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* #t 7 47 & (Regular Articles) *

EFLKS| AFIET P RER ST E

THr MR REA FER K MK

(THRRF LI REHEIT, WL T 315211)

W E QEATEILRINAABGHL S X ENEELE, EATEARELEELPUER, AAAHFLET
EEBILEN AP HEERRRERZEGAMIER, ZHAEESG, A, EXEFRGEABL S48
FUE AL A e Moot AT R R AR AL A e @ ILR G| A R BT @ A AR, B AMRARERE R A
Higir k@l AR AT LT R AR — KA F@ILE, 8 XKL BRETIEELRE PHFES, B
G— g BAREIL, HATR| ADA ., AR TR GILHEANL S ZHTBE T, FRSARETHEEOBEEEL
it —FRRAB B ESGAR M, ARALLFH PSR E RS, AHEEZAGEILRS] ABidiE %
SRR,

KEER @ILEF] S, HadE S, R, R, A
HEES  B842
1 58§ SR — e E BB R RS B B, Wit

T FL IR 5 | 7 07 v ) B A e
A ERE {5 B 1Y 25 38 18 % 4 (Cross-Modal
Integration) 7 B F A JSTE 6 . PR M 2 figf 1 50

T FL R Ak 2 e A B B — DG T R, T AL 5
Ji(Facial Attractiveness) &¥g H A5 A (1 18 FL T i75

KR 0 — B R A6 P 1 4 A 3 I IRl Atk 7 2B 2 et A .
S B OB (Rhodes, 2006). FiFLIEA] ) £ F6 5, R+ £ 32 H: (White & Burton, 2022), 7E#5

S A 50 i v 4R 25 T 5 ] (Rhodes, 2006: B A R AR B DL T A v 23R R SN
Han ot al., 2020), AfIEitfsmesl sy, ¢ R @R G HOHOR (Miller, 1982: Moller &
SEHCHR O R AL OS]y SR Aoy Pomiankowski, 1993). iR EALILS1y s,
DASE BN, {EL7E 35 Ak 2 o T 2 068 0 1 MK SRR SRR T FL I 5 g F e i A2 Ak . il
LB (Litde etal., 2011, MR 2oy BT IRIAL, S 5 il IR 2 2
Bk 2 SO AL 21 F7 K W A T = I, 2oV R B0 U RE A% 12 i 0 T LI 5
(Sorokowski et al., 2013), Rt A gy JTROPEAT: R, e BEARXS AL S 9 A
Wi w kMg R, s, 5% . W% (Feng & Lei, 2022; O’Connor et al., 2013), #R i &
(Groyecka et al., 2017; White & Burton, 2022), #iff T — B A 5 1 T A A O O 4 SRR S AT L) S
FEUE W T LR 51 7 4 340 . 52 21 75 ¥ (Collins & TAIFL W2 5| 7 40 7 v 2265 30 G 8 B i AT o i — D 50T,
Missing, 2003; Fraccaro et al., 2010; O’ Connor et F FLEF X LI 5 7 0 Uy o 15 30 1 A A 1 R L
al., 2013)F1 <MK (Feng & Lei, 2022; Roberts et al., N ES WU ) 8, AR SRt T ak, JokkE
201 )AL R M, % T A R RCE 1945 B7E T AL B ARG IS, B, A SCE GO ALK 5] )
W1 3 0 W b i A, I AR 5T RIS W ) TR E A R, X R RRCE {5 B A

LI 5| 07 0 Wy v ) 255 58 TE B AR AT RA L, JF
Wk H M 2023-09-07 A4 TH AL 0 TR R A R A R T A AL R
WIEEH: KK, E-mail: zhanglinl @nbu.edu.cn Bl B L 51 g 0 W 1 B2 1 R o A R
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IR, DU R oR R 15 6 0 8 5 F 5 £ 1
%

2 ZRERFBRAE®AWSI NFIE P
1ER

TEAR BN T R rp s o M 2 A B i IE Y
R, FTEX AR BB EE RS . AR R
EARAT G SR E R & 3805 K {5 B (Sorokowska,
2013; Knowles & Little, 2016; Pisanski et al., 2014),
(LA Ay 56 T B — J it 3 3 £ 5 AT 10 S D S 2 7
A BRI ZE, X A~ B 1 AR B A
A AT AP Al 52 AYTEAS (Moller & Pomiankowski,
1993), {0, FEMRSE Ty I, N\ X BT o g 1 S
ity LR L R 1T B A Bl o B 03 BUAE 2 AR
F P (Olofsson & Gottfried, 2015), 7T 5 77 i,
McGurk il MacDonald (1976)% Bl T 4 # 530,
24 [a] i} 45 #3505 BH “baba” 1Y 5 & AN “gaga” it I 1Y
(RLE O I, 98% ¥ B 1k 52 I Ay ““dada”, 3 W1
W ARG A BB [ T L) 105 R A
ek, Dh—PhdL A R i 47 RAE (Calvert et al.,
1998; Mcgurk & Macdonald, 1976),

21 EFLRSIAHE PR SRENEEEES
N2 B PO LS SRR AL Sk i BE
(Steinberg et al., 2012), RIIVFFTIEIER M, 7L
NGB SR SN, LS POE MR AR
TR T TR A 178 3 855 e e ax T L e 51
FTH9PE A 22 PG (Seubert et al., 2014; Spence, 2021;

Syrjanen et al., 2021),

BEXS WRUSETE LIS | FI Wb AR, A
WF 943 300 NI & AN T 0 # B AT T R IR
Uk — BT Y 4 RS 51 2 B A A E (R 2,
AL, 2012), UK AT BE S o H K i1 45 R
Wi 10 A X 1 4k 38 (Feng & Lei, 2022), & H fMRI
PIBIFFE 45 A s, 24 rb v T AL 5 DR i AR (] e
BRSNS 7) ) | = 5 ST = 1 R U ES @
A PR 508 4D S84 R FE 25 18 i (C ook et al., 2018),
I, SAWPE SR E R LI, 550 %
A B A K B W E BT (Kahnt et al.,
2010), JFH., TfFL1E S AR (B AT A1)
P85 W S L) P9, TR L )17 24 0 2 52 T 38 0 SR
RN o WFST A B, 245 PRAR T FLEC X I, ARk
IS N 255 OB E AL, 2 AR

b A S SR B (Cook et al., 2017). BA
WEoE 46, SR L R e 2 B, AR
TR L 75 | 7 108 15 5 A T A2 A1 Ay WL AR 40 )
TR b 38R 2% 52 3 70 1 52 IR (Rinaldi et al.,
2018; Feng & Lei, 2022), —J7 T, W56 MM GEAS
SRS AT LAR S B ARRT R AR, B ERE
(Cheneet al., 2013), &5 —J5 T, SBRAYMBPERT LA
BUEE S eob R o A U N RE A I R =W e B Sl
RGN AR — BB RRAE B, TG I xS H AR
¥4 A9 & S (Rinaldi et al., 2018; Hermann et al.,
2000), 1H7F 2 ARG 78 A B M RE A T B <
BRXF AL 5| PR B E AR, Mz, R
W 2 30 3 5 T 4 ok 5 i AL A5 K Ak L i R T
AESE g 42 o

