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Abstract: This paper explores enduring influences on life satisfaction using empirical analysis of
World Values Survey (WVS) data (four versions of the most comprehensive dataset, namely 1.6, 2.0,
3.0 and 4.0). Five significant values emerged—financial satisfaction, happiness, freedom of choice,
health, and democracy. Through rigorous selection processes and various statistical techniques, a
subset of three determinants resulted, along with consecrated socio-demographic variables such
as age, gender, marital status, social class, and settlement size. Advanced methodologies such as
feature selection, random and non-random cross-validations, overfitting removal, collinearity and
reverse causality checks, and different regressions served to evaluate and validate robust models.
Nomograms helped to predict life satisfaction probabilities. The findings contribute to understanding
life satisfaction dynamics and offer practical insights for future research and policy.

Keywords: life satisfaction; feature selection; cross-validation; overfitting; collinearity; reverse
causality; regression and classification models

1. Introduction

Life satisfaction seems to be a complex and subjective concept that can vary greatly
from person to person and can depend on many factors such as personal values, rela-
tionships, health, financial situation and stability, and life experiences. As evidence of its
subjective specificity, the related concept of “subjective well-being” was also considered
and discussed as most dependent on perspective [1], the relationship between the desired
and the real [2], and, ultimately, cultural differences [3] and how individuals understand
concepts such as life meaning and subjective well-being [4]. While some people find happi-
ness in money [5] and material possessions [6–8], others find it in spiritual or emotional
fulfillment [9]. Life satisfaction does not seem to be under the governance of a single
formula. Moreover, its attainment varies from person to person, and individuals must
discern what brings them fulfillment and happiness and actively pursue those aspects in
their personal lives. There could also be general and specific patterns for this satisfaction.
As for the first category, a consistent amount of high levels of life satisfaction is reported (a
share of almost 70%) as resulting from the answers of respondents from 108 countries in
the latest version (v.4.0) of the most comprehensive dataset from the World Values Survey,
covering almost the entire period from 1981 to 2022.

The study of life satisfaction is not something new. Historically, this research line
can be rooted in the 18th century [10], associated with Enlightenment thought. From this
point of view, the purpose of existence is life itself rather than serving the ruler or God.
Therefore, self-improvement and happiness become central values in a society responsible
for providing citizens with what is necessary for a good life. The same conviction mani-
fested a century later in the form of the Utilitarian Creed that the best society is that which
offers the greatest happiness for the highest number of people and inspired large-scale
attempts to carry out social reform and influenced the development of the welfare state
two centuries later [11,12]. The overall progress started with creative efforts to build a better
society, translated first into attempts to avoid ignorance, disease, hunger, and poverty, as
well as increasing the level of literacy and controlling diseases and epidemics, and later into
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ways to ensure a good life for all, and a good material standard of living through monetary
earnings, income security, and income equality. The latter has given rise to much social
research on poverty and social inequality [13,14]. Later, the term quality of life emerged in
the context of new themes related to the limits to economic growth and post-materialism.

Regarding differences between life satisfaction and happiness [15], the latter is often
described as a more momentary and emotional state [16–19], often influenced by external
factors such as events, experiences, or possessions. It can be short-lived and fluctuate
frequently. On the other hand, life satisfaction is a more enduring and cognitive evaluation
of a particular life as a whole (overall happiness) [20–23]. It encompasses many factors,
including an individual’s overall sense of purpose, relationships, financial stability, health,
etc. Life satisfaction tends to be a more stable and long-term assessment of happiness. It is
worth noting that while there is often an overlap between happiness and life satisfaction,
they are not the same thing and can exist independently of each other. One can feel happy
at a particular moment but still have low life satisfaction or vice versa.

Moreover, life satisfaction, as a key component of well-being, can be categorized
into eudaimonic well-being, which emphasizes meaning, self-realization, or excellence,
and hedonic well-being, which focuses on pleasure and the avoidance of pain [24]. In
addition, the Cybernetic Value Fulfillment Theory posits that well-being is the fulfillment
of psychologically integrated, nonconflicting values unique to each individual [25].

Other studies also indicate the role of socio-demographic and individual features [26–28].
They emphasize influences from this category, such as age, gender [29], psychological
features, lifestyle, participation in leisure activity, and satisfaction related to spending free
time or leisure satisfaction [30].

The disciplinary perspectives that this article takes can be identified as:
A-Social Sciences (Psychology and Sociology): (1) Focus on life satisfaction as a psycho-

logical construct; (2) Analysis of values such as happiness, freedom of choice, health, and
democracy as determinants of life satisfaction; (3) Use of World Values Survey (WVS) data
to explore enduring influences on life satisfaction; (4) Incorporation of socio-demographic
variables (age, gender, marital status, social class, settlement size) to understand variations
in life satisfaction; (5) Contribution to understanding life satisfaction dynamics from a
sociological perspective.

B-Economics: (1) Examination of financial satisfaction as a key determinant of life
satisfaction; (2) Economic analysis of the impact of financial well-being on overall life
satisfaction; (3) Statistical techniques and advanced methodologies (feature selection, re-
gressions, nomograms) used to model and predict life satisfaction probabilities; (4) Practical
insights for economic policy based on empirical findings.

C-Statistics and Data Science: (1) Application of advanced statistical techniques (fea-
ture selection, random and non-random cross-validation, overfitting removal, collinearity
checks, reverse causality checks) to analyze World Values Survey data; (2) Utilization
of different regression models to evaluate and validate robust models of life satisfac-
tion; (3) Nomograms as a tool for visualizing and predicting life satisfaction probabilities;
(4) Emphasis on rigorous data analysis and methodological approaches in social
sciences research.

D-Policy and Governance: (1) Practical implications for policymaking based on insights
into determinants of life satisfaction; (2) Implications for democratic governance and social
policies related to happiness, freedom of choice, and health; (3) Contribution to evidence-
based policy decisions regarding socio-demographic factors affecting life satisfaction.

These disciplinary perspectives collectively highlight the multidimensional
approach taken in this article to understand life satisfaction dynamics, combining in-
sights from psychology, sociology, economics, statistics, data science, and policy and
governance implications.

The article further reviews the literature on the perceptions related to life satisfaction.
Then, it describes the data and methodology used before presenting and discussing the main
findings in a dedicated section. The latter captures the focus of the current study, namely the
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discovery of the most resilient influences related to life satisfaction, and this is achieved by
eliminating redundancies after performing many robustness checks in advance.

2. Related Work

Life satisfaction is more liable to shifts in aspiration level [31] when compared to hap-
piness, thus reducing the comparability of the resulting indices. Moreover, life satisfaction
is the evaluation of personal life as a whole, not simply the current level of happiness [32].

Among other scholars, refs. [33,34] emphasized that health is usually significantly
correlated with life satisfaction. According to some other authors [35,36], higher levels of
freedom of choice and control are usually strongly associated with life satisfaction.

From other perspectives [37,38], those with higher levels of financial satisfaction are
also more inclined to show higher levels of life satisfaction.

According to other scholars, those more inclined and exposed to democracy as an
expression of the will of the people [39] and also of the subjectivity of society [40] or
as a crucial way to realize human rights [41], are also more likely to be satisfied with
their lives [42,43].

The consecrated socio-demographic features [44] are also significant influences as-
sociated with this type of satisfaction. For instance, some researchers [45–49] invoke the
U-shape when it comes to the graphical representation of the influence of age on life satis-
faction, with high levels of life satisfaction in young adulthood, a gradual decline in middle
age with a minimum of being satisfied with life between 40 and 60 years of age, and then an
increase in later life. Other studies [50] have found a more complex relationship between
age and life satisfaction, with multiple peaks and valleys throughout life. Concerning the
relation between gender and this type of satisfaction, it seems the latter also depends on the
stability or transitions in marital status [51]. Other studies revealed significant correlations
between personality, self-esteem, and life satisfaction [52] or between optimism-related
variables, goal orientation, and the same type of satisfaction [53].

A salient and succinct point from this literature review is that life satisfaction is deter-
mined by multiple factors, including happiness, health, autonomy, economic contentment,
democracy, and democratic values, Big Five personality traits, and socio-demographic
characteristics, with significant correlations observed between these variables and overall
life satisfaction.

Consequently, the main hypotheses of this paper are:

H1. Happiness is closely related to life satisfaction, even if it is far from acting as synonymous
with it [54].

H2. Good health [55] and freedom of choice and control [56,57] are strongly related to well-being,
happiness, and this type of satisfaction [58].

H3. Financial choice and satisfaction are closely associated with well-being, the latter being
considered more than just happiness and life satisfaction [59]. Therefore, the first two are also related
to being satisfied with life.

H4. Democratic values [60] positively correlate with increased life satisfaction.

H5. Some of the consecrated socio-demographic factors may also predict life satisfaction [61–63].

In terms of identified research gaps, most of the existing quantitative studies use data
limited in terms of time (a questionnaire at a precise moment in time, a questionnaire
applied within a given period/wave) or space (only one country or continent, or at most
comparisons between several countries or between a limited number of regions). More-
over, most of the existing papers do not have the stated purpose of identifying the core
intersecting predictors of life satisfaction starting from a dataset so varied in time, space,
and consecrated socio-demographic features of respondents. Added to this is the fact that
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most studies do not use simultaneous cross-validation according to random (10-fold) and
non-random criteria (both socio-economic criteria and different versions of the dataset).

3. Materials and Methods

This article started from one of the most comprehensive World Values Survey (WVS)
datasets. The latter (version 4.0, WVS_TimeSeries_4_0.dta) includes 1045 variables and
450,869 raw observations. It served all selection rounds. Three other versions have been
used just in the first selection round (Adaptive Boosting in Rattle), namely: version 3.0
(WVS_TimeSeries_1981_2022_Stata_v3_0.dta, 1,041 variables and 440,055 observations, avail-
able online on the WVS site until the end of 2022), version 2.0 (WVS_TimeSeries_1981_2020_
stata_v2_0.dta, 1072 variables, and 432,482 records) and 1.6 (WVS_TimeSeries_stata_v1_6.dta,
1045 variables, and 426,452 observations), the latter two still available on the WVS site,
namely https://www.worldvaluessurvey.org [accessed on 9 January 2023]. Their .csv ex-
ports1 were preceded by designing, testing, and running a script sequence2 responsible for
removing the DK/NA [64] values (Do not Know/No Answer/Not Applicable coded by
WVS as negative ones, artificially increasing the scales, and not beneficial for selections,
Figure 1 and Table ??, Appendix A) of all variables and also by a simple binary derivation3

(A170bin) of the original variable to analyze (A170, Satisfaction with your life). And this
applies considering the two symmetric halves of its original scale (1–5 for 0, and 6–10
for 1, Table ??, Appendix A). Moreover, the option to generate numerical values for la-
beled variables (instead of the text) was enabled when exporting (e.g., export delimited using
“F:\data\WVS-TS4_A170bin.csv”, nolabel replace). Figure 1 visually depicts the frequency
counts of variables, including the target variable A170 (life satisfaction), before and after
correcting an artificial scale increase caused by initially encoding “Don’t Know” (DK) or
“Not Applicable” (NA) responses as negative numbers in the dataset. This correction process
is applied uniformly across all variables, illustrating how it impacts the distribution patterns
and ensuring that subsequent analyses are based on accurately scaled data. The figure plays
a critical role in demonstrating the methodological step taken to enhance the reliability and
validity of analyses related to life satisfaction and other variables in the dataset.

The next step was to load these .csv exports into the Rattle interface (version
5.5.1—started using two commands in R, namely library(rattle) and rattle()), then set
A170bin as the target, ignore its source (A170) from the list of inputs, and apply the
Adaptive Boosting technique for the decision tree classifiers [65]. This step ran [66,67] for
four versions of this most comprehensive dataset of WVS (v4.0, 3.0, 2.0, and 1.6) using
default settings (online available at https://tinyurl.com/2wrd3ju6 [accessed on 19 June
2024]). The purpose was to discover the most resilient related variables at the intersection
of those four versions (cross-validation considerations). The latter was the 1st selection
round (9 resulting variables—Figure 2).

Other alternative selections applied only to the most recent and comprehensive version
(4.0) and starting after the same DK/NA treatments considered:

(a) The use of the Naïve Bayes classification algorithm inside the Microsoft DM add-in
for spreadsheets (Figure 3) that works together with SQL Server Analysis Services
2016 (as model persistence layer) in a Windows 10 Professional X64 virtual machine
(VM—Oracle Virtual Box) configured with 16 GB of RAM of those 32 of the physical
machine (Windows 8.1 Professional X64 used for Adaptive Boosting) and two physical
cores of those four (Intel Core I7 4710HQ CPU);

(b) The use of filter options applied to the results of a correlation command (PCDM) for
selections in Stata 17 (invoked for both forms of the target variable, namely A170
and A170bin, Figure 4) inside the same VM. First, they meant a minimum threshold
of 0.1 [68] for the absolute values of pairwise correlation coefficients [69] between
each recoded variable from the previous step and the one to analyze. In addition,
a maximum accepted p-value (max p = 0.001) and a minimum support afferent to a
minimum number of valid observations for the target variable (at least half the total
corresponding number—444,917/2, Figure 4) for each pair.

https://www.worldvaluessurvey.org
https://tinyurl.com/2wrd3ju6
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Only seven (7) variables proved to be the most resilient at the intersection of Adaptive
Boosting (Rattle in R), Naïve Bayes (Analysis Services), and PCDM (Stata). These are A008,
A009, A173, C006, E235, E236, and X047_WVS. From these seven, only the first six were
confirmed (successive invocations until no loss in selection) when using CVLASSO (for
performing random cross-validation) and RLASSO (for removing overfitting) available after
installing the LASSO package [70], and the BMA (Bayesian Model Averaging) command in
Stata 17 for both forms of the target variable (S002VS set as an auxiliary influence in BMA).

