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ᢝऱ᧤ᙀ௃ਮΔ༉ਢ،ऱ᢯ნ᧯ߓΖ۞ྥ፿ߢᔾ،ኔ෼ԱᕩፋΕگܮΕิ៣Ε

वᢝ࢚ԫଡᄕࠡᡓՕᓤᠧऱᄗګݮփຝດዬߢ፿ࠌ౨Δൕۖפवᢝऱ࢚ᄗ࣋ژ
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᧯Δऱഗ៕Ζ۞ྥ፿ߢऱ፿ᆠᖂؘႊ٦෼፿ߢऱຍԿႈഗפء౨֗،ଚհၴऱ

ᣂএΔڼڂ۞ྥ፿ߢऱ፿ᆠᖂؘႊא،ऱ᢯ნ፿ᆠᖂ㻽ு֨ፖഗ៕Ζڇຍ㠪Δ

፿ᆠဲࠢګԱு֨խऱு֨Ζ 
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ᖂ෻ᓵΖᙟ৵ᝫڶԫ٨֮ີߓಘᓵ৬๻Ղ૪ऱ᢯ნ፿ᆠᖂࠡࡉՂऱ፿ᆠᖂऱٺ

ֱ૿ംᠲΔ֗אઌ۴ऱΔ܂㻽෻ᓵࠉᖕऱൣቼ෻ᓵऱ৬๻Ζ 

ᣂ᝶ڗΚᄗ࢚Ε᢯ნᆠΕൣቼΕൣቼזᑇΕൣቼጻΕ፿ᆠဲࠢΕ᢯ნ፿ᆠᖂ 

Abstract 

The characteristic and an advantage of natural language is that, as a symbolic 
system, it has an internal logical framework for organizing and positioning 
conceptual knowledge, which is its lexicon system. This framework implements 
the fundamental function of natural language to condense, absorb, organize and 
position conceptual knowledge, and creates progressively a very large and complex 
build-in knowledge system in the language. It is also the basis of the other two 
fundamental functions of natural language; i.e., it serves as a tool for 
communication and as a medium for conceptual thought. The natural language 
semantics should reproduce the basic framework of natural language in their 
theoretic realms to represent these three functions and their relationships. The 
lexical semantics thereby become their core.  

A word is the symbolic embodiment of a concept, and a concept is generated in a 
peculiar cognition scheme, which will be called its generating scheme. We cannot 
describe and define a concept clearly unless we put it into its generating scheme. 
Meanwhile, the implementation of the concept involves a procedure that contrasts, 
restores, and refers to its generating scheme in a special environment, which will 
be called its application scheme. 

We propose to use the situation as a mathematical model to describe a cognition 
scheme. Therefore, the situation theory can serve as a unified theoretical 
framework for constructing the lexical semantics and the natural language 
semantics built upon it, as mentioned above. Therefore, many new viewpoints are 
proposed. In this paper, only some elementary questions about them are discussed, 
including:  1) using a situation to express a scheme and using a situation to 
describe a concept (this is the key point of the paper); 2) formulating the situation 
algebra for describing relations, transformations, and operations for situations so as 
to simulate conceptual thinking by means of algebraic calculus; 3) constructing a 
situation network to implement a scheme structure and conceptual structure, where 
the key point is the constitution and organization of a semantic dictionary. We use 
some practical cases to illustrate these methods. The mathematical theory relevant 
to them will be presented in our future papers.  
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પڇ ছΔ᧤ᙀᖂ୮ڣ20 J.Barwiseፖ֨෻ᖂ୮ J. Perry໌৬Աൣቼ፿ᆠᖂ[Barwise,J.,et al. 
1983(1999)],ᅝ֧ܛದᄕՕᣂࣹΔ Stanford Օᖂറ॰مګԱ፿ߢፖᇷಛઔߒխ֨
(CSLI,Center for Study of Language and Information)ൕࠃ൶౉Δၲ୶Աൣቼ෻ᓵፖൣቼ፿
ᆠᖂΰSTASS group,Situation Theory And Situation Semantcsα৬๻[ߠ[Barwise,J.1987]֗
CSLI Գհԫऱࡨऱ໌،ڼठढ]Ζኙנ Barwise ڇ 1986 Δנམਐ [Barwise,J., 1989] ڣ
ᅝছᇷಛழז৺Ꮑᇷಛፖᇷಛףՠऱ෻ᓵΖຍጟᇷಛ෻ᓵऱு֨༉ਢᇷಛऱ፿ᆠᖂΖຍ

ਢԫጟ٤ᄅऱΔփොڤऱ፿ᆠᖂ෻ᓵΔਢԫጟ૿ٻփ୲ऱᇷಛፖٌᎾ෻ᓵ[Barwise,J.1987].
ڇଚऱᄅ෻ᓵ[Barwise,J.,et al. 1983[1999]]༉ਢຍጟு֨෻ᓵΖપהඨݦה ᧤ছΔאڣ10
ᙀᖂ୮Εൣቼ፿ᆠᖂ׼ԫࡨ໌ۯԳ K. DevlinՈਐנΔڶ޲ᣂ࣍ᇷಛፖٌᎾऱᑇᖂ෻ᓵΔ
Գՠཕᐝ෻ᓵ༉լࠡګ㻽෻ᓵ[Devlin, K.,1991]Ζྥۖᆖመ२֥ڣऱ᥮೯ፖᔕᅇΔൣቼ፿
ᆠᖂዬዬװ؈Ա೯ԺΔۖԳՠཕᐝ෻ᓵຶՈսྥਢ༓ػ़׏[ֺߠڕ[᎓௧ ࿛Գ 2002]1Ζ]
ऱ࿖उፖ׎վຍጟ෻ᓵຆڕᎅΔ෼אױ ছऱणउຶශྤԲીΔԳଚኙઌᣂऱ෻ᓵऱڣ20
ଚᎁ㻽ݺΔڂ଺ࠡߒ[.[௧ ࿛Գ 2002᎓][ཤ 1998ݛᠿ][᝻ᆠॾ 1998]ߠᓮ]ਚڕྥࠉޣྐ
ބ౨آ،ࠌംᠲΔીڶژՂΔ௽ܑਢࠡୃᖂ-֨෻ᖂऱഗ៕Δࡳഗ៕๻ڇ૞ਢൣቼ෻ᓵ׌
଱ছၞऱֱٻΖ 

ࠡኔᄅ෻ᓵऱഗ៕ംᠲൕԫၲࡨ༉ໂ࠹ᣂࣹΖBarwise ፖ Perry [Barwise,J.1987] ڇ
π Linguistics and Philosophyρ [vol.8, 1985][Barwise,J. et al. 1985] ࿛ , ፖૹठऱ
[Barwise,J.,et al. 1983[1999]] խຟམᆖڻڍေ૪Εઔಘהଚऱᄅ෻ᓵऱୃᖂ-֨෻ᖂഗ៕
ፖᑇᖂഗ៕Δࠀឰהߢଚᙇࡳऱୃᖂ-֨෻ᖂഗ៕ਢڶ޲ംᠲऱΖ׽ਢࠡᑇᖂՠࠠΰࢬᘯ
ऱ KPUႃٽᓵαᙇ൓լړΔ৵ࠐԾ༼ᤜشޏॺߜዌऱႃٽᓵ(non-well-founded set theory)
㻽ഗ៕ΖDevlin[1991]ՈൎᓳԱୃᖂ-֨෻ᖂഗ៕ፖᑇᖂഗ៕ൣڇቼ෻ᓵխऱ௅ࢤءΖୃ
ᖂΕ֨෻ᖂΕ᧤ᙀᖂΕ۞ྥ፿ߢ፿ᆠᖂ࿛ᖂઝऱᖂृམ໮៥ൣቼ፿ᆠᖂऱഗ៕ംᠲၞ۩

መڻڍᑷ௺ऱಘᓵΖBarwise,Perry,Devlin ࿛༓ࡨ໌ۯԳΔ֗א೶ፖञᓵऱ਍ኙمრߠऱ
๺ڍထټᖂृຟኙൣቼ෻ᓵऱഗ៕೚መ෡ԵऱઔߒΔ໮៥ထ፿ߢΕ৸ፂΕᎁवΕٌᎾ࿛

ऱءᔆΕኔᔆၞ۩መಾᔴઌኙऱᓵᖏΔڶၴڼ࢖መڞᔲऱߠڕֺ]ܒޅπLinguistics and 
Philosophyρ[vol.8, 1985].]ᕣጥञᓵխլ׎టवࡉߠ޿෡ࠥऱΕาᒯऱ։࣫Δ܀থآ౨㶷
 ऱܺᣄΖࢤءऱ௅ࣚ܌ऄྤߪ۞ڶഗ៕ՂՈຟڇ੔෻ᓵٺਢڂԳॾࣚऱ෻ᓵ2Ζࠡ଺חس
 
�����������������������������
ଚԫᑌᎁ㻽ԳՠཕᐝݺΔথፖٵଚऱլጐઌݺᑑՂ[᎓௧ ࿛Գ 2002]ፖؾ෻ᓵڇᔊऱਢΔᕣጥڶ 1
෻ᓵຆ׎Δ৺Ꮑ࿇୶ΙՈԫᑌऱނ۞ྥ፿ߢ෻ᇞऱ෻ᓵംᠲᅝ܂ਢԳՠཕᐝ෻ᓵऱ່ܺᣄऱΕ

່೏్ऱംᠲΖ 
ڇ۟א൶౉Εᓵ૪Ζڇچ৵ᖂ੺սլೖڼ 2 ս૞ृ܂ૹठհழ[Barwise,J.,et al. 1983(1999)]ڣ1999
ૹ༼Εૹሉᅝהڣଚऱᓵञ֮ີΖ 
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ૉᙅᅃ،ଚऱୃᖂ-֨෻ᖂ෻ᓵࠐ৬๻፿ߢፖ৸ፂऱ෻ᓵΕᇷಛፖᇷಛףՠऱ෻ᓵ࿛Δԫ
ΕະԵܺቼऱΖ໌৬ᄅ፿ᆠᖂ່ૹ૞Ո່ܺᣄٻֱ؈ಮچՈᄎቝൣቼ፿ᆠᖂ෻ᓵԫᑌࡳ

ऱਢᒔم،ऱୃᖂፖ֨෻ᖂഗ៕Δࠡڻ༉ਢᑇᖂഗ៕Ζࠡኔ໌৬ٚ۶ᄅ෻ᓵՈຟڼڕΖ 

੺Δ׈ຝ؆࣍ڇژᇷಛࡳቼ፿ᆠᖂᎁൣڇנխ։࣫መΔംᠲ[ຫలစ, 1995]ڇଚམݺ
ଡ᧯ࢨढጟᇷಛ൷ृ࠹ᛧ࠷ᇷಛऱ౨Ժ൓۞ߪ۞࣍ᔞᚨᛩቼऱၞ֏࿨࣠Ζຍ༉࢙ฃԱᇷ

ಛ൷׌ृ࠹᧯ֱ૿ऱᓤᠧऱۖԾਢ׌ᖄऱᣂ᝶ࢤऱైڂΖ׌᧯ႛႛ๯ᅝ܂๯೯ऱ൷࠹

ृΔࠡवᢝዌګΕᏝଖٻ࠷࿛ైڂຟ๯࢙ฃԱΖ׌᧯ऱ౨೯ऱ֘ਠ۩㻽Ε׌೯ऱኔᔌ۩

㻽๯૾௑㻽լመਢൕ؆ຝ൷࠹ᇷಛ೚ڃנᚨऱ๯೯ऱᔞᚨᛩቼऱ۩㻽Ζ࣍ਢᇠ෻ᓵނૹ

រڇ࣋ኙ؆ຝ׈੺ऱൣቼऱ༴૪ፖ։ᣊՂΖڇຍᑌऱ௃ਮ㠪Δڶ޲Աګسᇷಛऱ׌᧯-
ড়᧯ઌյش܂:ড়᧯׌᧯֏ፖ׌᧯ড়᧯֏ࠟଡس೯መ࿓3Ζড়᧯-׌᧯ၴ۩ၞऱᇷಛੌ᧩൓
Լ։ຆ׊ۖ׎ംᠲڍڍΚ৸ፂڶழڶ޲אױ፿ߢ[ߠ[Barwise,J.,et al. 1983(1999)]]Δ፿ߢ
ԱΔߠ౨լפवᢝऱૹ૞࢚ᄗ࣋ژऱิ៣ፖߢԱΙ፿ࡳܡ๯ش܂৸ፂխऱ۟ᣂૹ૞ऱڇ

ᣄࢡᇠ෻ᓵլەװኘ᢯ნ᧯ߓፖ،હ৵ऱᄗ࢚࿨ዌΙ࿛࿛Ζ 

[ຫలစˈ1995]խམଗֆڤΚᇷಛ=ॾᇆ+ᇞᤩ ।૪ݺଚऱᨠរΖᇡาᝑ༉ਢॾᇆ
ΰՕᆰαࡴऱᎁवᕴ᧯׌ڇژࠀՠۖ൓ࠩᇷಛΔףऱ౨೯ऱ᧯׌੺Δᆖመ׈᧯ড়࣍ڇژ

հխΖڇຍ㠪Δ൷ृ࠹ऱᇞᤩᖲࠫਢૹ૞ऱ׌ᖄైڂΖ௅ᖕᇷಛऱࢤᔆΔՈܛᇞᤩᖲࠫ

ऱࢤᔆΔᚨᅝ৬مլٵऱ፿ᆠᖂ෻ᓵ4Ζࠠ᧯ࠩ۞ྥ፿ߢฤᇆߓอΔࠡᇞᤩᖲࠫ༉ਢ׌᧯

ऱᄗ࢚वᢝፖሎ܂ᄗ࢚वᢝΰܛᄗ࢚৸ፂαऱ᧯ߓΔ֗אᄗ࢚৸ፂऱ।ሒߓอΖݺଚ૞

೚ऱ༉ਢ৬مᣂ࣍ᄗ࢚वᢝิ៣Εሎ܂ΰᄗ࢚৸ፂαፖߢ፿ٌᎾऱ፿ᆠᖂ෻ᓵΖ፿܂ߢ

㻽ᎁᢝԳऱᄗ࢚৸ፂ๵৳ऱီ࿗Δਢ׌૞ऱە਷ढٙΖ፿ڶߢԿՕפ౨5ΚܛΔٌᎾऱ໾

տΔ৸ፂ6ऱտᔆΔࡉᕩፋΕิ៣Εژᚏፖΰ֭གαشࠌᄗ࢚वᢝऱ௃ਮΖࠡխ৵ԫႈפ

౨ਢছࠟႈפ౨ऱছ༼ፖഗ៕Ζ፿׌ߢ૞ਢش،ऱ᢯ნ᧯ߓኔ෼ᇠႈפ౨ऱΖԳᆰխऱ

๺ڍᄗګิ࢚ԫࡳ࿨ዌΔ׻ᄗ࢚࿨ዌΖ᢯ნ᧯ߓਢ،ऱ؆᧩ڤݮ[႓࣑⓻ ㄝҎ�1988]Ζ
መݺװଚᎅመ[႓࣑⓻ ㄝҎˈ1988]Δᄗ࢚࿨ዌഗءՂਢଡጻΔᄗ࢚ऱრ৸༉࣍ڇژΕ᧯
෼ڇᇠጻխ،ፖࠡהᄗ࢚ऱᜤᢀΕᣂএհխΖ 

ٚ۶ᄗ࢚ຟؘႊဲش፿ጠᘯ،Ζ࣍ਢՂ૪ऱᄗ࢚࿨ዌ༉ᎈᖄנ᢯ნऱԫጟ࿨ዌΰ׻

᢯ნ᧯ߓαΖߠױΔ᢯ნ᧯אߓᄗ࢚࿨ዌ㻽փுΔۖګ㻽،ΰᄗ࢚࿨ዌαऱ؆᧩ΖԳଚ

�����������������������������
3 ଗش Piagetऱ๬፿Εᎅऄ[ߠ[ሼسة ࿛Գ 1987]]Ζ 
4 ᖕݺଚ઎ऄΔԫଡݙᖞऱᇷಛ፿ᆠᖂ෻ᓵ۟֟ᚨܶץԿຝ։ΚאԳࢨᖲᕴኔ෼ऱᄗ࢚৸ፂፖᇩ
፿ٌᎾΰխऱᇷಛ੒೯α㻽ढٙऱᎁव፿ᆠᖂઔߒΙאԳΕ೯ढࢨᖲᕴऱ۩㻽ᑓڤ㻽ढٙऱ۩

㻽ᑓڤ፿ᆠᖂઔߒΙאࡉาઽषᄎ㻽ढٙऱઽփፖઽၴسढՕ։՗ᇷಛႚᎠ㻽փ୲ऱาઽषᄎ

፿ߢ፿ᆠᖂઔߒΖ෗෤੺ૻ᨟იؘྥ൓լᚍ؈Ζຍጟඒಝڇ፿ᆠᖂխױᘯߎڍΰլࠏ٣׎αΖ 
5 ᖕݺଚࢬवΔ෼۩ऱ፿ߢᖂ෻ᓵ׏ۿຟࢭ׽ᎁ፿ࠟڶߢႈഗפء౨ΔٌܛᎾऱՠࠠፖ᧯෼৸ፂ
ऱฤᇆ।ߓقอΖނڶߠآᕩፋΕิ៣Ε࣋ژᄗ࢚वᢝ೚㻽ࠡഗפء౨հԫऱΖݺଚᎁ㻽ط᢯

ნ᧯ߓኔ෼ऱຍႈഗפء౨ԯਢছࠟႈפ౨ऱഗ៕ΔޓۖڂഗءΔਢ፿ߢऱு֨פ౨Ζ 
 ΖٵवᢝΖՀ࢚৸ፂΙवᢝറਐᄗွࢼܛ৸ፂΔՈ࢚խ৸ፂറਐᄗ֮ء 6
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ऴ൷شࠌऱ׽౨ਢฤᇆΰဲ፿αΖڂإ㻽ڼڕΔթࠌ᢯ნ᧯ګߓ㻽ᕩፋΕิ៣Εژᚏፖ

 वᢝऱഄԫ᧤ᙀ௃ਮΖ࢚ᄗشࠌ

ഗא࣍ՂᎁᢝΔݺଚᎁ㻽᢯ნ፿ᆠᖂઔߒᚨᅝאᄗ࢚ᆠ㻽ۯء[ຫలစ, 1995]Ζଈ٣
ઔߒԳᆰխऱᄗ࢚࿨ዌΔྥ৵ەװ٦਷،ऱ؆᧩----᢯ნ᧯ߓΖڂ㻽ဲش፿ጠᘯᄗࠀ࢚լ
ਢ១໢چ၀ଡᑑ᡽Ζ᢯ნԫߓ᧯ګݮ؟༉ᛧ൓ԱઌኙऱᗑࢤمΔߪ۞ࠡڶऱ࿇سΕ࿇୶Ε

ፖ௣Ջऱ๵৳Ζ壆ڕΔທڗΕዌဲΕᣉ৳Ε֮ມհ։࿛ֱ૿ຟߪ۞ࠡڶᖵ׾ዝ᧢ऱࠫપΔ

լࠠٚڶრ׊ࢤՈઌᅝᓤᠧΖ۶उୌࠄᄗဲ࢚፿֏Δୌڶ޲ࠄΔࠡၴᣄڶչ䈥๵৳ױ༛Ζ

ຍᑌΔଈە٣ኘᄗ࢚Δొڇאױኪխނ༽،ଚΔᑉழኳၲٺጟᓤᠧࠐైڂ൶ಘᄗ࢚࿨ዌ

ऱઌᣂऱ෻ᓵΖۖ׊ᄗ࢚ᆠՈᒔኔਢဲ፿\ဲᆠऱு֨փ୲ΖڶԱᄗ࢚ऱࡳᆠࠐش٦༴૪
ઌᚨऱဲ፿Δ༉ڶނאױᣂဲ፿ऱሿਣवᢝॵࠡڇףᄗ࢚ᆠՂ૿Ζຍጟ೚ऄᒔڶ๺ړڍ

๠Ζ 

Գᆰխऱᄗ࢚࿨ዌൄൄՈጠ܂ΰွࢼऱαᄗࢨࠢဲ࢚፿ᆠဲࠢΖᕣጥݺଚࡸլवሐ

Գᆰխऱᄗ࢚࿨ዌਢܡᒔဲא፿ፖဲ፿ၴऱᜤᢀࠐኔ෼ऱ7Ζ[ຫలစ, 1995]མ๻უຍጟᄗ
ګ૞׌ΖറᄐဲࠢऱګՂऱറᄐဲࠢิࠡ࣍፿ဲࠢ㻽ഗ៕Δፖ৬شᐋऱֲൄࢍطࠢဲ࢚

։Δܛ،ऱ㽬ဲڍයΔਢشഗ៕ဲࠢऱဲයΰᄗ࢚αຫ૪ऱԫଡଡवᢝץΔף٦Ղຍࠄ

റᄐဲයၴऱᜤᢀጻΖ[ຫలစ, 1995]ಘᓵԱ،ଚऱዌګΖ،ଚऱዌګፖሎ۩ֱڤਢ᢯ნ
፿ᆠᖂઔߒऱխ֨ढٙΖഗ៕ဲࠢףՂࠡՂऱൄᢝवᢝ஄Δറᄐဲࠢף٦ՂࠡՂऱറᄐ

वᢝ஄ԫದګݮԱݺଚऱवᢝ᜔ႪΔਢԳᆰᇞᤩॾᇆऱᖲࠫΖ،ଚਢ፿ᆠᖂⷨおऱढٙΖ

ԫଡړߜऱᣂ࣍ᄗ࢚৸ፂፖߢ፿ٌᎾऱ፿ᆠᖂؘႊ۟֟౨ڇ෻ᓵՂ٦෼Ղ૪ऱ፿ߢऱԿ

Օפ౨Ζەᐞࠩᣂ࣍፿شࠌߢऱߓอवᢝՈਢᄗ࢚वᢝΔۖشࠌᛩቼΕൣቼؘైڂႊၴ

൷چຏመृشࠌኙࠡᎁᢝթ౨ದش܂[ຫలစ, 1995]. ຍ̍༉ނ᢯ნ᧯ߓංࠩԱ່ഗ៕Ոਢ
່ૹ૞ऱቼچΖ௽ܑਢֲൄش፿ऱ᢯ნ᧯8ߓΔ۾ᖕ່ு່֨௅ءऱۯچΖڼڂΔٽ᧤ᙀ

ऱ࿨ᓵ༉ؘྥਢΚຍጟ፿ᆠᖂ෻ᓵԫࡳਢאΰֲൄش፿ऱα᢯ნ፿ᆠᖂ㻽ு֨ፖഗ៕ऱΖ

᢯ნΕ࿍፿Ε፿؁ऱრނΚຍലਢԫጟอԫऱΔګխऱ፿ᆠᖂ១ਔؾଚ֨ݺނאױਢ࣍

৸ፖ፿ቼ֗אຏൄូ࣍፿شᒤᡱऱ๺ైڂڍ࿨ڇٽԫದەࠐᐞऱΔ٤ᄅऱΔփොڤऱ፿

ᆠᖂ෻ᓵ[ຫలစ, 1995]Ζຍ༉ਢݺଚᏁ૞ऱΖ 

>䱇⼪㟰ˈ1995]ەኘԱຍጟ๻უऱ෻ᓵऱٺଡഗ૿ءΔ௽ܑਢ܂㻽ࠡு֨ፖഗ៕ऱ
፿ᆠဲࠢऱዌګΖᅗޓቝਢԫᒧ৙ߢ஼Δ׽ਢԫଡ೏৫ᄗਔऱጼ૞ΔᏁ૞ኙࠡٺଡֱ૿

ऱٺଡᐋ૿೚ၞԫޡઔߒፖ᤭࿇Ζ֮֗ءᙟ৵ऱԫ٨֮ີߓრڇດޡ୶ၲ،ऱٺଡֱ

૿Ζଈ٣૞൶ߒऱᅝྥਢ܂㻽׌᧯ऱᇞᤩᖲࠫऱு֨૞ై ፿ᆠဲࠢΔە਷،ऱዌګ

ፖሎ۩ᖲࠫ,৬م،ଚऱ෻ᓵΖ܂֮ء㻽ࠡխऱรԫᒧΔထૹ൶ಘᄗ࢚ፖᄗ࢚࿨ዌΔઔߒ
ᄗࡉ࢚ᄗၴ࢚ऱᜤᢀऱ༴૪ࡳ׻ࢨᆠֱऄΔ㻽൶ޣઌᚨऱᑇᖂࢤᔆ໺ࡳഗ៕Ζ 

�����������������������������
7 壀ᆖ፿ߢᖂઔ֭׏ۿߒགຍጟ઎ऄΖ 
8 Հ૿ݺଚ༉ش᢯ნ᧯ߓጠشൄֲࡅ፿ऱ᢯ნ᧯ߓΔش᢯ნ፿ᆠᖂጠشൄֲࡅ፿ऱ᢯ნ፿ᆠᖂΔ
࿛࿛Ζ 



 

 

ˉ                                                               ຫలစ ࿛                       

� ʳ

٨೗ߓ೚Աԫڼଚ㻽ݺ઎Δچ᥽ڃᆠΖࡳࢤऱ༴૪إऱట࢚ᄗנऱრቹਢ૞࿯֮ء

๻Κଈ٣೗ࡳ᢯ნ᧯ߓਢԳᆰխऱᄗ࢚࿨ዌऱ؆᧩ڤݮΔᄗ࢚࿨ዌਢ᢯ნ᧯ߓऱփு[[႓
ㄝҎ ⓻࣑ 1988] [ຫలစ, 1995]]Ζ൷ထݺଚ೗ࡳᄗ࢚ऱრ৸Εփො༉࣍ڇژΕ༉᧯෼ڇ
،ፖࠡה㽬ڍᄗ࢚ऱᜤᢀऱ᜔ࡉհխ [[႓࣑⓻  ㄝҎ 1988] [ຫలစ, 1995]]ΖڼڇΔᏁ
૞೴։ءᔆᜤᢀፖॵ൅ᜤᢀΖ֮ءᎁ㻽ᄗ࢚ଈ٣ਢڇ㶷س،ऱ߷ଡൣቼΰ׻೚،ऱࡳᆠ

ൣቼΔਢ㶷سᇠᄗ࢚ऱᎁवቹ9ڤऱᑇᖂᑓীፖૻڶ२ۿαխፖઌᣂऱࠡהᄗ࢚৬مದء

ᔆᜤᢀऱΙൣቼፖൣቼհၴᝫڶᙑጵᓤᠧऱᜤᢀΔ،ଚᎈᖄנᄗ࢚հၴऱॵףᜤᢀΖء

֮࿯נԱൣشቼ(ץਔൣቼሎጩڤ)ࡳᆠᄗ࢚Εᄗ࢚ऱࢤᔆΔ֗אᄗၴ࢚ऱᣂএ࿛ऱֱऄ
ፖՠࠠΔฃპಘᓵԱൣቼၴऱᜤᢀΔ࿛Ζૻ࣍ᒧ༏Δᝫڶ๺ڍऴ൷ઌᣂऱփ୲Δ௽ܑਢ

ઌᣂऱᑇᖂ෻ᓵΔ׽౨ࠩ࣋ᥛᒧ㠪ԱΖ 

ൣቼ፿ᆠᖂ[[Barwise,J.,et al. 1983(1999)][Barwise,J., 1989][Devlin, K.,1991]࿛࿛]༼
፿ᆠᖂխൣቼ֗ࠡᑇᖂ༴૪࿛ਢൣቼ፿ᆠᖂऱڇऱΙچߠڶᇞਢৰߠڍ๺֗אऱംᠲנ

ଈ໌ [[Barwise,J.,et al. 1983(1999)][Barwise,J., 1989][Devlin, K.,1991][Barwise,J.1987]࿛].
ᎁवቹڤፖᄗګس࢚ᖲࠫঞਢୃᖂ-֨෻ᖂխᑵवऱ࿨ᓵ[ߠ[ሼسة ࿛Գ 1987]࿛]Ζڇ
ࡳᆠൣቼխࡳऱ࢚ᄗڇࡉऱᑇᖂᑓীڤᎁवቹ܂ቼᅝൣނԱנ༽Κڇ૞ಥ᣸ႛ׌֮ء,ڼ
ᆠΕ༴૪ᄗ࢚ፖᄗၴ࢚ऱᣂএऱ೚ऄ10,࿛Ζࠀ㻽ڼ༼ᅂԱԫ୚༴૪ՠࠠ(،ଚਢൣڇቼ෻
ᓵऱഗ៕Ղ೚ګऱ)Ζᙟ৵ऱ֮ີᄎᢞࣔ،ଚڶഒኔऱᑇᖂ෻ᓵऱ֭གΖൣቼ፿ᆠᖂ৬م
ದࠐऱګ୚ऱൣቼ෻ᓵΔ௽ܑਢ،ऱᑇᖂ෻ᓵΔྤጊਢᄕࠡૹ૞ऱΕᣪ၆ऱ෻ᓵՠࠠ

[[Barwise,J.,et al. 1983(1999)][Devlin, K.,1991][Barwise,J.1987]࿛࿛Ζ]ݺଚऱՠ܂ႉ൅Ո
᧭ᢞԱຍԫរΖ 

ᅝྥΔຍࠄຟਢ㻽Աዌ܂ԫଡ۞ڤ׌ऱ፿ᆠဲࠢΔࠌ᢯ნ᧯ګߓ㻽ิ៣ᄗ࢚वᢝऱ

௃ਮΔൕۖࠌ፿ߢ౨ګ㻽֭གΕ᧯෼৸ፂፖኔ෼ٌᎾऱՠࠠΖຍጟല፿ߢऱᕩፋΕิ៣

ᄗ࢚वᢝऱפ౨܂㻽፿ߢऱ׌૞פ౨ऱഗ៕Δᎁࡳ፿ᆠᖂ૞א᢯ნ፿ᆠᖂ㻽ഗ៕ፖு֨

࿛ऱ്׌,Ո๺ਢݺଚᗑ௽ऱ,إؘآ܀ᒔऱߠᇞΖݺଚڼא㻽ᒵ౉ࠐ઎ઌᣂऱઔߒΖ 

෻ߢਔ۞ྥ፿ץ৸ፂΔ࢚ᄗ܂೚ሎ࠷Ε܂౨೯ऱ፿ᆠဲࠢᅝނऱ፿ᆠᖂຟլམࠐٻ

ᇞΔऱு֨ᖲࠫΖႚอऱ፿ᆠᖂΔֺڕ᧤ᙀ፿ᆠᖂ[೶ࠡߠႃՕृګ Montague ፿ᆠᖂֺ
ΖೈԱ༴૪ሿਣऱဲ፿ګऱዌߓ᧯լԱ᢯ნߒՈઔߒ༉լઔ[[Thomason,H.1974(1979)]ڕ
ऱ፿ᆠ؆،լ๠෻Օ૿ᗨऱ᢯ნΔՈ๠෻լԱΖࠌܛኙଡܑဲ፿ऱრ৸ऱ༴૪Ոڇژլ

֟ᣄאᇞެऱીࡎऱܺᣄΖᄅᓭسऱ፿ᆠᖂ෻ᓵΔֺڕ>Jackendoff, R.1990@ऱᄗ࢚፿ᆠ
ᖂˈ،ࢭ׽ᎁᑇၦᄕૻڶऱ༓ଡ፿ᆠࠤᑇΔۖ׊ᅝ܂ਢ٣᧭ऱΔ᧩ྥྤऄ༴૪᢯ნ᧯ߓ

ء౨ଙಯࠩᆠై։ᇞፖᑑࣹऄΖ௅׽ሉऱᄕࠡ᠆༄ऱփ୲Ζ،ኙဲ፿ऱრ৸ऱ༴૪ࢭࢬ

ྤऄ㶷سԫଡ౨೯ऱ፿ᆠဲࠢ܂،ऱഗ៕ፖு֨Ζ࿛࿛Ζຍᑌऱ፿ᆠᖂ۞ྥլਢՈլ౨ 
 
�����������������������������
9 ଗش Piagetऱ࿇୶ᎁᢝᓵխऱ๬፿Ζᇠ෻ᓵࡉ౨೯ऱ֘ਠᓵऱᎁᢝᓵԫીΔਢݺଚ്׌ࢬऱୃ
ᖂ-֨෻ᖂഗ៕Ζ 

10 ፖڼઌ಻ऱਢΔڇᄗ࢚ऱሎൣشቼխ୶ၲ،ΰᇠᄗ࢚αऱࡳᆠൣቼΖΰ৵ᥛऱ֮ີխല૞ಘᓵΖα 
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ᆜ࣍᢯ნ፿ᆠᖂഗ៕հՂऱΖ࿛࿛Ζ᜔հΔ෼ڶऱ፿ᆠᖂ෻ᓵऱਮዌຟྤऄڇ෻ᓵऱᐋ

૿Ղ۞ྥ٦چ෼፿ߢऱԿՕפ౨Δࢨ،ଚᎁױऱࠟՕפ౨Ζ۞ྥ፿ߢฤᇆߓอऱ່ૹ૞

ऱ௽រՈਢᚌរΔਢฤᇆߓอߪءᕩፋထᡓՕۖᓤᠧऱբڶऱൄᢝवᢝ᧯ߓΖ،᧩ྥլ

ਢڤݮ֏ऱฤᇆߓอΖՈլ౨ٚრچ១֏Ζ෼ڶऱ፿ᆠᖂ෻ᓵڶ޲׏ۿ༇ૹຍԫរΔࢬ

 ထຍរၞ۩ऱΖءլਢءऱ෻ᓵ৬๻௅܂

२ࠐڣΔ࣍ط፿ߢՠ࿓Ꮑޣऱᦀ೯Δנ෼Ա๺ڍ༴૪᢯ნ᧯ߓऱֱऄፖ෻ᓵΔՈ৬

อΖֺߓࠄԱԫم ്]Κ(1)ᆠై։ᇞΔ[Jackendoff, R.1990] Ι(2) ᆠ໱։ᇞΔ[ᇸ৯ᐚ 1999]ڕ
ཏ 1995] Ι(3) ፿ᆠ։ᣊᖫΔ[ຫᆢߐ ࿛Գ 1995][്ཏ 1991.3][EDR 1993] Ι(4) ٵᆠ
ဲႃᑑقΔ[Miller,G. A. et al. 1993]խऱဲټऱ༴૪Ι(5)௑௃ਮΔ[്ཏ 1991.3][ᕙ՟ 1995]
֗ࠡ२ཚ࿇୶Κ௃ਮጻ[Baker, C.F. et al. 1998]Δ֗א[ᇀ஡ࣟ 1997]ऱ೯ဲຝ։Ι(6)ဲ፿
ჸ಻ /಻ᏝᣂএΔ[ຫᆢߐ  ࿛Գ  1995][ಒᄦࣥ  1998][ឿၺ  ࿛Գ ٠ޖࣥ][1995   ࿛Գ 
1997] Ι(7)଺፿ႃᑑࣹ[Chengming Guo (ພࢭᎮ) 1995] Ι(8)ڍଡΕڍᐋڻጻڍૹᑑࣹΔ
[႓མၺ 1998] Ι(9) ௽ᐛᆠΰு֨፿ᆠ௽ᐛαᑑࣹΔ[ᇀ஡ࣟ 1997] Ι(10) ᣂএጻΔ[႓
 .อΔ[Lenat, D.B. et alߓㄝҎ�1988][Richardson, S.D. et al. 1998] Ι(11) റ୮  ⓻࣑
1989-1990].࿛࿛Δ༉ਢൕլߡٵ৫ኙဲᆠऱ༴૪෻ᓵΕֱऄፖߓอၞ۩ऱᜱે൶౉Ζ 

ຍֱࠄऄࠄڶਢຫ៱ऱΔڰբᢞࣔਢྤயऱΔ(2)(1)ڕΙ׽ࠄڶਢ㻽௽ࡳऱؾऱۖ๻
ऱΔ(6)(5)(4)(3)ڕΙ׽ࠄڶಾኙԫֱ૿ဲ፿ࢨԫֱ૿᥆ࢤΔ(6)(5)(4)ڕΙటإუ೚ګຏش
ऱ፿ᆠဲࠢऱΔᇢቹګ㻽ิ៣ᄗ࢚वᢝऱ௃ਮΔො።ൄᢝवᢝΔࠌ౨ګ㻽۞ྥ፿ߢ෻ᇞ

ऱு֨ऱ(7)(8)(9)(10)(11)Δ઎ࠐԾຟ౒ߓ׎อऱ፿ᆠᖂ෻ᓵऱ֭གΔ૞უၞۖګ㻽౨೯
ऱᇞᤩᖲࠫஎࢢԫழᝫլ۩ΖՈ઎լطנ،ଚ۶ڕऴ൷৬ګ،ଚऱ᢯ნ፿ᆠᖂࡉ৬ഗ࣍

ࠡՂऱ،ଚऱ፿ᆠᖂΖ۟֟ᝫ჎֜இΖڼ؆ΔՂ૪ጟጟֱऄխڍᑇ࿯נऱႛႛਢᑑಖऄΔ

փ୲נ༴૪Δۖॺփ୲༴૪Ζۖ࿯ࢤऱՈႛႛਢ೴։נॺ፿ᆠ༴૪Ζ֟ᑇ༴૪ֱऄ࿯ࠀ

༴૪ऱֱऄথԾᣄאᑇᖂ֏Ζ࿛࿛Ζ઎ࠐլױ౨ګ९ݺګଚࢬཚઐऱ፿ᆠဲࠢΖؘႊϘ׼

ದ᣷䚆ϙຍ༉ਢ֮ءრቹڇࢬΖൣࢉࢬቼ፿ᆠᖂΕ֘ਠᓵऱᎁᢝᓵբ㻽ݺଚᄷໂړԱॺ

 ऱ෻ᓵՠࠠΖشٽൄ

ऱԫጟᄅֱऄΔ࢚༴૪ᄗࡉᆠࡳ༴૪ֱऄΖᓵ૪࢚ቼऱᄗൣ࣍ՀΚ̺2 ഗڕ៣ิ֮ء
෼᧯ࡉᑇፖൣቼጻΖಘᓵൣቼၴऱᣂএΕ᧢ངፖዝጩΔזΖ̺3 ൣቼګኘൣቼփຝऱዌە
ຍࠄᜤᢀऱิ៣ֱڤ----ൣቼጻΖ̺4 ᣂൣ࣍ቼ༴૪Ζ§5 ࿨ޔ፿Δᄗ૪Ա֮ءऱ૞រΔࠀ
  ๻უΖ່৵ਢᏓ᝔ፖ֮᣸܂վ৵ऱՠנ༽

2. ഗൣ࣍ቼऱᄗ࢚༴૪ֱऄ 

2.1 ൣቼፖൣቼ༴૪ 

ୃᖂΕ֨෻ᖂΕ፿ߢᖂΕԯ۟ԫ౳ᎁᢝᓵઝᖂխΔࢬᘯൣቼਢਐ׌᧯ൕᎁवऱؾऱނࢬ

༽ऱড়᧯ऱ߷ଡຝ։Ζড়᧯ࠀլऴ൷༉ਢൣቼΔڶ׽ᅝ،ګ㻽ᎁवढٙࠀ㻽ނࢬ᧯׌༽
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ழթਢൣቼΖڼழش᧯׌۞աऱᄗ࢚ՠࠠڇᆰխ༴૪Ε٦෼ԱຍଡൣቼΖݺଚጠհ㻽ࢼ

ွൣቼΖൣွࢼቼਢΔՈ׽౨ਢࢬ༴૪ऱൣቼऱૻڶ२ۿΚၴ़ڇፖழၴՂΔ෡৫ፖᐖ

৫Ղإࡉᒔ࿓৫Ղऱૻڶ२ۿΔ੷۟ױ౨ڶܶץᙑΖ㻽Ա೴։Δݺଚނড়᧯׈੺ऱൣቼ

ᑉ׻೚ড়᧯ൣቼΖߠ࣐Δኙᚨٵԫଡড়᧯ൣቼΔڍڶױଡൣွࢼቼΖຍٵࠄᄭऱൣွࢼ

ቼհၴڶԫڶࠄᔊऱᣂএΔא৵ऱ֮ີലᓵ֗،ଚΖຍ㠪ᑉ׊լ༼Ζ㻽Աঁشࠌ࣍Δڇ

ऱ༴ڴੁࢨᠦೣࢬڶऱኙటኔড়᧯ൣቼऱس੺խ㶷׈࢚ᄗڇނܛ១໢ංᐖΔࠄ೚ԫڼ

૪Δ੷ࢨဠዌऱΔࠀլऴ൷ኙᚨਬড়᧯ൣቼऱઌᣂ༴૪ΔՈຟ׻೚ൣွࢼቼΖ㻽Ա೴։Δ

ऱᑑՂϘဠᚵऱϙಖהࠡނቼᑑՂϘటኔऱϙΔۖൣွࢼፖড়᧯ൣቼઌฤऱނଚൄݺ

ᇆΕᑑ᡽Ζݺ࣍طଚՀ૿׌૞ऱਢፖൣွࢼቼٌؚሐΔ༉ൣွࢼނቼ១ಖ೚ൣቼΖᅝش

ࠩటኔ׈੺խऱড়᧯ൣቼழΔೈॺՂՀ֮ࣔػΔຟԫ৳شড়᧯ൣቼࠐጠࡅΖ 

ᙅᅃ[Barwise,J., et al. 1983(1999)]Δൣቼ༴૪ऱഗء໢ց׻ᇷಛցΔ،؄طᣊഗء
ၦΚழ़໱ٽΕᣂএΕଡ᧯ΕፖࡳଖցዌګΖഗڤݮء㻽πr,l:Loc,i1,i2,�…,in;pρ.Հ૿࿑
  ᇞᤩΚ܂

הᔆΔ،ፖࠡࢤऱڶΔࠠڇژਔΚढٙΔ،ऱץ᧯㻽༴૪ढٙऱൣቼΔࠡփ୲Օ܂

ढٙհၴऱᜤᢀΙࠡ֗ٙࠃ࿇سΕڇژΰዝ᧢Ε࿇୶αፖ௣ՋΔ֗אԳଚኙຍࠃࠄढऱ

ᎁᢝΚ्ࡳፖࡳܡऱܒឰΔړፖ༞ऱေᏝΔᢥٵፖ֘ኙऱ।ኪհᣊΔ࿛࿛ΖᄗਔچᝑΔ

ຍࠄփ୲ຟچ֟ࢨڍࢨ௫֗Ղ૪ऱ؄ଡഗءၦΖΰױ౨ᝫᄎܑڶऱഗءၦΖαࠡխ 

ழ़ၦ܂㻽ࠃढڤݮڇژऱွࢼΔՈਢԫጟଡ᧯11Ζڂ㻽،ડנऱૹ૞ۖش܂໢٨

ಖᇆش؁ऄՂڇΖ㻽Ա೴։Δࠐנ lΚLoc।قΖڶழࠩش׽ழၴ೴੄ΰ១܂ழ੄αΕ़
ၴ๠ࢬΰ១܂೴഑αΔપࡳ։ܑش t,t1,t2,�…Ι s,s1,s2,�… ।ق،ଚΖ،ଚਢழ़໱ٽऱิ
ၦΖழၴរΕ़ء೴഑㻽ழၴፖ़ၴऱഗࡉழ੄אଚݺΖଖ൓ԫ༼ऱਢΔࠏ։ፖ௽ګګ

ၴរ܂㻽ᖄנၦΔਢᑇᖂऱ२12ۿΖڶழ lױ։ᇞګழၴፖ़ၴऱּ׬ᗨΚl=t×sΔݺଚ༉
ٽழ़໱ނ l।ګق t×sΚTempo×SpatΔࢨᐊګ tΚTempoΔsΚSpatΖຍ㠪 Tempoፖ Spat
։ܑ।قழၴীڤፖ़ၴীڤΖڶழ׽௫֗ழၴၴ़ࢨΔ༉׽ᐊנழၴႈၴ़ࢨႈΔᝫ

 ٤լᐊΖݙழ़Δ༉ڇژฃ࢙ࠡױࢨᣂএፖழ़ྤ௫Δࠄԫڶ

ᣂএ܂㻽ᇷಛցऱ׌૞ዌٙΔࠐشאױ।ࠃقढၴᙩኪऱᜤᢀࡉ೯ኪऱش܂Ζᣂএ

ႃᇞᤩΖᣂএቝਢ࢏؆ऱ،شਔᣂএαլ٦ץΰ࢚ຍ㠪Δᄗڇऱழၴፖ़ၴΖڇژࠡڶ

ଡࠤᑇሎጩցΔᅝ،ڇش܂լٵऱଡ᧯٨Ղழ൓ࠩऱਢ،ऱլٵऱϘኔ෼ϙΖۖ،ऱ؆

  Ζࡳቼۖൣڇࢬࠉႃα࢏؆ᑇΔࠡଖΰࠤԫଡ׼ਢګঞ෻ᇞ࢏

ऱࠐנ༽ਢൣቼ፿ᆠᖂ࢚፿ᆠᖂᏆ഑Δଡ᧯ຍଡᄗڇ ߠ] [Barwise,J.,et al. 
1983(1999)][Devlin, K.,1991]]Ζଡ᧯լ࣍ٵຏൄऱ଺՗ᄗ࢚Ζ፿ᆠᖂխ଺՗ຏൄܶءڶ଺

�����������������������������
11 [Barwise,J.,et al. 1983(1999)]խނழ़໱܂ٽଡ᧯ኙৱΖ[Cooper, R.1986]ᝫᓵᢞԱຍᑌ೚ऱٽ෻
ݺᗨԱΖּ׬ऱࢬழၴ೴੄ፖ़ၴ๠شڃޏ٨ᓵ֮խຟԾߓ࿛ԫ[Devlin, K.,1991]ڇ৵ࠡ܀Ζࢤ
ଚᤚ൓ழ़໱ٽᅝ܂ଡ᧯ൄشړޓΔਚսش[Barwise,J.,et al. 1983(1999)]ऱપࡳΖ 

 ᑇፖᣂএ࿛Ζࠤᆠऱࡳ๠ᨠរઌ಻ऱழၴ़ၴ࿨ዌΔ֗ࠡՂڼԫᒧ֮ີխᓵ૪ፖ׼ڇଚലݺ 12
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ऱΕլ٦ױ։ऱΕྤփຝ࿨ዌऱհᣊܶᆠΖൣቼ፿ᆠᖂխଡ᧯ਢਐڇ৸ፂխאױᅝ܂ԫ

ଡᖞ᧯ऱढٙΔ౨ڇ৸ፂխނ،ൕࠡڇژᛩቼΰൣቼαխ໊ါΕଷᠦࠐנऱΔઌኙᗑمΕ

ઌኙ᡹ࡳऱΔ౨ڇ৸ፂխঅ਍ࠡᔆऱ๵ࢤࡳऱढٙΖڼڂଡ᧯༉ࠡאױߢۖߪءਢڶ࿨

ዌऱΔהࠡطԫࠄଡ᧯ิګΔױ౨ڶৰᓤᠧऱ࿨ዌΖᅃڼ෻ᇞΔٚ۶ᄗࡉ࢚ൕᄗࡳ࢚ᆠ

ެ࠷Δۖࢤऱ௽ߪ۞ढٙ࣍ެ࠷ଡ᧯լ܂ᅝܡଡ᧯Ζਢ܂۶αढٙຟ౨ᅝٚ׏ऱΰ༓נ

ᖞऱᖞ᧯ழթਢଡ᧯Ζᇷಛցݙઌኙ܂ᅝ،๯ᅝڶ׽૞Ո׽Εኙৱ،Ζ༼ނ۶ڕ৸ፂ࣍

խଡ᧯ΰ٨αܗ࠰ᣂএګݮᇷಛऱփுΰ׻ຫ૪ઌαΖ 

᧢ޏᇷಛΖګݮ৵່ܗ૞ైΔ،ᚥګ㻽ᇷಛցऱዌ܂ຏൄऱటଖ13Ζ࣍ଖցઌᅝࡳ

ᄭຫ૪Ζ௅ᖕٵ૞ైլ᧢αല൓ࠩԫගהଖցΰࠡࡳ pऱ࠷ଖլٵΔᇷಛցڶլܶٵᆠΚ 

ᅝ p=1ழ।ڇقழ़໱ٽ lՂଡ᧯ i1,Ξ,inհၴᣂএ rمګΖ 

ᅝ p=0ழࠡܶᆠਢڇ lՂլڇژՂ૪ᣂএΖ14 

ᅝ p=  ழܶᆠਢլ౨ᒔࡳՂ૪ᣂএਢمګܡΖࢬᛧ൓ऱᇷಛ֟࣍Ղ૪ࠟጟൣउΖ 

ᅝ p=  ழܶᆠਢᇠᇷಛցܶؿએΔߪ۞ܛਢև塒ᇷಛΖ 

ൣቼ༴૪ਢኙൣቼऱԫଡૻڶऱ२ۿऱ༴૪Ζݺଚጠ ={ 1, 2,�…, n}㻽ԫଡ່១໢
ऱൣቼ༴૪Δຍ㠪壆 iਢૉեଡڕՂ૿ࡳᆠऱഗءᇷಛցΖ 

ᇠ༴૪ኔᎾՂ࣭ᜰԱࢬ༴૪ऱൣቼऱૉե᥆ࢤΔઌᅝ࣍،ଚऱࠀΖᓤᠧរऱൣቼΰࡉ

ൣቼሎጩڤαऱ༴૪ױ౨૞ޓࠩشᓤᠧऱᇷಛցࢨ壆ᇷಛցհၴլਢࠀऱሎጩ࿛Ζݺଚ

৵૿֮ີᄎࢬڶᓵ૪Ζؾছە׽ᐞ່ഗءऱൣउΖ15 

༓ࠃ۶ٚ׏ढΔࠡڇژऱழ़ຟਢઌኙऱΔૻڶऱΖڇ༴૪ൣቼழݺଚൄൄނ،ऱ

,l: 1}ګΖᐊࠐננழ़ડڇژ 2,�…, n }Δૉ l=t×sΔ༉ᐊګ{t×s: 1, 2,�…, n}.ڶ׽࣠ڕழ
,t: 1}ګႈΔঞᐊၴ़ࢨၴ 2,�…, n }ࢨ{ s: 1, 2,�…, n }. 

