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ۙ೥ɺਂ૚ֶशʹͮ͘جର࿩Ԡ౴બ୒ʹؔ͢Δڀݚ։ൃ͕໨֮·͍͠ɻݱঢ়ͷԠ౴બ୒͸௚લͷϢʔβൃ࿩ʹԠͨ͡
୹͍Ԡ౴Λֶशσʔλʹ͖ͮجબ୒͢ΔɻຊڀݚͰ͸ɺ࠷৽ͷର࿩Ԡ౴ٕज़ʹର͠ɺϢʔβͷաڈ਺ճ෼ͷൃ࿩ίϯς
ΫετΛྀ͠ߟɺ͞ΒʹɺֶशσʔλҎ֎ʹ֎෦஌ࣝΛ׆༻͢Δํ๏࿦Λ༩͑ΔɻͦΕʹΑΓɺର࿩ͷதͰɺϢʔβʹ
৽ͨͳ͖ͮؾΛ༩͑ΔԠ౴Λฦ͢͜ͱΛࢼΈΔɻ

1. ͸͡Ίʹ

ۙ೥ɺਂ૚ֶशΛར༻ͨ͠ର࿩γεςϜ͕஫໨ΛूΊ͍ͯ
Δɻ͔͠͠ͳ͕Βɺਓؒಉ࢜ͷ௨ৗͷର࿩Ͱ͸ͦΕ·Ͱͷձ࿩
ͷ಺༰͕࣍ͷൃ࿩ʹӨڹΛ༩͑Δ͜ͱ͕ࣗવͰ͸͋Δ͕ɺγε
ςϜͱϢʔβͷର࿩ʹ͓͍ͯɺաڈͷର࿩಺༰Λ໌ࣔతʹֶश
ཁૉͱͨ͠ڀݚ͸গͳ͍ɻ݁Ռɺաڈͷର࿩ίϯςΫετΛࣦ
͍ɺ࣍ͷԠ౴ͷબ୒ͷ࣭ΛྼԽ͍ͤͯ͞Δɻ·ͨɺਓؒಉ࢜Ͱ
ର࿩Λ͏ߦதͰɺௌ͖ख͕ൃ࿩ऀͷൃݴ΁ͷԠ౴Λࡍ͏ߦʹɺ
ͦͷ಺༰ΛټΈऔͬͯௌ͖खͷ஌ࣝʹ͖ͮجɺൃ࿩ऀʹ͖ͮؾ
Λ༩͑Δ͜ͱ͕ଟ͘ߦΘΕΔ͕ɺͦ͏ͨ͠ର࿩γεςϜͷڀݚ
΋গͳ͍ɻ݁ՌతʹࡏݱͷγεςϜͰ͸ɺௌ͖खʹ৽ͨͳͮؾ
͖Λ༩͑Δ͜ͱ͸೉͍͠ɻ
ຊڀݚͰ͸ɺۙ೥ొ৔ͨ͠ਂ૚ֶशʹ࣭ͮ͘ج໰Ԡ౴ख๏

Ͱ͋Δ QA-LSTM[d]Λର࿩Ԡ౴ʹద༻͢ΔɻQA-LSTM͸ɺ
ൃ࿩ͱԠ౴ͦΕͧΕΛϕΫτϧͱ͠ද͠ݱɺֶशσʔλͰରͱ
ͳΔൃ࿩ͱԠ౴ͷϕΫτϧؒͷྨࣅ౓͕͘ߴͳΔΑ͏ʹɺύϥ
ϝʔλͷֶशΛ͏ߦɻຊڀݚͰఏҊ͢Δ Context QA-LSTM

