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֓ཁ ຊจͰɼArgument Miningʹ͓͚Δ Argument Component RelationΛ༻͍ͨࣗಈߏԽͷࢼΈ
ΛεϨουߏʹద༻͢Δख๏ΛఏҊ͢ΔɽຊจͷݙߩҎԼͷ௨ΓͰ͋Δɽ(1)εϨουߏΛͭ࣋ΦϯϥΠ
ϯࢢຽٞσʔλʹରͯ͠ߘͱؒߘͷؔʹணͨ͠εΩʔϜΛద༻ͨ͠ɽ(2) ͦͷεΩʔϜΛ༻͍ͯΞ
ϊςʔγϣϯΛ͍ߦɼΞϊςʔλؒҰகΛධՁͨ͠ɽ࠷ऴతʹɼArgument Miningͷʹ͓͍ͯ࠷େنͷ
ίʔύεΛ࡞͢Δ͕ࣄͰ͖ͨɽ(3) SVM End-to-EndͳχϡʔϥϧϞσϧΛ༻͍ͯɼจͷλά͚ɼߘ
͓ؔΑͼؒߘΠϯλϥΫγϣϯΛྨ͢ΔࣝผϞσϧΛఏҊͨ͠ɽࣝผϞσϧͷධՁ࣮ݧͷ݁Ռɼզʑͷ
ΞϊςʔγϣϯσʔλΛ༻͍ͯɼεϨουߏʹରͯ͠ൺֱత҆ఆͨ͠ਫ਼Ͱ End-to-Endʹࣝผ͢Δ͜ͱ͕Մ
Ͱ͋Δ͜ͱ͕͔ͬͨɽ

Ωʔϫʔυ Argument MiningɼࢢຽٞɼΞϊςʔγϣϯɼSVMɼχϡʔϥϧωοτϫʔΫ

1 ͡Ίʹ
ΦϯϥΠϯͰͷࢢຽٞʹΑΓɼେͳਓͷࢢຽ͕

ॴؒ࣌ʹΘͣɼҙݟΛ͠ߘɼٞΛ௨ͯ݁͡

ʢ߹ҙʣΛಋ͘Α͏ͳ͜ͱ͕Մʹͳ͍ͬͯΔɽ͔͠͠ɼ

େͳͷߘͷཧٞͷྲྀΕͷཧղɼ݁ͷ

ಋग़ʢ߹ҙʣΛࢧԉ͢ΔͨΊʹɼҙݟͷཧղʹͭͱΊΔ

Opinion Mining [1]ɼClaimͱPremiseɼEvidence [2]
ͷؔͷཧղʹͭͱΊΔ Argument Mining [4, 3]ͷద
ΊΒΕ͍ͯΔɽٻ͕༺

Argument Mining (AM)ͱɼٞతݴઆ͔ΒClaim
ʢओுʣ PremiseʢલఏʣͱͳΔ෦Λநग़͠ɼͦΕ
ΒͷؔΛਪͯ͠ߏԽ͢ΔྖڀݚҬͰ͋ΔɽAMʹ
ؔ͢Δଟ͘ͷطଘڀݚΞʔςΟΫϧΤοηΠͳͲͷ

ϑΥʔϚϧͳจॻΛओͳରͱ͍ͯ͠Δɽྫ͑ɼ

͚తͳAMͷσʔληοτʹPersuasive Essays [7, 8]
͕͋Δɽ൴ΒͷσʔλͰɼֶੜͷΤοηΠจॻʹର͠

ͯ Claim PremiseͱͳΔ෦Λ໖ີʹΞϊςʔγϣ
ϯͨͨ͠Ίɼଟ͘ͷڀݚͰ༻͍ΒΕ͍ͯΔ [9, 10, 11]ɽ
͔͠͠ɼPersuasive EssaysͷΑ͏ͳίʔύε୯Ұͷ
ٞతݴઆʹϑΥʔΧε͓ͯ͠ΓɼεϨουߏͷΑ͏

ͳٞతݴઆؒͷྀؔ͞ߟΕͳ͍ʢΤοηΠ୯ମ

Ͱ͍ͯ݁͠ΔͨΊʣɽͦ͜ͰզʑɼεϨουߏΛ

ΦϯϥΠϯϑΥʔϥϜʹରͯ͠ɼAMΛద༻ͤ͞Δͭ࣋
ํ๏ΛఏҊ͢Δɽ

ຊڀݚͷओཁͳϙΠϯτ࣍ͷ 3ͭͰ͋Δɽ(1) AM
ΛεϨουߏʹద༻ͤ͞ΔͨΊʹ৽ͨͳεΩʔϜΛఏ

Ҋ͢Δɽ۩ମతʹจষͷλΠϓ (Premise / Claim /
Non-Argumentative(NA))ͱɼߘ͓Αͼؒߘͷจ
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ষͷؔΛఆٛͨ͠ɽ(2) εϨουߏΛࢢͭ࣋ຽٞ
σʔλʹରͯ͠ɼఏҊεΩʔϜΛ༻͍ͨΞϊςʔγϣϯ

