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A Study of Cognitive Processes 

OfNaturalLanguageUnderstanding  

駄om仏eviewpointof00mput扇ion出払n郎isti£S）Ofwhicbm扇血pur－  
POSeistoformalizehumanprocessesoflanguageunderstandi11gaS  
COmputati弧dproc朗5eS，thisdis§ertationproposesthf恍mOdelswhicb  
知m誠zethTeedi‰enta叩eCt＄Ofnatu∫dlangⅦageundeTSt弧dingTe－  
SpeCtively．   

First）WeprOpOSeamOdelofmetaphorunderstandingimwhichcon－  
textspl町弧imporね皿trOle・Tbe】nOdelofmetaphorundefStanding  
proposedbythisdisserta・tiondealsnotoulywithunderstandingan  
isolatedmetaphoricalsentence，butalsowithundersもandingmetaphor－  
icalexpressionsinadiscotlrSe・Weadopttheformalizationba＄edon  
Situationsemantics，inwhichbydeali喝W地theinterpretationofa  
metaphoricalexpressionandthein触mationintheexpre5Sionsepar  
ratelythemetaphorunderstandingi＄doneaccordin＄tOthehearer，s  
reSOurCe．   

Secondly｝WeprOPOSeahumanParSlngmOdelofnatural1anguage  
むomtbepointofvi帥Ofpe血m＆眠eJOra血alⅦS呼Ofl弧糾age・  
SeveralresearchershaNepaidattentiontosomeremarkablephenomena  
inthehumanparslngPrOCeSS7Sincethesepユ1enOmenaln町beaclueto  
theexplicationo‖五eI軸e鮎iencyon払ehumanp乱rSi喝prOCeSS．On  
thehypothesisthatthesephenonten＆Shouldbeduetodelicateaspects  
Ofperhrmance）WeprOpOSeaparSlngmOdelbasedonconnectionist  
model・Whichisfoundedoninteractionamo喝al乱rgenumberofsimple  
COmp11血1geleユnent．  
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Finally，WeprOPOSeamOdelofcommonsensereasoning，Whichis  
usedforinferencebyworldknowledge，OrbaL：kgroundknowledge，in  
natura11anguageundeIStanding・Somemechanismofcommonsense  
Tea点Onlng〉SnCb舶CircnmcIiptiom，1SneCe5SarylnOrdertomakea  
natural1anguagetlnderstanding8yStembeabletocomprehendsome  
natural1anguageexpressionmoredeeply，thatis，tOmik8the＄yStem  
beabletoobtainsomeusefulinformation，Whichhu血aneXtraCtS加m  
someexpressionbyusinghis／herownbackgroundknowledge，eSpeCial1y  
commonsense．whileciTCuImCriptionisaru1e払rthe鮎storderlogic，  
weproposea＝laPphcationofcircumscriptiontologlCprOgramminglanT  
gⅦageS，＄u血びPrdog・We壷opI8Sent弧叩plic誠ionofciTCnmSCrip－  
tiontothepIO8ramrmngla喝tlaSeUranuswhichisanextendedloglC  
programminglanguagewiththemu】tipleworldmechanism・Theap－  
plicationofcircumscriptiontoUranusi＄u＄efu1toformalizeacorrunon  
sensereasonl喝OnSOme鮎mむStyleknowledgebase・  
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Chapterl   

Introduction  

．J」‘当   

NaLtLmlLan9ua9eisthemedillmOfcornmunicationwhichhasbeenes－  
tabIishednaturallyinorderfbrourtouseitformutua】underst＆nding，  
anditllaBChangedwiththetimes，Forexa叩ple，Japanese，Whichisau一  
班or’sm8馳ertongⅥちisoneofnatuIdl弧gu喝e5．Witbo雨弧ySpeCial  
曲叫0ⅡeCanⅦn血stand既p一朗Sipnsin貼／bermo仙ertongqel・馳r  

linguists弧dpsycblogi＄tS，themぬngOd成一ese拡Cbe＄ぱn血Idl皿－  
guageistom8kemodelswhichcaLneXPlainsueLaJlabilityoflanguage  
8Qmp托hen＄bn．   

tIowever，aSCOnlputerSWaSinvented，COmpuLerscientists．especi山1y  
A12re5earehers，pa訂tieip＆tedinthereseaschon乱neWlineofapproach．  
Themethodologyi＄tOfbrmalizeprocesse＄Ofl姐gtl喝etlnder如ndi喝  
誠Cdculationandestaui血加血朗11旭gu喝eunderstan亜ngsystemon  
COmPuterinordertovahdatethemodel．Conversely，itispossiblethat  
fruit如1resultsofmodelingtheprocessesascomputationarereturned  
tobotbtbepsyeも01喝y航eld狐dtllelingⅦi＄tiこ鮎1d．でもisinもeTdiscト  
plinary鮎1dcalledc8mタぴねfio朋用柁ダ引哀ぷ才盲cβisoneoftbekey抽emes  

incognitivescience【Al187】・Tbemajorgoaユof飴tablisbi喝alangu喝e  

鳥
丸
綴
滞
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lNeedks5t8Say，hl餌dertom舶t肝tもe瑚蝕資to脚e，貼／slleIldt01eamli七  
50md10Wi軋hi5仲訂edy血エdも00d．Am血berdp町血doきホtshaveob町Vdalld  
出血払出‖玩w血n血蝕めt血tもe濾i迫tyofl弧脚喝eCOmprdlemSiom Aeco一心ngto  
it，Wlliled道血昭nd七山・eeOrSOC弧rapidly肛甲iTetIleabiLtybotkto吐血dαS血d  
仙血mo仏併tOmgⅦe旭丘毛ouseit，正は蝕epeでiodoneh恥tOm止も8呼号Ci虚血Tt  
t。∝叫ke払－ei評k取卯ageSrAlld8q．   

2Arti鮎i虚血t舶g吼¢e  

l  
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a既preS血n弧dwb扇infbrmationtheexp一組血nc猥ie＄【も帥叫  
弘一魯迅mple，仙＝edmde山南仏甲eeCb叫胱t叩h∝Ⅶnぬ－  
StaJlding，andsoon［Yhn86，Fau85，LJ80，％m88，Sak85］．  

M∝色耶eI，仏e以lowingTedmisrdatedtotb8fe血sdesdbedめwe．   

●Andysiきbasedonworはknowledge  
で最さredmconceTnShow址e群氾eIdb脚1edge通0Ⅶt地モ＄truか  
tureof仙ewodd裾eⅦ5ed触i血encein∝derね）払rex8mple，  
血t扇ncoheIemCeOftkab併e托dm＄，COmpletein飢鯛誌ient山一  
如m＆七i叫a適＄00n匹＄Ⅶ時   

雨de＄Cdbed払bove，C孤騨tationdmodelsd皿aturdl弧卯ageⅧ－  
derst弧血gcanbモー喝町d虎d拡tbec閻擁ⅩSyStemeOnSi如ingofa  

nⅦmb即Of血ぬentfed駆・E珊eVe王WeS払ddr8th≡rr聯rdぬtpr小  
食SSeさば仙郎e弧癖遠視eCOmbindn◎もin乱写叩蝕組dm弧neちbutin  
馳em弧neTdnon一曲ediondinte‡∝t血horderもonndeTSt弧dさOme  
l叫gn喝eeXpre感。鮎阿恥叫Sin8e蝕eIe由stm弧yⅦn紺lvedpr。blems  
ine血reaユ加，8nⅦmbefOffe駅眠h母指8reg血gon血dyi喝仏emin  
O血toeさtめh血00re鱒由如i¢戚edⅡ血Idlan即準undモーs南瓜血g  

SySt稔m．   

馳皿tk扇馴叩血tof℃Omputerlhgdsぬ，dw最ehm血p叩鴎e  
isto触mdizebum弧pfOCe＄＄eSOflan即呼unぬ5ね瓜瓜nga5C¢mp血  
t血dproc闇＄eg，も地点鉢eぬ七血pIOpO＄闇the姐owing仙托ぞ珊d壷  
Whichibm鵡ethreedi飽rentasp琶CtSOfm血rall叫紳噂川畑erstand－  
ingrespectiYely．  

●A輌叫圃汀榊血廊肋品断閥壷   
（仇叩ter2・AForm山地ionofMeも註pho川nぬ5tandi喝inSit－  
uationSemanもic姦）  

●木押料lダmOJeJ   
（Cb8錘r3・AP郡ほi喝Modelb乱SedonConnecti血stMod叫   

●中咽払姉馴肋酢酬軋御伽毎   
（馳叩ter4，AModelofCやmmOnSenseRe罷血喝B88ed。n  
C録cul批点pti榔）  

understanding野Stemistouseanatural1angua8e，Whichseerrutobe  
themo5tna血Tdw町dcommunk8tionfbr恨，f血oneofmediaof  
coⅡmnicationbetweenhⅦman乱ndma血ine8．WlliletlleteCbnology  
forcontrollingmachinesbycomputersisat胤rlyhigh1evel，between  
humanandcomputers，thereexistsomesemanticg呼Sbecauseofthe  
di鮎rencebetweenlangu喝eSbeing11Sed・ItiseXpeCtedtbatn8tⅦr山  
1anguageunderstandingsystemsaredevelopedoncomputerstoserve  
asthebridgeoverthegap，thatis，a＄theinterfacebetweenhuman  
andmacllines．An11mberofcomplltationalmodelsofnatural1anguase  
understandinghaNebeenproposedsofaJ，ande血ofthemhasits  
owncharacteristic．Howevertheyseemstoshaxethefollowingbasic  
oTg弧izations，imwl血btheIee衰stsomedi触ent∫edmacc00dingto  
infoTmationtre乱ted【FM86，m88，Nom8司・   

●施呵南極南山抑殉ぬ  
Thi＄realmcomcern＄how wordsareconstructedolltOfmoreba－  
sicmeamngunitscal1edmo7Phemes・Forexample〉itdealswith  
conjugation，declension，in鮎ction，＆ndsoon・   

・伽油滴c脚均βIβ  
Accordingto＆gr8mmer．Whichdescribesthesytlta亡ticstructure  
of8natu一山l姐gn喝e，tllisre81mconcernsbowwordsc弧bep雨  
toget土IertOfbrm＄enten亡母各地atlookcorrect名yntaCtic811yintbe  
hnguage［Se185，Shi86，Cho88，GKPS85，Gun87a，ⅠくB82，SSS88，  
Gun87b，¶が6，Ots呵・   

・免m血克銅両扉（hone＄蝕tenCe）  
T血isreahlCO皿CernSWllatWOrゐmean弧dhow払eseme弧i喝＄  
conlbineinsentencestoformsentence mealli）lgS［NN86，l（en85，  
NF83】・   

・凱加納机伽廟lβ  
Thisrealmconcernshow sentencemeanlngSCOmbincin adis－   
COⅦfSetOあrmato七山meaningoftbedi＄C㌣fS岬B83，BP83，  

Ba∫89］・Forexample、8皿aphoraofpronounsisincludedintllis  
fedm．  

●凸喝珊南＝制和ぬ   
This realmconcernshow acontexta汗ects theinterpretation   0  ■
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delicateaBpeCtSOfpe血m弧CeIWewi11propo＄eaPaRSlngmOdelbased  
00＝矧W故戒血涙症仇加崗whcbis払Ⅶdedoninter胱ti8ⅥしamOngala聯  
numberofsinplecomputingelement・AcQnneCt血istpar＄eraCCOrdins  
totbemoddw山ba5icdlywo止inrealtime〉姐ditsbeha扇oris鮎rly  

Simi1artooneofthehunanparsing・Moreover，Wewi11showtha，tOur  
COnnCCtionistpar＄e工C弧eXPlmisomeinterestingphenomenainthe  
hⅦnanpamngproce＄£7SuCh裾COgdtivedimcultie＄tOreCOgmiegarden  
p血＄entenCeさOrdeeplynesねdB飽teneeS，騨e董もIemCeOfstm血胴勒  
a血bi即0ⅦSSentenC髄，抽dsoon．  

In仇apter4JWeWⅢpfOpOSe＆mddof仰mm¢nきe朋erβ8ざ○壷g，  
Whichi＄uSedforinfbrencebyworldknowledge，Orbackgroundknowl－  
edge7inn血rallanguageunderstanding・Somemechanismofcommon  
SenSereaSOnlng，StlChascircvmscription，isneces畠aryinordertomake  
an8turdlangllagetlnderstandin＄SyStembeabIetocomprehendsome  
na如dla喝uagee草preSSionmoredee如thati＄，tOmakethesystem  
beabletoobtainsomeusefu1information，WhichlmmanextraJ：t駐om  
SOmee叩reSSionbytlSinghi＄／herownbaJCkgroundknowledge，eSPe－  
Cial1ycommonsense・hlanguqeunderstanding，iti＄hardforusto  
OWnper飴ctknowledgeofourcircum＄tanCe・五owever，WeCanimfeTSOme  
u＄efu1information鉦om餌ehimcompletekn0wiedge・Circum8Cription  
isa血eofcoIかc抽Teba占edonin00mpletekn聞1edge払atc弧beused  
払rlⅦmpingtoeert扇nくOnClⅦSions，・Sincモ餌daIe耶Oning＄buldbe  
OneOfthemostimport姐tkindofre誠OnlngW鮎chweⅦ5udlydoinoⅦr  
d由け脆，itwnlもeexpectedtもatther章毎Onlmg15Ⅵ＄e餌払払rm＆liz－  
1nganaBpeCtOfreasorunginnaturallan＄Ⅶ喝eunderstandi喝・While  
dTCumSeriptionisaⅢle如the触torde工lo如in仙i5戯∬erta揖on，  
鮎stwewi11propo＄eanaPPhcationofcircumscriptiontoIoglCprO－  
gram一皿nglan卯age＄〉＄ⅦCh姻Prdqg・3ythismetbod，COmmOnSenSe  
reasonl喝Ca血bedoneusingthehowledgebasewもicbisb扇1twiもhone  
OflqglCpr呼狐m喝1angu喝eS・L喝icpf呼弧1皿ng18ngu昭伐，W最ch  
areba5d皿乱紺bsetofthe魚rstoTderl喝iecalled如椚h纏ら現eWell  
S扇tedtomatu一山langⅦ喝ep【O亡母おingbecauseofit5Chara£tefi写億c＄h  
Symbolmanipulation）SuCh舶theuni鮎ationmechani＄m，and＄OOn．  
Itisdsooneofcb訂aC七郎istic＄dlo如prog工8m喝Iangu呼＄thata  
pfOgごamW山tenim伽mG弧befeg誠由d乱歩沌eknowledgeb8ぷeWl血h  
naLturallyincludesbothfactsandrl11es．   

Wed＄やp舵Sentan呼plicationofcir8umSCrip也ontothepr呼視掛  

In（旭叫tせⅠ2，WeW揖p‡OpO＄e＆mOddofmet叩korⅦndeISt乱n心ngin  
whicb¢Ont既tSplay弧impo鵬弧trOle・Metapbori50neOf止etori－  
calmethod＄．Eowever，itisu＄ednotonlyinliterarywriting＄，but  
alsoinmanyconver＄ationsinoureverydayh食asel艶etivemeansof  
communic8tion．Therefbre．met＆PhorunderstaJldingisoneofthemost  
impoTtaJltthemeswhichwen－uStdealwithtoh＆Ye＆SOPhistic＆tedn8tT  
ⅦIdlangn喝eunderstanding革y由m・Met叩ho川nder＄t弧亜喝＄もodd  
beregardednota＄a，Simかeproce＄SOfsemanticanaly＄is，butthecom－  
plexofseve工dpfOCeちS鮮，SnCb誠S8m弧もic弧dysk〉亜紀0町5e弧dy惑s，  
infbrerLCebasedorLWOrldknowledge．＆ndsoon・Fromtheviewofthis，  
払rm濾血gmetapho川nde一雨ndimgp－0扇desw伊Odm戚eTial払re5－  
tabli＄hinganintegr8ted＄yStemOflangua＄etlnderstanding・   

Themodelofmet＆phorundeTStandirLgPrOpOSedbythisdissertation  
de山snotol11ywithunderst＆nding8nisol＆tedmetaphoric山sentence）  
b雨dsowi仙ⅦndeTSt弧亜ngmetaphoriedexpres威onsin8dsco11T＄e・  
Inordertodealwiththeinform＆tionobtiined丘om＆met＆phoric8lex－  
pr伐Sionh8心scoⅢ5e，iti＄眠昭S打yth＆ttbep裾tOfsem弧ti岱W払血  
dealswithmet＆phorunderstandingshouldhaJmOnizewiththere5tOf  
sem払nticswhichdealswiththeordinarydiscotLtSCunderst＆nding・Itis  

＆typic山caseofthemet＆phorunderstaJtdinginadiscoursethatthe  
in払rm乱tionwbidltllebe媒eTQbt衰ns蝕oma．metapk）dcd既pre∬ion  
dependsonthecotlteXtinwhichtheexpressiorLisuttered・GeneriLly  
speaking，theinhrmationinanexpre郎ionmayvaxywithhearer，＄Cir－  
culrLStanCe．0【reJOtL7Ye，SuChascollteXtS，backgroundknowledge，aJld  
soon．Theconte戚sen感心vitylike七最sc弧玩expl血d毎d一礼Wi喝a  
distinctionbetweentheinterpretationofan11tteranCe＆tldtheinforIn＆L  

tionintheutterance，Whichisoneoftheideasinsituationsem＆ntics・  
Accordinglywewi1ladopttheformaliz融ionbasedon＄it－1扇ionseman－  
tics，inwhidlbydealingwiththeinLerpretationofa・metaphoricalex－  
pre8SionandtheinfbrmationintheexpressionBeParatelythemetaphor  
undersもandingisdoneaccordingtothehearer’sre80urCe・   

1nChapt・er3，、VeWi11proposeahumaJt PaLrSirLSmOdelofl18tura1  
1aLn＄u呼fromthepointofviewofpertbrm＆nCe，OraCtualusageof  
language・Seve［ilresearchersh礼VePaLidattentiorttosomeremaJkable  
phenomenLinthehumaJtP＆rSingpTOCe＄S，Sinぐethesephenomenamay  
be＆dltetOthee3（pliczLtionofthehighe代ciencyonthehurn＆np＆rSing  
p【OCeSS．On thehypothesisth＆t these phenornen8Shouldbedue to  

－
…
ル
 
 
 



CE▲PT亡兄l．IyTRODVCTION  

血喝1弧gn呼伽柁“βp∫OpO＄edbyNab血im岬TS飢，Nak85b】，WI血血  
isa・neXtendedlogicprogrammnglanguasewiththemultipleworld  
rnecha．nism．Themt11tipleworldmech8nism8Jlowsprogrammersboth  
todividepfOg工＆mde最適tionsp誠ein七0鎗Ve一山partscdledひOr偽and  
too喝乱山方ethemin払出erar血edm弧nef随ethe血鉦merepreSe雨む  
tion．Since aknowledgc baseusedinn＆turiLl＆ngu8ge understzuld－  
ingshot11dconsistofcomplic＆tedinform8tion，SOmehighlystructured  
schema．，SuChasthefr8merepreSentation，isnecessaJytOdescribeit・  
Theapplicationofdrc11mSCriptiontoUranusisusehltoformalizea  
commonsensereasoningonsomefTame－Styleknowledgeb8LSe・  

Chapter2   

A Forrnalization of 

MetaphorUnderstandingln ●  

Situation Sernantics 

2．1Introd11Ction   

Mぬ画餅一触eofぬtぬd伽も晦－i机鱒机頑牒心細劇廊哨  
Wfi軸射掛軸如油蝉如職蜘ぬ皿柑叩物藤柳漁扇  
肘？l＝・rぐr…－－Ⅲiぐ札t叫1h▲8日、LJ細・しakさ7叶Tlterぐれ－叩、1－－や－叩h・・r  
吐血翫鴇もぬ痛喝i＄Qne成鮎mo忌もimp¢一触t伽m顔融ichwemnβ七d母山  

南塊to攣餉や押鱒壷山血画趣卵準吻ぬ曲浦酢画馳 ’ 
ll－ぐm血l、tl・、・・u1－′ト15t肌di噂Pr（椚㍍l－こ岱l∴二ndis．、．．SSe．tr，。1こごこ品川ご  
p加地威扇紺毎＆mu血餌d弼e鮮血触間丁澄9，hd酢，6紆S8字，8翔7， ’ 

l1浦丁・⊥ak椚れ、†こu‖耶、恥1叫  

Ⅰ攣極細攣禦飢戯画潤触如鱒鱒軌離ぬ車輌心細  
it可i5舐p湖東毎血母野寄掛孤et脇g由縁掛取【幽ぬ醜im乱  
取轍頑ぬ鹿正由一喝e‘‘Am弧鮎a㈹貯，，“a甲弧｝，cme革p皿d摘α＆戚  
－、…lげ’r・1r！でSl・州t川J、l∫－tl－C】H、－u川－isch岬l・，こ・ヒW川IISetl▲・・  

tご∫▲11†・叩トJ√√・－－／叩＝鉦”ld叫Inrぐ長汀l…＝一両…11d…－で小11冊ぐ・  

あmα柳¢でぬも◎β・Å瑚曲射摘疏ぬ納品鮎画料読頑頗  
阿琴願癒＝野牒払ぬ独尊弼曲射毎醜ぬ擁ガ，，Wぬ議＆馳t威i払込f＿  
如卸側れ旭沌摘榔和魂鱒摘加地卸商娘融細感頑隠触沌皿痴  
A蘭画貼融庵卵癖鋸顧糾射的館臨啓鋸沌叩頭偶鯨曙混佃劇喀  

7   
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dasonrcedom8im叩Onata呼もdom血tInd町There町eamu㌣  
berofsもudiesoftbemet叩ho川nderst弧揖ngba5edontbistheory，1n  
w損亡bsⅦChpTOjectio鮎，OrCOIreSpOndem堺，揖e払Ⅶdbyam弧加計  
i仁山mappi喝tGFS即，鮎189，王nd87】・Mostoftl旭SeStW迫es，b叩eVer，  
dedonlyw仙Ⅷderst姐血ng弧isdatedmet8pho‡i七山sen七色nCe・and  
喝拡dもbeⅡ把t叩boTⅦn血standingp工OCe＄Sj耶t訊S（沌tabbs鮎喝COI－  
一朗pOndenceち毎some姐doかdm叩pi喝・Indeedtbee血b鮎hment  
ofcoTfeSpOndencesi台地emainpartoftbemet叩hoIⅧder如ndhg  
proces＄，butinordertodealwiththein最）rmatioAObtained鉦oma  
metapboTicぬexpfegSionin乱心就0ⅦrSeIiti5れ那鰯叫ytも雨thepart  
ofsemanticswhchdedswitllmetaptlOrⅦndersta・ndi喝血oddhaTmO一  
雨毎eWithtberestofsem弧ticswム油d寧d＄Wi抽theoご心naTydisc剣f＄e  
Ⅵnderstanding・Tberearenorese乱rChesba5edonsuchaviewpoint，  
血atis，8鮎meworkwhi血ref由toも鹿弧dysisoftbemetapb血cd  
既preS＄ioninadiscoⅦr5e・  

Inthischapter，inviewofthispoint）Wepre＄entaneWtheorywhich  
caJ18はCOⅧtfo川nderstandi喝metapboricalexpI飴Sionsin＆血scoⅦ‡Se・  
Itisatypicalca＄eOfthemetaphorunderstandingina・discoursetha・tthe  
i血一皿ationwIlicb血eheareIObtains如mamet8pl10工icaユexpTeS或om  
dependsonthecontextinwhichtheexpressionisuttered・Fc．rexample・  
1虎Ⅶ5COnSideTtlleあ11伊Ⅳi孔gSentenCe：  

WitllaneWStr乱tegy，Iwipedbimo止  

（2・1）  

Thissentencecanconveysomedi蝕renもkindofinformationaccording  
もocoIlteXtSinwhicbitisembedded：  

Case－1．Ådescriptionめollもawa正：  
Theheadof＆Win山ngstateuttersthesentenceaboutthevictory，  
r壷ー工i喝tOthelle適of仏ed曲atedぬte・  

Casか2．Adesこriptionaもout払nargumeれt：  

Someoneuttersthesentenceabou‖hea喝umentinwhiehhe／＄he  
re血tedhi＄OppOnent・  

21】、T腋EOuTLLNEO（MET▲PJIOAUpE＞EASTANDIγQtMSrTU＾TJONS払t川T］CS  9  

Ca＄e・3・Adescriptionaboutag礼me：  
T血¢m弧喝モーOfasoccerte姐l雨te∫＄the5ente皿Ceaも。uttlle  

resultofthegame，reibmn＄tOthemanageroftheopponentteam．  

etc．   

血tl由比am由e血脚S，仏esentence（2．1）connotes出払rentsituation＄   
accordingtotIleCOnteXtSinwhichitis11ttered．Tlle＄eCOnn。tati。nS   
Of沈esentence（2・1），however，5eemtO曲射eSOmeCOmmOn5tfuChre，   
一雨heT仏独tObeqdtedi蝕re血‖iome耽bother．  

G肌eI叫y＄pe並i喝，thei血bTma翫ninanモⅩpreSSionI叩ⅧryWi止   

血earer〉scircum＄tamCe，Or化抑抑躍如軌血鮎購い抽血aぶ0血ext8，back－   
groundkn0wiedge，andsoon・Thecontextsensitivitylikethisc弧be   
explainedbydrawingadistinctionbetweentheinterpretationofanut－   
ter8nCeandtheinformationiTltheutteraJtCe，Whichisoneoftheidea，S  
ins血乱tionsem独tic台・如£00血Idywe適optthe払一皿al血紘onba5ed   
OnSitu如ion＄em弧翫＄，inwhi血byde誠mgw拙theinteTpretationof   
乱meもaphoTicde坤一関Si◎n8nd也ein知m8扇onintk既p一機如msep－   
araもelytbemetapbQ川nders電池dingiぎdQneaCeOrdingtothehearer，s   
resour亡e、Th＆tis，aJ”Ctllalme＆ningconnotedbyeither8WDrdora   
phr舶einもⅡ蛤bphoricaユ既匹e郎i¢ⅡmayV乱ry鮎mi七sordin紅yme弧－  
ing・Asaresult，metaPhoriealexpfeSSioIISC弧COnVeySOmeOthernew  
in餌matiom・Wewoddhkto奴nll血te仙ね噸iat血器aprOCeSS   
Ofintroducin＄neWreSOtlr屯eS，namdy，eSt8bli＄hin＄COrreSpOnd珊CeSbe－   
tween8SOllrCedomainand＆targetdomain．withwhichahearercan   
projectinformatiomabouta＄OⅦrCedom如拙toatar＄etdomain．  

