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Abstract

This paper estimates age-happiness profiles using alternative specifications

for age, period and cohort. It discusses the two main methods, fixed effects

and constrained generalised linear models, which are used to identify age

effects in the happiness literature. This paper will estimate and replicate the

findings of previous studies which have used restrictions on the coefficients

for age, period and cohort. This paper also proposes an alternative way of

identifying the effects of age, period and cohort. Instead of imposing restric-

tions on the vector of parameters, it explores the discrete nature of the data

and redefines age so that age, period and cohort effects can be estimated,

even at the individual level. It relies on the fact that not all individuals are

born/interviewed in the same day, which creates an exogenous source of age

variation within the same birth year cohort. Once linear effects of age, period

and cohort are accounted for this way, and once fixed effects can separably

identify age and period effects, age-happiness profiles estimated using OLS.

fixed effects or ordered probit fixed effects differ from those already found in

the literature.

JEL classification: D69, D84, I30
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1 Introduction

The happiness literature is now well-established in Economics. Easterlin

(1974) explained the paradox of the low time series correlation between av-

erage GDP per capita and average happiness for any one country. When

a country gets richer, that does not seem to increase individual satisfaction

on average. This paradox was confirmed by cross sectional studies, from

which Veenhoven (1991) was one of the first and most exhaustive, which

showed that richer countries did not necessarily report higher average sat-

isfaction levels than poorer countries. This may be because of differences

in income inequality across countries and over time, when gains from in-

come have a lower effect on happiness (in magnitude) than similar losses

(as suggested by Kahneman & Tversky, 1979). Alternatively, this can be

explained by rising aspirations and expectations, which offset any objective

improvements in standards of living, neatly described as a hedonic treadmill

by Brickman et al. (1978). The relative nature of happiness encouraged sev-

eral individual level longitudinal studies to understand the determinants of

happiness (see e.g. Helliwell, 2002; Ferrer-i-Carbonell & Frijters, 2004, for a

review), and to understand the extent to which happiness is driven by changes

in income. The analysis of happiness at the individual level in longitudinal

studies proliferated and age-happiness profiles became a key parameter of

interest in validating the focus Economics has had on income.

Age-happiness profiles are also important per se. Longevity is increas-

ing and it is important to evaluate how happy older people are likely to be.

Wilson (1967) concluded that younger age had a positive impact on hap-

piness. Most studies in Psychology often find that age has no impact on

happiness at all, which is consistent with the hedonic treadmill theory. The

Economics literature has often produced a U-shaped age-happiness profile,

where the dip is around the age 50 (for a review of the literature on age-

happiness profiles, see Frijters & Beatton, 2008; Clark, 2002). While this

paper does not aim to explain the reasons why happiness changes with age,

it is worth speculating about what the age-happiness profile tells us, and

which shape we should expect it to have. One can think of younger ages

as moments in life when the opportunity set of individuals is largest, and in
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this sense, it is expected that younger people, with more choice, would be

happiest. On the other hand, uncertainty and high expectations may play

a large role in individual decision making and well-being, so that we should

expect older people, for whom uncertainty has dissipated and expectations

have been updated, to be happiest. Easterlin (2001) suggests that this pat-

tern reflects unfulfilled overoptimistic expectations of the young, who adapt

to present circumstances later in life.

Results seem to depend not only on the methodology used, which may

explain the differences between studies in Psychology and Economics, but

within Economics, they may also depend on other covariates and estimation

methods. Even though age is by nature exogenous and each individual fixed

effect is orthogonal to age by definition, age is associated with particular life

events which have an impact on happiness. There is a vast literature showing

how happier people are more likely to be employed and to have higher earn-

ings, or more likely to get married and live longer. However, most studies in

this literature have not accounted for fixed-effects. Exceptions include Clark

(2002); Frijters & Beatton (2008); Winkelmann & Winkelmann (1998) who

then find a strong negative relation between age and happiness, even though

age and time effects cannot be dissociated.

Frijters & Beatton (2008) and Clark (2002) suggest that cohort effects

may underlie the relation between age and happiness. While Frijters & Beatton

(2008) argues that cohorts are “just a missing aggregate variable specific to

an age-group but where we do not know what the missing variable is”, other

authors recognise that cohort effects are the true essence of social change (e.g.

Yang et al., 2008; Cribier, 2005). The author of this paper tends to agree

more with the second view, where age effects capture lifecycle regularities we

observe across time (and actually not just the cumulative effect of life events

which tend to happen at particular stages of one’s life), cohort effects cap-

ture the evolving social context whose impact affect individuals in different

stages of their lifecycle differently. Identifying both effects, and separably

from each other, is then a key aspect of research in social sciences. Age and

cohort effects are difficult to account for when time effects also exist, due to

the linear dependence between the three variables. A lot of work has been

done in Epidemiology, Demography and Sociology to analyse such models.
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In these areas, the two most common approaches are constrained generalised

linear models (CGLIM) and the intrinsic estimator (see e.g Yang et al., 2008,

for a review of this literature). CGLIM often specify an outcome variable as

a linear function of age, cohort and period variables, and then impose some

constraints on the vector of parameters. These constraints are arbitrary and

are needed because the model is underidentified. The intrinsic estimator de-

composes the effect of the three variables into a full rank parameter vector

space b0 and a vector which defines the linear dependence between the three

variables B0 and which is thus unrelated to the outcome variable. The full

rank coefficient vector is assumed orthonormal to B0, so that it is invariant

to the selection of constraints on B0. So in effect, this methodology also

imposes constraints on the parameters of our model, indirectly by assuming

orthonormality.