͸ɺQA-LSTMʹର͠ҎԼ̎ͭͷվྑΛͨͬߦɻʢ̍ʣࡏݱͷ
ൃ࿩ϕΫτϧΛੜ੒͢Δࡍʹɺաڈ਺ճ෼ͷൃ࿩ऀͷൃ࿩ϕΫ
τϧΛஞ࣍తʹར༻͢Δ͜ͱͰɺաڈͷൃ࿩ͷจ຺ʢContextʣ
ʹԊͬͨԠ౴Λબ୒͢Δɻʢ̎ʣൃ࿩ͷ಺༰Ͱ΋ॏཁͱͳΔ୯
͓ʹΛτϥοΫ͠ɺԠ౴Λબ୒͢ΔΞςϯγϣϯϝΧχζϜޠ
͍ͯɺ͞Βʹ֎෦஌ࣝΛར༻ͯ͠Ԡ౴ͷબ୒ީิʹόΠΞεΛ
͔͚Δɻਤ 1ʹ (̍)ͷྫΛࣔ͢ɻਤͰ͸ɺࡏݱͷ࣌ࠁΛ tͱ
͠ɺtͱɺt− 1ɺt− 2ͷ 3ճ෼ͷաڈͷൃ࿩ΛͦΕͧΕϕΫ
τϧԽ͠ɺͦΕΒΛ͞Βʹ poolingʹΑͬͯͻͱͭͷൃ࿩ϕΫ
τϧͱ͍ͯ͠Δɻͦͷൃ࿩ϕΫτϧͱԠ౴ީิͱͳΔϕΫτ
ϧͱͷۙ͞ΛίαΠϯྨࣅ౓Λ༻͍ܭଌ͢Δɻ·ͨɺਤ 2 ʹ
(̎)ͷྫΛࣔ͢ɻ͜ͷྫͰ͸ɺϢʔβ͕ “ϦϥοΫε”ʹؔ࿈
͢ΔτϐοΫͷ಺༰Λൃ࿩ͨ͠ͱ͢Δͱɺ֎෦஌ࣝʹ͓͍ͯ
“ϦϥοΫε”ͱ “ϋʔϒςΟʔ”͕͍ۙͱ͍͏͜ͱΛࢀর͠ɺ
ΞςϯγϣϯϝΧχζϜʹͯ “ϋʔϒςΟʔ”ʹؔ͢Δτϐο
Ϋ͕Ԡ౴ଆʹೖ͍ͬͯΔ͜ͱΛॏ͢ࢹΔಈ͖ΛͱΔɻ্ͭ̎ه
ͷ޻෉ʹΑΓɺձ࿩ͷ΍ΓͱΓͷίϯςΫετʹै͍ɺௌ͖ख
ʹࣗવͱ֎෦஌ࣝʹԊ͖ͬͨͮؾΛ༩͑Δ͜ͱΛૂ͏ɻ
ຊߘͰ͸ɺ೔ຊςϨϏͷ࣋ͭςϨϏσʔλΛֶशσʔλͱ

͠ɺఏҊख๏ͷධՁΛͨͬߦ ∗iɻ݁ՌɺఏҊख๏͕ैདྷͷQA-

LSTMΑΓ΋ߴਫ਼౓ͰԠ౴Λબ୒Ͱ͖ΔࣄΛࣔͨ͠ɻ·ͨɺඃ

࿈བྷઌ: ૬ᒜ ᠳଠ, sagara@nttr.co.jp
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ਤ 1: Context QA-LSTM
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ਤ 2: ֎෦஌ࣝΛ༻͍ͨΞςϯγϣϯ

Λ༩͑Δ͜ͱ͕Ͱ͖͖ͮؾʹΑΔఆੑධՁʹΑΓϢʔβʹऀݧ
ΔՄೳੑ΋ࣔͨ͠ɻ

2. ؔ࿈ڀݚ

ਂ૚ֶशΛ༻͍ɺจষͷίϯςΫετΛ༻͍ͯ࣍ͷจষͷ
ੜ੒΍બ୒Λ͏ߦख๏ͱͯ͠ɺۙ೥ C-LSTM[a]͕ఏҊ͞Εͯ
͍ΔɻC-LSTM͸ɺ༧ଌ͢Δจষͷ௚લͷจ΍ஈམͷτϐο
ΫΛར༻͢ΔࣄͰɺ༧ଌਫ਼౓Λ্͍ͯͤ͞޲Δɻ͔͠͠ɺ͜ͷ
ख๏͸ɺର࿩Ԡ౴Ͱ͸ͳ͘ɺχϡʔεࣄه΍ίϥϜࣄهʹର͢
Δจষ༧ଌΛ͏ߦ΋ͷͰ͋Δɻର࿩Ԡ౴ʹ͓͍ͯɺίϯςΫε
τΛอ࣋͢Δख๏ͱͯ͠͸ɺHRED[b]͕͋ΔɻHRED͸ۙ೥
஫໨͞Ε͍ͯΔ Neural Encoder-Decoder Model[c]Λൃల͞
ͤɺEncoder͓Αͼ Decoder͔Βग़ྗ͞ΕΔίϯςΫετϕ
ΫτϧΛஞ࣍తʹߋ৽͠ɺ࣍ͷ Encoding ΍Decodingʹར༻
͢Δ͜ͱͰɺର࿩ͷίϯςΫετʹԊͬͨൃ࿩ੜ੒Λ͍ͯͬߦ
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Δɻ͔͠͠ɺஶऀΒͷҰ࣍ূݕʹ͓͍ͯɺԠ౴ੜ੒͸Ԡ౴બ୒
λεΫʹൺ΂ͯੑೳ͕ྼΔݟ͕޲܏ΒΕͨͨΊɺຊߘͰ͸ɺԠ
౴બ୒λεΫͰ͋Δ QA-LSTMϑϨʔϜϫʔΫ্ʹఏҊख๏
Λ࣮૷͍ͯ͘͠ɻ

