ORI 2021, Vol. 29, No. 11, 2024-2042 © 2021 H[EBEA B L BB ST BT
Advances in Psychological Science https://doi.org/10.3724/SP.J.1042.2021.02024

CEESNEE T AN TE AN T+

(PR AP RS, P94 710127)
CHLRFE B, HiH 310058) C PUIL KA A IAF B4 Be, V% 710127)

W E SRMERARAFTRAASTRBERIRSG S RE(DIENR, S, B, TAFSEX R)R
B BTl R RAR N AR BB AR PR GEES RS BRI L AT AY B B4 AR
WA % o et A A R R (IMRD). F 448 % & 42 (ERP). FHHA8XE H(ERO)M XA R R, ¥l H
Ml AR Wil s BRI S A EERI . RETR. HR ARSI, FEAAMET
HARBZPHEEECHERGHZNH SRR ESH, EmL0IREBTHECRGLK, REFR TR
T RELRAAZREFELRTHER TOREEL, LSRR E RS —F BT S NHGK 1 647 249
SR,

KR SRR, SRS, B AL IR(EMRI), F448£ WL (ERP), FH48% E % (ERO)

HES  B42

1 3]

T 2 A (consumer journey) 2 A 49 B Y 42
BUME S, 50 2 X TR 55 1 — B S
ARG VL R 24 (RIS L 14, B, 1TR
1 it B 5 22 )R )37 (Hamilton & Price, 2019; Siebert
et al.,, 2020); & BT 28R R DU <TH 2R iR AR 1Y
WL SCE T MOE el R T AR, BT A
FELTH % it A s o R 352 T KT T 9% 2 e R ) LA R
2, TR T BRI T 2R R A A B B R R
P& PRI (consumer experience), BIXT T & i TE 2%
W 2 4 B (ELFE A AT, 1546 . B . 1T R AL Rk
FOMA N, . VTAESRTEE B G N, A O ETH
P ry oo 2 B RO R AL T — Kt A
AEEZUWIFRBCR, A RE22ER ST
AN YE (Caprara et al., 2001), Sy AAL(E %

il

4, 2014) LA K i LH 2% 3 Hl(Gammoh et al., 2014)
TS, BT TR 3R 2R, BT
AR LT 7 G b b X 6T 58 A0SR, TR
SERTHREAT R . OB R DL RO R T Y R I
AT BB 11 2R G55 1 8 73S i W B AR =2 v 2 Y
DS M) S RN 315 i I 90 s e 8= S L |
FE VLR S BB R R BT T A BB R L

Fifi 5 19 22 7 B 2 R 2GR, ARG BRI 5 O vk
2B N T A O T O IR ARG TH 20 2R
BT A N TR, fRESE FELE 208
FHOCI R R TT T = & BT oY, F A D e A% g 2
¥% (Plassmann et al., 2012; Tong et al., 2020; Watson
et al., 2016), F{FAHEH (L (N 0 fiez-Pefia et al.,
2006; Shang et al., 2020; Shang et al., 2017), {4}
HH5 7% (Ding et al., 2020; Sun et al., 2020)% 75
BB IR AR T 2 th 20 3BR T, IFTE AL
TFBFR R, 8 W ER2=0 5 IR
Wi H B 2020-08-06 R CHA W IR RS 5 —, BREsEE, M
* E R HARB R AT E (71802158), BRVEE [ ARl # IO 2 E B, SR 20 B St
WG (20201Q-608). BRISEHEZRLIEMI sy e o5, By UL BRI 2 A

(2018542), e PR " Sl
BEMES: BRW%E, E-mail: chenml@zju.edu.cn i, iy T Sl AN B MR [ 1 R4 S Sl

2024
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AL OB R B =, RS A T
HE BB 2 8 e A RIE B, i
FIRAN G PR P R A o R R A T A A
iz, 4L, MR g O il AR 0%
GEAT I B D7 R R — Rl SR AN S, HEOR T
Bk A P BB AT AT IS 0 T AR TR, PRI DA —
SEFRIE LN T AL GEE AT T AT S I Oy 1
JrrBRYE, WA 5 B AN AT DL Bk, R
S Ab I, DT S0 WA IR 220 2 48 75 o R 2 0o AR
HO S AL B R . EHT, O T AL 2R
OB AR B BE F T C 2 O 2B B DL
TH 2 i 2B 22 Gl — A TG AR
AOBIE TR R, AR IE AR 7E K ) 4, (ELT B Ok
MR C 22 I 1) R R R RS, BEE WEST Y
AR, ARG 584 A AT BEIVI I 5 75 1 2 & 0 3
R RE A AL, AT AT T3 2.0 B TR AR (5
IRIE, E/hE, 2006).

SR, LMEWFRA R BRI ok, Fidk, A
REAZ 52 4 22 G M4 7 it FUH 9% ik R 2 i T 2 O
PPERER A . BAORYE, AR BIBEFE 53 51 A
9 (de Araujo et al., 2005; Kirk et al., 2009; McClure
et al., 2004), £ (Carles & Corral, 2008; Ding et
al., 2020; Tong et al., 2020). ic1Z(David, 2013;
Depue et al., 2013), 1% /& (Carretié, Martin-Loeches,
et al., 2001; Klados et al., 2009; Schupp et al., 2004) ,
A (Richard & John, 1986; Schneider & Chein,
2003)Z: W5 T YA, %M fMRI (Plassmann et
al., 2012; Tong et al., 2020; Watson et al., 2016) .
ERP (N t fiez-Pefia et al., 2006; Shang et al., 2020;
Shang et al., 2017), ERO (Ding et al., 2020; Sun et
al., 2020) ., BR zf(Kusumawati et al., 2018)2: /7% F
B TR R, (HEH I A P X Lo O A iR
BT RGEW VA5 S, DT 48 75 3k 22 A [ A 5
SR fa LR BT 2 O A LS . B, A
SCHE G I AR R AT OGN B MR OB I
B, IFTERCERAE B JRIF, MR 2.0 B A $E O
PEARTHE — AR 2% 0 BRI RGO BRI AL
HIRAIHESE, BARARRE T LA LA (1) MIH
BB AR R e, IV T X H o R 2R i R
A7 30 53 AT 5 A5 R0 6 o T 2 IR R 14 2 i
JAE R (2) A T B A 2 B T R
(B245 fMRI, ERP, ERO)I{a] & T & i1 27 ik A2
HE ZAF E AT 0T T 9% % DA b 220 B R ) P

