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APPLICATION OF CONDITIONAL RANDOM FIELDS MODELS. ADVISOR :
ASSOC. PROF. WIROTE AROONMANAKUN, Ph.D., 147 pp.

The main purpose of this study is to develop Thai named entity recognition
system using Conditional Random Fields Models (CRFs) as well as comparing the
performance of syllable-based system to that of word-based system.

This study uses the news corpus of 367,673 words with 16,179 proper
names. CRFs model applied in this research is CRF++ 0.53. Both word-based and
syllable-based systems use the same set of features, including gazetteer lists,
abbreviation, context clues, general words, statistics, and unigram and bigram.
Supervised learning is applied to train CRFs. There are 5 patterns of answer given to
the systems, the first pattern having the least information of the named entities’
boundaries and the last one having the most information. The results show that the
patterns containing more information tend to improve the systems’ performances
than those having less information. The testing results show that the performances of
word-based and syllable-based systems are not different from each other. The
recognition rates (F-measure) of these two systems are 81.30%. From all of the
features used, the unigram and bigram support the syllable-based system the most,
while the gazetteer lists support the word-based system the most. After post-
processing, the recalls of the two systems increase from 77.64% to 80.15% and

80.06% in word-based and syllable-based models respectively.
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Wu, Yanget al., 2006; Zhou et al, 2006) iWszn1sldAaninieuansaumaesinli

o

md‘ ¥ al 49{ dl aAdl Y o o o
AuaNmEN I dWNNInIu N AManRN I EiuAGde3a close track N

u
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N3l LU LAIaeIN AT ATY RIAATUNgARDATUANTTRT

UszAnsninzesszuulaemss TeneanuuuAMaNTR IFRsaNAN T uzesdayazaTe

Y oA £ 1 = a a v o val o il/ XK a a o
nizudafidunaTdudnszuuasitlss@nnanlunisianlan AuAIHIUAREUN99Y
aaNLULANANITR oI zusazssinmuansneiueantyl (Zhang et al., 2006) visausn
Tumad usudeanizufazilszing (Zhang et al., 2006; Zhou et al., 2006)

2 A . me o ¥ o o
Zafunaulai lfianna1ulddeee9nN1EIAn Af ANUILLATEIUNIEANTLUIALIR

dl = 1 a a dl | . . A A v o
ve9TeNnafeLszAnin nresssuuuluL supervised leaming AaRn1sliAmaL i
paedayarnilu e Faumensuddaaest] 2006 M 2008 WUAIANUIULATEIUNANL
4841 2008 AN1INTUANNAN LATaduNnaAIE ULl 2006 1w BIO = B: (3Nsude, |: nnelude,
0: 111438 (Feng et al., 2006) Tl 2008 Mao et al. (2008) \@eanlgLATasnNNe BIOE 38
UABI Yu et al. (2008) aanldipsasunig BIOES unu BIO Tnaivn E Geifluqndugaia

17 o o dl dl | o o A [ dl ¥ -&l o é’ dl
L°H’111JLL@§5 S @ niuTalan Iz usnIFLALN mmeﬂ‘whLm‘@wmmqmummu LB

|
=

indeyalifuuuusnaes wazaInuanIIAReINLdNA WAL B MHN BTN e 1K
UszAvBnnaessruuiy uinsimsdauueieamnunniiidedenduiulnaanzin
141U CRFs mgzvinliszaunanadn (Zhao and Kit, 2008)
desannuuudnasmieadainidluauisdeenisininuneieiluide
Ui Fenifieuninsiaessing 4 1y 91utes Feng, Sun, and Zhang (2005)
WRuuifleuuuusiags CRFs, HMM uax ME Tumsiandeianiznisaulnauuusiasais
awldnuaniifheaiuAe unanAl (POS: Part Of Speech) text (TXT) M an
290 (POSTXT) usuLL41a89 CRFs uaz ME asfidnauantfviafiandnlide ALL ds
Lﬂumﬂmiﬁqﬁﬂmﬁﬂmﬂgﬂ@ﬂLL@zﬁW%uﬁum@ﬁ@L@WW: auwaflaild ALL U HVMM
flesanntleyundeyaifianisnszans (data sparse problem) AaudnaNIn naN1IMARDS
wudszuL@ld CRFs fldsz@nannlunisiaunniian etnslsfimandusssunii CRFs az
HlszAnBnImuINngT HMM  uaz ME w312 CRFs  WENWINIAIN HMMs  uaz MEMMs
(Maximum Entropy Markov Models) MEMMs fluutidnaesfisonnmianifiaes HMMs
uar ME Mfneiu ferdu CRFs  Avanansoufiqnunnsesans HMMs  uaz MEMMs I
(Lafferty, McCallum, and Pereira, 2001) uazfluing lfanunsniandaianzldunnnds

=

Tun 1w FuR RN T NsuRULSNa89 CRFs AU SVMs (Krishnarao et

v
o

al., 2009) Taauuusaiaesivassldpuaniifad1ebaiy ian1amageaunud) CRFs
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Use@nininunnndn wasann SVMsatloyulunismnanuduiusuiy state-to-state Ly

L%

feature-to-state Aa1iU1lsEANTN 1N SVMs asldAtin

3|

2.3.3  wuIeuuuREN (hybrid) lunissaniusendnedsnisldnguazianimis
aa | aal Y o aa 1 dladc{yzdal-dl [~1 £ o o %'/ aa
405 wrea1aludin s g4 ANINNINReRaA LA Retlivaiuntsandesninuesiaaedda
1 1 v o dl My @ vaa] aa Qiall
v vanng ldanunsniangeianizludly fenaldiznimieaia Inegainasunnsing
WL

AR89 UN N FNALATNIIMINETA 191 9989 Fang  and  Sheng

1
=

(2002) NAnwINsEATatanzlun AU Tnatindayaiiiunissinawaziniunuaaan 1y
o | < Ao = L P _—
WAYNE BN NN TN AN uzlU Finite-State  Cascades (FSC) A {inngutiaiflu

waneszAudu Inadeyaaziungnetsziuais uzj WU AnFUAEnmeatanld Ae

1
o o =

bootstrapping algorithm ldiNadaeResuNANTUS UTaRNIzLaTAsITLg LU MR
Feanun 1w JayAnaiuAInTen JeyanaiuAtiintinge dusiu Ausunlandeing
équﬁu%L@Wﬁ:ﬂ@ﬂﬂ?@%ﬁwm’éwLﬂmwmiﬁﬂ Tnanauinmenisanldldas l¥an
o 1 g dld dsj )
AsradaUneu uaAeetin R laRilA A taanyn Uszloannseanuiiazgniiaun
Usuiflungnisnisn npiiadne ) fuazguaadnfeeiu aniudmaaeungiauinluld
o dl o o |d| % aal aa o QI ]
anptalaniz druiungluinldainisnimsadaaztirldmsnludauaeangnieanim uas
o R . . . o
dalanznanaldazinldinuldduadeA AT ludiuaasnisnniunuaman n1saninae
nnzlngldngInlsaudeinlddravugneieaiingu 14.3% edslsfininanuddeitllls
o 1 dl k% =) 1 v 1 k% a K 1 [ 7l a
ansinad1angildeannslalduenminaugnieasninaseacldainnsadnlidnszuud
Use@nsnnunnteaivesla

1
a v A aa

Fet199113 587 1433 n1meadRuannd nileds idu 91uzes Chiong
(2008) ﬁﬁﬂmmﬁﬁﬁﬂL@W’]”mmﬁaﬂqw Iuuuanaas Maximum Entropy Model (MEM)
§9NrL Hidden Markov Model (HMM) LW@mmmﬁmmL:“fawmmm@w@mdﬂduwmmﬂﬁ
Liieaneasiinaselsz@nsnmaes HMM feiulunmeagauasld MEM ERATZR IR
daranzdansalinien udaaali HVM izuﬁ%muwm%L@Wﬁzﬁﬂﬂ%\‘l & UFU HMM agitiu
VLﬂﬁlmmm@muu?uwum%Lawnzﬁﬂﬂﬂgumﬂﬂ%@iumﬂmmﬁmﬁu degaanilow
Armtnantesieenny nglutuneuifuaesdemmnsd MEM seyldlumauusnay
thanldgnsdslunsnmageuauianatauazlfuuifaey anuansidanwgn szuud

Fuuuanaas MEM $audu HMM  His2@ninanunnndnssuuidusuuanansatinalaaing
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1
al

< = \ = Yo o = a Y = o Y \
ulienatufgalasainsnfanreyrrataziadanui ludeyanifugasialdlduinnda
90% UA¥Ta0IANININNGN 80% taelsiitloyun Gasruinadadayaineud luineane
a v Y U U o dl 1 A dl
anauaded1esuidunislduuanenaniuzenizynlszinn natAeTe
sl =l o al o o a o Qi % 1
RNENUssn AN IUTALLLA AR FIHLINIIUIREN T UUINNUANUFAZIEN
ANNLUTLINNUBITALRNIE LHAIANTAUINTARNIZLAR LU T LN NAA N UL AN AT Fatdy

9142849 Yang et al. (2008) 1 language model lunns¥anteunna wazldiuuaiass CRFs

a Q

|
=

Tun13§a1TeasAnsuaziaaniun anivdiaynaaas l4an®zaa9 character-based 1ie

3

N ai Qi a o o a S & IS dl Y o
WmL@mﬂmmwmmmnmimmmm WATRRIANTUALTRANIUNAL I TANHY word-based
dl 1 v 1 ! d‘ ! ¥
nan1InaaasnaanuiIAaudsuinala TnaAn F-measure °]J‘ﬂ\‘l°]i‘ﬂLﬂW'1$LLlﬂ@$ﬂ§‘$LﬂVl1ﬂ

11NN 90%

24 BULAADINNADAADUATUUDALTUADNNARS

WULRNABINNADAPDUATULEALIUABNNAGE (CRFs) unuuanassnean sl
flaqifuandsc&MENInNINNIILLILA1a84 Hidden Markov Models (HMMs) TqHANsUE
{11 Generative models NanAuAANLNAzLTIUIIN (joint probability) sznansdayadniu

= ~ = o , | o o o & ! wa 1 ~
Havzalaiuanaany asidgmidnliannsndumanduiudseudianmuantifsng o 7
dl ¥ o v ¥ v a | [ a ] o [ ai
Wneadesiuludeyaidlfinezamanddsiae o 1dudaszdeiy uuudtaesnanioym
fananqliAe LuLA1ae9 Maximum Entropy Markov Models (MEMMs) fansauziily
Discriminative models Na1AaAANtnaziuuuudenle (conditional probability) 1896
Wrad1e1ealla  (label  sequence)  wuLENg | Wanuatadayaid (observation

dj o Y o % [ '8 1 A | % dl ¥ 1 o

sequence) @M WALAMNANRLTITNIAnIANTRSNS °) TudeyainulAusuuudiaeg
MEMMs fganuiloymiFeandn label biased Wazn196nAUNa 1 dnnazladuiuaning
flaqiiunazaedayafiny (observation  sequence)  Winiu @niazdu 7 anunluy
wuuAaedliiNasan 1A UIAIAINUNAzId Y wLANaee CRFs  Mlaualae Lafferty

et al. (2001) Wuuuuanaasnaniloyndnil

1 v 1
et uuuanaaeied Niislun Wi Fausuiuag ldsan1ng 2.1
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Yia Y; 1Y:‘+1 Yia Y; 1Y-:'+1 Yia Y Y-:'+1
. . L] o} Q 0 O o] 8]
Xia X X:‘+1 Xia X; X:‘+1 Xi X X:'+1

N 2.1 gunsvluanenisBeumeuuLLR1a89 HMMs, MEMMs 4az CRFs 99 Lafferty

et al. (2001)

AN X e anadayafinu (observation sequence) WAT Y Aa ANHUBINANID
lallA (label sequence) HMMs uwaz MEMMs Hanwnuziilunsnsyyfianig (directed

graphical model) lng HMMs Hanmauziiliu Generative model ABLAAINITLANLAIAINN

|
= !

Wnaziflugan (joint probability distribution) P(X, Y) @anadayannuaes HMMs ldlaRdau

a

' '
a A !

Aundasiuaareaalayionadng daunadng Y Hudaiundewiteni liAnsn s
WANN3A X (Sutton and McCallum, 2007) #1450 MEMMs  uaz CRFs Hanmauziilu
Discriminative models @nediayafinuaes MEMMs uas CRFs ifudsiilailfifinannnas
Usrananaresuuuinaansifuienlaluniiivuagigaedaiua SEnsULnITLANLaY
Arutinazfunuu devla PYIX) ﬁuﬁfﬂmwﬁmﬂaﬁlwu X (AATuNeuANEI0ALLA Y
LUUANa8Y CRFs dansniziilunuuanaasns nluiseyiianie (undirected graphical model)
24519970 MEMMs 7t CRFs 1Anauinaziiiutesaiadalulinesinawanauminiamms
fifignsummnisafidudenlamnfiuanidan ﬁmﬁﬂmm@mmuﬁﬁﬁm y AnanaEiAniy
Aefinnsdfuangalieliiewdedlianinglaaninzuii

ilneBUNEULLANa84 CRFs Tugtuuvaeansan (Kruengkrai et al., 2006) Nua i
y1flunsnviaeldnaq (linear-chain graph)usenavusasan (node) y, ..., yy*ﬁ'ﬁﬂmi@ﬁuﬁ
nates (clique) C; € C udiutsznauaesqnsng ycﬁqmmmmﬁfmmﬁLmtﬂé’
AINWIATUANENIN (potential function) ¢ci Fatunnsuanuasaatitaziily (probability

o o

v ¥
distribution)194n90 y aslFaneiaridudnan naesnswedasiaunnfsil

1
p(y) = Zn Ye, Oe,)

C;eC

Tnei z AenistliudeyalidnAuussingau (normalization) AMusndlfainannig
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Z = zy nciecll’ci()’ci)

Ananinnsmteaainnsadswluglannisiaridunants (feature function) tnelduuwamn

284 log-linear models TH@a

K
Ve ve) = | [epifi(ve)} = o0 O e}
k k=1

Tnedl K Aad uiutesnnanifvieune uay A, AeArdintinassisidunantiftas fi

A o ~ | & ~ A o
LN@quqLﬂﬂuLﬂu@Nﬂqj‘LL@ﬂLL@\?@')’]NNW@ZLHHLLUUNLQ@H1°H°H@QLLUU@’]@@Q CRFs uuy

Y o

9 ldmae (linear-chain) aql@satl

" T K
p(ylx) = 700 P (Z E Mefi(Ve-1, V6%, 1))
t=1 k=1
Taen 7y A8 ANAUIBIUANTITUNAANS
X Aa aduvestayadniTamanisal
Ak e Arvmtinaesilaidunuant® fi (Ve—1, Ve, X, t)
fiVie1, Ve, x, t)  ha Waridunuanimnld
T AR AILMUNTBAALIBSAN1IENFRLURIFING ¢, ... 1,
K Aa AnuauileiduauantiAni N A miin luA Ll
VRUNANTTII ] U K, ...k,
A o ¥ U o 4 . .
Z(X) ﬂ@ﬂ’ﬁiﬂi‘].l‘ﬂ’ﬂﬁj@slﬁLﬂﬂﬂll‘].l’a‘ﬁ/lﬂj’]u (normalization)
AlAangms
T K
269=) exp () > Mfer Yo xt)
hY% t=1k=1

A Z (x) azauediu xuazAmmin A
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241 Wanduauanins

HeidunuanTmneduesflezneudiAtyresuuusiaes CRF tnesdigtluuy

¥ 1
o

A9l [r(Vee1, Yoo X, t) 10t ye_q, V; wanquiinnauntinuazaniavilaqiiuaes

L A ¥ ¥ A o 1 ¥ ¥ & o a U 3|
PABNTTY X ARUBHALLN AT T Aa AU URITRHALUN Werduauantmas liaAd

q

ANUIUATY

o

FD9EN9T89N 1IN NUAANTBIANTTUA UANTRN WA WL LINE89AY Aa O L 1
v 1
W i Naviue AN 1 Lﬁ@mﬁ@@gﬁu (%) 1 John wazwiinilaqiiu y, usanaiu

TUATBITALRNIZLARR (PERSON) (Zhu, 2008)

1if Y = PERSON and X= John
-1 yext) =

0 otherwise

(Zhu, 2008)

v ¥ 4

Admnin A, sasisidunuaniFdrefussiuisil
winAnaes 4> 0 WanuAngl John  wazisnivualiudin v, wiaiu
- o) a | @ 0 Yo v o =2 = | @
PERSON wiutlaziiiunisifisuAiaonninaziluliiy v astu CRFs asdpansiaziiiudnag

AMuuAuRn PERSON 1#iuA1dn John ualunsdin A< 0 CRFs azudnidaenisldudin

E%
wa al

PERSON i1A191 John wazuin A= 0 nuneds gruiaaifiliinasiasinanuiiaziiy

o

ansnasng 1y

1 if Y=PERSON and X4 1 = said
fe-1, Y. x,1) =

0 otherwise

(Zhu, 2008)

AU A AFa e LinIaA LT ayatTas TR AUl PERSON

q a q
|

wazuiae A i liasaiuAngn ‘said” anietduruant®n 1 uay 2 41961 armnsninunld

Autlszlen U “John said so.” livivassieridu Aufudnwuzassnmantimniudouiu
. =X a ! 1 [ A o @ A |

(overlapping features) AsiunisiiaAtAINtnazidlunaziIuauin y; vise John 1w

PERSON Tun A+ A, anwouziduiliduden HMMs  ladanunsadinle ez HMMs Tl
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'
vaaa

annnsngAta il ldmuisldanun i uanimniansusiudauiuls uinuaniiFae
CRF anunsnlddqulanlfandayaidi (x) fsuna (Zhu, 2008)
AANTRA1MFU CRF ldlAdninlTine AR MUY binary WintiW avnen

o 1 [~ dl v 1 o/
AnvueATuluLaw A
2.4.2 nsendukuLANaag

ANTHNAULLLAN AB ﬁ@mmmmmﬂwﬂﬂwqmﬁLﬁ@§A = {Aq....Ag}
anngadayanlundatadayannuiasa1a9Ing D:{(x(l), y(l)),...(x(n), y(n))}
Tneld3gnsantlszunnuAtaaninaziflugegn (Maximum Likelihood Estimation: MLE)

S Iog-likelihood L uald Gaussian prior lunnsdasilfuannasesdayalundsdayacnt

= e (G0 -y 2

Tneit YK_ 1— ABGaussian  prior AMUAMMAINANUNUEN A wazAAnl sl

v

(smoothing) pratl

(variance) O 2 hLW@amﬂmm overfiting na1aAa luinai A uusutannzdeyan iy
pavdiayannewviniuwsiain lineasuiudeyanliimanunineuazinldpmuLsiugn
ANAY
X A ¥ . . =2 ¥ ..
uﬂﬂmﬂmwmmﬂfym convex optimization ¢ limited memory
quasi-Newton method (L-BFGS) lusanasnudaglunistlndu CRF  a1unsoidiesdly

ANN19IAIN

— (Z Cely®,x¥) - (Z > Pyl ®)c,x®)) -

i=1 y

lagd Cp(y,x) Aenasanvesaantd fi 1ieldFu y uaz x AeilAruindy
kY ) k Yy uae

Z'{=1 fk(yt—l' Y, X, t)
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AMNANNITABIAIULINABNIANINANIEUINAIAIANTIVBIAUANITR ff, 9

[ %

1aINN9AIUITUAES (empirical  expected value) AUANANAUIITBIATIANITR fi 199

s 6

LUUANA8Y (model’s expected value) UazAIUNANABEYRLEY9Y Gaussian prior
2.5 anwusrasn s inaivinliennsansianTaianis

Tasaafanasnim neaddnwueuaalsznisnniliaansanisiandaianiy

(Chanlekha and Kawtrakul, 2004) fail
1. nlneldfideyatsuentsgaanty wulunimdesngunlddnesonuilne
dl ! =< dl o L4 ! ! dl o nI/ 1 o
anaLlana1ane@eanis M liendenisugnuezszndnageanizuazAniall iy 4u
dl o [« o a =) a d‘ o d‘ o dl
asnniazlliivag ey’ AusniuAindeunnaiafiugaininun luamei “ae” Afiaed
Hugevesdandn vize anane Udeanigandass o ‘ange” AusniduTeyanas Tuane
= = @ £ @ o a - = @ o
7 “angie” Naeudundniain “an” Faduaidirsaiuineie wuny way “ane” uaiuu
) @ v X = Y A 0 o A a
wnnea fone wdu uanainil nmn nelaifinslddnassiandnivaeanizidunen

a ' ! L a | dl dl 1 a Yo o
LRLNHNIANNANHIFANUIZINA 111 ABTiU 1NLﬂﬂ Lﬂum‘ﬂ“ﬂﬂqﬁlﬂ’ﬂﬂLNﬂQI@HI‘ﬁWQ@ﬂH?ﬂWHWiVIH

Unf Fesnganasndiijuninislddnwsainiauy (Katakana)  tatiauendniluge
4 -
RNZNDLDBALAENN

2. ingldinnsduassavsaldanseianlunisuiiaan Anldailnymluniesn

1
=

WA SedundausAiiafazdenaninisiandaianizenaidu selan “Aruguuan” 7

%

aANgNAD A-Eu-Uen Tag “Au” iWudelenivilsvinnyaas wivinsnA iy Ao-g-uu-

o @ = o
AN TaLANIZAZNALTY “B" TINA

|
=

o v 1= o b‘d‘ 1 % 49{ 4 o
3. @ﬂ‘]:rmzmmmq‘ﬁ@L@Wﬁﬂuwaﬂmmmmmu@u anunrnadsauluudaaAle
< ¥ o 4 1 % 1 a o = o o = 3| dl a
ﬂiﬂ Wqﬁlﬁﬂﬂﬂﬁlﬂﬂﬂﬁ‘@iﬁﬂﬂgﬁﬂu L3N NI2iTeuUNes AaiA “nrelreunas” uraaasundgiia
d’ ¥ o Y o d‘ 3 A d‘ QI ] 1 ¥ 1 a6 < o ?:/ 3|
NN LL@%iﬂu’WN’ﬂﬁjLﬂuﬂ@‘ﬂ‘ﬂﬂ‘ﬂ\‘iﬂﬂﬁ‘ﬂﬁ“ﬂ ¥ RINZMN °] 1 AN YU Aan AaNITnUNATY

¥
1 o 4

1 14
ayAnalAuiy uenantdawnizusazlszinndsanadniuldvinldandentssyyatin

=)

1 2
Y o

- L ., 4 o o = @ v
ARNTALRWIE LU “BINNDY Lﬂuiqusﬂ@@\‘]‘wr)muﬂtsﬂ@uﬂﬂ@ Lﬂu[ﬂu
o = A R A g = 4 [y
4, @ﬂﬂmz\‘ﬂulﬂﬂumﬂ\‘]ﬂqﬂqblmﬂm@zﬂ@qr«lﬂ\ﬂj@ngxlsll@\ﬂj@L'?lW']:Iuﬂ?QLL?ﬂ Lk

:J/ dl 1 =) dl il/ a Dd‘ 1 A 1 1l o 1 dsj o v a
D o R NG I (AR e AL G Tt mfaﬂmﬂmimummm AR

ANNANILUINTARNIZUALAIUNNR I TA 1T “UrAII1IA N LT HN F9dTTNAUAILSTIU

a 1 ' d

AU 407 (W) Weake Ay “guAsHgna” 91 WeasswauAlsiudu loFnAnla...