Հ૿ຏመԫଡࠏ՗ࠐᎅࣔൣቼ༴૪ऱࠠ᧯ֱऄΖᇠࠏ՗ਢ່១ٌൣ࣐ቼऱԫଡ༴૪Κ 
xΔyࠟଡԳڇழ़໱ٽ lၞ۩Աԫٌ࣐ڻΔxב࿯ yຄኞ mΔyٌב xຄढ g. ࠡխ xٌ
ཱི໱ٽਢ l1Δyבຄ໱ٽਢ l2Ζ 

 
�����������������������������
13 ൣቼ፿ᆠᖂխጠ܂ᄕࢤցΔ࠷׽ 0Δ1ࠟଡଖΖݺଚല،ଚ࿑܂ឩ്Δ؄ګޏց௑Δࡳ׻ଖց഑Ζ
 ଖցऱ഑Ζࡳ܂ऱ࿨ዌڤݮהࠡࠩش౨ᝫᄎױ৵א

14 ᚨᇠᎅຍଡ।૪լജ堚ཐΖ٠।قԱϘڇ lՂ i1,Ξ,inհၴլڇژᣂএ rϙΔآࠀᝑܑࣔڇऱழ़
໱ٽՂ৻ᑌΖ௽ܑਢآᎅࣔਢܡඈೈԱڇ lऱϘ՗੄ϙՂܶڇ֗א l㻽Ϙ՗੄ϙऱࠡה໱ٽՂױ
౨ڇژᇠᣂএऱൣउΖ܀ૉނழ़໱ٽႈ᠆༄ԫՀΔֺၞ֧ڕ in l,on l,upon l,at l࿛ሎጩցΔױ
 Ζࠄาᒯԫޓق।ࠌ

ฤᇆشଚݺ15 ।ق༴૪ (ຫ૪ऱփ୲)ൣڇቼ խمګΖൣቼ፿ᆠᖂЁฤᇆ ᠲࡎ೚׻

([Barwise,J.,et al. 1983(1999)][Barwise,J. 1987]). ਢൣቼፖᇷಛցհၴऱԫଡᣂএΖᇡ່១༴૪

={ 1, 2,�…, n}ۖߢ,  ࿛Ꮭ࣍ i. i 
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c_່១ٌ࣐ΰl,x,y,m,g;l1,l2α  

{Arg:  l:[c_ழ़໱ٽ],x,y:[c_Գ],m:[c_ຄኞ],g:[c_ຄढ]  

Internal Arg:  l1,l2: [c_ழ़໱ٽ]  

Kernel: 

 l: 

 πr_ה೯-ᔢฝ,l1:Loc,x,ᖑڶᦞ#m,x,y;1ρ 

 πr_ה೯-ᔢฝ,l2:Loc,y,ᖑڶᦞ#g,y,x;1ρ 

 πl_contain,l,l1;1ρ 

 πl_contain,l,l2;1ρ 

 πcoend,Proj(l,Tmpo), Proj(l1,Tmpo);1ρ 

 πcoend,Proj(l,Tmpo), Proj(l2,Tmpo);1ρ 

End_Kernel 

Pre-conditions: 

 πr_ᖑڶ,Pre(l1):Loc,x,ᖑڶᦞ#m;1ρ 

 πr_ᖑڶ,Pre(l2):Loc,y,ᖑڶᦞ#g;1ρ 

 πr_Ꮑ૞,Pre(l2):Loc,x,ᖑڶᦞ#g;1ρ 

 πr_Ꮑ૞,Pre(l2):Loc,y,ᖑڶᦞ#m;1ρ 

End_Pre-conditions 

Post-conditions: 

 πr_ᖑڶ,Post(l):Loc,x, ᖑڶᦞ#g;1ρ 

 πr_ᖑڶ,Post(l):Loc,y, ᖑڶᦞ#m;1ρ 

End_Post-conditions 

Rationality: 

 πr_ኑᣋ,Pre(post(l)):Loc,x,ᖑڶᦞ#g, ᖑڶᦞ#m;1ρ 

 πr_ኑᣋ,Pre(post(l)):Loc,y,ᖑڶᦞ#m, ᖑڶᦞ#g;1ρ 

End_Rationality 

Superiors: 
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c_܂ٽ۩㻽: Ξ 

c_ٵٽ۩㻽: Ξ 

     Ξ 

End_Superior 

 /*փ୲ΖᑉฃΖהࠡ֗א࿛Δޔऱપףኙࠡᄅࡉጟၦٺऱࠐࢭᤉۯ๠ჄᐊൕՂڼ*/

End_Internal_Arg 

End_Arg 

} 

Ϙxٌ࿯ނଚݺՂ૪༴૪խΔڇ yຄኞ mΔࠀൕ y๠࠷൓ຄढ gϙຍଡ១໢ऱٌ࣐੒
೯઎ࠟګଡᔢฝΔܛϘxڇழ़໱ٽ l1ނኙ mऱᖑڶᦞ᠏ᨃ࿯Ա yϙΔࡉϘyڇழ़໱ٽ
l2ނኙ gऱᖑڶᦞ᠏ᨃ࿯Ա xϙΖxΔy։ܑਢຍࠟଡᔢฝऱਜ೯ृΖ׊ࠀ xΔy౨ၞ۩᠏
ᨃऱছ༼යٙਢڶᖑڶᦞΖຍਢषᄎ۩㻽๵ᒤ૞ޣऱΖxΔy౨։ܑٺګݙ۞ऱ᠏ᨃ۩㻽Δ
ൕۖൕᖞ᧯Ղګݙຍٌ࣐ڻঞਢ܂ٽ۩㻽ࢬঅᢞऱΖ᠏ངऱ࿨࣠ਢյངԱᖑڶᦞΖհࢬ

ଚऱංᓵ،ٵփ୲ຑࠄኙֱऱࣟ۫Ζຍڶᣋრᖑޓ㻽ᠨֱຟਢڂ૞ၞ۩ຍጟ᠏ངঞਢא

ຟشױֆ෻ऱڤݮॵڇ r_ᖑڶΔc_ᖑڶᦞፖ r_ኑᣋ࿛ᄗ࢚ढٙ๠Ζ࿛Ζ 

༴૪խݺଚ׌૞֧شԱࠟଡွࢼᄗ࢚Κ�“ᖑڶᦞ�”ፖϘ،೯-ᔢฝ�”Ζছृਢଡຝ։ࠤ
ᑇ16Δಖګ�“ᖑڶᦞ#�”Ζຍ㠪�‘#�’ਢࠤᑇಖᇆΔ׻೚#ীࠤᑇΔϘᖑڶᦞ�”ਢ،ऱᑑᢝΖሎጩ
।�“ኙזᦞ#gϙڶϘᖑڤ gऱᖑڶᦞ�”Ζ৵ृਢଡնؾᣂএΔᣂএڤ π r_ ה ೯ - ᔢ
ฝ,l:Loc,z, m,x,y; 1ρ।ڇقழ़໱ٽ l,zലਬढٙ mൕ x๠ฝࠩԱ y๠Ζຍ㠪௫֗ࠩԱ
ԳፖढհၴऱԫጟϘᖑڶ-ូ᥆ϙᣂএΖຍਢԫጟ଺ᣂএΖܛլ౨הࠡش٦ᄗࡳࠐ࢚ᆠऱΖ 

ូױ੺ऱΔਢࠟጟ֨ཕणኪΔຟ׈෻֨࣍Ϙr_ኑᣋϙፖϘr_Ꮑ૞ϙਢ᥆࢚Δᄗ؆ڼ
ԵᏝଖᓵᒤᡱΖࠡխϘr_Ꮑ૞ϙ࠷ױ೚଺፿Ζۖᣂ࣍Ꮑ૞ऱवᢝٚאױრᙇشԫጟᏁޣ
෻ᓵᑓڤΔֺشױڕ EngelsऱԿᐋ࿨ዌᑓڤΔՈشױ Maslowऱնᐋ࿨ዌᑓڤΔהࠡࢨ
ܑऱᑓڤΔشֆ෻ऱڤݮຫ૪ࠐנΔ।૪ൣګቼၴऱપޔ࿛ΖϘr_ኑᣋϙਢԫጟᏝଖܒ
ឰΔ௫֗ࠩᏝଖֺለፖٻ࠷Δ،ቝࠏءԫᑌ૞شԫଡൣቼࠥࠐ྽ΖٵᑌΔՈၞ࣋ױ๺ڍ

वᢝڇ㠪૿Ζૻ࣍ᒧ༏ΔԫᄗൕฃΖ᜔հאױ઎נΔൣቼ࣋ࠐشאױᆜ๺ڍઌᣂऱवᢝΔ

 ᔆᜤᢀΔ࿛࿛Ζءऱ࢚ᄗהፖ࢚ࠡᇠᄗࠎ༽Δࢤᔆ᥆ءऱ࢚ᄗق༿אױ

༴૪ڤխऱϘl_containsϙਢழ़໱ٽᓵ഑խऱᣂএΔϘcoendϙਢழၴᓵ഑խऱᣂ
এΔრ৸۞ࣔΖϘpostϙፖϘpreϙਢழၴᓵ഑Ղऱࠤᑇ(լࠤࡳᑇ).Post(t)ፖ pre(t)։ܑ।

�����������������������������
ړ๬๠෻ऱݾՂ૿Ζຍጟߪءढٙڇଚऴ൷ॵ،ނլۖࢤ᥆ףຫ૪ढٙऱॵࠐڤݮᑇࠤشଚݺ 16
๠ਢΔࠌױढٙ۞ݙߪᖞΔۖࠡॵף᥆ױࢤᙟழᏺ྇Ζݺଚࠟش٥֧ጟ᥆ࢤॵࠤףᑇΚdotীࠤ
ᑇፖ#ীࠤᑇΖছृࠐشॵףढٙ۞ڶࡐߪऱ᥆ࢤΔ৵ृࠐشॵהࠡطףᣂএᎈᖄנऱ᥆ࢤΖ 
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ፖਬଡழၴ੄ق t Ꮂ൷ࠡڇ׊৵Δࠡڇࡉছऱ߷ጟழၴ੄Ζຍ㠪ऱլࠤࡳᑇ෻ᇞګΚژ
ٽԫଡຍᑌऱழၴ੄ΖProj(l,Temp)ਢழ़໱ڇ lڇழၴ഑ՂऱދᐙΖᣊۿऱΔProj(l,spat)
ਢ l Ꮑ૞ऱقᣂএፖሎጩΖ౨ജ।ࠄԫڶᆠࡳՂբٽழ़໱ڇଚݺᐙΖދ഑Ղऱၴ़ڇ
 α[Chen Zushun et al.unpublished]ߠಘᓵΖΰ֮׼ᣂփ୲ലڶΖٽጟழ़໱ٺ

㻽ϙ۩ٵٽ㻽ϙΕϘ۩܂ٽϘ࣍ᣂڕᖲࠫΖֺࢭհၴऱᤉ࢚ᄗۯᎁՂՀࢭଚݺΔ؆׼

ԫࢭ๠༴૪Ζ،ଚຟൕϘषᄎ۩㻽ϙ๠ᤉܑڇՈᏁ૞࢚ՕऱᄗޓϘᆖᛎ۩㻽ϙຍ༓ଡࡉ

Ζش֧࣍वᢝऱิ៣ΔԾঁ࣍ᔆΔ࿛࿛ΖຍᑌਝঁࢤࢭᔆΔ৵ृԾൕϘ۩㻽ϙ๠ᤉࢤࠄ

طᇷಛۯ൓ৰጹྃΖΰՂ᧢ߓ᧯ڤቹࠌױᖲࠫΔࢭऱᤉۯՂՀشܓ SuperiorΚ֧ᖄαΖ 

 ࢚ᆠᄗࡳቼൣش 2.2

ᄗ࢚㶷࣍سԫࡳऱൣቼխΖᄅᄗگܮࠐش࢚ΕᕩፋኙຍଡᄅൣቼऱᄅᎁᢝΔګݮאԫଡ

ઌኙ᡹ࡳऱΕ౨ᗑش֧مऱଡ᧯܂㻽ၞԫޡᎁᢝऱߩمរΖڼழൄᏁشԫଡဲ፿ΰׂࢨ

፿αጠᘯ،Δֲঁא৵ڇ৸ፂፖٌᎾխ֧شΖᇠᄗ࢚ऱ່ഗءΕ່׌૞ऱࢤᔆ༉ਢڼڇ

թ౨ᇞᤩ堚ᄑΖװऱ߷ଡൣቼխ،س㶷ࠩ࣋ڶ׽ΰೈԱ଺፿α࢚ऱΖᄗנᆠൣቼխ࿯ࡳ

 հၴऱᜤᢀՂΖ࢚ᄗהऱ،ፖࠡࠐದمᆠൣቼ৬ࡳࠡطڇᔆΔ༉᧯෼ࢤᔆءΔຍጟߠ࣐

༉א១໢ٌൣ࣐ቼ㻽ࠏΖଈ٣၇ृΕᔄृΕ೸঴ΕຄཱིΕᏝ௑Εٌ࣐໱ࢬΕٌ࣐ழ

ၴ࿛壆ڍᄗ࢚Δ֗א၇ृᔄृᣂএΕຄढᏝ௑ᣂএ࿛Δٙࠃٌ࣐شڶ׽թ౨ᎅ堚ᄑΖ٦

ቝՈৰړᎅࠐٙࠃ࣐᝜၇Εᔭഇຍࠟଡ۩㻽ΔૉլൕٌڶΔᝫٙࠃΕٌຄຍࠟଡཱིבڕ

ᣄᎅ堚ᄑΖ۟سٵٽٌ࣐࣍யழၴΔ၇ृᔄृፖຄढࡉຄኞऱᣂএ࿛࿛Δᠦၲٌ࣐Ծൕ

۶ᓫದΛ ࠡڻΔൣቼᙰϘc_១໢ٌ࣐ϙຍଡᄗ࢚ᅝྥਢ૞ٌ࣐شຍଡൣቼࡳࠐᆠऱΖൣ
ቼᙰϘc_១໢ٌ࣐ϙ઎ࠤ܂ᑇګݮࠐشאױԫଡ១໢ٌൣ࣐ቼኔࠏढٙΖᇠᄗ࢚ᝫشױ
܂ᇷಛցխऱᣂএΰಖ܂ r_១໢ٌ࣐αאຫ૪ᣂ࣍ਬଡٌ࣐ऱᇷಛΖڼ؆ΔڶԱٌൣ࣐
ቼΔՈ༉ڶԱԫଡᑓڤΖڼطᝫ౨൓ࠩ఺ᇻΕଗ၊Ε᎑᝜Εቃૡ࿛ઌᣂൣቼ֗،ଚࡳᆠ

ऱᄗ࢚Ζۖ׊ᝫ౨৬مದ،ଚࡉ،ଚࡳᆠנऱᄗ࢚ፖٌൣ࣐ቼٌ֗ൣ࣐ቼࡳᆠנऱᄗ࢚

հၴऱᜤᢀΖႉঁਐנΔሎشՀ૿ຫ૪ऱൣቼሎጩΔຍൣࠄቼᝫאױৰ១໢چൕٌൣ࣐

ቼϘૠጩϙࠐנΖ 

वᢝ࢚ᔆᜤᢀΕნፋઌᣂऱᄗءၴ࢚ᄗمΕ৬ࢤᔆ᥆ء࢚Δൣቼਢࠥ྽ᄗߠױڼط

ऱ່۞ྥऱ௃ਮΖႛൕՂ૪ऱࠏ՗༉֟۟אױᄗਔൣشנቼࡳᆠᄗ࢚ऱՀ૪քጟൣउΚ 
Ϥ1 Δਢԫጟۥߡଚጠհ㻽ݺऱၦΔۥߡࡳᇠൣቼխᖜٚ௽ڇᇠൣቼ㠪ऱΔ࣍ڇژנွࢼ 
යٙ೶ၦ17Δڕ၇ृΕᔄृ࿛;Ϥ2 ၇ᔄᣂএΔڕᣂএΔࡳऱ௽ࠐದمᇠൣቼխ৬ڇנွࢼ 
ຄढᏝ௑ᣂএ࿛Δݺଚጠհ㻽ൣቼᎈᖄऱᣂএ;Ϥ3 ।૪ԫଡൣቼၞԵࠩ׼ԫଡൣቼխΰګ
㻽ࠡ՗ൣቼαڶۖڼڂԱᄅᆠΖֺבٌڕᅝ،܂㻽՗ൣቼܶൣٌ࣐࣍ቼխழΔ༉᧢ګԱ

ຄԱΖຍ༉ਢϘ༊Եϙ ; Ϥ4ٌࢨཱིב ༼֗ൣቼழڶאױრ࢙ฃ،ऱԫ૿ֱࠄΔԳଚ֧ڇ
�����������������������������
ፖ[Devlin, K.,1991][Barwise,J.,et al. 1983(1999)]ߠፖයٙ೶ၦਢൣቼ፿ᆠᖂ֧ԵऱΔ։ܑ೶ۥߡ 17

[Barwise,J. 1987]. 
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ቼழൄਢຍᑌΖֺൣش  ; ང㻽Ϙᔟᆝϙ᧢ڼଚጠݺऱຝ։ൣቼΔ࣐ഇլመਢٌנ᝜၇ፖڕ
Ϥ5 ऱ௫֗ࠡຝ։೶ၦऱ߷ຝ։ऱփ୲ΔൄՈ൓ࠩԫ،נ࠷ܛቼऱԫຝ։೶ၦΔൣנડ׽

ଡൣቼΔຍ༉ਢϘދᐙ᧢ངϙΖֺڕൕٌދشױ࣐ᐙ൓ٌנຄΕཱིࠟבଡൣቼΖᅝྥދ

ᐙ᧢ངऱפய᎛լַڼ࣍Ζኙԫࠄᓤᠧऱൣቼᝑݺଚൄ౨ދشᐙ൓נԫࠄॺൄشڶऱ࿨

ዌΰլԫࡳਢൣቼαګ㻽ዌທࠡהढٙΰץਔൣቼαऱૹ૞ٝګΖދ؆ڼᐙሎጩൣڇቼ

෻ᓵՂՈৰشڶΰݺଚא৵֮ີᄎᓫ֗α; Ϥ6 נԾ൓࢓࢓ૉեᇷಛܔऱൣቼխᏺڶբڇ
ԫנհൄ౨൓طαΖڤ࿨࣠ሎጩࡉዝጩΰࠄऱ࿨ዌΖຍ༉ਢൣቼऱԫشڶࢨԫጟൣቼ׼

ᣊઌ२ऱൣቼΖֺڕൕٌൣ࣐ቼ൓נ఺ᇻଗش࿛࿛ൣቼΖൕۖ㶷سԫហઌ२ऱᄗ࢚֗،

ଚऱᜤᢀΖ࿛࿛Ζ 

ԫದΔൄ౨ٽයٙαᜤࠄ౨ᝫ૞٦಻ՂԫױऱΖ༓ଡൣቼΰߢՂਢኙԫଡൣቼۖא

ழڶΰऱ࿨࣠αڤԱΖຍጟሎጩڤΖຍ༉૞֧Եൣቼሎጩࠐ࢚ऱᄗڍޓαנᆠࡳΰנ֧

ԾਢଡൣቼΔ֘ࢨመࠐᝑΔൣࠄڶቼױ઎ګਢط༓ଡޓഗءऱൣቼΔא᎖٦ࢨૉեॵף

යٙΔ࿨ګۖٽऱΖֺױٌ࣐ڕ઎ګਢٌבढ঴ፖٌבᙒኞࠟଡൣቼ٦ॵףૉեයٙ೚

ऱֱشԺۖԾኔڶ༴૪ֱऄᒔኔਢଡ࢚ቼऱᄗൣ࣍ΔഗߠቃאױቼΖ࿛࿛Ζൣٽऱᓤګ

ऄΖ֮֗ء৵ᥛ֮ີრڇᎅࣔ׽Ꮑ១໢ՠࠠ༉౨༴૪Ղ૪ٺႈփ୲Ζ࢓৵ᝫᄎ઎ࠩΔຍ

  Ζࠐದᚌભऱൣቼ෻ᓵم৬אߩഗ៕Δ܂ऱᑇᖂ෻ᓵړߜڶ༴૪փ୲ࠠࠄ

ࡳ༓ଡൣቼࢨԫଡشנ࿯׽Δ[ॵᙕߠᇡ]ᆠࡳᑇᖂ༴૪ՠࠠऱװଚฃݺᒧ༏Δ࣍ૻ
ᆠᄗࡉ࢚ᎈᖄנᣂএऱ༓ଡࠠ᧯ኔࠏΔא᎖٦១໢ᇞᤩΖ 

2.2.1 ᄗ࢚ፖࠡীڤऱࡳᆠڤݮ 

๺ڍᄗ࢚ຟشאױයٙ೶ၦࠐ।૪ΖՀ૿ਢԫࠄኔࠏΚc_၇ृ  x|c_១໢ٌ࣐(l,x,y, 
m,g;l1,l2),c_ᔄृ y|c_១໢ٌ࣐(l,x,y,m,g;l1,l2),c_᝜ຄཱི m|c_១໢ٌ࣐(l,x,y,m, g;l1,l2),c_
೸঴ g|c_១໢ٌ࣐(l,x,y,m,g;l1,l2),c_ٌ࣐໱ٽ  l|c_១໢ٌ࣐(l,x,y,m, g;l1,l2)࿛Ζᝫאױ
ڕ ,ࢤ᥆ڶ18ፖറڤଚऱറ᥆ী،נᆠࡳ c_၇ृऱറ᥆ীڤ㻽Κ[c_၇ृ]=[x|c_១໢ٌ࣐
(l,x,y,m,g;l1,l2)]Δᇠীڤऱറڶ᥆ࢤਢ [x|c_១໢ٌ࣐(l,x,y,m, g;l1,l2)]. 

c_၇ᔄᠨֱ,ڕֺ,ऱᇷಛփ୲࢚ᄗګݮآࡸᑉழࠄԫנᆠࡳױΔՈ؆׼  <x,y>|c_១
໢ٌ࣐(l,x,y,m,g;l1,l2)࿛ΖϘc_၇ᔄᠨֱϙኔᎾՂਢ၇ᔄࠟଡၦऱݧኙΚ<x,y>|c_១໢ٌ࣐
(l,x,y,m,g;l1,l2)= <x|c_១໢ٌ࣐(l,x,y,m,g;l1,l2),y|c_១໢ٌ࣐(l,x,y,m,g;l1, l2)>Ζ ઌᚨऱীڤ

�����������������������������
ނଚݺ 18 type᤟ګϘীڤϙΔڶრፖ෼ګऱ᤟ټϘᣊীϙઌ೴։ΖࠟृࠡኔਐጠٵԫऱढٙΔ׽
ਢᣊীཏሙڇشچԱ؁ऄᏆ഑Δݺଚຍ㠪ঞڇش፿ᆠᏆ഑Δਚڇ๬፿Ղ٣೴։ԫՀΖীွࢼڤ

ሎጩցਢ[Devlin, K.,1991]Ε[Devlin,K. 1990]ࡉ[Barwise,J. 1987]ଈ٣֧ԵऱΔᕣጥ׽ਢಾኙ௽ࡳ
ऱᣊীऱढٙࡳᆠऱΖ[Devlin, K.,1991]խኙীڤ೚Աറ॰ઔߒΔ൓ڶנᔊऱ࿨ᓵ˖ԫ֊ࡎᠲຟ

ፖွࢼढٙܛΔွࢼڤጟীࠟנᆠࡳයٙ೶ၦشp:T.[Devlin, K.,1991]:ڤϟᔶڕګ।૪چ࿛Ꮭױ
ൣቼွࢼΖݺଚ૞ޣԫ֊೶ၦຟנွࢼױԫଡীڤΔܛ،ऱറ᥆ীڤΖ㻽ݺڼଚ֧ԵԱ࿨ዌ೶

ၦᄗ࢚Ζຍᑌ೚ऱړ๠ਢݺࠌଚऱ༴૪፿ߢΰآ֮ءᓵ֗αਢൎᣊীऱΔۖڇאױ׊ীڤᓵ഑

Ղ৬م࿨ዌΖא৵ऱ֮ີᄎᓵᢞΔຍਢԫଡॺൄૹ૞ऱ෻ᓵՠࠠΖ 
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࿛ڤ㻽Κ[<x,y>|c_១໢ٌ࣐(l,x,y,m,g;l1,l2)]=[<x|c_១໢ٌ࣐(l,x, y,m,g;l1,l2),y|c_១໢ٌ࣐
(l,x,y,m,g;l1,l2)>]=<[x|c_១໢ٌ࣐(l,x,y,m,g;l1, l2)],[y|c_១໢ٌ࣐(l,x,y,m,g;l1,l2)]>= [x|c_១
໢ٌ࣐(l,x,y,m,g;l1,l2)]×[y|c_១໢ٌ࣐(l,x,y,m,g;l1,l2)]. 

ৰൣڍउਢط༓ଡൣቼᜤڇٽԫದ֧נԫଡᄅᄗ࢚ΖՀ૿ਢԫଡࠏ՗Ζ 

c_᠏ᔭ೸ z|{ c_១໢ٌ࣐ (l1,z,y,m1,g)У c_១໢ٌ࣐ (l3,x,z,m3,g)У c_ᖑڶ
(l2,z,g),l1 l2 l3 }Δ 

life_time(c_᠏ᔭ೸)= l1 l2 l3.ΰڍଡൣቼᜤࡳٽᆠऱᄗ࢚૞ڤ᧩ޣ࿯ژسࠡנཚΖα 

ط l1 l2 l3ױංव l1*l2*l3.ຍ㠪࿨ٽฤУਢࠟଡൣቼऱףתሎጩ,৵૿ڶտฯΙ࿨ٽฤ
।ࠟقଡᎲ൷ऱழ़໱ګٽٽԫଡऱሎጩΔᣂএฤ*।ࠟقଡழ़໱ٽছ৵Ꮂ൷Ζ᧩ྥ
ຟየߩ࿨ٽ৳Ζ 

2.2.2 ᣂএွࢼ  

֧ၞᄅᣂএऱᣂ᝶ՠࠠ༉ਢՂ՛ᆏࢬᘯऱ᥆ွࢼࢤΚૉ TਢԫଡীڤΔݺଚش T।ق T
ऱ௽ڶ᥆ࢤΰܛ Tऱڶࢬցైຟڶऱ᥆ࢤαΖ֧Եᄅᣂএਢᄕጤૹ૞ऱפ౨Δݺଚش٦
ԫࠏࠄ՗ࠐ᤭૪ᇠࡳᆠऱփ୲ኔᔆΔאᚥܗ෻ᇞહ৵ऱუऄΖ 

1.  ૉ ਢଡ១໢೶ၦΔঞ ऱ௽ڶ᥆ࢤ༉ਢ،റ᥆ऱীڤ[ ]ऱ᥆ࢤ [ ]Ζ 

2.  ૉ = ( )ਢԫଡᓤٽ೶ၦΔঞ᥆ࢤ [ ( )]ਢ ( )ऱ௽ڶ᥆ࢤΔࠠڶᇠ᥆ࢤऱ
ᣊΔࠡীڤਢ [ ( )].ຍ㠪ਢނ ( )ᅝ܂ଡ᧯೶ၦኙৱऱΖ᥆࣍ᇠᣊऱढٙ ᚨࠠڕڶ

Հ࿨ዌΚ = ( )Δየߩ :[ ׊[ :[ ]. 

Δଡ᧯೶ၦڕֺ c_១໢ٌ࣐(l,x,y,m,g)ऱ௽ڶ᥆ࢤ [c_១໢ٌ࣐(l,x,y,m,g)]ᚨ۟֟ץ
ਔΚ،ਐጠԫጟषᄎ۩㻽Δਢ࿇ڇس໱ٽ l ऱ x ፖ y հၴऱԫጟ܂ٽ۩㻽Εٵٽ۩㻽Ζ
ਢᆖᛎ۩㻽Δਢ၇ᔄ੒೯Δ۟֟௫֗նଡ೶ၦΚڇழ़໱ٽ lΔࠡၴ xፖ yٌངԱຄढ g
ፖຄኞ m࿛࿛Ζڂ㻽ਢ܂ٽ۩㻽༉૞࠹ԫࡳऱ๵࿓ࠫપΔڂ㻽ਢٵٽ۩㻽ࡉᆖᛎ۩㻽Ծ
૞࠹ԫࡳऱऄ৳ΰᆖᛎऄαࠫ પ࿛࿛Ζΰຍࠄ᥆ࢤឈլԫࡳऴ൷ܶڇ [c_១໢ٌ࣐(l,x,y,m,g)]
խΔױ܀ൕ،ऱՂۯীڤ࿛๠ऱ᥆ࢤᛧ൓Ζα 

ፖڼઌᚨڶچΚr_១໢ٌ࣐= (l,x,y,m,g). [c_១໢ٌ࣐(l,x,y,m,g)].19،ਢଡᣂএΔش

l:Loc,x,y,m,g:1ρխΔܶᆠਢ,࣐ຫ૪πr_១໢ٌڇ l,x,y,m,gհၴڶ�“r_១໢ٌߢࢬ”�࣐ऱᣂ
এΖ 

3. ૉ ਢଡයٙ೶ၦΖݺଚঞຏመᣂএࢼ ΰွ׻ࢨ ڕΖֺ܂ᖙ۩ၞࠐαွࢼ [m|c_ 
១໢ٌ࣐(l,x,y,m,g)]ፖ [g|c_១໢ٌ࣐(l,x,y,m,g)]Δ༉։ܑਢ១໢ٌ࣐ᓿղऱຄཱིፖ೸঴

�����������������������������
19 ຍ㠪 x.f(x)ਢ ChurchऱࠤᑇွࢼಖᇆΔאشൕࠠ᧯ऱࠤᑇኙᚨխנွࢼԫଡࠤᑇΖ Ո׻೚ࠤ 
ᑇွࢼሎጩցΖຏൄ፿ߢᖂՂشڍԫցࠤᑇΔࠀፖ؁ऄ࿨ዌઌᣂᜤΖݺଚຍ㠪شԱڍցࠤᑇΔ

 ԱԫᢰΖڇ࣋؁ऄᇷಛᑉழނ



 

 

                  ൣቼΫΫิ៣˂࣋ژ᢯ნ፿ᆠवᢝऱ৾ᅝ௃ਮʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ˄ˈʳ

ऱ᥆ࢤΖ [x,y|c_១໢ٌ࣐(l,x,y,m,g)]ਢط១໢ٌ࣐৬مದऱ၇ृፖᔄृᣂএΖ 

ءԱഗࠎ༽բᆖွࢼᣂএ܀ऱՠࠠΖܑشΔᏁ૞֧ࠄழΔ૞।ሒऱᣂএ૞ᓤᠧԫڶ

૞ై㻽֧הࠡشՠࠠᄷໂԱഗ៕Ζֺڕຄཱིፖຄढհၴऱ࿛Ꮭٌངᣂএ�—�—೸঴Ꮭ௑Ζ
 ଚ࿑პᇞᤩԫՀΖݺऱ।૪Ζࠄᓤᠧԫޓشउᓤᠧ૞ൣڂ

r_ ೸ ঴ Ꮭ ௑ 20 [<id.,nominal_value.>(g,m|c_ ១ ໢ ٌ ࣐ (l,x,y,m,g))]= 
[g,nominal_value.m|c_១໢ٌ࣐(l,x,y,m,g)]21.ຍ㠪ऱ<id.,nominal_value.>ਢଡԲցሎጩց
٨,รԫଡਢଡ㠬࿛ሎጩց id.,รԲଡਢϘټᆠଖϙሎጩց nominal_value.,ڇش܂Բցය
ٙ೶ၦ٨(g,m)Ղ,൓ࠩԲցයٙ೶ၦ٨(id.g,nominal_ value.m) =(g,nominal_value. m). ຍ
㠪ऱ(g,m)ᅝྥਢਐൣቼ c_១໢ٌ࣐(l,x,y,m,g)խऱ೶ၦ(g,m).ۖ dot ᑇࠤ nominal_value.
ຄኞڇش܂ m Ղऱ࿨࣠ਢຄኞ m ऱټᆠଖ,Ոܛป૿ଖ,ڂ㻽ᇠ᥆ࢤਢຄኞऱڶࡐ᥆ࢤ,
ش dotࠤᑇ।قΖᇠයٙ೶ၦ٨ऱীွࢼڤਢ[g,nominal_value.m|c_c_១໢ٌ࣐(l,x,y,m,g)],
٦ኙ،೚᥆ွࢼࢤ༉൓ࠩൣڇቼ c_១໢ٌ࣐(l,x,y,m,g)խऱ g ፖ m ऱټᆠଖऱցೝऱ᥆
,ԲցᣂএܛՈ,ࢤ [g, nominal_value.m|c_១໢ٌ࣐(l,x,y,m, g)]. 

ᚨᇠࣹრ,᥆ွࢼࢤሎጩց  ೶ၦՂΖڇش܂ՂΔۖլਢڤীڇش܂

3. ൣቼזᑇፖൣቼጻ 

ՂᆏಘᓵԱൣቼփຝᄗၴ࢚ऱᜤᢀΖൣط۶ڕ֗אቼࡳᆠנᣂএΕଡ᧯Εଡ᧯ցิፖழ

़໱ٽ࿛ၦΖءᆏݺଚࠐ઎ൣቼၴऱᜤᢀΖຍጟᜤᢀՈၴ൷چ৬مದԱط،ଚࡳᆠऱᄗ

༓ଡൣቼᆖመሎࢨԫଡطΔ؆ڼ।૪ຍֱ૿փ୲ΖࠐቼᣂএൣشଚലݺհၴऱᜤᢀΖ࢚

ጩ᠏᧢׼ګԫଡൣቼ(ܑࢨऱढٙ)Ոਢൄߠऱ෼ွΖ،ଚشױਠ୴ࠐ।قΖ࿨ٽದՂᆏ
ऱփ୲ൣߠױቼՂࡳױᆠԫଡזᑇ,ᅝྥਢଡຝ։זᑇ(partial algebra),ۖࠡ׊Օڍᑇᣂএ
ፖਠ୴ਢԼ։Ϙ࿕งϙऱΖຍጟ࿕งࢤऴ൷ᐙ᥼ဲࠢᇷறऱิ៣Ζኙᑇᖂ෻ᓵऱ৬๻ਢ

ᑇᖂխऱᣂএ֘شऱਢؾᑇᖂ࿨ዌऱהࠡࢨᑇזቼൣمছᝫլवሐΖ৬ؾᐙ᥼Δس㶷ܡ

ਠᄗ࢚࿨ዌխऱᜤᢀΔ࿛࿛Ζאཚ່৵ኔ෼شᑇᖂዝጩ֘ਠᄗ࢚৸ፂΔץਔൕဲࠢዌທ

ऴࠩߢ፿ٌᎾፖᎁवመ࿓խऱᇷಛ༼࠷Δࠡխ๺ڍᛩᆏຟؘႊኔ෼ٵڇԫଡᑇᖂ࿨ዌ

խΖאױუߠຍጟᣂএፖᜤᢀᄎॺൄհڍΔ֮ءႛە਷༓ଡፖဲᆠ༴૪ऴ൷ڶᣂऱᜤᢀ

ፖሎጩΖ 

3.1 ൣቼ᧢ངፖൣቼሎጩ 

�����������������������������
شࡳଚપݺ 20 r_܂ᣂএᄗ࢚ऱᑑ፾ᙰ.ຍᑌ೚ऱؾऱਢ㻽Աᏺױףᦰڂ.ࢤ㻽۞ྥ፿ߢխຏൄٵش
ԫଡဲ፿(๬፿)ਐጠᣂএڶࠠࡉᇠᣂএऱढٙ࿛. 

شଚ૞ݺڼڂ.ԫଡ೶ၦऱൣउࡳࡐխڤᐞᣂএሎጩەᆖൄᄎ,؆׼      ሎጩشڕֺ,ڤ
(x,y,Ξ,z). [x,y,Ξ,z|Ξ], شܓঁא෼ګऱ Curry֏᧢ང,੷۟ױऴ൷ᐊګ (x,y,Ξ,z). [x,y,Ξ,z|Ξ]
 (شᑉլ).࿛[x,y,Ξ,z|Ξ].(x,y,Ξ,z) ګ೓౤ᐊࢨ

21 , ਢ Bacusऱ٨ݧሎጩցΔڇش܂࿛९ऱሎጩց٨ՂΔ൓ࠩ࿛९ऱ࿨࣠٨Ζڼ՟९৫㻽 2. 
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 ១໢ऱൣउΖ່ࠄ઎ԫࠐԫጟൣቼΖ٣׼ګ֏༉᠏ޓ᧢܂ቼ࿑ൣࠄԫط

1αᔟᆝ 

ኔᎾՂᔟᆝࠀլ㶷سᄅൣቼΔࠀլਢൣቼ᧢ངΔۖ׽ਢ௫֗ൣቼऱ֧شΖٌڇᎾፖ

৸ፂխࠀ࢓࢓լᏁ૞ݙᖞش֧چԫଡൣቼۖ׽ਢ֧ش،ऱԫଡೡ૿Δܛឆᓈԫຝ։೶ၦ

լ༼Ζຍຝ։೶ၦ۞ྥսڇژΔ׽ਢٌڇᎾࢨ৸ፂխྤᏁ༼ࠩ،ଚΖຍጟشऄբ֘ਠڇ

ဲ፿ՂԱΖݺଚપشࡳ \ . ( ) ।ܶق೶ढٙ ( )խᔟᆝൾ೶ၦ٨ ΰױ౨ܶ׽ԫଡ೶

ၦΔՀٵΖαխऱڶࢬ೶ၦΖ 

ᜰࠏᝑΔc_᝜၇(l,x,m,g) \y.c_១໢ٌ࣐(l,x,y,m,g)Δc_נᔄ(l,y,g,m) \x.c_១໢ٌ࣐
(l,x,y,m,g)Δ܂אױ㻽၇ᔄࠟጟൣቼऱࡳᆠΔۖ  c_᝜၇  (l,x,m,g).(\y.c_១ᅝٌ࣐
(l,x,y,m,g)), c_ᔭഇ  (l,y,m,g).( \x.c_១ᅝٌ࣐(l,x,y,m,g)) ܂ױ㻽ຍࠟଡဲऱࡳᆠΖ(׽ਢ
،ଚऱԫጟࡳᆠΖڂ㻽၇ᔄڶழᝫױլ༼֗ຄཱི࿛ΖۖڂᝫڤݮהࠡڶױऱࡳᆠΖֺڕ

c_᝜၇ 1(l,x,g) \y,m.c_១໢ٌ࣐(l,x,y,m,g)࿛Ζ) 

Հ૪ᣂ࣍ᔟᆝሎጩցऱࢤᔆਢ᧩ۖߠ࣐ऱΖ 

๻  =τa,b,c,Ξυਢଡ೶ၦ٨Δ ਢଡඈ٨ሎጩցΔ ( )ਢଡൣቼΖ᧩ྥڶΚ 
͊? � � � ? � � ���
͊?D�?E�?F�?Ξ� � � ? � � ��ΰؐڤՈ១ಖ܂?DEFΞ� � ��α�
͊?D?D?E?F?Ξ� � � �?D?E?F?Ξ� � ���

͊etc.                
ቼՈൣ࣍شਝ౨ሎ،ࠌϘܶ೶ढٙϙຍଡܶᒫऱ๬፿ΔشࠌრڶଚݺᆠխࡳՂ૪ڇ 

 ቼऱ༴૪࿛ढٙΖൣ࣍شሎאױ

2αᏺܔ 

ګ๻უאױ஁ฆΖຍᑌऱԫගൣቼڶ૞ైՂ࿑ࠄਬڇਢ׽ΔۿԼ։ઌڼ࢖ቼൣࠄڶ

ਢطԫଡխ֨ൣቼᆖլٵଥإດଡګݮऱΖຍ༉֧נԱᏺΕܔΕཙז(ང)ሎጩΖݺଚࢬ
ᘯऱଥޏਢኙൣቼऱփຝ࿨ዌऱޏ೯Ζ๻ , ਢࠟଡൣቼΔeਢଡᇷಛցΔݺଚش = @e 
।ق ਢڇ Ղၞףᇷಛց eऱ࿨࣠Ζઌ֘ऱሎጩಖ܂ = e. Հ૿ਢ១໢ऱࠏ՗Ζ 

ຏൄᎁ㻽ᢤಬהԳԫٙࣟ۫, ᚨᅝਢ۞ᣋ22࿯ፖኙֱࢬᏁ૞ऱࣟ۫Ζc_ᢤಬ(l,x,g,y) 
c_࿯ፖ(l,x,g,y)@πr_ᎁ㻽,Pre(l):Loc, x,c_Ꮑ૞(Pre(l),y,g);1ρ23֘ࢨመڶ,ࠐ c_࿯ፖ(l,x,g,y) 
c_ᢤಬ(l,x,g,y) πr_ᎁ㻽,Pre(l):Loc, x,c_Ꮑ૞(Pre_l,y,g);1ρ(ൕൄ෻ᝑΔ৵ԫ।૪լ֜
۞ྥΖᕣጥ໢ൕሎጩᝑࠟڤ࿛ᏝΖ)  

 
�����������������������������
22 Հ૪ऱࡳᆠ࢙ڤฃԱϘc_۞ᣋϙܶᆠΖᏺףԫଡਐጠ۞ߪऱฤᇆΰֺشڕ THISα༉౨೚ࠩΖΰᑉ
ฃΖα 

ەඍᝫᏁ٦࠷؁ऄՂऱ࣍᥆ࠄπr_ᎁ㻽,Pre(l):Loc, x,πr_Ꮑ૞,(Pre(l),y,g;1),;1ρ.ຍشՈ๺ᇠڤڼ 23
ᐞΖ 
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Հ૪ᏺܔሎጩऱࢤᔆਢ១໢ऱΖ 

๻ , ਢࠟଡൣቼΔ๻ , ਢࠟଡ༴૪ΔeਢଡᇷಛցΖ 
͊ #H#H #H��� #H#H #H��
͊ H H H�� H H H��
͊ૉ �ঞڶ #H #H��

ૉڶޓ e ,ঞڶ e e; etc.           
 ፖᏺܔሎጩԫᑌΔཙངሎጩՈਢৰૹ૞ऱ৬ൣمቼၴᜤᢀऱֱऄΖݺଚش [b\a]।
شق bཙང խנ෼ऱڶࢬ a൓ࠩऱᄅढٙ Ζ 

٣઎ᇷಛցऱཙངΖՀ૿ਢଡࠏ՗Κ 

  :Ա఺ᇻԱګᦞ,༉شࠌᦞۖਢຄढऱڶխ᠏ᨃऱլਢຄढऱᖑٌ࣐࣠ڕ

 c_఺ᇻ(l,x,y,m,g)  c_១໢ٌ࣐(l,x,y,m,g)[πr_ה೯-ᔢฝ,l2:Loc,y, شࠌᦞ#g,y,x;1ρ\
πr_ה೯-ᔢฝ,l2:Loc,y,ᖑڶᦞ#g,y,x;1ρ] 

[ πr_Ꮑ૞,Pre(l2):Loc,x, شࠌᦞ#g 1ρ\πr_Ꮑ૞,Pre(l2):Loc,x,ᖑڶᦞ#g;1ρ] 

[ πr _ᖑڶ,Post(l):Loc,x, شࠌᦞ#g;1ρ\πr _ᖑڶ,Post(l):Loc,x, ᖑڶᦞ#g;1ρ] 

[ πr_ኑᣋ,pre(post(l)):Loc,x, شࠌᦞ#g, ᖑڶᦞ#m;1ρ\πr_ኑᣋ,pre(post(l)): Loc,x, ᖑ
 .[ᦞ#m;1ρڶᦞ#g, ᖑڶ

৵ڤՈױᐊิګګཙངऱڤݮΚ 

c_఺ᇻ(l,x,y,m,g)  c_១໢ٌ࣐(l,x,y,m,g)[πr_ה೯-ᔢฝ,l2:Loc,y,شࠌᦞ#g, y,x;1ρ,
π r_Ꮑ૞ ,Pre(l2):Loc,x, شࠌᦞ#g 1ρ ,π r_ᖑڶ ,Post(l):Loc,x,شࠌᦞ#g;1ρ ,π r_ኑ
ᣋ,pre(post(l)):Loc,x,شࠌᦞ#g, ᖑڶᦞ#m;1ρ\πr_ה೯-ᔢฝ, l2: Loc,y,ᖑڶᦞ#g,y,x;1ρ,
πr_Ꮑ૞ ,Pre(l2):Loc,x,ᖑڶᦞ#g;1ρ ,πr _ᖑڶ , Post(l): Loc,x, ᖑڶᦞ#g;1ρ ,πr_ኑ
ᣋ,pre(post(l)):Loc,x, ᖑڶᦞ#g, ᖑڶᦞ#m;1ρ]. 

व࣠ڕΔ[ᦞ#gڶᦞ#g\ᖑشࠌ](l,x,y,m,g)࣐c_఺ᇻ(l,x,y,m,g) c_១໢ٌ ګऴ൷ᐊࢨ
ሐൣቼ c_఺ᇻ(l,x,y,m,g)ऱڶᣂ࿨ዌऱᇩΖ㻽Ա౨ො።ຍጟൣउ,ݺଚނཙངዝጩࡳᆠګ
ለᐈऱൣނࠀ.ڤݮቼխऱཙངႛᅝ܂ԫጟ௽ࠏΖ[ᇡߠॵᙕΖ] 

ऱൣउਢߠൄ່ ਢଡൣቼΔࢬ൓ࠩऱ ՈਢൣቼΖࢨ ਢଡ༴૪Δ Ոਢଡ༴૪Ζ

Δኙٚრᇷಛߠ࣐ uΔૉڶ uΔঞڶ [b\a] u[b\a]Ζڤխ u[b\a]।ڇقᇷಛሎጩڤ u
խנ෼ऱ a٤ཙངګ bऱ࿨࣠Ζ 

Հ૿ਢ׼ԫࠏ՗Κ 

 ԱΚ࣐ଚऱ១໢ٌݺ࿯ऱਢຄኞΔ߷༉ਢבངढ঴ऱൣቼխԫֱٌڇ࣠ڕ

c_១໢ٌ࣐(l,x,y,d,e) = c_յངढ঴(l,x,y,d,e) @ (arg:d: [c_ຄኞ]) 
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ཙངՈڶԫࠄ១໢ࢤᔆΖૻ࣍ᒧ༏ΔൕฃΖ 

3αދᐙፖ༊Ե 

๻ ਢଡൣቼΔeਢଡᇷಛցΔየߩ e.ൄڶຍጟൣउΚᏁەᐞਢנ࠷ࡉڇژܡ
ऱԫଡຝ։(׻೚ ऱຝ։ൣቼ)Δ֭ࠌགᣂএ e24مګΖֺ ڕ eܶࢬऱ೶ᑇ׽෰௫ࠩ 
ऱԫຝ։,ەױᐞ ऱܶຍࠄ೶ၦऱຝ։ . 

㻽ݺڼଚە਷ԫጟዌທຝ։ൣቼऱֱऄΚط،ऱܶ׽ਬԫຝ։೶ၦऱຝ։ᇷಛց೚

شଚݺᐙΖދຍ༓ଡ೶ၦՂऱڇ،܂׻ऱൣቼΔګ Proj( ,(i1,Ξ,ik))।ق խܶڶ೶ၦ٨

(i1,Ξ,ik)Ղऱ೶ၦऱ߷ଡຝ։Δ׻೚  ᐙΖދՂऱ(i1,Ξ,ik)೶ၦ٨ڇ

ຍጟދᐙױጠհ㻽່՛ދᐙΖ٦઎Հ૪ऱࡳᆠΚݺଚش Views( (l,j1,Ξ,jn), (i1,Ξ,ik))
ಖԫଡᄅൣቼ༴૪Δ،ط (l,j1,Ξ,jn)ऱࡳᆠխऱ߷ࠄऴ൷ၴࡉ൷ܶڶ᥆࣍(i1,Ξ,ik)խऱ೶
ᑇऱᇷಛցิګΔ׻೚ (l,j1,Ξ,jn)ڇ(i1,Ξ,ik)Ղ്ၲऱΰ֭ࢨದऱαຝ։༴૪ΰጠီ܂ནαΖ
،᧩ྥਢܶ(i1,Ξ,ik)ऱ່Օऱຝ։༴૪Ζ 

ൣቼ༴૪ (l,j1,Ξ ,jn)ڇ (i1,Ξ ,ik)Ղऱދᐙ Proj(  (l,j1,Ξ ,jn), (i1,Ξ ,ik))ፖ
Views( (l,j1,Ξ,jn), (i1,Ξ,ik))ຟᅝ܂ᗑئࠡ࣍م᧯ (l,j1,Ξ,jn)ऱ՗ൣቼऱ༴૪ΖᏁ૞ەᐞࠡ
شױ๠ழנ within (l,j1,Ξ,jn)ࠫૻࠐΖ 

ᅝྥᝫࡳױᆠܑऱދᐙΔ׽૞ڶᏁ૞Ζ 

Հ૿ࢤᔆᎅࣔ Projፖ ViewຟਢދᐙሎጩցΖ 

១໢ࢤᔆ. ๻ (l,j1,Ξ,jn)ਢଡൣቼ༴૪Ζ(i1,Ξ,ik)ਢ(j1,Ξ,jn)ऱԫଡ՗٨Ζ᧩ྥڶ 

Proj( (l,j1,Ξ,jn),(i1,Ξ,ik)) (l,j1,Ξ,jn); 
Views( (l,j1,Ξ,jn),(i1,Ξ,ik)) (l,j1,Ξ,jn); 

Proj(Proj( (l,j1,Ξ,jn),(i1,Ξ,ik)),(i1,Ξ,ik))=Proj( (l,j1,Ξ,jn), (i1,Ξ,ik)); 
Views(Views( (l,j1,Ξ,jn),(i1,Ξ,ik)),(i1,Ξ,ik)) = Views( (l,j1,Ξ,jn), (i1,Ξ,ik)). 

׼ઌ֘ऱਢԫଡൣቼ༊ԵࠩڼΖፖڤਢ֧Եᄅൣቼΰຝ։ൣቼαऱֱګ઎אױᐙދ

ԫଡൣቼխΔൕۖᛧ൓ᄅᆠऱ೚ऄΖݺଚش  withinӺ।قϘ๠ڇӺխऱ ϙΔᦰ܂Ϙা

ቼӺऱൣቼൣ࣍ ϙΖֺཱིבڕΔ༉ਢൣٌ࣐ڇቼխٌבΰ࿯ፖαຄཱིऱ۩㻽Ζٌຄ༉

ਢٌ࣐խऱٌבΰ࿯ፖαຄढऱ۩㻽Ζڼழཱིבፖٌຄຟਢٌ࣐ऱ՗ൣቼΰຝ։ൣቼαΔ

ۖ១໢ٌ࣐ঞױ઎ګਢٌطຄፖཱིࠟבຝ։ิګऱΖᠦၲԱٌ࣐Δຍࠟଡٌבΰ࿯ፖα

༉լ٦ਢཱིבፖٌຄԱΖ 

ϘཱིבϙፖϘٌຄϙຍࠟଡᄗൣٌ࣐ڇڶ׽࢚ቼխթ౨ࡳᆠࠐנΖՀ૿ਢࡳᆠڤΖ 
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24 ௽ܑ૞༼ࠩऱਢΔኙ܂㻽ᐖᆠൣቼऱϘటኔ׈੺ϙۖߢ,எ׽ࢢ౨ەᐞࠡش࠷ԫຝ։Ζڂ㻽

[Devlin, K.,1991]խբڶᓵᢞΔᇠ׈੺լਢൣቼΔ׽౨១֏چ઎ൣ܂ቼΖݺଚ೚ऱઌᅝނ࣍،ऱ
ຝ։ࡳᆠൣګቼΖ 



 

 

                  ൣቼΫΫิ៣˂࣋ژ᢯ნ፿ᆠवᢝऱ৾ᅝ௃ਮʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ˄ˌʳ

c_ཱིב (l1,x,m,y).(c_ב࿯(l1,x,m,y) within c_ٌ࣐(l,x,y,m,g;l1,l2))  

reminder {contains(l,l1),coend(Proj(l,Tmpo),Proj(l1,Tmpo))}; 

c_ٌຄ (l1,y,g,x).(c_ב࿯(l2,y,g,x) within c_ٌ࣐(l,x,y,m,g;l1,l2)) 

reminder {contains(l,l2),coend(Proj(l,Tmpo),Proj(l2,Tmpo))}. 

ຍࠟଡᄗ࢚ਝൕϘב࿯ϙൣቼխᛧ࠷\ᤉࢭᇷಛΔԾൕϘٌ࣐ϙൣቼխᛧ࠷\ᤉࢭᇷ
ಛΖ 

ࣹრΔݺଚآ૞ޣ༊Եऱൣቼፖ๯༊Եऱൣቼڇࢬऱழ़໱٤ݙٽԫᑌΔڶழᏁף

ᎅࣔΔঁאᚨشΖຍ㠪ਢش༼ᙌጩฤ reminderፖᙟ৵ऱᇷಛګݙࠐऱΖࠡش܂ਢࣔػ࿯
઎Δ༊Եߡ๯༊Եऱൣቼխ౨਷ࠩΖ ངԫጟီڇයٙڼऱයٙΖᕣጥߩ༊Եழؘႊየנ
ਢ܂ڇ㻽ഗઌऱહནൣቼխડࠡנԫଡຝ։ΔՈ๺ጠ܂ડ᧩ΰsaliencing,salientifyαޓ၀
֊Ζຍൄֲڇ৸ፂፖ।ሒխॺൄൄߠΔլૻڇࡳ᢯ნᐋխආشΖ 

 ᒧ༏Δԫ৳ൕฃΖ࣍ᔆΔૻࢤૉե១໢ڶՀ૿༓ଡሎጩΔՈຟ֗אᐙፖ༊ԵΔދ

4αףתУΰᜤαፖઌ୲ࢨ 

̺2խᎅመΔ១໢ٌױ࣐ษฃ઎ګਢࠟଡ࿯ፖऱګٽΖ෼ݺڇଚ࿯נ،ऱฤᇆ।૪Ζ 

๻Ӻ, ਢࠟଡൣቼΖݺଚشӺУ ।ق،ଚऱᜤٽ᧯Δጠ܂Ӻࡉ ऱࢨףתᜤمΖ 

๻ , ਢࠟଡഗء༴૪Ζݺଚش У ।ق،ଚऱႃࠀٽ ೚ګऱ༴૪Ζ 

Հ૿ऱࢤᔆאױ઎ګਢൣቼᜤٽ᧯ऱრ৸ऱऴᤚᇞᤩΖ 

១໢ࢤᔆΚ๻ , ਢࠟଡൣቼΔ๻ , ։ܑਢ،ଚऱ༴૪Ζঞ У ਢӺУ ऱ༴૪Ζ 

ൣቼऱᜤٽ᧯լԫࡳਢଡൣቼΔڂ㻽ڶ޲ਐژسࠡࡳழ़Ζ܀բױዌګԫଡൣቼऱ

᧯׌ԱϘյᢤढ঴ϙൣቼऱנᝑΔc_ᢤಬ(l1,x,d,y)Уc_ᢤಬ(l2,y,e,x)ኔᎾՂ࿯ࠏΖᜰ᧯׌
ຝ։Ζאױڼط࿯נյᢤൣቼऱࡳᆠڕՀΚ  

c_յઌᢤಬ(l,x,y,d,e)  (c_ᢤಬ(l1,x,d,y)Уc_ᢤಬ(l2,y,e,x) ) with l = span(l1,l2). 

ຍ㠪 with ਢଡॵףழ़໱ٽ(ࢨழၴ)ऱጩฤΖ،شᙟࠡ৵ऱழ़໱ٽ(ழၴ)ࠐཙང
ΖSpan(ழၴ)ٽছऱൣቼऱழ़໱ࠡ࣍ۯ ਢழ़໱ٽীڤՂऱࠤᑇΔspan(l1,l2)ऱܶᆠਢ
ط l1ፖ l2്ၲऱழ़໱ٽΔܛΔܶץ l1ፖ l2ऱ່՛ழ़໱ٽΖ 

Հ૿ਢ׼ԫଡڶޓრ৸ऱࠏ՗Ζ 

១໢ٌ࣐ (l,x,y,m,g;l1,l2)  (((c_࿯ղ 1(l1,x,m,y)У c_࿯ղ 1(l2,y,g,x))with l = 
span(l1,l2))@{  

πcoend,Proj(l1,Tmpo), Proj(l2,Tmpo);1ρ 

Superiors: 
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c_܂ٽ۩㻽: Ξ 

c_ٵٽ۩㻽: Ξ 

      Ξ 

End_Superior 

}  

ࠄԫףऱൣउ[Cooper, R.1986]Δຏൄᝫ૞ॵمመൣቼᜤشຫ૪යٙ೶ၦழΔམ֧ڇ
ᠰ؆යٙΔ೚ऄፖՂ૿ऱԫᑌΖፖڼઌچۿΔൣቼӺ, ऱϘઌ୲ࢨϙӺ| ΔՈਢৰൄش
ऱΔ׼ԫጟൣቼऱᜤٽ᧯ΖٵᑌՈױॵՂԫࡳයٙࡳࠐشᆠයٙ೶ၦ֧ࢨԵᄗ࢚࿛Ζ༉

լᜰࠏԱΖ 

ኙൣቼᜤٽ᧯ᝫၞױ۩ᏺܔཙངሎጩΔ׽૞ނছ૿ऱࡳᆠ࿑პଥޏԫՀױܛΔᑉฃΖ 

5α༼֒(ᄗਔΕွࢼ)  

 ፖᇷಛց֏Ζټ⽝ଡ᧯֏ΔܛԿጟ༼֒Δנଚႛ࿯ݺ

 ଡ᧯֏. ނԫଡᓤᠧऱڶ࿨ዌऱढٙଡ᧯֏ਢࠌ،౨᠏ངګ೶ၦऱছ༼Ζݺڇଚ
ऱ༴૪խᅝࠡהၦ૞܂㻽ଡ᧯ၞԵᇷಛցழ༉ڶԫଡଡ᧯֏᧢ངΖଡ᧯֏ऱܶᆠਢ࢙ฃ

،ऱ࿨ዌΔൕᖞ᧯Ղނࠐ༽،Ζֲൄ፿ߢխ᙮᜗נ෼ऱټढ֏༉ਢଡ᧯֏෼ွΖ 

ૉ eਢԫଡॺଡ᧯ऱढٙΖݺଚشױ e।ނق،᠏ངګଡ᧯Δ࢙ܛฃ،ऱ࿨ዌΔൕ
ᖞ᧯Ղނ༽،Ζڇ࣍طᇷಛցխଡ᧯ऱۯᆜࣔ᧩ऱ।ࣔԱ،ଚऱଡ᧯ٝߪΔ؁ڇڼڂऄ

।قՂݺଚൄൄ࢙ฃຍଡ᧢ངΖဲڇ܀ᆠ/ဲࢤᑑقழথൄ૞ࠩشΖ 

ऱൣቼխऱࡳ௽ڇ،ނጠᘯᇠढٙΖຍ༉ࠐढٙऱਬଡ௽ᐛشԳଚᆖൄਢ .ټ⽝ 
ಖࠐሎጩց(nickname)ټ⽝شଚݺԫጟऑ֏෼ွΖܛऱൣቼΔࡳԱ߷ଡ௽נ൅ࢤ᥆/ۥߡ
ᙕຍጟشऄΖֺڕΔݺଚൄၞ܂شނ۩ඒᖂ੒೯ऱ׻ၴࢪ೚ඒ৛Ζᕣጥᅝழၞآࠀ۩ඒ

ᖂ੒೯ΖԾڕΔݺଚނ۩߫ൣቼխᕏ႒߫ᔖऱԳ׹܂׻ᖲ(ᕏᕍ୉) Ζ܀Ոൄ׹شᖲਐጠ
ࠡԳΔᕣጥڼழآࠀהᕏ႒߫ᔖΔ࿛࿛Ζຍ༉ਢشढٙऱԫႈ௽ᐛጠᘯ،ऱ೚ऄΖࠡ༴

૪㻽Κ 

c_ඒ৛ nickname(Proj(l|c_ඒᖂ(l,�…),Spat)), 

c_׹ᖲ nickname(x|c_ᕏᕍ(l,x,v)).(ֺለ:c_ᕏᕍ୉/ृ x|c_ᕏᕍ(l,x,v)). 

