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Investigating the macro determinants of self-rated health and well-being using the
European Social Survey: methodological innovations across nations and time

Christopher Deeming and Kelvyn Jones
School of Geographical Sciences and the Centre for Multilevel Modelling
University of Bristol

Abstract

At present, there is debate over the relative importance and contribution of household income
to well-being, and the link between economic growth, welfare and well-being is not fully
understood. We sought to examine how changes in contextual and individual income
(spanning the Great Recession) are associated with changes in self-reported well-being in the
European Social Survey (ESS) 2002-2011. A multivariate multilevel analysis was performed
on 237,253 individuals nested within 128 country cohorts covering 30 countries. In this article
we focus specifically on the analysis and some of the methodological challenges and issues
faced when making international comparisons across nations and time.
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Introduction

This article examines the relation between subjective well-being (SWB) and income and
economic growth (GDP) in 30 European countries over five time points (spanning the Great
Recession) using data from the European Social Survey (ESS, described in Appendix 1 below).
Three measures of well-being—happiness, life satisfaction, and health—are examined
simultaneously using a multilevel modelling framework to account for variability in nested
relations including individual, country, welfare state regime and time by survey wave.

The results reveal the importance of income for health and well-being at both the individual
and country levels and, how redistributional welfare policies can be adjusted to reflect the
impact of relative as well as absolute wealth and income on well-being. Before describing the
study methods, and results, and discussing their implications in the face of growing levels of
global inequality {(OECD, 2008}[2011), we consider the methodological challenges and issues

we faced in making international comparisons across nations and time.

Why multilevel?

There is a natural congruence between the multilevel random coefficients approach and the
nature of the research questions we wanted to address in our analysis, but it is worth providing
a few more reasons why this approach has been adopted, albeit briefly, in comparison to the
alternatives, particularly because this is not the standard approach. The research questions that
motivated out analysis are:

e How big are between country differences in SWB; are they changing or stable over
time; and is this different or the same for each of the well-being outcomes?

e How correlated are the three SWB measures at the country, country-wave, and
individual level; are they measuring the same underlying dimension of well-being, and
do they change consistently together over time ?

e Are changing country differentials accounted for by different welfare regimes, or
equivalently how have differential welfare regimes fared in the 2000’s in terms of our
three outcomes?

e Are the differences between countries and welfare regime types an artefact of
differential and changing country income as measured by GDP; is it simply wealth or
do different institutional forms have differential impact on citizens?

e Are the differences between countries and welfare regime types simply an artefact of
individual characteristics such as income and demographic variables?



The multilevel approach is ideal in this situation because it transcends the dilemma of the
atomistic and ecological fallacies {Subramanian et al., 2009) by modelling both individuals and

their contexts simultaneously. It would have been possible to take an aggregate approach
where the means of the outcomes are simply regressed on the means of the predictors but this
would have ignored within-country relationships with potentially problematic results

1990). Another approach would be to retain the individual data and perform a ‘contextual
analysis’ {Boyd and Iversen, 1979) by including country variables in a single-level standard

regression model but this would have profound implications for the standard errors of country-
level variables as they would be estimated on an apparent three quarters of a million degrees
of freedom and not the true number of thirty.

Another option is to adopt a fixed-effects approach in which a set of dummy variables is
included for each and every country. Indeed, it is fair to say that this approach is currently the
‘default option” when using time-series-cross-sectional data {e.g. Angrist and Pischke, 2009).

This is prompted by fears of potential correlation between lower-level covariates and higher-
level residual differences, a case of omitted variable bias. Fixed-effects models hold constant
and control for differences among countries, so that attention focusses solely on the
longitudinal within-country differences. However, as argued by Bell and Jones and
demonstrated in their simulation study, this bias can be mitigated as much by random effects
as fixed effects if the within and between, mean-centred approach they outline is adopted. The
fixed effects approach moreover, cannot handle time-invariant processes (such as being in a
particular welfare regime) that can have an effect on time-varying variables, and any time-
varying covariate can have time-invariant ‘between’ effects which can be different from time-
varying effects of the same variable. Only a random effects model allows these processes to
be modelled simultaneously. The central aim of this study — the analysis of time-invariant
welfare regime effects — is not possible with fixed effects because the inclusion of a set of
country dummies would have consumed all the degrees of freedom at that level, and would
have left nothing to be modelled. By treating each country as an island we would have
explained everything (a perfect fit with no residual differences) but would have gained no
understanding. The random-coefficients approach not only allows the modelling of country
level predictors but also permits the assessment of how much variation between and within
countries remains after taking account of predictor variables.

In short, the multilevel approach handles multiple outcomes in an overall model, permits
imbalance and missingness, partitions residual variance into between- and within-group
components, and allows for the assessment of correlation between outcomes at each level. It
also allows for un-observables at each level, corrects standard errors for mis-estimated
precision, analyses micro and macro models simultaneously and thereby address our research
questions in a richer and more robust manner than the alternatives. Finally, the random effect
estimates (of for example country by wave differentials) are precision-weighted so that
estimates that are based on a small number of observations are automatically down-weighted
or shrunk in the analysis {(Jones and Bullen, 1994|({Jones et al., 2014).




The different types and measures of well-being

Well-being can be seen as either subjective (such as whether an individual feels in good health,

happy, or satisfied with their life) or objective {involving indicators such as life expectancy, |

|education, and per capita income, see Sudhir and Sen, 1994}. In this article, we focus on

subjective measures of health and well-being, thus the measures of happiness, life satisfaction
and self-rated health drawn from the ESS. The ESS asks respondents:

e Taking all things together, how happy would you say you are? Please answer using this
card, where 0 means extremely unhappy and 10 means extremely happy.

e All things considered, how satisfied are you with your life as a whole nowadays? Please
answer using this card, where 0 means extremely dissatisfied and 10 means extremely
satisfied.

e How is your health in general? Would you say it is very good (1), good (2), fair (3), bad
(4) or, very bad? (5).

