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Abstract

Despite rising popularity of subjective well-being (SWB) as a proxy for utility, its
relationship with income is still unresolved. Against the background of debates around the
‘Easterlin paradox’, this paper seeks a compromise between two positions: one that insists
on individual relative income, and one that finds similarity between individual and aggregate
levels. Proposing a model which puts the emphasis on the interaction between individual
and aggregate-level factors, it argues that the effect of relative income on SWB varies across
countries as a function of average income, in addition to a relatively small direct effect of
the latter, in partial agreement with the two major positions. The model is tested cross-
sectionally on the data from the latest wave of World Values Survey. The results from
hierarchical mixed-effect models confirm the main argument. But further examination
reveals that there is still unaccounted variation especially in middle-income economies.
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1 Introduction

The rising popularity of subjective well-being (henceforth SWB) or happiness constitutes both
a continuity with and a departure from mainstream economics. On the one hand, SWB studies
usually take this measure as a proxy for individual utility and thus remain within the utilitarian
paradigm (e.g. Kahneman et al., 1997). On the other hand, the same perspective also takes SWB
as a distinct measure of utility, and a better alternative than those conventionally endorsed in
mainstream economics. Namely, when it is accepted that there are inherent limits on human
cognition, hence the rationality of individual, it is no longer possible to assume that agents will
make the best use of their income to maximize utility, nor that their consumption patterns reveal
their utility-maximizing preferences (Kahneman, 1994; Kahneman et al., 2004). Therefore, the
utility predicted at the time of a decision is not necessarily experienced by the outcome of this
decision (Kahneman and Krueger, 2006; Kahneman and Thaler, 2006). Similarly, income may not
be directly translated into well-being, and when it does, this may be due to a self-fulfilling belief
focused on money as the ultimate indicator of achievement (Kahneman et al., 2006).

In this respect, a pressing question for economics has become one that many people ask
themselves in their daily lives: does money buy happiness? And if money does buy happiness, is
this simply because money is the main basis of social comparisons or it also has some intrinsic
value which can be translated into well-being? The divergent answers to these questions can be
grouped into two. The first group argue that the relationship between income and SWB reflects
the happiness or satisfaction derived from one’s relative position in society. This argument serves
as the main explanation for the ‘Easterlin paradox’, according to which the relationship between
income and SWB can be observed at the individual level of analysis, but not at the aggregate
level. The second group argue that average SWB is also linked to average income. The cases of
non-rising SWB despite rising income can be explained through certain qualifications, such as
diminishing marginal returns, a satiation point, contextual factors or measurement issues, yet the
overall pattern does not have to be radically different between individual and aggregate levels.
Although this disagreement can be understood as a result of different empirical foci, this paper
seeks to find an additional explanation which can serve as a compromise between the two positions.

Based on the insights offered by the first group, it is accepted here that the relativity of income
positions has an autonomous influence on SWB. But, following the second group, the extent of
such an autonomous influence should be partially determined by the average level of income
in each society, while the latter can also have a relatively small direct effect. Thus, it will be
argued that the effect of average income can be observed as both direct and mediated through
the relationship of relative income with SWB. More specifically, the association between relative
income and SWB is more significant at lower levels of economic development and less significant
at higher levels. Although this partially results from the overarching fact of diminishing marginal
returns, the effect of relative income tends to be stronger than this overall pattern, due to the
autonomous influence of one’s relative position in society. The next two sections will unpack the
main debate in the literature and develop the main argument in relation to opposing positions. The
third section will present the empirical strategy to test the argument through mixed-effect linear
modelling. The fourth section will discuss the selection of data and variables to apply the specified
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models. The fifth section will summarize the findings of the analysis. Finally, the sixth section will
discuss how well these findings confirm the argument.

2 Background

There is little disagreement on whether income is related to SWB; the answer is almost always
yes in one form or another. The main point of contention is rather when, how and why income
matters. It is arguably compatible with common sense to say that income always brings well-
being, irrespectively of whether we are talking about an affluent individual or a society which is
economically developed, because similarly rational individuals will translate the opportunities
created by higher income into higher levels of well-being. However, as the above introductory
statements highlighted, it is difficult to sustain this view once the rationality assumption is dropped.
Indeed, since the first publication of what has come to be known as ‘Easterlin paradox’ (Easterlin,
1974), the benchmark has been the view that there is no universal direct link between income and
well-being. What makes Easterlin’s hypothesis a ‘paradox’ is the claim that income-SWB link
exists at the individual level, but is not observed at the aggregate level; in other words, individuals
derive happiness from higher income, but the economic growth of a society does not increase the
overall or average happiness (Easterlin, 1974, 1995).

