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HERg

KEBHTIT. AFOMIZIIT 2 EELIICE D S
LITD 3 SOEAMRBEICOWTHER L, SEOM
~ v B THRICE T D 5 OERIZ OV TR
Do B 1IT, CERFEOMREMEN T OMBEEICR L L
TWBZ & aRmTRIIOERNGEE RN T5, B
BEIZIE, Rafbhbn SR L - BRERR KIS
Befgyh (MRD) SCRRBAZ MR KRNEE (TMS) OHF
ZEIZBWT, £ THIEAR (IFG) DOFMIES, 5
B ED XS e — i e RENRTE XV b SCEED
MEEALFRIZHE L L CTWA Z L AL, ZOfR
%, 22 FRIBERIS SUELBRIZ B W CARE R 22 % E %
RELTWAHAZEEZREBLTEY, ZOMEEE 13X
B ERES, 21T, F2 5 (L2) BHEOW
HIEEBEIZ 3T, 2 T RIEBARIOTEENE NS B8 A D
A LR & EQOMHBEERT I ENRIEA LT -
oo TNHOFERIZEY ., &2 FEHEEEI UEPTIX
DOFEBHIZESINTWNE EEZ LN, 312, 5
EHFEOXFEEFFEHMAGLE THLICER LS
Az, TRIEEE%E (PITG) &t [SXFEHMK] D
FERENN R TR E DD Z L 2 W) CEE
BIC R LTz, VAT A s ma—aPt AT R IBIT
529 LEBEOMECEIMIL, SFEAEIZENT
KA EE D5 E O RES S NN R AV 72 B BE % 71 5
ZEEHALMNILOOH D,

XU I

Simld. ANHICEROERIMEETH D5, SiETF
FEDOF a bAX—|L, SHEFOEBRA =X
LAbERL, AHICEEOLDTH D & EIR LD,
INFE CTERMNLBGEIIRETCH o7, [EEE]
WCESL SEBRUFIZONT, EEETIRESES
EREBOT —FEEBEBWICHAT LN TED
HIGNREHINTERE, LLAaeds, b0
R, MOSEMEOE LR A=A L LTX
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FInBGoanEr I, LX< bhro TR,
AFEIDOSFEREN D, £ OO OMEE & FERI
ToNdNEVIMEX, TAVIOSEFEOTF
FGALAF—L A ZADORELHFZEOLET Vit k
LEA S (1975 ) Lk, @BaBlFEickirod
DRRHTH--[1], Farxx—i2, SEHEED
EB/BER AT = XLH, — R FEA D=L
2 BERPLOTHDHEER LN, ZNETE
BRI AR REECTH o 72, KFBIEN SFEICHFRM

RMEETHDH EBDLZENRTERIE. W H»n
FBRIIATET 200 LARWVWDOEN, REBIESZD

HHREOEED—HFNELRE I ETHXFER
DRFRNZ LD LT, SeEOMEREA M2 EET
HT liF, WERFRZBEEL2>TWVD, TOE
BT, 295 LAESHBICHEMZRMEIZ, MEFICE
T AREMBOPETH D &2 D[2].

1. [3UEFHR] DR R L&A

KL EDESFEEH TH D £ FrigERE (IFG) O
o—HE (Tr— R 044 BLO45B) HEE
ERTDHE, BEEIND NG EMN R ERZ N KT
TLEIBRERMON TR, KL EMEZhT
W5, 1960 FERIZ, TAVIDOF 28y Mbid,
KIGEDOFRRN 7 1 — 0 8% 5 LRiEAEOHETH
HBZLEEELER, COEXICERGBEEBZDINE
BERZEBNT, mEPFTONTE, F72, &
FEOMBEIEA A=Y 7 OiERRIC LY . STEHIENIC
VERBIEEN T o — IR LTS Z LR
HEND BT, —REIRBIEEN EOREE T
T — oM EIZREEY RIETONTRAOME
Tholz, DF V., SUENERIZHE D — i OFREN 72
A, FIZIEEHRECERRSICL T, Tr—
NBEEDOIEBZHATE 202 61F, (535 e
EMRMRIZLTWVWAZ LTI RLR2NNLTH A,
Z Z Thhbivd, —Mxp2RamgRoRE L L