fift 7 DATI K ot RS 90 i o v 9 9 3 10 BRI R
FEVRANSE B B BT R, I AT IR 2% 10 B0
B BAT LM S 5 1 PR HESE

2 mBHBKREMZOETEMNER
ki

vl LT 0 i R A O LT 2 SR A B B
PR B 2 AR, BV S R 2 IR g 2 4
BECRLFEIN A, 14, BRAE, 478 A& R OG R )M
N o Forb, IR SRR i e E R &
O B AR U R P L I SRR e E
&, FERCHAZMBF IR ES /S TIL
Sk zrh, Hrh AP ALY )R Rangel 5
Plassmann Pif\i 2~ . Rangel 55 A (2008)4F 3% T #y
(B PSR A R B S — A L B A . R AE B B
AN E R B . AT B . S5 RITN B B L fe 2
> By Bt (Rangel et al., 2008), {H/2X MR A 5E 4 A
T L K IR 2L R Bk i A
PRES . FERIM T AT {H (Economic value) Tt
H.(Computations), TiAHXTZ M T M 5E s £
“HIPE N Z MW . i Plassmann 48 A (2012)
DN BB 2= AR R I GH T 5 — A DU B B s 7
RAEFE R B . O T BB B . RS0
I 1 BE LA R 2 2] B B (Plassmann et al., 2012),
BRI A B B8 G i AUE B 1 U0 R 20 Bt
TR B, (R A REAATS R FESE A (5 5 R T
i (CCH R AL T MRIR R, 17 24 i fMRI AR 22
LTI EE S HCHR), HEATAhETHE
551 BLAY BRI IT AN RE 5 55y 4 18 A 98 7 5 ST
Penl AR, flhn, 2R R O R B 2
FRETMEF T BN AL, &8 B0
VERE . MBS FE S5 N ER G iy . A, X W
e BABL P SR p A R T A — S S AT
FAEAE — S Jm B, i an b RS | Y R 43 i 58
25 SRS I R R 2 R AR R, B R B
B RHERS, W SR SR PRTkZ
FEME . BURF B MRS AR R A TR K2R 1L .
A AR SCHFE 25 A Rangel 1 Plassmann U7 2 H ) 5
PRI A L il 22 b, DA RBLTH B iR R v O 2 Y
MAVIN, G5 G b W 2 a5 DL K S5 i I 2 3
PR 2ERE R R, BT — R 0 D B 2
T PR SR A8 7 it R B v 2 B g0 B
B XA B R EEWRGIE . R
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W B I B A B BRI B X 4
Gy BOR L iR T — S8 BT B RN, O B 9%
JAMRIEREE K, BT — DA BRI IR R T
BN Ak, BB BRI SR
PP REET E—Br B g iz B . ﬁ
WX, BB B b SRR I —
$—$5%ﬁﬂ,ﬁ%—¢@ﬁ%ﬁ%ﬂﬁ——
— UK ity T R R AT 2 i A T 9 A ) it A
VAR R, TR AR T8 B 2 % T it B 9 A [
HWAd e, S AR T — KRR Z
Fo HUMEMIFAA L, ASCER B EA T
PEFE - ()P B B0 A B (TR A (LA 5 ) Hh
FETITE B MR 9% 2 A i R SR R K 23 T
Mgl WASKHRHE . T PR . B B BB,
M AR SR T — A5 Ay 5 8 9 7 91 2= i Jo] 300 DA 3R
SBEAGT A SR A B BUIE 2R AT . ()M
T2 EA M K, S A R EEOR B AR KA
FEAR(ELAE MRL, FAFAICHAL . FOFA SRR
5 )Xt B B B S AT 0 1 JA B A AL AT
fig o, AN R T I 22 JBE 52 SR UEAR SRR TR )
FERE, T ELA R R B AT O TS B IR
PEAL T EOIN A A IR . B 1 RO T A
%%4AV&,E*V&@%TMMAﬁE*W
UL R B SRR | Zh REMEAZ S IR (MR BF

G BRI | = A O L A3 (ERP)IF 9% & B G
1] D) B A 56 52 1% (EROYIIF AT & B G 4 1] . B
6 o R R T A B B R E L B
fMRI BIF 53 & B0 5 5 ) 4 7R T AS ) B B K i 175 B
X 38k 4 2% 8] 40 A1 ;. ERP WIFSE & B oG A iRl s
T T B BE R G o 42 3% B A e R 2 1 A AR Ak
ERO 55 & B SCAR IR 4 /R T A [] [ BE R A o 2 70
IIRE AN G G I

& fMRI. ERP LI K ERO WM LB,
%%%bﬁﬂﬁ%%ﬁﬁ%?%nﬁ&%%ﬁ%
Br, WM E B L MRLRE R G AE M 8
T R B AT A AL, B R B AR G
dEo i, %JUJE@Lﬁ:%JJmJuuﬁFiljﬂsjtﬂm
49 75 MO BT 45 - 2 2 (dIPEC) IS 4 i %45 - Bz
JZ(VIPFC)JF B AL #E, R (NAce)h B il i &
(Alns) A 300G A5 B2 R LAz B 98 %% 25 % F s BT o
PR, RS (ERP) S, 41
R T R R TP S B
N1 Fl P2 855 o S A 32 5 Wi 58 % W] alpha ERD
JR BT A Al v D SV R ) R R B R A
T (2)TEVLSRIE LB BE, T 23 230 7 & 13
PrAE SRS AST L RS IR 452 PR 28 A T 1A L B A
2 )5, A LR ﬁ%mﬁmﬁﬁ%&
AR (striatum) . I8 PTG A5 B2 2 (vmPFC)

O 0 0 O

=g &l PERTE RN fi BRI
R DFREEAR BRI R HHHRITIZ
ELiE e HE PR iRk
5 LORA (striatum) s
iﬁiﬁﬁ; Lokl AT ACO) (iﬁﬁ)
B ELB(AIPFC) BT FARE:
B2 [ (VIPFC) i&?ﬂ%ﬁ; 2 JF(mOFC) (caudate nucleus)
@Fﬁﬁ(N"}ce) KB NACE) % & (insula) . A7 N
A% &% (Ains) BHT % (Ains) (hippocampus)
theta ERS
alpha

[ osmgepsin

[ ] IMRIBFSE & B

[ ] ERPHIEEI4IA
BTl R 2 B R 1) A A A5 A

| JEROBII & H Xk
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SN A5 - 2 J2 (AIPFC) 28l X5 A8 A5 1 L B Je
S DR 56 67 T R 32 DU sz e i 15 DX ) 8 ——
B 7 25 T B X TR A AL T A I 2
VEALT B2 3G AU ) S e T AR B A% (N A ce) DX 1) 38
TEREE b, PORAE.O R BLE ERP L8 KLY P3 .
SW iy b, T 2 AR ) S e N2 B gy
o T gamma ERS W Sz B3 9% 4 1 i s BT
TE A K B 5 1 B Ao R D R — BB T B A
fg. Q)FETH PRI BB, T 9% MR &b il FH A4
30 R ARAT 1 SR A e O (AN M 150 ) AR 36 o 155 JRE A ot
AN 6 DR 56 98 P 00 HEE 45 1 B )2 (mOF C) 45 i
DX, I A 56 B [ ) 9 3 S e AE ERP &
B P2 A1 LPP i4) I, 1Mii theta ERS A& Gamma
ERS, delta ERS 43l ] LIFE A A5 265040 LA S
e A% B 1Y) ERO F8 45, T alpha ERS JAT L) S i
TH B /N 1 AN gy A S S A A U 1 P P A
5o (A)FE AR B, T 2 X P i 48 DT I
— A SERAINR, I L2 R SERITE SRR R Y i
BRSO BT R KINSCIRIE . BWRZ . B T
PRAE R L T i R B T AR A, ERP AT
X 500~800 ms MY THCIZHT R MG 1 AL 47
(LPP)A AT GE S Wt 5t J 583K . ERO F5E Y theta
ERS W S e T 6 11 2 kB2 v i 9% B 102 1 G5 LA
AR, i RICAZ R TE AR R U SE BT %
H i R R ) S T TE

3 mMARERRERNOETRESIARLE

31 FEWSIMEK: ETAMREEMBEIRAINS

FEETESE, #EBEEWIER

iR PR AR A — R R T WS B B, T
B BT RE 0O TR R B UEA TR AR IR A
JSCR T DG TEE o TH  RE T b P 0 T AR Ry B
Wb | WL i . PRGN 3R 7S B2 1 (T3, 2012),
HEEW S MAEFE RN TS B E B T
MR EE E R, B8 R 3
W YBE T A B T, I R e B S 2k Y
WYL SR A T S R ] R AT S AE %
B (R B [ SF e T b A1 e 26 T 2 SR T 0 114 3 10
(Krajbich et al., 2010). FIUNIH 2% H 2216 54% 1
B B 25 7 b ] e & BT e B O Bl ) 45 (Plassmann
et al., 2012), AR 3 i 2% 2 g e 4 200 2 2 Ao )
R E B, BT PR RO Sk 2R B A A
LRI ST T T A2A /NS ) YT 7E 2k