A5UTsNudUE 4111380 Walii3nisuandn 24 T 1l
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2.6 NuKENnganumMssadaenislunslne

ae Ao vo o 2 a4 A z
n193daRgaiunisFandetanizluntw v Fuinlelliuiunii Tne
Charoenpornsawat et al. (1998) lfuuan1an1sfiansuIAuantR (Feature-based
approach)  lAud A lunFunindiAes (context  word)  waznisdaingiantesnn
(collocations) uazldngdasasn (heuristic rule) lunishsdianiziulilldeanuiann
o Y nzll 1 % o o o o % a a a A d‘ [ dl =
pasdayandiunfsfinALaTANAUNIAATLAY nEdTaRnuwInAaanu AN by
2o Vo ¥ @ A ° v o o o = A qy
wauynsnlinmuadAtiuenaiudalaniyinaazsana Indipaadnlddae anngae’ld
ANNANNUTIRIATBAZTUNIAAT UINAN threshold  LBIATLASUNIAAIAININNNMA b L
Auuauteenicsidullls lnagadrareslsenaunezpnaes threshold  Nifaaana
a o U al ?.'/ o dl dl [~ v 1 :J/ [ a ¥ o o
AnanAt1aAeeanntitindaeniznduld idwansiuldsuiudss laamnudanaiunuan
° LYy R gy . = = Ay v Py ! >
ANlud WAaRS1d Winnow algorithm Tunn9szy@iaianty aauan ledaugnaesaaudneg
Aa 92.17% adslsfinuanddsildidnarafeidyminulunisiandamnizinldense

st linNAdesetan s

D

Chanlekha et al. (2002) 4 Statistical and heuristic rule-based model ﬁ‘]_l"ﬁ’m\lmﬂw

Haun1snALTiae9A" dayadasasn (Heuristic information) axfiARINLBUNANUANULAL

dl ] 3 o [ % A o Yo A ¥ o dl
A8 U89 TRLANY L IR ANEIATY WIRAINBY INANLTDLANTY WAL ITARITOLANTE (NE

o

el®_

lexicon)  lunnsanadelann: denanaanuilsnginldldaiuniiidelssinniinaans

v ¥ 1

Turausidndumiedenunazlvualdlidesd etlilosanansaznindewluniiede
a = dl o 1 o A a s ©O v a [ 3 dl 7
fnaanslgUuuundaiaundnlumisdenun vinliasung lunisarindelding
Chanlekha and Kawtrakul (2004) lanaaesld Maximum Entropy Model (ME)
$ouriy nPEFARN waznawIunINAIANTlunIsainTilann: Adsdayan ldi1un9snAY
v dl rdl | 26 ¥ a a a
wda lunnsszyreviemresdaianizvataneeAndulldldngddsann waniynsn uay

anpn1slangutesan udaasanateianizasnunlngld ME antuaiazeianiznmae

o o A A o P a o o a A A o
ﬂ’)ﬁlﬂ’\’:‘uﬂ‘ﬁﬂL'ﬂW’]ZVI@ﬂmM’]LL@fJVLﬂLﬂ??;luLV]‘EIUﬂUﬂ’]VILM@@ELuLﬂﬂZM? N@VI@@HN’]LLZ@NIW

|
v oo A

wiudn 1 ldafuTaenizilszinnyana dniudesssnsunnlddasusunndneazlffy

1

nansznuaniloyundeyaiinn1anszans (data sparseness problem) twsnzvinlviaridu

o

% %
= ]

AnsaNTRNNINTUAA sz AnEnnlunisAuanAtivtinaesieidunantmanas 69

q
|

aziiuldanidaldizundag +/-2 Aldnaiies 77.76% weailfuliivaadas +/-1 AMAIAIN
nepaiNTuu 89.87% daudaanuiliriavngniedeangaiiesaintsng uusun

q
o » o
nNnaNnITeRnITlsziAnaY
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quﬁ (2548) 1498019194 Mutual Information $98AU Localmax algorithm i

aa o

nsARIAaNNaNNENANAIadaziiludalanIzaanul uinisldaanimisadianilianuau
NANNENANAALRDNDBNHINITUIUNIN HBIRINUANNINATAABNITNIAIAMNANTUS
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saaiavn 10 A udaAnnAeAETeIANANIELEN A1ATRATLIEL LaTAT F-measure

YAINANINAGALTNUNA
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AN3N7 4.6 UsrANsAnadaluLaNaadn s U mauwLLi 1 (P, O, L, X)
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P (%) R (%) F (%)
WSG | SSG | WSG SSG WSG SSG
%@Uﬁﬂ@ 8569 | 86.95 | 8393 | 83.04 | 8477 | 84.90
deeqdns 7728 | 7650 | 7055 | 71.31 73.75 | 73.80
Feani 76.82 | 7555 | 7057 | 69.06 | 7352 | 72.10
s 80.39 | 8025 | 7526 | 74.87 | 77.73 | 77.45

A3 4.7 Us2ANBAINURILLLRNAIN IPFUANRALLLILN 2 (B, |, X — PER, ORG, LOC)

P (%) R (%) F (%)
WSG | SSG | WSG | SSG | WSG | SSG
T91AAA 90.59 | 90.85 | 86.37 | 84.94 | 8841 | 87.74
S009Fn3 8268 | 82.06 | 7461 | 7496 | 7842 | 78.33
Saan i 80.72 | 80.60 | 70.71 | 69.70 | 7531 | 74.66
Favam 8524 | 8509 | 7767 | 77.14 | 8126 | 80.89

AN997 4.8 1Us2ANBAINURILLLANABIN WP FUAIRAUWLLRA 3 (B, |, X— P, O, L, LO, OL)

P (%) R (%) F (%)

WSG SSG WSG SSG WSG SSG
%@uqmm 90.14 | 90.76 | 86.17 | 85.07 | 88.08 | 87.77
deeqfns 82.57 | 83.00 | 7515 | 7573 | 7865 | 79.15
Seanui 80.44 | 81.07 | 7326 | 7294 | 7655 | 76.71
deaouidnsieesdns | 8143 | 7864 | 67.32 | 67.70 | 7343 | 72.64
Seecfnsdnedeand | 7539 | 65.99 | 4371 | 4189 | 5489 | 50.67
v 8482 | 8494 | 77.09 | 7684 | 80.75 | 80.66

* g v o o o
ituuﬂfﬂmmg@mmm

* dl Yy o o
izUUWiﬂﬂ@H@mmWﬂﬁﬂﬂ
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A9 4.9 192ANTAINURILLURNAIN IPFUANRBLWLILN 4 (B, |, E, X — PER, ORG, LOC)

P (%) R (%) F (%)
WSG SSG WSG SSG WSG SSG
%@uﬂﬂ@ 92.05 92.55 86.50 85.83 89.16 89.01
%mﬁm 82.19 81.84 74.23 74.58 77.99 78.02
%@Zﬁﬂ’mﬁl 79.92 79.69 70.77 70.99 74.98 74.98
%wm 85.37 85.37 77.64 77.64 81.30 81.30

A3 4.10 U2ANBANIBIMULANABN BT UARaLLWLLN 5 (B, I, E, X— P, O, L, LO, OL)

P (%) R (%) F (%)

WSG SSG WSG SSG WSG SSG

T91AAA 9152 | 9226 | 86.47 | 8564 | 8889 | 88.77
TARIANT 8267 | 8280 | 7538 | 76.07 | 7883 | 79.26
VAl abIvE 80.04 81.12 73.35 73.49 76.45 77.00

TAADIUNENDNBIANT 81.04 | 7812 | 68.00 | 67.12 | 7372 | 72.10

TARIANTBNTNADIUN 77.35 69.29 | 4357 | 43.18 55.35 52.61

MNP 85.29 85.46 77.37 77.25 81.12 81.12

AINANTNTN 4.6-4.10 udduadaninldainnisliaimneuuuui 2-5 azliuaneyls
sinefiu Inesinariullne 1 waefidus udfuanaliviuiinisideysreunaesdamnizunn
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=

Apneriulane 0.5 nlefidus asiluualiud mnauanespdsioyanlddwivinduluginan

=

= Y ve o = 2 a ! = % ~ vo
U izuuwimummammuw 5 atadlssAnsn1nwndnszuLau i 1@ LW?’]Zﬂ’]?VI?%‘UU1®?‘U

D

% g [J = £ 1 o Y o o =] 42’ % o Y v
dayanintuaniusiaslindsdayadmividnduninauainlldon mazuneadsteyainld



44

Tunsindui ldannnasginliiuuanaasiiannsafasaanizluunaBunldansas wiuld

a a v o d‘ I3 % = d‘ o dl dld 1 %
anUse@nsnimnisiantioasdnagnedeanunluAneuuuLy 3 uay 5 NRARNATURIY
° A = o = S o | 4 a o o A
AININNeWeuiuresTaenivlsziman duilunenziaetnaesmeni luadadayaiiies
417 deawinidu dsluauinvespdsdeyanldluntslnluasinasielsz@nninaas
LULANAB9ARUENNNIN

[ %

Watlsziiuaraugnaasiaagain token 1Huaaeuanlunnei 4.11-4.15 6ail

AN3N7 4.11 Us2ANBANIBILULANABNN IFUARBLLLLN 1 (P, O, L, X) tadmann

AU token
P (%) R (%) F (%)
WSG SSG WSG SSG WSG SSG
%’ﬂl‘jﬂﬂ@ 93.41 94.99 92.95 91.85 93.16 93.36
%‘ﬂ‘ﬂ\‘iﬁﬂ? 81.39 82.26 73.09 77.10 76.97 79.57
%Mmuﬁ' 85.23 83.83 76.96 74.84 80.78 78.99
%ﬂﬁmﬂ 88.16 88.20 83.10 82.71 85.54 85.35

A3 4.12 U2ANBNINIBIMULANABN T UAIRALILLLN 2 (B, |, X — PER, ORG, LOC)

HadARANNAUIL token

P (%) R (%) F (%)
WSG SSG WSG SSG WSG SSG
?ﬂ'@uqmm 94.01 | 9521 | 9345 | 9257 | 93.69 | 93.84
Fa09rns 81.46 | 8282 | 7539 | 7854 | 7828 | 80.61
Foanud 85.85 | 86.30 | 7521 | 74.06 | 80.08 | 79.61

IUNP 88.61 89.05 83.60 83.36 86.02 86.10
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A9 4.13 U2ANBANIBIMULANABN BFUARALLLLN 3 (B, I, X— P, O, L, LO, OL)

1HaTAAINAUIL token

P (%) R (%) F (%)

WSG SSG WSG SSG WSG SSG
%@uﬂﬂ@ 93.84 94.94 93.27 92.64 93.52 93.74
%@mﬁrﬂi 80.22 82.76 75.56 78.21 77.75 80.39
%@mmuﬁ' 85.87 86.92 78.34 77.86 81.75 82.04
%@ﬂﬂﬂuﬁéﬁﬁadﬂdﬁﬂi 81.57 80.00 64.04 68.41 71.39 73.48
%@@Qﬁﬂ?ﬁﬁﬂﬁﬂ@ﬂﬂuﬁ 73.79 65.64 44.36 44.40 54.49 51.86
%\mm 88.03 88.38 82.66 82.49 85.25 85.32

A3 4.14 Us2ANBNINIBIMULANABN S UARALILLLN 4 (B, |, E, X — PER, ORG, LOC)

L{HadARANNANUIL token

P (%) R (%) F (%)
WSG SSG WSG SSG WSG SSG
%@qmm 94.56 95.78 93.10 92.82 93.78 94.23
%’ﬂ'ﬂ\‘]ﬁﬂ? 82.20 84.44 75.24 78.71 78.54 81.46
%Mmu‘ﬁ' 86.20 86.22 76.27 75.48 80.80 80.36
%wm 89.14 89.91 83.61 83.82 86.27 86.75

A9 4.15 Us2ANBANIBIMULANABIN FFUARBLLLLN 5 (B, I, E, X— P, O, L, LO, OL)

IHadAANNANUIL token

P (%) R (%) F (%)

WSG | SSG | WSG | SSG | WSG | SSG
Fa1)nAq 9417 | 9553 | 9323 | 9279 | 93.65 | 94.10
deeqdns 8155 | 8344 | 7636 | 7922 | 7881 | 81.24
Feani 86.63 | 88.00 | 79.04 | 7847 | 8253 | 8281
deanuidndteesdins | 8287 | 80.58 | 64.76 | 6878 | 72.43 | 74.00
GeneAnsdnadeanudl | 76.87 | 6930 | 4450 | 4464 | 5599 | 53.41
s 8885 | 8914 | 8301 | 8290 | 8582 | 85.89
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AnaNLTFFNg o i lUNazAanF uszuy lunmaseulnglfiiies unigram uaz bigram
v v v 1
annstseunanatayaiantn 10 AT (HNIAKUIN A) INAINANUIUTBLRNIZUAZATUIL

token MANAALUBNNANIINARDLAILAAS I IUANT19N 4.16 WAT 4.17 STl



47

dl a a o &I 73 o . . 1 :j/
19190 4.16 ‘]J?S@Vlﬁﬂ”lW?l‘ﬂ\‘]LL‘Ll‘Ll@W@@\‘]LN@I%@M?NN‘LIW unigram WAL bigram N1Uu

P (%) R (%) F (%)
WSG SSG WSG SSG WSG SSG
%@qmm 9122 | 9301 | 80.13 | 84.01 | 8525 | 88.22
Saa9ns 87.51 | 84.03 | 6453 | 6861 | 7421 | 75.50
Foqnudi 8279 | 80.15 | 6445 | 67.88 | 7241 | 73.37
Famaio 87.84 | 86.57 | 70.06 | 7391 | 77.93 | 79.72

AN919N 4.17  syAnsninaesuuuaiaeailaldnmuanii® unigram Uaz bigram winiiu

IHaYARINAUIL token

P (%) R (%) F (%)
WSG SSG WSG SSG WSG SSG
%ﬂ‘]_qlﬂﬂ@ 96.49 96.15 88.91 91.69 92.01 93.83
%fﬂmﬁrﬂﬁ‘ 89.00 87.54 66.52 74.94 76.07 80.74
%ﬂiﬁﬂ’]uﬁ 89.09 86.93 70.54 72.27 78.67 78.84
‘1;1:/@1)13\1@ 92.43 91.44 77.73 81.29 84.41 86.05
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F1RNITANIANTTR unigram uaz bigram daelsruuiilszAnsninineus 80% yNsyULN
TifoyauuufnAuazfane A LazuINNd 80% LHadnlszAnENInaINaIuIU token W
dl = :// ¥ < 1 A . . 1 :% a a
WanfFauieuniaesssuuLAnaziud 1 AnaNiT® unigram waz bigram daeldsc@nsnn

2995 UU7 I dagauuufang9ARNIN ezilala1 TN AIAINATUEIULAIALTILG

ArAsUtauIesTalaN WAz TtinvesdayaLLLARNe 19 AgINd Tesdaya LLLAR AN NAY

o o

ameNAMANITR unigram Uaz bigram avlayudayauLLFANENANINNINFAAN

11 1189910 unigram wag bigram {un1unA1AnNtnasiduesAviTane AN et Rafw

kT

1 N o A o‘d‘ i o cgal/ ¥ I 1 dl 4
NANIAR ATUTANWEIN ﬂ‘V]'ﬂEII?]ﬁ]ﬂuLLﬂtﬂﬁ"]ﬂ{]M@qHﬂﬁ\ﬂlﬂl'ﬂﬁﬂ@ﬂﬂ')'ﬁﬂu’ﬂzLﬂu‘ﬂ@ LQW’]31®

a

=® a o Y % o = dll dl 3| [ = a a d‘ 1 o 1 dgj
ﬁmﬁ;mmmmnmmﬂmmummm Wadalanizniiluan ] memmiumuwﬂmmum L1

o ! o o o v

gadsdndanglaeladl “a.” wsaAdn “Aanda” it AnuantA unigram wag bigram A9

' v !
A o o a 4

Tdanunsomatantiaziilusestalew siuiuusundrauassls lususiduiduiaya

v !
LUUARNEA UeaTIAmilsAaxnsausndasfTunanawened Wy agsen = ogo-a0



48

a @ v = o A A @ o .
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fAnsnganidaatedienfiszunazaiunsaaninesnunld iy svuvliainimiange

| 1
= |
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asAnsmanilly wiistidatiansdnsnazaundsdasuisinifludouiiosludayannaa

b

¥
[ 1 3 !

inWeszuuiantatianaAnswanidla ldunnin
da/ L2 v dl ot L% o o/ e [~]] al o 1 d‘l
uananBuddndayan ldlusruuuuudnAiuasfane1gdaziduganaaiu udiiie
lnunsAaLengasduA LA na19ALaIN1 1Ta11IU token  Naanun ldwindw Tae token
v % o :J/ 6 dl U o o al ?/
R ALLLARNINANTIINNA 487,364  We9A TuaneNdayauuusnAIlyiauun

e ¥

367,673 A1 AatiuAsananaaladszuun ddayauuudanenesidaganldlunistindu
WnNddiayauLILEnAT
o o G/le v $72 G/le U 1 o/
Aniuaniantiau o Wnaaaulaanisldnuantfnsesnimaseundug by
ATANTTR unigram uaz bigram @il template 1999201 WaLszNaNATIINNA 10 ATI (9
AARLIN A) oAt aaanaldlunnsai 4.18-4.22 fall

dl a a o &I b3 a dl
F1919N 4.18 ‘]J?Z@Vlﬁﬂ”lW?l‘ﬂ\‘lLL‘Ll‘Ll@W@@ﬂLN@iﬁ]@m@NUmﬁ"}ﬂﬂ’]ﬁ‘ﬁﬂLﬂqu

P (%) R (%) F (%)

WSG SSG WSG SSG WSG SSG

TR1AAA 9232 | 93.03 | 84.08 | 8399 | 87.97 | 8821
FR09ANT 8583 | 8314 | 6942 | 7060 | 76.71 76.33
FRAD1UN 81.21 79.88 69.66 69.44 74.90 74.19

VINZENT 87.18 86.10 74.66 75.07 80.41 80.18
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P1597l 4.19 UszAninmaesuuudnaesileldanantiAnde
P (%) R (%) F (%)
WSG SSG WSG SSG WSG SSG
%’ﬂlﬁlﬂﬂ@ 91.29 93.28 81.00 84.13 85.78 88.40
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Precision (%)

WSG
1 2 3 4 5 6 7 8 9 10 Mean

ARALLLLTN 1 (P, O, L, X)

PER 81.94 | 86.99 | 86.84 | 84.43 | 86.11 | 86.74 | 84.53 | 87.91 | 85.02 | 86.38 | 85.69

ORG 72.20 | 83.66 | 78.85 | 7429 | 67.20 | 70.91 | 82.60 | 80.19 | 82.61 | 80.25 | 77.28

LOC 80.00 | 82.52 | 79.08 | 7215 | 73.99 | 79.56 | 81.89 | 69.72 | 80.26 | 69.06 | 76.82

ALL 77.34 | 84.56 | 82.16 | 7710 | 76.46 | 80.15 | 83.19 | 79.83 | 82.89 | 80.24 | 80.39

ANRALILLILIA 2 (B, |, X — PER, ORG, LOC)

PER 88.50 | 92.44 | 92.07 | 92.38 | 89.02 | 91.06 | 89.28 | 91.83 | 89.22 | 90.11 | 90.59

ORG 82.01 | 88.65 | 83.47 | 80.98 | 75.99 | 74.62 | 86.06 | 85.27 | 85.93 | 83.85 | 82.68

LOC 83.30 | 86.42 | 78.80 | 77.54 | 80.08 | 84.77 | 85.26 | 75.06 | 82.13 | 73.84 | 80.72

ALL 84.17 | 89.49 | 86.13 | 83.98 | 82.27 | 84.43 | 87.12 | 84.56 | 86.11 | 84.13 | 85.24

AMALIWLLN 3 (B, I, X~ P, O, L, OL, LO)

P 88.10 | 92.18 | 92.07 | 92.21 | 89.20 | 89.26 | 89.09 | 90.57 | 88.45 | 90.29 | 90.14
O 81.52 | 89.17 | 82.72 | 84.19 | 76.33 | 73.78 | 85.71 | 83.74 | 85.23 | 83.27 | 82.57
L 83.54 | 84.96 | 79.18 | 78.30 | 81.59 | 84.71 | 81.65 | 74.29 | 81.56 | 74.66 | 80.44
LO 80.12 | 87.01 | 83.55 | 76.14 | 80.39 | 77.32 | 87.15 | 8242 | 83.56 | 76.67 | 81.43
oL 83.72 | 94.74 | 70.59 | 63.64 | 60.00 | 77.78 | 87.50 | 78.95 | 72.00 | 65.00 | 75.39
ALL 83.80 | 89.35 | 85.94 | 84.31 | 82.67 | 83.59 | 86.28 | 83.46 | 85.17 | 83.66 | 84.82

ANRALLLUT 4 (B, I, E, X — PER, ORG, LOC)

PER 88.86 | 94.25 | 92,51 | 92.56 | 92.98 | 92.96 | 90.42 | 93.47 | 90.16 | 92.36 | 92.05

ORG 81.42 | 88.89 | 82.67 | 8046 | 72.22 | 74.29 | 86.77 | 86.00 | 86.63 | 82.57 | 82.19

LOC 85.10 | 85.71 | 77.74 | 76.91 | 76.33 | 83.48 | 82.01 | 73.46 | 83.56 | 74.92 | 79.92

ALL 84.60 | 90.02 | 85.75 | 83.59 | 81.27 | 84.81 | 87.10 | 84.88 | 87.10 | 84.61 | 85.37

AMBLWLLN 5 (B, I, E,X— P, O, L, OL, LO)

