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Abstract

This study has two purposes. First purpose is calculating the similarity of syllabuses

in the department of electrical and computer engineering in National Institute of Tech-

nology, Gifu College by text mining. If similarity of syllabuses becomes clear, you can

grasp the relation between subjects. So you can study more effective. Second purpose is

comparing the methods to reduce dimension. In this study, the new method is prepared

in addition to conventional methods such as LSA and LDA. The new method uses cluster

analysis and concept distance which calculated from Japanese WordNet. The merit of

new method is considering the meaning of words. But, it is difficult to judge whether

the new method is truly capable. Therefore, the capability is verified to compare with

LSA and LDA. As a result, the new method is not capable compared with LSA(Figure

1). The main reason is shortage of Japanese WordNet’s vocabulary. However, the new

method has possibility to improve capability by using English WordNet.

Figure 1 Result of dimension reduction by cluster analysis
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ୈ1ষ ং࿦

୅ࣾձͰ͸ɺITΠϯϑϥ͕੔උ͞Εͨ͜ͱʹΑΓɺലେͳྔͷσʔλ͕ൃ৴ɺऩूɺݱ

࿥͞Ε͍ͯΔɻͦͷͨΊɺΠϯλʔωοτʹ઀ଓ͢Ε͹ɺ༷ʑͳ৘ใΛ؆୯ʹೖख͢ه

Δ͜ͱ͕Ͱ͖Δɻ͔͠͠ɺதʹ͸ِڏͷ৘ใ΍৴པੑͷ௿͍৘ใ΋ଘ͠ࡏɺਓͷखͰຊ

౰ʹ༗ӹͳ৘ใΛ͚ͭݟग़͢͜ͱ͸ࠔ೉ʹͳΓͭͭ͋Δɻͦ͜ͰɺίϯϐϡʔλΛͬ࢖

ͯେྔͷσʔλ͔Β༗ӹͳ৘ใΛ͚ͭݟग़͢ɺσʔλϚΠχϯάͱ͍͏ٕज़͕ੜ·Εͨɻ

ͦͷதͰ΋ɺςΩετσʔλΛର৅ͱͨ͠ϚΠχϯάΛςΩετϚΠχϯάͱ͍͏ɻς

ΩετϚΠχϯά͸ɺςΩετσʔλʹग़͢ݱΔ୯ޠͷස౓΍޲܏Λղੳ͠ɺσʔλͷ

૬ؔؔ܎΍ಛ௃ΛՄࢹԽ͢Δٕज़Ͱ͋Δɻۀاʹಋೖ͞ΕΔྫࣄ΋૿Ճ޲܏ʹ͋Γɺి

࿩Ͱͷ໰͍߹Θͤ಺༰ͷ෼ྨ΍ɺΞϯέʔτͷࣗ༝هड़ཝʹهड़͞Εͨײ૝ɺཁ๬ͷ܏

෼ੳ౳ʹ༻͍ΒΕ͍ͯΔɻ޲

ຊڀݚͰ͸ɺςΩετϚΠχϯάʹΑΓɺຊؾిߍ৘ใֶ޻ՊͷՊ໨ͷγϥόεʹͭ

౓͔Β͸Պ໨ؒͷͭͳ͕Γ͕෼͔Γɺ͋ΔՊࣅɻγϥόεͷྨͨͬߦΛࢉܭ౓ࣅྨ͍ͯ

໨Ͱशಘͨ͠஌ࣝ΍ٕज़ΛɺͦͷଞͷͲͷՊ໨Ͱ׆༻Ͱ͖Δͷ͔Λ೺Ѳ͢Δ͜ͱ͕Ͱ͖

Δɻ͜ΕʹΑΓɺֶߴ೥Ͱड͢ߨΔՊ໨ʹ͍ͭͯɺΑΓޮ཰తͳֶश͕Ͱ͖Δɻ

લ͏ߦΛࢉܭ౓ࣅେ͖͍ͨΊɺྨ͕ݩ࣍ճ༻͍Δγϥόεͷσʔλ͸ɺͦͷ··Ͱ͸ࠓ

ʹσʔλͷݮ࡟ݩ࣍Λ͏ߦɻݮ࡟ݩ࣍ͷख๏ʹ͸ɺै དྷ͔Βજࡏతҙຯղੳ (LSA : Latent

Semantic Analysis)΍જࡏతσΟϦΫϨ഑෼๏ (LDA : Latent Dirichlet Allocation)ͱ͍ͬ

ͨ΋ͷ͕ଘ͢ࡏΔɻ͔͠͠ɺ͜ΕΒ͸਺ֶతͳख๏Ͱ͋Γɺ୯ޠͷͭ࣋ҙຯ͸ྀ͞ߟΕ

ͳ͍ɻͦ͜Ͱɺ೔ຊޠwordnetͱΫϥελʔ෼ੳΛ૊Έ߹Θͤɺ୯ޠͷҙຯΛྀͨ͠ߟ

Λͨ݁͠ՌΛൺֱ͠ɺݮ࡟ݩ࣍ɻ͜ͷख๏ͱैདྷͷख๏Ͱͨ͑ߟͰ͖Δख๏Λ͕ݮ࡟ݩ࣍

༗ޮੑʹ͍ͭͯݕ౼ͨ͠ɻ
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ୈ2ষ ςΩετϚΠχϯά

2.1 ςΩετϚΠχϯά

2.1.1 σʔλϚΠχϯά

σʔλϚΠχϯά͸ɺσʔλϕʔεʹ஝ੵ͞ΕͨେྔͷσʔλΛղੳ͢Δ͜ͱͰɺ༗

ӹͳ৘ใΛ͚ͭݟग़ٕ͢ज़Ͱ͋Δɻର৅ͱͳΔσʔλ͸ɺҿ৯ళͰ͑ݴ͹ϝχϡʔ͝ͱ

ͷചΓ্͛ݸ਺΍དྷళਓ਺ɺ٬૚ͱ͍ͬͨ΋ͷͰ͋Γɺྔ͕ଟ͍ͱ͍͏͚ͩͰͳ͘छྨ

΋ෳ਺ଘ͢ࡏΔɻͦͷͨΊɺ͜ΕΒͷσʔλ͔Βɺདྷళ޲܏ͷΑ͏ͳ๏ଇੑΛखಈͰݟ

͚ͭग़͢ͷ͸ࠔ೉Ͱ͋Δɻͦ͜ͰɺίϯϐϡʔλΛ࢖༻͢Δ͜ͱʹΑΓɺߴ଎͔ͭ௿ί

ετͰσʔλͷ๏ଇੑ΍૬ؔΛൃ͢ݟΔඞཁ͕͋Δɻ͜ͷΑ͏ͳ৔໘ͰɺσʔλϚΠχ

ϯά͕༻͍ΒΕΔɻσʔλϚΠχϯάʹ͸༷ʑͳΞϓϩʔν͕͋ΓɺͦͷҰͭʹຊڀݚ

Ͱ࢖༻͢ΔΫϥελʔ෼ੳ͕͋Δɻ

2.1.2 ςΩετϚΠχϯά

ςΩετϚΠχϯά͸ɺςΩετσʔλΛର৅ͱͨ͠σʔλϚΠχϯάͷ͜ͱͰ͋Δɻ

ΔͨΊɺ਺஋Λର৅ͱͨ͠ϚΠχϯάͱൺֱͯ͠ɺ෼ੳͷ೉౓͕͍ͯͬ࣋༿͸ҙຯΛݴ

ɻ͍ߴ

۩ମతͳॲཧ͸ೋஈ֊ʹ෼͔Ε͓ͯΓɺ·ͣ͸จষΛ୯ޠ΍จઅʹ۠੾ΔॲཧΛ͏ߦɻ

ͦͷޙɺग़͢ݱΔ୯ޠͷස౓΍޲܏Λղੳ͠ɺ༗ӹͳ৘ใΛൃ͢ݟΔɻςΩετϚΠχ

ϯά͕ద༻͞Ε͍ͯΔྫࣄ͸ং࿦Ͱड़΂ͨ௨ΓͰɺओʹ໰͍߹Θͤ಺༰΍Ξϯέʔτ݁

ՌͷղੳͰ͋ΔɻຊڀݚͰ͸ɺγϥόεͷྨࣅ౓ࢉܭΛ͍ߦɺՊ໨͝ͱͷؔ࿈ΛՄࢹԽ

͢ΔͨΊʹςΩετϚΠχϯάΛ༻͍ͨɻ

2.1.3 ଶૉܗ

ݫ༿ͷ͜ͱͰ͋Δɻݴখͷ୯ҐͰɺͦΕҎ্෼ׂͰ͖ͳ͍࠷ͭ࣋ଶૉͱ͸ɺҙຯΛܗ

ີʹ͸୯ޠͱҟͳ͓ͬͯΓɺܗଶૉ͕ͦͷ··୯ޠͱͱͳΔ৔߹ͱɺͦͷ··Ͱ͸୯ޠ

ʹͳΒͳ͍৔߹͕͋Δɻ
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2.1.4 ଶૉղੳܗ

ଶૉʹ෼ׂ͢Δख๏Ͱ͋Δɻ͜ͷܗଶૉղੳ͸ɺςΩετσʔλʹؚ·ΕΔจষΛܗ

ख๏ʹΑͬͯܗଶૉʹ෼ׂ͢Δ͜ͱͰɺͦΕΒͷग़ݱස౓౳Λྨࣅ౓ࢉܭʹར༻͢Δ͜

ͱ͕Ͱ͖ΔɻܗଶૉղੳΛ͏ߦΤϯδϯ͸ෳ਺ެ։͞Ε͓ͯΓɺຊڀݚͰ͸MeCabΛ࢖

༻ͨ͠ɻ

2.1.5 MeCab

MeCab͸ɺΦʔϓϯιʔεͷܗଶૉղੳΤϯδϯͰ͋Δɻ೔ຊޠʹରԠ͓ͯ͠Γɺ೔

ຊͰ࢖༻͞ΕΔπʔϧͷதͰ࠷΋ϝδϟʔͰ͋Δɻ·ͨɺܗଶૉͷ৘ใ͕ه࿥͞Εͨࣙ

ॻ΋ಉ͡αΠτʹ༻ҙ͞Ε͍ͯΔͨΊɺಉ࣌ʹΠϯετʔϧ͢Δ͜ͱ͕Ͱ͖ΔɻMeCab

ʹΑͬͯܗଶૉղੳΛ͢Δͱ͖͸ɺΦϓγϣϯΛࢦఆ͢Δ͜ͱͰ༷ʑͳ݁ՌΛग़ྗͰ͖

ΔɻҎԼʹɺܗଶૉͱͱ΋ʹ඼ࢺɺඪ४ܗ౳Λग़ྗͨ݁͠ՌΛࣔ͢ɻ

͢΋΋΋΋΋΋΋΋ͷ͏ͪ

͢΋΋ Ұൠ,*,*,*,*,͢΋΋,εϞϞ,εϞϞ,ࢺ໊

΋ ॿ܎,ࢺॿࢺ,*,*,*,*,΋,Ϟ,Ϟ

΋΋ Ұൠ,*,*,*,*,΋΋,ϞϞ,ϞϞ,ࢺ໊

΋ ॿ܎,ࢺॿࢺ,*,*,*,*,΋,Ϟ,Ϟ

΋΋ Ұൠ,*,*,*,*,΋΋,ϞϞ,ϞϞ,ࢺ໊

ͷ ॿࢺ,࿈ମԽ,*,*,*,*,ͷ,ϊ,ϊ

