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Abstract 
This article argues that the distributed semantic processing 

system in the human brain can be explored through individual 
typological differences, based on the dataset of the 2008 
Science article by Mitchell et al. on computational 
neurolinguistics. The crucial finding is that both modality-
specific and supramodal semantic areas, which have raised 
critical issues in neuro cognitive semantics and its meta-
analysis, could be extracted from a subgroup of subjects 
exhibiting mediocre precision by using different feature 
selection methods (ANOVA and Stability). This result might 
create new possibilities for human neuroscience by 
interlocking a single-subject analysis with methods for 
evaluation of individual variability and fMRI meta-analysis 
with collective data sources associated with various types of 
external knowledge system. 
 
Keywords  ̿ fMRI, MVPA, feature selection, individual 
variability, semantics. 
 

 ࡵࡌࡣ .1

 ே㛫ࡢゝㄒάືࠊࡾࡄࡵࢆ⬻ᶵ⬟ࡢࢢࣥࢪ࣮࣓

㡿ᇦᶵᲔᏛ⩦ࢆ㐺⏝ࠊࡋゝⴥࡢពฎ⌮ࡢ⚄⤒ᇶ┙

ẁ㝵ࡃᥥ࡚ࡋᆅᅗࢆ㎡᭩୰ࡢ⬻ࠊࡣ✲◊ࡿࡵồࢆ

ࢆ┙ᇶ⤒⚄ࡢ⌮ពฎࠊࡋࡋࠋ[1]ࡿ࠸࡛ࢇ㐍࡛ࡲ

ồࡣ✲◊ࡿࡵ⌧ᅾࠊࡢࡘ㝈⏺┤㠃ࡿ࠸࡚ࡋゝࡗ

࡚㐣ゝ࡛1ࡣࢀࡑࠋ࠸࡞)voxelsࣞࡢࣝ࣋ሗࡀಶேⓗ

ၥ㢟ࡢ᪉࠼ᤊࡢಶேᕪ࠺࠸ࡍⅭࢆ㇟⾲ศᩓࡿ࡞␗

 ౫(ሗࡢ࡞ឤࠊ㐠ືࡸ✀ឤぬ)ࢸࣜࢲࣔ(2

Ꮡ࠸࡞ࡋពฎ⌮ࡢ⚄⤒୰ᯡྠࡇࢆᐃ࠸ࡿࡍ

ࠊࡣ࡛✲◊ᮏࠋࡿ࠶ၥ㢟࡛࡞ᮏ㉁ㄽⓗࡢゝㄒάື࠺

Mitchell et alࡢ Scienceㄽᩥ[2]ጞࡿࡲィ⟬⚄⤒

ゝㄒᏛⓗࢆࢳ࣮ࣟࣉ᪂࡞ࡓどⅬ࡛ศᯒࠊ࡛ࡇࡿࡍ

ᥦࢆࡢศᯒࢱ࣓࡞ලయⓗࡿ࠺࠸ᢅྠࢆ⏺㝈ࡢࡇ

 ࠋ࠸ࡓࡋ♧

 

2. ィ⟬⚄⤒ゝㄒᏛࡢࡑ㝈⏺ 

Mitchellࠊࡣ[2]ࡽ≉ᐃࡢ༢ㄒ่⃭ᑐࡿࡍ⚄⤒ᛂ

(⬻ᶵ⬟ⓗ⏬ീࢱ࣮ࢹ)ࡢࡽࢀࡑࠊ༢ㄒࡢゝㄒࣗ࢟ࢻ

ࢀࡤᚩሗ(ព⣲ᛶ≉ࡿࡅ࠾ࢫࣃ࣮ࢥࢺ࣓ࣥ

ᚑᒓኚࢆ⪅๓ࠊࡋᚓྲྀࢆ(ࢱ࣮ࢹඹ㉳ࡢᇶᮏⓗㄒᙡࡿ

⚄ࠊࡤࢀࡍ⟭ィࢆࣝࢹᅇᖐࣔࡿࡍኚᩘ❧⊃ࢆ⪅ᚋࠊᩘ

⤒ᛂሗ࠸࡞ࡢᮍ▱ࡢ༢ㄒࡢ⬻ࡿࡼ㈿άࡶண ࡛

ィ⟬ゝㄒᏛ(⮬↛ゝㄒฎࡣᡭἲࡢࡇࠋࡓࡋ♧ࢆࡇࡿࡁ

ࡀ࡞ࡾ࠶࡛ࡢࡶ࡞ᮇⓗ⏬ࡿࡍྜ⤫ࢆᏛ⛉⤒⚄⬻(⌮

ࠋࡿ࠶࡛ࣝࣉࣥࢩ࡚ࡵࢃࡁࡣ࣒ࢬࣜࢦࣝࡢࡑࠊࡽ

Mitchell vࠊᅇᖐᘧ࡛ࡢୗࡓࡋ♧ᥦࡢࡽ ࡣ voxel ࠶࡛

ࡣᕥ㎶yvࠊࡾ vࡢ(ᐇ㦂่⃭ᑐᛂࡿࡍ)㈿ά್ࢺࢡ࣋

nࠊࣝ ᇶᮏືモࡣ࡛ࡇࡇ)ಶᩘࡢព⣲ᛶࡣ 25 ಶ)ࠊ

fi(w)ࠊࡣfMRIᐇ㦂่࡛⃭࡚ࡋྡࡓࢀࢃモ w (60ಶ

(ࡿ࡞ࡽモྡࡢ i ࡇࡇ)ࢫࣃ࣮ࢥࡢព⣲ᛶࡢ┠␒

ඹ㉳ࡿࡅ࠾(Google Web 1T 5-gram Version 1ࡣ࡛

☜⋡(㛵㐃ᛶࡢᙉࡢࡉᣦᶆ)ࠊcviࡣព⣲ᛶ iࡀvoxel 

vࡢ㈿ά㈉⊩ࡢ࣮ࢱ࣮࣓ࣛࣃ࣮ࣛ࢝ࢫࡿࡍ᥎ᐃ್࡛ࠊ

cvi௨እࡣほᐹ್࡛ࠋࡿ࠶ 

 
Science ㄽᩥ࡛ࡢᐇ㦂ཧຍ⪅ࡣィ㸷ே(P1,P2,͐,P9)

ᥥࢀࡒࢀࡑࡀ㇟ᣦ♧ᑐࡢモྡࡢ60ಶࡣࡽᙼࠊࡾ࠶࡛

fMRIࠊࡽࡀ࡞ぢࢆࣥࢧࢵࢹࡢࡁࣥࣙࢩࣉࣕ࢟ࡓࢀ ࢫ

ࡇࠋࡿࡍ㉳ࢆ࡞ᆺⓗᒓᛶࡢ㇟୰࡛ᑐࡢ࣮ࢼࣕ࢟

࠼ኚ࣒ࢲࣥࣛࢆᥦ♧㡰ࡢ่⃭ࠊࡣࢡࢫࢱ⌮ពฎࡢ

࡚ィ㸴ࠋࡿࢀࢃ⾜ࢺࢵࢭMitchell ᅇᖐᘧࡢグୖࠊࡣࡽ

ࡢࡇࠊࡵࡓࡃゎࢆ 6 ࢆ㈿άࡓࡋᏳᐃ࡚ࡌ㏻ࢆࢺࢵࢭ

ࠊ่ࢆvoxelsࡍ♧ ࠼⪄ࡿ࠸࡚ࡋ᭷ࢆሗࡿࡍ㛵⃭

ࡈࣉࢵࢸࢫࡢᕪホ౯ࠊ࡚ࡋ⣲ᛶࡿࢀࡽ 500 ಶ

㑅ᢥࡢࡇࠋࡓࡋ⣲ᛶ㑅ᢥἲࡣᏳᐃᛶ(Stability)ᣦᶆ

ࡢࢀࡒࢀࡑࠊࢀࡤvoxelࢺࢵࢭࠊࡈ*ྡモ࠺࠸

ᙧࡢ㈿ά್⾜ิࢆ⏝ពࢺࢵࢭྛࠊࡋ㛫ࣥࢧࢥࡢ㢮ఝ

ᗘ୍ࡿࡼᑐẚ㍑࡚ࡍࢆຍ⟬500ࠊ࡚ࡋ ಶ᭱ࡢ

Stability್ࢆグ㘓ࡓࡋvoxelsࢆ⣲ᛶ࡚ࡋ㑅ᢥࠋࡿࡍ 

ᕪホ౯60ࠊࡣಶྡࡢモ2ࡽಶእࡘࡢࡑࠊ࡚ࡋ

㑅ᢥ500ࡓࢀࡉಶࡢvoxelsᑐࠊୖࡋ グ࡛ࣝࢹࣔࡢᶵ

ᲔᏛ⩦ࠊ࠸⾜ࢆ㈿ά᥎ᐃ್㈿άᐇ ್ࡢ㛫࡛┦㛵ࡢ

ࢆࡏࢃྜࡳ⤌ 4 ㏻ࡾィ⟬ྡࡢ୍ྠࠊ࡛ୖࡓࡋモ㛫ࡢ┦
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㛵ಀᩘࡢྡࡿ࡞␗ࡀモ㛫ࡢ┦㛵ಀᩘࡢࡾࡼ࠸ࡁ

