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Abstract

This research extends the literature on the welfare costs of inflation
and unemployment based on self-reported happiness data by
looking at age and job market characteristic splits. We confirm that
the relative welfare cost of unemployment versus inflation is
higher than one (in contrast with the “equal-to-one” implicit
assumption of the Misery Index) and show that the relative cost of
unemployment is much higher in intermediate age cohorts and in
low job protection countries. This might contribute to explain the
higher concern for the level of economic activity of central bankers
in countries with younger population and more flexible labour
markets.
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1. Introduction

Evaluating the relative cost of unemployment versus inflation is of foremost importance for
economists and policymakers'. In order to maximize the population’s welfare it is fundamental to
know which one, between the two, has the highest impact on people’s lives. The effectiveness of
economic policies is usually evaluated on the basis of welfare indicators which arbitrarily assign
certain weights to the two bads. The most famous is probably the so called “Misery Index” which
calculates countries’ well being levels with a simple unweighted sum of the unemployment and
inflation rates. Its implicit (and strong) assumption is that a one percent rise in inflation and
unemployment generate the same welfare loss.

One of the most influential papers in this literature (Di Tella et al., 2001) shows that the Misery
Index underestimates the relative cost of unemployment. With a two stage approach the authors
demonstrate that policymakers should trade off a one percent reduction in unemployment with a
1.66 percent increase of inflation in order to maintain constant the level of welfare. This finding
contradicts the Misery Index hypothesis that the two “bads” have to be considered as perfect
substitutes.

A main point of the paper is that the cost of unemployment is higher also because it does not affect
only unemployed individuals. In fact, the latter is given by the sum of two components: the
psychological cost of being unemployed (which affects only jobless people)® and the disutilities
due to the cost of supporting the unemployed and the fear of becoming unemployed (which affect
the whole population).

The different statutes and behaviors of economic institutions in the US and Europe do not seem to
reflect citizens’ superior concern for unemployment revealed by empirical evidence. Several
differences emerge when comparing the main targets declared in the statutes of the ECB and the

' The discussion on the unemployment-inflation trade-off is probably one of the oldest and most controversial in the
economic discipline. Is the Phillips curve really vertical in the long run? Is it linear or non-linear? Akerlof, Dickens and
Perry (1996) challenge the traditional view on optimal inflation arguing that a moderate rise in the price level provides
some “grease” to the price and wage setting process. Their study on the US economy suggests the existence of an
optimal non-zero inflation rate, between 1.5% and 4%. Wyplosz (2001) finds evidence that the Phillips curve in the
long-run is non-linear and not vertical. Furthermore, unemployment seems to decline for rates of inflation above 2%.
“Sand” and “grease” effects differ among countries with different labour market structures. In particular Wyplosz,
estimating the Phillips curve for Germany, France, Italy, Netherland and Switzerland, concludes that there may be a
“sand effect” for low levels of inflation. For countries like Germany, higher levels of inflation (between 4% and 10 %)
would be necessary to produce the “grease effect”. By combining these findings with the relevance of near rationality
and the possible existence of nominal rigidities, Dickens (2001) claims that an inflation target below 2% could be very
costly.

? The Misery Index has first been used by Robert Barro in the 1970's, although some people credit it to Arthur Okun. It
is simply the sum of unemployment and inflation rates. Both unemployment and inflation create economic and social
costs, which are captured by a rise in the Misery Index.

? Clark & Oswald (1994), using data from the British Household Panel, show that unemployed people have much lower
levels of mental well being than those at work. Controlling for age groups they find a negative relation between
unemployment costs and the share of unemployed people in a given age cohort. This could reflect the fact that young
people consider less stressful being unemployed, an attitude which could be partly explained by the reference-group
theory (people tend to evaluate their status with respect to persons of their reference-group). L. Winkellmann & R.
Winkellmann (1998), using panel-data (German Socio-Economic Panel), measure the effect for different age groups
and find that older workers experience substantial reductions in satisfaction although they cannot reject the hypothesis
that the detrimental effect of joblessness is the same across age-groups. There is also some evidence that being
unemployed is easier when one has been out of job for some time or if one lives in a region with high unemployment
(Clark & Oswald, 1994). Feather (1990) and Darity & Goldsmith (1996) provide an excellent review of the studies
which have most contributed to theorize the relation between unemployment and psychological well-being.



Federal Reserve. The EU has found strong consensus for the creation of an independent Central
Bank with a clear anti-inflationary stance and no explicit consideration for an unemployment target.
The statute of the Federal Reserve, instead, lists six main monetary policy objectives, does not fix
any clear inflation target and claims that the monetary policy should sustain economic growth and
fight price increases at the same time.

When considering the Misery Index or the conduct of the central bankers, two questions arise. First,
why do economic authorities implicitly have an antinflationary bias with respect to relative
preferences of individuals as measured by the above mentioned studies? Second, why are there
marked differences across countries in targets and policies (e.g. ECB versus FED)*?

Our paper may help to solve the second puzzle. Our argument is that only by estimating the relative
welfare costs of unemployment and inflation by different age and job market characteristic splits
we may outline differences in preferences and political pressures observed on economic authorities.
Using individual observations from the Eurobarometer Survey (1975-2002) we find that the relative
individual cost of unemployment versus inflation is markedly higher in central age classes and in
countries with lower employment protection (EPL).

Looking at these results we may infer that the progressive aging of the European society, and its
higher job market rigidity, have progressively increased the constituency of those groups (retired
workers, insiders with high job protection or even unemployed with high welfare provisions) which
downweight the relative cost of unemployment versus inflation. This is much less so in countries
with higher job market flexibility and younger population.

Even though our data cover only EU countries, the observed findings on the relatively higher
psychological cost of being unemployed and the general population fear of unemployment in EU
countries with lower job protection lead us to infer that also other countries with similar features,
such as the US, should share stronger political pressure for more active anti-unemployment
policies.

Our results may therefore help to understand why the much stronger population fear of
unemployment may have contributed as well to the decision of countries with lower job protection,
such as the UK, not to be part of the MU and countries like the US to shape the conduct of its
central banker in a substantially different way.

The paper is divided into six Sections (including introduction and conclusions). In Section II we
describe our variables, the methodology adopted in the two stage approach and the results obtained
in terms of coefficient magnitudes and relative welfare costs of unemployment versus inflation. In
Section III we perform robustness checks by running one stage regressions for different subsamples
and one stage regressions with slope-dummy variables. In Section IV we perform further
robustness tests by running a unique one stage regression in which age and job market
characteristic effects are interacted. For every type of performed robustness check we derive the
implied inflation/unemployment trade-off, either in monetary terms or by considering relative
changes in the share of very happy people. In Section V we discuss how demographic and
structural variables might shape the institutions and their policies. Section VI concludes.

* De Grauwe (2005) evidences two main reasons for the ECB’s more conservative approach. The first has to deal with
the emphasis put in the 80’s on the central bank’s independence (Barro-Gordon, 1984) and the call for a more
conservative central banker (see Rogoff, 1985). The second refers to the role played by Germany in shaping the EMU
and the Eurosystem.



2. Data, variables and two stage econometric methodology

In building our database we closely follow the methodology used by Di Tella, McCulloch and
Oswald (2001 and 2003) in order to make our results comparable with theirs. Our source is the
Eurobarometer Survey containing information on self reported life satisfaction’ of more than
634,000 individuals from 1975 to 2002. With respect to Di Tella et al. (2003) we extend our
analysis beyond 1992 and include new countries (Norway from 1990 to 1996, Finland from 1993,
Sweden and Austria from 1994). Macroeconomic data are extracted as three year moving-averages
centered in #-/ in order to reduce possible measurement errors. The source of unemployment rates
is the OECD Center for Economic Performance dataset, while data on inflation are from the World
Bank’s World Development Indicators. Table 1 provides a detailed description of the variables

used.

