
ԠൃΛฉ͖͘͢͢ΔͨΊͷϑΟϥʔ/ϙʔζͷ
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1 ͡Ίʹ

ۙ, ,Խ͕ਐΉதͰྸߴ ೝΛऀྸߴ͏ױͷ૿

Ճ͕ʹͳ͍ͬͯΔ. ೝྗΛҡ࣋, ૿ਐ͢Δͨ

ΊʹԻʹΑΔଞऀͱͷձ͕༗ޮͰ͋Δ͜ͱ͕ै

དྷΑΓࢦఠ͞Ε͍ͯΔ. ͜ͷ͜ͱ͔Β, ͷ͠ऀྸߴ

૬खʹͳͬͯ͘ΕΔΑ͏ͳࡶஊରγεςϜ͕ٻΊΒ

Ε͍ͯΔ [1]. ,ஊରγεςϜͰࡶͨ͠͏͜ Ϣʔβ

͕ΑΓ͘ରΛܧଓͨ͘͠ͳΔΑ͏ʹద͔ͭࣗવ

ͳԠΛੜ͢Δ͜ͱ͕ॏཁͰ͋Δ.

ຊڀݚͰ, ஊରγεςϜͷԠԻΛैདྷͷࡶ

ಡΈ্͛ௐ͔Β͠ݴ༿ௐʹม͢Δ͜ͱʹΑΓԠ

ԻͷࣗવੑΛ্ͤ͞Δख๏ΛఏҊ͢Δ. ಛʹϑΟ

ϥʔʢʠ͋ʔʡʠ͑ͬͱʡͱ͍ͬͨ͗ܨతʹൃ

͞ΕΔ୯ޠʣϙʔζʢແԻʹΑΔؒʣʹ͠, ͜

ΕΒΛԠԻͷదͳՕॴʹૠೖ͢ΔϞσϧΛػց

ֶशʹΑͬͯߏங͢Δ.

2 ؔ࿈ڀݚ

ϑΟϥʔϙʔζ͕Իͷฉ͖औΓ͢͞ཧղ͠

͢͞ʹӨڹΛ༩͑Δ͜ͱɼैདྷΑΓࢦఠ͞Ε͍ͯ

Δ [2]. ҏ౻Β [3] Shiwa[4]Β, ԻରγεςϜ

ରϩϘοτʹ͓͍ͯ, จΛੜ͢Δ·Ͱͷͪ࣍

,γεςϜʹϑΟϥʔΛൃͤ͞Δ͜ͱͰʹؒ࣌ γε

ςϜ͕ಈ͍ͯ͠࡞Δ͜ͱΛϢʔβʹࣔ͢͜ͱ͕Ͱ͖,

Ϣʔβʹ҆৺ײΛͤͨ࣋Δ্Ͱ༗ޮͰ͋Δ͜ͱΛࣔ͠

͍ͯΔ. ·ͨ, ٢ాΒ [5]Ի߹ʹΑΔಡΈ্͛

ʹ͓͍ͯ, ϙʔζ͕ςΩετͷ༰Λ֮ײత, ҙຯత

ʹଊ͑͘͢͢ΔׂΛͪ࣋, Ի߹ͷࣗવੑΛߴ

ΊΔ͜ͱΛࣔͨ͠. ͜ΕΒͷઌ͔ڀݚߦΒ, Իର

γεςϜΛઃ͢ܭΔ্Ͱ, ϑΟϥʔϙʔζΛద

ʹѻ͏͜ͱॏཁͰ͋Δ. ຊڀݚͰ, Իରγε

ςϜʹ͓͍ͯ, ಛʹԠจͷจதʹదʹϑΟϥʔ

ϙʔζΛૠೖ͢Δ͜ͱͰ, ࣗવ͞ฉ͖औΓ͢͞Λ

.Δ͢౼ݕ͍ͯͭʹΔख๏্ͤ͞

3 ఏҊख๏

3.1 ֶशϞσϧͷߏங

ҎԼͷखॱͰ, ԠԻͷదͳՕॴʹϑΟϥʔ

ϙʔζΛૠೖ͢ΔͨΊͷྨثΛ࡞͢Δ.

1. ୯ྻޠʹରͯ͠, ֤୯ޠͷޙʹؒʢϙʔζʣ

ͭͳ͗ޠʢϑΟϥʔʣΛೖΕΔ͔Ͳ͏͔Λ “0”ͱ

“1”Ͱϥϕϧ͚͢Δ.