M Z(Tong et al., 2020), ARIMILATAZENS T15 B
HIALBRRE R A R, BFR BR A —F o
fil 2y 1100 77 HeRe AR B, X 86 {5 Bl J AT A
HRCE AL IR BIRATA BHA, SRR R g AL 3R
2y 50 LWRAIAE B, ER S By H AR 2B 2 g
(David et al., 2009; Plassmann et al., 2012; Rangel
et al., 2008). RIHTE X AMF BABRAE RO E HIFAC, A
IMERE IR TEZE RS TEIRE, i
HRHENEED, WO IR eI 2 5EC
SR TS E N B B S O Y I R, e W
S 1TH B DG IR bl 5 | 11 2 SR i LA R AT
RE 2 Ja 22T S A7 A AR H VR I 5 I
ANEZEDH 80%LL EHSAAF B A e R,
O R R A 2 5 W i 2 DR SR A B Y 0 T =K
CPPRE 55, 2016) 3 A8, 77 i ML 58BNV 9%
B AR YR UL R G 84T MEE B B EER
SO, T B R 7 A 5 — B R R R R e
fik 7= it K 29 L 2P 5 A S R) 22 Y R T
(Ding et al., 2020), FE4F KT HE BN G2 23 Wi
WEMN— RV RN, FEAFENET . WL fbl
LA K 7% 5% (hopefulness) (Ding et al., 2017), A2
Mok F 3, FATIA 432 0 K417 B4R
23k A T 1 A9 (Milosavljevic et al., 2012),
PSR A AL o B A TR 2 R G T R AR
58 WUE B e A R, 2 i 0 R e
AR, 55—~ 2 M6 IE AL b 4% 4% (Plassmann et al.,
2012; Watson et al., 2016), Jii 15 R 5. i 42 e Ut
TR BRI A S22 VI, 3l T35 3 35 A M)
R& 12 J2 (dIPFC), dIPFC 2 67 3¢ i B 45 A
SyE, RRAERD . BTk, @R
b PR A i TR B B AR T T 2 S T
SR LEIR TR Z W it T — A b 2R
W, R R BE A3 A 2 3R R T B A DOR
(Milosavljevic et al., 2012), 1Al & i & (25 ] 4
THC 52 0 S 9% 2 SR — by =Ko 9 A T e T
& o] T A LAY D R A AL BT, X0 T BB AT
AT REA A AR EE A SRR (0, W SE BRI %
Y G B nT RS e 23 2k P sk, B, TR
TR 8 B 140 T ot T30 A o A R T [ 2 B R
Az LA A ] BB S B R . I A A
W hE B B B R A 0 B A O %, R A R
T o B T REPE A K . BRI, B AN AR
T ETadERe . AR KRR WL, EEAE,
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%29 %

SERT bR AE TGN 2 T 2 . M E
MR 5E B AR IR T V1, a8 iz J2 9 )
&AM &5 T B2 2 (VIPFC), VIPFC EE 615 H s
PO o ATl A5 - B 2 67 B U 2 3 T T L
B b PR 5 A B . A PR SE SRIE 2 X
T 313 ZHRPHE T DA PSS R &
M, g A C O E K — 4~ (Plassmann et al.,
2012), LAk, A EMRI AFFE 4 B4 P 0 B 7E 46
PSR, e 22 36 AT LT A o B AR 2
25 V1R B ) 3 TR 2 T DAV T 52 e 3 38 07 W U ) 43 T
(WL 7 2 P9 25 100 B[] 4 DA B & 58 1
BV INEE i E), BRI, RIeR
B A% (N Ace) B (IR PR R K i 22 5 s s oty W
J 22 i m TAH o6 2 78 LA K B 390 19 B 45 o B R
(mPFC)E S P S 5 MEBEALNER X, Wi
0T P T 5% (A Ins) P800 (T (50 95 St 251 46 1) ek
5 RS P B ILE 7R 28N A A K(Tong et
al., 2020), 2200 I 1Y) B (E]2E R — 20 R B AT
R T A6 Y 2l se—1K fR A% 7T R 5 1 7 e 2% LA
B TR A% 2 B i A 5%, i HiG &% D 7T g 55 -
DR LA Ko 1 W 1 T3 175 45 B v A5 % (Shang et al.,
2017). PG, e AR 2k R B T R R T B B,
3R i X ) A 20 G 2 T LS Y B 1) T
BHOBERAE T 1 ARFEENAce) BT 2T %
Al fin I 55 RR R e R ) DTN L #R, i —2B T R
i BE Ay < VE B 1m) s TR AR K (Alns) e Bk T2 T
DREAR 26 5 1 A e P TN 0 I T /R, sk — 25 T
VUG RE i Bkt A NI R0, @it S5IR %
PECE B youtube) 4341 L XT, B 5% # A& X A4~
PRI J2 T 1) Pl 22 0T 5 45 R AT D T B B ) 1
W P 2 5 B (VB IA TR 3R, BRSO fE 40
7R 588 LL R A R 090 2 45 S (Tong et al.,
2020), X AHE T E 8 TR AT IT B, Rk
B FRATA R 2T L 3k £ bt 22 45 5 R AL T
PRTH B AT S 08 T 45 S (5 an T 2 e 1 DA B e R
RS BN A AE) o Sk UL, LSS B A AE S
R TG B RE B PR BT A e R R m
HE, EFRACHE N E M EEMN MR F5E
H RZ 8 T A SR 40, R RWIEFT AT LB 4
A DA T8 G PE AL S DB AR BE DN, RS T B
PARGURIE Bt . SR Jrml . R/ TRARE
KB B LA B v AR AE CANTET FL . SC5) 9 W H 8024
X b LA B DG 43 A, AR XS ot L T P A B

W5 1 TE R FEATI SRS e Bt 45

I AT IR A BF 58 T A DG L 2 (ERP) Y 5
V08 A0 SRR R R R S R R T TS
XSS A B T N1 AT P2 4 1o N1 A4
EIRTHMURI AL )2, PHELERIUS Y 100 ms
e, REWS S S 40 BRI SORA ek f) A0 Ak PR e e GX
£, 2010), Ding % A 2017)EHAIFE R &I . M
0 I SRR 1) R T ML S E A B v S A 5
BRA N100 gy, LASAERTA: | it ool
BLyE & R N200 Ao Xl B 7 it ise i i
PES 2251 BRE L T B 7 SRR O B bt Tt 22355 5
Z o, BRI, AT R A m i 0L,
B TR 9 T WL 2275 K SR N100/N200 Hii i,
PG N100 A AE S 1 58 S IR 1 T
PLLE LI R 68 7 28 T8 Sy sl ZU A T B 51 8CR, %
TR R AR R N200 AT RER B T FALIE AN
967 5 i A o 98 Z 1) BT 5 | & AR R i 5% T
B (Ding et al., 2017). P2 43 E2 5010 T Kk
FROTTAS X, 7 A= FE RIS /Y 200 ms 2247, Sk
TR R R B 4 IC (Carretié, Mercado et al.,
2001; Huang & Luo, 2006; Mandel et al., 2006;
Shang et al., 2020; Wang et al., 2020), Wang %5 A
(2020) % BUAH LE T4 NANTE R0 7 i, A NJH)
TR S R A R R P2 iU, Xl
TR X B4 A A 7 T 2 T B BN T
B H I T TR B W g | B W AR
(Wang et al., 2020). J34b, W TUERAT R X 2% 4
DRI R B AR 5T 45 SR e B, AR 2 L A I T A )
SR M E R P2 14y, BIAEMRA AN BEsL”
149 2 L W9 U A JR H0 A AT BE A T 2% K vh s T
B AR AR BRI FORL A0 A1 Jm 23 11 55 1 Bl
[ 45 3 AT LE T 9% 2 AT AE B T8 2% (Shang et
al., 2020), X 5EAMEGH ST A 7 89 5L A
Jry BE ] REAR T 2 T T SR o 5 —Fh T
RE MR RE S, AR 2 L Y 0 0 A Jmy 23 5 R Bl i
TH AR &%, T 3 Tl R 15 28 DAL T RE 8 A0 e
SIS ZRYTE R I BEIR, DTS2 et 5K P2 i o)
PR, X5 Z A7 45 R A2 AV & 1 —P2
SR Ay B VR R YR A0 T 4 S Y 7 4 g 1] (Carretié,
Mercado et al., 2001; Fan et al., 2019; Huang & Luo,
2006; Wang et al., 2020), WIFARERIBFZT AT LI
HE— LIS UE T ¥ vs 2261 M 5 A Jy % T 2 4
TR LSRR, LA DR IX T35
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ILAh, FEFAFAHEE G (ERO)BFSTH, alpha
ERD (8-13 Hz)#¢¥i# tA S S e 134 58 07 BT I
Sriic, BRI, KIGHHEE Y alpha ERD (event
related desynchronization)5 {4 & J1 % I 19 7 Bl A
Ko TERFERE T IR EEG I, 10 Hz /Y%
GiE LT RS AR, IO B X R — i
SRS T R A &R ARG 3o SRR
KRB LT8R F B AR, Rk E A
alpha A0 30 [l A LAAF X 468 e 19 40 i 147 752 9 1%
oy, DR 2235 AT 3t s e T e 28 J2 J2 Ak TR
TAERZS /N B R (1dling) . [F2 1Y alpha HEY
1% 21 2 B A R0y s BN 2k 2 [ 25 P (RI alpha
ERD), MIMSEL alpha I S A RE &= 199855 (Herrmann
& Knight, 2001). HArH# 0 W25 FB5E K
alpha I 52 % T S I /L, 31X AT RE 1 I 52 BRI
JTi5 & 1) alpha i BE 5 AR f0 2 5 B 1A X/,
Basar 55 A\ (2001) A& BT 52 DL K A58 il 35084 & T Wr
B DL A e, VT LA R RS N AY alpha
ERD W (%) 300 ms FEJHAY alpha J#iIRT%), XLk
S LA 2B WO T LIWLEE F o Sun 45(2020) 76 HA
RHhEUM THELBRMNT, HET RIS,
BWIFIRZ T 231 KR alpha ERD, 3% 2 Bt
T B AIEIR 5] K& (evoked) T 5 1Y 5 7 B W 5| AH 2%
B RIEG 3 o LAAEWFSE & B alpha ERD 1S
TR SO A P VIARSE, JF H alpha ERD fY
K/ANGIAFIN T IEAH % (Basar et al., 2001), X7
PR, i I SR LR B — > A 1A
INC AR, Rt 1 25 ik e T 2275 42 ) 3K
KRR Z TP S B (FE T alpha PR 516 3 MY
4500, WEZ, R IR T A R
BT 8 7 5, T X S AR T 7 it U T - e
A S JH (Sun et al., 2020).

