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Abstract Itis widely believed that happiness is strongly correlated with wealth and income,
but according to the happiness—income paradox, this is not always true. The paradox pred-
icates that there is a strong positive correlation between income and happiness nationally, but
the correlation is essentially absent in international comparisons, or in a long-term longitu-
dinal comparison. This paradox has been widely debated among economists and the con-
troversy has persisted for several decades. In this article, the happiness—income paradox is
explained in terms of ecological correlation due to spatial aggregation or data-grouping,
change of reference classes, and confounding variables. The controversy is resolved when
ecological correlations and third-variable effects are accounted for. At the individual level,
happiness and income are correlated positively, but not as strongly as many believe. In
international comparisons, happiness and income are, in general, quite strongly correlated as
well, contrary to what Easterlin (Nations and households in economic growth: essays in honor
of Moses Abramovitz, Academic Press, New York, 1974) claimed and similar to what others
have found, but for different reasons. Long-term comparison is also related to ecological
correlation, but it is related to the change of reference classes as well.

Keywords Happiness—income paradox - Ecological correlation - Spatial
aggregation - Data-grouping - Simpson’s paradox - Reference class

1 Introduction

Happiness and income levels are among the most important variables in society and human
evolution, as both are directly related to people’s basic well-being. Some countries have
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proposed the concept of Gross National Happiness (GNH) to counterbalance hyper-con-
sumerism and excessive spending (Di Tella and MacCulloch 2008; Stiglitz et al. 2010).
The economics of happiness has recently been considered to be an important academic
discipline (Bernanke 2010).

It is generally agreed that attaining happiness is a key life goal while income is one of
the most important means of attaining happiness. This implies that happiness is strongly
correlated with wealth and income; but according to the happiness—income paradox, this is
not always true. Easterlin (1974) postulated that there was a strong positive correlation
between income and happiness within a country, but the correlation was very weak, or
even nonexistent, in international comparisons, or in a long-term longitudinal comparison.
This paradox is sometimes called the Easterlin paradox, and it has been widely debated by
economists, psychologists, and social scientists (Easterlin 1995; Hagerty and Veenhoven
2003; Clark et al. 2008; Easterlin et al. 2010).

This paradox is, in fact, a result of using various ecological correlations (Robinson 1950;
Grotenhuis et al. 2011) that are different from their counterpart at the individual level.
Misunderstanding of the paradox is mainly due to the lack of awareness of ecological cor-
relations in the economic community. Secondarily, many factors affect happiness, leading to
a weaker correlation between happiness and income. The effect of these third variables is
related to a counterintuitive statistical phenomenon known as the Simpson’s paradox
(Simpson 1951; Bickel et al. 1975). Below, these concepts and other related statistical
problems are reviewed to facilitate the analysis of the happiness—income paradox.

1.1 Ecologic Correlation and Modifiable Areal Unit Problem

Correlation is traditionally calculated using observed elements—generally small samples
in scientific data analysis and individuals in social data analysis. An ecological correlation
is calculated from divisible-groups’ means, such as state, region, or other units (Robinson
1950; Grotenhuis et al. 2011). Ecological correlation is common in both scientific and
social data analysis because sample data and statistical inference are not always defined on
the same unit (Gehlke and Biehl 1934). In spatial statistics, this is termed the change of
support problem (Cressie 1996; Gotway and Young 2002). The difference between a
correlation at the individual or elementary level and its ecological-correlation counterpart
can be very large. Robinson (1950) noticed that many researchers have used an ecological
correlation to substitute for the correlation at the individual level. He showed a general
non-equivalency between the individual correlation and the related ecological correlation
that is calculated with spatial aggregations. One of his examples is the correlation between
illiteracy and nativity (both in percentage) as seen in the US census data from the early
1930s. The correlation is negative at the individual level, but positive at the state and
division levels. This was one of the earliest real examples of correlation reversal for
continuous variables, which is a manifestation of the Simpson’s paradox (Blyth 1972).

