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Abstract
一
一

4newmethodisprqposedmthispapertoextractsimpleauxiliaryphrasesautomaticallyftom&
Ja2anesecorpua｡4simgplea"liaryphraseisakindofidiomaticeXpfessionstdactasanZuXm"
verborapostpositionalparticle.ThepointofthepE｡posedmethodistoutUizethethreeheufi3fieS
g9nCerningshnpleauxiliaryphrases.Themethodhasanadvantagetdbecarriedoutwithouta

■

dif#i9naEy,agram"andosynbac$icparseEAnexperimentwagperfbrmedonthenewSPaPef
o

articlesfbronemonth.
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11ntroduction
auxiliaryphraseasoneword.Therefbre,itisneces-
sarytomcludesimpleauxiliaryphrasesindictionary
aslexicalentries.

However,itisdiffiCulttodistinguishthesesim-
pleauxiliaryphrasesftomothergeneralphrases.
Eachtimeasystemisdesigned,thedistinctionbe-
tweensimpleauxniaryphrasesandgeneralphrases
hasbeensubjectivelydefinedatagreatcost.More-
over,itisunclearwhetherthephraseswerecollecbed

consistentlyandwhetherallofthesimpleauxiliary
phraseswereextracted.

Tbovercometheproblemsmentionedabove,we
●

proposeanewmethodtoextractsimpleauXiliary

phrasesautomaticallyfromacorpus.Thisautomatic
extractionensuresobjectiveandconsistentselection

ofsimpleauxiliaryphrases.Usingalargecorpus,all
necessaryphraseswouldbeextracted.

･First,wedefineO-sequenceasfbllow.

Thispaperpresentsanewmethodtoextractsimple
auxiliaryphrasesautomaticallyftomaJapanesecor-
pus.Asimpleauxinaryphraseisakmdofidiomatic

expressiontoactasanauxiliaryverborapostposi-
tionalparticle.InJapanese,itiscalledWzoﾙU90-
feA:i-hz/o"gen''1(e.9.,c<にかんして"1"なければならな
い")[1]．

IncaseofanalyzingaJapanesesentence,6rstthe
sentencehastobedividedintowords,thenitssyn-
tacticstructureisbuntbybhegivengrammar.But,
fbrthesimpleauxiliaryphrase,itisnotefficientto
dividethephraseintowords.

Themeaningofasimpleaujdliaryphrasecannot
beconstructedbycombinationofthemeaningsof
eachword,bywhichthephraseiscomposed・Inad-
dition,asimpleauxiliaryphraseisidiomaticexpres-
sion,that",inwhichtheorderofwordscannotbe

changed,andotherwordscannobbeinserted.Thus,
itisnousetodivideasimpleauxiliaryphraseinto
words.Itshouldbemoreeffectivetohandleasimple

O-sequence

O-sequenceconsisbsofHIRAGANAcharacters

andKANJIcharacters,butaKANJIcharacter

cannobbefbllowedbyanobherKANJIcharac-
ter.

'Weput!ifuzoと江90-feki-んyotL9c7z''into"auxiliaryphrase''!
butitmaynotbesuitabletrar,glation.
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Thepointofourmethodisboutilizethefbllowing
threeheuristicsconcerningsimpleauxiliaryphraSes:

2Automaticextractionofsixn-

Pleauxiliary.phrases
(H1)Asimpleauxiliaryphraseisa
O-sequence. 2.1Classificationofauxiliaryphrases

Auxiliaryphrasesaredividedintotwogroups.One
is"simpleauxinaryphrase''.Inthisgroupthewords
whichcomposethephrasearestronglyconnected
and.thisphrasecanberegardedasoneword.The

otheris((complexauxiliaWyphrase".Inthisgroup
thewordswhichcomposethephrasemaynotnec-
essarilyapIlearconsecutively2.Inotherword,itis

〆

possibleboinsertotherwordsinacomplexauxiliary
phrasebutnotinasimpleauxiliaryphrase.
Further,simpleauxiliaryphrasesaredividedinto

twogroups.Oneis$(relationUphrase''toactasa
postpositionalparticle.Theotheris"auxiliarystate-
mentphrase"toactasanauxiliaryverb.

