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(B B R T . ORTIT, ] PAY o = 36 T 2 0 T ) DU B0 B A R S B R 4 SR T, ARTC
B DU 22 e TS AC SR B R S, RS S SR BIEE , SRR T AETASP AU TuRh I AY
OEESEERT (RERAROT . BEFRHANRT. ZRFRAERT. —ERHANT - HRR
AT ) AT DU 22 04 R A SR AN AR SR R . DU T =2 b it T — A RE A AR i 07
EOPRITR, P EETEI R I TR

Kegim DM DU AT J7 2045 JASP

HES Bs4l
DOI:; 10.16842/j.cnki.issn2095-5588.2023.09.002

1 5l

TrESHE R T KRB AZE (A
RN ESTIGRLE (HZE)P R,
& RO H RS 7% (Fritzetal,
2012), EF R BEMERIHERT, TEH
BRI G R AR (ER TG B3 VT . 2
wE TpEBR)E, I EEESREE, L
R e 1 TR R D SR T e 1 T
WNRp<0.05, MRMERAFGEITEENE, ¥
LR F R (Hy); W Rp>0.05, H ¥t B 45
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RABRAGITBEN. P ZorWERZs T
JhizBEE, JF HiX o o E ] EE ALY
HK i Z — (Open Science Collaboration, 2015;
Schmalz et al., 2021 ). KB, DIMErgEit/Eh—
AR BEERRETTE, B#izE T
o BB F7E ( Wagenmakers et al., 2011 ).

DU 30 8 7 1) ik 2 AR B S U D 4
PR, {8 (R L) A I 58 5 10 4 #2
( Faulkenberry et al., 2020; van den Bergh et al.,
2020; Wagenmakers, Marsman, et al., 2018 ). #f
REEHTRRF A RESH 2 MHE TS
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AR, 15 & R B o B R AT REVE Ak
o BEMBRRER L I B G, 5%k
B—HHE S/ ME; R, BB
LI ) TN PEAR ZE I, B Sk & Es . A
B DM ge i, 5T Wl Lo il 4 21 3R
H MHEJUEYE, FE0 A P A R H 3
AIRETE, B A LR i 7 A5 21 DL A
T (Bayes factors, BF; B & S 5%, 2018; 2= 51 &,
i BT, 2021; VF 45 55 45, 2022 ), B8R DU i 452
BB B H FH B SRR . AR
71 XIS ¢ (Griinwald et al., 2020; Hendriksen
etal., 2021; Schmalz et al., 2021; Wagenmakers,
Marsman, et al., 2018 ), {EAH LA Z £ L J5 247
Fr, DM 2ot AR BEE BA K
TR R (WIASP) BIFF &, BFA 28
RN, Bt I a8 2 N T OB A
FAA 0, (Fl 9558, 2021; Brydges & Gaeta,
2019; Derks et al., 2021; Rouder et al., 2017;
Wagenmakers, Love, etal., 2018 ), LRI 7N A H
SUSCHR A48 TIASP, A& s 4% (2018 ) 3L
EHR3 AR . WUORTEE T E L X T ERX
BEMRES WHETRNE, WSHEHEA
5% (Kruschke & Liddell, 2018; Schmalz et al.,
2021; Tendeiro & Kiers, 2019 ),

SR, FESERT T DU B 7 i v S04 48
o, & LUAH 5% 40 b Feks: 6 48 S 1 (B AR S
&, 2018; L%, 2018 ), BARAE G B, BT
BEERAT I 20 rE . — D FEFERAE
T, DU 7 225317 LA DU 7 B 4 A 20 oy
fii (Liang etal., 2008; Rouder et al., 2012 ),
IR AT DL A DU 7 SO PR, (Y
Hil WA 19T ASPH A GE AT DU | L4 M
RIS DU o7 20 dnidd 2 AN
A 4 M BB AH B 2 1] 1) E R 3R A DL 7 B 1
B ASF BRI REW KA R A B RS i 2 75 =X,
O S SO E T DU A 56, BT A0S
PEE N E R, WH, BEE AL =AM, B

