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Abstract
How do income and income inequality combine to influence subjectivebemif? We examined
the relation between income and life satisfaction in different societies, and found large effects of
income inequality within a society on theationshipbetween ndi vi dual s& i nc o mi
satisfaction. The incondesatisfaction gradient is steeper in countries with more equal income
distributions, such that the positive effect of a 10% increase in income on life satisfaction is more
than twice as large in@untry with low income inequality as it is in a country with high income
inequality.These findings are predicted by an income rank hypothesis according to which life
satisfaction is derived from social rark fixed increment in income confers a greaterement in
social position in a more equal society. 1Inc

that i n unequal societies peoplebdbs |ife sati
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Introduction

How does an individual 6s i ncome, together wi
society, determine how satisfied they are with their lives? Much atteh#is been given to the
economic, psychological, and social consequences of income inequality, which has risen
dramatically in many Western (especially Englégieaking) countries over recent deca@es.,
Stiglitz, 2012) The adverse health and wbking consequences of rising income inequality are
receiving increasing attention in both econonfeeg., Lansley, 2011; Milanovic, 2019; Pontusson,
2005 ; Stiglitz, 2012and the social sciences more gener@lyg., Buttrick, Heintzelman, & Oishi,
2017; Jéen & Peters, 2019; Wilkinson & Pickett, 2009, 2018¢re we explore the interactive
effects of income (as an individulglvel variable) and income inequality (a socikyel variable)
on individual life satisfaction.

More specifically, we exploit coury-level variation in income inequality to test predictions
of theincome rank hypothesig,c cor di ng t o which an individua
the relative ranked position of their income within their society. Previous research has shown that
peopl edes lifessatisfaction is influenced by the relative ranked positioneaf income
within their social comparison gropoyce, Brown, & Moore, 2010; Brown, Gardner, Oswald, &
Qi an, 2008; Cl ar k, West er. ghus, aperdbn eainisgean incor8e oK r i
$60K will be more satisfied with that income ifitlse t hi rd hi ghest i n t he
comparison group than they will be if the income of $60K is the tenth highest within the
comparison group. While recent evidence for effects of income rank on life satisfaction has come
from studieswithin individud countries, the income rank hypothesis makes a strong prediction for
how the relation between income and life satisfaction shoulda@psscountries as a function of
the differing income inequality of those countries. Specificalfigjncome rank hypitesis predicts
that the gradient of the relationship between income and life satisfaction will be shallower in

countries with more unequal income distributions. This is because a fixed increase in income will
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move an individual further up the social laddéincomes in a more equal country, where incomes
span a narrower range. To put it another way, in a society with higher income inequality, the
income gap that separates any given ranked positions will tend to bedaseget hence the

increase in incomeeeded to achieve a given increment in social rank will also be larger. If it is
income rank that confers subjective life satisfaction, we would expect that the increase in income
needed to achieve a given increment in satisfaction will be smaller ineaagoal society than in a
more unequal one. In the present paper, we test this prediction, using two different large datasets,
by examining whether the regression coefficient obtained when predicting life satisfaction from
income is larger in more equaluntries. We also examine whether the prediction holds for all
countries or just for richer countries, i possible that the concern for income as a marker of
social status, rather than just for the goods and services that it buys, might be masa@ninnpor

richer countries where basic physical needs are already met.

The rest of the paper proceeds as follows. We first note the large literature on the
relationship between income and life satisfaction, and then briefly review research that has
examinedhe main effects of income inequality on life satisfaction and other measures of
subjective welbeing. We then motivate the income rank hypothesis in more detail, and note its
prediction that an individual 6 sliveiinrsltooldneeraatn d t
in determining life satisfaction. Next, we describe two studies that tested this prediction, each using
a different dataset, and show that the slope of the function linkingoeiglty to income is indeed
greater in countries whereaquality is lower (Studyl used tki¢orld Values Survey integrated
guestionnaireand Study 2 used the Gallup World Poll). Finally, we explore the theoretical
implications of the results and discuss how they may be reconciled with the widespread assumptiol
that individuals who live in more unequal societies tend to be more materialistic and status

consciouge.g., Wilkinson & Pickett, 2018)
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Income and life satisfaction.A large literature, which we touch on only briefly here, has
examined the relationshietween income and subjective wiading. Subjective welbeing has
most often been operationalised as-sefforted life satisfaction in econometric studies that have
used very large datasets. This literature findsdhatithin a country at a given timgointd
individuals with higher incomes have, on average, higher life satisfg&amsterlin, McVey,

Switek, Sawangfa, & Zweig, 2010; Stevenson & Wolfers, 2008) ncome 6 s ef f ect
satisfaction is however greater than its effect on emotionalbeely (Kahneman & Deaton,

2010) consistent with the idea that other facets of subjectivelvegtllg are not positively

associated with, and may even be reduced by, material circumst@sdeszentmihalyi, 1999;
Scitovsky, 1976)Within economics, it is tyipally further assumed that there is a constant
relationship between income and life satisfaction, such that a given increase in income from a fixed
starting point produces the same increase inlkgtig within and across different countr{esgy.,
Steverson & Wolfers, 2008)One key aim of the present paper is to show that this assumption of a
constant incomsatisfaction relationship is incorrect, and that the inceatisfaction relationship
varies systematically and predictably acrdgerent countries, as predicted by the rdnased

account described above.

Other research in both economics and psychology has emphasized the role of social
comparison, finding that people gain satisfaction from having a higher income than(ethers
Clark & Oswald, 1996; Luttmer, 2005)lore specifically, according to the income rank hypothesis
described earlier, people appear to be sensitive tekhive ranked positionf their income
within a comparison groufResults of several studies suppibe suggestion that the ranked
position oforanh o un sheove, tdtthedthad the incomer seor its relation to a
reference income, is beneficial forrnaus types of welbeing(Boyce et al., 2010; Brown et al.,

2008; Clark & Senik, 202; Clark, Westergaid Nielsen, et al., 2009; Wood, Boyce, Moore, &

Brown, 2012) The income rank hypothesis is also consistent with broader strands of literature, and
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we return to these below. However, the evidence that rank of income, rathercitvae, predicts
life satisfaction provides the starting point for the present paper.

Income Inequality and Subjective Weltbeing. Intuition 8 in addition to conventional
economic analyse$ leads to the expectation of reduced subjective-bedtg in unegal
societies. Especially since Lern@®44) it has been assumed that redistribution of income from
rich to poor, such that inequality is reduced, will increase averagéueiath because of the
diminishing returns of income to weldkeing at higher levsl(see also Yitzhaki, 19797ccording
to this perspective, the disutility experienced by a wealthy person on losing $1000 of income will
be less than the utility gain of a poorer person on receivinipiteed, using existing parameters
for the incomé well-being relationshigLayard, Mayraz, & Nickell, 2008}aking 25% of the
income of each person in the richest decile of the population of a relatively unequal country (with a
Gini coefficient of 45) and sharing it equally amongst all individuals irptierest decile would
increase the welbeing of the poorest decile by about 11% while reducing thebeellg of the top

decile by only about 1%. (Calculation based on numerical simulation assumingarhoglly
distributed income distribution with welleing given by—— wherey is income ang=1.26;

value taken from Layard et al.)

Despite these economic considerations, empirical studies have often failed to find that
income inequalityper seis detrimental to mean levels of wkking. Relevant data come from
large datasets, with analyses comparing either different countrieserediffegions within a
country. We review these in turn, focussing on effects of inequality on subjectivbeiral rather

than on preferences for redistributigklesina & Giuliano, 2010; FerrarCarbonell & Ramos,

At hough fAutilityo is normally interpreted
subjective welbeing is a mental state, we follow a large existing literature in assuming a

relationship between the two.
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2012)and noting the qualificatonthp e opl eds subj ective percepti
inaccuratgCruces, Truglia, & Tetaz, 2012; Eriksson & Simpson, 2012; Norton & Ariely, 2011;
Schneider, 2012)

Countrylevel studiesRecent studies based on larger and combined datasets have
convergé on the suggestion that income inequality has no discernible effect on subjective well
being in countries with relatively advanced economies, but may be positively associated with well
being in poorer countrigKelley & Evans, 2017a, 2017barlier stuges, often based on small
datasets, presented a mixed pattern of results. Thus some studies have reported no (or negligible)
associations between income inequality and various measures tfeiveg| including life
satisfactionBjornskov, Dreher, & Fische2008; Bjgrnskov, Dreher, Fischer, & Schnellenbach,
2010; Diener, Diener, & Diener, 1995; Fahey & Smyth, 2004; Zagorski, Evans, Kelley, &
Piotrowska, 2013)vhile others have reported that inequality is beneficial for-ineiihg(Berg &
Veenhoven, 2010; élliwell & Huang, 2008; Ott, 2005pr detrimental for welbeing(Alesina, Di
Tella, & MacCulloch, 2004; Diener et al., 19%ghey & Smyth, 2004; Graham & Felton, 1986;
Hagerty, 20000'Connell, 2004Yeenhoven, 1984; Verme, 2011)

Many of these studies are cresectional rather than longitudinal, and the correlation

between inequality and wdbleing may reverse sign within a given country over fieg., in
Poland: Grosfeld & Senik, 201L0Ylikucka, Sarracino and Dubrof017)find that in relatively
rich countries there is a positive relationship between subjectivebeiall) and economic growth
when the growth is accompanied by reductions in income ineq(sdityalso Oishi & Kesebir,
2015) Moreover, Oishi, Schimmack, and Dierf2012)found that progressive (and hence
inequalityreducing) taxation is associated with increased nationalbeeig(see also Oishi,
Kushlev, & Schimmack, 2018)

In summary: crosgational studies have failed to find a consistent and substantial

detimental effect of income inequality on subjective wading, although findings are mixed.
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Within-country studiesWithin-country studies have also produced mixed results. Some
studies have found negligible or no effects of regional income inequaliteibt&ng(Alesina et
al., 2004; Senik, 2004yhile others have found either positii@ark, 2003; Jiang, Lu, & Sato,
2012)or negativgBlanchflower & Oswald, 2003; Hagerty, 2000; Morawetal.,1977 Oshio &
Kobayashi, 2010; Schwarze & Harpfer, 200@mes, 1986§ffects.