P 88.41 | 93.56 | 91.93 | 92.06 | 92.18 | 92.45 | 90.42 | 92.76 | 89.17 | 92.21 | 91.52
O 82.47 | 89.58 | 79.57 | 83.72 | 7454 | 7414 | 86.13 | 86.46 | 86.17 | 83.96 | 82.67
L 84.82 | 86.22 | 76.90 | 75.41 | 79.11 | 8219 | 81.07 | 75.26 | 81.92 | 77.54 | 80.04
LO 81.55 | 87.01 | 84.46 | 77.91 | 79.09 | 74.00 | 87.78 | 8211 | 82.67 | 73.77 | 81.04
oL 83.72 | 94.44 | 7222 | 7222 | 51.61 | 86.96 | 82.35 | 78.26 | 83.33 | 68.42 | 77.35

ALL 84.69 | 90.20 | 84.59 | 83.64 | 82.36 | 84.25 | 86.78 | 85.20 | 85.98 | 85.19 | 85.29
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Recall (%)
WSG
1 2 3 4 5 6 7 8 9 10 | Mean

ANRLLLLIT 1 (P, 0O, L, X)
PER 79.24 | 87.62 | 80.93 | 85.46 | 79.91 | 84.96 | 78.96 | 86.74 | 88.16 | 87.32 | 83.93
ORG 68.38 | 78.06 | 72.64 | 67.20 | 59.26 | 65.31 | 76.26 | 70.44 | 76.84 | 71.09 | 70.55
LOC 67.02 | 78.38 | 75.41 | 64.90 | 70.51 | 70.76 | 73.12 | 61.29 | 75.50 | 68.83 | 70.57
ALL 70.58 | 81.23 | 76.59 | 72.20 | 70.45 | 75.04 | 76.55 | 72.93 | 80.45 | 76.60 | 75.26
AREULLLA 2 (B, I, X — PER, ORG, LOC)
PER 83.80 | 91.99 | 83.79 | 89.14 | 81.41 | 87.01 | 81.77 | 87.31 | 88.35 | 89.13 | 86.37
ORG 7464 | 82.41 | 73.78 | 70.97 | 64.20 | 69.62 | 79.33 | 77.01 | 81.99 | 72.19 | 74.61
LOC 67.02 | 81.08 | 68.03 | 60.91 | 70.86 | 72.48 | 73.80 | 64.31 | 76.24 | 72.40 | 70.71
ALL 7417 | 85.25 | 76.70 | 73.72 | 72.66 | 77.66 | 78.96 | 76.48 | 82.64 | 78.47 | 77.67
AmeuLLLA 3 (B, I, X—P, O, L, OL, LO)
P 84.30 | 91.50 | 83.79 | 89.14 | 80.51 | 86.67 | 81.35 | 87.31 | 87.77 | 89.31 | 86.17
0 76.67 | 85.26 | 72.40 | 71.25 | 67.21 | 65.53 | 78.67 | 77.69 | 82.06 | 74.73 | 75.15
L 68.32 | 85.71 | 67.64 | 63.43 | 74.57 | 75.78 | 76.56 | 63.80 | 77.53 | 79.27 | 73.26
LO 65.52 | 70.53 | 75.15 | 70.16 | 58.57 | 78.13 | 76.10 | 60.00 | 70.11 | 48.94 | 67.32
oL 52.94 | 51.43 | 52.17 | 43.75 | 42.00 | 37.50 | 36.84 | 34.88 | 46.15 | 39.39 | 43.71
ALL 73.48 | 85.33 | 76.14 | 74.10 | 72.88 | 76.60 | 78.10 | 74.46 | 81.27 | 78.53 | 77.09
AREUILLLT 4 (B, I, E, X — PER, ORG, LOC)
PER 82.78 | 91.50 | 82.43 | 89.32 | 83.36 | 88.03 | 82.05 | 86.74 | 88.93 | 89.86 | 86.50
ORG 73.84 | 83.08 | 74.50 | 70.83 | 61.90 | 68.42 | 80.59 | 76.68 | 82.17 | 70.31 | 74.23
LOC 68.76 | 81.08 | 65.85 | 63.19 | 70.33 | 71.99 | 70.62 | 62.50 | 76.73 | 76.62 | 70.77
ALL 7423 | 8541 | 75.97 | 74.38 | 72.50 | 77.59 | 78.80 | 75.63 | 83.05 | 78.80 | 77.64
AReULLLA 5 (B, I, E, X—P, O, L, OL, LO)

83.04 | 91.75 | 82.29 | 89.32 | 83.06 | 87.86 | 82.05 | 87.31 | 87.96 | 90.04 | 86.47
0 76.19 | 85.66 | 70.70 | 71.61 | 66.51 | 66.77 | 80.23 | 79.13 | 83.15 | 73.81 | 75.38
L 69.70 | 86.61 | 65.01 | 65.05 | 74.57 | 74.93 | 75.81 | 64.46 | 76.99 | 80.36 | 73.35
LO 67.49 | 70.53 | 73.96 | 70.16 | 62.14 | 77.08 | 77.07 | 62.40 | 71.26 | 47.87 | 68.00
oL 52.94 | 48.57 | 56.52 | 40.63 | 32.00 | 35.71 | 36.84 | 41.86 | 51.28 | 39.39 | 43.57
ALL 73.73 | 85.65 | 74.47 | 74.65 | 73.66 | 77.02 | 78.75 | 75.44 | 81.75 | 78.60 | 77.37
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F-measure (%)

WSG
1 2 3 4 5 6 7 8 9 10 Mean

AMALILLILN 1 (P, O, L, X)

PER 80.57 | 87.30 | 83.78 | 84.94 | 82.89 | 85.84 | 81.65 | 87.32 | 86.56 | 86.85 | 84.77

ORG 70.24 | 80.76 | 75.62 | 70.57 | 62.98 | 68.00 | 79.30 | 75.00 | 79.62 | 75.39 | 73.75

LOC 72.93 | 80.40 | 77.20 | 68.33 | 72.21 | 7490 | 77.26 | 65.24 | 77.81 | 68.94 | 73.52

ALL 73.81 | 82.86 | 79.27 | 7457 | 73.33 | 77.51 | 79.73 | 76.22 | 81.65 | 78.38 | 77.73

ANRALLLUT 2 (B, I, X — PER, ORG, LOC)

PER 86.09 | 92.21 | 87.73 | 90.73 | 85.04 | 88.99 | 85.36 | 89.51 | 88.78 | 89.62 | 88.41

ORG 78.15 | 85.42 | 78.33 | 75.64 | 69.60 | 72.03 | 82.56 | 80.93 | 83.91 | 77.58 | 78.42

LOC 74.27 | 83.67 | 73.02 | 68.23 | 75.19 | 78.15 | 79.12 | 69.27 | 79.08 | 73.11 | 75.31

ALL 78.85 | 87.32 | 81.14 | 7852 | 77.17 | 80.90 | 82.84 | 80.32 | 84.34 | 81.20 | 81.26

ARBLWLLN 3 (B, I, X P, O, L, OL, LO)

P 86.16 | 91.84 | 87.73 | 90.65 | 84.63 | 87.94 | 85.04 | 88.91 | 88.11 | 89.80 | 88.08
O 79.02 | 8717 | 77.22 | 7718 | 71.48 | 69.41 | 82.04 | 80.60 | 83.61 | 78.76 | 78.65
L 7516 | 85.33 | 72.96 | 70.09 | 77.92 | 80.00 | 79.02 | 68.65 | 79.49 | 76.90 | 76.55
LO 72.09 | 7791 | 7913 | 73.02 | 67.77 | 77.72 | 81.25 | 69.44 | 76.25 | 59.74 | 73.43
oL 64.86 | 66.67 | 60.00 | 51.85 | 49.41 | 50.60 | 51.85 | 48.39 | 56.25 | 49.06 | 54.89
ALL 78.30 | 87.29 | 80.74 | 78.88 | 77.47 | 79.94 | 81.99 | 78.71 | 83.18 | 81.02 | 80.75

ANRBLILLILTN 4 (B, |, E, X — PER, ORG, LOC)

PER 85.71 | 92.86 | 87.18 | 90.91 | 87.91 | 90.43 | 86.03 | 89.98 | 89.54 | 91.09 | 89.16

ORG 7744 | 85.89 | 78.37 | 75.34 | 66.67 | 71.23 | 83.56 | 81.08 | 84.34 | 75.95 | 77.99

LOC 76.06 | 83.33 | 71.30 | 69.38 | 73.21 | 77.31 | 75.89 | 67.54 | 80.00 | 75.76 | 74.98

ALL 79.08 | 87.66 | 80.57 | 78.71 | 76.63 | 81.04 | 82.74 | 79.99 | 85.02 | 81.60 | 81.30

ARBLLLLN 5 (B, |, E, X—P, O, L, OL, LO)

85.64 | 92.65 | 86.84 | 90.67 | 87.38 | 90.10 | 86.03 | 89.95 | 88.56 | 91.11 | 88.89

O 79.21 | 87.58 | 74.87 | 7719 | 70.30 | 70.26 | 83.08 | 82.63 | 84.63 | 78.56 | 78.83
L 76.52 | 86.41 | 70.46 | 69.85 | 76.77 | 78.39 | 78.35 | 69.44 | 79.38 | 78.93 | 76.45
LO 73.85 | 77.91 | 78.86 | 73.83 | 69.60 | 75.51 | 82.08 | 70.91 | 76.54 | 58.06 | 73.72
oL 64.86 | 64.15 | 63.41 | 52.00 | 39.51 | 50.63 | 50.91 | 54.55 | 63.49 | 50.00 | 55.35

ALL 78.83 | 87.86 | 79.21 | 78.89 | 77.77 | 80.47 | 82.57 | 80.03 | 83.81 | 81.76 | 81.12
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dayauLILAANNNA

AN3INT 94 ANAIHUNUENTBINIINAFDLLLILAIABINI 10 ARIAEZULLILAIALTS 5 uuy

Precision (%)
SSG

1 2 3 4 5 6 7 8 9 10 Mean

ANMALWLILN 1 (P, O, L, X)

PER 84.44 | 87.74 | 89.44 | 86.25 | 83.82 | 88.50 | 87.30 | 87.14 | 85.66 | 89.24 | 86.95

ORG 75.16 | 83.63 | 76.14 | 73.44 | 63.85 | 68.78 | 81.53 | 81.67 | 81.57 | 79.23 | 76.50

LOC 78.01 | 7713 | 77.23 | 73.88 | 75.47 | 79.89 | 75.38 | 70.52 | 79.09 | 68.93 | 75.55

ALL 78.40 | 83.66 | 81.63 | 77.70 | 7491 | 80.26 | 82.26 | 80.41 | 82.44 | 80.79 | 80.25

ANRBLILLILTN 2 (B, |, X — PER, ORG, LOC)

PER 90.14 | 92.67 | 92.34 | 91.51 | 89.15 | 91.76 | 91.19 | 88.93 | 89.57 | 91.25 | 90.85

ORG 83.39 | 88.67 | 83.93 | 80.99 | 72.05 | 74.28 | 86.19 | 81.87 | 86.73 | 82.45 | 82.06

LOC 83.61 | 82.21 | 81.27 | 78.27 | 79.75 | 84.43 | 83.81 | 74.38 | 81.55 | 76.71 | 80.60

ALL 85.11 | 88.67 | 86.88 | 83.81 | 80.97 | 84.60 | 87.52 | 82.29 | 86.38 | 84.64 | 85.09

ARBLLLLN 3 (B, |, X— P, O, L, OL, LO)

P 90.26 | 92.67 | 92.92 | 91.65 | 89.35 | 91.77 | 90.73 | 87.91 | 89.61 | 90.72 | 90.76
O 84.71 | 89.57 | 82.24 | 82.68 | 74.25 | 74.73 | 87.21 | 83.04 | 87.67 | 83.93 | 83.00
L 83.90 | 84.72 | 79.40 | 80.10 | 81.25 | 83.39 | 83.33 | 73.23 | 83.24 | 78.11 | 81.07
LO 79.88 | 77.53 | 83.69 | 75.53 | 64.81 | 76.92 | 90.29 | 82.65 | 80.77 | 74.32 | 78.64
oL 89.74 | 63.16 | 55.56 | 58.82 | 50.00 | 70.97 | 85.71 | 71.43 | 73.33 | 41.18 | 65.99
ALL 85.41 | 88.40 | 85.89 | 83.93 | 80.84 | 84.42 | 88.01 | 82.04 | 86.60 | 83.90 | 84.94

AMMALILLILIA 4 (B, I, E, X — PER, ORG, LOC)

PER 91.20 | 93.86 | 95.28 | 93.89 | 90.77 | 93.73 | 92.71 | 90.94 | 90.08 | 93.01 | 92.55

ORG 83.48 | 87.54 | 82.11 | 81.41 | 71.61 | 75.19 | 84.21 | 83.69 | 87.43 | 81.69 | 81.84

LOC 85.47 | 82.06 | 74.46 | 78.37 | 78.79 | 84.26 | 82.22 | 74.75 | 81.22 | 75.32 | 79.69

ALL 86.05 | 88.46 | 85.85 | 84.69 | 81.12 | 85.64 | 86.89 | 83.77 | 86.70 | 84.56 | 85.37

ANRMALLLLA 5 (B, I, E, X~ P, O, L, OL, LO)

P 91.79 | 9317 | 94.83 | 94.04 | 89.98 | 93.04 | 92.51 | 90.57 | 89.88 | 92.80 | 92.26
O 83.78 | 89.24 | 81.51 | 82.77 | 74.39 | 74.39 | 84.70 | 83.98 | 87.99 | 85.21 | 82.80
L 85.78 | 85.04 | 75.00 | 82.02 | 80.04 | 82.05 | 81.62 | 77.07 | 82.35 | 80.22 | 81.12
LO 80.12 | 78.82 | 82.73 | 78.19 | 65.14 | 77.17 | 89.66 | 80.81 | 77.92 | 70.67 | 78.12
oL 86.11 | 76.19 | 68.75 | 60.00 | 45.00 | 71.43 | 86.36 | 84.21 | 72.41 | 42.42 | 69.29

ALL 86.00 | 88.81 | 85.66 | 85.45 | 80.57 | 84.54 | 87.45 | 84.36 | 86.41 | 85.31 | 85.46
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Recall (%)
SSG
1 2 3 4 5 6 7 8 9 10 | Mean

ANRLLLLIT 1 (P, 0O, L, X)
PER 76.96 | 88.59 | 78.47 | 84.59 | 76.91 | 85.47 | 78.12 | 85.98 | 88.16 | 87.14 | 83.04
ORG 73.84 | 78.73 | 69.48 | 69.49 | 58.55 | 64.83 | 75.84 | 73.89 | 78.13 | 70.31 | 71.31
LOC 65.62 | 76.83 | 73.22 | 65.46 | 70.33 | 68.30 | 68.34 | 60.28 | 73.02 | 69.16 | 69.06
ALL 7165 | 81.55 | 73.92 | 73.02 | 69.06 | 74.40 | 74.95 | 73.67 | 80.25 | 76.27 | 74.87
AREULLLA 2 (B, I, X — PER, ORG, LOC)
PER 78.73 | 91.99 | 80.52 | 86.87 | 80.06 | 87.52 | 79.80 | 86.74 | 88.35 | 88.77 | 84.94
ORG 78.17 | 82.58 | 74.07 | 74.46 | 61.38 | 67.70 | 79.33 | 76.35 | 82.90 | 72.66 | 74.96
LOC 71.20 | 80.31 | 66.39 | 60.15 | 68.06 | 69.29 | 73.12 | 60.28 | 75.50 | 72.73 | 69.70
ALL 75.80 | 85.17 | 75.14 | 74.21 | 70.39 | 76.38 | 78.05 | 74.83 | 82.78 | 78.60 | 77.14
AmeuLLLA 3 (B, I, X—P, O, L, OL, LO)
P 79.75 | 91.99 | 80.52 | 86.51 | 80.51 | 87.69 | 79.66 | 86.74 | 88.74 | 88.59 | 85.07
o) 83.10 | 83.86 | 70.89 | 75.95 | 63.47 | 64.29 | 80.04 | 78.93 | 84.03 | 72.71 | 75.73
L 73.27 | 86.61 | 69.68 | 64.24 | 72.08 | 74.36 | 74.81 | 61.59 | 77.53 | 75.27 | 72.94
LO 64.53 | 72.63 | 69.82 | 74.35 | 50.00 | 72.92 | 77.07 | 64.80 | 72.41 | 58.51 | 67.70
oL 51.47 | 34.29 | 43.48 | 31.25 | 38.00 | 39.29 | 47.37 | 34.88 | 56.41 | 42.42 | 41.89
ALL 75.42 | 84.78 | 74.14 | 7514 | 70.50 | 76.10 | 77.78 | 74.40 | 82.64 | 77.47 | 76.84
AREUILLLT 4 (B, I, E, X — PER, ORG, LOC)
PER 78.73 | 92.72 | 82.56 | 88.79 | 81.11 | 89.40 | 80.22 | 87.50 | 88.16 | 89.13 | 85.83
ORG 77.05 | 82.41 | 72.35 | 74.73 | 60.49 | 69.62 | 78.21 | 76.68 | 81.80 | 72.50 | 74.58
LOC 70.86 | 83.01 | 66.12 | 63.95 | 70.68 | 71.01 | 72.67 | 60.28 | 75.99 | 75.32 | 70.99
ALL 75.24 | 85.88 | 75.25 | 76.00 | 71.33 | 78.23 | 77.68 | 75.20 | 82.43 | 79.20 | 77.64
AReULLLA 5 (B, I, E, X—P, O, L, OL, LO)

79.24 | 92.72 | 82.43 | 88.44 | 80.81 | 89.06 | 79.66 | 87.31 | 87.96 | 88.77 | 85.64
0 81.19 | 84.26 | 71.64 | 74.68 | 64.64 | 66.77 | 79.06 | 80.17 | 83.37 | 74.91 | 76.07
L 74.06 | 88.84 | 66.47 | 67.27 | 72.08 | 72.93 | 75.31 | 61.59 | 76.71 | 79.64 | 73.49
LO 65.52 | 70.53 | 68.05 | 76.96 | 50.71 | 73.96 | 76.10 | 64.00 | 68.97 | 56.38 | 67.12
oL 4559 | 45.71 | 47.83 | 37.50 | 36.00 | 35.71 | 50.00 | 37.21 | 53.85 | 42.42 | 43.18
ALL 7492 | 85.73 | 74.42 | 76.55 | 70.89 | 76.81 | 77.57 | 74.95 | 81.68 | 79.00 | 77.25
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F1397 9-6 AN F-measure 18aN1SNAABLLLILANAEY 10 ASIFREILULLAIARLYY 5wl

F-measure (%)

SSG
1 2 3 4 5 6 7 8 9 10 Mean

AMALILLILN 1 (P, O, L, X)

PER 80.53 | 88.16 | 83.60 | 85.41 | 80.22 | 86.96 | 82.46 | 86.56 | 86.89 | 88.18 | 84.90

ORG 7449 | 81.10 | 7266 | 71.41 | 61.09 | 66.75 | 78.58 | 77.59 | 79.81 | 74.50 | 73.80

LOC 71.28 | 76.98 | 7518 | 69.42 | 72.81 | 73.64 | 71.68 | 65.00 | 75.93 | 69.04 | 72.10

ALL 74.88 | 82.59 | 77.58 | 7529 | 71.87 | 77.22 | 78.43 | 76.89 | 81.33 | 78.46 | 77.45

ANRALLLUT 2 (B, I, X — PER, ORG, LOC)

PER 84.05 | 92.33 | 86.03 | 89.13 | 84.36 | 89.59 | 85.12 | 87.82 | 88.95 | 89.99 | 87.74

ORG 80.70 | 85.52 | 78.69 | 77.59 | 66.29 | 70.84 | 82.62 | 79.01 | 84.77 | 77.24 | 78.33

LOC 76.91 | 81.25 | 73.08 | 68.03 | 73.45 | 76.11 | 78.10 | 66.59 | 78.41 | 74.67 | 74.66

ALL 80.19 | 86.89 | 80.58 | 78.72 | 75.31 | 80.28 | 82.51 | 78.38 | 84.54 | 81.51 | 80.89

ARBLWLLN 3 (B, I, X P, O, L, OL, LO)

P 84.68 | 92.33 | 86.28 | 89.01 | 84.70 | 89.69 | 84.84 | 87.32 | 89.17 | 89.64 | 87.77
O 83.89 | 86.63 | 76.14 | 79.17 | 68.43 | 69.12 | 83.47 | 80.93 | 85.81 | 77.92 | 79.15
L 78.22 | 85.65 | 7422 | 71.30 | 76.39 | 78.61 | 78.84 | 66.91 | 80.28 | 76.67 | 76.71
LO 71.39 | 75.00 | 76.13 | 7493 | 56.45 | 74.87 | 83.16 | 72.65 | 76.36 | 65.48 | 72.64
oL 65.42 | 44.44 | 48.78 | 40.82 | 43.18 | 50.57 | 61.02 | 46.88 | 63.77 | 41.79 | 50.67
ALL 80.11 | 86.55 | 79.58 | 79.29 | 75.32 | 80.04 | 82.58 | 78.03 | 84.58 | 80.55 | 80.66

ANRBLILLILTN 4 (B, |, E, X — PER, ORG, LOC)

PER 84.51 | 93.28 | 88.47 | 91.27 | 85.67 | 91.51 | 86.02 | 89.19 | 89.11 | 91.03 | 89.01

ORG 80.13 | 84.90 | 76.92 | 77.93 | 65.58 | 72.30 | 81.10 | 80.03 | 84.52 | 76.82 | 78.02

LOC 7748 | 8253 | 70.04 | 7043 | 74.52 | 77.07 | 77.15 | 66.74 | 78.52 | 75.32 | 74.98

ALL 80.28 | 87.15 | 80.20 | 80.11 | 75.91 | 81.76 | 82.02 | 79.25 | 84.51 | 81.79 | 81.30

ARBLLLLN 5 (B, |, E, X—P, O, L, OL, LO)

85.05 | 92.94 | 88.19 | 91.16 | 85.15 | 91.00 | 85.61 | 88.91 | 88.91 | 90.74 | 88.77

O 82.47 | 86.68 | 76.26 | 78.52 | 69.17 | 70.38 | 81.78 | 82.03 | 85.62 | 79.73 | 79.26
L 79.49 | 86.90 | 70.48 | 73.92 | 75.86 | 77.22 | 78.34 | 68.47 | 79.43 | 79.93 | 77.00
LO 72.09 | 74.44 | 7468 | 77.57 | 57.03 | 75.53 | 82.32 | 71.43 | 73.17 | 62.72 | 72.10
oL 59.62 | 57.14 | 56.41 | 46.15 | 40.00 | 47.62 | 63.33 | 51.61 | 61.76 | 42.42 | 52.61

