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Abstract

This paper uses concurrently and - for the first time - retrospectively reported life
satisfaction from the 1984 to 1987 waves of the German Socio-Economic Panel to
study the importance of different comparison standards for the empirical correlation of
unemployment and subjective life satisfaction. It is found that unemployed individuals
do not only report significantly lower concurrent satisfaction, but also recall reduced
satisfaction from past unemployment well, and retrospectively upgrade their past
satisfaction scores. Therefore, the short-term negative effects of unemployment on
individual life satisfaction reported in the literature so far are likely underestimated.
At the same time, the empirical findings cast doubts on the usefulness of subjective
life satisfaction for the precise quantification of welfare effects because of changing
comparison standards which greatly limit the intertemporal comparability of the data.
For this reason, such data also appear to be of limited use for monitoring long-term
economic or social development.
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1 Introduction

Over the last 10 to 20 years, economists have become increasingly interested in the study of individual life
satisfaction, subjective well-being or happiness (Frey and Stutzer 2002, Di Tella and MacCulloch 2006).
This strand of empirical research has contributed to a better understanding of many economic aspects
of life, in particular with regard to the relationship between labor market outcomes and individual well-
being. In particular, Clark and Oswald (1994), Gerlach and Stephan (1996), Carroll (2007), Winkelmann
and Winkelmann (1998), and Kassenbohmer and Haisken-DeNew (2009) all show that after controlling
for income — unemployment is strongly negatively related to individual life satisfaction, and conclude
that unemployment has very high non-pecuniary costs in addition to the associated income loss. Dolan
et al. (2008) provide an extensive review of the economic literature on subjective well-being and its
determinants since 1990. All of their reviewed articles that address unemployment agree on a detrimental

effect of unemployment on life satisfaction.

The paper at hand contributes to the literature on individual well-being and unemployment in two ways.
First, I use individual-level panel data including concurrent as well as  for the first time retrospective life
satisfaction to investigate the importance of different comparison standards for the empirical correlation
of unemployment and life satisfaction. I find that individuals who become unemployed do not only
report lower concurrent satisfaction scores, but also recall reduced satisfaction from past unemployment
well and retrospectively upgrade their past satisfaction scores. Therefore, it seems likely that the negative
correlation between unemployment and individual life satisfaction reported in the literature so far has been
underestimated. Second, the paper addresses the methodological issue of intertemporal comparability
of life satisfaction scores which has been considered as exogenous by most researchers. The empirical
findings suggest that changes in the employment status largely distort the intertemporal evaluations of
personal well-being, casting doubts on a general validity of subjective life satisfaction data for longitudinal
studies.

Psychologists and sociologists have studied life satisfaction, subjective well-being or happiness® for a long
time. In contrast, economists have been reluctant to use this self-reported information of individuals for
good reasons. Traditionally, economists rather infered utility from objectively observable choices ( revealed
preferences) than from subjectively reported information (stated preferences). Their skepticism comes
from the belief that subjective data carry very low informational content. Bertrand and Mullainathan
(2001) discuss the cognitive skills of survey participants, the strategic nature of answers given and the
inconsistency of respondents’ opinions as potential problems associated with such data. They conclude
that because of these critical issues, subjective data are not useful as dependent variables, but can be

useful as explanatory variables.

While the use of self-reported life satisfaction in empirical research must always be seen very critically,
and results must be interpreted with due diligence, there are good reasons to believe that this research can
deliver meaningful insights, and offer ways to test economic theories or to advise public policy (Stutzer
and Frey 2010). Advocates of the use of this data believe that in the end, individuals are the best judges of
their own level of life satisfaction. Frey and Stutzer (2002), Di Tella and MacCulloch (2006), and Diener
(2009) all provide evidence from previous research on the significant informational value of life satisfaction
data. Most importantly, it has been shown that self-reported life satisfaction corresponds well to other
variables that are related to individual well-being, actual decision behavior, emotional expressions, ratings

by other persons or brain activity (see also Clark et al. 2008b).>

IThe terms life satisfaction, well-being and happiness are used interchangeably here. They can be considered as differ-
ent concepts in that individual well-being comprises the affective component happiness and the cognitive component life
satisfaction (see, e.g., Dubé et al. 1998)

2The informational value first and foremost refers to contrasts in well-being across persons or time. Tt should not be
regarded as an approximation of the level of well-being.



Still, empirical research based on subjective life satisfaction relies on very critical assumptions. So far,
researchers have mainly investigated the assumptions of interpersonal comparability and of cardinality
of the data.? Ferrer-i-Carbonell and Frijters (2004) argue that treating the data as cardinal or ordinal
does not change the results of empirical estimations substantially, but that unobserved heterogeneity
across individuals must be accounted for. As a consequence, current research accounts for unobserved
time-invariant individual factors by using linear fixed-effects or non-linear fixed effects regression models
(e.g., Kassenbohmer and Haisken-DeNew 2009, Clark et al. 2009, Boes and Winkelmann 2010, Geishecker
and Riedl 2010, Baetschmann et al. 2011).

Another highly critical assumption has not been thoroughly investigated yet: the intertemporal com-
parability of self-reported life satisfaction. That is, a reported satisfaction score at one point in time is
assumed to refer to the same “true” level of well-being as the same satisfaction score reported by the
same individual at a different point in time. This assumption is critical, in particular in the context
of panel studies where individuals are followed over time. For instance, researchers have frequently dis-
cussed adaptation and habituation of individuals to changes in life circumstances over time, in particular
with regard to income (e.g., Clark et al. 2008b, Di Tella et al. 2010), but also regarding unemployment
(Clark et al. 2008a). Adaptation and habituation are typically meant to refer to the “true” well-being
of individuals. But if people rescaled their satisfaction scores over time, adaptation and habituation
would only be observed with regard to their reported well-being and the informational content of these
data would be greatly reduced. Against this background of “response shift” phenomena (Schwartz and
Sprangers 1999), this paper investigates the intertemporal comparability of self-reported life satisfaction
explicitly by comparing within-person variation in life satisfaction over time obtained from concurrent
and retrospective accounts. Addressing the intertemporal comparability of life satisfaction scores is not
only important from a methodological point of view, but may also be relevant for policy-makers who
aim to improve people’s living conditions, and thus have an interest in monitoring economic and social
developments over time (CMEPSP 2010, CAE-SVR 2010).

The remainder of the paper is organized as follows. Section 2 discusses the measurement of concurrent
and retrospective life satisfaction and presents the corresponding data. Section 3 compares the results of
fixed-effects life satisfaction regressions that differ only with regard to the identification of intertemporal
changes in the dependent variable. Section 4 then focuses on retrospectively reported life satisfaction in

order to gain insights into the differences presented in section 3. The last section concludes.

2 Concurrently vs. retrospectively reported life satisfaction

Empirical research on subjective life satisfaction has become popular despite being based on strong
assumptions. Ferrer-i-Carbonell and Frijters (2004) name three general assumptions that underlie em-
pirical studies on life satisfaction: (1) satisfaction is a valid proxy for individual welfare, (2) satisfaction
is interpersonally ordinally comparable, and (3) satisfaction is interpersonally cardinally comparable. In
addition, Stutzer and Frey (2010) discuss the inclusiveness of satisfaction measures, i.e., these measures
are assumed to provide a broader picture of individual well-being. Addressing related questions, Pavot
and Diener (1993) name reasonable stability of well-being levels over time as one fundamental assump-
tion.? On top of these general assumptions, the empirical estimation results are prone to purely random

measurement error that leads to attenuation bias, as well as systematic measurement error that leads

3Empirical studies typically employ ordinal single-item measures are used, i.e., individuals answer to questions like “How
satisfied are you?" or “Do you feel happy?” The answers are given on unipolar (“no”, “somewhat”, “very much”) or bipolar
(“very bad” to “very good”) scales. Often the response scales consist of numerical values (Likert scales).

4Pavot and Diener (1993) further assume that individuals are able to remember their long-term level of well-being, and
consciously base their reported well-being scores on this information.



to biased regression coefficients. The increasing amount of empirical work in this particular research
area suggests that more and more researchers believe that these assumptions are either valid or can be

adequately dealt with.

So far, another general assumption has not been addressed explicitly yet: self-reported life satisfaction
is intrapersonally intertemporally comparable.® That is, a satisfaction score reported by an individual
at a certain point in time corresponds to the same satisfaction score reported by the same individual at
a different point in time. Schwartz and Sprangers (1999) stress that the assumption of stable individual
evaluation standards is fundamental for the longitudinal analysis of individual well-being. However, this
assumption might not be valid in many cases. For instance, individuals might recalibrate their personal
well-being scales, redefine the importance of different factors for their overall well-being, or even entirely
change their personal well-being concept (Schwartz and Sprangers 1999). Not accounting for time-varying

evaluation standards most likely creates unobserved heterogeneity biases in empirical studies.

