
Ϣʔβʹ͖ͮؾΛ༩͑ΔରԠੜͷࢼΈ

૬ᒜ ᠳଠ ∗1

Shota Sagara
ޖ ඏᚯ ∗1

Biro Oh
ଜ্ ༸ฏ ∗2

Yohei Murakami
্ ᚠฏ ∗2

Kohei Kawakami
த௰ ਅ ∗1

Makoto Nakatsuji

NTTϨκφϯτ ∗1

NTT Resonant, Inc
ຊςϨϏ์ૹ ∗2

Nippon Television Network Corporation
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ΫετΛྀ͠ߟɺ͞ΒʹɺֶशσʔλҎ֎ʹ֎෦ࣝΛ׆༻͢Δํ๏Λ༩͑ΔɻͦΕʹΑΓɺରͷதͰɺϢʔβʹ
৽ͨͳ͖ͮؾΛ༩͑ΔԠΛฦ͢͜ͱΛࢼΈΔɻ

1. ͡Ίʹ

ۙɺਂֶशΛར༻ͨ͠ରγεςϜ͕ΛूΊ͍ͯ
Δɻ͔͠͠ͳ͕Βɺਓؒಉ࢜ͷ௨ৗͷରͰͦΕ·Ͱͷձ
ͷ༰͕࣍ͷൃʹӨڹΛ༩͑Δ͜ͱ͕ࣗવͰ͋Δ͕ɺγε
ςϜͱϢʔβͷରʹ͓͍ͯɺաڈͷର༰Λ໌ࣔతʹֶश
ཁૉͱͨ͠ڀݚগͳ͍ɻ݁ՌɺաڈͷରίϯςΫετΛࣦ
͍ɺ࣍ͷԠͷબͷ࣭ΛྼԽ͍ͤͯ͞Δɻ·ͨɺਓؒಉ࢜Ͱ
ରΛ͏ߦதͰɺௌ͖ख͕ൃऀͷൃݴͷԠΛࡍ͏ߦʹɺ
ͦͷ༰ΛټΈऔͬͯௌ͖खͷࣝʹ͖ͮجɺൃऀʹ͖ͮؾ
Λ༩͑Δ͜ͱ͕ଟ͘ߦΘΕΔ͕ɺͦ͏ͨ͠ରγεςϜͷڀݚ
গͳ͍ɻ݁ՌతʹࡏݱͷγεςϜͰɺௌ͖खʹ৽ͨͳͮؾ
͖Λ༩͑Δ͜ͱ͍͠ɻ
ຊڀݚͰɺۙొͨ͠ਂֶशʹ࣭ͮ͘جԠख๏

Ͱ͋Δ QA-LSTM[d]ΛରԠʹద༻͢ΔɻQA-LSTMɺ
ൃͱԠͦΕͧΕΛϕΫτϧͱ͠ද͠ݱɺֶशσʔλͰରͱ
ͳΔൃͱԠͷϕΫτϧؒͷྨࣅ͕͘ߴͳΔΑ͏ʹɺύϥ
ϝʔλͷֶशΛ͏ߦɻຊڀݚͰఏҊ͢Δ Context QA-LSTM

