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Determining similarities between comic personages
based on addition and subtraction of Moe-factors
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Abstract: The aim of our study is to calculate similarities between Comic personages by focusing

on Moe-factors. “Moe” means strong feelings of affection, often towards an ideal personage in comic

and anime. In the existing similarity calculation method between comicʟs personages, it is difficult

to search a similar personage based on the operation of the constituent factors such as “a comic

personage like Conan, but with passionate.” To meet the requirement, this paper proposes a

similarity calculation method by adding and subtracting Moe-factors to a known comic personage

by focusing on Moe-factor as a component of the userʟs interest. Our user study showed that the

proposed method enabled calculating similar comic personages with an accuracy of 70.0%.

1 ͡Ίʹ

ۙͰɼΞχϝίϛοΫʹొ͢ΔΩϟϥΫλ
ʹର͢Δ͕ߴ·͍ͬͯΔɽ·ͨɼ౦ʹΑΔͱݱ
ͰΩϟϥΫλͷಛఆͷͨݟʢe.g.,ηʔϥʔʣ
໘ಛʢe.g.,ແޱʣͱ͍ͬͨஅยతͳߏཁૉ͕ॏཁ
Ε͍ͯΔ͞ࢹ [1]. ΩϟϥΫλͷߏཁૉͷதͰಛʹɼ
Ϣʔβͷؔ৺ΛҾ͖͚ͭΔཁૉʢe.g.,ೣࣖɼπϯσϨʣ
ɼ͜ͷ๖͑ͱ͍͏ݴ༿Λ༻͍ͯɼʮ๖͑ཁૉʯʮ๖
͑ଐੑʯͱݺΕͯ͠·Ε͓ͯΓɼϢʔβͷΩϟϥΫ
λͷΈʹେ͖͘ӨڹΛ༩͍͑ͯΔɽຊߘͰɼ͜ͷ
๖͑ཁૉʹண͠ɼϢʔβ͕ΉΩϟϥΫλΛ͢ࡧݕ
Δख๏ͷ࣮ݱΛ͢ࢦɽ๖͑ཁૉΛΫΤϦͱͯ͠Ωϟ
ϥΫλΛ୳͢߹ɼϢʔβ͕ࣗΉ๖͑ཁૉΛྻ
ΩϟϥΫλΛ୳͢ํ๏ͭ࣋ΒΕͨཁૉΛ͛ڍɼͯ͠ڍ
ΉΒΕΔɽ͔͠͠ɼϢʔβ͕ඞͣࣗ͠Β͕͑ߟ͕
๖͑ཁૉΛ໌֬ʹೝ͍ࣝͯ͠ΔͱݶΒͣɼ֎ࡏԽ͕
͍͠߹ଘ͢ࡏΔ [2]ɽͦͷͨΊɼใࡧݕख๏ͷ
ͷᐆດੑʹରԠ͠ٻɼϢʔβͷใཁ͍͓ͯʹڀݚ
͍͠·ՄͰ͋Δ͜ͱ͕͕ࡧݕͨ [3]ɽΫΤϦೖྗͷ
ෛ୲ΛݮΒ͠ࡧݕΛޮతʹ͏ߦखஈͱͯ͠ɼϢʔβ
ͷطͷΩϟϥΫλΛͱʹྨͨ͠ࣅΩϟϥΫλΛ୳
͢ํ๏͕͋Δɽྫ͑ʮͬߥΆ͘ແమ๒͕ͩɼਖ਼ٛײ
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ͷ͍ڧΩϟϥΫλʯ͕͖ͳϢʔβ͕ɼΈʹ͋ͬͨ
ΩϟϥΫλΛ୳͢ࡍɼ͢ͰʹͦͷΈʹ֘͢ΔΩϟ
ϥΫλΛ͍ͬͯΔͳΒɼͦͷΩϟϥΫλͱ͍ͯࣅΔ
ΩϟϥΫλΛ୳͢͜ͱͰɼʮͬߥΆ͍ʯɼʮແమ๒ʯɼʮਖ਼ٛ
Δඞཁ͕ͳ͘ͳΔɽຊ͢ڍʯͳͲͷཁૉΛྻ͍ڧ͕ײ
ͨ͠ࣅྨʹΩϟϥΫλΛͱطͰɼ͜ͷΑ͏ͳߘ
ΩϟϥΫλΛ୳ࣜ͢ํࡧݕʹண͢Δɽ
ΩϟϥΫλΛผ͢Δख๏ͱͯ͠ɼΒੑ֨ࣅྨ

அ๏Ͱ͋ΔΤΰάϥϜΛ༻͍ͯྨ͢ࣅΔੑ֨ͷΩϟ
ϥΫλΛఆ͢Δख๏ΛఏҊ͍ͯ͠Δ [4]ɽ͔͠͠ɼ
Βͷख๏Ͱѻ͏͜ͱ͕Ͱ͖ΔͷΩϟϥΫλߏཁૉ
ͷ͏ͪੑ֨ͷΈͰ͋ΓɼΩϟϥΫλͷͨݟʹͮ͘ج
ࡍఆͷࣅΕ͍ͯͳ͍ɽ·ͨɼྨྀ͞ߟཁૉߏ
ʹʮίφϯʹ݂Λͨ͠ΩϟϥΫλʯͷΑ͏ͳɼط
ଘΩϟϥΫλͷߏཁૉʹૢ࡞ΛՃ͑ͨใΛࡧݕͷ
४ʹ͢Δ͜ͱ͕Ͱ͖ͳ͍ɽج
ͦ͜ͰຊڀݚͰɼΩϟϥΫλͷ໘͚ͩͰͳ͘ݟ

