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Extraction of unknown words by the probability to accept the
kanji character sequence as one word
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In this paper, we propose a method to extract unknown words, which are composed of two or three
Kanji characters, from Japanese text. Generally the unknown word composed of Kanji characters are
segmented into some words by the morophological analysis. Moreover, the appearance probability of
each segmented word is small. By this characteristic, we can define the measure to accpet two or three
kanji characters sequence as an unknown word. On the other hand, we can find some patterns for
word segmantation of unkown words. By applying the above measure to Kanji character sequences
with these patterns, we can extract unknow words. In the experiment, the F-measure for extraction of
unknown words which are composed of two Kanji characters was 0.684 and the F-measure for extraction
of unknown words which are composed of three Kanji characters was 0.182. Our method does not need
the frequency of the character sequence a in the training corpus to judge whether a is the unknown word

or not. Therefore, Our method has the advantage that the low frequent unknown word are extracted.



1 @FUBHIC

KBTI 2 XFHDL VI3 LTEENIL R B K
BETIFA ML BBMB T A2 FRERET S,
TREEBFTO 1 DOFREL L CRAELE D
b, ARFEOHE . RHFEIL X > THREEBITOHE
EOEDSERY . BEERTOBEEto—RL % -
TWh, FRHDTFAMHOKRHANERBHT S
ol REESBTOBEm LICERKT 2, 7030
£, EHRHBoRTLEL L TRAXBEHHOEE
HAEH SN T W5, BEREMBEEIT2 )B4,
N&, %, SHELREEREFEL LThobhR
T, FITHRMBELRIN T 2HMHPET
nTwa,
TERALFOHLIXFRELED L S RIS
FHETFTFAMLOIY L Th, ZOLFEFHTF
FILERB SN TR VEES, TOXFEELXFE
FIAREFEIC R o TWAZ b b, ZOFEDEK
BIIERERH I F LT THRREINSE Z LS
. FHOELYHEEHRET A LT, HILBEE,
HIH SRR TH 5 o KAFEML O REE % SIXBEMA
ELLEREN L LFVINKRAEEL 2 2B6TH
5. COMOKMEBEL BT 210U, O HFEFH
HEEFI L LCIEL WO, 2L LTRMEL 2o
TWAEDPDHENREL RS,
ZOHERTE IR, BEELRAFEOX
I ETBETRETHD, W2IZ, [HRSE]
EVI)NFERREZTAS, i, [HR] &
[BEE] tv ) 2BEIP ORI EHZLELN
. HERETH D, —H. [HRSE] 120
HEELEZ, TOHEEIHEICRRENLTWERT
I, RHGEL 25, 1 HEEL AL S A AELH
DT L SKRMEMB LI ONEN, 22T
BEDILIICHWR VI EIZT S, 1 HELLTH
ROBEAFEINEREFEL L THL, RANFELR
ER WV,
CONEEE DL, BHEI S SRS R
FEOXFHRIZIBIE | RIS, EE, SHBR S
NLZRHFEORSII2HZVIIZTHLEER S
ZLNTEDL, ARTREF 2 XFHL VT3 X
FHLBRINLROBELHBONRE TS, Y
K. FNUNOFED SR SN D RAEOKRM
BEETHLH, BRL72 L9, By HFRES
THREINARABEITFHOEDLYE2LH 2R
FH¥TEXLDT, ZZTRIRELEV, $7-F

Re%EURMEOME D EELBETIEH 55,
FHEFEOL )L XETIH, FRETERILEN S
EZFDEGIIEVEER, I TEHRE LV,

CITRETLFER., T TRERBITLITE
WV, HIHEFIPREL Y -V IZho e
2. ZOHEEFIFRMBOTESESH L LEZ T,
KHGEBEME LTI ¥, KICEOHEST ¢
Y 2 EHEOXTHHNF 1 BEELTHODbIS
HEYEZT S, 4 HE w OXFHNH a DL
X, w=lo EFELILET R, KIZ, XFF a
PHEBLLTHOEDNLHEEL Pla) LHFLZL
1295, £LTHEES |of|3l PRAFBLLIRE
m{af) EUFIC Lo TEET 50

m(af) =1 - P(a)P(B)