ɺQA-LSTMʹର͠ҎԼ̎ͭͷվྑΛͨͬߦɻʢ̍ʣࡏݱͷ
ൃϕΫτϧΛੜ͢ΔࡍʹɺաڈճͷൃऀͷൃϕΫ
τϧΛஞ࣍తʹར༻͢Δ͜ͱͰɺաڈͷൃͷจ຺ʢContextʣ
ʹԊͬͨԠΛબ͢Δɻʢ̎ʣൃͷ༰ͰॏཁͱͳΔ୯
͓ʹΛτϥοΫ͠ɺԠΛબ͢ΔΞςϯγϣϯϝΧχζϜޠ
͍ͯɺ͞Βʹ֎෦ࣝΛར༻ͯ͠ԠͷબީิʹόΠΞεΛ
͔͚Δɻਤ 1ʹ (̍)ͷྫΛࣔ͢ɻਤͰɺࡏݱͷࠁ࣌Λ tͱ
͠ɺtͱɺt− 1ɺt− 2ͷ 3ճͷաڈͷൃΛͦΕͧΕϕΫ
τϧԽ͠ɺͦΕΒΛ͞Βʹ poolingʹΑͬͯͻͱͭͷൃϕΫ
τϧͱ͍ͯ͠ΔɻͦͷൃϕΫτϧͱԠީิͱͳΔϕΫτ
ϧͱͷۙ͞ΛίαΠϯྨࣅΛ༻͍ܭଌ͢Δɻ·ͨɺਤ 2 ʹ
(̎)ͷྫΛࣔ͢ɻ͜ͷྫͰɺϢʔβ͕ “ϦϥοΫε”ʹؔ࿈
͢ΔτϐοΫͷ༰Λൃͨ͠ͱ͢Δͱɺ֎෦ࣝʹ͓͍ͯ
“ϦϥοΫε”ͱ “ϋʔϒςΟʔ”͕͍ۙͱ͍͏͜ͱΛࢀর͠ɺ
ΞςϯγϣϯϝΧχζϜʹͯ “ϋʔϒςΟʔ”ʹؔ͢Δτϐο
Ϋ͕Ԡଆʹೖ͍ͬͯΔ͜ͱΛॏ͢ࢹΔಈ͖ΛͱΔɻ্ͭ̎ه
ͷʹΑΓɺձͷΓͱΓͷίϯςΫετʹै͍ɺௌ͖ख
ʹࣗવͱ֎෦ࣝʹԊ͖ͬͨͮؾΛ༩͑Δ͜ͱΛૂ͏ɻ
ຊߘͰɺຊςϨϏͷͭ࣋ςϨϏσʔλΛֶशσʔλͱ

͠ɺఏҊख๏ͷධՁΛͨͬߦ ∗iɻ݁ՌɺఏҊख๏͕ैདྷͷQA-

LSTMΑΓߴਫ਼ͰԠΛબͰ͖ΔࣄΛࣔͨ͠ɻ·ͨɺඃ

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

Λ༩͑Δ͜ͱ͕Ͱ͖͖ͮؾʹΑΔఆੑධՁʹΑΓϢʔβʹऀݧ
ΔՄੑࣔͨ͠ɻ

2. ؔ࿈ڀݚ

ਂֶशΛ༻͍ɺจষͷίϯςΫετΛ༻͍ͯ࣍ͷจষͷ
ੜબΛ͏ߦख๏ͱͯ͠ɺۙ C-LSTM[a]͕ఏҊ͞Εͯ
͍ΔɻC-LSTMɺ༧ଌ͢Δจষͷલͷจஈམͷτϐο
ΫΛར༻͢ΔࣄͰɺ༧ଌਫ਼Λ্͍ͯͤ͞Δɻ͔͠͠ɺ͜ͷ
ख๏ɺରԠͰͳ͘ɺχϡʔεࣄهίϥϜࣄهʹର͢
Δจষ༧ଌΛ͏ߦͷͰ͋ΔɻରԠʹ͓͍ͯɺίϯςΫε
τΛอ࣋͢Δख๏ͱͯ͠ɺHRED[b]͕͋ΔɻHREDۙ
͞Ε͍ͯΔ Neural Encoder-Decoder Model[c]Λൃల͞
ͤɺEncoder͓Αͼ Decoder͔Βग़ྗ͞ΕΔίϯςΫετϕ
ΫτϧΛஞ࣍తʹߋ৽͠ɺ࣍ͷ Encoding Decodingʹར༻
͢Δ͜ͱͰɺରͷίϯςΫετʹԊͬͨൃੜΛ͍ͯͬߦ
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Δɻ͔͠͠ɺஶऀΒͷҰূݕ࣍ʹ͓͍ͯɺԠੜԠબ
λεΫʹൺͯੑ͕ྼΔݟ͕ΒΕͨͨΊɺຊߘͰɺԠ
બλεΫͰ͋Δ QA-LSTMϑϨʔϜϫʔΫ্ʹఏҊख๏
Λ࣮͍ͯ͘͠ɻ