THEMFERBICARY h2YTH—FH T, SFEED
& U CSHEERNE ST T, HEERRR LSR5
% (functional magnetic resonance imaging: fMRI) D352
BRICE Y W& AR EEZ[3], ZOEBROH LVA
L. FICHEEBEOU X FZ2HENWREL, EOH#H %
> TXOEEZ T 2RE L . HFEORTIEL
RZDAEBREEZXMN L SIEDNRTHAL LTHY, Z
NETTARAIEINEZLEDRWERRTHD, HiE
FLIE & CERETIE, &6 6 bIREOEFFILF U722,
HEERLRIIRAE D2 WHEEDRES 2’ 2 72 < TER
HRVDT, CEERESCIUEHIBRRE & TR BRI
LU,

SR OTBENEEE & LE TR 2B & 2 F572 72
W2 blE, EEOCARMOREEZMBEDOA L Z VT
BRARHMLEL INDHEBELEBICBNT, &Y
EEDIAWVEBRICESNBEINDITT TH D,
E AN, HELREOFNIGER LY biBVEE %
FIEEZ L7eDid, BATHZED ORATEHECIT TD—
EOMEE ST TH o=, XL, 2 DOIEH

Wik & HEERCE CMOEB z BRI L7 L 25,

Tr—HFICEWESSBE S (K1 OFRED
) . & BT, SUEHIWTRE & SCGRRiEZ B L
A TH, RUEEARIEE T2 L2 /RHL
2o WE- T, 7 —HBIX, UELBEIZESL E58
B2 H-> TN ZENFEMTE D, iEREDR
HHSRE CITFA CERWERBRNDEEZFFE LT
OHEIIHFR THO TOLDOTHY . RO
BEEN A EY LV TRILTHD LBXDFHREET
ZEihol, TOXDIT, ERBIZRHE LT
kA [SCIEAFHX (grammar center) | &S Z &2 T

1. JUE%HE S SEEMORE, [ 3HEFHK]

= FaIEAE] (left inferior frontal gyrus: L. IFG) 72 b 7&
FIT5E BT 245 (A0 (left forsal prefrontal cortex: L. DPFC)
ZANT COfEE (FREDHS) . KOE O,

% 5H 2 B B KM B TE (transcranial magnetic
stimulation: TMS) &, 1985 b EE L TRANDE
BEHOREESE LTHOWLONRD X )27z, WK
FECTIE, BEGOEPFEERLIIEEIL, K
IRz B & RIS 5, ARBFZE T AV SR,
BRI —RIOMHEE TN 2 EEEFETHD, #
HHEICH L THLRETHDZEPENDLNTEY .,
IV A— MAVOMEERE A I )R ORFHEIER
BELND, TMS IE, EERERITKO—HE 2 HRIE L
THHOEE EHREORRBEREALNITE S, B
TEH—DORBRFIETH D, bivbiuid, UEHE L
BRI D TMS OZWRE MR L7z, T OFERR
OFLWAIL, RILEFEry hOMAEEEE A&
IR (BREFMREREZ 1 DTETERATHER
TR ZRAWRR L, SUEMEEZE > TXDER
UM DRRE L . BWROORN Y &k 5 R
EXLLEE DT H A LITH DH[4),

