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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 ｐ fMRI, MVPA, feature selection, individual 
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1. 朔載薩削 

 朝戻昨ヮギ㌱湊燦薩犀三腰20㎏1使磁実施執市昨

媧娵削㎏鮨旄80燦鎮ぁ裁腰ヮリ昨粤六幣X昨4/1110嫻U

燦ー薩傘€お朔腰20昨嘆削⁷鎬燦坿噪碕裁崎蛩采漣艹

削擦埼禍珊埼哉傘[1]甑裁栽裁腰粤六幣X昨4/1110嫻U燦

ー薩傘€お朔Q圻腰忠肴昨沪な削`傜裁崎哉傘碕ヮ榊

崎煮ヮ埼作哉甑罪参朔1)voxels鴫持識昨筮寤歳曇朝ɚ

削ぎ作傘便豌←ょ燦琦際碕哉妻曇朝滔昨葹彩跏昨儁巠

碕 2)示私式至伺(糂ソⅺ鯖殺湊腰糂筮作鷺昨筮寤)削淘

斂裁作哉粤六幣X昨4/1110嘆霹燦鷺祭削輪暼際傘栽碕哉

妻ヮギ㌱湊昨鑚ョプɚ作儁巠埼再傘甑鑚€お埼朔腰

Mitchell et al昨 Scienceプ貭[2]削慱擦傘ヴ二4/1110

ヮギ旄ɚ仔寺竺実糸燦赱冴作ズ珵埼冨便霍際傘祭碕埼腰

祭昨沪な燦輪迯削膾哉妻傘彬典ɚ作磁祉便霍昨刀燦蛬

1/5裁冴哉甑 

 

2. ヴ二4/1110ヮギ旄碕罪昨沪な 

Mitchell晒[2]朔腰Y暼昨邑ギ崩奣削檮際傘4/1110律睛

(20㎏1ɚき八視実祉)碕腰罪参晒昨邑ギ昨ヮギ詩姿自

磁執詞思実歯旨削採砕傘Y盍筮寤(粤六標磽碕倭柵参

傘嫻鑚ɚギ疂碕昨蒜I̊視実祉)燦流癧裁腰縫k燦癩榧廸

豬腰癆k燦†コ廸豬碕際傘嘖澣示視識燦ヴ二際参柵腰4/11

10律睛筮寤昨作哉鑷î昨邑ギ削皿傘20昨ャ㌱雑着印埼

済傘祭碕燦1/5裁冴甑祭昨腆堙朔ヴ二ヮギ旄(G菇ヮギ幣

X)碕204/111056旄燦35淋際傘き鑢ɚ作雑昨埼再三作歳

晒腰罪昨仔識指式枝痔朔済撒薩崎斯執寺識埼再傘甑

Mitchell 晒昨蛬1/5裁冴託昨嘖澣瑟埼腰v 朔 voxel 埼再

三腰滓O̊yv朔 v昨(曚滽崩奣削檮睛際傘)ャ㌱弐持屍詞

識腰n 朔粤六標磽昨曇豬(祭祭埼朔嫻鑚湊ぶ 25 曇)腰

fi(w)朔腰fMRI曚滽埼崩奣碕裁崎砺撒参冴隣ぶ w (60曇

昨隣ぶ栽晒作傘)碕 i ん¥昨粤六標磽昨思実歯旨(祭祭

埼朔Google Web 1T 5-gram Version 1)削採砕傘蒜I̊

:ò(輸’磽昨甓細昨莉④)腰cvi朔粤六標磽 i歳voxel 

v昨ャ㌱削デ®際傘旨始鹿実歯鹿磁実祉実昨蘿暼弐埼腰

cvi通弸朔ヌ柆弐埼再傘甑 

 
Science プ貭埼昨曚滽理盆k朔ヴŤ朝(P1,P2,ぇ,P9)

埼再三腰痳晒朔60曇昨隣ぶ昨莉1/5檮ょ歳罪参財参蛩栽

参冴姿而寺斯辞執沈済昨視紫支執燦コ作歳晒腰fMRI 旨

姿而試実昨嘆埼檮ょ昨斌夂ɚ榧磽作鷺燦篶I̊際傘甑祭

昨粤六幣X祉旨屍朔腰崩奣昨蛬1/5奭燦鹿執私痔削廸彩

崎ヴĽ止紫詞⊕撒参傘甑Mitchell 晒朔腰琢ぇ昨嘖澣瑟

燦ミ采冴薩削腰祭昨 6 止紫詞燦〛載崎晧暼裁冴ャ㌱燦

1/5際voxels燦腰崩奣削輸際傘筮寤燦鐚裁崎哉傘碕i彩

晒参傘標磽碕裁崎腰凋滔は燈昨旨至紫寺斎碕削 500 曇

敏艙裁冴甑祭昨標磽敏艙堙朔晧暼磽(Stability)莉④碕

倭柵参腰罪参財参昨voxel斎碕削腰止紫詞*隣ぶ碕哉妻

痂昨ャ㌱弐⊕補燦ぁ粤裁腰林止紫詞戻昨思支使執廋釘

燵削皿傘瀧檮柺Ï燦際冊崎盆二裁崎腰500 曇昨鏘彳

Stability弐燦ぇ埴裁冴voxels燦標磽碕裁崎敏艙際傘甑 

凋滔は燈朔腰60曇昨隣ぶ栽晒2曇弸裁崎腰罪昨肴鷺

敏艙細参冴500曇昨voxels削檮裁腰琢ぇ昨示視識埼㎏

鮨旄80燦⊕哉腰ャ㌱蘿暼弐碕ャ㌱曚印弐昨戻埼b輸昨

04札淋撒在燦 4 〛三ヴ二裁冴琢埼腰輪瀧昨隣ぶ戻昨b
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輸逃豬昨藁歳ぎ作傘隣ぶ戻昨b輸逃豬昨藁皿三彳済哉