Additionally, some consecrated socio-demographic variables served non-random
cross-validation and later as control. For the first (non-random cross-validation), these
variables helped mixed-effects models [71–73] in Stata 17 MP (64-bit version). Such models
included both fixed effects (the remaining six variables after the previous selection phases)
and random ones (clusters on gender, age, marital status, number of children, education
level, income level, professional situation, settlement size, country, and survey year, all as
socio-demographic variables, bottom of Table A1, Appendix A).

The immediate selection phase measured the existing collinearity between the remain-
ing influences (those six above). First, a matrix with correlation coefficients augmented
with intensity bars has been generated only for these six remaining influences [68]. In
addition, ordinary least squares (OLS) regressions served the same purpose by measuring
the computed VIF (Variance Inflation Factor) against (Equation (1)) the maximum accepted
VIF threshold of the model [74,75] for all combinations of two influences of those 6 (com-
binations of n = 6 taken by k = 2, meaning 15 possibilities—Equation (2)). E235 and E236
emerged as being collinear at this point.

Model’s maximum accepted VIF = 1/(1 − model’s R-squared) (1)

C(n,k) = n!/(k!(n − k)!) (2)

where: C(n,k) is the number of combinations of n taken by k;

n! is “n—factorial” or 1 × 2 × . . . × n;
k! is “k—factorial” or 1 × 2 × . . . × k;
(n − k)! is “(n − k)—factorial” or 1 × 2 × . . . × (n − k).

In addition, to choose between these two, logistic regressions have been used. The
variable that is responsible for generating models with more explanatory power/larger
R-squared [76] and more information gain/smaller values for both AIC and BIC [77] was
preserved (e.g., E236).

Additionally, two prediction nomograms [78] resulted (one simple and another one
augmented with additional details to become self-explanatory) when using the nomolog
command (after its previous installation using a specific installation syntax, namely net
install st0391, replace from (http://www.stata-journal.com/software/sj15-2) [accessed on 19 June
2024] and considering the most stalwart remaining influences.

Moreover, each consecrated socio-demographic variable previously used for cross-
validation (except S003—country code, which consists of numbers not corresponding to
a particular intensity scale) served controlling purposes (new models). The latter meant
adding them one by one on top of the existing most robust models (the most resilient
influences emerging after the previous selection round or the core models) and separately
(one per model).

In addition, for each variable in the core and socio-demographic category above, a two-
way graphical representation (scatter chart) was automatically generated by considering
each corresponding relationship with the outcome variable (life satisfaction in its scale
format tabulated on average by peculiar criteria using the tabstat command in Stata).

Finally, reverse causality checks were performed using ordinal logit (ologit) regressions
and the scale form of the target variable corresponding to life satisfaction (A170osc). In
each of these regressions that considered only one of the remaining input variables, the
latter served both as input and outcome, interchanging these roles with A170osc (regression
pairs). A larger R-squared (representing smaller differences between the observed data and

http://www.stata-journal.com/software/sj15-2
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the fitted values/theoretical model) and/or a lower AIC and BIC (better fit and smaller
information loss) for the resulting models are an indication that each of the remaining
variables to further select are more likely to be determinants of A170osc rather than vice
versa (determined by it).

The reporting of results mainly benefited from the estout prerequisite package (ssc
install estout, replace) with support for both the eststo and esttab commands [79,80], allowing
the direct generation of tables (in the console and as external files, respectively) with default
performance metrics and some additional ones [81] for well-known statistical models.

A persistent Google Drive online container4 keeps all processing and analysis script
sequences together with all intermediary results necessary for this study and demos acting
as short tutorials [82] able to capture and show at least the dynamics of some selections and
supporting this research. Moreover, due to the unavailability of a preview after sharing,
the URL for each script has been altered to allow a one-step download (the specific syntax
ending with <<&export=download>>). The latter means that no further confirmation
is required.

This paper also relied on several multimedia elements [83–86]. The latter meant
combining text, tables, script sequences, graphs or charts including scatter plots and
magnitude lines or bars, video captures, and, in addition, visual synthesis and
emphasis methods.

The entire methodology used in this paper also stands on three scientific principles:
replicability/reproducibility [87,88], triangulation [89,90], and cross-validation [91–93].

4. Results

After performing the first selection step using Adaptive Boosting (in the Rattle library—
https://rattle.togaware.com of R) on four versions of the WVS dataset, a set of 10 intersect-
ing variables resulted (Figure 2).

As seen in all four sources (online at https://tinyurl.com/2wrd3ju6) of Figure 2, one
way to look at the relevance of the resulting variables is by considering their corresponding
frequencies of use in the tree construction behind the Adaptive Boosting technique.

Moreover, this was also the first selection round based on cross-validation considering
different (increasing) numbers of observations for those four versions of the source dataset
with more and more data and the intersecting set of influences found for them (raw
individual results online at https://tinyurl.com/2wrd3ju6 [accessed on 19 June 2024] and
synthesis in Figure 2).

The results of applying the first alternative selection based on Naïve Bayes classifica-
tion in Microsoft DM and Analysis Services on version 4.0 (the most comprehensive one)
of the WVS dataset (after removing DK/NA values) was a dependency network (Figure 3).
Only eight of those nine influences above (all at the intersection of those four columns in
Figure 2, except for D002) are present in this network.

Next, some filters served the selections when performing correlations using the PCDM
custom command in Stata [69] on the same WVS dataset (the most recent and compre-
hensive version, 4.0). For instance, min.abs.correl.coeff. = 0.10, min.N = 222,459 (=round
of 444,917/2, where 444,917 is the number of valid observations for the target variable,
as seen on the top-right and bottom of Figure 4), and maximum p-value of 0.001. The
results (Figure 4) indicate only seven of those nine remaining variables above (all bolded
in Figure 2 except for D002—low support, meaning just 26,459 observations as seen in
the description of variables and general statistics, Tables A1 and A2, Appendix A, and
S002VS—low correlation coefficients below the threshold value of 0.10).

The next concern was to start from the same nine robust common influences (Figure 2)
and perform random cross-validation (cvlasso), selections based on removing overfitting
(rlasso), and BMA selections (which report posterior inclusion probabilities—PIP, preferably
as close to 1 as possible), all three5 until convergence (no loss) and considering both forms
(binary and scale) of the target variable (A170 and A170bin). Cvlasso used both the lse
option (largest lambda for which MSPE or the Mean Squared Prediction Error is within one

https://rattle.togaware.com
https://tinyurl.com/2wrd3ju6
https://tinyurl.com/2wrd3ju6
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standard error of the minimal MSPE) and the lopt one (the lambda that minimizes MSPE).
After this stage, those seven variables above persisted (all in Figure 2 except for D002
and S002VS).
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Next, three rounds6 of non-random cross-validation run using mixed-effects modeling.
For the first such round7, just one variable, namely X047_WVS (scale of incomes) of the
remaining seven (the ones bolded in Figure 4) acting as fixed effects lost significance
(nine from eleven models/scenarios with A170 set as target). And this was observed
because of considering many clustering criteria/random effects (the consecrated socio-
demographic variables mentioned in the previous section) and two mixed-effects regression
types (both melogit for the binary form of the response variable and meologit for the one
having values on a scale). If considering only the remaining six as fixed effects8 (all bolded
in Figure 4 except for X047_WVS—2nd round of non-random cross-validation), there was
no loss in significance no matter the clustering criteria.

To additionally validate the simultaneous removal of both X047_WVS and S002VS
at the previous steps (D002—no longer considered due to its low number of valid ob-
servations), an additional set of non-random cross-validation (3rd round of non-random
cross-validation) based on both melogit and meologit has been performed (8 fixed effects
and other ten clustering variables—Table A3, Appendix A). Those six remaining influences
above proved to be robust (in terms of no loss of significance) in this additional round,

https://tinyurl.com/4vjzdz8p
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namely A008, A009, A173, C006, E235, and E236. The other two failed at least in one
scenario: X047_WVS when cross-validating using most consecrated socio-demographic
variables as cluster criteria except for age (X003) and the number of children (X011) and
considering the scale form of the target variable (A170), while S002VS (chronology of EVS-
WVS waves) when cross-validating using the highest educational level attained (X025), the
country code (S003), and the survey year (S020) as cluster criteria and considering both
forms of the target variable (A170bin and A170).
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Figure 4. Results of a selection command (PCDM) based on pairwise correlation and additional filters
on magnitude, support, and significance for the WVS dataset, version 4.0 (Stata script at https://
drive.google.com/u/0/uc?id=1KNUTR0iYoPzytIF2wr2s2aPE6uz4joLI&export=download [accessed
on 19 June 2024]).

Next, when verifying the existing collinearity using the first method, a matrix with
correlation coefficients and a minimum visual augmentation using intensity bars for the
remaining six influences emerged (Figure 5—all Pearson correlation coefficients are signifi-
cant at 0.1‰). The latter (as absolute values) shows no evidence of collinearity if considering
0.1 and 0.39 as the lower and upper limits for weak correlation, while 0 and 0.1 as the ones
for negligible correlation [68].

In addition, OLS max.Comput.VIF against OLS max.Accept.VIF (Equation (1)) for
models with all six previously tested influences (Figure 5) at once (model 1 in Table A4,
Appendix A) and additionally taken each two (models 2–16 in Table A4, Appendix A)
in all 15 combinations (Equation (2)) served to discover further evidence of collinearity.
The removal decision considered one of the two variables. These are E235 and E236,
namely the importance of democracy as own value and democracy as perceived in own
country, respectively (model 16 in Table A4, Appendix A, namely the only one for which
OLSmaxComputVIF > OLSmaxAcceptVIF) [81].

After performing additional logit regressions, E236 brought higher accuracies (AUC-
ROC of 0.8350 and 0.8351) and R-squared values (0.2645 and 0.2649) together with better fit
due to lower AIC and BIC values than E235 (AUC-ROC of 0.8340 and 0.8345, R-squared of
0.2624 and 0.2638). And this was recorded when considering the binary form of the target
variable (model 3 vs. model 4 for comparable support due to the same number of obser-
vations using a filtering condition on the variable dropped, and model 5 vs. 6 for all but
different numbers of available responses and no filtering condition—Table A5, Appendix A).

https://drive.google.com/u/0/uc?id=1KNUTR0iYoPzytIF2wr2s2aPE6uz4joLI&export=download
https://drive.google.com/u/0/uc?id=1KNUTR0iYoPzytIF2wr2s2aPE6uz4joLI&export=download
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In the case of additional ologit regressions, the models keeping E235 and dropping E236
had a better R-squared than those keeping E236 and dropping E235. However, the same
did not apply in terms of information gain. Consequently, the balance is inclined towards
keeping E236 at the expense of removing E235 (the other democracy-related variable).
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As support, 234,223 valid intersecting observations (meaning 51.95% of the total
number of records for the entire dataset) corresponding to the last three waves were behind
the first core model (model 5, Table A5, Appendix A). And this is because all five most
resilient influences and the response variable were considered simultaneously only in these
three waves (2005–2009, 2010–2014, and 2017–2022), E236 having no observations9 for the
first four. The same happened if removing E236 and preserving E235 with a slight increase
in the number of responses (more than 245,000 valid intersecting observations—model 6,
Table A5, Appendix A) and a slight decrease in terms of accuracy of classification (AUC-
ROC = 0.8345). If removing both E235 and E236 (model 2, Table A5, Appendix A), the
support increases to 410,513 non-null intersecting observations (meaning 91.05% from
the total number, namely 450,869, and also 92.26% from those 444,917 valid for the target
variable) while covering all seven waves and increasing the accuracy of classification (AUC-
ROC = 0.8458). Furthermore, the four remaining influences are now fully included in the
list of the mightiest links in the Naïve Bayes dependency network (Figure 3).

Next, a simple Stata script design (Table ??, Appendix A) supports the alignment of
the scales to 0 for the target variable and those corresponding to some solid influences on it.
Another purpose of the latter was to optimize the following two prediction nomograms
(Figure 6, nomolog command in Stata) for better readability. Both are based on binary
logistic regressions. The corresponding two models are identical to those numbered 2 and
5 (Table A5, Appendix A) in terms of performance metrics and values of coefficients and
errors for the top five influences except for the sign of the first two, namely A008 and A009,
due to reversed scales (Table ??, Appendix A). These serve the visual interpretation of all
remaining most potent influences. The first nomogram is simple (meaning the exact way
it results after generating it using the nomolog command). It corresponds to a model with
five resilient influences, with lower support (51.95% of the total number of observations
because of E236osc) but still generating a considerable R2 (0.2649) and good accuracy of
classification (AUC-ROC of 0.8351). The second one corresponds to a model with only those
four most resilient influences and high support (91.05% of the total observations of the WVS
dataset, version 4.0), generating an R2 of 0.2884 and good accuracy of classification (AUC-
ROC of 0.8458). This second nomogram is augmented with metadata about the individual
score at the intersection with the X-axis (perpendicular lines drawn next to each possible
value of the associated influences), respectively, with suggestions for interpreting the input
values, their corresponding scores, and the resulting total score and afferent likelihood,
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so that the nomogram is self-explanatory. The maximum theoretical probability for the
most advantageous combination of variable values (extreme right) in both nomograms is
high. It indicates a value of more than 0.95 (95%—middle and bottom of Figure 6). These
nomograms also reflect the magnitude of marginal effects (better comparability than with
raw coefficients) for the corresponding variables. In addition, they serve to understand the
cumulated effect size by considering the amplitude of any scale easily noticeable in these
visual representations.

