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Jah A 10 WiEF5E, s TS FEFERTER Y 617
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§j(t+1) =0, XERE, TR A LIk
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FHHE AR e PR FRINE,  SESERERI BT X 1l A5 Y 7
A B 2 A AR B R I, D B e AR
R, BRI XA EEAR R, il F 2, XA s

2k(k+1)
1

MR SRR SR B L A (DR AR B B R B <
40)F, i AL B i 2206 1 14 2R Tt £ B DU (ATC o) BEAS TR b
i AIC AT RE S B0 33 14 B[4 (Burnham & Anderson, 2004) .,
A, FEARSCHIRAIEH AICC MidE AIC 1 g RIPEAL i — 4
EL 7

T AR AN RN THEA A DA L0 ™ A B0 A L SR A
DAL 1Mt 58 AS 3 P TR B0 R 0 S 90 0 1 A T o 43

TEARDFF T, AT EIEE T 617 £ 870
NI ECHE AT T AL, NTIAS 2 T R Bl
BB WERILMEG SEUE. K5, X TR
B, FRATHIXS R T 24 B i S LA S BORUE
FEA 3 AIRERIECE, A 1821 (= 617 x 3)AIAHiH
MR EE . 25, AT 5 A WSLS Bl
PVL2 #  VPP AR F SSO BEAY,  FHHLL-A WL %5
Pt —FE R D7 RAA X SRS . B, i AT
i A3 bR (ED ATIC A1 BIC)HH AU (1 X 43 i, 3R
ATTAT DA B HE T A 4 Sk O 5 B g A R ke
EE (<7 i
22 #R
221 RS

2 RN T A BRI G 438 617 24 XU
MBI EE R . YL AICe ARG R, TG
ARSI 2 ARG RN, SSO BAIHTR
PlfscfE, M VPP, PVL2 Fl WSLS #5712 8 ] 4%
WA, UL BIC MR EPEFE AR, BLHE AR (E
M5, PVL2 A R B AE, SSO BRI Z . DA
REES R, WSLS #5180 fil PVL2 R R B A 4, 4
BITE 30.79% 1 33.87% M B e A7 S i i 2R3N,
I VPP F1 SSO B R BN FEAH Y . TCig R H
AICc i) BIC 1E NH8 45, SSO #E AR 7E— 43 9k
HIBE (AICe: 43.27%, BIC: 18.96%) I A fx i
T,

R2 R I1BELRKER
LI AICc K ¥abr LI BIC ¥R

) i e—
B i PR ER g BUREDL
R 2 BB (RAE2E) T IR
AR o N oo e

WSLS 236.27 (72.65) 42 (6.81%) 241.46 (72.76) 190 (30.79%)
PVL2 225.25(72.28) 114 (18.48%) 235.48 (72.49) 209 (33.87%)
VPP 220.37 (70.25) 194 (31.44%) 240.13 (70.71) 101 (16.37%)
SSO  219.60 (71.06) 267 (43.27%) 239.36 (71.48) 117 (18.96%)

222 #EREFEMK

HF AICc Ml BIC X} FAR T & 2% B i fE 7] 7 1
FETEZE S, MIHLT BIC, AICCHim TikH250H £
(OREEARL, (R, MR T AICC FEFRI, %05 2R 1K
VPP il SSO BAIA Wi RBIFAA . I T 1k
PR A IE BRI BE B bR, FRATTHEAT T RIAYA
o 3R 3 MR 4 JB/R TR I 25 58 . DL
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WL AF RIIRIRAL 55 B SR e . R ) 2% for SR W AT 55 I s 1799

AICe MRV FEARARIT, B A A X 7P
XA AR AR AR B dl, AR B
RETE fe K LU B BRI A Fredr B2 B T
L)L BIC BB B FEHE AR, XF T4 Y 7 A= i
BRI EHE, S5y (87 S0 WSLS A5 AU R RE 7E S K L 3]
AR BT el R I, B BIC AN REAR &
Hoxk WSLS FUHABAE R GEAT X 70 o I, TEARIT ST
T, MIET BIC, #§ AICc MM BN B FF45 bn 5