BN, A RALE G BB T i) 22 5 ) BB 43 52
Wi BB A P ROR . DR AR, ATREEL R
R A B R 4% S AR TR (Tybur et al., 2018), 38 % 4
AR A B SR (30 T B AR TE R S R IE T
] RE S — LRI T A O 1 PR (Syrjéinen et all,
2017), T 53 A — el 2K 1 R 45 VA B 1 1 <
BRITE R UL (Syrjdnen et al., 2018), HiI, A4t
UK i S AR W B 28 5, S RIS R A e [] — i
"o SRR A T L) S RACR At T B 7 A 22 031,
LIRS S SN RN AT Pl 2 S f A (ER D S
R — R HE N, )55 B — D B SR B A
FAUE, TFERIT BAR IR 25 53 5 A
22 HAKSIAHHPAREERENEREES

TEWT s &Ry T, AFFEUER T 75 3 A0 Lk
5| Jy Z I8 4F 7€ 5 Bk (Collins & Missing, 2003;
Fraccaro et al., 2010; Hughes & Miller, 2016), &
FLFIT 5 2 2R 1 55 30 T R G 2 5 M A A% T LI
SR, R RC SR, BHEshY
oA A 7R DT E B Lo T AL SE B 51 )
(Collins & Missing, 2003), O’Connor %5 A (2013)
SR FEARARUTE 2 [ Bl 22 3007 2 0 98 0 1 L i %
BT B &, BN S Lk & L
IR e LA WS o (HIXSERTSE H A
T HMEROK, WERA R AT EA R B At
30 3 P AR R B, 2 v W | 5 A T L A o
Sl HHERE FE 2B, FET gl E R
f9 N170 1 (Liu et al., 2023), HE/R HFLYE 5] 1 5]
Wit B A e R A SRR SR S
RAFAEFE 2 5 I Ziske 45 A (2020)7E R IS
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AT AL D R R B 285 7 3 SR A T F 5 & B T AL 5 ]
J1 5B W E] S Z AR A e
EEXTBIFGE 2 0] B R — B2 5L, i AT i 22 3
SRS AL vs. BT AL B . AR
TFohAS ML, FA 1 FL A Bh 75 75 5 ) 5 A DG pie 52
W) T A ROR . — T I, A T L AN 3h A T AL
SR TE R[] bR oS T, 3 A L 23 3 A1k
Xof ARRURR A & 0 BN s, L A T FL R L 51
(Rubenstein, 2005; Bowdring et al., 2021), PAFEWF
TR, EAREELR T, SiEEHXHE
AT F R 22 (151 40 W U BN A ) R LA kg JR e 2 4 (Rt il e
L 2 ITAl F AR 4T 4 (Drimalla et al., 2019), %
— 1T, YA B L RITIT AN — SO 2 R
ANAALIT 4 (ISR (Alsius et al., 2005; Fairhall
& Macaluso, 2009), A 1 fL & A ME DL AR 005
HHEhAAER, RESh AR 5w AL E e 2B,
2R AR BB ROR o BRILZ A6, A RT3
15 B 7K P~ 1) 25 5 7T B Al 2 5 i 1T FL I 5 g ) i i
ERASR BTk, AMTRSIE & MG 17
FETIZ 225, A HEE T P R U U TS # I g
0 AE 7 35 19 fE /7 (Bestelmeyer & Miihl, 2021;
Miihl et al., 2018; Aglieri et al., 2017), 1t 244
TCI AT ¥ 2 75Ok F T8 T LT R AR 1 R —
H AR e id, Wr st FMALsEE B LIRS, (3
H R AT 38 AR TR A 75 28 AT 5 1 BR K SF- 1 11
25 S0 TFL R 51 Ty 40 U 125 3 R S AR S
AT J5 14 5 e AL ) SR iR T AR SR S A — A R
VIEE ., BJE, EmfLms] Al
[ A A, 22 B 5 AV R T s . BFSEIRh, T
BRI P AL IS 41 B 2 R AR X I 51 T Y
FIWF(Marin et al., 2017), FfH, Wi sl EA4 5

&L RERRE, BB A ST 1R I (Li & Deng,

2023), #1152 W X i AL 5 | 7 BT
2.3 EFLES| A FIE R S RE SR LR
B, RS B R RZEAEm ALK S|

T3 B AT R IR 5 aed e e b 2 A R

(LTI FL IR 5 | S 40 U7 o 0 AT DA MB35 15 22 ] 38 2
RSP R . 158, JWRSKRIET &K, —Jri,
AR T AT 5 0038, MRS ) 8 ) T R )
fisk, 7 J0 T FE 4 0T BB 5 A S K B A EE (Groyecka
et al., 2017); i —7J5 M, SR ZALLME H IR
T B 5 B (Mei et al., 2022), $0 T /MK B iR
BARBY RS Sy WA T L AE IR S | ) AW