3. QA-LSTM

͡ΊʹɺLSTMʹ͍ͭͯઆ໌͢Δͱͱʹɺຊߘʹ͓͚
Δ༻ޠΛఆٛ͢ΔɻೖྗจΛX = {x(1),x(2), · · · ,x(N)}ͱ
͢Δɻ͜͜Ͱɺ x(t)  t൪ͷ୯ޠϕΫτϧͰ͋Δɻ 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 ͔Βߏ͞ΕΔɻ σ γ
άϞΠυؔͰ͋ΔɻW ∈ RH×N , U ∈ RH×H , b ∈ RH×1

ຊωοτϫʔΫʹ͓͚ΔֶशύϥϝʔλͰ͋Δɻ୯Ұํͷ
LSTMͷ߹ɺ֤τʔΫϯΑΓҎલͷใΛҾ͖͍ܧͰจ຺
ใΛֶश͍ͯ͘͠ҰํͰɺ֤τʔΫϯͷݱʹޙΕΔτʔΫ
ϯ͔Βͷจ຺ใΛྀ͢ߟΔ͜ͱ͕͍͠ɻBiLSTMɺલ
ॲཧ͠ɺ2ͭͷग़ྗϕΫτϧΛಘΔɻʹͷจ຺ใΛํޙ
BiLSTMϒϩοΫͷग़ྗɺલํޙͷग़ྗ 2ͭΛҎԼͷࣜ

ͷΑ͏ʹ࿈݁ͨ͠ͷͰ͋Δ
−−→
h(t) =

−−→
h(t) ∥

←−−
h(t)ɻ

QA-LSTMͷϑϨʔϜϫʔΫҎԼͷ௨ΓͰ͋Δɻ·࣭ͣ
 q, ճީิ a ͔ΒͳΔɺ༩͑ΒΕͨೖྗϖΞ (q, a) ʹର
͠ɺqɺa ͦΕͧΕʹ͍ͭͯ୯ޠϕΫτϧԽ͢Δɻ ɺʹ࣍ ͦ
ΕͧΕผʑͷ BiLSTMϒϩοΫʹ୯ޠϕΫτϧԽͨ͠γʔΫ
ΤϯεΛೖྗͱͯ͠༩͑Δɻ BiLSTM͔Βग़ྗ͞ΕͨϕΫτ
ϧʹରͯ͠࠷େϓʔϦϯάΛ͍ߦɺํͷ 2 ͭͷग़ྗϕ
ΫτϧΛ࿈݁͢Δ͜ͱʹΑΓɺqʹ͓͍ͯ oq, ·ͨ a ʹ͓͍
ͯ oa ͱͯ͠ݻఆͷࢄදݱʹ͢Δɻ ɺʹޙ࠷ ೖྗϖΞ
(q, a) ʹରͯ͠ίαΠϯྨࣅ cos(oq,oa) ʹΑͬͯείΞϦ
ϯάΛ͏ߦɻ
ֶशཁૉҎԼͷώϯδϩεؔʹΑͬͯఆٛ͢Δɻ

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

−
a )} (1)

͜͜Ͱ o+
a ຊདྷͷਖ਼ղͷճͷग़ྗϕΫτϧͰ͋Γɺo−

a શ
ճۭ͔ؒΒϥϯμϜʹબग़͞Εͨෆਖ਼ղͷճͷग़ྗϕΫτ
ϧͰ͋Δɻ·ͨɺM ଛࣦؔʹ͓͚ΔϚʔδϯͰ͋Δɻෳ
ͷਖ਼ղճΛ࣭ͭ࣋ʹ͍ͭͯɺͦͷ࣭ʹඥ֤ͮ͘ճ
ʹ͍ͭͯͦΕͧΕෳͷผͷϖΞͱͯ͠ѻ͏ɻ
͞ΒʹɺQA-LSTMɺ࣭ͷ༰ʹԊͬͨճબΛߦ

