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Recent studies in grapheme—color synesthesia has revealed that grapheme—color correspondences have been shown to be
systematically associated with grapheme properties, including visual shape difference, ordinality, and frequency. However, the
contributions of grapheme factors differ across individuals. In this study, we applied multilevel analysis to test whether individual
differences in regularities of grapheme—color associations could be explained by individual styles of processing grapheme properties.
These processing styles are reflected by the type of synesthetic experience. Specifically, we hypothesized that processing focusing on
ordinality or familiarity (closely related to frequency) would be associated with associator synesthetes. The analysis revealed that
ordinality and familiarity factors were expressed more strongly among associators than among projectors. This finding suggests that
grapheme~—color associations are partly determined by the type of synesthetic experience.
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Introduction

Grapheme—color synesthesia is a neurological
phenomenon where visual perception of letters and
numbers stimulates perception of a specific color.
Grapheme-color pairs are consistent in individuals, and
idiosyncratic between individuals. For example, when
shown the letter “B”, one individual may report blue,
another green, and others yellow. The several grapheme
properties affect synesthetic grapheme-color
correspondence: visual shape similarity and ordinality
(positions in a grapheme sequence) for hue of
synesthetic colors, and grapheme frequency for
luminance of synesthetic colors [1].

However, there are individual differences in such
regularities [1]. The previous study showed that shape
similarity factors were expressed more strongly among
projectors that perceive associated colors visually in
external space than among associators that perceive
colors in internal space (“in my mind’s eye” or “in my
head”) [2]. This result was predicted based on a model
for projectors in which cross-activation between
graphemes and color processing areas is involved in the
feature-component level of graphemes (lines, curves,
etc.). However, this explanation does not consider
associator synesthetes, who seem to rely less on low-
level visual features, and more on conceptual processing
of graphemes [3].

This study aimed at obtaining evidence for the
following hypotheses: Because ordinality and familiarity

reflect not lower-level perceptual property but higher-
level conceptual properties of graphemes, associators
tend to show strong effects of ordinality and familiarity
on synesthetic colors.

Methods

Participants

Twenty-six Japanese synesthetes (19 women, 7 men;
age range = 18-22 years) participated in the experiment.
Synesthetes were classified as either projector or
associator on the basis of the Illustrated Synesthetic
Experience Questionnaire (ISEQ [4]) (16 associators, 6
undetermined, and 4 projectors).

Color matching experiment using a CRT monitor
Visual stimuli and Procedure

For the 26 Latin letters, the color coordinates (CIE
L*a*b*) of each synesthetic colors were determined by a
color-matching task using a CRT monitor. The
participant was asked to adjust the color of the displayed
reference patch so that it best matched their perceived
synesthetic color of the test character.

Data preparation

To measure data at the within-person level, we used
the same method as previous studies [1, 5]. First, we
computed hue distances (Euclidean distance in the a*b*
chromaticity plane), and luminance distances (difference
of L* values in CIE L*a*b* coordinates) between
grapheme pairs. Next, we compared each synesthetic
color difference measure with three dependent measures
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of grapheme difference: visual shape difference [6],
ordinality difference (the difference between the
positions of two letters in the alphabet sequence, divided
by their sum), and grapheme familiarity difference [7].
There were 325 English alphabet letter pairs, excluding
doubles of the same letter. We computed separate values
for the hue, and luminance distance of each pair. To
measure between-person individual differences, we used
the ISEQ [4] to measure the subjective synesthetic
experience on the projector—associator continuum.

Analysis

Individual differences in regularities of grapheme—
color associations was investigated using techniques of
multilevel analyses. Two dependent variables (hue and
luminance distance) were separately modeled. The
multilevel modeling was defined as:

Yij = Boj + Bi(shape.diff.);
+ By(ord.diff.)y o
+ Ba(fam.dif f.)i; + 1y;
ﬁlj = Y10 + Y11 (syM. 31-)} + ly
Level 2 Bz =7Va0 +yaa(lsyn.ex.); + 1z, (2)
Bzj = VY30 +ya(syn.ex.); + ps;

Level 1

In level 1 (the within-participant level), ¥;; was the
distance for an alphabetical letter pair i in participant j as
a dependent variable. ﬁgj' was the mean distance in
participant j as an intercept. (shape.diff.);; ,
(ord.dif f);;, and (fam.dif f),; were values of the
shape, ordinality, and familiarity difference, respectively,
for alphabetical letter pair i in participant j. £y, 5>, and
[3 were respectively slope 1, slope 2, and slope 3 of the
impacts of the shape, ordinality, and familiarity
difference on a distance. r;; was the variance of distance

for letter pair i around the mean of participant j as a
residual error.

In level 2, B1;, B2, and B3; were the value of slope 1,
slope 2, and slope 3 in participant j, respectively. ¥1q,
¥20, and y3, were the mean of slope 1, slope 2, and
slope 3 across participants, as the intercept. (syn.ex);
was the value of synesthetic experience in participant j.
¥11,¥21, and y3; were the slope of the impact of
synesthetic experience on fSi; , f; , and fBs; ,
respectively. iy, (25, and pz; were the variance in an
individual’s slope mean around the grand mean.

Results and Discussion

The ordinality difference for the hue distance and the
familiarity for the luminance distance were significantly

2

predicted by the synesthetic experience (y;; for hue
distance: B = 2.30, p < .01; y3; for luminance distance:
B = 1.47, p <.05). Results showed that the impact of the
ordinality and familiarity was expressed more strongly
with associator-like than projector-like experiences. This
finding indicates that regularities of grapheme—color
associations in associators are determined by processing
conceptual characteristics of graphemes.

Table 6
Model Results for the hue and luminance distance.

parameter HUE DISTANCE LUMINANCE DISTANCE
B (SE) p B (SE) p
Fixed effects
Intercept
Yoo (Mean of distance) 56.60 (2.98) 0.00 ** 27.26 (1.12) 0.00 **
Y10 (mean of slopel: shape-diff ) 5.11 (1.00) 0.00 ** 0.02 (0.62) 0.98
Y 20 (mean of slope2: ord-diff) 12.16 (2.30) 0.00 ** -3.01 (0.87) 0.00 **
Y 30 (mean of slope3: fam-diff) 531 (2.64) 0.05 * -0.67 (1.46) 0.65
Slope
Y11 (syn-ex — slopel: shape-diff) 0.42 (0.32) 0.18 -0.04 (0.25) 0.87
Y21 (Syn-ex — slope2: ord-diff) 230 (0.79) 0.00 ** -0.51 (0.31) 0.10
Va1 (syn-ex — slope3: fam-diff) 0.70 (0.96) 0.47 1.47 (0.67) 0.03 *
Random effects
rij (Level 1 variance) 857.01 (101.36) 0.00 ** 396.58 (31.31) 0.00 **
Mo (Level 2 variance) 218.04 (80.07) 0.01 **  29.73 (7.37) 0.00 **
My (Slopel variance: shape-diff) 6.77 (6.81) 0.32 1.19 (1.83) 051
My (slope2 variance: ord-diff) 83.32 (47.00) 0.08 0.35 (10.02) 0.97
U (slope3 variance: fam-diff) 7452 (57.27) 0.19 9.19 (18.27) 0.62

*p < .05, *p < .0L.

Conclusion

Multilevel analysis revealed that the greater the
tendency toward associator characteristics a synesthete
showed, the greater the impact of ordinality and
familiarity to synesthetic colors. The results partly
support our predictions, and suggest that the kinds of
grapheme properties individual synesthetes process in
childhood are important in the formation of grapheme—
color associations.
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It is well known that face draws visual attention, yet its interactions with other objects in natural scenes are not well understood. Here
the author examined eye movements during free observations of natural scenes containing human figures, with systematically
controlling faces and hands. The faces were fixated as fast as a salient central object in scenes without human figure. In general, the
hands were fixated after faces. The critical finding was that fixations to hands were modulated by other objects. The hands were
fixated more often and quickly when they were looked at by the owner, or when the hands interacted with other objects (e.g., playing
piano). The results indicated that interactions among objects are critical to guide visual attention while observing human figures.

Keywords: natural images, scene perception, person perception, hand, face, eye movements, attention.