Additional controls (Tables A6 and A7, Appendix A) obtained by adding consecrated
socio-demographic variables one by one to the already validated core models with 4 and 5
influences (Figure 6) successfully demonstrated again the robustness of the latter. Moreover,
they confirmed or rejected the role of these additional variables. For instance, some of such
variables have dramatically lost their significance (X011, Tables A6 and A7, Appendix A,
model 4; X028, Table A6, Appendix A, model 17), while others just changed the sign when
considering those two forms of the target variables (X011, X025, X047_WVS, S02VS, and
S020). By contrast, the persistence (both in sign and significance) of X001, X003, X007,
X045, and X049 (Tables A6 and A7, Appendix A) indicated a potential role of gender,
age, marital status, social class, and settlement size, respectively, in overall models even
if they did not pass the previously described selection stages. In addition to the tests
performed by including each of the two robust core models above (Figure 6), the remaining
five consecrated socio-demographic influences are tested again, this time separately and
considering just one per model (Tables A8 and A9, Appendix A). Under such circumstances,
it is noticeable that only the last three (X007, X045, and X049) persisted, while the first two
(X001 and X003) changed their sign, lost significance, or both.
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Figure 6. Simple vs. augmented prediction nomograms corresponding to the best models in terms of
accuracy and resilience generated using the nomolog command in Stata immediately after performing
the final recoding in Table ??, Appendix A and obtaining two logit models similar to models 5 and 2
(Table A5, Appendix A) (Stata script at https://tinyurl.com/3mh48syw [accessed on 19 June 2024]).

The tabulations by mean supporting the two-way graphical representations between
the target variable and each of the core variables (top five in Figure 7 from upper-left to
lower-right) and also from the socio-demographic category (last eleven on the bottom-right
of Figure 7) are also available.

For the specific case of average life satisfaction (Mean_A170osc) against age (X003),
the number of non-null responses was also considered (Count_A170osc_byX003—Figure 8).
The purpose of the latter was to assess age limits for outliers in terms of frequency (outside
the range between 15 to 90 years, meaning at least hundreds of valid records/observations—
Table A10, Appendix A) for this specific case of Mean_A170osc versus X003 (middle-right
of Figure 7). The relation between average life satisfaction and age shows a much more
pronounced U-shape after removing these low-frequency outliers (Figure 9) than earlier (a
somewhat flatter “U”—X003, middle-right of Figure 7).

Final cross-validations10 considered models with seven (the quad-core plus mar-
ital status/X007osc, social class/X045osc, and settlement size/X049osc) or eight influ-
ences (the penta-core plus the same three above) and a reasonable number of criteria
for cross-validations. They refuted the last three influences added to those two cores
when considering cross-validation criteria such as gender, employment status, the chronol-
ogy of waves, country, and survey year in the case of the last two of those three (social
class and settlement size) or the number of children in the case of marital status, even
though the two overall models with 7 and 8 influences did not show multi-collinearity
and recorded significance for all corresponding variables and accuracy and Rˆ2 scores
better than the two core models with four and five components that already passed all the
cross-validation tests.

https://tinyurl.com/3mh48syw
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Figure 7. Two-way graphical representations of the relations between each variable from the core models
considered in this study or the socio-demographic category and the target one (on average, starting from
its scale format) corresponding to life satisfaction (Stata script at https://drive.google.com/u/0/uc?id=
1RhqABlTswnOUfvZH7vHqfVr6st_gant9&export=download [accessed on 19 June 2024]).

After performing some reverse causality checks (Table A11, Appendix A section), only
three variables from those five most robust influences (model 5, Table A5, Appendix A
section) were confirmed as determinants (A173osc, C006osc, and E236osc). Both a separate
binary logistic model and a corresponding prediction nomogram (Figure 10) were generated
for this triad of predictors (Stata script at https://tinyurl.com/3zenxed6 [accessed on
19 June 2024]). The performance metrics of this model with only three components indicated
an AUC-ROC of 0.814 (lower than that of model 5, Table A5, Appendix A, but still indicating
good accuracy of classification) and an R-squared of 0.2205. Moreover, the maximum
theoretical probability for the most advantageous combination of those three determinant
values (right edge of each line in Figure 10) still indicates a value of more than 95% (18 or
the sum of 5.75, 10, and 2.25 on the score axis corresponds to much more than 0.95).

https://drive.google.com/u/0/uc?id=1RhqABlTswnOUfvZH7vHqfVr6st_gant9&export=download
https://drive.google.com/u/0/uc?id=1RhqABlTswnOUfvZH7vHqfVr6st_gant9&export=download
https://tinyurl.com/3zenxed6
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number of non-null responses for life satisfaction (A170osc) (Stata script at https://drive.google.
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19 June 2024]).
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Figure 9. Second two-way graphical representation of the relation between the age variable
(X003RemOutl—after removing the outliers) and the target one (A170osc—on average, starting
from its scale format) corresponding to life satisfaction (Stata script at https://drive.google.com/u/
0/uc?id=1ejfZcpfCpKPck099eZqJ-Mqgtv0X7u_q&export=download [accessed on 19 June 2024]).
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5. Discussion
5.1. Main Findings

The main findings highlight the significant influences on life satisfaction: financial
satisfaction, happiness, freedom of choice, health, and democracy, each validated through
robust empirical analysis of World Values Survey data and consistent with prior research
in the scientific literature.

In terms of magnitude (descending order of scale amplitudes), the first and most
important of these five influences corresponds to satisfaction with the household financial
situation. It indicates that people who are more satisfied in such terms are more likely
to show more contentment with their lives (positive influence or the maximum recoded
value of 9 for C006osc—the right side of Figure 6). The latter means that this type of
financial satisfaction (household-related) is among the best associated with life satisfaction
according to WVS data (complete validation of H3). This finding is in line with the already
documented relationship between both financial costs and benefits and their well-being
implications, as mentioned in the scientific literature [94–97].

The second most important influence (considering the same magnitude criterion)
seems to correspond to the feeling of happiness. The latter belongs to a peculiar variable
sub-category defined as <<Important in Life>>. As expected, this shows that those who
reported a higher level of happiness are also more likely (positive influence or the maximum
recoded value of 3 for A008osc—the right side of Figures 6 and 7) to be satisfied with their
lives (complete validation of H1). Although this finding seems close to being obvious, the
relationship between happiness and life satisfaction is reciprocal and well-studied [98–100].

The third most potent influence found is related to the level of freedom of choice and
control. It means that people with a higher level of this type of freedom are also more
likely (positive influence or the maximum recoded value of 9 for A173osc—the right side
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of Figure 6) to be satisfied with their lives. The latter is in line with the findings of other
scholars [36,101,102] and contributes to the validation of the second part of H2.

The fourth strongest influence corresponds to the individual state of health, subjec-
tively assessed. That is also positively correlated with the response variable (the maximum
recoded value of 4 for A009osc—the right side of Figure 6). The latter means that people
with a better state of health (even if subjectively assessed) are also more likely to be satisfied
with their lives. This finding also stands when considering the existing scientific literature
on how health influences life satisfaction not only directly but also indirectly [103–105] and
contributes to validating the first part of H2.

These four influences above are the strongest both in terms of the magnitude of the
marginal and cumulative effects (bottom of Figure 6), the accuracy of classification (the
quad-core model is more accurate than the penta-core one), and also in terms of support
as the number of valid observations in the data set (more than 90%—Figure 4), number of
countries (107 out of 108), and WVS waves covered (all).

If accepting a tiny compromise of support (slightly more than 50% of the total number
of valid observations of the target variable—Figure 4), the fifth overpowering influence
emerges, and this relates to considerations about democracy. E236osc corresponds to the
perceived level of democracy in one’s own country, and it is a positive influence (the
maximum recoded value of 9—the right side of Figure 6). E235 (model 4 in Table A5,
Appendix A) also indicates the importance of democracy, as reflected in the WVS survey
responses. The latter is also positively correlated with the response variable and shows that
people who are more inclined to declare the overall importance of democracy are also more
likely to be satisfied with their lives. These two findings are compatible with other similar
discoveries from the scientific literature [106,107]. The specific way these two variables act
means a complete validation of H4.

5.2. Socio-Demographic Findings

The socio-demographic findings highlight significant influences on life satisfaction,
including gender, age, marital status, social class, settlement size, and regional variations,
validated through comprehensive controls using World Values Survey data.

All the most resilient influences previously found (Figure 6) stood as a strong base for
further controls (Tables A6 and A7, Appendix A). The latter means using the entire list of
consecrated socio-demographic criteria involved in cross-validations. Only five of those
eleven criteria indicated significance (partial validation of H5), even though they did not
pass the cross-validation tests like the five core influences. Moreover, the first two (gender
and age) of these five changed their sign, lost significance, or both when taken separately
(one influence per model).

First, the influence of gender (the control variable X001osc_fem having the value
of 1 for female respondents and 0 for male ones) proves to be significant only when
considered together with both forms of the core models (penta- and quad-core) and not
when taken separately in a binary logit model (Table A8, Appendix A, model 6). It indi-
cates that women are more prone to report slightly better life satisfaction [108] than men
(Tables A6 and A7, Appendix A, models 1 and 12). The latter seems in line with [29]. These
authors consider that, on average, women have higher life satisfaction than men, though,
they are also more likely to report being depressed. The same authors above explain this
paradox by considering that women are more sensitive and feel a wider array of emotions.

The control variable corresponding to age (X003) also proves to be significant, but not
when taken separately in an ordinal logit model (Table A9, Appendix A, model 7), only
when considered together with both forms of the core models and with a low coefficient
in the regression model. Separately, its specific relation with life satisfaction indicates
that beyond certain points (age between 40 and 60), as people grow older, there is some
chance of greater life satisfaction (Tables A6 and A7, Appendix A, models 2 and 13, and
Figure 9). This finding is expected when considering that the corresponding variable
also positively correlates with improvements in the standard of living and the progress
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of science and technology, which are also strongly related to the level of development
corresponding to the origin country of respondents. Other studies consider creating life
satisfaction models as a real challenge—models in which the pure effect of age on this type
of satisfaction is determinable while being the subject of many controversies [47,49,109],
including a so-called <<U-shaped>> relationship between age and life satisfaction, with an
overall upward trend (rightward lift). The latter is confirmed in this article (middle-right of
Figures 7 and 9) based on WVS data.

Third, the influence of marital status (X007osc, with higher values when living as a
couple and lower ones when living alone) indicates by its positive sign that married people
or those living as a couple are more likely to show life satisfaction (Tables A6 and A7,
Appendix A, models 3 and 14) than others (divorced, separated, widowed, or single/never
married). This finding is in line with other evidence from the scientific literature [110,111],
suggesting a strong relationship between marital success and life satisfaction.

Another consecrated socio-demographic variable found to be significant is social
class (X045osc, with larger values for upper classes and vice versa for lower ones). By
its positive sign, the latter indicates that those earning more and better positioned as a
social class are also more likely (Tables A6 and A7, Appendix A, models 7 and 18) to
exhibit life satisfaction. This idea also stands in light of some other findings from the
scientific literature [112–114].

Another significant control variable corresponds to settlement size (X049osc, with
higher values for larger communities or cities). Due to its positive sign, the latter shows
that people from larger communities seem more satisfied with their lives than those from
smaller settlements. This finding is confirmed by similar discoveries [106,115,116].

Due to its nature (nominal numerical codes unrelated to a specific intensity scale),
the variable corresponding to the country code in the given form (S003, as the interview
took place) was not considered a control variable. Still, it has proven to be an extremely
important cross-validation criterion. However, the specific features of some countries will
be the object of future research on the same topic. For instance, a dummy variable referring
to ex-communist countries or not [117], some country-dependent measures of economic
activity such as GDP or the ratio between Stock Market Capitalization and GDP defined
in The World Bank Data Catalog, or even the Worldwide Governance Indicators defined
by [118] and used in many other studies including recent ones [119,120].

The reverse causality checks indicated only three determinants (a triad) from the
penta-core model, namely satisfaction with the household financial situation (C006osc),
the level of freedom of choice and control (A173osc), and the perceived level of democracy
in one’s own country (E236osc), in this specific order given by the descending order of
magnitude of effects corresponding to these three (Figure 10).

