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Unknown Word Extraction from Corpora Using n-gram Statistics

SHINSUKE MORI' and MAKOTO NAGAOtt

Dictionaries are indispensable for NLP as a source of information of grammatical functions
or meanings of words. Much endeavor is being made to reinforce their vocabulary. Given
continuous increase of new words or technical terms, building a dictionary takes vast effort
and unknown words are inevitable at any step of analysis and this causes a grand problem.
To solve this problem, we propose a method to extract words from a corpus and estimate
part-of-speeches (POSs) which they belong to simultaneously using n-gram statistics, based
on the supposition that distributions of strings preceding or following words belonging to the
same POS are similar. Experiments have shown that this method is effective to infer the POS
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of unknown words and build a dictionary.
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Fig. 1 Environment of the string “%1L.”
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Fig. 2 An example of EDR corpus.

PlEiCRRI-2 b2 e0d e, DUTORBILEEE
P ET, XFFSERZRORFICE T HHE
ERODLIENTES,

min F(p) subjectto peV (4)
CDEE, Fuin(p) BXFFIVHECHIERALET.

3. BamLHE

ARETHE, ETRRLREICEITVTIT— /S AH
DEBEDOXFINM LT, BETHIESLERTC
B AMFEELEET 2 HiE% BAKIRT.

3.1 ESFRFAOWEBOSE

BRFAOBREI, BEEBITEAD I — 23
T, ZORFACET I2HEZEOTMEDOILFFICH LT
WEtz LB L CROLND., FIFRTIE, HEEEHR
WEADT—2 L LT, EDR a—/8AD % Fiz,
X 2 X, EDR 29— SADOBEHO—LTH5. LFT
2, ZOBHRILDEFAORBOFEEHL LT, &
e DBREOSEFIRE BAMICHET 5.

FmFAORERZ, LTORBEZIEIZT) 2 L CEHE
T5.

(1) ELOWERZHRI MVOTRTOES%0 &
5.

(2) EBLTWARE%3—SAHBCIEICEL, %
DFNITIE T 5 TREE DRI O STFFHIATIE
T ARG NVOBEZR A7) XY b
T5.

(3) EAOHERHSHNZ M VEEBLTWIRFD
BETH 5.

FROFNEE, K2 Da—3RI2BIT B LFAOHHE
1 XFOREDOFELHIE LT, BEBISRYT. &2
T, EEOHMEIH I M VvE P, P, LT 5.
(1) P, P.OTRCOPEST%20ET S,

(2) W2 OFTHRAVEFATH 217% L2 SIEIC
By,
o 3MTH AT XFE = [. ], i =
[o]

n 77 LENC L B a— 256 ORMEME 2095

HEE BE ¥ XF  HE B
1 20% R &7 7 1 20%

1 2% w %) 1 20%

1 2% ¥ i 1 20%

2 40% O ~ 1 20%
(% 1 5) % 1 20%

3 HHEORHE

Fig. 3 Environment of the noun.
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BRTHH. BHFOFEIIBITS2HEIZIX, EDR
D—RNAPLEBESNIEEL A, B4ROFEI
BB, UTORTEHE SRS, AFESH
ELHEEZHW .

f(ex, pos) = p(pos|cx) - f(ex)

ZOKRT, fla) 3XFF a DA —XAPTOHEFET
HY, plpos|a) 1T o 357 pos BT HIEEHRET
5. XFH o B, i pos (BT HPEPIIAF
THIWF LA, BAEOFER, HEEEN0.1UED
REAENRE Lz, ZOHEBE, BRAVKETH A7
DANFIL DT =y 7B HBELEETHLZ L
Thd. /2, £112BWT, BME0ULDOES
EPFERENTVARVOBFERROBERICL B, EE,
BE0.25 AT T, AFICEBF 2y 2 0ORE o7

DT, BITEAI—NALHLBEULOBECHEL Ty
HIENEREND.
¥ HEEEHAEOERIUTOLBY.
EL S o BEERK
S EF & BFOEROK
EL i & - HGEY
FAPI=NRZETNDEEK

AR =

WAE =

n 7T AENC L B I =232 6 OKMFEME 2097

#1 EDR I—NALBI3EHRLELAE
Table 1 Recall and precision on EDR corpus.
ik WEE
R DR iy (238 Rz b
0.10 26.2% 12.6% 96.8% 86.2%
0.15 46.4% 28.3% 94.0% 80.4%
0.20 61.8% 44.0% 90.7% 74.9%
0.25 | 73.2% | 57.1% | 87.4% | 69.1%
0.30 79.8% 66.7% —_ —
0.35 84.4% 73.7% — —

F2 [BREIAZVR] 25 ERLITFIOH
Table 2 Examples of extracted words from “Science.”
Frin | BE XFF & BE B % I
0.04 115 B 0.00 0.00 0.69 0.31 0.00
0.05 117 | § 0.00 0.96 0.00 0.00 0.04
0.05 179 4 0.00 0.00 1.00 0.00 0.00

0.08 | 103 | #¥/s7H *| 0.00 0.00 0.00 1.00 0.00
0.11 11 | LAN * 0.00 0.00 0.00 1.00 0.00
0.11 63 | MHC%¥ *| 0.00 0.00 0.00 1.00 0.00
0.16 16 | HERL * 0.19 0.00 0.00 0.81 0.00
0.17 33 | AIBI%EE *| 0.00 0.00 0.00 1.00 0.00
0.17 58 | RU486 * 0.00 0.01 0.00 0.90 0.09
0.18 40 | FIN* 0.00 0.02 0.98 0.00 0.00

* AIRBETHLZEERT.

