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On Analysis of the Characteristic of Unknown Words and Exami-
nation of the Available Method for Inferring Meanings

Icuiro Yamapa,! Tsuvosur Yamamura,!t Yun Sacawa,it Nosoru Ounisurff
and Nosoru Sucieftf

The existence of unknown words, not registered in a dictionary, causes a break on in-
accurate result in natural language processing. For the practical system, it is necessary to
suppose the existence of unknown words. But it is difficult to infer meanings of unknown
words, because English words usually have many parts of speech and meanings. We have
studied on estimation of meaning of an unknown word in order to construct a robust nat-
ural language processing system. First, we have investigated the occurrence rate of unknown
words and classified the words using “Lob Corpus”, a comparatively large corpus, and elec-
tronic dictionary. Second, based on the results we have obtained effective clues for infer-
ring meanings in each level of morpheme, phrase and sentence. And, we have examined
the availabilities of each method. Moreover, we have found the syntactical characteristics
of unknown words, which seems important in inferring.
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(B3] ZOEBASEMBEZCETATHRNTR
TOHE. (B, BEk, LBk R Lls
EORMBEREMCLZHDRETHR)

D%y, ERICHAREEALE T 5B, nWEMNL

FoTCUEDTIHEH DD 2 BEEOT NTAREHEL

B, 1B, ~MT VL BHLAEESEOES

13, WO HINIEDRIC, =D THREBEEND S

EEDH, ZTORBFEARBEELT L EICT B,

2.2 BHoOBE

—OICRBFEE D> THIFTLERLDODH 5.
TR, REEELMCIT ZHEESENL S0
HHDM, T, EA0 B (RFES) AE-7
REGELEETREDAPRICT 2D, EXEK
WUT, KELOBEAHALT, RBEEOMAME
O, ZNo08BAT -2

NEIT, — BRI EHED SN TV 5 LOB
CORPUS* £ e, Cda—s2 i, 1007578

* AKHCTHER L3 —s 2R3, Norwegian Computing
Centre for the Humanities X0 ALz,



Vol. 35 No. 12 S el

E RS HATFIBEENT NS, $i, Fia, B
BEROBESREC LI I oNTVS (B1).
BEBHEORO AL < odic, ¥R, EDR EF
bEEL, UNIX DR_VF x 9 W DB BRTERE
OZOERFALK., chsicd, TR 12 T6F
BEHLOBESBHINTWEDT, EFLVNLVOEH
FELE-THEW.

2.2.1 RBFEOHLBREXAE

a - A BT B RBRELA L, TOHE

BEL. CCBYIBEREENRYORHTSH
v, AUEELEHELTEI TV, BEERLIOR
ER

COEPLOIPDEXI, RBEFEILBEHON
1.5% #EWD T, D3 —s9x|3 54,207
> THIDT, —XHich OEPHEEHIL 18 fHiC
B, $6- T, FH A LEIRBEENELT
L& s, SEERUCEENETCERELTL
feetxERETZE, COHRERZ, DHDREIVK
FLOAD., TOHRID, RBEEICHETINED
WERDPHERTE 5.

2.2.2 REFBOEHEOHAE

WS WK BEELY, KXFETHE 285, /M
FOBDSILLHE, NFTHEDEAKES LA

HEE, NXFETHE DN 7 VAEASUHED 4B
DL, ZOEEFE L. BB, WHEELiza —
NRT, XOEEOHETE/NLETEINTOBED
T, TNARXETHEZMELHB T L LRR

V. TR bB, KXETHE » T2 HER, Bk
XETHE 2HE (AEL£F0E) 2B LT03 (i
Da—RATE, XBRXFTHE>TVBETEHNE
DWOTAHRNEABOBFEATTS CERREETH ).
WRAR 2ITRT.