3. QA-LSTM

͸͡ΊʹɺLSTMʹ͍ͭͯઆ໌͢Δͱͱ΋ʹɺຊߘʹ͓͚
Δ༻ޠΛఆٛ͢ΔɻೖྗจΛX = {x(1),x(2), · · · ,x(N)}ͱ
͢Δɻ͜͜Ͱɺ x(t) ͸ t൪໨ͷ୯ޠϕΫτϧͰ͋Δɻ t൪໨
ͷӅΕϕΫτϧ h(t) ͸ҎԼͷࣜͰߋ৽͞ΕΔɻ

it = σ(Wix(t) +Uih(t− 1) + bi)

ft = σ(Wfx(t) +Ufh(t− 1) + bf )

ot = σ(Wox(t) +Uoh(t− 1) + bo)

c̃t = tanh(Wcx(t) +Uch(t− 1) + bc)

ct = it ∗ c̃t + ft ∗ ct−1

h(t) = ot ∗ tanh(ct)

LSTMϒϩοΫ͸ 3ͭͷήʔτ (ೖྗήʔτ it, ๨٫ήʔτ
ft, ग़ྗήʔτ ot) ͱϝϞϦηϧ ct ͔Βߏ੒͞ΕΔɻ σ ͸γ
άϞΠυؔ਺Ͱ͋ΔɻW ∈ RH×N , U ∈ RH×H , b ∈ RH×1

͸ຊωοτϫʔΫʹ͓͚ΔֶशύϥϝʔλͰ͋Δɻ୯Ұํ޲ͷ
LSTMͷ৔߹ɺ֤τʔΫϯΑΓҎલͷ৘ใΛҾ͖͍ܧͰจ຺
৘ใΛֶश͍ͯ͘͠ҰํͰɺ֤τʔΫϯͷݱʹޙΕΔτʔΫ
ϯ͔Βͷจ຺৘ใΛྀ͢ߟΔ͜ͱ͕೉͍͠ɻBiLSTM͸ɺલ
ॲཧ͠ɺ2ͭͷग़ྗϕΫτϧΛಘΔɻʹ޲ͷจ຺৘ใΛ૒ํޙ
BiLSTMϒϩοΫͷग़ྗ͸ɺલ޲ํޙͷग़ྗ 2ͭΛҎԼͷࣜ

ͷΑ͏ʹ࿈݁ͨ͠΋ͷͰ͋Δ
−−→
h(t) =

−−→
h(t) ∥

←−−
h(t)ɻ

QA-LSTMͷϑϨʔϜϫʔΫ͸ҎԼͷ௨ΓͰ͋Δɻ·࣭ͣ
໰ q, ճ౴ީิ a ͔ΒͳΔɺ༩͑ΒΕͨೖྗϖΞ (q, a) ʹର
͠ɺqɺa ͦΕͧΕʹ͍ͭͯ୯ޠϕΫτϧԽ͢Δɻ ࣍ʹɺ ͦ
ΕͧΕผʑͷ BiLSTMϒϩοΫʹ୯ޠϕΫτϧԽͨ͠γʔΫ
ΤϯεΛೖྗͱͯ͠༩͑Δɻ BiLSTM͔Βग़ྗ͞ΕͨϕΫτ
ϧʹରͯ͠࠷େϓʔϦϯάΛ͍ߦɺ૒ํ޲෼ͷ 2 ͭͷग़ྗϕ
ΫτϧΛ࿈݁͢Δ͜ͱʹΑΓɺqʹ͓͍ͯ͸ oq, ·ͨ a ʹ͓͍
ͯ͸ oa ͱͯ͠ݻఆ௕ͷ෼ࢄදݱʹ͢Δɻ ɺʹޙ࠷ ೖྗϖΞ
(q, a) ʹରͯ͠ίαΠϯྨࣅ౓ cos(oq,oa) ʹΑͬͯείΞϦ
ϯάΛ͏ߦɻ
ֶशཁૉ͸ҎԼͷώϯδϩεؔ਺ʹΑͬͯఆٛ͢Δɻ

L = max{0,M − cos(oq,o
+
a ) + cos(oq,o

−
a )} (1)

͜͜Ͱ o+
a ຊདྷͷਖ਼ղͷճ౴ͷग़ྗϕΫτϧͰ͋Γɺo−

a ͸શ
ճ౴ۭ͔ؒΒϥϯμϜʹબग़͞Εͨෆਖ਼ղͷճ౴ͷग़ྗϕΫτ
ϧͰ͋Δɻ·ͨɺM ͸ଛࣦؔ਺ʹ͓͚ΔϚʔδϯͰ͋Δɻෳ
਺ͷਖ਼ղճ౴Λ࣭࣋ͭ໰ʹ͍ͭͯ͸ɺͦͷ࣭໰ʹඥ֤ͮ͘ճ౴
ʹ͍ͭͯͦΕͧΕෳ਺ͷผͷϖΞͱͯ͠ѻ͏ɻ
͞ΒʹɺQA-LSTM͸ɺ࣭໰ͷ಺༰ʹԊͬͨճ౴બ୒Λߦ