In the economics literature, often cohorts are not accounted for or are

defined as larger intervals of time than age or period (this falls under the

CGLIM category of models which in this case assumes equality of cohort

coefficients within a certain time interval). This works well if the changes

in the experiences of different cohorts which would be relevant in happiness

studies occur gradually and slowly over time, such as political and economic

stability, life expectancy, social protection, and so on. However, if we define

birth cohorts as ten-year intervals of birth years, we also expect their coef-

ficients to be small and statistically insignificant because the years included

in each interval are arbitrary, and so is the change from one interval to the

next. What is more, Holford (1983) has shown how if the linear effect of

all three variables is important, using unequally spaced intervals amongst

the three variables can result in saw-tooth underlying effects, which are very

difficult to explain. Other studies have assumed linear cohort effects were

zero and estimated higher order effects. Needless to say, if the linear effect

is not zero, higher order effects will be biased. other studies have used fixed

effects to estimate age effects because the year of birth is a time invariant

variable at the individual level. However, fixed effects does not separate age

from period effects, so age effects are also biased. This paper will replicate

the most common specifications of age, cohort and period effects in the eco-

nomics literature and also proposes an additional method which estimates
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linear, as well as nonlinear, effects of age, period and cohort, when all three

variables are defined in yearly intervals.

Our measure of age exploits the discreteness of the data and the fact

that not all individuals are born/interviewed in the same day. As such,

some individuals have had their birthday by the time of the interview while

others have not. It is then possible to observe individuals belonging to the

same birth year cohort with different ages purely due to exogenous reasons.

This creates an exogenous source of age variation within the same birth

year cohort, which breaks the linear dependence between the three variables.

These linear effects, as well as nonlinear effects are thus identified with very

few parametric assumptions, even at the individual level. We also try to

separate the importance of other confounding factors in the age-happiness

profile, such as attrition and unobserved heterogeneity. Results do differ with

this method, and both attrition and unobserved heterogeneity matter in the

estimation of age-happiness profiles.

The next section describes the linear dependence problem and how linear

effects of all three factors are identified. If these variables were measured

continuously, and not in yearly brackets, surely the linear dependence prob-

lem would subsist. However, we argue that this redefinition of age is a better

measure of age and also allows for linear effects of age, year and cohort to

be separately identified. Section 3 describes the data and how sample de-

sign of GSOEP facilitates this study. Section 4 estimates the age-happiness

profile using alternative methods and discusses the results while Section 5

concludes.

2 Identifying the effects of age, period and

cohort

We are interested in identifying the effects of age a, cohort c and period t on

individual subjective well-being h. For individual i, these three factors are

however linearly dependent as follows:

ait = t− ci (1)
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If h is well described by a general function f (a, c, t) and an additively

separable error term u, Eq. 1 implies:

hact = f(a, c, t) + u = f(act, t− act, t) + u = g(act, t) + uct (2)

Even if we would like to estimate the impact of age on happiness by

conditioning the analysis on cohort and period, Eq. 2 shows that the initial

happiness equation f can always be rewritten as a function of age and either

period or cohort. To see the implications of this, let hz represent the partial

derivative of h with respect to z, z = a, c, t. Eqs. 1 and 2 then show that the

linear effect of age on happiness ha equals ga = gt. This is because age and

time grow at the same rate, for any given cohort. If birth cohort is omitted

however, estimated effects of age will be biased in the following way:

E (ga| t) = E (fa| c, t)− E (fc| t, a) , (3)

From Eq. 3, we see that, if the birth cohort effects are positive (negative),

the age effect is underestimated (overestimated).

Identifying age, cohort and period effects is an issue that arises in several

different contexts. Examples include the analysis of the incidence of partic-

ular infectious diseases (e.g. Holford, 1983; Clements et al., 2005), changes

in national savings ratios (e.g Deaton & Paxson, 1999), scientific productiv-

ity of researchers and vintage capital model of trucks or personal computers

(e.g. Hall et al., 2005), wage structure and college premium (e.g. Welch, 1979;

MaCurdy & Mroz, 1995; Card & Lemieux, 2001; B. Fitzenberger & Schnabel,

2001), human capital and early career choices (e.g. Card & Lemieux, 2000)

and job satisfaction (e.g. Jurges, 2003). Different studies adopt different

identification strategies. The most common type of assumption specifies

each of the three variables as polynomials and restricts some of their coef-

ficients1. B. Fitzenberger & Schnabel (2001); Jurges (2003); Holford (1983);

Clements et al. (2005) assume the linear effects of one of the factors is zero.

They then estimate higher order effects of all three factors, and their in-

teractions. Simpler models will assume that interactions between all three

1See MaCurdy & Mroz (1995); Hall et al. (2005) for good reviews.
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factors are not important and estimate an additively separable model. This

model either omits the linear effect of one of the factors, or excludes that fac-

tor from the specification altogether (Deaton & Paxson, 1999). All of these

specifications have so far defined age, cohort and year in equally spaced

intervals of the same length. Other authors have however proposed an ad-

ditively separable model where the length of the observation periods of the

three factors is no longer the same (see e.g. Card & Lemieux, 2000, 2001;

Hall et al., 2005). However, Holford (1983) shows that using a model where

age, cohort and period are modeled in intervals of different length can lead

to a saw-tooth profile of our parameter of interest. Finally, a less common

assumption was used in e.g. Welch (1979) and Berger (1985), where cohort

effects would be fully characterised by a function of cohort size. This ap-

proach relies on having a sufficient statistic for one of the factors available,

which may be difficult when our variable of interest is general satisfaction.

Alternatively, other authors have used an instrumental variable approach

(see e.g. Heckman & Robb, 1985). They propose identifying a variable that

affects the dependent variable but, in the long run, is only correlated with

one of the factors. In the context of happiness studies, this instrumental vari-

able also proves to be difficult to find. In this paper, we compare different

specifications of age, cohort and period effects in a linear regression model.

We further propose a way of estimating all linear effects when age, cohort

and period are defined in equally spaced intervals. To do so, and because data

are observed on a yearly basis, age a has been redefined as completed years

of life while the definition of birth cohort and period remain the same. If an

individual has had his birthday by the time the data are recorded, he is t− c

years old. If his birthday happens later in the year, he is just t−c−1 years old.

