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ಉظʗಉظͱͷؔΛௐࠪͨ͠ [4,5]ɽҹͱ׆ಈ

ͱͷؒʹ͍͔ͭ͘ͷ૬͕ؔݟग़͞ΕͨͷͷɼͦΕ

Βͷ૬ؔେ͖͘ͳ͔ͬͨɽ

ͦͷҰํͰɼ࣓ք͔Βநग़ͨ͠׆ಈಛྔΛ

ҹͷईΛਪఆ͢ΔҹײɼΤΞίϯԻͷௌʹج

༧ଌϞσϧΛߏங͠ɼΑΓ݈ؤͳΤΞίϯԻͷҹධ

Ձࢦඪͷߏஙɼ͓Αͼҹͱؔ࿈ͷ͋Δ׆ಈͷந

ग़ʹऔΓΜͰ͖ͨ [6−8]ɽଟνϟωϧͰܭଌ͞Ε

Δ࣓քͷؒ࣌ʵपදݱܭଌνϟωϧؒͷί

ώʔϨϯεଟߏݩ࣍Λͪ࣋ɼςϯιϧͰද͢ݱ

Δ͜ͱ͕Ͱ͖Δɽςϯιϧͷଟߏݩ࣍Λଊ͑ͨ

ಛྔΛநग़͢ΔͨΊɼNon-negativeݩ࣍ Tensor Fac-
torization (NTF)[9] ͍ͯ༺ख๏Λ͜Ε·Ͱ͍ͨͮجʹ
͖ͨɽ·ͨɼҹͷ༧ଌʹد༩͢ΔಛྔΛநग़͢Δ

ͨΊɼDiscriminant Non-negative Tensor Factorization
(DNTF)Λ༻͍ͯɼNTFʹΑΔಛྔநग़ʹܹରʹ
ର͢Δ༏ྼͷஅΛऔΓೖΕͨ [7]ɽ͔͠͠ͳ͕Βɼ͜

ΕΒͷಛྔΛ༻͍ͯɼྋ͠͞ɼ·͠͞ʹؔ͢ΔҰ

ରൺֱஅΛࢣڭσʔλͱֶͯ͠शͨ͠ҹ༧ଌϞ

σϧ [6]ͷ༧ଌਫ਼ 60%ఔʹ͗ͣ͢ɼݱঢ়Ͱ͜
ΕΒͷ׆ಈࢦඪʹΑΔҹධՁ࣮ݱతͰͳ͍

ͱݴΘ͟ΔΛ͑ͳ͍ɽ

NTFͰݩͷςϯιϧΛۙͨ͠ࣅϞσϧͱͷࠩޡ
ͷ࠷খԽ͕ߦͳΘΕΔɽ·ͨ DNTFͰɼநग़͞Ε
Δಛྔ͕Ϋϥεຖʹ͞ΕΔΑ͏ͳϖφϧςΟΛ

NTFͷؔࠩޡʹՃͨ͠ଛࣦ͕ؔ࠷খԽ͞ΕΔɽ
͜ͷΑ͏ʹ NTFʹͮ͘جख๏Ͱɼ͋ΔఔϞσϧ
ͱͷ͕ࠩޡখ͘͞ͳΔΑ͏ʹجఈಛྔ͕நग़͞

∗Brain cortical feature extraction using Multilinear Discriminant Analysis for estimating subjective auditory impres-
sions. by YANO, Hajime (Kobe Univ./AIST), TAKIGUCHI, Tetsuya, ARIKI, Yasuo (Kobe Univ.), KAMIYA, Masaru
(DENSO Corp.), NAKAGAWA, Seiji (Chiba Univ./AIST).