The ‘life satisfaction” measure, for instance, forms part of the ‘life evaluative’ approach to
SWB measurement . The ESS question asks individuals to reflect on their life
and make a cognitive assessment of how their life is going overall. Our life satisfaction
measure is therefore dependent on a global appraisal of quality-of-life {m. The
‘affect’ approach to SWB seeks to measure people’s feelings and emotions 1OECD, 2013#».
The general state of ‘happiness’, as used in this study, forms part of the more global cognitive
appraisal of subjective well-being (Diener, 2009). While our self-rated health measure
addresses health-related aspects of quality-of-life {Bowling, 2004}. The measures — or
indicators — are generally held to be distinctive, they tap into different aspects of human well-

being and quality-of-life. Therefore the strength of socioeconomic associations may depend
on the type of well-being indicator under consideration. Here we retain them as separate
entities yet model them simulataously so as to assess how they inter-relate with each other and
how they relate to other variables and how they change over space and time.

Compositional influences, income

People require incomes to be able to purchase goods and services to sustain their health and
well-being; the fewer goods and services are provided publicly, the more important individual
and household income becomes {Marmot, 2002}. However, the relationship of SWB to poverty
is not fully understood and may depend on the type of well-being indicator under consideration
(Subramanian and Kawachi, 2004{{Jen et al., 2009][Povey et al., 2013). For this reason Stiglitz
et al. recommend that researchers and policymakers give much more prominence to the
distribution of income in the assessment of well-being 1Stiglitz et al.,, 2010: 13-15, |

Recommendation 4).




Although income is a metric central to many poverty measures there are often issues over
definition and measurement, see for example the report by the Expert Group on Household
Income Statistics {Canberra Group, 2011). Many international surveys pose major challenges
for researchers hoping to correlate SWB with household income. The ESS does not capture

precise information on household income for example, instead a categorical scale is used.
Moreover, there have been fundamental changes to the way income is captured and coded since
the survey first began (Hoffmeyer-Zlotnik and Warner, 2006). In ESS Rounds 1-3 household
income was obtained in standard income categories, as 12 bands ranging from below €1.8
thousand Euro per year to over €120 thousand, defined irrespective of country. In Rounds 4-5
the ESS deployed national categories based on deciles of the actual household income range in
the given country. In order to achieve continuity in the study it was necessary to ‘retrofit’
income in the earlier waves into deciles to obtain compatible data across multiple rounds (see
Appendix 2 for further details).

Contextual influences, national per capita income

The association between income and wellbeing is complex. In a well-known contribution,
Easterlin observed the lack of relationship between GDP growth changes in happiness
in the United States. Presumptions about an automatic link between economic growth and the
promotion of citizen well-being are once again under the spotlight {Stiglitz etal., 2010b. There

has been a considerable amount of work claiming to support {e.g. Ovaska and Takashima,

2006) or refute the famous Easterlin ‘paradox’ (e.g.|Deaton, 2008||Stevenson and Wolfers,

2008). Recent research suggests both sides may be correct; in that income has both an absolute
and a relative effect on well-being, but with absolute effects becoming less important as
national income rises (e.g.[Clark et al., 2008}[Graham et al., 2010). Thus, average happiness
may become less sensitive to rising GDP in richer countries.

Here we are interested in the relationship between GDP, which is a country-level predictor
variable, and well-being across the diverse European societies. GDP per capita data from the
World Bank provided complete coverage across time and for our study sample of European
countries. Eurostat or OECD GDP figures were not an option here as they did not extend to
all of the countries in our study.

Welfare regimes

Welfare and other social protection policies in European welfare regimes act to reduce health
and social inequities arising from social and labour market conditions {Dahl et al., 2006|
|Beckfield and Krieger, 20091); welfare regimes are also one of the main mechanisms driving
population health and well-being {Pacek and Radcliff, 2008|[Deeming and Hayes, 2012). Of
the many functions of the ‘welfare state’, two are particularly prominent, as Barr {M
observes: the ‘Robin Hood’ function which operates to redistribute resources within society




(i.e., between members) in order to promote social well-being; and the ‘piggy bank’ function,
which is concerned with the redistribution of resources over the lifecycle in order to promote
individual well-being (i.e., ‘from cradle to grave’). These functions of the welfare state are the
principal mechanisms by which the advanced economies help to promote population health
and well-being, collectively guarding citizens against adverse social risks, such as
unemployment and poverty.

In our study we draw on the Esping-Andersen framework of welfare regimes:
the Social Democratic (Nordic), Conservative (Corporatist) and Liberal worlds of welfare state
capitalism that reflect the dominant political movements and forms of political economy
identified during the last century (Table 1). The Nordic welfare regime is characterised by
universalism and a comprehensive system of social protection in contrast to the ‘residual’
system of welfare provision targeted at the poorest sections of society in the Liberal regime.
In Continental Europe ‘societal corporatism’ emerged out of industrialization, with
‘Bismarkian’ systems of worker insurance and company-based social protection schemes.
Here welfare has traditionally been organised around the principle of subsidiarity, occupational
and social insurance schemes are dominant. Scholars have extended the original framework of
welfare regimes to include a Southern European (Mediterranean) country cluster
, and an Eastern European (Post-Communist) group , which we also
include in our analysis (Table 1). The Mediterranean welfare states are described as
‘rudimentary’ because they are characterised by their fragmented system of welfare provision.
Reliance on the family and voluntary sector is also a prominent feature. The formerly
Communist countries of Eastern Europe have experienced extensive economic upheaval and
have undertaken extensive social reforms. There has been a shift towards policies associated
more with the Liberal welfare regime, notably the marketization of social services. The field
is contested however (Arcanjo, 2011} [Ferragina and Seeleib-Kaiser, 2011). Italy was
Conservative in Esping-Andersen’s original work, while Switzerland was cross-classified:

being Liberal on his social stratification index and Conservative on his index of
decommodification (i.e., the generosity of social security). Recent scholarship now situates
Italy within the Southern European model, given the share of common political-economic and
geographical traits , while Switzerland now conforms more closely to the
Continental European Conservative regime type according to most experts {Obinger et al., |
2010).

