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ରঢ়ଶਪఆͷͨΊͷ֎෦ࣝϕʔεΛར༻ͨ͠
ҙຯతૉੑͷఏҊ
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֓ཁɿରΛ௨ͯ͠ऀͷҙਤΛਪఆ͢Δ͜ͱΛରঢ়ଶਪఆͱݺͼɼରγεςϜʹͱͬͯඇৗʹॏཁͳ
՝ͷͻͱͭͰ͋Δɽਓಉ࢜ͷରʹ͓͍ͯରঢ়ଶਪఆΛ͍ߦɼͦͷਪఆਫ਼Λൺֱ͢Δ Shared Task

ͱͯ͠ Dialog State Tracking Challenge 4 (DSTC4)͕͋ΔɽຊڀݚͰɼDSTC4ʹ͓͍ͯ Long-Short

Term Memory (LSTM)Λ༻͍ͨਪఆثΛߏஙͨ͠ɽ·ͨɼൃจͷද͔ΒಘΔ͜ͱ͕͍͠୯ޠͷҙ

ຯతใΛྀ͢ߟΔͨΊɼେنؔσʔλϕʔεͰ͋ΔWikidataΛ༻͍֦ͯுΛͨͬߦɽWikidataʹ

ɼ୯ޠͷಉٛޠઆ໌จɼ୯ؒޠͷؔͳͲͷใؚ͕·Ε͍ͯΔɽ͜ΕΒͷใΛ༻͍ͨ݁Ռɼର

ঢ়ଶͷਪఆਫ਼্͕ͨ͠ɽ

1. ͡Ίʹ

ରγεςϜʹͱͬͯɼର૬खͷҙਤΛཧղ͢Δ͜ͱ

ඇৗʹॏཁͳ՝ͷͻͱͭͰ͋Δɽ૬खͷҙਤత

ɼର͕ਐΉʹͭΕͯঃʑʹมΘΔɽ͜ͷΑ͏ʹɼର

Λ௨ͯ͠มԽ͢Δ૬खͷҙਤΛਪఆ͢Δ͜ͱΛɼରঢ়ଶ

ਪఆͱݺͿɽରγεςϜ͕ɼஞ࣍ରঢ়ଶΛਖ਼͘͠ਪఆ

͢Δ͜ͱͰɼର૬खʹ͋Θͤͨదͳߦಈબ͕Մͱ

ͳΔɽಛʹ૬खͷൃʹର͠ɼෳͷฦީิ͕͋Δ߹ɼ

૬खͷҙਤతΛਖ਼͘͠Ѳ͍ͯ͠ΕɼରγεςϜ

ΑΓਖ਼͍͠ฦΛ͜͏ߦͱ͕ظͰ͖Δɽ

Dialog State Tracking Challenge (DSTC)ͱɼରʹ

͓͚Δରঢ়ଶΛਪఆ͠ɼͦͷਪఆਫ਼Λൺֱ͢Δ Shared

TaskͰ͋ΔɽDSTC3·ͰͷDSTCͰɼλεΫܕࢦର

γεςϜͱਓؒͷରϩάʹରͯ͠ɼਓؒͷରঢ়ଶΛ

ਪఆ͍ͯͨ͠ɽ͜Εʹର͠ɼࠓճզʑ͕औΓΜͩDSTC4

Ͱɼਓಉ࢜ͷରϩάʹରͯ͠ରঢ়ଶਪఆΛ͏ߦɽ͜

Εɼ͜Ε·ͰͷγεςϜʹର͢ΔਓؒͷൃͱҟͳΓɼ

ਓಉ࢜ͷରʹ͓͚ΔൃΛରͱ͢ΔͨΊɼΑΓ෯͍

Δɽͦͷ͢ݱ͚ͩͨ͘จ๏Λଟ༻ͨ͠ൃ͕ग़͍ݣ༿ݴ

ͨΊɼରঢ়ଶਪఆͷͨΊͷϞσϧԽ͕ΑΓࠔʹͳΓɼ

͜Ε·Ͱͷ DSTCΑΓ͍͠λεΫͰ͋Δͱ͍͑Δɽ

ຊڀݚͰɼDSTC4ʹऔΓΉʹ͋ͨΓɼ(Long-Short

Term Memory) LSTMΛ༻͍ͨରঢ়ଶਪఆثΛߏங͠ɼ

୯ޠͷҙຯతใΛද͢ૉੑͷ֦ுΛͨͬߦɽLSTMΛ༻
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͍ͨରঢ়ଶਪఆثͷߏஙͰɼରதͷൃจͷࢄද