Although the examples presented in Robinson (1950) deal only with spatial problems
and are focused on correlation analysis, later investigators have extended the concept to
ecological inferences beyond spatial data and correlation analysis (Wakefield 2004). For
example, data groupings that are not necessarily based on spatial aggregation may also be
considered to be ecological. A related concept, termed modifiable area unit problem
(MAUP), deals with data grouping of both spatial and non-spatial aggregations (Openshaw
and Taylor 1979). An example of voting-share versus income in the 2008 US presidential
election is given here, in which the ecological correlation also leads to a manifestation of
the Simpson’s paradox.
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The voting share of the Democratic candidates, Obama—-Biden, in the 2008 US presi-
dential election has a negative correlation of —0.815 with the household income bracket
(Fig. 1), but has a positive correlation of 0.534 with the median household income at the
state level (Fig. 2). Excluding three outliers, Alaska, Utah, and Wyoming, the latter cor-
relation becomes 0.713. The correlation between income and voting share at the state level
is ecological because of spatial aggregation of the individuals within each state. Some
consider the relationship in Fig. 1 to be a substitute for individual correlation, but it is
actually an ecological correlation as a result of the aggregations of income (e.g., grouping
of the voters with incomes between $35,000 and $45,000). Thus, the correlation from
income grouping and the correlation from aggregation by states are both ecological, but in
different ways. In this example, the correlation at the individual level will never be
available because it would require surveying data for each voter’s income and their vote,
which is impossible to obtain. A similar reversal of correlation between income and voting
share for the Republican candidates, Bush-Cheney, occurred in the 2004 US presidential
election (Gelman et al. 2007).

1.2 Reference Class, Ecological Correlation, and Simpson’s Paradox

The reference-class problem arises when an event is incorporated into a class, while the
event possesses a number of attributes. Given a different attribute, the event may be
assigned into a different class. Since the reference-class problem was recognized (Venn
1876), it has received rather limited attention, except by a small number of science phi-
losophers and social analysts (Gillies 2000; Hajek 2007). Recently, the concept has been
extended to applications in project planning and risk management (Lovallo and Kahneman
2003; Fryvbjerg 2006) as well as in spatial data analysis (Ma et al. 2008; Ma 2009). These
extensions emphasize the construction or definition of reference classes, which mitigates
the ambiguity of assigning individual events to a reference class. For example, a hetero-
geneous spatial or temporal phenomenon can be divided into reference classes, within
which the phenomenon is relatively homogeneous (Ma et al. 2008). A nonstationary sto-
chastic process can often be disaggregated into locally stationary processes (Matheron
1989; Ma 2010).

Reference classes can be defined solely based on the attributes that are related to the
reference classes, without resorting to a specific spatial or temporal aggregation (Lovallo
and Kahneman 2003; Fryvbjerg 2006). The example shown in Fig. 3 illustrates the Yule-
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Fig. 2 Voting share (in percentage) of the Democratic candidates, Obama—Biden, as a function of the
states” median income in the 2008 US presidential election. The overlain texts are the US state symbols

Simpson’s Effect (Yule 1903; Blyth 1972) in an analysis of continuous variables when two
different reference classes are mixed. Result of a survey of 63 graduate students indicates
that the correlation between their own height and the ideal height of their future spouses is
—0.414. At first glance, it appears that the greater the height of a student, the shorter he/she
looks for the spouse’s height. However, two distinct clusters exist due to the gender
difference. The upper-left cluster in Fig. 3 represents female students seeking prospective
male spouses with a certain height, and the lower-right cluster represents male students
seeking prospective female spouses with a certain height. The two clusters are simply two
different reference classes. The within-class correlation for the female reference class is
0.763; it is 0.649 for the male reference class. Clearly, the overall negative correlation that
is reversed from the within-class correlations is spurious, which is related to the group
means of the two reference classes. Imagine that with more reference classes, it will be
possible to calculate the correlation in the group means, which is an ecological correlation,
as discussed earlier. On the other hand, the positive correlations that are conditioned to the
two gender-based reference classes are intrinsic correlations.

The more common manifestation of the Simpson’s paradox for categorical variables has
been discussed elsewhere (Bickel et al. 1975; Meng 2009; Ma and Ma 2011), as it occurs
frequently in social- and medical data analysis. For example, a medical treatment, com-
pared to placebo, appears to be “bad for men and bad for women, but good for people”
(Ma 2009) or “good for men and good for women, but bad for people” as shown in
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Table 1. Examples related to happiness are discussed later to illustrate the effects of the
third variables on the correlation between happiness and income.