Although this observation has been labelled as a paradox, the relativity of income positions
and changing aspirations have served as the standard explanation from the beginning. Focusing on
relativity or income comparisons, it can be argued that agents derive their well-being by comparing
their status to certain reference points in society, which change as a function of the societal level of
economic development, and an increase in their individual income proportional to the increase
in that reference will not contribute to their well-being (Clark et al., 2008). In the same vein,
the individual behaviour can be understood in terms of the effect of increased income being
offset by changing aspirations which concomitantly become more difficult to satisfy (Easterlin,
2001). Easterlin also notes that this explanation conforms to the challenge posed by Kahneman’s
framework, as discussed above, in the sense that the predicted utility of increased income does
not translate into experienced utility, since the utility function is reshaped by more demanding
aspirations (Easterlin, 2001). Further studies which look more closely at the psychological aspects
(e.g. Proto and Rustichini, 2013) also confirm the role of aspirations in shaping the relationship
between income and SWB.

Although the reference for such aspirations is not actually fixed for a whole country but
varies according to the socio-economic characteristics of each individual, the level of economic
development or the average income of a country remains the main focus of economic analyses. In
this sense, other pieces of evidence which suggest that higher levels of average income do indeed
increase average well-being should not be ignored. First of all, cross-sectional studies consistently
find a positive association, adding another layer of puzzle to Easterlin paradox: a contrast, or
at least a dissimilarity, not only between individual-level cross-sectional patterns and aggregate-
level longitudinal patterns, but also between aggregate-level cross-sectional and aggregate-level
longitudinal patterns. Although this relationship is weaker at the higher levels of average income,
a log-linear pattern is quite apparent (Deaton, 2008). Second, some findings also challenge
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Easterlin’s longitudinal argument, claiming that economic growth brings happiness, strongly in
the short run and moderately in the long run (Hagerty and Veenhoven, 2003). In this respect, the
disagreement between Easterlin and his critics is usually centred on the specificities of the data used
in the analysis, such as case selection, ommission of available data, comparability, measurement
and too much focus on the short term (Easterlin, 2005b; Easterlin, 2017; Cf. Veenhoven and
Hagerty, 2006). Third, non-rising average SWB can be attributed to the particular features of
relatively affluent societies, as they passed a satiation point of basic needs, beyond which absolute
levels of income matter very little (Di Tella and MacCulloch, 2010). While this can be seen as an
implication of diminishing marginal returns, Easterlin (2005a) is also sceptical about the claim that
marginal returns can serve as an explanation for the insignificant relationship at the aggregate level.
In general, although cross-sectional comparisons return positive results in a log-linear pattern,
this provides ‘a questionable basis for inferring change over time’ (Easterlin and Sawangfa, 2010,
p. 190).

In a comprehensive reassessment of the Easterlin hypothesis, Stevenson and Wolfers (2008)
find similar patterns for within-country and across-country relationships of income and happiness,
and a positive association between economic growth and rising happiness; they thus argue that
both cross-sectional and longitudinal analyses point to the same conclusion and a universal pattern.
In order to challenge the Easterlin hypothesis on the longitudinal front, they also draw on a detailed
examination of the data commonly used to support it. In this respect, Japan constitutes a crucial
case, because its non-rising average SWB can be observed over a period encompassing a wide
array of economic development levels, not limited to its high-income phase. However, according to
Stevenson and Wolfers (2008), changing survey questions are responsible for the failure to measure
increasing SWB, and for each formulation of the question, there is indeed a positive relationship
with growing economy in the corresponding time period (pp. 46—-56). While there are many cases
that they present to support this positive relationship, Easterlin and Sawangfa (2010) find their
evidence unsatisfactory due to a failure to take into account the differences between short-term and
long-term relationships.

Given the diversity of arguments and findings in favour of and against the Easterlin hypothesis,
it is difficult to disregard either side of the literature. Indeed, they may both be correct despite
the consistent disagreements, since the divergent conclusions result from, at least partially, from
choices regarding the selection of data, methods and operationalization of variables (Graham,
2011). In this sense, it is not a coincidence that criticisms and counter-criticisms as outlined
above are centred on data-related and methodological issues. Yet it is not possible to eschew such
limitations completely, and this study does not have a claim to be an exception in this regard.
Instead, this paper is motivated by an intuition that possible explanations for the income-SWB
link may not be exhausted. Therefore, the intended contribution to this debate will be offering a
different perspective which derives insights from both sides, but also modifies several of their basic
premises. The following discussion develops the main argument with regard to the two sides of the
overall debate to find such a perspective.
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3 Theory

The argument proposed here is that, in addition to the effect of relative income, the real value of
average income has both a direct/contextual effect and a mediated effect through relative income.
The first aspect of the argument is simply an extension of recognizing that real income may have an
effect. For the second aspect, based on studies which find that countries with high levels of SWB
are also those with less unequal SWB (Fahey and Smyth, 2004), and that economic growth reduces
the inequality in SWB (Clark et al., 2016; Veenhoven, 2005), one can expect narrowing ranges of
SWB as income levels increase. Thus, this paper takes these findings one step further, as a sign
that the relationship between relative income and SWB could become weaker as average income
and SWB simultaneously increase. When the two aspects of the argument are considered together,
the average income is taken both as a benchmark, above and below which relative positions
are distributed, and as a determinant of how far such relative positions are distanced from the
benchmark.