Frﬁ% * E B(J

fﬁﬂ&ﬁéhﬁﬁW\:kiﬁ%?EQ Al )
2O OVRENTER, T, L0 HERNZ, Az
Gl HARMEGE OBIZEFC, EEIXEI>FHEINTVD
DIZA D Dy, &R BIERFOGBEH AT > T2 D,
BERWNEHERLREFERE IS Z &0, BEERNO A
MR L T DGR BE LT W2 &7 &
NHEI STV 5 (Bindemann et al., 2010; Zwicker & V0,
2010) . ARG RICITEUIMN b 2B OMIEN G F
ﬂZof:&b, %@%@%%F&G:E@Zy%gﬁ%éo
ZOWFSETIE, FRICFICEHR Le, FEE0HEUSN
®§¢%ui,ﬁikfiﬁwbﬁE%& (-7 n
HTEDNANARIEZETRIN TS (e.g., Morrisey
& Rutherford, 2013) ., & Z T, HHE FONEZ M L
@ﬁ%,i%ﬁk%Lk%ﬁUﬁ%@@®Emﬁ$ﬁ
OEFEHZ1T 9 Z & T, BARTRED L 5 IZHfio
BENIEE L 5 2 TWDONEEERINCHRE LT,

Ik

ZINE VTN ERICSIN LT, ARh7etis —#
DEIG MR S T2 OB T4 7 frE, 130T —
Za TRt g L LTz,

AP B 6 S A e (Figure 1; &5
241, FH1441E1%) , ObjectZeft Tix1> D
FLOBIRS T 4L, ZiAAOI (area of interest) & L
2o ANWBITE N2 o 1=, Faced:fh TIZEAOIN
HY, FILRN - 7=, Resting Hand 514 & Interacting
Hand$&: 41X FAOI A & 4, BAZ & £ 727> 7=, Resting
HandiX{if ¢, L T2 WG, Interacting Hand i34 % F#
OREMIKREMEEHL TN D TSz, 2200
Face+HandZkf T, A RICHEIE FO2ODA0INH
olz, TXTOAONL, Wik - B - FEHTIESET,
smmﬁ@k%éﬁotoﬁﬁwmmm,ﬁﬁ$bw
O DIEEEO Y36 L OEEREZ I ZFHFICE AR T,

EE ERRITIRST AT l//l’ IR SINT,
WEEEEZ EET 5720, HbITREHWT, 2NEOH
ﬁ’?;%ﬁGazeParser/SimpIeGazeTracker (Sogo, 2013) % >
TRHAIL, 27U 7 b— ME120 Hz/Z 5 7=,

FhiE  SNEOMRBEILE mEfx B HICBEZT 5
ZEiEot, AFITCIEE T HImE I/ S 2R RN BL
n, ZBMBEBRF—2T EBITRhE -T2, +FO

Single-AOIl Scenes
Object
¢

b “Resting Hand ﬁ

Face+Hand Scenes

Figure 1. ZBR THW bR BEIR OB, AOl & 7RI TR,

HERAMIEE RSN, 2NETZOEEAZ 5T
Eﬁféi?ﬁ?éﬂtoﬁﬁmi ZDORITIER S
515 S R O AOIY B 4379.3° D FEEE I AL B9 5
i?ﬁvéntoﬁﬁmﬂﬁxék 15 5 3105
RSN, FD%, 25%0F4T TILE S g H
STEFEIRN D T > F LNIRALENZIRD Ry RBER S,
ZMETZNEROTT5TELETREL F—% 4
Iric#oranz, ZhiEBNEDOEEZTZD0
HI—ETH-oT-, 600 msD T Z 7 HE 1T S Ix,
WDOFBITIZE -T2, £BINE L2144 % 10138
LB LT, RO ITO%, KEZLDHZ ENTET,

ik & B

ra B R 10F0RE (120002 7 v) OIRFRLE

ﬁLtOO%uL@%/7wrﬁﬁu%ﬁﬁﬂ
%ﬁﬁotﬁﬁ(ﬁ%) T HERAN LTz,
#é?ﬁ/7»f®ﬁﬁ%@#0?%ﬁ@% E7350 ms
Pl EHEG L2 A 2R E LTHRIB L,

http://www.L.u-tokyo.ac.jp/AandC/


/2/1/2/

EES
Table 1. % AOI O F-ERRIFLRFH 36 L O3 LI i

AOI Fixation Time (ms) Latency (ms)
Object 3104 1951
Face

w/o Hand 2962 1636
w/ Rest. Hand 2627 1726
w/ Int. Hand 2596 1702
Rest. Hand
w/o Face 882 3726
w/ Face 549 4554
Int. Hand
w/o Face 1396 3020
w/ Face 755 3798
AQI
_5 1 -e-Face (w/ Rest. Hand)
‘;t: 1 -e-Face (w/ Int. Hand)
L 5 - -a-Rest. Hand (w/ Face)
S —Int. Hand (w/ Face)
S
£
o
o
e
o
0 T T T T T T T T 1

1 2 3 4 5 6 7 8 9 10
Ordinal Fixation

Figure 2. Face+Hand £+ T4 AOI D VERRIERAR R

FF, AOI T & ITHRITEMRREH & 1R RER (IF &
RRBAMR D AOL DRI DIER PG E D ET
DFFfE) %78 L7z (Table 1) , #2 LT, BEH AOI
i§< BLEHEEATEY, LrbECIERY

WCFNIFIET DB NI EBEZ T e hoiz, =
D EVE, ENFICH L TEENIZER IS Z

LEHEL TV, F AOL ~DERITEE D AR IR

S 7 T\ T=, Face+tHand S5 C, HHROIAE
FFZ L2 AOL 28 EORRE OFIA CHEM ST
Tz~ L (Figure 2) , £9&w# (1~3 FH
DFM) ITEPER SN, £O%IZ 3~5 FH)
FADERBEZ TWDZ ENDbND,

FOEME (Rest/Int.) & IEMHIEH « ERFICHE 2
WELEZHEZ TV, BORAEIZ)Hh2bD LT,
Interacting Hand AOI /% Resting Hand AOI £ ¥ &
< « BEH S (Table 1, Figure 2)

Interacting Hand 23 {EfH S 0T WO IE 72725
Do MEF - TWDLFIIHEMARTRE R, &6
2 AOL BZFLS O b ETeTo, AOL NOHITEH)

2

BEEMED BV ATREMED B D, £ 2T Itti et al. (1998)
DEEMEE 42 AOL IZ DWW TR L7275, Resting
Hand & Interacting Hand TZ2(%727 > 72, Interacting
Hand I%, = O FOFH LR Z BT TV 5 AHE
M@ <, ZOBRMPBEROERZFHFE L)
LAV, & ZC, FacetHand Z5ff® Interacting
Hand |IZ2W T, BENFICHEIBRZ AT T D EHR (8)
x5 TRVER (16) X T-e 25, AIET
FOEMREREN -T2, LI L Interacting Hand D
BAMETER R WERTHRONTZDT, FOFf
HLEOHMOZNRIZT IS 2 Z LIXTTERY,
ZOEHIT, FAOERICHET LHERIZZ N,
% ZC, FacetHand MO FH %72 426 54T D F AOI
HERLIE R 2 g 2% & L, B AOL IERIEIY - 2
EFOHEE - F AOL BHEM « FOEHE (Rest.
Mnt.) « FITHEBRBFENTWD NENEBEELR,
ZINEET o HLHRE LT GLMM (IZ& VW ET L
HEE L7 L 2 A, B AOL [EHLIERS & F AOI BHEE
PAMIET VICHE S LTV, T ML DT
(XFBROF AOLIEHLERF & r = 45 OFBZ R L2,

VR
N=Riii]

B L FORGROT EthoWR & O BRI OB
(BT D Z N o Tn, MR BAREIE O ME &
PR 511X, HEOMIKOEET T TR, WK
O BEAERZEBTHZENEEIZ LS 25,

EiLia

AHFZ2 1 LISPSEIE 26780412 DB Ak & 52 1) 7,
51 F 3CHR

Bindemann, M., Scheepers, C., Ferguson, H. J., & Burton,
A. M. (2010). Face, body, and center of gravity
mediate person detection in natural scenes. Journal of
Experimental Psychology: Human Perception and
Performance, 36, 1477-1485.

Itti, L., Koch, C., & Niebur, E. (1998). A model of
saliency-based visual attention for rapid scene analysis.
IEEE Transactions on Pattern Analysis and Machine
Intelligence, 20, 1254-1259.

Morrisey, M. N., & Rutherford, M. D. (2013). Do hands
attract attention? Visual Cognition, 21, 647-672.

Sogo, H. (2013). GazeParser: an open-source and
multiplatform library for low-cost eye tracking and
analysis. Behavior Research Methods, 45, 684-695.

Zwicker, J. & V06, M. L.-H. (2010). How the presence of
persons biases eye movements. Psychonomic Bulletin
& Review, 17, 257-262



Technical Report on Attention and Cognition (2017) No.9

BRENELT YT VITIREGERNC R IZEERE 5

REY) #2th

EH 2 BEKEE T -

WA 1

FHRZFRFBENH - BRELFAT 7R
HDARFMGEE o —

TR FRFBENR - BREEAFFER

FRRRIZIHB DT, BEMED X5 BT e B R 2 810 ICRBE AT 5 O ARG O H IR 2 #2003 TEE Th
By —HT, B MIV—VBRICDAATAERET o TAERE U CHRIFICEE X, 20X 9 R KENHERSPHEE
BRIZHNONTWDONTIEBA TRV, AFETIXBEEIE L 7 oY T ADMIERIc LT b ORBITENC AT
L0 ERE Uiz, JeOBFFEERCIE, BEO LA ICRE SN 2B OIS OSSR 252 2B W T, IRERER) X F
THEMEICHE G SN RITIRAIIT Y TNVOERBEZITH 2 ERIBI N, 2O 1 OORBICIZEA M I Y K&
PRI E SN TEY | A EFEAHERN, MEOBLE DIEBRENCHEEIC > T LE SR S o7z, AEID%E
B CII A TORM A MM LIofER, F—0 > 7 — RRBEHRICHES S D Z Lid7el, fIRNBEEEE T T

MEFFICHEREL TWAD Z BRI N,

Keywords: eye movement, visual search, saliency, saccade, ensemble.