Hence, as the usual measure of age in yearly longitudinal surveys, completed

years of life will also be augmented by 1, but not for all individuals as soon

as the calendar year changes. Depending on the exact time of the interview,

individuals belonging to the same birth cohort have different completed ages

in any given moment in time. This exogenous variation in age breaks the

linear dependence between age, cohort and time, even at the individual level.

This definition allows Eq. 1 to hold exactly for those whose birthday happens

in the day of the interview. On the contrary, the usual definition of age is
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only close to the true relation for those who happen to be born in the first

days of the year and the error increases with the lateness of the day of birth.

Take individuals born in 1978 and in 1979 being observed in 1980. According

to Eq. 1, individuals born in 1978 are all 2 years old and those born in 1979

are all 1 year old. However, individuals can have any age in the interval

]0,2[ if they are born in 1979 or any age between ]1,3[ if they are born in

1978. Our redefinition of age would assign completed years of either 0 or 1

to individuals born in 1979 and completed years 1 or 2 to individuals born

in 1978.

You may argue that defining age as completed years of age is as arbitrary

as defining it the usual way (which is the right way in continuous time).

However, this definition breaks the linear dependence between the 3 variables,

and has smaller measurement error.

To make this argument more precise, lets define the exact age at the time

of the interview as

agetrue = beginning current year + s - ( beginning birth year + b ),

where s stands for the moment of the interview and b is the moment of

birth. Both variables are defined as a fraction of a given year and they are

both defined in a unit interval, e.g. s, b ∈ [0, 1], where 0 means the beginning

of a year and 1 the end of a year. While it is not controversial to assume

b ∼ U (0, 1), it is assumed that the moment of the interview is also equally

likely in any day of the year for the sake of illustration, so that s ∼ U (0, 1).

When age is defined as usual, i.e., as ageusual = current year - birth year,

the underlying error is

errorusual = b− s ∈ [−1, 1]

Given the assumptions made on b and s, we know this error has zero

mean and variance 1
6
2.

2The joint density of b − s is f (b− s) = 1 − |b− s|. Hence the ex-

pected value of the error associated with the usual definition of age is E (

errorusual ) =
∫ 1

−1
(b− s) [1− |b− s|] db−s = 0 and the variance is Var(errorusual ) =
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However, when age is defined as completed years only, that is

agecompleted =

{
current year - birth year - 1 if s � b

current year - birth year if s > b
(4)

the underlying error is

errorcompleted =

{
b− s− 1 if s � b

b− s if s > b
∈ [−1, 0] (5)

This error has mean −1
2
and variance 1

18
. This paper thus proposes a

biased but lower variance estimator of age3, which breaks the linear depen-

dence between age, period and cohort, even at the individual level. All it

requires is for the moment of the interview to sometimes happen before, and

other times happen after each individual’s birthday.

3 Data

The German Socio-Economic Panel (GSOEP) records, for most respondents,

both the date of birth of the interviewees and the date in which interviews

are held. It can happen that in a given calendar year t, individuals born in

the same year and thus belonging to the same birth cohort c have different

completed years when interviewed, depending on whether they have had

their birthday by the time of the interview. Hence age is defined as in Eq. 4.

As discussed in the previous section, this definition of age seems more

natural given the discreteness of the data. If age is just defined as t − c, it

is augmented by 1 just because the calendar year changed. This applies to

all individuals, whether they are exactly t− c years, t− c− 365 days minus

almost 6 hours old or t − c + 365 days and almost 6 hours old. By using

the definition in Eq. 4, age effects are not confounded with artificial “year-

shifting” effects. These are identified as long as the time of the interview∫ 1

−1 (b− s)
2
[1− |b− s|] db−s =

1
6 .

3The expected value was computed by solving E (errorcompleted) =

E [(b− s)− 1| b− s � 0]P (b− s � 0) + E [b − s| b− s < 0]P (b− s < 0), and similarly

for the variance.
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is purely exogenous. Individuals interviewed after and before their birthday

should be identical in all except their number of completed years.

Unfortunately, only the month of birth is observed while the day of birth

would provide a more accurate definition of age. In practice, age ends up

being defined as t − c − 1 if the day of the interview is prior to the 15th of

the month of birth and t− c thereafter.

Figure 1 shows how interviews are spread throughout the year. Indeed,

although they tend to be more concentrated in the first quarter, there is

some variation in the month of the interview. One source of variation is

purely exogenous and stems from the fieldwork design4. However, there are

households being contacted more than once so that their interviews tend to

be carried out later in the year. If these individuals are a selected sample,

retrials can undermine this identification strategy. For this reason, we also

carry out the analysis excluding the individuals interviewed later in the year.

We also run fixed effects estimation of happiness equations to account for

unobserved heterogeneity.

0
10

00
20

00
30

00
40

00
50

00
A

ve
ra

ge
 in

te
rv

ie
w

s 
in

 e
ac

h 
m

on
th

1 2 3 4 5 6 7 8 9 10 11 12
month

Figure 1: Average number of interviews conducted in each month over the 20-year

period

Happiness is measured by the self-reported general satisfaction variable

4I thank Jan Goebel from DIW Berlin for all the information regarding this issue.
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in the GSOEP. Interviewees are asked every year, at the end of the question-

naire, the following question:

And finally, we would like to ask you about your satisfaction with

your life in general. Please answer by using the following scale,

in which 0 means totally unhappy, and 10 means totally happy.

How happy are you at present with your life as a whole?

It is a discrete variable taking 11 integer values from 0 to 10.

Table 1 shows a cohort table with the sample we analyse. It represents

average happiness level for individuals with a particular age in a particular

year. Each row shows the evolution of the happiness mean at a given age,

across time. With the usual age definition, each cell would correspond to a

different cohort, all observed at a particular age, but this need not be the

case with our definition. Each column reads cross sectional values for all

ages in a given period. Kermack et al. (1934) notes that lifecycle trends are

observed diagonally for each cohort. Again, with our definition, this is not

necessarily the case because age does not increase by 1 between interviews, as

the evolution across any diagonal assumes for each cohort. As an illustration,

we signal in bold the possible ages an individual who is 20 years old in 1986

and another who is 41 in 1985 can have in the following years. This thus shows

that we can identify age, cohort and period effects, even at the individual

level. A cohort is now followed along a thick diagonal and not a line diagonal.