寢淋削腰塡ミ碕際傘(祭参燦 leave-two-out cross-

validation 碕哉妻)甑祭昨旨至紫寺朔 1770(=60C2)嘖律

皖細参腰塡ミ昨某淋燦雑榊崎祭昨示視識昨理盆k斎碕

昨㋐燵碕際傘甑冴坂裁腰Mitchell 晒昨プ貭削軛:削朔

鎬栽参崎哉作哉歳腰祭昨嘖澣示視識削朔塡朋尤

(regularization)奡歳盆彩晒参腰罪昨14霙腰理盆k斎碕

昨㋐燵朔腰罪参財参0.83, 0.76, 0.78, 0.72, 0.78, 

0.85, 0.73, 0.68, 0.82 (烋堊 = 0.77)埼腰際冊崎鐚

粤埼再傘碕墓軛裁冴甑冴坂裁 Akama [3]歳1/5裁冴皿妻

削腰塡朋尤奡燦盆彩剤腰邑㊐削虜斌ɚ鏘椌忠知堙埼ヴ二

際傘碕腰0.82, 0.78, 0.78, 0.78, 0.75, 0.64, 0.71, 

0.6, 0.65碕哉妻皿妻削腰P6, P8, P9昨㋐燵歳栽作三

モ阪傘甑 

祭昨皿妻削裴嘖澣示視識燦ぁ哉崎腰蹈î昨邑ギ蒜I̊

視実祉碕瀧使昨20律睛視実祉燦雑碕削鑷î昨ャ㌱着印

燦際傘㎏鮨旄80示視識朔腰G菇ヮギ幣X碕fMRI昨彌廸

褻歯祉実執便霍(Multivariate pattern analysis, る

裁崎 MVPA)燦04札淋撒在崎ヴ二細参傘甑Mitchell 晒削

慱擦傘祭昨腆堙朔腰Murphy 晒削皿三腰ヴ二4/1110ヮギ旄

(Computational Neurolinguistics)昨隣埼倭柵参[4]腰

Huth晒昨Natureプ貭[1]削肴作歳榊崎腰Q圻雑æ寨燦

62砕崎哉傘([5],[6],[7],[8],[9])甑裁栽裁腰罪雑罪雑腰

ヴ二4/1110ヮギ旄ɚ仔寺竺実糸朔腰鑚ョɚ削邑瀧端典便

霍(single subject analysis)歳嫻鑚埼再三腰罪祭栽晒

瀧めn痂示視識(General Linear Model, GLM)昨皿妻作

㎏1ɚミ蓬旄昨14プ燦瑰済箆際祭碕朔済撒薩崎飫裁哉甑

祭昨便褫埼朔腰曚滽理盆k坤戻墾昨示視式執市削沪な歳

再傘冴薩腰曚滽理盆k斎碕昨ヴ二14霙燦狸冊腰示視識尤

昨鐚亦磽鯖筮寤æQ昨廋釘麦塁燦1/5際碕哉妻痂埼1/5際

昨歳〛刀埼再傘甑Mitchell 晒通渗雑腰塡朋尤削皿三理

盆k廟佻削檮裁崎35ヴɚ削鐚粤作示視識燦├43埼済冴

祭碕栽晒腰曇朝滔昨儁巠朔擦榊冴采たプ細参崎哉作哉甑

罪裁崎跏堙プɚ作奉㋼琢腰fMRI 磁祉便霍雑罪祭栽晒曇

朝戻昨乃滔削輸際傘îコ燦瑰済箆際祭碕朔飫裁哉甑 

曇朝滔昨儁巠碕枌蘢削輸’際傘昨朔腰罪参財参昨邑

ギ昨粤六幣X歳⊕撒参傘voxels碕媧娵歳20昨廟娵削撒

冴榊崎便豌裁崎採三腰Y暼昨棍豬媧娵削邊嘆裁崎哉作

哉碕哉妻腰粤六ぇ纖(semantic memory)昨4/1110嫻U削コ

晒参傘Y盍埼再傘甑祭参朔便豌←ょ(distributed 

representation)碕倭柵参崎採三腰視実祉昨烋❽尤

(smoothing)燦⊕撒作哉 MVPA 昨寢淋朔腰㎏鮨旄80昨冴

薩削敏艙細参冴標磽(voxels)歳ヱ鬳岑w削豌晒柵傘w

靭歳コ晒参傘(Raizada 晒[10]朔祭参燦 salt and 

pepper effect碕倭珊埼哉傘)甑粤六幣X昨便豌←ょ燦

楡脉ɚ削在皿ミ蜚際傘寢淋腰鐚亦作策碕肴昨跏堙朔腰

embodiment ィîXプ燦鎮ぁ際傘祭碕埼再傘甑

Embodiment 碕朔腰邑ギ鯖貭昨粤六Xミ削朔腰罪昨不杞

碕輸’際傘20昨îソ質殺湊㋷歳輸諾質転湊際傘祭碕栽

晒腰再冴栽雑ヮギ昨Xミk歳槻篶ɚ削罪昨w靭燦冨Q質

斯璽自鴫実詞際傘皿妻作磁始誌枝痔歳盻ギ碕作傘碕哉

妻i彩跏埼再傘甑Mitchell et al.雑粤六標磽昨策碕肴

埼再傘ｘeatｘ碕哉妻湊ぶ昨ャ㌱蘿暼き八削採哉崎腰六

ソ媧(gustatory cortex)削彳済作裴札燦ヴ二箆本裁崎

哉傘祭碕埼腰fMRI 磁祉便霍昨îコ削軏晒裁腰祭昨豬X

示視識昨愍疆磽燦腰Embodiment 碕哉妻罵傜栽晒》沈砕

崎哉傘甑 

Embodiment 削採砕傘示私式至伺昨彌┦磽朔腰粤六幣

X昨便豌←ょ昨不使昨彌┦磽碕←》瀧典削作三腰4/1110

粤六プ昨㊬4燦㌳箆際傘ギ嗽碕作榊崎哉傘甑細晒削擦

冴腰îソ腰殺湊腰糂筮作鷺昨┦骨作示実詩燦Ů彩崎粤六

幣X瀧め燦芻妻腰㊐そ作ヮギ㌱湊昨媧娵腰哉撒錆傘粤六

嘆霹削輸裁崎雑腰たプ昨檮コ歳コ晒参傘甑滓罵尣鼬昨痺

某燦甓ツ際傘 Hub and Spoke 示視識(Patterson 晒

[11][12])腰滓嘆罵尣嘖腰滓琢罵尣◥栽晒滓ブ嘖擦埼燦

屍竺実旨仔紫寺際傘 High level convergence 示視識

(Binder 晒[13][14])作鷺腰粤六嘆霹削輸裁崎朔腰滓嘆

罵尣嘖擦撒三燦瞩済ヰシ歳再三瀧O裁作哉甑擦冴虜斌

ɚ作儁巠碕裁崎腰ヮギ崩奣昨示私式至伺燦芻妻媧娵埼

蹈削粤六墓慕昨幣X朔晢嫡裁崎哉傘昨埼朔作哉栽碕哉

妻コ跏雑再榊崎玲暼埼済作哉甑粤六嘆霹削輸際傘たプ

朔腰fMRI €お削採砕傘磁祉便霍歳濁療靭埼再傘歳腰思

執止執支旨昨靭惓朔腰擦細裁采腰磁祉便霍昨檮ょG典昨

斂圻粤57削檮際傘罸]昨矗栽晒æ裁崎哉傘甑Patterson

晒歳端甍際傘皿妻削腰滓罵尣鼬作鷺罵尣リ縫使朔腰4尤

ò昨ぎ作傘04耨歳評三04札腰fMRI 埼朔徳陵燦鶺箆裁削

采哉媧娵埼再傘腰碕哉妻昨歳罪昨馮茹埼再傘[11]甑哉剤

参削在皿罵尣リ燦嘆盪碕裁冴粤六幣X媧娵削採哉崎腰

嘆霹歳恋罵碕楙罵昨戻埼湊蝗裁作歳晒腰Embodiment 昨

┦骨作示私式至伺(糂ソⅺ鯖殺湊腰糂筮作鷺昨筮寤)燦

芻妻媧娵碕昨戻埼資紫詞宍実屍燦痂耨裁腰便豌幣X燦

⊕榊崎哉傘碕際傘昨歳腰4/1110粤六プ昨齪るɚ作コ流三

噪埼再山妻甑罪昨寢淋腰MVPA 昨㎏鮨旄80埼標磽碕裁崎

敏艙細参冴voxels歳腰20不昨鷺昨媧娵削哲18裁崎哉傘

栽燦腰擦剤曚滽理盆k斎碕削㋐颱際傘祭碕歳裴ギ作粤

六燦雑肴甑 

 

3. ヴ二4/1110ヮギ旄昨冨便霍碕磁祉便霍 
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鑚€お昨ンk朔腰縫35埼1/5裁冴ヴ二4/1110ヮギ旄昨甌

