
࣓քܭଌΛ༻͍ͨௌײҹਪఆͷࢼΈ

ʕൺֱஅͷॏΈ͚ʹΑΔਫ਼্ͷݕ౼ʕ∗

ˑɹഹʢਆށେ/࢈૯ݚʣɼୌޱʢਆށେʣɼ
ਆ୩ɹউʢʢגʣσϯιʔʣɼத࢘ʢઍ༿େ/࢈૯ݚʣ

1 ͡Ίʹ

৽ͨͳԻͷҹධՁख๏ͱͯ͠ɼ׆ಈܭଌʹج

ͮ͘ํ๏͕ఏҊ͞Ε͍ͯΔ [1, 2, 3]ɽ͜ΕΒͷख๏ɼ
࣭ࢴ๏ͳͲͷ৺ཧతख๏ʹൺɼ৺ཧతόΠΞε

ͷӨڹͷݮҙࣝԼͷҹධՁͷՄੑͱ͍ͬͨ

ϝϦοτΛ༗͍ͯ͠Δɽ

զʑ͜Ε·ͰɼΤΞίϯԻͷௌײҹΛରͱ͠

ͯɼͦͷධՁͷͨΊͷ׆ಈࢦඪͷߏஙʹऔΓΜͰ

͖ͨɽΤΞίϯԻʹؒ࣌มಈΛ༩͑ͨ߹ͷྋ͠͞ɼ

ͷҹΛҰରൺֱ๏Ͱਪఆ͠ɼΤΞίϯԻௌ͞͠·

औ࣌ͷࣗൃಈͷؒ࣌త҆ఆੑɼ͓Αͼࣄؔ࿈ಉ

Λௐࠪͨ͠ͱͷؔظʗಉظ [4, 5]ɽͦͷ݁Ռɼҹ
ͱ׆ಈͱͷؒʹ͍͔ͭ͘ͷ૬͕ؔݟग़͞Εͨ

ͷͷɼͦΕΒͷ૬ؔେ͖͘ͳ͔ͬͨɽ

ͦͷҰํͰɼ࣓ք͔Βநग़ͨ͠׆ಈಛྔΛ

ҹͷईΛਪఆ͢ΔҹײɼΤΞίϯԻͷௌʹج

༧ଌϞσϧΛߏங͠ɼΑΓ݈ؤͳΤΞίϯԻͷҹධ

Ձࢦඪͷߏஙɼ͓Αͼҹͱؔ࿈ͷ͋Δ׆ಈͷந

ग़ʹऔΓΜͰ͖ͨ [6, 7, 8]ɽ·ͣɼ׆ಈಛྔ
ͱͯ͠ Non-negative Tensor Factorization (NTF)[9]Λ
༻͍࣓ͯքσʔλͷଟߏݩ࣍Λྀͨ͠ߟݩ࣍