2・2 TheOutlineofMetaphorUnderstand－  
inginSit11ationSemantics  

Inourtheory，metaphorunderstandingconsistsofthefo1lowlngStePS   
andsemanticrepresentationswithwhichthismetaphorunderstanding   
processarerepresentedintermsofsittlationsemantics：  

Step－1Hearafra＄mentufLofanutteranceandconstruCtState＄。fa鮎irs  
COrr燃pOndingtoitby仏econventionof仏elanguageuse．Tben  
adescribedsituationsしCOrreSPOndingtouf；i＄Obtained．   

“Ⅰ紺guedwithMr・Babouthistheo－yl85tnigllし”  
山HowdiditeonleOut？い  

（2．2）  

ヽ1  
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Step－2Bysuppo血g地雨“JidせさC戒bestbes鋸ne細雨ionwbi血返de一  
紙ribedもytもecⅦT一組tCOnt¢Ⅹ七β㌃1，WeObt由n8S加ationβ芸抑  
sncbtha．t：  

β㌘W＝轟＝β㌃1  （2・3）  

ThenexamhewketberthesiもⅦation畔Ws雨i＄鮎slhe払nowi喝  
reqlnTementS：  

1．E、・eryTel＆tioninthesitu＆tions；‘VsatisRestheappropriate－  
nes＄diもs＆Ignm8mta烏＄唱nment■  

2．でもesi山如ionβ言付i5COh針ent・  

3．Anofconstr扇ntsho撼ngintbes血乱鮎nβ㌘増鋸e5乱tis鮎d・  

Step－3Iftもereq一皿IementSinStep－2配eS＆鮎鮎d，1etthen押COnteXtβ；  
be8吉相弧dincTeぴe；毎1，thmgotoStep－1・  

Step－4Sinぢetbereq血ememねinSt軒2arenotg＆tk丘ed＆t仙spo血，  
intTOduce＆neWreSOurCetOCanCeltheinappropri＆terLeSSa皿dto  
obtain＆meanin廓11interpre如ion・Inmetaphorunder由nding，  
拡de紀Tibedl如冶r，thenew托＄OWCei5aSetOfco鮎tI由ntswI血h  
TepreSenもs仙eeorr叩On血盟Cebeもween仙esoサrCedom血弧d  
tbeもa聯tdomぬn・Tb遁，也e取囲由tuationき；1nWhicbtbese  
c8凹も血ⅥtSbddis托g裾dedasanewresourcesituation・Now  
pay乱ttem鮎nto5tat餌d瓜rscaで‡iedrelativetotIle工e＄0ⅦrCe  
威tu如ionβ；毎thede就dbedsituationβ㍍wh血由a如偶tion  
Ielatedもo tb souce dom扇nin tbis ca5e．Since tlle SitⅥa七ion  

β慧snpporti喝thesestate＄d血rscoごre＄pOndsねas如ation  
Id雨edtothet8Tgetdomaれre七uTntOSもep－2a鮎一丁eplacmgtbe  
described油島tiomβ気南仏β慧・  

Noto山yinordinarysentenceunderst8Lnding，but81soirLl－1etaphor   
understaJlding．itdoesl10tSeemtObeplallSiblethattheheaLrerbeginsto  
interpreもasentencejustaSterhe／she駄ishedhearingauofthesentence・   
AsdescribedinStep－1，Wheneverthehearerhears／rcadsafragmentof   
弧utter8れCeSuCh舶8nOunphrびe．■Verb（pbra5e），弧d5001l，he／she   
st打tStOi血呵胱＝he†r8gmentunderthecurremt⊂OnteXtn18debythe   
di8CO闇．  

2．さ．加EDm11虐OrEACESTBp  11   

Iti5Ste㌢2tも8tistもepr∝e泌Whi血inte卵teS鉦喝mentSd加eト  
Pretationnewlyobtainedwiththecurrentcontext・Thew8yOfthe  
integrationdependsontheconventionofthelangu喝euSed．Forex－  
ample，仏egfamerd仏elan評轡∋isone¢ftbeon5t工血t5W出血堤e  
efrectivewithinonesentence．  

ImSt叩－4，tbede鉱dbed線h乱tiong㍉co血itntesap8rhftムecon－  
textaboutthesourcedomain，Whichisgoingoninparanelwiththe  
rrlaincontext・Wecal1thi＄戸OnteXtaboutthesourcedom8inthepar－  
α似c8和才錯fanddemteitβ；・Iftb併ealre適ye嘉納ap8ra11elcontext  
S［1，Step－2i8al＄OapPliedtothepardlelcontextaAd8♭・．Whenthe  

fequirementsinStep2aJeSatis叫anewp虹dlelcontexもβ；5Ⅶebthat  

β；＝す1＝8し  （2．4）  

ismade・Intl血ca占e，tbe＄ituationwhichincludesbothβ三弧d七山e  
re＄OurCeSituationwhidhasalreadyi血odtlCedfortheparanelcontext 1 

軒serves乱Sa刀eWreSOⅦrCe＄血ation．Wbenoneoftberequi一肌。ntS  
inStep－2isnotsatis鮎d，a血eW荘鰭t叩horhasbeenintroducedaJLd  
and血efpaIdldc◎nteXtismde・By誠owi喝触mdtipleparallel  
COnteXtSW最cbdescTibe皿1tiple給WCedom血sofmeねpborsl払ecase  
紘如＄eVer誠心肋e扇metapborsaIeintfO血cedoR唇助ef弧。tbe一山。  
乱心scourseca．nbea£COⅦntedfb工．   

2・3 TheDetailsofEachStep  
This＄eCtionwi11givedetailsofthesestep＄rOugh1ydescribedinthe  
prev血ssect血thro喝もtheprocess飢hderさtan蛍ng仏eexample＄en－  
tence（2・1）  

打Witbanewstrate榔Iwipedh血0止，，  

intheCa＄e－2，inwhichatopicaboutanargumentisdescribed．   

2・3・1（プon如ructiomofa掛agme血ofaDe＄Cribed  
Situation  

Asdeseribedintheprevioussection－We砿Stlmethatwheneverthe  
heaferhears／代dsa企乱gmentOfa…抗即弧Ce，he／skeinterprets抽e   
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鮎gm組ttOSOmee感ent・W旭eh聞最g仏e血to一触gmentstobe  
interpfetedisdepend50ntbel弧gnag…配d弧dhis／her乱b鋸yin仏e  
l乱ngⅦ喝eⅦSe）itseemtb血tbemostpfi血tiveⅧitisthephIびe，Whcb  
isdete血nedbythegramma工Oftheh瓜gn喝e，S血猶8nOunpbr揖e  
andaverbphrase・Assumingthtthephraseistheunit戚anutterance  
鮎gme叫tbeexample紙皿tenCeisregarded85仙efbmowingsequence  
oftllree駐agment＄‥  

押ith＆neW血扇e野】押，恥仰【wipedhmo叫y♪  

A＄the工eS山of也econstraints扇is鮎tion＄混血がtlle許a皿erOftbe  
languase，thedescribedsittl魂ionsbcorrespondingtoeach允喝ment  
desc工ibed乱bovei＄Obt由nedas払Ilows：  

轟巨《w叫叩印叫噌e丑∫珊∧  

《血f甲y，噌8Cまニg翔  （2・5）  

苺巨《坤飽玩町叩用h瑚  （2・6）  

島巨《両町側い雛雨珠脚血血媚》   （㍍）  

WeiLsoassumethefollowingsitu＆tionsS＆StheinitialcontextcorIeT  
spondingtothecontext（2・2）：  

き3 巨（（叩“e，岬一九恒御免如血凰殉桓げ明∧  

《伽¢ry，0匝げ嘲∧《川和，αgeね鴫叫¢¢fニ刑翔（㍍）  

Intbefb恥whg＄nbections）蝕8いvewill＄もowhowthed鰯‡ibed  
situationsい＄interpretedbyStep－2，Step－3andStep－4intheprocess  
describedabove．Thenv7ewi11deseribeabouttheinterpretationofs3f  
弧dβもbrie恥   

2．3．2 Examlnlng tb¢Appropriatene＄＄Of a De－  
＄Cribed Sitllation  

Acco沌ngtoStep2，1etⅦさCOnSider汰e如u＆tionβ昔鐘WsⅥこhtぬt：  

2．3．℡耳野Dmlは8FE九αさ℡坪  13  

′1二hきSヲit、u8tioniヂ…tltli血IeIo－theconte幻or甘いfo巾the∽皿dition  
（319）、is！mposedon∫T－、tllCSitu＆tions＆tis£eさthふrequi［emenLsinStep－  
2・鱒極細両脚細川痢小池側料転桓皿dkn珊lモd名号t¢餌  
伽1成虫成i血m誠i叫南関【叫ぬe、誠erp班毎独Ⅶ拭餅純伐血昭一  
me瓜払r既弧ple，址etyがcd感電Ⅵ撼Ⅷ鈍押Q下軸g乱8も雨竜Qfa瓜血£  
叩喝繍d蝕如1東野払或Wh融威曲戚曲ki5in通Ydby伽  
絨乱七8成城鮎一助αね卵，乱托de料ぬ愈吼蝕酸も枇l聯pⅥ孤db珊1噛e．  
In鵬払n閉ま喝p貯t¢ft貼sⅦ臨耽t血〉触tweさhwhowもor呼TeSent  
極軸輌舶蝕鱒通観ぬ由間叩感ぬ髄削がisin胞騨醸d南仏  
t鮎b秒速評¢Ⅶndkn脚1edgew拡血剛腕dlざhavehoⅦ一頭nd．   

2・3・乱1R叩ー鴨em触g避噛柑Ⅶ独dE抑Ⅶ1感gを  

AnutteraJICeitselfusu山1y由VeSlittleinfornl＆tionto＆he8∫er．The  
hぐこtrCr C；ulrCCeive usいfuli］1れ．［m山品）llh（lm an tJttCrれnぐ亡Wilhsr）rrlぐ  
坤均蜘適鱒脚撼敵組飯山通用鹿川即幽幽噂牒Iy．bt旭  
血坤触，by蝕細m柁紺びW靴斑姶通戯倣陀iね輸血誠i珊Ⅴ貼ぬd恍＄  
m劇埋pe視軸雨ぬ弧£髄独d組もe関東t8i払録聯et甘比似批鮮辱  
＆he鋸閻・職姻Ip野扇七飽益⑳叩戯i¢ぬrけ細粗e以loぬ名‡鴨0ⅦfCを，  
丘omwhchtheムe虹erWiube止IetoobtaiれuSehlinfbrムーt血bi  
met叩hげⅧde指t弧血g：  

●111（さrl（昭一礼i＝ktい“小・d只ハr・rモーM－・・叫S＝：l一札StI－et）・いi川1…－  

textinwbichtheconceptisu＄ed  

S血e払e＄pe扇鎗f鳩um渉tk成毛鮎be訟e一九鵬餌鮎姐tぬ㈱1ed酢  
abQⅡt＆SOⅢ電母心m血ぬIe地vespmei油rm誠払nhもモnded毎the  
＄pe曲e一触m純毛印r感0濾工ぬ録dto洩e＄㈹f伐d血血I紋ほ叩e乱ke一  
皿野in蝕m血拍商用滝b殉t釣棚餌数等雷81威令d払伽eⅦⅠ代n七c弧もext，  
thati＄，theta咤離d¢m扇mi雨飽触l掬毎電場mp適確地軸ゆあ伽b．  
’rl㈹仁一ド・inr小1・汀tr・【汀Inl‖小n－叫－llt、・r…い1【rSt札Il・】i－唱，its－－r，l11仙、  
旭嶋地d仏滅払勤怠8柑も痴昏弧奇抜珊如評′bぬ威軌fCe弧d塩野毛  
dom感鮎七色義金念ご血管温も8濃t▲S通8払¢Wl軸b血ぬ触m鱒Se甲e  

仙rltyl・i【れlくぐOnPい、・llトI－－h・■ll■礼reri……Ⅰ】さ・叩l、r汀tl・（llハI18＼叩Orbp  
劇痛摘軸融離高村扁ふ適   

W色柄乱t仙名ba8kg掩Ⅶ皿dkn¢鳴海参串良鼓細魚tion七騨，加重i多，  

【81咤可  （2．10）   8言£W＝βゝ＝βS  （2・9）  

∵
・
∴
 
 
～
 
 



14 ctl＾PTEL】、▲Fo■｝Au）ATl即Orh4FT＾P■OLUTID■LSTANEXNCUISrru＾TIOMStuANTICS   

whid＝和mebow血ehe虹e一丸舶．Tllenanin5tanCeOfa．typiedsc餌eS  
れぐ一uJlyu、Pdns＝e＄皿rCCbpcome？th”it＝札tionwhiぐhist｝fthissitlト  
鵬iontype，Wber8p虹8metモーS訂e姐血¢fdto録トin心房dⅦds山風tions・  
TheseresouTCeSitu＆tionsm8y山soindudeknowledgesuchascausd  
‡elation5bet傭en或＆七郎Of戯fSinもypi¢ds¢耽溺．   

We81sode触ethet押e揖餌濫CIwint竜∫mSdtもerdati孤∫U如㍍椎in  

oIderもoe坤ー鰯也eQOnCe画Ⅶdhera血ya5餌1QWS：   

●属1β叫如脚e裁istr喝ifdl鋸追ignmentsoftbetype忍1祈eOf払e  

typeR2・   

●Typesintもesametypebie一班軸canh脚e仏es乱meaSSlgnment，  
onl〉・ifthe）・h＆Ve8COmmOnlowerbcund・   

2．さ．2．2Ⅰ血erpret＆tionwi払方鋸kgr鈍nd正札owledge  

Wes叩pO＄etb乱ttbenoⅦn“血aもe訂”∫eC亜sthe鼓t皿tiomtype㌔αrb  
血e土ほ訂er，sminda5仙eb癖路皿dk加Wledge¢f払e‘‘w甜”1・S叩p¢5モ  
d＄Otk如㍍。ris馳etypedtbes血誠ioれⅥ血idlS叩pOrtStheむ鮎血g  
con＄虹由鵬＄彿bo11taStT扇egy：  

《⇒灘血軸函蜘叫M匝敵中郎ぬ，如料廟融貯腋叩朋  
（2，11）   

where  

βれぎと叩．＝  
トい巨Ⅷ購町叩抑極，0糎f叩》∧《mゴ才一押糎叫廟奴明朝  

（2．12）  

Now，apO融ivecon如最nt⇒isde丘ned a5餌lows・If80巨《⇒  
，J（軋丁（言）》tben払【eVeryS血乱tionβ≦βoandevery弧Cboり：茸→  
0好（β）sucbtbatβ巨ヶ（月，払eTek乱S血aもionβ’＄那ももbatβ′巨丁げ）・A  
ne紳tiveconst血nt⊥isdsod成n母da＄以lows・Ifβ0巨《⊥，噂），丁（可》  
andthereisasituations5？s。andanallChorfsuchthats巨or（I），  
thentheIeisnositllation8′suchtllat5‘巨丁（J）・  

つ．3．TTID一丁▲llぷ0▼E▲Ct STtI・  15   

馳rtheimiti山contextβ3，㈹姑0机pp8Setb扇totheムe乱reI，5血d，  
tbev訂b（‘誠gⅦe）〉IeCdktbetyp8孔聯‘dtbes如ation，inw最血比e  
餌1珊ing昏t如e浮d城血shddI誠七島eb鋸女騨Oundkmowledgeoftbe 以 

誠gⅦe刀‥  

《叩“8，叩血≠押流如融和吋融瑚∧  

《里∫ち喝e血，。軸物》∧裾細別壷針殉ぬ極》（2．13）  

Moreover，WeSuppOSethatThbcisthe＄ituationtypewhichrepresents  
themicelIaneousbackgroundknowledgeand8Situationof㍍祓SqP－  
po∫t＄tIlefo1lowingcon＄t柑i血5：   

《⇒，《血町岬涙埠殉融明∧《m血d，叫e函eve乃～一触回β巨珊，  

《⊥，廟軌《呵漸減》  

でbe如teof血s（2．14）rep托5蝕tS払econ血扇nt乱bouttbe。粥eth8t  
tbeprepo融ion‘‘wi据，occⅦ指扇址a・首班払od，，．でbe成鳥teofぬirs  
（2・15）Tepr触ent各地econ＄tr血七魂8uttbeeon叩tnds血。t。re．   

恥w，1eもusapplytheb∝k許○ⅦⅡdknowledgede紀Tibedaboveto  
βge廿s血tbat（2・9），仏如is，罷SⅦmethe免〉1lowingc珊融ons‥  

電川‥先駆  

β言叩：㌦，  

β言印：㌔壷。  

ThepfOpOSition（2．16）1ead＄t¢：  

β㌘W巨《叩呵喝畑旭脚血ゆ血岬両面㍍刊∧  

《“βち聯触A，哨ec瑚∧《re爾¢柁i，一夕，¢匝瑚（2．19）  

Wberewea凱meぬttlle如teofa私ir叩u¢餌pp◎f七edbyげWw誠  
me巧edwitboneinn巧嘗そ，   

0瓜theo鮎rk姉d，如（2・ユ7）独d（2・1S）享mplythat仏econ由裏山s  
（2・11）弧d（2・14）boldinβ言叫湖ere¢壷t8tbe仙owing由tnatiomβ5‥   

電巨《m8兢0如極～√∫℃郎搾f－と汐βノガ㍍＄¢町》∧  

紬町呼止車軸触叩》叫恒極朋棋姉南朝（2．20）   
1Tbdotus，Sn血am血鋸dsmas蝕e翁Sやdationisnece£Saryi汲implementation・  



1＄伽脚矧ほ∴＝拗仙洞叩10y併M8取和ORUy酬m那加S耶▲℡給餌紬恥y℡l00   

As印血喝也8拍t魂組成戯蒼多C髄惑df¢1適職ぬ境線¢○舶毛‡血鹿・也匝も  

is、tberightllandsided（2・20）isusd貼p8拍OfthピIn8inⅢnte叫tllヾ  
colldition∫ユ＝げ甘さhollldbes8tislie11・しnd即thecⅧ心ioll・itse－mS  

tob8mぬ止血th誠間p托紙皿et鮎＄ぬねd必用さ8h（2・19）蓮噂d  
witho孔ein（2．却）．恥ー七重由騨眺m陶nl食餌k払：  

β㌻W巨《柁岬n如訊y》＜緑iト卵脚才y》  （2・21）  

itisele紅組融tbesitu血ionβ㌘噌vid由e再血畠conぬ融も（2・15）・艶n彊tもe  

req血弧e血3d馳㌢2isn①t＄扇迎e4，も0姻和雄蝕c吸血軸′（2・矧  
t払出誌，β♭＝射出血rnd潤もも。be触発・The‡ぬモβゝcons翫醸S  
tbモp肛亜dc蝕te細身  

∂…＝8ゝ  （2・22）   

Genef融和稔血喝t地相由s塞sso胱inap野叩痍如岬Sめ0雨仏e  
contentinmet＆Phoric山expressiorLS・Wh8tZLP扇rofdom8insiscom一  
画戚拍相拍拍牒et顧わr叩血虻或弧血g主ssh脚nもぎ払翁輌◎Ⅵ雨  
ぬ料廟酢酸曲計頑喝郷廊融画・hぬe耶lちtぬ誠広由仁帥  
鹿礪庵掴両脚海商緑樹両軸成澤撼蝕由両脚通知詞  
edgeつこ叩．．Ohm弘一gu山一－11alld111ぐba亡k脚ノl＝dkl10、、心dさ亡んi・いfaw∫l－・  
一朝p既もivdy．で主由郷地魂紙稔も捉酢tゐm為in速tbくも喝はm組も’’，  
aJtdthesourcedom扇nisthe”wzu”．Fimllyveobtainthefo11owing  
con心tion5誠tberesultoiSteF2＝  

2．さ．T玉野DmⅢぷOFE▲¢E STEP  17  

Cif¢山mt弧CeS・Inmetapborじmderstanding，boweverパbeclⅦeiswhat  
kindsofinformationiscarriedbyamutter弧Ceandisc。mbinedwith  
thecontexttomabanewcontext・B叫おdescribedintbeprevious  
Subsection，thebeaTer’sbac短roⅦndknowledgeofbo仙8W肛8ndan  
ar6umenti＄insumcientforinformationwhichcontributest。themain  
COnteXttObeabletoobtained丘om宛・Therefbre，itcanbepresumed  
thatthehe＆rCrShouldintroducesomenewre＄OtuCetO＄etmeaningfu1  
in払Ima七ion．  

In涌出iontotbeinぬ批tion仏eorymentionedintbesection2・1，  
thefbnowhgtwostⅦ蛍esseⅣetO£糾remt仏en印Te拍nTCe・F扇t，  
Lako呵LJ80］pointsoutthatabouttheexa，mPle，WeCanCOnSide，that。  
聞かか郡明血石－ぬ両袖ぬ凋咄押煽が押廟勒血糊加壷  
theconcepiIb7yuTnentM・Secondly｝thepr喝maticfunctionproposedby  
G・N血berglWhoseimpo一触ceispointedontbyG・FaⅦCOnnier【Fan呵，  
isworthyofnotice・ThepT8gm誠k侃皿Ctionconnectsobjectswも髄e  
Cb鮮紅terSaredi触ent鮎m翰Cho抽eraccordingtopsyd旧lo由cal，  
C山turd，domesticpIagmaticgfOⅦnぬ ⅣⅦnberg山間Sthatare灸ト  
encetoBmObjectcanbedonebyano仏erobjectwhichis叩prOPriately  
COn眠Ctedwi仏馳e触merめject・Both血ぷes＄喝ge5tth雨thecof工e－  
SpOndencei8impo血nt・As仏econs叩enCeWecome叩雨tbム脚ing  
thebuowingsttpposition：  

First）thehekrerintroducessomecorrespondencebetween  
asourcedonlainand＆血getdomainasanew resource．  
Then，aCCOrdi喝t¢混sI彷Ou雷Ce，毎／由conv即tSin触mむ  
鮎叫払ati＄，b8／sheco肌eTtS＄OmeSt乱te＄Of血路inthe  
SOurCedomainintothecorre5POndingstatesofa熟まrsinthe  
t肛getdom扇n3．  

Im仏ecaseofsim辻…ndefStaれ曲唱OTmet叩borunderstanding，  
Wbatconnectsthe約urCedomainwithtもetargetdom扇nisasetof  
COr弼pOnd餌CeSSud揖払◎SeWb衰血aTモ伊Venbya伊nefdmetapbor 8 

弧d＆remdeby＄Om鉱山喝icdmappi喝・On仏eotherhand，in  
metony鱒yⅧd飲如nding錨d5。On，p鮎唱m痛ehncもion＄m叩由vesome  
COr工eSpOndemc鮎．   

占S≠ゴし  

J！i‥Tこ，寸、．∧ざミ：上川  
赫‰∧鴇‥㍍亘や  

≡宝慧≡三≡；慧；票慧慧篭慧£芸謂慧謡  
由伝助由疲蝕菰蜘玖夢‰甜e伽血戒i瑠峠‡ela録dto加療即me雨姐d乱  

棚，増野靡感痢   

3．3．3Introduぐillg NewResourぐeS tn Get hヰeall－  
i叫沖11111払rmatioll  

h伽牒頭鞘岬廃頑強牒沌軸如か触劇嘲嘲画廊腐Wbiぬ  
感箆輸聯Ⅶf脚数筍軋払廠触血粛芸i塞闇ぬ繊遠島宅地d雨もhthe加配eI〉多  

恥弧ROW叫1et馳ete珊S“§8肌edomah”弧d“ta聯tdom扇n”meぬ心細  
S知抜ti¢nSfdat8dt。a畠現地あ血蝕dat喝etd血n，ye嘗p魯Cもi均．  3 

seを砧0址esモe電血2・3・3・2fo一触heril血mationaboⅦtgモnerdmet叩h併5．   



柑 伽▲p耶R2．AアORHALl弘T10ⅣOfMmアロO札Vy坪田％WDlⅣ8WS打V▲TIOIISEMA∬TK笥  

Domah‘‘w群’’ 写  Dom血“叫卯脚ent’’ 

COⅣVERT苫R  

爪印re2■1‥Con由ⅦCtionof＆皿InfbrmationConveIter  

3．さ．で且℡D耳TAIuOアB▲CⅡ5でEp  19  

2・3・‡・2 Howt00btdnCoⅣeSpO皿（knces  

Ⅱowcanweobt血theconstr血tsw最cbrepresemttbecome5pOn－  
dencebetweenthesotlrCedomainandthetargetdomain？General  
metapbors【LJ80】鋸eanimpo血tco皿CeptreleYa？ttOthisqu那tion・  

IJakoぽpointsoutthata・metaphorica］expressionlnaCertaintextis  
aninst弧CeOfagene一山met叩もor・Forinst乱nee，もbeexamがegentence  
Canberegardeda5aninstanceof仇egeneralmetaphor・｛ARGtlMEN  
ISWAR”・At鮎stsight，itseem＄tObesumcientformet叩horunde，＿  
5tan血ngtopreparedlofcoT‡e＄pOndenc朗Obt最ned如mdlofgeneral  
meta匝ors・However，formeta・phoricalexpre＄Sioncanbeandm。re。Ver  
血由tbeextended鮎裏勒by払espeake工批CO一曲gto仙econte叫it  
＄eemStObe蛍鮎血tbatweprep鋸鷲l川ivぽ5dsetofくOTfeSpOndences．  
汀so－howc8nWe酢tCOrごe＄pO雨ences，Wムiehsho山dbeset叩aCCOrd－  
1喝tOthecontex七？mtlleneXtSeCtion，間＄bowthat＄Omeムewistics  
Can由VeuSSOnlellSerulcorre5POnden亡eS．   

2・3・3・さ HenTi＄ticち伽And◎gkdMappinginMetaphorUm－  
de指tan亜ng  

8郎icdly，tberem町bemanypossiblecorr鱒pO皿dencesbetweentwo  
domains・Eowever，it昏ee7BSthatweusesomeheuri8ticstoe＄tablish  
COrreSPOndenceswhichcanbeusedtoretrievesomeusefu1informati。n  
frommetaphoricaJtltteranCe5duringourinterpretationprocess．Letus  
enumeratesomeheuristicsu＄efdformeもaphorunderstanding：  

