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BT & BT A R R T I RAEL &
—RBFHEFLRS SIHIERE

A BEXE RE®R' & Kk BX#' EKRR’

CHEARKFLHAER, 5T 100872) C R RFASCERRESFZACFEZR, Bal 211189)

B OE RS IERBEES PRGHE R, TERCHFIZRAE . X TR AR LRI, DI S i S HRa
DA RN, BTSRRI A P (P RS o DAAERITSE - B~ 0 A R P A R 5 1
FAEAE AP (E PR 7 SR SRR, XA IR o i T 2T LIS | 337 365 X 26T L7 i
ST AL S | PP AR 2E ST, AT 2 ML B SIS (256 1 A0 2) RIS 1 TIPTS5 (5256 3 1 4)
PR FAE A AT B R A UL SR 1 1 SCRRIEE . 4 SRR A B I ALAE & /N R L
ARV RIERE L], Z52R IR /MESHRIE A PR, JF LR AR AT E RN T AT BE S 24K
AR, AR AR R AR AR LA T, AL, SRS I T R, (HNES RIFR E
B, BRI 2 RIS I NI o ST S PR AR A L] R £L A2 5 W5 | ) R F SR
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B A LRI AL T B e
KiEIA SFHERAE, wfLWS] S, L
SHEE B8422

1 515

FATH AL R Ge 5 A 20 B R E R, X
SefE BARZ 2 S A ALY . X Se a5 R 1 15 Bk
BEARRL, DIES BB . AT RO X el &
AT A58 -1 (perceptual averaging), AH 2445 i M
B A N T A R R & TE (average
representation, Alvarez, 2011; Haberman & Whitney,
2012; Whitney & Leib, 2018), ¥ XK/, Hw . B
B S ARUK O FRIE (Alvarez & Oliva, 2008;
Ariely, 2001; Bauer, 2009; Parkes et al., 2001), t5.4J
15 T8 LB Oy L R AR S okt 2 R R
(Haberman & Whitney, 2007; Haberman et al., 2015;
Li et al., 2016). fRZHFFERTE MK - H R A= 4n
A R Y - S I R A B L DURTIE i — > 2

5 H 352 2020-06-04

TR FRAE 38 2 38 2ok A A B 51 47 AE 1 F- 24 {H (mean
value) 31532k 5¢ i - 34T 55 (Maule & Franklin, 2015;
Whitney & Leib, 2018), PAFEAFFE H, S35 FAE 8 &
S A WO B AR AR w5 bR, B 17oF
YRR R TG B BE MR, 2hM, BT
AR AT 2 SR R (B R B SRR B Y S B A A
AR ME LXK A, XA I AN BEAE R UEHE R
X531 2 R AE 14 77 A S T R A 11 1 3
MY RAEE 2 TG R ETT R, Bk, F
YJRAE I AL TIATY SR S — 8 o i D ) [ L, i
DRI A ] 8 1) — A JEL I it J 3 2 4 6 2 R
FROEAE ARG 45 B D R IR (R A9 -2, T -2 it L i
THME 5| I8 H R LG BOF- 4 T LAY B R W5
SF-#4){H B = (Carragher et al., 2018; Komori et al.,
2009), RI&EAVER XA AR TIA S B T A

* o [N R AR A 58 B 4 (P Je i A SEAR BT AL 55 2% L I 9E 4 BE B, 18XNLG10, 19XNLG20)., E % H 2R Bl 4 (31400869) . iL
TSR RRI 4 (L19BSHO005)M H AR, A E AR KW — i B FR K BB - & < 2 SRR A K F

F A R S R A L R B — AR
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HRSR A5 BT iEF 240 0 B R AR AL —k 3 P 2 LI 5 | g B9 ik 4 715

YIRS B4 35 1 A ST B (BT TR A TRV [ R
A5 38 o A AR G AL 51 07 7 3 R AR A 4R
G T A AL A S | T R A 25 R R T
b BRI BT I R AT
1.1 PR BEALHIHFIL

E AR 5% 07 34 R AE B 1 0 =48 T PR A
F R, BT oA 2T R 0 B AR g i R R T R
ARG . BRGNP RSE
XA B AT AT 0 1, PR Bk i e 0 1R R AIE
LA FYME, AR NG NI R T R R
flE(Ariely, 2001)o ARZRASIL SN K, HLoE R G0
H A PR T o R AR T A AR & b il IOy D BORE
AL, FEXTHGEATRS AN T, SR R A B
BT AR HEWT AR G T ¥ R AE (de Fockert &
Marchant, 2008; Myczek & Simons, 2008),

A T fA BE R, A A5 S 0 e
ITZN o T ARG RN AR G i 1) S 15 TR R
BE AT LA 45 R AR 1 SRAE IS i 78 vh s A fn A
BRI TR A ek . Bk, W3 im Ty =
2% ¥ i (reverse hierarchy theory, Hochstein &
Ahissar, 2002; Hochstein et al., 2015)IA 24N T.
FAEIN T ARG 290, Gt RIEVE S —Fh
P AR DR g R A A A i KO SR AR S T
MMEFRIER S . W2 RIS IN N, BERRAE (U
s EF gist)EIRAGE N E ML Z IR, R —f

TARG = f AR AISE S 7, ARS8 I TIT 46 B B,

AT BE A B UE £ 20 58 b 5% 0 B R SR AE (n
gist), AN AE 5 5% B &5 /K 7 HE R R AE A H 20
(antecedents, H[J ¥4 h{ H& 7R R AE B9 AR G0 1Y), 761X
MESERZYIN TR, W REA T =5 2R
FE MR R JZ AL BT, $EHUm SR A 19 (58, RIFE
R R R EE AR AR DL i A 7 2R [ E] R
TN T (% 2 2R [F], reverse hierarchy return)liiE
S (B 1) W25 B9 B AR R AR 1 {E (Hochstein et al.,
2015), NIt HRPE)Z IS AT IS, YRR
R S KM A R M ARE B Y, IR T
RS AR - H 55 (BAEM TR 22 84
RFRIERBTIE . SR, XAUOURAHER, AP A
FE B UEHE TIESE
1.2 &AW A FRSEMMFEHEILES] A
FRAE . B S AL LIRS, FE g
22 T L AR 5 P S 5 A T A K T AL |
7189 F ) {E (Abbas & Duchaine, 2008; Brady &
Alvarez, 2015; Haberman & Whitney, 2012), 21

FERI, 3 AR S| K442 55 M i L 40
BCHIER G B | T M55 3 4> MR 51
(Anderson, 1965; Anderson et al., 1973),

