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BE  BEERRNORDELETRATRICIE., EBORREE~OSEIIRW T, FEERD
BRERA~DOT 72 A, BWEROBEEG L V) 2 BEOBEWLHENEE 5, MRSiES
DOHFFETIL, 25 DOEMAEIL N400 %24 U X1, N400 OENE & RESE R+ O xR
e (LogTP) 23HRET 2 Z LB TV D, L L, AT CIIEERLDOE W E
BLTEBLT, BEREENEWRLBIZEEL 525085 PR LINTRN> T2, A5
TiE, N400 ZHRIEI1C, IWRERBDORIRDFEN AT FTT7A4 I 7 TR HEEBE L
7o MIBIRGHIRET VA2 AW T, IPREFEES LogTP 75 N400 & FHEI % FEORFHZE & 2 0
HEEME A2 RRT LTz, T OREE, THREZEIA N400 L FHET 2 MEIZ 2 oH V. T OHEEE
DIERITT T A I 7RICE VAN LTz, —J7. LogTP TIIHEEMIZT T 1 I 7R
WL BTRDEE 7=, ULEDREREND, N400 & TEREZ LT ZWRALFLD 2 Bk CHIRT L,
ZOFBEITETH L Z ENH LN oo, Fo, BREFRIE LogTP 25 N400 (25X 552
BOENND, MOBWLIITIZIERFERLEDLL Z L2 LM LT,

1. &

Jibd Bz SO X 2 I TR ZE T, HER 2 i I 2R LT b K9 170 ms 12 ICTERESR
D5y ENVE e 2 MIEE) (N170/M170) 234 U K 500 ms #% F TITREMRAEL A 9~ 5
TGS (N400/M350) 23U D 2 L3 HE SN TR Y . N400/M350 [FLL R D 2 DD EIRAL
AT 5 EE X LTS (Pylkkinen & Marantz, 2003),

FEO R 350 ms & B — 7 IR & DIBRER B ORERER~DT 7 & A

@400 ms LAREIC L & 2 T HESR O BIRIGT R OGS
FREEDN DREREAS O EHERS = (log transition probability: LogTP) (213 Z 41 5 O BRALEE %
KB 2% L& 2 51TV 5 (Fruchter & Marantz, 2015, Neophytou et al., 2018), L72>L. AT
MR CITERE BN B BRIC 5 2 D52 BB B Teino T,

HEEOMRTABIZE T 2 TIE, v~ A7 T 774 I 7 0n) FEMFIHENS, Z
TUTRRER~ 27 (“PFEDOFLH) [TV T, BIOFE (777 A L58) 28R (<50 ms) 2R
L. =7 v " NaZ BRI DLFETHLH, TOFETIER, 774 L5EE2—0y FRIDE
RERHIBED & 5556 (BIESF: RV-R ), RRERHBEESEWIGS GEEIESEM: Miv-R
) L0 BRICFFHEINBADT D7 T4 IV TRNBET D, £io, BIESEMETIIMIEE - 35
TH - #2BH O FEIL T N400 DIRIEN/ NS 25 2 L bMbNTWD, ZhUE, 774 LAFENH
— 7y NEOEWLBICEEL 52 51D EEZ BN TET,
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YA TTTA I T NA00 (125 R D 5B A KRt L7z Nakajima & Ohta (2022) Tl
FERFEE S TIX N400 & LogTP 28 % —7 v FaBERi%4) 350 ms & #J 440-460 ms D 2 D
DORFHIZE CHE2RMBE 27~ LIEE - BHTE - 2 IHOREI T N400 20 S ¥ 2508, BESEET
ITE BRI 72< 720 LogTP @ N400 ~DZHGN/NEL b 2 & 2HE LT,

BIFIENE, ~ AT FTT7A4 I T ERACT, WREEHOE VD EWALIED 2 Bt GER
TR CH/EES) G DEEER LT H, S DITHITHSE T NA00 & OFERI N A
STV D LogTP &, N400 L RERELOMBIO LK 2 LT, TN O NEWRAEIZE 2
HEBEOENETRTZEEENET D,