珵埼再傘曇朝滔碕便豌←ょ碕哉妻ヌ珵栽晒腰Mitchell

晒昨苗明視実祉燦檮ょ削腰標磽敏艙削擦埼コ阪胝榊崎

冨便霍質磁祉便霍燦⊕榊崎哉傘[3]甑際作撒阪腰20昨ャ

㌱栽晒粤六昨再傘標磽(voxels)燦艀済箆際碕哉妻㎏鮨

旄80縫昨旨至紫寺埼腰曚滽理盆k昨20歳鷺昨皿妻削曇

磽ɚ削畑哉崎哉傘栽燦軛晒栽削裁冴甑罪祭埼昨æコ朔腰

塡朋尤燦評参傘縫昨虜斌ɚ嘖澣昨札削皿傘示視識㋐燵

昨滔歳腰擦細裁采ヮギ昨粤六幣X削採砕傘曇朝昨20㌱

湊昨ョɚ作滔削檮睛裁崎哉傘碕哉妻祭碕埼再三腰罪参

燦軛晒栽削裁冴冨便霍昨腆堙燦通託削擦碕薩傘甑 

擦剤腰[3]埼朔腰標磽(voxels)敏艙昨跏堙碕裁崎腰

Mitchell 晒燦慱薩碕裁崎彌采昨ヴ二4/1110ヮギ旄歳蘋ぁ

際傘晧暼磽(Stability)莉④削盆彩腰Pereira 晒[15]歳

蛬騁際傘ANOVA-f弐雑輪迯削ヴ二裁腰voxel斎碕削腰忠

肴昨莉④歳莵肴弐昨奭哲燦柺Ï質便霍裁冴甑祭祭埼ヮ妻

ANOVA-f弐碕朔腰崩奣碕作傘隣ぶ斎碕削6嘖昨蛬1/5削皿

傘ャ㌱弐昨54燦痂耨裁腰罪昨54戻滔ぎ(烋跏藁)燦54不

滔ぎ(烋跏藁)削檮裁崎は燈裁冴弐埼再傘甑 

14霙碕裁崎腰敏艙細参冴500曇昨voxels燦檮ょ碕裁

冴曚滽理盆k慕昨③策砦噪(琢ŹStability 弐腰託Ź

ANOVA-f 弐)歳1/5際碕採三(噪 1)腰塡朋尤奡緖裁埼雑フ

悸作示視識㋐燵朔腰珽哉Stability弐腰ANOVA-f弐碕輸

逃際傘祭碕歳撒栽榊冴甑Y7際冊済朔腰P1 歳祭参晒標

磽弐昨傜埼腰罪参削62采 P2-P4 昨市識実寺削柺裁崎雑

艀済珊箆崎珽哉碕哉妻祭碕埼再傘甑P1 昨札歳腰塡朋尤

奡作裁埼雑㋐燵削察拶廸尤歳コ晒参作哉祭碕碕腰祭昨

Yぎ作標磽弐便漱碕昨戻削朔腰天晒栽昨輸’磽歳再傘

祭碕歳着篶細参傘甑細晒削標磽弐昨嘆哲市識実寺(P5, 

P6, P7 燦馴ぃ碕際傘)燦ゆ裁采コ崎哉采冴薩腰

Stability 弐碕 ANOVA-f 弐削皿三敏艙細参冴琢哲 500

曇昨voxels削肴哉崎腰旨侍仔爾執奭哲b輸燦ヴ二裁冴

碕祭山腰P5 碕 P7 朔鐚粤作b輸燦ぇ埴裁冴歳腰P6 削檮

裁崎朔鐚粤埼作采腰栽肴腰P6朔P5, P7碕ぎ作三腰OLS

昨札削皿傘㋐燵歳70%通託腰罪裁崎辿莉④埼敏艙細参冴

voxels戻昨慼哉涉哉歳100通琢コ晒参冴甑祭昨祭碕栽

晒腰再晒冴薩崎P6朔 P8, P9碕碕雑削鏘託哲市識実寺

燦痂耨際傘碕コ脳裁冴甑 

 

 
噪1敏艙細参冴標磽voxels昨Stability, ANOVA-f弐 

 

祭昨皿妻削示視識㋐燵昨徹哉曚滽理盆k埼朔腰標磽

敏艙削採哉崎晧暼磽(Stability)莉④碕ANOVA-f弐削皿

三標磽敏艙細参冴voxels昨慼哉涉哉歳薇コ肴甑裁栽裁腰

癆;際傘皿妻削腰罪昨ミ蓬旄ɚ哲18削朔腰標磽 voxels

昨敏艙堙昨涉哉削譯糂作祉使寺碕コ脳在傘皿妻作腰擦

細裁采蒜〛裁冴Y盍歳ィ薩晒参腰裁栽雑罪昨㋷35ɚY

盍朔4/1110粤六プ昨ヰシ昨檮コ削〛熹際傘雑昨埼再傘祭

碕歳墓軛裁冴甑 

き六㊪哉祭碕削腰OLS 昨札削皿傘示視式執市㋐燵歳

70%通託昨理盆kP6, P8, P9(託哲市識実寺)埼朔腰晧暼

磽(Stability)莉④碕ANOVA-f弐埼敏艙裁冴琢哲500曇

昨voxels昨妻阪腰100通琢昨雑昨歳ぎ作榊崎採三(罪参

財参183,146,124)腰慼哉涉哉豬朔廟典昨烋堊皿三1④

╪乃滔坂砕ぎ作榊崎哉冴甑通託昨噪2朔腰P1, P6燦刀

削腰辿莉④埼敏艙細参冴voxels燦腰罪参晒歳莵肴林莉

④埼昨奭哲燦燼④碕裁崎忠逗匹烋傜削寺竺紫詞裁冴雑

昨埼再傘(廟曚滽理盆k削肴哉崎昨噪朔[3]燦理軏昨祭

碕)甑林曚滽理盆k削檮睛際傘市鹿児埼腰₁昨靱烋n埼

癒勉晒参冴雑昨朔腰Stability埼敏艙細参冴voxels昨

ANOVA-f弐削採砕傘奭哲腰₁昨壹`n埼癒勉晒参冴雑昨

朔腰ANOVA-f弐埼敏艙細参冴voxels昨 Stability削採

砕傘奭哲燦←裁崎哉傘甑林莉④埼敏艙細参冴voxels昨

慼哉涉哉朔腰P1 埼朔撒剤栽 13 曇碕鏘椌埼再傘昨削檮

裁腰P6埼朔183曇碕鏘彳弐燦ぇ埴裁崎哉傘甑祭参晒昨
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慼哉涉妻敏艙14霙朔腰噪埼朔₁n昨弸罵(琢雑裁采朔

良)削便漱際傘詩紫詞削皿榊崎1/5細参傘甑 

 

 