͏ͨΊɺ࣭໰͔Βճ౴΁ͷΞςϯγϣϯϝΧχζϜΛಋೖ͠
͍ͯΔɻ͜Ε͸ɺ࣭໰ଆͷ BiLSTMΛͯܦɺoq Εͨ͞ࢉܭ͕
ɺԠ౴ଆͷޙ BiLSTMʹΑΔ t൪໨ͷग़ྗϕΫτϧ ha(t)ʹ
ର͠ɺΞςϯγϣϯϝΧχζϜ͸ oq Ԡ౴ଆͷग़ྗϕ͖ͮجʹ
Ϋτϧ h̃a(t)ΛҎԼͷΑ͏ʹߋ৽͢Δɻ

ma,q(t) = tanh(Wamha(t) +Wqmoq) (2)

sa,q(t) = exp(wmb
Tma,q(t))

h̃a(t) = sa,q(t) · ha(t)

͜͜ͰɺWamɺWqmɺwmb ͸ΞςϯγϣϯύϥϝʔλͰ
͋Δɻ݁Ռͱͯ͠ɺΞςϯγϣϯϝΧχζϜ͸ɺൃ࿩ʹ͓͍ͯ
ॏཁͳτϐοΫΛؚΉϫʔυʹର͠ɺԠ౴ଆͰΑΓେ͖ͳॏΈ
ΛׂΓ౰ͯΔಈ͖Ͱ͋Δͱ͍͑Δɻ

4. ఏҊख๏

·ͣɺContext QA-LSTMΛఏҊ͠ɺ࣍ʹɺ֎෦஌ࣝΛ༻
͍ͨΞςϯγϣϯͷ֦ுʹ͍ͭͯड़΂Δɻ

4.1 Context QA-LSTM
·ͣContext QA-LSTMΛ͑ࢧΔΞΠσΞʹ͍ͭͯड़΂Δɻ
ΞΠσΞ͸γϯϓϧͰ͋Γɺʢ̍ʣաڈͷίϯςΫετΛอ

࣋͢ΔͨΊɺաڈͷ T ճ෼ͷൃ࿩ q = {q(1), q(2), · · · , q(T )}
Λɺࡏݱͷൃ࿩ʹՃຯ͢Δ͜ͱɺʢ̎ʣߋʹաڈͷൃ࿩ΛՃຯ
͢Δࡍɺաڈͷൃ࿩ΛҰఆͷׂ߹ͰऑΊΔ࣌ؒݮਰΛֻ͚ɺݱ
Δɺͱ͍͏̎఺Ͱ͋Δɻ͢ࢹͷൃ࿩ΛΑΓॏཁࡏ
࣍ʹɺఏҊख๏ͷखଓ͖ʹ͍ͭͯड़΂Δɻ
QA-LSTM ʹ͓͍ͯ͸ɺೖྗͱͳΔൃ࿩ɺԠ౴ϖΞ͸ɺ

(q, a) Ͱ͕͋ͬͨɺContext QA-LSTM ʹ͓͍ͯ͸ɺաڈ
ෳ਺ൃ࿩෼ΛՃ͑ɺ({q(1), · · · , q(t), · · · , q(T )}, a) ͱͳΔɻ
ʢ̍ʣContext QA-LSTM ͸ೖྗ͞Εͨ T ͷൃ࿩ͱɺԠݸ
౴ʹର͠ɺWord2vec ౳ͰࣄલࡁࢉܭΈͷ୯ޠϕΫτϧΛ
֫ಘ͠ɺQA-LSTM ͱಉ༷ʹ֤ൃ࿩ʹ͓͚Δ୯ޠͷྲྀΕʹ
ର͠ BiLSTM Λద༻͢Δɻʢ̎ʣͦͯ͠ɺLSTM ͷॱํ޲
ͱͦ޲ํٯΕͧΕʹର͠ɺ֤୯ޠτʔΫϯ͔Βग़ྗ͞ΕΔ
ϕΫτϧʹର͠ Max-Pooling Λ͍ߦɺॱํ޲ͷݻఆ௕ͷ
ϕΫτϧදݱ {−→q (1),−→q (2), · · · ,−→q (T )} ͱ޲ํٯͷݻఆ௕
ͷϕΫτϧදݱ {←−q (1), · · · ,←−q (t), · · · ,←−q (T )} Λ֫ಘ͢Δɻ
ʢ̏ʣ͞ΒʹɺT Εͧͦ޲ํٯɺ޲ͷൃ࿩ʹର͠ɺॱํݸ
Εʹରͯ͠ɺ࣌ؒݮਰΛ͔͚ɺҎԼͷΑ͏ͳϕΫτϧྻɺ
{−→q (1) ·αT−1, · · · ,−→q (t) ·αT−t, · · · ,−→q (T )}ɺ͓Αͼ {←−q (1) ·
αT−1, · · · ,←−q (t) · αT−t, · · · ,←−q (T )} Λ֫ಘ͢Δɻ͜͜Ͱɺα