SR, WEREEW A T ARIEER . van Osch
FENQOIS)RGHIARIN T A WA RN, KIHY
LAy mALEE T 6 5Kk, EE WG] IPEr
255 TG IR - Y . X RS
W51 F1 = PEBL A (group attractiveness effect), /N%F
T LA B TR E AR T WARAE R B W51 ) b
B4 Bilhn Willis (1960) & BLAESE S HA 2 5kel 3
SR ALES, 2G| 1 WP b i 1 4 (A T
e, M| S EEA BT o2 B3 03 B

van Osch %6 A (2015 N MEEA WG] 1= iFE %
AT HE AL ) 2 T L AR A 19 A6 i T T P T
FLBYRAE, R FLAEA 1M 5] ) RAETEA L
G| B A B2, TR ok AR B v Y BT A T
FL A LA 7 JE (morph) il T I il A BGHr 19 F 27 1 £L
(average-face), MMM 4E A LI 5| 1 B PEA S
LW 51 07 5 1AL 2P B A 58 AH X (O Toole et
al., 1999; Rhodes et al., 2001), B[ISF2 1 FL A 51
Jex i T Y RAE A B R F 2 8 P A 2 4
Fb, T2 e B A T AL S | A
(Carragher et al., 2018),

van Osch 55 A (2015) & T X LA i BT &
A TE BT 1R R AR AW A, (I B fid
BAES W 5] J1F {8 (Anderson et al., 1973; Luo &
Zhou, 2018)FIHEA W 5| 1= A —E B 7 & . T84T
N KX FEATF &, Anderson 55(1973) ST A 1 HL
TEUMHEALES (N =3 5 4), MEFEs R T
BRBYSES (N > 8) (van Osch et al., 2015), 1E/2X
FhAR G R/ 22 5 AT e DEAS —BUlm g 2R . RV
FREAMAL, EAH/NIF I TFEE AL LKA R
DOBBIINL, MARGURIEE R 8, HAES T
KIFLFRAE . Li 25 A (2016)1 % B A 3% AU At
THRUEE . FEA BRI TR T, P RAEA X
TAERRIEEA I, A RAE ARSI A
EWR I TR LA T, MR RIERE i E T,
TP Y5 ZRAE RS B B U AR, AR 2 g,
B RAEMTE AT BERE 0  IMACSRAE, i i1
PR SRR R MR RIEAS I 2 b o st
SR mFL A | sz B TFLECR /Y2, B/
ARG AL B F 4 LT AR T R
G A N AE T fL(Langlois & Roggman, 1990), =
SZ I, van Osch (2015, HEG AR,
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53 %

L

EPE LA BRI T B . X T RERE T NAE
I G I U - 28 T AL | T A X A 1 BT 3
THALAZ BN T30, A PT R A2 B A T B 149 T L i 4t
TFEETR . Bk, MRS AL IR
WG 2D, HHHURA R
13 R HEE

H i 4E &1 24 3R AE 1 IE UL 475 9K 5% B A 3
W, WA B & BCF I AE N —
PR REAIAILER, HE S BT b ff B AR & RAE N ARG
ISR ML G, B, A PRI EEK
S By RIS R it 2 P S A D SEUR s R, L
INC Ry 2 e S SR Sy, e, MRS
LW 51 7 0 PF I G SR B S AR . AT AT
PIHERES5 (555 1 A1 2, mean discrimination paradigm,
Haberman & Whitney, 2009)F1W 5| f3 PEAN AT 55 (5
5 3 M1 4), it RS WS | ) A S AL g |
NG WS 1= TFIRR AALE], DLk — 2P
Sl obuy il ShRey | A WIS S o GRS T <)
BT 55 2R Bl XS AR S 4R &1 24 R AR
T3 F09E AL, FHRIE LU R X R AE Y S
VA A8 R A -V S R AE R R AFAE o s | I PFfr
11 55 RPN G BAR T LB TP, A
e - B R AE Y R . FRATTICE TR G TP
FF LA S, WCREE G N TR R T T
fL, IR ABEE A TC V- Ko T FLX 48 R B A i
WEREA T B AL, A5G 65 V4w LA
PR H i R ORI S WG] Ty 25 1A
3 Jd i e R A A T AL & 5O A 51 2 T AL
SR T A SR A T B 1) LU A8 K Sy B T 4 T AL
L R HE B LR AR, 5256 2 F0 4 Gl 5T Ll
G A R PES VA SEGWT KR
B 1 R HE AR AR S T 1 R AE B TR AT B
(P SR HE S I s SRR . A, Tl U AL )
Bras R TR AN L R, S 10 2 SR A5 R
PN R D7 T AR o AR 8P R AT BOHL ] A AN
[PV AE, AT IO S A8 235 2R AT 1 0

() B 2R X FRAE 2 3 i B G il Bt iy W 51 1
BEE, I TP ml s 0, mEr
Yo7 LRI 00 B B 23 AN A 55 1 247 1 LRIk 1 £
AW E R, EHEGEFEEAL Sy, M 2 4R
B FHmEAL, EEWT 3 (R 3 M 4),
V- X P AT 55 vb F W 45 W 5| ) B v ) A ) 184
Jo, A e R R 4 TR FL K | g B ) B A8 A,
I HAZEE RN LR 1 2).

(2) 4 SR - 24 R A S 3 2 T BT 2 5 R A
dere i, M AR TR A4 S T2 LI 34
HERME S5 RIS 55 A s (S5 1 fn 3), JFH
AL Z TR/ NES T, A8 T34 fL
AR A W5 | o B 33 - Y L 5 | 1 (S5 4), W
T ) DT 8 000 ) 95 ST 2 1o L W 5 | g s ) L £ AR AIG
(5L 2)

GITER I 2 By 3Eat [, WS/ INE &Y fLAZ
THZ S PF I I SR, IR AR RAE R
SR T, A WG] R AL S| T 2
SEAE AN AL P24 LR B S A R IR (LS
4), PRI, ZINEE A T W R0 o) 5T 2 T L ] T B
1 1 L I AE AN & X AL SRS A R
(R 2),

(4) an S /NG A 7 K T FL W 51 7 AR R AR A i
T BRE REBLGL D BRI, AR A/ NE A T
LI 5 7T RS BUR A W | RS- 28 1 LY 25
SIS 3 S 4 %F L), 2RI, NES IR
T SR S5 4 T L 73 s 1 b R AR (SR g 1 A
S 2 ).

2 K 1. REmmALESTH
Y B T AL

SEEG 1 HEINE 55, SORBORERRAE S
S TR AL 51 ) Z B i —A, BRES
HOR S TR AL, SR 2 LR ST
21 FHik
211 #ik

K GPower LAGE 1T 2%% power = 0.8, AEEAL
N f=025 FEENE 2 (HARERLR.: 24
KV ASEAG R/ PEAR T N = 34, JZPrdf
SErp N R KA A 34 (G 18 & 4th), P
IR 20.75 %, bR 2.02 %, 4L FF, HE
B IEML I IR o AR A 11l 2 2 0 i )
P, LA TR EARRFOHEROBE NS
EOEIRGi
212 ZIew

KT RS R AR 25 5, SEERCT B A R
VERW 5| Tt F A py LI e, BBk
T RVEZ, B I e 8 B U 1R1TE, Ot o UK B
EIER A TAREA o 053 T LA RHE A v b AL
T RG(EYE, B, 2005) Lot i
T2 . hELE LIS 2 K R R BUn E RS
R A R 2H B b A L o BT MRS 22 20
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HRSR A5 BT iEF 240 0 B R AR AL —k 3 P 2 LI 5 | g B9 ik 4 717

2 E R AEAEW 5] 1K RS 4630 (3328 101
MR RES) LIES (10 £ &k, SE¥ER N
20.54 %, pRiEZE2.17 %), P AR (S
WA 50 A 1 3525 S WA RHIE IR o 5 1A RHRL
BriT43(M = 49.94, SD = 0.77)5 HEEES 50) %A
BEES 1(19)=0.35, p=0.732, V&GN R
LAl 30 9k, Ho s 6 skILBEMIAT R 4 3K
J& TR J14, 2 sRAKM G| T3 4L), FoAy 24 5Kk IE
I HR A T LA 25 P9 R e A e B

