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Individual differences of working memory on semantic priming with Japanese kanji words:An ERP-based study

N FR = BN T R mET

C:

AWML, 75437« NF 54 2EAOTEERANERICBED 27 —F v 72 ) O AZEITOVTHRET L
too HAGBEOHFFIBELAZRAWAEBRIEREICLD, 754 &5 =4y b REKINCB#H T 254 T3, JEB
WL D S UBHEE R EMMEICBWT N7 3 — < Y ZAMN[A LT R3ERT 54 3 v VIR AEBE Lo, T OEHER)
RiF, RSTRACL-THES N7 =+ v 72 2 ) OAZICIBEEZ I o te, LIP LN S, KD
BAAR)EHKT ERP © N4 ZREL LA, 7—-F 7 AT VERBOGEGVEE, BIHAEO WV >Hh O
MTEOREBE—IRIBEAR LI, TOTEPS, BERT 54 I Vv I/IDORNT o ERIZT —F v 74 ) FE
DEANZENBES LTV L I ENPEO L ER -, F72, BIEEEHO ERP OEMHMEE 2, v —F v 7 2 &) OrhfsE
TR & OBEMENIEREN TV S, AFFRICB VTR, 7—F v 74 ) OMAZEDL, FABEOE=2Y v 7#
HEO IR AR IC sk 2 AlREME 2 R I A AERMR S LT,

F—U—F:7—F 7 xEY working memory, FREEEL ERP, FEITHHEE executive function

[FC®HIC

HAMBMZEZH > T ThEZHSBWOL2, HOHBEGORMORKIZ>WTIEYST 32 &4 4 4 32
(metacognition) & W95, HAED H L OAREED B FH ORI Z PITHEIC 0T L THRIEZE T3 7cdicid, o x 784
ofTtd, =41 7 (monitoring ; ) &2 > bo—Jv (control ; HIfH) OEENEETH 3,

D—% U0 AFY

ANBOFBHI Y 2 7 2128 W, 1EMOMRHIEE €= ) v 723 v b o =i EOHIKEEER S O, 7 —
F v 7 x%€1) (working memory) TdH 5, Baddeley (1986) O 7 —F v 7' 2 ) DEF LTI, FHlEEETDH
BT % (central executive) & ZDREIE Y 2 7 4 TH 551/ — 7 (phonological loop) & UHHZERM %
4y F o8y K (visuo-spatial sketchpad) ZFEESINTW B, TV — 7R EEMEIL DT a — FickoK
BWMO Y N—HIVBEFEE LTI o —, MEMR YT v F/%y FIEE « ERNSEROGEEO e skt s n
TW3, AT, EWENOHECERBRAEMBZSIRT 2700y — K« /Xy 7 5 (episodic buffer) 3%
ZENTW5 (Baddeley, 20040, HRFEFTLZRRIINS 3H5DOREY AT L6E2a v bho—ulL, 7—F V7 A%
NOEHRORNEE =25 Y v 7§ 5HEEEFI D, COHRFITREIBONMEE R =3 VF—fE LTHED,
TR O IR EFEAE & ERREIZ O L > 0B HA G L TL 3 LES N TV S, - T, SN IERESFED
WERRICE P L= F « A 7OBARMBEL 2 EEZ oN D, COMMEFEORA, >0 7 —F 72 E)FRICE
TAZESSH D, WMEZTHOFEEEANES 24 MBI LTV S (Ff, 2003), FFic, SEHO 7 —
FUTSAE)EARTETZHETH D) —F 4 v AN F A b (reading span test ; RST) 37 —F v/ % €

1 Mie KOMORI TH&@iAFH AT (ZHE 200854101 1 H)
2 Mariko OSAKA RFCRFRFBEARERIER  (ZBEH 20084104 1 H)
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DIEAZEWFITILS HO STV 5,

THED=a—of 2 =YV TIHROREIC T—F 72 ) OMANBERESIHOS MK > TETWVW5D,
Baddeley (1986) iﬁu?ﬁ{% HDRERIC X 5?‘33&)[4&@%9’]7’5[1%@ 5, V—FvrxEY, fRchRIFETR SR
EHEE & OBdE A RIE L 72, Shimamura(2002) 1%, FRAIEIEIC BT 2% (selecting), #EFF (maintaining),