EICollerenCeOrin女〉rmatioII   
Therearenoincoherentsituationswhenconstraint＄1rePreSenting  
COrreSpOndene8SIa托8pplied・   

H2Similaritybetweencorrespondingstatesofa鮎irs  
TI血ben工is七ici写ba5eduponou一品＄鈍mpt血沈atitisdi侃mlt  
evend50肋bum弧inmet叩horumder5t弧血鳩tO負ndcorre－  
SpOndeneesbet、VeentWOdomain5COnt扇nlngnOp由一sofstates   
Of＆払irscloselyrelatedtoeacbother・Onthisas5umption，We   
恍peCt払at＄OmeCOrreSpO見出喝pぬsof5ね七郎OfaぬifSmaybe  
払undea5ily．   

De紙fiptionso一句帽㌦，：⇒［三〕⇒ De就Iipti00応d“肛g性ment”  

FigⅦre2・2：Conve∫SionofInfbrmation  

2．3．3．1ADescriptionofCorrespondencesbetweenaTaIget  
Domainaれd aSoⅦrCe Domdn   

Intbissection，We扇11sh珊Whatcorrespondence＄WeSもodddedwitb  
姐dhowto餌pre＄Stbem，S血cea＄㈹TCedomainanda血getdo－  
m扇n紺egenerdlydistinct仕omeachotber】inastrictsensewesbdd  
tre雨correspondencesbetweenthesebemesdindivi血ation払re血  
situationinordertoexpresscorrespondencesbetweenthesit11ations・  
Ⅱowever，Sinceitisimportant食〉rmetapho川nderst乱ndingwhatkinds  
ofin払rm乱tionabonttbet乱r酢td血n群eOもt血edfromdescriptio刀点  
about the source domain，the fo11ロWing constraints aJeSll代cient to  
expTeSSCOrreSpOndence＄betweenthesノonICeあm扇n弧dthe払喝etdo－  
111扇n：  

《⇒，《r楢傭誘pさ》，肘仏画遁厨遇》  （3・2＄）   

境野兆御弧両軸新駅ぬ滴やぬ馴鹿ぬぬ血摘噂画触細面  
嘩い晦牒和解趨卸血＝鱒鱒鯨頑，弧dす‘d呼～f∈劫王事ぬ噂。‘，釘β。㈹∈  
肘一…，、く・・rllelしナ…lrer，s仙ull相即t kり押付∝聴tr血1s、m■n－1Slhat  
be極食iき轡郷。fゆ軽耶傍p珊d紺e琶も由陀enthe紬¢血弧血短  
細抑ぬ略鹿隠遁由抱頑い油断湖細痴陶鱒沌断如ぬ鱒感触  
he裾e工，畠i臆㈱熱閻枢軸蜘粗ノ短毛噂戯＆鮒せ掴澄d8m惑乱誠慮乱七島喝威  
dom示n．  
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H2．1鵬ke亡OrT叩Ondent：eSbetlVeenthes山ne5t－t†S・）raぬirs  
iⅡ血odom滋舶担血止始p髄或馳．  

H2．1．1B＄peCidb，Whe混乱St乱te威瓜rsJ＝《γ，軸》  
llOldingilltll…〉u－亡edl－tI正11doesnot8rやゃ杜l・iIltll亡  

t呼tdQmぬ誹ec魅wbぬe∫the8t乱tモO一曲f5偽nbe  
Ⅶ聞din血血㌍tdom血，粗atis，d旭亜喝Wもぬモーtb  
脚如Ⅱ閻tさtO仏e喝≠髄雨∫desdtも早成誠eofa鮎IS  
祈e呼野呼貞由ei独仏eta聯tdo血・∬伽甜通ti閲  
is参鵬撼ed，tke規珊軸ぐる慢も血bee鵬。neOfぬ  
札∬Ⅷ1ption‥  

《⇒、J，J》  t2・27）  

H2．望Mぬ¢Of一食＄p喝d馳e印加tⅦen房椚繭㌢鵡tesof瓜f＄h  
twodom血£担h甚pO由ble，WbentbeheuI誌批E2・1isnot  
iLPl）1ir．Lble・SiTl．il札rityu”O［lSrCJali・）nSistle6ncしIi”termい｝f  
蝕e‡el融i開脚あ勧搾，もyⅦ混血も施ty坪貼e‡虹dyiさde触ed・  

H2．2．1IfiJltheta．r8etdom山ntheaJSSigmmentisnot＆PPrC＞  
画姐蝕触感漁師繭軌用瀬鹿摘明肉細側  
丸印海蝕汲1．1凋紳細胞射如′f感曲nr辱d流血i喝  
8Supertyper．叩Sudlth雨：  

す′＝《r叫、ざ；州  一三・叫  
r∫・両脚ぐー叩  lコ・391  

鮎m馳モtyp鱒触‡叡洩y姐dぬ洩Ⅶもぬ母rt転学鱒酔  
111・1Ⅰ－tiゴ叶l）rOp【i由hl山ゞSuPertさ、いe・Ifulハ州－dil山一  
iss8tk負d，thモ掴lowingcor鱈t一山tbecomesoneoftbe  
祁SⅦmp扇on：  

《堵，軌範軌《r叩，範浦》  （乳勤）  

Thisgene一山℃a也叫however，giYeSuS8We止er恥5umP－  
tion．  

漑認・貰良王fh蝕鱒iぢ既望・1率癖毛蝕，鴎踵血e潜血・  
嘲癖㍍津摘雨ぬ鮎畔押細臆戒華甥郵画卵鋸1  
sllCbtも扇：  

2．8．T甘苦DmILSOr苫▲¢野STEP  21  

Iftもe瑚l騨mentis叩prOpfiate鮫）rOneOf仙es正btypes，  
r拘ふ，仏e払1lo、血gcon由扇ntbecomesoneoftbea汎m㌢  
tion：  

《⇒，《r，如》，《γめ如》》  （2．33）  

でもisa凱mptionisstro喝eT仙弧tbモーesdtofH2．2．1．  

H3Coherenceofobjectsintwodomain＄   
lhchobjectinonedomaincorrespondsto＆nObjectinanothe，  
domainaccordingtocorrespondellCeSbetweenrelations．There   
mustbenoincoherenceinthesecorrespondencesbetweenobjects．   
二 
∴ 

the50urCedomainre5peCtively・Supposealsothaもthefo1lowing  
St如e50f8払irsも01dintbeta聯tdomain弧dthesourcedom扇n  
r鱒peCtively．  

《rた，耶±，町方》∧《塩クモ”飢Z》  
《γま仇，α，J，m》∧《r㌔u，喋，乃，¢》  

WhleiH机血叩prOpriateca点eth8ttheeq肋tk血S  

£＝y ＆ 旭≠z  

㈹＝¶ ＆J≠∂  

誠eOb七山をd鮎msomeo仏er托18t血＄）iti8animappTOp血teca8e  
th雨tbeeqllations  

∬＝y＆ 触≠z  （2．36）  

m≠犯 ＆J＝0  （2．37）  

areob電血ed，becauseobjectsinonedomaindonotcorr餌pOnd  
toobjectsinanotk∫dom扇ncohef印tly．  

H4Isomorphis1110fconstralntS  

M由corI撃pO皿血ce£Wh衷血preserve鮎i5Q瑚p五誌mofeo政一   
ぬ扇ntsin紬odoma血・Fore文乱mple】S叩p¢Sethefbuowing   

√′＝《J・．．いざ；p》  

r山∫u加押er叫  
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c誠SdIel乱tiomshddintbeta喝etdom血＝瓜＝＝Ou－Cedom衰n  
TeSpeCtiYely・  

《⇒，A‘叩わ月．叩‘》  （2・38）  

《⇒，A…愉β和一柁。》  （2・39）   

Itseemstoben如ⅡTdto8凱me tbat tlleCOnSe叩enee月ね聯f   
correspondswiththeconsequenceBsot7Lcc，ifitisknownth8tthe  
pre血seAL叩tCOrreSpOndstoAeo8rC。，andviceversa・  

H4・1Strengtheningthedefinitionofconstraints  
Sincethedefinitionofthepositiveconstraint，Whichisde－  
s。ribedin仏esection2．8．2．2，isweakTtbantheimplic乱tbn  
of仏epre亜c8もelo由ちWeC弧nOteO皿bine8eVerdcon血扇nt5  
into乱neWCOn由由nt．でh融払Ie，仙ebeuristicⅡ4，Wllidlde－  
pends皿theisomo頑ismofcon5t一山七島，nOtalw野SWO止  
w祀．Inordertocopewi仙thi＄lWeintIO血cetbebe血如k  
wl血hstrengtbenstbede鮎Iitionofthepositiveconstr血t  
onlywh濾etbeke血5ticH4is叩pⅡedtomab＄OmeCOrre－  
5pOndences・ThestTe喝tbe血glS肛もievedbythe払nowing  
twore或riction5．  

●ThesituationsIwhichsupportsthestateofぱairsT，  
wbicも．isc8正edrel乱tive to aconstTaht，S‡10ddbe a  
p8rtOftbesitn乱tionき0〉Wもkhs叩pOTtStheconstTaint・  
Tbati＄，扉dtheconditionβJ≦50tOthed成血ionof  
tllepOSitiveconsもー血t・  

．ThisdefinitioTISl10uldbebidl【eCtioniL．Replace“if”ill  
thede蝕itionoftbepo如ivecon由由nt w地（iトand－  
Only－if”・  

Thesemaycorrespondtotheplausiblerestrictiononthe  
dom扇nofconsider乱tion，Withwhicbwe・uSudlydonoth抑e  
toex8mirLe11nrelatedmatters．  

These restricti。nS COlltribute to the derivation ofthe bl－  
lowingrelatiom，WbicbcanbensedinI‡4，ratbertham，tO  
£ndingquitnewconstraints4・  

2．8．T∬盲D即▲TIβO一方ACE5T肝  23  

●¶乱nSitivity  

8巨《⇒，す，〆》∧《⇒，J′，J〝》  

～β巨《⇒，J，J′′》  （2．40）  

●MoI10七onicity  

β巨《⇒，す，J′》へJβ巨《⇒，J∧〆′，〆》（2．41）  

・CoIづdningdconseqⅦenCe  

β巨《⇒，グ，J′》∧《⇒，α，伊′′》  

…g巨《⇒，J，J′∧J′′》   （2．42）  

●Di毎d血gofconseqlユemCe  

β巨《⇒，J，J′∧J′’》  

～ β巨《⇒，す，α′》∧《⇒，ケ，α′′》 （2．43）  

●We故eni皿g  

β巨《⇒，ケル’》  

～ g巨《⇒，J∧α”，J‘∧♂”》 （2劇）  

Where′｝meamSth雨舶Su血ng仙erestrictiondescribedabove，  
抽痛帥‖舶dsideisderived肋mthele氏ムand＄idelo由一  
Caユ1y．   

Thefouowl喝pOintsm町bepaidattentiorLtOWhemtheseheuristic＄  
are11Sed，  

●Ⅵ屯considerth雨apartiaLcorrespondencebetweentwodomain＄  
Wi皿beeno喝h払ー伽t叩bり川ndeTぬn血唱．Here，by倣血㌦  
Wemean：  

－Onedomainisiuowedtoh＆VeSOZmrelationswhichc。rre＿  
SPOndtonorel＆tion5inLnOtherdom＆in．   

し   ㌧
 

＝
■
 
 
■
 
 

4Thモ血eofsモ紺血spac鴎由一糸瓜ぷ喝qⅦitれeWCⅧS転血はも殖ゃdon蝕怨そT朗tTic一  

t；on6iso爪e11▼亡rylⅣ酢t  

‾  」 ▲ ▼一 ミ】   
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一＾llaLSllTne．ttrOIcs8b州t＝elationdonothaYet（・beて〕n－  
siぬd．Thatis，itm町be＄Ⅶ銀d吼tthatprojectiQnSOfre－  
1a伝。掴inoneあm血∞‡Te叩Ondtop一房88震onsofrel雨ions  
in弧。仙¢‡血n血．Bee姐㌍弧めjeetwbi血corIe呼Onゐto  
姐Otbe王朝軟毛hthes肌Ⅰαdom戒nあ喘ndb椚tOモ適t  
int弧getdom血掴鮎郎iもi畠n如政一dinmet呼h壷¢d  
expre∬ions・  

．sQmemea甜柁，也払もi＄，SOmeeV戎h8ting払孔¢tions知呼動乱もion  
飢eⅦri多ぬm野bere甲ifd如the戚血£se射止ofapl恥めk  
colre叩Ondence・   

2．3．3．4 AnExa－npleoIEstablishingCo－－eSpOndences  

LetⅥS感nec¢汀e5脚血眠eS触血合郷呼lを5e汲もenGe・如ぬc助ed  

imtb老親Cも主硯2．2，tもed郷地色d血扇k瓜きゝ触甜8CeIt血p裾もof  
t心・F・aTdlビ1…te、t小爪押、州、ヾiいttl、…ヰIl…lteXt甘●rll亡【や【ご  
com餌p皿d母斑鰯WeSbⅦldobt如誠e血髄etb扇c狐m恍tSt威馴f妨  

（2溺）・   

Firstlぐ一．11＝r．PTl。uttll＝一at・PSOfafr心rswl・iぐhllりI・lil‥lIunl】ぐr  
ぬ。。n蛍池皿（2．弼．≠es七雨を5戚感鮎細W最ぬkddinβも誠竜顔Ven  
ih（乱＄）．取乱p紳喝抽eこⅧ威ぬ七専i軋㍍融払8払it誌ぬiⅦd焼払t  
触fee血t＄払＄血如i弧き；＄Ⅶ洩紘鵬∈2，明・N珊，紺pp伽iⅡg馳＆もぎ左is  

場曲l倒ぬも奴竃 
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dom扇m恥ヱtbe5tate5d鮎（2‘45）狐d（2・48），仏e放心owi喝CO且－  
St上山ts鋸eObtained毎払ebeur臨ticⅡ2・1，W最血geneT鵬¢＄COr一朗pOn－  
demce合一elatedtotbe如te＄Of瓜ー＄Wbidl朋Ⅲbeusedal抑intbe  
ta・rgetdom由n：  

克→。＝（《⇒，佃叫呼止恒廟離職  
糎殉叩印M，瑚ecZニ∫珊》， （2．50）  

《⇒，絢町研血中郎嶽叩》，  

伽喝喝勒M，哨ec瑚》）  （2．51）  

恥tbe5七山esd瓜IS（2・49），（2・47）独d（2．46），howeveT，仏ehe血stic  
Ⅱ2・1cannotbeapplied，血cetも町C弧nOtもeⅦSdinthet訂geもdomain  
払rtlleib1lowmgre鵬Om＄：   

●（2・49）Yidaもestbeconstr血t（2．15）．   

●（2・47）1eadsto（2・49）withbo仏（2・45）and（2．叫   

・（2・46）leads払（2・47）w血（2．11）．  

FoT址e＄tateOfa払iI（2．49），tlleCOrreSpOndenceco皿由扇ntiさ。bt血ed  
bycompaJlngS♭withthemaincontexts3underthecorre＄pOndences  
（2・50）弧d（2・叫・Vndモー沌ecomdition（2・24）tbem血context舶掴  
舷〉uOW5：  

童巨《叩叫8卵雨JA，劇げ舷吻址射匝fご咽∧  

《銑印ry，アガ》∧鯨叩呼止勘糠此間〉∧  

《uざち聯”叫叫e止浦∧《red5P，血g，叫ec瑚（2．52）  

Sincetheparametermpinthesourcedomainisconnectedtothepa－  
rameteryinthetaJ＄etdomainby（2・Sl），by叩PlyingthehemisticE3，  
the払nowingconstraintisobtained：   

電→＆＝‡《⇒，《，泌p拗㌢，頑鍔抽種軌《r榊，lざ即妙二浦》‡  

（2・53）  

Sinee沌efel融ionme血dit5elfcanb81緩栂daユsoin汰eta聯tdomain，  
如tbe血teofa鮎ir（2・47）thecorrespondenGeCO乱StE血tisobt血edby   

塗
て
ー
た
各
組
帯
㌍
∴
 
 

曲射鹿如銅欄離劇明即，‰碑適抽親電ヒ  
b母S絨i岳航d．℃ndef馳モe珊亜鮎汲，奄七扇、e8虜8胞i指摘i時論  
bllows：  

紆8縛  

古ゝ巨《砂場喝印掴，珍妙應ごぷ珊∧  終45）  

《血吻払汐嬢d∫ざ珊∧  （2，雀郎  

炬感触喧頑桓出繹餌吻融・拗賂戯㍍射噛－》∧（乱47）  

《咽ち聯抄軌減庇滅叩》A  （2・喝  

《泌卵Wer，¢蜘eむ嘲  （乱亜）  

払戎」姻姻戚撒かぬ摘抽ぬ痴胞感触師郷駆如髄膜細胞㍑か癒融  
屯汲瑚，…牌49）ぬ触′紬触感′感鮎摺W随感遜呼旭i軋鮎t渥騨t  
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tI＆耶1血g翫劇場摘8nも押¢I血h毎h也母御温もd鮎＄t扇守成  
戯一肌dis托1山dblb亡船町C8dom血，intotb七山u8tiontypモー血ted  
tl）tllり札呼Idomれitl・Si11亡ethe・：UrreSl州denぐe亡OnSt血Ilt＄（ヱ・51l811d  

（2ぷ）誠e叩頭dtothe喝細孔ti。nさ，S血地雨き：孤匝岬J‡ぬもed  
tothet8聯t血m血Iiti＄d融d止血tbeTモ億お短a鋤8tionきJ純血  
thatざ′：吼慮8機知虐Ⅴ餌y8i細雨紬Ⅱぜ，W‡淵：e   

茸㌦椚醐＝  （2・54）   

【再巨《ぬ机郎瞭狛噸頑邦画∧《憫脚吻¢糎f渦潮  

Ⅵ極細押0馳t血色あじ脚ingくOnぬ虚数毛薄Tさ′伝狐be喝虻ded払8払如か  

tionfd扇冶dもot如t8聯t血皿血；   

鴎→。＝‡《⇒，《m細d，減群象∫鍔β脚f・触蹴朗㌦叩・♪．》，  
《m¢払戒¢糎f′珊甜8持古吻合惑乱曇‘柳》》浄55）  

L誠如wee湖血血¢蝕モ緋腐蝕e＄も戚80fa鮎摺終麟加択胞b  
ben雨領一由比戒we率SⅧ應馳eあ迫αⅣi喝¢弧如銀扇晶卯t血聖廟c’’  

h。Idsin8Situ8tionJWl血hi501the8itu止ontypモ㌔叩止outthe  
‘一躍名札伽n七”・   

《乳《励¢蜘む増，《餌戚ゆ魂廟極超鵬確か細を惑乱陣痛》》（2′・届き  

恥w，叩めi喝触ben由tie菓4柏蝕c¢舶tr血ts（飢1）独d（2・5軋比超  
以1¢Wi喝e00掩卵nd紬Ce班朋恕諭醜顔酎痍極細料   

乾坤＝t陸描画廟附伸助瑚描極恒頻政和》‡郎7）  

We haNeObtiined allconstraints wllich connect ea亡h state ofa鮎正s  
如捕喝i褒きもも08軸随d戯rs‡ぬもedt¢触ta聯t舶血郎肛酔  
m組t〉〉．   

2．3．4 MetaphorUnde円t8ndingwithResourcesRe－  
1atedto Correspolldeneps  

腎輸、聖触感触感随感如励餅肌湘淵酎触感舶ぬ摘漉如纏  
捗鵬鹿爛紬幽櫨軋＆，‘‥叔」牒閥町野痴徽感臨地払動  

2．き．TI柑工相加Il占0℡E▲CESTヱP  27  

Orderto叩ply仏飴eC皿さt血tstoき♭印ppO鋸＝血e飽ndit如き！＝βと′  

Thenitisderivedthattherecxiststhefo1lowmgsituation相  

接巨＝伸町呼止恒擁離職∧  （2．58）  

《J咽iら0む8Cfニβ翔∧  （2．59）  
《me兢od，噌虎Cfご町eむen仁王卯eごβ㍍。咋。，》∧（2．60）  

《㈹川棚叫両和明∧  （2．61）  
《re柳ninタ，吋ec瑚  （2．62）  

Thissitu＆tioncorrespondsto＆describedsitu＆tionrel＆tedt。thet＆T＿  
getdom扇n・鮎電uIntOSte㌢2乱鮎rr叫眈ing沌ede駅dbed或tⅦation  
∂し両地辟Thenaユh叩ifemen七＄inStep2aTeS＆ti＄魚道Ⅵnぬtb。  
COndition瑠＝S3・Therefores諾払rmpartofthenewmainc。nteXt  
βさ餌正也雨：  

β主＝きS＝β諾  （2．63）  

Gener誠y印e混n臥tbe5emam板re匹e＄entationofmet頑orunder－  
Standingeanbeformulatedas払efo11owi喝COnStittlent＄：   

●Ade＄C工ibeds加at玩mβ㌫工datedも0仏e50uICedomain，仙atis，a  

p＆rtOfthepa王城elcont鑑t   

●Ana・PPlicationofthebackgfOundk7tOWledgeofthesourcedomain  

5し‥㌔。、巾   

●Aresources加払もionき；whid＝紬ppoItSCOnStT血tsrepresenting  
thecorrespondencebetweentwodomains  

・Adescribedsituationsかelaもedtoもhetargetdomain，Which  
Satk鮎sthe餌lowingconditions：  

・
 

b
 
α
 
 

ニ
L
∵
巨
 
 

β；  

占こ／  

・、：i  

●Thefollowingcondition．whichrepresentstheconstructionofa   
new context：  

ぷ；＝譜1＝β慧  （2．67）   
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・中叩如8tionoftbeba止gronndh聞1dgeoftbet喝etdom血  
5；：rh叫  

2．3．5 UndersねndingtheRemainimgDescribedSit－  
Ⅶatioms  

Intbissection，WeW山brie且yex抑血etbeinte工pretation鮎Ithere一  
三ナデ‾●‘三∴ニ∴：三∴一三∴∴‥土ーこ；  

三 慧慧意慧血押dinS吋2■ThⅦ5  

β≡＝βさ＝βも  （2・68）  

Secondl汎1et≠SeX如血e帝s血tbat（2・7）・Bytakng帝into批Ou叫  
wesh。Ⅶ1dde試ribetbesシhationtypes㍍αrandn叩t。，Wbichb乱Ⅶもeen  
山eぬyuseda5tbeb肛kgronndkmowledge）inmo工edet軋Foftbe  
細浦ontype7し抑WeSupp鴎eぬta血虚ionof㍍。rbddsnoto山y  
（2．48），but並otbe以1珊hg如te＄Of瓜Ⅰ5：  

《⇒，《壷如＿頑頼御伽㌦壷戒恒郎奴塊  
《own，岬戒心埴頑瑚∧  

《朋転句細殉組頭畑組紳》∧  
《脚，聯乃坊e脚亡・触eニβ㍍押‘，；－》》∧  （2・呵  

《ク叩85ち叩帥掬8脚畑凱臆．＿W蜘。》  （芦・70）  

wtlere  

2．き．TEヱD訂▲払SOrE▲C耳ざTヱp  

《0抄乃調印叫8毎eefノ鱒》∧  

《卯W聞，叩肌如，帥細山‰。ゆ九誹》∧  

《押野町呼止卵価血‰れ叫如》∧  

《狩｝勅αg鍋叫8酬む＆。ゆ叫；－》  

wもere  

βち間モー伽戒メ山岬＝klg巨《ク相即e，¢ge血，e棚摘几。廟。》Ⅰ2．79）  

and（2・78）means‘甑anargument，an喝entdoesndtdamageanything． 沖 
Since仏モCOnStr由ntaboⅦttbeぬ七色¢f瓜ISゆe＿Oufhdd＄ina  

融Ⅶ扇ionoftbet汀e㍍灯，WI血血相preSentStbe紺ⅦfCedom誠n，WeC弧  
S叩pα発血tβもisade5Cdbedsitu摘onrdatedto址eta呼七domain，  
namely，apartOftbep乱一班elcontex書的血eあuowi喝CQndition8：  

均：㍍。，  （2．80）  

苺≠8芸  （2．81）  

g‡＝鴇＝占…  （2．82）  

Sincethecons血aint（2・89）isapp追ed払sむbytheseconditions，itis  

deyivedth乱もtberee惑stsasitmationβ覧s血舶：  

苺巨《0叫αge血β，頑餌如》∧  （2．叫  

帥適中桝触木軸画風叫触（〃》∧   （2．84）  

《亡叫呼触β，e酬か細杷ご厨㍍卿‘rげ）；－》 （2．85）  

Where′is弧弧Ch例SⅦChtb如才（α）＝A弧d′（り＝且Wedso＆凱me  
址atβ＄constitutesapartoft血合p乱rdIelcontexいbatis，  

β‡＝塙＝童キ滝  （2．叫  

Ⅳow，tbeconst血ntswbicbc蝕neC七tbestatesora瓜ir＄（2．7），（2．7P），  
（2・83），（2・84）弧d（2・呵whichhddinβもto抽estatやSOf曲irsof血  
t＆rgetdomain札reObtainedasfollows：  

C£→。＝  
（《⇒，《ひ叫聯触月，8む∝わ》，   

廿
－
．
．
土
笥
H
ユ
 
 

（2・71）  

（2・72）  

（2．73）  

（2・74）   

軋坤晶町叫輌  
朗㌦ゆ暗＝【βtβ巨《如cfi叫0むe亡君ごZ；－》】  

肌匹‘r＝【βlβ巨《柁タαれ将帥叫8匝f瑚】  

β伽血＿鋸軋か涙：既㌦血潮吋雌  

β㌦転雨水†。＝【再巨《一面的岬頭叫紺血喝勅血》】（2・75）  

S主血加1y，ぬ‡ぬ融n如血もype‰噂響‘，We紺ppOSetkat8、5itu払tionof  
㌔和独。九ddsnotonly（2・13），b血砧otもe氏〉1lo－Vingstat翁da払irs‥  

《⇒，《ゆ吋嘲両脚加坤両幽明  
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瑚Q恥聞吼ぇ An川棚鳳m聞併虻池川脚川輌融和肌脚M＝珊瑚脚沼問脚叩  