CDENHAREEBZ 2HEIC. RAFELLT
WY 5. Pla) OFtEIX, -8R (PL—=¥
77—%) b, UTOXTRDTE,
(|a

22, oflal) 1R EHE o] T —SAEOEETH
9. cla) 3XFEF a DI—NNAFOEETH 5,

FFHIILFET af FRMEEPE ) P OHBFIC
Q—=NRZAPD af OEEZFIAL TV iV, TD7:
W, I=NAPTEEEORAEDRETREL W
I BETHH 5,

BB FRTHCRERBITE [FZ (version
2.0b) | THAHZ L EFFRELTE

2 KHEEIC & B HERBAFTOS
Vise—2

ARTR2AFHLVRIAFOEFPLL S
RAFEHRLL TS, TTREDICERTIR
DFokEzs<.

BE EFF] a BRAFTHo72HE, a 2 ELL
TRREBEN T 5 & a ORTERICHEESFO
YUNEFEL 5

COREBERTABIIFET B, TLALD
BEZOETBIIRIL TS,
FEDOREFRELLTWAETHE, BFE T a
L b D2 XFF ab BSRHFETH o 2 BE, B
FHRITIZ L 5 ab OHEFHIUTOL IR B,



NG —20 ' |ab| — |ab|

FLEFIFa,b,c b b EFF) abe DTk
HEFETH o 7-3FE. WERBINC X 2 EEIEOE
RIZDTD 3 20BAEOVTRRICE B,

INg—21  |abe| — |alblc]|
INZ—22 ' |abc| = |albc]

INZ—23 . |abc| — |ablc|

INLDZERL, FTIRUDICHERBEN

T, EEFENOERP LED Y —VithT
FE o TTEFF R RAFROBEHE LTMOETZ
ESTE B,

3 EKHMEOHMEH
3.1 KRMEBLEHTETTIRE

XEF a b 1 BEICRAIHEREPRDE D IZES
T3,

727200 e(a) i = N2 FES] a ATHBIL
2B THY. oa)) IXLFEF a b1 BELLT
HELZAMTH L2, hid, XFFladdbbbd
NA-EBC a2 1 HELL THEITShEREE
LTwb,

HECKRERTHS a1 HBIIR)RTVE
V) Z i a SRABCEYRTVEN)IZET
HBo TDZENDL, LFEH a HRHEHE D 2
& Pla) OREEHLHMTLIEHNTES, L
PL. aFERAMBTHIEE, XFF a1 H
FEELTHBITAEE c(la]) 270 £ %2 5720, a
BRFETZVWEHNB S TLE Y,

£ 2T, FWTIIKRAEBHEO L L LT, #E
Pla) Db DI, XFF o PRHFBICLZ HRE
EHw5,

XFF) o B ERBITICLY |Bly| EAEISH
7ol ¥ B, FFIHIEL & 2 HERIFIHROIFT)
IRAFL 2\ EE R NT TS a %5 XFF |8l
ZHE KN BRI P(B)P(y) LT B Z LAt
TX 5,

DI EMG, BEES o A 1 BEL LR ARE
ma) T L FDO XY Icgko 72,

m(a) =1 - P(B)P(y)

COREDHEFKEVITY . FOLFEF o 25
FanpwIaffeEdkEw, 2 W FRMETDHS
THEMHEAKE

T2 — 3 DBAITOVTIE. mELUT®
LICED B,

m(abc) = max{(1-P(a))*m(bc), (1—P(c))*m(ab)}
72\ 2 FF ab PHEEIT 2 HHEE P(ab) i
(c(ab) =0 & %)

1
P(ab) = { <(|adl) (c(ab) £ 0 DL X)

c(ab)
L35,

3.2 ERT3IEF

MR L 72N F — V2oV TREm 2 8HT52
T, RAFEEMETES, L L. REDOBERIC
EBRMESERLET 5, BIZIE, EFS] abedefg O
TEREFIRATIC X 2 BEEESEHIDHERAT |ablc|dle| fg| 72
ELES. ZOBAE |able|s [cldlel. |c|d]. [d]e]
le|fg| BRMFBEOEME LD, ZZTHL |c|dle|
DRMFE LT ENIUE ZOHD |ablcl. |e|d|
[dlel. lelfg] WRMFEBC 2D LIz,