ΕΔ͕ɼ͜ͷ͜ͱҹͷ༧ଌͷͨΊͷಛྔநग़

ʹඞͣ͠༗ޮͰͳ͍ͱ͑ߟΒΕΔɽྫ͑ɼ಄ൽ

ͷ֎ଆͰ؍ଌ͞ΕΔ࣓քʹ 10 Hzपลͷ
ಈ͕ଟؚ͘·ΕɼͦΕΑΓ͍ߴपͷͷύ

ϫʔप͕͘ߴͳΔʹͭΕݮগ͍͕ͯ͘͠

͋Δɽ͍पଳͷύϫʔΛଟؚ͘Ήಛྔͷ

߹ɼͦͷมಈΛද͢ݱΔجఈ͕ಘΒΕ͘͢ɼߴ

͍पʹௌײҹͱؔ࿈ੑ͕͋ͬͨͱͯ͠ɼ

ͦͷಛ͕͏·͘நग़͞Εͳ͍Մੑ͕͑ߟΒΕΔɽ

ຊߘͰɼҹ༧ଌϞσϧͷ༧ଌਫ਼্ͷͨΊͷ

ಛྔநग़ख๏ͱͯ͠ɼMultilinear Discriminant Anal-
ysis (MDA) [10] Λ༻͍ͨಛྔநग़ΛࢼΈͨɽMDA
Ϋϥεϥϕϧ͕༩͞Εͨςϯιϧ͔ΒͳΔσʔ

ληοτΛΫϥε͝ͱʹͤ͞ΔΑ͏ͳมΛֶ

श͠ɼϞσϧͱͷࠩޡͷ࠷খԽߦΘΕͳ͍ɽൺֱ

அΛΫϥεʹରԠͤͯ͞MDAΛ༻͍Δ͜ͱͰɼֶश
σʔλ͔Βҹͷ༧ଌʹ༗༻ͳಛͷநग़͕ظͰ

͖Δɽ࣓ք͔Βͨ͠ࢉܭपಛྔͷςϯιϧ

ʹMDAɼNTFɼDNTFΛͦΕͧΕద༻ͯ͠நग़ͨ͠
ಛྔ͔Βɼҹ༧ଌϞσϧΛߏங͠ɼͦͷ༧ଌਫ਼

͔ΒMDAʹΑΔಛྔநग़ͷ༗ޮੑΛͨ͠ূݕɽ

2 ࣓քσʔλ

2.1 Իܹ

༻ंͷӡసऀͷண࠲ҐஔʢϔουϨετۙʣͰ

༧ଌූ߸ԽʢLinearܗɼઢʹجଌ͞ΕͨΤΞίϯԻΛܭ
Predictive Coding: LPCʣʹΑͬͯεϖΫτϧแབྷΛ
நग़͢Δ͜ͱͰϞσϧԽ͞ΕͨΤΞίϯԻ [11]Λ༻͍

มಈؒ࣌ͨ͠ɽ͜ͷϞσϧԻʹର͠ɼ࡞ԻΛܹͯ

ͱͯ͠ਖ਼ݭʹΑΔৼ෯มௐΛ͠ࢪɼมௐपΛม

Խͤͯ͞ 7छྨͷܹԻʢ0ʢมௐͳ͠ʣɼ0.2ɼ0.4ɼ
0.6ɼ0.8ɼ1.6ɼ3.2 HzʣΛ࡞ͨ͠ɽͳ͓ɼܹԻͷ
ؒ࣌ଓ࣋ 5 sɼมௐ Իѹܹఆ͠ɼݻʹ0.15
ඃऀݧຖʹɼมௐप 0 Hzʢมௐͳ͠ʣͷܹԻ
ʠ͕͖ͬΓͱฉ͑͜ɼͳ͓͔ͭͪΐ͏Ͳྑ͍ͱ͡ײ