͏ͪ Մೳ,*,*,*,͏ͪ,΢ν,΢νࢺඇཱࣗ,෭,ࢺ໊

2.2 ࣗવޠݴ

2.2.1 ࣗવޠݴ

ࣗવޠݴͱ͸ɺਓ͕ؒ೔ৗతʹ࢖༻͢Δɺҙૄࢥ௨Λͨ͏ߦΊͷޠݴͰ͋ΔɻͦΕʹ

ରͯ͠ɺίϯϐϡʔλͰ࢖༻͢Δ͜ͱΛ໨తʹ࡞ΒΕͨϓϩάϥϛϯάޠݴ౳Λਓݴ޻

େ͖ͳҧ͍ͯؔ͠ʹํ࢓ͷղऍͷޠݴΔ͕ɺ͢ࡏͱ͍͏ɻ྆ऀʹ͸΋ͪΖΜจ๏͕ଘޠ

͕͋ΔɻࣗવޠݴͰ͸ɺจ๏ʹଇͬͯهड़͞ΕͨจষͰ͋ͬͯ΋ɺಡΈखʹΑͬͯෳ਺

௨Γͷղऍ͕͞ΕΔ৔߹͕͋Δɻ·ͨɺओ͕ޠൈ͚͍ͯΔͱ͍ͬͨจ๏্ͷ໰୊͕͋Δ

จষ͕ɺ૬खʹ఻ΘΔ৔߹΋͋Δɻ͔͠͠ɺਓޠݴ޻Ͱ͸ɺղऍ͸Ұ௨Γ͔͠ଘͣͤࡏɺ

໋ྩʹର͢Δॲཧ͸ܾ·͍ͬͯΔɻͦͷཧ༝͸ɺ໋ྩʹରͯ͠ෳ਺ͷղऍ͕͋Δͱɺί

– 3 –



ϯϐϡʔλͷॲཧ͕ຖճมԽͯ͠͠·͏͔ΒͰ͋Δɻ

2.2.2 ࣗવޠݴͷᐆດ͞

ࣗવޠݴͷᐆດ͞ʹ͸ɺޙड़͢Δೋͭͷੑ࣭͕͋ΔɻҰͭ໨͸ଟٛੑͰ͋Γɺ୯ޠʹ

ෳ਺ͷҙຯ͕ଘ͠ࡏɺঢ়گʹԠͯ͡ղऍ͕มΘΔͱ͍͏ੑ࣭Ͱ͋Δɻྫ͑͹ɺʮద౰ʯͱ

͍͏୯ޠʹ͸ɺʮ͍͍Ճݮʯͱʮͪΐ͏ͲΑ͍ʯͱ͍͏ೋͭͷҙຯ͕ଘ͢ࡏΔɻʮద౰ͳਓ

ޙʯͱ͍͏จͰ͋Ε͹ద౰ͷҙຯ͸લऀʹͳΔ͕ɺʮద౰ͳѻ͍ʯͱ͍͏จͩͱҙຯ͸ࡐ

ऀʹͳΔɻೋͭ໨͸ྨٛੑͰ͋ΓɺҟͳΔ୯͕ޠಉ͡ҙຯΛͭ࣋ͱ͍͏ੑ࣭Ͱ͋Δɻྫ͑

͹ɺʮཕʯͱʮҴ࠺ʯͰ͸ɺಡΈ΋ࣈ׽΋શ͘ҟͳΔ͕ɺ΄΅ಉ͡ҙຯΛ͍ͯͬ࣋Δɻ͜

ͷΑ͏ͳᐆດ͕͋͞ΔͨΊɺίϯϐϡʔλʹΑΔࣗવޠݴॲཧ͸೉౓͕͘ߴͳ͍ͬͯΔɻ
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ୈ3ষ ज़ٕͨ͠༺࢖Ͱݧ࣮

3.1 ୯ޠͷॏཁ౓ͱจॻͷྨࣅ౓Λࢉग़͢Δख๏

3.1.1 TfIdf

TfIdfͱ͸ɺ֤จॻʹ͓͍ͯ୯͕ͭ࣋ޠॏཁ౓Ͱ͋ΓɺTfͱ IdfͷੵΛͱΔ͜ͱͰࢉग़

Ͱ͖ΔɻTf͸ Term FrequencyͷུͰ͋Γɺจॻதͷ୯ޠͷग़ݱස౓Λද͢ɻಉ͡୯͕ޠ

ಉ͡จॻ಺Ͱଟ͘ग़͢ݱΔ΄ͲTf͸େ͖͘ͳΓɺॏཁ౓΋૿͢ɻIdf͸ Inverse Document

Frequency ͷུͰ͋Γɺ୯ޠͷ৘ใྔΛද͢ɻ͋Δ୯ޠʹ͍ͭͯɺग़͢ݱΔจॻ਺͕ଟ

͍΄Ͳ Idf͸খ͘͞ͳΓɺจॻ਺͕গͳ͍΄Ͳେ͖͘ͳΔɻͭ·Γɺগ਺ͷจॻͷΈͰग़

ௐ͢ΔޮՌ͕͋ΔɻڧΛޠͷॏཁ౓Λ্͛ɺจॻͷಛ௃ޠΔ୯͢ݱ

จॻ਺ΛNɺNݸͷจॻʹग़͢ݱΔ୯ޠͷछྨΛMͱ͓͖ɺ֤ จॻΛdi(i = 1, 2, . . . , N)ɺ

จॻ diʹग़͢ݱΔ֤୯ޠΛ tij(j = 1, 2, . . . ,M)ͱ͢ΔͱɺTf, Idf, TfIdf͸࣍ͷࣜͰٻΊ

ΒΕΔɻ

Tfij =จॻ diʹ͓͚Δ tijͷग़ݱճ਺ (3.1)

Idfij = log
શจॻ਺

୯ޠ tij͕ग़͢ݱΔจॻ਺
(3.2)

TfIdfij =Tfij × Idfij (3.3)

Idfʹ͍ͭͯ͸ɺશจॻʹग़͢ݱΔ୯ޠͷ஋͕ 0ʹͳΒͳ͍Α͏ɺ1Λ଍͢͜ͱ͕͋Δɻ

͔͠͠ɺશγϥόεʹग़͢ݱΔ୯ޠ͸ྨࣅ౓ʹӨ͕ڹͳ͍ͱ͑ߟΒΕͨͨΊɺຊڀݚͰ

͸ 1Λ଍͢ॲཧΛߦΘͳ͔ͬͨɻ·ͨɺIdfͷࣜࢉܭʹ͋Δ logͷఈ͸ eͱͨ͠ɻ

3.1.2 cosྨࣅ౓

cosྨࣅ౓ͱ͸ɺϕΫτϧۭؒϞσϧʹ͓͍ͯɺจॻಉ࢜ͷྨࣅ౓Λ͢ࢉܭΔख๏Ͱ͋

Δɻ͜ͷख๏ʹΑΓࢉग़ͨ͠஋͸ɺೋͭͷจॻϕΫτϧͷͳ֯͢౓ͷۙ͞Ͱ͋Γɺจॻ

ಉ࢜ͷྨࣅ౓Λද͍ͯ͠Δɻؔ֯ࡾ਺ͷ cosͱಉ༷Ͱɺ஋͕ 1ʹ͍ۙ΄Ͳೋͭͷจॻ͸

ͳ͍ɻ͍ͯ͠ࣅΓɺ0ʹ͍ۙ΄Ͳྨ͓ͯ͠ࣅྨ

ϕΫτϧ a⃗ͱϕΫτϧ b⃗ͷ cosྨࣅ౓͸ɺ࣍ͷࣜͰٻΊΒΕΔɻ

cos (⃗a, b⃗) =
a⃗ · b⃗
|⃗a||⃗b|

(3.4)
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3.2 ѹॖͷख๏ݩ࣍

3.2.1 ओ੒෼෼ੳ 1)

Λ༻͍ͯσʔྔܭɺղੳର৅ͱͳΔσʔλ͕গͳ͍৔߹͸ɺάϥϑ΍౷͍͓ͯʹݧ࣮

λ͕ͭ࣋ಛੑΛ༰қʹ೺Ѳ͢Δ͜ͱ͕Ͱ͖Δɻ͔͠͠ɺ࣮ࡍ͸σʔλͷྔ΍छྨ͕ଟ͍

ͨΊɺ͕ؔ܎ෳࡶʹͳΓɺղੳ͕ࠔ೉ʹͳΔ৔߹͕΄ͱΜͲͰ͋ΔɻͦͷΑ͏ͳ໰୊Λ

ղܾ͢Δख๏ͱͯ͠ɺओ੒෼෼ੳ (PCA : Principal Component Analysis)͕ଘ͢ࡏΔɻ

ओ੒෼෼ੳ͸ɺଟݩ࣍ͷσʔλʹ͍ͭͯɺຊདྷ͍ͯͬ࣋Δ৘ใΛͰ͖ΔݶΓଛͳ͏͜ͱ

ͳ͘ݩ࣍Λ͢ݮ࡟Δख๏Ͱ͋Δɻ͜ͷख๏ʹ͸ɺσʔλͷղੳ͕༰қʹͳΔ͚ͩͰͳ͘ɺ

తʹ΋ཧղ͠΍͍͢ͱ͍͏ར఺͕͋Δɻ֮ࢹ

۩ମతͳखॱʹ͍ͭͯɺҎԼʹࣜΛ༻͍ͯઆ໌͢ΔɻP ͷσʔλݸ xp(p = 1, 2, . . . , P )

ʹ͍ͭͯɺN(N ≤ P ͷओ੒෼ݸ( zn(n = 1, 2, . . . , N)ͱ͜ΕΒͷؔ܎͸ɺ࣍ͷࣜͷΑ͏

ͱͯ͠ද͞ΕΔɻ߹݁ܗಠཱͳઢʹ͍ޓʹ

zn =
P∑

p=1

apnxp (3.5)

͜͜Ͱɺzn͸ୈ nओ੒෼ͱݺ͹Εɺͦͷ݁߹܎਺ apn͸࣍ͷࣜΛຬͨ͢ඞཁ͕͋Δɻ

P∑

p=1

a2pn = 1 (∀n) (3.6)

ओ੒෼͕Ͱ͖ΔݶΓଟ͘ͷ৘ใΛͭ࣋Α͏ʹ͢ΔͨΊʹ͸ɺσʔλͷ෼ࢄʹண໨͠ɺ݁

਺Λ্खܾ͘ΊΔඞཁ͕͋Δɻྫ͑ͱͯ͠ɺFigure܎߹ 3.1ʹࣔ͢ೋݩ࣍ͷσʔλʹ͍ͭ

ண໨͢Δͱɺz1ͱ͍ʹ޲΋େ͖͘ͳΔํ࠷͕ࢄΔɻ͜ͷਤʹ͓͍ͯɺσʔλͷ෼͑ߟͯ

͏͕࣠Ͱ͖Δɻ͜Ε͕ୈ 1ओ੒෼ͱͳΓɺ͜ͷΑ͏ͳ͕࣠Ͱ͖ΔΑ͏ʹࣜ (3.5)ͷ݁߹܎

਺Λܾఆ͢Δɻ͔͠͠ɺ͜ͷ͚࣠ͩͰ͸ɺσʔλ͕ຊདྷͭ࣋৘ใΛे෼ʹද͍ͯ͠Δͱ

͸͍ݴ೉͍ɻͦ͜Ͱɺz1ʹ͍࣍Ͱσʔλͷ෼͕ࢄେ͖͘ͳΔํ޲ʹண໨͠ɺz2ͱ͍͏࣠

ΛͱΔɻ͜Ε͕ୈ 2ओ੒෼ͱͳΓɺୈ 1ओ੒෼ʹͯදͤͳ͍σʔλΛิ͏͜ͱ͕Ͱ͖Δɻ

͜ͷΑ͏ʹ݁߹܎਺ΛܾΊ͍ͯ͘͜ͱͰɺ৘ใྔͷଛࣦΛ࠷খݶʹ཈͑ͳ͕ΒɺFigure

3.1 ʹࣔ͞ΕΔX, Y ͷಛੑΛ೺Ѳ͢Δ͜ͱ͕Ͱ͖ΔɻࠓճͷྫͰ͸ ͷ؆୯ͳσʔݩ࣍2

λΛऔΓѻͬͨͨΊɺओ੒෼෼ੳͷར఺͕෼͔Γਏ͍ɻ͔͠͠ɺݩ࣍ߴͷσʔλʹͳΔ

ͱɺσʔλྔ͚ͩͰͳ͘෼ࢄ΋େ͖͘ͳΓɺओ੒෼෼ੳͷར఺͕͸͖ͬΓͱදΕΔΑ͏

– 6 –



ʹͳΔɻ

X

Y

Z1Z2

Figure 3.1 Example of two-dimensional data

ओ੒෼෼ੳͰ͸ɺ෼ੳͷର৅ͱͳΔσʔλྻߦʹ͍ͭͯɺͦͷڞ෼ྻߦࢄͷݻ༗஋͕ɺ

ओ੒෼ͷ෼ࢄͱ౳͘͠ͳΔɻ͜͜Ͱɺ֤ݻ༗஋͸ɺେ͖͍΋ͷ͔Βॱʹୈ 1ओ੒෼, ୈ 2

ओ੒෼, . . . , ୈN ओ੒෼ʹରԠ͢Δɻͭ·Γɺݻ༗஋͕େ͖͍΄Ͳɺଟ͘ͷ৘ใΛͬ࣋

͍ͯΔͱ͍͏͜ͱʹͳΔɻ

3.2.2 ओ੒෼਺ͷઃఆ

ओ੒෼෼ੳʹ͓͍ͯ͸ɺओ੒෼਺Λ͍ͭ͘ʹઃఆ͢Δ͔͕ॏཁͱͳΔɻ΋͠ओ੒෼Λ

গͳ͗͘͢͠Δͱɺຊདྷͭ࣋৘ใ͕େ͖͘ଛͳΘΕͯ͠·͏ɻͦͷҰํͰɺଟ͗ͯ͢΋

෼ڞͱ౳͍͠ࢄΕͣɺओ੒෼෼ੳ͕ҙຯΛ੒͞ͳ͍ɻͦ͜Ͱɺओ੒෼ͷ෼͞ݮ࡟͕ݩ࣍

௨Γͷํ๏ʹΑͬͯओ੒෼਺Λઃఆ͢Δɻࡾࣔ͢ʹ༗஋ʹண໨͠ɺҎԼݻͷྻߦࢄ

• Δɻ͢༺࠾༗஋͕̍Λӽ͑Δओ੒෼Λݻ

• ͋Δݻ༗஋ͱͦͷ࣍ͷݻ༗஋ͷ͕ࠩখ͘͞ͳΔ·Ͱͷओ੒෼Λ࠾༻͢Δɻ

• Δɻ͢༺࠾༩཰͕͋Δ஋ʹୡ͢Δ·Ͱͷओ੒෼Λدੵྦྷ

Ұͭ໨ͷํ๏͸ɺฏۉͱ෼ࢄΛڞʹ 1ͱͨ͜͠ͱͰɺ෼͕͜ࢄͷඪ४Խ͞Εͨ஋Ͱ͋

Δ 1ΑΓ΋େ͖͚Ε͹ɺઆ໌ྗͷ͋Δओ੒෼ͱͯ͠༻͍Δ͜ͱ͕Ͱ͖Δͱ͍͏جʹ͑ߟ

͍͍ͮͯΔɻ·ͨɺೋͭ໨ͷํ๏͸ɺ͋Δݻ༗஋ͱͦͷ࣍ͷݻ༗஋ͷ͕ࠩখ͚͞Ε͹ɺ
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ओ੒෼ͷ࠾༻ɺඇ࠾༻ͷ۠ผʹେ͖ͳҙຯ͸ͳ͍ͱ͍͏͍͍ͯͮجʹ͑ߟΔɻޙ࠷ͷํ

