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Abstract

In this paper we address the puzzle of the relation between age and
happiness. Whilst the majority of psychologists have concluded there is
not much of a relationship at all, the economic literature has unearthed
a possible U-shape relationship. In this paper we replicate the U-shape
for the German SocioEconomic Panel (GSOEP), and we investigate several
possible explanations for it.
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1. Introduction

What is the relationship between happiness and age? Do we get more miserable
as we get older, or are we perhaps more or less equally happy throughout our lives
with only the occasional special event (marriage, birth, promotion, health shock)
that temporarily raises or reduces our happiness, or do we actually get happier as
life gets on and we learn to be content with what we have?

The answer to this question in the recent economic literature on the subject
is that the age-happiness relationship is U-shaped!. This finding holds for the
US, Germany, Britain, Australia, Europe, and apparently even South Africa. The
stylised finding is that individuals gradually get unhappier after their 18th birth-
day, with a dip around 50 followed by a gradual upturn in old age. The predicted
effect of age can be quite large, i.e. the difference in average happiness between
an 18 year old and a 50 year old can be as much as 1.5 points on a 10 point scale.

In the psychological literature, the consensus opinion is that age matters lit-
tle. The unimportance of age for happiness was already found in the early cross-
country study by Cantril (1965) and has been replicated several times since. Pal-
more and Luikart (1972) for instance comment in their review that ‘Several vari-
ables thought to be related to life satisfaction had little or no relationship: age,
sex, total social contacts, ....". Diener and Suh (1998) give a reason for this by
stating that ‘positive and negative affect clearly replicates across age cohorts’
where positive and negative affect are seen as major personality factors involved
in having high or low life satisfaction. More recently, Dear et al. (2002) conclude
that the prevalence of high life satisfaction simply becomes less common at higher
ages. From this reading, it is clear that either the psychologists have overlooked
something important for a long time or that the economists have somehow gotten
it wrong recently. This paper intends to find out.

'Recent papers on this in the economic literature include Bell and Blanchflower (2007),
Blanchflower and Oswald (2001, 2004, 2007), Clark (2006), Dear et al. (2002), Di Tella et al.
(2001), Ferrer and Frijters (2004), Gerdtham and Johannesson (2001), Hayo and Seifert (2003),
Helliwell (2003), Oswald (1997), Powdthavee (2005), Seifert (2003), Senik (2004), Theodossiou
(1998) and Winkelmann and Winkelmann (1998).

An introduction to the found effects of correlates of happiness can be found in Frey and
Stutzer (2002). For a recent general introduction to the economic literature on happiness, see
Clark et al. (2008). For a full list of nearly all papers in the field of happiness, see Veenhoven’s
Database of Happiness (introduced in Veenhoven et al. 1994).



We re-examine the age-happiness relationship and delve into the methodolog-
ical aspects of the problem. We essentially want to know if the U-shape that
economic scholars find is an artefact or real, and what the actual relationship
between age and life satisfaction is.

We re-examine the age-happiness relationship in an often-used dataset, the
German Socio Economic Panel which has an extensive set of variables on the
individual level. This data-richness allows us to not only replicate the findings of
other studies based on cross-sectional data, but furthermore allows us to explore
the dynamic interplay between age, covariates, unobserved heterogeneity, and
happiness.

The format of the paper is to let the puzzle of the age-happiness relation
unfold. We first briefly review the recent literature where we summarise the main
findings of others, as well as their methodology. Then we present the data we
have and show that we can indeed also generate a U-shape in happiness when we
run similar regressions to those in the literature. We then go through successive
explanations of the U-shape, including the possibility that it is an artefact due to
missing fixed unobservables, that it might be a panel selection effect, that it might
be due to the inclusion of particular untrustworthy age ranges, that it might be
due to supposed cohort effects, or that the U-shape finding is indeed ‘the truth’.
In the conclusions we summarise our findings and what they mean for future
research on the economics of happiness.

One may wonder what the age-happiness relation has to do with economics.
One main area in which it matters to economic decision making is in the utilitarian
calculus of the benefits of living longer and of keeping individuals at various ages
alive for longer. If it were truly the case that the very old are happier than the
middle-aged, as the current status-quo would have one believe, then an additional
year of life of a very old person is worth more to a utilitarian than an additional
year of life of a middle-aged person, and health costs should reflect this. If it
is alternatively the case that the very old are unhappier than the middle-aged,
then the utilitarian maximiser would think an additional year of a middle-aged
person to be worth more than that of a very old person and would let health-care
decisions reflect this.

1.1. Literature review

Whilst a lot of the economic literature on the age-happiness relation is recent,
there have been earlier discussions of it (see Theodossiou 1998 for a discussion



of the history of this issue). Up till the early 2000s, the opinion of economists
about the effect of age was still divided. Clark and Oswald (1994) found a U-
shaped pattern for the UK, whilst Winkelmann and Winkelmann (1998) on the
other hand found no U-shape in happiness but simply a very strong negative effect
of age. Easterlin and Schaeffer (1999), using 20 years of the US General Social
Survey even concluded that life satisfaction is almost flat in age, with neither a
U-shape nor a negative slope. Alesina et al. (2001) and Van Praag et al. (2000)
even found an inverted U-shape.

Despite this early controversy, nearly all recent papers come down on the
side of a U-shape relation between happiness and age. Blanchflower and Oswald
(2001, 2004) simply state that ‘Wellbeing is U-shaped in age’. Gerdtham and
Johannesson (2001) also report a U-shape in age with a minimum around the age
of 55. Hayo and Seifert (2003) and Seifert (2003) also report a U-shape and call
the U-shaped age effect a ’typical finding in happiness regressions’.

