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ୈ1ষ ংষ

1.1 δϟζɼόοϓɼϞʔυδϟζ

δϟζͱɺ19ੈل͔Β ͞ΕͨԻָΛϧʔπͱͨ͠ܗॳ಄ͷΞϝϦΧೆ෦Ͱل20ੈ
ԻָจԽ༷ࣜͰ͋Δ [1][2]ɽͦͷதͰɼ1950Ҏ߱ʹൃలͨ͠ଈڵԋ͕ੵۃతʹߦΘ
ΕΔԋ༷ࣜΛͯ͠ࢦϞμϯδϟζͱݺশ͢Δ [3]ɽϞμϯδϟζͰɼϞμϯҎલͷδϟ
ζʹൺͯԻָཧతͳઐੑટͷෳ͕͞ࡶେ͖͘ͳ͍ͬͯΔ [4]ɽϞμϯδϟζΛݚ
Δɽ͢ࡏΔ͜ͱʹɼҎԼͷҙ͕ٛଘ͢ڀ

• ଈڵͰɼਓؒͷԻָೝͷϓϩηεͱͷϓϩηε͕ಉ࣌ʹਐ͍ͯ͠ߦΔɽϞμ
ϯδϟζͷൃల͞ʹظΕͨԋΛੳ͢Δ͜ͱͰɼԻָʹ͓͚Δೝͱͷؔ࿈
ੑղ໌ʹͭͳ͕Δɽ

• Ϟμϯδϟζۙʹൃలͨ͠ɽΏ͑ʹهԻ͕ৄ͓ͯͬʹࡉΓɼྺ࢙తഎܠ
ԻָཧతͳੳΛཪ͚ͱͨ͠ৄࡉͳ͕ڀݚͰ͖Δɽ

ຊจͰҎ߱ɼδϟζͱ͍͏ݴ༿ओʹϞμϯδϟζͷ༷ࣜʹଇͬͨԻָΛࣔͨ͢Ίʹ༻
͍Δɽ
δϟζͷൃలʹ͍ɼ ͰɼδϟζͷͷڀݚԽ͕͞Ε͍ͯΔɽຊࡉͰ༷ࣜͷࡏݱ

όοϓͱݺΕΔ༷ࣜͱϞʔυͱݺΕΔ༷ࣜΛରͱ͍ͯ͠ΔɽҎԼʹͦͷ֓ཁΛड़Δɽ

όοϓ 1950લɼδϟζϓϨΠϠʔؒͰɼଈڵԋΛෳࡶɾࡉԽͤ͞Δಈ͖͕ଘࡏ
ͨ͠ɽͦͷΑ͏ͳɼCharlie ParkerDizzy GIllespieΒʹද͞ΕΔػͷཧ
শ͢Δ1ɽݺδϟζͷ͋ΓํΛόοϓͱͮ͘جʹ

Ϟʔυ 1950ऴ൫͔Β 60ʹ͔͚ͯɼόοϓ͔Βൈ͚ग़ͦ͏ͱ͢Δಈ͖͕ੜͨ͡ɽͦ
ͷΑ͏ͳԋํࣜɼMiles DavisͷΞϧόϜʮKind of BlueʯʹΑͬͯ໌ࣔతʹଧͪ
ग़͞Εͨ [4]ɽ͜ͷΞϧόϜ͔Βൃలͨ͠ɼϞʔυͱݺΕΔԻ৫ʹͮ͘جδϟζͷ
༷ࣜΛϞʔυδϟζɼ·ͨ୯ʹϞʔυͱݺশ͢Δɽ

όοϓͱϞʔυɼଈڵԋͷํ͚ͩͰͳ͘ɼૅجͱͳΔԻָཧ͕ҟͳ͍ͬͯΔ͜ͱʹ
͞ΕΔɽຊڀݚͰɼ͜ͷ 2छྨͷδϟζͷ༷ࣜͰԋ͞ΕͨهΛੳ͢Δ͜ͱ
Ͱɼδϟζʹ͓͚Δೝͱաఔ͕ԻָཧͱͲ͏ؔΘ͍ͬͯΔ͔Λੳ͢Δɽ

1.2 จߏ

ຊจͷจߏΛड़Δɼ2ষͰຊڀݚͷجຊͱͳΔԻָཧʹؔ͢Δجຊ߲ࣄΛड़
Δɽ͍ͭͮͯ 3ষʹͯɼؔ࿈ڀݚͷྫࣄΛ͛ڍΔɽ۩ମతʹɼԻָʹର͢Δه߸ॲཧϞ
σϧ࡞͢Δख๏Λ༻͍ͨྫࣄڀݚͱɼδϟζͷԻָతཧղΛతͱͨ͠ྫࣄڀݚΛ͛ڍ
͍ͯΔɽͦͷޙɼຊڀݚͷཱͪҐஔʹ͍ͭͯ৮ΕΔɽ4ষͰɼຊڀݚͰ༻͍ͨϞσϧͷ
ͷలޙࠓɼ6ষͰ·ͱΊͱޙΛड़ͨߟஙख๏ʹ͍ͭͯड़Δɽ5ষͰੳ݁Ռͱͦͷߏ
Λड़Δɽ

1Be bopɼϏόοϓͱ͍͏ݺশଘ͢ࡏΔ͕ɼຊจͰόοϓͱ౷Ұ͢Δ
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ୈ2ষ Իָཧ

2.1 όοϓɼϞʔυʹؔ࿈͢ΔԻָཧ

ຊઅͰɼόοϓͱϞʔυͷഎܠʹଘ͢ࡏΔԻָཧʹ͍ͭͯड़Δɽ2.1.1અͰɼόο
ϓͷૅجͱͳΔػΛɼ2.1.2અͰϞʔυͷૅجͱͳΔϞʔυཧΛهड़͢Δɽ

2.1.1 ػ

όοϓʹ͓͚ΔଈڵԋͰػͷۃੵ͕ํ͑ߟతʹऔΓೖΕΒΕ͍ͯΔɽ
ΕΔݺͱɼμΠΞτχοΫίʔυͱػ 7छͷԻΛجຊͱ͢ΔԻָཧͷମ

Ͱ͋ΔɽμΠΞτχοΫίʔυͷྫΛਤܥ 2.1ʹࣔ͢ɽμΠΞτχοΫίʔυΛߏ͢Δʹ
ɼͷத৺ͱͳΔԻ (ओԻ)͕ඞཁͱͳΔɽਤ 2.1ͷ߹ɼओԻΛ Cͱ͍ͯ͠ΔɽͦΕ
ͧΕͷԻʹTonic(҆ఆ)ɼDominant(ۓு)ɼSubdominant(ऑ͍ۓு)ͷ 3छྨͷׂ͕
ׂΓৼΒΕ͍ͯΔɽͦΕΒͷׂɼԻͱԻͷཧؔ (ྫ͑ɼಉׂ͡ͷԻަ
ɽ͏ߦΞυϦϒΛۂ࡞ՄͳͲ)ͷϧʔϧΛΈ߹Θͤͯ

ਤ 2.1: μΠΞτχοΫίʔυ (C͕ओԻͷ߹)

όοϓʹ͓͚Δػͷ׆༻ྫͱͯ͠ɼMiles Davis͕ϞʔυʹҠ͢ߦΔҎલͷ 1947
ʹԻͨ͠Donna Leeͷऴ൫Λේྫ Δɽ͛ڍʹ2.2

ਤ 2.2: Miles Davis, Donna Lee

ָේͷ্ஈͱΞϧϑΝϕοτʹ༻͞ΕΔԻΛࣔ͢ɽԼஈͷટʹ༻͞Ε͍ͯ
ΔԻͱɼͷԻʹؚ·ΕΔԻ͕ଟ͘ڞ௨͍ͯ͠Δɽ·ͨɼਤͷͰғΜͩՕॴͷԻ
ͷਪҠɼԻ͕มΘΔλΠϛϯάͰલͷԻͷ 7ͷԻ͔Β࣍ͷԻͷ 3ʹҠ͢ߦΔ
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ಈ͖ʹͳ͍ͬͯΔɽ͜ΕʹΑͬͯɼͰࢦఆ͞ΕͨԻͷਐߦ (Cm7→F7→B♭m7)ΛટͰ
Δ͜ͱ͕Ͱ͖Δɽͤ͞͡ײ
ේྫʹԻͷਐߦʹόοϓʹΑ͘ݟΒΕΔಛ͕ଘ͢ࡏΔɽԻΛߏ͢ΔதͰͷ

Իͷಈ͖࠷ C → F → B♭ → E♭ → A♭ͷΑ͏ʹɼਤ 2.3ʹࣔ͢ 5ݍΛܭ࣌ճΓʹભҠ
͍ͯ͠Δɽ͜ͷ࣌ɼҎԼͷΑ͏ʹԻͷಇ͖ΛղऍͰ͖Δɽ

• C → F → B♭ B♭ΛओԻͱͨ͠ Subdominant → Dominant → Tonic ͷಈ͖Ͱ͋Δ (ओ
Ի͔ΒͷڑΛϩʔϚࣈͰද͠ɼB♭ΛओԻͱͨ͠ II → V → Iͱද͞ݱΕΔ)

• F → B♭ → E♭ E♭ΛओԻͱͨ͠ Subdominant → Dominant → Tonicͷಈ͖Ͱ͋Δ (E♭

ΛओԻͱͨ͠ II → V → I)

• B♭ → E♭ → A♭ A♭ΛओԻͱͨ͠ Subdominant → Dominant → Tonicͷಈ͖Ͱ͋Δ
(A♭ΛओԻͱͨ͠ II → V → I)

ਤ 2.3: 5ݍ

Իͷಇ͖Λ·ͱΊΔͱɼہॴతͳओԻΛසൟʹม͠ߋͳ͕Β II → V → Iͱද͞ݱΕΔਐ
ԋʹ͓͍ͯॏཁͱͳΔɽڵΔ͜ͱ͕Θ͔Δɽ͜ͷΑ͏ͳόοϓͷଈ͍ͯ͠࿈͕ߦ

2.1.2 Ϟʔυཧ

Ϟʔυͱટ๏ͱ༁͞ΕɼԻ֊৫ͦΕʹͮ͘جટͷ͋ΓํΛ͢ࢦ [5]ɽڭձટ๏ (ਤ
2.4) Lydian Chromatic Concept[6]ͷΑ͏ʹɼػͷγεςϜͱಠཱͱ͞ΕΔɽ
ਤ 2.4 7छྨͷڭձટ๏Λɼ࣠Ի (Ϟʔυͷ֩ͱͳΔԻɼऴײࢭΛ͡ײΔͱ͞ΕΔɽ)Λ

Cͱͯ͠දࣔͨ͠ਤͰ͋ΔɽϞʔυɼ࣠ԻͱͷԻఔؔʹΑͬͯߏ͞ΕΔɽ
ྫ͑ɼυϦΞϯϞʔυ࣠Իʹରͯ͠ 1ɼ 2ɼ 3ɼશ 4ɼશ 5ɼ

6ɼ 7ͷ 7ԻͰߏ͞ΕΔɽ͜ͷԻఔ͔ؔΒɼυϦΞϯϞʔυͷಛ (େ͖͘Ҏ
Լʹࣔ͢ 2)͕ܾఆ͞ΕΔɽυϦΞϯϞʔυʹͮ͘جଈڵԋۂ࡞ͰҎԼͷ 2͕ॏ
ཁ͞ࢹΕΔɽ

1. ઌ಄͔Β 3൪ͷԻ͕ 3Ͱ͋Δɽ͜ΕʹΑͬͯɼػʹ͓͚ΔௐͷΑ͏ͳ
ͱͳΔɽ͖ڹ

2. ઌ಄͔Β 6൪ͷԻ͕ 6Ͱ͋Δɽରͯ͠ଞͷ 3Λڭͭ࣋ձટ๏ϑϦΪΞϯɼΤ
ΦϦΞϯɼϩΫϦΞϯ 6Ͱ͋Δɽ͜ͷࠩҟʹΑͬͯɼ6ͷԻ͕υϦΞϯϞʔ
υΛಛ͚ͮΔԻͱ͞ΕΔɽ
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ਤ 2.4: ձટ๏ڭ

υϦΞϯϞʔυͷԻఔؔΛ CͷԻʹରͯ͠ద༻ͨ͠ͷ͕ਤͷ 2ஈͰ͋Δɽಉ͡Իఔؔ
Λ Dʹద༻͢Δ͜ͱͰɼDυϦΞϯϞʔυͱ͍͏৽͍͠ϞʔυΛߏ͢Δ͜ͱ͕Ͱ͖Δɽ

ਤ 2.5: DυϦΞϯϞʔυ

Ϟʔυδϟζʹ͓͍ͯɼԻͰͳ͘ϞʔυͷߏԻΛݩʹɼָۂΞυϦϒΛԋ͢
Δɽྫͱͯ͠ɼMiles Davis࡞ͷ So Whatͷ಄1Λʹ͛ڍΔɽ

ਤ 2.6: Miles Davis, So What

͜ͷۂDυϦΞϯϞʔυΛओʹॻ͔Ε͍ͯΔɽͦͷͨΊɼB CͷԻ͕ྟه࣌߸ ♯, ♭ͳ
͠Ͱ༻͍ΒΕ͍ͯΔɽػͷجຊʹै͍ͬͯͨ߹ɼͷԻ Dmͷಇ͖Λڧௐ͢
Δɼ·ͨअຐ͠ͳ͍Ի͕ߴબ͞ΕɼB♭ C♯ͱͳΔɽ
·ͨɼ͜ͷָۂɼේྫ 2.6Λ܁Γฦ͠ͳ͕Βల։͍ͯ͘͠ɽͭ·Γɼָۂͷେ෦͕ಉ

͡Ϟʔυ͔ΒมΘΒͳ͍͜ͱΛҙຯ͢Δɽ͜ͷɼہॴతͳԻָͷॏ৺͕සൟʹస͡Δ
όοϓͱରরతͰ͋Δɽ

1આ໌ͷͨΊ؆Խͯ͋͠Δ
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2.2 Implication Realization Model
Implication Realization Model(IRM)ɼNarmourʹΑͬͯఏএ͞ΕͨೝతԻָཧͰ

͋Δ [7]ɽ͜ͷཧɼ҉ҙ࣮ݱϞσϧͱ༁͞Εɼจࣈ௨Γ҉ҙͱͦͷ࣮ݱʹண͠ટΛ
ੳ͢Δɽ
҉ҙͱɼ2ͭͷԻʹΑͬͯ 1ͭͷԻఔ͕ܗ͞Εͨࡍɼ࣍ͷԻఔΛແҙࣝʹظ͢Δ͜

