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Abstract

Sense of agency refers to the feeling of control over actions and action outcomes. Previous studies
were mostly confined to the situation of performing actions to make objects appear, while it re-
mains unexplored whether we experience sense of agency when making objects disappear. Inten-
tional binding, as the main quantitative index reflecting the sense of agency, refers to the phenomenon
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that the time point of the subjective active action and the action result are close to each other. In
this study, a within-subjects design experiment was conducted to investigate the effect of the disap-
pearance and appearance of emotional stimuli on sense of agency by using time interval estimation.
Results show that intentional binding exists when individuals make the stimulus disappear or ap-
pear. In the disappearance situation, intentional binding is stronger in the process of making the
negative stimulus disappear than that of making the positive stimulus disappear. Results show that
individuals can also experience the sense of agency when they make the stimulus disappear. Mean-
while, sense of agency is stronger when making the negative stimulus disappear than when making
the active stimulus disappear.
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1. 51§

Jiti 211 /% (Sense of Agency) s MAIE T B CHIAT JX ARt L= A s mm i Ss,  beln “Fo2 B ahpf
TN 8 “ R A ER N LR N F#5(Chambon & Haggard, 2012). Jzhi&AE A/ E
R HEH BR 73 (Gallagher, 2000), M4 B R A B2 S, MRS K B H 5 VF 2 S K
YIRS, A RS PR 1) XU K 25 2 — (Frith et al., 2000; Lindner et al., 2005). PRI HEX T 1240881
WS TR Z U R E VT, B T s ML SR E . IR DL A g2 R 3% 46 ) @ L2 BA] 1
IRZ k.

KT A TSR AN AENLH], B P AN AS B A B ARRE,  — Rl el B i Tt iod 42 56 = 22,
PR SR Z A 2 5 I EBOS AR . H P A SR RO AN I R i 2 48 — ST A, #EAMA )
EZ R = —N R, SEEZ G2 s 25 RN B SEFRRA AT LR, RS — B iE Wiz 3
BN A BIRGER, M= R s, & A —FONAMEA RIS B A0, ARG 1 IR0
O3 % T 5 8= A 1) BB (Frith et al., 2000; Moore, 2016). 1 1% 2 1 0o RS RS A g i B R AT 1047 3h 2
Bl S5RATATINER—3, HHR2ITMME—GEER, BABNMS T GRRATER 71730, M
WIrEAERES) R, 5 5m I o 5 HE 18 B B M (Wegner & Wheatley, 1999). {EE B R E TR, AFEKRIFERE
BAER R A e AR R, WA TR T NS O A, RS HRARIP B AL . A X
s PRI BARE R A ] S0 12 A ] B 4 2 (I e M s, 0 TR B 2 B A AR it s i T DA TGN
LRBEATIRE, IRt 50 25 AN B ) 3 R T 5 2 DA IR F) TR SR OG R e R HEAT R (Synofzik et al., 2008).
T 4 28 B AR AR A A T 35 2 AE AN [R5 5 a0 AT AU, 9 = e i 2R 3R A8 55 1, B 2 4
IR 2 2R FEAT R, T MM T 2 SR UA R AT SEPE (Moore et al., 2009).

i AR I 7 A A R N BRYE . RSN RIE, — MRS R B it sl iR R S s
AT I I B, B ARG 3] 1) it B R BT 3 AT PP 4 (Dewey & Knoblich, 2014; Sato & Yasuda, 2005).
By =X o R T e ORI (] R 489X, o, B A R 46 S0 ELFE Libet £h387%(Haggard et al., 2002) 1
B FE Al T2 (Humphreys & Buehner, 2009). B 8] s 4 o 21 i 21 32 202 57t 30 88 U A OC 1R I (A1 HH 20 2487
(Intentional Binding). o [B]FH R0 45 ()52 =M _E = B sh/E A Bh /R 25 5 i 1] S B 5 I % (Haggard
etal., 2002), #IA A2 F BN HIR £ ZENTEAR, T ik £ Zhs i & ik B A2 b (Moore & Obhi, 2012).
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I PEAL THE R TG T R R ETa e, 2 VAT SRR B AEAS vE B E S SE R A R R R, kT
THEENERIZS R AL I (R R0 B8, AT DL B 4245 i (R R 4 B (FH 52 1155, 2018).

