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1 ͡Ίʹ

ຊޠԻ߹γεςϜ͕͘༻͍ΒΕΔΑ͏ʹ

ͳ͕ͬͨɼະͩɼํݴɾޠܟɾएऀݴ༿ͳͲɼଟ༷ͳ

ԻදݱΛ߹Ͱ͖ΔϨϕϧʹ͍ͯͬࢸͳ͍ɻ͜ͷ

ΒΕΔ͕ɼͦͷҰͭͱ͑͠ߟҼʹ༷ʑͳͷ͕ݪ

ͯɼςΩετ͔ΒจதΞΫηϯτΛਪఆ͢Δ͜ͱͷ

͕͋͠͞Δɻ౦ݴํژͷಡΈ্͛ԻͷจதΞΫηϯ

τʹؔͯ͠ɼϧʔϧϕʔεͷਪఆ๏ [1]ɼΞΫη

ϯτϥϕϧ͖σʔλϕʔεΛ༻͍ͨ౷ܭతਪఆ๏

͕ར༻Ͱ͖Δ [2]ɻ͔͠͠ɼ౦ژҎ֎ͷํݴɼޠܟ

एऀݴ༿ͷΑ͏ͳಛघͳςΩετʹରͯ͠ɼඋ

͞ΕͨϧʔϧɼΞΫηϯτϥϕϧ͖σʔλϕʔε

͕ଘ͠ࡏͳ͍͕ࣄଟ͍ɻͦͷͨΊɼ͜ͷΑ͏ͳଟ༷ͳ

ԻදݱΛ߹͢ΔʹɼίετΛ͔͚ͯϧʔϧ

σʔλϕʔεΛඋ͢Δඞཁ͕͋Δɻ͔͠͠ɼຊޠ

දݱͷଟ༷ੑΛ͑ߟΔͱɼͯ͢ͷදݱʹରͯ͠ϧʔ

ϧσʔλϕʔεΛඋ͢Δ͜ͱ࣮ݱతͰͳ͍ɻ

ͷٞͷͨΊʹɼ֤छσʔλϕʔεʹରͯ͠ޙࠓ

Table 1 ͷΑ͏ͳ໊শΛ͚Δɻզʑͷతɼҙ

ͷυϝΠϯͷ T-DBʹɼจதΞΫηϯτΛ༩͢Δ͜

ͱͰ͋Δɻ͜ͷΑ͏ͳγεςϜΛߏங͢ΔʹɼAT-

DB ͕ඞཁʹͳΔ͕ɼଟ͘ͷυϝΠϯʹ͓͍ͯɼ͜ͷ

AT-DB ͕උ͞Ε͍ͯͳ͍͜ͱ͕ͱͳΔɻ

ͦ͜ͰຊߘͰɼରυϝΠϯʢํݴͳͲʣͷ AT-

DB Ͱͳ͘ ST-DB Λֶशσʔλͱͯ͠ɼରυϝ

Πϯͷ T-DB ʹదͳΞΫηϯτΛ༩͢Δख๏Λ

ఏҊ͢Δɻ·ͣɼରυϝΠϯͷ ST-DB ʹର͠ɼผ

ʹඋ͞Ε͍ͯΔ AST-DBʢରυϝΠϯͱผͷυ

ϝΠϯͰΑ͘ɼ౦ݴํژͷσʔλ͕ར༻Ͱ͖ΔʣΛར

༻ͯ͠ɼST-DB ʹΞΫηϯτ༩͠ɼٖࣅ AT-DB

Λ࡞͢Δɻ͔͜͠͠ΕʹΞΫηϯτਪఆޡΓ͕