P HE LA (Kowal et al., 2022), [ I FEL%E (14 5% 1
IRES I a2 5 B LS | I ke, H
TR, ML S KM LA R AR HE A g e i) R = DA R
AEWS A 35 75 B Hh B 1A 2 A HAB AT A
FIARZE & o P REAFLE—Fh LOE RRAS (Y X8 2 i 2%
% (Rokni et al., 2014; Damjanovic et al., 2018),
L [E B A m AL, ER S e 5 G R I
LTS, AT PRI EREMN. &
&, MR E B, B E RIFARR T H
B AR Bt BT HCK 14 1A sl T AR, AT LU
HPr i &K . AE A —F N TR, K
HUA T R 5 0l S AT RE 2 R S A
NN (B N~ o Sl 1 W D
(Spence, 2021), SRTXS TR & s, 8t A%
8N I AN 5 e ek HAH G4 T IE4G (Lavan et al.,
2021). M, fEE LS A B, BT
W PE E FIALSE L AR, MR SR R T AL
MR o AR P R RE T 2 22 2 B AGR FE I R, A
GRSy L R R Y5 AR A SN T LAY RS AL
RATBE S T4

g5 LTIk, AL | ) W R A A B
BEMEN . EFBELS &g, SR
AR T 515 8., 1823575 W 58 R IR 06 4%
R, XA FEE MEBILFESS T )
AWt A . U, T R R R R A A AR
BRAE . ITRAFTE2E 5, P& 43 e 5 o
FLIE U A ok 72 o T BB A2 3 5 i PR 3R ek A
ZE, AECT TR G, YRR S T REE 22 3
AEERYF o F3Ab, DT il s R oE 1 15 3
A, BRI RS ae . iR
AT LM k1L IR (Panagiotopoulou et al., 2022), {H
TETFLI | 3 B4 W2 73 R AT A IR L A b
S5WrE, AR SRR RERERIRIE B S? X—
Rt B — 2P 1Y S BB SRS R AL S

3 EAAWSIAHHHEBRBERFSHE
BHLE

SR T FLIKE 5 | 0 i v A B2 G AR T R
FE— AL T A 1T FLIRE 51 7 0 W 4 2o e o
AT AT IR R B RS B A 7 AR SCHGA
SRt R 222 Al 1 T A, [ P 2 T AL S |
T AR SCHIETE, SR i FLIKE 5| T W o i 5

i E AL
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31 AENEFH
311 ETFTEHAZERBNEFAKSI HBEEEE
=LE]

A 5 TET L 20 B i T 458K v A T L 23 ] A8 TR
(Face-space Model)FJ 1, /A 14 10 5 2 56 7 T FL
W51 F3 AW b A A, AR T DURR B 4 50
5 ST U o 4 BT A T LR v, Xk b LAY
S A6 e i T JHG 5 s o T L 4 i 22 A R EA T 1Y
i il T.(Valentine, 1991; Wuttke & Schweinberger,
2019), FETHHEATHEN, s e m LS
W ) 25368 1 5 R AT REAETE LR IR T

— BN FRE 2560 v] LUE bR m L, BIAS
T DI T 205, TR T XL 5| 1
WEERME . DMERFIY R B, TEiE N — &R I = %5
JEALE, MMASBEA B AR L5 | I3 e
(Van der Burg et al., 2019), FMLEAAXT B bx
FLIEAT IR, 000 20 96 900 51 98 3 HC 1 % i L Y
W, IF AR S, (B —RE
RARREfL 1 Z M5 B, 7 8 W nT DUE B — R Wy
FEEFL” (Lavan et al., 2021), JEm~AILT HER
TR L5 Wi 5 TR0 AL 22 S EA T W 5 | T T

TRZE T LUK A AR (5 B T R, R
AMETERNCR) —FRE E B AR S H S
—FRE (S BT A, DA H AR g0 1 FL
Wl 3o NATTE ik A 1] TR A W | B 75 5 5 A
W | g B T LI F Rk, A AT RS i S
B W51 g BT ALK R ARk, FA R ok I e,
B R EAL ) ZIMR ED 4 (Hughes & Miller, 2016),
MR BB B S DR S R R R — 2, )
WT A B L I 2 A8 R, AN, AR TS S TE LA
—HUYIEAL, M & A AL AP B AR R —
Bh, Bl W %) S R B R (Wen et al., 2023).
Z, HEUE S DI 250 AR b 28 0 BCE F B,
JUESS - AEIE S iU IS
3.1.2 EFRMHrEREEER M EREE ST

AR B 1255 30 T R A g DL v B0 PR 2R e A
(Bayesian Causal Inference model, BCI)1] Al(Kayser
& Shams, 2015; Kording et al., 2007; Cao et al.,
2019), LELEEIBRE A, KW oo AR Y st A
7S [ 2o R AT LB, 362 AR I RE (5 5
KA -NIFERX R, REARIEITES.
[FIRE, 72T FL WS | 0 7 ) s i T 5 i AR P
S eI T R, AR RER TS

P8 T AL SRR T8 — A~ BARXT 4. i, 254~
WE B — Rk G LI RS, IR SRR
B Wb ZTURfG 5 X WA R 3k A ) — SR VR (W o Al
AT TR H A — A NP, R A AN FRE
(f)4an 3 ) FEL At N U037 P 7 R o R R0

B, XTI RSZAAFRERFEN—3
1 B 5 (Shams & Beierholm, 2022), {51 47 % £l
L S B 2 ) B () — 50 B T B T A R 2
&, R —A 4 — 89 T X 4 (Maddox et al.,
2015), HA MEGEE 5k A — R AT L6,
EATA BB G, 00 A 2 i S R
K AARF BERE, %4 WK% & 4L (French &
DeAngelis, 2020), BFFEA, 4L H L Z HT
5 A (8 n 42w AE B 8] LR A KD, B R
Al REAE S PR 5 2 309 1 FL K &R i Ok (Chen &
Spence, 2017),

Hxk, 5—gmEEEgsadms—r, ml
W2 5 77 0 Wt v ) 153 T A R R R A A2 Bk
A [) S B R i 2 S s T . RS i R
G2 306 ) %L Vi (the Inverse Effect), 4—FEE i
ABE B LB | SRR EIRT, ) —FhECE
AME RN SEERAYMTIER, BE8RSE
I (French & DeAngelis, 2020); 522N 28
/b Wb 2 1538 I 45 A B9 B AT H KT (Porada et
al., 2019), Feng F Lei (2022)7ERF 5T Hhii 2 1] 55 B¢
RSN ARG LR 5] TR R, BRI
AN R P AR XA A 40 U T FL TR 51 7 ) 52 e 4
SRR 3 B T T AL O R

BJa, Bl ARG 0 R Z 2R Se g
PRI (Kayser & Shams, 2015; Koérding et al.,
2007; Badde et al., 2020), K Itx R FREEFEZ
[ AEAE R B 25 i 254 A BB R A B, an, Bp
BRI T&A IR B —8EMEL T, B
AT B 0 i i A7 - 2 (] Sk R A S 38 SR AT DA
HE S I 38 18 #% 45 (Helbig & Ernst, 2007), AR 3E I
SCHTER, Fe AR EN AN R A I R 2 g, A
TIFL 2 5 g 0 1 3265 3 i AR b LA AR
1, BESmiE & ReR, gl s ] AT,