HR A W2 5| 7 V7 53-8 I 4 A4 R o3 S W 51 v vh
K3 21, & 10 5KIE R . . o ARG 4R
BI04 9k 76.33; 43.12; 22.42, TSI )7 2540 Hr
K 3 Pz iy 22 5 R R W, FQ2, 38) =
148.64, p < 0.001, n,” = 0.89. FH HLAL22 57 3,
RS A 595 140 t(19) = 7.91, p < 0.001,
Cohen’s d = 3.63; HW5| 1 5&W5 J14l: t(19) =
9.77, p < 0.001, Cohen’s d = 4.48; KW 5| f1H 5
5] J14H . t(19) = 15.92, p < 0.001, Cohen’s d =
7.30, BHJSFATT E R A AN FN G| ) 4320 0 LA
MRS, BNESTE o 115K, 125K
PRI OL, 250 138 60 NMES AN ES AR
W51 4320 A L R 85 0 R BOAN ], T A S B
Rl s S NI LGP S D s e
o A R EOZAR R Y o

Wi fe, FH T LA LK F Abrosoft FantaMorph
(www.fantamorph.com)¥- A~ [F] 1 £L 4 & 9 °F- 34 T £L
HFE R, A 365 5K ZEROE AT LK gk 1 FL 3%
R — 2 Y L R, 5 TR 25 AR TiE LA AR 22 S B i ok
PRk, WS AR E, Ko, IREE, B S BOCHE &S
W) EE R A RIS . lhn, HFRATA B HIAE 4 5K
SR T AL T AL, w0k i AL P — 4,
Fi B 50:50 19 LU EA T G U, B B T K 1]
AR IR 50:50 @il A B, A Y TRk IR bR 1
LTEA B LAY STHR LU R 25%, 193 1 4 5KJ5G
XL AT AL o AN ELIAE 3 5K R T LAY
PymifL, DO a4 sk v FL Y SR H A 33.3%RIT

BT W FLIE R FRk 4 20 24P RN ROK 2
FERE A WL 5] SR (10 £ &k, SEX4ER R 20.35
&, bRifEZE 2.03 %), VENFSETEE R

B AT 256 ARl 24 ST B9 Dell iR B2 2R,
ITHERN 1920x1080, KT 5, B AR B AR
R RFHEEZN 70 cm,
213 =Xt

KRR RPN, AR EA AR

=

(TC P mALES Gl vs. A FHHEILIES G2),
PR 7 5 Ay ) T ST 347 1L W 5 9 B v T L A8 A
R A3 A7 45 2 G S P SR A8 br (5 B RBUGE = v | [
FR2E(H a AEHEDLSE N TG 10, 3 L4553
214 XEKERF

SR B HE I 55, R BE SR,
LB R . BRI SR AT AL . AR
SEAL . AESRAAE AL . R AL DL K
A IME RN G RARTRE, ML 2E R T
Wr, 5 P AR S A AR A RIS R A Sk s 3 A
BRI

TEAR G HIEZE AL b, ] 12 5K A T FLZH A
4, MR AP mALNES GIKE,
A 11 kR HEFLABE S, IFRHES R
By AL AR A AR A, RS 1w
LS G2k, WEFHmALMES T, T
TIFL A, B AL 2 B ZER DA |, B
B B B B AL R <A ALK, Y4k
A AL S A LA, A S PS8 L B
CEIVES A Z KT, REES TR TF
Py FL LM A % AL —; RIS
oA B A T LB s 1 LK

ERA R, Bl E e E g0 511000 ms,
Bije, MbA1A 22 IAERE A LSS 313 2000 ms,
Z )G EBAE B 500 ms, Bl S B — SRR AL,
IRE) B N M 1k o RGO F o b BT S
L5 1% 2 AR R 51 R ) 38 %) A AR 1 5 | R A
T, 2180 MAWK, SAFMHREGHALEI, &
60 IR — UK o 7E 3400 T FL A T LR A
B2 — PR SR, — 2P A T 4 e 5
& TGRS 5] I PE, — BT
K 1),

SEETNR L 4x3 AR R B, PR TEFLIE A AL A
h 5.69°%6.53°  BRINHFARHE— K Rl Y FL, 2
AR, R RO S84 U RO T —2
215 ¥ EER

MR 00 2 PR ie, 7241 AL A T B PR,
AR T A5 B BB, B I e AL & AL
LI AE R Z P PR I N 25 5% . A T %5
XA RER 22 5, AT T RN PR R, R
P HRE R (the diffusion model; Ratcliff, 1978; Ratcliff
& McKoon, 2008) KA [A] A B A T o0, 25
A FR S s 0 A 5 R R ERf PR SR, i — 2T
A0, A A, 25 S 27 1 L 45 A T FL I 5 A4 i
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7 553 &

3

R 2% 2 T

F<]

1 21, 2 mREE

BLH o TR AT LIS 53 At A A R s A X0 1 B AN [] 7
AL (Voss et al., 2013),

PEOR A B AR B . AR 155
o, A5 MR 4 s5UAS DT SR R 310 3k 38 5 B v 1 1] R
B v B0 B o FEAS T TR Y (Ratceliff, 1978) 47 4
NSEANE 2), 535108

DIERF(drift rate), 08 v, FIEE R
AR,

2)[5 FR 2% {8 (threshold separation), i~ a, M
SR i ity EE {5 B

3)iEL iR 4 (starting point), 0N z, AR ET
1) 90 56 i 1]

4)dE P& %6 in T A K (duration of nondecisional
processes), 1M t0, & ghd . M PAT AR R
FA B 1]

RN A6 R i

a S IRRA
ERBRy
, y A
\)VWMW%OQ%K:f Vs —
0 R % B RIEB
B VLI IR A

K2 PHUER(BIPE H Ratcliff & McKoon, 2008, Figure
2)o FWIR/R TP HEIE 3 XN 7B MNEL
B (@ UE BRI IR E T 2R, BRSO A B R
FR(a)sk S [ B I EIFR(0) - FRAPLIEE, X8 pER 7
MRR Z A A T AS 5 o

22 &R
221 IRERNER
FRATAR A TOPE W 51 7 40 B H 3T 78 34800 )

TRy Ha i) S A B Ny TE AR, DA A Bk
AT T 3 PRAR AR SO, DB B = S T Y
W51 3 PE g J 5 i T AS S i il . MR TP )
BOHA A ARG T YME, R A0
T FLI 51 g Fe e SR i 5 E A S, 435 SR 3 IH 1 o)
PSR B LA G R 2 — P AR AR ) B
IEAfRIRE] 84.72%, i FRENLIN, t(33) = 28.21,
p<0.001, 95% CI = [0.32, 0.37], Cohen’s d = 9.82,
Vi BH B 3 A W 5 | g DR A e A — 3R MR
FoVEENR S, A% T8 1 hARSF
YR L 1) 4 5 00 0 38 R - 34 T LAY SR E R
BEA BRG] B YIE M1 = 49.19, [R5
ZEG G T AR EA S TR AL
(BB B B W 51 1 Y (E, e s A il T4
LI H R 5 | i 5 B L5 M2 =
50.49. M1 Fil M2 By 2255 RW], G- mfL4E
THEAWD] M, t(19) = 22.82, p < 0.001, 95%
CI=[1.14, 1.37], Cohen’s d = 10.47,

