- gc8 aj p]jpk mqa h] a`]` ]h lneian l]npk %CNN& `a h]o r]mqeh]o)
aj lnkia`ek) bqa ] hko 02+4- iaoao %.)-4.+--� /2.+54 `�]o&8 hko
mqa eilhe_]j mqa h]o r]mqehh]o 8aX^[[P `ah K� `qhk `a h] CC Ghhl] `ah
GLG? ejcnao]nkj ] oq lneian oanre_ek `aolq� o `a hko `ko ]� ko `a
a`]` u) na_e� j) pqreankj oq lneian] _n�] ] hko pnao ]� ko `a a`]`+

IPQ[P )& 9bcPS|bcXR^b ST [P 9EH$ 9EEh EEHST eP`dX[[Pb
4]TZWWL$ 99 >[[_P >C>5&

Dqajpa7 Nh]jehh]o u naceopnko `a h] CC Ghhl] GLG?+ Ch]^kn]_e� j7 Nnkle]

Nkn kpnk h]`k) aj h] R]^h] /) h]o r]_]o 8aX^[[P pqreankj Gjpanr]hko
ajpna l]npko %GCN& _kilnaj`e`ko ajpna ah .nk u/`k) /`k u 0nk) u 0nk
u 1pk l]npko `a .1+66 iaoao %116+5- � 60+10 `�]o&) .3+-- iaoao
%15-+/4� .66+2/ `�]o& u .0+6. iaoao %1.4+.4� 53+66 `�]o&)
naola_per]iajpa8 uoqo _knnaolkj èajpao ejpanr]hko l]npk _kj_al_e� j
%GNA& oq_a èankj ] hko 2+4/ iaoao %.4.+3- � 65+12 `�]o&)3+52 iaoao
%/-2+4-� .-1+0/ `�]o& u1+.4 iaoao %./2+/6� 42+5- `�]o&+Paola_pk
] h] p]o] `a j]p]he`]`) ah lnkia`ek cajan]h bqa `ah 52+.0#)
k^oanr� j`koa r]ne]_ekjao `ao`a 2-#d]op] 6-+--#aj bqj_e� j ]
h]o _]il]� ]o c]j]`an]o+

IPQ[P *& 9bcPS|bcXR^b ST[ >9E T >E7 ST ePRPb 4]TZWWL ST [P 99
>[[_P >C>5$ bTV�] ]�\Ta^ ST _Pac^&

Dqajpa7 Nh]jehh]o u naceopnko `a h] CC Ghhl] GLG?+ Ch]^kn]_e� j7 Nnkle]

5_cXcdS ST [P _a^SdRRX~] ST RPa]T& Cj h] R]^h] 0) oa iqaopn] mqa
h] ia`e] cajan]h `ahlaok _knlkn]h ]h j]_an %NCAML& `a hko panjanko
8aX^[[^ bqa /2+45 � 0+0- gc) r]ne]j`k hko lnkia`eko) l]n] _]il]� ]o
c]j]`an]o)`ao`a /0+40� 0+36 ]/2+4.� 0+// gc) hko mqa are`aj_e]nkj
`ebanaj_e]o %N`� -+-2&+ ?oeieoik) l]n] ah b]_pkn oatk `a h] _n�]) oa
d] `apaniej]`k mqa hko NCAML bqankj /2+// � 0+0- u/3+.6 � 0+/6
gc l]n] panjanko u panjan]o) naola_per]iajpa8 u hko _knnaolkj`eajpao
laoko _knlkn]hao ] 03- `�]o `a a`]` %NCAM03-& bqankj ../+./ �
.5+.- u..0+-/ � /-+25 gc8]i^]or]ne]^hao jk ikopn]nkj`ebanaj_e]o
aop]`�ope_]o+ Nkn kpnk h]`k) l]n] ah b]_pkn � lk_]) hko NCAML bqankj
/3+0/ � 0+64 u /2+1. � /+43 gc8 uoqo lanpejajpao NCAM03- bqankj
../+54� .5+60 u ../+1/� .6+55 gc l]n] hko panjanko j]_e`ko aj h]
� lk_] hhqreko] uoa_]) naola_per]iajpa8 ]i^]o r]ne]^hao) ]h ]j� heoeo
aop]`�ope_k bqankj oeieh]nao+ Ba ahhk oa `a`q_a mqa) l]n] pk`ko hko
b]_pknao _kjoe`an]`ko) ah NCAM03- `a hko ^krejko 8aX^[[^ aj h]o
_kj`e_ekjao `ah ]jehhk _en_qjh]_qopna `ah ?hpelh]jk lanq]jk
_q]`nqlhe_] ah NCAML+

Akj nah]_e� j ] h] r]ne]^ha E]j]j_e] `a laok _knlkn]h %E?NCAM&)
l]n] _]il]� ]o c]j]`an]o) h] c]j]j_e] `a laok _knlkn]h ] hko .5-
`�]o `a a`]` %E?NCAM.5-& d] r]ne]`k `ao`a /2+-4 � 3+43 d]op]
12+52 � 3+2- gc aj bqj_e� j ] h] _]il]� ]o) oeaj`k ah lnkia`ek
cajan]h `a 03+05� ..+62 gc) hko mqa ]h ]j� heoeo aop]`�ope_k bqankj

6^_LOt^_TNZ^ ?
6OLO LW )P]

DP]aTNTZ
6OLO LW )P]

AL]_Z
AP^Z GTaZ LW )P]

DP]aTNTZ$ VR

Cj `�]o 6 5/3+/2� /0/+-2 .)-4.+--� /2.+54 /10+//� 3+4-

Cj iaoao /4+21 02+4-

?j OP
AL]_Z

;6A ;A4

? 5tL^ >P^P^ ? 5tL^ >P^P^

.nk u /`k .3 116+5- � 60+10 ^ .1+66 .3 .4.+3- � 65+12 ]^ 2+4/

/`k u 0nk ./ 15-+/4� .66+2/ ] .3+-- .. /-2+4-� .-1+0/ ] 3+52

0nk u 1pk 4 1.4+.4� 53+66 _ .0+6. 5 ./2+/6� 42+5- ^ 1+.4
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`ebanajpao8 ieajpn]o mqa h] E?NCAM ] 03- `�]o `a a`]`
%E?NCAM03-& p]i^e� j ikopn� r]ne]_e� j `ao`a 4-+-3� .5+32 ]
.-5+4-� 2+.. gc) `alaj`eaj`k `a h] _]il]� ] c]j]`an]) u _kj qj
lnkia`ek cajan]h `a 53+62� /-+06gc) p]i ê� j ikopn]nkj`ebanaj_e]o
]h ]j� heoeo aop]`�ope_k l]n] `e_dk b]_pkn %N`� -+-2&) hko mqa peajaj
nah]_e� j _kj h] lna_elep]_e� j lhqre]h `a h] _]il]� ] c]j]`an]+ Qej
ai^]nck) l]n] ah b]_pkn oatk) h]o E?NCAM.5- bqankj 02+40 � .-+32
u 03+60 � .-+/0 gc8 u h] E?NCAM03- bqankj `a 53+6. � .5+1. u
53+65 � //+/6 gc l]n] l]n] panjanko u panjan]o) naola_per]iajpa8
aj ]i^]o r]ne]^hao naolqaop] ]h ]j� heoeo aop]`�ope_k jk dq^k
`ebanaj_e]o+

IPQ[P +& 9bcPS|bcXR^b ST _Tb^b R^a_^aP[Tb P[ ]PRTa h P +.(
S|Pb ST TSPS ST Q^eX]^b 4]TZWWZ$ 99 >[[_P >C>5$ _^a bTg^

Dqajpa7 Nh]jehh]o u naceopnko `a h] CC Ghhl] GLG?+ Ch]^kn]_e� j7 Nnkle]