《○脚，聯仲鴫○妙∫r嘲》，  （3・㍍）  

《⇒，《伽転岬触れ醐血‰噂謎明  
炬仰喝明細如い涙雨超脱押通明軌   （2・駆）  

《⇒，《甜n，聯杓鴫e卿か触飲感㍍押扇動－》，  
帥叫呼血甥側面一触8ニβれ研ふ（プ）；－》》，（2・紬）  

《畝触叩喝聯融和脚血‰如ゆ誹）》，  
伽嘩喝聯戒申相加‰叩頓誹）》》，（2・毒呵  

《⇒，《ゆe＿鱒い郷加減，押ぬ如い郎疲猟  
《頑鴫郷触鋸蘭画甥殉融朋那1（2・91）  

The¢00急t血雨＄（2．紆），（2．甜）弧d（乳呵椚めt血ed毎時画yin宅触  
beu血毎阻1．でbec餓由扇nt（2．各彦＝s8bも血ed渉ther毛細lも成馳e  
ll（■l■riさIi亡F：1bytれkingacr刷nt（・rt・hぐぐ引TPSPOn心・l亡e（コ・9叶The…lト  

由血も（2．91）i＄Obも血edby独血等級母数e耶is翫E4郷d餌馳机加地準取  
払恍（2．錦上（2ノ汚）鼎那），抽d隠呵・でb蛤，th忠誠Ⅶ＆鮎n叩pOr七重喝  
蝕拍細緻如磁場＿。bc8m鱒馳＝鰍和闇通知融細密・Inofderto呼－  
r小Il…一曲れinisiくりい叩I・・りさ亡tl・‥（、Ildi血IISさ＝∫ミJ・●1、Il叩tl岬・  
由tsa8如8如き憲扇通蝕も；  
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wbeIe  

βS≠βゝ  

β3＝㍍叩∧β3：㌫南  

島甘岬∧克都南   

2．4 Conclusion  

In旭s血叩teI，We由vea払mdde＄Crip鮎nofmeも叩ムorⅧぬ如血＿  
1nginteImSOfsituaJtionsemantics・hthi8formulation，WeprOPOSethe  
modelinwhichthehearerintrodliCeSCOrre＄pOndencesbetweenatarget  
domainanda＄OurCedomainasanewresourcetoobtaintlSefu1infor＿  
m戚ionめonttbe血getdomaininterIⅢOfs餓rCedom血・Weexpect  
thatthisfo工maldescriptionofmetaphorunderstandin＄may＄erVeaS  
ag山detonatⅦdl弧gn喝eⅧdefSt弧dingsystemswl山九c弧ⅦndeT－  
＄t弧dd適cour6eSl押ithme廃も0∫S・Snceweh抑モCOnCentratedⅦpOna  
知maユdescfiptionin仙sch叩ぬ，Weh折enOtmen七ionedh珊tOSe弧血  
aplau＄ibl母COfre5pOndence・TbeconcIeteme址odofbowtoseaTCha  
pl弧由blecorrcspondencewinbedevelopedノinourfuturework．（As  

rela・tedwork＄Ofplausiblesearchinmetaphorunderstanding，SeVeral  
metもodsh脚ebe8npTOpOSedFrIT89，Ind町）   

宣
野
私
敵
 
 

堵巨《醐，将帥鳩α転蔽遭ご嘲入  

相倒射御感み聯感渇鴎細ば》∧  

《¢α織瀾ぎ破風g岬貞一観相二殊醐か（∫）；－》∧  

《癖紬，噂ゼ瞭A，頑政男鞠  （2．92）  

Thissitu8tioncorrespondsto the describcdsituAtionrelated tothe  
t肛騨tdαm惑乱   

AstheresullofunderstaJtdirLgtheexalnplesetltenCe．thesitu＆tion  
▼bi⊂ムs8tis丘飴tbelbuowingcoれditionisobt由nd舶them山亡OnteXt‥  

汐望』省慧公鴇＝尊  （2・弼  

aAdth色Situ＆tionwhichsatis允esthe払1lowing亡Ondihoni易ObtAmedas  
仏epar山1d亡OnteXl：  

・dいJも  （2・鋸）  
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Chapter3   

AParsingModelbasedon  

Connectionist NIodel 

3．1 IlltrOduction   

InordertomikecleaLrthehum弧PaJ＄il鳩meChanismforn＆tur811a．n一  
卯喝e昏蝕te駅eS，tbe h沼αnpdrぬダp柑亡…hぴbeem蝕cnss¢d丘om  
VZL∫ious pointsofview by＆n11mber ofre5eaJChers．From the view－  
pdntぱ寧伊e如cy，Qnt血色g‡Q－mdtll軋もwet弧恨ⅦぬIyp鋸島台Se血mte＄  
inred t血ちSeYe一山rぉt p8rSimg山gorit血IS，5uCh鮎tbe top－down  
pa∬朗岬W叫，1成一£群れ8rp裾鍬【Jl呵，eb扇p肘脚，血侃イe血ceparser【Sbi8礼  
五感野’sp弧S可丑打了吼丁奴由t8’ぷp鋸時針匝呵抽dso軋，血姉been  
d筍鴫loped降級弼・Omt玩○触fh弧d，＄モ暇d博ea正血切抒もmp由d症  

tenぬnto紬m8代ma血bIやpben¢m弧8血tkhⅦm弧p証取ngpf¢C鰯S，  
惑取Ce馳e奴phモnO‡狸n払m野beel個tO仏e畷plie8ti飽¢f仏ehighe払  
Ck鋸y¢nt払もⅦm弧p加治叩gpr∝醗・Thesepb餌弧遼n＆in血血叩i一  
触摘軌適由ね加卿お卿軸叩血路加肱川沌頑如融掛軸－  
fe持e¢ざ，弧dダー鴎㈹嘩〆切邪如叫押通顧肌＝血加脚．InoTde一  
也鱒画血仏e昏ephen∝n蝕ち＄弧ep8r血多軸感も血i涙雨uceん¢噂dか  
電i朗Wも撼昭一朝雨仏紙顔狩由鮎n念nh恥rex乱mple，im約m8mOd由，  
SuCh8SM8reuS’sw扇t－and－SeephrSerrMa180）aJldShieber，sshif山educe  
pa搾堺田拡牟礼newpおSi喝軸慮tbms泌弧g¢mek血如ic＄擢ep工か  
posed・＄omeotlleTmOdels鋸eb扇1tbyintrod眠i喝＄Om射通一九oc（pTinci一  

l＄恍乳4如馳od参墓地d触血ph蝕蝕伽鴨．  
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ples）imtooneofe鱒kiency－0rientedpa・rSlngalgoIithms・Eowever・these  
pa‡＄ingmodel＄havenotyetsucceededtoexplain山Iofphenomena，  
describedabove，underonesimpleinte＄raltedprinciple・Sincethese  
phenomena，＄houldbeduetodelicateaspectsofpeゆrmaTICe，OraCtual  
u＄＆geOflanguage，itishardtomodelthemwithmechanismswhich  
lmiformly＆ndsequentiallyhandledlofsentencesge払er扇edbysome  
知mdgramerrdes，5uChぴCOnteXt鮎egrammeI＄・  

Intbs血叩tef，1n扇帥d仙spoi叫WeWillproposeap群Slng  
modelbasedonconnecLionisEmodeLつ，inordertoexpl血ISudldelic＆te  
掴peC七sorper払Im弧こe〉W混血e弧nOtbemodelもy乱払rm山＄ymbo追c  
pa訂adigm）SuChassomesrammers・CMisamas＄ivelyparanelcQm－  
plltatbndmodel，inwhichm弧ySimplecompⅦti喝elewnts紺eWOrk  
simultaneotLSbyinteractingeachother・Therefore，aparSerbぉedon  
CMmayhaNeSeVeralintermediatesyntacticstruCture＄atOnetime，  
andmoreoveT仏eseintermediate血ⅦCt11Te＄Caninte工肛te誠bothe工．In  
ourcMpa正SeIpTOpOSedin仏i＄血呼叫モ血sy血祝tic由仁ategory，止k  
乱nO－1npムーびe，乱VerbphT㍍e弧dsoon〉1SrepreSenteda占OneCOmpⅦt－  
1ngelementinCMI姐d払est＆ねd眠紘Ⅴ撼onof乱COmpⅦ血g衰ment  
isreg8rdedasthedegreetowhichtheheaLrernOWp町S＆tteniionto  
thephIaSeStruCtu∫eCOrTeSpOndingtothecomputingelement・Inother  
w01ゐ，We或8虚血ftIleWh癒iさedlモdbe8揖f扇ew，inwl止血ome野ml）d  
correspondstoonecomputingelement・InordertomodeLtheprocess  
inw損亡b，誠a眠WW¢rdisIeC¢画地d，phT鮎モ由Ⅶ8tⅦr窃gT珊1a喝er  
dy皿amic亜y，Weintro血伐the‰姉射耶血南川，Wわicbm癒e＄GO皿胱C－  
tionsdynamicdly．WhilepreviousCMp＆rSerS，fore3tBmple，Waltヱ7s  
natⅦ血1弧即喝…mder血n血gmodel【WP嘲F弧げs甲Se岬弧85】  
皿d500n，tak肛C00雨d肛tiv乱tionpatt併皿SO山y¢池野YenpkT揖e  
trees，WiththelinkitlgmeChmismourparserfurthermorecanreprc＄ent  
仏¢血e喝組成coれ眠Ctionsoれ8pk綱島truCt耶e，W貼由雄柁4印混血  
c山ym8de丘omsub＄truCtureS，aSOn亡aJ：tiY＆tionpttern・So，Withthis  
p鋸芳閻，Weく弧弧dy罫8i扇町蝕もing由eれOmenad闇Cfibedめoyeimde－  
t誠．M酬ー，Si批e8与Ⅶbnetwork∞r∫髄pOn亜喝細孔ph終息血眠tmre  
Ⅲkiき舶阿山y出番i評dto乳bTⅦn血d8鱒et工錐，t鮎ダredi8扉i8nか  
ぬ川棚“鵬卵相補か鮎川蝕如劇的相川e叩述cもdc曲阿y企oma  

newword8肛e伐pre5＄ed舶tbeさt戚esd批tiv戚ionofsomeco叩uting  

dements．   

3・2 SurveyofConnectionistModel  
ConnectiomistModelisaparallelcomputingmodelinwhichalarge  
numberofsimplecomputingelements4interacteachother．Eachunit  
u；isann－input／1－OutputprocessorwithoneinternalstateaL（i），Which  
iscal1edanactivationvaZve・Theactivationvalueispassedthroughan  

OutPutfunctionかoproduceanoutputvalueoE（i）．Thi5OutPutValu。  
Canbeseena叩誠Si喝仏工ougha5etOf血血ectiondc岬eCfわnβ（or  

Link）＆tootherunits・Thereisassociatedwitheachc。nneCti。nareal  
number，uSual1ycal1edthewei9htorstren9thoftheconnection．The  
Weightoftheconnectionfromtheunitu5tOtheunit叫isdesignatedby  
Wj；・AconnectionofwhichweightwiilSPOSitiveiscal1edthe。Ctiv。ti。n  
COnneCtionandnegativeoneiscal1edtheinhibitionconnection．The  
activationvalueaL（i＋1）oftheunit叫atthenexttimei＋1isgiven  

a占五山ow5：  

α‘（け1）＝∑弊×舟h（り）  

∫  
（3．1）   

AnotbeIkndof血ts，Calledβ；gm叩壷un揖Ih孔Ⅶtheneti叩utⅥruch  
isgivenbytheweightedsumOftheproductsofaset。findivid。al  
inputs，Or∑uuⅢム（ak）・Sucl”multipIicativeconnecti。nal1。WS。ne  
血tto9ateanOther6・Sigma－piunitscanbeusedtoconverttheoutput  
levelof”mitintoa＄ignalthata仁tSliketheweightofaconnecti。n  
COnneCting＄OmeOtherunits・Tlms）Slgma－piunitsallowforadyJlamト  
Callyprogramablenetworkinw出血thea£tiv乱tionvaheofsomel∬nits  
detefminewhatano沌ernetworkcand。．   

WhileCMisanapplicationoftheresultsofrecentresearchon  
皿euralnetwoTktoamodelofou∫COgnitiveproeess丘om仏evielVOf仏e   

一
－
ト
ー
 
 

■
 
 

3∬仏emewwo－dcambe仙¢1dtm05tlモ粛ofo乱eO†8Ⅶbtre傑Ofwhi血rootis血  
predictd臨tegOI釣瓜ep∫e揖ctedcat¢gOryi5明仁ゐdるJe血om仏emewwo止  4 

T血合ym町もe如plycdledひ托‘ね・職windenotet血emas壷cles（0）how  
心a伊仙．   

5They椚d¢n。tedもya汀OWSトいnoⅦrdia伊am．  ¢ 
The紙叫七桝cativecomec七ion5打edenotedもyt妓m如（△）hoⅦT血a餅肌．   ℡H耶a氏打，WeWⅢ髄Otk耶叩叫礪8M－tor血totも血modd，ねーぬ肝t．  
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paJallelproce＄ing，We＄hoddnotcon＄iderth＆tOurCerebrumjusthas  
themechani＄mdescribedinthischpterassomeorganicpaRt．R晶ther，  
inourp㍍弧ngmOdd）We5hoddreg祈dCM誠乱SdほmeWitbwhich  
wecam叩prOp血telyexpl由nhow蝕み購小鱒浦m旭＝‰tis，  
thest＆teOfactiv8tionof＆u血tshouldberegaLrded85thedegreeof  
如tentionto80methiniand乱netWOrkofllnit＄＄houldberegaprdeda＄  
con＄加由雨ontIleSu仇d乱ttention．  

勒considerthat仏i5h沖○鵬si8血皿1dもeomedre舶On払ー郷ci印Cy  
OfthelmmanparslngPrOCeSST・Itisderivedformadoptingthehy－  
potbesis仙at班ofpossibleぬucturesfbTStrⅦC抽一班y弧b如ou5Sen－  
tencesho山dbede山南tbbythepa血帥r。Ce急S5imdt弧eOⅦ如【WP叫  

凱mansexperienceanincreasedprocessitlgloadwithambiguou＄lan－  
guage，WuChsⅦ鑓e由tb虚血Ⅶm弧5COmpⅦtemdtiplereadingsatle祁t  
imsomesense・AnotherinterestingphenomemoninlangtL喝einterT  
pfetationi＄thathum弧5CanⅦSu嘩飢teTt血血1yoneint∝pretか  
tionofan＆血biguonssen由れCeat8time，bntcane戚1y‘鮎p，もetween  
inteTp代tatio鮎阿P時政Qm仏田e鮎も畠，W¢Cam℃On8ideftkat亜d  
p00SiblestnI（加工esあーa血∝血ー濾y腫ぬig伽恨S恍tenCeむeeXd朋ive  
m雨u勅，狐d乱t乱ti既hm旭丘拡eGOn8CioⅥ＄d孤1yonestru。もur。S  
餌m祝n蝕gtkm・Sin00hourmo壷1tkd喝reeOf8tもen七血toa  
＄trⅥCtⅦ‡eis托pfeSentedas仏e乱CtiⅥ戒iono一也eⅦ血c∝∫鰯pOndingto  

址es血血Te，WeWOdd地毛払鋸bpt仏e餌1押img如0仙e由：  

執弛閻雌萌卿触感  
Amo喝ぬuctⅦr朗払ra細心c血dly細血gⅦ皿SSentenCe，  
仏emostactiv戚edぬuctⅦrearepre良工∫edt00tbers．   

き・3・1Repre5ehtationofpaT扇ngtreesinCM  

GiYen＆netWO止ofⅧits狐ds¢meen臨海tobe一台p一部emted，伽re  

肛eatle補もtwos血meto托p一朗et也モSeせntitie＄・Onew叩iscdleda  
ゐ¢瓜J代pre5蝕t如i叫弧0仏¢riい頭鮎da盛衰相加物一研eきe血ti弧．A＄  
mentiondh仏eさセe也on叛we＆doptt九8蝕mef紀もeme．Im。Ⅲ1。C山  
王epr傍蝕t＆tion訃止eme，We印pp噸地雨one血もk罷Signセdtoe肛h  
5ynt批tke8t呼ry8弧di七島紬eofac翫扇血血0憫tOWhatde伊ee  

thec¢ー一億叩Ondi喝由ue射止ehweb脚m適8．Ⅵ梅雨11朋朗th漁e畑正b  

印極抑W研痛息h川亜戯WOr由，＆p町錐も托ei8ヱ甲eぷe血ed乱S乱加tWOrk  
inwl血h叩騨Op血te批tiv戚im名物撫gQW皿it5鋸eCOn払e8ted．hodef  
top8指eS8ntenCeさ短¢Mnetwo‡k、間b孔明ねfe適塾や＆SetOfpbf舶e  
5tTⅥCturer山esimte一週OfCMnetwork・恥rex叫1e，1etn＄COmSi血   

ul－12・…‥・nO一皿d血ts  

甘さ  ‥‥ 8飢gmむpl血t  

D …■乱S唱maCOnneCtion   

FiguIe3tl：Connectionistmodel  

3．3 ParslngMechanism  

Ourpar＄ingmodeli＄foundedontheh1lowinghypothesisめoutthe  
d双紙te由ticoftllehⅦmanpar血gproce5S：  

血med最¢聯c‘伽¢銑¢きiβ  

Whencverthepa，r＄ingprocessencounter＄aneWWOrd，With－  
ont弧yde毎tbep工OCeSSCOn由nctsdlofsyntactic由uc－  
t11reSWhichtheprocesscando缶ombothpreviotlSStnlC・・  
tⅦf鰯乱mdtbeword．  

丁甘地軸血卸血t叩野  

江軸最叫H幽明．  
洩祉¢t鮎8榊威名如witlt触モ鍋血w血髄血in   

8‰もせe蹴t・On8Ⅶ山tⅣe感軋㌍dto蝕叩如8∫叫蝕t喝W最血bぬ騨tO  
a弓yれb痛もic問毛○脚羊   
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tk以1鯛血削ゆ服紗如肌血沈m臆  

＜C＞ → ＜A＞，＜B＞  （3．2）  

This山e亡Ont扇ns鵬1e貼ttbe払uowhgtwoconstr扇nt5upOnthec8tl  
喝0王yÅ，B弧dC：  

1．でk¢戒咤¢吋Ai多騨i郷も◎蝕や隕t喝曙yB－   

2．Tk隠kg餌yC抄関i＄短慮地金c涌e伊ⅣA弧dB・  

Ⅶ拍由雄壷馳地顔畑瑚如血机か凱h励剛成増愈1◎W乱Asぬ一也e  
¢◎捗鹿扇畑2，感鋸姫も鮎d野馳由噂ばt払組も喝併y¢呼◎数iも8沌ぬ一  
機痴如A，彩伽p偶ぬも○触d画顔呼感電払拭銭Ⅵ戒ion感触伊  
野沌ぬ喝醸醜い穐顔酎殉鱒東亜如均相承卿甘由嘩桓晦佃和紙心細ぬ  
c触ぬ汲＄，馳感i亭，畿地相m耽C髄鞘も由間組母Ⅵ融触0鮮血払e軋it  
h［AaAdthecotlneCtionbetYPeeZltheu血tfbfC■ndthe血tfo［B．On  
theotberb肌d，由n亡eOnlywitbnorm山肛tiv8tioncomnectionswec弧－  
notcont【OltbeoIdero【∝tiv山iono†twoⅦnib，貼b一也ecom鵬一心ntl，  
wehtmd批e＆meW抜nd（好珊簸呟嘘QnW組醸t感宅地t】強雨餌Of誠ti－  
Y8滋0温d紬ゆⅦniもs．朝地馳如蜘鰍娘恥狛劾時噌咄酢頭膏晦紗’  
t鮎Ⅱ雌もc8t喝併y，地雨is，t輸血丑挑も緑戒i閻成仏e触珊Ⅷitper血七島  
仙el戚電堺Ⅷitt◎も8＆仁恵Ⅵ戒ぬ，鮎抑鬱由汲も鱒垣浪速勾玉や昭曙Cもi馳せ廠阿  

甜柁乃e¢如何細dd組成e鈍もy‘専．恥w，伽p奴轍ぬ眠電Ⅶr¢戚e（3胡  
鰯沌摘噸ぬ醸摘的郎ゆ頑瑚眩掛倒銅摘憮駅鋸・Ⅵ随亀山l－tl由  

融船価戒明和融励醐師欄動画押掛が閻簡摘血，h紛ほ胱翫・  
Ⅰ爪this航gu代，tb＝－eigIltWc人（w▲eトl－dwc8（w8ぐ）8rep（虐itiven11111－  
も磨きl鰯t敷地1月独断弼纏射蜘硝蝉離細川か細轡野泉郷酎  
町モbrth＝血goTyC、一門P∝ti、巾．Th…亡i小tw▲8iされl票…匹或tiYe  
nlllllbモけl亡閥Ihml，Wlli亡h亡ⅩpIeS5即tOWl一札td叩eetbでぐ血goryB  
如鱒鮎通牒細凋離臆断凱鋸銅触頗姐Ⅵ麺浄頗酬摘鋤明  
知戚転‡由触感辱鰯触感域鵡，輸戒吟輌髄隠紬喝惑略  
画瀾鵬感触凍鮎摘・鹿舶辱払輌Ⅷ動乱p輸如頓多触触細工e  
政商嘲舷細b哲也画払漑めTe触感l由ノ別辞Ir録3息   

3．3．2 BasicMecIlanismstoCon5trtlCtPar5eTtees  

Whenphr8SeStruCtureTletWOrk＄，describedtllepreVious＄eCtion，are  
connectedappropriatelytogrowaparsetreeaccordingもoeaehinput   

爪gufe3．2：ApIlra5e5trⅦCtⅦrenetWO一女  

Figure3・3：AphraBeStruCturenetWOrkreali罫edbya＄lgmarpilmit  
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w◎rdin＆SentenCe，WeC狐p即5ethesentenceastlleIe5山t・Intbis  
section，Wewinpresentbasicmedlanismstodothi＄・   

3．8．2．1CopyingPhr鮎eStruc血－eNetworb  

Our£ndgodistom血≡Cle肛8meCllanismofbun血g乱p8rSetfee  
払一礼WIldesenteれCe bycomnectingpb工誠eSt川Chrenetworb・For  
thispurpo＄e，anumberofphrasestmlCturenetWOrksofsBLmetyPeare  
requiTed・でbetyI血dcasei8tb8t＄Omep拡Se由一ⅦC血rer山e5inthe  
6ven騨ammera＝edeBnedrecursively，＄uChasthefo1lowingrules：  

S → ⅣP，VP  （．  

NP → NP，雷  （3．4）  

雷 → Comp，S  （3．5）   

The＄implestmethodistoprepare8num一beTOfcopiesof＆phIaSeStruC一  
山rene血Ork払re誠bpb誠eStrnCtWerⅥ1ei血涙Ⅴ狐ee・Forexample，  
t印phTa5e＄血c血Ie批tWO血dtheIde（さ・礼tenph誠eStruCtWe  
networksofthe rule（3．4），8ndsoon・When＆Pa＝Serre＆ds＆Sen－  
t粗Ce，itsdectsomephI粥eStruCtWeme七works駐Qm仏塔eprepared  
pb一眼eStⅢCtWenetWOrb，独dcoれneCtStbemtomd把＆paJ8etree  
oftheinputsentence，ThismethodsoundsdlrightlUnfortunately，  
七山sme仙odb舶8さedo11Sde£d蝕eyimtbe潔pl弧ationoftbepfOCeSS  
imw貼血phr誠e由ucturene紬ぬ拡ele鋸ned・軌omthe也epoint  
ofviewofle礼rninsinCM，mOStOftheweightsofconnettionlinksin  
pbTa紀由wtureTletWQrks鋸ele8rned辱pa∬Sl喝○＝eCOgm臥nganⅦⅡ・  
berofsentences．It）this method，in which many copiesofaphrase  
structurenetworkfor＆phrasestruCtureruleshouldbeprepa∫ed，the  
weightsmuslbeleamedunifornJyfbrdlcopies・Butthisuniformly  
learnlng誌t∞拡也鮎id払【仙ehlm弧menもdl柳血喝prO¢鰯eS・   

AsoluLion＆YOidingthisdi践cultyisasfo1lows・Onlyonephr8Se  
structurenetwo止is prepa．redforezLChphrasestructure rule aLnd aJ1  
1earni喝p－Oee朝把S訂edoneonit・hp乱ー飢ng）Whenapar5erneeds＆  

pk蹴血眠tⅦ一考ndw併kofsome王Ⅶle†仏ep8一駅r′mぬさCOざ鹿屋Ofthe  
phrasestructllrenetWOrkaJldconne亡tSthemarppropTiatelylAnetwork  
∽抒mg汀蛤Cも＆撼8mC弧玩impl取組t¢daき弧叩pli8風tion8f比e¢㈹・  
叩承ぬ叫如朋如椚如輔頑血（C‡叫medlam遠m【MRtPRG8町Tlle  

b揖icp征t50f仏emed心血mare＄hownandlabeledinFigure3．4．The  

CIDmed胤iざmCOn或sもsofぬ印p乱rtβ，tbatis，aCβ血Ⅵ∫m¢血∫e（CMD），  

a亡¢狩川8C如乃dC励ぬ乃∫yβf¢m（CA）弧da5etOfp呵和mmd抽m。＆  
utes（PM）・Acentralmoduleisanetworkwithpemanentconnecti。nS，  

Of血ichweig摘鋸e叫iusted叩prOp血elybythele乱rnl喝pfOCeSSeS．  

On地合otk血d，a押餅肌m乱uemO血1ei卓乱net耶rkw血pro－  

gra皿m8ueCmeCtions，Wbicb餌モーe濾Bedbysigmaconneぐtionsin  
喝marPi叩its・Thepurp㈱Of＆COnneCtionactiv乱tionsy或emisto  
壷tdbntethe00meCtionin触mationofthecentrdmod山etoe血  
progr8mable刀旺Od山e5．   

血ordertd伊那ptbemed柑血ism，1etⅦSCOI鳩ider仙ecasetbattheleft  
inp山onapMinF如re3・4誌actiYatd・E誠hftもeconnectionsl，…，4  
虹皿仏eCAi50nep朋止（オaml血p追c8tiveconnectionin仏ePM，80  
tbatthea血dwei如of砧emultipke誠ivecomnec鮎Ilkinproportion  

to仏eactivationv血eon仏eemection血腫tbeCんAt£叫the  
胱tivationv血e50且tもecomectionsl，・＝，4areO，弧dtbew軸htsof  

tbecomectbn＄between蝕inp雨s弧du旭叫pn毎払tもePMareo．  
Theめ射heactiv誠ionattもele救hp雨of仏ePM虹eprOp聯tednot  

tooutp叫buttotheleftinputdtheCMDand馳ele允inp・utofthe  
CA・Ae¢α血㌢bthep鮮血弧en摘n胱et血5intheCMDtobe¢Opied，  