ͱΛ͢ࢦɽ҉ҙʹॏཁͳݪཧͱͯ͠ɼ(1)Իఔͷ͞ʹؔ͢Δ Intervalic Difference(Իఔݪ
ཧ)ͱ (2)Իఔͷ͖ʹؔ͢Δ Registral Direction(ํݪཧ)ͷ 2छྨ͕ଘ͢ࡏΔɽͦΕͧ
Εɼ͍ڱԻఔɾ͍Իఔʹର͠ɼ2.1ʹࣔ͢Α͏ͳҟͳΔ࡞༻Λͭɽ

ද 2.1: IRMʹ͓͚ΔԻఔݪཧͱํݪཧ

ௌ͑ͨ͜Իఔ Intervalic Difference Registral Direction
Իఔ͍ڱ ͱ҉ҙͤ͞Δ͍ڱͷԻఔ࣍ ಉූ߸ͷԻఔΛ҉ҙͤ͞Δ

Իఔ͍ ͱ҉ҙͤ͞Δ͍ڱͷԻఔ࣍ ҟූ߸ͷԻఔΛ҉ҙͤ͞Δ

ੜͨ͡҉ҙ͕,3ͭͷԻʹΑ࣮ͬͯ͞ݱΕΔ͔ɼཪΒΕΔ͔Λجʹɼද 2.2ʹࣔ͢ 8छ
ྨͷԻܗΛجຊγϯϘϧͱͯ͠ఆٛ͢ΔɽͦΕͧΕͷγϯϘϧʹྨ͞ΕΔԻܗͷྫΛਤ
2.7ʹࣔ͢ɽ

ද 2.2: IRMʹ͓͚ΔجຊγϯϘϧ

γϯϘϧ໊ 2ͭͷԻఔͷ͖ 1ͭͷԻఔ 2ͭͷԻఔ આ໌

P ಉ͡ ͍ڱ ͍ڱ ਐߦ

IP ٯ ͍ڱ ͍ڱ ߦมԽΛ͚ͭͨਐʹํ

VP ಉ͡ ͍ڱ ͍ ԻఔʹมԽΛ͚ͭͨਐߦ

R ٯ ͍ ͍ڱ ߦٯ

IR ಉ͡ ͍ ͍ڱ ߦٯมԽΛ͚ͭͨʹํ

VR ٯ ͍ ͍ ԻఔʹมԽΛ͚ͭͨߦٯ

ID ٯ ±n ∓n ԻߴมԽΛؚΉ෮

D - 0 0 ෮

ਤ 2.7: ֤γϯϘϧͷԻܗ

ͦͷଞྫ֎తʹɼ2ͭͷԻͷΈͰߏ͞ΕΔγϯϘϧ Dyadɼ୯ԻͰߏ͞ΕΔγϯϘϧ
Monad͕ଘ͢ࡏΔɽ
ද Ͱάϧʔϓͷ໊ڀݚຊγϯϘϧɼ3ͭͷάϧʔϓʹྨͰ͖Δɽຊجͨࣔ͠ʹ2.2

લΛ PܥɼRܥɼDܥͱͨ͠ɽ
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Pܥ ટͷਐߦ (Process)Λҙຯ͢ΔάϧʔϓɽPΛجຊͱ͠ɼIP, VPͦͷѥछͰ͋Δɽ
ਓ͕ؒ༰қʹड༰Ͱ͖ΔԻܗͰ͋Γɼટͷ࿈ଓੑΛͤ͞͡ײΔͱ͞ΕΔɽ

Rܥ ટͷߦٯ (Reversal)Λҙຯ͢ΔάϧʔϓɽRΛجຊͱ͠ɼIR, VRͦͷѥछͰ͋Δɽ
ΒΕΔݟΑ͘ʹ࣌ͷΓ্͕Γల։ۂָ [8]ɽ

Dܥ ટͷ෮ (Duplication)Λҙຯ͢ΔάϧʔϓɽDΛجຊͱ͠ɼIDͦͷѥछͰ͋Δɽ
ટΛௌ͍͍ͯΔ࣌ʹ෮͕དྷΔͱɼͦͷ࣍෮͕ଓ͘ͱ҉ҙ͞ΕΔɽ෮͕͘
ଓ͚ଓ͘΄Ͳ҉ҙ͘ڧͳΓɼ෮్͕Εͨࡍͷҙ֎ੑ͕͘ߴͳΔੑ࣭Λͭ࣋ɽ

γϯϘϧྡ͢Δ 3ͭͷԻ͚ͩͰͳ͘ɼԻූͰִͨΕͨ 3ԻΛબͯ͠ߏ͢Δ͜ͱ
ՄͰ͋ΔɽNarmourࣗʹΑΔɼ֊తͳੳྫΛɼਤ 2.8ɼਤ 2.9ʹࣔ͢ɽ

ਤ 2.8: IRMͷੳྫ 1(Bach, Fugue 16, WellTempered Clavier, 2, mm. 1–4.)

ਤ 2.9: IRMͷੳྫ 2(Bach, Fugue 2, WellTempered Clavier, 2, m. 1.)

ਤ 2.8ɼਤ 2.9ɼߟࢀจݙ [7]ͷ p.133ͷਤΛ࡞ʹߟࢀͨ͠ɽׅހͰγϯϘϧΛܗ͢
ΔԻͷൣғΛ͍ࣔͯ͠Δɽਤ 2.9ʹ্͓͍ͯԼʹஔͨ͠γϯϘϧɼԻΛڞ༗ͯ͠γϯϘ
ϧΛܗ͍ͯ͠Δɽ੨৭Ͱׅࣔͨ͠ހͷΑ͏ʹɼΕͨ 3ԻΛ༻͍ͯγϯϘϧΛߏ͢Δ
͜ͱ͞ڐΕ͍ͯΔɽ
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ୈ3ষ ؔ࿈ڀݚ

3.1 ԻָੜϞσϧ

ԻָԻڹ৴߸ͱͯ͠զʑʹೝ͞ΕΔ͕ɼָේͷΑ͏ͳهࢄ߸ͱͯ͠දݱՄͰ
͋ΔɽָේʹΑΔۂ࡞ฤۂྻܥ߸هࢄͷૢ࡞ͱ͑ݴΔɽࡏݱͷσεΫτοϓϛϡʔ
δοΫʹ͓͚ΔԻ੍ָ࡞ͷΑ͏ͳͰɼָේΛ༻͍ͣʹɼԻ͞ΕͨԻΛΈ߹Θͤͯ
ԻָΛ੍͢࡞Δέʔεଘ͢ࡏΔɽ͜ͷΑ͏ͳ߹ɼԻ͞ΕͨԻڹ৴߸ͳΜΒ͔ͷ
هࢄ߸ (ԻΛ࠶ੜ͢ΔͨΊͷεΠονԻ͝ͱͷࣝผ൪߸)ʹ݁ͼ͚ͭΒΕ͍ͯΔͱղऍ
Ͱ͖Δɽͭ·ΓɼԻָͷաఔҙຯߏɼه߸ද͞ݱΕͨԻָ͔ΒಡΈऔΔ͜ͱ͕
Ͱ͖Δɽه߸ද͞ݱΕͨԻָͷղੳɼԻָཧղʹ͓͍ͯඞਢͰ͋ΔͱݴΘΕ͍ͯΔ [9]ɽ
·ͨɼه߸্ͷߏղੳΛ௨ͯ͠ɼ໌จԽ͞Ε͍ͯͳ͍ԻָߏΛ໌Β͔ʹ͢Δͱ͍͏ֶ
ज़తͳҙٛଘ͢ࡏΔ [10]ɽ
ຊڀݚɼه߸Խ͞ΕͨԻָΛରͱͨ͠ڀݚͰ͋ΔɽຊڀݚͰɼʮه߸Խ͞ΕͨԻָ

ΛੜͰ͖ΔϞσϧ (ੜϞσϧ)Λߏங͠ɼੜ͞ΕͨԻָ·ͨϞσϧͷߏ͔Βݟ
ΛಘΔʯͱ͍͏ํڀݚΛͱ͍ͬͯΔɽੜϞσϧΛରͱͨ͠ڀݚ͘ଘ͢ࡏΔɽҎԼ
ʹੜϞσϧʹΑ͘༻͍ΒΕ͖ͯͨख๏ͱྫڀݚΛड़Δɽ
·ͣɼԻֶָతͳ࣮ࣝࡍͷ࡞ΛͱʹԻָΛੜ͢Δख๏ʹ͍ͭͯड़ΔɽͦͷΑ

͏ͳํ๏Ͱɼʮ4খઅʹύλʔϯ Aͷટ͕ԋ͞ΕͨΒɼ5খઅʹύλʔϯ BΛ
બ͢Δʯͱ͍ͬͨૢ࡞Λ܁Γฦָ͕ͯ͠ۂੜ͞ΕΔ [11]ɽ༩͑Δࣝσʔλϕʔεʹ
ΑͬͯɼࣗݾͷԋΛൃలͤͯ͞ଈڵԋΛల։͢ΔγεςϜ [12]ɼਓؒͷԋͷΓ
্͕Γʹ߹ΘͤͨΛग़ྗ͢ΔγεςϜ [13]ɼ༩͑ͨΛδϟζʹฤ͢ۂΔγες
Ϝ [14]ͷΑ͏ͳ෯͍Ԡ༻͕ՄͰ͋Δɽ
Իָͷ͍ߴᐆດੑΛϞσϧʹΈࠐΉࡍʹɼ֬ΛऔΓೖΕͨख๏͕༻͍ΒΕͯΔɽᖒ

ΒɼટΛ IRMͷγϯϘϧྻʹஔ͖͑ɼͦͷਪҠΛ֬తʹදͨ͠ݱ [15]ɽIRMͷγ
ϯϘϧΛ༻͍Δ͜ͱʹΑͬͯɼྨͨ͠ࣅҹΛ༩͑Δ͕ɼࡉ෦ҟͳΔΑ͏ͳટͷੜ͕
ՄͱͳΔɽGillickΒɼટͷநԽํ๏ΛಠࣗʹఏҊ͠ɼநԽ͞ΕͨટΛ Slopes
ͱݺশͨ͠ɽSlopesͷਪҠΛϚϧίϑϞσϧͰද͠ݱɼભҠ֬Λֶश͢Δ͜ͱʹΑΓɼԋ
ऀͷಛΛ฿ͨ͠ଈڵԋΛੜͰ͖Δ [16]ɽ͜ΕΒ 2ͭͷྫࣄɼෳͷԻ͕ 1ͭͷ
நԽ͞Ε͍ͯΔɽରͯ͠ɼSertanΒͷΑ͏ʹɼԻʹ߸ه 1ͭ 1ͭͷਪҠΛϚϧίϑϞσ
ϧͱͯ͠ද͢ݱΔ͜ͱՄͰ͋Δ [17]ɽϚϧίϑϞσϧྻܥͷલੑؔޙΛهड़͢Δ͜
ͱ͕Ͱ͖ΔͷͰɼ࣠ؒ࣌ʹͦͬͨԻָͷల։Λද͢ݱΔ͜ͱ͕Ͱ͖Δɽ
֬తจ຺ࣗ༝จ๏ (PCFG)ʹͮ͘جԻָੜϞσϧΛར༻͢Δख๏ΜͰ͋ΔɽPCFG

Իָʹ͓͚Δ֊ߏύλʔϯΛදݱͰ͖ΔɽRohrmeierΒ [18]HarasimΒ [19]ɼ
ͱ͞ΕΔࡶɼෳ͠ݱͷ͖·ΓΛ֬ϞσϧͰදߦਐΔԻͷཧؔ͢ࡏʹଘػ
δϟζͷղੳʹޭ͍ͯ͠ΔɽKellerΒɼͰͳ͘ɼԻූΛ୯Ґͱͯ֬͠Ϟσ
ϧΛߏஙͨ͠ɽ۩ମతʹɼʮ4Իූͷ͞ɼ8Իූ 2ͭͷ͞ͱ͍͠ʯͱ͍ͬͨ
ԻՁͷؔΛจ๏ͱ͠ɼϞσϧʹΈࠐΜͩ [20]ɽ
Իָͷߏੳʹ༻͍ΒΕΔGenerative Theory of Tonal Music(GTTM)͕ଘ͢ࡏΔ [21]ɽ

GTTMͰɼਓؒͷԻָೝաఔʹ͍ͨͮجԻָͷ؆͕ߦΘΕΔɽ͜͜Ͱ͍͏؆ͱɼ
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ટͷҹߏʹେ͖͘Ө͢ڹΔԻΛબผ͠ɼͦ͏Ͱͳ͍ԻΛؒҾ͖͢ΔΑ͏ͳૢ࡞Ͱ͋
ΔɽGTTMટͷߏจղੳϞʔϑΟϯάʹԠ༻͢Δ͜ͱ͕Ͱ͖Δ [22]ɽ͔͠͠ɼGTTM
ͷ؆ͷϧʔϧᐆດͰɼػࢉܭͷ࣮͕ࠔͰ͋Δɽ͜ͷᐆດੑͷ՝ʹର͢Δղܾ
ͱͯ͠ɼPCFG͕༻͍ΒΕ͍ͯΔࡦ [23][24]ɽ
ԻָͷϧʔϧΛ֫ಘ͢Δ๏ͱͯ͠ɼҨతΞϧΰϦζϜΛ༻͍Δྫ [25][26][27]ଘ͢ࡏ

ΔɽҨతΞϧΰϦζϜʹɼੜ͞Εͨ݁ՌΛධՁ͢ΔϑΟοςΟϯά͕ؔඞཁͱͳΔɽ
ධՁج४ʹਓؒͷओ؍ [25]ɼԻֶָʹΑͬͯఆΊΒΕͨېଇ [27]͕༻͍ΒΕ͍ͯΔɽͦ
ΕΒͷํ๏ͰɼόοϓͱϞʔυΛಉʹධՁ͢Δ͜ͱࠔͰ͋ΔɽҰํɼ֬ϞσϧͰ
ධՁͷඞཁͳ͘ɼԻՁͷؔԻఔͷਪҠͳͲɼόοϓͱϞʔυʹڞ௨͢ΔཁૉΛ
ͱʹϞσϧΛߏஙͰ͖Δɽͦ͜ͰຊڀݚͰ֬ϞσϧΛ࠾༻ͨ͠ɽ

