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Abgrad

Coalocations the com bination of ged fic words are quite usef ul lingui gic resour ces for NLPin generd. The purpose of this paper is
todowt heiruef ulnes exempl ifyingangppl icationt oKanj idhar aderded sonpr oceseS orJpaneewor dpr ocesor s Unl ike
recent trids of atomaic edraction, our ool locations were col led ed m anudly through m any year s of intens ve invest igation of cor pus
Ourool lettion procedur e cond gs of (1) finding aproper com bination of words in a corpus and (2) recol leding S miar com binations of
wordsi ndtedby it.Thi gor ocedur e whi chdependsonhuman  judgm entand  theenr ichm entof dat aby asod aion, isf fedtivef or
rem edying thepar snesof dat apr oblem A thought he arbitrarinessof humanj udgm enti 9 nevitable. Appr o madysvent y two

thoussndand f

procesor  of tware of aver age perform ance

1.ht odud ion

The meanings of words in anaurd sntence ae muudly
bound. The mog audd problem for any kind of NLPis
to di sambigustet he meani ngsof eachwor dinthe
Ftencewi thd uesf rom word - ocaurrence. Iti §
however, wdl known tha it's very difficul t to cond rudt a
rdesgt em whichdi sambiguaest hem & fedivdyf or
uredridedor | ess redridedna urd snt ences Aut hors
have poi nted out the i mpotance of | exi con based
lingui gicr esour cesf or pr exx ibingt heao- ooour renceof
w ordsauchasool lotions i domset c,aswd lasr ule
basdr eourass e g.,t hest of casepat  ternscombi ned
with at hemrusor a st of smatic f edures
(Shudo, 1989)

Inpar tiaul ar,00l locations whi char et hecom bi nationof
ed fic words are quite im portant lingui gic resour aes for
NLPin generd. The purpose of this pgper isto how ther
usfulnes exempl ifying t heir gopl ication t o Kanj i
char adter ded don proceses for Jpanee word procesor s

2.Collocat ion D ata

Ourcdl locationswer eal lededmanud |yt hroughm any
year Of i ntend vei nves igationof cor pus Theext radtion
prooedur e cong ¢s of (1) finding a proper com bination of
wordsi nacor pusand( 2)r el ledingd miar combi -
nationsof wor ds be ngi ndtedbyi t. Thi spr ooedur e,
w hich degpendsonhum anj udgm entandenr  ichm ent of
databyasod  aion, semsef fedtivebot ht or emedyt he
datagpar snespr oblem andt or educet henoi sof t he
data d thought hear bitrarinessof humanj udgmentt o
vmeedt enti si nevitable Noat omaized, § oched ic
m ehod for the current date of the art asr es the neces ty
and uf fidencyof dat a i ngi teof r esent ambitious
trids ( Shinnoh, 1995, lkehar a, 1996)

Theool locionswhi chwewl lededar ewor dd rings
whose ged ficcomponent wordi mpiess ronglyt he
oour renceof ther ed.For example" D O OO 0O O
gusui nemun( deep oundl Y)" i s ool leded as a

our hundr edool locationswer eussdaswor dao- ooour rencer edridionda af orded dingKan i char adersi nt he
process ngof Jgpanesawor  dpr ocesor es Exper im entshaveshow nt
Kanji char adter conver sonacour agyt hant heg/g em whichusesnocol

hatt heool locationdat ayi €d8. 9% higherf ractionof Kana to-
locationdat aand7. 0% higher,t hanacommer ddword

ool location 9 nee t he oour rence of O00ano
gusui (soundl y)'s ronglyi mpiest heooour renceof
00 nemuu(de)"i nt hed osepos tion, namd yt he
oondi tiond pr obability p( " O O degp|" 0O O O O
soundl y) of ooour rencessemss  gnificantlyl argert han
thecaef or or dinay v b-adver b pa rs Preumably
ver d millionent encesor phr assi npr intedar tides
uch assnewgper  § hool textbooks j ourndsand
didionarieswhi chwer ei nvet igated. W ebd ievet hati n
giteof omea hitrariness t heabi lityof t heeducat ed
adul tt or el led expr ess onsof hi gher nat ivel anguage
and to exim ae their frequency is m ore uper ior than any
arrent artomaized s/ em bassed on n-gram modes et 4.
M odBpanexei diomsandpr overbsar ei nd udedi nt he
data Theal locaionsar ed as fiedi ntot wod assshy
thergnt aticf undions onei sad assof fundiona
ool locat ions w hich work like funationa words The other
isad asof oonogpt ual ool locations whi ch have
conopt ud cont ents like nouns verbs adver bs adj et ives
adjedive verbs

