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Supporting Methods 

1. Partial correlation 

 Pearson correlation is widely used as an index of the dependence of the time series of two sensor 

locations in the EEG or MEG. The correlation between two sensors represented by Pearson correlation 

might also be affected by the indirect relationship caused by sequential pathways or common sources. To 

resolve such a problem, partial correlation can be employed and used to prevent a possible false prediction 

about direct links between two sensors [1]. The main purpose of using the partial correlation is to avoid 

predicting non-direct functional links. 

 The partial correlation between node i and j, rij|k is defined as 
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where rij is the absolute value of Pearson correlation between i and j. Since both negative and positive 

correlation values indicate the strength of functional connections, we considered the absolute values of 

correlations which range from 0 to 1 corresponding to 'no' and 'perfect' correlation, respectively. We 

calculated the partial correlation in consideration of all possible choices of single k node (except i and j) 

and then selected the minimum among the obtained values. 

 To create the association matrix between 102 MEG magnetometer sensors, 20 sec time window 

was used and the partial correlation values were calculated in four windows that were not overlapped with 

each other (4   20 sec = 80 sec) for each subject in a group. For each individual subject, four association 

matrixes were averaged, and we counted the number of each type of connections (total, global, local, and 

coupled local and global connections) whose values of partial correlation are ranked in the top p-

percentage. The same procedure was repetitively applied to all subjects in the two groups. A two-tailed t-

test was carried out to test the group differences and α-level was set to 0.05 for all statistical tests. 
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2. Mutual Information 

 Mutual information (MI) measures the mutual dependence or information gained about one signal 

from another. It represents the amount of information about Xi that Xj contains. If Xi is independent of Xj, 

then MI is zero, but the higher the MI between two signals, the more information they contain about each 

other. MI is widely used to construct a functional network in EEG or MEG studies. We calculated MI 

values between 102 MEG magnetometer sensors using the following equation: 
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where P(Xi(t), Xj(t)) is the joint probability density function (PDF) between two time series Xi(t) and Xj(t). 

MI is a symmetric function implying MIij = MIji. If Xi(t) is independent of Xj(t), then MI is zero. On the 

other hand, the higher the MI between two signals, the more information they contain about each other. 

Subsequent procedures were identical with those of partial correlation as mentioned above. All functional 

network estimations were conducted using MATLAB 7.8.0 (R2009a) in Windows. 
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