3.2 δϟζͷԻָతཧղ

ຊઅͰɼδϟζͷԻָతཧղΛਂΊΔ͜ͱΛతͱͨ͠ڀݚʹ͍ͭͯड़Δɽ
δϟζଈڵԋΛରʹੳ͠ɼ֊తͳߏΛ͕ྫࣄͨ͠ߟଘ͢ࡏΔ [28][29]ɽ͜Ε

ΒͷੳγΣϯΧʔཧʹߦ͍ͯͮجΘΕͨɽγΣϯΧʔཧGTTMͱಉ༷ɼԻָΛ
؆Խͯ͠ߏੳ͢ΔཧͰ͋Δɽ

Martin Charlie ParkerͷଈڵԋͷԻܗΛྨ͠ɼۂݪ෦ͱଈڵԋ෦ͷؔ࿈ੑ
Λࢦఠͨ͠ [30]ɽSchuller Sonny Rollinsͷଈڵԋʹର͠ྨࣅͷੳΛ͍ͯͬߦΔ [31]ɽ
͜ΕΒͷڀݚखಈͰੳΛྫࣄͨͬߦͰ͋Γɼੑ؍٬ɾීวੑʹ͚ܽΔͱ͍ͬͨ൷ଘ
Δɽ͢ࡏ
ͦ͜ͰɼػࢉܭΛհͯ͠ීวతͳ๏ଇɼະͩ໌จԽ͞Ε͍ͯͳ͍๏ଇͷൃݟΛ͢ࢦ

Α͏ͳδϟζԋཧղͷࢼΈ͕ߦΘΕ͍ͯΔɽRamirézΒɼදͷͳָ͍ේ௨Γͷԋ
ΛɼਓؒͷϓϨΠϠʔͷԋʹ͚ۙͮΔΑ͏ͳ๏ଇΛҨతΞϧΰϦζϜΛ༻ֶ͍ͯश͠
ͨ [32]ɽֶशͨ͠๏ଇΛ༻͍ͯɼԻͷ͔͞͞ߴΒδϟζΒ͍͠ԋදΛ͚ͭΔ͜ͱ͕
Ͱ͖Δɽ

BelindaɼԋதͷϐονΫϥε (ΦΫλʔϒΛແͨ͠ࢹ 12छྨͷԻߴ)ͷΛɼ֬
ࠞ߹ϞσϧͰදͨ͠ݱ [33]ɽ֫ಘͨ͠Ϋϥεͷࠞ߹ؒ࣌తભҠΛՄࢹԽ͢Δ͜ͱͰɼ
ԋதͷԋύλʔϯͷҠΓมΘΓΛੳͰ͖Δɽಉ༷ʹɼSnydalͷʮImproVizʯ[34]
KellerΒͷʮImpro-Visorʯ[20]ଈڵԋͷใΛՄࢹԽͯ͠ੳΛࢧԉ͢ΔγεςϜͱ
͍͑Δɽ

NorgaardΒɼCharlie ParkerͷԋΛػࢉܭʹΑͬͯू͠ܭɼԋͷ಄ʹڞ௨͢Δ
ԻఔͷύλʔϯͷଘࡏΛࢦఠͨ͠ [35]ɽJazzomat projectɼԻఔͷύλʔϯΛࡧݕɼੳ
Ͱ͖ΔγεςϜ"Dig the lick"Λެ։͍ͯ͠Δ [36]ɽ͜ΕΒͷྫࣄڀݚɼଈڵԋ֊త
ͳύλʔϯΛͱʹߏԽɾੳ͕Մͱ͍͏͑ߟΛ࣋͢ࢧΔɽ࣮ࡍʹɼػࢉܭʹΑΔଈڵ
ԋͷಈػੳߦΘΕ͍ͯΔ [37]ɽ

3.3 ຊڀݚͷҐஔ͚

ຊڀݚɼԻָੜϞσϧΛߏங͠ɼϞσϧ͔ΒδϟζͷԻָཧղΛڀݚ͢ࢦͱͯ͠Ґ
ஔ͍ͯ͠ΔɽԻָͷ֊ߏΛͱͯ͠ද͢ݱΔ͖ͮجʹ͑ߟɼϞσϧʹ֬తจ຺ࣗ
༝จ๏Λબͨ͠ɽจ๏ߏஙʹ͓͍ͯɼల։Իܗͷҙຯ͚ͷ͔͢͠͞Β IRMͷݪཧ
Λߟࢀʹ͢Δɽจ๏֫ಘͷͨΊͷֶशࢣڭͳ͠Ͱ͓͜ͳ͏ɽ
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ຊڀݚͷಠࣗੑɼֶशΛϞʔυͱόοϓʹ͚ͯ͏ߦʹ͋ΔɽઌڀݚߦͰػ
Λલఏʹจ๏ֶशσʔλ͕ઃఆ͞Ε͍ͯͨɽػ༸Λத৺ʹൃలɾཧ͞Εͨ
ԻָγεςϜͰ͋Δɽର͢ΔϞʔυશੈքීวతʹଘ͍ͯ͠ࡏΔͱݴΘΕΔɽਓؒͷԻ
ָʹର͢ΔීวతͳೝɾաఔΛ͢ߟΔͨΊʹɼϞʔυΛͱରʹରͱ͢
Δ؍ॏཁͰ͋Δɽ·ͨɼൺֱੳΛ͜͏ߦͱͰ͍ޓͷཧ্Ͱ৽ͨͳ͕ݟಘΒΕΔ
͜ͱΛظ͢Δɽ
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ୈ4ষ ख๏

ຊষͰੳʹ༻͍ͨख๏ͷৄࡉΛड़Δɽ ·ͣੳશମͷྲྀΕΛਤ 4.1ʹࣔ͢ɽ

ਤ 4.1: ֬ϞσϧੳͷྲྀΕ

·ͣσʔλϕʔε͔ΒόοϓͱϞʔυͷଈڵԋσʔλΛೖख͠ɼͦΕͧΕׂ͘͢
Δɽׂ͞ΕͨଈڵԋͷஅยΛηάϝϯτͱݺশ͢ΔɽͦͷޙɼόοϓͱϞʔυδϟζͷ
ηάϝϯτΛผʑʹֶश͠ɼֶशޙͷจ๏ߏͷҧ͍Λ͢ߟΔɽ
͜ΕΑΓɼ֤ఔͷৄࡉΛड़Δɽ4.1અͰσʔλͷೖखઌͱσʔλࣜܗΛɼ4.2અͰ

ηάϝϯτͷׂํ๏Λड़Δɽ4.3.1અʹͯຊڀݚʹ͓͚Δจ๏Λఆٛ͠ɼ4.3.2અʹ
ֶͯश๏Λड़Δɽ

4.1 ੳσʔλ

ຊڀݚͷੳσʔλɼWeimar Jazz Data Base ͔Βೖखͨ͠ͷΛ༻͍Δɽ͜Ε
PfleidererΒ [38][39]͕ɼδϟζͷԻݯதͷଈڵԋ (ΞυϦϒ)Λखۀ࡞ͰΞϊςʔγϣϯ
ͨ͠σʔλϕʔεͰ͋ΔɽPfleidererΒɼΦʔσΟΦੳιϑτΛซ༻͠ɼ͞Βʹμϒϧ
νΣοΫΛ͜͏ߦͱͰ৴པͷߴ͍ߴղ૾σʔλϕʔεΛ࡞Ͱ͖ͨͱओுͨ͠ɽ
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͜ͷσʔλϕʔεɼδϟζԻݯͷࣗಈ࠾ේ [40]ɼଈڵԋࢧԉσόΠε [41]ͷֶश
ίʔύεͱͯ͠ՌΛ͍ͯ͛ڍΔɽ

4.1.1 σʔλࣜܗ

Ұൠతͳδϟζͷָۂਤ 4.2ͷΑ͏ʹਐ͢ߦΔɽ

ਤ 4.2: δϟζָۂͷਐྫߦ

ɹ
ਤ 4.2ͷԣํؒ࣌ͷਐΈΛද͢ɽָ֤ަ͕ثͰଈڵԋΛ͏ߦɽWeimar Jazz DB

ͰɼݸਓͷΞυϦϒ (ਤ 4.2ʹ͓͚ΔͰғ·Εͨൣғ)͝ͱʹσʔλΛ࡞͍ͯ͠Δɽ
Weimar Jazz DB͔ΒɼԋใΛిؒثָࢠͰΓͱΓ͢ΔͨΊͷ֨نͰ͋ΔMIDI

Ͱ͋Δޠݴͷ΄͔ɼָේඳըࣜܗ lilypondࣜܗɼXMLࣜܗɼcsvࣜܗͰͷσʔλͷೖख͕
ՄͰ͋ΔɽຊڀݚͰ csvࣜܗͷσʔλΛར༻͢ΔɽcsvࣜܗͰɼ̍ͭͷԻූ͕ ʹߦ1
ରԠ͠ɼԻԻߴͳͲɼԻූ͕ද͢ݱΔ༷ʑͳଐੑͷ͕֤ྻʹଘ͢ࡏΔɽcsvදݱͷྫ
Λේྫ 4.3Λࣔͯͬ͢ɽ

ਤ 4.3: ේྫ

ේྫ 4.3ͷ 4ԻූԻՁʹରͯ͠ 90%ɼςϯϙ BPM60(Ұഥ͕Ұඵ)Ͱԋ͞Εͨͱ
͢Δɽ͜ͷͱ͖ɼේྫͷ csvදݱද 4.1ͷΑ͏ʹͳΔɽ

ද 4.1: csvදݱͷྫ

pitch(Իߴ) onset(ൃԻࠁ࣌) duration(͞)
60 0.0 0.9
60 1.0 0.9
67 2.0 0.9
67 3.0 0.5
68 3.5 0.5
69 4.0 0.9
69 5.0 0.9
67 6.0 2.0
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4.2 ηάϝϯτͷׂख๏

Cambouropoulos[42]ͷఏҊͨ͠ Local Boundary Detection ModelΛηάϝϯτׂख๏
ͱͯ͠༻͍ͨɽϊʔτ n + 1ͷԋΛఆׂͨ͠ख๏ͷৄࡉΛҎԼʹड़Δɽ

1. ટʹؚ·ΕΔྡ͢Δ 2ԻͷؒͰɼԻఔɼInter Onset IntervalɼOffset Onset Interval
ͦΕͧΕʹ͍ͭͯྻ Pk = [x1, x2, ..., xn], k = {pitch, ioi, ooi}ΛٻΊΔɽ

Իఔ 2ԻͷɼऀޙͷԻ͔ߴΒલऀͷԻߴΛҾ͘ɽ୯ҐԻͰ͋Δɽ
Inter Onset Interval Λࠁ࣌Ίͷ࢝ΒલऀͷԻͷ໐Γ͔ࠁ࣌Ίͷ࢝ͷԻͷ໐Γऀޙ

Ҿ͘ɽ୯Ґඵ

Offset Onset Interval ΛҾ͘ɽ୯Ґࠁ࣌ΒલऀͷԻͷ͔ࠁ࣌Ίͷ࢝ͷԻͷ໐Γऀޙ
ඵ

2. Ppitch, Pioi, Pooi ͦΕͧΕʹ͓͍ͯɼҙͷ࠷େMaxpitch, Maxioi, Maxooi Λ͑Δ
࠷େ·ͰΓࣺͯΔɽ

3. Ppitch, Pioi, Pooiͷ֤ཁૉΛMaxpitch, Maxioi, MaxooiͰׂΔ͜ͱͰ [0, 1]ͷൣғʹਖ਼ن
Խ͢Δɽ

4. ࣜ (4.1)ʹ͕ͨͬͯ͠ siΛٻΊΔɽ

5. ͦΕͧΕͷ siʹॏΈ wpitch, wioi, wooiΛ͔͚ͯ͠߹ΘͤΔɽ

6. ҙͷᮢҎ্ͷ siΛͭ࣋ՕॴͰԋΛׂ͢Δɽ

siͷఆٛΛ࣍ʹࣔ͢ɽ
si = xi × (ri−1,i + ri,i+1) (4.1)

ri,i+1ͷఆٛΛ࣍ʹࣔ͢ɽ

ri,i+1 =
{ |xi−xi+1|

xi+xi+1
(xi + xi+1 ≠ 0)

0 (xi = xi+1 = 0)

Ҏ্ͷख๏Λ༻͍ͯଈڵԋΛׂͨ͠ͷͪɼόοϓԻූͷ͕ 4Ҏ্ 10ະຬͷͷ
Λֶश༻ͷηάϝϯτͱͨ͠ɽϞʔυ 4Ҏ্ 11ະຬʹ੍ͨ͠ݶɽԻූͷΛ੍ͨ͠ݶཧ
༝ɼ͍Իָతͳ୯ҐΛରͱ͢ΔͷֶशΛతͱ͢Δ͔ΒͰ͋Δɽ·ͨɼֶश͕ؒ࣌
ॖͰ͖Δͱ͍͏ཧ༝͋Δɽ
ऴతʹόοϓ࠷ ɼϞʔυݸ185 ͷηάϝϯτΛֶशʹར༻͢Δɽݸ229

4.3 ֬తจ຺ࣗ༝จ๏

ຊڀݚͷϞσϧʹ༻͍ͨ֬తจ຺ࣗ༝จ๏ (PCFG)ͱɼ༩͑ΒΕͨจ๏ʹै͏ه߸
ྻΛ֬తʹੜ͢Δ͜ͱͷͰ͖Δ֬ϞσϧͰ͋Δ [43]ɽ

PCFGͷ֨ࠎͱͳΔจ຺ࣗ༝จ๏ (CFG)ऴه߸ͷू߹ Tɼඇऴه߸ͷू߹Nɼ։
߸ه࢝ S (S ∈ N)ɼಋग़نଇͷू߹RʹΑͬͯߏ͞ΕΔɽ
ऴه߸ͱɼੜ͞ΕΔه߸ྻΛߏ͢Δه߸Ͱ͋ΔɽӳޠจΛରͱͯ͠CFGΛߏ

