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Introduction

The purpose of this file is to you to reproduce our results of the Bayesian analyses of the correlations between
user variables and attitude ratings. These values are presented in the “Results”-section of the paper.

Authored by Nele Albers, Mark A. Neerincx, Nadyne L. Aretz, Mahira Ali, Arsen Ekinci, and Willem-Paul
Brinkman.

Setup

First, we load the packages that we need.

library(BayesianFirstAid) # For computing correlations
library(formatR) # For formatting

library(ggplot2) # For plots

library(pander) # For table

Data

We load the pre-processed data.

df = read.csv( "preprocessed_data.csv")

Next, we need to compute indices for the ease of and motivation to do the preparatory activities. For each
of these, participants rated two items on scales from -5 to 5.

# Multiply the difficulty rating by -1 so that we have an overall rating of ease
df$Ease = (df$MB_Easy - df$MB_Difficult)/2



# And similarly we multiply the unmotivated rating by -1
df$Motivation = (df$MB_Motivated - df$MB_Unmotivated)/2

Bayesian Analysis of Correlations

We will now conduct Bayesian analyses of the Pearson correlations between user variables and attitude
ratings.

First we compute the correlation between the ease of doing the activities and the rating for “willingness to
continue.”

set.seed(18) # For reproducibility
fit = bayes.cor.test(df$Ease, df$A3R_1)
print (summary (£it))

## Data

## df$Ease and df$A3R_1, n = 500

##

##  Model parameters

## rho: the correlation between df$Ease and df$A3R_1

## mu[1]: the mean of df$Ease

## sigma[1]: the scale of df$Ease , a consistent

##  estimate of SD when nu is large.

## mul[2]: the mean of df$A3R_1

## sigma[2]: the scale of df$A3R_1

## nu: the degrees-of-freedom for the bivariate t distribution
## xy_pred[1]: the posterior predictive distribution of df$Ease
## xy_pred[2]: the posterior predictive distribution of df$A3R_1

##

##  Measures

#Hit mean sd HDIlo HDIup %<comp %>comp
## rho 0.332 0.042 0.247 0.412 0.000 1.000
## mul[1] 2.452 0.109 2.253 2.677 0.000 1.000
## mu[2] 2.563 0.134 2.306 2.832 0.000 1.000
## sigmal1] 2.0563 0.083 1.884 2.211 0.000 1.000
## sigmal[2] 2.544 0.108 2.333 2.753 0.000 1.000
## nu 22.875 16.305 6.570 54.749 0.000 1.000
## xy_pred[1] 2.442 2.191 -1.794 6.798 0.126 0.874
## xy_pred[2] 2.544 2.697 -2.819 7.842 0.163 0.837

##

## *HDIlo’ and ’HDIup’ are the limits of a 95% HDI credible interval.

## ’Y<comp’ and ’%>comp’ are the probabilities of the respective parameter being
## smaller or larger than O.

##

## Quantiles

## q2.5% q25% median  q75% q97.5%
## rho 0.247 0.304 0.332 0.360 0.412
## mu[1] 2.240 2.377 2.451 2.526 2.665
## mu[2] 2.301 2.474 2.562 2.653 2.828
## sigmal1] 1.891 1.997 2.052 2.110 2.218
## sigmal2] 2.335 2.469 2.544 2.618 2.756
## nu 8.602 13.214 18.033 26.402 68.899
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# Mean, SD, HDI

ease_mean <- fit$stats[1, 1]
ease_SD <- fit$stats[1, 2]
ease_hdi_low <- fit$stats[1, 5]
ease_hdi_high <- fit$stats[1l, 6]

# Posterior probability that correlation s
# greater than 0
post_prob_ease <- fit$stats[1, 7]

print(paste("Posterior probability that the correlation is greater than 0:",
round (post_prob_ease, 5)))
## [1] "Posterior probability that the correlation is greater than 0: 0.99993"

This posterior probability can be evaluated based on the guidelines from (Chechile (2020)) and their extension
to posterior probabilities below 0.5 by (Andraszewicz et al. (2015)).

if (post_prob_ease < 0.0005){

evaluation_ease = "Nearing certainty against"
}else if (post_prob_ease < 0.005){
evaluation_ease = "Very strong bet against"
}else if (post_prob_ease < 0.01){
evaluation_ease = "Strong bet against - irresponsible to avoid"
}else if (post_prob_ease < 0.1){
evaluation_ease = "A promising but risky bet against"
}else if (post_prob_ease < 0.25){
evaluation_ease = "Only a casual bet against"



