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A S AHAF BB, AT A 2 15 F) T (Keller &
Mrsic-Flogel, 2018), ZH LR EM T F 2 — M NIEE
Y4, BRAIVRIN AR — A2 Bl VR 2 )
e DT AL AR o, T REECE TARIE, X IRE
B ISR — AT 0 T, fEX—idfEr, R
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T i A B BRI, XN A
T EEAE o 28 BT S i R S i 31 < I 0 158 22
s /N TN, DA Sy IR ki 388 3 A B BT St g A Y A
VEFC R 58 i A (Clark, 2013), #ATAI, X — 36 £ 2 A
FA RIS SR A R SRR ], B RO 5L T i) 8
e E B, MERPERUT R, XA
(A1 15 P B B A S TR AT R R 5 & . 2R,
FEIL ARG v, VR 2 BRI PR AT O] B BE AN AT
T, sk S EGE AR RE O H Eh AR AR R, F3
NATT ) TR BT AR A S T A A2 fE (Thomas et
al., 2023; Yon et al., 2019), 7FEXFHEHLT, AMTA
REFE TAMELRIE AR, HigidEa b mny 2
55 58 sy FR ) P ZEHERE [ & b 2B s AR ST R .

VAR WA 50 35 2 53R 48 T 3R 0 A 07 1] (valid/
informative prediction), HJ i ik R A 5415 H %L
PR, AN 28 B 1 ok BT 99 28 2R %W (Posner cueing
effect), EAF B M E M2 ALK AT L & 48 T A
it ) T A MG 1 3 BE (Posmer, 1980), SR TfI, &
X Fp JC &L 7 (invalid/non-informative prediction),
BP0 25 B SR8 ) S I A S B ORIk
L5 AR A R BT, 2 A AT 8R X6 0o 4] i 7
A, HETHEZ RSN . IR AR B
[k (von Neumann & Morgenstern, 1944), Jo&{
TOUSAAS BN % Bt F 1 0 7 A S i), B AR S PR e o
AR, AR R AR A PSR ], L
F- BV (Oskarsson et al., 2009)al I f12HE (Croson
& Sundali, 2005), AWFFEUESERY], —LETCH) Tk
P FR B2 A DA DR 28 0 S M A (A T ) 35 1 TR 31 A ke
FRAERA AL, 110, Jazayeri Fi1 Movshon (2007)
BTSRRI, TEFF A7 10 BERIE 55 b, 8k 5 i
J7 I AW IS, A AT R GE B ) R RN 2 R S
b O g SR B, SRR e 22 0 vl T ORI Y 3 Sh Ak
R SR, RIS 8 A R 7 n) O 25 30 B p 20T
555 E, AN, BiiAHi=(Confirmation bias)EBl 4
WHIR, MRS kB e, g G50k
S5 SR 05 I 22 (Tallurd et al., 2018), 52 |,
IR BE AR T Y T R S A, 1832 AR RE
FESEHE T S B FE I (Urai et al., 2019), AT AT 13 S8 014
it 2 ] BB S 1A 4 45 PN 3 — B0ME 1Y 3R I (Festinger,
1957; Luu & Stocker, 2018), Bk, RPEE A4 £ 11
ToUI X RIVRE 52 30 A0 B S PRl A, XA
AR T BB B JS B DR SRA T R 7 A S L