ؚͨΊͨɼ๖͑ཁૉͷՃͮ͘جʹࢉݮΩϟϥΫλ
ͷྨࣅఆख๏ΛఏҊ͢Δɽ

2 ؔ࿈ڀݚ

Տ୩Β๖͑Λج४ͱͨ͠ΩϟϥΫλͷࡧݕɾྨ
ͷํ๏ʹ͍ͭͯ·ͱΊ͍ͯΔ [5]ɽ͜ͷڀݚͰɼ๖͑
ͷରͱͳΔΩϟϥΫλͷಛΛը૾͔Βநग़͠ɼͦ
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ͷಛΛͱʹΩϟϥΫλΛ͢ࡧݕΔख๏ΛఏҊͯ͠
͍ΔɽΩϟϥΫλͷإը૾͔Βɼ֮ࢹతʹผ͕Մ
ͳ๖͑ཁૉͰ͋Δɼإɼͷ 3ͭͷྖҬΛରͱ͠ɼ
৭ॲཧͱ৭ΫϥελϦϯάॲཧʹΑ֤ͬͯྖҬΛϨݮ
ΠϠʔʹ͚ɼͦΕͧΕͷಛྔΛٻΊͨɽ͜ΕʹΑ
ΓྖҬɼྖإҬɼྖҬͷಛ͕நग़͞Εͨɽͦͷ
ɼநग़ͨ͠ಛΛΩϟϥΫλͷը૾ʹඥ͚ͮΔ͜ͱޙ
ʹΑΓɼΈͷΩϟϥΫλͱͨࣅಛΛͭ࣋ΩϟϥΫ
λը૾ͷࡧݕΛ࣮ͨ͠ɽ͔͠͠ɼՏ୩Βͷख๏ը
૾Λͱʹͨ͠ͷͰ͋ΔͨΊɼѻ͏͜ͱ͕Ͱ͖Δಛ
͕ͨݟͰผͰ͖Δͷʹݶఆ͞Ε͍ͯΔɽ
നੴΒɼֆຊʹؔ͢ΔϨϏϡʔͷจষ͔Βֆຊ͕

ΛՃຯͨ͠ֆຊͷྨײతಛΛநग़͠ɼײͭ࣋
ख๏ΛࢼΈ͍ͯΔ [6]ɽ·ͣɼWordNet Affectͱ͍͏γ
ιʔϥεͰ୯ؒޠͷؔΛอ͍ͯ࣋͠Δ֓೦ࣙॻΛ
ͱʹɼتͼɼ൵͠ΈɼڪΕɼౖΓɼݏѱɼ͖ڻͷ 6ͭͷ
ܗɼʹ࣍ͨ͠ɽ࡞දΛޠ୯ײΒ͔ޠΛࣔ͢୯ײ
ଶૉղੳʹΑΓׂ͞ΕͨֆຊͷϨϏϡʔʹର͠ײ
୯ޠදʹ͋Δ୯ޠͱͷҰகΛײ͝ͱʹΧϯτ͠ɼ
Χϯτ݁ՌΛ༻͍ͯֆຊ͝ͱͷಛϕΫτϧΛ࡞
͠ɼΫϥελϦϯάʹΑΔྨΛߦͳͬͨɽ͜ͷख๏
ʹΑΔྨͷੳͷ݁Ռɼֆຊ͕༗͢ΔײͷҰΛ
ଊ͑Δ͜ͱ͕Ͱ͖ͨɽຊߘͰ͜ͷख๏Λͱʹɼ๖
͑ཁૉͷࣙॻΛ࡞͠ɼΩϟϥΫλ͝ͱͷ๖͑ཁૉͷ
ಛϕΫτϧΛ࡞͢Δ͜ͱͰΩϟϥΫλͷྨࣅ
ఆΛ͏ߦɽ
ΩϟϥΫλใʹͮ͘جίϛοΫࡧݕͷ࣮ݱΛత

ͱͯ͠ɼΒΩϟϥΫλͷߏཁૉͷதͰੑ֨ʹ
ணͨ͠ྨࣅΩϟϥΫλఆख๏Λݕ౼͍ͯ͠Δ [4]ɽ
͜ͷख๏Ͱɼੑ֨அ๏Ͱ͋ΔΤΰάϥϜΛͱʹɼ
ੑ֨Λද͢୯ޠɾจʹϕΫτϧΛ༩ͨࣙ͠ॻΛ࡞
ͨ͠ɽ࣍ʹɼϢʔβʹΑΔฤू͕Մͳࣗ༝ࢀՃܕ
Web ඦՊࣄయͷΩϟϥΫλʹؔ͢Δจॻ͔Βࣙॻʹؚ
·ΕΔޠจΛநग़͠ɼͦΕΒͷ͕ͭ࣋ޠϕΫτϧ
ͷΛूͨ͠ܭɽͦͷޙɼͦͷΛͱʹྨࣅΛଌ
ΓΩϟϥΫλͷੑ֨λΠϓΛಋ͖ग़ͨ͠ɽΒͷख๏
ʹΑΔྨͷ݁ՌΛɼਓ͕ؒΩϟϥΫλͷཱͰΤΰ
άϥϜΛ༻͍ͨੑ֨λΠϓͷผΛߦͳͬͨ݁Ռͱൺ
ֱ͠ɼ55.0%ͷྨਫ਼Λࣔͨ͠ɽ͜ΕʹΑΓɼࣗ ༝ࢀ
ՃܕWebඦՊࣄయ͔Βநग़ͨ͠ใʹ࡞͖ͮج͞Ε
ͨϕΫτϧΛ༻͍Δ͜ͱͰɼྨࣅΩϟϥΫλͷผ͕
ՄͰ͋Δ͜ͱ͕ࣔࠦ͞ΕͨɽຊߘͰ͜ͷख๏Λ
ͱʹɼࣗ༝ࢀՃܕWebඦՊࣄయͷΩϟϥΫλͷઆ໌ʹ
ؔ͢Δจॻ͔ΒಛΛநग़Λ͏ߦɽ

