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֓ཁ ຊ࿦จͰ͸ɼArgument Miningʹ͓͚Δ Argument Component΍ RelationΛ༻͍ͨࣗಈߏ଄ԽͷࢼΈ
ΛεϨουߏ଄ʹద༻͢Δख๏ΛఏҊ͢Δɽຊ࿦จͷݙߩ͸ҎԼͷ௨ΓͰ͋Δɽ(1)εϨουߏ଄Λͭ࣋ΦϯϥΠ
ϯࢢຽٞ࿦σʔλʹରͯ͠౤ߘ಺ͱ౤ؒߘͷؔ܎ʹண໨ͨ͠εΩʔϜΛద༻ͨ͠ɽ(2) ͦͷεΩʔϜΛ༻͍ͯΞ
ϊςʔγϣϯΛ͍ߦɼΞϊςʔλؒҰக౓ΛධՁͨ͠ɽ࠷ऴతʹɼArgument Miningͷ෼໺ʹ͓͍ͯ࠷େن໛ͷ
ίʔύεΛ࡞੒͢Δ͕ࣄͰ͖ͨɽ(3) SVM΍ End-to-EndͳχϡʔϥϧϞσϧ౳Λ༻͍ͯɼจͷλά෇͚ɼ౤ߘ
಺͓ؔ܎Αͼ౤ؒߘΠϯλϥΫγϣϯΛ෼ྨ͢ΔࣝผϞσϧΛఏҊͨ͠ɽࣝผϞσϧͷධՁ࣮ݧͷ݁Ռɼզʑͷ
ΞϊςʔγϣϯσʔλΛ༻͍ͯɼεϨουߏ଄ʹରͯ͠ൺֱత҆ఆͨ͠ਫ਼౓Ͱ End-to-Endʹࣝผ͢Δ͜ͱ͕Մ
ೳͰ͋Δ͜ͱ͕෼͔ͬͨɽ

Ωʔϫʔυ Argument Miningɼࢢຽٞ࿦ɼΞϊςʔγϣϯɼSVMɼχϡʔϥϧωοτϫʔΫ

1 ͸͡Ίʹ
ΦϯϥΠϯͰͷࢢຽٞ࿦ʹΑΓɼ๲େͳਓ਺ͷࢢຽ͕

৔ॴ΍ؒ࣌ʹ໰ΘͣɼҙݟΛ౤͠ߘɼٞ࿦Λ௨ͯ݁͡࿦

ʢ߹ҙʣΛಋ͘Α͏ͳ͜ͱ͕Մೳʹͳ͍ͬͯΔɽ͔͠͠ɼ

๲େͳ਺ͷ౤ߘͷ੔ཧ΍ٞ࿦ͷྲྀΕͷཧղɼ݁࿦΁ͷ

ಋग़ʢ߹ҙʣΛࢧԉ͢ΔͨΊʹɼҙݟͷཧղʹͭͱΊΔ

Opinion Mining [1]΍ɼClaimͱPremiseɼEvidence [2]
ͷؔ܎ͷཧղʹͭͱΊΔ Argument Mining [4, 3]ͷద
ΊΒΕ͍ͯΔɽٻ͕༺

Argument Mining (AM)ͱ͸ɼٞ࿦తݴઆ͔ΒClaim
ʢओுʣ΍ PremiseʢલఏʣͱͳΔ෦෼Λநग़͠ɼͦΕ
Βͷؔ܎Λਪ࿦ͯ͠ߏ଄Խ͢ΔྖڀݚҬͰ͋ΔɽAMʹ
ؔ͢Δଟ͘ͷطଘڀݚ͸ΞʔςΟΫϧ΍ΤοηΠͳͲͷ

ϑΥʔϚϧͳจॻΛओͳର৅ͱ͍ͯ͠Δɽྫ͑͹ɼ૲෼

͚తͳAMͷσʔληοτʹ͸Persuasive Essays [7, 8]
͕͋Δɽ൴ΒͷσʔλͰ͸ɼֶੜͷΤοηΠจॻʹର͠

ͯ Claim΍ PremiseͱͳΔ෦෼Λ໖ີʹΞϊςʔγϣ
ϯͨͨ͠Ίɼଟ͘ͷڀݚͰ༻͍ΒΕ͍ͯΔ [9, 10, 11]ɽ
͔͠͠ɼPersuasive EssaysͷΑ͏ͳίʔύε͸୯Ұͷ
ٞ࿦తݴઆʹϑΥʔΧε͓ͯ͠ΓɼεϨουߏ଄ͷΑ͏

ͳٞ࿦తݴઆؒͷؔ܎͸ྀ͞ߟΕͳ͍ʢΤοηΠ͸୯ମ

Ͱ͍ͯ݁͠׬ΔͨΊʣɽͦ͜Ͱզʑ͸ɼεϨουߏ଄Λ

ΦϯϥΠϯϑΥʔϥϜʹରͯ͠ɼAMΛద༻ͤ͞Δͭ࣋
ํ๏࿦ΛఏҊ͢Δɽ

ຊڀݚͷओཁͳϙΠϯτ͸࣍ͷ 3ͭͰ͋Δɽ(1) AM
ΛεϨουߏ଄ʹద༻ͤ͞ΔͨΊʹ৽ͨͳεΩʔϜΛఏ

Ҋ͢Δɽ۩ମతʹ͸จষͷλΠϓ (Premise / Claim /
Non-Argumentative(NA))ͱɼ౤ߘ಺͓Αͼ౤ؒߘͷจ
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ষͷؔ܎Λఆٛͨ͠ɽ(2) εϨουߏ଄Λࢢͭ࣋ຽٞ࿦
σʔλʹରͯ͠ɼఏҊεΩʔϜΛ༻͍ͨΞϊςʔγϣϯ

