SUPPLEMENTARY MATERIAL

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

Frequency

group

Percent

Cumulative

walid Percent

Percent

IR

walic ASD 30 37.0 37.0 37.0
ADHD 320 37.0 327.0 41
normal 21 25 49 25 49 100.0
Total =1 100.0 100.0
gender
CTumulative
Freguency FPercent walid Percent Fercent
wWalid male 57 0.4 1.3 1.3
Termale 23 284 z28.7 100.0
Total =0 98.8 100.0
Missing System 1 1.2
Total =1 100.0
education
Curmulative
Fregquency Percent walic Percent Percent
wWalid likio 21 25.9 26.9 26.9
aei_tei 48 56.8 59.0 a5 .49
master 10 12.3 122 o98.7
phd 1 1.2 1.3 100.0
Total e 95.3 100.0
Missing System 3 3.7
Total 81 100.0
occupation
Zumulative
Freguency Percent walicd Percent Percent
wWalic not_waorkina v 8.6 9.3 =l
freelancer 16 19.8 21.3 30.
student 35 43 2 467 7
public_servant a 4.9 5.3 82
private_employee 13 16.0 17.3 100
Total L= 926 100.0
Missing System =] 7.4
Total 81 100.0
smoking
Curmulative
Fregquency Percent walic Percent Percent
wWalic e s 23 25.4 254 28,4
no 58 1.6 1.6 100.0
Total =1 100.0 100.0
hand_L_R
Curmulative
Fregquency Percent walicl Percent Percent
wWalid lefi_handed 5 5.2 6.2 6.2
right_handed T3 Q0.1 Q901 9563
Bboth 3 3.7 3.7 100.0
Total =1 100.0 100.0
health_issues
Cumulative
Frequency Percent walid Percent Percent
walic yes 24 29.8 3I0.8 3I0.8
na S5a 66.7 59.2 100.0
Total Ta a95.3 100.0
Missing Swstem 3 3.7
Total =1 100.0
health_treatment
Cumulative
Frequency Percent walid Percent Percent
walic yes 28 3485 35 4 35 4
na =1 53.0 54.6 100.0
Total 79 97.5 100.0
Missina System 2 2.5
Total =1 100.0




Descriptive Statistic=

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

Multivariate Tests®

Fartial Eta
Effect Walue F Hypothesis df Error df Sig. Squared
Channels Fillai's Trace B34 18.50a" 13.000 43.000 .0oo B34
Wilks' Lambda 166 18.50a" 13.000 43.000 .0oo B34
Hotelling's Trace 5037 185958 13.000 48.000 ooo 834
Roy's Largest Root 5037 18.599"° 13.000 48.000 ooo 834
Channels * group Pillai's Trace 725 2145 26.000 898.000 o004 363
Wilks' Lambda 383 2.276" 26.000 96.000 ooz 381
Hotelling's Trace 1.331 2.405 26.000 94.000 .001 400
Roy's Largest Root 1.066 4.017° 13.000 49.000 .0oo 516
Syllogism Fillai's Trace 036 22630 1.000 60.000 138 036
Wilks' Lambda 964 2263 1.000 60.000 138 036
Hotelling's Trace 038 2263 1.000 60.000 138 036
Roy's Largest Root 038 2263 1.000 60.000 138 036
Syllogism * group Pillai's Trace 032 .agsh 2.000 G0.000 L379 .032
Wilks' Lambda 968 aasP 2.000 60.000 L3749 .03z
Hotelling's Trace 033 aasP 2.000 60.000 L3749 .03z
Roy's Largest Root 033 aasP 2.000 60.000 L3749 .03z
Channels * Syllogism Pillai's Trace 165 730" 13.000 48.000 725 165
Wilks' Lambda 835 730" 13.000 48.000 725 165
Hotelling's Trace 198 730" 13.000 48.000 725 165
Roy's Largest Root 198 730" 13.000 43.000 725 165
Channels * Syllogism ™ Fillai's Trace 452 1.102 26.000 98.000 354 226
el Wilks' Lambda 592 1.108° 26.000 96.000 351 230
Hotelling's Trace 613 1.109 26.000 94 000 348 235
Roy's Largest Root 443 1.672° 13.000 49.000 [ak=E] 307

a. Design: Intercept + group
Within Subjects Design: Channels + Syllogism + Channels * Syllogism

b. Exact statistic

c. The statistic is an upper bound on F that yields a lower bound on the significance level

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.