Table 1: Description of the variables used

Variable Source Description

Life satisfaction Eurobarometer Self-declared life-satisfaction level from 1 (not at all satisfied) to 4 (very satisfied)
Unemployed Eurobarometer Dummy variable (DV) which takes value 1 if the respondent is unemployed, 0 otherwise
Selfemployed Eurobarometer DV which takes value 1 if the respondent is self-employed, 0 otherwise

Retired Eurobarometer DV which takes value 1 if the respondent is retired, 0 otherwise

Student Eurobarometer DV which takes value 1 if the respondent is student, 0 otherwise

Home Eurobarometer DV which takes value 1 if the respondent is responsible for home and is not working, 0 otherwise
Male Eurobarometer DV which takes value 1 if the respondent is male, 0 otherwise

Age Eurobarometer Age of the respondent in years

Age squared Eurobarometer Square of the respondent's age in years

Middle education Eurobarometer DV which takes value 1 if the respondent has 15-18 years of education, 0 otherwise
High education Eurobarometer DV which takes value 1 if the respondent has more than 18 years of education, 0 otherwise
Married Eurobarometer DV which takes value 1 if the respondent is married, O otherwise

Divorced Eurobarometer DV which takes value 1 if the respondent is divorced, 0 otherwise

Separated Eurobarometer DV which takes value 1 if the respondent is separated, 0 otherwise

Widowed Eurobarometer DV which takes value 1 if the respondent is widowed, 0 otherwise

Income 2nd quartile Eurobarometer DV which takes value 1 if the respondent belongs to the 2nd income quartile, 0 otherwise
Income 3rd quartile Eurobarometer DV which takes value 1 if the respondent belongs to the 3rd income quartile, 0 otherwise
Income 4th quartile Eurobarometer DV which takes value 1 if the respondent belongs to the 4th income quartile, 0 otherwise
GDP World Bank GDP per capita in 2000 constant international US $

Inflation World Bank Inflation rate, three-year moving average

Unemployment OECD Unemployment rate, three-year moving average

> Happiness and life satisfaction can be considered as synonymous (if not conceptually) on the empirical point of view
as they generally provide the same regression results (see Di Tella et al., 2001). In our analysis we use the two words
indifferently but always use the Life Satisfaction variable because it provides more observations than the Happiness
one. The literature on the determinants of happiness is a new promising field of research and an important empirical
benchmark on which the standard behavioural hypotheses on the homo oeconomicus utility function can be tested. Its
revival after the reflection of the classics (see among others Malthus, 1798; Marshall, 1890; Veblen, 1899; Dusenberry,
1949 and Hirsch, 1976) is due to the creation of international cross-sectional and panel datasets in which self declared
happiness and life satisfaction are measured at individual level. For a survey on this branch of the literature see Frey
and Stuzter (2002). On the plausibility and reliability of empirical findings based on self declared happiness data see,
among others, Alesina et al. (2004). A remarkable element of the wide range of empirical papers on the issue is the
stability across periods and countries of the relationship between self declared happiness and some of its determinants
(see Alesina et al. (2004) for US and Europe, Frey et al. (2000) for Switzerland and Clark and Oswald (1994) for the
UK).



We start our analysis by replicating the two stage procedure performed by Di Tella et al. (2001)
with new data and an enlarged set of countries. In the first stage we perform OLS regressions of
the self-declared level of life satisfaction on a set of personal characteristics, on year and country
dummy variables. The use of OLS instead of logit or probit models for a discrete variable is meant
to minimize the prediction error and obtain more accurate second-stage regressions. We then
calculate the average prediction error from the first stage by year and by country: we obtain an
(unbalanced) panel of “unexplained” life satisfaction where every country has one observation per
year. In the second stage we run multinomial ordered probit regressions of this newly created
variable on the three-year moving average inflation and unemployment rates, year and country
dummy variables and a country-specific time trend. More formally, in the first stage we estimate
the following OLS regression:

K
H,=a,+2+Y BX, +rU,+¢, (1)
k=1
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where Hj; is the happiness level of the i-th individual living in country j in period , ; and A are

respectively country and year dummy variables, X; the k-th control variable in the individual
happiness estimates and U ;; is a dummy variable which takes the value of 1 if the individual is
unemployed and 0 otherwise. Country unemployment and inflation rates are obviously excluded
from the controls. In the second stage we estimate the following multinomial ordered probit
equation:
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Where n, = Zi is the average unexplained residual for country j at time ¢ from the first stage
l

individual happiness equation, @, and 0, are respectively country and year dummy variables,
TRENDj; is a linear trend (centered in t-1), 7; and uj; are the three-year moving-average inflation
and unemployment rates, Y, is the m-th control variable (e.g. change in unemployment and
inflation rates and current and lagged levels of GDP). Regressions are run with robust standard

CITOIS.

In the first stage we use exactly the same regressors (with the exception of the number of children,
not available after 1988) as in Di Tella (2001). The obtained findings are very similar: the
coefficient of the unemployment status is -.34 against the -.33 of Di Tella 2001 (See Table 3,
column 1). In the base model with year and country dummies our second stage coefficients
measuring the effects of unemployment and inflation are smaller than in Di Tella (2001): -1.3
against -2.0 for unemployment and -.85 against -1.4 for inflation (Table 2, column 1).

After these first overall sample estimates we investigate if our results change when considering age
cohort and job market characteristic splits. We perform, in the first stage, one regression for each
category’. Then, we calculate the average prediction error for every country-year by category and
use these data to perform separate second-stage regressions by sample split '. As age cohorts we
consider the 25" (28 year old) and the 50™ (41 year old) percentile of the age of sample respondents

% We believe that this is more accurate than running a first stage regression on the overall population and then sorting
out and summing up only the residuals of those people belonging to the considered age class. This latter approach
would give for implicitly valid the restriction that in the first stage the coefficients of the regressors are identical in each
age or institutional class.

7 Thus, one regression for highly protected countries and one for the remaining; one regression for young people etc.
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at the beginning of the investigation period. We divide the remaining 50% of the sample by taking
into account the 65 year threshold which should discriminate between active population and retired
workers.

Table 2: Two-Stage Life-Satisfaction Equations for Europe 1975-2002

1 2 3 4 5 6 7
u -1.30 -1.32 -1.24 -1.17 -1.15 -1.10 -1.15
(0.29) (0.29) (0.29) (0.29) (0.29) (0.30) (0.29)
T -0.85 -1.29 -0.81 -0.95 -0.92 -0.87 -0.91
0.21) (0.52) (0.22) 0.21) (0.22) (0.22) (0.22)
n? 1.82
(1.96)
Au -0.06
(0.04)
An 0.01
(0.00)
GDP 0.05 0.16 0.13 0.04
(0.02) (0.15) (0.15) (0.02)
GDP -0.12 0.05
(0.16) (0.24)
GDP ., -0.16
(0.17)
A GDP 0.00
(0.00)
Number of obs. 295 295 289 295 295 295 295
R? 0.12 0.12 0.13 0.14 0.14 0.14 0.14

Legend: Second-stage regression results of the model presented in section 2 (see equation 2). The dependent variable is the country average of
individual unexplained life satisfactions (the (period t) country average residual of equation 1 in section 2). Robust standard errors are in
parentheses. Inflation and unemployment rates are three-year moving averages. All regressions include country and year dummies (France and 1975
being the base) and time trend.

As it is well known, though, this is not the case for all professional activities and for all investigated
countries. In fact, in our sample only around 60% of people aged above 64 declare to be retired.
This allows us to measure the cost of unemployment also for those aged above 64 who are still
participating to the labour market and not only that of retired people, for whom this cost should
obviously be lower. Hence, the definition of the over 64 class helps us to proxy the cost of
unemployment for individuals close to the retirement age or already retired.”