仏e眠厨祓onat仏eI餓inputi8p叩p喝融edぬth…押erO叫雨ば  

址eCMD・でheCASi＄ⅦSdto鑑tr粥ttbeconnectionin知m8tionin  
theCh畑血ombotも鵬ontp山so一也e（プMD独d仏e皿tp油ofPM，s．  
In仙sc誠ち血聡触uppeTOutp血q＝加CMDand仏eleftinput  
OfthcCA乱reaJ：tivatedIthelefttLPpertlnitinCAis批tivatedand  
thisaL：tiv＆tioni＄prQP喝atedto払econnectionl．The批tivationcan  
bere＄a＝dedasthecon＄truCtionoftheleft叩PerCOmeCtioninthe  
P叫，払一也e間igbもoftbec血ne頭onis匹OpOrtionalt。tbeⅦ1ue。fthe  
u：tiv血nlSo仏eactivationtothel成inputdthePMispropa＄＆tCdto  

仏e叩perO雨pⅦt七山o頑theぐOnneCもion．王n仙＄C舶e，We。弧。。nSideT  
‰t仏ewe妙td励u押e‡COnn眈tionintkPMiscopied駐弧tbe  
COrreSPOndingconnectionintheCMD．   

3・3・2・2 Connectit）gPhraseStructureNetv。ik＄  

恥g∫OWap甜Setreea£COrdingto仏eimputsofwords，Weneed乱meCh一  
山smtogemer＆teCOnneC鮎耶dyn血e勅Un如tⅦn如d為CMも揖  

‖増山】可                       ．■一・   
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n¢tyet血涙tbismecha山sm．Imteadof軸心mecb弧ism，WeC弧ⅦSe  
或gma一画血tstoch弧geWeigbtsoflinkingconnectionぎdyn鋸nid眈If  
aconnee也onofwhch∝tnd㈹i由tknorm通yOc弧bcb弧gedto  
thepoBitiveweightedconnectionbytheactiva七ionof＆COntrOlunit，  
Wet弧eOn或deIt‡l如独8Ctiv誠ioncomnectiomisタe乃e和書edむir血α輝  
Ⅵ短く畑地elin最喝mChni5mbytbenotionofthis血tu山名ene一礼tion  
α肋仙㍑ね昭．Theb綿ic鮎nction戚乱eOnne亡tOfi＄tOliI血oneactiⅥ雨d  

Ⅶ血ttoa孤0仙e川扇tw最血i5redytobe誠tiv8t由．Inord即t（〉do仏i5  
扇thout8nyざupe山soT，Weu8ethefollowingtwokindso†connector：   

1．鳳雛咽面相α間拍動昭  
WbentheⅧitwhicbh旭七山5COnneCtOri5肛tiv8ted，tbecomnee－  
tor㌍nds仙eIモqueSt払ー追n足場tO劇of耽eeptingconnectoTS  
W最cb速捕Odatdwit血沈e工eq廿駁沌ingconnectors，弧dwait5fbr  
therespon5e‘8CCepted’ho皿Ithese8CCeptiJlgCOnlleCtOrS．Where，  
仏e紀呼er由ion＄揖ee呼工eSSeda昂叩reading乱Ctivationviasome  
C¢nneCtion5，T壬IeCOnneCtOreSt乱blisb鱒COnneCtionswi仏tlleaC－  

Ceptingconnectorswhichreplythemess＆ge‘aJ：CePted，toit．   

2・血呵励岬抑細融冊  
Anacc呼ti喝COnneCtOr一部p皿ゐtoreqnests赴omtもereqⅦ怯ting  
connec電0捲W最cb㍍e aS50Cia加d wi払tkくOnneCtOI．When a  
誠印ti喝くOn批CtQr∫eCdv田代qn鰯tS血omf叫qeS血gconnector＄，  
汀theunitⅦ混血h舶the批Cepti喝COn批もtOf由pefmittedtobe  
批tiv戒ed，仏e∝Cep七山gconne8brs組由比eme錦喝e（肛Cepted〉  
toe肛boftherequestinsconnectorsofwhichrequestmeetsthe  
鶴野ぬ蛸Ⅷ抽鮎如  

Th＝蛤錐pも弧8eCOnditionin批e叩もinge皿neCtOr5Camもer喝堤deda5  
thedgofitbm払rtbedyn細雨cdlyliれ蜘gmedl姐i弛．   

3・3・3 ParsimgAlgori也m  

T血edgori蝕nofoⅥrCMpぁ指針eOn惑st丘成仏e以1QWl喝p鮮tS；  

・TlleCOnneC払出ine批bofpkで那e由Ⅶぬ托metWOTk8，Whkhcoト  
r萬pOndto蝕eOf櫨epIlra5eStr批七町ernle＄．   

●Theconnectoェswhich血kphr貼e8tfu亡tu－8net、VOrbdyn血cdly・   

Conn∝tioIIActivatioIISystem  

Cemtr山Modnk  

‾l  

三（1）  

l  

…モ…ミ  
l  

；（4）  

→モ＝アY・電ゴタ・  、モ＝タY、モプ〆  

Ⅰ  
Pro伊amめ1eMod心髄  

I  

A蜘mt伽n脚血  Ii呼Ⅶ18  

△・門，仏独胱Ctiom  O oqゆ血   

顆Ⅶre3・4：A血pleconnectionin如mationdkt戒b雨iom（CID）me心  
的ism  
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Onrp鋸恐ef適¢ptS仙e以lo扇喝呼野Of8血t駐恍酢＆mme捗随8S如  
olphr858StruCture一山鮎＝  

くq＞ → くA＞～＜B＞  

＜D＞ →‘word，  

Ori伊al  

Phra5eStructure  
Network   

whモ托＜A＞，＜B＞，く0＞鋸適＜か＞購8ynt祇tk融go血s，  
zLnd‘word，isotLeOfLhelexicaliteI出in＆SiYⅦlexicon・Thi8kindof  
招魂dct8dc膿も色感払沌騨m奴誌¢劇感触雨海関卯餌α埴r頑BW叫・  
Itisbo椚Itb誠如独yCOⅡteXt駐e母1弧騨呼も鮎reexおt＄鵬k弛もone  
抽IlteXtlreegr札Ⅰ－11－－erillぐI101－1SkざnOrmdbrn－Wlli亡hc机即¶ぐratビIhぐ  

co血既七触嘩1an卵喝e・   

Forconvenience，W叩心1rd由bc8tegOTi倒inthe8Ⅶlep岱itionwitb  
＜A＞誠A・壷雛海相河曲研削圃座短軸朋ぬ蛸m甲融和座  
A－C血e評点髄ぬA－醐敵Ⅶも曲ouさせ触き告ame温血t主onぬくB＞弧d  
＜C＞皿dtre＆t＜D＞jtJStlike＜C＞．   

拘画調・5姐聞畠O心地two珪餌p鵬i翁各Ⅰ緑叫金村諦蝕ほ動画輌  
p肛もB；   

h如即妙痛感嘩…如幽咋摘鱒鴫頑固拍ほ欄血山砂山  
htbeCIDm∝h血m．  

●A触感群崩御融円押紙相知卸膵噂蛎祓い祓血郷り粉  
gr8m－－－a伸n－0血1esiIt th†ぐInnl∝h8nisn…ndリーwhi・、l－仙n－  
Lc（LioJtinも，rma，tioMreCOpie｛lfmmthcorisinalphT脚Slru・ニいIre  

ne紬∝k．  

●Ak血叫Whicムis■SetOfsubnetworkscorr尊Pndingtole衰亡山  
ite皿．   

htl由p8柑er，inputi喝＆Wやfd♂＆紐鹿鋸をb8呼re緋d舶祉tiⅦ虎i喝  
電鮎cぬ即yⅦ工劇inthel感e蝕開ぎ噂‡噂申i喝t01砲鬱瀾d・鴨癒沿  
船引Inleth山仙einputtothecalegoTyullit．wIlichisgi、・ビ11山thepoillt・  
細嘲槻晒掬庵摘廃滅か鮎間融拍画噸拍頑緑堰畑  
山8⊂OmSt描いdue，lJutdll叫血glツーく∝tai瓜timeGOn血Ilt・1■hisllさ・・  
画hesiも川ntIe亡On血1erdthatwheIIWサーe－d／he弘一…㈹t相Ce．さ†i－Ⅲlli  
bylllol仙川椚即i王dwo－ds久一enotgive－川t－tilne－一山er！e肛Il  
撼ぬs扱細i、掛軸噂胞ぬ蝕摘磯摘録痴鮨坤勧銀か頗鹿爾戚  

∵
一
 
 刑gufe3・5：Tムe80nれeC払出8tmOdelparser   
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reco＄nitionmoveswhenever＆neWWOrdisgrvenas8neWStim血s・  
In仏i5par＄er，We－18ethr恍type＄dconnectoT，tbatis，A－eO皿eCtOI＄  
（批Ceptingtype），B－COnneCtOrS（肛Ceptingtype）弧dC－COnneCtOIS（re－  
qnestingtype）払Ie通phTぴeStrⅦCtu∫eneもworkinordertocomect  
phrasestruCturenetWOrksdynamica11y9・Whileinthischapterweomit  
thehrtherteclmicaldetai1softheCMparser，We＄houldrLOtethatas  
am乱tterOf‰t，e通ofA－Ⅶ血ts，B・M止ts弧dC－血t5inFigⅦreさ・5，  
whi血i＄eXpI翁Sed8Sa由mpleⅧit，i＄aCOmp既netWO正w地上h舶  
sever8）unitsfor山lofpossiblec＆tegOries，aJLdJsonotetha・tebChtypes  
ofconnectofCanbeimplementedasanetworkinchding＄lgmむPiunits・  

1．The伽n亡tionofC－Comnectors（－equeSt享ngtype）   
IfaC－unitofaphrasestruCtutenetWOrkisactivated，theC－  
connectQr Wbi血tもモC－W正t h舶＄ends request5払r connection  
todloftheA－COnJleCtOrS andthe B－COnneCtOrSinotherphrase  
stⅢetuTe netWOrb．W鮎1eMe tb＆nOneCOnneCtions maybe  
朗t乱b追8もed毎払esereqⅦ鶴tS，tbeys叩pr鰯e征botbeI・Th山  
料a00Ordi喝tO払e肛磁鴨tionofe8Cbofu扇twbichb誠aCOn－  
necto＝e5p皿亜ngto粗食reqn鴎いもew廃山dtbecoT工e＄pOnd－  
hgco丑neCtionYad彷狐d払e如onge5t¢OnneCtiondistuIもsother  
connectionsL0．ThisfunctionofC－COnneCtOrisb8SedonourpTef－  
erencehypothesisIThefunctionofC－COnneCtOralsodepe11dson  
thethresholdofC－units．Inourp町SeT，C－unitshave＝el＆tively   
lowthreshold，th＆tis，eVenifonlytheA－unitinonephr8SeStruC－  
tⅦene伽Orkis誠tiⅧも感，tbeひⅦ扇tp∫Opaga毛償iもs征tiv8tionto   
itsoutput8ndtheC・COnneCtOrSendsrequestsforconnectionLBe一  
触e8hm弧h朋re衰乱WhdeseIlもe∝e，0ごeVenifhe／血モーea由  
onl）・ftwwords．he／shec＆npredicts＆COmpleteorhirlylaJgepaLrt  
dpos或blep8指etr恍．Th誌isw毎wedopt仏kbwthre＄bold  
血乱te訂成一e甲鰐b5蝕血g・Notethat血5細山e8y，hw出血  
evenなomincomplete＄ubtTeeSitsupperpaJ・tSina・paXSetreeCan  
bebuilt，includesthedleCkofthereachabilityofthepredicted  
c戚egorya虐以iows．wben払WOrdi亭inputted，tbeincomplete  
treesw最血b摘払ecat呼ryOfthewoTdastbeleftmostle誠名相W  
叩W町d．Iftb8fOOtOfa騨OWntr餌C弧輸血kd－Vitbtもecat－  

egoryuitwhichhasbeentri罵eredas＆p王edictedcate60ry，the   
tree，W山m町bepartof伽血8Siblet一朗d川holesentence，   

Ca孔reCeivetheactiv乱tionhedb批k杜ontheumitofthepredicted   
CategOryBLndtheactivationofthetreeisstrcngthened．Onthe   
Otherhand，Othergrowntree＄10fwhichrootc肌nOtbeli血edwith   
tbepredictedcategory，C弧nOtreeeive飢血a∝tivation鮎edba疋k   
弧dits批tiv鵬（〉nWi皿dlmp・Inotberwor由，WbeneYeramew   
WOfdisinputted，SeVeral匹烏山treesw貼dincludeomeof仏e   
p旭丘omthec扇e伊fyO一触wordto仏eprdietedcategoryaェe   

b山1t＆mdth壷5t油sぱ批tivぬ）nare如eng仙ened．  

2・仙e伽mctiomofんC。nneCtOrS（acceptimgtype）   

Tムe血nctionofanA－COnneCtOristoreceiveareq眠S七飯∽n－   
nection血omtbeC－COnneとtoTimaph一視e＄tm血remetwork．Tbe   
A－CO皿edorre如stkme∬喝e‘眠呼ted，tothe¢．。。me。t。rif   
the払1lowingcomditionaJe組ti8鮎d：   

●Theんconnecto一九舶nOtyet∫eCeived町Otもe＝eque＄t5  

forconnecting7弧ditispossibletocoⅣtheconnectionin一  
払rma也ontotbephra朗St‡∝turenetw叫w鮎。hb誠tb。  
A－COnneCtOr，鮎m仙eori如dpb舶eぬnc山一ene毎。rk。f  
W最cbんも威喝倣yis8鋸meWithtもec＆t喝叩dtheC一血tof  
W最chG00nneCtOrisreqⅦ軍嶺喝・   

8y地誌coⅣ1ng，a騨奴＄etreeg－OW5inbotto掛叩mame∫．  

3■恥e血血Ction。用一Connectors（ac叩tingtype）   

Tbe鮎ICtionofa払eonnectoris壷otore頭γef叩eSt5払rcon－   

nedtion丘om仏eC－COnneCtOIきinpk舶セStrⅦCtⅥrenetWO血Tbe   
払conmect8rreplie5tbm醸呼‘批epted，totbe（】－COnneCtOTSif   
theた〉uOWingcondition打eSZLtisf；ed：   

●The払c8te野ryd触B一血tissa胱両tもthe血egoryof  
theC－血もofwhicb¢ぐOnn耽tOri＄ー叩e合ti喝   

●TbeB一皿ith革beent－i罵ered弧ditiさr8ゆtob8＆。ti，ated．   

A8mentionedbe女一代〉e血Ⅶiもsin＆p払出e由uc如e加紬orki8   
耽tu叫am血℃rk・A8一血i抽舶鎗Ⅴ即din七ern山nit5h。∫dert。   

9s8ed50Fi騨岬a・5・  
l¢Thモ和押丁鰯i孤i8血相bd娼8血出8d鉱一OW（く・…ケ）h加嘲町陣地虎也加・  



48  CF▲一丁方R8．AP▲R5Ⅲ8MoD飢8▲＄BDOy¢○ⅣyBeTI◎N蛤TMoDE⊥  さ．さ．R摘朗加3M勤m甘椚封  

胱eepも出血tiplereq11e＄b．TlleSeinternal11nitsareconnectedea止  
0址eT Withinbi悦tioneonnections．Tllere払re，ifmoretllanOne  
connection＄㍍e怨t8blisbedby仏eB－C¢nneCt叫tIle5eC8ndid乱teS  
forthepredictedc8tegOry紺ppre∬CaL：hotherll・Thisinhibition  
畠山sobasedontlleprぬencebypo仏esis．   

き．3．4 Parsingontlle CMParser  

Tbstlmma．riEetheCMpaJSerdescribed＆boYe，WeSketch＆prOeeSSin  
WbichtlleCMpar脚p打5朗t王1e最〉Ⅱowingsehtencetogene一雨etbep肛Se  
treeinFignre3．6：  

（（J柁¢dぬ¢鮎．乃   

Thephrasestructurerulesusedinthisex8mpleis8Sfouows：  

S → 札VP  

VP → Ⅴ，Ⅳ  

1．When the CM paLrSer reads‘EI”，theumit NLis a亡tiv＆ted and   
tlleC－COnneCねrof地色u血tⅣl鋤浪曲一明勝也払rcon11eCtionto   
A－COnneCtOTSaJld B－COnneCtOrSin otherunits．While thereis no   

B－utlitwhidlhsbeentrigseredtoberedytobeaLtiv山ed，there   
e裏s七島tllepもr躯eSt用くtureⅢle（3．8），Wbicbも璽tlleC8t喝αyⅣ朋   
tbeA－Cate伊ry，弧d主tscoRn餌tionin払rmationc弛も8C呼i¢dfrom ＝   
tkorighdpb舶e8tⅢCtnfen如workto孔bl弧kpb舶e如wt揖e   
network，th＆tis，thep【Ogr＆nul＆blemodulewhichisnotused＆t   
th＆tpOint．Then，theA－COnneCtOrWhichisassoci＆tedwiththe   
COpiedphrasest”CturenetWOrk【ePhesthemess＆ge‘aL：Cepted’to  ■モ   
t払8eom∝tO川最血i＄呵u威i喝，弧dtb¢O血盟稔抽mb成Ⅵ闇n －せ   
theseconmector＄isest＆blished．Since the unit N2isf山Iy＆Cti－  Figure3・6：AnexampleparsetreemadebytheCMparser  

V＆Led，tlleuAittrisgersthenexte＆tegOryunitVP18ndtheunit  
VPlisTe＆dyも¢もe紙tiv如edn（Ⅳ．でも8Ⅶ鵬tSis8鹿oa£tiv8ted  

11‰○町せi卵油，血色i鵬iもi畿i血脈○喝ⅦmitさむOd傲¢鹿das叫Ⅷ℃b一息d陀tき  
（l卜・l■）・  

J ■    ■  ■■   
T  盲  F lr ■一■■  
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Intbe捌恥閲i攣攣油舶ザぬ飢㈹蘭細雨馴吋軒痛  
de射ed・Imt融v如ho鵬Ⅶ，tk地毛鵬¢n成毛輸血rtt¢mm弧Ory m 

野d句胤由on伽加紬dh通ti馳鱒瑚喝牒無地げ成皿ぬ∴W  
imがem孤童心為1i血t乱馳nぱ払をさh融七em胱血ry如拙珊S：   

ユ・馳領地d誠t論滋孤eⅧm顔盤飽臨一顧rdeda8蝕抽問唱in－  

ぬ誠鮎nh粗食m明弘叩春野細，a雨8及触癒i漁Wh油仙its  
札∫e亡OnIleぐtedb｝・tlleざ亡亡州Il刷ollSisrぐ脚dd出OII亡dll川k（一r  

memOry・   

鼠h感粉塞伊叩悌触1ぬ電威㍊痛感im峨叫W給串間頓  
馳雨仏社詮e感紡触旭松縫煎偽m瓦飲助関成一鵬払執拗机銅  

職y轍通・酔客頑職触感払重職蝕ぬ成城Ⅶ鵬坤均．  

Ⅶ＝成層噂撼亜i飯蝕吻坤鮎鮎関心2あ噛喉頭梱桝ぬ棚．W琶、壷¢  
8感触（ぬも成城痩地洩¢聯痘馳さ組e感舶誠さ壷ぬ．主君払e  
倒如t触l頑ぬ＝掛軸感画縞攣軸脚塙癖蜘椚廟鹿町晦牒細  
威ぬe組di独地紋隕適軸再頑母数温㈲妄脚嚇i喝．放かぬ漁血朗h頑眠  

密偵掛軸弛頑牒ぬ摘錮■馳髄鞘性癖雛蘭摘細い脇牒癖町録  

蛾坤娘王威㈲数痛も，誌鱒d鮎叫即事成毛ぬ麟8h脚溺＆毛色丑ぬぢy  

樋如呼野轍適齢鮎鎚d油i柳ぬ恥軸ち鉱甜ぬ囁ね触  
攣闇舶攣ヰ通則唖畷嘲磯猟師嵐・細撼軸軽桝糎  
匝斡鋸暗針酌療録d函級   

3・4 Analysis ofSeveralLinguistic Phe－  
nomenabythe CMParser  

h蝕級櫨弧，恥W組抽廟を触感i癒も威感熱g・勤評鹿毛ie陶  

凋聯弛咄断‰破断画鋤．   

3・4・1Reeognitiomordeeplyne5tedsentenぐeS  

禦聖禦攣嘩攣攣無響触斬地軸湖師 ふ 
輌宅鱒p呵屯狐既画融機才軸癖㌧蝕戒脅威・如ぬ鱒動離如適紬  
榔噂曲想蝕肱写ぬ補触蝕餅主喝壷触均’ぁ卿啓開夏，顧問扇轍・  
te一一ぐeSぐamOtbeexplainedbylheljmitAtionorth亡Shorttムmlmem。，｝・：   

anditsC－COnneCtOrSendsreque＄tSforconnection・Since，how－  
ever，tも慰ei8nOVP血tswh血kredytobeaetiv如ed弧dnot  
一山eorw最止んc如egoryisVPInOCOnneくtionisest孔址sbed・   

2．WhentheCMparserread＄㍑read〉〉1theincompletesubtreeof  
wl止血TOOtistbeⅦnitVP｝andimwhi血沈eu刀武Ⅳ8isfedyto  
beaLtivatedisbldltinthesameprocesswithl．Asdescribedthe  
previouぶSeCtion，弧incompletesnbt一例SⅦ血おVP2isdsoめ1e  
torequestfbfCOmneCtion・ThereqⅦeSt如connection駐omtbe  
C－COnneCtOfOfVP2kacceptedbytbeB－COnneCもorofthe皿it  
VPl乱nd血econnectiombetweentlleSeCOnneCtOrSisest8ui血ed，  
鮎ー払en血tVPlh娼t婚en托dytobeactiv8ted．   

3・Whenthe CM pa正Serreads‘rbooksl），もhe reque＄tforconnec－  
tion血om tIle C－COnneCtOf Of仏e nnit N4i＄批Cepted by tbe  
ち－COnneCtOrdthen血もⅣさ，弧dtbeconIleCtionbetween址ese  
connモCtOrSi＄eStablisbe血 Nowweobtain8p征5e t代e食・r tbe  
examplesentenceasaCMne匝OTk  

Forcomp肛teXpreSSions，YeWillomitconnectorsaLndredundaJLtunits  
払rexが乱n乳性on＄企omo11rdia詳細鮎・   

htuitively，OurCMpasseris＆p＆ranelleftcornerpar＄er・Speaking  

morepreci紀1y，0Ⅵ喝tOⅦ＄eat∫i柘erCOmeCもiom7WhichpTedictsthe  
nextc鵬egoT箭mrCMpa正Se一誌錐g廻d威h鳩ap鉱山dle動cornerp8rSer  
With8pTedetionmecも8ni＄m．   

3．3．5 TheModeloftheSortTermMemorybased  

on Field Inhibition 

InonfCOgnitive亜蝕山鹿s，名Ⅶ血雛ぷ蝕dtie＄tOTeCOgMeg肛den  
p＆thsenten⊂eSOrdeeplynestedsentence5，SOmePerform旭Celimit＆－  
もion5ぬ0山dpl野弧impo血ntrde・Ifa皿dpos或bIee弧おd誠esa一号  
ムddinthepr∝eSSOIkngu喝ere∝塔nition，thesecog山tivedi凧：ulties  
wouldnotbcobserved．Åsoneofsuchperformancelimit＆tions．wepa），  
雨temti¢nt（〉the追mitati¢nOf仏eさ如rf紬M乃m8洞Ory．Iti＄WellknりW  
th＆t＆lmmanmemorysystemconsistsof＆tleasttwolevels，namely，  
tもeき如rf如m軌¢職〉叩抽dtIl射如ゆ如醐Ⅷ相関叩■Iti8d＄Okmown  
仏滅仇8C8p眈itydftbe血ort如mmemoryislimitedb7士2血nnks・  
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乃e爪印W九○め¢〆rJ壷8伽如dd8d鵬8dJ叩九βd・  

wbe皿WeTe適血s紙ntenCe，atthel雨teIbdfof仏e8entemCe）We且md  
di偶cultyinrecogni血gthesentence〉eVenifthesenteLICeisnotso  
mnchdeeplyn戚ed13・Tb雨is〉Whilethehe肛eICle誠1yremembersall  
ぱthenoⅦn＄，Wもidl血ouldbe8n切∝tSOfe血rel乱tiveclause，he／she  
m町nOtbe＆bleわ摘Od8もe的止血OunW地tbecoTI領pOn血gverb  
叩pTOpfi如ely・   

Fi酢Ie8，7sも珊S乱metWOrkwbi血i＄hiltjnst油ertbeCMpa指eT  
Ie乱心thewo工d‘血出ed，．EeTe，tbeⅧtegOryVP2andVPla∬eTem8in  
b血glmCOmpkk・WbentheCMp訂駅＝edstbeword（追肘，t鮎c8t－  
egαy血七飯tkwordwi皿connec鴨dw独etもerVP20‡VPl・Itis  
depenゐontb8ぬQ喝thofpTediction触：仏餌ee扇冶gOIiesw最chcon－  
nectionwi11win．Thatis，theconnectimtotheunitwhichistri鰐ered  
加re由on由ywimwiR，Sincetb¢Stfe喝仏ofatrig㌍rtO…niti＄  
deter血nedbytもea£tiY如玩瓜dthepre壷usc如egoryⅧiも，n聞1etⅦ5  
comp8fetbest融eさO一班tiv誠血dtbe皿its，NP3弧dNPl・Wben  
‘‘血粥ed，，i＄inputted，thee威喝OTyNPさiscompleted・TbeCMpぴSeI，  
b如eⅦ，W暴虎CⅦ頭ed雨馳on8e血b恢姐dsenknce，始襟NP▲，W払血  
kthemaincon5溢血e叫Orゐ印d，OfⅣPき，W舶C¢mpletモd・で鮎一曲Te，  
血cetke肛伽ationprop喝戚ed企omth¢i呼Ⅶもis血mping毎tkpa占一  
日喝eOftime8朋dtbe鮎Idin最u鮎丑お山閑ぬtive，血8Ctiv乱tionof  
thmniもNP3isdumpins・Where，We＄tlPpO＄eth劇inaphra＄eStrtlCttue  
networktheactivationoftheheadtmitcontribllte＄tOtheactivation  
oftheC－unitmorethan＆nOthersister unit，thatis，theconnection  
betweentheC－unit＆ndtheheblunitisstrongerlRoughlyspeiking，  
the批tiv乱tionofthe皿兢ⅣP8血匹n由dm舶t叩Onthea£t主Ⅷtionof  
the皿itⅣP▲，bec肌5eNP4is仙ehedofNP3・IntもenetwoIkoftbe  
sⅡbt一朗Ofwb通rootisNP4，tIlehp雨眈寓v8tionscoII萬Pn血gtoit5  
coが揖nentwords，‘the，8適‘威げ，hⅣedumpd8ndtb¢粥如如ioれOf  
鮎皿itⅣPliss叩pOrもdonlyby払e鮎db鋸央in也en8t間Tk¢f抽e  
餌bt一能．MofeOⅦ葦，tben如∝koftbe＄ubもreeaユsoi畑wncedby伽  
ef鎚£t一正tbe鮎姐i血ibi七ibn．   