HIF AW FEEE b Tk S T80 0 5 ) BT 1) 52

ARG T R AT SC A 5 e R R ST AR T D o
AP AR IR, S T AMAXT B B HIER
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e FN AT 51, Jo AR S PR 5 A
it ] Wy 2 B =2 A1) 1 DC R B SR A 1 o TGN RO B
FERLKE ST L FR 43 M A S PR B B, 5 — BB
SR XTGBT B B ELAR B 108 | IC A S AT 551 B,
5B BUR TN B, fRXTEE BB R Mg . TRAL
(Nelson & Narens, 1990), [ [ i 75 fif) 512 56 37 2 A0 45
WA Be B aTE S — B BRI W, SRS
TE 25 i BOG L R0 v 40 DT 1) TR A PR A T AR O PR
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U, BT IA R0 ) W7 HE A P (Fleming & Lau,
2014).
MR DU A Y (500 Ak T F 1052 4 U A AR,
HB I FE TR 0T ER (S gk 5 Ry A R (BLAR) By hm
A& 4 (Constant et al., 2023; Hu et al., 2021), M&
A RE 2 AR 4l T Ak B BT AR R R AR A AT
KRR B M5 O, BB IE £ o] D3R (Fleming et al.,
2018)., Sherman % A (2016) A HIF 5T 5 & IRk 2 7E 751
W5 PR — s LT A BAE LK. BRI
1k, A —TE 5T BT T B0 5 e A R
(meta-d ")) % . Sherman 55 A (2015) % B, 7644
HB AR e e A A e, B AE T SR A
U 30 L0 TR B T T A AR, T A T R ARE
R A e, W AE A WO O AR it
IR HR T v 9 A R R o I B R
R B S A 1, W — N HEH A EWIT A
I 55 0 A W — O, AR A R 2 B ] i 2
B, AR T R Y [ 3R i JEk (Hampton et al.,
2007), MiA—ZUE ] BE5 | & A% %€ (Botvinick
et al., 2001), Pk, FE—8Buld, #ilrTaEHA
22 BN GEIE H TAE O PRAL, T EE T+ 00 0 By
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B IR TCRON, AR 1 T 5 O ) DR — SR
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FWT— 2, TIN5 05 Ui AN — BCRIIC T 3 b A%
PERHEATICES . TR 4 5258, ol fe it
9 BV 58 VBT i B (82 AR [] B 42 B, 150 P 72 >k
AR SL, ALK DR, B B s
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3 S U 2 B 0 v TR B, DAHEBR S %00 Y
T, R UE SR A R AR
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558 W — B — BT, aLny o8 R
FOCIANFI R . RS LU AR U 58 Liv F1 Yu
(2024)He 5 LR T K /Nd = 0.57), KA G*Power
3.1, WEBEMKFE a=0.05 FGiHE®Hag - p) =
0.90, THAE A THRIFEATE N 35 A(Faul et al.,
2007). ARSLIGFEHIAASE T 43 Aol BdaHERR bR
HEAFE: (DBHRAETTELAR . APCEL R 8 AR
F 158 TE 5 5RAK T 55%; Q)BRZEVEFIK Ik . AT
Be iR SR AR B TN BCRTE 28 T 34
FRUfE2EZHb; (3)BIR A B S AR T 80%; (4) 1
T TN i 260 DT R v G A ) — N R T
SIEI6 35 2R FH ) — B0 i e A vf o P 44 K R B AR
e HIWTIE B RAR T S5% W HERR, — 4 ik R ZE T
B ik vk o i IE A R AK T 55% g HERR, — 4% 8k
PR 7E AN D i U rp ) TR A SR AR T 55% ifi # HEBR,
— 24 B3 PR R AS DG 3 O P 19 T8 A 1 B (meta-
d’/d’ = —10.55K T FHEmE 3 MW -
38D =—4.97) B HERR . EILHERR 5 A8k, R
38 AWk — 2 it (M =20.92 %, SD =
1.98 ;5 19 Z B M) Wi sl iy 1 34 1IE 4 8k
BEIE IR o i ol e i 25 0 o5 A, 9alTE
SR AT S E T AN R E R, LR ARG S
T —E AR

22 SEIHH

AWEFE i A B R A1 ER A Fleming 558 A
(2012, 2010), HHr 10 sk M mFLIE (5 5k B PR )k
H Karolinska Directed Emotional Faces [ F £E
(Lundqvist et al., 1988), 10 5K 572 & - B 520
o3 AR, A TS 2 S T T, X e
SO Ao A 3 5 Sy KB ) RS I B 48 Ay i B PRI o X
TR PR EAT A B AR e, AR 200 /S W R RE R
20 NAHOLFERE, I PRAF T AT J SR - 247 1 2
FERE o 4 B T L BB 2 R A AR 7 56 B 5 AN [R] F
B RS [P (noise)|EHT 240 A, 51 Y 0E B2 5
MRk 4, W P (image) = 1 — P (noise), H:H1, P
(noise)Ld 0.01 L FEATIRRE, DT A 4 5 &1 7 A=
J 99 5K AT AN R A AP B T8 e, DA i i B TR 7
B/NWE R P (image) = 0.99 3 IAoR] . S £
RIE A P (image) = 0.01,
23 ZWRIE