I

£33 HR1ETAICCHERERNRER

Big e B G AT

AR WSLS PVL2 VPP SSO

WSLS 88.60% 3.67% 0.92% 6.81%
PVL2 33.55%  46.14% 10.97% 9.35%
VPP 14.37% 16.69%  59.97% 8.97%
SSO 13.99% 7.73% 2.76%  75.53%

T FPAE—ATIC A R IR AE S AT 7 A AR A0 i
P LI RIIEN . Fln, 54T RFLNMBAE WSLS FiHl
7 A AR R B A A 2R B . 7 F WSLS BRI 7= A [ AR 0k
e, WSLS BEEILE 88.60%1 A HE R M A Ak, 1M
PVL2 #iRl | VPP BiEIFN SSO BRI/ HILE 3.67% . 0.92%F
6.81%IM AN ARBE - R AE,

T4 HR1ET BIC WERESFEMIKER

e FEITE Y ee g Rl

AR WSLS PVL2 VPP SSO
WSLS 99.57% 0.43% 0.00% 0.00%
PVL2 51.43% 44.79% 3.62% 0.16%
VPP 37.39% 32.63% 29.07% 0.92%
SSO 42.63% 20.31% 0.05% 37.01%

T RPARR A LR 3.

23 itig

AW T A K IGT B — UK SR M s A5
JFEEXT LI 617 £ M@ MEpln s, i T Ay
FfboE B—Rmg ) A AR MR PVL2 BIRI(GR{E
2 2] hg), WSLS #EAY (J5 & ) LA K VPP 157
(IR A TR BB A £ B, 45051 LL AIC A1 BIC

VE N PR BRINE, AL B0 AR XS 0L 45 5 Fr 22
5, (SR W AR B R R AE — 2 LU A AR BRI
A R, AL A R 25 R R B, AIC,
BIC Hifi & 78 Y ui o5 hgl T b A R ve ¢, [
AN BIC, 7R AICC BB AT GEIA J5
IE R EE AR, ML AICe PR R BE 4
PRIt SSO A TC I MAFIAIE S A K- ER L T
TIA =AML, T EL R W A R A i — 1 (43.27%)
R O I B b AR . X BEES SRR, Mk
TESE M IGT Byt A rh, B0 SR AT BE 2 & LR Do
WS 1 e 46

WETETIR, 285 SRR EH P A6 55 28 7T BE R i
AERR IGT X HFERY RN TRAT: 55 v & 2B SR it 4
PSR o A 55 R BB A R R 2 B, FRATT AT
LA BNy, 280 RS A A
ATRE R AR, BRI ARtk S8 A mT REAEAT 55 i 2
H, AR . UL, R ARSI ERER
7, FRATIE g T & R R B IGT #F 58
PRSI R I, DA E— 20 25 4 SR s e 46 1 v g
R ZEN 617 Auilh, A 15 NS
95 I K ) IGT, 504 A58 L& 100 iRk 1 IGT, b
A 98 NFEMMAE 150 ik IGT., £ 5 B T4
AR IGT i LA AIC e MR BEPEHE A
AR S5 R . FTLAVE W, BEE IR B, i
JEM AICe ¥, i8S MASEAY 3 B i 4 () 93X L 431
KT, W A R R A e T AR R 4 0 S0 A 8
TR, IX — A EASE Y SR I B A ) R L g | e B
AIE I R, BN 13.33% E T3 T 53.06%.

ST IR b T SR w4 1) ARG O, TR
13— BT TR BT, SR e 445 A (RP
P ARG . BARTTF, E X R B IGT
1555, ATHA T SSO BIAIIA 13 s 1A%
XTI sp Z A 3 A A5 B o 4R ECh 95 I,
sp fhHHE R AIE A 48.50, brifi2zly 37.48; 4 ik
UK 100 B, sp A THELRIFIE Hy 48.92, trifizzhy
19.47, 1 24 3B 150 B, sp Al HE I EI{E K

x5 HIR 1PRFELDABSENRBEBSTHRER

- AICc ¥I{H (brifE2%) LAY I A IR B L 1)

95 ik 100 i ¥K 150 ik 95 Ik 100 ik 150 ¥k
WSLS 238.66 (35.45) 224.42 (56.54) 296.81 (111.01) 1 (6.67%) 36 (7.14%) 5 (5.10%)
PVL2 223.20 (39.06) 215.21 (58.10) 277.19 (110.48) 5 (33.33%) 94 (18.65%) 15 (15.31%)
VPP 222.84 (40.43) 210.29 (55.93) 271.84 (108.07) 7 (46.67%) 161 (31.94%) 26 (26.53%)