The institutional framework split is based on the index of job protection provided by the OECD
Employment Outlook (1999)°. The index captures the strictness of employment protection laws. As

¥ Consider however that also retired workers may suffer from an increase in the general level of unemployment due to
intergenerational altruism within or outside their families and to concerns for a fiscal effect of higher unemployment
levels on their pensions.

? Chapter 2, Table 2.6, page 67. The index varies from 0 to 30: higher values imply higher job protection. Data are
available for three periods: 1956-1984 (source: Lazear 1990), 1985-1990 (source: OECD), 1991-2002 (source: OECD).
These sources are used also by Nickell and Nunziata (2005). Using as reference the labour standard index (OECD
1989-1994) which includes measures of working time, fixed-term contracts, employment protection, minimum wages
and employees representation rights, we obtain very similar classifications (see also Nickell, 1997).
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thresholds delimiting low and high job protection groups we take respectively the 35™ and 65"
percentiles of the OECD indicator'".

Basing our taxonomy on this index we classify Ireland, UK, France (in the 1980s), the Netherlands,
Finland (in the 1990s) and Denmark (from 1984) in the low job protection group. On the opposite
Italy, Greece, Spain, Portugal and France (in the 1990s) fall into the high protection group''. We
focus on this index as we expect higher job protection to reinforce insiders’ position and therefore
to reduce the more general population fear of unemployment (second stage estimate coefficient).

2.1 Results of two stage estimates in age and job protection subgroups

Results from our subsample splits (Table 3) support the assumption that the negative effects of
unemployment on individual happiness are significantly influenced by the age cohort and the job
market framework. The individual cost of being unemployed for workers aged over 64 (-.15) is less
than half of that of individuals placed in the other three cohorts (between -.33 and -.36), the
difference being strongly significant (Table 3). On the contrary, there is no evidence for age effects
when we look at the second stage estimates since the negative effect of unemployment is very
similar in all age cohorts.

Table 3: Two-Stage Life-Satisfaction Equations, by Sub-Groups

1 2 3 4 5 6 7
All
sample <29 29-41  42-64 >64 Low EPL High EPL

67) Unemployed (1st stage) -0.34 -0.33 -0.36 -0.35 -0.15 -0.35 -0.29

(0.00) 0.01)  (0.01)  (0.01)  (0.03) (0.01) (0.01)
) Unemployment rate (2nd stage) -1.17 -1.27 -1.20 -1.17 -1.23 -2.70 -0.41

(0.29) 029) (029  (0.29)  (0.29) (0.74) (0.58)
(@) Inflation rate (2nd stage) -0.95 090  -091 094 098 214 -1.15

(0.21) 021) (0.2 (0.21)  (0.21) (0.60) (0.35)
Trade-Off Index 1.59 1.79 1.71 1.62 1.41 1.43 0.61

Legend: results of selected regressors for the model presented in section 2 (see equations 1 and 2). Robust standard errors are in parentheses.
Inflation and unemployment rates are three-year moving averages. All regressions include country and year dummies (France and 1975 being the
base), time trend, GDP per capita (in 2000 constant US$) and personal characteristics.

If we look at the institutional split we find that low job protection'? countries have a higher
individual cost of being unemployed than high job protection countries (.35 against .29). This
finding may be puzzling since we would expect that higher job market flexibility and hiring rates
should reduce the cost of the unemployment status in low job protection countries. Possible
explanations of the puzzle are the habituation effects (see, for example, Winkelmann &
Winkelmann (1998) and Clark, Georgellis and Sanfey (2001)) of the relatively higher share of long
term unemployed, more generous unemployment benefits, higher family and network solidarity and
stronger informal economy in high job protection countries. The second stage estimate also
highlights, consistently with our expectations, a huge difference in terms of overall population fear

' We cautiously omit from the two subgroups country/years with central values of the indicator to reduce the noise
created by measurement errors in the same indicator.

""" A sensitivity analysis performed using the Labour Standard Index (1989-1994) provided by OECD (1999) excludes
France from the sample but the substance of our results is unchanged. Estimates are omitted for reasons of space and
are available upon request.

' Job Protection and Employment Protection Legislation (EPL) are used as synonymous.
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of unemployment (the coefficient of the unemployment rate is low (-.41) and not significant in high
job protection countries, while it is high (-2.7) and significant in low job protection ones).

A likely rationale for our findings is that, when in high job protection countries an individual comes
to know about a rise in high unemployment rates, he is much less likely to interpret this event as a
direct threat to him as it can easily happen in low job protection countries.

2.2 Calculation of the relative welfare costs of unemployment and inflation from the two stage
estimates

In computing the relative welfare cost of unemployment over inflation we initially follow the
approach by Di Tella et al. (2001) using the results from our first and second stage regressions. Our
Trade-Off Index (TO]I) is calculated as the ratio between the cost of unemployment and the cost of
inflation (coefficient from the second stage). The cost of unemployment is given by the sum of the
individual cost of being unemployed (coefficient from the first stage) and the cost related to general
fear of unemployment (coefficient from the second stage)'>.

The underlying idea is that inflation and unemployment are two different realities. Inflation is a
pervasive factor which affects simultaneously all economic agents (even though they can insulate
more or less from its effects according to their condition of net nominal/real debtor/creditors).
Unemployment works in a different way and is similar to an illness. On the one side, its overall
welfare costs are those of the population directly affected and are represented by the negative effect
of the unemployed status on the happiness level, weighted for the share of those unemployed. On
the other side, its costs are those of the general “fear of contagion” of the overall population
generated by the aggregate unemployment level (in addition to the costs that citizens expect to pay
to support the unemployed).

Now, consider regression in column 1, Table 2. The cost of inflation is given by the second stage
coefficient (-.85), times the change in the inflation rate (.001). A one percent reduction in the
inflation rate increases the cardinal happiness indicator by .0085. The cost of a one percent increase
in unemployment is given by the sum of the first stage coefficient of being unemployed (.34) and of
the second stage coefficient of the aggregate unemployment level (1.30), times the change in the
unemployment rate (.001). Thus, the Trade-Off Index (TOI) is 1.91 implying that economic
authorities should trade off a reduction of one percent in the unemployment level with an increase
of 1.91 percent of inflation to maintain the overall population welfare constant. Our number is even
bigger than that obtained by Di Tella et al. (2001).

We repeat this calculation, controlling for GDP per capita (column 1, Table 3). The Trade-Off
Index decreases from 1.91 to 1.59. Next, we perform regressions by age groups (column 2-5, Table
3). Our findings evidence that the individual cost of being unemployed is significantly larger for
younger age classes than for the over 64 class. This translates into a Trade-Off Index which is
higher for the age classes below 65 (the highest is in the under 28 age class with a value of 1.79)
than for the age class above 64 (1.41)'*. These numbers should be taken into consideration by
policymakers if the target is to maintain constant the welfare levels of specific age cohorts.

1 More specifically, the Trade-Off Index (TOI) expresses the ratio between the social cost of unemployment and the

Cost of Unemployed+Cost of Unemployment (7 +¢)

social cost of inflation and is computed as follows: TOI = , where y is

Cost of Inflation v
the 1st stage regression coefficient of being unemployed , ¢ the 2nd stage regression coefficient of the unemployment
rate and y the 2nd stage regression coefficient of the inflation rate.

'* There are not significant differences among the coefficients of the unemployment rate, while the coefficient of the
unemployed status falls in the last age class. Several factors might explain the higher costs of being unemployed in
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However, when considering age classes, we may calculate the relative preferences over inflation
and unemployment in a different way. Consider that the first component of the cost of
unemployment is the expected loss of being unemployed for an individual falling into a given age
class. If we assume a “veil of ignorance” on the individual unemployment/employment future
status'® and wonder what are the expected costs of unemployment for an individual falling into one
of these classes, we have to weight the age class specific unemployment rate with the average effect
of being unemployed suffered by individuals from that age class'®.

