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A Comment on “Correlation as a Heuristic for Accurate and Comprehensible
Ant Colony Optimization-Based Classifiers”

Bart Minnaert and David Martens

I. INTRODUCTION

Baig et al. [1] proposed a new classification rule mining algo-
rithm in IEEE TEC. The technique introduces a correlation-based
function for the ant colony optimization (ACO) component. The
authors compare variants of the technique with several existing
ACO-based algorithms and the state-of-the art RIPPER [2] algorithm.
The AntMiner+ algorithm, proposed by Martens et al. [3] (2007)
in IEEE TEC, was also included in the comparison. However, the
reported performance is far below what is expected and is more akin
to making random predictions. Upon closer investigation and per-
sonal communication with the authors, we have identified several
issues with their experiments.

1) Ordinal attributes are not declared.
2) The early stop (or validation set) technique is not used.
3) Potential errors in the setup and evaluation software of the

experiments.
We discuss the experiments and in particular these issues next and

compare the results with our own afterwards. Note that all software
can be downloaded from www.antminerplus.com.

II. DISCUSSION OF PUBLISHED RESULTS

The reported preprocessing steps were equal for all algorithms.
Baig et al. [1] explicitly state that no attribute selection was used for
AntMiner+ as in [3]. This is certainly acceptable, although, attribute
selection greatly benefits the convergence behavior of AntMiner+
for datasets with many attributes as the ants explicitly have to des-
elect attributes [3]. With respect to discretization, Baig et al. [1]
incorrectly state, “Similarly, the discretization of continuous vari-
ables within the algorithm, as is done in AntMiner+, also introduces
complexity and may favor unnecessary long convergence times, with
few benefits.” The AntMiner+ algorithm itself cannot handle contin-
uous attributes, although, the implementation used does accept them.
The implementation will call a discretization method before running
AntMiner+ on a dataset with continuous attributes. Thus, using an
external discretization method is in itself still fine.

More troubling is the (lack of) making a distinction between type of
variables. Of all the algorithms used in the study, AntMiner+ is the
only one that distinguishes between nominal and ordinal attributes
where other algorithms simply lump these together as categorical
attributes. However, in our e-mail contact with Baig et al. [1] we
found that no attributes were labeled ordinal. For AntMiner+, every
discretized attribute should be declared ordinal together with some
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TABLE I
REPORTED ACCURACY FOR ANTMINER+ BY BAIG et al. [1],
MARTENS et al. [3], AND MINNAERT et al. [4]. RIGHTMOST

COLUMN INDICATES THE NUMBER OF NOMINAL AND

ORDINAL ATTRIBUTES PER DATASET

categorical attributes that are ordinal in nature. When done correctly,
this impacts all but three datasets in the experiments as seen in
Table I. AntMiner+ makes this distinction to select intervals for the
ordinal attributes. The rightmost two bars in Fig. 1 (taken from our
original AntMiner+ paper) compare the performance of AntMiner+
with and without correct labeling. It is clear that this is a major fea-
ture of AntMiner+ that has a big negative impact on performance if
not used.

A second source of potential mistakes is the parameter setting.
This is not described in detail in [1] for the individual algorithms, so
we assume that mostly default values where used. Based on Fig. 1,
AntMiner+ performs slightly better when the validation set technique
(early stop) is used for larger datasets. Baig et al. [1] opt not to use the
validation set technique in AntMiner+, stating this is done to make a
fair comparison between all algorithms. We believe this is not correct
as the algorithm is not run repeatedly and the validation set is selected
from the training set (at a data cost for the learner). Furthermore,
such internal splitting of the training set happens in the RIPPER
algorithm as well. However, we understand that Baig et al. [1] may
have wanted to avoid using different settings for small and large
datasets.

Even these preprocessing and validation issues do not explain
the exceptionally bad performance of AntMiner+ reported by [1],
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Fig. 1. Performance of the different AntMiner+ versions reported by
Martens et al. [3]. The last column is the macro-average accuracy for
AntMiner+ and the fourth to sixth columns show lesser performance for
AntMiner+ variants. These variants are without the early stopping criterion
(no e.s.), with mining rules for the majority class allowed (all cl.), and without
declaring ordinal attributes (all nom.), respectively.

to the point that these results indicate that the AntMiner+ algorithm
is basically just making random predictions. Table I clearly shows
the discrepancy between the results found by Baig et al. [1], and
those found by Martens et al. [3] and Minnaert et al. [4] on com-
mon datasets. We must, however, stress that the preprocessing of
these three experiments varies heavily, which could influence the
results. Thus, we have contacted Baig et al. [1] and using the param-
eter setting they gave us, we have repeated their experiment for
the breast cancer Wisconsin dataset (BC-W), downloaded directly
from the UCI [5]. The BC-W dataset has nine ordinal attributes with
values [1, 10]. This allows us to achieve similar preprocessing as
it requires no discretization. In [1], they show a 49.10% accuracy
for AntMiner+, compared to reported results of several algorithms
ranging from 92.70 to 97.71. In our own experiment, labeling all
attributes as nominal results in 92.24% accuracy. When all attributes
are correctly labeled as ordinal, the performance jumps to 96.19%.

This brings it into the top range of the algorithms on this dataset,
taking variance into account. This demonstrates that while we have
identified some mistakes in the handling of the algorithm, something
else must have gone wrong during the experiments. We suspect that
an unfortunate error in the setup or evaluation scripts caused the
reported near random performance.

III. CONCLUSION

The results for AntMiner+ published in [1] are erroneous and do
no justice to the algorithm. The other algorithms, however, are seem-
ingly unaffected so that the main conclusions of Baig et al. [1] still
hold, with the possible exception that their algorithm might not out-
perform AntMiner+. Public availability of all software, parameters,
and datasets used in experiments, and their results, would make repro-
ducing experiments simpler. Additionally, it would decrease the time
spent on setting up new experiments as well as decrease the number
of errors.

We continue to advise the use of early stop for AntMiner+ and
stress the importance of correctly labeling ordinal attributes (as we
also stress in our original paper). This remains a major feature of
AntMiner+ that boosts accuracy while preserving comprehensibility.

Finally, the AntMiner+ and AntMiner algorithms have been
improved by Minnaert et al. [4] with optimized rule evaluation
functions. It would be interesting to see whether optimized rule eval-
uation combines well with the changes Baig et al. [1] propose in the
AntMiner-CC algorithm.
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