BATGETT T SZBR Sz H ) W 00 3l 35 - 349 1T
LS| e el TTisEA A A
THn L, Bl i) P 349 1L e 5 | R Y LA (AN
AL Gl: 84.03%, G &ML G2.
83.55%)#l i 3 = T REHLEEZR (50%), t(33) = 8.16, p <
0.001, 95% CI = [0.25, 0.42], Cohen’s d = 2.84; t(33) =
10.31, p < 0.001, 95% CI = [0.27, 0.40], Cohen’s d =
3.59 . IR ST AL, T2 AL S
D15 Wt AR B S TE AL . AN R ALY
AR Z A 2 22 5(A 3), 1(33) = 0.11, p =
0.912, 95% CI = [-0.10, 0.11], FIHA JCFH i fL
XA W5 | T B 15 B A b 355



5 7 ) MURSR 25 T T R0 - 44 F AL —k 11 R T AL 31 ) e 719
= 090 T G RO A PR AP, 2 T A AL

ié&%: ) e SRR R 10 T4, ¢(33) = 2.57, p = 0.015, 95% CI =

EE ooor ! [0.01, 0.06], Cohen’s d = 0.90.

g5 oo 23 i

2z 02 Je 1 IOSERIRL, AR 12 (A AL |
= o e TSI SAFAE B PRI o PR IEEL K A & T3

3 AN 21T Rl W~ 247 i L 5 | g B s 14 L A
{E: G AR S FHmILNES . G2 hETFHEALNESR.

222 EUEESH

3 oA 23 A 8K 36 B AT T 1 24 T AL 4R &
W51 7 R 05 I A ik 2 5, EL ANV A X B
IR AT R CANHR N 8] L PR SREBR S5 A TT RN .
X HEFRATT R 2 S BB 8 7 ¥ (the  hierarchical
diffusion model, HDM; Vandekerckhove et al., 2011)
AT HE ARSI A . HDM 434 AP 34 e T et
ISR % TR 2 () AR 22 57 o I AR Y
T BRI E Sy A A B RN R SN, PRI
PR - Y T FL AR AR IR, S0 DRI R0 8 5 | 0 B ey
BEE MR RN o F T X T I8 AR 158 S L AN AE
TG 0 BN g ), PR SR ABE LR RS B A5 (2) B R /2
BERY ) HA Z B E W BRI A  (BR A 28 8, 4R
DRSS A it R BB G, BAAT
AN POIRTET DR T EE R v, BRZEM a
AR T 10, FFFATEE TGS 73 M (&l 4).,

25
EGl1
%zm OG2
gL&
ng
0.5+
= N IH
N a v t0 ‘ a v t0
LH— L

K4 SEUG 1. S2H 2 ARTG )2 Y U AL 5 45 2R
IE: Gl AAEEFHTEALNES. G2 hEEFHmANES

PO ALE X REA BEAT BRAMELS, —A
g, WEARBSRIA US40 Rhat /T 1.05 (Vehtari
et al., 2021), WIHLAEERAL, FRATRSLLE 1 LG
LERMAT R R KB, FHRESHM = 1.00)
¥ E/NF 1.05, RBAIHIA R AT

DIBRI SO RS 10 t KEg R, 7EfRE 8
BUERS R v MR 2ZMH a I, A RG0S M
LA B EER, 1(33) = 048, p = 0.632; t(33) =
1.72, p = 0.096 , 3X & B HOR S i % 45 5 W 5| 71 F1F-
PrmfLagHEnl; (HAR RN T 10 23 &S

T AL S 5 g, JEREm T i 4R s 1
PRI AHOT- L0 g, A5 S0 bR o 34 m
FLISER S A A 22 5 o LI 45 A A
W2 WA ORI, AN SRR 1P E 5
KLt S35 DT AN J2 17 SR kbl i 11534 6 SRR B
RAEME, W T EA L. R TR
AL =51 1, A fLEE A A A 2
{H = IO P X FL A A A 03, R
DU SR EOT- HT T L, DA T D S S R A B e 5| R
Gy X 41 PR, AR AR P A E Tk 5 T3
HEMAT 55 (B B O S4B F B i), i A 734
T FL 25 T 0 W77 24 T L W2 5 1 o v 1 B KA
T E LA HE, 4585 A, A
VTSP 25 1 FL I 5 | O e ) BB e AL L L R
A5 LAY SR A 2R R 2 ) 25 R R,
BT RE A, AATTHE SN 50 45 & B DR B 52 G 1k
— 5k FL(RPEAT R W5 7 0 F- 4 L), DA X
AL HFL A AR B W5 | 0 1k i S 4 s T
TEAL BB LI 55 A, AR S TR - Y T
FLRFIZZE ) T Hoh i 11 5K A T FLIE B Y - 34
1L, Wit REShE R MMM XK mEL, B4
-2 1 AL BRAE S A PO AN B Y R RS | ) v
AR BB ot S/ AN A T LAY A R
PR BRI 5| ) T i LU BN FEAE 25 5%

PRI T 25 R R, AR SR T T fL
(5 AT, G A% T A5 AR P s i [E) B4, X 1 B
198 AT 55 3 B vp OB T 249 1 FL 7 0 TR [ A
FRIR RN o XA B AR (2 400 ms), B
XFURFFE AN K, DT PSR {5 B R AR B 5 A PR
ST FL I AR A R 22

BESTIT, S50 1 ML RRIHER WS i H)
Wi BRI B T L, M B A S T
Vo A, A2 S5 P2 LA IE e ?
UTHITRE B, o GRRAE U i FL A 10 - 34 A 2
MRFABRAE R et al., 2018), ZFhn T¥% K
il 2 (Li et al., 2016). ARA, EFLIL 5] 10 F- 344
fERBWZ BN RN NN RE, AR
RITPJE 45 E 19, 110, van Osch (2015) K, TEEL
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HE 4~6 ST, EEWT| R IFBLG B
AIREVEARAR . DATE & BT LA 5 5 | AR S T
-S4 E BB 5T AL R R B 2 BN BE S (Anderson,
1965; Anderson et al., 1973), X&EULH/NE &
GA T AUE R, NS ALY R
ESRERES AR BLE 2 (HEAALE 5 S —Fh
mIfg, B mELLeSOE s TEZ BT, T
BIX AP ATRE, SCE 2 B T/NEEES WL
AL R

3 S 2. EEHFEXTHSALES
T
SENG 2 SR 4 kLA R ES, RS E%

W CIRIEDR R a2 e wilk =S SN2 - I es SUE Syl &l
15 - 2T ALY 5 FR R .