ಛྔΛநग़ͨ͠ [6]ɽ·ͨɼಛྔநग़ʹܹରʹ
ର͢ΔҰରൺֱஅΛऔΓೖΕɼҹͷ༧ଌʹ༗ޮ

ͳಛྔͷநग़ࢼΈͨ [7, 8]ɽ࣍ʹɼ͜ΕΒͷ׆
ಈಛྔͱҰରൺֱஅ͔ΒɼҹͷईΛਪఆ

͢Δҹ༧ଌϞσϧΛֶशͨ͠ɽ͔͠͠ͳ͕Βɼֶश

ͨ͠Ϟσϧͷ༧ଌਫ਼ߴʑ60%ఔʹ͗ͣ͢ɼൺֱ
அΛྀͨ͠ߟಛྔΛ༻͍ͯϞσϧΛֶशͨ͠

߹Ͱɼ༗ҙͳਫ਼ͷ্ݟΒΕͳ͔ͬͨɽݱঢ়Ͱ

͜ΕΛ׆ಈࢦඪͱͨ͠ҹධՁ࣮ݱతͰͳ

͍ͱݴΘ͟ΔΛ͑ͳ͍ɽ

ಛྔநग़ҹ༧ଌϞσϧͷֶशʹҰରൺֱ

அΛ༻͍ͨʹؔΘΒͣɼҹͷ༧ଌਫ਼͕͍ݪҼ

ͷҰͭͱͯ͠ɼҰରൺֱஅࣗମ 2Ͱ͋ΔͨΊ
ʹใ͕গͳ͘ɼͨͱ࣭͑ͷ͍ൺֱஅֶ͕शσʔ

λʹฆΕࠐΜͰ͍ͯɼϞσϧֶश࣌ʹͲͷൺֱ

அߦࢼͯ͢ಉ͡ॏΈͰѻΘΕͯ͠·͏͕

Ͱɼҹ༧ଌϞσϧͷ༧ଌਫ਼ߘΒΕΔɽຊ͛ڍ

ʣΛؒ࣌ʢԠؒ࣌ͷͨΊʹɼൺֱஅʹ͔͔Δ্

∗Learning of the predictive model for evaluation of auditory impressions using weighed paired comparative judgment.
by YANO, Hajime (Kobe Univ./AIST), TAKIGUCHI (Kobe Univ.), KAMIYA, Masaru (DENSO Corp.), NAKA-
GAWA, Seiji (Chiba Univ./AIST).

༻͍ͯɼൺֱஅ͓Αͼ֤σʔλʹॏΈ͚Λ͍ߦɼ

ҹ༧ଌϞσϧΛֶश͢Δํ๏ΛఏҊͨ͠ɽԠ࣌

͕͍ؒ߹ɼஅ͕͔ͬͨ͠ɼ͘͠ඃऀݧ

ͷूதྗ͕མ͍ͪͯͨͱ͑ߟΒΕɼԠؒ࣌ൺֱ

அͦͷଌఆσʔλͷ৴པΛද͢ͱ͑ߟΒΕΔɽ

͜ͷ৴པʹԠͯ͡ಛྔൺֱஅΛॏΈ͚͢Δ

͜ͱͰɼΑΓਫ਼ͷ͍ߴϞσϧͷֶश͕ظ͞ΕΔɽ

2 ࣓քσʔλ

2.1 Իܹ

༻ंͷӡసऀͷண࠲ҐஔʢϔουϨετۙʣ

Ͱܭଌ͞ΕͨΤΞίϯԻΛجʹɼઢܗ༧ଌූ߸Խʹ

ΑͬͯεϖΫτϧแབྷΛநग़͢Δ͜ͱͰϞσϧԽ͞

ΕͨΤΞίϯԻ [10]Λ༻͍ܹͯԻΛ࡞ͨ͠ɽ͜
ͷϞσϧԻʹର͠ɼؒ࣌มಈͱͯ͠ਖ਼ݭʹΑΔৼ෯

มௐΛ͠ࢪɼมௐपΛมԽͤͯ͞ 7छྨͷܹ
Իʢ0ʢมௐͳ͠ʣɼ0.2ɼ0.4ɼ0.6ɼ0.8ɼ1.6ɼ3.2 Hzʣ
Λ࡞ͨ͠ɽͳ͓ɼܹԻͷ࣋ଓؒ࣌ 5 sɼมௐ
 ຖʹɼมௐपऀݧԻѹඃܹఆ͠ɼݻʹ0.15
 0 Hzʢมௐͳ͠ʣͷܹԻ ʠ͕͖ͬΓͱฉ͑͜ɼ