1.3 Scope and Results of the Study

This article examines and explains the happiness—income paradox using ecological cor-
relation, change of reference classes, and confounding variables. The controversies related
to the paradox are resolved when ecological correlations and third-variable effects are
accounted for. Specifically, due to the third-variable effects, happiness and income at the
individual level within a given country are correlated positively, but not as strongly as
many believe. In international comparisons, they are generally quite strongly correlated as
well, contrary to what Easterlin (1974) predicated and similar to what other researchers
have found, but for different reasons, namely the ecological correlation by geographic
aggregations. The long-term comparison is related to ecological correlation as well, but it
is also related to the change of the reference classes.

2 Happiness-Income Relationship within a Country
2.1 Review of Previous Works

Cross-sectional studies within various countries have confirmed that personal income is the
foremost factor that affects the human’s subjective sense of well-being, and happiness is
positively correlated to income at a given point in time (Easterlin 1974, 2001; Stevenson
and Wolfers 2008). As an example, based on result of a survey, the percentage of people
who expressed their level of happiness as a function of six income brackets is shown
(Fig. 4). The correlation between income and the percentage of people expressing

Table 1 Comparison of the

Placebo Treatment
recovery rates between a treat-
ment and the placebo
Men 34 % (12/35) 36 % (32/90)
Women 76 % (72/95) 80 % (32/40)
All patients 65 % (84/130) 49 % (64/130)
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happiness is 0.864. Other surveys of happiness as a function of income level have generally
given similar results (Easterlin 2001; Stevenson and Wolfers 2008).

Happiness increases more significantly with increased income for people with low-to-
moderate income levels, but increases more slowly for the individuals with high-income
levels. This phenomenon, sometimes referred to as the diminishing-marginal utility, is
illustrated in Fig. 5 (see also Easterlin and Angelescu 2009; Kahneman and Deaton 2010).
This nonlinearity in happiness—income relationship affects the correlation between hap-
piness and income, since the Pearson’s correlation measures the linear relationship
between two variables.

More importantly, all the variables involved in these cross-sectional studies are
aggregated quantities with a non-negligible “sample-support”, as the incomes are brack-
eted into levels and happiness is judged by either the percentage of, or the mean value of
happiness of the respondents who expressed being happy within each income bracket.
Therefore, results of these cross-sectional studies must be re-interpreted using ecological
correlation based on the grouped properties (Robinson 1950; Openshaw and Taylor 1979).
Some researchers pay attention to spatial aggregations, but not to other aggregations, such
as income level or time duration. As a result, they unconsciously ignore the difference
between income-aggregated ecological correlations and the individual-level correlation. As
Robinson (1950) demonstrated, the individual correlation is generally not the same as its
counterpart at the ecological level. The correlation between happiness and income at the
individual level should be much lower than the ecological correlation, which involves
aggregations of income and/or happiness in a cross-sectional study. Causally, the lower
correlation between happiness and income at the individual level is due to the third-
variable effects, which are discussed below.

2.2 Factors That Affect Happiness and Counteract the Correlation between Happiness
and Income

Although income appears to be the most important factor that affects human well-being,
there are many other factors that affect happiness, including health, family, entertainment,
job satisfaction, social networking, and personal value (see e.g., Stiglitz et al. 2010;
Kahneman and Deaton 2010; Toepoel 2013). All of these variables impact the correlation
between happiness and income. Below, three cases are presented to illustrate the third-
variable effects that may counteract the correlation between happiness and income.
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Fig. 5 Happiness—income relationship with two reference classes: emotional well-being is strongly
correlated with income, but life evaluation correlates with income more moderately. The schema is
synthesized based on several publications (Kahneman and Deaton 2010; Easterlin and Angelescu 2009; and
Inglehart et al. 2008)

2.2.1 Health and Health Care

Health and health care are important factors that affect happiness. In fact, being healthy
and being happy are linked, as are being unhealthy and being unhappy. In particular,
maintaining good health, while controlling medical costs, is one of the top priorities for
many elderly people. It is quite common that people sacrifice their health during their
youth while gaining wealth, but they spend their wealth to regain their health in later life.
Variables related to the elderly health issues include possible utilization of a nursing home,
medical reimbursement policy, primary care, outpatient services, and in-hospital services,
among others.