3 σʔληοτͷ࡞

ΩϟϥΫλؒͷྨࣅఆΛ͏ߦʹ͋ͨΓɼΩϟϥ
Ϋλ͕ͭ࣋๖͑ཁૉΛϕΫτϧʹΑΓද͢ݱΔɽͦͷ

ਤ 1: ಛϕΫτϧͷ࡞

ͨΊɼΩϟϥΫλͷ໘ɼͨݟͷಛΛද͢๖͑ཁ
ૉΛऩू͠ɼ๖͑ཁૉࣙॻΛ࡞͢Δɽ࣍ʹɼΩϟϥ
Ϋλʹؔ͢Δઆ໌ؚ͕·Εͨจॻ͔Βɼ๖͑ཁૉࣙॻ
ʹؚ·ΕΔදݱΛநग़͠ɼநग़͞ΕͨදݱΛجఈͱ͠
ͯΩϟϥΫλ͝ͱͷಛϕΫτϧΛ࡞ͨ͠ʢਤ ࢀ1
রʣɽຊষͰɼ্هखॱͷ࣮ํ๏ʹ͍ͭͯࣔ͢ɽ

3.1 ରσʔλ

ΩϟϥΫλ͕ͭ࣋๖͑ཁૉΛநग़͢ΔͨΊɼ๖͑ཁ
ૉΛࣔ͢දݱΛநग़ࣙ͠ॻΛ࡞͢Δɽ๖͑ཁૉΛද
ɼΞχϝίϛοΫͷจԽͰੜ·ΕͨಠಛʹޠΔ͢ݱ
ͷදݱʢe.g., πϯσϨɼϘΫ່ͬʣ͕ଘ͢ࡏΔɽ·ͨɼ
๖͑ཁૉ࡞ͷ੍ऀ࡞ଆͰͳ͘ɼϢʔβଆʹΑͬͯ
ͰɼϢʔβߘग़͞Ε͍ͯ͘ͷͰ͋ΔɽͦͷͨΊຊݟ
ʹΑΔฤू͕ՄͰ͋Γɼಠಛͷදݱʹؔ͢Δهड़͕๛
ʹଘ͢ࡏΔࣗ༝ࢀՃܕWebඦՊࣄయͷWikipedia1ɼ
χίχίେඦՊ2ɼϐΫγϒඦՊࣙయ3ɼΞχϮλ wiki

ʢԾʣ4Λରͱ͠ɼͦΕΒͷWebαΠτͰ๖͑ཁૉͱ
ͯ͠ѻΘΕ͍ͯΔදݱΛऩूͨ͠ɽ
ࣗ༝ࢀՃܕWebඦՊࣄయͰɼ๖͑ཁૉɾ๖͑ଐੑ

ಉٛޠͱͯ͠ѻΘΕ͍ͯΔͨΊɼ֤ࣗ༝ࢀՃܕWeb

ඦՊࣄయͰʮ๖͑ཁૉʯ·ͨʮ๖͑ଐੑʯͱͯ͠ѻ
ΘΕ͍ͯΔޠΛऩू͢Δɽ֤WebαΠτ͝ͱʹɼຊߘ
ʹ͓͚Δ๖͑ཁૉͷऩू݅ΛҎԼʹࣔ͢ɽ

• Wikipedia: categoryʮ๖͑ଐੑʯʹଐ͢Δޠ

• ϐΫγϒඦՊࣄయ:ʮ๖͑ཁૉʯͷࣄهͰ·ͱΊ
ΒΕͨޠ

• χίχίେඦՊ:ʮ๖͑ཁૉɾ๖͑ଐੑͷҰཡʯʹ
·ͱΊΒΕͨޠ

• ΞχϮλwikiʢԾʣ:ʮ๖͑ཁૉʯɼʮ๖͑ଐੑʯͷ
λά͕͍ͭͨޠ

1Wikipediaʢhttps://ja.wikipedia.org/wiki/ɿ2018  10
݄ 28 ࣌֬ೝʣ

2χίχίେඦՊʢhttp://dic.nicovideo.jp/ɿ2018  10 ݄
28 ࣌֬ೝʣ

3ϐΫγϒඦՊࣄయʢhttps://dic.pixiv.net/ɿ2018  10 ݄
28 ࣌֬ೝʣ

4Ξ χ Ϯ λ Wikiʢ Ծ ʣʢhttps://www49.atwiki.jp/
aniwotawiki/ɿ2018  10 ݄ 28 ࣌֬ೝʣ
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ද 1: දه༳Ε౷Ұྫ
౷Ұલ ౷Ұޙ