The most comprehensive study to date is Blanchflower and Oswald (2007) who
combine cross-sectional data for the US, Europe, and the World Value Survey. In
total, they have about 800,000 respondents in over 60 countries for which they all
report a U-shape in happiness and age. Clark (2006) claims some robustness with
respect to methodology for this finding when he concludes that ‘Panel analysis
controlling for fixed effects continues to produce a U-shaped relationship between
well-being and age’.

In order to get a feeling for the role of methodology in these findings, we
reproduce in the next Table the main findings of the recent economic studies on
the U-shape between age and happiness. We show the found coefficients on age
and age-squared and detail the source of the data and the estimation method.
We may mention already that all the studies included in this table also use other
personal variables in the same regression. The controls mainly include measures
for employment, income, partnerships, the number of children, education, and
sometimes indicators of where someone lives.



Table 1: Results from Life Satisfaction regressions

(t-values) from recent economic studies

Coefficients - Pooled Coefficients - Fixed Effects vl:rei';ebl::?;:l
Sample (t-value) (t-value) controls
Author, date (size & name) Age Age Squared Age Age Squared
Ordered Logit Ordered Logit Dep:
(Blanchflower USA: General (mentwomen (mentwomen Happi})r{ess
& Oswald. Sociz;l Survey averaged) averaged) Controls: yes
2007) USA -0.0211 USA: 0.0003 e
) 1972-2006 (439) (5.92) (specification
- : without cohort)
N=45474 N=45474
Ordered Logit Ordered Logit Dep: Life
(Blanchflower Europe: (mentwomen (mentwomen Salisfaction
& Oswald. Furobar(l)jrr;eter averaged) averaged) Controls: yes
’ ’ i} Eur: -0.045 Eur: 0.00052 o8y
007) 1976-2002 (3131 10.1) (specification
- . without cohort)
N =589,446 N =589,446
Ordered Logit Ordered Logit e
(Blanchflower World Value (men+women (men+women S]ZteiSf'a]cutlifgn
& Oswald. Surve; averaged) averaged) Controls: yes
g Y WVS:-0.0505  WVS: 0.0003 oty
2007) 1981- 2004 (0.1 (5.92) (specification
. : without cohort)
N=163,852 N=163,852
UK: Ordered Logits Ordered Logits
' - - Dep: Life
(Blanchflower Eurobarometer 5 .
& Oswald Surve Satisfaction
2004) ’ 1975—19}/98 UK: -0.0424 UK: 0.0005 Controls: yes
(2.84) (15.38)
N=54549 N=54549
H(?ur;::l}i}(;ld Applied age Dep: Life
Panel Surve -0.075 0.00091 cohorts to Satisfaction
(Clark, 2006) (BHPS) Y (-25) (30.33) derive fixed Controls: yes
effect
waves Lo 14 v 63 096 N=82,096 coefficients
(Di Tella, Eurobarometer OLS OLS Dep: Life
MacCulloch, SL\‘xrvc Slcrics -0.02 0.0002 Satisfaction
& Oswald, 197531199] (20.0) (33.33) Controls: yes
2001)
N=264,710 N=264,710
Statistics Dep: Life
(Powdthavee, South Africa ( ;010]2] 33) ¢ (:(102103 Satisfaction
2005) OHS study of Zostat: -2 z stat: 2.03) Controls: yes
1997 N=20634 N=20,634
Russian Ordered Probit Ordered Probit
longitudinal Dep: Life
. monitoring Satisfaction
(Senik, 2004) survey -0.050 .001 Controls: yes
(RLMS). (8.33) (p<.01)
N=17.897 N=17.897
German Socio fixed effects fixed effects
(Winkelmann Economic‘ g logit model 2 logit model 2 Dep: Life
& Pancl -0.098 0.0012 -0.118 -0.0001 Satisfaction
‘Winkelmann, 1984-89 waves (-9.8) (12) (-3.19) (0.25) Controls: yes
1998) of the GSOEP
N=20944 N=20944 N=20,944 N=20,944

The table confirms the very strong effect that age is found to have

upon life

satisfaction in recent studies, and that the effect of linear age is always negative,

whilst that of age-squared is positive, indicating a U-shape.

Bearing in mind

that the age at which the minimum occurs is given by the coefficient of linear age
divided by twice the coefficient of age-squared, it indeed appears that the majority



of the studies find an age of around 55 as the age at which the minimum occurs.
The Table also underscores that the effects are mainly found in cross-sections
when controls are added for individual socio-economic variables.

2. The data

We use the full 1984-2002 waves of the German Socio-Economic Panel (GSOEP),
described in Wagner et al. (1993)%. We use only the information on West Ger-
many in order to be able to abstract from the importance of the 1990 German
reunification, which had a tremendous impact on the lives and satisfaction levels
of East Germans (see eg. Frijters et al. 2004). The appendix gives a table with
summary statistics.

3. Analysis of the puzzle

3.1. Is there also a U-shape for Germany?

For all analyses that follow it holds that the full regression tables are shown in
the appendix but that we tell the story in graphs in the main text. We exper-
imented with using both simple least-squares and latent-variable analyses (for
cross-sectional as well as fixed-effects analyses) but we found, as in Ferrer and
Frijters (2004), that there is no qualitative difference. The appendix shows the
least-square results for they are most closely aligned with the methods used by
others, though results for the latent-variable analyses are available on request.

We begin with showing a picture of the raw pooled cross-sectional relationship
between age and aggregate happiness for the GSOEP, with the predicted lines
overlaid for least-squared regressions that include either just age or age and age-
squared. The shown intercepts are normalised such that satisfaction at age 20 is
always the same.

2The GSOEP is a longitudinal household survey sponsored by the Deutsche Forschungs-
gemeinschaft. It is organized by the German Institute for Economic Research (Berlin), and
the Center for Demography and Economics of Aging (Syracuse University). We thank these
institutes and the director Dr. G. Wagner for making the data available.



Age and Life Satisfaction: pooled regression
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Figure 1: life satisfaction in the GSOEP for the pooled sample.

