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Abstract

The sense of agency (SoA), a feeling of “I am moving
on myself”, is strengthened with high predictability,
and attenuated with negative outcomes. The latter
might happen because participants usually expect
positive outcomes. In the current experiment, we
examined the hypothesis that SoA against negative
outcomes would be strengthened when participants
expect negative outcomes. In a trial, voice was
presented 250ms after their voluntary key pressing.
We measured the SoA as defined by the size of
compression of subjective duration from voluntary key
pressing to voice presentation. In the experiment,
emotional valence of voice (positive, negative) and
proportion of negative voice presentation (50%, 75%)
were manipulated. Results revealed that SoA was
stronger when negative voice accompanied than
positive one. This tendency was enhanced when the
proportion of negative voice was higher. Analyses on
the individual differences showed that self-esteem is
not correlated with positive superiority, while the
schizotypy is positively correlated with it.

Keywords — sense of agency, emotion perception,
schizophrenia, motor control, sensory-motor
integration, timing perception

1. BEEEM
fRZTERRT 5 EARRMERERITE C L hE T
HY, L MBI OV THYNIERT S HE
oL D LEZOND. Zlﬂﬂ?ju'ﬂiﬁ
AT AFBMEE IOV E S TH B B EEMK
(sense of agency) I H T 5. H O EMEE 1
HEHROEIBIIHENCEDICL > T &I S
Nz WO EREZ ST ZoRFIT—/_T 5L
BIRDO L OIZH B 20, A KELE O—
TITHCERERRINT 5720, HOEOITA%A
BFEOGH LT DHEDEZ NS D2l 2
IICHOEREITEC LEOXHNCED 2 EE

RERTHD.

HEEFREOHEIZIZN L DO FER VS
NTODA, FERICHIET D FiEE LT
Intentional Binding /37 # A A3 & 5 [3].
Haggard & O 3EER[3]Tix, —FHORE (B
WITHEBRE IAEEO A I 7 THR— Lz 3
7o MG ORE GEEXEE) Tik, TMS CTiES)E %

EHERT 2 2 & TR OB &I ERRICHE
EELL, F—WLESELZ. Wb F—L
7 250ms HICEE RR LT, TORER, EXE
DOYWRFITIEBERBEL LT, F—HLODLED
EoRFECORFMMMREZEHE Lz, 201X
EEETIEF—H L &F & ORI &V mVFET-D
TEME LT OIZ, HFEREZEE T L0
HT2ZLNTED. 20X ) ITHE S D FE
MO 7 NEIX THORF—Z2 L bHEN
o7z LWIHIRKEOBMI AL TND LER
b, HOEREZFHITHEEERVELLE
ZHINTVND.

HOFERRELBRET DERK L LT, FATHET
TR REME & RE M & VN D 2 DDOER BT 6
NTW5D. Voss H4liE, THRIZE EREICK
T REIZOWTIHF L=, 1% 51X Intentional
Binding Z# W= EBROHF T, F—fLEICH
ERTORITORG A HREL. FROMR, 3
BRICEDRERESNTEHEORRLT, By a
WNTENZRINDEIEGBE T (756%), FEEE
IIEE DR BR SN WERAT T b BRI R O I
MAETT. OFV, FEHEFOTNIEORESL
DHLEOTIEFRL, FOTRICL > TELLEE R
LT EWTED.

— 786 —



201500 0000000032000

Yoshie and Haggard [5] 1%, &—# LZIZAD
FaEERTDHEE, TOFROKFEM B CEAEK

IZRIETREICOW TR Lz, EROMR, %
—LRICATT 4 TEBERIND YA, R
TATEPRREREND A LKL T, BOER
BAME o T, T ORI, HRUEFEICE TS
AT Y= T NS T ZAOHRE ST D.
SFY, XHT 4 TRFICOVWTHYNG EEZ
L7z E W) ERMET T2 & W IHfERIL, B
Lo TR G R FEDORN At N IZIRET 2 =
EEHULTWD LA D LN TED.

ANIZHEDICRNZ EB™ & D 2 2L,
TR 5B CEH A T ADHFERMLN TN D
[6]. Voss & [4liZFHINH L EREE LS ED
ZEERLED, HOCEBANA T A& E2D &,
FEROLEFE LS ETHIEZL OLEIT—ET 57
W, MROEELEIPHCEREELELSED &
DFERIZIEL, DN T ZOTRIBEEL THD
AREMER B D, Lo, THIEHEROLEELIOD
BRI O W TIEBA LT > TWRY., £ ZTA
WFFEIE TR AT RENE & R ORAF 25 B & AR
RIETEEZONWTHFT 22 2B —DHE
L7z, BAREICIE, THIFREESEROZEEL S
EMSLICHEAEL, XU T 4 7 TRIRE N E &,
ROT 4 TEROXTT 4 7ETEYBRVACTE
REBEC D E I DERRT 5.