ͳ͓͔ͭͪΐ͏Ͳྑ͍ͱ͡ײΔʡେ͖͞ʹઃఆͨ͠ɽ

2.2 ࣓քܭଌ࣮ݧ

ՃͷಉҙΛಘͨௌ݈֮ৗऀࢀݧ࣮ 6໊ʢஉੑ 4໊ɼ
ঁੑ 2໊ɼ21–24ࡀʣΛඃऀݧͱ͠ɼܹԻௌऔ࣌ͷ
࣓քΛܭଌͨ͠ɽ֤ඃऀݧʹ͍ͭͯɼܹԻͷྋ͠

͞ͷධՁΛ͏ߦ߹ͱ·͠͞ͷධՁΛ͏ߦ߹ͷ

ܭ 2ճͷܭଌ͕ߦΘΕͨɽܭଌʹઌཱͬͯɼඃ͝ऀݧ
ͱʹ 7छྨͷܹԻʹର͢Δྋ͠͞ɼ͓Αͼ·͠
͞ͷईΛҰରൺֱ๏ʹΑͬͯௐࠪ͠ɼ֤ҹʹͭ

͍ͯɼͦͷई͕࠷େɼ࠷খͱͳΔܹԻΛؚΉܭ

4ͭͷܹԻΛબͨ͠ɽඃऀݧʹ 4ͭͷܹͷ͏
ͪ 2ͭͣͭΛ࿈ଓతʹఄࣔ͠ɼ2ͭͷܹͷఄࣔऴ
४ʹ͓͚Δ༏ྼΛϘλϯʹΑͬͯධՁ͢جɼ֤ʹޙྃ

ΔΑ͏ʹͨࣔ͠ڭɽͳ͓ɼܹԻૠೖܕΠϠϗϯʹ

Αͬͯඃऀݧͷ྆ࣖʹఄࣔ͞Εͨɽ

࣓քܭଌ࣓ؾγʔϧυϧʔϜͰ 122chશ಄
,ଌγεςϜʢNeuromag-122TMܭ࣓քܕ Neuromag
Ltd.ʣΛ༻͍ͯߦΘΕͨɽશ 122chͰܭଌ͞Ε࣓ͨ
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ք৴߸௨աଳҬ͕ 0.03–100 HzͷΞφϩάϑΟϧλ
Λ௨աͨ͠ޙɼ400 HzͰαϯϓϦϯά͞Εͨɽ

2.3 σʔλͷલॲཧ

·ͣɼܭ 122νϟωϧͰܭଌ͞Εͨ raw data ʹର
͠ɼσΟδλϧϑΟϧλΛ༻͍ͯɼిݯ༝དྷͷ 60 Hz
ͷͱ 2 HzҎԼͷτϨϯυΛআͨ͠ڈɽ֤
ܹఄࣔΛ 0 msͱͯ͠ɼ−500–5500 msͷ۠ؒͷ৴߸
ΛΤϙοΫͱͯ͠Γग़ͨ͠ޙɼෆྑνϟωϧͱஅ