3.1 FHix
311 #ik

K GPower DAGE i1 UL power = 0.8, H1EFRL
Nt f=0.25 FIEE MG 2( A AL -GS TTTH
HALIES Gl vs. A FHHEILNES G2)HSHL
fliF By NVEEAS B N =34, S2BRiEsEh E AR K
FAERE 35 B, HEBR— iR TR T 1] Y
Bk, AL 34 (17 k), PR 20.68
&, b2z 2.27 %, HRITF, MOIBUFIEMIIER .
312 Lws

5oz 1A, BES R RS 4 KK A,
FEEA R L, [ 4 KR TH LA RSE R,
R A& I ALES GUKE, WA EA 3
sk T LA AR G, JPRAR G L5 P 4 T L AR
B AR A, R A AL E A
G27 /K- FRMGF IR E A T mfL . £5
BCOLTAAL . ARG AR T AL, HRI0R Y S PR
IS R S A5 i S AR

LML, 2x2 HFEEH, KBRS
8.19° x 9.43° FMNFH A L& — sk B AL, 2
AESEFR e, B A RO 544 RIS —2
3.1.3 gt

AL 1 AHIE o B BORTE FAE 55 58 BUS X
Bk I - AT TS 1.

314 ZXWEFRF
5525 1 M .
32 #ER
321 RERNER
MR8 F P8 975 43, TERRINRE S 7 3 i

FLFNEE G BB PRI 258 T A9 SO IE AR50 84.17%,
I E T HHLK T, t(33) = 16.84, p < 0.001, 95% CI =
[0.31, 0.39], Cohen’s d = 5.83, LA 5 B il 52
o RER RN . S 1 ARERL, A Elgeit T
TR DU ) 385 oA S 2 T AL S5 T AS 5 - 2 T L A 4
AT B RS T EE M1 = 47.82, [RIES
Iz & A T F AL RS T8
LAY R B M2 = 49.73, M1 Il M2 By 2 553
B, SFE L R TN A 5] T
{8, t(29) = 6.68, p < 0.001, 95% CI = [1.44, 2.47],
Cohen’s d = 2.48, MIEHIAL FAL S HTEE, M
SER LAY S F1(M = 55.18, SD = 11.02)f% T4
A BB LIS | 7 A9 M = 51.71, SD = 11.76),
t(33) = 2.35, p= 0.020, 95% CI = [0.51, 7.05], Cohen’s
d=0.820,

Xof SZ S 2 RIS 5 1 rp P14 T L Ry PRI 2% A
TR AL G| AT R, SR ER/NE AT
FUIE B F- X T AL 5| 1 BRI, 57.20 vs. 65.61, ¢
iE t(41.7) =100.61, p < 0.001, 95% CI = [8.26, 8.60],
Cohen’s d = 24.53  XF 5256 2 FNSZ56 1 34 1 £L (4%
DU HNEO AR G P YI(E Y 2515 (9.51 vs. 16.43)iF 4785
SEE R, RIS 2 /NMESF AL G
{HI2Z S0/, FIF 1(53.8) = 112.13, p < 0.001,
95% CI = [6.70, 6.94], Cohen’s d = 27.53, P, /)
A5 A v A DT PR S 5T 4 T AL W | R Y LA
PR S5 AR ST antl, S8 2 rh T 2 T L R
51 T A L) S IR TSR 1 (66.57% vs. 83.79%),
K IF 1(63) = 3.37, p = 0.001, 95% CI = [0.07, 0.27],
Cohen’s d = 0.85,

GiiT K s ah R, Wl m T 4w fL
AW 5| ) B TS BT T o I T 34
TFL W 5 T B v 1 L A9 ik 2 v TR LA S, 1(33) =
4.60, p < 0.001, 95% CI = [0.09, 0.24], Cohen’s d =
1.60. i H % T 4] ir ~F- 347 18 FL W 51 5 B o 1 B A4,
LA PANUE AL AR E S TR Y
HFLAY 251, t(33) = 3.77, p=0.001, 95% CI = [0.03,
0.12], Cohen’s d = 1.31 (Z1[& 3).

AT L, NES BN T4 R e S5 KESAR
[F, 4 T RG22 5 A AEAE 2 B T THLHIAS R
WS- ALAZ BT, FRATRAS &L 4R
A HRRIE R T LI T TR . FRATE T IT
B 35 456 1 55 7 S8 1 FL U 1 ) 2 3 18 T L A
B, PIZETEAL B S| I ¥E SR 54.80 vs 54.11,
1(46) = 0.18, p = 0.859, {HHEI 35 Ay F- 15 1 FL AT
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RN ST 5 2 15 | 3 L W Sy T v ) AR (69.12%) 4T3 8%
T LA (52.01%), t(33) = 4.84, p < 0.001,
95% CI=[10.21%, 24.88%], Cohen’s d = 1.69, H[Iffi
i — 2P DL IE VR HY Lo Y T AL W5 | B sy 58 T
FLAN(72.33 vs. 60.86, 1(42) = 3.85, p < 0.001, 95%
CI = [5.54%, 17.49%], Cohen’s d = 1.19), 44 5|3
Ry - 357 T L B A0 0 3B | ) g D B SRy T Y L
B1(71.01%) 58K 55 F 87 i L A& 14 (61.31%), t(33) =
2.62, p=10.013, 95% CI = [2.24%, 17.13%], Cohen’s
d = 0.91, X ULHITEHE It AR PS4 LA 2AR
Sy AL By, T ] RE RS R MR T
YAl

FATRIHE T DL bR A BL5F-B{H M1 R
BWIE R T LIS B ARG B 5134 M2 AR T
AR UERT Y IE A % Accl A1 Acc2. T 3 1H LT
RGN Z B RCFAZESR 10.40), &
Gy LR AR, FRATHERE T 2T 10 (Y
BRI Accl 1 Ace2. UnRIE B 1T 4T AL, AR
7 Sl GIDIE X = EP NV GRS TR NP~
SN, PR IE A AR, Ace2 (IR T 5L BR-F- Y ME
MIIEHR 3 Accl, MIMTHZIE SE PR & 1 24 1H L 1 4
A Acc0. t KI5 R, Acc2 (50.34%)F1 Accl
(53.03%), t(33) = 1.18, p = 0.249, Cohen’s d = 0.42,
Acc2 Fl AccO (45.79%), t(33) = 1.46, p = 0.154,
Cohen’sd=0.51, AR EER ., M3 NEHEK
R HAERR 3 A AKCEHEAT R R ST (trend
analysis), Z53F MM Accl 3| Acc2 FEE] Acco 17
LML IS, F(1, 33) = 4.21, p = 0.048, 1, =
0.11, XEZERFRN], REN T FH AL /NES
o ) 1) F SF- 18 TR LSO, TG 58 4 5 A & F- 24 T AL
) 25 A A, ABS BCT Y LR AR FE— e R B |
EIEH .
322 ¥EIEBEISH

SEE 2 [RlREE R R RO S, RAAS F
BABORTER R PR R v, BR2EE a F1
P TaHE 0, JFEfT Gtk s st . &G
ZH(M = 1.00)¥ /N T 1.05, FIBRIHIA B4

VIR S HON AR Y t RS ER R, 7ERIFR 22
i a AR THHE t0 |, 5 m
FLATAE G |y R AL HE 3T fEm, 1(32) =
—0.63, p=0.533, t(32) = 0.72, p = 0.095; {HfFE &
PR R v Z 3 TG 2B P LA 52
ey, A A G HALFFNE R RHERE,
t(33) = —4.775, p < 0.001, 95% CI = [-0.63, —0.25],

Cohen’s d = 1.66 (A&l 4),

JZ G BB R (1) G 45 AR 926 () A7 A 22 57
(G 4y, 7EAESREI TR 0 B, 505
w5 B MESEBEAIELEAIENM, F(1, 63) =
14.03, p < 0.001, n3 = 0.18. faj Ak R s b & B, 7F
LEOE VAL, S25 1A 10 3/ T 5L
B 2 19 10, t(63) = —2.568, p = 0.013, 95% CI = [-0.09,
—0.01], Cohen’s d = 0.65. 7EVERH v I, [FFAFAE
EEMUEFYmALS S MES KRN EE,
F(1, 63) = 9.63, p = 0.003, 02 = 0.13, i B4R /347
K, TREABTHAEET FHmAL, L5 11
v B ERTSLE 2 ) v, 1(63) = 5.51, p< 0.001, 95%
CI = [0.94, 2.00], Cohen’s d = 1.39; t(63) = 3.16, p =
0.002, 95% CI = [0.30, 1.34], Cohen’s d = 0.80.

