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Abstract

Abstract

When people observe others performing movements similar to their own, they sometimes feel as if their
movements were subsumed into others’ movements or others’ movements led their own movements. This
feeling is considered to be related to sense of agency and agency attribution. It is well known that sense of
agency is one feeling that arises while performing movements. Most of previous studies evaluated effects of
time lag to sense of agency on a single movement like pushing a button. The effects of the lagged visual
feedback to sense of agency on a continuous movement, however, were still unclear. In addition, although
many studies have been conducted to investigate agency attribution, these studies have mainly examined
agency attribution in cases where people do not know the true agent. Few studies have focused on how people
attribute agency to others despite knowing that they themselves are actual agents. The aim of our study was to
investigate sense of agency on participants’ continuous movements and agency attribution to others performing

continuous movements similar to one’s own when one knows who the actual agent is.

First, an experiment to investigate sense of agency on participants’ continuous movements was conducted
to study an influence of visual feedback delay to the sense of agency. In the experiment, the participants moved
the mouse in the direction of right and left continuously. At the same time, the participants observed the
movement of the cursor, which had some time lags to the movements of the mouse, on the monitor screen. A
set of trials consisted of 7-steps time lag for the cursor movements. The participants were asked to make a two
alternative forced choice from the following two answers to evaluate their sense of agency: | felt I was
manipulating the cursor, or | did not feel 1 was manipulating the cursor. Our findings demonstrated that the

participants lost their sense of agency as the time lag increased the same way on a single movement.

Second, another experiment was conducted to study agency attribution under the following three conditions.
During the task in all three conditions, the participants simultaneously observed the movements of the cursor
on the monitor screen and the experimenter’s mouse. In the “self" condition, the participants moved the mouse
right and left continuously. The cursor controlled by the participants’ mouse moved along a horizontal center
line on the monitor screen following a time lag associated with the mouse. The experimenter held another
mouse but did not move it. In the “other" condition, the participants held the mouse but did not move it. The

cursor moved automatically based on data previously recorded during the practice period for participants to
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learn how to maniuplate the mouse. The experimenter moved his mouse left and right continuously, just as the
participants did in the “self" condition. In the “both" condition, the participants performed the same movements
as in the “self" condition, while the experimenter performed the same movements as in the “other" condition.
We imposed time lags at 187-ms intervals (94, 281, 468, 655, 842, 1029, and 1216 [ms]) between the
movements of the participants’ mouse and the cursor. We fixed a time lag of 377 ms between the movements
of the participants’ mouse and the experimenter’s mouse in the “both" condition. In the “other" condition, we
also fixed a time lag of 377 ms between the prerecorded movements of the participants’ mouse and the
movements of the experimenter’s mouse. To evaluate participants’ agency attribution for each trial, we asked
them to make a forced choice from the four answers “Myself," “Experimenter," “Both of us" and “Nobody" to

the question “Who did you feel was controlling the cursor?"

Our findings demonstrated that participants could attribute agency to others despite knowing that they
themselves were actual agents. We refer to this illusory sense as “illusory agency attribution to others.” In
addition, we found that illusory agency attribution to others could co-occur with agency attribution to oneself.
Futhermore, we found that agency attribution while acting by oneself and observing the movements of others
is not a simple combination of agency attribution while working alone and while merely observing the
movements of others. We suggest that illusory agency attribution to others is determined by multiple factors
including a bottom-up process with a subjective feeling of agency in addition to a top-down process with an

interpretative judgement of agency.

Vi
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1. 2. 1 EBEAKRR (Sense of Agency)

N EE 24T > TWD A U A REDO—o & LT, EE 4% (Sense of Agency)
WA HBAVTWA[L]-[7]. EB) BRI, “BlEE s @B KO E o I RIE T
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FATHFZE[OI[10] I, A 5T 7 % H T 2 MG WA EE) = I RIT TR 8ICBE L
TREPM TN TS, ERSINFEIL, BHOEHNFER (F IR OES) %
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Electromagnet

Fig. 1-2-1 Experimental tasks in previous studies of Sense of Agency 1. (a) In each trial, a
small square piece appeared at the bottom of the monitor screen and moved straight upward at a
uniform speed. When the participants pressed the key, the piece on the monitor screen jumped 35
mm upward, with varied temporal delays. The participants were instructed to report whether they
felt they had made the piece jump as intended. (cf. Maeda, T., et al., 2011 [9]) (b) Participants
pushed a button and observed a reflected monitor image of their hand movements which had some

time lag to the actual movements. (cf. Shimada, S., et al., 2010 [10])
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— Feadback

Participant

Fig. 1-2-2 Experimental tasks in previous studies of Sense of Agency 2. (a) Participants
placed their hand on the table shielded from view by a black cloth. The camera was angled to
capture the view as seen from a ““natural” egocentric perspective for the participant as if looking
down at their own hand. Participants used foot pedals to make responses (cf. Hoover, AEN., et
al., 2012 [11]) (b) Participants walked on a treadmill while their movements were captured by
way of an optical motion capture system. These movements were mapped onto an individually
adapted life-size avatar and played back on a rear-projection screen. Participants judged by
pressing a button whether the movement they saw on the screen exactly corresponded to the

movement they had just performed. (cf. Kannape, OA, et al., 2013 [12])
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Fig. 1-2-3 Experimental tasks in previous studies of Sense of Agency 3. (a) Participants
were required to trace the target line (sine wave: sinusoidal movement) as accurately as possible.
There was no visible trajectory left. (cf. Asai, T., et al., 2015 [13]) (b) Participants viewed a
video image of their hand on a computer monitor presented either in real time, or with a systematic
delay. Participants were asked to rate their agreement or disagreement with ten statements about

sense of agency during the various conditions. (cf. Longo, MR., et al., 2009 [14])
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1. 2. 2 EHEARDIFRE (Agency Attribution)

) EARORBEIL, MOoNORERESIEEZ Lo BEWE§, 3 TIREIE 50
ZMOMEE LTERTH I ENTE S, EHTHERDOIFBICHWTIE, BRE L 72EH)
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WV AETLEIHT L2 EH HEDIRBZHREFI L TV D, ERSINE L, 3598t
v a BN, EBEXOCEDOAAL v F 2T &, TNEND AL v FITxn LTk
EDRN—VRGDZ a2 FEHT L. FNTERDAA Y 2 2@ “Congruent tone”
SR TIE, EXRFEDAL v F 2L, Ayt y va v EFRRICENE
VD AA > FATKIE LT HRFED b — 23055, £72, “Incongruent tone” ZefFIZFHUNT
X, EERFEDOAL v F 2T L, ity va L3RR F—UDIED. E
7oy AA T EHHLTHD h—U DB ETOXA LT 71X, BEFEOMEMNHE I
. TNHDAAL v F L b= ORISR, BLOX A LT 7 OEET 5 5MRTE
X, ZMEOEHEREORBERZELSHELEEANELELOTHD. E S
MEE, AT, ARENTC M=V IZESBH DAL v F M EI; LV AT
b O, FIEAZ U — 2 OFMNT 1 L THES T DHME DAL > F 2 M4 #E7)IZ L
DAECTZLONEHW L TRIZT S, 272 LEBICIE, A7V —roREMomMmEE, ©
— BRSO DOEERNTIT o TE LT, BTO M=%, ERBINENAAL v F %
HLERBICTEDHA LT TSN LT, avBa—2 ko TERIN TN D.
EBREBMEIZZNODOEELZMS STV, ERFERENHI1X, ERBINEIL,

“Incongruenttone” Zcfthe, AA v F & h—rDMIDZ A 2T 7 HREIN LIZSAEICB D
T, P—UZALSHEEALS v FE2MTEHLMEIFESEHEL Z LR nE.

F7-, Farrer HIZ K DAFZE[26] T, FEBRBIIE X, Fig. 1-2-4b)IR"T L olcva A
AT 4y 7w BHRICEAEL, TE=FIIEKRSNINA—F Y VT af AT 4 v 7 DEE %
BEET 5. “Spatial” FEIZIBWTUL, ERSINEDOY a A4 AT v 7 OiE#E) L N—F ¥
N aA AT 47 OEBORICAED A T AN E IS, F72, “Temporal” 544
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WZBWTIE, ERBINEOY a A AT 4 v IV OEBENRN—F x LT a (AT 4 v 7 D&
BIOMICH A LT IR E S D, ERBMEL, BIEL TWALINN—F ¥y LT a A AT
47 OEEN, BOEBHFOT aAZXT 4 v 7 OBEICL D bD0 (B “self”), £
T B S DB, T AR E SN b Oh ([H% : “bias”), £ 721D A D#EIEC
L2 b DN ([HZ - “other”) ZHIWT LEIZET S, L L2 bFERITIE, ERIZETD
BTON=F XY NT aAf AT 4 v 7 OEENL, ERSMEDOY a A 2T 4 v 7 BIEIZ L
HHDTHY, ERBINFIZTOEEEZML SN TR, EERER T, EBRSNE
X, FAEONRAL T APNSDWEIEOEAIZ “self” LETLHERNEL, EMAED
NA T APHFRREDIGEIT “bias” L RIET HHENEN—FHT, AEONSALTANK
EL 5L “other” ERIZETLHHENELSRDIENRINT. 20X, AR LT
FATIFIEIC BN TIE, Mt OFFTERRIR SN D RPUI T, ERSINE P EOER) 3=
KEMORWGE, EE R ME IR ST/ 2 R RESn.