ሎጩցټ⽝ nicknameਢԫጟऑ֏ሎጩցΖᅝ،ڇش܂යٙ೶ၦ x| Ղࢨਢߡڇش܂
|25xۥ ՂΔ༉ਢല xڇ ࢨ խފዝऱ௽܂شۥߡࡳ xऱጠᘯΔൕۖڶࠡڇױயᒤ໮
հ؆ጠࡅ،Ε֧ش،: nickname(x| ), nickname(x|  ਢॺൄൎऱ֫੄Μߠױ,(
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25 යٙ೶ၦࠡයٙڤਢܶ׽ԫଡൣቼऱ༉׻೚ۥߡΖ 



 

 

                  ൣቼΫΫิ៣˂࣋ژ᢯ნ፿ᆠवᢝऱ৾ᅝ௃ਮʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ˅˄ʳ

 :ګ㵮૪چլᣤ௑ױរቝᐲणဲ,،ଚऱᜤᢀڶټ⽝ຍᐋრ৸Ղڇ

nickname(x| )={ x| :[ ] y. x contains y (y position in   x position in )26} 

ፖڇژ:Հ૪යٙऱढٙߩਢᎅΔxਢየڤ׳ ऱൣቼڤীٵ ፖଡ᧯ y, yڇ խऱ

ፖۥߡ xڇ խऱۥߡԫᑌ׊ xऱᖵ࿓(ᆖᖵ)ऱԫຝ։མਢ yڇ խऱ߷ଡۥߡΖࠡխ

x।ق xऱᆖᖵ,ܛመ࿓چ઎ΔxᖵᆖԱୌࠄ᧢ᔢΔ  [ᇞᤩΖڶՀԫᆏ]መ࿓֏ሎጩցΖ׻

 ᇷಛց֏. ലԫଡൣቼܶࢨ೶ढٙ᠏ངګᇷಛցऱ೚ऄݺଚڇՂ૿ऱࠏ՗խբᆖ
ሖࠩԱΖຍઌᅝ࣍ലড়᧯խటኔࢨچဠዌڇژچऱࠃढ᠏ངګኙ،ଚऱᎁᢝΕ।૪Δຍ

ጟ᠏ང֗ࠡಭ۟֟؁ڇऄՂਢৰشڶऱΖڕࠏΔ๻ڶԫଡൣቼ c_ᕏᕍ(l,x,v)Δݺଚش 

info(c_ᕏᕍ(l,x,v)) =πr_ᕏᕍ,l,x,v;1ρ 

।قፖᇠൣቼઌኙऱԫଡᇷಛցΔ֗ߢܛ،ऱΕਐጠ،ऱᇷಛցΖ֘መࠐՈൄ૞ޣ

 شڕਐጠऱढٙΖֺࢬ،ऱΕ֗ߢࢬ،ګᇷಛց᠏ངނ

deinfoπr_ᕏᕍ,l,x,v;1ρ= c_ᕏᕍ(l,x,v) 

।ނقᇷಛցຫ૪ऱᇷಛփ୲ኙᚨګ㻽،֗ߢࢬऱΕࢬਐऱढٙΖInfo ፖ deinfo ։
ᒧ༏ΔൕڂᔆΔࢤᔆፖ፿ᆠࢤᇷಛց֏ሎጩցΖ،ଚऱ؁ऄװ೚ᇷಛց֏ሎጩցፖ׻ܑ

ฃΖ 

3.2 መ࿓֏ΰᄗ૞α 

መ࿓֏ਢፖژسཚയ֊ઌᣂऱᄗ࢚ΖϘԫ֊ࠃढຟਢመ࿓ΖϙܛΔଡ᧯ፖٙࠃຟਢመ࿓Ζ

Ϙԫ֊መ࿓ຟس੒ڇԫࡳऱΰ۞աऱαழ़㠪ΖϙܛΔଡ᧯ፖٙࠃຟڶ۞աऱژسழ़Ζ 

ૉ ਢଡൣቼΔxਢࠡڇխڇژऱਬଡଡ᧯ΔeਢࠡխऱਬଡٙࠃΖݺଚش (x, )
ፖ (e, )։ܑ।قല،ଚ઎ګਢڇ խ،ଚٺڇ۞ऱژسཚՂᖵᆖऱመ࿓(׻ᖵ࿓)Ζࢨ
๺լشਐڇࢬࡳऱൣቼΔ༉១֏چ։ܑش xፖ e।قΔܛ઎ګਢژسཚՂऱழၴऱࠤ
ᑇ,׻೚ x(ࢨ e)ऱᖵ࿓Ζ 

ਢΔൄൄ܀ᖵ࿓ऱาᒯ༴૪ऱΖנΖᕣጥຏൄਢ࿯լ࢚ढऱᖵ࿓ਢଡॺൄૹ૞ऱᄗࠃ

ڶԫ୚ڶ޲ଚᝫݺढऱᖵ࿓Δࠃ۶༴૪ڕऱຝ։༴૪༉ਢৰૹ૞ऱᇷಛΖ،נ૞౨࿯׽

யऱֱऄΖݺଚෲუ೴։ࠟጟᖵ࿓Ո๺ਢؘ૞ऱΚܛΔࠃढփైڂڇऱዝၞፖࠃढፖ؆

ຝᛩቼऱᣂএऱ᧢ᔢΖছृױუွګਢኙൣشቼ।قऱढٙڇழၴՂऱዝၞऱ।قΰܛ

ኙᇠൣቼऱา֏αΔ৵ृױ઎܂ਢኙଡ᧯ࠡڇᛩቼխऱش܂ۥߡऱา֏Ζਚشฤᇆ೴։

 Ζࠐၲ

๻ xਢଡଡ᧯ΔeਢଡൣቼΖݺଚش x।ق xࡎسࠡڇᖵ࿓խފࢬዝऱۥߡऱᆖᖵΔ
ش e।ق eژسࠡڇཚΰڇژழ੄αխ۞ߪᆖᖵऱዝ᧢Ζ  
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։ၸ੄༴૪אױ઎ګਢኙࠃढᖵ࿓ऱԫଡ२ۿ༴૪Ζኙ xፖ eຟشٽΖࠡუऄڕ
ՀΖ 

๻ x㻽ٚრࠃढΖૉނ xऱژسཚ t։໊ګૉեழ੄ t1,t2,Ξ,tk.๻ St1,St2, Ξ ,Stk ։
ܑਢ x ೚ኙ׻ኪ༴૪τt1:St1υτt2:St2υΞτtk:Stkυࠃނଚݺழ੄ՂऱणኪΖঞࠄຍڇ x
ऱᖵ࿓ऱၸ੄ऱԫଡ༴૪Δ១ጠ೚ xऱ։ၸ੄༴૪Δ࣠ڕኙٚრ jۖߢ, τtj:Stjυຟਢኙ

x ڇழ੄ tjՂऱൣउऱ༴૪Ζޢଡτtj:Stjυ༉׻೚ xऱԫଡၸ੄(j=1,2,Ξ,k) Ζ 

࣠ڕ ᝑΔڕֺ xਢൣشቼ༴૪ऱࠃ Δٙ߷䈥༉ނאױ xऱࠃኪ༴૪τt1:St1υτt2:St2υΞ

τtk:Stkυ઎ګਢ،ऱޓ壄าऱ༴૪Ζ 

ຏൄ׽౨൓ࠩࠃढऱၸ੄༴૪ऱԫຝ։Δ׻ࢨຝ։ၸ੄༴૪Ζᕣጥ׽ਢຍଡढٙऱ

 ۸ᢞΖאױ܂ᙀ։࣫ՠ᧤ߢᖵ࿓ऱຝ։ၸ੄༴૪ΔՈൄਢૹ૞ऱΖຏൄऱ፿ࡎس

Δၸ੄༴૪ΕڕጟᣂএΖֺٺڶױ༴૪հၴٵ༴૪Ζլٵጟլٺڶױढऱᖵ࿓ࠃԫٵ

ࢬ༴૪ᚨᇠਢઌ୲ऱΰٵԫၸ੄ऱլٵढࠃԫٵ㻽ڂᖞ༴૪࿛Ζݙ༴૪Εຝ։༴૪Εݝ٤

ᘯᖩٻઌ୲ࢤαΖ༴૪հၴֺאױለ壄า࿓৫Δਊॾஒၦऱڍኒױ৬ݧمᣂএΖՂࠡࠏ

ኔբ֘ਠԱ壄าᣂএऱݧऱഗءუऄΖݧڼڇᣂএՀ㽬ڍ༴૪ิګԫଡٻࡳႃΖڶױԫ

ࡳ༴૪ႃٻࡳᚹऱگش৵ലאଚݺઌᚨऱᑇᖂ෻ᓵΖم৬אױଚݺᐴ࿨ዌΖኙհࢷऱࡳ

ᆠൣቼΖൕۖٻࡳشႃऱፋរࡳᆠױᎁᢝऱࠃढΖڼ؆Δኙᖵ࿓ऱ։ၸ੄༴૪Ո֧ൣࠐ

ቼऱ൷ᥛሎጩፖ൷ᥛයٙΔܛ᜕ٻઌ୲ࢤᣂএ࿛ऱەᐞΖ᜕ᖩࠟଡֱٺٻ۞ऱઌ୲ፖյ

ࠄຍڶࢬழၴ़ၴՂऱᓤᠧ࿨ዌΖ࿛࿛ΖڇᓤᠧऱൣནΔ֘ਠൣቼس㶷ױش܂յٌࢤ؞

ຟਢૹ૞ۖԾڶᔊऱΖ 

መ࿓ၞԵൣቼ෻ᓵە਷ऱီມԫՀ՗༉ܧ෼נԼ։س೯ΕԼ։᠆༄ऱ௽ࠐࢤΖᕣጥ

 ऱΖࠐኔ࿇୶ದךᄎݶૹ૞Δઌॾ෻ᓵৰߪءࠡڂ܀ছ༴૪ऱ֫੄ᝫৰษᜋΔؾ

3.3 ൣቼၴᣂএΰ១૪α 

լۖߢ໧ൣቼၴऱᣂএՈਢᄕ᠆༄Ծᄕૹ૞ऱΖૻ࣍ᒧ༏Δݺଚլ౨ᇡา㵮૪،ଚΖ׽

ษฃچ઎઎،ऱՕ᧯૿ᎎΖ٣઎ൣቼ፿ᆠᖂऱڶᣂփ୲Ζ 

ൣቼ፿ᆠᖂԫၲࡨ[Barwise,J.,et al. 1983(1999)]༉ᄕࠡૹီড়᧯ൣቼհၴऱᣂᜤ,ጠ
ᣂএشࠀᎁ㻽ਢড়᧯ൣቼ᥋൅ᇷಛऱᖲࠫ27Δ,(constraint)ޔપ܂ involving/involvesࠐᄗਔ
/ຫ૪ຍጟᜤᢀΖຍ㠪 involvesਢԫᣊᣂএΔ[Barwise,J.1987]ނ،ଚ։ګΚ֘ਠ۞ྥࡳ৳
ऱټᆠપޔ(nomic constraint),֘ਠء᧯Ղؘྥᜤᢀऱؘྥપޔ(necessary constraint),ፖ֘ 
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27 ൣቼ፿ᆠᖂऱૹ૞ॾය༉ਢᇷಛ࣍ڇژড়᧯ൣቼऱપޔ(constraint)հխΖ[Barwise,J.,et al. 

1983(1999)][Devlin, K.,1991][Barwise,J. 1987] 
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ਠൎஇࠟጟ᧤ᙀᜤᢀऱ᧤ᙀપޔ(logical constraint) ፖ 28 .  

೶ᅃՂ૪փ୲Δ࿨ٽ፿ᆠဲࠢᏁ૞Δݺଚᙟრ٨ᜰڕՀԫࠄኔࠏΔݦඨ౨ᇞᤩ堚ᄑ

ൣቼᣂএਝૹ૞Δլࢨױ౒ΔԾཏሙڇژΔ๠๠ሖࠩΖᙟ৵ऱ֮ີᝫലᎅࣔΔݺڇଚऱ

௃ਮ㠪ৰ୲࣐༴૪ፖઔߒΕಘᓵ،ଚΖ 

ൣቼ᧢ངፖሎጩ֧נຝ։ൣቼΕ՗ൣቼ࿛ᣂএΔ،ଚਢץ᥊ᣂএऱ௽ࠏΖᖩٻऱઌ

୲ፖյ؞ᣂএൣנ֧ױቼऱٌإ։ᇞ࿛ऱಘᓵΖֺڕᝑΔٌإ։ᇞڇشයٙ೶ၦխऱය

ٙሎጩڤழ༉ਢଳ։ൣउऱࠉᖕΔൕۖګ㻽ଳ։ൣቼऱֱڤհԫΙᣊچۿΔ᜕ٻऱઌ୲

ፖյ؞ঞ֧ױԵΰٙࠃፖଡ᧯ऱαᖵ࿓ऱٌإ։ᇞ࿛Ζ،ଚەڇ਷ࠃढऱࢤژ٥ױΕࠃ

ٙऱױ൷ᥛࢤΕࠃढᖵ࿓ऱٌإ։ᇞ࿛ֱ૿ऱംᠲՂਢഗءऱΖ᜕ᖩࠟٻऱઌ୲ࢤፖյ

 ՠࠠΖءԱഗࠎ༽౨ऱ࿇୶ױढᆖᖵ֗ࠡࠃኘەଚݺ㻽ش܂ऱٌյࢤ؞

ൣቼհၴऱՂՀۯᣂএՈֺຏൄऱᆠᣊ։ᣊऄޓᨋ੒ΖႚอऱٵᆠΕ֘ᆠΕ२ᆠΕ

ኙᆠ࿛ᣂএ࢓࢓੺ૻᑓᒫΔൣشቼ༴૪אױ࿯ޓנᒔ֊ऱࠥ྽Ζൕൣቼ༴૪נ࿇ݺଚ౨

࿯נΔઌُᣂএΔ،ଚ܂ױ㻽ࢬᘯ�”ឆ໧�”ऱᑇᖂᑓীΔ࿛࿛Ζ 

ኙ۟ᣂૹ૞ऱ࣠ڂᣂএՈܓঁࠎ༽ױऱ।ڤֱقΖଈ٣Δኙբᒔᎁऱ࣠ڂᣂএڶױ

Δઌ۴ΕյᇖΕ֧࿇ΕխַΕึ࿨࿛ᣂএڕᣂএΔֺהᔣ२ऱࠡ࣠ڂፖ࣍Ζኙق।ڤ᧩

Ո౨࿯ࣔנᒔ੺ࡳΖՀ૿ݺଚאᎈᖄፖ֧࿇ࠟଡᣂএ㻽ࠏᎅࣔኔ෼ֱڤΖ 

ᎈᖄሎጩցਢ㶷ٺسጟᄅᣂএऱૹ૞֫੄Ζૉեൣቼऱࠌൄژ٥،ଚ௫֗ऱழ़Ε

ଡ᧯ၴ㶷سᜤᢀΔൕۖൣڇቼၴ֧ದᎈᖄᣂএΖᄅᣂএऱ৬ࣔڶ࢓࢓مᒔऱழၴದַࡉ

़ၴᒤ໮Ζԫଡൣቼࢨԫิൣቼऱ࿇سፖ࢓࢓ڇژԾਢ׼ԫൣቼנ෼Εᓭࢨس௣Ջऱၲ

Ζxࠏᘣගᣂএ㻽אܛऱᣂএጠհ㻽֧࿇Ζ࣠ڂۿΖຍጟᣊࡨ ፖ y ᣂএΔyࡠ֛ڶ ፖ z
נ՗ᣂএΔ༉ᎈᖄئڶ xፖ z׀ڶ՗ᣂএΖᣊچۿΔࡳאױᆠΰ௿ᆠαٵઽᣂএΔࡤდΕ
ΕݬࡦΕࡢכΕݬכΔڕᆠΔֺࡳጟሎጩᝫ౨ٺՂছ૿տฯऱףᯗΕల୪࿛࿛ᣂএΖ࠸

Δyڕ࿇ᣂএΖֺ֧ࠩشΔ༉૞سຍጟጟᣂএ۶ழΰ۶๠αᓭق૞।࣠ڕ࿛࿛ᣂএΖࡢࡦ
㶷س zΰس㶷ൣቼαऱٙࠃ༉֧࿇Ա yፖ zऱئ՗ᣂএፖ xፖ zऱ׀՗ᣂএΔ֧ޓ࿇Ա z
ऱ׾ࡎسΰൣڇژቼαΖ࿛࿛ΖՅڼጟጟຟ౨ജ࿯ߩנജ壄ᒔऱ༴૪[ߠॵᙕ]Ζ 

๻ e1,e2ਢࠟଡൣቼ(ٙࠃ)Ζൣ࣠ڕቼ(ٙࠃ)e1ऱګݙ༉რ࠺ထൣቼ(ٙࠃ)e2ऱၲࡨΔ

࣠ڕe2Ζಖ೚πinitiation,e1,e2;1ρΖ(ٙࠃ)e1֧࿇Աൣቼ(ٙࠃ)ଚᎅൣቼݺ t1,t2 ։ܑਢ e1

ፖ e2ऱژسழၴΔঞڶπmeetl, t1,t2;1ρΖრܛ e2ጹ൷ڇ e1հ৵࿇سΖ 

ᣊۿऱΔൣ࣠ڕቼ(ٙࠃ)e1ऱګݙ༉რ࠺ထൣቼ(ٙࠃ)e2ऱګݙΔݺଚᎅൣቼ(ٙࠃ)e1

ึַԱൣቼ(ٙࠃ)e2Δಖ೚πtermination,e1,e2;1ρΖ ࣠ڕ t1,t2։ܑਢ e1ፖ e2ऱژسழၴΔ

ܛπ=e, t1,t2;1ρΖრڶழڼ t2ፖ t1ึጤઌٵΔՈܛ e2ፖ e1ٵழ࿨ޔΖ 
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28 ܶრ։ܑਢ 1.ૉ ਢࠃኔΔ׊ 1Δঞ 1ਢՈࠃኔፖ 2. ๻ ਢਬଡড়᧯ൣቼ, ૉڶ ׊1

ᠲࡎ 㻽ట,ঞ 1Ո㻽టΖ࿛࿛Ζᅝྥຟਢኙড়᧯׈੺ۖߢऱΖ 



 

 

˅ˇ                                                               ຫలစ ࿛                       

� ʳ

ࣹრΔݺଚشԱࠟଡൣቼΖრܛΔᅝ֧࿇ऱਢଡᣂএࢨଡ᧯ழՈຟਢᅝ܂መ࿓ࠐኙ

ৱऱΖᣂএፖٙࠃΕࠃढԫᑌچਢژسࠡڶழ़ऱΔ۟֟ਢژسڶཚΖݺଚאױ༉ࡳڼ

ᆠٺנጟϘழၴ᧤ᙀϙጩฤΖֺڕᝑ till(until,unless),during(when,while)࿛Ζ 

ូ࿨ࠩԫរΔאױᎅᣂൣ࣍ቼאױ৬مದփ୲᠆༄ऱזᑇ෻ᓵࢷࡉᐴ෻ᓵΖ 

3.4 ᣂൣ࣍ቼጻ 

ൣቼਊઌյᜤᢀዌګԫଡጻΔൣ׻ቼጻΖᇠጻऱ׌იਢՂՀۯᣂএΖՂՀ࣍شۯवᢝऱ

ᤉࢭΔᙅ༛ᔣ२ᚌ٣଺ঞΖᙇࡳԫൣࠄቼ܂ഗൣءቼΔ׻ഗءᆏរΖࠡൣהቼਢ౨شഗ

ګسڶ׽ᆏរՂسᆠΖ੔ࡳቼऱൣڶᆏរՂءᆏរΖഗس੔׻ऱΔګسቼຏመሎጩൣء

،ऱሎጩڤΖᙇ೚ഗءᆏរऱൣቼᚨਢഗءऱΔृࢨਢشࠌ᙮৫೏ऱΖޢଡᆏរ๠ॵڶ

ᣊۿֆ෻/๵৳/๵ঞڤݮ।૪ऱઌᣂऱवᢝΖൣ ቼࡳᆠխຫ૪ऱᇠൣቼፖࠡൣהቼऱᜤᢀ

ઌڶದऱᜤᢀՈمጟᣂএ৬ٺהΖൣቼၴऱࠡشໂᏁ૞ழא㴕೯ᖲࠫΔڶᇠᆏរ๠૞ڇ

ᚨ૞ޣΔشࠌழ࢓࢓૞಻ڶჼ༈Ζൣڼڂቼ૞೚ԫូࠄᣊΖݺଚڶԫଡॣޡऱ։ᣊ᧯ߓΔ

Օપਢࠃނढٺࠡࢨଡֱ૿ਊढᔆΕ壄壀ΕฤᇆΕԳᎾषᄎ؄Օຝᣊ֗ࠡઌյش܂։ګ

ኔ෼ᇷಛऱᜤუΖຍ㠪૿ڇڱऱΔຟࠩ༽آਔץጟᣊܑΖຍ㠪༉լᓫԱΖՂ૪ጟጟΔٺ

૞ࠩشԫࡳऱං෻ᖲࠫΔ܀լૻڼ࣍Ζຍ㠪լาಘᓵΖݺଚऱ೚ऄਢΔނᏁ૞ऱवᢝ࣋

 ᅝழऱᇷற௅ᖕᏁ૞ᦀ೯ΖطழشࠌຝᆏរՂΔݝઌᣂऱڇ

4. ᣂൣ࣍ቼ༴૪ 

ൣቼ༴૪ਢൣቼऱᇷಛ࿨ዌऱԫଡૻڶ२ۿΖ،אױ઎܂ਢ(Գᆰխऱွࢼ)ൣቼऱԫଡ
ᑓীΖൣቼ༴૪࿯נԱൣቼীڤऱᇷಛ࿨ዌऱԫଡᇭᤩΔᕣጥ׽ਢ२ۿऱΔ܀،থਢࠠ

᧯࿯נऱΖ֧ڇԵ༴૪հছΔݺଚᣂ࣍ীڤΕ೶ၦΕࠢীցైΕ௽ڶ᥆ࢤ࿛ᄗ࢚Δڇᓫ

ࠩ،ଚڶ٥ࢬऱᇷಛ࿨ዌழ׽౨ਢৰ़ऑچΕৰچွࢼ।૪ΖڶԱ༴૪ऱᄗ࢚Δ༉ױ࿯

ٺऱנᆠࡳ،طࡉଚᝫ૞ᓵᢞ༴૪ݺ৵א૞փ୲Ζ׌ऱຝ։ڶ౨ױࢬଚऱᇷಛ࿨ዌ،נ

ጟၦऱگᚹࢤΔࠡխ༉ڶኙᚨऱᇷಛ࿨ዌऱگᚹࢤΖ 

ቼൣ࣍ଚᣂݺ c_១໢ٌ࣐(l,x,y,m,g;l1,l2)ऱ༴૪(ߠร 2ᆏ) (l,x,y,m,g;l1,l2)ٵழՈ༉࿯
࢚Աᄗנ c_၇ຍ࿛ऱ२ࡳۿᆠΖԫଡൣቼڶױ๺ڍ༴૪Δ،ଚհၴڶԫጟ࠰ᓳᣂএΔຍ
Ոࠌ،ଚࡳᆠנऱٺၦհၴ࠰ڶᓳᣂএΔ࿛࿛ΖՂ૪ऱگᚹڼڇࢤ༉ৰૹ૞ԱΖطՂ૿

ऱࠏ՗אױ઎ࠩΔ༴૪ԫଡൣቼ᜔ਢ૞ࠩشԫࠄᄗ࢚ऱΔຏൄᝫ૞ൣהࠡࠩشቼΖۖݺ

ଚवሐᄗ࢚ԾਢൣشቼࡳᆠऱΔຍ༉௫֗ൣቼ༴૪ ऱ᧯ߓ࿨ዌംᠲԱΖݺଚ೗ڶࡳԫࠄ
ഗءᄗ࢚Δ׻೚፿ᆠ଺፿Δ،ଚऱრ৸೗ࡳਢ۞ࣔऱΔԳଚኙհڶ޲ฆᤜΔլܶࣴᆠΖ

଺፿ፖࠄຍط፿ᆠᒤᡱΖࡨ଺࣍ΔՈܶრࣔཐΔՕ୮ྤฆᤜΔ،ଚઌᅝڤীءഗࠄԫڶ

଺ࡨীࡳאױڤᆠנԫൣࠄቼ༴૪Δطຍൣࠄቼ༴૪Ծࡳױᆠנԫࠄᄅᄗ࢚Δᄅᄗף࢚

Եբڶᄗ࢚Ծၞױԫࡳޡᆠᄅൣቼ༴૪Δ֘ڼڕ༚լբΔ൓ࠩԫଡൣቼ༴૪ጻࡉԫଡᄗ

઎אױ՗ᝫࠏՂ૿ऱط༴૪Ζۿհጻऱ२ߓ᧯࢚ቼፖᄗൣွࢼଚᆰխऱݺ࿨ዌΔਢኙ࢚
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Δࠩطԫࠄᇷಛൄ౨ංዝ׼נԫࠄᇷಛΔֺ ಻ᦞ�”ऱូ᥆Δ֭ۖ“�נංዝױ”�ڶᖑ“�طڕ ֭“�ط
಻ᦞ�”Ծ౨൓נઌᚨ۩㻽ऱٽऄࢤΖ࿛࿛Ζຍࠄᇷಛၴऱᜤᢀਢፖહན֮֏ڶᣂऱΔݺش
ଚऱᇩᎅΔ،ଚਢፖ׈ڇࢬ੺ڶᣂऱΖ،ଚشאױֆ෻ڇ࣋ڤݮᔞᅝऱᄗࢨ࢚ᇷಛΰցα

๠Ζڼ؆ΔൣቼፖൣቼհၴՈڶጟጟᜤᢀΔՈਢፖ׈ڇࢬ੺ઌᣂऱΔ،ଚ౨ᎈᖄנᄗ࢚

ၴऱޓڍޓૹ૞ऱᜤᢀࠐΖຍࠄᜤᢀᚨൣڇ࣋ቼጻऱᔞᅝۯᆜՂΖຍԾ㶷سԱٺጟٺᑌ

ऱංዝΔਢ᥆࣍፿ᆠဲࠢऱΖൣߠױቼ༴૪ᚨᅝ৞ຨ࣍ਬࠄଡංዝΖޢଡ༴૪ኔᎾਢଡ

ຨץΔਢݺطאױଚ࿯נऱૻڶ༴૪ګسऱຨץΖຍᑌΔ۶ิڕ៣Ղ૪ऱጻΔ৾ᅝ࣋ڜ

ଘऱᑇࢬଚ،ࡉऱංዝ࿛ᇷಛ༉۟ᣂૹ૞ԱΖ৵ᥛ֮ີലᇢቹ൶ಘຍጟิ៣ֱऄΔشٽ

ᖂ෻ᖕΖൣطቼऱ༴૪אױ࿯נᇠൣቼࡳᆠऱٺጟၦऱ༴૪ΖՂ૿բᝑࠩٵԫଡൣቼױ

༴૪հၴٵԫଡढٙऱլٵ༴૪Ζڍ๺ڶጟၦՈ༉ٺऱנᆠࡳ،طऱ༴૪Ζٵլڍ๺ڶ

ᚨᅝਢ࠰ᓳऱΖڇٽԫದսྥਢᇠढٙऱԫଡ༴૪Δۖ׊ਢԫଡޓ᠆༄ऱ༴૪Ζ۶ڕ�“ዝ
ጩ�”נຍጟ�“ᓤٽ�”༴૪Δ۶ڕঅᢞፖᓵᢞຍጟ࠰ᓳࢤΔڶ޲ൎڶԺऱᑇᖂ܂৵એਢլױუ
ቝऱΖڇ৵ᥛ֮ີխݺଚല֧Եॾஒၦᄗ࢚Δࠀᓵᢞຍጟլឰ᠆༄ऱመ࿓ऱگᚹࢤംᠲΖ

࿛࿛Ζڶࢬຍࠄփ୲լႛڶᔊΔۖشڶ׊Ζႉ᧢༼ԫ؁Δվ৵ݺଚऱ෻ᓵലא༴૪㻽ഗ

 ৬๻Ζࠐዌٙء

5. ࿨ޔ፿ 

ലൣቼ܂㻽ᎁवቹڤऱᑇᖂᑓীΔڇᄗګس࢚ऱൣቼխࡳᆠΕ༴૪ᄗ࢚Δᚌរࠐ۞ൣቼ

ਢิ៣ፖ࣋ژᄗ࢚वᢝऱ່ࠋ௃ਮΖፖٵڼழൣቼ෻ᓵΰ׽૞࿑ޏףທα༼ࠎԱ෼ګऱ

᢯ნ࣍፿ᆠᖂ৬ഗނᑑΚؾଚऱݺᑇრᆠૹՕΖ،ਢኔ෼זቼൣمऱ෻ᓵՠࠠΖ৬ړߜ

፿ᆠᖂհՂऱؘլ֟ױऱխᑐ෻ᓵհԫΖݺଚᙟ৵ऱՠ܂ᝫലၞԫۼ࢏ޡ،Ε࿇୶،Ζ

৵૿֮ີᝫ૞ᎅࣔΚൣشࠌڇቼխኙᅃΕᆵኔΕ֧شΕᝫ଺ᄗ࢚ऱࡳᆠൣቼऱ೚ऄΖ߷

ழൣቼזᑇऱشפ༉ᄎ᧩൓ޓ堚ᄑΔᅝྥΔױ౨׌૞૞ش،ऱ׼ԫຝ։Ζ߷ழൣቼ܂㻽

᢯ნ፿ᆠऱิ៣ፖژᚏᄗ࢚वᢝऱ່ࠋ௃ਮऱش܂Ոթ౨൓א᧩෼ࠐנΖຍ㠪ࠠڶอԫ

ऱזᑇ෻ᓵΰܑ֗אऱ෻ᓵα༉ॺൄૹ૞Ζ 

ଚ౨ݺࠌ৸ፂऱᑇᖂ෻ᓵΖൕ࢚ۖ៣ΰ࿨ዌαፖᄗิ࢚Εᄗ࢚ᄗمᑑਢ৬ؾଚऱݺ

شࠌऱߢፖ፿ߢ৸ፂǄᅝྥΔ፿࢚ਠᄗ֘(ਔ᧤ᙀዝጩץ)ᑇዝጩזዝጩΔ௽ܑਢ࢚ᄗش

ΰߢ፿αऱᑇᖂ෻ᓵല܂㻽௽ܶץࠏΕ༊ԵࠡڇխΖຍਢٚ۶෻ᓵᖂઝګ९ऱؘطհሁΖ

ፖ࢚ᄗڇထૹ֮ءխΔࠡڇ፿ᆠᖂऱഗ៕Ζم㻽৬ګඨױऱ᢯ნ፿ᆠᖂ෻ᓵթم৬ڼڕ

ᄗ࢚ᜤᢀऱ༴૪ֱऄՂΔႉ൅Ո࿯נԱ༴૪شࢬऱց፿ߢऱᠩݮΖ৵ृᝫᏁ૞ᣤ௑ࡳᆠΖ 

ᄅऱᣂګسࡉᆠࡳچ௅ᖕᏁ૞լឰאױᙟრ༼ᅂழၴΕ़ၴΔאױߓ᧯ଚऱ༴૪ݺ

এΔګݮଡ᧯(ۥߡش࿛)֧ࠀԵයٙ֏೶ၦΕᓤٽ೶ၦΔ࿛ڶ࿨ዌऱ೶ၦΔאױຏመী
ٙࠃࢨ᧯਷ଡەመ࿓֏᠏ۖشױଡ᧯֏Εᇷಛ֏ᙟრ༼֒ΔشױΖڤԵᄅऱী֧ွࢼڤ

ऱၞ࿓խऱൣउ࿛࿛Δઔࠃߒढࡎسࠡڇཚխऱ๺ڍ෼ွΖຍڇࡳૻ׽ࡉቃ٣ᙇࡳऱ༓

ጟᣂএࡉૉեࡳࡐऱցढٙՂऱ೚ऄլԫᑌΖࡉ،ଚઌֺΔٵᑌਢشᄗၴ࢚ऱᣂএࠐ༴

૪ᄗ࢚Δݺଚऱ೚ऄڶৰՕऱᨋ੒ࡉࢤለൎऱګسፖ༴૪౨ԺΖݺଚ౨ࡳᆠ壆ڕ�“ցᄗ
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ऱ፿ऄ֏෼ڤ៣ֱิ࢚ऱဲ፿֏Δᄗ࢚ᄗߒ࿛ᣊढٙΔઔ”�࢚Ε�“၌ᄗ”�࢚ᄗ(ڻ)ࠅ“�Ε”�࢚
ွ࿛࿛Δൕۖᛧ൓ᄕՕऱ۞ࠐطઔߒᄗݮ᧩؆ࠡ֗ߓ᧯࢚ኪംᠲ࿛Ζڼ؆Δݺଚނኙൣ

ቼΕᄗ࢚Εᣂএ࿛ढٙऱ༴૪܂࠷㻽ഗءᑇᖂढٙΔݺࠌଚऱՠ܂౨ړߜڶऱᑇᖂ෻ᓵ

 ᙟ৵ऱ֮ີխ୶ၲΖڇലࠄ৵એΖຍ܂

ᣂএ֗ઌݧ਷ΚൣቼၴऱᣂএፖዝጩΙॾஒၦऱەଚᝫലૹរݺᙟ৵ऱᓵ֮խΔڇ

ᣂംᠲΙ଺፿ऱ෻ᓵംᠲΙழၴ࿨ዌΙᣂ࣍፿ᆠ᢯ࠢิ៣Ι؁ऄ෻ᓵਢ፿ᆠ๵৳ऱွࢼ

ऱ๻უ࿛Ζၞ۩ઌᣂऱ෻ᓵઔߒΔץਔΚᣂ࣍༴૪Δᣂ࣍ী֗אߓ᧯ڤীڤ෻ᓵΔ௽ܑ

ਢ،ፖᓵ഑෻ᓵऱᣂᜤ࿛Ζ 

Ꮣ᝔ 
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0507αࡉഏ୮ 863ૠቤΰറூᇆΚ2001AA114040αᇷܗΔ᠃ڼڇી᝔Μ 
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֮ີ[Barwise,J.1987]ॵൣڶቼ෻ᓵ೶ם֫ەΰSituation Theory Reference ManualαΔױ೶
઎Ζ 

փ୲༉ᄭࠄڶऱঁᥦΖࠡխ࢚ऱ壆ᄗࠩشಘᓵα૞ޡᒤ໮ΰ֗ၞԫ֮ءॵᙕਢ༉ء

۞Ղ૿֫29םΔᅝྥਢ᧢ޓԱઌᚨऱഗ៕ऱ,׊Ոբޓࢬڶ೯ፖ෌ףΖ 
A. ૉեᄗ࢚ऱᑇᖂࡳᆠ 

 ᆠΖࡳᣂऱڶऱፖൣቼࠩش֮ءᆏտฯء
A1 ীڤፖ೶ၦΕൄၦࡉ᧢ᑇ30 

ᆠࡳ A1.1  ীڤਢԫጟᣊীΔܛԫጟٵ٥ڶ᥆ࢤऱΰଡ᧯αढٙऱွࢼΖݺڇଚ

ຍ㠪Δٵ٥᥆ࢤਐऱਢڶઌٵऱΰᇷಛα࿨ዌ31Ζ 

ૉীڤ Tਢਬଡցైᣊ LऱွࢼΔຏൄՈش Tऑਐຍଡᣊ L. 

ᆠࡳ A1.2 ࣠ڕ T।قਬଡীڤΔTխऱցైΰࠐ،נွࢼܛऱ߷ଡᣊ Lխऱցైα
܂ঞጠࢤऱ߷ጟ᥆ڶ௽ࢬ Tࢬ௽ڶऱ᥆ࢤΔࢨ Tऱ᥆ࢤΖش T।قΖ   

ᆠࡳ A1.3 ๻ xਢਬଡଡ᧯ढٙΔݺଚشሎጩڤ x:Tࠐ।ق xڶ T௽ڶऱ᥆ࢤ TΔࠀ
ጠ xਢ᥆࣍ TऱΔՈᎅ xਢ Tऱցై࿛ΖڇԫࡳයٙՀΰਐ࣠ڕী܂ױڤ㻽ଡ᧯αΔx:T
ፖπڤڼΖقπtype_of, x, T;1ρ।شױ T, x;1ρ࿛ய32ΰຍ㠪ਢނ Tᅝ܂ᣂএࠐኙৱΔ
᥆אױࢤᅝ܂ԫጟԫցᣂএαΖ           

ᆠࡳ A1.433  ೶ၦਢীڤऱ௽ڶ᥆ࢤऱ֏ߪΕࠠ᧯֏Εኔ᧯֏Δאױ઎܂ਢ৾ڶՂ
૿ᝑࠩऱ߷ጟ௽ڶ᥆ࢤΰਐԫᣊցైڶ٥ࢬऱᇷಛ࿨ዌαऱԫጟွࢼऱၦΔਢຍଡᣊऱ

ࠢীցైΕွࢼցైΔਢࠡז।Ζ           

ૉ TਢਬଡীڤΔxਢ৾ڶ Tऱ௽ڶ᥆ࢤ Tऱ೶ၦΔڼழݺଚᎅ೶ၦ x৾᥆ীڤ TΔ
Ոᎅীڤ Tਢ೶ၦ xऱറ᥆ীڤΖٵழՈጠ೶ၦ xਢীڤ Tऱࠢী೶ၦΖᇠᣂএಖ೚ x::T. 
Δૉߠ࣐ x::Tঞڶ x:T.  

ࢼऱ،ࡉᇠᣊנޣ٣वሐਬᣊढٙऱΰᇷಛα࿨ዌΔᏁ૞ܛઌ֘ऱԫ૿Δڶൄൣࠃ

ွΫΫਬীڤΖ  

�����������������������������
29 ᇡาൣउᓮߠՀ૿ڶᣂऱုᆬΕࣹᤩΖ 
30 ຍࠄຟਢൣቼ෻ᓵխऱഗءᄗ࢚Ζ 
31 ೶઎̺4ᣂൣ࣍ቼ༴૪ 
32 xΚT,πtype_of, x, T;1ρ,ፖπ T,x;1ρຍԿଡڤ՗ਢլݙᖞऱຫ૪Ζൕছ૿ऱࠏ՗ፖ৵૿ऱᓵ૪
ΰᣊীαլਢྤයٙऱΔۖਢ༉ԫڤਬଡী࣍᥆ࢨࢤਬଡ᥆ڶΔԫଡढٙࠠߢΔԫ౳ۖנ઎ױ

 ऱழ़ΖڇژՂףຍ㠪ᚨᅝڇڼڂऱΖߢऱழ़ۖࡳ
33 ೶ၦፖীڤਢൣቼ෻ᓵխऱഗءၦΖԫ֊೶ၦ xຟנွࢼױԫଡীڤΔܛᇠ೶ၦऱറ᥆ীڤ[x]Ι
ڤଡীޢ Tຟڶԫଡ௽ڶ᥆ࢤ TΔຍࠄਢݺଚףऱΖ 
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ᆠࡳ A1.5 ࣠ڕ xਢଡ೶ၦΔݺଚش[x]।ق xऱറ᥆ীڤΖຍ㠪[ ]ਢଡጩฤΔ׻ীڤ
Ζܶᆠਢൕ೶ၦွࢼ xΰܛൕ xऱᇷಛ࿨ዌαנွࢼऱীڤΖ     

᧩ྥΔ᜔ڶ x::[x]. ׊ૉ y::[x]Δঞڶ[y]=[x]ΔڼڂՈڶ x::[y]. ۖ [x]༉ਢ೶ၦ xऱ
റڶ᥆ࢤΖ᧩ྥ᜔ڶπ [x], x;1ρ࣠ڕᎁױຍଡ।ڤقऱᇩΖ 

ೈԱ೶ၦΔݺଚᝫࠩشԱࠡࠟהଡഗءၦΚൄၦፖ᧢ᑇΔࠀપנڶࢬࡳ෼ऱഗءၦ

ຟ૞የߩԫࡳऱীڤ૞ޣΖڇژܛীڤ TΔࠌ x:T. ࠡխΔ 

ൄၦਢࠐشਐጠኔᎾڇژऱࠠ᧯ऱढٙ34ऱΖຍጟढٙऱփොԫ౳ᝑਢᑨૻྤڇ

ऱΔൄڼڂၦऱփොՈਢᑨૻྤڇऱΖشՂ૿ࡳᆠऱীࠐڤ।૪Δ༉ਢൄၦڶ޲റ᥆ऱ

ীڤΔ،ࢬ᥆ऱীڤਢྤૻڍऱΖൄၦࠠڇ׽᧯ऱ׈੺խڇژΔլጥਢటኔ׈੺ࢨ೗უ

ऱΕဠዌऱ׈੺Ζԫଡ׈੺խೈԱڶԫࠄଡ᧯ൄၦ؆Δױ౨ᝫڶԫࠄᣂএൄၦΕൣቼൄ

ၦ࿛೏ၸऱၦΖᅝྥΔழ़໱ൄٽၦ᜔೗ࡳਢڶऱΔۖ׊༉ਢࢬ֮ءᙇࡳऱ߷ጟ࿨ዌ(೶
ᆠࡳػழ़࿨ዌΔ߷༉Ꮑ૞ࣔٵऱਢլشଚሎݺ࣠ڕΖ([Chen Zushun et al.unpublished]ߠ
 ऱ፿ᆠംᠲழൄሖࠩऱ߷ᑌǄڤኘ۩㻽ᑓەڇڕǄֺࠐנ

׈੺,،ଚਢ෼ኔ׈؄ଡࡳࡐଚݺ؆੺׈౨ऱဠዌױጟٺೈԱᏁ૞ழ֧Ե,ࡳଚપݺ
੺ real,،ኙᚨড়᧯׈੺ऱటኔ࿇سԱऱࠃፖढऱൣउΙ෻უ׈੺ idealΔ،֘ਠݺଚᅝছ
੺׈੺Ι࿪ኙట෻׈ઌኙట෻ܛట෻ऱ່೏ቼ੺Δڶࢬऱ༼ނࢬ God\Omnisciece,ྤࢬլ
อߓΙشհإଥࠎࡉ,ᙑᎄڶ౨Ոܶױႛႛਢ㻽Ա।૪ᅝছᎁᢝڇژऱึᄕట෻Δ،ऱץ
ኔ෼ΰ׈੺αSystem,ߓอխటإኔ෼Աऱ߷ଡૻڶऱ२ۿΖլނ real ፖ ideal ਢუࠓٽ
 Ζװנഏխቤ։׆ऱటवൕ෻ᓵࢤլࠠཏሙނ

ᆠࡳ A1.6ΰ׈੺α ԫଡ೶ၦ xڇਬଡ׈੺ խ׻೚ᔞࡳऱΔࢨਢࡳڶᆠऱΔਢᎅ

խܶڶীڤ㻽[x]ऱၦΖ              

'HYOLQ��.�[1991]མᓵᢞሐΔ෼ኔ׈੺լ౨࿛Ꮭ࣍ԫଡൣቼΖݺଚല೗ࡳ،ऱΔא
౨ྤૻሓ२αΖࠀΔۿ२ૻڶڶױ૞ਢਐ׌ԫଡൣቼΰ܂ᅝאױᐙދ੺ऱΔԫଡ׈۶ٚ֗

ᑉฃΖ 

᧢ᑇࡉ೶ၦԫᑌਢڤݮၦΖݺڇଚؾছऱ᧯ߓխΔ᧢ᑇ׽ਢܗ࠰ࠐشຫ૪ࠤᑇၞࠀ

۩ᣂএ(ࠤᑇ)ွࢼऱΰຏൄ֧ڇشԵᄅऱᣂএழαΖ᧢ᑇࠤڇᑇխشࠌழڶীڤ૞ޣΔ
 Ζޣ૞ڤীߩଖழ૞የࡳ࿯،ଚڇܛ

ԫၦऱٵਢءऱΖ೚೶ၦፖ೚᧢ᑇࠩشኔᎾਢ૞܀ᑇΔ᧢ࠩ༽ڶ޲อൣቼ፿ᆠᖂإ

լٝߪٵΔشຜԾຟৰറԫΖ֮ءႛႛਢ֧ش،ଚΔ༉ڇڶ޲ಖᇆՂ٦೴։،ଚԱΖ 

�����������������������������
34 ࣹრΔຍ㠪ऱϘኔᎾڇژऱࠠ᧯ढٙϙೈԱਐటኔ׈੺խ֊ኔڇژऱࠠ᧯ढٙ؆Δᝫץਔဠዌ
᧯ࠠࢨᓫᇩ፿խᓫᓵऱဠᚵऱߢڇࢨխᓫᓵऱࠠ᧯ढٙΔࠃ՛ᎅਚڇڕ੺խऱࠠ᧯ढٙΔֺ׈

ऱࠃढ࿛ΖݺଚՈᎁ㻽ຍࠄढٙऱփොਢᑨૻྤڇऱΔ׽ਢ՛ᎅࢨृ܂ᓫᇩृ࿛آ౨٤ٌৱנ

լۖߩᇷಛլڂլࠀऱΔࡳਢᒔ،܀वሐ،ऱຝ։ᇷಛΖ׽ଚՈൄݺΔኙൄၦΔ؆׼բΖۖࠐ

ᒔࡳΖຍរፖ೶ၦਢլԫᑌऱΖ 
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شၦΕ᧢ᑇፖ೶ၦऱ຃ൄൄ࣍ᑇᖂխᣂנๅڶ޲ऱփ୲ᝫՕ᧯ՂڶࢬΔᚨᇠᎅڼ۟

ऄΖ Հ૿ݺଚտฯڶ࿨ዌऱ೶ၦΔܛ࿨ዌ೶ၦΖ  
A2 ࿨ዌ೶ၦ 

ᑇᖂխᐖऑڶشࠌچ࿨ዌऱၦΔֺٻڕၦΕఢೄΕႃٽΕࠤᑇ࿛Ζ܂㻽ଡ᧯ழ،ଚ౨܂

㻽ൄၦΕ᧢ᑇፖ೶ၦנ෼Ζشࠌຍጟ೏ၸऱွࢼढٙ౨ࠌ৸ፂ១ᑥۖ堚ཐΔނ࣍ܓڶ༽

ढٙၴऱ׌૞ᜤᢀΖൣڇቼ፿ᆠᖂխբᆖ֧ԵԱᣊٻۿၦΕႃٽፖࠤᑇ࿛೏ၸၦ֗ઌᚨ

ऱীڤΖᖕࡳאױڼᆠנઌᚨऱڶຍࠄ࿨ዌऱൄၦΕ᧢ᑇፖ೶ၦΖ٦֮ءտฯࠟጟ࿨ዌ

೶ၦΚᓤٽ೶ၦፖයٙ೶ၦΔ֗אઌᚨऱীڤΖ 

ᆠࡳ A2.1ᓤٽ೶ၦਢܶڶ೶ၦऱ೶ၦΔܶܛ೶ၦऱढٙᅝ܂(ڶ࿨ዌऱ)೶ၦΖ  

ڕݮಘᓵ׽ଚݺ q(�…)ऱܶ೶ढ Ζٙࠡ խढٙټ qਢଡᑑᢝᙰΰࠤᑇฤαΔ೶ၦ٨ϘΞϙ
ਢীڤ㻽 T=T1×T2×�…×Tnऱΰٻၦα೶ၦΖۖܶ೶ढٙ q(Ξ)ᅝ܂೶ၦழΰנܛ෼ڇীڤ
೶ၦΔࠡᑑᢝᙰٽᓤ܂ழα༉ጠش೶ၦ܂ऱढٙխܑڇࢨڤွࢼ qױ઎܂ਢଡࠤᑇ೶ၦΖ
㻽ڤ㻽೶ၦΔࠡറ᥆ী܂ T T0.ڼழᓤٽ೶ၦ q(Ξ)35ऱীڤ㻽(T T0) T=T0Δڼ๠

T0=[q(Ξ)]ਢଡբवীڤΖ 

ߩΔᇠ೶ၦೈԱየܛයٙऱ೶ၦΖრףॵࡳԫߩ৸ᆠΔਢਐየټᘯයٙ೶ၦΔ᥽ࢬ

ΰՀᒧ֮ڤቼሎጩൣشऱයٙΔຏൄਢܑࠄԫߩ૞የ؆׼Δᝫ؆ޣऱ࿨ዌ૞ࠐ଺ߪ۞،

ີ૞տฯαຫ૪ऱයٙΖݺڇଚऱ᧯ߓխΔ׌૞ࡳᆠԱԿጟයٙ೶ၦΚ 

ᆠࡳ A2.2   

(1) ๻ x ਢଡ೶ၦΔ ਢଡൣቼሎጩڤΖݺଚش x| ।قԫଡයٙ೶ၦΔ׻ B-යٙ
೶ၦ36Ζઌᚨऱীڤಖ܂[x| ] 

(2) ๻ xਢଡ೶ၦΔ ਢଡൣቼΰ೶ၦαΔ ਢଡᇷಛሎጩ37ڤΖݺଚጠሎጩڤ x|
ፖ | ։ܑ㻽 1ীፖ 2ী D-යٙ೶ၦΖઌᚨऱীڤಖ܂[x| ]ፖ[ | ]Ζ 

(3) C-යٙ೶ၦڕݮ x|( , )ΰٺฤᇆܶᆠڕՂΖα࣠ڕ I= = Δ༉൓ࠩྤයٙ೶ၦ xΙ
ڶ໢࣠ڕ = Δ༉൓ࠩ B-යٙ೶ၦ x| Ι࣠ڕ໢ = ቼൣڇش׊ խழΔ༉൓ࠩ 1 ী
D-යٙ೶ၦ x| ΰ2ীऱ D-යٙ೶ၦ૞ࡳ۩׼ᆠΔլመՈৰ୲࣐Δլ᠇૪Ζα  

B-යٙ೶ၦऱයٙਢൣشቼࡳᆠऱΔ᥆ွࢼ࣍ऱൣቼ׈੺Ζۖ D-යٙ೶ၦऱයٙਢ
੺Ζ B- ፖ׈༴૪ऱ࣍ᆠऱΔ᥆ࡳᠲࡎش D-යٙ೶ၦ।෼ڤݮઌۿΔኔᔆՈԫᑌΖΰױ
׻Δڤݮଚຍ㠪֧ԵԱԫଡᄅݺՂ،ଚਢ࿛யऱΖα௅ᖕኔᎾᏁ૞Δشᢞࣔኔא C-යٙ
೶ၦΔृࠟ࠷հၴհრΖኔᔆՂսԫᑌΖ 

�����������������������������
35 ৵૿ᄎ઎ࠩΔݺଚނ،๠෻ګԫଡࠤᑇਠ୴ऱ࿨࣠Ζຍ㠪ऱᑑᢝᙰ༉ࠤ܂ᑇᢝܑشڗΖ 
36 B-යٙ೶ၦፖ D-යٙ೶ၦ։ܑਐ௅ᖕ Barwise[Barwise,J.,et al. 1983(1999)]ፖ Devlin[Devlin, 

K.,1991]೚נऱයٙ೶ၦࡳᆠΖ 
෻ᇞ㻽ԫิᇷಛցױڼڇΖנՀᒧ֮ີխ࿯ڇᆠലࡳΔࠡڤᇷಛሎጩ׻ڤऱሎጩګᇷಛց೚ط 37
।૪ऱයٙǄ 



 

 

                  ൣቼΫΫิ៣˂࣋ژ᢯ნ፿ᆠवᢝऱ৾ᅝ௃ਮʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ˆ˄ʳ

යٙ೶ၦڶ࢓࢓ԫଡᔞشழ़໱ٽ,௽ܑਢᔞشழ੄(ࡎسཚ)Δشױwith࿍፿ࠐຫ૪Ζ 

່១໢ऱൣउਢشԫଡൣቼ।૪ऱයٙΖኙڼ૞೴։ࠟጟൣउΖԫጟਢࡳࢬᆠऱ೶

ၦΰᄗ࢚αڇ׽ᇠൣቼխڶயΖຍᑌऱයٙ೶ၦۥߡ׻Δრਐڇᇠൣቼխᅝٚऱ፿ᆠߡ

 Ζۥ

ᆠࡳ A2.3  ๻ ਢԫଡൣቼΔ xਢଡ೶ၦΖݺଚش x| ԫጟ௽௘ऱයٙ೶ၦΔܛ

೚׻ xڇ խऱۥߡΔ១ጠ೚ۥߡΔࠡীڤಖ܂[x| யழڶΔ،ऱڇऱ௽௘๠ۥߡ . [
़༉ਢᇠൣቼऱڇࢬழ़Ζ             

࿇෼ຍᑌऱآࡸছؾழ़ΰڇࢬᇠൣቼנ౨။ױα࢚ᆠऱ೶ၦΰᄗࡳࢬԫጟਢΔ׼

شயழ़Ꮑڶ՗ΖαΔࠡࠏ with࿍፿׼ॵᎅࣔΔፖࠡהයٙ೶ၦԫᑌΖ 
A3 ᝵ࠤࡳᑇ38 

࿨ዌ೶ၦऱ፿ᆠ׌૞᧯෼ڇ،๯ཙངൄګၦழऱ૞ޣՂΖ㻽Աᚥܗ෻ᇞΔ٣࿯נ᝵ࡳऱ

  ᆠΖࡳ

ᆠࡳ A3.1  ᝵ࠤࡳᑇਢԫጟല೶ၦਠ୴ൄګၦऱࠤᑇΖ։Հ૿؄ጟൣउ㵮૪Κ 

(1) ່ഗءऱ᝵ࡳਢኙԫଡ១໢೶ၦၞ۩ऱΖ๻ a ਢଡറ᥆ীڤ㻽 T ऱ೶ၦΔ ਢ

ଡ׈੺Δxਢ խऱൄၦΔየߩ x:T. ݺ࣠ڕଚΰڇ խαނ aཙངګ xΔ༉ᎅ aڇ խ

๯᝵ࡳ㻽 xԱΖࠤش࣠ڕᑇ gᑑಖຍଡኙᚨ a xΔঞױലຍଡ᝵ࡳመ࿓ಖ܂ a[g]=x. 