ஙͨ͠߹ɼΞϧϑΝϕοτ୯͕ޠऴه߸ʹ૬͢Δɽඇऴه߸ͱɼऴه߸ඇ
ऴه߸Λಋग़͢Δ͜ͱ͕Ͱ͖Δه߸Ͱ͋Δɽੜ͞ΕΔه߸ྻʹඇऴه߸ଘ͠ࡏͳ
͍ɽӳޠͷ߹ɼʮ໊ࢺʯʮ໊۟ࢺʯͱ͍ͬͨจ๏্ͷද͕ݱඇऴه߸ʹ͋ͨΔɽ
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ಋग़ͱɼʮ໊۟ࢺ ⊃ ࢺʯʮ໊ࢺ໊+ࢺ༰ܗ ∋catʯͷΑ͏ͳؔΛར༻͠ɼࠨลΛӈ
ลͱม͢Δ͜ͱΛ͢ࢦɽͦͷಋग़ؔΛA → BC (A, B, C ∈ N)A → w (w ∈ T )ͷ
Α͏ʹ·ͱΊͨͷ͕ಋग़نଇͰ͋Δɽಋग़نଇ Rɼ͋Δඇऴه߸͕ɼͲͷΑ͏ͳऴ
ه߸ͳ͍͠ඇऴه߸Λੜ͢Δ͔Λهड़͍ͯ͠Δɽ͜ͷಋग़نଇ Rʹɼ֬తͳύϥ
ϝʔλ θΛׂΓͯɼ֬తʹऴه߸ྻΛੜͰ͖ΔΑ͏ʹͨ͠Ϟσϧ͕ PCFGͰ͋Δɽ

4.3.1 จ๏ͷߏங

ຊڀݚͰԻఔͷྻܥΛಋग़͢Δจ๏Λߏங͢ΔɽԻఔͷྻܥͱɼટͷྡΓ߹͏Ի
ΊΒΕΔྻΛҙຯ͢ΔɽٻͷࠩʹΑͬͯߴ

Իఔྻܥͷྫ

ਤ 4.4: ේྫ

ේྫ 4.4ʹࣔͨ͠MIDIϊʔτφϯόʔ1ɼ͔ࠨΒ (60, 60, 67, 67, 68, 69, 69, 67)Ͱ͋Δɽ
͜ͷྻͷྡΓ߹͏ཁૉͷࠩΛͱͬͨ (0, 7, 0, 1, 1, 0, −2)͕ේྫ͔ΒٻΊΒΕΔԻఔྻܥͱ
ͳΔɽ Իఔྻܥʹม͢Δ͜ͱʹҎԼͷ 2ͭͷར͕ଘ͢ࡏΔɽ

1. Δඞཁ͕ͳྀ͢ߟґଘͷࠩҟΛؒ࣌Δ͢ࡏใΛநԽ͠ɼֶश͢Δԋؒʹଘؒ࣌
͘ͳΔ

2. ૬ରతͳԻߴมԽΛݟΔ͜ͱͰௐੑΛྀ͢ߟΔඞཁ͕ͳ͘ͳΔ

ຊڀݚͰɼGilbertͷϞσϧ [44]ͷΑ͏ʹɼԻఔͷͱେจࣈΞϧϑΝϕοτͷ IΛ
Έ߹Θͤͨه߸Λඇऴه߸ͱ͢ΔɽͷͭԻఔͷ͕ࢠͷͷͱͳΔΑ͏ͳؔΛ
ಋग़نଇͱ͢Δɽਤ 4.4Λಋग़Ͱ͖ΔͷྫΛਤ 4.5ʹࣔ͢ɽ
తͳ੍ͷΈͰԻָͷจ๏ͱ͑ݴͳ͍ͷͰɼԻָཧͷ؍Λ౿·͑ͨจ๏Λ

ஙͨ͠ɽର͠ߏจ๏ΛʹجΛ࡞ͷૢ࣌ۂ࡞ங͢ΔɽGilbertԻූͷՃૠೖͱ͍ͬͨߏ
ͯຊڀݚͰɼIRMͷجຊγϯϘϧΛجʹจ๏Λߏஙͨ͠ɽจ๏ͷఆٛΛҎԼʹࣔ͢ɽ։
߸ه࢝ SɼԻఔྻܥͷઌ಄ͱඌͷʹ͍͠ nΛͭ࣋ I[n]͕બΕΔɽ

N = {I[n]}...(−16 ≤ n ≤ 16) (4.2)
T = {−16, −15, ...15, 16} (4.3)
R = {P, IP, VP, R, IR, VR, D, ID,repeat, emission} (4.4)

ಋग़نଇRɼҎԼʹࣔ݅͢ʹैͬͯɼඇऴه߸ I[n]͝ͱʹఆٛ͞ΕΔɽ

1ϐΞϊͷݤ൫ͷதԝͷυΛ 60 ͱͯ͠ԻߴΛԽͨ͠ɽ୯ҐԻ
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ਤ 4.5: Իఔྻܥಋग़ͷྫ

ಋग़نଇͷཱ݅

P :I[n] → I[n1]I[n2]...(n1 + n2 = n, |n1| < 7, |n2| < 7, n1n2 > 0)
IP :I[n] → I[n1]I[n2]...(n1 + n2 = n, |n1| < 7, |n2| < 7, n1n2 < 0)
VP :I[n] → I[n1]I[n2]...(n1 + n2 = n, |n1| < 7, 6 < |n2| < 16, n1n2 > 0)

ه্ 3छྨͷ݅Λຬͨ͢ಋग़نଇ͔Βੜ͞ΕΔ 2ͭͷԻఔɼIRMʹ͓͚Δ PܥͷԻ
Δͱ҉ҙ͞Εɼ͍ͯ͠ࣅௌ͑ͨ͜ԻఔͱྨࡏݱɼະདྷͷԻఔ͕ɼܗͷԻܥ૬͢ΔɽPʹܗ
ͦͷ҉ҙ͕࣮࣌ͨ͠ݱʹੜ͡ΔɽPܥͷಋग़نଇɼટதͷྨͨ͠ࣅਐߦΛղੳ͢Δ͜ͱ
Λҙਤ͍ͯ͠Δɽ

R :I[n] → I[n1]I[n2]...(n1 + n2 = n, 6 < |n1| < 16, |n2| < 7, n1n2 < 0)
IR :I[n] → I[n1]I[n2]...(n1 + n2 = n, 6 < |n1| < 16, |n2| < 7, n1n2 > 0)
VR :I[n] → I[n1]I[n2]...(n1 + n2 = n, 6 < |n1| < 16, 6 < |n2| < 16, n1n2 < 0)

ه্ 3छྨͷ݅Λຬͨ͢ϧʔϧ͔Βಋग़͞ΕΔԻఔɼIRMʹ͓͚Δ RܥͷԻܗʹ૬
͢ΔɽRܥͷԻܗɼະདྷͷԻఔ͕ࡏݱௌ͑ͨ͜Իఔͱҟͳ͍ͬͯΔͱ҉ҙ͞Εɼͦͷ҉ҙ
Λղੳ͢Δ͜ͱΛҙߦଇɼટதͷҙ֎ੑͷ͋Δਐنͷಋग़ܥੜ͡ΔɽRʹ࣌ͨ͠ݱ࣮͕
ਤ͍ͯ͠Δɽ

D :I[0] → I[0]I[0]
ID :I[0] → I[n1]I[n2]...(n1 = −n2)

ه্ 2छྨ IRMʹ͓͚Δ DܥͷγϯϘϧʹ૬͢ΔԻܗΛಋग़͢ΔɽDܥͷԻܗ྆
ͷԻ͕ߴ͘͠ͳΔɽ
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Ҏ্ IRMͷجຊγϯϘϧ 8छྨʹՃ͑ɼemissionͱɼrepeatΛՃ͢Δɽ

repeat:I[n] → I[n]I[0]...(n ≠ 0)
→ I[0]I[n]...(n ≠ 0)

emission:I[n] → n

emissionऴه߸Λग़ྗ͢ΔϧʔϧͰ͋ΔɽPCFGͷఆ্ٛඞཁͰ͋ͬͨͷͰՃͨ͠ɽ
repeatಉԻߴΛ܁Γฦͨ͢ΊͷϧʔϧͰ͋ΔɽIRMͷجຊγϯϘϧΛͱʹఆٛͨ͠ຊ
ࡏΛಋग़͢ΔҙਤʹՃ͑ɼಉԻ࿈ଧΛղੳ͢Δҙਤ͕ଘܗͷจ๏Ͱಋग़Ͱ͖ͳ͍Իڀݚ
͢Δɽ
ඇऴه߸ಋग़ͷྫͱͯ͠ɼI[7]͕ Rϧʔϧͷ I[7] → I[8]I[-1]Λબ͢Δࡍͷߏ

ͱɼରԠ͢Δේ໘Λਤ 4.6ʹࣔ͢ɽ

ਤ 4.6: ඇऴه߸ಋग़ͷ༷ࢠ

4.3.2 ύϥϝʔλਪఆ

ຊڀݚͰɼ࣍ͷ 3छྨͷΛίʔύε͔Βֶश͢Δɽ

1. ͋Δඇऴه߸͕ 1ͭͷಋग़نଇΛબ͢Δࡍʹ͕ͨ͠͏֬ θ

2. ͋Δඇऴه߸͕ऴه߸Λಋग़͢Δ֬ λ

3. ͷط θ, λʹ͕ͨͬͯ͠ɼऴه߸ྻwΛಋग़Ͱ͖Δ t(ຊڀݚͷΑ͏ʹɼରʹจ
๏ᐆດੑ͕ଘ͢ࡏΔ߹ɼ1ͭͷ wΛಋग़͢Δෳଘ͢ࡏΔ)

ͦͷํ๏ͱͯ͠ɼΪϒεαϯϓϦϯάʹΑΔޙࣄਪఆͷΈ [45]Λ༻͍ͨɽҎԼʹ
ͦͷৄࡉΛड़Δɽ

PCFGͷύϥϝʔλਪఆʹ༻͍ΒΕΔΪϒεαϯϓϦϯάͰɼऴه߸ྻͷू߹w͕
༩͑ΒΕͨ࣌ͷޙࣄ P (θ|w)ΛਪఆͰ͖ΔɽͦͷͨΊʹɼಋग़نଇબ֬ θͱऴه
߸ग़ྗ֬ λɼऴه߸ྻwͷಋग़ tͷू߹ tΛ࣍ͷࣜʹैͬͯަޓʹαϯϓϦϯά͢Δɽ

P (t|w, θ, λ) =
n∏

i=1
P (ti|wi, θ, λ) (4.5)

P (θ|t, w, α) = PD(θ|f(t) + α)

=
∏

A∈N

PD(θA|fA(t) + α) (4.6)

P (λ|t, w, ι) = Beta(λ|g(t) + ι)

=
∏

A∈N

Beta(λA|gA(t) + ιA) (4.7)
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PD σΟϦΫϨΛද͢ɽα, ιҙͷϕΫτϧͰ͋Γɼֶश࣌ʹϋΠύʔύϥϝʔ
λͱͯ͠༩͑ΔɽfA(t)ͱɼαϯϓϦϯά͞Εͨ tதʹଘ͢ࡏΔAΛࠨลͱ͢Δಋग़نଇ
ͷΛɼӈลຖʹ͑͋͛ͯɼϕΫτϧͱͯ͠ฦؔ͢Ͱ͋Δɽ

gA(t)ͱɼtதͷඇऴه߸Aʹ͍ͭͯɼऴه߸Λग़ྗ͍ͯ͠Δճͱඇऴه߸Λ
ग़ྗ͍ͯ͠ΔճΛ͑͋͛ɼϕΫτϧͱͯ͠ฦؔ͢Ͱ͋Δɽ
ࣜ (4.5) ͷͷαϯϓϦϯάɼ࣍ʹࣔ͢ଆϑΟϧλϦϯάΛ༻͍Δ͜ͱͰޮతʹߦ

͏ɽ͋Δऴه߸ྻ w = (w0, w1, ..., wn)͔Β̍ͭͷ tΛαϯϓϦϯά͢ΔɽͦͷͨΊʹɼ
ऴه߸ྻͷ෦ྻ (wi, wi+1, ..., wj)͕ඇऴه߸A͔Βੜ͞ΕΔ֬Λଆ֬ pA

i,jͱ
ͯ͠ఆٛ͢Δɽ͜ͷଆ֬ɼ࣍ͷࣜʹै͏ɽ

pA
i,i = λA (4.8)

pA
i,j =

∑

A→BC∈R

∑

i≤k<j

(1 − λA)θA→BCpB
i,kpC

k+1,j (4.9)

θA→BC A͕ඇऴه߸BCΛੜ͢Δ֬Λද͢ɽpA
i,jΛA ∈ Nɼ0 ≤ i < j ≤ nͷൣғ

ʹΘͨͬͯٻΊΔ͜ͱͰɼͷαϯϓϦϯά͕ՄͱͳΔɽ
αϯϓϦϯάؔͷٖࣅίʔυΛ 4.1ʹࣔ͢ɽ

4.1: αϯϓϦϯάͷखॱ
1 function Sampling(A,i,j)
2 if i=j then return Tree(A)
3 else
4 (k,B,C)=Multi(A,i,j)
5 return Tree(A,Sampling(B,i,k),Sampling(C,k+1,j))

ؔ MultiҎԼͷ֬Ͱඇऴه߸ B, C ͱऴه߸ྻͷΠϯσοΫε k Λฦؔ͢ͱ
͢Δɽ

P (k, B, C) =
(1 − λA)θA→BCpB

i,kpC
k+1,j

pA
i,j

(4.10)
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ୈ5ষ ݁Ռͱߟ

ຊষͰɼֶशʹΑͬͯಘΒΕͨҎԼͷ݁Ռʹ͍ͭͯड़Δɽ

• αϯϓϧ͞ΕͨͰબ͞Εͨಋग़نଇͷूܭ

• ಋग़نଇͷ (θN )

• ֤ඇऴه߸͔Βͷऴه߸ͷग़ྗ֬ (λN )

αϯϓϧ͞Εͨͱ θN (N = {I[−16], I[−15], ..., I[16]})Λͱʹɼಋग़نଇͷग़ݱճɼ
֤ θͷΛਤࣔ͠ɼదٓߟΛ༩͑Δɽɹ
·ͨɼֶशʹ༻͍ͨηάϝϯτதͰɼຊڀݚͰఆٛͨ͠จ๏نଇͰಋग़ෆՄͱͳΔ