͸࣌ؒݮਰΛ੍͢ޚΔύϥϝʔλͰ͋Δɻʢ̐ʣͦͷ্Ͱɺ࠶
౓ɺॱํ޲ɺ޲ํٯͷϕΫτϧྻʹରͯ͠ɺMax-pooling Λ
ݱఆ௕ͷϕΫτϧදݻͰ݁߹͢Δ͜ͱͰɺ্ͨͬߦ oq Λ֫ಘ
͢ΔɻԠ౴ aʹର͢Δݻఆ௕ͷϕΫτϧදݱ oa͸QA-LSTM

ͱಉ͡ํ๏Ͱ֫ಘ͢Δɻʢ̑ʣޙ࠷ʹɺQA-LSTMͱಉ༷ʹɺ
ίαΠϯྨࣅ౓Λ͠ࢉܭɺೖྗू߹ qͱԠ౴ aͷείΞΛܭ
ΔɻContext͢ࢉ QA-LSTMͷؔࠩޡ਺͸ɺQA-LSTMͱಉ
Ұͷ΋ͷΛ༻͍Δɻ

4.2 ֎෦஌ࣝΛ༻͍ͨΞςϯγϣϯ
ຊߘͷ΋͏ҰͭͷఏҊͰ͋Δɺ֎෦஌ࣝΛ༻͍ͨΞςϯγϣ

ϯʹ͍ͭͯઆ໌Λ͢Δɻ
·ͣɺΞΠσΞΛड़΂Δɻઌʹ঺հͨ͠௨ΓɺQA-LSTMͰ

͸ɺΞςϯγϣϯϝΧχζϜΛಋೖ͠ɺաڈͷൃ࿩ʹ͓͍ͯॏ
ཁͱͳΔτϐοΫΛࣗಈ൑ผ͠ɺԠ౴ʹ͓͍ͯͦͷτϐοΫͷ
ग़ੑݱΛྀ͢ߟΔࣄͰɺճ౴ͷબ୒ͷਫ਼౓্޲Λ͍ͨͯͬߦɻ
ͦΕʹର͠ɺఏҊख๏Ͱ͸ɺԠ౴ऀ͕ઐ໳஌ࣝʢ֎෦஌ࣝʣΛ
͓࣋ͬͯΓɺͦͷઐ໳஌ࣝʹԊͬͯɺൃ࿩ऀͷൃݴʹରͮ͠ؾ
͖Λ༩͑ΔΑ͏ͳԠ౴Λબ୒Ͱ͖ΔΑ͏ʹ͢Δ͜ͱΛૂ͍ͬͯ
ΔɻͦͷͨΊɺൃ࿩ऀͷൃݴͷτϐοΫΛ֎෦஌ࣝΛ༻͍ͯτ
ϐοΫΛม͠׵ɺมͨ͠׵τϐοΫͷԠ౴ͷதͰͷग़ੑݱΛߟ
ྀ͢Δɻ
࣍ʹखଓ͖ʹ͍ͭͯड़΂Δɻ
ຊఏҊͰ͸ QA-LSTMͷΞςϯγϣϯϝΧχζϜʹ֎෦஌

ࣝΛೖΕΔɻຊߘͷ֎෦஌ࣝ͸ɺ୯ؒޠͷྡ઀ྻߦAͱͯ͠
ද͢ݱΔɻͭ·ΓɺAͷ (i, j)ཁૉ ai,j ͸ɺi൪໨ͷ୯͔ޠΒ

2



ɺjͯݟ ൪໨ͷ୯͕ؔޠ࿈͢Δ͔͠ͳ͍͔Λܾఆ͠ɺؔ࿈͢Δ
৔߹ʹ 1ɺؔ࿈͠ͳ͍৔߹͸ 0Λ஋ͱͯ࣋ͭ͠ɻͦ͏͢Δͱɺ
QA-LSTMʹ͓͍ͯɺoq ɺԠ౴ଆͷޙΕͨ͞ࢉܭ͕ BiLSTM