Addressing such “response shift” phenomena is particularly important in the context of fixed effects
panel estimation which has become the state-of-the-art empirical strategy since Ferrer-i-Carbonell and
Frijters (2004). In these estimation models, only within-person variation of the individual life satisfaction
and the explanatory variables is used in order to account for time-invariant unobserved heterogeneity
across individuals that could bias estimation results (e.g., personality traits). The interpretation of the
empirical results then strongly depends on the assumption that the life satisfaction scores reported in
different years are based on the same evaluation standards, i.e., the same scale. For instance, Clark et
al. (2008a) argue that people return after some time to their original level of well-being following certain
life events like getting married, getting divorced or having a child, but do not adapt to unemployment.%
In contrast, Wunder and Schwarze (2010) argue that people adapt quickly to changes in living conditions
by changing their evaluation standards which greatly reduces the informational value of life satisfaction
scores. With panel data alone, it remains impossible to discover whether individuals return to an earlier
“true” level of life satisfaction, or whether they change their reference system and report the same earlier

satisfaction score but at a different “true” satisfaction level.

The German Socio-Economic Panel (GSOEP) offers individual-level data that can be used to address this
issue more directly (see Haisken-DeNew and Frick 2005, for a detailed description of the GSOEP).” The
GSOEP is a longitudinal survey that started in 1984. Since then, a typical question on life satisfaction
has been surveyed each year. This question reads as follows: “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?” In the following, the answers to this question are called “concurrent satisfaction” CSy, i.e., life
satisfaction of individual ¢ in year ¢ as reported in year ¢. In the first four waves of the GSOEP until 1987,
the question that directly followed was: “How happy were you a year ago with your life?” The answers
to this question are called “retrospective satisfaction” RSy, i.e., life satisfaction in year ¢ as reported in
year t + 1.8

The variables measuring concurrent and retrospective life satisfaction C'S;; and RS;; permit the calcu-

5Di Tella and MacCulloch (2006) note that individuals might redefine their satisfaction scores over time. They discard
this possibility based on very limited aggregate evidence which does not seem adequate to answer the question.

6The view that regardless of living conditions, people always return to a personal innate level of well-being is known as
the “hedonic treadmill” (Brickman and Campbell 1971).

"The data was made available by the German Institute for Economic Research (DIW), Berlin. See
http://www.diw.de/en/soep for more information.

8To my knowledge, there are no studies that use this information, or retrospective information on life satisfaction 10
years ago that is available in the GSOEP for the years 1999, 2000 and 2009. Tn contrast, GSOEP data on expectations
about future life satisfaction have been used by, e.g., Frijters et al. (2009) or Schwandt (2009).



lation of annual differences in life satisfaction in two different ways:

ACS;y = C8y — CSiy1, (1)
ARS;t = CSit — RSit1. (2)

The first alternative describes what most of the empirical research on life satisfaction with micro-level
panel data is based on. Since the information that is used to identify changes in life satisfaction over
time comes from different points in time, it is possible that the reference system for the evaluation of life
satisfaction changes between ¢ —1 and ¢. The second alternative uses retrospective information to identify
the intertemporal change in well-being, i.e., they are elicited directly from the survey respondents. Since
the information is reported at the same point in time ¢, one can confidently assume that the evaluation

standards do not differ significantly.

Figure 1 presents histograms for these two intertemporal differences.® Two main aspects stand out: First,
a much larger fraction of respondents reports that life satisfaction has not changed since last year when
retrospective information is used. Consequently, variation is much smaller in this case: sdaprs,, = 1.34
versus sdacs,, = 2.02. The same observation is made when looking at the correlations of the satisfac-
tion measures: corr (CSi, RS;t—1) = 0.77 versus corr (C'Sy,CSi—1) = 0.47. Second, with concurrent
satisfaction, a larger fraction of respondents reports to be worse off (38%) than better off (32%), i.e.,
life satisfaction on average declines over time. In contrast, with retrospective satisfaction more respon-
dents report to be better off (20%) than worse off (14%), i.e., life satisfaction increases on average. The

hypotheses that ARS;; = 0 or ACS;; = 0 are strongly rejected at every conventional significance level.

FI1GURE 1: Annual change in self-reported life satisfaction, 1984 - 1987
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G0 a0
G0 80

Percent of respondents
40

Percent of respondents
40

20

-10 10 -10 5

Di[[eolem Di[[eolenne

Source: GSOEP, own calculations

The average difference in life satisfaction at the reference point in time amounts to %Zi\il(RSit -
CS;;) = —0.23. That is, in retrospect, individuals downgrade their past life satisfaction. The hypothesis
that RS;; = C'S;: is also strongly rejected, i.e., there is a significant difference between concurrently and

retrospectively reported life satisfaction.

The most important difference between AC'S;; and ARS;; is most probably a difference in comparison
standards. Hagerty (2003) reports the findings from a meta-analysis of 71 (cross-sectional) empirical
studies on the intertemporal change in life satisfaction and finds that while people say that they themselves

are more satisfied now than in the past, it is believed that — on average — people are worse off now, which

9The differences are calculated for the sample of individuals that is used for the empirical analysis in sections 3 and 4.
The construction of the sample is described in the next section.



is in line with the pattern of Figure 1. He argues that only 10% of the individual evaluation of concurrent
life satisfaction is based on the own past, while 90% is based on current mood and emotions, future

aspirations, and comparisons with other people (see also Frey and Stutzer 2002).

Dubé et al. (1998) differentiate between social, temporal and telic comparisons. Social comparisons refer
to people comparing themselves to other people, either similar or different (e.g., less or more fortunate).
Temporal comparisons refer to people comparing their current situation to that at a different point in time
(past or future). Telic comparisons refer to people comparing their current living conditions to their aims
and aspirations (see Dubé et al. 1998, for a detailed discussion of comparison standards). McBride (2010)
and Barr (2010) provide first experimental evidence of the importance of expectations, social comparisons
and past experience for the relationship between monetary payoffs and reported satisfaction. Concerning
the two satisfaction measures used here, it seems reasonable to assume that ARS;; places relatively more
weight on within-person temporal comparisons because this comparison standard is explicitly evoked in
the question. Social and telic comparison standards should be very similar because CS;; and RS;;_1 are
reported at the same point in time. In contrast, C'S;; and C'S;;—; are reported at different points in time
which makes it possible that social, temporal and telic comparison standards are different. However,
Dubé et al. (1998), Steffel and Oppenheimer (2009), and Senik (2009) all report that intrapersonal are
more important than interpersonal comparisons, which should limit the difference between ACS;; and
ARS;."0

The recall period consitutes another important difference. The reliability of retrospectively reported life
satisfaction depends ctitically on individuals being able to remember their past well-being one year ago.
Manzoni et al. (2011) provide a thorough discussion of prospective and retrospective survey design, and
issues related to memory biases and recall period. From their discussion, one can conclude that despite
its potential shortcomings, retrospective information provides a valuable addition to data obtained from
prospective panel studies. Gibson and Kim (2010) note that especially long-term retrospective recall
poses a serious problem to data accuracy, and Hagerty (2003) suggests that recall becomes difficult after
5 years. Therefore, a time horizon of one year does not seem too problematic, in particular because the
last interview can serve as an anchor for the respondents. Powers et al. (1978) show that the problem of
recall error is less severe when correlations between variables are considered, which is the focus of this

paper in the next two sections.

Krueger and Schkade (2008) show that reliability measures are lower for satisfaction measures than
for more clear-cut microeconomic data, e.g., income, but large enough to lend support to their use in
empirical research. They report a correlation of life satisfaction measured two weeks apart of 0.6, and
present test-retest correlations from other studies ranging from 0.4 for single-item measures to 0.8 for
multiple-item measures (see also Pavot and Diener 1993). Here, the correlation between C'S;_; and
RS;;—1 measured approximately one year apart amounts to 0.5. While this correlation clearly does not
represent a test-retest reliability, it suggest that, together with the correlations between C'S;;, C'S;;—1 and
RS;i—; reported above, a significant degree of stability in life satisfaction exists, and that retrospectively
reported satisfaction indeed captures a significant part of the variation in past well-being. In addition,
it might be particularly useful in the case of subjective life satisfaction because the influence of mood
and affect at the time of the interview is reduced (assuming that such influences are only short-lived and

easily forgotten).

Another advantage of identifying intertemporal changes in life satisfaction from retrospective accounts
is that basically any change in well-being can be detected. Di Tella and MacCulloch (2006) note that the

use of concurrent life satisfaction for intertemporal comparisons could be limited because scores cannot

0Dubé et al. (1998) also find that young, but not older adults mainly use telic comparisons. Steffel and Oppen-
heimer (2009) report that individuals who use social comparisons report being happier. Senik (2009) concludes that
under-performing the comparison standard has larger effects on satisfaction than over-performing.



fall or rise any further once they reach the top or the bottom of the scale. This could be critical if as
in the GSOEP data — responses are clustered at relatively high values.!' In this case, changes in living
conditions might have asymmetric effects on (reported) life satisfaction (Boes and Winkelmann 2010). If
individuals were the best judges of their own well-being as believed by the advocates of the use of data on
subjective life satisfaction (see Frey and Stutzer 2002), it would follow naturally that individuals would

also be the best judges of changes in their own well-being, at least within shorter time periods.