Several demographic trends are important in understanding the happiness surveys. One
such trend is that women, on average, are happier than men, even though women have less
average income and wealth than men. Some of the reasons are that women tend to be better
at controlling costs, have better budget planning, and live longer. Sometimes, for certain
individual categories of spending, women may outspend men, but they typically spend less
in terms of the total budget. Table 2 presents an example of the Simpson’s paradox,
whereby elderly women outspent their male counterparts in nursing-home and all other
medical cares, but they under-spent their male counterparts in the overall health-care cost.
This is because, compared to elderly men, a larger proportion of the elderly women go to
nursing homes, where health care costs are much lower than the average costs of outpatient
and in-hospital services. This happens despite the fact that women live longer, represent a
larger proportion of the elderly population, and have more chronic illnesses (Kronman
et al. 2010).

2.2.2 Entertainment

Entertainment has a significant impact on happiness. High-income individuals tend to have
less time for leisure and entertainment, which can negatively affect their happiness. On the
other hand, low-to-moderate income individuals have more time for entertainment, which
generally increases their sense of well-being. As an example, the “hot-hand” phenomenon
in the game of basketball illustrates how people enjoy entertainment, thus increasing their
happiness, without necessarily having a high-level understanding of the game.
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Table 2 Simpson’s paradox as exhibited in the annual health care costs for elderly (>66 years old) men
and women

Nursing home residents Others All (66+ years old)
Women $16,000 $26,000 $22,000
Men $15,500 $25,000 $23,000

This table was compiled, with rounded numbers, based on the data in Kronman et al. (2010)

Several studies (Tversky and Gilovich 1989; Koehler and Conley 2003; Sundali and
Croson 2006) have shown that players do not exhibit “hot-hand” individually, but rather
display a “regression towards the mean.” Psychologically, however, fans are not excited
by the dull concept of “regression towards the mean” or the randomness in players’
shooting sequences. They wish to believe in the hot-hand phenomenon because it makes
the game more exciting. Table 3 shows the aggregation effect using the statistics of free
throws made by two players during a NBA basketball season. Individually, neither Bird nor
Robery of the Boston Celtics showed the hot hand since their second free throw was worse
if their first one was a hit than if their first one was a miss. But in the aggregated marginal
table, the hot-hand phenomenon is present, i.e., their second free throws were much more
accurate if their first ones were a hit. Therefore, the difference between the perception of
the fans and what actually happens in the individual player’s performance is due to the
aggregation effect. In this case, the occurrence of Simpson’s reversal is explainable by the
confounding effect due to the large difference in the free-throw shooting percentage and
the disproportion in the number of attempts between the two players. The objective
interpretation of this example is that individual players do not show hot hand. Fans see
patterns in a random sequence, but that does not prevent them from being happy to see the
“streak shooting” phenomenon.

2.2.3 Family Situation

Family situation can affect an individual’s sense of well-being in many ways. For instance,
the world population has grown fast during the past several decades, but population growth
is quite slow in most of the developed countries. The fast population growth in the
developing countries has contributed to their lower per-capita income, and the overall
lower per-capita GDP of the world. In many developing countries, rapid population growth
is partly due to improved health care, but also due to the fact that people want to have more
children, which has the dual effect of reducing the average per-capita GDP while
increasing the individual’s subjective well-being, and thus reducing the correlation
between happiness and income. This dual effect contributes to a manifestation of the

Table 3 Comparison of two Boston Celtics players’ free throws during the 1981 NBA basketball season

L. Bird R. Robery Aggregated
First shot Second Hit/total Second Hit/total Second Hit/total
Hit 0.881 251/285 0.593 54/91 0.811 305/376
Miss 0.906 48/53 0.613 49/80 0.729 97/133

Source extracted from Vokey (1997)
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Table 4 Per-capita GDPs of the developed and the developing countries in 1995 and 2001

1995 2001 Change
Per-capita Population Per-capita Population Per-capita  Population
GDP (USD) (millions) GDP (USD) (millions) GDP (%)
Developed 24,315 1,017 24,720 1,057 1.67 % 3.93
countries
Developing 1,065 4,666 1,162 5,101 911 % 9.32
countries
World 5,225 5,683 5,205 6,158 —0.38% 8.36

Source World Bank (2011). The developed countries are labeled high-income by the World Bank while the
developing countries are those defined by low and middle incomes. The per-capita GDPs are in 2010 US
dollar (USD)

Simpson’s reversal when aggregating the per-capita GDPs of the developing and the
developed countries (Table 4).