ؚ·Ε͍ͯΔͷͰɼ৴པ͕͍ߴͷͷΈΛ͢ɻ͜

ΕʹΑΓɼ͜ͷ৴པͷ͍ߴਪఆΞΫηϯτϥϕϧ

͕෦తʹ͚ΒΕͨɼରυϝΠϯͷٖࣅ AT-DB

͕ಘΒΕΔɻͦͯ͠ޙ࠷ʹɼ͜ͷٖࣅ AT-DB ͔Βɼ

༧ଌΛ༻͍ͯจதΞΫηϯτਪఆثΛֶश͢Δɻ࣮

ͷ݁ՌɼఏҊख๏Λ༻͍Δ͜ͱͰɼඋ͞Εͨରݧ

υϝΠϯͷ AT-DB Λ༻͍Δ͜ͱͳ͘ɼ72.5% ͷΞ

Ϋηϯτओ֩ਖ਼ղ͕ಘΒΕͨɻ

2 ؔ࿈ڀݚ

ఏҊख๏ͷཁૉٕज़ͱͯ͠ɼେ͖͕̎ͭ͘ඞཁʹ

ͳΔɻ̍ͭɼST-DB ͷΞΫηϯτΛਪఆ͢Δٕ

ज़Ͱ͋Δɻֶशσʔλͱͯ͠ɼAST-DB Λར༻͢

Δɻ͜ͷΑ͏ͳٕज़ͱͯ͠ɼྫ͑౷ܭత F0Ϟσ

ϧΛ༻͍ͨख๏͕͋Δ [3]ɻ

∗Accent sandhi estimation of Japanese with pointwise predictors. by Yuma MAKI, Masayuki SUZUKI,
Hiroya HASHIMOTO, Nobuaki MINEMATSU, Keikichi HIROSE (The University of Tokyo)

Table 1 ຊߘʹ͓͚Δσʔλϕʔεͷ໊শ
AST-DB จதΞΫηϯτ (A)ɼԻ (S)ɼςΩετ (T)
AT-DB จதΞΫηϯτ (A)ɼςΩετ (T)
ST-DB Ի (S)ɼςΩετ (T)
T-DB ςΩετ (T)ͷΈ

Table 2 SVMΛ༻͍ͨԻ͔ΒͷΞΫηϯτܕਪ

ఆͰར༻ͨ͠ಛྔɻׅހݩ࣍Λද͢ɻ
ඪ४ภࠩ (1)ɼ࠷େ −ฏۉ (1)ɼฏۉ খ࠷− (1)ɼ
ୈ࢛ࡾҐ −தԝ (1)ɼதԝ −ୈҰ࢛Ґ (1)ɼ

logF0 αϯϓϧͷࠩͷશΈ߹Θͤ (logF0 αϯϓϧC2)ɼ
લޙ (Ϟʔϥ− 1)αϯϓϧ·ͰΛ༻͍ͨճؼ
(logF0αϯϓϧ× (logF0αϯϓϧ− 2)/4)ɼ