噪 2 標磽 voxels 昨 Stability, ANOVA-f 弐昨奭哲 

P6, P8, P9(託哲市識実寺)埼朔腰莉④昨薺直ɚY鐚

磽燦1/5際標磽voxels歳腰理盆k斎碕削100通琢コ晒参

傘昨埼腰罪参晒削24榊崎く戻ɚ作便漱昨Y盍燦藾榊崎

錆 采 甑 罪 昨 冴 薩 AAL(Automated Anatomical 

Labeling)[16]昨20坿噪燦母ぁ裁腰祭昨3k削採哉崎薺

直ɚY鐚標磽燦1/5際voxels燦8132ɚ削流三琢砦腰罪参

晒昨ミ蓬旄ɚ作鹿持識燦鶺基裁腰祭参燦雑榊崎薺直ɚ

Y鐚標磽媧娵碕裁冴甑細晒削託哲市識実寺削蒜〛際傘

薺直ɚY鐚標磽媧娵燦艾箆裁腰罪祭削澣榧際傘薺直ɚ

Y鐚標磽voxels昨箆Q曇豬燦莉④斎碕削ヴ二裁冴甑 

罪昨14霙腰託哲市識実寺埼朔腰晧暼磽(Stability)莉

④埼敏柵参傘歳 ANOVA-f 弐埼朔敏柵参作哉標磽

voxels(祭参燦祉使寺 2 碕倭鮭雑昨碕際傘)昨彌采朔腰

嘆癆尣嘖鯖欠術w嘖作鷺ズソ示私式至伺削輸’裁崎哉

傘媧娵栽晒艾箆細参崎哉傘祭碕歳墓軛裁冴甑祭昨莉④

朔Mitchell晒歳蘋ぁ裁冴雑昨坂歳腰哉撒錆傘ヮギ昨粤

六幣X輸’昨媧娵削榧際傘標磽voxels朔察碕珊鷺コ箆

在作栽榊冴甑律檮削 ANOVA-f 弐埼敏柵参傘歳晧暼磽

(Stability)莉④埼朔敏柵参作哉標磽 voxels(祭参燦祉

使寺1碕倭鮭)朔腰滓嘆罵尣嘖燦7尣削滓珀55使作鷺ヮ

ギ昨粤六幣X媧娵栽晒雑彌采歳艾箆細参傘祭碕歳撒栽

榊冴甑祉使寺 1 碕祉使寺 2 昨斂圻媧娵昨滔朔薇コ榊崎

採三腰裴作傘使哲歳察碕珊鷺斂圻裁作哉甑祭昨皿妻作Q

ょ朔腰示視識㋐燵昨フ悸作曚滽理盆k埼朔腰桜冴肴昨標

磽敏艙堙埼14霙歳察拶廸撒晒作哉冴薩コ箆在作栽榊冴甑

裁栽裁腰示視式執市昨鏘珽㋐燵(82%)燦ぇ埴際傘 P1 燦

コ傘碕腰辿莉④削蒜〛際傘487曇昨標磽voxels朔腰罪

昨察碕珊鷺歳癆尣リ質罵尣リ昨ズソ媧娵削邊嘆裁腰滓託

縫尣嘖質濯ブ使昨皿妻作虜斌ɚヮギ褫栽晒朔敏柵参崎

哉作哉祭碕歳撒栽榊冴甑 

 

噪 3 標磽 voxels 昨斂圻媧娵(託哲市識実寺) 

噪 3朔腰託哲市識実寺不埼蒜〛作標磽voxels昨斂圻

媧娵削沪暼裁腰祉使寺 2(琢)腰祉使寺 1(託)昨標磽

voxels歳天曇AAL昨媧娵削箆Q際傘栽燦始鹿実爾紫寺

埼←裁冴雑昨埼再傘甑罪参財参昨良託始鹿実飼実埼1/5

裁冴碕採三腰鏘彳澣榧豬燦ぇ埴際傘媧娵朔ɔ埼屎晒参

崎採三腰Stability 埼昨札敏柵参傘祉使寺 2 昨標磽

P1 

P1 

P6 

P6 
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voxels 歳嘆癆尣嘖(Occipital_Mid_L)擦撒三削邊嘆際