͞Εͨνϟωϧͷ৴߸ͱઈର͕ 1000 fT/cmΛ͑
Δৼ෯͕ݱΕΔΤϙοΫΛऔΓআ͍ͨɽ͞ΒʹɼҎ্

ͷॲཧΛͨ͠ࢪΤϙοΫΛํؒ࣌ʹ࿈݁ͨ͠৴߸ʹ

ಠཱੳΛద༻͠ɼٿ؟ӡಈʹ༝དྷ͢Δ৺

࣓ਤͳͲϊΠζͱ͑ߟΒΕΔಠཱΛऔΓআ͍ͨɽ

ͳ͓ɼಠཱੳͷΞϧΰϦζϜʹ FastICA[11]
Λ༻͍ͨɽ

3 Ԡؒ࣌ʹΑΔॏΈ͚Λྀͨ͠ߟҹ

༧ଌϞσϧͷֶश

3.1 Ԡͮ͘جʹؒ࣌ॏΈ

ରͷ༏ྼͷஅ͕͘͠ɼఄࣔͷʹஅ͕ೖܹ

ΕସΘΔ߹ɼඃऀݧͷूதྗ͕Լͨ͠ঢ়ଶͰಘ

ΒΕͨൺֱஅͷ৴པ͍ͱ͑ߟΒΕɼ͜ͷͱ͖

ͷಛྔൺֱஅΛ༻͍ͯҹ༧ଌϞσϧͷֶश

Λͨ͠߹ɼϞσϧͷੑΛԼͤ͞ΔڪΕ͕͋Δɽ

ͦͷҰํͰɼ͜ͷΑ͏ͳൺֱஅ͕͍͠߹ɼू

தྗͷԼ͍ͯ͠Δ߹ʹɼܹରͷ 2ͭͷ
ܹͷఄࣔऴ͔ྃΒൺֱஅ࣌ͷϘλϯೖྗ·Ͱͷ࣌

͕ؒ͘ͳΔ͜ͱ͕͑ߟΒΕΔɽ͕ͨͬͯ͠ɼ͜ͷ࣌

ؒΛԠؒ࣌ͱఆٛ͢Δͱɼ͜Εʹ֤͍ͯͮجൺֱ

அɼ֤͘͠ߦࢼΛॏΈ͚͠ɼϞσϧΛֶश͢

Δ͜ͱͰɼϞσϧͷ༧ଌਫ਼ͷظ্͕Ͱ͖Δɽ

ଌͰಘΒΕͨܭͷྫͱͯ͠ɼ1ճͷؒ࣌ͷԠࡍ࣮
Ԡؒ࣌ͷώετάϥϜΛ Fig. 1ʹࣔ͢ɽ͜ͷܭଌʹ
͓͚ΔԠؒ࣌ͷฏۉ 616 msɼඪ४ภࠩ 374 ms
Ͱ͋ͬͨɽFig. 1͔Βɼଟ͘ͷϘλϯೖྗ͕ 1000 ms
Ҏʹ͞Ε͍ͯΔҰํͰɼೖྗ·Ͱʹ 2000 msҎ্
͔͔͍ͬͯΔ߹͋ͬͨ͜ͱ͕Θ͔Δɽ

Ԡ͕ؒ࣌ t ͷͱ͖ͷൺֱஅ͓ΑͼߦࢼͷॏΈ

Λ w(t)ͱ͢ΔɽFig. 1ʹ͓͚ΔԠؒ࣌ͷ 500 ms
ۙͷΒ͖ͭΛྀ͢ߟΔͱɼԠ͕ؒ࣌Ұఆؒ࣌Ҏ

ͳΒॏΈΛେ͖͘อͪɼԠ͕ؒ࣌͘ͳ͍ͬͯ͘

ʹͭΕͯॏΈ͕খ͘͞ͳΔ͜ͱ͕·͍͠ͱ͑ߟΒ

ΕΔɽຊߘͰ͜ΕΒͷཁ݅Λຬͨ͢ॏΈͱͯ࣍͠

ͷࣜΛ༻͍ͨɽ

w(t) =

⎧
⎨

⎩

1√
1+(t/τ)2

(t ≥ 0)

1 (t < 0)
(1)
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Fig. 1 An example of histogram of the reaction time.
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Fig. 2 The weight function w(t) with varying τ .

t ≥ 0ʹ͓͚Δࣜ ϩʔύεϑΟϧλͷৼ෯Ԡ࣍1
ͷࣜͱՁͰɼϩʔύεϑΟϧλʹ͓͍ͯΧοτΦϑ

पʹରԠ͢Δ τ ॏΈͷݮਰͷ։࢝Λ੍͢ޚΔ

ύϥϝʔλͰ͋Δɽ t > 0ʹ͓͍ͯ τ ΛมԽͤͨ͞

ͱ͖ͷॏΈ w(t)Λ Fig. 2ʹࣔ͢ɽඃऀݧʹΑͬͯ
ରͷఄࣔऴྃલʹϘλϯೖྗ͕͞ΕΔ͜ͱ͕ܹ͋ͬ

ͨͨΊɼt < 0ͷ߹ͰॏΈΛఆٛͨ͠ɽ

3.2 ॏΈΛྀͨ͠ߟҹ༧ଌϞσϧͷֶश

ຊڀݚͰɼܹԻௌऔ࣌ͷDݩ࣍ͷ׆ಈಛ

ྔ x ∈ RD ͔ΒɼܹԻͷҹͷई s ∈ RΛ༧
ଌ͢Δҹ༧ଌϞσϧͱͯ࣍͠ͷΑ͏ͳઢܗϞσϧ

Λ͑ߟΔɽ

s = f(x) = ⟨β,φ(x)⟩ (2)

