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Abstract: ຊڀݚͰɼσʔλϚΠχϯά๏ʢDM๏ʣΛ׆༻ͨ͠ෆਖ਼ձݕܭख๏ͷੳ݁Ռʹ
͍ͭͯใ͢ࠂΔɽDM๏ͱɼࣜגϑΝΫλʔڀݚͰۙఏҊ͞Εͨख๏ͰɼࢉܭՄͳϑΝΫλʔ
Λཏతʹੳ͢Δ͜ͱͰैདྷڀݚͰ͞Εͯ͜ͳ͔͕ͬͨ༗ޮͳϑΝΫλʔΛݟग़ͦ͏ͱ͢
ΔͷͰ͋ΔɽDM๏Λ༻͍ͨϑΝΫλʔͷ͔ূݕΒෆਖ਼ձݕܭϞσϧߏஙɼ༧ଌ݁Ռ·ͰΛใࠂ
͢Δɽ

1 ͡Ίʹ

্ۀاʹΑΔෆਖ਼ձܭ։ࣔ݅ʑ૿Ճʹ
͋Γɼେ͖ͳࣾձͱͳ͍ͬͯΔɽෆਖ਼ձܭͷൃ֮
גՁͷٸམܦӦഁͱ͍ͬͨॏେͳۀاՁͷغ
ଛΛҾ͖͜͢͜ىͱ͕ΒΕ͓ͯΓɼෆਖ਼ձܭͷڪΕ
͕͋ΔۀاΛݕ͠Α͏ͱ͢Δ͕ڀݚΜʹߦΘΕͯ
͍Δɽ
ຊڀݚͰɼෆਖ਼ձݕܭϞσϧͷΠϯϓοτσʔ
λͱͯ͠༻͍ΔࡒγάφϧͷূݕʹɼσʔλϚΠχ
ϯά๏Λ༻͍ΔɽσʔλϚΠχϯά๏ɼۙɼࣜג
ϑΝΫλʔڀݚͷख๏ͱͯ͠Yan/Zheng[1]͕ఏҊͨ͠
ͷͰ͋Γɼಛఆͷࡒγάφϧʹͯͬߜੳ͢Δͷ
Ͱͳ͘ɼੳՄͳࡒγάφϧΛཏతʹੳ͢
Δ͜ͱͰऀڀݚͷࠐ͍ࢥΈΛഉআ͠ɺ৽ͨͳݟΛಘ
Α͏ͱ͢Δૂ͍͕Ͱ͋Δɽෆਖ਼ձݕܭڀݚͷදత
ͳઌڀݚߦͰɺ͕ऀڀݚҰ෦ͷࡒσʔλ͔Β࡞
ͨ͠γάφϧΛ׆༻͓ͯ͠Γɼ׆༻͞Ε͍ͯΔγά
φϧࡒσʔλҎ֎ʹ༗ޮͳσʔλ͕જΜͰ͍Δ
Մੑ১͑ͳ͍ɽͦ͜ͰɼຊڀݚͰ·ͣσʔλϚ
Πχϯά๏ʹΑΓෆਖ਼ձݕܭʹ༗ޮͱ͑ߟΒΕͨࡒ
γάφϧΛཏతʹ͢ূݕΔɽ͞Βʹ༗ޮͳࡒγ
άφϧͷΞτϓοτΛ׆༻ͨ͠ෆਖ਼ձݕܭϞσϧ
ɽ͢ࢦΛ্ਫ਼ͷݕܭங͠ɼෆਖ਼ձߏ
ຊߘͷߏ࣍ͷ௨ΓͰ͋ΔɽSection 2Ͱɼؔ࿈ݚ
ͷදతϞσϧσʔλϚΠχϯݕܭͱͯ͠ෆਖ਼ձڀ
ά๏ʹུ͍ͭͯ֓͢ΔɽSection 3ຊڀݚͷੳσʔ
λʹ͍ͭͯͷઆ໌Ͱ͋ΔɽSection 4σʔλϚΠχϯ
ά๏ʹΑΔࡒγάφϧͷূݕɼSection 5ෆਖ਼ձܭ
ΔɼSection͢ࠂϞσϧʹΑΔ༧ଌ݁Ռʹ͍ͭͯใݕ

6·ͱΊͰ͋Δɽ

2 ؔ࿈ڀݚ

2.1 ෆਖ਼ձݕܭ

ෆਖ਼ձݕܭͷදతख๏ͱͯ͠ Beneish[2]͕ఏএ
ͨ͠ M-Score Dechow et al[3]ʹΑΔ F-Score͕͋
ΔɽͲͪΒͷख๏ถۀاࠃʹର͢ΔੳΛߏʹجங
͞ΕͨͷͰɼաڈͷ࣮ূڀݚͳͲΛߟࢀʹෆਖ਼ձܭ
γάφϧΛෳ४උ͠ɺͦࡒΘΕΔࢥʹ༗ޮͱݕ
ΕΒͷࡒγάφϧͷઢܗΛ༻͍ͯෆਖ਼ͷ֬Λਪ
هΔΞϓϩʔνΛऔ͍ͬͯΔɽԼ͢ܭ F-scoreͷࢉ
ग़ํ๏Ͱ͋Δɽ

Fscore =
Probability

0.004
(1)

Probability =
exp(PredictedV alue)

1 + exp(PredictedV alue)
(2)

PredictedV alue = −7.893 + 0.790rsstqcc (3)

+2.518chrec + 1.191chinv

+1.979softasset + 0.171chcs

−0.932chroa + 1.029issue

͜͜Ͱ (1)ࣜͷͷ 0.004શαϯϓϧʹ͓͚Δෆਖ਼
ձܭσʔλͷׂ߹Ͱ͋Γɼ(3)ࣜͷ֤มɼrsstqcc:

