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Abstract
This contribution aims at using Bayesian networks for modelling the relations between the individual subjective well-being (SWB) and the individual
material situation. The material situation is approximated by subjective
measures (perceived economic strain, subjective evaluation of the income relative to most people in the country and to own past) and objective measures
(household’s income, material deprivation, financial problems and housing
defects). The suggested Bayesian network represents the relations among
SWB and the variables approximating the material situation. The structure
is established based on the expertise gained from literature, whereas the parameters are learnt based on empirical data from 3rd edition of European
Quality of Life Study for the Czech Republic, Hungary, Poland and Slovakia
conducted in 2011. Prediction accuracy of SWB is tested and compared with
two benchmark models whose structures are learnt using Gobnilp software
and a greedy algorithm built in Hugin software. SWB prediction accuracy
of the expert model is 66,83%, which is significantly different from no information rate of 55,16%. It is slightly lower than the two machine learnt
benchmark models.
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Introduction

Throughout the last couple of decades, subjective well-being (hereinafter referred
as “W”) has become an attractive field of study for sociologists, psychologists and
economists. Each of these branches looks at the topic from the different perspective, whereas their models reflects mainly their own needs and understanding. For
example, economists use the concept of SWB in their models as a certain approximation when investigating the utility. The empirical research of SWB and its

association with economic variables such as individual income, material situation,
relative deprivation, material deprivation etc. is usually based on the use of various
statistical methods. Applications of probability calculus and modelling to examine
sociological concepts such as SWB seem to be rather marginal. In this contribution
we tried to develop an alternative to the classical statistical approach and suggest
the probability model for the description of the relationships among the individual SWB and selected proxies of the economic situation based on empirical data
from four central European countries. For such an attempt Bayesian networks are
used, whereas the predictive capacity of the model is discussed in terms of SWB.
The broad purpose of this study is to demonstrate possible new approaches for
modelling in sociology.
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Literature

SWB can be defined uneasily and approaches to that differ quite a lot. For the
purposes of this research the definition of SWB promoted in [9] is used. Based
on this definition there are two components of SWB, affective and cognitive. The
cognitive component can be understood as a judgement of one’s life satisfaction,
whereas the affective dimension is represented by emotions and moods. The surplus
of positive emotions over negative ones is referred as happiness. Comprehensive
overviews of the issues defining SWB are provided for example in [7] or [10]. Both
outlined dimensions of SWB are reflected in the empirical analysis in this paper.
The individual material situation can be approximated by diverse variables,
both objective and subjective. The term “material situation” appears in the study
[4] where direct and indirect measures are discussed. Economic variables once
examined were mostly limited to the income [22]. Household’s income is the most
obvious indirect measure, but the evidence of the relation between the income and
SWB is mixed. Some authors stress the importance of the income for SWB whereas
others look it rather unimportant. The reviews of the evidence are provided eg. in
[7], [9] and [25]. Overall, researchers mostly suggest that money has a positive, yet
diminishing effect on SWB [11, p. 97], which is in line with the widely accepted
economic law of declining marginal utility.
Some studies (e.g. [9]) suggest that the relative, rather than the absolute,
income matters, as people simply tend to compare one to another. Clark et al.
[5] talk about the comparison to others and the comparison to oneself in the past.
Diener et al. [8, p.195] summarize that the impact of the income depends on
“changeable standards derived from expectancies, habituation levels, and social
comparisons”. It means that the additional income has no effect on SWB if the
income of people in the reference group also increase [11, p. 98]. With some
exemptions (e.g. [8]), the research is quite consistent in the assertion of importance
not to consider the effect of income to SWB only in absolute terms.
Material deprivation measures are used in poverty research since introduced in
[3] and [30]. It is commonly assumed that there is a close relationship between