Λͨͬߦɽ۩ମతʹ͸ɼաߦʹڈΘΕͨେن໛ͳΦϯϥ

Πϯࢢຽٞ࿦Ͱͷٞ࿦σʔλʹରͯ͠ 2ஈ֊ͷΞϊςʔ
γϣϯΛ͍ߦɼΞϊςʔλؒҰக౓ΛධՁͨ͠ɽޙ࠷ʹɼ

(3) SVM΍End-to-EndͳχϡʔϥϧϞσϧ౳ʹΑΔਪ
࿦ख๏ΛఏҊͨ͠ɽ۩ମతʹ͸εϨουʹؚ·ΕΔจষ

ͷλΠϓɼ౤ߘ಺ͱ౤ͦؒߘΕͧΕͰจষಉ࢜ͷؔ܎Λ

ࣝผ͢ΔϞσϧΛ࣮ͨ͠ݱɽ

2 ؔ࿈ڀݚ
AM ͸ίʔύεۦಈͷྖڀݚҬͰ͋ΔͨΊɼσʔλ

͸ಛʹॏཁͰ͋Δɽχϡʔεࣄه΍Webٞ࿦ͳͲΛؚ
Έɼٞ࿦͕ؔ܎Ξϊςʔγϣϯ͞Εͨ૲෼͚తͳίʔύ

εͰ͋Δ AraucariaDB [13]΍ɼWeb্ͷϑΥʔϥϜʹ
য఺Λ౰ͯͨΞϊςʔγϣϯ͕ଘ͢ࡏΔ [14]ɽଞʹ͸ɼ
Redditͷ 2016 US Presidential Debatesʹର͢ΔΞϊ
ςʔγϣϯ [12]΍ɼChangeMyView1ͷղੳ [40, 18]͕
͋Δɽͱ͸͑ݴɼ͜ΕΒͷϑΥʔϥϜ΍ΤοηΠʹ͓͚

Δσʔλ͸ۃΊͯٞ࿦త͔ͭ໌֬ͳߏ଄Λѻ͏έʔε͕

ଟ͍ɽ͢ͳΘͪɼզʑ͕໨తͱ͢ΔΑ͏ͳɼଟਓ਺ʹΑ

ΔΑΓࢢ͚ͨࡅຽٞ࿦ͱ͸ੑ࣭͕ҟͳ͍ͬͯΔɽ·ͨɼ

εϨουߏ଄ʹର͢Δ AMεΩʔϜΛ༻͍ͨΞϊςʔ
γϣϯࡁΈσʔλ͸զʑͷ஌ΔݶΓͰ͸΄ͱΜͲଘ͠ࡏ

ͳ͍ɽ

AMʹ͓͍ͯ͸ٞ࿦ߏ଄Λࣗಈతʹࣝผ͢Δ͕ڀݚ੝
ΜͰ͋Δɽྫ͑͹ɼ౤ߘʹର͢Δٞ࿦ཁૉͷಛఆʢACIʣ
[27, 26]΍ϦϯΫநग़ʢLEʣ[25, 17]ͷ AMλεΫͷݚ
Δɽ͢ࡏଘ͕ڀ

1https://reddit.com/r/changemyview
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WebΠϯςϦδΣϯεͱΠϯλϥΫγϣϯڀݚձ༧ूߘ

ਤ 1 εϨουͷΞϊςʔγϣϯྫɽന৭ͷϘοΫε͸౤ߘΛද͢ɽ౤ߘ 251ʹରͯ͠ 253͕ฦ৴͓ͯ͠Γɼಉ༷ʹ 253ʹ
ରͯ͠ 256ͱ 261͕ฦ৴͍ͯ͠Δɽ੨৭ͷϘοΫε͕ Premiseɼ੺৭ͷϘοΫε͕ ClaimΛද͢ɽ౤ߘ಺ͷϦϯΫ͸
౤ߘ಺ؔ܎ʢIPRʣΛ͍ࣔͯ͠Δɽ౤ؒߘͷ੺৭ͷϦϯΫ͸౤ؒߘΠϯλϥΫγϣϯʢIPIʣΛ͍ࣔͯ͠Δɽ

ۙ೥Ͱ͸ End-to-End (E2E) ͳࣝผϞσϧ͕໨Լਐ
ର৅Ͱ͋Δɽྫ͑͹ڀݚதͷߦ [17]͸ LSTMΛ༻͍ͯ
AMʹର͢ΔϚϧνλεΫֶश [23, 24]Λ͏ߦख๏΍ɼ
LSTM-ER [39]Λద༻͢Δख๏ΛఏҊͨ͠ɽ

3 εϨουߏ଄ͷͨΊͷεΩʔϜ
ຊઅͰ͸ɼͲͷΑ͏ͳΞϊςʔγϣϯεΩʔϜΛಋೖ

͢Δ͔ʹ͍ͭͯઆ໌͢ΔɽAMʹର͢Δ࣮ݎͳεΩʔϜ
͸਺ଟ͘ଘ͍ͯ͠ࡏΔɽͦͷͨΊطଘͷεΩʔϜΛ૊Έ

߹ΘͤɼͦΕΛൃలͤ͞Δ͜ͱ͕εϨουߏ଄ʹAMε
ΩʔϜΛద༻ͤ͞ΔͨΊͷݤͰ͋Δͱ͑ݴΔɽզʑ͸ɼҰ

ͭͷ౤ߘΛͦΕ୯ମͰஊ࿩Ͱ͋Δͱݟͳͨ͠ɽ͞ Βʹ౤ߘ

ͱ౤ߘͷؒͷΠϯλϥΫγϣϯʹண໨ͨ͠ɽͦ ͜Ͱʮ౤ߘ

಺ʯͱʮ౤ؒߘʯͷ 2ͭͷεΩʔϜϞσϧΛ૊Έ߹ΘͤΔ
͜ͱʹͨ͠ɽ౤ߘ಺ʹ͓͚ΔAMʢClaim/Premise/NA
ͷλά෇͚΍ϦϯΫͷ੍໿෇͚ʣ͸ [22]ͷεΩʔϜΛಋ
ೖͨ͠ɽ౤ؒߘΛ݁ͼ͚ͭΔΠϯλϥΫγϣϯʹؔͯ͠