Λͨͬߦɽ۩ମతʹɼաߦʹڈΘΕͨେنͳΦϯϥ

ΠϯࢢຽٞͰͷٞσʔλʹରͯ͠ 2ஈ֊ͷΞϊςʔ
γϣϯΛ͍ߦɼΞϊςʔλؒҰகΛධՁͨ͠ɽޙ࠷ʹɼ

(3) SVMEnd-to-EndͳχϡʔϥϧϞσϧʹΑΔਪ
ख๏ΛఏҊͨ͠ɽ۩ମతʹεϨουʹؚ·ΕΔจষ

ͷλΠϓɼߘͱͦؒߘΕͧΕͰจষಉ࢜ͷؔΛ

ࣝผ͢ΔϞσϧΛ࣮ͨ͠ݱɽ

2 ؔ࿈ڀݚ
AM ίʔύεۦಈͷྖڀݚҬͰ͋ΔͨΊɼσʔλ

ಛʹॏཁͰ͋ΔɽχϡʔεࣄهWebٞͳͲΛؚ
Έɼ͕ٞؔΞϊςʔγϣϯ͞Ε͚ͨతͳίʔύ

εͰ͋Δ AraucariaDB [13]ɼWeb্ͷϑΥʔϥϜʹ
যΛͯͨΞϊςʔγϣϯ͕ଘ͢ࡏΔ [14]ɽଞʹɼ
Redditͷ 2016 US Presidential Debatesʹର͢ΔΞϊ
ςʔγϣϯ [12]ɼChangeMyView1ͷղੳ [40, 18]͕
͋Δɽͱ͑ݴɼ͜ΕΒͷϑΥʔϥϜΤοηΠʹ͓͚

ΔσʔλۃΊͯٞత͔ͭ໌֬ͳߏΛѻ͏έʔε͕

ଟ͍ɽ͢ͳΘͪɼզʑ͕తͱ͢ΔΑ͏ͳɼଟਓʹΑ

ΔΑΓࢢ͚ͨࡅຽٞͱੑ࣭͕ҟͳ͍ͬͯΔɽ·ͨɼ

εϨουߏʹର͢Δ AMεΩʔϜΛ༻͍ͨΞϊςʔ
γϣϯࡁΈσʔλզʑͷΔݶΓͰ΄ͱΜͲଘ͠ࡏ

ͳ͍ɽ

AMʹ͓͍ͯٞߏΛࣗಈతʹࣝผ͢Δ͕ڀݚ
ΜͰ͋Δɽྫ͑ɼߘʹର͢ΔٞཁૉͷಛఆʢACIʣ
[27, 26]ϦϯΫநग़ʢLEʣ[25, 17]ͷ AMλεΫͷݚ
Δɽ͢ࡏଘ͕ڀ

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

ਤ 1 εϨουͷΞϊςʔγϣϯྫɽന৭ͷϘοΫεߘΛද͢ɽߘ 251ʹରͯ͠ 253͕ฦ৴͓ͯ͠Γɼಉ༷ʹ 253ʹ
ରͯ͠ 256ͱ 261͕ฦ৴͍ͯ͠Δɽ੨৭ͷϘοΫε͕ Premiseɼ৭ͷϘοΫε͕ ClaimΛද͢ɽߘͷϦϯΫ
ߘؔʢIPRʣΛ͍ࣔͯ͠Δɽؒߘͷ৭ͷϦϯΫؒߘΠϯλϥΫγϣϯʢIPIʣΛ͍ࣔͯ͠Δɽ

ۙͰ End-to-End (E2E) ͳࣝผϞσϧ͕Լਐ
ରͰ͋Δɽྫ͑ڀݚதͷߦ [17] LSTMΛ༻͍ͯ
AMʹର͢ΔϚϧνλεΫֶश [23, 24]Λ͏ߦख๏ɼ
LSTM-ER [39]Λద༻͢Δख๏ΛఏҊͨ͠ɽ

3 εϨουߏͷͨΊͷεΩʔϜ
ຊઅͰɼͲͷΑ͏ͳΞϊςʔγϣϯεΩʔϜΛಋೖ

͢Δ͔ʹ͍ͭͯઆ໌͢ΔɽAMʹର͢Δ࣮ݎͳεΩʔϜ
ଟ͘ଘ͍ͯ͠ࡏΔɽͦͷͨΊطଘͷεΩʔϜΛΈ

߹ΘͤɼͦΕΛൃలͤ͞Δ͜ͱ͕εϨουߏʹAMε
ΩʔϜΛద༻ͤ͞ΔͨΊͷݤͰ͋Δͱ͑ݴΔɽզʑɼҰ

ͭͷߘΛͦΕ୯ମͰஊͰ͋Δͱݟͳͨ͠ɽ͞ Βʹߘ

ͱߘͷؒͷΠϯλϥΫγϣϯʹணͨ͠ɽͦ ͜Ͱʮߘ

ʯͱʮؒߘʯͷ 2ͭͷεΩʔϜϞσϧΛΈ߹ΘͤΔ
͜ͱʹͨ͠ɽߘʹ͓͚ΔAMʢClaim/Premise/NA
ͷλά͚ϦϯΫͷ੍͚ʣ [22]ͷεΩʔϜΛಋ
ೖͨ͠ɽؒߘΛ݁ͼ͚ͭΔΠϯλϥΫγϣϯʹؔͯ͠