KUFTHE ZRBEEVSOC EBEUDN, £
DEEAERBELFATH »7. EBRIC, 4,971 FEHE
o 4,786 FEXE (96%) BEFLFTH~7c. BHELH

KHBT I RERBOBBAINEZOBREED LD OMMBOEL M 2721

2, TOEED, A, BEL MR, M, ARy B
WICREESNBZOT, TKXFETHE 2¥ERLNS
DOTNDLTHEERELT, 20HTH-EH51L
WbDEZOEKRLETS. ] LOIFERE BT T

15 ThH 3. RETZEKY, 2hfhbisbini
(FEBAME DD IS BWHRER - T 270, DN
2, BETHDEBbLNIA.

€Y A4 Fick 2 EIEOBEOREGFIEL, 647
th 32 X (50%) »SEfIA BRI AMETH 7.
BT A BT B HER, 20BEAEBKFEORICH
BLTWADT, COBEAFIATICLICKD, &
BT ENTES, ThEBRFEEY A FIC
X 2 BT D BED RBZEO HBFAEL 1% Rific
135,

NA 7 v EESLREHEER, 21478 88 FEEE (41
%) bS, ¥EFEEE (co-, neo-, pre-, un-, 75 &) 1Tk B b
DTH-te. {->T, BEFOLEALZE T 5T &
D, BRI DOMBEIE L EDBD S,

£ 1 REFFOHEAR

Table 1 Occurrence rate of unknown words.

SHE 1,013,851 35
SRBHER

14,892 &

® 2 REBEOMM

Table 2 Occurrence rate of classified unknown words.

il
oy

REEFEOEE HEE F

KICFCHE B ER
XTI E BB
HUGORE -

NA T DHBBE

#] : Herold, Lytton, Nato 4,971 | 11,151 {8 (83%)

#1 . asphyxia, caesium, negro 1,776 [ (13%)

212 {8 ( 29%)

#: approx., i.r.s, r.m.s.

336 1A ( 29%)

f . avant-garde, co-existence

e R 6,197 f | 13,475 @

~ with_IN so_QL many_AP problems_NNS to_TO solve_VB ,_, it_PP3
select_VB some_DTI one_CD1 problem_NN which_WDTR might_MD be_BE the ATI

~ if_CS there_EX is_BEZ any_DTI such_ABL

DO1 2

Do1 2 would_MD be_BE a_AT great_JJ help NN to_TO

DO1 3

DO1 3 key NN to_IN all_ABN the_ATI others_APS ,_, and_CC

DO1 4 begin_VB there RN ._

DO1 4 key-problem_NN ,_, then_ RN it_PP3 is_BEZ undoubtedly_RB

DO1 5 the_ATI problem NN of_IN the_ ATI unity NN of IN the_ATI gospel NN ._.
DO1 5 there_EX are_BER three_CD views_NNS of _IN the_ATI

DO1 6

fourth_OD gospel NN which_WDTR have_HV been_BEN held VBN ._.

K 1 Lob Corpus 7% X kDfl]
Fig. 1 Examples of Lob Corpus text.
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RELU. BEARSWWRT. T, EEMlon
B OV TREREZZT, ARELLTHELE.

COWRLD, &5, BEHF, ARE (HBEISO
) OHEENSCESDRS. Lbl, EEISD
HEAREYRICHATEEER, 12 ) v kicT B
EVIKEDRD 570D, COEOMBIREETH S,
T, TOBFEOBRANEELT I ERDIEL, &
CERHEET 2 HBERIR O EEDNS.

2.2.4 REZBORE

INEFED B 5185 REFEEIRIC,
BTHAIbAHEE LK. BEERAITRT.

COWERED, NXEDHD SR BERFEBIFED
REGFEORIHL, BEE TR, BRERAAN
UTCBEE, D DBEZELSOREETH LT E0D
5. DFD, BEFAEBFOKREEERD, REICHE
TAMBEBESET, iz, CONERYTIZIZT
FTHHEDbLI 5.

ZaE HFORBEES, BEELSOREENE
<, REKETZHEIZ, BNER—FBTHEENL
3,

i, RAOHEDN S, BEELSORETID
REFGEL 94% BEFEHFICAINEDT, I
TOISEWRDEEAEY Y & 213, LR RIS
D@?wctﬁb@% Z DHEFIRASZ O Z Rl

3, EEOFHEREINDD, FEILFBEN LW
HLED, T ELLbhE

EBDBG

3. BRARBHEOELRETED b DM

ZHEOBERAEZZ B120ICIE, EHELO K
EEUREEN S, BEREAL V- TH TR
bONHBD, KR THR, BEENTFOMu 7=
Vag PPRBNTRENICHE (& 5) 2FET
5., CAR12EDT 7 &y b (EAES) & 481{H
DOFEW®~—H (T »5135. a3, Z5H
DERDY, LDV THILBT A2hERET ST
A TEROHE] EFRc et b, BROWE
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3.1 FERERLANIIOHTE

3.1.1 EREICKBREE

WE, BEEL, BBECEROLE(LEE52 5. Ly
U, BEOBK-—IRBLWDETH B0, B

K3 PXFETHIIRBEEORT
Table 3 Parts of speech of unknown words
with no capital.