From this calculation we obtain the age class specific expected loss from unemployment (Table 3.2,
third column). This value is obviously much higher for the youngest class (below 29) than for the
above 65 class. Since the expected loss from inflation is approximately the same irrespective of the
age, as we infer from descriptive evidence on the importance of fighting inflation (and slightly
higher in the over 64 class), we may conclude that the relative cost of unemployment in terms of
inflation is at least ten times larger for the immediately below 65 class than for the above 64 class
(.02 against .0019).

Table 3.2: Misery Index & Expected Loss

Cost of u Trade-Off Index Exp. Loss

general 0.02 1.91 0.02
<29 0.02 2.21 0.03
29-41 0.02 2.10 0.02
42-64 0.02 2.01 0.02
>64 0.02 1.79 0.0019
low EPL 0.02 2.10

high EPL 0.01 0.81

Legend: Results are from second-stage regressions without controlling for GDP per capita. Trade-Off Index is the ratio between the social cost of
unemployment and the social cost of inflation calculated as explained in footnote 13. Expected loss measures the expected cost of unemployment for
an individual falling into a given age class.

This way of calculating the trade-off is quite realistic. Imagine two individuals, one at the edge of
the 65 year threshold and another at the edge of the 28 year threshold. For the first the relative cost
of unemployment over inflation is soon going to be that of the above 64 year class, while for the
second is going to be that of the 29-41 year class. The expected loss from unemployment for the
two individuals is markedly different.

younger age cohorts. A person in his 40s or 50s would probably find difficult to get a new job once fired, while feeling
the responsibility to maintain his family and children. People aged over 64, if fired, would probably just have to
anticipate a bit their retirement plan, being able to rely on their pensions. Furthermore, they would probably not have to
sustain their children anymore and will not feel the psychological humiliation of being unemployed (since in their
reference group it is normal not to be active).

"% In other words, people do not know whether they will be employed or unemployed in the future.

'® Expected loss of unemployment for a given age class is calculated as follows:

ExpLoss = (Cost.of .unemployed ) - Pr(unemployed )= f -u ,where u is the share of unemployed
a a a unemployed,a « a

people in the o age cohort.
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3. Robustness checks on regression results and inflation-unemployment trade-
off

In this section we first test the robustness of our two-stage estimates with two different
methodologies (3.1). We then recalculate the trade-off between unemployment and inflation using
one-stage results and an index based on probability measures (3.2).

3.1 Robustness checks I: life satisfaction regressions with one stage procedures

The two stage approach followed so far has two main shortcomings. First, the number of degrees of
freedom in second stage estimates is very low (especially in subsample splits), which makes
coefficient magnitudes highly sensitive to the control variables included. Second, while in the one
stage approach all individuals are equally weighted, in the second step of the two-stage estimate we
use country and not individual observations, thereby overweighting the role of individuals in small
countries. When examining the effects of structural factors (such as the degree of domestic job
protection), the use of country observations may be a good choice, since we do not have any
individual variability. On the other hand, when studying the effects of personal characteristics with
individual variability (such as age) on happiness, individual data might be a better one.

We therefore check the robustness of our previous results by running (i) separate regressions
including only individuals from the specific age cohort or high/low domestic job protection
subgroup and (ii) regressions on the overall sample with slope-dummy variables. These procedures
are aimed at testing whether the differences in the effects of inflation and unemployment for
specific age or job protection classes are statistically significant.

Both approaches provide results which are strongly consistent with our previous findings. The
impact of the general level of unemployment on life satisfaction seems to be highly influenced by
age cohorts. The “fear of unemployment” (aggregate level of unemployment) coefficient magnitude
is above two for the central (29-41 and 42-64) age cohorts (columns 3-4, Table 4.1), while it is
equal to one for the over 64 group (column 5). The effect of the unemployment condition on
individual life satisfaction is also more than twice as large in the central age cohorts with respect to
the over 64 group. On the other hand, we do not find, as we might have expected, a higher effect of
inflation for the older age cohorts.

The difference between costs of unemployment in high and low job protection countries is striking
(Table 4.2). The coefficient of the overall level of unemployment (column 3) is not significant in
high job protection countries and has a magnitude which is ten times lower than in low job
protection countries (where it is highly significant). This is consistent with our expectations given
that in countries with low job protection (and lower power of the employed insiders) working
individuals are more afraid of a contagion when the “unemployment disease” spreads.

The effect of the unemployed status is also larger in magnitude in low job protection and
significantly different from that of high job protection countries. This raises again the puzzle we
tried to solve in section 2.1 and interpreted in the light of differences in long term unemployment,
unemployment benefits, family and network solidarity and informal economy between the two
subgroups. Finally, the inflation rate has a stronger negative impact in low protection countries.
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Table 4.1: One Stage Life-Satisfaction Equations, by Age Sub-Groups

One stage, by (sub) sample One stage, with slope dummies
1 2 3 4 5 6 7 8 9 10
general <29 29-41 42-64 >64 <29 29-41 42-64 >64 complete
Unemployed -0.50 -0.49 -0.54 -0.50 -0.25 -0.50 -0.50 -0.50 -0.50 -0.50
(0.01) (0.01) (0.01) (0.01) (0.05) (0.01) (0.01) (0.01) (0.01) (0.01)
u -1.91 -1.55 -2.05 -2.64 -1.00 -1.97 -1.86 -1.81 -2.04 -1.61
(0.13) (0.32) (0.25) (0.21) (0.31) (0.13) (0.13) (0.13) (0.13) (0.15)
n -1.40 -1.75 -1.90 -1.30 -0.76 -1.39 -1.45 -1.37 -1.40 -1.42
(0.08) (0.19) (0.16) (0.14) (0.20) (0.08) (0.08) (0.09) (0.08) (0.10)
DV u 28 0.32
(0.08)
DV x 28 -0.06
(0.07)
DV u29 41 -0.20 -0.51
(0.06) (0.09)
DV r29 41 0.19 0.13
(0.06) (0.08)
DV u 42_64 -0.30 -0.54
(0.06) (0.10)
DV m 42_64 -0.06 -0.03
(0.06) (0.08)
DV u 65 0.67 0.19
(0.09) (0.12)
DV & 65 0.02 0.01
(0.08) (0.10)
(Pseudo) R2 0.09 0.09 0.10 0.10 0.09 0.09 0.09 0.09 0.09 0.09
Number of obs. 404,578 74,479 110,623 149,329 70,147 404,578 404,578 404,578 404,578 404,578
Trade-Off Index 1.72 1.17 1.36 242 1.63 1.49 1.77 1.83 1.35 *

Legend: results from multinomial ordered-probit regressions. Robust standard errors are in parentheses. Inflation and unemployment rates are three-year moving averages. All regressions
include country and year dummies (France and 1975 are the base), time trend, GDP per capita ( in 2000 constant US$) and personal characteristics. DV u (age class): slope dummy on the
unemployment variable for individuals belonging to the given age class; DV w (age class): slope dummy on the inflation variable for individuals belonging to the given age class; 28:
individuals younger than 29; 29 41: individuals in the 29 41 age class; 42-64: individuals in the 42 64 age class; 65 individuals older than 64.