%%@'Eﬁl

t R OIREROBMED SARIIIm 30 . HEEO
SIEREIE— AR TIE eV, L & RN SO T
LA OB U= o fREEO W E T O IENn =B o
BINE DFEIREREMRT T2 LN TE D, ZOMH
HARDHIRD =D, A IR OFEMIER 5D
BRICIZARER 2 Bho L, b8 & Hul i CHE 2 2 B3 A=
Ch, ZOXHlRMHKZREE X2 L, HEFHIC
B DHEME OB O E TR Z T, SRR A 0
53 2IREAT 5 DIXEBERTH % (Itti & Koch,2000),
—7Jj7. Chong & Treisman(2005) 5 (2 X v, AR
HEHPICHFEETH2EEZO L OO R E S, A, AL,
el & WV o T IEMO L0 BUE BRI, IEREIZ R
TAHZENARETHY . 20k ) REESEICHmT
HIEWRET VT AERE VD, DX D I EEREN
A O AT Db > TWAIZH b 59, 8
RIZBWTHWSLNTWSONNTEBETII ARV, HE
ERICHAT HERIL. LT EZICERT I
BRI T 2R TH DD, IRERES) 2 4
THVATNIENEME ) Z LtV fiG b+
SRRV 2D, L URIZT 3 o T SRR
RICH T HIREGEERNCEE L TV D LT, ZE
ED XD IBEREM R B A > TV DDA D D, R
WFZEIZ AT AT, RIRBERIZEB T 5 IRERES)
IXETHEEEICTET S, KEoY r— Ro®kicT
VYU TNUNEEST LA LRI, L, #
DOBEOBE MRS IR B E O, FEBRGRE
BT DEDMT 5 STV = 72 OB - fER I
WBRENCTAE 272> TV FREMEN B D, & 2 TAMSE
IZB WU AR M BE I OB A2 Bt 5,

Tk

BME 204 O RKFA, KFEBAENFERICSIN LT,
AENEIR, RWLUEELZIEFREAZA L TV,
ZOW., 141ET — X EXH LARBR OO B
LT,

HE SRR X, A0SR, T X AN
DH K=y F 2 -, RS R,
Ry Fk. HOAEEAZHEL, T=% —HE O DS
FEARAKIGE £ TOMHEKICZ NS MmE I E 5
T A NIREE (AR NN O RE 2 T X 5O RT3
G O'NLTRENY | RRTHEEGOELVE T
R, BIZFOBATIZTY v ¥ —% T

77 ) TR LT, SEIIETLEE L THRLT,

ZOW, AR, Bk B ORBII3EEO o bR
NEEIZ1I- DDA, Him T b BEEMENEVVERT &
LCEREIN, BRI 7 /A4 X Hniz,

Fhix MEOICHEmPRIC T4+ &) EFRAN
1000msF/R S 7%, FIIMEE 2 2R S iz, &
TN ORI A AT DRSS ATAE T DRI E &
Nzt b L, TORHNTEISSH D HD
TEI A — R — ROLELADREIF —(«—, —)ThE
THIETholz, £z, 18R A2 HHH DS
PRIFAFTE L2 o 723, MifEIR & & 185U D5
HCIEIZME L T REIF—( 1) THRIET 5 X 512
AN, BIEZBIIZEBIZERDO T — K23y
7 %#1000msZs L7z, 1IEfiROSE1E [Correct] .
RIEfEDEATE lncorrect] & RFL L=, SINEIC
X, TEMSZREZEHL, ZO#HIET, TX5
RO BELSEIZEZITY L9212 EDBERDIR SN,
218051 TDOFHEERITIFAIT207 1 v 7 IZXKEI 54T
B, —oOFiOT 0y 7 TOYEEOREIERFFIZ3s%
MZ TR 2RO 7 a7 TO, R Z2 2on

http://www.L.u-tokyo.ac.jp/AandC/


file:///A:/2/1/2/

REG) - M - AR

LT bEEETORIBRRFE & LTHRE LT,
HOHIREERNF20 IR E L=, 7B, SIHEIC
VL FREE O BARP 22 BoRiZ Lo 72, HilPREE
W& 2850, EHIZHEEIZ1000msD R [Time
Upl EFRE, ROFIT~EHEAT, FATHRME
IZ180FRATAN 7 v X AR NEE CRRE STz, Fiz,
GFHITHICHBOFT Y U 7 L— 3 v, 366807
BN OF B CIRFRRERN] 2 5% ) 7=, ARZEBRBRMGHT
WIS 295 T T o T2 ZOBOSRHILS
VHALATHY, BIEOHIRREIZ208 TH o 72,

FEER RO FrERE 1359605y Tdh - 72,

& KMHIRE L ST CAEEDH 72, TIEEOTHE
Jg & BEEEMEDS O (U Z ORI MR T 2 &P & oxf
J) EWVO BRIz LT, [—8, xtiEd Y OS5
(Congruent5:ff), | & TAR—%k, xtin72 Lo
(Incongruentseff) ] #HE LTz, £z, X—RAT7 A
ELT, [BEEMEORWEENELG EDLBICHFEL
IRONEA) BERE LT, AT, A5 OWEiE O &K
Z CHIAEE CHRRABE LW ke EE LT [£h
EBLHHI8RITTHIZRNE D) &7 47— LTHW
Too ZHUEL B ITHEBAIIZ E I A 5 OB 720 2%k
ZIERROHM AT DL IR A N T T U—%HET 5 HM
NEHo7T,

(a)Congruent 514 (b)Incongruent =1
Figure 1. The timeline and conceptual diagram of experiment.
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ZINE DY > r— REEE RN EfFE OB % 7T
W= EIE ZFigure 212 L7z, FIEIHOW v 7 — R
IZF\ T, Congruentd: o J5 73 Incongruent5: 4 & 0
HFEN ETh oz, MR T, LEED

IR BRSO EZ R

2

TR, Yy — REEEINC X A EBOIEZERD
EREAR LN, BEEU EORMETIEY v
— REFEEEINCEE S EERO ERRA LR, H—9
v 7 — RIZEBW T, CongruentSeft: TO% HEIC BT
HABEEITEC o T-, F72. IncongruentZ:fhic s
W TS & 50%DFRIERNCIZ A B 2N E Lo Tz,

B

v r— RIZBE LT, Congruentd&fhic BT
VEAEAE O ] T ~ARERGEE) 25 [/ T D DT Ly
Incongruent§= 12 k5 1) 5 IREKEE) o [A4] = [T Chance
Level & =3 N o 72 ZAVIFBEEVERIL & Fop 20
B[] & 0D FH) CHREREE O EIT IV TR E LT
HTEDNIREIND,

Nz T, CongruentZefHIZ B\ CRZEN LR DS,
BARZELL EDOSM L i L CHAEBENRL . BIE
%, CongruentZRfFHIZBWTE—H v 7 — RO T
RO 2 HE LT D LDz b,

F 7= IncongruentS 2BV T, I B < HREREE)
DIFRNZE L, EEOBE~EBE L TWHDH &
O, T 7 UEREFRIA L7 3RRICES LCidskal
DO r— R L < RFREE OfR0E % 1 CHREKERIZ X
MENDZENEZEZILND, ZTIUXEITHRDORER %
FOMRTHLOTH D,

i i

T T NVERNRUERRREZEERAT A Z &R
AIRE 72 AW ITIZ B W TR BBRE R E 7 o7
JUAF R FIRFICRI ST ATREME S RIB X 7=,

51 FI3THR
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Figure 2. The results of experiment

Chong, S., and Treisman, A. (2005). Statistical processing:
computing the average size in perceptual groups.
Vision Research, 45, 891-900.

Itti, L., and Koch, C. (2000). A saliency-based search
mechanism for overt and covert shifts of visual
attention. Vision Research, 40, 1489-1506.
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PLERER IR RRF O FO R AR S HALE R IZ DN T
— R - BB R D RSVP BB IC L A i —

JERs BREE
e/ TE PRAL
A &E
TR —t
e 2 A P
WA 1R
HE HV 5

RECRF RSB NEBEATERE,  FRFFINIFE R DC2
KRR RKFBe NEERERFFER
A VG LR R AR AL
RIS RF B NIRRT TEER
R HE EBRE L 2 — <V F AT 4T IRT b —
(R IE RS X — <V TF AT 4 T IR T b —
(KR)HZ s v A — VT AT AT IRT ) —

AR, BFEIFUIE 2 B TR T 2 80 Th D 4R5RELFE (Augmented reality: AR) 723 EH STV 5, ARG & B
ROMIZHATZEZDRHLH5ETH, BRI AR TIHBAT S M ABEER & 72 5 72O E O RAT S B EM S 11, SR
WAENBTE %M, TROLAMUETNILS 2D ZEMRENTE L, L, AMPMEWRILTIE AR BOMIR, H
RIS THRRBEORE SIZENRONRP 272D T, AHFETIE AR G2 RIRFHIBIZ T2 & 9 RAMBEWEEDOH
REFIZHONT AR B OWMIR, HARMER CHER L7z, WIREZITHRIC ARBTERLTT VT 7Ny FEioRL, £O
TOEN NS DL S e, FRHCHEE A O 2 2 e b2 it S 7o, R, SRR R I I HAR
ROFT @S, AIEEZIAS 25 Z LR ahic, AMBEWEEHEMTI T RBOEE LY TE <20,
HEEORATEIRBEOAE L W BIERMEOEE OIS ORIROENIEIZ R D EEZBND,

Keywords: useful field of view, monocular presentation, augmented reality, RSVP, optical see-through.