λϨɼͨΕɼਨɼਨΕ λϨ
υδͬࢠɼυδ່ͬɼυδο່ υδͬࢠ
ຯࢠɼຯͬࢠ ຯࢠ
ɼ͖ͭͶࣖɼΩπωࣖࣖޅ ࣖޅ
ϩϯάϔΞʔɼϩϯάϔΞɼ ϩϯάϔΞ

3.2 ๖͑ཁૉࣙॻ࡞

ऩूͨ͠ ɼݱͷ๖͑ཁૉͷ͏ͪɼॏෳ͢Δදޠ1182
ެংྑଏʹ͢Δදݱɼදݱ୯ମͰಛΛද͍ͯ͠ͳ
͍ͷʢe.g., ͏ͳ͡ɼͷ৭ʣɼΩϟϥΫλͷ໘ɼݟ
ͨͷಛΛද͍ͯ͠ͳ͍දݱʢe.g., Թઘճɼੈք؍ʣ
ΛऔΓআ͍ͨ ͱݱΔද͢༺ʹΛ๖͑ཁૉࣙॻޠ854
ͨ͠ɽࣈɾͻΒ͕ͳɾΧλΧφͷࠩɼදه༳Εɼผ
໊শ͕ଘ͢ࡏΔදݱʹ͍ͭͯɼ֤ද͝ݱͱʹ weblio

ࣙॻ5ͱ 3.1અͰ༻ͨࣗ͠༝ࢀՃܕWebඦՊࣄయͷ
ΛݱΕ͍ͯΔද͞ࡌه༳Εͱͯ͠هΛ֬ೝ͠ɼදࣄه
ҰͭͷΧςΰϦʹ౷Ұͨ͠ʢද ݱরʣɽ౷Ұલͷදࢀ1
͕நग़͞Εͨࡍɼ౷Ұޙͷද͕ݱநग़͞Εͨͷͱ͠
ͯॲཧ͢Δɽྫ͑ɼද 1ʹࣔͨ͠ʮλϨʯͷ߹
ʮλϨʯɼʮͨΕʯɼʮਨʯɼʮਨΕʯͷ͍ͣΕͷද
நग़͞Εͨ߹ʹ͓͍ͯɼʮλϨʯ͕நग़͞Ε͕ݱ
ͨͱ͢Δɽ
·ͨɼ๖͑ཁૉͱͯ͠ऩूͨ͠දݱͷதʹʮ७ʯɼ

ʮ७ਅʯɼʮ७ਮʯͷΑ͏ʹɼҙຯͷྨ͕ޠͨ͠ࣅଘ͢ࡏ
Δɽ͜ΕΒͷޠʹ͍ͭͯɼweblioࣙॻͰྨࡧݕޠࣅ
Λ͍ߦɼྨޠͱͯ͠ྨ͞Ε͍ͯΔޠΛɼಉҰͷҙຯ
ΧςΰϦͷཁૉͱͯ͠౷Ұͨ͠ɽࣙॻ࡞ʹ༻͍ͨ୯
ɾจ͕ޠ weblioࣙॻͷྨࣙࡧݕޠॻʹଘ͠ࡏͳ͔ͬ
ͨ߹ɼޠͷҙຯΛ weblioࣙॻͱࣗ༝ࢀՃܕWebඦ
ՊࣄయͰ͠ࡧݕɼઆ໌จͷதʹྨޠผද͕هଘ͠ࡏ
ͳ͍͔Λ֬ೝͨ͠ʢද রʣɽࢀ2
͜ΕΒͷॲཧʹΑΓɼ๖͑ཁૉͷࣙॻͱͯ͠ 465ͷ

ҙຯΧςΰϦΛͭ࣋ʮ๖͑ཁૉࣙॻʯΛ࡞ͨ͠ɽ

3.3 ಛϕΫτϧ࡞

ʮອըશרυοτίϜ6ʯͷອըൃߦ෦ϥϯΩϯά
Εͨ͞ࡌܝʹ ʹొ͢Δ࡞102 508ΩϟϥΫλΛର
ͱ͠ɼΩϟϥΫλʹؔ͢Δઆ໌ؚ͕·ΕͨจॻΛ๖
͑ཁૉࣙॻ࡞ͱಉҰͷWebαΠτ͔Βऩूͨ͠ɽ·
ͣɼΩϟϥΫλ͝ͱʹऩूͨ͠จॻ͔Βɼ๖͑ཁૉࣙ
ॻʹؚ·ΕΔදݱΛநग़͢Δɽ͜ͷࡍɼޠඌͷදه༳

5weblio ࣙॻʢhttps://www.weblio.jp/ɿ2018  11 ݄͔Β
2018  12 ݄֬ೝʣ

6https://www.mangazenkan.com/ʢ2018  12݄ 20 ࣌֬
ೝʣ

ਤ 2: ϕΫτϧͷૢ࡞

Εʹؔͯ͠ MeCabʹΑΔܗଶૉղੳΛܗݪ͍ߦʹ
౷Ұͨ͠ɽ
ఈͱجΛݱɼ֤ΩϟϥΫλ͝ͱʹநग़͞Εͨදʹ࣍

ͯ͠ one-hotϕΫτϧΛ࡞ͨ͠ɽ͜ͷͱ͖ɼநग़ର
ͱͳΔࣙॻͱͯ͠༻ͨ͠ Βɼநग़͕͔ݩ࣍465
0ͷجఈޠΛআ͢ڈΔ͜ͱͰɼ362ݩ࣍ʹѹॖͨ͠ɽຊ
ͿɽݺͰ͜ΕΛΩϟϥΫλͷಛϕΫτϧͱߘ