Within-country effects might be more difficult to interpret than acammtry effects, as
the presence of high incomes may increase-begtig if it acts as a signal to lower earners that
their own situation may improv@ a At @ h fh @glirschinan & Rothschild, 1973penik
(2004) using Russian data, found no effect of regional inequality but obtained a positive effect of
reference group income on wélking and concluded that the data were consistent with an effect of
this type(see also Clark, Kristensen, & Westerghiliélsen, 2009; Eggers, Gaddy, & Graham,

2006; Hirschman & Rothschild, 1973)lediating variables may also be important: Oishi, Kesebir
and Dienel(2011)examined the relation between inequality and happinesseagly four

decades within the USA, and found that greater inequality led to reduced happiness with the
relationship being mediated by levels of trust for most income gr@epsalso Cheung & Lucas,
2016; Delhey & Dragolov, 2014; Oishi et al., 2018jtitudes towards fairness and inequality may
also mattefAlesina et al., 2004; Buttrick & Oishi, 2017; Napier & Jost, 2008; Schneider, 2012)

In the light of these issues, and the fact that our own study focusses on the role-of cross
country rather than whiin-country differences in inequality, we do not consider these within
country studies further and turn instead to our main hypothesis.

Rank-based Social Comparison, Income, and InequalityVe have reviewed literature
showi ng that ( asptisfaction is lmetler predictad ay thée selatlve ranked position
of their income than by their income, and (b) there is little consistent evidence for any substantial
detrimental effect of income inequality on courteyel welkbeing. These results accasell with

the income rank hypothesis. We note in particular that the mean relative ranked position of
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individuals within a society will always be .5, and that if life satisfaction is determined solely by
ranked position there can by definition be no dieftect of income inequality on mean life
satisfaction.

The income rank hypothesis also fits well with the wider literatimrank-based approach
resonates with the idea that the desire for status is important for gadogkrson, Hildreth, &
Howland, 2015)A concern for rank could be intrinsjErank, 2010)pr could reflect the rank
based allocation of rewards in many aspects o{Gi@e, Mailath, & Postlewaite, 1992Foncerns
with social rank appear closely related to both brain actanty weltbeing: Social comparison
affects reward related brain activityliessbach et al., 200Qocial rank affects stress in both
humans and anima{Sapolsky, 2005)and stresselatedcortisol levels are associated specifically
with social evaluativéhreats(Dickerson & Kemeny, 2004Moreover, a concern with relative rank
is consistent with cognitive models which suggest that subjective judgments of economic quantities
(such as income) are influenced by the relative ranked position of the quatitityawcontext
(Bhui & Gershman, 2018; Parducci, 1995; Stewart, Chater, & Brown, 2006)

The aim of the present paper is, therefore, to test the novel prediction of the income rank
hypothesis, as outlined in the Introduction, tthat gradient of the rationship between income and

life satisfaction will be steeper in countries with more equal income distributions.

Study 1
Method
We start by focusing on the associations between log(income) and life satisfaction within
countries and on the critical issof whether those associations vary with coutewel income
inequality. In the first study, we based our estimates on the most recent longitudinal data available

from the World Values Survey integrated questionnaire (V\A#B://www.worldvaluessurvey.org

dataset: WVS_Longitudinal_198014 rdata_v_2015 04 18). WVS measures life satisfaction


http://www.worldvaluessurvey.org/
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throughai1l 0 s c a | eAll things sohsidered, héw satisfied are you with your life as a
whole thesal a y,svAedel means you are Acompletely dissa
Acompl etely satisfiedo.

Gini coefficients were used as the measure of income inequality, and were taken from the
Standardized World Income Inequality Datab¢®e/11D: Solt, 2016) We used net Gini measures
from the year preceding the life satisfaction survey for each countny &bsent, from the prior
year). We included in our analyses only countries for which Gini coefficients were available from
the SWIID.

For each country, we used the most recent year with usable data available in the
longitudinal WVS integrated questionr@ We used only a single year for each country to avoid
collinearity issues associated with the use of country and year durfvei@se, 2011)Although
the WVS includes socioeconomic data for 101 countries, income levels are reported for only 44
countries. After excluding countries for which Gini coefficients were unavailable, we were left with
a remaining sample of 42 countries (displayed in Figure 1).

Observations in this set of 42 countries can be represented as a hierarchical, multilevel
structure, vinere level 1 units are the individuals and level 2 units are the countries. Our main focus
is on whether the effect of individubdvel income on subjective life satisfaction can be explained
by countrylevel inequality differences. Equations 1 and 2 dbedhe general twievel

representation of this multilevel structure:

0 QU Qi QODG QER 0 0L OE aQl O - (1)

I -0Q¢'Q _"000 _"000 _"000+’ (2)

In Equation 1, the level of observations is the individ@alcountry®and yeao. The

independent variable of interest is the natural log of household inga@E @ ¢ & Matrix &

10
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includes a vector of individual demeagrhic controls. Because income is measured in log terms, the
coefficientT  ¥p 1tumepresent the increase in life satisfaction following a 1% rise in income. Note
that the coefficierit in Equation 1 allows for variation in the incosike satisfa¢ion relationship
across countries. In Equation 2, this variation is modelled as a function of two clawedry

indicators, the Gini index and GDP per capita (at purchasing power parity). We also included
controls for the linear, square and cubic term&bP per capita to account fully for the possibility
that a percentage increase in income will have different effects on life satisfaction in wealthier
countries as compared to poorer ones.

Both equations could be estimated simultaneously under the assutiat the individual
level effects im do not vary across countries and years and that the variation in the parameters
across level 2 units (Gini index and GDP per capita) can be characterized by a normal distribution.
However, rather than poolingdldata and estimating Equations 1 and 2 simultaneously, we follow
a two-step estimation procedure. As a first step, we estimate the marginal effect of income on life
satisfaction, using the linear model described in Equation 1, for each level 2 ungeéana step,
we use these estimated parameters as dependent variables for thelewahtegression
described in Equation 2. The tvgtep procedure is a multilevel method that provides a very
flexible specification. It allows for different individudgvel effects across countries and years In
and does not impose any further distributional assumption on theZ2laghmeters. The twatep
procedure therefore accommodates the (reasonably largexorossy cultural differences in life
satisfactiorand its determinants that we would expect in the WVS data.

While the estimation procedure is straightforward, the estimations of Equations 1 and 2
requires some comment. In Equation 1, the independent variable of interest is the natural log of
household inome, but the WVS reports income in categories with lower and upper bounds. To
obtain a continuous variable, for each count

under the assumption that income is-tagmally distributed (following the appach adopted by

11
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Stevenson and Wolfe(2013) who estimated the effect of income on life satisfaction using WVS
surveys conducted in 48 countries in the period 483%)? In addition, matrixd includes the
same demographic controls as Stevenson and Wolfers used: gender, a quartic polynomial for age,
and the interactions between gender and the age polynomial. We additionally included controls for
the employment status @vith a set of dummiedistinguishing full time worker, part time worker,
selfemployed, retired, housewife, student, unemployed and other. We included only adult
respondents in our sample (individuals >18 years old).

To account for the uncertainty in the estimatds ofand enable valid inferences, we
estimated Equation 2 via Feasible Generalized Least Square Estimators (FGLS) as set out by Lew
and Linzer(2005) Thus, we weighted each observation in Equation 2 by the inverse ofi( ),
where, is the variance ohie component of the regression residual that is not due to sampling of

the dependent variable and is the standard deviation of sampling error in the dependent variable

I (estimated via Equation 1).
Results

Descriptive statistics of the sampletbé study are displayed in the Appendix (Table Al).
The average age of the individuals in the sample is 41 years. Approximately 49% of the individuals
are male; 37%, are employed full time; 19% are eithereseffloyed or employed part time; and
9% are uemployed. Table Al also displays some initial evidence of a relationship between income
and life satisfaction: We observe that the average measures of life satisfaction are higher in

countries belonging to the third tercile of GDP per capita.