{7 2, fMRI I EZH dIPFC Fl vIPEC f975
BRFREE, LA NAcc Al Alns B934 R BE ; ERP I B
9 N1 1 P2, HRAT LLRAE T 2% 7 i B it AR i 1
R SRR, A0 K e R R v (BB )
PO ERERRA RS Z), 5K A T MIE T
AIREMERR . B E AR, XL 24 bR ] L
T T AP A R, X TCRESE T Tk S pf 22 A
G R B R REAE DL SNEARE, 4 TR SR
T JE 78 (Genevsky et al., 2017; Tong et al., 2020),

A Ty 2OV B g [ B
SN o WSS RS RERS U5 & ERP Y N1, P2 JU), WF

WA KRR RS A K P2, P3 4 (Corral &
Escera, 2008); Mi7E ERO #5571, alpha ERD (R[]
W BLS, % alpha WIS E RS S50
B P3b MR IR S5 VERIA 5C, B alpha ERD 5{E
BSRMECA X, R, WrHt P2, P3 LA
J% alpha ERD W] BB 2% 7™ 5 T 56 1 W 51 Jr il
A HEBEMVIIME S 77 A B SRR E R R (T
B MU b BRI ) 2 R T B 3 X e
it R T | LR R s O A AT, IE 4 Krishna
JITUR : LI T RN Y LE T 08 0 TP R R
EE” (BhRE 48, 2016), X ELLE T 234 B T %I
SRR ENC T F AT DU T B A S AT
Sy, AR P A T L B R T R A Y A
(Krishna, 2013), {HIBE A 2, A& WL BT UTE
MELE |l R AR 7 R A Wl S P SR R Y
MARFERF S AR . B AR K2 LR M e
F—IRELRROWINHA I Z T, HERINE
26T f B A G A FEHL R 6915 80K R A )
it RELT SR AT R L R A A, AR R X B i
TG AR Bk B A B R S R X
BRI RFF 5 4358,

g5 LR, AT SRS — A R ad R T
MARROLSE . WESE . WRBE . MlE L RRE SR A
YW 51 B P R, T BB R L
o R AR O TE S — RS A B e i AR, Mgkl
i IMRI (B P AZ G L3R 1A%), ERP (SF4EAHOCH
1)L B ERO (A5 ) 5 S50 i vl LU
SH I £ 35K S T B S R A ) i 7 S AR R i
HER N IR A 4rEE, AR L B 2 R
157 — SR R, XA AT LR TR AT 4 b 2 A
T 7 DA ST R 9% A AT S SR AR,
AT 5% JH b 601 3R R 56 1 o R T R i o A 3
MR D, RREATRERE, MRk
FIBFFTERHE T AR R s ST R .
32 REMBME: TN E HZOHTR

%R, MR

LT R R A S TR R I SE PSR B B, T
LY G T — B B o F OS], AT
FNEREH NN RZ R R . EARHIA
B SR TR RS0 7 A X 5 21 5 M S PSR 1
U A B W RGBT, WS R E T
R R, T B AR AN W SR SR 22 R, AR
R G DRI TR R B (BAE & XIAR
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B, 2005). ARLERELE B i 5 BLAT I TR T 2
TE R B it R ot 7 R SR R R R A
AW RWILE I BT el 1, R
016 7 DGV Wi /9t A, X 3 ORE
AR TH 2% 3 ) IR Bk iz sh Bl JFXT G 2end ik
AT R A A EE LI (Zoest et al., 2004) 75 Z,
RO & T P R AN T WS,
o TIH R E ORI E W . i, AR R B
VR AR (AN A0 2 1 B 8 B ) 23 B W B L S 1Y
B REIUR, Wl ul, PRERRZ T, MY
22 0B i T B 2 i ) 30 L4 A B 5 2R 1Y
B it (RIS 32 423 3R T 5 CH At £ 9 R
I 2 2 1) 55— I ) e 45 e S I S ) B )
(Plassmann et al., 2012), BLA, X — B B9 b #iad
P RN BIREEAT, ORI R &R
T R W 5 | R A 52 e A AT A e SR AR
(Chartrand et al., 2008), David Court il i “Jfg 3} #5%
#1> (funnel model) S MBS 4= sl dth B RS TV E K
I M SRR Z B R ——E 5, HEATH R
TR e R R 10 S AR 22 T TE 8 OB 1 R R o (b
Tl kR ), S8 AU R T, L8 S R
BORTEA AR >, A BRI 9% 5
T T H R A BE B A g XN SR, R
R TH BB W) AG T TE A SE DSR4 o st 2 it
THD XoF 3k 22 (1) 5t WA U2 DA B e R, T 2 AR
0 [r] 2 117 O AT BR AR H 0 o R o, A RERS
TE B3 ZUE R | A R o A DL Ak A7
T R R SE R A R b, T R |
Ok 3 e TS T TR s L R L R B 1 T B DRORAIOR,
T ER RPN — A RORM . A TTE R,
AH LG T AR 3E A BRI 75 0 5 R, B A
B8 75 FE 1R it WL TR i i 4 R S ) T R R
(9 =A% o SR, TETE RS | B B A R
HABEWRE LR T VIl hTH & 7K
TR Be2x 32 g0k it R i AT 1R R AR AR LA SR
A IEAG CRE 7T ot < B A (B 5 S B A
HEAT HOXHE TR A AN R, 7R SIS B B
75 SR O AR SEPR BT RE X o3RRS
(David et al., 2009), —¥E7EF R GBI AR
B 5853 K TE R R i, A PSS TE S 2R
BB AT DA R L) K DA A (8% o A b ERRT A B
HPE M bk . 28 BTk, TERHOE U B,
T P8 | ST R T =W 5 B By T ) 2 IO