3 Differences in life satisfaction regression results

Neither the use of concurrent nor of retrospective data can generally be seen as the better choice for
identifying intertemporal changes in life satisfaction because the two measures relate to different concepts.
With regard to measures of emotions in general (incl. subjective well-being and life satisfaction), Larsen
and Fredrickson (1999) stress that no single measure can be seen as the “gold standard”, and that — if
possible  multiple measures should be used to increase confidence in the obtained results. Pavot and
Diener (1993) argue in the same direction based on the finding that multiple-item measures of well-being
display a slightly higher reliability than single-item measures. Therefore, both variables should be used

in empirical research on life satisfaction if available.

The important, question is if the choice for identifying intertemporal variations in life satisfaction matters
for the estimation results of life satisfaction regressions. Congruence of results would increase confidence
in the reliability of the findings obtained from life satisfaction research so far. Divergence of results
would increase concerns about reliability and call for more research to investigate the reasons for these
differences. From the discussion of section 2, these reasons could include different comparison standards,
recall ability, or ex-post re-evaluation of past life satisfaction. However, it remains unclear in which
direction particular results should diverge. For instance, random recall error would very likely lead to an
attenuation bias when retrospective data is used, whereas a relatively stronger intertemporal compari-
son standard would likely reduce adaptation effects and could hence lead to stronger correlations. For
instance, if unemployment was negatively correlated with both an individual’s life satisfaction and her
reference point of the best living conditions imaginable, the correlation between unemployment and life
satisfaction should be downward biased in absolute size for concurrent compared to retrospective data

because the change of the comparison standard cannot be accounted for.

In order to investigate possible differences in estimation results, life satisfaction S of individual i at
time ¢ is regressed on a standard set of explanatory variables X;;. The general regression model can be
written as

E(Sit| Xit) = f(Xit, B).- (3)

In order to control for time-invariant unobserved heterogeneity (e.g., personality traits), fixed effects
models are estimated which is the standard approach in the literature. For ease of interpretation and
because the assumption of cardinality of the life satisfaction measure does not appear to be critical
(Ferrer-i-Carbonell and Frijters 2004), most of the discussion here focuses on the results from linear fixed
effects models. In addition, results from non-linear “Blow-Up and Cluster™estimations introduced by
Baetschmann et al. (2011) are presented. This estimator improves upon earlier non-linear fixed effects
models used for life satisfaction regressions (e.g., Ferrer-i-Carbonell and Frijters 2004, Kassenbchmer and
Haisken-DeNew 2009) based on the conditional logit model of Chamberlain (1980).12

1n the sample studied here, more than 70% of respondents report a satisfaction value of 7 or higher on the 0 - 10 scale.
Here, the sample average is 7.3 (see Table 1).

12 pstimation results obtained from the regression model used by Kassenbéhmer and Haisken-DeNew (2009) and from
conditional logit estimations for being more or less satisfied than last year are reported in Tables A2 and A3 in the Appendix.
The findings are robust to the choice of the estimation model. For completeness, Table A1 reports the results of random



The satisfaction measure S;; is either concurrent satisfaction CS;; as typically used in the literature,
or “artificial” satisfaction AS;; which is constructed from concurrent and retrospective satisfaction data
as follows: First, AS;;; is calculated by adding the retrospective changes in satisfaction ARSj; to the
concurrent life satisfaction score C'S;; from different base years j. Second, ASj is calculated as the
average “artificial” satisfaction score for year t over base years j. The measure is averaged over base
years for descriptive purposes to reduce level differences that arise from using different base years. This
procedure is irrelevant for the fixed effects estimations. For these, the important distinction is that the
within-person variation in life satisfaction comes from “de-meaning” the data in the case of C'S;;, and

directly from the survey respondents in the case of ASj.
1
ASie =+ ;Asit_, . Jie{1,2,3,4},

J—t
CSij — Z ARSj,kJrl if t<j
k=1
with  ASy; =4 CSy if t=j . Y t.je{1984,...,1987}. (4)
t—j
CSij + > ARSj ik if t>j

k=1
Table 1 shows that both satisfaction measures have — by construction — the same mean value of 7.26,
but variation is slightly lower for the artificial satisfaction measure. In addition, the range of values is

larger for the latter, particularly at the upper end of the distribution (-4.25 vs. 0, and 17 vs. 10).'?

Table 1 also provides descriptive statistics for the standard explanatory variables X;; used in the regres-
sion analysis for my pooled sample. The specification is similar to those of, e.g., Ferrer-i-Carbonell and
Frijters (2004) or Baetschmann et al. (2011).'* Tt includes household income, which enters the regressions
in logs, employment status, self-reported health status, and dummy variables for having a steady part-
ner, children in the household and owning one’s home. In addition to these variables the regressions also
include year dummies which, together with age and a quadratic of age, control for potentially different

time trends of C'S;; and AS;; as suggested by Figure 1.1°

The potentially most critical assumption for the comparisons made here is that the retrospective satis-
faction for year t reported by an individual in year ¢+ 1 matches the concurrently observed characteristics
of that individual in the reference year . Interviewees are asked to evaluate their life satisfaction “1 year
ago”. In most cases, this time frame matches very well the time of the preceding interview. On average,
11.1 months lie between two interviews and for more than 90% of the interviews, this time period is
between 9 and 15 months. Therefore, individuals have their last interviews as an “anchor” for the point

in time they are supposed to remember.

The sample from the GSOEP waves of 1984 to 1987 that is used for the empirical analysis throughout
this paper is constructed as follows: Only the working age population born between 1925 and 1965
(age 19 to 62) is included. Individuals in education (incl. vocational training) are classified as being
employed, and pensioners as not working. There have to be at least two consecutive observations per
person because only persons for whom potential differences in life satisfaction can be identified from

concurrent and retrospective data at the same time are included. After excluding some observations

effects linear and ordered logit regressions that do not control for unobserved heterogeneity although Hausman specification
tests strongly reject the assumption of random effects.

13 Theoretically, the boundaries of AS;; are -15 and 25. These would arise if at least one individual reported the most
extreme opposite values for current and past life satisfaction in each year.

14Tables A6 and A7 in the Appendix report estimation results for different sets of explanatory variables. Except for the
correlation of life satisfaction with the health variables, which is discussed in this section, all findings remain unchanged.

5Depending on the estimation model, only 1 or 2 year dummies are included because of collinearity with the age
variable. Time and age effects cannot be disentangled in this setting. But the modeling of the time/age effect does not
have a significant impact on the other correlations found (see last two columns Tables A6 and A7 in the Appendix).
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with missing information on some of the variables used in the regression analysis (approximately 7%
of all observations), the unbalanced panel comprises 27,139 observations of 7,342 individuals (20,337

observations of annual differences).1%

TABLE 1: Descriptive statistics for the pooled sample, 1984 - 1987

Mean  Std. dev. Min Max  Observations

Concurrent satisfaction 7.26 1.97 0.00 10.00 27,139
Lagged concurrent satisfaction 7.33 1.99 0.00 10.00 20,337
Retrospective satisfaction 7.09 1.95 0.00 10.00 20,337
Artificial satisfaction 7.26 1.83 -4.25 17.00 27,139
Female 0.50 0.50 0.00 1.00 27,139
Household equivalent income 1967 798 279 9470 27,139
Unemployed 0.05 0.21 0.00 1.00 27,139
Not working 0.22 0.41 0.00 1.00 27,139
Slightly hindered by health 0.24 0.43 0.00 1.00 27,139
Strongly hindered by health 0.08 0.27 0.00 1.00 27,139
Steady partner 0.75 0.43 0.00 1.00 27,139
Children in household 0.54 0.50 0.00 1.00 27,139
Homeowner 0.38 0.49 0.00 1.00 27,139
Months between interviews 11.11 1.47 5.00 21.00 27,139
Age 39.29 11.43 19.00  62.00 27,139

Notes: Number of observations differ for satisfaction measures due to different time peri-
ods.
Source: GSOEP, own calculations

Tables 2 and 3 report the results obtained for the classic concurrent and the new artificial life satisfaction
measures C'S;; and AS;; from the two different estimation models, carried out separately for males and
females. The estimation results should not primarily be interpreted as causal relationships. The focus is

on the comparison of the descriptive correlations obtained for the two different dependent variables.