 [14]ͷ Target/CalloutͷεΩʔϜϞσϧΛಋೖ͢Δ
͜ͱʹͨ͠ɽਤ 1զʑͷΈ߹ΘͤεΩʔϜΛ༻͍ͨ
ΞϊςʔγϣϯྫͰ͋Δɽ

3.1 σʔλ
εϨουߏʹର͢Δ AMͷίʔύεΛ࡞͢Δͨ

Ίʹɼಠࣗʹऩूͨ͠ΦϯϥΠϯࢢຽٞσʔλʹର

ͯ͠ΞϊςʔγϣϯΛ͜͏ߦͱʹͨ͠ɽࠓճλʔήο

τͱͨ͠σʔλɼεϨουߏΛͭ࣋ COLLAGREE
[6, 5, 16]2ͱݺΕΔΦϯϥΠϯϑΥʔϥϜͰ࣮͞ࢪΕ

2http://collagree.com/

ͨɼࢢຽٞσʔλͰ͋Δ3ɽ͜ͷσʔλ໊ݹࢢͱ

ಉͰڞ 2016 12݄͔Β 2017 ΘΕͨߦ͚͔ͯʹ1݄
WebٞΛϕʔεͱ͍ͯ͠Δɽ399ͷεϨουͱ 1327
݅ͷ͕ߘੵ͞Ε͍ͯΔ4ɽ

3.2 Ξϊςʔγϣϯͷաఔ
[28]ʹΑΕɼAMʹ͓͚ΔλεΫ࣍ͷ 3ͭͷϓϩη

εʹ͚ΒΕΔ: (1) Segmentationɼ(2) Segment classi-
ficationɼ(3) Relationship identificationɽॳΊʹɼSeg-
mentationʹ͍ͭͯɼArgument Component Idenfica-
tion (ACI)Argument Component Detection (ACD)
ͱݺΕɼ͜ͷλεΫ୯ମʹ͓͍ͯॏཁͳڀݚ

Ͱ͋Δ [41, 29]ɽ͔͠͠ɼACIτʔΫϯϨϕϧͰͷΞ
ϊςʔγϣϯΛߦΘͳ͚ΕͳΒͣɼؒ࣌ۚમతίε

τͷ໘Ͱෛ୲͕ଟ͍ɽͦ͜ͰզʑϧʔϧʹΑͬͯࣗ

ಈͰ SegmentationΛ͜͏ߦͱʹͨ͠ɽ۩ମతʹ 1ͭ
ͷจষΛ 1ͭͷ Componentͱͯ͠ݟͳ͠ [19]ɼ۟ಡ
Λϕʔεʹ Argument sentence (AS) ʹׂ͢Δ [15]ɽ
ɼ(2)ʹ࣍ ͷ Segment classificationʹ͍ͭͯɼ(1)Ͱ
ׂͨ͠ ASΛ ClaimɼPremise͓Αͼ NAʹΞϊςʔ
γϣϯ͢Δɽޙ࠷ʹɼ(3) ͷRelationship identification
ʹ͍ͭͯߘͷASಉ࢜ͷؔΛΞϊςʔγϣϯ͢
Δɽ·ͨɼؒߘͷ ASಉ࢜ͷΠϯλϥΫγϣϯ (Tar-
get/Callout)ͷΞϊςʔγϣϯ͏ߦɽΞϊςʔγϣϯ

ඇެ։ɽࡏݱਓใΛؚΉͨΊɼσʔληοτݸݟຽͷҙࢢ3
41εϨου͋ͨΓͷฏۉߘ 3.33ʢඪ४ภࠩ 3.29ʣɼεϨου

ͷฏۉ֊ਂ͞ 1.09ʢඪ४ภࠩ 1.19ʣɼ1 ͨ͋ߘΓͷฏۉจষ
4.19ʢඪ४ภࠩ 3.33ɼ૯จষ 5559ʣɼ1 จষ͋ͨΓͷฏۉ୯ޠ
21.63ʢඪ४ภࠩ 19.92ʣɽ
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Proceedings of ARG WI2

ରͱͳΔASλΠϓ͓Αͼؔͷఆٛ࣍ͷͱ͓ΓͰ
͋Δɽ

• ClaimͱٞͷతͱͳΔݴઆจͰ͋Δɽߘʹ
ͳ͍ɽͨ࣋ઌΛؔ

• Premise Claimଞͷ Premiseʹରͯ͠ཧ༝Λ༩
͑ͨΓ࣋ࢧܸ͢߈Δݴઆจͷ͜ͱͰ͋Δɽ

• ߘؔ (IPR)ߘͷதͰͷClaimPremiseͷ
ΛͰ͋Δɽؔؔ (parent← child)ͱද࣌͢ɼchild
 parentʹରͯ͠ཧ༝Λ༩͑Δɽͦ ͷͨΊɼ͋ ΓಘΔύ
λʔϯ (Claim← Premise)͘͠ (Premise←
Premise)ͷ 2௨Γ͔͠ଘ͠ࡏಘͳ͍ɽҙͱͯ͠ɼ
PremiseͷΈͰϧʔϓΛ࡞Δ͜ͱࢭېͰ͋Δɽ͢ͳΘ
ͪ ClaimΛϧʔτϊʔυͱ͢ΔߏͱͳΒͳ͚Ε
ͳΒͳ͍ɽ