The aggregate level of well-being is believed to be higher within Nordic welfare states, and
its distribution more equitable {(Wilkinson and Pickett, 2009|[Kvist et al., 2011). However, too
much state intervention may impose on individual freedoms, undermine people’s resilience
and self-reliance — all of which might have a negative effect on population well-being
|and Inglehart, 2010}. People may resent having to pay higher taxes for more expansive social

provision, and higher tax ‘burdens’ may mean there is less individual freedom to choose. This
is the classic argument usually advanced by those on the right of the political spectrum, who
tend to argue for smaller governments. On the other hand, people may feel dissatisfied if
everyday life risks become understood as issues of personal failure rather than social risks to
be addressed through collective action. The welfare regimes defined in Table 1 are time



invariant classification of countries. We are assuming quite reasonably in this context that no

country has undergone a fundamental change of regime during the study period {cf. Bambra et |
al., 2010).

Methodology
Data

A multivariate multilevel analysis was performed on 237,253 individuals nested within 128
country cohorts covering 30 countries participating in the ESS over five waves, 2002-2011
(Table 1). The ESS is a pan-European cross sectional time series survey running every two
years (described in Appendix 1 below). Unfortunately, not all countries participated in each
wave of the ESS however, and this missingness needs to be handled by our modelling approach.
Table 1 also shows participation rates at the country-level, and overall there is good coverage
with most countries being surveyed on most waves.

<<Insert Table 1 about here>>

Our resulting study sample therefore was potentially three SWB responses for 237,253
individuals giving 711,759 records. In fact some survey respondents did not respond to the
outcomes and the final number of records to be analysed was 708,241 observations. There are
30 countries and they were measured on up to 5 waves. This would give 150 country-waves
but in fact only 128 were observed as not all countries were surveyed at each wave (Table 1).

In this study we are interested in modelling the underlying propensity of being Un-Happy,
Dis-Satisfied and Un-Healthy. Therefore, the three ESS outcomes measures, for Happiness,
Satisfaction and Health (Table 2), have been coded as binary outcomes (see|Borrell etal., 2009|

[Deeming, 2013). For instance, ESS responses of four or below to the question about Happiness

are coded as (1) ‘Unhappy’, while those scoring five or above are coded as (0) ‘Happy’. This
dichotomy was repeated for Dissatisfaction. Responses of ‘bad’ and ‘very bad’ to the question
about Health are coded as (1) ‘Unhealthy’ (‘very good’, ‘good’ and ‘fair’ are coded ‘Healthy’).
The ESS contains a range of socio-demographic data; we include respondents’ age and sex as
well as their household income (Table 2) and we include GDP per capita data available from
the World Bank (Appendix 3).

<<Insert Table 2 about here>>



Model structure

There are a number of key features of the research questions and the nature of available data

that require careful attention and when addressed appropriately, and in combination, require
highly innovative modelling. The following aspects of the data structure are of particular

importance.

There are three outcomes: happiness, satisfaction, and health which require to be
modelled simultaneously. We do this through a multivariate multilevel model
whereby the three outcomes at level 0 are conceptualised as nesting within the
individual at level 1.

The three outcomes are all binary and cannot adequately be estimated by Normal-
theory models. Instead we use a generalised multilevel model in which the propensity
to be in a discrete state is non-linearly related to the predictor variables through a logit
link {J ones and Subramanian, 2013: Chapter 121). The unexplained differences
between individuals are treated as a Bernoulli distribution, and a covariance structure

1s specified to allow correlations between the outcomes. These correlations assess the
relations at the individual level in answering ‘yes’ to each pair of outcomes. The
random coefficients multilevel methodology {Duncan et al., 1998} deals efficiently

with missing observations; as long as at least one of the three outcome responses is
observed on an individual we are able to include that case in our analysis.!

Different individuals have been asked in different rounds of the ESS about the three
responses, so that we are dealing with a repeated cross-sectional data. This can be
seen quite naturally as a hierarchical structure in which responses at level O are nested
in individuals at level 1 who are nested in waves at level 2 and countries at level 3;
thus we require a four level multilevel structure to be modelled. It is worth stressing
that the wave is really country-by-wave so that a differential is modelled for a country
overall (level 3). Then around this overall differential, there is an allowed to vary
difference at each observed wave (level 2). The random coefficient approach adopted
here does not require completely balanced data so that we can analyse country
differences when the country has not appeared in each and every wave (e.g. Italy, see
Table 1).2 At each of the higher levels there is a variance-covariance matrix of the
unaccounted differentials; this allow us to assess the size of the country differentials
for each response and how volatile these differentials are over time.

The terms in the model have so far been concerned with allowed-to-vary differentials between
country, wave and individuals (i.e., the random part of the model). But we also want to include
variables at each level which may account for these differentials - the fixed part of the model,
which models the underlying overall (mean) relationships between the three outcomes and
predictor variables. We can include variables at each of the higher levels be they measured for
individuals, waves or countries. There are a number of distinctions that need to be made.



The type of welfare regime is a time-invariant macro variable as we assume no country
has undergone a fundamental change of regime during the study period (but see our
cautionary note on page 31). By including this variable as a set of dummy variables
and interacting this with a time variable we can analyse what Fairbrother calls
societal growth curves. Although we are not dealing with a true panel survey with
repeated measures of an individual, we can study societal change as we have repeated
measures on individual countries. This approach comes out of studying school
effectiveness as schools are assessed in terms of their changing performance as
successive cohorts graduate from the school (Jones and Subramanian, 2013, Chapter
11). Technically, these growth models involve including an interaction between a time
variable and the categorical predictor of type of welfare regime. We assess whether the
rate of change over time depends on time-invariant predictors.

GDP is a time varying macro variable as we can measure this for each country at each
wave. Moreover, using the approach explained in Bell and Jones we can
separate the cross-sectional effect of GDP on the three outcomes from the longitudinal
effect which estimates the changing effect of GDP as country income increases or
decreases. This is readily accomplished by calculating the mean GDP across the waves
and subtracting it from the country-wave GDP and including both the mean (which is
now a time—invariant country variable) and the differential in the fixed part of the
model. This group—mean centred approach results in two orthogonal predictors that
allow differing within and between relations. This permits possibly different relations
between the outcomes and enduring and changing country wealth. The model also
includes an explicit time variable to allow for the possibility of a simultaneous but
unrelated time trends in both predictors and outcomes. Assessing relationships in this
longitudinal way is important for validating that the relationship is not spurious and
operating through some unobserved confounders. It may appear rather ambitious with
only a 5 country-waves (although covering a ten year period) to attempt this sort of
modelling. But according to the simulations of Fairbrother ‘ ‘these techniques
appear relatively robust to real-world complication’ and he notes that observing even
just five rather than two country-waves per country has substantial benefits in terms of
parameter precision. The reliability of the effects will also be affected by the variation
in the predictor variables and the substantial turbulence in GDP of European countries
in the 2000’s will help the precision of the estimates.