ྫ͕ଘͨ͠ࡏɽͦΕΒʹ͍ͭͯऔΓ্͛ɼಋग़ෆՄͱͳͬͨཧ༝Λ·ͱΊΔɽ

5.1 αϯϓϦϯά݁Ռ

5.1.1 සੳ

όοϓͷηάϝϯτɼϞʔυͷηάϝϯτͦΕͧΕͷαϯϓϦϯάʹΑͬͯग़ͨ͠ݱಋग़
ଇͷճن (্ҐͷΈ)Λਤ 5.1ͱਤ 5.2ʹࣔ͢ɽ

ਤ 5.1: όοϓʹ͓͚Δಋग़نଇ্Ґ 60

ਤ 5.1ɼόοϓͷηάϝϯτʹ͓͍֤ͯಋग़نଇ͕ͷαϯϓϧதͰԿճΘΕ͔ͨͷ
ճ্ҐݱͰ͋Δɽग़ܭू 60ҐΛද͍ࣔͯ͠Δɽॎ͕࣠ग़ݱճΛɼԣ͕࣠ಋग़نଇͷϥ
ϕϧΛද͢ɽಋग़نଇͷϥϕϧ 4.3.1અͰఆٛͨ͠จ๏RͷࠨลͱӈลΛ->Ͱ۠Γදݱ
͍ͯ͠Δɽྫ͑ɼϥϕϧʮI-3->P-2-1ʯɼʮI[-3]ʹ͓͍ͯ Pنଇ͕બ͞ΕɼI[-2]
ͱ I[-1]͕ಋग़͞Εͨʯ͜ͱΛҙຯ͢Δɽ·ͨɼ౯৭ͷɼόοϓͷ্Ґ 60Ґʹग़ݱ
͕ͨ͠ɼϞʔυͷ্Ґ 60Ґʹؚ·Εͳ͍ಋग़نଇͰ͋Δ͜ͱΛࣔ͢ɽ
্Ґ 6ҐԼํߦͷԻఔʹؔ͢Δಋग़͕ूதͨ͠ɽP IPͱ͍͍ͬͨڱԻఔͷΈͰߏ

͞ΕΔಋग़نଇཱ͕ͭɽ
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ਤ 5.2: Ϟʔυʹ͓͚Δಋग़نଇ্Ґ 60

ਤ 5.2ɼϞʔυͷηάϝϯτΛಋग़͢Δͷαϯϓϧʹબ͞Εͨಋग़نଇͷूܭͰ͋
Δɽग़ݱճ্Ґ 60ҐΛද͍ࣔͯ͠Δɽ౯৭ͷՕॴɼϞʔυͷ্Ґ 60Ґʹग़ͨ͠ݱ
͕ɼόοϓͷ্Ґ 60Ґʹೖ͍ͬͯͳ͍ಋग़نଇͰ͋Δ͜ͱΛࣔ͢ɽ্Ґ 2ͭࠨล͕ I0
ͷಋग़نଇͱͳͬͨɽ·ͨɼόοϓͷ݁Ռͱൺͯ repeatنଇͷग़͕ݱཱͭɽ͜ΕΒΑ
ΓɼಉԻ࿈ଧ͕ଟ͘ଘͨ͠ࡏͱਪଌͰ͖Δɽ

όοϓ্Ґنଇʹ͓͚Δ

όοϓͷಋग़نଇͰɼԼ͢ߦΔԻܗʹؔ͢Δنଇ্͕ܗߦΑΓଟ͘ଘͨ͠ࡏɽόοϓʹ
͍ڱԻఔΛଓ͚Δ͜ͱͰԼ͠ߦɼ͍ԻఔͰҰ͢ߦ্ʹؾΔ1ܗͷԻ͕ܗଟ͘ଘ͢ࡏΔ͜
ͱ͕Өͨ͠ڹͱ͑ߟΒΕΔɽֶशͨ͠ଈڵԋதͷԻఔΛώετάϥϜͰදࣔͨ͠ͷ͕
ਤ 5.3ͱਤ 5.4Ͱ͋Δɽ࣮ࡍɼόοϓͷώετάϥϜʹ͓͚Δ−5 < n < 5ͷൣғϞʔυ
ͷώετάϥϜʹൺඇରশͰ͋ΓɼෛͷԻఔͷग़ݱස͕ϞʔυΑΓ͍͜ߴͱ͕Έͯͱ
ΕΔɽ·ͨɼਤ 5.3ͷɼ+7͔Βӈͷൣғখ͍͕͞ϐʔΫ͕Ͱ͖͍ͯΔɽ͜Ε͍Իఔ
ͰҰ͢ߦ্ʹؾΔՕॴͷଘࡏΛҙຯ͢Δɽ

ਤ 5.3: όοϓͷԻఔूܭ ਤ 5.4: ϞʔυͷԻఔूܭ

ඇऴه߸ͷग़ݱʹ͓͍ͯɼόοϓϞʔυʹൺͯԼܗߦͷͷ͕ଟ͍ɽ֬ೝͷͨ
Ίʹɼαϯϓϧதͷඇऴه߸ͷ༻ճΛਤ 5.5ʹࣔ͢ɽ·ͨɼඇऴه߸ผͷऴه߸
ग़ྗ֬ λI[n]Λਤ 5.6ʹࣔ͢ɽԣ࣠ඇऴه߸ͷछྨɼॎ͕࣠ͦͷग़ݱճΛࣔ͢ɽόο
ϓͷΛࢵ৭ɼϞʔυͷΛ৭Ͱද͍ͯ͠Δɽ

݁Ռ͔ΒஅͰ͖ͳ͍ؔޙͷલߦԼߦ1্
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ਤ 5.5: ඇऴه߸ͷग़ݱճ
ਤ 5.6: λI[n]

ਤ ɼ͘ߴ࠷͕ճɼI[-2]༺߸ه৭Ͱද͞ΕΔόοϓͷඇऴࢵʹ5.5 I[-3]
I[-1]͘ߴͳ͍ͬͯΔ͜ͱ͕Θ͔Δɽ৭Ͱࣔ͞ΕͨϞʔυͷܗঢ়ͱൺΔͱɼϐʔ
Ϋ͕ࠨʹଘ͢ࡏΔɽ͜ͷ͜ͱ͔Βɼόοϓʹ͓͚ΔԼߦԻఔ͘ڱͳΔͱ͍͏ݴ͕
͑Δɽ
·ͨɼਤ 5.6ʹ͓͍ͯɼόοϓʹ͓͚Δʮ͍ԻఔΛ༻্͍ͯ͢ߦΔʯݟ͕ΒΕΔɽ

όοϓ ͷ(৭ࢵ) I[7]ΑΓӈଆͷग़ྗ֬ΛݟΔͱɼϞʔυͷ֬ɼରଆͷ͍Իఔ
(I[-7]͔Βࠨଆ)ΑΓ͘ߴͳ͍ͬͯΔɽ͜ΕΑΓɼόοϓʹ͓͍ͯɼ͍ԻఔͰͷ্͕ߦɼ
ԋ্Ͱྡ͢ΔԻූؒͰݱΕΔՄੑ͕ϞʔυΑΓ͍ߴͱ͑ݴΔɽ

Ϟʔυ্Ґنଇʹ͓͚Δ

ҰํɼϞʔυͷಋग़نଇ্Ґ (ਤ 5.2)ʹɼrepeat D, IDͱ͍ͬͨɼԻఔ͕ 0ʹؔ͢Δ
ಋग़نଇ͕όοϓʹൺଟ͘ݱΕͨɽ͜ΕɼಉԻ࿈ଧಉԻߴͷԻූͰڬ·ΕͨԻ͕ܗ
ಋग़͞Ε͍͢͜ͱΛҙຯ͢Δɽͦͷཧ༝ͱͯ͠ɼϞʔυʹ͓͚ΔɼఀײಛੑԻͷڧ
ௐΛతͱͨ͠ಉԻͷ࿈ଓ༻ֶ͕श͞Ε͔ͨΒͱ͑ߟΔɽ
͞Βʹɼάϥϑͷࣼʹ͢ΔͱόοϓͷͷͱൺͳͩΒ͔Ͱ͋Δɽ50Ґ͋ͨΓʹ

ɼόοϓʹݟΒΕͳ͍ R IRʹؔ࿈͢Δنଇग़͍ͯ͠ݱΔɽ͜ΕΒΑΓόοϓͷಋ
ग़نଇ͍ڱԻఔΛ͞Βʹׂ͢Δಋग़نଇ͕ूதͯ͠ग़͍ͨͯ͜͠ݱͱʹର͠ɼϞʔυ
ͷಋग़نଇͷग़ݱόοϓʹൺ͍ͯ͠ࢄΔͱ͍͑ΔɽൺֱͷͨΊʹɼಋग़نଇͷ
༻ճ্Ґ 60ҐΛɼؔ࿈͢Δ IRMγϯϘϧ͝ͱʹू͠ܭɼׂ߹ʹ·ͱΊͨͷΛද 5.1ʹ
ࣔ͢ɽ

ද 5.1: όοϓͱϞʔυͷ্Ґنଇʹ͓͚ΔγϯϘϧผ༻ճׂ߹
P IP VP R IR VR D ID repeat

όοϓ 58.4 20.4 0.6 0 0 0.5 1.4 7.9 10.9
Ϟʔυ 41.5 17.2 1.8 1.2 1.5 0 6.7 13.5 16.4

ׂ߹Λൺֱ͢Δͱɼόοϓʹ͓͚Δಋग़نଇ Pͱ IP(ͲͪΒͷنଇ͍ڱԻఔ 2ͭΛಋ
ग़͢Δ)͕ 8ׂΛΊΔɽҰํϞʔυ͍ԻఔΛؚΉԻܗΛಋग़͢Δنଇͷ͏ͪ VP, R,
IR͕ Γ) VP)όοϓΑΓ͘ߴͳ͍ͬͯΔ͜ͱ͕Θ͔Δɽ·ͨɼಉԻߴΛؚΉԻܗΛಋग़
͢Δنଇ D,ID,repeatʹׂ͓͍ͯ߹͕͍ߴɽ
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όοϓͱϞʔυʹ͓͚Δݻ༗ͷԻܗ

ਤ 5.1ͱਤ 5.2ʹ౯৭Ͱࣔͨ͠ಋग़نଇʹ͢Δɽ͜ΕΒͷنଇ͍ޓͷ্Ґʹग़ݱ
͍ͯ͠ͳ͍ಋग़نଇͰ͋Δɽͭ·Γɼᒵ৭ͷنଇόοϓʗϞʔυͦΕͧΕʹݻ༗ͷԻܗΛ
ಋग़͢ΔنଇͰ͋Δͱ͑ߟΔɽ
͜͜Ͱόοϓʹଘ͢ࡏΔ I[-7]->I[-4]I[-3]Ϟʔυʹଘ͢ࡏΔ I[-7]->I[-5]I[-2]

ͱ͍ͬͨɼ5Ի·ͨ 7Իʹؔ࿈͢Δಋग़نଇʹண͢Δɽ5Ի·ͨ 7Իɼ
શ 4·ͨશ 5ʹ૬͢Δɽ͜ͷ 2छྨͷԻఔɼपൺ͕΄΅ 3:2ͱͳΔԻఔΛ
શ͢Δɽ·ͨɼܗ 5Իָߏͷೝʹॏཁͳಇ͖Λͭ [46]ɽ
όοϓʹଘ͢ࡏΔ I[-7]->I[-4]I[-3]ɼࡾԻΛ 5 3 1ͱԼ͢ߦΔಈ͖ɼ·

ࣣͨͷԻΛ 7 5 3ͱԼ͢ߦΔಈ͖ (ਤ র)ͱҰக͢Δɽͭ·Γɼਓ͕ؒࢀ5.7
ʹ͍ͯͮجԋ͢Δ࣌ͱಉ͡Α͏ͳಋग़نଇΛֶशͨ͠ͱ͍͑Δɽ

ਤ 5.7: όοϓͷಛతಋग़نଇͷߟ

ҰํɼϞʔυͷᒵ৭ϥϕϧʹ I[7]->I[2]I[5], I[-7]->I[-5]I[-2]ͱ͍ͬͨಋग़ن
ଇ͕ଘ͢ࡏΔɽ͜ͷΑ͏ͳ 5ԻΛؚΉಈ͖ͰɼࡾԻͷΑ͏ͳجຊతͳԻΛ࿈͠
ͮΒ͍ɽ·ͨɼϞʔυʹ͓͚Δ্Ґͷಋग़ͷ͏ͪɼόοϓͷ্Ґʹଘ͠ࡏͳ͍نଇΛ·ͱΊ
Δͱ (ද 5.2)ɼઈର͕ 5ͱͳΔԻఔ͕ӈลʹΑ͘ݟΒΕΔ͜ͱ͕Θ͔Δɽ5ԻͷԻఔ
શ 4Ͱ͋Γɼ֩Ի2Λߏங͢Δɽͭ·ΓɼϞʔυόοϓʹൺͯɼ֩Իʹͮ͘جΑ͏
ͳ؍͔Βߏจղੳ͞Εͨͱ͑ݴΔɽ

ද 5.2: Ϟʔυಋग़نଇͷ্Ґͱόοϓಋग़نଇ্Ґͷࠩू߹
ลࠨ ӈล

I[2] I[2] I[0] I[7]I[-5]
I[7] I[2]I[5] I[5]I[2]
I[1] I[0]I[1] I[-1]I[2] I[2]I[-1]
I[-5] I[0]I[-5]
I[0] I[-3]I[3]
I[-3] I[-5]I[2] I[0]I[-3]
I[-6] I[-1]I[-5] I[-7]I[1]
I[-7] I[-5]I[-2]
I[3] I[-2]I[5] I[5]I[-2]
I[-2] I[3]I[-5]
I[12] I[7]I[5]
I[-12] I[-5]I[-7]
I[10] I[7]I[3]

2ຽགʹ͓͍ͯટΛߏ͢ΔେͱͳΔ [47]ɽ·ͨɼඋҎલͷ༸Իָʹ͓͍ͯॏཁͰ͋Δ
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5.1.2 IRMγϯϘϧผੳ

ಋग़نଇͷҧ͍Λৄࡉʹൺֱ͢ΔͨΊʹɼಋग़نଇʹରԠ͢Δ IRMγϯϘϧผʹαϯϓ
ϧΛू݁ͨ͠ܭՌΛਤ 5.8, ਤ 5.9, ਤ 5.10, ਤ 5.11ʹࣔ͢ɽॎ͕࣠ग़ݱճΛɼԣ͕࣠ಋग़
ଇنଇͷϥϕϧΛද͢ɽ౯৭ɼҰํͷ্Ґʹೖ͕ͬͨଞํͷ্ҐʹೖΒͳ͔ͬͨಋग़ن
Λࣔ͢ɽ