ΞΫϧΞϧζ1/૯ظ࢈ࢿதฏۉɼchrec:ചֻݖ࠴ͷ૿
ࢿ૯/ֹݮͷ૿࢈ࢿɼchinv:୨Էۉதฏظ࢈ࢿ૯/ֹݮ
ࢿఆݻܗঈ٫ର༗-࢈ࢿɼsoftasset:ʢ૯ۉதฏظ࢈
ɼֹݮͷ૿ݖ࠴ചֻ-ߴɼchcs:ച্࢈ࢿ༬ۚʣ/૯ݱ-࢈
chroa: ROAͷ૿ݮɼissue:৽ۚࢿنௐୡͷ༗ແʹؔ͢

1ΞΫϧΞϧζۚݱऩೖΛ͏࣭ͷ͍ߴརӹ͔Ͳ͏͔ΛۃݟΊ
ΔͨΊʹ༻͍ΒΕΔࢦඪͰɼಛผଛӹΛআ͍ͨ੫Ҿ͖ޙརӹ͔ΒӦ
ग़͢ΔɽΞΫϧΞϧζͷ͕খ͍͞ɼࢉΩϟογϡϑϩʔΛҾ͍ͯۀ
·ͨϚΠφεͷۀاͷརӹۚݱऩೖʹཪ͚ΒΕ࣭ͨͷ͍ߴར
ӹͱ͍͑Δɽ
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ΔμϛʔมɼͰ͋Δɽࠃʹ͓͍ͯෆਖ਼ձݕܭ
ͱͯ͠౦ւڀݚΘΕ͓ͯΓɼۙͷߦʹΜڀݚ
ྛ [4]͕͋Δɽ౦ւྛͷڀݚͰɼෆਖ਼ձܭσʔλʹ
ݟΔͱ͍͏࣮ࠪͷ͢ࡏσʔλؒͷΈ͕ଘࡒ
Λө͢ΔͨΊɼࡒσʔλؒͷڞࢄͱϚϋϥϊϏ
εڑΛ׆༻ͯ͠Ճͨ͠ΠϯϓοτσʔλΛ༻͍ͯ
ෆਖ਼ݕ༧ଌΛ͍ͯͬߦΔɽ

2.2 σʔλϚΠχϯά๏

σʔλϚΠχϯά๏ʢDM๏ʣɼલड़ͷYan/Zheng

Β͕ࣜגϑΝΫλʔڀݚͷதͰ༻͍ͨํ๏Ͱɼऀڀݚ
ͷ༧ݟΛͰ͖Δ͚ͩഉআͯ͠؍٬తɾཏతʹ༗ҙͳࡒ
γάφϧΛ୳͢ࡧΔ͜ͱΛతͱ͍ͯ͠Δɽࠃג
౻ޙ/ాࢁ͍͓ͯʹࢢࣜ [5]͕DM๏Λ༻͍ͯੳΛ
ਓۚݱɼ͜Ε·Ͱ͋·Γ͞Εͯ͜ͳ͔͍ͬͨߦ
݅අؔ࿈ɺࢧ͍ۚརͷมԽͱ͍ͬͨࡒϑΝΫλʔ
ͷ༗ޮੑΛ֬ೝͨ͠ͱใ͍ͯ͠ࠂΔɽDM๏ʹ͍ͭͯ
ͦͷޮ༻ͷҰํͰ DM๏Ͱൃ͞ݟΕͨՌ͕ɼաద
߹ِൃݟͱ͍͚͔ͬͨͤݟͷύλʔϯൃݟʹա͗ͳ
͍ՄੑͳͲͷݒ೦ࢦఠ͞Ε͍ͯΔɽ͔͠͠ɼա
ద߹ِൃݟͷଟ͘ɼऀڀݚଆ͕ዞҙతʹڀݚσβ
ΠϯΛઃఆͰ͖Δ͜ͱʹىҼ͢Δ໘͕͋Δͱ͑ߟΒΕ
Δ͜ͱ͔Βɼੳ݁ՌͷҰ෦ͷΈΛఏ͍ࣔͯ͠Δ͜ͱ
Λݒ೦͞ΕΔΑΓཏతʹূݕΛ͍݁ߦՌΛఏࣔ͢
Δ DM๏ͷҙٛখ͘͞ͳ͍ͱ͑ߟΒ͑Δɽ

3 ੳσʔλ

ຊڀݚͰࠃ্ۀاͷ 2008 Β͔ظ3݄ 2018

 ظ࢛Αͼ͓ࢉΔຊܾͨ͋ʹؒظࢉͰͷܾ·ظ3݄
ɼҰൠ͍฿ʹڀݚߦΛੳରͱͨ͠ɽୠ͠ɼઌࢉܾ
తͳۀاͷۚࢿௐୡख๏ɼࡒߏऩӹߏ͕େ͖
͘ҟͳΔۜۀߦͳͲҰ෦ͷۀछΛআ֎͍ͯ͠Δɽ
ɼਖ਼ৗޙσʔλʢҎࢉͷͨΊʹෆਖ਼ͷͳ͍ܾڀݚ
σʔλͱݺͿʣͱෆਖ਼͕ߦΘΕ͍ͯΔܾࢉσʔλʢҎ
Ϳʣ͕ඞཁʹͳΔɽਖ਼ৗσʔλෆݺɼෆਖ਼σʔλͱޙ
ਖ਼Λ͍ͯͬߦͳ͍ۀاͷܾࢉσʔλͱෆਖ਼Λ͕ͨͬߦ
͞ΕΔɽਖ਼ߏσʔλͰࢉͳ͞Εܾ͕ͨࠂగਖ਼ใʹޙ
ৗσʔλܦ Needsࡒσʔλ DVD൛ʹΑΓऔಘ
͠ɼσʔλൈ͚ͳͲ͕ΈΒΕͨ߹ܦόϦϡʔαʔ
νʹΑΓิͨ͠ɽෆਖ਼σʔλʹ͍ͭͯɼূ݊औҾ
ࢹҕһձʢSecurities and Exchange Surveillance