B AR, NI ST 72 s gT, DA U8 A e I R AR A AR 5 2
BN, B REOH Jad B e (RS AT AT T o (AR 2 IERAT 32 Bl Lk b R 2R 1
B, LCAnUEIREL — A A, 1EA AR AT 2, X ok — NP S A RIHER, 1E2] 45 N 2
S R FETRAM H R ARG, ATHIEE A G 2 E L, FAIPAT AT S AR I, 2l
SR BRIk, BSOS i S R s R AR B B . 7E 2021 4, Gu FF AKIMAETE F3)
SR 2R AL [RIRE A7 AE A ] TR HR PR RN, 3 158 WA 3= Sl A R 00 2R i A% o R A e Ak 3 3 it 51 1%
{EAZA T R A RE, fEARTE S, FRATTH ST — LS 2RI . RN, 1525 RAE ez
&I — AN E K K (Yoshie & Haggard, 2013; Gentsch et al., 2015; Aarts et al., 2012), i# % AR R 2 F4ME
AN IE 5, TR R S AR SNEIRIS (5T 45, 2018), BT FUEENEA T B — D EEHE
BT CAARHI T 5 NS AR B, SRAR FUI 28 PRI I SR 0] T 20 8 PR 5

Zx bR, AT BRI 1 48 T B T S i S S s, R BTN FC I R b 10 i 2 1 )
WU R B AR &, IR R A I BRAG THZR T R S

2. B
2.1. #ik

e HE T R AR B P AR, 3R 31 N1 Bl tk, 21.42+1.67 %), HH, 4 #2535 MEERLE
Ja SR AT R HE R BRI PR RS WA T), W2, 27 RS 5EMEHES 5EER T8 Bl ictk,
2144+ 1.74 %), BT 5FH B RNAFTF, WIS IEMIIIER .

2.2. SEEOHARL

e H N U1K S B B $dE 5 (Geneva Affective Picture Database, GAPED)H W A% A EAIRRR & A 4%
21 gk, Hrb, VR BRI b, DR SIR S S E R (RN EE R S A KL
s, PIE R EREILE. S ER NG, TRy EEML A k. A v e
o J3 e ) 0

2.3. LIt

KA 2 CRIEAE S JHRAIHIL) < 3 (B @tk Wik B rgal mscit, 3t 6 Flkfr: 78
P g AR B, rR R S P TR . R 3 4 9 S R AR 3 )
o S 43 AT 55 CRITHON 2 25 AR AN ISR A ) JEA T, 288 BN 4TE B0 00T 2R B0 L UL B 1] 5] o [ 5 Sy
250 ms. 450 ms Al 650 ms, FFMSFAFRENL TR BT 2 I 21 MR, BMES LT
63 MR, PIAMESS BT AT 1 K 100 P ~F- 18 b 34

2.4. KWUBE5ERF
SEEGAE Bprime 2.0 #2)7 LT, P2 BRI A 161 ), 2855 1920 x 1080, #ik5

FEELIIEE B 21N 45 cm.
2.4.1. &IMER
B, 5 TG TSR SIAESS, DGR | s WAEIET [a][a) G . Ei%fE5% T, wiRmiEsE

CITRIFF ST ], DAONS %, AR5 B SEI PO AT I R Al FEZAESS . R OTT R RS
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[ 0 ms P46, L 100 ms Ay FALIZEHE I #0542 1000 ms, — 3T =Rk EGRET, &
e BRI A A BERE 1000 ms, SR R 7B, 0077 HAE R [ 52 (I (8] 5 v 2%, Bl o Bf 4 23R
7 B RF LR 18] 1000 ms.

2.4.2. SEIGFYES

A B 5 O SR AT A AT 25 AR AT 55, B ORATE 25 R TRI R B mT A B AR 2 43 b

B KA FERUCRIGTFARET, TERER R OBENL 2B — oK. P s E R, B 2R
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Figure 1. Task diagram of stimulus disappearance condition
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Figure 2. Task diagram of stimulus appearance condition
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2.4.3. BREE

FRIRAT S UG, ORI PR L AR, 7 R A5 R TN ST S5 B 63 TR B kAT
PP, EARSR U B (i 15 B IR B FE AT JL P (e g 1= R A, 5= ik, 9= 4E%
Tt PREERE: 1= JEH-FER, 5= ik, 9= EH M),

2.5. Gt i

SEIGAE Eprime 2.0 f2/7 L it47, FEFF RHATHMG R RN RN 161 ~F, 433N 1920 x 1080, #RE
FE5E B B 21 45 em.
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2.5.1. BiEHR

4 42 5FH%F 250 ms. 450 ms A1 650 ms = 7] 8] [ A TR A A B i o D) B B 386 0, e R
2.5.2. MIEDH

TP AR F AR AR = 2E P A o R AT R A5 4 AT R = s R A P (E
172 CRIBCIEBS . A0 < 3 (B @M M. o IR A ) 1 =5 A3 & 2 0 4T o
3. &%
3.1. BR7FRANBEEYENERIE

ZH5ENTFEERINE 1.