ਤ 5.8: όοϓͷ Pܥಋग़نଇ্Ґ 30 ਤ 5.9: Ϟʔυͷ Pܥಋग़نଇ্Ґ 30

ਤ 5.10: όοϓͷ Rܥಋग़نଇ্Ґ 30 ਤ 5.11: Ϟʔυͷ Rܥಋग़نଇ্Ґ 30

ߟ

Pܥͷಋग़نଇΛू݁ͨ͠ܭՌɼਤ 5.9ͷޙ࠷ͷಋग़نଇ I[3]->I[-2]I[5]Λআ͖શମ
ͷ্Ґ 60ҐʹϥϯΫΠϯ͍ͯ͠Δ͜ͱ͕Θ͔ͬͨɽͭ·Γɼηάϝϯτͷେ෦ɼଥ
ͳਐߦΛͤ͞͡ײΔΑ͏ͳԻܗͱͳΓ͍͢ɽ͜Εɼҙ֎ͳల։ݱʹكΕΔ͜ͱʹҙ
ຯ͕͋ΔΑ͏ͳԻָͷੑ࣭ͱ߹க͍ͯ͠Δɽ·ͨɼຊڀݚͰੳͨ͠ηάϝϯτ͍ͻ
ͱ·ͱ·ΓͷટͰ͋Δɽͭ·ΓɼηάϝϯτͰऴࢭҙ֎ͳల։Λ͡ײΔ͜ͱগͳ͍
ͱ͍͑Δɽ͜ͷ؍͔ΒɼηάϝϯτʹऴࢭΛͤ͞͡ײΔ͜ͱͷͰ͖Δ RܥͰͳ
͘ɼਐߦΛଓ͚Δͱ༧ͤ͞ײΔ PܥͰߏ͞ΕΔ͜ͱʹଥੑ͕͋Δɽ
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όοϓಛ༗ͷ Rܥಋग़نଇ

Rܥͷಋग़نଇͷग़ݱɼόοϓͱϞʔυͷؒͰେ͖͘ҟͳͬͨɽ͜ΕΑΓɼRܥͷ
ಋग़نଇɼग़ݱճଟ͘ͳ͍ͷͷɼόοϓ·ͨϞʔυݻ༗ͷԻܗʹର͢ΔֶशΛ
ͨ͠ͱ͑ߟΔɽ࣮ࡍʹͲͷΑ͏ͳԻܗͱղੳ͕ಋग़͞ΕΔ͔ͷྫΛҎԼʹࣔ͢ɽ

ਤ 5.12: Charlie Parker, Embraceable
You m.19

ਤ 5.13: Charlie Parker, Don’t Blame
Me m.1

ਤ 5.12ͱਤ 5.13ɼதʹόοϓಛ༗ͷಋग़نଇ I[6]->I[9]I[-3]͕ݱΕͨηάϝϯ
τͷྫͰ͋ΔɽߏͱԻఔྻܥɼේྫΛಉ࣌ʹࣔ͢ɽ͜ͷಋग़نଇʹؔ͢Δڞ௨͕ 2ͭ
ଘ͢ࡏΔɽ

1. ಋग़͞ΕΔඇऴه߸ I[9]ɼηάϝϯτதͷ࠷Իͱߴ࠷ԻͷԻఔͰ͋Δɽ

2. ಋग़͞ΕΔඇऴه߸ I[-3]ɼηάϝϯτதͷߴ࠷Իͱηάϝϯτͷ࠷ऴԻͷԻఔ
Ͱ͋Δɽ

͜ΕΑΓɼಋग़نଇ I[6]->I[9]I[-3]ɼηάϝϯτ֓ܗʹӨ͢ڹΔಋग़نଇͰ͋Δͱߟ
͑Δɽͦͯ͠ɼ͜ͷಋग़نଇ͕όοϓͷ্ҐͷΈʹग़͢ݱΔ͜ͱΑΓɼόοϓಛ༗ͷ֓ܗͰ
͋ΔՄੑࣔࠦ͞ΕΔɽ࣮ࡍɼI[9]ͱ I[-3]ͷԻఔؔ 5.1.1અʹͯड़ͨʮ্ߦ
ࣣݮΛతʹද͍ͯ͠Δɽ·ͨɼԻఔʯͱ͍͏όοϓͷશମతͳ͍ڱߦԻఔɼԼ͍
ԻΛߏ͢ΔΑ͏ͳԻఔ (3ɼ6ɼ9Ի)ͷಋग़نଇͱͳ͍ͬͯΔ͜ͱڵຯਂ͍ɽࣣݮ
ԻͦΕʹͮ͘جԻ֊ɼػʹ͓͚Δۓுͷಇ͖͕͘ڧɼόοϓͷଈڵԋͰଟ༻
͞ΕΔɽ

ਤ 5.14: ֊Իͮ͘جʹԻͱͦΕࣣݮ
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Ϟʔυಛ༗ͷ Rܥಋग़نଇ

Ϟʔυʹग़ͨ͠ݱ Rಋग़نଇʹͮ͘جηάϝϯτʹ͍ͭͯྫΛࣔ͢ɽ

ਤ 5.15: Bob Berg, Nature Beast, m.63
ਤ 5.16: Kenny Wheeler, Pass It On,
m.16

ਤ 5.15ͱਤ 5.16ɼதʹϞʔυಛ༗ͷಋग़نଇ I[12]->I[7]I[5]͕ݱΕͨηάϝϯ
τͷྫͰ͋Δɽ͜ΕΒͷηάϝϯτɼͦΕͧΕ B♭ϝδϟʔϖϯλτχοΫεέʔϧͱ C
ϚΠφʔϖϯλτχοΫεέʔϧͰߏ͞Ε͍ͯΔɽϖϯλτχοΫεέʔϧͱɼݤ൫
ͷݤࠇͷԻఔ͔ؔΒͳΔԻ֊Ͱ͋ΔɽϖϯλτχοΫεέʔϧͷ 5ԻɼԻͰྡ͢
Δ͜ͱ͕ͳ͘ɼͲͷԻͷΈ߹ΘͤΛͱͬͯௐࢠͣΕʹͳΒͳ͍ɽ͜ΕΒͷྫͰɼগ
ͳ͍ԻͰ҆ఆͨ͠ௐੑΛͤ͞͡ײΔͨΊʹϖϯλτχοΫεέʔϧΛ༻͍ͨͱਪଌͰ͖
Δɽͭ·ΓɼϞʔυಛ༗ͷಋग़نଇʹɼટͷߏԻ͕ڠ͢Δ͜ͱΛॏཁ͢ࢹΔͷ
͕͋Δͱ֬ೝͰ͖ͨɽผͷྫͱͯ͠ɼਤ 5.15ͱਤ 5.16ʹग़͢ݱΔ I[14]->I[2]I[12]
I[2]->I[12]I[-10]ʹ͓͍ͯɼͬͱڠ͢ΔԻఔͰ͋ΔΦΫλʔϒΛߏͰ͖Δಋ
ग़نଇΛબ͍ͯ͠Δ͜ͱ͕͏͔͕͑Δɽ
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5.1.3 ֤ඇऴه߸ʹ͓͚Δಋग़نଇબ֬

ඇऴه߸ผͷಋग़نଇબ֬Λຊઅʹͯࣔ͢ɽ͜͜ͰߟΛ͓͜ͳͬͨඇऴه
߸ʹ͍ͭͯͷΈ৮Εɼશͯͷ݁Ռʹ͍ͭͯʹࣔ͢ɽ

I[±7]ͷಋग़نଇબ֬

શ 5ͷԻఔʹରԠ͢Δඇऴه߸ I[7]ͱ I[-7]ʹ͍ͭͯͷߟΛड़Δɽ

ਤ 5.17: θI[−7] ਤ 5.18: θI[7]

5.1.1અͰͨ͠ߟΑ͏ʹɼόοϓ ଇن2ͭͷ3Իఔׂ͢Δ(৭ࢵ) (P-3-4, P-4-3,
P34, P43) ͷબ͕֬͘ߴɼϞʔυ (৭) શ 4 ͱ 1 ʹׂ͢Δنଇ (P-2-5,
P-5-2, P25, P52)ͷબ͕͍֬ߴɽ
όοϓؒͷ θI[−7]ͱ θI[7]ʹ͓͍ͯɼಋग़ޙͷඇऴه߸ͷԻఔͷઈର͕ 4ͱ 3ʹͳΔن

ଇΛൺֱ͢ΔɼθI[−7]Ͱ θI[−7]→I[−4]I[−3] > θI[−7]→I[−3]I[−4]ͱɼ4͕લʹͳΔ֬ɼ4͕
ɽҰํ͍ߴͳΔ֬ΑΓʹޙ θI[7]→I[4]I[3] < θI[7]→I[3]I[4]Ͱ͋Γɼॱং͕ٯస͢Δ͜ͱ͕Θ͔
Δɽ͜ΕɼࡾԻ 3→ 3͕ଯੵͯ͠ߏ͞Ε͓ͯΓɼԼ͢ߦΔ߹ 4
Ի→3ԻͱͳΔ͕ɼ্͢ߦΔ߹ 3Ի→4ԻͱͳΔΑ͏ͳඇରশੑͱ௰᧒͕߹͏ɽ
ͭ·ΓɼθI[−7]ͱ θI[7]ɼਓ͕ؒԻָతߏ (ࡾԻԻ֊ͳͲ)ʹଇͬͯԋ͢Δ࣌ͱྨ
Δɽ͑ݴ͕సؔٯଇʹ͓͍ͯɼಉ༷ʹॱংͷنΔɽϞʔυͷಋग़͍ͯ͠ࣅ

I[±12]ͷಋग़نଇબ֬

ΦΫλʔϒͷԻఔ θI[−12]ͱ θI[12]Ͱɼූ߸ؒόοϓͱϞʔυͷؒͰʹେ͖ͳҧ͍
Εͨɽݱ͕

ਤ 5.19: θI[−12] ਤ 5.20: θI[12]
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όοϓಉ࢜ͷ θI[−12] ͱ θI[12] ൺֱ όοϓʹ͓͚Δ θI[−12]͕Β͚͍ͯΔɽͦΕʹର
͠ θI[12]Ͱ I[5]I[7]Λಋग़͢Δ֬ʹूத͍ͯ͠ΔɽθI[−12]ʹ͓͍͕ͯฏୱͳཧ༝ɼ
ΦΫλʔϒ͍͔ͳΔԻʹׂՄͳԻఔؔͰ͋Δ͜ͱͱ͑ߟΔɽͭ·Γɼ12Ի
ΛԻͷߏԻʹैׂͬͯ͠Α͏ͱ͢ΔࡍɼࣣԻ (1ͱ 11)ɼࣣԻ (2ͱ 10)ɼݮ
ࣣԻ (3ͱ 9)ɼ૿ࡾԻ (4ͱ 8)ɼશޒͷసճ (5ͱ 7)ͷΑ͏ʹɼશͯͷΈ߹Θͤ
ͰجຊతͳԻʹؔ࿈͚ͮΔ͜ͱ͕Ͱ͖ͯ͠·͏ɽ͜ͷΑ͏ͳέʔεֶ͕शͰੜͨ݁͡Ռɼ
θI[−12]ʹ͓͍͕ͯฏୱʹͳͬͨͱ͑ߟΔɽ
Ұํɼ্ܗߦͰେ͖͍Իఔׂ͞Εͣɼऴه߸ͱͯ͠ग़ྗ͞Ε͍͢ɽʮΦΫλʔ

ϒ্ߦͷԻఔ I[5]I[7]ʹׂ͞ΕͨͷͪɼI[7]͕ऴه߸Λग़ྗ͢Δʯͱ͍͏ಋग़نଇͷ
બ͕͍֬͜ߴͱͰ͍ԻఔͰ্͢ߦΔόοϓͷ؍͕ଌ͞ΕΔͱਪଌ͢Δɽ

Ϟʔυಉ࢜ͷ θI[−12]ͱ θI[12]ൺֱ Ϟʔυʹ͓͚Δಋग़نଇͰɼ7Իͱ 5Իʹׂ͢Δ
ಋग़نଇͰ֬৴͕͘ߴͳͬͨɽԼߦͱ্ߦͰ֬৴͕࠷େͱͳΔ VP-5-7ͱ IR75ʹ͓͍
ͯ I[±7]Ͱͨ͠ߟॱংͷٯస͕ݟΒΕΔɽ͜ͷԻఔͷΈ߹Θͤɼྫ͑ C-G-CͷΑ
͏ͳԻߴͷΈ߹Θͤ (Իָʹ͓͚ΔؔͰஔ͖͑Δͱ I-V-Iͱද͞ݱΕΔ)ʹͳΔɽ
͜ͷ 2छྨͷԻͰɼC͕҆ఆɼG͕ۓுͱ͡ײΔͱ͞ΕΔɽ͠ I[-12]Λ I[-7]I[-5]ͷ
Α͏ʹׂͨ͠߹ɼԻߴͷΈ߹Θ͕ͤ G-C-G(V-I-V)ͱͳΓɼۓுΛଟؚ͘Ή͜ͱʹ
ͳΔɽͭ·ΓɼϞʔυͰڠ͢Δ͖ڹͷඇऴه߸Λಋग़͠ɼॱংʹ͓͍ͯ҆ఆੑ͕ߴ
͘ͳΔΈ߹ΘͤΛબ͘͢͠ͳ͍ͬͯΔɽ

θI[−12] ͷόοϓͱϞʔυൺֱ θI[−12] ʹ͓͚ΔόοϓͱϞʔυͷಋग़Λൺֱ͢Δɽόο
ϓ͋ΒΏΔԻఔͷΈ߹ΘͤͷՄੑ͕͋ΔɽҰํϞʔυڠ͢ΔԻఔΛத৺ʹબ
͢Δɽ

θI[12]ͷόοϓͱϞʔυൺֱ θI[12]ͰɼόοϓϞʔυڠ͢ΔԻఔͷ I[5]ͱ I[7]Λಋ
ग़͍͢͠ɽ͔͠͠ॱংΛྀ͢ߟΔͱόοϓ͕V-I-VΛಋग़͠ɼϞʔυ I-V-IΛಋग़͢Δ
ͱ͍͏ҧ͍͕ଘ͢ࡏΔɽ

5.2 จ๏͔Βಋग़ෆՄͳηάϝϯτ

ຊઅͰಋग़ෆՄ (શͯͷඇऴه߸ʹ͓͍ͯɼ։ه࢝߸Ͱ͋Δ͕֬ 0)ͱͳͬͨη
άϝϯτʹ͍ͭͯड़Δɽ͜ΕΒͷηάϝϯτֶश͔Βআ֎͞Εͨɽ

5.2.1 όοϓͷಋग़ෆՄηάϝϯτ

·ͣɼόοϓͷಋग़ෆՄͳηάϝϯτʹ͍ͭͯड़Δɽ

ਤ 5.21: Charlie Parker, Don’t Blame Me, m. 11.
ਤ 5.22: Charlie Parker, EmbraceableYou, mm.
22–23