4 ఏҊख๏

ఏҊख๏ͰɼલষͰ࡞ͨ͠ΩϟϥΫλͷಛϕ
ΫτϧΛ༻͍ͯɼϢʔβ͕ࢦఆͨ͠ΩϟϥΫλʢҎԼɼ
ΔΩϟϥΫλΛఏࣔ͢ࣅʣͱྨ͢ه४ΩϟϥΫλͱج
͢ΔɽϢʔβࡧݕ݅Λೖྗ͢Δ߹ɼʮϧϑΟ+ۚ
ʯɼʮۭޛ−݂ʯͷΑ͏ʹɼج४ΩϟϥΫλʹର͠
ͯՃࢉݮΛ͏ߦ๖͑ཁૉʢҎԼɼมߋཁૉͱ͢هʣΛઃ
ఆ͢Δɽج४ΩϟϥΫλͷಛϕΫτϧʹରͯ͠ɼՃ
Λݩ࣍ཁૉͷߋΔม͢ࢉ 1ʹɼ͢ࢉݮΔมߋཁૉͷ࣍
Λݩ ͱޠఈجΔɽྫ͑ɼಛϕΫτϧͷ͢࡞ૢʹ0
ͯ͠ʮࠇʯΛͪ࣋ɼʮۚʯΛͨ࣋ͳ͍ج४ΩϟϥΫ
λʹର͠ɼʮۚʯΛՃ͢ࢉΔมߋཁૉͱͯ͠ɼʮࠇʯ
Λ͢ࢉݮΔมߋཁૉʹࢦఆͨ͠߹ɼਤ 2ͷΑ͏ʹૢ
͕ࣅΕͨಛϕΫτϧͱྨ͞࡞ɼૢޙΔɽͦͷ͢࡞
ΩϟϥΫλΛఆ͠ɼϢʔβͭ࣋ಛϕΫτϧΛ͍ߴ
ʹରͯ͠ఏࣔ͢Δɽ

4.1 ؔ࿈ཁૉͷઃఆ

Ϣʔβ͕มߋཁૉΛࢦఆ͢Δࡍɼ໘ಛʹ͍ͭͯ
දݱͷଟ༷ੑ͕͍ͨߴΊʢe.g.,ʮࠜ҉ʯͱʮӄؾʯʣɼ
Ϣʔβ͕ࢦఆͨ͠มߋཁૉ͕ΩϟϥΫλͷجఈޠͰ
ͳ͍߹͕ఆ͞ΕΔɽ͔͠͠ɼϢʔβ͕දݱͷଟ༷ੑ
Λྀͯ͠ߟมߋཁૉͷࢦఆΛ͏ߦͷࠔͰ͋Δɽͦ
͜Ͱɼมߋཁૉͱؔ࿈ͷج͍ڧఈޠʢҎԼɼؔ ࿈ཁૉͱ
ʹʣ͢ه ͍ͭͯಉ༷ͷૢ࡞Λ͏ߦɽྫ͑ɼʮແѪʯ
ͷؔ࿈ཁૉͱͯ͠ʮແޱʯͱʮྫྷ୶ʯ͕ઃఆ͞Ε͍ͯ
ͨ߹ɼʮແѪʯ͕Ճ͢ࢉΔมߋཁૉͱͯ͠ࢦఆ͞Ε
ͨ߹ɼʮແѪʯɼʮແޱʯɼʮྫྷ୶ʯͷݩ࣍Λ 1ʹมߋ
͢Δɽؔ࿈ཁૉΛઃఆ͢Δʹ͋ͨΓɼ໘ಛΛࣔ͢
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ද 2: ࣙॻࡧݕͷྫʢweblio ࣙॻʣ
ऩूͨ͠๖͑ཁૉ ҙຯ ޠࣅྨ
݂ྫྷ ਓຯʹ͔͚͍ͯΔਓɽྫྷࠅͳਓؒ ࠅྫྷ
ے ޠ͏ݴ୯७ɾόΧɼͱ͍ͬͨੑ֨ͷऀΛධ͕ͯ͠ߟࢥ ୯७ɼόΧ
͓ͪΌͬͽ͍ ͓͠ΌΓͰɼͬؾͷ͋Δ͞· ͓͠ΌΓɼͬؾ

ද 3: ύλʔϯͷྫ
४ΩϟϥΫλج ϓϥε͢Δཁૉ ϚΠφε͢Δཁૉ ਖ਼ղΩϟϥΫλ
αϯδ ਅ໘ɾແѪɾৗࣝਓ ͖ঁ ५౻ࠤ
͏ͣ·͖φϧτ ؾɾၗຫ ಠɾπϯπϯϔΞݽ ΤυϫʔυɾΤϧϦοΫ
ઍӃφΪࡾ ྫྷ୶ ऀࢠத৺తɾ͓ௐݾࣗ ιʔχϟ
݁Ϧτ ͍ྑ͕ݟɾ໘ؾऑɾ༐ؾ ಷײ ా٢ߝ
ΈΏ͖ྑߴ ͋͟ͱ͍ɾπΠϯςʔϧ ڸ؟ɾ͍ݡ ٢ͪͳͭ

๖͑ཁૉؒͰͷؔ࿈ੑͷ͞ڧΛੳ͢ΔɽҰൠʹɼจ
ॻதͰ͕͋ؔىڞΔޠಉ͡จ຺Λڞ༗͍ͯ͠Δͱ
ωοτϫʔΫ্ͰΤοىڞΒΕ͍ͯΔɽΑͬͯɼ͑ߟ
δ͕݁Εͨϊʔυಉ࢜ʹҙຯతͳؔ࿈ੑ͕ೝΊΒ
ΕΔ߹͕͋Δ [7]ɽͦ͜ͰຊߘͰɼ֤ΩϟϥΫλΛ
આ໌͢Δจॻʹ͓͍ͯͷ໘ಛͷؔىڞʹண͠ɼ
ͷޠఈج͍ڧ͢Δ͜ͱͰؔ࿈ͷ࡞ωτϫʔΫΛىڞ
ੳΛͨͬߦɽىڞωοτϫʔΫͱɼจॻʹग़͢ݱ
ΔޠΛϊʔυͱ͠ɼ͕͋ؔىڞΔϊʔυಉ࢜ΛΤο
δͰ݁ͼ͚ͭΔ͜ͱʹΑΓɼϊʔυಉ࢜ͷؔੑΛՄ
࡞ωοτϫʔΫͷىڞԽ͢ΔωοτϫʔΫͰ͋Δɽࢹ
ʹɼඉ࡞͕ޱɾެ։͍ͯ͠ΔςΩετϚΠχϯ
άπʔϧɼKH CoderΛ༻ͨ͠ [8]ɽKH Coderς
ΩετܕͷσʔλΛ౷ܭతʹੳ͢ΔͨΊͷϑϦʔι
ϑτΣΞͰ͋ΔɽؔىڞɼJaccardʹΑͬͯ
ग़ͨ͠ɽࢉ
Δσʔλɼಛ͢༺ʹ࡞ωοτϫʔΫͷىڞ