ZOLI BRI T, S 2T, Sy —
ks REDOBRIEF % #7:, BAMICIZUT
DIEFEREL 720

INF =1 —=> NF— 0 -—>
INF =2 —> NF—3

EROBITHAE, T - 10 |c|dle] B3k

DL IPERT . RAELHWTEIUL, B
EIL |ablede|fg| ICEET B, 2L T, /NF -V
0. /%% =2, ¥y — 3 %IRRT,

Tz AU XY =2 THEATE 2 G e
ETHHELEZ OIS, LOBITIX |c|d] & |dlef
WENIDH7:5, ZOL) LHEE, REm OK
FVHEERT 5,

4 EE&

BHFH 94 FROHEEE 1 5 BEXE
P EEFE TR ). ThE b il 2 XTH



20iE 3 XFDEFY] o FWHEEIILR 2HE P(a)
*EHLTBL,

4.1 HEEEH 5> OKRMEME

HHEH 95 EEDOFMD 1,000 X% T A ML
CLTHRHEOMBERTITR o7 BAOICFE
(2 k) 2 CFEF 20 FEEE, 3 LTS 3 EEok
HNELHOHP LD HLTB W, Thbik 1
A S

£ 1. KGR
HIE. Fis. WA, FIBE. B, 1EM
B, BB, M. $E. B89, BT
R, . T, EE. WE. B
g, &k, =EE, B, FITE

Fo, HOPULOERICE D EYZHEE AN
THW, ZORRI ZTHREL-HMEIX, 7 —
Y 1A50.90, /SF =0, 2, 3A°0.98I2% o7

£ 1LICBETOLNTWARMET, AFHETHIE
TEXLDDER 2IIFRT,

# 2 AFETHIHMTE 2 RAFE
FO3h. MR, FIEE. (R
BE. BE, EF. &
B, R, REE. e
k. B

2 WFEDEFD S B RAGEICBVT, RFEIC
;hm&ttﬁﬁﬁlsﬁﬁm?f\ﬁﬁﬁm&u
13FEFTH o720 T, IEFERIT = = 0.722. BHEE

13 2 x 0.7%% x 0.650
I — = 0.650. " 0.
: 20 0.650 F f 0.722 + 0.650 0.684

Yhrole $7083 XFDODEFENL DL RAMFET
2, AFEICIDHBLARAE 8 BHOD
L, BT 1 BETH DT, EBEX
X = =0.125 . BHEZ g:aua\F‘ﬁu
2x%m5xa%3

= 0. % 7::0
012570333 - 0182 E%e

4.2 FHEBOERICL 3KRMEDHME

Bk L7-EBO L 5 ICHEOXEN S RME
T 584 3 LFEDOEF,L 2 5 RAFOHB
FERMFEN-0I, BEHELHL Z EPHEECE
o FITEETI 1 20TRELT, 3XFD
RS % B RAFEE MAIMICERL . £OKA
ERHETE LY I T ARLERY TR o7

FPEIL -2V /X ThLEHHN 94 £
Eo 1ERSOFREE, S 3 LFEFOEED
Ih, HENFN 1 THLHDEPNEL, Fhbrb
S U A 100 B EEAZ, FEC, EIh
HEFZELXODMHHL T/,

RICEFED 100 BEE [XE] oBEHS,LLID
BT, (R ¥ EHEL:, FlEIR 15
%] TR, ThH5? 100 BB RAEE RS, &
OFHEISN, [EE] LAV AFA2HVT ]
DHLTEWAX»S, LS 100 HORMFEIH
HTELDLEIDETN, T — VR HT
BEYESICTT, 7277L, BRI -V OWMT
[Zoff] X, 3 EBTRSABEEICRLTWS S
DERLTWAS,

NF— 2 1IEHBBWESD, Ry —v 2L 3
WCRIENH A LIhh b,

4.3 {ESEEORMZBOHH

FFEORMTE L CEREEORAFELHMBTSE
LEDNHB, FIT, YORE, BEEORNEY
M TELPRITT A0, 415 CHHTEL
FHIFED ML —= v 72— NRAFTOEE LR
o ZOERER 41TFRT,