B LR K 2 5 7 A A A TR 3 3 AN S R R ]
723 WO 5 3 T A A R 45 s R R . BRI
Bb, Gl X A B0 R B DL R 7 S
Sfgik, hWRBEHIMMN, N RE
FE 5 DU 7 7 2= 43 0t B R RE HE B0 Ak )
A, RSO A 48 DL i e MR TR R B R L AR
A ZERE AR, FF A28 DU h AL P 1 vk %
T3 T LA U B A2 5 R 2o B AR T S5 DO i B
Rl 73k — ) 8, Ay 5 {8 A AR 6 il Y F 5
FPITEAR AT, AR T IASPRX I
T T A E A BRI A ST 84F (JASP team,
2022 ). WA BEH ALK FE WA HIASPR#HAT
DU 77 22 4 #r . LA R 4ol g 18 ARV i S e
MIgE R, arkid2.2/hM .

2 FAM

21 NMETAEF

DU 30 BT — o A Y B R 3 4 1)
Tk, BTN R BRI R RE RN R
( Schmalz et al., 2021 ). B %4 F W0 0 £ 48
PR PR USR Z LG (Heck et al., 2022 ).
TE R F TR R g6 A B, fBse 2[RI E 3R mT 4R
YRR Z [ B bR . BRIOE, DU 3 R ] FH >R
BN H MH R SRR . BAAmE, KiHfE
BN FBIIMFREH 1658 h &AM, . BF,,
FRAEN T M, WX M, ) SRR .
W, BF =123 7~ W B0H8 S H R B FR
e XFFH A B FE 1265, MRITR, &
2% S Wi A 50 3 68 DL 30 B 500l K T AR
=R (BHEMS4E, 2018; Jarosz & Wiley,
2014; Jeffreys, 1961; Wetzels et al., 2011 ),
BF, =127 fif R A SO0 00 450 4 B2 A3E 7 2 i e Ak 9%
YHHRNE, RZ, BF,=127] ff B h W %
PR T R NI 3E S H A B

DU SRR — e A

pdata|M,)

BR p(datal) ()



530 DEERNENH 11 %

F1 BFHEINFIERERREX

BF,, REFE XL
> 100 ARBRACTIE PR SRR H,
30~100 JEH SRR UESE S RRH,
10~30 R ATIEYE SRR H,
3~10 AR R TR SRR,
1~3 BRSNS RRH,
1 TEAEE
1/3~1 BFFRTIENE SR H,
1/10~1/3 H SRR B IR SCRRH,
1/30~1/10 B ATIEYE SRR H,
1/100~1/30 JEH TR AOIEYR R H,
< 1/100 ARBRTIE B SR H,

Hrpp (datalM,), FoRBFREIA, B2 HE)
BARAEERIM, I AT REYE, p (datalM,) [
H, A, BF, BT BB R PR BIR 2
o kT EXM#E—PRAEA, WELIE
FHRE (33 Whttps:/osf.io/7caju/ ) Ao

22 NHEHFESHHLEERERELR

TR DU BT R -5 7 2= SR .
BHAGFEMMATES T SEMEM R, R
PR 72T DU Hi7 7 22 43 i v DU B B (B 1 55
e FET AR GRS Z R 1E A S
B —PRrk e, T ESTE R EZ R
RTE, NEERESEE, AIRENKE
WREIESS M. BRIk ZAET: HTHZR
BN (I, MR RRSERAAGE ),
HEot R E S TR h0E . R
H—H B

Y=utp Xt 4B X4 E; (i=1, 2, .n) (2)

Hpy,, #oREEZEE, BRI A6 50
XFErBA R, BUER0Ekl, REANFiIETH
js BN HEAR BN, B HEAS SEIG A BRA SRR 5
WEONEEE; €, FonkiflRzE, RINZR R ITE
B B 22 B RRRER T o

BAFE— I PIKFRIEZEA, AT E
%ﬁﬁ%ﬁiiﬁﬁﬁm,%%%ﬁﬁﬁﬁﬁ
HEIRO=" ) (oRERRUER ), BNEEAL MRS L

ARV S ALFAE RN A S AR R AT B R

H,: Y=utcOX+€E (3)
ANEFE AR R TR G 1
H,. Y=pt€E (4)

SR RIEAR E RN, RGN
Zo i, W LLE I Uy 7 A e Oy S P AN
plH, FERREXEEEETAER T H T
Wro 76 DI e, BESEE T S 2 Al
B H IR AE HANH X P EEE T R REVER ELA
WD, PFRE RN AT AR H 15
HM,, AT R AFFAERIH IR E M, 8
TR bR O 2t B B0 SRR S R R AT
REVERILLE, 135IBF, BBF, .

