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ABSTRACT

Mining Software Repositories studies have become increasingly
popular over the years. However, a notable limitation is that they
report correlational relationships rather than establishing causation.
In contrast, certain disciplines (e.g. epidemiology) have developed
specific methods to address this limitation. The goal of this tutorial
is to introduce participants to one such method: cohort studies. By
the end of the tutorial, participants will be familiar with the steps
and techniques involved in designing and analyzing cohort studies.
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1 AIMS AND OBJECTIVES

This tutorial seeks to enhance the exploration of cause-and-effect
relationships in the field of Mining Software Repositories (MSR) by
providing guidance on conducting cohort studies. This goal will be
accomplished through three main objectives: 1) understanding the
difference between correlation and causation in MSR studies, and
its implications; 2) learning how to use cohort studies in MSR; and
3) applying the cohort study methodology within the MSR field.

2 AUDIENCE AND BACKGROUND

This tutorial is primarily designed for SE researchers, ranging from
PhD students to senior researchers, who are interested in exploring
cause-and-effect relationships in the context of MSR studies. A basic
understanding of SE and MSR is required.

3 RELEVANCE

Controlled experiments are considered the gold standard for study-
ing cause-and-effect relationships [6]. However, in the context of
MSR, they are impossible to run, as these studies rely on existing
data from software repositories and monitoring tools to understand
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the relationships between variables [4]. Consequently, many con-
ducted MSR studies are correlational, with researchers acknowledg-
ing that the observed relationships may not imply causation [1, 5, 8].

Relying solely on correlational research does not benefit the
MSR community. Instead, it would be advantageous to employ
research methodologies that allow for obtaining a higher level of
evidence and, eventually, to gain an understanding of causality.
This approach would contribute to the maturation of the field.

Other scientific fields have developed research methodologies
to study cause-and-effect relationships using only existing data.
This is the case for epidemiology!. Often, epidemiologists cannot
conduct controlled experiments and must rely on observational
data. A notable achievement in this field was establishing the cause-
effect link between tobacco and lung cancer [3].

One of the methods employed by epidemiologists to investigate
cause-and-effect relationships with observational data is the use of
cohort studies. These studies examine whether a specific factor (or
factors) causes an outcome over time by comparing the outcomes
of two or more groups of study subjects with varying levels of the
factor. Applying cohort studies in MSR research could assist the
community in exploring causality using the same data currently
utilized to conduct correlational studies.

Since the inception of MSR studies, their popularity has steadily
increased. Nowadays, they constitute a significant percentage of
the empirical studies conducted in SE, having being adopted in
industry [2, 9]. Thus, the tutorial would be of interest to a diverse
audience, including individuals from both academia and industry.

4 OUTLINE

¢ Introduction. Examines the distinctions between correla-
tion and causation, and discusses the principles and mecha-
nisms necessary for establishing a causal relationship.

e Observational studies. Introduces various types of studies
utilized in epidemiology, with a specific focus on the steps
involved in conducting a cohort study in MSR.

¢ Planning a cohort study: Presents the steps for planning
a cohort study (hypothesis formulation, context and sub-
ject selection, variables identification, and instrumentation)
accompanied by an illustrative example.

¢ Avoiding extraneous variables: Describes the techniques
for designing a cohort study (restriction and matching) sup-
ported by an example.

¢ Exploring extraneous variables: Covers the strategy for
analyzing and interpreting a cohort study, featuring a prac-
tical example.

! A branch of medicine that studies diseases and other health-related factors in specified
populations (neighborhood, school, country, global, etc.) [7].
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