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YLK AT 55 (Dassen, Houben, Nederkoorn, & Jansen,
2016; Lin & Epstein, 2014), Z5R &P, 1 570 W5
M 1t 1) B 309 D O 1k 45 I 4 (Benoit, Gilbert, &
Burgess, 2011; Cheng, Shein, & Chiou, 2012; Daniel,
Stanton, & Epstein, 2013a, 2013b; Daniel, Said, Stanton,
& Epstein, 2015; Lin & Epstein, 2014; Liu, Feng, Chen,
& Li, 2013; O’Donnell, Oluyomi Daniel, & Epstein,
2017; Peters & Biichel, 2010; Stein et al., 2017), {H
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1 (Bulley, Henry, & Suddendorf, 2016; Cheng et al.,
2012; Daniel et al., 2013a, 2013b; Daniel et al., 2015;
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IR A 1 R A B[] B v ) A ) TR) SRR T R R
A TR AN, AR AR RE 4 R T SR AT SE R 2
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Zauberman, 2009; Zauberman et al., 2009), if it
fMRI BIFFE I 57 1 X7 ) 8 ) T4 55 v 1
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AR Aty S 3 55 A5 P[] F) 4 32 Aol A A B i e A28 3R
Jil(Wittmann & Paulus, 2008).

H 7k 2 B8 i1 T (self-referential processing) (5 H
A B AR FH ) T 25 (emotion) f2& 1 5% il UL Y
H RN R (RS, Wk, 0, 2015). HEKE
5 5L 9 2R (Tulving, 2002), 78 A R 1% 5515 I
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Cowan, & Bunting, 200 1) 13 ABLE R F LA LpI5E
BBBE T AAS  IC 2 S L T 4 (Conway et al.,
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Meck, 2006),
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HB T A B B T Y 1 45 (4% (D' Argembeau,
Renaud, & van Linder, 2011), 545801 1S4 5y it
5 At (Pekrun, Goetz, Daniels, Stupnisky, & Perry, 2010;
Sayette, Loewenstein, Kirchner, & Travis, 2005), 4
AT IR RO B ARG (e an, 5545, B FE AR AR
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HAAL M AC B BEAE AL < 40T T -
8102030 4 IR RIRA W 25017, R
Fl Greenhouse-Geisser X H H FEHFTIB1E . 247
Mrab R s, S22 28R B 3500 (F(2, 90) = 0.01,
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0.013, 0% = 0.07; SZHLH S5 30 5T P 14 28 A

FHI 2, F(2, 88) =8.55, p<0.001, 1% =0.16, fij A5k
MAHTEIL: % HCAP(p < 0.001, d = 3.69)F1
AL AR (p < 0.001, d = 4.00)7E R I i 2E
IR TR BEAG THE AR 02w T/ 0, R PE AR N
B3 1 S AR ) R BE A T HE AR T L R I 2 8] 25 A
W3, p=0.511, ZEErh, SRR A BEAGTHERE
SHPAZ AR B E 2E 5, F(2, 88) = 0.56, p =
0.575; FEJ5 e, FEIR A fa] K B Al (A 78 = 4 B
KA 25 0E, FQ2, 88) = 3.47, p = 0.035, n* =
0.07 o X J I A = 2H 9 A 428 3R Asf (A e Ak 3 (B 2E
a4, 52550, F2, 90) = 0.10, p = 0.902;
HJE R (LSD)EE S & B, i I H 4 ) SiE 3R B (1]
KEMITEERSLACH S LR zHZ m R
AW, p = 0585 FillhAEL A AgiA(p
0.011, d = 4.15)FIMZ L E AP (p = 0.035, d
3.45) k) 2B 2 N (] K R Al 1 4B 0 5% T A8 4 b 2k
N4,
2.3.4 JERE#ERTERYETEEAN G P ER SIS
& H bootstrap #1415 /5 7% (Preacher & Hayes,

2008), #QALJEHTIEH&FE’JHTEE%H O AR AL H 3R
A OCAR B R G S5 T DL 52 i 255 10 e 5 v e 21 g rh A
ﬁfﬁﬁ T 95%E’J§Fﬁi SUE R B[] 4 R g s B A

B T AL H TR DG BT S 10 X i 1 e
ﬁ%ﬂ% i . Bias Corrected, 95% CI (LLCT = —3.6322,
ULCI = -0.4389), Sample size: 93, Number of
5000, 0 ANTE CI N, ALl
IR 56 2 5+ 1 35 (Preacher & Hayes, 2008), 4575 i
(] Py [ ) R 0 M i 2 PR 0 25 SR DL IR 5

Bootstrap Resamples:

SER I [R5

2}
%

b=0.29*
c=-8.65%

¢' = —6.84* ::M%‘%ﬁ

El5s BAGE X R ETULAARAG, P8 M2
BT 5 0 X SE IR A R S A T 0 258, R
i Y RO SIS B R 2 A L 22
o TABIAL: a2 XX MMEM, b2 MXTY
BIVER, ¢ /& X XF Y BEAEH, o X X Y i E i
ER . B LhRiE T AEFR LA S R4 (p <
0.05).

2.4 itig
SCHG 1 SR AAT LR, WU R A SRR R
R S AT S 00 UL B, X i IR A AR B[] ) e B
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52 %

R TEAL S T 5 A A AT B B 1E 5 100 % 85 15
PRI o B B e PR AT 2wk B PE Y
MR R HIEERAM . TELERE R BT BRAEA t
BRI, X TECRYL, SRR RS S
P, FPE B R SR . TEE R RIS
WA TEAARI R | 57 U IR AT 55 i R vt
Y5 78 AR S F B A O A A Y 2 T A R R
BE L, =l AR A & 2R 50l
A PE RS AR A S P R A e AR R
RN R AT R R O R B, =
AR —8U . PSR A gt e
PR NFRE TR R EE L A CH SRR
B R, HEACH., MEREABN
FAF AR G AR Bl M A R I Y PN S 4 R R
Em TR A NA o WP 78 L A 55 i R
R SR RS T AT R B, IR S
ot U0 EB VA i 2 A Y i e B S AT 45 B A
R

SCIGEE R R B, AEX B IR AR RE e AR v & AR R
PTG S IO, AR E TS HIRA E B
WAL HIRA AT B Ak = X 5 W P s Ay
ANTR] B SE MR T L, R HE SR A AR s E] ) S N A
HsE8 T EH. 25 ACAX. 5EEA
IR B AR e A7 el A5 Al 1 S R ] T 8 49 A IR Rl
I H AN HE 3R B (0] 1o B RS RE . AR S
B A= AT DG B A Sfe S 4 et g 1 7 5 B e 5 R 4B SR
B[] 0 5 VA 50