͜͜Ͱɼ⟨·, ·⟩ੵΛද͠ɼφೖྗಛ xΛಛ

ۭؒࣸࣸ͢૾ɼβϞσϧͷύϥϝʔλͰ͋Δɽ·

ͨɼܹର (A,B) ͕༩͑ΒΕͨͱ͖ͷൺֱஅɼ

ରԠ͢ΔಛྔͷରΛ (xA,xB)ͱ͢Δͱɼf(xA)ͱ

f(xB)ͷେখؔʹΑܾͬͯఆ͞ΕΔͱԾఆ͢Δɽ

લߘ [8]·Ͱ Support Vector Machine (SVM)ͷ
Έ [12]Λ༻͍ͯҹ༧ଌϞσϧΛֶश͕ͨ͠ɼ͜
ͷํ๏ͰൺֱஅߦࢼͷॏΈΛྀͯ͠ߟϞσϧΛ
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ֶश͢Δ͜ͱͰ͖ͳ͍ɽͦ͜ͰɼॏΈΛྀߟͰ͖Δ

Ϟσϧͷֶशํ๏ͱͯ͠ɼϩδεςΟοΫճؼͷ

ΈΛ༻͍ͨɽಛྔର (xA,xB)͕؍ଌ͞Εͨ࣌ʹઌ

ʹఄࣔ͞ΕܹͨA͕બ͞ΕΔ֬ p(A | xA,xB)

ΛϩδεςΟοΫγάϞΠυؔΛ༻͍ͯ࣍ͷΑ͏ʹ

ද͢ݱΔɽ

p(A | xA,xB) =
1

1 + exp{−(f(xA)− f(xB))}

=
1

1 + exp{−⟨β,φ(xA)− φ(xB)⟩}
(3)

͕ͨͬͯ͠ɼܹର (A,B)ʹର͢ΔൺֱஅͰAΛ

બͨ͠ͱ͖ 1ɼBΛબͨ͠ͱ͖ 0ͱͳΔΑ͏ͳൺ
ֱஅΛද͢ม y ͱɼಛྔରͷʢࣸ૾ޙͷʣࠩ

φ(xA) − φ(xB)͕༩͑ΒΕΕɼ2Ϋϥεͷϩδε
ςΟοΫճؼͱಉ༷ʹϞσϧͷύϥϝʔλ β Λֶश

͢Δ͜ͱ͕Ͱ͖Δɽ

ϩδεςΟοΫճؼͷΈΛ༻ֶ͍ͨशʹɼԠ

ߘॏΈ͚Λಋೖ͢Δํ๏ͱͯ͠ɼຊͮ͘جʹؒ࣌

Ͱ 2छྨͷํ๏Λݕ౼ͨ͠ɽ1ͭͷํ๏ɼൺֱ
அ y ʹରͯ͠ॏΈ͚Λํ͏ߦ๏Ͱ͋ΔɽԠ࣌

ؒ tʹର͢ΔॏΈ w(t)Λ༻͍ͯॏΈ͚ͨ͠ൺֱ

அ ỹ࣍ͷࣜͰද͞ΕΔɽ

ỹ = w(t)(y − 0.5) + 0.5 (4)

