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(Delacre et al., 2017; Zimmerman, 2004).
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ETEMA=-IA 25 A3 5457
ojdTE= Aol Ath Welchs  Satterthwaite 2]
A 072 FAHE F8 A Seffective degrees
of freedom)E 7}A|+= Student®] ¢ X7} uj#l
2-3M BRx ZA BEXE ALEE £ 9)
25 B Y ThSatterthwaite, 1946; Welch 1938,
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1987; Cohen, 1994). Tj%0] RI=F9)F Z{2Hy
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TPl 't SAE sk A Fo]
Th(Lakens et al., 2018; Rouder et al., 2009).
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A9 JFSITHAE S, 2013, pp.
159-165). HWo]= 1A} BF& AF7HE thn]
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g B o %2 AL 1HY ZoH A
TR i WS o 5 AL onsith
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AEEeal ok

olg|dt AAL& Wlo|= JIAE F3lr] ¥
ARA SHAME Fadt AHE AT
Ho| A} + A Jzs AREES At
¢ TAFY FEA7|(n,n,)RNOEE FXH
e o] 83le Ho|z AAE & 5 QUth
o]l A Yol RS BayesFactor I 7] X]
(Morey et al., 2018), IBM SPSS(IBM Corp., 2023),
jamovi(The jamovi project, 2025)9} JASP(JASP
Team, 2025)9] Bayesian REY 722 F8 &7
SZEJ oM = JZs AREE 1 HAE £
ek WOl x|t MYFRY EA HFOE A
135} 3. 9ITKVan Ravenzwaaij & Etz, 2021).

T Jzs APEE] wlol= Ak ALt
o At 7HgstelA FEE Ao] AEH
o ATAES Jzs AP B Hedl oF
SHAIRE A= oAl ARE JZs ARIEE

drit Bl

o4t ZANA Y HlolAt ¢ A

Jz8 71k wojAIgt » HAL SEAT TS
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At z7)e olm] Z+ Hke] FE4b

Sual) S5 0% ke Wl Al
SATHBox & Tiao, 1973; Dayal & Dickey, 1976;
Berger & Delampady, 1987; Moreno et al., 1999;
Wetzels et al., 2009).

Hlol A » AAoA 7 el JiE B4
= A Bl Hojz QIAE AEshe g
7HA RS MCMC 43 SD WS E83
ThWetzels et al., 2009; Kruschke, 2013; Maier et
al., 2024). Wetzels et al. (2009)& Z} Ao &
Aol 93 APHEEE A8, MCMCE
AT AFFEZ sD WS ZEste] a3
A71e] gk wWol= IS AFEStATE Maier
« il QAL o] HEHE B 7Y %
23 Wol A+ AL AT,

3 Girdn and Del Castillo 2021)& I+
Hl o] 2 9l A(intrinsic Bayes factor; Berger &
Pericchi, 1996; Gu et al., 2017; Moreno et al.,
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gHE, 35 / Hol= AXE 0|8

=

of FAHEL T wolx UA4E T
Y% gk of WA FEL AF B
EE WAAYY BEE G2, AW

E(Girdn & del Casmllo)& W 3te] o5}l A

£ olge) AREE A 2 wolz 2 A

A AAE BFGCE X]%?EE}

Maier et al. (2024)& T+ Fdhe] FE IV

EVEE o wo]xet T4t ¢+ HAAF o)f
A474e] o)z JAE HwsH. o5

sro] 2 R 2RI 2 we o]

23], ¥ O R AL we

~
N

2L
ok

of
Qo

©
i
>
el
o
ox
ol
2
ofo
o
=
)
D)
r [¢]

o

ox W oox B o ot Mz orlo rx

fol o 1o rfz

Zpgo] of WAsEA, :lil old =31
oM ZAZF FegAsA ta AAZ
Argo] AAEA 3Tt

ojg} FARSHAl TEAF ARAEESL o]E4t
ANARZE 2= Hﬂolxlc’ 2L A

AAAos Assd 20 A9 ga
3] o8] AFo)A Box and Tiao(1973)] 4|A)
dolHE &-8sioy, o] Helgtez =
v7] Ed¥Y 24ke #AE TEHo=
EAEL7 o= 3HA|7F U THGIron & Del Castillo,
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ZrE, S/ Holx AXE o|8st SEEE t HE: Sui X o|24 Yo mE HW

H 2. H|O|= QIXte| S§M 7|FE(Jeffreys, 1961)

log,, BF, BF, 7 j‘jr7}*.=i o
Hhehs 5
0°llA 0.5 194 3.2 22z =7
05914 1 32004 10 AR =7
1014 2 1094 100 73 =7
> 2 > 100 AAAA S

(Borchers, 2023)9] integral 35 ARESFH
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dMz, s/ #ol= AXE ol

[y [y

H 3. JZS9 BFGC AIMERE MFo| =g 21 H|0|= QIXK(log,,BF,,)2l

B U EEEA

=4h 8 OlZ & JHgof e Hl

JZ8 BFGC
29 S7 B o) Bl
BE  ERux o T P BF proc
A 0.708 1.810 0.702 1.850 0.006 1.014
B 0.687 1.770 0.685 1.830 0.002 1.005
Ha] x
- C 0.717 1.860 0.751 2.030 -0.034 0.925
FEEI7]H]
D 0.777 1.860 0.636 1.800 0.141 1.384
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Bayes Factors for Independent Samples t-Test Under Equal

and Unequal Variance Assumptions

Chaereen Kang Seungmin Jahng

Department of Psychology, Sungkyunkwan University

Heterogeneity of variance is a persistent concern in independent-samples # tests, raising questions about the
robustness of Bayesian hypothesis testing when the equal-variance assumption is violated. The
Jeffreys-Zellner-Siow (JZS) prior, commonly used as the default in Bayesian # tests, inherently assumes
homoscedasticity. The present study examines the implications of this assumption by comparing a
homoscedastic Bayesian # test based on the JZS prior with a heteroscedastic alternative that allows
group-specific variances, the GirOn-del Castillo (BFGC) model. An extensive simulation study was
conducted to investigate how Bayes factors behave across varying combinations of variance ratios, sample
size ratios, standardized effect sizes, and total sample sizes. Particular attention was given to conditions in
which sample size imbalance interacted with variance heterogeneity. The results showed that the two
models exhibit qualitatively different patterns of evidence accumulation under heteroscedasticity. Specifically,
the JZS-based Bayes factor tended to provide weaker support for the true hypothesis when the group with
the larger variance also had the larger sample size, whereas the BFGC-based Bayes factor showed the
opposite pattern, yielding weaker support when the larger-variance group had the smaller sample size.
These findings highlight that variance assumptions in Bayesian ¢ tests can systematically influence the
interpretation of Bayes factors, especially in the presence of sample size imbalance. When heteroscedasticity
is plausible, adopting a heteroscedastic Bayesian model such as BFGC may therefore lead to more reliable

Bayesian inference than reliance on the default JZS specification.

Key words : Bayes factor, Bayesian t-test, heteroscedasticity, unequal sample sizes
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