£ 4 KEFEDOI—SAPTOHRE
HEH 0. B0, 8L 0
hHE 0. FRE 1, LR 2
B2, EF 3. HE S
st o7. FIEE D14, BB 15
VbR @ 17, T : 245

TR, AFETa-NRNATOHBERE
PIERVERHGESHHTEETH 5 Z LR TE I,



* 3: RHEEOEBIC X 5 RHFEOMMS
85—y | EMOMmE | bl A% [ EL e 3 2ol [ Emk [ BEE [ P |
Ny —1 21 14 11 0.786 | 0.523 | 0.628
NF— 2 30 12 7 0.583 | 0.233 | 0.333
N —2 3 45 12 10 0.833 | 0.222 | 0.351
FOM 13 — — — — —
5 EIE AFEORMBTHRVE VI HEREYLELE

5.1 3 XFDEFHS L BKRHAE

ABTIEI 2 XFEHE VT 3 LFOEFTILL D
REELHMBOXRE Lz, 87— 0 LNy —
Y 1IZDOWTIE BB WERFE SN 2A5, /8
F—r 2RI =V 3IIOVTIIRWERELR
Lhols, INLOBESENoEREEL T, /3
Y= 2L 3THELRNTWS, 2 LFEDEFHH
HERIC % 2RO REOWRD T IZHEYS
LLBEbhd, AFETIR 2 UF OEFF) ab ¢

ﬁ%u&éﬁxépmwzﬂﬂﬂatfﬁifw
c(ab)
VY AN M:l o TVABBFENE N, FlX

c(ab)

ITERR 42 OFERETIE

[HOR/RE/ P(BUR) = 70/71 = 0.986

/TF/ILE/  : P(LLHE) = 871/957 = 0.910

JEHE/R/ : P(§1H) = 1082/1114 = 0.971

JR/FER) - P(FEH) = 2669/2681 = 0.996
RENRINIZHI B,

THUE. ab AL TVAE S, FhoAUTE
A THELLTHEL TSI LERLTWA,
% |able] DBITREEAL 72358, P(ab) #°
1 EWfEZ T

m(abc) ~ 1 — P(c)

Eb, TN ¢S 1 BB RVWHEERDOZ &
THY., ab DT LIZFBETITERMEIE ) 2%
HEFL Tn5,

L2L., Loz RuTbhr s X HI10, KFE
TRAGELHEL 2oty —2 2 E)sy —o
SOEFFNIEERLEZ DI LITELLDON
By, DFN, RF—v2ERF -V 3IZBVT,

bhs,

5.2 BEIRRE

THEFAMPORABLMIBL LS LT AHFRIZ.
LFEFI DRI LR Y HBEST LI L TITR
bo ZOHBDIFEDEMDT A 77 1% Nagao i<
Lo TRENTz, £ Tid suffix array E% AT
ABET — 3205 n-gram ¥ EF L. BiEOILTE
DIFLDOERENDS 1 BEEL B¥ 575 %
B LT3 [3]o ¥72 Fung b i3 HEEE O EEH
DIFFEILHAT S 2 & T, #EHICE % n-gram
EWROML, PEFBOBELEBL TS (1), =
no ORFFI. BEM EEREE TH ) RAEEME
SRR LN, RAEHE Y AT AL RLEE, 1t
RELTWAYFFININL —= v ¥ a—si2tiz
HEFEIERIAL 2L TR L EVEWVIRA
ERHoTWh, ¥/ Mori i, Pl —=vFa—%
ADH B 5MmFADORMBICAMET 5 XFFHOSFA %
Ko, EEOXTHIOHESL L S L F0RFAE K
ETEFHEERELL 20 2B LIOFETHH
RBELTVAXFEFN L -y Fa—ssadc
HLBEEL LHET2UEN DS,

AHIIRAFBORE 2 RAFEL R 2 TRREER
HoO—EeELTERLZ 6] #2 TR, $T5H5%
XFFIDRAFEL % HREEE KD B, KIZKME
BOTHEIEERL RS, TOEELZFIHETS
CETHLLFHINEEELTHLDNEEED
HElErERL . JOHRBESBEN LD b
THELALTILTRAEIB TR, 227
LZOBFETIEXFFIIRAEE 2 2ES KIS
BERER L HERTHERORTRDOTWE, S5
A FE R R I HEE U bigram £ 7L 5 KD
TWHOT, RFRTHRE L2 L) 2 XFFHIE 2
DIEFEDRMELIMET 5 Z LI TE RN,