̎ͭʹඞཁʹͳΔཁૉٕज़ɼT-DB͔Βɼจத

ΞΫηϯτΛਪఆ͢Δٕज़Ͱ͋Δɻֶशσʔλͱ͠

ͯɼಉ͡υϝΠϯͷ AT-DB Λར༻͢Δɻ͜ͷΑ

͏ͳٕज़ͱͯ͠ɼྫ͑ CRF Λ༻͍ͯ౦ݴํژΞ

ΫηϯτΛਪఆ͢Δख๏͕͋Δ [2]ɻ

3 ఏҊख๏

ఏҊख๏ͷతɼҙͷυϝΠϯʢํݴͳͲʣͷ

T-DB ͔ΒɼจதΞΫηϯτΛਪఆ͢Δ͜ͱͰ͋Δɻ

ͦͷֶशσʔλͱͯ͠ɼผʹඋ͞Εͨ౦ݴํژͳ

Ͳͷ AST-DB ͱɼରͱͳΔυϝΠϯͷ ST-DB Λ

༻͍ΔɻରυϝΠϯͷ AT-DB Ұ༻͍ͳ͍ɻ

3.1 ԻͱςΩετ͔ΒͷΞΫηϯτܕਪఆ

·ͣɼରυϝΠϯͷ ST-DB ͔ΒɼΞΫηϯτΛ

ਪఆ͠ɼٖࣅ AT-DB Λ࡞͢Δɻͦͷֶशσʔλ

ͱͯ͠ɼ౦ݴํژͳͲͷ AST-DB Λ༻͍Δɻ

ैདྷख๏ͱͯ͠ɼ౷ܭత F0 ϞσϧΛ༻͍Δํ๏͕

͋Δ͕ɼࠓճɼSVM ʹΑͬͯ୯ޠΞΫηϯτࣝܕ

ผثΛߏ͢Δख๏ΛఏҊ͠࠾༻͢Δɻ͜ͷཧ༝ɼ

ࣝผϞσϧΛ༻͍Δ͜ͱͰ୯ޠΞΫηϯτࣝܕผ

͍ਫ਼ͰߴͳΔՄੑ͕͋Δ͜ͱͱɼۙ͘ߴ͕

͍͢Φʔϓϯιʔεͷ SVM ͷ࣮͕ެࢁ։͞

Ε͓ͯΓɼ࣮͕༰қͰ͋Δ͜ͱ͕͛ڍΒΕΔɻ

ఏҊख๏Ͱ·ͣɼ੍ڧΞϥΠϝϯτΛ༻͍ͯจԻ

Λ୯ޠʹׂ͠ɼN Ϟʔϥͷ୯ޠຖʹ͚Δɻ࣍

ʹɼΞΫηϯτ֩ͳ͠ʢ0ܕʣɼ1ܕɼ2ܕɼ· · ·ɼN−1

Ͱͷ͍ͣΕ͔͔Λࣝผ͢Δ·ܕ SVM Λɼ֤Ϟʔϥ

ຖʹผʑʹֶश͢Δɻ͞Βʹɼ0 ରͯ͠ɼฏ൘ʹܕ

ͳͷ͔Nܕ ͷޠͳͷ͔Λ۠ผ͢ΔͨΊʹɼ֘୯ܕ

ޙ 1 ϞʔϥͷใؚΊͨσʔλΛؚΊͯɼ2

ผΛ͏ߦ SVM ֶश͢Δɻ

SVM ͷೖྗಛྔʹԿΛ༻͍ͯΑ͍͕ɼࠓճ

୯ޠԻ͔Β logF0 Λநग़͠ɼͦΕΛิؒͨ͠ޙɼ
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1 Ϟʔϥʹ͖ͭ 2  logF0 Λαϯϓϧ͠ɼTable 2 ʹ