SR P THTFL/ B 2 WA 55 o iUt 2 40 i 5
AR RGO T LIS 2 B R, RS PEAG X%
RN E ORERE . TERORI I i B, pole
BEFRI BRSPS R B (R L B R ) o R
TR D0 0T BV H BB A T, R
AR PR 2 R R B LY, BEAZZ
HR R A5, A 5 F i Be o oG .

IEARSLRATE A 50 Mk SR B
BRI P (image) = 0.50 F-iR, Fr )= A fLik
WA 259K, PIZERIEEALE I, JF R FHAR A ST /Y
rBs ey . IENSCR UGS B B i e i 8 P
(image)VE R RS UG W B, ARSLiE AT IR FR Iy o 52
ISEIFE 4 1 block, F1 block 5 40 Hkwk, dt
160 MWK .

AR AR E 1 R 52 IERAT,
S B 1 AR U, AT ) S BN [ 7R 500~
1500 ms [A]BEALIBCRE o Bl 52 BUIBIN B, #lialis 22
Xof T R R S P R A T A S,
Aefi kRN AL, AR ERR R, POl TR
2 s PNAHCH TR0, SR s DA FUAE iR 5 s, RRSLET
(] Sy 2 s 9802 S vy F ] PN 5 52 BRI RS, 5
BRI IE] 8y 200 ms o BJS B IHS BEAE 2 s PO &
AT HIWT, B SO 23 DL I HE & 58 R, Hp 2k
IR 2 s P OW ], fea, #alF 2Tl
HXP s AW ER RS OFREEQL = “dER A AR,
2=“AAFE",3=“AfF", 4= A1),
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— KRG, B e s — AN K, iR
ATV O o TRDFL AN 5 SRR Tk ST B B B R
HATIREE . TR, YRR R T DK R AN 25
TR, BAARCRUL, RS UIER O fE,
RO — QAR T IR, P (noise)
R E3hn — A~ 204, T JG R EHoE B IR IE i I
Mo H BB BRI RN, T SR, T
LA IR, YA IER RN 63%. R
FAFE P e P A Z M R B 22 5, A RUE AT
FMERE . b TR EAf SRR E M, AR ST T
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24 HESH

AR TR 5 260 o 0 D v — vk, R gk
VT AL R A AR PE B i vk 2] o VC el vk 4 Fon il i o
b A W — AR, B0 R N v ) T 1) Sy g
9 R AL AR o AN DCRE R D g a0 Ay T L g
Ve FN WA B R, B RN Sy 5 R0 v ) A T AL
AR

G, KRB FEA ¢ 550 H VT B FAS
PCERBCIRR Y 5 LR A AEZE R o WR DT Bk 1
M 3 m TARDERCIR R, TR AR e R el 22 . SR
Jei B DG T 3k vk 20 AN U P 3K Uk 4 e IE A R
TAAAE2E 5, LA 50 F00 0 — SOPE X 01 o 1 A 55 %
PRAGFE o F (5 5483 (Signal Detection Theory),
AR By RIS, SR R bl EHL
B AW B R I, s SCA R (hit); SRR
St fL, (ERE A KR 5 R, SOh R (false-
alarm), LLIHCR 35848 1 78 D FE U FTAS DR T 3k
FH A 0 BB (d )

A WF5E K il Maniscalco F1 Lau (2012)F & BT
INHTURME: (meta-d "y £ 77 7 K PEAR T0 IR0 5] W v
WabE . ZT AR DI AE SRS HESE,
PRI E ORI ok o 2 plo7E R i
e FN WA T s RO TRy, MIRRYE 28 #