Thispaperdealswithonlysimpleauxiliary
phrases(Fig.2).

(H2)Characterswhich.preCedeorfbllowa
simpleauxiliaryphrasearelimited.

＊

(H3)Thewordswhichcomposeasimpleaux-
iliaryphrasearestronglyconnected,

Inourmethod,allO-sequenceswhoselengthis
jVareextractedfbrmacorpus,wherejVZ4.The

setofsequencesobtainedbythisoperationisnamed

SETLA.Inviewof(H1),allsimpleauxiliaryphrases

mustexistmSET-A.Next,using(H2)and(H3),
thesequenceswhicharenotsimpleauxinaryphrases
areremovedftomSETLA.Lastly,redundantphrases
areremoved,i.e.,ifPlandP2belongtoSET-A,and
PlisasubsequenceofP2,thenPlisremovedftom

SET-A.Asaresult,wecanacquiresimpleauxiliary
phrases(Fig.1)
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繍柵Theproposedmethodhasanadvantagetobe
easilycarriedout.Recerltly,manyresearcheson
"knowledgeacquisition.ftomcorpora''havebeen

done[2].However,mostofthemarebasedonahigh-
costanalysisenvironment,oralargetaggingdata
(fbrexample[3]).Thus,thesemebhodcannobbe

perfbrmedunderotherenvironments,anditishard
$oexpandtoalargescaleexperiment.Ontheother

hand,theproposedmethodisverysimple.More-
●

over,itcanbeimplementedwithoutadictionary,a
grammarandasyntacticparser,sincetheproposed
threeheuristics(H1-H3)arerelatedonlytothechar-
actertypeinJapanese.

Anexperimentofthismethodwasperfbrmed
on6hearticlesofASAHI-SHINBUNfbrone

month(about9Mbyte).Wereporttheresultofthis
experimentinalattersecbion.

｝ComplexAuxiliaryPhrase
L

(ex「めったに**しない」
=seldom)

Fig.2.Classificationofauxiliaryphrase

2.2Extractionbycharactertypes

Byusing(H1),allsequenceswhichmaybeasimple
auxiliaryphrasecouldbepickedupfifomacorpus.
E[bexplainconcretely,wepickupallo-sequences
whoselengthareﾉv(≧4)ftomacorpus.Inviewof
一

2llsimple"and!$complex''arethetranslationsof"ichi9os"
9，

and!l"9osciv',respectively.
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[EX1]

その軍事機密に関して､お互いが譲歩し合ったことは､核時代のやむを得ぬ要請であったとはいえ、
同時に国家主権の不可侵性に対する修正の可能性を含むものである。

(0riginalText)－－>(KANJI(22),Coma,Peirod=>O)

その00●●に関して●お互いが00し合ったことは00●0のやむを得ぬ00であったとはいえ0
0●に0●●●の0000に対する00の●00を含むものである●

一
一

Fig.3Effbctof(H1)

(H1),allsimpleauxiliaryphrasesmustexistinthe
O-sequencespickedup.

.Fbrexample,letusapplytheaboveoperationto

Exll(Fig.3).Thefbllowmgsequencesfbreachlength
ﾉV(=4,5,6)areextractedbytheoperationfom
[EXll.

tlonsisnamedSET-A.Asmentionedabove,inview

of(H1),allsimpleauxiliaryphrasesareinthesese-
quences.Onthematteroffact,"に関して"D"に対す
る",and"ものである"usedin[Exl],whichseemto
besimpleauxiliaryphrases,belongtoset-1orset-2.

2.3Selectionbycharactersaround

thephrase

SETLAincludesallsimpleauxiliaryphr"es,butalso
mcludesalargenumberofjunksequences.Next,we

removethesejunksequencesfromSET-Abyusing
(H2).