ሙྜࠊṇゎࢆࢀࡇ)ࡿࡍ leave-two-out cross-

validation ࡣࣉࢵࢸࢫࡢࡇࠋ(࠺࠸ 1770(=60C2)ᅇ

ࠊࢀࡉṇゎࡢྜࡢࣝࢹࣔࡢࡇ࡚ࡗࡶࢆཧຍ⪅ࡈ

Mitchellࠊࡋࡔࡓࠋࡿࡍ⢭ᗘࡢ ࡣ☜᫂ㄽᩥࡢࡽ

᭩ࡢࡇࠊࡀ࠸࡞࠸࡚ࢀᅇᖐࣔࡣࣝࢹṇ๎

(regularization)㡯ࡀຍࡢࡑࠊࢀࡽ࠼⤖ᯝࠊཧຍ⪅ࡈ

 ,0.78 ,0.72 ,0.78 ,0.76 ,0.83ࢀࡒࢀࡑࠊࡣ⢭ᗘࡢ

0.85, 0.73, 0.68, 0.82 (ᖹᆒ = 0.77)࡛࡚ࡍࠊ᭷

ពุ࡛ࡿ࠶᫂ࡋࡔࡓࠋࡓࡋ Akama [3]࠺ࡼࡓࡋ♧ࡀ

⟭ⓗ᭱ᑠἲ࡛ィྂ༢⣧ࠊࡎ࠼ຍࢆṇ๎㡯ࠊ

 ,0.71 ,0.64 ,0.75 ,0.78 ,0.78 ,0.78 ,0.82ࠊࡿࡍ

ࡾ࡞ࡀ⢭ᗘࡢP6, P8, P9ࠊ࠺ࡼ࠺࠸0.65 ,0.6

ⴠࠋࡿࡕ 

༢ㄒඹ㉳ࡢ▱᪤ࠊ࡚࠸⏝ࢆࣝࢹ㔜ᅇᖐࣔ࠺ࡼࡢࡇ

 ㈿άணࡢ▱ᮍࡶࢆࢱ࣮ࢹᛂ⬻ࡢ㒊୍ࢱ࣮ࢹ

ከኚࡢfMRI⌮ゝㄒฎ↛⮬ࠊࡣࣝࢹࣔ⩦ᶵᲔᏛࡿࡍࢆ

㔞࣮ࣥࢱࣃศᯒ(Multivariate pattern analysis, ␎

࡚ࡋ MVPA)࡚ࡏࢃྜࡳ⤌ࢆィ⟬ࠋࡿࢀࡉMitchell ࡽ

ጞࡢࡇࡿࡲᡭἲࠊࡣMurphy ィ⟬⚄⤒ゝㄒᏛࠊࡾࡼࡽ

(Computational Neurolinguistics)࡛ྡࡢࠊ[4]ࢀࡤ

HuthࡢࡽNatureㄽᩥ[1]ࠊ࡚ࡗࡀ࡞ࡘ⌧ᅾࡶⓎᒎࢆ

ࠊࡶࡑࡶࡑࠊࡋࡋࠋ([9],[8],[7],[6],[5])ࡿ࠸࡚ࡅ⥆

ィ⟬⚄⤒ゝㄒᏛⓗࠊࡣࢳ࣮ࣟࣉᮏ㉁ⓗ༢୍యศ

ᯒ(single subject analysis)ࡀᇶᮏ࡛ࡽࡇࡑࠊࡾ࠶

୍⯡⥺ᙧࣔࣝࢹ(General Linear Model, GLM)࡞࠺ࡼࡢ

ᶵ⬟ⓗゎ๗Ꮫࡢ⤖ㄽࢆᘬࡁฟ࡚ࡵࢃࡁࡣࡇࡍ㞴ࠋ࠸ࡋ

㛫ࠕ⪅ᐇ㦂ཧຍࠊࡣศ㔝࡛ࡢࡇ ࡀ⏺㝈ࢢࣥࣜࢹࣔࡢࠖ

ࠊࣔ୪ࢆィ⟬⤖ᯝࡢࡈ⪅ᐇ㦂ཧຍࠊࡵࡓࡿ࠶ ࣝࢹ

ࡍ♧ᙧ࡛࠺࠸ࡍ♧ࢆ㢮ఝഴྥࡢ⌧ሗⓎࡸ᭷ຠᛶࡢ

Mitchellࠋࡿ࠶㏻࡛ࡀࡢ ཧࡾࡼṇ๎ࠊࡶ௨㝆ࡽ

ຍ⪅ဨᑐ࡚ࡋ⤫ィⓗ᭷ពࢆࣝࢹࣔ࡞ᵓ⠏࡛ࡓࡁ

ࠋ࠸࡞࠸࡚ࢀࡉ㆟ㄽࡃࡓࡗࡲࡣၥ㢟ࡢಶேᕪࠊࡽࡇ

fMRIࠊไ⣙ୖ࡞᪉ἲㄽⓗ࡚ࡋࡑ ಶࡽࡇࡑࡶศᯒࢱ࣓

ே㛫ࡢ೫ᕪ㛵ࡿࡍ▱ぢࢆᘬࡁฟࡣࡇࡍ㞴ࠋ࠸ࡋ 

ಶேᕪࡢၥ㢟ᐦ᥋㛵㐃ࡢࢀࡒࢀࡑࠊࡣࡢࡿࡍ༢

ㄒࡢពฎ⌮ࡿࢀࢃ⾜ࡀvoxels㡿ᇦࡢ⬻ࡀᇦࢃ

࡞࠸࡚ࡋ㞟୰ᑡᩘ㡿ᇦࡢᐃ≉ࠊࡾ࠾࡚ࡋศᩓ࡚ࡗࡓ

ぢ┙ᇶ⤒⚄ࡢពグ᠈(semantic memory)ࠊ࠺࠸࠸

 ศᩓ⾲㇟(distributedࡣࢀࡇࠋࡿ࠶ᚩ࡛≉ࡿࢀࡽ

representation)ࡢࢱ࣮ࢹࠊࡾ࠾࡚ࢀࡤᖹ