These findings are quite typical of those found in the psychological literature
and in the datasets used by other scholars in the economics literature: there is a
bit of a happiness decline in the years after 18 and close to death (where there
are not many individuals left), but for the age range 20 to 60 there is no strong
relation between age and happiness to be seen. If we overlay the regression results
when we include linear age as the only variable we get a significantly negative
coefficient.

If we overlay a regression line with both age and age-squared, we find a signif-
icant nonlinear pattern. The regression results are

LifeSat; = 7.747 — 0.0217 * age; + 0.00016 * age?
(249.9) (15.7) (11.6)
R? = 0.0037, N = 176770

Age-squared is highly significant, but the age at which the minimum occurs is
about 90 with this simple specification, implying that for the vast majority of the
sample, there is not so much a U-shape but rather a horizontal j-shape.

What if we now add additional regressors to this simple specification? In the
next graphs we show the predicted age-happiness profiles when we successively
add additional variables. The exact specifications are in Table 3 of the Appendix.



Age and Life Satisfaction: what if more 'controls' are
added?
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Figure 2: life satisfaction in the GSOEP for the pooled sample with added controls.

In the first added line, called ‘the usual suspects’ we include the socio-economic
variables commonly found in the happiness regressions of Table 1. They are log-
income, gender, education in years, the number of kids, a marriage dummy, and 3
indicators of work-status (employed, non-participant and unemployed). We see a
dramatic deepening of the U-shape, with the predicted happiness decline from 18
to 70 year old being about 1.6 for Germany. We also see the upswing occurring
earlier, i.e. at age 75.

When we also include indicators of health and measures of wealth, we find the
strongest U-shape yet, with the predicted happiness decline from 18 to 70 year old
being about 1.8 for Germany. When we finally throw in a large set of indicators
of life events (including the loss of a spouse, being fired, and birth of a child),
the age at which the minimum occurs becomes earlier and the U-shape becomes
less deep but it is still strongly significant. The main regression with covariates
we will talk about in the remainder is the specification with the socio-economic
variables and health because it has the strongest U-shape.

The graphs above are perfectly in line with the findings of other scholars in the
field: when standard regressors are added, a very strong U-shape effect emerges
with predicted age effects far bigger than anything observable in the raw data.
The puzzle is thus indeed in the data we have available, which makes it likely that
an explanation of this puzzle for our data will carry over to the datasets used by
others. We next address a variety of possible explanations.



3.2. Potential explanation I: it is all about the very young and the very
old

A naive first-thought when looking at the initial graphs is that there is a particular
issue with the early ages, i.e. age 18 to 22, and with high ages, i.e. those above 80.
This is because the happiness decline is particularly steep for the early years and
erratic at the later years, which makes one wonder if the young are being overly
optimistic about their actual levels of happiness and that the the happiness of the
very old is hard to tell from the few data points in that range.

To examine this possibility, the graph below show the results of the regressions
when we simply drop the under-22 year olds, as well as those over 80 from the
data (about 9.3% of the panel). The exact specifications are in Table 4 of the
appendix.

Life Satisfaction in the GSOEP for age>21 and age<80
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Figure 3: life satisfaction in the GSOEP for the pooled sample for the mid-age range.

Figure 3 shows that there is actually a strengthening of the U-shape when we
only focus on the middle range in age: predicted life satisfaction at the minimum
is now around 5.5 whilst it was around 6 for the whole sample. There is no clear
qualitative difference between the results however. Hence the U-shape cannot be
explained by the extremities of the age range and must be due to relations in large
parts of the age range.



3.3. Potential explanation 2: it is all about reverse causality

An important finding in the literature so far is that happiness is strongly affected
by stable personality traits (see Frey and Stutzer 2002, Ferrer and Frijters 2004,
and Argyle 1999). These are fixed individual traits that are usually part of the
error term. A stylised finding from both the economic and the psychological liter-
ature is that accounting for fixed traits has a very strong impact on the coefficients
found for socio-economic variables (see Ferrer and Frijters 2004, but also the re-
view of Clark et al. 2008). A leading explanation for this is the possibility of
reverse causality, i.e. that personality traits that make you happier also make it
more likely that you will have a high income, a job, a partner, good health, high
wealth, and a high education.

Could the problem of reverse causality caused by unobserved fixed traits ex-
plain something about the U-shape? At first glance one would think not because
fixed personality traits are by design uncorrelated with age. However, personal-
ity traits can be correlated with variables that are correlated with age, such as
income, a job, a partner, good health and wealth. How would this work?

Consider the problem in its simplest form. Suppose for the purposes of this
subsection the truth is that the following relationship holds

Y = o1 * @ge?t + xS+ fi + wis
fi L agel, cov(fi,zi) > 0,cov(agey, i) > 0.FE[uy]age, vy, fi] =0

where we have for simplicity subsumed a linear age term intox;; and all vari-
ables are normalised to have expectation 0 implying there is no constant term
either; there are individual fixed traits f; unrelated to age-squared but related to
a composite time-varying socio-economic variable called x;;. There is an error term
u;; orthogonal to everything else. What are now the estimated coefficients if we
mistakenly run a regression without accounting for fixed-effects? The asymptotic
values are

2
. COU\ i, Ty .~ covlages,, T
plimfp = 5+—(f ) + (o —phmal)—( 9, Tit)
var(x) var(x;)
2
. — . ~  COU CCZ ’a 61
plima; = a1+ (B —phmﬁ)M
var(age;)
which shows that even though age? is not correlated with the omitted fixed-
effect, the coefficient on age? can nevertheless be biased when it is related to
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included time-varying variables that are correlated with the omitted fixed-effect.
The equations become rather elaborate if we add a linear age term and a constant
but the basic principle remains that a bias in the age-term can occur if the added
variables are correlated with age and with the omitted fixed-effect.

