Executive functions predict verbal fluency scores in healthy participants
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Supplementary material

Supplementary Table S1: Overview of executive function test variables
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Description of Partial Least Squares computations

Partial least squares regression (PLS) is an extension of the multiple linear regression model and is closely related to principal components regression 73. The aim of this method is to find a linear regression model which describes the relationship between dependent and a set of predictive variables. Additionally, PLS creates weight relations that capture most information of the predictive variables. In particular, the dimensionality of the regression problem gets reduced while using fewer components than the original number of variables 74. Applying PLS in this study, EF scores were used as a set of features to predict the VF sum score label. Similar to the RVM computations both the correlation of true and predicted values and the influence of the most predictive variables were analyzed. 
Results of Partial Least Squares computations

[bookmark: _GoBack]The correlation of true and predicted values was r = 0.35 (p < 0.0001) (Figure S2). 
[image: ]
Supplementary Figure S2: Correlation of true and predicted verbal fluency sum scores applying Partial Least Squares algorithm

In order to quantify the contribution of the different EFs variables to VF performance, features with significant model weights should get identified. Applying approximate permutation test none of the features revealed a significant p value (Table S3). 


Supplementary Table S3: Overview of permutation test results after applying Partial Least Squares regression
[image: ]
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Test

Variable

p-value of model weights after permutation test

Trail Making test

Raven’s Standard Progressive Matrices

Wisconsin Card Sorting Test

Tower of London

Cued Task Switching

N-back non verbal

Non-verbal learning test

Corsi Block Tapping Test

WAF-G

WAF-R

Stop Signal Task

Simon Task

Stroop Test

Hormones

Process time partA

Process time partB

Diference part B-A [seconds]
Quotient B/A

Correct items
process time

Number of errors

Number of perseveration errors
Number of errors (non perseveration)
Timeouts

Planning ability

Number of correct responses
Changed his/her mind, self-correction
Choice of wrong pole

Choice of blocked pole
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Switch costs (reaction time switch tasks - reaction time in

non-switch tasks) [seconds]

Number of errors
Timeouts
Errors of items which are incongruent

Correct items

Number of commission errors

Number of errors

Mean reaction tine of correct items [seconds]
Mean reaction time of errors [seconds]

Sum of correct responses
Sum of false responses

Sum of difference between correct minus false responses

Process time

Block span
Correct items
False items
Missed items
Sequency errors

Number of missed items (unimodall visual)

Number of false alarm (unimodal visual)

Mean reaction time (unimodal visual) [ms]

Number of missed items (crossmodal visual/auditive)
Number of false alarm (crossmodal visual/auditive)
Mean reaction time (crossmodal) [ms]

Mean reaction time (unannounced items) [ms]
Number of missed items (correct announced items)
Mean reaction time (correct announced items) [ms]
Number of missed items (wrong announced items)
Mean reaction time (wrong announced items) [ms]
Mean reaction time (short SOA) [ms]

Mean reaction time (long SOA) [ms]

Number of errors

Reaction time [seconds]
Mean stop signal delay [seconds]

Stop signal reaction time (mean reaction time - mean stop

signal delay) [seconds]
Number of commission errors
Number of ommission errors

Reaction time difference (reaction time incongruent -
reaction time congruent items) [seconds]

Number of errors in compatible items
Number of errors in incompatible items

Reading interference [seconds]

Naming interference [seconds]
Interference-difference [seconds]

Number of false reactions (reading-baseline)
Number of false reactions (naming-baseline)
Number of false reactions (reading-interference)
Number of false reactions (naming-interference)
Process time

Cortisol
Estradiol
Testosterone
Progesterone

0.2

0.18
0.34
0.53

0.07
0.18

0.14
0.27
0.15
0.33

0.97
0.73
0.54
0.35
0.97
0.5

0.98
0.3

0.31
0.35

0.56
0.56

0.63
0.94

0.83
0.54
0.36
0.21

0.97
0.85
0.74
0.06
0.15
0.48

0.38
0.9

0.96
0.73
0.96
0.67
0.86
0.6

0.96
0.43

0.57
0.55
0.64

0.52
0.36
0.3

0.89
0.12
0.35
0.91
0.87
0.65
0.84
0.08

0.31
0.32
0.5

0.96









Test Variable

p-value of model weights after permutation test

Trail Making test

Process time partA 0.2

Process time partB 0.18

Diference part B-A [seconds] 0.34

Quotient B/A 0.53

Raven´s Standard Progressive Matrices

Correct items 0.07

process time 0.18

Wisconsin Card Sorting Test

Number of errors 0.14

Number of perseveration errors 0.27

Number of errors (non perseveration) 0.15

Timeouts 0.33

Tower of London

Planning ability 0.97

Number of correct responses 0.73

Changed his/her mind, self-correction 0.54

Choice of wrong pole 0.35

Choice of blocked pole 0.97

Choice of impossible position 0.5

Cued Task Switching

Switch costs (reaction time switch tasks - reaction time in 

non-switch tasks) [seconds]

0.98

Number of errors 0.3

Timeouts 0.31

Errors of items which are incongruent 0.35

N-back non verbal

Correct items 0.56

Number of commission errors 0.56

Number of errors 1

Mean reaction tine of correct items [seconds] 0.63

Mean reaction time of errors [seconds] 0.94

Non-verbal learning test

Sum of correct responses

Sum of false responses

Sum of difference between correct minus false responses

Process time

Corsi Block Tapping Test

Block span 0.83

Correct items 0.54

False items 0.36

Missed items 0.21

Sequency errors

WAF-G

Number of missed items (unimodall visual) 0.97

Number of false alarm (unimodal visual) 0.85

Mean reaction time (unimodal visual) [ms] 0.74

Number of missed items (crossmodal visual/auditive) 0.06

Number of false alarm (crossmodal visual/auditive) 0.15

Mean reaction time (crossmodal) [ms] 0.48

WAF-R

Mean reaction time (unannounced items) [ms] 0.38

Number of missed items (correct announced items) 0.9

Mean reaction time (correct announced items) [ms] 0.96

Number of missed items (wrong announced items) 0.73

Mean reaction time (wrong announced items) [ms] 0.96

Mean reaction time (short SOA) [ms] 0.67

Mean reaction time (long SOA) [ms] 0.86

Number of errors 0.6

Stop Signal Task

Reaction time [seconds] 0.96

Mean stop signal delay [seconds] 0.43

Stop signal reaction time (mean reaction time - mean stop 

signal delay) [seconds] 0.57

Number of commission errors 0.55

Number of ommission errors 0.64

Simon Task

Reaction time difference (reaction time incongruent - 

reaction time congruent items) [seconds]

0.52

Number of errors in compatible items 0.36

Number of errors in incompatible items 0.3

Stroop Test

Reading interference [seconds] 0.89

Naming interference [seconds] 0.12

Interference-difference [seconds] 0.35

Number of false reactions (reading-baseline) 0.91

Number of false reactions (naming-baseline) 0.87

Number of false reactions (reading-interference) 0.65

Number of false reactions (naming-interference) 0.84

Process time 0.08

Hormones

Cortisol 0.31

Estradiol 0.32

Testosterone 0.5

Progesterone 0.96
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