ࣔͨ͠ͷΛಛྔͱͯ͠࠾༻ͨ͠ɻ

͜ͷΑ͏ʹͯ͠࡞ٖͨ͠ࣅ AT-DB ʹɼΞΫ

ηϯτͷޡΓؚ͕·Εͯ͠·͏ɻͦ͜Ͱɼϥϕϧͷ৴

པ͕͍ͷΛআ͢Δ͜ͱͰɼ৴པͷ͍ߴΞΫ

ηϯτϥϕϧ͕෦తʹ༩͞Εٖͨࣅ AT-DB Λ

͢Δɻ࡞

3.2 ςΩετ͔ΒͷจதΞΫηϯτਪఆ

ɼରυϝΠϯͷʹ࣍ T-DB ͔ΒɼจதΞΫηϯ

τΛਪఆ͢ΔਪఆثΛߏ͢Δɻͦͷֶशσʔλʹ

ɼઌʹ༻ҙͨ͠ɼରυϝΠϯͷߴ৴པ/෦/

ࣅٖ AT-DB Λ༻͍Δɻ

ैདྷख๏ͱͯ͠ɼCRF Λ༻͍ͨख๏͕ఏҊ͞Εͯ

͍Δ͕ [2]ɼ͜ͷख๏ࠓճతʹར༻͢Δ͜ͱ

͕Ͱ͖ͳ͍ɻ·ͣɼֶशσʔλͱͯ͠෦తʹ͔͠Ξ

Ϋηϯτϥϕϧͷ͍͍ͭͯͳ͍ٖࣅ AT-DB Λ༻͍

ΔͨΊʹɼྻܥϥϕϦϯάΛ͏ߦ CRF ར༻͢Δ͜

ͱ͕Ͱ͖ͳ͍ɻ͞Βʹɼ[2] Ͱɼϧʔϧϕʔεͷख

๏ [1] ʹͷಡΈ্͛ԻݴํژҊ͞Εͨ౦ߟ͖ͮجʹ

ಛԽͨ͠ಛྔ͕࠾༻͞Ε͍ͯΔ͕ɼ͜ΕͦΕҎ

֎ͷํݴͳͲͷΞΫηϯτਪఆʹෆ͖Ͱ͋Δɻ

ͦ͜ͰຊߘͰɼSVM Λ༻͍ͨ༧ଌʹΑΓɼจ

தΞΫηϯτΛਪఆ͢Δ͜ͱΛఏҊ͢ΔɻSVM ͳͲ

Λ༻͍ͨ༧ଌɼܗଶૉղੳͷʹ͓͍ͯɼܥ

ྻ༧ଌͱଝ৭ͳ͍ੑΛࣔ͢ͱͱʹɼѻ͍͢͞ͷ

໘͔Βۙ͞Ε͍ͯΔ [4]ɻࠓճͷ T-DB ͷจத

ΞΫηϯτਪఆλεΫʹؔͯ͠ɼ༧උ࣮ݧʹΑΓɼ

CRF ͱ SVM Ͱ΄΅ಉͷਫ਼͕ಘΒΕΔ͜ͱΛ֬

ೝ͍ͯ͠ΔɻSVM ͷೖྗಛྔͱͯ͠ɼ[2] Ͱར

༻͞Ε͍ͯͨಛྔΛݩʹɼ౦ݴํژͷϧʔϧϕʔ

εͷख๏ʹؔ͢ΔಛྔΛআͯ͠ར༻ͨ͠ɻ

4 ݧ࣮

4.1 ݅ݧ࣮

ಡΈ্͛ίʔࣄهɼJNASʹؚ·ΕΔ৽ฉʹݧ࣮

ύεͷ͏ͪ 6234จΛɼஉੑ 69໊ঁੑ 69໊͕ 1ਓʹ

͖ͭ 100จͣͭಡΈ্͛ͨԻϑΝΠϧΛ༻͍Δɻ

·ͨɼJNAS ͷςΩετʹର͠ɼҰਓͷ౦ژग़ऀ

͕ΞΫηϯτΛ༩ͨ͠σʔλ༻͍Δ [2]ɻ͜ΕΒ

ΛΈ߹Θͤɼ10944จͷ AST-DB Λ࡞ͨ͠ɻ

Ҏ্Ͱड़ͨσʔλΛɼ̏ͭʹׂ͠ɼ6158จͷ

AST-DBɼ3802จͷ ST-DBɼ984จͷ T-DB ͱ͠

ͯར༻͢Δɻ·ͣɼST-DB ʹରͯ͠ΞΫηϯτΛਪ

ఆ͢ΔͨΊͷ AST-DB ͱͯ͠ɼ6158จΛར༻ͨ͠ɻ

ࣅٖ/৴པ/෦ߴɼʹ࣍ AT-DBͱͳΔ ST-DBͱ

ͯ͠ɼ3802จΛར༻ͨ͠ɻ͜ͷ ST-DB ɼҙυ

ϝΠϯͷσʔλΛར༻ͯ͠Α͍͕ɼࠓճఏҊख๏

ͷਫ਼ධՁͷͨΊʹɼ౦ݴํژσʔλΛ࠾༻ͨ͠ɻ࠷