F7z, BOEREOMMAZEIZOWTHEFT 2 Z
EEEZORME L, BRI, BELIAT
BREROTRNCHEES 5720, BELICE>TH
CEREN R DRSS, £, HAEKHR
JiE B T H O EREA~O TR OB RIS N
EDIRIBE T WD D [4], HEEF N TOREA K
FEGMAIC X DEAZIZH STy, 22T, |
NZEOEH L UTHEL & A RMREME RIS B
T5.

2. A%
EBRSME i KA 50 4 NFERICEML
7=,

OS05- 4

EREE X VT4T7FEOT w7 NERES
(50%/75%), FOFEEH (RNTT 4 TIRATT 4 7)
ZHERENTHEIE L2, 1EIRZ 4T Intentional
Binding FREIZ ¥ 17 5 800 R o X HE &
(Composite Binding) & L7c. 2 HIMMZ T,
ANZZR & LT, HEL LA IRFRELE 2 1]
E L7z, BELONEIIZBEERN B 2O R E(7]
IR B L0 [8] 0> 2 FESH, HuA AR A oD

ZiE SPQI9ILEF 3 REZ v 7z,

FE ERTITEIRARMEED LS LA
ELLOREIE Z B Z 720, KRIZ Intentional Binding
% 2 72> 7=. Intentional Binding FFHIT
N—2RF7f oy arbAIT o rEyiay
MR STz, R—=2AT7 4By varii2”r
HyZHY, F=RHINTHEENRRINLRND
F—LORLTR Yy 7 L, MBS THE
MEBRINDBEDOHRT 0y 7 MO E T, 4
NI by a L ERTT 4T TBWEKM LR
BT 47 B0%GMHT it TV, Wb ¥ —
DI END LT ENRRERINDLDN, X HTT 47
TB% SR TIERTT 4 775 (HE, BY) %
5%, W T 4 7 (GER, HKLA) & 25%D
FIETRRLE. —77, AHT 147 50%&KM T
AT A TBLORT T o T RFEEEZNLTH
50%NEIG TR R L. AT hEya T
%, EBRSINEITIIERET SRR OS2 e o
FEEOMETEF—Z2 M L oKD, F—MHE
ho&, £0250ms RICELXZR L. ZDF%,
X—EM LA A IV T ERTEFEORRIA I
ThREESE (K1), 2T ey g i,

N

ca B |

BiOEE F—fAL BEOBEE 24 ILHHE
RST 1 TARHT 1 F) (F—FLIER)

.
Py
50 ']
‘ : /~ ; |
5\ £
It »
§ T s
n

time

1 : Intentional Binding ZR=BIZH 15
1EHTORN

— 787 —



201500 0000000032000

S (EHE

h: o E—

250ms ( H&

L

time

H(ERE

—

L ()

Tone Binding

o) 250ms

7
grce—#E) |
l
1
w
H(F—RiE \

L,

I

M!tor Bind!ng

*---> Composite Binding

2 : Tone Binding, Motor Binding & & U
Composite Binding D%

BIEONE (F—MLEZA I TIEEZAI D)
X RHAT 4 T7EFEOEE (50%/75%) T 4 71
v 7 IBRER S T,

3. MR -EBE

XL OME S A I T ERITERTROY
2 A 7L, FRBIMFIZ X LMW ORFH
TNEETORITICOVWTEIBL, MAZEIC%
Try 7 TOREEEREE L. ZhbDfil
— ATty v a VTOVYEDELE KD
F—MLHMOSEE, AT FERATIE, ~N—
AT7A4 LV, TRbLEMNCHB Sz &
O DOBE) % IED Motor Binding & L7=. [A]
RIZ, BXA IO E, R—AT7 4K
DR, bbb —MLICEH sz L &
DT NDORE) % IED Tone Binding & L 7=. Motor
Binding & Tone Binding Z/N% L 7= Composite
Binding D K& &%, ABFFEICHT D B EREE
DfRfEE LT (M 2).