Akj naola_pk ]h b]_pkn � lk_] `a j]_eieajpk) h]o ia`e]o `a
E?NCAM.5- bqankj 1-+55 � ./+03 u 00+./ � .-+4- gc8 u h]o
E?NCAM03- bqankj 53+4/ � /-+64u54+.. � /-+01 gc l]n] panjanko
j]_e`ko aj � lk_] `a hhqre]o u oa_]) naola_per]iajpa+ J]
E?NCAM.5-) ]h ]j� heoeo aop]`�ope_k) ah r]hkni� o ]hpk _knnaolkj`e�
] h]o j]_e`]o aj h] � lk_] `a hhqre]o %N`� -+-2& u h] E?NCAM03-
bqankj oeieh]nao+ ?h _kil]n]n) h] arkhq_e� j `a h] E?NCAM.5-) l]n]
ah b]_pkn oatk) bqankj .+1/ u .+1. ra_ao naola_pk ]h NCAML `a
panjanko u panjan]o8 u h] E?NCAM03- bqa `a .+10 u .+03 ra_ao
naola_pk ] h] E?NCAM.5-) ahhk eilhe_] mqa) ajpna panjanko u
panjan]o) aj ah lneian oaiaopna `a re`] h]o lnklkn_ekjao jk `ebeanaj
u) ]h l]na_an) aj ah oacqj`k oaiaopna hko panjanko naceopn]j i]ukn
lnklkn_e� j naola_pk ] h]o panjan]o+ W) h] _kil]n]_e� j) l]n] ah b]_pkn
� lk_] `a j]_eieajpk `a h] _n�]) hko _knnaolkj`eajpao r]hknao `a h]
E?NCAM.5- bqankj .+22 u.+0 ra_ao naola_pk ]h NCAMLaj � lk_]
`a hhqre]o u oa_]) naola_per]iajpa) u h]o _knnaolkj`eajpao
lnklkn_ekjao `a h] E?NCAM03- bqankj .+./ u .+30 ra_ao naola_pk
] h] E?NCAM.5-) ahhk ej`q_a ] oa� ]h]n mqa hko ^krejko8aX^[[^) aj
ah lneian oaiaopna `a oq re`]) aj h] � lk_] `a hhqre]o naceopn]j i]ukn
lnklkn_e� j `a c]j]j_e] `a laok) u aj ah oacqj`k oaiaopna) hko
panjanko j]_e`ko aj h] � lk_] oa_] peajaj iafkn _kilknp]ieajpk+

IPQ[P ,& 9bcPS|bcXR^b ST [P VP]P]RXP ST _Tb^ R^a_^aP[ P )0( h
+.( S|Pb ST Q^eX]^b 4]TZWWZ T] [P 99 >[[_P >C>5$ _^a bTg^ h

{_^RP&

Dqajpa7 Nh]jehh]o u naceopnko `a h] CC Ghhl] GLG?+ Ch]^kn]_e� j7 Nnkle]

5_cXcdS ST _a^SdRRX~] ST [TRWT+ Cj h] R]^h] 2) l]n] ah b]_pkn
_]il]� ] c]j]`an]) h] ia`e] cajan]h `a h] lnk`q__e� j pkp]h `a ha_da
`a h]o r]_]o 8aX^[[P) `ah ]jehhk _en_qjh]_qopna) bqa 064+/- � .10+43
gc) h] ieoi] mqa oa hkcn� ]h _]^k `a /.-+50� 00+-. `�]o `a kn`a� k+

N]n] h]o _]il]� ]o c]j]`an]o) hko lnkia`eko `a lnk`q__e� j `a
ha_da d]j r]ne]`k `ao`a 01-+.5� ...+/- d]op] 2./+/.� .63+5- gc)
hko mqa ]h ]j� heoeo aop]`�ope_k are`aj_e]nkj `ebanaj_e]o %N`� -+-2&8
aop] r]ne]_e� j oa nah]_ekj] _kj h] lna_elep]_e� j lhqre]h k_qnne`] aj
h] _]il]� ] c]j]`an]+ N]n] ah b]_pkn � lk_] `a l]npk) oa ]lna_e]
mqa h] lnk`q__e� j `a ha_da bqa 052+2. � .11+65 u1-3+5. � .11+36
gc l]n] h] � lk_] `a hhqre]o u oa_]8 ]mqahh] lnk`q__e� j oa ]h_]jv�
aj /-6+/. � 2-+41 u/./+/. � 10+03 `�]o `a kn`a� k l]n] h]o � lk_]o
_knnaolkj`eajpao8 aj ]i^]o r]ne]^hao naolqaop] jk dq^k
`ebanaj_e]o+ Keajpn]o mqa) l]n] ah b]_pkn h]_p]j_e]) h]o lnk`q__ekjao
`a ha_da bqankj 014+0- � .0.+.4)066+12 � .1/+33) 134+46 � .41+11
u1/5+56 � 40+01 gc8 hko mqa bqankj ]h_]jv]`ko aj /.5+10� 15+15)
.66+24� 14+34) /.-+-6� 15+6/u/..+50� 03+04 `�]o`ao`a h] lneian]
] h] _q]np] h]_p]j_e]) naola_per]iajpa+ Ch ]j� heoeo aop]`�ope_k lkn
h]_p]j_e]o ikopn� `ebanaj_e]o b]rkn]^hao ] l]npen `a h] pan_an]
h]_p]j_e]+ Ch ]j� heoeo `ah _kilknp]ieajpk `a h] lnk`q__e� j) l]n] ah
b]_pkn � lk_] `a l]npk) iqaopn] mqa h]o r]_]o mqa d]j l]ne`k aj h]
� lk_] oa_] lnk`q_aj 2+20#i� o mqa h]o r]_]o _kj l]npk aj h]
� lk_] `a hhqre]o8 aj _q]jpk ]h j� iank `a h] h]_p]j_e]) oa d]
`apaniej]`k mqa h]o r]_]o 8aX^[[P `a h] oacqj`]) pan_an] u _q]np]
h]_p]j_e] d]j lnk`q_e`k .2) 0- u.4#naola_pk ] h] lneian] h]_p]j_e]+

Paola_pk ] h] r]ne]^ha naolqaop]) lnk`q__e� j `a ha_da lkn `�]) l]n]
ah b]_pkn _]il]� ] c]j]`an] naceopn� lnkia`eko mqa ko_eh]nkj ajpna
.+41 � -+0/ ] /+// � -+24 gc) oeaj`k ah lnkia`ek cajan]h `a .+56 �
-+13 gc) ah ]j� heoeo aop]`�ope_k are`aj_e� `ebanaj_e]o aop]`�ope_]o %N
`� -+-2& ] l]npen `a h] oacqj`] h]_p]j_e]) u ]mqahh] oa _knnah]_ekj]
_kj h] lnk`q__e� j pkp]h `a ha_da+?oeieoik) `a h] R]^h] 2 oa ejbeana
mqa h] lnk`q__e� j `e]ne] lkn � lk_] bqankj .+56 � -+15 u.+55 � -+11
gc l]n] h] � lk_] `a hhqre]o uoa_]) naola_per]iajpa8 ulkn h]_p]j_e]o
`a .+31 � -+12) .+62 � -+1-) /+.5 � -+11 u /+-4 � -+.- gc `a h]
lneian] d]op] h] _q]np] h]_p]j_e]) naola_per]iajpa+ Ch ]j� heoeo
aop]`�ope_k l]n] ah b]_pkn � lk_] jk ikopn� `ebanaj_e]o) aj p]jpk mqa
l]n] ah b]_pkn h]_p]j_e] dq^k `ebanaj_e]o aop]`�ope_]o %N`� -+-2&+

Dej]hiajpa) naola_pk ] h] r]ne]^ha naolqaop] `qn]_e� j `ah kn`a� k
`a h]o r]_]o 8aX^[[P `a h] CC Ghhl] `ah GLG? Nqjk) lkn ah aba_pk `a h]
� lk_] u h]_p]_e� j) qj] ]lna_e]_e� j caj� ne_] ao mqa aop]o jk okj
`ebanajpao l]n] jejcqjk `a hko b]_pknao � lk_] `a l]npk je h]_p]j_e]+

IPQ[P -& Ea^SdRRX~] c^cP[ h SXPaXP ST [TRWT$ h SdaPRX~] ST [P
[PRcP]RXP T] ePRPb 4]TZWWL ST [P 99 >[[_P >C>5$ _^a {_^RP h

[PRcP]RXP&

Dqajpa7 Nh]jehh]o u naceopnko `a h] CC Ghhl] GLG?+ Ch]^kn]_e� j7 Nnkle]

8>H7JH>DC

8T [^b _Paz\Tca^b aT_a^SdRcXe^b

J] CNQ `a h] r]mqehh] 8aX^[[P `ah ]jehhk _en_qjh]_qopna %/4+21 iaoao&
oa aj_qajpn] `ajpnk `ah n]jck nalknp]`k aj h] hepan]pqn] %@a]n`aj u
Dqmq]u) .65/8K_Bksahh.64.8 Q]h]v]n uFqanp]o) .6438 Fanj� j`av)
.653& aj ^krejko Anekhhk `a Akhki^e]) Tajavqah] uAkop] Pe_]8 oej
ai^]nck) `e_dk r]hkn aop� iqu ]pn]o]`k naola_pk ] h] a`]` e`a]h
aolan]`] aj h] aola_ea ^krej] %.1 k .2 iaoao&%E]n_�]) /--0&8i� o

7LN_Z]
AP^Z LW YLNP]$ VR AP^Z L +.( OtL^$ VR

L Ka`e] � BC L Ka`e] � BC

Qatk
K]_dk /4 /2+// � 0+0- ] /2 ../+./ � .5+.- ]
Fai^n] // /3+.6 � 0+/6 ] // ..0+-/ � /-+25 ]

�lk_]
Jhqre]o // /3+0/ � 0+64 ] // ../+54 � .5+60 ]
Qa_] /4 /2+1. � /+43 ] /2 ../+1/ � .6+55 ]