2 Although we do not have control of the sdengize powercalculation showed that the
sample size required to detect an increase inyR 0% after adding the Gini coefficient in
the second step of our tvgbep estimation procedure, with 80% power using a 5% level test,

is approximately 64 observans (here, countries).

12
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Our estimates of the marginal effect of individual log(income) on individual life satisfaction
across countries are displayed in Figure 1 é&s described by Equation 1). These parameter
estimates imply that, in most countries, income has a strong pasive e ct on i ndi vi
satisfaction with their livesThis result, while not the primary focus of the present paper, is

consistent with previous literature.

Life Satisfaction- Income Gradient
_u__u_i_

*Waves in parentheses: (2)1989-1993; (3) 1994-1998; (4) 1999-2004; (5) 2005-2009

Figure 1.Within-Country Life Satisfactiodincome Gradient using WVS Data. The data
includes 4Zountries and the most recent survey with life satisfaction and income data
available. Life satisfaction ranges from 1 to 10. OLS estimates control for gender,
employment, a foudegree polynomial of age, and the interaction of this polynomial with

gender

13
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Turning to the main hypothesis of interest, Figure 2 plots the relationship of our estimates to
the countriesd income inequality | evsatiss, sep
possible that the concern for income as a marker of social status, rather than just for the goods anc
services that income buys, might be more important in richer countries where basic physical needs
are already met. The inclusion of GDP also &#fi¢he fact that, because income is measured in log
terms,the coefficientt  7p 1 mepresentshe increase in life satisfaction following a 1% rise in
income. A percentage increase in income might have a different effect on life satisfaction in
wealthier countries compared to poorer ones, because a 1% rise in income is in absolute terms
larger inwealthier countries.

The figure shows a strong relationshipd@)=.47,p=.0017, for the underlying data), such
that a 10% increase in income has a positive effect on life satisfaction that is substantially larger in

low-inequality countries. There apgrs to be little effect of per capita GDP on this relationship.

14
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GDP/cap Quantile 1 GDP/cap Quantile 2 GDP/cap Quantile 3

o MNE

®KOR

oNZL

Life Satisfaction-Income Gradient

®BRA

e EGY

Gini
Figure 2.Relation Between Income Inequality and the WiBiountry Life Satisfaction

Income Gradient using WVS data. The data include 42 countries and the most recent survey
with life saisfaction and income data available. Panels are divided in three quantiles based on

GDP/cap values (in US$ 10,000PP, 2011).

Table 1 reports formal tests of the relationship observed in Figure 2. Estimates correspond
to the model described by EquatidnWe observe in Column 1 a significant coefficient for the
effect of Gini. The coefficient is negative, showing that Incesasfaction coefficients are larger
when income inequality is lower as predicted by the income rank hypothesis. Since anéseni@ i
in one percentage point in low inequality countries (which are typically richer) is not equal to a rise
of the same magnitude in high inequality countries, we included in Column 2 the linear, square and
cubic terms of GDP per capitat(purchasing pmer parity) The marginal effect of the Gini index

remained negative and significant at 1%.

15
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Table 1
Relation Between Income Inequality (Gini) and the Wi@auntry Life Satisfactioihncome

Gradient (WVS data)

All Countries
1) (2)
FGLS FGLS
Gini Index (01 scale) -1.556" -2.704"
[-2.632;0.479] [-4.114;1.295]
GDP/cap (inUS$ 10,000 2011 PPP)
GDP/cap 0.320
[-0.0648,0.704]
GDP/cap -0.172

[-0.335;0.00804]

GDP/cap 0.0205
[0.00126,0.0398]

Constant 1.084" 1.493"
[0.668,1.501] [0.872,2.114]
Observations 42 40
R? 0.236 0.414
" 0.245 0.224
1 0.102 0.0964

Note Columns show Feasible Generalized Least Square Estimators (F&t&)nclude the
most recent wave with available satisfaction and income data in the Wi¢Slependent
variable is the (within countpife satisfactioAincome gradienty() shown in Figure 1The

unit of observation is a country.denotes the variance of the component of the regression
residual that is not due to sampling of the dependent variable,Jwhdpresents the standard
deviation of sampling error in the depenteariable. 95% confidence intervals in brackets.

p <0.05" p <0.01” p < 0.001.

Although Figure 2 shows little evidence that the relationship of interest (i.e., between
inequality and the incomsatisfaction gradient) is different in wealthietions, we
nevertheless tested for this interaction. Mtestimated the models including the interaction

between Gini and GDP per capita in the second step of otstepoestimation procedure.

16
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This analysis, as expected, revealed a null effect foirttesaction (B=0.132, 95% [
0.537,0.801)).

The above analyses focus directly on the predictions of the income rank hypothesis.
In response to the suggestion of a reféree also tested the hypothesis that there might be a
greater divergence between raa@es of social class and income in relatively equal (vs
unequal) countries. Subjective social class is available in the WVS for 33 countries of our
sample (he Gallup World Poll dataset, used in Study 2 below, does not incorporate a
measure of social clas We replicated our main analysis but replaced our measure of life
satisfaction by the individual s6 subjective
the effect of income on subjective social class is larger in countries with more equadinc
distributions, i.e., whether the increase in income needed to achieve a given increment in the
social class hierarchy will be smaller in more equal countries.

To make the analysis comparable to that performed with life satisfaction, we recoded
the varable to anncreasingfive-p oi nt scal e where 1 means Al ow
classo (survey questions are deesiocomébed i n Ta
sociakclass gradient is indeed larger in countries with more equal income distriyiah
Table A2showsthat the effect of the Gini coefficient on the gradient remains significant (this
analysis included the same set of controls for GDP per capita as were used in our main

analysis).

3 Whom we thank.

17
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Relation between Income inequality (GINI) and
Within-country Subjective Social Class-Income Gradient

* $iNE
o TA
e CHE
° .BAUS e DZA

esweFIN B

Subjective Social Class-Income Gradient

Gini

Figure 3.Relation Between Income Inequality and the WiBiountry Subjective Social
Classincome Gradient using WVS data. The datdude the subset of countries from the

main analysis with available subjective social class data in the \8%/8ountries).

Discussion

Study 1 tested the key prediction of the income rank hypothesis and found, as predicted,
that a fixed increase in income buys a greater increase in life satisfaction in more equal countries.
In the main analysis, for example, the effect of a 10%esmse in income on life satisfaction is 2.5
times larger for a low (5th percentile) inequality country than it is for a high (95th percentile)
country. The key result did not vary significantly with country wealth, and was also found when
selfreported soal class was used (instead of life satisfaction) as the key dependent variable.

Although we used the most recent WVS longitudinal data available in order to produce the
most recent country level estimates, because of the absence of usable individualdataofor a

number of countries our life satisfactiorcome gradient estimates are based on different survey

18
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years. Moreover, limited control variables are available. Other datasets (such as the Gallup World
Poll dataset that we analyse below) contaimsnees of corruption and confidence in institutions
which allow this possible omitted countigvel variable bias to be addressed. For robustness, and

to address the concern that our estimates might reflect particular country differences related to the

time at which surveys were administered, we therefore conducted Study 2.

Study 2

In Study 2 we explored whether the predicted effect of inequality on the inweilibeing
relation holds within a much larger and more diverse set of countries than in Study 1. We used dat:
from the Gallup World Poll. The Gallup World Poll is a laisgmak repeated crossectional
household survey covering more than 150 countries across different waves. We studied 76
countries with available webeing and income data for the period 2@09.8. We analysed four
waves spaced by two years: Wave 12, 2PQ¥8,Wave 10, 20182016, Wave 7, 2022013, and
Wave 4, 2002010. Overall, 362,274 data points were available for the analysis reported below.

The Gallup World Poll evaluates subjective waing using the standard Cantril Self
Anchoring Striving ScaleGantril, 1969 . Participants respond to t
ladde, with steps numbered from O at the bottom to 10 at the top. The top of the ladder represents
the best possible life for you and the bottom of the ladder represents the worst possible life for you.
On which step of the ladder would you say you persofialye | you st and at th
other different questions are designed to capture various other dimensions of emotiehaingell
allowing us to evaluate whether inequality changes the relation between income and measures of
positive effect ptimism and enjoyment) as well as measures of negative affect (anger, worry and

stress).