AT R B, B IRA A5 S8 L5 w4
) 3 T R B A R X iE SR A5 R B TR] %) B R
(Wolford & Morrison, 1980; Buhusi & Meck, 2006),
Wolford Fl1 Morrison (1980)% B, 44T P~ %%
F(TEPAI BT b (8] 52 B P n) 5 Bl 1y 44 7,
DL I A A1 P A B30 B ) 1) (8 P 2 5 A [ 2R AT
s A B2 i R e o R 51 S S P ¥ g = T e o
B T T A S g B 2 B 2N, i H O 44
TR T RO BT A IRA M B XA
HEHFEAEEZEL, U ACWESL. A5
4 A A L1 B (self-related information)f7-7E 45 11
BN TR @LTE, 2013), 4 W HAL AR {5
SRS R G012 ST 4 (Conway et al., 2001),
R i A LSS TR E LA, M
B AR T A B ISR (5K J1 55, 2005; Zhu, 2004;
AR, K71, 2001), xfrh ERACR UL, R A A
5 R ICAZ s R B R A DGR BRI B 2

() 35 22 S (R, 5K 1, 2001) o i IR A9 &
W, P E R EEE S A E RS BT 55 HE TN
00745 I i DX (7K T34, 2005) 0 BT LA, BLSRAH SR A=
NAWARTE S M 58 ) T8 AT 55, MR TH
B A NA G ASR S, (HE B THEAEAAR T A
FEAIEIE, AR G TE <S5 W0 A Bk R S5 A
A N R AR AR, 5 BT AT 55 % 1 % U
() 58 S A o 22 3t 52 ) 38 85 40 e SR AT 55 R A 3R I
B AT 55 o PR, ARRBA A N4 plial iy 25 3 e o
FGEIR I A THERT 5l 2 (B ER A 3 25 5% o
MILZ T, M 5HC . SRSRA QAR kFM 2
THFE MR E BT IR, (A ploa7E B IR i (|) A T
55 TP v R B IR 43 B 1 S UL A 55 T K (Soto
& Humphreys, 2008, 2009; Soto, Humphreys, & Heinke,
2006; FI<7E4E, 2011, HeRfe, #ARE, 2016), 4>
TR BB R A IR KRR, R, BRI,
2008), 4 T 5 WS e Ak T 55 9 1 B T R
BEIHEAES BZJ5, AR L4 I B TAE 55 1Y
HEREIE WD o/ EL B AN TAT 55 1 1 2 WA
D AR5 B B I ] R R ez, e
A4 Bs) ] B8 i 4< (Buhusi & Meck, 2006; Meck &
MacDonald, 2007). Hit, e84 H AR EEE
A, AR AR B BRI & R4S SE R
SR I TR BE WA 1 o ARl A I8 45 o P TR 2 il
AN i 4 A 3R Al v Al AR A5 AR I T
AR B AT 1] F 16 5 BB 42 il (Wittmann & Paulus,
2008). LA, RAS S A AT AR B ARG A
3 T AR A AR A 3R A5 AR I ) 9 I R RN 0,
M) 1 B 3 R SR

TERTAWIIE T, REER AR S AC A X
AIARSR A, BAT RIS A R A A A7 G B
AV Je B O A R g A R A 18 o SR Y 5
(Benoit et al., 2011; Daniel et al., 2013a, 2013b; Daniel
et al., 2015; Lin & Epstein, 2014; Liu et al., 2013;
O’Donnell et al., 2017; Peters & Biichel, 2010), f 4%,
AW 5T SRS ] 2H 1 1AL R A AR A5 2 35 2 Il 114 T
— K HCOTEMIMEET 5 — A& B A, BER)si#H
AP A (A, Angela Merkel) WL} ) Rk 5+
1, BRI R SRR W TH AL 5K
F189 T A N DAL T XoF B2 308 e SRS S 45 s 4 140 52 W0 T AT I
F 25, EATIARAEAS B N i 4 A 38 2 D) (Sasse
et al., 2015), {HJZ, I TIZIE AT 55 ZOR B
BRACSHAEAN L, IHEERSACAHRKH
AkFff . AUTER — AW L AD . HE



1

FEWr iy A5 TR 5 ) DR SR B e AL 45

B AR NAT R AR R A ADIFETE I, A B Tt —
AN RS A A R AR LIS QRIS
AR AR SR F AR B I DRSS o TR R R IS,
it — LRV R 5 A IR R AR E B A
M 25 S R SR PR R T2 DA

30 Sy 20 fH SRR 4
I8 o BN P B 2 M 1 5 I R SR

3.1 BH®Y

WIEFETE 5L, A 016 45 Rk 38 o
S A RN SIE IR 45 A5 N [ 0 B B8R0 5 A 5 i) 225 38
R
32 FHE

FKH 3EEZFHMIEL AN . B e T
W) < 20T L I m E E R A S
it Hoh, AR R0 1E 2830 Bk ] AR
W SR i N AR it . PRAR S R il AR i, () 52
55 1o 7EJ I = 2 8RR 5 54 2% AR 1 B[] A5
NS KRS 15 X,

321 #Hik

93 24 TERE K2 A il Bk Bl ML 43 Be 2 A [R] 25 1
tho BIBR 2 44 AR EOR 58 UL AT 55 W w8 s,
FIRARHR 91 %, Hrh, A2 4, &4 89 £4;
B IR R 19.31 2(SD = 0.88), JIrf # i1y
Boof@hlE, ARSS5%E., SRERE, S TR
AE L F2 T
3.22 xawrsy

1) BERKREBMH: WK 1 PUERIR 60
AR ARG R, DA RGRE RS 4 2
FARE | MCET I R TEE ST 4 1E Skt
HUbRifE, SEECH AL . MR AR S 4 8 SR
RS vy

G EH:

k. AR EEHEIRRRE: 3.92 +
1.48, t(74) = —0.47, p= 0.640; FIKJE . 545+ 1.49,
t(74) = 8.44, p< 0.001, d = 0.97).