the income and the material deprivation as the lack of resources caused by the low
income results in the lack of something considered to be a necessity. However, the
research often suggest that the discrepancies between the income and the material
deprivation exist. Studies suggesting that there are low income households not
experiencing deprivation as well as households not living in poverty but suffering
from the deprivation (measured by non-monetary indicators) are summarized, for
example, in [32]. The authors provided reasoning why the income and the material
deprivation may relate loosely – the length of time the low income persists, the
existence of other resources (savings etc.), a different view of what is necessary, and
other social and economic processes may influence the relationship between current
income and deprivation. They made analysis of the income, the deprivation and
the economic strain based on data for twelve European Union countries from the
first wave of the European Community Household Panel Study (ECHP) conducted
in 1994 and found that the relationship of the income with the deprivation “was
generally weakest in the richer countries where the level of deprivation is lowest, and
strongest where it is highest” [32, p. 370] and the economic strain (the perceived
ability to make ends meet) is impacted by both the income and the deprivation
whereas the effect of the deprivation is stronger. The structure of the deprivation
is consistent across examined EU countries. Based on European Quality of Life
Survey (EQLS) data for EU25 plus 3 candidate states at that time (Romania,
Bulgaria and Turkey) [33] later confirmed the earlier finding that the relationship
between the income and the life style deprivation is relatively weak, whereas the
income plays more important role in the poorer regions as a predictor of deprivation.
The association between the deprivation and the economic strain is the strongest
in 12 richest EU countries whereas in all other EU regions is just a bit weaker.
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Data and method

Learning the structures and the parameters is based on the empirical data from
European Quality of Life Study (hereinafter referred as “EQLS”) carried out by
the European Foundation for the Improvement of Living and Working Conditions
– Eurofound [19] covering all 27 EU member states and 7 non-EU countries. Third
edition of the survey conducted in Autumn/Winter 2011 is used for this purpose.
Only one interview per household was held whereas the adult household member
with the next upcoming birthday was taken as the eligible respondent. The statistical population of the study covered all persons aged 18 and over whose usual
place of residence was in the territory of the surveyed country. Random probability sampling procedures were used promising that every member of the statistical
population have non-zero probability to be included in the sample. The sample was
stratified according to NUTS2, level of urbanization and clustered geographically
on Primary Sampling Units. The sample can hence be considered representative.
All necessary technical details how the study was conducted are available in EQLS
Technical report [18] and EQLS Sampling report [17].

Probability models presented in this contribution are learnt using only data of
four post-communist central European countries (the Czech Republic, Hungary,
Poland and Slovakia). This approach promises to have a sufficient sample from
very similar countries in terms of culture, geography, politics, economics and modern history. Total sample size for the four countries is 5.298 (1,012 in the Czech
Republic, 1.024 in Hungary, 2.262 in Poland and 1.000 in Slovakia) respondents out
of whom 3.797 (722 in the Czech Republic, 687 in Hungary, 1.707 in Poland and
681in Slovakia) complete data vectors are extracted by removing respondents not
having answered the relevant questions. This selection of countries is represented
by the node COUNTRY in the model.
Broad range of domains is covered by EQLS including SWB and the financial
situation measures. There is no single question on SWB, there are questions on both
happiness and life satisfaction instead. For the happiness respondents are asked in
the following way: “Taking all things together on a scale of 1 to 10, how happy
would you say you are?” Code 1 means very unhappy and 10 means very happy on
the scale. The question of the overall satisfaction is: “All things considered, how
satisfied would you say you are with your life these days?” Similarly to happiness
the scale of 1 to 10 is given, where 1 means very dissatisfied and 10 means very
satisfied. Model variable of the subjective well-being (abbreviated as “AVGSWB”
in the model) is binary where one state represents SWB below the median and
the other state represents SWB on or above the median. For each respondent the
average of happiness and life satisfaction is computed first and then the median
is calculated from this working scale. Because SWB is a two-item measure, the
internal consistency was checked using Cronbach’s alpha. The value of alpha is
0.774 which is generally considered acceptable in the social research.
A set of seven variables is used for the description of the individual material
situation and the deprivation in the model. Household income, material deprivation, defects in housing conditions and financial problems are the objective ones.
The subjective variables comprise the subjective economic strain and the relative
income approximated by the subjective evaluation of own current financial situation compared to other people in the country and by the subjective evaluation of
own current financial situation compared to own past situation. People are often
cautious stating their household income (total of 1.333 respondents out of the 5.298
did not declared their income). The respondents were asked to state their total net
income per month from all sources of all members of the household. The household
income equalized based on purchasing power parity euros is used for the analysis,
such a figure is provided in the EQLS dataset. The variable of income is binary
where one state covers the income up to the median (including) and the second
state the income above median.
EQLS respondents were asked whether they are able to afford six items if they
would like them to get. The six items include keeping your home adequately warm,
paying for a week’s annual holiday away from home (not staying with relatives),
replacing any worn-out furniture, having a meal with meat, chicken, fish every
second day (if wanted), buying new, rather than second-hand, clothes and having