(smoothing)࠸࡞ࢃ⾜ࢆ MVPA ࡓࡢ⩦ᶵᲔᏛࠊࡣሙྜࡢ

≦ࡿࡤࡽᩓ≦㯞ሷ⬌ࡀ⣲ᛶ(voxels)ࡓࢀࡉ㑅ᢥࡵ

ἣࡀぢࡿࢀࡽ(Raizada ࢆࢀࡇࡣ[10]ࡽ salt and 

pepper effectࠋ(ࡿ࠸࡛ࢇពฎ⌮ࡢศᩓ⾲㇟ࢆ

ᒁᡤⓗࡼࡏゎ㔘ࡿࡍሙྜࠊ᭷ຠࡢࡘࡦ࡞᪉ἲࠊࡣ

embodiment ㄆ▱⌮ㄽࢆ㐺⏝ࠋࡿ࠶࡛ࡇࡿࡍ

Embodiment ෆᐜࡢࡑࠊࡣព⌮ゎࡢᩥࡸ༢ㄒࠊࡣ

ࡇࡿࡍ㛵࣭సືࡀぬ࣭㐠ື⣔▱ࡢ⬻ࡿࡍ㛵㐃

࣭⌧ࢆἣ≦ࡢࡑ௬ⓗࡀ⪅ゎ⌮ࡢゝㄒࡶࡓ࠶ࠊࡽ

࠸ࡿ࡞ᚲせࡀ࣒ࢬࢽ࣓࢝࡞࠺ࡼࡿࡍࢺ࣮࣑ࣞࣗࢩ

ࡘࡦࡢព⣲ᛶࡶ.Mitchell et alࠋࡿ࠶᪉࡛࠼⪄࠺

ࠊ࡚࠸࠾㈿ά᥎ᐃ⏬ീࡢモື࠺࠸eat͇͇ࡿ࠶࡛

ぬ㡿(gustatory cortex)࡞ࡁ㔜ࢆࡳィ⟬ฟຊ࡚ࡋ

fMRIࠊ࡛ࡇࡿ࠸ ⌮ᩘࡢࡇࠊࡋࡽ↷ぢ▱ࡢศᯒࢱ࣓

Embodimentࠊࢆጇᙜᛶࡢࣝࢹࣔ ࡅࡽഃ㠃࠺࠸

 ࠋࡿ࠸࡚

Embodiment ពฎࠊࡣከᵝᛶࡢࢸࣜࢲࣔࡿࡅ࠾

⤒⚄ࠊࡾ࡞୍య⾲ከᵝᛶࡢෆ㒊ࡢ㇟⾲ศᩓࡢ⌮

ពㄽࡢΰ㏞₇ࢆฟࡿࡍせᅉࡲࡽࡉࠋࡿ࠸࡚ࡗ࡞

ព࡚࠼㉸ࢆࢻ࣮ࣔ࡞ࠎᵝࡢ࡞ឤࠊ㐠ືࠊぬ▱ࠊࡓ

ฎ⌮୍⯡ࢆᢸࠊ࠺⣧⢋࡞ゝㄒάືࡢ㡿ᇦࡿࡺࢃ࠸ࠊព

୰ᯡ㛵ࠊࡶ࡚ࡋ㆟ㄽࡢᑐ❧ࡀぢࠋࡿࢀࡽᕥഃ㢌ᴟࡢᙺ

ࢆᙉㄪࡿࡍ Hub and Spoke Patterson)ࣝࢹࣔ ࡽ

ࢆ࡛ࡲᕥゅᅇࡽ⁁ᕥୖഃ㢌ࠊᕥ୰ഃ㢌ᅇࠊ([12][11]

ࡿࡍࣉࢵࢫ࣮ࣟࢡ High level convergence ࣝࢹࣔ

(Binder ᕥ୰ࠊࡣ࡚ࡋ㛵ព୰ᯡࠊ࡞([14][13]ࡽ

ഃ㢌ᅇࢆࡾࢃࡲ㝖ࡁㅖㄝྂࡓࡲࠋ࠸࡞ࡋ⮴୍ࡾ࠶ࡀ

ⓗ࡞ၥ㢟ࠊ࡚ࡋゝㄒ่⃭ࢆࢸࣜࢲࣔࡢᢸ࠺㡿ᇦ࡛

᪤ពุูࡢฎ⌮ࡣ࠸࠸࡞ࡣ࡛ࡢࡿ࠸࡚ࡋ

㆟ㄽࡿࡍ㛵ព୰ᯡࠋ࠸࡞ࡁᐃ࡛ྰ࡚ࡗ࠶ࡶぢ᪉࠺

fMRIࠊࡣ ࢥࠊࡀࡿ࠶ྍḞ࡛ࡀศᯒࢱ࣓ࡿࡅ࠾✲◊

ࠊ࣓ࡃࡋࡉࡲࠊࡣḞዴࡢࢫࢧࣥࢭࣥ ࡢᑐ㇟⮬యࡢศᯒࢱ

Ꮡᅾព⩏ᑐࡿࡍࡢᛕࡽⓎࠋࡿ࠸࡚ࡋPatterson

☢ࠊࡣഃ㢌ⴥ๓㒊࡞ᕥഃ㢌ᴟࠊ࠺ࡼࡿࡍᙇࡀࡽ

fMRIࠊࡳ⤌ࡾධࡀᡂ⤌ࡿ࡞␗ࡢ⋠ ࡋฟ᳨ࢆಙྕࡣ࡛

ࡎ࠸ࠋ[11]ࡿ࠶᰿ᣐ࡛ࡢࡑࡀࡢ࠺࠸ࠊࡿ࠶㡿ᇦ࡛࠸ࡃ

ࠊ࡚࠸࠾ពฎ⌮㡿ᇦࡓࡋ୰ᚰࢆഃ㢌ⴥࡼࡏࢀ

୰ᯡࡀ࿀ഃᑿഃࡢ㛫࡛ືᦂࠊࡽࡀ࡞ࡋEmbodiment ࡢ

ᵝࢸࣜࢲࣔ࡞ࠎ(ឤぬ✀ࡸ㐠ືࠊឤࡢ࡞ሗ)ࢆ

ᢸ࠺㡿ᇦࡢ㛫࡛ࢆࢡ࣮࣡ࢺࢵࢿᙧᡂࠊࡋศᩓฎ⌮ࢆ

ࡾぢྲྀ࡞ᴫ␎ⓗࡢពㄽ⤒⚄ࠊࡀࡢࡿࡍࡿ࠸࡚ࡗ⾜

ᅗ࡛ࡢࡑࠋ࠺ࢁ࠶ሙྜࠊMVPA ࡚ࡋᶵᲔᏛ⩦࡛⣲ᛶࡢ

㑅ᢥࡓࢀࡉvoxelsࠊࡀ⬻ෆࡢࡢ㡿ᇦ⨨ࡿ࠸࡚ࡋ

ព࡞㔜せࡀࡇࡿࡍ⢭ᰝࡈ⪅ᐇ㦂ཧຍࡎࡲࠊࢆ

ࠋࡘࡶࢆ 

 