2 PR
2.1 ERBMNE

FEBRITITTUN KT D 19 4 O A AGERGEREE (BYE T 4, il 23.4 £ 23 5% [FH) + (2%
W] NEM LTz, EBRSINEIL, Edinburgh Il & F7 X FOFER, 2EFHETH- T
(b4 % 88.7 £ 12.9 ['F¥ + HEUE(FZ]) (Oldfield 1971), BNFE OB EMR T L E TR T
EFHTHY ., SEREAEKORBHEERORERE S 2o 7o, REBRITIUN K RFBEASCR
FARSEPE O MR A L B O KGR 2 15 THEM L7z,

2.2 FEBOIE
TR X, 2 TBREENODEE 2 EREHEE: -\, B-3)260585& 3 BEEN

SR ARE (3 PRERRE: M-F-, M-FE-3) 26 5BE Vo, KB LogTP 138G (-5
LT, RBR (-, MIRIC -&) kT 2R %2 BRI AEB L TR LY, K
FEOREEL, [BARHAGEEESEYf = — 2] (BCCWIJ)ver.1.0 DFEHFERER )5 LA
TS T HREZRIN LI BT BRG] (774 L58) OBEIRICEE LT,

i, [-Buvy, v 72 8 BCCWI T IFEANIAIRE) L SNAEREREZE L O

ii. AVEWRLY, EENIC3EERLEZSOVLED

iii. ZEFELW, @z lnel| FHEESHENOIRELTE DD

Flo, =Ty FOFERD [, T-LW) 22 AL, T IcE &z 7z
IEHFE (e.g, *R LW, ¥H\) ZHIEGEE & FEIER LT, 26 DOIEFHFEILAE T BCCWI 1
DOHBIBEED 0 ThoTz, £, TAEW] o BEAG AR EORLLITO L BRI H T,
2 IEREFRGE & 3 IHERGE DO SUFHIL, 3RO A NARICEL, HE S 3 ERED
D BEINS Do T2 CCTFHG p=.0005; HEE: p=.0014), FEERSMIL, BEREEOEW (2
EREFR - 3 BlER) L. T A LGEE X —7 >y FREOBEOA M (B - JERE) o 2 K
IZHED< 4 5 2 PHESR - BHEISE, 2 FBRESR - FEERES R, 3 ek - RS, 3B
HESE - FEBIESE) AR E LT,

FER TR, FEEHIMRRE A W e, SNE Il B ER SN (X — y B
NHARFEOHIELE L THENE I E, A2 2L ThE Lz, fMERICiE, OEESE

BRI [-X ) < fERIX 1 LV /INEWT28 LogTP ITAEDEE TS,
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B >~ 7 ko =7 PsychoPy 3.0.7 (Peirce, 2007)
R LT, HMGER OB D7 4> M3 A + ’ ‘ #itit# ’
z2H

A VAL Arial ZFIH L7z, EBRTIIEALR  BRA <A
(+) % 500ms. Z2[1% 500ms. <A (# ocoms)  (S00ms) - (S00ms)
%500 ms, 774 LEEE 48ms, X—F vk m
EERBNENEET S E TR LE (T 1) . ‘

[ 7 & R O FIBEA B AG S % % TR, A G R S L
600-1200 ms D7 & L7 iR AT I b & 3% 1 SR TFI7A4 IV T ORBER
7o FT0. ZMFITFEBRBALGRTIC, #E & LT

AT L AR OFEFHIBEREZ 10 M To 72, #MEICHEH LREIIARTE CHER Lo 72,

2.3 fdE DECex

b DFEERIZIL. EEG-1200 (H AYHE) #fH L, Ag-AgCl S & JL5RE 10-20 7412
FEOZHHL ED 64 rpTiERE LT (K 2) . ZHEMIT FCz ITERE L, M H RO FEMR T
S LT, ZNEOIREER 28T 5720, BOTEELICEMEHE LT-, BWBEO
AU 45KkQ U T E L, o7 o ZREEEIE 1,000 Hz & L=,