6. Limitations and Future Research Directions

The main limitations identified for this study are:

(a) Dataset Constraints: The study uses data from the World Values Survey (WVS),
which, while comprehensive, may have limitations in terms of geographic and cul-
tural coverage. Certain regions or cultures might be underrepresented, affecting the
generalizability of the findings. Moreover, there is the impossibility of applying the
obtained models to a specific list of countries. For instance, the quad-core model does
not apply to respondents from Israel (no responses for variables A009, A173, and
C006). The same happens for the penta-core model in the case of 16 countries out of a
total of 108, namely Albania, Bosnia-Herzegovina, Croatia, Dominican Republic, El
Salvador, Israel, Kuwait, Latvia, Lithuania, Montenegro, Qatar, Saudi Arabia, Uganda,
North Macedonia, Tanzania, and Uzbekistan (no responses also for E236);

(b) Temporal Limitations: The data spans several versions of the WVS, but the temporal
changes and trends over time might not be fully captured or addressed, limiting
insights into how life satisfaction determinants evolve;
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(c) Self-Reported Measures: The reliance on self-reported data for variables like financial
satisfaction, happiness, and health can introduce biases, such as social desirability
bias or inaccuracies in self-assessment;

(d) Omitted Variables: Despite rigorous selection processes, there might be other relevant
determinants of life satisfaction that were not included in the analysis, leading to
omitted variable bias;

(e) Cross-Sectional Nature: The study is based on cross-sectional data; therefore, it limits
the ability to draw causal inferences. Longitudinal studies would be more robust in
establishing cause-and-effect relationships;

(f) Complex Interactions: The interactions between variables (e.g., how financial satisfac-
tion and health together influence life satisfaction) might be complex and not fully
explored in the study.

The future directions of research, considering the previously identified limitations,
mainly refer to:

(I) Cultural and Regional Specificity: More region-specific or culture-specific studies
could help identify unique determinants of life satisfaction that are relevant to specific
populations, providing a more nuanced understanding;

(II) Considering Additional Variables: Expanding the range of variables to include factors
like environmental quality, social networks, work-life balance, and country-level
indices could provide a more comprehensive view of life satisfaction determinants;

(III) Methodological Innovations: Employing newer statistical and machine learning tech-
niques could enhance the robustness and predictive power of the models. Techniques
such as deep learning or more sophisticated related models could be explored;

(IV) Qualitative Research: Integrating qualitative research methods, such as interviews or
focus groups, can provide deeper insights into the subjective aspects of life satisfaction
that quantitative data alone might miss;

(V) Policy Impact Studies: Research examining how specific policies (e.g., economic,
health, or social policies) directly impact life satisfaction could provide actionable
insights for policymakers;

(VI) Dynamic Modeling: Developing dynamic models that account for the feedback loops
and interactions between determinants over time could offer a more detailed under-
standing of life satisfaction dynamics;

(VII) Comparative Studies: Conducting comparative studies between different countries or
regions could highlight the role of different socio-political and economic contexts in
shaping life satisfaction.

By addressing all these limitations and exploring the above-mentioned future research
directions, the understanding of life satisfaction and its determinants can be significantly
enhanced, providing more targeted and effective interventions for improving overall
well-being.

7. Conclusions

This study starts with WVS data and makes a significant novel contribution by pin-
pointing five robust influences associated with life satisfaction: financial satisfaction, hap-
piness, autonomy as freedom of choice and control, health, and democracy. Through
rigorous statistical analysis and advanced methodologies including feature selection and
various types of validations, it identified a subset of three key determinants—financial
satisfaction, autonomy, and democratic values—that consistently influence life satisfac-
tion across diverse socio-demographic contexts. These findings not only underscore the
enduring impact of these factors on personal well-being but also highlight their resilience
against different types of cross-validations (both random and non-random, the latter on
various socioeconomic criteria and different dataset versions), reverse causality checks,
and overfitting tests, ensuring robustness in predictive models. All conclusions related
to these influences and determinants identified as the most robust are based on models
with good classification accuracy. By offering nomograms for visual interpretation and
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probability prediction, this study provides practical tools for policymakers and researchers
to understand and enhance life satisfaction dynamics effectively.

Moreover, additional checks generally emphasized the secondary role of some con-
secrated socio-demographic variables for being satisfied with life. It is about age, female
gender, and settlement size (all three as positive influences); marital status in terms of being
closer to single/independent; and social class in terms of being closer to a lower class (both
as negative influences).

The implications of this research are profound for societal well-being, emphasizing
specific factors that significantly contribute to life satisfaction. Individuals who report
higher levels of financial satisfaction, happiness, autonomy, good health, and exposure to
democratic values are more likely to experience greater life satisfaction. Conversely, conse-
crated socio-demographic variables such as age, gender, marital status, social class, and
settlement size, while traditionally considered influential, play secondary roles compared
to these core influences. This insight suggests that policies aimed at improving societal
well-being should prioritize enhancing economic stability, individual freedoms, health care
access, and democratic governance. By focusing on these key areas, policymakers can foster
environments conducive to higher life satisfaction among diverse populations, thereby
promoting overall societal prosperity and stability.
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List of Abbreviations

AIC Akaike Information Criterion
AUC-ROC Area under the ROC Curve
BIC Bayesian Information Criterion
BMA Bayesian Model Averaging
CPU Central Processing Unit
CSV Comma-Separated Values (data format)
CVLASSO Cross-Validation LASSO (a statistical variable selection command in Stata)
DK/NA Don’t Know or No Answer/No Opinion or Not Applicable/Not Asked

ESTOUT
Package and command in Stata responsible for assembling (in the console) a
regression table from one or more models previously fitted and stored

ESTSTO Command in Stata able to store details about regression models previously fitted

ESTTAB
Command in Stata responsible for assembling (in the console or as an external
file) a regression table from one or more models previously stored

GB Gigabyte
GDP Gross Domestic Product
H1-H5 The five hypotheses of this study
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LASSO
Least Absolute Shrinkage and Selection Operator (a statistical variable
selection technique)

LOGIT Logistic Model
MELOGIT Mixed-Effects LOGIT
MEM Model Evaluation Metrics (a statistical reporting command in Stata)
MEOLOGIT Mixed-Effects Ordered LOGIT
MP Multi-Processing
MSPE Mean Squared Prediction Error
OLOGIT Ordered LOGIT

OLS
Ordinary Least Squares (a common technique for estimating coefficients of
linear regression equations)

PCDM
Pairwise Correlation-based Data Mining (a statistical variable selection command
in Stata)

PIP Posterior Inclusion Probability
RAM Random Access Memory
RLASSO Rigorous LASSO (a statistical variable selection command in Stata)

ROC
Receiver Operating Characteristic (a curve able to measure the accuracy of a
classification/diagnostic test)

SQL Structured Query Language
SSC Statistical Software Components (from the Boston College Archive)

URL
Uniform Resource Locator (a reference to a web resource specifying its
network location or the retrieving mechanism)

VIF
Variance Inflation Factor (a measure of the amount of multicollinearity in
a regression analysis)

VM Virtual Machine

WVS
World Values Survey (a global research project exploring people’s values
and beliefs)

Appendix A

Listing A1. Stata recoding script with numbered lines applicable at least to WVS datasets and
meant to drop DK/NA values coded as negative ones and responsible for artificially increasing
the scale of some variables (available online at https:
//drive.google.com/u/0/uc?id=14LZgXMVyg57lD0ytIEcf_x8o6_5H9Eh2&export=download
[accessed on 19 June 2024]).
1 local nvar=c(k)
2 local k=0
3 foreach v of varlist_all {
4 local k=‘k’+1
5 di “Removing DK/NA from VAR.‘v’=‘: var label ‘v’‘“
6 capture replace ‘v’=. if ‘v’!=. & ‘v’ < 0
7 if !_rc {
8 di “OK!”
9 }
10 else {
11 di “EXCEPTION !!!”
12 }
13 local perc=int(‘k’/‘nvar’*100)
14 window manage maintitle “Removing DK/NA: Step ‘k’ of ‘nvar’ (‘perc’% done)!”
15 }
16 window manage maintitle “Stata”

Listing A2. Simple Stata script for deriving the binary form of the target variables (WVS datasets).
(available online at https://tinyurl.com/4rkvtdj8 [accessed on 19 June 2024]).
1 gen A170bin=.
2 replace A170bin=0 if A170!=. & A170>=1 & A170<=5
3 replace A170bin=1 if A170!=. & A170<=10 & A170>=6 //Satisfaction with your life—Binary format

https://drive.google.com/u/0/uc?id=14LZgXMVyg57lD0ytIEcf_x8o6_5H9Eh2&export=download
https://drive.google.com/u/0/uc?id=14LZgXMVyg57lD0ytIEcf_x8o6_5H9Eh2&export=download
https://tinyurl.com/4rkvtdj8
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Listing A3. Simple Stata script for optimizing scales (OSC—aligned to 0 and, in some cases,
reversed) for some resilient influences (online at https://tinyurl.com/23m22bkr [accessed on
19 June 2024]).
gen A170osc=.
replace A170osc = A170-1 if A170!=. & A170>0
gen E236osc=.
replace E236osc = E236-1 if E236!=. & E236>0
gen C006osc=.
replace C006osc = C006-1 if C006!=. & C006>0
gen A173osc=.
replace A173osc = A173-1 if A173!=. & A173>0
gen A009osc=.
replace A009osc=5-A009 if A009!=. & A009>0
gen A008osc=.
replace A008osc=4-A008 if A008!=. & A008>0
gen X001osc_fem=.
replace X001osc_fem=X001-1 if X001!=. & X001>0
gen X007osc=.
replace X007osc=6-X007 if X007!=. & X007>0
gen X011osc=.
replace X011osc=X011 if X011!=. & X011>=0
gen X025osc=.
replace X025osc=X025-1 if X025!=. & X025>0
gen X028osc=.
replace X028osc=8-X028 if X028!=. & X028>0
gen X045osc=.
replace X045osc=5-X045 if X045!=. & X045>0
gen X047_WVSosc=.
replace X047_WVSosc=X047_WVS-1 if X047_WVS!=. & X047_WVS>0
gen X049osc=.
replace X049osc=X049-1 if X049!=. & X049>0
gen S002VSosc=.
replace S002VSosc=S002VS-1 if S002VS!=. & S002VS>0

https://tinyurl.com/23m22bkr
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Table A1. The most relevant WVS items (version 4.0) for this study.

Variable Short Description Coding Details

A170 Satisfaction with your life (target variable—scale form) 1—Dissatisfied . . . 10—Satisfied
A170osc Same as above, but recoded (optimized scale) A170osc = A170—1
A170bin Satisfaction with your life (target variable—binary form) 1—for A170 >= 6 and <=10; 0—for A170 >= 0 and <=5
A008 Feeling of happiness (important in life category) 1—Very happy; 2—Quite happy; 3—Not very happy; 4—Not at all happy
A008osc Same as above, but recoded (optimized scale) A008osc = 4—A008
A009 State of health (important in life category) 1—Very good; 2—Good; 3—Fair; 4—Poor; 5—Very poor
A009osc Same as above, but recoded (optimized scale) A009osc = 5—A009
A173 How much freedom of choice and control 1—Not at all . . . 10—A great deal
A173osc Same as above, but recoded (optimized scale) A173osc = A173—1
C006 Satisfaction with financial situation of household 1—Dissatisfied . . . 10—Satisfied
C006osc Same as above, but recoded (optimized scale) C006osc = C006—1
D002 Satisfaction with home life 1—Dissatisfied . . . 10—Satisfied
E235 Importance of democracy 1—Not at all important . . . 10—Absolutely important
E236 Democracy in own country 1—Not at all democratic . . . 10—Completely democratic
E236osc Same as above, but recoded (optimized scale) E236osc = E236—1

X001 Gender 1—Male; 2—Female
X001osc_fem Female gender (optimized) X001osc_fem = X001—1
X003 Age in years between 13 and 103
X007 Marital status 1—Married; 2—Living together as married; 3—Divorced; 4—Separated; 5—Widowed; 6—Single/Never married
X007osc Same as above, but recoded (optimized scale) X007osc = 6—X007
X011/X011osc How many children do you have 0—No child; 1—1 child; 2—2 children . . . 5—5 children or more

X025 Highest educational level attained

1—Inadequately completed elementary education; 2—Completed (compulsory) elementary education;
3—Incomplete secondary school: technical/vocational type; 4—Complete secondary school: technical/vocational
type; 5—Incomplete secondary: university-preparatory type; 6—Complete secondary: university-preparatory type;
7—Some university without degree/Higher education—lower-level; 8—University with degree/Higher
education—upper-level tertiary

X025osc Same as above, but recoded (optimized scale) X025osc = X025—1
X028 Employment status 1—Full time; 2—Part time; 3—Self-employed; 4—Retired; 5—Housewife; 6—Students; 7—Unemployed; 8—Other
X028osc Same as above, but recoded (optimized scale) X028osc = 8—X028
X045 Social class 1—Upper class; 2—Upper middle class; 3—Lower middle class; 4—Working class; 5—Lower class
X045osc Same as above, but recoded (optimized scale) X045osc = 5—X045
X047_WVS Scale of incomes 1—Lowest step; 2—Second step . . . 10—Tenth step; 11—Highest step
X047_WVSosc Same as above, but recoded (optimized scale) X047_WVSosc = X047_WVS—1

X049 Settlement size 1—under 2000; 2—2000–5000; 3—5000–10,000; 4—10,000–20,000; 5—20,000–50,000; 6—50,000–100,000;
7—100,000–500,000; 8—500,000 and more

X049osc Same as above, but recoded (optimized scale) X049osc = X049—1
S002VS Chronology of EVS-WVS waves 1—1981–1984; 2—1989–1993; 3—1994–1998; 4—1999–2004; 5—2005–2009; 6—2010–2014; 7—2017–2022
S002VSosc Same as above, but recoded (optimized scale) S002VSosc = S002VS—1
S003 ISO 3166-1 numeric country code 4—Afghanistan, 8—Albania . . . 9006—Pacific Island, 9999—Other
S020 Year of survey in years (1981 . . . 1984, and 1989 . . . 2022)

Source: Own processing using the label list command in Stata (e.g., label list A170).



