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Fig. 1 Diagram of decision—making (DM) experiments
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Fig. 3 Map of scatter matrix and the distribution map of feature
of PSE sample where the top six most important features of the

PSE dataset of positive and negative sample are selected
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Fig. 4 The distribution of positive and negative samples of the

top six most important features
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Table 3  Different metrics with the SVM and RF classifiers

Classifier Metrics
ACC Precision AUC Fl-score
SVM_Min 75.68% 70.91% 74.59% 77.36%
SVM_Max 97.30% 100.00%  97.18% 97.56%
SVM_average 88.02% 89.27% 88.03% 88.66%
RF_Min 70.27% 60.00% 69.32% 71.70%
RF_Max 97.30% 100.00%  97.25% 97.44%
RF_average 85.36% 84.04% 85.17% 86.65%
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Fig. 5 Receiver operating characteristic curve (ROC)
of the two classifiers with different areas under
the curve (AUC) values in 10—fold CV analysis
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The brain age prediction based on the power spectrum

entropy feature extraction
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Abstract The brain activity sees a functional decline in the aging process. The Electroencephalogram (EEG) signals of young and elderly
people are obtained by the decision—making experiment to be used to quantitatively analyze the changes of the brain with age. This paper
presents an entropy—based characterization method of the EEG, which can accurately predict the human brain age by the machine learning
method. The results show that there is a rich performance with the power spectrum entropy (PSE) in the time-resolution ability and the
effect of the accurate differentiation. The distribution of the entropy of the young people in a decision—making process has a greater
intensity than that of the elderly. In other words, the amount of information of the brain generated by young people is larger than that of the
elderly. In addition, the support vector machine (SVM) is superior to the random forest (RF) method, since the highest average accuracy
(ACC) is 88.02% and is 2.66% higher than that of the RF method. It is also found that a great difference is observed in the responses of
the decision—making, especially in the left EOG, temporal and central regions of the brain, which can be more easily classified by the
classifiers.

Keywords brain age; decision—making; power spectrum entropy; support vector machine
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