3. ィ⟬⚄⤒ゝㄒᏛࡢศᯒࢱ࣓ศᯒ 

2018年度日本認知科学会第35回大会 sO3-2

62



ᮏ◊✲ࡢⴭ⪅ࠊࡣ๓⠇࡛♧ࡓࡋィ⟬⚄⤒ゝㄒᏛࡢᙅ

Ⅼ࡛ࡿ࠶ಶேᕪศᩓ⾲㇟࠺࠸ほⅬࠊࡽMitchell

࡚ࡗᡠࡕ❧࡛ࡲ⣲ᛶ㑅ᢥࠊ㇟ᑐࢆࢱ࣮ࢹබ㛤ࡢࡽ

ศᯒ࣭࣓ࢱศᯒࡢ⬻ࠊࡕࢃ࡞ࡍࠋ[3]ࡿ࠸࡚ࡗ⾜ࢆ㈿

άࡽពࡿ࠶ࡢ⣲ᛶ(voxels)ࢆᢤࡁฟ࠺࠸ࡍᶵᲔ

Ꮫ⩦๓ࠊ࡛ࣉࢵࢸࢫࡢᐇ㦂ཧຍ⪅࠺ࡼࡢࡀ⬻ࡢಶ

ᛶⓗാࢆࡿ࠸࡚࠸᫂ࡢ࡛ࡇࡑࠋࡓࡋࡽⓎぢࠊࡣ

ṇ๎ࢆධࡿࢀ๓ྂࡢⓗᅇᖐࣝࢹࣔࡿࡼࡳࡢ⢭ᗘ

ά⬻ࡢಶேࡿࡅ࠾⌮ពฎࡢゝㄒࡃࡋࡉࡲࠊࡀᕪࡢ

ࢀࡑࠊࡾ࠶࡛ࡇ࠺࠸ࡿ࠸࡚ࡋᑐᛂᕪ࡞㉁ⓗࡢື

 ࠋࡿࡵࡲ௨ୗࢆᡭἲࡢศᯒࡓࡋࡽ᫂ࢆ

ࠊ࡚ࡋ᪉ἲࡢ⣲ᛶ(voxels)㑅ᢥࠊࡣ࡛[3]ࠊࡎࡲ

Mitchell ⏝᥇ࡀィ⟬⚄⤒ゝㄒᏛࡢࡃከ࡚ࡋࡵጞࢆࡽ

Pereiraࠊ࠼ຍᏳᐃᛶ(Stability)ᣦᶆࡿࡍ ࡀ[15]ࡽ

ᥦࡿࡍANOVA-f್ྠࡶィ⟬ࠊࡋvoxelࠊࡈ

ẚ㍑࣭ࢆ㡰ࡢ್ࡘᣢࡀᣦᶆࡢࡘ ศᯒ࡛ࡇࡇࠋࡓࡋゝ࠺

ANOVA-f್ࠊ่ࡣ ࡼ♧ᥦࡢ6ᅇࡈモྡࡿ࡞⃭

ෆ⩌ࢆ㛫ᕪ␗(ᖹ᪉)⩌ࡢࡑࠊࡋᙧᡂࢆ⩌ࡢ㈿ά್ࡿ

ᕪ␗(ᖹ᪉)ᑐ࡚ࡋホ౯ࠋࡿ࠶್࡛ࡓࡋ 

⤖ᯝࠊ࡚ࡋ㑅ᢥ500ࡓࢀࡉಶࡢvoxelsࢆᑐ㇟ࡋ

ᅗ(ୖ㸸Stabilityࡆࡦ⟽ࡢู⪅ᐇ㦂ཧຍࡓ ୗ㸸ࠊ್

ANOVA-f ᅗ)ࡾ࠾ࡍ♧ࡀ(್ Ⰻࡶ࡛ࡋ↓ṇ๎㡯ࠊ(1

ዲࣝࢹࣔ࡞⢭ᗘࠊࡣ㧗࠸Stability್ࠊANOVA-f್㛵

ಀࠊࡣࡁࡍ➹≉ࠋࡓࡗࢃࡀࡇࡿࡍP1 ⣲ࡽࢀࡇࡀ

ᛶ್ࡢ㠃࡛ࡃ⥆ࢀࡑࠊ P2-P4 ࡶ࡚ࡋẚࣉ࣮ࣝࢢࡢ

ᢤࢇࡁฟ࡚㧗ࠋࡿ࠶࡛ࡇ࠺࠸࠸P1 ṇ๎ࠊࡀࡳࡢ

㡯ࡶ࡛ࡋ࡞⢭ᗘࡰኚࡀぢࡢࡇࠊࡇ࠸࡞ࢀࡽ

ࡿ࠶ࡀ㛵㐃ᛶࡢࡽఱࠊࡣ㛫ࡢ⣲ᛶ್ศᕸ࡞␗≉

 ,P5)ࣉ࣮ࣝࢢ୰ࡢ⣲ᛶ್ࡽࡉࠋࡿࢀࡉணࡀࡇ

P6, P7 ࠊࡵࡓࡃ࠸ぢ࡚ࡃࡋヲࢆ(ࡿࡍ⿵ೃࢆ

Stability ್ ANOVA-f ୖࡓࢀࡉ㑅ᢥࡾࡼ್ 500

ಶࡢvoxels࣐ࣥࣆࢫࠊ࡚࠸ࡘ㡰┦㛵ࢆィ⟬ࡓࡋ

P5ࠊࢁࡇ  P7 P6ࠊࡀࡓࡋグ㘓ࢆ㛵┦࡞᭷ពࡣ ᑐ

OLSࠊࡾ࡞␗P5, P7ࡣP6ࠊࡘࠊࡃ࡞᭷ព࡛ࡣ࡚ࡋ

ࡓࢀࡉ୧ᣦᶆ࡛㑅ᢥ࡚ࡋࡑࠊ70%௨ୗࡀ⢭ᗘࡿࡼࡳࡢ

voxels㛫ࡢ㣗࠸㐪100ࡀ࠸௨ୖぢࡇࡢࡇࠋࡓࢀࡽ

ࡣP6࡚ࡵࡓࡽ࠶ࠊࡽ P8, P9᭱ࡶୗࣉ࣮ࣝࢢ

 ࠋࡓࡋぢࡿࡍᙧᡂࢆ

 

 
ᅗ1㑅ᢥࡓࢀࡉ⣲ᛶvoxelsࡢStability, ANOVA-f್ 

 

⣲ᛶࠊࡣ࡛⪅ᐇ㦂ཧຍ࠸పࡢ⢭ᗘࣝࢹࣔ࠺ࡼࡢࡇ

㑅ᢥ࡚࠸࠾Ᏻᐃᛶ(Stability)ᣦᶆANOVA-f್ࡼ

ࠊࡋࡋࠋࡘ❧㝿ࡀ࠸㐪࠸㣗ࡢvoxelsࡓࢀࡉ⣲ᛶ㑅ᢥࡾ

ᚋ㏙ࡢࡑࠊ࠺ࡼࡿࡍゎ๗Ꮫⓗ⨨ࠊࡣ⣲ᛶ voxels

ࡲࠊ࡞࠺ࡼࡿࡏぢࣉࢱ࡞ᩄឤ࠸㐪ࡢ㑅ᢥἲࡢ

≉⣔⤫ⓗࡢࡑࡶࡋࠊࢀࡽࡵㄆࡀᚩ≉ࡓࡋඹ㏻ࡃࡋࡉ

ᚩࡣ⚄⤒ពㄽࡢㅖㄝࡢᑐ❧㏻ᗏࡇࡿ࠶࡛ࡢࡶࡿࡍ

 ࠋࡓࡋุ᫂ࡀ

⯆῝ࠊࡇ࠸OLS ࡀ⢭ᗘࢢࣥࣜࢹࣔࡿࡼࡳࡢ

70%௨ୗࡢཧຍ⪅P6, P8, P9(ୗࣉ࣮ࣝࢢ)࡛ࠊࡣᏳᐃ

ᛶ(Stability)ᣦᶆANOVA-f್࡛㑅ᢥୖࡓࡋ500ಶ

ࢀࡑ)ࡾ࠾࡚ࡗ࡞␗ࡀࡢࡶࡢ100௨ୖࠊࡕ࠺ࡢvoxelsࡢ

1ᶆࡾࡼᖹᆒࡢయࡣᩘ࠸㐪࠸㣗ࠊ(183,146,124ࢀࡒ

‽೫ᕪࠋࡓ࠸࡚ࡗ࡞␗ࡅࡔ௨ୗࡢᅗ2ࠊࡣP1, P6ࢆ

ᣦྛࡘᣢࡀࡽࢀࡑࠊࢆvoxelsࡓࢀࡉ୧ᣦᶆ࡛㑅ᢥࠊ

ᶆ࡛ࡢ㡰ࢆᗙᶆ࡚ࡋḟඖᖹ㠃ࡶࡓࡋࢺࢵࣟࣉ

ࡇࡢ↷ཧࢆ[3]ࡣᅗࡢ࡚࠸ࡘ⪅ᐇ㦂ཧຍ)ࡿ࠶࡛ࡢ

ࠋྛ( ᐇ㦂ཧຍ⪅ᑐᛂࠊ࡛ࣇࣛࢢࡿࡍ㉥ࡢỈᖹ⥺࡛

༊ษࠊࡣࡢࡶࡓࢀࡽStability࡛㑅ᢥࡓࢀࡉvoxelsࡢ

ANOVA-f್ࡿࡅ࠾㡰ࠊ㉥ࡢᆶ┤⥺࡛༊ษࡢࡶࡓࢀࡽ

ࡢvoxelsࡓࢀࡉANOVA-f್࡛㑅ᢥࠊࡣ Stability࠾

ࠋྛࡿ࠸࡚ࡋ⾲ࢆ㡰ࡿࡅ ᣦᶆ࡛㑅ᢥࡓࢀࡉvoxelsࡢ

㣗࠸㐪ࠊࡣ࠸P1 ࡎࢃࡣ࡛ 13 ಶ᭱ᑠ࡛ࡢࡿ࠶ᑐ

ࡢࡽࢀࡇࠋࡿ࠸࡚ࡋグ㘓ࢆ್᭱183ಶࡣP6࡛ࠊࡋ
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㣗࠸㐪࠺㑅ᢥ⤖ᯝࠊࡣᅗ࡛ࡣ㉥⥺ࡢእഃ(ୖࡣࡃࡋࡶ

