
SUPPLEMENTARY MATERIAL  

Table S1. Demographics of group of participants, used in the mixed ANOVA and X2  analysis 

 

 

  



 

Table S2. Descriptive statistics of all variables involved in the mixed ANOVA and X2  analysis 

 

 

 

 

 

 

 



Table S3. MANOVA analysis, Results of multivariate tests of the channel*group and channels*syllogism interactions. 

Manova tests (e.g Wilk’s lamda) > 0.14 show large effects. 

 

Table S4. Results of the test of spherisity in the mixed ANOVA analysis. Since W=0.022 is significant, the reported F value 

is epsilon corrected. 

 

  



Table S5. Results of mixed ANOVA to test within-subjects effects, for MSE values 

 



Table S6. Independent ANOVA ANALYSIS, as support to the mixed ANOVA. 

 

Table S7. Estimated marginal means for group factor. 

 

Table S8. Estimated marginal means for Channels factor. 

 

 

  



 

Table S9. Estimated marginal means for Syllogism factor. 

 

 

Table S10. Mixed ANOVA iteractions effects groups*channels. 

 

 

 

 

 

 

 

 

 

 



Table S11. Mixed ANOVA iteractions effects groups*syllogism 

 

Table S12. Mixed ANOVA iteractions effects channels*syllogism 

 

 

 

 

 

 



Table S13. Mixed ANOVA iteractions effects groups*channels*syllogism. 

 



 

 

Figure S1. The Self-assessment Manikin (SAM) instrument for assessing the dimensions of emotion state: Valence, 

Arousal, and Dominance or Control. Numbers indicate the rate scale, with 2,4,6,8 the rates between two pictures, allowing 

a 9 point scare rating of a participant state of emotion (Taken from Bradley et al., 1994, with minor modifications of one of the 

authors (AP) of the present paper). 

Results of the permutation tests 

In this section we present the results of the permutation test, described in section 

2.5.1. Figure S2,b below shows the distribution of 𝑰𝒕𝒐𝒕𝒂𝒍_𝒑𝒆𝒓𝒎 (10000 permutations), for the 

case of EEG, valid type of syllogism. The histogram has been normalized probability-

wised so with this normalization, the height of each bar is equal to the probability of se-

lecting an observation within that bin interval, and the height of all of the bars sums to 1. 

The value of deterministic Itotal =1.5644 occurs with probability p=0.0326 < 0.05, so the ex-

tracted common information from the two Brain activity and behavioral tables is statisti-

cally significant. Figure S2,a shows the distribution of 𝑰𝒕𝒐𝒕𝒂𝒍_𝒑𝒆𝒓𝒎 (10000 permutations), for 

the case of MSE feature, valid of syllogism (similar results are for the invalid type). The 

histogram has been normalized probability-wised so with this normalization, the height 

of each bar is equal to the probability of selecting an observation within that bin interval, 

and the height of all of the bars sums to 1. The value of deterministic Itotal =6.4841 occurs 

with probability p=0.046 < 0.05, so the extracted common information from the two Brain 

activity and behavioral tables is statistically significant. However, this p value is closer to 

5% than the one value found in the case of using the MSE feature, an indication that MSE extracts 

important and mainly nonlinear information from EEGs, allowing greater amount of common in-

formation to be extracted via PLSC, enhancing further the efficiency of this method.  
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Figure S2. Distribution of  I_(total_perm)  (10000 permutations), for the case of EEG, valid type of syllogism (a), 
Distribution of  I_(total_perm) (10000 permutations), for the case of MSE feature, valid type of syllogism (b). 