ZE bR, LRG| AW s mE RS S
— P Y R R R AR R8RS
AH R RS LR, BOE R B RSERT A A T
M RHEZEN. BREFEEMERNA LT R R
W, W DU R R, IR R S
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SACET sz, MO0 58 256 B g
PRUETEFLVE S BRI T B SRt 28, w LUmEA
FEEERZE KR, RHFEEGEH, [HMN
S AOWE R 14 £ BE DR, T AL IR 51 0 e e Y
5 300 T R A o Pl B R .y T AL |
Jr R Bt St AR 2 R (Pan et al., 2022;
Han et al., 2020), 1t FSCHRR AT, H4s . B
g PR A A T L5 | S U 7 15 3 3 R ok
PR A TR N, (H X S PR R TE— R B
B GHERPNERAR, SR, META
2 . AR A TR 2 e 5w B G s AR 1Y TR)
EHFFE R, ARBEZ 58 B HLHI A RS . R R AT
SET] LA AL 51 7 i) # B 1 e, i — 20 AR
WA T — e i 5 B A R, AL G
S Ve o R 0 B 3 3 R R

32 wWEEM

PR 2R BB KB, ARl R
T T R RN I 4% (9 IR T A, AU TS
GURSEIX IR, FIAnIT D . PG B K 2 (Macaluso
et al., 2004; Van Atteveldt et al., 2007; Porada et al.,
2019), 2395 K —S ] P G B G O E Y 5
X3, 1403 4 (Campanella & Belin, 2007;
Marchant et al., 2012; Noesselt et al., 2012), J5Z4
IR 7 )2 (Porada et al., 2019), A&t )= (Jones &
Powell, 1970; Romanski, 2012),

FE 33X 28 K X 3K, 38  4 (the Superior
Temporal Sulcus, STS)#EIA b2 153 il % A 4t
ZONAIRIX AL, A WFSEUER] STS AT LU e Ak 21
M T fL(Allison et al., 2000)F17 ¥ (Belin et al.,
2000) v 3k A5 A 2 B, IR AT B A
(Campanella & Belin, 2007).{H STS £ ZEFERIT
G ORAEAE, W KB (R B 2 R AL
IR 2 JZ (the Posterior Piriform Cortex, PPC)4b A9
(Porada et al., 2019), Porada % A (2019)F 50k |
PATRIFS & 1) —Fp . RN FD =45 T8 K 30 2
M2, & IR (5 B I R BR A5 TS PPC,
It H G g2 B S BEAH X G5 B A BE B
PRGN, W PPC AU (F B, i H.
Bz WK IR BE A $RAR T B A Gt R 1
o [FRE, Pzl 2 i o K DO — B 7R
H# JZ )2 (the Prefrontal Cortex, PFC)ZZ/KE
= B3R X (Jones & Powell, 1970), JiE#Mill PFC
S T2 BB E G 1Y DGR X 3 (Romanski, 2012) 4

RN, TEE I IEE AT PFC & 53 P Ah
BREA—ZW X, JIf H 24EEF B AU A
FEPERT, AT DL U B 2R g AT R R R,
EHAKATRESR IS I E R R, Hog ks —Fh
B A 10 1R RAE K4 AT M (Cao et al., 2019).

SR, SC T LI 51 g 0 Wr ik 72 v 253
TE A R LH A OF ST M HAS L, HAREARAE DA
A 15 30 0 U ) AR DG W T R AT AR, FE T LA A
TR R E T AL STS 2S5 3
LW 51 3 AW R G b, PPC RETR 25 1
LI 51 3R Wi i MR A G b, PFC FEIALI 5] )
ST 1Y 5 A R A T R T s R AE A, B
7 BRI — L IRETE

gi ERRATTER N, 1AL S | A e i 1
AR, |, mALRS] RO R T H bR
TR LR o TR L ) O 25 PR B R AT Y o R, b
T FL AT A A T 15 B, WA 4 A e
5, PSR TE Bl 3 2 A BB 5 B Y R A
AT DR AR AR v L A SR & R R T e e, 52
WP EE RS . e, SRR R R EoRTbR
Y TR L AE T AS [ EE {5 R 2ok B R — 3K H b i L
Jo, B A SRR AT RE B AE RN b T A,
e g — i) BARTE AL, #EAT51 T m W, 55 4h,
AR 7 b T Al AL B AR DSBS, BRIl ET
SR AL oy B IESR, P 5B E
LI 51 3 a0 e e 1% 25 3 0 R A AL

4 MRREE

RSO T FLI 51 7 40 W o 85308 T R 5 1 B
K, AT AR E AL 51 0 W v A 7 B e
MG RIA, DR 2RI P UL T AL
5 ST WS TR, Wi . MR
AT REAE T b A AR A T 7 e 1 5 O R,
AR E ARG T A R A BT A 2 F
BL, X S Y i 22 S B e o A R 2 R 2%
FLAERIGURSE . TR A X, B AR AR H
PUE BRI & Z R CE ASe . BAR, HEMRE
oG — e Wyt i, ARATAFAE LLT RV ff it — 22
it
41 EZRERFEHNES

T T LW 51 3 40 W7 v ) 15 3 3 R i R
AR ZEOGEAEMIE . W5 UT e =2
R PIPIRE S, Bl = 0 fil od 26 2R 70 H b R AT RO 45
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e BAMFITUEN, B[R0 28 (0] — B B . fir
Fe gk Z I LI i LB (Panagiotopoulou et al.,
2022), ALY S] 7 52 R 2 22—l 2 B bR £L
F14) 57 U A BREBR ., e BRE %) T 30 Bz ke 2 %o 1 FL W 5 |
JirPE A B M (Jones et al., 2004), T &4 iy
L 7 T DL A A TR 0 A A SR
(Kirsch & Kunde, 2023), fils /&2 nf L1k wiged
BRI AR S B R IR R L, A B TE AL 5]
I AT B B A i AL (5 8 . R, SR SR
5% A LLAE B3R Bl 1 A7 1 L W s | 0 G 1 R s
T AR 56 AN [ 5 M B O B 1 o i sz, B R
Sl i 80 9 G 5 R B LR A TR A R, DA K
AT 82 e % T P 5 | 0 9 T