The final set of variables are the household income and demographic variables which are
observed on individuals at level 1; these can therefore be included in the fixed part of the model
so that we estimate an overall effect on each of the outcome variables separately. Given the
above arguments, it might be considered appropriate to include individual income both as

individual and as group centred mean. However, this is not necessary as effectively this is
already achieved by including GDP in cross sectional and longitudinal form. We found a

remarkably high correlation of 0.92 between country-wave GDP and aggregated country-wave

mean income; while Country GDP across waves is correlated 0.98 with Country aggregated

mean income. Consequently by including longitudinal and cross-sectional GDP we are
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effectively also taking account of cross-sectional and longitudinal country income. Moreover,
the individual income data we have used (see Appendix 2) is the country-wave specific deciles,
so individual household income is being measured relative to a country’s overall income
profile.

Model specification

Schematically the model of interest can be specified as follows as a four-level model:
Yiijk ~ Bernouilli(1,wy )
Va,ijk ~ Bernouilli(1,my )
Y3,ijk ~ Bernouilli(1, s ;%)

lOglt(T[1 L]k) - ﬁlo + Zﬁllxll]k + z ﬁlmxmjk + z ﬁlnxmk + (vlk + ul]k)

m=L+1 n=M+1

lOglt(TL’z l]k) - ﬁZO + Zﬁzzxu]k + Z ﬁmemjk + z ﬁSnxnk + (Uzk + Uy ]k)

m=L+1 n=M+1

lOglt(Tl'3 I.]k) - ﬁ30 + Zﬁﬂxluk + Z B3mxm1k + Z .B3nxmk + (U3k + u3jk)

m=L+1 n=M+1

U1k fopet
— 2
Vo | ~ N(O, Q‘v)' 'Q'v = |Op1v2 Ov2
2
v3'k- L0193 01203003

Uy, jk 01 ,

Uzjk| ~ N(O, Q-u): Qy = |Ou1uz iz
. 2

Us, jk | L0y 1u30u2u30u3

CovVar |Va,ijil T2,k ﬂz,ijk(l - ﬂz,ijk)

V1,ijic| T,k 7T1,ijk(1 — 7T1,ijk)
P23 13 i1 (1 = 3,13

Y3,ijk |7T3,ijk

Examining the elements of the equation, we see that here are three observed binary outcomes
for Happiness, Satisfaction and Health (y;; y,; y3) which are observed for individuals i at
country-wave j in country k. These are assumed to come from a Bernoulli distribution with an
underlying propensity (14,7;; 3) to be Unhappy, Dissatisfied and Unhealthy which is related
to a set of predictors through a logit link.

There is a separate equation for each outcome in which £, is the estimated logit across
individuals, waves and countries when all the predictor values are zero; Y.r_; B, x;; jk are the L
fixed effects of the micro individual variables (indexed by 1 from 1to L); ¥ _, .. B Xm ji are

the M fixed effects of the time-varying variables measured for countries at each wave (indexed
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by m from L+1 to M) ; and Y.N_,,.1 By Xnx are the N fixed effects of time-invariant country
variables (indexed by n from M+1 to N) . The predictor variables can range from being variable
across individuals within waves within countries (and are subscripted ijk) or invariant within,
but variable between countries (as shown by subscript k).

In the random part of the models, there is for each response a differential residual (v;) for
each country, which can be seen as an allowed to vary departure from f3 ; while w;y is a residual
for each wave j within country k; which is a random departure from the appropriate v,. Ateach
level (except level O which is merely used to represent that responses are nested within
individuals) there is a variance covariance matrix with distributional assumptions. Thus, the
between-country differentials (the v}, ’s) are assumed to come from a joint Normal distribution
so that g2 is the between country variance for Happiness on the logit scale; while g,1,,is the
covariance between the country differentials for Happiness and Satisfaction. Similarly, 25 is
the variance of the between country-wave differentials for Health and a,,1,3 1s the covariance
between the country-wave differentials for Happiness and Health. These covariances when
suitably scaled give the correlation at the country and country-wave for the differentials for the
three responses.

At level 1, the level of the individual, each of the observed binary responses conditional on
the underlying propensity is specified to have a Bernoulli variance given by m;j, (1 — m;5%),
while p43, for example, gives the correlation between the binary response for being Happy and
being Healthy. All the random part differentials are conditional on taking into account what
has been estimated in the fixed part, so that the variance (o) of the between-country
differences for Happiness could be estimated before and after including the GDP of a country.
Similarly p;3would represent the partial correlation between being Happy and being Healthy
if individual income is included as a level 1 predictor in the fixed part.

Model estimation

There are a number of choices to be made in model estimation and this is particularly important
because we are dealing with discrete outcomes. Essentially there are three approaches: quasi-
likelihood, maximum likelihood using quadrature, and Markov Chain Monte Carlo (MCMC).
The key trade-off is between the quality of the resultant estimates and the computer time taken
to achieve them given that an iterative process is required as there is no available analytic
solution. It is known that the (much) more computer intensive MCMC and likelihood methods

give better (less biased) estimates than quasi-likelihood {Rodriguez, 2008} we have used.
However the key study for this finding, that of Rodriguez and Goldman w is based on a
family-level analysis that is very unlike the current study in that there were large higher-level
variances, and few level-1 individuals nested in many families. Even then in their study the
much faster Predictive Quasi Likelihood (PQL) with second order Taylor series expansion of
Goldstein and Rasbash performed relatively well in producing less-biased estimates.
This PQL method which incorporates the random effects into the linearization of the logit
exploits the fast algorithm of Goldstein and Rasbash’s Iterative Generalised Least

12



Squares (IGLS) as implemented in the MLwiN software but even that is challenged as time
dependency is proportional to the cube of the number of lower level units in the largest higher
level unit and in this study the UK has some 33,000 responses.’ Nevertheless, the analysis of
the full 700,000 plus records with complex structure and multiple random coefficients at each
level was undertaken with each model calibration taking a day or so on a standard desktop
computer.