ங͢ߏΛೖྗͱͯ͠ड͚औΔϕʔεϥΠϯτϥοΧʔΛݱ

Δʢ̎અʣɽͦͯ͠ɼൃதʹ͋Δ୯ޠͷҙຯతใΛද͢

ૉੑͷ֦ுΛ͏ߦʢ̏અʣɽϢʔβঢ়ଶͷਪఆʹɼ֎෦ʹ

͋ΔࣝදݱΛར༻͢Δ͜ͱ͕༗ޮͰ͋Δ͜ͱ͕ࣔ͞Εͯ

͍Δ [1]ɽͦ͜Ͱɼ୯ޠͷҙຯతใΛѻ͏ͨΊɼେنؔ

σʔλϕʔεͰ͋ΔWikidataΛ༻͍ͨɽҰൠతʹɼൃ

จͷදͷΈ͔Β֤୯͕ͭ࣋͢ޠͯͷ֓೦తɾҙຯత

ใΛѻ͏͜ͱ͍͠ɽWikidataͷΑ͏ͳؔσʔλ

ϕʔεʹɼ୯ޠͷಉٛޠઆ໌ɼ·ͨ୯ؒޠͷؔͳͲ

ͷใ͕هड़͞Ε͍ͯΔɽͦͷͨΊɼൃจʹؚ·Ε͍ͯ

Δ୯ޠͷΤϯτϦΛࢀর͢Δ͜ͱͰɼ୯ޠͷҙຯతใΛ

Ҿ͖ग़͢͜ͱ͕Ͱ͖Δͱظ͞ΕΔɽ֎෦ࣝϕʔεͷ֦

ுΛ͍ߦɼҙຯతใΛ༻͍ͨ݁Ռɼରঢ়ଶͷਪఆਫ਼

Αͬͯ֬ೝͨ͠ʢ̐અʣɽʹݧͱΛ্࣮͕ͨ͜͠

2. LSTMΛ༻͍ͨରঢ়ଶਪఆثͷߏங

աڈͷ DSTC ʹ͓͍ͯɼRecurrent Neural Networks

(RNN) ͕ରঢ়ଶਪఆʹ༗ޮͰ͋Δ͜ͱ͕ࣔ͞Ε͍ͯ

Δ [2][3]ɽ͔͠͠ɼRNN͍ྻܥσʔλΛѻ͏߹ɼܥ

ྻ͕ਐΉʹͭΕͯӅΕʹอ࣋͞Ε͍ͯΔ͍ݹใ͕ݮ

ਰ͠ɼڑͷใ͕อ࣋Ͱ͖ͳ͍ͱ͍͏͕͋ͬͨɽ

LSTMɼ͜ͷݮਰͷΛܰ͢ݮΔΑ͏ʹӅΕͷೖ

ྗɼ٫ɼग़ྗΛ੍ͨ͠ޚͷͰ͋Δ [4]ɽͦͷͨΊɼRNN

ͱൺֱͯ͠ɼ͍ྻܥσʔλͷঢ়ଶਪఆʹରͯ͠ΑΓޮՌ

తͰ͋Δ͜ͱ͕ظ͞ΕΔɽ

DSTC4Ͱɼ͋ Β͔͡Ί༻ҙ͞ΕͨϕʔεϥΠϯͱͳΔ

ਪఆ͕͋ثΔɽ͜ͷϕʔεϥΠϯͱͳΔਪఆثͱɼLSTM
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ʹΑΔରঢ়ଶਪఆثΛ͋Θͤɼରঢ়ଶਪఆثΛߏங͠