๏ʹ͍ͭͯ͸ɺओ੒෼෼ੳޙͷσʔλ͕ɺຊདྷͷσʔλ͕ͭ࣋৘ใͷԿׂ͔ΛؚΜͰ͍

Ε͹ྑ͍ͱ͍͏͍͍ͯͮجʹ͑ߟΔɻ͜ͷ৔߹ɺྦྷੵد༩཰͕ 60ʙ80ύʔηϯτʹୡ͢

Δ·Ͱͷओ੒෼਺Λ࠾༻͢Δ͜ͱ͕ଟ͍ɻ

༩཰ͱ͍د༩཰Λ଍͠߹Θͤͨ஋Ͱ͋Δɻ·ͨɺد༩཰ͱ͸ɺશͯͷओ੒෼ͷدੵྦྷ

͏ͷ͸ɺ͋Δओ੒෼ͷݻ༗஋͕ද͢৘ใ͕ɺશͯͷ৘ใͷ͏ͪͲͷఔ౓ͷ৘ใΛදͯ͠

͍Δ͔Λࣔ͢஋Ͱ͋Γɺࣜ࣍Ͱද͞ΕΔɻ

Pn =
λn∑P
p=1 λp

(3.7)

͜͜Ͱɺࣜதͷ λn͸ɺn൪໨ͷओ੒෼ͷݻ༗஋Λ͍ࣔͯ͠Δɻྦྷੵد༩཰͸͜ͷد༩཰

ͷ૯࿨Ͱ͋ΔͨΊɺओ੒෼਺͕N ͷ৔߹͸ࣜ࣍Ͱද͞ΕΔɻ

Cn =
N∑

i=1

Pi (3.8)

3.2.3 LSA2)

ςΩετϚΠχϯάʹ͓͍ͯɺܗଶૉղੳޙʹੜ੒͞ΕΔ୯ޠ-จॻྻߦ͸ɺݩ࣍ߴͰ

͋Δ͜ͱ͕ଟ͍ɻ͍ߴ͕ݩ࣍ͱɺจॻͷ෼ྨ΍ಛ௃ͷநग़ͱ͍ͬͨॲཧΛࡍ͏ߦͷࢉܭ

ྔ͕ଟ͘ͳΓɺ݁Ռ͕ग़ྗ͞ΕΔ·Ͱʹ͔͔͕ؒ࣌Δɻ·ͨɺ෼ྨͷ๦͛ͱͳΔ୯ޠ΋

ଟ͘ଘ͠ࡏɺͦΕΒ͕ϊΠζʹͳΔ͜ͱ΋͋Δɻ͜ΕΒͷ໰୊Λղܾ͢Δ࣌ʹ༻͍ΒΕ

Δͷ͕ɺજࡏతҙຯղੳ (LSA : Latent Semantic Analysis)Ͱ͋Δɻજࡏతҙຯղੳ͸ɺ

จॻσʔλ͔ΒજࡏతͳτϐοΫΛਪఆ͠ɺͦͷτϐοΫͷ਺·Ͱݩ࣍Λ͢ݮ࡟Δख๏

Ͱ͋ΔɻજࡏతҙຯΠϯσΩγϯάͱ΋ݺ͹ΕΔɻ

LSAͰ͸ɺಛҟ஋෼ղͱ͍͏ྻߦ෼ղख๏Λ༻͍ͯݩ࣍Λ͢ݮ࡟ΔɻҎԼʹɺจॻߦ

ྻ TDΛಛҟ஋෼ղ͢ΔࣜΛࣔ͢ɻ

TD = UΣV T (3.9)

͜ͷࣜʹ͓͚Δ U , Σ, V T ͸ྻߦΛද͓ͯ͠ΓɺͦΕͧΕࠨಛҟ (λʔϜ)ϕΫτϧɺಛ

ҟ஋ΛؚΉϕΫτϧɺӈಛҟ (จॻ)ϕΫτϧͱݺ͹ΕΔɻಛҟ஋෼ղͰಘΒΕͨࠨಛҟ

ϕΫτϧ͸ࠨʹ͋Δ੒෼΄Ͳॏཁ౓͕͘ߴͳ͍ͬͯΔͨΊɺ͔ࠨΒ kྻΛൈ͖ग़ͨ͠ߦ

ྻUkΛࣜ (3.10)ͷΑ͏ʹֻ͚߹ΘͤΔ͜ͱͰɺݩͷྻߦͷͭ࣋৘ใΛͰ͖Δ͚ͩอͬͨ
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Λੜ੒͢Δ͜ͱ͕Ͱ͖Δɻྻߦͨ͠ݮ࡟Λݩ࣍··

TDk = UT
k TD (3.10)

3.2.4 pLSAͱLDA2)3)

pLSA͸ɺProbabilistic Latent Semantic Analysis ͷུͰɺ֬཰తજࡏҙຯղੳͱݺ͹

ΕΔɻLSAʹ֬཰ͷ֓೦ΛՃ͑ͨख๏Ͱɺ֤จॻ͕֤τϐοΫʹଐ͢Δ֬཰Λࢉग़͢Δɻ

pLSAͰ͸ɺ͢΂ͯͷ஋͕֬཰Ͱද͞ݱΕΔͨΊɺෛͷ஋ΛͱΔɺ֤୯͕ޠҰͭͷτϐο

ΫͷΈʹ͔͠ଐ͞ͳ͍ͱ͍͏ԾఆΛ͍ͯ͠Δͱ͍ͬͨ LSAͷ໰୊ΛղফͰ͖Δɻ۩ମత

ʹ͸ɺҎԼʹࣔ͢ॲཧͷྲྀΕΛͨͲΔɻ͜͜Ͱɺ֤จॻʹ͓͚Δ֤τϐοΫͷॏཁ౓ׂ

߹Λύϥϝʔλ 1ɺ֤τϐοΫʹ͓͚Δ֤୯ޠͷॏཁ౓ׂ߹Λύϥϝʔλ 2ͱ͢Δɻ

1. ύϥϝʔλ 1ͱύϥϝʔλ 2Λద౰ʹܾఆ͢Δɻ

2. ύϥϝʔλ 1Λجʹจॻ΁ͷτϐοΫͷׂΓ౰ͯΛ͏ߦɻɹ

3. ύϥϝʔλ 2ΛجʹτϐοΫ΁ͷ୯ޠͷׂΓ౰ͯΛ͏ߦɻɹ

4. 3ͷॲཧΛͦͷจॻʹग़͢ݱΔશͯͷ୯͏ߦ͍ͯͭʹޠɻ

5. ύϥϝʔλ 1ͱύϥϝʔλ 2Λߋ৽͢Δɻ

6. 2ʙ5ͷॲཧΛશจॻʹ͍ͭͯ͏ߦɻ

LDA͸ɺLatent Dirichlet Allocation ͷུͰɺજࡏతσΟϦΫϨ෼෍๏ͱݺ͹ΕΔɻ

pLSAΛ͞Βʹൃలͤͨ͞ख๏ͰɺσΟϦΫϨ෼෍Λجʹ֬཰ͷࢉܭΛ͏ߦɻσΟϦΫϨ

෼෍ͱ͸ɺ͋Δ nݸͷࣄ৅ʹ͍ͭͯɺi൪໨ͷࣄ৅͕ αi − 1ճൃੜ͢Δ৔߹ͷ֬཰͕ xi

Ͱ͋Δ֬཰Λද͢෼෍Ͱ͋Γɺ࣍ͷࣜͰද͞ΕΔɻ

p(x;α) =
1

B(α)

n∏

i=1

xαi−1
i B(α) =

n∏

i=1

Γ(αi)

Γ(
n∑

i=1

αi)

(3.11)

͜͜Ͱɺ͜ͷࣜʹ͓͍ͯ͸ɺxi ≥ 0, Σxi = 1, αi > 0Ͱ͋Δɻ·ͨɺxiͷظ଴஋ͱ෼ࢄ

ʹ͍ͭͯ͸ɺ࣍ͷࣜͰද͞ΕΔɻ
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E[xi] =
αi

n∑

j=1

αj

(3.12)

var[xi] =

αi

∑

j ̸=i

αj

(
n∑

j=1

αj)
2(1 +

n∑

j=1

αj)

(3.13)