The next question is the likely quality of the estimates when there are relatively few higher-
level units, thirty countries, on which to base the analysis and likelihood procedures are based
on asymptotic theory. Stegmueller presents simulation results that address the current
problem with few higher-level units and a large number of lower level units. Our reading of
his findings is that that even for cross-level interactions involving micro and macro variables
that likelihood-based procedures are relatively unproblematic in terms of point estimates and
confidence intervals once there are more than 15 countries as there are here (n=30).

Post-estimation

The model estimates are given in terms of logits and detailed and large estimate tables are
available from the authors. However, to facilitate interpretation and dissemination we have
mainly converted the logits of the fixed part estimates into relative odds and displayed these in
graphical form. In particular we have set the lowest values of the odds to one, and compared
the relative odds against this base. We have displayed, whenever possible without cluttering
the graph, the 95% confidence intervals and used the same scale for the vertical axes for the
graphs for each of the outcomes. Where this is not possible we have said so in the
accompanying text. We have used the recently introduced customised predictions facility of
MLwiN 2.27 to achieve this {(Rasbash et al., 2009).

The variance-covariances at the higher levels are also estimated on the logit scale. The
covariances we have turned to dimensionless correlation coefficients by dividing them by the
product of the square root of the associated variances. To get a feel for the relative size of the
variances we have used the Median Odds Ratio (MOR) of Larsen and Merlo . The MOR
transform the higher between-country variance on the logit scale to a much more interpretable
odds scale than can be compared to the odds ratio of terms in the fixed part of the model. MOR
can be conceptualised as the increased odds (on average, hence the median) that would result
from moving from a lower to a higher ‘risk’ area if two countries were chosen at random from
the distribution with the estimated level 2 variance.

Modelling strategy

The primary focus is on the effects of welfare regimes as European countries move through a
major depression. We have fitted a sequence of four models of growing complexity to assess
how the size and nature of the effects change as predictor variables are included. Model 1 is
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the empty or null one and has the specification of the schematic multilevel model above except
that no predictor variables are included in the fixed part. It allows us to assess the correlation
between the outcomes at each level and the extent and changing nature of between country
differences. Model 2 additionally includes welfare regime and linear time interactions so that
gives a societal growth curve for each outcome for each type of regime over the period. Model
3 additionally includes longitudinal and cross-sectional GDP so that we can assess the growth
curves conditional on GDP as well as the effects of country wealth per se. The final Model 4
additionally includes age by sex interactions and individual decile income. The latter, because
it is an ordinal variable, is fitted as a non-linear second-order orthogonal polynomial

et al., 2009).

Results
Country differences over time

We observe large differences in SWB between countries and comparing the best with the worst,
we find that citizens in Bulgaria have 23.5 higher odds of being Unhappy compared to citizens
in Denmark. Ukrainians are 35.5 times more Dissatisfied than citizens in Denmark. While the
differences for Health are smaller, they are still substantial with citizens from Ukraine reporting
10.8 higher odds of being Unhealthier compared to citizens in Ireland, the country with
generally the best reported self-health. Another way of looking at these results is as a MOR
statistic and the variances on the logit scale convert to MORs of 2.16, 2.28 and 1.75 for
Happiness, Satisfaction and Health respectively which indicates quite substantial heterogeneity
between counties with more than double the risk of being unhappy and unsatisfied on average
between countries.

Figure 1 shows the results obtained from Model 1 as modelled country trends in each of the
three outcomes on a logit scale where the value 0, shown by the dotted line, represents 50% of
respondents saying ‘yes’ to an outcome with Ukraine and Bulgaria around this figure for
Dissatisfaction. Examining the graphs more carefully, there are elements of stability over time
especially for Health but there are changes too. These are shown more clearly in Figure 2
where only the country-wave differentials from the overall country differences are shown,
again on a logit scale. The value of 0 on this graph represents the cross wave average for each
country. The relative lack of volatility in the Health outcome is now more apparent, as is the
changing levels of Happiness and Satisfaction. Ireland and Greece report the most change.
Ireland experienced a severe recession over the period {Whelan et al., 2015I» and the Greek
government-debt crisis that began in 2009 is still ongoing {Matsaganis, 2012#. With the
unemployment rate reaching 27%, Greece has some of the highest levels of unemployment in
the Eurozone.

<<Insert Figures 1 and 2 about here>>
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We find the correlations between the three outcomes at each level are positive, there is a general
tendency for all three types of well-being to go together. This is particularly the case for
countries, where all three correlations are above 0.75. Countries whose population are
Unhappy are also Dissatisfied and Unhealthy. At the individual level, Happiness and
Satisfaction have a tendency to go together, but the correlations with both these variables and
the Health outcome are weaker at around 0.2. Not all Unhealthy people are Dissatisfied and
Unhappy. The correlations at the country-wave level show an interesting pattern. Differential
short-term changes in a country’s Happiness and Satisfaction go together, but the strength of
the association is weaker with Health, particularly for Satisfaction and Health.

Summarising the results from Model 1 and answering the first two research questions, there
are substantial between-country differences; the country where you live matters. While Health
differences are unsurprisingly relatively unchanging in the short term, both Happiness and
Satisfaction are changeable over countries even in the space of a few years. There is a generally
tendency of these three aspects of well-being to go together and this is particularly marked at
the country level. There are certainly sufficient differences between these European countries
to try and account for these differences by including predictor variables. At the individual level
the three outcomes represent somewhat different dimensions as the correlation between Health
and the other two is not high (Happiness=0.21 and Satisfaction=0.20). The lower level
correlations are net of the effect at higher levels so these individual correlations take into
account differences between countries.

Trends experienced by different welfare regimes

Attention now focusses on the differences in SWB for the different welfare regimes. Figure 3
shows the time-invariant differences for each outcome. The plot shows the relative odds for
each regime against the Social Democrat type which has been set at 1. The Conservative and
Mediterranean country groups are somewhat similar, and the best outcomes are experienced
by the Liberal and Social Democratic countries. The Post-Communist countries have the worst
experience on all three outcomes. Citizens in Eastern Europe have 5 times the odds of reporting
Unhappiness compared to people in the Nordic countries, they also have 6 times the odds of
reporting Dissatisfaction and have 3.5 times the odds of being Unhealthier, compared to people
in the Nordic countries. The differences may be greater for Satisfaction and smaller for Health
but the underlying patterns are very similar. The 95% confidence bands may appear rather
wide but it must be remembered that these are based (for each outcome) on estimating 5
differential logits based on only 30 countries. At the extremes and given the effective sample
size there is evidence of significant differences here.