200 ms

<2S5s

TEAS DR HEH B S A80E T = (5 0 vFsr, MIFRVE =
FEE R, AT ATHA S e sk S, RETIA
FBUENE (meta-d ). 75 BF B E, meta-d WIEZ
SN BUBE (@2 . T ASRIBA d FAE
25, Xl M U E R 22 R, (HIXRP 25 5 0F
SR B TCINAIBE )] 22 S 3E Ly o Rtk, A T HE
o3 A AR 0 i SRR P 25 S S e, AR AR SR A A LR
(meta-d’/d " HFATHLIA] HLEL o % LER B T —Fpsitil] T
IR G B ICINHUKE, BFR RGN AIRCE

AHEFEAHFH JASP (FiAR 0.16.2.0)E 1 75088 44T,
B T R G iR A, b T T DL g A,
4t T SR DR AR AR R T A B AR A 1) DL R
(BFo1), 3832 RFa5 BEAB 1 AH X T i B 15 14 DL i 3y [A]
F(BFyo), TEPAIEA T, 5T A% DL 3 X 1 4R
FoR U8R A S HHIE Y (Masson, 2011), JFFA D13
ST JTASP H i) BRINSE 56 20 Af o
25 XIGLER

BOXTAEAS ¢ A 25 R WoR, VRS ) i i
FE T RICEC R AY LB (M + SD = 55% + 8% vs
45% + 8%), #(37) = 4.35, p < 0.001, Cohen’s d = 0.71,
95% CI =[0.06, 0.16], BF,, = 242.32 (&l 2a), X —%%
RV, ToRUIUY 235 R o I 22, B fui ] T
R Wi o 5 T — 3, Bl 7R VL Lk S5 AN DT
BC iU ST 2 TE B 3R AT I 3 25 5 (63% + 6% vs.
65% + 6%), t(37) = 1.29, p = 0.204, Cohen’s d = 0.21,
95% CI = [-0.04, 0.01], BEy; = 2.66 (I&] 2b).

LA L, AT ARPEAGRIR(2.19 + 0.48),
B DC Bk AT T = A 45 04 (2.32 £ 0.48),
#(37) = 3.20, p = 0.003, Cohen’s d = 0.52, 95% CI =
[0.05,0.21], BF o = 12.31 (& 2¢). 7EICINFIZCR |,
A HF A PEACIR K (0.83 £ 0.77), #iR7EVCHEL K
H R AR JCIAIRE U (1.30 + 1.51), #(37) =
2.11, p = 0.042, Cohen’s d = 0.34, 95% CI = [0.02,
0.92], BF o = 1.26 (& 2d). 1245 S 108 A #0500 5
T — B BB S AT AR U ST N R B . BR
Wz A, FATESH T IEFR S5 0/KF . JCIAA
B 2 T] B AH G 5 2R (U Do 248 o FfF 538
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TR HICER Bk P B P K R IR L TR, R IR

30 SEEY 20 FRAEXEEEZRF R R
SUIF 05 4 i R0 TN R B S Wiy

SEH 1 S5 R, TORTIUY AT AT | R B i 22,
RVl A ] T R0 0 1) W7 S 5 900 288 531 —
JFH., XA U5 R B — Bk 2 e RS 1 O
W R I o B ATE VE BC U R B 3 15
OV, T HAR O PG B HER PE CT RIS )t
FUT AR . P, A TR TN 22 52 k4]
B L W S BRI i 22, L [R) dufre T v
PR TN BN T

SCHe 1 SR — TR R, K
HIDEAT: 55 IE AR R4 HITE 63% A0 A0, AT 55 ME LB A
o YRR R B R i, e R AT 58
I REAS F T B UESE 2D, PRI nl e 5 32 21 Fiti 1)
SO, RIS TG AR OB (DA 25, 2023).
M2, ARG F BN, Pl w230
LTS, It — B oT I R W We? o8 T
OPX — R, WF5E R T AR S i “— T PR
AT ER L, B MSEAE 55 IE B RIEHIAE T1% 54,
PARRARAE 55 MERE, AkZE 3 TR X R0 oE 4] Wy i1

