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Mixed effects regression models tend to become common practice in the field of Social Sciences. However,
diagnostic tools to evaluate these models lag behind. For instance there is no general applicable tool to check
whether all units (or cases) roughly have the same influence on the regression parameters. It is however
commonly accepted that tests for influential cases should be performed, especially when estimates are based
on a relatively small number of cases. Testing for influence with mixed effects models is especially important
in Social Science applications, for two reasons. First, models in the Social Sciences are frequently based on
large numbers of individuals while the number of higher level units is often relatively small. Secondly, often
the higher level units are remarkably similar, for instance in the case of neighboring countries. Influence.ME
is a new package for R which provides two innovations for evaluating influential cases: it extends existing
procedures for use with mixed effects models, and it allows to not only search for single influential cases, but
for combinations of cases that as a combination exert too much influence.

The basic rationale behind measuring influential cases is that when iteratively single units are omitted
from the data, models based on these data should not produce substantially different estimates. To stan-
dardize the assessment of how influential a single observation is, several measures of influence are common
practice. First, DFBETAS is a standardized measure of the absolute difference between the estimate with a
particular case included and the estimate without that particular case. Second, Cook’s distance provides an
overall measurement of the change in all parameter estimates, or a selection thereof.

To apply the same logic to mixed effects models one has to measure the influence of a particular higher
level unit on the estimates of a higher level predictor. This means that the mixed effect model has to
be adjusted to neutralize the unit’s influence on that estimate, while at the same time allowing the unit’s
lower-level cases to help estimate the effects of the lower-level predictors in the model. This procedure is
based on a modification of the intercept and the addition of a dummy variable for the cases that might be
influential. Influence.ME provides several measures of influential cases, and is specifically designed for use
with mixed effects regression models using the afore mentioned modified intercept and dummy approach.
Using both ‘real’ and simulated data from Social Science applications of mixed effects models, five tools to
detect influential cases which are available in the package will be discussed:

• Cook’s Distance

• DFBETAS

• Percent change of the estimated parameter magnitude

• Changes in statistical significance of parameter estimates

• Changes in the sign of parameter estimates

In contrast with other algorithms for detecting influential cases, influence.ME is capable to uncover
groups of cases that are influential. Since this rapidly becomes computationally highly intensive, additional
script functions are provided that assist in manually dividing the computation into multiple sessions, or to
possibly to share the computations between different computers.
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