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ABSTRACT
Naı̈ve Bayes (NB) classiﬁers are simple probabilistic classiﬁers still widely used in supervised learning due to their
tradeoﬀ between eﬃcient model training and good empirical results. One of the drawbacks of these classiﬁers is that
in situations of data sparsity (i.e. when the size of training set is small) the maximum likelihood estimation of the
probability of unseen features in these situations is equal to
zero causing arithmetic anomalies. To prevent this undesirable behavior, a number of smoothing techniques have been
proposed [4]. Among these, the Bayesian approach incorporates smoothing in terms of prior knowledge about the
parameters of the model usually called hyper-parameters.
Our research question is: can a visualization tool help researchers to quickly assess the goodness of the performance
of NB classiﬁers by setting optimal smoothing parameters?
Figure 1: Two of the main panels are shown: the
properties panel has been set to recall the multivariate Bernoulli model with Laplacian smoothing.
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1.

DEMONSTRATION

Our demo aims to record and visualize the eﬀect of diﬀerent combinations of choices of NB classiﬁers and smoothing
approaches. Inspired by the work of [2, 3, 4], this tool addresses researchers who want to (i) compare diﬀerent smoothing variants with a manual optimization of the parameters
by means of the two-dimensional visual approach [1] and (ii)
investigate the diﬀerences between Bayesian prior smoothing
and the ﬁxed coeﬃcient interpolation method [4]. Moreover,
the graphical visualization may be helpful for educational
purposes or research projects that consider to employ NB
classiﬁers.
Three NB classiﬁers — multivariate Bernoulli model, Multinomial model, Poisson model — can be selected and the relative priors’ hyper-parameters (Beta, Dirichlet, and Gamma
prior respectively) can be tuned to produce diﬀerent smoothing eﬀect on diﬀerent standard test collection (Reuters, 20Newsgroups, Oshumed). The visualization tool allows the
user to (i) direct input the values of the hyper-parameters
to compare standard smoothing variants, (ii) recall speciﬁc
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settings of actual systems implemented in literature and (iii)
perform a visual search of best hyper parameter settings by
analyzing their impact on the decision frontier on-the-ﬂy.
The visualization tool was designed following the ModelView-Controller pattern and was fully implemented in Java
1.6. This architecture is fully modular and allows for easy
integration of new models and views. The source code can
be found at https://bitbucket.org/2dpm/2dpm.
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