To explore this possibility we run simple fixed-effect analyses to see how this
changes the found U-shape. The following graph shows what a fixed-effect regres-
sion begets. The exact specifications are in Table 5 of the appendix.

Can reverse causality explain the U-shape?
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Figure 4: life satisfaction in the GSOEP for the balanced panel.

The results for this graph are both confirming and surprising. The graph shows
the raw relation between age and happiness and has overlaid three lines. The U-
shaped line is the same one as we showed previously and is the pooled regression
with the preferred specification including health and wealth. Overlaid are two lines
from fixed-effect regressions. The dashed line is the result of running the same
regression as for the pooled regression but including fixed effects. As one can see,
the U-shape completely disappears, i.e. the age-squared coefficient becomes tiny
and insignificant. It however replaces the U-shape by a similarly puzzling effect,
which is a very strongly significant negative linear relation. The third line, which
shows the result of just running a fixed effect regression with only age and age-
squared as regressors confirms this. The U-shape actually slightly reverses into
an inverted U shape, but a very strong negative relation emerges.

Before we turn to explain the new puzzle of the strong negative linear relation,
we first want to confirm that the disappearance of the U-shape is indeed because
of reverse causality. For one, the table in the appendix re-iterates the finding of
many other studies (reviewed in Ferrer 2005) that the coefficients of most socio-
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economic variables become much smaller when one adds fixed effects. The income
coefficient drops by more than 40% and the importance of marriage, a job, health
and education all reduce.

Do these variables correlate with age though? The following graph gives the
simple averages by age of the 4 most significant socio-economic variables in the
simple regressions with health. The variables have been re-scaled to fit on the
same graph.

How do observed variables behave over the life-cycle?
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Figure 5: age and observed correlates in the GSOEP.

This graph indeed shows a strong relation between age and employment (re-
verse U-shaped), education (reverse J-shaped), and health (which has a reverse
U-shape in the main age range between 30 and 50). Household income doesn’t
vary much with age though there is a slight inverted U-shape for the middle age
range. These relations all go in the direction we anticipated above: an artificially
high coefficient for employment, education, income and health would all give rise
to a false U-shape in age.

Whilst we have found a solution to the original puzzle, i.e. the U-shape is an
artefact of reverse causality with the included covariates?, it has been succeeded
by a possibly even greater puzzle. This new puzzle is the strong negative relation
between age and happiness over time in fixed-effects regressions even though the
relation in the pooled cross-sectional data is much less pronounced. Where does

3If there are adaptation effects (habit formation), such as hypothesised by Easterlin (2001),
then even the found coefficients from fixed-effects regressions (which are based on short-run
effects) are overestimates of the true long-run effect of covariates.
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this strong slope come from? We have seen that it is not due to any other included
variable because it remains when we don’t include other variables. We know for
the same reason that it is not due to reverse causality. It also cannot be due
to some simple missing variable, like average income, because that would go in
the opposite direction (average income rose). What candidate explanations then
remain?

3.4. Explanation for the negative slope I: time and cohort effects

A popular explanation in the recent literature is that there are important time
and cohort effects on happiness (e.g. Cribier 2005). Right at the outset, one
should say that such explanations are a little unsatisfactory because both time
and cohort effects are in a sense ’aggregate unobservables’. For instance, a cohort
effect is just a missing aggregate variable specific to an age-group but where we
don’t know what the missing variable is. The missing variable could be the mental
experience of a particular war, or the effect of a particular diet in a certain era,
or some cultural trait particular to an era (like expectations), etc. It would be
preferable to measure the supposed elements making up a cohort effect before
becoming convinced cohort effects actually exist. We also need to know what the
cohort effects consist of if we are to make any policy-relevant inferences about
how ‘happy’ cohort effects might be created.

Another problematic aspect of the notion of cohort-effects and time-effects is
that they are statistically hard to identify. It has been known for a long time that it
is not possible to simultaneously identify both age, year, and cohort effects simply
because one can write one as a function of the other two. Only by introducing
somewhat arbitrary restrictions on cohort effects can they be separated from age
and time-effects.

What one can do is to dispense with age effects and simply presume that the
effects of age pick up cohort effects. One can then divide up the age distribution
into different cohorts and label the effect of being born in a particular interval as
due to a cohort effect. Blanchflower and Oswald (2007) for instance define cohorts
by age-intervals, i.e. 10-year intervals, and label the effects of these age-intervals as
cohorts. This practically means that there is a sharp dividing line in the influence
of whatever causes a cohort effect on particular days in the century. Someone born
on January 5 1910 for instance could be in one cohort, and someone born the day
after in another. If one does not include age as a regressor, this procedure is akin
to using a semi-parametric function of age (e.g. Clark 2006). However, if one

13



then also adds linear and quadratic age variables to a regression containing these
age-intervals and proceeds with assuming that the age-intervals pick up something
very different from age effects, then these arbitrary age-intervals become binding:
the assumption that cohort effects jump at particular ages is then what separately
identifies age effects from time and cohort effects.

So far in this paper we have ignored the possibility of cohort or time effects.
In sofar as there are linear time effects, then these would be indistinguishable in
a fixed-effect framework from age effects. This is because we can write age; =
age;, + t where the first terms (age;,) is fixed and absorbed by the fixed-effect
term, whilst the second term (t) is a straightforward time effect.

In order to ascertain whether there are likely to be time or cohort effects, we
next look at the evolution over time of aggregate life satisfaction of the whole
pooled panel. If there are strong time or cohort effects capable of explaining the
large decline that we saw under the fixed-effects regressions, then we should see
such a decline in the aggregate data.

Are there strong time or cohort effects?
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Figure 6: year and life satisfaction in the GSOEP for the pooled sample.

