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Abstract
A sample version of the power-divergence measures of Cressie and Read is proposed for the
inﬂuence analysis in the logistic regression model. Inﬂuence measures are obtained by quantifying
the deviation between the sample distribution of an estimate obtained with all the observations and
the sample distribution of the same estimate obtained without any observation. In particular, this
approach is applied to three estimates of the model: the MLE of regression coefﬁcients vector, the
probabilities vector and the linear predictor of a future case. Some examples are considered to clarify
the usefulness of the introduced diagnostics.
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1. Introduction
Logistic regression is a very useful tool in the study of a binary data set obtained under
experimental conditions as well as in observational studies. In both situations, especially
the second one, the data set can contain observations that are not well explained by the
model and/or observations that exert an undue inﬂuence on some aspect of the model. In
this sense, it is interesting to remember the following sentence pointed out in the paper
written by Pregibon (1982, p. 210): “after ﬁtting a logistic regression model and prior to
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drawing inferences from it, the natural succeeding step is that of critically assessing the
ﬁt”. In particular, the techniques of identifying of outlying and inﬂuential observations are
included in this critical study.
Some of the methods used for assessing inﬂuence and ﬁnding outliers in logistic regression are similar to those used for linear regression, see for instance Cook and Weisberg
(1982). Pregibon (1982) carried out an interesting study about this topic and presented
diagnostics to identify observations which are inﬂuential relative to the estimation of the
regression coefﬁcient vector. Johnson (1985) gave diagnostics for detecting inﬂuential observations relative to the determination of probabilities and the classiﬁcation of future observations. Later, these measures were applied to generalized linear models in some interesting papers: Williams (1987), Lee (1988), Thomas and Cook (1989, 1990) and Lee and
Zhao (1997).
The standard methods of determining inﬂuence are based on considering a suitable
scheme for perturbing the model as well as a procedure to compare the considered model
and the perturbed model. The two most important schemes of perturbing are: considering the full binary data set except case i, case-deletion approach, and small perturbations
of any elements of data, local inﬂuence approach (Cook, 1986). In general, for determining inﬂuence on an estimate of a parameter, all the procedures are focused on measuring
the distance between this estimate and the estimate under the perturbed model. Recently,
Jiménez-Gamero et al. (2002) proposed to consider the Rao’s distance between the distribution of the estimated parameter of interest and the distribution of the estimate under the
perturbed model. This approach can be described as follows: Let D be a data set which
is assumed to follow a model M, let R = R(D, M) be a statistic based on the data, and
let FR be its distribution function. By perturbing the model formulation, the model M ∗ is
obtained, with R ∗ and FR ∗ being the statistic and its distribution under the perturbed model,
respectively. The changes due to the perturbation on the statistics can be evaluated by the
distance between FR and FR ∗ .
Through this approach, it is possible to obtain inﬂuence diagnostics which are more
complete than the diagnostics obtained by direct comparison of the estimate values. The term
“more complete” is used because they not only compare the obtained values for a speciﬁc
sample but the probability distributions of the estimators. The metrics used previously are
Rao’s distance (Jiménez-Gamero et al., 2002) and Frèchet’s distance (Muñoz-Pichardo
et al., 2004). Also Johnson (1985) used the Kullback–Leibler divergence (Kullback, 1968,
Chapter 1) to quantify the inﬂuence on the estimate probabilities in the logistic regression
model.
In this work the power-divergence family of divergence measurements introduced by
Cressie and Read (1984) is considered to measure the deletion-case effect under the sample
distribution of regression coefﬁcients in logistic regression and on the estimated probability
vector characterizing the model. This second procedure will be a generalization of the
procedure given in Johnson (1985) based on the Kullback–Leibler divergence measure.
In Section 2, the most important results in relation to the Cressie–Read power divergence
measures (Cressie and Read, 1984) are presented. These results will be necessary to use in
the rest of the paper. Section 3 is devoted to giving an overview of the logistic regression
model and to introduce some results and notation that will be necessary in the rest of
the paper. Some new measures to quantify the inﬂuence on three aspects of the logistic