BEERNEIL, BhEA DR (T =0, £ XD
0.15HE M 03SBEZONTNIDF A IV T EHERA
TITo7e, FEBRTIL, HEBRE OISR (BhE D12
BRI ARZ L £ TORME) 2RE Lz, B
KR Z N 2 725600 & . BRI Z N 2 3 ISR
S 7V v 7 EOHRERT LIZGEMEL T, RUSKRH
D7 (ART) #RO T, MKFNEONFEOEFE L L
2o T, T —IHIHMREEE 5 2 TR E R
T, T=0 TRHBFAIBRINZEEZROT, L5
PRI SR VERETHY  EHLDOMEE b,
ART (Z¥u L Ebbieno7z (K 24A), IRIZ T=150
ms CTlE, SUEHIWFRE (Syn) (23T, SLERIZ
ELW (N) LRIE-7=3C (A) O TR REH
OB R BN (K 2B), RISKHAEA Lz &
S5, SUEHEAMEE SN BT, —
¥, BWRHINERE CORISRRICITE BB LS
Nimnotz, £7-, T=350ms Tix, &b HDREME
b, ARTIIEr L EDLLRDo7 (B20), Zh
Zxt L, 7 a—hBHOERNCALET D P RIEEREIIE
KA E G 2 T-RRTIE, T=150ms IZBWVWTED
LDOBELEL L. ARTIZEu b bholz, Z0
X O RELHEED TMS OEBRIT, 2 E THRMERE
REEEEEICIR O TH Y | TMS TR R %G 6 R
X IMHERE 2 NI 2 Z L3 SN T\ iz, SUEH
WrASRIRAICRE S N D &V ) FERIT, T ORKH
BMIZL > TT7T e — I HOFEBRFTEINDZ LT,
ZDB%DOIEHIBICHEI TEHNEZ VLT RD D
LETRET S, UEomMR LY, ERO7 a—E
DIEE) & SUHEHBO R RBERBSEA SNz, Thi
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Bl 2. 7o — 7 BF OREKRITIC K 2 SO W oo 88 4R
Rl
TMS DX A 7%, A:T=0,B:T=150ms,C: T =
350 ms, *IX 5%. **IL 1%DHEEKEELRT,

2. [3OEHHX] ORI
TAVADTN—TI12XK D fMRI OERTIX, 4
LOLEENLNRAL Y UHIVTETREE, FEED
CE_SHEYER/LIBLELRRL T, BEOHT
DI, 2 DOFFEIZ L DIEEFEIEN 7 o — B
THBEEL TWAHZ xR EINTWD[5], FDH%,
BOSEAEGE LY RAENESTH, TR
— B OTFENZEZN R NPT &0 ) ERFER
(610, BHGMRANEW T NEEIA R E 5 & v ) Wil
[7TIBBENT, BEELE _SHEIIBIT 7 e —hHD
BENIRIZH S NI > TR T,
bbb, FEEOEHGERLMIEEOZLE L
THRZDTEDICKRO LS AEEIT o7z, BHREKE
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MR EHEEFROTE 1 FAEAORAEFEITR L, %
FEOE T ) R L GEERER I Om EERRT R
L—=U 7% 2 7 A ORERRICE M Lz, BiE
PICix, vva - F—2%@L T, BEOBER L
WEROXCEBEEFHIC N L —=0 7 L, 2
DREZZT - REEOTITEEN D AERITH L
T, ML —=V 7 OHIZIZBT D MEE DL/ %
fMRI (Z & > THIE L 7=[8].