LDAͰ͸ɺ·֤ͣจॻʹ͓͚ΔτϐοΫͷ෼෍ʹؔ͢Δࣄલ෼෍ͱɺ֤τϐοΫʹ͓͚

Δ୯ޠͷ෼෍ʹؔ͢Δࣄલ෼෍ΛԾఆ͢ΔɻͦͷޙɺͦΕΒͷ෼෍Λ܁Γฦ͠ߋ৽ͯ͠

͍͘͜ͱͰɺ֤จॻ͕֤τϐοΫʹଐ͢Δ֬཰ͱ֤୯֤͕ޠτϐοΫʹଐ͢Δ֬཰Λࢉ

ग़͢ΔɻpLSAͱൺֱ͢Δͱɺ൚Խੑೳ͕͘ߴɺ֦ு͠΍͍͢ͱ͍͏ར఺͕͋Δɻ׵͍ݴ

͑Δͱɺ֬཰͕ࢉग़͞Εͨঢ়ଶͰ৽͍͠จॻ͕௥Ճ͞Εͯ΋ɺͦͷจॻʹؔͯ͠τϐο

Ϋͷ෼ྨ͕Մೳͱ͍͏͜ͱͰ͋Δɻ

3.2.5 Ϋϥελʔ෼ੳ

Ϋϥελʔ෼ੳͱ͸ɺର৅ͱͳΔσʔλΛɺ࣭ੑͨࣅΛͭ࣋΋ͷಉ࢜ͷू߹ʹ෼ྨ͢

Δख๏Ͱ͋Δɻࢣڭͳ͠ͷ෼ྨख๏Ͱ͋Γɺσʔλͷத͔Β෼ྨͷج४Λ͚ͭݟग़͢͜

ͱ͕Ͱ͖Δɻ͜͜Ͱɺ͜ͷख๏ʹΑͬͯ࡞੒͞Εͨू߹ΛɺΫϥελʔͱݺͿɻ

Ϋϥελʔ෼ੳ͸ɺ෼ྨ͕֊૚తʹͳΔ֊૚తΫϥελʔ෼ੳͱɺ͋Β͔͡ΊΫϥε

λʔ਺Λࢦఆͯ͠෼ྨ͢Δඇ֊૚తΫϥελʔ෼ੳͷೋछྨʹ෼͚ΒΕΔɻ͜ͷೋछྨ

ͷ಺ɺຊڀݚͰ͸֊૚తΫϥελʔ෼ੳΛར༻͢Δɻ֊૚తΫϥελʔ෼ੳͰ͸ɺσʔ

λؒͷڑ཭Λ࠷ʹج΋ڑ཭ͷ͍ۙσʔλ͔Βॱ݁࣍߹͍͖ͯ͠ɺΫϥελʔΛܗ੒ͯ͠

͍͘ɻ·ͨɺܗ੒͞Εͨ֊૚ߏ଄͸ɺFigure 3.2 ʹࣔ͢σϯυϩάϥϜʹΑͬͯද͞Ε

ΔɻσϯυϩάϥϜʹ͓͍ͯ͸ɺ݁߹఺͕຤୺ʹ͍ۙ΄Ͳڑ཭͕͍ۙɺ͢ͳΘͪྨࣅ౓

ͷ͍ߴσʔλͱ͍͑Δɻ֊૚తΫϥελʔ෼ੳ͸Ϋϥελʔؒͷڑ཭ͷଌఆํ๏ʹෳ਺

छྨ͕ଘ͢ࡏΔ͕ɺͦͷதͰ΋ྡۙ࠷๏ɺ࠷ԕྡ๏ɺ܈ฏۉ๏ɺ΢Υʔυ๏ʹ͍ͭͯઆ

໌͢Δɻ
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Figure 3.2 Dendrogram

๏ྡۙ࠷

2ͭͷΫϥελʔͷதͰɺ࠷΋͍ۙσʔλؒͷڑ཭ΛΫϥελʔؒͷڑ཭ͱ͢Δ

ํ๏ɻFigure 3.3(a) Ͱ͸ɺڑ཭D(b,d)ΛΫϥελʔAͱΫϥελʔBͷڑ཭ͱ͠

ͯɺFigure 3.3(b) ͷΫϥελʔΛܗ੒͢Δɻ

ԕྡ๏࠷

2ͭͷΫϥελʔͷதͰɺ࠷΋ԕ͍σʔλؒͷڑ཭ΛΫϥελʔؒͷڑ཭ͱ͢Δ

ํ๏ɻFigure 3.3(a) Ͱ͸ɺڑ཭D(a,d)ΛΫϥελʔAͱΫϥελʔBͷڑ཭ͱ͠

ͯɺFigure 3.3(c) ͷΫϥελʔΛܗ੒͢Δɻ

๏ۉฏ܈

2ͭͷΫϥελʔͷதͷ͢΂ͯͷσʔλʹ͍ͭͯڑ཭ΛٻΊɺͦΕΒͷڑ཭ͷฏۉ

஋ΛΫϥελʔؒͷڑ཭ͱ͢Δํ๏ɻFigure 3.3(a)Ͱ͸ɺڑ཭D(a,c), D(a,d), D(b,c),

D(b,d)ͷฏۉΛΫϥελʔAͱΫϥελʔ Bͷڑ཭ͱͯ͠ɺ৽͍͠ΫϥελʔΛ

੒͢Δɻܗ

΢Υʔυ๏

2ͭͷΫϥελʔΛ༥߹ͨ͠ࡍʹɺಉΫϥελʔ಺ͷ෼ࢄͱଞΫϥελʔؒͷ෼ࢄ

ͷൺΛ࠷େԽ͢ΔΑ͏ʹΫϥελʔΛܗ੒͍ͯ͘͠ํ๏ɻFigure 3.3(d) ͷ৔߹ɺ

σʔλ aɺe͔ΒͳΔΫϥελʔΛܗ੒͢Δɻ
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Figure 3.3 Cluster

3.3 python

python͸ɺ1991೥ʹΦϥϯμਓͷάΠυɾϰΝϯɾϩοαϜࢯʹΑͬͯ։ൃ͞Εͨݴ

Ͱ͋ΓɺΦʔϓϯιʔεϥΠηޠݴରԠͨ͠εΫϦϓτʹ޲ࢦͰ͋ΔɻΦϒδΣΫτޠ

ϯεͰఏ͞ڙΕ͍ͯΔɻจ๏͕γϯϓϧͰಡΈ΍͘͢ɺෳࡶͳॲཧΛগͳ͍ίʔυͰ࣮

ຊతͳ਺஋جͰ͖Δͱ͍͏ಛ௃͕͋Δɻ·ͨɺ๛෋ͳϥΠϒϥϦ͕༻ҙ͞Ε͓ͯΓɺݱ

ͱ͕Ͱ͖ΔɻதͰ΋୅දతͳϥΠϒϥϦ͕ɺ͜͏ߦցֶश·Ͱɺ༷ʑͳॲཧΛػΒ͔ࢉܭ

numpyͰ͋Δɻnumpy͸਺஋ࢉܭ༻ͷϥΠϒϥϦͰɺಛʹࢉܭྻߦʹؔͯ͠ଟ͘ͷؔ਺

͕༻ҙ͞Ε͍ͯΔɻ͜ͷϥΠϒϥϦΛ͜͏࢖ͱͰɺଟྻߦݩ࣍ͷੜ੒͸΋ͪΖΜɺసஔ

ͱ͕Ͱ͖Δɻ·ͨɺ͜͜͏ߦ଎Ͱߴग़ͱ͍ͬͨॲཧΛࢉͷ಺ੵͷ࢜ಉྻߦͷੜ੒΍ྻߦ

ΕΒͷॲཧ͸ҰߦͰ݁͢׬Δɻۙ೥ɺITۀքΛத৺ʹਓ্͕ؾঢ͓ͯ͠ΓɺIEEE͕ެ

දͨ͠ 2018೥౓ͷਓؾϓϩάϥϛϯάޠݴͷϥϯΩϯάͰ͸ҰҐΛ֫ಘͨ͠ɻ4)
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3.3.1 MeCab

pythonͰܗଶૉղੳΛํ͏ߦ๏͸͍͔ͭ͋͘Δɻjanomeͱ͍͏ϥΠϒϥϦΛ࢖༻͠

ͨ৔߹ɺΠϯετʔϧ͢Δ͚ͩͰ؆୯ʹܗଶૉղੳ͕Ͱ͖Δ൒໘ɺղੳͷ଎౓͕஗͍ͱ

͍͏໰୊͕͋Δɻͦ͜ͰຊڀݚͰ͸ɺpython͔ΒMeCabΛݺͼग़͠ɺܗଶૉղੳΛߦ

͏Α͏ʹͨ͠ɻ

3.3.2 TfIdf

pythonͰ͸ɺscikit-leanͱ͍͏ϥΠϒϥϦΛ࢖༻͢Ε͹ɺ؆୯ʹ TfIdfΛ͢ࢉܭΔ͜

ͱ͕Ͱ͖Δɻ͔͠͠ɺඪ४Ͱग़ྗ͞ΕΔ஋͸ɺਖ਼نԽ͞Ε͍ͯͨΓɺIdfʹ 1͕଍͞Εͨ

Γ͍ͯ͠ΔͨΊɺࣜ (3.1), (3.2)௨Γͷ͕͞ࢉܭΕͳ͍ɻࣜࢉܭ͸Ҿ਺Ͱࢦఆ͢Δ͜ͱ͕

Ͱ͖Δ͕ɺؒҧ͍Λ๷͢ࢭΔͨΊɺTfIdf͸ࣗ࡞ͷؔ਺Ͱͨ͠ࢉܭɻ

3.3.3 LSA

pythonͰ͸ɺscikit-leanϥΠϒϥϦͷ TruncatedSVDͱ͍͏ؔ਺Λ࢖༻͢Δ͜ͱͰɺ

LSAʹΑͬͯ͞ݮ࡟ݩ࣍ΕͨྻߦΛग़ྗͰ͖Δɻ·ͨɺྦྷੵد༩཰΋ಉ࣌ʹग़ྗ͢Δ͜

ͱ͕ՄೳͰ͋Δɻ͔͠͠ɺ͜ͷؔ਺ͷग़ྗ݁Ռ͸ɺຖճมಈ͢ΔɻͦͷͨΊɺnumpyͷ

svdؔ਺ʹΑΓࠨಛҟʢλʔϜʣϕΫτϧɺಛҟ஋ɺӈಛҟʢจॻʣϕΫτϧΛऔಘ͠ɺ

ͦΕΒΛجʹࣜ (3.10)Λ༻͍ͯ LSAΛํ͏ߦ๏Λ࠾༻ͨ͠ɻ

3.3.4 LDA

pythonͰ͸ɺscikit-leanϥΠϒϥϦͱ gensimϥΠϒϥϦͷೋͭͰ LDAΛؔ͏ߦ਺͕

ఏ͞ڙΕ͍ͯΔɻͲͪΒͰ΋ LDAΛ͜͏ߦͱ͕Ͱ͖Δ͕ɺຊڀݚͰ͸ɺgensimϥΠϒ

ϥϦΛ࢖༻ͨ͠ɻ͜ͷϥΠϒϥϦͰ͸ɺࣙॻɺίʔύεɺTfIdfϞσϧΛॱʹ࡞੒͠ɺͦ

ΕΒΛجʹ LDAϞσϧΛ࡞੒͢Δɻ࡞੒ͨ͠ LDAϞσϧ͔Β͸֤୯֤͕ޠτϐοΫʹ

ଐ͢Δ֬཰Λநग़͢Δ͜ͱ͕Ͱ͖ΔͨΊɺͦͷ৘ใ͔Βݮ࡟ݩ࣍༻ͷྻߦΛ࡞੒ͨ͠ɻ

3.3.5 Ϋϥελʔ෼ੳ

pythonͰ͸ɺscipyͱ͍͏ϥΠϒϥϦʹؚ·Ε͍ͯΔ linkageͱ͍͏ؔ਺Λ࢖༻͢Δ͜

ͱͰɺΫϥελʔ෼ੳΛ͜͏ߦͱ͕Ͱ͖ΔɻΫϥελʔ෼ੳΛࡍ͏ߦ͸ɺҾ਺ʹΑͬͯ

ํ๏ͱڑ཭ͷఆٛΛࢦఆ͢Δɻ·ͨɺfclusterͱ͍͏ؔ਺Λ࢖༻͢Ε͹ɺ֤γϥόεΛࢦ
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ఆͨ͠Ϋϥελʔ਺ʹ෼ྨ͢Δ͜ͱ͕ՄೳͰ͋Δɻ͞Βʹɺdendrogramͱ͍͏ؔ਺Λ࢖

༻͢Δ͜ͱͰɺΫϥελʔ෼ੳͨ݁͠ՌΛσϯυϩάϥϜͱͯ͠ग़ྗͰ͖Δɻ

3.4 ೔ຊޠWordNet

3.4.1 ೔ຊޠWordNetʹΑΔ୯֓ؒޠ೦ڑ཭ͷࢉग़ 5)

೔ຊޠWordNetͱ͸ɺڀݚཱࠃ։ൃ๏ਓ৘ใ௨৴ߏػڀݚ (NICT)ʹΑͬͯ։ൃ͞Ε

ͨɺ೔ຊޠͷ֓೦ࣙॻͷ͜ͱͰ͋ΔɻӳޠWordNetΛߏʹجங͞Ε͍ͯΔͨΊɺ೔ຊ

ޠΔ͜ͱ͕͋Δɻ೔ຊ͔ͭݟΔͱ͢ࡧݕ൛ͰޠͰ΋ɺӳޠΒͳ͍୯͔ͭݟWordNetͰޠ

WordNetͰ͸ɺݸʑͷ֓೦͕ synsetͱ͍͏୯Ґʹ·ͱΊΒΕ͓ͯΓɺଞͷ synsetͱҙຯ

తʹ݁ͼ͍͍ͭͯΔɻຊڀݚͰ͸ɺγϥόεʹग़͢ݱΔ֤୯ޠʹ͍ͭͯɺ୯ؒޠͷ֓೦

ɻͨ͠༺࢖ʹΊΔͨΊٻ཭Λڑ

೔ຊޠWordNetͰ͸ɺϧʔτͷ synset͔ΒԼҐͷ synset͕໦ߏ଄ͷΑ͏ʹଘͯ͠ࡏ

͓Γɺ֓೦ؒͷؔ܎Λද͍ͯ͠Δɻ͜ͷ synsetͷ͔ؔ܎Βɺ୯ؒޠͷ֓೦ڑ཭ΛٻΊΔɻ

ͨͩ͠ɺϧʔτͷ synset͸ෳ਺ଘ͠ࡏɺඞ্ͣҐԼҐͷ͕ؔ͋܎ΔΘ͚Ͱ͸ͳ͍ɻͦͷ

ͨΊɺ֓೦ڑ཭ΛٻΊΔํ๏͸ɺೋͭͷ୯ޠͷ synsetͷؔ܎ʹΑͬͯ࣍ͷΑ͏ʹมԽ͢

Δɻ͜͜Ͱɺ͋Δ୯ޠ a, bʹ͍ͭͯɺϧʔτ synset͔ΒͦΕͧΕͷ synset·Ͱͷஈ਺Λ

La, Lbɺೋͭͷڞ௨ͷ synsetͷஈ਺ΛCabͱ͢Δɻ

ಉҰͷ synsetʹଘ͢ࡏΔ৔߹

֓೦ڑ཭͸ 0ͱ͢Δɻ

ҟͳΔ synsetʹଘ͢ࡏΔ৔߹

֓೦ڑ཭͸ࣜ (3.15)ΑΓࢉग़͢Δɻ

ҟͳΔ synsetʹଘ͠ࡏɺsynsetؒʹෳ਺ͷϧʔτ͕͋Δ৔߹

Cab͕࠷େͱͳΔΑ͏ʹϧʔτΛͱΓɺCab͕Ұக͢Δ΋ͷͷதͰࣜ (3.15)ͷ࠷খ

஋Λ֓೦ڑ཭ͱ͢Δɻ

ෳ਺ͷ synsetʹଐ͢Δ৔߹

ͦΕͧΕͷڑ཭Λࣜ (3.15)ΑΓࢉग़͠ɺ࠷খ஋Λ֓೦ڑ཭ͱ͢Δɻ

synsetͷ͔ؔͭݟ͕܎Βͳ͍৔߹

֓೦ڑ཭͸ 1ͱ͢Δɻ

͋Δೋͭͷ୯͕֓ͭ࣋ޠ೦ͷྨࣅ౓Λ Sa,bͱ͢ΔͱɺLa, Lb, CabΛ༻͍ͯ࣍ͷࣜͰද
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ͤΔɻ