CommissionɼSESCʣͷΣϒαΠτͰެද͞Ε͍ͯ
ΔྫࣄΛऩूͨ͠ɽ͞Βʹ্ۀاͰෆਖ਼ձߦ͕ܭΘ
Εͨ߹ʹ΄ͱΜͲͷ͕ۀاௐࠪҕһձୈऀࡾҕһ
ձΛઃஔͯ͠ௐࠪΛ͜͏ߦͱ͔ΒɼܦόϦϡʔαʔν
ͷΩʔϫʔυػࡧݕΛར༻ͯ͠’ௐࠪҕһձ’ɼ’ୈࡾ
ऀҕһձ’ɼ’ࣾௐࠪ’ɼ’෦ௐࠪ’ɼ’֎෦ௐࠪ’ɼ’֎

ද 1: ظࢉͱԆܾۀا
ਖ਼ৗσʔλ ෆਖ਼σʔλ

ۀا 3,655 141

Ԇܾظࢉ 132,540 1,404

෦ͷઐՈ’ɼ’͕࣮ࣄ໌’ɼ’ௐࠪใࠂॻ’ͷΩʔϫʔ
υநग़Λ͍ߦɼ։ࣔ༰ʹΑΓܦӦ͓ΑͼܦӦʹۙ
͍෦Ϩϕϧ͕ؔ༩͍ͯ͠Δͱ֬ೝͰ͖ͨྫࣄΛෆ
ਖ਼σʔλͱͯ͠༻͍ͨɽද 1্ํه๏ʹΑΓऩू͠
ͨੳରσʔλͷۀا͓ΑͼԆܾظࢉΛ·ͱ
ΊͨͷͰ͋Δɽͳ͓ɼ֤ܾظࢉσʔλʹ͓͚Δࡒ
σʔλ߲ 1,200͕ͩɺશͯͷࡒσʔλ߲
ʹ͕ೖ͍ͬͯΔΘ͚Ͱͳۭ͘ཝʹͳ͍ͬͯΔ
ͷ͕ଟ͍ɽ

4 DM๏ʹΑΔෆਖ਼ձݕܭʹ༗ޮ
ͳࡒγάφϧͷূݕ

લड़ͷ DM๏Λ༻͍ͨઌڀݚߦͰɼגՁͷকདྷϦ
λʔϯʹର͢Δ֤ࡒγάφϧͷ୯ճؼͷ༗ҙੑ
Ͱෆਖ਼ڀݚΔ͕ɼຊ͍ͯͬߦΛϕʔεʹੳΛূݕ
ͷ༗ແΛࢣڭσʔλɼ֤ࡒγάφϧΛΠϯϓοτσʔ
λͱܾͨ͠ఆϞσϧΛߏங͠ɺͦͷਖ਼ղΛΈΔ͜
ͱͰ֤ࡒγάφϧͷ༗ޮੑΛଌΔ͜ͱͱͨ͠ɽܾఆ
ϞσϧΛ࠾༻ͨ͠ͷɼࢣڭσʔλ͕ෆਖ਼ͷ༗ແͷ
ͨΊ୯ճؼੳ͕ͳ͡·ͳ͍͜ͱʹՃ͑ɼෆਖ਼Λͨͬߦ
·γάφϧ͕྆ʹภ͍ͬͯΔέʔεʢࡒͷۀا
ͨͦͷٯʣʹରԠͰ͖ΔΑ͏ʹ͢ΔͨΊͰ͋Δɽ͞
Βʹɼ࠷ऴతͳෆਖ਼ձܭ༧ଌϞσϧͰϞσϧͷઆ໌
ΊΒΕΔՄੑ͋ΓɼͦͷͰ༧ଌϞσϧͷٻ͕ྗ
ΞτϓοτʹࢸΔஅաఔΛͨͲΓқ͓ͯ͘͘͠
ྀͨ͠ߟɽ۩ମతͳূݕϞσϧͱͯ͠࠷େذ
͕ 1ʙ4·Ͱͷ 4छྨͷܾఆϞσϧͱɼରൺͷͨΊʹ
ϩδεςΟοΫճؼϞσϧʹ͍ͭͯ༧ଌਖ਼ղΛܭ
ଌͨ͠ɽ
Πϯϓοτσʔλͱ֤ͯ͠ࡒ߲ʹ͍ͭͯ 11௨
ΓͷࡒγάφϧΛͨ͠ࢉܭɽࡒγάφϧͷํࢉܭ
๏ʹ͍ͭͯද 2ʹ·ͱΊͨɽ
γάφϧʹରԠ͢ΔܾఆϞσϧͷֶशࡒ֤ʹ࣍
͓ΑͼධՁσʔλ͕ͩɼશͯͷܾظࢉσʔλΛ༻͍Δ
ͱਖ਼ৗσʔλͱෆਖ਼σʔλ͕େ͖͘ภͬͯ͠·͍ɼ
ͦ͏ͨ͠σʔλͰͷֶशͷ݁Ռɼ༧ଌ͕ෆਖ਼ͳ͠ͷΈ
ʹͳΔڪΕ͕͋Δɽ͜ͷΛճආ͢ΔͨΊɼຊڀݚͰ
ෆਖ਼͋Γۀاͷ૯ 141ࣾͱಉͷෆਖ਼ͳ͠ۀاΛ
ϥϯμϜʹબ͢ΔΞϯμʔαϯϓϦϯάΛ͍ߦɼෆ
ਖ਼͋Γ͓ۀاΑͼΞϯμʔαϯϓϦϯάʹΑΓಘΒΕ
ͨෆਖ਼ͳ͠ۀاͷશͯͷܾࢉσʔλΛ༻͍ܾͯఆϞ