傘昨削檮裁腰ANOVA-f弐埼昨札敏柵参傘祉使寺1昨標磽

voxels 歳滓嘆罵尣嘖(Temporal_Mid_L)削彌采コ晒参傘

祭碕歳Xミ細参傘甑 

祭妻裁冴14霙朔磁祉便霍昨ズ珵栽晒雑裴ギ作粤六燦

雑肴甑ヮギ昨粤六幣X媧娵削輸際傘Binder晒昨鴫失自

実プ貭[14]歳1/5際碕採三腰embodiment ィî削採砕傘示

私式至伺(糂ソⅺ)昨嘆埼腰ズソ朔îソ斯璽自鴫実斯辞

執作鷺燦〛載腰Ů糂ソⅺɚ(supramodal)作粤六幣X匙

昨b注転ぁ燦⊕妻碕哉妻哲18咲砕歳療1埼再傘甑殺山

珊 Mitchell 晒[2]歳艾箆裁冴ズソ斯旨至痔削乃傘標磽

敏艙朔腰ヮギ昨粤六Xミ昨㊪哉鴫持識削擦埼渗三崎錆

栽剤腰邑削←傜ɚ作ズソ崩奣昨珀慕坂砕削輸諾裁崎哉

傘碕哉妻コ跏雑再三妻傘甑冴坂裁腰菱;裁冴皿妻削腰

Mitchell 晒歳ｗeatｘ碕哉妻湊ぶ昨蘿暼4/1110律睛削六

ソ媧燦コ箆裁冴embodimentミ蜚朔腰罪昨獪摩埼託哲市

識実寺削コ晒参傘皿妻作腰Stability莉④碕糂ソ示私式

至伺碕昨デ藁磽(祉使寺 2)削採哉崎雑鐚亦埼再傘療1

磽歳逼細参崎哉傘甑罪昨寢淋腰晧暼磽(Stability)碕朔腰

罪昨ヴ二暼57栽晒裁崎齪矗昨坤輪瀧磽墾燦 莉塁際傘雑

昨作昨埼腰崩奣昨理軏際傘莉1/5檮ょ昨使執旨祉執旨碕

輸撒三再妻彬典ɚ作糂ソîソ典滽燦律輜裁鯖際哉碕哉

妻コ跏雑i彩晒参傘甑瀧跏腰託哲市識実寺削採哉崎朔腰

ANOVA-f弐碕14索肴采標磽voxels(祉使寺1)朔腰Binder

晒[14]昨ヮ妻Ů糂ソⅺɚ(supramodal)作粤六嘆霹腰際

作撒阪示私式至伺嚠鐚昨筮寤歳珽逗匹埼率貔際傘20媧

娵削彌采コ箆細参傘甑罪昨鎚←歳腰滓嘆罵尣嘖埼再傘祭

碕朔腰磁祉便霍戻埼雑細察鷺昨ぎプ朔作采腰祭祭削プX

ɚ腰艾ょɚ腰Ů10滽ɚ作粤六幣X昨燼燦ー薩晒参傘祭碕

朔腰ANOVA-f弐昨ヴ二暼57栽晒裁崎雑友便削豺淋ɚ埼再

傘甑作材作晒晧暼磽(Stability)莉④碕ぎ作三腰ANOVA-

f弐朔祭祭埼ヮギょ盍戻昨坤滔ぎ墾(便豌)昨彳済細燦は

燈裁崎哉傘栽晒埼再傘甑Q鎚ヮギ旄昨'腰氏斯自実識昨

æ篶燦61臙際傘痂埼腰ヮギ昨ぇ陵典㋷燦滔ぎ昨㋷35ɚ

輸逃削皿榊崎碕晒彩腰Ů糂ソⅺɚ(supramodal)作粤六

ヴ二燦⊕妻妻彩埼腰fMRI 昨磁祉便霍歳軛晒栽削際傘珽

逗匹率貔媧娵昨霙冴際痺某削朔彳済作粤六歳再傘坂山

妻甑 

殺山珊曚滽理盆k昨曇朝滔栽晒標磽敏艙戻昨åf燦

跳裁2056旄昨ィゖプ腰策哉崎朔俛旄擦埼馮═ɚ作たプ

燦荐砦崎哉采削朔腰擦坂彌采昨筮寤歳靭惓裁崎哉傘祭

碕朔ヮ妻燦瘤冴作哉甑冴坂裁腰祭妻裁冴たプ昨ヨh削作

傘昨歳腰fMRI 昨㎏鮨旄80示視式執市削採哉崎b檮ɚ削

㋐燵歳坤徹哉墾曚滽理盆k昨視実祉埼再傘碕哉妻祭碕