100325 39 1 e EL W | T B R A, AATRTER A
AR IR, RGN ELIE S BN 5
6] AT R A B IR AR (T BT X A i AR AT g
23N IO b R LR ), R e B 2 2 H R,
TH B LUARAS 1 5t R 5 B O ARE IR AE I 1R T
BB T R T MR A B S I BUR A, I
Vs TN (AR SRy <8 S0 A A5 15 17 5 0 A A Hh el o
A BRI G 7R AT LA, RIS R 2R A A FE AR
WA 3K (BRAN T S ) PR 3R

TR E 1 /N2 T B & IEAT I 2 DR Y
IR BARME, SRS BN AR
T BN R ORI B S B A B 0 R 55 0 (i
WIS EE, T2, BURM SO 5%t
DA S R RS 0 T o rp B R AR A DR R Y
AL o X TRHA B (8 7K 7 10 42 1 i 40 15 28 30 2% 4 119
WaSEe s . AR R, s YR AH A~
NS RIS & ) S A RO O IR Ee S R Pl IR
I 2 T Hh 2 b 02 St R V5 2 2 % T o O A
TH 2B 0 A8 Ak, U (8 B 8 = 4R 1 19 2 3
750 A1 2% (Mandel et al., 2006). 5114 2% WU
BT B 56 B I X A =AY, 400 & OR i
(striatum) . JE PN ETH K )2 (vimPFC) . 8 AMIUHT
%57 )2 (dIPFC) (Plassmann et al., 2012), HRETF%
R E SRR T A [FZB 5 REOE 2 Qnn] 52 i 31X
B i XX F UM E R RS, TS, R SRR
SEUESE T it 2 19 ot R =2 AR A o2 i 23 5 S T 9%
F 5 ZU ) SURAR 006 (Schaefer & Rotte, 2007,
2010), M IF 2 35 X5 i 22 b AL A9 1 60 2 v . LA
8 K2 51 & T i BREUIR RS 3l i AR A< Ji Bl (Chib
et al., 2009) o WLRLAE L, T 8 X T 0 2 it FEL T
A v T T A 1 VAl 2 ik 2 R B 1) 22 Jaly i AL )
W51 & T SCRAA B BE e g, 33X Fh 22 il i TR
il 23R BN 9% 4 A 5 SR S A B R i 2 o R
i AL WA SE SR o TR, A 9 2 R R Y
T (B AT VP AL B, SRR 09 28 306 o 177 7T
VLR 56 T TR M (E R 22 500 T #, — e
AR T S A, A G AN (R
R, B HMUET L )2 (dIPFC)IE H #5 M I 25 ) 3 )
i 0 Ak P DA B b A w5 A W 45 T RE (K lucharev
et al., 2008), H7ES ARKRET 5B ME"E
HHH 5 (Hare et al., 2009), i Fse i (4 F 57 B0 &
GRS 23 B T 2% 30 T R {7 R B I R
TH 235 55 W T 1Y 56 28 1 T 3 03 2 25 % R
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T4 {4 (Caldini & Goldstein, 2004), fMRI £
REW L FIAE S REAGX dIPFC 19 #2895 2 1
% (Klucharev et al., 2008), St T & Z LIRS
PR BT TG 45 N MR AR Y, H X R G
&5 RN T T TR R RS E . A
dIPFC JFHAT R M & TIRESK F, dIPFC M3 AT LA
flR AT I B AL, R WY 98 A8 T R Wik
P2 T —a B AR (EE R, B
UEIR T OC T & M = S A H 58, 1T
LRERMELEBER BN R, Fit,
TE L G 5 b I G AL B BT (0 ) 4T B
WEREHEGLIEBE), dIPFC A9l 28 G tho i/ v LA g ke
TH B B T 7 i 25 B B 7 O T S G R AT A G
TSN AR o BEAb, 56T 12 PO A4 2 2% (vmPFC)
T R 60 BF T 2 W A2 {1 PR 25 S 5 I 9
AT EPAS I —AEZ W B, Schaefer
S T R W W A R b T TR B
fMRI 5 AR L SRS TG 3h, 4550 & At 2e g
J1HZE 143 (factor of social competence)fs Y i Jift
| T T R 0 PN 0 A R R IR By, i
PR IR T 54t 2 VH B R, 2 i A 2
55 22 3 5 1 (Schaefer & Rotte, 2010), i
FESPF 5 A TE S 00 75 o L v o A A0 £ 17 o
5T (Berry, 1994; ARLEHE, 2006), MAHZHL
ik, ARG JZ (viPFC )il S A K
LI A 45 R T BE(He et al., 2021), DK7Y 2%
H O A S AL, vmPFC B930S i T
AR R G e A 2 A0 {8t L (R M R 531 o — b 22
Vi) B R 5 5 VR A i R, XA IS 45 R A &
IR E 5 ST R SR AT o Liu 55 A (2013) A9 SEUERF
G — I T AN S5, AT R B SRS M0
L A2 25 ol v ity ot RS 9% 1) B L 0K 2 L (Liu et al.,
2013), DHrE g7 S O 42 05 T A RE A5 15 B
T P WL B M. A BENE, RE
WF5E 2 B AT 44 25 0 8 04 8% 00 ] g S b1 X
SR R M EEAT . Tzuma 25223 (2010) & BR3K
A4 1F THI 75 25 R A 4 R 2 il 23 0 ] — il X ——
ZEMBCRAR, 3 2% B 4 4 42 ol Rk 23 42 Jil LA 2R A
I 2 G KN (Izuma et al., 2010). Lin %A
(RO1D)FRFE T 1EME R FRAT 55 b 0% I RAE & M1
S HAE R . 455 R g 8 M Sk 222 i
FWAHEHB S vmPFC/OFC HIBLH A 5% (Lin et al.,
2011), PRI 2% 0w, xtah 4 Ja vk 0 0

B IR AT BB 55 4 5 Il 1Y) T 40T 4 (L 8% 0 AH 25 4B,
2 PR 22 Rl (1) i 2% — e 55 1 Al R A AR
PR 5 4 48 2 il (51 ANV 2% 3 5 0 0 4 TR 45 ) B R
JE AR, A1 LA TRIAE ) D AL 1 o) 380 2 R M o i
R TIH R .

LEA VL EIELL, SCRMA (striatum) . 3 M AT
B B2 )2 (dIPFC) . 6 U T A B2 22 (vimPFC) i
=N DX R R R TN (T A AR G, T
JUAN I DX T e 43 i ARG AR R R B 5 | & 0 T
B MR, SCIR AR SR04 5 B B (B
MR, R PN DU AR v R 2 T RE S S S A (A
O TIHA Y (M AR DG R, SN A5 P g J2 T
RE U T5 A AE I T (e T