 ࠋࡿࢀࡉ♧࡚ࡗࡼࢺࢵࢻࡿࡍศᕸ(ྑ

 

 

ᅗ 2 ⣲ᛶ voxels ࡢ Stability, ANOVA-f  㡰ࡢ್

P6, P8, P9(ୗࣉ࣮ࣝࢢ)࡛ࠊࡣᣦᶆࡢⓗ≉᭷

ᛶࡍ♧ࢆ⣲ᛶvoxelsࠊࡀཧຍ⪅100ࡈ௨ୖぢࢀࡽ

࡚ࡗ᥈ࢆᚩ≉ࡢศᕸ࡞㛫ⓗ✵࡚ࡗ⤠ࡽࢀࡑࠊ࡛ࡢࡿ

ࡺ ࡃ ࠋ ࡑ ࡢ ࡓ ࡵ AAL(Automated Anatomical 

Labeling)[16]ࡢ⬻ᆅᅗࢆ⏝࡚࠸࠾⪅3ࡢࡇࠊࡋ

ⓗ≉᭷⣲ᛶࡍ♧ࢆvoxelsࢆ⥙⨶ⓗࢀࡑࠊࡆୖࡾྲྀ

ⓗ࡚ࡗࡶࢆࢀࡇࠊࡋ⣴᳨ࢆࣝ࣋ࣛ࡞ゎ๗Ꮫⓗࡢࡽ

≉᭷⣲ᛶ㡿ᇦࡽࡉࠋࡓࡋୗࣉ࣮ࣝࢢඹ㏻ࡿࡍ

ⓗ≉᭷⣲ᛶ㡿ᇦࢆᢳฟࡇࡑࠊࡋᖐᒓࡿࡍⓗ

≉᭷⣲ᛶvoxelsࡢฟ⌧ಶᩘࢆᣦᶆࡈィ⟬ࠋࡓࡋ 

Ᏻᐃᛶ(Stability)ᣦࠊࡣ࡛ࣉ࣮ࣝࢢୗࠊᯝ⤖ࡢࡑ

ᶆ࡛㑅ࡀࡿࢀࡤ ANOVA-f ⣲ᛶ࠸࡞ࢀࡤ㑅ࡣ್࡛

voxels(ࣉࢱࢆࢀࡇ 2 ࠊࡣࡃከࡢ(ࡿࡍࡢࡶࡪ

୰ᚋ㢌ᅇࡸ⣳㗽≧ᅇ࡞どぬࣔࢸࣜࢲ㛵㐃࠸࡚ࡋ

ᣦᶆࡢࡇࠋࡓࡋุ᫂ࡀࡇࡿ࠸࡚ࢀࡉᢳฟࡽ㡿ᇦࡿ

ពࡢゝㄒࡿࡺࢃ࠸ࠊࡀࡔࡢࡶࡓࡋ⏝᥇ࡀࡽMitchellࡣ

ฎ⌮㛵㐃ࡢ㡿ᇦᒓࡿࡍ⣲ᛶvoxelsࢇࡣぢฟ

ᑐࠋࡓࡗ࡞ࡏ ANOVA-f ್࡛㑅ࡀࡿࢀࡤᏳᐃᛶ

(Stability)ᣦᶆ࡛ࡣ㑅࠸࡞ࢀࡤ⣲ᛶ voxels(ࢱࢆࢀࡇ

ゝ࡞ᕥᘚ㒊㢌➹ࢆᕥ୰ഃ㢌ᅇࠊࡣ(ࡪ1ࣉ

ㄒࡢពฎ⌮㡿ᇦࡶࡽከࡀࡃᢳฟࢃࡀࡇࡿࢀࡉ

ࣉࢱࠋࡓࡗ 1 ࣉࢱ 2 ࡚ࡗ❧㝿ࡣᕪࡢᏑᅾ㡿ᇦࡢ

⌧࡞࠺ࡼࡢࡇࠋ࠸࡞ࡋᏑᅾࢇࡀ㒊ࡿ࡞㔜ࠊࡾ࠾

ࠊࣔࡣ㇟ ⣲ࡢࡘࡓࡩࠊࡣ࡛⪅ᐇ㦂ཧຍ࡞Ⰻዲࡢ⢭ᗘࣝࢹ

ᛶ㑅ᢥἲ࡛⤖ᯝࡰࡀኚࡵࡓ࠸࡞ࡽࢃぢฟࠋࡓࡗ࡞ࡏ

ࡿࡍグ㘓ࢆ㧗⢭ᗘ(82%)᭱ࡢࢢࣥࣜࢹࣔࠊࡋࡋ P1 ࢆ

ぢࠊࡿ୧ᣦᶆඹ㏻487ࡿࡍಶࡢ⣲ᛶvoxelsࡑࠊࡣ

ᚋ㢌ⴥ࣭ࡀࢇࡢ ഃ㢌ⴥࡢどぬ㡿ᇦ㞟୰ࠊࡋᕥୗ

๓㢌ᅇ࣭୕ゅ㒊ྂ࡞࠺ࡼࡢⓗゝㄒ㔝ࡣࡽ㑅࡚ࢀࡤ

 ࠋࡓࡗࢃࡀࡇ࠸࡞࠸

 

ᅗ 3 ⣲ᛶ voxels  (ࣉ࣮ࣝࢢୗ)Ꮡᅾ㡿ᇦࡢ

ᅗ Ꮡᅾࡢ⣲ᛶvoxels࡞ෆ࡛ඹ㏻ࣉ࣮ࣝࢢୗࠊࡣ3

㡿ᇦ㝈ᐃࣉࢱࠊࡋ ࣉࢱࠊ(ୖ)2 1(ୗ)ࡢ⣲ᛶ

voxelsࡀఱಶAALࡢ㡿ᇦฟ⌧ࣉࢵ࣐࣮ࣛ࢝ࢆࡿࡍ

♧࡛࣮ࣂ࣮ࣛ࢝ୗྑࡢࢀࡒࢀࡑࠋࡿ࠶࡛ࡢࡶࡓࡋ⾲࡛

ࢀࡽⓑ࡛ሬࡣ㡿ᇦࡿࡍグ㘓ࢆᖐᒓᩘ᭱ࠊࡾ࠾ࡓࡋ

Stabilityࠊࡾ࠾࡚ ࣉࢱࡿࢀࡤ㑅ࡳࡢ࡛ 2 ⣲ᛶࡢ

P1 

P1 

P6 

P6 
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voxels ࡍ㞟୰ࡾࢃࡲ୰ᚋ㢌ᅇ(Occipital_Mid_L)ࡀ