BEEBITHEEOBRBELEL W IBEAPL B, K
HERBRIBTE S, ANXIIEY TERHMG X F
It W BRBEO-OOERZBRIZFEL., £
OHEIZ EHTAZ L THREZFEMIEREZEBLEL
TW5 [T]e 7272 LRAFEMIL OB 2 b OFFHi
BN TWi VY, $7- Shinnou X LFERX—ZAD
HMM 2FBL T, BAEOHERBITICL HH

SESEERY ZEIE L7 [4)e THUC & o THREZED
mmtTﬁﬁﬁ\HMMuzﬁéﬁ%ﬁéﬁé%
oYy REVENEROBEHRIZ, PL—= T a—
NRARTONLFOPEEEXFAL T b, DD
BHEDOTFFFHORMFEBICHAL TX, 20K
DIRTFHST X 72\, T - RAEER T RE AT
THES-5EE R D LW A S | TRERFTE
B¥BET LI L CRAMFELRRTE D, AL
WREEMBITIZL Y o & BICOEI SN HERIIHL
T, HiEFa L BORTPNICL SORELEAT
BT Eizi alk BOBFEEHET A [Ble D
I AR DERE 2 BT A 77 2 RMEL T
B, BHEFa k BORYNICL SORBIIXTF
FlaB OMEEZFIAL TV EAFEAFHELEAKECE
ho AFETIa b BORYNIZL SOREI
XEF af DEEZLELLTWERY, 207D,
HD5RAFEHIGTAXFFF P L -2 T a—
NRAPCERBETH->TH, FOXFHIE RHFEL
L CHHTRETH 5,

6 BBbHWIC

KFETIZ 2 XFEHHVIE 3 LFOET» LR
KNALERMELTFA IS BT 5 FE%
BELL.

FTHLLFID 1 HEE L AR EALT
KIT, REAFEVSTHREERITC L > TEGEISN S
Ly, BYE SN L DOBEIIEIET A XFFH
HMEEL A RSBV E VI La— AT 47 A%
BAwsZ izl HLEFLFEFINRAEL 2D
REXBREL o ORI X > TRAGEL T
x5,

EROFER, 2 XFEOEFP O L 5 RHAFAEICS
W, F1E 0684 23 EWTE, T/ 3 LFDHE
FhORLFMBIIBVT, ¥ -V 1TIEFHE
0.628 SiELN7z, BYDNF -2, 3T FE
A #1035 Ll olz, BAERICIENY -2, 3D

SKRHIEEICH L T F EIMEVAS, /88— 2, 3 TK
FEARMEEL L THBL 2o BENS (I
BAELORUFHDTHE, ThHDZ ERD
AFEIFRMEHBICARD THo/ b VR B,
AFERHENBVRAEIHETEL L)
EFd b, T-BESL LT3 XFINIHLT
BENEWE V) BT ON5, 3 TFEFIOERM
SEHEOMER EESROBEEL T3,

B

AR THAEL 20— A8 LUEE, BH
¥ CD-ROM 94 B XU 95 fih 5B TWwET,
FIREZHETL TV 728 BRI E %
LEd,

SE M

[1) Fung, P. and Wu, D. : “Statistical Augmenta-
tion of a Chinese Machine-Readable Dictionary”,
Proceedings of the Second Workshop on Very
Large Corpora, pp.69-85 (1994).

[2] Mori, S. and Nagao, M. : “Word extration from
Corpora and Its Part-of-Speech Estimation Us-
ing Distributional Analysis”, Proceedings of the
16th International Conference on Computational
Linguistics, pp.1119-1122 (1996).

[3] Nagao, M. and Mori, S.: “A New Method of
N-gram Statistics for Large Number of n and
Automatic Extration of Words and Phrases from
Large Text Data of Japanese”, Proceedings of
the 15th International Conference on Computa-
tipnal Linguistics, pp.611-615 (1994).

[4] Shinnou, H. and Ikeya, M. : “Correction of
Word Segmentation Errors through Character-
based HMM”, PACLING-99, pp.131-136 (1999).

[5] ML 393k BREBTERD 6 BSH TR
WETWR B, SEAEESR, Vol.6, No7, pp.3-28.
(1999).

[6] kH EW : “BEEEFIVICL S HAGFLEIHET

2R, FEAEHMERIL (1999).

(7] A e, FFE A, e &AL RS
* B2 R R, RLE Y A AT
FELIRFF S, 98-NL-126 (1998).