T B ZE X S
Z & 337 FE (369%) 636 &
B W 557 ( 6%) 91 1
izt 153/ (16%) 233 {ig
Bl & S87E ( 69) 214 14
(A k7E 326 FE (34%) 571 {H
Z Dfth 197 ( 2%) 311

B 948 i 1,776 {8

x4 BERICKDOMERTEEEHS

Table 4 Rate of derivative from registered

words.
iOE BB BERFEDN S OIRAE
& @ 337 fE 1275 (38%)
o/ 55 i 19F (359%)
A 153 /& 147 7& (969%)
I 58 7 487 (839%)
2t 603 7 3417 (579%)

K5 ZEEk< - &R

Table 5 Organization of noun meanings.
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B B A B @Y, Toft
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= | BEER, BR JTBIE RIE B, B Foi

BRER, - = rE—,
B o i e

AEIBIR, fhoiy
R, B Z Dt

i
A - BB, Zofh
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r o TR B Zofs

# | B, #iad, HAEgEE, B, 2of
BET - =M

5] | B, WeRSRGRE, BTN, £ ofh
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BEOL CEik k- CTEOREEA ML TERMSE/NT
BT LRI, PE-T, HHEHEZOERNBEE
THHMES, BRI, 2ORKDEKR<—HERALT

HBEWEETE S,
(f11) “unawareness”
C OB T, “unawareness” |3 “awareness” FFUE

Bhw—7 [35] LHETESB.

3.1.2 ERHICLZRAEE

BEBREROEEEILL. ETELT, &F0
BEABEZZEZ0THL, LrL, BERR, BT
& BEEH & ORI BRI IR S Zatbb‘s’, hz
Ansdciickd, zOHEOEKARET 5T &
T&5%. £F%E2<{ % 26 HOBERECDVT, #Eik
DEFIC LD BEEOE®REMEL, comis4FImd
5. ROZZOMBO—ILTH 5.

) 2) “expressionism”
C DT “expressionism” |3, BRI “ism”, %
i@ﬁ:ﬁﬂﬁfﬂ;ﬂ&:h’) CEDS T174) THENERS

Hi LHETE5.

3.1.3 ## 4 =

BHEOBA, BEEOYWOH LK L b D
X, ZOFEE, DT OEROTICHILFAEFAL
BRv—ITHDLHETE B,

(f18) “applecake”
CDHIT, “applecake” |3 “cake” E[FL Ehk<—7
THEEY) LHETE5.

EEFCR, FEFLAUAOEAE (Hl: catfish
(F=X)) &, BEBOALESE B : bootleg (5
E)) b B, %EFL, COFHETRE-HHE
PRINTUES. ULhL, RBEELLIDSBXS
1, Fcic 2l VI W BHER, BEALHEICS

® 6 ERBICXBHE®R (—I)

Table 6 Informations of suffix.

EREH | BEX0RH B K #E &

% F | & BE - ER EEYD T4
~(a)ey B R | Th

FEE | R B

4 & Mgk

-(e)ry B R | B

EF | RE B

% W | 7h EFENES, BR
FEE | g B 2R

-ism

HXTICHBRT 2 RBBFORBINELZOBRETO DO MBOF LK 2729

TNH. RECHE SR B8 57 Bt 56 BN
(98%) BHLEAFETH»7. #->T, COFHET+H
SHTHDHS.