}else if (post_prob_ease < 0.5){

evaluation_ease = "Not worth betting against"
}else if (post_prob_ease < 0.75){
evaluation_ease = "Not worth betting on"
}else if (post_prob_ease < 0.9){
evaluation_ease = "Only a casual bet"
}else if (post_prob_ease < 0.95){
evaluation_ease = "A promising but risky bet"
}else if (post_prob_ease < 0.99){
evaluation_ease = "Good bet - too good to disregard"
Yelse if (post_prob_ease < 0.995){
evaluation_ease = "Strong bet - irresponsible to avoid"
}else if (post_prob_ease < 0.9995){
evaluation_ease = "Very strong bet"
}else if (post_prob_ease < 0.99995){
evaluation_ease = "Nearing certainty"
}elseq{
evaluation_ease = "Virtually certain"

}

evaluation_ease

## [1] "Nearing certainty"

Next we compute the correlation between the motivation to do the activities and the rating for “willingness
to continue.”

set.seed(18) # For reproducibility
fit = bayes.cor.test(df$Motivation, df$A3R_1)
print (summary (fit))

##  Data

## df$Motivation and df$A3R_1, n = 500

##

##  Model parameters

## rho: the correlation between df$Motivation and df$A3R_1

## mu[1]: the mean of df$Motivation

## sigma[1]: the scale of df$Motivation , a consistent

##  estimate of SD when nu is large.

## mul[2]: the mean of df$A3R_1

## sigma[2]: the scale of df$A3R_1

## nu: the degrees-of-freedom for the bivariate t distribution
## xy_pred[1]: the posterior predictive distribution of df$Motivation
## xy_pred[2]: the posterior predictive distribution of df$A3R_1

##

##  Measures

## mean sd HDIlo HDIup %<comp %>comp
## rho 0.476 0.035 0.405 0.543 0.000 1.000
## mu[1] 1.207 0.130 0.962 1.466 0.000 1.000
## mu[2] 2.479 0.124 2.236 2.720 0.000 1.000
## sigmal1] 2.754 0.092 2.577 2.940 0.000 1.000
## sigmal2] 2.644 0.092 2.468 2.825 0.000 1.000
## nu 60.250 33.119 13.106 126.245 0.000 1.000
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>%<comp’ and ’%>comp’ are the probabilities of the respective parameter being
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# Mean, SD, HDI

motiv_mean <- fit$stats[1l, 1]
motiv_SD <- fit$stats[1, 2]
motiv_hdi_low <- fit$stats[1, 5]
motiv_hdi_high <- fit$stats[1, 6]

# Posterior probability that correlation s
# greater than 0
post_prob_motiv <- fit$stats[1, 7]

print(paste("Posterior probability that the correlation is greater than 0:",
round (post_prob_motiv, 5)))
## [1] "Posterior probability that the correlation is greater than 0: 0.99993"

This posterior probability can be evaluated based on the guidelines from (Chechile (2020)) and their extension
to posterior probabilities below 0.5 by (Andraszewicz et al. (2015)).

if (post_prob_motiv < 0.0005){

evaluation_motiv = "Nearing certainty against"
}else if (post_prob_motiv < 0.005){
evaluation_motiv = "Very strong bet against"
}else if (post_prob_motiv < 0.01){
evaluation_motiv = "Strong bet against - irresponsible to avoid"
}else if (post_prob_motiv < 0.1){
evaluation_motiv = "A promising but risky bet against"
}else if (post_prob_motiv < 0.25){
evaluation_motiv = "Only a casual bet against"



}else if (post_prob_motiv < 0.5){

evaluation_motiv = "Not worth betting against"
}else if (post_prob_motiv < 0.75){
evaluation_motiv = "Not worth betting on"
}else if (post_prob_motiv < 0.9){
evaluation_motiv = "Only a casual bet"
}else if (post_prob_motiv < 0.95){
evaluation_motiv = "A promising but risky bet"
}else if (post_prob_motiv < 0.99){
evaluation_motiv = "Good bet - too good to disregard"
Yelse if (post_prob_motiv < 0.995){
evaluation_motiv = "Strong bet - irresponsible to avoid"
}else if (post_prob_motiv < 0.9995){
evaluation_motiv = "Very strong bet"
}else if (post_prob_motiv < 0.99995){
evaluation_motiv = "Nearing certainty"
Yelse{
evaluation_motiv = "Virtually certain"

