Letter to the Editor

The use of the Bayes factor for statistical inference
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Dear Editor:

The importance of replicating the results of the “p < .05” values in sports research is essential since several
studies include specific populations of interest with small sample sizes, the results of which can be
controversial due to limited statistical power and higher prevalence of false positives or type | errors (Abt et
al., 2020). For example, in correlational studies with less than 250 participants, inflated and unstable
coefficients with a higher level of random error are reported, which refer to a higher precision uncertainty of
the true effect evidenced in the values of very wide frequent intervals and present bias when it is replicated
(Schonbrodt & Perugini, 2013; Ramos-Vera, 2020). Therefore, the practice of replicable findings that
generate more credible conclusive evidence in sports science research using Bayesian inference is
recommended (Ly, Raj, Etz, Gronau & Wagenmakers, 2018; Marsman & Wagenmakers, 2017).

In 2020, the Journal of Human Sport and Exercise published two important articles that report statistically
significant correlations. The first estimated the significant finding between the peak weightlifting data of the
season and height in 37 female competitive discus throwers performances (Takanashi, Fujimori & Koikawa,
2020). The other research in this journal reported an association between the number of kilometres run per
week and grit-passion in 153 ultramarathon runners (Cousins, Peterson, Christopher, Francis & Betz, 2020).
The data from both studies were analysed with the tests of statistical significance (p < .05), using Pearson's
correlation coefficient.

The use of the Bayes factor is essential for statistical inference in frequent estimation tests (for example,
correlation analysis, a statistical test of comparison of student t means, among others). Also, when significant
findings are available, the Bayesian model is considered a methodological alternative for statistical replication
(Ly etal., 2018), which quantifies the degree of evidence of the alternative hypothesis with the null hypothesis
(alternative hypothesis vs null hypothesis). Whose interpretation is based on the Jeffreys (1961) classification
scheme: weak, moderate, strong, very strong, and extreme (Table 1).
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Table 1. Quantifiable interpretation values of the Bayes factor.

>100 Extreme Alternative hypothesis
30+100 Very strong Alternative hypothesis
10+30 Strong Alternative hypothesis
3.1-10 Moderate Alternative hypothesis
1.1-3 Weak Alternative hypothesis
1 0 No evidence
0.3-0.99 Weak Null hypothesis
0.29-0.1 Moderate Null hypothesis
0.09-0.03 Strong Null hypothesis
0.03-0.01 Very strong Null hypothesis
<0.01 Extreme Null hypothesis

Note: Own creation according to the Jeffreys classification scale (1961).

The present letter aimed to report two examples of Bayesian reanalysis, based on Pearson correlation values
(r=0.536; r = 0.28) and sample data (37 and 153) from both of the respective studies. The Bayes factor
consists of two interpretations: FB10 (in favour of the alternative hypothesis) and FB01 (in favour of the null
hypothesis) and the 95% credibility interval (Goss-Sampson, 2020).

The results obtained from the Bayes factor are: BF10 = 56.602 and BFO1 = 0.018 and 95% CI[0.241- 0.719],
in the investigation of female discus throwers and BF10 = 44.42 and BF01 = 0.22 and 95% CI [0.125 - 0.417],
which supported both significant results with very strong evidence in favour of the alternate hypothesis
(correlation). In turn, the maximum Bayes factor parameters were reported (maxFB10 = 62.46; maxFB10 =
80.88), whose Bayesian criteria estimate higher magnitude values that strengthen the stability of the results
of Bayesian inference.

This alternative method is advised because several investigations in this journal use particular populations
of interest with small sample sizes, whose results according to the significance tests can be controversial
due to misinterpretations (Abt et al., 2020; Marsman & Wagenmakers, 2017). Therefore, it is advisable to
estimate conclusive (strong) or higher evidence (FB10 > 10) for greater certainty of the confirmation of the
alternative hypothesis.

The Bayes factor is very useful in other statistical analyses and reanalyses that include significance tests
(Kelter, 2020; Ly et al., 2018; Ramos-Vera, 2020), therefore, the dissemination of the use and interpretation
of This method in the sports field, additionally allows to reinforce systematic quantitative investigations that
use such statistical tests for greater credibility in the conclusions of meta-analytical studies.

Therefore, it is expected that this letter will contribute to the dissemination and use of the Bayes factor that
strengthens the reproducibility of sports research beyond the framework of statistical significance, whose
inclusive methodological contribution is essential for future articles in this journal.
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