ZOFERTIE, SEdEL LT, BFEOFE AR
ERITEZ DIERE O SER L | BiF 0~ > F
VTR B U, RBREIL. A ARGEA EE
ETDHHEAEOFETFEE 144 (62T O—IHEN
AV E 1 RTOZIMERAER) THY ., TRTOH
BELREE TN TNNOA T A—L R avE
v M &, EEOBFHO~ v F 2 B (English
matching: EM) TiE, BEOBIERZ LT Tm L
T, R UBhE A5k 2 RIECTERIZE S (K 3A), 3
FEOENE O AR (English past: EP) TiL, #)
FOBER R LT, IELVIBER 2586 2 Rk
TEITE D, o, FFELF UEKO B ARFEOBF
ZHWTL [FAERIZ~ > F 738 (Japanese matching:
M) L EIEFREE (Japanese past: JP) #1T-7-, =
o4 -ODBEEIT-> TWABOMIGEE 234 L
7o PL—=7%® fMRI AEICBWVT, HEED
FEA O EREIZ R T D MIEE &2, HFEOBEF O
vy FUTHEOGE LR LI Z A, X 3B 1T
RT XD, EMOT a— 0% & eaisEm e OFR
GO (TR BIBWVIEEINBIE I, ZOIEE)
1. L —=2ZHi®O fMRI J{& TITEN2 D> 7=
DT, WFED P L—= 712 L DR REE L
ThsrEEZOND, £, BARFEOEF OB EL
AEIC BT D RIEEN E . AARGEOEEI O~ v F 7
REOLGA LR L 2 A, RERICEMD 7 o —
AEICHR b BVEBNBE I (K 3C), KiED
WEFEICR T 5 7 0 — 0 BOIEEE 2 & N4
Ro~7 (Ko A R &t B ) 12201 T 1A
ToFuy L& Z A, XTRELETEWHEBEZ TR
L7z (K 3D), &6, BHERE D IR IEEE O Bk
O\ EICHFIL T, 7 r—h BT BIEEA M
THIERHLNZR -T2 (K 3E), Z DORKOEHT
IZ RO T3UEFR] & —HL TR, BAEICK
LEBEORE TR ONTIFBOGT & —8T 2D
BLIRTRV Y, RATOMFEMEILTEE 0Dy, D7l
EbHE 1 FAETIE, KEN LETDH L, UEFIK
OWREEIZ L - THFBONERRNINEETDH EE
AlCY (W
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B 3. JEEE & AARGEO SUELICIE L7 v — B B O E)

A) FEERIC L DEE O~ vy T i (EM)

D BW) O_TRITOMEE,

oM

A

ZOMEIZRBW T, EENRABTHREZEA DK
DFEBICL DML LT, BEMICE LTHRRERIC
RADILNBTEIZ, MEREDZLBAER TR
MBZ R L7z Z L3, RAERDBEET 2 BEORE
DERNZ L > TREOHEMDRVEET DI L&
5, A%, 1 IIERAR & 2 SRR R O
ERHLNE I IPERTT DI LT, HEFROE
Izt 2 B RERO TG ZH LT H4H

CiERHE (EP), BLXORAAGEIZLDEmO~ vy F 7
R (M) CEERHE (OP), BFOBERICHEW T, [ UBER E/2IXZDIE LWIBRER 28R4

FEOIBEREISENGN N L — = 7B OGS REOHEL) . EP SR TR O MTESE) & EM iR
ITRE DRI BN &2 FEFHIOIZ LRl U 725 5% EP-EM & K7 T 5.

FE DI E AR SRR 22 ITEE) (JP-IM) .

FEOBMEFREICB T T ra— 2 HOIEFEIZ L (A Signal change) 23779, BANR (Bgho A IR Lt

DRFEDIM E (AScore) (ZHMI L7277 v — B2 F61T HIEEIEIN,

NdH 5,
3. [CFEHHR] OrrEEE
SHEEMIIE, B - ETEVW ) SHEERIIES
B2 1 IR HEECTH D . Ftle - HE LW O SFE
BREIX 2 R THDH EELX DI TWD, ENITIL,
FIL220BEEABH D, F1IZ, SELFEL-TWVE
EEZLNDNEOETFORELOF T, XFOfHE
X HETFHEIZERNIEE 7213000 TH D, 58 212,
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HAHBRITEHPER L THA R LLEFEECTS
BLOEDOIERRZEETEHDIZXH L, XFED
MAHAEZTHBICL > THERMIZHITHLSENTH
b XFEN2WHIZRLDOTH-TH, MEZRIZE -
THERMETHDLIZ LIZEDLV IR, SEITEHE
HHDIT, XFEFHORLIBRHIBMOFR (7t
REEFUE & MEIEN D) BALNTWAN, T
0t RIEHET, RIEBHAIN T2, EEE, X
FAIEL FEL72DITiX, EFE (orthography) « &
#8 (phonology) * FEEAIERR (lexico-semantics) 72 &
DEFBHBIBLETH D,
ANEZERRE LTEEREA A —V v T OFIEIC K
ST, KHERPEIZTIE L, XFITERRMICEEHT
ZREI N . ZERM D IEEZE I R o> TV B[9-10], &
OfEEIT, BEEET 2 TMISAREIEE (PITG) & #5#ER
| (Fa— K< 021 8L 37%) O—HTHY,
[SCFHHE (letter center) | DERE B X LT,
XHIZ, BETEZDHXFINCK LT OEBOIEE)
NERTBHZ D, EFERICHE-T-HREZE 5 H
e LT, THARMEEFERIRES (visual word form
area) | EFEIENTWA[I], £D—F T, T OEK
DIFENZIZNT L R R EFER DL E RN L
W) ER[R]BENT, FEDwRFLR>TND,
L2, IEFE - B - BEMNERR ZOEROF
T, ENOAREWIC TCFFHE) ORRELBERL T
WANTIHA LMo TWehote, 2T, 1 K
IR SN D OEmER X LT, 2 REVICFER
ENDFHFOEADEDLHITED OLEH LN
THZENEETHD, EE XFOFETIE, #
BHEO T o —ABFICH D [SUEFE] &ida &2
HEEENESTHEELLND, EDODITIE, MK
BEEOB AN XFOFEBERL I HITHFEL TW
SWENRD-T,