〃＝4…set-1

に関して，お互いが，し合った，合ったこ，った

こと，たことは，のやむを，やむを得，むを得
ぬ，であった，あったと，ったとは，たとはい，
とはいえ，に対する，を含むも，含むもの，む
もので，ものであ，のである

2．3．1Selectionofrelationalphrase

Thewordwhichdirectlyprecedesarelational.phrase
mustbeanoun,becausethisphraseactsaspostpo-
sitionalparticle・Moreover,bhewordwhichdirectly
fbllowsarelationalphrasemustbeanoun,averb,or
acomma.InJapanesedocuments,mostnounsare

writtenwithKANJIcharacters.nlriher,the6rst

characterofaverbisgenerallyaKANJIcharacter.

Thesecharacterisbicsimplythatifasequencecrisa
relationalphrase,asequenceofthefbrm"Cfz"or

6@"C''(whereCisaHIRAGANAcharacter)rarely
appearsinSET-A.Byapplyingihisheuristicstoall

sequencesinSET-A,ibcanbejudgedwhebherase-
quenceisarelationalphraseornot.

Ⅳ＝5…set-2

し合ったこ，合ったこと，ったことは，のやむを
得，やむを得ぬ，であったと，あったとは，った

とはい，たとはいえ，を含むもの，含むもので，
むものであ，ものである

Ⅳ＝6…set-3

し合ったこと，合ったことは，のやむを得ぬ，で
あったとは，あったとはい，ったとはいえ，を含
むもので，含むものであ，むものである

Inthisexarnple,jVcannotbegreaterthan8.The
aboveoperationisappliedtoaUsentencesinacor-

pus.Thesetofsequencesextractedbytheseopera-
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Notethatitisnotnecessarytosearch"C(z"

or""C"inthewholecorpus,butonlyinSET-A,
becausethesesequencesareaO-sequence.

ThissetofHIRAGANAcharactersis.named

MIZENHSET.Similarly,RENYOUHSET,

SHUUSHI_H_SET,RENTAIIISET,

KATEIHSET,andMEIREI_H_SETarebuiltup.
Thefbllowingoperationisprefbrmedtoextract

auxiliarystatementphrasesftomthewholesequences
m.SmLA.

First,pickupasequenceofthefbrm"Cq"

fromSETLA.IfCbelongstoXH_SET,incrementX

counterbyl(XisoneofMIZEN,RENYOU,SHU-

USH1,RENTAI,andMEIREI).
Ifthe"aboveisanauxiliarystatementphrase,

thenumberofitsoccurrencesshouldbenearlyequal
tothevalueofoneoftheXcounters.

ByapplyingtheserulestocrinSETLA,itis
judgedwhetherthatqcanbeanauxiliarystate-
mentphraseornot.

ThesequenceswhichnotonlybelongtoSET-
Abutalsosatisfytherestrictionsdescribedinthis
sectionbrmaset･6alledSETLB.

2．3．2Selectionofauxiliarystatementphrase

Inmostcases,thecharacterWhichdirectlyfbllowsan

auxiliarystatementphraseisaperiodoraKANJI

character,becausethiskmdofphraseiseitherplaced
attheendofasentenceoramodiiierwhichpreCedes
anoun.Thismeansthatifasequencefzisanauxil-

iarystatementphrase,asequenceofthefbrm""C"

(whereCisaHIRAGANAcharacter)rarelyappears
mSETLA

Sinceanauxiliarystatementphraseactsasaux-

iliaryverb,thewordwhichdirectlyprecedesanaux-

iliarystatementphraseisgenerallyaverb,aadjec-

tive,oradjectivalverb、Thesewords(verbs,adjec-
tives,andadjectivalverbs)inilecb,andeachinfiected

fbrmendsinaHIRAGANAcharacter.Fbrexample,
MIZENfbrm3oftheJapaneseverb"行く''endsin

aHIRAGANAcharacter((か"Or"こ''(Fig.4).
2.4Selectionbytheconnectionbe-
tweencharacters

④(ない）行－＞行く
－

originalform
SET-Bstnlcontainsmanyphraseswhichcannot

be.regardedassimpleauxiliaryphrases.､Fbrexam-
ple,"を招いた''isaO-sequenceandoftenlocates

between2KANJIcharacters.However,itishardto
regardthephrase((を招いた''asasimpleauxiliary
phrase.