friends or family for a drink or meal at least once a month. Resulting six binary
variables (able to afford / unable to afford) are transformed into a single binary
variable, where one group of respondents can afford all six items and the other
group cannot afford one to six items. The respondents having refused to answer
the whole set of six sub-questions are excluded from the further analysis. This
variable of the material deprivation is abbreviated as “WANTED” in the model.
Financial problems in the form of the ability to pay various households bills
as scheduled in the past 12 months is another objective variable related to the
living conditions. The question on the financial problems has five sub-questions
covering payments that typical household needs to pay regularly: rent or mortgage
payments for accommodation, utility bills, such as electricity, water, gas, payments
related to consumer loans, including credit card overdrafts and payments related
to informal loans from friends or relatives not living in the household. Four binary
variable (able to pay bills as scheduled / unable to pay bills as scheduled) are transformed into a single binary variable where one state means able to afford all four
items whereas the other state means unable to afford one to six items. Consistent
principle is adopted for those not answering questions. Excluded are those who
did not answer all the sub-questions. This variable of the financial problems is abbreviated as “UNABLEPAY” in the model. The last objective variable related to
the material living conditions describes defects in housing conditions. The related
EQLS question has six sub-questions on type of common deficiencies of housing:
shortage of space, rot in windows, doors or floors, damp or leaks in walls or roof,
lack of indoor flushing toilet, lack of bath or shower and lack of place to sit outside
(e.g. garden, balcony, terrace etc.). Single binary variable is again derived from
the six partial binaries (problem exists / problem does not exist) same way (one
category contains only respondents having no problems with housing and the other
contains respondents having one to six problems with housing, respondents having
refused all six items are excluded from the dataset). This variable of the housing
defects is abbreviated as “ACCOMP” in the model.
Subjective measures are based on the respondent’s subjective feeling of their
own situation rather than on the objective material living conditions. Broadly
speaking the relative income is the income compared with a defined standard given
by other incomes as perceived by the respondent. As discussed before the income
can be compared with own income in the past and the income of people in the
country, region or closer neighborhood. Same for the financial situation. The
EQLS question dealing with own financial situation compared with others is the
following: “Could you please evaluate the financial situation of your household?
In comparison to most people in your country would you say it is much worse,
somewhat worse, neither worse nor better, somewhat better or much better?” For
the purpose of modelling this 5-point scale is transformed into the 3-point scale
(worse, the same and better financial situation). The variable is hence ternary
and is abbreviated as “FINSITEVAL”. The EQLS question on comparison with
own past was posed this way: “When you compare the financial situation of your
household 12 months ago and now, would you say it has become better, worse or