The graph above shows the evolution over time for the GSOEP. As we can see,
there is indeed a strong decline. Bearing in mind that the standard deviation of
the mean life satisfaction in a year with so many observations (10,000 per year) is
less than 0.02, the year on year changes are highly significant. The overall decline
also fits somewhat, though it is not quite enough: in 19 years, the aggregate drop
is only 0.4 whilst the drop predicted by the fixed-effect regression is about 0.6 for
19 years.
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There might hence be cohort or time effects* responsible for the found drop
by age, but the predicted future drop in satisfaction would be enormous, i.e. at
current trends a predicted drop by more than 1 point in the next 30 years. Also,
this predicted drop doesn’t tally with what we know from other surveys (like the
Eurobarometer Survey) where it was found that aggregate life satisfaction is quite
constant in Western countries over time, including Germany®. There is hence
still something not quite right about this ‘explanation’ because whilst it fits the
GSOEP as a whole, it seems to violate what we know to hold at the aggregate for
happiness cross-sections. What other explanation is left?

3.5. Explanation for the negative slope II: there is something wrong
with the panel data

Forced to reject or seriously doubt all other reasonable explanations, we now turn
to the most uncomfortable potential explanation, which is that there is something
wrong with repeat happiness responses in this panel data. What if individuals
who remain in the panel and who keep answering the survey are ‘different’ from
those who drop out of the panel or who don’t keep answering the satisfaction
question?

The GSOEP has large numbers of drop-outs each year. For instance, of the
roughly 10,000 individuals in the original 1984 GSOEP sample, only about 4,000
remain in our data for the full 19 years. The GSOEP replaces those who no
longer answer with new respondents, based on a desire to keep a representative
sample in terms of variables included in a census, such as gender, age, income,
and education.

What kind of selection could cause the large decline seen in the fixed-effect
regressions and in the aggregate data shown above? A naive thought would be
that only those who are unhappy keep answering the GSOEP, i.e. a selection
based on the fixed effects f;. This is not a valid possibility however, because fixed-
effects drop out in the fixed-effect specification, making it irrelevant whether there
is a selection on fixed traits.

A second naive thought is that there could be a selection on particularly un-
pleasant observed life events, i.e. only those with bad events happening to them

“Time and cohort effects cant be meaningfully separated if we also include non-linear age
effects.

5Clark et al. (2008) show that life-satisfaction profiles have been virtually flat in cross-sections
in the last 30 years for Germany, France the US, and many other Western countries.
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keep answering the panel. Whilst there is limited support for this in the graphs
above (when adding some life events, the predicted life satisfaction decline re-
duces), there is no full support for this: as far as observed life events are concerned,
the negative age effect remains when they are taken into account.

A third naive thought is that there could be a selection on transitory unob-
served negative shocks. If this were the case though, then there should only be
a one-off drop in life satisfaction and not the sustained decline we see from the
fixed-effect regression.

The most problematic thought is that there could be a selection on unobserved
strongly persistent negative shocks. This implies selection on a strongly persistent
(but not fixed) part of u;. If we are for instance thinking of writing u; = > ple;
with e;; being i.i.d. shocks, then a high p (close to 1) would indicate a strong
persistence in shocks and the selection we would worry about is on e;. If, wave
after wave, it is the case that individuals are more likely to stay another year in
the GSOEP when e;; is lower, then we would indeed be able to get the strong
negative age slope observed in the fixed-effects regression.

How can we verify this possibility? We verify it by comparing the answers of
those who stay in the panel with those who enter for the first time. Every year,
there are several thousand new entrants in the GSOEP who have never answered
the questionnaire before. Some of these are new samples, some are partners of
regular respondents, and some are children becoming old enough to be in the
sample. What is the relation between age and life satisfaction for them and what
does aggregate satisfaction over the years look like for them?
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Is the linear decline due to sample selection: does selecting
on first obs explain it?
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Figure 7a and 7b: life satisfaction in the GSOEP for first-time respondents.

Figure 7a (top) shows the aggregate level of satisfaction by age of those who
answer for the first time, as well as for the entire pool. As we can see, there
is still a decline in happiness at a very young age and at very old ages (which
has very few observations and therefore looks erratic), but there is no decline at
all from age 25 to 75. If we then overlay the predicted regression lines, then the
predicted regression line for the whole sample shows the horizontal j-shape, but the
predicted regression line for the first-time panel entrants is almost flat. Not quite
flat, because there is still a significantly negative age trend, but the coefficient is
about 85% smaller than that for the full sample; when adding a quadratic term
all age effects become insignificant for the new entrants (the exact specifications
are in Table 6 of the appendix). Hence there is a small age effect on happiness,
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concentrated at the very young and the very old, but it is not U-shaped. Rather,
it is simply a decline.

Figure 7b (bottom) confirms the impression of the top graph: when looking at
the average satisfaction over the years for first-time respondents, there suddenly is
no time profile of happiness anymore, in line with what is found for cross-sectional
studies which by design only question individuals once. This is consistent with
the notion that there are no age, time, or cohort effects, or that they at least
miraculously cancel each other out. The decline in the aggregate panel is thus
indeed most likely due to selection on time-varying unobservables.

How bad is the decline in satisfaction for repeat respondents? As a final graph
we show aggregate satisfaction depending on the number of years someone has
answered the questionnaire

How much does satisfaction decline with years in the panel?

= Life sat of stayers in
7 GSOEP

Average Life Satisfaction

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

Years in the panel
Figure 8: the degree of selection in the GSOEP for stayers in the panel.

The graph indeed confirms the running hypothesis above: there is a truly large
decline in reported satisfaction as an individual is in the panel for longer. We now
know this is not age related or related to observables, but this is a selection on
unobservables, and given that there is no discernible ‘bounce-back’, it furthermore
has to be a relatively persistent time-varying unobservable responsible for this
decline. The decline is indeed large enough to explain the fixed-effect profile: in
18 years, there is a 0.64 reduction in life satisfaction, which translates to a decline
of 2.2 over 60 years, almost exactly the predicted amount from the fixed-effect
regression.
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3.5.1. Is there simple corroborating information of a dynamic selection
on negative shocks?

