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Abstract - This paper proposes an algorithm for data mining
called Ant-Miner which shows the importance of sub steps by
results. The goal of Ant-Miner is to extract classification rules
from data. Rules are more accurate and omprehensible to the
user when algorithm executes with all substeps.In this paper |
have shown the results by removing the sub steps.
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|. INTRODUCTION

The goal of data mining is to extract knowledge from data.
At the same time we have to check the accuracy of extracted
data. To improve the accuracy of Ant-miner first | have
checked in this paper the importance of sub steps of Ant-
Miner. By removing the sub steps | have checked the
accuracy parameter so that it can be extended to improve the
further accuracy in which substeps means rule pruning or
pheromone updatation.

The rest of this paper is organized as follows. Section 11
presents a experimental approach. Section [l brief
description of Ant-miner Section |1V discusses experimental
results Section V conclusion VI Acknowledgement Section
VIl References & Bibliography.

Il. EXPERIMENTAL APPROACH

Ant-miner extracts classification rule from data and
checked the accuracy but it’s not 100% .So by processing in
which steps | can increases the percentage of accuracy.

A. Collecting the experimental data

For the purpose of comparing the performance of al
substeps of Ant-Miner, data sets are obtained from the UCI
(University of California at Irvine) Machine Learning
Repository <http:// www.ics.uci.edu/mlearn/
MLRepository.html>)[3].

In total, six data sets are used. The main properties of the
data sets are summarized in Table 2.1. The rest column of
this table gives the data set name, the second column the
total number of examples in the data set, the third column
the number of predicting categorical attributes, the fourth
column the number of predicting numerical attributes, and
finaly the fifth column gives the number of class values of
the data6].
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Data Set Total # Nominal Continuous | Classes
Examples | Attributes | Attributes

Ljubljana 286 9 - 2
breast cancer

Wisconsin 699 - 9 2
breast cancer

Tic-tac-toe 958 9 - 2
Dermatol ogy 366 33 1 6
Hepatitis 155 13 6 2
Cleveland 303 8 5 5
heart disease

Table 1 Data sets used in the Experiments:

IIl. APPLICATION OF ANT-MINERALGORITHM TO
CHECK ACCURACY

A. Description of Ant-miner:
Ant-miner Algorithm mainly consists of 3 sub steps.
1) Ruleconstruction
2) Rule Pruning
3) Pheromone updatation

This is the description of Ant—miner Algorithm Begin
Initialize with empty list;

Evaluate population;

While (condition satisfies) repeat Rule Construction;Rule
pruning; Pheromone updatation. until (termination criteria);
end.

Fig. 1 A pseudo-code for a Simple Ant-miner

Conditions applied to algorithm:

No_of_ants= 3000;

Min_cases per_rule=10;

Max_uncovered cases = 10;

No_rule_converg = 10;

B. Rule Construction

Ant-miner constructs rule by calculating entropy and
information-theoretic heuristic function. By substituting
these values it calculates the probability of selecting the
terms and forms the rules [1].

C. Rule Pruning

Rule pruning means to remove the unwanted terms. | have
calculated the accuracy parameter of Ant-miner with pruning
and without pruning.

D. Pheromone Updation

In order to exchange information about which path should

be followed, ants communicate with each other by means of
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chemical substance known as pheromone. Again checked
the accuracy parameter of Ant-miner with and without
pheromone updatation.

IV EXPERIMENTAL RESULTS

A. Results of Rule pruning

Rule pruning is a necessary process to avoid over fitting to
noisy training data. For decision lists (Rules constructed by
Ant-Miner) there are also two ways for rule pruning.

The first is builds the entire rule sets then eliminates
attributes from individual rule. The second is simplifying
ruleimmediately after it has been generated.

Ant-Miner, the algorithm implemented in this project
adopts second method. In order to analyze the influence of
the rule pruning execute Ant-Miner algorithm, Ant-Miner
was also run without rule pruning.

To make a fair comparison between Ant-miner with and
without pruning, the experiments without pruning used same
parameter only sub step of pruning is removed. It has seen
that Ant-miner without pruning obtained a lower predictive
accuracy than Ant-miner with pruning in two data sets,
namely, Wisconsin breast cancer and Tic-tac-toe.

On the other hand, Ant-Miner without pruning obtained a
predictive accuracy somewhat larger than Ant-Miner with
Pruning in one data set, namely, Dermatology. In the other
data sets, Ljubljana breast cancer, Hepatitis and Cleveland
heart disease, the predictive accuracy with and without
pruning was almost equal.

Results shows (Table 3.1 & Table 3.2) that Ant-Miner
with pruning and without pruning shows that rule pruning
seems to be beneficid more often than it is harmful,
concerning predictive accuracy. But also we can say thisrule
pruning procedure is fine in the case where numbers of
attributes are less than number of instances. If the attributes
will increase e.g. news where number of attributes are more
than instances such a pruning procedure will not work
efficiently. So we will use Hybrid Rule Pruner for Ant-
Miner which is a future scope of this paper [2].