Sa,b =
2Cab

La + Lb
(3.14)

ࣜ (3.14)͸࠷େ஋͕ 1ʹͳΔΑ͏ਖ਼نԽ͞Ε͍ͯΔͨΊɺࣜ (3.15)ʹΑͬͯɺ֓೦ͷྨ

౓ࣅ Sa,bΛ֓೦ڑ཭Da,bʹม׵Ͱ͖Δɻ

Da,b = 1− Sa,b (3.15)

3.4.2 Ϋϥελʔ෼ੳʹΑΔݮ࡟ݩ࣍

Ϋϥελʔ෼ੳ͸ɺຊདྷݮ࡟ݩ࣍Λٕ͏ߦज़Ͱ͸ͳ͍ɻ͔͠͠ɺ֓೦ڑ཭Λجʹ୯ޠ

ͷΫϥελʔ෼ੳΛ͑ߦ͹ɺ୯ޠΛෳ਺ͷΫϥελʔʹ෼ྨ͢Δ͜ͱ͕Ͱ͖ɺͦͷ݁Ռ

Λ͕ݮ࡟ݩ࣍ʹجͰ͖Δɻ͜ͷख๏ΛΫϥελʔ෼ੳʹΑΔݮ࡟ݩ࣍ͱ͢Δɻ

୯ؒޠͷ֓೦ڑ཭Λ·ͱΊͨྻߦΛର৅ͱͯ͠Ϋϥελʔ෼ੳΛ͜͏ߦͱͰɺ֤୯͕ޠ

ͲͷΫϥελʔʹଐ͍ͯ͠Δ͔ͱ͍͏͜ͱ͕෼͔Δɻ·ͨɺ͜ ͷ৘ใͱɺࣜ (3.15)Λ༻͍ͯ

ͱͰɺࣜ͜͏ߦΛࢉܭʹج౓Λࣅͷྨؒޠग़ͨ͠୯ࢉ (3.16)ʹࣔ͢Ϋϥελʔ-୯͕ྻߦޠ

ੜ੒͞ΕΔɻ͜ ͜Ͱɺࣜ (3.16)ͷCi(i = 1, 2, . . . , N)͸֤Ϋϥελʔɺwj(j = 1, 2, . . . ,M)

͸֤୯ޠΛද͍ͯ͠Δɻai,jͷࣜࢉܭʹ͍ͭͯ͸ɺࡢ೥·ͰͷڀݚͰ࢖༻͞Εͨࣜࢉܭ 6)

ʹՃ͑ɺຊڀݚͰ͸ɺ৽ͨʹ༗ޮͱࢥΘΕΔೋछྨͷࣜࢉܭΛ࢖༻͢Δɻͦͷࡾछྨͷ

ࣜΛɺͦΕͧΕࣜ (3.17), (3.18), (3.19)ʹࣔ͢ɻࣜ (3.17)͸͜Ε·Ͱʹ࢖༻͞Εͨࣜࢉܭ

Ͱ͋Γɺຊڀݚʹ͓͚Δج४ͱͳΔɻ·ͨɺ৽͘͠࢖༻͢Δࣜ (3.18)ͱࣜ (3.19)͸ɺͦ

ΕͧΕΫϥελʔʹଐ͢Δ໊ࢺͱͦ͏Ͱͳ໊͍ࢺΛΑΓࠩผԽ͢Δ͜ͱɺΫϥελʔʹ

ଐ͢Δଐ͞ͳ͍ʹ͔͔ΘΒ໊֤ͣؒࢺͷ֓೦ڑ཭Λશͯར༻͢Δ͜ͱΛ໨తͱ͍ͯ͠Δɻ

CW =

⎛

⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎝

Term w1 w2 · · · wM

C1 a1,1 a1,2 · · · a1,M

C2 a2,1 a2,2 · · · a2,M
...

...
...

. . .
...

CN aN,1 aN,2 · · · aN,M

⎞

⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎠

(3.16)

– 15 –



ai,j =

⎧
⎨

⎩

1
|Ci|

∑
k∈Ci

Sk,j (wj ∈ Ci)

0 (wj /∈ Ci)
(3.17)

ai,j =

⎧
⎨

⎩
1 (wj ∈ Ci)

0 (wj /∈ Ci)
(3.18)

ai,j =
1

|Ci|
∑

k∈Ci

Sk,j (3.19)

͜ͷྻߦʹɺ୯ޠ-จॻྻߦΛֻ͚߹ΘͤΔ͜ͱͰɺΫϥελʔ-จॻྻߦΛ࡞੒Ͱ͖Δɻ

͜ΕʹΑͬͯɺࢦఆͨ͠Ϋϥελʔ਺·Ͱݩ࣍Λ͢ݮ࡟Δ͜ͱ͕Ͱ͖Δɻ
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ୈ4ষ ݧ࣮

ຊؾిߍ৘ใֶ޻ՊͷՊ໨ͷγϥόεΛର৅ͱ͠ɺݮ࡟ݩ࣍Λ্ͨ͠Ͱɺྨࣅ౓ࢉܭ

Λͨͬߦɻͨͩ͠ɺޒ೥ੜͷ࣌ʹ྆ίʔε߹ಉͰड͢ߨΔબ୒Պ໨ͷγϥόεʹ͍ͭͯ

͸ɺೋͭͷ͏ͪ ID͕ए͍ํͷΈΛऔΓѻͬͨɻର৅ͱͳΔγϥόε͸શ 122छͰ͋Γɺ

ͦͷ͏ͪઐ໳Պ໨͸ 73छͰ͋ͬͨɻ·ͨɺྨࣅ౓ࢉܭͷࡍ͸ɺܗଶૉղੳʹΑͬͯಘΒ

Εͨޠͷ͏ͪɺ໊ࢺͷΈΛऔΓѻͬͨɻର৅ͱͳΔ໊ࢺ͸ɺ૯਺ Ͱ͋ͬͨɻޠ3210

4.1 ͷ४උݧ࣮

4.1.1 ஙߏڥ؀

ஙͨ͠ɻߏΛڥΊͷ؀ͨ͏ߦΛࢉܭ౓ࣅଶૉղੳ΍ྨܗΊΔʹ͋ͨΓɺ·ͣ͸࢝Λݧ࣮

۩ମతʹ͸ɺpythonͰ࢖༻͢ΔϥΠϒϥϦͱMeCabͷΠϯετʔϧΛͨͬߦɻϥΠϒ

ϥϦ͸ɺpythonʹඪ४Ͱ෇ଐ͍ͯ͠Δ pipͱ͍͏πʔϧΛͯͬ࢖ΠϯετʔϧΛͨͬߦɻ

͔͠͠ɺMeCabʹؔͯ͠͸ɺΠϯετʔϧ͢Δ͚ͩͰ͸ python͔Βݺͼग़͢͜ͱ͕Ͱ

͖ͳ͍ɻͦͷͨΊɺ༗ࢤʹΑͬͯ࡞੒͞Εͨmecab-python-windowsͱ͍͏όΠϯσΟ

ϯάΛಋೖ͠ɺpython͔ΒMeCabΛݺͼग़ͤΔΑ͏ʹͨ͠ɻ

4.1.2 γϥόεͷσʔλͷऔಘ

γϥόεͷσʔλ͸ɺWebγϥόεͷҰཡ͕͍ͯͬࡌΔWebϖʔδͷϦϯΫ͔Β֤

γϥόεͷϖʔδ΁ඈͼɺͦΕͧΕͷςΩετσʔλΛநग़͢Δͱ͍͏ํ๏Ͱऔಘͨ͠ɻ

நग़ͨ͠σʔλ͸ɺਖ਼نදݱΛར༻ͯ͠ແବͳςΩετ΍ۭനΛল͖ɺςΩετϑΝΠ

ϧʹอଘͨ͠ɻϑΝΠϧʹอଘ͢Δࡍ͸ɺจࣈίʔυΛ pythonͰඪ४ͱͳ͍ͬͯΔ utf-8

ʹͨ͠ɻ͜ͷૢ࡞Ͱ͸ɺWebϖʔδͷςΩετΛऔಘ͢Δ requests ͱɺ֤γϥόε΁ͷ

ϦϯΫΛऔಘ͢Δ BeautifulSoup ͱ͍͏ೋͭͷϥΠϒϥϦΛ࢖༻ͨ͠ɻ

4.1.3 γϥόεͷσʔλͷܗଶૉղੳ

औಘͨ͠γϥόεͷσʔλʹରͯ͠ɺMeCabΛܗͯ͠༺࢖ଶૉղੳΛͨͬߦɻ·ͨɺ

ͦͷ݁ՌΛҎԼʹࣔࣜ͢ܗͰmecabϑΝΠϧʹอଘͨ͠ɻ

ද૚ܗ ඼ࢺ,඼ࡉࢺ෼ྨ 1,඼ࡉࢺ෼ྨ 2,඼ࡉࢺ෼ྨ ಡΈ,ൃԻ,ܗݪ,ܗ༺׆,ܕ༺׆,3

ɻͦͨͬߦଶૉղੳΛܗͯ͠༺࢖Ͱ͸ɺඪ४Ͱ༻ҙ͞ΕͨMeCabͷࣙॻΛݧճͷ࣮ࠓ
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ͷͨΊɺઐ໳༻ޠΛத৺ʹɺ෼ׂ͞ΕΔ໊͔͍͕ͭ͘ࢺଘͨ͠ࡏɻຊདྷͰ͋Ε͹ɺ͜Ε

Βͷ໊ࢺ͸Ұͭͷ໊ࢺͱͯ͠ೝࣝ͞ΕΔͷ͕ཧ૝తͰ͋Δɻ͔͠͠ɺ෼ׂ͞Ε໊ͨࢺΛ

શͯಛఆ͢Δʹ͸ɺ3000Λ௒͑Δ໊ࢺΛҰͭҰͭ֬ೝ͢Δඞཁ͕͋Δɻͨͩɺ΋͜͠ͷ

༺Ͱ࿙Ε͕ੜͯ͡͠·͏ͱɺՊ໨͝ͱʹ৚݅ͷ͹Β͖͕ͭग़ͯ͠·͏ɻ·ͨɺઐ໳ۀ࡞

Ͱ͖ͳ͘ͳΔͱ͍ͬͨ໰୊΋ൃੜݟWordNetͰൃޠͱͯ͠ѻ͏ͱɺ೔ຊࢺΛҰͭͷ໊ޠ

͢Δɻ͜ΕΒͷཧ༝͔Βɺࠓճ͸ඪ४ͷࣙॻʹͯܗଶૉղੳΛͨͬߦɻ

4.1.4 TfIdfͷࢉܭ

mecabϑΝΠϧʹอଘ͞ΕͨσʔλΛಡΈࠐΈɺࣗ࡞ͷؔ਺Ͱ TfIdfΛͨ͠ࢉܭɻ۩

ମతͳࢉܭखॱʹ͍ͭͯ͸ɺҎԼʹࣔ͢௨ΓͰ͋Δɻ·ͨɺ͜ͷૢ࡞ͰಘΒΕΔྻߦ͸ɺ

ࣜ ,ΛͱΔɻ͜͜Ͱɺdocࣜܗࣔ͢ʹ(4.1) w͸ͦΕͧΕNݸͷจॻɺMݸͷ໊ࢺΛࣔ͠ɺ

Idoci,wj ͸ dociʹ͓͚ΔwjͷTfIdf஋Λද͢ɻຊڀݚʹ͓͍ͯ͸ɺจॻ਺N͕ 122ɺ໊ࢺ

ͷ਺M ͕ 3210Ͱ͋ͬͨɻ

Ұൠతʹ͸ɺࣜ (4.1)͸໊ࢺ-จॻྻߦͷࣜܗΛͱΔ͕ɺpythonʹ͓͍ͯ͸จॻ-໊ߦࢺ

ྻͷࣜܗͰѻ͏ͷ͕ελϯμʔυͱͳ͍ͬͯΔɻ·ͨɺϥΠϒϥϦ΋ͦͷࣜܗΛલఏͱ

͍ͯ͠ΔͨΊɺຊڀݚͰ͸ҰൠతͳྻߦΛసஔͨࣜ͠ܗΛͱΔɻ·ͨɺ͜ΕҎ߱ͷۀ࡞

ʹ͍ͭͯ΋ɺྻߦ͸ಉ༷ͷࣜܗͰѻ͏ɻ

1. mecabϑΝΠϧΛಡΈࠐΉͱಉ࣌ʹɺ໊ࢺΛ͢΂ͯ֨ೲͨ͠ೋݩ࣍Ϧετͱɺ໊

੒͢Δɻ࡞ϦετΛݩ࣍ͷछྨΛ֨ೲͨ͠Ұࢺ

2. collections ϥΠϒϥϦΛ༻໊͍ͯ͝ࢺͱʹग़ݱճ਺ΛΧ΢ϯτ͠ɺTfͷೋݩ࣍Ϧ

ετΛ࡞੒͢Δɻ

3. ಉ༷ͷϥΠϒϥϦΛ࢖༻͠ IdfͷҰݩ࣍ϦετΛ࡞੒͢Δɻ

4. TfͷϦετͱ IdfͷϦετΛ͔͚߹ΘͤɺTfIdfͷྻߦΛ࡞੒͢Δɻ

⎛

⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎝

Term w1 w2 . . . wM

doc1 Idoc1,w1 Idoc1,w2 · · · Idoc1,wM

doc2 Idoc2,w1 Idoc2,w2 · · · Idoc2,wM

...
...