2. ϥϕϧ͚͞ΕͨྻܥσʔλΛࢣڭσʔλͱͯ͠

ֶशΛ͏ߦ.

୯ޠͷฒͼΛϥϕϧྻʹ͢Δ͜ͱͰྻܥϥϕϦϯά

ͱͯ͠ఆࣜԽ͠, Ϟσϧͷֶशʹ࿈ଓతͳσʔ

λΛѻ͏߹ʹޮྗ͕͋ΔػցֶशΞϧΰϦζϜͷ

RNN/LSTMΛ༻͢Δ. LSTMͷೖྗ ݩ࣍100

ͷࢄදݱͰ, ΟΩϖσΟΞຊޠ൛ʢjawiki1ʣΛ

ίʔύεͱͨ͠Word2Vec[6]ʹΑֶͬͯशͨ͠ͷΛ

,͠༺ ӅΕͷαΠζ .ͱͨ͠ݩ࣍100 ϥϕϧ

͚ͷྫΛද 3.1ʹࣔ͢.

ද 3.1: ୯ྻޠͷϥϕϦϯάͷྫ

ೖྗ ࠓ  (͑ʔ) ྑ͍ ఱؾ ͩ

୯ྻޠ ࠓ  F ྑ͍ ఱؾ ͩ

ϥϕϧྻ 0 1 0 0 0

3.2 ίʔύε

ֶश༻σʔλͱͯ͠ຊޠ͠ݴ༿ίʔύεʢCSJʣ

ʹؚ·ΕΔֶձߨԋʢ987ߨԋʣΛ༻͍Δ. ֶձൃද
1https://dumps.wikimedia.org/jawiki/latest/jawiki-latest-

pages-articles.xml.bz2
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Ͱ, ൃදऀेʹ࿅श͕ͳ͞Ε͍ͯΔͨΊ, ฉ͖

औΓ͍͢ൃͰ͋Δ͜ͱ͕͑ߟΒΕΔ. ຊڀݚͰ,

ྨثͷֶशʹϑΟϥʔϙʔζ, ͍ݴఽΈ͍ݴ

͠ͳͲΛ۠ผͤͣʹશͯಉҰͷه߸ʢ<F>ʣͱͯ͠

ѻͬͨ.

3.3 ϞσϧධՁ

ֶशͨ͠ϞσϧʹจষΛೖྗͨ͠ྫΛද 3.2ʹࣔ͢.

͍͔ͭ͘ͷ໊ࢺॿࢺͷޙʹϑΟϥʔ͕ૠೖ͞Ε

Δ͕֬ଞΑΓ͍ߴͱ͍͏݁Ռ͕ಘΒΕ͕ͨ, ϑΟ

ϥʔ͕ૠೖ͞ΕΔ͕֬ 50%Λ͑Δ͜ͱͳ͔ͬͨ.

͜ΕऀʹΑͬͯಉ͡୯ޠͰϑΟϥʔͷ༗ແ͕

ҟͳΔ͜ͱಉ͡ऀͰ͋ͬͯಉ͡୯ޠͷޙʹϑΟ

ϥʔΛඞؚͣ͠·ͳ͍͜ͱ͕ݪҼͰ͋Δ. ͦ͜Ͱ,Ԡ

Իͷੜͷࡍʹᮢͱͯ͋͠ΔΛఆΊ, ϑΟ

ϥʔ͕ૠೖ͞ΕΔ͕֬ᮢΛ͍͑ͯΕϑΟϥʔ

Λૠೖ͢ΔΑ͏ʹͨ͠. ճᮢΛࠓ 0.20ͱͨ͠.

·ͨ, ֶशʹ༻͍ͨίʔύεͰग़ݱස͕͍୯

,ϑΟϥʔ͕ૠೖ͞Ε͍ͯΔͱʹޙͷޠ ͦͷ୯ޠͷޙ

ʹϑΟϥʔ͕ૠೖ͞Ε͘͢ͳΔ. ಛʹ໊ࢺͷ߹,

ϑΟϥʔ͕ૠೖ͞ΕΔ֬Ұൠతʹ͘ʹޙͷࢺ໊

ͳΔͨΊ, ᮢΛଞΑΓ͘͢ߴΔͳͲͷର͑ߟ͕ࡦ

ΒΕΔ.