Δʡେ͖͞ʹઃఆͨ͠ɽ
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2.2 ଌํ๏ܭ

ՃͷಉҙΛಘͨௌ݈֮ৗऀࢀݧ࣮ 8໊ʢஉੑ 6໊ɼ
ঁੑ 2໊ɼ21–24ࡀʣΛඃऀݧͱ͠ɼܹԻௌऔ࣌ͷ
࣓քΛܭଌͨ͠ɽ࣓քܭଌʹઌཱͬͯɼඃ͝ऀݧ

ͱʹ 7ͭͷܹԻʹର͢Δྋ͠͞ɼ͓Αͼ·͠͞
ͷईΛҰରൺֱ๏ʹΑͬͯௐࠪ͠ɼ֤ҹͷई

͕࠷େɼ࠷খͱͳΔܹԻΛؚΉܭ 4ͭͷܹԻ
Λબͨ͠ɽඃऀݧʹ 4ͭͷܹͷ͏ͪ 2ͭͣͭΛ
࿈ଓతʹఄࣔ͠ɼྋ͠͞ɼ·͠͞ͷ֤ج४ʹ͓͚Δ

༏ྼΛධՁͤͨ͞ɽͳ͓ɼܹԻૠೖܕΠϠϗϯʹ

Αͬͯඃऀݧͷ྆ࣖʹఄࣔ͞Εͨɽ

࣓քܭଌ࣓ؾγʔϧυϧʔϜͰ 122chશ಄
,ଌγεςϜʢNeuromag-122TMܭ࣓քܕ Neuromag
Ltd.ʣΛ༻͍ͯߦΘΕͨɽશ 122chͰܭଌ͞Ε࣓ͨ
ք৴߸௨աଳҬ͕ 0.03–100 HzͷΞφϩάόϯυύ
εϑΟϧλΛ௨աͨ͠ޙɼ400 HzͰαϯϓϦϯά͞
Εͨɽ

2.3 σʔλͷલॲཧ

શ 122νϟωϧͰܭଌ͞Εͨ raw data͔Βɼ֤
ܹఄࣔΛ 0 msͱͯ͠ɼ500–5000 msͷ۠ؒΛΤϙο
Ϋͱͯ͠Γग़ͨ͠ɽ·ͨɼෆྑνϟωϧͱஅ͞Ε

ͨνϟωϧͷ৴߸༻͍ͣɼઈର͕ 3000 fT/cmΛ
͑ͨ৴߸͕͍ͣΕ͔ͷνϟωϧʹؚ·ΕΔΤϙοΫ

औΓআ͍ͨɽ͞Βʹ࣍ 2ͷ IIRϑΟϧλΛ༻͍ͯ
ΘΕΔࢥ༝དྷͱݯి 60 HzͷΛআͨ͠ڈɽ

3 Multilinear Discriminant Analysis Λ༻
͍ͨಛྔநग़

3.1 Multilinear Discriminant Analysis

N ͷݸ n֊ͷςϯιϧͰද͞ΕΔαϯϓϧ͔Βͳ

ΔσʔληοτΛ {Xi ∈ Rm1×···×mn}1≤i≤N ͱද͢ɽ

·ͨɼ͜ͷσʔληοτ (n+1)֊ͷςϯιϧͰ

ද͞ΕΔɽ͜ͷΑ͏ͳςϯιϧͰද͞ΕΔσʔλΛ

ϕΫτϧԽͯ͠ಛྔͱͯ͠༻͍Δͱɼେͳ

ͷढ͍ͷ͕ੜ͡Δɽ·ͨɼϕΫݩ࣍ͱͳΓݩ࣍

τϧԽͨ͠ςϯιϧΛ Principal Component Analysis
(PCA)Linear Discriminant Analysis (LDA)ͱ͍ͬͨ
ϕΫτϧʹݮݩ࣍ͮ͘جख๏ʹΑͬͯݩ࣍ͷಛ