19
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Method

The analysis adopted the same #step procedure as was used in Study 1. However, in
Study 2, which use$ié Gallup World Poll dataye were able to add anitial approximatiorof the
overall main effect of inequality on life satisfaction before our formal estimation procedure. This
approximation pools all observations across countries and years and assumes that the effect of all
individuaklevel controls idixed across these two dimensienthus, this approximation ignores
countrylevel heterogeneity

As in the earlier study, we included controls for age, gender (edégnee polynomial of
age and its interaction with gender) and employment statusd@oaally included demographic
controls for education, marital status, selported health, urban/rural areas and fixed effects for
the survey years. Also, as in the earlier study, we used net Gini values for the year preceding the
survey waves. This excise allowed us to introduce an overall estimate of the main effect of
inequality on life satisfaction. However, because these initial results will mask the elawedry
differences that are of primary interest to our hypothesis, we next computed BBh&ars
following the twastep procedure described by Equations 1 and 2, thus estimating different
coefficients for each country and wave and retaining the full set of richer controls. As a robustness
test, we also computed the income coefficient ofatem for each country and wave as an

alternative measure of inequality and repeated our main analysis.

4 This initial approximation was omitted from Study 1 because WVS registers income in
different currencies, while the Gallup survey registers annual income expressed in
international dollars. While we could add ctmyrfixed effects to account for the differences

in currencies across countries, because Gini is a colavey variable it would be perfectly
collinear to the country fixed effects, making unfeasible the identification of the main effect

of inequality onlife satisfaction.
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Finally, to evaluate whether income inequality moderated the relation between income and
other measures of emotional wbking, we repeated our estinoat strategy but replacing life
satisfaction by measures of positive effect (optimism and enjoyment) as well as measures of
negative affect (anger, worry and stress). Table A5 details the survey questions used to measure

these other facets of wdlking.

Results

Descriptive statistics for the Study 2 sample are displayed in Table A3. The average age of
the individuals in the sample is 44 years. Approximately 44% of the individuals are male, 27% are
employed full time and 53%, are married. Only 32% of themefrom a large city, and most of
them (54%) completed secondary education. As in Study 1, we observe a positive relationship
between income and life satisfaction, with countries in the fourth quartile of GDP per capita
displaying higher average measuoééife satisfaction.

Table 2 displays the linear regression estimates of the main effects of income and inequality
on life satisfaction by pooling all individual observations across countries and waves. Turning to
the key prediction of the income rahipothesis: Despite the richer set of controls, Column 3
shows the predicted negative and significant interaction between Gini and log(income), such that
the effect of income on life satisfaction was smaller for individuals living in countries with higher
income inequality. The results also suggest an association between life satisfaction and income
inequality (i.e., a positive main effect of income inequality on satisfaction) as well as the expected
main effect of income on life satisfaction. However, lbseathese associations could mask country
level heterogeneity, we focus on the interaction of interest and estimated FGLS estimators

following the twostep procedure described by Equations 1 and 2.
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Table 2

Relation Between Income and Life Satisfaction

1) (2 (3
OLS OLS OLS
Ln Income 0.603" 0.643" 1.239"
[0.532,0.674] [0.568,0.719] [0.894,1.584]
Gini Index (01 scale) 1.476 16.40"
[-0.384,3.337] [8.204,24.59]
Ln Income # Gini Index -1.602"
[-2.395:0.809]
Gender=Female -1.087" -1.085" -1.062"

Employment Statuy®Rkef: Employed full time for an
employey
Employed full time for self
Employed part time do not want full time
Unemployed
Employed part time (want full time)
Out of workforce

Refused tanswer/Missing

Marital Status (RefSingle/Never been married)
Married

Separated

Divorced

Widowed

Domestic partner

Refused to answer/Missing

Rural/Urban Area (Ref: Rural area or onfarm)
A small town or village

A large city

A suburb of a large city

Refused to answer/Missing
IEdu)cation (Ref: Completed elementary education
ess

Secondary

Completed four years of education beyond
high school.

Refused to answer/Missing

[-1.734:0.440]

-0.0503
[-0.136,0.0358]
0.208"
[0.129,0.288]
-0.585"
[-0.690;0.479]
-0.0952
[-0.176;0.0148]
-0.0969
[-0.171;0.0231]
-0.292
[-0.622,0.0380]

-0.0757
[-0.162,0.0109]
-0.0228
[-0.133,0.0875]

-0.214"
[-0.318;0.109]
-0.296"
[-0.401;0.190]
0.237"
[0.0767,0.397]
0.313
[0.0699,0.556]

0.136
[0.0256,0.246]
0.172
[0.0213,0.323]
0.196
[0.0356,0.357]
0.542
[0.105,0.979]

0.397"
[0.287,0.507]
0.710"

[0.570,0.849]
0.655™
[0.448,0.862]

[-1.730;0.439]

-0.0724
[-0.162,0.0174]
0.201"
[0.121,0.282]
-0.598"
[-0.702;0.495]
-0.115"
[-0.198;0.0330]
-0.10T"
[-0.174;0.0289]
-0.284
[-0.606,0.0371]

-0.0548
[-0.133,0.0238]
-0.0341
[-0.137,0.0689]

-0.166"
[-0.258;0.0746]
-0.272"
[-0.372;0.173]
0.213
[0.0473,0.379]
0.336"
[0.103,0.569]

0.133
[0.0272,0.240]
0.147
[0.00541,0.288]
0.171
[0.0119,0.330]
0.496
[0.0783,0.915]

0.413"
[0.308,0.518]
0.723"

[0.587,0.858]
0.683"
[0.487,0.878]

[-1.713;0.411]

-0.0569
[-0.145,0.0309]
0.191"
[0.114,0.269]
-0.590"
[-0.689;0.490]
-0.124°
[-0.203;0.0436]
-0.0802
[-0.150;0.0106]
-0.249
[-0.574,0.0755]

-0.0471
[-0.125,0.0310]
-0.0403
[-0.143,0.0621]

-0.145°
[-0.235;0.0554]
-0.249"
[-0.349;0.150]
0.170
[0.00771,0.333]
0.345'
[0.135,0.556]

0.122
[0.0145,0.229]
0.172
[0.0381,0.307]
0.156
[0.00268,0.310]
0.474
[0.0401,0.907]

0.416"
[0.310,0.522]
0.721"

[0.588,0.854]
0.676"
[0.480,0.871]
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(1) (2) (3)
OoLS oLS oLS
Physical Health Near Perfect (Ref: Rate 1 Strong!
disagree)
Rate 2 0.409" 0.412" 0.431"
[0.249,0.569] [0.253,0.570] [0.285,0.578]
Rate 3 0.753" 0.751" 0.763"
[0.601,0.905] [0.602,0.901] [0.628,0.899]
Rate 4 1.092" 1.083" 1.094"
[0.919,1.264] [0.912,1.253] [0.933,1.254]
Rate 5: Strongly agree 1.285" 1.266" 1.287"
[1.098,1.473] [1.084,1.447] [1.119,1.455]
Refused to answer/Missing 1.127" 1.146" 1.169"
[0.766,1.488] [0.785,1.506] [0.808,1.529]
Constant 2.296" 1.367 -4.423
[1.354,3.238] [0.00214,2.731] [-8.118;0.728]
Year FEs YES YES YES
Age (fourdegree polynomial) & itsteraction with YES YES YES
gender
Observations 362274 362274 362274
R? 0.184 0.186 0.189

Note The table provides an initial analysis of the effect of income and income inequality on

life satisfaction. Life satisfaction scores range from 0 to 10. Data includes 76 countries across

four waves: Wave 12, 2042018, Wave 10, 2018016, Wave 7, 2022013, and Wave 4,

20092010. The unit of observation is an individual x country x year. Columns show OLS

estimators with standard errors clustered by country. The dependent variable is the (within

country and year) individual life satisfactisnoredescribed by Equation All models

include FEs for the survey yeardoarr-degree polynomial of age, and the interaction of this

polynomial with gender. 95% confidence intervals in brackgiss 0.05,” p < 0.01,

0.001.
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Countries with Per capita GDP Below Median Countries with Per capita GDP Above Median
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Wave 12, 2017-2018

Figure 4.Within-Country Life Satisfactiodincome Gradient for wave 12 (202D18).

The coefficients relating log(income) to life satisfaction for the wave 2018 are plotted
in Figure 4. We observe considerable heterogeneity in the size of the coefficientcaanbsss.
However, in most countries the effect of log(income) on life satisfaction is positive and significant.
Figures A1 and A2 in the Appendix show the remaining coefficients for the other three waves.
Across the four waves, the effect size of log@me) appears to be stable within countries.

Figure 5 displays the relation between these coefficients and the Gini index. Countries are
divided by quartiles of GDP per capita. The figure suggests that the association with thel&ini in

may be stronger in loMncome countries.
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Figure 5.Relation Between Income Inequality and the WiBiountry Life Satisfactioincome Gradient (described in Figures 1 and 2). Panels are

divided in four quartiles based on GDP/cap values for each survey year (in US$-1RR®02011).
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Table 3 presents the results of the 4step estimation procedure and reveals the predicted
effect of Gini on the life satisfactioh nc ome gr adi ent |, such that 1n
satisfaction are greater in more eqe@lintries. This effect appears higher in magnitude for low
income countries, consistent with Figure 5, and does not reach significance for the richest quartile
of countries. It is noteworthy that the range of Gini values is rather narrow for the ricadge i
countries, reflecting in part our use of net rather than gross Gini measures and making any
relationship more difficult to observ&he threeway interaction between individual income,
country Gini, and GDP per capita was however-significant(B=0.337, 95% CI1{0.0488,0.723]).

