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The Potentially Confounding Effect of Class Size on the Ability of Object-Oriented
Metrics to Predict Change-Proneness: A Meta-Analysis
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Abstract  Recent research shows that class size has a strong confounding effect on the ability of
object-oriented (OO) metrics to predict change-proneness and hence suggests that it should be
considered as a confounding variable. Otherwise, misleading analysis results would be obtained.
However, this conclusion is drawn from only one software system and it is not clear whether it
can be generalized to other systems. To attack this problem, based on 102 systems, this paper
employs statistical meta-analysis techniques to examine the potentially confounding effect of class
size on the associations between 55 OO metrics and change-proneness. For each metric, we first
compute its degrees of association with change-proneness under controlling/not controlling for
class size on individual systems. Then, we employ random-effect models to compute their average
degrees of associations under these two cases over all systems. Finally, we apply statistical meth-
ods to test whether class size has a confounding effect. Our experimental results indicate that the
confounding effect of class size in general exists and hence confirm that we should consider it as a

confounding variable when validating OO metrics on change-proneness.
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Background

In software metrics community, a hot research topic is
to validate the relationships between object-oriented (OO)
metrics and change-proneness. In the last two decades. it is
common to use univariate linear regressions to investigate the
relationships between OO metrics and change-proneness.
However, recent research shows that this methodology is
problematic, as it does not taken into account the effect of
class size, a strong confounding variable, on the validity of
OO0 metrics. For many OO metrics, the confounding effect of
class size completely accounts for their associations with
change-proneness or results in a change of the direction of
the association. It is hence recommended that class size
should be considered as a confounding variable. Otherwise,
misleading analysis results would be obtained.

However, previous research only uses one system to
investigate the potentially confounding effect of class size.
Therefore, it is not clear whether this conclusion can be
generalized to other systems. In this paper, based on 102
Java systems, we employ random-effect meta-analysis model
to investigate the relationships between OO metrics and

change-proneness. The investigated OO metrics cover four
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metrics dimensions, including 18 cohesion metrics, 20 coupling
metrics, and 17 inheritance metrics. Our experimental results
indicate that the confounding effect of class size in general
exists and hence confirm that we should consider it as a
confounding variable when validating OO metrics on change-
proneness. Since this study uses random-effect models to
combine the experimental results from individual systems,
the drawn conclusions can be generalized to beyond the
included systems. In other words, the conclusions in this
paper can be generalized to other systems.
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