VL BRI A — D BRRBIEL. 477
TEP B2 BEX X, S B R RS
e SRR B2 E RN AT (A
) B S 2R B A BRSO AR (B E2E
AR R HZFAEH, BIe&R), LafEh
AR (R e W AE LA FE AT BB ). TR
LRIV E N H IR, W 5% 5e 05 22 Pl
B ER S — ML HEAEHRIFE (KpE) A
[, DU R 43 A v s i 25 g 4> DL R
{Ho XA AEAER S VA TEA BAE R
BEA (W& EANFEARIBHR AR ) W 5FE
BRI T RT3 DU R 1B, FHFH, &
FEA2 AR R R SRR IS 30, TR
HEFEREEH, A, R E IR
YRR 264 DU 3 R 78, W] DA DU 3 ]
FHIME M ( Srinivasan & Vijayaragunathan, 2021;
Wagenmakers et al., 2010 ), H 411 5 JF#H L4 -
FIEAEIC,

LA, FEE B2 & E00 N, s
)RRt 2 R, X k5 BT 5T o AR M
BME e B AN . R, BB
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PR AR D B T ECE B 2 W, X
KNI RS R RN, M H A
] BRI, 5 H G A i R 2R L A A T
RES A LA EUEM IR B, 5 (B HH R A2
FERIESE SCR LA BRI H, ), B %
i e 88 G 8 B RUE S H BT A 45080 24
LI FEE2N B E N, I HH RN &
BRGAN BEFEE3ID AR EN, Atk
M R R R 2] T 184 Htkwr WL, 1%
G807 253 M A RO FE Ap (B B D T DL
Wi T ROECE . X R IE AR
HILEME. BF5EEE SN TBRIH
39 B (8 A KK T 228 BRURY RE R B AL, AT 22
WA T S B AN E . TEIL, BERE R
ik DU o 7 478 S 285 1) 75 9 ofe fi o 3X — 7] i
(Heck & Bockting, 2021; Heck et al., 2022;
Hinne et al., 2020; van den Bergh et al., 2020;
Wagenmakers, Love, et al., 2018 ). X TBMA
AN B ILAE L AN TEAEID .

2.3 JASP mi#tT It Hr A E 0

ASUAFEHRIJASPRR A 40.16.3 (JASP Team,
2022 ), 7~ EHE K d 45 2R AT FEOSF_E 2k B
( https://osf.io/7caju/ ) JASPx&E — > HF &K H Y
Bk, IR KB R e R R BB R B
AR A E ., F, BT HERE 5
HRFTAITASPIT E— & B FH LRl A< . JASP
fff IR fJBayesFactortd ( Morey & Rouder,
2022) PHE UM o FEREAT DUM- 07 2255
ran, Pt REHITMERDREE: 8EH
RS & R g DU R R
miEZ BEENERE T, BFKEBF,,
iy B

AR T A% G807 22 43 M i) s R 4B FR (F, p,
nE), TEJASPH AT UM 2400 IE, &
Hn T HEtr (W& 2): Model Comparison Ay 15
BRI S EB2: P (M) Fom iR 15W8 I £L

AR SEIR R, ZEBRIART Uniform s34 Hp
BERE SRR AR, BIAUR A m AR,
ARSI 1/m; P (M|data ) 7R
BAHRIR BRI BF, R4 B
MSEREFHRA AL
P(M|data) 5 1-P(M)
—P(M\data) P(M)
B B EEOR RN R R hT T
oA T B/RBEREESR RIE (MCMC)
KFE, W ERET RO, SRR
ML 2= 5. I, RBARSOPIE, 3%
Fr B ) DL 0 22 43 B 45 R R e 5 AR SR 2
A RAEMBAN . SR HiRER 2
BorREA, REE 5 H0E U S5 A Eh 1
S . van Doorn%F (2021 ) #EFF R 25 43 B/
T20%HE 2 7T AR