͸ [14]ͷ Target/CalloutͷεΩʔϜϞσϧΛಋೖ͢Δ
͜ͱʹͨ͠ɽਤ 1͸զʑͷ૊Έ߹ΘͤεΩʔϜΛ༻͍ͨ
ΞϊςʔγϣϯྫͰ͋Δɽ

3.1 σʔλ
εϨουߏ଄ʹର͢Δ AMͷίʔύεΛ࡞੒͢Δͨ

Ίʹɼಠࣗʹऩूͨ͠ΦϯϥΠϯࢢຽٞ࿦σʔλʹର

ͯ͠ΞϊςʔγϣϯΛ͜͏ߦͱʹͨ͠ɽࠓճλʔήο

τͱͨ͠σʔλ͸ɼεϨουߏ଄Λͭ࣋ COLLAGREE
[6, 5, 16]2ͱݺ͹ΕΔΦϯϥΠϯϑΥʔϥϜͰ࣮͞ࢪΕ

2http://collagree.com/

ͨɼࢢຽٞ࿦σʔλͰ͋Δ3ɽ͜ͷσʔλ͸໊ݹ԰ࢢͱ

ಉͰڞ 2016೥ 12݄͔Β 2017೥ ΘΕͨߦ͚͔ͯʹ1݄
Webٞ࿦Λϕʔεͱ͍ͯ͠Δɽ399ͷεϨουͱ 1327
݅ͷ౤͕ߘ஝ੵ͞Ε͍ͯΔ4ɽ

3.2 Ξϊςʔγϣϯͷաఔ
[28]ʹΑΕ͹ɼAMʹ͓͚ΔλεΫ͸࣍ͷ 3ͭͷϓϩη

εʹ෼͚ΒΕΔ: (1) Segmentationɼ(2) Segment classi-
ficationɼ(3) Relationship identificationɽॳΊʹɼSeg-
mentationʹ͍ͭͯ͸ɼArgument Component Idenfica-
tion (ACI)΍Argument Component Detection (ACD)
ͱݺ͹Εɼ͜ͷλεΫ୯ମʹ͓͍ͯ΋ॏཁͳڀݚ෼໺

Ͱ͋Δ [41, 29]ɽ͔͠͠ɼACI͸τʔΫϯϨϕϧͰͷΞ
ϊςʔγϣϯΛߦΘͳ͚Ε͹ͳΒͣɼؒ࣌΍ۚમతίε

τͷ໘Ͱෛ୲͕ଟ͍ɽͦ͜Ͱզʑ͸ϧʔϧʹΑͬͯࣗ

ಈͰ SegmentationΛ͜͏ߦͱʹͨ͠ɽ۩ମతʹ͸ 1ͭ
ͷจষΛ 1ͭͷ Componentͱͯ͠ݟͳ͠ [19]ɼ۟ಡ఺
Λϕʔεʹ Argument sentence (AS) ʹ෼ׂ͢Δ [15]ɽ
ɼ(2)ʹ࣍ ͷ Segment classificationʹ͍ͭͯ͸ɼ(1)Ͱ
෼ׂͨ͠ ASΛ ClaimɼPremise͓Αͼ NAʹΞϊςʔ
γϣϯ͢Δɽޙ࠷ʹɼ(3) ͷRelationship identification
ʹ͍ͭͯ͸౤ߘ಺ͷASಉ࢜ͷؔ܎ΛΞϊςʔγϣϯ͢
Δɽ·ͨɼ౤ؒߘͷ ASಉ࢜ͷΠϯλϥΫγϣϯ (Tar-
get/Callout)ͷΞϊςʔγϣϯ΋͏ߦɽΞϊςʔγϣϯ

ඇެ։ɽࡏݱਓ৘ใΛؚΉͨΊɼσʔληοτ͸ݸ΍ݟຽͷҙࢢ3
41εϨου͋ͨΓͷฏۉ౤ߘ਺ 3.33ʢඪ४ภࠩ 3.29ʣɼεϨου

ͷฏۉ֊૚ਂ͞ 1.09ʢඪ४ภࠩ 1.19ʣɼ1 ౤ͨ͋ߘΓͷฏۉจষ਺
4.19ʢඪ४ภࠩ 3.33ɼ૯จষ਺ 5559ʣɼ1 จষ͋ͨΓͷฏۉ୯ޠ਺
21.63ʢඪ४ภࠩ 19.92ʣɽ
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ର৅ͱͳΔASλΠϓ͓Αͼؔ܎ͷఆٛ͸࣍ͷͱ͓ΓͰ
͋Δɽ

• Claimͱ͸ٞ࿦ͷతͱͳΔݴઆจͰ͋Δɽ౤ߘ಺ʹ͸
ͳ͍ɽͨ࣋ઌΛ܎ؔ

• Premise͸ Claim΍ଞͷ Premiseʹରͯ͠ཧ༝Λ༩
͑ͨΓ࣋ࢧ΍ܸ͢߈Δݴઆจͷ͜ͱͰ͋Δɽ

• ౤ߘ಺ؔ܎ (IPR)͸౤ߘͷதͰͷClaim΍Premiseͷ
Λ܎Ͱ͋Δɽؔ܎ؔ (parent← child)ͱද࣌͢ɼchild
͸ parentʹରͯ͠ཧ༝Λ༩͑Δɽͦ ͷͨΊɼ͋ ΓಘΔύ
λʔϯ͸ (Claim← Premise)΋͘͠͸ (Premise←
Premise)ͷ 2௨Γ͔͠ଘ͠ࡏಘͳ͍ɽ஫ҙ఺ͱͯ͠ɼ
PremiseͷΈͰϧʔϓΛ࡞Δ͜ͱ͸ࢭېͰ͋Δɽ͢ͳΘ
ͪ ClaimΛϧʔτϊʔυͱ͢Δ໦ߏ଄ͱͳΒͳ͚Ε͹
ͳΒͳ͍ɽ

• Target͸౤ؒߘͷ ASͱ ASͷΠϯλϥΫγϣϯʹ͓
͍ͯɼݺʹޙͼग़͞ΕΔର৅ͱͳΔݴઆจͰ͋Δ5ɽ

• Callout ͸౤ؒߘͷ AS ͱ AS ͷΠϯλϥΫγϣϯʹ
͓͍ͯɼTargetʹରͯ͠ίϝϯτΛ༩͑ΔݴઆจͰ͋
Δɽσʔλͷ౎߹্ɼ໌ࣔతͳฦ৴ؔ܎ʹ͋Δ 2 ͭͷ
౤ؒߘͷΈΛྀ͢ߟΔɽຊڀݚͰ͸ٞ࿦ʹয఺Λ౰ͯ
ΔͨΊɼCallout͸ Claimʹݶఆ͢Δ6ɽ