This argument implies partial agreement and disagreement with both sides of the debate as
outlined above. First, it concurs with the Easterlin hypothesis in that it distinguishes relative
income from real income and expects an autonomous influence of the former on SWB. Second,
it concurs with the critics of the Easterlin hypothesis, because it does not dismiss the underlying
relevance of real income, at least at the aggregate level or as a benchmark according to which
relative positions are distributed. In other words, as a compromise, it is argued that a universal
log-linear relationship between income and SWB exists at the background, which means that
real/average income is positively associated with SWB while its returns are diminishing, but the
relationship between relative income and SWB deviates from this relationship to a certain extent
for specific distributions. Thereby, the range of SWB corresponding to each income distribution
should be larger than what a single log-linear relationship would predict, but should get higher and
narrower with rising average income than a relative-income-only model would predict.

This prediction aligns well with some of the earlier approaches to SWB-income relationship,
in particular Schyn’s (2002) study which finds empirical evidence for a similar argument. However,
this study does not attempt at showing how this approach relates to Easterlin paradox and its
critiques, or broader theoretical debates. In order to advance this approach in a more theoretically
oriented direction and with due regard to Easterlin paradox, the argument proposed here will be
built on the model proposed by Clark et al. (2008), as it embodies the idea that rising average
income brings relatively small increases in SWB and flattening curves for relative income. More
specifically, they formulate their model through the following functional form (p. 100):

U:ﬁlyi“ﬁzln(%) (1)
where y denotes real income, ¥ national average, and A a positive constant. However, several
substantive modifications are necessary to adapt this equation to the argument proposed here, for
two main reasons: first, there is little room for the direct effect of real income (except for small
values of y with respect to A), and second, the relationship between relative income and SWB
flattens at a slow pace. In the authors’ own words, respectively, first, “[t]he functional form here is
deliberately chosen to ensure that the benefit of an across-the-board proportional rise in income
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tends to zero as income goes to infinity” (p. 100), and second, “the marginal utility of extra status
never approaches zero, because in general [reference group income] rises in line with own income”
(p. 101).

In order to strike the compromise as suggested, both of these tendencies should be reversed.
For a direct effect of real income which is not bounded by a finite value and which always has
positive albeit diminishing returns, f; In(y) will replace the first term of the equation. For the
relationship between relative income and SWB to flatten more quickly, a function that is decreasing
as income increases will be integrated to its coefficient. Since the slope of B; In(¥), namely S, /7,
converges to zero, it provides the perfect expression to account for the mediated effect of average
income levels. Combining this variable slope with a fixed one for an autonomous effect on SWB,
relative income will have the coefficient 3, + 31 /7. Finally, another property of the logarithmic
function will be used for rather stylistic purposes. Instead of In(y/y), relative income will be
expressed as In(y) — In(¥) which highlights more starkly two distinguishing features of this study.
First, the effect of relative income is taken as the distribution of individuals around a benchmark
set by the average income level which is represented here by In(¥) as all income measurements are
on a logarithmic scale. Second, it is more appropriate to understand relativity in terms of distance
from the reference value, rather than a ratio of it, since dividing by ¥ or multiplying by 1/§ outside
the logarithm represents the mediated effect of average income on relative income.

Bringing together these modifications, the overall functional form of the argument will be
given as:

B

up1y) = &+ BiinG) + (B + =) (Iny) ~ In(3)) 2

where « is a constant, the first non-constant term integrates the direct effect of national average,
and the second term represents relative income with a coefficient which is partially fixed and
partially dependent on the slope of the first term. Thus, this formulation makes it possible to
distinguish between three roles that average income plays according to the proposed argument:
a direct contextual effect, the reference point for relative income, and a mediating effect on the
relationship between relative income and SWB.

Following Clark et al. (2008) once again, a stylized visualization of this equation is provided by
Figure 1, where the black lines represent the effect of relative income in three separate distributions,
which are simulated using the above equation and arbitrary coefficients. As different from their
visualization, however, these lines are presented against the background of an overall log-linear
pattern, in order to illustrate the proposed compromise between the Easterlin hypothesis and its
critiques. First, the relative income curves generally follow the universal log-linear pattern, in terms
of both their vertical location and their diminishing slopes. Second, however, these relative income
curves are not mere reflections of such a universal income-SWB relationship, but they deviate from
it due to their autonomous relationship with SWB, or in other words, the fixed component of their
coefficients.