T AN 1B 55 4 D L2 410 30 10 SE AL I e ¢
AT o ARITJE D, AR R SR R A T A I SR
K N EEW R R Z—, XTI SE PR i i 42
BHEBFR ORI, I S AL A% S TN A A A,
214 R ) S ) T O A v (AR R TR
SOPANAE) B, ARG 42 i £ 7 R Y 5 e 2
AT, SRR E B2 (I 2 A A T R Y I Kk
P ) THE 457 4 (Knutson et al., 2007), HA
Tl B B (B R T 048 TR AN A I, T 2 3
A A ) T AR W SE SR . AN, KU RN S
RS E OSBRI — D EERE, H%
W U AN (B RN XU a6 AT Ll X 1T T
fE TN ZS B RS, 2R XU, 3 KB, 7 2%
Al RE SIS W K i o Yokoyama %5 A (2014)F)
fMRI J5 iEEREE T A2 KU Qi n] 52 mep A7) ) D) 3K
PR, 45 IR R e Bl O A S XUBS: PR 5 i A
PR S8 22 B A7 AR — > 35 1 1E AH E 56 R (Yokoyama
etal., 2014) \FHZHLHIRA, AT PA R SEAL
PRAT 21 45 FH 2 1 #2824 I 2% 1 — 3 4 ELX IR
AR 450 O SRR (LE NG SO k), Rk
TH 3% 3 TG v KU, D S B, T S A 9 e i T
DS B G F v RS TR 56 114 07 14 1 46 T R R 4 o
T, B G A R T AR o8 2 T kO S
HATEMBARAY =M . Genevsky 25 A (2017)7E 4
ZTINAE SCHIF 5% rh & 3055 DR B A G 1 i i 5
(Alns-anteriorinsula) i 3l T T /> 1A 7 2 # [0] k¢
We 3K, P LA 2635 48 I S5 e SR 1T 0 (Genevsky et
al., 2017), i@t LA b PIIE 5T 45 SRR AT TASHE & B0,
CHAEAT 5 < IRURS: SR B AN [R] 1140 B R
23 R A 5 s, b JRLE T BB AE T X P A~
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38 3 5 | A BT 2 1 T | R B O, RR B
g2, WL B G MR bR 2 it —
SR EAAERMEEEX PN EE,

e Ja, TH 2 4 g5 B AU T I 25 BT A ok
B AR LA AN RS AT I L I8 R i i Sk ) <)
07, HEMPEATWC AR AL o A T 5 3R B T Uk
£ LA 25 B4 1T BB 32 45 F AR F A% (N Acc-nucleus
accumbens)—& & FM 2 B2 il i S A5t o o B
ZETN AR A58 & B0 NAce M2 3% shmT DL %
TR ARFEDH AR, BRI E 5 Uil
2 M G A AR PR A 3 Sl TN T AT 2 3k ) SR
P L B 253548 1 25 U 3R (Genevsky et al., 2017),
— STt O A ST, ) Gk 0B A T i 300 1]
NAcc i 3l Al LA T30 9 45 J5 49 7 il D) 26 T 2%
(Berns & Moore, 2012); #f zh 32 fil ) & B 18] 11
NAcc I3 AT LA ) 4517 > A9 7 5 B 8 7 oK 3
£ (Venkatraman et al., 2015), XEEAF5T 45 RAER
HHAR B AZ PT A B BT 2% 5 i0E A7 U 28 PP A A R ——
W g5 PRAR R AR, NAce UG FREE MR, HAR R
WL T I 2 R A RIS 2 P AR I R TR R A 2 Jeh
TAHSEI R It . NAce P& IE s T B 7F = 245
g I R DR SR v R R TS S AR

gy TR, A MRI Jy ik X s e i b A 16 1Y)
SURAAR . E RO HT A B 2 (vinPFC) L M
5 BZ J2 (dIPFC) X 381 2 1) 1 5% Fn W 422 AT LA
T A R WU AN B, LA B IO 2
WA SEAT A o T HIE G 5 (ALns) 3 1T BE S L T 78 9 3
BN AR A OC Y O BT R . B, TH SR S
15 R AT 25 G IR 25 T Ak 228 7 A D 0 3K TR 5
PR A2 D0 AT A s e A 2 31k A DG 1) TR A 25

ERP 15258 J5 15 AR N 8 42 S B U A0 8
K/, {H ERP [ P3. SW S M 1E 1 43 2007 LA
PRI Bl 3% P SR A0 B, XA 143 T DA
A TE W ST 9 2l Tk SRS A R R T . e
B A TR B Y 300~1000 ms, BEAE I
MR SR K 0 98 174 A $EH DA Ak B 5, S e ke SR
5O R RMIBG K, 598 2 35 % R o i B A 1
e R R ) PR SR O 2 R, R 7R A I 4 1
4y Fal e e P B KA )% 18 (Johnson & Donchin,
1978; Nufiez-Pefia et al., 2006), I, Xie &4 H
(2016) & 1 2111 2% F AR A PR R (48 1 1 pn i
AR R] LA T 0 T B 6T R T e 550 AT I 5 I SR
SR, A LT AR — BN TS (AR A #8 43 TLw

A, FEL4EXT—BUW TR IE B T (043 2k 1E T
TR ) WSS R 0 P3 IR0, X T BEAn ik
X — OV SRR 2 & PSR, IRl
TR 2 3 A AL PSR I TN B 5E 5 B S (Xie et al.,
2016). ULAR, TH 2% WSRO AL G R L
e, W22 B oh A vk o KU BN 19 52 ), 48
B, TH O H W KR 7R 32 B B L 5,
Bilan, 2 E A RE S E o FE FE AU K WA E
O PE M A IR IASE A OB 2 5. BRI
CaRM BRI XU SR Z b 52 M T 9k
SEAT R . AEVSE PRSI, T 2% 3 9B AR 25 R
W6 23 5| & B0 w58 I AT A W S5 B . ERP
WG N2 43 AT BB R LA M TT 52 e g3 ) JXL
i N2 B — IO 4R 5 #F 200~350 ms ik
FNUEAE AR, T 5 DA SRS i e 5 1 I 2% )
AHG . ERP AHCHISE S5 R RN, AH L T4 6l 4 i
T, S XSS R ISR 1 N2 B4R T
W, XAEERATRERY, MHAEFMNEY A C
BT R LA Rk o KU I, 3 2 AR T I
i W SE Ve B 5 A U CR R T RSO A A
NI S HEHD Z W 27 & LLGE A O Rl A6 &
ZH, ORI 9 O T A A S SRR T R 5
WA SE 7 OO A 7 T o s S 5 A e st
PRI w2 W 25 51 R RIRFTFAY N2 43 (Shang
etal., 2017), [AIAF, A #FR TR E 2R N4
X7 W S R R R, I R AR TR R
0B ED Al (i B T 3%), A5 J5 ™ [ Z0 i B
Z S 2H (I Fs = T2 P g | & R IR 2 SN,
WOR G N270 WEE /N, oAb, @it 517 o EE r [l
5317 & B, N270 A4 e, ISk 3tk
X T ERP AIFFE TG fsz e i3 445 - 2 0 B0 42 1 J5 7
[ 5 2 T 2 3 9 % e XU 2 ok (8 D o
g2, RSS2 AL . XS Bk
1 MRI BFRETRMY G, KRBT LI —
A ERP 52 55 77 1k 0E— 20 ik H A 50 4018 19
T LA T X g ST e 5 A 5

£ ERO #5¢ ™, gamma ERS (event related
synchronization) 7] B8 M I\ 0 (1) 52 24 J4 AT i 2 1% I
WLy 9% & RO BRI R . Gamma P2 H LT
30-50Hz # Bz i) i 15 A1 30 (Basar et al., 2001),
— 1M E, ERO HRE G I SR s, T ek
B DA T o A P A 2 R 8 D v SRR R v o 7T 9
PR MBI R )0 R, AR U