3 R JASP w47 DI -3 5 Z= 43
M SEf51 e 7=

BF\=— (5)

3.1 BERFESN

RBIEE . FERRIEEIRR ( Pain Thresholds )
B AE AR B], ZE0E R B R R RS
Sy, HAR RN AE (Hair Color ), HHEMHA~7K
(DL ): e B & (Dark Brunette ), (£
4% & (Dark Blond ). ¥ a4 % (Light Blond ).
H 2% (Light Brunette ), [Fl28 & WEIE AL
& ( Pain Tolerance ), RIVLIEARBFIHF, H HE G
X PEIR B FR TC SN, H oA A AR B BR A 5
W, AN, B AR ORI A A R T
Bt BAEAE,

BAEDIR ., HAEAEIASPHFTHEWE (Open
- Data Library - ANOVA - Pain Thresholds ), %A
JG TEANOVATH H 134 “Bayesian AVOVA”,
ZIETREHITUT AR (WE2): 55—, FK
A LENEAHEZEZ A “Dependent Variable”
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OHEEASNH

11 %

¥k BAE N BE B “Fixed Factors”
s 5 ., 7E “Bayes Factor” %W fiE H % 5 22
) DU R PR =G B8 =, 7E “order” %
T HE Hh 32 B B LU AR, B G BT R
5 “null model” ( A )i 2 “best model”
(F L)) FHAT IR . W EEE “compare to
best model” ( 5B ELEL ), A4 “Model
Comparison” H I 45 R 88 — Tk AR R & At
ERMESHASGHRMER k2, MRKEF
“compare to null model” ( HZEBRILLER ), ik
REBENGHA S HRMER. HIL “order”
AR I PR 45 R L BR e s 5B, T %R
IR ) B2 8 A B — P KP A R 2R &,
PR b 5 2 0 I A e R UL I 22 7 9 e tH BT
WEPR 7K 2 8] SR, FEBEAR S E—1
WEMER it . Hitk, RSCEXF R E T
B 53 B i B AR R

Dty 2 b S e R I o R AR TR
1E (Gelman et al., 2012 ). A FHH 7% 2 2%
K UL R pER R R B E AL, DU
J7 2253 1 K S B B Y I 56 4 AR RO

70 —

60

50

40

|

Pain Tolerance

30

|

20 —

I
Dark Blond

Dark Brunette

FHE 0 A A BB B SRR AR . DL T 2240
Prigfht 7 e BR e 5 Ah, ERBEIEE T L
HEWBRARBEYEKER S Mm. #H, Nt
Wi 5 22 43 B o 4 B 90 3 18 A TR AY S 5 A9 AR
T8 2R S B A ] Bk i A 0 15 . DB
B B A B P BRI B LR L, =
T X B AN SRR AR R, UL X A
AT TR B, ENM ST EZ s
T 2 E= LERKRIE .

G50 WM 20 s R EIR: 2
% SE R ITE 6 DL P AU KD TR R
SEIXN 43 (Jarosz & Wiley, 2014; Jeffreys, 1961;
Wetzels et al., 2011 ), DI M- A ¥BF, =11.97,
Wi BHAE 24 B 80 i A IR AT RETE 2 H ) 11.97
o X ERIEAIENE SR T H,, BRI & @I
MEFEAFEREDE, SR ER% A
L, ATEE I e R AR R 2
P m THRERE MR R e = E T ER
[110.88f% ( BF,=10.88, % #RIEHE SCH7H, ); ¥
BER MBI AR E S TERAERLD
& (BF,=4.66, ™45 BAE 9 3 #eH, ); IR B

‘-

Y

| |
Light Blond Light Brunette

Hair Color

B 1 JASP HoRBIEE A B R A FlR GE 45 2R
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ha L5 [ B bx