Ontlleく血erhれIld，、VllileけMunitドP2，Wllit‥llistllell用du八itof  
肝1，も飴b恍皿C鱒p如d8適Sli＄血血5tC祀画eted，板紙tiva如n   

勘gure3・7：The脚8是t珊ejⅦ5も通針触ぐMpar拗∫8aぬ扇旭WOTd （ 

血那ed，   

混ぜ♂独81如才鳥げ腑e，如憾揖－  ほ¢池野組曲）WW・Vhぬ払e組もき郡t8払r㈹蕗8  

油如月  
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thepar舞tTee払ra即enSen血化R皿guySpe混ng，仙isp工ぬence  

mech弧i8mwiththeactivationisre＄ardedastheminimalattaclment  
principleinsomeeasesanda＄therightaBSOCiationprinciplein。the．  
eaβeS．   

Letn5COn5idertbe以1珊i喝J叩弧eSeSent弧Ce：  

‾g8 

（i）芸≡慧謁夕雲温認諾：忠恕。監還f  

T五誌さe血encei55truCtur叫ambi脚u＄aboⅦt仏eatta。hment。ftbe  
dverb‘i50ide’（画瑚郷地呵Th鵬is，仙erearetworeadin野郎軋 l 

ows：  

（ii）a・Ⅱ弧濾obougbt紘ebookw最dIselected卿招布  

b・E弧濾0画撼拍明細皿eb的kwムiぐbI感e。ted．  

心descdbedabove，itish珊nth如n乱翫espe8k指Ofal叫押聯庖ow d 

e址teandco皿Siste雨pfe触nces鮎a8erも血re誠ngdastTⅦ血Idly  

血b如0ⅧS5entence■Int血色eX8m由紀COr血gtooⅥfqⅥeStionn山一  

i喝バ血ere血g帥）臨p感f柁dlる・F如re3・8＄b珊Stもeincomplete  

p8r錦treegen町atedjⅦS七城efOuICMp8rSeTread＄“芹弧8hwais。ide  
Wata5仏名8e一犯dabon乃・九ぶta触仏ewofd‘er弧d8，w鮎mp鵬d，仏e  

CMp拡Sモー馳1eetedtbestmctu∫eW山inclⅦdesVPlも弧dVP3▲．Tbat  

is，仏eCMparse＝eCO騨izedtbeきゃnten檻e‘‘Ⅱ弧濾ひもai印idew雨捗hi＿  
gaerand8・わInthe引ユ℃Ce＄SiYeStep，仏eCMpaJSerread＄thewαd‘もon，  
andthecategoryNPofthewordisactivated・Atthi5pOint，Since  

bothⅣP＆旭dⅣPbh肌ebeentfi絆redandreadytobe8C紬叫two  
COnneetiomsbetweene通Ⅷit5虜馳鮎eCat喝Oriesandtbeb血tofⅣP ‘ 

hon，裾ee如bli血d・A5ぬぐdbdin＄ection3・3・ちtbestTe吋hof  

eacbcomection5毎c。meCt∝SdepeⅡ由on紘e肛ti，8ti。n。fthe皿it  
Whi血isa枇iatedwith仏eC－C飽nector紀eepぬg仏efe叩＄tfb一組e  

CqnneC鮎n・Wbentkee血さe仰山p髄班eeonnection5，tもeymtu一  
姐yinbibiteachothertodec招福ee血5t和唱仙ofo仙ers．Since仏e  
粥tivationof仇e血もⅣP‘hon，i5騨Op喝如8deqn811ytobo址止eⅧit  
NP一抽d仏eⅦitNPb〉1etus既＆m払e仏estat堺d批揖ationof仏e  

ofthel混もⅣP2誌dⅦnpingbeca闇eOftbes弧虎rea£Onintbecaseof  
NPき．Ⅳow，Wep町attentiontotbe－1血tNP2，Wbi血is也eIleadof  
NP18nd引1ppOIt＄tbe誠tiY乱tionofthellnitNPl・SincetもesⅦbtIee  
NP2hasjustasame＄truCturewiththesubtreeNP4andtheinput  
activa，tion＄COrre＄pOndingtoit＄COn＄tituentwords，lthe，and｛man〉，haNe  
dso血mped，tbea£tiv8tion¢fthe皿itⅣP3isd伽StSameSt乱teOftもe  
肛tivationoftbeⅦ止tNP4．   

Thatis，tbereisnoapp町entdi蝕IenCebetweenthe誠tivation50f  
theunits，NP3andNPl．There鉦〉re，WhentIleCMparserreads電heword  
‘1汰ed，，theu血tVP2，Wlliclli5仏erigbtc独亜d如e，誌notiⅡ旺nedi8tely  
selectedo雨oftlleincompletepredidedcat喝Orie＄．Inotherwo工ds，tbe  
CMparsefC弧ndaぷOCiatetbe創旬ects崩thtbevefbさ払ppTOpTiately，  
inthiscase．Thisis＆COntraSttOthec8Seth＆ttheCMpaLrSerreadthe  
woTd‘血びed，．Inthec舶e，＄hcetもeprevioⅦSC扇egoTyNP5dVPさb誠  
beenjustcompletcdandmoreove工theinputtothesubtreeofNPるis  
almostful1yactiv＆ted，thea亡tiv8tionoftheNPbismuchstrongerthan  
tbeNPさ．The代e滋stきtbe8pp拡蝕も亜鉛TenCebetweentbestfenがbof  
tもepredictions知VPき8ndVP℡，8ndtlleCMpaTSerC弧SdectVPさ  
ea5ily．   

3．4．2 PrefもremceofStruetllrdlyAmbiguoⅦSSen－  

ten（：e5  

EveniftberearemoTetb弧OneIea蛍ng払ra町ntaCticallyambigⅦ－  
0Ⅶ5SentenCe，n8tive甲eakTSdtllel弧卯8騨5bowd虚血te弧dcon一  
成st8nt騨曲ren8eさ払Ⅰ乱CeItainreding．Intbeprevio11S弧dy弼毎  
tもesymbolproce缶ingpardigm，pr誠一enCeOfstIuCtu工dlyalnbignoqs  
sentencesusedtobeexplairLedb）・introducingseYeral8dhocprinciples，  
飢dト掴tb＝東山d卵∝壷ぬ川1㌔仙＝壷血扉d甑血w正1仙‖血血  
pTdere7tCe，aLndsooIltShi83，FBI（82］・However，thereaJeSOZneprOb－  
lemsabouttheseprinciples．Themostimport乱ntOneistheproblem  
戚w出血sbddbet㍍柁dinparsi喝a騨Y¢n紙nknee．SimceowpaT8er  
isb誠edonCM，騨曲rencedsbuctu一山lya血u卯O11SSentemCe＄i＄Ⅶ山一  
如mlyexpl血ed好色弧hdtIle批tivationoftbeunitsw最血consti七山e  

．
r
 
 

uTh』p血dpleお由仁山kd払¢J〃ひβr■甘朗読m劇両  
川でl血鮮血dplei8曲○｛曲dtIle崎ふ亡r広地β九爪印‘  

15で脇平助iommmgwa8  C触血血d撤14血deRt5m印加nginco叩Ⅶぬ叡ふ   
餌8・13s細心雨5p－曲汀d払e托虚血g（瑚．  

Lr．＿＿ 訂こ＿．∴‾：！ l  
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C扇eg∝ieさt軸gefl喝七も怨e血ts・Theさ血treせVP4も粥bモenCOmpleted   
ju＄tb由一etbeCMparse＝edtbeword‘bon，，弧d仏eu最もVP4is   
貼由1yac伽融ed・Ontheoもh閻b弧d，仏モ耽也Ⅶ仏md七k血tVPさis   
p＆rtlys叩pOrtedbythea‘tiv乱tion虜仏…血VP4弧d仏…扇tAdv，   
WhichistheleftdaughteTOfVP3，i51e8＄aCtivatedthanVP．because   
dbd血tbep別報喝edtime姐dtbe且eldi血ibition・Tkere払fe，tbe   
COnneCtio皿七0ⅣPbWh卓狐dtbere血g（論）i8preぬfed．InourCM   
parseT，aneWlyhp山tedc8t喝Oryisea8ytOCOnneCttO址emo＄t鋸ti一   
Vatedc扇egory血七郎nOngtもe00iもさtri名節red・Wec亜t臨もendency   
tbeα鰍αC加gq解放  

3eside＄tbeexam頭edegcribedabove，m弧yCaぷを5in血血gtbeぬト  
lowingsente皿銀SC8nbeex画扇nedby仙e戚tr批tinge鮎ct：  

丑弧ぬha T誠か七8 JirかWO n喝雨t8  

（叫Ⅱ弧癒かア0タ‰霊 JiIかAC…押印  

Therearetworeadingsand（iv乱）i＄pre伝rred：  

（iv）a．耳弧akollitbotIIT訂OandJiro．  

b．ⅡanakoandT誠0IlitJiro．  

（Ⅴ）芸慧窓ii慧かno Vt攣Oe                  51nglng VOice  

Therea・retWOreadin＄SaJld（vi8）isp王e缶rred：  

（vi）a・befbe乱ut血1sin由ngvoice  

＝・一Tしt・1b・the＄inglllgVOicebyher．Sheisbeautihl．   
－′l：「．．・rl  

り叫馳omthepointofviewofmo瑚ers，thepreviousprinciples，SuChas  
一砿elower＆tt誠hent，thehiかr戚t鋸血ment，弧dsoon，血owwhere   
amodifierisattadedto・Forexample，in（iii）thcstructufeinwhich   
thepostpositionpb揖e‘T試ケb，katta止edlowi＄p‡e｛e汀d，Ontbe   

Otberh弧d，in（Ⅴ）七山＄血ctureinwhichthe叫ective‘雨8uku＄旭，is   
atta血dhighispreferred．Bec＆uSetheprekrenceisconsidered血om   
隠eviewpointoftbe或ta血喝pdntofthemodi鮎川最血occu汀edin  

56   

FigⅦre3・8：Thepば鍾t一班jⅦ5t誠ertbeCMpar5erfe＆血伽word  
‘hon，  

．T－ 一ニ・■【冒二．ミサIニ耳”   
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（威）臥払t血論g工珊nh舞珊正d戚tも8S00もh既n蝕止臥  

b・Tbec虎も皿血ぬg誌m適edi台卯Wn山鳩お城p由．  

仏e加畷如¢bn阿乱名鑑ぬ蔚ぬき食油晩でh根ぬち1eぬgTO弧  

触伽e触tぱ00nt砥極㈹如舶ぬ個最適GdtyぱIeC8如如鳩  
抽申極政明血側血噂牒蜘郎・9如w参8mt哨rkgener8ted  
j加恩威絶＝助eCMp町脚Ⅰ塊ぬαTbeco‰mcl劇馳gism適eoP．In  
t旭£即fe・研㈹嘘＝頑紗か馳払A多血月伊澤8b柵S，Whenth…rOrd ‘ 

ゆ伽摘inp鵬励もぬ軸℃如聯ごy血血肋d（伽di触）姐d仏e。at一  

喝亙ア血相P椚批点血由蜘ぬg払弧癖毛yof‘co伽n｝．n叫  

蝕8威喝叩がP弧d雷（∽如t）御¢が8壷虎由揖触“如必d舶卵  
Ofne滅亡癒e押h鮎繊細喝巷触ぬw払血tb間rd‘‘ぐlo仙名” i＄融 

，払母上e通峨感払聯騨e虚ぐも扇c曲綴頑感触取払ew肛diさ  
機転由枇d・舶混＄p。墟，蝕恕謬8金成t』比血a随反感押i卓孤血  
相β‡払弧皿eぱ錮瑚聯・戒鮎蝕◎Wi喝re瑚鮎；   

●’rl・eWりrd－Jotl血g－isj11如礼ドP、   

●取御伽Ⅵe呵涙雨戚鮎r相通蹴tyofS飴地租e即‘でhe   
⊃∴きミl：こ‾モ；こ＝ご㌧‾デ：さ   

●Theぐnnll吋inれさiれthep止h押Ⅰ）－S／Nリー司八一¢nOtきく，m。ぐh  

8t川場・  

’Thcr血elTllてStnl？tl・reirtct車ingNP．isp－efc－Eed．0＝ぐtiv＆tCd、a一，d  

や＿St【tKttueindudingbothゞNldNl－bis．1iLtlea，CtiY＾teJ．Wheふth云  
¢城野鹿邸一機お櫨餞W収d態翻蕗カ，触融感触和血軸細乱融娘  

ヤ．ヤでlヤ㌣d駅Ie⊂t．Ⅶ（・lhe＝tru亡tl】re・Sin亡elhe8nリー長一8t；。血e．  

、VItやiや・deチC（岬1emeれい51itt】e肛ti、IteいbeCM叩椚。8。ふi  

帥馳丸秘引潮菰咤牒沌臨醜紬如厩・乱戚魂触棚脚酵お顔成城 あ 

w狙電輸g鮮d餓p洩仏．   

Ⅳ聞I紬8血払顧慮附鮎亜細亜嘲掬離即妙ぬ牒血相一  
掬臓酌ま威蘭S聯馳1＆血肉醜純綿感激極地感適地，執成媚  
悔鵬ぬぬi敵弾叩樋由妙W払融珊瑚馳鐙斑鐙洩誠由mp妙  
押卵＝卸Ⅵ融転励感・馳d総由咄h軸画e細胞t姐‡伽t如短  

くOrl一郎p（川吊ingacerl扇meontはttOthe虻山山ionof。ne。nit、Letふ  

thepa5t，m山Ⅲdlyincohefentp血eiple＄，Su血舶the嶋bera血chment  
andthelowerattach皿ent，拡eneededandsotheyshouldbeusedprop－  
eTly・InowCMpaT＄er】tbesep一曲Tene岱e弧beⅥ最知血yexpl扇ned  
byi打払Ta亡tion＆mOngtbe批tiv融ionof比eu血t＄，tIl乱ti＄，tbe8tt工批ti喝  
e蝕ctonthenewlyiIlputtedwordandthepdnciple”themo＄もactivated  
如rⅦCtllreWins，，．EαⅣeVer，thefee滋＄t＄80me¢舶eOfpTぬreneew払血  
C払nnOtbee叩1扇n毎o11rCMp孔指er．Intbesecase，tb飴ee鮎c七会打e  
incolleren七e誠bo仏er弧ditwo山dbモh誠dto頑nsⅦChca紀SOnly  
with野nも批ticin払rm払tion．   

3．4．3 Ga∫den Path Scntences  

Let11SCOn5ide工tIle払now山名sentence：  

（vii）ThecottonclothingismdeofgrowsinMississippi・  

W最1eOneC弧pa篤e鮎ssentencee鋸封yⅦntil仏ewofd‘gro耶’isen－  
？0皿te∫d，叫血e餌亜e巾組合加）CO如tiYed班k山けOfpa血git  
J服ta鮎rrea血g‘騨びⅣS，．The払ndo一房e虹t配船e飢止h乱S症eex誠nple  
（叫）i5C濾ed押鳴町画射頼政叩・W鮎k訂＝触爽WeC姐5mOO仏1y  
parsethe饉nt飽CeOf七山s払Idino掴℃e乱心ng，WeSnddenly餌1in七O  
cog山tivedi蝕dtyofp鮮血g仏emomentwere乱domewordin払e5en－  
temcebecansewecamotch肌ge仏er¢di喝tOtlle独Oth寧一正g加one・  
B揖edon址epムenomemning揖denp8tb醜nもence昏，M現℃偶因8Ⅰ叫  
適YOCate5tIlemOdi丘edDeterminismⅡypotl璃i8㍍払1lows：  

Thereisenollghinhrmationinthestruc血cofn融urdlan－  
gu喝elngeneral，弧dimEngl励hp裾ticd叫tOdlowl誠一  
to一正gbt血teT血鵬sticparsingoftbo5eSentenCeSⅥ血idla  
n8tive＄pe乱kfC弧弧dy褒e雨もholltCOn5do心e払rt，  

弧din軸おtlleOry，堺瑚Sin印叩ぬ蝕＄iomofg訂demp雨hse血ences  
isexpl扇rLedbyLhebre止downofsim再eaDdLimitedseriilmechanism・  
駄頗椚串仇机即血眼（嘩）do鯵丑山dw叩Sl鯛dan戚iv巳台pe濾既Of  
Engli＄hdoYnthe印【denp山h・CTain仙dSteedmanhYeShownhow  
例月yitktop工eγe鵬も郁kt一紙駄gby虚血昏e孤もexもtog訂d餓patb  
sentetlCeS．Fbrex■mple．ifthe馳ntenCe（vii）i5ert）bcddedhthe＆PprO－  
pri由仁OnteXt8Sbuowち：  

■  ■  ■■   
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COn＄ider（viii）by＄uppO＄ingthatoⅦfCMpas紀fhaB＄uChacontexthan－  
d血g皿eCb狐ism・Sinee仏esenteRCe（鵬a）m由紀＄tbewoTd“∽ttOn”  
beactivatedasano叫iftheBentenCe（viha）precedesthesentence  
V揖b，inFigwe3・9仏ennitN雨an血mg鈷rthen鈍n‘cotton）ism止  

me紀tiv雨edtbantbeⅦ混Modst弧心喝払Ithemodi五erくcotton｝．  
刊壷bia5e鮎ctぱ址e¢OntextpfOmOte5thede即eeOfpre血ctionor宮，  
弧dtbecom再ementst川CtⅦreC弧もee貼ilyb山肌．  

3．5 Concl11Sion   

h thisch＆pter，WeprOpOSed＆pZLrSin＄mOdelbasedon CM a．nd we  
dsosbぴⅣed仏atsev∝dpbenomen乱d払騨i＄ticpe血Ima批eC弧be  
Ⅶ山触mlye3pl血d毎地eintera雨ionof批tivation．SimceinourCM  
ParSer，OneOfphraseBtruCt11rerulesisexpressedas乱＄ubne電workof  
¢M弧dtbeses血ne紬oTks誠eCOnneC七eddyna血ca皿ybyadyna血－  
C叫り撼血gmech血m，d誠c扇e誠p筍Ct50fpaJ51喝pe血rmancec弧  
betmifoⅠ血ye叩1ainedbytheinter8Ctionofa£tivation・Moreover，We  
血珊edthtoⅦrCMp礼帽erC弧既由由nsomei虹ぬesti喝pbせ皿0Ⅱ蛇na  
in七島ehmanpar飢ngprOCeSS，純血おC。画tiⅥ＝正眼肌山ie＄tOreCOg一  
山陀g即denp細心5en触瓜CeSOrd焼肉れe＄tedse血em亡び，prぬeMOf  
融眠t－1Ⅰ姐y甜1侵guo憬Se血enceさ，and組On．   

鮎ⅣeVer，0Ⅶrmやdelm町beinsd限cien七飯1ingdstiぐphenomena  
bcyondthescopeof⊂OnteXtheegTanmerSIThesephenomen8indudes  
如如雨d両肌血糊・TheⅦnboⅦndeddependencyis8phenomena  
tll誠鵬opart5inasynt肛ticstmc血re裾e8郎OCiatedwithe札止other  

and払e托C組もee嘉＄tS抑y通名e飢1btfeebe紬e飢址em・Fore為npl虎，  
tberelationbet椚en弧emptyC戚egoIy弧d8TdativepTOn肌ni皿a  
一曲tivec加古eisoneof仏塔ephenomen乱InordeI七Oe又pl血the馳  
Phenomen8，WeShouldextendourmodel．Asforthemech乱nismofour  
OMp訂Sef，仙eimplem蝕毛細ion成仏edyn血c班y駄如gmeeha工血m  
is良¢荘栂Wh如pIOblモm鵬i¢・鮎cet貼桓血cdlyユin最ngm愈£b血＄m  
inourCMparserdoeszlOlgener＆teneWCOnneCtions，butvaJiesthe  
由e喝仇ofea血conmec厄硯＄，iti5皿e咽S訂yぬprepareaⅡofpos扇城8  
COnneCtionsin由vance・1fvedonot山optthelinkingmech弧ism．we  
W迅血脈etOi血odu伐8錯peIVk邸bgen8‡趣te皿eWCOnneetiQn＄・Solving  
混沌pIOblembwtog馳er血newn如w00bdyn血c亜yim（コMm野   
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．＝ゎ－l山り喝J恥闘帖■td肘、‾tりbdlネ中山・血騨佃・J・∴トく▲．†い‥1一  

心苦短Wや3．9ニ馳ep射純血¢j胚も油モーt鮎GMp鋸開＝蝕k仏ewo誓d‘ぱ’  
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1edⅦS七oah征mOnioⅦ5paJa亜gmincIw五喝both乱さynbolprocessi喝  
叩prO血抽daconn∝tio血tmodel叩pIO8血  

Chapter4   

A ModelofCommon Sense  

ReasoningBasedon  

Circumscription  

4．1 Introduction   

Somemechanismofcommo7”eTLSereOJhO．1iT）9isnecessaJyinorderto  
m濾ean血Ⅶrdl乱喝u呼Ⅶnd即gt袖di喝5y＄tembeabletocomprehend  
＄0皿en＆七旧alla喝愉詳モ叩Ⅰ髄或onⅡ皿ed餌料地誠is，もOm濾e払esys－  
temもeめ1etooもt血some鳴ぬ1im如m融ion，W最Gbh唱m乱meXt一駅t  
駐om＄Om8既pre戚皿毎個i鴨島k／h餌αⅣnb鋸央騨Oundknowled酢，郎一  
師ddlyα叩糟粕州別椚弼  

・か・Tb鮎川血鮎e飢d＝＝山mam£QmmO瓜＄en馳ー醐Onl喝牒間血払血  
撃moddbⅣeも傑npr呼瑚d毎anⅦmbe川f咽e祈Ch鰯rMD瑚，Rd叫  
D呼79，dⅨ朗，蝕e叫hth鞄＄母野騨¢鋸血がパi矧躇駅頭埴onpropoged  
byMcCzLrthy［M＆C80，M＆C84］，Whichis＆formofr）OT7・mOnOtO扇cr削ト  
SOnLn9，isoneofthemostpromisin8mOdel．CircuIⅡCriptionis＆rule  
Ofc¢雨ec抽re沌at¢弧be眼d毎○服¢‡町Sもem触‘如m頭ngt¢引汀－  
t山condusion5’．N弧Idy，theobj∝tStl18t CⅦbeshoⅥ・n tOhave a  
Ce王t血pmpe工tyタby∫e朋嘲Iing鉦omc琶ーも血如由A誠e姐仏eob－  
jectstbats8七返付ア・Since純血払r8鮨○‡由喝多血山db忠雄eOftふemo5t  
iⅡ岬0Itant払dofrea烏On払gw最chwe喝Ⅶ叫yぬ餌0耶daily山鹿，鉦  
W揖beexpectedth如theIe雛殴血gi＄Ⅶ＄感山名光ぬmdi血名札n舶p耽t  
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drea50m喝1nnaね一山lamguagenmdeTSt弧心喝・   
Whilecircumscriptionisapplicdtoa．sentenceof丘rstorderlogic，  

un払rtunately，Circumscriptionitselfisexpres＄edinsecondorderlogic・  
Itisknownthattbereisnogene一山dgoritbmtoppoveat土1eOremOf  
thesecondorderlogic．Therefore，themainteclmicalproblemisthat  
血c11m紀riptioncannotbediTeCtlyb弧劇ed毎tIleOremprOVerさ餌駄st  
order，W出血isⅦSu山yba5edontherββ¢ぬ鮎叩riれCゆJetllo呵・Eow－  
ever，theseriesofresearchesbyI｝i伝chitBShowsthatthereexi＄tCla占Se＄  
ofciTCumSCriptionformula＄eXpreSSibleintheRr＄tOrderlanguagewhich  
coversomeoftheintendedapplic＆tions・Forthesecl貼S，Circum＄Crip－  
tioni＄COmp11tableby＄Omefe＄0111tiontheoremprovers．   

Intb適血叩ter，鮎＄tWeWalproposea8pplic如ionof血cuⅡ此奴㌢  
tiontologicprogT8mmglanguages，＄Ⅶeh縛PTOlog・By仏kmethod，  
COmmOnSen＄ereaめnhgc弧b8血ne血gtheknowledgeb誠eW揖ch  
isbuiltwithoneoflosicprogramnglangtLageS・Logicprogramng  
language8，Wl血h誠eba5edonasⅦbsetofthe鮎stoIdeIlo由cc亜ed  
んornβeち乱TeWells止とedton鵬uTall弧帥喝epTOCe＄Singbecanseofits  
cllar眈teristic＄in8yIやbdm独ip心血ion，SuCb粥theⅦni鮎8tionmecbむ  
nisrn，a．ndsoorLItisalsooneofchaJaLteristicsoflogicprogramming  
langn喝田地扇aprog工鋸nWTitteェ1iRtkemcanbereg訂deda5tIleknowl－  
edgeb舶eWbichn8t隈dlyinelⅦde＄bdb魚£重点独dr山es・   