Particular attention is paid to the employment status because the negative correlation between unem-
ployment and well-being has become one of the main findings in this literature, suggesting that unemploy-
ment is involuntary in most cases (Clark and Oswald 1994, Gerlach and Stephan 1996, Winkelmann and
Winkelmann 1998, Kassenbohmer and Haisken-DeNew 2009). In addition, unemployment especially if
involuntary or unexpected could impact on individual evaluation standards for life satisfaction more
than other — probably foreseen — life events like marriage, child birth or income changes. For instance,
social norm effects can influence life satisfaction in different ways depending on the employment status
(Clark et al. 2009). With regard to recall problems, Jiirges (2007) finds that the ability to remember
periods of unemployment correctly is positively related to the decline in satisfaction experienced. Akerlof
and Yellen (1985) compare time-series of unemployment obtained from concurrent and retrospective in-
formation. The authors find that the ratio of recalled to official unemployment, which they interpret as
a measure of the salience of unemployment, has declined substantially over time. However, they do not
find significant differences between the two time-series for the core workung population aged 25 to 54.
Therefore, contrasting the results for C'S;; and AS;; with regard to unemployment also appears to be

reasonably valid.'”

By and large, the estimation results do not differ much with regard to the choice of the dependent
variable: Signs and statistical significance of the regression coefficients are identical for most variables,
and the confidence intervals overlap. Acknowledging that self-reported measures of life satisfaction are
subject to substantial noise, the comparison of the point estimates of the coefficients alone does not. seem
adequate. The results of the non-linear BUC-estimations are completely in line with the linear fixed
effects estimations regarding sign, significance and trade-off rations of the coefficients, which supports

the finding of Ferrer-i-Carbonell and Frijters (2004) that treating the dependent variable as cardinal or

16The data used in this paper were extracted using the Add-On package PanelWhiz v3.0 (Nov 2010) for Stata. PanelWhiz
was written by Prof. Dr. John P. Haisken-DeNew (john@panelwhiz.eu). The PanelWhiz generated do-file to retrieve the
GSOEP data used here and any Panelwhiz plugins are available upon request. Any data or computational errors in this
paper are my own. Haisken-DeNew and Hahn (2006) describe PanelWhiz in detail.

From 1984 to 1987, Germany had a very stable economic environment with annual real GDP growth between 1.4% and
2.8%, and unemployment rates between 8.9% and 9.1%.

11



ordinal is not critical. Since the BUC-coefficients are not readily interpretable and marginal effects not

meaningfully computable, the following discussion focuses exclusively on the linear models.

As usually found with panel data, income is positively related to life satisfaction (e.g., Frijters et al.
2004, Kassenbohmer and Haisken-DeNew 2009, Wunder and Schwarze 2010, Baetschmann et al. 2011).
The estimated coefficients are almost identical for males and females, and slightly smaller when the
intertemporal change in life satisfaction is reported by the individuals themselves, i.e., when the dependent
variable is AS;;. While a relatively stronger intrapersonal intertemporal comparison could be expected
to lead to the opposite finding because of less adaptation, recall problems likely lead to an attenuation
bias when AS;; is used. It remains unclear how the overall net effect comes about. The next section
aims at disentangling such different aspects. In any case, the congruence of the results obtained for two
different measures establishes confidence in the finding that higher income, i.e., larger objective material

well-being, is indeed positively related to subjective overall well-being.

TABLE 2: Results of different life satisfaction regressions - Males

Estimation model: Linear FE BUC
Dependent variable: CSit ASt CSit ASit
Log household equivalent income 0.490%%* 0.393%F% 0.613%%* 0.664%%F
(0.083) (0.074) (0.109) (0.143)
Unemployed -0.964*** -1.260%** -0.888%** -L.770***
(0.132) (0.127) (0.134) (0.186)
Not working -0.336%* -0.47TH*** -0.234 -0.360
(0.169) (0.172) (0.191) (0.237)
Slightly hindered by health -0.422%** -0.086** -0.549%** -0.190%**
(0.048) (0.040) (0.064) (0.093)
Strongly hindered by health S1.069%*%  _0.498%** 1 208%Fk (. gookEk
(0.093) (0.086) (0.109) (0.154)
Steady partner 0.440%%* 0.544*** 0.564*** 0.897H%*
(0.110) (0.141) (0.199)
Children in household 0.038 0.015 0.348**
(0.077) (0.106) (0.158)
Homeowner -0.135 -0.130 -0.226
(0.097) (0.137) (0.224)
Months between interviews -0.017 -0.024 -0.035
(0.013) (0.019) (0.031)
Age -0.037 -0.046 0.677***
(0.055) (0.052) (0.077) (0.122)
Age squared (/100) S0TEFEE _0.298%K*  _Q.255F¥X 0 619%**
(0.057) (0.055) (0.078) (0.137)
Year dummies Yes Yes Yes Yes
Within/Pseudo R2 0.055 0.069 0.051 0.097
Model p-value 0.000 0.000 0.000 0.000
Observations 13,578 13,578 34,442 19,481
Individuals 3,677 3,677 3,357 2,058

Notes: Table reports coefficients from linear fixed effects and BUC estimations
(Baetschmann et al. 2011). The dependent variable is either concurrent satisfaction,
or artificial satisfaction based on concurrent and retrospective information. Std. er-
rors in parentheses are adjusted for clustering on individuals. Significance levels:
*10% **5% ***1%

Source: GSOEP, own calculations

The most diverging results in terms of coefficient size are found for employment and health status, and
most likely for quite different reasons. For men only, being unemployed or not working is much more
negatively related to life satisfaction for AS;; than for C'S;;. The point estimates differ by approximately
30%, and the confidence intervals do not overlap. For illustration, the compensating variation for the
non-pecuniary costs of unemployment (as calculated by Kassenbéhmer and Haisken-DeNew 2009) would
amount to 0.964/0.49 = 1.97 log points of income in the case of C'S;; and to 1.26/0.393 = 3.21 log points
in the case of AS;;. With such a large difference of more than 50%, it seems unlikely that non-pecuniary
costs of unemployment can be identified reliably in this way. However, the general result of unemployment
lowering individual well-being is strongly supported by the analysis presented here. In fact, it can be
argued that the negative correlations reported in the literature have even been underestimated to some
extent. For women, the negative association between unemployment and life satisfaction is weaker. Not
working is not significantly correlated with reported well-being. For both variables, no differences are

found concerning the choice of the dependent variable. This indicates that labor market status has a
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TABLE 3: Results of different life satisfaction regressions - Females

Estimation model: Linear FE BUC
Dependent variable: C'Sit ASit CSit AS;t
Log household equivalent income — 0.430%%% 0.362%F% 0.496%%% 0.609%**
(0.084) (0.088) (0.102) (0.141)
Unemployed -0.495%**  _0.492%¥* Q. 581FF*F  _0.918%**
(0.110) (0.108) (0.128) (0.171)
Not working -0.090 -0.082 -0.137 -0.168
(0.073) (0.071) (0.093) (0.138)
Slightly hindered by health -0.340%*%  .0.101%**  .0.435%*%* 0. 241%**
(0.045) (0.036) (0.058) (0.079)
Strongly hindered by health -0.798***%  _0.356%**  _0.886%**  -0.703%**
(0.089) (0.075) (0.100) (0.142)
Steady partner 0.205* 0.220 0.212 0.329*
(0.119) (0.143) (0.146) (0.170)
Children in household 0.038 -0.013 0.015 0.050
(0.075) (0.077) (0.102) (0.153)
Homeowner 0.052 -0.052 0.036 -0.070
(0.093) (0.119) (0.126) (0.197)
Months between interviews -0.022 -0.031%* -0.029 -0.060*
(0.014) (0.015) (0.018) (0.031)
Age -0.247F** 0.448*** -0.309%** 0.815%%*
(0.059) (0.059) (0.078) (0.124)
Age squared (/100) 0.044 -0.450%** 0.040 -0.747%%*
(0.060) (0.065) (0.080) (0.145)
Year dummies Yes Yes Yes Yes
Within/Pseudo R2 0.034 0.043 0.034 0.076
Model p-value 0.000 0.000 0.000 0.000
Observations 13,561 13,561 35,884 21,461
Individuals 3,665 3,665 3,351 2,122

Notes: Table reports coefficients from linear fixed effects and BUC estimations
(Baetschmann et al. 2011). The dependent variable is either concurrent satisfaction,
or artificial satisfaction based on concurrent and retrospective information. Std. er-
rors in parentheses are adjusted for clustering on individuals. Significance levels:
*10% **5% ***1%

Source: GSOEP, own calculations

more important role to play in explaining the well-being of men than that of women.

For both women and men, the negative correlation between health status and life satisfaction is greatly
reduced by about 50% when AS;; is used. This divergence arises because health as well as life satisfaction
are self-reported measures. Subjective health status is employed here to show how current mood and
affect influence reports of life satisfaction. A large fraction of the correlation found between subjective
measures reported at the same time is very short-lived, and not recalled one year later. When more
objective health indicators are used, e.g., the number of doctor visits or the number of nights stayed in a
hospital, the results for the two different dependent variables turn out to be congruent again (see Tables
A6 and A7 in the Appendix). More importantly, the estimated coefficients of the other variables are not
sensitive to the choice of the health measures. This raises confidence in the reliability of the estimated

correlations from concurrent as well as retrospective information, as argued by Powers et al. (1978).