LK

B KRS IR : 4.19 + 1.34,
t(74) = 1.20, p=0.232; AHCHE: 4.83 + 1.41,1(74) =
5.08, p<0.001, d=0.59),

R REBR(EZE R . 4.17 + 1.40,
1(74)=1.07, p=0.287; K. 4.71 £1.31,1(74) =
4.66,p<0.001,d=0.54),

HR T SR (IR R EE . 4.27 +1.39,

t(74) = 1.66, p=0.100; FHICJE: 4.95+1.72,4(74) =
4.76, p<0.001, d = 0.55),

3 % T 25 56 o A AR G =R 1 S 5 b R Y 1
2 V0 iR B RITAH DG B R AT BN 2R R A 25 4
Bro 25 EIR, FOR0NE 4R (F(2, 148) =
0.13, p = 0.879)FIHH CEETTF43(F(2, 148) = 0.59, p =
0.558)7E = FE L M A Z AR A 2R

Q) EHREBEME#EE: FILK 1.
323 XRIERF
33 #R
331 MERBEHNMATESEENTS

W INERI SR 1, AT B XS T ok
MR G F A 0 20 3 5 R B T A B — S &R
B ZEM R E)N 0.92 (p<0.01),

332 2FH%REE. Bi#laE. BREGRNIHE
HIFEMHFEERTFENFIT S

XTRE I Y Y A 2T R R B AT (SR gm a2k
AL RGBT TERCEARAL) < 2
RO L J5 I R IR A 22 T R, SR
A TRV (F(2, 88) = 0.28, p=0.755) . I I I 7
B FERON(F(1, 88) = 1.13, p = 0.290), DL M Sz5b4H
A 55 0 5T 1 A2 HAE I (F(2, 88) = 0.18, p =
0.834)#f A . % .

3 B H PF RS AR R AR SR | S A
BN BRI R | 7RSS R AT 5 R P 4
SEAR R AT IR, D FIRIFE S
FA N ERA R AT IR R 22 i kB, Bk
H VPR 1 28 TR 50 5 B2 (F (2, 88) = 0.16, p=0.850)
FTE 58 BB SR AT 55 5 B v X 28 a8 RO R k1T 48
L HE(F2, 88) = 0.34, p = 0.713)1E =HHk >
] 22 S ERAS B 2

B B VE I A 2 R A = Rt = ] 2
SR E, F(2, 88)=24.76,p<0.001,1n* =0.36, F)5
M %8¢ (Tamhane) & B, A8 5 BUB S5 44 4 w38 A 11 A9
TG LM B E R T AL P 44(p < 0.001,
d = LI3)AHHFH4l(p < 0.001, d = 1.68); A%
e SR 2 K A T S A R T A
S F4H, p=0.016,d=0.76

Bk A PR AR A S P TE = R ]
ZSF B E, F2,88)=18.70, p<0.001, 1* =0.30, F
J& W (Tamhane) & B, #i A VP FAF S 4 )
PEAEAE R AU RS R i 2 IR B 2
p > 0.990; LB FH 4l (p < 0.001, d = 1.25)F
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B4 (p < 0.001, d = 1.39)80L A PPy
AR R A Bl T 3 R TR R 4

FAAPEE ARG A AR AR T B A A e
Rz EEFEE, FQ2, 88) = 18.39, p < 0.001, n* =
0.30, )5 H#(Tamhane) & ¥, FiXPEE M43
1 BB B AR AR R BR ERRA  rhbEER Rd
WZEEA BEZES, p = 0.999; R4l
(P<0.001, d = 1.45)FIE L h {44 (p < 0.001, d =
LD B B AR G N AR 4 7 B 3 R TR
TR

3R = B AR AR SRS RN
SEIRIG 0 VAT BAREAS t AR5, S5 R WoR, A4
PERAAF ARG EAM T SRE 4 Z2RARE, p=
0.831; AH G FUNL = {1 41 46 U 15 43 1o 3 s T4
B3 {H 4, p<0.001, d=1.00; ALK IFLE LK
M55 BEM TR 4, p<0.001,d=0.64, =4
anWERARIUE U 2 AN R (RO RTAE Sy N B (7
18 4B 4 : p<0.001, d=0.80; H1PE4H: p<0.001,
d=0.70; 4. p<0.001,d=0.79), ifi HLXf =4l
AP 08 51 28 1A 00 5 B R AT PRI R O 2508
Brk B, gk @00 S0 26 PR 50 B AE = 2l gtk
Z A 255, F(2, 88) =0.16, p= 0.850.

T =B H P 4 DY RTE 25 0 (A HET T
B(SLIRAI IS ARG B P TE R L) < 40T
FEMY . 55 1. 2.0 3, 4 RITE)MEZIR GBI
ZATHT R, SEEG A A RN AN B, F(2, 88)
= 1.65, p = 0.199; P& ¥ 1) 3= %00 A &,
F(2.62, 88) = 1.41, p = 0.243; S22 2 5 PF &
RS HAEF B35, F(5.25, 88) = 28.66, p < 0.001,
1’ =0.39,

HE— 25 R BN AT A B . ARG B AL
TH A DR 4 UOCY B 2507 8 (B 22 18] 25 55 ik
F M4 . F(2.36, 88) = 16.16, p<0.001, n*> = 0.35;
R4 . F(3, 88) = 45.59, p< 0.001, n* = 0.61); 44
SRR 4 UOY TS 46 TP 2 ) 22 57
AR E, F(1.94, 88) = 0.30, p = 0.737, 4344
U 2 TR A B Y 4 e &5 SRk T
5 L3 (Tamhane) Z P, AR FH 441 . 1HHRF
PFABPOXRI S 4 WIEHIPEEHEE —. = =K
WL e EZE R W E, RPN .
AR — . = ZRIEE I I Z ] 25 7 1
ANBE, GITaRLE 2, FEE— = =UCHHET
LRV T, =g ny Y T 28 DT (6 = 1)
AR B EEFEE—IK: F(2,88)=0.78, p=0.462;

TR F(2, 88) =0.56, p=0.571; 45 =¥KX: F(2, 88)
=0.95, p=0.390), 7E5 PR Y A7 25 RS
=B RY Y FTE 4ETEE (H Z H] 22 5 3, F(2, 88)
=31.33, p<0.001, 0% = 0.42, X5 PRI E it
Y 24 HiY 1 26 0F (B 317 2 5 HE % (Tamhane) & i,
MBI PSR 0 i1 21T
HZ %A BEES, p = 0.178; HRPWFE/4
(p<0.001, d =23 :F 44 (p < 0.001, d
= 1.46) B A Y 1T 251 8 (AR 035 K TR0
W= h4l .