͏ͨΊɺ࣭͔ΒճͷΞςϯγϣϯϝΧχζϜΛಋೖ͠
͍ͯΔɻ͜Εɺ࣭ଆͷ BiLSTMΛͯܦɺoq Εͨ͞ࢉܭ͕
ɺԠଆͷޙ BiLSTMʹΑΔ t൪ͷग़ྗϕΫτϧ ha(t)ʹ
ର͠ɺΞςϯγϣϯϝΧχζϜ oq Ԡଆͷग़ྗϕ͖ͮجʹ
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
͋Δɻ݁Ռͱͯ͠ɺΞςϯγϣϯϝΧχζϜɺൃʹ͓͍ͯ
ॏཁͳτϐοΫΛؚΉϫʔυʹର͠ɺԠଆͰΑΓେ͖ͳॏΈ
ΛׂΓͯΔಈ͖Ͱ͋Δͱ͍͑Δɻ

4. ఏҊख๏

·ͣɺContext QA-LSTMΛఏҊ͠ɺ࣍ʹɺ֎෦ࣝΛ༻
͍ͨΞςϯγϣϯͷ֦ுʹ͍ͭͯड़Δɻ

4.1 Context QA-LSTM
·ͣContext QA-LSTMΛ͑ࢧΔΞΠσΞʹ͍ͭͯड़Δɻ
ΞΠσΞγϯϓϧͰ͋Γɺʢ̍ʣաڈͷίϯςΫετΛอ

ͷڈΔͨΊɺա࣋͢ T ճͷൃ q = {q(1), q(2), · · · , q(T )}
ΛɺࡏݱͷൃʹՃຯ͢Δ͜ͱɺʢ̎ʣߋʹաڈͷൃΛՃຯ
͢ΔࡍɺաڈͷൃΛҰఆͷׂ߹ͰऑΊΔݮؒ࣌ਰΛֻ͚ɺݱ
Δɺͱ͍͏̎Ͱ͋Δɻ͢ࢹͷൃΛΑΓॏཁࡏ
ɺఏҊख๏ͷखଓ͖ʹ͍ͭͯड़Δɻʹ࣍
QA-LSTM ʹ͓͍ͯɺೖྗͱͳΔൃɺԠϖΞɺ

(q, a) Ͱ͕͋ͬͨɺContext QA-LSTM ʹ͓͍ͯɺաڈ
ෳൃΛՃ͑ɺ({q(1), · · · , q(t), · · · , q(T )}, a) ͱͳΔɻ
ʢ̍ʣContext QA-LSTM ೖྗ͞Εͨ T ͷൃͱɺԠݸ
ʹର͠ɺWord2vec ͰࣄલࡁࢉܭΈͷ୯ޠϕΫτϧΛ
֫ಘ͠ɺQA-LSTM ͱಉ༷ʹ֤ൃʹ͓͚Δ୯ޠͷྲྀΕʹ
ର͠ BiLSTM Λద༻͢Δɻʢ̎ʣͦͯ͠ɺLSTM ͷॱํ
ͱͦํٯΕͧΕʹର͠ɺ֤୯ޠτʔΫϯ͔Βग़ྗ͞ΕΔ
ϕΫτϧʹର͠ Max-Pooling Λ͍ߦɺॱํͷݻఆͷ
ϕΫτϧදݱ {−→q (1),−→q (2), · · · ,−→q (T )} ͱํٯͷݻఆ
ͷϕΫτϧදݱ {←−q (1), · · · ,←−q (t), · · · ,←−q (T )} Λ֫ಘ͢Δɻ
ʢ̏ʣ͞ΒʹɺT Εͧͦํٯɺͷൃʹର͠ɺॱํݸ
Εʹରͯ͠ɺݮؒ࣌ਰΛ͔͚ɺҎԼͷΑ͏ͳϕΫτϧྻɺ
{−→q (1) ·αT−1, · · · ,−→q (t) ·αT−t, · · · ,−→q (T )}ɺ͓Αͼ {←−q (1) ·
αT−1, · · · ,←−q (t) · αT−t, · · · ,←−q (T )} Λ֫ಘ͢Δɻ͜͜Ͱɺα