ද 2: ߲ࡒ xʹؔ͢Δࡒγάφϧͷํࢉܭ๏

߲ ༰
 (y) ૯ࢿݾࣗ,࢈ࢿຊ,ച্ߴ

ਫ४ܕγάφϧ xt/yt
લظൺมԽ෯ܕγάφϧ (xt − xt−1)/yt−1

લൺมԽ෯ܕγάφϧ (xt − xt−4)/yt−4

લظൺܕγάφϧ (xt − xt−1)/xt−1

લൺܕγάφϧ (xt − xt−4)/xt−4

ʢʣఴ͑ࣈ tͲͷظͷσʔλ͔Λද͢ɽt-1
લɼt-4ظ࢛1 1લΛද͢ɽ

ਤ 1: ֶशσʔλͱςετσʔλͷׂ

σϧͷֶश͓ΑͼධՁΛ͢Δ͜ͱͱͨ͠ɽෆਖ਼͋Γا
ͷؒظσʔλͷதʹෆਖ਼͕ͳ͔ͬͨࢉͷશͯͷܾۀ
σʔλؚΉ͜ͱʹͳΔɽෆਖ਼͋ΓۀاͷԆܾظࢉ
 ͋Γɼͦͷ͏ͪͷظ5,069 ෆਖ਼ͳ͠ظ3,665
ͷਖ਼ৗσʔλɼΓͷ ͕ෆਖ਼σʔλͰ͋Δɽظ1,404
͜ΕҎ߱Ͱࣔ͢ܝΔࡒγάφϧͷ݁ূݕՌɼ͋Δ
ҰͷΞϯμʔαϯϓϦϯάʹΑΓಘΒΕͨ݁ՌΛࣔ
͓ͯ͠Γɼͦͷࡍͷෆਖ਼ͳ͠ۀاͷܾࢉσʔλۀا
͕ 141ࣾɼԆܾظࢉ Ͱશͯਖ਼ৗσʔظ5,034
λͰ͋Δɽ
͜͏ͯ͠औಘܾͨ͠ࢉσʔλʹ͍ܾͭͯࢉΛͱ
ʹ 2008ɼ2009ɼʜɼ2016ɼ2017ʙ2018

ͷ Λςετσʔλɼͦؒظׂ͠ɼ1ʹؒظ10
ΕҎ֎Λֶशσʔλͱ͢Δ 10thަࠩূݕ๏ʹΑΓ֤ࡒ
γάφϧͷ༗ޮੑΛͨ͠ূݕɽਤ 1ֶशσʔλͱ
ςετσʔλͷ͚ํͷΠϝʔδΛࣔͨ͠ͷͰ͋Δɽ
γάφϧͷ༗ޮੑςετσʔλʹ͓͚Δෆࡒ֤
ਖ਼σʔλͷ༧ଌਖ਼ղΛجʹͨ͠ɽද 3ʙ5ͦΕͧΕ
ذେ࠷ 2ͷܾఆϞσϧɼ࠷େذ 1ͷܾఆ
ϞσϧʢΓגϞσϧʣɼ͓ΑͼϩδεςΟοΫճؼϞ
σϧʹΑΔෆਖ਼༧ଌͷਖ਼ղ্Ґ 10γάφϧΛࣔͨ͠
ͷͰ͋Δɽ࠷େذ 3͓Αͼ 4ͷܾఆϞσϧ
ذେ࠷ 2ͷܾఆϞσϧͱඇৗʹࣅ௨ͬͨ݁Ռͷ
ͨΊলུͨ͠ɽͳ͓ɼෆਖ਼༧ଌਖ਼ղΛଌఆͨ͠ͷɼ
ֶशσʔλɼςετσʔλͷํʹ͓͍ͯࡒγάφ
ϧ͕ࢉܭͰׂ͖ͨ߹͕ͦΕͧΕ 3ͷ 1Ҏ্͋ͬͨ