*2 BEUMBHEMBRZEREHEDN 4 RIEER

TERY R A LB
My WENE O WE2E fRdER p d
At & 1 2 -0.65 0.12 0.601  0.06
1 3 0.03 0.18 0.856  0.03
1 4 -0.97 0.15 0.000  0.85
2 3 0.10 0.18 0.598  0.09
2 4 -0.90 0.15 0.000  0.85
34 -1.00 0.22 0.000  0.90
TR 2 1 2 -0.20 0.13 0.136  0.18
1 3 0.20 0.16 0.227  0.19
1 4 1.33 0.18 0.000  1.35
2 3 0.00 0.17 1.000  0.00
2 4 1.53 0.15 0.000  1.66
34 1.53 0.14 0.000 1.84

3.3.3 EREBRIZEEE 2 b (SS%)FALE iR i (8]
KEM/ITRSHEIT 20

LB SSY% MIKE IR B [A] 4 B Al T HE 1) $ A
HEGITEERILIE 6. 7. B TX A KEFBE LR A D)
P23 5 M A AR 1 15 B R R PR A 4 (Peters & Biichel,
2010), #%ik A PRI FER A SIPE(F2, 88) = 18.70,
p < 0.001, n* = 0.30)H1 3K F A2 1 AH G2 14 I 4
R (F(2, 88) = 18.39, p < 0.001, n* = 0.30)7E =
Mz mESBE. FrLd, G A PR N ERA T
BN AR A, B = gET . JE
SS% AL SR B (M BEAG THE AT 3(SLgm Ay 4
SR L TSR < 2GR R
S Y R 2R Wi 25 43

3 SS%HITHBERMAENT  WHHRHSLAE
SRR AT A 25 I, SRR A A Y N
NI, F(2, 86) = 1.34, p=0.268; 36 i ¥ 1Y =24
B2, F(1, 86) = 7.35, p = 0.008, n* = 0.08; 24
21 28 7R 55 90 56 IR ) A2 AR B, F(2, 86) =
51.41,p<0.001,n>=0.55, faj PR /AT 2B A4



55110 W e T L B 301k SR S L 47
128: DA Dpikd oERa 1806 JE, p<0.001,d=3.15, ZERIMH, =208 A% 4E
S8 6667, 6675 1 SR 6] JEE Al 1.2 6 22 5% 8 35, F(2, 86) = 0.01,
ﬁﬁ: T ¢ I 52.55 51 67 p = 0.993; TEJEMr, = 2o st Y 28 R i a4 B Al
2 5 ] LI THMEZ A2 5 8%, FQ2, 86) = 12.83, p < 0.001, n> =
3 404 0.23 . X i Aok i Y SiE IR B[R] BE Ak T R 7 =R
%Z& JEAHT, T EARFIE, F(2, 88) = 3.20, p = 0.046; F
H J&i Hb %8¢ (Tamhane) 45 2 W, #3492 38 AR R 4 B2
0 B AR S B Pl Z B 2 25 57,

i | i
6 B DI 0 T A b

1009 Cpugm @i B WA

90 - 63.23
80 1 48.50 417
70 1

[=2)
(=]

49.00
1
“V “' 33.42 3713

N
=)

W
(=]
1 L 1

[\*3
[=)

SER WA THEE(100 R 3R)

—_
(=]
1

(=]

P 7 W S 3R A ) A

SR (p < 0.001, d = 3.83) A G i F 4
ZH(p < 0.001, d = 2.56) 8k iAE BT i) SS% il i &
KF G5 8GR g FE sl i SS%
BE/NTIEM, p<0.001, d=2.88, ZERFTMF, =4
X SS%Z A1 13 2% 5%, F(2, 86) = 0.24, p =
0.785; fEJaMIH, =48k SS% =z H 2= 5 %,
F(2, 86) =9.35, p<0.001, n* = 0.18, X7 )5 I 4%
X SS% AT SR 40, J7 2551, F(2, 88) =0.74, p
= 0.480; FJ5 HEI(LSD)4E R R, Wik SS%rEAd
SR PR R BEER, p = 0.865;
LB FE4 (p < 0.001, d = 5.98)F14H G kg
4 (p < 0.001, d = 6.14) 8k SS%Hl ik & /N T4
TR A4
MIERAERKEMTESFTERENAES
OB A SN E R, TR
LR TR0 A L, F(2, 86) = 2.82, p = 0.065;
00565 5Ty (4 32 RN, A 3, F(1, 86) = 0.65, p =
0.423; S 56 41 2 Y 55 900 56 WL 7 28 A
F(2, 86) = 61.80, p<0.001, 1> = 0.59., ] B 2B
K. RGBS (p < 0.001, d = 4.39)FIAHS
FRPEEE4 (p < 0.001, d = 3.00) 8 i 78 R H Y 4E
IR R BEAG THE R 03 R TR0, A iR
2 A I v A A SR B ] R A T S N

p = 0.462; MEEM I (p < 0.001, d = 7.53)F
G R (p < 0.001, d = 6.51) 8l Al FE R 1)
[ B Ak (B AR Jb 3/ T AR I Al S 4
3.3.4 FEIRZEF5ATIE AYRTEE AN SE B N E R HRIE

R o0 7 R 920 1. A0 23R A5 R B ] 9 i) B
1 TE R G AS R 175 25 30 10 A fe 4 o) 85 10 e O
sz R B A ER . AE 95%RY B F B I, AE
IR AE R B[] 9 B B R0 TP A T AR GO [ 28 2
B AR XTSI SR 520 . Bias Corrected, 95%
CI (LLCT =-10.1176, ULCI = -3.3596), Sample size
91, Number of Bootstrap Resamples: 5000, 0 AN7E
CI N, " K22 5 2% (Preacher & Hayes, 2008).
A5 AR ] A [0 05 2R 00 B S A 6 25 SR L R 8.

SR E) 05

a=-14.77*

¢ =-12.66*
¢ =—6.17*
B8 [AE R X R R BUL AR AL, bR M2
BRI 5 0 ek 38 S A I R Al R 2 0E, AR
Y SR WHET I e R SR 4y R 22
fio A a2 XXM MEM, bi& MY
AIFEIT, ¢ 2 X0 Y BYEAERL, o X AT Y M B
YER. A EARTE T ARPREALAY I 588 (*p < 0.05).

3.4 it

SCHS 2 SRFAT ML, IR & A AR S R
H B S A I S DL, 0 S SR A5 AR (] ) B B
PR A R G AN TR 175 25 4 AE 1 oA Ol 10 o) 85 100 e o
sz R B TR VE R o R ) 6 4 R,
SCUL R IE A R R | 58 R SRAT 55 i A v
G AR RIR, LUK YR 20 R R =
PR Z AR A 2 5 3% =48kl A 7
(AR G2 A A1 5t | AR S A 17 4 TR 0 i
SR 4 TR REAR t KRR gt AR, =4l
PR UL, BRI ARG ARSI 50 R AR



48 L b

52 %

L

PR AR 25 R o Xl A PRI SR 1
5 28 A S i B S ARG (B 4 HEAT I FRAE AR LR R,
SO A A G G 2 U AR KT
BB 4, M HAE = HgalZ MBA B2 5. B
A, BRSO SL I MRAT G SRR EOK

AR RUE SR NERTRIVE R ERE Ra sk I ey
VIEAE A AR G S DN S 4 1 R R AT BRI R T 25 0%
Prkdl, BRI Pa 2 (AT
A REES, HERW . P galn 1
REG L B Pk A G A A A T R R R 2 e T
BRI, FORHR RS, RN
RS BT, AP0 AR
PR R A B I 5 0T 5T 3 P B R R R i A oy
B —2.