WAk, B 5T 2 00 T 0 5 P A OR [R)RCE
A LA, TS T A v 2 ] s i 8 R A B
P LEERFR, FHEMERELR A KRR
S XELIRH T - BEEZNMEERFR
PR S EE RN FAEZ G50, Bl
A RN /ER? Debats 28 A (2021855 &K I,
TEAETEZ AR5 RS BL T, A 2050 SR 3 T
PLSINAE—S, A2 AN H — A8 o 8 = 5 4t
P, X IER T 7R B T A B T RE A S A
=058 HAE FIFIMAHILE] o BRI, A B 57 1y Ky
HILMAE ) ZH . ZLRERNIARTEEHERE
FOECE (R BB R A, R LU R s
ARV TS0 B S B v iy Z2 PR B R EE, [
FHUR B 2 2] FBLER 4 ST HER, LAAh 300 43 B KR
BEH) 22 R s, It H 2 iah g o O e K Y it
ERASREEA, FH, ATFARBERFENE
GREA S, NFEER, TETHRARBRER
B2 R A R, A 8 B i A IR
SIS PLENE R —iR .
42 BEEESHOFREYE

SRV MR 22 A F ST TE B T I AL 51 g 0
R S R A, (EKE T AL | ) e i
G WA RFMEWATERERE ., g s
AU, RCUURN T R YR VR R S IS S R A
PEFW AR IR, KRR &N, ZIRE(S
B0 Kb FRARHS T R = BEUR A 43 Bl (Badde et al.,
2020; Rinaldi et al., 2018) 7F JL 3 [ 15 18 i 2% & 5f
FER AL, BT JLEE AR A T XA I RN A S 1
Hil ¥ (Broadbent et al., 2020), Mifi1Al e B H £
14 T B BT R AL BRI A R RURCE 1R R, AR

FAE A 3 A RO T 25 ) — S
FHEINK, BEEEAUELE RSP, T
TER IR . B A I R, R Y
ML 5 0 SIS T AR 1 B BR K, AR e vk B R A
A 2 M AL AT 4 4 (Li et al., 2007), {AEE A HF
FEHINN, HATEA o7 5 05 B IE I JE R
PSR, WIREIE R S T R RV T
BARWA AL, AR AR %I B IR AR A
BRI TRESEEES, METRESW
R SR AN Bt 5 TR T AR AR B (Y, 2023),

FETEFL I 5| 7 005 1) 55 Sl G R S R, T
R AFTEMFER it — T, AHOCHFST e i,
Z IR A B AR R AR X H bR TE AL R,
SN T LS | 9 F B (Rinaldi et al., 2018;
Feng & Lei, 2022), {H3¢ Tz fe ik BB IR 28
PAAE: [ F2 400, A A5 BIF 52 45 Hh e DD IR 3 3%
W) 22 8 ) R R 4t o I A o L ) T B, R L
T R 1Y e R LG | W e ) A A AF
FEWIER o I H, T A A LB s T 5 o T
TETFLE 751 3 S0 DT %) 460 56 A7 P A a5 o ok 2 1
PRIRSCI AR S IRV A R . S —JriE, DA
o EL R, ASRBETT DA 2R v] DLJE R
w51 A7 T (Kliimper et al., 2020).
ARG F T8 AL 5 0 U i B T A A R,
HUARA B 58 UE B T DA 7E TR i b A7

S, TETE AL T U i e TR A A
., HAETRF A A BB IRAM T A4 5
BT EE RS, o R Rt I R RE AR R B
A TG B ] B SRR L. DI AN TR R G RE S
T2 KA AR TG B U I 2R R RS 22 B b
ZIPRRKSI T BERE IR — AR
i R T R, PRI, AR R BIF 9 11 B A I 12 G T
HidBRE 2 KBS TR PURAL, AN R X
1RSI ATE TE BRI B Rk
43 #HEEIHPMBEEES

AR NIRRT e B T S R A W R, R
Xt b 2x B gl e ) it T A S A X A, T AL
W | Ty feat 25 38 A v & #E 4 FE (W A FH (Pan et all,
2022), fER—FPibos 2R, AW 5 i A
A b, A0 A W i AR v A o g i 3 3 1 A X
EEME R RS, i, W R
IE A S0 40 W 1T B Oy T, TR )
VIR 2 9% 1) H2 fal A 5 990 06 v R 8 o A R Y



796 O B R 2 ot B

532 4

A (Groyecka et al., 2017), XK, EFSAE
)5 40 B B U AN [RLECE 2 25 T
WP, MIIFEEN . SENEEERSWE
G, WS R E A R H A sy, BEE L
SHIRREFEA, £GP, B2mites
G R E 0T 58S 5 2E ALK 51 7 (9 2 Wi 7 o,
I MRBE | S b 3 AR T RE L R . AR SR
HAZIEET, SRR EEETEMNMAA
(Groyecka et al., 2017), 5950 RS & 2 [ 44 gl —
AT AL S N R, HAL R — 24t
SHZE, MAPRRR AR RS, L n] GeiR 5
5 W 7 [) 2% 58 3 38 15 B A 2% & (Scheller & Sui,
2022), (AR EFLIR S| 7 7P BB A 2 = A
REE

PR AR, 2 T L 5] T W Y S A
o, AEIB B8 G ALEI T ReAAAE 25 5, RN
BT Re A —Fh A Sk R R G R, TR DB B
BENEEVRSZAEZIEREZNT ., A
[ TAT 2 T-B, Mo AP e 48 7 0 BN i 42
g R L R, HRR PP AG IS TAT S AN
GG R, JEaf e HAER 2N R G P i D e
B3 (Liu et al., 2023). R, ARAFFE AT LR ik
HLRER, B ST FLI 5] H W v 5 A R
[F] B Bz iy 3 A AL, BIRAt 23 B8l o ) 53 T
AL . 3 AR TT LLSR F BT I A: 25 A0 b LR ER
e, Bk AS A AR SR s G S A SN
W EM, DImAPRES ., %% . A1EHEREN
B, PR RS S E b s E A,
5 Bl N 2 T o A o A R B, AR A&
At o

&% 3k

Ji 3, AR (2012). WA R S RGN, O
FLE A, 20(1), 2-9.