* The Trade-Off Index is reported in Table 6.
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Table 4.2: One Stage Life-Satisfaction Equations, by EPL Sub-

Groups
One stage, by (sub) sample One stage, with slope dummies
1 2 3 4
All sample low EPL high EPL All sample
Unemployed -0.50 -0.52 -0.39 -0.47
(0.01) (0.01) (0.01) (0.01)
u -1.91 -3.76 0.39 0.25
(0.13) (0.46) (0.28) (0.22)
n -1.40 228 -1.99 -1.49
(0.08) (0.35) (0.16) (0.12)
DV u Low EPL 241
(0.33)
DV n Low EPL 0.85
(0.17)
(Pseudo) R* 0.09 0.08 0.03 0.10
Number of obs. 404,578 136,849 128,406 256,485
Trade-Off Index 1.72 1.88 * ok

Legend: results from multinomial ordered-probit regressions. Robust standard errors are in parentheses. Inflation and unemployment rates are three-
year moving averages. All regressions include country and year dummies (France and 1975 are the base), time trend, GDP per capita (in 2000
constant US$) and personal characteristics; DV u Low EPL: unemployment slope dummy variable for individuals in low job protection countries;
DV & Low EPL: inflation slope dummy variable for individuals in low job protection countries. * Unemployment is not significant in the estimate.
**The Trade-Off Index is reported in Table 6.

As a further robustness check we tested the possible influence of social norms on the importance of
work (see Stutzer and Lalive, 2004) on our results. The reasons is that it may well be that EPL may
be a spurious variable hiding the true nexus between social norms about the importance of having a
job in the society and the psychological costs of unemployment. We used data from the World
Value Survey on the question “work is a duty towards society”. The correlation between the
country-average of this variable and the EPL index for countries being part of our sample is quite
tiny (equal to 0.28), thus showing that the two potential explanatory variables are not strongly
positively correlated. We are obviously aware that interview biases may weaken the link between
the WVS question and the actual existence of a social norm on the importance of work.
Unfortunately we do not have better measures of it and have to rely on this imperfect measure.

3.2 Robustness checks II: the unemployment/inflation trade-off with one stage estimates

With the ordered probit one-stage estimates we may recalculate the inflation unemployment trade-
off in two different ways. Under a first approach, by combining coefficient magnitudes, cutpoints
and average predicted happiness levels, we may evaluate the impact of a one percent reduction in
unemployment on the share of respondents declaring themselves very satisfied'’. As it is well
known, the calculation of the marginal effect of a change in a regressor on the probability of
declaring oneself very happy in the ordered probit estimate is obtained with the following formula

' Following Di Tella et al. (2003), since the majority (more than 82%) of respondents declared to be satisfied or very
satisfied (satisfaction equal to 3 or 4), it is of interest to analyse the probability to shift from “satisfied” to “very
satisfied” after a change in the inflation or unemployment rate.
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where F is the cumulative normal distribution, S the predicted average satisfaction level and c the
highest cutpoint:

APr(VerySatisfied) = F(S +AS —c)— F(S —c¢). 3)

In order to obtain the implicit marginal rate of substitution we therefore calculate the change
(increase) in inflation which restores the initial situation. Following this approach we find that a
one percent reduction in the unemployment rate increases the number of very happy people by 0.6
percent in the 29-41 and 42-64 age cohorts while by 0.3 percent only in the below 28 and over 64
cohorts (Table 5, first column). We also observe that the degree of job protection changes
significantly the relative impact of inflation and unemployment. In low job protection countries a
one percent reduction in unemployment (inflation) determines an increase of around .7 (.3) in the
proportion of very happy people while in high protection countries the situation is reversed, with
the effects of the same changes in unemployment and inflation being .3 (.6).

Table 5: Change in the Share of Very Satisfied People due to Az and Au

Unemployment Inflation MRS
All sample -1.04 -0.69 1.51
<29 -0.33 -0.33 1.00
29-42 -0.65 -0.32 2.03
42-64 -0.64 -0.32 2.00
>64 -0.32 -0.32 1.00
Low EPL -0.67 -0.27 2.48
High EPL -0.28 -0.56 0.50

Legend: numbers in the first (second) column represent the change in the share of very satisfied people due to one percent change in the
unemployment (inflation) rate. The third column reports the Marginal Rate of Substitution between 7 and u. It shows the increase in the inflation
rate which would keep constant the share of very satisfied people after a one percent reduction in unemployment. Indexes are computed using
column 1 (general case) and column 10 (age-subgroups) of Table 4.1 and column 4 (EPL subgroups) of Table 4.2.

Looking at the MRS obtained we can see that in low job protection countries a one percent
reduction in unemployment needs to be compensated by a 2.48 percent increase in inflation to
maintain constant the share of very happy people. Instead, in high job protection countries, a .5
percent increase in inflation is enough to obtain the same result. When we look at age cohorts we
find that the preferences of the two extreme classes coincide exactly with the ‘“one-to-one”
assumption of the Misery Index, while the rate of substitution rises to 2 and above for the two
central cohorts (Table 5, third column).

A second way to obtain the rate of substitution is to consider also the GDP effect on happiness and
extract the amount of money necessary to compensate an individual for a one percent rise in
unemployment or inflation. Using one-stage regressions with slope-dummy variables we obtain the
results shown in Table 6. The cost of a 1% unemployment rate for an individual in low job
protection countries is 3,673 dollars against 343 dollars in high job protection countries. Implied
trade-offs are markedly different between the low and high job protection subgroups.
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Table 6: Cost of # and z in US$ terms and Implied Trade-Off

Cost of Unempl. in US$ Cost of Inflation in US$ Implied Trade-Off
All sample 3326.61 1931.91 1.72
<29 2984.94 2004.82 1.49
29-42 3700.00 1814.04 2.04
42_64 3746.21 2042.33 1.83
>64 2721.24 1925.33 1.41
Low EPL 343.03 2063.53 0.17
High EPL 3673.77 891.36 4.12

Legend: numbers in the first (second) column represent the amount of US$ necessary to compensate a one percent increase in the unemployment
(inflation) rate. The third column shows the ratio between the cost of a one percent increase in the unemployment rate and the cost of a one percent
increase in the inflation rate. Indexes are computed using column 1 (general case) and column 10 (age-subgroups) of Table 4.1 and column 4 (EPL
subgroups) of Table 4.2.

When we look at age classes the 42-64 age cohort has the maximum compensation (3,746 dollars),
while the over 64 cohort has the minimum one (2,721 dollars). Again, central age cohorts and low
job protection countries exhibit extremely high rates of substitution.

Finally, we repeat the exercise of the implicit rates of substitutions when the cost of unemployment
is computed in terms of expected loss for the one stage estimates as well (Table 7) under the two
different approaches of class specific estimates and slope dummies in an overall sample regression.
The obtained results are in line with previous conclusions.

Table 7: Expected Losses, One-stage Equations

1stage Slope Dummy Variables
Sub-groups Cost of u Exp. Loss Cost of u Exp. Loss
All sample 0.02 0.05
>29 0.02 0.03 0.02 0.04
29 42 0.02 0.04 0.02 0.03
42_64 0.03 0.03 0.02 0.03
>64 0.01 0.03 0.01 0.01

Legend: statistics reported are computed using results of one-stage estimates with and without age slope-dummies. Expected loss measures the
expected cost of unemployment for an individual falling into a given age class.
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Table 8: Life-Satisfaction Equations, Robustness Checks
Beta Coefficients and Trade-Off Indexes

Unemployment Inflation Trade-Off Index

Methodology 1 Age Group low EPL high EPL Age Group low EPL high EPL Age Group low EPL high EPL
Four separate <29 -1.93 -1.32 <29 -1.08 -2.44 <29 2.24 0.74
Regressions run 29-41 -2.60 -1.97 2941 -1.31 -2.44 29-41 2.38 1.02
by Age Groups, with EPL 42-64 -2.80 -2.60 42-64 -0.80 -1.62 42-64 3.48 1.91
Slope Dummy Variables >64 -1.03 -0.98 >64 -0.45 -0.94 >64 2.85 1.30
Methodology 2 Age Group low EPL high EPL Age Group low EPL high EPL Age Group low EPL high EPL
One Single Regression <29 -1.93 -1.57 <29 -0.95 -1.82 <29 2.56 1.13
with EPL and Age Slope 29-41 -2.40 -2.04 29-41 -0.80 -1.68 29-41 2.23 0.85
Dummy Variables 42-64 -2.44 -2.08 42-64 -0.95% -1.83* 42-64 1.60 1.41