XFBEL A PR 4 YOS R 2RSS R T RSt
oM B, R TR s A0 5 Pa v
HHEIE A EEETSH— . = ZRIEER R B
mHS— . = =YY RS E (P Z [ A
BFERS, RUITERWAR S 075 I
Hh S8 IS ) R SRATE 55 MIHE IR I [ BEAG A 55 )
Ab TR A LIRS, BRI AR S 9l
TE J 0 v 58 F8C IS 30 DR SR AT 95 0 A 3R I ) 4 Al
{155 WAL TR B 2R3 o MR PRI g
) 4 YUY 4T E Z M3 B 225, RIS
FPE R R TR A R A B e R A SE AT 55 S
MRS, H, #H—. = ZUCHATE%ITE
{ELAE = MR BAT 35 22 5, UL AR A
B A0 15 28 R 2508 15 30 ke 5 R A 3R I [ B A
1155 19 S8 AR B MR, T L) b = 21 g7 58
JIIES ) DR SRAT: 55 22 T 460 19 4 IR 2 =2 1) B8 — Bk,
HEBR T i = 41l a7 58 s 300t AT 55 Z R Y
BIUG A A RS XL I E R B T

SRR I, TR SE IR A5 AR v Y Rk
s s Ly, AR BA AR S 4R Ak i R AR AF
XoF B PR HEAT AN R R B2 IR T L, X S IR A A I []
B B SE AR B TR AR BB R
1V 2 5 B O R A A8 A A S {5 ) T 3k
IR AP, ARAG T SEIR AER IS A A I BE o ARG
A1 28 25 ) A oA AP o8 A5 T o A i e 5%
RIS 22l el T AR A I ] B RE

el A E gk, MR BA AR R
ok Al A5 WA 52 J8 25 3] R SREAT: 55 01 SiE 3 i (]
KIEMGTHE S5 I AR AR R A TR 284 A8
GRS O S A 5 W7 s 0 58 s 3 2 5

1555 FAE 3R B[R] K BE A 11 55 B Ak FEUR 1) 15 2%
R ER B A F A5 0 Y RG2SV 2 45
R 597 + 1.11), MEPIHBARFES LTS
DN v 5 o 5 30 e SR AT 55 R JE 3R R[] 4 5 A AT 55
&b T T B 17 2 RS CRE R T AR SR S J 1 Y
BN SIEESE R 3.80£0.76), Mgk k
FOF A — B TREMBIRIES RS LT
PR F A Y AT RS eSS R 537 +
1.35) 15 46 7T LASE 3 52 MR 1 3 358 40 B R 5 M >
A B ] B 194571 (Buhusi & Meck, 2006), FH%
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A Y TG 25 A 52 o HE, 70508 DU Y RS 25
W, PR . AR A S TS
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Cohn, 2008)ffi 75175 %& ! ok B9 B AR 25 590 6 16 46
AH LG, AR I 2 R X S IR AT 55 5 e 1Y) 22
So LR =PI — . = S UCYENE AR
BVPRE S BER 0 35 TR 4, Ul PR Al T4
JE RIS 26 RS, B LAUAR G R S5 1055 & R
TR 25 AR G v PR S Al gl i S i 4 RS
ZIEA R

BRAG 45 52 ) 1 A S5 A R[] R 1Y R
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CIPNGIEIESE: i N I SR -2 il S ke A
A A B (Guan, Cheng, Fan, & Li, 2015), #E
A A5 45 B F 22l (Liu et al., 2013). AT BFSE
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rh, BORBEAE G S A A TEAATTAE ) 5 D 3R
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parietal cortical, PPC)R#1 £ {iE al 5k J& 5 FiE IR 22 Jih
4 28 3R A5 [ B 22 R) S 0 B ME DG OG &R, 1T EL X
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B4 B4 TP G T oK 9 EE (Bulley & Gullo, 2017)%%, A
I, ZHEAREABRER, HETAENRATLLK
W SR B A | BT L A A A TR AR AR
GRLE A RPN RIT R A

5 #Eip

AW 5 SR R AR R A A R A Rt B b R R
() LA AN R R S RSk A, DG S5 T D0 S
5 A FRAT IME B . SR 1% 26 R E 45 7 1 SRR
o st BB R B 5 AL R ) 0 e 3R b ke B i op
MAER . BFFE & BN, X 2EIR S5 45 B[] A9 B I 60 5 A
Hp#E s TR AMMER. MRS5S AC . 5HEA R
AR F A, RBP4 R A R S,
A At e 0E AR S 1 FSF i) 28010 Ay ¢ e A s i) B
A 7] T e PR AR IR il . KRG T AR R SR
PR 0B 8 A5 R S ) R B SR 5 R ek i) B2, B {15
If] T 5% R 22 )il o

& £ x #

Bai, X. J., Yin, S. S., Yang, H. B., Lv, Y., Hu, W., & Luo, Y. J.
(2011). The influence of visual working memory contents
on top-down attentional control: An ERP study. Acta
Psychologica Snica, 43(10), 1103-1113.

[F22ZE, FHRE, BigiE, 25, 86k, PG, 2o11). M
B TAFICAZ A X A B SR m: — 30 ERP
WE5E. O PE-#7R, 43(10), 1103-1113.]

Ballard, K., & Knutson, B. (2009). Dissociable neural representations
of future reward magnitude and delay during temporal
discounting. Neuroimage, 45(1), 143-150.

Benoit, R. G., Gilbert, S. J., & Burgess, P. W. (2011). A neural
mechanism mediating the impact of episodic prospection
on farsighted decisions. Journal of Neuroscience, 31(13),
6771-6779.

Berntsen, D., & Bohn, A. (2010). Remembering and forecasting:

The relation between autobiographical memory and episodic
future thinking. Memory & Cognition, 38(3), 265-278.

Bi, C. H., & Huang, X. T. (2016). The role of storage time of
working memory as well as duration on time perception.
Journal of Psychological Science, 39(4), 801-806.

[HesRte, EAEE. (2016). TARICILAYAEAE I a] B H bR #E
Yo (] R0 A SR 0 PEFL 52, 39(4), 801-806.]