Another recurrent finding from the happiness literature is that having a steady partner is positively
related to life satisfaction.!® Here, this is found to be strongly the case for men, but less pronounced
for women. The estimated coefficients do not differ much with regard to the chosen dependent variable.
Concerning children, a significant positive correlation with life satisfaction is found for men, and also for
women when the number of children is used as the explanatory variable (see Table A7 in the Appendix).
This finding is in contrast to much of the existing empirical evidence that rather dismisses the view that
children increase parental well-being (see, e.g., Clark et al. 2008a). It suggests that major family changes,
which are likely foreseen in many cases, could lead to changes in the global evaluation of life satisfaction,
i.e., to different social and telic comparison standards. If asked explicitly to compare their life satisfaction
development over time, individuals with children report to be more satisfied than before having (more)

children. Owning a home is not significantly related to life satisfaction in any specification.

As noted above, age and time effects cannot be disentangled here. Tt appears that the combined effect is

quite different for C'S;; and AS;;, which Figure 1 indicates, too. However, the precise modeling of these

8 Here, steady partner refers to married individuals and individuals who live in one household with their steady partner.
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trends does not affect the estimation results as can be seen from Tables A6 and A7 in the Appendix
which show that none of the discussed correlations change when age and age squared are excluded from
the regressions. Concerning the time between interviews (the recall period for AS;;), no significant
relationship with life satisfaction is found for men and for the purely concurrent dependent variable C'S;;.

For women, the number of months between interviews is negatively correlated with life satisfaction. 1

The empirical findings are robust to a number of sensitivity checks reported in the Appendix. These
include different definitions of the dependent variables (Tables A2 and A3), different definitions of the
estimation samples (Tables A4 and A5), and different sets of covariates (Tables A6 and AT), some of
which have already been discussed. The results for the two different ways of identifying intertemporal
changes in life satisfaction diverge more when positive and negative changes in life satisfaction are studied
separately, which indicates that positive and negative changes in life satisfaction are not necessarily
opposite outcomes of the same underlying satisfaction concept (Boes and Winkelmann 2010), or that
the 0 to 10-scale of life satisfaction creates reporting biases (Di Tella and MacCulloch 2006). Excluding
the very first wave of the GSOEP from the sample has the largest, but still unsubstantial impact on
the empirical findings. Nevertheless, this suggests that individuals might need some practice to get
acquainted with these questions. Restricting the sample to a balanced panel, to individuals with life
satisfaction changes in both C'S;; and AS;;, or to individuals with no annual changes larger than 5 points
in either C'S;; or AS;; leaves the empirical findings virtually unchanged. The same is true for changes in

the set of the explanatory variables.

4 Recall and update of past life satisfaction scores

Apart from investigating if the results of multivariate life satisfaction regressions are sensitive to the choice
of identifying within-person changes in life satisfaction over time from longitudinal or retrospective data,
the data also allow an investigation of how individuals form their individual reports of life satisfaction. In
particular, it can be investigated to what degree contemporaneous correlations between life satisfaction
and explanatory variables fade out over time, and to what degree current life circumstances impact on the
evaluation of past well-being. The first aspect is related to recall issues, the latter to ex-post updating.
And both are related to the immediate influence of current mood or affect on reported well-being. While
it is not possible to disentangle all of these effects completely, the following analysis provides some first

insights.

To this end, retrospective life satisfaction RS;; is regressed on different sets of the explanatory variables
used in section 3. In order to disentangle recall and updating effects, RS;; is regressed on covariates from
the reference period t as well as on the same covariates from the reporting period ¢ + 1.2° In order to
control for the influence of current mood and other unobserved influences on life satisfaction, concurrent
life satisfaction in the reference as well as in the reporting period CS;; and CS;;41 are also added to
the regressions. All regressions are linear fixed effects regressions because treating life satisfaction as a
cardinal measure does not seem to be critical here (see discussion in section 3, and Ferrer-i-Carbonell and
Frijters 2004) and facilitates interpretation. The regressions are again carried out separately for women
and men. Because data from ¢ and ¢ + 1 are used, the models only refer to life satisfaction reported for
the years 1984 to 1986.

Tables 4 and 5 report the estimation results. The first two columns CS;; and AS;; replicate the results

discussed in the previous section, excluding the data for 1987. The results in column (3) with RS;; as the

19Although there is no clear explanation or interpretation for this relationship, it is also irrelevant with regard to the
findings discussed above (see Tables A6 and A7).
20 Age, age squared and the months between interviews only enter the regression once.
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dependent variable establish confidence in that retrospectively reported data can be used in correlation
studies (Powers et al. 1978, Peters 1988, Manzoni et al. 2011). In particular, the correlations between
employment status and life satisfaction are as strong and significant for retrospective as for concurrent life
satisfaction. This coincides with the finding of Jiirges (2007) that periods of unemployment are recalled
better if they go along with larger reductions in life satisfaction. In contrast, the significant correlation
of life satisfaction with household income and health status are largely reduced when retrospective data
is used. The recall period, measured in months between the interview in year ¢ and the interview in year
t+ 1, is significantly negatively related to retrospective life satisfaction. That is, individuals downgrade
their past reports of well-being as time passes, and thus report that their life satisfaction improves over

time on average (as depicted in Figure 1).%!

Retrospective reports of life satisfaction are not only influenced by the life circumstances in the reference
period, but also by the life circumstances in the reporting period. This is shown in columns (4) of
Tables 4 and 5. For instance, poor health in the reporting period is strongly negatively, and having
a steady partner in the reporting period is strongly positively related to retrospective satisfaction for
both men and women. The correlations between concurrent satisfaction and retrospective satisfaction
reported in columns (5) highlight the importance of the current situation for retrospective reports of
well-being. Although retrospective life satisfaction is significantly positively correlated with concurrent
life satisfaction in the reference as well as in the reporting period, this correlation is more than six times
stronger for the latter. Therefore, the estimated coefficients from the specification of columns (4) will be

biased if current living conditions are correlated with concurrent and retrospective satisfaction scores.

This dilemma is solved by including the concurrent satisfaction scores alongside the explanatory variables
from the reference and the reporting period in the regressions. This specification has two advantages:
First, since C'S;;41 serves as an “anchor” for RS;; because both are reported at the same time, direct
relations between current circumstances and the past evaluation of life satisfaction can now be disen-
tangled from indirect relations via the evaluation of current life satisfaction. Second, the inclusion of
concurrent life satisfaction scores also controls for other unobserved factors that could simultaneously

influence retrospective satisfaction and the other included covariates.??

The last columns of Table 4 and 5 report the estimation results for this most extensive specification.
While the correlations found for the explanatory variables from the reference period t correspond to
those found in the other specifications, strong differences emerge for the variables from ¢ + 1. The
significant correlations of retrospective life satisfaction with income and health from the reporting period
vanish. For women, very poor health is even significantly positively correlated with past satisfaction
when current satisfaction is controlled for. This provides some evidence that individuals might redefine
the past (consciously or unconsciously) due to changes in their current living conditions which leads to
differences between concurrent and retrospective reports as found by Akerlof and Yellen (1985), Jiirges

(2007) and Manzoni et al. (2011) for unemployment spells.

Changes in the employment situation again have the strongest influences on life satisfaction evaluations.
For men, the significant negative correlations between retrospective life satisfaction and being unemployed
or not working in the reference period t are slightly reduced, indicating that some of the negative relation-
ship found for concurrent satisfaction vanishes over time (due to short-lived mood effects, adaptation, or
recall problems). Controlling for concurrent well-being, being unemployed or not working in the reporting

period ¢ + 1 is significantly positively correlated with past life satisfaction. Comparing columns (4) and

21¥or illustration, one could speak of “inflation” being present in the artificial satisfaction measure AS;;, captured by the
positive age/time trend in the estimations presented in section 3. The estimated coefficients of -0.018 to -0.025 suggest that
past life satisfaction is downgraded by 0.25 points after 1 year, which would equal an “inflation rate” of 3% (0.25/7.3).