ͨɽ͜ΕΛຊڀݚʹ͓͚ΔϕʔεϥΠϯτϥοΧʔͱ͢Δɽ

ϕʔεϥΠϯτϥοΧʔͰɼ୯ޠͱൃͷޠॱΛ༻

͍ΔɽҰൠʹରঢ়ଶਪఆͰɼਪఆ͢Δ͖ঢ়ଶʹର͠

͍༺ϕΫτϧΛޠ࿅σʔλͷྔ͕গͳ͍ͨΊɼ୯ʹ୯܇ͯ

ΔͱεύʔεʹͳΓ͍͢ɽ͜ͷεύʔεੑΛղܾ͢Δͨ

Ίɼզʑ doc2vec[5][6]Λ༻͍ͯ୯ޠϕΫτϧΛ ݩ࣍300

ͷϕΫτϧʹѹॖͨ͠ɽ͜ΕʹΑͬͯɼग़ྗ͞ΕΔϕΫτ

ϧɼ୯ޠͱͦͷޠॱͷใΛͭ࣋ҙຯϕΫτϧͱͳΔɽ

͜ΕΛ LSTMͷೖྗͱ͠ɼग़ྗΛରঢ়ଶʢϑϨʔϜͱͦ

ͷεϩοτʣͱͨ͠ɽ

3. ֎෦ࣝϕʔεΛ༻͍֦ͨு

ൃจͷද͔ΒಘΔ͜ͱ͕͍͠୯ޠͷҙຯతใΛ

σʔλϕʔεͰ͋ΔWikidataؔنΔͨΊɼେྀ͢ߟ

Λ༻͍ΔɽWikidataͱɼWikipediaͷؔσʔλϕʔε

Λఏ͢ڙΔϓϩδΣΫτͰ࡞͞Ε͍ͯΔσʔλϕʔεͰ

͋Δ [7]ɽWikidataʹɼͦΕͧΕͷ୯ޠʹରͯ͠ labels

ʢ୯໊ޠʣɼaliasesʢಉٛޠʣɼdescriptionsʢઆ໌จʣɼclaims

ʢؔ࿈ޠʣͳͲͷใ͕༩͞Ε͍ͯΔɽ͜ΕΒͷใΛ

༻͍Δ͜ͱͰɼ୯ޠදʹݱΕͳ͍ҙຯతͳૉੑͷ֦ு

͕ՄͰ͋Δɽ·ͨɼؔ࿈ޠʹؔͯ͠୯ؒޠͷ͕ؔෳ

ఆٛ͞Ε͓ͯΓɼͦͷؔΛ୧Δ͜ͱͰग़ޠͨ͠ݱͷந

Խ͕ՄʹͳΔͱظ͞ΕΔɽͦ͜ͰɼຊڀݚͰɼ͜

ΕΒͷҙຯతใΛར༻ͨ͠ૉੑΛఏҊ͢Δɽ

ૉੑͷϥϕϧ໊ͱͯ͠ɼlabelsʢ୯໊ޠʣͱ aliasesʢಉ

Λ༻͍Δɽϥϕϧ໊͕ൃޠʣͱͯ͠ఆٛ͞Ε͍ͯΔ୯ޠٛ

தͷ୯ޠͱҰகͨ͠߹ɼͦͷΤϯτϦ͔Βੜ͞ΕΔ

ૉੑΛൃʹର͢Δૉੑͱͯ͠Ճ͢Δɽͳ͓ɼϥϕϧ໊

͕ൃதͷෳͷ୯ޠͱҰகͨ͠߹ɼͦΕͧΕͷૉੑ

ͷཧΛͱͬͨ݁ՌΛൃʹର͢Δૉੑͱͯ͠Ճ͠

ͨɽ֦ுͱͯ͠ɼҙຯλάΛࢀর֦ͨ͠ுͱɼؔ࿈ޠʹ

ΑΔ֦ுΛఏҊ͢Δɽ

3.1 ҙຯλάΛࢀর֦ͨ͠ு

DSTC4Ͱɼൃͷ୯ޠʹର͠ɼ͍͔ͭ͘ͷҙຯత

ใ͕ҙຯλάͱͯ͠༩͞Ε͍ͯΔ [8]ɽද 1ʹ͜ͷҙ

ຯλάͷఆٛΛࣔ͢ɽ͜ΕΒͷ୯ޠϢʔβൃͷҙਤʹ

ؔΘΔॏཁͳ୯ޠͰ͋Γɼ͜ΕΒͷ୯ޠʹؔ͢ΔૉੑΛ֦

ு͢Δ͜ͱʹΑͬͯɼΑΓޮՌతʹਪఆثΛ֦ு͢Δ͜ͱ

͕Ͱ͖Δͱ͑ߟΒΕΔɽͦ͜Ͱɼ͜ΕΒͷҙຯλάΛͭ࣋

୯͕ޠɼWikidataͷ֘୯ޠΤϯτϦʹ͋Δ claimsʢؔ

࿈ޠʣͱ descriptionsʢઆ໌จʣͷதʹؚ·ΕΔ͔ௐɼͦ

ͷසΛϕΫτϧԽͨ͠ɽ͜ͷ֦ுૉੑͷεϩοτɼද

1 Δ͢ࡌܝʹ MAIN ͱ SUBCATEGORY ͷશ 44 Ͱ͋ݸ

Δɽ͜ΕΒͷ୯͕ޠWikidataͷ claimsʢؔ࿈ޠʣ·ͨ