>64 -1.73 -1.37 >64 -0.93* -1.80% >64 1.25 1.03
Methodology 3 Age Group low EPL high EPL Age Group low EPL high EPL Age Group low EPL high EPL
One Single Regression <29 -2.94 -0.11 <29 -0.97 -1.84 <29 3.55 0.32
run with EPL and Age 29-41 -2.87% -0.49 29-41 -0.87 -1.78 29-41 3.84 0.55
interacting Slope 42-64 -2.44 -0.77 42-64 -0.72% -1.84 42-64 4.07 0.69
Dummy Variables >64 -1.24 -0.45 >64 0.01 -2.05 >64 Hx 0.46

Legend: Reported betas are given by the sum of the coefficients of the base and the slope dummy variable.
* Dummy Variable Not Significant at the 10 percent Level.
** Extremely high trade-Off Index due to an inflation coefficient close to zero.
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4. Robustness checks on the interaction between age cohort and job
protection effects

In this section we test whether our separate findings on age cohort and job protection effects
persist when the two variables affecting costs of inflation and costs of unemployment are jointly
estimated. In doing so, we follow three different approaches. Under the first we run four
separate regressions by age groups where participation to the two (low and high) job protection
groups is introduced as a dummy variable. Under the second we run a single overall sample
regression with separate age and job protection dummies. Under the third, age and job protection
dummies in the single overall sample regression are interacted.

Results obtained with the three different methodologies present some important regularities
(Table 8). First, the unemployment effect across age cohorts is hump-shaped, irrespective of the
methodology and the job protection class considered. The central (29-41 and 42-64) classes
always have a negative coefficient which is higher in magnitude than in extreme classes. As in
our previous findings, it is not clear which one of them has the highest Trade-Off Index, while it
is confirmed that the two central classes suffer more than the extreme ones.

Second, irrespective of the methodology followed and of the age class considered, low job
protection countries always suffer from higher costs of unemployment than high protection
ones. These two findings confirm that the effects of age and job protection on the cost of
unemployment are remarkably stable and independent from each other.

On the basis of these economic results, we explore how changes in inflation and unemployment
influence the share of very happy people using single regression estimates where age and job
protection effects are both present (Table 9, first four columns). Again, middle age cohorts and
low protected countries present the highest cost of unemployment in terms of “very-happy”
people. The strongest impact of a one percent increase in unemployment is the reduction by
around 1% in the share of very happy people in the 42-64 age class living in low job protection
countries.

Table 9: Robustness Check on the Change in the Share of Very Satisfied

People
Unemployment Inflation MRS
Age Group low EPL high EPL low EPL high EPL low EPL high EPL
<29 -0.69 -0.58 -0.35 -0.58 1.97 1.00
29-41 -0.69 -0.58 -0.19 -0.58 3.63 1.00
42-64 -1.02 -0.57 -0.35 -0.29 291 1.97
>64 -0.34 -0.29 -0.34 -0.29 1.00 1.00

Legend: Results are from one-stage regression run with EPL and age interacting slope-dummy variables.

Furthermore, we calculate the implied marginal rate of substitutions (MRSs) which maintain
constant the share of very happy people on the basis of the coefficients just computed (Table 9,
fifth and sixth columns). The 29-41 age class in the low job protection countries displays the
highest MRS: a one percent reduction in the unemployment rate may be traded off with an
increase of 3.63 percent in inflation. All age classes in high job protection countries (with the
exception of the 42-64 age class) and the over 64 age class in low job protection countries have
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low rate of substitutions. The trade-off in all these sub-samples is exactly one and coincides with
that implied by the Misery Index.

Three final remarks. First, even if we are interested in capturing the effect of age per se (since
retired people and students have the same voting rights as working people), we have run one-
stage regressions with only employed persons in the sample, the results being unchanged.
Second, it would be interesting to check for assets and for family instead of personal income,
since the impact of unemployment might considerably diminish if the spouse has a high salary.
Unfortunately, the Eurobarometer does not provide this kind of information. Third, although
most of countries with high employment protection provide higher unemployment benefits, in
some countries like Denmark the so-called flexsecurity combines low firing costs with generous
unemployment benefits. The natural extension will be to disentangle the effect of employment
protection from that of social security. Anyway, since in Western Europe only Denmark seems
to be characterized by both flexibility and social security, we do not expect our conclusions to
be sensibly affected.

5. Age, employment protection and economic policies

In the debate on monetary policy strategies economists often contrast the Fed and the ECB for
their different attitudes toward price stability. While the Federal Reserve Act'® gives the same
importance to price stability and employment, the European Central Bank Statute'® clearly
defines low inflation as the fundamental priority of the Bank™.

Many factors contribute to shape institutions around the world, their statues and priorities and
their economic performances. In our opinion, the demographic structure and the level of
employment protection might help to explain, among other things, why some central banks have
developed a stronger antinflationary stance than others. In Table 10 we can see that the
European countries which contributed the most in shaping the ECB and its policies (and which
are characterised by older population and higher employment protection) displayed lower
inflation and higher unemployment rates over the period 1995-2004.

The United Kingdom, with its lower population age but especially its very low EPL index,
presents a much lower unemployment rate and a slightly higher inflation than in average EMU
countries. A stronger fear of unemployment may have played some role in the British

'8 Federal Reserve Act (1913), Section 2A - Monetary Policy Objectives: “The Board of Governors of the Federal
Reserve System and the Federal Open Market Committee shall maintain long run growth of the monetary and credit
aggregates commensurate with the economy's long run potential to increase production, so as to promote effectively
the goals of maximum employment, stable prices, and moderate long-term interest rates.”

' Protocol on the Statute of the European System of Central Banks and of European Central Bank. Objectives and
tasks of the ECB (1992). Article 2: “In accordance with Article 105(1) of this Treaty, the primary objective of the
ESCB shall be to maintain price stability. Without prejudice to the objective of price stability, it shall support the
general economic policies in the Community with a view to contributing to the achievement of the objectives of the
Community as laid down in Article 2 of this Treaty. The ESCB shall act in accordance with the principle of an open
market economy with free competition, favouring an efficient allocation of resources, and in compliance with the
principles set out in Article 4 of this Treaty.”

%% Since 2003, the ECB adopts the following definition of price stability: inflation is “below but close to 2% over
the medium term” (ECB 2003, p. 51). Before 2003, the ECB defined it as a yearly increase in the harmonized index
of consumer prices (HICP) below 2%, where “below 2 %” could be anything (even a negative inflation rate). Gali
and others (2004) see this change of definition as a possible “preparatory move before an eventual increase in the
target inflation rate”.
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authorities’ decision of not taking part to the MU*'. Finally, the United States are characterised
by much lower population age, a lower share of over 65 with respect to EMU countries and by
an EPL index close to zero.

If our results hold true even for countries outside the considered sample, and taking into account
that the lobbying power of the elderly is notoriously bigger’, we may infer that the higher
concern for real outcomes in the US could be partially explained by the different pressures
lobbies exert on policy makers. Finally, it is reasonable to think that developing countries, which
have a very low share of over 65 and usually low levels of job protection, may be more
concerned with promoting economic growth at the expense of a possible higher inflation®.