2.3 Simulation of Happiness—Income Relationship at the Individual Level

Because most of the cross-sectional studies of happiness—income relationships use
aggregated group-level data, the inferences about the correlation at the individual level
based on the aggregated data are thus affected by an ecological inference bias. This section
discusses the simulations of the correlation between happiness and income at the individual
level.

Openshaw and Taylor (1979) showed an example in which different types of aggre-
gations caused the correlations to range from —0.99 to 0.99. The correlation from an
aggregation by income, such as that shown in Fig. 4, is higher than the correlation at the
individual level within a given country. While the individual correlation cannot be easily
estimated for the total population of a country or of the world, simulating the impact of
other influential variables can help assess the correlation at the individual level.

To accurately simulate the correlation between happiness and income at the individual
level would require frequency distributions for income, happiness, and all the third-vari-
able effects, which are inaccessible. It is, nonetheless, reasonable to assume an overall
variation of happiness for a given income level. Extending the example shown in Fig. 4, a
simulation using a normal distribution with a standard deviation of 0.4 while preserving the
mean happiness for each income bracket, gives a correlation of 0.535 at the individual
level. This is illustrated by the scatter plot in Fig. 6a. A simulation with a standard
deviation of 0.8 gives a correlation of 0.298 (Fig. 6b). When the variance is a little lower in
the simulation, then the correlation is higher than 0.535, but reasonable values of standard
deviation used in the simulation generally results in a correlation ranging from 0.30 to
0.75.

3 Happiness-Income Relationship across Countries

Based on the relationship between mean happiness and per-capita GDP of 14 countries,
Easterlin (1974) argued that the correlation between happiness and per-capita GDP by
country was weak. It is noteworthy that Easterlin’s interpretation was focused on the
graph’s appearance without quantifying the relationship. Using the same data from
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Fig. 6 Simulations of the happiness—income relationship at the individual level, based on the example in
Fig. 4. A normal distribution is used while the mean happiness is not changed, (a) with a standard deviation
of 0.4, and (b) with a standard deviation of 0.8

Easterlin (1974), the correlation between these two variables is actually quite significant, at
0.487, as illustrated by the scatter plot (Fig. 7). Even after excluding four outliers, India,
the Unite states, Cuba, and the Dominican Republic, as suggested by Easterlin, the cor-
relation is still quite significant, at 0.328. Other works (Hagerty and Veenhoven 2003,
Stevenson and Wolfers 2008) have also confirmed a significant correlation between mean
happiness and per-capita income in international comparisons. Figure 8 presents a scatter
plot between mean life satisfaction and per-capita GDP using the World Value Survey and
World Bank’s (2011) data, respectively. The correlation between the two variables is
significant, at 0.603.

When comparing different countries, more confounding variables are at play (Veenhoven
and Hagerty 2006; Sarracino 2013), and these confounding variables can change, or even
reverse, the correlation. In the two preceding examples (Figs. 7 and 8), many Latin American
countries are off the trend line. Although the six Latin American countries had less than one-
fifth the per-capita GDP of the developed countries, their mean happiness is equally high. In
particular, Colombia and Mexico had the highest happiness levels among all the 50 countries
surveyed. Excluding six Latin American countries in the second example (Fig. 8), the cor-
relation between life satisfaction and income is even higher, at 0.774.

Another way of looking at the data is to exclude the 16 eastern European countries
because they were considered to be in transition after regime changes (Inglehart et al.
2008; Easterlin and Angelescu 2009). The correlation without these countries is reduced to
0.380. Recall that in Easterlin (1974)’s example, the correlation coefficient was 0.487. This
is because Easterlin’s example included two eastern European countries that were not in
transition during the time of the survey. Therefore, even though the two examples present a
difference in correlation, they are actually quite consistent.