ʹΑΔ t൪໨ͷग़ྗϕΫτϧ ha(t)ʹର͠ɺΞςϯγϣϯϝΧ
χζϜ͸ oq Ԡ౴ଆͷग़ྗϕΫτϧ͖ͮجʹ h̃a(t)ΛҎԼͷΑ
৽͢Δɻߋʹ͏

ma,q(t) = tanh(WamATha(t) +WqmAoq) (3)

sa,q(t) = exp(wmb
Tma,q(t))

h̃a(t) = sa,q(t) · ha(t)

͜͜ͰɺWamɺWqmɺwmb ͸ΞςϯγϣϯύϥϝʔλͰ
͋Δɻ݁Ռͱͯ͠ɺఏҊ͢Δ֎෦஌ࣝʹͮ͘جΞςϯγϣϯϝ
ΧχζϜ͸ɺൃ࿩ʹ͓͚ΔॏཁͳτϐοΫΛؚΉϫʔυʹର
͠ɺ֎෦஌ࣝͷϫʔυؒͷؔੑ܎Λར༻͠ɺΞςϯγϣϯͷࢦ
ࣔ͢͠ઌΛ໌ࣔతʹม͠ߋɺม͞ߋΕͨτϐοΫʹؔ࿈͢Δ
ϫʔυʹର͠Ԡ౴ଆͰΑΓେ͖ͳॏΈΛׂΓ౰ͯΔಈ͖Ͱ͋Δ
ͱ͍͑Δɻ
͜Ε͸ɺྫ͑͹ɺi൪໨ͷ୯͕ޠ “ϦϥοΫε”ͩͱͯ͠ɺj

൪໨ͷ୯͕ޠ “ϋʔϒςΟʔ”ͩͱ͠ɺ΋͠ཁૉ ai,j ͕ 1Ͱ͋
Δͱ͢Δͱɺ“ϦϥοΫε”ͱ͍͏ݴ༿ʹؔ͢ΔτϐοΫ͕ൃ࿩
ʹؚ·Ε͍ͯΔ৔߹͸ɺ“ϋʔϒςΟʔ”ʹؔ࿈͢ΔτϐοΫ
ΛؚΉԠ౴͕ͯͬ͘ؼ͘ڧΔΑ͏ʹ͍ͨ͠ͱ͍͏ҙਤΛද͢ɻ

5. ূݕ

ຊߘͷఏҊ͢Δ Context QA-LSTMʹ͍ͭͯɺ݁Ռͷূݕ
Λͨͬߦɻ

5.1 σʔληοτ
໛ͳςϨϏσʔλͰنճ༻͍ͨͷ͸ɺ೔ຊςϨϏͷ࣋ͭେࠓ

͋Δɻ·ͨɺword2vecΛ༻͍ͯ୯ޠϕΫτϧΛ͢ࢉܭΔࡍʹɺ
ͯ͑ڭςϨϏσʔλʹՃ͑ɺه্ gooͷ࣋ͭ໿ 35ສ݅ͷ QA

ϖΞɺ͞Βʹɺ֎෦஌ࣝΛߏ੒͢ΔϔϧεέΞσʔλ໿ 300จ
ॻΛ༻͍ͨɻ

5.2 ४ͱύϥϝʔλઃఆجূݕ
ɺൃ࿩Ԡ౴ϖΞͷσʔληοτΛه্ͣ· 10෼ׂ͠ɺ9/10

Λ܇࿅σʔλɺ1/10Λݧࢼσʔλͱ͠ɺূݕΛ࣮ͨ͠ࢪɻ
४ͱͯ͠͸ɺ্Ґجূݕ 5 ݅ͷԠ౴༧ଌ݁Ռʹର͢Δਖ਼ղ

਺Λ༻͍ͨɻཧ༝ͱͯ͠͸ɺԠ౴ͷ݁Ռ͸ 1͔ͭ͠༻͍ͳ͍ͨ
Ίɺ্Ґͷਫ਼౓Λಛʹॏ͢ࢹΔͨΊͰ͋Δɻ·ͨɺ্Ґ 5 ݅
ͷ݁ՌΛ͍ͯݟΔཧ༝͸ɺ࣮αʔϏεͰ͸Ԡ౴ͷ݁Ռͷ 1 Ґ
ͷΈΛฦ͢༁Ͱ͸ͳ͘ɺ৚݅ʹԠ্ͯ͡Ґͷ݁ՌΛϦϥϯΩϯ
άͯ͠ఏࣔ͢Δ͜ͱ͕Α͋͘ΔͨΊͰ͋Δɻ
ύϥϝʔλͱͯ͠͸ɺޡࡨߦࢼͷ݁Ռɺ୯ޠϕΫτϧͷ࣍ݩ