10



T
a
b
le

1
:
A
ve
ra
ge

H
ap

p
in
es
s
fo
r
al
l
(a
g
e,
pe
ri
od
)
co
m
b
in
a-

ti
on

s
-
C
oh

or
t
T
ab

le

y
ea
r
o
f
su
rv
ey

1
9
8
5

1
9
8
6

1
9
8
7

1
9
8
8

1
9
8
9

1
9
9
0

1
9
9
1

1
9
9
2

1
9
9
3

1
9
9
4

1
9
9
5

1
9
9
6

1
9
9
7

1
9
9
8

1
9
9
9

2
0
0
0

2
0
0
1

2
0
0
2

2
0
0
3

2
0

7
.2
6

7
.2
0

7
.3
0

7
.2
4

7
.3
8

7
.2
9

7
.0
6

6
.9
5

7
.0
2

7
.2
5

7
.1
4

7
.1
9

7
.2
8

7
.1
1

7
.3
2

6
.8
6

7
.0
7

7
.1
0

6
.9
9

2
1

7
.2
8

7
.4
9

7
.2
2

7
.2
6

7
.3
0

7
.3
7

7
.2
3

6
.9
9

7
.0
1

6
.9
8

7
.0
5

7
.2
4

7
.2
3

7
.0
4

7
.2
0

7
.1
9

7
.1
4

6
.8
9

7
.1
8

2
2

6
.8
3

7
.3
3

7
.1
8

7
.1
8

7
.5
0

7
.5
0

7
.0
4

6
.9
0

6
.9
6

6
.9
7

7
.1
9

7
.2
1

7
.1
7

7
.2
4

7
.2
1

7
.2
8

7
.2
1

6
.8
2

6
.9
3

2
3

7
.0
6

7
.4
4

7
.2
1

7
.1
9

7
.1
4

7
.4
0

7
.2
0

7
.1
2

7
.1
1

7
.0
8

7
.0
4

6
.9
8

7
.1
8

7
.0
7

7
.2
7

6
.9
6

7
.1
8

7
.2
1

6
.9
3

2
4

7
.5
8

7
.2
8

7
.2
8

7
.0
9

7
.3
2

7
.3
6

7
.3
0

6
.9
6

6
.9
4

7
.0
7

7
.0
0

7
.0
5

7
.0
7

7
.1
1

7
.1
5

7
.3
8

7
.2
0

7
.1
5

7
.1
0

2
5

7
.2
2

7
.5
4

7
.2
4

7
.1
5

7
.0
4

7
.5
8

7
.1
3

7
.1
8

7
.2
0

7
.0
5

7
.0
3

7
.0
6

7
.0
8

7
.1
2

7
.0
9

7
.1
4

7
.3
3

7
.2
3

6
.9
6

2
6

6
.8
9

7
.5
5

7
.2
4

7
.1
3

7
.0
3

7
.3
6

6
.8
9

7
.1
1

7
.1
1

7
.0
7

7
.1
1

7
.2
0

6
.9
4

7
.1
6

7
.0
9

7
.1
8

7
.0
3

7
.0
5

7
.0
3

2
7

7
.2
6

7
.0
5

7
.1
6

7
.2
2

7
.1
0

7
.4
9

6
.8
9

6
.9
1

6
.9
3

7
.0
2

7
.1
2

7
.1
2

7
.0
0

7
.2
7

7
.3
8

7
.0
1

7
.1
9

6
.9
4

6
.8
0

2
8

7
.1
8

7
.1
9

6
.9
7

7
.1
4

7
.2
8

7
.3
9

6
.9
5

6
.9
9

7
.0
5

6
.9
7

7
.1
0

7
.1
0

6
.8
7

7
.1
6

7
.2
7

7
.3
4

7
.1
8

7
.1
6

7
.1
0

2
9

7
.2
5

7
.3
0

7
.2
6

7
.0
1

7
.1
5

7
.4
4

6
.8
7

6
.9
3

6
.8
7

6
.8
3

6
.8
9

6
.9
8

7
.1
1

7
.0
4

7
.1
3

7
.1
2

7
.3
4

6
.9
7

6
.9
4

3
0

7
.2
3

7
.3
0

7
.2
5

7
.1
0

6
.9
8

7
.3
1

6
.9
1

6
.8
6

6
.9
3

6
.8
9

6
.9
7

6
.9
9

6
.8
1

7
.1
0

7
.1
5

7
.1
9

7
.1
2

7
.0
8

7
.0
1

3
1

7
.2
4

7
.2
6

7
.1
4

7
.1
3

7
.2
5

7
.1
1

6
.8
7

6
.9
2

6
.8
3

7
.0
0

6
.9
2

7
.1
1

6
.8
4

7
.0
4

7
.2
0

7
.0
3

7
.2
4

7
.1
9

7
.1
1

3
2

7
.4
2

7
.3
1

7
.0
5

7
.0
9

7
.0
8

7
.3
8

6
.6
6

6
.7
1

6
.8
1

6
.6
7

7
.0
8

6
.8
8

6
.7
8

6
.8
7

7
.1
0

7
.1
2

7
.0
4

7
.0
0

7
.0
1

3
3

7
.1
0

7
.4
7

7
.3
4

7
.1
9

7
.0
2

7
.2
4

6
.8
8

6
.6
4

6
.7
8

6
.8
7

6
.8
7

6
.9
6

6
.7
6

6
.9
2

7
.0
5

7
.0
3

7
.1
5

6
.9
5

6
.8
9

3
4

7
.1
9

7
.2
8

7
.2
2

7
.2
1

7
.1
8

7
.1
8

6
.7
2

6
.9
0

6
.6
9

6
.5
6

6
.8
7

6
.8
8

6
.7
5

6
.8
9

7
.0
1

7
.1
1

7
.1
4

7
.0
7

6
.8
0

3
5

7
.3
3

7
.4
0

7
.0
4

7
.1
8

7
.0
8

7
.3
6

6
.7
6

6
.7
7

6
.9
4

6
.6
6

6
.9
6

7
.0
0

6
.7
0

7
.0
8

6
.9
2

6
.9
0

7
.0
5

6
.9
9

6
.8
2

3
6

7
.3
6

7
.4
1

7
.1
0

6
.8
9

7
.0
1

7
.4
2

6
.6
7

6
.7
7

6
.6
8

6
.7
6

6
.9
0

6
.9
8

6
.8
8

6
.8
0

6
.9
1

7
.0
3

7
.0
3

6
.8
2

6
.9
6

3
7

7
.4
4

7
.3
3

7
.1
5

7
.1
2

7
.1
5

7
.3
2

6
.9
5

6
.7
4

6
.7
2

6
.4
7

6
.9
0

6
.7
5

6
.9
3

6
.9
4

6
.8
6

6
.9
3

6
.9
7

6
.8
3

6
.9
3

3
8

7
.0
4

7
.3
0

7
.1
4

7
.2
8

7
.0
0

7
.1
1

6
.8
7

6
.9
1

6
.8
7

6
.7
7

6
.6
6

6
.9
6

6
.6
7

6
.9
3

7
.0
0

6
.8
8

7
.0
2

6
.8
8

6
.8
0

3
9

7
.1
5

7
.1
8

7
.1
0

7
.1
7

7
.0
6

7
.2
4

6
.6
0

6
.7
1

6
.9
3

6
.7
0

6
.8
6

6
.6
0

6
.8
7

6
.7
6

7
.0
4

7
.0
2

7
.0
3

6
.9
0

6
.6
8

C
o
n
ti
n
u
ed

o
n
n
ex
t
p
a
g
e

11



T
a
b
le

1
–
co
n
ti
n
u
ed

fr
o
m

p
re
v
io
u
s
p
a
g
e

y
ea
r
o
f