7LN_Z]
82A64@L)/(OtL̂ $ VR 82A64@L+.(OtL̂ $ VR

L Kà e] � BC L Kà e] � BC

Qatk
K]_dk /4 02+40� .-+32] /2 53+6.� .5+1. ]
Faî n] // 03+60� .-+/0] // 53+65� //+/6 ]

�lk_]
Jhqre]o // 1-+55� ./+03] // 53+4/� /-+64 ]
Qa_] /4 00+./� .-+4-^ /2 54+..� /-+01 ]

7LN_Z] L A]ZÒ NNTvY EZ_LW WPNSP$ VR A]ZO`NNTvY [Z]'OtL$ VR
5`]LNTvY OPW Z]OPuZ$ OtL^

�lk_]
Jhqre]o // 052+2.� .11+65 ] .+56� -+15 ] /-6+/.� 2-+41 ]
Qa_] /4 1-3+5.� .11+36 ] .+55� -+11 ] /./+/.� 10+03 ]

J]_p]j_e]

Nneian] /. 014+0-� .0.+.4 ^ .+31� -+12 ^ /.5+10� 15+15 ]
Qacqj`] .0 066+12� .1/+33 ^] .+62� -+1- ] .66+24� 14+34 ]
Ran_an] 6 134+46� .41+11 ] /+.5� -+11 ] /.-+-6� 15+6/ ]
Aq]np] 4 1/5+56� 40+01 ^] /+-4� -+.- ] /..+50� 03+04 ]
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]� j) ah k^faperk `ah _ne]`kn `a^an�] kneajp]noa ] mqa h]o r]mqehh]o
ejcnaoaj ]h oanre_ek nalnk`q_perk ] hko .5 iaoao `a a`]` _kj qj
laok u_kj`e_e� j _knlkn]h ]`a_q]`ko %Ekjv� hao uOqejpank) /--2&+
Cj p]h renpq`) ah nap]n`k `a h] CNQaj h]o T]mqehh]o 8aX^[[P `ah ]hpelh]jk
lanq]jk ao ]pne^q e^ha ] h] `ao]paj_e� j aj ah i]jafk u)
bqj`]iajp]hiajpa) h] lna_]ne] ]heiajp]_e� j mqa oa ha lnklkn_ekj]
`qn]jpa ah lan�k`k `a _na_eieajpk u `ao]nnkhhk `a h]o r]mqehh]o
%Nkh]j_k) .65/&+

Paola_pk ]h NNQ`a h]o r]mqehh]o 8aX^[[P %/10+//� 3+4- gc& p]i^e� j
oa aj_qajpn] `ajpnk `ah n]jck %//0*013 gc& nalknp]`k l]n] jkrehh]o
iaopev]o %Ekjv� hav*Qp]cj]nk) .652&8 aopko naoqhp]`ko _knnk^kn]j
h] ]beni]_e� j `a mqa i� o eilknp]jpa ao ah p]i]� k _knlkn]h mqa h]
a`]` l]n] ah naj`eieajpk nalnk`q_pkn `a h] r]mqehh] %Q]heo^qnu) Tc
P[+) .645&+ Cj h] ln� _pe_]) h] CNNd]hh]`] aj ah aopq`ek %02+4- iaoao&
ao ejbanekn ] hk nalknp]`k aj ^krejko iaopevko %1-+/4 iaoao&%
Ekjv� hav*Qp]cj]nk) .652&+ Cj o�) h] CNN ie`a h]o _kj`e_ekjao `a
i]jafk) ]heiajp]_e� j) ah _na_eieajpk u `ao]nnkhhk `a h] r]mqehh]
%Ekjv]hao uOqejpank) /--2&+?qjmqa) oa na_kieaj`] mqa) aj d]pko
^eaj i]jaf]`ko) h]o jkrehh]o ]h lneian l]npk `a^aj ]h_]jv]noa ] 0-
iaoao8i� o ]� j `a^an�] ]olen]noa ] /1*/4 iaoao %F]bav) .663&+

? jerah `a h] CC u `a h]o qje`]`ao `a _ne]jv] b]iehe]n `a ^krejko)
`ah ]jehhk _en_qjh]_qopna `ah ]hpelh]jk lanq]jk) oa `a`q_a mqa h]o
r]mqehh]o 8aX^[[P ejcnao]j ] oq lneian oanre_ek `aolq� o hko `ko ]� ko
`a a`]` u peajaj oq lneian] _n�] na_e� j ] hko pnao ]� ko `a a`]`8 hko
_q]hao nabhaf]j ahi]jafk pn]`e_ekj]h u]heiajp]_e� j lna_]ne] kbna_e`]
`qn]jpa ah _na_eieajpk u `ao]nnkhhk `a h]o r]mqehh]o) hk _q]h oa `a^a
] `ko ]ola_pko mqa oa `af]j `a h]`k7 Ch lneiank) nah]_ekj]`k ] h]
jqh] lh]jebe_]_e� j `a h] � lk_] `ah ail]`na) k oa] aop] ]_pere`]` oa
`af] ]h ]v]n) u jk cq]n`] _kj_kn`]j_e] _kj h]o _kj`e_ekjao
]cnka_kh� ce_]o `a h] vkj]) iajko ]� j oa _kjoe`an] hko b]_pknao
ejdanajpao ] h] _ne]jv] ]jei]h u h]o atecaj_e]o `ahian_]`k %b]oao
`a _ n�] u na_n�] &8 u oacqj`k) aj ah ]hpel h]jk lanq]jk ) h]
dapankcajae`]` u aop]_ekj]he`]` `a h]o lna_elep]_ekjao lhqre]hao
i]n_]j `ko � lk_]o %hhqre]o u oa_]&) qj] _knp] u _kj nah]per]
`eolkje^ehe`]` `a na_qnoko bknn]fanko) u h] kpn])i� o ]h]nc]`]) lank
_kj i]n_]`] `abe_eaj_e] jqpne_ekj]h) ]`ai� o `a h] oarane`]` `a hko
b]_pknao _hei� pe_ko+?i^ko ]ola_pko napn]o]j h] ejpnk`q__e� j `a h]o
r]mqehh]o ]h oanre_ek ]_perk `a h] nalnk`q__e� j u) aj ah h]nck lh]vk)
p]i^e� j napn]o]j h] hkjcare`]` `a h]o ieoi]o %Napano u @]hh) .66.&+

Cj h]o r]_]o 8aX^[[P aj aopq`ek) hko GCNd]j r]ne]`k `ao`a .0+6. ]
.3 iaoao %R]^h] .& aj bqj_e� j ]h j� iank `a l]npko8 oej ai^]nck)
hko GCNd]hh]`ko oaaj_qajpn]j lkn aj_ei] `a hko r]hknao nalknp]`ko
aj ^krejko 8aX^[[^ %Fanj� j`av) Tc P[+) .64.8 @k`eo_k) Tc P[+) .6358
A]nikj] uKq� kv) .633) _ep]`ko lkn Ba h] Rknna) /--4& uaj ^krejko
iaopevko %.0+1*.1+23 iaoao&%Ekjv� hao*Qp]cj]nk) .652&8 at_alpk
`a hko ^krejko 8aX^[[^ `a Akhki^e] %Q]h]v]n u Fqanp]o) .643& u
Tajavqah] %Aar]hhk) Tc P[ '% .635&+ Jko r]hknao ]hpko `ah GCN) d]hh]`ko
aj h] CC Ghhl]) oqceanaj ah lkoe^ha opnaoo `ah l]npk u h] h]_p]j_e] mqa
oqbnaj h]o lneianev]o %r]mqehh]o& u mqa k_]oekj]j ah nap]n`k `a h]
lnaoajp]_e� j `ah _ahk lkopl]npk %Napano u@]hh) .66.&+ Cj p]jpk mqa)
hko GNA d] hh]`ko p]i^e� j d]j bhq_pq]`k lkn h]o ieoi]o
_kjoe`an]_ekjao`]`]o %1+.4] 3+52 iaoao&) ]h naola_pk) ajc]j]`k
^krejk `a `k^ha lnkl� oepk) oa iaj_ekj] mqa ah GNA jk `a^a at_a`an
`a hko ./- `�]o %E]hhack) .665&8 p]i^e� j) ao lnk^]^ha mqa hko
b]_pknao mqa lnkrk_]j ah ]h]nc]ieajpk `a hko `�]o r]_�ko aop� j
]ok_e]`ko _kj ahi]jafk `a h] _n�] `qn]jpa ah kn`a� k8 ]`ai� o `a h]
lna_]ne] jqpne_e� j mqa na_e^aj h]o lneianev]o `qn]jpa oqo ap]l]o `a