3.2 AILNJLOHEE

g, FLE->T—oDEEELY. HiEHRL v
THETETS, 3L -BOHT, 0
HIRBEREL L BRABETE2 &85 5. ZOL
~NVOHBEFIRT 254, A0HE, ROZFHEE
DERENSEEE LS. COBKREABET 200
R0 ZFFBRIC A.S. Hornby'® o#Fiizi—5<
REMEEL, BURTS—RICHET S 0VEBAKR
TNTOFHHEEL 2D ET B,

3.21 & 1 &

MR 1+of+ £54A) 2 | OBOLZFNTIE, &5
B LE&FH 2 0BT, B 5EOERBEHSRIT
5. COBBEFHATICLICRY, £FAL1H B
BEFR 2OBKEBET L ENTES, KRXT
2, ZEMOBEKRE LT, TR, (BYEEl, M
HIETE L, T35y ] oM A [#RT 5.

B4y e and pains of the dromozoa.

ZODHIT, “dromozoa” i “pain” OEM=—HTH
5 TRE - BUS) #BUE, MSNFE, B8 LT
BOBER— A ICBETX 3,

3.2.2 ¥ %] B§ %

MEEMICH IO BRIcH 3 “>OHER, FheEh
B U LR AEED, #-T, RBHELBHIEZic
&5%@%& BTHAEE, REBEEEOEKR, Z0

GFEOR DM 7 » &y MCRETE 5.

BI5) eeeeee from pre-existing heart disease or from
almost pure asphyxia.

Z OHIT, “asphyxia” |3 “disease” Dk~ — 4 [
HNBSR] OLM7 &y b [HE] KHlETE 2,

g, BUBLENT 72y b EEBOLEDHENIC
WHIERICD B EbWICH 5. 2DBEAIIT, Eh
(EBENY Y —F R (ZROEHREABIR) £F]
MUTCBIOMBESNE LT 205, AR TIIEDHED
LA4AN

3.23 g E A |

BIEFATOZHI, ZOMBERICLD, EREE
DERLLZBAND S, CORMBRBRICLD, *
BHGEOBRWMSRETE 5.

(#16) All the birds in my birdroom appeared:-.
ZOFIT, “birdroom” |2, “in” OEEELBIEFEN
i [ Thefd] DER] 2#t3 2 &%~ — A R
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ETE5.

3.3 XURIDETE

CDUNNMEBOTE, BFEOKE7 V—2itk B
W|AERANBC LIC XD BEROHEELTH. BFEOEK
B, BHBERED ST b0, ThilAodo, €D
WTEZ 5.

3.3.1 EBHBFREDOHTER
BRI B RE BRT 2REBFHTH 254,
FREGRE, BREOBRID SZOMEERFRD I
IVEHETHS. 2% D, BENL, AL HROERK
BRAHELTWAREYTHE. 2Ok, ¥iEkdbb
WIEHRO VT —Fr 5, HFOBREHET &
5.

(#7) -, drowning is not a simple asphyxia--
COFT, be HEFEOEREFREDOBERI, [H
<=4 [Fh—k4r] H&R—EHME] THE0T,
“asphyxia” |3 “drowning” O&EW~—74 [{74] &
LEEOBRICH 2Bk~ — A KRETE S,

3.3.2 BHEREHLHILENR
BRAVSBYERED SLIBVEAR, BEOTH®
ERRII, HEEOBBROEIBEHETHS. o,
BFEEEEONET L — 2 OBERE, SBRCE IR
FRBBELTC, CEMBRETACEICLYD, FHh
PHROBRBIRETE S,

(#18) --the dancers began the calinda, -+
ZDHIT, “calinda” IZ, B “begin” DWHEKEICA
BLEWTELIBER—HICEETE 3,

4. MBOHME

4.1 BHHEOHRE

BETHAT i O REFFEOBEKMEFIC BT 2
B ERIET 5 70Dic, BEAT-7. BER,
BROWN CORPUS & LOB CORPUS ® D@Dz —
NRRERREL, BERBI2ETRRELHELR
Cd0EFE L. BEEL~VvicB T2 LOB
CORPUS 2 5 Hh i U 7o RBEEE 33T BicDW0 T,
£, XL B TIE BROWN CORPUS & LOB
CORPUS 7» & i U7e/NICFED & DR B EFFE 1007,
HES 277 T 20T, #NFNHEEAT-72.
WAL, 9, MEBOEHUARER RS B~ —
AOBIC XD TOEDD 5 v 7T 5. 2L
T, —~ X ERHIETHRANCMBIFOZ L ~ds, H
D ED T Vv 7 ICABPETHREIEDTH 5.
1. BohicER~—A 4 EUT
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ToEbk~ — A8 6 @2 L 20 @ T