ALL 80.08 | 87.24 | 79.64 | 80.76 | 75.42 | 80.49 | 82.21 | 79.38 | 83.98 | 82.04 | 81.12
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NANISNAFAULALUTLLAUATNAIUIU token

daNALLLFAAN

mm\'iﬁl 3-7 ﬂ'ﬁmmLL%Jufﬂwmmiwmmmmuﬁmmiﬁ 10 ﬂ%\iﬁ%ﬂgmmuﬁﬁmu%\i 5 wuuy

WSG Precision (%)

(token) 1 2 3 4 5 6 7 8 9 10 Mean

ARALLLLTN 1 (P, O, L, X)

PER 93.01 | 9416 | 94.62 | 93.79 | 94.80 | 94.55 | 93.26 | 92.36 | 93.11 | 90.43 | 93.41

ORG 78.15 | 87.63 | 85.08 | 79.31 | 72.71 | 76.77 | 85.01 | 80.88 | 86.32 | 82.05 | 81.39

LOC 88.06 | 85.86 | 86.74 | 83.76 | 81.17 | 86.04 | 90.99 | 86.03 | 88.46 | 75.21 | 85.23

ALL 86.76 | 90.56 | 90.33 | 86.86 | 85.32 | 88.47 | 90.61 | 87.35 | 90.34 | 84.99 | 88.16

ANRALILLILIA 2 (B, |, X — PER, ORG, LOC)

PER 88.17 | 93.23 | 95.64 | 96.61 | 95.36 | 96.57 | 95.29 | 94.21 | 94.21 | 90.79 | 94.01

ORG 80.42 | 89.87 | 84.31 | 78.38 | 74.78 | 76.91 | 83.95 | 78.31 | 85.93 | 81.78 | 81.46

LOC 89.03 | 86.74 | 86.12 | 82.00 | 84.80 | 87.84 | 91.88 | 86.83 | 87.62 | 75.63 | 85.85

ALL 85.87 | 91.06 | 90.54 | 87.28 | 86.90 | 89.92 | 91.45 | 87.29 | 90.53 | 85.23 | 88.61

AMALIWLLN 3 (B, I, X~ P, O, L, OL, LO)

P 88.56 | 94.55 | 956.34 | 96.29 | 95.32 | 96.07 | 95.16 | 92.49 | 93.64 | 91.02 | 93.84
) 78.60 | 87.44 | 82.08 | 82.66 | 73.15 | 75.13 | 80.81 | 75.59 | 85.59 | 81.21 | 80.22
L 88.78 | 85.28 | 84.32 | 82.45 | 87.12 | 89.50 | 90.53 | 88.18 | 87.04 | 75.46 | 85.87
LO 77.21 | 88.18 | 88.46 | 7240 | 75.62 | 80.43 | 87.95 | 83.24 | 81.82 | 80.42 | 81.57
oL 88.89 | 95.89 | 65.22 | 65.22 | 47.90 | 76.29 | 100.00 | 78.38 | 65.69 | 54.41 | 73.79
ALL 85.28 | 90.82 | 89.62 | 87.75 | 86.06 | 89.60 | 90.81 | 86.21 | 89.44 | 84.70 | 88.03

ANRALLLUT 4 (B, I, E, X — PER, ORG, LOC)

PER 86.86 | 94.96 | 96.29 | 95.94 | 96.42 | 96.67 | 95.65 | 9545 | 94.65 | 92.73 | 94.56

ORG 82.20 | 90.38 | 83.03 | 80.06 | 74.83 | 76.06 | 85.73 | 77.98 | 87.96 | 83.75 | 82.20

LOC 89.64 | 86.18 | 88.72 | 83.64 | 82.97 | 87.93 | 92,59 | 86.51 | 88.76 | 75.09 | 86.20

ALL 86.08 | 91.95 | 90.82 | 87.95 | 86.85 | 89.76 | 92.29 | 87.59 | 91.57 | 86.55 | 89.14

AMBLWLLN 5 (B, I, E,X— P, O, L, OL, LO)

P 86.56 | 93.78 | 95.69 | 95.33 | 96.04 | 96.54 | 96.17 | 94.74 | 94.04 | 92.81 | 94.17
O 82.22 | 89.71 | 77.36 | 83.08 | 73.75 | 75.36 | 84.14 | 78.43 | 86.89 | 84.61 | 81.55
L 89.47 | 86.48 | 86.38 | 83.36 | 85.78 | 87.80 | 91.80 | 87.18 | 88.02 | 80.03 | 86.63
LO 80.65 | 85.09 | 89.06 | 78.37 | 80.07 | 79.46 | 87.76 | 83.33 | 83.21 | 81.76 | 82.87
oL 86.57 | 94.29 | 79.41 | 74.29 | 59.06 | 85.37 | 83.87 | 74.71 | 76.09 | 55.07 | 76.87

ALL 85.73 | 91.24 | 89.01 | 88.27 | 86.98 | 89.63 | 9212 | 87.64 | 90.45 | 87.44 | 88.85
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WSG Recall (%)

(token) 1 2 3 4 5 6 7 8 9 10 Mean
ANRLLLLIT 1 (P, 0O, L, X)
PER 93.12 | 96.50 | 92.20 | 94.85 | 88.65 | 94.92 | 88.91 | 91.63 | 94.41 | 94.29 | 92.95
ORG 79.30 | 79.75 | 75.97 | 69.82 | 62.79 | 70.88 | 74.35 | 70.56 | 72.45 | 75.03 | 73.09
LOC 69.80 | 82.49 | 79.01 | 79.26 | 78.17 | 80.09 | 79.78 | 68.11 | 79.16 | 73.68 | 76.96
ALL 81.73 | 88.01 | 84.62 | 82.63 | 78.81 | 85.52 | 82.95 | 78.24 | 84.58 | 83.88 | 83.10
AREULLLA 2 (B, I, X — PER, ORG, LOC)
PER 9413 | 97.23 | 92.51 | 95.44 | 89.09 | 95.09 | 90.23 | 91.34 | 94.73 | 94.71 | 93.45
ORG 80.84 | 81.66 | 74.50 | 70.55 | 70.27 | 71.72 | 77.64 | 75.81 | 76.41 | 74.52 | 75.39
LOC 7010 | 81.34 | 7554 | 7537 | 77.50 | 78.32 | 79.03 | 65.65 | 77.61 | 71.63 | 75.21
ALL 82.69 | 88.88 | 83.68 | 82.19 | 80.83 | 85.39 | 84.38 | 78.93 | 85.46 | 83.53 | 83.60
AmeuLLLA 3 (B, I, X—P, O, L, OL, LO)
P 94.13 | 96.95 | 92.69 | 9552 | 88.32 | 95.27 | 89.72 | 91.49 | 94.59 | 94.06 | 93.27
0 84.22 | 84.44 | 7451 | 72.31 | 68.60 | 68.45 | 74.18 | 77.36 | 75.09 | 76.47 | 75.56
L 71.20 | 86.86 | 74.64 | 80.05 | 80.05 | 81.72 | 83.55 | 66.25 | 79.48 | 79.55 | 78.34
LO 58.25 | 61.01 | 64.72 | 65.59 | 66.58 | 77.89 | 79.56 | 58.33 | 60.34 | 48.12 | 64.04
oL 50.91 | 56.45 | 47.37 | 49.18 | 47.06 | 42.77 | 39.13 | 29.74 | 48.20 | 32.74 | 44.36
ALL 81.37 | 88.69 | 82.37 | 82.87 | 79.67 | 84.39 | 83.38 | 77.24 | 83.94 | 82.69 | 82.66
AREUILLLT 4 (B, I, E, X — PER, ORG, LOC)
PER 94.07 | 95.77 | 92.09 | 94.93 | 88.95 | 95.40 | 89.99 | 90.75 | 94.96 | 94.11 | 93.10
ORG 80.03 | 81.16 | 75.58 | 71.02 | 69.33 | 72.00 | 78.39 | 75.08 | 76.96 | 72.81 | 75.24
LOC 70.85 | 82.65 | 76.34 | 77.43 | 78.59 | 78.32 | 78.95 | 65.52 | 77.97 | 76.08 | 76.27
ALL 82.64 | 88.22 | 83.97 | 82.63 | 80.81 | 85.61 | 84.45 | 78.44 | 85.82 | 83.46 | 83.61
AReULLLA 5 (B, I, E, X—P, O, L, OL, LO)

93.95 | 96.22 | 92.13 | 94.93 | 89.06 | 95.40 | 89.93 | 91.34 | 94.82 | 94.57 | 93.23
0 84.59 | 84.20 | 74.95 | 71.37 | 70.07 | 71.07 | 75.54 | 78.81 | 77.03 | 75.95 | 76.36
L 72.64 | 86.65 | 7552 | 81.74 | 81.14 | 82.61 | 83.18 | 67.95 | 79.27 | 79.69 | 79.04
LO 61.40 | 61.01 | 63.42 | 65.00 | 64.40 | 77.37 | 80.11 | 60.61 | 63.69 | 50.63 | 64.76
oL 52.73 | 53.23 | 56.84 | 42.62 | 44.12 | 40.46 | 37.68 | 33.33 | 50.36 | 33.63 | 44.50
ALL 82.05 | 88.14 | 82.38 | 82.56 | 80.36 | 85.05 | 83.71 | 78.24 | 84.67 | 82.96 | 83.01
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R399 9-9 AN F-measure 18aN1SMARBLLLILANAEYY 10 ASIFREILULLAIARLYY 5wl

WSG F-measure (%)

(token) 1 2 3 4 5 6 7 8 9 10 Mean

AMALILLILN 1 (P, O, L, X)

PER 93.06 | 95.32 | 93.40 | 94.32 | 91.62 | 94.73 | 91.03 | 92.00 | 93.76 | 92.32 | 93.16

ORG 78.72 | 83.50 | 80.26 | 74.27 | 67.39 | 73.71 | 79.32 | 75.37 | 78.78 | 78.38 | 76.97

LOC 77.87 | 84.14 | 82.69 | 81.45 | 79.64 | 82.96 | 85.02 | 76.03 | 83.55 | 74.44 | 80.78

ALL 84.17 | 89.27 | 87.38 | 84.69 | 81.93 | 86.97 | 86.61 | 82.54 | 87.36 | 84.43 | 85.54

ANRALLLUT 2 (B, I, X — PER, ORG, LOC)

PER 91.05 | 9519 | 94.05 | 96.02 | 92.12 | 95.83 | 92.69 | 92.75 | 94.47 | 92.71 | 93.69

ORG 80.63 | 85.57 | 79.10 | 74.26 | 72.46 | 74.22 | 80.67 | 77.04 | 80.89 | 77.98 | 78.28

LOC 78.44 | 83.95 | 80.49 | 78.54 | 80.99 | 82.81 | 84.97 | 74.77 | 82.31 | 73.58 | 80.08

ALL 84.25 | 89.96 | 86.98 | 84.66 | 83.76 | 87.60 | 87.78 | 82.90 | 87.93 | 84.37 | 86.02

ARBLWLLN 3 (B, I, X P, O, L, OL, LO)

P 91.26 | 95.73 | 93.99 | 9590 | 91.68 | 95.67 | 92.36 | 91.98 | 94.11 | 92.51 | 93.52
O 81.31 | 85.91 | 7811 | 77.14 | 70.80 | 71.63 | 77.35 | 76.46 | 80.00 | 78.77 | 77.75
L 79.02 | 86.06 | 79.19 | 81.23 | 83.44 | 85.43 | 86.90 | 75.66 | 83.09 | 77.45 | 81.75
LO 66.40 | 7212 | 74.75 | 68.83 | 70.81 | 79.14 | 83.55 | 68.60 | 69.45 | 60.21 | 71.39
oL 64.74 | 71.07 | 54.88 | 56.07 | 47.48 | 54.81 | 56.25 | 43.12 | 55.60 | 40.88 | 54.49
ALL 83.28 | 89.75 | 85.84 | 85.24 | 82.74 | 86.92 | 86.94 | 81.48 | 86.60 | 83.68 | 85.25

ANRBLILLILTN 4 (B, |, E, X — PER, ORG, LOC)

PER 90.32 | 95.36 | 94.14 | 9543 | 92,53 | 96.03 | 92.74 | 93.04 | 94.81 | 93.41 | 93.78

ORG 81.10 | 85.52 | 79.13 | 75.27 | 71.97 | 73.98 | 81.89 | 76.51 | 82.09 | 77.90 | 78.54

LOC 79.14 | 84.38 | 82.06 | 80.41 | 80.72 | 82.85 | 85.23 | 74.57 | 83.02 | 75.58 | 80.80

ALL 84.33 | 90.05 | 87.26 | 85.21 | 83.72 | 87.64 | 88.20 | 82.76 | 88.60 | 84.98 | 86.27

ARBLLLLN 5 (B, |, E, X—P, O, L, OL, LO)

90.10 | 94.98 | 93.88 | 95.13 | 92.42 | 95.97 | 92.94 | 93.01 | 94.43 | 93.68 | 93.65

O 83.39 | 86.87 | 76.13 | 76.78 | 71.87 | 73.15 | 79.61 | 78.62 | 81.66 | 80.05 | 78.81
L 80.18 | 86.56 | 80.58 | 82.54 | 83.39 | 85.12 | 87.28 | 76.37 | 83.42 | 79.86 | 82.53
LO 69.72 | 71.06 | 74.08 | 71.06 | 71.39 | 78.40 | 83.76 | 70.18 | 72.15 | 62.53 | 72.43
oL 65.54 | 68.04 | 66.26 | 54.17 | 50.51 | 54.90 | 52.00 | 46.10 | 60.61 | 41.76 | 55.99

ALL 83.85 | 89.66 | 85.57 | 85.32 | 83.54 | 87.28 | 87.71 | 82.67 | 87.46 | 85.14 | 85.82




dayauLILAANNNA
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SSG Precision (%)
(token) 1 2 3 4 5 6 7 8 9 10 | Mean
ANABLLLILA 1 (P, 0, L, X)
PER 94.82 | 9513 | 96.99 | 95.38 | 94.85 | 96.93 | 97.01 | 92.37 | 93.53 | 92.95 | 94.99
ORG 80.76 | 89.71 | 82.64 | 80.55 | 73.35 | 78.81 | 85.87 | 84.44 | 84.69 | 81.76 | 82.26
LOC 87.02 | 85.76 | 82.01 | 83.53 | 78.90 | 87.05 | 87.82 | 81.76 | 87.14 | 77.28 | 83.83
ALL 87.30 | 91.35 | 89.26 | 86.80 | 83.95 | 89.75 | 91.37 | 87.11 | 89.21 | 85.89 | 88.20
AREULLLA 2 (B, I, X — PER, ORG, LOC)
PER 94.97 | 94.14 | 96.96 | 96.60 | 95.31 | 97.70 | 97.14 | 91.41 | 95.03 | 92.88 | 95.21
ORG 84.85 | 90.93 | 83.75 | 83.24 | 72.16 | 79.20 | 85.90 | 80.01 | 86.43 | 81.70 | 82.82
LOC 88.75 | 85.92 | 88.58 | 84.84 | 81.09 | 91.09 | 90.35 | 85.63 | 88.72 | 78.04 | 86.30
ALL 89.46 | 91.49 | 90.84 | 88.66 | 84.25 | 91.01 | 91.94 | 85.98 | 90.74 | 86.10 | 89.05
AReULLLA 3 (B, I, X—P, O, L, OL, LO)
P 95.18 | 93.69 | 96.84 | 96.93 | 95.09 | 97.74 | 96.65 | 90.77 | 94.37 | 92.10 | 94.94
0 84.16 | 90.39 | 81.30 | 85.34 | 75.25 | 79.29 | 84.51 | 77.78 | 87.19 | 82.43 | 82.76
L 88.93 | 87.37 | 84.83 | 86.22 | 86.17 | 89.98 | 91.41 | 84.95 | 89.10 | 80.25 | 86.92
LO 78.60 | 77.89 | 86.16 | 72.07 | 70.00 | 79.23 | 91.10 | 87.00 | 82.33 | 75.67 | 80.00
oL 91.16 | 78.81 | 46.32 | 57.69 | 31.89 | 69.08 | 94.59 | 72.97 | 70.43 | 43.40 | 65.64
ALL 89.12 | 90.70 | 88.95 | 88.53 | 84.07 | 90.24 | 92.00 | 84.98 | 90.04 | 85.18 | 88.38
RReULLLA 4 (B, I, E, X — PER, ORG, LOC)
PER 94.34 | 9515 | 98.83 | 96.27 | 95.94 | 97.82 | 98.13 | 93.80 | 94.15 | 93.35 | 95.78
ORG 86.33 | 91.74 | 82.10 | 86.85 | 76.52 | 80.40 | 86.33 | 83.36 | 88.48 | 82.29 | 84.44
LOC 89.56 | 85.27 | 86.13 | 87.18 | 83.93 | 89.63 | 91.10 | 85.87 | 87.50 | 76.06 | 86.22
ALL 90.05 | 92.11 | 90.52 | 90.57 | 86.78 | 91.23 | 92.65 | 88.26 | 90.81 | 86.15 | 89.91
AAeULLLA 5 (B, I, E, X—P, O, L, OL, LO)
P 9528 | 94.71 | 98.31 | 96.53 | 94.97 | 97.10 | 98.00 | 92.90 | 94.11 | 93.39 | 95.53
0 85.15 | 91.11 | 78.00 | 85.88 | 77.66 | 80.50 | 85.12 | 78.33 | 88.84 | 83.86 | 83.44
L 89.73 | 88.58 | 87.29 | 89.71 | 87.78 | 89.31 | 90.54 | 87.76 | 87.73 | 81.53 | 88.00
LO 77.96 | 81.05 | 86.65 | 78.99 | 71.92 | 77.52 | 91.00 | 82.33 | 83.06 | 75.33 | 80.58
oL 85.88 | 83.06 | 76.25 | 54.84 | 33.76 | 67.05 | 95.20 | 81.73 | 72.16 | 43.13 | 69.30
ALL 89.49 | 91.76 | 89.49 | 89.77 | 85.17 | 90.08 | 92.61 | 86.39 | 90.28 | 86.33 | 89.14




AN397 4-11 ANAINATUEIUTBININARBLLLILIANADITS 10 ATIFAEgLLUANARUNA 5 L
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SSG Recall (%)

(token) 1 2 3 4 5 6 7 8 9 10 Mean
ANRLLLLIT 1 (P, 0O, L, X)
PER 91.91 | 96.57 | 89.69 | 93.17 | 86.43 | 94.14 | 87.52 | 91.77 | 93.91 | 93.35 | 91.85
ORG 81.33 | 8246 | 74.75 | 75.82 | 67.16 | 76.37 | 79.79 | 76.00 | 78.04 | 79.27 | 77.10
LOC 70.74 | 83.82 | 75.40 | 75.96 | 76.71 | 76.68 | 79.34 | 63.46 | 75.26 | 71.01 | 74.84
ALL 81.69 | 88.44 | 81.81 | 82.20 | 77.94 | 85.32 | 83.30 | 78.51 | 84.14 | 83.78 | 82.71
AREULLLA 2 (B, I, X — PER, ORG, LOC)
PER 93.11 | 97.28 | 90.58 | 93.14 | 87.83 | 94.73 | 88.84 | 92.04 | 93.46 | 94.64 | 92.57
ORG 83.16 | 83.23 | 75.16 | 77.27 | 70.38 | 78.23 | 81.08 | 77.36 | 80.93 | 78.63 | 78.54
LOC 7447 | 82.31 | 76.65 | 73.99 | 73.84 | 76.05 | 77.73 | 60.49 | 77.66 | 67.47 | 74.06
ALL 83.88 | 88.80 | 82.58 | 82.32 | 78.80 | 85.99 | 84.04 | 78.26 | 85.50 | 83.44 | 83.36
AmeuLLLA 3 (B, I, X—P, O, L, OL, LO)
P 93.49 | 97.28 | 90.34 | 93.04 | 88.23 | 94.83 | 88.76 | 92.11 | 93.80 | 94.53 | 92.64
o) 86.44 | 84.66 | 74.37 | 78.85 | 66.67 | 74.78 | 79.42 | 78.82 | 80.16 | 77.97 | 78.21
L 77.34 | 89.85 | 77.02 | 78.71 | 77.51 | 80.49 | 81.43 | 63.91 | 77.89 | 74.42 | 77.86
LO 57.88 | 62.18 | 60.96 | 74.91 | 65.37 | 78.40 | 81.66 | 65.25 | 73.21 | 64.31 | 68.41
oL 51.89 | 49.47 | 45.32 | 31.58 | 41.20 | 52.38 | 50.48 | 29.14 | 59.55 | 33.01 | 44.40
ALL 82.90 | 88.33 | 80.55 | 82.65 | 77.57 | 85.02 | 83.51 | 77.58 | 84.48 | 82.31 | 82.49
AREUILLLT 4 (B, I, E, X — PER, ORG, LOC)
PER 93.25 | 96.97 | 90.31 | 94.11 | 87.95 | 95.45 | 89.11 | 92.34 | 93.76 | 94.89 | 92.82
ORG 83.33 | 83.18 | 76.08 | 77.24 | 70.70 | 77.33 | 81.97 | 78.40 | 80.37 | 78.52 | 78.71
LOC 72.71 | 83.06 | 78.18 | 77.93 | 77.43 | 77.82 | 79.67 | 60.44 | 78.20 | 69.37 | 75.48
ALL 83.46 | 88.78 | 83.05 | 83.57 | 79.88 | 86.50 | 84.84 | 78.72 | 85.56 | 83.84 | 83.82
AReULLLA 5 (B, I, E, X—P, O, L, OL, LO)

93.68 | 97.28 | 90.31 | 93.91 | 88.12 | 95.39 | 88.68 | 92.30 | 93.69 | 94.50 | 92.79
0 86.12 | 83.94 | 76.54 | 77.15 | 70.97 | 75.38 | 79.75 | 81.20 | 80.43 | 80.74 | 79.22
L 76.83 | 90.26 | 79.46 | 79.12 | 77.62 | 80.76 | 84.62 | 61.96 | 77.89 | 76.21 | 78.47
LO 58.37 | 64.71 | 61.70 | 76.03 | 64.79 | 80.49 | 80.65 | 65.25 | 71.79 | 64.02 | 68.78
oL 47.80 | 54.79 | 43.88 | 35.79 | 42.40 | 43.22 | 57.21 | 30.58 | 57.73 | 33.01 | 44.64
ALL 82.56 | 88.40 | 81.56 | 82.65 | 78.61 | 85.20 | 84.20 | 77.93 | 84.38 | 83.50 | 82.90
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SSG F-measure (%)