<<Insert Figure 3 about here>>
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These graphs show the time-invariant result while Figure 4 shows the different experience of
different regimes over time. This figure is derived from Model 2 with no other predictor
variables in the model. The new feature here is that different regimes have undergone different
trends. The most marked feature is that Post-Socialist states have improved in the 2000’s but
are still comparatively worse than the other Mediterranean states for each outcome. The Social
Democrat regime is consistently the best and health and social well-being has not changed
much during the Great Recession. The Liberal states have worsened over the decade and this
is more noticeable for Happiness and Satisfaction. Similarly, Copeland et al. {2015) find
Sweden’s welfare state offers better population health protection during recent recessions,
compared to the English welfare state. The Mediterranean states generally show high levels of
problems. Overall, and due to the relative improvements in the Post-Communist states,
differences have reduced over time.

<<Insert Figure 4 about here>>

While Figure 4 shows the trends for different regimes without any other predictors in the
model, Figures 5 and 6 shows the results conditional on GDP, and additionally individual
characteristics. The changes resulting from including GDP are substantial with the major
differences between welfare regimes now being found for Health, while the differences for
Happiness and Satisfaction for different regimes, given how rich a country is, are much smaller.
The Nordic regime remains the best for Happiness and Satisfaction and also does
comparatively very well for Health, but the experience of Liberal states have worsened
considerably for Health and Happiness after taking account of national wealth. The Post-
Communist counties are behaving more like our group of hybrid regimes except that their self-
reported health is markedly worse albeit improving. When age, sex and individual income are
additionally included there are some changes, but the basic picture stays the same. The
differences between regimes are relatively small for Unhappiness and Dissatisfaction with the
Nordic welfare model being consistently the best; Liberal countries have become slightly worse
during the decade, but the overall differences are not very substantial. The differences for
Health however remain substantial with those countries with a Liberal experiencing the lowest
rates. The Eastern European countries are substantially worse although they have shown
improvements during the decade. Inequality between welfare regimes has declined but remains
substantial.

<<Insert Figures 5 and 6 about here>>

In summary, the story is a complicated one; and what you take into account matters for
comparing welfare states. Without conditioning on any variables, the Health outcome has the
smallest differences between regimes but when you take account of how rich a country is, the
largest differences are for Health. The Social Democratic regime consistently does well across
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all three outcomes. The biggest differences are for Health where, when individual
characteristics are taken into account, the experience of the Post-Communist group remains
considerably worse than any other regime.

Effects of longitudinal and cross-sectional GDP

Given the observed changes in the effects of welfare regime as GDP is included, we can expect
relationships between the outcomes and this measure of a country’s wealth. Moreover we can
expect a differential relationship as the Health differences between regimes were relatively
unaffected by this conditioning. Figure 7 and Figure 8 shows the cross-sectional effect and
longitudinal effect respectively and this is net of welfare regime and of age, sex and individual
income. The graphs show the effect between the 5 and 95% percentile of both variables as
relative odds with 95% confidence intervals.

<<Insert Figures 7 and 8 about here>>

Long-term GDP has a powerful effect for both Happiness and Satisfaction and people in the
poorest countries are markedly more Unhappy and Dissatisfied than the richest. And this is of
course an ecological effect even after taking account of individual income. But the Health of
a country is effectively unrelated to long-term GDP — it matters little how rich a country is; and
now we understand why the welfare regime differences did not reduce when this variable was
included. For longitudinal GDP the effects are much smaller and there is a great deal of
uncertainty around the relationship. This must be seen in the context of having only at most 5
waves on which to estimate the relationship on, over a relatively short period of a decade, albeit
a volatile one. All the effects are such that as GDP reduces from its long term mean (the
negative values on the horizontal axis) there is more Unhappiness, Dissatisfaction and
Unhealth. The difference between a country that is some 11 below its mean and 14 above it,
is small; even for the strongest effect for Health is only 20% higher in terms of relative odds.
Short-term change may have some effect but it is enduring country wealth that is more
important for Happiness and Satisfaction.

Effects of individual variables

The final sets of fixed-part results pertain to the individual factors of age, sex and income. Age
was included in the model as a second-order polynomial and in interaction with sex, and all the
results are shown net of welfare regime and GDP; that is they are based on Model 4. Figure 9
shows the key results for the demographic variables, note that a different scale has been used
for the vertical axis for Health in comparison to the other two outcomes. It is the young that
are Happy, Satisfied and Healthy with (unsurprisingly) very big differences in the relative odds
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for being Healthy. The gender interactions are such that differences between the sexes are
more marked at older ages when it is consistently women who are the more Unhappy,
Dissatisfied and Unhealthier. We cannot tell from these data whether this is an age or cohort
effect as the individuals are only measured at one point in time {Bell and Jones, 2014).

<<Insert Figure 9 about here>>

The effects for income as shown in Figure 10 are remarkably consistent; indeed the correlation
for each pair of relative odds is over 0.99. It is the poor who suffer the worst outcome for each
of the responses. The ‘shape’ of the relationship is such (and a third order polynomial showed
no change and was not significant at the 95% level) that the effect tapers off at the higher
deciles of income. This gives a great deal of scope for income redistribution as a reduction in
the topmost incomes would bring little change to the outcomes, but an increase at the bottom
end would lead to substantial improvement. The effects for the extremes of individual income
are smaller than that for cross-sectional GDP for both Happiness and Satisfaction, but the
individual effects on Health are more substantial for individual income, but with these data we
cannot rule out reverse causation.

<<Insert Figure 10 about here>>

Changes in unexplained variation

The final graphs in Figure 11 show what happens to the unexplained variation when predictor
variables at the different levels are included in the models. The results make intuitive sense in
the light of what we have seen.*
small, particularly for Health and these do not change a great deal as regime, GDP, and
individual income, age and sex are included. The between-country differences are substantially
larger especially for Happiness and Satisfaction. The variances for these two responses
decrease as welfare regime, and GDP are included but change little when individual variables
are included. The between country differences in Health are smaller and reduce only when

The unexplained differences between waves are relatively

welfare regime is taken into account and not when GDP and the individual variables are
included. For all three responses there is a 75% reduction in the country variance as we move
from Model 1 to 4, so quite a lot of the differences between countries has been accounted for
by a combination of welfare regime and GDP.