Inthissection,weexplainthemethodtoremove

sequenceswhichcannotberegardedasasimpleaux-

iliaryphr"efromSET-B,byusing(H3).
Theheuristics(H3)isbasedonthesameidea

explainedin[41.Bothmethodsusethefactthatif

asequencerepresentsanidiomaticexpression,･such

sequencesmustappearrepeatedlyinacorpus.In

additiontothisidea,themethodproposedinthis

paperadoptstheheuristics(H1)and(H2),asthis
methodisspecializedinextractingsimpleauxiliary
phrases.

Inviewof(H3),itisclearthatifaphrase7'

MiZW1form

e(ぅ｝行－＞

Mizenfom

Fig.4InHectionof{(行く”

Eachauxiliarystatementphraserequiresaspe-

cincinflectionalending.Thus,notallHIRAGANA

characterscanbeappearedin"Ccz"above.Ebrex-

ample,theauxiUarystatementphrase"なければなら

ない"requiresaMIZENfbrm.HIRAGANAcharac-

terswhichcandirectlyprecedetheauxiliarystate-

mentphrase:(なければならない''arelistedbelow.

か
も
ひ
ね

が
ろ
み
べ

さ
お
え
れ

ど
わ
り
め

１
１

ばぽ

じち

ぜて

せろ

こ
ら
び
へ

そ
い
け
こ

たと

きぎ

げせ

しさ

ま
に
で

、

ノ

γ＝α1α2．．．an

(whereciisacharacter)

isasimpleauxiliaryphraSe,theconnectionbetween

alanda2isstrong.Soisan－1andun.3InJap…se,therearesixinncctionfbrms(i.e.MIZEN,
RENYOU,SHUUSHI,RENTAI,KATEI,andMEIREIibrm)
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6

7
なければならな(346）

8
なければならない(327）
ことを明らかにした(161）

9

10
ることを明らかにした(76）
いることを明らかにした(30）
ていることを明らかにした(27）
での主なやりとりは次の通り(23）
当たるものであってはならない(5)

11

12

13

14

"ble.1Extractionbycharactertypes

一
一

Suppose

γノー6，α2．．．α元

and

γ〃＝α,α2・・・α冗一,6冗

(where@,≠61,α”≠6",6,,6"arecharacters)

Theme@hodtoremovethesejunksequencesfrom

SET-Cisverysimple.If"and"C"''arefbund
inSET-C,weremoveaitomSET-C.Notethatthis

operationisdoneincreasingorderofthelength・As
aresult,weacquiresimpleauxiliaryphrasesrequired
inthispaper.

If7isasimpleauxiliaryphrase,therearefew
γ′andγ〃mSE'ILA.Thisisthethirdcriteridnof
theselection.

Intheaboveexample([を招いた",bothof:彼が彼

女を招いた''and[:彼女を彼が招いた"aregrammati-
calandequallyplausible.Thus,thecharacterwhich
directlyprecedes"招いた''wiUnotberestrictedto

one..So"を招いた"canno#beregardedasasimplee

auxijiaryphrase.

.ThesequenceswhichnotonlybelongtoSETL
Bbutalsosatisfytherestrictiondescribedinthis

sectionbrmasetcalledSET-C.

3Experixnent

Weexperimentedwiththeproposedmethod.Asa
corpus,wemadeuseofASAHI-SHINBUNarticles

fbronemonth.Thetobalamountofthetextisaboub

9Mbtye.

First,weproducedSETLAwiththiscorpusbythe
operationmentionedinsection2.2.Table.1shows

thenumberofdifferentsequencesandtotalnumber

ofsequencesfbreachlengthJVZ4.Weignoredse-

quenceswhoselengthisgreaterthanl4becauseeven

numberofoccurrenceofthismostfrequentsequence
wastoosmall.