Mauchly's Test of Spuhericit;ral
Measure: MEASURE_1

Epsilon®
Approx. Chi- Greenhouse-
Within Subjects Effect  Mauchly's W Square df Sig. Geisser Huynh-Feldt  Lower-bound
Channels 022 210872 90 .000 601 723 077
Syllogism 1.000 .0oo 0 . 1.000 1.000 1.000
Channels * Syllogism .030 194 669 90 .0o0 Ga4 783 o77

Tests the null hypothesis that the errar covariance matrix of the orthonormalized transformed dependentvariables is proportional
to an identity matrix,

a. Design: Intercept + group
Within Subjects Design: Channels + Syllogism + Channels * Syllogism

. May be used to adjustthe degrees of freedom for the averaged tests of significance. Corrected tests are displayed in the
Tests of Within-Subjects Effects table.



Measure: MEASURE_1

Tests of Within-Subjects Effects

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

Type ll Sum Partial Eta
Source of Squares df Mean Square F Sig. Squared
Channels Sphericity Assumed 1.210 13 093 12,677 .00o AT4
Greenhouse-Geisser 1.210 7816 155 12,677 .oon T4
Huynh-Feldt 1.210 9.397 129 12,677 0oo 174
Lower-bound 1.210 1.000 1.210 12,677 .0m AT4
Channels * group Sphericity Assumed A1 26 020 2677 .ooo 082
Greenhouse-Geisser A1 15631 033 2677 .00 .naz
Huynh-Feldt A1 18.794 027 2677 .0oo .08z
Lower-bound A1 2.000 .256 2677 077 .08z
Error{Channels) Sphericity Assumed 5728 780 007
Greenhouse-Geisser 5.728 466.940 012
Huynh-Feldt 5728 563.832 010
Lower-bound 5728 60.000 095
Syllogism Sphericity Assumed 082 1 092 2.263 138 038
Greenhouse-Geisser 082 1.000 0az2 2263 138 036
Huynh-Feldt 082 1.000 .09z 2.263 138 036
Lower-bound 082 1.000 .09z 2.263 138 036
Syllogism * group Sphericity Assumed 080 2 040 985 379 032
Greenhouse-Geisser 080 2.000 040 885 379 .03z
Huynh-Feldt .080 2.000 .040 885 .37e .03z
Lower-bound .080 2.000 040 .a8s 379 .03z
Error(Syllogism) Sphericity Assumed 2441 60 041
Greenhouse-Geisser 2.441 60.000 041
Huynh-Feldt 244 60.000 041
Lower-bound 2.441 60.000 041
Channels * Syllogism Sphericity Assumed 020 13 ooz 683 ABE 016
Greenhouse-Geisser .020 8.369 ooz 983 450 018
Huynh-Feldt .020 10173 .00z 983 458 016
Lower-bound 020 1.000 020 983 325 016
Channels * Syllogism * Sphericity Assumed 045 26 0oz 1.103 329 035
e Graznhouse-Ceisser 045 16737 003 1.403 247 035
Huynh-Feldt 045 20345 o002 1.103 340 035
Lower-bound 045 2.000 022 1.103 338 035
Error Sphericity Assumed 1.214 780 ooz
(SIEESS AT Greenhouse-Geisser 1214 502122 002
Huynh-Feldt 1.214 610.361 .00z
Lower-bound 1.214 60.000 020




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

Tests of Between-Subjects Effects

Measure: MEASLURE_1
Transformed Variable: Average

Type lll Sum FPartial Eta
Source of Squares df Mean Square F Sig. Squared
Intercept 937863 1 937.863  3B81.2498 .0oo 985
group 1722 2 BE1 3564 034 106
Errar 14.498 &0 242

Table S7. Estimated marginal means for group factor.