...
. . .

...

docN IdocN ,w1 IdocN ,w2 · · · IdocN ,wM

⎞

⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎠

(4.1)
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4.2 σʔλͷݮ࡟ݩ࣍

4.2.1 ओ੒෼਺ͷܾఆ

pythonͷ scikit-learnϥΠϒϥϦͰ༻ҙ͞Ε͍ͯΔؔ਺Λ࢖༻͠ɺݮ࡟ݩ࣍Λࡍͨͬߦ

ͷྦྷੵد༩཰ΛٻΊͨɻͦͷ݁Ռɺओ੒෼͕ 50ͷدੵྦྷʹ࣌༩཰͕ 80ύʔηϯτҎ্

ʹͳͬͨͨΊɺओ੒෼ͷ਺Λ 50ͱͨ͠ɻຊདྷͷγϥόεͷ਺͕ Ͱ͋ΔͨΊɺ͜Εݸ122

͔Β࡞ૢ͏ߦʹΑͬͯɺ72ݩ࣍෼ͷݮ࡟Λ͢Δ͜ͱ͕Ͱ͖Δɻ

4.2.2 LSAʹΑΔݮ࡟ݩ࣍

TfIdf஋͕֨ೲ͞Εͨจॻ-໊ྻߦࢺʹର͠ɺLSAʹΑΔݮ࡟ݩ࣍Λͨͬߦɻ͜ͷૢ࡞

ʹΑͬͯಘΒΕͨྻߦ͸ɺίϯϚ۠੾ΓͰςΩετϑΝΠϧʹอଘͨ͠ɻ

4.2.3 LDAʹΑΔݮ࡟ݩ࣍

੒࡞ΛྻߦʹجτϐοΫʹଐ͢Δ֬཰Λ֤͕ࢺ੒ͨ͠LDAϞσϧ͔ΒಘΒΕ໊֤ͨ࡞

͠ɺͦͷྻߦΛจॻ-໊ྻߦࢺʹֻ͚߹ΘͤΔ͜ͱͰɺݮ࡟ݩ࣍Λͨͬߦɻ͜͜ͰɺLDA

ϞσϧΛ࡞੒͢Δࡍͷύϥϝʔλ͸ɺ͢΂ͯσϑΥϧτͷ஋ʹઃఆͨ͠ɻ͜ͷૢ࡞ʹΑͬ

ͯಘΒΕͨྻߦ͸ɺίϯϚ۠੾ΓͰςΩετϑΝΠϧʹอଘͨ͠ɻ

4.2.4 Ϋϥελʔ෼ੳʹΑΔݮ࡟ݩ࣍

Ϋϥελʔ෼ੳʹΑΔݮ࡟ݩ࣍Λ͏ߦʹ͋ͨΓɺ·ͣ͸ࣜ (3.15)Λ༻໊͍ͯؒࢺͷ֓

೦ڑ཭Λͨ͠ࢉܭɻ·ͨɺͦͷ݁ՌΛλϒ۠੾ΓͰςΩετϑΝΠϧʹอଘͨ͠ɻ͜ͷ

ͷ͏ͪࢺͷ໊ݸɺ3210ࡍ ͍ͯͭʹWordNetʹొ࿥͞Ε͓ͯΒͣɺͦΕΒޠ೔ຊ͕ݸ988

͸֓೦ڑ཭Λ͠ࢉܭͳ͔ͬͨɻͦͷޙɺಘΒΕ໊ͨؒࢺͷ֓೦ڑ཭Λجʹɺݮ࡟ݩ࣍༻

ͷΫϥελʔ-໊ྻߦࢺΛ࡞੒ͨ͠ɻ۩ମతͳखॱʹ͍ͭͯ͸ɺҎԼʹࣔ͢௨ΓͰ͋Δɻ

1. ࣜ (3.15)Λ༻໊͍ͯؒࢺͷྨࣅ౓Λ͠ࢉܭɺྻߦΛ࡞੒͢Δɻ

2. Ϋϥελʔ෼ੳʹΑͬͯɺ໊ࢺΛ 50ͷΫϥελʔʹ෼ྨ͢Δɻ

3. Ϋϥελʔ෼ੳͷ݁ՌʹͦΕͧΕࣜ (3.17), (3.18), (3.19)Λద༻͠ɺࣜ (3.16)ʹࣔ

੒͢Δɻ࡞Λྻߦ͢

ͷΫϥελʔ਺Λࢺ໊ 50ʹઃఆͨ͠ͷ͸ɺLSA΍ LDAͷ࣌ͱޙݮ࡟ݩ࣍ͷݩ࣍Λ߹

ΘͤΔͨΊͰ͋Δɻ·ͨɺΫϥελʔ෼ੳʹ͍ͭͯ͸࠷ԕྡ๏ͱ΢Υʔυ๏ͷೋͭͷख

๏Ͱͨͬߦɻͦͷཧ༝͸ɺ֓೦ڑ཭͸ϢʔΫϦουڑ཭΍Ϛϯϋολϯڑ཭ͱ͸ҧ͍ɺ
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దͳख๏͕൑அͰ͖ͳ͍͔ΒͰ͋Δɻͦ͜Ͱ྆ऀΛൺֱ͠ɺͲͪΒ͕ΑΓ༗ޮͱ͍͑࠷

Δ͔ݕ౼ͨ͠ɻ࠷ऴతʹ͸ɺTfIdf஋͕֨ೲ͞Εͨจॻ-໊ݮ࡟ݩ࣍ʹྻߦࢺ༻ͷΫϥε

λʔ-໊ྻߦࢺΛసஔֻ͚ͯ͠߹Θͤɺݮ࡟ݩ࣍ΛͨͬߦɻຊڀݚͰ͸ɺΫϥελʔ෼ੳ

ͷख๏͕ೋछྨɺΫϥελʔ-໊ྻߦࢺੜ੒ͷ͕ࣜࡾछྨͰ͋ΔͨΊɺ࿡छྨͷ͕ྻߦੜ

੒͞Εͨɻ

4.3 ࢉܭ౓ͷࣅྨ

LSA, LDA, Ϋϥελʔ෼ੳͷͦΕͧΕͷख๏ʹΑͬͯ͞ݮ࡟ݩ࣍Εͨྻߦʹ͍ͭͯɺ

cosྨࣅ౓Λͨ͠ࢉܭɻ·ͨɺͦͷ݁ՌΛྻߦͱͯ͠ग़ྗ͠ɺίϯϚ۠੾Γʹͯ͠ςΩε

τϑΝΠϧʹอଘͨ͠ɻ

4.4 Ռ݁ݧ࣮

4.4.1 ՌͷධՁํ๏݁ݧ࣮

ͷ࢜Ռʹ͍ͭͯ͸ɺγϥόεಉ݁ݧ࣮ cosྨࣅ౓͕֨ೲ͞ΕͨྻߦΛର৅ͱͯ͠΢Υʔ

υ๏Λ༻͍ͨΫϥελʔ෼ੳΛ͍ߦɺͦͷ݁Ռग़ྗ͞ΕΔσϯυϩάϥϜΛൺֱ͢Δ͜

ͱͰධՁ͢Δ༧ఆͰ͋ͬͨɻ͔͠͠ɺࠓճ͸ྨࣅ౓ࢉܭͷର৅ͱͨ͠γϥόεͷ਺͕ଟ

͘ɺͦͷ··Ͱ͸σϯυϩάϥϜʹΑΔՄࢹԽ͕ࠔ೉Ͱ͋ΔɻͦͷͨΊɺಛʹઐ໳Պ໨

ͷγϥόεʹ͍ͭͯΫϥελʔ෼ੳΛ͍ߦɺग़ྗ͞ΕΔσϯυϩάϥϜͰධՁΛ͜͏ߦ

ͱͱ͢Δɻ·ͨɺΫϥελʔ෼ੳʹΑΔݮ࡟ݩ࣍Λͨͬߦσʔλʹ͍ͭͯ΋छྨ͕ଟ͍

ͨΊɺࣜ (3.18), (3.19)Λద༻ͨ͠৔߹ʹ͍ͭͯ͸ɺ୅දͯ͠΢Υʔυ๏ͷ݁ՌΛऔΓѻ

͏͜ͱͱ͢ΔɻධՁͷࡍ͸ɺLSAʹΑΔݮ࡟ݩ࣍ΛͨͬߦσʔλͷσϯυϩάϥϜΛج

४ͱ͢Δɻ

4.4.2 LSAʹΑΔݮ࡟ݩ࣍ΛࡍͨͬߦͷՊ໨ؒྨࣅ౓

LSAʹΑΔݮ࡟ݩ࣍Λͨ͠σʔλʹ͍ͭͯྨࣅ౓ࢉܭΛ͍ߦɺσϯυϩάϥϜͱͯ͠

ग़ྗͨ݁͠ՌΛ Figure 4.1 ʹࣔ͢ɻ

·ͣɺՊ໨໊ͷޙ࠷ʹ෇͘ΞϧϑΝϕοτ΍ϩʔϚ਺ࣈΛআ͖ಉ໊͡લΛ΋ͭՊ໨ʹ

ண໨͢Δͱɺ΄΅શͯͷՊ໨͕࠷ॳʹ݁߹͍ͯ͠Δɻ·ͨɺ࣮ܥݧ΍ϓϩάϥϜܥɺ෺

ཧֶܥɺճ࿏ܥͷՊ໨ʹ͍ͭͯ΋ૣ͍λΠϛϯάͰ݁߹͠ɺΫϥελʔΛܗ੒͍ͯ͠Δɻ

Ұ൪େ͖͍ೋͭͷΫϥελʔͰൺֱ͢Δͱɺେ·͔ʹϓϩάϥϛϯά΍࣮ݧͱ͍࣮ͬͨ
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ફࣜܗͷՊ໨ͱɺࣜܗٛߨͷՊ໨ʹ෼ྨ͞Ε͍ͯΔɻ͍ͨͩͯ͘͠ݟ͔͘ࡉͱɺը૾ॲ