bhvbhi, SEREE LT, LB EFDOX
FLEFEZMAGDEIHREL, BEOXTFLER
D~y F o SREREENL LE13], 6, %t
&ML LT, L BEBHROXFLIETF 2l
BoELHEL, EXFRELIEFOY Y TF T
BMEAERAWEZ, ZORFEAL LB TE, T
BWRORVWEEEZANWSZ & T, EFIELERED 2
SOERIZK Y IAHR, EHLOLN—FDHTHHTH
L0, TNELHMAFOBERPMLETHLEHAL N
WCTDZEEBEEE L, BREIT. AAFEZ R
LT AEREDORFABIORFERAE 12 4 (1827
%) ThHY., TXTOEBRENGA T —L K-
arvtvy FEEBE, TRTOWHRE T, EBRANIIE
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N TV FEOFERBRIT 2V, IMRIIZ X D ERED
EBRIT, RO 4 FETHEBRAINLTNS (K 4A),

/a ki mi/ T-HT-LT-L  N-H N-L N-H

M 4 XFEFFRO~ v F o FHREITRIRG 2R SCF

HHE D5 E)

A) XFLEEFO~ YT U 7RE, EimDK S ifkE
DEIT,.3ODXFN 1 DT OE|ARIN, £D
BEHEITERNCEREINDE B TH -
T H]) by TFLTWNENE I EHET LT
RE L EHT, FREOFEMITOVTIET, AKX
=2,

B) KS#RRE L NN BB DGO ik, (K4
LEFEEFATND L X DOMIES REOED)
ZROSMUE (EARER) IZHEELEHD,

C) HS FREICRIRD e MIEE) GREDESY) & KS
ARREIC BN 22 TR E) (F RO,

1) KSR : R4 3CF (kana,K) & 3% 7 (speech, S)
D=y F U TRE [H, WV, B, &2 F,
. bl OFFLRAXFEEMR L,

2) KS if8E : 4 305 (kana,K) L3575 (speech, S)
Dy F U TRE [H, WV, B, &L,
H, bl OFFELRAEXFEMEM L,

3) HSFERE: N> 7 /L35 (Hangul, H) & & 7 (speech,



S) O~y FUTRE, [, WV, B, 2, &, 2.
E. A bl OFFL, ERLENIIHIET DNV
TNIFEFER LR,

4) HN @ : N7 VXF (Hangul, H) & 3EFF
(non-speech, N) D~ v F o J iR, 8 DD/ T
VXFIEF LT, B h—2F (T-L) - @\ h—
YEF (T-H) - &/ 4 XEF (N-L) - W h—2F
(N-H) oWwFnrz~yFI®5,

5) HN 7R : ECFXH (non-letter, N) & IEFHF
(non-speech, N) O~ > F > 7iR#, 4 DDIELF
M IZ LT, W A4 XF (N-L) « EW h—r
#H (N-H) onwFhnrz~yFIE5,