%= A B
- [ —
Factor JAGS LeamnBayes Machine Learning Meta-Analysis

S Descriptives ~ T-Tests ANOVA  Mixed Models ~ Regression ~ Frequencies
&t Dependent Variable
> % Pain Tolerance
Fixed Factors
> & Hair Color
1
Random Factors
>
<
Bayes Factor Tables
O Brw Eflects
BFa
Log(BF=)
Estimates
2 Model averaged R*
Descriplives
Credble interval 950 %
Order Plots
Compare to best model Model averaged posteriors
O Compare to null model

G-y e ket

Reliability SEM

Bayesian ANOVA

Model Comparison

Models P(VM) P(M|data) BFum BF1g error %
Null model 0500 0077 0,084 1.000
Hair Color 0500 0923 11969 11969 0004

Post Hoc Tests

Post Hoc Comparisons - Hair Color

Prior Odds  Posterior Odds  BF10,u error %
Dark Blond Dark Brunette 0414 0.904 2184 27540-5
Light Blond 0414 0.362 0875 0,004

Light Brunette 0414 0433 1.045 0011
Dark Brunette ~ Light Blond 0414 4506 10878 424406
Light Brunette 0414 0290 0.700 0,002

Light Blond Light Brunette 0414 1.931 4.661 0.003
Nofe. The posterior odds have been corrected for multiple testing by fixing 0 0.5 the prior
probability that the null hypothesis holds across all comparisons (Westfall, Johnson, & Utts, 1997).
Individual comparisons are based on the default t-test with a Cauchy (0, r = 1/sart(2)) prior. The "U"
in the Bayes factor denotes that it is uncorrected.

Descriptives

Descriptives plots

2 JASP #ATHR R T Z TR ERE

Compare to best modcl Madol averaged postoriors.

© Comparc to null model

Q-Q plot of residuals
Posterior R*

» Model

» Single Model nference

[ ¥ Post Hoc Tests ]

> & Hair Color

Correction
Null control

> Descriptives Plots
» Raincloud Plots

» Additonal Options

Bayesian ANOVA

Model Comparison

Models P(M) P(M|data) BFy BF1 error %
Null model 0500 0077 0084 1.000
Hair Color 0500 0923 11.969 11.969 0004

Post Hoc Tests

Post Hoc Comparisons - Hair Color

Prior Odds  Posterior Odds  BF 10,y error %

Dark Blond Dark Brunette 0.414 0.904 2184 2754e-5
Light Blond 0.414 0.362 0.875 0.004

Light Brunetie 0414 0433 1.045 0011
Dark Brunette  Light Blond 0414 4506 10878 424466
Light Brunetie 0414 0290 0.700 0002
Light Blond Light Brunetie 0414 1931 4661 0003

Nofe The posterior odds have been corrected for multiple testing by fixing 10 0.5 the prior
probability that the null hypothesis holds across il comparisons (Westfall, Johnson, & Utts, 1997).
Individual comparisons are based on the default t-test with a Cauchy (0, r = 1/sqrt(2)) prior. The "U"
in the Bayes factor denotes that it is uncorrected.

Descriptives

Descriptives plots

I

&3 B JASP #ET

SR M ERNAZE S TIHRAR L E
(BF=2.18, ®REGUEIE HPH, ); H AR FAFPH
iR 2 (B TR X R E R B E N EE R
( BF,(34/NF1.05 ).

32 ZEHEEAFESH

REVEHE . B0 # (Heart Rate ) U AE
SRR, ZEGER B2 x 24 BRI SEE . B
A VER (Gender ) FIZHA] ( Group ), KA &E

JRSTS AR VR

RIBHNFEERLR (WLE4), BTEARG]
o, HOR AR ) A 3O R ) 520 T 2
E#ER, HAMRMANAFETRY, H
THERSLEAE AR

BB TR, EIEEIASPHITHEHE (Open
- Data Library - ANOVA - Heart Rate ), %X J5 7
ANOVATE R H 1% #F “Bayesian AVOVA”, ZJ5
TEMTUTLE: H—, HFLORENRLE
LA “Dependent Variable” H, Kf 4 51l F1 2H 51
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11 %

fE N BEE®E U “Fixed Factors” H'; 58—, 7F
“Bayes Factor” % IHE H 5B F o fF o 25 HIF
N FRIIER; 8=, fF “order” JEIIHEH
e SEBERE; U, E2HE LRI
o, WRGEEHBE,,,, MITEARE “Effects”,
H HEFE “Across all models” (G5 T A 1Y
HIHL M ) Fl “Across matched models” ( &1 5 T
FeRE AR L ) T ¥ T S I BF, AR o
AR VCEHSebastiaan Mathot $2{BH) “fIHEIT
B AR B A st AR (ILIEISA ) 38
T, BT DU 2250 1 A T BN 43 AT Y
B, QSR gT AR B AT 0 R 4

