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BAZEBELE L-ARBOBREHIT,
1. BIRERER (Sense of Ownership)
2. EHIT AR (Sense of Agency)

D2 ODERERMNBYIID (Gallagher, 2000)
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B{KRAB 3 (Sense of Ownership)
BARZELT BREZZITTVWHDIEERTTHS] LWLV -RE

(Gallagher, 2000)

e.g. D LDFEE (rubber-hand illusion)
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(Botvinick & Cohen, 1998)
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72 BB XA (Sense of Agency)
BHEMNTEIZ R - HlfEL,
BERNOHEEICEEEZE5EZ TS LV EAMEE

(James W. Moorea & Sukhvinder S. Obhi, 2012)
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Sense of Agency D 1% Zl|
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SHRRFRIL, HETHRMGEFBEI ED THEER]
ETDEOBFFRRREZRR, —N=FFERZE/RIT D1=0IC

MEESNDDNEFEFRERZFS1TA  (Sato, 2011)
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TAFERY75$84Z : T To what extent did you control? |

vV Ay FLEBHGREZZOEFRAS

v 7 AUy FLERFEORE, FIOHL S




SOA X ED K S IZHILNAHD

BTERIZE$E4E © Intentional Binding / sensory attenuation
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Sensory Attenuation

Sensory Attenuation
BoMDTEICE>TERELE (EBDhbnd) SARDORIEAICHT S
REDEE (MREEOLE / EHRAIEEDIKR)

= B DTEID o FRISN DREFHIFH SN S

(Timm, SanMiguel, Keil, Schroger, and Schonwiesner, 2013)
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Sensory Attenuation

Voluntary condition

Voluntary conditions Involuntary conditions
Motor-auditory “ +100 msec (( ’ ; — H +100 mseg (( ’
(MA)
every 3.5 sec every 3.5 sec Legend:
— guditory-only (A)
| — OtO-auditory (MA)
90° tilted 2 : / msee = motor only (M)
. S 'y N S
Auditory-only ((( ’ ; ((( ’ " button press t !
(A) sound onset

Involuntary condition

™S amfact
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Motor-only +100 msec 100 mseg
Y —_— _ Y

(M)
0
time time Legend:
w— guditory-only (A)
6 w— OGOr-auditory (MA)

™S«
~ — msec = motor-only (M)
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‘A button press
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Intentional Binding

Intentional Binding Effect

BT A ENTOMBEMER & ORRREROEBRNZERESR
(Haggard, Clark and Kalogeras, 2002)
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Intentional Binding

A an intentional action
Intentional action A tion Outcome Outcome
(e.g. a button perceived perceived (e.g. a beep)
press)
l l l I Time
%
Actual interval m
[ >| [
Action Perceived interval Outcome
binding binding
B an unintentional action
Action Unintentional Outcome QOutcome
perceived Action perceived

—_—

—
I Perceived interval I

( Limerick, Coyle and Moore, 2014 )

Actual interval



Intentional Binding

Time estimate (blocked):
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SoA¥E#R & L T Dintentional Binding
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SoA¥E#R & L T Dintentional Binding
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Comparator
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Model Dosres

v Comparator Model Controlers. >,/\(X|>
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( Actual state )
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actual
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TRENDS in Cognitive Soiences
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v/ Forward Model

EHFARRLEDOEE~ERNEZ oN-BEHEFE TIZRESNS

- Forward ModellZ8E 1+ 5 2 EF
1. Prediction ($55R O FAl1%)

2. Action Selection ({TENREIRDREEE)
e.g., Wenkeetal. (2010) .. 754 2 T2k HSoADIEE



LTHZE 1 - SoAEEBIROBEHRAM

(Zeynep ,Barlas & Sukhvinder S. Obhi,2013)

- ITENERICE (T 5FBIREHAZLVE EF, BindingEWNKXELLS 4OulcOT®
xion gelectio” &
1 RC
* BindingE = FrRIRIEHEDIEE
100 r - L———> High level of choice (seven buttons)
Medium level of choice (three buttons)
= = > No choice (one button)
E
2 B No Choice | Key press
[++]
= W Medium } Delay, 200ms
> ® High ‘))> :
o g Consequentauditory tone
]
=
1| Participant’'s estimation of
20 “g" the key press orthe tone

onsetinterms of the clock

Level of Choice hand position
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BENFARRIZEERX F Z HPostdictive’fT E[R
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Reflective

Outcome Evaluation

Sensory Outcome

Representation
Judgment of Agency

(GentSCh, SynOfZik, MatthiS, 2014) Action Planning

Feeling of Agency

Prospective Agency Bodily Signals, Emotion Regulation
Motivational & Emotional Priors

—

AFFECTIVE
STYLE



SoA & #58 D ;BN (i (Takahata et al., 2012)

Slot Self-paced slot Automatic slot Measurement

Operant (action) Baseline (tone) Baseline (action)
and

* Binding=
Operant (tone)