_na_eieajpk u `ao]nnkhhk %Moo]) Tc P[') /-..&+ ?oeieoik) k^o� nraoa
mqa ah GCN u ah GNA okj l]n� iapnko nalnk`q_perko mqa laniepaj
ar]hq]n h] banpehe`]` `a qj d]pk u) oqlkjeaj`k mqajk ateopa i]n_]`]o
`ebanaj_e]o aj ah lan�k`k `a caop]_e� j) hko �j`e_ao aop]n�]j
`apaniej]`ko lkn h] `qn]_e� j `ah lan�k`k `a ail]`na u ah peailk
pn]jo_qnne`k ajpna ah l]npk u ah lneian oanre_ek lkop l]npk %J] Rknna)
/--4&) hk _q]h jk oa _kjoe`an] aj h] _ne]jv] `ah ^krejk 8aX^[[^ `ah
]hpelh]jk lanq]jk+ Nnk^]^haiajpa) ]� j i� o) h] _]il]� ] u � lk_]
`ah l]npk aop� j eilhe_]`]o lkn oq nah]_e� j ^� oe_] _kj h]o
bhq_pq]_ekjao lhqre]hao) h]o mqa peajaj `ena_p] nalan_qoe� j aj h]
kbanp] ]heiajpe_e] `a hko ]jei]hao %Eqar]n]) Tc P[ '% /---&+

Ba hko naoqhp]`ko d]hh]`ko) aj r]_]o 8aX^[[P) oa are`aj_e]j qj
_kilknp]ieajpk nalnk`q_perk `abe_eajpa8 ] oq rav) h]o `ebe_qhp]`ao
`a _]n� _pan nalnk`q_perk heiep]j ]h_]jv]n qj] _n�],]� k,r]_]8 i� o
]� j) ]h atpaj`an h] ejbanaj_e] ] h]o lk^h]_ekjao `a r]_]o Anekhh] `a
h] Pace� j) � op] _kjopepqen�] ah _qahhk `a ^kpahh] mqa oa `a^a
_kjoe`an]n aj hko lnkcn]i]o `a iafkn] caj� pe_]8 lqao naokhran
]mqahhko _kjpne^qen�] ] ]paj`an _kj n]_ekj]he`]` h] lkpaj_e]he`]`
^eklnk`q_per] `ah ^krejk 8aX^[[^ `ah ]hpelh]jk lanq]jk8 ej_hqoera)
_kjpne^qen�] ] na`q_en ah ejpanr]hk cajan]_ekj]h a ej_naiajp]n�] h]o
lkoe^ehe`]`ao `a Qaha__e� j aj ah d]pk `a ^krejko Anekhhk %Oqeola)
/-.-&+

J]o p]o]o `a j]p]he`]` k^paje`]o okj oqlaneknao ] hko nalknp]`ko
lkn E]pe_]) %.66-& 4.+5# aj Adeha8 Repk) %/---& 02+2 u 52+14# `a
j]p]he`]` na]h u ^nqp] naola_per]iajpa aj ah AGN Adqmqe^]i^ehh]8
K]n_]) %/--5& 42# aj h] AA Aqhp]) ?_kn]) Nqjk8 u lkn Pkf]o u
E� iav %/--2& mqeajao i]jebeaop]jqj] p]o] `aj]p]he`]` `a52+14#
aj qj d]pk `a ^krejko Anekhhk `ahAGN Adqmqe^]i^ehh]) Nqjk+

8T [P P_cXcdS ST _a^SdRRX~] ST RPa]T

8T[ _Tb^ R^a_^aP[ P[ ]PRTa !E97DC" h P +.( S|Pb !E97D+.("&

Cj cajan]h) ah NCAML ao qj] _]n]_pan�ope_] `a eilknp]j_e]
a_kj� ie_] ia`e`] ]h eje_ek `ah _e_hk `a re`] `ah ]jei]h+ Ch r]hkn
aj_kjpn]`k aj ah lnaoajpa pn]^]fk %/2+45 � 0+0- gc& oa aj_qajpn]
`ajpnk `ah n]jck nalknp]`k aj n]v]o 8aX^[[P _khki^e]j]o _kik ah
Pkikoejq]jk %N� navuKknajk)/---8Moo]) TcP[') .663)Fanj� j`av)
.653&8 ah Akopa� k _kj _qanjko %AAA&%Moo]) Tc P[') /-..8?hr]n]`k)
Tc P[ '% .655 u N� nav u Kknajk) /---&8 ah @h]j_k Mnafejacnk
%@ML&%K]np�jav) .66/&8 u`ahAnekhhk?ncajpejk N]p]c� je_k %K]np�jav)
/--3&8 lank ao oqlanekn ]h n]jck nalknp]`k lkn Pkoai^anc) %/--1&
aj _ne]jv]o atpajoer]o `ah Nan� + Cj _]i^ek) ah NCAML `a hko
^krejko _nekhhk ao iajkn ] h]o n]v]o aola_e]hev]`]o %Fkhopaej) 00 ]
06 gc8 u N]n`k oqevk) 01 ] 04 gc& %?hr]n]`k) Tc P[') .655&+ Keajpn]o
mqa) ] `ebanaj_e] `ah NCAML) hko NCAM03-) ajpna _]il]� ]o)
iqaopn]j qj] i]ukn r]ne]_e� j %63+6- ] .0.+3. gc) .4+.0#&8 ] oq
rav) � opa hecan]iajpa _q]`nqlhe_] ah NCAML) _q]hmqean] oa]ah b]_pkn
_kjoe`an]`k %_]il]� ] c]j]`an]) oatk k � lk_] `a j]_eieajpk&+?h
naola_pk jk ateopa i]uknao nabanaj_e]o ^e^hekcn� be_]o8 oej ai^]nck
]mqahhk are`aj_e] ah hajpk _na_eieajpk u `ao]nnkhhk _knlkn]h `a hko
^krejko 8aX^[[^ `ah ]hpelh]jk+ Cj p]jpk) hko NCAML d]hh]`ko) l]n] ah
b]_pkn oatk `a h] _n�]) p]i^e� j bqankj ejbaneknao ]h 8aX^[ [^
Pkikoejq]jk %Fanj� j`av) .6538 N� nav uKknajk) /--- uMoo]) Tc
P[') .663&) ah AAA %?hr]n]`k) Tc P[ '% .655) uN� nav uKknajk) /---&)
u `ah @ML %K]np�jav) .66/& _khki^e]jko8 ]qjmqa okj oqlaneknao)
aj ]i^ko oatko) ]h nalk npa aj ^krejko 8aX^ [ [^ `ah AGN
Adqmqe^]i^ehh] %Repk) /---8 Akj`kne) /--0&+ W) l]n] ah b]_pkn � lk_]
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`a l]npk) ah NCAML %/3+0/ � 0+64 u/2+1. � /+43 gc) hhqre]o uoa_]&
je ah NCAM03- %../+54 � .5+60 u ../+1/ � .6+55 gc) hhqre]o uoa_]&
iqaopn]j `ebanaj_e]o8 ]hnaola_pk jkoa d] aj_kjpn]`k aj nabanaj_e]o
^e^hekcn� be_]o nareo]`]o+

J]o `ebanaj_e]o aj hko naoqhp]`ko `ah NCAML u NCAM03- lqa`aj
oan ]pne^qe`ko ] hko oeopai]o `a i]jafk lna`kiej]jpao aj _]`]
hqc]n `a _ne]jv]) ] h] oarane`]` _hei� pe_]) ah jerah ]hpepq`ej]h u
h]pepq`ej]h `a hko ieoiko+ Cj h] hepan]pqn] nareo]`] oa nabeana mqa ah
oatk `ah panjank ao qj b]_pkn `apaniej]jpa aj h] r]ne]_e� j `ah laok
]h j]_an8 oa ]beni] mqa hko panjanko okj i� o lao]`ko mqa h]o
panjan]o) u aop] _q]he`]` oa i]jpeaja ] `ebanajpao a`]`ao
lkopaneknao) `a^e`k ] h] _]l]_e`]` caj� pe_] `a hko i]_dko l]n]
lnaoajp]ni]uknao �j`e_ao `a _na_eieajpk ulkoe^haiajpa ] _]qo]
`a b]_pknao dknikj]hao %Qs]ph]j`) .66. u A]n]r]_]) Tc P[') /--2&+
Ba h] `ao_nel_e� j na]hev]`] u`]`] h] i]cjepq` `ah NCAMLoa lqa`a
]beni]n mqa ah ^krejk 8aX^[[^ _knnaolkj`an�] ] h]o n]v]o here]j]o
mqa hao _kjbanen�]j ]pne^qpko ^eklnk`q_perko aola_e]hao ]qj]`ko ]
oq _kj`e_e� j `a ]jei]hao ]`]lp]`ko ] h]o la_qhe]nao _kj`e_ekjao
`ah ]hpelh]jk lanq]jk8 lkn kpnk h]`k) l]n] h]o _kj`e_ekjao `ah
lnaoajpa aopq`ek %]jehhk _en_qjh]_qopna&) `ao`a ah j]_eieajpk ] hko
03- `�]o `a a`]`) jk oa hkcn� _knnk^kn]n ]mqahh] ]beni]_e� j `a h]
oqlanekne`]` `ah NCAML k NCAM03- `a hko panjanko8 `a^e`k
lnk^]^haiajpa ] h] ateopaj_e] `a b]_pknao atpn�joa_ko mqa heiep]j
h] atlnaoe� j `a è_d]o _]n]_pan�ope_]o+R]h oepq]_e� j ao _kjoa_qaj_e]
`ah i]jafk b]iehe]n u pn]`e_ekj]h `a h] _ne]jv]) h] aop]_ekj]he`]`
i]n_]`] `a `ko � lk_]o %hhqre]o u oa_]& mqa `apaniej]j h]
lna_]nea`]` `a h] kbanp] ]heiajpe_e] ^]o]`] aj hko l]opko j]pqn]hao+
K� o ]� j) ah `eiknbeoik oatq]h aj ah ^krejk8aX^[[^ ao _kjoa_qaj_e]
`a h] `� ^eh ejbhqaj_e] `ah oeopai] aj`k_nejk i]`qn] %J]ohau) .645&
`a^e`k ] h]o oaran]o naopne__ekjao jqpne_ekj]hao u ] h] ej`abeje_e� j
`a h] ]lpepq` `a _ne]jv] `ah ^krejk 8aX^[[^ %_]nja k ha_da&+