su
rv
ey

4
0

7
.2
6

7
.1
2

7
.0
6

6
.7
5

7
.2
3

7
.4
3

6
.6
8

6
.7
6

6
.7
9

6
.8
0

6
.7
7

6
.7
5

6
.4
3

6
.8
5

6
.8
4

6
.9
0

6
.9
1

6
.6
4

6
.8
8

4
1

7
.1
9

7
.2
0

6
.9
8

7
.3
3

7
.2
8

7
.5
4

6
.9
6

6
.7
0

6
.8
2

6
.6
8

6
.8
5

6
.6
8

6
.5
8

6
.6
0

6
.9
3

6
.7
9

6
.8
9

6
.7
2

6
.7
3

4
2

7
.2
4

7
.2
7

7
.0
3

7
.2
3

7
.4
3

7
.2
1

7
.1
0

7
.1
0

6
.6
9

6
.8
5

6
.6
8

6
.7
2

6
.6
1

6
.7
8

6
.5
7

6
.7
3

6
.8
1

6
.7
8

6
.5
1

4
3

7
.3
2

7
.1
4

6
.9
6

6
.9
5

7
.1
2

7
.2
3

6
.7
7

6
.9
4

6
.9
5

6
.6
8

6
.7
0

6
.7
6

6
.7
2

6
.7
6

6
.6
7

6
.6
1

6
.8
8

6
.6
5

6
.4
5

4
4

7
.1
1

7
.2
4

7
.1
6

7
.1
3

6
.6
7

7
.4
2

6
.8
6

6
.7
7

6
.6
2

6
.8
1

6
.6
7

6
.6
9

6
.4
5

6
.7
4

6
.6
3

6
.7
5

6
.5
2

6
.7
4

6
.4
6

4
5

7
.3
4

7
.1
2

7
.2
2

6
.9
1

6
.7
7

7
.0
4

6
.9
3

6
.9
7

6
.7
3

6
.8
4

6
.8
2

6
.7
3

6
.6
0

6
.6
7

6
.8
5

6
.6
7

6
.7
0

6
.3
2

6
.6
0

4
6

7
.1
7

7
.3
2

6
.8
8

6
.9
7

7
.0
4

7
.1
9

6
.7
4

6
.9
6

6
.7
5

6
.4
9

6
.9
1

6
.6
6

6
.7
2

6
.6
7

6
.4
8

6
.6
2

6
.5
6

6
.6
8

6
.2
6

4
7

7
.3
3

6
.9
7

7
.1
2

6
.9
4

7
.1
8

7
.1
1

6
.7
7

6
.8
1

6
.9
2

6
.8
2

6
.5
5

6
.7
9

6
.5
7

6
.6
7

6
.7
4

6
.4
7

6
.7
7

6
.6
0

6
.4
3

4
8

7
.2
0

7
.2
1

6
.9
9

7
.1
3

7
.0
8

7
.2
2

6
.8
7

6
.6
4

6
.7
7

6
.9
3

6
.7
0

6
.6
4

6
.7
1

6
.5
2

6
.8
8

6
.6
7

6
.5
8

6
.5
1

6
.2
6

4
9

7
.2
5

7
.2
3

7
.0
4

6
.9
3

7
.0
3

7
.2
1

6
.6
3

6
.7
4

6
.5
4

6
.7
9

6
.9
2

6
.6
7

6
.5
2

6
.6
8

6
.7
4

6
.8
3

6
.5
5

6
.3
3

6
.1
8

5
0

7
.4
2

7
.0
2

7
.0
7

7
.0
6

6
.9
4

7
.2
7

6
.8
9

6
.6
9

6
.6
9

6
.4
6

6
.7
2

6
.6
9

6
.4
2

6
.5
4

6
.5
2

6
.6
6

6
.8
4

6
.3
3

6
.3
4

5
1

7
.0
3

7
.0
7

6
.6
9

7
.0
1

7
.0
9

7
.2
7

6
.8
9

6
.7
0

6
.5
6

6
.8
0

6
.4
8

6
.9
2

6
.6
5

6
.3
4

6
.6
8

6
.3
4

6
.7
7

6
.6
8

6
.4
1

5
2

6
.6
9

6
.9
9

6
.9
9

6
.7
1

7
.0
4

7
.0
8

6
.8
5

6
.8
2

6
.7
0

6
.6
4

6
.6
5

6
.4
5

6
.5
4

6
.6
9

6
.5
4

6
.4
8

6
.5
4

6
.6
6

6
.5
8

5
3

6
.9
5

7
.0
4

6
.8
9

6
.9
9

6
.6
4

7
.1
3

6
.7
1

6
.7
6

6
.7
5

6
.5
9

6
.7
0

6
.7
0

6
.2
3

6
.7
4

6
.6
8

6
.4
9

6
.4
2

6
.3
9

6
.5
9

5
4

7
.0
9

7
.0
4

6
.6
2

6
.9
0

6
.8
3

6
.7
1

6
.4
3

6
.7
7

6
.6
3

6
.7
4

6
.5
5

6
.6
7

6
.4
1

6
.4
1

6
.7
1

6
.7
5

6
.8
1

6
.3
1

6
.4
7

5
5

7
.4
6

7
.0
9

6
.9
6

6
.8
6

6
.8
6

7
.0
4

6
.6
1

6
.7
2

6
.5
9

6
.7
5

6
.5
2

6
.5
2

6
.6
9

6
.7
2

6
.4
6

6
.7
5

6
.8
0

6
.5
8

6
.1
9

5
6

7
.3
1

7
.4
4

7
.2
0

7
.1
5

6
.8
7

6
.9
5

6
.9
3

6
.5
6

6
.6
3

6
.4
6

6
.7
1

6
.5
7

6
.4
7

6
.6
4

6
.7
6

6
.4
1

6
.7
1

6
.7
7

6
.5
4

5
7

7
.2
6

7
.2
5

7
.3
4

6
.6
2

6
.9
9

6
.9
7

6
.5
1

6
.7
3

6
.7
5

6
.6
4

6
.6
4

6
.6
4

6
.5
9

6
.6
8

6
.6
6

6
.6
9

6
.4
1

6
.5
5

6
.4
7

5
8

7
.1
3

7
.2
6

7
.2
2

7
.2
3

6
.7
7

7
.2
4

6
.8
9

6
.7
0

6
.7
6

6
.4
9

6
.7
4

6
.6
8

6
.5
5

6
.6
4

6
.6
4

6
.5
7

6
.9
7

6
.3
7

6
.4
8

5
9

7
.5
0

7
.1
4

7
.1
2

7
.2
6

7
.0
9

6
.9
9

7
.0
2

6
.9
1

6
.4
9

6
.9
2

6
.6
6

6
.8
8

6
.6
9

6
.5
5

6
.6
2

6
.4
5

6
.6
3

6
.6
8

6
.4
0

6
0

7
.2
3

7
.6
6

7
.3
8

7
.0
8

7
.2
5

7
.5
0

7
.0
2

7
.1
3

6
.7
9

6
.4
7

6
.8
2

6
.6
5

6
.9
2

6
.9
7

6
.7
0

6
.7
3

6
.8
5

6
.3
9

6
.5
1

12



Table 1 shows that average happiness is larger for younger cohorts than

for older cohorts, at any moment in time. Figure 2 shows the lifecycle mean

happiness for different cohorts and the overall happiness profile. The cohort