3.3 itig

SRS 2 BB, AEAEETEEALAS R, A
WS- 45 1 L R 5 | 0 O Y B A S T
LAY 25k, BRI AL e A, B
W T A RS Ty, AT, MAES A
b4, W I B - 359 T FL R AE A 0 o) 2 0
AL WIS Y LRI A T A, 25
FLAE A 3000 0 38 2 AN BT T FL IS AR, H 5 M 2% BH 7
Y5y T FL A AL A I g5 R g R TR] . IR, /N
A FLEIE T AL o ik e BT A A K
PRI R 2, A SCREE TR R 1,

RAE/NEGHFLE T 3L, A48
() S RS G 1 ARG I AN AH A . 37T RS
K /NEA IR RS- Y T AL 2 5 22 T, A
FOP AL AR A WG| s AL,
T BT~ 24 TP 5 | ) O g L B A o xSz
TERE Y SR SR B H L, PSR s 45 8 R BLHE
JEART S 1 R, B i TR R, B RO
BRI ZE ISR, 764 SBT3 1E AL 05 AR, e
ARG, RINIORAE L BBUEP, X bgh
IS 9 BT S R P R TR FL, R
ZE T T X BTl B N A W 2 T
AL | 0 e 1) B LG S 3 1 AR, SR 2 SRR W,
XA REsk [ AR . — R/ NMES AL Z TR
(Bix 3), IBAEE WS I AL aY 22 5 7E A
AL E B LRI A & R TR, i/ IMES
I VT - 257 T L 5 | T O v A B AR AN AL T T
FLRNE AR G 260 R s, R/ MEG I LK
SIHEAR, HAFOF LAY 25 5 5/ N R 4).

S 1 AISEES 2 WA ROk [ AR [ T 1
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BRSSO T ERBEE HAE AR, S08 3 RS
4 RFHIEIE S R 1 IS8 2 S5 R T it —
A HIE

4 S8 3. REEmILES D

B 3 R KAE R EALER TS . N
ANFZS i T A WG] 1 FSE- 34051 1 56 R $ it
W EOUL A TR
41 Ak
411 #Hik

K H GPower LUGETTHIIAL power = 0.8, H155E4K
Nt f=0.25 FIEA &R 5 KR N &
PIE LA R E M1 A BT 24 1
LS F AT AN A HE M2, A
5L S G A& L ES G2,
L Ave) S EAG T B/ MNEEAR B N = 21,
TP ST E AR RFHERLE 29 A KRFEA, A%
PRk 29 Z (15 B th), FIFERE 22.14 X, bRz
3.17 %, AR, W IEL T IE R
412 SCIGHRY

SEYR IS S 1 AH IR

LARTREE 12 kiEL, LR, 4x3 JH
PR En, sk mifLIE LA 5.69° x 6.53°,

TEVEAREI b (i 12 SRR hA T FLZl e A,
RIE AL LA A KT R 11 5
AR T FLA ARG, IPH ARG L5 B LR

B ARG, RIS 5P 2 i fL 5 5K,

P O T LRS- 2 T AL ARG T BRI, R
Sy B K
413 XIWigit

FKHHHEZE 5 AKFAPHER . AN E
L EA R R R ML, N5 Y B2 1w fLAE
BRI EAE N SR YIE M2, AN
FHHELNES G BEFHEANES G2, F
AL Ave) B T P AR i S gk a0 B RAR
Ao HbR LA S | 1 PE4y .
414 LIGEFRF

SCH AR S s, BRI 500 ms M

S T AR B b 5 R — 2 T L sl — sk S i AL,

BRZEXS HARA 5] T3 #E4T 0~100 374, 0 103
W51 77 A%, 100 AT M5 ) i o
42 #HR

Hy Bk T FL A P A 55 o A R A T L AR
WEHNEA I, P IRATRE S sk

K5 S 3. 4 RE

AL TP o R AR G e 5 3, R
P AL ST RGO A ME, 153
M1 = 47.31; FHEREIZES AR T F- LA it
AL TP E AL A M, 153 M2 = 48.78,
¥ M1 M2, NP ALA R G S )
Gl W& LA G WS ) G2 FF- 1
L5191 Avg VERTPF A 5 AKF-dE1T 05 225087 o
GERRW, PRI ERUN B E, F (4, 112) = 27.60,
p<0.001,n;=0.50, ZH&HIRGERFANE 6):
ol BMI1 BG2

E M2 OAv
0r OG1 £

LR E LA A IRAT W
G b

SCIH3 L4

K6 SE 3. 4 W5 JIiEsrE5 R
TE: M1 AN S T LI 454 10 B B B 18 . M2 SR 35 4 BT
T LA A (UK P T AL 378 N I A . G R 8 P8
HALMEAS . G2 Wy PHmILIMES . Avg B THHIL.

B, M2 BE KT M1, p < 0.001, 95% CI =
[1.22, 1.71], FRRBAIA T G BCF B AL S5 5
JIPPER R FEN . Hak, A& FmfLny &
WSS G SESTFHNES G2 2R AR
F,p=0.532; 5M2EZRAEE, p=0.053 [HK
T M1, p=0.011,95% CI =[1.26, 8.80], 45 =, ¥
ALK S| ) s FRAER WS ) G, G2 M
CERIE ML, M2, ps <= 0.001, ##IrHr 0,
MEES BGCFHIME . A WS ) B AL, A
T WS, F (1, 28) = 62.82, p < 0.001,
Ny =0.69,

BRUCLIAN, FRATH 2T M P m LS
W5 T ZEAE, K IAEE & A 2 L 4
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GlEZE A T EZEF, 1(28) =0.19, p= 0.852,
UCHGE T S50 1 H sl e R 8 000 o) 80T 349 T L 5 |
738 1= 1 B AR A RO AL P 2 T L AR
THRAREES,
43 itig

S 3 TEMT S A R EARE L T 1 5
o Bk, ERERES TS BIET KA
HEASWNESWS i E g, WESGWS hET
LA EE . R, SFEmEFLR S R
FHEAWS 1, BT S5 1 gl Wi i L
s R, 5=, ES RS mL,
YFEAEA BEL W CCRHRIE 2, SRR
w1, IFH, MIE PR ESITS G BT
FE2%5 8T AR O AL &R R A 2 AR A T
BiE, BPM2 )G, BRI 2 E A A AR SR,
AN ST 25 K () 4 A PR Ay SR BEE T T T
(IR S ERIER NS TS E ST NS = S i ME Y'Y
TR AL

S S 4: ANEREITFLYE G RS

SEEY 4 RN LR A TR, N
ANIFZE i T A WG] 1 FSF- 38051 7 i 56 & $243t
UL A UE B
51 Fik
51.1 #ik

K GPower LLGEi1 1%L power = 0.8, H1EEAL
N f=0.25 FIBARN K 5 KRR RSP
PG B IE M1, NS Y BT
LES R P EAE N E M2,
L EFHmEILES Gl A FHmEILIES G2,
ST AL Ave) S BN TT N B/ VEAC B N =21,
PRSP E R RAERE 31 A K%EA, 5Bk
—Z P4/ T 10 EER, AR 30 #4315
Ak, SEYAERE 21.39 2, bRifE2E 2.46 %, AR
F, W88 I I .