In Table 4, we present for robustness an analysis using the income coefficient of variation
as an alternative measure of income inequality. Figure A3 in the Appendix compares its
distribution with that of the Gini coeffient and shows higher degreef skewness for the
coefficient of variation (even after dropping extreme outliers above the 95 percentile of the
coefficient of variation). Despite their different distributions, Table 4 shows qualitatively similar
results b those found using the Gini coefficient, with a clear overall effect, although in this case the
effect was significant for quartiles one and four but not two or three. As when inequality was
measured with Gini coefficients, we found tHa threeway interaction between individual
income, country income coefficient of variation, and GDP per capita wasigoificant (B=-

0.000558, 95% CI-p.0270,0.0259]).

In Table 5, we report tests of the income rank hypothesis using the other measures of
subjective wh-being. We observe that inequality appears to moderate the effect of income on
optimism and enjoyment, while no effect was evident on measures of negative affect, such as
anger, stress and worry.

As a final test of robustness, we repeated the main amalith additional countryevel
covariates that might be confounded with inequa$yecifically, we added as covariates (a) the

Gal | up GCommunit 8dsibsdndex whi ch refl ects the citize



INCOMBNEQUALITY AND WEL-BEING 27

infrastructure (public transportation, educational system and health care systemNdhpits
Institutions Indexyhich reflects confidence in key institutions (the military, the judicial syste

and the national government); and (c)Gtsruption Indexwhich measures perceptions about the
level of corruption in business and government. Table A6 in the Appendix describes the survey
guestions and methodology used in their calculation. Indexs¢or the range 0 to 100) are
calculated at the individual record level. We computed final codewsi index scores using the
median of all individual records for each country and wave (codensl weights were applied to

this calculation). Table 6 psents the results. We include these measures in separate specifications
because they are highly correlated. The Gini coefficients in Columns 2, 3 and 4 were very similar
to those obtained in our main analysis (Column 1), providing some reassurance kest effiects

of Gini did not reflect a failure to include these covariates. Similar results were found using the

income coefficient of variation instead of Gini measures (Table 7).

Discussion

The results of Study 2 provide further evidence that, asqieetlby the income rank
hypothesis, the relationship between life satisfaction and income is moderated by inequality across
different countries. More specifically, and as in Study 1, in more equal countries a given increase ir
income leads a greater incsean life satisfaction. Comparing as in Study 1 countries at the 5th and
95th percentiles of income inequalitiie effect of a 10% increase in income on life satisfaction
was 1.65 times larger for low inequality countries.

The result was robust to the inclusion of both coutdwel and individualevel controls
and was also robust to the use dlifferent measure of income inequality. Similar effects were
found with some other measures of subjective-eihg. We also found main effects of both
income and Gini on life satisfaction, but as these effects have both been examined extensively in

previous literature we do not consider them further.
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Table 3

Relation Between Income Inequality (Gini) and the Wi@auntry Life Satisfactiotncome Gradient

GDP/cap Quartile 3 GDP/cap Quartile 4

All Countries GDP/cap Quartile 1 GDP/cap Quartile 2
(1) (2) (3) (4) (5) (6) (7 (8) 9) (10)
FGLS FGLS FGLS FGLS FGLS FGLS FGLS FGLS FGLS FGLS
Gini Index (B1 scale) -0.630 -0.980" -1.561 -1.437 -1.038 -1.236 -1.389 -1.378 -0.154 0.439
[-1.129;0.131]  [-1.489;0.471] [-2.461;0.661] [-2.306;0.558] [-2.042;0.0349] [-2.408;0.0653] [-2.522;0.256] [-2.414;0.342] [-2.607,2.298] [-1.497,2.375]
GDP/cap
(in US$ 10,0006 2011 PPP)
GDP/cap 0.168 2.416 12.47 -2.015 -1.331
[0.0366,0.299] [-2.377,7.208] [-2.988,27.92] [-10.61,6.579] [-3.201,0.538]
GDP/cap -0.0659° -4.501 -10.36 0.699 0.224
[-0.110;0.0223] [-16.12,7.120] [-24.25,3.521] [-3.328,4.727] [-0.117,0.566]
GDP/cap 0.00532 2.560 2.799 -0.0670 -0.0125
[0.00161,0.00904] [-5.908,11.03] [-1.274,6.873] [-0.686,0.552] [-0.0319,0.00694]
Constant 0.580™ 0.786" 1.013" 0.592 0.960™ -3.804 0.991™ 2.690 0.561 2.765
[0.339,0.822] [0.523,1.050] [0.654,1.373] [-0.108,1.291] [0.506,1.414] [-9.508,1.899] [0.503,1.479] [-3.327,8.707] [-0.0852,1.208] [-0.371,5.901]
Year FE YES YES YES YES YES YES YES YES YES YES
Observations 298 298 76 76 74 74 76 76 72 72
R? 0.0455 0.133 0.228 0.284 0.127 0.175 0.174 0.211 0.0841 0.309
" 0.211 0.200 0.170 0.167 0.217 0.215 0.191 0.192 0.215 0.185
1 0.106 0.106 0.0923 0.0923 0.107 0.107 0.119 0.119 0.106 0.106

Note Columns show Feasible Generalized Least Square Estimators (FGLS) with standard errors clustered by country. The alégigedsrihe

(within country and year) life satisfactioncome gradient () described by Equation Zhe unit of obervation is a country x year. Sigma denotes the

variance of the component of the regression residual that is not due to sampling of the dependent variable, while Graegahemstandard deviation

of sampling error in the dependent variable. 95% demfie intervals in brackefsp < 0.05,” p < 0.01,

* p<0.001.
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Table 4

Relation Between Income Inequality (Coefficient of Variation for Income) and the \@ahintry Life Satisfactiotincome Gradient

All Countries GDP/cap Quartile 1 GDP/cap Quartile 2 GDP/cap Quartile 3 GDP/cap Quartile 4
1) 2 (3) 4) (5) (6) (7) (8) 9) (10)
FGLS FGLS FGLS FGLS FGLS FGLS FGLS FGLS FGLS FGLS
Coefficient of Variation -0.153" -0.138" -0.162° -0.140 -0.148 -0.133 -0.0848 -0.0809 -0.217" -0.187
[-0.218;0.0882] [-0.204;0.0726] [-0.269;0.0553] [-0.249;0.0304] [-0.345,0.0479 [-0.335,0.0681 [-0.260,0.0902" [-0.270,0.108] [-0.324;0.111] [-0.300;0.0631]
GDP/cap
(in US$ 10,006 2011 PPP)
GDP/cap 0.0778 2.483 10.47 -2.098 -0.393
[-0.0513,0.207] [-2.467,7.433] [-2.725,23.67] [-11.75,7.558] [-1.991,1.205]
GDP/cap -0.0244 -5.109 -9.112 0.794 0.0599
[-0.0643,0.0155] [-17.23,7.010] [-21.11,2.889] [-3.722,5.309] [-0.226,0.346]
GDP/cap 0.00157 3.253 2.555 -0.0860 -0.00341
[-0.00163,0.00477 [-5.537,12.04] [-1.020,6.129] [-0.778,0.606] [-0.0194,0.0126
Constant 0.535" 0.516" 0.580" 0.196 0.585" -3.285 0.613" 2.250 0.667" 1.641
[0.440,0.629] [0.385,0.647] [0.390,0.770] [-0.471,0.862] [0.426,0.744] [-8.015,1.445] [0.292,0.934] [-4.503,9.003] [0.600,0.734] [-1.006,4.288]
Year FE YES YES YES YES YES YES YES YES YES YES
Observations 284 284 71 71 71 71 76 76 66 66
R? 0.101 0.121 0.168 0.199 0.108 0.137 0.0537 0.0981 0.309 0.425
" 0.201 0.199 0.179 0.180 0.220 0.222 0.211 0.211 0.170 0.155
1 0.108 0.108 0.0936 0.0936 0.108 0.108 0.119 0.119 0.111 0.111

Note Columns show Feasible Generalized Least Square Estimators (FGLS) with standard errors clustered by country. The alégigedsrihe
(within country and year) life satisfactioncome gradient () described by Equation Zhe unit of obervation is a country x year. Sigma denotes the
variance of the component of the regression residual that is not due to sampling of the dependent variable, while Graegahemstandard deviation

of sampling error in the dependent variable. 95% demfie intervals in brackefsp < 0.05,” p < 0.01,”™ p< 0.001.
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Table 5

Relation Between Income Inequality and Beta Coefficients for Optimism, Enjoyment, Anger, Stress, and Worry.