2.4 ¥ ORI

b @ B ALER 21X MNE-Python % FJf] L 7= (Gramfort et al., 2013), 1-30 Hz ®
bandpass-filter 47 7 A " TTF |, ML HIC K0 | IREKEEBS AR EDT —T «
777 MERELRE, MET—213% —7 v FEERERO-100 ms~600 ms £ T TR v 71k
L.-100~0ms £ TEX—RAT7 AL LTz, =Ry 7L LTIz —2D 5> HE—27BOZEN 80
w 2B 58TIET7T =T 4 777 ERMRALTWD EEBZ2oND720, BT LERINL
2o Flo. IEHFEORITROGRE L T BRI LT,

2.5 R DFEMT

AL TIE N400 % — 7= JeA TR FE I fiE
W, RS DM AR Y — 5 v MEERRE
300-500 ms (2% & L 7= (Morris & Stockall,
2012), "M D B0 3EIET Nakajima & Ohta
(2022) 1256V, 1 2 D X 912X Sy L=, N400
AT D BLEEIT. T A I T DOER)
RTHECTHH-7Z, LT, C, RT BLXV' PO ®
4FEIECH -T2, T D 4 FEIIT KT LT, AR
WOEMDEN Z 1 ms I ¥ L, BIZ Sms
DXFTBE TR 2 & D BALOZALE TRME 1 2 BHEE & BLER
L7z, ZO#EE BN OFRITICK LT LF: ARiSAES, FC: AISHH RES, RF: £

o _ NTHEES, LT: Z=ISEED, C: 5, RT
W BIRIEG IR (LME) €7 /L Tofir L7, FEIIJJIgiE PO 7&%5@%%& FRH,RT: A
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L E I OMIED 726D, BRI LT 10,000 [@0D T > & L7l ~FE 2 2470, MEZD p
fEAS 0.05 AKii 222 10ms LA RERE L7z b D2 A E 727 7 A% — & L7z (Maris & Oostenveld,
2007),

AT Tl Gwilliams et al., (2016) (ZEESWZBEE 7 5 2 2 — T 21TV, N400 DENL &
TEREFZRENAEICHET 2 XM%EZ LME €7 VCHI Lz, 7Y U 7I2iE R @ Ilmed
package (Bates et al., 2009) ZFIH L7z, £72. N400 OENITEEIREIMZ.. 558 & 52
FED LogTP & XFHNE CTHERMENALNTLTZ®, LME 7 /VOHEICIL T %
FIH L7,

N400 DFENL (1 ms ) ~ TEREFEEL + LogTP+ UFRE? + (1|1B3h#)°

3 fER
31178 T —%

BB E SOSFERICKR LT, ERERE Q BRER -3 RER)* 747 (-
FEERE) o 2 FK SARRIE /3BT (tANOVA) 21T 272,

4 DR EERITNTIE 80%LL ETH 7272, EBRSINE 1L IERE 2 FE R MR
EZ A L T2, TANOVA OFER, [EERTIIESREKE 7 T4 I U 7 OFEHFRITET
DIE CTHE Ch o7z BREZEH:p=.0031; 774 I 7:p=.0002), £7-. HREEEKL T
T4 T ORBEARIEEMINTH 72 (p=.0755), —JF. RIGKRETIE, JBREEE L
TIAI VT OEDRIZETOEIRTER THo 720, RAEERITAERE TIE o7 (B
REFEE: p<.0001;, 7T A 7 p<.0001; 2ZAAEH: p=.1666), 3 EHESR CTIXIEZERD A
BIRT L, SKHOAEREIZE o702, 3 IWRERBITUHEAR D E W2 LRI
Too MR T, BEEMFTITEZRRIIAEICE LS, ISR ABEIZE oD, TBRER
BUICEHDLLT T IA IV TIRDPDECTZ EbRE T,

3.2 T — & OHEEME

EJ TBREREIC X DK 350 ms FiifE D N400 ~D5Z % 2 JEBIE - BIE AR TR
L7 (X3 R vsRBR), FEBIESRME () TIIAY 350 ms A% T LT, C B LV PO Ik
BT TAL—=PRONA (K 3 FH), B OFfR) CTiE7 724 —idR bk
PoToe VT, K400 ms BLFEOD N400 ~ 238 4 LRI « BIEESRAFH Tes Lo, RS
BN () TRLTICOAY T AZ—=BRGI, FEBESM TEOH LIc 2k Tr 7
AZ =R B (K 3RM), E72, 300-317 ms TPOIZDHRY T AX =R L (K
3 M. HBIERIED S T AL —ORGEBIZRTEDE T - 7221 N400 DIRIEH D
LTz 2y, B OAEE BT 4 TR OE T NA00 DRIGZ IR ST TEH Y | HERHE - B
B T MO BN B SN,