51.2 SLIe#td

SRR S 1 5256 2 MIE

LR 4 5B Fr, AL 2x2 5/
I YN RS T E AL, 0% B B
Ferpo, ki FLIE R BIRA A 5.69° x 6.53°,

TEPEAr 2 1, i 4 skIsbn mfLA A,
R AL B B LR 67K iRt A 3 kR
AL MG, TR AR G 0 0 7 24 T LA o
B HEASE ST, R & mfLE &K,

FE A B8 T AL RSP 2 T AL PR A T B e, B
Sy BT K o
513 ZEEITEERF

55285 3 M1 1A] .
52 4§

558 3 5 pL, it Bk AL A I o ke T AR
A s I AME, RN AT LA A A
TG BB E, 55 ML = 47.87; FHRIX
AR A T B LN T T AL T 2T AL
B R I, 135 M2 = 50.32, ¥ M1, M2, A
PP AL A ARG T Gl A E O TE AL
SRR G W T ) G2 FFI AL 51 01 Avg 1R
VAR 5 ASAKFHAT I 2500 . G5 AR RWICn &l
6), PEr R FEHN WE, F (4, 116) = 627, p <
0.001, 1, =0.18, ZHE LR WMT

e, M2 BE KT M1, p < 0.001, 95% CI =
[1.82, 3.08], FRKAfiIN T A B3 HALXT A5
TPPBER R THER . Hak, A& L ay 4
HGWGI PR G SEEFHRNES G2 2R AN
#,p=0.110; 5 M2 ZFARE, p=0977, 5 Ml
MEFBAEE, p=0.504, =, FHmFLES N
& TRERNESWWT T Gl G2 TRV I41E
M1, M2, ps <0.007, DLk, @RI, NES
I GEYIE . AW B AL, 7S B
HNR R, F (1, 29) = 21.05, p<0.001, 1 = 0.42,

BRUCLIAN, 4267w FL AR A AR 5 111
A8, AEE T ALES FER TS AL
BB EAE(9.90 vs. 3.64), 1(29) = 6.40, p < 0.001,
95% CI = [4.26, 8.26], Cohen’s d = 2.38, 1] LI
S ENUESC S 2 (6 & -2 L A& T el i)
DR 000 S 955 e 75 | 3 B 1) B BRI T X — &

XTSL5G 4 FSEE 3 iy~ LW G Ty #ET b
B, S RR/INME S LY R F S L 5] 5
ik, 60.11 vs. 65.24, p = 0.004, 95% CI = [2.76,
13.85], Cohen's d = 0.94, X} 555G 4 FISC5G 3 HF-44
T LA G Y E R 2206(6.76 vs. 12.55)F47 15 55
Y, RIAFTE—FPT AR S, RIS 4 f/h
LGRS BT S R 25 TN,
iF t(35.649) = 1.72, p = 0.094, 95% CI = [-1.06,
12.81], Cohen's d=0.07,
53 itig

SEHS 4 YPE AT 55 S5 R N SR 2 i AR T
HIRW SRR, B, TS RESY, AW
T IES T, A W5 JIRES B3 T
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M1, M2 ERI&A W8 22 5%, 45A 5080 3458, KiE
THIAGS S : A WE | ISP e KA AR G0,
N REST . XA P NER P EY)
ZFRGE . BEAh, AN RS B AL
TS TR, RS FHE R 22 /N, B/ E
AT LI 51 3 A R AR A T AR = P
PG () — AT R A

HWR, 08 4 vh, BRITFSEE 3 MR, £45
JE ALV T LA T 4R G PF A A B R (5L
Frie 2, NSRRI 1); IF HAGLE 20030
EATES G R34 1 FL A P 0 4 & 6L 7
BIH M2 WA 22 5% . BT A2 5 A 2 SR 3R,
AN A S 2 )38 ) B A VT4 TR BT T A S H T
LTSS S X8 UL/ A T RS2
BT A S AL I e, AW I
S FLWE B 7 B 25 5 AEAS A B8 349 T AL
TG FMTHERARE 3), X BT 5 PR mfL
S A AW | S 23 S X T FL 5 1, T
UL T BN RIS T, s 30 B T
B LR AN G (25 5500 2 455, WulBl Tk
fAIESESS 2 AL F LA T v, Bl iR
DU 731 B v 1 EAB A T

6 Zimifit

SEEY 1. 2 YR IR AT RO R DL G 45 SR
SCEY 3. 4 TP AR ALV, MEG AR 12
sk, RN 7 B A T AL A H BN R A S e |
IV AN 55, UL RAEE A BB AL T4
GFEEAL; HERRKERA 4 5K, FIHALBN IR
597, ATREAR T AP ALATN G 18R A K
TR AL R RAE TR T .

6.1 H£EFHEILKSINETERE

TE van Osch 2% A (201585, iR H %
T VEAER Y B AR MORH (AN 2R 25 IR ) PR R AR
FAEGW G J1, WA THERKNES N2
B AR E SRS WS | T TR G LB e 51 J1°F
BIE RGO o

SEEY 1P S LB, YEA AT
YTHFLES, A R R e 5 | 7 o v 1 LB S
LA TETFL A AL, 156 P Fh S5 A S W 5 T AR,
AL - T L B A W5 | T e T B T AL A
YA, I — AR 7GR G st EEA .
SEH 3 U B IR E T RA RS EARW ST
[=RaEse 3

S 4 PR SSRGS ) =TI S
55 MiSEE 2 IEWARNT R, S5 2t B T4
AW I PR S, HUR S 1 T W R, T
van Osch ¢ A (2015052, B/NWER IR
ML BN BT T 5 TR 5| )~ 3{E . EARDE
e, BRA EHEE PR R S AL S| ) i
MG HA R, WA B fLE S G T fE
FHAR/INRHE B384 o van Osch 25 A (2015)BF 5%
o A 2 A AR B 1 FL SRR, AR B DA 0 5 |
oA, sl BAT AR R S AR S | ) LY
(AR, ASBFFE NSO T %A 5 50, BSR4 1Y T
LEMARMES, ARG J17KF By fL
B, IKIBAE] T 2RUME58, WIHEREEES
HAEA WS IR E e R e 1Y, HIZ ™
A ALY A 6.