Conceding the second point to the Easterlin hypothesis and the first point to its critics, these the-
oretical propositions can be reformulated into three components as empirically testable hypotheses.
One should be able to observe three patterns:
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Figure 1: Approximation of absolute and relative income curves

uly): utiity

y:income

H1: the association between average income and SWB is positive (the di-
rect/contextual effect of real/average income): f; > 0

H2: the association between relative income and SWB is larger than the one between
average income and SWB (the autonomous effect of relative income): 5, > B; >0
H3: the association between relative income and SWB gets weaker as the overall
average income level increases (the mediated effect of average income): diminishing
B1/7, as a corollary of a constant 3; > 0

In order to test these hypotheses, the next section will translate the theoretical discussions of this
section into an empirical strategy, and suggest definite measures of testing.

4 Empirical strategy

There are some strategic choices to be made before building a statistical model for empirical
testing. The first one is concerned with longitudinal and cross-sectional options. As discussed
above, these do not constitute perfect substitutes for each other, and longitudinal analyses tend
to confirm the Easterlin hypothesis while cross-sectional analyses tend to find the opposite. The
main problem with the former is limited availability of data covering sufficiently long periods of
time. In particular, the even more restricted availability of individual-level panel data eliminates
the possibility of testing in the same model variables measured at individual and country-levels.
In this respect, it is difficult to claim the generalizability of findings beyond a group of countries
that can be represented by those where suitable data are available. For this reason, the following
discussions will adopt a cross-sectional logic, while it is acknowledged that this may not yield the
same results for separate time series. In other words, this caveat should be noted: ‘higher income
across countries’ will not necessarily mean ‘rising income in a country’.

The second choice is concerned with fixed-effect or mixed-effect (also known as multilevel,
hierarchical) regression models. Since cross-national datasets are built on country-based samples,
the problem of non-independence of observations should be addressed in one of these ways. Fixed-
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effect models are used extensively to study SWB (e.g. Alesina et al., 2004; Helliwell and Huang,
2014), but there are several drawbacks associated with them. For instance, country-level indicators,
such as average income, are likely to be confounded with the fixed country effects, as documented
by Verme (2011) with regard to multicollinearity and high sensitivity of results to the fixed effects.
In this respect, mixed-effect models provide a more suitable alternative: their application in SWB
studies has become increasingly popular (e.g. Ahn et al., 2015; Delhey and Dragolov, 2014),
and proven useful in addressing similar questions (Schyns, 2002). Furthermore, one of the main
objectives of the empirical strategy is modelling variable slopes for each country, for which mixed-
effect models are better equipped. This focus also constitutes the main contribution of this paper to
previous analyses based on multilevel models.

In this respect, the proposed associations will be tested against a null hypothesis that SWB is
only shaped by relative income and several other individual factors which have been identified by
previous works in the field. Recognizing that part of the random variation can also come from the
country-level, the baseline will be set by the following equation estimating well-being (U) with a
random-intercept model:

Uic =+ ﬁric + Z Can,ic + V¢ + & (3)
n

where subscripts denote individual i from country c, the variable r is relative income, X represents
n control variables, v is country-level error term resulting in varying intercepts and € is the
individual-level error term. On this basis, the first step will be testing the significance of the
country-level indicator of interest given by y for average income:

Ue.=0o+ ﬁric + ’yln()’c) + Z Can,ic + V¢ + & (4)
n

While this model provides a preliminary test for the direct effect of average income, considering
this alongside the mediated effect will require variable coefficients of relative income across
countries, hence rewriting 8 as 8. = B + 0., where D, introduces the random slopes to the model.
Additionally, the effect of relative income is conceptualized as depending on average income as
well, which expands the equation to B. = 8 + 6 In(y.) + 0. Incorporating this with the equation

(2) will result in an interaction term in the fully specified model:

Ue.=0+ Bric + Yln(yc) + Z ann,ic +6 ln(yc)ric + ﬁcric + Ve + & (5)
n

In this sense, the main argument and the three hypotheses comprising it will be tested with respect
to the following estimates: 7 should be positive and significant to show the direct effect of average
income (H1); B should be larger than 7y to show that relative income has an autonomous influence,
hence departs from the values predicted by average income to a meaningful extent (H2); and 0
should be negative to show that the overall effect of relative income decreases with higher values
of average income (H3).

5 Data and variables

The sixth wave (2010-2014) of World Values Survey (WVS, 2016) will be used to test the model
proposed above. In addition to general requirements of data quality, this dataset satisfies two
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particularly important conditions: a reasonable degree of variation in average income, and a
sufficiently large number of countries. For the first condition, although Deaton (2008) does not find
the earlier waves of WVS fully adequate due to the underrepresentation of lower income countries,
the sixth wave corrects this shortcoming to a certain extent. In this sense, this study also aims to
offer an update on earlier similar works (e.g. Schyns, 2002), in order to have a better idea as to
whether the problems related to data quality had also affected their findings. In addition, WVS is
more accessible than alternative options, such as Gallup World Poll, and thus more widely used in
SWB studies. The main motivation of this paper is to offer an additional perspective to the existing
debates, rather than challenging one position or the other on the ground of the data-sensitivity of
results. Therefore, while the accuracy of this perspective can be tested and retested with different
datasets, the reasonable choice is starting with the more accessible and widely used option.