Societies 2024, 14, 119 26 of 41

Table A2. Descriptive statistics for the most relevant WVS items (version 4.0) used in this study after removing their DK/NA values.

Variable N (Obs.) Mean St.Dev. Min. 0.25 Median 0.75 Max.

A170 444,917 6.72 2.4 1 5 7 8 10
A170osc 444,917 5.72 2.4 0 4 6 7 9
A170bin 444,917 0.7 0.46 0 0 1 1 1

A008 442,058 1.92 0.74 1 1 2 2 4
A008osc 442,058 2.08 0.74 0 2 2 3 3

A009 438,879 2.19 0.89 1 2 2 3 5
A009osc 438,879 2.81 0.89 0 2 3 3 4

A173 429,534 6.93 2.38 1 5 7 9 10
A173osc 429,534 5.93 2.38 0 4 6 8 9

C006 435,694 5.79 2.57 1 4 6 8 10
C006osc 435,694 4.79 2.57 0 3 5 7 9

D002 26,695 7.75 2.23 1 7 8 10 10
E235 254,932 8.39 2.08 1 7 9 10 10
E236 243,406 6.16 2.55 1 5 6 8 10

E236osc 243,406 5.16 2.55 0 4 5 7 9

X001 445,989 1.52 0.5 1 1 2 2 2
X001osc_fem 445,989 0.52 0.5 0 0 1 1 1

X003 446,066 41.36 16.29 13 28 39 53 103
X007 445,351 2.67 2.18 1 1 1 5 6

X007osc 445,351 3.33 2.18 0 1 5 5 5
X011 430,665 1.79 1.57 0 0 2 3 5

X011osc 430,665 1.79 1.57 0 0 2 3 5
X025 301,454 4.72 2.23 1 3 5 6 8

X025osc 301,454 3.72 2.23 0 2 4 5 7
X028 437,694 3.29 2.16 1 1 3 5 8

X028osc 437,694 4.71 2.16 0 3 5 7 7
X045 378,877 3.31 0.99 1 3 3 4 5

X045osc 378,877 1.69 0.99 0 1 2 2 4
X047_WVS 411,355 4.69 2.29 1 3 5 6 10

X047_WVSosc 411,355 3.69 2.29 0 2 4 5 9
X049 328,493 4.99 2.5 1 3 5 7 8

X049osc 328,493 3.99 2.5 0 2 4 6 7
S002VS 450,869 4.81 1.71 1 3 5 6 7

S002VSosc 450,869 3.81 1.71 0 2 4 5 6
S003 450,869 460.86 259.59 8 231 458 705 909
S020 450,869 2005.8 9.99 1981 1998 2006 2013 2022

Source: Own calculation using the Univar command in Stata (univar A170 A170osc A170bin A008 A008osc A009 A009osc A173 A173osc C006 C006osc D002 E235 E236 E236osc X001
X001osc_fem X003 X007 X007osc X011 X011osc X025 X025osc X028 X028osc X045 X045osc X047_WVS X047_WVSosc X049 X049osc S002VS S002VSosc S003 S020).
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Table A3. The results of the 3rd round of non-random cross-validations on some consecrated socio-demographic variables using mixed-effects binary (first ten
models) and ordered Logit (Ologit—last ten ones).

Model (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20)

Input/Response
Var.

A170
bin

A170
bin

A170
bin

A170
bin

A170
bin

A170
bin

A170
bin

A170
bin

A170
bin

A170
bin A170 A170 A170 A170 A170 A170 A170 A170 A170 A170

A008 (Happiness) −0.7526
***

−0.7534
***

−0.7505
***

−0.7508
***

−0.8221
***

−0.7574
***

−0.7412
***

−0.7322
***

−0.7519
***

−0.7580
***

−0.8693
***

−0.8705
***

−0.8658
***

−0.8605
***

−0.9251
***

−0.8715
***

−0.8581
***

−0.8467
***

−0.8455
***

−0.8737
***

(0.0030) (0.0122) (0.0168) (0.0157) (0.0270) (0.0490) (0.0155) (0.0284) (0.0433) (0.0476) (0.0141) (0.0126) (0.0189) (0.0208) (0.0427) (0.0619) (0.0303) (0.0299) (0.0460) (0.0462)
A009 (State of

health)
−0.2117

***
−0.2389

***
−0.2167

***
−0.2116

***
−0.2211

***
−0.2215

***
−0.2047

***
−0.2179

***
−0.2639

***
−0.2178

***
−0.1889

***
−0.2099

***
−0.1997

***
−0.1983

***
−0.2109

***
−0.2023

***
−0.1853

***
−0.1846

***
−0.2341

***
−0.1927

***
(0.0209) (0.0100) (0.0169) (0.0073) (0.0220) (0.0256) (0.0118) (0.0168) (0.0181) (0.0256) (0.0058) (0.0064) (0.0178) (0.0120) (0.0210) (0.0197) (0.0083) (0.0122) (0.0148) (0.0245)

A173 (Freedom of
choice and

control)
0.2002 *** 0.1996 *** 0.1987 *** 0.1979 *** 0.1732 *** 0.1991 *** 0.2002 *** 0.2063 *** 0.2003 *** 0.1991 *** 0.2410 *** 0.2411 *** 0.2399 *** 0.2379 *** 0.2111 *** 0.2404 *** 0.2391 *** 0.2487 *** 0.2300 *** 0.2395 ***

(0.0105) (0.0031) (0.0032) (0.0055) (0.0040) (0.0098) (0.0082) (0.0113) (0.0097) (0.0109) (0.0082) (0.0029) (0.0031) (0.0069) (0.0068) (0.0160) (0.0150) (0.0149) (0.0115) (0.0143)
C006 (Financial

satisfaction) 0.3432 *** 0.3408 *** 0.3432 *** 0.3435 *** 0.2969 *** 0.3392 *** 0.3402 *** 0.3405 *** 0.3220 *** 0.3426 *** 0.3686 *** 0.3651 *** 0.3682 *** 0.3689 *** 0.3137 *** 0.3654 *** 0.3689 *** 0.3690 *** 0.3559 *** 0.3695 ***

(0.0103) (0.0039) (0.0171) (0.0083) (0.0055) (0.0126) (0.0123) (0.0107) (0.0149) (0.0249) (0.0099) (0.0038) (0.0176) (0.0058) (0.0064) (0.0124) (0.0105) (0.0098) (0.0174) (0.0302)
E235 (Importance

of democracy) 0.0546 *** 0.0513 *** 0.0544 *** 0.0535 *** 0.0498 *** 0.0519 *** 0.0519 *** 0.0519 *** 0.0548 *** 0.0563 *** 0.0539 *** 0.0505 *** 0.0532 *** 0.0536 *** 0.0550 *** 0.0520 *** 0.0541 *** 0.0510 *** 0.0546 *** 0.0535 ***

(0.0018) (0.0033) (0.0085) (0.0053) (0.0072) (0.0050) (0.0086) (0.0032) (0.0068) (0.0092) (0.0004) (0.0024) (0.0092) (0.0049) (0.0045) (0.0052) (0.0078) (0.0039) (0.0059) (0.0071)
E236 (Democracy
in own country) 0.0718 *** 0.0705 *** 0.0717 *** 0.0718 *** 0.0790 *** 0.0742 *** 0.0731 *** 0.0702 *** 0.0530 *** 0.0717 *** 0.0404 *** 0.0388 *** 0.0396 *** 0.0394 *** 0.0498 *** 0.0401 *** 0.0420 *** 0.0377 *** 0.0412 *** 0.0422 ***

(0.0048) (0.0020) (0.0035) (0.0043) (0.0059) (0.0029) (0.0026) (0.0056) (0.0048) (0.0081) (0.0038) (0.0017) (0.0048) (0.0021) (0.0028) (0.0034) (0.0036) (0.0030) (0.0037) (0.0075)
S002VS

(Chronology of
EVS-WVS waves)

0.0665 *** 0.0645 *** 0.0655 *** 0.0668 *** 0.0116 0.0576 *** 0.0802 *** 0.1042 *** 0.0543 0.1047 0.0766 *** 0.0753 *** 0.0765 *** 0.0782 *** 0.0150 0.0762 *** 0.0920 *** 0.1101 *** 0.0488 0.0869

(0.0102) (0.0088) (0.0035) (0.0078) (0.0347) (0.0128) (0.0118) (0.0214) (0.0474) (0.0989) (0.0114) (0.0050) (0.0079) (0.0067) (0.0302) (0.0115) (0.0131) (0.0210) (0.0304) (0.0549)
X047_WVS (Scale

of incomes) 0.0743 *** 0.0776 *** 0.0755 *** 0.0729 *** 0.0818 *** 0.0688 *** 0.0637 *** 0.0767 *** 0.0892 *** 0.0734 *** −0.0111 * −0.0085
*** −0.0102 * −0.0096

*** 0.0057 −0.0097 * −0.0160 * −0.0090 0.0030 −0.0121

(0.0060) (0.0033) (0.0158) (0.0061) (0.0091) (0.0069) (0.0055) (0.0101) (0.0095) (0.0135) (0.0049) (0.0023) (0.0042) (0.0019) (0.0091) (0.0048) (0.0066) (0.0084) (0.0091) (0.0135)

_cons −1.8271
***

−1.6709
***

−1.7521
***

−1.8173
***

−0.9538
***

−1.6975
***

−1.9230
***

−2.1325
***

−1.4330
*** −2.0271 **

(0.1831) (0.0676) (0.2647) (0.1382) (0.2292) (0.1313) (0.0570) (0.1364) (0.3305) (0.6750)

var(_cons[X001])
(Gender) 0.0019 *** 0.0022 ***

(0.0001) (0.0000)
var(_cons[X003])

(Age) 0.0161 *** 0.0100 ***

(0.0032) (0.0016)
var(_cons[X007])
(Marital status) 0.0139 0.0108

(0.0093) (0.0055)
var(_cons[X011])

(How many
children)

0.0037 ** 0.0047

(0.0012) (0.0035)
var(_cons[X025])

(Highest
educational level)

0.0037 * 0.0019 *

(0.0016) (0.0008)
var(_cons[X028])

(Employment
status)

0.0148 * 0.0074 *

(0.0064) (0.0029)
var(_cons[X045])

(Social class) 0.0077* 0.0073

(0.0033) (0.0046)
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Table A3. Cont.

Model (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20)

Input/Response
Var.

A170
bin

A170
bin

A170
bin

A170
bin

A170
bin

A170
bin

A170
bin

A170
bin

A170
bin

A170
bin A170 A170 A170 A170 A170 A170 A170 A170 A170 A170

var(_cons[X049])
(Settlement size) 0.0072 *** 0.0004

(0.0018) (0.0003)
var(_cons[S003])

(ISO 3166-1
numeric country

code)

0.2559 *** 0.1671 ***

(0.0404) (0.0266)
var(_cons[S020])
(Year of survey) 0.0655 *** 0.0235 ***

(0.0165) (0.0055)

N 223,844 223,401 223,459 217,660 127,765 220,556 212,864 190,100 223,971 223,971 223,844 223,401 223,459 217,660 127,765 220,556 212,864 190,100 223,971 223,971
AIC 186,722.7837 186,195.9068 186,269.5058 182,189.6051 109,543.0279 183,568.2201 178,871.3131 159,160.7472 180,301.3580 185,927.0117 809,254.6768 807,547.3895 807,559.5390 788,116.8601 468,808.0279 797,213.7851 771,518.8591 687,923.9009 800,179.7312 808,919.5480
BIC 186,743.4211 186,299.0741 186,321.0908 182,251.3492 109,621.0915 183,650.6514 178,922.6551 159,241.9897 180,404.5507 186,030.2044 809,275.3142 807,733.0905 807,611.1239 788,178.6042 468,886.0915 797,285.9124 771,570.2011 688,005.1434 800,365.4781 809,094.9757

Source: Own calculation in Stata (Stata script at https://drive.google.com/u/0/uc?id=1l_cOE9i67OqC3GxVw387Q-telemS4IdM&export=download [accessed on 19 June 2024]
and https://drive.google.com/u/0/uc?id=12zg_839UO8rjWGdPIbpr-mznG2j0Tx1k&export=download [accessed on 19 June 2024]). Notes: var (_cons [var_name]) indicates the
cross-validation criterion. Robust standard errors are between round parentheses. The raw coefficients emphasized using *, **, and *** are significant at 5%, 1%, and 1‰. Red indicates a
consistent loss of significance and, consequently, not selected variables.

Table A4. Identifying collinearity issues in an additional round of collinearity checks using OLS regressions and the binary form of the outcome variable (A170bin).

OLS Model (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

A008
(Happiness)

−0.1145
***

−0.2040
***

−0.1922
***

−0.1491
***

−0.2163
***

−0.2050
***

(0.0013) (0.0009) (0.0009) (0.0009) (0.0011) (0.0012)
A009 (State of

health)
−0.0328

***
−0.0697

***
−0.1008

***
−0.0742

***
−0.1253

***
−0.1173

***
(0.0010) (0.0008) (0.0008) (0.0007) (0.0010) (0.0010)

A173
(Freedom of

choice
and control)

0.0294 *** 0.0504 *** 0.0582 *** 0.0401 *** 0.0592 *** 0.0569 ***

(0.0004) (0.0003) (0.0003) (0.0003) (0.0004) (0.0004)
C006

(Financial
satisfaction)

0.0532 *** 0.0714 *** 0.0801 *** 0.0743 *** 0.0782 *** 0.0749 ***

(0.0004) (0.0003) (0.0002) (0.0003) (0.0003) (0.0004)

https://drive.google.com/u/0/uc?id=1l_cOE9i67OqC3GxVw387Q-telemS4IdM&export=download
https://drive.google.com/u/0/uc?id=12zg_839UO8rjWGdPIbpr-mznG2j0Tx1k&export=download
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Table A4. Cont.