FromtheYiewpointofknowledgerepresent＆tiona）lowingforcom－  
monsen＄eTea50ning，CireⅦm配点ptionk娼t鮎merit¢fneedill帥00馳e∫  
Speeidlq由esystenstode鰐ribせS明mebowled酢besideさtheor亜n乱ry  
£rstorderlogic．Ontheotherha．nd，them8jordr乱WbaLkisth＆tthe  
鮎storderloglC，Whichincludinghornset，C＆ndealwithonlyasin－  
gle血om space aJtd soit c＆nnOt reaJi乞e the struCtured knowledge  
base efRciently．The e用ciency of【eZLSOmingsin our dailylife may  
T尊ultfromTe由icli爪gdom血nstobeconcermed8dequ8tely．Tbe re－  
StIictioncomesmotonlyfromsomeoIcommonsenseTeaSO山ng，but  
also hom the EaJ：t，Which has been supported by severd cognitive  
expeTiences［And80］，thtot）rknowledgecon8istsof＆numberofmod－  
ule＄aAdthesemodulesaLre＆PprOPri＆telystructured・Itisoneofthe  
mostirnportaJltrequirementfor＆SChemeofknowledgerepre＄ent＆tion  
th＆titc8nmike＆knowledgebzLSeinto＄eYeriLa．ppropri＆tepaJtSud  
∝g通名etb溺ep誠鹿．hぬw成仏由p¢i叫W¢dさOpr鱒en亀孔n払p画i－  
く血mof血ⅦⅡ拶ぢヰp蛙皿btllepT聯mmi喝1弧紳助Ⅶ肌βpfO－  
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posedもyⅣ血s鮎m8【NTS84，Ⅳ止85b，Ⅳ濾85a】，Wbicbisanextended  

lqgicpr昭抽1皿喝1＆n騨はgeW独the細山ti如wofldmedl弧ism．The  
m血plewofldme血弧kmdlow8pfOgr乱mersbo仙to血涙eprqg∫弧  
de£血tionspace山0＄eV竜一dpart5Caned肌r仏andtoorg弧適e紘em．  

Ⅰもb揖beenpointedo雨吋Ⅴ・もi包血t狐i偲5】仙atsped£。n鰯d。。n＿  
CeptS〆叩S弧impo血ntrolein弼Igm喝priodtie£Of血最mkati。n  
todi‰entkindof＆bAOrmahty・Wew山showthatstructuringacon－  

Ce画dheI揖Chyby沌emdtipleworldmecb血smm濾esspec此ness  
Ofc皿Cept5Cleara・ndcontributestotもea5SlgⅧentOfpdofitie5・By  

混sme‰d，WeC旭dealれOtOnly鵬tもintr抑OTldh紳Iedge，bⅦtalso  

withinter－WOrldknowledgeinamniformway，thatis）Circumscription．   

4・2 Circumscription  

In地誌sec鮎Il，間雨n叩1由雄吋酵閻かdeadciTCumcription，it5  

払rma払方融ion8ndit畠叩pBe如iqntol昭叩OgI狐m喝l郎即乱geSS血  

舶Prd昭一MaC叫M8C叫l動，1聯，Ⅳ濾87，N故呵．   

4・2・1ThegeneralideaofcirculT）SCription  

LetⅦSCOnSidertもeあ追owingc蝕YefS8鮎n：  

（汝）a・‘‘Ih脚endc正血bedMt．瑚i．”  

b・‘‘What？％n拡色mdaJ鱒pane既！，，  

C・（（Ilm紬f一手I｝mnot乱J8p弧e＄e，tOO‥ノ，  

Intもeear追efp祝tO一組i＄COnVe摺ation，tOthe如雨ementof瓦む．A：  

「h削並mbed（A，Mt・鞘i）・  （4．1）  

MT・Bapがiedqneofムis8Ⅶ旬ectivein短軸拇印Ie＄舶払Il。耶：  

叫rh掛C血bed（虚，抽・‘瑚）∋rJapanモ5e（翔 （4．2）  

∀可「地e（小掛通。01－ba5ebdl）⊃rJ叩弧鮎e（蜘（4．3）  

梅・匝t叩1e一あod（£，ぬ）⊃和地鰯剛  （4．4）   
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址乱tis，beusetbe工de（4．2）toinぬrJ叩弧eSe（A）弧dsa最，（i戒）・  
Here，毎（玩c），Mr．CintendedI10ttOSt血tbathere誠yisnota  
J＆paneSe，buttoinformothersth＆thealsohadnotclimbedMt・FuJi．  
tもat誌，  

rb誠一dimbd（C，Mt・F雨i）・  （4・5）  

MT．AandMr．Bmstbe8W誠eOft五戒．   

Notethatattll誠pointMr．CsupposedthatbothMr．AandMr・B  
b舶nO血ngも山tllefbllo雨ngrule：  

∀ガ．卜山鳩－d血玩d（¢，Mt．瑚i）⊂rJ叩弧eSe（∬）】（4．6）  

andindeedbothMr．AandMr．Bin魚rred（4、5）．SinceMr．B’sori由nal  
山eis（4．2），如tbepobt when（反c）wasinterpreted，tもeねnowi喝  
eqⅦ血ionbdd：  

梅．卜h紗亜血bed（∬，Mt．勒ji）＝rJ叩弧彷e（瑚 （4・7）  

Th鵬is，tbo喝もMr．苛も適地tOnly（4．2）も雨血（4．3）弧ds00na5  
therulesTel8tedtorJapanese（ェ），Ontytherule（4・2）waspaidattention  
toa占げtもefeismothhgbnt（4・2）・More㈹T，乱neア一山e（4・6）seemed  
tobeproduced．Asdescribed＆bove，ininkTenCeinoureveryd8ylife  
inclⅦdi喝nぬfdl弧卯喝eundeTStandi喝牒鰍繭両m雨㈹血昭  
WeⅧ川dlyrestrictdomain5tObeconcefnedぬeq11atelya．ndprodnce  
newruIe＄．Ckc11mSCriptionis8払rm重心拍tionof＄ⅦC壬ICOInmOnSenSe  
Tea細ningsねrhowledgewrittenintbe丘柑tOrderlogic．Basicdly，Cir－  
C11mSCTiptionm濾恕up餌地el誠虫dinlbrm雨ionby一喝aTdi喝a伊Ven  
癒omoft士Ie餌torderla喝Ⅶage，WhicIcoTre叩Ondstodlin払rmation  
weknou，aSallinformationbein9LrtLe＆ndreinfbrcerules】iketherule  
（4．2）間烏5電工弧gtbenedbytTanぬr血ngitimto（4・7）・   

4．2．2 fbrmali肇雨iomofOircnmscriptiom  

LetAβbeatnplebfpredi¢如e印nSt弧tS，g8tllpleofhnctionand／or  
pfedi¢雨ecomst弧也飽かintwi仏Aβ，乱ndletA（A乳g）beasentⅦee・  
Ⅵ砧d餌船舶か細喝届馴脚頑血町村飢如（Aβ，g）涙助机雨・  
¢抽gby：  
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anditi5de丘眠山s払n珊＄世知】：  

αrcum［A（Aβ，g）；Aβ；句＝  

A（A月，g）∧「∃αほg・【A（αい）∧（αあ＜A剛 （4・9）  

餌e両町etuplesdv餌iables＄i血krtoj，，g・Wbengisempty，We  

O血tit・Ⅰ膵・γaren－arypTdie乱teS，thmⅣ≦yぬn血餌∀諾（打方⊃ y 

∬）・If町γ8re叫IesⅣ1，・‥，‰弧d－1，…，‰resp耽伽1汎then  ひy 

≦sねnds払r：  

Ⅳ1≦Ⅵ∧…∧‰≦㍑  （4．10）  

恥thermore・打＝Ⅴ如血心血一打＜Ⅴ∧y≦打，and打＜y雨ands払f  
〝≦Ⅴ∧「（y≦打）．  

In（狂dertom濾eta準t＄♂circuⅧCriptionuni払rm，McC㍍仏yin－  

tro血ced血rmα極叩di¢呵Wbichexpre詠S＄Omeab加rmdit脚aC叫 Abmorm 

軸pre舷扇es亜珊闇∫甲e紀ntge加工dhowledgewもicb m 
町inclⅦdesomeabnom埴ゆ野針飾皿ple，血bowIedge，“血ge和一  

e叫bir由c8n町，，，k耶itten誠：  

∀乱匝Id（£）∧rab（β）⊃叫£）J   （4．11）  

Where仙台血ormditypredicateaも既preき5e5血血orm亜tyofthe  

ChaJaCteristic以caJlny”ofbirds．  

In叩頭c乱tionsto血e払m戚i豆乳tion戚c触mon＄emerea＄0血g，  

A（A乳g）i＄仏eco軸ct血打払ea裏0Ⅱ遵，A鋸th母上8t戚扇氾Orm山y  

p柁dic8teS，旭dgistheおstof＄y血bds仏＆tWeintendtoch乱r鋸te血e  
byme独SげcircⅧぷ£ription．   

4・2・3 ComputableCircumscriptioll  

山鹿最tzsh叩ed仙atcirⅢm5Cfiptioniscomp血blefbr仏e飢血eto一  
也e餌torder如糾聯edled叩α和地か椚ぬ湖摘，Ci抽血氾料 t血ば餌 

md出8ftbecla£SCanbe畔hc8dto鮎触0工defloか． Sineeinl 

o如pr呼弧mhg血gm喝e石地Prdo帥CO如nction¢f鮎川  
ぬβββ，Whi血isasめ壁tO摘【或0血1紬卯呼，i吉昭鋸ded888pTO－ ram 

g・iftheprogrami＄a＄eparable如miathenitisjustawHlary m 
か叫whicム臨地eちpe£id繊細戚釈parめ1鬱血血舶弧dde危批d揖   彷如m匝（Aβ，g）；Aβ′；司  （4・8）  
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ね1low乱We叩払8tA（Aβ）i＄斡翫絆y雨払Ⅰ髄p恍tもoA飢fitも髄仏e  
払11聞i】鳩触m：  

〝（A胡∧伊≦d月‡  （4・12）   

頑珊Ⅷ闇卯樋油血Ⅷ叩感触摘捌跡駅掛私娼，…，虞＆，細山  
汀ね＆t坤Ie戚阿e赴¢孔t郡取感欄t虚扇喝A軌，‥りA恥・馳銀地e  
博dt虚血e脚fip仏0軋速か弧辱the触胱1狐i怨句：  

Ci∫C叫〃（．1β）∧岬≦Aβ1；Aβ】≡  
∬（Ⅳ）∧押≡A月〉  （4・1き）   

Everyci∫Cu∬蹴riptionwith8nOn－emptyg亡岨由一du亡dto－drtum・  

虻ヰption扇tもtheemptyg：  

C如犯坤（Åβ，g）；Aβ；句≡  
A（Aβ，豹∧伽u助辞彦．A（A乳碩A呵   （4・14）   

でh喀卵閤触両地脇油虫i5鴎虚血や鮎も縦g髄痛感dTC職芯捗C如幾i餓  
in（4．叫用頼通1ぁc融血紬聞8蹴鞠＆Q血q独組成弧文飾e間ー，汀  
．4いβ，ご）issdit耶yWilhrビSpeCttP‡，仏8tis：  

頻戯厨）≡錘埼組，g）∧  紅喝  

i仇（Aβ）≦∫）】  （4・l¢）   

仏堺t血色払n例血g鱒戚i餓旭d油dt払8鰐蝕＆鉱d鱒申a撼i飴玉各色弧  
も¢亜血融ed．  

］g．ノl（A玖∫）≡ 爪lいβ、と†u（Aβ））  甘17）  

一fh8ti8．ill（り5），Jkrel）l一亡ed with th－ぐXtぐmiいn一丁t∫（．4即10†ニ  
癖彿嘩均（ヰi畔 地馳桧扇珊′感卿灼触ゆ廟ぬ耶i微妙¢  
押轡顧問癖渾坪野■印画腑岬師乳酪画商函摘劇物噂桝晦  
級嗟‘拶頭疲払終．哨海柵繭蝉w紙数f傍p髄‡ぬ鮎ぬ傭  
卿噂掛軸蝕ぬ細緻卸醜㊥函瑚晦  
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Inordertoevdecon允ictsor血him別喝血∝md毎pre血如es  
witheachother，McCarthy［MaC84】proposedtoestablishpri。ritiesbe＿  
tweendi鮎rentkindsofabnormality・Tbistypeofcircumscriptionis  

Cdled釣ぬ流転適血Ⅵm柑頑蕨摘鋸ddモnOtedby‥  

Circ皿【A；Aβ1＞…＞A執g】  （4．18）  

Im（4・18），払epfedicatesiれAβ凍oddbeminimized誠極erpf主odty tb 

弧tbepredic乱teSinA訊＋1・Anyp血iti2edcirmⅧd輌onc＆nbe  
Wdtt¢n誠aCO叩nCtionof脚劇el血ⅦmCdptio喝粥払nows：  

Circnm【A；Aβ1＞…＞Aβた；g】≡  

た  

△Circ叫朋；A‰，‥㌧A軌，句  （4・19）  

4・3IntroducingAbnormalityPredicates  
byFindingInconsistency  

Wbile叫＝祉酢tloglCpf呼弧mng如糾8geOfcircⅦmCdptionis  
basedon仇弧呵ⅣTS84，恥k貼b，Ⅳa始叫，娼‘‘ne画ion”，i七b揖n。t  

O山y押印蒼i¢nα苫薄地柁（ⅣA呼声鮎84Jl嘘7】，W最¢h如＄udlyⅦSeda5  

an聯tiveope－ation，もut血毎i甜～咽¢め汚さ，Whi血is関東torep－  

resentnegativeknowledgeexplicitly［Nak86，KN85］．Therefore，inthe  
WOr＄tCaSe，knowled＄eWritteninthisprogrammlngSyStemha＄SOme  
ineonsistency・Ingeneral・iti＄knownthatintroducingbothlogical  

negationtologicpr喝r8mmmgl弧即喝錯乱nd＄0Ⅱ把m耽ム弧ismtocbeck  
血onsi由蝕CyC鋤Se5de触感併血〉nOfe伍dency・鮎we呵，由比ed血ct－  
inginconsisten亡yC弧beregardeda占adl批eOfhowledgeacq正成tion  

andplaysanimportantrQleiniぬ餓Ce・iI血血ci喝1ogicalnesation  

Shouldbeindispen＄able．  

InofdeftOdetecti那頒is鹿町wi仏re呼e亡tt錮pre舷叫81喝ic  

pr呼am喝SySt母m故elJI弧uS，OfwI血hin知enceisⅦ＄Ⅶdlyba5ed  
O皿ぬ血αrd柁α紺”ぬ触t馳雨e＄tbep托血扇を誠gOd・恥叫ifthe  

耽eCution＄眠伐ed5仏enthesy＄temeXeCⅦte＄the辟dditsm喝如ionto  

2we  Wi皿d血Ot8t通電ypモOfれ聯磁仇もγ鮎p摘心¢血書T腑OT．   

触勤曲戦洩噸卸粗蝕触感i嶽感触緬1劇智旭触感離参・  3勒w迅血ote也ktypやOfn聯t血相tもepre払七色■OT．  



70    c∬▲門古瓦4．AMoD乱○アCoMMOⅣSE封SERE▲SOHIH¢3AS耳DOⅣC王札即MS¢MpT10N   

checkincon＄i＄tenCy．Ⅱowever，Checkingconsistencyofanpredicatesin  
＆prOgr8mC8uSeSthesystemtow8Stebothmemory【eSOurCeZLndtime  
TeSOurCe．Ino‡derto肌Oidtusdf脚back，Wei雨ro血ceintoUr弧ⅦS  
theincomsistencycheckingpredicateC，bywhichuserscanexplicitly  
spec柑agodtobedleCked・   

Ⅳow，WeeXplaintheprocessofIeSddmglnCOnS如ency・FiI殉tもe  
sy5temh婚礼ⅦSeT，0Ite血er）tOSbowwbichgodis耶Ongintbewdd  
wheTetbHnconsi5tenCyOCCu∫red，仏epositivegoalort土Ieneg乱tivegod・  
Next，bytheinte一肌tionw仙theuser】Sy5temeXa血mes濾knowledge  
whicbwa5闇edintheprocessofderiYingtbeincomsi或encytotfaCeS  
止eincon＄i如encytoitson騨n．Atlea5tOneOftlleSeknowledgemu5t  
be血normalknowledgeintheworldwhercthecon＄istencyoccurred・  
In（氾dertor隙dve仏eincon由t蝕C釣野蛮emexがicitly血owstll乱tthe  
knowledge，Whichi＄thecauseofinconsistency，isd）nOrmalintheworld・  
Tbdothis，Weadoptabnormalitypredicate＄andusethema5Figtue  
4．1shows．Whilethemethodofsearchingtheoridnofincol15istency  
is5ameaSβ甲end弼yβirαねd助c加相成inダinD¢yle，s叫Doy79】，  
themethodofresolvingitbyibnorm山itypredic＆teSisdlaraCteristic  
doⅥrSy畠tem．Ⅳow，WeⅦSethenot誠ion成theS一号Xp工eSSiomtowrite  
programsincon払rmitywit量11九an闇，herea愈er・  

InFig町e4・1，botlab－bird弧dvild－ぬ払retheworldswhi止the  
pT∝eS＄d托SOlvi喝in¢孤Si由ncy関噂融蜃ⅦdeT払e蝕ectionof仏e  
uSer．  

＝・OmcvM紀R一門一卵O一助R▲RαIC仙Ⅹガ珊も℡D耶WIⅧⅠ相方mN¢B  71  

（乱）Tbepredicateflyi5in－  
COm或stentin tbe wodd tom  
乱ndchi亡簑8n．  

（b）Resdution ofincon由＿  
t蝕Cy by8bmormality pIedi－  
C＆te5  

4．4 CircumscriptionofHierarchicalKnowl－  

edgewithInheritance   

lntllepreYioussectioIl、Wepr叩び亡Jthel11亡tl－dtoimtTOdu〔eiI血rma－  
tio皿8boutexkten⊂e山一止noIll181tllillgSaぐ⊂Ol・ding10deteくtingimcol卜  
麗由顧膏細面摘痴縛鹿虻搬蘭離頑両級感牒嶽軌隠掛踏晒恥  
things‾but山or∝○卿i書8the亡Ollt帥lさOfit・ぐirぐulI鱈ぐriptionhTlndizes  

jllStthisp【0亡倒8．Tllisi∝u朋Ip【鵬el心血ell貯tlldo†⊂irculnSぐTil血g  
hitI■虻hicdkn珊Id酢． 

耶gure4・1：貼01n最ondinモ0鮎i如駅yもyぬofm8Iitypre払tes   

■  ■  
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4．4．1 HowtoDealwithIn払rmatiomabolltⅥbrlds  

CiIⅢmSCriptionisaimfbrenceI山e触tbe鮎stoIdeIloglC，tbatis，a  
Sin如血omspacミ・FortI適sre警0皿，ino工derto血cnmcdbesome  
knowledgewrittenlnaprOgramrmnglangu喝ewiththeⅡmltipleworld  
mechanism，itisnecessarytotra・n＄formtheknowledgeintothesimnar  
howledgeinasingleworld・   

Tbdo仏is，1etuscon或deTllOWWeC弧hteIpIetthef∝t地雨some  
knowledgeexistsin＆WOTld・Forex8mple，inFigure4・1，theknowledge  
（（mY）…）isaぉertedi皿tIleWOrldbird．In地血c㍍e，（（FLY）…）  
holdsintheworldbird8nditssubLWOrld，thtis，ab－bird，ChickerL，  
弧d＄00n．取omtI血‰t，itisが肌＄ibletosuppo㌍tbat（（mY）…）  
適仏eiI血ごmぬion，彗貼sillfbm融ioni5intheworld悦td”，imitsprか  
condition．Sinceasup・＄正brehtionbetweentwoworldscanberegarded  
asaimplic扇ionrd戚ionIaStOinheritanceofproperties，theibnowing  
d払憬eShold：  

ab－blrd ＜ bird  

Gbickon ＜ ab－bird  

（4・20）  

Fromtheconsiderationdescribedabove，WeCantranSformsomeknowl－  
edgewritteninmdt埴ewofldsintosi血Iarknowledgeina血gleworld・  

1．Foranclause＄，addthenameofworldinwhichiti＄aB＄eTtedtoits  
bodyasaprecondition・Then，uniteworldsintoalSingleknml－  
edgeba5e・Tbeme弧1ngdatrans払rmedcl8びeisa5女心ows：  

Ifallofitspreconditions，Orbody，hddandtheclause  
itselfiさintbeworldi丑血：atediれitsbody，tbenitscon－  
SequenCehdd．   

2．hpressthehierarchyofworldsasaco一かnctionofimplication   
Iel＆tions．sudlaS（4．20），andaddthecorLiunctiontothe＄ingle  
knowIedgeba5e．  

AccordingtothistransformatiotI）theknowledgeinFigure4・1canbe  
一台g裾壷da£tbek餌WledgeinFigⅥ代4・24・   

4・ヰ・Cm即MSCRl町10yo－Ⅱ加ARⅧml文辞珊柑D¢野W伽Ⅰ和宣MÅⅣ伐  73  

（HAS甘エⅣG）∧価ⅣOT細2（FLY）））∧bird≦（FLY）（4・21）  

blrd≦（HASV工咄  （4．22）   

（Ⅲ＝以Ⅹ）∧かもird≦（ⅣOT（FLY））   （4・23）  

佃ⅣOT（肌（Ⅴェ那＝花畑）））∧かbird≦（ⅤエⅡ…EA叫．24）  

（甘m）∧vild－ぬ≦（FLY）  

ab－bird＜もird  

Chic七on＜；ぬ－bird  

甘ild－Gb＜G丸まc上組  

（4．25）  

（4・26）  

（4・27）  

（4・28）  

Figure4・2‥nanSformationofamitipleworldknowledgebaseintoa  
Singleknowledgebase  

4・4・2 ExtractiIlgNece∬訂yIn簸汀mationhrCir＿  
CumSCription企omXnowledgeBase  

InordertocircumSCribethekn0wiedgeinFigtue4・2〉nOtOnlyinfor－  

mationaboutworldattadedtoeaLhclauses・butalsothefo1lowlng info 

rmationisneeded．   

1・Namesofabnormalitypredicatestocircumscribe．   

2・Pri0ritiesbetweenabnormahtypredicatesforminimization．   

3・Nameofpredicateswhicharcauowedtovaryintheproces＄Of  
血nimi盗ation．  

Asforl，Sinceallofalmormalitypredicatesareintroducedbyresolving incomsist 
ency，thesystemcaneasilymaintainname＄Ofabnormahty  

predicates・Asfortheothers，WeShouldintrodtlCeSOmeheuri＄tics．  

4・4・2・1Pri0ritiesbetweellAbnormalityPredicatesLbrMini＿  
mi乞atioII  

Pri0ritiesbetweenabnormalitypredicatesforminimi石ationareimpor－ t 

amtin払m痛on，bec乱Ⅶ馳仏eywillin鮎encedぬition50fabnorm由一   
▲h七山島名g町e，We州道t e叩ー鰯血8Whi血wmnot叩pearhow血鮎whg  

七つ甲l廻払扇om・  
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itypredicates通ercirⅢ加Cfiption・Wecanu5e騨扇如－－β扉如才一触ノe  
血舶餌扉d血仰山和声融摘血to舶軸nthe駅pIiorities・′rhatis，  
tbeもiかでpriorityis祁軸nedもotbeめnormditypredicatedwbich  
fact－typeClausei＄POSitioned＆tlowerworldinthehieraxchy・Sincethe  
worldinwhichtheね£t－typeCl抑SeOfan血normalitypredicateisaB一  
紙rtedi8tbeもigも窃tOnedwoIldsimwhie血塊eincon由tモnCyrelatedto  
thcabnormditypredic8teOCCurred〉theabnoロnaJityp工＄dicateofwhich  
f征t－typeCl乱心eis揖SertedinloweTWOIldh誠nartOWeTe鮎叫弧dit  
maybenaturaltosupposethattheabnormalitypredicateisassigned  
higherpriority．Forex＆mple，inFigure4・1，thepredicateABIshould  
もemini血乞edal出めeTpioTityth独仏epIedic融e沌2・   

4．4．2．2 SelectingPredicatesAl10WedtoVねyinCirctlmSCrlP－  
tion  

Thepredic＆teSWeintendedtochaJa仁terizebymem80†circumscriptiorL  
誠eSelectedto董brpre壷cate5Wbicba代誠owedtov肛yintheprocess  
dmbim玩扇ion．EeTe，W℃p野戚te山iontot如e蝕ctofresolvi喝1n－  
con＄iste温Cブ・Inorderto髄e止ee触torI忠501vi喝1nCOnSistencyby  
由仁ⅦmSC∫iption，且【叫We＄bo山daddthefbllowlngpredicatesto比e  
pre揖c＆te扇lowedtov批y：  

1．The predic8teOnWhich winconsistencyoccurred，thatisIthe  
predicateoftbeclauseomwuch姐inco且£istencyoccⅦIred′  

Fbrexam再e，illFigtlre4．1，thepredicateFLYcorrespondstothistype・   
Secondly，When＆n＆bnormality predic＆teis attached not to the  

cl乱心eOn血i血仙ein8蝕由t¢n8yOCCWred，b雨to弧虚血e‡ClaⅦ＄eWbicb  
isusedinthemiddleoftheprocessofprovingtheformercl＆uSe．the  
fo1lowlngpredicatesぬsoshouldbeaddedtothepredicateallowedto  
V2ばy：   

21Allpredic＆teSYPhid10CCu∫redinthep＆thoftheprooftreelholn  
tt嘘Cl狐Set¢Wも血btもeabnoTmdityp‡edic誠eis鵬t眈もd，tO仏を  

d8uSeOnWhidthe止ICOnSi5tenCyOCCurred・  

moIde一触tkee蝕8tOf一郎01vinginc棚5kもen£ytのin乳恨nCetbede＆  
山山川Of8n8bnorm通typIedic8k，WhellWeCak山teth8de丘山tionof  
lh…bnorm山itypredic＆te，YreShouldm＆kethe＆bnornl山ypredicate  

4・4・C皿CⅥ雌C山門貯封Op比丘餌Rαl以レⅩⅣOWLBD8ヱWIT8加耶mが¢野  75   

0CCnr血h曲yiれ仙e℃la闇eOnWbi血tぬinco鮎i8tモnCyOCCWred．1bdo  
t晦wem叩工呼e如u鵬旭ngoⅡed払eg¢止hthebodyQf仏ecl弧Se  

OnW出血hcon8i如ncyoく用一丁ed，u血Ⅱもh8h00皿誠typre蛍e由oc－  
CⅦr＄h仏e℃1狙Se・Since！祁de5¢Tibdhsection4．2，e止血n融ionoftbe  