 descriptionsʢઆ໌จʣʹؚ·Εͨ߹ɼͦͷ୯ޠͷε

ϩοτΛ 1ͱ͢Δɽ͜ͷࡍɼSUBCATEGORYͷ୯͕ޠҰ

ਤ 1 ҙຯλάΛࢀরͨ͠ૉੑ

ද 1 DSTC4 Ͱఆٛ͞Ε͍ͯΔҙຯλά

MAIN SUBCATEGORY

AREA COUNTRY, CITY, DISTRICT,

NEIGHBORHOOD

DET ACCESS, BELIEF, BUILDING,

EVENT, PRICE, NATURE, HIS-

TORY, MEAL, MONUMENT,

STROLL, VIEW

FEE ATTRACTION, SERVICES, PROD-

UCTS

FOOD —

LOC TEMPLE, RESTAURANT, SHOP,

CULTURAL, GARDEN, ATTRAC-

TION, HOTEL, WATERSIDE, EDU-

CATION, ROAD, AIRPORT

TIME DATE, INTERVAL, START, END,

OPEN, CLOSE

TRSP STATION, TYPE

WEATHER —

கͨ͠߹ɼͦͷ SUBCATEGORYͷ্ҐΫϥεͱ͠

ͯఆٛ͞Ε͍ͯΔMAINͷ୯ޠεϩοτ 1ͱ͢Δɽ͜Ε

ʹΑΓநग़͞ΕΔૉੑͷ۩ମྫΛਤ 1ʹࣔ͢ɽ͜͜Ͱɼ

Belgiumͷ descriptions(આ໌จ)ʹ country͕Ұகͨͨ͠

ΊɼcountryεϩοτΛ 1ͱ͠ɼͦͷ্ҐΫϥεͷ areaε

ϩοτ 1ͱ͍ͯ͠Δɽ

3.2 ؔ࿈ޠʹΑΔ֦ு

Wikidataͷ claimsʢؔ࿈ޠʣʹ ɼ֤ labelsʢ୯໊ޠʣ

ʹର͠ɼ͍͔ͭ͘ͷؔ࿈ؚ͕ޠ·Ε͍ͯΔɽ୯ޠͱͦͷؔ

࿈ؒޠͷؔซͤͯఆٛ͞Ε͓ͯΓɼࠓճͦͷؔͷ

छྨʹͯ͠ૉੑΛ֦ுͨ͠ɽ୯ؒޠͷؔʹΑͬͯඥ

͚ͮΒΕͨؔ࿈ޠͷྫΛਤ 2ʹࣔ͢ɽྫ͑ɼRamenͷ

claimsʢؔ࿈ޠʣͰɼ”instance ofʢ෦ؔʹ͋Δ

ͷʣ”ͱͯ͠ Japanese cuisine͕͋Δɽ୯ޠϕΫτϧΛ࡞

Δࡍɼdoc2vecʹΑͬͯҙຯϕΫτϧʹม͞ΕΔલͱޙ

ͷͦΕͧΕʹՃ͢Δ 2௨ΓͷૉੑΛ͢ࢼɽ

3.2.1 ؔ࿈ޠΛ୯ޠϕΫτϧʹՃ

·ͣɼग़ޠݱʹରͯ͠ҎԼͷ 3 ͭͷؔΛؔͭ࣋࿈ޠ

ͷසΛϕΫτϧԽͨ͠ɽWikidataʹ͋ΔશΤϯτϦͷ

claimsʢؔ࿈ޠʣͰɼҎԼͷؔʹΑͬͯࢀর͞Εͨ୯ޠ

Λશͯॻ͖ग़͠ɼࢀর͞Εͨճ͕ 1500ճҎ্ͷܭ 287

Λૉੑͷεϩοτͱͯ͠༩͑Δɽ໊ޠͷ୯ݸ
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ਤ 2 ୯ؒޠͷؔͱؔ࿈ޠͷ۩ମྫ