(token) 1 2 3 4 5 6 7 8 9 10 Mean
ANRLLLLIT 1 (P, 0O, L, X)
PER 93.34 | 95.84 | 93.20 | 94.26 | 90.44 | 9552 | 92.02 | 92.07 | 93.72 | 93.15 | 93.36
ORG 81.05 | 85.93 | 78.50 | 78.11 | 70.12 | 77.57 | 82.72 | 80.00 | 81.23 | 80.50 | 79.57
LOC 78.04 | 84.78 | 7857 | 79.56 | 77.79 | 81.54 | 83.37 | 71.45 | 80.76 | 74.01 | 78.99
ALL 84.40 | 89.87 | 85.37 | 84.44 | 80.84 | 87.48 | 87.15 | 82.58 | 86.60 | 84.82 | 85.35
AREULLLA 2 (B, I, X — PER, ORG, LOC)
PER 94.03 | 95.68 | 93.66 | 94.84 | 91.42 | 96.20 | 92.80 | 91.72 | 94.24 | 93.75 | 93.84
ORG 84.00 | 86.91 | 79.22 | 80.14 | 71.26 | 78.71 | 83.42 | 78.66 | 83.59 | 80.14 | 80.61
LOC 80.99 | 84.08 | 82.18 | 79.04 | 77.30 | 82.89 | 83.57 | 70.90 | 82.82 | 72.37 | 79.61
ALL 86.58 | 90.12 | 86.52 | 85.37 | 81.43 | 88.43 | 87.81 | 81.94 | 88.04 | 84.75 | 86.10
AmeuLLLA 3 (B, I, X—P, O, L, OL, LO)
P 94.33 | 95.45 | 93.48 | 94.95 | 91.54 | 96.26 | 92.54 | 91.44 | 94.08 | 93.30 | 93.74
0 85.29 | 87.43 | 77.68 | 81.96 | 70.70 | 76.97 | 81.88 | 78.30 | 83.53 | 80.13 | 80.39
L 82.73 | 88.59 | 80.73 | 82.29 | 81.61 | 84.97 | 86.13 | 72.94 | 83.12 | 77.23 | 82.04
LO 66.67 | 69.16 | 71.40 | 73.46 | 67.61 | 78.81 | 86.12 | 74.57 | 77.50 | 69.53 | 73.48
oL 66.13 | 60.78 | 45.82 | 40.82 | 35.95 | 59.58 | 65.83 | 41.65 | 64.53 | 37.50 | 51.86
ALL 85.90 | 89.50 | 84.54 | 85.49 | 80.69 | 87.55 | 87.55 | 81.11 | 87.17 | 83.72 | 85.32
AREUILLLT 4 (B, I, E, X — PER, ORG, LOC)
PER 93.79 | 96.05 | 94.38 | 95.18 | 91.77 | 96.62 | 93.40 | 93.06 | 93.96 | 94.12 | 94.23
ORG 84.80 | 87.25 | 78.97 | 81.77 | 73.49 | 78.83 | 84.09 | 80.80 | 84.23 | 80.36 | 81.46
LOC 80.26 | 84.15 | 81.96 | 82.30 | 80.55 | 83.31 | 85.00 | 70.94 | 82.59 | 72.56 | 80.36
ALL 86.63 | 90.41 | 86.63 | 86.93 | 83.19 | 88.80 | 88.57 | 83.22 | 88.11 | 84.98 | 86.75
AReULLLA 5 (B, I, E, X—P, O, L, OL, LO)

94.48 | 95.98 | 94.14 | 95.20 | 91.42 | 96.24 | 93.11 | 92.60 | 93.90 | 93.94 | 94.10
0 85.63 | 87.38 | 77.26 | 81.28 | 74.16 | 77.86 | 82.34 | 79.74 | 84.42 | 82.27 | 81.24
L 82.78 | 89.41 | 83.19 | 84.08 | 82.39 | 84.82 | 87.48 | 72.64 | 82.51 | 78.78 | 82.81
LO 66.76 | 71.96 | 72.08 | 77.48 | 68.17 | 78.97 | 85.51 | 72.80 | 77.01 | 69.22 | 74.00
oL 61.41 | 66.03 | 55.71 | 43.31 | 37.59 | 52.56 | 71.47 | 44.50 | 64.14 | 37.40 | 53.41
ALL 85.88 | 90.05 | 85.34 | 86.06 | 81.76 | 87.57 | 88.21 | 81.94 | 87.23 | 84.90 | 85.89
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Precision (%)

WSG

1 2 3 4 5 6 7 8 9 10 Mean
ANMANLTR unigram WAz bigram
PER 90.25 | 91.56 | 91.74 | 91.90 | 88.99 | 89.78 | 91.05 | 93.72 | 88.96 | 94.28 | 91.22
ORG 87.42 | 90.35 | 86.96 | 87.13 | 80.79 | 85.05 | 89.52 | 90.37 | 91.62 | 85.91 | 87.51
LOC 87.83 | 87.56 | 75.35 | 82.34 | 82.21 | 86.73 | 84.97 | 79.11 | 82.61 | 79.15 | 82.79
ALL 88.30 | 90.25 | 86.68 | 87.59 | 84.57 | 87.67 | 89.07 | 88.28 | 87.99 | 87.99 | 87.84
@mmmﬁ unigram L@ bigram + @nﬂmﬁmfaw:
PER 88.05 | 93.18 | 92.74 | 9248 | 91.62 | 91.73 | 91.63 | 93.00 | 92.34 | 96.45 | 92.32
ORG 86.62 | 88.80 | 86.70 | 85.05 | 76.09 | 83.09 | 88.40 | 88.52 | 88.79 | 86.25 | 85.83
LOC 84.89 | 88.56 | 74.52 | 77.67 | 79.01 | 86.81 | 85.75 | 75.31 | 83.83 | 75.74 | 81.21
ALL 86.40 | 90.26 | 86.74 | 85.60 | 83.04 | 87.96 | 89.07 | 86.20 | 88.73 | 87.77 | 87.18
AaNLR unigram kAT bigram + Ata
PER 90.46 | 91.84 | 91.33 | 9244 | 88,93 | 91.24 | 90.71 | 92.52 | 88.82 | 94.64 | 91.29
ORG 86.40 | 90.27 | 84.84 | 86.63 | 79.66 | 82.46 | 88.87 | 90.35 | 91.22 | 84.75 | 86.55
LOC 86.89 | 85.65 | 75.43 | 82.92 | 80.89 | 87.34 | 84.10 | 78.63 | 82.75 | 80.16 | 82.48
ALL 87.63 | 89.96 | 85.69 | 87.78 | 83.74 | 87.74 | 88.50 | 87.77 | 87.94 | 87.83 | 87.46
AnLANLTR unigram WAL bigram + ALTLN
PER 85.96 | 91.07 | 92.87 | 90.64 | 89.77 | 88.21 | 89.03 | 88.84 | 87.70 | 88.81 | 89.29
ORG 85.69 | 88.25 | 83.16 | 83.02 | 79.25 | 79.35 | 86.71 | 88.63 | 88.71 | 83.54 | 84.63
LOC 86.68 | 85.71 | 77.35 | 75.87 | 79.07 | 85.76 | 83.05 | 77.17 | 81.77 | 76.62 | 80.91
ALL 86.09 | 88.76 | 86.21 | 83.81 | 83.43 | 85.06 | 86.79 | 85.32 | 86.41 | 84.27 | 85.62
AMMANLR unigram WA bigram + Ayl
PER 89.75 | 91.56 | 91.40 | 91.57 | 89.44 | 90.38 | 90.86 | 93.13 | 88.06 | 94.09 | 91.02
ORG 86.38 | 90.35 | 8513 | 86.32 | 81.10 | 82.15 | 89.29 | 90.42 | 91.71 | 84.25 | 86.71
LOC 87.59 | 87.14 | 76.16 | 81.03 | 80.22 | 86.64 | 83.94 | 77.40 | 82.14 | 80.31 | 82.26
ALL 87.67 | 90.17 | 86.01 | 86.82 | 84.19 | 87.07 | 88.66 | 87.60 | 87.62 | 87.53 | 87.33
ANANLTR unigram WAz bigram + AMNNADRA
PER 89.44 | 91.07 | 91.54 | 90.12 | 89.07 | 90.16 | 91.39 | 92.92 | 88.82 | 93.25 | 90.78
ORG 86.53 | 90.76 | 83.80 | 86.15 | 81.32 | 83.89 | 89.53 | 89.16 | 92.01 | 87.27 | 87.04
LOC 87.83 | 86.26 | 75.62 | 81.82 | 81.60 | 86.22 | 84.30 | 78.65 | 84.57 | 81.01 | 82.79
ALL 87.74 | 90.00 | 85.45 | 86.46 | 84.55 | 87.39 | 89.07 | 87.55 | 88.66 | 88.44 | 87.53




AN39% A-2 ANAYINATLITNUIBINITARALILLILANABNA 10 ATSFaaAnanTTRusazalin
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Recall (%)
WSG

1 2 3 4 5 6 7 8 9 10 Mean
ANANLTR unigram WAz bigram
PER 72.66 | 86.89 | 7561 | 81.44 | 7511 | 7812 | 75.60 | 84.85 | 84.47 | 86.59 | 80.13
ORG 68.06 | 73.70 | 66.91 | 63.71 | 54.14 | 61.24 | 70.39 | 64.70 | 64.34 | 58.13 | 64.53
LOC 63.00 | 70.66 | 58.47 | 57.50 | 63.70 | 65.85 | 66.97 | 61.09 | 70.72 | 66.56 | 64.45
ALL 67.38 | 77.37 | 68.74 | 67.43 | 6491 | 69.57 | 71.57 | 70.12 | 73.19 | 70.33 | 70.06
AaNLR unigram kAT bigram + ENsTaleNnz
PER 76.46 | 89.56 | 80.11 | 86.16 | 78.71 | 85.30 | 81.35 | 85.61 | 88.93 | 88.59 | 84.08
ORG 72.71 | 77.05 | 70.06 | 66.53 | 55.56 | 68.18 | 75.56 | 69.62 | 74.26 | 64.69 | 69.42
LOC 66.67 | 80.69 | 63.11 | 62.05 | 69.63 | 69.53 | 71.30 | 61.49 | 77.17 | 75.00 | 69.66
ALL 71.46 | 81.86 | 72.75 | 71.34 | 68.57 | 75.67 | 76.77 | 72.32 | 80.23 | 75.60 | 74.66
ANANLTR unigram Uaz bigram + ANtie
PER 74.43 | 87.38 | 76.02 | 83.54 | 75.86 | 81.88 | 75.32 | 84.28 | 84.85 | 86.41 | 81.00
ORG 69.34 | 77.72 | 67.34 | 6532 | 57.32 | 64.11 | 71.37 | 67.65 | 68.75 | 62.50 | 67.14
LOC 62.48 | 69.11 | 59.56 | 57.12 | 63.53 | 66.09 | 66.29 | 60.08 | 70.22 | 66.88 | 64.14
ALL 68.13 | 79.10 | 69.30 | 68.62 | 66.13 | 72.06 | 71.68 | 70.73 | 74.83 | 72.20 | 71.28
AANLIR unigram WAY bigram + ALIETLY
PER 75.95 | 89.08 | 81.61 | 84.76 | 81.56 | 81.88 | 76.30 | 82.95 | 85.83 | 87.68 | 82.76
ORG 70.14 | 76.72 | 68.62 | 65.05 | 59.26 | 64.35 | 72.91 | 67.82 | 69.30 | 61.88 | 67.61
LOC 64.75 | 71.81 | 60.66 | 57.87 | 65.27 | 68.06 | 66.97 | 62.70 | 71.22 | 69.16 | 65.85
ALL 69.64 | 79.73 | 72.30 | 69.11 | 69.40 | 72.70 | 72.81 | 7116 | 75.65 | 72.87 | 72.54
ANMANLR unigram WA bigram + Ayl
PER 73.16 | 86.89 | 75.34 | 81.79 | 76.16 | 80.34 | 75.32 | 84.66 | 84.47 | 86.59 | 80.47
ORG 68.22 | 76.88 | 68.05 | 65.32 | 5450 | 63.88 | 72.21 | 66.67 | 67.10 | 60.16 | 66.30
LOC 62.83 | 70.66 | 58.47 | 56.74 | 63.70 | 65.36 | 67.88 | 60.08 | 68.49 | 66.23 | 64.04
ALL 67.50 | 78.86 | 69.08 | 67.97 | 6541 | 7113 | 72.38 | 70.48 | 73.60 | 71.13 | 70.75
ANMANLTR unigram WA bigram + AMNNADRA
PER 7291 | 86.65 | 75.20 | 79.86 | 75.71 | 78.29 | 75.88 | 84.47 | 84.85 | 85.14 | 79.90
ORG 68.06 | 74.04 | 64.47 | 64.38 | 5450 | 59.81 | 71.65 | 64.86 | 65.63 | 60.00 | 64.74
LOC 63.00 | 70.27 | 58.47 | 56.36 | 64.22 | 66.09 | 66.06 | 58.67 | 70.72 | 67.86 | 64.17
ALL 67.44 | 77.37 | 67.63 | 66.88 | 65.41 | 69.29 | 71.95 | 69.32 | 73.80 | 70.87 | 70.00
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F-measure (%)

WSG

1 2 3 4 5 6 7 8 9 10 Mean
ANANLTR unigram WAz bigram
PER 80.50 | 89.17 | 82.90 | 86.35 | 81.46 | 83.55 | 82.61 | 89.07 | 86.65 | 90.27 | 85.25
ORG 76.53 | 81.18 | 75.63 | 73.60 | 64.84 | 71.21 | 78.81 | 7541 | 75.59 | 69.34 | 74.21
LOC 73.37 | 7821 | 65.85 | 67.71 | 71.78 | 74.86 | 74.90 | 68.94 | 76.20 | 72.31 | 72.41
ALL 76.43 | 83.31 | 76.67 | 76.20 | 73.45 | 77.58 | 79.37 | 78.16 | 79.91 | 78.18 | 77.93
AUANLIR unigram Az bigram + ENsTaleNnz
PER 81.84 | 91.34 | 8596 | 89.21 | 84.68 | 88.40 | 86.18 | 89.15 | 90.60 | 92.35 | 87.97
ORG 79.06 | 8251 | 77.50 | 7466 | 64.22 | 74.90 | 81.48 | 77.94 | 80.88 | 73.93 | 76.71
LOC 7468 | 84.44 | 68.34 | 68.99 | 74.03 | 77.22 | 77.86 | 67.70 | 80.36 | 75.37 | 74.90
ALL 78.22 | 85.86 | 79.13 | 77.82 | 7511 | 81.36 | 82.46 | 78.65 | 84.27 | 81.23 | 80.41
ANANLTR unigram Uaz bigram + ANtie
PER 81.67 | 89.55 | 82.97 | 87.76 | 81.88 | 86.31 | 82.30 | 88.21 | 86.79 | 90.34 | 85.78
ORG 76.94 | 83.53 | 75.08 | 7448 | 66.67 | 7214 | 79.16 | 77.37 | 78.41 | 71.94 | 75.57
LOC 7269 | 76.50 | 66.56 | 67.64 | 71.16 | 75.24 | 74.14 | 68.11 | 75.97 | 7292 | 72.09
ALL 76.66 | 8418 | 76.63 | 77.03 | 73.90 | 79.13 | 79.21 | 78.33 | 80.86 | 79.25 | 78.52
AANLIR unigram WAY bigram + ALIETLY
PER 80.65 | 90.06 | 86.87 | 87.60 | 85.47 | 84.93 | 82.18 | 85.80 | 86.75 | 88.24 | 85.86
ORG 7714 | 82.08 | 75.20 | 7295 | 67.81 | 71.07 | 79.21 | 76.84 | 77.81 | 71.10 | 75.12
LOC 7413 | 7815 | 67.99 | 65.66 | 71.51 | 75.89 | 74.15 | 69.19 | 76.13 | 72.70 | 72.55
ALL 77.00 | 84.00 | 7864 | 7575 | 75.77 | 78.39 | 79.18 | 77.60 | 80.67 | 78.16 | 78.52
ANMANLR unigram WA bigram + Ayl
PER 80.61 | 89.17 | 82.60 | 86.40 | 82.27 | 85.07 | 82.36 | 88.69 | 86.22 | 90.19 | 85.36
ORG 76.23 | 83.08 | 75.64 | 74.37 | 6519 | 71.87 | 79.85 | 76.75 | 77.49 | 70.19 | 75.07
LOC 7317 | 78.04 | 66.15 | 66.74 | 71.01 | 74.51 | 75.06 | 67.65 | 74.70 | 72.60 | 71.96
ALL 76.28 | 84.14 | 76.62 | 76.25 | 73.62 | 78.30 | 79.69 | 78.11 | 80.00 | 78.48 | 78.15
ANMANLTR unigram WA bigram + AMNNADRA
PER 80.33 | 88.81 | 82.57 | 84.68 | 81.85 | 83.81 | 82.91 | 88.49 | 86.79 | 89.02 | 84.93
ORG 76.19 | 81.55 | 72.87 | 73.69 | 65.26 | 69.83 | 79.60 | 75.10 | 76.61 | 71.11 | 74.18
LOC 73.37 | 77.45 | 65.95 | 66.74 | 71.88 | 74.83 | 74.07 | 67.21 | 77.03 | 73.85 | 72.24
ALL 76.26 | 83.21 | 75.50 | 7542 | 73.76 | 77.29 | 79.60 | 77.38 | 80.55 | 78.68 | 77.77
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Precision (%)

SSG

1 2 3 4 5 6 7 8 9 10 Mean
ANMANLTR unigram WAz bigram
PER 92.31 | 93.55 | 92.68 | 93.54 | 91.03 | 94.03 | 92.83 | 93.32 | 91.58 | 95.25 | 93.01
ORG 84.56 | 88.89 | 86.63 | 83.04 | 7862 | 75.29 | 86.32 | 84.76 | 87.64 | 84.51 | 84.03
LOC 86.71 | 83.67 | 73.29 | 77.86 | 79.49 | 85.63 | 85.01 | 74.38 | 81.39 | 74.09 | 80.15
ALL 87.25 | 89.37 | 86.43 | 85.34 | 83.84 | 86.52 | 88.49 | 84.77 | 87.38 | 86.26 | 86.57
@mmmﬁ unigram L@ bigram + @nﬂmﬁmfaw:
PER 91.44 | 94.07 | 93.33 | 9297 | 91.27 | 93.76 | 91.46 | 93.89 | 91.90 | 96.18 | 93.03
ORG 83.24 | 88.62 | 85.69 | 82.12 | 75.28 | 75.41 | 85.90 | 85.29 | 86.93 | 82.88 | 83.14
LOC 85.39 | 83.33 | 7445 | 77.75 | 79.31 | 84.76 | 82.22 | 74.82 | 83.06 | 73.75 | 79.88
ALL 85.99 | 89.35 | 86.51 | 84.64 | 82.64 | 85.92 | 87.11 | 85.25 | 87.72 | 85.82 | 86.10
AaNLR unigram kAT bigram + Ata
PER 9259 | 92.79 | 9317 | 93.74 | 91.18 | 95.29 | 92.68 | 93.69 | 92.21 | 9542 | 93.28
ORG 82.75 | 88.80 | 84.20 | 81.29 | 7840 | 77.72 | 85.99 | 85.04 | 89.43 | 83.33 | 83.70
LOC 87.39 | 82,73 | 73.83 | 79.11 | 79.11 | 86.86 | 84.76 | 74.94 | 81.44 | 75.60 | 80.58
ALL 86.75 | 88.88 | 85.88 | 84.96 | 83.63 | 87.98 | 88.24 | 85.16 | 88.26 | 86.25 | 86.60
AnLANLTR unigram WAL bigram + ALTLN
PER 89.77 | 93.63 | 93.87 | 91.85 | 89.50 | 92.47 | 9143 | 91.20 | 90.22 | 92.79 | 91.67
ORG 83.67 | 87.55 | 83.98 | 81.61 | 74.71 | 74.79 | 82.64 | 84.29 | 84.83 | 83.05 | 82.11
LOC 85.74 | 81.85 | 73.60 | 7845 | 7812 | 84.23 | 83.60 | 75.38 | 81.77 | 71.05 | 79.38
ALL 85.92 | 88.44 | 86.03 | 84.30 | 81.66 | 85.15 | 86.13 | 84.23 | 86.03 | 84.14 | 85.20
AMMANLR unigram WA bigram + Ayl
PER 92.00 | 92.59 | 92.50 | 93.41 | 90.92 | 94.19 | 93.16 | 93.51 | 91.39 | 95.44 | 92.91
ORG 84.66 | 89.06 | 86.01 | 81.45 | 76.65 | 75.35 | 85.35 | 85.19 | 87.11 | 84.89 | 83.57
LOC 86.61 | 83.06 | 73.29 | 80.32 | 79.83 | 85.80 | 84.49 | 7450 | 81.01 | 76.68 | 80.56
ALL 87.18 | 89.04 | 86.12 | 85.26 | 83.31 | 86.53 | 88.11 | 85.04 | 87.04 | 87.18 | 86.48
ANANLTR unigram WAz bigram + AMNNADRA
PER 92.07 | 93.56 | 92.04 | 93.70 | 90.28 | 94.36 | 92.54 | 93.48 | 91.15 | 9545 | 92.86
ORG 84.19 | 88.37 | 84.53 | 82.75 | 78.26 | 76.22 | 85.26 | 83.83 | 88.21 | 85.41 | 83.70
LOC 86.40 | 82.68 | 73.18 | 7857 | 80.99 | 85.40 | 84.81 | 76.07 | 81.84 | 76.92 | 80.69
ALL 86.94 | 88.93 | 85.39 | 8541 | 83.90 | 86.82 | 87.92 | 85.03 | 87.55 | 87.43 | 86.53
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Recall (%)
SSG