Buhusi, C. V., & Meck, W. H. (2006). Interval timing with
gaps and distracters: Evaluation of the ambiguity, switch,
and time-sharing hypotheses. Journal of Experimental
Psychology: Animal Behavior Processes, 32(3), 329-338.

Bulley, A., & Gullo, M. J. (2017). The influence of episodic
foresight on delay discounting and demand for alcohol.
Addictive Behaviors, 66, 1-6.

Bulley, A., Henry, J., & Suddendorf, T. (2016). Prospection
and the present moment: The role of episodic foresight in
intertemporal choices between immediate and delayed
rewards. Review of General Psychology, 20(1), 29-47.

Caruso, E. M., Gilbert, D. T., & Wilson, T. D. (2008). A
wrinkle in time: Asymmetric valuation of past and future
events. Psychological Science, 19(8), 796-801.

Chen, Y. G,, Zhang, Z. J., Huang, X. T., Guo, X. Y., Yuan, H.,
& Zhang, T. (2007). Attentional modulation of time
perception: An ERP study. Acta Psychologica Snica, 39(6),
1002-1011.

(A E, k&R, BamEE, S5, =2, kil (2007). i
(] %058 A FE R PR . —30 ERP WFZE. O H2£/R, 39(6),
1002-1011.]

Cheng, Y. Y., Shein, P. P., & Chiou, W. B. (2012). Escaping the
impulse to immediate gratification: The prospect concept
promotes a future-oriented mindset, prompting an inclination
towards delayed gratification. British Journal of Psychology,
103(1), 129-141.

Chiou, W. B., & Wu, W. H. (2017). Episodic future thinking
involving the nonsmoking self can induce lower
discounting and cigarette consumption. Journal of Sudies
on Alcohol and Drugs, 78(1), 106—-112.

Conway, A. R. A., Cowan, N., & Bunting, M. F. (2001). The
cocktail party phenomenon revisited: The importance of
working memory capacity. Psychonomic Bulletin & Review,
8(2), 331-335.

Cooper, N., Kable, J. W., Kim, B. K., & Zauberman, G. (2013).
Brain activity in valuation regions while thinking about the
future predicts individual discount rates. Journal of
Neuroscience, 33(32), 13150-13156.

Daniel, T. O., Said, M., Stanton, C. M., & Epstein, L. H.
(2015). Episodic future thinking reduces delay discounting
and energy intake in children. Eating Behaviors, 18, 20-24.

Daniel, T. O., Stanton, C. M., & Epstein, L. H. (2013a). The
future is now: Comparing the effect of episodic future
thinking on impulsivity in lean and obese individuals. Appetite,
71(4), 120-125.

Daniel, T. O., Stanton, C. M., & Epstein, L. H. (2013b). The
future is now: Reducing impulsivity and energy intake
using episodic future thinking. Psychological Science,
24(11), 2339-2342.

D’Argembeau, A., Ortoleva, C., Jumentier, S., & van der
Linden, M. (2010). Component processes underlying future
thinking. Memory and Cognition, 38(6), 809-819.

D’Argembeau, A., Renaud, O., & van Linder, M. (2011).
Frequency, characteristics and functions of future-oriented
thoughts in daily life. Applied Cognitive Psychology, 25(1),
96-103.

Dassen, F. C. M., Houben, K., Nederkoorn, C., & Jansen, A. (2016).
Focus on the future: Episodic future thinking reduces



52 N B

L

52 %

discount rate and snacking. Appetite, 96, 327-332.

Droit-Volet, S., Mermillod, M., Cocenas-Silva, R., & Gil, S.
(2010). The effect of expectancy of a threatening event on
time perception in human adults. Emotion, 10(6), 908-914.

Duan, J. Y., Wu, S. J., & Sun, L. Y. (2017). Do the powerful
discount the future less? The effects of power on temporal
discounting. Frontiers in Psychology, 8, 1007.

Fredrickson, B. L. (2004). The broaden-and-build theory of
positive emotions. Philosophical Transactions: Biological
Sciences, 359(1449), 1367-1377.

Fredrickson, B. L., & Cohn, M. A. (2008). Positive emotions.
In M. Lewis, J. M. Haviland-Jones & L. F. Barrett (Eds.),
Handbook of emotions (3rd ed., pp. 777-796). New York,
US: Guilford Press.

Frederick, S., Loewenstein, G., & O'Donoghue, T. (2002).
Time discounting and time preference: A critical review.
Journal of Economic Literature, 40(2), 351-401.

Gasper, K., & Clore, G. L. (2002). Attending to the big picture:
Mood and global versus local processing of visual
information. Psychological Science, 13(1), 34-40.

Green, L., & Myerson, J. (1996). Exponential versus hyperbolic
discounting of delayed outcomes: Risk and waiting time.
American Zoologist, 36(4), 496-505.

Gregory, W. L., Cialdini, R. B., & Carpenter, K. M. (1982).
Self-relevant scenarios as mediators of likelihood estimates
and compliance: Does imagining make it so? Journal of
Personality & Social Psychology, 43(1), 89—99.

Grondin, S. (2010). Timing and time perception: A review of
recent behavioral and neuroscience findings and theoretical
directions. Attention Perception & Psychophysics, 72(3),
561-582.

Guan, S. C., Cheng, L., Fan, Y., & Li, X. C. (2015). Myopic
decisions under negative emotions correlate with altered
time perception. Frontiers in Psychology, 6, 468.

He, J. M., Huang, X. T., Yin, K. L., & Luo, Y. M. (2010). The
staged construction of temporal discounting. Acta Psychologica
Sinica, 42(4), 474-484.

U 34, HAske, JPTin, BHJE. (2010). W B4
B O BEFAR, 42(4), 474-484.]

Hershfield, H. E. (2011). Future self-continuity: How conceptions
of the future self transform intertemporal choice. Annals of
the New York Academy of Sciences, 1235(1), 30-43.

Hirsh, J. B., Guindon, A., Morisano, D., & Peterson, J. B.
(2010). Positive mood effects on delay discounting. Emation,
10(5), 717-721.

Hu, X. Y., & Guo, Y. Y. (2013). The promotion role of
implementation intentions on goal achievement and their
psychological processes. Advances in Psychological Science,
21(2), 282-289.

[FA/NBE, Bk E. (2013). FRAT R mIA H AR RRY AL 3E S H
YRS . O HEFL A RE, 21(2), 282-289.]

Kable, J. W., & Glimcher, P. W. (2009). The neurobiology of
decision: Consensus and controversy. Neuron, 63(6),
733-745.

Kidd, C., Palmeri, H., & Aslin, R. N. (2013). Rational snacking:
Young children's decision-making on the marshmallow task
is moderated by beliefs about environmental reliability.
Cognition, 126(1), 109-114.