• ౤ؒߘΠϯλϥΫγϣϯ (IPI)͸ 2ͭͷฦ৴ؔ܎ʹ͋
Δ౤ߘಉ࢜ͷؔ܎Ͱ͋Δɽؔ܎Λ (parent← child)ͱ
ද࣌͢ɼchild͸ Calloutɼparent͸ TargetͰ͋Δɽ

ෳ਺ͷαϒλεΫ͕ଘ͢ࡏΔ৔߹ʹɼෳ਺ஈ֊ʹ෼

͚ͯΞϊςʔγϣϯΛ͜͏ߦͱ͕ҰൠతͰ͋Δ [20, 22]ɽ
զʑ͸࣍ͷ 2ஈ֊ʹ෼͚ͯΞϊςʔγϣϯΛͨͬߦɽॳΊ
ʹɼASλΠϓ (Claim/Premise/NA)ͷΞϊςʔγϣϯ
ͱ౤ߘ಺ؔ܎ (IPR)ͷΞϊςʔγϣϯΛ͍ߦɼΰʔϧυ
ελϯμʔυΛ࡞Δɽ࣍ʹͦͷΰʔϧυελϯμʔυΛ

༻͍ͯ౤ؒߘΠϯλϥΫγϣϯ (IPI) (Target/Callout)
ͷΞϊςʔγϣϯΛ͏ߦɽ͢ͳΘͪɼશΞϊςʔλ͸ಉ

͡ IPRͷΞϊςʔγϣϯ݁ՌΛ༻͍ͯɼIPIͷΞϊςʔ
γϣϯΛ͜͏ߦͱʹͳΔɽ

ΰʔϧυελϯμʔυΛܾఆ͢Δࡍʹ͸ɼΞϊςʔλ

ͷଟ਺ܾ౤ථͰܾఆ͢Δ͜ͱʹͨ͠ɽͳ͓ࠓճɼ1ͭͷ
λεΫΛ୲౰͢ΔΞϊςʔλ͸ 3ਓͱͨ͠ɽ౤ߘ಺AM
ͷΰʔϧυελϯμʔυΛܾఆ͢Δϓϩηε͸࣍ͷ௨Γ

Ͱ͋Δɽ

A1: AS ͷλά (Premise/Claim/NA) Λա൒਺ (2/3) ͷҰ
கͰ࠾༻ɽଟ਺ܾͰܾ·Βͳ͍΋ͷ͸ NAʹ෼ྨ͢Δɽ

A2: IPRΛɼա൒਺ (2/3)ͷҰகͰԾ࠾༻͢Δɽ
A3: A1ͱ A2ͷ݁ՌΛ౷߹͢Δ͜ͱͰɼจষλά͕ Claim

Ͱ͋ΔจষΛϧʔτϊʔυʹͨ͠໦ΛಘΔʢClaim ͷ
਺͚ͩ໦͕Ͱ͖Δʣɽ

A4: Ͳͷ໦ʹ΋ؚ·Εͳ͍ Premise͸ఆٛΛຬͨ͞ͳ͍ͷ
ͰɼNAʹ෼ྨ͠௚͠ɼؔ܎΋࡟আ͢Δɽ

5Target ΛؚΉ౤͕ߘผͷ౤ߘʹରͯ͠ฦ৴͍ͯ͠Ε͹ɼಉ࣌ʹ
Callout ʹ΋ͳΓ͏Δɽ

6ϑΝγϦςʔγϣϯͷ؍఺Ͱ͸ɼClaim͕ϢʔβؒͰͲͷΑ͏ʹ
ධՁ͞Ε͍ͯΔ͔Λ஌Δ͜ͱ͕๬·͍͠ɽ·ͨɼCalloutΛ Claimʹ
ఆ͢Δ͜ͱʹΑͬͯɼASݶ ͔Βग़Δؔ܎ઌ͕࠷େҰͭʹͳΓɼ໰୊
͕γϯϓϧʹͳΔͱ͍͏ར఺͕͋ΔͨΊɼ͜ͷΑ͏ͳ੍໿৚݅Λ͚ͭ
ͨɽ

ද 1 ASλΠϓͱ IPRɼIPIͷ IAAɽ
ίʔύε λΠϓ αΠζ κ

COLLAGREE
(զʑͷίʔύε)

Claim 1449 .531
Premise 2762 .554
NA 1348 .529
IPR 2762 .466
IPI 745 .430

Persuasive Essays

Claim 1506 .635
Premise 3832 .833
Relation (Supp) 3613 .708
Relation (Att) 219 .737

ਤ 2͸ɼA1ʙA4ͷϓϩηεͷ۩ମྫͰ͋Δɽ·ͨɼ
IPIͷΰʔϧυελϯμʔυʹ͍ͭͯ΋ɼ౤ߘ಺ͷΰʔ
ϧυελϯμʔυΛܾఆͨ͠ޙʹɼಉ༷ʹؔ܎ͷଟ਺ܾ

ΛऔΔ͜ͱͰܾఆͨ͠ʢA2ͷϓϩηεͷ IPRΛ IPIʹ
ஔ͖͢ࢪ࣮ͯ͑׵Δʣɽ

3.3 ΞϊςʔλؒҰக౓ͷධՁ
զʑ͕ఏҊͨ͠εΩʔϜʹ͓͍ͯɼΞϊςʔλؒҰக

౓ͷධՁɼ͢ͳΘͪ Inter-annotator Agreement (IAA)
ͷର৅ͱͳΔͷ͸ɼASλΠϓͱɼIPRͱɼIPIͷ 3ͭ
Ͱ͋ΔɽIAAͷख๏͸ Fleiss’s κ [21]Λ࠾༻͢Δɽ͔͠
͠ɼ༧උ࣮ݧͱͯ͠ IPRͷΰʔϧυελϯμʔυΛධ
Ձͨ͠ͱ͜Ζ κ = 0 .420 ͱൺֱత௿͍஋ͱͳͬͯ͠·ͬ