਺Λ 300ɺൃ࿩ϕΫτϧͷ࣍ݩ਺Λ 50ͱઃఆͨ͠ɻ·ͨɺΤ
ϙοΫ਺͸ɺ200ͱઃఆͨ͠ɻα ͸ 0.9ͱ 0.5Λൺֱͨ͠ɻ

5.3 ݁Ռ
ຊઅͰ݁ূݕՌΛࣔ͢ɻ

5.3.1 ఆྔධՁ
݁ՌΛਤ 3ʹࣔ͢ɻ͜ͷ݁ՌʹΑΓɺఏҊ͢Δ contex QA-

LSTMͷํ͕ΤϙοΫΛ௨͡ɺఆྔతʹྑ͍݁ՌΛࣔ͢͜ͱ
͕Θ͔Δɻ·ͨɺα͸ 0.9ͷ࣌ͷํ͕֓Ͷྑ͍͕ࣄΘ͔ͬͨɻ
ͳ͓ɺΤϙοΫ 200·Ͱ͸͍ͯݟͳ͍͕ɺαΛ 1.0ʹͨ࣌͠ͷ
݁Ռ͸ 0.9ʹͨ࣌͠ΑΓ΋ѱ͍͜ͱΛ֬ೝ͍ͯ͠Δɻ
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ਤ 3: ΤϙοΫ਺ʹԠͨ͡ਫ਼౓ͷൺֱ

5.3.2 ఆੑධՁ
࣍ʹɺQA-LSTMͱɺఏҊ͢Δ context QA-LSTM(֎෦஌

ࣝʹΑΔΞςϯγϣϯ͋Γ/ ͳ͠)ͱͷఆੑධՁΛͨͬߦɻઃ
ఆͱ͠ɺશख๏ʹର͠ɺಉ͡จݴ “͍͍ʹ͓͍͕͢Δ”͔Βର
࿩ΛࢼΈͨɻ݁ՌΛද 1ɺ2ɺ3ʹࣔ͢ɻ

ද 1: QA-LSTMʹ͓͚Δର࿩ྫ
Ϣʔβൃ࿩ γεςϜԠ౴
͍͍ʹ͓͍͕͢Δ ͷʁͨͬݴԿͯࠓ
͍͍ʹ͓͍͕͢ΔͶͬͯ ౙ͸Թ͔͍ϥʔϝϯͰ͢ΑͶʂ

ౙͷϥʔϝϯ͓͍͍͠ΑͶ ͷʁͨͬݴԿͯࠓ
ͱ͖ͷϥʔϝϯ͸͓͍͍͠פ
͍ΑͶ

ͷʁͨͬݴԿͯࠓ

ද 2: ֎෦஌ࣝͳ͠Ͱͷ Context QA-LSTMʹ͓͚Δର࿩ྫ
Ϣʔβൃ࿩ γεςϜԠ౴
͍͍ʹ͓͍͕͢Δ ͘͢͝ύϯͷ೏͍ʂ͍͍೏͍ʂ

͓ෲ͍ͪ͢Ό͏Ͷ ͏Θૉఢͳ͓ళͩͶ
ങͬͯ͏͜ߦʂ ͏Μ͏͜ߦʂ
ͨ͘͞Μύϯ͕͋ͬͯ໎͏ ͍͍͋͢͢͝͝ʂϠόΠʂ͖

Ε͍ʂ

ද 3: ֎෦஌ࣝ༗Ͱͷ Context QA-LSTMʹ͓͚Δର࿩ྫ
Ϣʔβൃ࿩ γεςϜԠ౴
͍͍ʹ͓͍͕͢Δ ͍͍ͷ͔ʁ
͍͍ʹ͓͍ͩΑɻͰ΋ۙ࠷ศ
ൿؾຯͩ͠৯΂෺ؾΛ͚ͭͳ
͍ͱͳ͋

͏ΜɻͦΕ͸ͪΐͬ ͱਏ͍͜ͱ
ͩͶɻ

Ͱ΋͓ෲ͍ͨ͢͠Կ͔৯΂ͨ
͍ͳ

໎࿭ͩͬͨΒ৯ࣄʹ༠ͬͨΓ
ͳΜ͔͠·ͤΜΑɻ

͡Ό͋ศൿʹޮ͘΋ͷͱ͔৯
΂ʹ͏͜ߦɻԿ͕͍͍͔ͳʁ

ӡ໋ͳΜͯม͑ͯ͠·͑͹͍
͍ɻҰॹʹύϥάΞΠʹ͜ߦ
͏ɻ

ද 1͔ΒΘ͔ΔΑ͏ʹɺQA-LSTMͰ͸ɺγεςϜͷԠ౴
ͷྲྀΕʹԊͬͨର࿩͕੒ཱͮ͠Β͍ɻҰํɺද 2ɺ3ͷఏҊख
๏ͷ৔߹͸ର࿩͕੒ཱ͍ͯ͠Δɻ͞Βʹɺද 2 ʹࣔ͢ͱ͓Γɺ
֎෦஌ࣝͳ͠ͷ৔߹ͷ Context QA-LSTM͸ɺϢʔβͷ໰͍
͔͚ʹରͯ͠ɺ“೏͍ͷ۩ମԽ”ɺ“ళฮͷൃݟ”ɺ“ళฮ΁ͷೖ
ళͷ༠͍” ͱ͍ͬͨจ຺ʹԊͬͨ AI Ԡ౴Λฦ౴ग़དྷ͍ͯΔɻ
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ਤ 4: Context QA-LSTMʹΑΔର࿩ྫ (1)