ྔநग़Λ͜͏ߦͱ͕͑ߟΒΕΔ͕ɼݩͷςϯιϧ͕

ΒΕΔɽ͑ߟࣦΘΕͯ͠·͏ͱߏతͳݩ࣍ଟͭ࣋

Multilinear Discriminant Analysis (MDA) LDAΛ
ςϯιϧʹର֦ͯ͠ுͨ͠ख๏Ͱ͋Γɼ֤αϯϓϧ͕

Ϋϥε͝ͱʹΕΔΑ͏ʹςϯιϧͷ෦ۭؒΛֶ

श͢Δ [10]ɽMDAͰ LDAͱಉ༷ʹɼมޙͷαϯ
ϓϧͷ͕࠷େɼ͢ͳΘͪɼΫϥεؒมಈ͕େ͖

͘ɼΫϥεมಈ͕খ͘͞ͳΔΑ͏ͳมΛٻΊΔɽ

͜ͷ࠷େԽ࣍ͷࣜͰද͞ΕΔɽ

max
Uk|nk=1

∑
cNc∥Xc×1U1· · ·×nUn−X×1U1· · ·×nUn∥2∑
i∥Xi×1U1· · ·×nUn−Xci×1U1· · ·×nUn∥2

(1)
͜͜ͰɼXcΫϥε cʹଐ͢Δαϯϓϧͷฏۉͷς

ϯιϧɼX શαϯϓϧͷฏۉςϯιϧɼNcΫϥ

ε cʹଐ͢Δαϯϓϧɼci i൪ͷαϯϓϧͷΫ

ϥεͰ͋Δɽ·ͨɼUk ∈ Rmk×m′
k , k = 1, . . . , nߦ

ྻͰ͋Δɽ×k  kϞʔυੵͱݺΕɼY = X ×k U

࣍ͷΑ͏ʹఆٛ͞ΕΔɽ

Yi1,...,ik−1,ik+1,...,in =
mk∑

i=1

Xi1,...,ik−1,i,ik+1,...,inUi,j

(2)
kϞʔυੵςϯιϧΛ k൪ͷํͷϕΫτϧͷू

߹ͱ࣌ͨ͑ߟʹɼͦͷू߹ͷ֤ϕΫτϧʹྻߦʹΑ

ΔઢܗมΛֻ͚Δ͜ͱΛද͠ɼࣜ (1)Ͱɼn֊ͷ

ςϯιϧͷͯ͢ͷํʹ 1ճͣͭجఈྻߦ Uk ʹ

ΑΔઢܗมΛ͍ͯ͠ࢪΔ͜ͱʹͳΔɽ

MDAͰࣜ (1)ͷ࠷େԽͷղͱͳΔ nݸͷม

,ఈU1جͷ . . . ,UnΛٻΊΔ͕ɼͯ͢ͷ

ࠔΊΔ͜ͱٻͰɼดͨ͡ղΛܗఈʹؔͯ͠ඇઢج

Ͱ͋ΔɽͦͷͨΊɼ1ͭͷجఈྻߦʹؔ͢Δ࠷େԽ
Λॱ൪ʹऩଋ͢Δ·Ͱ܁Γฦ͠ɼͯ͢ͷجఈྻߦ

ΛٻΊΔɽجఈ Uk ͷ 1ճͷߋ৽࣍ͷΑ͏ʹ͏ߦɽ

U∗
k = argmax

U k

Tr(UT
kS

(k)
b Uk)

Tr(UT
kS

(k)
w Uk)

(3)

͜͜Ͱɼ

S(k)
b =

∏
o ̸=k mo∑

j=1

∑

c=1

Nc(X
c,k
j −X

k
j )(X

c,k
j −X

k
j )

T (4)

S(k)
w =

∏
o ̸=k mo∑

j=1

∑

c=1

(Xi,k
j −X

ci,k
j )(Xi,k

j −X
ci,k
j )T

(5)

Ͱ͋ΓɼX
c,k
j ɼX

k
jɼXi,k

j ͦΕͧΕɼςϯιϧXcɼ

XɼXiͷ k൪ͷํͷఴߦ͕ࣈͷఴࣈͱͳΔΑ͏

ฒͼସ͑ͨͱ͖ͷʹྻߦʹ j ൪ͷྻϕΫτϧΛද

͢ɽࣜ (3)ͷ࠷େԽ LDAͷΞϧΰϦζϜΛ༻͍ͯ
ղ͘͜ͱ͕Ͱ͖Δɽ

ͳ͓ɼجఈ Uk ʹ͍ͭͯɼݩͷςϯιϧͷ k ൪

ͷํͷαΠζ mk ΑΓগͳ͍ͷجఈ͕มʹ༻

͍ΒΕΔ͜ͱͰɼೖྗ͞ΕͨςϯιϧΑΓখ͍͞

αΠζͷςϯιϧʹม͞ΕΔͨΊɼMDAʹΑͬͯ
ͱ͕Ͱ͖Δɽ͜͏ߦΛݮݩ࣍

3.2 ൺֱஅͷಋೖ

MDAΛ༻͍ͯɼ࣓ք͔ΒಘΒΕͨಛྔͷςϯ
ιϧ͔Βɼܹରʹର͢ΔҰରൺֱஅΛྀͨ͠ߟ
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ಛྔநग़Λͨͬߦɽ·ͣɼൺֱஅΛ 2ͭͷΫϥε
ʹରԠͤ͞ΔͨΊɼൺֱ͢Δ 2ͭͷͪ͏ܹɼઌʹఄ
ࣔ͞ΕܹͨΛબΜͩ߹ͱɼޙʹఄࣔ͞Εܹͨ