. T DU o 8 R T TR BN 43T

B AR &, “Effects” B3k % & WBF,,,
WIS, e ATBE, T ERT, B TR
o] 1 &P (incl). P (excl), P (incl|data ) F1P
(excl|data ), TEJASPH, XU MEKTH AW
ol G455 P A B 2Ry R ) AT 455 DG C B R A
Il PR PR BRI ) 3 B FETASPHY A 48R UL IEISA
XFRRELR 2 TR EA XA KR, Bkt
AR WAL AN TTARIE

5. T Z 0 s R E R 2
2% S5 i b 5T 3 6 DU B EUE RN IT IR R
X3R4 (Jarosz & Wiley, 2014; Jeffreys, 1961;

1604 °
200 y
®o 140
2 ® 2
S IS .
Dg 150 - Qé 120
3 g 100
1 00 _ 80 e
Female Male Female Male
Gender Gender
Control Runners
ZN kG IR DE T B R R R
4 JASP HORBIEHE LR AR ST 45
A v Bayesian ANOVA 09000 B Bayesian ANOVA v
Dependent Variable
& \ Heart Rate Model Comparison ¥
Fixed Facors Models P(M) P{M|data) BFi BFyo ermor %
> .
& Gonor Null model 0200 21300126  8521e-126 1000
& Group Gender + Group + Gender : Group 0200 0814 17513 3822e+125 7617
Gender + Group 0200 0186 0914 8728e+124 1637
Group 0200 621263  2485e-35  2916e+90  3459-93
Gender 0200 1678-107 _ 6711e-107 _ 7876e+13 212025
Random Factors Analysis of Effects - Heart Rate
= Effects Pincl) Plexc)  P(incldata) P(excldata) BFina
Gender 0600 0400 1000 1910e-14  3491e+13
Group 0600 0400 1000  1910e-14  3491e+i3
Gender: Growp 0200 0800 0814 0.188 17513
Bayes Factor Tables
O BFw Effeds
BFw Across all models C  Analysis of Effects - Heart Rate
Log(BF+) O Across matched models Effects P(incl) Plexc)  P(incldata)  P(excldata) BFingy
Estimates
: Gender 0.400 0400 0186 6.212e-36 2993e+34
Model averaged R Group 0.400 0.400 0188 1678e-107  1.108e+106
Descriptives Gender = Group 0200 0.200 0814 0.186 4378
Credble inteval 950 % Note. Compares models that contain the effect to equivalent models stripped of the effect.
Higher-order interactions are excluded. Analysis suggested by Sebastiaan Mathdt.
Order 3
model Model

K5 A A%EFE “Effects” ; B i Across all models J7%/GH] BF,,,
HitHgE R, C Ai%k#E Across matched models 7% /G 1] BF,,, i s 5
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Wetzels et al., 2011 ), 245 ZHE 77 2EAR 55 B IE 5
R FE RO (BF,,,=2.99 x 10™*) F1 4 5] 3=
BN (BF,,=1.11x10"°) 7. iizshis
R E RO (M=131.99, SD=22.72)1 T3
M (M=116.99, SD=19.84), ¥4 iz 5 /N4
BhG D # (M=139.00, SD=18.95) & T il
H (M=109.98, SD=15.53), MHiFERFEDL%
T2 5 T AE 408 S R 50 A 2 30 1) 52 A PR B A7
(BF,.=4.38 ).,

A3 0 s s 2L 860 25 L 3 AT DL o ST R
Kok, EREoR: EEHAG, B3N
PR EE T HEME (BF,=5.56%10"); 1E
HBH T, LB S NS R O R R T
( BF,,=5.48 x 10" ),

33 BEREENEFESN

I . PER SR B B R A N B L
fJBush Tucker Food 84l 1E A rfl. HZ&EE
By, REERNZTEYERIERE T
BREEE] (B ). BRI A LB R A TEEE
5 SPSSH T AT I AR .