⣲ᛶࡢ1ࣉࢱࡿࢀࡤ㑅ࡳࡢANOVA-f್࡛ࠊࡋᑐࡢࡿ

voxels ࡿࢀࡽぢࡃከᕥ୰ഃ㢌ᅇ(Temporal_Mid_L)ࡀ

 ࠋࡿࢀࡉゎ⌮ࡀࡇ

ࢆព࡞㔜せࡶࡽどⅬࡢศᯒࢱ࣓ࡣᯝ⤖ࡓࡋ࠺ࡇ

ࠋゝࡘࡶ ㄒࡢពฎ⌮㡿ᇦ㛵ࡿࡍBinderࣦࣗࣞࡢࡽ

࣮ㄽᩥ[14]ࠊࡾ࠾ࡍ♧ࡀembodiment ㄆ▱ࣔࡿࡅ࠾

ࣙࢩ࣮࣑ࣞࣗࢩぬ▱ࡣどぬࠊ୰࡛ࡢ(✀ឤぬ)ࢸࣜࢲ

⌮ពฎ࡞㉸ឤぬ✀ⓗ(supramodal)ࠊࡌ㏻ࢆ࡞ࣥ

ࢁࡴࠋࡿ࠶࡛⬟ྍࡀࡅ࡙⨨࠺࠸࠺⾜ࢆ⏝స┦ࡢ

ࢇ Mitchell ⣲ᛶࡿ೫࣒ࢸࢫࢩどぬࡓࡋᢳฟࡀ[2]ࡽ

㑅ᢥࠊࡣゝㄒࡢព⌮ゎ࡛ࡲࣝ࣋ࣞ࠸῝ࡢ㝆ࡺ࡚ࡾ

࠸࡚ࡋ㛵ࡅࡔᘚูࡢどぬ่⃭࡞㠃ⓗ⾲༢ࠊࡎ

ࠊ࠺ࡼࡓࡋඛ㏙ࠊࡋࡔࡓࠋࡿ࠺ࡾ࠶ࡶぢ᪉࠺࠸ࡿ

Mitchell ᥎ᐃ⚄⤒ᛂࡢモື࠺࠸eat͇͆ࡀࡽ

ぬ㡿ࢆぢฟࡓࡋembodimentゎ㔘ࡢࡑࠊࡣᘏ㛗࡛ୗࢢ

ࣜࢲឤぬࣔStabilityᣦᶆࠊ࡞࠺ࡼࡿࢀࡽぢࣉ࣮ࣝ

ࣉࢱ)ぶᛶࡢࢸ ⬟ྍࡿ࠶᭷ຠ࡛ࡶ࡚࠸࠾(2

ᛶࡀṧࡢࡑࠋࡿ࠸࡚ࢀࡉሙྜࠊᏳᐃᛶ(Stability)ࠊࡣ

ᛶ୍ྠࠕࡢᴫᛕ࡚ࡋࡽ⩏ィ⟬ᐃࡢࡑ ࡶࡿࡍᣦྥ ࠖࢆ

ࢫࣥࢱࢫࣥࡢ㇟ᣦ♧ᑐࡿࡍ↷ཧࡢ่⃭ࠊ࡛ࡢ࡞ࡢ

㛵࠺࠶ࡾࢃලయⓗ࡞ឤぬ▱ぬయ㦂ࢆᫎ࠸࠸ࡍࡸࡋ

ࠋ୍ࡿࢀࡽ࠼⪄ࡶぢ᪉࠺ ᪉ࠊୗࠊࡣ࡚࠸࠾ࣉ࣮ࣝࢢ

ANOVA-f್ࡃࡘࡧ⤖⣲ᛶvoxels(1ࣉࢱ)ࠊࡣBinder

ࡍࠊព୰ᯡ࡞㉸ឤぬ✀ⓗ(supramodal)࠺ゝࡢ[14]ࡽ

㡿⬻ࡿࡍ㧗ḟඖ࡛ᩡࡀሗࡢᅛ᭷ࢸࣜࢲࣔࡕࢃ࡞

ᇦከࡃぢฟࡢࡑࠋࡿࢀࡉ௦⾲ࠊࡀᕥ୰ഃ㢌ᅇ࡛ࡇࡿ࠶

ࠊ࣓ࡣ ⌮ㄽࡇࡇࠊࡃ࡞ࡣㄽ␗ࡢࡉࡶศᯒ㛫࡛ࢱ

ⓗࠊᢳ㇟ⓗࠊ㉸⤒㦂ⓗ࡞ពฎ⌮ࡢᗙࢆồࡇࡿࢀࡽࡵ

࠶ⓗ࡛ྜᩚ༑ศࡶ࡚ࡋࡽ⩏ィ⟬ᐃࡢANOVA-f್ࠊࡣ

-ANOVAࠊࡾ࡞␗Ᏻᐃᛶ(Stability)ᣦᶆࡽ࡞ࡐ࡞ࠋࡿ

f್࡛ࡇࡇࡣゝㄒ㇟ᚩ㛫ࠕࡢᕪ␗ (ࠖศᩓ)ࡢࢆࡉࡁホ

౯ࠋࡿ࠶࡛ࡽࡿ࠸࡚ࡋ⌧௦ゝㄒᏛࡢ࣮ࣝࣗࢩࢯࠊ∗ࡢ

Ⓨࢆ⥅ᢎࡿࡍᙧ࡛ࠊゝㄒࡢグྕయ⣔ࢆᕪ␗ࡢ⣔⤫ⓗ

㛵ಀࠊ࠼ࡽ࡚ࡗࡼ㉸ឤぬ✀ⓗ(supramodal)࡞ព

ィ⟬ࠊ࡛࠼࠺࠺⾜ࢆfMRI 㧗ࡿࡍࡽ᫂ࡀศᯒࢱ࣓ࡢ

ḟඖᩡ㡿ᇦࡢᯝࡍࡓᙺࡣ࡞ࡁពࢁࡔࡿ࠶ࡀ

 ࠋ࠺

ࢆ┪▩ࡢ⣲ᛶ㑅ᢥ㛫ࡽಶேᕪࡢ⪅ᐇ㦂ཧຍࢇࢁࡴ

ࡋ⬻⛉Ꮫࡢㄆ㆑ㄽဴࡣ࡚࠸ࡦࠊᏛ࡛ࡲ᰿※ⓗ࡞㆟ㄽ

ࡇࡿ࠸࡚ࡋḞዴࡀሗࡢࡃከࡔࡲࠊࡣࡃ࠸࡚ࡆᣑࢆ

࡞⥴➃ࡢ㆟ㄽࡓࡋ࠺ࡇࠊࡋࡔࡓࠋ࠸࡞ࡓᚅࢆ࠺ゝࡣ

fMRIࠊࡀࡢࡿ ᑐⓗ┦࡚࠸࠾ࢢࣥࣜࢹࣔ⩦ᶵᲔᏛࡢ

⢭ᗘࠕࡀపࠖ࠸ᐇ㦂ཧຍ⪅ࡇ࠺࠸ࡿ࠶࡛ࢱ࣮ࢹࡢ

㈿࠸ᙅࠊࡕࢃ࡞ࡍࠋࡿࢀࢃᛮࡔࡇ࠸Ⰻ࡚ࡋ┠ὀࠊࡣ

ά࠸࡞ࡉ♧ࡋࢺࢫࣛࢺࣥࢥᐇ㦂ཧຍ⪅ࡢ≉ᚩࠊព

ㄽࡢᵝ࡞ࠎ㛵ᚰ㡿ᇦࡿ࡞␗ࠊࡀ⣲ᛶ㑅ᢥἲࢆ㏻࡚ࡌ

య⣔ⓗฟ⌧ࡿࡍゝࠊ࠺⯆῝ࡀ㇟⌧࠸㉳ࠋࡿ࠸࡚ࡁ

ࡢ௨๓࠺⾜ࢆࢢࣥࢪ࣮࣒ࢫࡢࢱ࣮ࢹࠊࡣࡽࢀࡑࡶࡋ

ẁ㝵࡛ࠊព࡚ࡋ㇟⌧ࡿ࠶グ㘓ࡇࡢࡇࠋࡿ࠸࡚ࢀࡉ

࠸࡞࡛⚽ඃࠕᡤㅝࠊࡿࡅ࠾ࢢࣥࢪ࣮࣓⬟ᶵ⬻ࠊࡣ ࠊࠖ

࠸ከࡢࢬࣀࠕ ࢹࠖ࠸Ⰻࠕࠊࡕ࠺ࡢࢱ࣮ࢹࠖ࠸ᝏࠕࠊࠖ

ᛶ⬟ྍࡿ࠸࡚ࡋᅾ₯ࡀሗ࡞㔜せ࠺ࡲࡋ࡚ࡋ㞃ࡀࢱ࣮

࣮࣓⬟ᶵ⬻ࡣ࡚࠸ࡦࠊࡣᛶ⬟ྍࡢࡇࠋࡿ࠸࡚ࡋ၀♧ࢆ

ࡢࡿࡀ࡞ࡘࡋ┤࠸ၥࡢࡢࡶࡢࡑ᪉ࡾ࠶ࡢ✲◊ࢢࣥࢪ

 ࠋࡿࢀࢃᛮ࠼ࡉ࠸࡞ࡣ࡛

 