Table 10: Population age and EPL index in selected countries

Country Avg popul. Age % Popul. over 65 EPL index Inflation Unemployment
Germany 42.6 17.8 20 1.41 8.77
Italy 422 19.3 23 2.75 10.34
France 39.1 16.5 21 1.56 10.68
EMU 41.2 17.2 17.8 2.40 9.86
United Kingdom 39.3 15.9 2 2.62 6.04
United States 36.5 12.3 1 2.46 5.06

Legend: Average population age is from the CIA World Facts Book (2006). The percentage of population over 65 is from the World Bank's
WDI (2003). The EPL is from the OECD Employment Outlook (1999) and refers to the average situation in the late 1990s. Unemployment and
Inflation rates are averages over the period 1995-2004.

The traditional macroeconomic view considers people’s preferences as given and largely
independent of time and institutional change (see Darity and Goldsmith, 1996). In the light of
our empirical findings it seems legitimate to question this assumption. Preferences are strongly
influenced by demographic and institutional variables which, for example, can affect the

I Gordon Brown, as Chancellor of the Exchequer, in 1997 set out five economic tests on which any decision about
UK membership of the EMU should be based:
1. Cyclical convergence: are business cycles and economic structures compatible so that we and others could
live comfortably with euro interest rates on a permanent basis?
2. Flexibility: if problems emerge is there sufficient flexibility to deal with them?
3. Investment: would joining EMU create better conditions for firms making longterm decisions to invest in
Britain?
4. Financial services: what impact would entry into EMU have on the competitive position of the UK's
financial services industry, particularly the City's wholesale markets?
5. Employment and growth: in summary, will joining EMU promote higher growth, stability and a lasting
increase in jobs?
The Executive HM Treasury Report (1997) concluded as follows: “We need to demonstrate sustainable and durable
convergence before we can be sure that British membership of EMU would be good for growth and jobs. Joining
before such convergence is secured would risk harming both”.
22 For theoretical contributions on the effect of lobbies on economic policy decision see Posen (1995) and Piga
(2005). The elderly have more leisure time, they are more stick to their own interests and have a greater ability to
organize their fights. “The elderly are politically powerful because they are more single-minded. That is, while
young citizens disperse their political capital among many issues, the old tend to vote with very few things in mind”
(Mulligan and Sala-i-Martin, 2003).
2 For example, Brazil and India’s shares of over 65 are respectively 5.9% and 5.1%. Reducing the Indian
unemployment rate by 1% would mean providing four or five million people with a new job, which might worth an
increase of the inflation rate well above 1 percentage point.
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individual costs of inflation and unemployment. Anyway, it is important to stress that
policymakers can act on preferences by affecting a country’s demographic structure and its
institutional setting®*.

6. Conclusions

Policymakers should not forget that voters’ relative preferences over inflation and
unemployment are sharply heterogeneous across age cohorts and are endogenous with respect to
changes in the institutional setting, especially if we consider job market regulation.

Furthermore, authorities should consider that, when it comes to inflation and unemployment,
two radically different things are compared. On the one side we have an “illness” which affects
directly only some individuals (unemployment) but engenders fear of contagion in many others.
On the other side we have a pervasive environmental factor which affects everyone (even
though individuals may have different capacity of insulation from it).

In this perspective, age and job protection are two fundamental variables explaining the
heterogeneity of the individuals’ relative preferences on inflation and unemployment, since
“probabilities of contagion” from the “unemployment illness” for those actually employed are
markedly different when the two above mentioned factors vary.

Following this intuition we demonstrate in the paper that the negative effect of unemployment
on individual happiness is much lower for those individuals who, for age class and institutional
framework, are less likely to be affected by such illness (or have relatively reduced
consequences from the infection). This implies that an average marginal rate of substitution
between unemployment and inflation, calculated on the entire sample population (1.91 with a 91
percent higher weight on unemployment) hides dramatically different rates of substitutions
according to different age cohorts and domestic job market rules.

Such heterogeneity may push the index well above two for low job protection countries and to
one and below for high job protection ones. This may help to understand how some economic
institutions have been shaped and behave. We have in mind, for instance, the stronger pro-
employment stance of US versus EU central bankers, the decision of a low job protection
country such as the UK of not entering the MU and the relatively milder attitude of core EU
economies (with an aging population and high job protection) toward a concerted fight against
unemployment.
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Table Al: 1* stage of two-stage estimation, General & EPL Sub-Groups

general Low EPL High EPL

unemployed -0.34 (0.00) -0.35 (0.01) -0.29 (0.01)
selfemployed 0.05 (0.01) 0.05 (0.01) 0.06 (0.02)
male -0.04 (0.00) -0.07 (0.00) -0.01 (0.00)
age -0.02 (0.00) -0.02 (0.00) -0.02 (0.00)
age2 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
mideduc 0.04 (0.00) 0.04 (0.01) 0.06 (0.01)
higheduc 0.08 (0.00) 0.09 (0.01) 0.11 (0.01)
married 0.07 (0.00) 0.08 (0.01) 0.10 (0.01)
divorced -0.15 (0.01) -0.15 (0.01) -0.13 (0.02)
separated -0.20 (0.01) -0.22 (0.02) -0.15 (0.02)
widowed -0.09 (0.01) -0.09 (0.01) -0.10 (0.01)
income_2q 0.14 (0.00) 0.11 (0.01) 0.16 (0.01)
income_3q 0.24 (0.00) 0.22 (0.01) 0.26 (0.01)
income_4q 0.32 (0.00) 0.31 (0.01) 0.32 (0.01)
retired 0.01 (0.00) 0.00 (0.01) 0.04 (0.01)
Student 0.14 (0.02) 0.13 (0.03) 0.13 (0.04)
R’ 0.18 0.14 0.07

Number of obs. 409,079 128,406 128,406

Legend: These are the results from a first-stage OLS regression. Robust standard errors are in parenthesis. Regressions include country and
year dummies. Variables are defined in Table 1.

Table A2: 1% stage of two-stage estimation, Age Sub-Groups

<29 29-41 42-64 >64

Coeff. St. Err. Coeff. St. Err. Coeff. St. Err. Coeff. St. Err.
unemployed -0.33 (0.01) -0.36 (0.01) -0.35 (0.01) -0.15 (0.03)
selfempl 0.05 (0.02) 0.07 (0.01) 0.04 (0.01) 0.07 (0.04)
male -0.05 (0.01) -0.06 (0.00) -0.04 (0.00) 0.01 (0.01)
age -0.03 (0.01) -0.03 (0.01) -0.05 (0.00) 0.02 (0.01)
age2 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
mideduc 0.00 (0.01) 0.06 (0.01) 0.05 (0.00) 0.03 (0.01)
higheduc 0.06 (0.01) 0.09 (0.01) 0.08 (0.01) 0.08 (0.01)
married 0.09 (0.01) 0.11 (0.01) 0.04 (0.01) 0.03 (0.01)
divorced -0.21 (0.02) -0.13 (0.01) -0.15 (0.01) -0.14 (0.02)
separated -0.17 (0.03) -0.18 (0.02) -0.23 (0.02) -0.20 (0.04)
widowed -0.09 (0.06) -0.10 (0.02) -0.12 (0.01) -0.10 (0.01)
income_2q 0.13 (0.01) 0.13 (0.01) 0.15 (0.01) 0.11 (0.01)
income_3q 0.21 (0.01) 0.23 (0.01) 0.27 (0.01) 0.24 (0.01)
income_4q 0.29 (0.01) 0.33 (0.01) 0.37 (0.01) 0.28 (0.01)
R? 0.17 0.19 0.19 0.18
Number of obs. 75,167 111,880 150,968 71,064

Legend: These are the results from a first-stage OLS regression. Robust standard errors are in parenthesis. Regressions include country and
year dummies. Variables are defined in Table 1.