ͨɽ͜ͷཧ༝ͱͯ͠ɼʮલఏͷલఏʯΛ͍ͯ͠ڐΔ͜ͱ͕

಺ͷલఏ͕ଟ͍৔߹ʹɼͲͷߘΒΕΔɽ͢ͳΘͪ౤͑ߟ

Α͏ʹલఏΛ૊Έ߹ΘͤΔ͔ͰΞϊςʔλ͕Ұக͠ʹ͘

͍͜ͱ͕ݪҼͰ͋ΔͱԾఆͨ͠7ɽͦ͜ͰɼA1ʙA4ͷ
ϓϩηεͷલʹɼલఏΛ਌ʹͭ࣋લఏ͕͋Ε͹ɼ௚઀ओ

ு΁ͱؔ܎Λमਖ਼͢Δϓϩηε A0Λಋೖͨ͠8ɽ

ද 1ʹ֤ ASλΠϓ΍ IPRɼIPIͷΞϊςʔγϣϯ਺
ͱ Fleiss’s κ Λࣔ͢9 10 11ɽൺֱͷͨΊʹ Persuasive
Essays [7, 8]ͷσʔλ΋ซͨ͠هɽ͜ͷද͔Βɼզʑͷ
σʔλ͕AMʹ͓͍ͯ࠷େن໛ͷίʔύεʹൺֱత͍ۙ
·Δɽ͑ݴͱ͕ग़དྷͨͱ͜͏ߦ໛ͰΞϊςʔγϣϯΛن

ͨɼΤοηΠͳͲͷϑΥʔϚϧͳจষ [8]ͱҟͳΓɼզʑ
ͷσʔλ͸͚ͨࡅද͕ݱଟ͍ͷͰҰக౓͕ൺֱత௿͍݁

Ռʹͳ͕ͬͨɼ [30] ʹΑΕ͹ɼ0.41ʙ0.60ͷҰக౓͸

7ΤοηΠͷσʔληοτ [8] ͱҟͳΓɼࢢຽͷจষ͸Α͘ߏ଄Խ
͞Ε͍ͯͳ͍͜ͱ͕ଟ͍ͨΊɼඞཁҎ্ʹෳࡶͳߏ଄ԽΛ͢Δҙຯ͕
ͳ͍ͱ͍ͯ͑ߟΔɽ

8ྫ͑͹ɼ{(claim1 ← premise1), (premise1 ← premise2)}
ͱ͍͏͕ؔ܎ଘ࣌ͨ͠ࡏʹɼϓϩηε A0 ʹΑͬͯ {(claim1 ←
premise1), (claim1← premise2)} ʹमਖ਼͢Δɽ

ͷ౎߹ͰσʔληοτΛࢉͱ༧ؒ࣌͸ɼʹࡍ9࣮ 4෼ׂ͠ɼͦΕͧ
Εͷ෼ׂʹ͓͍ͯ 5 ਓͣͭਓһΛׂΓ౰ͯͨɽΑͬͯ κ ͸ 4 ͭͷฏ
ग़ͨ͠΋ͷͰ͋Δɽࢉ஋Λۉ

10IPI ʹ͓͚ΔɼTarget ͱͳΔ AS λΠϓผͷ਺͸
Claim,Premise,NA ͕ͦΕͧΕ 574,109,62 Ͱ͋ͬͨɽຊڀݚ
Ͱ͸ Callout ͷ AS λΠϓ͕ Claim ͷΈͰ͋Δ͜ͱʹཹҙ͢Δͱɼ
ʮClaim ˠ Claimʯ͕શମͷ 77%Λ઎Ί͍ͯΔ͜ͱ͕෼͔Δɽ͢ͳ
ΘͪɼIPI ͸ۃΊͯٞ࿦తͰ͋Δͱ͑ݴΔɽ

܎ܸؔ߈/܎ؔ࣋ࢧ11 [31] ͷΞϊςʔγϣϯ΋͓ͯͬߦΓɼؔ࣋ࢧ
͕܎ 86%ɼ͕܎ܸؔ߈ 7%ͱɼѹ౗తʹಉௐ͢Δ Claim ͕ଟ͍݁Ռ
ͱͳͬͨɽ

 
 
 

Proceedings of ARG WI2 

- 19 -



WebΠϯςϦδΣϯεͱΠϯλϥΫγϣϯڀݚձ༧ूߘ

ਤ 2 ౤ߘ಺Ξϊςʔγϣϯʹ͓͚Δΰʔϧυελϯμʔυͷܾఆͷྫɽ

ʮModerate agreementʯͰ͋ΔͨΊɼ෼ྨֶश͕ՄೳͰ
͋Δͱ͑ߟΒΕΔɽ͞Βʹɼϓϩηε A0Λಋೖͨ͜͠
ͱʹΑΓ IPRͷҰக౓্͕ঢͨ͠ɽٞ࿦ཁૉͷ਺ʹͭ
͹ɼPremiseɼClaim͑ݴ͍ͯ ͕ͦΕͧΕશମͷ 50%ɼ
26%Ͱ͋Γɼඇٞ࿦తͳཁૉʢѫࡰͳͲʣ΋ඇৗʹଟ͘
Ξϊςʔγϣϯ͞ΕΔ݁Ռͱͳͬͨɽ

3.4 εϨουදݱͷೖྗྻܥ΁ͷม׵
εϨουʹؚ·ΕΔ౤ߘ͸ɼ͋ΔಛఆͷςʔϚʹର͠

ͯͷٞ࿦ʹର͍ͯͯ͠͠ٴݴΔͨΊɼE2EͳࣝผϞσ
ϧͷೖྗྻܥ͸εϨου୯Ґ͕๬·͍͠ɽ͢ͳΘͪɼೖ

ྗΛεϨουͱͯ͠ɼ֤౤ߘʹؚ·ΕΔจষͷASλΠ
ϓɼIPRͱ IPIΛಉ࣌ʹશͯग़ྗ͢ΔϞσϧΛ࣮ͨ͠ݱ
͍ɽͦ͜ͰɼຊઅͰ͸εϨουߏ଄Λೖྗྻܥͱͯ͠ද