JCINFI IR
31 KT AHEIK

SR 2 5 1R AR, T RIREA RS
STuy 1 AAIE . RAEEET 46 & wkik, Hih— 4wkt
PR 7 4R iat vk v A — A 2 A T B B, —
2 9 DG L 3 Uk AR B OGN RO (3.23 1) K TR
EB0m 3 A priE 2 G gEHERR, BT 44 £ 95
HEABIE T (M =21.02 %, SD=2.05 %), H 16
2B
32 ZWRIE

SEH 2 5CHS 1 FRR G — DX AR A B A AR
JPHTE b, S0 2 TR < — TH I R B RS R T
H558 1 AR, KA E A2 BT
. BRIV, 7E P (noise)dm—M KR, it
T B IR GE IR IER N, P (noise) A 4k L1
KIMIESER 1, Y P (noise)tG in— K5, U
R T — MR P A IEIRN, P (noise)
YRR —A K, TR EH R, L% 2
BERR T RRAIC T AT S5 MR, ARG AT AT BB FE T (1) 52
THoHr, S8 2 AYIER RIS R 71% 4570 (Leek,
2001).
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33 BB 4 SZEG 3 fIREEMERE ST TR
BT IR 9280 1 o 6015 40 BT R0 TG I 0 P 5 Wi

34 LIHFZR

BOXREAS ¢ A6 25 R, DERCIRR b b 2
BT ARVCEGR R (53% + 7% vs. 47% + %), 1(43) =
2.96, p = 0.005, Cohen’s d = 0.45, 95% CI = [0.02,
0.10], BF o = 7.16, 1X F BRI {HAT 55 % FE RS, #ik
ATH B A 1) A 5 TN — B0 R, TG AU
SRR 25 RN R SRATAE (B 3a)o B AR DL LUK S5
ANVE P 3 vk H S 35 1R A R A 3 22 7 (T4% +
8% vs. 76% =+ 6%), (43) = 1.41, p = 0.166, Cohen’s d =
0.21, 95% CI = [-0.05, 0.01], BF,; = 2.44 (I¥] 3b),

EAF DK B, MHEFATEE K241 +
0.44), WA AE VT ECEC R T B 1A O I3 (2.55 +
0.49), #(43) = 3.64, p < 0.001, Cohen’s d = 0.55, 95%
CI = [0.06, 0.22], BF;o = 39.56 (&l 3¢), TEIGINHIZK
F b, T ARICELK(0.77 £ 0.47), #EL7E TR
RIK(1.04 + 0.60)H F I H T4 ICINHIBE T, 1(43)
=2.68, p=0.010, Cohen’s d = 0.40, 95% CI = [0.07,
0.48], BF o = 3.80 (&l 3d). Jo&k i -5 %05 21 K7 1Y
— B AR RGBT NI RE T o

SEG 1 SRS 2 3 BIAE AT 55 MERE (63 %) FilHh A5
AT 55 MEBE (74%) T A BT JGA4CHU AT LA | 415 fi
2, If H U5 5058 0 — Sk gt T BE S 915 O F
Gy, B IAAE VT ALk 2R B A O KT
FE 5 A O VP A e I . 5050 3 B ZEAREL IR E
TARMAESSHERE T, RIS 00615 5 TSR iy i i, JE
RACHIU XN 5 RN TGN R R AT R AFAE
41 ELIigitFH

SR 3 HS0E 1, I8 2 WTAIE], R
FEAE 55050 1, 5250 2 MR JL4E 55 T 48 A,
Horp— A AR VT il vk P A G IA HIRE%.(3.412)
K50 3 AhrifE22.933) g HERR, #IT 47
SR ABIR T (M = 19.92 %, SD = 1.61 %),
Hrp 10 B
42 LIRIE

SRS 3 S 1. S8 2 AR A ME — X B AR
FERTRRRR T IR b, 9258 3 ff FH—THDURE i B
R . BARKUL, 76 P (noise)tin—A 4 KA,

a 70} p = 0.005 b 95} p=0.166
90- T 1
60 | 85t
§ < 80F
i 50 5 75
& £
" = 70
40 651
601
30 | ] ] 551 . .
NG 07 ARUEERR NGz 0) ARUEER
c p<0.001 d p=0.010
35 : ' 3r
Y
30 f S
B 5 2l
¥ 2s £
20 = 1k
=<
15¢F 1R
1.0 , , of : :
N7 RY ¢ AICHGRR UNITH70Y ¢ AR