(2) ᓤٽ೶ၦऱ᝵ࡳΔ։㻽אՀࠟጟൣउΚ 

ᅝܶ೶ढٙ ( )ᅝ܂ΰڶ࿨ዌऱαᓤٽ೶ၦشழΔݺଚނ،ಖګ ( ፖܶ೶ढٙא(
ઌ೴։Ζ࣠ڕ ਢଡ׈੺Δ ( ڇ( խऱ᝵ࡳ༉ਢਐڇ խشਬଡൄၦ xࠐཙང،Ζრ
ᑇࠤࡳՂ૪ऱ᝵شܛ gނ ( )ਠګ ( )[g]=xΖߠ࣐Δڼழᚨڶ x :[ ( )]Ζൄܛၦढٙ
x᥆࣍೶ၦ ( )റ᥆ऱ߷ଡীڤΖ৵ԫ؁ᇩऱრ৸ਢΚᚨᅝൄڶၦ uፖ vΔ ࠌ x=u(v)Δ
ڶ׊ u :[ ]Δv:[ ]Ζຍਢ ( )ऱᖞ᧯᝵ൣࡳउΖ 

๻ ( ) ೶ၦΖٽᓤ܂լᅝܛਢଡܶ೶ढٙΔ׽( )խנ෼ऱ೶ၦႃٽಖ೚ V( )Ζ
๻ ਢଡ׈੺Ζgਢԫଡ᝵ࠤࡳᑇΖ࣠ڕ ( ڇ( խਢࡳڶᆠऱΰܛ ፖ ڇ խਢ

شଚݺ ऱαΖڇژ gނ ( )խऱઌᚨ೶ၦਠګઌᚨऱൄၦΔࢬ൓ऱ࿨࣠ढٙಖ܂ [g]Ζ
೶ၦ๯ࠄຍࡳழᚨ೗ڼ gਠګऱ࿨࣠ൄၦڇ խਢڇژऱ39Δ׊የߩઌᚨ೶ၦڇ ( )խ
ऱীڤऱ૞ޣΖᏁ૞ࣹრऱਢΔຍ㠪ݺଚآࠀ૞ޣ ( )ऱڶࢬ೶ၦຟ๯ gਠൄګၦΰܛ
V( ) dom(g)αΔ੷۟آ૞ڶޣ೶ၦ๯ਠൄګၦΰܛ V( )  dom(g)  αΖ࣠ڕ ऱࢬ

�����������������������������
38 ᝵ࠤࡳᑇਢൣቼ෻ᓵ༼ࠐנऱΖൣ ቼ፿ᆠᖂ[Barwise,J.,et al. 1983(1999)][Barwise,J. 1987][Devlin, 

K.,1991]࿛խጠհ㻽 anchor, anchoringΔ׌૞ኙයٙ೶ၦΕࡳۥߡᆠऱΖݺଚނ،១໢ࠩۼ࢏چ
ԫ౳࿨ዌ೶ၦΔࠀ᤟㻽Ϙ᝵ࡳϙΖ 

39 ຍլਢԼ։ࣔᒔऱᎅऄΖڇ܀ኔᎾشࠌመ࿓խΔ௫֗ࠩᇩ፿ൣቼΕહནൣቼΕፖᇩ፿ࢬ༴૪ऱ
ൣቼ࿛࿛ழΔਢאױ࿯ࣔޓנᒔऱ।૪ऱΖՕ᧯Ղਢຍᑌ˖Ղ૪壆ൣቼូ᥆࣍ԫ׈ࡳ੺Δڇᇠ

 ࿛ΖڇژၦൄࠄᆠΔਬࡳڶ੺խਬढٙ׈
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ܛԱΔࡳ೶ၦຟ๯᝵ڶ V( )  dom(g)ΔݺଚՈᎅ ( )๯᝵ࡳԱΔጠ gਢ ( )ऱ᝵ࠤࡳ
ᑇΖڼழࢬ൓ऱ࿨࣠ਢଡൄၦढٙ ( )[g].ߠ࣐ΔຍਢՂ૪ᓤٽ೶ၦ᝵ࡳऱԫጟ௽ࠏΖܛ
ڶ u= Δx= [g]ਢীڤ[ ( )]խऱൄၦΖ࣠ڕ V( )խڶ೶ၦΔ܀լਢڶࢬ೶ၦΔ๯ਠګ
Աൄၦΰܛ V( )  dom(g)  αΔݺଚ༉ᎅ ( )๯ຝ։᝵ࡳԱΖ 

(3) යٙ೶ၦऱ᝵ࡳΔ։㻽אՀԿጟൣउΚ 

A.  ๻ x| ਢଡ B-යٙ೶ၦΔ ਢଡ׈੺Ζࠤᑇ gਠ୴ xګ խऱൄၦΰڶፖ x ઌ
࣠ڕऱ࿨ዌαΖٵ g౨ឩ്ګ ڇ խऱ᝵ࠤࡳᑇ fΔࠌ׊ [f]مګΔრൣൄܛቼሎ
ጩڤ [f]ڇ խਢటኔऱΔ༉ጠ gਢ B-යٙ೶ၦ x| ڇ Ղऱ᝵ࠤࡳᑇΖ ਠ୴࿨࣠ಖ܂
(x| )[g].ᅝ ਢଡൣቼ׽ ழΔൣउԫᑌΖڼழ [f]।ൣൄقቼ [f]ൣڇቼ խਢట

ኔऱΔൣڇܛቼ խਢటኔڇژऱΖ 

B.  ๻ x| ፖ | ։ܑ㻽 1ীፖ 2ী D-යٙ೶ၦΖ ਢਬଡ׈੺ΰຏൄਢଡൣ

ቼα๻ h, g։ܑਢਠ୴ xፖ ΰီ܂೶ၦ!α㻽 խൄၦऱࠤᑇΖ࣠ڕ g౨ឩ്ګ ፖ

ڇ խऱ᝵ࠤࡳᑇ eΰܛਝਢ ऱΔՈਢ ऱ᝵ࠤࡳᑇαΔڇ׊ խࡎᠲ [e] [e]مګΔ
ଚጠݺ gਢ 1ী D-යٙ೶ၦ x| ऱ᝵ࠤࡳᑇΖ᝵ࡳ࿨࣠ಖ܂(x| )[g].ᣊچۿΔ࣠ڕ h
౨ឩ്ګ ڇ խऱ᝵ࠤࡳᑇ fΔڇ׊ խࡎᠲ [f] [f]مګΔݺଚጠ hਢ 2ী D-යٙ
೶ၦ | ऱ᝵ࠤࡳᑇΖ᝵ࡳ࿨࣠ಖ܂( | )[h]Ζ 

C.  ኙ C-යٙ೶ၦ x|( , )Δਠ୴ࠤᑇ gਢ،ൣڇቼ խऱԫଡ᝵ࠤࡳᑇऱයٙਢΔ g
㻽ਠ୴ x㻽 խൄၦऱࠤᑇΔ׊౨ឩ്ګ ፖ ڇ խऱ᝵ࠤࡳᑇ fΔٵழᝫየߩ [f]
ፖ [f]Ζ 

(4) ᅝ࿨ዌ೶ၦګ㻽ܑऱढٙऱ೶ၦழՂ૪ऱϘ೶ၦ༼֒ϙ᠏ངսၞױ۩Ζຍጟ༼
              ΖװᎠಱၞ۩Հچࠫૻྤאױ֒
�Ζࠫૻאףᑇࠤࡳ᝵شᘯයٙ೶ၦኔᎾਢኙᇠ೶ၦऱᔞࢬΔߠױڼط

Հ૿ऱ១໢ࠏ՗אױᚥܗ෻ᇞයٙ೶ၦፖ᝵ࠤࡳᑇऱࡳᆠΖ 

๻ ਢଡ׈੺Δfਢԫଡނයٙ೶ၦϘx|c_១໢ٌ࣐ΰl,x,y,m,gα�”ਠ୴ࠩ խऱ᝵ࡳ

ᑇΖຍ؁ᇩբᄆܶൣቼ೶ၦࠤ c_១໢ٌ࣐ΰl,x,y,m,gα׈ڇ੺ խਢᔞࡳऱΔრ׈ڇ:ܛ
੺ խբڶԳΕຄኞΕຄढΕᖑڶᦞΕኑᣋհᣊऱᄗ࢚ΔՈբڶ១໢ٌ࣐ऱ੒೯ԱΖ๻

fނ೶ၦ(l,x,y,m,g)ਠൄګၦ(l0,x0,y0,m0,g0).ڼழᚨڶΚ c_១໢ٌ࣐(l0,x0,y0,m0,g0).ڤڼऱ
ܶᆠਢΚ խൄڇژၦ c_១໢ٌ࣐(l0,x0,y0,m0,g0).Ո༉ਢൣڇቼ խڇژழ़໱ٽ l0Δ

ଡԳࠟࡉ x0,y0Δ֗אຄኞ m0ፖຄढ g0Δ،ଚࠠڕڶՀऱᣂএΚ ڇ l0խ x0ב࿯ y0ຄኞ

m0׊ࠀ y0ٌ࿯ x0ຄढ g0.࣍ਢ fނ xਠ୴ګऱൄၦ x0༉ګ㻽೶ፖՂ૪ऱᆖᛎ੒೯ऱ۩㻽

ऱԫ֊යٙΕ੒೯Εڶࠠࢬᇠႈ۩㻽੒೯խڇהᆠຫ૪ऱࡳਊڶࠠۖڂऱԫֱԱΖ᧯׌

ᦞܓፖᆠ೭࿛Ζᅝᇠයٙ೶ၦ܂㻽ଡ᧯ၞԵܑऱढٙխழΔٚ۶ԫଡ᝵ࠤࡳᑇຟᄎല،

ਠ୴ګՂ૪ຍᑌऱൄၦΔۖլႛႛਢਠ୴ګԫଡԳΖ 
�
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B.ൣቼ༴૪խऱ༓ଡഗءၦऱࡳᆠ 

 ᆠΖࡳᣂڶᆏտฯൣቼ༴૪40ऱء
B1.ൣቼ༴૪ 

ᆠࡳ B1.1 ᇷಛցΰ infonα 41ਢԫයᇷಛ໢ցऱຫ૪Ζ،ऱഗڤݮء㻽π r,lΚ
Loc,i1,i2,�…,inΙ pρ.ࠡխ Locਢழ़໱ٽীڤ,lΚLocࠐشᑑقᇠ๠ऱ lਢ rऱڇژ໱ٽ,
լ܂ຏൄऱଡ᧯شΖ                

ᆠࡳ B1.2 ݺଚጠ ={ 1, 2,�…, n}㻽ԫଡ່១໢ऱൣቼ༴૪Δຍ㠪壆 iਢՂ૿ࡳᆠ

ऱૉեഗءᇷಛց.               
B2.ൣቼࡳᆠऱၦ 

ᆠࡳ B2.1ΰᎈᖄα๻ = x|( , )ਢଡයٙ೶ၦΔݺଚጠ x. [x|( , )]㻽( , )ᎈᖄऱ xՂ
ऱᣂএΔ׻ࢨ Ζᅝွࢼ xਢ໢ଡ೶ၦழՈ׻೚( , )ᎈᖄנ xՂऱ᥆ࢤΕࢤᔆΖ 

ᆠࡳ B2.2 ๻ ਢଡ೶ၦ٨Ζݺଚጠ\ 㻽ᔟᆝሎጩցΖࠡܶᆠਢ:ڇش܂،شԫଡܶ
೶ढٙ ( )Ղऱ࿨࣠\ . ( )ਢࠌ೶ၦ٨ խ᥆࣍ ऱ߷ࠄ೶ၦڇ؆ຝլߠױԱΖ(ڇ܀
\ . ( )փຝ༉ڇࡉ ( )խԫᑌྥࠉਢڇژऱ.)          

๻ (ޡॣ).ᆠࡳ , ਢࠟଡൣቼΔeਢଡᇷಛցΖ࣠ڕኙٚრ (່១)༴૪᜔የߩΚ(1)
ᠲࡎ૞׽ ڶΔ༉مګ {e}Ι(2)׽૞ {e},׊ e cl[ ]42,༉ڶ ଚጠݺ.
ਢط ᏺף eऱ࿨࣠Δࠀಖ = @eࡉ = e.ጠ ਢط ೈܔ eऱ࿨࣠Ζ༴૪ {e}Ո
ಖ܂ e.   

ᆠࡳ B2.3 ๻ ਢଡܶ೶ढٙΖa,bਢࠟଡٵীڤऱၦ(ڇژܛীڤ T,የߩΚa:T,b:T.
ګՈᐊڤڼ a,b:T).ݺଚش [b\a]।شق bཙང խנ෼ऱڶࢬ a൓ࠩऱᄅढٙ .   

ᆠ (ቫᇢ) ๻ࡳ ਢଡൣቼΔ(i1,Ξ,ik)ਢଡ೶ၦ٨Ζ๻،ଚܶ࣍ հխ(რܛ ऱփ

୲෰௫ࠩ،ଚΖ)ݺଚش Proj( ,(i1,Ξ,ik))।ق խܶڶ೶ၦ٨(i1,Ξ,ik)Ղऱ೶ၦऱ߷ଡຝ
։Δ׻೚           ᐙΖދՂऱ(i1,Ξ,ik)೶ၦ٨ڇ

ᆠࡳ B2.4 (༴૪ऱދᐙ) ๻ (l,j1,Ξ,jn)ਢଡൣቼ༴૪Ζ(i1,Ξ,ik) ਢ(j1,Ξ,jn)ऱԫଡ՗
٨Ζݺଚش Proj(  (l,j1,Ξ,jn), (i1,Ξ,ik))ಖԫଡᄅൣቼ༴૪,،ਢط (l,j1,Ξ,jn)ऱࡳᆠխܔೈ
೶ၦ֗ٽೈழ़໱ڶܶࠄ߷ i1,Ξ,inհ؆ऱܑऱ೶ၦऱ߷ࠄᇷಛց৵ໍՀࠐऱຝ։փ୲ิ

)Ζ᧩ྥ, Projګ  (l,j1,Ξ,jn), (i1,Ξ,ik))ਢ  (l,j1,Ξ,jn)ऱຝ։ൣቼ,׻೚  (l,j1,Ξ,jn)ڇ೶ၦ٨
(i1,Ξ,ik)ՂऱދᐙΖ         

ᆠࡳ B2.5 (༴૪ऱီན) ๻ (l,j1,Ξ,jn)ਢଡൣቼ༴૪Ζ(i1,Ξ,ik) ਢ(j1,Ξ,jn)ऱԫଡ՗
٨Ζݺଚش Views( (l,j1,Ξ,jn), (i1,Ξ,ik))ಖԫଡᄅൣቼ༴૪Δ،ط (l,j1,Ξ,jn)ऱࡳᆠխऱ

�����������������������������
40 ൣቼ෻ᓵ[Barwise,J.,et al. 1983(1999)]խނড়᧯׈੺խऱൣቼΰױ౨ऱፖటኔऱα׻೚ٙࠃ

(event)Εࠃኪ(soa,state of affairs)Εࠃኔ(fact)Δۖݺނଚ׻೚ൣቼ༴૪ऱढٙ׻೚ൣቼΖ 
41 ᇷಛց֗ࠡഗء࿨ዌਢൣቼ෻ᓵऱ່ഗ៕ऱᄗ࢚Ζݺଚא৵૞࿑ࢷףᐖΖ 
شଚݺ 42 cl[ ]।ૻڶق༴૪  ቼ༴૪Ζൣ࣍4ᣂ̺ߠǄ೶ץऱຨګس
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ᘯਬଡᇷಛցࢬΖګิࢬխऱ೶ᑇऱᇷಛց(i1,Ξ,ik)࣍᥆ڶ൷ܶၴࡉऴ൷ࠄ߷ eၴ൷ܶڶ
ਬଡ೶ᑇ i ਢᎅΔڇژԫଡᇷಛց٨ e1,Ξ,ek.የߩΚek=eΔ׊ e1ܶڶ೶ᑇ i,ej+1ܶڶ ejխ

ऱ೶ᑇΔ(j=1,Ξ,k-1)Ζ             

ᆠࡳ B2.6 (༊Ե) ๻Ӻ, ਢࠟଡൣቼΔ׊ ਢӺऱຝ։ൣቼΖݺଚش  withinӺ।ق
Ϙ๠ڇӺխऱ ϙΔᦰ܂Ϙাൣ࣍ቼӺऱൣቼ ϙ.         

ᆠࡳ B2.7 ๻ , ਢࠟଡ༴૪Δየߩ شଚݺ.    within ।قা࣍༴૪ ऱ༴૪

. 

១໢ࢤᔆ.  ๻ , ਢࠟଡൣቼΔ๻ , ਢࠟଡ༴૪Ζየߩ ਢ ऱ՗ൣቼ,׊   .
᧩ྥ  within ਢൣቼ  within ऱԫଡ༴૪Ζ          

ᆠࡳ B2.8 ๻Ӻ, ਢࠟଡൣቼΖݺଚشӺУ ।ق،ଚऱᜤٽ᧯Δጠ܂Ӻࡉ ऱףת

                 Ζمᜤࢨ

ᆠࡳ B2.9 ๻ , ਢࠟଡ༴૪Ζݺଚش У ಖ،ଚऱႃࠀٽ ೚ګऱ༴૪.  
B3.ૉեഗء᠏ང 

Հ૿ऱຫ૪ฃװኙᚨऱൣቼ༴૪ऱ߷ຝ։Ζ 

ᆠࡳ B3.1 ฤᇆ ೚ଡ᧯֏ሎጩցΖૉ׻ e ਢଡॺଡ᧯ऱढٙΖݺଚشױ e ।ނق
،᠏ངګଡ᧯Δ࢙ܛฃ،ऱ࿨ዌΔൕᖞ᧯Ղނ༽،Ζ        

ᆠࡳ B3.2 ⽝ټሎጩց nickname ਢԫጟऑ֏ሎጩցΖᅝ،ڇش܂යٙ೶ၦ x| Ղࢨ
ਢۥߡڇش܂ x| ՂΔ༉ਢല xڇ ࢨ խऱ(ފࢬዝऱ)௽܂شۥߡࡳ xऱጠᘯΔൕۖ
|nickname(x :،شΕ֧،ࡅயᒤ໮հ؆ጠڶࠡڇױ ), nickname(x| ).      

ᆠࡳ B3.3.ᇷಛց֏ፖಯᇷಛց֏.ΰฃα 

ᆠࡳ B3.4 ( መ࿓֏ሎጩց  )ૉ ਢଡൣቼ,xਢࠡڇխڇژऱਬଡଡ᧯,eਢࠡխऱ
ਬଡٙࠃΖݺଚش (x, )ፖ (e, ) ։ܑ।قല،ଚ઎ګਢڇ խΔ،ଚژسࠡڇ۞ٺ

ཚՂᖵᆖऱመ࿓(׻ᖵ࿓), ܛ઎ګਢژسཚՂऱழၴऱࠤᑇ,׻೚ x(ࢨ e)ऱᖵ࿓Ζ    

ᆠࡳ B3.5 ( መ࿓֏ሎጩց  )๻ xਢଡଡ᧯,eਢଡٙࠃΖݺଚش xፖ e ։ܑ।ق
ല،ଚ઎ګਢ،ଚژسࠡڇ۞ٺཚՂᖵᆖऱመ࿓(׻ᖵ࿓), ܛ઎ګਢژسཚՂऱழၴऱ
೚׻,ᑇࠤ x(ࢨ e)ऱᖵ࿓Ζ 

ᆠࡳ B3.6 (։ၸ੄༴૪) ๻ x 㻽ٚრࠃढΖૉނ x ऱژسཚ t ։໊ګૉեழ੄
t1,t2,Ξ,tkΖ ๻ St1,St2, Ξ ,Stk ։ܑਢ xڇຍࠄழ੄ՂऱणኪΖঞݺଚࠃނኪ༴૪τt1:St1υ

τt2:St2υΞτtk:Stkυ׻೚ኙ x ऱᖵ࿓ऱၸ੄ऱԫଡ༴૪,១ጠ೚ x ऱ։ၸ੄༴૪,࣠ڕኙ
ٚრ jۖߢ, τtj:Stjυຟਢኙ x ڇழ੄ tjՂऱൣउऱ༴૪Ζޢଡτtj:Stjυ༉׻೚ xऱԫଡ
ၸ੄,(j=1,2,Ξ,k) 

ᆠࡳ B3.7๻ xਢଡଡ᧯Ζݺଚش x।ق xࡎسࠡڇᖵ࿓խފࢬዝऱۥߡऱᆖᖵΖ 
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ᆠࡳ B3.8๻ eਢଡൣቼΖݺଚش e।ق eژسࠡڇཚΰڇژழ੄αխᆖᖵऱዝ᧢ 

ᆠࡳ B3.9(�“֧࿇�”ፖ�”ึַ�”)๻ e1,e2ਢࠟଡൣቼ(ٙࠃ)Ζൣ࣠ڕቼ(ٙࠃ)e1ऱګݙ༉რ

ထൣቼ࠺ ٙࠃ) )e2 ऱၲࡨ ଚᎅൣቼݺ, ٙࠃ) )e1 ֧࿇Աൣቼ ٙࠃ) )e2Ζಖ೚

πinitiation,e1,e2;1ρΖ࣠ڕ t1,t2։ܑਢ e1ፖ e2ऱژسழၴΔঞڶπmeetl, t1,t2;1ρΖრܛ
e2ጹ൷ڇ e1հ৵࿇سΖ 

ᣊۿऱΔൣ࣠ڕቼ(ٙࠃ)e1ऱګݙ༉რ࠺ထൣቼ(ٙࠃ)e2ऱګݙΔݺଚᎅൣቼ(ٙࠃ)e1

ึַԱൣቼ(ٙࠃ)e2Ζಖ೚πtermination,e1,e2;1ρΖ ࣠ڕ t1,t2։ܑਢ e1ፖ e2ऱژسழၴ,
ܛπ=e,t1,t2;1ρ.რڶழڼ t2ፖ t1ึጤઌٵ,Ոܛ,e2ፖ e1ٵழ࿨ޔΖ     

ᆠࡳ B3.10 (ױᎁᢝऱ)ࠃढΖ(ڶᣂऱࢷᐴ࿨ዌৰڶ௽ۥ,Ꮕଖ൓ࣹრΖ)(ᑉ౒) 
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A Study on Word Similarity using Context Vector 
Models 

Keh-Jiann Chen*, Jia-Ming You* 

Abstract 

There is a need to measure word similarity when processing natural languages, 
especially when using generalization, classification, or example -based approaches. 
Usually, measures of similarity between two words are  defined according to the 
distance between their semantic classes in a semantic taxonomy . The taxonomy 
approaches are more or less semantic -based that do not consider syntactic 
similarit ies. However, in real applications, both semantic and syntactic similarities 
are required and weighted differently. Word similarity based on context vectors is  
a mixture of syntactic and semantic similarit ies. 

In this paper, we propose using only syntactic related co-occurrences as context 
vectors and adopt information theoretic models to solve the problems of data 
sparseness and characteristic precision. The probabilistic  distribution of 
co-occurrence context features is  derived by parsing the contextual environment 
of each word , and all the context features are adjusted according to their IDF 
(inverse document frequency) values. The agglomerative clustering algorithm is  
applied to group similar words according to their similarity values . It turns out 
that words with similar syntactic categories and semantic classes are grouped 
together. 

1. Introduction 

It is well known that word-sense is defined by a word’s co -occurrence context. The context 
vectors of a word are defined as the probabilistic distributions of its left and right 
co-occurrence contexts. Conventionally , the similarity between two context  vectors is 
measured based on their cosine distance [Alshawi and Cater, 1994; Grishman and Sterling, 
1994; Pereira et al., 1993; Ruge, 1992; Salton, 1989]. However, the conventional measurement  
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suffers from the following drawbacks. First of all, the information in the context vectors is 
vague. All co-occurrence words are collected without distinguishing whether they are 
syntactically or semantically related. Second, the coordinates  are not pair-wise independent 
(i.e., the axes are not orthogonal) , and it is hard to apply singular value decomposition to find 
the orthogonal vectors [Schutze, 1992]. In this paper, we propose to use only syntactic related 
co-occurrences as context vectors [Dekang Lin, 1998]  and adopt information theoretic models 
to solve the above problems. In our study, the context vectors of a word are defined as the 
probabilistic distributions of its thematic roles and left/right co-occurrence semantic classes. 
The context features are  derived from a treebank. All context features are weighted according 
to their TF× IDF values (the product of the term frequency and inverse document frequency) 
[Salton, 1989]. For the context features, the Cilin semantic classes  (a Chinese thesaurus) are 
adopted. The Cilin semantic classes are divided into 4 different levels of granularity. In order 
to cope with the data sparseness problem, the weighted average of the similarity values at four 
different levels will be the similarity measure of two words. The weight for each level is equal 
to the information-content of that level[Shannon, 1948; Manning and Schutze 1999]. 

A agglomerative clustering algorithm is applied to group similar words according to the 
above defined similarity measure.  Obviously, words with similar behavior in the corpus will 
be grouped together. We have compared the clustering result s to the Cilin classifications. It  
turns out that words in the same synonym class and with the same syntactic categories have 
higher similarity values than the words with different syntactic categories. 

2. Data Resources  

Ideally, to derive context vectors, a large corpus with semantic tags is required. Furthermore, 
to extract co-occurrence words along with their exact syntactic and semantic relations, the 
corpus structure has to be annotated. However, such an ideal corpus does  not exist. Therefore, 
in this paper we will adopt the resources that are available and try to derive a useful but 
imperfect Chinese tree bank. Since the similarity measure based on the vector space model is 
a rough estimation, minor errors made at the stage of context vector extraction are acceptable. 

2.1 Sinica Corpus  
The Sinica corpus contains 12,532 documents and nearly 5 million words. Each sentence in 
the corpus was parsed by a rule parser [Chen, 1996]. The parsed trees were tagged with the 
structure brackets , syntactic categories and thematic roles of each constituent [Huang et al., 
2000] as exemplified below, (Sinica corpus: http://www.sinica.edu.tw/ftms -bin/kiwi.sh): 

Original sentence: 小  ‘small’ 狗  ‘dog’  跳舞  ‘dance’ 
Parsed tree : S(Agent:NP:(Property:Adj:‘小 small’ | Head: N: ‘狗 dog’  )|Head:V: ‘跳舞

dance’ )               
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Although these labels  may not be exactly correct, we believe that, even with these minor 
errors, the majority of word -to-word relations extracted from the trees are correct. However, 
the semantic label is not provided for each word in the parsed trees. In this paper, we  will use 
Cilin classifications for semantic labeling. 

2.2 Cilin- a Chinese Thesaurus  
Cilin provides the Mandarin synonym sets in a hierarchical structure [Mei et. al., 1984]. It 
contains 51,708 Chinese words, and 3918 classes. There are five levels in the Cilin semantic 
hierarchy, denoted in the format L1 -L2-L3-L4 -L5. For example, the Cilin class of the word 我們  
‘we’ is “A-a-02-2-01”. In level 1, “A”, denotes the semantic class of human; in level 2, “a”, 
indicates a group of general terms; level 3, “02”, means pronouns in the first person, and in 
level 4, “2” represents the plural property. In level 5, “01” represents the order rank in the 
level 4 group. This means that “01” in level 5 is the first prototypical concept representation 
of “A-a-02-2”. In the rest of this paper, only the first four levels will be used. The fifth level is 
for sense disambiguation only (section 2.3).  

2.3 Sense Disambiguation 
A polysemous word has more than one Cilin semantic class. In order to tag appropriate Cilin 
classes, we have designed a simple sense tagging method as follows [Wilks, 1999]. The sense 
tagging algorithm is based on the facts that the syntactic categories of each word in the tree 
bank are assigned uniquely, and that each Cilin class has its own major syntactic category. If a 
word has multiple Cilin classes, we select the sense class whose major syntactic category is 
the same as the tagged category of this word. For example , 計畫  “Jie -Hwa” has two 
meanings. One is for “project” as a noun and the other is “attempt”, therefore, if 計畫  
“Jie -Hwa” was tagged with a noun category, we will assign the Cilin class whose major 
category is “project”. Sense ambiguity can be distinguished by measure of syntactic properties  
for most words. However,  there are still cases in which the syntactic category constraints 
cannot resolve the sense ambiguities . Then, we simply choose the prototypical sense class, i.e, 
the word that has the highest rank in  this sense class with respect to all its sense classes  in 
Cilin.  

2.4 The Extraction of Co-occurrence Data 
The extracted syntactically related pairs have either a head-modifier relation or head-argument 
relation. For instance, two syntactically related pairs extracted from the example in section 2.1 
are:  

(<Thematic role > <Cilin>  <word1>), (<Thematic role>  <Cilin>  <word2>) 
(agent      B-i-07-2    狗‘dog’),  (Head(S)     H-h-04-2  跳舞‘dance’ ) 
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(property    E-a-03-3  小‘small’),  (Head(NP)      B-i-07-2  狗‘dog’) 
 
The context data of the word1 狗  “dog” consists of its thematic  role “agent” and the 

Cilin class “B-i-07-2” ; the word2 跳舞  ‘ dance’  consists the thematic role “Head(S)” and the 
Cilin class “H-h-04-2” and so on. The word 小  “small” and 跳舞  “dance” are not 
syntactically related even though they co-occur. Therefore , they will not be extracted. 

3. Context Vector Model  

There are three context vectors of a word: role vector, left context vector and right context  
vector. The role vector is a fixed 48-dimension vector, and each dimension value is equal to 
the probabilistic distribution of its thematic roles. The left/right context vectors are closer to 
the probabilistic  distributions of its left/right co-occurrence words and their semantic classes. 
The role vector characterizes a word based more on syntax and less on semantics, but the 
left/right context vectors are  just the opposite. The cosine distance between their context 
vectors is a measure  of the similarity of the two words. We will illustrate the derivations of 
context vectors and their similarity rating with a simplified example using (貓  “cat”, 狗  
“dog”). The role vector of “dog” is {127, 207, 169…, 0}48, which represents the values of 
“agent”, “goal”, “theme”… and “topic” respectively, generated by Equation (1). The role 
vector of “cat” is {28, 73, 56…, 0}48, which is also acquired by Equation (1). 
 

Role vector of word W = { V1, V2,…,V48 }48     

Vi = Frequency (Ri) ×  log (1/Pi)                 (1) 

Ri: We label thematic roles “agent”, “goal”… and “topic” from R1 to R48 listed in Table2 in the 

Appendix. 

Frequency (Ri): The frequency of Ri played by word W in the corpus. 

Pi: = Total frequency of Ri in the corpus / Total frequency of all roles in the corpus. 

log(1/Pi): The information–context of Ri [Shannon, 1948; Manning and Schutze, 1999]   

The derivation of left/right context vectors is a bit more complicated. The syntactically 
related co-occurrence word pairs are derived first as illustrated in section 2.4. We will 
illustrate the derivation of the left context vector only. The right context vector can be derived 
simila rly. The left co-occurrence word vector of word W is generated from frequency(wordi), 
where wordi precedes and is syntactically related to W in the corpus. Due to the data 
sparseness problem, the feature dimensions of context vectors are generalized int o  Cilin 
classes instead of co-occurrence words. The generalization process reduces the effect of data 
sparseness. On the other hand, it also reduces the precision of characterization since each 
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word has different information content and two words that have the same co-occurrence 
semantic classes may not share the same co-occurrence words. In order to resolve the above 
dilemma, when we compare the similarity between word X and wordY, 4 levels of left context 
vectors and right context vectors for wordX and wordY are created1. The weighting of each 
feature dimension is adjusted using the TF*IDF value if word X and wordY have shared context 
words. Equation (2) illustrates the creation of the 4th level left context vector of word X. The 
other context vectors for wordX and wordY are created by a similar way. 

Left context vector of word X = {f1, f2,…,f3918 }L4 

 

Where fi = Sum of  

{ TF(wordj) × IDF(wordj)  if wordX has the same neighbor wordj with wordY   

    TF(wordj)        if wordX does not have the same neighbor wordj with 

wordY   

} ; for every left co-occurrence wordj with the ith Cilin semantic class.       (2) 

TF(wordj): the frequency of pair ( word j, Cilin(wordj) ) in wordx’s co-occurrence context. 

IDF(wordj): -log(the number of the documents that  contains the wordj/total document number 

of the corpus)              

In Equation (2), we adjust the term weight using TF × IDF, which is commonly used in 
the field  of information retrieval [Salton, 1989] to adjust the discrimination power of each 
feature dimension. We will examine the difference in the adjustment of weights using 
TF × IDF and TF in section 4.2. We will next give a simplified example. Assume that the 
word 狗  “dog” has only three left syntactically related words: ( 小  “small” Ea033 ) with 
frequency 30, ( 可愛 “cute” Ed401 ) with frequency 5 and ( 養  “raise” Ib011 ) with 
frequency 10; and assume that the word 貓  “cat” has only two left syntactically related words: 
( 黑  “black” Ec043 ) and ( 養  “raise” Ib011 ). Assume that we are measuring the similarity 
between 狗  “dog” and 貓  “cat”. Then, we can compute the left context data of 狗  “dog” as  
{TF(Aa011),…,TF(Ea033),…,TF(Ed041),…,TF(Ib011)× IDF(養‘raise’)2, …, TF(La064) }L4

3
 

                                                 
1 IDF(養’raise’) = 4.188, the IDF values of all words range from 0.19 to 9.12. 
2 The granularities of the 4 levels of semantic classes are partially shown in Figure2. The four left 

context vectors and their dimensions are shown below and the right context vectors are similarly 
derived. 
<LeftCilin1>L1  A vector of 12 dimensions from “A” to “L”. 
<LeftCilin2>L2  A vector of 94 dimensions from “Aa” to “La”. 

 <LeftCilin3>L3  A vector of 1428 dimensions from “Aa01” to “La06”. 
  <LeftCilin4>L4  A vector of 3918 dimensions from “Aa011” to “La064”. 
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= {0Aa011,…,30Ea033,…,5Ed041,…,10 × 4.188Ib011,…0La064}L4 

= {0Aa011,…,30Ea033,…5Ed041,…,41.88Ib011,…0La064} L4, since ,they share only the same left 
context word 養  “raise”. The other levels of left context vectors of 狗  “dog” are 
{0Aa01,…,30Ea03,…5Ed04,…,41.88Ib01,…0La06}L3, {0Aa,…,30Ea,…5Ed,…,41.88Ib,…0La}L2, 
{0A,…,35E,…,41.88I,…0L} L1. The value of the E dimension is 35 because it is the sum of the 
values of Ea(30) and Ed(5) from {…,30Ea,…5Ed,…}L2.The right context vectors of 
<RightCilin1> R1 to <RightCilin4> R4 are derived in a similar way.  

3.1 Similarities between Two Context Vectors  
Once we know the feature vectors of these two words, we can calculate the cosine distance of 
two vectors as shown in Equation (3).  
 

 
vector A= <a1,a2…,an>,vector B= <b1,b2…,bn> 
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Therefore, the similarity of the two words x and y can be calculated as the linear 

combination of the cosine distances of all the feature vectors as shown in the Equation 4. The 
weight of each feature vector can be adjusted according to different requirements. For instance, 
if the syntactic similarity is more important, we can increase the weight w. On the other hand, 
if the semantic similarity is more important, the weights w1 to w4 can be increased. If more 
training data is available, the level 4 vector will be more reliable. Hence, the weight w4 
should increase. 
                                                                        

(4)                                                                                                                                                                   
 y)}>4RightCilin<x,>4RightCilincos(< w42+y)>LeftCilin4< x,>LeftCilin4(< cos  w41{w4

y)}>3RightCilin<x,>3RightCilin(< cos w32+y)>LeftCilin3< x,>LeftCilin3(< cos  w31{ w3
y)}>2RightCilin<x,>2RightCilin(< cos w22+y)>LeftCilin2< x,>LeftCilin2(< cos  w21{2
y)}>1RightCilin<x,>1RightCilin(< cos w12+y)>LeftCilin1<,x >LeftCilin1(< cos  w11{1

y)> vectorrole<x,> vectorrole(< cos   w=y)(x,similarity

×+

×+

×+
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In the experiments, w = 0.3, w1 = 0.1 × 0.7, w2 = 0.1× 0.7, w3 = 0.4× 0.7, and w4 = 
0.4× 0.7. 

4. Similarity Clustering 

Because of the lack of objective standards for evaluating of similarity measures, a 
agglomerative clustering algorithm is applied to group similar words according to a similarity 
value. It turns out that words with similar syntactic usage and similar semantic classes are 
grouped together. We will evaluate our algorithm by comparing the automatic clustering 
results with manual classifications of Cilin. 

4.1 Clustering Algorithm  
To evaluate the proposed similarity measure, we tried to group words according to various 
parameters. We adopted bottom-up agglomerative clustering algorithm to group words. In 
order to compare the clustered results with Cilin classifications and reduce the data sparseness, 
we picked the 1000 highest frequency words in Cilin for testing. First of all, we produced a 
1000× 1000 symmetric similarity matrix called SMatrix, where SMatrix (x, y) = similarity 
(wordX, wordY), for all x < y. The rest of the matrix was set to - INFINITY. Below are the 
details  of the clustering algorithm. 

 

Bottom-up Agglomerative Clustering (the greedy algorithm):  

Initialize: 

Assign the threshold; (a value ranging from 0.1 to 0.85)  

Assign each word to its own group named Group(word) 

Loop  

length vector  themeans |vector| 
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Find the entry [x,y] of SMatrix with the maximal value and let the value be M = 

SMatrix[x][y]; 

If M is less than the threshold 

exit loop 

    else 

Grouping (wordX, wordY)  

Recalculate SMatrix       

End Loop 

 

Grouping (wordX, wordY)  

Merge Group(wordY) to Group(wordX) 

Recalculate SMatrix 

{  Smatrix (i)(y) = Smatrix (y)(j)= -INFIITE, where j != y, i != y  
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4.2 Clustering Results vs Cilin Classification 
We will make a comparison between the clustering results and Cilin classifications. There are 
two simple examples shown in Figure 1 and Figure 2 representing the clustering results and 
Cilin classifications, respectively.  

 

Figure 1  Clustering results with threshold = 0.7 

 
Figure 2  Examples of Cilin classification 

After the clustering algorithm is applied, the words are distributed into m groups, i.e., 
Group1, Group2, Group3…, Groupm. Then, we can define the recall and precision of the 
classification as follows. 

)5(,
  Cilin of level kth    thein  clustered are that  wordsofnumber  The

G
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∑
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Gki = representing the maximum number of words in Groupi that are cla ssified in the   
same Cilin class in level k. 

Among our 1000 testing words, the number of words that were clustered in the 4th level 
of Cilin was 658; i.e., they were labeled with 459 different level-4 Cilin classes and among 
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them, 342 classes contained only one testing word, and the classes with multiple testing words 
contained a total of 658 testing words. With the threshold=0.7, our method clustered 830 
words, and only 167 words of them were clustered in the correct Cilin class. Therefore, by 
Equation (5), recall 4 = 167/658 = 0.25 and with Equation (6) precision 4 = 167/830 = 0.20. 

We adopted two methods for measuring similarity; one used Equation TF× IDF, and the 
other used Equation TF. The results are shown in Figure 3 to Figure 6 in the Appendix. We 
measured the performance by computing the F-score, which is (recall+precision)/2. We 
discovered that the best F-score of level1 was that 0.7648 located at a threshold equal to 0.65, 
the best F-score of level2 was that 0.5178 located at a threshold equal to 0.7, the best F-score 
of level3 was that 0.3165 located at a threshold equal to 0.8, and that the best F-score of 
level4 was that 0.2476 located at a the threshold equal to 0.8. All were obtained using 
TF × IDF strategy. Hence, we can see that the TF× IDF equation achieves better performance 
than the TF equation does. We list the detailed  F-socre data for various parameters in 
appendix. Although the clustering results didn’ t fit Cilin completely, they are still alike to 
some degree. From the results, we find that they are similar to syntax taxonomy under a lower 
threshold and close to semantic taxonomy under higher thresholds.  

5. Cilin classifications re -examined  

To examine the practicability of our proposed method, we also inspected the similarity values 
of these 658 testing words which were clustered into 117 4th level Cilin classes. For each 
semantic class, the average similarity between words in the class and their standard deviation 
was comp uted. The results are listed in Table1 in the Appendix. We expected that synonyms 
would have high similarity values, but this was not always the case. 

According to the assumption noted above, synonyms  might have similar syntactic and 
semantic contexts in language use. Therefore, the average similarity should be pretty high, and 
the standard deviation should be quite low. However, some of the results didn’ t follow the  
assumption. We analyzed the data offer explanations in the following. 

 
a) Synonyms with different POS: Words with the same semantic classification in Cilin 

could have different parts of speech (POS). (as shown below.)  
 

Word set Average similarity Stand deviation 
思想,考量 
考慮,思考 

0.544195 0.229534 

 
The context s of the noun (思想, “thinking”) and the verbs (考慮,考量 ,思考, 

“think” , “consider”, “deliberate”) were  quite different. As a result, the average 
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similarity value was quite low, and the standard deviation was very high. After we 
removed the noun from the word-set, we recomputed the values and obtained the 
table shown below: 

 
Word set Average similarity Stand deviation 
考量,考慮 
思考 

0.770616 0.0429353 

 
The results conform to our assumption. They also reveal that the context of 

synonyms may vary from POS to POS.  
 

b) Error in Cilin Classification: The classifications in Cilin could  be arbitrary. For 
example, the three words, 數量 “quantity”, 多少 “how many” and 人數 “the 
number of people”, were  classified in a Cilin group. They might be slightly related, 
but grouping them together seems inappropriate according to the following table: 

 
Word set Average similarity Stand deviation 
數量,多少 
人數 

0.379825 0.253895 

 
c) Different uses: Differences in their usage cause synonyms to behave differently . For 

example, when we measured the similarity  of美國  “America” to 日本  “Japan” 
and to 中國  “China”, the results we obtained  were 0.86 and 0.62,respectively, for 
each pair. Accroding to human intuition, they simply refer to names of countries  and 
should not have such different similarity values. The reason for these result is that 
the corpus we adopted is an original Taiwan corpus. As a result , the usage of 中國 
“China” is different from that of美國  “America” and 日本  “Japan”. 

 
d) Polysemy: The word senses that Cil in adopted were  not those frequently used in the 

corpus. See the following table:. 
 

Word set Average similarity Stand deviation 
十分 ,非常 ,
特別 

0.45054 0.305209 

 
Although the three words, 十分  “very/ten points”, 非常  “very” and 特

別”special, extraordinary” might seem to be very close in meaning to “very”, the 
polysemous word特別  “special, extraordinary” is different in its major sense. This 
influenced the result. 
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e) Words with similar contexts might not be synonyms: A disadvantage does  exist 

when the context vector model is used. Words that are  similar in terms of their 
context s might not be similar in meaning. For example, the similarity value of 結婚 
“marry” and 長大  “grow” is 0.8139. Although the two words have similar contexts, 
they are not alike in meaning. Therefore , the vector space model should incorporate 
the taxonomy approach to solve this phenomenon.  

6. Conclusions 

In this paper, we  have adopted the  context vector model to measure  word similarity. The 
following new features have been proposed to enhance  the context vector models : a) The 
weights of features are adjusted by applying TF × IDF. b) Feature vectors are smoothed by 
using Cilin categories to reduce data sparseness. c) Syntactic and semantic similarity is 
balanced by using related syntactic contexts only. 

The performance of our method might have been influenced by the small scale of the 
Chinese corpus and accuracy of the extracted relations. Further more, Cilin was published a 
long time ago and has not been update recently, which may have influenced our results. 
However, our experimental results are encouraging. They supports the theory that using 
context vectors to measure  similarity is feasible and worthy of further research.  
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Figure 3 Clustering recall and precision at levels one of Cilin’s semantic hierarchy 

 
A partial data of Figure 3 
 0.55 0.6 0.65 0.7 0.75 0.8 0.85 

recall (TF*IDF) 0.706 0.709 0.725 0.657 0.498 0.313 0.138 

precision (TF*IDF) 0.700738 0.736726 0.804756 0.840602 0.909853 0.973881 1 

recall (TF) 0.665 0.666 0.643 0.559 0.434 0.261 0.148 

precision (TF) 0.727085 0.757479 0.810962 0.829545 0.854202 0.874302 0.938776 

F-Score (TF*IDF) 0.703369 0.722863 0.76488 0.748801 0.703927 0.643441 0.569 

F-Score (TF) 0.696043 0.71174 0.726981 0.694273 0.644101 0.567651 0.543388 
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Figure 4  Clustering recall and precision at levels two of Cilin’s semantic hierarchy    
 

A partial data of Figure 4 
 0.55 0.6 0.65 0.7 0.75 0.8 0.85 

recall (TF*IDF) 0.394763 0.429003 0.475327 0.467271 0.367573 0.234642 0.108761 

precision (TF*IDF) 0.389884 0.446903 0.53567 0.568421 0.624738 0.697761 0.77027 

recall (TF) 0.372608 0.406848 0.431017 0.380665 0.300101 0.188318 0.114804 

precision (TF) 0.403708 0.455128 0.527964 0.585859 0.626072 0.650838 0.734694 

F-Score (TF*IDF) 0.392324 0.437953 0.505499 0.517846 0.496156 0.466202 0.439516 

F-Score (TF) 0.388158 0.430988 0.479491 0.483262 0.463087 0.419578 0.424749 
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Figure 5  Clustering recall and precision at levels three of Cilin’s semantic hierarchy 

 
A partial data of Figure 5 
 0.55 0.6 0.65 0.7 0.75 0.8 0.85 

recall (TF*IDF) 0.169654 0.205496 0.252091 0.270012 0.243728 0.181601 0.087216 

precision (TF*IDF) 0.142255 0.190265 0.249061 0.278195 0.366876 0.451493 0.5 

recall (TF) 0.16129 0.205496 0.237754 0.221027 0.20908 0.144564 0.088411 

precision (TF) 0.146241 0.183761 0.236018 0.285354 0.349914 0.424581 0.496599 

F-Score (TF*IDF) 0.155955 0.197881 0.250576 0.274104 0.305302 0.316547 0.293608 

F-Score (TF) 0.153766 0.194629 0.236886 0.253191 0.279497 0.284573 0.292505 
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Figure 6  Clustering recall and precision at levels four of Cilin’s semantic hierarchy 
 

A partial data of Figure 6 
 0.55 0.6 0.65 0.7 0.75 0.8 0.85 

recall (TF*IDF) 0.164134 0.200608 0.237082 0.25076 0.218845 0.159574 0.083587 

precision (TF*IDF) 0.110643 0.153761 0.195244 0.21203 0.268344 0.335821 0.385135 

recall (TF) 0.159574 0.211246 0.237082 0.214286 0.194529 0.136778 0.086626 

precision (TF) 0.111226 0.141026 0.174497 0.208333 0.246998 0.293296 0.37415 

F-Score (TF*IDF) 0.137389 0.177185 0.216163 0.231395 0.243595 0.247698 0.234361 

F-Score (TF) 0.1354 0.176136 0.20579 0.21131 0.220764 0.215037 0.230388 
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Table 1 
GroupId Word average  sd 

1 
首先,第二,第
一 

0.391749 0.324147 

2 
狀態,大概,狀
況,情形 

0.400941 0.307061 

3 
十分,非常,特
別 

0.45054 0.305209 

4 
穩定,一定,固
定 

0.314694 0.262506 

5 
大量,太多,那
麼,很多,許多 

0.409695 0.256464 

6 
數量,多少,人
數 

0.379825 0.253895 

7 
具備,所有,具
有,擁有 

0.562212 0.24363 

8 
思想,考量,考
慮,思考 

0.544195 0.229534 

9 
大家,人們,民
間 

0.494836 0.214664 

10 
檢討,檢查,方
案 

0.34861 0.20496 

11 
類似,如同,好
像,一樣,一
般,接近,似乎 

0.295764 0.203913 

12 
可以,良好,不
錯,理想 

0.35752 0.198352 

13 
明白,知道,理
解,看出,發
現,清楚,了
解,意識,掌握 

0.584519 0.195064 

14 
或許,也許,可
能,是否 

0.631396 0.186908 

15 
可以,肯定,同
意 

0.424513 0.186726 

16 
相同,同時,同
樣,一致,一樣 

0.432104 0.184799 

17 
以後,將來,之
後,後來 

0.525829 0.18295 

18 
體會,經驗,感
受 

0.513465 0.179421 

19 
科技,科學,統
計 

0.514208 0.173151 

20 
運動,走向,活
動 

0.472324 0.17241 

21 
不易,科學,正
確 

0.417904 0.17094 

22 
這樣子,這樣,
如此,這麼 

0.53811 0.170594 

23 
自動化,成為,
變成 

0.586634 0.167871 

24 
需要,要求,需
求 

0.584609 0.165922 

25 
在一起,共同,
一起 

0.559024 0.16552 

26 
上課,教學,教
授 

0.368009 0.164008 

27 
標準,專業,正
式,規範 

0.379336 0.163315 

28 
適合,相當,適
當 

0.301937 0.163089 

29 
以前,過去,之
前 

0.510083 0.161643 

30 
負責人,院長,
主任,家長,領
導,經理,主
管,校長 

0.54561 0.16104 

31 
透過,通過,經
過 

0.497587 0.1587 

32 
自然,當然,本
來 

0.450807 0.157253 

33 
基本,基礎,根
本 

0.303086 0.148239 

34 
組成,形成,構
成,組織 

0.558954 0.14715 

35 
方面,方向,走
向 

0.425739 0.146068 

36 
作為,表現,行
為 

0.500081 0.142414 

37 
城市,香港,都
市 

0.523753 0.142381 

38 
發現,發覺,感
受,感覺,感
到,覺得 

0.587801 0.142334 

39 
實在,十分,真
正 

0.438013 0.140809 
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40 
危險,事情,現
實,事實,機
關,活動,實
際,行政,新聞 

0.393595 0.139102 

41 
使用,分享,利
用,採用,應
用,運用 

0.588138 0.132851 

42 
以為,認為,看
看 

0.684297 0.130785 

43 
裡面,期間,之
間 

0.343657 0.125277 

44 
博物館,媒體,
中心 

0.607148 0.124048 

45 
確定,決定,規
定 

0.566784 0.123687 

46 
維持,支持,保
持 

0.680776 0.123566 

47 
做法,辦法,方
法,方式,措
施,藝術,作法 

0.619291 0.122881 

48 
根本,為主,基
本,關鍵,重
要,重點,主要 

0.295473 0.122236 

49 
視為,當成,當
作,當做,作為 

0.747904 0.121471 

50 
可是,只是,但
是,然而,不過 

0.77375 0.121439 

51 
地區,地方,所
在,社區,區域 

0.591823 0.120499 

52 
消失,失去,沒
有 

0.632536 0.120176 

53 
非常,一定,特
別,特殊 

0.219618 0.119577 

54 
當中,中央,中
心 

0.303831 0.11493 

55 
成就,成功,完
成 

0.482776 0.112033 

56 

美國,中國,日
本,大陸,台
灣,國際,國
家,我國,伊拉
克,新加坡 

0.614028 0.110559 

57 
其中,內部,裡
面 

0.498764 0.107996 

58 
告訴,報導,報
告 

0.425274 0.107627 

59 
開放,著手,開
始,出發 

0.677721 0.106543 

60 
有的,一般,部
分 

0.480778 0.100469 

61 
學會,社團,團
體,協會,組織 

0.660711 0.100259 

62 
增加,加上,豐
富 

0.480646 0.0995899 

63 
小朋友,兒童,
小孩子,小孩,
孩子 

0.740326 0.0986638 

64 
一般,通常,平
常 

0.317419 0.0984778 

65 
完整,完全,整
體 

0.265376 0.0977068 

66 
工業,貿易,行
業,企業,商
業,交通 

0.552969 0.0961678 

67 
計畫,計劃,設
計,規劃 

0.717254 0.0956848 

68 
規劃,設計,計
劃,計畫 

0.717254 0.0956848 

69 
系統,雙方,上
面,世界 

0.419015 0.0940401 

70 
人員,東西,個
人,人口,人
士,人物,份
子,人類 

0.473114 0.0934926 

71 
支援,幫忙,幫
助,補助,協
助,支持 

0.645829 0.0932524 

72 
只有,只是,不
過 

0.698804 0.0926325 

73 
練習,作業,答
案 

0.399523 0.0902104 

74 
處理,安排,因
應,從事 

0.647893 0.0880783 

75 
呈現,展現,表
現 

0.628407 0.0859708 

76 
生態,動物,生
物,植物 

0.650257 0.0853656 

77 
太太,小姐,女
性,女兒,女
人,婦女,女孩 

0.670354 0.0851898 

78 
前往,過去,走
到 

0.468615 0.0849678 
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79 
吸引,引發,引
起 

0.749471 0.0834028 

80 
回家,回到,回
來,回去 

0.752641 0.0789966 

81 
現在,目前,今
天 

0.729664 0.0781769 

82 
圖書館,教室,
房間,辦公室 

0.687431 0.0758984 

83 
主張,主持,堅
持 

0.507651 0.0751646 

84 
委員會,機構,
小組,單位,部
門,組織 

0.682376 0.0736292 

85 
系統,系列,體
系 

0.592294 0.0724394 

86 
期望,想要,願
意,希望 

0.750708 0.072335 

87 
高興,喜歡,快
樂 

0.71814 0.0691603 

88 
取得,爭取,得
到,獲得 

0.772821 0.0680632 

89 
見到,看見,看
到,看看 

0.789036 0.067304 

90 
明顯,肯定,明
白 

0.601009 0.0658739 

91 
不能,不要,不
可 

0.716424 0.0655924 

92 
高中,學院,研
究所,大學,學
校 

0.731575 0.0652677 

93 
設置,舉辦,設
立 

0.717764 0.0621858 

94 
模式,程式,形
式 

0.669031 0.0601233 

95 
投入,進入,參
加,加入 

0.699484 0.0595996 

96 
作用,力量,功
能,意義 

0.763711 0.0577985 

97 
男子,先生,男
人 

0.632963 0.0562316 

98 
訓練,練習,教
練 

0.39034 0.0558793 

99 
確實,真正,實
在 

0.712853 0.0544218 

100 
學期,時期,階
段,時代 

0.681406 0.0539913 

101 
預算,計算,統
計 

0.377922 0.0531331 

102 
成果,成就,成
績 

0.646048 0.0524472 

103 
標準,規則,規
範,原則 

0.684752 0.050314 

104 
心態,觀念,概
念,理念,思
想,心理 

0.7056 0.0490335 

105 
教師,教練,博
士,教授,老師 

0.709024 0.0489227 

106 
想法,意思,思
想 

0.69697 0.0466416 

107 
怎麼樣,如何,
怎麼 

0.482305 0.0457521 

108 
作業,工作,業
務 

0.741531 0.043475 

109 
年輕人,青年,
青少年,少年 

0.716108 0.0425544 

110 
體制,結構,架
構,組織 

0.67785 0.0397466 

111 
自己,本身,自
我 

0.57837 0.0380475 

112 
到底,算是,終
於 

0.111716 0.035438 

113 
環境,氣氛,條
件 

0.656953 0.0284353 

114 
缺乏,不足,緊
張 

0.594345 0.0275148 

115 
現場,市場,場
所 

0.470312 0.0273891 

116 
人家,兄弟,個
人 

0.405597 0.023535 

117 
全部,所有,一
切 

0.650397 0.0225594 
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Table2 
Role index 

Role ID Role 

R1 agent 

R2 apposition 

R3 benefactor 

R4 causer 

R5 CHINESE 

R6 companion 

R7 comparison 

R8 complement 

R9 condition 

R10 conjunction 

R11 degree 

R12 deontics 

R13 DUMMY 

R14 DUMMY1 

R15 DUMMY2 

R16 duration 

R17 epistemics 

R18 evaluation 

R19 exclusion 

R20 experiencer 

R21 frequency 

R22 goal 

R23 Head[GP] 

R24 Head[NP] 

R25 Head[PP] 

R26 Head[S] 

R27 Head[VP] 

R28 imperative 

R29 instrument 

R30 interjection 

R31 location 

R32 manner 

Role index 

Role ID Role 

R33 negation 

R34 particle 

R35 possessor 

R36 predication 

R37 property 

R38 quantifier 

R39 quantity 

R40 range 

R41 reason 

R42 receipient 

R43 source 

R44 standard 

R45 target 

R46 theme 

R47 time 

R48 topic 
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Abstract  

Word similarity is broadly used in many applications, such as information retrieval, 
information extraction, text classification, word sense disambiguation, 
example-based machine translation, etc.  There are two different methods used to 
compute similarity: one is based on ontology or a semantic taxonomy; the other is 
based on collocations of words in a corpus. 