A natural question to ask is whether there is any information outside the panels
themselves that can be used to verify if the panel is indeed retaining the ‘unfortu-
nate’, i.e. those who have experienced unobserved negative shocks. What we can
look at to verify such a possibility is to look at the observed negative happiness-
relevant shocks that are observed in the panel for which we can find some official
outside statistics to check them against.

For the vast majority of the time-varying happiness-related variables in the
panel, there is no reliable outside information to check the panel’s selection with.
The one negative shock for which there is some information is divorce rates. Ac-
cording to UN statistics, the yearly divorce rate (official annullments of registered
marriages) per 1000 in the population is 5.2 in Germany®. If we take into account
that the panel does not contain individuals below 18 (the 0-17 year olds make up
some 18% in Germany), then this would imply that divorce rates should be 6.2
per 1000 in the GSOEP.

As it is, the yearly self-reported divorce rate in the GSOEP is about right, i.e.
about 6 per 1000 on average and rising over time in the panel. Hence self-reported
divorce rates are not higher for the sample than for the population which means
we cannot claim firm outside evidence of negative dynamic selection.

3.6. Alternative interpretations?

Can we think of alternative interpretations for the findings above not based on
selection on time-varying unobservables, which is the worst kind of selection pos-
sible in panel analyses because there is not much that can be done about it and
one relies on a leap of faith that it doesn’t affect the coefficients of time-varying
observables?

One alternative is that we are not looking at unobservable negative errors at
all, but rather that we are looking at the disappearance of positive errors. It might
be the case that Germans over time become more comfortable talking about their
levels of happiness and other personal matters because they have not noticed
any breach of privacy or other adverse effects of answering the questionnaire.
Singer and von Thurn (1995) suggest these are important factors in the quality

6The UN numbers refer to the number of granted annullments. Since one annullment affects
the marital status of 2 people, we have doubled this to arrive at the number of individuals
getting divorced.
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of responses. Hence perhaps the GSOEP respondents are becoming more truthful
by not glossing over their actual level of happiness as much as they do in the
earlier waves. This possibility ties in with the notion of panel learning of which
Juster (1986, page 401) observes that ‘later interview waves appear to have higher
quality than earlier ones’.

The weak point in this explanation is that one would think the process of
getting comfortable with responding levels off after a few years. This would imply
that there would eventually have to be some ’bottoming out’ of the happiness
decline for stayers in the panel. This is not really noticeable in the graph above.

Whilst the interpretation that we are looking at more truthful responses over
time is probably more soothing to the collectors of the GSOEP because it takes
away the suspicion that the representativeness of the panel is in doubt, the impli-
cations for the happiness literature of this second interpretation is worse than the
first interpretation. If it were just the case that panels suffer from non-random
attrition based on time-varying unobservable happiness determinants then there
is still a lot of useful information in cross-sectional surveys and one could have
the hope that the selection does not involve cross-terms between observable time-
varying variables and unobservable ones, allowing useful interpretations of panel
coefficients.

If it is alternatively the case that we cannot trust the responses on happiness
questions of the first 19 years of responses, then we effectively cannot trust over
99% of the data in this field. And the changes over time are big, certainly big
enough to get seriously worried: an overstatement of happiness by 0.7 could drop
a country for instance from being one of the happiest country in the world to
being one of the unhappier countries in the world, for instance nullifying the
validity of all the rank-tables. Now, of course, if the overstatement is a ‘universal
constant’ and doesn’t differ by country, then the implications are less strong but
the hypothesis of a universal constant overstatement can’t be claimed a priori. If
a possible tendency to overstate is furthermore correlated with observables, then
cross-sectional and panel analyses all become highly suspect.

4. Conclusions and discussion.

This paper started out with the puzzling findings of other researchers of a U-
shaped relationship between age and happiness. We replicated this relationship
for Germany using a well-known panel, the GSOEP. We showed that the age
decline is in the raw data and the U-shape becomes most pronounced when adding
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commonly used socio-economic variables.

We firstly showed that the inclusion of the usual socio-economic variables in
a cross-section leads to a U-shape in age that results from indirectly-age-related
reverse causality. Putting it simply: good things, like getting a job and getting
married, appear to happen to middle aged individuals who were already happy.
This reverse causality shows up in cross-sections as inflated coefficients for income,
marriage, and getting a job. In order to fit the actual age profile of happiness,
the bias in coefficients for socio-economic variables forces the predicted age profile
to become U-shaped. When one controls for fixed-effects, the non-linearities all
but disappear. This explained the U-shape puzzle but replaced it with an even
more glaring anomaly, i.e. the exceedingly large negative linear effect of age on
happiness in fixed-effect regressions.

In trying to explain the new puzzle of the negative age slope, we were able to
discount the likelihood of cohort and time effects: there simply is no sufficiently
strong time profile in the aggregate responses to explain the fixed-effect results
and indeed there is no time trend at all for first-time responses.

This left sample selection as the reason for the anomalously high age slope.
We confirmed that those who answer for the first-time showed a 85% smaller age-
profile in happiness. There indeed is a small decrease in happiness after age 18
and after about age 80, but no significant change between the ages of 25 and
75 for first-time responses. On the other hand, those who stayed in the panel
continuously reported lower levels of life satisfaction with the decline being 0.64
for those in the GSOEP for 19 years. This perfectly fit the fixed-effects regressions.

The two possible interpretations of this are that there is either a selection
of stayers on somewhat persistent time-varying happiness unobservables or that
those who keep answering the questionnaire become progressively more honest
about their actual, lower, level of satisfaction. If there is a selection on unob-
servables then this is problematic for the reliability of long panels and analyses
based on them. If individuals are untruthful for the first 19 years of respond-
ing to questionnaires then this more or less affects all the analyses in the field,
especially cross-sectional studies which make up the bulk of the literature. The
exact time profile of the happiness of the stayers (a virtually continuous decline)
slightly favours the notion of selection on time-varying unobservables because one
would have expected the effect of becoming open and honest to the interviewer to
gradually level off before 19 years.