ද 3.2: ϞσϧʹจষΛೖྗͨ͠ྫ

୯ޠ ࢺ ϑΟϥʔ͕ૠೖ͞ΕΔ֬

ϑΟϥʔ ࢺ໊ 0.1935505

͕ ॿࢺ 0.2918799

ૠೖ ࢺ໊ 0.1229687

͞ ಈࢺ 0.1197949

ΕΔ ಈࢺ 0.1194425

֬ ࢺ໊ 0.1196922

Λ ॿࢺ 0.1347695

ग़ྗ ࢺ໊ 0.1193897

4 ධՁ࣮ݧ

ֶशͨ͠ϞσϧʹΑͬͯੜ͞ΕͨԠԻͷฉ͖

͢͞Λ֬ೝ͢ΔͨΊධՁ࣮ݧΛͨͬߦ.

4.1 ཁ֓ݧ࣮

Δจষ͢༺ʹݧ࣮ CSJ͔Βൈਮͨ͠ͷʢֶ

ձߨԋͱΠϯλϏϡʔʣͱஶऀ͕ߟҊͨ͠ͷͱͰܭ

,ҙ͠༺ݸ10 ֤จষͦΕͧΕʹ͍ͭͯ 3ͭͷύλʔϯ

Λ༻ҙ͢Δ.

1. ੜݩͱͳΔจষʢϑΟϥʔͳ͠ʣ

2. దͳҐஔʹϥϯμϜʹϑΟϥʔΛૠೖͨ͠จষ

3. ϞσϧΛ༻ͯ͠ϑΟϥʔΛૠೖͨ͠จষ

ද 4.1 .ͷྫΛࣔ͢ه্ʹ Իͷग़ྗʹԻ߹ι

ϑτͰ͋Δ VOICEROIDʴ݄݁Ώ͔Γ ex2Λ༻͠,

<F>ه߸ʢϑΟϥʔ/ϙʔζΛҙຯ͢Δʣͷ෦ʹ 0.5

ඵͷϙʔζΛૠೖ͢ΔΑ͏ʹͨ͠. 11ਓͷඃऀݧʹ֤

ύλʔϯͷฉ͖͢͞ͱࣗવ͞Λ 5ஈ֊ͰධՁͯ͠

Β͍, ϑΟϥʔʢϙʔζʣͷ༗ແҐஔʹΑͬͯͲͷ

Α͏ʹฉ͖͕͢͞มԽ͢Δ͔Λ֬ೝͨ͠.

ද 4.3: Δจষͷ༁͢༺ʹݧ࣮
จষͷछྨ จষ

CSJʢΠϯλϏϡʔʣ͔Βൈਮ 4

CSJʢֶձߨԋʣ͔Βൈਮ 3

ஶऀߟҊ 3

4.2 Ռ݁ݧ࣮

֤ύλʔϯͷฉ͖͢͞ͱࣗવ͞ͷฏۉΛද 4.4

ʹࣔ͢.

ද 4.4: ֤ύλʔϯͷධՁ݁Ռ
ฉ͖͢͞ ࣗવ͞

จʢϑΟϥʔͳ͠ʣݪ 3.256 3.439

ϥϯμϜ 1.805 2.146

ఏҊख๏ 3.634 3.866

ϙʔζΛؚ·ͳ͍จষͱϥϯμϜʹϙʔζΛૠೖ͠

ͨจষͱΛൺֱ͢Δͱҧ͍͕ݦஶʹݟΒΕͨ. దͳ

Ґஔʹϙʔζ͕ૠೖ͞Ε͍ͯΔΑΓϙʔζΛؚ·ͳ

͍ํ͕ฉ͖͘͢, ·ͨϙʔζΛؚ·ͳ͍จষͱϞσ

ϧΛ༻ͯ͠ϙʔζΛૠೖͨ͠จষͱΛൺֱ͢Δͱ,

ϞσϧΛ༻ͨ͠ํ͕ΑΓฉ͖ࣗ͘͢વͰ͋Δͱ͍

͏݁Ռͱͳͬͨ. ԠԻͷൃϙʔζΛશؚ͘·

ͳ͍߹Ͱฉ͖ʹ͍͘ͱ͍͏͜ͱͳ͘, จͰͳ

,Γฉ͖औΓ͕ՄͰ͋Δ͕ݶ͍ ϙʔζΛదͳҐ

ஔʹؚΉ͜ͱͰΑΓฉ͖͘͢ͳΔ͜ͱ͕࣮͔ݧΒΘ

͔ͬͨ.