As a lexical knowledgebase with rich semantic information, How-net has been 
employed in various researches.  Unlike other thesauri, such as WordNet and 
Tongyici Cilin, in which word similarity is defined based on the distance between 
words in a semantic taxonomy tree, How-net defines a word in a complicated 
multi-dimensional knowledge description language.  As a result, a series of 
problems arise in the process of word similarity computation using How-net.  The 
difficulties are outlined below:  

1. The description of each word consists of a group of sememes.  For example,   
the Chinese word Ϙᄆᒣ(camera obscura)ϙ is described as: Ϙpart|ຝٙ, 
#TakePicture|ࣁ᥊, %tool|ࠠش, body|ߪϙ, and the Chinese word Ϙᐊॾ
(write a letter)ϙ is described as: Ϙwrite|ᐊ, ContentProduct=letter|ॾٙϙ; 

2. The meaning of a word is not a simple combination of these sememes.  
Sememes are organized using a specific knowledge description language. 

To meet these challenges, our work includes: 

1. A study on the How-net knowledge description language.  We rewrite the  
How-net definition of a word in a more structural format, using the abstract 
data structure of set and feature structure. 

2. A study on the algorithm used to compute word similarity based on How-net.  
The similarity between sememes, that between sets, and that between feature 
structures are given.  To compute the similarity between two sememes, we 
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use the distance between the sememes in the semantic taxonomy, as is done in 
Wordnet and Tongyici Cilin.  To compute the similarity between two sets or 
two feature structures, we first establish a one-to-one mapping between the 
elements of the sets or the feature structures.  Then, the similarity between 
the sets or feature structures is defined as the weighted average of the 
similarity between their elements.  For feature structures, a one-to-one 
mapping is established according to the attributes.  For sets, a one-to-one 
mapping is established according to the similarity between their elements. 

3. Finally, we give experiment results to show the validity of the algorithm and 
compare them with results obtained using other algorithms.  Our results for 
word similarity agree with people�’s intuition to a large extent, and they are 
better than the results of two comparative experiments. 

Keywords: How-net, Word Similarity Computing, Natural Language Processing 
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2. ဲ፿ઌۿ৫֗ࠡૠጩऱֱऄ 

2.1 ဲ፿ઌۿ৫ऱܶᆠ 
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ଚࡳאױᆠԫଡየאߩՂයٙऱ១໢᠏ངᣂএΚ 

 
        

 
ࠡխөਢԫଡױᓳᆏऱ೶ᑇΖөऱܶᆠਢΚᅝઌۿ৫੡ 0.5ழऱဲ፿၏ᠦଖΖ 

ຍጟ᠏ངᣂএࠀլਢഄԫऱΔݺଚຍ㠪׽ਢ࿯נԱࠡխऱԫጟױ౨Ζ 

٣ૠጩဲ፿ऱ၏ᠦΔྥאױ৫ֺለܺᣄΔຏൄۿउՀΔऴ൷ૠጩဲ፿ऱઌൣڍৰڇ

৵٦᠏ངဲګ፿ऱઌۿ৫Ζ 

ဲ፿ઌᣂ֘ࢤਠऱਢࠟଡဲ፿յઌᣂᜤऱ࿓৫Ζشאױຍࠟଡဲ፿ٵڇԫଡ፿ቼխ

٥෼ऱױ౨ࠐࢤᘝၦΖဲ፿ઌᣂဲࡉࢤ፿ઌࢤۿਢࠟଡլٵऱᄗ࢚ΔԲृڶ޲ऴ൷ऱኙ

ᚨᣂএΖ 

2.2 ဲ፿ઌۿ৫ऱૠጩֱऄ 
ဲ፿၏ᠦࠟڶᣊൄߠऱૠጩֱऄΔԫጟਢ௅ᖕਬጟ׈੺वᢝΰOntologyαࢨ։ᣊ᧯ߓ
ΰTaxonomyαࠐૠጩΔԫጟشܓՕ๵ᑓऱ፿ற஄ၞ۩อૠΖ 

௅ᖕ׈੺वᢝΰOntologyαࢨ։ᣊ᧯ߓΰTaxonomyαૠጩဲ፿፿ᆠ၏ᠦऱֱऄΔԫ
౳ਢشܓԫຝٵᆠဲဲࠢΰThesaurusαΖԫ౳ٵᆠဲဲࠢຟਢലڶࢬऱဲิ៣ڇԫལࢨ
༓ལᖫणऱᐋڻ࿨ዌխΖݺଚवሐΔڇԫལᖫणቹխΔٚ۶ࠟଡ࿨រհၴڶ׽׊ڶԫය

ሁஉΖ࣍ਢΔຍයሁஉऱ९৫༉܂אױ੡ຍࠟଡᄗ࢚ऱ፿ᆠ၏ᠦऱԫጟ৫ၦΖ 

 

),(
),(

21
21 WWDis

WWSim ΞΞ(1) 
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ቹ 1 πٵᆠဲဲࣥρ፿ᆠ։ᣊᖫणቹ 

 
ڕ৫ΰۿૠጩዧ፿ဲ፿հၴऱઌࠐᆠဲဲࣥρٵπشܓຍጟֱऄشආ[⑍Δ1999׆]

ቹ WordnetૠጩشܓڇᓤᠧΖ[Agirre & Rigau 1995]ޓᐞऱൣउەृߒઔࠄڶαΖقࢬ1
ဲ፿ऱ፿ᆠઌۿ৫ழΔೈԱ࿨រၴऱሁஉ९৫؆ΔᝫەᐞࠩԱࠡהԫైڂࠄΖڕࠏΚ 

ᄗ࢚ᐋڻᖫऱ෡৫Κሁஉ९৫ઌٵऱࠟଡ࿨រΔ࣍ۯ࣠ڕᄗ࢚ᐋڻऱ။೏ᐋΔࠡ፿

ᆠ၏ᠦለՕΙֺڕᎅΚϘ೯ढϙࡉϘཬढϙΕϘ୅ࠂ೯ढϙࡉϘझ۩೯ढϙΔຍࠟኙᄗ

ऱሁஉ९৫ຟਢၴ࢚ 2Δ܀ছԫኙဲ๠࣍፿ᆠᖫऱለ೏ᐋΔڼڂᎁ੡ࠡ፿ᆠ၏ᠦለՕΔ
৵ԫኙဲ๠࣍፿ᆠᖫऱለ܅ᐋΔࠡ፿ᆠ၏ᠦለ՛Ι 

ᄗ࢚ᐋڻᖫऱ೴഑യ৫Κሁஉ९৫ઌٵऱࠟኙ࿨រΔ࣠ڕԫኙ࣍ۯᄗ࢚ᐋڻᖫխ܅

യ৫೴഑Δ׼ԫኙۯց࣍೏യ৫೴഑Δ߷Ꮦছृऱ፿ᆠ၏ᠦᚨՕ࣍৵ृΖ֧Ե೴഑യ৫

ऱ଺࣍ڇڂΔࠄڶᄗ࢚ᐋڻᖫխᄗ࢚༴૪ऱษา࿓৫լ݁Δڇڕࠏ WordnetխΔ೯ཬढ
։ᣊऱ༴૪ᄕࠡᇡጐΔۖࠄڶ೴഑ऱᄗ࢚༴૪ԾֺለษงΔຍᄎᖄી፿ᆠ၏ᠦૠጩऱլ

 ෻Ζٽ

ࢤ፿ऱઌᣂဲشܓΔڕࠏอૠΖࠐՕ๵ᑓऱ፿றش৫ऱૠጩֱऄਢۿԫጟဲ፿ઌ׼

ԫଡဲऱઌᣂޢ٣ᙇᖗԫิ௽ᐛဲΔྥ৵ૠጩຍԫิ௽ᐛဲፖࠃ৫Ζۿૠጩဲ፿ऱઌࠐ

৫ၦαΔࠐ෼ऱ᙮෷נᇠဲऱՂՀ֮խڇኔᎾऱՕ๵ᑓ፿றխڇຍิ௽ᐛဲشΰԫ౳ࢤ

ၦհၴऱઌٻࠄຍشܓၦΔྥ৵ٻऱ௽ᐛဲࢤ൓ࠩԫଡઌᣂאױԫଡဲຟޢ࣍ਢΔኙ࣍

৫Ζຍጟ೚ऄऱ೗๻ਢΔՅۿ੡ຍࠟଡဲऱઌ܂ૠጩαࠐ࢐塒ߡၦऱ݈ٻش৫ΰԫ౳ۿ

ਢ፿ᆠઌ२ऱဲΔהଚऱՂՀ֮ՈᚨᇠઌۿΖ[ޕ௩՗Δ1999]شܓຍጟ৸უࠐኔ෼፿ᆠ
ऱ۞೯ඈࣴΙ[ᕙ࣪Δ2001]ઔߒԱဲشܓ۶ڕ፿ऱઌᣂࠐࢤૠጩဲ፿ऱઌۿ৫Ζ[Dagan et 
al. 1995,1999]شࠌԱޓ੡ᓤᠧऱᄗ෷ᑓীࠐૠጩဲ፿ऱ၏ᠦΖ 

ຍࠟጟֱऄڶٺ௽រΖഗ׈࣍੺वᢝऱֱऄ១໢ڶயΔྤᏁش፿ற஄ၞ۩ಝᒭΔՈ

ֺለऴᨠΔ࣐࣍෻ᇞΔ܀ຍጟֱऄ൓ࠩऱ࿨࣠࠹Գऱ׌ᨠრᢝᐙ᥼ለՕΔڶழࠀլ౨ᄷ

ᒔ֘ਠড়ᨠࠃኔΖ׼؆Δຍጟֱऄֺለᄷᒔ֘چਠԱဲ፿հၴ፿ᆠֱ૿ऱઌࡉࢤۿ஁ฆΔ

O

LBA

a l�…�…a  b 

01 02...  01�… 01�…    �…�…      01

01  02... 01 ... 01  �…  01      �…�…       �…

01  02�…01...01   01  �…   01     �…�…       ...

ဠᒵ࣍شᑑᢝਬՂᐋ࿨រࠩՀᐋ࿨រऱሁஉ
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ۖኙဲ࣍፿հၴऱ؁ऄࡉ፿ش௽រەᐞ൓ֺለ֟Ζഗ࣍፿ற஄ऱֱऄֺለড়ᨠΔጵ֘ٽ

ਠԱဲ፿؁ڇऄΕ፿ᆠΕ፿ش࿛ֱ૿ऱઌࡉࢤۿ஁ฆΖ܀ਢΔຍጟֱऄֺለࠉᘸ࣍ಝᒭ

 ᇷறᠧಛऱიឫለՕΖࡉᇷற࿕ง࠹Δ؆׼ऱ፿ற஄ΔૠጩၦՕΔૠጩֱऄᓤᠧΔشࢬ

੺׈࣍৫ૠጩֱऄΔຍਢԫጟഗۿπवጻΰHownetαρऱဲ፿ઌ࣍ഗߒ૞ઔ׌֮ء
वᢝऱֱऄΖ 

3. πवጻΰHownetαρ១տ 

ਊᅃπवጻρऱ໌ທृ ᇀ஡ࣟس٣۞աऱᎅऄ[ޙଆᚊΔ1999]Κ 

πवጻρਢԫଡאዧ፿ࡉ૎፿ऱဲ፿זࢬ।ऱᄗ࢚੡༴૪ढٙΔא༿قᄗ࢚ፖᄗ࢚

հၴ֗אᄗڶࠠࢬ࢚ऱ᥆ࢤհၴऱᣂএ੡ഗءփ୲ऱൄᢝवᢝ஄Ζ 

πवጻρխܶڶ᠆༄ऱ᢯ნ፿ᆠवᢝ׈ࡉ੺वᢝΔ੡۞ྥ፿ߢ๠෻ࡉᖲᕴ៬᤟࿛ֱ

૿ऱઔࠎ༽ߒԱᣪ၆ऱᇷᄭΖլመΔᕣጥπवጻρ༼ࠎԱᇡาऱᚾூ[ᇀ஡ ΔࣟᇀൎΔ1999]Δ
 ๵ᒤ֏࿓৫ຟլ೏Ζࡉ֏ڤݮπवጻρᚾூऱ܀

Ε௽ᐛ࿨ዌٽႃشܓऱ։࣫Δߢ૞ຏመኙπवጻρऱवᢝ༴૪፿׌ଚലݺᆏխΔء

࿛ွࢼᇷறڤݮΔലπवጻρऱवᢝ༴૪፿ߢ।ګقԫጟޓ੡ऴᨠΕޓ੡࿨ዌ֏ऱڤݮΔ

 ৫ૠጩΖۿ৵૿ऱઌ࣍ঁא

3.1 πवጻρऱ࿨ዌ 
πवጻρխࠟڶଡ׌૞ऱᄗ࢚ΚϘᄗ࢚ϙፖϘᆠ଺ϙΖ 

Ϙᄗ࢚ϙਢኙ᢯ნ፿ᆠऱԫጟ༴૪Ζޢԫଡဲאױ।ሒ੡༓ଡᄗ࢚Ζ 

Ϙᄗ࢚ϙਢشԫጟϘवᢝ।ق፿ߢϙࠐ༴૪ऱΔຍጟϘवᢝ।ق፿ߢϙشࢬऱϘ᢯

ნϙ׻೚Ϙᆠ଺ϙΖ 

Ϙᆠ଺ϙਢ࣍ش༴૪ԫଡϘᄗ࢚ϙऱ່՛რᆠ໢ۯΖ 

ፖԫ౳ऱ፿ᆠဲࠢ[ڕπٵᆠဲဲࣥρࢨWordnet]լٵΔπवጻρࠀլਢ១໢چലࢬ
ޢኙࠐ٨ऱϘᆠ଺ϙߓԫشխΔۖਢᇢቹߓ᧯ڻᐋ࢚ϙូ࿨ࠩԫଡᖫणऱᄗ࢚ऱϘᄗڶ

ԫଡϘᄗ࢚ϙၞ۩༴૪Ζ 

πवጻρԫ٥ආشԱଡ 1500ᆠ଺Δຍࠄᆠ଺։੡אՀ༓ଡՕᣊΚ 

1) Event|ٙࠃ 

2) entity|ኔ᧯ 

3) attribute|᥆ࢤଖ 

4) aValue|᥆ࢤଖ 

5) quantity|ᑇၦ 

6) qValue|ᑇၦଖ 

7) SecondaryFeature|ڻ૞௽ᐛ 
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8) syntax|፿ऄ 

9) EventRole|೯ኪۥߡ 

10) EventFeatures|೯ኪ᥆ࢤ 

ኙ࣍ຍࠄᆠ଺Δݺଚނ،ଚូ੡ԿิΚรԫิΔץਔร 1ࠩร 7ᣊऱᆠ଺Δݺଚጠ
հ੡Ϙഗءᆠ଺ϙΔࠐش༴૪໢ଡᄗ࢚ऱ፿ᆠ௽ᐛΙรԲิΔץ׽ਔร 8ᣊᆠ଺Δݺଚ
ጠհ੡Ϙ፿ऄᆠ଺ϙΔ࣍ش༴૪ဲ፿ऱ፿ऄ௽ᐛΔ׌૞ਢဲࢤΰPart of SpeechαΙรԿ
ิΔץਔร รࡉ9 10ᣊऱᆠ଺Δݺଚጠհ੡Ϙᣂএᆠ଺ϙΔ࣍ش༴૪ᄗࡉ࢚ᄗ࢚հၴऱ
ᣂএΰᣊ࣍ۿ෡ᐋ௑፿ऄխऱ௑ᣂএαΖ 

ೈԱᆠ଺א؆ΔπवጻρխᝫشԱԫࠄฤᇆࠐኙᄗ࢚ऱ፿ᆠၞ۩༴૪ΔڕՀ।قࢬΚ 

। 1: πवጻρवᢝ༴૪፿ߢխऱฤᇆ֗ࠡܶᆠ 

ʿʳ ϙऱᣂএʳࡉϘقհၴΔ।ࢤଡ᥆ڍ

ʶʳ ।قϘፖࠡઌᣂϙʳ

ʸʳ ।قϘਢࠡຝ։ϙʳ

ʷʳ ।قϘאױ๯ᇠϖ˩ϗ๠ᆜΔࢨਢᇠϘ˩ϙऱࠃ࠹ΔढٙΔᏆڶढΔृࢨփ୲ʳ

ʽʳ ।قϘᄎϖ˩ϗ׌ࢨ૞࣍شϖ˩ϗΔܛਜࢨࠃՠࠠʳ

ʾʳ ኙ ˩ᣊΔ،।ࢬ،قᑑಖऱۥߡਢԫጟឆࢤऱΔ༓ڇ׏ኔᎾ፿ߢխլᄎנ෼ʳ

ʹʳ ।قਐٻʳ

̑ʳ ।תڍقਢΔڶתڍΔৰױ౨ऱʳ

˓ʳ ।אױق೚Ϙ˩ϙऱ़ၴࢨழၴʳ

˒ʳ ।אױقਢϘˡϙऱޗறΔڕኙ֐ؒ࣍ΔݺଚᑑאϘ˒۪ࣚϙ।אױ֐ؒقਢϘ۪ࣚϙ

ऱޗறʳ

̎̐ʳ ʻ˄ʼʳ ኙ࣍ ˩ᣊΔᆜ࣍ʳ ˮʳ˰ʳ խऱਢᇠᣊ Ϙ᝜၇ϙᣊΔԫ࣍ኙڕϙΖۥߡऱϘؘໂڶࢬ˩

ڇᄭΔՠࠠΖᕣጥࠐढΔڶ۾Δࠃ೶ፖΚਜۥߡՀڕڶኔᎾՂڇԱΔؘྥᄎس࿇،؟

ʳࠐנזຟٌۥߡ٤ຝऱނլࠀᑇൣउՀΔԫଡ؁՗ڍ

ʻ˅ʼʳ ।ق೯ኪۥߡΔڕտဲऱࡳᆠʳ

ʻʼʳ ᆜࠡ࣍խऱᚨᇠਢԫଡဲ।ಖΔڕࠏΔʻ˖˻˼́˴̏խഏʼʳ

˱ʳ ।قլڇژΔڶ޲ࢨΔࢨլ౨ʳ

ʴʳ ।قਬԫ᥆ࢤ੡ԫጟඕტऱ᥆ࢤΔڕࠏΚϘ࠺ሐϙኙ࣍ϘଇढϙΔϘ೏৫ϙኙ࣍Ϙ՞

౧ϙΔϘᄵ৫ϙʳኙ࣍Ϙ֚ွϙ࿛ʳ

ˮ˰ʳ ᑑᢝᄗ࢚ऱࢤ٥᥆ࢤʳ
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ଚጠݺհၴऱ᧤ᙀᣂএΔڤ፿ᆠ༴૪ق।ࠐشฤᇆԾ։੡༓ᣊΚԫᣊਢࠄຍނଚݺ

հ੡Ϙ᧤ᙀฤᇆϙΔץਔאՀ༓ଡฤᇆΚ, ~ ^ Ι׼ԫᣊࠐش।قᄗ࢚հၴऱᣂএΔݺଚ
ጠհ੡ϘᣂএฤᇆϙΔץਔאՀ༓ଡฤᇆΚ # % $ * + & @ ? ! ΙรԿᣊץਔ༓ଡྤऄូ
ԵאՂࠟᣊऱϘ௽௘ฤᇆϙΚ{} () [] Ζ 

Δԫጟق।ࠐϘᣂএᆠ଺ϙشΚԫጟਢڤֱقጟ।ࠟڶհၴऱᣂএ࢚ଚ઎ࠩΔᄗݺ

ਢش।قᄗ࢚ᣂএऱϘᣂএฤᇆϙࠐ।قΖਊᅃݺଚऱ෻ᇞΔছृᣊ࣍ۿԫጟ෡ᐋ௑ᣂ

এΔ৵ृՕຝ։ਢԫጟ෡ᐋ௑ᣂএऱϘ֘ᣂএϙΔڕࠏϘ$ϙݺଚ༉אױ෻ᇞ੡ϘਜࠃΕ
ढٙΕᏆڶΕփ୲ϙऱ֘ᣂএΔՈ༉ਢᎅΔᇠဲךאױᅝ׼ԫଡဲऱϘਜࠃΕढٙΕᏆ

 Εփ୲ϙΖڶ

ᆠ଺ԫֱ૿܂੡༴૪ᄗ࢚ऱ່ഗء໢ۯΔ׼ԫֱ૿Δᆠ଺հၴԾڇژᓤᠧऱᣂএΖ

πवጻρխΔԫ٥༴૪Աᆠ଺հၴऱڇ 8 ጟᣂএΚՂՀۯᣂএΕٵᆠᣂএΕ֘ᆠᣂএΕ
ኙᆠᣂএΕ᥆ࢤ-മ׌ᣂএΕຝٙ-ᖞ᧯ᣂএΕޗற-ګ঴ᣂএΕۥߡ-ٙࠃᣂএΖאױ઎נΔ
ᆠ଺հၴิګऱਢԫଡᓤᠧऱጻण࿨ዌΔۖլਢԫଡ໢ొऱᖫण࿨ዌΖլመΔᆠ଺ᣂএ

խ່ૹ૞ऱᝫਢՂՀۯᣂএΖ௅ᖕᆠ଺ऱՂՀۯᣂএΔڶࢬऱϘഗءᆠ଺ϙิګԱԫଡ

ᆠ଺ᐋߓ᧯ڻΰڕቹ 2αΖຍଡᆠ଺ᐋߓ᧯ڻਢԫଡᖫण࿨ዌΔຍՈਢݺଚၞ۩፿ᆠઌ
�৫ૠጩऱഗ៕Ζۿ

ឈྥπवጻρהࠡࡉऱ፿ᆠဲࠢΰڕπٵᆠဲဲࣥρࡉ WordnetαԫᑌΔՈڶԫଡ
֘ਠवᢝ࿨ዌऱᖫणᐋߓ᧯ڻΔ܀ኔᎾՂڶထءᔆऱլٵΖڇπٵᆠဲဲࣥρࡉWordnet
խΔᄗ࢚ਢ༴ᐊဲᆠऱ່՛໢ۯΔאࢬΔޢԫଡᄗ࢚ຟਢຍଡᐋߓ᧯ڻխऱԫଡ࿨រΖ

ߓ᧯ڻլਢຍଡᐋࠀߪء࢚ऱΔᄗق।ࠐਢຏመԫิᆠ଺࢚ԫଡᄗޢπवጻρխΔڇۖ

խऱԫଡ࿨រΔᆠ଺թਢຍଡᐋߓ᧯ڻխऱԫଡ࿨រΖۖ׊Δԫଡᄗࠀ࢚լਢ១໢ऱ༴

૪੡ԫଡᆠ଺ऱႃٽΔۖਢ૞༴૪੡شࠌਬጟറ॰ऱϘवᢝ༴૪፿ߢϙࠐ।ሒऱԫଡ፿

ᆠሎጩڤΖՈ༉ਢᎅΔڇ༴૪ԫଡᄗ࢚ऱڍଡᆠ଺խΔޢଡᆠ଺ࢬದࠩऱش܂ਢլٵऱΔ

ຍ༉࿯ݺଚऱઌۿ৫ૠጩ൅ࠐԱৰՕऱܺᣄΖՀ૿ݺଚ༉ኙຍଡ༴૪ᄗ࢚ऱवᢝ༴૪፿

ˀʳ˸́̇˼̇̌̏ኔ᧯ʳ ʳ

ʳ ʳ ѥʳ ̇˻˼́˺̏ᆄढʳ ʳ

ʳ ʳ Ξʳ ʳ ѥʳ ̃˻̌̆˼˶˴˿̏ढᔆʳ ʳ

ʳ ʳ ʳ ʳ ʳ ʳ Ξʳ ѥʳ ढʳس̏˸̇˴̀˼́˴ ʳ

ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ Ξʳ ѥʳ ˔́˼̀˴˿˛̈̀˴́̏೯ढʳ ʳ

ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ Ξʳ ѥʳ ˻̈̀˴́̏Գʳ ʳ

ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ Ѩʳ Ѭʳ ˻̈̀˴́˼̍˸˷̏ᚵԳʳ ʳ

ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ Ѭʳ ˴́˼̀˴˿̏ᡬʳ ʳ

ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ѥʳ ᡬʳߨ̏̇̆˴˸˵

ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ Ξʳ

ቹ 2 ᖫणऱᆠ଺ᐋڻ࿨ዌ 



 

 

                     ഗ࣍πवጻρऱ᢯ნ፿ᆠઌۿ৫ૠጩ                   ˉˊ 

 ኘΖەࠄԫ۩ၞߢ

3.2 πवጻρऱवᢝ༴૪፿ߢ 
πवጻρຏመԫጟवᢝ༴૪፿ߢኙဲ፿ऱ፿ᆠၞ۩༴૪Ζڇπवጻρऱ֮ᚾխΔኙवᢝ

༴૪፿ߢ೚ԱᇡጐऱտฯΖլመΔ࣍طᇠ֮ᚾመೣ࣍ૹาᆏΔլ࣐ൕ᜔᧯Ղނ༽Ζءᆏ

խݺଚᇢቹኙ࣍ຍጟवᢝ༴૪፿ߢ࿯נԫଡ១໢ऱᄗਔΖ 

 ՗Κࠏଚ઎༓ଡݺ

। 2Κπवጻρवᢝ༴૪፿ߢኔࠏ 
䀲 ὖᗉ㎼㰳 ᦣ䗄䁲㿔 

ؚ 017144 exercise|᝽ᒭ,sport|᧯ߛ 
 ߊ|Գ 059349 human|Գ,family|୮,maleߊ
೏ᘋ 029542 aValue|᥆ࢤଖ,circumstances|ቼउ,happy|壂,desired|ߜ 
 congratulate|ఴ၅$,׈time|ழၴ,day|ֲ,@ComeToWorld|ം 072280 ֲس
ᐊॾ 089834 write|ᐊ,ContentProduct=letter|ॾٙ 
 capital|ഏຟ,ProperName|റ,(China|խഏ),ֱچ|place 003815 ࠇק
ფ000363 ृړ human|Գ,*FondOf|໛ᦟ,#WhileAway|௣ၵ 
ؘႊ 004932 {modality|፿௛} 
ۭ 015204 NounUnit|ټၦ,&(grape|ᆿရ),&(key|ᨤೲ) 
ൕ016251 ߜ cease|ೖ೚,content=(prostitution|ᔄෞ) 
ؚኙ017317 މ subtract|চ྇,patient=price|Ꮭ௑,commercial|೸,(range|༏৫=50%) 
ࠝ ࿙ ഗ

८ᄎ 
024083 

part| ຝ ٙ ,%institution| ᖲ ዌ ,politics| ਙ ,#young| ؔ ,#fund| ᇷ
८,(institution|ᖲዌ=UN|ᜤٽഏ) 

 
 Հ༓යΚא౏੡ូߢଚലຍጟवᢝ༴૪፿ݺ

1) πवጻρگԵऱဲ፿׌૞ូ੡ࠟᣊΔԫᣊਢኔဲΔԫᣊਢဠဲΙ 

2) ဠဲऱ༴૪ֺለ១໢ΔشϘ{؁ऄᆠ଺}ϙࢨϘ{ᣂএᆠ଺}ϙၞ۩༴૪Ι 

3) ኔဲऱ༴૪ֺለᓤᠧΔطԫش٨ߓຐᇆሶၲऱϘ፿ᆠ༴૪ڤϙิګΔຍࠄϘ፿ᆠ
༴૪ڤϙԾאڶՀԿጟڤݮΚ 

ഗءᆠ଺༴૪ڤΚشϘഗءᆠ଺ϙၞ۩༴૪Ι 

ᣂএᆠ଺༴૪ڤΚشϘᣂএᆠ଺=ഗءᆠ଺ϙृࢨϘᣂএᆠ଺=(ࠠ᧯ဲ)ϙृࢨϘ(ᣂ
এᆠ଺=ࠠ᧯ဲ)ϙࠐ༴૪Ι 

ᣂএฤᇆ༴૪ڤΚشϘᣂএฤᇆ ഗءᆠ଺ϙृࢨϘᣂএฤᇆ(ࠠ᧯ဲ)ϙאף༴૪Δ
 ԫଡᣂএฤᇆΙٵشආڤଡᣂএฤᇆ༴૪ڍڶאױଚᝫࣹრࠩΔݺ

ΔຍՈਢኙᇠኔဲ່ૹڤᆠ଺༴૪ءਢԫଡഗ᜔ڤኔဲऱ༴૪խΔรԫଡ༴૪ڇ (4
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૞ऱԫଡ༴૪ڤΔຍଡഗءᆠ଺༴૪Աᇠኔဲऱ່ഗءऱ፿ᆠ௽ᐛΖ 

௅ᖕאՂ։࣫Δݺଚലπवጻρኙԫଡኔဲऱᆠႈ༴૪ૹᄅ।ڕقՀΚ  

 

 
 
 
 
 

 
 
 
 
 
 
 

ΔϘ|ϙ।ٽႃق௽ᐛ࿨ዌΔϘδΞΞεϙ।قխΔϘθΞΞιϙ।ڤՂ૿ऱሎጩڇ
ଚၞݺᇷற࿨ዌΔՈਢՀ૿ွࢼऱࠟጟشࠌխڤਢຍଡሎጩٽႃࡉϙΖ௽ᐛ࿨ዌࢨϘق

۩ઌۿ৫ૠጩழ૿ኙऱ׌૞ംᠲΖ 

4. ഗ࣍πवጻρऱ፿ᆠઌۿ৫ૠጩֱऄ 

ൕՂ૿ऱտฯݺଚ઎ࠩΔፖႚอऱ፿ᆠဲࠢլٵΔڇπवጻρխΔࠀլਢലޢԫଡᄗ࢚

ኙᚨ࣍ԫଡᖫणᄗ࢚ᐋߓ᧯ڻխऱԫଡ࿨រΔۖਢຏመشԫ٨ߓऱᆠ଺Δشܓਬጟवᢝ

༴૪፿ࠐߢ༴૪ԫଡᄗ࢚Ζۖຍࠄᆠ଺ຏመՂՀۯᣂএิ៣ګԫଡᖫणᆠ଺ᐋߓ᧯ڻΖ

ۿઌ۩ၞڤऱࠟଡ፿ᆠሎጩق।ߢຍጟवᢝ༴૪፿شԫጟֱऄΔኙࠩބᑑਢ૞ؾଚऱݺ

৫ૠጩΖ 

խڤ፿፿ᆠሎጩဲشࠌ৫Δԫଡ່១໢ऱֱऄ༉ਢऴ൷ۿπवጻρૠጩ፿ᆠઌشܓ

ऱรԫഗءᆠ଺༴૪ڤΔဲނ፿ઌۿ৫࿛Ꮭ࣍รԫഗءᆠ଺ऱઌۿ৫Ζຍጟֱऄړ๠ਢ

ૠጩ១໢Δشܓڶ޲܀वጻ፿ᆠሎጩڤխࠡהຝ։᠆༄ऱ፿ᆠᇷಛΖ 

[Li Sujian et al. 2002]խ༼נԱԫጟဲ፿፿ᆠઌۿ৫ऱૠጩֱऄΔૠጩመ࿓ጵشܓٽ
ԱπवጻρࡉπٵᆠဲဲࣥρΖڇᆠ଺ઌۿ৫ऱૠጩመ࿓խΔլႛەᐞԱᆠ଺հၴऱՂ

ՀۯᣂএΔᝫەᐞԱᆠ଺հၴऱࠡהᣂএΖڇૠጩဲ፿ઌۿ৫ழΔףᦞࠓٽԱπٵᆠဲ

ဲࣥρऱဲᆠઌۿ৫Επवጻρ፿ᆠሎጩڤऱᆠ଺ઌۿ৫ࡉᆠ଺ᣂᜤ৫Ζ⬅ᮐπٵᆠဲ

ဲࣥρࡉπवጻρආ٤ݙشլٵऱ፿ᆠ᧯ࡉߓ।ሒֱڤΔဲ।Ոઌ஁ለՕΔ಴ℸຍጟዝ

ጩऄխނ،ଚࠓٽૠጩऱٽ෻ࢤଖ൓ᡖጊΖ׼؆Δݺଚছ૿տฯመΔဲ፿ઌᣂ৫ࡉઌۿ

৫ਢࠟଡլٵऱᄗ࢚Δނ፿ᆠᣂᜤ৫ףᦞࠓٽૠԵᆠ଺ઌۿ৫խΔਢլٽᔞऱΖ 

εΔࠠ᫿ဲᆠ଺ࠠ᫿ဲЈδᆠ଺ᣂএฤᇆ

εΔࠠ᫿ဲᆠ଺ࠠ᫿ဲЈδᆠ଺ᣂএฤᇆ

ᣂএฤᇆ༴૪Ј

ࠠ᧯ဲЈഗءᆠ଺ᣂএᆠ଺

ࠠ᧯ဲЈഗءᆠ଺ᣂএᆠ଺

ᣂএᆠ଺༴૪Ј

εΔഗءᆠ଺ഗءᆠ଺ࠡהഗءᆠ଺༴૪Јδ

ᆠ଺༴૪Јഗءᆠ଺รԫഗء

Κ
ᄗ࢚

ኔဲ

ttss2

vvuu1

yy2

xx1

cb

a

|,|
|,|

|
|

,



 

 

                     ഗ࣍πवጻρऱ᢯ნ፿ᆠઌۿ৫ૠጩ                   ˉˌ 

4.1 ဲ፿ઌۿ৫ૠጩ 
ኙࠟ࣍ଡዧ፿ဲ፿ W1ࡉ W2Δ࣠ڕ W1ڶ n ଡᆠႈΰᄗ࢚αΚS11ΔS12ΔΞΞΔS1nΔW2

ڶ m ଡᆠႈΰᄗ࢚αΚS21ΔS22ΔΞΞΔS2mΔݺଚ๵ࡳΔW1ࡉ W2ऱઌۿ৫ਢٺଡᄗ࢚

ऱઌۿ৫հ່ՕଖΔՈ༉ਢᎅΚ 

                                
 
ຍᑌΔݺଚ༉ࠟނଡဲ፿հၴऱઌۿ৫ംᠲូ࿨ࠩԱࠟଡᄗ࢚հၴऱઌۿ৫ംᠲΖ

ᅝྥΔݺଚຍ㠪ەᐞऱਢمࡰऱࠟଡဲ፿ऱઌۿ৫Ζ࣠ڕਢڇԫࡳՂՀ֮հխऱࠟଡဲ

፿Δ່ړਢ٣ၞ۩ဲᆠඈࣴΔലဲ፿ᑑࣹ੡ᄗ࢚Δྥ৵٦ኙᄗ࢚ૠጩઌۿ৫Ζ 

4.2 ᆠ଺ઌۿ৫ૠጩ 
৫ۿᆠ଺ऱઌאࢬΔق।ࠐαဲ᧯ࠠشֱچᆠ଺ΰଡܑشຟ່ึូ࿨Պ࢚ऱᄗڶࢬ࣍ط

ૠጩਢᄗ࢚ઌۿ৫ૠጩऱഗ៕Ζ 

១شଚຍ㠪ආݺΔߓ᧯ڻԱԫଡᖫणऱᆠ଺ᐋګᣂএዌۯऱᆠ଺௅ᖕՂՀڶࢬ࣍ط

໢ऱຏመ፿ᆠ၏ᠦૠጩઌۿ৫ऱᙄऄΖ೗๻ࠟଡᆠ଺ڇຍଡᐋߓ᧯ڻխऱሁஉ၏ᠦ੡

dΔ௅ᖕֆ(1)ڤΔݺଚאױ൓ࠩຍࠟଡᆠ଺հၴऱ፿ᆠ၏ᠦΚ 

                         
 

ࠡխ p1ࡉ p2।ࠟقଡᆠ଺ΰprimitiveαΔdਢ p1ࡉ p2ڇᆠ଺ᐋߓ᧯ڻխऱሁஉ९৫Δ

ਢԫଡإᖞᑇΖөਢԫଡױᓳᆏऱ೶ᑇΖ 

ڇᣂএΖኔᎾՂΔۯԱᆠ଺ऱՂՀشܓ׽ଚݺ৫ऱழଢΔۿຍጟֱऄૠጩᆠ଺ઌش

πवጻρխΔᆠ଺հၴೈԱՂՀۯᣂএ؆ΔᝫڶৰڍጟࠡהऱᣂএΔڇ࣠ڕૠጩழەᐞ

ኙᆠृࢨᆠ֘ڶᎁ੡ΔࠠאױଚݺΔڕࠏ৫৫ၦΔۿ壄าऱᆠ଺ઌޓ౨ᄎ൓ࠩױΔࠐၞ

ᣂএऱࠟଡᆠ଺ֺለઌۿΔڂ੡،ଚڇኔᎾऱ፿றխյઌאױཙངऱױ౨ࢤৰՕΖኙ࣍

ຍଡംᠲຍ㠪ݺଚլ୶ၲಘᓵΖ 

෼ԫଡࠠ᧯ဲΰᄗנ౨ױᆜۯ෼ऱנᆠ଺ࠄԫڇխΔߢवጻऱवᢝ༴૪፿ڇΔ؆׼

Εࠠဲ᧯ࠠࡉဲ᧯ᐞࠩࠠە৫ழᝫ૞ۿૠጩઌڇଚݺאࢬΖࠐႽਔᇆ( )ਔದشࠀαΔ࢚
πवጻρऱ፿ᆠሎګᝫ଺ဲ᧯ࠠނ৫ૠጩΖ෻უऱ೚ऄᚨᇠਢ٣ۿᆠ଺հၴऱઌࡉဲ᧯

ጩڤΔྥ৵٦ૠጩઌۿ৫Ζຍᑌ೚ലᖄીࠤᑇऱᎠಱᓳشΔຍᄎࠌዝጩऄ᧢൓ৰᓤᠧΖ

ଚऱኔ᧭խΔ੡ԱݺڇΔڼڂΔࠏৰ՛ऱֺ׭׽խڤπवጻρऱ፿ᆠሎጩڇဲ᧯ࠠ࣍ط

១֏ದߠΔݺଚ೚ڕՀ๵ࡳΚ 

ࠠ᧯ဲፖᆠ଺ऱઌۿ৫ԫ৳๠෻੡ԫଡֺለ՛ऱൄᑇΰӫαΙ 

Δঞ੡ٵଡဲઌࠟ࣠ڕ৫Δۿऱઌဲ᧯ࠠࡉဲ᧯ࠠ 1Δܡঞ੡ 0Ζ 

4.3 ဠဲᄗ࢚ऱઌۿ৫ऱૠጩ 

),(max),( 21...1,..121 jimjni
SSSimWWSim

d
ppSim ),( 21

ΞΞ(2) 

ΞΞ(3) 
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ኔဲࡉ࢚Δဠဲᄗڼڂኔဲ᜔ਢլ౨յઌཙངऱΔࡉխΔဠဲءኔᎾऱ֮ڇଚᎁ੡Δݺ

ᄗ࢚ऱઌۿ৫᜔ਢ੡ሿΖ 

ࢬ༴૪Δ۩ၞڤϘ{ᣂএᆠ଺}ϙຍࠟጟֱࢨϙ{؁ऄᆠ଺}Ϙشਢ᜔࢚ဠဲᄗ࣍ط
ᣂএᆠ଺հၴऱࢨᏁ૞ૠጩࠡኙᚨऱ؁ऄᆠ଺׽৫ૠጩॺൄ១໢Δۿऱઌ࢚Δဠဲᄗא

ઌۿ৫ױܛΖ 

4.4 ኔဲᄗ࢚ऱઌۿ৫ऱૠጩ 
ൕছ૿ऱ։࣫ױवΔπवጻρऱवᢝ༴૪፿אױߢຏመᆠ଺ࡉႃٽΕ௽ᐛ࿨ዌຍࠟጟࢼ

ွᇷற࿨ዌࠐ।ሒΖᆠ଺հၴऱઌۿ৫ૠጩംᠲբᆖᇞެΔໍՀऱംᠲ༉ਢႃࡉٽ௽ᐛ

࿨ዌऱઌۿ৫ംᠲԱΖ 

ԫଡᓤᠧऱᖞ᧯։ᇞނऱഗ៕ՂΖۿຝ։ઌڇم૞৬ۿ๻უਢΚᖞ᧯ઌءଚऱഗݺ

 ৫Ζۿ৫൓ࠩᖞ᧯ऱઌۿຝ։Δຏመૠጩຝ։հၴऱઌګ

೗๻ࠟଡᖞ᧯ A ࡉ B ຟאױ։ᇞאګՀຝ։ΚA ։ᇞګ A1ΔA2ΔΞΞΔAnΔB ։
ᇞګ B1ΔB2ΔΞΞΔBmΔ߷Ꮦຍࠄຝ։հၴऱኙᚨᣂএ༉ڶ mͪn ጟΖംᠲਢΚຍࠄຝ
։հၴऱઌۿ৫ਢܡຟኙᖞ᧯ऱઌۿ৫࿇سᐙ᥼Λ࣠ڕլਢ٤ຝຟ࿇سᐙ᥼Δ߷Ꮦݺଚ

ᚨᇠ۶ڕᙇᖗ࿇سᐙ᥼ऱ߷ࠄຝ։հၴऱઌۿ৫Λᙇᖗאࠐנ৵ΔݺଚԾ۶ڕ൓ࠩᖞ᧯

ऱઌۿ৫Λ 

ᖞ᧯խದઌڇڶ׽ऱΔٵਢլش܂ᖞ᧯խऱڇຝ։ٵଡլٺଚᎁ੡Κԫଡᖞ᧯ऱݺ

ଚ᜔ਢֺለ،ଚऱᜭݺΔۿઌܡለࠟଡԳ९ઌਢֺڕࠏயΖڶऱຝ։յઌֺለթش܂ٵ

ীΕᔚኢΕณᅪΕᏗ՗࿛ઌٵຝ։ਢܡઌۿΔۖլᄎஞณᅪࡉװᏗ՗೚ֺለΖ 

ଡຝٺਢኙຍࠟଡᖞ᧯ऱ܂ଚଈ٣૞೚ऱՠݺழΔࢤۿለࠟଡᖞ᧯ऱઌֺڇΔڼڂ

։հၴ৬مದԫԫኙᚨऱᣂএΔྥ৵ڇຍࠄኙᚨऱຝ։հၴၞ۩ֺለΖ 

ᝫڶԫଡംᠲΚ࣠ڕਬԫຝ։ऱኙᚨढ੡़Δ۶ڕૠጩࠡઌۿ৫Λݺଚຍ㠪ආشԫ

ጟ១໢ऱ๠෻ᙄऄΚ 

ലٚԫॺ़ଖፖ़ଖऱઌۿ৫ࡳᆠ੡ԫଡֺለ՛ऱൄᑇΰӬαΙ 

Հ૿ݺଚ։ܑەᐞႃࡉٽ௽ᐛ࿨ዌऱઌۿ৫ૠጩംᠲΖ 

4.4.1 ௽ᐛ࿨ዌऱઌۿ৫ૠጩ 
௽ᐛ࿨ዌאױ෻ᇞ੡ԫଡϘ᥆ࢤΚଖϙኙΰAttribute-Value PairαऱႃٽΔݺଚലԫଡϘ᥆
ϙࢤଡϘ௽ᐛϙऱϘ᥆ޢԫଡ௽ᐛ࿨ዌխΔڇΚଖϙኙጠ੡ԫଡϘ௽ᐛϙΰFeatureαΖࢤ
ਢഄԫऱΖ 

ૠጩࠟଡ௽ᐛ࿨ዌऱઌۿ৫Δଈ٣૞ࠟڇଡ௽ᐛ࿨ዌऱ௽ᐛհၴ৬مದԫԫኙᚨऱ

ᣂএΖޢ࣍طଡ௽ᐛ࿨ዌऱٺଡ௽ᐛຟࠠڶլٵऱ᥆ࢤΔڼڂຍጟԫԫኙᚨᣂএຏመ௽

ᐛऱ᥆ࢤৰ୲࣐৬مದࠐΚ᥆ࢤઌٵऱ௽ᐛհၴԫԫኙᚨΔڶ޲࣠ڕ᥆ࢤઌٵऱ௽ᐛΔ

߷Ꮦᇠ௽ᐛऱኙᚨढ੡़Ζ 
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ຍᑌΔ௽ᐛ࿨ዌऱઌۿ৫༉᠏֏੡ٺଡ௽ᐛऱઌۿ৫ऱףᦞؓ݁Ζࠡխऱᦞଖ֘ਠ

 Ζࢤऱૹ૞ٵઌڶ௽ᐛࠠڶࢬଚᎁ੡ݺছؾڇ௽ᐛ࿨ዌխऱૹ૞࿓৫Ζڇࢤᇠ᥆נ

ໍՀऱംᠲ༉ਢૠጩࠟଡ௽ᐛऱઌۿ৫Ζ௽ᐛطϘ᥆ࢤϙࡉϘଖϙิګΖ࣍طϘ᥆

 ৫ΖۿϘଖϙऱઌࠡ࣍࿛Ꮭאױ৫ۿਢΔࠟଡ௽ᐛऱઌ࣍Δٵϙઌࢤ

4.4.2 ႃٽऱઌۿ৫ૠጩ 
ႃٽऱઌۿ৫ૠጩֺ௽ᐛ࿨ዌޓ੡ᓤᠧΔڂ੡ႃٽऱցైਢྤؓ׊ۖݧ࿛ऱΔڼڂଈ૞

ٚ೭ਢ૞ࠟڇଡႃٽऱցైհၴ৬مԫԫኙᚨᣂএΖ 

ࠟଡႃٽऱઌۿ৫ૠጩᑓীΔؘႊየݺߩଚኙ࣍ႃٽઌۿ৫ૠጩऱԫࠄऴᨠ૞ޣΖ

ຍ㠪ݺଚאנ٨ՀࠟයΚ 

1. ԫଡႃߪء،ࡉٽऱઌۿ৫੡ 1Ι 

2. ೗๻ࠟଡႃٽຟڶ nଡցైΔࠡխ mΰm<nαଡցైઌٵΔԾ೗๻ࠟଡցైऱઌ
౨ਢ׽৫ۿ 0ΰլٵαࢨ 1ΰઌٵαΔ߷Ꮦຍࠟଡႃٽऱઌۿ৫ᚨᇠਢ m/nΖ 

૞ૠጩࠟଡႃٽऱઌۿ৫Δ່୲࣐უࠩऱֱऄਢଈ٣ૠጩࠟଡႃٽऱڶࢬցైࠟࠟ

հၴऱઌۿ৫Δྥ৵ף۩٦ၞᦞؓ݁Ζ܀ਢຍᑌᄎ൅ࠐԫଡംᠲΔ༉ਢԫଡႃء،ࡉٽ

౨լ੡ױ৫ۿऱઌߪ 1Δೈॺ،ऱٚრࠟଡցైհၴऱઌۿ৫ຟ੡ 1Ζຍଡ࿨࣠ᅝྥਢլ
مऱցైհၴ৬ٽଡႃࠟڇᆠऱ଺ঞΰଈ٣ࡳଚ٣ছݺ৫ᎅࣔߡԫଡ׼෻ऱΖຍՈൕٽ

ԫԫኙᚨᣂএαऱٽ෻ࢤΖ 

 ԫԫኙᚨᣂএΚمऱցైհၴ৬ٽ੡ࠟଡႃࠐՀዝጩऄאشଚආݺխΔ֮ءڇ

1. ଈ٣ૠጩࠟଡႃٽऱڶࢬցైࠟࠟհၴऱઌۿ৫Ι 

2. ൕڶࢬऱઌۿ৫ଖխᙇᖗ່ՕऱԫଡΔലຍଡઌۿ৫ଖኙᚨऱࠟଡցైኙᚨದ

 Ιࠐ

3. ൕڶࢬऱઌۿ৫ଖխࠄ߷װܔբᆖ৬مኙᚨᣂএऱցైऱઌۿ৫ଖΙ 

4. ૹᓤՂ૪ร รࡉޡ2  ೈΙܔ৫ଖຟ๯ۿऱઌڶࢬΔऴࠩޡ3

 ದኙᚨᣂএऱցైፖ़ցైኙᚨΖم৬ڶ޲ .5

௅ᖕՂ૪ዝጩऄ৬مದࠟଡႃٽցైऱԫԫኙᚨᣂএ৵Δݺଚ༉ৰ୲࣐ૠጩࠟଡႃ

ऱցైհٽ੡ႃڂᦞؓ݁ΖԾף৫ऱۿցైኙऱઌࠡ࣍৫࿛ۿऱઌٽ৫ԱΚႃۿऱઌٽ

ၴຟਢؓ࿛ऱΔݺאࢬଚאױലڶࢬऱᦞଖګ࠷ઌٵऱΔ࣍ਢΚႃٽऱઌۿ৫࿛ࠡ࣍ց

ైኙऱઌۿ৫ऱጩ๬ؓ݁Ζ 

4.4.3 ኔဲᄗ࢚ઌۿ৫ऱૠጩ 
੡ԫଡ௽ᐛ࿨ዌΔᇠق।אױπवጻρխኙԫଡኔဲऱ༴૪ڇଚवሐΔݺছ૿ऱ։࣫ط

௽ᐛ࿨ዌܶאڶՀ؄ଡ௽ᐛΚ 

รԫഗءᆠ଺༴૪Κࠡଖ੡ԫଡഗءᆠ଺Δݺଚലࠟଡᄗ࢚ऱຍԫຝ։ऱઌۿ৫ಖ

੡ Sim1(S1,S2)Ι 
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ᆠءഗڶࢬऱ؆אڤᆠ଺༴૪ءխೈรԫഗڤ፿ᆠሎጩ࣍ᆠ଺༴૪Κኙᚨءഗהࠡ

଺༴૪ڤΔࠡଖ੡ԫଡഗءᆠ଺ऱႃٽΔݺଚലࠟଡᄗ࢚ऱຍԫຝ։ऱઌۿ৫ಖ੡

Sim2(S1,S2)Ι 

ᣂএᆠ଺༴૪Κኙᚨ࣍፿ᆠሎጩڤխڶࢬऱᣂএᆠ଺༴૪ڤΔࠡଖਢԫଡ௽ᐛ࿨ዌΔ

ኙ࣍ᇠ௽ᐛ࿨ዌऱޢԫଡ௽ᐛΔࠡ᥆ࢤਢԫଡᣂএᆠ଺Δࠡଖਢԫଡഗءᆠ଺Δࢨԫଡ

ࠠ᧯ဲΖݺଚലࠟଡᄗ࢚ऱຍԫຝ։ऱઌۿ৫ಖ੡ Sim3(S1,S2)Ι 

ᣂএฤᇆ༴૪Κኙᚨ࣍፿ᆠሎጩڤխڶࢬऱᣂএฤᇆ༴૪ڤΔࠡଖՈਢԫଡ௽ᐛ࿨

ዌΔኙ࣍ᇠ௽ᐛ࿨ዌऱޢԫଡ௽ᐛΔࠡ᥆ࢤਢԫଡᣂএᆠ଺ΔࠡଖਢԫଡႃٽΔᇠႃٽ

ऱցైਢԫଡഗءᆠ଺Δࢨԫଡࠠ᧯ဲΖݺଚലࠟଡᄗ࢚ऱຍԫຝ։ऱઌۿ৫ಖ੡

Sim4(S1,S2)Ζ 

 ৫ಖ੡Κۿऱᖞ᧯ઌڤ፿ᆠሎጩ࢚ਢΔࠟଡᄗ࣍

     
 
ࠡխΔӪiΰ1 i 4αਢױᓳᆏऱ೶ᑇΔڶ׊Κ 

Ӫ1+Ӫ2+Ӫ3+Ӫ4=1, Ӫ1 Ӫ2 Ӫ3 Ӫ4 

৵ृ֘ਠԱ Sim1ࠩ Sim4ኙ᜔࣍᧯ઌۿ৫ࢬದࠩऱڻࠉش܂Ꭰ Ζ྇࣍طรԫഗءᆠ଺

༴૪֘ڤਠԱԫଡᄗ׌່࢚૞ऱ௽ᐛΔݺאࢬଚᚨᇠലࠡᦞଖࡳᆠ൓ֺለՕΔԫ౳ᚨڇ

 ՂΖא0.5

࣠ڕଚ࿇෼Δݺኔ᧭խڇ Sim1ॺൄ՛Δ܀ Sim3ृࢨ Sim4ֺለՕΔലᖄીᖞ᧯ऱઌ

 ՀΚڕڤΔ൓ࠩֆޏԱଥ۩ၞ(4)ڤଚኙֆݺڼڂ෻෼ွΖٽ৫սྥֺለՕऱլۿ

    
 