ද 3: ܾఆʢ࠷େذ 2ʣʹΑΔࡒγάφϧਖ਼ղ
্Ґ 10

NO signalܕ ࢠͷࡒ߲ ਖ਼ղʢֶशʣ ਖ਼ղʢtestʣ
ෆਖ਼ແ ෆਖ਼༗ ෆਖ਼ແ ෆਖ਼༗

1 ydiff eq डऔۚ 98.8% 9.7% 98.5% 8.6%

2 ta ࢈ࢿԆ੫ۚ܁ 98.7% 7.5% 98.7% 5.6%

3 ta ༗ݻܗఆ࢈ࢿॲଛ 99.5% 5.3% 99.3% 4.5%

4 sl ͦͷଞ࢈ࢿॲଛ 99.4% 4.4% 99.3% 3.4%

5 ygrowth ಛผଛࣦ 100.0% 3.6% 100.0% 3.3%

6 qgrowth ͦͷଞ࢈ࢿॲଛ 99.3% 5.5% 99.3% 2.9%

7 qgrowth ಛผଛࣦ 100.0% 3.4% 100.0% 2.9%

8 ydiff sl ۩ͼӡൖٴցஔػ 100.0% 0.5% 100.0% 2.9%

9 ygrowth ͦͷଞ࢈ࢿॲଛ 99.6% 4.3% 99.3% 2.8%

10 sl ିҾۚ 100.0% 2.6% 100.0% 2.7%

ʢʣsignalܕͷ’ta’ਫ४ܕͰ͕૯࢈ࢿɼ’eq’ਫ४ܕͰ͕
γάφϧΛද͢ɽqdiffࡒͷߴͰ͕ച্ܕຊɼ’sl’ਫ४ࢿݾࣗ **

લظൺมԽ෯ܕɼydiff **લൺมԽ෯ܕΛද͠ɼ**ͷ෦
Λࣔ͢ʢਫ४ܕͱಉ͡ه߸ʣɽqgrowthલظൺܕɼygrowthલ
ൺܕΛද͢ɽ

ද 4: ΓגϞσϧʹΑΔࡒγάφϧਖ਼ղ্Ґ 10

NO signalܕ ࢠͷࡒ߲ ਖ਼ղʢֶशʣ ਖ਼ղʢtestʣ
ෆਖ਼ແ ෆਖ਼༗ ෆਖ਼ແ ෆਖ਼༗

1 ydiff eq डऔۚ 98.9% 9.0% 98.7% 8.8%

2 sl ͦͷଞ࢈ࢿॲଛ 99.0% 6.6% 99.0% 6.3%

3 ygrowth ಛผଛࣦ 100.0% 3.6% 100.0% 3.3%

4 qgrowth ಛผଛࣦ 100.0% 3.4% 100.0% 2.9%

5 sl ିҾۚ 100.0% 2.6% 99.9% 2.7%

6 ygrowth ିҾۚ 99.9% 2.5% 99.9% 2.5%

7 qgrowth ିҾۚ 100.0% 2.5% 99.9% 2.4%

8 ta ୀ৬څʹΔෛ࠴ 99.8% 2.5% 99.8% 2.4%

9 sl ༗ݻܗఆ࢈ࢿॲଛ 99.5% 3.4% 99.3% 2.3%

10 ygrowth ͦͷଞ࢈ࢿॲଛ 99.2% 4.8% 98.9% 2.3%

ʢʣsignalܕͷ’ta’ਫ४ܕͰ͕૯࢈ࢿɼ’eq’ਫ४ܕͰ͕
γάφϧΛද͢ɽqdiffࡒͷߴͰ͕ച্ܕຊɼ’sl’ਫ४ࢿݾࣗ **

લظൺมԽ෯ܕɼydiff **લൺมԽ෯ܕΛද͠ɼ**ͷ෦
Λࣔ͢ʢਫ४ܕͱಉ͡ه߸ʣɽqgrowthલظൺܕɼygrowthલ
ൺܕΛද͢ɽ

ͷʹݶఆ͍ͯ͠Δɽ
ද 3ͱද 4ͷਖ਼ղ 1ҐͲͪΒडऔۚͷલ
ൺมԽ෯ܕͰࣗࢿݾຊͷࡒγάφϧͰɼਖ਼
ղ͍ۙʹͳ͍ͬͯΔɽׂྖҬͷ༧ଌΛΈΔ
ͱ͜ͷࡒγάφϧ͕-0.01ҎԼ͔Ͳ͏͔Ͱෆਖ਼͋
Γ͔ͳ͔͠Λஅ͓ͯ͠Γɼࡒγάφϧͷେখ͕
ෆਖ਼ͷ༗ແͱ݁ͼ͍͍ͭͯΔͱΈΒΕΔɽͷେখͱ
ෆਖ਼ͷ༗ແͷ૬͕ؔࡒ͍ڧγάφϧͰ͋ΕྖҬΛ
ೋׂ͑͢͠͞Εྑ͍ͨΊɼ࠷େذ 2Ҏ্ͷܾ
ఆϞσϧෆཁͱ͑ݴΑ͏ɽಛผଛࣦିҾۚ
Λ༻͍ͨࡒγάφϧಉྨͰ͋ΔɽҰํɼද 3ͷਖ਼
ղ 3Ґͷ༗ݻܗఆ࢈ࢿॲଛͷਫ४ܕͰΛ૯ࢿ
ϞσϧͰͷෆגγάφϧΛΈΔͱɼΓࡒͱͨ͠࢈
ਖ਼͋Γͷਖ਼ղֶशσʔλɼςετσʔλͱʹ
͓ͯ͠Γɼਖ਼ղͷॱҐ 60ҐʹͱͲ·͍ͬͯΔɽ
ذେ࠷ 2ͷܾఆϞσϧʹΑΔ͜ͷࡒγάφϧ