ϕΫτϧΛ࡞͢Δࡍʹऩूͨ͠ 508ΩϟϥΫλͷจ
ॻͱɼಛϕΫτϧͷ ͷ͏ͪɼ໘ಛΛදݩ࣍362
͢ 153ͷཁૉΛରͱͨ͠ɽKH CoderʹΑΓจॻΛ
ͷ͏ͪ໘ಛΛݱଶૉղੳ͠ɼࣙॻʹؚ·ΕΔදܗ
ࣔ͢දݱͷىڞճΛநग़͢Δɽؔىڞͷूܭ୯Ґ
ΩϟϥΫλ͝ͱͱͨ͠ɽෆඞཁʹଟ͘ͷϊʔυͱ݁
ͼ͖ͭɼؔ࿈ཁૉͷ͕େʹͳΔ͜ͱͰɼ๖͑ཁૉ
ͷՃࢉݮͷ݁Ռ͕ϢʔβͷҙਤͱΕΔ͜ͱΛ͙ͨ
ΊɼຊߘͰ࠷খݶʹ؆ܿԽ͞ΕͨωοτϫʔΫͷ࡞
Λͨ͠ࢦɽͦͷͨΊɼKH CoderʹΑΔىڞωο
τϫʔΫͷ࡞݅ग़ݱ 5Ҏ্ɼJaccard 0.1

Ҏ্ͷ࠷খεύχϯάɾπϦʔͱͨ͠ɽKH Coderͷ
ωοτϫʔΫىڞग़ʹΑΓɼݕͰ͋Δαϒάϥϑػ
্Ͱ૬ରతʹ݁͘ڧͼ͍͍ͭͯΔάϧʔϓ͕ࣗಈతʹ
৭͚͞Ε͓ͯΓɼωοτϫʔΫશମ͔ΒݟΔͱಉ͡
৭Ͱ͚ΒΕͨ෦͕͋ؔىڞ͍ڧΔɽຊߘͰɼ
࢜ωοτϫʔΫਤ্Ͱྡ͢Δϊʔυಉىڞͨ͠࡞
Λؔ࿈ཁૉͱͨ͠ʢਤ తʯͷরʣɽྫ͑ʮࢀ3

߹ʮԺ͔ʯͱʮஏ͔͕ͣ͠Γʯ͕ɼʮʯͷ߹
ʮઓಆڰʯͱʮҙѱʯ͕ؔ࿈ཁૉͱͳΔɽ

4.2 ͷఆࣅྨ

Ϣʔβʹͱͬͯɼมߋཁૉͱͯ͠ࢦఆͨ͠ཁૉ͕ɼ
جͰ͋ΔɽͦͷͨΊޠఈجΔ͢ࢹॏ࠷͍͓ͯʹࡧݕ
४ΩϟϥΫλͱൺֱΩϟϥΫλͷྨࣅɼಛϕΫ
τϧதͷมߋཁૉͷݩ࣍ͷҰகͰࢉग़ͨ͠ɽ͜ͷ
͕ಉ͡ൺֱΩϟϥΫλಉ࢜ͷॱҐ͚ͮɼมߋཁૉͷ
ग़ʹࢉҎ֎ͷҰகͰܾఆͨ͠ɽҰகͷݩ࣍ cos

ɼೋͭͷࣅΛ༻͍ͨɽcosྨࣅྨ nݩ࣍ͷϕΫτ
ϧؒͷڑΛଌΔࡍʹ༻͍ΒΕɼ͕ 1ʹ͍ۙ΄Ͳೋ
ͭͷσʔλ͕ࣅ௨͍ͬͯΔ͜ͱΛද͢ɽ

5 ݧ࣮

5.1 తݧ࣮

ຊߘͷఏҊख๏Ͱɼࣗ༝ࢀՃܕWebඦՊࣄయ͔Β
ऩूͨ͠๖͑ཁૉɼΩϟϥΫλͷઆ໌ʹؔ͢Δจॻ͔
Βநग़ͨ͠ใʹ͍ͯͮج๖͑ཁૉͷՃࢉݮΛߦͳͬ
͍ͯΔɽਓ͕அ͢Δ๖͑ཁૉͷՃࢉݮͷ݁Ռͱɼఏ
Ҋख๏͕ఏࣔ͢Δ๖͑ཁૉͷՃࢉݮͷ݁ՌʹҰகੑ͕
ݕΒΕΔ͔Λ֬ೝ͢Δ͜ͱͰɼఏҊख๏ͷ༗ޮੑΛݟ
ূͨ͠ɽ