3. Fundional Coallocat ions

W ehave twokinds of fundiond words one isthe partide
(pogpostiond) which i sussdt o mak a o tan
rdaionshi pbet weenooncept si nt hest enog, andt he
other i st heauxi liacyver bwhi chi susdt og vet he
Eentene tengg, agedt , mood, m ode, esker 's judgm ents
ec Aoor dingly, f undiond ool locationsar ed as fied
into twotypes as wdl; one is @ ational ool locat ion and
the ot hr is auxliay pedi cative ool loct ions.
(Shudo,1979) Thef ormei sexempl ifiedbyeqr es ons
inEngl ishsuchasl nor dert o) 'basdon’,  'acoor  ding
to" I n proportion to, etc and the latter, by 'l s &l e to)
'‘have to; 'l sobliged to; ec

3.1 Rdational Coallocat ions

Approxi madyonet housndr dationd ool locationsver e
olleded Tabl eldwowsexampl  esof them.? 'i nt he
tabl e show s the word boundar y in the ool locat ion.



0/000 ni/tuite (sbout),
g/oo0o,0/ooo0,0/000a,
o/o0o0o0,0o00o0,000/000,
ooo/o0o,00/00o0o00,00/00,
/000, 0000/00,0/000

Table 1: Exam ples of the rdaiond ool location

0D000/0000 nakeebal namnai (mus),
0Oo/0000,0/00,0000/00,
0DO00/00,0/0000,0000/00,
00/00,00/0000,
0D00/00000,00/0000

Téeble 2: Exam ples of the auxi liary predidive ool locat ion

3.2Auxliay Predi adive Collocat ion

Approximady onet housnd f our hundr ed auxi liary
predidivecol loctionswer el leded Tabl e2dows
oM eexam ples of them.

4. Conoept ual Callocat ion
Approxi madysvent yt houssndoonospt  ud ool locat ions
weewl leded Tadl €3 dowsexampl esof conogpt ua
ool locat ions

5. Application to K ana-to-K anji Conves on
for Japanese word Procesor

5.1. Japanex W ord Procesor

A Fpaneewor dpr ocesor r ecal veswor ds phr asssor

sntenoss wr itten exd usvdy i n Kana ( phonetic
char adterst hrough keyboar d ¢ rokesandout putst heir
equivd entswr itten i n Kanaand Kanj i ( ideogr gphi ¢
dharades | tisaki ndof M achi neTr and aiongd em
which conver ts sour ;e Kana char ader grings into targets
ofKanaandKanj imixedd rings Usud ly,t hees rings
havenogpacebet weenwor ds | nputs ringsy eand yzed
mophologicdly and sgment ed i nto words ( or
m ophem &9 . Then, words w hich shoul d be conver ted into
Kanji grings and their equi va ent Kanji grings are cdhosn.

Themg ori suef ort hist ecdhnol ogyi sconoxr nedwi th
raig ng the aoour acy of the ssgm entation into words and of
the = edion of Kanji among maty homophoni ¢
candi daes Bed dest he smant ic f ramewok, e g,
thesaur us basedor sm ant icf esture-basedr et ridtionson

wordoo- ooaur rences caef rameneur dnet et ¢,whi ch
have been adopt ed i nr ecent wor k Oshim a 1986,

K obayahi , 1987; Yamamoto, 1992) ,wed tempedt o
raset hesoor agyof Kanj isd edionbyadopt ingsur face
levd reour o5 i.e, ool location data expl ained in Chapter
2.-4.