}

evaluation_motiv

## [1] "Nearing certainty"
Now we calculate the correlation between quitter self-identity and the rating for “willingness to continue.”

set.seed(18) # For reproducibility
fit = bayes.cor.test(df$Quitter_Self Identity, df$A3R_1)
print (summary(fit))

##  Data

## df$Quitter_Self_Identity and df$A3R_1, n = 500

##

##  Model parameters

## rho: the correlation between df$Quitter_Self_Identity and df$A3R_1
## mu[1]: the mean of df$Quitter_Self_Identity

## sigma[1]: the scale of df$Quitter_Self_Identity , a consistent

##  estimate of SD when nu is large.

## mu[2]: the mean of df$A3R_1

## sigma[2]: the scale of df$A3R_1

## nu: the degrees-of-freedom for the bivariate t distribution

## xy_pred[1]: the posterior predictive distribution of df$Quitter_Self_Identity
## xy_pred[2]: the posterior predictive distribution of df$A3R_1

##

##  Measures

## mean sd HDIlo HDIup %<comp %>comp
## rho 0.093 0.047 0.002 0.185 0.022 0.978
## mu[1] 3.686 0.033 3.623 3.752 0.000 1.000
## mu[2] 2.558 0.131 2.306 2.813 0.000 1.000
## sigmal1] 0.711 0.029 0.654 0.767 0.000 1.000
## sigmal2] 2.543 0.107 2.326 2.748 0.000 1.000
## nu 20.400 12.185 6.854 42.981 0.000 1.000
## xy_pred[1] 3.676 0.754 2.183 5.147 0.000 1.000



## xy_pred[2] 2.555 2.706 -2.783 7.878 0.166 0.834
##
## ’HDIlo’ and ’HDIup’ are the limits of a 95J HDI credible interval.

##

>%<comp’ and ’%>comp’ are the probabilities of the respective parameter being

## smaller or larger than O.

##

## Quantiles

## 92.5% q25% median  q75% q97.5%

## rho 0.003 0.061 0.093 0.125 0.186

## mul1] 3.621 3.663 3.686 3.709 3.751

## mul[2] 2.303 2.470 2.558 2.646 2.811

## sigmal1] 0.656 0.690 0.710 0.731 0.770

## sigmal2] 2.330 2.473 2.544 2.615 2.753

## nu 8.656 12.914 16.909 23.800 50.924

## xy_pred[1] 2.185 3.187 3.677 4.169 5.152

## xy_pred[2] -2.803 0.809 2.562 4.274 7.873

#Hit mean sd HDIY, comp HDIlo HDIup %>comp
## rho 0.0934430 0.04701486 95 0 0.002189648 0.1854029 0.9778030
## mul[1] 3.6862472 0.03347483 95 0 3.622921593 3.7522262 0.9999333
## mul2] 2.5581636 0.13054866 95 0 2.305807593 2.8130587 0.9999333
## sigmal1] 0.7108535 0.02923348 95 0 0.654173382 0.7673809 0.9999333
## sigmal2] 2.5430111 0.10693696 95 0 2.326481303 2.7479707 0.9999333
## nu 20.4003752 12.18492038 95 0 6.853844955 42.9810161 0.9999333
## xy_pred[1] 3.6755762 0.75423254 95 0 2.182526451 5.1465316 0.9999333
## xy_pred[2] 2.5545915 2.70599257 95 0 -2.782894789 7.8776205 0.8338222
#it %<comp q2.5% q25% median q75%