ࠡრᆠ࣍ڇΔ׌૞ຝ։ऱઌۿ৫ଖኙڻ࣍૞ຝ։ऱઌۿ৫ଖದࠩࠫપش܂ΔՈ༉ਢ

ᎅΔ׌࣠ڕ૞ຝ։ઌۿ৫ֺለ܅Δ߷Ꮦڻ૞ຝ։ऱઌۿ৫ኙ࣍ᖞ᧯ઌۿ৫ࢬದࠩऱش܂

Ո૞૾܅Ζאױ׊অᢞԫଡဲߪء،ࡉऱઌۿ৫ս੡ 1Ζ 

Հ૿ݺଚ٦։ܑಘᓵޢԫຝ։ऱઌۿ৫Ζ 

รԫഗءᆠ଺༴૪Κ༉ਢࠟଡᆠ଺ऱઌۿ৫Δਊᅃֆ(3)ڤૠጩױܛΙ 

ᆠ଺༴૪Κࠡءഗהࠡ ଖ੡ԫଡႃٽΔ᠏ང੡ࠟଡഗءᆠ଺ႃٽऱઌۿ৫ૠጩംᠲΙ 

ᣂএᆠ଺༴૪Κࠡଖ੡ԫଡ௽ᐛ࿨ዌΔ᠏ང੡ࠟଡ௽ᐛ࿨ዌऱઌۿ৫ૠጩംᠲΖۖ

ຍଡ௽ᐛ࿨ዌխ௽ᐛऱଖ༉ਢഗءᆠ଺ࠠࢨ᧯ဲΔڼڂຍࠟଡ௽ᐛ࿨ዌऱઌۿ৫ૠጩՈ

ऄ೴։ᣂএᆠ଺հྤ࣍ط৫ૠጩംᠲΖຍ㠪Δۿऱઌဲ᧯ࠠࢨᆠ଺ءᝫ଺ࠩഗึ່אױ

ၴऱૹ૞࿓৫Δݺଚലኙٺଡ௽ᐛऱઌۿ৫࠷ጩ๬ؓ݁Ι 

ᣂএฤᇆ༴૪Κࠡଖ੡ԫଡ௽ᐛ࿨ዌΔ᠏ང੡ࠟଡ௽ᐛ࿨ዌऱઌۿ৫ૠጩംᠲΖۖ

ຍଡ௽ᐛ࿨ዌխ௽ᐛऱଖԾਢԫଡႃٽΔႃٽऱցైթਢഗءᆠ଺ࠠࢨ᧯ဲΔڼڂຍࠟ

4

1
2121 ),(),(

i
ii SSSimSSSim ΞΞ(4) 

4

1 1
2121 ),(),(

i

i

j
ji SSSimSSSim ΞΞ(5) 
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ଡ௽ᐛ࿨ዌऱઌۿ৫ૠጩՈึ່אױᝫ଺ࠩഗءᆠ଺ࠠࢨ᧯ဲऱઌۿ৫ૠጩംᠲΖٵ

ᑌΔྤ࣍طऄ೴։ᣂএฤᇆհၴऱૹ૞࿓৫Δݺଚലኙٺଡ௽ᐛऱઌۿ৫࠷ጩ๬ؓ݁Ι 

าᆏΔࠠ᧯ऱዝڶࢬ৫ૠጩऱۿπवጻρऱဲ፿ઌ࣍ଚբᆖಘᓵԱഗݺ੡ַΔڼࠩ

ጩऄݺଚլ٦ᇡาᎅࣔΖ 

5. ኔ᧭֗࿨࣠ 

௅ᖕאՂֱऄΔݺଚኔ෼Աԫଡഗ࣍πवጻρऱ፿ᆠઌۿ৫ૠጩ࿓ڤᑓิΖ 

ဲ፿ઌۿ৫ૠጩऱ࿨࣠ေᏝΔ່ړਢࠩ࣋ኔᎾऱߓอխΰڕഗ࣍ኔࠏऱᖲᕴ៬᤟ߓ

อαΔᨠኘլٵऱઌۿ৫ૠጩֱऄኙኔᎾߓอऱࢤ౨ऱᐙ᥼ΖຍᏁ૞ԫଡݙᖞऱᚨߓش

อΖڇයٙլࠠໂऱൣउՀΔݺଚආشԱԳՠܑܒऱֱऄΖ 

 ଚऱૠጩ࿨࣠ၞ۩ֺለΚ،ނࠀ৫Δۿૠጩဲ፿ઌࠐԱԿጟֱऄشࠌଚݺ

ֱऄ 1Κႛشࠌπवጻρ፿ᆠሎጩڤխรԫഗءᆠ଺ࠐૠጩဲ፿ઌۿ৫Ι 

ֱऄ 2ΚLi Sujian et al. (2002) խشࠌऱဲ፿፿ᆠઌۿ৫ૠጩֱऄΙ 

ֱऄ 3Κ֮ءխտฯऱ፿ᆠઌۿ৫ૠጩֱऄΙ 

 ՀΚڕଚല༓ଡ೶ᑇଖ๻ᆜݺ൓ऱᆖ᧭Δ࠷ቫᇢխڻڍڇኔ᧭խΔ௅ᖕڇ

ө= 1.6 

Ӫ1 = 0.5, Ӫ2 = 0.2ΔӪ3 = 0.17ΔӪ4 = 0.13 

ӫ= 0.2 

Ӭ= 0.2 

ኔ᧭࿨࣠ڕՀ।قࢬΚ 

। 3Κኔ᧭࿨࣠ΰԫα 
ဲ፿ 1 ဲ፿ 2 ဲ፿ 2ऱ፿ᆠ ֱऄ 1 ֱऄ 2 ֱऄ 3 

 Գ ՖԳ Գ,୮,Ֆ 1.000 0.668 0.861ߊ
 1.000 1.000 1.000 ߊ,ᘣ Գ,୮׀ Գߊ
 ᘣ Գ,୮,Ֆ 1.000 0.668 0.861ئ Գߊ
 0.861 0.668 1.000 ߊ,ඒࡲ,Գ ࡸࡉ Գߊ
 ೸ 1.000 0.351 0.630,ࡴ,ۯԳ ᆖ෻ Գ,#៭ߊ
 0.048 0.024 0.016 ߜ,ଖ,ቼउ,壂ࢤԳ ೏ᘋ ᥆ߊ
 ଃᖲ ᖲᕴ,*ႚᐾ 0.186 0.008 0.112گ Գߊ
 Գ ᡃູ ູ 0.347 0.009 0.209ߊ
 Գ ᤔ࣠ ֽ࣠ 0.285 0.004 0.171ߊ
 ೭,$ᖜٚ 0.186 0.035 0.112ࠃ ܂Գ ՠߊ
 Գ ຂٚ ຂٚ 0.016 0.005 0.126ߊ

 



 

 

ˊˇ                                                            ᏥᆢΡైޕ৬ 

ኘֱऄە 3ऱ࿨࣠Δݺଚאױ઎ࠩΔϘߊԳϙΰ࠷ᆠႈϘԳΔ୮Δߊϙαٺהࠡࡉ
ଡဲऱઌۿ৫ፖԳऱऴᤚਢֺለઌฤٽऱΖ 

ലֱऄ 3 ऄֱࡉ 1Εֱऄ 2 ऱ࿨࣠ઌֺለΔאױ઎ࠩΚֱऄ 1 ऱ࿨ֺ࣠ለษᜋΔ׽
૞ਢԳΔઌۿ৫ຟ੡ 1Δ᧩ྥլജٽ෻Ιֱऄ 2 ऱ࿨ֱֺ࣠ऄ 1 Δ౨ജ೴։ࠄาᘈԫޓ
լٵԳհၴऱઌۿ৫Δࠄڶ܀ઌۿ৫ऱ࿨࣠Ոլ֜ٽ෻ΔֺڕϘߊԳϙࡉϘՠ܂ϙऱઌ

ߊ෻Δ۟֟ϘٽᎅΔຍ᧩ྥլࠐࢤཙངױ೏Ζൕޓ৫ۿϘᡃູϙऱઌࡉԳϙߊ৫ֺϘۿ

ԳϙࡉϘᡃູϙຟਢࡎسڶढ᧯ΔۖϘՠ܂ϙױ׽౨ਢԫଡ۩੡ृࢨԫଡࠃွࢼढΖֱ

ऄ 2 ۿᦞૠԵԱઌףຝ։፿ᆠᣂᜤ৫ᑇଖނૠጩֱऄࠡ࣍ڇڂ෻෼ွऱ଺ٽ෼ຍጟլנ
৫խΖ׼؆Δֱऄ 2 ऱ࿨࣠խΔϘߊԳϙࡉϘࡸࡉϙऱઌۿ৫ֺϘߊԳϙࡉϘᆖ෻ϙऱ
ઌۿ৫೏נ२ԫ଍Δֱۖऄ 3ऱ࿨࣠խΔຍࠟଡઌۿ৫ऱ஁၏ٽޓ෻ԫࠄΖ 

। 4խ࿯׼נ؆ԫྒྷࠄᇢ࿨࣠Δࠎᦰृ೶ەΚ 

। 4Κኔ᧭࿨࣠ΰԲα 
ဲ፿ 1 ဲ፿ 2 ઌۿ৫ ဲ፿ 1 ဲ፿ 2 ઌۿ৫ 

ՠԳ ඒஃ 0.722 ృદ દ 1 
ՠԳ ઝᖂ୮ 0.576 ృદ દ1 ۥ 
ՠԳ ል0.722 ا ృદ ጸ 0.861 
ՠԳ ሎ೯୉ 0.722 ృદ ᠱ0.059 ۥ 
ඒஃ ઝᖂ୮ 0.576 ጸ ᠱ0.059 ۥ 
ඒஃ ል0.722 ا Լ։ ॺൄ 1 
ඒஃ ሎ೯୉ 0.722 Լ։ ௽ܑ 0.624 
ઝᖂ୮ ል0.576 ا ৸ە ەᐞ 1 
ઝᖂ୮ ሎ೯୉ 0.6 ৸ە ৸უ 0.074 
ልا ሎ೯୉ 0.722 ەᐞ ৸უ 0.074 
խഏ ભഏ 0.936 ၒ ሂ 0.444 
խഏ ᜤٽഏ 0.136 ၒ ሂፘ 0.127 
խഏ ڜ෻ᄎ 0.114 ၒ ሎ۩ 0.444 
խഏ ᑛ੊ 0.733 ሎ۩ ሂፘ 0.151 

 

Ϙխഏϙڕࠏ෻Δٽຝ։࿨࣠լജڶՈ܀෻ऱΔٽ઎ࠩΔ࿪Օຝ։࿨࣠ᝫਢֺለאױ

ٽ੡ΔϘխഏϙΕϘᜤڂΔຍਢ܅৫ຟመۿ෻ᄎϙऱઌڜϘࡉഏϙΕϘխഏϙٽϘᜤࡉ

ഏϙΕϘڜ෻ᄎϙڇπवጻρխऱรԫഗءᆠ଺։ܑਢϘֱچϙΕϘᖲዌϙΕϘຝٙϙΖ

ϘၒϙࡉϘሂϙऱઌۿ৫Ոለ܅Δຍਢڂ੡ຍࠟଡဲ๯១໢ࡳᆠ੡ࠟଡഗءᆠ଺Δۖ౒

 լԫીհ๠Ζࢨ෻ٽᆠլࡳࠄᇷಛΖຍՈൕԫଡೡ૿֘ਠԱवጻऱਬהࠡ֟

Ꮑ૞ᜢࣔऱਢΔՂ૪ᇢ᧭խΔޢଡဲຟ࠷׽Աԫଡ່ൄߠऱᆠႈΔۖլਢەᐞڶࢬ

ᆠႈΖ 



 

 

                     ഗ࣍πवጻρऱ᢯ნ፿ᆠઌۿ৫ૠጩ                   ˊˈ 

6. ࿨ᓵ 

ፖႚอऱ፿ᆠဲࠢլٵΔπवጻρආشԱ ޢኙࠐߢଡᆠ଺Δຏመԫጟवᢝ༴૪፿ڍ1500
ଡᄗၞ࢚۩༴૪Ζ 

੡Աૠጩشवᢝ༴૪፿ߢ।ሒऱࠟଡᄗ࢚ऱ፿ᆠሎጩڤհၴऱઌۿ৫ΔݺଚආشԱ

Ϙᖞ᧯ऱઌۿ৫࿛࣍ຝ։ઌۿ৫ףᦞؓ݁ϙऱ೚ऄΖଈ٣ലԫଡᖞ᧯։ᇞګຝ։Δ٦ല

ࠟଡᖞ᧯ऱٺଡຝ։ၞ۩ิٽ಻ኙΔຏመૠጩޢଡิٽኙऱઌۿ৫ऱףᦞؓ݁൓ࠩᖞ᧯

ऱઌۿ৫Ζݺଚࠠ᧯ಘᓵԱ௽ᐛ࿨ዌࡉႃٽຍࠟጟွࢼᇷற࿨ዌխٺଡิګຝ։ऱิٽ

಻ኙֱڤΖຏመኙᄗ࢚ऱ፿ᆠሎጩ֘ڤ༚شࠌຍԫֱऄΔאױലࠟଡ፿ᆠሎጩڤऱᖞ᧯

ઌۿ৫։ᇞګԫࠄᆠ଺ኙऱઌۿ৫ऱิٽΖኙࠟ࣍ଡᆠ଺ऱઌۿ৫Δݺଚආش௅ᖕՂՀ

 ᠏ངऱֱऄΖ۩ၞࠀᣂএ൓ࠩ፿ᆠ၏ᠦۯ

ኔ᧭ᢞࣔΔݺଚऱ೚ऄך։شܓԱπवጻρխኙޢଡᄗၞ࢚۩༴૪ழऱ᠆༄ऱ፿ᆠ

ᇷಛΔ൓ࠩऱ࿨࣠ፖԳऱऴᤚֺለฤٽΔဲ፿ઌۿ৫ଖࠥቤՈֺለาᒯΖ 
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ഗٽิ࣍௽ᐛऱዧ፿ဲဲټᆠ௣ࣴ1 

A Study on Noun Sense Disambiguation Based on 

Syntagmatic Features  

 *༡ ׆

WANG Hui 

Abstract 

Word sense disambiguation (WSD) plays an important role in many areas of natural 
language processing, such as machine translation, information retrieval, sentence 
analysis, and speech recognition. Research on WSD has great theoretical and 
practical significance.  The main purposes of this study were to study the kind of 
knowledge that is useful for WSD, and to establish a new WSD model based on 
syntagmatic features, which can be used to disambiguate noun sense in Mandarin 
Chinese effectively.  

Close correlation has been found between lexical meaning and its distribution.  
According to a study in the field of cognitive science [Choueka, 1983], people often 
disambiguate word sense using only a few other words in a given context (frequently 
only one additional word).  Thus, the relationships between one word and others 
can be effectively used to resolve ambiguity.  Based on a descriptive study of more 
than 4,000 Chinese noun senses, a multi-level framework of syntagmatic analysis 
was designed to describe the syntactic and semantic constraints of Chinese nouns.  
All of these polyseme nouns were surveyed, and it was found that different senses 
have different and complementary distributions at the syntax and/or collocation 
levels.  This served as a foundation for establishing an WSD model by using 
grammatical information and a thesaurus provided by linguists. 
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The model uses the Grammatical Knowledge-base of Contemporary Chinese [Yu 
Shiwen et al. 2002] as one of its main machine-readable dictionaries (MRDs).  It 
can provide rich grammatical information for disambiguation of Chinese lexicons, 
such as parts-of-speech (POS) and syntax functions. 

Another resource of the model is the Semantic Dictionary of Contemporary Chinese 
[Wang Hui et al. 1998], which provides a thesaurus and semantic collocation 
information of more than 20,000 nouns.  They were employed to analyze 635 
Chinese polysemous nouns.  

By making full use of these two MRD resources and a very large POS-tagged corpus 
of Mandarin Chinese, a multi-level WSD model based on syntagmatic features was 
developed.  The experiment described at the end of the paper verifies that the 
approach achieves high levels of efficiency and precision. 

Key words: Word Sense Disambiguation, syntagmatic features, noun sense, 
Chinese�Language Information Processing 

1. ဲᆠ௣ࣴΰWSDαᄗ૪ 

Δߢ෻ᇞ۞ྥ፿ࡉ։࣫چᒔإΔ૞ᨃሽᆰڼڂΔڇژᆠ෼ွཏሙڍխԫဲߢ፿ྥ۞࣍ط

ԫଡૹ૞ऱছ༼༉ਢ౨ജڇਬଡ௽ࡳՂՀ֮խΔ۞೯ඈೈࣴᆠΔᒔڍࡳᆠဲऱრᆠΖຍ

༉ਢຏൄࢬᎅऱဲᆠ௣ࣴΰWord sense disambiguationΖ 
ဲᆠ௣ࣴਢՕڍᑇ۞ྥ፿ߢ๠෻ٚ೭ऱԫଡؘլ֟ױऱխၴᐋڻΔشࠌ൅ဲᆠᑑࣹ

ऱ֮אױء༼೏ᇷಛᛀ౉խऱ਷٤෷ࡉ਷ᄷ෷Δኔ෼ഗ࣍ᄗ࢚ऱᛀ౉Ιאױኙዧ፿؁ऄ

։࣫խᣊݮٵݧऱࣴᆠംᠲऱᇞެ༼ؘࠎ૞ऱ፿ᆠॾஒΔ੡۞೯؁ऄ௣ࣴ༼ࠎᚥܗΙڇ

ᖲᕴ៬᤟խ࣍ܓڶᙇᖗ৾אױᅝ।ሒ፿؁խဲऱؾᑑဲΔא༼೏៬᤟ऱᄷᒔࢤΙشܓՕ

๵ᑓ൅ဲᆠᑑࣹऱ፿ற஄ᝫאױ৬مഗ࣍፿ᆠᣊऱ፿ߢᑓীΔ੡፿ଃᢝܑΕ֫ᐊ᧯ᢝܑ

ኔᔌࡉૹ૞ऱ෻ᓵڶ๠෻Ꮖ഑ࠠߢ፿ྥ۞ڇߒΔဲᆠ௣ࣴઔڼڂΖܗᚥࠎ༽᠏ངڗଃࡉ

რᆠΖൕ  ᖂ୮ऱᣂࣹ[Ide, 1998]Ζߢૠጩ፿࠹༉ԫऴໂࡨཚၲॣזڣ50

1.1 ဲᆠ௣ࣴऱवᢝᄭ 

ՠᒳᐊ๵ঞ၄ழ၄֫܀ऱဲᆠ௣ࣴवᢝԫ౳ਢᖇԳ֫ՠᒳࠫऱ๵ঞΖشࠌࢬཚԳଚڰ

ԺΔڇژᣤૹऱवᢝᛧ࠷ऱϘ෿᙭ϙംᠲΔ׽౨๠෻੡ᑇૻڶऱଡܑဲΔྤऄ໏ٚ๠෻

Օ๵ᑓ֮ءऱဲᆠᑑࣹՠ܂Ζ 
20 ધ׈ 80 ᆠ௣ࣴवᢝऱԫଡૹ૞वᢝᄭΖဲ࠷੡Գଚᛧګ৵Δဲࠢאזڣ

Lesk[1986]ΕLuk[1995]௅ᖕπOxford Advanced Learner’s Dictionaryρխऱᤩᆠ֮ܒࠐء
ឰڍᆠဲڇՂՀ֮խऱဲᆠΖDagan[1991]ΕGale[1993]شܓᠨ፿ኙᅃဲࠢࠐᚥڍܗᆠဲ
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ʳ

௣ࣴΖVoorhees [1993]ΕResnik [1995] ൕլߡٵ৫شܓWordNetխऱՂՀۯᣂএΕٵᆠ
ᣂএၞ۩૎፿ဲᆠ௣ࣴ൶౉ΖYarowsky[1994]༼נԫጟഗ࣍ᆠᣊဲࠢπRoget’s 
International Thesaurusρऱဲᆠ௣ֱࣴऄΖ܂ࠢဲشࠌ੡ဲᆠ௣ࣴवᢝᄭऱᚌរ࣍ڇሽ
ᆰאױൕဲࠢխ۞೯ᛧ࠷ᢝܑڍᆠဲऱٺଡဲᆠऱԫࠄૹ૞वᢝΖ܀ຍጟֱऄኙဲऱՂ

Հ֮լ౨ၞ۩ቃྒྷΔۖ׊Δኙဲᆠ௣ࣴڶᚥܗऱԫٽิࠄ௽ᐛࠢဲڇڶ޲խ٤ݙ᧯෼נ

 Ζࠐ
२ࠐڣΔᙟထሽᆰژᚏ୲ၦࡉሎጩຒ৫ऱଆຒ༼೏ΔຏመٺشࠌጟᖲشᇷᄭࡉՕ๵

ᑓ፿ற஄Δሽᆰ౨ജ۞೯ᛧ൓ٺጟ೯ኪऱჸ಻वᢝ֗ࠡอૠᇷறΔڼאᇞެ๵ঞֱऄխ

ऱवᢝ़౒ംᠲΖۖڂΔဲᆠ௣ࣴઔߒխྂ෼נ๺ڍഗ࣍፿ற஄อૠऱֱऄΖֺڕΔGale 
& Church[1992,1993]࿛شܓᠨ፿፿ற஄ኙ૎፿ڍᆠဲၞ۩ಝᒭྒྷࡉᇢΖشࠌ܀ᠨ፿፿ற
஄ऱ׌૞ംᠲਢΚᛧ൓ڍᆠဲ௣ࣴवᢝऱছ༼ਢԫଡڍᆠဲ׼ڇԫጟ፿ߢխࠠڶլٵऱ

៬᤟ဲΔ׊ࠀ៬᤟ဲ׼ڇԫጟ፿ߢխؘႊਢ໢ᆠဲΔຍᑌؘྥૻࡳԱڍᆠဲऱ๠෻ᒤ

໮ΖࠡڻΔᠨ፿፿ற஄ऱ๵ᑓڍࡉᑌࢤຟৰૻڶΔՕၦڍᆠဲڍࢨᆠဲऱਬଡဲᆠڇ፿

றխױ౨ൕנآ෼Ιۖ࣍ط׊෼ڇᠨ፿፿றኙᏘݾ๬ࡸլ౨ሒ 100%ऱإᒔΔՈࠌ൓ຍ
ጟֱऄ׽౨ૻڇࡳ՛๵ᑓऱኔ᧭խΖ 

᜔ऱࠐᎅΔլጥਢഗ࣍๵ঞऱֱऄΔᝫਢഗࠢဲ࣍ऱֱऄΔृࢨഗ࣍Օ๵ᑓ፿ற஄

ऱֱऄΔٚ۶ဲᆠ௣ࣴߓอຟᠦլၲဲᆠ௣ࣴழشࢬवᢝऱᇷறᄭΔဲᆠ௣ࣴवᢝ஄ऱ

ᔆၦբګ੡ဲᆠ௣ࣴߓอګඓऱᣂ᝶Ζ૎፿ဲᆠ௣ࣴઔߒբڣڍڶऱᖵ׾Δ܀Օຝ։ՠ

Լ༓ଡဲαΔՕࢨԫଡለ՛ऱ๵ᑓΰ༓ଡڇജऱဲᆠवᢝΔൕۖ๯ૻࠫߩ౒֟࣍طຟ܂

๵ᑓ૎፿፿ற஄ၞ۩ဲᆠᑑࣹऱՠ߱܂վࠩߠآࡸΖ 

1.2 ዧ፿ဲᆠ௣ࣴઔߒ 

ዧ፿ဲᆠ௣ࣴઔߒൕ ધ׈20 वᢝΖ堚ߢऱ፿ࠎ༽ࠢဲشܓ૞ਢ׌Δࡨ৵թၲאזڣ90
ဎՕᖂ࿙࿴[1993]شܓπٵᆠဲဲࣥρխऱ፿ᆠ։ᣊΔኙዧ፿ဲګٽխऱ໢ၞڗ۩ᆠႈ
ᑑࣹΖڼ৵ΔՂ௧༚؟Օᖂམشࠌπٵᆠဲဲࣥρऱխᣊ፿ᆠᒳᒘԳՠᑑࣹ 5ᆄ፿றΔ
ྥ৵شԫଡԲցᑓীၞ۩ಝᒭྒྷࡉᇢΔၞ۩֮ءᑑࣹઔߒΔإᒔ෷ڇ ޕ۞᠏֧]׳85%ؐ
௩՗ 1999Κ18]ΖLAM[1997]شܓπ෼זዧ፿ဲࠢρऱᤩᆠ֮ࡉءπٵᆠဲဲࣥρऱᆠ
ᣊזᒘΔኙኔဲڍᆠဲၞ۩ဲᆠ௣ࣴΔؓ݁إᒔ෷੡ 45.5%Ζޕ௩՗[1999]شܓπٵᆠ
ဲဲࣥρΕπ෼זዧ፿᢯௧ρ֗אൕՕ๵ᑓϘԳֲا໴ϙ፿ற஄խᛧ࠷ऱဲ፿೯ኪჸ಻

वᢝΔኙ֮ءխऱޢଡဲၞ۩ဲᆠᑑࣹΔؓ݁إᒔ෷ሒࠩ 84.77%Δڍᆠဲ௣ࣴऱإᒔ෷
੡ 52.13%Ζڼ؆Δ՞۫ՕᖂΕশዿᛍՠᄐՕᖂΕლ॰ՕᖂՈ։ܑኙዧ፿٤֮ᛀ౉Ε૎ዧ
ᖲᕴ៬᤟࿛ૻࡳᏆ഑խऱဲᆠ௣ֱࣴऄ։ܑၞ۩Ա൶౉[Ꮵၲᅛ 1995ΙᏥ՛ॡ 1998ΙYang 
Xiaofeng�2002]Ζ 

ዧ፿ဲᆠ௣ࣴឈྥڇለ࿍ऱழၴփ࠷൓ԱחԳቔፘऱၞ୶Δ܀،ፖ૎፿ဲᆠ௣ࣴԫ

ᑌ૿ᜯထဲᆠवᢝᛧ࠷ऱϘ෿᙭ϙംᠲΖ෼ڶऱٺጟֱऄشܓࢬऱवᢝԫ౳ႛૻࠠ࣍᧯
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ऱဲ፿ჸ಻ࡉᆠᣊॾஒΰ৵ृ׌૞࣍۞ࠐπٵᆠဲဲࣥρࡉϘवጻΰHownetαϙαΖط
ڻ෼נ፿றխڇ᙮ဲΔ܅ࠄڶΙۖࠏჸ಻ኔڶࢬଡဲऱޢਔץ౨ױ፿ற஄խլࡉࠢဲ࣍

ᑇՈլڍΔৰᣄჼႃࠩ،ଚऱՂՀ֮ᛩቼΔۖڂवᢝᛧ࠷խཏሙڇژထᇷற࿕ง֗א۞

೯ᖂ฾ዝጩऄऱ೶ᑇ़ၴ֜Օ࿛ംᠲΖ  

2. ഗٽิ࣍௽ᐛऱዧ፿ဲᆠ௣ࣴ 

ጟრᆠΰsenseαΔ֟ڍܶץയ֊ऱᣂএΖԫଡဲྤᓵڶհၴࠠ܉ऱ։ဲࡉଚवሐΔဲᆠݺ
᢯ნࢨ؁ऄڇᄎ࢓࢓რᆠٵਢࠡխਬԫଡრᆠΖဲऱլ׽࢓࢓ऱΔش܂፿؁խದࡳԫڇ

ჸ಻ᐋ૿Ղ।෼נլٵऱิٽ௽ᐛΖԳଚհאࢬ౨ജڇԫࡳऱՂՀ֮խ෻ᇞڍᆠဲऱլ

ᖂ୮ߢऱ௽ᐛΖᎁव፿܉յᇖ։ܧ׊ࠀمᗑڼ࢖ࠄຍ࣍ܗਢଗإრᆠΔٵ Choueka[1983]
ऱઔߒ।ࣔΔԳଚຏൄႛႛشܓՂՀ֮խऱԫଡဲ֟ࢨᑇ༓ଡဲ༉౨ജᢝܑڍנᆠဲऱ

ဲᆠΖڼڂΔאױ٤ݙ௅ᖕဲፖဲհၴऱิٽᣂএڶࠐயچ։֏ڍᆠဲΖ 
ኙ࣍ሽᆰࠐᎅΔ૞టڶإயچ༼೏ဲᆠ௣ࣴऱֽؓΔլႛᏁ૞ᛧဲ࠷ऱᤩᆠࡉ։ᣊ

ॾஒΔۖޓ׊ૹ૞ऱਢΔጵشܓٽ෼ڶऱ፿ߢवᢝᇷᄭΔဲڇᣊቤ։ഗ៕ՂΔᏺဲףᆠ

ऱ፿ऄפ౨։࣫ࡉ፿ნჸ಻༴ᐊΔൕڍवᢝᄭխ༼ڍ࠷ᆠဲऱޢଡრᆠڇլٵᐋ్Ղઌ

յ೴ܑऱิٽ௽ᐛΖ 
 ,ㄝ޹ዧ፿፿ऄॾஒဲࠢϙ[঒Փז࿇ऱϘ෼ၲࢬߒᖂઔߢՕᖂૠጩ፿ࠇקڇ֮ء

2002]ΕϘ෼זዧ፿፿ᆠဲࠢϙ[׆༡ㄝ, 1998]ࡉՕ๵ᑓ፿ற஄ऱഗ៕ՂΔ༼נԱԫጟഗ
�ዧ፿ဲᆠ௣ࣴ࿜ฃΖז௽ᐛऱ෼ٽิ్ڍ࣍

 ᣊᑑಖၞ۩ဲᆠ௣ࣴဲشܓ 2.1

ൕ፿ߢᇷಛ๠෻ߡ৫ࠐ઎Δဲऱิٽ௽ᐛאױ։੡ࠟՕᣊΔԫᣊਢဲᣊᑑಖΔԫᣊਢဲ

ϘᇖڕऱဲᣊΔٵլ࣍რᆠ᥆ٵᆠဲऱլڍࠄڶՂՀ֮խऱဲᆠჸ಻ૻࠫΖዧ፿խڇ

၀ϙऱ ᆠਢ೯ဲΔ ᆠਢဲټΚ 
   μᇖ၀ν ၀ᇖΚД୮شΨД២ᏝΖ ၀ᇖऱ၄شΚ壂ܓДΨ೫ଇДΖ 
ᖕ࿝ृ܂ࢬऱᓳ਷Δπ෼זዧ፿ဲࠢρऱ 20513 ଡဲټխڍڶ٥ᆠဲ 3989 ଡΔࠡ

խቝϘᇖ၀ϙຍᑌܶץլဲٵᣊऱრᆠऱڶဲټ 932Δڍ׭ᆠဲټऱ 23.4%Ζኙ 200 ᆄ
໴ρ፿ற[1998ֲاऱπԳڗ ڣ 1 ִ]ऱอૠ࿨࣠ፖڼઌ२Δ22744 ଡဲټխڍڶ٥ᆠဲ
2196ଡΔࠡխრᆠဲᣊլٵऱڶ 592ଡΔ׭ 27%ΖຍՈ༉ਢᎅΔႛႛဲشܓᣊᑑಖ༉ױ
௣ೈ၌መא 1/5ऱࣴᆠΖ 

ሒࠩאױऱዧ፿ဲᣊᑑࣹՠࠠբᆖڶ෼࣍ط 96%ऱإᒔ෷[ޕ௩՗ 1999Κ30]ΔڼڂΔ
ኙဲ࣍ᣊլٵऱრᆠΔሽᆰױऴ൷ଗ࣍ܗ፿றխऱဲᣊᑑಖၞ۩ܒឰΖֺڕΔሖࠩՀ૿

ᆖመ۞೯֊ဲΕဲᣊᑑࣹ>זᒘᇞᤩ೶ߠॵᙕ �@ऱ֮ءΚ�

[1]ຍ/r  ല/d  ط/p  ഏ୮/n  ղא/v  ᇖ၀/vΖ 
 n ֫/n 㠪/fΖ/ا೴/n Գ߀ a ࿇ࠩ/v/ݶ  ੒/n  ᇖ၀/n  ৰ/dس[2]



 

 

                   ⪉㡋俓⚗䔈㉄䤓䆱崭⚜峭峭券䀗㷶                    ˋ˄ 

 
 
 
 
 
 

ʳ

ሽᆰאױৰ୲چ࣐௅ᖕဲᣊᑑࣹܒឰנਢ[1]ࠏխऱϘᇖ၀ϙਢ ᆠΔ[2]ࠏխऱϘᇖ
၀ϙਢ ᆠΔൕۖ࿯إנᒔऱ፿ᆠᑑࣹࢨ૎፿᤟֮Κ 

[1] This will be subsidized by the state. 
[2] Living allowances were quickly handed out to the people in the stricken area. 

2.2 ဲᣊઌٵΔঞޓشܓาᒯऱ፿ऄפ౨ፖဲᆠჸ಻஁ฆၞ۩ဲᆠ௣ࣴ 

าᒯऱޓ௅ᖕאױᑑಖ༉ྤ౨੡ԺԱΖຍழΔࢤΔဲဲټ࣍ԫଡဲऱ༓ଡრᆠຟ᥆࣠ڕ

זᖕ࿝ृอૠΔπ෼׊Δլႛᑇၦ؎ՕΔۖߢۖဲټዧ፿ז೴։ဲᆠΖ༉෼ࠐ௽ᐛٽิ

ዧ፿፿ऄॾஒဲࠢᇡᇞρܶץࢬऱ 3491 ଡဲټխΔڶ 23%ਢڍᆠဲΔ໢ဲڗխڍᆠဲ
ऱֺޓࠏਢ೏ሒ 47.5%Ζ໢ڶ݁ؓဲڗ 2.8 ଡრᆠΔᠨଃᆏဲڶ 2.2 ଡΔԿଃᆏဲڶ 2
ଡΖڕΚ 

μᙄֆ৛ν ᙄֆऱৢ՗Ζ ᖲᣂΕᖂீΕٞᄐ࿛໢ۯփᙄ෻۩ਙࠃࢤ೭ऱຝ॰Ζ 
ڶऱਢϘຝ։Дᖞ᧯ϙᣂএΔڶΔڕփຝऱဲᆠᣂএՈਢᙑጵᓤᠧऱΔֺဲټᆠڍ

ऱਢֺ໧ᣂএΔϘᙄֆ৛ϙऱ ᆠঞਢൕ ᆠ֧ࠐۖعऱΖڼڂΔ۶ڕᙇ৾࠷ᅝऱဲᆠ

 ੡ംᠲऱᣂ᝶ΖګΔဲټᡓᠧऱؾᑇ༼ނࠐ௽ᐛٽิ
ኙڇ֮ء 4000 塒ଡဲټᆠႈࠠ᧯։࣫ऱഗ៕ՂΔ༼נԱԫଡڍ伀ऱ෼זዧ፿ဲټ

ဲᆠิٽ։࣫௃ਮΚଈ٣Δەኘךဲټᅝ׌፿Εᎏ፿Εࡳ፿Εխ֨፿࿛؁ऄګ։ऱ౨Ժ

�ᆜՂऱ፿ᆠჸ಻ૻࠫΖۯଡ፿ऄޢڇ،ق༿ޡऱဲᣊΙྥ৵Δၞԫٽ࿨ࢬࠡ֗

ຍଡ։࣫௃ਮߓނอऱ፿ऄ։࣫ፖሿཋऱ᢯ნ፿ᆠჸ಻ڶᖲچ࿨ڇٽԫದΖشܓ

،Δݺଚאױኙլٵऱဲټຟאױආشอԫऱֱऄޡࡉᨏၞ۩ิٽ௽ᐛ։ Ζֺ࣫ ΔϘᙄڕ

ֆ৛ϙऱ ᆠਐ৬ᗰढΔ ᆠਢԳΰਬጟຝ॰αΔނ،ଚ࣋Եᇠ௃ਮΔױ堚ᄑق᧩چԲ

 Ղऱ஁ฆΚၴ़܉։ڇ௽ᐛ֗ࠡٽऱิ۞ٺृ

। 1 Ϙᙄֆ৛ϙऱࠟଡრᆠิٽ௽ᐛኙֺ 
፿ऄפ౨ʳ ᆠʳ ᆠʳ

ऴ൷׌܂፿ʳ
ДЀ೯ဲʳ Дޏᄆࢪʳ Д༼נ˂Д࿇।ᜢࣔ˂Дᎅʳ

ДЀݮ୲ဲʳ ДԼ։ᐈ཈˂Д़Ա˂Дڜᙩʳ ˂ʳ

ऴ൷܂ᎏ፿ʳ
೯ဲЀДʳ

᝟ٻ೯ဲЀДΚʳ

ᠣၞД˂ၞߨД˂ࠩڃД˂ၞД˂

ࠩД˂װД˂נߨД˂ᠦၲДʳ

௽ࡳჸ಻Κʳ

ᓳངД˂݄Дʳ

௽ࡳჸ಻Κʳ

ДʳمД˂๻مګ

տဲЀДʳ αʳࠐመߨД˂ൕДΰڇ ʳ



 

 

ˋ˅ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ  ༡׆

 

ऴ൷ࡳ܂፿ʳ

ДЀဲټʳ

ДЀࠠ᧯ढΚʳ

Д॰˂Д࿗֪˂Дੲᑿʳ

ДЀԳΚʳ

Дٚ׌˂Дఽ஼˂ДԳ୉ʳ

௽ࡳჸ಻Κʳ

Дՠ܂ʳ

ДЀֱဲۯʳ Д㠪˂Дছ˂Дփ˂Д৵૿ʳ ˂ʳ

ДЀ๠ဲࢬʳ Д॰Ց˂Д॰ছʳ ˂ʳ

ऴ൷ʳ

խ֨፿ʳ܂

ЀДʳဲټ

ЀДΚʳٝߪ

ඒ୉Д˂۔ஃД˂ᄎૠД˂᠔

Дʳٚ׌˂Д˂ଡԳДس

៭ۯЀДΚʳ

ீ९Д˂ࢬ९Д˂ᐗ९Д˂ʳ ೃ

९Д˂᜔෻Д˂᜔อДʳ

ิ៣ᖲዌЀДΚʳ

ؑਙࢌД˂ౄ៣ݝД˂؆֮ߓДʳ

ॺਐԳဲټЀДΚʳ

ᗼ፾Д˂ഏ೭ೃᄅፊД˂؆

ᄎДʳٌ࣐˂೭ДࠃД˂ཽᖾࠃ

៭ۯЀДΚʳ

ீ९Д˂໱९Д˂ࢬ९Д˂ᐗ

९Д˂ʳ ೃ९Д˂᜔෻Д˂᜔อДʳ

ิ៣ᖲዌЀДΚʳ

ᖵߓ׾Д˂റூิДࠝ࿙ޘДʳ

ᑇၦဲЀДʳ ԫၴД˂ԫଡДʳ ԫଡДʳ

೯ဲЀДʳ ˂ʳ
༉ᄐڜᆜД˂௣၄ਐᖄД˂ਞ

ሎД˂۰ࢪᇞܺД˂ᗷᄐسขДʳ

ԳጠဲזЀ

ऱЀДʳ
ऱДʳה˂ऱД܃˂ऱДݺ ˂ʳ

ዧ፿፿ऄॾஒဲࠢϙխբᆖኙזϘ෼࣍طૹ૞ऱਢΔޓ 35000ଡךဲټᅝ׌፿Εᎏ
፿Εࡳ፿Εխ֨፿࿛؁ऄګ։ऱ౨Ժ֗ࠡࢬ࿨ٽऱဲᣊ೚Աᇡาऱ༴ᐊΔϘ෼זዧ፿፿

ᆠဲࠢϙঞၞԫޡ੡،ଚԫԫᑑࣹԱ፿ᆠᣊΔࠥࠀ྽Ա،ଚޢڇଡ፿ऄۯᆜՂऱ፿ᆠჸ

಻ૻࠫΖڼڂΔຏመ਷ဲࠢΔሽᆰ༉ױᛧ൓Ղ૪वᢝΖ 
।شܓ 1խऱิٽ௽ᐛΔ௣ࣴߓอאױኙኔᎾ֮ءխנ෼ऱڍᆠဲټऱဲᆠၞ۩ܒ

ឰΖֺڕ[אՀ؁ࠏխऱဲᣊזᒘ೶ߠॵᙕ]Κ 
[1]ഏ೭ೃ/n ቞೭/n ᙄֆ৛/n ٚ׌/n ພࣟࡕ/nr ូ c ഏփ/s/ࡉ ઽ/nٵ p ௧؆/s/ٻ

቞/nΕ቞ฑ/nΕ቞೭/n ՠृ܂/n ࿇।/v ᄅڣ/t ၅ဲ/nΖ  
 v Ա/u 3ᆄ/m ց/q ၊ཱི/nΖ/ࠎ༽ d ༉ᄐ/v ᙄֆ৛/n/٦ tΔؑ/n/ڣװ[2]
 n ऱ/uΖ/܂v ᙄֆ৛/n ՠ/ࠃଚ/r ۪ထ/n ធॽ/aΔԫ઎ঁव/l ਢ/v ൕה[3]
[4]៭ՠଚ/nၒၞ/v ᐗ९/n ᙄֆ৛/n, ᘋᕿ/a ऱ/u壀ኪ/nᣄߢא।/lΖ 
   ॰/nΖࢮ rၴ/q ᙄֆ৛/n ຟ/d ਢ/v ੲᑿ/n/ޢ[5]
v Ա/u ᠃შ/a ऱ/قp ១ૼ/a ऱ/u ᙄֆ৛/n 㠪/fΔᔤཛᎱ/nr ೫/b ᐗ९/n ।/ڇ[6]

/u ᑗᨠ/anΖ 
[7]མ/d ڇ/p ᙄֆ৛/n ല/p 25 ᆄ/m ֲց/n ऱ/u 塊၄/n ໢ᖕ/n ٌղ/v [Կࡉ/nz 

Ꭼ۩/n]nt ៭୉/n ૞ޣ/v ໴ᔭ/vΖ   
פԫଡဲऱ؁ऄנ࿯אၸ੄Δᣄشሒࠩኔآࡸᝫߒছऱዧ፿۞೯؁ऄ։࣫ઔؾ࣍ط
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౨ॾஒΖڼڂΔဲᆠิٽ௽ᐛऱᙇᖗፖܒឰΔଈ٣ᚨထૹࠉᖕჸ಻ဲऱဲᣊᑑಖΔঅᢞ

ᙇᖗנऱՂՀ֮ॾஒፖᇠڍᆠဲጐױ౨؁ڇژऄᣂএΖ 
ኙ࣍Ϙᙄֆ৛ϙࠐᎅΔ ᆠאױ৵൷ֱࡉဲۯ๠ဲࢬΔՈױᇿڇտဲϘڇΕൕϙऱ

৵૿Ι ᆠঞ࠹ױ೯ဲଥ堸ΔܛΚ  
ᆠ  ٽิ׳Κ Д+ֱဲۯ  Д+๠ٽิؐ    ဲࢬΚ տဲ+Д 
ᆠ  ؐิٽΚ ೯ဲ+Д  
ᖕڼΔሽᆰאױৰܒچ༼ނڶឰࠏנ ࠏ6֗ 7խऱϘᙄֆ৛ϙຟਢ ᆠΔࠏ 2խऱ

Ϙᙄֆ৛ϙਢ ᆠΖ 
Δڕᨠኘࠟଡრᆠऱ᢯ნჸ಻ૻࠫΖֺޡԫၞױΔঞٵᣊۭઌဲ࣠ڕ ᆠΕ ᆠຟ

܀Δဲټऴ൷ଥ堸אױ ᆠ৵૿ऱဲټຏൄ।ࡎسྤقऱࠠ᧯ढᔆΔۖ ᆠऱଥ堸ढٙ

ਢԳृࢨϘՠ܂Εࠃ೭ϙ࿛ܛ ˈဲټွࢼΚ 
ᆠ  ٽิ׳ΚД+ဲټΰࠠ᧯ढϘ॰Ε࿗֪ΕੲᑿΞΞϙα 
ᆠ  ٽิ׳ΚД+ဲټΰԳϘٚ׌Εఽ஼Ξϙ.or. ွࢼढϘՠ܂Εࠃ೭Ξϙα 
௅ᖕຍଡයٙΔဲᆠᑑࣹߓอإאױᒔܒឰࠏנ 1Εࠏ 3խऱϘᙄֆ৛ϙຟਢ ᆠΖ

Δڕ٦ ᆠΕ ᆠຟאױፖଡ᧯ၦဲิٽΔ܀ ᆠאױፖϘၴΕଡϙჸ಻Δ ᆠঞ׽౨

ፖϘଡϙჸ಻ΔܛΚ 
ᆠ  ؐิٽΚၦဲΰϘၴΕଡϙα+Д 
ᆠ  ؐิٽΚၦဲΰϘଡϙα+Д 
ࠏΔڼڂ 5խऱϘᙄֆ৛ϙਢ ᆠΖ 
ኘࠡەޡΔঞᏁ૞ၞԫٵΔ᢯ნჸ಻ՈઌٵᆜՂऱဲᣊۭઌۯਬଡ፿ऄڇ፿ဲ࣠ڕ

ऴဲټϙፖϘิ៣ᖲዌϙऱٝߪϘق।࠹אױϘᙄֆ৛ϙऱࠟଡრᆠຟڕ௽ᐛΖٽิה

൷ଥ堸Δ Ϙᐗ९ᙄֆ৛ϙΕϘࣥᄐݝᙄֆ৛ϙխऱϘᙄֆ৛ϙਝױ౨ਢ ᆠΔՈױڶ౨

ਢ ᆠΖࠠڇ܀᧯ऱࠠ᧯؁՗խΔֺࠏڕ 4 խΔ௅ᖕϘᐗ९ᙄֆ৛ϙছ૿ऱ᝟ٻ೯ဲ
ϘၞϙΔঞܒאױឰࠡנխऱϘᙄֆ৛ϙਐ ᆠΙڇՀ૿ຍ؁ᇩխΔ࣍طϘᙄֆ৛ϙ৵

૿ᇿဲټڶϘٚ׌ϙΔࡳ्،ۖڂਢਐ ᆠΚ 
[8]ᨖۃᗼ/nt ࣥᄐݝ/n ᙄֆ৛/n ٚ׌/n ᎅ/v  
ᆠΕ ᆠຟאױऴ൷܂೯ဲऱᎏ፿Δ܀ ᆠছ૿ऱ೯ဲຏൄਢ᝟ٻ೯ဲΔۖ ᆠ

ছ૿ऱ೯ဲႛૻ࣍ϘمګΕ๻مϙ࿛Ζ 
شܓଡრᆠऱࣴᆠ௣ᇞΔኔᎾՂਢٺᆠဲڍऱٵᑑಖઌࢤଚ઎ࠩΔဲݺՂ։࣫אط

Աဲᆠऱࠟଡլٵᐋڻऱิٽ௽ᐛΚΰ1αဲᆠፖࠡဲה፿ิٽዌګऱဲᣊۭΙΰ2αڇ
 ፿Ζဲ᧯ࠠࢨ౨ჸ಻ऱ፿ᆠᣊࢬଡဲᣊۭխޢ

໴ρ1998ֲاᇢ᧭࿨࣠।ࣔΔπԳޡॣ ڣ 1 ִխנ٥෼ 62 ଡϘᙄֆ৛ϙΔࠉᔾิ
խࠡנឰܒچᒔإױᣊۭΔሽᆰဲٽ 15ଡ।ق ᆠΔ7ଡ।ق ᆠΙࠉᔾჸ಻ढٙऱ፿

ᆠᣊࢨ௽ᐛဲΔሽᆰאױᄷᒔܒچឰࠡנխ 16ଡਢ ᆠΔ22ଡਢ ᆠΖ�
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3. ෼זዧ፿ဲټऱ۞طᆠࡉॺ۞طᆠ 

৫ॾஒΔط۞ٽԵဲᆠऱิף࣠ڕ௽ᐛ༴૪ऱഗ៕ՂΔဲᆠ௣ࣴवᢝ஄խٽᆠิဲڇ

ലᄎףޓ༼೏௣ࣴߓอऱய෷Ζ 
෼זዧ፿؁ڇဲټऄ։܉խࠀլਢط۞٤ݙऱΔۖਢچ֟ࢨڍࢨ૞ࠩ࠹ԫࠫૻࠄΖ

ᆜՂΖ࿝ृኙπ෼ۯխԫࠟଡࠡڇ෼נ౨׽ঞࠄڶ։Δګጟ؁ऄڍᅝךאױࠄڶΔڕֺ

ዧ፿፿ऄॾஒဲࠢᇡᇞρխז 3500 ଡဲټΰ4319 ଡᆠႈαऱ፿ऄפ౨ၞ۩ԱอૠΔ࿨
࣠।ࣔΚ 

। 2  ෼זዧ፿ဲټऱ؁ऄפ౨ 
؁ऄפ౨ ᑇࠏֺ׭ࢬ ؾ 
໢׌܂፿ 3926 94.8% 
໢܂ᎏ፿ 4011 97.5% 
 ᘯ፿ 3 0.1%܂
 ᇖ፿ 0 0܂

 ण፿ ऴ൷ଥ堸೯ဲ 1 0.05%܂
 %74.7 3210 ဲټ፿ ऴ൷ଥ堸ࡳ܂

೚խ֨፿ 

 ᑇၦဲଥ堸 3745 86.8%࠹
 ऴ൷ଥ堸 3299 76.7%ဲټ࠹
 ೯ဲऴ൷ଥ堸 964 22.5%࠹
ऴ൷ଥ堸ဲזԳጠ࠹ 351 5.8% 
 ᑇဲऴ൷ଥ堸 138 2.2%࠹

׌ᎏ፿Ε܂ဲټຟࠠໂऱΖဲټ᧯౨ਢ٤פԫႈ፿ऄڶ޲઎ࠩΔچ堚ᄑאױ।խط

፿ऱ౨Ժ່ൎΔ܂խ֨፿ΰ࠹ᑇၦဲΕဲټऴ൷ଥ堸αڻհΔࡳ܂፿ΰऴ൷ଥ堸ဲټα

Ոڇ ᄕ֟ڶ׽Εᑇဲऴ൷ଥ堸ऱຟဲז೯ဲΕԳጠ࠹ࢨᘯ፿Εण፿Ε܂ՂΙۖ౨א70%
ᑇဲټΖڼڂΔݺଚނאױছ � ႈ։܉઎܂ਢ෼זዧ፿ဲټऱᚌႨ։܉Ζࠠ٤ڶຝຍ 5
ႈᚌႨ։܉ऱဲټᆠጠ੡ဲټऱ۞طᆠΔܡঞΔਢॺ۞طᆠΖڕΚ 

μᑔν ᑔࢪΚԫஆДΨՕДΨඒ৛ДΨ೏ДՕლΖ 
ᑔࢪऱԫᐋΚԫДΰؓچऱԫᐋαΨԫՑ௛झՂԼДΖ 

Ϙᑔϙऱ ᆠਢ۞طᆠΔ ᆠ։܉ᒤ໮ֺ ᆠ௿ా൓ڍΔ׽౨࠹ഗᑇဲΕၦဲϘᐋϙ

ଥ堸Δ܂ृࢨ೯ဲϘՂΕՀϙऱᎏ፿Δۖڂਢॺ۞طᆠΖڕΚ 
[1]໴塢ڇԿᐋᑔΔሽඪ؆૿඀ऱྨ՗ᐊࣔࠩ؄ᑔթೖΖ 
[2]੉۔ቕڇ㠪૿ᔐ߫ΕංᗣΕՂᑔΕՀᑔΔᖞ֚լၳထΔ——ྤڦࠃΖ 
ԫ౳ࠐᎅΔڍᆠဲټऱٺଡᆠႈխڶ׽ԫଡ۞طᆠΔࠡ塒ຟਢॺ۞طᆠΖط۞࣍ط

ᆠऱ։܉ᒤ໮נࡉ෼᙮෷ຟ૞᎛᎛೏࣍ॺ۞طᆠΔڼڂΔሽᆰڍނאױᆠဲխऱ۞طᆠ

ڣΔ1998ڕ੡ቃ๻ଖΖֺ܂ 1ִٝऱπԳֲا໴ρ፿றխΔϘᑔϙຍଡဲנ٥෼ Δڻ67
ဲᆠ௣ࣴߓอଈ٣ຟ೗ࡳ،ਢ ᆠΚ 
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  v൅/v ᄅ/a Ꮖᖄ/n ࠩ/vຍ/rஆ/qᑔ/n ઎઎/vΖ/ࡳrެ/ה[1]
[2]ᑔ/n ೏/a Ա/y Δࡩۍ۔/n ऱ/u س੒/vn ᛩቼ/n ޏ࿳/v Ա/yΖ 
 v ᑔ/n փ/f Δᑔሐ/n Լ։/m ࣖᄆ/aΖ/ၞߨ r/ה[3]
෼ԱϘᑔϙנՂՀ֮խڶ׽ ᆠऱࠢীჸ಻௽ᐛழΔڕՀ૿ࠏ 5խϘᑔϙছ૿ڶ೯

ဲϘՀϙΔࠏ 6խϘᑔϙছ૿ڶ೯ဲϘՂϙΔࠏ 7խऱϘᑔϙছڶᑇဲϘ11ϙࡉϘ8ϙΔ
ࠏ 8խऱϘᑔϙছڶၦဲϘᐋϙΔሽᆰଗ࣍ܗຍࠄ௽ᐛဲթലߓอऱቃ๻ଖ࠷௣Δܒឰ
ຍ༓ଡϘᑔϙຟਢנ ᆠΖڕΚ 

[4]ა/n۔/aԱ/yΔፒᆬ/n լ/dܓ౉/aԱ/yΔᡗ൓/v Հ/v ᑔ/n ೺/yΜ  
[5]ᢅ/nr ઝ९/n ᘣ۞/d ൕ/p 11/m ᑔ/n ല/p ஃແ/n ࠩݿ/v  8/m ᑔ/nΖ 
 ՗/nΖࢪ  d ઎ࠩ/v ԫ/m ར/q ࠟ/m ᐋ/qᑔ/n ऱ/u/ڶ޲ rຶྥ/d/ה[6]
נຍጟᙄऄΔሽᆰ߰ຒਐشܓ 67 ଡϘᑔϙխڶ 23 ଡ।ق ᆠΖᆖᛀ਷ڶ׽Հ૿ 1

 ᒔΖإ٤ຝהᙑᎄΔࠡࠏ
ॳ۫͊᝛ᐚ܌բ/nr ক/v ထ/u ደ֚/z ଆຳ/n ᎔࢓/v ௻ᕙֵᏘؑ/ns Զ/m ᑔ/n ॵ२

/f װ/v ᡽ૡ/v 1998ڣ/t  ऱ/u ৢࢪ/n ץࢭ/vn ٵٽ/nΖ 
೏ဲᆠ௣༽چயڶױ௽ᐛ։࣫ᒔኔٽᎁᢝࠩΔဲᆠิچ堚ᄑאױଚݺՂ૿ऱ։࣫ط

ࣴवᢝ஄ऱᔆၦΔየߩዧ፿ဲဲټᆠ۞೯௣ࣴऱᏁ૞Ζ܀ംᠲਢຍᑌԫଡဲᆠवᢝ஄๵

ᑓڍຶߒՕթ౨ജሒࠩഗءऱኔࡋֽؓشΛ௅ᖕπ෼זዧ፿᙮෷ဲࠢρ[ࠇק፿ߢᖂೃנ
ठषΔ1985Κ492-514]ऱอૠΔ1144ଡ೏᙮ဲኙ፿றऱ៿።࿓৫પ੡ 75%Δۖࠡ׊խք
ᆠ௣ࣴᄷᒔ෷ऱဲءᆠဲਢᐙ᥼ዧ፿టኔ֮ڍऱ೏᙮ڍΔᑇၦլߠױᆠဲΖڍՂਢאګ

ᣂ᝶Ζݺ࣠ڕଚဲڇᆠิٽ։࣫ഗ៕ՂΔኙ೏᙮ڍᆠဲऱٺଡრᆠऱิٽ౨Ժၞ۩ႃխ

ઔࡉߒᇡา༴૪Δլႛڶאױயچ༼೏ဲᆠवᢝ஄ऱᔆၦΔۖ׊Ոאױਐᖄ۞೯ᖂ฾ዝ

ጩऄऱ೶ᑇ๻ૠΔലᄎԼ։࣍ܗڶᇞެ௣ࣴ፿ᆠवᢝᛧ࠷ऱ෿᙭ംᠲΖ 

4. ࿨፿ 

ٚ۶ဲᆠ௣ࣴߓอຟᠦլၲဲᆠ௣ࣴழشࢬवᢝऱᇷறᄭΖנ༽֮ءԱԫጟך։شܓ

෼ڶᇷᄭΔނ፿ऄפ౨Ε፿ᆠჸ಻࿛լٵᐋ૿ऱवᢝอԫದࠐ։్༴ᐊऱဲᆠิٽ௽

ᐛ஄ऱ๻ૠ଺ঞΔࠀ࿯נԱԫଡഗဲ࣍ᆠิٽ௽ᐛऱဲᆠ௣ࣴᑓীΚ 
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ऱဲټ૞ਢኙ׌ছΔؾ౨ԺΖٽ༴ᐊዧ፿ဲᆠऱิڻ৸უਢ։ᐋءऱ່ഗ܂ՠ֮ء

חऱኔ᧭࿨࣠ਢޡऱ൶౉Ζॣࢤ᧭ᇢࠄԱԫ۩ၞشᆠ௣ࣴխऱᚨဲڇ௽ᐛ։࣫֗ࠡٽิ

ԳࣲᐣऱΔݺଚݦඨڇᗨีԱڍޓऱኔᔌᆖ᧭৵Δ౨ၞԫݙޡ࿳ຍԫဲᆠิٽ։࣫௃

ਮΔࠀലຍጟ৸ሁᚨ࣍ش೯ဲΕݮ୲ဲऱဲᆠवᢝ஄ዌທհխΔٵழܘԺኔ෼طሽᆰ᎖

 ௽ᐛΖٽᆠऱิဲ࠷ࢼܗ
 

೶֮ە᣸ 
Choueka, Y. and S. Lusignan, “A Connectionist Scheme for Modeling Word Sense 

Disambiguation”. Cognition and Brain Theory. 6 (1) 1983, pp.89-120 
Dagan, Ido, Alon Itai, and Shaul Markovitch. “Two Languages Are More Informative Than 

One”. In: The 29th Annual Meeting of Association for Computational Linguistics, 
Berkeley, CA: ACL, 1991. pp 130-137 

Gale, William A, Kenneth W. Church, and David Yarowsky. “Using bilingual materials to 
develop word sense disambiguation methods”. In: The International Conference on 
Theoretical and Methodological Issues in Machine Translation, 1992. pp 101-112 

Gale, William A, Kenneth W. Church, and David Yarowsky. “A Method for Disambiguation 
Word Senses in a Large Corpus”.  Computer and the Humanities. (26) 1993. pp 
415-439 



 

 

                   ⪉㡋俓⚗䔈㉄䤓䆱崭⚜峭峭券䀗㷶                    ˋˊ 

 
 
 
 
 
 

ʳ

Ide, Nancy; Jean Véronis. “Introduction to the Special Issue on Word Sense Disambiguation: 
The State of the Art”, Computational Linguistics. Vol.24, No.1, 1998. pp1-40 

LAM SZE-SING, KAM-FAI WONG, and VINCENT LUM. “LSD-C –A. linguistic-based 
word-sense disambiguation algorithm for Chinese”. Computer Processing of Oriental 
Languages, Vol. 10, No. 4, 1997, pp 409-422 

Lesk, Michal. “Automatic sense disambiguation: How to tell a pine from an ice cream cone”. 
In: Association for Computing Machinery, eds. The 1986 SIGDOC Conference. New 
Yark, ACM. 1986. pp24-26 

Luk, Alpha K. “Statistical Sense Disambiguation with Relatively Small Corpora Using 
Dictionary Definitions”. In: ACL eds. The 33rd Annual Meeting of ACL, Cambridge, 
Massachusetts. 1995. pp181-188 

Resnik, Philip. “Selection and Information: A Class-Based Approach to Lexical Relation”. [Ph. 
D. Dissertation], USA: University of Pennsylvania. 1993. pp 23-54 

Towell, Geoffrey; Ellen M. Voorhees. “Disambiguating Highly Ambiguous Words”. 
Computational Linguistics, Vol.24, No.1, 1998. pp125-145 

Yang Xiaofeng, Li Tangqiu. “A Study of Semantic Disambiguation Based on HowNet”. 
Computational Linguistics and Chinese Language Processing. Vol.7, No.1, 2002, 
pp47-78 

Yarowsky, David. “Decision Lists for Lexical Ambiguity Resolution: Application to Accent 
Restoration in Spanish and French”. In: ACL eds. The 32nd Annual Meeting of 
Association for Computational Linguistics. Las Cruces, NM: ACL, 1994. pp 88-95 

 .堚ဎՕᖂቹ஼塢. 1999 .[ᓵ֮ۯ໑Փᖂ]�”ߒ௩՗. “ዧ፿ဲᆠඈֱࣴऄઔޕ
Ꮵၲᅛ. “ዧ፿٤֮ᛀ౉խऱᆠႈᑑࣹݾ๬ઔߒ”. πૠጩ፿ߢᖂၞ୶ፖᚨشρ. ࠇקΚ堚

ဎՕᖂנठषΔ1995. 
Ꮵ՛ॡ. “૎ዧᖲᕴ៬᤟խဲᆠ௣ֱࣴऄऱઔߒ” [໑Փᖂۯᓵ֮]. শዿᛍՠᄐՕᖂ. 1998. 
࿙࿴. “ዧ፿టኔ֮ءऱᆠႈᑑࣹ” [ጚՓᖂۯᓵ֮].�堚ဎՕᖂቹ஼塢. 1993  
ዧ፿፿ᆠဲࠢऱ๻ૠፖᄗ૞”.π1998խ֮ॾஒ๠෻ഏᎾᄎᤜᓵז༡, ᇯᓡࣟ, Ꮵᆢ. “෼׆

֮ႃρ. ࠇק: 堚ဎՕᖂנठष. 1998. pp361~367 
঒Փڹ ,޹ᖂᔴ, ׆༡, ᓴ࣪⨲. π෼זዧ፿፿ऄॾஒဲࠢᇡᇞρ, ࠇק: 堚ဎՕᖂנठ

ष. 2002. 

