
Journal of Robustness Reports J. Robust. Rep. 0-Ex1 (2025)

Water tasting: A Bayesian multiverse analysis
Suzanne Hoogeveen

Department of Methodology and Statistics, Utrecht University,
Utrecht, the Netherlands

suzanne.j.hoogeveen@gmail.com

Abstract

Varying data inclusion criteria and prior settings, a Bayesian multiverse analysis failed to
provide robust evidence for the claim that people prefer Chaudfontaine over tap water.
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Target article

E.-J. Wagenmakers and F. Bartoš, People prefer the taste of Belgian mineral water Chaudfontaine
over Amsterdam tap water, (PsyArXiv preprint) doi:10.31234/osf.io/2u84v.

1 Goal

In order to assess the robustness of the evidence for a preference of Chaudfontaine over tap
water [1], we conducted a Bayesian multiverse analysis [2], see also [3–5]. In a multiverse
analysis, the researcher can evaluate different potential constellations of the data (e.g., ex-
clusions, theoretically relevant subgroups), priors settings, and included predictors without
committing to one—perhaps arbitrarily chosen—analysis path.

2 Methods

Here we conducted a Bayesian multiverse analysis using all 48 unique paths based on 16
data constellations and 3 prior settings. In particular, we systematically combined inclusion
criteria related to discriminatory ability (excluding participants who reported no difference in
taste between the two cups), reasonable (i.e., modest) taste differences (excluding participants
who reported a difference of more than 15 points on the 100-pt scale), reasonable expectation
(excluding participants who reported an expected difference of more than 15 points on the
100-pt scale), source identification (excluding participants who failed to identify the source
of the water correctly), resulting in 16 unique data sets. In addition, we assessed robustness
to prior settings by calculating the evidence in favor of the key hypothesis of interest under
three different directional priors, namely a “default” zero-centered Cauchy distribution with
scale of 0.707 [6], the Oosterwijk prior (a t-distribution with location = 0.35, scale = 0.102,
and 3 degrees of freedom [7, 8], and the Vohs prior (a normal distribution with M = 0.3 and
SD= 0.15 [9].
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Figure 1: Results from the Bayesian multiverse analysis. Bayes factors in favor of
a Chaudfontaine preference effect are above the dashed horizontal line; Bayes fac-
tors against a Chaudfontaine preference effect are below the horizontal line. The
x-axis reflects to the number of subjects the analysis is based on. The color of the
points refers to the different prior settings. Overall, the multiverse indicates a lack
of robustness in the evidence for the hypothesis. Most evidence comes from the path
that included data only from subjects who (1) tasted a difference between the two
cups, (2) reported and, (3) expected a realistic difference in taste between the two
cups, and (4) correctly identified the two cups, under the default prior for the anal-
ysis (n = 10). Least evidence comes from the path that included data from the full
sample, also under the default prior for the analysis (n= 92).

Across all multiverse paths, a one-sided Bayesian paired-samples t-test was conducted to
test the hypothesis that people prefer Chaudfontaine mineral water over Amsterdam tap water.
The jaspTTests module in R was used to run the analyses [10].

3 Results

The 48 Bayes factors (BF+0) resulting from the multiverse analysis are visualized in Figure 1.
The Bayes factors range from 0.758 to 32.96, with 93.8% (45/48) reflecting evidence in favor
of the hypothesis (plotted above the horizontal line in Figure 1). However, for only 17 out
of 48 paths the evidence can be qualified as strong (i.e., BF >10) yet these analyses are all
based on fewer than 60 subjects. It is noteworthy that the strongest evidence is obtained from
the smallest samples while samples with more than 60 subjects all indicate the absence of
evidence for or against the preference for Chaudfontaine over tap water. Even though Bayes
factors take the number of observations into account, this pattern emphasizes the risk of small
samples and subsetting of data, which enhances the influence of extreme cases. Finally, the
effect of prior settings mostly reflects the level of informativeness of the priors; effect sizes
under the Oosterwijk and Vohs prior show stronger pulling towards the expected value in
the prior, resulting in more conservative evidence in the smallest sample, yet more optimistic
results for larger samples (reflecting the fact that the informed priors are more optimistic, that
is, centered at a positive value rather than at zero).
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4 Conclusion

The Bayesian multiverse analysis indicates that the evidence for a taste preference of Chaud-
fontaine bottled water over Amsterdam tap water reported by [1] is fragile. Although most
of the 48 explored analysis paths resulted in positive evidence for the effect, only 1/3 reflected
strong evidence. Moreover, the results were rather sensitive to prior settings, which makes
sense in light of the small sample. Since substantial evidence is solely obtained from paths
that relied on (a combination of) strict exclusion criteria that resulted in discarding about half
of the original sample, we do not consider the claim that people prefer Chaudfontaine water
over tap water sufficiently supported in this particular experiment.
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