remained the same?” The ternary variable is abbreviated as “PASTFIN” in the
model.
The perceived economic strain is covered by the following EQLS question:
“Thinking of your household’s total monthly income: is your household able to
make ends meet very easily, easily, fairly easily, with some difficulty, with difficulty
or with great difficulty?” This 6-point scale is transformed to only two categories
of those able to make ends meet easily and those able to make ends meet with
difficulty. The transformed variable used for modelling is abbreviated as “MEETENDS”.
The model in the form of Bayesian network is constructed using the above outlined data. The expertise gained from the existing literature review is used to establish the structure of the model, whereas parameters are learnt using EQLS data as
described above. To evaluate the predictive accuracy of the expert model two more
benchmark models are constructed using different structure learning approaches:
a greedy algorithm and the optimal Gobnilp algorithm [6]. To summarize, in this
empirical study, following models are considered:
• Greedy-BIC – structure learnt with the greedy search-and-score algorithm
with the BIC scoring criterion.
• Gobnilp-BIC – structure learnt using the Gobnilp algorithm with the BIC
scoring criterion.
• Expert -– structure learnt using expert knowledge.
he structural learning of the Greedy-BIC model is performed in the analytic software Hugin [23], parameters of all models are learnt in Hugin as well. Structure of
the Gobnilp-BIC model is learnt using Gobnilp software [6]. Gobnilp-BIC model
is optimal in terms of the BIC criterion.
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Model and discussion

In Figure 1 we present the suggested Bayesian network which represents the relations among SWB and the variables approximating the material situation of an
individual. The variable referred as COUNTRY represents the country the respondent come from. Figure 1 Bayesian network structure (expert version). The
suggested model is examined from the perspective of conditional independencies
and the ability to predict SWB based on the given material situation variables.
Expert argumentation for the relations between the nodes is summarized with the
special respect to SWB.

4.1

4.1. Variables directly linked to SWB

SWB is directly linked with the relative income expressed as both the income
relative to own past (represented by the node PASTFIN) and the income relative

Figure 1: Bayesian network structure (expert version)

to the other people in the country (represented by the node FINSITEVAL). The
two expressions of the relative income are also directly linked. As seen before, the
direct link between SWB and the relative income can be traced to the literature,
for example [5] and [8]. Simply said, people are unhappy and unsatisfied when
feeling their material situation get worse comparing to either what was before or
what others have. The measures are both subjective. SWB is also directly linked
with the material deprivation (represented by the node WANTED). This direct
link can also be supported by the literature, for example [1]. Basically SWB drops
down if one hunger after something that cannot be afforded. The last variable
directly linked with SWB is perceived economic strain (represented by the node
MEETENDS). The evidence for the direct link can again be found in the literature,
for example [26] and [12]. Common sense reasoning is that SWB is reduced in case
a household is unable to make ends meet. The direct link between the economic
strain and the material deprivation can be supported by the literature too, where
[32] and [33] stand as examples. Inability to make ends meet in essence corresponds
directly with the impossibility to afford things desired. Similarly, the subjective
assessment of own financial situation compared to most people in the country is
linked with the material deprivation – people are deprived as they cannot afford
things they think other people in the country mostly can. To summarize, SWB is
directly linked with all other subjective measures in the model (there is no other
subjective measure in the model). The only objective measure directly linked with
SWB is the material deprivation. These five interconnected variables constitutes a
sort of cluster within the network.