Because of cultural and other country- or region-specific effects, each country or region
can be considered as a reference class and sensitivity of the variables that impact happiness
may be different for different countries or regions (Sarracino 2013). Within each reference
class, happiness level may be different and the happiness—income relationship may differ.
Other arguments that favor distinguishing the within- and between-reference-class corre-
lations include the so-called “neighborhood” effect. Keeping up with others in the same
reference class is commonly an important consideration in determining an individual’s
subjective well-being. According to Easterlin (1995), after comparing the developed and
developing countries’ happiness in the 1960s, the investigator concluded that people in the
developing countries had more modest aspirations because people were unaware of the life
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each country). Source Per capita GDP data (PPP) are from the World Bank (2011) and life-satisfaction data
from a worldwide value survey by Inglehart et al. (2008, table in Appendix A)

potential that was enjoyed by people in the developed countries. As the income level
increases, the aspiration increases as well. This reflects an adaptation to income that
rescales the happiness level.
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Figure 9 shows a 2-level model that describes higher within-country correlations, and a
weaker, but still significant, across-country correlation. Note that both correlations are
ecological as a result of aggregations. The model is an example of multilevel analysis and
modeling (Hox 2002; Welzel and Inglehart 2010) and it is also consistent with the relative-
wealth hypothesis (Bernanke 2010). The fact that people in wealthy countries are, on
average, not significantly happier than people in middle-income countries can be explained
by the diminishing marginal utility, as discussed earlier for the individual’s subjective
well-being (Fig. 5). For countries with income that sufficiently meets their citizens’ basic
needs, income becomes less important because of the considerations of other factors, such
as health, leisure time, work-life balance, entertainment, and social networking.

Another third-variable effect may also explain the difference in correlation that was
observed in the two surveys (Figs. 7, 8). During the early survey in the late 1950s and early
1960s, there were more boundaries between countries, and the countries in the survey
differed to a greater degree from one another. Thus the difference between the reference
classes was strong. The second survey, on the other hand, has been highly influenced by
globalization since the early 1990s. Globalization has made the world “flatter” or a global
“village”, and the country-level reference class is less important. The comparison is more
global, frequently extending beyond the country boundaries.

Besides the third-variable effects discussed above, the aggregation effect is also
important. Since Robinson’s article (1950), researchers have emphasized the difference
between individual correlation and ecological correlation; but much less attention has been
paid to the problem when two different types of ecological correlations are mixed, espe-
cially for cases with non-spatial aggregation of the data. The correlation between happiness
and income across countries is lower than its counterpart within a given country because of
the difference in aggregation and the third-variable effects; but such correlation is still
quite high, contrary to what Easterlin (1974) predicated, even using his original data. This
is not necessarily for the same reasons that others have thought, but because there is an
aggregation effect in using the average income or the per-capita GDP.

4 Happiness—Income Relationship in a Long-Term Time Series

The correlation between happiness and income in a long-term time series often appears
weak. For example, although per-capita GDP rose steadily in the United States between

GEE ¢

Income

Happiness

Fig. 9 Two levels of the happiness—income relationship: within a given country and across countries. Each
level includes two trends within a given country: a strong correlation between well-being and income, and a
weaker one between life evaluation and income. Across the countries, a moderate to strong correlation exists
for low-to-middle-income countries, while high-income countries exhibit a weaker correlation
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1946 and 1970, the average reported happiness did not exhibit any obvious long-term
trend, with increases in some periods and declines in other periods (Fig. 10). While the per-
capita GDP has increased more than eight times from 1972 to 2006, happiness increased
only marginally during these 34 years. The period between 1972 and 1974 corresponds to
the late stage of the Vietnam War and the general public confidence and their expression of
happiness were lower. Excluding that period, there was essentially no overall increase in
the reported happiness (Fig. 10).

Similarly, happiness in Great Britain between 1995 and 2006 did not change much
while the per-capita GDP more than doubled (Fig. 11a); the correlation between happiness
and per-capita GDP is only 0.10. Happiness barely changed in France between 1975 and
1986 while the per capita GDP more than doubled (Fig. 11b). The correlation between the
two variables is slightly higher, at 0.29, but is still much lower than the correlation in a
typical cross-sectional study. Most western European countries had a similar experience in
this period, with some countries exhibiting even a negative correlation. This was the case
in Belgium, where the per-capita GDP and happiness had a negative correlation of —0.17
(Fig. 11c). Incidentally, this example shows that it is imprudent to equate correlation to
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Fig. 10 Percentage of happiness (right scale) and per-capita GDP in the US (dashed line) from 1972 to
2006 (left scale). Bottom dotted line—not happy; top dashed line—happy; and middle solid—very happy.
Source Happiness data from General Social Survey (GSS) and the per-capita GDP data from the World
Bank (2011)
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Fig. 12 A schematic diagram illustrates the short-time increases and long-term stagnation of happiness as a
result of rescaling, particularly after big negative events

causation, because of the third variables’ effect. If this were the case, Belgium could give
money to a country with a positive correlation so that people in both countries would be
happier. The more they give, the happier people of both countries would be. Alternatively,
the Belgium government could make an effort to reduce the per-capita GDP in order to
make the citizens happier!