Synofzik &2 X 2HF5E[33] Tix, HEEY EMREZH T 2 EBER N ORI NLET
IBERINTWVD. ZOFET VL Fig. 1-2-5 1R X 918, @EE MR IEE O L
MO END Z ENRBEINTEY, — DR IERSCH 2 BRI S <
RGIZEIVARSNDR FAT v 7HLBELE LToO “feelingofagency” TH VY, & H—>
TR EOFEN D CEBICES S MENRRZICRIVARIND by 7 X T 0
& LT “judgementofagency” & BRI TND. ZOET IS &, Ak L725k
TR T 2 ERSINE X, #EPEOEBEERTHLNEMLRNOT, thFEE LY
FREMEDEVER AR TH L LB L72b O TH Y, HEE FIROIREILEIZREE b v 7
A EIZ L > TERSNTZ LD THD Z L AURIE S5 [24]-[32].

YLEBBI L7z & 9102, SBATHIEClE, FERBINE VP EOER FIREZ M6 RWIEEICE
JAEBEAROIFBICE L THIONATWS. —J7, HEAFBICEZBTS &, —&KH
WA B 2OIEE 21T 5B, B BAPEOEBERTHL EH-TEBY, £0D
HENC LV AU RIS OERICLLI D THDL LH > TWDL T —RAD LN
ZNEEBEZLND. LLENRD, ABEDBEOER R EH-> TWHRIIZET S
I ERORER, EOX S RMWEERTHNICEL TUL, REFSICHFEI N TN
W RIS, fEDS B LT KL D iR AT HERIC HEEN B 2l R A RS
ﬁ%éﬁwéwﬂd,#%K%%%éﬁék%z%mé.
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(a)

Training phase Experimental phase
before ERP ERP

W W b

J J ——
Incomgnuent
Wiy perochicd B lone T
i sy Gl

(b) = —

Il

Fig. 1-2-4 Experimental tasks in previous studies of Agency Attribution.
congruent tone condition, pressing the right and left buttons evoked a specific corresponding tone,
as in the learning session. By contrast, in the incongruent tone condition, a tone that differed from
the tone evoked in the learning session followed the button press. Moreover, the onset of the tone
was manipulated and varied. (cf. Kuhn, S., et al., 2011 [25]) (b) Participants manipulated a
joystick freely and observed the movements of a virtual joystick displayed on a monitor screen.
Angular biases (spatial condition) or temporal delays (temporal condition) were imposed on the

participants’ manipulation of the virtual joystick. (cf. Farrer, C., et al., 2008 [26])
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F1E R

judgement of agency

propositional
representation
\

contextual cues

Bottom-up Top-down

perceptual
representation

feed-forward cues sensory feedback

feeling of agency

Fig. 1-2-5 Multifactorial weighting model to explain the sense of agency. Feeling of
agency with a bottom-up process produced by perceptual representation with sensory feedback
or proprioception. Judgement of agency with a top-down process produced by propositional

representation with contextual cues and thoughts. (cf. Synofzik, M., et al., 2008 [33])
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AWFZETIE, 1. SHITRLUICHNZERT D720, LLITO 2 >O%BREZ LT 5
ZEELl.

ThEFEER (BRI E)

fkfrEE) & LT, ~ v 2D (K- A7) EEEENC LY =2l Lol — Y L2 #fE

TRHAAT ZRET DH. ORI, MEEFHRE L TOI—Y LOBEITKLT, v T A
BIELE ORINCH A LT 7259252 8T, MREROBIEZ EHT 5. £RIT0OENH
Tz, BB EMREICEE T A B MK L TERSIFICEZE LTS 5\, MEEHROE
Y D SR EARRI 6 D B 2 RIS 5.

AREH (HIO~OIZH )

TAEER L RO X A7 2 ETTHEUC, /85— hF—, EBRBINE L FREIC~ ™Y 2
DIEEEBN A FITT 5 (GfF: Both). S LICKHEERLE LT, EBRSMNEL TN~
ADFEEEN A FATT DS (G&F: Self) &, /X— M =N~ v AOEEER) %
FATTHEEH A7 ELTRET D (kfF: Other). BEDX R (M : Other)
IZBWTIE, I — Y WIEERNCRRER L2 BRSINE O EES T — X 22O\ T, Bl
TEHTD. 2B, vUALA—YNVOEBOMIZIE, FHIBRLFERIZHA LT 7%
(592528 T, MEEROBELZEHT L. FRITOE T L1, EBHEREORE
(BT 2 ERICH L CERBMEICHEA L TH DV, MREEROELOESN RO IRE
X 2 A E N EN ORI THEL - FHlT 5. RBAERIZBNT, /N— F—
ILEBRENED S.
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2. 2 REAK

2. 2.1 BmME

23~26F0DF 16 NA\OBFRAAEBLIOEFRERENERIZSM L. EHrs
mEE, EEAMNETHY, EFRIEEMEE, BIXOER2ETHKE (IREFEHEEE
ip) ZH LW, ok, EBRBMFIIAREBROBRIZEI L T, FRHIMS STV
o T,

FERSINE Tt L ClE, EBRSINIRT 28L0 b TH 0, £ 72 EBRBRLARTIC
%&ﬁmﬁﬁﬁﬂgiﬁ:i@4y7j~AP:yty%%%k.K%&ﬁ,ﬁaI¥
KF, NaextB eI oitmiisE AR Ba DRRBE G TIThiLE.

2. 2. 2 HBE

FBE, RAZ M 2BEEICB W TEMm SN, Fig 2-2-1 1277 £ 912, EBRS
FiX, LCDE=% (fRf&JF : 1024x768, U 7L v = L— |k : 60Hz) MFEE I 7-Hl
kAT, EERE L 60 cm HELTXE L TR FICER L., "B LCD =413, £=

ZEE AL B &EPATIC B2 X OICERE SN, EBRSIMEM OO Tz,
KBRS ME N~ T AZBET HT-DOHEELT, BE55em DT T v b7+ — L)%
SNz, 2B, AL T v b7+ —LIFHO FICHRE SN TWDH T2, EBRSINEOF
DENE, BIO U AOE XL, ERBMEABHDHITRD Z BN 7T
v 74— A EIZIE, Fig. 2-2-2 IR T X HA RL—vl, EAEDA R v /R—03%
BEINTBY, EFRBMEIVA RL—ZiH> TEADA by =8t T 2 X512
VU AEBET S ZLICKY, E=HWEORDICK L ORI~y A8 Z &N
ARECTH T

EERTIE, %R T2A5H— VI LEEN LCD E= X IIZFK RSN, B— Y ILITRR L7
EEBIMED~T A (VAT VAT A) [ZEXVEMESH, T=XEEOFLE2E> R

é
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W > TEAICES LZ. A~ 21X, LR—KL— b 80Hz TF— X ka7 /-
W, A—YVVOEENE 125 ms OFRIEAZ G, ek, E=F W EOA— Y VOTE
X, R Visual Basec 2013 M L CTERA L7eA U O F D7 v 77 Ak - T
filfE &7z, FEBRICBE LT, Aty v 7 5% 7 — hPCIZLVFAT LI, E=XH
M O H & EERSINE OMIRH L & OFFREIL, K 50em ISR 7o, i, Bk L7z
7Ty "7 =L EDEEDOA Ny N—OMOMNE, = Z B LT — Y L) ES)
THMMRIL, EH5H 40em &% LWEREECERE STz,

ARERICBT ZREHIT, T=FHlm IR RENDI =Yg THoT-. —
VG, EBRBINE O~ U7 ABREIC L Y =X EiE L2 EE T 503, T ORRICHER
ZINE DO~ T ABEICK LT, BREDFA LT 27 (2. 2. 3HIFHFRT D) AL T
HE) L2, h— Y V&I, Fig. 2-2-3 IR T Ko HFRIOBREEL, A X 7
mmx7mm Chotz. H—YILOEIFIEAT, YROE=FBEOAITIAGBTH 2.
Table2-2-1 |2, TARAPLOMARE F & O THRT.
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(a)

Participant Experimenter

A - ‘;':
ZJ\\
[
Monitor t )
= |

|
Tt \
B -Participant’s mouse | J

1

|
I Platform

(b)

Experimenter

@

PC

—+
Cursor

Monitor

Participant

Fig.2-2-1 Experimental system. a) Side view. A platform for the mouse was set under the desk
on the participants’ side. The participants’ hand and the mouse were thus hidden from the
participants’ line of sight. During the task, the participants observed the movement of the cursor

on the monitor screen. b) Top view. The experimenter and a participant sat face to face across a
desk (60 cm apart) on which the LCD monitor was placed.
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Platform

Fig. 2-2-2  Platform for participants to move their mouse. The guide rail and the right and left
stoppers on the platform were set to guide the participants to move the mouse parallel to the length

of the monitor screen.
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Table 2-2-1  Visual feedback speficication.

Distance between eyes and the center of the monitor 50 cm
Cursor moving range 40 cm
Cursor shape Cross shape
Cursor size 7mm X 7 mm, width 2 mm
Cursor color Black
Background color White
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2. 2. 3 Z=EEREHE-&H

Fig. 2-2-3 12T L 912, ERICBWTERSMEIL, Y7y F 7+ —ALETvU R
% MkBE I 2245 12K 56 BPM O > 7R C 5-6 [BI{E{EIESE) S 7=, 2 B EBRBINEIL, 2.
2. ATHTHRARLHEFIT 1IZBWT, v 7 A%H 56 BPM OF R CTEINT 2 & &l
Bl ol, FALT 70, BLXOA M ) =207 U RTHEEINDS~ U AEE)
DT URIE, ~UAOEENE, XA LT T RS L 0— Y VEBOMMANEEH AL &
B SRNWEDICRE L. A COMES) & SREROBELE & 2 AR OMEEZ AT 5
Yity, EETERBICHEL HEZ D52 EMEMIN WD, ZORBEHRTLZ L
FHWE LD Th-T[34]. £/, v~V AZEAICEE SE 5 EE (5-6 1) ([ZBIL

T, FANCHEM L7 PREHI BT, FZRBINE D EE) R E Sl 5 DI+
REHETHL Z L ZMHER LI ETHRELE

Flo, EFRSNMF I~V AL EH S5 LEFFC, =2 L0 — Y LOER %
B L7z, 7235, AR L7 X9 ICERSME L, v~V AOETDB LOBHHOFOB) & X
R ENTERhole. FBRBINEL, FEBROSRITR THR, B S O AEICE
L CUL T D 2 FEE ORI O e b it &2 B2 L7z, (2 Alternative Forced Choice)

a HONI—YNVEEELTHD LKL
b HOVBNHI—YNLEEELTWA I IITIIR Lo T-

FERBINEL, BFEBERITHRT T2 2 LA a 7213 b ORIZE LR L, ERE
(X L CHEATHE L.