5.2 Expei m ent

W eadopt ed the m nimumaood m ehod( Y oshi m ura, 1937)
com binedwi thVi terbi'sd gorithm (Viterbi, 1967) i nt he
disam biguationof ssgm ent aions Fi gureli lludraest he
sgm entation and conver don process of input gring

kind Exampl e

Nomnd akand/ tanin ((a per fed
/O, 000,00/00,

/oo0,000/Ma0o,

/oo,o0o/mno,

/000

O

V erbd OO000/O00 otsui gal kuu

(be enough to m ake dhange) ,
oooo,0o0/mooo,oooo,
go/[ooo,0/j;ooo,oa/o00,
oo/o,00/moo,

og/g

Adetdivd |[0000 uaganahi i (moumful),
ooo,0o0o0oog,0oo/mkmo,
coo/mooo,

go/mod

Adjedive OO0O/00 gok gen/naname
(inabad mood), OO OO,
O 0/00 f utokor ogdl a ataka( ber id),

oo0/moon

Adverbid O00/0 anno/jou (as expedt ed),
ooo/mao,
oo/moooa,

go/moon

Adnomind | 0 0 0 adhik (bad), 0 0O

Four-K anji
-com pound

O0O00O gaden’ ingi (everymiller
drawsw aer to hisownmil),
ooono

O aru O0O0/00 ooyakeni /auu (makepublic),

oo0o/o0o

Ote's OO0O0 /00 O tohhamoikanu
(young), 00D D0,000/0000

go/mooogo

Table 3: Exam ples of conoept ud ool locat ions

'koehanegat  otem ofukai (This has avery degp caue. )" A
linedenot esposd bleconcat enationof candi datewor ds
(unitary expr ess on - bunst Q) . The num ber attached to
eechwor deandi datemeanst hepar tid-m nim umeog of
theg ringof wor dswhi chbegi nsat t het opof t hei nput
dringandendswi  tht hewor d Aol location,"0 O /00 0O
negal fukai i nterruptedbyanadver b" 00 0O O t otemo”
and suoess on of adver b-adjetive, ie,"O0 0 O" -"OO"
causest headdi tionof cog - 3and -1,r epedt ive y,t ot he
bascmg,+8of thedring "0 0 0/OO/O0OO/OO".
Thus themnimumaoog (+4) of "O000/00/000/O
0" isobtaned as the reaul t.

5.3 Prot otype Sygem A

W €fird devd oped a prototype Kana-to-Kanji conver son
st em namedsgd em A whi chi sequi ppedwi th no
ool locat ion data but with only an ordinary word didionary.

5.4 Sydem B, C and D

W enext r eéinforoad Sys em At oobt aingd em B by
addingool locationdat a Syt em Ci sad  ightlym odi fied
ommedd g4 em,i.e W XGVe2.05 (madeby ai. ooft
m.) adjusted to our exper imenid franewok. Sygem D is
/4 em C, addi tiond |y equi pped with the ool locat ion data



Figure 1: Anexam ple of process ng

5.5 hput Datafor Evaluation

W eorepar ed goproxi m adly tw enty three thousand pairs of
input Kana grings and their equi va ent Kana-Kanji m iked
drings to be the expedt ed output for our eqperiment The
latter i nd udesaddi tiond i nform aionabout eechwor d
boundar y wi tht he acompt ablet olerance The aver age
num berof Kanaf oreachi nput g ringi sgopr oximady
tw enty e ght.

5.6 Expei m ental Reaults

Theexper imend 34 em per formsthe mor phol ogica
andys sa ongwi tht hecod cad allaion, s ed s hel est
g ssgment aionandKanj icendi dateast heconver don
real tandt henchedksvhet  heri tmatches heacoept adle
ansvergi venwi tht hei nputg ring. Thesd emgivest he
gdaidicd dat a o te prooes ng d | input g rings
cd adl aingi nputsuccess  ullyssgm ent edandoonver ted.
The mgor reall tsaregiven in Table 4.

Compaing Sys enm A withB, weond udet ha t he
introdud ionof gopr oxi mady72, 40000 locet ionscause
an 8.9% rise of acour agy rate. In addition, the ool location
datapr ovidea7. 0% higher aoour acyr aef orSys em D
than Sygem C.