. Je Bk ~= — A 53 21 A2 E 48 AT

4. HIEFIRARTTEE

EEREARTICORT. COETIRAIZIE, ALr~u
DREERIEG R BOICEE, 2ED 22% OREHED
4 LT, 28% 35 @D 20 AT, 8% 4% 21 L
LB AU TOEK~ A ICREFRET, BROD 47%
DRI R AT RS AL B ICH » Fc L &R RT
EEOBRBET, RBEHEAADIE, ROZE20

BhsH o,

(1) kel WHBRICH 5 LFHE Ui i
BHLTWBT ENBL,

(2)RZEFED be BIFOFERE LIIHROMEK
HBEDBEZN,

(3) T&& 1 +of+ 452 ) OMOLFAICBNT
RBGEIARL XD L 2 BT 5 C &
EAA

(1), (2)DO¥MABHHICT 2DIC, 3 —1ZAD5
e AT U7 UM & % B 4358 (10058, 277 30)
CONBEEAT . BRAKRSIKRT. COHE
13, RBHEIT 100/ (REH21738) 025, z0D 4
BrYIERSAL NI EERT. $12, (3)IKD
WTORBOEEERA, ‘I IWWRT.

4.2 % 4

B OAEOBEREOFHE BT, AHENVZLD

2. Boh
3. Boh

xR T REBFEONEFEOBEIME
Table 7 Availabilities of the method
for inferring.

|2 VAN 1 2 3 4 £t

JERER L~ 499% 69 096 | 459% | 1009
Hr < 229 | 239% 896 | 479% | 1009
TR 99% | 209% | 249% | 47% | 100%

R 8 REGHEORY (BEFELOLEK)
Table 8 Syntactical characteristics of
unknown words.

REEE | B & E
NN R 44/100 247100
be B 5 X 18/100 8/100

X9 ZEANHBRBEFEOME DR
Table 9 Syntactical characteristics of unknown
words in noun phrase,

£51 | #m2
835 \ 21/35
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HENT, BT v 1L 2N BEINEEDTH
5, INHOMTRVRINVERETEE, BV
(0%, X da, AL LEER) BEEHLE
HWBEBONDECEBET XD E, HEEL R
BHTH B EVHIEHIDT, RBETL, BRELRE
IRTH UL DL DB ULBETH 2R SEN T
EERLTV S,

MU RVBSERNTHIHEAC—DELT, £ DX
BT, RBEEEYFIERICH B LEBRE LT
ICHELTHWR NS 2 BB Fons. £8 Ly,
RBGFEIBEEL LRI 5 &, WHEERICH 5
D2EHELHBELTWAZ EBbr s, chld, KB
ICABIDBFHO RIS RBEEIRMOTS LB DT
Wi, WHIBBAELZ Eick D, BEEAE-TH
2HDEEZ LN 5.

FHE8 LD, be BFXOFKT I G D IE
WCh BRBEFFEOHBOM S, BEFES KT S,
ZD2{EUETH -7, EHFDS be BFEITH %
—BICHERZLTHBDT, Thd, RBEBEEBEDER
EABHBLRT LI LTNDEEELLNS.

N5 DOREEHIL, REGEOBWHEEETS LT,
JEHICHE ARS8,

Xyt BT, be Biaic & 5 Bak 324
PHRERELOBERIBONTh . TOHEBELT
3, BEOLSEEIBT OIS, HEIFEOBRICE
OWTIE, —DOEESIEIELEREE->TNB T
EVZV, 20D, TRTOAERAEZ 1L TR
359, MHTIKR7 V—aDMEINT 30T, BHD
MRESHEICILZ. 1E-C, BROLBWOBEDME
®id, RBEFOEREZLEICBOTORELSN
3.

F/E XD, TEH 1+of+ &5 2] OLFHMGICE
WT, ZF2HRBBETHZCER, £F1 LD 3
fERD L o7z, COBBRRI, L4711, 4F20M8
KA TOEZFHDERICBY BB 505 EEL 0N
3. fiz, &FEmticid TEY] 2%k 3 HEn
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