͞Βʹɺ֎෦஌ࣝ༗Γͷ৔߹ͷ Context QA-LSTM͸ɺද 3

ʹࣔ͢Α͏ʹɺϢʔβঢ়ଶΛؚΉձ࿩ʹରͯ͠ɺϢʔβͷෆௐ
(ศൿ)ʹରͯ͠ಉ৘ (ਏ͍)͢ΔൃݴΛબ୒Ͱ͖͍ͯΔɻ
࣍ʹɺContext QA-LSTMνϟοτΞϓϦͱ࣮ͯ͠૷͠ɺ௥

ՃূݕΛͨͬߦαϯϓϧΛਤ 4, ਤ 5ʹࣔ͢ɻ
ਤ 4͸ɺ৯෺ʹؔ͢Δର࿩தʹ࿩୊Λ੾Γସ͑ͯର࿩Λͬߦ

ͨྫͰ͋Δɻ࿩୊Λ੾Γସ͑ͨ௚ޙ͸৯෺ͷ࿩୊ΛҾ͖͍ͩܧ
ͱݟΒΕΔԠ౴Λฦ͍ͯ͠ΔҰํɺ੾Γସ͑ͨ࿩୊Λଓ͚Δ͏
ͪʹ੾ΓସΘͬͨઌͷ࿩୊ʹԊͬͨԠ౴Λฦ͍ͯ͠Δ͜ͱ͕෼
͔Δɻର࿩಺ͷ࿩୊Λଈ࣌੾Γସ͑ΔͷͰ͸ͳ͘ɺจ຺ʹԊ͏
ͷൃ࿩ΛԠڈͰগͣͭ͠࿩୊Λ੾Γସ͍͑ͯΔ͜ͱ͔Βɺաܗ
౴ͷબ୒ʹ༻͍ΔզʑͷఏҊख๏ͷࣗવ͕ࣔ͞͞Ε͍ͯΔɻ
ਤ 5͸࿩୊Λ౷Ұ͠ɺॳظঢ়ଶ (աڈͷൃ࿩͕ͳ͍ঢ়ଶ)͔

Βର࿩ΛྫͨͬߦͰ͋ΔɻຊྫͰ͸࿀Ѫܥ౷ʹ࿩୊Λͯͬߜର
࿩ΛͨͬߦɻγεςϜଆ͕Ϣʔβʹରͯ͠޷ҙతͳԠ౴Λଓ͚
͍ͯΔͷʹରͯ͠ɺϢʔβଆ͕ڋ൱͢ΔൃݴΛଓ͚Δ͜ͱͰɺ
ऴతʹ͸γεςϜ͕ωΨςΟϒͳԠ౴Λબ୒͍ͯ͠ΔɻϢʔ࠷
βͷ֤ൃ࿩ͷจ຺ (աڈͷൃ࿩಺༰)ʹ߹ΘͤͯԠ౴͕ࣗવͱ
ม͍ͯ͘͜͠ߋͱ͕ͯݟͱΕɺఏҊख๏ͷ༗ޮੑΛࣔ͢͜ͱ͕
Ͱ͖͍ͯΔɻ

6. ݁࿦

ຊߘͰ͸ɺϢʔβͷ௚ۙ਺ճͷൃ࿩΋ར༻͢Δ͜ͱͰΑΓ
ࣗવͳԠ౴Λબ୒͢Δ Context QA-LSTMͱɺ֎෦஌ࣝΛ༻

ਤ 5: Context QA-LSTMʹΑΔର࿩ྫ (2)

͍ͨΞςϯγϣϯϝΧχζϜͷಋೖʹΑΓର࿩ͷதͰϢʔβ΁
Λଅ͖ͮ͢ؾ 2 ͭͷख๏ΛఏҊͨ͠ɻͦͯ͠ɺςϨϏσʔλ
Λ༻͍ͨূݕΛ࣮͠ࢪɺఏҊख๏͕ैདྷͷ QA-LSTMʹൺ΂
ఆྔతʹ΋ఆੑతʹ΋ɺΑΓྑ࣍͘ͷԠ౴Λબ୒ՄೳͰ͋Δ͜
ͱΛࣔͨ͠ɻ
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