SSO 227.14 (37.92) 210.14 (57.76)

267.10 (108.68)

2 (13.33%) 213 (42.26%) 52 (53.06%)
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L

81.42, brifE2E N 36.03, AMELI, KiZE IGT ik
BB 2, KA R BB AE S R . B
Xof g ol 2 45 24 AU (B M SR Ak 2 > SR s 7 Ak b I ke X
Felg, st =1, sF IS &R A ik s > 5K
W&, st = 2), FATHE—2Ad HHM Mann-Whitney £
A T 100 AT 150 3RVK R AP 3554 55 5 1
225 (ESERL 95 IR IGT Mgk, 1UF 2 ARIE
P SSO BRI A A Icdif, MUHAR AR 25 R K&
B, TCie Rl A2 2T SRk, e R &
AW Bk, YTFE SR 150 Uk IGT i), AHLY
(- 5 4 o, YR T LA S8 100 10k
IGT P ¥ 54575 & (p [HH/NF 0.001), * Z 7
Phos Bl —RA0, vRER T REE IGT k5
W, A0 AR s g ME S d R kAT
FEME A, FHTHY 04 & AE SR 4 ) Dl i B
S L X O AMARTE SERL IGT i 72 Hh A ] i & 4 0
W4, HBEE B £, Bl o oy Al
RETE K A Mg e 4 P A4t T ik — 28 AR |

B M, BAR BRI T SR IGT H il Rk
FETE WS et HLX 26 23 By iy 25 2 A it A AN [+
MIBFFE, FEAE S50 B R A0 AR AR A, i HAik
B TE B AR A RS B, 58 A RS IR B IGT 1)
NBCARA M, ik, DL B Hras B J el
SN CRF IGT iy SR ms e 4 it 7 A FR AUk . 78
DU BT 2, FATTEXT IR AT &
FRAERA R T T, SR AR A B4 55 8 A A A
UECT I T ANBULT- M R Bk, DA o
b A 55 3 VR B 0 2 45 T SR W A A 1) T R M X —
KRG

3 WS 2. R IRET IGT R mE 4%
T BE R IR ]

3.1 FHik
311 #ik

AT R S5 R IGT Wik B, IRk
BT 100 3K A1 200 IR AN SE 5 A1 L 2E 321
G BAE R WER B YE 134 N, L1187 N), Fy
WS 20.54 2(SD = 2.41), H 160 ASERLT 100
KB IGT, 55 161 AMZERL T 200 LKA IGT,

3 FRATLEE I Mann-Whitney K3 %4% TR R4 K8 R
HOREH T 25 5, RILAE 100 YA F WA E3 K 0 ) 77
EEEES RN 2 P, TLiLE 100 3K IGT £ /2 200
B IGT, -394k #1576 R [) % 46 2 780 [ 3 S 7 AE B 35 1

25t

AR ZER AR O B2 Bl H ARSI 1GT
9% FrAPORTE L AT S AE R, JfF AR
Z 55000, ARG, Pl o s 20 A I A
G, BAN LB IGT MISTRUCA G, SRk
M, BN
312 EWigit5R:E

ARSI R BRI R B i, HEIF A
[FEHAVRECT MARTE IGT o & A SR W e 3 i vl e
ARSCEGILBEE 100 KU 200 TR R L5 25 1F,
HIE S R ZEIGT WH5E PR EBE, 5 & W a) L
TEFE T S g S RTER T, A SO S5 R 1
PR, DhSEHl— R R AR B o

FE5 T, POl s B A ¢ IGT MbrifEfL/
4, S MPA 2000 JTAFSE R T (RO 4G B
). S R)E, Wl E/m R A M0 TR LT .
e ANEY 4 ASREME, JF R DUE R A« B
CRTLCLET L CHE, SRR EHE . BOTE S
BAT 55 Z 01, FFANHIBE TS 56 A iRk 8. RkaE
B, B el 280 Y wnal R R Ak,
PLR BEE Z 5 B S A 1), WE L BN A
TR B, 2R TR e R N A2 B4 B HE
A7 77 O R e e PR AR AR BEAIL A2 e, 91 AnFE ST
AR BRIREERE AL B, C. D UANREME, LLTESS
SRR, FHARBERE 2 () B I AH SR B R BEAb,
AHFCR R 1 BRI S TSR, HE 10
TR BB 8 5 — i s 4 2 i B A ik Ao A 2 Bl AL
B SEYFEF{# ] Python3 & PsychoPy 44w,
WO T EAE K 1Y) PsychoPy B4 158 LS5