Table 1. Descriptive statistics of pleasure and arousal of three groups of pictures (M + SD)

1. ZHE R Wi E S MREEE p R M R (M = SD)

5 i o g P
TH R 2.55+0.79 6.01+1.24
HE e 4.59 £0.59 3.10+1.36
TR 6.43 + 0.87 5.16 + 1.44

F 208.02 33.937
P <0.001 <0.001

T RO AR = 2 B R e o P R B A5 ) I B A R T R, S A N E (P
=208.02, P < 0.001)FIMeiE & (F = 33.937, P < 0.001) L £ R B ¥&., FELEILK A, MMM, P4l
T AR ZE B 19 2 ) 1) 22 A S 35 (P < 0.001) o 3 T BH ASHIF 7245 FH 1) P81 4 ek i 3 o SR A TR R U2, S8
MEE M H S 538 Ges IR HiG X 5.

3.2. 1REEMRIATE & S I B B 4838 R A9 22 0

AN ZEAE T (T S5 B Tt L 26 2.

Table 2. Average time estimation under different conditions

% 2. FEIRHE TR E

SFE I A it (M £ SD)
H S
Wk rht I
R 300.94 + 104.66 309.94 + 114.04 321.30 + 107.34
HI 346.43 £ 97.02 344.19 + 97.80 335.12 + 98.69

Xof B T T SA(E AT 1 2 < 3 R MR 20 iws, FIBIESE M RN A RE, F(1,26) =2.652,
P=0.116, n, =0.093. K%M =310.72 ms, SE=20.47 ms)F H I (M =341.91 ms, SE = 18.18 ms)
TP A T TR 2 2 5 W, B R R RN AN R, F(2,25)=0.435, P=0.649, 1, =0.016.
RIS S A B R R M2 BAEF 2, F(2,25)=3.289, P=0.045, n;, =0.112.

fRT BN A5 SRR I, FEV R B BS Ba s B B YRR e AN 2, F(2,25)=3.681, P=0.040,
N, =0.227; {EHILERIEESE R, BB E RN AR, F(2,25)=0.979, P=0.39, v, =0.073,
FETH RS b, AR R RSP 24 B A (M = 300.94, SE = 20.14) 535 46 T ARR% B 1811 247 ) i) ity
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(M = 321.30, SE = 20.66, P = 0.015); 1% (M = 300.94, SE = 20.14)F1H 14 B (0P 240 180 A (M =
309.94, SE=21.95, P=0.286) L K T & Fi (M= 309.94, SE = 21.95)FIAR A% & - ()~ 2511 T il i+ (M = 321.30,
SE =20.66, P=0.094)J0 .35 7 5 o (EH IS B, TR (M = 346.43, SE = 18.67)FIFRK B (1)
SEYE A T (M = 335.12, SE = 18.99, P = 0.238). JHARIE F (M = 346.43, SE = 18.67) IR YL F [1I~F- 34 )
Al THM = 344.19, SE = 18.82, P = 0.798) LA K & (M = 344.19, SE = 18.82) FIAR AR &L F (1) ~F- 357 B[] il
(M =335.12, SE=18.99, P=0.223) i 2 [ L B = 5, W 3.
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Figure 3. Average time estimation under different conditions

[ 3. FRIEH TR FHREfG T
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T ANMARAE B REE 2R B R P [RIRE AR AE S I TR ER N, I 6 32 S A O 2k a1 b R R R
IS RS R o [F] , ASHIE 78R I AMAAE 3 Sl AT AR IO 2% (0 I FAH b T 32 B SRR AR RO 25 1 R,
AAS B 1) P it 20 K B 5

CREARHFCAE R, H RIS BT 30 G THS I 7 R4, RIAECER AR ZE R o Hor,
TEVHAB I, s AT AROR B0 SR A T 2 S S AR AR IS S P S5 i TR A o B, B TR 46 2
MR GE, FEANEE R, X5 DA AR R — B, (BEHIUEE T, AW TR K I AR R )
RGN TR ) B 2 R RATAARXATREA LT EaR: B, ABEFREE RIEA SRR RN O H
A, DIAEREFUR I, AR IR RS B b, BRI 2 1Y s AR TS R, Y AR 2 e 8S M A TiE 3h
TR A, 2018)0 MR A BRIGEAYL,  dn FEFRA T BRI ()3 2R B AR AR A, AR AR )
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