ਤ 3 ؔ࿈ޠΛ୯ޠϕΫτϧʹՃ͢Δૉੑͷྫ

• Commons categoryʢڞ௨ΧςΰϦʣ

• part ofʢ෦ؔʹ͋Δͷʣ

• instance ofʢ࣮ྫʣ

Wikidataͷ֤ΤϯτϦͷ claimsʢؔ࿈ޠʣʹ্هͰఆΊ

ͨසग़ؔ࿈ؚ͕ޠ·Ε͍ͯΔ߹ɼͦ ͷ୯ޠͷεϩοτΛ 1

ͱ͢Δɽ͜ͷૉੑɼૉੑϕΫτϧʹରͯ͠Ճ͢Δɽ

ૉੑͷ۩ମྫΛਤ 3ʹࣔ͢ɽ͜͜ͰɼBelgiumͷ claims

ʢؔ࿈ޠʣʹසग़ؔ࿈ޠͷ Europeͱ United Nations͕

ؚ·Ε͍ͯͨͨΊɼͦͷεϩοτΛ 1ͱ͍ͯ͠Δɽ

3.2.2 ؔ࿈ޠΛҙຯϕΫτϧʹՃ

1ൃͷग़ޠݱʹରͯ͠ɼWikidataͰఆٛ͞Ε͍ͯΔ

ؔ࿈ޠΛɼͦͷ··ൃ༰ͱͯ͠Ճ͢Δɽͪ͜Β

ͰɼҎԼͷ 7ͭͷؔʹ͠ɼͦΕͧΕͷؔͰ݁

Εͨؔ࿈ޠΛՃ͢Δɽ

• subclass ofʢαϒΫϥεʣ

• Commons categoryʢڞ௨ΧςΰϦʣ

• capitalʢट໊ʣ

• continentʢॴଐ͢ΔҬʣ

• part ofʢ෦ؔʹ͋Δͷʣ

• member ofʢҰһؔʣ

• topic’s main categoryʢτϐοΫͷϝΠϯΧςΰϦʣ

͜ͷૉੑൃʹՃ͍ͯ͠ΔͨΊɼdoc2vecͷೖྗ

ͱͯ͠Ճ͞ΕɼҙຯϕΫτϧʹม͞ΕΔɽ

4. ධՁ࣮ݧ

ఏҊͨ͠ૉੑͷධՁΛͨ͏ߦΊɼҎԼͷ࣮ݧΛͨͬߦɽ

ϕʔεϥΠϯτϥοΧʔͱͯ͠ɼ2અͰߏஙͨ͠୯ޠͱͦ

ͷҙຯϕΫτϧͷΈ͔Βֶशͨ͠ਪఆثΛ༻͍Δɽϕʔε

ϥΠϯτϥοΧʔʹɼఏҊͨ͠ૉੑΛՃ͢Δ͜ͱͰਪఆ

ਫ਼͕Ͳͷఔ্͢Δ͔ΛධՁ͢Δɽ

4.1 ඪࢦ݅ɾධՁݧ࣮

ඪΛࢦճ֤λʔϯͷରঢ়ଶʹ͠ɼҎԼͷධՁࠓ

༻͍ͯਪఆਫ਼ΛධՁ͢Δɽ

ද 2 ϕʔεϥΠϯɼSem. TagsɼSem. Tags + Rel. Wordsͷ݁Ռ
ख๏ Accuracy Precision Recall F1

ϕʔεϥΠϯ 0.0239 0.300 0.287 0.293

+ Sem. Tags 0.0239 0.303 0.292 0.297

+ Sem. Tags

+ Rel. Words

0.0244 0.301 0.288 0.295

ද 3 ҙຯλάΛࢀর֦ͨ͠ுʹΑΔ TRANSPORTATION Χς

ΰϦͷਫ਼্
N F1

ϕʔεϥΠϯ 471 0.425

+ Sem. Tags 513 0.524

ࠩ 42 0.0990

• AccuracyɿεϩοτɼϑϨʔϜΛؚΉ 1ൃʹର͢Δ

ਪఆثͷग़ྗ݁Ռͷਖ਼

• Precisionɿਪఆثͷग़ྗ݁Ռͷ͏ͪਖ਼ղͨ͠εϩοτ

ͷׂ߹

• Recallɿਖ਼ղͷ͏ͪਖ਼͘͠ਪఆ͞Εͨεϩοτͷׂ߹

• F-measureɿPrecisionͱ Recallͷௐฏۉ

ͱͯ͠ɼҎԼͷ֦ு͞Εͨݧ࣮ 3ͭͷਪఆثΛൺֱͨ͠ɽ

( 1 ) ҙຯλάΛࢀরͨ͠ૉੑΛ֦ு (Sem. Tags)

( 2 ) ҙຯλάΛࢀরͨ͠ૉੑͱؔ࿈ޠΛ୯ޠϕΫτϧʹ

Ճͨ͠ૉੑΛ֦ு (Sem. Tags + Rel. Words)