ݮؒ࣌ਰΛ੍͢ޚΔύϥϝʔλͰ͋Δɻʢ̐ʣͦͷ্Ͱɺ࠶
ɺॱํɺํٯͷϕΫτϧྻʹରͯ͠ɺMax-pooling Λ
ݱఆͷϕΫτϧදݻͰ݁߹͢Δ͜ͱͰɺ্ͨͬߦ oq Λ֫ಘ
͢ΔɻԠ aʹର͢ΔݻఆͷϕΫτϧදݱ oaQA-LSTM

ͱಉ͡ํ๏Ͱ֫ಘ͢Δɻʢ̑ʣޙ࠷ʹɺQA-LSTMͱಉ༷ʹɺ
ίαΠϯྨࣅΛ͠ࢉܭɺೖྗू߹ qͱԠ aͷείΞΛܭ
ΔɻContext͢ࢉ QA-LSTMͷؔࠩޡɺQA-LSTMͱಉ
ҰͷͷΛ༻͍Δɻ

4.2 ֎෦ࣝΛ༻͍ͨΞςϯγϣϯ
ຊߘͷ͏ҰͭͷఏҊͰ͋Δɺ֎෦ࣝΛ༻͍ͨΞςϯγϣ

ϯʹ͍ͭͯઆ໌Λ͢Δɻ
·ͣɺΞΠσΞΛड़Δɻઌʹհͨ͠௨ΓɺQA-LSTMͰ

ɺΞςϯγϣϯϝΧχζϜΛಋೖ͠ɺաڈͷൃʹ͓͍ͯॏ
ཁͱͳΔτϐοΫΛࣗಈผ͠ɺԠʹ͓͍ͯͦͷτϐοΫͷ
ग़ੑݱΛྀ͢ߟΔࣄͰɺճͷબͷਫ਼্Λ͍ͨͯͬߦɻ
ͦΕʹର͠ɺఏҊख๏ͰɺԠऀ͕ઐࣝʢ֎෦ࣝʣΛ
ͮؾର͠ʹݴΓɺͦͷઐࣝʹԊͬͯɺൃऀͷൃ͓ͯͬ࣋
͖Λ༩͑ΔΑ͏ͳԠΛબͰ͖ΔΑ͏ʹ͢Δ͜ͱΛૂ͍ͬͯ
ΔɻͦͷͨΊɺൃऀͷൃݴͷτϐοΫΛ֎෦ࣝΛ༻͍ͯτ
ϐοΫΛม͠ɺมͨ͠τϐοΫͷԠͷதͰͷग़ੑݱΛߟ
ྀ͢Δɻ
खଓ͖ʹ͍ͭͯड़Δɻʹ࣍
ຊఏҊͰ QA-LSTMͷΞςϯγϣϯϝΧχζϜʹ֎෦

ࣝΛೖΕΔɻຊߘͷ֎෦ࣝɺ୯ؒޠͷྡྻߦAͱͯ͠
ද͢ݱΔɻͭ·ΓɺAͷ (i, j)ཁૉ ai,j ɺi൪ͷ୯͔ޠΒ
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ɺjͯݟ ൪ͷ୯͕ؔޠ࿈͢Δ͔͠ͳ͍͔Λܾఆ͠ɺؔ࿈͢Δ
߹ʹ 1ɺؔ࿈͠ͳ͍߹ 0Λͱͯͭ࣋͠ɻͦ͏͢Δͱɺ
QA-LSTMʹ͓͍ͯɺoq ɺԠଆͷޙΕͨ͞ࢉܭ͕ BiLSTM