P HEERRD O LIXFRIT, ARIOVIEAN L ERRD | FLT N TORRETHE Th o> 72lzd TRt
TS Lauy,
S EIAIEAHT RO 4 fEIAE T TIBE L2 b 02U L,
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E 1.25 [//\/\ LT 1.25 C
{ﬁ 0.25 N \ . 0.25 1
; ' i .

% 0.75 [/ \\/> 075 \6"
¥ 75 -1.75
# 300 350 400 450 500 300 350 400 450 500
P ms

OB 1.25 PO

i ]

o BEEGMF 025 / \ .

00N
-0.75
B .?5300 350 400 450 500
X 3 FREREIC L 5 N400 DEE
H: EEESRME; R BESRE; BN HEEIFERXME
TEREREITIEDEE & BT, HEEMESIEDLEAILI N0 OB — 7 (3 L, AOHEIFE KT 5,
WIZ, LogTP (2 X 5#7 350 ms Rt D N400 ~D %8 % JERHE - BE S TRt L= (X
4 FHRE vs. /R, FEBIESAE (FHY) TIFR 350 ms B TC, PO BLORTICH@A L T2
FAZ—=MA LN (K 4 FF), BIESEM F#) TIZRT & PO LY 7 AZ —TR L
7o LT & CITIL.350 ms Al DR TO BT T A2 —FIEL72roT2 (M 4 SREE),
FEV T, £ 400 ms LARED N400 ~D 5228 % FE B - PRS- fH] Ot L 7o, FERIE S (F
B T L2 Ty 7 A X —n b, FEREESMTIELT, C, RT T 7 A%
—NEBNTZ (K 4 7R/, 72, 380-425ms TPOICDOBLT T AX—NR LN (K 4 7R
), FEERE - BRESAf D 7 T A Z —OHEEEIZ A TR DIE TH - 72728 N400 DOHRIE 235k
HLTEY, JEREE - BESER R — H Mo BR B S,

%_j 1.25 LT 125 c 1.25 [ RT

g 0.25 . . 0.25 . . A 0.25 /)‘:
{ﬁ%_ 0.75 y"? 0.75 Qmégw\ 0.75 F\, /—-2'(:*-/_//

® s 175 175

% ;t‘)g 350 400 450 500 300 350 400 450 500 300 350 400 450 500

e EBE S 125 | PO

R B
0.25 } ? z
-0.75 \;O< 7<
-1.75

300 350 400 450 500

X 4 LogTP (Z X % N400 ~D B 5
B FERRESME; AR BEESM; BN HEEESARRXE Fol g
LogTP |% 0 L FOfEZE IS 728, HEEMEA A OHE1E N0 OB — 27 (X L, EQOLAIFIEKT 5

)

4, EE

ARWFZETIEINA00 IZE B LT, FEORREERLDN EWNIIZ G 2 5B L2~ AT T4
VI THRE LT, TENT — X Tk, BEOREZERICEDLLT T4 IV IENRAL D
T ENRENT, T — % Tl JEREZR ) N400 [T 2 BEPECHERE L. FEREE - PSS

71

y
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DE-Z BN THDZ ENghoTc, —F . LogTP (3 N400 & 2 BefE-CHBI L.
RS - BIESLMC G 2 D RERE— M THD Z RN ynotz, ULEORERENG, MO
BB IIERESER LD S Z ERH LMo T,

IEZ - ROSKFFRIC)T LT rANOVA 21772 > To g, 2 JRREFRE L 3 IBESRE T 7
AIVITIRENPECDZENH LN 5T, 2 TERERGEL 3 BRERFEIL., SUTHOHE
WCHBBEZND DD, TR T TA IV THROIRNTH D alREMENH 5,

il 7 — & TlE, 7T A LEAER T O N400 DIRIENTEREE L) HHEE TX 5 & Mit
L7, M2 T, BEICEN 5T D LogTP & N400 OHEEE & D s~ 6 |, JEREFHE S & LogTP
DNERALEL % S35 N400 %2 & D K O ICERT D a et Lz,