113 WA SR N DR T 2R AU B A 2 2 A 2033

B 55 R 30 0 (0 8 R, XU g S R A B i it A
B RS SR AR, DIMTVE 22 2 3 A ik 6.0 B
FEAEHR 1 gamma ERS 3K &2t . Ding %3 A (2020)
KILBEGR Y gamma ERS S5 H R J1, Ml
FER LK [ BT A Ak B4 — FR 5 A g A
825 AR ST AR S WX A B AT Y0 B
FE, XA 5N % - G — 3h ML HE S8 458 A (affect-
integration-motivation, AIM)T4& H (1) BRIS G LA
—3{(Ding et al., 2020), XERFEHFHLES, H
FHRAZFOR 7 it B 3 B — 2R B RS2 AR B (A A i,
GE, INAL BEAE) AT, X7 ORI — A
- 3% B (0 R AT A 1 T LD T SE SR, 1T gamma
ERS D2 Sz Wi 2 5 5 5 15 R LA B RO SR A5 0
14 L E A AR AR o 717 7 2, fMRI, ERP LI ERO
J5 R B FATT TN % 2 %k b R U A A6 1)
I, HA U E S 0A% i AR Pk 98
A FTAE A RE 4 3l 2 & 0 BRI 28 AL AT,
PNIEIRI R €PN Ll D] AP S AT 7=
TR A AL, (R S R DG T 2 o R 1Y
HpZH,

g5 LR, T 2 R BUSAN R B Al TR T
S5O0k < RIS B 45 2R ) Ak T 2 R S 3K B S B
NI SORA NG B 2 (vmPFC ),
SMUTHI AR B2 2 (dIPFC) T 58 UM (14 4 8, 0
B AR 5 (ALns) B K2 AR B A% (N Ace) Y 8006 ) 2 31 2%
BRI SKIHLE BRI, S ALY
N2. P3. SW SFMHH iF ol 7 AR 6% ) 42 F Wi o
XF TR A AN (B, AR R G b
gamma ERS D B 6% [8] #52 2 W 9% 5 5 4 3 i 5 5L
I I8 3K P 1) 0 PR 7R
33 HEWNWME: REEENRRERSEE

HERIBHES

TH PRI I B m] 35 2 A A R 2 R R AE 42
Z X A O B IR, I 2R TR
FUSZ e B 5 S0 AT R, EANUIBE T B
XoF T 0 2 i R ol S 2R DR I 7 15 (David et al.,
2009), Jf H5R Ak @) s 7 e 22 LR 9
H Il (Ding et al., 2020), 1E4N[F Dellaert ITik : “Iy
KRG, BB BO A BT — R E T 7R
i L BE DL R B R SE AT RE 1 A X 50 4
(Hamilton & Price, 2019; Homburg et al., 2017;
Siebert et al., 2020), *7H %% & 18 12 X 7= b 5 FH AT
ARAFXS T I0 D  1 H 7, TB BOXT it Re 2% 1

B0 SR TEA BT ORI (E >, R 2 A
TR ot g K P BREAR A 155 2R A B4 (B (Plassmann et al.,
2012), S 3T TH 2% A S B & I R 1 P Ak i
TR o AR R A ROH SN E I RES, RIS M
H 2 5% 35 U () e 5 5 i) g kg B R ELE A
{7 o T 2 3 308 F 2B R 30 (8 1Y v IR A S DA T
B TR Y BRI, R BT B s s AT
HTH DR EG o DI 2 2 Sk 0 A Bk ik, X b 3
TG AN (BT B P4 BT LAE A Ji5 2278 2% ok
MEZEmMAGE . CAUFT RSB,
i F B AL IT R (MR Ik, B3E0E, iR,
2020) . 7 i A AR S5 ST LA B AR 55 B N 2575 B (Siebert
et al., 2020)A8 2 M 5 AT 9% 7 A IR BN (8L
TH 2% & A 06 O 15 60 45 T 2% 14 58 19 <3 A A
<M P )2 1 (Plassmann et al., 2012), R4,
SRR PR IF BRI B IE M BT BRI R Y
TH DR URIGJ2 IEPERCHT B, 174G IR SRR 0 R
TSN . N2 IMRI BFSE R B, e e A5
P58 TR 2 8 T DX AR A ST Y o TE R Y 5
A5 5 P P9 RE %5 Bz )2 (mOFC) i Bk %5
YIMSC. Bilhn, 23R4 Ehas, P HE 25 it i 2
(mOFC) 3% BREE K42 &, TCieX Fp 4 A M Bl i
B il B W8 i) (de Araujo et al., 2005). BRI
(McClure et al., 2004) . fili 5 [ B L6 9 (Kirk et
al., 2009), Plassmann FI Hilke (2008)¥£5Y T %%
T E A S IR R Z O R, 25 R R LA
IS R R T, R R 2R 8 1 I N O
Wi, [RIRF7E mOFC & H 558 1Y 28 300
(Plassmann & Hilke, 2008). M #it &Lk FE,
mOFC ¥ B B 56 I 2 5 ab B4 Dy fig, UL Y
TH % 3 7 TH 2R 56 B B AR AR T 0 14 T B AR e B
mOFC (1)1 L7 7T LLSZ B X 16 058 4R 36 114 42
TN T A R IR PR AR TR, A
A4 % 5 (insula) F141071 A [7] (anterior cingulate cortex,
ACCO)& EAEWE . WX gl AT g, &
TR T ACC IEIR S B IR — 8 Rk, iF
— S TR AT 9 SR R i 28 32 98
(4 R [R)RE M T ACC A9 K (Saarela et al.,
2006), UiHATCIE A B 1 RS0 B B Y PR
TR HR S KNG ACC X IR TG sh A7 BBk &R, [FAE
B, T 5 324 PR 0 2 A1 ] 3 A AN [
ZERY, ERT Az BRRLC B AR S ERRE S 5 R ik
Y 58 275 3l (Peyron et al., 1999; Saarela et al.,
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2006). MRMERE, AT B VR 50 0 N IE 1R S 60 P
AR ZIFEEE . Reimann FH.O P22 4 0O HLY-
R 45 7 (self-expansion model) ff# B T i J T ol %)
T Bl % 1O I S It O 28 2 S I TR A 284 T
PH G MR WEMT NS NZEP KA,
SRS NI 22 T2l 200 By 2 R e 2 A 5
R ZE T T —FE, T 938 238 0 Xt R b
R P R A 2 s A FL R, TR G &R
AT I ) PR SE K, R o R g PR DR,
JE P AL IR (Reimann et al., 2012), {HE, X#hs
i S T B R R LA G AR R, 1)
At — L B ROSIE, B ¥ EERT T A
DN ONE PN FN 1) NP NS
XA X I AES (Yoon et al., 2006), fMRI
WEIE A B, 217 g AL 32 434 54 1 P Ak (G 1B 17 J
R 2 TE B0 ) A ARG BR 2 3
(Small et al., 2003),

ERP P50 A& B, P2 W43 e % S5 W 1) AL
PARR R B L, I HLIX T S 07 SRR T 1 2
PRI, AN B A, P2 o3 A 4R MR B,
VAR B8 T (Carretié, Mercado et al., 2001; Huang
& Luo, 2006; Mandel et al., 2006; Shang et al.,
2020; Wang et al., 2020), Htt, MEFIFRE ok
Wh, U8 AT LU FH P2 B3 s e 2 D00 SR80 1 1 Jesskc
o 11 75— S A A7 [ e ¥ 7 TR Y9 ERP HIF 5 % B,

B 00 I B LPP 5 5 S 14 17 28 RSO SR B R,

LR M /ISR 08 2 L I S84 I e R, o T
FER RIS, BB B R SCF R E A BAE
ARG 4, L M O™ A TE R IR IR Y LPP
(Hajcak et al., 2006), = Jak JBih il 354 Lt A i o 8™
AT B KR IR () LPP (Schupp et al., 2004) . X i [X.
3 R FEL B3 1 S R E SRR AT B T 3RATT T
TH P8 D IR, LATEAG T 2% 28 X5 7 i 7 195 Ja
YrfB o e i o BT 2% 0 SEUEBF S A R B, e i
LT AT LA S R SR e 0 1 2IS 1L 2 gl et
W5, I HEOM AR, TR X RS2 Y
TP L: FE R SINRI T, I HATRRIE 2
T 22 Jh A S A0 N H T I S 2 Y 1 % (Hudders
& Pandelaere, 2012). 14k, IR TE S BAF 5T
WO PR, R B RS RN £ i R T
1) LPP peJr, AR, LIRS ST P AELE
Ha I As AR R SRR A O JE R R, BV IR X [
B i i S A S AR . WA BT S g

25 RER WA LG T 60 T R AN 77, R R v
M7 4 R ERAY LPP 4y, BIZELIEIE NS i
MRS E A W TEM, RbEsT
FTRET (0 %1 V1 2l 2500 B DL R 9% 38 e 3R Y SR A
GRS T 4) (Sun et al, 2020),
A SRR, B8 ] LURIS ™ B R R
WA E O MITAN G B 2 b 25, gk 75 B g
TR BT, R O ROR 3 SR S5 AT R, TE R
FUHb % TH B 1 e R DL R OB B, DT A
TR 235 gl <M KL .