ʹΑΔ t൪ͷग़ྗϕΫτϧ ha(t)ʹର͠ɺΞςϯγϣϯϝΧ
χζϜ oq Ԡଆͷग़ྗϕΫτϧ͖ͮجʹ 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֎෦ࣝʹͮ͘جΞςϯγϣϯϝ
ΧχζϜɺൃʹ͓͚ΔॏཁͳτϐοΫΛؚΉϫʔυʹର
͠ɺ֎෦ࣝͷϫʔυؒͷؔੑΛར༻͠ɺΞςϯγϣϯͷࢦ
ࣔ͢͠ઌΛ໌ࣔతʹม͠ߋɺม͞ߋΕͨτϐοΫʹؔ࿈͢Δ
ϫʔυʹର͠ԠଆͰΑΓେ͖ͳॏΈΛׂΓͯΔಈ͖Ͱ͋Δ
ͱ͍͑Δɻ
͜Εɺྫ͑ɺi൪ͷ୯͕ޠ “ϦϥοΫε”ͩͱͯ͠ɺj

൪ͷ୯͕ޠ “ϋʔϒςΟʔ”ͩͱ͠ɺ͠ཁૉ ai,j ͕ 1Ͱ͋
Δͱ͢Δͱɺ“ϦϥοΫε”ͱ͍͏ݴ༿ʹؔ͢ΔτϐοΫ͕ൃ
ʹؚ·Ε͍ͯΔ߹ɺ“ϋʔϒςΟʔ”ʹؔ࿈͢ΔτϐοΫ
ΛؚΉԠ͕ͯͬ͘ؼ͘ڧΔΑ͏ʹ͍ͨ͠ͱ͍͏ҙਤΛද͢ɻ

5. ূݕ

ຊߘͷఏҊ͢Δ Context QA-LSTMʹ͍ͭͯɺ݁Ռͷূݕ
Λͨͬߦɻ

5.1 σʔληοτ
ͳςϨϏσʔλͰنେͭ࣋ճ༻͍ͨͷɺຊςϨϏͷࠓ

͋Δɻ·ͨɺword2vecΛ༻͍ͯ୯ޠϕΫτϧΛ͢ࢉܭΔࡍʹɺ
ͯ͑ڭςϨϏσʔλʹՃ͑ɺه্ gooͷͭ࣋ 35ສ݅ͷ QA

ϖΞɺ͞Βʹɺ֎෦ࣝΛߏ͢ΔϔϧεέΞσʔλ 300จ
ॻΛ༻͍ͨɻ

5.2 ४ͱύϥϝʔλઃఆجূݕ
ɺൃԠϖΞͷσʔληοτΛه্ͣ· 10ׂ͠ɺ9/10

Λ܇࿅σʔλɺ1/10Λݧࢼσʔλͱ͠ɺূݕΛ࣮ͨ͠ࢪɻ
४ͱͯ͠ɺ্Ґجূݕ 5 ݅ͷԠ༧ଌ݁Ռʹର͢Δਖ਼ղ

Λ༻͍ͨɻཧ༝ͱͯ͠ɺԠͷ݁Ռ 1͔ͭ͠༻͍ͳ͍ͨ
Ίɺ্Ґͷਫ਼Λಛʹॏ͢ࢹΔͨΊͰ͋Δɻ·ͨɺ্Ґ 5 ݅
ͷ݁ՌΛ͍ͯݟΔཧ༝ɺ࣮αʔϏεͰԠͷ݁Ռͷ 1 Ґ
ͷΈΛฦ͢༁Ͱͳ͘ɺ݅ʹԠ্ͯ͡Ґͷ݁ՌΛϦϥϯΩϯ
άͯ͠ఏࣔ͢Δ͜ͱ͕Α͋͘ΔͨΊͰ͋Δɻ
ύϥϝʔλͱͯ͠ɺޡࡨߦࢼͷ݁Ռɺ୯ޠϕΫτϧͷݩ࣍