22The inclusion of C'S;; is somewhat critical because it refers to a very similar life satisfaction evaluation as RS;; and might
create an endogeneity problem. However, this procedure seems to be valid given the relatively low degree of correlation
between the two measures. And excluding C'S;; from the regressions does not change any results (see Tables A8 and A9).
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TABLE 4: Estimation results for retrospective life satisfaction - Males
(Linear fixed effects regressions)

Dependent variable: cs™ ASi¢ RSt RSt RSt RSt
Covariates from year ¢
Log household equivalent income 0.466%** 0.349%%* 0.117 0.160 0.163*
(0.106) (0.085) (0.108) (0.110) (0.091)
Unemployed -1.095%** -1.305%** -1.099%** -1.107*** -0.882%**
(0.174) (0.160) (0.166) (0.170) (0.155)
Not working -0.402* -0.548%** -0.490** -0.457** -0.485***
(0.212) (0.210) (0.215) (0.213) (0.185)
Slightly hindered by health -0.381%** -0.054 -0.017 -0.087 0.008
(0.061) (0.044) (0.060) (0.062) (0.050)
Strongly hindered by health -0.914%%%  _0.415%%* -0.306** -0.462%** - -0.274%**
(0.124) (0.101) (0.124) (0.127) (0.100)
Steady partner 0.351%%% 0.405%*** 0.302%* 0.304%* - 0.337%%*
(0.135) (0.134) (0.131) (0.129) (0.116)
Children in household 0.095 0.245%%* 0.172% 0.154 - 0.149%
(0.096) (0.086) (0.101) (0.102) (0.083)
Homeowner -0.099 -0.152 0.076 0.050 - 0.087
(0.132) (0.126) (0.141) (0.138) (0.127)
Months between interviews -0.006 -0.016* -0.025%* -0.024** -0.018* -0.018*
(0.012) (0.009) (0.012) (0.012) (0.010) (0.010)
Age 0.139** 0.276*** -0.078 -0.106 -0.121%* -0.118**
(0.068) (0.059) (0.070) (0.070) (0.058) (0.058)
Age squared (/100) -0.274%** -0.229%** 0.040 0.061 0.140** 0.141**
(0.083) (0.070) (0.086) (0.086) (0.068) (0.068)
Covariates from year ¢ + 1
Log household equivalent income - - - 0.228%* - -0.066
(0.086)
Unemployed - - - - 0.619%%*
(0.133)
Not working - - - - 0.598%%*

(0:223)
Slightly hindered by health -0.275%**
(0.060)
Strongly hindered by health -0.704%**
(0.123)
Steady partner 0.349**
(0.153)
Children in household 0.095
(0.105)
Homeowner - - - 0.081 -
(0.127)
Concurrent life satisfaction in year ¢ and t + 1
Satisfaction in year t - - - - 0.108%**  0.087***
(0.015) (0.015)
Satisfaction in year t41 — — - — 0.632%%* 0.641%%*
(0.018) (0.017)
Year dummies Yes Yes Yes Yes Yes Yes
Within R2 0.048 0.069 0.025 0.036 0.367 0.391
Model p-value 0.000 0.000 0.000 0.000 0.000 0.000
Observations 9,901 9,901 9,901 9,901 9,901 9,901
Individuals 3,677 3,677 3,677 3,677 3,677 3,677

Notes: Table reports coefficients from linear fixed effects regressions. The dependent variable is either concur-
rent, artificial or retrospective life satisfaction for year t. Std. errors in parentheses are adjusted for clustering
on individuals. Significance levels: ¥*10% **5% ***1%

Source: GSOEP, own calculations
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TABLE 5: Estimation results for retrospective life satisfaction - Females
(Linear fixed effects regressions)

Dependent variable: CSit ASit RSt RSt RSt RSt
Covariates from year t
Log household equivalent income 0.509*** 0.482%** 0.263%* 0.264%* 0.220%*
(0.108) (0.091) (0.113) (0.116) (0.097)
Unemployed -0.378%** -0.389%** -0.369** -0.417*** -0.353%**
(0.132) (0.129) (0.147) (0.150) (0.119)
Not working -0.096 -0.072 0.089 0.067 - 0.023
(0.095) (0.079) (0.090) (0.091) (0.076)
Slightly hindered by health -0.322%** -0.091%* -0.124%%  _0.199%** - S0.117%*
(0.059) (0.041) (0.056) (0.059) (0.047)
Strongly hindered by health S0.768%**  _Q.237k** -0.171 -0.257** - -0.061
(0.111) (0.082) (0.113) (0.115) (0.091)
Steady partner 0.236 0.232 0.230 0.207 - 0.337%%
(0.151) (0.163) (0.160) (0.158) (0.139)
Children in household 0.066 0.014 0.013 0.024 0.061
(0.098) (0.085) (0.094) (0.097) (0.082)
Homeowner 0.021 -0.113 -0.002 -0.007 0.054
(0.122) (0.126) (0.121) (0.120) (0.107)
Months between interviews -0.012 -0.022*%* -0.023* -0.022* -0.018* -0.018*
(0.013) (0.010) (0.012) (0.012) (0.010) (0.010)
Age -0.118* 0.496%** -0.041 -0.086 0.004 -0.017
(0.071) (0.066) (0.073) (0.074) (0.057) (0.058)
Age squared (/100) 0.013 -0.436%** -0.035 0.022 0.003 0.037
(0.087) (0.078) (0.089) (0.090) (0.067) (0.068)
Covariates from year t + 1
Log household equivalent income - - - 0.014 - -0.138
(0.111) (0.092)
Unemployed - - - -0.125 - 0.283%%
(0.149) (0.130)
Not working -0.114 0.031
(0.101) (0.078)
Slightly hindered by health -0.303*** -0.069
(0.060) (0.045)
Strongly hindered by health -0.401*** 0.167*
(0.120) (0.097)
Steady partner - - - 0.566%** - 0.393%*
(0.193) (0.182)
Children in household - - - -0.047 - -0.062
(0.108) (0.086)
Homeowner - - - 0.173 - 0.088
(0.123) (0.109)
Concurrent life satisfaction in year ¢t and ¢ + 1
Satisfaction in year t 0.090*** 0.082%**
(0.013) (0.013)
Satisfaction in year t+1 0.641%** 0.644*%*
(0.017) (0.017)
Year dummies Yes Yes Yes Yes Yes Yes
‘Within R2 0.027 0.041 0.011 0.019 0.379 0.388
Model p-value 0.000 0.000 0.000 0.000 0.000 0.000
Observations 9,896 9,896 9,896 9,896 9,896 9,896
Individuals 3,665 3,665 3,665 3,665 3,665 3,665

Notes: Table reports coefficients from linear fixed effects regressions. The dependent variable is either con-
current, artificial or retrospective life satisfaction for year t. Std. errors in parentheses are adjusted for
clustering on individuals. Significance levels: *10% **5% ***1%

Source: GSOEP, own calculations
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(6), it shows that current unemployment impacts on retrospective life satisfaction indirectly via concur-
rent life satisfaction (the “anchor”), and directly through a re-evaluation of past well-being. This latter
effect can be interpreted as ex-post updating due to unemployment, i.e., men retrospectively upgrade
their past satisfaction scores when they exit employment. A similar pattern is found for unemploymed
women, but not for the not working. For men, the size of this effect is approximately 70% of the recalled
negative correlation of past satisfaction and past unemployment; it is even higher than 100% for the not
working. Since the employment status in the reference period is accounted for, this applies to individuals
who are employed, unemployed or not working in the reference period ¢. In line with the findings of
R. E. Lucas and Diener (2004) and Clark et al. (2008a), it can be concluded that men do not adapt to
unemployment (see also Dolan et al. 2008), and that stronger intrapersonal comparisons lead to more
pronounced effects of unemployment on well-being than more global evaluations of well-being, which
could be due to changes in reference groups or social norms (Clark et al. 2009). Stavrova et al. (2011)
provide evidence from 28 OECD countries that social norms are more important than personal norms
to work for the negative effect of unemployment on life satisfaction. Here, these two effects cannot be
fully disentangled, but the large upgrade of past satisfaction scores when currently unemployed suggests
that the role that such norms play for the evaluation of personal well-being is context-dependent, i.e.,

individuals base their reported well-being on different norms depending on their current living conditions.

FI1GURE 2: Illustration of correlation sizes between
different life satisfaction measures and unemployment - Males
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Notes: Sizes of bars represent relative sizes of estimated correlations from linear fixed effects regressions reported in Table 4.
100% = -1.095 (correlation between unemployment and concurrent life satisfaction),
Source: GSOEP, own calculations

Figure 2 illustrates the different associations of unemployment with concurrent, retrospective and arti-
ficial life satisfaction for men. The correlation between being unemployed and the “classical” concurrent
life satisfaction measure C'S;; represents the benchmark of 100%. Approximately 80% of this correlation
are recalled one year later which can be interpreted as the lasting effect. The reduction in correla-
tion size can be attributed to the influence of short-lived mood influences, recall problems (especially
if the corresponding unemployment spell is short, as shown by Manzoni et al. 2011) and adaptation
effects. In contrast, unemployed individuals upgrade their past satisfaction scores by about 60% of the
benchmark correlation. That is, the individuals themselves ex-post attribute a higher well-being to the
“counterfactual” situation of being employed.?® In sum, the difference between the correlations found

for unemployment, with concurrent and artificial life satisfaction amounts to about 20%. This overall

23With C'Sy, life satisfaction when unemployed is reported by the unemployed whereas life satisfaction when employed
is reported by the employed. With RS;;, unemployed as well as employed individuals report life satisfaction for both times
of unemployment and times of employment. 56% of those ever unemployed are only unemployed in one year, 28% in two
years, and only 16% in 3 or 4 years.
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difference is the result of individuals weighting all of the discussed (plus more) aspects in the evaluation
of their subjective well-being in an unknown way. While the empirical analysis presented here strongly
supports the view that unemployment reduces individual life satisfaction, it also shows that quantifying

the size of a particular correlation is subject to a large degree of uncertainty.