ද 5: logsticճؼϞσϧʹΑΔࡒγάφϧਖ਼ղ্
Ґ 10

NO signalܕ ࢠͷࡒ߲ ਖ਼ղʢֶशʣ ਖ਼ղʢtestʣ
ෆਖ਼ແ ෆਖ਼༗ ෆਖ਼ແ ෆਖ਼༗

1 qgrowth ຊࢿݾࣗ 99.6% 0.7% 99.6% 0.5%

2 ydiff sl Ҿۚ߹ܭ 100.0% 0.7% 100.0% 0.5%

3 ygrowth ҝସࢉௐצఆ 99.9% 0.7% 100.0% 0.5%

4 ygrowth ྦྷੵͦͷଞͷแׅརӹ 100.0% 0.5% 100.0% 0.4%

5 qgrowth Ҿۚ߹ܭ 100.0% 0.6% 99.9% 0.4%

6 qgrowth ɾֻ 100.0% 0.3% 100.0% 0.4%

7 qgrowth ྦྷੵͦͷଞͷแׅརӹ 100.0% 0.6% 100.0% 0.4%

8 ta ɾֻ 99.9% 0.4% 99.9% 0.4%

9 sl ྦྷੵͦͷଞͷแׅརӹ 100.0% 0.4% 100.0% 0.3%

10 ydiff ta ିҾۚ 100.0% 0.4% 100.0% 0.3%

ʢʣsignalܕͷ’ta’ਫ४ܕͰ͕૯࢈ࢿɼ’eq’ਫ४ܕͰ͕
γάφϧΛද͢ɽqdiffࡒͷߴͰ͕ച্ܕຊɼ’sl’ਫ४ࢿݾࣗ **

લظൺมԽ෯ܕɼydiff **લൺมԽ෯ܕΛද͠ɼ**ͷ෦
Λࣔ͢ʢਫ४ܕͱಉ͡ه߸ʣɽqgrowthલظൺܕɼygrowthલ
ൺܕΛද͢ɽ

ͷׂྖҬΛΈΔͱࡒγάφϧ͕-0.01ҎԼ·ͨ
0.03ΑΓେ͖͍ྖҬ͕ෆਖ਼͋ΓΛ༧ଌ͢ΔྖҬͱͳͬ
͍ͯΔҰํɼΓגϞσϧશͯͷྖҬͰෆਖ਼ͳ͠ͱ
༧ଌ͢Δ݁Ռͱͳ͓ͬͯΓɼذ 2ͷܾఆϞσϧ
Λ׆༻͢Δ͜ͱͰ͜ͷࡒγάφϧΛ༗ޮ׆༻Ͱ͖Δ
Α͏ʹͳͬͨͱ͑ݴΔɽ
ϩδεςΟοΫճؼϞσϧΛ༻͍ͨ߹ɼද 5͔
Β͔ΔΑ͏ʹෆਖ਼ͳ͠ͷਖ਼ղ͕ 100ύʔηϯτۙ
͍ʹͳ͍ͬͯΔҰํͰෆਖ਼͋Γͷਖ਼ղ 1ύʔη
ϯτʹຬͨͳ͍ɽϩδεςΟοΫճؼͰෆਖ਼͋Γͱෆ
ਖ਼ͳ͠ʹྖҬΛׂ͢Δ߹ɼෆਖ਼͋Γͱ༧ଌ͢Δྖ
ҬͰɼֶशσʔλ্ɼෆਖ਼͋Γͷࢣڭσʔλ͕
Ҏ্ʹͳ͍ͬͯΔͱ͑ߟΒΕΔ͕ɼͦ͏͍ͬͨྖҬ͕
ඇৗʹগͳ͍͜ͱ͔Β΄ͱΜͲͷྖҬͰෆਖ਼ͳ͠ͱ༧
ଌ͢ΔϞσϧʹͳ͍ͬͯΔՄੑ͕͋Δɽ͜ͷΛ౿
·͑Δͱɼਖ਼ৗσʔλͰ͋ͬͯࡒγάφϧͷ͕
ɼ୯Ұͷγ͠ࡏͳʹͳ͍ͬͯΔϞϊ͕૬ଘۃ
ϯϓϧͳࡒγάφϧ͚ͩͰෆਖ਼ͷ༗ແΛଊ͑Δͷ
͍͠σʔλঢ়گʹ͋Δͱ͑ߟΒΕΔɽ͜ͷͷ
֬ೝޙࠓͷ՝ͱ͍ͨ͠ɽ

5 ෆਖ਼ձݕܭϞσϧͷߏங

લηΫγϣϯͰΈͨ௨ΓɼݸผͷࡒγάφϧͰ
ෆਖ਼ձݕܭʹ͋Δఔ༗ޮͱΈΒΕΔͷ͕͞ݟࢄ
ΕΔ͕ɼͦͷਫ਼ෆेͳਫ४Ͱ͋ͬͨɽͦ͜Ͱෳ
ͷࡒγάφϧͷΞτϓοτΛઆ໌มͱ͢Δϩ
δεςΟοΫճؼϞσϧΛߏங͠ɼ͜ΕΛ࠷ऴతͳෆ
ਖ਼ձݕܭϞσϧͱͯ͠༧ଌਫ਼Λ֬ೝͨ͠ɽޙड़͢
Δ͕ɼ࠷ऴϞσϧͷߏஙஈ֊ͰΠϯϓοτσʔλ
γάφϧ͝ͱʹ༧ଌʢෆਖ਼/ਖ਼ৗʣͱܽଛΛμࡒ
ϛʔมԽͨ͠ͷʹͳ͍ͬͯΔɽ͜ͷஈ֊Ͱ͞Β

ͳΔྖҬׂΛܾ͏ߦఆϞσϧΑΓɼʹΑ
Γࡒγάφϧؒͷॏཁ͕Ѳ͍͢͠ϩδεςΟο
ΫճؼϞσϧ͕·͍͠ͱ͑ߟɼ࠷ऴϞσϧͰϩδ
εςΟοΫճؼϞσϧΛ࠾༻ͨ͠ɽ
ෆਖ਼ձݕܭϞσϧߏங͔Βਖ਼ղͷܭଌ·Ͱͷྲྀ
Ε࣍ͷΑ͏ʹͳΔɽ

1. લηΫγϣϯͷ݁Ռʹ͖ͮجɼਖ਼ղ্Ґ nݸͷ
γάφϧΛநग़͢Δɽࡒ

2. ਖ਼ղΛܭଌ͢Δςετσʔλͱͯ͠શͯͷਖ਼ৗ
σʔλͱෆਖ਼σʔλΛ౷߹ͨ͠σʔληοτΛ४
උ͠ɼલηΫγϣϯͱಉ༷ʹܾࢉʹΑͬͯσʔ
ληοτΛ 10ׂ͢Δɽ

3. ςετσʔλʹ༻͍ΔܾࢉҎ֎ͷσʔλΛ༻͍
γάφϧ͝ͱʹܾఆϞσϧΛֶश͢Δɽࡒͯ
ͳ͓ɼܾఆϞσϧͷֶशΞϯμʔαϯϓϦϯ
άͨ͠ਖ਼ৗσʔλͱෆਖ਼ۀاσʔλΛΈ߹Θͤ
ͨσʔληοτΛ༻͍Δɽ

