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Abstract

Many companies disrupt the economic system by violating their financial statements, which has led to a major
economic crisis. There are various diagnostic strategies that are mostly human. These solutions have high costs for
calculating and reviewing the financial statements of all companies, so we must look for a solution that can use
data mining and automation to perform this diagnostic process. Of course, data mining methods have also been
proposed for this case, each of which has advantages and disadvantages. The data mining methods presented so far
have high computational overhead or low accuracy. However, in the method proposed in this research, the
improved ID3 decision tree with Bayesian network and support vector machine has been used as a combined
method. In this proposed method, to improve performance and accuracy, the rough set algorithm and hierarchical
analysis are used to select effective features. The tree created in the proposed method has the lowest possible depth
and therefore has a high velocity. The computational overhead of the proposed method is low due to the use of an
optimal algorithm. The data used in the evaluation of 3-year data from 60 companies. In evaluating the proposed
method, it is shown that the proposed method has an accuracy of 80%, which is considered to be high accuracy
compared to similar methods. The time overhead in the proposed method is O(m.n) and the memory overhead is
O(n) where m represents the size of the training set and n represents the feature set used in the training.

Keywords: Bayesian network, Support vector machine, decision tree, fuzzy rough, hierarchical analysis, fraud.
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MeanSquaredError(MSE) = 0.510990323891863
RelativeAbsoluteError(REA) = 69.3165467625899
Correct Prediction Number = 133

InCorrect Prediction Number = 47
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confusionMatrix:

[0,0] =18 [0,1]=11

[1,0] = 27 [1,1]=124

Correct Prediction Percent = 78.8888888888889%
InCorrect Prediction Percent =21.1111111111111%
MeanAbsoluteError(MAE) = 0.215093567412967
MeanSquaredError(MSE) = 0.450450314025597
RelativeAbsoluteError(REA) = 57.1003786873271
Correct Prediction Number = 142

InCorrect Prediction Number = 38
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