4.2

WB and income and country

Two variables are d-separated from SWB in the model – the country and the income. It means that if we know nothing else, SWB is independent of the country
and the income. It can be easily argued that the household’s income in absolute
terms is linked with the country in which the household resides. It is not that
apparent from the perspective of the four examined countries, but it is clear globally. Independence of SWB and the country means the level of SWB cannot simply
imply the characteristics of a given country and vice versa. For example, we cannot conclude that people living in the rich countries are automatically happier and
more satisfied with their lives than those living in the poor countries although the
common sense might suggest otherwise.
Modern economic discussion on the relations between the level of SWB and
the economic performance of a country as well as household’s level of incomes was
launched by Richard Easterlin [13]. Based on the empirical evidence he proposed,
that there is a noticeable positive association of the income with the happiness
within a given country. But the picture is quite different from the international
perspective; the reported level of happiness on average was not associated with
national income per head. At least in countries, where the income per head is
sufficient to cover basic needs1 . Shortly, people in a rich country are not on average
happier than people in a poor country (given that basic needs are met), but within a
given country the income and the reported happiness are associated. Furthermore,
according to the Easterlin, there is no correlation between the increase in national
product per person and the increase in the average reported happiness over the
long-term. Twenty years later Easterlin [14] reacted to the criticism of his research
(e.g. [31]) and refined his original conclusion. This refinement is that raising the
incomes of all people in the society does not increase the happiness of all, because,
so-called, “material norms” increase in the same proportion as the income of the
society. When the country becomes richer, higher level of income becomes normal –
although the absolute income is higher, the relative income remains the same. This
Easterlin’s arguments are in essence in line with the conclusions of the importance
of the relative income explored above. Once again Easterlin [16] confirmed his
paradox on updated dataset and stressed that the happiness and the economic
performance are not related only in long term, while short term fluctuations of the
happiness and the national income are positively associated. Because of confusion
the short and long term trends, some authors may suggest the positive relation of
SWB and GDP in long term too. There are many studies confirming (e.g. [2])
and disputing Easterlin’s conclusion (e.g. [21], [31]) and the debate is certainly not
over.

1 His

conclusion was later nicknamed Easterlin paradox.

4.3

Variables intermediating SWB and income

Based on the suggested graph SWB and the country are d-connected when other
information is available; information of either relative income or material deprivation or perceived economic strain. The importance of the relative income as a
mediator between SWB and the economic performance of the country has just been
discussed. If the relative income is known, the conclusion on the country can theoretically be drawn from the level of SWB and vice versa. Still, this conclusion can
be reached rather in case of more different countries than the four examined central
European ones2 . The perceived economic strain as well as the material deprivation
could be contemplated in the same way as mediators. Both variables were examined in the EU-wide context by [20], who suggest that these measures should be
employed as indicators for certain purposes rather than the income as they provide
better information that pure income thresholds in situation of inequality in the
income between the EU member states.
The important feature of the model is that the absolute level of the income
is treated as conditionally independent of SWB and the knowledge of mediating
factors is needed since SWB and the income are d-separated (given an empty set). It
is a sort of the model assumption, as immense amount of studies confirming that the
income and SWB of an individual are associated can be found as already discussed.
Still, newer research tend to understand the income rather as indirect measure (e.g.
[4]). Relative income, perceived economic strain and material deprivation are the
suggested mediators between the income and SWB in the Bayesian network. If we
know one of them, the link from the income to SWB is unblocked. Direct links
from the income to all of the three mediating variables can be well argued.
In case of higher current level of the income the probability of the subjective
evaluation of own income compared to others increases. (Absolute income is not
directly linked with the relative income compared to past, the way goes through
the node FINISTEVAL. It means the knowledge of the income is not necessary to
conclude on the relative income compared to past). Similarly higher income can be
directly associated with lower perceived economic strain (making ends meet is more
probable) as well as with less material deprivation (affordability of things wanted
is more probable). Same the other direction. It is assumed that the income and
SWB is independent, but if we know how this income is perceived relative to other
people in the community, we can conclude on SWB and vice versa. Similarly, with
the knowledge of the material deprivation or the perceived economic strain we can
conclude on SWB from the income. For example high income leading to the ability
to afford things wanted leads us to conclude on good level of SWB. On the other
hand the same level of the income can be insufficient to afford things wanted for
another household which will lead to dissatisfaction as they become deprived. We
must have such information to conclude on SWB from the income.
2 For example, such a conclusion can be made in case of comparison the Czech Republic with
Bhutan, a poor Buddhists country known for their extraordinary nation-wide approach of pursuing
happiness.