8T [P VP]P]RXP ST _Tb^ R^a_^aP[ P [^b )0( h +.( S|Pb ST TSPS&

Cj cajan]h) h] c]j]j_e] `a laok k rahk_e`]` `a _na_eieajpk `a hko
]jei]hao aop� aj bqj_e� j `a b]_pknao caj� pe_ko u `a _n�])
lnej_el]hiajpa `ah jerah ]heiajpe_ek8 ao `a_en) h] rahk_e`]` `a
_na_eieajpk ]qiajp] ]h ahar]noa h] `eolkje^ehe`]` uah _kjpaje`k `a
h] kbanp] ]heiajpe_e] %A]n]r]_]) Tc P[+) /--2&+ Cj lnej_elek) aj hko
^krejko 8aX^[[^ `ah aopq`ek) h]o E?NCAM.5- iqaopn]j i]ukn
r]ne]_e� j lkn ah aba_pk `ah]o _]il]� ]o c]j]`an]o %/2+-4 ] 12+52
gc) 0/+51#& naola_pk ] h] E?NCAM03- mqa r]n�] iajko %4-+-3 ]
.-5+4- gc) /0+12#& naola_pk ] h] a`]` `a .5- `�]o+ Cj h] ao_]o]
nabanaj_e] nareo]`]) h] E?NCAM ]h ]� k `a a`]` `a hko ^krejko
8aX^[[^ `a Akhki^e]) ah Pkikoejq]jk uAAA mqejpqlhe_� b� _ehiajpa
ah NCAML %N� nav u Kknajk) /---&+ Nkn kpnk h]`k) h]o nabanaj_e]o
^e^hekcn� be_]ooa� ]h]j mqa h] E?NCAMd]op]ah `aopapa %3 ] 4 iaoao&
nabhaf] jk o� hk ah lkpaj_e]h `a _na_eieajpk `ah panjank) oe jk h]
d]^ehe`]` i]panj]h `a h] i]`na8 ieajpn]o mqa `aolq� o `ah `aopapa
`alaj`a `a h] _]l]_e`]` `a ok^nareraj_e] `ah panjank %A]n]r]_])
Tc P['% /--2&+ Cj hko ^krejko 8aX^[[^) l]n] ah b]_pkn oatk `a h] _n�])
h]o E?NCAM.5- nalnaoajp]nkj .+1/ u .+1. ra_ao naola_pk ]h
NCAML `a hko panjanko u panjan]o) naola_per]iajpa8 oeaj`k oqo
lanpejajpao lnklkn_ekjao l]n] ah E?NCAM03- `a .+10 u.+03 ra_ao
naola_pk ]h E?NCAM.5-8 u l]n] ah b]_pkn � lk_] `a l]npk h]o
E?NCAM.5- nalnaoajp]nkj .+22 u .+0- ra_ao naola_pk ]h NCAML
`a h]o � lk_]o `a hhqre]o u oa_] ) naola_per]iajpa) u oqo
_knnaolkj`eajpao lnklkn_ekjao `ahE?NCAM03- bqankj .+./ u.+30
ra_ao naola_pk ] h] E?NCAM.5-+ Cj renpq` ] ahhk) oa lqa`a ]beni]n

mqa ah lkpaj_e]h `a E?NCAM `alaj`a h]o _kj`e_ekjao `a l]opknak
u `a qj] oanea `a b]_pknao mqa lqa`aj d]_an r]ne]n h] p]o] `a
c]j]j_e]8cn]j l]npa `a h]o _q]hao okj `a^e`]o ]h _kjoqik) hhaj]`k
nqiej]h) jqpne_e� j lnare]) oatk u _]packn�] ]jei]h %Nkh]j_k) .65/&+
?oeieoik) h] c]j]j_e] `e]ne] `a laok rerk d]op] ah `aopapa %aj n]v]o
_kj ]lpepq` _� nje_]& ao qj] _]n]_pan�ope_] _kilhaf] mqa nabhaf] ah
lkpaj_e]h `a _na_eieajpk `ah panjank u h] _]he`]` i]panj]h `a h] r]_])
oeaj`k h]o E?NCAM `qn]jpa h] h]_p]_e� j a_kj� ie_]iajpa i� o
najp]^hao mqa h]o mqa ah panjank _kjoecqean] aj aop]`eko lkopaneknao
%Pkoai^anc) /--1&+

Ba h] `ao_nel_e� j na]hev]`] ul]n] h]o _kj`e_ekjao `ah ]hpelh]jk) oa
ejbeana mqa h]o E?NCAM `ah ^krejk 8aX^[[^) oa lqa`a ]cnql]n aj
`ko cnqlko7 Cj lneian hqc]n) h] nah]_ekj]`] ]h _na_eieajpk u
`ao]nnkhhk `ah]jei]h8 lqao aj hko lneiankooaeoiaoao`a rè ] %ap]l]
`a h]_p]j_e]&) hko panjanko j]_e`ko aj h] � lk_] hhqreko] c]j]j i� o
laok naola_pk `a hkoj]_è koaj h] � lk_] oa_]8aj p]jpkmqa`aolq� o
`a ]mqah) h] oepq]_e� j oa ejreanpa) lqao hko j]_e`ko aj � lk_] oa_]
c]j]j i� o laok naola_pk `a hko j]_e`ko aj � lk_] hhqreko]) hko mqa
eilhe_] h] ejbhqaj_e] `a h] _]l]_e`]` i]panj]h `a h] r]_] `a lnk`q_en
i� o ha_da) cn]_e]o ] h] i]ukn `eolkje^ehe`]` `a h] kbanp] ]heiajpe_e]
aj `e_d] � lk_]8 u ] h] i]ukn d]^ehe`]` `ecaoper] `ah panjank
b]rkna_e`] lkn h] lnaoaj_e] `a l]opko _kj i]ukn _]jpe`]` u_]he`]`
%iafknao _kabe_eajpao `a `ecaope^ehe`]`& lnkleko `a h] � lk_]+ Cj
oacqj`k hqc]n) aj h]o qje`]`ao `a _ne]jv] b]iehe]n `ah ]hpelh]jk
lanq]jk oa `ao_kjk_a h] eilknp]j_e] `a h]o b]oa `a _n�] u na_n�]) u
aj _kjoa_qaj_e] okj h]o b]oao iajko _kjoe`an]`]o lkn ah _ne]`kn)
`a^e`k] ahhk hko panjanko k pknapao na_ê aj qj] ]heiajp]_e� j lna_]ne]
k `abe_eajpa aj _]jpe`]` u _]he`]` %naopne__e� j ]heiajpe_e]&8 ]`ai� o)
`a hko `ao_qe`ko aj h] o]je`]`+ ?qjmqa) `qn]jpa h] ap]l] `a
`ao]nnkhhk `ah ]jei]h) ah oeopai] � oak `ah ]jei]h ]� j aop� _na_eaj`k8
lank h]o oaran]o u lnkhkjc]`]o naopne__ekjao ]heiajpe_e]o u
lnkhkjc]`]o ]ba_p]j oq _na_eieajpk u `ao]nnkhhk ejpacn]h %Oqeola)
Tc P[.) /-./&+