1 2 3 4 5 6 7 8 9 10 Mean
ANANLTR unigram WAz bigram
PER 75.95 | 9150 | 79.29 | 86.16 | 79.16 | 88.89 | 78.12 | 87.31 | 86.60 | 87.14 | 84.01
ORG 70.30 | 76.38 | 71.49 | 69.76 | 56.44 | 61.96 | 74.02 | 68.47 | 71.69 | 65.63 | 68.61
LOC 69.46 | 81.08 | 61.48 | 56.74 | 65.62 | 67.32 | 71.07 | 60.89 | 72.70 | 72.40 | 67.88
ALL 7140 | 8226 | 72.64 | 7112 | 67.74 | 74.68 | 74.89 | 72.26 | 77.22 | 74.93 | 73.91
AaNLR unigram kAT bigram + ENsTaleNnz
PER 75.70 | 92.48 | 80.11 | 85.64 | 78.41 | 87.35 | 78.12 | 87.31 | 88.16 | 86.59 | 83.99
ORG 7255 | 79.56 | 71.20 | 70.97 | 59.61 | 66.75 | 74.02 | 71.43 | 73.35 | 66.56 | 70.60
LOC 71.38 | 81.08 | 64.48 | 59.01 | 68.24 | 68.30 | 72.67 | 61.69 | 7543 | 72.08 | 69.44
ALL 7291 | 84.07 | 73.47 | 7210 | 69.29 | 75.74 | 75.27 | 73.61 | 79.14 | 75.07 | 75.07
ANANLTR unigram Uaz bigram + ANtie
PER 75.95 | 90.53 | 79.97 | 86.51 | 79.01 | 89.91 | 78.12 | 87.12 | 87.38 | 86.78 | 84.13
ORG 72.39 | 78.39 | 71.78 | 71.24 | 5891 | 66.75 | 75.42 | 70.94 | 74.63 | 67.19 | 70.76
LOC 68.94 | 79.54 | 60.11 | 57.50 | 65.45 | 66.58 | 69.70 | 60.89 | 72.95 | 71.43 | 67.31
ALL 72.03 | 8257 | 7275 | 72.04 | 6840 | 76.31 | 75.11 | 73.12 | 78.66 | 75.27 | 74.63
AANLIR unigram WAY bigram + ALIETLY
PER 77.72 | 92.72 | 81.34 | 86.87 | 80.51 | 88.21 | 77.84 | 86.36 | 87.77 | 88.59 | 84.79
ORG 73.19 | 78.89 | 71.35 | 70.97 | 56.26 | 65.31 | 75.14 | 72.25 | 72.98 | 68.13 | 70.45
LOC 70.33 | 78.38 | 60.93 | 59.39 | 66.67 | 69.53 | 70.84 | 60.48 | 73.45 | 70.13 | 68.01
ALL 73.29 | 83.28 | 73.30 | 7258 | 68,51 | 76.03 | 75.16 | 73.24 | 78.32 | 76.07 | 74.98
ANMANLR unigram WA bigram + Ayl
PER 75.70 | 91.02 | 79.02 | 86.87 | 79.61 | 88.72 | 78.26 | 87.31 | 86.60 | 87.14 | 84.03
ORG 69.98 | 77.72 | 71.35 | 70.83 | 57.32 | 64.35 | 74.02 | 68.97 | 72.06 | 69.38 | 69.60
LOC 69.98 | 7761 | 61.48 | 57.31 | 64.92 | 66.83 | 69.48 | 60.69 | 71.96 | 70.45 | 67.07
ALL 7140 | 82.02 | 7247 | 7193 | 67.96 | 75.18 | 7457 | 72.38 | 7715 | 76.13 | 74.12
ANMANLTR unigram WA bigram + AMNNADRA
PER 76.46 | 91.75 | 78.75 | 85.99 | 77.96 | 88.72 | 78.26 | 86.93 | 86.02 | 87.32 | 83.82
ORG 70.95 | 76.38 | 68.91 | 69.62 | 57.14 | 63.64 | 74.30 | 68.97 | 71.51 | 68.59 | 69.00
LOC 68.76 | 81.08 | 60.38 | 58.44 | 65.45 | 66.09 | 69.93 | 60.89 | 72.70 | 71.43 | 67.52
ALL 7153 | 8233 | 71.19 | 7150 | 67.46 | 74.75 | 74.79 | 72.32 | 76.95 | 76.07 | 73.89
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F-measure (%)

SSG

1 2 3 4 5 6 7 8 9 10 Mean
ANANLTR unigram WAz bigram
PER 83.33 | 92.52 | 85.46 | 89.70 | 84.68 | 91.39 | 84.84 | 90.22 | 89.02 | 91.01 | 88.22
ORG 76.77 | 82.16 | 78.34 | 75.82 | 65.71 | 67.98 | 79.70 | 75.75 | 78.87 | 73.88 | 75.50
LOC 7713 | 82.35 | 66.86 | 65.64 | 71.89 | 75.38 | 77.42 | 66.96 | 76.80 | 73.23 | 73.37
ALL 78.53 | 85.67 | 78.94 | 7758 | 7493 | 80.17 | 81.12 | 78.02 | 81.99 | 80.20 | 79.72
AUANLIR unigram Az bigram + ENsTaleNnz
PER 82.83 | 93.27 | 86.22 | 89.15 | 84.35 | 90.44 | 84.27 | 90.48 | 89.99 | 91.13 | 88.21
ORG 77.53 | 83.85 | 77.78 | 76.14 | 66.54 | 70.81 | 79.52 | 77.75 | 79.56 | 73.83 | 76.33
LOC 77.76 | 82.19 | 69.11 | 67.10 | 73.36 | 75.65 | 77.15 | 67.62 | 79.06 | 72.91 | 74.19
ALL 78.91 | 86.63 | 79.46 | 77.87 | 75.38 | 80.51 | 80.76 | 79.00 | 83.21 | 80.09 | 80.18
ANANLTR unigram Uaz bigram + ANtie
PER 83.45 | 91.65 | 86.07 | 89.98 | 84.66 | 9252 | 84.78 | 90.28 | 89.73 | 90.89 | 88.40
ORG 7723 | 83.27 | 7749 | 7593 | 67.27 | 71.81 | 80.36 | 77.35 | 81.36 | 74.39 | 76.65
LOC 77.07 | 8110 | 66.27 | 66.59 | 71.63 | 75.38 | 76.50 | 67.19 | 76.96 | 73.46 | 73.22
ALL 78.71 | 8561 | 7877 | 7797 | 7525 | 81.73 | 81.15 | 78.68 | 83.18 | 80.38 | 80.14
AANLIR unigram WAY bigram + ALIETLY
PER 83.31 | 93.17 | 87.15 | 89.29 | 84.77 | 90.29 | 84.09 | 88.72 | 88.98 | 90.64 | 88.04
ORG 78.08 | 83.00 | 7715 | 7592 | 64.19 | 69.73 | 78.71 | 77.81 | 7846 | 74.85 | 75.79
LOC 77.28 | 80.08 | 66.67 | 67.60 | 71.94 | 76.18 | 76.70 | 67.11 | 77.39 | 70.59 | 73.15
ALL 79.10 | 85.78 | 79.16 | 78.00 | 74.51 | 80.33 | 80.27 | 78.35 | 81.99 | 79.90 | 79.74
ANMANLR unigram WA bigram + Ayl
PER 83.06 | 91.80 | 85.23 | 90.02 | 84.89 | 91.37 | 85.06 | 90.30 | 88.93 | 91.10 | 88.18
ORG 76.63 | 83.01 | 78.00 | 75.77 | 65.59 | 69.42 | 79.28 | 76.23 | 78.87 | 76.35 | 75.92
LOC 77.41 | 80.24 | 66.86 | 66.89 | 71.61 | 75.14 | 76.25 | 66.89 | 76.22 | 73.43 | 73.09
ALL 78.51 | 85.39 | 78.71 | 78.03 | 74.86 | 80.46 | 80.78 | 78.20 | 81.80 | 81.28 | 79.80
ANMANLTR unigram WA bigram + AMNNADRA
PER 83.54 | 92.65 | 84.88 | 89.68 | 83.67 | 91.45 | 84.80 | 90.09 | 88.51 | 91.20 | 88.05
ORG 77.00 | 81.94 | 75.93 | 75.62 | 66.06 | 69.36 | 79.40 | 75.68 | 78.98 | 76.08 | 75.61
LOC 76.58 | 81.87 | 66.17 | 67.03 | 72.39 | 7452 | 76.65 | 67.64 | 77.00 | 74.07 | 73.39
ALL 78.48 | 8550 | 77.65 | 77.84 | 74.79 | 80.34 | 80.82 | 78.16 | 81.91 | 81.35 | 79.68
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WSG Precision (%)

(token) 1 2 3 4 5 6 7 8 9 10 Mean
ANMANLTR unigram WAz bigram
PER 88.74 | 94.32 | 97.73 | 96.89 | 97.89 | 97.29 | 96.75 | 97.07 | 94.74 | 93.50 | 95.49
ORG 87.28 | 93.42 | 88.51 | 89.06 | 83.93 | 85.04 | 92.64 | 89.62 | 93.83 | 86.68 | 89.00
LOC 92.35 | 88.35 | 89.76 | 88.25 | 89.66 | 91.36 | 93.84 | 89.32 | 87.99 | 80.03 | 89.09
ALL 89.20 | 93.12 | 93.67 | 92.56 | 92.17 | 93.32 | 95.14 | 92.98 | 92.93 | 89.19 | 92.43
@mmmﬁ unigram L@ bigram + @nﬂmﬁmfaw:
PER 9115 | 94.74 | 96.98 | 98.00 | 98.20 | 98.46 | 98.24 | 96.56 | 96.87 | 96.60 | 96.58
ORG 87.26 | 9193 | 91.71 | 87.20 | 82.81 | 84.51 | 90.37 | 86.18 | 89.89 | 87.52 | 87.94
LOC 89.95 | 8891 | 87.10 | 84.68 | 86.39 | 91.46 | 93.61 | 87.82 | 89.13 | 76.17 | 87.52
ALL 89.65 | 92.87 | 93.71 | 91.58 | 90.95 | 93.77 | 95.26 | 91.27 | 93.29 | 89.96 | 92.23
AaNLR unigram kAT bigram + Ata
PER 89.05 | 94.85 | 97.61 | 96.25 | 97.77 | 97.31 | 96.36 | 96.71 | 93.87 | 94.16 | 95.40
ORG 85.89 | 92.88 | 86.79 | 88.13 | 83.90 | 83.09 | 91.72 | 90.42 | 93.66 | 86.01 | 88.25
LOC 91.24 | 87.94 | 88.86 | 88.78 | 88.66 | 91.52 | 93.58 | 88.97 | 88.47 | 80.12 | 88.81
ALL 88.62 | 93.16 | 92.89 | 92.15 | 91.81 | 92.95 | 94.64 | 92.96 | 92.58 | 89.32 | 92.11
AnLANLTR unigram WAL bigram + ALTLN
PER 8219 | 91.04 | 96.99 | 93.98 | 94.73 | 93.77 | 93.41 | 91.66 | 92.18 | 86.74 | 91.67
ORG 85.19 | 91.00 | 82.96 | 83.39 | 80.83 | 79.82 | 85.99 | 85.10 | 89.18 | 83.59 | 84.71
LOC 90.45 | 85.66 | 89.55 | 81.93 | 86.15 | 87.83 | 91.47 | 88.03 | 87.53 | 76.48 | 86.51
ALL 85.15 | 90.22 | 91.46 | 87.95 | 88.91 | 89.34 | 91.13 | 88.87 | 90.41 | 84.04 | 88.75
AMMANLR unigram WA bigram + Ayl
PER 88.12 | 9468 | 96.91 | 97.60 | 97.44 | 97.16 | 97.68 | 96.56 | 93.39 | 92.12 | 95.17
ORG 85.81 | 93.21 | 89.40 | 87.29 | 83.84 | 81.20 | 92.21 | 90.45 | 94.05 | 86.03 | 88.35
LOC 91.76 | 88.16 | 90.27 | 87.26 | 87.97 | 91.02 | 93.23 | 89.04 | 88.06 | 80.15 | 88.69
ALL 88.33 | 93.21 | 93.58 | 92.06 | 91.53 | 92.24 | 95.36 | 92.89 | 92.32 | 88.33 | 91.98
ANANLTR unigram WAz bigram + AMNNADRA
PER 85.50 | 92.95 | 97.52 | 96.39 | 96.24 | 97.05 | 96.92 | 95.44 | 93.89 | 92.50 | 94.44
ORG 86.39 | 93.42 | 83.71 | 87.65 | 84.49 | 84.32 | 92.73 | 84.80 | 94.56 | 87.43 | 87.95
LOC 9212 | 87.14 | 89.88 | 87.51 | 88.60 | 90.79 | 94.25 | 89.02 | 89.87 | 81.80 | 89.10
ALL 87.38 | 92.22 | 91.91 | 91.70 | 91.24 | 92,92 | 95.32 | 90.74 | 93.11 | 89.21 | 91.58
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WSG Recall (%)

(token) 1 2 3 4 5 6 7 8 9 10 Mean
ANANLTR unigram WAz bigram
PER 88.37 | 94.64 | 86.26 | 88.61 | 82.53 | 89.53 | 84.62 | 89.52 | 91.59 | 93.46 | 88.91
ORG 75.04 | 73.37 | 65.80 | 62.70 | 62.04 | 63.86 | 67.20 | 65.38 | 65.00 | 64.77 | 66.52
LOC 66.19 | 7447 | 7119 | 70.66 | 71.50 | 73.08 | 74.79 | 62.74 | 74.31 | 66.47 | 70.54
ALL 77.48 | 8347 | 76.98 | 7552 | 73.97 | 79.35 | 77.71 | 74.23 | 79.98 | 78.62 | 77.73
ﬂm@ﬂ'ﬁlﬁ unigram LAY bigram + mf;lm?%m'wqx
PER 90.98 | 95.54 | 89.28 | 92.17 | 84,94 | 92.33 | 88.67 | 89.86 | 93.02 | 93.60 | 91.04
ORG 7592 | 76.63 | 70.36 | 63.42 | 65.12 | 68.45 | 72.24 | 68.77 | 71.81 | 67.55 | 70.03
LOC 68.60 | 81.34 | 7485 | 74.78 | 77.38 | 75.05 | 77.95 | 64.36 | 78.70 | 72.24 | 74.52
ALL 79.49 | 86.22 | 80.61 | 7825 | 77.53 | 82.38 | 81.85 | 75.86 | 83.63 | 80.70 | 80.65
ANANLTR unigram Uaz bigram + ANtie
PER 89.74 | 94.69 | 86.26 | 90.37 | 83.12 | 92.03 | 84.96 | 89.67 | 92.05 | 92.81 | 89.57
ORG 75.55 | 74.79 | 66.45 | 63.37 | 63.23 | 64.89 | 67.39 | 66.45 | 67.85 | 65.84 | 67.58
LOC 65.74 | 73.98 | 71.88 | 70.37 | 71.56 | 7262 | 7512 | 61.58 | 73.67 | 65.87 | 70.24
ALL 78.03 | 8395 | 77.31 | 76.42 | 7458 | 80.77 | 78.01 | 74.25 | 80.84 | 78.58 | 78.27
AANLIR unigram WAY bigram + ALIETLY
PER 89.80 | 95.20 | 90.69 | 92.17 | 88.61 | 92.95 | 86.27 | 89.81 | 93.76 | 94.11 | 91.34
ORG 76.87 | 78.05 | 69.60 | 64.26 | 67.32 | 67.79 | 68.26 | 69.44 | 69.20 | 67.81 | 69.86
LOC 69.05 | 75.29 | 7297 | 73.68 | 74.71 | 75.51 | 74.96 | 64.23 | 75.05 | 69.95 | 72.54
ALL 79.47 | 85.61 | 80.73 | 78.27 | 79.04 | 82.65 | 78.89 | 76.00 | 82.37 | 80.61 | 80.36
ANMANLR unigram WA bigram + Ayl
PER 89.32 | 94.41 | 86.05 | 88.69 | 83.23 | 90.06 | 84.08 | 89.71 | 91.45 | 93.27 | 89.03
ORG 72.83 | 74.86 | 67.43 | 63.94 | 60.34 | 64.70 | 69.81 | 66.71 | 66.35 | 65.97 | 67.29
LOC 65.29 | 74.30 | 70.69 | 71.03 | 7229 | 71.96 | 75.62 | 63.07 | 72.12 | 64.54 | 70.09
ALL 76.89 | 83.90 | 77.31 | 76.07 | 74.06 | 79.55 | 78.34 | 74.80 | 79.76 | 78.60 | 77.93
ANMANLTR unigram WA bigram + AMNNADRA
PER 88.49 | 9458 | 85.83 | 88.44 | 8257 | 89.36 | 84.99 | 89.57 | 91.59 | 93.27 | 88.87
ORG 7460 | 73.44 | 69.00 | 64.62 | 62.98 | 62.92 | 68.88 | 67.84 | 66.03 | 66.10 | 67.64
LOC 64.99 | 7430 | 7119 | 70.07 | 7210 | 72.80 | 74.96 | 59.77 | 73.77 | 66.47 | 70.04
ALL 77.03 | 8345 | 77.80 | 75.96 | 74.41 | 78.96 | 78.41 | 74.07 | 80.13 | 78.99 | 77.92
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WSG F-measure (%)

(token) 1 2 3 4 5 6 7 8 9 10 Mean
ANANLTR unigram WAz bigram
PER 88.56 | 94.48 | 91.64 | 92.56 | 89.56 | 93.25 | 90.28 | 93.14 | 93.14 | 93.48 | 92.01
ORG 80.69 | 8219 | 7548 | 7359 | 71.34 | 7294 | 77.90 | 75.61 | 76.80 | 74.14 | 76.07
LOC 7711 | 80.82 | 79.40 | 78.48 | 79.55 | 81.20 | 83.24 | 73.71 | 80.57 | 72.62 | 78.67
ALL 82.93 | 88.03 | 84.51 | 83.18 | 82.07 | 85.77 | 85.55 | 82.55 | 85.97 | 83.57 | 84.41
ﬂm@ﬂ'ﬁlﬁ unigram LAY bigram + mf;lm?%m'wqx
PER 91.07 | 9514 | 92.97 | 94.99 | 91.09 | 95.30 | 93.21 | 93.09 | 94.91 | 95.07 | 93.68
ORG 8119 | 83.58 | 79.63 | 7343 | 7291 | 75.63 | 80.29 | 76.50 | 79.84 | 76.25 | 77.93
LOC 77.83 | 84.96 | 80.51 | 7942 | 81.64 | 82.44 | 85.07 | 74.28 | 83.59 | 74.15 | 80.39
ALL 84.27 | 89.42 | 86.67 | 84.39 | 83.70 | 87.71 | 88.05 | 82.85 | 88.19 | 85.08 | 86.03
ANANLTR unigram Uaz bigram + ANtie
PER 89.39 | 94.77 | 91.58 | 93.22 | 89.86 | 94.60 | 90.30 | 93.05 | 92.95 | 93.48 | 92.32
ORG 80.39 | 82.86 | 75.27 | 73.73 | 72141 | 72.87 | 77.69 | 76.60 | 78.70 | 7459 | 76.48
LOC 76.42 | 80.36 | 79.47 | 78,51 | 79.19 | 80.98 | 83.34 | 72.78 | 80.40 | 72.30 | 78.37
ALL 82.99 | 88.31 | 84.39 | 83.55 | 82.30 | 86.43 | 85.52 | 82.55 | 86.31 | 83.60 | 84.60
AANLIR unigram WAY bigram + ALIETLY
PER 85.83 | 93.07 | 93.73 | 93.07 | 91.57 | 93.36 | 89.70 | 90.73 | 92.96 | 90.27 | 91.43
ORG 80.82 | 84.03 | 75.69 | 7258 | 73.46 | 73.32 | 76.11 | 76.47 | 77.93 | 74.88 | 76.53
LOC 78.31 | 80.14 | 80.41 | 77.58 | 80.03 | 81.21 | 82.40 | 74.27 | 80.81 | 73.07 | 78.82
ALL 82.21 | 87.86 | 85.76 | 82.83 | 83.69 | 85.87 | 84.57 | 81.93 | 86.20 | 82.29 | 84.32
ANMANLR unigram WA bigram + Ayl
PER 88.72 | 94.54 | 91.16 | 92.94 | 89.78 | 93.48 | 90.37 | 93.01 | 92.41 | 92.69 | 91.91
ORG 78.79 | 83.03 | 76.88 | 73.81 | 70.18 | 72.02 | 79.46 | 76.79 | 77.81 | 74.68 | 76.34
LOC 76.29 | 80.64 | 79.29 | 78.31 | 79.36 | 80.38 | 83.51 | 73.84 | 79.30 | 71.50 | 78.24
ALL 82.21 | 88.31 | 84.67 | 83.30 | 81.87 | 85.43 | 86.01 | 82.87 | 85.58 | 83.18 | 84.34
ANMANLTR unigram WA bigram + AMNNADRA
PER 86.97 | 93.76 | 91.31 | 92.25 | 88.88 | 93.04 | 90.56 | 92.41 | 92.72 | 92.88 | 91.48
ORG 80.06 | 82.24 | 75.65 | 74.39 | 7216 | 72.06 | 79.04 | 75.38 | 77.76 | 75.28 | 76.40
LOC 76.21 | 80.21 | 79.45 | 77.83 | 79.51 | 80.81 | 83.50 | 71.52 | 81.02 | 73.34 | 78.34
ALL 81.88 | 87.62 | 84.27 | 83.09 | 81.97 | 85.38 | 86.04 | 81.56 | 86.14 | 83.79 | 84.17
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SSG Precision (%)
(token) 1 2 3 4 5 6 7 8 9 10 Mean
ANMANLTR unigram WAz bigram
PER 9243 | 96.71 | 98.52 | 9598 | 97.58 | 98.41 | 97.02 | 94.44 | 95.21 | 95.21 | 96.15
ORG 87.72 | 92.26 | 88.73 | 87.66 | 82.69 | 83.91 | 89.61 | 86.39 | 91.13 | 85.31 | 87.54
LOC 90.95 | 88.70 | 86.11 | 86.95 | 86.09 | 91.57 | 9217 | 84.84 | 88.38 | 73.56 | 86.93
ALL 90.31 | 93.60 | 93.01 | 90.86 | 90.17 | 93.13 | 93.65 | 89.47 | 92.41 | 87.79 | 91.44
@mmmﬁ unigram L@ bigram + @nﬂmﬁmfaw:
PER 9510 | 95.81 | 97.75 | 96.92 | 97.57 | 98.63 | 98.22 | 97.41 | 95.60 | 95.85 | 96.88
ORG 86.76 | 91.07 | 90.21 | 87.07 | 81.88 | 82.52 | 90.19 | 86.88 | 90.72 | 84.24 | 87.15
LOC 90.14 | 87.31 | 85.96 | 87.14 | 83.75 | 90.39 | 90.80 | 85.03 | 89.21 | 73.21 | 86.29
ALL 90.67 | 92.52 | 93.15 | 90.97 | 89.18 | 92.53 | 94.12 | 90.82 | 92.63 | 87.50 | 91.41
AaNLR unigram kAT bigram + Ata
PER 9298 | 96.32 | 98.09 | 95.72 | 98.09 | 98.64 | 98.14 | 95.03 | 95.40 | 95.45 | 96.39
ORG 85.73 | 92.07 | 87.54 | 86.28 | 82.68 | 83.64 | 89.10 | 86.52 | 92.00 | 83.56 | 86.91
LOC 91.55 | 87.67 | 86.87 | 87.44 | 85.63 | 92.63 | 92.66 | 84.95 | 88.24 | 74.50 | 87.21
ALL 89.85 | 93.19 | 92.51 | 90.29 | 90.23 | 93.37 | 94.04 | 89.78 | 92.73 | 87.39 | 91.34
AnLANLTR unigram WAL bigram + ALTLN
PER 89.75 | 94.52 | 98.22 | 94.16 | 96.10 | 97.28 | 96.51 | 93.03 | 92.89 | 91.13 | 94.36
ORG 86.54 | 9145 | 8540 | 86.31 | 79.43 | 82.53 | 84.80 | 81.61 | 87.82 | 83.42 | 84.93
LOC 90.20 | 87.16 | 87.33 | 88.19 | 83.88 | 90.37 | 91.40 | 84.91 | 87.81 | 71.32 | 86.26
ALL 88.70 | 92.09 | 91.86 | 89.86 | 87.98 | 91.85 | 91.51 | 87.12 | 90.15 | 84.89 | 89.60
AMMANLR unigram WA bigram + Ayl
PER 89.88 | 94.84 | 98.37 | 95.83 | 97.40 | 98.38 | 98.11 | 94.45 | 94.60 | 93.85 | 95.57
ORG 87.67 | 91.96 | 89.03 | 86.76 | 81.40 | 81.73 | 88.27 | 86.82 | 90.33 | 85.61 | 86.96
LOC 91.18 | 88.37 | 85.80 | 89.52 | 85.33 | 92.03 | 91.92 | 83.77 | 88.26 | 75.58 | 87.18
ALL 89.42 | 92.65 | 93.00 | 90.97 | 89.50 | 92.54 | 93.61 | 89.38 | 91.86 | 87.75 | 91.07
ANANLTR unigram WAz bigram + AMNNADRA
PER 87.19 | 95.77 | 98.02 | 96.30 | 97.35 | 98.38 | 96.96 | 94.54 | 94.70 | 95.05 | 95.43
ORG 86.80 | 91.77 | 84.59 | 88.90 | 82.44 | 84.02 | 88.48 | 83.08 | 91.34 | 84.49 | 86.59
LOC 91.00 | 87.00 | 85.59 | 86.60 | 86.59 | 91.85 | 92.70 | 86.25 | 88.95 | 76.49 | 87.30
ALL 88.02 | 92.72 | 91.19 | 91.36 | 90.08 | 93.19 | 93.31 | 88.63 | 92.37 | 87.99 | 90.89