Kim, B. K., & Zauberman, G. (2009). Perception of anticipatory
time in temporal discounting. Journal of Neuroscience
Psychology & Economics, 2(2), 91-101.

Klein, S. B. (2013). The complex act of projecting oneself into
the future. WIREs Cognitive Science, 4(1), 63—-79.

Knéuper, B., Roseman, M., Johnson, P. J., & Krantz, L. H.
(2009). Using mental imagery to enhance the effectiveness

of implementation intentions. Current Psychology, 28(3),
181-186.

Koka, A. (2016). Effectiveness of a brief intervention using
process-based mental simulations in promoting muscular
strength in physical education. European Physical
Education Review, 23(4), 412-427

Levine, B., Svoboda, E., Hay, J. F., Winocur, G., & Moscovitch,
M. (2002). Aging and autobiographical memory: Dissociating
episodic from semantic retrieval. Psychology & Aging, 17(4),
677-689.

Li, A. M., Zhao, D., Xiong, G. X., Tan, F., Wang, X. T., & Ling,
W. Q. (2014). Is waiting a kind of torture? Perceived
waiting time and the resulting irrational decision Making.
Advances in Psychological Science, 22(11), 1679-1690.

[(ZEZAM, BFE, RESEAL, K, ERR, WU, (2014). %
R —Fh AT 2 SR I 18] 006 S H 5 By 3R B D SR AT
. D PEELFEHRE, 22(11), 1679-1690.]

Li, B. L., Huang, X. T., Bi, C. H., & Chen. Y. G. (2013).
Distortions of time perception: The oddball effect. Advances
in Psychological Science, 22(11), 1086—-1094.

[(ZBEFE, WARE, BRE, B, (2013). I EESE R4
M TSN, O FEFL AR, 21(6), 1086-1094.]
Lin, H., & Epstein, L. H. (2014). Living in the moment: Effects of
time perspective and emotional valence of episodic thinking
on delay discounting. Behavioral Neuroscience, 128(1),

12-19.

Liu, L., Feng, T. Y., Chen, J., & Li, H. (2013). The value of
emotion: How does episodic prospection modulate delay
discounting? Plos One, 8(11), e81717.

Luo, S., Ainslie, G., & Monterosso, J. (2014). The behavioral
and neural effect of emotional primes on intertemporal
decisions. Social Cognitive & Affective Neuroscience, 9(3),
283-291.

Lyubomirsky, S., King, L., & Diener, E. (2005). The benefits
of frequent positive affect: Does happiness lead to success?
Psychological Bulletin, 131(6), 803—855.

Meck, W. H., & Macdonald, C. J. (2007). Amygdala inactivation
reverses fear's ability to impair divided attention and make
time stand still. Behavioral Neuroscience, 121(4), 707—720.

O’Donnell, S., Oluyomi Daniel, T., & Epstein, L. H. (2017).
Does goal relevant episodic future thinking amplify the
effect on delay discounting? Consciousness and Cognition,
51, 10-16.

Pekrun, R., Goetz, T., Daniels, L. M., Stupnisky, R. H., &
Perry, R. P. (2010). Boredom in achievement settings:
Exploring control-value antecedents and performance outcomes
of a neglected emotion. Journal of Educational Psychology,
102(3), 531-549.

Peters, J., & Biichel, C. (2010). Episodic future thinking
reduces reward delay discounting through an enhancement
of prefrontal-mediotemporal interactions. Neuron, 66(1),
138-148.

Preacher, K. J., & Hayes, A. F. (2008). Asymptotic and resampling
strategies for assessing and comparing indirect effects in
multiple mediator models. Behavior Research Methods,
40(3), 879-891.

Prelec, D., & Loewenstein, G. (1991). Decision making over
time and under uncertainty: A common approach. Management
Science, 37(7), 770-786.

Pronin, E., Olivola, C. Y., & Kennedy, K. A. (2008). Doing
unto future selves as you would do unto others: Psychological
distance and decision making. Personality and Social
Psychology Bulletin, 34(2), 224-236.

Rasmussen, A. S., & Berntsen, D. (2013). The reality of the
past versus the ideality of the future: Emotional valence



1

FWr iy S IR T UL ) e SR A 5w AL ) 53

and functional differences between past and future mental
time travel. Memory & Cognition, 41(2), 187-200.

Rayner, Keith. (1998). Eye movements in reading and
information processing: 20 years of research. Psychological
Bulletin, 124(3), 372-422.

Rounds, J. S., Beck, J. G,, & Grant, D. M. M. (2007). Is the
delay discounting paradigm useful in understanding social
anxiety? Behaviour Research and Therapy, 45(4), 729-735.

Sasse, L. K., Peters, J., Biichel, C., & Brassen, S. (2015).
Effects of prospective thinking on intertemporal choice:
The role of familiarity. Human Brain Mapping, 36(10),
4210-4221.

Sayette, M. A., Loewenstein, G., Kirchner, T. R., & Travis, T.
(2005). Effects of smoking urge on temporal cognition.
Psychology of Addictive Behaviors, 19(1), 88-93.

Sherman, S. J., Cialdini, R. B., Schwartzman, D. F., &
Reynolds, K. D. (1985). Imagining can heighten or lower
the perceived likelihood of contracting a disease: The
mediating effect of ease of imagery. Personality and Social
Psychology Bulletin, 11(1), 118-127.

Smith-Spark, J. H., Bartimus, J., & Wilcock, R. (2017). Mental
time travel ability and the mental reinstatement of context
for crime witnesses. Consciousness & Cognition, 48, 1-10.

Soto, D., & Humphreys, G. W. (2008). Stressing the mind: The
effect of cognitive load and articulatory suppression on
attentional guidance from working memory. Perception &
Psychophysics, 70(5), 924-934.

Soto, D., & Humphreys, G. W. (2009). Automatic selection of
irrelevant object features through working memory:
Evidence for top-down attentional capture. Experimental
Psychology, 56(3), 165-172.

Soto, D., Humphreys, G. W., & Heinke, D. (2006). Working
memory can guide pop-out search. Vision Research, 46(6-7),
1010-1018.

Stein, J. S., Sze, Y. Y., Athamneh, L., Koffarnus, M. N., Epstein, L.

H., & Bickel, W. K. (2017). Think fast: Rapid assessment
of the effects of episodic future thinking on delay
discounting in overweight/obese participants. Journal of
Behavioral Medicine, 40(5), 832-838.

Stein, J. S., Wilson, A. G., Koffarnus, M. N., Daniel, T. O.,
Epstein, L. H., & Bickel, W. K. (2016). Unstuck in time:
Episodic future thinking reduces delay discounting and
cigarette smoking. Psychopharmacology, 233(21-22),
3771-3778.