Aglieri, V., Watson, R., Pernet, C., Latinus, M., Garrido, L.,
& Belin, P. (2017). The glasgow voice memory test:
Assessing the ability to memorize and recognize unfamiliar
voices. Behavior Research Methods, 49(1), 97-110.

Allison, T., Puce, A., & McCarthy, G. (2000). Social
perception from visual cues: Role of the STS region.
Trends in Cognitive Sciences, 4(7), 267-278.

Alsius, A., Navarra, J., Campbell, R., & Soto-Faraco, S.
(2005). Audiovisual integration of speech falters under
high attention demands. Current Biology, 15(9), 839—843.

Badde, S., Navarro, K. T., & Landy, M. S. (2020).
Modality-specific visual-tactile

attention  attenuates

integration and recalibration effects by reducing prior
expectations of a common source for vision and touch.
Cognition, 197, 104170.

Belin, P., Zatorre, R. J., Lafaille, P., Ahad, P., & Pike, B.
(2000). Voice-selective areas in human auditory cortex.
Nature, 403, 309-312.

Bestelmeyer, P. E. G, & Mihl, C. (2021). Individual
differences in voice adaptability are specifically linked to
voice perception skill. Cognition, 210, 104582.

Bowdring, M. A., Sayette, M. A., Girard, J. M., & Woods, W.
C. (2021). In the eye of the beholder: A comprehensive
analysis of stimulus type, perceiver, and target in physical
attractiveness perceptions. Journal of Nonverbal Behavior,
45(2), 241-259.

Broadbent, H., Osborne, T., Mareschal, D., & Kirkham, N.
(2020). Are two cues always better than one? The role of
multiple intra-sensory cues compared to multi-cross-
sensory cues in children’s incidental category learning.
Cognition, 199, 104202.

Calvert, G. A., Brammer, M. J., & Iversen, S. D. (1998).
Crossmodal identification. Trends in Cognitive Sciences,
2(7), 247-253.

Campanella, S., & Belin, P. (2007). Integrating face and
voice in person perception. Trends in Cognitive Sciences,
11(12), 535-543.

Cao, Y., Summerfield, C., Park, H., Giordano, B. L., &
Kayser, C. (2019). Causal inference in the multisensory
brain. Neuron, 102(5), 1076—1087.

Chen, K., Zhou, B., Chen, S., He, S., & Zhou, W. (2013).
Olfaction spontaneously highlights visual saliency map.
Proceedings of the Royal Society B: Biological Sciences,
280(1768), 20131729.

Chen, Y. C., & Spence, C. (2017). Assessing the role of the
‘unity assumption’ on multisensory integration: A review.
Frontiers in Psychology, 8, 445.

Collins, S. A., & Missing, C. (2003). Vocal and visual
attractiveness are related in women. Animal Behaviour,
65(5), 997-1004.

Cook, S., Kokmotou, K., Soto, V., Fallon, N., Tyson-Carr, J.,
Thomas, A., ... Stancak, A. (2017). Pleasant and unpleasant
odour-face combinations influence face and odour
perception: An event-related potential study. Behavioural
Brain Research, 333, 304—313.

Cook, S., Kokmotou, K., Soto, V., Wright, H., Fallon, N.,
Thomas, A., Stancak, A. (2018). Simultaneous
odour-face presentation strengthens hedonic evaluations
and event-related potential responses influenced by
unpleasant odour. Neuroscience Letters, 672, 22—-27.

Damjanovic, L., Wilkinson, H., & Lloyd, J. (2018). Sweet
emotion: The role of odor-induced context in the search
advantage for happy facial expressions. Chemical Senses,
43(3), 139-150.

Debats, N. B., Heuer, H., & Kayser, C. (2021). Visuo-
proprioceptive integration and recalibration with multiple
visual stimuli. Scientific Reports, 11(1), 21640.



Fs5M

ERwE AR THALYET Iy U e T 797

Drimalla, H., Landwehr, N., Hess, U., & Dziobek, 1. (2019).
From face to face: The contribution of facial mimicry to
cognitive and emotional empathy. Cognition and Emotion,
33(8), 1672—-1686.

Fairhall, S. L., & Macaluso, E. (2009). Spatial attention can
modulate audiovisual integration at multiple cortical and
subcortical sites. European Journal of Neuroscience, 29(6),
1247-1257.

Feng, G, & Lei, J. (2022). The effect of odor valence on
facial attractiveness judgment: A preliminary experiment.
Brain Sciences, 12(5), 665.

Fraccaro, P. J., Feinberg, D. R., DeBruine, L. M., Little, A.
C., Watkins, C. D., & Jones, B. C. (2010). Correlated male
preferences for femininity in female faces and voices.
Evolutionary Psychology, 8(3), 447—461.

French, R. L., & DeAngelis, G. C. (2020). Multisensory
neural processing: From cue integration to causal
inference. Current Opinion in Physiology, 16, 8—13.

Groyecka, A., Pisanski, K., Sorokowska, A., Havlicek, J.,
Karwowski, M., Puts, D., ... Sorokowski, P. (2017).
Attractiveness is multimodal: Beauty is also in the nose
and ear of the beholder. Frontiersin Psychology, 8, 778.

Han, S., Liu, S., Gan, Y., Xu, Q., Xu, P, Luo, Y., & Zhang, L.
(2020). Repeated exposure makes attractive faces more
attractive: Neural responses in facial attractiveness
judgement. Neuropsychologia, 139, 107365.

Helbig, H. B., & Ernst, M. O. (2007). Knowledge about a
common source can promote visual-haptic integration.
Perception, 36(10), 1523—1533.

Hermann, C., Ziegler, S., Birbaumer, N., & Flor, H. (2000).
Pavlovian aversive and appetitive odor conditioning in
humans: Subjective, peripheral, and electrocortical
changes. Experimental Brain Research, 132(2), 203—215.

Hughes, S. M., & Miller, N. E. (2016). What sounds beautiful
looks beautiful stereotype: The matching of attractiveness
of voices and faces. Journal of Social and Personal
Relationships, 33(7), 984—996.

Jones, B. C., Little, A. C., Burt, D. M., & Perrett, D. L
(2004). When facial attractiveness is only skin deep.
Perception, 33, 569-576.

Jones, E. G., & Powell, T. P. S. (1970). An anatomical study
of converging sensory pathways within the cerebral cortex
of the monkey. Brain, 93(4), 793—820.