BAEDIR, HETEIASPHTHEE (Open
- Data Library - ANOVA -Bush Tucker Food ), 2%

o|~]|o|a|ls]e|n] |
® ~ oo s N =

&

RN R R P I e

[ I I R e

[~ ~]w v =P

[SRIING [Py [ R [ R
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BEBF  fF R 25 g DU R B 2 38 =,
TE “order” MeTUHE Fp e $E 5 TR LA ; BB,
HTZoRESEH B ZE BRI
KPHNZ R, HITEERGRR RN 2R
FU e HIRAEMR P 7K F 2 [

GERICH . XSS R AT AT LLZ 2% S i
BRI E T Z IR

3.4 —HAEEENEFESH
3.41 WGt AAERNIEIT
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KM EI<3H NI, B2 EE R RSN
(Imagery ) R mFHZE ( Drink ), &8 =17KF,
R 25 & A TE W B A e S AR i &S T
( DL 7 ),

BAEDIR, B EIEIASPHITHEHE (Open
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JG FTEANOVATH # # £ ¥ “Bayesian Repeated
Measures AVOVA” . ZJETRZEHITUU T IR (I

v Bayesi p ANOVA
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Bayes Factor Tables
O BFw Effects.
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TR IGHE W BB o fF o i H 1 DL 3 BR 19
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HL#; S50, 7E “Tables” 35630 HE Hh /) % 6145 T
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24y DT I T BRSNS A3 B BB B, TR I T B
1k DU 7 Ay B0 R4 T 8 BSOS 43 #T

SR MM Za g R ER: &
% SERTHE 9T N DL R P EUE KNI R B
YRI5 (Jarosz & Wiley, 2014; Jeffreys, 1961;
Wetzels et al., 2011 ), 4 HIEIE PSR ER
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& partcipant oo Bayesian Repeated Measures ANOVA
Drink
Beer Model Comparison
Wine PO PMidata) B BFe  emor%
Water x 0200 7748024 3099023 1000
0200 1000 68898 1291623 1852
. New Level 0200 48409 18308  626estd 1241
: 0200 96G5et0  38Ees  1247ests 1152
Imagery x 0200 3868023 1547022 19m 128
Positve =
Repeated Measures Cells
Analysis of Effects
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e T Efscts Pl Plosc) _Plincldata) _Plexcldata) e
Dink 0400 0400 384009 9865e-10 5008
beerneg Beer,Negative 0400 0400  5806s-9 464323  125Mertd
winepos Wine,Positive Dink+lmagery 0200 0200 1000 4BM0e-9  2066e-8
Wote. Comparss models
winenout Wino,Neutral Higher-order intsractons are excluded. Analysis suggested by Sebastiaan Mathit
> Between Subject Faclors
> Post Hoc Tests
Post Hoc Comparisons - Diink
Prior Odds _ Posterior Odds__ BFio.u __enor%
Bee 0587 0271 0.461
Covariates - X. ?5‘7' €. ‘1?3
Vine 5
e WoleThe
probabilly
U 1557)
Yisqn(2) pior. The U in
H Post Hoc Comparisans - Imagery
* | Bayes Factor Tables
Prior Odds
O BFw Eflects
Positve  Neutrl 0587
BFo Across all models Negative 0507
Negative 0587
Log(BFx) O Across matched models
Estimates
] A P R REENE T 0 HT iR
A
8 MEAJASP T —HEEZME Bt
B 3 Bayesian Repeated Measures ANOVA ¥
v Bay ANOVA Q0009 Y pe
Repeated Measures Faclors V——
RM Models P P(Mdeta) By BF 1o error %
20
% RM + Grip + RM + Grip 0200 0997 1232266 1.000
RM + Gip 0200 0003 0013 0003 2404
70 x RM 0200  6200e-5  2430e-4  6220e-5 1.859
NewlL Grip 0200 4684e-17 1874e-16  4.609e-17 1905
Null model (inl. subject and random siopes) 0200 20660-17 _ 8264e~17 _ 2073e-17 1628
Tote. All models include subject, and random slopes 1or all repealed measures factors.
Repeated Measures Cells P
alysis o s
L RM30 30
RM50 50 Effacts Pincl) Pexcl)  P(nclidata)  P(excidata) BFina
. RM70 70 RM 0.400 0.400 0003 6750e-17  4793e+13
G 0.400 0.400 0003 6.2000-5 51.190
RM  Grip 0200 0200 0997 0003 314084
Tofe. Compares models (hal contain the effect 10 equivalent moders stipped of the effect
S Higher-order interactions are excluded. Analysis suggested by Sebastiaan Mathdt
L & cip
Post Hoc Tests
Post Hoc Comparisons - RM
Eot Prior Odds__Posterior Odds___ BFi0,u ormor %
>
30 50 0587 20382 34664 18124
70 0567 5135e+3  0742e+8 147311
50 70 0587 6018083 1777453 20240-8
Tole. The posteror 00ds have been corrected for mulliple (€sling by hung 10 0.5 he prior
probability that the null hypothosis holds across all compansons (Wosttall, Johnson, & Ut
Bayes Factor Tables 1997). Individual comparisons are based on the defauit t-test with a Cauchy (0, r = 1/5qrt(2))
o e prior. The "U" in the Bayes factor denotes that it is uncorrected
BE. Across all models
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B BB, {E “Tables” 346 W0 HE H1 /) 1 £ 45 VT A
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1ok DU oA 6 7R T ] BRAKS 43 4T