1. group
Measure: MEASURE_1
95% Confidence Interval
group Mean Std. Error Lower Bound  Upper Bound
ASD 695 020 654 735
ADHD 770 020 730 811
narmal 722 020 .GB2 763

Table S8. Estimated marginal means for Channels factor.

2. Channels
Measure: MEASURE_1
95% Confidence Interval

Channels Mean Std. Error - Lower Bound  Upper Bound
1 754 012 730 q7a
2 T26 012 703 7a0
3 T78 013 753 805
4 709 0186 678 740
G 722 o012 BAa7 747
[} J1 013 684 738
T a0 .o 27 q72
8 BBT 017 632 702
9 729 015 699 769
10 01 014 BT3 729
11 739 .01 T17 762
12 743 017 709 TJ77
13 732 014 704 759
14 T46 014 7149 774




Table S9. Estimated marginal means for Syllogism factor.

Measure:

Syllogism

3. Syllogism

MEASURE_1

Mean Std. Error

95% Confidence Interval

Lower Bound

Upper Bound

1
2

722
736

014
01

6493
J15

751
758

Table S10. Mixed ANOVA iteractions effects groups*channels.

4. group ™ Channels

Measure: MEASURE_1
85% Confidence Interval
group Channels Mean Std. Error Lower Bound Upper Bound
ASD 1 741 o021 699 783
2 E26 .0z1 G645 728
3 54 023 Fog To9
4 BT 2 027 G612 T26
) 699 o222 B56 742
5] EE3 023 BT 709
7 _FO6 o019 BET 745
=] 580 030 519 .640
=l G695 026 643 T46
10 BEE 024 619 17
11 T25 019 GEE TE3
12 Fov .02g9 548 FBS
13 FOT 0z4 660 T55
14 726 oz4 678 Ti4a
ADHD il 720 .0z1 Rl 822
2 FEO o021 718 801
3 B07 023 TE2 852
4 742 o027 688 796
5 .TE5 02z T22 209
& TE2 023 716 809
7 790 019 751 829
=] F7a 030 718 839
il TT3 026 22 .B25
10 T25 o0z4 BTG TT4
11 il .019 F32 810
1= T94 0zg T35 853
13 TE4 024 1T 811
14 TTE 024 T2 823
narmal 1 742 o021 _Foo 784
2 T34 .0z1 Ng=hed T7S
3 - 023 _F30 821
4 T13 027 G593 TET
) 7o o222 658 745
5] el 023 EE2 T54
7 53 o019 714 Tz
2 542 030 582 703
=l 718 026 BET 7vo
10 710 024 661 759
11 T22 o019 683 761
12 T29 .029 ET0 787
13 T24 0z4 BTT 7T
14 _T37 024 690 785




Table S11. Mixed ANOVA iteractions effects groups*syllogism

5. group * Syllogism
Measure: MEASURE_1
95% Confidence Interval
group Syllogism Mean Std. Error Lower Bound  Upper Bound

ASD 1 G678 025 629 728
2 712 019 G674 7449
ADHD 1 768 025 7149 818
2 Ji2 019 735 810
normal 1 7149 025 670 .TE9
2 725 019 .Gag 762

Table S12. Mixed ANOVA iteractions effects channels*syllogism

6. Channels * Syllogism

Measure: MEASURE_1
95% Confidence Interval

Channels  Syllogism Mean Std. Error  Lower Bound  Upper Bound
1 1 746 018 716 T76
2 763 012 739 786
2 1 714 015 684 T44
2 739 010 718 760
3 1 q72 016 740 804
2 786 013 761 a1
4 1 Jo7 o7 BT73 740
2 T 016 679 743
a 1 718 018 LN 748
2 726 012 702 750
G 1 703 016 BT1 735
2 719 013 693 745
7 1 742 014 715 770
2 757 012 732 781
8 1 BG4 018 B27 g1
2 (669 .01a 631 707
9 1 725 o7 B9 758
2 733 018 702 763
10 1 695 017 BG1 728
2 Jo7 014 B74 736
11 1 728 014 01 758
2 749 011 728 A
12 1 734 019 695 g72
2 753 016 721 785
13 1 718 018 682 753
2 T46 012 723 T69
14 1 T4 017 Ja7 T74