HS & HN R TIL, DIV T AT L FOM
HAEbEEEAE o) OE TRA TN, 1
HE (Dayl) @ fMRI EZRHIZZEh LI 180 #fT%
1TV, —BEIEIRZ & 723 H (Day2) 12X 512180
AITEMBEVER LI, 22k, 1 BYTICET HRFRHIL 4
BTHY, NL—=U T3 Z0OEKRYT (2 TEE
2443) OHIZBRHN TV,

H LB EFIEOANEETH > THEROER ML
FHEEIERGR R B, RO N TSR AV
7o HS & & HN BRE T, Bl LM oTEE 2 8L
BINDFTTHD, £o, [XFFHE) OFEFHLE
BUBEOIZESLS bR, 2<RALEFEZHWE
KS i & HS i T, FERDOIEERBEIND &
FAEEIND, L L, HS #ED SRR 72 ik E B
DRHSND 725X, EFEE FROM G OMRAE
PEBRVETHD Z ENHRTE 5,

BWRET X COT—F 2 FHME L7z ET, KS
FREE L NN BREA B L7z & 2 A, mflloMeasE |
B, N AIEAE R & AFEERRE, % U CHEATE — 1R EAL
BITBRWIEEIR A b7 (K 4B), 72, HSiRE L
KSEEZEHELK L 24 (K40), EMOZh
SOEMICENT, LB/ LNV T AFEE
F 7S OMA A DRI 2 M8 REDEY) &,
BEE OARA SUTFITIRIR 70 883k (FDE45) 234
BEL7-, SHIZ, " AXFORBRRETELL
ToRTE BN A~ T & 2 A RO TRIEAEIZE O —
B (RO ICRET 2 Z LN LN o T,
UEDOFRERID, IXFHK] LBEZ LN TE LM
O FRISEEIZE & AFSEREIDS, BIOBREZ4H > TV
5 ENEBLT/R Y Ao TRIEER% S OIEE)
Wi, EFEEEROE T OMEAEDOERLETH
D RS, £, EMo TRIBERI%ZE &
GHIA — R IARE ORI G 2 i L7 & 2 A, HS

BEICBWTOR, 2 HBICHENRE M HEREI N
5 EBHLMNIRo T,

IOMRIZBNT, HFERFEFDO ML —=27%)
REBAORBOFEIC L5 E LT, BFENICE
LCHERMICIEZ D Z LI TR L, £7-.
Bgkpngib ML —=0 72 BRI ERT 5 Z & 72<
EEOITDI0NEBRED ML —=2 7% LRI F
VR CIMSENR A A T I v 7B (LT A L&
O LTEARRRIZIE, 2=— REEVIH D, &
bz, SROBRZMEHE T CICRE L ENTND
RKAIZBWT, RO MBI ELA I L
I, KRB ATERT DD TR, KA
oo B B IMDSHERERIIC B L LT 2 Z & B Re T
Do TOAN=ANE, [XFFHE] THLEMDT
ISE[EI #3508 & gk E & Rl & LT, BRTE — AR
BrELRry NT—IBH-oTNBEEEZLND,
EBHIT, XFLEFOHFZRMABDEITITEMD
TRIEEE S AL L TR Y . ZERMOFhEERE 238E
BOXFITERIRO RS ZRT, LW O LVEIA
1. A OERRERE OBEES L& BEEIORT
MATH D,

UEDXSIZ, FEDFEBERL NL—= T DF
e, BIOZOBIEEN, MoBE L L TEED
WCHIETEDEWVWHEEITIEETHD, ZDLIHR2
FLna v NOEBFHFEZRETHZL T, K
RRIT, B - BHEFEREOFRMPBHILIT TR,
JE —REEDRBIZHEETHTHA I,

nUA 3 —E 2 NEREEE o 7 — (BREFH
KR ZEFOH - FEOHERm -V vy -
Tzl ) —AhFa hAAFxF—DHmE (L-T),
JBFRAE, 1986
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