͜ͷॏΈ͚ʹΑͬͯɼখ͍͞ॏΈʹରԠ͢Δ ỹ 

0.5ʹ͚ۙͮΒΕΔɽ͕ͨͬͯ͠ɼԠ͕ؒ࣌ඇৗʹ
͍߹ͦΕͧΕͷ͕ܹબΕΔ͕֬ಉ͡ͱ

Έͳ͞ΕΔ͜ͱʹͳΔɽ

2ͭͷํ๏ɼߦࢼʹରͯ͠ॏΈ͚Λํ͏ߦ๏Ͱ
͋ΔɽN ճͷߦࢼʹΑͬͯಘΒΕͨൺֱஅͷू߹Λ

{yi}Ni=1ɼ׆ಈͷಛྔରͷू߹Λ {(xA
i ,x

B
i )}Ni=1ɼ

Ԡؒ࣌ͷू߹Λ {ti}Ni=1ͱ͢ΔɽϩδεςΟοΫճ

ΔରΛॏΈ͚͓ʹؼ w̃iΛ༻͍ͯ࣍ͷΑ͏ʹॏ

Έ͚͢Δɽ

N∑

i=1

w̃i{yi log pi + (1− yi) log(1− pi)} (5)

͜͜Ͱɼpi = p(A | xA
i ,x

B
i )Ͱɼw̃i =

w(ti)∑N
j=1 w(tj)



͕ 1ʹͳΔΑ͏ʹਖ਼نԽ͞ΕͨԠͮ͘جʹؒ࣌
ॏΈͰ͋Δɽ͜ΕʹΑͬͯɼϞσϧͷֶश࣌ʹԠ࣌

͕͍ؒߦࢼΛॏ͠ࢹɼԠ͕ؒ࣌͘৴པͷ͍

Λখ͘͢͞Δ͜ͱ͕Ͱ͖Δɽͳ͓ɼڹ༩͑ΔӨ͕ߦࢼ

w̃i = 1/N ͷͱ͖ɼࣜ (5)௨ৗͷϩδεςΟοΫճ
ͷରʹͳΔɽؼ

4 ධՁ࣮ݧ

4.1 ݅ݧ࣮

ඃ͝ऀݧͱʹɼԠͮ͘جʹؒ࣌ॏΈΛྀͯ͠ߟҹ

༧ଌϞσϧΛֶश͠ɼͦ ͷ༧ଌਫ਼ͷධՁΛͨͬߦɽ

·ͣɼલॲཧޙͷΤϙοΫͷޙࣔఄܹ 500–5000
msͷ۠ؒʹ͓͍ͯɼνϟωϧ͝ͱʹؒ࣌ϑʔϦΤ
มΛͨͬߦɽؒ࣌ϑʔϦΤมʹɼ͕͞ 500
msͷϋϛϯά૭Λ༻͍ɼؒ࣌γϑτΛ 250 msͱ͠
ɽ·ͨɼ4–100ͨ͠ࢉܭͯ HzʹରԠ͢ΔपϏϯ
ͷΈΛ༻͍ͨɽܹԻͱͯ͠༻͍ͨΤΞίϯԻԻ

ͳͲʹൺͯɼൺֱతఆৗతͰఄ͕͍ࣔؒ࣌ͨ

Ίɼ׆ಈಛͷؒ࣌มԽগͳ͍ͱ͑ߟΒΕΔɽͦ

͜Ͱɼؒ࣌ϑʔϦΤม͔ΒಘΒΕ࣓ͨքͷύ

ϫʔεϖΫτϧͷྻܥ࣌Λํؒ࣌ʹฏ͠ۉɼͦͷ

ฏํࠜΛ࣓քͷपಛྔͱͨ͠ɽ

ؒ࣌ϑʔϦΤมΛ༻͍ͯநग़͞Εͨपಛ

ྔपɼνϟωϧɼߦࢼͷํΛͭ࣋ 3֊ͷς
ϯιϧͱͳΔɽ͜ͷςϯιϧ͔Β NTFΛ༻͍ͯɼς
ϯιϧͷଟߏݩ࣍Λྀͨ͠ߟ ͷಛྔΛநݩ࣍50
ग़ͨ͠ɽͳ͓ɼશͯͷಛྔʹରͯ͠ɼ֤ݩ࣍ͷε