Fnﬁ% - B B@

Tk

WA, il iEREMFREE L TR HE

(Augmented reality; AR) 237 EH & CTW5, AREZ
BLEMRICEREE R 2 B CTIRT 2 TFEORIRTH
b ZHUZE VB E S TICERABUG T, &
EMENm BT s EHFF SN TS, LavrL, ARfEA
FFIZIZARE LTH 2651 (ARMgR) L BLEIMR &
DOMNCRATE ZZDRET H, TOTDEBEORITER
BARAE L CTHEENEE SN, HRIOEHRZ LT
L TH L2 AEE L 22D,

ZOMBEIZ OV TIZARE: 2 HIRIC X L TR T 5
CETHIRTE D Z LN RENTE -, ARB A HIR
TERT 5 & BAT XN BEEE & 70 5 (Sasaki, Hotta,
Moriya, Murata, Okumura, Horiuchi, Okada, Ogawa, &
Nagahara, 2010) , Z AU & » CTHFEMR L OB DOE
BEORATEXBEIDER S, A R0E 23 M IR$E R X
D HIK RTZILD,

ZIVE TOME TIZARB OFEA LY 23 . C, AR
B BB EMRA~FEZBE I ECT VRN TIE, A
NREFIZ B W TARB OMIR, HIRE RO ZITR 61
RN ENRENTE T (A - ke 2 & - KK - 18
JR e e xR - A - YR, 2016) , F 2 CARFEERTIX
B RLEICARE: & U TR SN 5 R 2 K RER 81
LRLRITIER RN D BRI EVIRILTOH L)
B 2 WiR, HIRPE R Tk L7,

EBRBIMNE BT MENEF2BYET4, kM54
(CE¥JAE# 214 5%, SD=0.6) NFERICSINLT-,
BB N —T7IT7-BILOERT A AT VA EZHN
T AR B & EBRBINED 150 cm ONLEICHER LT,
F7- AR & L BIEHAM CHEEORIT X BEIN LT
WILAEAERT D726, EBRBINE NS 300 cm ONLE
WZAZ V=2l Lz, WtEELMNT, AR &
TR £ 72 13F & BT R LT,
W ¥ : A £ B T X RSVP(Rapid serial visual
presentation)if#H (Kikuchi, Sekine, & Nakamura, 2001)
irol=, ARG E LT Z LS 25 DT V7 7
~yv b (17 0.8° X0.8° LIN) BREFH.LERICT v
A LIRNEFZE TR I, 1 (TR TET LT 7
v MEI—EIUER SN2 o7z, 24 EITHEREA 2.1
cd/m?, 1 {EITHEEEDY 8.0 cdim?2 Tho7-, Z OHEEN
FWT LT 7Ry haeX—ry b L TR ESET,
EOTINT 7 Xy NRE =7y MIRDNELT X L
ThoT,

F7, HEZCRHEREA ORI E LTRA 7 Y —>
kiz AR &L LCER 757 (BELE/DN) &
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AEAS « HE S TE « AR - B - fE 2R - B - SR

15.0°  (HEOEK) oFRODHEICENTR 4 5T,
90° T LIZHRMAIC L CHER 0.4° OENE 8 (EE E
Sz, 2T THADOND—2H 11.5cd/m? 6
5.2cd/m? [ ZHEFEIR T L7e, SEBRSIINZE 1L Z OBl
R L CTEF—M L CRUG LT,

Fr X : Figure LICFEBRFHE 2~ L7z, RSVP i
TIFRIT O DIT Ready? D SLF N R Iz, 7V
X—DO5%MTFT5HE [+ 55 500 ms f#&rr S 4L7z,
FEWT AR TT /L7 7y 2% 25 (e L Ciemn
STz, —EdH7= v OFRRERIX 85 ms TRIIZT 7 v
Ix 7oty TON—DOFEITHIEEDOEHNT VT
7y MM L, TR TRICOBETRHEZE L,

[RIRFIC BRI 1O S 2 bR R 21T o 7o, B
FEZAbZ MR L7 HRTRBZR IR Y <, TEMICF—HL
EATol, MER AR TE oG, ¥—%
PRI HIZHUR LTz, RSVP R EOHIE O RHKE
T4 1000 ms LL B> CTH X —f Lo =54,
BE LA TE o= b DL L, & TORIEN
Wz, WORITEBIME LT,

BREEZAIT 2 — 7 FMERORTIEZOWTNDH
AIVTTRE L, BiEE~A T ALK, hEET
FAEMEL, #—F v LY —oRikFBOT L
77Xy N OFREAG & RRFIOEEZE AR 52 &
BENEN-L 1 ERELTHE, HELEMIET, -6, -
3, 2, 2,3, 6, 7TOVWTNHIDXAILTTHRAEL
Tooe TDX =77y MR DR A £ TOREE
DF% Lag & Fitd b,

e i
WEHE AL Pk Sy MR

BN 2L

byt R 1

RSVPDH 4G
[]45 A 4E1:500ms

Ready?
F— L THITA S — I~.

Figure 1 ERFH

e

Figure 2\ZA LR D JA & Z 7~ 3 M EE 28 (b Ao HH R
DRI OV TR L=, RSVPRRED E v FMalATD
W, HEEZLEZRECE8EG%2 NEELAREE
& LTce ZOMEICOWTHEBZITY, BLESME XA
LR X Lag DI K 73 BT 24T > 7,

BIERMB I PLagO EFNRPAE TH -T2 (Bl5
&, F (1, 11) =692, p < .05; Lag, F (2.82,
31.00) =32.93, p<.001; #fEL=, F (1,11) =0.11,
ns.) . WINOLZAEFEHLAETIT o7 (ns.) o

2

2T OLagd L OBELE D S F CHEFE AL iR =R IT H
IROFGFRWEIRE Y b @Ehotc, £72, Lagiz oW\ T%
EIb AT 2 A, Lag -7, -6 < Lag -3, -2, 2, 3, 6,
7,lag-3,-2<lag2,3,6ThHh-7= (p<.05) , LA
ST, Lagn~A T ADFEMTiELagnfE 72 512D
NOHEZ LRI RAm < RoTVNE, Lagih 7 7 A
DFAFTITEEL bR RIS BT A SR o T,

100 -
i3

E 80 A G A

E3 T 1

& 60 1 i —o—gHR /N
B i

i 40 - -=-liEX
E L, BER /N
% >R
- 0 1

Figure 2 EE (LR HFREORH R
I5—N—IIFEREEZTT,

BE

BEE AL RICB W T, & TO Lag, BELREA:
THIRGFMFOFPWIESRGE LY e v FEREL, H
WHER 2 AR BT 20 i 7e 6 7en X 5 7
B D =R CIRH ARG O 5 AR BRI < 72
DT EMNIRE Tz, MRS TCIEERETH S RSVP
MEICIERZ TR TWVWD Z s, HEALE K
T DO EBRORITEBHNLEICRY, HE
(BLEHR) 20 BORREMEE AR TR0,
—77, HRFETIIEEORITEBEINLE R 2D,
AR BIZIERZ AT T T HBEMICER 2R L
LTV E WD FEBHMEIC D, LLEDS ARBIZ K
L DEREO AR A E WA, HIRSE RO 7 23 E 1
B ORI RIERLILNTRETH D L EZ2 BN D,

51 A SCHR

Kikuchi, T., Sekine, M., & Nakamura, M. 2001 Functional
visual field in a rapid serial visual presentation task.
Japanese Psychological Research, 43, 1-12.

JERFHEE - R ERAL - RAEZ - B - fEx R
Ve« BAHGE - JEH BV S 2016 #iRA KL OHARE
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WABICGEZ OB ba—~v A F T x2—RAY
VAR T T L 2016 AR S, 417-422.

Sasaki, T., Hotta, A., Moriya, A., Murata, T., Okumura, H.,
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41, 953-956.



Technical Report on Attention and Cognition (2017) No.11

PRI BRE 4 DALE M R R R IR 2 £ LS ¥ D

&= mE BRI AR« BREREIR H AR A
75 A SR A - BB

W & A U RSO E R 2 fiE 4% (Value-Driven Attentional Capture: VDAC) . AHFZECTlE, VDAC IZ51) 5 K
& WA OTEA AN BAY SIS OB TEIAREENSE 2 E A ST 5720, BMERKREEO RSO MEEZRE Lz, F5
1T, XFORMRETE LR OESZER L (FERE) , To%OBEERKHE T VDAC BiHiisn/z (57X |k
) . EBR2 L 3T, FEHBEOLEEE L, FIRITER 1 EERETH o720, SINE TR ERRE 21T o 7,
ZFORER, SIMEBEP LTI T DS EITORWEEAIZIE, VDACAHEIK LTz, LrL, ZEBR 3 THIMEF I CTFRBIERE
ONEZR L CTHBGEIEREEZ T 725 48121%, VDAC &b, DL EORERE, AW CIdMicd 5 2 & (motor
response) [ZAFEK & BN OB G I LT TIRRVAS, FREIZEE U7 VBN E I OB S I ETH DL Z EEH LT L
T2o ZDOZ &1E, VDACIZIT DHFE L M OE S, HHIRESTOLTIEAR+STH L Z L 2R T 5,

Keywords: attentional capture, monetary reward, motor response.