specific lifecycle curves are not horizontal shifts of each other, nor are they

parallel to the pooled sample’s. Instead, both the mean and the variance

around average happiness vary across cohorts. Cohort specific effects also

tend to be decreasing, even if not all, whereas the pooled profile tilts back up

at the end, producing a U-shape curve so often found in the literature (see

e.g. Ferrer-i-Carbonell & Frijters, 2004). This suggests that cohort effects

are likely to be important and excluding them from a happiness equation is

likely to bias the estimates of the impact of age and year.

6
7

8
G

en
er

al
 S

at
is

fa
ct

io
n

20 30 40 50 60
age

Cohort born in 1979 Cohort born in 1969
Cohort born in 1959 Cohort born in 1949
Cohort born in 1939 Cohort born in 1929
Pooled Satisfaction

Figure 2: The happiness profile in age, following different cohorts

4 Estimation Results

This section shows the results of estimating happiness equations which spec-

ify age, cohort and period effects in different ways. Age is defined as in

Eq. 4, calendar time is as usual the year of the interview, and cohort is also

as usual the individual year of birth. We have also included some of the most

13



common covariates in happiness studies. These are gender, bundesland, na-

tionality, marital status, number of members in the household, educational

diploma, labor force status, household income and self-reported satisfaction

with health. The latter is a categorical variable ranging from 0 to 10, where

10 represents full satisfaction with health and 0 complete dissatisfaction.

In order to guarantee enough observations per cell, the sample is re-

stricted to individuals of Turkish, Balkan5, East German or West German

background, and who stay in their initial bundesland throughout the sam-

ple period. Those who are still in schooling, on maternity leave, have been

drafted or only have a very sporadic source of income are also excluded. Mar-

ried but separated individuals are not accounted for either. Individuals are

only followed after they have completed their 20 years of age and only until

they reach 60 years of age. This is to prevent an over-representation of older

individuals in the sample.

Table 2 presents the OLS estimation results. The first six columns show

the results of basic specifications which do not include additional covari-

ates. Column I shows the most common specification of happiness equations

where cohorts are omitted, the age effect is modeled with a quadratic function

and year dummies are included. Column II adds cohort effects by assum-

ing constant cohort effects within 5-year intervals, as in Card & Lemieux

(2001). Column III is a simplified version of B. Fitzenberger & Schnabel

(2001) which models all three variable effects using cubic polynomials and

assumes the cohort linear effect is zero. Column IV further includes the

linear cohort effect so that we can compare and analyse the consequences

of omitting the cohort linear effect. Columns V and VI use cohort and pe-

riod dummies, but the former models age using a quadratic function while

the latter uses age dummies. Column V is used to understand how much

of the differences we observe between our estimates of the age and squared

age coefficient are due to poor accounting for cohort effects while column VI

tells us whether the quadratic approximation is a good one. Columns VII -

XII repeat the first 6 columns but include the additional covariates. Robust

standard errors are computed and errors are clustered at the individual level.