叩dka七髄dkwedtov誠yiseqdvde血toⅦ独賊di喝，We＄ho山dselect  
thepredicatesallowedtovaryaccordi喝tO2・Forex弧1ple，attheworld  
ab－birdinFi即Ie4・1tbe8bnoTmditypredicateisatta止ednottothe  

danseoftbepTedicatemガ）OmWhid18mincom由tencyoccurred，butto  
thecla・uSeOfthepredic由甘甜G，Whichisu＄edintheprocessofproving  
ぬぬrme工Clause・Since〉錮別名せ‡宅4・3＄h細SIun餌dingtbep代亜cate  

W王ⅣQmake＄thea・bnomalityp托dicateappea・rVirtuallyinthebodyof  
theclau＄eOfthepredic威eFLY，thee触tofeliminating仏epredicate  
FLY．on whichinconsistencyoccurred，CⅦinfhencethede且niti。n。f  
仏eabnorma翫ypredicate・FindlyIinthecaseofFigure4・1，WeShotdd  

（WI蜘G VEÅⅩ）∧由一もird≦佃DT（FLY））  

†  
nn払1d  

J  

（加ⅣOT（劇別ト‥））∧abヰird≦（叩）  

≠  
（T脚OT（ABl…））∧abtbird≦（Ⅳ8T（FLY））   

FigⅦre4・3‥Theca銀地8tぬab加rm揖typredic鵬ek8tt融血edto仙e  
Cl＆朋eW払血i＄uSedin仏eprocessofprovlngl皿COn由tenGy  

5eleetnotodyFLYbⅦtぬⅤⅠ鵬弘一地e匹e蝕誠eきa批〉WdわVa甘   

4・4・3 Reorgani名ationofWbrldsAccordingtothe  
llesultorCircunlSCriptioll  

エetAbe＆C叫i皿eもi耽¢一九ornel8髄鰯iれF卸托4．2．Tben，e血um－  
∝戒ptiのn正也ekn脚1ed鮮血椚gur鐙4・1i銅御飯血山地旭射通owhg  
eェpre5Sioll：  

C玩e軋可A；A刑＞A氾；几Y，WⅧ句  （4．29）   
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仏鵬is，血闇皿和郎tiond通1，AB2inA・In仏k血cnmcripti¢m，the  
8bmorm濾typredic如eA別is血ni血zd扇higheIpnOdtytb弧畑2and  
tbepT8dic扇傍m叩ⅠⅣ¢拡edl◎椚dtoY町Inoder由仁d8dよtethis，  
Rrs七，theprioritizedcireumscIiptionistransfofmedintoa・CO可unctionof  
p乱一班elci刑mCdp七ions吋（4・19），弧d馳C¢n恥tbepr七血c乱teSdl珊ed  
toY払Iy乱丁ee鮎血扇edby（4・14）・  

Circum匪A81＞通2げLY，VI叫≡  

A八伽cnm日通2∃Fu加工WG．A；娼1】∧  

αT用m［ヨFLY加Ⅰ鵬・A；A叫  （4・30）  

Tb姐y，（4．17）eli血n血tbse80nd一班dぱ騨e血由Y裾i孔ueSFLY，  
Vェ購弧dAB2Now，h（4．紳）‥   

∃Fl∬∃wエNG．A≡   

ヨFLYヨ潤呵   

（（HA5VエⅣG）∧（THⅣOT細2（FLY）））∧bird≦（FLY））∧   

（（V工∽）∧甘ild－Ch≦（FLY））∧   

（（ⅥⅣGVEAX）∧abヰird≦（ⅣOT（FLT）りハ  （4・31）   

‡（ⅦⅣOT（A31（ⅤⅠⅣG肥AX）））∧ab－bird≦（椚胱＝侃ほり∧  

月e5！】  

where，theexpres或on点¢扇inclndes迅expressionswbichw皿notbe  
usedin仏e色Ⅹ再犯ation．1etⅦStr油＄払rm（4・31）into‥  

（VIⅣGⅥ：A幻∧（T珊OT細OT（FLY）））∧aトbird≦（FALSE）（4・32）  

Drtheprep＆rationtourLfbldtoeliminatethepredicatesdlowedto  
耶y．Wもentもe追te一山ismovedovertもeim再ication夢y血bd，誠tもe  
も研ee叩fe£Sioれ＄bw＄†T珊OTi冬扇t批bedto仙e山e一山弧dtbelit・  
rd（¶ⅢOT伽OT（FLY）））叩peaエ5．Here，くT珊8T（耶T…））canbe  
eg訂ded蝕S8mOdaloperatoIW出血誌trⅦeif仏elo如dnegationofit8  
J卯mentC紙皿¢tbepfOVed・Imgeme血）Wbenthehowledgeiscon－  
istent．thedom血inwhiJ：h（FLY）istrueshouldbeincludedbythe  
【0Ⅱl血inwl血h（TH肺T（ⅣOT（FLY）））istrue．Tllere払re，h母温mi払由一  
咤仏epfedic8t傍訊脚edtov㍍訊｛OnSi如encyQn払e騨di¢ateFLY88n  
栂pf堺erVedbyⅦ11餌曲Iginw払血（T珊0で（ⅣOT（一肌）））and（FLY）  

4t4・¢m¢Ⅴ混5eR†mⅣo一昔陀恥R窃Ⅰ伽LENOWん℃D耶WI叩Ⅰ沌℡RIWCB  77   

aredeaユtwi吐巨鮎iftbey＆feeqniv扇e血．InoTdeftOⅥSe七山曲ctof  
resolvinglnCOnSi＄tenCy，thepredicateonwhidlinconsistencyoccurred  
血oddもeaddedto仏epIdic由esdl珊edtov町恥preserve仁OnSi＄－  
tencyon仏epfedic鵬eFLY，（4．3釘i＄tf弧5ibrmedinね：  

（Wエ∬＝鮎Ⅹ）∧（FLY）∧かbird≦（FALSE）  （4．33）  

htbeex伊鰯ionA，un以dthepredicatesm叩Ⅰ隅toeliminatethem，  
狐dre血c色名o通ofwofldname・で鮎m，WeObt血仏e餌1珊i喝eXpTeS－  
sion：   

∃FI－Yヨ甘ⅠⅣG．A   

≡（（T昔ⅣOT（A別（Ⅵ脚苫Ⅵ姐鋸））∧aもーbird∧（鮎SWエⅣG）  

∧（moT（畑2（FLY）））∧bird≦（一皿SE））∧   

‡佃ⅣOT旭1く瞥ⅠⅣ＝鋸EH）∧かbird∧舘エ∽）∧甘ild－Ch≦（FALSE）‡∧  

属eきf   

≡（鋤S甘エVG）八く7珊田地1細工耶龍A椚））∧曲鴫ird≦囲2（FLY）））∧   

‡（V工∽）∧雨1d－Gh≦細1（耶胴沌A幻））∧蝕書  （4．34）  

Bec弧馳，intke既騨鰯ionヨFLY加エⅣG・A，畑2i5includedonlyinthe  
鮎sttefm，比8餌lo血g既preS威onholds：  

ヨAB2］FLY∃ⅤⅠVG．A≡   

∃通可や鵬OT（ABlくⅤⅠⅣGⅥ：A臣））人魚埴ⅤⅠⅣ¢）∧かb摘≦（A32（FLY））］∧   

∧仲エLD）∧ぬ1か血≦（A81（WエⅣ＝鮎Ⅹ））‡∧励β王  （4．35）  

SihCe址eegresdoninthesquarebracketsHof（4，35）istltleifthe  
以10Wi喝眈pIeS血nも0王晦tk鮎tノtermof（4．35）溢血呼Strue．  

細2飢Y））＝（T皿E）  （4．38）  

丁数餌e触e，WeC弧e追血atethe虚或e雨id叩独ti触dAB2郎以lows：  

ヨA重き2ヨFLYヨⅤ工I帽．A≡  

‡（服LD）∧ぬ1かd≦細1（腎Ⅲ…E顧）‡∧加古（4．37）  

T山siseq山Y山enttotbe亡8kuhtionof▲飢htbeconditi。n叫江the  
払ぬ00m濾辱p托血成せA毀，W最血i8htk叩p∝WQdd，i寧もf服取   
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（4・13），W℃Obt扇nthe丘〉uOWi喝eXpT終Sion‥  

αfⅢm【∃通2ヨFLYヨⅤ王ⅣG．A；逓1】≡  

【†（Vェ∽）∧甘ild－C吋岩（戚1（椚ⅡGVヱAX））】（4・38）  

∧月息扇   

Tbcbangetbeim甚cationre18tion（≦）h（4・13）totbeequivdence  
relation（＝）iscircum5Criptionofthepredic8teABllSim辻＆rly，Wealso  
obt由n：  

CircⅥmロFLYヨⅤェ耶・A；通2】≡  

【i（艮ASWIⅣの∧（Ⅷ恥T（ABl相Ⅰ粥WEA幻い∧ab－bird）  

＝（通2（FLY））】  （4・39）  

∧【（ⅤⅠ∽）∧ぬ1d－血≦（通1（甘ⅠⅣG甘EAK））】∧月息扇 （4・40）  

By（4．粥）弧d（4．39），tlleabnoIma山ypTe蛍c如esA31and通2aTeelim－  
in＆tedudthefo1lowingexpressionisobtained：   

Circnmい；通1＞通2；FLY，ⅤⅠ呵≡   

【（HAきWIⅣG）∧bird∧（珊恥丁由一bird）≦（FLY）】∧ （4・41）   

【（HÅ5VIⅣG）∧（VILD）∧甘ild－血≦（FLY）］∧  （4．42）   

［（甘ILD）＜甘ild－Ch≦（FLY）】∧  （4．43）   

【（甘‡ⅣG甘EAX）∧ab－bird≦（附T（FLY））I∧  （4．朝）   

【（T珊OT（甘Ⅲ』））∧由一もkd≦（椚Ⅳ¢椛城）】∧  （4・亜）   

【由一bird∧（ⅦⅣロTぬ1d－Ch）≦柑ⅠⅡ¢Ⅴ鮎幻］∧  （4・48）   

【（Apl相加旧Ⅶ弘幻）＝（（Ⅴ工∽〉∧甘ild－叫】∧  （4．47）   

【（撼2（FLY））＝‡（（鮎SVI鵬）∧（moT（VI∽））∧ab－bird）  

∨‡（ぷASWIⅣG）∧め－bird∧（Ⅶ肺丁雨1d－Ch）））】∧  （4．亜）  

蝕珂  （4・49）   

Inもbproce滞dfdfC11m釦dptionof8bⅡOrm島翫yp托d近ateさinacon－  
j独取払n戚d姉即野hd札蝕gw触Idn即ne5，WO丈はn磯田虎Sa柁t‡e血eda5  
nのrmdp撒血融鷹．As仏e蜜あ0職eXpre朗iゆれ5how象，SⅦ廃odsdtもe如m  
（判断汀嘲鵬紋別肋め叫ゆ蝕i過払¢朗恐山t◎f盛土¢潮ipぬn．A¢C¢沌喝  
totbedt魚油iondtbego山d－WO－1dn8me，血wbi血tbego山ofwo工1d  

▲・5・¢○Ⅳ伽10rSアm℡Ⅳ8且托山裾丑Y  79  

name甘isd血edasthepredicatewhichistrqeiftheclau＄eincluding 甘isattb 

ewofld甘，thegoal（ⅥⅣ∽い肌椚払明射那）cmbeTega∫deda占  
thepredicatewhichistrueifiti＄nOtp工OVedthahtheclauseinclud－  
1ngtk伊disattbewoddひ8祓乃αme・Thati＄，止るgOdindic誠e島  

地如tbeclau貞emⅥ如mo電be8ttbewor相即ー伽8m8・Since，mO托0Vef， 仏e 

cl8WeSW払血Iepre細七山e山弧CeOfproperties肛ed50叩頭d t 
ogoakofworldn鋸ne，址egod（T相和丁削r仏和抑e）k餌seifthe  

Cla偶eincl止血g仙e伊dk虚血αtbewo－1d伽r賂乃研eOrits5nb－  

WOrlds・Therefore，thegoal（T澗DT甘）indicatesthatthcinheritance  
Ofthedau＄einchldingthegodmtlStbecanceledattheworld甘．恥om  
tbeab飢reCOn舶酌ti叫沌eもre＆tment払rgodsofworldname助er  
血cumscTiptiomi5誠払uows：  

●Ofdin打yWOrldname：甘  

Theworldwindicatestheworldinwhichclause＄including甘  
鵡0山dbea£＄e雨ed．  

●WorldnmewithTHNOT：（THn］Tv）  
でbe恥ddv血此ぬ＄鮎w¢舶＆も血i洩tbehhe工it狐CeOf払e  
d的馳hclⅦdi喝甘血山dbee従眺壷d．  

Afぬ血ⅦⅡ耽Iiption・When血god（THⅣ8T甘諷）町中紬鵡inacI肌Se  
8nd蝕w∝ld甘n臨餓♭㈹Ild成仏ewαld呼i適地dわ仏ecl乱闇e  
鮎地egod◎f¢rdin饉yWα出血鋸ne，tb血e出城恍Of仏e81弧報mSt  
bec机eledat仏¢WOdd甘n・恥dotbis】Wemayc山地ei8－a叫  
W最dl誌鮎inね眈i細cepぬ鉦¢mtbeg喝昭一哨戒せI誠鮎wodd叫  

旭dp払kthew即1d恥be餓e鵡sぬwo地粛伽wdd叩，imw最止  

仙台d油Sei苔雛Serted・Im硯一概吼如the一肌1もof血nmqiptioni＄  

Sh珊naぢFi伊fe4．4．   

4・5 ControlofSplittingHierarchy  

Whileinthepreviotwsectionweproposedthatthegoalofworldna皿e  
W仙丁加OTindicat¢Stheworldatwbi血we剃StCanCeltheinheritance， iffo 

reachofthegoalsofworldnamewithTHⅣOTtheknowledgehier－  
a血yissplit，甲山tingm町beoⅦ油紙Ⅰ山Ⅶm＆nlearmlngprocess，  

ehangeofconcepthierarehy血uldbesuppressedas血aspossible．  
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Because（4・50）isredtlndantlogically，aSter叫，thede£nitionisonly  
（4・51）・Tb叫耽CO沌mgtotもetごe如ment払r（¶珊OT甘ild－。h）htlle  
bodyof（4・46），theor＄anizationofworld8inFigure4．4isobtained．   

E珊eVerlWecanconsider毎餌lo恥Å＄tもe‡e＄血dci‡enmSCTip－  
tion7thede允nitionoftheabnormalitypredicateABlrelatedtothe  
predicate甘珊Gw誠びね1lows：  

（A31（椚ⅣGVEA幻）≡（ⅤエLD）∧雨1d－Ch （4．52）  

SincethepIedicateWェLDis誠ちeTtedintbewodd甘ild一叫  

（甘Ⅰ∽）毎血e・≡甘nか止  （4．53）  

Therefore，thede蝕雨ionofABlisetherofthe以lowin＄eXPreSSion：  

細1（耶宵GⅥはⅩ））≡ 佃エ∽）  （4．54）  

細1（VIⅣGⅧA綽）≡Ⅴま1d一也  （4．55）  

恥e8rg蹴血戚ioninFi脚e4・4re鈍It＄駐om紘e血iced（4．55）．When  
ザ4・呵i＄Cbosen，吋el血ぬ血1g址eabn∝m鵡ypIe亜c扇eABlonly  
（4・亜）i50bt虚血dき・In仏kc姻e，血c奇抜egod（T珊OT甘ild－Gh）in  
宜4・46）i＄m8te‰tive，the印加oftムehierafChym町be鈍pp一郎ed  
鮎如鮎p鵡Sible弧d血0Ig弧i必8血nofwd由is出F卸re4．忘．In  
触ise裾e）tb8払norm誠tydt鮎p‡edic戒e耶甘Gisintro血cdintoits  
daびe，弧d馳eexceptionbasedontheexおtenceof仏eworld甘ild－Chis  
嶺Ⅹpf鰯edin仙ew餌1dab－軌d・取om丑怜VkwpQintof】e拡mnglW旭e  
血tbe仁舶e¢一駅糾fe4－48n輔Org弧iz8tion乱bo雨thewdd甘ilかchi＄  
軌trdⅦCed，intbec推eOff－igufeヰ・5，菰neWfⅦ1ei＄1e乱medintheworld  
ab－bird．   

Ingeme一札wbemtもefbⅡ珊i喝d感痛ぬ血d蝕めnoTm濾typred如te  
髄ob七由nedas血reざdtofcireⅦm＄αip鮎n：  

、 （Aβ＊）≡（ろ＊）∧…∧（鳥＊）∧触卯は  （揖8）  

ifもb甲怨軸n（汽＊）∧・‥∧（鳥＊）鮎kin仏e耶rldt脚Jdl，Whichis  
theimmediate＄uPer－WOrldofthewor域thefonowingexpre＄Sionholds‥  

（Aβ＊）≡（ろ＊）∧…∧（鳥・）   （4．57）  

封印Ie4・4‥0Ig弧izationof仏ewodda鮎r壷ⅢmSCTiption  

n¢m丑血dew，letl迅¢OnSidefthemethod紬sⅦ押re∬Cbangedco紗  
標画b8叫45）叫峨 

i 
一  

（珊附T（V王Lp））∧ab－bird≦（WIⅣQ VEA幻  

（ⅦⅣm曹ild－Ch）∧由一bird≦（ⅤⅠ椙VEAX）  

．f研i血もb亀虫蝕撤〉n成仏e騨edk血椚昭hthewoIld由一もi頭，晦  
8闇ee通of仙∋mb綿毛kgodかbirdin鮎b適y・Ont鮎○地e工  
L弧d，Wbile（4．45）bdd5hdloftもew001d＄Ⅶbcもinbedtknoddge  
romtも¢WOIldab－bird，（4．46）dQe＄nOtbddin址8WOd由w拡血紅e  
hewofu甘ilかCh弧ditssⅦ♭woTlds．IntheoTg通名＆tionofwoflds，  
虚Fi騨‡e4・1＄h脚SIW姐e知払eworld雨1d－Chwec弧nOtb雨血ose  
tbede鮎iも血（根5），蝕伽w肛1dかもirdwe旭1融8油pt（4・亜），  
wbi血in仙台nce5theorg＆miz＆tionofw¢rlds．取払喝dso（4・46）int…C・  
㈹覗も，伽ノdぬi触れ戚‰pr8ゐそ誠モ肘intbew既1dか抽d，Wh血  
摘押印㈹川皿卵油劇評如銅頭痛嘩凍融帥肺  

（掬工蝦VM）（T瑚8T（WmP）））  終即）  

（髄Ⅲ¢Ⅵ組旺））  （4遁1）  5T最＄町田p蠍d叫4・50）iRth叩叩狐・一■■■                                                        llll   
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Bec弧Se仏eworldwor城inwI血htheqnestbn（ろ＊）∧・‥∧（鳥＊）  
SⅦCCeedsistlleWOrldl〟OrJdo工it5SⅦ♭woIldsand  

Thequestiom（ろ＊）∧‥・∧（鳥＊）sncceedふ っ 伽r城 ⊃ w卯Jd  

hold＄・Whenthede魚油ionoftheabnormalitypredicatei5thesame  
知ma占（4・卯），WeCanS叩pf鰯thesplitof仏e－VOせ1dbie一班C毎．鮎c肌5e  
SeVeralmodes，SuChasFigure4・4andFigttre4・5）m野beusedproperly，  
bo紘一ea50mngandmelT10ryOfhum乱nareSOe鮎ient．   

4．6 Conclusion  

bthis血叩tモー，WepTOpOSedamoddofcommonsenseIea80ningba5ed  
OnanapplicationofcifCumCIiptiontologicp一喝【弧1mngl弧gⅦageS，  
甜Ch誠Pfdog，那aWaytOm壷8naturdlangu喝ennder如ndi喝  
SyStemもeaも1etocompreもendsomenatⅦrdhmg肋geeXpreS如nmore  
deeply．th8tis，tOmakethesystembe8bletoobt8insomeusefulinfbr＿  
m8tion，¶血ic五山m弧eXt一紙t如mso胱eXpI喘Sion毎Ⅶ血gh＄／beT  
OWnba£kgroundkn。Wledge・By七山＄metb叫comonse騰rea50nl喝  
8乱nbed8neⅦSi喝址eknowled騨ba題eWhcbisbuilt南仏oneoflogic  
pTO8rmninglⅦgu喝eS・WealsopTeSentedw＆pdic＆tionofcircum－  
SCriptiontotheprogr弧1mngla・ngua＆e侮乃U8prOPOSedbyⅣakashima，．  
Thea・pPlicationisusefu1toformali笈eaCOmmOnSenSereaBOmigon  
SOme鮎m伊5tカeboded酢ba5e∴町thkme櫨od，間Cand那止not  

O山ywitbintIむ耶fldkn叩Iedge，htd50W池inteT－WOrldknowledge  
inarlTmiformway，thaiisICircumscription・   

On砧eo仏eIb姐d，如m払eviewpdntofl細nlng〉WeShoddnote  
仙濾血血頒価ptiondoesody‘qe弧ingbyれeg乱tiveex8mples，，・Wben  
畠Omele8nlngSyStemadopもs現旭叩頭e瘍iondd琵甘心C車血wepro－  
posed，thesy＄tem＄hoddneedthemechanismof＜qeaningbyposi－  
tiveex射nple㌔，SⅦCb誠弧do訂，indnetion）and500n・F00eXample，  
Sb叩iTO’きMIS（M。delIn触emeeSy＄tem）【馳a8礼whicムi＄the山野ri沌m  
Of弧in血ctivele弧ing餌horncl肌Seさ，騨Ⅴ窃ⅦS砧emeeha血mtolearn  
抽五払ct5弧drulesincln亜ngv誠iables鮎mbo払po如ive鮎tsand  
n喝雨ive蝕ct＄．   

i脚e4．5：Suppre＄血g叩1itoftbhe一礼rC毎  
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Chapter5   

Conclusion   

hは血亜ssぽtation，駐omth8頑ewpoi血やfeompⅦ抽iond払gdstics，   
Ofwbkbm血p閻p00ei急ぬ触m揖ebⅦm弧騨0鴎岱e＄dl弧gⅦ喝e   
under如ndinga8COmput＆広郷d匹OCe鰍，WepT曙関dtbemodel弓Of   
tlⅡeea嘩Ct＄dp∫OC慢S僧正n融血l独卯喝e肌ぬsも弧＆喝・   

In仇叩知2，耶鮎m通路edme極horⅧdモー5t弧di喝intefmS虜＄it－  
－1Ⅱ鵬ions以n弧ties縛仙eprむCe蛮威h址◎血血gn叩鷺餌OuIC鴨，n鋸混Iy，  
鴫癖t融舶血i喝COr‡朗pOnde皿ee＄bet椚馳乱軸心8edom血弧d乱tar画  
如m血，W血w址血＆b納経＝知町細密ぬid奴m払鮎玖ちb糾も＆SOMCe   
如m血ontoata噂etdom血・A＄areSdt，metapboTic山expTe8Sionscam   
£onveysomeotllerneWin払rm戚ion．Ⅵ毎既peCt仏att壬血払rmdiz乱tion   
ゆfmeta・Phortlnderst弧ding〉Whichindudesboth＄em抽tic＄Ofmetaphor   
弧dit8騨OCe鎚mgIm野島erVe粥8即idetomaturdlanguageundeト   
靂t8ndi】lgSyStemSWhichc＆nunderstaJlddiscourseswithmetaphors．   

InChaptcr3，WePrOpOSedaparslngmOdelbasedon（プMandwe   
dBOShowedthat＄eYeralphenomenaoflingtlisticperfbrm8nCeCanbe   
u血払Ⅰ血1yexplained毎払ehter征tionof批tivation．SimceimoufCM   
pa∬Ser，OmeOfphr鮎e＄tmCtⅦ雄一desi＄eXpre5鋸d85払Snbnetw奴kd   
CMaJtdthesesubnetworksaJeCOnneCteddyn81nicauyby＆dyn＆mi－  
e由1yhn駄gme血8血smIdeLc如easpect＄Ofpar血gper如mancecan  
be血触血yex河曲Iedby仏eintモr肛tionof批如扇ion．Moreover，We  
血珊edtbat¢ⅦTCM阿rSeTC弧eXpl血80ne血er朋tingpbenomema  
in仏ehum弧p紺＄mgpf¢CeSSISⅦ血舶C呼itiv¢亜蝕dtie烏tOreCq㌢  
正純g鱒denpa血8蝕ten仁飴Ordee由ynes電edse雨ence＄，p一成reRCed  
StrⅦCもwdly8mbiguoⅦき盲entenC嘲，弧d500n．  

85   
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InChapter4，WeprOpOSedamodelofcommon＄enSereaSOningbased  
ona，napplicationofcircumscriptiontoIogicprogrammlnglanguages，  
suchasPrdog，aSaWaytOmakea・n＆turallanguageunderstanding  
systembeabletocomprehendsomenaturallangu喝eeXPreSSionmore  
deeply，thatisltOm濾ethesy＄tembeibletoobtainsomeusefu1infor－  
mation，血ichbum8neXtr8£t丘omsomeexpres惑onby鵬ing最s仲er  
ownba£kgroundbowledge・Byt最smetbod，COmmOnSenSerea50nlng  
canbedoneⅦ訊ngtbeknowledgeba£eWbicbkb扇1twithoneorloglC  
program血nglanguagcs・Wealsopre＄entedanap甚cationofcircum－  
＄CTiptionto仙epTOgrammingla喝n喝eV一肌闇p－呼05edbyⅣ濾舶hma・  
Theapplicationisusefultofbrmah拓eaCOmmOn＄enSereaSOnlngOn  
some虹鋸mかStyleknowledgeba5e．   

However，Sincethreemodelspropo＄edinthisdissertationdealwith  
onlythIeea叩eet＄dm血rdl瓜gⅦ8評肌der＄t弧d血g）皿rmOdekcan一  
皿鵬eover亜pf∝部S¢5dn扇uTdl＆喝ⅦageⅦndef威組曲g・In扇ewof  
thef∝tth＆tOuruSeOflaLngtl喝eiscloselyTelltedtoourthinking，the  
rese8TChofn＆turdlangu＆geutlderstaAdingbycomputerisessenti山1y  
h打dもocomがete弧dぬ・由Ⅶ坪1αlgもime・fbr地誌rea50n，m乱nyrか  
畠e鉱CheI＄虹色WO一億ngⅥgOrO心Iyin蹴5最dd・Ihope血s血sse鵬ation  
涙1lco血fibn七etαⅣ鮮dest＆b払sh喝仏e如8m郁klof舶血rdlangⅦage  
underst弧ding）Wbidlh鮎thesⅦ1eli爪印適扇c－bibty8Sbum址h85・  
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