όοϓͷηάϝϯτʹ͓͍ͯɼຊڀݚͷจ๏Ͱಋग़ෆՄͳͷ 2ͭଘͨ͠ࡏɽਤ 5.21
ʹࣔ͢Charlie ParkerԋͷDon’t Blame Meͷ 11খઅʹଘ͢ࡏΔηάϝϯτͱɼਤ 5.22
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ʹࣔ͢Charlie ParkerԋͷEmbraceableYouͷ 22খઅͱ 23খઅʹ·͕ͨΔηάϝϯ
τͰ͋ΔɽͦΕͧΕʹ͍ͭͯಋग़ෆՄͱͳͬͨཧ༝ΛͷΔɽ

ਤ 5.21 ͜ͷηάϝϯτ࠷ॳͷԻ Dͱޙ࠷ͷԻ AͷԻఔ͕ 17ԻʹͳΔɽຊڀݚͰඇऴ
ه߸ͱͯ͠ѻ͑ΔԻఔͷ্ݶ 16ԻΛ͑ͨͨ͜Ίಋग़ෆՄͱͳͬͨɽ
͜ͷηάϝϯτͻͱͭͻͱͭͷԻఔͷਪҠʹྫ֎ੑ͘ɼ্ݶΛ͛Εͦͷଞ
ͷηάϝϯτͱಉ༷ಋग़ՄͱͳΔɽ

ਤ 5.22 ͜ͷηάϝϯτ࠷ॳͷ E♭ͱ B♭͕ 7ԻͷԻఔʹ͋Δɽ͜ͷԻఔຊڀݚͰʮ
͍Իఔʯͱ͞ΕΔɽIRMͷجຊݪཧʹͮ͘جͱɼ࣍ͷԻఔɼʮ͍ڱԻఔʯ·ͨʮٯ
ͷ࣍͢Δɽ͔͠͠ɼظΕΔ͜ͱΛ͞ݱͷԻఔʯͲͪΒ͔ͷ҉ҙ͕࣮ํ B♭ͱ Gͷ࡞
ΔԻఔʮ͍ԻఔʯͰʮಉํʯͰ͋Δɽ͞ΒʹޙΖͷ F·Ͱྀͯ͠ߟͦͷ݅
มΘΒͳ͍ɽͭ·Γɼ͜ͷηάϝϯτ IRMͷجຊݪཧʹΑΔ҉ҙͱ࣮ݱͷߏΛ
ຬͨ͞ͳ͍ͷͰɼຊڀݚͷจ๏͔Βಋग़ෆՄͰ͋ͬͨɽ

5.2.2 Ϟʔυͷಋग़ෆՄηάϝϯτ

ଓ͍ͯɼϞʔυʹଘͨ͠ࡏಋग़ෆՄͳηάϝϯτΛਤ 5.23–ਤ 5.28ʹࣔ͢ɽϞʔυ
όοϓΑΓଟ͘ɼ9ݸ 8छྨͷηάϝϯτ͕ಋग़ෆՄͰ͋ͬͨɽ

ਤ 5.23: Bob Berg, Nature of the Beast, mm. 87–88.

ਤ 5.24: Cannonball Adderley, So What, mm. 49–51.

ਤ 5.23 Bob Bergԋͷ Nature of the Beastʹग़ͨ͠ݱηάϝϯτɼਤ 5.24 Can-
nonball Adderleyԋͷ So Whatʹग़ͨ͠ݱηάϝϯτͰ͋Δɽ͜ΕΒਤ 5.21ͱಉ༷ɼ
ఆٛͨ͠Իఔͷ্ݶΛ͑ͨ͜ͱ͕ݪҼͷಋग़ෆՄηάϝϯτͰ͋Δɽ

ਤ 5.25: Chris Potter, Arjuna, m. 99.

ਤ 5.25Chris PotterԋͷArjunaʹग़ͨ͠ݱηάϝϯτͰ͋Δɽ͜ΕɼD → C♯ͷ
ʮ͍ڱԻఔʯͷޙʹ C→ G♯ C♯ → G♯ͱ͍ͬͨʮํٯͷ͍Իఔʯ͕ଓ͍͍ͯΔɽIRM
ͷجຊݪཧʹͮ͘جͱɼʮ͍ڱԻఔʯͷ࣍ʹʮ͍ڱԻఔʯ·ͨʮಉํͷԻఔʯগͳ͘ͱ
ͲͪΒ͔ͷ҉ҙ͕࣮͞ݱΕΔ͜ͱΛظ͢Δɽ͔͜͠͠ͷ߹ͲͪΒ࣮͞ݱΕͳ͍ɽ
ͭ·ΓɼIRMͷجຊݪཧʹ͍ͯͮجఆٛͨ͠ຊڀݚͷಋग़نଇͰಋग़ෆՄͰ͋Δɽ

26



ਤ 5.26: George Coleman, MaidenVoyage, mm.13–15.

ਤ 5.26 George ColemanԋͷMaidenVoyageʹग़ͨ͠ݱηάϝϯτͰ͋Δɽ͜ͷේ
ྫɼූٳͰִͨΕͨ 3ͭͷηάϝϯτ͕࿈ଓ͍ͯ͠Δɽਤ 5.26ʹؚ·ΕΔ 3ͭͷηάϝ
ϯτશ͕ͯಋग़ෆՄͱͳͬͨɽͦͷݪҼڞ௨ͯ͠ଘ͢ࡏΔ B♭ → F → CͷԻܗͰ͋Δɽ
͜ͷԻܗɼຊڀݚͰʮ͍ڱԻఔ→ํٯͷ͍Իఔʯͱ͍͏ະఆٛͷԻܗʹྨ͞Ε
ΔͨΊಋग़ෆՄͱͳΔɽ

ਤ 5.27: Chris Potter, PopTune, m. 50.

ਤ 5.28: Chris Potter, PopTune, mm.110–111.

ਤ 5.27ɼਤ 5.28ɼChris Potterԋͷ PopTuneʹग़ͨ͠ݱηάϝϯτͰ͋Δɽ͜ΕΒ
ͷηάϝϯτɼʮ͍ڱԻఔ→ํٯͷ͍ԻఔʯͰఆٛ͞ΕΔจ๏͕ಋग़ʹඞཁͰ͋Δɽ
ಋग़ෆՄͷཧ༝ɼҎԼͷ 3ͭʹ·ͱΊΔ͜ͱ͕Ͱ͖ͨɽ

1. ඇऴه߸ͷԻఔ্ݶΛ͑Δɽ

2. ʮ͍Իఔʯ→ ʮಉํͷ͍ԻఔʯΛ͢ڐಋग़نଇ͕ඞཁɽόοϓʹ 1Օॴ

3. ʮ͍ڱԻఔʯ→ ʮํٯͷ͍ԻఔʯΛ͢ڐಋग़نଇ͕ඞཁɽϞʔυʹ 7Օॴ

2.ʹྨ͞Εͨηάϝϯτ্͢ߦΔܗͰ͋ͬͨɽͭ·Γόοϓͷͱͯ͠͞ߟΕ
Δʮ͍ԻఔͰͷ্ߦʯΛۃʹͨ͠ྫͱ͍͑Δɽ·ͨɼ3.ʹྨ͞ΕΔηάϝϯτ 5
Իͱ 7ԻͰߏ͞ΕΔಈ͖Ͱ͋Γɼʮڠ͢ΔԻఔͱͳΔඇऴه߸ͷಋग़ʯͱ͍͏Ϟʔ
υͷۃ͕ʹදग़͍ͯ͠ΔྫͰ͋Δɽ
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ୈ6ষ ऴষ

6.1 ·ͱΊ

ຊڀݚʹɼi)ଈڵԋதͷߏΛղੳ͢ΔϞσϧͷߏஙɼii)όοϓͱϞʔυؒͷߏ
ͷࠩҟΛநग़͢Δɼͱ͍͏ 2ஈ֊ͷత͕ଘͨ͠ࡏɽ
߸هΘΕ͍ͯΔɽͦͷதͰɼߦʹΜڀݚΔԻָͷཧղΛతͱ͚͓ͨ͠ʹػࢉܭ

ද͞ݱΕͨԻָΛղੳ͢Δ͜ͱॏཁͱ͍ΘΕ͍ͯΔɽຊڀݚͰɼͦͷΑ͏ͳཱʹج
͖ͮɼʮ֬తԻָੜϞσϧΛߏங͠ɼࢣڭͳֶ͠शʹΑͬͯ֊తߏͱɼͦͷߏΛ
ಋ͘نଇΛֶश͢Δʯख๏Λબͨ͠ɽຊڀݚಠࣗͷ؍ͱͯ͠ɼi)IRMͷݪཧʹ֬ͮ͘ج
จ຺ࣗ༝จ๏ϞσϧΛߏஙͨ͜͠ͱ, ii)ػʹͮ͘جόοϓͱɼટ๏ʹͮ͘جϞʔυ
Λಉ͡؍͔Βੳ͢Δ͜ͱͷ 2͕͛ڍΒΕΔɽਓؒͷԻָೝʹ͓͚Δ IRMΛऔΓೖ
ΕΔ͜ͱͰɼֶश݁Ռ͔ΒಘΒΕͨߏ͕ͲͷΑ͏ͳಈͱ݁ͼ͔ͭ͘ΛߟͰ͖Δɽ·
ͨɼόοϓͱϞʔυͷରൺɼԻָʹ͓͚ΔීวཁૉΛ͢ߟΔ͜ͱΛૂ͍ͱͨ͠ɽ
ͦͯ͠ɼIRMʹ͓͚Δ҉ҙͷݪཧΛͱʹɼԻఔͷྻܥΛಋग़͢Δจ๏ΛఆࣜԽͨ͠ɽ͞

Βʹɼఆٛͨ͠จ๏ʹ֬ͮ͘جతจ຺ࣗ༝จ๏ϞσϧΛߏஙͨ͠ɽͦͷޙɼόοϓͱϞʔ
υͦΕͧΕΛରͱͯ͠ߏஙͨ͠ϞσϧͷֶशΛ͓͜ͳͬͨɽ
ֶश݁Ռ͔Βɼi)όοϓͱϞʔυؒͰڞ௨ͯ͠ଟ༻͞ΕΔಋग़نଇͷɼii)όοϓ

ͷΈɼϞʔυͷΈͰଟ༻͞ΕΔಋग़نଇͷɼiii)IRMʹ͓͚ΔPܥͱRܥʹؔ࿈͢
Δಋग़نଇͷɼiv)ඇऴه߸ผͷಋग़نଇͷʹணͨ͠ɽͦΕͧΕʹ͓͍ͯɼ࣍
ͷΑ͏ͳߟΛಘͨɽ

i) PܥͷԻܗΛಋग़͢Δنଇ͕༻ճͷେ෦ΛΊΔɽڞ௨͢Δಋग़نଇʹ͓͍ͯɼ
όοϓʮ͍ڱԻఔͰԼ͠ߦɼ͍ԻఔͰ্͢ߦΔʯΑ͏ͳટΛಋग़͢Δنଇ͕ଟ
Ε͍ͯΔɽ͞༺ଇ͕ଟ͘نΕɼϞʔυಉԻ࿈ଧΛؚΉટΛಋग़͢Δ͞༺͘

ii) όοϓͰͷΈଟ༻͞Εͨಋग़نଇʹɼશ 5Λ 3ʹׂ͢Δ (·ͨ 3Ի
ఔΛੵΈ্͛ͯશ 5Λܗ͢Δ)ɼਓ͕ؒԻʹ͍ͯͮجԋ͢Δࡍͱಉ͡Α͏ͳ
શଇʹɼنΕͨಋग़͞༺ଇ͕ΈΒΕͨɽҰํɼϞʔυͰͷΈଟن 4Λટ
ͷΈͱ͢ΔΑ͏ͳنଇ͕ΈΒΕͨɽ

iii) Pܥͷಋग़نଇͰ i)ͱಉ༷ͷ͕֬ೝͰ͖ͨɽRܥͷنଇͰɼόοϓͱϞʔυؒ
Ͱ༺ʹେ͖ͳ͕ࠩݱΕͨɽಛʹϞʔυͰɼશ 4શ 5ͷڠ͢ΔԻ
ఔʹؔ࿈͢Δنଇֶ͕श͞Εͨɽ

iv) ଇʹରنͷؒͰಋग़߸هԻఔʹରԠ͢ΔඇऴߦͱɼԼ߸هԻఔʹରԠ͢Δඇऴߦ্
শੑ͕֬ೝͰ͖ͨɽ͜ͷରশੑɼਓ͕ؒԻָཧΛͱʹԋ͢ΔͱݱΕΔɽ·ͨɼ
શ 5ΦΫλʔϒͷΑ͏ͳڠԻఔΛ 2छྨͷԻఔʹׂ͢Δࡍʹɼόοϓʹ͓
͍ͯԻʹؚ·ΕΔԻఔΛಋग़͢Δ͘ڧ͕ɼϞʔυʹ͓͍ͯڠ͢ΔԻఔΛ
༏ઌͯ͠ಋग़͢Δ͘ڧ͕ͳͬͨɽ
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6.2 ޙࠓ

ຊڀݚͷԠ༻ͱͯ͠ɼଈڵԋͷߏੳγεςϜͷߏங͕͑ߟΒΕΔɽྫ͑ɼ༩͑Β
ΕͨଈڵԋͷߏจղੳΛ͍ߦɼ݁ՌΛָේ্ʹਤࣔ͢Δ͜ͱͰɼ֊ߏɼટͷࠎ
֨Λͳ͢ԻఔΛੳͰ͖ΔγεςϜͰ͋ΔɽͦͷΑ͏ͳγεςϜΛߏங͢Δ͜ͱʹΑͬͯɼ
ଈڵԋͷੳཧղΛॿ͚Δ͜ͱΛظ͢Δɽ
ຊ͕ͨ͠ڀݚ՝ͱͯ͠ɼશͳָේΛੜ͢ΔʹෆेͰ͋Δ͕͛ڍΒΕΔɽຊ

Իࠁ࣌࢝Λೖྗͱͯ͠ɼԻͷ։ྻܥͷํͱͯ͠ɼ·ͣԻఔޙࠓΛൃలͤ͞Δڀݚ
Λग़ྗ͢ΔΑ͏ͳϦζϜੜϞσϧΛߏங͢ΔɽϦζϜੜϞσϧͷߏஙޙʹຊڀݚͰߏ
ஙͨ͠Ϟσϧͱͷ֊ԽΛ͍ߦɼશͳָේΛੜՄʹ͢Δɽ
֊Խͨ͠Ϟσϧ͕͢Εɼ͞ΒͳΔԠ༻͕ՄͱͳΔɽྫ͑ɼฤۂۂ࡞ɼଈڵ