έʔϧΛଗ͑ΔͨΊඪ४ԽΛͨͬߦɽ

Ԡͮ͘جʹؒ࣌ॏΈ͚ͷ༗ޮੑΛ͢ূݕΔͨ

ΊɼൺֱஅͱߦࢼͷͦΕͧΕʹରͯ͠ॏΈ͚Λߟ

ֶྀͯ͠शͨ͠ϞσϧʢͦΕͧΕ wLR1ɼwLR2ʣʹ
Ճ͑ɼॏΈ͚ͳ͠ͷϩδεςΟοΫճ͍ͯͮجʹؼ

ֶशͨ͠ϞσϧʢLRʣͱɼSVMʹֶ͍ͯͮجशͨ͠
ϞσϧͰධՁΛͨͬߦɽ·ͨɼ͍ͣΕͷϞσϧΧʔ

ωϧ๏Λ༻͍ͯඇઢܗԽ͠ɼΧʔωϧؔʹΨ

γΞϯΧʔωϧΛ༻͍ͨɽ

4.2 ධՁํ๏

ֶश͞ΕͨϞσϧͷ༧ଌਫ਼ͷධՁईɼςε

τσʔλ͔ΒҰରൺֱஅΛ༧ଌ͠ɼܭଌʹ͓͍࣮ͯ

ͷਖ਼ղͱͨ͠ɽ࣌͞Εͨൺֱஅͱൺͨهʹࡍ

۩ମతʹɼֶशͨ͠ϞσϧΛ༻͍ͯςετσʔλ

ͷಛྔ͔ΒҹͷईΛ༧ଌͨ͠ޙɼܹରʹ

ରԠ͢Δ 2ͭͷ༧ଌईͷࠩΛ͠ࢉܭɼͦͷූ߸
͔ΒҰରൺֱஅΛ༧ଌͨ͠ɽ

ϞσϧͷੑධՁʹɼ10ׂަࠩূݕΛ༻͍ͨɽ
֤ϞσϧʹΧʔωϧؔॏΈ w(t)ͷݮਰ։࣌࢝

ؒ τ ͳͲɼ͍͔ͭ͘ͷϋΠύʔύϥϝʔλΛͨͭ࣋

Ίɼׂ͞ΕͯͰֶ͖ͨशσʔληοτΛ͞Βʹ 10
ׂ͠ɼަࠩূݕʹΑͬͯ࠷దͳϋΠύʔύϥϝʔλ

Λઃఆͨ͠ɽ

4.3 ݁Ռɾߟ

ඃ͝ऀݧͱʹֶशͨ͠ΤΞίϯԻͷྋ͠͞ɼ͓Α

ͼ·͠͞ʹର͢Δ 4छྨͷҹ༧ଌϞσϧͷฏۉ
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Fig. 3 Mean prediction accuracies of paired compara-
tive judgment on coolness. Each error bar indicates stan-
dard deviation.
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Fig. 4 Mean prediction accuracies of paired compar-
ative judgment on preference. Each error bar indicates
standard deviation.