ཧͱϓϥζϚֶ޻ɺൃมిֶ޻ͷΑ͏ʹɺଞ෼໺ͷՊ໨ͱͷ݁߹͕ૣ͍Պ໨΋਺఺ଘࡏ

͢Δɻ

૯߹తʹ൑அ͢Δͱɺ΄΅ಉܥ౷ͷՊ໨ಉ࢜ͰΫϥελʔΛߏ੒͠ɺେ͖ͳ෼ྨ΋Պ

໨ͷࣜܗʹԊ͍ͬͯΔͨΊɺج४ͱͯ͠໰୊ͳ͍ͱ͍͑Δɻ

4.4.3 LDAʹΑΔݮ࡟ݩ࣍ΛࡍͨͬߦͷՊ໨ؒྨࣅ౓

LDAʹΑΔݮ࡟ݩ࣍Λͨ͠σʔλʹ͍ͭͯྨࣅ౓ࢉܭΛ͍ߦɺσϯυϩάϥϜͱͯ͠

ग़ྗͨ݁͠ՌΛ Figure 4.2 ʹࣔ͢ɻ

LSAͱൺֱ͢ΔͱɺΫϥελʔͷߏ੒͕େ͖͘ҟͳ͍ͬͯΔɻLDAͰ͸ɺશମతʹ

݁߹͢ΔλΠϛϯά͕ૣ͘ɺૣ͍ஈ֊Ͱେ͖ͳೋͭͷ෼ྨ͕͞Ε͍ͯΔɻ͔͠͠ɺେ͖

ͳೋͭͷ෼ྨʹ͍ͭͯ͸ɺLSAͷΑ͏ͳ໌֬ͳج४͕ݟड͚ΒΕͳ͍ɻ࣮ܥݧ΍ϓϩά

ϥϜܥͷՊ໨͸ɺมԽ͕গͳ͍ͱ͜Ζ΋͋Δ͕ɺճ࿏ܥ΍෺ཧֶܥͷՊ໨͸ଐ͢ΔΫϥ

ελʔ͕͔ͳΓมԽ͍ͯ͠Δɻ͞Βʹɺ৘ใίʔεͱిؾίʔεͷՊ໨͕͍ࠞͯ͠ࡏΔ

Ϋϥελʔ΋૿͍͑ͯΔɻͨͩɺಉ໊ͷՊ໨ʹ͍ͭͯ͸ɺ݁߹͕ૣ͍΋ͷ͕ଟ͘ͳͬͯ

͍Δɻ

૯߹తʹ൑அ͢Δͱɺ݁߹͕ૣ͍ͱ͍͏ಛ௃͕͋Δ͕ɺΑΓద੾ͳ෼ྨ͕͞Ε͍ͯΔ

ͱ͸͍ݴ೉͍ɻ

4.4.4 Ϋϥελʔ෼ੳʹΑΔݮ࡟ݩ࣍ΛࡍͨͬߦͷՊ໨ؒྨࣅ౓

Ϋϥελʔ෼ੳΛͨ͠ݮ࡟ݩ࣍ͯ͠༺࢖σʔλʹ͍ͭͯྨࣅ౓ࢉܭΛ͍ߦɺσϯυϩ

άϥϜͱͯ͠ग़ྗͨ݁͠ՌΛ Figure 4.3 ͔Β Figure 4.6 ʹࣔ͢ɻ

·ͣ͸ Figure 4.3 ʹࣔ͞ΕΔɺ΢Υʔυ๏ͱࣜ (3.17)Λ༻͍ͯݮ࡟ݩ࣍Λͨͬߦσʔ

λʹண໨͢ΔɻLSAͱൺֱ͢Δͱɺಉ໊ɺಉܥ౷ͷՊ໨͕͔ͳΓ෼཭ͯ͠͠·͍ͬͯΔɻ

ಛʹిؾճ࿏΍෺ཧֶܥͷՊ໨͕ݦஶͰ͋ΓɺಉΫϥελʔʹଐ͍ͯ͠ΔՊ໨͕গͳ͘

ͳ͍ͬͯΔɻ·ͨɺLSAͱڞ௨͢Δ΋ͷ΋ଟ͍͕ɺଞ෼໺ͱͷ݁߹͕ૣ͍Պ໨΋૿͑ͯ

͍Δɻͨͩɺ͜Ε·Ͱͷख๏ͱେ͖͘ҟͳ͍ͬͯΔ఺΋͋ΓɺͦΕ͕େ͖ͳΫϥελʔ

ͷߏ੒Ͱ͋Δɻ͜ͷख๏ʹ͓͍ͯ͸େ͖ͳΫϥελʔ͕͋ͭࡾΓɺͦΕͧΕʹଐ͢ΔՊ

໨͕େ·͔ʹ৘ใܥɺిܥؾɺ࣮ܥݧʹ෼͔Ε͍ͯΔɻLSA΍ LDAͰ͸େ͖ͳΫϥε

λʔͰͱΒ͑ͯ΋͜ͷΑ͏ͳ෼͔ΕํΛ͓ͯ͠Βͣɺ৘ใܥͱిݱʹޓަ͕ܥؾΕΔՕ
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ॴ΋ଘ͍ͨͯ͠ࡏɻͦͷͨΊɺҰ֓ʹෆద੾ͳ෼ྨ͕͞Ε͍ͯΔͱ͸͍ݴ೉͍ɻ

ʹ࣍ Figure 4.4 ʹࣔ͞ΕΔɺ΢Υʔυ๏ͱࣜ (3.18)Λ༻͍ͯݮ࡟ݩ࣍Λͨͬߦσʔλ

ʹண໨͢Δɻ޲܏ͱͯ͠͸ࣜ (3.17)Λ༻͍ͨ࣌ͱͨࣅ෦෼΋͋Δ͕ɺ͍͔ࡉΫϥελʔ

ͷߏ੒͕ΑΓ͹Β͚ͯ͠·͍ͬͯΔɻ͜Ε·Ͱൺֱతૣ͍ஈ֊Ͱ݁߹͍ͯͨ͠ϓϩάϥ

ϛϯά΍࣮ܥݧͷՊ໨͕ɺҰ෦ผͷΫϥελʔʹଐ͍ͯ͠Δͱ͍͏݁Ռʹͳͬͨɻطʹ

෼཭͍ͯͨ͠ిؾճ࿏΍෺ཧֶܥͷՊ໨΋͞Βʹ͹Β͚ɺผʑͷΫϥελʔʹଐ͍ͯ͠

Δɻେ͖ͳΫϥελʔʹ͍ͭͯ͸ɺిܥؾ΍৘ใ͕͋ܥΔఔ౓ݻ·͍ͬͯΔ͕ɺ࣮ݧʹ

͍ͭͯ͸໌֬ͳ෼ྨ͕͞Εͳ͘ͳ͍ͬͯΔɻ

͞Βʹ Figure 4.5 ʹࣔ͞ΕΔɺ΢Υʔυ๏ͱࣜ (3.19)Λ༻͍ͯݮ࡟ݩ࣍Λͨͬߦσʔ

λʹண໨͢Δɻ͜ͷख๏͸ଞͷख๏ͱൺ΂ɺΫϥελʔͷ಺༰Ҏલʹγϥόεͷ݁߹ε

ϐʔυ͕େ͖͘ҟͳ͍ͬͯΔɻ͜Ε·Ͱ͸Ϋϥελʔؒͷڑ཭͕໿ 8ͱͳΔ෦෼Ͱશγ

ϥόε͕݁߹͍ͯͨ͠ͷʹର͠ɺ͜ͷख๏Ͱ͸Ϋϥελʔؒͷڑ཭͕໿ 0.35ͱͳΔ෦෼

Ͱશγϥόε͕݁߹͢Δɻ͜͏ͳΔͷ͸ɺγϥόεಉ࢜ͷྨࣅ౓͕΄΅ 99ύʔηϯτΛ

௒͍͑ͯΔ͔ΒͰ͋Δɻࣜ (3.19)Λ༻͍ͯݮ࡟ݩ࣍༻ͷྻߦΛ࡞੒ͨ͠৔߹ɺྻߦͷ஋

ΕΔɻ؊৺ͳγϥόεͷ෼ྨ݁Ռʹ͍ͭͯ͸ɺಉݱ௨ͬͯ͠·͍ɺ͜ͷΑ͏ͳ݁Ռ͕ࣅ͕

ͷՊ໨Ͱ͋ܥݧΕͨͷ͸࣮ݱ౷ͷՊ໨ͷ෼཭͕͞Βʹܹ͘͠ͳ͍ͬͯΔɻಛʹมԽ͕ܥ

Δɻ͜Ε·Ͱ͸Ұ෦Λআ͖ಉҰΫϥελʔʹଐ͍͕ͯͨ͠ɺࠓճ͸఺͢ࡏΔΑ͏ʹͳͬ

ͨɻͦͷଞʹ΋ɺಉ໊Պ໨͕࠷ॳʹ݁߹͠ͳ͘ͳͬͨΓɺಉܥ౷Պ໨Ͱߏ੒͞ΕͨΫϥ

ελʔ͕େ෯ʹݮগͨ͠Γ͍ͯ͠Δɻͨͩɺେ͖ͳΫϥελʔͰͨݟͱ͖ʹɺ৘ใܥͱ

Δɻ͍ͯͬ࢒Ͱ෼͔ΕΔͱ͍͏ಛ௃͸ଟগܥؾి

ʹޙ࠷ Figure 4.6 ʹࣔ͞ΕΔɺ࠷ԕྡ๏ͱࣜ (3.17)Λ༻͍ͯݮ࡟ݩ࣍Λͨͬߦσʔλ

ʹண໨͢ΔɻLSAͱൺֱ͢Δͱɺ͍͔ࡉΫϥελʔʹ͍ͭͯͨࣅ෦෼͕਺͔ॴ͋ΔͷΈ

Ͱɺશମతʹ͸େ͖͘ߏ଄͕มΘ͍ͬͯΔɻྫ͑͹ɺిࢠ෺ੑͱԠ༻෺ཧ IIɺΤωϧΪʔ

มֶ޻׵ͱύϫʔΤϨΫτϩχΫεͱ͍ͬͨ෦෼͸݁߹͢Δૣ͕͍ͯ͞ࣅΔ͕ɺͦͷଞ

ʹ͍ͭͯ͸ྨ͢ࣅΔ఺͕গͳ͍ɻ·ͨɺಉܥ౷ͷՊ໨ɺಛʹճ࿏ܥ΍ϓϩάϥϜ͕ܥಉ

͡Ϋϥελʔʹଐ͍ͯ͠ͳ͍͜ͱ͕ଟ͍ɻΫϥελʔؒͷڑ཭ͷଌఆํ๏Ҏ֎ͷ৚͕݅

ಉ͡ Figure 4.3 ͱൺ΂ͯ΋ɺྨ͢ࣅΔ఺͕গͳ͍ɻ͍͔ࡉΫϥελʔ͸ͱ΋͔͘ɺେ͖

ͳΫϥελʔͰͯݟ΋ɺ৘ใܥͱిܥؾʹ͋Δఔ౓෼͔Ε͍ͯΔͱ͍ͬͨಛ௃΋ͳ͍ɻ

ͦͷͨΊɺ࠷ԕྡ๏Λ༻͍ͨ෼ྨ͸ద౰Ͱͳ͍ͱ͍͑Δɻ

૯߹తʹ൑அ͢ΔͱɺͲͷख๏ʹ͓͍ͯ΋LSA΄Ͳͷ͍͔ࡉΫϥελʔͷ෼ྨ͕Ͱ͖
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ͣɺΑΓద੾ͳख๏͕͔ͨͬͭݟΘ͚Ͱ͸ͳ͍ͱ͍͑Δɻͨͩ͠ɺ΢Υʔυ๏ͱࣜ (3.17)