This is confirmed by the literature concerning on material aspirations. Based
on [15] the material aspirations increase together with the income over the life
course, whereas SWB, generally, rises with the income, but inversely with the
material aspirations. The rise of the income causes the rise of SWB on the one
hand, but also the rise of the material aspirations on the other hand. The rise
of the material aspirations affects negatively SWB and erase the positive effect
of the income. People tend to want more and more throughout the life, which
negatively affects their SWB (SWB would otherwise gain from the increase of the
income). Similarly [29] empirically tested the effect of the income aspirations on
people’s utility operationalized as reported satisfaction with life. He founds that,
ceteris paribus, higher income aspirations reduce people’s utility measured by the
satisfaction with life. The author offers two explanations for that: processes of
adaptation and social comparison. Firstly, the increase of the income initially
provide additional pleasure at the beginning, but the effect disappear as people get
used to the new income level. Secondly, the relative income position rather than
absolute level of the income matters, because people tend to compare themselves
with others in the community. Stutzer talks about “socially comparative or even
competitive processes in consumption” [29, p.3]. This view is in line with previously
referred Easterlin paradox, because people in a rich country are adapted to their
material standards and simple fact that they are richer than people in a poor
country cannot make them happier. People in the poor country have their own
standards they are adapted to. To conclude on the material aspirations, [28] found
the negative relationship of life-satisfaction with materialism (which could be seen
as individual orientation to possession and acquisition). Materialistically oriented
people were less satisfied with their lives as a whole, with their standard of living,
family lives and other life domains than those low in materialism.
The literature hence confirmed that it is important to know whether the income
is sufficient for the ability of afford desired thing in order to conclude on SWB. Logic
is the similar in case of the perceived economic strain. The income sufficient to
safely make ends meet probably promotes the higher level of SWB, still, the other
household may not be able to manage to make ends meet with the income in the
same amount.

4.4

Other variables

Only variables examined so far and no other variables are in the Markov blanket3
of the node SWB, the two of them (income and country) are d-separated given the
empty set and the rest is d-connected (given the empty set). If we know the states
of them, no other information is necessary to conclude on SWB. The two other
variables remains outside the Markov blanket: financial problems (UNABLEPAY)
and housing defects (ACCOMP). They are both associated with SWB, but having
3 The Markov blanket of a variable A is the set consisting of the parents of A, the children
of A, and the variables sharing a child with A. If all variables in the Markov blanket for A are
instantiated, then A is d-separated from the rest of the network [24, p. 11].

the information of either relative income or perceived economic strain or material
deprivation, information of the financial problems (and the housing defects) are
not necessary. If a household does not feel economically strained (or feels their
situation is relatively good or can afford what they otherwise want), the SWB of
that household might be good even if it has problems paying bills in arrears. On
the contrary, if there are no problems paying bills, but members of the household
feel deprived, economically strained and bad in terms of their situation compared
to others, their SWB will probably be worsen. Still, if we have no other knowledge,
information on financial problems is relevant in terms of SWB prediction.
Other links in the model can be explained in similar way and analyzed further.
For example the income is directly linked with financial problems – having less
income may affect the ability to pay bills if households has no savings. The last
comment belongs to the node of housing defects, which seems to stay a bit apart
from the heart of the network as it is linked with the rest of the network only via
the node of financial problems. This variable covers, inter alia, the problems with
payments of rents, mortgages, utility bills etc. It could hence be expected that the
inability to pay such bills is also connected with housing defects (household has to
move to a smaller apartment of a lower standard).