ԋࢧԉγεςϜͷԠ༻͕͑ߟΒΕΔɽ·ͨɼϞσϧ͕ੜͨ͠ଈڵԋΛਓ͕ؒධՁ
͢Δ͜ͱʹΑͬͯɼϞσϧͷଥੑ IRMʹΑΔટ؆ͷཧߏஙͷํΛݕ౼Ͱ͖Δ
Α͏ʹͳΔɽ
ֶश๏ʹؔͯ͠ൃలͷ༨͕͋Δɽ·ͣɼֶशʹؔͯ͠ɼߏΛαϯϓϧ͢Δ

ͷྻܥʮԻఔؒ࣌ࢉܭͷ͔͔ΔϓϩηεͰ͋ͬͨɽ͜ͷؒ࣌࠷͕ࢉܭͷଆ֬ͷࡍ
͞3 ×ඇऴه߸ͷ3ʯʹൺྫ͢Δɽ͜ͷʹର͠ɼؒ࣌ࢉܭΛ͢ݮΔख๏ [48]͕ఏ
Ҋ͞Ε͍ͯΔɽ
ຊڀݚͰઃఆͨ͠ಋग़نଇͰɼಋग़ෆՄͱͳΔηάϝϯτ͕ଘͨ͠ࡏɽͦͷʹ

ର͢Δվળޙࠓͷ՝ͱ͍ͨ͠ɽྫ͑ɼNamourͷఏএͨ͠ RetrospectiveܗͷγϯϘ
ϧΛऔΓೖΕΔ͜ͱͰɼಋग़ෆՄͷղফ͞ΕΔɽ·ͨɼࠓճͷจ๏ʹ͓͚Δಋग़ن
ଇͱඇऴه߸खۀ࡞Ͱઃఆ͕ͨ͠ɼߏੜϞσϧͷϊϯύϥϝτϦοΫԽ [49][50]
ʹΑͬͯඇऴه߸ͱಋग़نଇΛ֫ಘͤ͞Δ͜ͱՄͰ͋Δɽ
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ँࣙ

ஜେֶͷฏլৡઌੜʹɼຊจΛࣥච͢Δʹ͋ͨΓɼࢦಋڭһͱͯ͠ଟ͘ͷॿݴΛ͍
͖ͨͩ·ͨ͠ɽࠒͷ׆ڀݚಈʹ͓͍ͯɼ༷ʑͳࢧԉࣔࠦΛ͍͖ͨͩ·ͨ͠ɽ৺͔Βײ
ँ͍ͨ͠·͢ɽࢲͷஜେֶใϝσΟΞֶྨࡏ੶͔࣌ΒࡏݱʹΘͨΓɼஜେֶͷࣉ
ᖒ༸ࢠઌੜɼদݪਖ਼थઌੜʹɼຊڀݚʹର͢Δઐతͳ͔ݟΒɼଟ͘ͷใఏڙ
ॿݴΛ͍͖ͨͩ·ͨ͠ɽ͋Γ͕ͱ͏͍͟͝·ͨ͠ɽ
·ͨɼಉࣨڀݚͷֶੜͱͯ͠ɼڞʹٞΛਂΊ͋ͬͨɼਓͱԻͷใֶࣨڀݚॴଐͷΈͳ

ɽ͢·͍ͨ͠ँײʹ·͞
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 A ੳʹۂͨ͠༺

ɹຊڀݚͷੳରʹબΜͩۂΛද A.1ͱද A.2ʹࣔ͢ɽද A.1͕όοϓͷੳͷͨΊ
Ͱ͋Δɽۂͨ͠༺ɼදA.2͕ϞʔυͷੳͷͨΊۂͨ͠༺

ද A.1: ੳʹ༻͍ͨۂ (όοϓ)

ɹ

໊ۂ ԋऀ ثָ ௐ ϊʔτ BPM Ի

Don’t Blame Me Charlie Parker as C-maj 516 63.7 1947
Donna Lee Charlie Parker as A♭-maj 371 225.7 1947
Embraceable You Charlie Parker as F-maj 450 72.3 1947
How Deep Is the Ocean Charlie Parker as C-min 375 71.9 1947
Ko-Ko Charlie Parker as B♭-maj 299.4 538 1945
My Little Suede Shoes Charlie Parker as E♭-maj 256 145.9 1951
Ornithology Charlie Parker as G-maj 194 221 1946
Out of Nowhere Charlie Parker as G-maj 482 67.6 1947
Scrapple from the Apple Charlie Parker as F-maj 270 165 1947
Segment Charlie Parker as B♭-min 351 246.9 1949
Star Eyes Charlie Parker as E♭-maj 314 133.8 1950
Steeplechase Charlie Parker as B♭-maj 228 175.2 1949
Thriving on a Riff Charlie Parker as B♭-maj 357 227.2 1945
Yardbird Suite Charlie Parker as C-maj 192 209.8 1946
Confirmation Michael Brecker ts F-maj 1640 208.9 1981
I Mean You Michael Brecker ts F-maj 551 180 1995
Airegin Miles Davis tp A♭-maj 431 241.3 1954
Oleo Miles Davis tp B♭-maj 224 271.1 1956
Oleo Miles Davis tp B♭-maj 223 268 1956
Tune Up Miles Davis tp D-maj 409 281.5 1953
ɹɹ

ੳۂͷදͷ͏ͪɼ໊ۂΞυϦϒͷݩͱͳΔۂͷ໊લɼԋऀΞυϦϒΛԋͯ͠
͍Δԋऀ໊Λද͢ɽָثA.3ʹུࣔ͢هΛ༻͍ͯද͍ͯ͠Δɽௐσʔλϕʔεʹొ
͞Ε͍ͯΔɼہॴతͳసௐΛແͨ͠ࢹԋશମͷௐΛද͍ࣔͯ͠Δɽొͷͳ͍ͷʹؔ
ۭͯ͠നͷ··ͱͨ͠ɽϊʔτͱɼΞυϦϒʹग़͢ݱΔԻූͷ૯Λࣔ͢ɽ
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ද A.2: ੳʹ༻͍ͨۂ (Ϟʔυ)

໊ۂ ԋऀ ثָ ௐ ϊʔτ BPM Ի

Nature of the Beast Bob Berg ts C-min 964 131.8 1993
So What Cannonball Adderley as D-dor 445 142.2 1959
Arjuna Chris Potter ts D-chrom 1318 117.7 2007
Pop Tune # 1 Chris Potter ts G-min 1353 108.6 2007
Rumples Chris Potter ts F-min 821 134.9 2009
Togo Chris Potter ts F-min 933 112 2007
Milestones David Liebman ss F-maj 502 156 1992
Pablo’s Story David Liebman ss E-min 712 144.2 1988
Softly as in a Morning Sunrise David Liebman ss C-min 1098 260.7 1988
Maiden Voyage Freddie Hubbard tp 552 126 1965
Maiden Voyage George Coleman ts 224 125.4 1965
Agitation Herbie Hancock p 343 293.8 1965
Pass it on Kenny Wheeler tp C-min 264 105.7 1991
Agitation Miles Davis tp 432 252.8 1965
So What Miles Davis tp D-maj 221 138.5 1959
Softly as in a Morning Sunrise Milt Jackson vib C-min 844 137.3 1955
Pass it On Steve Coleman as 325 104.9 1991
Pass it On Von Freeman ts C-min 461 105.9 1991

ද A.3: ໊ثͱָ߸هͷུশثָ

ss as ts tp p vib
ιϓϥϊαοΫε ΞϧταοΫε ςφʔαοΫε τϥϯϖοτ ϐΞϊ ϰΟϒϥϑΥϯ
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 B ੳ࣌ͷύϥϝʔλͷৄࡉ

B.1 ηάϝϯςʔγϣϯ࣌ͷύϥϝʔλ

ੳσʔλΛׂ͢Δࡍʹ༻͍ͨLBDMͰɼԻࠩߴɼIOIɼOOIͦΕͧΕʹ্ݶMaxpitch, Maxioi, Maxooi

Λઃఆ͢Δɽ·ͨɼׂՄੑͷࢦඪ s ʹ 3 ͭͷཁૉ͕ͲΕ͚ͩӨڹΛ༩͑Δ͔ͷॏΈ
wpitch, wioi, wooiΛઃఆ͢ΔɽຊڀݚͰɼҎԼͷΛ༻͍ͨɽ

Maxpitch = 12
Maxioi = 3.0
Maxooi = 3.0

wpitch = 0.3
wioi = 0.4
wooi = 0.3

͜ΕΒͷΛ༻͠ɼs্͕Ґ 5%Ҏ্ͷͱͳΔՕॴΛج४ʹηάϝϯτͷׂΛߦ
ͳͬͨɽ

B.2 ֶश࣌ͷύϥϝʔλ

લʹ༩͑Δࣄ α, ι

ຊڀݚͰɼ֬తจ຺ࣗ༝จ๏ͷֶशʹϕΠζޙࣄਪఆͷΈΛ༻ͨ͠ɽଟ
߲ͱͳΔಋग़نଇબ֬ͷࣄલʹσΟϦΫϨΛɼೋ߲Ͱද͢͜ͱͷͰ
͖Δऴه߸ग़ྗ֬ͷࣄલʹϕʔλΛઃఆͨ͠ɽࣄલͱޙࣄͷڞੑ
͔ΒޙࣄΛٻΊΔ͜ͱ͕༰қͱͳΔɽ
σΟϦΫϨ PD(θ|α)࣍ͷࣜͰఆٛ͞ΕΔɽ

PD(θ|α) = 1
C(α)

K∏

i=1
θαi

i (B.1)

C(α) =
∏K

i=1 Γ(αi)
Γ(∑K

i=1 αi)
(B.2)

K θͱ αͷݩ࣍Λද͢ɽ·ͨɼ0 ≤ θi ≤ 1ɼαi > 0Ͱ͋Δɽ༩͑Δύϥϝʔλ αʹΑͬ
ͯɼθͷظ͕มԽ͢ΔɽຊڀݚͰɼIRMʹͯఆٛ͞ΕΔ҉ҙͷ͞ڧ (ਤ B.1)ʹͮج
͍ͯɼϋΠύʔύϥϝʔλ αI[n](−16 ≤ n ≤ 16)Λઃఆͨ͠ɽ
҉ҙ͞ΕΔԻఔ͕ɼઌʹௌ͑ͨ͜Իఔʹରͯ͠ ͳͷ͔ɼ(2)ԕ͍ੑ࣭(sim)1࣭ੑͨࣅ(1)

(diff)ͳͷ͔ྨ͢Δɽ҉ҙͷ͞ڧͱɼͦͷ 2ͭͷͲͪΒ͕ΑΓ҉ҙ͞Ε͍͔͢ͷؔ
Λࣔͨ͠ͷͰ͋Δɽ

ͱେ͖͞ͷ͖1 2 छྨΛ߹Θͤͯੑ࣭ͱද͍ͯ͠ݱΔ
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ਤ B.1: ҉ҙͷ͞ڧͷਤࣜ (จݙ [7]Fig.5.1Λ࡞ʹߟࢀ)

B.1Իఔ͝ͱͷ҉ҙͷ͞ڧΛਤࣜతʹදͨ͠άϥϑͰ͋Δɽॎ͕࣠҉ҙͷ͞ڧɼԣ͕࣠
ઌʹௌ͑ͨ͜ԻఔΛද͢ɽ੨͍ઢ͕࣭ੑͨࣅΛ҉ҙ͢Δ͞ڧɼԫ৭͍ઢ͕ԕ͍ੑ࣭Λ҉ҙ͢
Δ͞ڧΛද͢ɽ࣭ੑͨࣅɼઌͷԻఔ͕ 1Իͷ࣌ʹͬͱ҉͘ڧҙ͞ΕΔɽҰํԕ͍ੑ
࣭ 1ԻͰऑ͍҉ҙͰ͋Δɽ҉ҙͷ͞ڧɼઌͷԻఔ͕ 6ͱ 7ͷؒͰٯస͢Δɽ
ऴه߸ͷग़ྗ֬ͷࣄલʹɼ࣍ͷϕʔλΛ༻͍ͨɽ

Beta(λ|ι) = λιx−1(1 − λ)ιy−1

B(ι) (B.3)

B(ι) =
∫ 1

0
tιx−1(1 − t)ιy−1dt (B.4)

λͷظ͕ ι = (ιx, ιy)ʹΑͬͯมԽ͢Δɽֶशʹ༻͍ͨϋΠύʔύϥϝʔλ ιI[n] = (2, 2)
ͱͨ͠ɽ

αϯϓϦϯά࣌ͷύϥϝʔλ

ΪϒεαϯϓϦϯάͷαϯϓϧճ 5000ճͱͨ͠ɽ࠷ॳͷ 1000αϯϓϧ burn inظ
ؒͱͯ͠ഁͨ͠غɽಠཱͱΈͳͤΔαϯϓϧΛಘΔͨΊʹ 80ճ͝ͱʹαϯϓϧΛอଘ͠ɼ
ଞͷ 79αϯϓϧഁ͢غΔɽ
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 C ֶश݁Ռ

ຊষͰলֶུͨ͠श݁ՌΛࣔ͢
શͯͷඇऴه߸ʹ͓͚Δ θI[N ]ͷάϥϑΛҎԼʹࣔ͢ɽ

ਤ C.1: θI[−16] ਤ C.2: θI[0]

ਤ C.3: θI[−15] ਤ C.4: θI[15]
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ਤ C.5: θI[−14] ਤ C.6: θI[14]

ਤ C.7: θI[−13] ਤ C.8: θI[13]

ਤ C.9: θI[−12] ਤ C.10: θI[12]

ਤ C.11: θI[−11] ਤ C.12: θI[11]
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ਤ C.13: θI[−10] ਤ C.14: θI[10]

ਤ C.15: θI[−9] ਤ C.16: θI[9]

ਤ C.17: θI[−8] ਤ C.18: θI[8]

ਤ C.19: θI[−7] ਤ C.20: θI[7]
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ਤ C.21: θI[1−6] ਤ C.22: θI[6]

ਤ C.23: θI[−5] ਤ C.24: θI[5]

ਤ C.25: θI[−4] ਤ C.26: θI[4]

ਤ C.27: θI[−3] ਤ C.28: θI[3]
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ਤ C.29: θI[−2] ਤ C.30: θI[2]

ਤ C.31: θI[−1] ਤ C.32: θI[1]
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