5The countries that used to form Yugoslavia are also grouped into one category, again

for sample size considerations.
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Results are striking. While the benchmark model yields the usual U-shape

happiness profile with respect to age, with the inflexion point outside our age

range, all other specifications suggest an increasing profile. The quadratic

specification seems to be forcing a hump which the age dummies do not

confirm. When we use age dummies, the age-happiness profile is increasing.

When we add cohort 5-year interval dummies, cohort effects do not seem

to vary much, which is to be expected given the arbitrariness of the cutoff

points. However, cohort polynomials or dummies do point to statistically

significant positive cohort effects, so that individuals born later are on average

happiest. The linear cohort effect added to column III in column IV proves to

be significant and both the magnitude and the significance of the coefficients

on the remaining cohort terms change. Time effects are also statistically

significant, so that all three effects seem to independently matter greatly in

happiness studies. When we add regressors, all effects become less significant

and smaller in magnitude, but the same shift in the pattern subsists, once

we adequately account for cohort effects.

The estimates of the additional covariates do not yield surprising results6.

Household net income has a very significant albeit small impact on happiness.

The divorced individuals fare worst and the widowed are worse off than

single individuals, even though age is in the equation. Households with 4

members or more are doing poorly, even after conditioning on income. The

unemployed are the least happy group while the Full-time workers and the

retired individuals are the happiest. Men are significantly less happy than

women. Similar to other studies, educational differences are not consistently

significant. There are also important regional and nationality differences.

Health is the most important factor in explaining happiness.

All in all, estimating a happiness equation with age redefined and with-

out conditioning on year of birth still yields a robust U-shape profile (but

with an inflexion point outside the age range we analyse). These results

clearly indicate that the age coefficient estimates from previous work are in

fact a combination of positive cohort effects, what seems to be positive age

effects and negative period effects. Looking at the standard errors of the age

coefficients, one further sees that the true explanatory power of age is very

6These are available upon request.
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reduced, once year of birth is adequately accounted for in the analysis.
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4.1 Robustness Checks

The previous estimation results are subject to a number of criticisms. First

of all and as already discussed, the exogeneity of the moment of the interview

only holds if all the interviewees answered the first time they are contacted

or if the reasons why they might not have replied in the first attempts are

uncorrelated with happiness, conditional on all covariates7. Interviews being

carried out later in the year might be contaminated with those individu-

als who are less available and with a higher valuation for time. In fact,

Frijters & Beatton (2008) showed that there seem to be selective attrition

and the average happiness of those who stay in the panel is lower than the

overall average. If we think that those who need to be contacted again are

also more likely to attrite in the future, we should worry. We reestimate the

happiness equations for those that are interviewed only in the first months of

the year to avoid including interviews where respondents had to be contacted

more than once. We also look at those who stay in the panel for the whole

20 waves and also for those who answer the first and the last questionnaires

to avoid such a loss of observations, to see how serious selective attrition

is. Finally, we analyse how results change when we account for unobserved

heterogeneity and/or the ordinal nature of the happiness variable by running

fixed effects, ordered probit and ordered fixed effects logit estimations8.

4.1.1 Late interviews

The regressions are repeated for only the first months of the year. This aims

to withdraw from the sample those individuals who have to be contacted

more than once because their interviews tend to be concentrated later in

the year. Tables 3, 4 and 5 show the estimated age-happiness profiles when

only the first three, four and six months respectively are used for estimation.

In short, all results remain qualitatively the same, which indicates that this

group of people does not seem to bias the estimates. In the basic specification,

7The number of attempts made for each interviewee is actually a piece of information

which should be made public.
8We thank Paul Frijters and Ada Ferrer-i-Carbonell for useful discussions about their

method explained in Ferrer-i-Carbonell & Frijters (2004) and for having made their Stata

code available. All errors are my own.
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an increasing age-happiness profile seems to be the result of positive cohort

effects and negative period effects. However, in the full specification, most

of these effects become statistically insignificant.

4.1.2 Stayers

The happiness equation is also estimated with a balanced sample to account

for a possible selection bias. First only those individuals who answer all of the

questionnaires are included and results are presented in Table 6. Only 2273

out of 33852 individuals satisfy this condition and so, the exercise is repeated

with all the interviewees who answered the first and the last questionnaire.

This more than doubles the number of individuals. Table 7 shows these

results.

For both samples, the benchmark model continues to present a statis-

tically significant U-shaped age-happiness profile. Most models where age

is a quadratic function continue to exhibit an inverted U-shaped profile,

except for the model with a complete set of cohort and period dummies,

which if anything shows a negative relation. This is confirmed by the model

which uses age-dummies, whose coefficients are not significant. These re-

sults do suggest that attrition is selective, confirming the results obtained in

Frijters & Beatton (2008).

4.1.3 Alternative Estimation Methods: accounting for selection

and the ordinal nature of the happiness variable

This section shows the results from fixed effects estimation, which accounts

both for cohort effects, unobserved heterogeneity and attrition bias. Given

our measure of age, both age and year effects can be identified. It also

estimates our happiness equation using ordered probit to account for the

ordinal nature of the happiness variable. It further estimates an ordered

fixed-effects logit equation to simultaneously account for both issues. Table

8 shows the results.