Next,fromsequenceswhichappearmorethan

10timesinSET-A,weremovedjunksequencesby

theoperationswhichwereexplainedinsection2.3,

2.4and2.5.Tbble.2showsbhenumberofsequences

inthesets(SET-B,SET-C)andthenumberlastly
acquiredphrases

Asaresulb,296phraseswere.acquired.Thefbl-

lowingshowsthedetail.IntheAppendixP1,someof

thephrasesacquiredbythisexperimentareshown.

2.5Relnovalofredundantphrases

TherearestillsomejunksequencesinSET-C.Most

ofthem"esubsequencesofothersequencesin
SEEILC.

Fbrexample,ifthesimpleauxiliaryphrase"か
ら見ると"exisbsinSET-C,thejunksequence:(ら見
ると''wouldalsoexisbinSET.C,becausethechar-

acterwhichdirectlyprecedethesequence{[ら見る
と"ismostlythecharacter"か''whichisamember

ofMIZEN_HSET.Thus,thejunksequence(:ら見
ると''ismistakenastheauxiliarystatementphrase
connectedtotheMIZENfbrm.

-140－
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Table.2Removingjunksequences
●

4Discussion
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87ｅＳａｒ
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ｔＳ

１
ａ
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工
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工
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鉱
、
砥

虹
唾
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Ａ
一
一
一
一
十
十
Ｉ
＋

Theerrorscausedby(C2)areseriousbecause(C2)

impliesnotonlythatwrongphrasesmeextracted

butalsothattruesimpleauxniaryphrasesarenot
extracted.Hereafterwewilltalkabouttheerrorof

thistypeindetail.

Themaincauseisthatwesettoostrongcon-
strantfbrtheconnectionbetweencharactersmthe

simpleauxiliaryphrase.Intheexperiment,ase-

quence7

γ＝αla2･･･an

(whereaiisacharacter)

cannotberegardedasasimpleauxiliaryphraseif

(1)thenumberofoccurrenceof7''exceedsl/10of
thatof7,or(2)thenumberofoccurrenceofγ〃
exceedsl/10ofthatofγ
Weshowtworemarkablecases.Thefirstcaseis

thei7zie7･cha7,9"61itlyofJapanesewords.Forexam-
●

ple,thephrase<@てください"isasimPleauxiliary

phrase.Butitisalsoappearsinthefbrmof"で

ください"whensomekindsofverbsdirectlypre-

cedethisphrase.Thismeans"て''and@(で'canbe
usedinthealmostsamecontext.Thesecondcase

isthepossibilityofinselstionofone-character-word

“も''.Thisword,difﾓerentftomotherwords,canbe

msertedeveninasimpleauxiliaryphrase.Forex-

ample,

にかかわらず＝〉にもかかわらず

94

Thecausesofwrongextractionsarelistedbelow.

actualword.Forex-

"いわゆる”，“おおむ
(C1)Thesequencewasan

ample,@(とりあえず',

ね"…etc.(49)

(C2)Asatruesimpleauxiliaryphrasehadnotbeen
extracted,itspartialphrasewasleftinSET-C.

（14）”・
Inthenextsection,wediscussthiscausein
detail.

(C3)Thesequencecontainedademonsbrativepro-

noun(inJapanese,demonstrativepronouns

consistofHIRAGANAcharacters)Ebrexam-

ple,"これに対して"'"これまで通り"7"それな
のに”…etc.(12)

(C4)Itwashardtoregardthephraseasoneword.
Fbrexample,{<は何なのか"1,"よう強く”…etc.

（10）

(C5)Thesequencecontainedasuffixofnouns(in
Japanese,.suffiesgenerallyconsistofHIRA-

GANAcharacbers)Ebrexample,@(さんによ
ると",“たちにとって"…etc(3)

C[brefinetheproposedmethod,thefbllowing

ideaswouldbehelpfill.
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(A1)Useofadicbionary

Mostofthewrongextractionscanbeprevented

byusingadictionary,especiallyfbrthe.case

of(C1).Byanalyzingtheextractedphrases
withadictionary,wrongphrasescausedby

(c3),(C4)and(C5)canberemoved.