• Targetؒߘͷ ASͱ ASͷΠϯλϥΫγϣϯʹ͓
͍ͯɼݺʹޙͼग़͞ΕΔରͱͳΔݴઆจͰ͋Δ5ɽ

• Callout ؒߘͷ AS ͱ AS ͷΠϯλϥΫγϣϯʹ
͓͍ͯɼTargetʹରͯ͠ίϝϯτΛ༩͑ΔݴઆจͰ͋
Δɽσʔλͷ߹্ɼ໌ࣔతͳฦ৴ؔʹ͋Δ 2 ͭͷ
ؒߘͷΈΛྀ͢ߟΔɽຊڀݚͰٞʹযΛͯ
ΔͨΊɼCallout Claimʹݶఆ͢Δ6ɽ

• ؒߘΠϯλϥΫγϣϯ (IPI) 2ͭͷฦ৴ؔʹ͋
Δߘಉ࢜ͷؔͰ͋ΔɽؔΛ (parent← child)ͱ
ද࣌͢ɼchild Calloutɼparent TargetͰ͋Δɽ

ෳͷαϒλεΫ͕ଘ͢ࡏΔ߹ʹɼෳஈ֊ʹ

͚ͯΞϊςʔγϣϯΛ͜͏ߦͱ͕ҰൠతͰ͋Δ [20, 22]ɽ
զʑ࣍ͷ 2ஈ֊ʹ͚ͯΞϊςʔγϣϯΛͨͬߦɽॳΊ
ʹɼASλΠϓ (Claim/Premise/NA)ͷΞϊςʔγϣϯ
ͱߘؔ (IPR)ͷΞϊςʔγϣϯΛ͍ߦɼΰʔϧυ
ελϯμʔυΛ࡞Δɽ࣍ʹͦͷΰʔϧυελϯμʔυΛ

༻͍ͯؒߘΠϯλϥΫγϣϯ (IPI) (Target/Callout)
ͷΞϊςʔγϣϯΛ͏ߦɽ͢ͳΘͪɼશΞϊςʔλಉ

͡ IPRͷΞϊςʔγϣϯ݁ՌΛ༻͍ͯɼIPIͷΞϊςʔ
γϣϯΛ͜͏ߦͱʹͳΔɽ

ΰʔϧυελϯμʔυΛܾఆ͢ΔࡍʹɼΞϊςʔλ

ͷଟܾථͰܾఆ͢Δ͜ͱʹͨ͠ɽͳ͓ࠓճɼ1ͭͷ
λεΫΛ୲͢ΔΞϊςʔλ 3ਓͱͨ͠ɽߘAM
ͷΰʔϧυελϯμʔυΛܾఆ͢Δϓϩηε࣍ͷ௨Γ

Ͱ͋Δɽ

A1: AS ͷλά (Premise/Claim/NA) Λա (2/3) ͷҰ
கͰ࠾༻ɽଟܾͰܾ·Βͳ͍ͷ NAʹྨ͢Δɽ

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

Ͱ͋ΔจষΛϧʔτϊʔυʹͨ͠ΛಘΔʢClaim ͷ
͚͕ͩͰ͖Δʣɽ

A4: Ͳͷʹؚ·Εͳ͍ PremiseఆٛΛຬͨ͞ͳ͍ͷ
ͰɼNAʹྨ͠͠ɼؔআ͢Δɽ

5Target ΛؚΉ͕ߘผͷߘʹରͯ͠ฦ৴͍ͯ͠Εɼಉ࣌ʹ
Callout ʹͳΓ͏Δɽ

6ϑΝγϦςʔγϣϯͷ؍ͰɼClaim͕ϢʔβؒͰͲͷΑ͏ʹ
ධՁ͞Ε͍ͯΔ͔ΛΔ͜ͱ͕·͍͠ɽ·ͨɼCalloutΛ Claimʹ
ఆ͢Δ͜ͱʹΑͬͯɼASݶ ͔Βग़Δؔઌ͕࠷େҰͭʹͳΓɼ
͕γϯϓϧʹͳΔͱ͍͏ར͕͋ΔͨΊɼ͜ͷΑ͏ͳ੍݅Λ͚ͭ
ͨ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 2ɼA1ʙA4ͷϓϩηεͷ۩ମྫͰ͋Δɽ·ͨɼ
IPIͷΰʔϧυελϯμʔυʹ͍ͭͯɼߘͷΰʔ
ϧυελϯμʔυΛܾఆͨ͠ޙʹɼಉ༷ʹؔͷଟܾ

ΛऔΔ͜ͱͰܾఆͨ͠ʢA2ͷϓϩηεͷ IPRΛ IPIʹ
ஔ͖͢ࢪ࣮ͯ͑Δʣɽ

3.3 ΞϊςʔλؒҰகͷධՁ
զʑ͕ఏҊͨ͠εΩʔϜʹ͓͍ͯɼΞϊςʔλؒҰக

ͷධՁɼ͢ͳΘͪ Inter-annotator Agreement (IAA)
ͷରͱͳΔͷɼASλΠϓͱɼIPRͱɼIPIͷ 3ͭ
Ͱ͋ΔɽIAAͷख๏ Fleiss’s κ [21]Λ࠾༻͢Δɽ͔͠
͠ɼ༧උ࣮ݧͱͯ͠ IPRͷΰʔϧυελϯμʔυΛධ
Ձͨ͠ͱ͜Ζ κ = 0 .420 ͱൺֱత͍ͱͳͬͯ͠·ͬ