5.2 ਖ਼ղσʔλͷ࡞

ਓ͕அ͢Δ๖͑ཁૉͷՃ݁ࢉݮՌΛΞϯέʔτͰ
ऩू͠ɼਖ਼ղσʔλͱ͢ΔɽΞϯέʔτ 10͔Β 20

ͷஉঁ 6໊ʢஉੑ 4໊,ঁੑ 2໊ʣΛରͱͯͬ͠ߦ
ͨɽΞϯέʔτͰʮͨݟͱ໘ͷಛ͕ۙ͘ͳΔ
Α͏ɼ“ج४ΩϟϥΫλ+ڸ؟−ஏ͔͕ͣ͠Γ=ղ
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ਤ 3: ωοτϫʔΫىڞ

ΩϟϥΫλ”ͱ͍͏ࣜܗʹͯ·ΔࣜࢉܭΛͬ࡞
͍ͯͩ͘͞ʯͱ͍͏ࣔࢦΛ༩͑ͨɽ͜ͷΞϯέʔτʹ
ΑΓج४ΩϟϥΫλɼղΩϟϥΫλɼมߋཁૉͷ
͕ 20ύλʔϯऩू͞ΕͨɽಘΒΕͨύλʔϯͷҰྫΛ
ද 3ʹࣔ͢ɽ

5.3 ཁ֓ݧ࣮

ɼ3.3ݧ࣮ અͰऩूͨ͠ 508 ΩϟϥΫλʹɼΞϯ
έʔτͰ͛ڍΒΕͨΩϟϥΫλͷ͏ͪͰͦΕʹؚ·Ε
ͳ͍ 13ΩϟϥΫλΛՃ͑ͨ 521ΩϟϥΫλΛରʹɼ
ಛϕΫτϧΛ࡞ͨ͠ɽΞϯέʔτʹΑͬͯऩू͞
Εͨ 20ͷج४ΩϟϥΫλͱมߋཁૉΛͱʹɼ4ষͰ
ड़ͨख๏Λ༻͍ͯج४ΩϟϥΫλͷಛϕΫτϧΛ
४ΩϟϥΫλͱɼجͨ͠࡞ɽಛϕΫτϧΛૢͨ͠࡞ૢ
ಛϕΫτϧΛ࡞ͨ͠ 521ΩϟϥΫλͷྨࣅఆ
Λ͏ߦɽྨࣅఆͷ݁Ռɼ20ͷ֤ύλʔϯ͝ͱʹ 520

ͷΩϟϥΫλͷதͰ্Ґ 3Ґ·ͰʹղΩϟϥΫλ͕
ఏࣔ͞ΕΕਖ਼ղͱͨ͠ɽ

5.4 Ռ݁ݧ࣮

ఏҊख๏ͱਖ਼ղσʔλΛൺֱͨ݁͠ՌɼղΩϟϥΫ
λ͕ 1Ґͱͯ͠ఏࣔ͞Εͨͷ 45.0%ʢ20ΩϟϥΫλ
த 9ΩϟϥΫλʣͰ͋ͬͨɽ2Ґͱͯ͠ఏࣔ͞Εͨͷ

20.0%ʢ20ΩϟϥΫλத 4ΩϟϥΫλʣͰ͋ͬͨɽ3Ґ
ͱͯ͠ఏࣔ͞Εͨͷ 5.0%ʢ20ΩϟϥΫλத 1Ωϟϥ
ΫλʣͰ͋ͬͨɽ্Ґ 3Ґ·Ͱʹఏࣔ͞Εͨͷ 70.0%

ʢ20ΩϟϥΫλத 14ΩϟϥΫλʣͰ͋ͬͨɽఏҊख๏
ʹΑΔ݁ՌΛද 4ʹࣔ͢ɽ͞ΒʹɼมߋཁૉΛՃࢉݮ
͢Δલͷج४ΩϟϥΫλͱղΩϟϥΫλͷྨࣅͷ
ॱҐฏۉͱɼมߋཁૉʹૢ࡞ΛՃ͑ͨج४ΩϟϥΫλ
ͱղΩϟϥΫλͷॱҐฏۉΛൺֱͨ͠ɽมߋཁૉͷ
Ճ͢ࢉݮΔલͷղΩϟϥΫλͷྨࣅͷॱҐฏۉ
126.3Ґʢߴ࠷ 4Ґɼ࠷ 432Ґɼࢄ 10268.21ʣͰ
͋ΓɼมߋཁૉͷՃࢉݮΛద༻ͨ͠ޙͷॱҐฏۉ 9.6

Ґʢߴ࠷ 1Ґɼ࠷ 46Ґɼࢄ 216.54ʣͰ͋ͬͨɽ

6 ߟ

Ռ݁ࢉݮ͞Εͨ๖͑ཁૉͷՃ࡞ΑΓਓखͰʹݧ࣮
Λਖ਼ղσʔλͱ͠ɼຊख๏ͷ༗ޮੑΛ݁ͨ͠ূݕՌɼਫ਼
 70.0%Ͱ͋ͬͨɽ·ͨɼมߋཁૉૢ࡞લ͔Βૢ࡞
ࢄͰॱҐͷޙ 10268.21͔Β 216.54ͱऩଋ͠ɼྨ
ॱҐ͕Լ͕ͬͨͷࣅ 20ύλʔϯத 1ύλʔϯͷΈ
ͩͬͨɽ͜ΕΒͷ݁Ռ͔ΒɼຊߘͰఏҊͨ͠๖͑ཁૉ
ͷՃͮ͘جʹࢉݮΩϟϥΫλྨࣅఆख๏ʹ༗ޮੑ
͕͋Δ͜ͱ͕ࣔࠦ͞Εͨɽ
ҰํͰɼղΩϟϥΫλΛ্Ґ̏ҐҎʹఏࣔͰ͖