Japanese.Thus,theproposedmethodcanbeimple-

mented･withoutadictional;y,agrammarandasyn-

tacbicparser.Inaddition,theheuristic(H1)isde-

rivedfromthecharacteristicsofJapanesesentence.

Byusing(H1),thismethodise価cient.Throughthe
experiment,itwasshownthattheproposedmethod

isusefultopickupsimpleauxUiaryphraSesfroma

corpus.WeprOvidedsomeideas(e.g.,useofadictio-
nary)tomakathernethodmoree伍cient.

InthefUture,wewouldliketoapplytheproposed

methodtoextractcomplexauxiliaryphrasesandthe

ftequentusedexpressions

(A2)Useofanotherheuristics

AddingthefbllowingheuristicswOuldbeuse-
fill.

1.Thefirstwordinarelationalphraseisa

postpositionalparticle.

2.Thelastwordintheauxiliarystate-

mentphraseisinSHUUSHIfbrm,orthe

wordistheendingpostpositionalp"ticle

(ws""UtJosHI'').

一
一
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Theproposedmethodcanbeusednotonlyfbr

filllautomaticsimpleauxiliaryphraseextractionbut

alsofbrcomputer-aideddictionarycompilation.
Ifweadmitaconsecutive･KANJIcharactersin

aO-sequence,itispossibletogetgreatervarietyof

simpleauxiliaryphrases.

Astheproposedmethodisverysimple,itcan.

beeasilyappliedalargescaleexperiment.Inaddi-

tion,thismethodcanbeperfbrmedevenwithouta

dictionary,agrammar,andsyntacticparser,which

areveryexpensiveresources.Inreal,ourexperiment

w"donebyAWKandSOR江､whichareUNIXtools.

Webelievethatthismethodcanbeusedtoex-

tractftequentusedexpressionsfromacorpus.To

buildapracticalnaturallanguageprocessingsys-

tem(e.g=,machmetranslationsystem),itisneces-

sarytogatherfrequentusedexpressions[5][61.This

methodisveryhelpfilltogathertheseexpressions.

く

5Conclusion

Anewmethodwasproposedtoextractsimpleaux-

iliaryphrasesautomaticallyfromaJapanesecorpus.

Thepointofthismethodistoutilizethethreeheuris-

tics(H1-H3)concerningauxiliaryphrases.These
heuristicsaremainlybasedonthecharactertypein
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Append蚊-1

ていかなければならない，ないことを明らかにした，ことが明らかになった，

ていることがわかった，なければならなかった，ことができなかった，

ことを明らかにした，ていかねばならない，ではないでしょうか，なければなりません，
があるとしている，ことになりそうだ，ことになるだろう，ことは許されない，

たのをきっかけに，ていることに対し，ているのだろうか，ということだろう，

というものだった，との考えを示した，とは思わなかった，とみて調べている，
わけにはいかない，ことが望ましい，ことにしている，ことにしました，

ことのないよう，ことはなかった，こともあり得る，ているのに対し，てしまいました，

としか思えない，としては初めて，と見られている，ものとみられる，

をはじめとする，を示すとともに，かもしれない，からといって，ことでしょう，

ことなどから，ことについて，ことになれば，ことになろう，ことによって，

ことに対して，ことを踏まえ；ていくだろう，てもらいたい，になりやすい，

のままにして，は考えにくい，ばかりだった，ませんでした，を抑えるため，

を浴びている，からすれば,‘からだろう，からみると，が続く中で，ことだろう，

ことながら’ことに加え，だけでなく，ていきたい，ている中で，ておきたい，

にかんがみ，にすぎない，ものとして，をめぐって，とともに，ない限り，

における，について，につれて，によって，によると，によれば，に関して，

に際して，に次いで，に対して，に値する，に伴って，に面した，の中から，

を通して，を通じて……etc

、

Fig.5ApartofsimpleauXiliaryphrases
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