4. ֶशͨ͠ࡒγάφϧ͝ͱͷܾఆϞσϧ͔Β౷
߹σʔληοτʹؚ·ΕΔશͯͷαϯϓϧʹର͢
Δෆਖ਼͋Γ/ͳ͠ͷ༧ଌΛग़ྗ͢Δɽ

5. Ͱ͖ࢉܭΑͬͯʹظࢉγάφϧฑܾࡒ
ͳ͍߹͕͋Δ͜ͱ͔Βɼࡒγάφϧ͝ͱʹෆ
ਖ਼͋Γɼෆਖ਼ͳ͠ɼܽଛͷ 3ͭͷμϛʔมΛ
४උ͢Δɽ

6. ςετʹ༻͍ΔܾࢉͷσʔλΛআ͍ͨΓશͯ
ͷ౷߹σʔληοτΛ༻͍ͯɼϩδεςΟοΫճ
Δɽ͢ܭϞσϧͷύϥϝʔλΛਪؼ

7. ςετσʔλʹର͢Δෆਖ਼͋Γ/ͳ͠ͷ༧ଌΛ
ग़ྗ͠ɼਖ਼ղΛܭଌ͢Δɽ

ද 6ਖ਼ղ্Ґ 20ͷࡒγάφϧͷ༧ଌ݁ՌΛ༻
͍ͨෆਖ਼ձݕܭϞσϧͷ༧ଌਫ਼Λ·ͱΊͨͷͰɼ
ද 7ʙද 9ಉ༷ʹਖ਼ղ্Ґ 40ɼ্Ґ 60ɼ্Ґ 80·
ͰΛ༻͍ͨϞσϧͰͷ༧ଌਫ਼Λ·ͱΊͨͷͰ͋Δɽ
͜ΕΒͷද͔Βෆਖ਼ձݕܭϞσϧʹ༻͍Δࡒγά
φϧ͕ 60Λ͑Δͱɼਖ਼ղͷվળ಄ଧͪʹͳΔ͜
ͱ͕ΈͯͱΕΔɽ͔͠͠ͳ͕Βɼ60ݸͷࡒγάφϧ
Λ༻͍ͨෆਖ਼ձݕܭϞσϧͰෆਖ਼ͳ͠σʔλͷฏ
ਖ਼ղۉ 20ύʔηϯτఔʹͱͲ·͍ͬͯΔɽઌߦ
ͷख๏ෆਖ਼σʔλʹର͢Δਖ਼ղ͕ͯ͘ڀݚ 60

ύʔηϯτΛ͑Δਫ४ʹ͋Γɼຊڀݚͷਖ਼ղ·
ͩ·ͩൺֱͰ͖Δਫ४ʹୡ͍ͯ͠ͳ͍ɽҰํɼઌߦ
ฒΈݢͰਖ਼ৗσʔλʹର͢Δਖ਼ղ͕ڀݚ 70ύʔη
ϯτఔͰ͋Δ͜ͱͱൺֱ͢Εɼຊڀݚͷෆਖ਼ձܭ
Ϟσϧ͕ਖ਼ৗσʔλͷਖ਼ղݕ 99ˋΛҡ͍ͯ࣋͠Δ
͜ͱධՁͰ͖ΔͰ͋Δɽਖ਼ৗσʔλʹର͢Δਖ਼



ද 6: ਖ਼ղ্Ґ 20ͷࡒγάφϧΛ༻͍ͨෆਖ਼ձܭ
Ϟσϧͷਖ਼ղݕ

test ֶश data ਖ਼ղʢֶशʣ testdata ਖ਼ղʢtestʣ
ؒظ ෆਖ਼ແ ෆਖ਼༗ ෆਖ਼ແ ෆਖ਼༗ ෆਖ਼ແ ෆਖ਼༗ ෆਖ਼ແ ෆਖ਼༗
2009 7917 1233 99.7% 13.6% 12261 171 99.4% 9.4%

2010 7901 1249 99.2% 15.1% 12349 155 99.1% 20.0%

2011 7885 1261 99.7% 11.7% 12490 143 99.5% 16.1%

2012 7891 1261 99.8% 11.3% 12632 143 99.7% 11.9%

2013 7876 1265 99.6% 13.7% 12888 139 99.2% 13.7%

2014 7882 1237 99.7% 13.1% 13276 167 99.4% 9.0%

2015 7862 1247 99.4% 15.2% 13660 157 99.4% 10.2%

2016 7824 1284 99.5% 14.1% 14086 120 99.3% 10.0%

17-18 7260 1305 99.1% 16.0% 22453 99 99.4% 14.1%

ฏۉ 7,810 1,260 99.5% 13.7% 14,011 144 99.4% 12.7%

ද 7: ਖ਼ղ্Ґ 40ͷࡒγάφϧΛ༻͍ͨෆਖ਼ձܭ
Ϟσϧͷਖ਼ղݕ

test ֶश data ਖ਼ղʢֶशʣ testdata ਖ਼ղʢtestʣ
ؒظ ෆਖ਼ແ ෆਖ਼༗ ෆਖ਼ແ ෆਖ਼༗ ෆਖ਼ແ ෆਖ਼༗ ෆਖ਼ແ ෆਖ਼༗
2009 7917 1233 99.60% 18.17% 12261 171 98.92% 12.28%