30

All Countries GDP/cap Quartile 1 GDP/cap Quartile 2 GDP/cap Quartile 3 GDP/cap Quartile 4
1) @ 3 3 4
FGLS FGLS FGLS FGLS FGLS
DV:1 predicting Life Satisfaction
Gini Index -0.980" -1.432 -1.236 -1.378 0.439
[-1.489;0.471] [-2.306;0.558] [-2.408;0.0653] [-2.414;0.342] [-1.497,2.375]
DV:f predicting Optimism
Gini Index -1.344" -1.555" -1.801 -1.146 -0.127
[-1.920;0.768] [-2.618;0.492] [-3.143;0.459] [-2.505,0.214] [-2.426,2.172]
DV:1 predicting Enjoyment
Gini Index -0.188" -0.206 -0.238 -0.300™ 0.195
[-0.274;0.102] [-0.386;0.0270] [-0.426;0.0495] [-0.449;0.151] [-0.0389,0.429]
DV:1 predicting Anger
Gini Index 0.0509 0.0425 0.136 -0.00444 -0.0939
[-0.00317,0.105] [-0.0664,0.151] [-0.00704,0.279] [-0.107,0.0983] [-0.236,0.0486]
DV:1 predicting Stress
Gini Index 0.0519 0.0499 0.149 0.110 -0.187
[-0.0164,0.120] [-0.0841,0.184] [-0.00733,0.306] [-0.0136,0.233] [-0.377,0.00363]
DV:1 predicting Worry
Gini Index 0.0622 0.130 0.0762 0.0708 -0.0312
[-0.0194,0.144] [-0.0786,0.338] [-0.0745,0.227] [-0.0620,0.204] [-0.322,0.259]

Note Columns show the marginal effects of Gini on otheoefficients (predicting optimism, enjoyment, anger, stress and worry). All FGLS estimato
control for adegreé hr e e FEs af ocroutnhter ys ulr vyeeyasr®.

are clustered by country. 95% confidence intervals in brackets.0.05,” p< 0.01,” p < 0.001

pol ynomi al

of GDP/ cap and
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Table 6

Relation Between Income Inequality (Gini) and the Wiauntry Life Satisfactiotncome Gradient, Robustness Test with additional covariates

1) 2 (3) 4)
FGLS FGLS FGLS FGLS
Gini Index (G1 scale) -0.980" -0.971" -0.999™ -1.005™
[-1.489;0.471] [-1.472;0.471] [-1.521;0.478] [-1.515;0.495]
GDP/cap
(in US$ 10,0006 2011 PPP)
GDP/cap 0.168 0.164 0.152 0.124
[0.0366,0.299] [0.0317,0.297] [0.0182,0.285] [-0.0199,0.267]
GDP/cap -0.0659" -0.0641 -0.0603 -0.0512
[-0.110;0.0223] [-0.107;0.0208] [-0.104;0.0169] [-0.096650.00578]
GDP/cap 0.00532 0.00519 0.00489 0.00420
[0.00161,0.00904] [0.00151,0.00887] [0.00126,0.00852] [0.000495,0.00791]
Community Basics Index {000 scale) -0.000679
[-0.00420,0.00284]
Corruption Index (6100 scale) 0.000158
[-0.00122,0.00153]
National Institutions Index Q00 scale) -0.000766
[-0.00251,0.000981]
Constant 0.786" 0.774 0.791" 0.851"
[0.523,1.050] [0.433,1.115] [0.518,1.065] [0.571,1.131]
Year FE YES YES YES YES
Observations 298 294 290 280
R? 0.133 0.134 0.131 0.142
Y 0.200 0.202 0.201 0.192
1 0.106 0.106 0.107 0.107

the (withincountry and year) life satisfactiancome gradient () described by Equation Zhe unit of observation is a country x year. Sigma

Note Columns show Feasible Generalized Least Square Estimators (FGLS) with standard errors clustered by country. The alégigiedsnt v
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denotes the variance of the component of the regression residual that is not due to sampling of the dependent vaiablegavieleresents

the standard deviation of sampling error in the dependerablario5% confidence intervals using clustered standard errors by country in

brackets. p<0.05,” p<0.01,” p< 0.001.
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Table 7

Relation Between Income Inequality (Coefficient of Variation for Income) and the \@ahintry Life Satisfactiotincome Gradient, Robustness Tests

All Countries
(1) (2) (3) 4
FGLS FGLS FGLS FGLS
Coefficient of Variation -0.138" -0.138™ -0.158™ -0.154™
[-0.204;0.0726] [-0.203;0.0735] [-0.219;0.0978] [-0.213;0.0950]
GDP/cap
(in US$ 10,006 2011 PPP)
GDP/cap 0.0778 0.0729 0.0428 0.0182
[-0.0513,0.207] [-0.0571,0.203] [-0.0925,0.178] [-0.121,0.157]
GDP/cap -0.0244 -0.0218 -0.0124 -0.00438
[-0.0643,0.0155] [-0.0615,0.0180] [-0.0552,0.0303] [-0.0463,0.0375]
GDP/cap 0.00157 0.00139 0.000637 0.0000312

Community Basics Index {000 scale)

Corruption Index (6100 scale)

National Institutions Index Q00 scale)

[-0.00163,0.00477]

[-0.00180,0.00457]

-0.00123
[-0.00461,0.00215]

[-0.00272,0.00399]

0.000277
[-0.00117,0.00172]

[-0.00321,0.00327]

-0.000947
[-0.00261,0.000717]

Constant 0.516" 0.609** 0.581**= 0.647*=
[0.385,0.647] [0.315,0.903] [0.362,0.800] [0.387,0.906]

Year FE YES YES YES YES

Observations 284 280 277 267

R? 0.121 0.124 0.131 0.142

Y 0.199 0.201 0.199 0.189

1 0.108 0.108 0.109 0.109

Note Columns show Feasible Generalized Least Square Estimators (FGLS) with standard errors clustered by country. The alégigiedsnt v

the (withincountry and year) life satisfactiancome gradient () described by Equation Zhe unit of obervation is a country x year. Sigma
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denotes the variance of the component of the regression residual that is not due to sampling of the dependent vaiablegavieleresents

the standard deviation of sampling error in the dependent variable. 95%ermefiintervals using clustered standard errors by country in

brackets. p<0.05,” p<0.01,” p< 0.001.
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General Discussion

The primary aim of the research reported here was to test a novel prediction of the income
rank hypothesis. Specifically, it was predicted that the increase irepelfted life satisfaction that
results from a given increase in income would be largeoumtries in which incomes were more
equally distributed. The prediction was confirmed in two studies each of which used a different
dataset. Moreover, the results were robust to inclusion of individual and countrspecific
characteristics and altaative measures of income inequality.

In this general discussion, we first discuss the theoretical implications of the results in the
context of the income rank hypothesis and in relation to other sources of support for that
hypothesis. We also show howetfindings cause difficulty for conventional economic approaches.
After a brief consideration of limitations and generality, we then discuss how the present findings
and the income rank hypothesis relate to the wider literature on the psychology of income
inequality.

Theoretical implications. First, while noting the importance of many other influences on
life satisfaction(Diener & Seligman, 2004; Inglehart, Foa, Peterson, & Welzel, 20@8)nterpret
the results in terms of the hypothesis that-sgtiored life satisfaction derives at least in part from
the relative social rank that income conférs.e., the income rank hypothesis. The results
therefore sit well with a range of other related findings that have been taken to implicate the
importance of inome rank. We have already noted that rank of income, rather than income,
predicts a number of facets of subjective viiging. These results are in turn consistent with the
well-established ideas that people engage in social comparison and are congéreedial status.
The income rank hypothesis also fits well with the observation of absent or at least small or
inconsistent effects of income inequality on mean sodeatgl welkbeing.

Our results are in contrast inconsistent with the assumptior@egéntional economic

approaches in at least two related ways. First, we have shown that the assumption of a fixed



INCOMBNEQUALITY AND WEL-BEING 36

relationship between income and life satisfac{eug., Stevenson & Wolfers, 201i8)wrong. We
found instead that societgvel income ineqality strongly moderates the relationship. To the
extent that welbeing proxies utilitOswald & Wu, 2010Q)the results suggest that the slopes of
utility curves are not stable but depend on underlying income distributions. Second, the income
rank hypotlesis may illuminate other consequences of income inequality that appear to run counter
to conventional economic models. The income rank hypothesis account predicts concave income
utility functions whenever incomes are positively ske\{igebwn et al., 2008Stewart et al., 2006)
because, as one moves up the income scale, ever higher increments of income are needed to buy
fixed increment in ranked position within the skewed distribution. However the income rank
account of the diminishing marginality utilif income makes a different prediction from the
standard account for the effects of inequality on aggregatebeily within a country. According
to a conventional model in which income has a positive but diminishing marginal impact on utility,
countrylevel income inequality should have a negative influence on averagbeial within a
country(Lerner, 1944)The income rank hypothesis, in contrast to the conventional approach,
predicts no effect of income inequality on mean satisfactimtause theean relative income
rank will always be 0.5, no matter how the income is distributed.