( 3 ) ؔ࿈ޠΛҙຯϕΫτϧʹՃͨ͠ૉੑΛ֦ு

ͦΕͧΕͷ࣮݁ݧՌʹ͍ͭͯɼ࣍અҎ߱Ͱड़Δɽ

4.2 Ռ݁ݧ࣮

ϕʔεϥΠϯτϥοΧʔͷ݁ՌͱɼҙຯλάΛࢀরͨ͠

ૉੑΛ༻͍ͨ݁Ռ (Sem. Tags)ɼҙຯλάΛࢀরͨ͠ૉੑ

ͱؔ࿈ޠΛҙຯϕΫτϧʹՃͨ͠ૉੑΛ֦ுͨ݁͠Ռ

(Sem. Tags + Rel. Words)Λද 2ʹࣔ͢ɽ

4.2.1 ҙຯλάΛࢀর֦ͨ͠ு

ҙຯλάΛࢀরͨ͠ૉੑΛ༻͍ͨ݁Ռ (Sem. Tags)ɼF

 0.4%ͷݟ্͕ΒΕͨɽಛʹɼTRANSPORTATION

τϐοΫͰਫ਼ݟ্͕ΒΕɼͦͷͳ͔ͰࠓճՃ͑ͨૉ

ੑʹΑͬͯ TYPEεϩοτͷਪఆਫ਼্͕ͨ͠ʢද 3ʣɽ

4.2.2 ୯ޠϕΫτϧͱͯؔ͠࿈ޠΛ༻͍ͨૉੑ

4.2.1ʹՃ͑ɼWikidataʹ͓͚Δؔ࿈ޠͷҙຯతใΛ

୯ޠϕΫτϧͱͯ͠༻͍ͨૉੑΛՃ͑ͨ݁Ռ (Sem. tags +

Rel. Words)ɼF 0.1%ͷਫ਼্ʹཹ·ͬͨɽ4.2.1

ͷͱ͖ͱಉ༷ʹɼTRANSPORTATIONτϐοΫͷTYPE

εϩοτʹޮՌ͕ΈΒΕ͕ͨɼҙຯλάͷΈΛ༻͍ͨ߹

ΑΓਫ਼ͷ্͕খ͘͞ɼ݁Ռͱͯ͠શମͷਫ਼্

ͳ͔ͬͨɽٴʹ4.2.1

4.2.3 ҙຯϕΫτϧͱͯؔ͠࿈ޠΛ༻͍ͨૉੑ

ද 4ʹؔ࿈ޠΛҙຯϕΫτϧʹՃͨ͠ૉੑΛ֦ுͨ݁͠

ՌΛࣔ͢ɽද 4͔Βɼ࠷ਫ਼ݟ্͕ΒΕͨͷ”topic’s

main category”Ͱ͋ͬͨɽҎ߱ͰɼͦΕͧΕͷૉੑΛՃ
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ද 4 ؔ࿈ޠΛҙຯϕΫτϧʹՃ֦ͨ͠ுͷ࣮݁ݧՌ