8T [P P_cXcdS ST [P _a^SdRRX~] ST [TRWT&

Ch lnkia`ek cajan]h `a h] lnk`q__e� j `a ha_da %064+/- � .10+43
gc& `a h]o r]_]o 8aX^[[P `ah aopq`ek oa aj_qajpn] lkn `a^]fk `a hko
nalknpao `a A]i]l]v]) %.66/& u K]n_]) %/--5&) ]i^ko aj r]_]o
8aX^[[P `ah `eopnepk `a ?_kn]{Nqjk+ K� o ]� j) ao ejbanekn ] h]o r]_]o
8aX^[[P Jeikjank `a Tajavqah] %Nankvk) .664& ukpn]o n]v]o _nekhh]o
%N� nav) Tc P['% /--4&8 ]qjmqa h]o `ebanaj_e]o okj iajko i]n_]`]o
naola_pk ] h] _nekhh] AAA %Q]h]v]n u Fqanp]o) .643&+ K� o ]� j)
atlnao]j h] ]hp] r]ne]^ehe`]` aj h] lnk`q__e� j `a ha_da lkn
_]il]� ]o) oeaj`k ah lnkia`ek `a h] r]ne]_e� j `ah 03#%/5*1-#& h]
mqa lqa`a ]pne^qenoa ] h] ej_hqoe� j `a r]_]o lneianev]o uiqhp�l]n]o8
`a l]npko aj `ebanajpao � lk_]o %hhqre]o uoa_]& uoqo `qn]_ekjao `a
h]_p]j_e]+ ?oeieoik) oa ejbeana mqa h]o r]_]o Anekhh]) `ah aopq`ek)
i]jebaop]nkj r]ne]_ekjao aj h] lnk`q__e� j `a ha_da lkn � lk_] `a
l]npk uj� iank `a h]_p]j_e]8 naola_pk ]h ]j� heoeo `ah _kilknp]ieajpk
`a h] lnk`q__e� j) l]n] ah b]_pkn � lk_] `a l]npk) oa iqaopn] mqa h]o
r]_]o mqa d]j l]ne`k aj h] � lk_] oa_] lnk`q_aj 2+20#i� o mqa
h]o r]_]o _kj l]npk aj h] � lk_] `a hhqre]o) u aj nah]_e� j ]h j� iank
`a h] h]_p]j_e]) oa d] `apaniej]`k mqa h]o r]_]o 8aX^[[P `a h]
oacqj`]) pan_an] u_q]np] h]_p]j_e] d]j lnk`q_e`k .2#) 0-#u.4#
i� o ha_da naola_pk ] h] lneian] h]_p]j_e]+ Qk^na ah l]npe_qh]n) oa
iaj_ekj] mqa hko reajpnao _kj l]ne_e� j `a lnei]ran] lnaoajp]j qj
_kilknp]ieajpk oqlanekn ] h]o `a l]ne_e� j `a ejreanjk `a^e`k ] h]
iafkn] jqpne_ekj]h %_q]he u _q]jpep]per]&8 ej_hqoera oa i]jebeaop] mqa

<P^w^ B`T^[P 4ZL\`T]L %6ORL]2[LdL KwuTRL %AP]Nc 4SLXMTWWL 4L]]PvY %CvX`WZ DL[LYL GLWOTaTL
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d]_e] ah bej]h `a h] h]_p]j_e] aopko reajpnao iqaopn]j qj `alnaoe� j
i� o ]cq`] mqa hko reajpnao _kj l]ne_e� j `a kpk� k %Techevvk u Mpank)
.650&) k h] ]beni]_e� j `a mqa h]o r]_]o l]ne`]o aj ]� ko hhqrekoko
`]j h] i� tei] lnk`q__e� j `a ha_da8 l]n] hqack en `eoiejquaj`k
lnkcnaoer]iajpa) aj bqj_e� j ] hko_]i^eko`a ]heiajp]_e� j ui]jafk
mqa k_qnnaj _]il]� ] pn]o _]il]� ] %Akjpnan]o) Tc P[') /--/&+ Wlkn
kpnk h]`k) ] ia`e`] mqa oa oqo_ep]j i� o l]npko) aj h] re`]
nalnk`q_per] `a h] r]_]) p]i^e� j h] lnk`q__e� j `a ha_da ]qiajp]8
]qjmqa atlhe_]j mqa h]o iajknao lnk`q__ekjao `a ha_da aj h]
lneian] h]_p]j_e] oa ]pne^quaj ] mqa h] r]mqehh] oa aj_qajpn] aj h]
ap]l] `a _na_eieajpk u`ao]nnkhhk8 ajpkj_ao h] l]npa ejdanajpa ] oq
]heiajp]_e� j `a^an�]j _q^nen `e_dko namqaneieajpko %A]n]r]_]) Tc
P[') /--2&+

Jko aopq`eko oa� ]h]j mqa aj?i� ne_] J]pej] Rnkle_]h h] r]_] _nekhh]
e`a]h `a^an�] lnk`q_en `a .2-- ] /--- gc `a ha_da,]� k %Kq� kv u
Ba]pkj) /--4&) ]qjmqa jk oa `eolkja `a oeieh]n ]beni]_e� j l]n] h]
Pace� j ?j`ej]8 u aj _]ok l]npe_qh]n `ah aopq`ek) h] lnk`q__e� j `a
ha_da `a h]o r]_]o `ah i� `qhk `a h] CC Ghhl] ]laj]o nalnaoajp] ah
2-# `a h] lnk`q__e� j nalknp]`] lkn `e_dko ]qpknao+ Qej ai^]nck)
]mqah `a^an�] _kjopepqen qj napkl]n] ailnaj`an ]__ekjao `a iafkn]
`a h] lnk`q__e� j `a `e_d] _]n]_pan�ope_] ] pn]r� o `a ]ilhe]_e� j `a
ln]`an]o lani]jajpao ]_kil]� ]`k `a ln� _pe_]o ]`a_q]`]o `a
abe_eaj_e] nalnk`q_per]) `]`k ah cn]j jerah `a ]`]lp]_e� j `a hko
^krejko 8aX^[[^ ] h]o _kj`e_ekjao `a h] Pace� j?j`ej]+? oq rav) oa
lqa`a ]beni]n) l]n] h]o _kj`e_ekjao `a _ne]jv] `a h] r]_] Anekhh])
aj ah ]jehhk _en_qjh]_qopna) oq ^]fk jerah `a lnk`q__e� j `a ha_da jk
eilhe_]mqa _]nav_]j `ahlkpaj_e]h`a lnk`q_en ha_da oejk mqa]mqahh]
k^a`a_a ]h k^faperk `ah GLG? `a oeiqh]n h] _ne]jv] `a ^krejko Anekhhk
] jerah `a qj] qje`]` `a _ne]jv] b]iehe]n8 lqao aj h] i]ukn�] `a
ahh]o mqa _]na_aj `a ]__aok ]hian_]`k `a h] ha_da bnao_]) _kik
]o� k_qnna aj hko d]pko `a h]o b]iehe]o ]oajp]`]o _an_] `a h]o
lnej_el]hao _ajpnko `a _kjoqik nacekj]h %Nqjk u Hqhe]_]&+

Paola_pk ] h] `qn]_e� j `ah kn`a� k ]h_]jv]`] %/.-+50� 00+-. `�]o&
okj ejbaneknao ] hk nalknp]`k aj r]_]o _nekhh] `a h] Akiqje`]` `a
Aqhp] {?_kn] { Nqjk %K]n_]) /--5& u`ahAAA %Nejv� j) .66.& lank
oqlanekn ]h nalknpa aj h] ieoi] n]v] uaol]_ek `a Q]h]v]n u Fqanp]o
%.643&+ M^o� nraoa mqa h] `qn]_e� j `ah lan�k`k `a kn`a� k aop�
ejbhqaj_e]`] lkn `eranoko b]_pknao _kik h] � lk_] `ah ]� k aj mqa
oq_a`e� ah l]npk) lqao oe ah l]npk k_qnne� aj ah lneian iao `a h]
� lk_] hhqreko] h] r]_] paj`n� qj]i]ukn `eolkje^ehe`]` `a jqpneajpao
u ]hp]iajpa `ecaope^hao) mqa ha laniepen� qj] i]ukn lnk`q__e� j `a
ha_da u na_qlan]n lnkjpk oqo naoanr]o _knlkn]hao) ]`ai� o `a h]
_kej_e`aj_e]`ah lneian pan_ek `a h] h]_p]j_e] _kj h] i]ukn lnk`q__e� j
ejdanajpa ] ahah]8 u hk _kjpn]nek) oq_a`an� _kj h]o r]_]o l]ne`]o ]h
eje_ek `a h] � lk_] oa_]+ Qk^na l]npe_qh]n) _]^a i]jebaop]n mqa oe
^eaj h] `qn]_e� j `ah kn`a� k ao qj] ]_pere`]` `a i]jafk eilqaop]
lkn ah dki^na) lank � op] jk lqa`a ]h]nc]noa _q]j`k ah rkhqiaj `a
lnk`q__e� j ao atecqk8 lqao lkn hk cajan]h) h] `qn]_e� j `ah kn`a� k
cq]n`] nah]_e� j _kj ah jerah `a ]heiajp]_e� j aj mqa lani]ja_a h]
r]_] _nekhh]+ Cj renpq` ] ahhk) oa lqa`aoa� ]h]n mqaah _kilknp]ieajpk
lnk`q_perk `a h]o r]_]o Anekhh] oqceana h] oq^]heiajp]_e� j aj mqa
oa `aoajrqahra ah ]jei]h) hk mqa _kj`q_a jk o� hk ] h] iajkn
lnk`q__e� j `a ha_da) oe jk mqa r] ]_kil]� ]`k `a qj] iajkn
`qn]_e� j `ah lan�k`k `a kn`a� k) hko mqaaj _kjfqjpk _]qo]jlanfqe_ek
aj h] _kj`e_e� j _knlkn]h+