## rho 2.219704e-02 0.002538719 0.06118693 0.09337381 0.1253303

## mul[1] 6.665778e-05 3.621327874 3.66349191 3.68617529 3.7085740

## mul2] 6.665778e-05 2.302611557 2.46950662 2.55779586 2.6461468

## sigmal1] 6.665778e-05 0.656185328 0.69037160 0.71024090 0.7309898

## sigmal2] 6.665778e-05 2.329814306 2.47268945 2.54371816 2.6149587

## nu 6.665778e-05 8.655873325 12.91378312 16.90897553 23.7995788

## xy_pred[1] 6.665778e-05 2.185140823 3.18720456 3.67701773 4.1692892

## xy_pred[2] 1.661778e-01 -2.803142623 0.80926032 2.56214711 4.2736655

## q97.5% mcmc_se Rhat n_eff

## rho 0.1860244 0.0005083177 1.000184 8598

## mul[1] 3.7509872 0.0003739524 1.000789 8046

## mul[2] 2.8112726 0.0018448916 1.002481 5005

## sigmal1] 0.7698032 0.0004845776 1.000126 3672

## sigmal2] 2.7526654 0.0017830102 1.000130 3603

## nu 50.9239292 0.3438086725 1.016007 1406

## xy_pred[1] 5.1521319 0.0062595509 1.000308 14555

## xy_pred[2] 7.8727133 0.0225261584 1.000177 14461

plot(fit)
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# Mean, SD, HDI

qi_mean <- fit$stats[1, 1]
qi_SD <- fit$stats[1, 2]
gi_hdi_low <- fit$stats[1, 5]
qi_hdi_high <- fit$stats[1, 6]

# Posterior probability that correlation s
# greater than 0
post_prob_qi <- fit$stats[1, 7]

print(paste("Posterior probability that the correlation is greater than 0:",
round (post_prob_qi, 2)))
## [1] "Posterior probability that the correlation is greater than 0: 0.98"

This posterior probability can be evaluated based on the guidelines from (Chechile (2020)) and their extension
to posterior probabilities below 0.5 by (Andraszewicz et al. (2015)).

if (post_prob_gi < 0.0005){

evaluation_qi = "Nearing certainty against"
}else if (post_prob_qi < 0.005){
evaluation_qi = "Very strong bet against"
}else if (post_prob_gi < 0.01){
evaluation_qi = "Strong bet against - irresponsible to avoid"
}else if (post_prob_qgi < 0.1){
evaluation_qi = "A promising but risky bet against"
}else if (post_prob_gi < 0.25){
evaluation_qi = "Only a casual bet against"
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}else if (post_prob_gi < 0.5){

evaluation_qi = "Not worth betting against"
}else if (post_prob_qi < 0.75){
evaluation_qi = "Not worth betting on"
}else if (post_prob_qgi < 0.9){
evaluation_qi = "Only a casual bet"
}else if (post_prob_qgi < 0.95){
evaluation_qi = "A promising but risky bet"
}else if (post_prob_qi < 0.99){
evaluation_qi = "Good bet - too good to disregard"
}else if (post_prob_qgi < 0.995){
evaluation_qi = "Strong bet - irresponsible to avoid"
}else if (post_prob_qgi < 0.9995){
evaluation_qi = "Very strong bet"
}else if (post_prob_qi < 0.99995){
evaluation_qi = "Nearing certainty"
Yelse{
evaluation_qi = "Virtually certain"
b

evaluation_qi

## [1] "Good bet - too good to disregard"

Summary

Below we print a summary of the correlations.

tab <- rbind(c("Ease of doing activities", "Willingness to continue",
paste(round(ease_mean, 2), "(", round(ease_SD, 2), ")"),
paste("[", round(ease_hdi_low, 2), ",", round(ease_hdi_high,
2), "1"), round(post_prob_ease, 5), evaluation_ease))

tab <- rbind(tab, c("Motivation to do activities", "Willingness to continue",
paste(round (motiv_mean, 2), "(", round(motiv_SD, 2), ")"),
paste("[", round(motiv_hdi_low, 2), ",", round(motiv_hdi_high,
2), "1"), round(post_prob_motiv, 5), evaluation_motiv))

tab <- rbind(tab, c("Quitter self-identity", "Willingness to continue",
paste(round(qi_mean, 2), "(", round(qi_SD, 2), ")"), paste("[",
round(qi_hdi_low, 2), ",", round(qi_hdi_high, 2), "1"),
round(post_prob_qi, 2), evaluation_qgi))

colnames(tab) = c("User variable", "Attitude question", "Mean (SD)",
"95% CI", "Post > 0", "Evaluation")

pander(tab, caption = "Results of Bayesian analyses of Pearson correlations between user variables and

Table 1: Results of Bayesian analyses of Pearson correlations be-
tween user variables and attitude ratings. (continued below)

User variable Attitude question Mean (SD)

Ease of doing activities Willingness to continue 0.33 (0.04)
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User variable Attitude question Mean (SD)

Motivation to do activities Willingness to continue 0.48 ( 0.04)
Quitter self-identity Willingness to continue 0.09 ( 0.05)
95% CI Post > 0 Evaluation
[0.25,0.41 ] 0.99993 Nearing certainty
[04,0.54] 0.99993 Nearing certainty
[0,0.19] 0.98 Good bet - too good to disregard
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