Can we think of a reasonable third alternative explanation which is neither
damning for the collection of long representative panels or for the happiness field
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as a whole? We, frankly speaking, cannot think of one. The found effect of age
in fixed-effect regressions is simply too large and too out of line with everything
else we know to be believable. The difference between first-time respondents and
stayers and between the number of years someone stays in the panel doesn’t allow
for explanations based on fixed traits or observables. There has to be either a
problem on the left-hand side (i.e. the measurement of happiness over the life
of a panel) or on the right-hand side (selection on time-varying unobservables).
Future research will have to investigate whether similar problems arise with other
variables (such as, perhaps, health) and whether this issue is of similar importance
in other panel data sets.
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Appendix A: descriptive tables and regression tables.

The German Socio-Economic Panel (GSOEP) is a representative panel of the
German population. The first wave was only in the Federal Republic of Germany
in 1980, and includes former East Germany since 1990. It currently tracks about
20.000 individuals and 12.000 households. See Wagner et al. (1993) or Plug (1997)
for more detailed descriptions of the data.

Table 2 shows the sample means and standard deviations of all the variables
used in the paper. Tables 3 to 5 show the regression results for the 4 groups of
respondents looked at, differentiated by specification.
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Table 2: Sample averages in the GSOEP; N = 176,770 (all) and N = 18,821 (first-time)

Entire First-time
Sample Respondents

Mean s.d. Mean s.d.
overall life satisfaction (self-assessed) 7.16 1.85 7.45 2.01
age 44.26 16.91 38.35 17.28
age*age 224467 1659.88  1769.01 1577.34
In(household income) 8.20 0.53 8.16 0.51
male (1=yes) 0.49 0.50 0.49 0.50
level of education (years) 10.93 2.46 10.51 2.41
number of children in family 0.65 0.99 0.71 1.01
married (1=yes) 0.65 0.48 0.55 0.50
employed (1=yes) 0.47 0.50 0.44 0.50
non-participant in the labour-force (1=yes) 0.33 0.47 0.37 0.48
unemployed (1=yes) 0.04 0.20 0.04 0.21
average regional income (Euro) 4149.99 477.88  3980.37 332.64
own or purchasing dwelling (1=yes) 0.42 0.49 0.34 0.48
asset income (Euro) 2359.80 10700.08 1258.23 6706.26
imputed rent (Euro) 1484.61 2910.48 921.85 2134.08
current state of health (stated) 3.12 5.83 6.39 4.76
invalid (1=yes) 0.04 0.20 0.04 0.19
household member died this year (1=yes) 0.01 0.08 0.00 0.06
divorced (1=yes) 0.05 0.22 0.04 0.19
separated from partner (1=yes) 0.01 0.12 0.01 0.1
partner dead (1=yes) 0.06 0.24 0.05 0.22
just married (1=yes) 0.02 0.15 0.05 0.21
just divorced (1=yes) 0.00 0.07 0.00 0.06
just separated (1=yes) 0.01 0.11 0.01 0.08
partner just died (1=yes) 0.00 0.06 0.00 0.03
just had a baby (1=yes) 0.04 0.19 0.02 0.14
pregnant (1=yes) 0.01 0.1 0.01 0.01
just fired from job (1=yes) 0.02 0.12 0.00 0.07
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Table 3: The determinants of Life Satisfaction for West-Germans in the GOESP; Pooled Regression — entire sample, N =176,770

Age Age + Age2 Usual Suspects Usual Suspects+Health Kitchen Sink

Variable: coefficient t-value coefficient  t-value coefficient  t-value coefficient t-value coefficient  t-value
age -0.0059 22.68 -0.0217 15.69 -0.0541 32.8 -0.0600 36.77 -0.0454 25.64
age*age 0.0002 11.63 0.0005 29.2 0.0006 34.13 0.0005 25.39
income 0.4619 52.2 0.4420 45.91 0.4307 4453
male -0.0603 6.3 -0.0719 7.60 -0.0719 7.47
education 0.0249 13.7 0.0227 12.47 0.0204 11.17
number of children -0.0640 13.1 -0.0498 10.30 -0.0382 7.50
married 0.3106 27.9 0.2915 26.50 0.1180 7.65
employed 0.0650 4.8 0.0791 5.88 0.0688 5.1
non-participant -0.0033 0.2 -0.0027 0.19 -0.0305 2.14
unemployed -1.0076 42.3 -0.9508 40.37 -0.9225 38.37
regional income/100 -0.0110 11.24 -0.0104 11.15
home owner 0.0943 8.45 0.0956 8.58
asset income/1000 -0.0008 1.95 -0.0008 1.87
imputed rent/100 0.0030 15.60 0.0029 15.23
health -0.0228 30.42 -0.0231 30.71
invalid -1.2427 55.93 -1.2444 56.12
family death -0.3158 4.69
divorce -0.2558 10.63
separated -0.4539 11.26
partner dead -0.0468 1.84
just married 0.4061 13.70
just divorced 0.0474 0.75
just separated -0.4112 9.92
spouse just died -0.9895 10.55
just had a baby 0.1354 5.65
pregnant 0.2118 5.05
just fired from job -0.2747 7.86
constant 7.4165 602.43 7.7472  249.95 4.2642 53.5 4.8670 58.03 4.7469 56.33
R? 0.00 0.00 0.0481 0.07 0.08
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Table 4: The determinants of Life Satisfaction for West-Germans in the GOESP; Pooled Regressions — ages >21< 80, N = 160,332