 
 
 
 
 
 
 



 

 

ˋˋʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ  ༡׆

 

ॵᙕ    
     ፿ற஄ᑑࣹဲᣊזᒘ। 

 ጠټᒘ ဲᣊז ጠټᒘ ဲᣊז

a ݮ୲ဲ nz ࠡהറဲټڶ 

b ೴ܑဲ Ng ټ፿ై 

c ຑဲ o ွᜢဲ 

d ೫ဲ p տဲ 

e ቮဲ q ၦဲ 

f ֱဲۯ r ဲז 

h ছጺ s ๠ဲࢬ 

i ګ፿ t ழၴဲ 

j ᜍฃ፿ u ဲܗ 

k ৵ጺ v ೯ဲ 

l ฾ክش፿ vd ೯೫ဲ 

m ᑇဲ vn ೯ဲټ 

n ဲټ x ॺ፿ైڗ 

ns ټچ y ፿௛ဲ 

nt ᖲᣂቸ᧯ټ㲯 z णኪဲ 
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Words Information Electronic Dictionary" 

շ׈ট* 

Shiyong Kang 
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ዧ፿ᄅဲ፿ᇷಛሽ՗ဲࠢρΚז࿇խऱπ෼ၲڇإଚݺൕ؄ଡֱ૿տฯԱ֮ء

ΰ1α෼זዧ፿ᄅဲ፿ऱ੺ࡳΔΰ2αᄅဲ፿ဲࠢऱၲ࿇৸უΔΰ3αᄅဲ፿ऱ
ආႃፖᄅဲ፿᥆ࢤᇷಛऱ༴૪Δΰ4α२؄ᆄᄅဲ፿ऱូᣊኔᔌΖݺଚᎁࡳऱ
ᄅဲ፿ਢਐ 1978 Εڤݮऱᄅڶ޲ნဲءഗڶऱΕࠠسጟຜஉ㶷ٺຏመࠐאڣ
ᄅრᆠࢨᄅشऄऱ፿֮ဲ፿ΖೈԱဲݮΕဲᆠشࢨऄٚ۶ԫଡֱ૿Ϙᄅϙ؆Δ

ᝫ૞ؘޣႊਢԳଚֲൄس੒խཏሙΕᐖऑشࠌऱ፿֮ဲ፿ΔԳټΕ֗אټچറ

ઝ๬፿ຟլ᥆ݺ࣍ଚࢬᎅऱϘᄅဲ፿ϙΖݺଚഒ਍ၲ࣋ऱ଺ঞΔᕣၦ٤૿ऱආ

ႃگᙕᄅဲ፿ΔشԳᖲࠟشऱઔߒ෻࢚ΔࠇקאՕᖂૠጩ፿ߢᖂઔࢬߒऱπ෼

ऱش٤૿Εᇷಛ᠆༄Εᇷᄭ೏৫٥ဲگዧ፿፿ऄᇷಛဲࠢρ㻽ᑓীؚທԫຝז

෼זዧ፿ᄅဲ፿ሽ՗ဲࠢΔ㻽ᄅဲ፿ऱઔߒΕխ֮ᇷಛ๠෻ऱઔࠎ༽ߒԫଡᣪ

၆ऱᇷᄭΖؾছբگᙕᄅဲ፿२ 4ᆄΔଈݺ٣ଚਊᅃ෼זዧ፿ဲᣊऱϘᚌႨ፿
ऄϙפ౨Δ࿯ຍ؄ᆄᄅဲ፿։ᣊូࠀᣊΔྥ৵Δګشܓᑵऱᣂᜤᇷற஄ΰڇ

ACCESSᛩቼՀኔ෼αᇡาچ༴૪Աޢଡဲ፿ऱ᥆ࢤᇷಛΖ๻᜔م஄ԫଡΔ፿
ऄᇷಛ஄ԿଡΔץਔဲټ஄Ε೯ဲ஄Εݮ୲ဲ஄Δ׼؆ᝫ๻مԱዌဲऄ஄Δ៱

ဲ஄Ε؆ဲࠐ஄Ε១ฃဲ஄Ζ᜔஄ٺהࠡࡉ஄ຏመϘဲ፿Ε਋ଃΕᆠႈϙԿଡ

᥏ۯᜤᢀದࠐΔዌګԱԫଡࠠڶՂՀۯᣂএऱڶᖲߓอΔঁ࣍ᇷಛऱ༼࠷Ζຍ

ۯ᥏ࢤ᥆م஄᜔٥๻ࠄ ᄭࠐଡဲ፿ऱ፿ଃᇷಛΕ፿ᆠᇷಛΕޢਔץଡΔڍ200

                                                 
1
�൓ࠩխഏഏ୮ୃᖂषᄎઝᖂ๵ቤറூΰ��&<<���α֭གΙߒႈઔء�

֮࣍ء ڣ���� ߠխ֮᢯ნ፿ᆠᖂᄎᤜϙՂ৙ᦰΔᄎ৵௅ᖕറ୮ऱრࡻᜰ۩ऱϘรԿקፕڇִ�
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ᇷಛΕዌဲऄᇷಛΕ؁ऄᇷಛࡉຝ։፿شᇷಛΖࠢဲءਢؾছഏփဲگၦ່ՕΕ

༴ᐊᇷಛ່ڍऱԫຝᄅဲ፿ဲࠢΖ 

ᣂ᝶ڗΚխ֮ᇷಛ๠෻  ᄅဲ፿  ሽ՗ဲࠢ 

Abstract 

We introduce the development of the Electronic Lexicon of Contemporary 
Newborn Chinese Words: (1) the definition of a newborn word, (2) the main 
principle behind constructing the lexicon, (3) the collection of newborn words and 
their feature descriptions of them, and (4) the classification of 40,000 newborn 
words. In our opinion, a new bornword is a character string that appeared after 
1978 in a new form, with a new meaning and with a new usage. In addition, it must 
be frequently used and accepted, but the names of men and places are not newborn 
words according to our definition. The approach to collecting newborn words is 
quite unrestricted, that is, the more the better. Based on the Contemporary Chinese 
Grammatical Knowledge Base of the Institute of Computational Linguistics at 
Peking University, we have finished compiling a lexicon of almost 40,000 newborn 
words semi-automatically. The lexicon, we believe, is a worthy resource for 
research on Chinese word-building rules and Natural Language Processing. Firstly, 
classification is done based on the preponderant grammatical characteristics of 
each word, and then the detailed features are described in the database of ACCESS. 
The lexicon contains a total base and three grammatical bases (i.e., a noun base, 
verb base and adjective base); what’s more, it also has an old word base, a 
loanword base and a acronym base. The entire base is related to the sub-bases 
through the fields of word, phonetic notation and semantics fields, which form a 
hypernymy hierarchy that is quite convenient for searching. Totally, there are more 
than 200 fields in the bases that give information regarding phonetic notation, 
semantics, sources, word building, syntax and pragmatics. Without doubt, this 
lexicon is one of the largest domestic lexicons available with the most detailed 
descriptions of newborn Chinese words. 
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ǉ෼זዧ፿ᄅဲ፿ᇷಛሽ՗ဲࠢρऱઔߒፖኔ෼                  ˌ˄ 

ࠢϙαऱഗൣءउΚΰ1α෼זዧ፿ᄅဲ፿ऱ੺ࡳΰ2αᄅဲ፿ဲࠢऱၲ࿇৸უΰ3αᄅဲ
፿ऱආႃፖᄅဲ፿ဲࠢࢬ༴૪ऱ᥆ࢤᇷಛΰ4α२؄ᆄဲ፿ऱូᣊኔᔌ 

2. ෼זዧ፿ᄅဲ፿ऱ੺ࡳ 

ኙ࣍Ϙᄅဲ፿ϙؾছᖂ๬੺ڶլٵऱ઎ऄΔە٤૿ڇኘԱ२ 4 ᆄଡᄅဲ፿׊ࠀଗᦹΕܮ
سጟຜஉ㶷ٺᆠ㻽Κຏመࡳאױଚᎁ㻽ᄅဲ፿ݺऱഗ៕ՂΔ࣠ګߒԱᖂ๬੺ᄅဲ፿ઔگ

ऱΕࠠڶഗဲءნڶ޲ऱᄅڤݮΕᄅრᆠࢨᄅشऄऱ፿֮ဲ፿Ζᄅဲ፿ऱ௽រ࣍ڇ

ϘᄅϙΔϘᄅϙࠠ᧯।෼ݮဲڇΕဲᆠဲࡉ፿ऱشऄՂΖᦹࡳᄅဲ፿ऱ೶ᅃߓਢ෼זዧ

፿ഗဲءნऱဲݮΕဲᆠشࡉऄΖ׽૞ڇຍԿଡֱ૿ऱٚ۶ԫរՂፖ෼זዧ፿ഗဲءნ

լٵΔݺଚ༉ᎁ㻽،ਢᄅဲ፿Ζഗဲءნऱז।ਢࠇק೸೭ٱ஼塢ߎ⠜ऱ 96ठऱπ෼ז
ዧ፿ဲࠢρ੠πዧ፿ՕဲࠢρΖϘᄅϙᝫڶழၴऱૻࡳΔܛ ෼ऱᄅဲ፿Ζנࠐאڣ1978
षᄎڇႊਢؘܛᒤ໮ΔشࠌழൎᓳԱᄅဲ፿ऱٵϘᄅϙऱ௽រΔڶऱᄅဲ፿ਝࡳଚᎁݺ

෼ऱറᄐנᄅࠄ߷Եཏຏ᢯ნऱᄅဲ፿Δၞאױᔆऱᄅဲ፿Δࢤऱ፿֮شࠌ੒խᐖऑس

๬፿ڶ޲ᏺףᄅऱཏຏ᢯ნრᆠऱΔլݺڇଚᎁࡳऱᄅဲ፿ᒤ໮փΖݺଚᎁࡳऱᄅဲ፿

 ՀΚڕ᧯ࠠ

(1) ᄅທဲ፿ΖֺڕϘؚ೗ΕݿຆΕैळΕ୶ᔭΕैؑΕ೏ၲΕߨ܅Εর䍣Ε൑ปΕ
 ୮Ε႕ଽϙ࿛࿛ΖءΕᎩᇘΕᄅᄅԳᣊΕশឌගΕশֲගΕवࡢ൑Ε᎚ߩ

(2) ៱ဲᄅشΖຍᣊဲ፿ဲݮਢ଺ڶऱΔϘᄅϙ׌૞।෼ڇ㶷سԱᄅრᆠڶࢨԱᄅ
ऱሎشΖࠠ᧯։㻽ԿጟൣउΚAΕ଺ڶऱဲ፿ᏺףԱᄅऱრᆠΔڕϘՀᓰΕՂ
ᓰΕ௛ଢΕሂᑒΕದଆΕદ୞Ε࿗ՑΕՀൂΕॽઌΕᄅ࿆໱ΕᇿၞΕךሽΕᙁ

ۨΕທۨϙ࿛ΙBΕ଺ڶऱဲ፿ڶԱᄅऱشऄΖֺڕϘ࿨ዌϙࠐءਢဲټΔ܀
ຍ܃Κڕ୲ဲΔݮ㻽شΔဲټΙϘሎ௛ϙ଺㻽س࿨ዌԳݺ㻽܃Κڕ㻽೯ဲΔش

Գৰሎ௛ΖϘ־ϙ଺㻽ဲټΔش㻽ݮ୲ဲΔݮ୲ࠃढࢨԳڶᜢႨΔ࠹ᦟ०ΖڕΚ

ิ៣ृଚట޲უࠩඡᄎຶྥຍ䈥Ϙ־ϙΖ&Ε଺ڶऱဲ፿ৰ९ԫ੄ழၴլشΔ

Ծૹᄅ㴕شΔֺڕΚϘ೏༉Εᓾ٠Ε႕ሐΕᆙปΕᐺปΕ᜔࡙ᄎΕ՛ࡦΕ֜֜Ε

८ദΕᎬദϙ࿛ΖࠡխࠄڶრᆠՈ࿇سԱԫࠄ᧢֏ΔֺڕϘ೏༉Εᓾ٠Ε֜֜Ε

՛ࡦϙ࿛଺׌ࠐ૞ֺۯچ࣍شለ೏ऱԳΔڶ௽ਐࢤΔ෼ڇբᆖऑ֏Δլᓵۯچ

೏܅ຟشאױΔ᧢ګԱԫጟཏຏऱᎅऄΖ 

ΕࣚᇘࢋϘचᕘູΕ࿇ᗈ֖Εୖ໢ΕऱՓΕຑ᠙ڕ᢯ნၞԵཏຏᇩ᢯ნΖߢֱ (3)
ৄΕሂᑔᏝΕՕۨנΕୡᑗഎΕࣆࣁΕԿ్ׂΕؚ׌Ε८ڴΕঢዚΕঢፘΕჶ

ూΕ෯ΕⶕΕ್՗ΕԲ؊Ε୚጖Ε጖ኔΕᘷᘈΕ࿹ࠝΕჴΕເՕཱིΕࠑՕ՞Ε

ፎᅍϙ࿛Ζ 

ױΕ܌ࠕϘऱՓΕ֣ՓΕᑛڕΚAΕଃ᤟ဲڶऱဲΔԾࠐΔൕ؆ග፿ଗဲࠐ؆ (4)
ՑױᑗΕԭ܌Ε܌ၼΕഗڂΕಜ壂Εࢮ׬ OKΕਈਈΕᎩ(cool)Εⲷ(cute)Εߐ
(show)ΕๅՑߐ(talk show)Εۨ਋ΰshoppingαΕ੔ኙΰpartyαΕْࡢ ΰࠝE-mailαϙ
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࿛ΙBΕრ᤟ဲΔڕϘᑷរΰhot spotαΕଃᑗሽီΰmusic televisionαΕᑷद
ΰhot dogαΕ၌్ؑ໱ΰsupermarketαϙΙCΕଃ᤟ଫრ᤟ဲΔڕϘᥲ୴Εࡅ
೺എΕௌஞ௮Εಮ܃ᇕΕܣՖΕ಺ܣΕϙ࿛ΙDΕऴ൷ֲشࠌ፿ऱဲ፿ΔڕΚ
Ϙ࣋ಬΕᐣڜഡΕढ፿ΕᐊటΕԳ௛ϙ࿛Ζ 

(5) ១ฃဲΔڇ଺ဲڶ፿ऱഗ៕Ղᜍฃۖګऱဲ፿Ζ։㻽ԿጟൣउΚAΕ១ጠဲΔ
ጻ෺ֆၲ᝛αΕ၌ؑΰ၌్ؑࠅܓᖄஃαΕᖾጻΰᖾՕسߒϘ໑ᖄΰ໑Փઔڕ

໱αϘΙBΕฃ፿ဲΔڕϘᣤؚΰᣤᏩؚᚰحᆞ੒೯αΕؚ೗ΰؚᚰ೗ক䃹٭
೸঴αΕ߻䃹ΰַ߻೗ক䃹٭㶷঴αΕ؀ᇷΰፕ᨜ԳދԵऱᇷءαϙΙCΕᜍ
፿ဲΔڕϘԿᝑΕԿଡז।ΕԿ೗ΕԿຩΕԿ८ϙ࿛Ζ 

(6) ଥ᢯شऄ᡹ࡳՀࠐዌګऱᄅဲ፿Ζ׌૞ڶΚAΕֺ໧֧عΔڕϘߤፍ྆ՠ࿓Ε
ࣞᙰଅΕᐼ઺཭᤺ΕՀֻֻॸΕऐःᆖᛎΕཛၺ㶷ᄐΕۥػ௣၄ΕՀ௧ΕᐵԳϙ

࿛ΙBΕଗזΔڕΚϘလᤃ՗ՠ࿓Εػᕓ׈੺ΕػයூΕ۔Գᙰϙ࿛ΖCΕُ
ᚵˈֺڕΚϘᄿاΕैاΕ൑اΕጻاϙΔϘ़ࡦΕ௧ࡦΕࡦܣΕࡦࡅΕጻࡦΕ

़დΕ௧დΕܣ୞ΕࡅდϙΔϘ֮ळΕઝळΕैळΕፘळΕጻळϙΕϘጻاΕ

ጻ֖ΕጻୂΕጻࡦΕጻಮΕጻ៽Εጻᢓϙ࿛࿛Ζ 

(7) റش๬፿რᆠऑ֏Ε᠏ฝΔឩՕشࠌᒤ໮Δ᠏㻽ཏຏ᢯ნΖڕϘຌ᧯Ε࿏᧯Ε
㴕೯Εᑷ๠෻Εܐ๠෻Ε႓ྨΕ׌ඝ৳Ε୚߂ΕᤛሽΕ࣋ሽϙ࿛Ζ 

ϘCTΕڕΔګዌئڗ૎֮طΔᖞଡဲဲئڗԿᣊΚAΕొጰऱڶ૞׌Ζဲئڗ (8)
IBMΕCIAΕTOFELΕGREΕCEOΕATMΕCFOΕBBSΕCVDΕDVDΕVSΕITΕ
INΕQΕVIPϙ࿛࿛ΙBΕࡉئڗዧڗऱิٽΔڕϘBPᖲΕBPගΕCALLᖲΕ
EழזΕEԳᣊΕIT੺ΕITᄐΕജ INΕVIP׬Εৰ Qϙ࿛࿛ΙCΕᑇئڗࡉۯ
ऱิٽΔڕϘ3DΕ3CΕ3Sϙ࿛࿛Ζ 

3. π෼זዧ፿ᄅဲ፿ᇷಛሽ՗ဲࠢρऱၲ࿇৸უ 

3.1 ᄅဲ፿ઔߒऱૻݝ 

෼זዧ፿ᄅဲ፿ऱઔࠩ࠹ߒԱഏփ؆ऱᐖऑᣂࣹΔᖂृଚՈ೚ԱՕၦऱઔߒΔ㶷سԱԫ

ΔءറထࠟߒጟΕᄅဲ፿ઔڍठԱᄅဲ፿ဲࠢ֗ဲ፿ႃԿԼנΖ࣠ګߒऱઔؾԳࣹ֧ࠄ

ګߒઔࠄՀֱ૿Κΰ1αຍאڇ૞।෼׌Ζૻݝऱࡳԫڶຟߒኙᄅဲ፿ऱઔ܂ထࠄਢຍ܀
࣠ຟਢࠧٱ঴Δڶڶ޲யऱሽ՗ठ࣠ګΔլ౨ኔ෼ᇷᄭ೏৫ش٥Ζΰ�αຍ࣠ګࠄຟਢ㻽

ԳشऱΔۖەڶ޲ᐞࠩᖲᕴشࠌΔᚨشᒤ໮ࠩ࠹ԱૻࠫΖΰ�αࠩ࠹࣍طઔݾߒ๬ࡉઔߒ

යٙऱૻࠫΔٺጟဲࠢဲگၦૻڶΔဲ፿ऱᇞᤩ֧֗ࠏຟݔֶڶհ๠Δޓૹ૞ऱਢဲࠢ

�Ꮭଖլ೏Ζشጟᄅဲဲࠢᚨٺऱڶ෼ګΔທߩՂऱլא࣍طΖૻڶऱॾஒၦᄕࠡࠎ༽
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3.2 π෼זዧ፿ᄅဲ፿ᇷಛሽ՗ဲࠢρၲ࿇ऱؾᑑ 

Δᛧ൓ለ೏ऱᚨشऱഗ៕ؓፕΔኔ෼ᇷᄭ೏৫٥ߒዧ፿ᄅဲ፿ઔזඨ໌৬෼ݦ (1)
ዧ፿ᄅဲז๬ၞ۩෼ݾઌᣂऱ፿ற஄ࡉ๬ݾሽᆰᇷற஄شܓߒႈઔءᏝଖΖش

፿ऱᇿ᠋ઔߒΔઔڤݮ࣠ګߒ㻽ڶயΕኔشऱሽᆰᇷற஄ຌ᧯Δࠡխץਔᄅဲ

፿ሽ՗ဲࠢࡉՕ๵ᑓऱઌᣂ፿றΔຍᑌאױኔ෼ᇷᄭऱ೏৫ش٥Δڶࠠࠡࠌለ

೏ऱᚨشᏝଖΖ 

ऱߒዧ፿ऱઔ࢓אᗨᄕऱಥ᣸Ζנ೚૿ֱߒխ֮ᇷಛ๠෻ઔࡉߒዧ፿ઔڇඨݦ (2)
ᇷற֫ࡉ੄ૻࠫԱዧ፿Օ๵ᑓऱኔش֏ऱઔߒΔڼطທګऱऴ൷৵࣠ਢᣤૹࠫ

પԱխ֮ᇷಛ๠෻ऱ࿇୶Ζءႈઔشܓߒሽᆰݾ๬ၞ۩ΔᗨีԱՕၦऱᖲᕴױ

ᦰ֮ٙΔ㻽Օ๵ᑓऱኔشऱዧ፿ઔߒ໺ࡳԱഗ៕Δࠡઔ࣠ګߒ——ᄅဲ፿᥆ࢤ
ᇷಛሽ՗ဲࠢ֗אᄅဲ፿ऱዌဲ๵৳אױऴ൷ᚨ࣍شխ֮ᇷಛ๠෻ऱ࿆آᙕ

ဲ፿ᢝܑΔ࣍ܓڶ༼೏խ֮ᇷಛ๠෻ݾ๬ऱֽؓΖ 

3.3 π෼זዧ፿ᄅဲ፿ሽ՗ဲࠢρऱၲ࿇ࠠ᧯৸ሁ 

տؾ࣍ছڶᣂᄅဲ፿ऱઔֺߒለሿཋΔۖ׊ᄅဲ፿ऱઔߒԾڶԼ։ૹ૞ऱش܂Δݺଚᚵ

ኙᄅဲ፿ၞ۩Օ๵ᑓऱֺለݙໂऱઔߒΖࠠ᧯৸ሁ㻽Κ 

(1) ᕣၦᒡጐگچႃ෼ڶऱᄅဲ፿Δ೚ࠩ٤૿ΕᄷᒔΖؾছբگᙕᄅဲ፿२ 4ᆄΔ
 ᄅဲ፿Ζڶࢬऱࠩߠ౨ࢬଚݺᙕԱگ

(2) ਊᅃԳᖲࠟشऱઔߒ෻࢚Δؚທԫຝᔞ࣍ٽϘԳᦰϙࡉϘᖲᦰϙऱሽ՗ဲࠢΖ
ᏺࠢဲףऱॾஒၦΔឩՕဲࠢऱشࠌᒤ໮Δ༼೏ࠡᚨشᏝଖΖ 

։ᣊشዧ፿፿ऄᇷಛဲࠢρ㻽ᑓীΔආזऱπ෼ࢬߒᖂઔߢՕᖂૠጩ፿ࠇקא (3)
ፖ᥆ࢤ༴૪ઌ࿨ٽऱֱऄΔڇษ։ဲᣊऱഗ៕Ղኙޢଡဲ፿፿ऄ፿ᆠ᥆ࢤᇷಛ

ၞ۩ᇡา༴૪Ζࠠ᧯ආګشᑵऱᣂᜤᇷற஄ڤݮ༴૪ဲ፿ࡉ፿ऄΕ፿ᆠ᥆ࢤऱ

ԲፂᣂএΔ࣠ګ㻽ᇷற஄֮ٙ௑ڤऱሽ՗ဲࠢΖ 

(4) ԫຝၲ࣋ऱဲࠢΖڇࠢဲءᄅဲ፿ऱگႃ֗᥆ࢤऱ༴૪ֱ૿݁ഒ਍ၲ࣋ऱ଺
ঞΔലᇿ᠋ዧ፿᢯ნऱ࿇୶᧢֏ࡉዧ፿ᇷಛ๠෻ऱ࿇୶ΔլឰگچႃΕᏺףᄅ

ဲ፿Δᏺףᄅဲ፿᥆ࢤᇷಛऱ༴૪ΔאየߩኔᎾᏁ૞Ζ 

4. π෼זዧ፿ᄅဲ፿ᇷಛሽ՗ဲࠢρဲ፿ऱආႃፖࢬ༴૪ऱ᥆ࢤᇷಛ 

4.1 ᄅဲ፿ऱආႃ 

ଈݺشܓ٣ଚ۞աၲ࿇ړऱπᄅဲ፿ဲࠢᇷಛ஄ρࡉ፿ற஄ᖞ෻נԫଡᄅဲ፿ဲ।Δྥ

৵ਊᅃݺଚऱဲگ଺ঞ——ࢤ٤૿଺ঞΕ๵ᒤࢤፖ༴ᐊࢤઌ࿨ٽ଺ঞΕؘ૞ࢤ଺ঞΕཏ
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ሙࢤ଺ঞΕ᡹ࢤࡳ଺ঞΕଃᆏ଺ঞ࿛Δൕဲ।խᙆᙇנᄅဲ፿ 3 ᆄڍଡΔګݮԱᄅဲ፿
ဲࠢऱഗ៕Ζڼ৵Δݺଚشܓ፿ߢᇷಛ๠෻ݾ๬լឰچൕጻՂ࠷ތᄅဲ፿֗ઌᣂऱ؁ࠏ

ႃΔլឰچឩךᄅဲ፿ဲࠢΖᒔࡳᄅဲ፿ဲࠢխऱဲؾ৵Δشܓᄅဲ፿ဲࠢᇷಛ஄ץࡉ

ܶπԳֲا໴ρ1978ࠐאڣऱ፿றΕπতֱأࡌρ໌ࠐאעऱ፿ற֗אԳֲا໴໴ࠡߓ
ᇠဲ፿ܶץم፿றऱ၌Օ๵ᑓ፿ற஄৬ࠐڣඡ໴࿛२اጻΕ٠ֲࣔ໴Εᄅا໴౐ΕԳה

ऱ؁ࠏႃΔەኘຍဲࠄ፿ऱრᆠشࡉऄΔ༴૪ࠡᆠႈΕ፿ऄ᥆ࢤΕ፿ᆠ᥆הࠡ֗אࢤᇷ

ಛ࿛Δൕۖၲ࿇נπ෼זዧ፿ᄅဲ፿ᇷಛሽ՗ဲࠢρΖຍࠄՠ܂ৰՕ࿓৫Ղشܓሽᆰ፿

ற஄ጥ෻ݾ๬ΔڇՕ๵ᑓᖲᦰ፿ற஄ऱ֭གՀၞ۩Δ౨ജֺለەچ٤૿ኘޢଡᄅဲ፿ऱ

։܉ᛩቼΔ༼೏ᄅဲ፿ආႃΕگᙕऱٽ෻ࡉࢤᇷಛ༴૪ऱᄷᒔ৫ࡉ៿።ᒤ໮Δൕۖ༼֒

ဲࠢऱᔆၦΖ 

4.2 ᄅဲ፿ဲࠢ᥆ࢤᇷಛऱᒔم 

ᄅဲ፿ဲࠢၲ࿇׌૞ਢ㻽Աᖂ฾Εઔߒᄅဲ፿Δ௽ܑਢ㻽խ֮ᇷಛ๠෻༼ࠎԫଡഗءᇷ

ᄭΖ㻽ԱሒࠩຍԫؾऱΔᄅဲ፿ဲࠢ᥆ࢤᇷಛץਔԱ፿ଃᇷಛΕࠐᄭᇷಛΕ፿ऄᇷಛࡉ

ຝ։፿ᆠΕ፿شᇷಛΔ௫֗Աᄅဲ፿ݮΕଃΕᆠش֗אऄऱ׌૞ֱ૿Ζ 

ᄅဲ፿ဲࠢ༴૪ऱ׌૞᥆ࢤᇷಛץਔאՀֱ૿Κ 

(1) ဲऱൄ๵ᇷಛΖץਔဲऱᦰଃΕᆠႈΕଃᆏΕ؁ࠏ࿛Ζ 

(2) ፿ऄᇷಛΖਊᅃࠇקՕᖂૠጩ፿ߢᖂઔࢬߒऱπ෼זዧ፿፿ऄᇷಛဲࠢρऱ๵
௑༴ᐊᄅဲ፿ऱ፿ऄᇷಛΖဲᣊ᧯ߓऎشπ෼זዧ፿፿ऄᇷಛဲࠢρऱ 18 ଡ
ഗءᣊΔף٦Ղګ፿Εክش፿ΖဲᣊᑑಖፖࠡઌٵΖٺᣊဲ፿ऄ᥆ࢤऱ๻ڇم

π෼זዧ፿፿ऄᇷಛဲࠢρഗ៕Ղޏࢬڶ೯Δףޓࠡࠌᚌ֏Ζ 

(3) ዌဲऄᇷಛΖዌဲऄ׌૞։㻽໢ొዌဲऄګٽࡉዌဲऄࠟᣊΖ໢ొዌဲऄԾ։
㻽໢ଃ໢ొဲΕڍଃ໢ొဲΖڍଃ໢ొဲԾ։㻽ᜤጿဲΕଃ᤟ဲࡉᦤଃဲ࿛Ζ

ᜤጿဲԾ։㻽ᠨᜢΕᦤᣉࠡה࿛ΖဲګٽԾ։㻽ᓤڤٽΕૹᦤڤΕॵڤףԿᣊΖ

ᓤڤٽԾ։㻽ᜤڤٽΕೣڤإΕᇖڤךΕ೯ᎏ׌ࡉڤᘯڤ࿛ΖॵڤףԾ։㻽ࠟ

ጟᣊীΚϘڗଈ+ဲ௅ϙΕϘဲ௅+ݠᒘϙ࿛Ζኙ࣍ᓤဲٽലዌګᓤဲٽऱ༓ຝ
։։ᇞၲࠐΔ։ܑᑑՂᇠ፿ైࢬ᥆ऱϘဲࢤϙΔၞঁאԫەޡኘط፿ైਊᅃԫ

 ऱ๵৳Ζࢤऱᄅဲ፿ऱဲګऱዌဲֱऄዌࡳ

(4) 㶷سຜஉΖ௅ᖕݺଚऱەኘ׌૞ץਔΚᄅທဲΔ៱ဲᄅشΔֱၞဲߢԵཏຏᇩ
ऱ᢯ნΔ؆ဲࠐΔ១ฃဲΔଥ᢯شऄ᡹ࡳՀࠐዌګᄅဲΔ๬፿ឩՕشࠌᒤ໮㶷

  ᄅᆠΖس

(5) ᚨشᏆ഑ΖᚨشᏆ഑ऱቤ։ਢԫଡֺለཟ֫ऱംᠲΔݺଚՕ᧯Ղ։㻽ਙएΕᆖ
ᛎΕऄ৳Ε૨ࠃΕ֮֏ΕઝݾΕඒߛΕᓡسΕ᧯ߛΕ೸ᄐΕՠᄐΕልᄐΕس੒Ε

ຏش࿛Δᑉழ܂㻽ՠ܂๵ᒤΔא৵٦ດዬᓳᖞΖ 
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ᙕԱᇠگຟࠢဲءڍৰ࣠ڕΔࠐ፿றխࠄୌࢨࠢဲء߷ᇠဲൕܛᄭᇷಛΔࠐ (6)
ဲΔঞᎅࣔᇠဲऱᓤ෼෷ֺለ೏Δᄅဲ፿ऱףޓٝߪᒔࡳΖ 

(7) ழၴᇷಛΖᇠဲ፿Օી㶷سऱழၴΔࠢဲאऱ֧ࠏழၴ㻽଱ΙشࠌழၴΔဲא
 ठழၴ㻽଱Ζנࠢ

4.3 ᄅဲ፿ဲࠢऱ࿨ዌፖٺଡ஄ऱ׌૞᥆ࢤᇷಛ 

4.3.1 ᄅဲ፿ဲࠢऱ᜔᧯࿨ዌ 

ᄅဲ፿ဲࠢආګشᑵऱᣂᜤᇷற஄ݾ๬ΰڇ DFFHVVຌ᧯Հኔ෼αΖჄԵऱᇷಛᕣၦאऴ

ᨠࣔᛵऱዧڗΕئڗΕᑇۯ।قΖ௅ᖕᄅဲ፿᥆ࢤऱᒔمΔᇷಛ஄᜔᧯ՂץਔԿଡֱ૿

նଡ஄Ζ᜔஄ԫଡΔ፿ऄᇷಛ஄Կଡΰဲټ஄Ε೯ဲ஄Εݮ୲ဲ஄αΔዌဲऄ஄ԫଡΖ

؆Εش஄Δኙᄅဲ፿ᅝխऱ៱ဲᄅဲߢֱࡉ஄Ε១ฃဲ஄ဲࠐ؆Ա៱ဲ஄Εمᝫ๻؆׼

ᣂᇷಛၞ۩Ա༴૪Ζຍ༓ଡ஄ຏመϘဲ፿Ε਋ଃΕᆠႈϙڶ࿛ऱဲߢΕ១ฃဲΕֱဲࠐ

Կଡ᥏ۯຑ൷ΖዌګԫଡՂՀຑ൷ऱڶᖲߓอΔঁ࣍ᇷಛऱ༼࠷Ζᄅဲ፿ဲࠢऱ᜔᧯࿨

ዌڕՀΚ 

                       ᜔஄ 
 

 
 ஄ဲߢֱ     ஄  ១ฃဲ஄ဲࠐ؆  ୲ဲ஄    ዌဲऄ஄   ៱ဲ஄ݮ    ஄   ೯ဲ஄ဲټ

 ᇷಛࢤ૞᥆׌༴૪ऱࢬଡ஄ٺ 4.3.2

᜔஄׌૞༴૪ऱᇷಛڶΚဲ፿Ε਋ଃΕᆠႈΕဲࢤΕଃᆏΕ㶷سຜஉΕᏆ഑ΕழၴΕࠐ

ᄭ࿛Ζ 

ᇷࢤ᥆הΔࠡࢭϘဲ፿Ε਋ଃΕᆠႈϙΔ݁ൕ᜔஄խᤉڶᇷಛࢤऱ᥆ڶ஄٥ٺהࠡ

ಛڕՀΖ 

፿ऄᇷಛ஄խဲټ஄׌૞༴૪Աፖဲټჸ಻ऱٺጟၦဲΔဲټऱ՗ᣊΔ౨լ౨ऴ൷

Ϙऱϙ৵ଥ堸Δছ൷ףࢨऴ൷ဲזࠄୌ࠹Ε೯ဲऱଥ堸Δ౨ဲټהᑇဲΕᑇၦဲΕࠡ࠹

౨լ౨֗אण፿Δ܂ϙچϘףࢨ፿Εᎏ፿ˈ౨լ౨ऴ൷׌፿Εࡳ܂։Δ౨լ౨ګ৵൷ࢨ

ૹᦤΕᜯழךᅝၦဲ࿛Ζ೯ဲ஄׌૞༴૪ऱᇷಛڶΚ೯ဲऱ՗ᣊ——এဲΕܗ೯ဲΕ᝟
ဲٽ෼೯ဲΕᠦژ೯ဲΕփ؆೯ဲΕ׌۞೯ဲΕॺ׌۞೯ဲΕڤݮ೯ဲΕܗ೯ဲΕᇖٻ

࿛Ιዌګऱڤ؁——Ϙނϙ؁ڗΕϘ๯ϙ؁ڗΕଫ፿؁Εᠨᎏ؁Εژ෼؁࿛Ιךᅝऱګ
։——ࡳ፿Εࢤဲټ࿨ዌऱխ֨፿Ε໢܂ᘯ፿Εᎏ፿Εण፿Ι৵൅ऱګ։——᧯ᘯ଱ᎏ
፿Ε೯ழၦᇖ፿Ε࿨࣠ᇖ፿Ε᝟ٻᇖ፿࿛Ι೯ဲ۞ݮߪኪऱ᧢֏——ছ࠹ϘլΕ޲ΕৰΕ
ϙऱଥ堸Ε৵ᇿϘထΕԱΕመϙΕVVΕAABBΕVԫإ VΕVԱ VΕVԱԫ VΕVVO࿛Ζ
ᎏ፿Ε࿨࣠ᇖ፿Ε᝟ٻᇖ፿ऱᇡาᇷಛല׼۩༴૪Ζݮ୲ဲ஄༴૪ऱ׌૞ᇷಛڶΚ՗ᣊΕ



 

 

ˌˉʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ շ׈টʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ ʳ

ऴ൷ࡳ܂፿ףࢨϘऱϙ৵ࡳ܂፿Ε܂ᘯ፿Εᇖ፿Εण፿ףࢨϘچϙ৵܂ण፿ף٦ࢨϘৰϙ

৵܂ण፿Ε܂ᄷᘯᎏΕϘڶϙऱᎏ፿Εࢤဲټ࿨ዌऱխ֨፿ΕAAૹᦤ֗ૹᦤ৵ऱဲࢤΕ
ABABΕA㠪 ABΕ൅ϘထԱመϙΕ଱ᎏ፿Ε᝟ٻᇖ፿࿛Ζ 

ዌဲऄ஄༴૪ऱ׌૞ᇷಛڶΚ1ΕዌဲຝٙΔ։㻽Ϙګ։ 1ϙϘګ։ 2ϙϘګ։ 3ϙΔ
։ܑჄԵዌګᇠဲ፿ऱګ։ऱᣊܑΔࠡխڶऱਢ፿ైΕڶऱਢဲΖ2ΕዌဲऄΔەኘᇠဲ
፿ऱዌဲֱڤΔ׌૞։㻽Κ׌ᘯΕ೯ᎏΕणխΕࡳխΕᇖךΕᜤٽΕڗףଈΕݠףᒘ࿛Ζ

3ΕဲࢤΔჄԵဲ፿ऱဲࢤΔൕ᜔஄խᤉࠐࢭΖ4ΕଃᆏΔჄԵᇠဲ፿ऱଃᆏᑇΔൕ᜔஄
խᤉࠐࢭΖ 

៱ဲ஄༴૪ऱ׌૞ᇷಛڶΚ1Ε៱ᆠΔჄԵᇠဲ፿଺ࠐऱრᆠΙ2ΕᄅᆠΔჄԵᇠဲ
፿ᄅრᆠࢨᄅشऄΙ3ΕဲࢤΔჄԵᇠᄅဲ፿ऱဲࢤΔࢤဲ࣠ڕፖ଺ဲ፿ဲࢤԫીΔঞᑑ
լ֗ढ೯ဲ᧢㻽֗ढ೯ဲΔᑑ㻽ΚVtΙ֗ढڕঞ௽ܑᑑࣔΔࢤԱဲ᧢ޏ࣠ڕᑑಖΙࢤဲ
೯ဲ᧢㻽լ֗ढ೯ဲΔᑑ㻽ΚViΖ4Εဲᆠዝ᧢ຜஉΔەኘط៱ဲ፿ዝ᧢㻽ᄅဲ፿ऱဲᆠ
ऱዝ᧢ຜஉΔ׌૞ڶ 36ᣊΚΰ1αشٵઌֺΔΰ2α࣠ٵઌ໧Δΰ3αٵᔆઌ໧Δΰ4αٵ
णઌ໧Δΰ5α௽זࡳཏຏΔΰ6αࠠ᧯ࠩွࢼΔΰ7αۯٵઌ໧Δΰ8α፿ైངᆠΔΰ9α
ऑ֏Δΰ10αଡ᧯٤ז᧯Δΰ11αཏຏז௽ࡳΔΰ12αࠌ೯֏Δΰ13αٵტ֧عΔΰ14α
ढٙޓངΔΰ15αড়᧯ޓངΔΰ16αਐጠढٙឩՕΔΰ17αՠࠠ൅ء᧯Δΰ18α௽ᐛΕ
ᑑ፾ءז᧯Δΰ19αറ֏Δΰ20αݮٵઌ໧Δΰ21αڂז࣠אΔΰ22αࢬٵઌ໧Δΰ23α
ຝ։٤ז᧯Δΰ24α೯ᙩ֧عΔΰ25αזڇࢬΰֺڕΚ՞ᙰΕՕୂՕαΔΰ26α׌᧯ឩ
ՕΔΰ27αءזشפ᧯Δΰ28α፿شΰ՛ࡦαΔΰ29αषᄎ଺ڂΰ౻ᄐαΔΰ30αழ़
Δΰ34α௽ਐ֏Δΰ35α᧯ࠠࠩွࢼΔΰ32α؁ऄᐙ᥼Δΰ33αع֧֘إΔΰ31αع֧
ஊഏᐜऱπ෼ࡉᖄᓵρعഒऱπዧ፿ဲᆠ֧إΖΰ௅ᖕᢅ᧯ءז௽ᐛΔΰ36α෼ွז᧯ء
ڶ૞׌α5Εዝ᧢ᣊীΔဲᆠዝ᧢ऱᣊীΔࠐנอᓵρូ౏ߓዧ፿᢯ნז 9 ᣊΚΰ1α᠏
ฝΔΰ2αឩՕΔΰ3αဠ֏Δΰ4α᠏ᣊΔΰ5αᜍ՛Δΰ6α၈૾Δΰ7αཆ֒Δΰ8αஇ
֏Δΰ9α෡֏Ζ 

Κڶ૞׌૞ຜஉΔ׌Եዧ፿ऱၞဲࠐ؆Κ1ΕຜஉΔڶ૞ᇷಛ׌஄༴૪ऱဲဲࠐ؆
ΰ1αଃ᤟Δΰ2αᘫଃΔΰ3αଃ᤟ףዧ፿፿ైΔΰ4αଃଫრ᤟Δΰ5αਊᅃ؆፿ဲ፿ऱ
რᆠ໌ທԫଡዧ፿ဲ፿Ι2Ε፿ଃ᧢֏ᇷಛΔ׌૞ڶΚΰ1αଃైऱཙངΔΰ2αଃᆏऱᏺ
྇Ι3Εრᆠ᧢֏Δ׌૞ڶΰ1αឩՕΔΰ2αᜍ՛Δΰ3α᠏ฝΔΰ4αঅ਍଺რΙ4Εᜍ
ฃΔەኘ؆ဲࠐ፿ਢڶܡᜍฃΙ5ΕᚨشᏆ഑Ζ 

១ฃဲဲ஄༴૪ऱ׌૞ᇷಛڶΚ1Ε଺ဲ፿ΔჄԵ១ฃဲऱ଺ীΖ2Ε១ฃऱᣊীΚ
ΰ1α១ጠΔΰ2αᜍ፿Δΰ3αฃ፿Δΰ4α଱ᜍฃ፿Ζ3ΕዌڤֱګΚല଺ဲ፿ቤ੄Δ௅
ᖕኔᎾൣउ༴૪۶ၞڕ۩ᜍฃऱΔֺڕϘࠇקՕᖂϙ—ϘקՕϙΔࠡዌڤֱګ༴ᐊ㻽
Ϙa1b3ϙΖ4ΕݮٵΚဲݮٵڶڕ፿Δঞڶ༓ଡჄઌᚨऱᑇۯΖ5ΕᜍฃֱڤΚΰ1αᜍٽΔ
ΚሽီຑᥛᏣ——ϘຑᥛᏣϙΙΰ3αڕሎ೯ᄎ——Ϙ჋ሎᄎϙΙΰ2αᆏᜍΔ܌֐Κ჋ࣥڕ
ਢנ༽࿇୶ૠቤጼ૞——Ϙ863ૠቤϙΰᇠૠቤऱߒ๬ઔݾΚխഏ೏ڕΔ࠷༽ ڣ1986 3
ִαΙΰ4αࠡהΔץਔΚAΕٵشᆠΕ२ᆠဲ፿ཙངΔڕΚ௬ڤದૹᖲ——Ϙ௬ٶϙΙ
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BΕشՂဲۯ፿זཙՀဲۯ፿ΔڕΚխဎԳࡉ٥اഏඒࡡߛ୉ᄎ——Ϙഏ୮ඒࡡϙΙCΕ
 ϘMTVϙΖڕᜍฃΔئڗ૎֮խऱش

៱ဲᄅش஄Ε؆ဲࠐ஄Ε១ฃဲ஄ऱၲ࿇׌૞ਢ㻽Աઔߒᄅဲ፿ऱ㶷سຜஉ׌֗א

૞଺ڂΖ 

ዧ፿ᄅဲ፿ᇷಛΰሽ՗αဲזπ<෼܂ࢿᇷಛऱࠠ᧯༴૪ֱऄΔᓮ೶ᔹࢤଡ஄᥆ٺ
ࠢ>ऱၲ࿇ᚨشρΕπ<෼זዧ፿ᄅဲ፿ᇷಛΰሽ՗αဲࠢ>ऱ࿨ዌρΖ 

5. २؄ᆄဲ፿ऱូᣊኔᔌ 

ၞ۩፿ऄᇷಛऱ༴૪ଈ٣૞ኙᄅဲ፿ၞ۩։ᣊូࡉᣊΖᄅဲ፿ဲࠢࢬഒ਍ऱ፿ऄ෻ᓵ֗

ဲᣊ᧯ߓᤉࢭԱࠇקՕᖂૠጩ፿ߢᖂઔࢬߒπ෼זዧ፿፿ऄᇷಛဲࠢρࢬഒ਍ऱ፿ऄ෻

ᓵဲࡉᣊ᧯ߓ——ׂ፿ۯء፿ऄ᧯ߓΖಾኙዧ፿ဲᣊפڍ౨ऱ௽រΔݺଚഒ਍אϘᚌႨ
፿ऄפ౨ϙ܂㻽ဲᣊቤ։ဲࡉ፿ូᣊऱᑑᄷΖ㻽Աࣔᒔዧ፿ဲᣊऱᚌႨ፿ऄפ౨Δݺଚ

אणउ܉ዧ፿ဲᣊ፿ऄ௽ᐛऱ։נዧ፿፿ऄᇷಛဲࠢρ㻽ഗ៕ၞ۩อૠΔ᜔࿨זπ෼א

֗ᚌႨ፿ऄפ౨Ζዧ፿ဲᣊᚌႨ፿ऄפ౨ڕՀΚ 

   ᎏ፿Ζ׌܂ᑇၦဲଥ堸Δ౨࠹Κ౨ဲټ

ழၴဲΚଥ堸ဲټΕऴ൷ଥ堸Ϙਐၦټϙ࿨ዌΕ܂տဲϘڇϙऱᎏ፿Ζ 

๠ဲࢬΚ܂Ϙڇϙऱᎏ፿Εऴ൷ଥ堸ဲټዌࡳګխ࿨ዌΕ౨شϘຍࠝΕୌࠝΕ߷ࠝ

ਐזΖ 

೴ܑဲΚ౨ףϘऱϙ৵ࢨऴ൷ଥ堸ࡳ܂ဲټ፿Ζ 

೯ဲΚ౨࠹Ϙ޲ϙࢨϘլϙଥ堸Ε౨൅ழኪဲܗϘထΕԱΕመϙΕ౨໢ᗑ܂ᘯ፿Ζ 

 ፿Ζࡳ܂ϘৰϙϘլϙଥ堸Ε࠹ᘯ፿Ε܂୲ဲΚݮ

णኪဲΚլ࠹ϘլϙϘৰϙଥ堸ΕףϘऱϙ৵ଥ堸ဲټΕףϘऱϙ৵ଥ堸Ϙᑇၦټ

࿨ዌΕ൅Ϙऱϙ৵܂ᘯ፿Ζ 

೫ဲΚ܂ण፿ۖլࡳ܂፿Ζ 

௅ᖕאՂϘᚌႨ፿ऄפ౨ϙΔኙᄅဲ፿ၞ۩Ա։ᣊΔࠀኙ؄ᆄᄅဲ፿ດԫၞ۩Աە

ኘΔូԱᣊΖូڇᣊխΔݺଚࣹრࠩΚ1ΕຍࠄᚌႨ፿ऄפ౨լਢϘኙփࠠڶཏሙࢤϙΔ
ឰΖܒܗ࠰௽ᐛהࠡشΔᏁ૞؆ࠏࠄԫڶΔᝫࢤઌኙऱཏሙڶਢࠠ׽ՀΔؚ֚ץլ౨ڼڂ

2ΕৰڍᚌႨ፿ऄפ౨ՈլਢϘኙ؆ࠠڶඈࢤהϙΔԫࠄᚌႨפ౨Ոױ౨ਢࠟᣊဲڶ٥
ऱΔֺڕ౨࠹Ϙլϙऱଥ堸ਢ೯ဲݮࡉ୲ဲٵ٥ऱ௽ᐛΔۖլ౨࠹Ϙլϙऱଥ堸Ծਢټ

ဲΕழၴဲΕ๠ဲࢬΕ೴ܑဲΕणኪဲऱٵ٥௽ᐛΖຍጟൣउ༼ᙌݺଚ࿯ᄅဲ፿։ᣊࢨ

ូᣊլ౨ਊᅃ໢ԫᑑᄷΔۖ૞ጵٽሎڍشଡᑑᄷΖ 

ਊᅃຍࠄᑑᄷ࿯෼ڶᄅဲ፿։ᣊូࡉᣊൣउڕՀΚ 
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Ε჋ਣΕ჋ሎᖏฃΕԶࡦΕਊᐰ՛ڽᑗڜՠ࿓ΕࡺڜΚფ៽ΕფᐅΕფრΕڶဲټ

ػΕܒػᏆᣝԳΕػᆞΕحᏆػᏆΕػ८ഀׂΕػᢓΕ᥹௛Εܣ؀ΕܣՖΕܣᄅፊΕ࠳

ΕঅᥨໆΕঅ೜လΕं᥹Ε९ཚ堩ปΕ၌్எᚊΕच୮ΕࡦԵΕࣨ՚Εເگۥػֆ୭Εۥ

ჶూׂΕAAࠫΕBBS Εe-Book ΕSOHOගΕ࿛࿛ 24874ଡΖ 

೯ဲڶΚ஬୬Εᄆᒣᖙ܂ΕٝࢸΕނ౧ΕᒽጻΕػᏆ֏ΕឭؓΕފⲷΕފᎩΕފⶕΕ

ཧවΕເΕເՕཱིΕץԲ؊ΕץԲᅍΕץᇘΕ❘ሽᇩ࿦Ε❘ጻΕঅ్ΕᑊၓΕঅკΕᑊ

ගΕᡜ٠ΕᡨचΕᡨ཰Ε᠊૭Ε᠊ᄕΕሓ୰Ε㘑Ε㘑߫Ε㘑ᏝΕचᑔक़ΕᤛጻΕ᠆౥Εߨ

ჶ⇉ΕCall Εㄝㄝ 12006ଡǄ 

ᡨΕᎩΕⶕΕ১Ε෯ΕⶕᣝΕIN ΕQ Ε־Ε־Κ᥹௛Εᑊ᥻Ε଍ࠝཧΕኰΕڶ୲ဲݮ
Cool࿛࿛ 1002ଡΖ 

೴ܑဲڶΚॺൄΕ௧ၦΕଢ຺ীΕጸۥΕᄅᔲΕؚ׌Ε๳ᇘΕᗑᇷΕࠟᾫΕᆵڤچΕ

࿓ڤ൳ࠫΕ࿛࿛ 119ଡΖ 

೫ဲڶΚኰΕړΕ࿪ΕᚺΕ଍ࠝΕ଍ףΕ࿛࿛ 43ଡΖ 

ዝΕ֖ൣנΕ֖ൣٽิ֏೸֧ᇷΕԫጻൣ෡Εᚌࢵ᢯៭ΕࡏΚᗰൃ֧ᏕΕ֧ڶ፿ګ

ড়ۭΕ֨ᨋᠪྏΕᣆ㠪઎क़Εೂॽ࿆໱ΕൎൎᜤٽΕ෰ᒵჸᖯΕᙒᦞٌ࣐ΕኄխൣԳΕ

ભᣝଯԳΕݶᑗ۔୮Ε೏ၲߨ܅ 236ଡΔ 

ክش፿ڶΚფᓴᓴΕფൣߏߨΕფ֨Օ࣋ಬΕނ๨ᗶ೚ՕΕܑ෻ݺΔᅀထࡋΕބ

լထקΕڶ޲ڶჶᙑΕनࠝ෡ާΕೢࠃ޲ထᑗΕ۔ቕფՕۏΕ़֫୚ػ௾ΕᇿထტᤚߨΕ

รԫڻᘣയ൷ᤛΕൄڃ୮઎઎ΕᡢᦠߨԫڃΕनऱ༉ਢ֨ሂΕ࿛࿛ 799ଡΖ 

ᑜဲڶΚর䍣Εyeah2ଡΖ 

೶֮ە᣸ 
շ׈টΗπ෼זዧ፿ᄅဲ፿ᇷಛΰሽ՗αဲࠢρऱၲ࿇ᚨشΔπ᢯஼ઔߒρΔ2001ΰ2αΚ

55Ϋ63Ζ�

շ׈টΗπ෼זዧ፿ᄅဲ፿ᇷಛΰሽ՗αဲࠢρऱ࿨ዌΔሉ࣍πᇷಛጻሁழזխֲឌ፿

֮෼ז֏ഏᎾઔಘᄎᓵ֮ႃρΔଉཽΚଉཽ֮֏ඒנߛठषΔ2000Κ276Ϋ281Ζ 
շ׈টΗ፿ற஄ݾ๬ڇᄅဲ፿ဲࠢၲ࿇խऱࠠ᧯ᚨشΔሉ࣍πխഏ᢯஼ᓵႃ 2000ρΔק

 ठषΔ2001Κ291Ϋ300Ζנઝ٤஼ۍΚխഏՕࠇ
ρΔ1992ΰ4αΚشᚨڗ֮ߢᑑᄷፖᄅဲᄅ፿ဲࠢᒳᤊऱ଺ঞΔπ፿ࡳܒΗᄅဲ፿ऱ࣒ᥳ׆

14Ϋ20Ζ�

ᏥԫੳΗ༈ޣᄅऱۥ൑Δ༈ޣᄅऱଅ௑——ᄅဲ፿㶷سऱૹ૞ຜஉΔπ፿ڗ֮ߢᚨشρΔ
1993ΰ1αΚ85Ϋ90Ζ�

 ρΔ1993ΰ1αΚ77Ϋ80Ζشᚨڗ֮ߢᡸΔπ፿گ㠬ᎱΗᄅဲᄅ፿ဲࠢᒳᤊऱᄅࡱ



 

           

ǉ෼זዧ፿ᄅဲ፿ᇷಛሽ՗ဲࠢρऱઔߒፖኔ෼                  ˌˌ 

፿ࢬشϘᄅဲᄅ፿ᄅشऄઔߒϙᓰᠲ Ηิᖞ෻ዧ፿ᄅဲ፿ऱૉե৸ەΔπ፿ڗ֮ߢᚨشρΔ

1993ΰ3αΚ65Ϋ76Ζ 
�ᑞΕ്ᐜႆΗᄅழཚᄅဲ፿ऱ᝟ႨፖᙇᖗΔπ፿֮৬๻ρΔ1997ΰ3αΚ15Ϋ18Ζݳ്

 ठषΔ1996ΖנՕᖂࠇΚতࠇᖄᓵρΔতعഒΗπዧ፿ဲᆠ֧إᢅ
঒Փ޹Ηπ෼זዧ፿፿ऄᇷಛဲࠢᇡᇞρΔࠇקΚ堚ဎՕᖂנठषΔ1998Ζ 
ஊഏᐜΗπ෼זዧ፿᢯ნߓอᓵρΔࠇקΚࠇקՕᖂנठषΔ1999Ζ 
৔ዧᎮΗπᄅဲ፿͊षᄎ֮͊֏ρΔՂ௧ΚՂ௧᢯஼נठषΔ1999Ζ 
 ठषΔ2001ΖנΚխഏᆖᛎࠇקᄗᎅρΔߢ௅ցΗπጻሁ፿࣍
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ഗဲ࣍ნ፿ᆠऱۍઝ᢯ࠢवᢝ༼࠷ኔ᧭ 

An Experiment on Knowledge Extraction from an 

Encyclopedia Based on Lexicon Semantics 

 +ਫ*Ρ๺টݚ

Song Rou, Xu Yong  

ኴ૞ 

ᣂএࡉࢤნ፿ᆠ᥆ဲ࣍ऄΔ๻ૠԱԫଡഗֱ࠷༽ઝ᢯ࠢᤩ֮ॾஒۍߒઔ֮ء

ऱߓڤݮอΖڇኙۍઝ᢯ࠢऱဲؾਊ፿ᆠ։ᣊऱഗ៕ՂΔኙᤩ֮ऱᒵۭဲࢤ

ၞ۩១໢ऱ፿ᆠ᥆֐ࢤ಻Δঁء֮࠷༽ױխऱ១໢वᢝΖڇԫႈۍઝ᢯ࠢॾ

ஒ༼࠷ऱኔ᧭խΔຍԫֱऄऱڶயࢤ൓ࠩԱॣޡऱ᧭ᢞΖ 

ᣂ᝶ဲΚवᢝ༼࠷Δဲნ፿ᆠ 

Abstract 

The typical approaches to extracting text knowledge are sentential parsing and 
pattern matching. Theoretically, text knowledge extraction should be based on 
complete understanding, so the technology of sentential parsing is used in the 
field. However, the fragility of systems and highly ambiguous parse results are 
serious problems. On the other hand, by avoiding thorough parsing, pattern 
matching becomes highly efficient. However, different expressions of the same 
information will dramatically increase the number of patterns and nullify the 
simplicity of the approach. 