2https://www.ah-soft.com/voiceroid/yukari ex/
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ද 4.1: ϑΟϥʔΛૠೖͨ͠จষͷྫ
จݪ ϑΟϥʔ͕ૠೖ͞Εͨจষͱͦ͏Ͱͳ͍จষͰͲͷΑ͏ʹฉ͖͕͢͞มԽ͢Δ͔ͷ࣮ݧͰ͢

ϥϯμϜ ϑΟϥʔ͕ૠೖ͞<F>Εͨ<F>จষͱͦ͏<F>Ͱͳ͍จষͰ<F>ͲͷΑ͏<F>ʹฉ͖͢<F>͕͞

มԽ<F>͢Δ͔<F>ͷ࣮ݧͰ͢

ఏҊख๏ ϑΟϥʔ͕<F>ૠೖ͞Εͨจষͱ<F>ͦ͏Ͱͳ͍จষͰ<F>ͲͷΑ͏ʹ<F>ฉ͖͕͢͞<F>

มԽ͢Δ͔ͷ࣮ݧͰ͢

ද 4.2: ಡΈ্͛ͨจষͷྫ
จষ൪߸

2 ໌ͷఱؾΛ͓Βͤ͠·͢໌ͷ໐ฏؾۉԹ̍̐ͰஅଓతʹӍ͕߱ΔͰ͠ΐ͏

5 ͜ΕͰͲΜͳ෩ʹަ࡞ޓ༻͕ग़ͯΔͷ͔͍ͬͯ͏ͷΛ͔Γқ͘͢Δҝʹͪ͜ΒʹάϥϑΛ

༻ҙ͍ͯ͠ΔΜͰ͚͢ΕͲ

7 ͢·͍ࢥͱ͍ͨ͑ߟ͍ͯͭʹͱͷؔڑͨ͠·͍ͨ͠·ͯ͠ઌఔఆٛ͠ʹݯԻʹ࣍

Λൈਮͯ͠දۉจষ͝ͱͷฏʹ࣍ 4.5ʙ4.6ʹࣔ͢.

ද 4.5: จষ͝ͱͷฏۉʢฉ͖͢͞ʣ
จষ൪߸ จݪ ϥϯμϜ Ϟσϧ

1 3.636 1.727 4.000

2 2.727 1.545 4.091

7 3.000 1.429 3.286

9 3.143 1.429 3.143

10 3.143 1.571 4.000

ද 4.6: จষ͝ͱͷฏۉʢࣗવ͞ʣ
จষ൪߸ จݪ ϥϯμϜ Ϟσϧ

1 3.909 1.818 4.545

2 2.727 1.909 4.455

7 3.286 1.714 3.429

9 3.571 2.286 3.429

10 3.143 2.286 3.857

ઌड़ͨ͠Α͏ʹ, ϞσϧΛ༻ͯ͠ϙʔζΛૠೖͨ͠

จষ͕ͬͱฉ͖औΓ͘͢, ·ͰϙʔζΛؚ͍࣍

ͳ͍จষͱͳ͍ͬͯΔ. ͔͠͠, ಡΈ্͛ΔจষʹΑͬ

ͯϞσϧΛ༻ͯ͋͠·Γฉ͖͘͢ͳ͍ͬͯͳ

͍ͷ͕ΈΒΕͨ. ͜ͷ͜ͱ͔ΒϙʔζͷૠೖʹΑͬ

ͯԠԻͷฉ͖͕͢͞ඞ্ͣ͢͠Δ͜ͱͳ

͘, ϙʔζͷૠೖ͕ߦΘΕΔݩͷจষͷੜ͕ॏཁͰ

͋Δͱ͑ߟΒΕΔ. ͨͬߦճϙʔζͷૠೖͷΈΛࠓ

͕, ϑΟϥʔΛૠೖ͢Δ߹, ϑΟϥʔͷछྨલͷ

ԻʹӨ͞ڹΕ͍͢͜ͱ͕ΒΕ͍ͯΔ. ͕ͨͬ͠

ͯ, จ຺Λྀͨ͠ߟϑΟϥʔΛબ͢Δ͜ͱͰࣗવੑ

ΛߴΊΔ͜ͱ͕Ͱ͖Δͱ͑ߟΒΕΔ. ·ͨ, ௨ৗͷԻ

߹ثͰϑΟϥʔͷ߹Λ͏ߦͱ, ༲ͷෆࣗવͳ

ϑΟϥʔ͕ੜ͞Εͯ͠·͏߹͕͋Δ. ϑΟϥʔʹ

ಛԽͨ͠Ի߹ثΛ༻͍Δ͜ͱͰ͞Βʹฉ͖͢͞

ࣗવ͞ΛվળͰ͖ΔՄੑ͕͋Δ [7].