XEF L RFOHEETIZ 7,367 HTH - 72,

BT A A (1990 443 © 618,347 JLFE) 1220
THRIBOBEEMBOEREIT o7, B S FE
Bl R RFAOHEERLTR 2 T2, ki, B SR
XFEF % 3.4 BTl E BV CEEAIEE & SRR
KRB L7z, ZofFR, M ShBEDOSH, 268
A RAE L HE SN

M SN HELEEICBRRTLILIZL AEE
BT ORBEDOEILERRE 012, Biiwva7Ees
WIZED SR RERBITEY EDR O — /3205
HEL, IhODHEELREIGEML 2. BRPE
FEICBWTI, FHENZRZhORFAD S ERK
SNIHEFRMEEEZADLENDHS. COMEIIFEEICE
BThHY, BB Lo TEBITEENTRLI 2D
5. THIE, TAMRNEZHWSASLERTHY,
HEELHEICEBINT 2D T X M X o THREDHER
T35, BAORETIHETE, XEFNFERFTLL
THOWONIHEEIEOLNLDT, UTORD L 12,
FHEOHE L HENEEZEN BOREONSR L %
Ha—NRABIAEEICREL/EHE T B2 LT,
ZFOHENZFEI—NABR LB A0OHERE LD
BRI ROHE BT 22 LN TE S,
Sizee
sizes
Z I T sizee b sizes EFNEFNEDR 2—/8A L H

f' (e, pos) = f(e, pos)
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PREEENRT, ARV AT A0RED 1D [ 7
VYA FEAORR ] (1990 44 A5, pp.80-90)
AT L7z, FORR, ERE (ELVWSEEIELVG
FAVEZ LN BEEOEIE) 1298.2%THY, M
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D1DOTH 5.

4.3 FEROFHE

£1 55, BFEMENIZEBEEEITNI L5 H
. ZOMRIL, 22 HITRRREDP HEINDLE
REe—FKTH, ¥/, HBEEEIEVIEZEEENFER
ThrEAD Do, Thd, HEtWFELZHVTY
LZZERLBRICTFHENS. BY0E R, UTo
2BEICET 5.

o FIREDHHD S % HITFFIOTH L

o TEABE & &H DT

ARG DHH 6 % BXFFINERY) L2 b0, £LD
HEBEEOYL LB THLHETHo72 (TD
BAICIIEE SN RF PP DLTRYITH D). F
IRBZBDRD S 72 B FEY) S MO RICLBE, F1
DOBEEFRIL, FNENYSHEERL 2B, FIRE»S
RAHFERPEMABRISRVEEIONDZDT, Th
FAELRBECIE RV, BESFE L AFAOMBICME
THXFEFIE, ORFOMERITLOERI LW
720, BFTL2EVIFRD, BOEETIED 20
BHFATLIH L LEEENLBEERL, ZOHEOBPEH
Hotz. TOMBEIHT 701213, RFDRFEE
BRERLOFEEZF 2y 7 THILNELLNS.
B A n-BEORIZIE, £2 IHRLELD I,
BROXFEI L LEHXTFHOERD o7, TDL)
BXFEFISHETEL I, KFEOEHRD1DOTH
5. ) 1D2DEHELT, FRFETHoTHREH
PHETELEIFHTFONSG. FlLLT, £240
(§5] 13,185 & [852 | OFEHTHB I LAHT
bRB. FRNFNRORFDHTEHERIT, HRERITC
RAGEFERL COFEOTIROBI, Bl LT
JHF %52 572003 X 7 EOERE LTAEDTS
5. FFFEOEFNL, FEMMEVEEOBEIMEVC
LChD. Thit, HEHOFEL AV BHA 1Y
LNRWEETH 5.
RFEEZICH L THS 2T 25413, BHEL
BAEORECHE L OBRIZERL, BBIETLT
INLERETHIENEETHS .
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5. b

ABRLTIX, BREFOSBITER CRIEL 25K
HEBIZWHT A 7280, I—RADLOHEOME L #
DRFADWE L FRICAT ) FEERELL. ZOKE
i, A—REICET 2 BEONBICMET 5 XFIR
BT 2LV IIREICET . EROBR, oKXk
BENTH B EFHLD SN RFEERIRMED
HEBECEFEICAYNTHS.

2 % XM

1) BB R, & B/ XREEEHELBET A0
n 7 7 AREETOED L BN O BB, Bl
HELFEEHRYS, pp.1-8 (1993).

2) FmitE, FEEY  BUN S5 ARV
FRERRFAO BE, WRAEZEARIE,
Vol.36, No.1, pp.32-40 (1995).

3) db AT, AVEREKER, HT 2, KEOKEE A
HEXREZHVEI-SApL0ERERO
HEpHIL, HHRLEZERF/ILEE, Vol.34, No.9,
pp.1937-1943 (1993).

4) FEE  XFF L BBRXTF L OBRREENE
b2 FIA L -2 B SCRRB O B8, HRe
B AR RE, pp.39-46 (1994).

5) #E 1§ BH &, WE F . N-gram z v
EGRILRERO BRI, Proc. 1st An-
nual Meeting of the Association for Natural
Language Processing, pp.313-316 (1995).

6) WHAT . —2—ABFERBT— I R—ADLDE
By — o, %50 OFRLEZAEEK
AERICHE, Vol.3 (1995).

7) HAEFLEEMAR | EDR B tiEss st
BHsE (1993).

8) MAMHE, BAEEE, FEERLC, UK #, K
B R HAFERERBN A7 4 JUMAN f#
H#FHAE, version 2.0, REAFETERRENZE
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