T (undatlng), f)v—F 4 v 7 (rerouting) DOHIHIFLREE 514 F I v 7 « 7 4% )~ (dynamic filter-
ing) %S, BiEEATEFEZE (prefrontal cortex ; PFC) ORISZ/RL TV 3, f MRIWITIC X 2HIAL» 5,
T (2000) 12, EREVET —F v 7 2 £ Y OFEITREEER, A IREIEE (anterior cingulate cortex ; ACC)
EPFCOLBPNIEEy b7 =2 ICXDRBISN S LEIBL TV S, Braver 5 (2007) 2A¥ a2 Ib—va vick
DREE L 72 ® F AT, PRC 12208 B0 iR L FEYI 7 & 0 SRS H OB LR &, ACC 157 4 — 2 ¥ 2O
E=F Y I EENETNES A =X L LTHESTONTWS, LpL, 7—F 7 £ €Y ZRAERICZLE

bl -THESLTED, 7-F v 72 VFROMEAEDKN A 51 =X LD EDESIITHKT B D ZEITS 2
12, SOMAMAEMMBETD %,

ERT7IRRETSAIVY

S, BHECERNICEAL SN TV AL, BE, BEWRCHREGEIREG EOEREER~NOT 7 2P 5%N
o BiBlEMMBATIENE &, T—F v X E ) I ?&%/ﬁfﬁiﬂﬁbtﬂ( ETIRFFL, BREARLOREEITH L&
Z6Nb, imT 7 RICHT AR TE, LIFLIETS4 I Y7 (priming) EBRMBAHVWONE, 754 I v
EF, TRl (prime ; 75 A &) D3GR (target ; ¥ =4 w b)) OMBITEELERIFS L2 WH, HiEE
PR E D2 OIHENE VR AE BV TERSN, 2FHOHEITH L TRIENRD 5158, 2oDIHED
Bl L TV BGEDIE DD, T 5 TRLWEE XD SRINRKRNME 735, /IME « ik (2001) TIE, HAGEO R
FEREE 754 ¥ v /s RIc>WTHRET L, BT, U5 OMKEILIEICE O CEWRBLEM: 1T X 2 (€ RIRE
Nice 51T, VITNDOXKLICTBEVWTET IM L6—5 =7y I\F'aﬂ@ﬁﬁ”*ﬁﬂlf LTI == VADERT S
MHE RSB EHENT WS, Chen 5 (2007) &, THoOEHEOKLICLZERT 5S4 I v ITMAT, 05
DS — BEF O REI DG — D FEH 2RO GG ICRED 7 T A 3 /7xﬂ%@ﬁ£t%ﬁﬁ [LTW3,

754 3 v 7RI, EWEEOIEHALILEIER (spreading-activation theory ; Collins & Loftus, 1975)
T - TEtHE N5, Collins (1975) S EMERLFERERICL B2 » b7 -2 Z/EL, BT 7 £RICL BT
MHALE & v b7 = 2B A LD > T T 2 ERIBLTW5, &R 15D/ —F (node) &L TSN,
B/ — FIHREET 2RBIC X > THEA L TV 5, R OBEEIC & - TIRIBMEES NS 7514 L v 75hiRiE
754 LRI & o CRRCIEHA LI e ERIC T 2 v 2T A5G, F -7y PUESRES NS DIcEL 50
Thbo

McClelland & Rumelhart (1981) O#HH7GME(LE 7V (interactive activation model) (F, #&EH* v b7 —

BV THEEE L MEMOMEETEL TV, HESERENDS E, WHhd b=y b ~NEHLDED D, B
Lﬁ@% %/ — PTG R ICii & D Bl 2 A 7o Refi T, BB ORINDKALT 5,

ﬂll]l

EREEER (ERP)