朔腰蝙¥裁崎フ哉祭碕坂碕磔撒参傘甑際作撒阪腰甌哉ャ

㌱思執詞鹿旨詞裁栽1/5細作哉曚滽理盆k昨Y盍削腰粤

六プ昨┦骨作輸盪媧娵歳腰ぎ作傘標磽敏艙堙燦〛載崎

典㋷ɚ削箆Q際傘碕ヮ妻腰き六㊪哉Qょ歳I̊済崎哉傘甑

裁栽雑罪参晒朔腰視実祉昨旨痔実施執市燦⊕妻通縫昨

漣艹埼腰粤六再傘Qょ碕裁崎ぇ埴細参崎哉傘甑祭昨祭碕

朔腰20㎏1使磁実施執市削採砕傘腰脉ヹ坤被44埼作哉墾腰

坤賜使枝昨彌哉墾腰坤笨哉墾視実祉昨妻阪削腰坤フ哉墾視

実祉歳蜻裁崎裁擦妻裴ギ作筮寤歳棈圻裁崎哉傘療1磽

燦1/5伜裁崎哉傘甑祭昨療1磽朔腰策哉崎朔20㎏1使磁実

施執市€お昨再三跏罪昨雑昨昨儁哉`裁削肴作歳傘昨

埼朔作哉栽碕細彩磔撒参傘甑 

 

5. i柆碕梍陋昨寨鑒 

祭昨皿妻削腰20昨ャ㌱着篶燦⊕妻㎏鮨旄80昨示視式

執市朔腰曇慕昨曚滽理盆k鴫持識埼晢14際傘柵栽三埼

作采腰塡朋尤作鷺昨腆堙鎮ぁ通縫昨視実祉削腰事詞昨20

歳出使埼哉栽削曇磽ɚ削畑哉崎哉傘栽燦薩犀三腰栽作

三鑚ョɚ作筮寤歳棈珊埼哉傘祭碕歳軛晒栽削作榊冴甑

祭妻裁冴出皴作筮寤燦㌱ぁ裁腰曇朝滔昨示視識尤燦莉

塁際傘祭碕朔腰飼使士爾実始実昨こ暼碕ヮ妻諭₂把爲

56旄昨貭04昨札作晒剤腰ヮギ㎏1昨ミ軛削採哉崎雑彳

哉削ユ際傘珵歳再傘皿妻削磔撒参傘甑20律睛昨蘿暼示

視識燦ヴ二際傘彌廸褻歯祉実執便霍(MVPA)埼朔腰筮寤

褻昨彳済哉媧娵鯖祉旨屍匙昨睛七磽歳曇朝埼ぎ作傘冴

薩腰⑰贖ɚ作曚滽理盆k坤戻墾20律睛ミジ示視識(瀧朝

昨理盆k埼ヴ二裁冴蘿暼示視識燦直昨理盆k削鎮ぁ際

傘雑昨)昨㋐燵朔腰理盆k坤不墾昨㋐燵削Ï冊崎朔友便

埼朔作哉甑冴裁栽削理盆k戻便霍昨㋐燵徹託燦必鐓際

傘冴薩腰hyperalignment[17]鯖 Joint Rank Feature 

selection[18]燦慱薩碕際傘┦骨作腆堙歳i騁細参崎

哉傘甑理盆k坤戻墾示視識昨濁彬淋朔20昨├〝傜腰㎏1

傜埼昨曇朝滔昨鷺阪晒栽晒腰鷺昨91燵I̊嗽際傘昨栽腰忠

肴昨ギ嗽戻昨裴札沈砕歳哉栽削療1栽作鷺腰┦骨作儁

哉削肴作歳傘雑昨埼朔再傘甑裁栽裁腰罪雑罪雑罪妻裁冴

ヌ珵埼朔腰曇朝滔燦再采擦埼時試識至伺実昨傜栽晒ミ

蜚際傘坂砕埼腰G鼬ɚ作筮寤═碕裁崎碕晒彩傘莉塁磽

歳コ晒参作哉甑殺裁山腰鑚€お昨皿妻削腰20律睛燦薩犀

傘曇朝滔歳腰罪祭削廋夂燦槻こ暼埼済腰曇朝滔昨示視式

執市削肴作歳三妻傘祭碕歳着コ細参傘通琢腰フ裴作筮

寤═碕裁崎㋐颱裁㌱ぁ際傘昨歳ブペɚ埼朔作哉坂山妻

栽甑際作撒阪腰曇朝滔昨便霍燦〛載腰事詞昨20燦薩犀傘

㎏1碕├〝昨戻昨璽紫斯執市式執屍燦姜薩傘療1磽歳

明栽参妻傘碕哉妻ズ珵埼再傘甑 
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フ采î晒参崎哉傘皿妻削腰Marr 朔20燦思執侍自実祉