TERER L DIEWIZ K D N400 ~DHEE(EIX, 77 A LA5MFEM T TH O | FERE S
TIXIE, BIESHFTITADMEEZ & o7z, TUOITEWAEZ K925 N400 DEREREIC
LT, Z7I9A4I VT ORBETE—7OEREBDENOWORELZTLHZLE2RTH
DThH -T2, K 350ms ORFRIZETIL, FEBIESM TO A RT ZEr< 3 SHIICHEEE D ED
BETHHIABERYT T AL —DPFE LTz, ORI, FEEESM: CIRREEI N L T U,
N400 OIRMENW DT 5 Z L 2T, ZORMBRITFERET 7 B ADORME L —ET 5729,
Fruchter & Marantz (2015) DO [X OMFFE TH e S AL/ 2 FARBEFEI OTEE) 2 B35 Z &
DRE STz, —J5, #9440-460 ms ORFFZECTlrd, FEBE LM LT, B0 4 fHIR A
TCTY ITAZ—=INFHEL, FMETY 7 AZ—DHEEEDO IEAIIKS TH o7, Z DOhE R
%, TEREREDNZ T UL, N400 OIRIFITIERT S TR . BIERIE T RT 52 & 40R
9, BN OWFFE (Lavric et al., 2007, Morris & Stockall, 2012) Tl BIHEZA4D 400 ms LAKE
fAIEE - BHTA - £ EAOREI T N400 2332 2 & DN STV D 8, AIFSE TIEHEi21c,
[RIRER 28 « R BV CIZRER SIS AAR L T N400 NS KT 5 2 L 2R LTz, £/, 2D
REM 2203 N400 & FHIEI O M350 Z x5 & U 72X O #F 7% (Fruchter & Marantz, 2015,
Neophytou et al., 2018) THE S NTZFHHEEGO L O E—F L, BEIESMEN RS OMIEEN %
HRIEDZ eI,

LogTP (2L % N400 ~OHEEMEIL, 7741 L& THRICADHETH-TZ, TN I
N400 7% LogTP IZXf LT, T4 I 7L LTE—7 O &) [Fl— D852 21T
HZEERTHDOTH-7, K 350ms ORFFZETIE, FEBESEMATIX C. RT B LVPO 7
T AL —PHFIE LTz, BB TIE L VAWK 320-390 ms C RT & PO (27 7 AKX —3F
TELT=2, LT & C Tl 350 ms DRI OIT 5 A Z —BNIF{E LR o7, DL EDO#E
RiIZ, 774 I 71280V H 350 ms TLT, C ZHMT LogTP DFEHET 7 & R EBE D %8
WINSL oo Z L 2R T 5, —J5. K 440-460 ms OFFRAR TIX. FERI#ESED LT, C
BEIOPO T TAZ—DHFIEL, BEEHF TR EDHEKTH 7 7 A X —3fFE L7220 o
7o Z DG RIT LogTP 25/ ST HUIE N400 (FFERIHEE S TRV 3 % 23 BA# 54 Tl LogTP
DOfEIX N400 ~DFEN/NSL 725 Z L xarT, LLEORERIL, BHESGEO T4 I 7
20 N400 2925 Z &R L, LogTP 28 2 BRED 7 T A X —1Zh b &) < A
7 R 74 27 %FH L7= Nakajima & Ohta (2022) DATHIGE A X F HH5RTH 5,

PLEDORER NG | TERER L, BB Z K325 N400 |2 2 DD T D% 5.
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DT EDPROLMNIR T, TNHOFREFRIL, AT TR STV LogTP (21 % T
R OLEOBWRLEICED S Z E 2N L,

HEE

T — X DT ZH AITEW T (LG ERICE#H N LET, RPFRLITRFE JP19H01256,
JP21K 18560, JP17H06379, JP19H05589 (CKH) K TN IP 22711843 (&) OB Z 51T TiThiliz b D
T,
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