ͨɽ͜ͷཧ༝ͱͯ͠ɼʮલఏͷલఏʯΛ͍ͯ͠ڐΔ͜ͱ͕

ͷલఏ͕ଟ͍߹ʹɼͲͷߘΒΕΔɽ͢ͳΘͪ͑ߟ

Α͏ʹલఏΛΈ߹ΘͤΔ͔ͰΞϊςʔλ͕Ұக͠ʹ͘

͍͜ͱ͕ݪҼͰ͋ΔͱԾఆͨ͠7ɽͦ͜ͰɼA1ʙA4ͷ
ϓϩηεͷલʹɼલఏΛʹͭ࣋લఏ͕͋Εɼओ

ுͱؔΛमਖ਼͢Δϓϩηε A0Λಋೖͨ͠8ɽ

ද 1ʹ֤ ASλΠϓ IPRɼIPIͷΞϊςʔγϣϯ
ͱ Fleiss’s κ Λࣔ͢9 10 11ɽൺֱͷͨΊʹ Persuasive
Essays [7, 8]ͷσʔλซͨ͠هɽ͜ͷද͔Βɼզʑͷ
σʔλ͕AMʹ͓͍ͯ࠷େنͷίʔύεʹൺֱత͍ۙ
·Δɽ͑ݴͱ͕ग़དྷͨͱ͜͏ߦͰΞϊςʔγϣϯΛن

ͨɼΤοηΠͳͲͷϑΥʔϚϧͳจষ [8]ͱҟͳΓɼզʑ
ͷσʔλ͚ͨࡅද͕ݱଟ͍ͷͰҰக͕ൺֱత͍݁

Ռʹͳ͕ͬͨɼ [30] ʹΑΕɼ0.41ʙ0.60ͷҰக

7ΤοηΠͷσʔληοτ [8] ͱҟͳΓɼࢢຽͷจষΑ͘ߏԽ
͞Ε͍ͯͳ͍͜ͱ͕ଟ͍ͨΊɼඞཁҎ্ʹෳࡶͳߏԽΛ͢Δҙຯ͕
ͳ͍ͱ͍ͯ͑ߟΔɽ

8ྫ͑ɼ{(claim1 ← premise1), (premise1 ← premise2)}
ͱ͍͏͕ؔଘ࣌ͨ͠ࡏʹɼϓϩηε A0 ʹΑͬͯ {(claim1 ←
premise1), (claim1← premise2)} ʹमਖ਼͢Δɽ

ͷ߹ͰσʔληοτΛࢉͱ༧ؒ࣌ɼʹࡍ9࣮ 4ׂ͠ɼͦΕͧ
Εͷׂʹ͓͍ͯ 5 ਓͣͭਓһΛׂΓͯͨɽΑͬͯ κ  4 ͭͷฏ
ग़ͨ͠ͷͰ͋ΔɽࢉΛۉ

10IPI ʹ͓͚ΔɼTarget ͱͳΔ AS λΠϓผͷ
Claim,Premise,NA ͕ͦΕͧΕ 574,109,62 Ͱ͋ͬͨɽຊڀݚ
Ͱ Callout ͷ AS λΠϓ͕ Claim ͷΈͰ͋Δ͜ͱʹཹҙ͢Δͱɼ
ʮClaim ˠ Claimʯ͕શମͷ 77%ΛΊ͍ͯΔ͜ͱ͕͔Δɽ͢ͳ
ΘͪɼIPI ۃΊͯٞతͰ͋Δͱ͑ݴΔɽ

ܸؔ߈/ؔ࣋ࢧ11 [31] ͷΞϊςʔγϣϯ͓ͯͬߦΓɼؔ࣋ࢧ
͕ 86%ɼ͕ܸؔ߈ 7%ͱɼѹతʹಉௐ͢Δ Claim ͕ଟ͍݁Ռ
ͱͳͬͨɽ
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ਤ 2 ߘΞϊςʔγϣϯʹ͓͚Δΰʔϧυελϯμʔυͷܾఆͷྫɽ

ʮModerate agreementʯͰ͋ΔͨΊɼྨֶश͕ՄͰ
͋Δͱ͑ߟΒΕΔɽ͞Βʹɼϓϩηε A0Λಋೖͨ͜͠
ͱʹΑΓ IPRͷҰக্͕ঢͨ͠ɽٞཁૉͷʹͭ
ɼPremiseɼClaim͑ݴ͍ͯ ͕ͦΕͧΕશମͷ 50%ɼ
26%Ͱ͋ΓɼඇٞతͳཁૉʢѫࡰͳͲʣඇৗʹଟ͘
Ξϊςʔγϣϯ͞ΕΔ݁Ռͱͳͬͨɽ