5. ⪃ᐹᑗ᮶ࡢᒎᮃ 

ࣜࢹࣔࡢ⩦ᶵᲔᏛ࠺⾜ࢆ㈿άணࡢ⬻ࠊ࠺ࡼࡢࡇ

࡛ࡾࡤࡿࡍ⤖࡛ࣝ࣋ࣞ⪅ᐇ㦂ཧຍࡢಶูࠊࡣࢢࣥ

⬻ࡢࢺࣄࠊࢱ࣮ࢹࡢᡭἲ㐺⏝௨๓ࡢ࡞ṇ๎ࠊࡃ࡞

࡞ࠊࡾࡄࡵࢆࡿ࠸࡚࠸ാಶᛶⓗ࠸⣽㒊࡛ࡀ

ࠋࡓࡗ࡞ࡽ᫂ࡀࡇࡿ࠸࡛ࢇ₯ࡀሗ࡞ᮏ㉁ⓗࡾ

ᣦࢆࣝࢹࣔࡢಶேᕪࠊࡋ⏝άࢆሗ࡞⣽ᚤࡓࡋ࠺ࡇ

་⒪ᗣ࠺ゝタᐃࡢ࣮࣮࣐࢝࢜ࣂࠊࡣࡇࡿࡍྥ

⛉Ꮫࠊࡎࡽ࡞ࡳࡢ⬦ᩥࡢゝㄒᶵ⬟ࡢゎ᫂ࡶ࡚࠸࠾

᥎ᐃࣔࡢᛂ⬻ࠋࡿࢀࢃᛮ࠺ࡼࡿ࠶ࡀⅬࡿࡍ㈨࠸

ሗࠊࡣ࡛ศᯒ(MVPA)࣮ࣥࢱࣃከኚ㔞ࡿࡍ⟭ィࢆࣝࢹ

㔞ࡢ࠸ࡁ㡿ᇦࡢࢡࢫࢱࡸᛂ⟅ᛶࡀಶே࡛␗ࡓࡿ࡞

ே୍)ࣝࢹ㛫ࠖ⬻ᛂゎㄞࣔࠕ⪅ᐇ㦂ཧຍ࡞ᶓ᩿ⓗࠊࡵ

ࡍ⏝㐺⪅ཧຍࡢࢆࣝࢹ᥎ᐃࣔࡓࡋ⟭ཧຍ⪅࡛ィࡢ

༑ศࡣ࡚㍑⢭ᗘࡢෆࠖࠕ⪅ཧຍࠊࡣ⢭ᗘࡢ(ࡢࡶࡿ

ࡍඞ᭹ࢆ⢭ᗘపୗࡢཧຍ⪅㛫ศᯒࡋࡓࠋ࠸࡞ࡣ࡛

ࡸhyperalignment[17]ࠊࡵࡓࡿ Joint Rank Feature 

selection[18]ࢆጞࡿࡍࡵᵝ࡞ࠎᡭἲࡀ⪃࡚ࢀࡉ

㛫ࠖࣔࠕ⪅ཧຍࠋࡿ࠸ ࠊᵓ㐀㠃ƫࡢ⬻ࡣලྜࡢࣝࢹ ⬟

㠃࡛ࡢಶேᕪࡢࠊࡽࡽࡕࡢ⛬ᗘ㉳ᅉࠊࡢࡿࡍ

ၥ࡞ࠎᵝࠊ࡞⬟ྍ࠸ࡀࡅࡳ㔜ࡢせᅉ㛫ࡢࡘ

ࡓࡋ࠺ࡑࡶࡑࡶࡑࠊࡋࡋࠋࡿ࠶ࡣ࡛ࡢࡶࡿࡀ࡞ࡘ࠸

ほⅬ࡛ࠊࡣಶேᕪࡢ࣮ࢸࣝࢼ࡛࣌ࡲࡃ࠶ࢆ㠃ࡽゎ

㔘ࠊ࡛ࡅࡔࡿࡍ✚ᴟⓗ࡞ሗ※ࡿ࠼ࡽ࡚ࡋᣦྥᛶ

ࡄࡵࢆᛂ⬻ࠊ࠺ࡼࡢ✲◊ᮏࠊࢁࡋࡴࠋ࠸࡞ࢀࡽぢࡀ

ࣜࢹࣔࡢಶேᕪࠊࡁ௬タᐃ࡛ࢆ㢮ᆺࡇࡑࠊࡀಶேᕪࡿ

࡞㈗㔜ࠊ௨ୖࡿࢀࡉணぢࡀࡇࡿ࠺ࡾࡀ࡞ࡘࢢࣥ

ሗ※࡚ࡋ⢭ᰝࡋά⏝ࡀࡢࡿࡍ⏕⏘ⓗ࡛࠺ࢁࡔ࠸࡞ࡣ

ࡿࡄࡵࢆ⬻ࡢࢺࣄࠊࡌ㏻ࢆศᯒࡢಶேᕪࠊࡕࢃ࡞ࡍࠋ

ᶵ⬟ᵓ㐀ࡢ㛫ࢆࢡࣥࣜࢢࣥࢩࢵ࣑ࡢᇙྍࡿࡵ⬟ᛶࡀ

㛤࠺࠸ࡿ࠺ࢀどⅬ࡛ࠋࡿ࠶ 
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Ⰻࠊ࠺ࡼࡿ࠸࡚ࢀࡽ▱ࡃMarr ࢱ࣮ࣗࣆࣥࢥࢆ⬻ࡣ