B 3 52y 2 i E VG s YRS DE FCR R TR AT S RN L o () DE ECI R o L 3 v TR PE FC iR b L. (b)#
PAEAVE AL B YORITE BC i U A IE A 8 A 3 22 5o (o) BalTE PEIC IR B AR O /K B 3 8 TR DRI ICIK

(d) B AE PR PR U i DT IA IR R o T AN DL BE IR
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B TR B SE R 4 IRIE#I N, P (noise) A 24k
gRIEA, i B — IR, P (noise) il e N, L5
3 BIBYEE AR T RRAR T AT S MERE, ARIERT AT B R
FPEYGETT o, S8 3 B IER 3R AE 84% TS
(Leek, 2001),
43 HBIBEHSW

B prla) e 1, SEE 2.
44 KIGHR

BCXTREAS ¢ R g2 R WoR, DPRRCilR & e 518

VE AR YK FE T i 22 5 (51% £ 5% vs. 50% £ 5%),

1(46) = 1.03, p = 0.307, Cohen’s d = 0.15, 95% CI =
[-0.01, 0.04], BFy, = 3.82 . iX F BT 55 ME FE AR,
TRBAT RIS AR 5 T — S5 SRz i (5] 4a) .
Bl 7 D i 3 U 5 R D g3 vk Fp ST 2 DE A R
A E 75 (85% + 5% vs. 86% + 6%), 1(46) = 1.16,
p =0.253, Cohen’s d = 0.17, 95% CI = [-0.03, 0.01],
BF,, = 3.38 (& 4b).

TEfHO/KE B, AT APCEGRIR (2.86 + 0.54),
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Invalid expectationsinduce perceptual biasyet enhance the accuracy of
metacognitive judgments

LUO Tieyong, LIU Cuizhen

(School of Psychology, Shaanxi Normal University, Xi’an 710065, China)

Abstract

Humans live in a world filled with uncertainty. To adapt to and process changes in their surroundings, the
brain continuously generates predictions about the environment. Predictions can guide perception and action.
However, given the ambiguous and highly unpredictable nature of the external world, individuals often lack
sufficient information to form accurate predictions. This study investigates how non-informative prediction,
specifically invalid prediction, shapes perceptual judgments and subsequent confidence estimates through five
experiments.

In a face/house judgment task, participants were required to determine whether a presented blurry image
depicted a face or a house, and then rate their confidence in that perceptual judgment. Before the image was
displayed, participants predicted the category of the upcoming image (face or house). Experiment 1 (n = 38,
perceptual accuracy = 64%), Experiment 2 (n = 44, perceptual accuracy =~ 75%) and Experiment 3 (n = 47,
perceptual accuracy = 85%) systematically manipulated task difficulty to examine how non-informative
predictions modulate perceptual judgments and confidence ratings. Experiment 4 (n = 41) introduced a condition
without predictions to provide a baseline for evaluating the predictive effects. In Experiment 5 (n = 40), the
response keys for predictions and perceptual judgments were separated to eliminate potential action-related
effects.

The results revealed that: (1) non-informative predictions induced perceptual biases under high and
moderate task difficulty conditions (except in Experiment 3 with low difficulty), systematically biasing
individuals to align their perceptual judgments with prior predictions; (2) non-informative predictions affected
subjective confidence, as participants reported higher confidence in trials where their perceptions aligned with
their predictions compared to trials where they did not; and (3) non-informative predictions enhanced the
accuracy of metacognitive judgments, with individuals exhibiting greater metacognitive efficiency when their
perceptual judgments matched predictions compared to mismatched trials.

In summary, while non-informative prediction induces perceptual biases, it enhances metacognitive
judgments. These findings highlight the distinct effects of non-informative predictions on perceptual judgments
and metacognitive functions. The study contributes to a deeper understanding of the interplay among
expectations, perception, and metacognition. Finally, it offers practical implications for optimizing cognitive
decision-making and improving metacognitive accuracy.

Keywords non-informative prediction, perceptual judgment, confidence, metacognition
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