3.4 εϨουදݱͷೖྗྻܥͷม
εϨουʹؚ·ΕΔߘɼ͋ΔಛఆͷςʔϚʹର͠

ͯͷٞʹର͍ͯͯ͠͠ٴݴΔͨΊɼE2EͳࣝผϞσ
ϧͷೖྗྻܥεϨου୯Ґ͕·͍͠ɽ͢ͳΘͪɼೖ

ྗΛεϨουͱͯ͠ɼ֤ߘʹؚ·ΕΔจষͷASλΠ
ϓɼIPRͱ IPIΛಉ࣌ʹશͯग़ྗ͢ΔϞσϧΛ࣮ͨ͠ݱ
͍ɽͦ͜ͰɼຊઅͰεϨουߏΛೖྗྻܥͱͯ͠ද

ΔͨΊͷɼϞσϦϯάํ๏ʹ͍ͭͯड़Δɽ͢ݱ

զʑɼطଘڀݚͷྻܥϞσϦϯάख๏ [17]Λ֦ு͢
Δ͜ͱʹͨ͠ɽॳΊʹೖྗͷ୯ҐΛ୯ޠͰͳ͘จষ୯

Ґͱ͢Δɽ͜ͷΑ͏ʹ͢Δ͜ͱͰɼLSTM [32]ͷೖྗ
Λ͘͢Δ͜ͱ͕ग़དྷΔɽଓ͍ͯɼεϨουͰͷྻܥ

ߘΛ֊ͷਂ͞ॱʹͳΒɼ֤֊Ͱྻܥ࣌ॱʹฒ

Δɽ·֤ͨ֊ͷ۠Γͱ֤ߘͷ۠ΓʹͦΕͧΕ۠

ΓදݱΛૠೖ͠ɼֶशͤ͘͢͢͞Δɽ͜ͷΑ͏ʹ͢

Δ͜ͱͰɼ֊ߏฦ৴ؔΛೖྗྻܥͷதͰදݱͰ

͖Δɽਤ 1Λೖྗྻܥͱͯ͠ϞσϦϯάͨ͠ྫΛਤ 3ʹ
ࣔ͢ɽ

4 ධՁ࣮ݧ
Ξϊςʔγϣϯͷઌͷ࠷ऴతͳඪɼจষͷASλ
Πϓͱ IPRͱ IPIΛࣗಈతʹࣝผ͢Δ͜ͱͰ͋Δɽຊ
અͰɼզʑͷεΩʔϜΛ༻͍ͯΞϊςʔγϣϯ͞Εͨ

σʔλ͕ɼػցֶशʹΑֶͬͯशՄͰ͋Δ͜ͱΛࣔ͢

ͨΊͷݧࢼతͳ࣮ݧΛ͏ߦɽ

4.1 ࣝผϞσϧ
ຊจͰɼൺֱͷͨΊʹ 4ͭͷࣝผϞσϧΛධՁ͢
Δ͜ͱʹͨ͠ɽ1ͭɼ[17]ͰఏҊ͞ΕͨMulti Task
Learning (MTL)Ϟσϧ [23] (STagBLSTM)Λ֦ு͠
ͯɼεϨουʹର͢ΔE2EֶशΛఏҊ͢Δɽ͜ͷϞσϧ
Λಋೖ͢Δཧ༝ɼεϨουͷΑ͏ʹൺֱతେ͖ͳೖྗ

୯Ґʹ͓͍ͯ E2Eͳࣝผ͕ՄͰ͋Δ͜ͱΛࣔͨ͢

ΊͰ͋ΔɽSTagBLSTMASλΠϓͷࣝผثͱؔࣝ
ผثͷ 2ͭͷग़ྗ͕ɼಉ͡ํLSTM [34]ͷதؒ
Λڞ༗͢ΔϞσϧͰ͋Δ12 13 14ɽࠓճɼSTagBLSTM
ͷɼํ LSTMΛҰ͚ͭͩ༻͍Δ (Y-3)Λ࣮ݱ࠶

15ɽͨͬߦΛݧ࣮ͯ͠

STagBLSTMͷ࣮ݱ࠶Chainer [35]Λ༻͍ͯͬߦ
ͨɽϋΠύʔύϥϝʔλ࣍ͷͱ͓ΓͰ͋Δ: ୯ޠຒΊ
ݩ࣍Έͷࠐ 512ɼํ LSTMͷӅΕͷݩ࣍
256ɼυϩοϓΞτϨʔτ [36, 37]0.9ɼΦϓςΟϚΠ
βʹAdam [38]ɼϛχόοναΠζ 16ɽ͞Βʹɼؒ࣌ͷ
߹Ͱɼ50 epochsͰ࣮ݧΛଧͪΓɼͦͷ࣌ͰͷϞ
σϧΛ༻͍ͯςετΛͨͬߦɽֶशσʔλͷ༁ɼ܇

࿅:ςετ=8:2Ͱ͋Δɽ
2ͭͷࣝผϞσϧʹಛϕʔεͷ SVM [8]Λಋ

ೖ͢ΔʢSVM - Tʣɽ͜ͷࣝผख๏Λ༻ҙͨ͠ཧ༝ɼ
λεΫʹಛԽͨ͠ಛϕʔεͷख๏͕ޮՌత͔Ͳ͏͔

Λ͢ূݕΔͨΊͰ͋ΔɽTͦΕͧΕͷλεΫʢClaim,
Premise, IPR, IPIʣผʹͳ͓ͬͯΓɼಠཱͨ͠ྨثͰ
͋Δɽಛૉͱͯ͠ɼස্͕Ґ 500݅ͷ୯ޠͷ BoW
Λ༻͍ͨ16ɽ