7DC7AJH>DC9H

& Oqa h]o r]mqehh]o 8aX^[[P %CNQ) CNN) NNQ&) `a h] CC Ghhl])
ejcnao]j ]h oanre_ek `aolq� o `a hko `ko ]� ko `a a`]` u
hkcn]j pajan oq lneian] _n�] ] hko pnao ]� ko `a a`]`8 aj
p]jpk h]o r]_]o %GCN) GNA) j]p]he`]`& napknj]j ]h oanre_ek
nalnk`q_perk `aolq� o `a 1 ] 4 iaoao u hkcn]j pajan qj]
_n�] _]`] .1 ] .3 iaoao8 hko ieoiko mqa aop� j ]ok_e]`ko
] pnao b]_pknao7 h] `ao] paj_e� j `a h] j]pqn] hav]
^eknalnk`q_per] `qn]jpa h]o b]oao `a _n�] u na_n�]) h] jqh]
lh]jebe_]_e� j `a hko ]l]na]ieajpko u h] `eo_kn`]j_e] _kj
h]o _kj`e_ekjao ]cnka_kh� ce_]o `ah aol]_ek `a aopq`ek+

& Jko l]n� iapnko lnk`q_perko `a ]lpepq` `a lnk`q__e� j `a
_]nja) `apaniej]`ko aj ^krejko 8aX^[[^ `a h] CC Ghhl])
oa� ]h]j mqa ao qj] n]v] here]j] %/0+45� 0+0- gc& lkn ah ^]fk
NCAML u) ah _na_eieajpk u `ao]nnkhhk ao hajpk) lqao ah
NCAM03- ]laj]o _q]`nqlhe_]]h NCAML+?i^]o r]ne]^hao
iqaopn]j ejbhqaj_e]o oecjebe_]per]o `ah b]_pkn _]il]� ]
c]j]`an]) lank jk are`aj_e]j ejbhqaj_e]o `a h] � lk_] `ah
]� k je oatk `a h] _n�]8 naola_pk ] aopa � hpeik jk oa d]
_knnk^kn]`k ah `eiknbeoik oatq]h `ah NCAML je NCAM03-
ajpna panjanko u panjan]o 8aX^[[P.

& J] lnk`q__e� j `a ha_da %pkp]h) `e]ne]& `a h]o r]_]o 8aX^[[P
`ah aopq`ek iqaopn]j ejbhqaj_e]o oecjebe_]per]o `ah b]_pkn
_]il]� ] c]j]`an] u `ah j� iank `a h] h]_p]j_e]8 lank jk
dq^k `ebanaj_e]o l]n] ah b]_pkn � lk_] `a l]npk+ Cj p]jpk h]
`qn]_e� j `a h] h]_p]j_e] oa aj_qajpn] `ajpnk `ah n]jck
nalknp]`k l]n] ]jei]hao `a aop] n]v] aj kpnko aol]_eko `a
h] nace� j) ujkdq^k `ebanaj_e]o l]n] jejcqjk`a hko b]_pknao
_kjoe`an]`ko+

6>6A>D<G5;>5

?hr]n]`k) J+) M+ N]n`k uH+ Q� j_dav+ .655+ Cr]hq]_e� j `a ha_da u,k
_]nja `a `ebanajpao cnqlko n]_e]hao aj ah ^]fk pn� le_k
_khki^e]jk) C_koeopai] T]hha Ka`ek `ah Qej� + AMPNMGA?
RSPGN?L?+ dppl7pqnel]j]+knc+_k,ar]hq]pekj+

?l]v]) C+ /--4+ Beoa� k u?j� heoeo `a atlaneiajpko aj Nnk`q__e� j
]jei]h+ Sjeranoe`]` L]_ekj]h `ah ?hpelh]jk) Nqjk Nan� +

@a]n`aj) F+ u H+ Dqmq]u+ .65/8 Palnk`q__e� j ?jei]h ?lhe_]`]8
C`epkne]h Gjpan]iane_]j] K_ En]s*Fehh8 K� te_k+

@k`eo_k T+ uM+?^naq) /--4+ Nnk`q__e� j `a ha_da lkn r]_]o Anekhh]o
lqn]o+ dppl7lnk`q__e� j ]jei]h+_ki+]n+

A]i]l]v]) F+ .66/+ Nn� _pe_]o `a kn`a� k aj qj oeopai] pn]`e_ekj]h
aj h] KA Gjpe `ah `eopnepk `a?_kn] `ah `al]np]iajpk `a Nqjk+
Raoeo DKTX SL?Nqjk Nan� +

A]n]r]_]) D+) K+ A]opha) J+ Eqvi� j) K+ Bahc]`k) W) Kan_]) K+
?h_]h`a uN+Ekjv� hao+ /--2+ @]oa `a h] Nnk`q__e� j?jei]h+
SLL A� n`kr]) SL+ Qarehh] u S+ `a ?j`ao+ Qarehh] Col]� ]+

ACL?EPM/-./+ GT Aajok L]_ekj]h ?cnkla_q]nek) Jei] Nan� +
Akj`kne) A+ /--0+ Ana_eieajpk _knlkn]h aj r]_qjko _nekhhko `ao`a

ah j]_eieajpk ]h `aopapa aj ah AGN Adqmqe^]i^ehh]+ Raoeo
DKTX SL?Nqjk Nan� +

Akjpnan]o) E+) Q+ X]i^n]jk) K+ Nenah]) M+ ?^naq u F+ A]� ]o+ /--/+
D]_pknao mqa ]ba_p]j h] lnk`q__e� j `a ha_da aj r]_]o
iaopev]o Anekhhk Jeikjank t Fkhopaej+ Pareop] Aeajp�be_])
DAT*JSX , Tkh+ VGG) L� .).2*.5+

Dqh_n]j`) @+ .661+ Nnk`q__e� j `a ha_da aj ah ]hpelh]jk lanq]jk+
Ctlaneaj_e] `a h] cn]jf] `ah Gjopepqpk `a C`q_]_e� j Pqn]h
?u]rene %Nan� &+ Cj7 T�]o `a ejpajoebe_]_e� j `a h] c]j]`an�]

wC8>79HG9EGD8J7I>KDHN EGD8J7I>KDH9C JC =5ID 896DK>CDH7G>DAAD 89A 5AI>EA5CD E9GJ5CD
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^krej] aj a h ?hpel h]jk ^khere]jk+ MPQRMK W
B?LAFSPAF?GB+ J] N]v) @khere]+

E]hhack)K+ .665+ Cr]hq]_e� j nalnk`q_per] `ah c]j]`k ha_dank+ Cj7
Palnk`q__e� j ?jei]h7 K� pk`ko `a aopq`ek aj oeopai]o+
AGGB GGA? PGQN?J) Q]j Hko� Akop] Pe_]+

E]n_�]) D+ /--08 Lqpne_e� j uDanpehe`]` `a h] T]_] Ja_dan]8 D]_qhp]`
`a Tapanej]ne]) Sjeranoe`]` `a @qajko?enao+

Ekjv� hao) B+ u?+ Oqejpank) /--2+ �j`e_ao nalnk`q_perko) _� h_qhk a
ejpanlnap]_e� j+ Cj7 K]jq]h `a E]j]`an�] `a `k^ha
lnkl� oepk+ C`e_ekjao?opnk B]p]) Q+?+K]n]_]e^k) Tajavqah]

Ekjv]hao*Qp]cj]nk) A+ u C+ Qkpk*@ahhkok) /--2+ K]jq]h `a
c]j]`an�] `a `k^ha lnkl� oepk+ Dqj`]_e� j EGP?PX+ Rnqfehhk)
Tajavqah]+

Eqar]n]) P+) E+Eqar]n] uJ+ Aqn^ahk+ /---+N]opknak n]_ekj]h Tkeoej
l]n] h] lnk`q__e� j ^krej] okopaje^ha+ ?np�_qhk naoa� ])
lneian] l]npa+ Aajpnk `a Copq`eko l]n] ah Bao]nnkhhk `a h]
Nnk`q__e� j ?jei]h) D]_qhp]` `a AA??) S `a A]i]cqau)
Aq^]+

F]bav) C+) .64/+ Ana_eieajpk u Lqpne_e� j ?jei]h+ C`epkne]h ?_ne^e]+
X]n]ckv]Col]� ]+