B L LT, ERBMNEO~ T AL, E=F i LD — Y L OEBORIZIE
7EBED X A4 LT 7 (109, 187, 265, 343, 421, 499, 577 [ms]) ZXELT=Z. XA LT JIZ
X0 FERBNNE OEE EAREROZC 2B T2 2 LI, ifEEBH TH L~ T 2D
FEAEAEEEIZ 31T 2 EE) EAREIC KT 5, RREROEBLED B 2G5 2 L 2
mE L.

I
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Monitor

Cross-shaped Cursor

‘Time lag

Mouse, which is moved under the
desk, is invisible to subjects.

Fig. 2-2-3 Experimental conditions. The participants moved the mouse to the right and left
continuously with their dominant hand. The cursor controlled by the participants’ mouse moved
on the horizontal center line on the monitor screen with preset time lags associated with the

participants’ mouse.
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2. 2. 4 XEERFIR

ERIE, UTOFIHTETSNE.

(8 1) £TEBRSINEIL, 56 BPMICRE SN A ba /) —20T7 U RIZE DY
T~V UAREBERIZENTZ 22 LT,

(#E 2) W TERSINE P EFRREICIEND Z L2 BRI LB RIT2 I ML
7. ZhUE, BR L= EE O — Y L OER L~ T ADOM O 7 B
BED XA LT TRELE Y MIBE LT, ERFEAFEHR LD Th o7z,
RBMETIT T, AL T TEEBIINSVEONLIRFICER LT, B
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Aba /) =207 URIZEDEDLZLIZHWTLEY, I—Y L EERT
LHZlE, BEHOEHEREKAZK LD Z L EHETLEMAERR L O
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T, XA LT 7T, EBRSINEN b BB h— YV EEELTWD L HITiX
KU 7ot LREELZERZEH L. BIZ b 1L, EBRBNER, BHDO~ T X
EEINZ L TH—YNVEBRIEL TWD LR Lo Tz) ZEEEWTS.

BEWVTFig. 2-2-4 IR T KIS, B LB b DlFEE2 7 7 717y L, R(1)
WRTRUAT A v VBEBRT T 4 v T 4 TEITWD, RV AT 4w 7B ETREZE b O
FEE#A3 50 % & 72 % # A T 7 % Point of Subjective Eaquality (PSE)[10][35]& L CHH L
7.

1

RO = FepCat—tmesy

X (1) IZBWTC, tIx¥ A L7 7 %KL, ROIIXA LT 7 HIZBITDEE b DR
L, aliu AT 4 v 7 BBOME Z/R L, tese iX PSE DfEZ~T. PSE 1%, [IZ
a LEZE D ENENORIEEN, AT 4 v V7B ET0%E R4 A4 LT 755
Rd 5. REBRTIE, HA L7707 t 3L E LTERL, ROBERT—% Th-o
. 0B, VAT 4w VO T v T 4 70, R/ ZRIEIC LV FEIT L.
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Fig. 2-2-4 Example of PSE calculated from plots of ratios of answering (B).
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2. 3 #R

Fig. 2-3-1 |2, ENENDHF A LT 78T HEE b ORFERBINFIZET 5 FH
HKoTay b, BXOT7 v T 4007 Liza AT 4 v 7 B ERT. Fig.2-3-1 L0,
[ b OFEJRIL, XA LT TREINT DITHENEIML TWDL Z &R n0D. O
ML, —HOBET 244 L7 7128 A HBIZE W TRPBERDHIET 52 L3RG
Nicb oo, FBRSMEZ LICEBLEEZE bIZHBNTY, 2 AOERSINE LRV T
[FERICBIZE ST,

728, 2 NOFEBRBIMNEIL, £2TORITIZBWNWT fa BRI —Y VEHIEL TS
IO U7y ERIBZ L. - C, Aint 2 AOFEBRSINFIZE L CiE, fid L7z T
b ONEER, XA LT TREMT HIENEINT 5] B b EGR T o,
L, ERETRICHEERE LTESIZHA LT 7280 (655 ms, 733 ms) L C
FEROBITEAT o2& 2 A, ARt 2 NOFERSINE L, HE b BN — Y VEEE
LTWAEIITITE U oz ) ZBINUTZ. 708, AMEIEBRORERIX, T x50
BRI LT,

Fig. 2-3-1 1Z" 9 X 912, FEERSINAE DY) PSE 1% 462 ms, F 72 HEBRZSNE[H O PSE

DIEERFAEIT 628ms LR Sz, £7-, EBRSMHF Z L @ PSE I Table2-3-1 (2737

IWCEEEIN, Ak L=k 01, 2 N\oFERSMNE (O, P) X, RRKOXA LTS
WZBWTEZE b DN 50 %E B2 o772, PSE #HHTEanoT-.
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Fig. 2-3-1 Plots of the averaged ratios of answering (B) to each time lag, calculated from the
data of sixteen participants, and the fitted Logistic function. Averaged PSE was estimated at 462

ms.
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Table 2-3-1 Estimated PSE of each participant.

Participant PSE[ms]
A 262
B 363
C 453
D 534
E 451
F 412
G 450
H 482
I 463
J 420
K 382
L 475
M 462
N 459
@) N/A
P N/A

32



W2E TR ARSI 51T 5 IR L

2. 4 EE
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AN =ANED b@mRBEEREZ S A TERY, £43 PSE OEE L TBIRINZZ &
WRIESND.

— HSATHFZE[9] Cl, EBRSINF O EBNZERICE L CTEMT 5 2 Lok, &R4F
g2 L AR FEBRS N OES) TSR L CESMICTH L TW5 . EBRTIX, £=4
B O TSNS RMUAERER I, —EDAE— NTHEEDO EHFICEE LT,
ERBINBE N X —R— RORZ &3 &, Wi EOWAERAR S RISk LT
SRR E SN FEOBERM A2 A L C EHICY Yy o795, ERSINEX, BHBHD
BEXLZEICUAROY ¥ o P2 ELT LR UTen 85 D EaRIET 5 X9 IR
S5, EFFER T, EB R RBIIATFCRER I 2120 - TR T 5 2 &
oML o7, ETe, ARERTIE, HREFEHROZ A LT 7B 2 EE A& D PSE
1%, Fig.2-4-1(b)IZ/R"3 X H 1K 480 ms & FLFE S Hiviz. SEATAFZEOICH T 5 PSE (K
480ms) 1%, Fx OEBRIZB W TR &7 PSE (462ms) L IEFITITVMEZ R L T
D, ZIC, SEATARZENZE, mnd U 72 TARAE[10] & RIERIS, AERCEE) TITELS 24
F A I R EEN 31 D EE E RIS PSE 2Rl Licb D THD. — AL
DEBRTIL, ¥ U R & ARG EB) S & 5 AkGHEEN 3651 5 B R A FHm L
TbDTHD. fERE LT, EIOMEIEICE L Ta< B 2564\ TlgE s
ZNEND PSE BEVMEZ RS DIE, HLREHROBLEDEE) AR LT RIFT R
2T, BAEETICBWCHbkEERNICRB W CHRBROBEMZFT 52 L2 RTH0EHE
bbb,

- ATHIZE[26] ClE, FERBME T a4 AT 4 v 7 ZHBEICHRIEL, T=XITF
RENT, XA LT TR EENTNR—=F v VT a A AT 4 v 7 OB EEBLEL TN D,
FERE R D, HREFERD Z A LT 7 2 @B FAKD PSE 1%, Fig. 2-4-1(c)ITR
FTEOITKI 100 ms & AAED B2, AR PSE OfEIE, Joif U722 TAF9E[10] L v & &
DI/NSWVMEZ R L TWSD. ZOEENE UM, SATHER6ICH T 5 FZRTFE
WZEobDEEX D, FATHIEO][10]4 L OFex OWFFE & 1372 0, SEATHFSE[26]
IR DERSINEL, =X EEICER SN FOB X NERICIIERSINE A HIC
IVELTELDOTHDLZ EEMLINTWehotz, F-EREBIMFIL, =X HHIZ
FRSNETR, BHOEH TITES, MFICLVBEINTND LELTSGE,
“Other” &L\ 9 [HIZZBINT 5 Z L NAMRETH o7, £ HIT, E=HEEHICERE
MIEB D, HH OB L TR NS T A% 5 LIcb O TH D LK U854,
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F2E PIHERR . MG Z0EBNZ IS 1T 5 EE) IR

“Bias” LW O RIZZBINT L ZLANARETH o7, TDO XKD RERFMICTIH VT,
ERBINE L, €=FBEICER SER, A2 L0 BIES TV 5 TS,
H & OEEN X U TR RN A T AT B SN TV D AR EZ BB T2 L8 &5
72, EETEREE R Z RS 2 O TIXR L, FE=FHEHEICHFR R S EE) & B S D
OEA LT TERALED ETHZLICRVED. FERE LT, ERSINE ORI,
FRUTIES EB) FARRZ T TIER <, B2 F BEICER S ES) & B S OEE)D X
ALTTOMBELZHWER L LTHATLE>TWND EHEI SN D . EE) A AT
THBRITIE, ERBIE TG L CEB ERICET 20 e EREe 5202 81CkY, B
RDEA DT TOMBEIHOLER LIRS D ENEHELEZILND.
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Fig. 2-4-1 Estimated PSEs of previous studies. (a) See the PSE value on the Solid line. (cf.