ΔͨΊͷɼϞσϦϯάํ๏ʹ͍ͭͯड़΂Δɽ͢ݱ

զʑ͸ɼطଘڀݚͷྻܥϞσϦϯάख๏ [17]Λ֦ு͢
Δ͜ͱʹͨ͠ɽॳΊʹೖྗͷ୯ҐΛ୯ޠͰ͸ͳ͘จষ୯

Ґͱ͢Δɽ͜ͷΑ͏ʹ͢Δ͜ͱͰɼLSTM [32]΁ͷೖྗ
௕Λ୹͘͢Δ͜ͱ͕ग़དྷΔɽଓ͍ͯɼεϨουͰͷྻܥ

౤ߘΛ֊૚ͷਂ͞ॱʹͳΒ΂ɼ֤֊૚Ͱྻܥ࣌ॱʹฒ΂

Δɽ·֤ͨ֊૚ͷ۠੾Γͱ֤౤ߘͷ۠੾ΓʹͦΕͧΕ۠

੾ΓදݱΛૠೖ͠ɼֶशͤ͞΍͘͢͢Δɽ͜ͷΑ͏ʹ͢

Δ͜ͱͰɼ֊૚ߏ଄΍ฦ৴ؔ܎ΛೖྗྻܥͷதͰදݱͰ

͖Δɽਤ 1Λೖྗྻܥͱͯ͠ϞσϦϯάͨ͠ྫΛਤ 3ʹ
ࣔ͢ɽ

4 ධՁ࣮ݧ
Ξϊςʔγϣϯͷઌͷ࠷ऴతͳ໨ඪ͸ɼจষͷASλ
Πϓͱ IPRͱ IPIΛࣗಈతʹࣝผ͢Δ͜ͱͰ͋Δɽຊ
અͰ͸ɼզʑͷεΩʔϜΛ༻͍ͯΞϊςʔγϣϯ͞Εͨ

σʔλ͕ɼػցֶशʹΑֶͬͯशՄೳͰ͋Δ͜ͱΛࣔ͢

ͨΊͷݧࢼతͳ࣮ݧΛ͏ߦɽ

4.1 ࣝผϞσϧ
ຊ࿦จͰ͸ɼൺֱͷͨΊʹ 4ͭͷࣝผϞσϧΛධՁ͢
Δ͜ͱʹͨ͠ɽ1ͭ໨͸ɼ[17]ͰఏҊ͞ΕͨMulti Task
Learning (MTL)Ϟσϧ [23] (STagBLSTM)Λ֦ு͠
ͯɼεϨουʹର͢ΔE2EֶशΛఏҊ͢Δɽ͜ͷϞσϧ
Λಋೖ͢Δཧ༝͸ɼεϨουͷΑ͏ʹൺֱతେ͖ͳೖྗ

୯Ґʹ͓͍ͯ΋ E2Eͳࣝผ͕ՄೳͰ͋Δ͜ͱΛࣔͨ͢

ΊͰ͋ΔɽSTagBLSTM͸ASλΠϓͷࣝผثͱؔࣝ܎
ผثͷ 2ͭͷग़ྗ૚͕ɼಉ͡૒ํ޲LSTM [34]ͷதؒ૚
Λڞ༗͢ΔϞσϧͰ͋Δ12 13 14ɽࠓճ͸ɼSTagBLSTM
ͷɼ૒ํ޲ LSTMΛҰ͚ͭͩ༻͍Δ (Y-3)Λ࣮ݱ࠶૷

15ɽͨͬߦΛݧ࣮ͯ͠

STagBLSTMͷ࣮ݱ࠶૷͸Chainer [35]Λ༻͍ͯͬߦ
ͨɽϋΠύʔύϥϝʔλ͸࣍ͷͱ͓ΓͰ͋Δ: ୯ޠຒΊ
਺ݩ࣍Έ૚ͷࠐ 512ɼ૒ํ޲ LSTMͷӅΕ૚ͷݩ࣍਺
256ɼυϩοϓΞ΢τϨʔτ [36, 37]0.9ɼΦϓςΟϚΠ
βʹAdam [38]ɼϛχόοναΠζ 16ɽ͞Βʹɼؒ࣌ͷ
౎߹Ͱɼ50 epochsͰ࣮ݧΛଧͪ੾Γɼͦͷ࣌఺ͰͷϞ
σϧΛ༻͍ͯςετΛͨͬߦɽֶशσʔλͷ಺༁͸ɼ܇

࿅:ςετ=8:2Ͱ͋Δɽ
2ͭ໨ͷࣝผϞσϧʹ͸ಛ௃ϕʔεͷ SVM [8]Λಋ

ೖ͢ΔʢSVM - Tʣɽ͜ͷࣝผख๏Λ༻ҙͨ͠ཧ༝͸ɼ
λεΫʹಛԽͨ͠ಛ௃ϕʔεͷख๏͕ޮՌత͔Ͳ͏͔

Λ͢ূݕΔͨΊͰ͋ΔɽT͸ͦΕͧΕͷλεΫʢClaim,
Premise, IPR, IPIʣผʹͳ͓ͬͯΓɼಠཱͨ͠෼ྨثͰ
͋Δɽಛ௃ૉͱͯ͠ɼස౓্͕Ґ 500݅ͷ୯ޠͷ BoW
Λ༻͍ͨ16ɽ

3ͭ໨ͱ 4ͭ໨͸ɼSVM - Tͱಉ༷ͷ໨తͰɼϥϯμ
ϜϑΥϨετʢRF - TʣͱɼϩδεςΟοΫճؼ [42]
ʹΑΔϞσϧΛ༻ҙͨ͠ʢSimple - Tʣɽ

4.2 ධՁํ๏
ਖ਼౰ͳධՁΛͨ͏ߦΊʹɼຊઅͰ͸આಘੑͷ͋Δϝτ

ϦΫεΛಋೖ͢Δɽຊ࿦จͰ͸ɼจষͷASλΠϓΛਖ਼

12ͨͩ͠զʑͷ৔߹ɼೖྗͷ୯Ґ͕จষ୯ҐͰ͋ΔͨΊɼτʔΫϯ
Ϩϕϧͷ୅ΘΓʹจষϨϕϧͰͷೖྗΛ͏ߦɽ

13AS λΠϓͷग़ྗ૚Ͱ͸ɼ3 ΫϥεʢClaim, Premise, NAʣ෼
ྨͷΫϩεΤϯτϩϐʔؔࠩޡ਺ʹΑֶͬͯश͢ΔɽIPR ͱ IPI ͷ
ग़ྗ૚Ͱ͸ɼग़ྗ࣌఺ͷλΠϜεςοϓʹ͓͍ͯɼԿݸઌʢ΋͘͠͸
Կݸલʣʹؔͤ͞܎Δ͔ɼͱ͍͏࣮਺஋ʢͦͷ݁ՌΛ͞Βʹ੔਺஋ʹ
ؙΊͨ΋ͷ͕ਪఆ݁ՌʣΛग़ྗ͠ɼ2 ৐ؔࠩޡ਺Λ༻ֶ͍ͯश͢Δɽ