Kahnt, T., Heinzle, J., Park, S. Q., & Haynes, J. D. (2010).
The neural code of reward anticipation in human
orbitofrontal cortex. Proceedings of the National Academy
of Sciences, 107(13), 6010—-6015.

Kayser, C., & Shams L. (2015). Multisensory causal
inference in the brain. Plos Biology, 13(2), ¢1002075.

Kirsch, W., & Kunde, W. (2023). On the role of interoception
in body and object perception: A multisensory-integration
account. Perspectives on Psychological Science, 18(2),
321-339.

Kliimper, L., Wiihr, P., Hassebrauck, M., & Schwarz, S.

(2020). Automaticity of facial attractiveness perception
and sex-specific mating strategies. Cognition, 204, 104379.
Knowles, K. K., & Little, A. C. (2016). Vocal fundamental
and formant frequencies affect perceptions of speaker
cooperativeness. Quarterly Journal of Experimental

Psychology, 69(9), 1657-1675.

Kording K. P., Beierholm U., Ma W. J., Quartz S.,
Tenenbaum J. B., & Shams L. (2007). Causal inference in
multisensory perception. Plos One, 2(9), €943.

Kowal, M., Sorokowski, P., Pisanski, K., Valentova, J. V.,
Varella, M. A., Frederick, D. A., ... Espinosa , M. Z.
(2022).
attractiveness: Data from 93 countries. Evolution and
Human Behavior, 43(6), 455-474.

Lavan, N., Mileva, M., Burton, A. M., Young, A. W, &
McGettigan, C. (2021). Trait evaluations of faces and
voices: Comparing within-and between-person variability.
Journal of Experimental Psychology: General, 150(9),
1854.

Li, J., & Deng, S. W. (2023). Facilitation and interference
effects of the multisensory context on learning: A systematic
review and meta-analysis. Psychological Research, 87(5),
1334-1352.

Li, W., Moallem, I., Paller, K. A., & Gottfried, J. A. (2007).
Subliminal smells can guide social preferences. Psychological
Science, 18(12), 1044—1049.

Little, A. C., Jones, B. C., & DeBruine, L. M. (2011). Facial
attractiveness: Evolutionary based research. Philosophical
Transactions of the Royal Society B: Biological Sciences,
366(1571), 1638—1659.

Liu, M., Sommer, W., Yue, S., & Li, W. (2023). Dominance
of face over voice in human attractiveness judgments:
ERP evidence. Psychophysiology, 60(11), e14358.

Macaluso, E., George, N., Dolan, R., Spence, C., & Driver, J.

Predictors of enhancing human physical

(2004). Spatial and temporal factors during processing of
audiovisual speech: PET study. Neuroimage, 21(2), 725—
732.

Maddox, R. K., Atilgan, H., Bizley, J. K., & Lee, A. K.
(2015). Auditory selective attention is enhanced by a
task-irrelevant temporally coherent visual stimulus in
human listeners. Elife, 4, €04995.

Marchant, J. L., Ruff, C. C., & Driver, J. (2012). Audiovisual
synchrony enhances BOLD responses in a brain network
including multisensory STS while also enhancing target -
detection performance for both modalities. Human Brain
Mapping, 33(5), 1212—-1224.

Marin, M. M., Schober, R., Gingras, B., & Leder, H. (2017).
Misattribution of musical arousal increases sexual
attraction towards opposite-sex faces in females. Plos One,
12(9), e0183531.

McGurk, H., & MacDonald, J. (1976). Hearing lips and
seeing voices. Nature, 264(5588), 746—748.

Mei, M., Grillot, R. L., Abbey, C. K., Emery Thompson, M.,
& Roney, J. R. (2022). Does scent attractiveness reveal



798 O B R 2 ot B

532 4

women's ovulatory timing? Evidence from signal detection
analyses and endocrine predictors of odour attractiveness.
Proceedings of the Royal Society B, 289(1970), 20220026.

Miller, J. (1982). Divided attention: Evidence for coactivation
with redundant signals. Cognitive Psychology, 14(2), 247—
279.

Moller, A. P., & Pomiankowski, A. (1993). Why have birds
got multiple sexual ornaments? Behavioral Ecology and
Sociobiology, 32(3), 167-176.

Miihl, C., Sheil, O., Jarutyte, L., & Bestelmeyer, P. E. G.
(2018). The bangor voice matching test: A standardized
test for the assessment of voice perception ability.
Behavior Research Methods, 50(6), 2184-2192.

Noesselt, T., Bergmann, D., Heinze, H. J., Miinte, T., &
Spence, C. (2012). Coding of multisensory temporal
patterns in human superior temporal sulcus. Frontiers in
Integrative Neuroscience, 6, 64.

O’Connor J. J. M., Fraccaro P. J., Pisanski K., Tigue C. C., &
Feinberg D. R. (2013). Men’s preferences for women’s
femininity in dynamic cross-modal stimuli. Plos One, 8(7),
e69531.

Olofsson, J. K., & Gottfried, J. A. (2015). The muted sense:
Neurocognitive limitations of olfactory language. Trends
in Cognitive Sciences, 19(6), 314-321.

Pan, Y., Jin, J., Wan, Y., Wu, Y., Wang, F., Xu, S, ... Rao, H.
(2022). Beauty affects fairness: Facial attractiveness alters
neural responses to unfairness in the ultimatum game.
Brain Imaging and Behavior, 16(6), 2497-2505.

Panagiotopoulou, E., Crucianelli, L., Lemma, A., &
Fotopoulou, A. (2022). Identifying with the beautiful:
Facial attractiveness effects on unisensory and multisensory
self-other distinction. Quarterly Journal of Experimental
Psychology, 75(7), 1314-1329.

Pisanski, K., Fraccaro, P. J., Tigue, C. C., O'Connor, J. J., &
Feinberg, D. R. (2014). Return to Oz: Voice pitch facilitates
assessments of men’s body size. Journal of Experimental
Psychology: Human Perception and Performance, 40(4),
1316—-1331.

Porada, D. K., Regenbogen, C., Seubert, J., Freiherr, J., &
Lundstrom, J. N. (2019). Multisensory enhancement of
odor object processing in primary olfactory -cortex.
Neuroscience, 418, 254-265.

Rhodes, G. (2006). The evolutionary psychology of facial
beauty. Annual Review of Psychology, 57, 199-226.