<<Insert Figure 11 about here>>
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Discussion and Conclusion

In this article we focus specifically on the analysis and the methodological challenges and
issued faced when making international comparisons between economic growth, welfare and
well-being across nations and time. We sought to examine how changes in contextual and
individual income (spanning the Great Recession) are associated with changes in self-reported
well-being in the European Social Survey (ESS) 2002-2011. A multivariate multilevel analysis
was performed on 237,253 individuals nested within 128 country cohorts covering 30
countries. Our results suggest that distributed income at the individual and country-level
matters for good health and positive well-being. Long-term GDP has a powerful effect for
both Happiness and Satisfaction and people in the poorest countries are markedly more
Unhappy and Dissatisfied than the richest. Moreover this is an ecological effect after taking
account of individual income. Individual income matters for all three outcomes, especially for
the relatively poor. Long-term GDP matters less for Health, established welfare state counts —
although in practice these macro factors may be related, as Wilensky famously
observed.

Europe is clearly divided and the share of well-being is far from being evenly distributed or
equal since we observe stark inequalities in the health and well-being of European citizens,
between nations and also between the established welfare states of Europe and the weaker
welfare states of Southern Europe and those emerging in Post-Communist Europe. The
findings and observations presented here are, to a large extent, inherited from the past, a result
of the great divergence — and continuing legacy — in the economic and political development
of the European societies 4Castles, 1995}. The need for social protection in parts of Southern
Europe is now much greater than ever before {Matsaganis, 2011][2012). In the face of growing
levels of inequality (OECD, 2008, 2011), redistributive polices are typically justified by social
justice arguments . Our results should be interpreted to indicate some directions
in which policymakers could proceed when trying to incorporate deliberations of social justice
with empirical evidence considering subjective well-being as on an outcome (cf. Chapple,
. We observe that modest income redistributions, from the top-end of the income
distribution to the bottom-end would lead to substantial improvements in well-being in many

countries without disadvantaging the well-being of the more wealthy sections of society.

Our findings present major challenges for European policymakers interested in a more
equitable distribution of health and well-being; but as|Marrnot et al. observe, Euope does not |
|need to be so divided [Marmot et al., 2012}. Social policies that ensure economic growth is

met with social investment and equity are required; implicated are social investment strategies
that seek to regenerate welfare states, promote social inclusion and work, and help address the
problems posed by economic restructuring, globalisation, demographics of population ageing
and climate change (Morel et al., 2012). The European Commission’s 2020 strategy calls for
inclusive growth and the strengthening of social protection systems {European Commission, |
. The scale of the challenge facing policymakers is considerable in the face of such
diversity. At present, we find significant variations in the institutional setup, conditionality and

generosity of European social protection schemes {Marx and Nelson, 2012b. The issues here

are inherently complex, not least because the EU Commission cannot stipulate specific social
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protection policies. As a consequence, it has been considering whether it is desirable or even
possible to set minimum social protection standards across EU Member States to help bridge
social divides. A cooperative Union may help guide the development of national welfare states,
while leaving the ways and means of social policy to Member States. However, there is much
uncertainty as to whether a more binding policy framework on minimum standards can, in fact,
raise the quality and efficiency of domestic welfare systems to ensure a fairer and more
equitable distribution of social well-being {Chapple, 2011}. Some non-EU countries like
Ukraine (reporting the lowest level of life satisfaction in Europe) face particular challenges.
With the country in crisis, the EU agreed an €11 billion financial package in 2014 to help
stabilise the economy and democratic institutions of civil society, as it makes further
preparations for EU membership at a time when the EU’s resolve to enlarge appears to be
waning. Finally these differences and changes need to be considered in a context where there

are strong political forces in many countries arguing for lowering the social budget, with less
redistribution, as part of an austerity package. But as sophisticated modelling of growth and
debt shows it is lack of growth that leads to debt and not vice-versa; the clamour for austerity
rests on a fragile evidential base (Bell et al., 2015).

Notes

!The facility to model unbalanced data is based on the rather undemanding ‘Missing at
Random’ assumption (Little and Rubin, 2002) so that the missingness itself is un-informative
and the non-response process depends only on observed but not on unobserved variables. In
particular it is assumed that the probability of missing does not depend on responses we would
have observed had they not been missing.

2Again this is based on the MAR assumption, and we will not get biased results providing that
there is not something about the outcomes that has resulted in a particular survey wave in a
country not being undertaken.

SEstimation involves the inversion of matrices of this order in an iterative fashion until
convergence is achieved. Fairbrother used maximum likelihood with a Laplace
approximation in his study of trust and post-materialism in the World Values Survey (WVS).
However, he did not use a Bernoulli model at the individual level but employed the binomial
method of Subramanian et al. (2001) thereby aggregating over individuals. This was
appropriate for his study, but not for ours, because no level 1 predictor variables were specified
and therefore the modelling is based on the much smaller dataset of the proportions aggregated
to waves and countries. He was therefore able to use the more computationally demanding
likelihood methods whereas we have used the computationally efficient quasi- likelihood ones
in their least biased PQL-2nd order form (Goldstein and Rasbash, 1996).

“It is perfectly possible for the higher-level variance to increase as lower level predictors are
included (Jones, 1992). This is particularly the case when dealing with Bernoulli models as
the level 1 variance cannot reduce as predictor variables are included (Jones and Subramanian,
2013). This does not happen here except for a very small increase with Model 4.
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Appendices
Appendix 1: European Social Survey (ESS)

The European Social Survey (ESS) is a biennial multi-country survey covering over 30 nations. The
first round was fielded in 2002/2003, the fifth in 2010/2011. The project is funded jointly by the
European Commission, the European Science Foundation and academic funding bodies in each
participating country, and is designed and carried out to exceptionally high standards. The project is
directed by a Core Scientific Team at the Centre for Comparative Social Surveys, City University,
London. The questionnaire includes two main sections, each consisting of approximately 120 items; a
‘core’ module which remains relatively constant from round to round, plus two or more ‘rotating’
modules, repeated at intervals. The core module aims to monitor change and continuity in a wide range
of social variables, including health and well-being; social and public trust; political interest and
participation; socio-political orientations; governance and efficacy; moral; political and social values;
social exclusion, national, ethnic and religious allegiances; human values; demographics and socio-
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economics. The ESS collects a wide range of methodological data, including tests of reliability, call
records, data on interview settings and event data. Upon registration the ESS data are available free of

charge and without restrictions, for not-for-profit and academic research purposes.