碕昨檮柺削皿榊崎暼57裁腰雌実詩司史仔削採砕傘曚〉

昨艹榴腰斯旨至痔昨㎏1燦膾妻ヴ二プ昨艹榴腰罪昨不使

幣X昨磁始誌枝痔燦膾妻仔識指式枝痔昨艹榴削便砕冴

琢埼腰罪参晒燦35淋際傘祭碕削皿傘20€お昨盻ギ磽燦

シ哉冴甑裁栽裁腰事詞昨ィîɚ㌱湊燦4/1110斯旨至痔削馮

滔裁冴雑昨碕裁崎35淋ɚ削i彩傘削疆冴三腰

Barsalou[19]昨1/5伜際傘皿妻削腰20昨㎏1碕├〝燦邊

嗹鴫持識埼檮睛沈砕傘爾紫侍執市坂砕埼朔腰仔識指式

枝痔昨艹榴腰Y削瀧朝策碕三昨20歳鷺昨皿妻削曇磽ɚ

削畑哉崎哉傘栽燦軛晒栽削際傘祭碕朔埼済作哉甑

Embodiment ィîXプ昨ᆨ賣埼再傘 Barsalou 昨祭昨た

プ朔腰Mitchell昨嘖澣示視識燦睛ぁ裁冴Huth晒[1]昨

粤六ɚ祉使式執市(semantic tiling)削檮際傘┥琩作

臀墓昨痂埼寨明細参崎哉傘甑Huth 晒昨¥④朔林曇朝昨

20昨嘆削腰邑ギ鯖輪㋷補邑ギ54碕罪昨粤六幣X昨哲18

燦14淋細在腰濯逗匹埼ズソ尤細参冴20不⁷鎬(mental 

lexicon)燦蛩采碕哉妻雑昨埼再傘甑祭昨MVPA€お削採

哉崎腰Huth 晒朔腰粤六標磽--Barsalou 朔詞侍紫屍ギ

(topic words)碕倭珊埼哉傘--碕 fMRI昨崩奣ギ昨蒜I̊

持屍詞識--Barsalou朔嫻熹輸豬(basis function)碕倭

珊埼哉傘--栽晒腰邊嗹鴫持識埼ǜ肴昨粤六逗匹燦鐚粤

作便豌昨彳済細燦1/5際雑昨碕裁崎艾箆裁崎哉傘甑裁栽

裁腰罪参朔廟典昨筮寤褻昨20%裁栽作采腰裁栽雑曇朝鴫

持識埼腰嫻熹輸豬削檮睛際傘4/1110㌱湊燦1/5際雑昨碕裁

崎艾箆細参冴寢淋腰罪参晒昨端耨便朔冴栽坂栽35%削裁

栽b疆裁作哉甑罪昨冴薩腰粤六幣X昨20律睛朔済撒薩崎

甓本作曇朝滔燦1/5際碕腰Barsalou朔凉Ō裁崎哉傘甑 

20律睛削採砕傘曇朝滔削典㋷ɚ削仔寺竺実糸際傘削

朔腰殺山珊ホ邉碕作傘支執寺識削友便作支使枝歳盻ギ

埼再傘甑裁栽裁腰4/1110粤六プ削24榊崎雑MVPA€お埼昨

曚滽理盆k豬朔腰㎏鮨旄80視実祉昨 voxel 鴫持識埼昨

邑廸褻尤燦瞩哉崎腰在哉材哉瀧駭燦Ů彩傘91燵昨師実

旨歳彌哉甑坂歳腰鑚€お埼軛晒栽削作榊冴昨朔腰

Mitchell晒昨視実祉冨便霍歳1/5際皿妻削腰撒剤栽9隣

昨理盆k豬埼雑罪祭削廋夂尤昨彦裁歳コ晒参傘碕哉妻

祭碕埼再榊冴甑罪祭埼擦剤i彩晒参傘昨朔腰20筮寤削採

砕傘曇朝滔燦腰2056旄弸昨併提旄ɚ質ブX旄ɚ質盪X旄

ɚ筮寤削皿榊崎シ軛裁腰曇磽尤寺竺児仕使識燦⊕榊崎腰

罪祭栽晒㎏鮨旄80示視式執市昨標磽燦敏艙際傘碕哉妻

跏塁磽埼再傘甑細晒削腰祭祭埼篶I̊際冊済朔腰ヴ二4/1110

ヮギ旄歳腰罪雑罪雑腰棍作哉曇朝昨4/1110律睛昨ぇ埴燦腰

邊嗹ɚ律睛昨ぇ埴埼再傘ヮギ思実歯旨栽晒昨蒜I̊質輸

’磽筮寤碕蘢淋細在腰視実祉歳斂圻裁作哉阯鍔埼昨20

昨ャ㌱燦着印際傘碕哉妻こヴ齪矗埼再傘甑雑裁腰fMRI

視実祉昨b檮ɚ漾棍磽削雑栽栽撒晒剤腰4/1110律睛昨瀧

逗鴫持識(理盆k鴫持識)埼蹈削├〝尤昨コ〛裁歳肴采

昨埼再参柵腰罪祭削ヮギ思実歯旨筮寤碕輪載采腰弸使昨

邊嗹ɚîゖ典㋷燦腰裁栽雑`蘢ɚ削棡評際傘祭碕昨鐚

亦磽歳篶暼埼済皿妻甑罪昨皿妻作弸使腰再傘哉朔戻蘢尤

細参冴邊嗹ɚîゖ典㋷碕朔腰fMRI 昨磁祉便霍昨14霙削

察栽作晒作哉甑Mitchell 晒昨視実祉昨冨便霍埼軛晒栽

削作榊冴曇朝滔削朔腰ヮギ昨粤六幣X削輸際傘204/1110

56旄昨磁祉便霍琢昨åf碕裁崎ミ蜚埼済傘雑昨歳奚戻

コ晒参冴甑罪雑罪雑fMRI昨磁祉便霍燦細晒削珽逗昨磁

祉鴫持識埼㋐颱際参柵腰20昨㎏1碕├〝昨財参財参昨

鴫使耳実燦ゆ犀腰┦骨作筮寤昨資紫詞宍実屍燦ヴ二際

傘祭碕歳療1埼再傘甑雑裁粤六標磽燦嘆戻昨評箆本榴腰

際作撒阪Barsalou昨ヮ妻仔識指式枝痔昨艹榴削採哉崎腰

磁祉便霍碕ヮギ思実歯旨碕哉妻忠肴昨邊嗹ɚ弸使îゖ

資紫詞宍実屍燦蘢淋際参柵腰撒参撒参朔 Mitchell 鯖

Huth 晒昨ヴ二裁冴曇朝慕昨滔昨再傘4/1110ヮギ律睛削輸

裁腰--35瀧ɚ作邊嗹ɚ旄80資紫詞宍実屍燦C擦彩--罪

昨歯鹿磁実祉実弐昨彌┦作便漱腰再傘哉朔使便ɚ作こ

ヴ├〝昨廸ぎ碕裁崎斯璽自鴫実詞際傘祭碕歳療1削作

傘昨埼朔作哉栽甑冴坂裁腰祭参朔梍陋昨ゼ巠埼再三腰明

栽参冴儁哉碕裁崎蛬I̊際傘削碕鷺薩崎採采雑昨碕際傘甑 

 