ΛબΜͩ߹ͰͦΕͧΕҟͳΔΫϥεϥϕϧΛ༩

ͨ͠ɽ࣍ʹɼܹରʹରԠ͢Δ 2ͭͷಛྔςϯι
ϧͷมޙͷ͕ࠩɼൺֱஅʹରԠ͢ΔΫϥε͝ͱ

ʹ͞ΕΔΑ͏ʹجఈU1, . . . ,UnΛٻΊͨɽܹ

ର (A,B)ʹରԠ͢ΔಛྔςϯιϧΛ XAɼXB ͱ

͢Δͱɼมޙͷࠩ࣍ͷࣜͰද͞ΕΔɽ

XA ×1 U1 · · ·×n Un −XB ×1 U1 · · ·×n Un

= (XA −XB)×1 U1 · · ·×n Un (6)

͕ͨͬͯ͠ɼ2ͭͷಛྔςϯιϧͷࠩXA −XB ʹ

2ΫϥεͷMDAΛద༻͢Δ͜ͱʹΑͬͯɼൺֱஅ
Λྀ͠ߟͳ͕ΒɼݩͷςϯιϧΑΓখ͍͞αΠζͷ

ςϯιϧͱͯ͠ɼݩ࣍ಛྔΛಘΔ͜ͱ͕Ͱ͖Δɽ

4 ධՁ࣮ݧ

4.1 Ϟσϧͷߏங

MDAΛ༻͍ͯநग़ͨ͠ಛྔΛ༻͍ͯɼඃऀݧຖ
ʹΤΞίϯԻͷྋ͓͠͞Αͼ·͠͞ͷҹ༧ଌϞ

σϧΛߏங͠ɼͦͷ༧ଌਫ਼ͷධՁΛͨͬߦɽ

·ͣɼ࣓քͷ raw data͔ΒΓग़͞ΕͨΤϙοΫ
͔Βɼνϟωϧ͝ͱʹؒ࣌ϑʔϦΤมΛ༻͍ͯ࣌

ؒʵपੳΛޙͨͬߦɼৼ෯ͷΈΛऔΓग़͠

ͨɽΤΞίϯԻԻͳͲʹൺͯɼൺֱతఆৗతͰ

มԽগͳؒ࣌ಈಛͷ׆͍ͨΊɼ͕ؒ࣌ࣔఄ

͍ͱ͑ߟΒΕΔɽͦ͜Ͱɼؒ࣌ϑʔϦΤมͷ֤ϑ

ϨʔϜΛ 1αϯϓϧͱͯ͠ѻ͍ɼϞσϧͷֶशσʔ
λΛ૿Ճͤͨ͞ɽؒ࣌ϑʔϦΤม͕͞ 500
msͷϋϛϯά૭Λ༻͍ͯɼ250 ms͝ͱʹͨ͠ࢉܭɽ
·ͨɼͯ͢ͷपϏϯͷ͏ͪ 4–100 HzʹରԠ͢
ΔपϏϯͷΈΛ༻͍ͨɽ