5 ͓ΘΓʹ

ຊڀݚͰ, ԠԻʹϙʔζΛૠೖ͢Δ͜ͱʹΑ

Δฉ্͖͢͞ͷख๏ΛఏҊͨ͠. ຊޠ͠ݴ༿

ίʔύεʢCSJʣͷֶձߨԋΛίʔύεʹ༻͍, ྻܥ

ϥϕϦϯάͱֶͯ͠शϞσϧΛߏஙͨ͠. ධՁ࣮

,Ͱݧ ϙʔζΛؚ·ͳ͍ݪจʹର͠ϞσϧΛ༻͠

ͯϙʔζΛૠೖͨ͠จষͱϥϯμϜʹϙʔζΛૠೖ͠

ͨจষΛ࡞͠, ͦΕͧΕͷฉ͖͢͞ͱࣗવ͞ͷධ

ՁΛͨͬߦ. ,ͷ݁Ռݧ࣮ ϞσϧΛ༻ͨ͠ϙʔζͷ

ૠೖ͕Իͷฉ͖͢͞ͷ্ʹ༗ޮͰ͋Δ߹͕ଟ

͍͕, ϙʔζ͕ૠೖ͞ΕΔݪจʹΑͬͯฉ͖͢͞

.߹͋Δ͜ͱ͕֬ೝ͞Ε͍ͨ͘ʹ্͕͠ ճࠓ

CSJʹؚ·ΕΔֶձߨԋΛ༻ֶ͠शΛ͕ͨͬߦ, ଞ

ͷίʔύεΛ༻ͨ͠߹ͷݧ࣮ূݕֶशϞσϧͷ

ධՁํ๏ͷݟ͕͠ޙࠓͷ՝ͱͯ͛͠ڍΒΕΔ.

ँࣙ

ຊڀݚͷҰ෦, ૯লઓུతใ௨৴ڀݚ։ൃਪ

ਐ੍ʢSCOPEʣͷҕୗΛड͚࣮ͯͨ͠ࢪ.

― 177 ― Copyright(C) 2019 The Association for Natural Language Processing.
All Rights Reserved.



ݙจߟࢀ

[1] ൺا७ଠ, த༗ࢠل, ҆ాਗ਼ଞ, ձΤʔδΣ

ϯτΛར༻ͨ͠ೝऀױͷͨΊͷίϛϡχέʔ

γϣϯࢧԉ ใॲཧֶձશࠃେձߨԋ จू.

vol.2011. no.1. pp.195196. 2011.

[2] M.Somiya, K.Kobayashi, H.Nishizaki and

Y.Sekiguchi, ʡThe Effect of Filled Pauses in

a Lecture Speech on Impressive Evaluation

of Listenersʡ, Proc. of INTERSPEECH2007,

pp.2673-2676, 2007.

[3] ҏ౻හ,็দ৴໌,தҰ,ؒࢺͷಇ͖ͷੳ

ͱγεςϜԠੜʹ͓͚Δؒࢺͷར༻ͱධՁ,

ຊԻֶڹձࢽ, vol.55, no.5, pp.333-342, 1999.

[4] Toshiyuki Shiwa, Takayuki Kanda, Michita

Imaia, Hiroshi Ishiguro and Norihiro Higata,

ʡHow quickly should a communication robot

respond?ʡ, I nternational Journal of Social

Robotics, vol. 1, no. 2, pp. 141-155, 2009.

[5] ٢ా༗ཬ, Ԟฏ߂߁, ాଜྑ, Ի߹ʹΑΔ࿕

ಡγεςϜʹؔ͢Δڀݚ ใՊֶٕज़ϑΥʔϥϜ

,ԋจूߨ vol.8, no.2, pp.377-380. 2009.

[6] T. Mikolov, I. Sutskever, K. Chen, G. Cor-

rado, and J. Dean,ʠDistributed representations

of words and phrases and their compositional-

ity,ʡ Proceedings of the International Confer-

ence on Neural Information Processing Systems,

pp.31113119, 2013.

[7] Jordi Adell, David Escudero and Antonio Bona-

fonte, ʡProduction of filled pauses in concate-

native speech synthesis based on the underlying

fluent sentenceʡ, Speech Communication, vol.54,

no.3, pp.459-476, 2012.

― 178 ― Copyright(C) 2019 The Association for Natural Language Processing.
All Rights Reserved.