(o]

752 013 J27 Ji8




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

Measure

aroup

7. group ~ Channels ~ Syllogism
MEASILURE_1
9592 Confidence Interval

ASD

ADHD

naorrmal

Channels Syllogism Mean Std. Error Lower Bound Upper Bound
1 B T19 026 N=1-1-] FTA
2 TEe2 0z1 T2 =803
2 i G5 oE=1-) N=1-1=] F1=
2 T12 o1 e ETE Fas
2 ki Taz .02z N=1=1-] .Fog
=2 TES ozz T2z R=1-1-]
4 i 656 oza N=1-1-] Fza
2 579 oz Eza F=a
s i EELE] 027 E2s SFa
2 ToS 021 EET T52
6 i G657 ozs 501 F1z
2 GE9 ozz Eza F1a
7 i ik 024 =20 F2s
2 Ara=1-1 .oz21 N=1=}=] FTT
8 i 556 03z Lagaz N=k=1-]
2 G044 0=z s=s =111
a T s20 NoE=1-] =11 1]
2 .Tog9 o227 N=1-1-] Fe2
10 i 554 oz 596 T2
) G52 ozs B33 LTIz
11 i To1 oz2s N=r==1 Fs50
2 Tag 019 SF1 Fas
12 B [=1=1:) 033 s21 T54
2 726 ozs &7 -
13 i =R 0=1 =0 TE=
2 T2 NeE=1-] 2= TE=
14 ki T12 .ozg9 .E5a FTO
=2 T4a0 ozz N=r=-1=] FEa
1 i Tre 0z6 1] =31
2 Te1 021 .Fa0 EEF
2 i T52 026 .Foo 204
2 TET N-RN-] T3 =03
3 i s02 ozs Fas 857
2 212 ozz a-1=] B56
4 i T=29 N=E=1-] s21 FaT
2 Tas .oz2g .90 200
£ i TE3 0z27 F10 B16
2 TET 0z21 =11 210
& T Ts4a oz Eas R=1-1-]
2 FEA .oz22 F2E 218
7 i Tas 0z24 1=} E45
) T2 0z1 Fao =1
= i TE3 0=z Fi1a =aT
2 TTa 0=z Fos =T
a B TS oz 1=} B3T
2 Tea 0z27 F1s =21
10 i E=1-] NoE=1-] ETO0 =11
2 721 oz2s ETZ2 FT
11 ki TET .oz2s Fe 218
2 TS o1a ra=1-] s1z
1z i Taz 033 r=1-] 859
2 Tae oz _Fa 251
13 i TS 031 N=1=]s] 212
2 TTT 020 TET BT
14 i T3 oza F1s =31
2 Tre ozz T EEF
1 i T=29 k=1 =11 .Fao
2 Tas .oz21 Foa r-1-]
2 i T30 0z6 ETE Faz
2 TET o1 s 701 FTE
= T TTFO oz TS =13
2 720 .oz22 BT .2za
4 i T16 oz E58 FTA
) To9 ozs E5a FEa
5 i To= 027 Eao -1
2 FTo1 021 =11 Faz
& B =) ozs E43 T54
2 T18 ozz SBT3 Fe2
T i Ts2 024 Foa =11
2 Ts4a 021 Tz Fas
2 ki B53 o322 590 FAT
2 631 033 565 a6
a i T16 oza N=r=1-] FTa
2 721 027 EEe FTa
10 i .To=2 Nep=1=] Eaa rl=1°]
2 Ti18 025 N=1-1-] rl=1-]
11 i Tzo ozs &7 Fea
2 T4 01 @ EeT ez
12 i 721 0=z Es5s5 a-1-]
2 Ara=1-1 .oz2g .e21 721
13 i T11 031 G50 T2
2 TET .0zo EaT FTT
14 T T26 NoE=1-] ETE .Fas
2 =1} .oz2 .E9a Fe2
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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 52,b below shows the distribution of Ioq1 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 It =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 I1y¢a; 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 It =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 (&),
Distribution of I_(total_perm) (10000 permutations), for the case of MSE feature, valid type of syllogism (b).