Λ 300ɺൃϕΫτϧͷݩ࣍Λ 50ͱઃఆͨ͠ɻ·ͨɺΤ
ϙοΫɺ200ͱઃఆͨ͠ɻα  0.9ͱ 0.5Λൺֱͨ͠ɻ

5.3 ݁Ռ
ຊઅͰ݁ূݕՌΛࣔ͢ɻ

5.3.1 ఆྔධՁ
݁ՌΛਤ 3ʹࣔ͢ɻ͜ͷ݁ՌʹΑΓɺఏҊ͢Δ contex QA-

LSTMͷํ͕ΤϙοΫΛ௨͡ɺఆྔతʹྑ͍݁ՌΛࣔ͢͜ͱ
͕Θ͔Δɻ·ͨɺα 0.9ͷ࣌ͷํ͕֓Ͷྑ͍͕ࣄΘ͔ͬͨɻ
ͳ͓ɺΤϙοΫ 200·Ͱ͍ͯݟͳ͍͕ɺαΛ ͷ࣌ͨ͠ʹ1.0
݁Ռ ΑΓѱ͍͜ͱΛ֬ೝ͍ͯ͠Δɻ࣌ͨ͠ʹ0.9
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ਤ 3: ΤϙοΫʹԠͨ͡ਫ਼ͷൺֱ

5.3.2 ఆੑධՁ
ɺQA-LSTMͱɺఏҊ͢Δʹ࣍ context QA-LSTM(֎෦

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

ද 1: QA-LSTMʹ͓͚Δରྫ
Ϣʔβൃ γεςϜԠ
͍͍ʹ͓͍͕͢Δ ͷʁͨͬݴԿͯࠓ
͍͍ʹ͓͍͕͢ΔͶͬͯ ౙԹ͔͍ϥʔϝϯͰ͢ΑͶʂ

ౙͷϥʔϝϯ͓͍͍͠ΑͶ ͷʁͨͬݴԿͯࠓ
ͱ͖ͷϥʔϝϯ͓͍͍͠פ
͍ΑͶ

ͷʁͨͬݴԿͯࠓ

ද 2: ֎෦ࣝͳ͠Ͱͷ Context QA-LSTMʹ͓͚Δରྫ
Ϣʔβൃ γεςϜԠ
͍͍ʹ͓͍͕͢Δ ͘͢͝ύϯͷ͍ʂ͍͍͍ʂ

͓ෲ͍ͪ͢Ό͏Ͷ ͏Θૉఢͳ͓ళͩͶ
ങͬͯ͏͜ߦʂ ͏Μ͏͜ߦʂ
ͨ͘͞Μύϯ͕͋ͬͯ͏ ͍͍͋͢͢͝͝ʂϠόΠʂ͖

Ε͍ʂ

ද 3: ֎෦ࣝ༗Ͱͷ Context QA-LSTMʹ͓͚Δରྫ
Ϣʔβൃ γεςϜԠ
͍͍ʹ͓͍͕͢Δ ͍͍ͷ͔ʁ
͍͍ʹ͓͍ͩΑɻͰۙ࠷ศ
ൿؾຯͩ͠৯ؾΛ͚ͭͳ
͍ͱͳ͋

͏ΜɻͦΕͪΐͬ ͱਏ͍͜ͱ
ͩͶɻ

Ͱ͓ෲ͍ͨ͢͠Կ͔৯ͨ
͍ͳ

ͩͬͨΒ৯ࣄʹ༠ͬͨΓ
ͳΜ͔͠·ͤΜΑɻ

͡Ό͋ศൿʹޮ͘ͷͱ͔৯
ʹ͏͜ߦɻԿ͕͍͍͔ͳʁ

ӡ໋ͳΜͯม͑ͯ͠·͍͑
͍ɻҰॹʹύϥάΞΠʹ͜ߦ
͏ɻ

ද 1͔ΒΘ͔ΔΑ͏ʹɺQA-LSTMͰɺγεςϜͷԠ
ͷྲྀΕʹԊͬͨରཱ͕ͮ͠Β͍ɻҰํɺද 2ɺ3ͷఏҊख
๏ͷ߹ରཱ͕͍ͯ͠Δɻ͞Βʹɺද 2 ʹࣔ͢ͱ͓Γɺ
֎෦ࣝͳ͠ͷ߹ͷ Context QA-LSTMɺϢʔβͷ͍
͔͚ʹରͯ͠ɺ“͍ͷ۩ମԽ”ɺ“ళฮͷൃݟ”ɺ“ళฮͷೖ
ళͷ༠͍” ͱ͍ͬͨจ຺ʹԊͬͨ AI ԠΛฦग़དྷ͍ͯΔɻ
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ਤ 4: Context QA-LSTMʹΑΔରྫ (1)