F5B#EEN (event-related potential ; ERP) I, TOHMWRT ELD, MSHOFHEFICEEL THELG 52—
HOENEHTH 5, ERP 13, HIHE -« FE - 88A - idfBFoLH Yo icfb-TwaEELZonTWS (FF
B &8, 1997, ERP 301 u V~E10puV V5, BN TIEFICHMNTELFEETH O, [6 USH0 R
AREOR L CTERLUIEANES 2 2 & T, FFEICEE L o 2854 %,

TIAIVTDNT A LTI, BR400ms BifRTE — 2712 3 N4V SN B, T DS RERO SN
75 ET RIS Jﬁrﬁ‘%ﬁﬁﬁﬂﬁf%éo 7743 v TEBRFICERP ZES 5 &, T4 L EERINICEE L 7
Z =y MITRT A N400IE, BIE LWy =7y Mgkt d 5 N400 & Lhik L THRIEDHD G 2 2 E s s T
W5 (Matsumoto et. al., 2005), Matsumoto 5 (2005) @ HAGEELLT 54 I v 7 ick 2098 TlE, N400D
HELZBIR T 2 aHI8E L ¢, A Bk FRiEEM] (inferior frontal gyrus ; IFG) & ACC SfEIEShTWb, &
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BFIAEDOER S SA I v I BI T —F v /2 ) OAE

NOOEBEETEMEY —F v 7 2 Y PEITREREE OB ESRIEENTEBY (R, 2005), N400E A7 — +
v AEVHRICBOTERERIEE K S s N,

AFETIE, ZABEICBEbLE T —F 7 A EVICOVWT, HAEOERT 7 £ ABEH, GHRFNEINZ S &%
HiE %, BEFFRGEIC K 2ERIVERHEEZHVT, BR7 51 3 v 7EREZTV, 9—F v 722 ) OffAZE
Ik BITENEE S L O ERP OBEMAB O ELHET 5, 7—F v /2 ) OMEAEN, £=5 ) v rPay

b= EORRETROBREICH RS 2 boThHNIE, ERP OFHIBTOMEN v 5 — vic BB E N %
ETHlEN 5,

7k

EBRSME

HARGE O RHEFRGEE © b 2 RpEB KO RFFRA16% (LR, 114 BEBICSNL 7, 2BV GF] &
Th -1,

FEHMBINE R, ARERY —F 4 v 72y 728 (RST) OFAHICESVWT, 7—F v 722 ) BEOMHA
ZE BB NI INI, RST @SBt (H-span #) 7% (B 14, k64, (K558 (L-span #f) »
9% (4%, &hk5 %) TS,

EEBRRH

HAZEIRY —F 4 Y 7 ZNY F R b

FEERBINE OB T 2175 7120, HAER RST GEBr, 2003) 27, RST I, 2X&M4» o6& E T2
NEN5AITE D, ST THlR SN TV, XOESZETDIEL O T20T0» 5307 Th » 1o, fliEsCE, il
3cm, f#18cm O EFKD A — KT LITTREMBIEN TV, iERED ¥ —4 v b &5 2RI, KROT R
AElhhT Wi, BTy FORICIEEKEDO A — FBEASN, 1HO7 >4 VIKEL SN TV,

7543 v IRE

BEF 2 PTG AR, HAGED 3 HHEIHGE22000H LIFHEEC0HE 2V, OO T F4 L—8 =47y M &
AR U oo RO OBSEMED 5, RN (40ak1T), UN (40aA1T), NW (60:dfT) D3> DEMNFES N, RN
EMETR, 74 LEEY =y MEPEBICHAEBICEES 2HETH Y, WHE FERICEEEEZA LTV
7oo UNEIRICBW TS, FBoHc ZHEENFV SNy, THBIC EERBEENE (3720 - 7o NW & E1E, 7
A LFBEHBETH - 7chd, 7 =4y FEBEIEHEAH VL ONI, INSDOEHBED S B, RN BL U UN &H%45)
FresR & L,