Appendix 2: Treatment of ESS income in Rounds 1-3

The first three rounds of the ESS were based on respondents replying to the same categories of

household income across all countries, the income codes from the survey are shown below.

In the next two rounds, country specific income groups were used instead, and respondents had to place
themselves in the income decile groups specific to that country, the revised income codes are shown

below.

~ 1 o

T X W mMm =

= o

Approximate
WEEKLY

Less than €40
€40 to under €70
€70 to under €120
€120 to under €230
€230 to under €350
€350 to under €460
€460 to under €580
€580 to under €690
€690 to under €1150
€1150 to under €1730
€1730 to under €2310

€2310 or more

CARD 56

YOUR HOUSEHOLD INCOME

Approximate
MONTHLY

Less than €150
€150 to under €300
€300 to under €500
€500 to under €1000

€1000 to under €1500
€1500 to under €2000
€2000 to under €2500
€2500 to under €3000
€3000 to under €5000
€5000 to under €7500
€7500 to under €10000
€10000 or more
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Approximate
ANNUAL

Less than €1800
€1800 to under €3600
€3600 to under €6000
€6000 to under €12000

€12000 to under €18000
€18000 to under €24000
€24000 to under €30000
€30000 to under €36000
€36000 to under €60000
€60000 to under €90000
€90000 to under €120000

€120000 or more

2 C X O 9 X 0N MO I &



1 [national currency] = X.xx €.

The intervals of the categories in CARD 53 are:

Approximate

CARD 53

YOUR HOUSEHOLD INCOME

Approximate

Approximate

WEEKLY MONTHLY ANNUAL
Showcard Data file
code code
J Less than €xx Less than €xxx Less than €xxx 01
R €xx to under €xx €xxx to under €xxx €xxx to under €xxx 02
C €xx to under €xx €xxx to under €xxx €xxx to under €xxx 03
M €xx to under €xx €xxX to under £xxx €xxx to under €xxx 04
F €xx to under €xx €xxx to under €xxx €xxx to under €xxx 05
S €xx to under €xx €xxX to under £xxx €xxx to under €xxx 06
K €xx to under €xx €xxx to under €xxx €xxx to under €xxx 07
P €xx to under €xx £€xxX to under £€xxx €xxx to under €xxx 08
D €xx to under €xx €xxx to under €xxx €xxx to under €xxx 09
H More than €xx More than €xxx More than €xxx 10

For the analysis we have created equivalent decile groups for the earlier rounds by a three stage
procedure. For each across country Euro income group, we have generated individual income data
according to uniform distribution between the lowest and highest value of the group. At the second
stage, these values are sorted according to the income stress variable (HINCFEL). At stage three and
working with a country-wave at a time, country-specific decile groups were created. Table 3, for
instance, shows the distribution of income in the Netherlands in 2006 recast as decile income groups
for the Netherlands in 2006. There are 167/166 people in each of the constructed 10 decile groups;
decile 1 has to be extended from €<1.8k to €12k Euros to get enough people in the bottom decile as the
Netherlands is a high-income country. The people in the 6-12 band have to be split between decile 1
and 2 and we have used the income stress variable as auxiliary information in determining this split.

<<Insert Table 3 about here>>

Table 4 below gives the cut-offs for the population deciles for the Netherlands in 2005 based on over 7
million households compared to the group based on our procedure. The approximate nature of the
procedure is apparent. Generally the accordance is good except for the highest deciles which given the
skewness of income data is to be expected in a sample survey. Nevertheless because we modelling
income as an orthogonal polynomial, this should not be too huge a problem as an overall smooth is
being imposed across the groups and ordinality has been preserved by our method.

<<Insert Table 4 about here>>
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The imputed cut-offs for all country-waves are given in Table 5.

<<Insert Table 5 about here>>

Appendix 3: GDP per capita 2002-2010

Our GDP per capita data are available from the World Bank website
(http://data.worldbank.org/indicator/NY.GDP.PCAP.CD (consulted June 2015)). GDP per capita is
gross domestic product divided by midyear population. GDP is the sum of gross value added by all
resident producers in the economy plus any product taxes and minus any subsidies not included in the
value of the products. It is calculated without making deductions for depreciation of fabricated assets
or for depletion and degradation of natural resources. Data in are in current U.S. dollars.
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Table 1. ESS country-wave sample and the political economy of European welfare capitalism

Source: Adapted from Hay and Wincott {2012) and ESS Waves I-V.
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Table 2. Independent variables, ESS questions, and valid responses

Source: ESS Waves I-V.
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Table 3. Model and data specifications

Source: ESS Waves I-V.
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Table 4. Correlations between the three outcomes for Countries, Waves and Individuals
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Table 5. The relative odds of being well across European welfare regimes

32



Figure 1. Modelled country-outcomes shown as a matrix plot of relative odds
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Figure 2. Modelled country-wave differentials with the three outcomes on a logit scale
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Figure 3. Differences in well-being across European welfare regimes: relative odds and 95% CI’s
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Figure 4. Trends in well-being across European welfare regimes: relative odds based on Model 2 with
no other predictors
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Figure 5. Trends in well-being across European welfare regimes: relative odds based on Model 3
including GDP
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Figure 6. Trends in well-being across European welfare regimes: relative odds based on Model
4 including Age, Sex and Individual Income with GDP

Un-Happy Dis-Satisfied Un-Healthy

38



Figure 7. The effect of cross-sectional GDP on well-being: relative odds
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Figure 8. The effect of longitudinal GDP on well-being: relative odds
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Figure 9. The effects of household income on well-being: relative odds

Un-Happy Dis-Satisfied Un-Healthy

41



