Statistics Applied to Biology
Nov. 7™, 14" & 21, 2025

Reminder of statistics. Key definitions: hypothesis testing, null hypothesis, p-value,
statistical power, type | and type |l errors, a-risk. Classical errors in statistical
interpretation will be presented.

Comparisons of means (part 1). The aim is to present tests for comparing means
between 2 groups. In particular, Student's t-test will be presented, with its conditions of
application, as well as the non-parametric alternative (Mann-Whitney-Wilcoxon U test).
Sample matching will also be presented.

Mean comparisons (part 2). The aim is to present tests for comparing means between
>2 groups. The problem of multiple comparisons will be discussed, along with methods
for dealing with them (Bonferroni and Holm-Bonferroni methods). The ANOVA test will
also be presented, with its application conditions, post-hoc tests and multifactorial
variant (two-way ANOVA). Finally, the non-parametric alternative (Kruskal-Wallis test)
will also be discussed.

Sample size calculation. Reminders on the importance of sample size and the risk of
studies with statistical underpower. The rigorous definition of sample size will also be
recalled and the case of pseudo-replication dealt with. Finally, the general calculation
method will be presented and concrete examples will be given.

Temporal data. Statistical analysis of temporal data (kinetics, tracking overtime, etc.)
will be covered. After an introduction to bad reflexes, some simple tools will be
presented, as well as more elaborate ones (ANOVA for repeated measures and its non-
parametric alternative, the Friedmann test). Survival analyses will also be covered, with
the Kaplan-Meier estimator and the Log-rank test.

Categorical data and correlation. Time permitting, the case of categorical data and
their analysis (X’ test and non-parametric variants) as well as correlation analysis will be
covered.
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