TIA b=5 =y POIERICH 2D, FHAENT 2 S OHGER O ZRIBIEMEIC S W T O PRFAEZT - 7o A
EERODINE LA D0Z M, HGEN O BIRHIBIEIE Z5BfE THE L 7o FIHA OFERD S, RN S &R
FIBE I O i O HAGESGT (3.48~4.63) Z#HI L 7o T OO TIE, EWRAIBLEME DKW HEEN (1.03~1.28)
ZHOI, WINOEMFITEWTS, Wics 2 HERORER, FH#EBEEME PR s i,

EREE

FE a5 ald =Y F e aryEa—4% (COMPAQ: F27 7o XE400) THIIENTHD, flMiEE=
% — (SONY : CPDI15SE8) IcERa Nt HIBIRT T RDELE Y vIick > TAE N, GRS X OEEH
N—=RF 4 R 7ITEEERES LT,

Mgt ld, EBRBINEFIC:+ v 7EBMR (HALE  2v 27 baF v v 7Y 25 4 BECLID) 235 L, Mkt (BA
¢ NeuroFax EEG5H532) RSNz, /=Y F e avEa—% (FUJITSU : FMV) ®/— F 5 1 2
JICEEES N7z, ERP OE8kB X OOTIC 3Ty 7 ¢ (F v 4 345527  BIMTUSI) AW,
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FirE

HAZEIRY —F 4 Y 7 22 F R b

ARFEBROSINH F, HENAARER RST &GP, 2003) o EIck o BEoshiz, RST (FEGIFER ¢Hh s
Nice FECCOMTFRERSINE O EEICHB 2, S U < EMIEICEE - 72EZBRBEICE D 7 — KA N,
FEREDH — N a0 B E, BIMBEREDICE ICEP NI X EHRIEE EHEETHERL, LT hhi
DOHFEEZTET 5 L O ITKkd oM, BIMEN L EiHA#Eb 5 ETCILH — FBDL 5N, ROFEFCUFAT L 7,
BEMTED ONIBOXEFALRICARDO  — E BB 2 &, FEBRSINE 3T 0ikiT cictE L 7o 352 A
THE L PIAIR, 3XEIETIE, SMEE 3RO — FiczhFhid#ianiXaESEsL, 3207 =7 b
EAMET IMEDN D s, =7y P OFANERFIZHB TS - 7oA, iLEoFEERAEZE L, SRiToRE
B L B e myliciRE 3 5 L3k anis,

WINOBME Sy P ERITL, S5EUTO S BIEITIEMR L e olifie 2 ¥ v 1G8 & Lic, ST 2
HITIEMDOGAF0.52 A L7c, RST Of IS &, vV 1GHA032.00 52558 D9% % L-span B, 4.0/»55.0
M DT#% H-span #IC7v— 7L L 7o,

7543 v R

KEBOF — 5 BEBFEBRTINES NI, EBRBINERF* v v 7EREZIHERICES LK, EBEENOE=4 —
B O TITHE - 72, 16517 OMERITHR, 2IE R U40RITOAEREZFEN L 12, ERRICET - T, &R
BSOS & IFHES O B3RO 5N 5B T EBBURS NI, RIBRSIMEN Y ROKXR s v AT itk >TA
Jjanich, = v AOFELFICES ERP ~OEEEZEL, FHEOBPT Ty AOBELFEHEA L L HITKkD T,
<2 Z20FHLTFOIERSMEBTHY v 4 =5 v 2% & 5 T,

REIE 7 — 7w N DSHGEDIERGE D O 2 sk o BB ERR R (lexical decision task) T®H » 7o, FhkldE
=y —HEHED [ 20Fy vAMAMLTLLEV] EVHERICHE-> T ZOLEAR Y v O/ 24 &
Bt S Ntco £ Mo S A3150ms SRS, T50ms DA ¥ & — N ABEOWTEHEIRE (7754 4) O
FEMN2B0ms BIE R &Nz, 74 LDHK L TH S T750ms BITEHEME (=4 +) H31500ms FE/RE N TWL
too BMER, &7y FPHELLS, TOHEPHAEOHENGLZHWL, Y 2OWIET 2 K5 v 52T
XBLETHS EHECHiT Lo ICRkO o, =7 v bDPHETHNEY I ZRDLER Y v, 5=y b DIEHEET
bNFHRY v &L T, RORITICHEAL (Fig. Do 975, RN, UNEHTEAZ Y v 7, NWEHTIE
FHoD oy o BIEEER 5T, 7220, =4y FER%Z2500ms F TIIED I - 1256, HIRRHETn s L
TROBITITHE - 120 AERITH0ERITD 2 BTORITR T L7cHST [ R0 b FABA T LS VW] ERRSE
N, ZNMERTNITHE->TI I RER/RBEZ 12,