In order to check the robustness of the findings presented in this section, the regressions were run using a
balanced panel only, excluding the first wave, excluding outliers (annual change in life satisfaction of more
than 5 points), excluding concurrent satisfaction form the reference period ¢, and with random instead
of fixed effects for descriptive purposes. The estimation results are presented in Tables A8 and A9 in the
Appendix. Again, the results prove to be robust to the specification of the sample. Slightly diverging
results only emerge when the first wave is excluded. In all regressions, a strong positive correlation of

unemployment in the reporting period and retrospective life satisfaction is found.

5 Conclusion

In this paper, T use concurrently and retrospectively reported life satisfaction from the 1984 to 1987 waves
of the German Socio-Economic Panel to contribute to the literature on individual well-being and unem-
ployment in two ways: First, the individual-level data allow me to check the robustness of the empirical
correlations between unemployment and life satisfaction reported in the literature so far with regard to
the choice of identifying intertemporal within-person changes in life satisfaction from retrospective or
longitudinal information. Second, retrospective evaluations of past life satisfaction are investigated to
address the methodological issue of intertemporal comparability of life satisfaction scores reported by the

same individual at different points in time.

Most of the estimation results from linear and non-linear fixed effects regressions of life satisfaction on
a set of standard explanatory variables are not overly sensitive to the choice of identifying variations
in the dependent variable from either concurrently or retrospectively reported life satisfaction. Signs,
significance and confidence intervals of the correlations are similar for most variables. Larger differences
emerge for self-reported health and the employment status. While the former finding can be confidently
attributed to short-lived mood effects, a significantly larger negative correlation between unemployment
and life satisfaction when intertemporal comparisons are elicited directly from survey respondents sug-
gests that evaluation standards for subjective life satisfaction change over time. T find that unemployed
individuals do not only report lower concurrent satisfaction scores, but also remember reduced well-being
due to past unemployment well, and retrospectively upgrade their past satisfaction scores. Therefore,
the negative effects of unemployment on individual life satisfaction reported in the literature so far are

probably underestimated.

In addition, I show that changes in the employment status largely distort the subjective evaluations
of personal well-being. While the well established negative relationship between unemployment and life
satisfaction finds support here, the analysis presented casts doubts on a general validity of subjective
life satisfaction data for longitudinal studies. In particular, quantifying the relationship between life
satisfaction and different life circumstances is subject to a large degree of uncertainty. The main reason
for this uncertainty is that comparison standards are unknown. If these standards, i.e., the reference
system for the subjective evaluation of life satisfaction, change over time, life satisfaction scores of the
same person from different points in time cannot be meaningfully compared. Such changes are likely the
case on an individual as well as on an aggregate level. Therefore, subjective life satisfaction probably
carries rather low informational value for monitoring long-term economic or social developments. Similar
conclusions have been drawn by Dolan et al. (2008) from a literature review, by Wunder and Schwarze

(2010) from the estimation results of dynamic panel data models for subjective life satisfaction, and
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Deaton (2011) from the analysis of daily data about subjective well-being reported during the financial
crisis between 2008 and 2010.

However, self-reported life satisfaction appears to be useful for studying short-term fluctuations (see also
Wunder and Schwarze 2010, Deaton 2011). In this context, empirical research must pay close attention
to the comparison standards used by individuals in their subjective evaluations, and the intertemporal
stability of these standards (Schwartz and Sprangers 1999). For instance, before-after evaluations might
most adequately be carried out with measures that mainly capture an intertemporal comparison. It is
obvious that neither concurrent nor retrospective life satisfaction can be regarded as a “gold standard”.
Ideally, empirical research on subjective life satisfaction would be based on different measures in order to
increase the reliability of the results (Larsen and Fredrickson 1999). Therefore, a case can be made for
eliciting intertemporal (and also other, e.g., interpersonal) comparisons from survey participants directly.
In general, more research is needed to improve our understanding of how individuals from their subjective
evaluations of life satisfaction, and how these might change over the life-cycle, or with particular life

circumstances and events.
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TABLE A2: Robustness checks: Different dependent variables - Males

(Conditional logit regressions)

Life satisfaction: Higher than avg. Better off Worse off
Based on: CSit ASit CSit ASie CSit ASit
Log household equivalent income 0.517F¥¥ 0.567FFF 0.450%%% 0.334%% -0.279%%  -0.828FFF
(0.100) (0.134) (0.129) (0.169) (0.123) (0.196)
Unemployed -0.811%** -1.324%%* -0.655%** -0.774%** 0.674%%* 1.317%**
(0.132) (0.172) (0.160) (0.203) (0.153) (0.216)
Not working -0.211 -0.327 -0.012 -0.474* 0.017 0.696**
(0.176) (0.220) (0.215) (0.279) (0.214) (0.354)
Slightly hindered by health -0.484*** -0.186** -0.351%** 0.004 0.393%** 0.331%%*
(0.063) (0.083) (0.081) (0.113) (0.078) (0.122)
Strongly hindered by health -0.984%** -0.641%** -0.786%*** -0.156 0.911%** 0.893%**
(0.106) (0.147) (0.141) (0.183) (0.134) (0.195)
Steady partner 0.431%%%* 0.673%** 0.028 0.063 -0.295* -0.336
(0.129) (0.169) (0.181) (0.216) (0.165) (0.263)
Children in household -0.023 0.227* -0.257* -0.027 0.050
(0.099) (0.136) (0.135) (0.169) (0.120)
Homeowner -0.043 -0.289 -0.123 -0.013 0.058
(0.129) (0.197) (0.163) (0.217) (0.153)
Months between interviews -0.004 -0.001 0.018 0.012 -0.004
(0.017) (0.026) (0.027) (0.037) (0.025)
Age -0.081 0.490*** -0.401%** 0.123 0.276%%*
(0.074) (0.105) (0.101) (0.135) (0.092)
Age squared (/100) -0.213%** 0.455*** 0.282%** -0.180 -0.150
(0.073) (0.118) (0.106) (0.156) (0.096)
Year dummies Yes Yes Yes Yes Yes
Pseudo R2 0.038 0.051 0.019 0.013 0.018 0.051
Model p-value 0.000 0.000 0.000 0.000 0.000 0.000
Observations 12,574 7,809 7,193 3,789 8,095 3,084
Individuals 3,358 2,059 2,449 1,289 2,757 1,051

Notes: Table reports coefficients from conditional (fixed effects) logit regressions for individual life satisfac-
tion being higher than the individual average (Kassenbdhmer and Haisken-DeNew 2009), and being more or
less satisfied than in the preceding year. The dependent variable is based on either concurrent or retrospective
information. Std. errors in parentheses are adjusted for clustering on individuals. Significance levels: *¥10%
AR 07 kK] O

Source: GSOEP, own calculations

TABLE A3: Robustness checks: Different dependent variables - Females
(Conditional logit regressions)

Life satisfaction: Higher than avg. Beltter off Worse off
Based on: C'Sit ASit CSit ASit C'Sit ASit
Log household equivalent income 0.414%%F 0.582FF% 0.148 0.437%%F -0.066 -0.537F**
(0.098) (0.125) (0.121) (0.159) (0.121) (0.199)
Unemployed -0.408*** -0.848%** -0.117 -0.541%** 0.186 0.934%%*
(0.122) (0.157) (0.154) (0.194) (0.145) (0.237)
Not working -0.105 -0.083 -0.048 -0.222 0.090 0.096
(0.087) (0.122) (0.119) (0.150) (0.113) (0.189)
Slightly hindered by health -0.371%** -0.211%** -0.188%** 0.077 0.282%%%* 0.482%**
(0.057) (0.069) (0.072) (0.103) (0.070) (0.110)
Strongly hindered by health -0.797*** -0.691%** -0.680%** -0.204 0.790%** 1.322%**
(0.100) (0.128) (0.133) (0.182) (0.126) (0.196)
Steady partner 0.259* 0.377** -0.162 -0.587H** 0.076 -0.188
(0.135) (0.150) (0.179) (0.166) (0.281)
Children in household 0.085 0.216 -0.167 0.056 -0.004
(0.100) (0.138) (0.137) (0.126) :
Homeowner 0.038 -0.030 0.109 -0.036
(0.122) (0.170) (0.153) (0.149)
Months between interviews -0.006 -0.064%* 0.034 -0.020
(0.017) (0.026) (0.026) (0.024)
Age -0.232%** 0.632%** -0.192* 0.184**
(0.074) (0.106) (0.099) (0.093)
Age squared (/100) -0.012 -0.630%** 0.050 -0.123
(0.074) (0.121) (0.106) (0.098)
Year dummies Yes Yes Yes Yes
Pseudo R2 0.028 0.051 0.008 0.010
Model p-value 0.000 0.000 0.000 0.000
Observations 12,591 8,070 7,392 8,072
Individuals 3,353 2,123 2,515 2,744