The result of Ant-Miner without pheromone and with
pheromone is reported in Table 4.1 & Table 4.2. Results
show that Ant-Miner without pheromone achieved a lower
predictive accuracy than Ant-miner with pheromone in also
rules discovered by pheromone updation process is simple
and comprehensible to the user.

B. Pheromone Updation Process

Initially each term consist of same amount of pheromone.
Whenever ant constructs the rule that rule is pruned. The
amount of pheromone must be updated. This updation is
done by 2 ways.

1) Amount of pheromone is increased for those terms
which are present after rule pruing.

2) Amount of pheromone is decreased for those terms
which are not present in rule after rule pruing.
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3) Increasing the Pheromone of Used Terms The
quality of rule determines the amount of
pheromone.

Q = sensitivity * specificity
Where sensitivity = TP/ (TP + FN)
Secificity = TN/(FP+TN)

e TP (true positives) is the number of cases covered
by the rule that have the class predicted by the rule.

e FP (false positives) is the number of cases covered
by the rule that have a class different from the class
predicted by therule.

¢ FN (false negatives) is the number of casesthat are
not covered by the rule but that have the class
predicted by the rule.

e TN (true negatives) isthe number of casesthat are
not covered by the rule and that do not have the
class predicted by therule.

4) Decreasing the Pheromone of Unused Terms
The amount of pheromone of unused term is
decreasing to simulate pheromone evaporation.
Pheromone evaporation for unused terms is
achieved by normalizing the value of each
pheromone T;;.[5].

To make a fair comparison between Ant-Miner with
pheromone and without pheromone, the experiments without
pheromone also used the parameter setting in Algorithm
described in Figure 4.1 only sub step of pheromone updation
isremoved.

Four data sets, namely, Ljubljana breast cancer, Wisconsin
breast cancer, Tic-tac-toe and Hepatitis. For other two
datasets, namely, Dermatology and Cleveland heart disease
where Predictive accuracy was amost same for both
versions of Ant-Miner. With respect to the simplicity of the
discovered rule lists, there is not much difference Ant-Miner
without pheromone and Ant-Miner with pheromone.
Overal, the result shows that pheromone updating procedure
is important to improve the predictive accuracy of the rules
discovered by Ant-Miner.

Therefore, we can say that in Ant-Miner algorithm all the
sub steps i.e. rule pruning and pheromone updation are
important. Therefore we can say that Ant-Miner with
pruning and with pheromone updation seems particularly
advantageous when it is important to obtain accurate and
comprehensiblerule.

Data set Ant-Miner Ant-Miner With
Without Pruning Pruning
Predictive Predictive
accuracy (%) accuracy (%)

Ljubljana breast cancer 77.44% 75.17%
Wisconsin breast cancer 91.42% 92.70%
Tic-tac-toe 76.92% 97.80%
Dermatology 85.82% 79.80%
Hepatitis 83.83% 83.83%
Cleveland heart disease 72.27% 72.31%

Table 2 Comparison of the predictive accuracy of rules
generated using Ant-Miner without pruning and with
pruning.
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Comparison of Predictive accuracy in Ant-Miner without pruning
and with pruning
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Figure 2 A graph showing the Comparison of the predictive
accuracy of rules generated using Ant-Miner without
pruning and with pruning.

Data set Ant-Miner Ant-Miner With
Without Pruning Pruning
Predictive Predictive
accuracy (%) accuracy (%)

Ljubljana breast cancer 77.44% 75.17%
Wisconsin breast cancer 91.42% 92.70%
Tic-tac-toe 76.92% 97.80%
Dermatology 85.82% 79.80%
Hepatitis 83.83% 83.83%
Cleveland heart disease 72.27% 72.31%

Table 3 Comparison of Predictive accuracy in Ant-Miner
without pheromone and with pheromone.
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Figure 3 A graph showing the Comparison of the predictive
accuracy of rules generated using Ant-Miner without
pheromone and with pheromone.

V. CONCLUSION

In this paper, we have compared the results of Ant-miner
with and without rule pruning as well as with and without
pheromone updation in six public domain data sets. The
results show that for predictive accuracy of Ant-Miner
obtained better results with rule pruning and with
pheromone updation. But still if we want to increase the
accuracy, from results we can say that by enhancing rule
pruning procedure we will improve more compare to
enhancing the pheromone updation procedure.
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A. Directionsfor Future Work

First, it would did not involve datasets with a large
number of attributes like BBC news so to extend Ant-Miner
to cope with Hybrid rule pruner and this helps to form more
comprehensible rules and also increase the percentage of
accuracy [2].

Second, we can modify heuristic function so that it will
increase predictive accuracy.
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