8 - B

W & EA LRI (B ) I IREREE A
#2342 (Value-Driven Attentional Capture: VDAC,
e.g., Anderson etal., 2011) , VDACIF%% < D#FZET
Wi SN TE 7228, VDACIZEIT 5 R & i oosd A

CRINFE) DA =X LT LT Z TR,
IAEDOWETIE, HEETFE ONHAEZ S L, VDAC
BT 2 R & REN O A S T O SRS I IC K - T
ELTWAHZEEFELTWS (eg., LePelleyetal.,
2015) . EERPOSRMEEOT T, SINE O B R KG
NEHEE SN TWARWDITH L, JefTar2e Tik, i
LRI OB E DEOSERIN A E3 2308 (F . 777
—iliH, Mine & Saiki, 2015) OH TR STV,
ZOI, BEEERT D720, SNE O AR
BOts (il F—# L) BARAIRTH-T,

2 TARMGETIE, A E T D WM E RO K
Ji&~ (motor response) DO MEMEIZEH L, VDACEHAELL
WD E N OE A, SRS OB TH
A RENG A O T 52 E 2R E L,

FERLTIX, FATHEDER E LT, CFOFRRIEE
Ex HOTE LR oES 21T (FEBE) , %o
BT PRRRE CVDACZ IRRE L7z (7 A M) , %
B2 L3 TIE, RISOMLEMEZRGTT 5720, FEE
DIHEIEE LT, HOTZRITE R ORI T Oyt ix 525k
ERIERCTH - T2D, ST T SCFFRBIEREDOR DY
2, WRERCIERRE AT o2, S 61T, EEBR3TIE, &
N HEBRLO SCFFRBFREONE 2R L, fillk &
SO~ ¥ 712 B3 2 HIak AN R & 3R o851
MAFTBEZ M Lz, VDACIE, 7 A MREO G
REfA] (RN SRR vs. AN R 1) (222 B AL D
BTRH S A7z, ARFERR TR L i O & IS
DMETHIUE, EBRIOATVDACHALND & T
L7,

Tk

EBRSME KFE - RFEPAES4 (551 22
&, FEBR2 . 224, FEER3 : 214) NEBRICBIMN LT,
W - Phex FEHHE @8RYTX57 vy s gt
2405817) &7 A FARE (48ITX4T v v 7 1 FF192
BAT) ZAiT-o7-, K7L, FAEA (300ms, 400 -
500 - 600ms) , 7 7> % (500—1500ms) , #fFE (¢
FIRRI EREN G IS, 600ms, fREEEFE, 1500ms) , 7
Z 7 (1000ms) , 74— K/Xv 7 (1500ms) , 7
Z 7 (1000ms) THERL =47z (Figure 1,2) .

FEBE CUFRB /SR EHRE) dime LT
TNT 7 Xy b (2030F) AL AXTFX57 1
v ZIZHHE) o FERITIE, XFORPEREICB W
T, ZNEFTEE IR S aft & T (B
HoeAxZa— - T rOWNTIN) OFREIT-TZ
(. “A” v “B” bz x—, “C” 2 ‘D b
m¥%—, Figurel) ., XRICAHINEN-6x, he
TV DO SE LA LTV (ER, ESHRm, R
72L) o IEERITOR, BRI TIET5% C m
(#1550~65011) , 25% KM (¥)150~250M) 73
74— RNy 7 B TR ST, RS T,
ZORNENEE LT (FR25%, KHM75%) . @&
72 LT, T _RToORITTTRAZ Y RS
(rErr” ) IHEURE N,

FER2 L3 TIE, —HAEBRX SEBRL & A Ul E v
TR Z T o 72, ZMEIL, 74— KRy o
B T AR S VT2 BB i oD fe KA & Fe/IMIE D T )7 %
FLET 2 &R LNz, ZD7, UTFNER S
NTWDHHEETIE, Kis CCRRIEOF—HL) %
T DN o T2, WL, FEBRL & RIEEIC ST
FITIRIF LTV, &7 v v 78 TH#, SEEET 2
b (R NESNTZ, 2NEIZ7 2y 7 HNIC
HEL L 7= O KME & e/ MEOW 28 272, &6
\ZHEBR3TIE, SCTFRREREONE (S8R TH =)
WERED~ v B D) BEMFEIHALETZ, T
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TOEBRT, SIE I & B o xtSBER HR
INgho Tz,
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1500 ms

JA

600 ms
+ /
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300 ms
Figure 1. 7% (Uil #HENFEIE) i 1317 0

1000 ms

TAMRE ERBRFRE) e LT, 2fEE
O (- OULE) ZHWE, #3971, Bk
\Z—D2D8RRDIE (¥—47 v ) ZET6ODXEMN
M Bictorany- (Figure2) . &L, #—77
v FOPANZ & ENT/RS DAL UK « TEE) 23
Wr L7z, 3002047 (Fmhaet: - I set) <
I, T4 ARNTIZHZD I HLOIDIZFEFRETHREN &
WA LIzanftimansz GRIT « A T 7 %) , 5%
V3 DIDFITTIE, TRTORMNFECATH-T-

(TAARANT I ERLEME) . 74— Ky Z@HET
X, SINECEMETZIIREMED 2 HET-,

| Correct
e Ao ms
D+ O
1000 ms
©®
+ 1500 ms

400/500/600 ms

Figure 2. 7 A  (HEHRR) & 1 370N

et

2

10.5, p <.001, 2= .345, Tablel) ., Shafferi5ic L2 F
PRRTE DAER, FEBRLE 3 TIIE S & E oA
BRENTRENTE (F25R1:t[20] = 3.69, p = .002; FZER3:
tf201=2.79,p=.011) ., —F, EEBR2TIIENZEHH
nigmoiz (1[201=0.73, p= 476 ) , dEIERE, &
R TOERCEHBINCAHBERENHZ LIRS T,

Table 1. 7 A2 FRED SRFH] (BEHERRZS)  (HAAZIE ms)

- TAARS
= ERE 1 SR AN Ha1L
FER 1 760(27.6) 738(28.0) 710(24.5)
EER2  767(215) 762(215) 739(21.4)
FEER3  767(266) 744(246) 719(22.5)

BE

AHFFETIL, VDAC 24 U &+ 2 K5 & il oo
AN E AR ST O B TR AT EED S 2 B D i
T 5720, MOLOMEMEERE LTz, ZORE, S
1°C, BMENCFIZHT HR06 CUFRBIEEE) %
IToT25AITIE, 7 A N T Sk D [ IRe ]
DM SR L 0 A EICEZE L, VDAC A5
Too —J7, FEBR 2 THINENHMRLIEIRE ATV,
TR U TG EATD R - 1288121%, VDAC 28
EIRL7-, UL, EBR3 TUTFRIFEREONE (E
Bl ORI L RISO~ vy B ) #SMEICHR L
%A, VDAC ERENT-, ULEDOFRERENS, B
35 Z & (motor response) %, R & O A
VB TRWZ ERALMNC SN, £, EBR2 Ok
B, AR DR L N O %R T AT A OY
VDAC (213 R+ TH Y, VDACIZEIT D &
B OB AT, WSS T OB Tl IR C X
RNZ EARIRE T,

51 F 3CER

FERLL 3T, IEERNT v o A% Pl s
(K14) OF —&, FH+UEHER 2 A ST T
SR BEAN ST, ERIOFE CCFsyl) jE
TUE, SEATHIZE & [FER, MM OSBRI T
(e.g., Mine & Saiki, 2015) , FEr2L30%E  (HRIMED
8 MEOEZRERIL, ZhEh95.7% (E5R2) |
92.9% (38R3) Tho7o,

T A MREORITIE, FEREOWM S (R
B - AR - e L) &b oo, AR
MO SIS DN T, SINEWNLER ST %
Tolz, TORER, T XRTOERTEDENIBD LN
7= (528R1: F[2, 40] = 19.4, p < .001, 5> = .493; FEHR2 -
F[2, 40] = 5.38, p = .009, 5,° = .212; FZEr3: F[2, 40] =

Anderson, B. A., Laurent, P. A., & Yantis, S. (2011). Value
driven attentional capture. Proceedings of the National
Academy of Sciences of the United States of America,
108, 10367-10371.

Le Pelley, M. E., Pearson, D., Griffiths, O., & Beesley, T.
(2015). When goals conflict with values:
Counterproductive attentional and oculomotor capture by
reward-related stimuli. Journal of Experimental
Psychology: General, 144, 158-171.

Mine, C., & Saiki, J. (2015). Task-Irrelevant Stimulus-Reward
Association Induces Value-Driven Attentional Capture.
Attention, Perception, & Psychophysics, 77, 1896-1907.
doi: 10.3758/s13414-015-0894-5
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RZFDOFEICEEN B T b, FAUERODERENMET T 28052 XEEADRE VD, TOERA T =X LI
DONTIE, WEICEBBEEREED 5 VIR OFEDIRA—EHTH D Z ENEBRTI Vb TEY, ZhETELD
FLBAFIE M TNz, Lo, EEMED S OMIEIIERIPI D72, F 2 TRIFGETIL, RIER~DOTEEMIE N SCIR—E
R—BOBIEIZ L > TEDLIIZENT H0EMET Lic, EBRTIIFFET A 7T LOHUBERBEZITV, T4 AT I XZDJE
THAT7 Y TYAREBIELTZ, T4 AT 7 EXNBNTRCE LD T Y ORFNCAR—E, B2 073V OWiKE 158
TolEZ SRR —E Ll L, SOICHRSEOFELEIE LT, FORE, IR —EOIER S ERITEE 2R L7=2, STIRR
—HOWEE~DEBIT RO L ITE A EXM Loz, LR -o 7T, KEREBRIR CTCOEZEOMITIE, WERNEE
DORBRTHDH=DITAEL D AREMENRIE Sz,

Keywords: object, visual attention, attentional capture, weapon focus.