Shimada, S., et al., 2010 [10]) (b)
[9]) (c) See the PSE value on the

See the PSE value on the Red line. (cf. Maeda, T., et al., 2013
line for Self. (cf. Farrer, C., et al., 2008 [26])
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F2E PIHERR . MG Z0EBNZ IS 1T 5 EE) IR

2. 5 FEH

KREBRTIL, A4 LT 72T 2 ERBINE OFEB LEREROE(EABET L2 LICX
D, MEBHESNCHh 5~ v A DLELAEEEEIC KT 2 EE ERRICKTT 5, HRERORE
EDREEFMET 22 L2 B E LT, R E LT, ATHIRICIIT 2 BiFER) AT
EFERIZ, ZA LT T HEINT 21005 T, EBEREA TR T HHRBEMT 52 L
DB SN, £RMEIC, ERBINE L OEB ERRE IS S HRICEL T,
2 N\OFEBRSINE #RNT, ERBMELEOFLOYE L REOB AR L. £
7o, FATHEOFRER L i34 Z L2 L0, B COEE) & FREHRO X VAR LoD,
B FARREZ REF L QO D ARRENFATET 2 IREMEDVRIZ S 417z,
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FI3E ERBRAXK

3. 1 #

j[[[]

ARETIE, LT OBER M Z G 2 72 OITAT - 7o ARFEFRIZE L CEEMIZR T 5.

O AWML, B2 HAENFEITT DHkHES) & Ak OER 2 T 2 ME 28R+ 55
&, HOBHPEOEH R TH D &9 FRTFERIZE SNV T, B OICEE EE
HIRBSEL00, b LXK, HOEBERICEIT ik % Rz 72 W TR
B DR E FRRIS, Ik L CGEB ER 2R S E15 50

Q@ HASBAENEOEBERTHS LV FRIHHEAT DICHED LT, MhF I
L CEE LRz IRE S ER556, BB H 0379 SilkeiES) & FkoO#ES) 2
FATT DA 2B T DBRIC, BT 2EBEAROIRR L, A 5E
EROTEIT, PHAICAET 200, b LI, RRHTAETCHE D

Q® BEHYBEENFETT HMkGED) & RO EE 2 FEITT B 2 BT 5540
BERORBIL, BTN ERT HEOB KT HEE BAROIFE &,
DIEF 20T 2 BT HEEOME 3T D EE FEROIFE S BICFRIFFICAETTE S
DT DHDD.

7, 3. 2HICBWTERSINEICET2MAEITY. VT3, 3HICH N TE
BRICBWCTHER Lz, w0 ZEENCRID 2 FEFIEEICRE L TRT 5. 6123, 44
IZBWTC, FEBRBINE kR 7~ v A EB 217V, EB) RO B O L OME ~D i
B AT 2720 O FEFERE - FMFEBHIHT S, FiT, 3. 5HICBWT, AiRLER
M2 A RIFICB W TEITT 2BEOFIAICE L TR 5. &%, 3. 6 HilZBW T,
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FERZINE ORIZERIRNS, EHTEDOH B LOME ~DIREEZ M 57200, 4
MrTEICE L TR 3 5.
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3. 2 &inF

21~59F CEHER: 2 5F) OFF 2 4 AORFAR LORFR A (R34
34, BTRZE: 2 14) RERICEBNLE. EBRBNEX, 2EAFZTHY, E
WRNETARRE &, IER e (IRBMEAE 2 ET) 2F L. 7eds, RSB
FIIARFBRO BIZE LT, FRNIZH D ST oz, EBRSIFICx L TiE, E
BRI T DL DN TR Y, £ ERELARTIC, EBRBINE B 56 EmC
FoAvT7r—bFarvtry Nafe, RERIT, FOTLERY, AExtgs T 205

B HR AR B2 OARE 2 T Tbh .
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3. 3 VYOREHICEHIKE

FEBRSINEIL, USB 2 B a—&~ 17 % (GM299, TeckNet, UK) ZfiH L7-. &K~
2%, VAR— L= 125Hz TF =X ¥k %17 9 728D, 10—V /L OTEHE)E 8ms DRI
BEHEZ. N— =i, BOUSB 22— <7 % (MA-BLOR, Sanwa, JP) %
fEH L7z, 7o, /N— hFr—0O~ U RL, E=FEEICERI NI — Y VIEB O
WIFBAR LW I S ICRE SN TV 2, I — Y L OgIE, Fig.3-3-1 12789 LCD €=
% (Diamondcrysta RDT233WLM, Mitsubishi, JP, £ : 1024x768, U 7L v = L —
k60 Hz) IcRRSNTe. ERSNEN - EOMBE T~ v A 2@ EB) 2578 5
EFITICHBNWT, 45BPM OT VROV FEHETH A hr /—24 (MA-1, KORG,
IP) BMEA STz, 7el, =X MEE Lo h— /v oiEdh, FEERFE ) Visual Basec 2013
AL TIER LAY Ao 7a T ML - CTHlfl Sz, SEBRICER LTI, Bl
fL7 v /'Z K% J— b PC (Surface Pro 2, Microsoft, USA) |2 X 0 ST L7z,

AREBRICBT DAL, Fig. 3-3-1 8 L OVFig. 3-3-2 IR T L D IZE =X Eh LIC
RRENDI—Y VWG &, N— T —DEIET 5~V A Th o7z, — Y BB
FERBINE O~ 7 ABEIZ LV =X EHE LA ET T 570, ZOBRICERSINEO~ U
AEMEIZHRI LT, BTEDXA LT 7 (3. 4HiTatikd %) 26 L CEEBN L. H—
VBT, Table2-2-1 1R L7 PARFERRICH T D — Y ABHg LRI CTH Y, +FHo
EREAL, VA XX 7mmx7mm THDH. H—YIILOEITEEAT, FHROE =X HH
DEITABTH 72, 2B, ERBINEN Fig. 3-3-3 1”777y b7 4—As ETwD
AuBEIELHLEEDA by A~ O L, £ =FHiE LT — Y L NEE) LG5 R
B, EHHH30emIZERE L.

F72, = EOA— 2L, Fig. 3-3-1 (IR T EITHA RA A=V %
TR LTz, KIA KA A=D1, 73— hF—MNFig. 3-3-2 |- T AT —Y ETCHHD~
U A P ET ABRIC, HEBRSINE O~ v XEH) L [FROEE A LB T 57 DICFIH S
7.
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RERTT 1k
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Experimenter’s mouse

Fixed time lag |

I—F = Guide image |
_ Screenl

Cursor

Time lag (7step)

e _A_ -
1
1
1
v

Participant’s mouse

Fig. 3-3-1 Visual stimuli: movements of Cursor on monitor screen and experimenter’s mouse.
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%

Screen to hide a guide image

+*

\

Cursor

L.CD Monitor

Fig. 3-3-2 Cursor displayed on the LCD monitor, and Experimenter’s mouse which was
manipulated on the stage. Guide image for experimenter to follow was hidden from participants’

view by the screen.
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Left
“"Stopper Stopper >

1
kS

" Participant’s
Mouse

Platform

Fig. 3-3-3  Platform for participants to move their mouse. The guide rail and the right and left
stoppers on the platform were set to guide the participants to move the mouse parallel to the length

of the monitor screen.
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3. 4 WBEAGETOREFHEITORERRE - T

ARFET, ERSINEOEE LIROIFEZRHMET 272012, EEREMFL LT, Fig. 3-
4-1 | 27”551 Self, 414 Other, 2&f4 Both O =FE¥EA % E L1z, 2 TOLRMIZB T
FERSINEF LT =2 i Lo — Y VOEB 285 5 L FRFFZ, X—hF—D~v T X
ZBIEE LT, S Self ICBW T, ERSBINE I~ U A & A ISk ER) S 7z, E
BRI D~ 7 AN Ko THEEZHIE S5 7 — Y X, ERSINE O~ v A TEE) X
LTCHEDZ A LT 7 aAt G588k, E=4lE EOF.LE2BELKET A Lo EE) L.
NR—=hF—=IE, MO~ 22 HFTRET 22, ERSATHRICEN S oo, FfF
Other 28\ TiE, EBRBINEIL, v~V AZHFTRT 23, EEEITHICEN S/
MoTo. =Y VX, ERBINE N~ 7 AOEB) 7L E 583 2885 TR R R
kST — 2% LC, AECER L=, X— b —i%, EBRSIE DS Self (2
BWT~ U AZENT O LRRIC, BHEO~ Y 22/ ELIER S 7. 5k
Both (235N T, FEEBRSINFE 15 Self & RO ER) 2 F24T L, /3— b F-—1F5fF Other
& FREDOEE 2 EAT LT, ERSINE O~ v A@E#) &£ =% @i Lo h— Y VEE O
(21X, 187 ms RGO % A 7 7 (94,281, 468, 655, 842, 1029, and 1216 [ms]) % &% /& L 7-.
F 7254 Both IZ8BWWT, /S— hF—0~ U XEH) & ERBNE O~ U ZEB) DO X
A LT 7% 377 ms ITi%E Liz. 5/ Other 1B W T, FANIEREINT-ERSINE
D~ RAEB) L N— M =D~ T ZEB OB O X A LT T AR 3TTms IZEEE L7z,

EBRBINE L, 51 Self 8 X G Both IZBWTC, 7T v b 74— ADLEFIZHE
SNTZA Ny R—=ICH =B E T, ~UREEAICEER S, v U AOELOEEES)
X, E—7ENEDETIC S AEERYIRE N, S— b —1F, &fF Other 35 L ONAfF
Both (ZBWT, AADMIRICHEE SN~ —F—MIC~ T ANEST 5 E T, Fig. 3-3-2
BILOFiQ. 3-5-1 [T T AT —Y ETv U R ER) SH 7.