Why are the short-term and long-term relationships between happiness and income so
different? Happiness is rated on a bounded scale, for example, between 0 and 10, but the
income is unlimited. Figure 12 illustrates the short-time increases and the long-term
stagnation of happiness as a result of rescaling. Big events, especially negative events,
rescale the happiness, and a new temporal reference class is created. While income
increases without a mathematical bound, mean happiness changes little over long periods
of time because of the rescaling that forms a new reference class.

5 Conclusion and Discussions

The happiness—income relationship is analyzed using income-grouping ecological corre-
lation (cross-sectional studies within a country), spatial aggregation ecological correlation
(across countries), change of reference class (across countries, as well as long-term time
series), and the third-variable effects. This analysis suggests the high impact of the types
and levels of grouping, such as income or geographic region, on the happiness—income
relationship. Thus, the happiness—income paradox is related to an ecological inference bias.
The correlation between happiness and income at the individual level within a country has
been perceived to be very strong, largely due to the income-grouping ecological inference.
In reality, the correlation is significant, but is significantly lower at the individual level.
Causally, the lower correlation is due to the third-variable effect, which is shown by
several presented examples of the Simpson’s reversal. Simulations have shown the cor-
relation to be in the range of 0.30-0.75 at the individual level, versus a correlation above
0.85 when an income grouping is used. As we have suggested earlier, correlation is not
necessarily causation; there is certainly a causal relation between happiness and income,
but it is almost impossible to quantify it accurately. It is likely that the causal relation
between happiness and income at the individual level is generally a little higher in the
developing countries than in the developed countries, conforming to the concept of
diminishing marginal utility (Fig. 5).

The happiness—income correlation across countries is generally quite high as a result of
geographic grouping. In fact, it is sometimes stronger than the correlation at the individual
level within a country. This is contrary to what Easterlin (1974) initially predicated
because his estimate of the within-country correlation was based on income-grouping that
had a stronger effect than the geographic country-level grouping.

Recent studies have shown that judging happiness solely based on income is a focusing
illusion because many other variables are also very important to individual’s subjective
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well-being (Kahneman et al. 2006; Bernanke 2010; Stiglitz et al. 2010). The relatively
moderate correlation between happiness and income at the individual level causally can be
explained by the third-variables’ effects. Blaise Pascal once remarked that “All men seek
happiness. This is without exception.” Yet, there are many ways to attain happiness, and
many variables impact happiness. Multiple sources of causation to happiness lead to a
moderate correlation between happiness and income at the individual level. Correlation
between a cause and the effect tends to be moderate, rather than strong, when there are
multiple causes, especially when different causes are counteracting one another. The
aggregation effect on the happiness—income relationship leads to an ecological inference
bias, while the impact of third-variables on the happiness—income relationship is a man-
ifestation of the Simpson’s paradox or the Yule-Simpson’ effect.

Although we did not study the correlation at the individual level using worldwide data,
that correlation should be weaker than the within-country correlation. This apparently is
similar to the Easterlin’s original claim, but we have demonstrated that Easterlin made the
claim using ecological correlations that suffer from an inference bias; so do the arguments
against his claim. While Easterlin now has shied away from his original claim on the
difference in correlation across and within countries (Easterlin et al., 2009, 2010), we state
a different interpretation of this paradox at the individual level — moderate correlation
within a country and weaker correlation worldwide. We argue that the “paradox” exists
when the correlations at the individual level are used for both within a country and across
countries. This hypothesis is formed based on our discussions in Section 3; in particular,
mixing heterogeneous reference classes (different countries have large differences in their
income distribution and happiness attainment) has an effect of reducing the aggregated
across-country correlation from the within-country correlations. This is a manifestation of
the Simpson’s paradox. The 2-level model (Fig. 9) also supports this hypothesis.
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