For the second condition, one of the often ignored methodological requirements of multilevel
modelling is that the number of higher-level units should conform to general sample size standards
(Snijders and Bosker, 1999, p. 140). According to more definite estimates of this sample size for
cross-national datasets, the absolute minimum for a simple multilevel model should be around 25
countries, and higher for more complex models (Bryan and Jenkins, 2016). Since the proposed
model includes a country-level variable, random slopes and a cross-level interaction term, the
target should be somewhat above 25. The sixth wave of WVS contains representative samples
from 60 countries (although two will be dropped due to missing variables), which can be taken as
satisfactory with regard to the degree of complexity of the tested model.

Previous studies increased the number of country-level observations in several ways, which
also compromises the quality of the sample of countries, notably its representativeness. One option
is appending European Values Survey data into WVS (e.g. Kelley and Evans, 2017; Rozer and
Kraaykamp, 2012), which biases the sample towards Europe and high-income countries. Another
option is focusing only on WVS but using all waves (e.g. Bjgrnskov et al., 2010), hence obtaining
a high number of country-year units, which biases the sample towards the countries which have
taken part in previous waves more frequently. The added value of this strategy is also dubious due
to low variability for each country across time or similarity of time trends across countries (Verme,
2011, p. 126). Finally, a usually underplayed issue with the earlier waves of WVS, to which
Stevenson and Wolfers (2008) draws attention, is that not all national samples were representative,
since mostly urban and more affluent citizens of lower income countries were interviewed during
these surveys (pp. 13-14).

As for the particularities of variables, first, life satisfaction will be preferred as a measure of
SWB over happiness, or over an index combining the two, while both options are available in
WYVS data. This strong preference is due to its likelihood of being derived from more stable and
less momentary self-evaluations about one’s well-being. For example, it is found more strongly
associated with material indicators of well-being (Diener et al., 2010), with indicators derived
from the capabilities approach as opposed to a strictly hedonistic understanding (Anand et al.,
2011), and with income (Kahneman and Deaton, 2010; Krueger and Schkade, 2008). Although
it is not a perfect substitute for experienced utility, it provides a better approximation for these
reasons. It is measured on a scale of 1-10, higher values meaning more satisfaction, which provides
a large enough range to treat the measurement as numeric rather than ordered. Following van
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Praag and Ferrer-i-Carbonell (2008), it is assumed that respondents make the necessary cardinal
judgements when answering the question, and the numerical value of their expressed satisfaction
is meaningful enough that further cardinalization is not essential. Thus the models will be built on
linear regression.

The income of respondents is also reported on a scale of 1-10, constructed with nationally
defined brackets in such a way that national distributions resemble normal distribution. This
measurement will be taken to represent relative income for two reasons. First, although relativity
can be understood in terms of comparison with a reference point which is not necessarily the same
for everyone living in a country, the argument advanced in this paper is concerned with relativity
in terms of the national average, and the value assigned to each unit of observation is comparable
only within its country. In this sense, the adjustment of brackets corresponding to each value of
the 1-10 scale with respect to national parameters, namely the central tendency, dispersion and
skewedness of the income distribution, assigns each unit of observation to a position relative to the
average income.

Second, the approximation of normal distribution is possible by defining larger brackets for
higher values of the 1-10 scale, since one can reasonably expect that income distributions are
positively skewed. Therefore, this measurement strategy has a similar effect as using a logarithmic
transformation on income, concurring with the functional form used in the Theory section. The
real levels of individual income could also have been included by simulating these through known
national parameters, but the functional form of the argument and the empirical strategy were
designed in a way that makes this unnecessary. In other words, the average income positions
countries with respect to globally comparable real income levels, and the relative position of each
unit with respect to its country’s average also indicates the global position of that unit, when both
are taken into account. The measurement of average income will follow the standard practice in
using the purchasing power parity-based GDP per capita, as reported by the World Bank.

Finally, regarding control variables, the aim is to build a model as extensive as possible, since
ecological correlation may influence the relative strength of individual and national incomes (Ma
and Zhang, 2014). The studies of SWB are not limited to its relationship with income, and many
other individual and social factors are found to be associated with well-being. These include health,
employment status, personal autonomy, social trust/capital, trust in institutions, demographics, etc.
(e.g Dolan et al., 2008; Helliwell, 2003; Helliwell and Putnam, 2004; Inglehart et al., 2008; Layard,
2005), which can be found in the survey data with individual-level measurement. On one hand, it
should be noted that an important group of these factors are conceptualized and operationalized as
attitudinal variables. Given the subjective nature of the dependent variable as well, their correlation
could be due to common mood or personality effects. Nonetheless, they are included in the model
not as the main analytical focus, but on the contrary, with an intention to make the model more
conservative by controlling for as much subjective attributes as possible, while the main focus
remains on the non-attitudinal income variables.