2010 7901 1249 99.22% 19.14% 12349 155 98.91% 24.52%

2011 7885 1261 99.68% 15.62% 12490 143 99.06% 22.38%

2012 7891 1261 99.70% 14.67% 12632 143 99.52% 17.48%

2013 7876 1265 99.52% 17.63% 12888 139 98.84% 20.14%

2014 7882 1237 99.52% 17.87% 13276 167 99.13% 8.38%

2015 7862 1247 99.41% 19.09% 13660 157 99.20% 12.74%

2016 7824 1284 99.48% 18.69% 14086 120 98.89% 10.00%

17-18 7260 1305 99.15% 21.00% 22453 99 98.93% 11.11%

ฏۉ 7,811 1,260 99.47% 17.98% 14,011 144 99.04% 15.45%

ղͷ͞ߴΛҡͨ࣋͠··ɼෆਖ਼σʔλͷݕਫ਼Λ
ΊΔ͜ͱ͕໘ͷେ͖ͳ՝Ͱ͋Δɽߴ

6 ·ͱΊ

ຊڀݚͰෆਖ਼ձݕܭʹ༗ޮͳࡒγάφϧΛݕ
ূ͢ΔͨΊɼσʔλϚΠχϯά๏ʹଇͬͯੳՄͳ
γάφϧΛཏతʹੳͨ͠ɽͦͯ͠ɼ͔ͦ͜Βࡒ
ಘΒΕͨෆਖ਼σʔλʹର͢Δ༧ଌਫ਼ͷ͍ߴγάφϧ
ஙͨ͠ɽߏϞσϧΛݕܭऴతͳෆਖ਼ձ࠷ͯ͠༺׆Λ܈
Ϟσϧ͍ߴऴϞσϧͷෆਖ਼σʔλʹର͢Δਖ਼ղ࠷
Ͱ 20ύʔηϯτऑͱ·ͩ·͍ͩਫ४ʹͱͲ·ͬͯ
͓Γઌڀݚߦͷ༧ଌਫ਼ʹରͯ͠େ͖͘ྼݟΓ͢Δ͕ɼ
ҰํͰਖ਼ৗσʔλʹର͢Δ༧ଌਫ਼ 99ύʔηϯτఔ
ͱطଘڀݚʹΈΒΕͳ͍͍ߴਫ४Λอ͍ͬͯΔɽݱ
࣮తʹෆਖ਼σʔλͷʹൺͯෆਖ਼ͷͳ͞Ε͍ͯͳ
͍ਖ਼ৗσʔλͷൺ 1ɿ100ఔͰ͋Γɼѹతʹਖ਼
ৗσʔλͷํ͕ଟ͍ɽͦͷͨΊɼਖ਼ৗσʔλʹର͢Δ
༧ଌਫ਼Λ͍ߴਫ४ʹอ͍ͬͯΔͷڀݚͷϞσϧ
ͷେ͖ͳརͱ͑ݴΔɽਖ਼ৗσʔλʹର͢Δ͍ߴ༧ଌ
ਫ਼Λҡͭͭ࣋͠ɼෆਖ਼σʔλʹର͢Δ༧ଌਫ਼Λվ
ળ͢Δ͜ͱ͕ޙࠓͷେ͖ͳ՝Ͱ͋Δɽͦͷଞɼσʔλ
ϚΠχϯά๏Ͱཏతʹࡒ֤ͨ͠ূݕγάφϧͷத

ද 8: ਖ਼ղ্Ґ 60ͷࡒγάφϧΛ༻͍ͨෆਖ਼ձܭ
Ϟσϧͷਖ਼ղݕ

test ֶश data ਖ਼ղʢֶशʣ testdata ਖ਼ղʢtestʣ
ؒظ ෆਖ਼ແ ෆਖ਼༗ ෆਖ਼ແ ෆਖ਼༗ ෆਖ਼ແ ෆਖ਼༗ ෆਖ਼ແ ෆਖ਼༗
2009 7917 1233 99.57% 21.01% 12261 171 98.74% 12.87%

2010 7901 1249 99.19% 21.86% 12349 155 98.73% 25.16%

2011 7885 1261 99.62% 19.19% 12490 143 98.74% 24.48%

2012 7891 1261 99.66% 18.24% 12632 143 99.19% 17.48%

2013 7876 1265 99.43% 21.66% 12888 139 98.43% 24.46%

2014 7882 1237 99.51% 20.45% 13276 167 98.91% 12.57%

2015 7862 1247 99.33% 21.49% 13660 157 99.09% 9.55%

2016 7824 1284 99.42% 20.87% 14086 120 98.92% 10.83%

17-18 7260 1305 99.01% 23.07% 22453 99 98.96% 19.19%

ฏۉ 7,811 1,260 99.41% 20.87% 14,011 144 98.86% 17.40%

ද 9: ਖ਼ղ্Ґ 80ͷࡒγάφϧΛ༻͍ͨෆਖ਼ձܭ
Ϟσϧͷਖ਼ղݕ

test ֶश data ਖ਼ղʢֶशʣ testdata ਖ਼ղʢtestʣ
ؒظ ෆਖ਼ແ ෆਖ਼༗ ෆਖ਼ແ ෆਖ਼༗ ෆਖ਼ແ ෆਖ਼༗ ෆਖ਼ແ ෆਖ਼༗
2009 7917 1233 99.61% 21.41% 12261 171 98.82% 14.04%

2010 7901 1249 99.10% 22.82% 12349 155 98.77% 24.52%

2011 7885 1261 99.61% 20.54% 12490 143 98.57% 21.68%

2012 7891 1261 99.56% 19.51% 12632 143 98.97% 18.18%

2013 7876 1265 99.39% 22.37% 12888 139 98.30% 25.18%

2014 7882 1237 99.42% 20.70% 13276 167 98.94% 13.17%

2015 7862 1247 99.29% 23.10% 13660 157 99.03% 10.83%

2016 7824 1284 99.51% 21.73% 14086 120 98.85% 10.83%

17-18 7260 1305 98.95% 24.67% 22453 99 98.64% 21.21%

ฏۉ 7,811 1,260 99.38% 21.87% 14,011 144 98.76% 17.74%

Λৄࡉʹੳ͢Δ͜ͱख͔ͣͱͳ͓ͬͯΓɼࠓ
ͷࢉͷଟ͘ຊܾڀݚଘطͷ՝ͱೝ͍ࣝͯ͠Δɽޙ
ΈΛରͱ͍ͯ͠ΔͷʹൺɼຊڀݚͰ࢛ظσʔ
λΛੳରʹՃ͑ͨ͜ͱͰੳରσʔλΛ૿
͢͜ͱ͕ग़དྷ͕ͨɼͦͷརΛ͍͔ͯͤ׆ͳ͍ɽར
Λ׆༻͢ΔͨΊʹɼಛఆظ࣌ͷࡒσʔλ୯ಠͷੳ
͚ͩͰͳ͘લޙͷͭͳ͕ΓΛ׆༻ͨ͠ੳΛ͜͏ߦͱ
ޙࠓͷ՝ͱ͍ͯ͑ߟΔɽ
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