3ͭͱ 4ͭɼSVM - Tͱಉ༷ͷతͰɼϥϯμ
ϜϑΥϨετʢRF - TʣͱɼϩδεςΟοΫճؼ [42]
ʹΑΔϞσϧΛ༻ҙͨ͠ʢSimple - Tʣɽ

4.2 ධՁํ๏
ਖ਼ͳධՁΛͨ͏ߦΊʹɼຊઅͰઆಘੑͷ͋Δϝτ

ϦΫεΛಋೖ͢ΔɽຊจͰɼจষͷASλΠϓΛਖ਼

12ͨͩ͠զʑͷ߹ɼೖྗͷ୯Ґ͕จষ୯ҐͰ͋ΔͨΊɼτʔΫϯ
ϨϕϧͷΘΓʹจষϨϕϧͰͷೖྗΛ͏ߦɽ

13AS λΠϓͷग़ྗͰɼ3 ΫϥεʢClaim, Premise, NAʣ
ྨͷΫϩεΤϯτϩϐʔؔࠩޡʹΑֶͬͯश͢ΔɽIPR ͱ IPI ͷ
ग़ྗͰɼग़ྗ࣌ͷλΠϜεςοϓʹ͓͍ͯɼԿݸઌʢ͘͠
Կݸલʣʹؔͤ͞Δ͔ɼͱ͍͏࣮ʢͦͷ݁ՌΛ͞Βʹʹ
ؙΊͨͷ͕ਪఆ݁ՌʣΛग़ྗ͠ɼ2 ؔࠩޡΛ༻ֶ͍ͯश͢Δɽ

14จষϨϕϧͰͷೖྗʹɼจষʹؚ·ΕΔશ୯ޠͷ Word Em-
bedding [33] Bag-of-words (BoW)Λ߹ͨ͠ܭͷΛ༻͍Δ͜ͱ
͕ଟ͍ɽࠓճ୯७ͳೖྗͰֶश͕ՄͰ͋Δ͜ͱΛࣔͨ͢Ίʹɼ
ೖྗΛ BoW ͱ͠ɼຒΊࠐΈϕΫτϧ E ΛϞσϧͷύϥϝʔλͱ͠
ֶͯशͤͨ͞ɽ

15༧උ࣮ݧʹ͓͍ͯ (Y-3)͚ͩͰͳ͘ɼ(Y-3, C-2)ͳͲෳͷMTL
Λ͕ͨ͠ࢼɼͲΕਫ਼্ʹ͕ܨΒͳ͔ͬͨɽ

16[8]Ͱɼfeature-richͳೖྗΛ༻͍͍͕ͯͨɼզʑͷσʔληο
τͷੑ࣭ͱେ͖͘ҟͳΔͨΊɼൺֱͷͨΊʹ BoW ͷΈΛ༻͍ͨɽ
ֶश 2foldͷΫϩεόϦσʔγϣϯΛ༻͍ͯϕετͳϋΠύʔύϥ
ϝʔλΛબͨ͠ɽ
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ਤ 3 εϨουߏΛೖྗྻܥͱͯ͠ϞσϦϯά͢Δྫɽ࠷༏ઌॱং֊Ͱɼͦͷ࣍ͷ༏ઌॱҐྻܥ࣌ͱͳ͍ͬͯΔɽ
⊥֊ͷ۠Γදݱɼ|/ߘͷ۠ΓදݱͰ͋ΔɽҹศٓͷͨΊʹද͍ࣔͯ͠Δ͜ͱʹཹҙɽ

ද 2 ֤Ϟσϧͷࣝྑ࠷ผੑ (F1είΞ (%))ɽ֤ྻͷ࠷େΛଠࣈͰදࣔͨ͠ɽ

Ϟσϧछผ Ϟσϧ໊
ASλΠϓͷࣝผ ͷࣝผؔ

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࠶ɼFΛ
ಋೖͨ͠ɽ·ͨ IPRͷࣝผͱ IPIͷࣝผʹ͍ͭͯద
߹ɼݱ࠶ɼFΛࢉग़Ͱ͖ΔΑ͏ʹͨ͠ɽIPRʹͭ
͍ͯɼself-loopΛআ͘શͯͷؔͷϖΞΛ࡞Δ [8]͜
ͱͰධՁ͕ՄͰ͋Δ17ɽIPIʹ͍ͭͯಉ༷ʹϖΞΛ
Βฦ৴͔ݩΔ͜ͱͰධՁ͢Δ18ɽҙͱͯ͠ɼฦ৴࡞

ઌͷ͖ͷΈΛྀ͢ߟΔ͜ͱʹཹҙ͞Ε͍ͨɽͳͥͳ

Βɼ໌Β͔ʹฦ৴ݩͷจষͷ΄͏͕ੜ͍ͨૣ͕ࠁ࣌

ΊͰ͋Δɽ

4.3 Ռ݁ݧ࣮
ද 2ʹɼ֤ࣝผϞσϧͷ F1είΞΛࣔ͢ɽͦΕͧΕ
ͷϞσϧʹ͓͍ͯྑ࠷ϞσϧͷείΞΛͨ͠ࡌهɽͳ͓ɼ

εϖʔεͷ߹Ͱద߹ݱ࠶ͷࡌهলུͨ͠ɽڻ

͘͜ͱʹɼզʑͷσʔλ κ͕͍ʹؔΘΒͣɼൺֱ

తྑͳ FΛࢉग़͍ͯ͠Δɽಛʹ IPRͱ IPIωΨ
ςΟϒέʔε͕ѹతʹଟ͍ෆߧۉσʔλͰ͋ΔͨΊɼ

୯७ͳૉੑͱ SVMͰ IPRʹ͓͍ͯ 22.4%ͱͳͬͨ͜
ͱʹ͢Δɽશମͱͯ͠ɼASλΠϓͷࣝผੑ
 E2EͳϞσϧͷ STagBLSTM͕ޮՌతͰ͋Δ͜ͱ͕
͔Δɽ·ͨɼIPRʹ͓͍ͯ STagBLSTM͕࠷ߴ
͍ύϑΥʔϚϯεΛࣔͨ͠ɽಛϕʔεͳϞσϧͷ͏ͪ