6.2 FHRABIFEALE

T 3 S 35 8 030 118 S o 2 I 5 A [ BG4
() S IO 43 A HEA T LE B AL G, FRATT R IAE S S|
A5 L STk G R LA B, SRR T PR
AEGS AR IR L 1 R AN L) . 7ESEE 1
H, RGP LA, FIE B L 5] )5
1= A LA E AR ARG, B & SO B P24 L
PR SEA W 5| g [ S e - Y T L, PR T Y R AE
FFA 238 3 A BRSBTS B Y L 2L,
TCIIBIE S 3 IS5 00 4, #0 & BT RAE 1
I T AR A B R . AESCE 2 /R
b, R BT FLAE 005 5 P 4 T LA R
TSR35 P 8 SR Tm], O30 D S 257 T LA S 4 D00 o 5
HHZRTE 2B T T, XAZEE ML Ying
85N (2020) O 2518 — B, AATTIE A 0 5 | 77 38 I A
AL, H—dH LT & 3 NS R T — 4
(- RI LS | & 38 B JE 8, TRIRE SR T 4 A R AE
HAEAE - 23 TR 1

EAS TR B2, S X T gt 5 22 B s 4%
A, RIAESEE 1 A -2 T L AR 2K
% TIFE] . Huang (2015)% BLRE T %F S ER1F 1
GuitRAE, JE SRR RSN, UL RAE
B 2 /D BRSSP N L[R]85 i T i R
B, SFXRAE AR FAE 72 AT B R A L5
YK AR (Li et al, 2016), BT HWIBA B AIAA
TRV T A AR, IR SE I R T O R AE
Bauer (2017) A R 48 1 26 451 0 B2 5 ik, 7
S-S IAT 55 T I A KR E A AT 55 I WE ST R B, A
HARICAZ S 2645 (1 A 0), e ig s fir 2645 T (4~7
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SRy, NEG FERIER TR IE B
WIRBEA, FRIAESLL 2 WA 4w L AR5
BRERE, Wil geie K/ANES, #E T
PTE L. R/NES Z BB b 28 5, i T H:
A5 PR3 B, AN A2 A ] 0 AL .

6.3 AW NEEHEILNXER

A EG WG| 1 FRAE A& T 21 LAY 5T
ik, (HEEE WG] 7 IF A58 255 W) T F- 2 LA I 5 |
Jio TWTEE 1 BT 2, YR IR ] T
PP L LS A W5 | T m A5 AR JF HL S 3.
4 FH LA TE W S TR AN, wHES
We 5| Iy &R TP B AL B R, W T X an A
KBRS LR, FX TG TR .
I, AW S TPEF S I ASSE 4 A van Osch 58 A
(2015) i #E W7 () AU T F- 241 £L, e 5 R IH 4
BT, 13 BCF 4 T FL ) E AIE (Haberman &
Whitney, 2009),

KIS, Pl w A HME S 1
FRAERDRES TSR, BN FHES
Horpr—A~ Bl 53 B A A7 7] B & £y (Neumann et al.,
2013), FIWrd B T RE A T —FP R R . A
ISR G WG] 7 ARG, T2 T LA A
G 5L, TSR B A A v ) At T AL )
11 28R T AL, i) T ok B R
(-S4 T AL W 5 | e o

G KB, YAATELKim AL, kAL
W 51 3 4% 1 0 W A5 L IR Y B BT (Walker &
Vul, 2014), JfFEIFEfERCA I B/ER] . ¥ S Sl
2 NG 4 SN g ) BEAAR ()~ 27K o IR, A
B [e]— H bR fL s B S AL s s, B AR
T LA 2 W PR 158 5 (Perrett et al., 1994; Walker
& Vul, 2014), ik, 7w L™ A4 ] xR 5
() oAt 5 53 7= A= 52 e, T LR I S T,
FEES HA R G MG WA TR T, X
TR FLOO HAd TR L™ A 52 e, L PT RE AR B 5 |
NE P N Z —.

6.4 THRHBRIEEEEBTENXER

INERES P EALRG] ) — RS8O 54
A WY {E A R (Anderson, 1965; Anderson et al.,
1973), HEGW 5| 1 miF MR AL/ NE HESHE
(van Osch et al., 2015), UiHH/NE & A H4 R AL

1E— LR e

— 7L, /NES R ARG A - 24 T L g
IR AR, T RE PR e S B T AR S R | ) 1
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Abstract

Previous research demonstrated that ensemble perception of groups can be formed rapidly by extraction of
the average of high-level complex features. However, it is unclear whether the average percept is the outcome of
extraction from the characteristic value of the average stimulus (for example, average face) created from group
members, or from calculation of the average value of group members’ characteristic values. The above two
values were confused with each other in prior research, since most average value of group members are similar
as the characteristic value of the average stimulus. However, the attractiveness rating of the average face created
from a group of faces is usually systematically higher than the mean value of attractiveness ratings of this group
of faces. Therefore, it is easier to explore how the ensemble coding of crowd face attractiveness (i.e. group
attractiveness) is formed by comparing the attractiveness of the average face with the mean value of
attractiveness rating of a group of faces. This could provide a useful approach to explore how the average
percept is formed. The present study used the average discrimination paradigm (Experiment 1 & 2) and the
scoring paradigm (Experiment 3 & 4) to clarify the mechanism of the formation of average percept by
comparing the group attractiveness with the attractiveness of average face. To tackle this issue, whether the
average face was presented in the group of faces or not was manipulated (conditions: Avg vs. NoAvg). Group
size were also manipulated to explore whether group size modulated the formation of average percept.

In the average discrimination paradigm, a group of faces served as group stimuli to be compare with the
probe face for attractiveness. Participants were asked to judge which is more attractive between the group
stimuli and the probe face. In the scoring paradigm, participants were asked to rate the attractiveness of group
stimuli, the average face created from the group, and each face of the group in isolated manner. Each group
consisted of twelve (in Experiments 1 and 3) or four faces (in Experiments 2 and 4). There were two kinds of
groups: one is that all group members are original faces, without the average face. The other is that an average
face morphed from other original faces was included in the group.

In Experiment 1, the proportions for judging probe average face more attractive than group attractiveness in
the Avg condition was similar with the NoAvg condition. In Experiment 2, when the set size was four, the
proportions for judging probe average face more attractive than group attractiveness were significantly higher in
the NoAvg condition. Moreover, in Experiment 3, the ratings for group attractiveness were not significantly
different between Avg and NoAvg conditions. This may indicate that the group attractiveness is based on the
average face which was created from group members rather than the mean value calculated from group
members’ attractiveness. In addition, the diffusion model analysis showed that the coding time was longer for
NoAvg condition, which indicated that the formation of average face needed cognitive resource. In Experiment 4,
when the set size was four, the attractiveness rating of the average face was significantly higher than group
ratings for the two kinds of groups. The different results in different group size may be interpreted as the
outcome of weakened average percept caused by the salient individual face representations in small group. This
was evident from several analyses: 1) group attractiveness and the attractiveness of morphed average face
decreased with smaller set size (Experiment 4); 2) When the probe face was morphed average face, the
proportion for judging probe face as more attractive than group attractiveness was greater, comparing with the
condition when the probe was a new face whose attractiveness was similar with the morphed average face
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(Experiment 2); 3) The performance for the hypothesized condition with average percept included in the set is in
between the conditions with/without real average face included (Experiment 2-4). In addition, comparing with
Experiment 1, the information accumulation speed in Experiment 2 is slower, the processing time of group
attractiveness is longer, reflecting the disturbance of the individual face representation. In summary, the findings
supported the hypothesis that group attractiveness is based on the morphed average face. Thus, the ensemble
percept relies on the extraction from the average stimulus created from the group.

Key words average representation, face attractiveness, average face