ᐇࡿࡅ࠾࢙࢘ࢻ࣮ࣁࠊࡋ⩏ᐃ࡚ࡗࡼᑐẚࡢ

ෆ㒊ࡢࡑࠊ㝵ᒙࡢィ⟬ㄽ࠺ᢅࢆ⬟ᶵࡢ࣒ࢸࢫࢩࠊ㝵ᒙࡢ

ฎ⌮ࡢ࣒ࢬࣜࢦࣝ࠺ᢅࢆ࣒ࢬࢽ࣓࢝ࡢ㝵ᒙศࡓࡅ

ࢆᚲせᛶࡢ✲◊⬻ࡿࡼࡇࡿࡍྜ⤫ࢆࡽࢀࡑࠊ࡛ୖ

ㄝࡢࢺࣄࠊࡋࡋࠋࡓ࠸ㄆ▱ⓗάື࣒ࢸࢫࢩ⤒⚄ࢆ᰿

ᕪ࡚ࡋࡢࡶࡓࡋ⤫ྜⓗࡿ࠼⪄ᙜࠊࡾࡓ

Barsalou[19]ࡢ♧၀ࡢ⬻ࠊ࠺ࡼࡿࡍᶵ⬟ᵓ㐀ࢆ㞟

ᅋ࡛ࣞࣝ࣋ᑐᛂࣜࢦࣝࠊࡣ࡛ࡅࡔࢢࣥࣆࢵ࣐ࡿࡅ

ಶᛶⓗ࠺ࡼࡢࡀ⬻ࡢࡾࡦே୍≉ࠊ㝵ᒙࡢ࣒ࢬ

ࠋ࠸࡞ࡁ࡛ࡣࡇࡿࡍࡽ᫂ࢆࡿ࠸࡚࠸ാ

Embodiment ㄆ▱⌮ㄽࡢὈᩯ࡛ࡿ࠶ Barsalou ㆟ࡢࡇࡢ

ㄽࠊࡣMitchellࡢᅇᖐࣔࢆࣝࢹᛂ⏝ࡓࡋHuthࡢ[1]ࡽ

ពⓗࢢࣥࣜࢱ(semantic tiling)ᑐࡿࡍ③Ⅿ࡞

ᢈุࡢᙧ࡛ᒎ㛤ࠋࡿ࠸࡚ࢀࡉHuth ࡢಶேྛࡣᶆ┠ࡢࡽ

⨨ࡢ⌮ពฎࡢࡑ⩌⣔ิ༢ㄒྠࡸ༢ㄒࠊ୰ࡢ⬻

 ෆ㎡᭩(mental⬻ࡓࢀࡉḟඖ࡛どぬ୕ࠊࡏࡉྜ⤖ࢆ

lexicon)ࢆᥥࡢࡇࠋࡿ࠶࡛ࡢࡶ࠺࠸ࡃMVPA◊✲࠾

Huthࠊ࡚࠸ ព⣲ᛶ--Barsalouࠊࡣࡽ ㄒࢡࢵࣆࢺࡣ

(topic words)--ࡿ࠸࡛ࢇ fMRI่⃭ࡢㄒࡢඹ㉳

ᇶᗏ㛵ᩘ(basis function)ࡣBarsalou--ࣝࢺࢡ࣋

᭷ពࢆពḟඖࡢࡘ㸲࡛ࣝ࣋㞟ᅋࣞࠊࡽ--ࡿ࠸࡛ࢇ

ࡋࠋࡿ࠸࡚ࡋᢳฟ࡚ࡋࡢࡶࡍ♧ࢆࡉࡁࡢศᩓ࡞

ಶேࣞࡶࡋࠊࡃ࡞ࡋ%20ࡢሗ㔞ࡢయࡣࢀࡑࠊࡋ

ࡋࡢࡶࡍ♧ࢆάື⤒⚄ࡿࡍᑐᛂᇶᗏ㛵ᩘࠊ࡛ࣝ࣋

࡚ᢳฟࡓࢀࡉሙྜࡢࡽࢀࡑࠊᡂศࡋ35%ࡔࡓࡣ

࡚ࡵࢃࡁࡣᛂ⬻ࡢ⌮ពฎࠊࡵࡓࡢࡑࠋ࠸࡞ࡋᙜ┦

ᙉຊ࡞ಶேᕪࠊࡍ♧ࢆBarsalouࡣ႑◚ࠋࡿ࠸࡚ࡋ 

⬻ᛂࡿࡅ࠾ಶேᕪయ⣔ⓗࡿࡍࢳ࣮ࣟࣉ

ᚲせࡀࢬࢧ࡞༑ศࣝࣉࣥࢧࡿ࡞ᬒ⫼ࢇࢁࡴࠊࡣ

ࡢ࡛✲◊MVPAࡶ࡚ࡗ⤠ពㄽ⤒⚄ࠊࡋࡋࠋࡿ࠶࡛

ᐇ㦂ཧຍ⪅ᩘࠊࡣᶵᲔᏛ⩦ࡢࢱ࣮ࢹ voxel ࡢ࡛ࣝ࣋ࣞ

༢ኚ㔞ࢆ㝖୍࠸ࡐ࠸ࡏࠊ࡚࠸᱆ࢆ㉸ࡿ࠼⛬ᗘ࣮ࢣࡢ

ࠊࡣࡢࡓࡗ࡞ࡽᮏ◊✲࡛᫂ࠊࡀࡔࠋ࠸ከࡀࢫ

Mitchellࢱ࣮ࢹࡢࡽศᯒ9ྡࡎࢃࠊ࠺ࡼࡍ♧ࡀ

࠺࠸ࡿࢀࡽぢࡀࡋࡢ㢮ᆺࡇࡑࡶ࡛ᩘ⪅ཧຍࡢ

࠾ሗ⬻ࠊࡣࡢࡿࢀࡽ࠼⪄ࡎࡲ࡛ࡇࡑࠋࡓࡗ࠶࡛ࡇ

㑇ఏᏛⓗ࣭ࡢᏛእ⛉⬻ࠊࢆಶேᕪࡿࡅ ⏕⌮Ꮫⓗ࣭ ᚰ⌮Ꮫ

ⓗሗ࡚ࡗࡼㄝ᫂ࠊࡋಶᛶࠊ࡚ࡗ⾜ࢆࣝࣇࣟࣉ

࠺࠸ࡿࡍ㑅ᢥࢆ⣲ᛶࡢࢢࣥࣜࢹࣔ⩦ᶵᲔᏛࡽࡇࡑ

᪉ྥᛶ࡛࡛ࡇࡇࠊࡽࡉࠋࡿ࠶㉳ࠊࡣࡁࡍィ⟬⚄⤒

ゝㄒᏛࠊࡶࡑࡶࡑࠊࡀᑡ࠸࡞ಶேࡢ⚄⤒ᛂࡢグ㘓ࠊࢆ

㞟ᅋⓗᛂࡢグ㘓࡛ࡿ࠶ゝㄒࡢࡽࢫࣃ࣮ࢥඹ㉳࣭㛵

㐃ᛶሗ᥋ྜࡀࢱ࣮ࢹࠊࡏࡉᏑᅾ࠸࡞ࡋ᮲௳࡛ࡢ⬻

fMRIࠊࡋࡶࠋࡿ࠶タィᴫᛕ࡛࠺࠸ࡿࡍ ணࢆ㈿άࡢ

୍ࡢᛂ⤒⚄ࠊࡎࡽࢃࡶᑐⓗᕼᑡᛶ┦ࡢࢱ࣮ࢹ

ḟࣞࣝ࣋(ཧຍ⪅ࣞࣝ࣋)࡛᪤ᵓ㐀ࡢぢ㏻ࡃࡘࡀࡋ

ࡢእ㒊ࠊࡃࡌྠሗࢫࣃ࣮ࢥゝㄒࡇࡑࠊࡤࢀ࠶࡛ࡢ

㞟ᅋⓗ▱㆑య⣔ࡶࡋࠊࢆ┤᥋ⓗᑟධࡢࡇࡿࡍ᭷

ຠᛶࡀᐃ࡛࡞࠺ࡼࡢࡑࠋ࠺ࡼࡁእ㒊ࡣ࠸ࡿ࠶ࠊ㛫᥋

fMRIࠊࡣ㞟ᅋⓗ▱㆑య⣔ࡓࢀࡉ ᯝ⤖ࡢศᯒࢱ࣓ࡢ

Mitchellࠋ࠸࡞ࡽ࡞ ࡽศᯒ࡛᫂ࡢࢱ࣮ࢹࡢࡽ

⤒⚄⬻ࡿࡍ㛵⌮ពฎࡢゝㄒࠊࡣಶேᕪࡓࡗ࡞

⛉Ꮫࢱ࣓ࡢศᯒୖ࡚ࡋ┪▩ࡢゎ㔘࡛ࡀࡢࡶࡿࡁᇉ㛫

ぢࡶࡑࡶࡑࠋࡓࢀࡽfMRIࢱ࣓ࡢศᯒࡽࡉࢆ㧗ḟ࣓ࡢ

ࡢࢀࡒࢀࡒࡢᵓ㐀⬟ᶵࡢ⬻ࠊࡤࢀࡍ⢭ᰝ࡛ࣝ࣋ࣞࢱ

ࡍ⟭ィࢆࢡ࣮࣡ࢺࢵࢿࡢሗ࡞ࠎᵝࠊࡄ⧄ࢆ࣮ࣖࣞ

ࠊධฟຊᒙࡢ୰㛫ࢆព⣲ᛶࡋࡶࠋࡿ࠶࡛⬟ྍࡀࡇࡿ

ࠊ࡚࠸࠾㝵ᒙࡢ࣒ࢬࣜࢦࣝ࠺ゝࡢBarsalouࡕࢃ࡞ࡍ

㞟ᅋⓗእ㒊▱㆑ࡢࡘ࠺࠸ࢫࣃ࣮ࢥゝㄒศᯒࢱ࣓

ࡣࢀࢃࢀࢃࠊࡤࢀࡍ᥋ྜࢆࢡ࣮࣡ࢺࢵࢿ Mitchell ࡸ

Huth 㛵ゝㄒᛂ⤒⚄ࡿ࠶ࡢᕪࡢಶேูࡓࡋ⟭ィࡢࡽ

ࡑ--࠼ࡲ㋃ࢆࢡ࣮࣡ࢺࢵࢿ⩦㞟ᅋⓗᏛ࡞ⓗ୍⤫--ࠊࡋ

タ࡞㒊ศⓗࡣ࠸ࡿ࠶ࠊศᕸ࡞ከᵝࡢ್࣮ࢱ࣮࣓ࣛࣃࡢ

ィᵓ㐀ࡢኚ␗࡞⬟ྍࡀࡇࡿࡍࢺ࣮࣑ࣞࣗࢩ࡚ࡋ

㛤ࠊࡾ࠶ㄢ㢟࡛ࡢᑗ᮶ࡣࢀࡇࠊࡋࡔࡓࠋ࠸࡞ࡣ࡛ࡢࡿ

 ࠋࡿࡍࡢࡶࡃ࠾࡚ࡵࡿࡍᥦ㉳࡚ࡋ࠸ၥࡓࢀ
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