RF ͱ Simple  IPR ͱ IPI Λશࣝ͘ผͰ͖ͳ͔ͬͨɽ
͜ΕɼωΨςΟϒέʔε͕ଟ͍ෆߧۉσʔλͰ͋Δ͜

ͱʹىҼ͢Δͱ͑ߟΒΕΔɽ
17ྫ͑ɼ͋Δߘͷจষ͕ (S1, S2, S3)Ͱ͋ͬͨͱͯ͠ɼΰʔ
ϧυελϯμʔυͷ IPR͕ (S1 ← S2)ɼ(S1 ← S3)ͱͳ͍ͬͯΔ
߹ʹɼϙδςΟϒέʔε໌Β͔ʹ {(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

18ྫ͑ɼฦ৴ݩͷߘͷจষ͕ (S1, S2, S3)ɼฦ৴͍ͯ͠Δߘ
ͷจষ͕ (S4, S5) ͱ͢Δɽ͜ͷͱ͖ɼΰʔϧυελϯμʔυͷΠϯ
λϥΫγϣϯ (S2 ← S5)͕ଘ͢ࡏΔͱ͢Δɽ໌Β͔ʹ {(S2 ← S5)}
͕ϙδςΟϒέʔεͱͳΔɽωΨςΟϒέʔε self-loop Λআ͘શ
ͯͷΈ߹ΘͤͳͷͰ {(S1 ← S4), (S1 ← S5), (S2 ← S4), (S3 ←
S4), (S3 ← S5)} ͷ 5 ͭͰ͋Δɽ

ද 2Ͱɼ۠Γදݱͷ༗ޮੑΛࣔͨ͢Ίͷ࣮݁ݧՌ
͍ࣔͯ͠ΔɽʮSTagBLSTM - ۠Γදݱແ͠ʯͱࡌه
ͯ͋͠ΔϞσϧ۠ΓදݱΛলུͯ͠ STagBLSTM
Λֶशͨ࣌͠ͷείΞΛ͍ࣔͯ͠ΔɽPremiseҎ֎ͷࣝ
ผੑʹ͓͍ͯ STagBLSTMͷੑΛԼճΔ݁Ռͱͳͬ
ͨͨΊɼຊจͰఏҊͨ۠͠Γදޮ͕ݱՌతͰ͋Δ͜

ͱ͕͔ͬͨɽ͜ͷཧ༝ʹ͍ͭͯզʑɼ۠Γ෦ͷ

ใ͕ LSTMͰΤϯίʔυ͞ΕΔ͜ͱͰɼߏతͳ
ใΛอ࣋Ͱ͖͍ͯΔͷͰͳ͍͔ͱ͑ߟΔɽ

5 ݁
ຊจͰɼεϨουߏΛͭ࣋ΦϯϥΠϯࢢຽٞ

ʹରͯ͠ɼArgument Mining (AM)ͷεΩʔϜ͕Ͳͷ
Α͏ʹద༻͞ΕΔ͔Λࣔͨ͠ɽॳΊʹ Claim, Premise,
Target, Calloutͷ֓೦ΛऔΓೖΕɼεϨουߏͷͨΊ
ͷ৽ͨͳ AMεΩʔϜΛఏҊͨ͠ɽଓ͍࣮ͯࡍͷେن
ΦϯϥΠϯࢢຽٞσʔλʹରͯ͠ఏҊεΩʔϜʹج

ͮ͘ΞϊςʔγϣϯΛͨͬߦɽΞϊςʔγϣϯͷ݁Ռɼ

AMͷʹ͓͍ͯߴ࠷Ϩϕϧͷنͷίʔύε͕ಘΒ
Εͨɽ·ͨɼΞϊςʔγϣϯ͞ΕͨσʔλΛ༻͍ͯػց

ֶश͕ՄͰ͋Δ͔Ͳ͏͔Λࣔͨ͢ΊʹɼࣗಈߏԽͷ

ͨΊͷࣝผϞσϧΛఏҊͨ͠ɽࣝผϞσϧͱͯ͠զʑɼ

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

ΘͪɼεϨουߏΛೖྗͱͯ͠ɼจষͷλΠϓߘ

ؔɼؒߘͷΠϯλϥΫγϣϯΛҰؾʹผ͢Δ͜

ͱ͕ग़དྷΔΑ͏ʹͳͬͨɽޙࠓΑΓεϨουߏʹಛ

Խֶͨ͠शϞσϧͷڀݚΛਐΊ͍ͯ͘༧ఆͰ͋Δɽ

ँࣙ
ຊڀݚɼJSTɼCRESTͷࢧԉΛड͚ͨͷͰ͋Δɽ
·ͨɼCOLLAGREEʹΑΔࢢຽٞσʔλΛఏ͍ͨڙ
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͍ͩͨɼ໊ݹۀେֶҏ౻ڭߦतɼलౡӫڭࡾतɼ
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