EBRBINF O~ ZEE) L H— V) VEB OB DX A AT 71X, 187 ms MED ¥ A L
7" (94,281, 468, 655, 842, 1029, and 1216 [ms]) ZHEL71=. £z, N—FrF—D~<
ATEH) & S — V VEBOM DX A 5T 7%, 187 ms MO ¥ A 57 7 (-284,-96,91, 278,
465,652,and 840 [ms]) Z&XE L7z, 72k, ADHEEAAT L4 A4 LT 7%, h—YILDiE
R N— O~ U RAEENATTHIEEZBR L TV, INHDX A LT TRE
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2L, EBRBINEO~ Y AER L H— VY ILVER), BLOVU— hF—D~ T RIEH L
— YV ILEERNOM DX A LT 72U T, 7BEOEICEBIT DEHMINAHE & 7o 7.

B, = =0~y AEEBNL, S— N F—RNEBRBINE O~ T A EH) L EEOE
a2 TEBT HOICE=FHEIIEKRINDITA RA A=V EZHFO~Y T ATIED
ETCHEAINTZ. ZORF, N—FF—D0HERA R, A—VoEEHLARmML, =56
WCHE O~ A28 LigH 5 £ TORAMINIFMZIB L% 200 ms & RfED - 72
[37][38]. & BT, /= —D~ U REE L H—V VOB DY A LT THRE L, KRB
& O~ U AER) & — Y VOMO—EDO X A LT TEREDN, WINEVEE 72D 2 L%
BX L7z (AR L7 VR EICHIT D, 94,281, 468,655,842 [ms] & 91, 278, 465, 652, and
840[ms]). Z DL, FERSINE O~ U AEH) & /\— ~F— D~ 7 ZFEB) DR OE E X
A LT TNE, BA LT THREOHNE (187 ms) DIIHITITVMEZ ELD LB NH - 7=
R E LT, EBRBNEDO~ 7 AEE & R— N =D~ U AEBOMOBEEY A LT 7
I, BRE LSRRI ZZEE LT, XA L7 7R EOHN (187ms) @ 2 fFI2ir
VMEE 7225 377 ms IZRRE L. ZOHANE, Ak LI/ S— =D A R4 A=V
5 RANSRE 2 BB L C, HA KA A—T0F, &M Both I2B) 2 EBRSMNE O
~ U AEENIKT LT, F 1L Other 1281 2 FRIZREEE SN EBRSINE O~ A
I LT, 177ms DEEF A LT 7235 X )ICRES NIz, 7, /N— ) —
D~ AEH) L, ERBINE O~ U ZEB OO X A 5T 713, ERRIZIZEEOHE (377
ms) LIRS oTo. ZHUL, N— b F—E A RA A=V EIBIZEICEVEEOD
Y UALESHE LD, N— b —OEENCHT A EEA MR E ENDH Z LI L
DHDThole. FEOZ A LT 7L, FRERPICTERI I, FEBRKE THRITRITSh
7.

FERSNNE OEB) LR IR E % FHli9 2 7212, EEGRITZ L2, EBRSBINE RO
gﬁﬁ’i’ L7-.

B NI YNLEENL TS U E LT
EERBNMEIL, UTO4-5DRZEOF NG —2SF RN L CHE L.

SN . BT, MET, “HOLMTF, EH 5 THEN
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RIS D “FBF” 1%, [HREIZES S— N —%$5T 2 & 2 EricERS g
WA L72))

ARFERRIZBNT, BOB L UOIE, ZfF Both (23861) 2 EBRSINE OER) EIKOIF
BEFHET 5 Z Elc Lo THRET SN2, BRIGIZBAL TiX, Z&fF Both & 44 Self 128
J 5 RRSINEOEB EAROH SIS T omB a5 2 & L, &KfF Both &5&fF
Other (28517 2 ERSINAE DR EAR DM A (25T 5 I 2 ik 25 2 L I2 Ko TG
Shr-.
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(a) Self condition (b) Other condition (C) Both condition
Experimenter: non-move Experimenter: move Experimenter: move
= -\\‘. G, {”_\‘
'( \ J( \ / \
Y R . W1 A
Constant e Constant —
ime La = Time Lag
Time g; : I 2 .‘_4
I Cursor (moy|ng Tk
Cursor 1 automatic l_vfB 1 Cursor
— I = S—
eemit = e -
Time lag Time la Time lag
! (7 steps (7 steps 1 (7 steps)
: Monitor Monitor : Monitor
i‘l ”.3 *;” ”.’ S
\_," k\~_/ '.\‘/,
Participant: move Participant: non-move Participant: move

Fig. 3-4-1 Experimental conditions. a) In the Self condition, the participants moved the mouse
to the right and left continuously with their dominant hand. The cursor controlled by the
participants’ mouse moved on the horizontal center line on the monitor screen with preset time
lags associated with the participants’ mouse. The experimenter held another mouse but did not
move it. b) In the Other condition, the participants held the mouse but did not move it. However,
the cursor moved automatically based on data on participants’ mouse movements recorded during
the practice period. The experimenter moved the mouse to the left and right continuously with his
dominant hand just as the participants did in the Self condition. ¢) In the Both condition, the
participants performed the same movements as in the Self condition. The experimenter performed
the same movements as in the Other condition. Thus, the Both condition combined the
participants’ movements from the Self condition and the experimenter’s movements in the Other

condition.
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3. 5 ZEEBFIE

FBRIE, M Z M 7S EIC B W CERM Sz, Fig. 3-5-1 IR T & 212, RS
FlX, LCD E=F k& S el zeA T/3— hh— & 60 cm BEfL Cxbmm L TRy 112
HiE Lo, 708 LCD E=#1%, E=ZHEEHLO ki & EATIZ E 2 < X 9 IZRE
STz, FERBIMEMOHO FIZiX, ERSMEDR~ V AZEBETL200H L LT,
FES59em DT T v T A — ARHKE SN, BB, Bl 7 v b7 A —AIFIHLO T
RE SN TNDHD, ERBMEOFOEBE, BLO~ Y AOBEIXL, ERBINEAY
MHIXRD Z ENHkE o=, 7Ty b7 —2Aa EIZiE, Fig. 3-3-3 (IR T X
A Rb—n&, EADA KNy R=RREINTEY, EBRSBINFIEITA FL—rIilipo
TEHADA by /N—IZ#EMT 2 X0~V A2 BT 52 L1280, E=HXEE DKL
Ik L O TICY U R BT 2 L3 A[RE & 72 o 7.

N— M llZiE, N— =2, BE= A EEOREIZK U TETIZY U R 28 d
72D A7 — (width: 9.0 cm, height: 5.7 cm) 23E%E SNz, £ EF=FEHD/X— K
FT—NZIETA RA A =T DBRRINTED, A A A—=VITERSINE O R 2700
X 91T, Fig.3-32 I RT LA Z V= TRIN TV, N—hF—I%, Ad L7z &
INCHIRHA RAA—TVHAHFO~Y U ATIE) Z&ICLY, ERSINHE & [F UiEd) 4 =
L7z 7B, EBRBNEX, T=XEEEOI— Y VOER, EBRESNED~ T A
WX o THIEI S D (5fF Self, %4 Both) 7, & L <IEEHITIZIW THANI Lo
SNTERSNE DO~ U AEB)OT —F & nllhilffl &b (5 Other) Z & ZFAi1IC
BRI S STV, fE> TEBRSMFIL, /X— b —O~ v REE, — Y /LiE
FOHIEIZ D> TN & ZFER L Tz,

S HITFig 3-5-1 IZRT L 512, EBRSIFMIZIL, Fig.3-5-2 IZR”"T~y RL A &
F VA RN, FERBINE OFEHOMEZ EET HIOICKEINLT (Fr X M
L CliX, Fig.3-5-1 DEMEALA BT 272 DICFEHABIE LT\ D). FEir, EBRBINE
ITEE L B A TN E N~y RUARMEF U LA MIEEDLZ EICLY, B OHEEZEE
L7z, ~y RULAMBIOF U LVA MLV, RSB OMWARH.O G T =4 B D
Ul TOREBEE, 0 42em ICRESI Nz, £z, ERSINHE OFRIT ML, APz
*FLTB0° IR E S NT-. £/ Fig.3-5-1 12T X912, BodhE 2EBRSINE H S )
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BRAZNEITTH70IZ, A7) —rR—FRREINTZ. 2Tk, EBRSN
FIXEFAITTOBHGOMOEE 2 WD Z &L eholc. ERBINEIL, 61~y R
RrrmAERML, ERATHE, STy b7+ — A ETEHT LB U ANGA LS E
EE~Y AT TLH10DRTA A X & B

FER T, ETFEBRSNF L, SERITE L T3FHEOFMH I LI TBEEOX A L7
JE05 1ty NORITEITo7o. ZOMERITTIE, ERSINEIIA e/ —L0
7 2R (45BPM) ITHDET, A~ U AL EES) S 5 @8 2578 L7z, iR

BT D IFEOFMEOFETIEFIILL T O#EY Th oz,

250 Self — 4&f4 Other — {4 Both

TREFITOSRME Self IZRBWTIE, EBRBME O~ v AEENCET 57—, PCIZ
ek SN, AT —21%, DIBEOSME Other (8 RIT, BLOAKRTT) IBWTh—
Vv HEICER S E LD SN, ok, A LT 7 OMHE, BEXUA ~ha /
—LDTVRTHEEEND~ T AEBOT VRIE, ~TAOEB L, XA LT T EHT
A — Y VEBI O AR L 2 2 S0 K D ICIRE Lz, H oS & AR
WOIRIE & A ONAMZEE BT 254, HEhERERICEEE2 525 Z LR ERSN
TWAT7D, ZORBEHRTHAZEAZHNE LTELDOTHH[34].

