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AT, SHEUBOMREBEEZALNCTEZEZAEL, 20O, MRT EREITV, T— & O %21T->
7oo fMRT FEBR 1 idaifie TEip) & NEE) L WHBHRAT IV —Zpife e LT, 88 - BEAEY 27 ICSH%L V)
WHEAZEAL T, LRSI THD CIM I A, BB X — 8T MVPA Z3k% T, ABIIED T — Z BT IC 1T 5 HEA 22 05
EEMENL U7z, fMRI B5R 2 Tk, A U U HNEEE & o CHEOSFHEOES HIGEWERER 2 A7 2T A L, ZVF LT
R Y 72 S EEER AR O IO BIEIROG & U9 BLIEA S, GLM & MVPA, & 5|21 Searchlight &2 HFH LT, SR O A
ZPRIE LT, MRI 3EBR 3 Tik, R 1, 2 2 S BICRE IS, FRRBG-OA IS SEER QMBS A 7.2 720, FISE
ORFECTREFERZ 27 &0 b0 &, $EOT 2RSS U THERASELZEZ 2720000 2 FEO SEIRESML 258
L. GLM & MVPA, & HIT1F Searchlight 5 #A LT, SibIBOMBREBRIC L VIR, BT r—F LT,

1 E T, AFRONEA R E AR OMABINEE R LoD, #F9E B % BRI Lz, AWFSEo BiiE, SEEO MR
HBEPRALNICTHIETHD,

2T, NA VY XA, SEOMREIAE. BRD T 2 — ORI DO ZS>OHE ) SEEEONIE 2 L L, ffkd~
A L, ZOFEIAMEOBERN L EBA R L2 b0TH D,

B3 ETIL, ANEDOMESITE R L, H476 ZTHERTL=2o0 fMRI EREZBR L. ZOMESTEERLTVD,

4 FE T, JBITIFE (Akama et al. 2012) OEEAEEE X 2085, IMRT EB 1, T72bbEWAHEE L5 SFEDEOMS
FREHL WD, Zhud, HERE - FEEO R ALY AL EHERE - AAEOBRMANS D oIk L, (B & TE
H] LWHBKS T ) BT 2 SFEAE O 2712, MHERSHEIEOX A7 2 ER TfTo7- IRl ERTH D, T—
HENTTE L LT, GLM & MVPA 2307 & R L CENENDINTIED GWEZRGE LTz, ZORFE. GIMIZ XY, BHA T
Y — ORI DI TIHRORR L B L TWAH Z LA &Nz, £, WPA IZX V| ASA U TV OBEERIZID D
LT, By varNEty v a VHEITEWGDEBENE DI, BHAEEZ D SRR OMMRT — & 12K BIRTHlET
NERERETHZENTERE, UL, IMRI EBR 1 TRALET VA Tk, ZOHIKE, GIRCHEA LEZSEZO L ORBET
Lar b5 A2 bOFERCHHHET VOMEEITH Z LILTEX Rd o7,

%5 B CIE, IMRLI EBR 2 & LTT ¥ A CTHRER RS 3EYIRICIE O OBIERG ERE W - 7o, Ziud, & 4 ETAMERICAR
LRSI OIEEEOI L P T A MUYE LD - THET VOHEERR, A U U HVEEEOBEOSFEAFICEY, L
MEZREBRT A CEBURBROMRIEE A RS2 b DO TH D, 70X A THRBNARSIERT, B ALV T > TEE
U< Rk ERRY 27 D78, iR OEEE - FERERMIAAL YV TNV DR ERGE Lis, 22 THT —#fiffiik e LT, GLM
& MVPA & & BICHEA L7223, fMRT R 2 TIXEWRA 7 ) —0A 2L, IR LAZSEICELTH, 2 T A Lo
ECHE « FIET AOFE « FHlAEIT ) Z LN TE 72, BEWRICBI LTI GLM, MVPA &b EHIEFITHRII L=, SREONIETE
TNOREEIIFIEIERERLOTIE o 72, 7277 L., Searchlight £ T VIAAT SEEUIRERICEML L= T+ 7 B uid,
Moy bu— v, FTRE EREETH DL I ENMOLIN TV DMERLICE LT,

56 T TIL. MRI EBR 3 & LC, BHaRBAG-0A A1 5 SREVIRROMNEETI 4 28 2 FREIT o7z, 4 F CTERTHIMALEY
WAL T, SHEOMY TICL2HRMICIRE L, EBy 27 b, KITONE CRIFFR Y 27 205 b0 &, RLOELTE
FENGIY D DT OFIERZ Lo 2 FEE OO L X7 R L=, T OREE, fMRT 325k 2 TR L7 & 1Z S W) - 72 MVPA
2R AUESFEO (TR T VOREITE LT, £/, F£72GLM & Searchlight Z#AT 5 Z & T, SiEUIRRICAE K
TG L BEORBEDOR TN OEER T 4 7 NV E IR L, Z2BOATIHFROERLEBET D LN TE 2, ZORE. FIFRHE
HOFMEL M) SEEUEO IMRL EBROFERIZ, FEOSHEURICET2MAR Y bV =2 T, TRbHKR eI LET
WERELSERD ZENFEHSNT, Thbb, SFEOURBRIINMORED 1T & iH 5 O TiE/e <. A OIEIRWGEIRIZ £ 7228
5%y NU—27 TiTbil T,

INA N U HNMIEBT D EFEYIEROMRIAZRICOW T, AFRIC K VAN V> Z I AT & T, A E > TREDOEIT AR
EVWEHEMAOEIEIL, SR BRHIENEEE XD, TOMRBIL, TR, BEHAICSIE L8 SR EE R &
N5z ENHIREIND,
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To investigate neural basis with respect to language switching, we conducted 3 fMRI
(functional magnetic resonance imaging) experiments.

In the first fMRI experiment, using a set of stimuli which was composed of two semantic
categories, 7 Korean-Chinese early bilinguals and 7 Chinese-Japanese late bilinguals were
requested to do a property generation task that involved language switching. Conventional
General Linear Model (GLM) and Multivariate Pattern Analyses (MVPA) were applied and
the data analysis methods were established for this study.

In the second fMRI experiment, 5 Korean-Chinese early bilinguals performed a more
difficult covert property generation task with language switching. Forty stimulus
photographs of animals and tools were presented as stimuli, accompanied by captions written
either in Korean or Chinese. When the stimuli were shown in Korean, participants were
asked to do the covert association production task in Chinese (K>C), and vice versa (C>K).
Results from GLM, MVPA and Searchlight method revealed that the neural representations
in language switching tasks hinge on linguistic typology and cognitive control.

In the third fMRI experiment, we conducted two types of property generation task that
involved language switching using orthographic stimuli, with 8 Korean-Chinese early
bilinguals. The first is a more conventional task in which a single language (L1 or L2) was
used within each trial, but switched randomly from trial to trial. The other consists of a novel
experimental design where language switching happens within each trial, alternating in the
direction of the L1/L.2 translation required.

Taken together, our findings support a recently introduced cognitive model, the
‘hodological’ view of language switching proposed by Moritz-Gasser and Duffau. The nodes of
a distributed neural network that this model proposes are consistent with the informative
regions that we extracted in this study, using GLM, MVPA and Searchlight: the caudate,

supramarginal gyrus, fusiform gyrus, etc.
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