Within Groups estimation is carried out. With age defined as in Eq. 4,

the age and calendar time no longer grow at the same rate at the individual

level, which makes it possible to estimate age effects separably accounting for
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period effects. The quadratic specification of age, including the additional

regressors, still suggests a U-shaped age-happiness profile, which had already

been found in Frijters & Beatton (2008), but the age of minimal happiness

is very large; so in fact, these profiles are decreasing. However, again this

may not be accurate at end points of the age range, because the models

which specifies age effects using dummies shows a decreasing age-happiness

profile. The negative profiles had already been found in Clark (2002), but

he could not separate year from age effects. Cohort effects are automatically

accounted for by the fixed effect. A fixed effects model would thus suggest

that the age-happiness profile is negative, contrary to what we have found so

far. This suggests that apart from important cohort effects, the estimation of

happiness equations needs to take selective attrition seriously. These results

are reinforced by the ordered fixed effects logit estimation results from the

last two columns.

An ordered-probit is also conducted to account for the ordinal nature of

the dependent variable. Due to the small number of observations, values

lower or equal to 4 were grouped together. Results are not statistically

significant.

5 Conclusion

This paper revisits the age-happiness profile and focusses specifically on how

the specification of cohort effects impacts on the results. Accounting for age,

cohort and year effects is always a challenge due to their linear dependence.

We discuss the relative merits of alternative specifications and compare their

results. We also propose an alternative definition of age which allows for

individuals from the same birth year to be observed in a given year with

different ages. When data are observed on a yearly basis, and relying on

the fact that not all individuals are born nor interviewed on the same day,

we can observe individuals born in the same year with two different ages

in a particular moment. Defining cohort and period the usual way, but

redefining age as completed years of age at the time of the interview breaks

the linear dependence between the three factors. OLS results suggest that

average happiness increases as individuals grow older, even though this is not
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a robust result. When cohorts are omitted, and hence the age coefficients

are biased, the so often found U-shaped pattern emerges. This implies that

cohort effects, even if not always significant, can have a substantial impact

on the variable of interest and omitting them or inadequately accounting for

them can render conclusions invalid.

The key element to implement this procedure is having enough varia-

tion in the month of the interview and the recording of individual birthday,

preferable the day of birth which is not however available in this dataset.

As long as adequate accounts of time have been made, spreading interviews

throughout the year allows the econometrician to observe two individuals

that are exactly the same in everything except in their number of completed

years. Further, interviewing each individual in different moments of the year

further allows the same individual being observed in two consecutive years

with the same age or a 2-year difference in age. Moreover, recording the

number of attempts made, before succeeding in contacting the interviewee,

would help in identifying the group of people most likely to bias the results.

Skepticals may wonder that whichever way we find to account for age,

period and cohort is always arbitrary because in continuous time, these three

variables are still linearly dependent and only non-testable assumptions can

allow us to estimate their impact. The point is that we are redefining age

in a way which is not worse than the usual definition but has the benefit of

allowing us to analyse the linear effects of three fundamental variables. We

find that this is a route worth exploring and interview design should allow

this to happen. The cost of this procedure is the introduction of a bias in

age which mitigates the effects of age.

This paper also accounted for selective attrition and found that it mat-

ters in the estimation of age-happiness profiles. When estimation methods

account both for cohort effects and selective attrition, then the age-happiness

profile is found to be decreasing.
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Table 8: Accounting for unobserved heterogeneity and the

ordinal nature of the dependent variable

Within Groups Probit Ordered Fixed Effects Logit

Age -0.0714*** 0.0026 -0.1180***

(0.0210) (0.0140) (0.0320)

Age2 0.0002** 0.0001 0.0003***

(0.0000) (0.0000) (0.0000)

Age 21 -0.0244 0.028 -0.0314

(0.0440) (0.0300) (0.0700)

Age 31 -0.5821*** 0.1302 -1.0125***

(0.2210) (0.1550) (0.3450)

Age 41 -1.1590*** 0.1882 -1.9226***

(0.4150) (0.2930) (0.6500)

Age 51 -1.9002*** 0.184 -3.0668***

(0.6120) (0.4330) (0.9570)

Age 60 -2.1504*** 0.3957 -3.5207***

(0.7880) (0.5580) (1.2340)

Born 1925 -0.1096 -0.097

(0.1840) (0.1850)

Born 1935 -0.3651* -0.2927

(0.2200) (0.2200)

Born 1945 -0.2924 -0.2125

(0.3320) (0.3320)

Born 1955 -0.3559 -0.3124

(0.4590) (0.4590)

Born 1965 -0.2391 -0.1928

(0.5900) (0.5900)

Born 1975 0.0024 0.0648

(0.7260) (0.7260)

Born 1983 0.1888 0.258

(0.9050) (0.9040)

Year 1986 -0.6473* -0.6355* 0.3266 0.3278 -1.0050* -0.9789*

(0.3330) (0.3340) (0.2380) (0.2380) (0.5220) (0.5230)

Year 1991 -0.4452* -0.4354* 0.202 0.2022 -0.6506* -0.6298*

(0.2350) (0.2350) (0.1670) (0.1670) (0.3680) (0.3680)

Year 1996 -0.1684 -0.1665 0.1710* 0.1688* -0.28 -0.2723

(0.1390) (0.1390) (0.0990) (0.0990) (0.2180) (0.2180)

Year 2001 0.1065** 0.1054** 0.1506*** 0.1489*** 0.2019*** 0.2011***

Continued on next page
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Table 8 – continued from previous page

Within Groups Probit Ordered Fixed Effects Logit

(0.0450) (0.0450) (0.0320) (0.0320) (0.0730) (0.0730)

Constant 7.6234*** 6.1821***

(0.9680) (0.5840)

R2 0.114 0.116

Covariates Yes Yes Yes Yes Yes Yes

Profile Decreasing Decreasing Unrelated Unrelated Decreasing Decreasing

Significance levels : ∗ : 10% ∗∗ : 5% ∗ ∗ ∗ : 1%

Robust standard errors in parentheses.

Additional covariates are gender, bundesland, nationality, marital status, educational diploma,

labor force status, household income and self-reported satisfaction with health and number of

members in the household.

Omitted categories: 21 year olds, year 1984, cohort born between [1924, 1929[, cohort born in 1924.
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