7E ERO MU, WA —SEmR G T sk
AT AR B o 2 B DA BT 2R AR G O R
Theta ERS 51& 45 BB RN A 6, HAERT#HH
X, FHIAY theta ERS 5% 4550 (valence) LA &
2Bk > [ A7 7525 38 HAE H (Klados et al., 2009).
Basar X} gamma 45 Bt (/ML 22 T -wavelet) 1%
T AT, SR AL 30 Hz A4 %) gamma
W R BN, CRIBEOT 46 5 80ms) i) -+ X431 i
WIS A 60 58 1 % (Basar et al., 2001), tbah, kL
TR R, e ER s 5 R B TR Y Gamma
ERS, Jf HAEX B A5 B A B g i d s
7 R BIR A Gamma I 4R 75 (Fries et al., 2001), iX
LR IATE 480~550 ms I ] % N AYF S gamma
ERS W] LA i 2 e PR B 1) W] SER AR o [RIAF M,
1o M T £ 11 1 R 23175 A TR BN delta ERS SV,
PPN 76 B M B BB T R AE, REXS
PR R AN TSI — AN 2= DX, SR B L
WP B ok HBE K ERS fH, TAE S R 5
PANFEATE L T RIS R . LR T 4
T35 B R R L R B R 19 o 3R B T A A AL B
BN R, YT NEZN— N UE RS
P AE 23 T 55 v 3R 0 B8 A i 2 P AR A7 TR e 55
RIS, MILTE, ZoPEr AR BT R
A B 2 5 0 O 0 Ak, AT RE S P R IR A4 (corpus
callosum) il 22 7 . AEIERW, 5B ML,
M DR IICAARBE R, 3 2 1 A KR 2 Bk R A 28 B,
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(Klados et al., 2009), 33X 454 22 ) i 45 5 A — @ 72
R T N A R, LR
Sy o aliig 2, 1 5 M A 1) TR 2 o —
Ji'1fi, Ding (2020)%F A8 i X4 g6 AL & 1
PRSI 5 e BRAE o FH AR il B 36 8 L T
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(Ding et al., 2020), Bazanova Fll Vernon (2014)%
B alpha % RE R A3 INULIF SR T 4T 55 3 R 22
k1 K v i 3 X J8k (Bazanova & Vernon, 2014), M
XML K, /N alpha R 5 0 B KA TE
BEAHE BN AT IR g A, BRI R R FHLE 2
Sy B D AT 25 B 0 P ARG L R T B R 1
alpha ERS UM T ity T 7 (14 T P i 1y LA B
SN A GRG0 P AL . Ak, alpha BEHRG S5
TR T RS, 324 DL AR Rk /0 45 3 WJEk
A AR PRI 23 45 T 0N 2 LIRS,
SEARAYRSZ TSR AL T alpha 3 9R3% 91 % (Ding
et al., 2020), L, X ERO I8 FRHLIF T LA
N7 FH 0TI 21 3517 4 2 R O W AR 56 1 O
G, LA B R AT — 25 B AT B A 0 ik 0 3

TG A ) S AR R L T S R B A KTl 9 &
JREHIT S P E M R 2 (Atwal & Williams, 2009),
SR MARAS b, IR 56 (8 5 < U (6 1y T
i J3E A 2 RS T B o S AS B O R YT (L et
al.,, 2013). ¥ 2% AR SN (6 55 F 58 T HUB M
B, T4 2 S A A R A RS R L R, 4
FE T R S A ) T BRI R, AR R K
1o MXFAT hFe e B2 B EHE, % Pk
WO AR T . TR P RIS T - Bk
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25 L TIR, W 2RI B B v I 0 o o B
PRI SR AN b A5 B AT o 155 e B A (EL A TR A1Y,
T VT A A0 55 5040 R e R TR R EE 2
B )2 (mOF C) J2 1F M 1A 36 (15 £ A il v 149 Js2 iz
s, K R0 AT [ (ACC) 2 7 M 1A 5 {1 7
TG I L s o AR DG LA Ty P2 B LPP
FRAT o3 PR TR B A0 (B R PO T . A
FHKFZ TS ) theta ERS AJ LU WUEFZE ST, gamma
ERS. delta ERS #RRE S B & JIr e o8 14 175 &5 e i
&, 1fi alpha ERS W Z PR E E s, BT 9%
I AE . RS EAK T B A A, 7 9% 3%
SRR A, KSR IE R ES
R A PG BA . B PR S R SRR TR
34 MBRBHE: SEENEHEHITE, B

SEMZIT AR

i KL T 2% e R ) i S — A AR R IR Y B
T 9% 3 A X 22 m A S e T ) A, TR R E 1
XoF it R P RE AR (AN TR ) 285 B R SRR (R )
14 Oliver W2t : i IR T 9% & X i

JEL P < — BIAR TR A AT o i BRI e SR
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Price, 2019; Homburg et al., 2017; Siebert et al.,
2020). ELIZUWEBEEHZIG, HE 2
BUARE R 2 2R SR Z0 0T Shid1e, e
Fa 55006 B 3 LR ) B, TR0 R L &=
XTI 935 77 AR B Bl 2T 48 i BT R,
S AT 9% R

A Ay it A SRR T Y B e — A B B,
WA TR A ST 7 R R = AN B B (R R R B B
AT WU B DL K1 45 1R 3 B Bo) I 25 5 PP 2
o SEHTZ TR B R 5 e 2 AR T Y
(Dan & Norton, 2008), HAR B ZE—F2E>, 2
B 5 30 T T B 1A 30 T AR AR T AN (R A OG AR
IELLZ B atE iR e A B L AT A R . 7R
TE AR 8 A BE AT it # ep, 85 RIFMNE S
g B T EEMEM . XG0y AR
R, AR T — LB I8 T 0 1 [ 35 i 19
LRI E 5 (Lee & Seo, 2010), J 2 — 28 AR i
GRFEF R S R BN . AR LUNME S R i 2% >
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cingulate cortex, ACC) % 3l #8147 16 % Y X &R
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(Herweg et al., 2016). H1 T-1H 9% & (19 25 B U4 T
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AL o MBI R BNIY 18 SE PSR 5 S B 5l /7 il
WrEMM g% ', RAAENRF RN ERT

LT MMAEE, WEASEAE, WEFEHERE
FE TR il (4 R A R AR R B T O SRR
5o B2, MR G| S 2 A Y 4 0 AR kT
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B 5 o3 RO T T A E AT W K AN T S P OR
ERP ) N2 fefif [z B i 2% 2 76 W S SR e v 19
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BEAHEBAEA; FAHIEHEAL(ERP)H 500~800 ms
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The cognitive psychological process of brand consumption jour ney:
The per spective of neuromarketing
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Abstract: Brand consumption journey usually refers to the multi-dimensional (including cognition, emotion,
feeling, behavior and brand relationship) response to brand consumption service. Revealing the cognitive
psychological process of brand consumption journey has become the focus and hotspot in the field of
marketing. Based on the relevant research results of functional magnetic resonance imaging (fMRI),
event-related potentials (ERP) and event-related oscillation (ERO), this paper divides the cognitive
psychological process of consumers in the brand consumption journey into four stages: attention-attraction,
decision-making, consumption experience and brand loyalty. Meanwhile, this paper systematically expounds
the neural mechanism and brain activities of consumer psychological process in each stage, and further
reveals the blueprint of consumer psychology. Future research can further explore the representational
meaning of different neural indicators in specific marketing situations, and analyze the neural coupling
between multiple subjects by applying with hyperscanning technology.

Key words: brand consumption, mental process, functional magnetic resonance imaging (fMRI), event related

potential (ERP), event related oscillation (ERO)