215 5000

#isk: 0T
WeXR B B 115070

BT BFSE 2 S8 5 T ]

3.1.3 RS

AW RIS 1 AR R AR5 RN e A
AR, AR T 3 45— SRR AT — UOR W e
A RILEALL G MR IGT £dia i R B, I Haef7 1
RV S, eAE, A ST FEAR L 22 5 Z 4



%11 R A ROVPUORAE S ISR . Ok A B far R 1T 55 IR 3R 1801
F 6 Wi 2RBILLEER
o AICc S{H (R iE2E) 45 900 3 LA A 4 AN B B e 491
100 XK 200 XK 100 ik ¥k 200 XK
WSLS 221.29 (54.27) 413.04 (125.04) 17 (10.63%) 4 (2.48%)
PVL2 214.36 (56.19) 392.14 (123.53) 27 (16.88%) 15 (9.32%)
VPP 212.66 (52.58) 383.47 (120.92) 36 (22.50%) 37 (22.98%)
SSO 207.95 (54.46) 377.02 (120.76) 80 (50.00%) 105 (65.22%)
RT7T HR2ETFAICcHERSEMRLER
HEAY WSLS PVL2 VPP SSO
WSLS 90.83% / 86.13% 2.29% /3.11% 1.04% / 0.83% 5.83% /9.94%
PVL2 38.54% /27.33% 44.17% / 53.21% 3.13%/5.18% 14.17% / 14.29%
VPP 23.75% / 13.66% 17.29% / 12.63% 46.46% / 63.77% 12.50% / 9.94%
SSO 15.21% / 10.14% 5.21% / 4.35% 2.29% /1.66% 77.29% / 83.85%

TE: B ESRITA AT — D EE AR R 100 KA ISR, 5 — M EUEE 200 KA IR

5, AR BT T IGT v & A SR e 40 i il e
0F AN
32 #R
321 HEEBEFLLE

PRIBR AL A2 i 3 B, FE ARG Rl AIC
58K LA A BIC T A7 0] e fi s iE A A A 80 e 15 (I
I3, HAMUAREFET AICC IS5, F 6 RHLT
LI AICc bR, 100 F1 200 17 2H 4% [ AR R L85
S50, IR NBERIIE, 82N RZE R,
SSO AT R R BSR A T R I e i HL,
TEeFEER R 100 3K IGT 42 200 UK IGT, SSO
BRI AE 28 /D — 2 gl 0 AR5 e A B 2
o WA, FAESE 1 —#F, VPP, PVL2 A1 WSLS £
R IR AR 22 ThST REAS U 22 57 Z A 6 1 45
RIRW, 200 XK T A 2B HRmE L0 i AT REME(HD SSO 5
ARITERL G A LI B i 26 B s A 1 L8], 65.22%)),
T 100 GRIKT A A R WG 5 i AT REPE (50.00%, z
=2.76, ¥l p=0.003, {251 95% CI=1[0.045,
0.259], Cohen’s h=0.31, XJ W48/ INRIRLN )

FIEBFSE 1 th—Ff, AT B T PRI EL
AT, SSO BIRILE e i IR Le 9k 1Y sp S5
MITEE S, 2 IGT 7 100 KK, sp fhiHEAE
M 47.03, FRuEZN 20.39; 4 IGT £47 200 iK1
i, sp Al HHE R YIE K 95.38, FrifEs Ky 54.21, * B
Mann-Whitney i %025 R R, Joie 7EWE AP 4 4525

* FEARBIIT LI RBITT 1 R, SSO BB A T Al B i sp SF4
AL T T Fe i/ 0 R T R 3 B3 — 225 S 9 7T i J5 A
S, R SRR B A A 0 SR W B A TR A 9 L
{19 4537 B (3 T R B0 2, LA (A4 S BT S

