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Abstract

Introduction: Evaluation of the electroencephalogram of schizophrenic patients has been the
subject of many recent studies. However, accurate diagnosis of schizophrenia using the
electroencephalogram is still a challenging issue.

Aim: This paper was aimed to investigate the information discrepancy between one brain
channel and other electrodes in two groups of schizophrenic patients and healthy individuals.
Furthermore, the capability of the extracted features in the problem of classification of the two
groups was investigated.

Method: In the present analytic observational study, 19 channels of the electroencephalogram of
14 patients with schizophrenia (7 males with an average age of 27.9 £ 3.3 years and 7 females
with a mean age of 28.3 = 4.1 years), who were hospitalized at the Institute of Psychiatry and
Neurologists in Warsaw, Poland, were used. In addition, data from 14 healthy individuals (7
males and 7 females with an average age of 26.8 + 2.9 and 28.7 + 3.4 years, respectively) were
analyzed as a control group. Cross information potential and Cauchy-Schwartz mutual
information between each electroencephalogram electrode and all the other electrodes were
calculated. Using two strategies, the performance of the support vector machine was evaluated:
(1) the mutual information of an electroencephalogram channel with other channels, and (2) the
combination of the mutual information of all brain channels.

Results: The results showed that using mutual information between electroencephalogram
channels, the diagnosis accuracy increases up to 100%. For both indices, the mutual information
between O2 and the other channels provided the highest classification performance.

Conclusion: These results nominated the proposed system as a superior one compared to the
state-of-the-art electroencephalogram schizophrenia diagnosis tools.
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L. Linear discriminant analysis (LDA)

2. AdaBoost

®. A boosted version of direct linear discriminant analysis (LDA)
4. Multifractal Analysis

®- Random Forest Classifier

6 Empirical Mode Decomposition

"- Kruskal Wallis Test

8 Ensemble Bagged Tree

°- Forward Selection Algorithm

'0_ Generalized Regression Neural Network
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