HERITICERV T, AT FAT SN, SO OEIAFL, EHRSNEM
TAHY o Z =T A% W TRIE LTz, FARFEORITIE, 9 10 53 ORE A2 B 7.
FEBRSINEIL, ZNENOFRETEITEREL T8y o TE2ITo72. 1y FoR
ITXT BB DL A LT IO I, TNENDZ A LT TRERESNDIEEFILT
FAMEE T, ZNENOERSINEIL, FHENOEMSET LIZEE 56 [EORITEIT-
7o (3 FfF 2R T 168 [H]).

FBRBINE L, EBTEEROIFE LTI T 57200 4 SO, HE ORI
HITWEIE % 1 DIRINT 5 L 9 FE/R &7z, Fig. 3-5-3@)ICr3 &L 912, Al U723
EKOIR/BBIZET 2B & 4 FEEOERBIL, 2 FN0ORITRE T T2 L ICE=HH
i B FoR &tz EBRSME L, Fig. 3-5-30)ICR"T LY I —FR— K&\ CRIE %
BINL, EIEAERILPCICESINT. 72k, 4FEOBRKITE=2Hm LiZ 4 A7
DTEFNEIZFER S, ERBIMNF LT =Xl E OB OB RS 5 Jmh % —
G2 L CEE Lic. BRI OE =2 B EOME &t T 2 —OE X, il
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BRESNTEBATRE C IR SN, TN ENDX A LT 7 2 L oiR1TIE, Fig. 3-5-
4ITRT R ICEfTENT-.
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(a)

Participant Experimenter

~—— Headphone

(M

rHcadrcst \
| \ 7‘4

Screen Experimenter’s < /"’4)
“ board mousc =

\e
Monitor ‘gl_d_g';’ i

kfil!’!i(’i!’ﬁllll'.\ mouse

Platform

(b)

Experimenter

Experimenter's
mouse

Stage

Screen to hide
a guide image

- 'l”
O

B : 2
o y o E
Key board Screen board

1o answer

Participant

Fig. 3-5-1 Experimental system. a) Side view. A platform for the mouse was set under the desk
on the participants’ side. The participants’ hand and the mouse were thus hidden from the
participants’ line of sight. During the task, the participants observed the movement of the cursor
on the monitor screen and the movement of the experimenter’s mouse simultaneously. b) Top
view. On the experimenter’s side, a stage to move the mouse was set along the length of monitor
screen. On the screen on the experimenter’s side, a small guide image, hidden from participants’

sight by a low screen, was displayed for the experimenter to follow.
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Fig. 3-5-2 Head-rest and Chin-rest to fix participant’s head.
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Who did you feel was
manipulating the cursor ?

4 R
Myself Experimenter
S S
4 N\ [
Both of us L Nobody
/

(a) Monitor

Upper-left key Upper-right key
-

\L . . /
Lower-left key Lower-right key

\;. . //

4
(b) Key board to answer

Fig. 3-5-3 (a) Prompt and four answer options were displayed on the monitor screen after each
trial. The answers were recorded by pressing a key. The four answers were displayed at the corner
of the rectangle, and (b) the participants pressed the direction key corresponding to the positions
of the answers on the monitor screen. The positions of the answers and keys were changed after

every predetermined number of trials.
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Fig. 3-5-4 Order of the procedures for each trial for each time lag. (1) The word “Start” was
displayed on the monitor screen to instruct the participants to start moving their mouse. (2) The
participants moved their mouse to control the cursor in the Both and Self conditions, and the
cursor moved automatically in the Other condition. The experimenter moved his mouse using
similar movements in the Both and Other conditions. (3) The participants stopped moving their
mouse when a beep sounded after the mouse had been moved five times to the right and left in
the Both and Self conditions, and the cursor stopped automatically after moving five times to the
right and left in the Other condition. (4) The question and answers were displayed on the screen.
(5) The participants selected the answer that best matched their feeling from the four options

provided by pressing the key.
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a Self condition b Other condition C Both condition

3833
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L

Percentage of participants’ answers
2

94 231 468 655 K42 1029 1216 284 96 91 278 465 652 840 94 281 468 655 842 1029 1216
-284 96 91 278 465 652 R40

Time lag between participants”  Time lag between experimenter’s  (upper) Time lag between participants’
mouse and cursor [ms] mouse and cursor [ms] mousc and cursor [ms]
(lower) Time lag between experimenter’s
mouse and cursor [ms]

Fig. 4-2-1 Percentage graphs of participants” answers. a) Self condition. b) Other condition. c¢)
Both condition. The horizontal axis for the Self condition shows the time lags between
participants’ mouse and the cursor, and the horizontal axis for the Other condition shows the time
lags between the experimenter’s mouse and the cursor. The horizontal axis for the Both condition

shows both of the time lag sets.
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Fig. 4-3-1 Evaluation of agency attribution to oneself. a) Ratio-A: Average ratios of participants
who did not feel that they were controlling the cursor for each time lag in the Both and Self
conditions, including the answers “Experimenter” and “Nobody”. b) The average PSEs in the

Both and Self conditions. Error bars represent standard errors.
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Fig. 4-4-1 Evaluation of agency attribution to others. a) Ratio-B: Average ratios of participants
who did not feel the experimenter was controlling the cursor for each time lag in the Both and
Other conditions, including the answers “Myself” and “Nobody”. b) The average PSEs in the

Both and Other conditions. Error bars represent standard errors.
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Table 5-2-1 Visual feedback specification.

Input compared Both Self

condition condition

with the outcome (cursor movements) for
agency attribution

Information related to participants’ actions,

including efference copies of the motor O O
command and proprioception.
Visual information related to the 0O %
experimenter’s actions.

73

Other
condition



=
o1
it
2
S

5. 3 ZHRBOEE

TEATIFZE[33] CTRE S NTZET /MW T, EE# RO (AU ~Dl)E
1%, FIERREBLBIZESS A AT v I IV ARSI D EE 2 b D “HE)
FEROER” 1L > TEREND O TIFELS, FITHEEH TREMRLIIZESL b
v IH AL D, EEVERTHD LD BRI E L OERSRD D
EHEI SN TWD. 20 RN ICBWTSRENAE#RE LT, RIFFRIC
W, EBIHIENICE D 2 ERIARA B X 5ND. Thabb, [h— Y VX E M EE
LTV, =y~ o 23R L TEESTS ), Th—Y ViifEiT~ v 28Ik
Tl FTHD.

ARERCBIEE S VIR 2 E B EIROMAE ~DJRIE I, Fig. 4-4-1(@)12~ L7z &AF
Other & &:fF Both IZBIF A — YV E/RX— N F—D~< U AEHOMOEADZ A LT T
BT AR (Ratio-B) 28, [EOQX A L7 7IZHIT 54E% (Ratio-B) LV H, XViEKn
ME~DIFEOFREZ/RLTWND Z EnD, AR L7ZET A THERI S D O L RERIC
Fyfﬁﬁyﬂﬁmﬁﬁ<%®&%2%ﬂé.fﬁb%,ﬁ~ywkn~hf~@v?
RO OBED X A LT TVE, 71—V NVEBR~ 7 ATEEET L TND Z & 2B
LTWDD, — XA — YV VR S~ U Z#EENZ AT T 5 2 SITAEVHRWV. - T,
PE I 72 EB) EROMFT ~DIREIL, ZOFFMFFRIZE SN TADF A LT 713 LT,
LV ERMIE~DIRBZ R LIcbD LHEISND. Ll —FT, RERIZEN T
FERBINF R L TH— Y L OFEICET 22 EM L Tk Y, $ERAYEE) KD
fH~OIFIBIX, 725 FEERSME O Tlx7z < EBRSINE O FBRER & L TEE
SN TND. SHIZERSINEIL, /— N —IXEOES) LR T & B -
THY, EOEBTREM D RVEITIIGE[24])-[32] L 1X R 0, i (X—hF—) %
BEOEEBEMRE L CLYAREREWVLO L LTHBTT 5 2 &3y, oF 0, $550
IREE) BRDOME ~OIREIX, RR LIZET MBI HAR AT v 7B L5 “HEE)
FRICET 2R 280 FBNRER THLEEZOND. MFE LT, $ERARE
B EROME~DIFIEIL, B RLT v TUFLE ~ o 7 RO WG & e DO

WCEVIERESNDHDEBER LD, AERIZIEWTBIEE SNSRI 72EB) IR D
F~DIFEIL, FATHFZE[24]-[32licB W CBlIE ST, T hy 7 X 7 UAALHIZ LY

74



=
o1
i
2
S

R SN2 EB EROME ~DIFE &1, AR50 THD EHNEND. £z, AT
AFFE[B3] CIRE SNTET MZBWTIE, by XU ALBRIZIS T 5 HRiAR O 22

BALT, ZOREIZS U ZRIZONTEE R LTV, ZHUTk L TARNSE CiE
AR L7k 902, AD XA L7 7T 2 Faia L, EOER) EARIZEIT 5 Faiknak
T, EEBEEROIREICKT 2 HEN R L Z LRI, ThRbLARIFIEIC L -
T, FHIARROREIC X - TEEEAROIFE IS T 2 BIIR R D LW IO FT- R iz
BHZENTELLLDEBZ X TN,

Flo, BEREOR VAT ¢ v 7 BHOEEIZI T, o Both (23517 5 H Lokt
T HIEE RO E A2 F T LERIZEBW T, Fig4-3-1(a) & [FEEIC T 7 281ms & 468ms
M (thEHE~T 207 Z7OEANRKIET ) Ty U ITRELNS. ZOVy 71X, —
FHOFHMNY (B~ T R) IC Ty FENDZEICLY, BHOIKT 2EE) =KD
BARELSFRELTNDZ LICELDAREERZ LS. ZOREIE, Bon@nLl T
WD EW D FRTEERD, B Ik 5EE) FIROIRR ISR T 528N, B~ ADT
TOEADFHIE U TRAEDZ ZLICED2bDEEZOND. ThHOLAFRE THE S
NT-ER1E, Bnd U7 FRTanakic S, EEHIENC 0 B IGRAERRICPE 5 ik ol
Haeate, EROERBHARD IS >T-EHRBSTHD EHRNESRS.