Parsing in Chinese encounters greater barriers than that in English does. Firstly, 
Chinese lacks morphology. For example, recognition of base-NP in Chinese is 
more difficult than that in English because its left boundary is hard to discern. 
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Secondly, there are many stream sentences in Chinese which lack subjects and 
cause parsing to fail. Finally, in Chinese, the absence of verbs is also pervasive. 
Sentential parsing centering on verbs, which is used with English, is not always 
successful with Chinese.  

We are engaged in research on knowledge extraction from the Electronic 
Chinese Great Encyclopedia. Our goal is to extract unstructured knowledge from 
it and to generate a well-structured database so as to provide information 
services to users. The pattern-matching approach is adopted. 

The experiment was divided into two steps: (1) classifying entries based on 
lexicon semantics; (2) establishing a formal system based on lexicon semantics 
and extracting knowledge by means of pattern matching. 

Classification of entries is important because in the text of the entries of different 
categories there are different kinds of patterns expressing knowledge. Our 
experiment demonstrated that an entry of the encyclopedia can be classified 
precisely merely according to the characters in the entry and the words in the 
first sentence of the entry�’s text. Some specific categories, e.g., organization 
names and Chinese place names, can be classified satisfactorily merely 
according to the suffix of the entry, for suffixes are closely related with semantic 
categories in Chinese. 

The formal system designed for knowledge extraction consists of 4 kinds of 
meta knowledge: concepts, mapping, relations and rules, which reflect lexicon 
semantic attributes. The present experiment focused on the extraction of  
knowledge DERXW�YDULRXV�DUHDV�from the texts regarding administrative places 
of China (how large is a place or its subdivisions). The results of the experiment 
show that the design of the formal system is practical. It can accurately and 
completely denote various expressions of simple knowledge in a Chinese 
encyclopedia. However, when the focus of knowledge changes, e.g., from 
administrative areas to habits of animals, it is a labor-intensive task to renew the 
formal system. Therefore the study of auto or semi-auto generation of this kind 
of formal system is required.   

 

1. ംᠲહན 

شኔޡॣڶ෼ࠠנছբᆖؾΖٻᒵवᢝࣚ೭ਢॾஒขᄐऱ࿇୶ֱڇ๬੡ഗ៕ऱݾॾஒא

Ꮭଖऱڇᒵवᢝࣚ೭Δࠡխ່ࠠࡎسԺऱਢം࿠ࣚ೭ΰQ&AαΔۖຍԫࣚ೭ऱᣂ᝶ݾ๬



  

 

                       ഗဲ࣍ნ፿ᆠऱۍઝ᢯ࠢवᢝ༼࠷ኔ᧭              ˄˃ˆ 

հԫਢ֮ءवᢝऱ۞೯༼࠷Δ،ਢ੡ٺጟٺᑌऱംᠲ༼ࠎ࿠ூऱഗ៕Ζ 

ጻ࿮֮࣍ط܀Ζءᒡྤጐऱ֮ྤ׏༓࠷ᛧچ࣐᎘൓Գଚ౨ࠌ๬ऱ࿇୶ݾছΔጻ࿮ؾ

ᣄለܺ࠷༽वᢝࡉ࠷༽೯Ε೏ᄷᒔ෷ऱॾஒ۞෼ွ֜ᓤᠧΔ٤ߢᒤ໮֜ᐖΔ௫֗ऱ፿ء

ՕΔ࿍ཚփᣄאኔشΖۍઝ᢯ࠢਢԫጟૻ࠹ऱ֮ءΔवᢝܶၦ೏Δवᢝ।૪ֺለ๵ᒤΖ

ྤᓵਢൕ෻ᓵऱߡ৫઎ᝫਢൕᚨشऱߡ৫઎Δൕۍઝ᢯ࠢխ۞೯ᛧ࠷वᢝױᅝء֮܂व

ᢝ۞೯༼࠷ऱડధՑΖ 

 .ऱֱऄ[Tsujii, Jڤᑓ࣍ഗࡉ፿؁։࣫ऱֱऄ࣍ጟΚഗࠟڶ૞׌ऱֱऄ࠷༽वᢝء֮
2000]Ζ෻ᓵՂᎅΔ֮ءवᢝऱ༼࠷Ꮑ૞ڇኧࢍ෻ᇞऱഗ៕Ղၞ۩ΖڼڂΔ؁ऄ։࣫ࡉ፿
ᆠ։࣫ݾ๬ৰ۞ྥ࣍شࠌچຍԫᏆ഑Δڶ،܀౤இࣴڍࡉࢤᆠംᠲΖഗ࣍ᑓڤऱֱऄױ

ᑇၦՕ੡ڤᑓࠌᄎڤݮ।ሒٵԫॾஒऱլٵ܀։࣫Δய෷ለ೏Δࢍኧ۩ኙ፿؁ၞ܍ᝩא

ᘉ࿾Ζ[Tsujii, J. 2000ˈHull, R. et al. 1999�DQG�Soderland, S. G. 1996]๠෻ऱਢ૎፿ֲࢨ፿
Օ୲ၦऱव࣍ਢഗ܂፿؁։࣫ऱֱऄΖ݊Ё[Hull, R. et al. 1999]ऱՠ࣍ഗشࠌ૞׌Δء֮
ᢝ஄Δආشຝ։։ Ε࣫፿ᆠᇞᤩࡉං෻ऱޡᨏΙ[Soderland, S. G. 1996]Ոਢၞ۩؁ऄ։࣫Δ
 ਐ௣ᇞΰCoreferenceٵࡉᣂএᢝܑΰAppositive Recognitionαۯٵ࿍፿։࣫Εဲټਔץ
AnalysisαΙ[Tsujii, J. 2000]ߪءऱՠ׌܂૞شࠌ፿؁։࣫ऱֱऄΔگܮ܀Աᑓֱڤऄऱ
ᚌរΖ 

ዧ፿֮ءऱवᢝ༼شࠌ࠷፿؁։ֱ࣫ऄֺ૎֮ംᠲޓՕΖଈ٣ਢڂ੡ዧ፿౒ڤݮ׎

ᑑ፾Ζֺڕഗဲټء࿍፿ऱᢝܑڇ૎፿խࠀլܺᣄΔڇ܀ዧ፿խ࣍طᣄאᒔؐࠡࡳᢰ੺

ۖᢝܑ෷ለ܅ΖࠡڻΔዧ፿ൄڶ౒׌፿ऱੌֽ؁Δᄎທ؁ګऄ։࣫ऱ؈ඓΖڼ؆Δ૎፿

؁՗ऱ؁ऄ։࣫ࡉ፿ᆠ։࣫ԫ౳ຟא೯ဲ੡ு֨Δۖઌᅝԫຝ։ዧ፿ऱ؁՗ڶ޲೯ဲΔ

ᗼ૿ᗨ࣑ؓ“�ڕ 1352 ֱؓֆߺΔԳՑ 43 ᆄ�”Ζ࣠ڕᅃჺ૎፿խऱ೚ऄ೚؁ऄ։࣫ΰࢨ෍
ᐋ؁ऄ։࣫αΕބ೯ဲऱ፿ᆠ௑Δࠡய࣠լᄎړΖ 

ዧ፿֮ءवᢝ༼࠷ऱՠ܂բ࿇।ऱࠀլڍΖ[Gu, F. et al. 2001]ऱՠ܂Ոਢൕۍઝ᢯
ࠢխ༼࠷वᢝΔ،ऱ࿨࣠ਢԫଡ௃ਮ࿨ዌऱवᢝ஄Δࠎ༽אױኔشऱवᢝࣚ೭Ζ܀੡Ա

൓ࠩຍଡवᢝ஄ΔᏁ૞٣๻ૠԫଡڤݮ፿ߢΔشࠀ،ኙ᢯֮ࠢၞء۩ԳՠᑑࣹΖ 

ઝ᢯ࠢխऱྤ࿨ዌऱवᢝۍނᑑՈਢؾଚऱݺΖ࠷༽ઝ᢯ࠢऱवᢝۍዧ፿ߒઔ֮ء

ԫଡڇ౨׽ᅝྥ܂वᢝࣚ೭Ζຍႈՠࠎ༽ऴ൷֪شٻ൅࿨ዌऱᑇᖕ஄ΔګسΔࠐנ࠷༽

ნऱ፿ᆠဲ࣍Գऱ໎೯ႃխࠌඨݦଚݺਢΔ܀Ζګݙࠐڤऱֱٽᒤ໮փຏመԳᖲ࿨ૻ࠹

᥆ࢤઔဲࡉߒ஄խဲნऱ፿ᆠ᥆ࢤᑑࣹΔᝩ܍Գՠᑑࣹ፿றࢬᏁऱ؎Օ໎೯ၦΖ࣍طՂ

૪ዧ፿։࣫խऱܺᣄΔݺଚլආൄش๵ऱ؁ऄ፿ᆠ։࣫Δۖቫᇢᣂ᝶ဲ፿੡ு֨ऱᑓڤ

৵ࠡق༽”�ᗨ૿“�ڕ౨ΰפऱق༽ॾஒڶࠠ܀ਢ೯ဲΔࡳ಻ऱֱऄΔࠡխᣂ᝶ဲ፿լԫ֐
 Ζࢤᔾဲ፿ऱ፿ᆠ᥆ࠉ૞׌಻֐ڤᗨᑇၦऱॾஒαΔᑓ૿࣍ᣂڶ૿

ؾᨏਢΚΰ1α௅ᖕဲޡ܂ઝ٤஼ρΰ٠ᒌठαΔՠۍଚऱ๠෻ኙွਢπխഏՕݺ
ᒔࡳᠲޗᣊܑΔ௅ᖕᠲޗᣊܑᒔࡳवᢝ༼࠷ऱؾᑑΙΰ2α৬مഗဲ࣍ნ፿ᆠऱߓڤݮอΔ
ኔ᧭Δྒྷᇢ࿨࣠ᢞࣔຍԫࠄऱԫߒտฯԱઌᣂઔ֮ءवᢝΖ࠷༽಻ऱֱऄ֐ڤ፿ᑓဲش

ֱऄਢڶயऱΖ 
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 ऱ։ᣊؾઝ᢯ࠢဲۍ .2

 ᧭։ᣊऱᇢޗਊᠲؾઝ᢯ࠢဲۍ 2.1
੡Ա༼࠷वᢝऱֱঁΔଈ٣Ꮑ૞ނਊᏆ഑։࠴ऱπխഏՕۍઝ٤஼ρխऱဲၞؾ۩։ᣊΖ 

ຍ㠪ࢬᎅऱဲؾऱᣊܑΔլਢਊറᄐᏆ഑ቤ։Δۖਢਊᠲޗቤ։ऱΖֺڕΔԳढࡉ

ᄗ࢚ਢլٵऱᠲޗΖπխഏՕۍઝ٤஼ρભ๬࠴խԳढ�“ஊ༟ព�”ᤩ֮ፖᑇᖂ࠴խԳढ�“ဎ
ई“�࢚խᄗ࠴ભ๬ڇٵፖ܀।ሒऱॾஒփ୲ऱᣊীԼ։൷२ΔࢬΔۿᤩ֮ऱଅ௑ઌ”�ࢊᢅ
྽�”ऱᤩ֮ଅ௑ࡉॾஒփ୲ऱᣊী٤ݙլٵΖ 

ᠲޗऱฆؾဲ࣍ެ࠷ٵऱ፿ᆠᣊΖڶࢬᣊܑऱᤩ֮รԫ؁ᇩ᜔ਢኙؾဲ࣍࿯נԫଡ

ᄗਔࢤऱᎅࣔΔਐנ،ऱ່ૹ૞ऱ௽ᐛΔڕԳढऱഏᤄࡉᖵۯچ׾Δ۩ਙ೴ቤऱ۩ਙជ

᥆ࡉਙएᆖᛎۯچΔ೯ढऱؾઝ᥆ጟ࿛Ζรԫ؁ᇩא৵Δլٵ፿ᆠᣊऱᤩ֮ڶլٵऱॾ

ஒփ୲ΖֺڕΔԳढऱᤩ֮ץਔԳढऱ࠯سழၴچࡉរΕ᠌ࠃؓسΕ׌૞ګ༉࿛Δ۩ਙ

೴ቤऱᤩ֮ץਔᇠچ೴ऱ૿ᗨΕԳՑΕऎ଀ΕݮچΕ௛ଢΕᆖᛎΕ௽ขΕټ໏࿛Δ೯ढ

ऱᤩ֮ץਔ೯ढऱ᧯ݮΕٺຝۯऱݮणՕ՛ᠱۥΕ։܉೴഑Εس੒฾ࢤΕ᜗ཷֱڤΕፖ

Գᣊऱᣂএ࿛Ζ 

ൕۍઝ᢯ࠢवᢝ༼࠷ऱؾشࠌᑑנ࿇Δݺଚؾছආشऱဲؾ։ᣊߓอխऱՕᣊਢԳ

ढΕ۩ਙ೴ቤΕ۞ྥچ෻Ε೯ढΕཬढΕᖲዌิ៣ΕٙࠃΕᇘᆜΕࠡהΖհאࢬආشຍ

ᑌऱ։ᣊ᧯ߓΔԫਢڂ੡ຍࠄᣊऱဲࡉؾᤩֺ֮ڶለࣔ᧩ऱ௽ᐛΔवᢝ࠷ࢼઌኙ୲࣐Ι

Բਢڂ੡ຍࠄᣊڇᖞଡۍઝ᢯ࠢխֺ׭ࢬૹለՕΔဲؾለڍΔڶයٙشࠌอૠֱऄၞ۩

ॾஒ༼࠷ΖࠄڶՕᣊՀ૿ᝫ૞։՛ᣊΔچྥ۞ڕ෻ᣊխץਔ՞౧ΕࣾੌΕྋऒΕޥዣΕ

୾ᚡ࿛࿛Δ։՛ᣊऱؾऱਢٵࠌᣊᤩ֮ऱॾஒ௽ᐛףޓԫીΖ 

อߓ։ဲشዧ፿ຏז෼شࠌଚݺ GWPSऱറټᢝܑפ౨ലဲؾխऱԳټΕټچΰץ
ਔ۩ਙ೴ቤټΕ۞ྥچ෻ټΕټچײΕནរ๻ਜټαΕᖲዌټਗᙇࠐנΔኔ᧭ኙွਢભ

๬࠴Ε؆ഏ֮ᖂ࠴Ε׈੺چ෻࠴Εխഏچ෻࠴Ζݺଚؾဲشࠌ׽փຝऱڗشॾஒࡉᤩ֮

รԫ؁ᇩ່৵ࠟଡဲऱॾஒΔᢝܑ࿨࣠ڕՀΚ 

 ኔؾဲڶ ᢝܑဲؾ ᙊዥ ᎄᢝ ᄷᒔ෷  ෷ڃ״
ભ๬࠴Գ99.9 99.9 1 1 935 935 ټ 

؆ഏ֮ᖂ࠴Գ99.96 1 0 2471 2470 ټ 100 
 99.6 99.5 6 5 1154 1153 ټچ࠴෻چ੺׈
խഏچ෻99.9 100 2 0 1500 1498 ټچ࠴ 
ભ๬࠴ᖲዌ100 100 0 0 98 98 ټ 
 ૠ 6154 6158 6 10 99.8 99.9ٽ

ᐙ᥼լՕΔټچխഏࡉټॾஒΔঞኙᖲዌڗشփຝऱؾဲش׽ᤩ֮ॾஒΔشլ࣠ڕ

ኙԳࡉټ؆ഏࠐټچᎅڃ״෷ՕՕ૾܅Ζڼڕழભ๬࠴Գؾဲټᢝܑ࿨࣠੡Κ 

ኔؾဲڶ ᢝܑဲؾ ᙊዥ ᎄᢝ ᄷᒔ෷ ෷ڃ״
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935 779 166 10 98.7 82.2 

଺ڂਢࠄڶԳشࠌؾဲټऱਢऄᇆΰڕ�“ऄൄ�”αΕጶᇆΰڕ�“ࣽԳ്�”αΔࠄڶਢ GWPS
լࠠڶᢝܑ౨ԺऱֲءԳټΰڕ�“჋ޘՒׄ�”αΖԳټᤩ֮ऱଈ؁່৵ԫଡဲ࿪Օຝ։ਢ�“ߪ
ٝဲ�”ΰ�“྽୮�”Ε�“৬ᗰஃ�”࿛αΔՕຝ։ଈ؁ছᝫ൅ڶᎅࣔזڣ࠯سऱਔᇆΔشܓאࢬԱ
ᤩ֮ଈ؁ऱॾஒ৵Δڃ״෷ՕՕ༼೏Ζ 

ᤩ֮ऱټΔ۩ਙ೴ቤڕऱᤩ֮ଅ௑஁ܑսྥৰՕΖֺؾ՛ᣊऱဲٵխΔլؾဲټچ

Ε௛ଢΕᆖᛎΕ௽ݮچΕ૿ᗨΕԳՑΕऎ଀Εۯچਙएᆖᛎࡉ૞ॾஒਢ۩ਙជ᥆ᣂএ׌

ขΕټ໏࿛Δ۞ྥچ෻ټऱᤩ֮խڶ޲ຍࠄփ୲Ζ۩ਙ೴ቤچྥ۞ࡉټ෻ټխᝫᏁ։ޓ

՛ऱᣊΔڂ੡۩ਙ೴ቤխΔᣂ࣍ഏ୮ऱᤩ֮ٵᣂؑৄ࣍ऱᤩ֮ڇᇡጐ࿓৫ՂৰլٵΔॾ

ஒփ୲ऱᣊীՂՈڶ೴ܑΖ۞ྥچ෻ټխΔᣂ࣍՞౧ऱ૞տฯ՞౧چ෻։܉ΕٻߨΕ՞

୽೏৫Εچᔆᖵ׾࿛Δᣂੌࣾ࣍ऱ૞տฯࣾੌ࿇ᄭچΕٻߨΕੌ഑૿ᗨΕᆖᛎפ౨࿛Ζ

੡ڼΔݺଚኙ࣍խഏچ෻࠴խऱၞټچ۩Աา։ᣊᇢ᧭Ζኙ࣍۩ਙ೴ቤဲؾΔ։੡ઊΕ

۞ए೴Εچ೴Ε۞एڠΕؑΕ೴Εᗼΰץਔ۞एᗼαΕ᠜Δ٥ 8ᣊΙኙچྥ۞࣍෻ဲؾΔ
ਗᙇࣾۂנΕྋऒΕ՞ᚢΕ՞౧ΕઇچΕޥዣΕؓ଺Ε೏଺Ε׋ສΕ౻଺Ε୾ᚡΔ٥ 11
ᣊΖݺଚᇢ᧭ࠉ٤ݙᖕဲؾ৵ጺၞ۩ᢝܑΖ۩ਙ೴ቤဲشࢬؾ৵ጺࡉᢝܑ࿨࣠ڕՀΚ 

ᣊټ ઊ ؑ چ೴ ۞एڠ ೴ ᗼ ᠜ ٽૠ 

৵ጺ ઊ ؑ چ೴ ۞एڠ ೴* ᗼ ᠜  

ኔ5 385 23 ڶ 9 22 275 36 755 

ᑑᢝ 23 385 5 9 25 275 36 758 

ᎄᢝ 0 0 0 0 3 0 0 3 

ዥᢝ 0 0 0 0 0 0 0 0 

ᄷᒔ෷% 100 100 100 100 88 100 100 99.6 

෷% 100 100 100ڃ״ 100 100 100 100 100 

ࣹΚ�“೴�”ᣊ૞ൕ৵ጺ�“೴�”խװൾ৵ጺ�“۞ए೴�”Ε�“چ೴�”Ε�“ଅན೴�”Ε�“ଅནټ໏೴�”Ε
�“۞ྥঅᥨ೴�”Ε�“ᥒ೴�”Ζᇠᣊऱ 3ଡᎄᢝᙑᎄਢ�“࿈۫՞೴�”Ε�“࿈ত՞೴�”Ε�“壀ልਮࣥ೴�”Ζ
១໢ނچ�“՞೴�”ᅝ܂৵ጺൕ�“೴�”ᣊխװൾਢլ۩ऱΔڂ੡Ղ௧ڶ�“ᣪ՞೴�”Δࠇקམڶ�“ᗊ
՞೴�”Δ࿛࿛Ζ 

 ՀΚڕᢝܑ࿨࣠ࡉ৵ጺشࢬؾ෻ဲچྥ۞
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 ᚢ 

ኔ19 162 65 144 ڶ 20 14 5 19 11 2 8 466 

ᑑᢝ 137 59 162 19 20 14 5 19 11 2 8 456 

ᎄᢝ 3 1 1 0 0 0 1 0 0 0 0 6 

ዥᢝ 7 7 1 0 0 0 1 0 0 0 0 16 

ᄷᒔ

෷% 

97.81 98.31 99.38 100 100 100 80 100 100 100 100 98.68 

ڃ״

෷% 

93.06 89.23 99.38 100 100 100 80 100 100 100 100 96.57 

ࣹΚא�“ࣾ�”੡່৵ԫଡ܀ڗլਢࣾੌऱဲؾਢ�“Կࣾ�”Ιא�“ֽ�”੡່৵ԫଡ܀ڗլਢ
ࣾੌऱဲؾਢ�“խഏऱچ।ֽ�”ࡉ�“խഏऱچՀֽ�”Ιዥᢝऱࣾੌਢڴ“�ࡉ”�ؒ“�א�”੡৵ጺऱ۫
܀ত௧Δࡉൾྊ௧Ε႓௧Εࣟ௧װچऱ৵ጺΔᏁ૞Գ੡ؾ௧�”੡ྋऒဲ“�א೴ࣾੌΙچ៲
սྥڶԫଡᎄᢝΚ�“խഏऱ२௧�”Ι�“՞ᚢ�”ᣊऱᎄᢝਢ�“խഏऱ־՞�”Δዥᢝਢ�“壀ልື�”Ι�“୾
ᚡ�”ᣊ૞ൕ৵ጺ�“୾�”խװൾ৵ጺ�“ת୾�”Ιዥᢝऱྋऒਢ�“ִॽऐ�”Ε�“Օؒᤕऐ�”׬ಁ“�אࡉ�”
੡৵ጺऱ۫៲چ೴ֽ᤹ྋΙᎄᢝऱޥዣਢ�“խഏऱޥዣ�”Δዥᢝऱޥዣਢ�“ֻ௻ైچޥ�”Ζ 

2.2 ᣂؾဲ࣍։ᣊֱऄऱ࿨ᓵ 
ઝ᢯ࠢۍ࣍ኙאױΔ༉ဲشᤩ֮ऱଈ؁ؾဲࡉګዌڗشऱؾଚऱᇢ᧭ᎅࣔΔႛ௅ᖕဲݺ

ڕᣊܑΔֺࠄਬ࣍Ζኙޣ૞شሒࠩኔױ෷ڃ״ࡉᣊܑၞ۩։ᣊΔᄷᒔ෷ޗ૞ᠲ׌ऱؾဲ

ᖲዌࡉټխഏټچΔঞႛؾဲشࠌ৵ጺ༉౨ሒࠩઌᅝړऱᢝܑய࣠Δࠡ଺ڂਢዧ፿৵ጺ

 ։ፖ፿ᆠᣊܑጹയઌᣂΖګ

 

 ࠏኔ࠷༽ઝ᢯ࠢᤩ֮वᢝۍ 3

3.1 ԫଡഗဲ࣍ნ፿ᆠ᥆ࢤऱߓڤݮอ 
ଚݺऱॾஒΖ֏ڤݮ࣐࣍ለֺ࠷༽׽ছؾઝ᢯ࠢΔۍ੡۩֮๵ᒤऱࡳ๠෻ኙွૻނଚݺ

ऱഗء৸უਢΚ৬مದԫଡഗဲ࣍ნ፿ᆠऱ᥆ࡉࢤᣂএऱߓڤݮอΔࠡխऱ᥆ࡉࢤᣂএ

 ॾஒΖ࠷༽խۭဲࢤᒵڇ಻ऱֱऄ֐ڤᑓࢤ᥆شࠌऱॾஒጹയઌᣂΙ࠷༽඿ٵ

 Ζ࠷༽ᤩ֮խ૿ᗨॾஒऱؾဲټچଚଈ٣೚ऱਢխഏ۩ਙݺ

Օຝ։૿ᗨॾஒऱ।૪խڶ�“૿ᗨ�”ԲڗΔ܀ਢۭګڇऱᎅࣔխΔڶઊฃऱൣउΙ�“Ⴤ
௧�”Ε�“ጟཬ�”࿛೯ဲ൅ᑇဲ૿ࡉᗨၦဲ।૿قᗨऱൣउՀΔڶழՈլشࠌ�“૿ᗨ�”Ζڕᣂ࣍
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ଉཽऱᤩ֮խڶΚ 

ຬ૿چᗨ 1071.8ֱؓֆ Ζߺࠡ խଉཽ୾ 75.6ֱؓֆ Δ԰ᚊߺ 11.1ֱؓֆߺ,Ϙᄅ੺ϙ
ΰץਔՕᚡ՞୾࿛ࡌ໮ چᄅჄՒ׼Δߺஆ୾ᚡα975.1ֱؓֆڍ230 9.2ֱؓֆߺΖ 

ڶऱᤩ֮խΔؾဲټچΔխഏ۩ਙ؆ڼ 4๠�“૿ᗨ�”ऱᙑܑڗΚ2๠ᙑګ�“তᗨ�”Δ1๠
ᙑࡉ૿“�ګ�”Δ1๠ᙑ׽૿“�ګ�”Ζ 

 ழऱൣउΖڗ෼�“૿ᗨ�”Բנᐞە׽ଚݺΔߒઔޡऱॣ࠷༽੡ॾஒ܂

ڇ 755ଡխഏ۩ਙؾဲټچऱᤩ֮խΔ�“૿ᗨ�”נ෼Ա Δࠡխڻ1668 38ଡ�“Օ૿ᗨ�”
ࡉ 2ଡ�“໢૿ۯᗨ�”܂شଥ堸ګ։Δګݮ“�ڕฒڍऱᨖྋࡉՕ૿ᗨँᖻ�”ࡉ�“ᖫֵጟᣊڍ,໢ۯ
૿ᗨ፝ᗨၦ೏�”Δࠡ塒 1628๠�“૿ᗨ�”ᒔኔ।ሒ૿ᗨॾஒΖ 

ᛀ౉ՠࠠءऱ֮ߒඒᖂઔߢ፿ٻ૿شܓ CCRL ߒԳՠ։࣫ઔشଚݺ,ՠࠠܗ᎖੡܂
Աຍࠄ�“૿ᗨ�”ऱՂՀ֮Ζ 

ፖ�“૿ᗨ�”ઌᣂ׊൅ڶᑇଖऱॾஒאױ઎ګਢਬࠄᣂএΚ 

ᑇၦᣂএΖᓵց੡׌᧯ΕᑇଖΕ৫ၦ໢ۯΖڕ�“௧ᕽ୾૿ᗨ 323ֱؓֆߺ�”Δ�“௧ᕽ୾�”
੡׌᧯Δ�“323�”੡ᑇଖΔ�“ֱؓֆߺ�”੡৫ၦ໢ۯΖ 

᧯׌ࠏଡֺڍᣂএঞ௫֗ࠏֺڍᑇΖࠏΕֺ᧯׌ئΕ։᧯׌ᣂএΖᓵց੡։՗ࠏֺ

�ॹ௧“�ڕᑇΖࠏଡֺڍࡉ…�…֚ྥ౻໱૿ᗨપ٤׭ઊՒ૿᜔چᗨऱ 46.39и�”Δ�“֚ྥ౻໱�”
੡։՗׌᧯Δ�“٤ઊՒچ�”੡։׌ئ᧯Δ�“46.39и�”੡ֺࠏᑇΖ 

᧢֏ᑇၦᣂএΖᓵց੡׌᧯ΕឩᜍᑑಖΕᑇଖΕ৫ၦ໢ۯΖڕ�“�…�…ৄ೴૿ᗨឩՕԱ
15ֱؓֆߺ�”Δ�“ৄ೴�”੡׌᧯Δ�“ឩ�”੡ឩᜍᑑಖΔ�“15�”੡ᑇଖΔ�“ֱؓֆߺ�”੡৫ၦ໢ۯΖ 

�ڠ၆“�ڕଖΖֺࢨΕឩᜍᑑಖΕ଍ᑇ᧯׌ᣂএΖᓵց੡ࠏֺ֏᧢…�…ಁႼ૿ᗨለ 50
ឩՕॣזڣ  ଍�”੡଍ᑇΖڍΔ�“ឩ�”੡ឩᜍᑑಖΔ�“20᧯׌଍�”Δ�“ಁႼ૿ᗨ�”੡ڍ20

᧢֏ᑇၦᣂএࠏֺ֏᧢ࡉᣂএᝫᚨᅝ௫֗᧢֏ছழၴࡉ᧢֏৵ழၴΖ᧢֏ছழၴ࢓

Ղ૿່৵ڕႃऱழၴΖگઝ٤஼ᇷறۍழઊฃΔࠡኔ༉ਢڶΔ᧢֏৵ழၴנ࿯چڤ᧩࢓

ԫࠏΔ᧢֏ছழၴਢ�“50ॣזڣ�”Δ᧢֏৵ழၴ੡ۍઝ٤஼ᇷறگႃऱழၴΔ֮խઊฃΖ
ᑇၦᣂএࠏֺࡉᣂএՈᚨᅝ௫֗ழၴΔ๯ઊฃऱழၴՈਢۍઝ٤஼ᇷறگႃऱழၴΖຍ

પ“�ڕ։Δګଥ堸ڶ൅࢓࢓ᣂএࠄ 10ֆຸ�”Δ�“լࠩ 30%�”Δ�“5଍אՂ�”Δ�“ឩՕ۟ 23ֱؓ
ֆߺ�”࿛ΖຍࠄՈᚨᅝ܂੡ᓵցףԵࠩٺᣂএխΖ 

ॾஒ༼࠷ऱٚ೭༉ਢᒔࡳຍࠄᣂএխऱᓵցء֮ڇխࢬਐऱփ୲ΖࠡխΔᑇଖΕֺ

ۯ๵ᒤΔڤݮ੡،ଚڂΔࡳᒔ࣐ΕឩᜍᑑಖΕଥ堸ֺለ୲ۯଖΕ৫ၦ໢ֺࢨᑇΕ଍ᑇࠏ

ᆜֺለࡳࡐΔۖ׊৵ԿृऱႃٽഗءՂਢ৞ຨऱΖழၴᓵցՈڤݮڶᑑಖΔץਔ�“׈ધ�”Ε
Ε�“ছ�”Ε�“৵�”Ε�“ཚ”�أ“�Ղ�“ॣ�”Εףऱဲ፿৵૿ٙࠃࢨזཛقΕ�“ִ�”࿛Δ।”�ڣ“�Ε”�זڣ“�
ၴ�”࿛ழၴֱဲۯΖᒔࡳழၴᓵցऱ׌૞ܺᣄנ࣍ڇ෼ۯᆜլࡳࡐΖݺଚऱ࿜ฃਢൕࠡ،
ᓵցנ෼ऱۯᆜ࢓ছ઎ 6ଡຐᇆ؁ࢨᇆΔࠩބԱழၴᓵց௽ᐛ༉ࠐנ࠷༽אױΔބլࠩ
༉ូ࿨੡ઊฃΔܛழၴᓵցਢۍઝ٤஼ᇷறگႃऱழၴΖ 

່Օऱܺᣄٺ࣍ڇጟ૿ᗨ׌᧯ऱᒔࡳΖ੡ڼΔݺଚൕኔࠏխ༼࠷Աԫଡഗဲ࣍ნ፿
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ᆠ᥆ࢤऱߓڤݮอΔ،ऱփ୲ץਔ 4ᣊցवᢝΚ 

ᄗ࢚Κ 

۩ਙ೴ቤ xqΔ࢓࢓ਢᅝছဲߪءؾΔՈױ౨ਢᅝছဲזࢬؾ।ऱ۩ਙ໢ۯऱՂ్໢
 Ζۯ

ဲזཙؾဲ tdΔץਔ�“ઊቼ�”Ε�“٤ઊ�”Ε�“ؑቼ�”Ε�“٤ؑ�”Ε�“೴ቼ�”Ε�“٤೴�”Ε�“ᗼቼ�”Ε
�“٤ᗼ�”Ζ 

۩ਙ೴ቤऱ։ຝ fbΔץਔ�“ؑ೴�”Ε�“ৄ೴�”Ε�“૳೴�”Ε�“௧഑�”Ε�“ຬ഑�”Ε�“ຬچ�”Δᝫץ
ਔֱۯ։ຝڕ�“ࣟຝ�”Ε�“۫קຝ�”Ζ 

፿ဲࢤဲټऱࢤᗨ᥆૿ڶࠠ mcΔץਔ�“౻଺�”Ε�“ؓ଺�”Ε�“ౙچ�”Ε�“Ւچ�”Ε�“ຬچ�”Ε�“ཤ
ࣥ�”Ε�“౶چ�”Ε�“౶՞�”Ε�“໔ཎ௽چᎎ�”Ε�“ಁႼ�”Ε�“ௌႼ�”Ε�“࣠Ⴜ�”࿛ΖΰࣹΚ�“՞ᚢ�”Ε�“՞
౧�”Ε�“ࣾੌ�”࿛լࠠ૿ڶᗨ᥆ࢤΖα 

፿ဲࢤऱ೯ဲࢤᗨ᥆૿ڶࠠ dcΔץਔ�“ጟཬ�”Ε�“ᐾጟ�”Ε�“塄ཷ�”Ε�“෉ֽ塄ཷ�”࿛Ζ 

ፖࠠ૿ڶᗨ᥆ࢤऱ೯ဲᣂᜤऱဲࢤဲټ፿ mdΔڕፖጟཬࡉᐾጟᣂᜤऱ܂“�ڶढ�”Ε�“ᆖ
ᛎ܂ढ�”Ε�“២ଇ܂ढ�”Δࠠ֗א᧯ऱ܂ढټጠ�“ֽᒟ�”Ε�“՛ຽ�”Ε�“཯क़�”Ε�“ಁᆺ�”Ε�“ဈ౻�”Ε
�“กလ�”Ε�“ᖮᓄ�”࿛Ιፖ塄ཷڶᣂऱڶ�“ູ�”Ε�“ᓚ�”࿛Ζ 

ټऱറࢤᗨ᥆૿ڶࠠ zmΔࠡᣊীץਔ�“ል໱�”Ε�“ࣥ໱�”Ε�“ଅན೴�”Ε�“۞ྥঅᥨ೴�”א
 ጟ৬ᗰढ࿛Ζٺ֗

۩ਙ೴ቤᣊী xlΔץਔ�“ઊ�”Ε�“۞ए೴�”Ε�“ؑ�”Ε�“چ೴�”Ε�“۞एڠ�”Ε�“೴�”Ε�“ᗼ�”Ε�“᠜�”Ζ 

ਠ୴Κ 

{td xq}ΔؾဲطཙߪءؾဲࠩဲזΔۂ“�ڇڕᤕઊ�”ᤩ֮խΔ�“٤ઊ�”ਠ୴੡�“ۂᤕઊ�”Ζ 

{xq xl}Δط۩ਙ೴ቤߪء،ࠩټऱ۩ਙ೴ቤᣊীΔۂ“�طڕᤕઊ�”ਠ୴੡�“ઊ�”Ζ 

{xq xq}Δط۩ਙ೴ቤࠩټ،ऱՂ్۩ਙ೴ቤټΔطڕ�“ᤕؑڠ�”ਠ୴੡�“ۂᤕઊ�”Ζ 

{md dc}Δࠩဲټطፖ،ᣂᜤऱࠠ૿ڶᗨ᥆ࢤऱ೯ဲΔطڕ�“཯क़�”ਠ୴੡�“ጟཬ�”Ζ 

{mc mc}Δࠩဲټط،ऱՂ్፿ᆠဲټΔطڕ�“២ଇ܂ढ�”ਠ୴੡�“܂ढ�”Ζ 

ᣂএΚ 

ᑇၦᣂএΚsl(time, body, number, area-unit, modifier)ΔܛழၴΕ׌᧯ΕᑇଖΕ૿ᗨ໢
 ᑇၦᣂএΖߩ։የګΕଥ堸ۯ

ֺ ࠏ ᣂ এ Κ bl(time, body-numerator, body-denominator, ratio, modifier-before, 
modifier-after)ΔܛழၴΕ։՗׌᧯Ε։׌ئ᧯ΕֺଖΕছଥ堸ګ։Ε৵ଥ堸ګ։የֺߩ
 ᣂএΖࠏ

᧢֏ᑇၦᣂএΚbsl(time-before,time-after, body, extend-reduce, number, area-unit, 
mordify)Δܛ᧢֏ছழၴΕ᧢֏৵ழၴΕ׌᧯ΕឩᜍᑑಖΕᑇଖΕ૿ᗨ໢ۯΕଥ堸ګ։የ
 ᑇၦᣂএΖ֏᧢ߩ



  

 

                       ഗဲ࣍ნ፿ᆠऱۍઝ᢯ࠢवᢝ༼࠷ኔ᧭              ˄˃ˌ 

᧢ܛᣂএΚbbl(time-before,time-after, body, extend-reduce, ratio, mordify) Δࠏֺ֏᧢
֏ছழၴΕ᧢֏৵ழၴΕ׌᧯ΕឩᜍᑑಖΕֺଖΕଥ堸ګ։የࠏֺ֏᧢ߩᣂএΖ 

ࠡխ૿ᗨ׌᧯ bodyऱዌڤֱګ੡Κ 

xq [fb[fb]] [(zm | mc | md {md dc}md)] 

 ΖྤױڶױقᙇᖗΔ[ ] ।قխ (  |  ) ।ڤ

๵ঞΚ 

๵ঞऱش܂༉ਢൕ֮ءխऱᔞᅝۯᆜ࠷ࢼᣂএխᓵցࢬਐऱփ୲Ζ๵ঞऱڤݮਢΚ

ڤᑓء֮ ᣂএΔࠡխ֮ءᑓנ٨ڤᣂএխٺᓵցࢬਐփ୲ء֮ڇխऱઌኙ࣍�“૿ᗨ�”ऱ
 ԫଡփ୲Ζٵ।ז෼Δঞנԫଡ᧢ցૉૹᓤٵԫଡ๵ঞխऱٵᆜΖۯ

Հ૿נ٨ԫشൄࠄऱ๵ঞΖࠡխΔtext-begin।قᒧଈΔdot-comma।؁قᇆࢨຐᇆΔ
no-area-string।قԫଡ؁ۭΔࠡխլנ෼�“૿ᗨ�”Ζstring।قԫଡ؁ۭΔࠡխޢଡᑑរ؁
ऱଈဲլ൅ڶ xqΕfbΕmcΕmdΕzmΕtime ᥆ࢤΔۖ؁ۭ׊խܶץऱᑑរ؁լ၌መ 6؁Ζ
ຐᇆΕ؁ᇆΕ։ᇆΕቮᇆΕאխءᎅऱ؁ۭ༉ਢԫۭᑑរ؁Δۖᑑរ؁༉ਢ֮ࢬଚຍ㠪ݺ

ംᇆ։ሶऱۭڗΖ 

text-begin no-area-string dot-comma  [᜔] ૿ᗨ [modifier] [੡] number area-unit 

sl(nil, xq, number, area-unit, modifier) 

 ༓؁ਢΚࡨᤕؑ�”ᤩ֮ऱၲ܌Κ�“ॳڕࠏ

ᄅᡲॳ܌ᤕچ೴ᝤؑࡉ۩ᆟᕋچ,ᄅᡲૹរᕼ೴Ζ࣍ۯჃֵߺઇק۫چຝΖ૿ᗨ 1.83
ᆄֱؓֆߺ,ԳՑ 38.13ᆄΖ 

 ಻๵ঞऱයٙຝ։৵Δ൓ࠩऱᑇၦᣂএਢΚ֐

sl(nilΔॳ܌ᤕؑΔ1.83ᆄΔֱؓֆߺΔnil) 

ຍଡᣂএऱ 5ଡᑇᖕϘnilϙΕϘॳ܌ᤕؑϙΕϘ1.83ᆄϙΕϘֱؓֆߺϙΕϘnilϙ
։ܑڇ࣋ژ sl ᑇᖕ஄ऱ 5 ଡڗ੄ timeΕbodyΕnumberΕarea-unitΕmodifier ՀΔ।ڇق
ᇠۍઝ᢯ࠢᒳࠫழॳ܌ᤕؑ૿ᗨ৾੡ 1.83ᆄֱؓֆߺΖ 

dot-comma time string fb ૿ᗨ  [modifier]  [੡] number area-unit 

sl(time, xq td, number, area-unit, modifier) 

 Κڶႉؑ�”ᤩ֮խڜ“�Κڕࠏ

ધ׈20 ছΔৄ೴૿ᗨႛאזڣ50 1.4ֱؓֆߺΔԳՑ 2.4ᆄԳΖ 

 ಻๵ঞऱයٙຝ։৵Δ൓ࠩऱᑇၦᣂএਢΚ֐

sl(20׈ધ  (Δႛߺႉؑৄ೴Δ1.4ΔֱؓֆڜছΔאזڣ50

ຍଡᣂএऱ 5ଡᑇᖕ�“20׈ધ ”�Ε�“ႛ”�ߺႉؑৄ೴�”Ε�“1.4�”Ε�“ֱؓֆڜ“�ছ�”Εאזڣ50
։ܑڇ࣋ژ sl ᑇᖕ஄ऱ 5 ଡڗ੄ timeΕbodyΕnumberΕarea-unitΕmodifier ՀΔ।ڇق
ધ׈20 ႉؑৄ೴૿ᗨႛڜছאזڣ50 1.4ֱؓֆߺΖ 
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dot-comma td string mc ૿ᗨ  [modifer-before] ׭  [td][[᜔ ]૿ᗨ ] [ऱ ]  ratio 
[modifier-after] 

bl(nil, {td xq}td mc, {td xq}td , ratio, modifier-beforeΔmodifier-after) 

 Κڶሒؑ�”ᤩ֮խڜ“�Κڕࠏ

ؑቼࡖؓݮچ,ؓ݁௧ࢸ ׭Ζ౻଺૿ᗨۏ150 51.5иאՂΔࡵ࿇୶ఌडΖ 

 ᣂএਢΚࠏ಻๵ঞऱයٙຝ։৵Δ൓ࠩऱֺ֐

bl(nilΔڜሒؑؑቼ౻଺ΔڜሒؑؑቼΔ51.5иΔnilΔאՂ) 

ຍଡᣂএऱ 6ଡᑇᖕ�“nil�”Ε�“ڜሒؑؑቼ౻଺�”Ε�“ڜሒؑؑቼ�”Ε�“51.5и�”Ε�“nil�”Ε�“א
Ղ�”։ܑڇ࣋ژ bl ᑇᖕ஄ऱ 6 ଡڗ੄ timeΕbody-numeratorΕbody-denominatorΕratioΕ
modifier-beforeΔmodifier-afterՀΔ।ڇقᇠۍઝ᢯ࠢᒳࠫழڜሒؑؑቼ౻଺૿ᗨڜ׭ሒ
ؑؑቼ૿ᗨ 51.5иאՂΖ 

ᑇᖕ஄ᛀ౉ՠܗଗאױאࢬΔ࣋ژڤݮᣂএᑇᖕ஄ऱאऱॾஒࠐנ࠷༽๯ࠄຍ࣍ط

 ᛀ౉Ζࠐࠠ

4. ྒྷᇢፖಘᓵ 

ݧਊዧ፿਋ଃඈؾဲټچଚᛀ਷Ախഏ۩ਙݺ a-dऱ 107ଡဲؾऱᤩ֮Δຍ㠪૿נ෼�“૿
ᗨ�”176ڻΔ൅ڶᑇၦऱ૿ᗨॾஒ 153යΔࠡխࠄڶਢ۩ਙ೴ቤߪءऱ૿ᗨΔࠄڶਢ۩ਙ
೴ቤփຝਬଡ։೴ऱ૿ᗨΖشࠌᇠߓอऱ๵ঞ౨ജإᒔ༼࠷ॾஒऱ 141 යΔᄷᒔ෷પ੡
92%ΖࠡխΔՂ૪ร 1ය๵ঞشࠌ Δรڻ94 2ය๵ঞشࠌ ᒔΖ௽ܑਢΔإΔ٤ຝڻ22
107 ଡဲؾᤩ֮խΔڶ 103 ଡ༼ࠩԱᇠဲזࢬؾ।ऱ۩ਙ೴ቤऱ૿ᗨΔ،ଚຟנ෼ڇᔾ
२ᒧଈऱۯᆜΔࠡխ 102යشאױ๵ঞല૿ᗨॾஒ༼ࠐנ࠷Δ94යشՂ૪ร 1ය๵ঞΔ
8 යشร 2 ය๵ঞΖ࿇سᙑᎄऱՕຟਢ۩ਙ೴ቤփਬԫຝ։խਬጟ௽چࡳ഑ऱ૿ᗨΔ׌
૞ംᠲਢ૿ᗨ׌᧯መ࣍ᓤᠧΖڜ“�ڕᚧઊ�”ᤩ֮խڶΚ 

࿈խ׋ສֽ܂ޒढመྀ೴ΖֽאᒟΕ՛ຽ੡׌ऱֽޒଫ܂Εԫࠟڣᑵ೴Ζ࣍ۯ෢ࣾ

٤ઊ׭ᗨ૿چΔՒקא෢։ֽᚢ�—✶ࣾԫᒵۂতΕא 23.7иΔ�…�… 

ᇠࠏխΔรԫ؁ਢଡ՛ᑑᠲΔ৵૿༓؁ਢኙᇠᑑᠲࢬ௫چ೴ऱᎅࣔΖ່৵ԫ؁խऱ

�“૿ᗨ�”ऱ׌᧯ਢ�“ڜᚧઊ࿈խ׋ສֽ܂ޒढመྀ೴Ւچ�”Ζຍԫ׌᧯ऱዌڤֱګመ࣍ᓤ
ᠧΔᣄאᢝܑΖ 

ൕຍԫኔ᧭խߠױΔ 

ࠄԫق।چለ٤૿ᄷᒔֺאױอߓڤݮऱګ๵ঞิࡉΕਠ୴Εᣂএ࢚ᄗط (1)
១໢वᢝۍڇઝ᢯֮ࠢءխऱڤݮΔຍԫଡഗ࣍፿ᆠ᥆ࢤऱߓڤݮอऱ௃

ਮ๻ૠਢפګऱΖ 

(2) ੡ԱዌທຍԫߓڤݮอᏁ૞೚ՕၦऱԳՠᓳ਷Ε։࣫Εᑑࣹՠ܂Ζૉॾஒ
ઝ᢯֮ࠢۍהࠡګઝ٤஼ངۍխഏՕނΰءऱྡྷរլ᧢ۖႛႛངൾ֮࠷༽



  

 

                       ഗဲ࣍ნ፿ᆠऱۍઝ᢯ࠢवᢝ༼࠷ኔ᧭              ˄˄˄ 
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