Accuracy Precision Recall F1

subclass of 0.0246 0.300 0.285 0.292

Commons category 0.0179 0.281 0.309 0.294

capital 0.0230 0.303 0.288 0.295

continent 0.0234 0.301 0.291 0.296

part of 0.0249 0.312 0.287 0.299

member of 0.0237 0.314 0.292 0.302

topic’s main category 0.0254 0.317 0.292 0.304

͑ͨ݁Ռɼ۩ମతʹͲͷεϩοτ͕มԽ͔ͨ͢͠ߟΔɽ

SHOPPING τϐοΫʹؔ͠ɼ”Commons category”ͷ

ͷΈ࣌ΛՃͨؔ͠ 0.2% ఔͷΘ͔ͣͳਫ਼

্͕ΈΒΕͨɽ۩ମతʹɼSHOPPING τϐοΫͷ

TYPE OF PLACEʹؔ͢Δঢ়ଶਪఆͷਫ਼͕ 3.9%ఔ

্ͨ͠ҰํͰɼNEIGHBOURHOOD εϩοτʹؔ

͢Δਪఆਫ਼ 2.9% ఔԼ͕͍ͬͯͨɽ”Commons

category”Ҏ֎ͷؔΛՃͨ͠߹ɼڞ௨ͯ͠ NEIGH-

BOURHOODεϩοτʹؔ͢Δਪఆਫ਼͕ 0.6%ఔԼ

͕ΓɼͦΕҎ֎ͷεϩοτมԽ͍ͯ͠ͳ͔ͬͨɽ

FOODτϐοΫʹؔ͠ɼ”continent”ͱ”capital”ͷؔ

ΛՃͯ͠ਫ਼ʹมԽݟΒΕͣɼͦΕҎ֎ͷؔʹͭ

͍͔ͯۇͳԼ͕ݟΒΕͨɽಛʹɼ”part of”, ”topic’s

main category”, ”subclass of”ͷ 3छྨͷؔΛՃͨ͠

߹ɼFOODτϐοΫͷਪఆਫ਼͕ͦΕͧΕ 1%ఔԼ

͕ͬͨɽ”continent”ͱ”capital”Λআ͘ଞͷؔΛՃͨ͠

߹ɼFOOD τϐοΫͷ CUISINE, TYPE OF PLACE,

PLACEͷεϩοτʹର͠ɼڞ௨ͯ͠ѱӨ͕ͨͬ͋ڹɽ

ҰํͰɼ”Common category”ͷؔΛՃͨ࣌͠ͷΈɼ

FOODεϩοτͷ MEAL TIMEɼDISHεϩοτʹର͠

ͯͦΕͧΕ 2%ͱ 1%ఔͷਫ਼ݟ্͕ΒΕͨɽ

ATTRACTIONτϐοΫʹؔͯ͠ɼ”part of”, ”sub-

class of”, ”topic’s main category”ͷؔ࿈ޠΛՃ͢Δ

͜ͱͰ 0.2% ఔͷݟ্͕ΒΕͨɽҰํͰɼ”conti-

nent”, ”capital”ΛՃ͢Δ͜ͱͰ 0.1% ఔͷѱӨ͕ڹ

͋ͬͨɽ”Commons category”ͷؔ࿈ޠΛՃ͢Δ͜ͱͰɼ