On the other hand, some of these factors may account for certain functions attributed to income.
In this sense, their inclusion in the model as control variables will serve the purpose of accounting
for other indirect effects of income on SWB. For example, in addition to the variables adopted
from previous studies, subjective perception of social class is included to control for one’s position
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in society, so that income ranks more clearly represent the comparisons made in monetary terms
rather than social status; and similarly education level is included to control for possible ways in
which agents can translate income into social status. No country-level controls are used, mostly
because the low number of countries would damage the reliability of estimates with additional
variables. Instead, the relevance of unobserved country characteristics can be informally deduced
from the extent of random effects, and these will constitute the main focus of the Discussion
section.

6 Analysis

The main argument will be evaluated by testing how well the specified model fits with the data from
the WVS sixth wave. The results of the multilevel linear models are summarized in Table 1. The
table initially presents an empty ‘variance component model’ in the first column to differentiate the
random variation in individual and country levels. The equation (3) follows in the second column
with only individual level fixed effects, and the equation (4) in the third column introduces the
country-level fixed effect of GDP per capita. The only difference in the fourth column is random
slopes for relative income. The fifth column presents the full model as specified by equation (5),
with the addition of the cross-level interaction term. The model goodness of fit is assessed by
comparing the difference in deviance statistics between each model and the previous one. Since
all comparisons return statistically significant 2, the full model can be endorsed as providing an
important improvement in explanatory power as compared to smaller models.

To begin with the variance component model, approximately 11% of the total random effects
is due to the country-level variance, which indicates the adequacy of using mixed-effect models.
Next, the introduction of individual-level variables in Model 2—relative income and a list of
controls—reduces country-level as well as individual-level random effects. Thereby, the variation
of SWB across countries is partly due to the differences represented by the control variables.
Continuing the examination of random effects with income-related variation, first, the introduction
of GDP per capita in Model 3 results in a further decrease in the country-level variance. Second,
allowing random slopes for relative income in Model 4 brings a slight decrease in the variance
of intercepts, but the total country-level random effects are approximately at the same level as
Model 2: 0.060 and 0.061 respectively. In other words, the increase in the random effects due to
varying slopes is more or less equivalent to the decrease which was brought by the introduction of
GDP per capita as a fixed effect. Finally, the fact that cross-level interaction term reduces this level
back to 0.056 testifies to the visible, albeit small, association between random slopes and national
average income levels.

As for the fixed effects, the results for individual-level variables largely conform to the findings
of existing studies: with the exception of education, variables representing health, employment,
social class, personal autonomy, social trust, trust in political institutions, and demographics are
all significant determinants of SWB, and the coefficients retain their significance in further model
specifications. Regarding the main independent variable of interest, relative income displays a
strong relationship with SWB as one standard deviation change in income rank is associated with
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approximately 0.15 standard deviation change in life satisfaction. However, when compared with
other individual-level variables, income is not necessarily the only important one.

For example, to compare it with the variables which are also measured at a numeric scale,
although the coefficient of income is larger than that of social trust (0.08), it is considerably smaller
than that of personal autonomy (0.24). Among categorical variables, subjective health displays
a straightforward pattern; the worse one’s health gets, the larger are the SWB losses (0.19, 0.24
and 0.33 from very good to poor). Each change in the ladder is larger than what is accounted for
by one standard deviation of relative income. For employment, not seeking work (housewives
and students) has a positive impact and being unable to find work (unemployed) has a negative
impact of similar magnitudes as compared to being in full employment, and this level is half as
much as what one standard deviation of relative income brings. The change associated with each
category of social class is even smaller, except for the lowest class whose difference from lower
middle is comparable to one standard deviation of relative income. The effect of the confidence
in political institutions is quite monotone with approximately 0.06 standard deviation for each
category. Regarding demographics, the difference between biological sexes is 0.05, while living
with a partner has an effect comparable with one standard deviation of relative income. Finally, the
negative coefficient of age and the positive coefficient of age-squared with almost equal magnitudes
reaffirms its U-shaped relationship with life satisfaction.

The triangular relationship among life satisfaction, income rank and GDP per capita implies
interesting patterns. First, when GDP per capita is added alone, it yields a significant coefficient;
although this finding is not compatible with a strict interpretation of the Easterlin paradox, it is
expected and unsurprising in cross-sectional analysis. Yet it should be remarked that the coefficient
of GDP per capita is considerably smaller than that of income rank (0.08 and 0.14 respectively),
suggesting that within-country income differentials are more important than cross-national ones.
These findings concur with the posited properties of y and B as discussed in the Empirical strategy
section, thus confirm the Hypotheses 1 and 2 as formulated in the Theory section.