理i貭® 

[1] Huth AG, de Heer WA, Griffiths TL, Theunissen FE, 
Gallant JL, (2016) Natural speech reveals the semantic 
maps that tile human cerebral cortex, Nature, Vol. 532, 
pp. 453–458 

[2] Mitchell TM, Shinkareva SV, Carlson A, Chang KM, 
Malave VL, Mason RA, Just MA, (2008) Predicting 
Human Brain Activity Associated with the Meanings 
of Nouns, Science; DOI: 10.1126/science.1152876.   

[3] Akama H, (2018) Individual typological differences in a 
neurally distributed semantic processing system: 
Revisiting the Science article by Mitchell et al. on 
computational neurolinguistics, F1000Research, 2018, 
doi: 10.12688/f1000research.14584.1 

[4] Workshop on Computational Neurolinguistics, NAACL 
HLT 2010 
Workshopshttps://sites.google.com/site/compneurowsn
aacl10/ 

[5] Bullinaria JA, Levy JP, (2013) Limiting Factors for 
Mapping Corpus-Based Semantic Representations to 
Brain Activity, PLoS ONE; 
doi:10.1371/journal.pone.0057191 

[6] Anderson AJ, Binder JR, Fernandino L, Humphries CL, 
Conant LL, Aguilar M, Wang X, Doko D, Raizada RDS, 
(2016) Predicting Neural Activity Patterns Associated 
with Sentences Using a Neurobiologically Motivated 
Model of Semantic Representation, Cerebral Cortex; 
doi: 10.1093/cercor/bhw240  

2018年度日本認知科学会第35回大会 sO3-2

66



[7] Pereira F, Detre G, Botvinick M, (2011) Generating Text 
from Functional Brain Images, Frontiers in Human 
Neuroscience; DOI: 10.3389/fnhum.2011.00072 

[8] Akama H, Miyake M, Jung J, Murphy B, (2015) Using 
Graph Components Derived from an Associative 
Concept Dictionary to Predict fMRI Neural Activation 
Patterns that Represent the Meaning of Nouns, PLoS 
ONE; DOI: 10.1371/journal.pone.0125725 

[9] Devereux, B., Kelly, C., Korhonen, A, (2010) Using 
fMRI activation to conceptual stimuli to evaluate 
methods for extracting conceptual representations 
from corpora. Proceedings of First Workshop on 
Computational Neurolinguistics, NAACL HLT 2010, 
pp.70-78. 

[10] Raizada, R.D.S. and Lee, Y.S. (2013) Smoothness 
without smoothing: why Gaussian Naive Bayes is not 
naive for multi-subject searchlight studies. PLoS ONE, 
PLoS ONE 8(7): e69566. 
doi:10.1371/journal.pone.0069566 PDF. 

[11] Patterson K, Nestor PJ, Rogers TT, (2007) Where Do 
You Know What You Know? The Representation of 
Semantic Knowledge in The Human Brain, Nature 
Reviews Neuroscience; DOI: 10.1038/nrn227 

[12] Rice GE, Lambon Ralph MA, Hoffman P, (2015) The 
Roles of Left Versus Right Anterior Temporal Lobes in 
Conceptual Knowledge: An ALE Meta-analysis of 97 
Functional Neuroimaging Studies, Cerebral Cortex; 
DOI: 10.1093/cercor/bhv024 

[13] Binder JR, Desai RH, Graves WW, Conant LL, (2009) 
Where Is the Semantic System? A Critical Review and 
Meta-Analysis of 120 Functional Neuroimaging 
Studies, Cerebral Cortex; DOI:10.1093/cercor/bhp055 

[14] Binder JR, Desai RH, (2011) The neurobiology of 
semantic memory, Trends in Cognitive Science; DOI: 
10.1016/j.tics.2011.10.001 

[15] Pereira F, Mitchell T, Botvinick M, (2009) Machine 
Learning Classifiers and fMRI: A Tutorial Overview, 
NeuroImage; DOI: 10.1016/j.neuroimage.2008.11.007 

[16] Tzourio-Mazoyer N, Landeau B, Papathanassiou D, 
Crivello F, Etard O, Delcroix N, Mazoyer B, Joliot M, 
(2002) Automated Anatomical Labeling of Activations 
in SPM Using a Macroscopic Anatomical Parcellation 
of the MNI MRI Single-Subject Brain, Neuroimage; 
DOI: 10.1006/nimg.2001.0978 

[17] Haxby JV, Guntupalli JS, Connolly AC, Halchenko YO, 
Conroy BR, Gobbini MI, Hanke M, Ramadge PJ, (2012) 
A common, high-dimensional model of the 
representational space in human ventral temporal 
cortex. Neuron;doi:10.1016/j.neuron.2011.08.026 

[18] Akama H, Murphy B, Lei MM, Poesio M, (2014) Cross-
participant Modelling Based on Joint or Disjoint 
Feature Selection: An fMRI Conceptual Decoding 
Study, Applied Informatics, Springer, 
doi:10.1186/2196-0089-1-1 

[19] Barsalou, LW, (2017) What does semantic tiling of the 
cortex tell us about semantics?,Neuropsychologia; 
doi:10.1016/j.neuropsychologia.2017.04.011. 

2018年度日本認知科学会第35回大会 sO3-2

67