S— 2 < » .
1T # DFE R D3 Positive o sonaian X condiion
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% é LY 'j: Neutral 7:; & % Fixation \Ie e — } = ='c'; =\ = = = = A= = = = - 4!)) Positive
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*l)) Negative
| 178 DR D Negativelf & & |

Outcome

Rotation L. . \ - = = = = = - - - D\ = = - - -
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S
T

o
T

Variable delay
1500 - 2500 ms

Action
or
Tone

)
T

Temporal binding (msec)
(o))
e

Feedback N, — \ — — — = =¥ = = = = =\ = = = - -
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positive neutral negative



SLITHHZE 2 - SoAEFHR D IFE

(Yoshie & Haggrd, 2013)
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Composite Binding (ms)

Valence rating
-

Arousal rating
s

2 -
1

Negative Neutral Positive Negative Neutral Positive

Negative Neutral Positive
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EERDEBY
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(Free Choice — Negative < Forced Choice - Negative)
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TADODBRMEEERDEHMABINdingEICEZ 52E %
FRD1=6, £7 7 0Y% Dintentional Binding ER@EMNEHE = 1=,
(R—=ZXSA40oD70v9E8L ; BEEUIZIEERR)

SIEENEENETRIEFENOHFTOVYHIRNTTI VAL REINT-,
v Intentional Bindingi RN E iR, AL oNI-8FEHEDEFRHIZDL\T,
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Clock Rotates
Key Press @ \
(3ZFBIR or FEFEIR or 73)
\\
N
\\
250ms N \
N\

S|
Sound
(7Y or*<)
When Did You Press 77?7 \
) Time”EstiTate ) Answer : (0~59)
( “Press” or “Hear” )




Action Sound
(F—HL) (BFRIE)

A 2R i, F—HU 32x2
B 2R 2771) = RIB 32x2
C 2R T F—HUL 32

D FEFEIR 7Y F—HUL 32x2
E FEFEIR 7 =R 32x2
F FEFEIR > F—#HUL 32

G b 71 =R 32%x2

 C-F M ActonDR—XA 51>, GH Effect DR—ZXA 1>
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fasR : AEERIZH [T BHintentional Binding®D ]

€ Actual Time >
Action Baseline 250ms Tone Baseline
-10.31 -2.7Il 2622 1744 l
1 | T T
| | |
|
tree  Post : : 52.99 ms —— T, I‘ 115.10 ms : |
ree-Posi  — i } -
[ |
. . 21.80 ms 112.90 ms (.
Non-Posi | ——>— — € L
I I
I - : 1|
I | 2856 ms - 126.83 ms | |
Free-Nega — ). | | I( ' L
] |
I 1785 ms 121.29 ms I
Non-Nega | ——>{l— — 1( .
[ - .
| |

| | | |
Action Shift Sound Shift
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v Action ShiftIZE WNTEHEE L R|EHD
FEMDENENR ol
(F (1,23) =7.63,p<0.05)

v Sound Shift$ & U'Action & Sound®
Shiftz & hH -2 DBinding=(Z
BWTIEVWTIhOEDRES KLV
XEERALEDO NG, T=,

£{KBinding=(ms)

250

200

150

100

50

Free - Posi Non-Posi Free-Nega Non-Nega
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RERSMEDFRAICHT T EE(,

v BEIETIIBEICRYS T« TRBDOIFSN/E L (t(46)=9.89, p<0.001) ,

vV FEEBEEICEWTIXEELRENARONGMN o1 (t(46)=1.16,n.5.) &

MO@EOFE
9.00 o HREDFT
8.00 | | 9.00
@
= 7.00
~ 6.00
il 6.00
F s
5.00
Bt 4.00
4.00
300 3.00
2 2.00
1.00 1.00

Positive Negative Positive Negative
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SHEDAEABNDEBEREIZDULNT, Actiond L USoundIZDWWTOENEFRRED S
TJhE, TRZEELERE2AEDbiIndingEZTNEFNEHR L 1=

vV ZIEEICABVLVTEBRELETIBIZDOWT 2ER 8 KEDKEDH S5
BT ZET =68, ActionShiftiICcEWWTODHARHBDEHENR S5 T-
(F(7,161) = 2.59, p < 0.05)

V A7 VERICKDLZEHBROER, REOR|EH2 & RBH7DRTDH
FELGRBOERLGEENR ot (¢(8)=3.39,p<0.001)
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Free -Posi @ ——

ANIZ &K o TPositive Rl i# & Negative RIE I xt 9 Non - Posi O - - -
BPEEDENES DTV N e ®
w [EBIEDRKEENFFZENSNES .. 200 | e
w3 LICZOFREOE SIS | L b

EEXHDBindngEZ JHY bLTHfz = £ R RS S
vIEEOEZNS K@ LE=SMEELE @008 e T e T

Y RAT 4« TERAIZH T %BindingEH e

RELEHIEMR ol . ¢ :

(B=-18.32, t(22)=4.90, p=0.07)

0 1 2 3 4 5 6 7
v FEBICENHSE (N=12) 1ZIT& Positivesi#t - Negative il (FIFEMNE)
FHTIZHITTEH, BEDONRITFEEIC
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