ؒ࣌ϑʔϦΤมΛ༻͍ͯநग़͞Εͨपಛ

ྔपɼνϟωϧɼߦࢼͷํΛͭ࣋ 3֊ͷςϯ
ιϧͱͳΔɽ͜ͷςϯιϧʹ n = 2ͷ߹ͷMDAΛ
ద༻͠ɼपํͱνϟωϧํͷجఈU1,U2Λ

ಘͨɽجఈʹΑΔมʹΑͬͯݩͷςϯιϧͷप

ͱνϟωϧํͷαΠζ͕খ͘͞ͳͬͨ 3֊ͷςϯι
ϧΛɼ͝ߦࢼͱʹͬͯಘΒΕΔεϥΠεʢm′

1×m′
2

ͷྻߦʣΛϕΫτϧԽ͠ɼಛྔͱͨ͠ɽͳ͓ɼप

جఈͱνϟωϧجఈͷಉ͡ʹ͠ɼجఈ

5ɼ7ɼ10ͱͨͨ͠Ίɼಛྔͷݩ࣍ͦΕͧΕ 25ɼ
49ɼ100ͱͳͬͨɽ
͜Ε·Ͱ༻͍͖ͯͨNTF͓ΑͼɼDNTFʹΑΔಛ
ྔͱMDAʹΑΔಛྔΛൺֱ͢ΔͨΊɼपಛ
ྔͷςϯιϧʹର͠ɼNTFɼDNTFΛద༻ͯ͠MDA
ʹΑΔಛྔͱಉ͡ݩ࣍ͷಛྔΛநग़ͨ͠ɽͳ

͓ɼશͯͷಛྔʹରͯ͠ɼ֤ݩ࣍ͷεέʔϧΛଗ͑

ΔͨΊඪ४ԽΛͨͬߦɽ

ҹ༧ଌϞσϧ͜Ε·Ͱͱಉ༷ͷϞσϧ [6]Λ༻

͍ͨɽ͜ͷҹ༧ଌϞσϧɼܹରʹରԠ͢Δೖ

ྗಛྔରͷࠩΛɼൺֱஅʹରԠ͢Δ 2ͭͷΫϥ
εʹྨ͢ΔΑ͏ʹ Support Vector MachineͷΈ
Λ༻ֶ͍ͯश͞ΕΔ [12]ɽΧʔωϧؔʹΨγΞϯ

ΧʔωϧΛબ͠ɼඇઢܗͳϞσϧΛߏஙͨ͠ɽ

4.2 ධՁํ๏

Ϟσϧͷ༧ଌਫ਼ͷධՁɼςετσʔλ͔ΒҰ

ରൺֱஅΛ༧ଌ͠ɼ࣓քܭଌ࣮ࡍ࣮͍͓ͯʹݧʹ

ग़͢Δ͜ࢉ͞Εͨൺֱஅͱൺͯɼਖ਼ղΛه

ͱͰͨͬߦɽ۩ମతʹɼֶशͨ͠ϞσϧΛ༻͍ͯς

ετσʔλͷಛྔ͔ΒҹͷईΛ༧ଌͨ͠ޙɼ

ରʹରԠ͢Δܹ 2ͭͷ༧ଌईͷࠩΛ͠ࢉܭɼͦ
ͷූ߸͔ΒҰରൺֱஅΛ༧ଌͨ͠ɽ1ճͷܹରͷ
ఄࣔʹରͯ͠ɼؒ࣌ϑʔϦΤมͷϑϨʔϜͩ

͚ൺֱஅ͕ಘΒΕΔͨΊɼશϑϨʔϜͰଟܾΛ

ͱΓɼͦͷܹରʹର͢Δൺֱஅͱͨ͠ɽͳ͓ɼϞ

σϧͷύϥϝʔλ 5ׂͷަࠩূݕͰܾఆͨ͠ɽ

4.3 ݁Ռɾߟ

NTFɼDNTFɼMDAʹΑΔಛྔΛ༻͍ͯߏங͠
ͨҹ༧ଌϞσϧʹΑͬͯ༧ଌͨ͠ྋ͠͞ɼ·͠͞

ʹؔ͢Δ 8ਓͷඃऀݧͷҰରൺֱஅͷฏۉਖ਼ղ
Λ Fig. 1ɼ2ʹͦΕͧΕࣔ͢ɽ
ྋ͠͞ͷධՁͰɼ͍ͣΕͷݩ࣍Ͱ NTFΛ༻

͍ͨ߹͕࠷ฏۉਖ਼ղ͕͘ߴɼMDAΛ༻͍ͨ
߹ͷฏۉਖ਼ղ͕࠷͘ͳͬͨɽ·͠͞ͷධՁʹ

͓͍ͯɼͯ͢ͷݩ࣍Ͱ NTFΛ༻͍ͨ߹͕࠷
ฏۉਖ਼ղ͕͕͔ͨͬߴɼMDAΛ༻͍ͨ࣌ͷਖ਼ղ
 NTFͱಉఔͷฏۉਖ਼ղͱͳͬͨɽͦͷҰํ
ͰɼDNTFΛ༻͍ͨ߹ͷਖ਼ղ͕Ͳͷݩ࣍Ͱ࠷
͘ͳ͕ͬͨɼDNTFͷύϥϝʔλྋ͠͞ͷධՁ
ͱಉ༷ͷύϥϝʔλΛ༻͍͓ͯΓɼύϥϝʔλௐʹ