͞Βʹɺ֎෦ࣝ༗Γͷ߹ͷ Context QA-LSTMɺද 3

ʹࣔ͢Α͏ʹɺϢʔβঢ়ଶΛؚΉձʹରͯ͠ɺϢʔβͷෆௐ
(ศൿ)ʹରͯ͠ಉ (ਏ͍)͢ΔൃݴΛબͰ͖͍ͯΔɻ
ɺContextʹ࣍ QA-LSTMνϟοτΞϓϦͱ࣮ͯ͠͠ɺ

ՃূݕΛͨͬߦαϯϓϧΛਤ 4, ਤ 5ʹࣔ͢ɻ
ਤ 4ɺ৯ʹؔ͢ΔରதʹΛΓସ͑ͯରΛͬߦ

ͨྫͰ͋ΔɻΛΓସ͑ͨޙ৯ͷΛҾ͖͍ͩܧ
ͱݟΒΕΔԠΛฦ͍ͯ͠ΔҰํɺΓସ͑ͨΛଓ͚Δ͏
ͪʹΓସΘͬͨઌͷʹԊͬͨԠΛฦ͍ͯ͠Δ͜ͱ͕
͔ΔɻରͷΛଈ࣌Γସ͑ΔͷͰͳ͘ɺจ຺ʹԊ͏
ͷൃΛԠڈͰগͣͭ͠ΛΓସ͍͑ͯΔ͜ͱ͔Βɺաܗ
ͷબʹ༻͍ΔզʑͷఏҊख๏ͷࣗવ͕ࣔ͞͞Ε͍ͯΔɻ
ਤ 5Λ౷Ұ͠ɺॳظঢ়ଶ (աڈͷൃ͕ͳ͍ঢ়ଶ)͔

ΒରΛྫͨͬߦͰ͋ΔɻຊྫͰ࿀Ѫܥ౷ʹΛͯͬߜର
ΛͨͬߦɻγεςϜଆ͕Ϣʔβʹରͯ͠ҙతͳԠΛଓ͚
͍ͯΔͷʹରͯ͠ɺϢʔβଆ͕ڋ൱͢ΔൃݴΛଓ͚Δ͜ͱͰɺ
ऴతʹγεςϜ͕ωΨςΟϒͳԠΛબ͍ͯ͠ΔɻϢʔ࠷
βͷ֤ൃͷจ຺ (աڈͷൃ༰)ʹ߹ΘͤͯԠ͕ࣗવͱ
ม͍ͯ͘͜͠ߋͱ͕ͯݟͱΕɺఏҊख๏ͷ༗ޮੑΛࣔ͢͜ͱ͕
Ͱ͖͍ͯΔɻ

6. ݁

ຊߘͰɺϢʔβͷۙճͷൃར༻͢Δ͜ͱͰΑΓ
ࣗવͳԠΛબ͢Δ Context QA-LSTMͱɺ֎෦ࣝΛ༻

ਤ 5: Context QA-LSTMʹΑΔରྫ (2)

͍ͨΞςϯγϣϯϝΧχζϜͷಋೖʹΑΓରͷதͰϢʔβ
Λଅ͖ͮ͢ؾ 2 ͭͷख๏ΛఏҊͨ͠ɻͦͯ͠ɺςϨϏσʔλ
Λ༻͍ͨূݕΛ࣮͠ࢪɺఏҊख๏͕ैདྷͷ QA-LSTMʹൺ
ఆྔతʹఆੑతʹɺΑΓྑ࣍͘ͷԠΛબՄͰ͋Δ͜
ͱΛࣔͨ͠ɻ
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