AR, 200 0T BSF BT A RS T 100
BT 0P 545755 /5 (p B/ T 0.001)
322 HEESENIK

AW 5T Al AR BIABLL T 3x321 = 963 414
B, IR 4 BRI g 2 B RO R A T
THIA. £ 7EART 100 KA A 200 K H 3T
AICc HBEALA Jr X5 R . ANIRJETE 100 KKk
J& 200 KR, Ir B S0 BB RL AR BB A f K HL B
25 B RY = A B LECHS AT S i  R E VA
M7, R ECH 200 B B0 AR U AL B 1 1 &2 ) 1Y
EE 1] (71.74%), 2 TR ECh 100 B B 4]
(64.69%, z=4.70, ./l p<0.001, HLfI2E 5709 95%
CI = [0.041, 0.100], Cohen’s h = 0.15, XF L /NHIEL
IV 5

8 JB/R T T BIC HyBIAIA IRk 45
ATLLE Y, FFSE 1 —Ff, 24481 BIC #E 1AL AL 1k
PERS, JLFAERTATEOLT, JoIREr X MR 2 5= A
B A RBE LR, WSLS A AU ER RE A i df 1Y R 2K,
Bl BIC AN REAR 1t %k WSLS 1 H A AR % 47 X 43
HA MK 200 B, PVL2 ALELFT SSO #5185 A
REFE# F - A AR LA S R, A
M, BRECH 200 WU A= Boase 76 1 1 i &2 R
(4 HE 511 (59.06%), B TR kK 100 B A Le 4]
(49.17%, z = 6.16, Bl p < 0.001, 2= 511
95% CI = [0.068, 0.130], Cohen’s h = 0.20, % /]
Y280 ) o
3.3 g

AMEFE ) B P TE T % 2 OB B e 7 25
FEGATE IGT A v e & RIS L4, 25 %
B, it IGT WEARHER 100 MARE & 2 1)
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55 %

*8 WX 2ET BIC WERESFEMIXER

i WSLS PVL2 VPP SSO

WSLS 100.00% / 100.00% 0.00% / 0.00% 0.00% / 0.00% 0.00% /0.00%
PVL2 59.58% / 46.38% 39.79% / 53.42% 0.00% / 0.00% 0.63% / 0.21%
VPP 48.54% / 35.20% 27.50% / 34.16% 23.33% /29.81% 0.63% / 0.83%
SSO 47.71% / 32.30% 18.13% / 14.70% 0.63% / 0.00% 33.54% / 53.00%

I RPAERE LR 7,

200 MRIR, FIBFSE 1 2L, RIS AL B H AR 2
2P AR A AR, O R
5, [FAE 100 MR IGT M, X4 IGT W&
200 MRUET, SR AR £ T g LU A Y SR %K
W ERIEAE . XEWE, ik ECh 200 B, A
fTTEA FTRETE IGT Hh & 2E SR e e o i — 45 SR HERR
R W B A A A R A E S A Bl A B s A s
BN, AN S AR IR HE A 238 S 14 Bt L4 oy X —
fiBE, M A MARTEAR IGT X FE R R F AT 55
Al B & A SR MG A T — 25 SRR LAk, R
AU R 25 R W, 5 BIC MLk, AICC AR &
AT T REASCHE IE A OB R B B RO HE AR . IR, AR
FEAREEAS R ALC 1E S A5 750 35 405 A0 5% ek 4 T 179 4K
o e, IR AICc b2 BIC fE AR %
PEARHR, 200 30K T AL IR R B, #RELHLT 100
KR BRI 33X 5 5 R B Sk AT B TR A b
DX AN [V P 2 58 R vk — B

4 Bihe

RN PFAL 55 R 2 AFAE T 3A T H % A1
Hh, AR H B AT S PR SR SR 132 1) [H 3R A S
gz BN, S8 T IR R AL R R BL, A
GEURT T 04 51 T 75 B9 A SR A () Al TR %,
Mg IGT kAR TR A [F] B4 55 4544 F
M RPN LRSS WIS & DA
RAFIRHAL S5 T I RFEME IO T, — B>
PRTE A U A Al A ) P S o =22 e 25K ik
TR ER R, (RN T 25 T PR s P A3
WEZREE (HR, EXEERIREES P, AMTA
A2 1A A2 AT 55 O B AE, T EL T REAE
B B 7K P b, o SRR O i 18] R A AT 4 e 3RS
Mo M TIa—RhazJ W0 T M, KA B T EA 1
Hh A O SR R I T R B AT, O BB S e
SRS L P SR A DR 2R, AT S -3t Ay il 5 ke 5
Mz 55