ATTRACTIONτϐοΫͷ TYPE OF PLACEεϩοτ

ͱ TIMEεϩοτʹର͠ɼͦΕͧΕ 9%ɼ7.6%ఔͷਫ਼

ݟ্͕ΒΕ͕ͨɼҰํͰ PLACEεϩοτʹରͯ͠

3.7%ఔͷਫ਼ͷԼ͕ݟΒΕͨɽશͯͷؔΛՃͨ͠

݁Ռɼڞ௨ͯ͠ATTRACTIONτϐοΫͷNEIGHBOUR

εϩοτʹѱӨڹΛ༩͍͑ͯͨɽ

TRANSPORTATIONτϐοΫʹؔͯ͠ɼ͍ͣΕͷؔ

Λ༩͍͑ͯΔɽಛʹɼ”Commonsڹਪఆʹର͠ྑ͍Ө

category”, ”topic’s main category”ͷؔ࿈ޠΛՃͨ͜͠

ͱͰ 4%ఔͷ্͕ɼ”member of”ͷؔ࿈ޠΛՃͨ͜͠

ͱͰ 3.2%ఔͷݟ্͕ΒΕͨɽ্هͷ 3छྨͷؔΛ

Ճ͢Δ͜ͱͰɼTRANSPORTATIONτϐοΫͷTYPE

εϩοτͷਪఆਫ਼͕ 10% Ҏ্্͍ͨͯ͠ɽͨͩ͠ɼ

͍͔ͭ͘ͷεϩοτͰਫ਼͕Լ͕ͬͨྫ͋ͬͨɽಛʹɼ

FROMεϩοτ TOεϩοτͷਫ਼Լʹ͋ͬ

ͨɽ·ͨɼ”Commons category”ͷؔ࿈ޠΛՃ͢Δ͜ͱ

ͰɼTICKETεϩοτͷਪఆਫ਼͕ 5%ऑԼ͕͍ͬͯΔɽ

ACCOMMODATIONτϐοΫͰɼ”part of”, ”mem-

ber of”, ”topic’s main category”ΛՃͨ͠߹ɼ 3%ఔ

ͷਫ਼ݟ্͕ΒΕͨɽ͍ͣΕͷؔΛՃͨ͠߹

ɼACCOMMODATIONτϐοΫͷ PLACEεϩοτʹ

ؔͯ͠ਫ਼ݟ্͕ΒΕɼಛʹɼ্ ͷه 3छྨͷؔΛ

Ճͨ͠߹͍ͣΕ 4%લޙͷਫ਼্͕ͨͬ͋ɽҰํ

Ͱɼ”continent”, ”subclass of”, ”Commons category”ͷؔ

ΛՃͨ͠߹ACCOMMODATIONτޠ࿈ؔͭ࣋Λ

ϐοΫͷਪఆਫ਼͕Լ͕͍ͬͯͨɽACCOMMODATION

τϐοΫͷ NEIGHBOURHOODεϩοτʹؔͯ͠ɼ͍

ͣΕͷؔΛՃͯ͠ਫ਼ͷԼ͕ݟΒΕͨɽ

5. ·ͱΊ

LSTMʹ͍ͨͮجରঢ়ଶਪఆثʹ֎෦ࣝϕʔεΛ֦

ு͢Δख๏ΛఏҊͨ͠ɽ͜ͷ݁Ռɼ֎෦ࣝϕʔεΛ༻͍

ͨҙຯతૉੑΛՃ͑Δ͜ͱͰɼ͍͔ͭ͘ͷରঢ়ଶͷਪఆ

ਫ਼্͕͕Δ͜ͱ͕Θ͔ͬͨɽWikidataʹ໊ࠃ໊

ͷใ͕ଟؚ͘·Ε͓ͯΓɼಛʹަ௨ؔػʹؔ࿈ͨ͠ର

ঢ়ଶͷਪఆਫ਼্͕͕ͬͨͷͰͳ͍͔ͱ͑ߟΒΕΔɽ

ΛΈ߹Θͤͨ݁Ռɼͷ՝ͱͯ͠ɼෳͷؔޙࠓ

ରঢ়ଶਪఆͷਫ਼ʹͲͷΑ͏ͳมԽ͕ΈΒΕΔ͔֬ೝ͢

Δඞཁ͕͋Δͱ͍ͯ͑ߟΔɽ
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