Notes: Table reports coefficients from conditional (fixed effects) logit regressions for individual life satisfac-
tion being higher than the individual average (Kassenbdhmer and Haisken-DeNew 2009), and being more or
less satisfied than in the preceding year. The dependent variable is based on either concurrent or retrospective
information. Std. errors in parentheses are adjusted for clustering on individuals. Significance levels: *10%
AR 07 kK] O

Source: GSOEP, own calculations
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TABLE A8: Robustness checks: Retrospective life satisfaction regressions - Males

Dependent variable: Balanced Excluding Excluding Without Random effects
Retrospective satisfaction RS;; panel 1st wave outliers CSi regression

Covariates from year ¢

Log household equivalent income 0.160* 0.171 0.143* 0.201%%* 0.146%%*
(0.094) (0.133) (0.081) (0.092) (0.055)
Unemployed -0.880%** -0.805%** -0.766%** -0.981%** -0.888%**
(0.157) (0.223) (0.119) (0.157) (0.105)
Not working -0.489** -0.805** -0.344%* -0.517F** -0.531%%*
(0.190) (0.330) (0.158) (0.189) (0.139)
Slightly hindered by health 0.011 -0.034 0.003 -0.027 -0.031
(0.050) (0.072) (0.045) (0.049) (0.033)
Strongly hindered by health -0.259%** -0.265* -0.185%* -0.358*** -0.250%**
(0.100) (0.148) (0.092) (0.101) (0.067)
Steady partner 0.364%** 0.634%* 0.219** 0.364%*** 0.243%%*
(0.117) (0.255) (0.099) (0.118) (0.093)
Children in household 0.188%** 0.165 0.099 0.154% 0.064
(0.123) (0.072) (0.084) (0.061)
Homeowner 0.019 -0.025 0.079 -0.005
(0.178) (0.094) (0.129) (0.074)
Age -0.234%** -0.118%** -0.107* 0.009
(0.107) (0.051) (0.059) (0.010)
Age squared (/100) 0.192 0.143%* 0.117% -0.005
(0.125) (0.060) (0.068) (0.012)
Months between interviews -0.029* -0.012 -0.019* -0.013
(0.016) (0.009) (0.010) (0.008)
Covariates from year ¢ + 1
Log household equivalent income -0.054 -0.032 -0.138* -0.059 -0.169%**
(0.088) (0.127) (0.078) (0.087) (0.055)
Unemployed 0.640%** 0.657%** 0.482%%* 0.596*** 0.713%%*
(0.134) (0.200) (0.121) (0.133) (0.094)
Not working 0.610%** 0.241 0.443%* 0.592%** 0.427%**
(0.214) (0.349) (0.180) (0.210) (0.132)
Slightly hindered by health 0.002 -0.059 0.003 -0.020 -0.060*
(0.048) (0.069) (0.044) (0.047) (0.032)
Strongly hindered by health 0.033 -0.122 0.028 -0.012 0.065
(0.102) (0.153) (0.091) (0.100) (0.071)
Steady partner -0.020 -0.225 0.069 0.023 -0.159*
(0.150) (0.239) (0.128) (0.148) (0.094)
Children in household 0.018 0.137 0.068 0.045 -0.105
(0.094) (0.147) (0.077) (0.092) (0.064)
Homeowner 0.182 0.055 0.059 0.155 0.103
(0.115) (0.161) (0.090) (0.115) (0.073)
Concurrent life satisfaction in year ¢ and t 4+ 1
Satisfaction in year t 0.089*** 0.069%** 0.049%** - 0.143%**
(0.016) (0.021) (0.011) (0.011)
Satisfaction in year t+1 0.640%** 0.622%%% 0.718%%% 0.618%%* 0.688%**
(0.018) (0.027) (0.014) (0.018) (0.013)
Year dummies Yes No Yes Yes Yes
Within R2 0.391 0.360 0.500 0.384 0.387
Model p-value 0.000 0.000 0.000 0.000 0.000
Observations 9,111 6,502 9,812 9,901 9,901
Individuals 3,037 3,381 3,669 3,677 3,677

Notes: Table reports coefficients from linear fixed effects (columns 1 - 4), and linear random effects regressions
(column 5). The dependent variable is retrospective life satisfaction for year t as reported in year t+1. Std. er-
rors in parentheses are adjusted for clustering on individuals. Significance levels: *10% **5% ***1%

Source: GSOEP, own calculations
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TABLE A9: Robustness checks: Retrospective life satisfaction regressions - Females

Dependent variable: Balanced Excluding Excluding Without Random effects
Retrospective satisfaction RS;; panel 1st wave outliers CSi regression
Covariates from year ¢
Log household equivalent income 0.220%* 0.231 0.245%%% 0.261%%% 0.207%%*
(0.099) (0.145) (0.084) (0.097) (0.062)
Unemployed -0.369%*** -0.251 -0.325%** -0.387*** -0.422%**
(0.121) (0.165) (0.107) (0.120) (0.092)
Not working 0.008 0.052 0.015 0.016 -0.019
(0.077) (0.125) (0.070) (0.078) (0.053)
Slightly hindered by health -0.115%* -0.130* -0.111%** -0.146%** -0.106%**
(0.047) (0.071) (0.042) (0.047) (0.033)
Strongly hindered by health -0.059 -0.047 -0.108 -0.125 -0.217***
(0.092) (0.140) (0.082) (0.091) (0.064)
Steady partner 0.332%* 0.912%** 0.282%* 0.350%* 0.141
(0.141) (0.249) (0.126) (0.144) (0.104)
Children in household 0.064 0.124 0.034 0.062 0.011
(0.084) (0.116) (0.072) (0.082) (0.057)
Homeowner 0.054 0.003 0.082 0.054 0.074
(0.109) (0.152) (0.096) (0.109) (0.079)
Age -0.012 -0.182 -0.024 -0.032 0.021%*
(0.058) (0.115) (0.052) (0.058) (0.010)
Age squared (/100) 0.031 0.148 0.046 0.041 -0.016
(0.069) (0.134) (0.061) (0.069) (0.012)
Months between interviews -0.018* -0.009 -0.011 -0.020* -0.011
(0.010) (0.017) (0.009) (0.010) (0.009)
Covariates from year ¢ + 1
Log household equivalent income -0.171% -0.166 -0.160* -0.136 -0.154**
(0.094) (0.153) (0.081) (0.094) (0.062)
Unemployed 0.275%* 0.612%** 0.253** 0.261** 0.282%**
(0.132) (0.218) (0.114) (0.130) (0.092)
Not working 0.016 0.139 0.008 0.022 0.044
(0.079) (0.113) (0.069) (0.078) (0.052)
Slightly hindered by health -0.065 -0.042 -0.076* -0.078* -0.059*
(0.045) (0.065) (0.042) (0.045) (0.030)
Strongly hindered by health 0.186* 0.153 0.102 0.160 0.035
(0.099) (0.152) (0.087) (0.098) (0.068)
Steady partner 0.403** 0.378 0.311%%* 0.430%* 0.081
(0.184) (0.259) (0.159) (0.182) (0.108)
Children in household -0.065 -0.155 -0.093 -0.048 -0.002
(0.086) (0.130) (0.079) (0.087) (0.058)
Homeowner 0.079 0.045 0.071 0.089 0.039
(0.110) (0.176) (0.104) (0.110) (0.079)
Concurrent life satisfaction in year ¢ and t 4+ 1
Satisfaction in year t 0.083*** 0.076%** 0.057%** - 0.145%**
(0.014) (0.023) (0.011) (0.010)
Satisfaction in year t+1 0.643%** 0.639%%* 0.705%%* 0.622%%* 0.692%%*
(0.017) (0.023) (0.013) (0.017) (0.012)
Year dummies Yes No Yes Yes Yes
Within R2 0.386 0.379 0.477 0.382 0.383
Model p-value 0.000 0.000 0.000 0.000 0.000
Observations 9,105 6,493 9,828 9,896 9,896
Individuals 3,035 3,375 3,656 3,665 3,665

Notes: Table reports coefficients from linear fixed effects (columns 1 -

4), and linear random effects regressions

(column 5). The dependent variable is retrospective life satisfaction for year t as reported in year t+1. Std. er-
rors in parentheses are adjusted for clustering on individuals. Significance levels: *10% **5% ***1%

Source: GSOEP, own calculations
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