57 hput Lengthvs Acowracy

Syd en | Sydem | Sydem Sydem
A B C D
10,978 13,013 | 12,424 14,027
Conver- | /22,923 | /22,923 | /22,923 | /22,923
gon
47.9% | 56.8% | 54. 2% | 61 2%
18,424 19,555 18,620 19,682
Segmen| /22,923 | /22,923 | /22,923 | /22,923
-tation
80.4% 85. 3% 81. 2% 85. %
Table 4: Reallts of the exper im ent
Figure2dhowst her daiondi pbet weent hel engthof

input gring and the aoour agy of the conver son of Sygem
D.Morethan 520, 000 di fferent ssgment aions a e
mahem dica lyposs blei nd tuaions wheret hel engt hof

input i st wentyKanaandt heminimum andmaxi mum
length of a ssgm ent is one and eighteen, reped ively. On
theot her hand, Fi gure2dowst hat t hessgment aion
aoour acyr aef orat wentyKanai nput i s90. 7% .Our
figures show that com binatorid expl od on of am biguity is
wel prevented by t he | inguigic and t ednol ogica
framewok of our g4 em,depi tel onger i nputsand

grester dem andson the s/ em.
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6. Conduding Rem aks

Tedhni quesud ngext end vesur facel ingui gicr esour ces
aequi tei mporttantf ort hef utureevol utionof NLP. The
progped of the ava lability of large scd e ool location data
for the redud ion of ambiguity raised for various kinds of
NLPi 9r eent edi nt higaper ,showi nganexper imend
example of ther apl icationt ot he Fpanee wor d
procesor . Infad, they work as an effettive redriction for
word - oowr rence wher ees t he wor ddass | evd

presy iption tends tow ards verious falures

Codllocat ions have been ool ledted m anudly for m oe than
tenyer sbyt heaut hors nor dert oi mprove not onl ya

highpr edsonwor dpr ocesor ,but d somor egener d
Jpanexel anguagepr ocess nggyd emsM ayr eour a5

eg shool texdbooks newgaper s novd s journds
didionaries & c,wer er eferredt obywor kerswhot hen
prooeededt oj udgel ikd ycandi datesf ort heool location.
Thispr ocessi sbassdonour  cont entiont hat | ingui gic
eqres ons aeexrated fa moe aoour ady and fa moe
etend vd yt hroughhumanst hanbycomput  erpr ogram,
dexoi tear taina bitrariness nheredi nhum anj  udgem ent
and t her & edion of ol locaions The par Enes

problem of expr ed on dataisaud d in the astom aic and
dodhad icgppr oach. Ont heot herhand, t hebr anof t he
educat edadul ti squi tepower fuli nd oring andr etrievi ng
expr ess ons of higher m oher tongue by asod ation.

W ebdievet henet a tradiveandpr omidngf iddof

goplication f or our dat a will be |l age vocbul ay

oontinuous eech recogni tion.

R eferences
Shudo,K . &t d. (1979) . A Strudurd M odd of Bunst su
for M athine Proces ng of Jjpanee. In Trans IECE,
62-D-12, (in Jpanes) .

Shudo, K. (1989) . Jpanee Collocations Tedhni cd
Report of G ant-in-Aid for Sdentific Ressar ch,
N 0.63101005, M ESSC(in Jpanes) .

Shinnou, H & Ishar a H. (1995) . Autom aic Aaqui Stion
of ldiomson Lexi cd Peadliarity. In Trans of IPSJ 36-8,

(in Jpanex) .

Ikeher 3 S. et d. (1996) . A Statigicd M ehod for
Extracting U ninterrupted and Interrupted Collocat ions
from Vey Large Corpora. In Proc. of 16th Internat. Conf.
on Com puetiond Lingui 2ics (COLN G96).

Odimay.et d. (1986) . A Disam biguation M ehod in
Kanato-Kanji Converson Udng Cae FrameGramma
InTrans of IPSJ 27-7, (in Jpanes) .

Kobayashi ,T. et d. (1987) . Redization of Kana-to-K anji
Converson Udng Neurd Networks In Toshi ba Review,

47-11, (in Jpanex) .

Yamamab,K. et d. (1992) . Kana-to-Kanji Converdon
U dng Co-oour rence Goups In Proc. of 44th Conf. of

IPSJ (in Jpanes) .

YohimugK. e d. (1987). M ophol ogicd Andyd s of
Jpanexe Sentences ud ng the Leed Cog M ehod',
In IPSJSIG N L-60, (in Jpanex) .

Viterbi,A.J (1967) . Error Bounds for Convol utiond
Codes and an Ag/m ptoticd Iy O pim & D ecodi ng
Algorithm .In [IEEETrans on Informaon Theory, 13.

Churdh, K.W et d. (1990). W od Asod a@ion Norm §
M uud Informaon, and Lexi cogr gohy.
In Com puetiond Lingui gics 16.