Second, when the slopes of income rank are allowed vary, the impact of GDP per capita is
reduced to insignificant levels (0.03): while this compromises the confirmation of Hypothesis 1,
it can also be interpreted as the random effect of varying slopes and the fixed effect of average
income corresponding more or less to the same cross-country variation. Furthermore, the large
and negative correlation between random slopes and intercepts shows that country-specific relative
income regression lines are flatter when they are positioned at vertically higher levels. Given the
positive coefficient of GDP per capita from Model 3, this correlation would also be reflected in the
relationship between GDP and varying slopes; the cross-level interaction term is intended to test if
this is true.

The significant and negative coefficient of the interaction term confirms that relative income
curves get slightly flatter at higher levels of average income. In other words, the coefficient
estimate concurs with the expected property of 0 as discussed in the Empirical strategy section,
thus confirms the Hypothesis 3 as formulated in the Theory section. It should also be remarked
that the main term for GDP per capita reverts back to its original level: once the mediated effect of
average income is accounted for, a significant direct effect can still be observed, and Hypothesis
1 can be retained. Therefore, overall, the data confirm all posited associations between income
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and SWB: relative income has an autonomous direct (fixed) effect, and average income is still
relevant partly because it also has a direct effect, and partly because it shapes the country-specific
relationships between relative income and SWB.

7 Discussion

While the full model displays the expected properties and provides a higher explanatory power
than the less extensive options, a closer look is necessary to ascertain how well the model fits with
the data. At the individual level, standard diagnostic tests, such as those concerned with influential
observations, multicollinearity and the distribution of residuals, do not return problematic results.
Furthermore, different combinations of control variables do not alter the findings on relative income
and GDP per capita. On these bases, the analysis relies on a robust model.

Nevertheless, it is still necessary to examine the model fit with regard to the country-level,
which will also shed further light on one of the central emphases of this paper, namely, how the
relationship between SWB and individual income ranks varies with respect to GDP per capita. As
seen in the below scatter-plots (Figures 2 and 3), the model displays heteroskedastic features, since
middle income countries deviate more from the regression line as compared to lower and higher
income countries. The main implication of such a distribution is that more country-level variables
are needed for a better model specification, whereas this is not attempted in the present study
due to the low number of countries. Apart from larger residuals among middle income countries,
there do not seem to exist cases which disproportionately influence the slope of the curve, hence
coefficient estimates. Thereby, retaining the confidence in the conclusions reached on coefficient
estimates, the discussion below will focus on the implications of these peculiar scatter-plots for
different countries and country groups.

The main argument of this paper has suggested two patterns for the country-level variation,
which broadly correspond to random intercepts and slopes. First, it is argued that average income
could have a direct effect on SWB, thus it would partially determine the vertical differences among
relative income curves. This corresponds to the addition of GDP per capita as a fixed effect by
Model 3 to explain some part of the random intercepts of Model 2. This reasoning is valid insofar
as the intercepts are positively correlated to the respective values of GDP per capita, since a positive
effect of the latter on SWB is expected. While this is confirmed by the significant coefficient of
GDP per capita in Model 3, Figure 2 enables the examination of the distribution of countries in
further detail.

The linear fit as presented in this figure yields a standardized coefficient of 0.33 (not reported
in the figure); one standard deviation change in GDP per capita accounts for one-third standard
deviation change in the intercepts. However, there are several cases which clearly display large
residuals. Above the regression line, four Latin American countries have unusually large intercepts:
Mexico, Colombia, Brazil, Ecuador. This observation confirms several studies which have already
found that the SWB levels reported in Latin American countries tend to be higher than what is
predicted by global models. Meanwhile, Peru and Chile are closer to the predicted values, and they
do not necessarily follow the same pattern. Below the regression line, five Middle-Eastern countries
have relatively large negative residuals: Egypt, Palestine, Tunisia, Iraq and Kuwait. However,
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Figure 2: Random intercepts and GDP per capita
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given smaller residuals of other countries which are similar to them in terms of geographic, social
and economic characteristics, a regional or cultural pattern cannot be readily inferred. Yet ongoing
civil conflicts and political instability are among possible explanations for unusually lower levels
of SWB. Overall, average income explains only part of the international differences in SWB, and
the remaining variation is likely to result from unobserved national or regional characteristics.

Second, it is argued that average income could have a mediated effect on SWB, thus it would
partially determine the slope of relative income curves. This corresponds to the addition of the
cross-level interaction term by Model 5 to explain part of the random intercepts of Model 4. This
reasoning is valid insofar as the slopes are negatively correlated to the respective values of GDP per
capita, since the latter is conceptualized in terms of diminishing returns. While this is confirmed
by the significant coefficient of the interaction term in Model 5, Figure 3 can be used for further
examination of how countries are distributed.