Αͬͯਖ਼ղ্͕͕ΔՄੑ͕͋Δͱ͑ߟΒΕΔɽ

DNTFͱMDAֶशσʔλͷαϯϓϧ͕Ϋϥεؒ
ͰΕΔΑ͏ʹجఈΛֶश͢ΔͨΊɼ͜ΕΒͷख๏

աֶश͕͜ىΓ͍͢ͱ͑ߟΒΕΔɽࠓճͷྋ͠

͞ͷධՁʹ͓͍ͯɼMDAΛ༻͍ͨ߹ͷਖ਼ղͷ
Լաֶश͕ͨͨͬ͜ىΊͩͱ͑ߟΒΕΔɽ

ఈU1جͷɼMDAʹΑͬͯಘΒΕͨपํʹ࣍

ͱνϟωϧํͷجఈU2ͷྫΛ Fig. 3ʹࣔ͢ɽ͜ͷ
Ͱɼҹ༧ଌ࣌ఈ͕ಘΒΕͨͷྋ͠͞ͷධՁͷج

Ϟσϧͷਖ਼ղ 70%Ͱ͋ͬͨɽ֤جఈϕΫτϧͷ
ઈର͕େ͖͍ཁૉ͕ͦͷجఈͷมʹΑͬͯऔΓ

ग़͞ΕΔप·ͨνϟωϧͱ͑ߟΔ͜ͱ͕

Ͱ͖ΔɽFig. 3ΑΓɼ͍ߴपͷ͕औΓग़͞Ε
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Fig. 1 Mean prediction accuracies of paired-
comparative judgment on coolness. Each error bar
indicates standard deviation.
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Fig. 2 Mean prediction accuracies of paired-
comparative judgment on preference. Each error
bar indicates standard deviation.

Δجఈ͕ଟ͍͜ͱ͕Θ͔Δɽ·ͨνϟωϧجఈͰɼ

ۙͨ͠νϟωϧͰ͍ߴઈରΛ͓ࣔͯ͠Γɼہॴత

ͳྖҬͷಛΛऔΓग़͢جఈʹͳ͍ͬͯΔ͜ͱ͕Θ

͔Δɽ·ͨɼ͜ΕΒͷपྖҬ͕ྋ͠͞ͷҹ

ͱؔ࿈͕͋ΔՄੑ͕͑ߟΒΕΔɽ

5 ·ͱΊ

ΤΞίϯԻධՁͷͨΊͷҹ༧ଌϞσϧͷ༧ଌਫ਼

Λվળ͢ΔͨΊɼMDA Λ༻͍ͯҹͷ༧ଌʹ༗
༻ͳಛྔͷநग़ΛࢼΈͨɽྋ͠͞ͷධՁͰ NTFɼ
DNTFΛ༻͍ͨ߹ʹൺͯҰରൺֱஅͷਖ਼ղ͕
͘ɼ·͠͞ͷධՁͰ NTFͱಉఔͷਖ਼ղͰ
͋ͬͨɽҰํͰɼMDAͰಘΒΕΔجఈʹΑͬͯɼҹ
ͱؔ࿈ͷ͋Δൺֱతύϫʔͷখ͍͞׆ಈͷ͍

ಈΛऔΓग़ͤΔՄੑ͕ࣔ͞Εͨɽҹ༧ଌ

Ϟσϧͷਫ਼্ͷͨΊʹɼMDAͷجఈҹ༧
ଌϞσϧͷաֶशΛ͙ඞཁ͕͋Γɼྫ͑ਖ਼ଇԽ߲

ͷಋೖ͕͑ߟΒΕΔɽ

Fig. 3 An example of basis matrices U1 (top) and U2

(bottom) obtained by MDA.
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