iR Wy Z 0 R85 R BoR
22 S i 58 3 W BUE KNI ARER E SL R 43
(Jarosz & Wiley, 2014; Jeffreys, 1961; Wetzels et
al, 2011 ), 4HTECHE A7 JF W B ALY SCRF IR

PRI F RN ITFAE (BF,=51.19), B4R
A ZEE R T IR, 24 B S0 A7 e AR R A
UE 38 SCHF 07 3 AR TE ( BF,=4.79 X 10" )
W FEAE, BRI &I, 30%5 fif 1 2 8 &
& B TF50%5 i (BF,=34.66) F170%% fif
(BF,=8.74x10%), 50%% 1 [ 2% 8 3 & # F
70%5 17 ( BF,=11777.45 ). 4 5l 506 17 75 e o
FAIAIE 48 S R IR 5 =0 67 i [ 32 B4 ) ) 777
( BF, ~=314.08 ),
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4 i

KIS AT DUy 22 A EE AR R B
R ) 2 8 FH e P A B I g A7 A Y L 3R S 4 Ty
Ko FEJESS A LI OB 2% B Tfh LI it
FE R T A fETASP R R AT DU By o7 22 43 7 K
CH R GEt a5 5, A DU 7 2 M Y
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e DR AR AR R (RIS, 2022 ),
ZAHARWEMRE. £, ZEXSSHERM
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e H, BN, 2023 ),

DU A 7 & EeplE AR s R it B
W H 5 B (Dong & Wedel, 2017 ), ¥ A & %
W, FEE DU 0T G 0t 6 82 DL R AR 56 3K 4
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BayesFactor. brms. bain. BANOVAFIPyMC
25, WY Y S 0 A0 7 M R DL
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The Implementation of Bayesian ANOVA in JASP: A Practical Primer
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(' Department of Psychology, School of Education, Shanghai Normal University,
Shanghai 200234, China)
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The Netherlands)
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Abstract

The application of Bayesian statistics to hypothesis testing-Bayes factors-is increasing in psychological
science. Bayes factors quantify the evidence supporting the competing hypothesis or model, respectively,
thereby making a judgment about which hypothesis or model is more supported by the data based on its
value. The principles and applications of Bayes factor for ANOVA are, however, not available in China. We
first present the theoretical foundation of Bayesian ANOVA and its calculation rules. It also shows how to
perform Bayesian ANOVA and how to interpret and report the results of five common designs (one-factor
between-group design, one-factor within-group design, two-factor between-group design, two-factor within-
group design, and two-factor mixed design) using example data. Theoretically, Bayesian ANOVA is an
effective alternative to conventional ANOVA as a powerful vehicle for statistical inferences.
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