OLS
Model (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

E235 (Im-
portance

of
democracy)

0.0064 *** 0.0182 *** 0.0193 *** 0.0120 *** 0.0137 *** 0.0153 ***

(0.0004) (0.0004) (0.0004) (0.0004) (0.0004) (0.0005)
E236

(Democ-
racy

in own
country)

0.0103 *** 0.0230 *** 0.0276 *** 0.0244 *** 0.0166 *** 0.0288 ***

(0.0003) (0.0003) (0.0003) (0.0003) (0.0003) (0.0004)

_cons 0.3797 *** 1.2395 *** 0.7185 *** 0.5665 *** 0.9904 *** 0.9854 *** 0.5140 *** 0.3898 *** 0.8447 *** 0.8235 *** −0.0133
*** 0.2155 *** 0.1864 *** 0.1521 *** 0.1882 *** 0.4371 ***

(0.0062) (0.0018) (0.0033) (0.0030) (0.0044) (0.0034) (0.0031) (0.0027) (0.0045) (0.0034) (0.0021) (0.0045) (0.0036) (0.0041) (0.0029) (0.0043)

N 232,914 428,636 422,767 426,321 251,888 240,552 421,279 426,074 252,965 241,595 419,775 251,054 239,953 249,455 238,223 240,642
p 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

R2 0.2741 0.1585 0.2053 0.2817 0.1372 0.1467 0.1519 0.2512 0.0707 0.0862 0.2688 0.1004 0.1165 0.1990 0.2004 0.0384
RMSE 0.3719 0.4220 0.4080 0.3902 0.4077 0.4033 0.4227 0.3995 0.4237 0.4180 0.3929 0.4165 0.4106 0.3944 0.3920 0.4285
AIC 200,259.0358 476,719.5121 441,658.3892 407,462.3548 262,771.5605 245,724.0450 469,978.5038 427,251.2552 283,443.8750 264,089.3415 407,041.3561 272,638.9139 253,753.3396 243,755.3816 229,916.1975 275,063.8799
BIC 200,331.5448 476,752.4172 441,691.2529 407,495.2436 262,802.8708 245,755.2171 470,011.3570 427,284.1423 283,475.1980 264,120.5266 407,074.1985 272,670.2142 253,784.5042 243,786.6627 229,947.3404 275,095.0531

OLSmax-
AcceptVIF 1.3776 1.1883 1.2583 1.3922 1.1590 1.1719 1.1792 1.3355 1.0761 1.0944 1.3676 1.1116 1.1319 1.2485 1.2506 1.0400

OLSmax-
ComputVIF 1.2762 1.1584 1.0661 1.1362 1.0023 1.0204 1.0405 1.0696 1.0027 1.0096 1.1134 1.0248 1.0204 1.0088 1.0464 1.0462

Source: Own calculation in Stata (Stata script at https://drive.google.com/u/0/uc?id=1u_e4SjFQLfFWBdM-0DPoGP2vcC-YtqQZ&export=download [accessed on 19 June 2024] and
https://drive.google.com/u/0/uc?id=1MUhJMCAVVNUYiOOUUTY5vKCvfDSucttA&export=download [accessed on 19 June 2024]). Notes: Robust standard errors are between round
parentheses. The raw coefficients emphasized using *** are significant at 1‰. Red indicates that OLSmaxComputVIF > OLSmaxAcceptVIF and, consequently, evidence of collinearity
between the corresponding variables.

Table A5. Collinearity removal based on comparative results in each pair of columns.

Model (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
Regression Type Logit Logit Logit Logit Logit Logit Ologit Ologit Ologit Ologit Ologit Ologit
Filter Condition N/A N/A E235!=. E236!=. N/A N/A N/A N/A E235!=. E236!=. N/A N/A

Input/Response Var. A170bin A170bin A170bin A170bin A170bin A170bin A170 A170 A170 A170 A170 A170

A008 (Happiness) −0.7612 *** −0.7793 *** −0.7569 *** −0.7749 *** −0.7588 *** −0.7744 *** −0.8725 *** −0.8296 *** −0.8681 *** −0.8797 *** −0.8692 *** −0.8734 ***
(0.0092) (0.0067) (0.0092) (0.0092) (0.0092) (0.0090) (0.0070) (0.0051) (0.0070) (0.0070) (0.0070) (0.0068)

A009 (State of health) −0.2232 *** −0.2161 *** −0.2243 *** −0.2255 *** −0.2245 *** −0.2307 *** −0.1804 *** −0.1702 *** −0.1817 *** −0.1819 *** −0.1807 *** −0.1877 ***
(0.0073) (0.0052) (0.0073) (0.0073) (0.0072) (0.0070) (0.0051) (0.0037) (0.0051) (0.0051) (0.0051) (0.0050)

https://drive.google.com/u/0/uc?id=1u_e4SjFQLfFWBdM-0DPoGP2vcC-YtqQZ&export=download
https://drive.google.com/u/0/uc?id=1MUhJMCAVVNUYiOOUUTY5vKCvfDSucttA&export=download
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Table A5. Cont.

Model (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
Regression Type Logit Logit Logit Logit Logit Logit Ologit Ologit Ologit Ologit Ologit Ologit
Filter Condition N/A N/A E235!=. E236!=. N/A N/A N/A N/A E235!=. E236!=. N/A N/A

Input/Response Var. A170bin A170bin A170bin A170bin A170bin A170bin A170 A170 A170 A170 A170 A170

A173 (Freedom of
choice and control) 0.2007 *** 0.2161 *** 0.2069 *** 0.2043 *** 0.2069 *** 0.2030 *** 0.2383 *** 0.2292 *** 0.2444 *** 0.2401 *** 0.2441 *** 0.2342 ***

(0.0028) (0.0019) (0.0028) (0.0028) (0.0028) (0.0027) (0.0025) (0.0017) (0.0025) (0.0025) (0.0025) (0.0024)
C006 (Financial

satisfaction) 0.3651 *** 0.3989 *** 0.3644 *** 0.3751 *** 0.3641 *** 0.3754 *** 0.3677 *** 0.4080 *** 0.3681 *** 0.3739 *** 0.3678 *** 0.3766 ***

(0.0028) (0.0020) (0.0028) (0.0028) (0.0028) (0.0027) (0.0026) (0.0019) (0.0026) (0.0025) (0.0026) (0.0025)
E235 (Importance

of democracy) 0.0535 *** 0.0681 *** 0.0652 *** 0.0528 *** 0.0616 *** 0.0599 ***

(0.0028) (0.0028) (0.0027) (0.0021) (0.0020) (0.0020)
E236 (Democracy
in own country) 0.0721 *** 0.0797 *** 0.0797 *** 0.0394 *** 0.0475 *** 0.0473 ***

(0.0024) (0.0024) (0.0024) (0.0018) (0.0017) (0.0017)
_cons −1.1458 *** −0.6532 *** −0.7952 *** −0.8844 *** −0.7899 *** −0.8651 ***

(0.0420) (0.0244) (0.0369) (0.0409) (0.0368) (0.0397)

N 232,914 410,513 232,914 232,914 234,223 245,063 232,914 410,513 232,914 232,914 234,223 245,063
chi2 40,848.4655 81,386.7414 40,918.0698 40,554.3915 41,240.3786 43,055.4663 93,519.1161 176,267.5344 93,130.5912 92,919.2298 93,757.2021 98,335.3754

p 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
R2 0.2660 0.2884 0.2645 0.2624 0.2649 0.2638 0.1372 0.1444 0.1364 0.1365 0.1364 0.1367

AIC 194,577.5388 357,516.3767 194,964.2167 195,525.8802 196,190.7180 207,154.7040 841,980.1420 1,511,290.1869 842,744.8293 842,597.5363 847,730.2506 889,071.2794
BIC 194,650.0478 357,571.0025 195,026.3672 195,588.0307 196,252.9022 207,217.1596 842,135.5184 1,511,432.2140 842,889.8472 842,742.5543 847,875.3470 889,217.0091

AUCROC 0.8361 0.8458 0.8350 0.8340 0.8351 0.8345
chi2 GOF 62,582.18 17,714.62 25,127.76 24,150.91 25,181.92 24,628.89

p GOF 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
maxProbNlogPenultThrsh 0.9500 0.9500 0.9500 0.9500 0.9500 0.9500
maxProbNlogLastThrsh 0.9900 0.9900 0.9900 0.9900 0.9900 0.9900

Source: Own calculation in Stata (Stata script at https://drive.google.com/u/0/uc?id=1quMO28SHFyi1XnOxSQQRmB6hwTICmm7W&export=download [accessed on 19 June 2024]).
Notes: Robust standard errors are between round parentheses. The raw coefficients emphasized using *** are significant at 1‰. Green vs. Red indicates better vs. worse models in terms
of performance metrics.

Table A6. Controlling using the most relevant remaining five influences (penta-core) and most of the consecrated socio-demographic variables in Logit (first 11) and
Ologit models (last 11).

Model (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22)

Input/Response Var. A170
bin

A170
bin

A170
bin

A170
bin

A170
bin

A170
bin

A170
bin

A170
bin

A170
bin

A170
bin

A170
bin

A170
osc

A170
osc

A170
osc

A170
osc

A170
osc

A170
osc

A170
osc

A170
osc

A170
osc

A170
osc

A170
osc

A008osc
(Happiness)

0.7570
***

0.7576
***

0.7546
***

0.7570
***

0.8293
***

0.7618
***

0.7455
***

0.7543
***

0.7394
***

0.7567
***

0.7577
***

0.8668
***

0.8683
***

0.8637
***

0.8582
***

0.9246
***

0.8719
***

0.8599
***

0.8688
***

0.8459
***

0.8685
***

0.8689
***

(0.0092) (0.0092) (0.0092) (0.0093) (0.0119) (0.0092) (0.0094) (0.0093) (0.0100) (0.0092) (0.0092) (0.0070) (0.0070) (0.0070) (0.0070) (0.0090) (0.0070) (0.0072) (0.0071) (0.0076) (0.0070) (0.0070)
A009osc

(State of health)
0.2276

***
0.2602

***
0.2288

***
0.2197

***
0.2358

***
0.2199

***
0.2107

***
0.2060

***
0.2309

***
0.2281

***
0.2264

***
0.1838

***
0.2124

***
0.1871

***
0.1912

***
0.2129

***
0.1798

***
0.1761

***
0.1813

***
0.1764

***
0.1852

***
0.1837

***
(0.0073) (0.0076) (0.0073) (0.0074) (0.0096) (0.0073) (0.0075) (0.0074) (0.0078) (0.0073) (0.0073) (0.0051) (0.0053) (0.0051) (0.0052) (0.0068) (0.0051) (0.0053) (0.0052) (0.0055) (0.0051) (0.0051)

https://drive.google.com/u/0/uc?id=1quMO28SHFyi1XnOxSQQRmB6hwTICmm7W&export=download
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Table A6. Cont.