AN39% A-11 ANAINATUEILIININABLLLLIANADITS 10 ATISeAuaNRLaz1Hn
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SSG Recall (%)
(token) 1 2 3 4 5 6 7 8 9 10 Mean
ANANLTR unigram WAz bigram
PER 91.67 | 96.79 | 88.92 | 92.77 | 86.57 | 95.27 | 87.09 | 91.51 | 92.60 | 93.75 | 91.69
ORG 79.69 | 79.59 | 7455 | 72.80 | 69.23 | 74.02 | 76.03 | 73.44 | 76.78 | 73.30 | 74.94
LOC 70.68 | 82.96 | 73.06 | 71.00 | 73.12 | 74.70 | 75.74 | 60.91 | 74.57 | 66.01 | 72.27
ALL 81.00 | 87.16 | 80.98 | 79.69 | 77.72 | 84.79 | 81.11 | 76.82 | 82.99 | 80.66 | 81.29
ﬂm@ﬂ'ﬁlﬁ unigram LAY bigram + mf;lm?%m'wqx
PER 91.87 | 96.75 | 89.45 | 92,51 | 86.34 | 94.80 | 87.84 | 91.28 | 93.84 | 92.46 | 91.71
ORG 80.40 | 79.85 | 73.49 | 73.65 | 70.86 | 74.97 | 76.99 | 7522 | 77.62 | 73.68 | 75.67
LOC 7212 | 80.91 | 76.21 | 7297 | 7418 | 74.63 | 78.76 | 61.22 | 76.49 | 66.01 | 73.35
ALL 81.76 | 86.91 | 81.37 | 80.39 | 78.40 | 84.80 | 82.38 | 77.43 | 84.25 | 80.27 | 81.80
ANANLTR unigram Uaz bigram + ANtie
PER 91.91 | 96.75 | 89.37 | 92.74 | 86.57 | 95.77 | 87.17 | 91.39 | 92.71 | 92.96 | 91.73
ORG 82,22 | 79.46 | 75.67 | 73.71 | 69.94 | 74.86 | 78.36 | 73.94 | 77.90 | 73.30 | 75.94
LOC 69.88 | 82.09 | 7218 | 71.27 | 7293 | 73.00 | 74.77 | 60.23 | 75.05 | 64.80 | 71.62
ALL 81.76 | 86.95 | 81.45 | 8011 | 77.89 | 84.90 | 81.75 | 76.76 | 83.53 | 80.12 | 81.52
AANLIR unigram WAY bigram + ALIETLY
PER 92.63 | 96.79 | 90.20 | 93.31 | 88.95 | 9542 | 87.33 | 91.58 | 93.69 | 93.96 | 92.39
ORG 80.84 | 8143 | 7451 | 7431 | 68.87 | 7553 | 77.36 | 7551 | 77.52 | 75.59 | 76.15
LOC 7212 | 80.58 | 7467 | 72.81 | 74.89 | 7718 | 77.28 | 59.76 | 75.53 | 65.66 | 73.05
ALL 82.18 | 87.55 | 81.83 | 80.92 | 79.09 | 85.84 | 81.98 | 77.25 | 83.93 | 81.62 | 82.22
ANMANLR unigram WA bigram + Ayl
PER 91.39 | 96.70 | 88.95 | 93.11 | 86.80 | 95.11 | 87.03 | 91.58 | 92.86 | 93.82 | 91.74
ORG 79.02 | 79.25 | 7411 | 7464 | 68.83 | 74.07 | 7714 | 72.95 | 76.87 | 76.64 | 75.35
LOC 70.58 | 80.37 | 73.87 | 70.15 | 72.02 | 73.64 | 73.94 | 60.44 | 74.23 | 64.11 | 71.33
ALL 80.63 | 86.55 | 80.96 | 80.36 | 77.41 | 84.49 | 81.11 | 76.54 | 83.05 | 81.71 | 81.28
ANMANLTR unigram WA bigram + AMNNADRA
PER 91.87 | 96.79 | 88.81 | 92.37 | 86.14 | 95.24 | 87.06 | 91.28 | 92.64 | 94.07 | 91.63
ORG 79.51 | 7878 | 73.15 | 73.35 | 70.06 | 74.64 | 77.03 | 73.40 | 77.38 | 75.67 | 75.30
LOC 7010 | 82.31 | 71.30 | 72.33 | 7255 | 73.49 | 75.23 | 60.07 | 74.50 | 64.28 | 71.62
ALL 80.82 | 86.71 | 80.12 | 80.07 | 77.64 | 84.68 | 81.34 | 76.49 | 83.20 | 81.45 | 81.25




13797 A-12 A1 F-measure 184N1INAABLILLILANABNNY 10 AFIMaAmanTTRusazalin
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SSG F-measure (%)
(token) 1 2 3 4 5 6 7 8 9 10 Mean
ANANLTR unigram WAz bigram
PER 92.05 | 96.75 | 93.47 | 94.35 | 91.75 | 96.81 | 91.79 | 92.95 | 93.89 | 94.47 | 93.83
ORG 83.51 | 8546 | 81.02 | 79.54 | 75.36 | 78.65 | 82.27 | 79.39 | 83.34 | 78.85 | 80.74
LOC 79.54 | 85.73 | 79.05 | 78.17 | 79.08 | 82.28 | 83.15 | 70.91 | 80.89 | 69.58 | 78.84
ALL 85.40 | 90.27 | 86.58 | 84.91 | 83.48 | 88.76 | 86.93 | 82.66 | 87.45 | 84.07 | 86.05
ﬂm@ﬂ'ﬁlﬁ unigram LAY bigram + mf;lm?%m'wqx
PER 93.45 | 96.27 | 9342 | 94.66 | 91.62 | 96.68 | 92.74 | 94.24 | 94.71 | 94.12 | 94.19
ORG 83.46 | 85.09 | 81.00 | 79.80 | 75.97 | 78.57 | 83.07 | 80.63 | 83.66 | 78.61 | 80.98
LOC 80.13 | 83.99 | 80.79 | 7943 | 78.67 | 81.75 | 84.36 | 71.19 | 82.36 | 69.42 | 79.21
ALL 85.98 | 89.63 | 86.86 | 85.35 | 83.44 | 88.50 | 87.86 | 83.60 | 88.24 | 83.73 | 86.32
ANANLTR unigram Uaz bigram + ANtie
PER 92.44 | 96.53 | 93.53 | 94.21 | 91.97 | 9718 | 92.33 | 93.18 | 94.04 | 94.19 | 93.96
ORG 83.94 | 85.30 | 81.18 | 79.50 | 75.78 | 79.01 | 83.38 | 79.73 | 84.36 | 78.10 | 81.03
LOC 79.26 | 84.79 | 78.85 | 7853 | 78.77 | 81.65 | 82.76 | 70.48 | 81.11 | 69.31 | 78.55
ALL 85.61 | 89.96 | 86.63 | 84.90 | 83.61 | 88.93 | 87.47 | 82.76 | 87.89 | 83.60 | 86.13
AANLIR unigram WAY bigram + ALIETLY
PER 9117 | 95.64 | 94.04 | 93.73 | 92.39 | 96.34 | 91.69 | 92.30 | 93.29 | 92.52 | 93.31
ORG 83.59 | 86.15 | 79.59 | 79.86 | 73.77 | 78.87 | 80.91 | 78.44 | 82.35 | 79.31 | 80.29
LOC 80.15 | 83.74 | 80.51 | 79.77 | 79.13 | 83.26 | 83.75 | 70.15 | 81.21 | 68.37 | 79.00
ALL 85.31 | 89.76 | 86.56 | 85.16 | 83.30 | 88.74 | 86.48 | 81.89 | 86.93 | 83.22 | 85.73
ANMANLR unigram WA bigram + Ayl
PER 90.63 | 95.76 | 93.42 | 9445 | 91.80 | 96.72 | 92.24 | 92.99 | 93.73 | 93.83 | 93.56
ORG 83.12 | 8513 | 80.89 | 80.25 | 7459 | 77.72 | 82.33 | 79.28 | 83.06 | 80.88 | 80.72
LOC 79.57 | 84.18 | 79.39 | 78.66 | 78.11 | 81.81 | 81.95 | 70.21 | 80.64 | 69.37 | 78.39
ALL 84.80 | 89.50 | 86.56 | 85.34 | 83.02 | 88.33 | 86.92 | 82.46 | 87.23 | 84.62 | 85.88
ANMANLTR unigram WA bigram + AMNNADRA
PER 89.47 | 96.28 | 93.19 | 94.30 | 9140 | 96.78 | 91.74 | 92.88 | 93.66 | 94.56 | 93.43
ORG 83.00 | 84.78 | 78.46 | 80.38 | 75.75 | 79.05 | 82.36 | 77.94 | 83.78 | 79.83 | 80.53
LOC 7919 | 8459 | 77.80 | 78.83 | 78.95 | 81.65 | 83.06 | 70.82 | 81.09 | 69.85 | 78.58
ALL 84.27 | 89.61 | 85.30 | 85.34 | 83.40 | 88.73 | 86.91 | 82.11 | 87.55 | 84.59 | 85.78
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danaLULANAT
PNS19T A1 ANARIAILAILEN BN TNARELILLLIA e SHeULAZMAINII TN ANANN L 10 AFY
Precision (%)
WSG

1 2 3 4 5 6 7 8 9 10 Mean
A8UN19UIZHIANANENAY
PER 88.86 | 94.25 | 92.51 | 92,56 | 92.98 | 92.96 | 90.42 | 93.47 | 90.16 | 92.36 | 92.05
ORG 8142 | 88.89 | 82.67 | 8046 | 7222 | 74.29 | 86.77 | 86.00 | 86.63 | 82.57 | 82.19
LOC 85.10 | 85.71 | 77.74 | 76.91 | 76.33 | 83.48 | 82.01 | 73.46 | 83.56 | 74.92 | 79.92
ALL 84.60 | 90.02 | 85.75 | 83.59 | 81.27 | 84.81 | 87.10 | 84.88 | 87.10 | 84.61 | 85.37
PAINITUTLUIRNANLNAY
PER 90.40 | 92.20 | 91.75 | 90.19 | 92.11 | 93.44 | 81.18 | 93.23 | 85.12 | 90.37 | 90.00
ORG 80.10 | 84.72 | 78.84 | 7493 | 70.65 | 71.26 | 80.95 | 84.41 | 86.78 | 78.24 | 79.09
LOC 84.15 | 8151 | 77.04 | 7418 | 7454 | 79.95 | 82.34 | 70.20 | 80.25 | 73.54 | 77.77
ALL 84.07 | 86.45 | 83.81 | 79.63 | 79.77 | 83.02 | 81.33 | 83.11 | 84.42 | 81.79 | 82.74

AN919 B-2 ANAYNNATLEIUTBINIINARDLKU LA ABINDULATUAINITLIZNIANANENAINT 10 AFY

Recall (%)
WSG

1 2 3 4 5 6 7 8 9 10 Mean
A8UN19UIZHIAHNANENAY
PER 82.78 | 91.50 | 82.43 | 89.32 | 83.36 | 88.03 | 82.05 | 86.74 | 88.93 | 89.86 | 86.50
ORG 73.84 | 83.08 | 74.50 | 70.83 | 61.90 | 68.42 | 80.59 | 76.68 | 82.17 | 70.31 | 74.23
LOC 68.76 | 81.08 | 65.85 | 63.19 | 70.33 | 71.99 | 70.62 | 62.50 | 76.73 | 76.62 | 70.77
ALL 7423 | 8541 | 75.97 | 7438 | 7250 | 77.59 | 78.80 | 75.63 | 83.05 | 78.80 | 77.64
PAINITUTLUIRNANLNAS
PER 85.82 | 91.75 | 86.38 | 90.19 | 83.96 | 92.48 | 82.89 | 88.64 | 91.07 | 91.85 | 88.50
ORG 78.17 | 8543 | 75.79 | 7594 | 63.67 | 70.57 | 83.66 | 81.77 | 85.66 | 73.59 | 77.43
LOC 75.04 | 8340 | 66.94 | 64.33 | 7051 | 7445 | 72.21 | 6411 | 78.66 | 77.60 | 72.72
ALL 78.94 | 87.07 | 78.31 | 77.04 | 73.33 | 80.78 | 80.67 | 78.63 | 85.64 | 81.13 | 80.15




AN37190 @-3 A1 F-measure UB9N13NARDLULLIANABNDULATUAINITLTENIRNANEINAITT 10 AFY
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F-measure (%)
WSG

1 2 3 4 5 6 7 8 9 10 Mean
A8UN19TUIZHIAHANENAY
PER 85.71 | 92.86 | 87.18 | 90.91 | 87.91 | 90.43 | 86.03 | 89.98 | 89.54 | 91.09 | 89.16
ORG 77.44 | 85.89 | 78.37 | 75.34 | 66.67 | 71.23 | 83.56 | 81.08 | 84.34 | 75.95 | 77.99
LOC 76.06 | 83.33 | 71.30 | 69.38 | 73.21 | 77.31 | 75.89 | 67.54 | 80.00 | 75.76 | 74.98
ALL 79.08 | 87.66 | 80.57 | 78.71 | 76.63 | 81.04 | 82.74 | 79.99 | 85.02 | 81.60 | 81.30
PAINITUTLUIRNANUNAY
PER 88.05 | 91.97 | 88.98 | 90.19 | 87.84 | 92.96 | 82.03 | 90.87 | 87.99 | 91.11 | 89.20
ORG 7912 | 85.07 | 77.28 | 7543 | 66.98 | 70.91 | 82.28 | 83.07 | 86.22 | 75.85 | 78.22
LOC 79.34 | 8244 | 71.64 | 68.90 | 7247 | 77.10 | 76.94 | 67.02 | 79.45 | 75.51 | 75.08
ALL 81.43 | 86.76 | 80.97 | 78.31 | 76.41 | 81.88 | 81.00 | 80.81 | 85.03 | 81.46 | 81.40
Ay ARLILAANINA
P39 24 ANAITLAILENT 8NN AREULLLIANAeIRILUAE AN TN ANAN VAW 10 AFY

Precision (%)
SSG

1 2 3 4 5 6 7 8 9 10 Mean
8UNNTUIZNIAHANEINAY
PER 91.20 | 93.86 | 95.28 | 93.89 | 90.77 | 93.73 | 92.71 | 90.94 | 90.08 | 93.01 | 92.55
ORG 83.48 | 8754 | 8211 | 8141 | 71.61 | 7519 | 84.21 | 83.69 | 87.43 | 81.69 | 81.84
LOC 85.47 | 82.06 | 74.46 | 78.37 | 78.79 | 84.26 | 82.22 | 74.75 | 81.22 | 75.32 | 79.69
ALL 86.05 | 88.46 | 85.85 | 84.69 | 81.12 | 85.64 | 86.89 | 83.77 | 86.70 | 84.56 | 85.37
PAINTTUTLNIRNANUNAY
PER 89.30 | 82.72 | 77.93 | 80.16 | 70.61 | 84.20 | 68.67 | 74.45 | 83.33 | 89.63 | 80.10
ORG 82.15 | 81.66 | 77.96 | 73.76 | 67.86 | 68.13 | 78.91 | 8297 | 84.28 | 77.74 | 77.54
LOC 8194 | 81.04 | 7292 | 7113 | 75.97 | 81.25 | 81.55 | 68.97 | 77.42 | 73.07 | 76.53
ALL 83.78 | 81.90 | 77.02 | 7525 | 71.39 | 78.66 | 75.06 | 76.02 | 82.10 | 81.22 | 78.24




AN39N B-5 ANAINNATLAIUTBINIINARDLLL LA ABNAULATUAINITUIZNIANANENAIT 10 AFY

138

Recall (%)
SSG

1 2 3 4 5 6 7 8 9 10 Mean
A8UN19TUIZHIAHANENAY
PER 78.73 | 92.72 | 82.56 | 88.79 | 81.11 | 89.40 | 80.22 | 87.50 | 88.16 | 89.13 | 85.83
ORG 77.05 | 8241 | 72.35 | 74.73 | 60.49 | 69.62 | 78.21 | 76.68 | 81.80 | 72.50 | 74.58
LOC 70.86 | 83.01 | 66.12 | 63.95 | 70.68 | 71.01 | 72.67 | 60.28 | 75.99 | 75.32 | 70.99
ALL 75.24 | 85.88 | 75.25 | 76.00 | 71.33 | 78.23 | 77.68 | 75.20 | 8243 | 79.20 | 77.64
PAINITUTLUIRNANUNAY
PER 80.25 | 9296 | 87.06 | 90.54 | 81.41 | 93.85 | 81.77 | 89.96 | 91.26 | 92.39 | 88.15
ORG 79.78 | 8425 | 7450 | 77.82 | 63.67 | 70.57 | 81.01 | 81.61 | 84.74 | 75.31 | 77.33
LOC 7522 | 8417 | 66.94 | 6546 | 71.73 | 73.46 | 74.49 | 62.30 | 77.42 | 76.62 | 72.78
ALL 78.25 | 87.07 | 78.09 | 7823 | 72.77 | 81.06 | 79.76 | 78.44 | 85.02 | 81.87 | 80.06
FN319T 26 AN F-measure 184N1IMARDLULILSIABNLUAIE N3 lsvananAnemMEsa 10 A

F-measure (%)
SSG

1 2 3 4 5 6 7 8 9 10 Mean
A8UNN9TUIZHIAHANENAY
PER 8451 | 93.28 | 88.47 | 91.27 | 85.67 | 91.51 | 86.02 | 89.19 | 89.11 | 91.03 | 89.01
ORG 80.13 | 8490 | 76.92 | 77.93 | 6558 | 72.30 | 81.10 | 80.03 | 84.52 | 76.82 | 78.02
LOC 77.48 | 8253 | 70.04 | 7043 | 7452 | 77.07 | 7715 | 66.74 | 78.52 | 75.32 | 74.98
ALL 80.28 | 87.15 | 80.20 | 80.11 | 75.91 | 81.76 | 82.02 | 79.25 | 84.51 | 81.79 | 81.30
PAINITUTLUIRNANUNAS
PER 8453 | 87.54 | 82.24 | 85.03 | 75.63 | 88.76 | 74.65 | 81.48 | 87.12 | 90.99 | 83.80
ORG 80.94 | 8293 | 76.19 | 75.74 | 65.70 | 69.33 | 79.94 | 82.28 | 84.51 | 76.51 | 77.41
LOC 78.43 | 82.58 | 69.80 | 68.18 | 73.79 | 77.16 | 77.86 | 65.47 | 77.42 | 74.80 | 74.55
ALL 80.92 | 84.40 | 77.55 | 76.71 | 72.07 | 79.85 | 77.34 | 77.22 | 83.53 | 81.54 | 79.11
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WSG Precision (%)

(token) 1 2 3 4 5 6 7 8 9 10 Mean
A8UN19UIZHIANANENAY

PER 86.86 | 94.96 | 96.29 | 9594 | 96.42 | 96.67 | 95.65 | 95.45 | 94.65 | 92.73 | 94.56
ORG 82.20 | 90.38 | 83.03 | 80.06 | 74.83 | 76.06 | 85.73 | 77.98 | 87.96 | 83.75 | 82.20
LOC 89.64 | 86.18 | 88.72 | 83.64 | 8297 | 87.93 | 92.59 | 86.51 | 88.76 | 75.09 | 86.20
ALL 86.08 | 91.95 | 90.82 | 87.95 | 86.85 | 89.76 | 92.29 | 87.59 | 91.57 | 86.55 | 89.14
PAINITUTLUIRNANLNAY

PER 93.78 | 95.72 | 96.12 | 95.95 | 96.27 | 97.81 | 94.19 | 96.80 | 93.44 | 91.70 | 95.18
ORG 81.55 | 87.95 | 8113 | 77.81 | 73.58 | 75.24 | 82.54 | 77.95 | 87.80 | 82.29 | 80.78
LOC 89.04 | 84.43 | 87.87 | 82.23 | 81.88 | 86.47 | 92.63 | 84.77 | 87.17 | 74.88 | 85.14
ALL 88.46 | 91.08 | 89.96 | 86.69 | 86.04 | 89.55 | 90.56 | 87.54 | 90.53 | 85.51 | 88.59