Rinaldi, L., Maggioni, E., Olivero, N., Maravita, A., &
Girelli, L. (2018). Smelling the space around us: Odor
pleasantness shifts visuospatial attention in humans.
Emotion, 18(7), 971-979.

Roberts, S. C., Kralevich, A., Ferdenzi, C., Saxton, T. K.,
Jones, B. C., DeBruine, L. M., ... Havlicek, J. (2011).
Body odor quality predicts behavioral attractiveness in
humans. Archives of Sexual Behavior, 40(6), 1111-1117.

Rokni, D., Hemmelder, V., Kapoor, V., & Murthy, V. N.
(2014). An olfactory cocktail party: Figure-ground

segregation of odorants in rodents. Nature Neuroscience,
17(9), 1225-1232.

Romanski, L. M. (2012). Convergence of auditory, visual,
and somatosensory information in ventral prefrontal
cortex. In M. M. Murray, M. T. Wallace (Eds.), The neural
bases of multisensory processes (pp.667—682). Boca
Raton, FL: Frontiers in Neuroscience.

Rubenstein, A. J. (2005). Variation in perceived attractiveness:
Differences between dynamic and static faces. Psychological
Science, 16(10), 759-762.

Scheller, M., & Sui, J. (2022). Social relevance modulates
multisensory integration. Journal of Experimental
Psychology: Human Perception and Performance, 48(9),
1022-1038.

Seubert, J., Gregory, K. M., Chamberland, J., Dessirier, J. M.,
& Lundstrom, J. N. (2014). Odor valence linearly
modulates attractiveness, but not age assessment, of
invariant facial features in a memory-based rating task.
Plos One, 9(5), €98347.

Shams, L., & Beierholm, U. (2022). Bayesian causal inference:
A unifying neuroscience theory. Neuroscience &
Biobehavioral Reviews, 137, 104619.

Sorokowska, A. (2013). Assessing personality using body
odor: Differences between children and adults. Journal of
Nonverbal Behavior, 37, 153—163.

Sorokowski, P., Koscinski, K., & Sorokowska, A. (2013). Is
beauty in the eye of the beholder but ugliness culturally
universal? Facial preferences of Polish and Yali (Papua)
people. Evolutionary Psychology, 11, 907-925.

Spence, C. (2021). The scent of attraction and the smell of
success: Crossmodal influences on person perception. Cognitive
Research: Principles and Implications, 6(1), 1-33.

Steinberg, C., Dobel, C., Schupp, H. T., Kissler, J., Elling, L.,
Pantev, C., & Junghofer, M. (2012). Rapid and highly
resolving: Affective evaluation of olfactorily conditioned
faces. Journal of Cognitive Neuroscience, 24(1), 17-27.

Syrjénen, E., Fischer, H., Liuzza, M. T., Lindholm, T., &
Olofsson, J. K. (2021). A review of the effects of valenced
odors on face perception and evaluation. |-Perception,
12(2), 1-19.

Syrjénen, E., Liuzza, M. T., Fischer, H., & Olofsson, J. K.
(2017). Do valenced odors and trait body odor disgust
affect evaluation of emotion in dynamic faces?.
Perception, 46(12), 1412—1426.

Syrjanen, E., Wiens, S., Fischer, H., Zakrzewska, M., Wartel,
A., Larsson, M., & Olofsson, J. K. (2018). Background
odors modulate N170 ERP component and perception of
emotional facial stimuli. Frontiersin Psychology, 9, 1000.

Tybur, J. M., Cinar, C., Karinen, A. K., & Perone, P. (2018).
Why do people vary in disgust? Philosophical transactions
of the royal society of London. Series B: Biological
Sciences, 373(1751), 1-10.

Valentine, T. (1991). A unified account of the effects of
distinctiveness, inversion, and race in face recognition.



Fs5M

ERwE AR THALYET Iy U e T 799

The Quarterly Journal of Experimental Psychology, 43(2),
161-204.

Van Atteveldt, N. M., Formisano, E., Blomert, L., & Goebel,
R. (2007). The effect of temporal asynchrony on the
multisensory integration of letters and speech sounds.
Cerebral Cortex, 17(4), 962-974.

Van der Burg, E., Rhodes, G., & Alais, D. (2019). Positive
sequential dependency for face attractiveness perception.
Journal of Vision, 19(12), 6-6.

Wen, F., Gao, J., Ke, W., Zuo, B., Dai, Y., Ju, Y., & Long, J.
(2023). The Effect of face-voice gender consistency on
impression evaluation. Archives of Sexual Behavior, 52(3),
1123-1139.

White, D., & Burton, A. M. (2022). Individual differences

and the multidimensional nature of face perception.
Nature Reviews Psychology, 1(5), 287-300.

Wauttke, S. J., & Schweinberger, S. R. (2019). The P200
predominantly reflects distance-to-norm in face space
whereas the N250 reflects activation of identity-specific
representations of known faces. Biological Psychology,
140, 86-95.

Yu, R. (2023). Unconscious integration: Current evidence for
integrative processing under subliminal conditions. British
Journal of Psychology, 114(2), 430—456.

Ziske, R., Skuk, V. G.,, & Schweinberger, S. R. (2020).
Attractiveness and distinctiveness between speakers’
voices in naturalistic speech and their faces are
uncorrelated. Royal Society Open Science, 7(12), 201244.

The cross-modal integration processin facial attractiveness judgments

WANG Yuling, LU Xiaowei, WU Zongjie, LI Guogen, ZHANG Lin
(Department and Institute of Psychology, Ningbo University, Ningbo 315211, China)

Abstract: Prior research on facial attractiveness judgments has predominantly focused on visual
information, overlooking the role of non-visual cues. Current studies have confirmed the existence of
cross-modal interaction in facial attractiveness judgments, emphasizing cross-modal integration. Building
on this foundation, this study integrates Face-space model and Bayesian Causal Inference models to propose
that during the cross-modal integration process of facial attractiveness judgments, individuals naturally
amalgamate various sensory inputs in the brain, forming a unified representation of the target face when
inferring that different sensory information emanates from the same facial source. Future research may
extend facial investigations into broader environmental contexts, examining cross-modal integration of
diverse sensory information and further exploring the boundary conditions of cross-modal integration,
particularly in the context of social interactions, to construct a more systematic model for cross-modal
integration in facial attractiveness judgments.

Keywords: facial attractiveness, cross-modal integration, olfaction, audition, vision



