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Developing a New Methodology to Construct
Decision Trees by Using a Hybrid Method Based on
Genetic Algorithms and Ant Colony Optimization

Huda Ali Habash
ALBaath University — College of Science — Mathematics department

Abstract:

Decision support systems are considered the result of the advanced
development of information technology, as these systems focuses on
providing suitable support to improve decision quality that depends on
information sufficiency and model fitness to analyze the problem. This
research aims at studying and developing decision tree construction
algorithms, it suggests a hybrid algorithm that depends on combining
both genetic algorithm and ant colony optimization to build a decision
tree using a new methodology that makes use of both approaches, which
are: the ability to develop good individuals in genetic algorithms and the
social communication features of ant colonies. To achieve an optimal
decision tree that can overcome available methodologies. This research
shows the details of this methodology and elaborates its results by testing
it on a real life dataset, the results confirms the superiority of this method
compared to previous ones in the field of decision tree construction.
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Inputs: dataset: d; Rows: R; Attributes: A; Target: T,
number of generations: gn;
Outputs: decision tree;
Implementation
Ph(X,Y)is Probability of node Y to be a child of node X
Initialize Ph(X,Y) by using uniform distribution
Repeat until no enhancement
P is the current population with size n
Repeat n times
T = generate tree (Ph(X,Y))
Add T to P
Repeat gn times
~Pick tow individual T, T, using tournament selection
Encode T,
Encode T,
(T,,T,)=crossover (T,,T,)

Mutate (T,)
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MUtate (T,)

add (T,,T,) to new population
P = new population

PT = find best tree

Update pheromone (Ph(X,Y), PT)

Print best tree
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Learning curve
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) 5yl Addanall mitul) (1) Jsand) iy

(1) dsaad
Method Precision | Recall F1 score Leaf Height
count
GA+ACO | 0.86122 | 0.8999 |0.88013523 |8 4
GA 0.81023 | 0.8092 |0.809714672 |9 4
ACO 0.69543 |0.7923 | 0.74071127 |10 4
ID3 0.79833 | 0.7822 |0.790182693 | 8 4
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