Figure 3: Random slopes and GDP per capita
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The standardized coefficient of this linear fit is -0.34 (not reported in the figure); similarly to
above, one standard deviation change in GDP per capita accounts for approximately one-third
standard deviation change in the slopes in the opposite direction. Again similarly, there are country
groups which display large residuals. The same four Latin American countries are grouped together
in this plot as well, sharing the common feature of having flat relative income curves. When this is
considered together with their distinctively high intercepts, they constitute the cases which embody
the relationship between high levels of SWB and low inequality in SWB without necessarily having
high levels of average income. On the other side, four ex-Soviet countries can be taken as a group
of unusually steep relative income curves: Georgia, Armenia, Ukraine and Belarus. Since there
are other ex-Soviet countries in the sample with a closer conformity to the general pattern, it is
difficult to decide the extent to which the shared historical context is responsible for this similarity.
Yet it should be reiterated that unobserved national or regional characteristics can be taken as the
reason for this degree of dispersion.

Finally, considering random slopes and intercepts together, Figure 4 displays a plot comparable
to Figure 1 which embodies an idealized form of the main argument. In this plot, countries are
horizontally positioned according to their real GDP per capita values, and vertically positioned
according to their predicted values of SWB based on random intercepts and GDP per capita
(log-scale) multiplied by the coefficient from Model 5. The blue line represents the log-linear fit,
and each black line segment takes random slopes from respective countries.

The comparison with the idealized form of the argument naturally reveals visible discrepancies,
yet it illustrates the suggested compromise between the Easterlin hypothesis and its critics. First,
the vertical differences among countries at similar levels of economic development are still quite
large. This observation suggests that the logarithm of GDP per capita accounts for only a small
portion of direct country effects, and the rest constitutes random intercepts. Thus it marks the first
point of compromise for the main debate in the literature: the relationship between average income
and average SWB is relatively weak, yet to a certain degree it exists. Second, in a considerable
number of cases, the country-specific slopes do not reflect the slope of the log-linear curve. This

Figure 4: GDP per capita with Random intercepts and slopes
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observation points to the limitation of taking the inverse relationship between GDP per capita and
slopes of relative income as the mediated effect of the former. Thus it also marks the second point
of compromise: relative income curves tend to flatten as GDP per capita increases, but it is also
true that there is a fixed component in their slopes and that cross-national differences in these
slopes are not fully accounted for by GDP per capita.

8 Conclusion

To summarize, this paper offered a compromise between two accounts, one which accepts the main
premises of the Easterlin paradox and one which refuses them. It has argued that while there is a
limited direct effect of average income, this also shapes the relationship between relative income
and SWB, in addition to the fixed autonomous component of relative income. Analyzing the latest
wave of WVS with a mixed-effect model, the results confirm this argument. However, further
examinations of direct and mediated effects reveal that there is a considerable amount of cross-
national variation that GDP per capita cannot explain. This is especially true for middle-income
economies, but despite this variation, the link between the level of SWB and the slope of relative
income curve seems to hold. Thus, one of the main implications of this finding is that providing
overall higher SWB is usually analogous to closing the gap between low and high levels of SWB,
and higher average income can partially serve this purpose.

Furthermore, when the countries which returned unusually high or low statistics are dis-
cussed, these can be reasonably linked to certain geographic, cultural and historical commonalities.
Thereby, some national characteristics, including both economic and non-economic factors, may
account for the remaining variation. Several implications for future research follow from this
conclusion. For economic characteristics, a relevant country-level indicator is inequality, being
a key feature of income distribution, and there is a long tradition on its relationship with SWB
(e.g. Morawetz et al., 1977 as an early study), but the findings are even more inconclusive, varying
between negative, insignificant and positive effects (see Schneider, 2016 for a recent review). The
possibilities that its effect may have the form of an inverted U-shaped curve (Senik, 2004; Wang
et al., 2014), and that it may be mediated by a variety of factors (Alesina et al., 2004; Senik, 2005),
make income inequality a particularly challenging variable to include in standard models. But
these also mean that conditional effects of inequality can make useful contributions to models such
as the one analyzed in this paper.

As for non-economic variables, political factors can potentially contribute to the explanation
of SWB. For example, at the individual level, personal autonomy proves to be one of the strongest
predictors of SWB, which could also be reflected at the country-level indicators. Earlier studies,
such as those conducted by Helliwell and Huang (2008), Inglehart et al. (2008) and Radcliff (2001)
indeed confirm the relevance of democracy, good governance and social tolerance for SWB, and
the list can be extended to many other political factors. However, due to the limited number
of countries in the world, general limitations of data availability, and the problematic nature of
comparing political factors across polities, it does not seem plausible to test such extensive models
in the near future. For this reason, subnational political and/or territorial units should be considered
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for future research on distinguishing between individual- and aggregate-level determinants of
SWB.
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