HEZITHAEE LT, =7 PRERINTHL LY AN IN S TORIGER &, IEZERNAES N1,
Mz 13, ERE10—207k1c > <, Fpl e Fp2 « F7+F8«F3«F4«T3«T4+T5+T6+01+02+Fz+Cz+PzD15
WAic oL TlE s e (Fig. 2)o BZRICHT BEmEHIEE LT, SiGHEmRE OBMNELEH T 5 k%

RAE3—hk

.\ 150ms
| ."“-._ 750ms R B

2 HAORE LT . \250{
750ms

\ 1500ms

5 %

Bk >

* Fig.1 Stimulus presentation

£
e
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BFIAEDOER S SA I v I BI T —F v /2 ) OAE

Wiz, ERP F&iiiiimic, 2 =7 v b E/RD100ms AijH 5 2/R3%900ms 1T D, FEHIicEEg s i,

Fig.2 The electrode and scalp locations

S
FHF— 5

Table. 112, H-span #7#, L-span #9% O POGKRE & BHERZAEZ M T EITRT, V—F v I/ X BV RE
DNEE T S4 I v IR OBARER 3 5729, RST © 23 V1558 (L-span * H-span) X B VED &4

(RN * UN) O2ERDEIMT AT - 1o T OFER, Bt o EREsED oh (F(1,14)=75.99, p<.0D), UNZ
&0 & RN TRIEDEEE NS 754 3 v i RoEREPERS NI, B8, SAHcL28ERIEDR
B OSSR IR S NS o Foo BEEHT & 2 BAMAAR ARG T 5 00, BlEHEOKR&MHIcE VT LSD BiE %
o7, RN, UN WIFNOEMTHEAIC X 2HEBHRIGED SNish -1,

N7 p =<V ZDIEMES OIFIEE LT, 5T E OIEERITO W THRESE O PG & EHER 25K, Table.
2R L Tee BURKERT & [RIRRIC, 1Sl X BRdibk 0 2 RGN E1T- 12 & 2 A, Bl FREBEETH Y
(F(1,14)=5.26, p<.05), IEFEMEICBVTH 7 54 3 v ZOIRMED S, BB L 2 TR, SHER IRV
FTNOEETEE» -7, /2, LSDMREAMAWVT, BIdEMSL&MEFITE O TR O HMF 2 ]2 MGt L/
s, BELSDRIROSNED -1,

Table 1 Mean RT (ms) and SD of L-span and H-span participants

L-span H-span
RN UN RN UN
MEAN 598.66 653.14 619.56 658.48
SD 110.13 98.50 90.92 94.34

Table 2 Mean Accuracy (%) and SD of L-span and H-span participants

L-span H-span
RN UN RN UN
MEAN 96.67 92.50 95.71 93.93
SD 3.95 5.15 5.54 4.30
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FP1 FP2

AMPLITUDE(x V)
o
AMPLITUDE( ¢ V)

O[Q’T'W““““““““‘
5

-100 0 100 200 300 400 500 600 700 800 900 -100 0 100 200 300 400 500 600 700 800 900
TIME (ms) TIME (ms)

UN ‘

Fig.3 Grand averages of all participants under unrelated condition at Fpl and Fp2
Table 3 Mean and SD of N400 peak amplitude