Fnﬁ% ¢ E B‘J

WIRBG 7 ClIEEbEE L E, R T EVWolz

RERBIFET D &, ZORERITIERNRF E DT b,
LA DEECIREE & o 72 B OFF O Fe B pGE MK T
THREHEHZIR & VD BN H 5 (Loftus, Loftus, &
Messo, 1987), Z DEB DA A I = X L& FHT 5
BhHHMEH E LT, #Hakil (unusualness
hypothesis) & & &) 5 EE:4 (arousal hypothesis) 732515 &
D, FartEiiciL, K3 EiL o RIS — B2 17
ETHDHTEDITEEEFEDOTHZ EICL-T, AL
THEHRICERER AT b7 < 78 B 7= DI XIgRE B 2RI
AT LU END, HFEREEN T, KELIRIc
KoTIHEENREL, EEORFVNAELZZ ENE
WEROFF AL ERET D EEZBND, Witz oW
TIhE TEE L OIFFER, FRCRREB.S»BITbh
TELEDN, EEBANOOMFRITV 2, ZO%D 7
WA ERIE B R O EEMSE & LT, Flowe, Hope &
Hillstrom (2013) & Hope & Wright (2007) 232%5F B 415,
Flowe et al. (2013) 1%, SCAR—=£, SCARA—%, SCHRA
—HTH Y oW E W I FEHOMEDO W T A
2R, ZOWERE IO E R E R ST (7
YFY Y — R) EBRAEITV, ROSKER 2 HE Lz,
Hope & Wright (2007) |&[R1EE O 3FEEH DA DT HU70
NHET 28 mE2HE L, T OWK» BB I-ALELC
HELT 2 1F RIS L CORISREM 2 HE Lz, g o
FERTIE, SUIRR—E72k & KZRBHBLT 5 & X%
SAR—B O IERBHBLT 5 & & & A TRRER 23 A
FRIEEELS o Tn, ZO/REND, KEHIXTHEHEED
HHRITSOIRAR—ETh o iz ChlxEENS -
W, BratEi s sz SR E T,

L2 L 2B ORFFETIE, KISHETE IZSUIRIC A —
THY, R—BETH 256 DOEBEDHIRIZ OV TIX
BRETE TV, EBHRE O T, KT
FIE LD bEEEHMIET I BRI TND
(Carlson, Fee, & Reinke, 2009), % ® 7= Xgsik H 2h3

BT AEEORENA U B IRED, Kgsns XRIZ A
—HThHDH I LITmEET D EIEEWNEInRn,
2T, ARWFZE IR B RICB W TRIERIZHE
BN EDT ONAFKREZRA LT 57280, KERe
W RISk B IEBE D SIRDO —BAR—BDOEEIZ L - T
ED LX) REBEZ T LD RE LT, ERRARE
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T %% Sustained Attention to Response Task (SART)

ZHWTHRET L7-. 0% 18 4 2MEJE=E N T 941hPa (2,000ft), 697hPa (10,000ft), 596hPa (14,000ft) D&JEHEE 3 &1
PR S, SART &% L7=. #5%, 941hPa 551 ClL post-error slowing (PES) 73 5417278, 697hPa & T8 596hPa 2:ft ¢
X PES IEH- B2 Do T2, SART N7 o — <V AIEEERMH THEEN A DN T b OO, REKEEFIREE T

T T — 1% DT A (i.e., PES) 2ME T3 2 wlREME A /R ST,

Keywords: human error, error detection, post-error action control, hypoxia, barometric altitude.

Fnﬁ% - B E"J

HIMEROA— A N7 U 7 RENUZE R OHAITIX
HEIN TV ¥ B CREEMMBI 2 L TRITTX
LY, ££114,000ft, 10,000ft& TN 5D,
14,000ft L EOAREARER AR BT TI, SE 2MERY 72
POFEREDIR T EL 5 Z &3 Fn b T\ 5 (Taylor
eml%m) —77, 14,000ft A O L FE BB C

, nu%ﬂ% @f&?ﬁ‘ﬁ bz & jﬂéﬁ% L 7 SY 4RAS
b YT HAFZENIRIE LTV S (Legg et al., 2016; Petrassi
etal., 2012).

20004E0 520054 129 — a2 o X CRAE LAY a7
Z—FHDJRRDT0%IT< 1, A 1y hOHET=AT
Z DI X 5 H D TH - 7= (European Helicopter
Safety Team, 2010). post-error slowing (PES) i%, =<
—BISONRF RIS BIE T 2 BR TH Y, =T —EHEZED

TAREZar AL LTHLA TV (Rabbitt, 1966).

1T 2 D I 2 K AT RE 72 SEBRERRE D 1212 Sustained
Attention to Response Task (SART, Robertson et al., 1997)
N5, SARTOFERIEEREX, aIvvary - x=7—
(no-goHIE ~DI)R), A v ira v« =7 — (gofilik
~DIERIS), goIIHIZXT 5 UG H TH Y, =3
vyva v s 7T, AIvvar e =T —
IEFRHEER A T SR &L ST 5.

Z 2 CARMFZETIX, SARTZ AW, {KIEIKEEFIRE
INT T —1% DT 2T (ie., PES) IZMIFT 24 0H 5
MZTHZEEHBE Lf_

ik

BINE FENCAT 4 WVF = v 7 B2 T2195% 0
536k E TOT A Y — MB84 (FHHHn22.6 = 4.45%).
ZINFETFANCAEAOFERIC L DM T+ —L N
UM EZITT.

AHF5E1E, The Regional Committee for Medical and
Health Research Ethics, Oslo, Norway 78 % 15 C 3 i
L.

EEEAS  EHBIIINE = (Aeroform, Poole Dorset, UK)
\ZCHE Lz, SEERERAEIE, 2040~ H64cem BT
NLENZER E S 417227in. LCD (Samsung SyncMaster
SA350) IZHER S 4L, HIPRHE R OO 10 SO RF ] 45
FLERIZ1ESuperLab 4.0 (Cedrus Corporation, San Pedro
California, U.S.) Z i L7=.

BRI SARTZ{EA L7-. SARTTIE, 102H9F
TOEFNILCDD NI > T DR Sz, FFiE
5B T ORI, AEF225RIT OO S NS, K
FOHERIRERIE250ms TH D, & D%900msD~ A 7
FI RSN, BRIE—EDN—R TT@? h,

SN NI ZgoRIL (1, 2, 4-9) R S/ ICIET
X DT FEREMIC *TEP Ui)»f’i"f'é <‘: no-
golli4 (3) MR S i= m%tbﬁw:kﬁdz

HHNT.
EBREM:  FRFEIEH S [2,000ft (941hPa)] K OMEJEK
ﬁ?é%zﬁ&ﬂt[10p00ﬁ(697hpa),14p00ﬂ(596hpan DEF
FlEERRE LTz,
$ﬁ% 18FATOME 7 1 v 7 & T4, SIME XK
JESIZAZEL, MICERLE. ERPIX A X%y
U T~y K74+ (Bose A20, Bose Corporation,
Massachusetts, U.S.) Z %75 L7z, @ESRMOZATIAR
XBMMBERTT A aE L, 104 IFMEET SN,
844 MR EIRER R S0 B BAG LTz, AREAREESRE S0
DOEMIEFIZTZMEMTT X L L L, RIEEREFES
TFPRAARITIZIX7.550 R OB R ] & 5% 7L71
T—H558 SARTOfEEEL LT, 2Ivyvar =
F—, AIvvar- i7~,@@@ 'S VSRS 53] 57
JEEERE (L0OmsLA_ oD FOISER D E18)) 2 L=, &
f“ﬂdﬁFF’EJ@ttix LR T 2 L=, PES
ISMTITIX, BUGIERE (Z-score) Z i L, no-goiillik
“®ﬁﬁﬁibt%ﬁ®pw,p&@ﬁﬁ®ﬁﬁﬁﬁ
DL A S NE Z & ICFH L7z (Dutilh et al., 2012).
PESOMEHIMESMZ L IZITV, OHTICITtRE %
FAWT=.
HRt M IZIZSPSS (version 22.0 for Windows, IBM
Corporation) zZ i/ L 7-.
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ks
ik

SARTNT7 —< VA aIyvarys -x7—, I3
yay s =T —, SRS % v A C bk
L7z (Table 1). #E5, WIHLOIREIZI T H SMMH
THEZEITZA LD > T2 (ps > .05).

Table 1. Means and standard deviations on the SART performance by
barometric altitude.

2

FRMUETIE, aIviary - T —EE L ERONRG
REfICBRE 72 213 A DT, BBRIEFH SR L 13 8%72 Y
PESHMfERR S 7R 7.

IREARER S CPESINVAE Ui o 2B DO & D
2, REERBRRREICL S =T —F=4 1  THRED
KFNEZ 515 (e.9., Asmaro etal., 2013). Zh 5D
FERE, (REEERFIRE T, =7 —% DT AHIE
KFIDaaeErtEz /R LTV 5.

Barometric Commission Omission Error  Mean RT (ms)
altitude (hPa) Error
941 17.1+53 1.9+24 330+41
697 16.1+5.7 3.2+4.6 314455
596 16.9£5.9 1.5+23 318+£50

Post-error slowing 2 COEERMEDT —H|(ZTDOWT
FEHEAT 7o LTz 154 & bt g & LTz,

Kz licalyvary s =T34 LERIEO
AT OO FER] % LR U7z (Figure 1), Hi L~z
%Y 5941hPaSFClE, = 7 —E% DORUGKEHIL,
T T —EHNCHART, AEICEN-72 [t(14)=3.68,p
=.002]. 697hPa}; (’596hPaD R EALIEFE S Tld, —
7 —IER & BEE ORISR B 2T LR o T
[ZH 24 1(14) = 0.66, p = 521; t(14) = 1.62, p =.127].