75



=
o1
it
2
S

5. 4 ERHMEHEERENSDER

ZAVETIC, FETOBERITEE LoED, 37 —=a2—Rr VAT LAOBHRT
B < HE STV AH[40]-[46]. 26 OHFZETIL, EBhATEF (Premotor cortex) 5 &L O°
TEATA/NEE (Inferior parietal lobule) 73X 7 —=a2—8 v A7 AZBH#E L TWDH Z &R
IRENTWD. F, D OMINEALIE, A OEE 285355771 Th, £
7o By B &3[R CEE) 2 9 5 BRI b FRRISIEM LT 2 2 L ameinTnd

F o CHEBFTE I X OVFEETE/NEL, EEEAERICERE L TV A Z E RNl S
TWa. EBIRTEY, EBOFEICBED 2 M CTH Y, FRIER) SRR A I U DI
EMEALT D 2 E M HILTWA[28][47]. £ 72 FERIE/NEEL, HEEh RO AR IZIB 0
TREIEHR ORI 72— B AT T 28810, FEAZEZ R -T2 enmbhTnd
[2] [16][28][47][65-67]. F7=, EBRETEHILBATEEASE L mUVEES 24 L, T IEEhH 1
B 5 Z LR S T\ 4 [64].

ZOX O\ EBRETE S L OVFERIE/NEL, B OOER) &, A ORISR ES) 2 85T
52 ORI L - TIEMALENE S, FRHATIIZE TIE, ERBINE N ES) A2 4
EICK L OB SEGEIC, THEPEMEERLLT L2 ZEPHESNATVDS
[16][28][48][49]. Z#uix, & DOEBZBLET HEIHEET DI T —=2—n v AT
DZBWTIEMEAL U7z FERTA/NED, RIRFCER LR OMF ~DIFB Ik L THE LIS
DL aRE LTV RFEERIZI WD THER S LT85 22 B TR OME ~DIFE I,
5. 1H#iTBEELILIIZ, My T XU AR DHWNIES ZT Tidel, A
LT T L D EBER 2 EATHD EEZLND. Z ORI 2ER FROM
FHAOIFBIZEBT 2 BB, SEITAFE[BO]-[B5] CHE SN TWnd L H i, thFED
BEEZAEOLOLE L TR LGEDLI T —=a—ar VAT AOBENTE LTV &
RS D.

ZO X, BOMT O EE) & [FREROEE) A ME 0T O O BT SR, EE)E
KOBC~OIFRE L, $ERARER EIROME ~DIFEOLB ORI, Al L7z Ehal
B LOVFEATE/ N EEZ N LT, MO OME/ERNELC TS Z EBRBINS. T
FHEAERAD, AREBRICEWT, &M Both & 54 Self (k1) 2 EE) EMREO B & ~D
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JBlcZE (PSE D7) NAE.LN-Z L &, B LS Both & 554 Other I231) 2 85R A7
HEEH EAROME~DIFEIZE (PSE DOFE) NALNTZZEOHAD —2LEZ LT LN
TE 5.
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F1ETIE, FFROYERERN - FitE R Lz, ETHROERE LT, FEE s
T2 Eh K L EE RO IR B IS U CGEIICI 21T o 7. G, SRR E L
TRD 4SO AR LTz, ORKEEENC IS 1T 5 EE) F AL, FRIEHR ORIt
LT, HERES & FROME 2R3 2. OAMIE, B0 HSBFATT D ikiER) & [FER
DEE Z ET T HMEZBIET 256, BOHBAPEOEHEERTH D LV D FRTE.
ICHSWT, BRICESHERZIRE S TS0, b LIk, EoEE SRR 5 5
R IRWSATAFIEIC 81T 2R & AR, o L CIEB) R R 2 IR 8 S E15 2 0.
QHZHENEOEH TR TH D &V ) FRIFHEZ AT HICOEDLL T, EFIIX LT
EEE AL R S ER256, B BSNIFEITT DkESD) & FEOER) 2 EITT L1
FHEBETL5E, BClCHT 2 EBEARORE &, thEICxHT S EB E RO IR,
P T 200, b LLIE, FRHZELH D00, @B B HNETT HilkihES)
& [FAEROIER) 2 AT T D thE 2 Bl T 5256 OB TRORIEIL, B2 08 EHT 5
B0 B CACK T D EE EROIRE &, hF OEEN 21T 2 BI5 T 2 BROME 1T 5 EH)
FROFENEIZFEFIZAE LD TH D00, 2 b OBWIIX L CHMgIZEIE T 5
I, v~ A EE S5 2 MEOERERET S HEHCBE LR L.

# 2 ETIE, BMOIZST 2 T FEERICE U CREMICRT 21T - 7=, T 38R T3,
fkpiEE E LT, ~vAD (- f) HEEMNCL Y E=2Em Eoh— Y VEET
HHE AT HRRE LTs., TOBMCHCEEE L ToO~ U AE;CHT D, MREEHRE LT
DH—=IIVOBECHA LT T o535 LT, MREEHROBILELFEH LIZ. £R1T
DFEMEZ LT, HEB AR T 2 EMICH L CERBIEICEE L TH BV, MR
HWOPEIEDTEE LRI KT DB LA FHME L7-. FERE LT, BHRODMWIZT 5 [E
B LT, FATHIRIC I T 2 B ER) FATIRE & [RARIZ, # A LT 78T 21290E- T,
B EARR A BT DA D 2 E MBI SN, R FRRIC, EREnE DL
DOIEB) EARE A BT HRICELTYH, 2 A\OERSBINE ZRVT, EBRBINEL2E
DFHDOBE L RO 2R Uiz, £72, AT ORR L T 5221k, A
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CLOOESE) & ETE RO XL 23R Lo, HWEh AR A RE L TV D IRENIEET 5 AT
HEMEDS R X 7=

H3ETIE, HRO~OITHST 2 FERICBE L CHEMICRIA 21T o 72, EBRTIE, 7
IR L REED X A 27 % FATT HBEIC, 23— M F—RBINF & FREIC~ 7 2 DL ES)
BFEIT L. SHICKHEERE LT, BMEL TN~ v 2AONEET 2 FTT 256 &
N N =R~ 7 AOHEEZFETT 562 A7 L LTHRELL. *B, <
DAL T — Y VOEBOMIIE, THEREFERICY A LT T 525352 LT, AR
TEMOBIE A FEB L7z, FRIT0FEM Z &1, EHEARKROIFBICET 2 ERMICH LT
FBRBIMEFICEIZE L TH B, MREEROBILEDER FIROIRIEICHT 2 ELENE
VDS C Rl - 3T L 7=

FAFETIE, BRO~OITHIST 2 EBFERICE L CEEMICH 21T o7z, 7, %
NENDE A LT TITHBIT HERSINEORIEREZRE N L. airillEER X0, 5=
BRI, FELITERD LMo TWDICHELLT, —HD XA LT 71BN T,
IN—= R =N —= I NVEFHE L WD EK U 2R LTz, £, ERSBNE T —
Fr—b—IZh— YL EZHEL TS LR UEL 2 2R LT-. &5, &4 Both
B L OGA: Self OFEFRICB LT, EBRSINEN AR I — Y NV EHIE LTV D &3k
Upnolz) lREHH L, Aitb R LY PSEAXRMEL 52 & T, TNENOFRMICE
J % H ISk B EE R OIFE A R L7z, 72, &M Both 38 X OGA: Other D
FICBLT, EBsnEn Mg OS—hFh—) DI —Y L ZHEL THD S ITE Tk
Mol RERH L, ARttt L0 PSEZREL D5 Z LT, TNENORBIZEBIT D
&1 2 IEE FARD IR E 2 i L7z

F5E T, EMRAICICL TEEATolo. ERFERNG, EBRSBMEILHHN
HOEH TR THD EH->TWHICHED LT, BE & RROEE) 21T 9 fthF Tk LT
EE LR AR S TG 2 2B L. hE OS—FF—) B —Y A ZzHEL T
WD EWIERIE, FRIIKLTEY, RERZ AT R T 2 @B EAROME ~D
g & R LT, $ERMER EROMEBE ~DIRE LRSI L L Lz, E5IT, 8RN
7REE) RO ~OIR BRI, EEH RO H C~DRE & RRFICAE LSS Z & 2R L
7z FetRlZ, et Both IC81) 2 H OB L OMLE ~OIEB EIROIFEIX, F0F Self I2F
I HEEBN RO H DR &, S0 Other (28 1) 2 EE EIA DA ~DIRE D2 5
MAADETIIENT L 2R L2, 7, EEHTIROIREICKT 5 Faimako 28I
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BILC, AW CTHIZICELNIZAM ISR L TELR L., &6 ITHRIENG DELET
it A CE LN R I T — oo — L VAT ALDOEDYICEH L TEE L.