L-span H-span
MEAN SD MEAN SD
FP1 — 7.35 9.83 —15.53 22.65
FP2 —10.15 11.93 —16.48 22.96
F7 —2.37 5.88 —10.70 11.24
F8 —5.82 6.12 —11.59 10.49
F3 —4.43 5.68 —6.86 9.95
F4 7.7 7.55 —8.97 8.76
T3 —2.58 3.65 —4.87 4.71
T4 —5.35 5.99 —6.19 5.54
TH —3.36 2.74 —3.98 3.40
T6 —7.13 9.97 —5.54 3.04
01 —4.57 3.36 —3.80 4.09
02 —7.32 9.58 —5b.33 3.84
Fz —4.85 4.44 —7.05 9.12
Cz —7.08 7.29 —5.47 5.22
Pz —b.61 3.66 —4.19 4.48

ERP - N400>F—#%

ERP @G &Rl BE - s N c e B 0T, NI ZHIE L e, Fig3 ICIEHEDBE TH - /cHigE O
Fpl « Fpic B 2EBRBMERERD 75 v K « 7R L — VAR LT, K FgEA (1V) Ry =7y
FEURD S OB (ms) 2& 0, EHETEICK LI, 12250, 75 7 Bt LR ERYE, N AR ZE R
WTHh b, Figd3n s, AR E &1 UN &F (GEHTRR) TiE300—400ms 1A 1F T N400AAlg I 5
WoTWBEIEDSP B, XLT, RN G TER) TRESGHIENY 5070 T, NAO0DRES IR S
ns,

ERPICBVWT b7 —F v/ 2 B VARBOMBAZICL P ERERGT T 2709, BSMEOMERNOKIE T — 505,
UN &40 N400 D RatE S 0 ¥ — 7 RIEE A T hE sk 7o, BSEE S & ITKLBAL O € — 7RI O -
Il & FEEE2 R L 72D DA Table.3TH 5,

N400E — 7 #RIEfEIC > W T, 5558 (L-span *» H-span) XGo&RSBAr (1688061 @ 2 NS HMT 21T - 7o iE R,
SCERERALIC & B ERNR NGRS SNt hs (F(14,196)= 2.85, p<.01), S5EFO ERNE M OHEK O HIEH ZEE
TR o7, 51, RST MARIC X 2 i AR 2 MET3 2 HUT, LSDMEICE D ZHEIKEIT> 70, T
DGR, FEMIRTEEISICH 75 Fple FT (& biC p<.05) THMEMESEETH D, GUHTEHHED Fp2 (p=.06)
KO F8 (p=.07) THEMERINRS L,
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BFIAEDOER S SA I v I BI T —F v /2 ) OAE

EE

TSAZVTHME

743 v R, EE L TERIN S 2 > DIHMPREEEE R > TV A5G, BREHIEOWE EES LB
BRRTH B, KRBV TE, 7-F 722 VFROBENEICHADST, 774 2RIE 5 -7y MRIDPE
DEAICBEE LT 72 RN i, Wi IcBdE Mo 20 UN ek & 0 S IEEENE C, SUBR RO & v 5 ov
74—V ADIEHERNEAURE N7z, Chen 5 (2007) 1T & B5EITHIE IRk, HAEOHFERILEIC K 2 EK
774 3 v RO ERPHER S N,

COREOEWRT 54 I v IIhRIE, BWx v b7 =7 0L (Collins & Loftus, 1975 ; McClelland
& Rumelhart, 1981) IC& > THMHEN B, ATIENIT T4 L3E1F, 7—F 74T YHNITBOLCHEHALIREE
THRESINLAS, RIGENOERBEREBESIN S, COERT 7 v AL 2IEHLIEER R v b7 =7 %z
DO, ZYERE Y v AFOBEIEH O —F v /A BN ICBVWTT 7 T 4 TIIREETHEEI N, FEVWT TS
A LEBBEVERS 25— 7y FBATENIEE, TRy —F v I AT )VHNTRSY —4 v MERISFIHATHES IR
BRI TO B eI, HPh TIEHSESTON S LRSI 5,