4.5

Prediction of SWB

We perform an evaluation of the prediction accuracy of the expert model and
compare it with two learning algorithm approaches. The prediction accuracy is
tested using the R software [27]. The adopted approach uses 75% of the available
dataset as training data to learn the parameters of the model whereas the obtained
predictions of SWB are compared with the true state of SWB on remaining 25%
observations in the second step. Ten rounds of such tests were performed. The
average accuracy of the expert model in predicting SWB is 66.83% (95% confidence
interval 65,87% to 67,78%), which is significantly different from no information rate
of 55.16%.
The prediction accuracy of the expert model is compared with the other two
models presented in Figures 2 and 3. The SWB prediction accuracy of the GreedyBIC model learnt with Hugin [23] is 67.01% (the 95% confidence interval is from
66.05% to 67.95%). In case of the Gobnilp-BIC model learnt with GOBNILP
software [6] the prediction accuracy of SWB is 67.00% (the 95% confidence interval
is from 66.04% to 67.94%). This third model is optimal with respect to the Bayesian
Information Criterion (BIC) and it has its BIC equal to -24390.4 while GreedyBIC model reached BIC of -24391.2. The expert model is worst out of the three
suggested model with BIC equal to -24754.2. The two machine learnt models
are almost identical in terms of the predictive accuracy as well as BIC, where
the Gobnilp-BIC model seems to be only marginally better as suggested by both
measures.
Although expert model is the weakest in terms of BIC and the predictive accuracy, it does not significantly differ from the other two models learnt from data.

Figure 2: Bayesian network structure (Greedy-BIC version)

Figure 3: Bayesian network structure (Gobnilp-BIC version)

The expert version is worth considering, because it represents relations and conditional independencies of SWB and factors related to material conditions known
from the social research made so far probably better that the other two models.
The key difference between the expert version and the other two models is the
conditional independence of the income and SWB as well as the country and SWB.
The key feature of the expert version is that the income (the country) and SWB are
conditionally independent (given the empty set) as explained earlier, whereas the
income and SWB as well as country and SWB are d-connected in the benchmark
models.

5

Concluding remarks

This contribution is an attempt to employ Bayesian networks in a research of
sociological topics such as SWB. To the knowledge of the authors the Bayesian
network approach has not yet been adopted in the way described in this paper.
However, as such, it should be understood as a first step of a longer journey.
For the analysis, the EQLS data of four Central European countries collected
in 2011 are used with the argument of the similarity of these countries from several
points of view. The model hence reflects the situation in these post-communist
countries and a care should be taken when using it in different context. Recently,
newer data were made available4 , there is hence a room for updating and a further
exploration.
Expert model, as well as the other two models, are able to predict SWB based on
material living conditions and deprivation considering that these factors constitute
only a small part of the whole picture. Immense number of studies is available on
SWB and how it is associated with the factors related to demography, aspirations,
expectations, personality, social relations and wider environment, where personality
traits seems to matter in long term, while life events play the role rather in short
term. Most of the factors we examined falls into the latter category, whereas
the subjective opinion of material living standards and deprivation are certainly
impacted by the personality too. Other than material factors are not reflected in
the suggested network as they are too tangled to be described in their complexity.

Acknowledgement
This work was supported by the Czech Science Foundation (project 17-08182S).

References
[1] L. Bellani and C. D’Ambrosio. Deprivation, social exclusion and subjective
well-being. Social indicators research, 104(1): 67-86, 2011.
4 4th

edition of EQLS conducted in 2016 and released in 2018.