Suddendorf, T. (2010). Episodic memory versus episodic
foresight: Similarities and differences. Wiley Interdisciplinary
Reviews Cognitive Science, 1(1), 99-107.

Suddendorf, T., & Busby, J. (2005). Making decisions with the
future in mind: Developmental and comparative
identification of mental time travel. Learning & Motivation,
36(2), 110-125.

Suddendorf, T., & Moore, C. (2011). Introduction to the
special issue: The development of episodic foresight.
Cognitive Development, 26(4), 295-298.

Tse, P. U., Intriligator, J., Rivest, J., & Cavanagh, P. (2004).

Attention and the subjective expansion of time. Perception
& Psychophysics, 66(7), 1171-1189.

Tulving, E. (2002). Chronesthesia: Conscious awareness of
subjective time. In D. T. Stuss & R. T. Knight (Eds.),
Principles of frontal lobe function (pp. 311-325). New
York, NY, US: Oxford University Press.

Wang, Q., Luo, S., Monterosso, J., Zhang, J., Fang, X., Dong,
Q., & Xue, G. (2014). Distributed value representation in
the medial prefrontal cortex during intertemporal choices.
Journal of Neuroscience, 34(22), 7522-7530.

Wiehler, A., Petzschner, F. H., Stephan, K. E., & Peters, J.
(2017). Episodic tags enhance striatal valuation signals
during temporal discounting in pathological gamblers. Eneuro,
4(3), 1-11.

Wittmann, M., & Paulus, M. P. (2008). Decision making,
impulsivity and time perception. Trends in Cognitive Sciences,
12(1), 7-12.

Wolford, G., & Morrison, F. (1980). Processing of unattended
visual information. Memory & Cognition, 8(6), 521-527.
Xu, X. X., Yu, J., & Lei, X. (2015). Imagining the future:
Cognitive processes and brain networks. Advances in

Psychological Science, 23(3), 394-404.

[ERIEIBE, Wik, 500, (2015). ARGARK NN T s &
w2k, L FERLZIERE, 23(3), 394-404.]

Yang, H. S. (2013). The role of familiarity in cognitive
advantage for self-related information. Journal of
Psychological Science, 36(5), 1058—-1065.

[BLLFE. (2013). [ FRAR LI T AR A W 2B 8. 02
FL5% 36(5), 1058-1065.]

Yates, M. J., & Nicholls, M. E. R. (2009). Somatosensory prior
entry. Attention, Perception, & Psychophysics, 71(4), 847-859.
Yoshie, M., & Haggard, P. (2013). Negative emotional
outcomes attenuate sense of agency over voluntary actions.

Current Biology, 23(20), 2028-2032.

Zauberman, G., Kim, B. K., Malkoc, S. A., & Bettman, J. R.
(2009). Discounting time and time discounting: Subjective
time perception and intertemporal preferences. Journal of
Marketing Research, 46(4), 543-556.

Zhang, J. J., Chen, X. Q., & Chen, X. (2008). The effects of
tasks’ differences in stimuli, processing and responses on
attention distribution. Journal of Psychological Science,
31(5), 1100-1103.

[BRARZE, BRHIDE, BRI (2008). H3 . 0 TS0 A9 22 53 4
HEEBCRE. O B2FI, 31(5), 1100-1103.]

Zhang, L., Zhou, T. G., Zhang, J., Liu, Z. X., Fan, J., & Zhu, Y.
(2005). Finding the self of Chinese: A fMRI study. Science
in China, 35(5), 472-478.

k77, BRI, 3k&1, XIAHAE, Aun, SREE. (2005). Sk
B A —I0 fmri 55, FEFLF, 35(5), 472-478.]

Zhu, Y. (2004). Neuroimaging studies of self-reflection. Progress
in Natural Science: Materials International, 14(4), 296-302.

Zhu, Y., & Zhang, L. (2001). The experimental study of
self-reference effect. Science in China, 31(6), 537-543.

(AR, 377, (2001). BAIICALRBL Y SLISTFIE. AR5,
31(6), 537-543.]



it %52 %

g

54 i it

Effects of episodic foresight on intertemporal decision-making
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Abstract

The flexibility of individual decision-making behavior is at least partly the result of people’s ability to
travel mentally in time and entertain potential future scenarios. It has been proved that episodic foresight has
great effect on intertemporal decision-making. However, the reasons for such effect are controversial. The
self-relevant information and emotional characteristics of an imagined event could change the perceived waiting
time, which is an important factor affecting the preference of intertemporal decision-making (Zauberman, Kim,
Malkoc, & Bettman, 2009). We propose the hypothesis that the perceived waiting time may mediate the effect of
episodic foresight on intertemporal decision-making.

Based on the delay discounting task paradigm, we designed two experiments to explore the mediating role
of perceived waiting time between episodic foresight and intertemporal decision-making, which from the
perspective of the self-relevant information of the imagined event and the emotional characteristics of the
imagined event that occurs in the future time intervals successively. We tested our hypothesis in two laboratory
experiments with approximately 93 participants each. Between-subjects study design with pretest and post-test
was employed. In the experiments, participants were randomly assigned to different groups and they were asked
to complete the subjective perception of the waiting-time task in the pretest and post-test and the
episodic-foresight task in the post-test. Participants were also asked to imagine that the given event on the screen
occurs on the 15th day from today as much detail as possible, including the time, place, and characters of the
event, and write down the contents of the first imagined event. Participants were also required to imagine the
event that appear on screen before making a choice every time. Moreover, the current emotional state and the
current level of urgent need for money of the participants were recorded and analyzed in the pretest and
post-test.

Results of two experiments showed that the perceived waiting time mediated the effect of episodic foresight
on intertemporal decision-making. Imagining self-relevant future events and future events with positive or
neutral emotional valence revealed that participants perceived delayed waiting time as short and were more
inclined to choose delayed rewards. However, imagining future events with negative emotional valence showed
that participants perceived delayed waiting time as long and were more inclined to choose immediate rewards.
The current emotional state, the current level of urgent need for money, and other additional environmental
variables had no effect on the experimental results.

In conclusion, this study reveals the psychological mechanism that episodic foresight mediates participants’
intertemporal decision-making through the perceived waiting time, and two experiments demonstrate its
robustness. Our research provides a new perspective for explaining why episodic foresight affects intertemporal
decision-making and, for the first time, focuses on the process of delayed waiting time in delayed rewards,
which has considerable theoretical value.

Key words episodic foresight; intertemporal decision-making; future time intervals; perceived waiting time