31 OEE MR L VR EIE ) Composite
Binding (ZRIFTEEEZ RLTWD., X T 47
FORREIE T LI, FORIG O HONT
t BIEZ B 2o TohER, B0%S: TIEEN 2 h
STeDITH L, TB%RMETIERHTT 4 7HT
Composite Binding 73K & < 72 2fHmA R Hi7c
(¢(49) =1.89, p=.07). FHT 4 T HEDOEIRNE
W7y 7 TCHRAT 4 7 TOHECEREIGES

OS05- 4

g
; 230 -
1
E
£
% ORSF 47
s 180 .
. | FS,bPiv
[N
g
0
0

130 -

50% 5%
*HF1TEOEE

3 FEOREME L UETREEMN
Composite Binding [Z & (¥ 82 &

7 MmN, THIFTEENMEIC K 2R Th D FTRENE
W%,

IRBAMIETIE, EERNIIEIRTT 4 T HTO
Composite Binding A K& o 72. ZAULR T T
+ 77 ClX Composite Binding B3/ < 725 L D
A XV ATOEITHEDBIEFETLHHERTHS.
20 LICEW B RFPERTFIEDOENICL D H O
BROM, TNE B AL Db DRONELHR
RET 20 EN D 5.

BAZCBE LTI, AT 7HICHT DA
EREROME DENEZ T D720, 50%%It
BT AR T 4 7R TCOACEMREE RXTT 4
TETOACEREDES R TT 4 TN
ELT, EAERELELOMBEEZREMN Lz, S
Frofik, BELEACEREORICITEER
=.01, p=.94), BEE=-11, p=4DNELITHFE
MBI A Do T, DF D, ABELBKL
THRAT 4 7R THOERENELS 25 DI T
72N Z ERIB I N2, — 0, WA RN
DEWNEERYT 4 77 I2%9 5 Composite
Binding 23 @& < 72 2N RD Hivie (r=.35, p
<.05; X 4). W OO RN EE SIS
N, G FIELE A B D L OREIR & B
DTN G AIRECTH 5. LIEONE LMD A7
b DORBE) - HHMRbDREXTT 4 72 b
DAL [10]. ZIREITEFBITIIMA D 2 fi T
WHDTIEARL, BB DOFRFED EAHIW 258
STHELDLZERH D11 SE 0 OBEE, BY

— 788 —



201500 0000000032000

(UEE I

(S W) ZHesRFR

-150

100+

[s]=]

1004

r= .35
y = 15.092x -9.470

T T T
-2 -1 0 1 2

SPQ LI

4 : ROT 4 TEBAIER & SPQ D+HEE

MHECERESHENRNT 4 7 ThDHHAITIR
STERERZEDD, BENHCCUVEEINRS
TLETHEUDEMNTHILLTEAS,

SRR

[1]

(2]

Gallagher, S. (2000). Philosophical

conceptions of the self: implications for

cognitive science. Trends in Cognitive
Sciences, 4, 14-21.
Frith, C. D. (1992). The cognitive

neuropsychology of schizophrenia. Lawrence

Erlbaum Associates, UK.

OS05- 4

[7] Rosenberg, M. (1965). Society and the

adolescent self-image. Princeton University

Press.
[8] Greenwald, A. G., McGhee, D. E. &
Schwartz. J. L. K. (1998). Measuring

individual differences in implicit cognition:
The lmplicit Association Test. Journal of
Personality and Social Psychology, 74,
1464-1480.

(9] BEHER - e x AT - ARG« WHEA -
EF R - B &2 (2010). H K FE R
Schizotypal Personality Questionnaire D1E
B & AR S— Y U T 428 T L KT
RE OB ATEWRIENZE, 36(1), 29-41.

[10] Nayani, T. H., & David, A. S. (1996). The
auditory hallucination: A phenomenological
survey. Psychological Medicine, 26, 177-189.

[11] McGuigan, F. J. (1966). Covert oral

behavior and auditory hallucinations.

Psychiatry, 158, 307-316.

0

S
i

[3] Haggard, P, Clark, S., Kalogeras, J. (2002).
Voluntary action and conscious awareness.
Nature Neuroscience, 5, 382-5.

[4] Voss, M., Moore, J., Hauser, M., Gallinat, J.,
Heinz, A., Haggard, P. (2010). Altered
awareness of action in schizophrenia: a
specific  deficit in predicting action
consequences. Brain, 133, 3104-3112.

[5] Yoshie, M., & Haggard, P. (2013). Negative
emotional outcomes attenuate sense of
agency over voluntary actions. Current
Biology, 23, 2028-2032.

[6] Miller, D., Ross, M. (1975). Self-serving
biases in the attribution of causality: Fact or

fiction? Psychological Bulletin, 82, 213-225.

— 789 —

(S W) THHEFRN LA ISk

X

S
1

0

@

no

r=.3%
y=15.092x-9.470

T T T
0 1 2

SPQ