Model (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22)

Input/Response Var. A170
bin

A170
bin

A170
bin

A170
bin

A170
bin

A170
bin

A170
bin

A170
bin

A170
bin

A170
bin

A170
bin

A170
osc

A170
osc

A170
osc

A170
osc

A170
osc

A170
osc

A170
osc

A170
osc

A170
osc

A170
osc

A170
osc

A173osc (Freedom of
choice and control)

0.2074
***

0.2065
***

0.2067
***

0.2048
***

0.1807
***

0.2050
***

0.2077
***

0.2057
***

0.2136
***

0.2069
***

0.2069
***

0.2447
***

0.2442
***

0.2443
***

0.2415
***

0.2156
***

0.2429
***

0.2452
***

0.2466
***

0.2534
***

0.2440
***

0.2441
***

(0.0028) (0.0028) (0.0028) (0.0028) (0.0036) (0.0028) (0.0029) (0.0028) (0.0030) (0.0028) (0.0028) (0.0025) (0.0025) (0.0025) (0.0025) (0.0031) (0.0025) (0.0025) (0.0025) (0.0027) (0.0025) (0.0025)
C006osc

(Financial satisfaction)
0.3644

***
0.3624

***
0.3637

***
0.3639

***
0.3190

***
0.3610

***
0.3539

***
0.3431

***
0.3616

***
0.3631

***
0.3636

***
0.3681

***
0.3648

***
0.3670

***
0.3683

***
0.3173

***
0.3677

***
0.3672

***
0.3705

***
0.3688

***
0.3663

***
0.3666

***
(0.0028) (0.0028) (0.0028) (0.0028) (0.0035) (0.0028) (0.0029) (0.0030) (0.0030) (0.0028) (0.0028) (0.0026) (0.0026) (0.0026) (0.0026) (0.0031) (0.0026) (0.0027) (0.0027) (0.0028) (0.0026) (0.0026)

E236osc (Democracy in
own country)

0.0795
***

0.0776
***

0.0791
***

0.0797
***

0.0894
***

0.0820
***

0.0800
***

0.0790
***

0.0777
***

0.0804
***

0.0803
***

0.0472
***

0.0447
***

0.0464
***

0.0463
***

0.0589
***

0.0476
***

0.0481
***

0.0478
***

0.0442
***

0.0481
***

0.0480
***

(0.0024) (0.0024) (0.0024) (0.0024) (0.0031) (0.0024) (0.0024) (0.0024) (0.0025) (0.0024) (0.0024) (0.0017) (0.0017) (0.0017) (0.0017) (0.0023) (0.0017) (0.0018) (0.0017) (0.0018) (0.0017) (0.0017)
X001osc_fem

(Female gender)
0.0820

***
0.0915

***
(0.0113) (0.0071)

X003 (Age) 0.0060
***

0.0054
***

(0.0004) (0.0002)

X007osc (Marital status) 0.0189
***

0.0256
***

(0.0026) (0.0017)
X011osc (How many

children)
−0.0079

*
0.0450

***
(0.0039) (0.0026)

X025osc (Highest
educational level)

0.0348
***

−0.0090
***

(0.0034) (0.0022)
X028osc (Employment

status)
0.0444

*** 0.0041 *

(0.0026) (0.0017)

X045osc (Social class) 0.1074
***

0.0161
***

(0.0064) (0.0043)
X047_WVSosc (Scale of

incomes)
0.0737

***
−0.0116

***
(0.0031) (0.0020)

X049osc (Settlement
size)

0.0368
*** 0.0052 **

(0.0024) (0.0016)
S002VSosc (Chronology

of EVS-WVS waves)
0.0623

***
0.0676

***
(0.0070) (0.0044)

S020 (Year of survey) 0.0058
***

0.0076
***

(0.0011) (0.0007)

_cons −4.3476
***

−4.6254
***

−4.3557
***

−4.2577
***

−4.3092
***

−4.4804
***

−4.3814
***

−4.4027
***

−4.4566
***

−4.6201
***

−15.9450
***

(0.0302) (0.0357) (0.0307) (0.0307) (0.0394) (0.0314) (0.0307) (0.0303) (0.0334) (0.0467) (2.1344)

N 234,057 233,503 233,579 227,225 134,780 230,414 219,750 225,125 198,003 234,223 234,223 234,057 233,503 233,579 227,225 134,780 230,414 219,750 225,125 198,003 234,223 234,223
chi2 41,205.5139 41,276.7418 41,156.6300 40,066.9134 23,207.8985 41,003.5722 38,907.2761 40,184.9013 35,225.9958 41,404.8501 41,372.5379 93,838.2476 94,218.7866 93,639.5411 91,057.2196 51,634.8780 92,336.9915 87,889.5035 90,389.6609 78,928.0067 94,092.1523, 94,080.1771

p 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
R2 0.2651 0.2658 0.2650 0.2639 0.2484 0.2664 0.2645 0.2673 0.2650 0.2652 0.2650 0.1366 0.1368 0.1366 0.1359 0.1241 0.1364 0.1357 0.1366 0.1361 0.1366 0.1365

AIC 195,998.7621 195,288.6664 195,634.1928 191,085.6655 115,722.3921 192,634.0571 185,043.8710 188,446.7428 166,485.6596 196,115.5768 196,163.9187 846,995.1251 844,672.7458 845,298.0020 823,769.0121 494,508.1568 834,046.8122 797,214.1670 815,262.9208 717,313.4281 847,511.1836 847,607.9698
BIC 196,071.3054 195,361.1931 195,706.7217 191,158.0014 115,791.0719 192,706.4905 185,115.9727 188,519.0137 166,557.0319 196,188.1250 196,236.4669 847,150.5749 844,828.1601 845,453.4211 823,924.0175 494,655.3277 834,202.0266 797,368.6707 815,417.7869 717,466.3686 847,666.6440 847,763.4302

AUCROC 0.8352 0.8356 0.8352 0.8345 0.8243 0.8361 0.8347 0.8364 0.8354 0.8353 0.8352
chi2 GOF 35,698.46 149,775.78 51,623.06 59,039.08 50,270.30 66,518.30 50,690.00 69,184.84 65,150.49 45,217.12 89,873.70

p GOF 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
maxProbNlogPenultThrsh 0.9500 0.9500 0.9500 0.9500 0.9500 0.9500 0.9500 0.9500 0.9500 0.9500 0.9500
maxProbNlogLastThrsh 0.9900 0.9900 0.9900 0.9900 0.9900 0.9900 0.9900 0.9900 0.9900 0.9900 0.9900

Source: Own calculation in Stata (Stata script at https://drive.google.com/u/0/uc?id=1SGt-7Jl-P1acz2iywup2M5WC0wW9aPh1&export=download [accessed on 19 June 2024]). Notes:
Robust standard errors are between round parentheses. The raw coefficients emphasized using *, **, and *** are significant at 5%, 1%, and 1‰.

https://drive.google.com/u/0/uc?id=1SGt-7Jl-P1acz2iywup2M5WC0wW9aPh1&export=download


Societies 2024, 14, 119 32 of 41

Table A7. Controlling using the most relevant and supported four influences (quad-core) and most of the consecrated socio-demographic variables in Logit (first 11)
and Ologit models (last 11).

Model (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22)

Input/Response Var. A170
bin

A170
bin

A170
bin

A170
bin

A170
bin

A170
bin

A170
bin

A170
bin

A170
bin

A170
bin

A170
bin A170osc A170osc A170osc A170osc A170

osc A170osc A170osc A170
osc A170osc A170

osc
A170
osc

A008osc (Happiness) 0.7759 *** 0.7761 *** 0.7758 *** 0.7786 *** 0.8110 *** 0.7833 *** 0.7639 *** 0.7755 *** 0.7486 *** 0.7768 *** 0.7779 *** 0.8259 *** 0.8265 *** 0.8242 *** 0.8220 *** 0.8423 *** 0.8324 *** 0.8219 *** 0.8296 *** 0.7966 *** 0.8308 *** 0.8310 ***
(0.0067) (0.0067) (0.0067) (0.0067) (0.0081) (0.0068) (0.0072) (0.0069) (0.0078) (0.0067) (0.0067) (0.0051) (0.0051) (0.0051) (0.0051) (0.0061) (0.0051) (0.0055) (0.0053) (0.0059) (0.0051) (0.0051)

A009osc (State of
health) 0.2221 *** 0.2516 *** 0.2200 *** 0.2136 *** 0.2229 *** 0.2115 *** 0.2002 *** 0.1996 *** 0.2310 *** 0.2162 *** 0.2162 *** 0.1768 *** 0.2009 *** 0.1758 *** 0.1798 *** 0.1888 *** 0.1680 *** 0.1641 *** 0.1721 *** 0.1774 *** 0.1700 *** 0.1700 ***

(0.0052) (0.0055) (0.0052) (0.0053) (0.0064) (0.0053) (0.0057) (0.0055) (0.0060) (0.0052) (0.0052) (0.0037) (0.0038) (0.0037) (0.0037) (0.0046) (0.0037) (0.0040) (0.0039) (0.0042) (0.0037) (0.0037)
A173osc (Freedom of
choice and control) 0.2162 *** 0.2156 *** 0.2163 *** 0.2153 *** 0.2023 *** 0.2150 *** 0.2138 *** 0.2148 *** 0.2256 *** 0.2151 *** 0.2155 *** 0.2294 *** 0.2290 *** 0.2296 *** 0.2283 *** 0.2114 *** 0.2291 *** 0.2256 *** 0.2309 *** 0.2430 *** 0.2298 *** 0.2299 ***

(0.0019) (0.0019) (0.0019) (0.0020) (0.0023) (0.0020) (0.0021) (0.0020) (0.0023) (0.0019) (0.0019) (0.0017) (0.0017) (0.0017) (0.0017) (0.0020) (0.0017) (0.0018) (0.0018) (0.0020) (0.0017) (0.0017)
C006osc (Financial

satisfaction) 0.3990 *** 0.3970 *** 0.3987 *** 0.3994 *** 0.3884 *** 0.3959 *** 0.3998 *** 0.3831 *** 0.3903 *** 0.3981 *** 0.3985 *** 0.4084 *** 0.4049 *** 0.4076 *** 0.4091 *** 0.4020 *** 0.4067 *** 0.4209 *** 0.4102 *** 0.4037 *** 0.4082 *** 0.4083 ***

(0.0020) (0.0020) (0.0020) (0.0020) (0.0024) (0.0020) (0.0022) (0.0022) (0.0023) (0.0020) (0.0020) (0.0019) (0.0019) (0.0019) (0.0019) (0.0023) (0.0019) (0.0021) (0.0020) (0.0022) (0.0019) (0.0019)
X001osc_fem (Female

gender) 0.0993 *** 0.1107 ***

(0.0084) (0.0054)
X003 (Age) 0.0064 *** 0.0055 ***

(0.0003) (0.0002)
X007osc (Marital

status) 0.0168 *** 0.0240 ***

(0.0019) (0.0012)
X011osc (How many

children)
−0.0070

* 0.0372 ***

(0.0028) (0.0019)
X025osc (Highest
educational level) 0.0256 *** −0.0139

***
(0.0023) (0.0015)

X028osc (Employment
status) 0.0366 *** 0.0047 ***

(0.0019) (0.0013)
X045osc (Social class) 0.0941 *** 0.0143 ***

(0.0049) (0.0033)
X047_WVSosc (Scale

of incomes) 0.0599 *** −0.0118
***

(0.0021) (0.0014)
X049osc (Settlement

size) 0.0318 *** 0.0062 ***

(0.0019) (0.0013)
S002VSosc

(Chronology of
EVS-WVS waves)

0.0254 *** −0.0129
***

(0.0024) (0.0016)

S020 (Year of survey) 0.0028 *** −0.0029
***

(0.0004) (0.0003)

_cons −4.3029
***

−4.5814
***

−4.2952
***

−4.2171
***

−4.3631
***

−4.3796
***

−4.3531
***

−4.3238
***

−4.3612
***

−4.3210
***

−9.8427
***

(0.0209) (0.0254) (0.0214) (0.0214) (0.0252) (0.0219) (0.0221) (0.0213) (0.0244) (0.0218) (0.8292)

N 406,001 406,976 409,440 400,523 270,599 401,638 352,754 378,018 309,776 410,513 410,513 406,001 406,976 409,440 400,523 270,599 401,638 352,754 378,018 309,776 410,513 410,513
chi2 80,605.8954 80,956.8344 81,211.4790 79,599.7752 55,114.1037 79,783.8085 70,982.4936 75,750.9515 60,912.5502 81,532.1014 81,476.3269 174,954.3974 175,987.5030 176,080.6404 172,542.7336 117,394.9817 172,081.5909 153,444.0089 162,534.9356 131,774.7517 176,304.8617 176,320.0731

p 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
R2 0.2885 0.2893 0.2884 0.2886 0.2878 0.2881 0.2914 0.2897 0.2865 0.2886 0.2885 0.1448 0.1449 0.1446 0.1446 0.1422 0.1439 0.1469 0.1443 0.1440 0.1444 0.1445

AIC 354,262.2913 354,292.5753 356,588.0491 349,421.2335 242,013.4868 349,104.1306 310,260.8929 329,352.7072 268,552.3704 357,413.4565 357,475.2178 1,494,963.9603 1,497,931.2748 1,507,153.6803 1,475,431.2843 1,007,914.3474 1,478,320.3300 1,300,564.6430 1,392,839.9883 1,137,692.0971 1,511,229.1255 1,511,184.2541

BIC 354,327.7759 354,358.0744 356,653.5843 349,486.6367 242,076.5371 349,169.5505 310,325.5341 329,417.7634 268,616.2321 357,479.0074 357,540.7688 1,495,116.7578 1,498,084.1059 1,507,306.5959 1,475,583.8917 1,008,061.4649 1,478,472.9762 1,300,715.4724 1,392,991.7860 1,137,841.1075 1,511,382.0778 1,511,337.2064

AUCROC 0.8457 0.8462 0.8458 0.8458 0.8443 0.8458 0.8468 0.8464 0.8450 0.8459 0.8458
chi2 GOF 20,038.13 87,291.61 26,940.45 27,033.16 23,476.61 30,809.95 23,340.88 31,423.65 27,039.74 34,738.50 67,335.34

p GOF 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
maxProbNlogPenultThrsh 0.9500 0.9500 0.9500 0.9500 0.9500 0.9500 0.9500 0.9500 0.9500 0.9500 0.9500
maxProbNlogLastThrsh 0.9900 0.9900 0.9900 0.9900 0.9900 0.9900 0.9900 0.9900 0.9900 0.9900 0.9900

Source: Own calculation in Stata (Stata script at https://drive.google.com/u/0/uc?id=13O1tGcd8CelYx9f5xsjuV5N93gRfu5p6&export=download [accessed on 19 June 2024]). Notes:
Robust standard errors are between round parentheses. The raw coefficients emphasized using *, and *** are significant at 5%, and 1‰.

https://drive.google.com/u/0/uc?id=13O1tGcd8CelYx9f5xsjuV5N93gRfu5p6&export=download


Societies 2024, 14, 119 33 of 41

Table A8. Controlling each of the most relevant influences (penta-core) and each consecrated socio-demographic variable in Logit models (one per model).