A1379% 98-8 ANANNATLEIULBINIINARDLKU LA ABINDULATUAINITLUITNIANANENAINT 10 AFY

WSG Recall (%)

(token) 1 2 3 4 5 6 7 8 9 10 Mean
A8UN19UIZHIAHNANENAY

PER 94.07 | 95.77 | 92.09 | 94.93 | 88.95 | 9540 | 89.99 | 90.75 | 94.96 | 94.11 | 93.10
ORG 80.03 | 81.16 | 75.58 | 71.02 | 69.33 | 72.00 | 78.39 | 75.08 | 76.96 | 72.81 | 75.24
LOC 70.85 | 82.65 | 76.34 | 7743 | 7859 | 78.32 | 78.95 | 65.52 | 77.97 | 76.08 | 76.27
ALL 82.64 | 88.22 | 83.97 | 82.63 | 80.81 | 85.61 | 84.45 | 78.44 | 85.82 | 83.46 | 83.61
PAINITUTLUIRNANLNAS

PER 93.95 | 95.88 | 93.99 | 95.35 | 89.13 | 93.69 | 91.01 | 92.22 | 94.87 | 94.80 | 93.49
ORG 83.41 | 83.22 | 76.45 | 74.09 | 70.21 | 73.69 | 80.19 | 78.67 | 78.62 | 76.87 | 77.54
LOC 73.85 | 8429 | 76.73 | 77.94 | 7890 | 81.21 | 79.45 | 66.24 | 78.88 | 76.68 | 77.42
ALL 84.56 | 89.30 | 85.27 | 83.97 | 81.22 | 85.84 | 85.58 | 80.31 | 86.46 | 85.30 | 84.78




AN37190 B-9 A1 F-measure UB9N13NARDLULLIANABINDULATUAINTLIENIRNANENAITI 10 AT

140

WSG F-measure (%)
(token) 1 2 3 4 5 6 7 8 9 10 Mean
A8UN19TUIZHIAHANENAY
PER 90.32 | 95.36 | 94.14 | 9543 | 92.53 | 96.03 | 92.74 | 93.04 | 94.81 | 93.41 | 93.78
ORG 8110 | 8552 | 7913 | 7527 | 7197 | 73.98 | 81.89 | 76.51 | 82.09 | 77.90 | 78.54
LOC 79.14 | 84.38 | 82.06 | 80.41 | 80.72 | 82.85 | 85.23 | 74.57 | 83.02 | 75.58 | 80.80
ALL 84.33 | 90.05 | 87.26 | 85.21 | 83.72 | 87.64 | 88.20 | 82.76 | 88.60 | 84.98 | 86.27
PAINITUTLUIRNANUNAY
PER 93.87 | 95.80 | 95.04 | 95.65 | 9257 | 95.70 | 92.57 | 94.46 | 94.15 | 93.22 | 94.30
ORG 8247 | 8552 | 78.72 | 7591 | 71.86 | 74.46 | 81.35 | 78.31 | 82.96 | 79.49 | 79.10
LOC 80.74 | 84.36 | 81.92 | 80.03 | 80.36 | 83.76 | 85.54 | 74.36 | 82.82 | 75.77 | 80.97
ALL 86.47 | 90.18 | 87.55 | 85.31 | 83.56 | 87.65 | 88.00 | 83.77 | 88.45 | 85.40 | 86.63
Ay ARLILAANINA

PN3197 210 ANANHLALEN TSN NTNAGELILLLS ABaaULAT AN I ST anARAN BRI 10 A%

SSG Precision (%)
(token) 1 2 3 4 5 6 7 8 9 10 Mean
8UNNTUIZNIAHANEINAY
PER 94.34 | 9515 | 98.83 | 96.27 | 95.94 | 97.82 | 98.13 | 93.80 | 94.15 | 93.35 | 95.78
ORG 86.33 | 91.74 | 8210 | 86.85 | 76.52 | 80.40 | 86.33 | 83.36 | 88.48 | 82.29 | 84.44
LOC 89.56 | 85.27 | 86.13 | 87.18 | 83.93 | 89.63 | 91.10 | 85.87 | 87.50 | 76.06 | 86.22
ALL 90.05 | 92.11 | 90.52 | 90.57 | 86.78 | 91.23 | 92.65 | 88.26 | 90.81 | 86.15 | 89.91
PAINTTUTLNIRNANUNAY
PER 94,11 | 92.33 | 91.04 | 9147 | 86.60 | 94.74 | 90.13 | 87.09 | 91.43 | 9251 | 91.14
ORG 84.74 | 86.79 | 79.82 | 83.72 | 7517 | 76.22 | 82.50 | 83.05 | 86.55 | 80.93 | 81.95
LOC 88.27 | 84.23 | 84.69 | 81.98 | 81.38 | 87.77 | 90.22 | 82.46 | 85.13 | 74.66 | 84.08
ALL 88.96 | 88.72 | 85.96 | 86.32 | 81.83 | 88.01 | 87.49 | 84.64 | 88.43 | 84.92 | 86.53
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AN39N B-11 ANANNATLAIUIAINIINARALULILANABINAULAZNAINTUIENIRNANEINAINT 10 AFI

SSG Recall (%)

(token) 1 2 3 4 5 6 7 8 9 10 Mean
A8UN19TUIZHIAHANENAY

PER 93.25 | 96.97 | 90.31 | 94.11 | 87.95 | 9545 | 89.11 | 92.34 | 93.76 | 94.89 | 92.82
ORG 83.33 | 83.18 | 76.08 | 77.24 | 70.70 | 77.33 | 81.97 | 78.40 | 80.37 | 78.52 | 78.71
LOC 72.71 | 83.06 | 78.18 | 77.93 | 77.43 | 77.82 | 79.67 | 60.44 | 78.20 | 69.37 | 75.48
ALL 83.46 | 88.78 | 83.05 | 83.57 | 79.88 | 86.50 | 84.84 | 78.72 | 85.56 | 83.84 | 83.82
PAINITUTLUIRNANUNAY

PER 93.35 | 9715 | 9245 | 95.38 | 88.09 | 96.49 | 91.46 | 93.36 | 94.63 | 95.32 | 93.77
ORG 85.64 | 84.08 | 78.02 | 7942 | 72.05 | 78.06 | 83.59 | 81.33 | 82.10 | 80.96 | 80.53
LOC 75.80 | 84.14 | 78.55 | 79.05 | 77.95 | 80.86 | 80.76 | 61.43 | 79.23 | 70.66 | 76.84
ALL 85.26 | 89.42 | 84.82 | 85.17 | 80.50 | 87.89 | 86.70 | 80.40 | 86.76 | 85.23 | 85.21

AN37190 B-12 A1 F-measure A89N13NARALLLILANABINDBUAZAAINITUIEHIALANEUFINI 10 AT

SSG F-measure (%)

(token) 1 2 3 4 5 6 7 8 9 10 Mean
A8UNN9TUIZHIAHANENAY

PER 93.79 | 96.05 | 94.38 | 95.18 | 91.77 | 96.62 | 93.40 | 93.06 | 93.96 | 94.12 | 94.23
ORG 84.80 | 87.25 | 78.97 | 81.77 | 73.49 | 78.83 | 84.09 | 80.80 | 84.23 | 80.36 | 81.46
LOC 80.26 | 84.15 | 81.96 | 82.30 | 80.55 | 83.31 | 85.00 | 70.94 | 82.59 | 72.56 | 80.36
ALL 86.63 | 90.41 | 86.63 | 86.93 | 83.19 | 88.80 | 88.57 | 83.22 | 88.11 | 84.98 | 86.75
PAINITUTLUIRNANUNAS

PER 93.73 | 94.68 | 91.74 | 93.38 | 87.34 | 95.60 | 90.79 | 90.12 | 93.00 | 93.89 | 92.43
ORG 8519 | 8542 | 7891 | 81.51 | 7358 | 77.13 | 83.04 | 82.18 | 84.27 | 80.95 | 81.22
LOC 81.56 | 84.19 | 81.50 | 80.49 | 79.63 | 84.18 | 85.23 | 70.41 | 82.07 | 72.61 | 80.19
ALL 87.07 | 89.07 | 85.39 | 85.74 | 81.16 | 87.95 | 87.09 | 82.47 | 87.58 | 85.07 | 85.86
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Precision (%)

WSG

1 2 3 4 5 6 7 8 9 10 Mean
AANLIR unigram WAY bigram + TWNAILTUN 3 AN
PER 85.96 | 91.07 | 92.87 | 90.64 | 89.77 | 88.21 | 89.03 | 88.84 | 87.70 | 88.81 | 89.29
ORG 85.69 | 88.25 | 83.16 | 83.02 | 79.25 | 79.35 | 86.71 | 88.63 | 88.71 | 83.54 | 84.63
LOC 86.68 | 85.71 | 77.35 | 75.87 | 79.07 | 85.76 | 83.05 | 7717 | 81.77 | 76.62 | 80.91
ALL 86.09 | 88.76 | 86.21 | 83.81 | 83.43 | 85.06 | 86.79 | 85.32 | 86.41 | 84.27 | 85.62
AANLIF unigram WAT bigram + TWAILTLN 2 AN
PER 87.13 | 90.15 | 9194 | 90.32 | 89.72 | 89.35 | 88.96 | 91.13 | 86.33 | 90.67 | 89.57
ORG 84.74 | 88.43 | 83.42 | 84.38 | 78.97 | 78.55 | 86.00 | 88.84 | 88.29 | 83.93 | 84.55
LOC 86.85 | 84.38 | 76.74 | 75.62 | 78.96 | 86.58 | 83.48 | 77.94 | 82.16 | 77.01 | 80.97
ALL 86.08 | 88.25 | 85.78 | 84.13 | 83.26 | 85.50 | 86.59 | 86.41 | 85.87 | 85.27 | 85.71
AaANLR unigram WAT bigram + TWAILTLN 1 AN
PER 89.64 | 88.37 | 90.87 | 90.82 | 92.06 | 87.90 | 87.21 | 92.39 | 86.88 | 92.56 | 89.87
ORG 8594 | 88.29 | 82.59 | 84.06 | 81.23 | 78.87 | 88.12 | 88.34 | 89.42 | 8543 | 85.23
LOC 86.84 | 84.79 | 77.97 | 7913 | 79.21 | 85.85 | 83.33 | 76.19 | 83.28 | 78.65 | 81.53
ALL 87.22 | 87.64 | 85.21 | 85.13 | 84.85 | 84.78 | 86.67 | 86.20 | 86.75 | 86.97 | 86.14
PNNIT -2 ANAYNLATLADLTBSNNINARALILILANAB 10 ﬂg’qLﬁ@ﬁ@mmﬁﬁﬁwﬁuwﬁqqma y

Recall (%)
WSG

1 2 3 4 5 6 7 8 9 10 Mean
AANLIR unigram WAY bigram + TNAILTLN 3 AN
PER 75.95 | 89.08 | 81.61 | 84.76 | 81.56 | 81.88 | 76.30 | 82.95 | 85.83 | 87.68 | 82.76
ORG 70.14 | 76.72 | 68.62 | 65.05 | 59.26 | 64.35 | 72.91 | 67.82 | 69.30 | 61.88 | 67.61
LOC 64.75 | 71.81 | 60.66 | 57.87 | 65.27 | 68.06 | 66.97 | 62.70 | 71.22 | 69.16 | 65.85
ALL 69.64 | 79.73 | 72.30 | 69.11 | 69.40 | 72.70 | 72.81 | 7116 | 75.65 | 72.87 | 72.54
AANLR unigram kAT bigram + TWAILTLN 2 AN
PER 75.44 | 88.83 | 80.79 | 8494 | 81.11 | 81.71 | 76.86 | 85.61 | 85.83 | 88.04 | 82.92
ORG 69.50 | 75.54 | 69.20 | 65.32 | 59.61 | 64.83 | 72.91 | 66.67 | 69.30 | 62.03 | 67.49
LOC 64.57 | 7297 | 60.38 | 58.25 | 66.14 | 66.58 | 66.74 | 64.11 | 69.73 | 68.51 | 65.80
ALL 69.20 | 79.34 | 7214 | 69.38 | 69.62 | 72.34 | 72.97 | 72.01 | 75.24 | 7293 | 72.52
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AANLIF unigram WAY bigram + TWAILTUN 1 AN

PER 76.71 | 86.65 | 78.61 | 83.19 | 79.91 | 79.49 | 74.61 | 85.04 | 84.85 | 87.86 | 81.69
ORG 70.63 | 74.54 | 68.62 | 65.19 | 58.02 | 63.40 | 72.49 | 67.16 | 68.38 | 61.41 | 66.98
LOC 65.62 | 71.04 | 60.93 | 59.01 | 66.49 | 65.60 | 67.20 | 61.29 | 70.47 | 68.18 | 65.58
ALL 70.33 | 77.76 | 7113 | 69.00 | 68.79 | 70.71 | 72.06 | 71.16 | 74.76 | 72.53 | 71.82
P131971 9-3 AN F-measure T09MIMARELLLILS AR 10 pRuileldnnaNTRALIA LN daeRng I
F-measure (%)
WSG

1 2 3 4 5 6 7 8 9 10 Mean
ANANLTR unigram WAz bigram + TAILTUN 3 AN
PER 80.65 | 90.06 | 86.87 | 87.60 | 85.47 | 84.93 | 82.18 | 85.80 | 86.75 | 88.24 | 85.86
ORG 7714 | 82.08 | 75.20 | 7295 | 67.81 | 71.07 | 79.21 | 76.84 | 77.81 | 71.10 | 75.12
LOC 7413 | 7815 | 67.99 | 65.66 | 71.51 | 75.89 | 74.15 | 69.19 | 76.13 | 72.70 | 72.55
ALL 77.00 | 84.00 | 7864 | 75.75 | 75.77 | 78.39 | 79.18 | 77.60 | 80.67 | 78.16 | 78.52
AANLTF unigram WAY bigram + TWNAILTLN 2 AN
PER 80.87 | 89.49 | 86.00 | 87.55 | 85.20 | 85.36 | 82.47 | 88.28 | 86.08 | 89.34 | 86.06
ORG 76.37 | 81.48 | 75.65 | 73.64 | 67.94 | 71.04 | 78.91 | 76.17 | 77.65 | 71.34 | 75.02
LOC 74.07 | 78.26 | 67.58 | 65.81 | 71.98 | 75.28 | 7418 | 70.35 | 75.44 | 7251 | 72.55
ALL 76.72 | 83.55 | 78.37 | 76.05 | 75.83 | 78.37 | 79.20 | 78.56 | 80.20 | 78.62 | 78.55
AANLTR unigram WAY bigram + TWAILTLN 1 AN
PER 82.67 | 87.50 | 84.30 | 86.84 | 85.55 | 83.48 | 80.42 | 88.56 | 85.85 | 90.15 | 85.53
ORG 77.53 | 80.84 | 74.96 | 7343 | 67.70 | 70.29 | 79.54 | 76.31 | 77.50 | 71.45 | 74.95
LOC 7475 | 77.31 | 68.40 | 67.61 | 72.30 | 74.37 | 7440 | 67.93 | 76.34 | 73.04 | 72.65
ALL 77.87 | 8241 | 7754 | 76.22 | 7598 | 77.11 | 78.69 | 77.96 | 80.31 | 79.10 | 78.32




dayauLILAANNNA

A1INN T-4 ANAYINUNUENTBININAARLULILIANAR9A 10 ATle IR nIaNTRANLTLNT95N4

145

Precision (%)

SSG

1 2 3 4 5 6 7 8 9 10 Mean
AnLANLTR unigram WAT bigram + FALFUN 4 WeA
PER 89.77 | 93.63 | 93.87 | 91.85 | 89.50 | 9247 | 91.43 | 91.20 | 90.22 | 92.79 | 91.67
ORG 83.67 | 87.55 | 83.98 | 81.61 | 74.71 | 74.79 | 82.64 | 84.29 | 84.83 | 83.05 | 82.11
LOC 85.74 | 81.85 | 73.60 | 7845 | 78.12 | 84.23 | 83.60 | 75.38 | 81.77 | 71.05 | 79.38
ALL 85.92 | 88.44 | 86.03 | 84.30 | 81.66 | 85.15 | 86.13 | 84.23 | 86.03 | 84.14 | 85.20
ALANLR unigram WAL bigram + FLFUN 3 We9A
PER 90.64 | 93.63 | 94.14 | 92.68 | 88.31 | 91.52 | 91.12 | 92.29 | 90.46 | 92.56 | 91.73
ORG 83.96 | 8797 | 84.41 | 81.36 | 7762 | 73.84 | 84.60 | 85.74 | 85.59 | 83.72 | 82.88
LOC 86.55 | 81.38 | 73.31 | 77.78 | 77.35 | 84.89 | 82.71 | 74.08 | 81.79 | 73.56 | 79.34
ALL 86.56 | 88.54 | 86.16 | 84.28 | 81.75 | 84.65 | 86.62 | 84.65 | 86.38 | 84.94 | 85.45
AANLIR unigram WAL bigram + FLTUN 2 We9A
PER 90.50 | 92.74 | 94.28 | 92.80 | 88.44 | 91.77 | 90.98 | 92.17 | 90.76 | 92.05 | 91.65
ORG 8450 | 87.86 | 8547 | 81.82 | 7835 | 7417 | 84.89 | 85.86 | 86.87 | 84.51 | 83.43
LOC 86.96 | 81.45 | 72,55 | 78.36 | 77.87 | 84.59 | 82.80 | 74.15 | 81.44 | 72.88 | 79.30
ALL 86.88 | 88.22 | 86.52 | 84.63 | 82.22 | 84.80 | 86.71 | 84.68 | 86.85 | 84.82 | 85.63
P39 9-5 ANANNHATLAILTIBINNTNARELILLLANAR 10 ﬂg’qLﬁ@ﬁ@mmﬁﬁﬁwﬁuwﬁqqma y

Recall (%)
SSG

1 2 3 4 5 6 7 8 9 10 Mean
AMANLIR unigram WAL bigram + FLFUN 4 We9A
PER 77.72 | 92.72 | 81.34 | 86.87 | 80.51 | 88.21 | 77.84 | 86.36 | 87.77 | 88.59 | 84.79
ORG 73.19 | 78.89 | 71.35 | 70.97 | 56.26 | 65.31 | 75.14 | 72.25 | 72.98 | 68.13 | 70.45
LOC 70.33 | 78.38 | 60.93 | 59.39 | 66.67 | 69.53 | 70.84 | 60.48 | 73.45 | 70.13 | 68.01
ALL 73.29 | 83.28 | 73.30 | 72.58 | 68.51 | 76.03 | 75.16 | 73.24 | 78.32 | 76.07 | 74.98
AANLIR unigram WAL bigram + TLTUN 3 We9A
PER 78.48 | 92.72 | 80.93 | 86.51 | 79.31 | 88.55 | 77.70 | 86.17 | 88.35 | 87.86 | 84.66
ORG 7223 | 78.39 | 71.35 | 70.97 | 57.50 | 64.83 | 74.44 | 71.10 | 73.16 | 68.28 | 70.23
LOC 69.63 | 77.61 | 62.30 | 58.44 | 67.36 | 69.04 | 70.84 | 61.09 | 74.69 | 70.45 | 68.15
ALL 72.85 | 82.89 | 73.41 | 7220 | 68.68 | 75.89 | 74.84 | 72.93 | 78.93 | 75.93 | 74.86




146

ANLANLTR unigram UAT bigram + FALFUN 2 We9A

PER 7722 | 9296 | 80.79 | 85.81 | 79.16 | 87.69 | 77.84 | 86.93 | 87.77 | 88.04 | 84.42
ORG 7175 | 7755 | 70.77 | 70.16 | 56.79 | 63.88 | 73.74 | 69.79 | 72.98 | 67.34 | 69.48
LOC 69.81 | 77.99 | 60.66 | 59.77 | 66.32 | 68.80 | 71.30 | 61.29 | 72.95 | 72.40 | 68.13
ALL 7241 | 8265 | 72.80 | 72.04 | 68.07 | 7518 | 74.73 | 72.75 | 78.18 | 76.00 | 74.48
P13197 9-6 AN F-measure T189MIMARELLLILS AR 10 pRuileldnnaNTRALA LR I
F-measure (%)
SSG

1 2 3 4 5 6 7 8 9 10 Mean
ANANLTR unigram WAL bigram + TLFUN 4 WeNA
PER 83.31 | 93.17 | 87.15 | 89.29 | 84.77 | 90.29 | 84.09 | 88.72 | 88.98 | 90.64 | 88.04
ORG 78.08 | 83.00 | 77.15 | 7592 | 64.19 | 69.73 | 78.71 | 77.81 | 78.46 | 74.85 | 75.79
LOC 77.28 | 80.08 | 66.67 | 67.60 | 71.94 | 76.18 | 76.70 | 67.11 | 77.39 | 70.59 | 73.15
ALL 79.10 | 85.78 | 79.16 | 78.00 | 74.51 | 80.33 | 80.27 | 78.35 | 81.99 | 79.90 | 79.74
ALANLTR unigram WAT bigram + FLFUN 3 WeNA
PER 8412 | 93.17 | 87.03 | 89.49 | 83.57 | 90.01 | 83.88 | 89.13 | 89.39 | 90.15 | 87.99
ORG 77.65 | 8291 | 77.33 | 75.81 | 66.06 | 69.04 | 79.20 | 77.74 | 78.89 | 75.22 | 75.98
LOC 7718 | 79.45 | 67.36 | 66.74 | 72.01 | 76.15 | 76.32 | 66.96 | 78.08 | 71.97 | 73.22
ALL 7911 | 85.62 | 79.28 | 77.78 | 74.65 | 80.03 | 80.30 | 78.36 | 82.49 | 80.18 | 79.78
ALANLIR unigram WAL bigram + FALFUN 2 We9A
PER 83.33 | 92.85 | 87.01 | 89.17 | 83.54 | 89.69 | 83.90 | 89.47 | 89.24 | 90.00 | 87.82
ORG 7760 | 8238 | 77.43 | 7554 | 65.85 | 68.64 | 78.92 | 76.99 | 79.32 | 74.96 | 75.76
LOC 77.44 | 79.68 | 66.07 | 67.81 | 71.63 | 75.88 | 76.62 | 67.11 | 76.96 | 72.64 | 73.19
ALL 78.99 | 85.34 | 79.07 | 77.83 | 74.48 | 79.70 | 80.28 | 78.26 | 82.29 | 80.17 | 79.64
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