Age Age + Age2 Usual Suspects Usual Suspects+Health Kitchen Sink

Variable: coefficient t-value coefficient  t-value coefficient t-value coefficient t-value coefficient t-value
age -0.0034  11.21 -0.0306  15.46 -0.07451 33.91 -0.0768 35.27 -0.0618  26.75
age*age 0.0003 13.89 0.0008 32.30 0.0008 33.73 0.0007  27.03
income 0.4759 50.35 0.4593 44.66 0.4479  43.41
male -0.1196  11.66 -0.1208 11.92 -0.1196 11.64
education 0.0286 15.13 0.0248 13.07 0.0224 11.78
number of children -0.0484 9.44 -0.0403 7.93 -0.0315 5.88
married 0.3373  29.39 0.3096 27.22 0.1531 9.61
employed 0.1442 9.86 0.1434 9.85 0.1303 8.96
non-participant -0.0204 1.32 -0.0127 0.83 -0.0458 2.94
unemployed -0.9302 37.63 -0.8791 35.91 -0.8539  34.21
regional income/100 -0.0120 12.07 -0.0120 12.01
home owner 0.1152 9.90 0.1173 10.09
asset income/1000 -0.0010 2.38 -0.0010 2.33
imputed rent/100 0.0029 14.43 0.0028 14.18
health -0.0233 30.01 -0.0237  30.40
invalid -1.1565 47.22 -1.1579  47.36
family death -0.3037 419
divorce -0.2193 9.01
separated -0.4069 10.02
partner dead -0.0029 0.11
just married 0.3976  13.19
just divorced 0.0618 0.98
just separated -0.3974 9.55
spouse just died -1.0887 10.87
just had a baby 0.1538 6.38
pregnant 0.2388 5.68
just fired from job -0.2663 7.45
constant 7.2962 502.70 7.8762 178.17 44076  50.67 5.0061 54.98 48739 53.19
R? 0.00 0.00 0.05 0.07 0.08
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Table 5: The determinants of Life Satisfaction for West-Germans in the GOESP; Fixed-effect Regressions — entire sample, N = 176,770

Age Age + Age2 Usual Suspects Usual Suspects+Health Kitchen Sink
Variable: coefficient  t-value coefficient t-value coefficient  t-value coefficient t-value coefficient  t-value
age -0.0398 50.43 -0.0166 6.60 -0.0328 -11.61 -0.0298 9.95 -0.0184 5.81
age*age -0.0003 9.71 -0.0001 -2.22 0.0000 0.74 -0.0001 2.40
income 0.2414 23.13 0.2750 23.67 0.2585 22.15
male
education -0.0017 -0.35 -0.0009 0.19 -0.0024 0.51
number of children -0.0255 -3.9 -0.0231 3.52 -0.0102 1.52
married 0.2385 14.95 0.2457 15.42 0.0327 1.37
employed 0.0991 6.69 0.1001 6.75 0.0925 6.24
non-participant 0.0214 1.46 0.0244 1.67 0.0150 1.00
unemployed -0.6623 -29.28 -0.6455 28.61 -0.6282 27.40
regional income/100 -0.0045 5.31 -0.0043 4.98
home owner 0.0115 0.71 0.0292 1.82
asset income/1000 -0.0003 0.64 -0.0004 0.78
imputed rent/100 0.0009 4.26 0.0008 3.80
health -0.0124 11.07 -0.0122 10.91
invalid -0.7192 29.20 -0.7296 29.65
family death -0.2978 5.24
divorce -0.0008 0.02
separated -0.3273 7.63
partner dead -0.1631 3.74
just married 0.3553 13.83
just divorced -0.0573 1.04
just separated -0.2858 7.96
spouse just died -0.9168 11.54
just had a baby 0.1127 5.55
pregnant 0.0541 1.37
just fired from job -0.1769 5.88
constant 8.9180 254.02 8.4541 142.62 6.6296 58.97 6.1697 49.82 6.1589 49.54
R? 0.00 0.00 0.0135 0.03 0.03
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Table 6: The determinants of Life Satisfaction for West-Germans in the GOESP; Pooled Regression — first time respondents, N = 18,821

Age Age + Age2 Usual Suspects Usual Suspects+Health Kitchen Sink

Variable: coefficient t-value coefficient  t-value coefficient  t-value coefficient t-value coefficient  t-value
age -0.0046 5.43 -0.0030 0.73 -0.0437 8.06 -0.0490 9.05 -0.0367 6.26
age*age 0.0000 0.40 0.0004 6.86 0.0005 8.17 0.0004 6.09
income 0.4720 16.06 0.4472 14.40 0.4414 14.13
male -0.0629 2.02 -0.0730 2.36 -0.0811 2.58
education 0.0296 4.66 0.0262 412 0.0242 3.78
number of children -0.0600 3.89 -0.0436 2.85 -0.0255 1.61
married 0.4189 11.28 0.3997 10.83 0.2359 4.74
employed 0.0501 1.07 0.0779 1.67 0.0759 1.62
non-participant -0.0581 1.26 -0.0497 1.08 -0.0565 1.23
unemployed -1.2065 15.26 -1.1363 14.46 -1.1409 14.38
regional income/100 0.0042 0.91 0.0029 0.60
home owner 0.1407 3.66 0.1348 3.50
asset income/1000 -0.0030 1.37 -0.0028 1.29
imputed rent/100 0.0023 2.66 0.0023 2.65
health -0.0065 1.98 -0.0074 2.22
invalid -1.3171 17.40 -1.3228 17.46
family death -0.3478 1.35
divorce -0.3366 3.81
separated -0.5037 3.67
partner dead -0.1496 1.66
just married 0.2765 3.56
just divorced 0.0996 0.43
just separated 0.0272 0.14
spouse just died -0.3384 0.71
just had a baby -0.1287 1.14
pregnant 0.2552 1.26
just fired from job 0.0198 0.09
constant 7.6261 213.61 7.5963 91.73 41537 15.68 4.2166 13.06 4.1449 12.81
R? 0.00 0.00 0.05 0.06 0.07
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