ͳ͔ͬͨ 6ύλʔϯͷ͏ͪ 5ύλʔϯͰղΩϟϥ
ΫλͷྨࣅॱҐͷ্ঢ෯ݶఆతͰ͋ͬͨɽ͜Εɼ
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ද 4: ղΩϟϥΫλॱҐ݁Ռ
ύλʔϯ൪߸ มߋཁૉૢ࡞લ มߋཁૉૢޙ࡞

1 130Ґ 1Ґ
2 149Ґ 38Ґ
3 10Ґ 1Ґ
4 165Ґ 2Ґ
5 79Ґ 1Ґ
6 4Ґ 43Ґ
7 54Ґ 1Ґ
8 322Ґ 2Ґ
9 180Ґ 46Ґ

10 41Ґ 1Ґ
11 59Ґ 3Ґ
12 72Ґ 21Ґ
13 113Ґ 2Ґ
14 33Ґ 2Ґ
15 179Ґ 11Ґ
16 82Ґ 1Ґ
17 171Ґ 1Ґ
18 160Ґ 13Ґ
19 91Ґ 1Ґ
20 432Ґ 1Ґ

Ξϯέʔτճऀ͕ఆͨ͠ج४ΩϟϥΫλɼղΩϟ
ϥΫλ͕ͭ࣋๖͑ཁૉͱɼఏҊख๏͕அͨ͠ج४Ωϟ
ϥΫλɼղΩϟϥΫλͷجఈޠʹࠩҟ͕͋ͬͨ͜ͱ
Ͱɼมߋཁૉͷݩ࣍ͷҰக͕Լ͕ͬͨ͜ͱ͕ཁҼͱ
ͳ͍ͬͯΔɽΞϯέʔτճऀͱఏҊख๏ͷஅʹࠩ
ҟ͕ੜ·ΕͨݪҼͱͯ͠ɼΩϟϥΫλ͕ॴ࣋͢Δ๖͑
ཁૉΛදͨ͠ݱಛϕΫτϧΛ࡞͢Δࡍͷɼ๖͑ཁ
ૉͷநग़ख๏ͷਫ਼͕Ө͍ͯ͠ڹΔͱ͑ߟΒΕΔɽ
๖͑ཁૉΛநग़͢ΔࡍɼఏҊख๏Ͱ๖͑ཁૉࣙॻ

ͷදݱͱҰகͨ͠දݱͷΈΛநग़͍ͯ͠ΔɽͦͷͨΊ
จ຺ʹΑͬͯද͞ݱΕͨ๖͑ཁૉ͕ଘ͢ࡏΔͱɼෆཁ
ͳཁૉΛநग़ͯ͠͠·͏߹ɼநग़͢Δ͖ཁૉ͕
நग़Ͱ͖ͳ͍߹͕͋ΔɽͦͷͨΊɼ๖͑ཁૉΛநग़
͢Δࡍɼ๖͑ཁૉͷநग़ͷܗ͏ߦʹࡍଶૉղੳͷޙʹ
౼ݕͱΛ͜͏ߦΓड͚ղੳΛͱͨ͠ߟࢀจใΛߏ
͢Δɽ
·ͨɼఏҊख๏ͰಛϕΫτϧΛ࡞͢Δաఔʹ͓

͍ͯ one-hotදݱΛ༻͍͍ͯΔͨΊɼಛϕΫτϧͷج
ఈؒޠʹॏཁͷ͕ࠩଘ͠ࡏͳ͍ɽநग़͞Εͨ๖͑ཁ
ૉͷ͏ͪͲͷཁૉ͕Ϣʔβʹͱͬͯॏ͞ࢹΕ͍ͯΔͷ
͔Λࣅྨྀͨ͠ߟఆΛͨ͏ߦΊɼจॻ͔ΒΩϟϥΫ
λͷ๖͑ཁૉΛநग़͢ΔࡍɼBag-of-words TF-IDF

Λ༻͍ͯΩϟϥΫλͷ֤جఈޠʹରͯ͠ॏΈ͚Λߦ
͏͜ͱͰɼྨࣅఆʹ͓͍ͯมߋཁૉʹࢦఆ͞Εͨ
ཁૉͷҰகΛࢉग़͢ΔࡍɼՃ͢ࢉΔมߋཁૉͱͯ͠
ఆ͞ΕͨཁૉͷॏΈ͕ॏ͍ͷΛ্Ґʹఏࣔ͢Δ͜ࢦ
ͱͰɼΑΓϢʔβ͕ॏ؍ͨ͠ࢹʹࣅྨ͍ͨͮجఆ
͕ՄͰ͋Δ͔ʹ͍ͭͯݕ౼͍ͨ͠ɽ

7 ͓ΘΓʹ

ຊڀݚͰɼطΩϟϥΫλΛͱʹྨͨ͠ࣅΩϟ
ϥΫλΛ୳ࣜ͢ํࡧݕʹண͠ɼ๖͑ཁૉͷՃࢉݮʹ
ఆख๏ΛఏҊͨ͠ɽਓखࣅΩϟϥΫλͷྨͮ͘ج
Ͱ࡞ͨ͠ύλʔϯΛਖ਼ղσʔλͱ࣮͔ͨ͠ݧΒɼఏ
Ҋख๏ͷ༗ޮੑ͕ࣔࠦ͞Εͨɽޙࠓɼจ຺Λྀ͠ߟ
ͨ๖͑ཁૉͷநग़ɼϢʔβ͕ॏཁ͢ࢹΔΩϟϥΫλ
ͷجఈޠʹରͯ͠ॏΈ͚Λ͍ߦɼ๖͑ཁૉͷՃࢉݮ
݁Ռͷਫ਼্Λ͢ࢦɽ
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