ABFFELAIGT Xt 4, B RGEHETT T AT
TE R BN PSAT 55 b A A2 SRS e e ] B o 252K

B, NTAMLSAE IGT Hh A A SR e e, i HLX —
Fesgemynl edk, 2 hE AL 55 Uy BT A B
PeTte XMW, TEil it P RS PSEAT 55 IR T
14 RS SR M I, 58 7 S SR I A 8 14 ] RE
JEHRAAR S5 IR B Z S O T o BRI, ol
PAZ BRSO i 197 3K, TR & SRV SR s e 4 1 1
SRR, FER e ITRMB E B — SR AR B A
FLHE, MTIHERT AR AT A A T M e, LAKAE
Iy R 2R T SR R s . P, BIFSE A BRI AAE
AT 55 A [5) B B A9 SR W e P19 0 A S8 o fy 0 TR,
JG 25T AR B B fO B RS S B T i, WA
T RE 7 A R R A 14 BT
SRR BIBEFE S i T A RAMATE IGT
H R R & A SR W A ) IR TE S, (LK BB 5 BT %
JE RS S e, AN BERY 2 Rh s S e B Y
—ikor. BRI, BAVEREE RS P,
AN AT RE S A — WA SR A2 ) SR R 2 3R
W 22 [ 1) A e, iy L K o A 2 DL 5 AR T st Ay
. [RIAEA AT RE BB Bl e, AT S A v
KM T Z YRS e, B SRS LU ik 4 5
AR, RIEARGE iU, I 32 SR B 1o
) SR 1) S A R S RS G B, S ) i
1o WREBEHYFRE, H— M) BEPER 25| A58
By i, W —RE ZAE B VPP KR ALY
AR, JF B H A S AN [ 5 A i AS R %
(M wg )i TR O #A2 BRSO HTBOR T, S8
XRE SRR A PR, (FR IR AR SE A H]
RE. 4N, F1XF 2RI RINIRHALSF, Lee 5 A(2019,
2021) R UL M- Ik R AR T SUVF R A 22 ORI
B, ke BRAT HR 3 i ) KOS RE A8 BRI A e
BRL Ty i e, HA A g0 BE S A e 2
RS 4 o AR DT T LLZ % Lee S5 AR T,
TEVT IGT a2 oA E 2 A% PR SRAT: 55 (91 S XU 25
WIEFATS5) B KA 22 YOS e e iy ] e, ads T
PATT A ms i AR A5, I 2RI A (i i 2
YO FEAERE R BEAT FLAE, DI IR T SR et e 45 1
ZARTREPERIATR . BR T RA S, SESA K
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{14 A 50 A P B S e T AT D SR R, e
I I FIHR B 8 HE 45 . Fang 55 A (2023)3E T filbR
1B AR EE, =5 T T 2B AT 55
[ ML A5 2% > 3K & 51 (Machine Learning Strategy
Identification, MLST) & . iX A i i ML #8327 2
BRI SRR O 38 1 R 1) 2k B R e A BE Y
b3, AR AT DITEA R M 5 45 ) T 5 v gk
—EHE . R EAE A, WO DR SRR T
w5, B2 R YR BRI (5N, Take-the-Best 5t
B — AR &0 e AR, AR X IGT AR 7R ] —
MR ML PRI, RS TEE S S B )2 T o
Ao MAM, IGT MZJE IR 55 A — L H 2
Do AN, w0 R R O SRR AR WA 0 et L
JIT AR TR B FIAH I 45 SR 2 %) Je Sk e R r= A= sg A
W 295 Roacte s s BRIN 2R, i s # i0 RE Rk
FE AR S, H— A8 e mfE 2, K
TFideMam 2y, Wik, ZEMEIORES—
MR TER E 5 B A T S8 B, T IGT J¥E A 0y
BARMAIEE S . B, ok A 28R 5 A
IGT (15K W B 45 k3 )& TS [RI 2R AU E 55 F AT ZRAIE
o XECHEIE R, SRMK L4 v] BE A AE T M BUA )
)25 R RINPFAT 55 2o