In summary, the income rank hypothesis predicts (a) a concave relationship between
income and life satisfaction in individual countries, along with (b) absent or asieal or
inconsistent effects of income inequality on mean sod@tgl wellbeing and (c) steeper
income/weltbeing gradients in more equal countries. These predictions are, we suggest, largely
consistent with the observed data, despite the undoubfemttance of many other variables not
examined here.

Limitations and generality. The relationships we have reported here are correlational. It is
therefore possible that causality runs from incomefaeihg gradients to societal income

inequality. Perhagppsome societies are composed of individuals who gain greateoeimrg)
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increases from income increments, and such individuals vote for redistributive tax and welfare
policies. Although our data cannot exclude such a possibility, it seems unlikely. ifutbng|
analysisi showing that changes in inequality lead to subsequent changes in the gradients linking
income to weklbeingi is desirable but difficult in practice, partly because of collinearity issues
and partly because of inevitable confoundiagtérs, such as political climate and other economic
variables, which render it difficult to isolate timarying effects of inequalitper se
Our ability to control for potential confounding variables is inevitably limited by the
datasets available teuWe are therefore unable to alleviate concerns of omitted variable bias
completely; such reassurance will require experimental testing. We were however able to include a
number of individualevel and countrjevel controls, some in Study 1 and otherSiady 2, and
our key result survived the inclusion of all such control variables.
We also note the variety of different measures that have been used in our analysis. In Study
1, the dependent variable of interest was a standard measure of life satisfetus is
conventionally interpreted as a measure of subjectivelveallg, as it asks the responder about
their mental state. We also found evidence for the income rank hypothesis when the dependent
variable was either optimism or enjoyment (Study 2)wiver, we also found the result with
measures of seteported social class (Study 1) and sefforts of position on a ladder where the
topr epresents fAthe best possible |Iife for you
Al t houglletrieifileandi s often interpreted as mea
individuals for an evaluation of their objective life circumstances rather than asking about their
mental states directly. The income rank hypothesis therefore receiyestsupm a range of
independent variables which differ in how di
A further potential limitation arises from our assumption that rank alone influences life
satisfaction. The income rank assumption assumesahatcomes higher and lower than the

income of an individual carry equal weight in determining that individual's life satisfaction, and (b)
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that all incomes are equally weighted irrespective of how far away they are from the relevant

i ndi vi du amedowever,nncoma rank can be seen as a special case of a more general

metric (Brown et al., 2008; Hounkpatin, Wood, & Brown, 20280d future research will be

needed to explore whether the improved fit of a more general model (with additional pespisete

sufficient to justify such a model ds additio
Relation to wider literature. Although the present results are as predicted by the income

rank hypothesis, they may at first blush appear more difficult to reconcile with wider claines in th

psychological literature on income inequality. Specifically, our results show that an individual

living in an equal society requires a smaller increase in income to achievegaiohmcrease in

life satisfaction than would be required if that sameéviddal lived in a less equal society. One

might therefore assume that people would devote more of their attention to increasing their income

if they lived in more equal societies, because the resulting increase in their life satisfaction would

be correspndingly greater. Put another way, it could plausibly be hypothesized that when

increments in social rank are more expensive to obtain, as they appear to be in more unequal

societies, rational agents would devote more of their resources to obtainingtaiéegoods (such

as leisure or the development and maintenance of protective social networks) if utility comes from

rank itself rather than the associated material pogtimpkins, 2008)However a large body of

research suggests that in fact peopleotlemoreattention to achieving success in material aspects

of life when inequality is high, the tendency of married partners to have similar incomes has

increased greatly as inequality has rifgilanovic, 2019) and peopl edangsub| e

more strongly influenced by the income of their neighbors when inequality i§®igtung &

Lucas, 2016)Such results seem to suggest (consistent with intuiggsoncern with income

maximization in more equabsieties. Other researshiggests that income inequality is associated

with increased materialism, social comparison and status anxiety as well as redudéaf trust

reviews, see for example Buttrick et al., 2017; Walasek & Brown, 2019; Wilkinson & Rickett
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2018) For example, income inequality is associated with increased internet searching for, and
tweeting about, positional/status goods such as designer ¥@atisek, Bhatia, & Brown, 2018;
Walasek & Brown, 2015, 20163lthough it is unclear whethédret increased concern with status
and comparison applies in all domains of life or only with regard to material agp&dtsek &
Brown, 2019)

How can these two sets of findings be reconciled? On the one hand, the income rank
hypothesis suggests thateffo devoted to increasing oneds i
least in terms of subjective life satisfaction) in more equal societies. On the other hand, people
seem to concern themselves more with income and wesddtted activities in more uneagju
societies. Although provision of a complete model lies outside the scope of the present paper, we
note here a number of ways in which this apparent tension may be resolved while making the
assumption that, while social comparison processes are likbl/itaportant in any account, the
nature of such comparisons and their relation tereplbrted life satisfaction may vary as a
function of inequality.

One possibility is simply that people are influenced by the fact that increments in income
rank are asociated with greater absolute material gains (and hence are more worth pursuing) when
inequality is high, although such an account would go against theweénced idea that people
care more about relative than absolute income. An alternative pagsgthat fixed increments of
income are more difficult (e.g., require more effort) to obtain in more equal societies, and that this
increased difficulty either outweighs the potential increases in life satisfaction that could be
obtained, or would involr a concomitant reduction in other aspects of subjectivebegih.

A third possibility is thapeople will care more about income and wealth in a more unequal
society because income is a more reliable signal of social status in such s@petiifscdly, one
hypothesis is that inequality influences the relative weights given to social comparisons that

concern income and material characteristics as opposed to social comparisons that concern less
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materialistic characteristigsee Walasek et al., 2018falasek & Brown, 2015, for discussiort)

that is the caset would not be surprising if individuals in an unequal society were prepared to
work longer hours, sacrificing other goods such as leisure activities and the development and
maintenance of podsy protective social networks and health behaviors, to maximize their income.
Consistent with such a perspective, there is ample evidence that working hours are longer in more
unequal societiee.g., Bowles & Park, 2005and that there is less trystg., Oishi et al., 2011)

lower agreeablenegde Vries, Gosling, & Potter, 201,1and more cheatin@.g., Neville, 2012)n
societies where income is more unequally distributed. Moreover, characteristics such as facial
masculinity, which may be posigly associated with aggression and dominance of the type that
may predict success in competitive environments but negatively associated with parental
investment, are preferred by females more strongly when inequality i¢Brigbks et al., 2011)

Finally, it is possible that people have uncertainty about their preferences (e.g., for
materialist behavior and social status relative to other aspects of life), and that their beliefs about
their preferences are therefore influenced by the social nara,(§imply the observable behavior
of others). More specifically, people may as adolescents or young adults be forming their beliefs
about their own preferences and | ife goal s.
signals about their own gferences, but (to the extent that people believe they are similar to other
people) should also be influenced by observa
life choices. If one inhabits a society in which levels of materialism anceoofor incomerelated
soci al comparison are high, it is rational t
direction.

In summary, there are several ways in which the income rank hypothesis may be reconciled
with evidence for increased meern with status and social comparison in more unequal societies.

Further research will be needed to adjudicate between these accounts.
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Data availability: The data that support the findings of the first study are publicly available
from the World Valuesurvey integrated questionnaire (http://www.worldvaluessurvey.org;
dataset: WVS_Longitudinal_198014 rdata_v_2015 04 18). The data that supports the findings
of the second study are available from the Gallup Organization
(https://www.gallup.com/analyti¢813617/gallupanalytics.aspx). The Gallup data is available to

researchers who either have a subscription or have research advisor status
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Appendix A
Table A1

Descriptive Statistics for Countries in World Values Survey

50

. GDP/cap GDP/cap GDP/cap
All Countries Tercile 1 Tercile 2 Tercile 3
Mean SD Mean SD Mean SD Mean SD

Life Satisfaction and Feelings

Life Satisfaction Today (1to 10 6.74 249 6.07 281 693 251 740 181

scale)
Age

Age (years) 41.39 1596 38.64 14.77 39.48 15.16 46.71 16.98
Gender

Female 0.51 0.49 0.51 0.53
Employment Status

Employed full time 0.37 0.33 0.32 0.42

Employed part time 0.08 0.07 0.07 0.11

Self Employed 0.11 0.14 0.11 0.06

Retired 0.12 0.07 0.10 0.19

Housewife 0.14 0.15 0.17 0.09

Students 0.06 0.08 0.06 0.04

Unemployed 0.09 0.14 0.08 0.06

Other 0.01 0.01 0.01 0.02

Observations 375276 93927 94713 93709

Note.Data includes 42 countries across five waves: 19888, 19941998, 19992004 and

20052009. Only the most recent survey with usable data for each country is included.

Terciles of GDP/cap are defined for each survey year. The unit of observation isvadusddi

X country x year.
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Table A2
Relation Between Income Inequality (Gini) and the Wiauntry Subjective Social Clakscome

Gradient (WVS data)