ɼ984จΛɼT-DBʹޙ ͱͯ͠ධՁʹར༻ͨ͠ɻ

ଶૉղੳܗ Mecab 1 ͱUnidic 2 Λར༻ͨ͠ɻԻ

1https://code.google.com/p/mecab/
2http://www.tokuteicorpus.jp/dist/

ૉΞϥΠϝϯτ Julius 3Λར༻ͨ͠ɻlogF0நग़ʹ

 praat 4Λར༻ͨ͠ɻ·ͨɼநग़͞Εͨ logF0ʹ

͠͠நग़ϛε͕͋ΔͨΊɼ֤ಡΈ্͛จ͝ͱʹ

±2σ ͷਪఆΛσʔλ͔Βআ֎ͨ͠ͷͪɼεϓϥΠ

ϯิؒΛ͔͚ͨɻSVM ͷ࣮ͱͯ͠ɼST-DB ͔

Βٖࣅ AT-DB Λ࡞͢Δࡍʹ libsvm 5 ͷ RBF

ΧʔωϧΛ༻͍ͨͷΛɼT-DB͔ΒจதΞΫηϯτ

Λਪఆ͢Δࡍʹ liblinear 6 ͷઢܗΧʔωϧΛɼར

༻ͨ͠ɻ৴པͷࢉܭʹɼlibsvm ͷ -b Φϓγϣϯ

Λར༻ͨ͠ɻSVM ͷϋΠύʔύϥϝλɼֶशσʔ

λΛෳʹׂ͠ΫϩεόϦσʔγϣϯΛ͜͏ߦͱ

Ͱܾఆͨ͠ɻ

4.2 ԻͱςΩετ͔ΒͷΞΫηϯτܕਪఆ

ͷਖ਼ղܕଶૉ͝ͱʹਪఆ͞ΕͨΞΫηϯτܗ

80.1% Ͱ͋ͬͨɻ·ͨɼ৴པͷ͍σʔλΛऔΓ

আ͘͜ͱͰɼ84.5% ·Ͱਖ਼ղ্͕͕Δ͜ͱ͕֬ೝ

͞Εͨɻ[3] ͱͷਫ਼ͷൺֱޙࠓͷ՝Ͱ͋Δɻ

4.3 ςΩετ͔ΒͷจதΞΫηϯτਪఆ࣮ݧ

ࣅٖ/৴པ/෦ߴ AT-DB ֶशσʔλͱ͠ɼT-

DB ͔ΒจதΞΫηϯτਪఆΛ݁ͨͬߦՌɼ72.5%ͷ

ओ֩ਖ਼ղ͕ಘΒΕͨɻͳ͓ɼֶशσʔλͱͯ͠ਖ਼ղ

ͷ AT-DB ͕ಘΒΕͨ߹ɼ94.6% ͷਫ਼ͱͳΔɻ

ఏҊख๏ͷ݁Ռ͕ɼԻ߹ʹ͓͍ͯͲͷఔͷࣗ

વੑΛ࣮ݱͰ͖Δͷ͔ͷධՁɼޙࠓͷ՝Ͱ͋Δɻ

5 ·ͱΊ

Ի߹ʹ͓͍ͯํݴɾޠܟɾएऀݴ༿ͳͲɼଟ༷

ͳԻදݱΛ߹͢ΔͨΊͷୈҰาͱͯ͠ɼରυ

ϝΠϯͷඋ͞Εͨ AT-DB Λར༻ͤͣʹɼରυ

ϝΠϯͷ ST-DB ͷΈΛ༻͍ɼT-DB ʹରͯ͠จத

ΞΫηϯτΛਪఆ͢Δख๏ΛఏҊͨ͠ɻ࣮ݧͷ݁Ռɼ

ఏҊख๏Λ༻͍Δ͜ͱͰɼ72.5% ͷΞΫηϯτओ֩

ਖ਼ղΛಘΔ͜ͱ͕Ͱ͖ͨɻ

͍༺σʔλΛݴํژͰɼͯ͢౦ݧධՁ࣮ࡏݱ

Ҏ֎ͷίʔύεΛݴํژɼ౦ޙࠓΔͨΊɼ͍ͯͬߦͯ

༻͍ͨධՁɼಘΒΕͨΞΫηϯτܕϥϕϧΛ༻͍

ͨԻ߹ͰධՁΛߦͳ͍ɼΑΓ࣮ફతͳํ๏ʹͭ

༧ఆͰ͋Δɻ͍ͯ͘͠౼ݕ͍ͯ
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