ਖ਼ղΛɼͦΕͧΕ Fig. 3ɼ4ʹࣔ͢ɽ
ྋ͠͞ɼ͓Αͼ·͠͞ͷ͍ͣΕͷධՁʹ͓͍ͯ

ɼฏۉਖ਼ղ͕࠷͍ߴϞσϧඃ͝ऀݧͱʹҟ

ͳΔ݁Ռͱͳͬͨɽඃऀݧ 3ͷྋ͠͞ͷධՁͷͨΊͷ
ҹ༧ଌϞσϧͷਫ਼ɼԠؒ࣌ʹΑΔॏΈΛߟ

ྀͨ͠߹ʹ 60%ۙ͘Λ͓ࣔͯ͠Γɼଞͱൺͯ
Ԡ͕͍ؒ࣌࣌ͷಛྔ͔Βҹͷ༧ଌʹد༩͢Δ

׆ಈύλʔϯΛଊ͑Δ͜ͱ͕Ͱ͖ͨͱ͑ߟΒΕΔɽ

͔͠͠ͳ͕Βɼશମతʹਖ਼ղͷΒ͖͕ͭେ͖͘ɼ

֤Ϟσϧͷਫ਼ʹ༗ҙͳࠩݟΒΕͳ͔ͬͨɽ·ͨɼ

͕ؒ࣌ճ༻͍ͨॏΈͰɼԠࠓ 0 ms͔Βݮਰ։࢝
ؒ࣌ τ ·ͰʹॏΈ͕ 0.7ഒʹͳΓɼτ ҎͷॏΈ͕Ұ

ఆͱ͍͏Θ͚Ͱͳ͍ɽࠓճͱҟͳΔॏΈؔΛ

༻͍Δ͜ͱͰϞσϧͷਫ਼্͕͢ΔՄੑ͕͋Δ

ͱ͑ߟΒΕΔɽ

ਖ਼ղͷΒ͖͕ͭେ͖͍͜ͱɼ༧ଌਫ਼͕σʔ

ληοτͷׂʹେ͖͘ґଘ͍ͯ͠Δ͜ͱΛදͯ͠

͍Δɽ͜ͷݪҼͱͯ͠ɼݸʑͷൺֱஅͷ࣭͕ۉҰ

Ͱͳ͍͜ͱͷଞʹɼ׆ಈಛྔͷੑ݈ؤͷ͕͞

ऴྃલʹஅͷͨΊͷࣔఄܹΒΕΔɽಛʹɼ͑ߟ

Ϙλϯೖྗ͕͞ΕΔ߹͋ͬͨ͜ͱ͔ΒɼܹԻ

ௌऔ࣌ͷ࣓քʹࢦͷӡಈʹؔ࿈͢ΔԠ͕ॏ͠ɼ

ಛྔʹӨڹΛ༩͑ͨՄੑ͑ߟΒΕΔɽ͜ͷӨ

ͷऀݧඃʹ࣌ଌܭΛআ͘ํ๏ͷҰͭͱͯ͠ɼڹ

ҙਂ͍ࣔڭͷଞʹɼࣔఄܹऴ͔ྃΒҰఆޙؒ࣌ʹ

அͷηογϣϯΛઃ͚Δ͜ͱ͕͛ڍΒΕΔɽ·ͨɼ

அηογϣϯʹ͓͍ͯͰ͖Δ͚ͩૣ͘Ϙλϯೖྗ͢

ΔΑ͏ʹࣔ͢ڭΔ͜ͱͰɼԠؒ࣌ʹஅͷ͠͞

͕ΑΓ͖ͬΓͱө͞ΕɼΑΓਖ਼֬ͳॏΈ͚͕Ͱ

͖ΔՄੑ͋Δɽ

5 ·ͱΊ

ҹ༧ଌϞσϧͷ༧ଌਫ਼Λվળ͢ΔͨΊɼൺֱ

அ·ͰͷԠ͍ͯͮجʹؒ࣌அͷ৴པΛࣔ͢

ॏΈΛࢉग़͠ɼॏΈΛϞσϧͷֶशʹऔΓೖΕΔख

๏ΛఏҊͨ͠ɽఏҊ๏ʹΑͬͯɼϞσϧͷֶश࣌ʹɼ

Ԡ͕ؒ࣌͘৴པੑ͕͍ͱ͑ߟΒΕΔஅࢼ

Λখ͘͢͞Δ͜ͱ͕Ͱ͖ΔɽڹͷӨߦ

ϞσϧͷੑධՁͷ݁Ռɼֶश࣌ͷॏΈ͚ʹΑ

Δ༗ҙͳ༧ଌਫ਼্ݟΒΕͳ͔ͬͨɽϞσϧͷਫ਼

্ͷͨΊʹɼଞͷॏΈؔͷݕ౼ɼܹԻௌ

औ࣌ͷ࣓քʹӨڹΛ༩͑ͳ͍Α͏ͳൺֱஅͷܭ

ଌ͕ඞཁͱ͑ߟΒΕΔɽ

ँࣙ ຊڀݚͷҰ෦ɼJSPSՊݚඅ JP18K19820ͷ
ॿΛड͚ͨͷͰ͋Δɽ
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