All Countries
(1) (2)
FGLS FGLS
Gini Index (G1 scale) -0.708** -0.757*
[-1.199;0.217] [-1.393;0.121]
GDP/cap (inUS$ 10,006 2011 PPP) 0.182
GDP/cap [-0.106,0.469]
-0.0834
GDP/cap [-0.207,0.0407]
0.0104
GDP/cap [-0.00484,0.0256]
Constant 0.791*** 0.722%**
[0.586,0.997] [0.411,1.033]
Observations 33 32
R2 0.144 0.199
" 0.147 0.153
1 0.0399 0.0393

Note Columns show Feasible Generalized Least Square Estimators (H&t&)nclude the
subset of countries from the main analysis with availablgective social class data in the
WVS. The dependent variable is the (within coupsybjective social clagacome gradient

(r) described in Figure XThe unit of observation is a countrydenotes the variance of the
component of the regression residual that is not due to sampling of the dependent variable,
while] represents the standard deviation of sampling error in the dependent variable. 95%

*kk

confidence intervals in bracketfsp < 0.3, p <0.01,” p < 0.001.
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Table A3

Descriptive Statistics for Countries in Gallup Survey

GDP/cap GDP/cap GDP/cap GDP/cap Quartil
Quatrtile 1 Quatrtile 2 Quartile 3 4
Mean SD Mean SD Mean SD Mean SD Mean SD

All Countries

Life

Satisfaction

and Feelings

Life 5.72 229 489 228 527 230 587 218 6.86 1.85
Satisfaction

Today (0 to

10 scale)

Optimism (0 6.76 239 6.48 245 670 249 659 249 7.23 2.05
to 10 scale)

Enjoyment 0.72 0.66 0.73 0.70 0.78
(Yes/No)

Worry 0.36 0.35 0.38 0.38 0.32
(Yes/No)

Stress 0.32 0.31 0.34 0.31 0.33
(Yes/No)

Anger 0.18 0.22 0.21 0.16 0.14
(Yes/No)

Income
Annual 24247.; 269730. 6994.¢ 10806.t 12247.¢ 24002.. 18868." 39641. 59533.{ 539810.
Household 8 76 3 9 7 6 5 0 3 38
Income in
International
Dollars

Age
Age (years) 43.87 18.07 37.32 16.37 42.15 17.27 4598 18.29 50.15 17.77

Gender
Female 0.56 0.55 0.56 0.58 0.54

Employment

Status
Employed 0.27 0.17 0.23 0.35 0.36
full time for
an employet
Employed 0.12 0.18 0.16 0.08 0.06
full time for
self
Employed 0.07 0.07 0.05 0.06 0.09
part time do
not want full
time
Unemployec 0.05 0.06 0.07 0.04 0.04
Employed 0.06 0.09 0.07 0.05 0.04
part time
want full
time
Out of 0.38 0.37 0.37 0.39 0.38
workforce
Refuse to 0.05 0.06 0.05 0.04 0.03
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GDP/cap GDP/cap GDP/cap GDP/cap Quartil
Quartile 1 Quartile 2 Quartile 3 4
Mean SD Mean SD Mean SD Mean SD Mean SD

All Countries

answer/Miss
ng

Marital Status
Single/Neve 0.26 0.29 0.27 0.23 0.23
beenmarriec
Married 0.53 0.55 0.54 0.49 0.52
Separated 0.03 0.03 0.03 0.03 0.02
Divorced 0.04 0.02 0.02 0.07 0.07
Widowed 0.09 0.07 0.07 0.11 0.09
Domestic 0.05 0.04 0.06 0.06 0.06
partner
Refuse to 0.01 0.01 0.00 0.01 0.02
answer/Miss

ng

Urban/Rural

Area
Arural area 0.26 0.40 0.31 0.19 0.12
or on afarm
A small 0.31 0.27 0.27 0.31 0.41
town or
village
Alarge city  0.32 0.24 0.31 0.44 0.28
A suburb of  0.09 0.05 0.09 0.05 0.16
a large city
Refuse to 0.03 0.03 0.03 0.02 0.03
answer/Miss

ng

Education
Completed 0.29 0.40 0.40 0.24 0.10
elementary
education or
less
Secondary 0.54 0.50 0.48 0.58 0.59
education
Completed 0.17 0.10 0.12 0.18 0.29
four years o
education
beyond high
school
Refuse to 0.01 0.00 0.00 0.00 0.01
answer/Miss

ng

Psychical

Health Near

Perfect
1 Strongly 0.02 0.02 0.02 0.02 0.01
disagree
2 0.02 0.02 0.02 0.03 0.01
3 0.05 0.05 0.05 0.06 0.04
4 0.06 0.05 0.07 0.07 0.06
5 Strongly 0.06 0.07 0.07 0.06 0.04
agree
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, GDP/cap GDP/cap GDP/cap GDP/cap Quartil
All Countries Quartile 1 Quartile 2 Quartile 3 4
Mean SD Mean SD Mean SD Mean SD Mean SD
Refuse to 0.79 0.79 0.78 0.76 0.83
answer/Miss
ng
Observations 37527¢ 93927 94713 93709 92927

Note.Data includes a longitudinal cresectional panel for 76 countries across four waves:

Wave 12, 2012018, Wave 10, 2018016, Wave 7, 2022013, and Wave 4, 2008010.

Quartiles of GDP/cap are defined for each survey year. The unit of observation is an

individual x country x year.
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Table A4

Life Satisfaction World Values Survey Questions

Variable Range Question

All things considered, how satisfied are you with your life as a whole th
Life Satisfacton 1t010 days?, where 1 means you are #fc
are ficompletely satisfiedo (Al17

People sometimes descritheemselves as belonging to the working class

Subjective Social 1105 the middle class, or the upper or lower class. Would you describe your:

Class as belonging to the: 1 Upper class, 2 Upper middle class, 3 Lower midi
class, 4 Working class, 5 Lower class (X045)

Note To te$ the effects of income on subjective social class, subjective social class was

recoded to anincreasingfijeoi nt scal e where 1 means Al ower

Table A5

Life Satisfaction Gallup Survey Questions

Variable Range Question

Please imagine a ladder, with steps numbered from 0 at the bottom to
the top. The top of the ladder represents the best possible life for you ¢
0to 10 the bottom of the ladder represents the wposssible life for you. On whict
step of the ladder would you say you personally feel you stand at this t

Current Life
Satisfaction

(WP16)
Please imagine a ladder, with steps numbered from 0 at the bottom to
Expected Life the top.The top of the ladder represents the best possible life for you al
Satisfaction 0to 10 the bottom of the ladder represents the worst possible life for you. Just
(Optimism) best guess, on which step do you think you will stand in the future, say

about five years from now? (WP18)

Did you experience the following feelings during a lot of the day yester

Enjoyment Otol How about enjoyment? (WP67)
Anger 0to 1 aic()jwygltj) :uxtp:r:ig;agr??e(\tlk\]/li ;cz)ll;owing feelings during a lot of the day yester
Stress Oto1l aic().‘lwyglé :uﬁpsi:fsnsc?e &;1/?3 f7olll)owing feelings during a lot of the day yester
Worry 0to 1 Did you experience the following feelings during a lot of the day yester

How about worry? (WP69)
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Table A6

Institutions and Infrastructure Indexes, Gallup Survey Questions

Variable Range Question

In the city or area where you live, are you satisfied or dissatisfied with the pt
transportation systems? (WP91)
In thecity or area where you live, are you satisfied or dissatisfied with the roz
and highways? (WP92)
In your city or area where you live, are you satisfied or dissatisfied with the
quality of air? (WP94)

Community Basics 0 to 100 In your city or area where you live, are ysatisfied or dissatisfied with the

Index quality of water? (WP95)

In your city or area where you live, are you satisfied or dissatisfied with the
availability of good affordable housing? (WP98)
In the city or area where you live, are you satisfied or dissatigfith the
educational system or the schools? (WP93)
In the city or area where you live, are you satisfied or dissatisfied with the
availability of quality healthcare? (WP97)

Do you have confidence in eachtbé following, or not? How about the military

(WP137)
Do you have confidence in each of the following, or not? How about the judir
National 0 to 100 system and courts? (WP138)
Institutions Index Do you have confidence in each of the following, or not? How about the nati

government? (\W139)
Do you have confidence in each of the following, or not? How about the hon
of elections? (WP144)

Is corruption widespread within businesses located in (country), or not? (WF
Corruption Index 0to 100 Is corruption widespreatthroughout the government in (country), or not?
(WP146)

Note Gallup calculate index scores at the individual record level. For each individual record,

positive answers to an item are scored as a
andrefused as A00. Records with missing answers

individual score is the mean of valid items multiplied by 100.
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Figure A1.Within-Country Life Satisfactioincome Gradient for waves 12 (202018) and 10
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(20152016). For comparison purposes, countries across panels are divided based on the 2017 per

capita GDP values (in US$ 10,000PP, 2011).

Figure A2.Within-Country Life SatisfactioAlncome Gradient for waves 7 (202R013) and 4
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