TEWHIN T FR GNP AT: 55 17 76 51 W I 36 119 T g
HWIE, — Lt — DR SR R U, R AR
W B4 S A, BUEBUERERE S IR . A
IR R Bl P 1 28 BT RES | R R M4 . il an,
AT S MERE B E B B R UK R, AN AR T RE
PRI A S0 SR TG S B R, e #2211 5%
W o H AT AR, 38 3 3G AT 55 M BE (b 2R AE
IGT 245 W & 7K A i 4 ) 3035 48 -4~ 14
ALK 7 X, W RR B 5| & T 2 00 R g
e WAL, S AEAEF TR M AL 5 ) W A 46 1Y)
— AR R o MR TESIR T ARG I & B
TR Z 5, SR 2 46 iR A0 ) W] BE 2 A T U
o RZ, WEARZRHEEE T AR5 R KEAEY,
B2 5 = R s e A6 1) ] R DU B e T A A A B
ROATHREA A R I, DL AR RN A w1
SN . X TR 15 Rk N R 5 5%, it —
AR TEFATTN Tk S e B L 4 g ki
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Strategy switching in a sequence of decisions. Evidence from the lowa Gambling Task

HU Xinyun, SHEN Yue, DAI Junyi
(Department of Psychology and Behavioral Sciences, Zhejiang University, Hangzhou 310058, China)

Abstract

Much research has been devoted to studying decision strategies in various tasks. Such research usually

involved a sequence of decision trials under the same task structure to provide sufficient information for inferring

the underlying decision strategies. By assuming each individual adopted a single decision strategy across all

decision trials and comparing corresponding computational cognitive models in terms of their performances in



511 WL AF RIIRIRAL 55 B SR e . R ) 2% for SR W AT 55 I s 1805

fitting empirical data, such studies have revealed multiple possible decision strategies for many major decision
tasks. One common drawback of such research, however, was overlooking the possibility that individuals switched
their strategies along the sequence of decisions. This might lead to inappropriate conclusions regarding the
decision strategies underlying specific decision tasks or misleading inferences of potential cognitive and affective
differences between normal and different clinical populations based on parameter estimates from models assuming
single strategies.

To address this critical issue, two studies were conducted to examine the possibility of strategy switching in
the lowa Gambling Task (IGT), an experience-based decision task with a sequence of trials aimed at mimicking
real-world decisions under uncertainty. By developing a computational cognitive model that allowed for
switches between reinforcement learning strategies and heuristic strategies and comparing its performance with
those of single-strategy models, Study 1 showed that data from about half of the 617 healthy participants in 10
previous studies were better fitted by the strategy-switching model than three single-strategy models that performed
well in previous research, that is, the WSLS, PVL2, and VPP models as exemplar models assuming heuristic,
reinforcement learning, and mixed strategies, respectively. This result provided clear support for the possibility
of strategy switching in the IGT.

Since strategy switching might occur with accumulating experience or fatigue and an increasing number of
trials is likely to facilitate such changes, 321 participants were recruited in Study 2 to further examine whether a
larger number of trials would contribute to more strategy switching in the IGT. Specifically, 160 participants
performed a 100-trial IGT, whereas the other 161 participants performed a 200-trial IGT under otherwise the
same task structure. It was found that data from a larger proportion of individual participants were best fitted by
the strategy-switching model when the IGT involved 200 trials rather than standard 100 trials. This result
provided further evidence for strategy switching in the task.

Overall, the current results suggest that strategy switching is likely to occur in a sequence of decisions under
the same task structure. Consequently, in order to obtain proper understanding of the decision strategies for
various decision tasks, it is necessary to consider seriously the possibility of strategy switching, especially for a
long sequence of decisions. For a more refined understanding of psychological mechanisms underlying sequences
of decisions, future research might further investigate various forms of strategy switching such as gradual
instead of abrupt switches and task and individual factors that trigger such switches.

Keywords decision task with a sequence of trials, The lowa Gambling Task, strategy switching, computational
cognitive modeling, reinforcement learning and heuristic strategies