Λ༻͍ͨख๏Ͱ͋Ε͹ɺՊ໨Λେ͖͘෼ྨ͢Δ͜ͱ͕Ͱ͖ɺίʔε͝ͱͷྨࣅ౓Λ೺Ѳ

͢Δͷʹ͸͍͍ͯ޲Δͱ͍͑Δɻ

4.5 ࡯ߟ

4.5.1 LSA, LDA, Ϋϥελʔ෼ੳͷൺֱ

४ͱ͍ͯͨ͠جͰ͸ɺݧճͷ࣮ࠓ LSAʹΑΔ࠷͕ݮ࡟ݩ࣍దͱ͍͏݁Ռʹͳͬͨɻ͠

͔͠ɺຊདྷͰ͋Ε͹ɺLSAΛൃలͤͨ͞ख๏Ͱ͋ΔLDAʹΑΔݮ࡟ݩ࣍ͷํ͕ɺΑΓྑ

͍݁ՌΛ΋ͨΒ͢͸ͣͰ͋Δɻͦ͏ͳΒͳ͔ͬͨͷ͸ɺࠓճͷύϥϝʔλͷઃఆ͕ݩ࣍

͸ɺ൓෮͢Δʹࡍ੒͢Δ࡞ΒΕΔɻLDAϞσϧΛ͑ߟͳ͔͔ͬͨΒͩͱ͍͍ͯ޲ʹݮ࡟

จॻ਺΍ɺऔΓѻ͏֬཰ͷ࠷௿஋౳Λઃఆ͢Δ͜ͱ͕Ͱ͖ΔɻͦΕΒΛมԽͤ͞Δ͜ͱ

ͰɺΑΓྑ͍ݮ࡟ݩ࣍ͱͳΔՄೳੑ͕͋Δɻ·ͨɺ֤τϐοΫʹ͓͚Δ໊֤͕ࢺଐ͢Δ

֬཰ΛશͯऔΓѻͬͨ͜ͱ΋ɺ͕ݮ࡟ݩ࣍ෆద੾ʹͳͬͨݪҼͩͱ͑ߟΒΕΔɻLDAϞ

σϧ͔Β໊֤֤͕ࢺτϐοΫʹଐ͢Δ֬཰Λநग़͠Α͏ͱ͢ΔͱɺσϑΥϧτͰ͸֬཰

ͷ্͍ߴҐ ΂ͯͷཁૉ͕͢ʹޙݮ࡟ݩ࣍ͷΈ͕நग़͞ΕΔɻ͔͜͠͠ͷ৔߹ͩͱɺݸ10

0ʹͳͬͯ͠·͏จॻ͕ݱΕͯ͠·ͬͨͨΊɺ֤τϐοΫʹଐ͢Δ֬཰͕௿໊͍ࢺ΋ɺܭ

Ͱ͖Ε͹ɺෆࢹΛແࢺΔΛಘͳ͔ͬͨɻ΋͠ԿΒ͔ͷํ๏Ͱ֬཰ͷ௿໊͍ͤ͟༺࢖ʹࢉ

ద੾Ͱ͸ͳ͘ͳΔͱ͑ߟΕΒΔɻ·ͨɺΫϥελʔ෼ੳʹΑΔݮ࡟ݩ࣍ʹ͍ͭͯ͸ɺͲ

ͷํ๏΋ LSA΄Ͳద੾ͳ͕ݮ࡟ݩ࣍Ͱ͖͍ͯͳ͔ͬͨɻ͜Ε͸ɺख๏ࣗମ͕༗ޮͰͳ͍

ͱ͍͏Մೳੑ΋͋Δ͕ɺ೔ຊޠWordNetʹొ࿥͞Ε໊͕ͨࢺগͳ͔ͬͨ͜ͱ΋ݪҼͰ͋

Δͱ͑ߟΒΕΔɻࠓճ͸ɺγϥόεʹग़ࢺ໊ͨ͠ݱͷ͏ͪɺ໿ 30ύʔηϯτͷ໊͕ࢺ೔

ຊޠWordNetʹొ࿥͞Ε͓ͯΒͣɺ֓೦ڑ཭ΛٻΊΔ͜ͱ͕Ͱ͖ͳ͔ͬͨɻ΋͜͠ΕΒ

ͷ໊ࢺʹ͍ͭͯɺӳޠʹஔ্͖ͨ͑׵ͰӳޠWordNetΛ༻͍ͯ֓೦ڑ཭ͷ͕ࢉܭͰ͖Ε

͹ɺΫϥελʔ෼ੳͷ݁Ռ΋มԽ͢Δɻͦ͏ͳΕ͹ɺ͕ݮ࡟ݩ࣍ΑΓྑ͘ͳΔՄೳੑ͕

͋Δɻ͔͠͠ɺ೔ຊޠWordNetʹଘ͠ࡏͳ໊͍ࢺΛ͢΂ͯӳޠʹม͢׵Δ৔߹ͷྔۀ࡞

͸ଟ͘ɺӳޠͰ΋͔ͭݟΒͳ͍Մೳੑ͕͋Δͱ͍͏ܽ఺͕͋Δɻ

4.5.2 Ϋϥελʔ෼ੳಉ࢜ͷൺֱ

Ϋϥελʔ෼ੳʹΑΔݮ࡟ݩ࣍ʹ͓͍ͯ͸ɺ΢Υʔυ๏ͱࣜ (3.17)Λ༻͍ͨݮ࡟ݩ࣍

ԕྡ๏ͱൺ΂࠷΋ɺ͍͓ͯʹݮ࡟ݩ࣍దͰ͋ͬͨɻ͜ΕΑΓɺγϥόεͷσʔλͷ࠷͕
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΢Υʔυ๏͕༗ޮͰ͋Δ͜ͱ͕֬ೝͰ͖ͨɻ·ͨɺΫϥελʔ-໊ྻߦࢺΛ࡞੒͢Δࡍʹ

ΔࣜΛɺࣜ͢༺࢖ (3.18), (3.19)ʹ͢Δͱվѱͱͳͬͯ͠·͏͜ͱ͕ൃ֮ͨ͠ɻͦ͜Ͱɺ

ͦΕͧΕͷ໰୊఺ʹ͍ͭͯ͢࡯ߟΔɻ·ͣࣜ (3.18)Ͱ͋Δ͕ɺ͜ͷࣜͷ໰୊఺͸ɺΫϥ

ελʔ಺Ͱͷॏཁ౓ྀ͕͞ߟΕ͍ͯͳ͍͜ͱͰ͋Δɻ͋ΔΫϥελʔʹଐ͢Δ໊ࢺ͸ɺ

΄ͱΜͲͷ৔߹ͰͦΕͧΕͷॏཁ౓͕ҟͳΔ͕ɺ͜ͷࣜͰ͸౳͘͠ 1ʹͳΔɻͦͷͨΊɺ

ॏཁ౓͕௿໊͍ࢺ΋ॏཁ౓͕Ҿ্͖͛ΒΕͯ͠·͍ɺจॻͷ֤Ϋϥελʔ΁ͷґଘ౓͕

େ͖͘ͳͬͯ͠·͏ɻຊདྷ͸Ϋϥελʔʹଐ͢Δ໊ࢺͱͦ͏Ͱͳ໊͍ࢺΛΑΓࠩผԽ͢

Δ͜ͱΛ໨తͱ͍͕ͯͨ͠ɺಘΒΕΔԸܙΑΓѱӨڹͷํ͕େ͖͘ͳͬͯ͠·ͬͨͱߟ

͑ΒΕΔɻ·ͨࣜ (3.19)Ͱ͋Δ͕ɺ͜ͷࣜͷ໰୊఺͸ɺ֤Ϋϥελʔʹଐ͞ͳ໊͍ࢺʹ

͍ͭͯ΋ॏཁ౓Λ͍ͯ͠ࢉܭΔ͜ͱͰ͋Δɻ͜ΕʹΑΓɺ໊֤ࢺͷॏཁ౓͕ฏۉԽ͞Εɺ

શͯͷจॻͷ֤Ϋϥελʔ΁ͷґଘ౓͕ࣅ௨ͬͯ͠·͏ͱ͍͏݁Ռʹͳͬͨɻ͜ͷࣜʹ

΋ɺ໊֤ؒࢺͷ֓೦ڑ཭Λશͯ׆༻͠ଛࣦΛ཈͑Δͱ͍͏໨త͕͕͋ͬͨɺѱӨڹͷํ

͕େ͖͘ͳͬͯ͠·ͬͨͱ͑ߟΒΕΔɻ
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Figure 4.1 Result of dimension reduction by LSA
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Figure 4.2 Result of dimension reduction by LDA
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Figure 4.3 Result of dimension reduction by cluster analysis using Ward method and

Eq.(3.17)
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Figure 4.4 Result of dimension reduction by cluster analysis using Ward method and

Eq.(3.18)
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Figure 4.5 Result of dimension reduction by cluster analysis using Ward method and

Eq.(3.19)
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Figure 4.6 Result of dimension reduction by cluster analysis using complete method

and Eq.(3.17)

– 30 –



ୈ5ষ ݁࿦

ຊڀݚͰ͸ɺຊؾిߍ৘ใֶ޻ՊͷՊ໨ͷγϥόεʹ͍ͭͯɺσʔλͷݩ࣍Λ͠ݮ࡟

্ͨͰɺྨࣅ౓ࢉܭΛͨͬߦɻ·ͨɺ͜ͷۀ࡞Ͱ༻͍ͨσʔλͷݩ࣍Λ͢ݮ࡟Δ֤ख๏

ʹ͍ͭͯɺͦΕͧΕͷ༗ޮੑΛݕ౼ͨ͠ɻ

खॱͱͯ͠ɺ·ͣ͸γϥόεͷσʔλͷऔಘɺܗଶૉղੳɺTfIdf஋ͷࢉग़ɺ೔ຊޠ

WordNetΛ༻໊͍ͨؒࢺͷ֓೦ڑ཭ͷࢉܭΛͨͬߦɻͦͷޙɺಘΒΕͨσʔλʹରͯ͠

LSA, LDA, Ϋϥελʔ෼ੳʹΑΔݮ࡟ݩ࣍Λͨͬߦɻ͜͜ͰɺΫϥελʔ෼ੳʹΑΔ࣍

ɺෳ͠ߋ੒͢ΔࣜΛม࡞Λྻߦ༺ݮ࡟ݩ࣍཭ͷଌఆํ๏΍ڑ͸ɺΫϥελʔؒͷݮ࡟ݩ

਺ͷखஈʹͯͨͬߦɻ࠷ऴతʹ͸ɺޙݮ࡟ݩ࣍ͷσʔλʹ͍ͭͯ cosྨࣅ౓Λࢉग़͠ɺઐ

໳Պ໨ͷྨࣅ౓ΛσϯυϩάϥϜʹΑͬͯՄࢹԽͨ͠ɻ

͜ΕΒͷۀ࡞ʹΑΓಘΒΕͨσϯυϩάϥϜΛൺֱͨ͠ͱ͜ΖɺLSAʹΑΔ࡟ݩ࣍

దͱ͍͏݁Ռʹͳͬͨɻ༧૝Ͱ͸ɺLSAΛൃలͤͨ͞࠷͕ݮ LDAʹΑΔ͕ݮ࡟ݩ࣍Α

Γྑ͍݁ՌʹͳΔͱ͕͍ͨͯ͑ߟɺ࣮ࡍ͸ͦ͏ͳΒͳ͔ͬͨɻ͜͏ͳͬͨݪҼʹ͍ͭͯ

͸ɺLDAϞσϧΛ࡞੒͢Δࡍͷύϥϝʔλ΍ɺ֤୯ޠͷ֤τϐοΫʹଐ͢Δ֬཰ͷ࠷௿

஋ͷઃఆ͕ద੾Ͱͳ͔͔ͬͨΒͩͱ͑ߟΒ͑Δɻ·ͨɺΫϥελʔ෼ੳʹΑΔݮ࡟ݩ࣍

΋ɺLSAͱൺֱͯ͠ΑΓྑ͘ͳͬͨΘ͚Ͱ͸ͳ͔ͬͨɻͪ͜ΒͷݪҼʹ͍ͭͯ͸ɺ೔ຊ

Ͱ͖ͳ͔ͬ༺࢖ʹଟ͘ɺͦΕΒΛΫϥελʔ෼ੳ͕ࢺWordNetʹొ࿥͞Ε͍ͯͳ໊͍ޠ

͔ͨΒͩͱ͑ߟΒΕΔɻ͔͠͠ɺ΢Υʔυ๏Λ༻͍ͨͱ͖ʹؔͯ͠͸ɺେ͖ͳΫϥελʔ

ͷத਎͕େ·͔ʹ෼໺͝ͱʹ෼ྨ͞Ε͍ͯͨɻͦͷͨΊɺ෦෼తʹݟΕ͹ɺLSAͷ໰୊

఺Λղফ͍ͯ͠Δͱ΋͍͑Δɻ

·ͨɺΫϥελʔ෼ੳΛ༻͍ͨݮ࡟ݩ࣍ख๏ಉ࢜ͷൺֱͰ͸ɺ΢Υʔυ๏ͱࣜ (3.17)

Λ༻͍ͨख๏͕࠷దͳ݁ՌΛ΋ͨΒͨ͠ɻ͜ΕΑΓɺγϥόεͷσʔλͷݮ࡟ݩ࣍ʹͭ

͍ͯ΋ɺҰൠతʹ෼ྨײ౓͕ߴͱ͍ΘΕΔ΢Υʔυ๏͕༗ޮͰ͋Δͱ͍͑Δɻ·ͨɺ࣍

੒͢Δࣜʹ͍ͭͯ͸ɺࣜ࡞Λྻߦͷ༺ݮ࡟ݩ (3.18), (3.19)͸վѱͱͳΓɺԸ͕ܙಘΒΕ

ͳ͍ͱ͍͑Δɻ

૯߹తʹࠓճͷ࣮ݧΛৼΓฦΔͱɺ༗ޮͱ͍͑Δݮ࡟ݩ࣍ख๏Λ৽͘͠ൃ͢ݟΔ͜ͱ

͸Ͱ͖ͳ͔ͬͨɻ͔͠͠ɺͦΕͧΕͷख๏ʹؔͯ͠LSAͱ͸ҧ͏ಛ௃΍ར఺͕͋ΔͨΊɺ

վળΛ͍ͯ͘͜͠ͱͰ༗ޮͳख๏ʹͳΔՄೳੑ͕͋ΔɻಛʹΫϥελʔ෼ੳʹ͍ͭͯ͸ɺ

Λ૿΍͢͜ͱͰ͋Δɻ໊ࢺग़Ͱ͖Δ໊ࢉ཭Λڑͷํ๏ͰվળͰ͖ΔɻҰͭ໨͸֓೦ͭࡾ
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ग़Ͱ͖Εࢉ཭͕ڑͷ֓೦ࢺWordNetΛ༻͍ͯΑΓଟ͘ͷ໊ޠɺӳ͑׵ஔ͖ʹޠΛӳࢺ

͹ɺΑΓద੾ͳݮ࡟ݩ࣍ʹͳΔͱ͑ߟΒΕΔɻೋͭ໨͸Ϋϥελʔ਺ͷมߋͰ͋Δɻ֓

೦ڑ཭Λࢉग़Ͱ͖Δ໊ࢺͷׂ߹ʹԠͯ͡Ϋϥελʔ਺ΛมԽͤ͞Ε͹ɺΑΓదͨ͠෼ྨ

͕Ͱ͖Δͱ͑ߟΒΕΔɻͭࡾ໨͸ݮ࡟ݩ࣍༻ͷྻߦΛ࡞੒͢ΔࣜͷมߋͰ͋Δɻࠓճͷ

ʹͰ͸ೋͭͷࣜ͸վѱͱͳͬͯ͠·͕ͬͨɺࣜͷվྑͷ༨஍͸·ͩ͋ΔͨΊɺ͞Βݧ࣮

ผͷࣜΛ͑࢖͹ΑΓྑ͍ݮ࡟ݩ࣍ͱͳΔՄೳੑ͕͋Δɻ
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ँࣙ

ຊڀݚΛਐΊΔʹ͋ͨΓɺ͝ଟ๩தʹ΋͔͔ΘΒͣద੾ͳࢦಋΛ͍͖ͯͨͩ͠·ͨ͠

ग़ޱརݑઌੜʹਂ͘ँײਃ্͛͠·͢ɻಉ࣌ʹɺॿݴ΍ྗڠΛ௖͍ͨಉࣨڀݚฒͼʹಉ

Ϋϥεͷօ༷ʹ΋ް͘ྱޚਃ্͛͠·͢ɻ
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