ERPDOF—%icBVTd, =7 v b =754 ARNCEKRIIBEEED MW UN LT3, R #RE400ms
il cRa kR 37 L e (N400)o N400IE 75 1 4 RO bH % 5 — 47w Mgkt LT3 2590 TH 0,
TIAI Vv ITEMAT e e RICHRLTWS EEZ 5N 5, Matsumoto 5 (2005) 1%, HAEEW 4 I v
BV, N400& Mo FRigEm] (inferior frontal gyrus; IFG) & BiifHrRIAIR'E (anterior cingulate cort
ex ; ACCO) OB by Z|EL TV 5, AFFRICHE W CTEMEEBA LKA E (s Nk Fpl, Fp2, F7, F8it
RIS CTH D, o DHBOEEEZXMLIcbDEEZ SN,

D—F VI AEUDEBAZEICLDEE

AWERICBFBERTI4 3 703, RSTHEICEZ 7 —F v/ 22 ) OAEIEDS T, X7+ —< v 2
DIEHERNRAR Lico L LM S, KIMOIE %= XKI4 2 ERP OEMAE L, AT O N400D R Ao & —
7 PRIEMEDS H-span TR O RE VW EMAS AT 5 7o DF D, KINATEAEIKOIEBICE WT, 7—F v 7%
EYVABOMAZENRMEN ., =a—0 A XA =V JItkb7—F Y AEVIFETIE, T—F2 I AEYD
HIEFREICBA S 4 2 R HERITEF RS (prefrontal cortex ; PFC) OEEMEATERS TV d (35K, 2005 ; %FBK, 2
003 ; Shimamura, 2002 ; Carpenter et. al., 2000), %7z, 7Bk (2005) (¥, RSTZfTHHICT —F v 72 €Y
REOEHWVETOA PFC & IFG OILEEEINAZ#EZ L, ACC & PFC OBREMIFS AN T —F v 7/ x £ ) O AE
WG LTWAZEERLTVE, TNEDHIEDS, AWE TR OIEEICBIER SN @AZEE, PFC I
FG, ACC OREHEICIERNT 27 —F v 7' 2 ) OEAEEZKM L TW 5B EHETREN 5,

PFC (3, # #FHL NNV TOHHRIILEFEO =4 —B L2 v b o —URE (Shimamura, 2002) %, HiZE
DIEMALIEEE (Braver et. al., 2007) 25 SMEINTWVWE, 754 3 v 7EBTIE, ANHELZREL--D
EWEENOEMAEMRT AUEINTR SN, 7—F Y A ) OFEITEEENLETH - EEZ N5, (T8
Ty TR, BERTIA I VIR —F v X 2 )V EROEBIEDONL P o, INE, -y PR
EPIEHGEDL & VO BRIEDRITE, T-F A BN ICENEEAMESABVEETH b EEL LN
%o RMOBEAIHENCA SNIBEABOERNS, 7T—F v /A ) EBOSVEHEBAEMNODEWERT 7 €2
B\EICBWTS, HEORAIRIITH L ChlT =2 1) v 7270, FEEEAHER LB SIMEEEITS T &I
JEAE D YT TVIHREENRIZE S N B,

HEOHSE LT —F v 742 ) OEAZEICBELT, FRSRBXD 7 4+ —H ZABRIC>VWTHRAZIT-TWV 53
B 5, 2002 ; Osaka et. al,, 2002) 7 + —H ZZIR & 1F, RST R OFEEFENS R TEKRIICHLE 25
T —HNRAEBTONTOVABENTIE, IGEN 7 + — A A TIRBOVEML D bIRBERENESL 838 ETH 5,
2P S (2002) 1E, RST S SAR L0 b, KELAHTIOY + — A RRSMENL I EERLTVWS, OF
b, RSTEELBER LD EFEoMVIRIICEVT, FHEIcCRELRT EEZ N5, ABFFETE, EffEEcsL
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T, VIFNOBERHGI0%VL EOFEERTHEELZFITLTED, MEHTE > TAMO/DIEWIRETH - 72 2 & 53
Z Do WEoT, TEF — 2 ITEAEDEENED SNIEHh - 12D, KIZNE (ceiling effect) 12& 3 & D EHE
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