Model
Input Var. (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

C006osc
(Financial satisfaction) 0.4887 ***

(0.0018)
A008osc

(Happiness) 1.2183 ***

(0.0056)
A173osc

(Freedom of choice and
control)

0.3224 ***

(0.0016)
A009osc

(Happiness) 0.6424 ***

(0.0040)
E236osc

(Democracy in own country) 0.1633 ***

(0.0019)

X001osc_fem
(Female gender) 0.0056

(0.0066)
X003 (Age) −0.0011 ***

(0.0002)
X007osc (Marital

status) 0.0186 ***

(0.0015)
X011osc (How many children) −0.0471 ***

(0.0021)
X025osc (Highest
educational level) 0.0981 ***

(0.0018)
X028osc (Employment status) 0.0785 ***

(0.0015)
X045osc (Social class) 0.4468 ***

(0.0037)
X047_WVSosc (Scale of

incomes) 0.2257 ***

(0.0016)
X049osc (Settlement size) 0.0601 ***

(0.0015)
S002VSosc (Chronology of

EVS-WVS waves) 0.0862 ***

(0.0018)
S020 (Year of survey) 0.0124 ***

(0.0003)
_cons −1.2867 *** −1.5762 *** −0.9741 *** −0.9355 *** 0.2559 *** 0.8190 *** 0.8746 *** 0.7633 *** 0.8947 *** 0.3982 *** 0.4753 *** 0.0581 *** 0.0381 *** 0.6027 *** 0.5032 *** −24.0482 ***

(0.0083) (0.0111) (0.0095) (0.0111) (0.0099) (0.0047) (0.0089) (0.0059) (0.0051) (0.0074) (0.0077) (0.0068) (0.0064) (0.0070) (0.0076) (0.6290)

N 431,278 436,729 427,474 433,318 242,184 440,109 440,221 439,606 425,098 296,875 432,021 374,130 406,573 325,012 444,917 444,917
Chi2 71,649.1888 47,665.0500 38,466.8651 25,847.1576 76,86.3635 0.7386 31.7403 154.9186 493.4398 3,047.4781 2,631.8511 14,252.3945 18,884.1527 1,534.1931 2,202.9652 1,564.0678

p 0.0000 0.0000 0.0000 0.0000 0.0000 0.3901 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
R2 0.2033 0.1199 0.0947 0.0536 0.0291 0.0000 0.0001 0.0003 0.0009 0.0082 0.0050 0.0323 0.0415 0.0039 0.0038 0.0027

AIC 424,081.3579 471,201.6021 473,389.2530 505,380.1930 268,397.4438 541,635.0516 540,760.3969 540,413.2266 524,491.1914 369,074.4356 526,377.2930 450,865.1520 479,849.1881 396,554.6043 544,397.8538 545,013.0872
BIC 424,103.3069 471,223.5762 473,411.1843 505,402.1514 268,418.2387 541,657.0411 540,782.3869 540,435.2139 524,513.1115 369,095.6377 526,399.2455 450,886.8167 479,871.0191 396,575.9875 544,419.8651 545,035.0985

AUC-ROC 0.8016 0.7064 0.7037 0.6467 0.6226 0.5007 0.5078 0.5067 0.5188 0.5617 0.5462 0.6170 0.6409 0.5406 0.5498 0.5431

Source: Own calculation in Stata (Stata script at https://drive.google.com/u/0/uc?id=1FE5wk2zaxm6P1_pQzFX_SU2XgCzw0esb&export=download [accessed on 19 June 2024]).
Notes: A170bin is the response variable. Robust standard errors are between round parentheses. The raw coefficients emphasized using *** are significant at 1‰.

https://drive.google.com/u/0/uc?id=1FE5wk2zaxm6P1_pQzFX_SU2XgCzw0esb&export=download
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Table A9. Controlling each of the most relevant influences (penta-core) and each consecrated socio-demographic variable in ologit models (one per model).

Model
Input Var. (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

C006osc (Financial satisfaction) 0.5373 ***
(0.0017)

A008osc (Happiness) 1.3389 ***
(0.0045)

A173osc (Freedom of choice
and control) 0.3893 ***

(0.0017)
A009osc (State of health) 0.6536 ***

(0.0034)
E236osc (Democracy in own

country) 0.1532 ***

(0.0018)

X001osc_fem (Female gender) 0.0351 ***
(0.0053)

X003 (Age) 0.0002
(0.0002)

X007osc (Marital
status) 0.0274 ***

(0.0012)
X011osc (How many children) -0.0037 *

(0.0018)
X025osc (Highest
educational level) 0.0653 ***

(0.0015)
X028osc (Employment status) 0.0493 ***

(0.0012)
X045osc (Social class) 0.3890 ***

(0.0031)
X047_WVSosc (Scale of

incomes) 0.1702 ***

(0.0013)
X049osc (Settlement size) 0.0383 ***

(0.0012)
S002VSosc (Chronology of

EVS-WVS waves) 0.0493 ***

(0.0015)
S020 (Year of survey) 0.0067 ***

(0.0003)

N 431,278 436,729 427,474 433,318 242,184 440,109 440,221 439,606 425,098 296,875 432,021 374,130 406,573 325,012 444,917 444,917
R2 0.0979 0.0600 0.0496 0.0229 0.0104 0.0000 0.0000 0.0003 0.0000 0.0016 0.0009 0.0106 0.0107 0.0007 0.0005 0.0003

AIC 1,678,111.4744 1,767,163.1828 1,748,180.8271 1,825,620.2851 1,005,314.6193 1,897,064.7765 1,896,728.3131 1,893,747.0648 1,834,227.3582 1,286,737.9866 1,857,873.4276 1,601,652.1377 1,734,041.7444 1,397,156.8956 1,915,748.8885 1,916,123.2684
BIC 1,678,221.2194 1,767,273.0535 1,748,290.4836 1,825,730.0774 1,005,418.5938 1,897,174.7242 1,896,838.2634 1,893,857.0011 1,834,336.9590 1,286,843.9972 1,857,983.1899 1,601,760.4613 1,734,150.8996 1,397,263.8118 1,915,858.9450 1,916,233.3248

Source: Own calculation in Stata (Stata script at https://drive.google.com/u/0/uc?id=1eBW4ic0ZjP7OlsbWIjT6hR_EvwsnFeLX&export=download [accessed on 19 June 2024]). Notes:
A170osc is the response variable. Robust standard errors are between round parentheses. The raw coefficients emphasized using *, and *** are significant at 5%, and 1‰.

https://drive.google.com/u/0/uc?id=1eBW4ic0ZjP7OlsbWIjT6hR_EvwsnFeLX&export=download
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Table A10. Identifying age limits for low-frequency outliers (less than hundreds of observations) and supporting Figure 9 after finding the relationship between age
(X003, in years) and the number of non-null responses for life satisfaction (Count_A170osc_byX003).

X
003

Count_
A170osc_
byX003

X
003

Count_
A170osc_
byX003

X
003

Count_
A170osc_
byX003

X
003

Count_
A170osc_
byX003

X
003

Count_
A170osc_
byX003

X
003

Count_
A170osc_
byX003

X
003

Count_
A170osc_
byX003

13 3 26 10,301 39 8170 52 6903 65 5082 78 1304 91 73
14 12 27 10,556 40 10,935 53 5933 66 4031 79 1111 92 43
15 290 28 10,649 41 7678 54 5860 67 3809 80 1138 93 40
16 911 29 9299 42 9379 55 7263 68 3749 81 877 94 30
17 1754 30 11,756 43 7779 56 5857 69 3099 82 810 95 15
18 9951 31 8853 44 7366 57 5804 70 3849 83 635 96 6
19 9660 32 10,721 45 9313 58 5708 71 2568 84 556 97 5
20 10,689 33 9022 46 7349 59 4749 72 2780 85 482 98 12
21 10,286 34 9022 47 7208 60 6335 73 2377 86 275 99 30
22 11,135 35 11,352 48 7425 61 4564 74 2150 87 203 100 1
23 10,352 36 9358 49 6615 62 5386 75 2035 88 178 102 1
24 10,515 37 8948 50 8117 63 4562 76 1816 89 142 103 1
25 11,605 38 9650 51 5996 64 4320 77 1547 90 137

Source: Own calculation in Stata (Stata script at https://drive.google.com/u/0/uc?id=1bHPSyKCs1yCUskuSrR2h31Av4vWpcoNu&export=download [accessed on 19 June 2024])
Notes: Count_A170osc_byX003 = the result of counting after performing tabstat A170osc, by(X003) statistics (count). The total of Count_A170osc_byX003 is 440,221 and represents the total
number of intersecting non-null observations for both A170osc and X003. The gray background is used to indicate frequencies less than 100.

Table A11. The results of the reverse causality checks using ordered logit and comparisons in each pair of columns.

Ologit Model (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

Input/Response A170osc A008osc A170osc A009osc A170osc A173osc A170osc C006osc A170osc E236osc A170osc E235osc

A008osc
(Happiness) 1.3389 ***

(0.0045)
A009osc

(State of health) 0.6536 ***

(0.0034)
A173osc

(Freedom of choice
and

control)

0.3893 ***

(0.0017)

https://drive.google.com/u/0/uc?id=1bHPSyKCs1yCUskuSrR2h31Av4vWpcoNu&export=download
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Table A11. Cont.

Ologit Model (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

Input/Response A170osc A008osc A170osc A009osc A170osc A173osc A170osc C006osc A170osc E236osc A170osc E235osc

C006osc
(Financial

satisfaction)
0.5373 ***

(0.0017)
E236osc

(Democracy in own
country)

0.1532 ***

(0.0018)
E235osc

(Importance of
democracy)

0.1265 ***

(0.0020)

A170osc (Life
Satisfaction) 0.4455 *** 0.2483 *** 0.3840 *** 0.5807 *** 0.1834 *** 0.1074 ***

(0.0017) (0.0014) (0.0017) (0.0018) (0.0020) (0.0018)

N 436,729 436,729 433,318 433,318 427,474 427,474 431,278 431,278 242,184 242,184 253,597 253,597
Chi2 86,758.0649 70,001.0153 36,047.1720 32,642.4993 52,067.6426 49,421.9724 970,86.6292 105,627.7651 7,567.0645 8,595.7378 4,061.8472 3,468.3745

p 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
R2 0.0600 0.1127 0.0229 0.0372 0.0496 0.0490 0.0979 0.0976 0.0104 0.0110 0.0049 0.0049

AIC 1,767,163.1828 838,822.5060 1,825,620.2851 1,056,964.8486 1,748,180.8271 1,722,081.5732 1,678,111.4744 1,739,877.2913 1,005,314.6193 1,059,845.8455 1,061,367.9380 842,031.1059
BIC 1,767,273.0535 838,866.4542 1,825,730.0774 1,057,019.7448 1,748,290.4836 1,722,191.2297 1,678,221.2194 1,739,987.0363 1,005,418.5938 1,059,949.8201 1,061,472.3730 842,135.5409

Source: own calculation (Stata script at https://drive.google.com/u/0/uc?id=1wU0b46ViPZtktUuL0tlbKjmWZl-JcC_o&export=download [accessed on 19 June 2024]). Notes: robust
standard errors are between round parentheses. The raw coefficients emphasized using *** are significant at 1‰. Colors are applied to emphasize better model scores and selected
variables (green) and lower model scores and variables not selected (red).

https://drive.google.com/u/0/uc?id=1wU0b46ViPZtktUuL0tlbKjmWZl-JcC_o&export=download
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Notes
1 Four Stata script files for .csv export (.do extension) are available in the online Google Drive folder at: https://drive.google.com/

drive/folders/1ti2zxYq5dgKL4hxVKEBZhX4ewmMkulmM?usp=sharing [accessed on 19 June 2024]
2 The Stata script, namely 1remove_DKNA.do, is available online at the following address: https://drive.google.com/u/0/uc?id=14

LZgXMVyg57lD0ytIEcf_x8o6_5H9Eh2&export=download [accessed on 19 June 2024]
3 The Stata script, namely 2binary_derivation_for_A170.do, is available online at the following address: https://drive.google.com/u/

0/uc?id=1wB-ihvyHAuFMMcP9t42i1mNQFy_xXt4E&export=download [accessed on 19 June 2024]
4 https://drive.google.com/drive/folders/1jmq9Bpyx3FpdJoFt7_PQMpYQNcrf2nyV?usp=sharing [accessed on 19 June 2024]
5 Stata script at https://drive.google.com/u/0/uc?id=1a5eNJCBxXWPzCm17FOzk1f_k4z9-qrJZ&export=download [accessed on

19 June 2024]
6 https://drive.google.com/drive/folders/1WPOsaLApVsw5dwbUM54rGxC4fLopt0tW?usp=sharing [accessed on 19 June 2024]
7 Stata script at https://drive.google.com/u/0/uc?id=1Y-4scUYq7IdfUnsL-mVd9OQ5fVvAlv4l&export=download [accessed on

19 June 2024]
8 Stata script at https://drive.google.com/u/0/uc?id=1unYiwRopzpitC_2YnjYyv4qAvimEr6b8&export=download [accessed on

19 June 2024]
9 Stata script and results at https://drive.google.com/drive/folders/1mp2RCDoyP9_yUtlVlS7Ha_QWxq_S89wc?usp=share_link

[accessed on 19 June 2024]
10 Stata script and results at https://drive.google.com/drive/folders/17cYUmvM_LhynhbZP6qQKjpYEj8B0A5Un?usp=share_link

[accessed on 19 June 2024]
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