[2] D. G. Blanchflower and A. J. Oswald. Well-being over time in Britain and the
USA. Journal of public economics, 88(7): 1359-1386, 2004.
[3] V. Carstairs and R. Morris. Deprivation: explaining differences in mortality
between Scotland and England and Wales. British Medical Journal, 299(6704):
886-889, 1989.
[4] B. Christoph. The relation between life satisfaction and the material situation:
A re-evaluation using alternative measures. Social Indicators Research, 98(3):
475-499, 2010.
[5] A.E. Clark, P. Frijters and M.A. Shields. Relative income, happiness, and
utility: An explanation for the Easterlin paradox and other puzzles. Journal
of Economic Literature, 46(1): 95-144, 2008.
[6] J. Cussens and M. Bartlett. GOBNILP software. 2015.
[7] E. Diener. Subjective Well-Being. Psychological Bulletin, 95(3): 542-575, 1984.
[8] E. Diener, E. Sandvik, L. Seidlitz and M. Diener. The relationship between
income and subjective well-being: Relative or absolute? Social Indicators
Research, 28(3): 195-223, 1993.
[9] E. Diener, E. Suh, R. E. Lucas and H. L. Smith. Subjective well-being: Three
decades of progress. Psychological Bulletin, 125(2): 276–302, 1999.
[10] R. Dodge, A. P. Daly, J. Huyton and L. D. Sanders. The challenge of defining
wellbeing. International Journal of Wellbeing, 2(3): 222-235, 2012.
[11] P. Dolan, T. Peasgood and M. White. Do we really know what makes us
happy? A review of the economic literature on the factors associated with
subjective well-being. Journal of economic psychology, 29(1): 94-122, 2008.
[12] H. Ervasti and T. Venetoklis. Unemployment and subjective well-being: An
empirical test of deprivation theory, incentive paradigm and financial strain
approach. Acta Sociologica, 53(2): 119-139, 2010.
[13] R. A. Easterlin. Does economic growth improve the human lot? Some empirical evidence. Nations and households in economic growth, 89: 89-125, 1974.
[14] R. A. Easterlin. Will raising the incomes of all increase the happiness of all?
Journal of Economic Behavior & Organization, 27(1): 35-47, 1995.
[15] R. A. Easterlin. Income and happiness: Towards a unified theory. Economic
journal, 111(473): 465-484, 2001.
[16] R. A. Easterlin. Happiness and economic growth–the evidence. Global handbook of quality of life: 283-299, 2015.

[17] European Foundation for the Improvement of Living and Working Conditions,
Third European Quality of Life Survey: sampling report, 2012.
[18] European Foundation for the Improvement of Living and Working Conditions,
Third European Quality of Life Survey: technical report, 2012.
[19] European Foundation for the Improvement of Living and Working Conditions, European Quality of Life Survey [computer file], 2011-2012: 2nd Edition. Colchester, Essex: UK Data Archive [distributor], January 2014. SN:
7316, http://dx.doi.org/10.5255/UKDA-SN-7316-2.
[20] T. Fahey. The Case for an EU-wide Measure of Poverty. European Sociological
Review, 23(1): 35-47, 2006.
[21] M. R. Hagerty and R. Veenhoven. Wealth and Happiness Revisited: Growing
National Income Does Go with Greater Happiness. Social Indicators Research,
64(1): 1-27, 2003.
[22] B. Headey and M. Wooden. The Effects of Wealth and Income on Subjective
Well-Being and Ill-Being. Institute for the Study of Labor (IZA), Bonn, IZA
Discussion paper series, 1032, 2004.
[23] Hugin Expert, Hugin Researcher API 8.0 (www. hugin. com), 2014.
[24] F. V. Jensen. Bayesian networks and decision graphs. Aalborg University, Aalborg, 2001.
[25] R. Larson. Thirty years of research on the subjective well-being of older Americans. Journal of gerontology, 33(1): 109-125, 1978.
[26] R. J. Mills, H. G. Grasmick, C. S. Morgan and D. Wenk. The effects of gender,
family satisfaction, and economic strain on psychological well-being. Family
Relations, 41(4): 440-445, 1992.
[27] R Core Team. R: A language and environment for statistical computing. R
Foundation for Statistical Computing, Vienna, Austria. URL http://www.Rproject.org/, 2014.
[28] L. Ryan, S. Dziurawiec. Materialism and its relationship to life satisfaction.
Social Indicators Research, 55(2): 185-197, 2001.
[29] A. Stutzer. The role of income aspirations in individual happiness. Journal of
Economic Behavior & Organization, 54(1): 89-109, 2004.
[30] P. Townsend, P. Phillimore and A. Beattie. Inequalities in health in the Northern region. Newcastle upon Tyne: Northern Regional Health Authority and
University of Bristol, 1986.

[31] R. Veenhoven. Is happiness relative? Social indicators research, 24(1): 1-34,
1991.
[32] C. T. Whelan, R. Layte, B. Maı̂tre and B. Nolan. Income, deprivation, and
economic strain. An analysis of the European community household panel.
European sociological review, 17(4): 357-372, 2001.