941hPa 697hPa 596hPa

0.300 *

0.200 1 1

0100 ﬁ_‘ - - ﬁ_‘
0.000 I +
LI I
-0.200 4 i

-0.300 Pre Post ~ Pre Post ~ Pre Post

Z-score (RT)

Figure 1. Mean RTs before and after error trials at barometric
altitudes. Error bars indicate one standard error of the mean. The
asterisk indicates the p value: p < .05.

ekl

151 E£10,000ft2)> 5 14,000ft D B 55 2 it U 7- £ KR
FIRRETIL, FRlenuiE BSOS 2 K3 % SART
N7 F—< AT I N LO0, =T —EHOIT
2 (ie., PES) 1%, BARIEFIRIEL LEXTIK T 5
AREMEN R E T,

I

UKHFZE D —E1ZICP201612 THF L7-.

51 A 3Tk

SART N7 3 —<w X WTNOMHBIEIZBWNTHIRE
KRR S L WA IE W S & O CHEE R ZEIT AL
ot alyiay - 27— IREIEE, 43
va Yy s T — I RHRNERE N T 5 CTH D
Z LG, EEEL10,000ft) 5 14,000ft DR KRR R e
T, BUSHIHSCEH G T B IR BEIR TN E U]
BEMEDNVR ENTZ. 2D OFERIL, 5 E14,000ftAKH

DOIRJFAKEE F BRI CIERARRE O BFE K TR A L

72k L7-Legg et al. (2016) # X592 H D ThH o7z,

Post-error slowing A EFSKETIE, 2Ivva
Vo T —EEOMSRRIE, BRI AR TRIEL,
SEATHIFSE & [FIERICPESA R S iz, —J7, IRIEAKER
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AR ITH EOKT 4 — R\ 22 L 5B Fn il DR

EH 17 SR T T ADFRERE A —

=R TR - BREEERR SR

R BITEZAT O & &, MEICKLERFRICEEZ T, AERFREZMGIT L TT7r—~v 22 EF5 2 LN
TX5, ZORMAEEORNDITIFMWMAZEZNH D Z NN HIL TS (Ueda, Kikuno, Yamamoto, & Saiki, Society for
Neuroscience 2015) , A#FFETiL, HADOITEEAEDOBIREIZH & SWZFIIC L > T, 2O NOFBMEIEICET 581 %
FRASELZENTEDINE ) MEBE Lc, ZORR. BHOMBICH &SN THEDEES N LIZRETIE, £ 9
TRWERIZHE AT, ZhRICEBAHEERE OS2 e E S5 2 STk Lic, Z ORI, FRIENSIEIRAE 0 2h=09 723
MERET DL LB, ZOHEEZNND 2T, RAHIHEIOEANEDBERIZH DA D= AL LRI LHZ LICET
L AREMEEZ R LTV D,

Keywords: cognitive control, executive function, executive attention, behavioral feedback, individual difference.

Fnﬁ% ¢ E EIJ

BHEATEN 2 ZIT T DT DITEROT v 7T — F R
EEOYID R AT 2 B E, RIS 32T i RE
FEIEIL TV D (Miyake & Frledman 2012), Ziuix, #
R BRI EHATIEH L ARLEE 2 i i o T2 Jifil 4
DRESIRC, AR ITEENDE X 72 K O IZHIEE 2 158
FHEORDEDLEKRLTVDIEE LN TWVD
(Schmeichel, 2007), nﬁuﬁ%ﬂﬁﬂ ib\< DO A H
THRLNTEY ., ZORINIIMEAENDH D Z &N
FN 5TV 5 (Stroop, 1935; Erlksen & Eriksen, 1974;
Bush & Shin, 2006), #RAHIHEIASANIGTF720 A23, #E4E
TR DT OREO BT A MBI LIZ0 1§
g Lr EFEHE L 720 T4 7201iE, FAHIERE
NEFmODLVEND D,

INET, REOZITELT 5 K5 R ALERIG®R
NENDEE CHREICEAT S L, £ 5 TRVWEREKET
BRI GA AT, BG83 m 45 2 &
i)»?é?h’(b\é (Gratton, Coles, & Donchin, 1992), L

L. BEOZEITET 5 L O IRIGHMO AT 2 i
6ibibil%’$f€%@\ AR B 2D, — RIS
FICRE L —=27%1T5 L0 b, fllx ADBE
Kéokﬁﬁ%ﬁ%ﬁ%#é:kﬁ\i@@$%ﬁ%
BRZAT S T EMNATREIZIR D D TIXZRWEA 5 0,

F ZCAMZETCIE, WmEOBERBEOBREIZ S &S
wf% HOMSEARET HZ LIZL - T, 22
AT OREL R TE DM E I ERE Lz, @&
ﬂ%@ ENEMRFCTX D EITWV S O RE ST
05, ABFFECIrEBush & Shin (2006) (2 & » TIRE S
ni-% ié?ﬂ??iiﬁ% i (Multi-Source Interference Task:
MSIT) Z iz, Zo8EZ HWER E LT, 3
¢®m%%#@%ﬁwf%ﬁkﬁﬂﬁﬁf%éikﬁ
fECTH v, FEERIZ Ueda, Kikuno, Yamamoto, & Saiki
Qm&?%%ﬁﬁ%kﬁ%§®ﬂ7ﬁ~vyxﬁ%%
NDZERENPDLENTNDTZDTHD, MSITORK
FEOREIZS LSV CIREO S 2 b S =56
L. T X DTG FEENEAG T D RIS D Ik LELY
FATE G & T, BED BB i LTz,

Tk

EBRBINE SUEEORFAE - KRR 31 408
%%_£MLto74%hﬂ/7ﬁ 15 4. #edilEE

16 AN T X NTEID M THENT, FHHIREOSM
%@9% T —ROEN 1L DOBINEDSH S ER
NE T,

RBEMBLIOEER HEAME LT, 77 8T7#HF
D 0,1,2 30 4FENANONTZ, BINEDOKISITF
—R— RDOT U F—Z2 AN TR I,

BE ZNFOMEIL, BRENZ3507 78T
BFohns B 58552 o0 T, TOHFEXx—
HLTHRET DL ThoTm, BESNDLNEXETIT
[1,2,3] OWThnTho, 0] ITEKE LT
DHHANS NIz, BEINDZREETIL. TnEhT
VX =0 11,2, 3] OF—LERIEL TV, SIEIE.
HFTHF— TEPL/?“Z.BJZD WHRER, 1) oF—%
9L XTI AZELIET, 2] OF—Z2M4 L X
IEHE T, 3] OF—% 4L X TIEEEE T, ]n
THEOITKRO LN, HEPIIINGDREEXIGT
57/% O EIZEWTBL X2 IC#8 RSN,

PRI, RIS & PSR 2 ERN H - T,
ﬁﬂ*#fi WEINDOIREHTFORRME LT
X —DONMEN—HLTEBY, 2B ouERIT N
THMENR 0] NERINT (B20X 1100) <
[020] 72 &) , THEMTIE, RESHDIRESET
@%ﬁmﬁk%y%~@mﬁﬁﬁerﬁ?%@\#
DI ERPLIIMORIT TN T D2 ERH D 11, 2,
3J®b@?Mv@%ot(mszmuj%>mujﬁ
E) o HIE 175 BTl kL, SEIEE LW
M@# RSN, TELHRETREMIC, B D
B RO TRET 5 L 0 lc8ur &z,

T4 — RNy I HE BHEICHESS 7 40— KAy
T EATO T2, 74— KXy 7T, TSt
ATO%, BEORITZE £ WSO IEE LT
BT 8 5T & HHISRFOIEZE L7 BT 8 31T D S
MoOEEZFEH L, BEORITEZE O THREOIEXR
L7z BT 8 3T &M S D IS L= 1HUT 8 R ITD X
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B TR

ICEERDZEL R LT, 2oL x, BEORITEZED
T ORI OZEN . e G E R WG 02X Y
LN T UL, ROFAITTTFBRMEDIR S DS
Z 3% STz, —F, KSR OZENRKRE o T2
0. THERHEORITICEE LY LEEEAITE, ko
AT CT BRI R SN DMERZ 3% S w7,
MHIRETIX. THSRMEORITICER LSS, 7
H DT HEREORREREZ 3% L < I &
w7,

FEx MEIL. DI 20 BATOMEBREALT
STHH, 192R& T2 17 nyr 4587 ayri

1536 AT OARERICHE Y MHA T, KREBRBALAIFIZIE,

TR IERIT 50%TH VD . 96 RITHHIE L
TEREE S BAEICIE U T, TR ORI R iR 2 48
fbs®7, 72, WTHOEMHFIZBWTHRED 96
PATIZ TR ORRRIER D 50% TH - 72,

R

Trainig Effect [ms]

TS & RIS OSSR D PR EWVIEE

EREOTBIENRKENSTZZEERLTED .,
FRENHIEEE N BN EWVIE E, EINE <725 (Bush &
Shin, 2006), AFEERBHAARIE 7% DIGFAAT D TR DK
TEIND, K THEHATOGHITOTHHREOKE X 25|
Wb DE FL—=0 T O/REE L THEB L, %
BED b L—= 73R &% Figure LT~ 1,

60
50
40
30
20
10

0
Feedback Control

Figure 1. Training effects of feedback manipulation and

control manipulation. Bars show standard errors.