14จষϨϕϧͰͷೖྗʹ͸ɼจষʹؚ·ΕΔશ୯ޠͷ Word Em-
bedding [33]΍ Bag-of-words (BoW)Λ߹ͨ͠ܭ΋ͷΛ༻͍Δ͜ͱ
͕ଟ͍ɽࠓճ͸୯७ͳೖྗͰ΋ֶश͕ՄೳͰ͋Δ͜ͱΛࣔͨ͢Ίʹɼ
ೖྗΛ BoW ͱ͠ɼຒΊࠐΈϕΫτϧ E ΛϞσϧͷύϥϝʔλͱ͠
ֶͯशͤͨ͞ɽ

15༧උ࣮ݧʹ͓͍ͯ (Y-3)͚ͩͰͳ͘ɼ(Y-3, C-2)ͳͲෳ਺ͷMTL
Λ͕ͨ͠ࢼɼͲΕ΋ਫ਼౓্޲ʹ͸͕ܨΒͳ͔ͬͨɽ

16[8]Ͱ͸ɼfeature-richͳೖྗΛ༻͍͍͕ͯͨɼզʑͷσʔληο
τͷੑ࣭ͱ͸େ͖͘ҟͳΔͨΊɼൺֱͷͨΊʹ BoW ͷΈΛ༻͍ͨɽ
ֶश͸ 2foldͷΫϩεόϦσʔγϣϯΛ༻͍ͯϕετͳϋΠύʔύϥ
ϝʔλΛબ୒ͨ͠ɽ
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ਤ 3 εϨουߏ଄Λೖྗྻܥͱͯ͠ϞσϦϯά͢Δྫɽ࠷༏ઌॱং͸֊૚Ͱɼͦͷ࣍ͷ༏ઌॱҐ͸ྻܥ࣌ͱͳ͍ͬͯΔɽ
⊥͸֊૚ͷ۠੾Γදݱɼ|/͸౤ߘͷ۠੾ΓදݱͰ͋Δɽ໼ҹ͸ศٓͷͨΊʹද͍ࣔͯ͠Δ͜ͱʹཹҙɽ

ද 2 ֤Ϟσϧͷࣝྑ࠷ผੑೳ (F1είΞ (%))ɽ֤ྻͷ࠷େ஋ΛଠࣈͰදࣔͨ͠ɽ

Ϟσϧछผ Ϟσϧ໊
ASλΠϓͷࣝผ ͷࣝผ܎ؔ

Claim - F1 Premise - F1 NA - F1 IPR - F1 IPI - F1

End-to-End (E2E) STagBLSTM 54.2 65.6 56.9 14.9 12.6
STagBLSTM - ۠੾Γදݱແ͠ 51.8 66.1 55.2 14.5 10.8

Task Specific
SVM - T 53.3 64.4 52.3 22.4 11.5
RF - T 41.0 66.8 38.3 0 0
Simple - T 41.1 66.1 38.3 0 0

͘͠෼ྨͰ͖͔ͨͷࢦඪͱͯ͠ద߹཰ɼݱ࠶཰ɼF஋Λ
ಋೖͨ͠ɽ·ͨ IPRͷࣝผͱ IPIͷࣝผʹ͍ͭͯ΋ద
߹཰ɼݱ࠶཰ɼF஋Λࢉग़Ͱ͖ΔΑ͏ʹͨ͠ɽIPRʹͭ
͍ͯ͸ɼself-loopΛআ͘શͯͷؔ܎ͷϖΞΛ࡞Δ [8]͜
ͱͰධՁ͕ՄೳͰ͋Δ17ɽIPIʹ͍ͭͯ΋ಉ༷ʹϖΞΛ
Βฦ৴͔ݩΔ͜ͱͰධՁ͢Δ18ɽ஫ҙ఺ͱͯ͠ɼฦ৴࡞

ઌ΁ͷ͖޲ͷΈΛྀ͢ߟΔ͜ͱʹཹҙ͞Ε͍ͨɽͳͥͳ

Β͹ɼ໌Β͔ʹฦ৴ݩͷจষͷ΄͏͕ੜ੒͍ͨૣ͕ࠁ࣌

ΊͰ͋Δɽ

4.3 Ռ݁ݧ࣮
ද 2ʹɼ֤ࣝผϞσϧͷ F1είΞΛࣔ͢ɽͦΕͧΕ
ͷϞσϧʹ͓͍ͯྑ࠷ϞσϧͷείΞΛͨ͠ࡌهɽͳ͓ɼ

εϖʔεͷ౎߹Ͱద߹཰΍ݱ࠶཰ͷࡌه͸লུͨ͠ɽڻ

͘͜ͱʹɼզʑͷσʔλ͸ κ͕௿͍ʹ΋ؔΘΒͣɼൺֱ

తྑ޷ͳ F஋Λࢉग़͍ͯ͠Δɽಛʹ IPRͱ IPI͸ωΨ
ςΟϒέʔε͕ѹ౗తʹଟ͍ෆߧۉσʔλͰ͋ΔͨΊɼ

୯७ͳૉੑͱ SVMͰ IPRʹ͓͍ͯ 22.4%ͱͳͬͨ͜
ͱ͸஫໨ʹ஋͢Δɽશମͱͯ͠ɼASλΠϓͷࣝผੑೳ
͸ E2EͳϞσϧͷ STagBLSTM͕ޮՌతͰ͋Δ͜ͱ͕
෼͔Δɽ·ͨɼIPRʹ͓͍ͯ΋ STagBLSTM͕࠷΋ߴ
͍ύϑΥʔϚϯεΛࣔͨ͠ɽಛ௃ϕʔεͳϞσϧͷ͏ͪ