Fanj� j`av) @+ .66/+ Spehe`]` `a h]o n]v]o _nekhh]o aj atlhkp]_e� j
`a _]nja u`k^ha lnkl� oepk+?_pq]he`]`ao p� _je_]o+ GA?+ Tkh+
5) Lk+ --/+

Fanj� j`av) @+ .653+ E]j]`k Pkikoejq]jk+ Cj7 P]v]o Anekhh]o
Akhki^e]j]o+ GA? @kckp� ) Akhki^e] K]jq]h ?oeopaj_e]
R� _je_] /.7.*.3+

J]ohau) H+ .645+ Eaj� pe_] `ah iafkn]ieajpk `ah c]j]`k+ C`ep+
Feol]jk]iane_]j]+K� te_k

K]n_]) S+ /--5+ Nnk`q__e� j h� _pa]aj r]_qjko _nekhhko `a h] Aqaj_]
`a Aqhp]+ Raoeo KQ_+ Cj E]j]`an�]?j`ej]+ CNESL?Nqjk
Nan� +

K]np�jav)E+ .66/+ Ch c]j]`k _nekhhk ^h]j_k knafejacnk %@ML&+ SLCN*
D?M Pki]) Gp]he] 6700+

K]np�jav) P+) L+ Danj� j`av) C+E� jank u?+ @an]`e+ /--3+ ?r]j_ao
aj h] _]n]_panev]_e� j caj� pe_] u iknbkhkc�] `ah ^krejk
Anekhhk `a knecaj l]p]c� je_k+ Qepek Nnk`q__e� j ?jei]h
?ncajpej]+

Kq� kv) F+ uM+Ba]pkj) /--4+ Nnk`q__e� j `a ha_da aj _nqv]ieajpko
_kj c]j]`k Anekhhk+

Moo]) E+) W+ ?^q]^]n]) H+ N� nav) u E+ K]np�jav+ /-..+ Ch c]j]`k
_nekhhk _khki^e]jk Akopa� k _kj Aqanjko %AAA&+ Cj7?jei]h
Eajape_ Paokqn_ao) /-..) 15) .-.{.-4+ D?M

Mnpev ) B+) H+ A]i]_dk u J+ C_dar]nn�]+ /--6+ N]n� iapnko
nalnk`q_perko `ah c]j]`k r]_qjk aj h] _qaj_] ha_dan] `a
Jei]+ Par Gjr TapNan� /--68 /- %/&7 .63*/-/+

N� nav) E+ u M+ Kknajk) /---+ A]n]_panev]_e� j lnk`q_per] u
nalnk`q_per] `ah c]j]`k Akopa� k _kj Aqa njko
sss+pqnel]j]+knc+_k+

N� nav) J+) P+ ?jnemqa u F+ Ekjv� hav+ /--4 D]_pknao jk caj� pe_ko
mqa ]ba_p]j h] lnk`q__e� j u_kilkoe_e� j `a h] ha_da aj qj
na^]� k `a l]ne_ekjao ^eaop]_ekj]hao aj h] `� _ei] nace� j
`a Jko J]cko) Adeha+ ?cne_qhpqn] R� _je_] 34%.&706*15+

Nankvk) L+ .664+ ChAnekhhk Jeikjank uoq lkpaj_e]h l]n] ah `ao]nnkhhk
`a h] c]j]`an�] `a `k^ha lnkl� oepk `a Tajavqah]+ Cj7 G
Qaiej]nek L]_ekj]h ok^na ah qok ulnkik_e� j `a aola_eao
]cn�_kh]o oq^ qpehev]`]o+ Tajavqah]+

Napano)?+ uN+ @]hh+ .66.+ Palnk`q__e� j `ahE]j]`k r]_qjk+C`epkne]h
?_ne^e]) X]n]ckv]) Col]� ]+

Nejv� j)K+ .66.+ Feopkne] `a h] c]j]`an�] ^krej] aj Akhki^e]+ Qqlh+
E]j]`ank) rkh+ 5 jk+ .+ Qacqj`] a`e_e� j ]qiajp]`] u

_knnace`] 1 `a ajank /--5+ @]j_k E]j]`ank) @kckp� ) /.5
ll+

Nkh]j_k)?+ .65/+ Palnk`q__e� j @krej]+ Cj7 Aqnok `a Nkop*En]`k
aj Palnk`q__e� j @krej]) SLR?*Sjer+ ?qp� jki] `a
Ad]lejck) K� te_k+ AC AFqmqe^]i^ehh]) Nqjk Nan� +

Oqeola) H+) X+ Aqpel] uB+ Oqeola) /-./+ Cjckn`a`ahE]j]`k @krejk
aj ah ?hpelh]jk Nanq]jk+ Nq^he_]_e� j `ah Gjopepqpk `a
Gjraopec]_e� j `a @krejko uMrejko) GG@M+ DKTX SL? Nqjk
Nan� +

Oqeola) H+ /-.-+ Nnklqaop] `a lh]j ejpacn]h `a iafkn]ieajpk `ah
d]pk ^krejk Anekhhk `ah GG@M+ Cj7 Pareop] `ah Gjopepqpk `a
Gjraopec]_e� j `a @krejko u Mrejko) GG@MTkh 5) L� .+ DKTX
SL? Nqjk Nan� +

Pkf]o C+ u L+E� iav) /--2+ �j`e_ao lnk`q_perko u nalnk`q_perko `ah
^krejk _nekhhk aj ah `al]np]iajpk `a Nqjk+ 6aRWXe^b ST
M^^cTR]XP 217 24.*241+ SAMCol]� ]+

Pkf]o) P+ /--6+ Ch ^krejk Anekhhk aj ah Nan� ) l]o]`k) lnaoajpa u
bqpqnk+ Cj7 Pareop] `ah Gjopepqpk `a Gjraopec]_e� j `a @krejko
u Mrejko) GG@M Tkh 4) L� .+ DKTX SL? Nqjk Nan� +

Pkoai^anc) K+ /--1+ P]v]o `a T]_qjko `a A]nja u Bk^ha
Nnkl � oepk+ Cj7 GV Aqnok `a ?_ pq]hev]_e� j l]n]
Nnkbaoekj]hev]_e� j+ SL? J] Kkhej]) Jei] Nan� +

Pkoai^anc)K+)?+ Dhknao uA+ Q_kppk) /---+ Nnk`q__e� j `a E]j]`k
T]_qjk `a A]nja u `a Bk^ha Nnkl� oepk+ SL?J] Kkhej] *
AMLAWRCA) Jei] Nan� +

Q]h]v]n) H+ u ?+ A]n`kvk+ .65.+ Bao]nnkhhk `ah c]j]`k Anekhhk aj
?i� ne_] J]pej]7 Paoqiaj deop� ne_k u `eopne^q_e� j ]_pq]h+
Cj7 E]j]`k Anekhhk u aola_eao `a ]hpqn]+ D?M u NLSK?)
Pki]) Gp]he]+

Q]h]v]n) B+ u C+ Fqanp]o+ .643+ Cbe_eaj_e] `a h] lnk`q__e� j `a ha_da
aj ah pn� le_k _khki^e]jk+?JN?Kaikne] ..72. %Paoqiaj&+

QCL?KFG) /-./+ Paceopnko Nhqreki� pne_ko u pailan]pqn] `a h] CC
Ghhl]+ Nqjk Nan� +

Qdaaj) Q+ u?+ Peao_k) /--/+ D]_pknao mqa ]ba_p]j h] lnk`q__e� j `a
ha_da aj r]_]o `a `k^ha lnkl� oepk aj pn� le_k d� ia`k
%Nq_]hhl]&+ Par Gjr Tap Nan� /--/8 .0%.&7 /2*0.+

Qknajoaj) ?+ .65/) Palnk`q__e� j ]jei]h7 Nnej_eleko u Nn� _pe_]o+
C`epkne]h K_En]s*Fehh+ K� te_k+

Qs]ph]j`) F+ .66.+ Copnq_pqn] u `ao]nnkhhk `a hko ]jei]hao `a
]^]opk) C`epkne]h?_ne^e] Q?X]n]ckv] Col]� ]+

Repk) P+ /---+ ?hcqjko �j`e_ao lnk`q_perko u nalnk`q_perko `a qj
d]pk Anekhhk ajpna hko ]� ko .656 ] .666 aj ah AGN
Adqmqe^]i^ehh]+ Raoeo DKTX SL? Nqjk Nan� +

Techevvk) C+ u H+ Mpank+ .650+ Cba_pk `a h] _]nc] ]jei]h u `a h]
oqlhaiajp]_e� j `a l]opqn]o ok^na h] lnk`q_pere`]` u
najp]^ehe`]` `a ejranja+ Cj7 Nnk`q__e� j ?jei]h+ @qajko
?enao)?ncajpej]+ Tkh+ .-7 160*2-5+
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