KimXOfEFwme LT, ETERSINEFZAFPEOED LR THL - TVDHIZDH
B 59, HE L REROER) 21T 5 thloxt L GEB) R A IR S 5852 L2815
LTz, iz (5= R =) BH— YL EFIFEIL T D & W) ERITFFRICK L TR
D, A& JATIFFRIC B 23EB) EIROME ~DIFE & % LT, $ERI 72 E T K
DFE~DFBEFESZ L L LTz, &5, ERNES HAOME ~DRBIL, EH)
FROHCO~OIRE L FRHICA LSS Z &2 DT Lz, &%, & Both iI2d1F
% H OB L OMME ~OEE TEROIFIEIL, FfF Self ICBIT 2B EEHEOH O~DIFE
&, Z:ff Other (285 1) 23EE) EARDME ~DIFE D H 72 2 A/ b TN 2 & %20
ST L.
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7. 1 HEEFHON)I— 3>

TAHFEERTIL, MPEEENZ BV T S BHIEER OE & RIS, MRIEHROZ A LT 7
DSEEINT 21206, EEEREAE T T DR T 5 2 & 268 L7y, fkiE
e L TERTHRY BTk, ~ U A EEHICE TR EB ORTH - 7.
HORS T E) & ARGOES O 2 2 IC BT HEE EREROME 27T 572012l 356
WAk x 0 2 A TOEENCE L CTHRET 21T O MWERNH 5. KT, AEIED EFTunen
I HAREENC, A OB EOB) X TiEian L EHEAEENCRE L CTRETT S 4%
ERbDHEZZ TN,
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7.2 APRTa4vIBEBELUREZEELI-RE
Fi&

PSE (225D < & 5F# T OEE) RO IFJE O ELIZER U T, SR DRIZ =R
MHLTCaYPAT 4 v 7% E7 4 v T 47 L, PSE ZHHLTWD., LrLAanb,
EWHRE O AT v 7 BEEGERIC XL D PSE ORHICELUL, 74 v T 474
ZICER LT, PSEICRRENE LSS . AR OREICBWTIL, AiRE7 14 v 7 1~
TICBTHEEEERBTRETHDL LB LNDN, BURITAREE B8 LI RETE
IFTRE SN TV RN, AUFFETIZIEATHIIE & RIARMIZ PSE 2 Wz tiE A28 L
TW5. FFkmICIE, PSE DBEHICBIT 20 V2T ¢ v 7 BEGILORREE B LK
ETFILEORFENEEND.
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7.3 ZFRIMENEHERDIFRICEZ HFZEDME

s
=

5. 3HITT/RLIE L ST, AW TITFRTAROREHE, B X OEFOMAGDLEIZX
ST, BEFEROIRBIZE 2 D ENRR LA 2R Lc. BIREIZIE, AD X A L
7 7T 2 AT E, BEOEB R T 5 FRiaE T, EEB R AROIRE ISR
DECENRI D Z LR SNz, £, BOMNEINL TS LV ) FHEO, B
X D IEE) AR DIFEIC KT D BN, tE~ T AD T T DOIEADFFITIE U TR
L AlREME b MR S LT, ARBFGECIE, 572 2 FRIFFROMA G O OFEIZE L T3
FTHBIEIZ L TWZRWNDS, FFRANIZ 2 & OFRTEERIC BT 5 Sl 2 fulil L 7o 2R A2AT
VY, FRTEIRR ORI L O A G HOED, EEEROIFBICH L TED LD REgEr b
ZDMRETT D Z &%, PEREE & U CREBEBREN B X T 5.
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7. 4 BREEFETLHLEDERDRRE

AREBRIZBWTIE, ERSINE D EE EEROIFEZ EBNRERE L LCEET 5729
(IR 72 EEN 2 AT 95 Z LB TE LB X, TIRERICB W THE LN E LA T
LT, ~UAZLERICEB S LFEFRELHEHA L. L LR s, RERTHREL
k;o&,%%%M%ﬁﬁ@%@i%%ﬂofméﬁmmﬁwf FRBINEINAA >
F a9 O BIEEE 21T - T2 A BT 2B RO ME ~DIFE BT 5 BEHE
1o TRV, ZOWAEIT, ARER CHER S8R A7 EB) B RO ME ~DIF B4
U2 E D), £-FOREOEEEROH CA~DOIFE & OfMAE I L 3dEs
ICHRIROVRECH 5. [Fam CIlR~ 7 K5 1S, SATAFRIC R T HIEE) E RO MF ~D)F
BICBT DEHE, A4 v F 2T EOHRRBERZCIZ LTV Do), HOEH)FRIC
B9 2 HRIAR O AL ERICEH T 272012 b, SBAERICKIT 2 EBRBMNEE X

U N— M — i E) 2 BAER & XM TRFT 20 ERHDH EEZ TN D.

7k, HISEENIC IS T 2 @B FIROIFIEICE LTI, MkbeiES) & HIER) TR D RN
Bonsd EFPRLTWS. B2, AHFZED X 9 I254F: Both ICBWTH CEIED T 7 23
FEEDOZ 7 L0 b REWGAIE, MM (23 % Agency Attribution 234 U % & Tl
Ehnb.  BARACIE, HEhEY7: Agency Attribution 23BN L, “H4y EARTF” LEIET 547
—ANWDTHEEZLND. THEWEHEOARERN /7L LT, BRE) CIXEIEDIEF
HHEIZHIE SN D T2, L0 7 73/ SWEIEIZ Agency 28 Attribute S G W EHE 2 Hivd
e — 7 CHkEERNZ W TIE, BIEDIE ASBREICHE S vz, BB L
UM 12 %92 Agency Attribution DIRS (R : “Bor EMFE) BNAELTELDEEZ BN
5.8, HCBXOMEDO 7 Z7OEN/NSWGEIZBE LT, BURTIEFHINRETH 5.
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7. 5 ZFEHHFHEFEDORE

ARG I T, B E AR RS K ONES) E RO )R BB 2 R BRIk 5,
EERB NN O FBFmIC LS < [\ 2 VT, B EARES L OSES) B0 )T 8 & FE
U7z, EEBEREOFMIZEE L TE, AT W TR MR E &L LTA 7
Yvat e RL T 4 TR GILTWASE][57]. LR L, AT v a )
Ve XA T 4 TR, ML OEE E, FOEENC L > THIEE Z SN REROR O
Re kR 2 33 2 FIETH D726, RFSE TRETRIG & Lo fkfeiEdhic st L <k A
NIREETH 5. b biksaEdhic s\ O, BB SRR L OSEB SR RBE T
THRREDHA IV T ERET D Z EIREFICREECTH S, FLE5IC, TOEHICL -
THIEEZ ENTFEE R TIEh — Y L OEE) bk E# T30 TH 57
W, Al R XREHEER A ERT DL BEELL.

EE) F RIS K OEE) RO )RR IC BT 2 FEBRSINE O F8EHMEIE, 477 L bR
WA B L 288 (RN T R) 2ELHOTIHRWA, X0 BB 25 %
T2, AR LI=A T o aF i« g UF 4 7D X 5 ITHEEREY 72 34 R EE
0, EERBMNE QLIRSS EES S FHIRE D X 5 72 ZBRFHE R E OB N EENS.
Bl ZATAMFIE TR ST $E AN 22 BB IR OMME ~DIFJE & FERIC, EBRSINE O
HHRBERERF LZbD L LT, 9= RA Y 2= 3 VOMZENIEL {Thh T
WA[58]-[62]. T/X—= 2 RA U a—Va ik, FAROBFEZASOFLETE Y
T4 L, ALEOFLETNAZLRNT, BOOFLALMOFEZRHMLTT T v
THECTOND L, THTILHOFENR, #HETHLNLTWVWDHIHSDFO XL IITE LD LWV )
LDOTHD., TNN—=n RA ) 2—2 3 L TE, EBRSBINE O LEFHRICES<
BIEIZINZ T, 3= FA U 2—2a UBNELTWEIIC, 73— RORE2 %
DIRSEHEIT, BITICL2EKEYE (SCR) NAELL Z LRGN TND
[58][59]. FEBXIZIE, T/X—= 2 FA U a— g TEES BTl <, FIRFTARKIC
BO2BIREBZZ HGNTNDTD, BT FIENZDEEHEHTE 20IAHTH D
s, Bz, WEEEBNC IS 5 EB) RS L ONEB RO RBICE LT, EBRnE
DI X 2 BEXIEGUEF OABIRIEZ IR E L 52 2 LR D008 9 Mkt
THMEN DD EEZTND.
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F 7ok fE TN d 1) 2 EE) E AR K OER) ERO IR R 2 BRI FHME T 2 720 o
FIEL LT, IMRI D X9 REBIOA A=V TR EERWDL 2 bEZbRD. Z
DAL, 5. AEITHH L7oER) BEES JOER FEORBICEET S L E 25N
2 BN OTEENZ B LT, AWFIED AR IR TIT - 72 3D R H TOEZ BT D
ZLWEBAOGND. L, ARt EE M T 2R (R 7 —=a—n v AT L)
&, BO LA OB OZ NI D D INELICE LTI, KW TA ——F
YT RROEND LW WMENRDH DH[63]. 16> T, AW TEILE S NWIZERSINE OEH)
FRDIFIBIZEET 2703, IEBI DA A —2  ZFFIEIZB W THMICBIZE S 2 033
FRCTIEAATH Y, BAICEE L CIEBICERFIELRF T2 L6ENH D EEZ T
2.

o, AWZE A EBHIEOBAN R A RIS T 2L T, FEIFHMhFEZEAT S Z
EMTATREL 72 5. BIZIE, EBRSBINA DA OBPENEZBIE LoD, ~ 7 A HE2#B(E
LTATEDRRE (X7 A l—/b, RIRE) 2371 5. TOBROBRET TICE LIk
M, BLOEMS ZFHIIL, FHMEREL$5Z LI2XY, M3 55ERA T 3
EoJmE DL, X OHA CITK 2 EE EIROIFE & OEER L~ O 2 2 E o
HOHEIZEOTIS, FBINREIE L LTGHET 22 LR TELHLEZTND
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WCRBWTUT TR E LD bDTH L. AR ZED DIZHTZY, HIZHIHER T
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S BHIZ, =R EO/NIE—IEA (Bl FdaRss KEEERR) 12X, o)
HIEBPEICB W CTHEICT A A D v a U ESETIEE, Z<DOT RS AZTAENZZ &
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A, Hosled, BRI —EEICEESHT W LET. BRICBEELTUL, %<
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F2, “EMRBEBONRTIEIK, XKD FRICIE, AEOFEESEFRE CHICIWHIETE
ERSIEH N LET. ALF L BN RS THEZ1T 5 RN TIE, B AL ZTAHEZ B
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