RF ͱ Simple ͸ IPR ͱ IPI Λશࣝ͘ผͰ͖ͳ͔ͬͨɽ
͜Ε͸ɼωΨςΟϒέʔε͕ଟ͍ෆߧۉσʔλͰ͋Δ͜

ͱʹىҼ͢Δͱ͑ߟΒΕΔɽ
17ྫ͑͹ɼ͋Δ౤ߘ಺ͷจষ͕ (S1, S2, S3)Ͱ͋ͬͨͱͯ͠ɼΰʔ
ϧυελϯμʔυͷ IPR͕ (S1 ← S2)ɼ(S1 ← S3)ͱͳ͍ͬͯΔ৔
߹ʹ͸ɼϙδςΟϒέʔε͸໌Β͔ʹ {(S1 ← S2), (S1 ← S3)}ͷ 2
ͭͰ͋ΔɽωΨςΟϒέʔε͸ self-loop Λؚ·ͳ͍શͯͷϖΞɼ͢
ͳΘͪ {(S2 ← S1), (S2 ← S3), (S3 ← S1), (S3 ← S2)} ͷ 4 ͭͰ
͋Δʢ͜͜Ͱͷ self-loop ͸ {(S1 ← S1), (S2 ← S2), (S3 ← S3)}
ͷ 3 ͭʣɽ

18ྫ͑͹ɼฦ৴ݩͷ౤ߘͷจষ͕ (S1, S2, S3)ɼฦ৴͍ͯ͠Δ౤ߘ
ͷจষ͕ (S4, S5) ͱ͢Δɽ͜ͷͱ͖ɼΰʔϧυελϯμʔυͷΠϯ
λϥΫγϣϯ (S2 ← S5)͕ଘ͢ࡏΔͱ͢Δɽ໌Β͔ʹ {(S2 ← S5)}
͕ϙδςΟϒέʔεͱͳΔɽωΨςΟϒέʔε͸ self-loop Λআ͘શ
ͯͷ૊Έ߹ΘͤͳͷͰ {(S1 ← S4), (S1 ← S5), (S2 ← S4), (S3 ←
S4), (S3 ← S5)} ͷ 5 ͭͰ͋Δɽ

ද 2Ͱ͸ɼ۠੾Γදݱͷ༗ޮੑΛࣔͨ͢Ίͷ࣮݁ݧՌ
΋͍ࣔͯ͠ΔɽʮSTagBLSTM - ۠੾Γදݱແ͠ʯͱࡌه
ͯ͋͠ΔϞσϧ͸۠੾ΓදݱΛলུͯ͠ STagBLSTM
Λֶशͨ࣌͠ͷείΞΛ͍ࣔͯ͠ΔɽPremiseҎ֎ͷࣝ
ผੑೳʹ͓͍ͯ STagBLSTMͷੑೳΛԼճΔ݁Ռͱͳͬ
ͨͨΊɼຊ࿦จͰఏҊͨ۠͠੾Γදޮ͕ݱՌతͰ͋Δ͜

ͱ͕෼͔ͬͨɽ͜ͷཧ༝ʹ͍ͭͯզʑ͸ɼ۠੾Γ෦෼ͷ

৘ใ͕ LSTMͰΤϯίʔυ͞ΕΔ͜ͱͰɼߏ଄తͳ৘
ใΛอ࣋Ͱ͖͍ͯΔͷͰ͸ͳ͍͔ͱ͑ߟΔɽ

5 ݁࿦
ຊ࿦จͰ͸ɼεϨουߏ଄Λͭ࣋ΦϯϥΠϯࢢຽٞ࿦

ʹରͯ͠ɼArgument Mining (AM)ͷεΩʔϜ͕Ͳͷ
Α͏ʹద༻͞ΕΔ͔Λࣔͨ͠ɽॳΊʹ Claim, Premise,
Target, Calloutͷ֓೦ΛऔΓೖΕɼεϨουߏ଄ͷͨΊ
ͷ৽ͨͳ AMεΩʔϜΛఏҊͨ͠ɽଓ͍࣮ͯࡍͷେن
໛ΦϯϥΠϯࢢຽٞ࿦σʔλʹରͯ͠ఏҊεΩʔϜʹج

ͮ͘ΞϊςʔγϣϯΛͨͬߦɽΞϊςʔγϣϯͷ݁Ռɼ

AMͷ෼໺ʹ͓͍ͯߴ࠷Ϩϕϧͷن໛ͷίʔύε͕ಘΒ
Εͨɽ·ͨɼΞϊςʔγϣϯ͞ΕͨσʔλΛ༻͍ͯػց

ֶश͕ՄೳͰ͋Δ͔Ͳ͏͔Λࣔͨ͢Ίʹɼࣗಈߏ଄Խͷ

ͨΊͷࣝผϞσϧΛఏҊͨ͠ɽࣝผϞσϧͱͯ͠զʑ͸ɼ

SVM΍ End-to-End (E2E)ͳχϡʔϥϧϞσϧͳͲͷ
ख๏ΛఏҊͨ͠ɽධՁ࣮ݧͷ݁ՌɼզʑͷఏҊͨ͠ E2E
ͳϞσϧ͕શମతʹ͍ߴύϑΥʔϚϯεΛࣔͨ͠ɽ͢ͳ

ΘͪɼεϨουߏ଄Λೖྗͱͯ͠ɼจষͷλΠϓ΍౤ߘ

಺ؔ܎ɼ౤ؒߘͷΠϯλϥΫγϣϯΛҰؾʹ൑ผ͢Δ͜

ͱ͕ग़དྷΔΑ͏ʹͳͬͨɽޙࠓ͸ΑΓεϨουߏ଄ʹಛ

Խֶͨ͠शϞσϧͷڀݚΛਐΊ͍ͯ͘༧ఆͰ͋Δɽ

ँࣙ
ຊڀݚ͸ɼJSTɼCRESTͷࢧԉΛड͚ͨ΋ͷͰ͋Δɽ
·ͨɼCOLLAGREEʹΑΔࢢຽٞ࿦σʔλΛఏ͍ͨڙ
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