IO IR WMREEIToT2 & 2 A, AOMIIL T
4= RNy JHETHREIBELV DABEICKRE o
(t(28) = 2.14, p = .041), F7=. EZEFIZOWTHERIZ
F—=U 7R EZHEH L, SOt EZ1T
Sl T A, MBEORICHEERERZTR N -T2
(t(28) = 0.40, p = .69), Z D Z &%, MIGEMICHE HH
T hb—=U T8RN, EfESEDRNL— R 47
EDHDOTIERNZ EERBE LTINS,

WU, BRED SR OHER & Figure 212”79, 2
(7 14— Ry 7 FIE) X2 (FH5AF) X 16 (=R > 7)) D
BEN DG IWT AT o128 2 A, 2RO HEAERANE
BN Td - 72 (F(15,420) = 1.66, p = .057), FHIME
DFER, FHIZETIZ, 74— PRy 7 ORITRS

Reaction Time [ms]

2
NI o =0, THRETIE, 37uay 7 ANnB 7 4
— RNy Z BEZB W CHEIC KSR 238 LTz,

Feedback congruent Feedback incongruent

800

Control congruent Control incongruent

700
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400
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Block #
Figure 2. Transition of reaction times in the feedback
training and control conditions.

Bt

AWFIEIX, FRAHIERE ) D= 72 I A2 1T 0 72
W2, BEOHEMEDOEIREICL &SN T7 4 — KXy
7 EATO, RAHIEOIEERAE T D E ) hE et L
oo TORER, BB ICHRORBURE G2 HZ L7
<, RAERREO B A RE ST D Z LTk LTz,
ZDOZ EE, Ha NDOFEINCE - T- B 2 8L
BHZE T, RITEESI DFE BT 2 5 ATREM: & 7R
LTWab,

Lo L7Zemy 6, ARSI TSR 2R TH D |
BAEIC D & DL 7 4 — RNy 7 OWR AR R TIC
X, WSO DOBRFDBMETHD EBbs, FHLT,
ZDT 4 — Ry 7 Ml 2 NORSFEDEREIZ S & D0
ZHOTHY, MOFEFE CTIIRIENREENOREEE
PELR O ERETT ORERH H, FH2al, Z0FH
IZ Lo THRONZEEID, TEBEEE A & ogBan il e —
WRIZIER SN LD TH LN ERIT HILEND D,
FOFNHEIENE . BN O SMAIRTERZE (DLPFC) 0y
IRTESHRIE] (AACC) DRRIE & BH# LT\ 5 2 &R
I THEY (Bush & Shin, 2006; Ueda et al., 2015), A
T THWT=TIEIZ L - TI IS OERAL O RNIEB<CHERE
AR EMEIC LA b b b T REER B 2 oD, &
%, IO OMREEOEIZ OV THRETL TN,

51 F TR

Bush, G., & Shin, L. M. 2006 The Multi-Source
Interference Task: an fMRI task that reliably activates
the cingulo-frontal-parietal cognitive/attention
network. Nature Protocols, 1(1), 308-313.

Miyake, A., & Friedman, N. P. 2012 The nature and
organization of individual differences in executive
functions: Four general conclusions. Current
Directions in Psychological Science, 21(1), 8-14.
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Oculofeedback {2k AR M _E3IkEE

BA FERE
FHEE

ARERGEENZIX, 25 < ORNfE & BEHEIZ)h b o T, RIS,

R R B LA gt
HERFE TS e R >y M TR
RRERICHRET D~ A 7 04y — K (MSC) L RO

AR EINTZ & T, MSC IZESWTADEEREAZ FBIMICIHMITE 2 S MIfF S TWD. M bl Lo iEla o
BREIWCT 4 — Ry 7 L, ZOEREWEHRE DNERNIOES 5 Z & ¢, MEEiZ2 B OHl#3 2% Neurofeedback &5 T
ERHD. MSC IZHESWTHE LL-AROHLWEEIREL, MEAREREEAME LT 74— KXy 7352 LT,
WhRE OEEH CHIEEE N 2 CXx 2 RN H 5. A ITIREGESR) & Bb 2 IMiEE 2 B Ol 28 7- K% & LT,
IRERESE) A2 7 + — K N v 795 Oculofeedback #4244 5. MSC IZHS< EEIRIEE 7 4 — F3» 7345 Oculofeedback
FBRA I L, MSCIEAERMEDZT & ZIUtE > RO LA REEL 7.

Keywords: Visual attention, Microsaccade, Posner Task.

Fnﬁ% ¢ E E’J

HEARICBWNT, VY —ZADROENTEE &K
FRIE AT 2121, EEZHIE L TE < OFE G~k
WICHEBE YT AN EE LS. DX ) RE
BB I 2 TR Eh 2 B 2l 2 RE D 2 A5 2
LT ERETHH EEZBND. TLE, MEEhE H
il 9 5 F95 & L T Neurofeedback 73 1 J& (12 WF 28 &
LTV 5. Neurofeedback |3 #% 5% & o iM% B % 04 af
BT E LTT7 4 — Ry Z(FB)T5 2 & T,
BEBRE N K D RFE OIKTE B O BB 72 B EA R . FF
TE DIRIEEY & I EE 2 xS 5 Z & ¢, IMgEED A
CLHIEIRE 71 O IR FTEEME 3 /R & 41U Cu 5 (Shibata et al.,
2011) Z v, FBEAWTHEE®H CHliEEE ) % 3
WIsZEbafEEThD EEXLND. —F, A7
24y J1— K (MSC) & W o IREKEER ) hOFEE %L
Kk 2L LCHEHBENTWD. KrEDMSCHA K
P& e b OEEIRIEDOBE (Engbert et al., 2003)73 7~ X
NTWDHZEMND, MSCIZHESWTHEERIEA HEE
THZENRH kD EEZOND. UEDZ &0,
MSCIZEE DWW THEE LR EIRBZFBT 5 Z LI &
5, EEOHCHEE IO EHNAFFTX 5.
41X Z o X 9 72l T % Oculofeedback & L TH#&
ESENGY

OculofeedbackiX, FHlll L7-IREKGEF) ) HIEEIRES
HEE L, HEE L7 EEIRE 2 905 (2 W rTRE 72 iR
FPE LTFBT 52 & T, #iEOEE DA Hl#H
REN T 5. BRAICE, B ICEEE2ET 5

P & fR7R, R T T OPERE 70> S IRERIES) 2 FHA,

IREKIES) > & ERCIRAE 240, TERCIREE 2 SCBk9~ 2
WAEZFB, &) FIHZFEITT S, LEFIEORES
FBG TSR - B A AUICIS CCTIRET 5. #ERE
TRELFBZ MV IRLGA BN Z LT, fEPD
EEREOEIEFEE TS, £ LT, FHERT5HZ

ETHEEOBCHBREANM LT 500 EHFEns.

A2 TlEOculofeedback(Z X A k& o E Tl HE
DO EB ATRENVE 2SR 2 720 D FHEBR 2 Fhi L, &

TEDTEEIRRE & T 5 MSCHRA K DOFBIZ L A48
L L UTE D EE O B A G L.

Tk

BERE 64 31LA3ME], 4R (FH12[8]) OEERICSM
L.

B EyeSeeCam (EyeSeeTec fh)% HRERIEB) 7%
B L THMAL, Mac ProdOSX | T H EDHIEE R
T s T AEEESYE, 2919 0F DT 4 AT LA (LG
FEEL RS 29UMG7-P)IC L W HRBETE i AR L7z,
MSCD U 7L & A AL, ZHETICHELEE
BirhFHr==a—F /) F v kU —72 (Emoto and Hirata,
2016) IZ L W T~ 7.

Fhix  WPBRFE XKD L D 7ePosnerifBEHIZ BT,
TELLETRL Targetli ST 2 L ofimshic. X
I X TargetiZ k357 o F % v h— K& L. Figure 1
\ZPosnerst B I H L 72 R O Gl 2 =3, D
JIEIZ Fixation, Cue, Target#il{# & 3" %. Fixation & CuelZ
R U C R L, Targetld o) 512.4° @7 /2
FHELOLMNIERR LT, FHEEOKRE Z1E, Fixation
DB 0,737 , Cued0.61° #£0.98° , Target®
073 TH 5.

fixation cue target

Figure 1 Posner & IZfE H L 7= LR AIE D4

FRE OB IR O L5 B £,
FixationZ 1.5/ 5258 O D T o & Lip R L=,
F D%, CueZ 20 H250 DM CRIFEIZT v Z L7
RpfRIZR L, TargetZ LRD[HIERR L7, £7"9 % Target
D Ji 16 Z 69 Cue & Valid Cue, %% Invalid Cue& 4 %.
TargetD &K= 7 W LR AR 12 7 o 7 DZIRE L,
Valid Cue%8%E|, Invalid Cuez 2E|DE|GTHRRT D L
INTERIE LTz,
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AR THRZER S L RL O — o0 [V & gk
WCRRL, DX H7FBEH-27-. 3725, Cuehd
FREINTHO LU L ELR R OBIZMSCMN R4 L
TWEGE, A= bHEEELT ERERZ, [
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Wang et al. (2015) suggested that the presence of attractive another person brings out the moral behavior because the positive feeling
arose. Then, does the presence of attractive people influences implicit moral attitude? In this study, we tested whether repetitive exposure
to attractive people influences implicit moral attitude as well as explicit behavior. Before and after participants were exposed to a
sequence of 100 attractive female face images, their implicit moral attitudes were measured with the Implicit Association Test (IAT).
Also, their positive and negative affect states were measured with Japanese version of positive and negative affect schedule (PANAS).
The results showed that the IAT-score significantly decreased after the repetitive exposure to the attractive faces. The PANAS score of
negative affect also significantly decreased. However, the correlation between the amount of the change of the negative affect and the
change of the implicit morality was not significant. These results suggest that independent of the affective state, the implicit moral
attitude is affected by the repetitive exposure to attractive females.

Keywords: Facial attractiveness, morality, IAT.
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Figure 1. Examples of the stimuli: Goal-present and Gradual-stop
condition. The circle stopped independently of the keypress.
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