Table A3: One-Stage Life Satisfatction 1975-2002, by EPL Sub-Groups
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All sample low EPL high EPL All sample

u -1.91 (0.13) -3.76 (0.46) 0.39 (0.13) 0.25 (0.22)
n -1.40 (0.08) 2.28 (0.35) -1.99 (0.08) -1.49 (0.12)
DV u Low EPL 2.41 (0.33)
DV n Low EPL 0.85 (0.17)
GDP 0.07 (0.01) -0.16 (0.05) 0.80 (0.01) 0.15 (0.04)
unempl -0.50 (0.01) 0.52 (0.01) -0.39 (0.01) -0.47 (0.01)
selfempl 0.09 (0.01) 0.09 (0.02) 0.10 (0.01) 0.09 (0.02)
home 0.03 (0.01) -0.03 (0.01) 0.04 (0.01) 0.00 (0.01)
male -0.06 (0.00) -0.13 (0.01) 0.00 (0.00) 0.07 (0.01)
age -0.03 (0.00) -0.03 (0.00) -0.03 (0.00) -0.03 (0.00)
age2 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
mideduc 0.06 (0.00) 0.07 (0.01) 0.08 (0.00) 0.07 (0.01)
higheduc 0.14 (0.01) 0.16 (0.01) 0.15 (0.01) 0.16 (0.01)
married 0.12 (0.01) 0.15 (0.01) 0.13 (0.01) 0.14 (0.01)
divorced 0.23 (0.01) -0.24 (0.02) -0.17 (0.01) 0.23 (0.01)
separated 031 (0.02) -0.33 (0.03) -0.21 (0.02) 0.29 (0.02)
widowed -0.14 (0.01) -0.14 (0.02) -0.14 (0.01) 0.15 (0.01)
income_2q 0.20 (0.01) 0.18 (0.01) 0.22 (0.01) 0.20 (0.01)
income_3q 0.37 (0.01) 0.36 (0.01) 0.38 (0.01) 0.36 (0.01)
income_4q 0.53 (0.01) 0.53 (0.01) 0.48 (0.01) 0.50 (0.01)
retired 0.02 (0.01) -0.02 (0.01) 0.09 (0.01) 0.01 (0.01)
stud 0.23 (0.03) 021 (0.06) 0.19 (0.03) 0.20 (0.04)
Pseudo R 0.0937 0.0752 0.032 0.0998

Number of obs 404,578 136,849 128,406 256,485

Legend: Results are from multinomial ordered-probit regressions. Robust standard errors are in parentheses. Inflation and unemployment rates
are three-year moving averages. All regressions include country and year dummies (France and 1975 are the base). Variables are defined in
Table 1.
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Table A4: One-stage Life-Satisfaction Equation, by Age Sub-Groups

un28 28-41 41-65 0v65

u -1.55 (0.32) 2.05 (0.25) 2.64 (0.21) -1.00 (0.31)
n -1.75 (0.19) -1.90 (0.16) -1.30 (0.14) -0.76 (0.20)
GDP 0.04 (0.03) 0.08 (0.03) 0.03 (0.02) 0.11 (0.03)
unemployed -0.49 (0.01) -0.54 (0.01) -0.50 (0.01) -0.25 (0.05)
selfempl 0.09 (0.04) 0.13 (0.02) 0.07 (0.02) 0.15 (0.07)
home -0.02 (0.01) 0.04 (0.01) 0.03 (0.01) 0.00 (0.01)
male -0.09 (0.01) -0.09 (0.01) 0.05 (0.01) 0.01 (0.01)
age -0.05 (0.02) -0.06 (0.02) 0.08 (0.01) 0.04 (0.02)
age2 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
mideduc -0.01 (0.01) 0.09 (0.01) 0.07 (0.01) 0.04 (0.01)
higheduc 0.08 (0.02) 0.15 (0.01) 0.13 (0.01) 0.14 (0.01)
married 0.15 (0.01) 0.19 (0.01) 0.07 (0.01) 0.05 (0.02)
divorced -0.34 (0.04) -0.20 (0.02) 024 (0.02) 0.24 (0.03)
separated -0.26 (0.05) -0.28 (0.03) 035 (0.03) -0.30 (0.06)
widowed 0.12 (0.09) -0.15 (0.04) 0.18 (0.02) 0.16 (0.02)
income_2q 0.19 (0.01) 0.19 (0.01) 0.22 (0.01) 0.17 (0.01)
income_3q 0.33 (0.01) 0.37 (0.01) 0.40 (0.01) 0.38 (0.02)
income_dq 0.47 (0.02) 0.55 (0.01) 0.58 (0.01) 0.46 (0.02)
R2 0.09 0.10 0.10 0.09

Number of obs 74,479 110,623 149,329 70,147

Legend: Results are from multinomial ordered-probit regressions. Robust standard errors are in parentheses. Inflation and unemployment rates
are three-year moving averages. All regressions include country and year dummies (France and 1975 are the base). Variables are defined in
Table 1.
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Table AS: One Stage Life-Satisfaction Equations with slope-dummies,
By Age Sub-Groups

<29 29-41 42-64 >64 All sample
u -1.97 (0.13) -1.86 (0.13)  -1.81 (0.13) 2.04 (0.13) 161 (0.15)
n -1.39 (0.08) -1.45 (0.08)  -137  (0.08) -1.40 (0.08) 142 (0.10)
DV u 28 0.32 (0.08)

DV 728 -0.06 (0.07)

DV u29 41 -0.20 (0.06) 051 (0.09)
DV 29 41 0.19 (0.06) 013 (0.08)
DV u42_64 030 (0.06) 054  (0.10)
DV 7 42_64 006 (0.06) 20.03  (0.08)
DV u 65 0.67 (0.09) 019  (0.12)
DV 7 65 0.02 (0.08) 0.01  (0.10)
GDP 0.07 (0.01) 0.07 (0.01) 0.07 (0.01) 0.07 (0.01) 0.07  (0.01)
unemployed -0.50 (0.01) -0.50 (0.01)  -050  (0.01) -0.50 (0.01) 050 (0.01)
selfempl 0.09 (0.01) 0.09 (0.01) 0.09 (0.01) 0.09 (0.01) 009  (0.01)
home 0.02 (0.01) 0.02 (0.01) 0.02 (0.01) 0.02 (0.01) 002  (0.01)
male -0.06 (0.00) -0.06 (0.00) 006  (0.00) -0.06 (0.00) -0.06

age -0.03 (0.00) -0.03 (0.00) 002  (0.00) -0.02 (0.00) -0.02

age2 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00

mideduc 0.05 (0.00) 0.05 (0.00) 0.05 (0.00) 0.05 (0.00) 0.05

higheduc 0.13 (0.01) 0.13 (0.01) 0.13 (0.01) 0.13 (0.01) 0.13  (0.01)
married 0.12 (0.01) 0.12 (0.01) 0.12 (0.01) 0.12 (0.01) 0.12  (0.01)
divorced 0.23 (0.01) 0.23 (0.01) 023  (0.01) 023 (0.01) 023 (0.01)
separated 0.31 (0.02) 031 (0.02) 032  (0.02) 031 (0.02) 031 (0.02)
widowed -0.14 (0.01) -0.14 (0.01) 015  (0.01) 0.14 (0.01) 2014 (0.01)
income_2q 0.20 (0.01) 0.20 (0.01) 0.20 (0.01) 0.20 (0.01) 020  (0.01)
income_3q 0.37 (0.01) 0.37 (0.01) 0.37 (0.01) 0.37 (0.01) 037  (0.01)
income_dq 0.53 (0.01) 0.53 (0.01) 0.53 (0.01) 0.53 (0.01) 0.53  (0.01)
cutl -1.81 (0.03) -1.86 (0.03)  -179  (0.03) -1.82 (0.03) 173 (0.04)
cut2 091 (0.03) 10.96 (0.03) 089  (0.03) 0.92 (0.03) 083 (0.04)
cut3 0.81 (0.03) 0.77 (0.03) 0.84 (0.03) 0.80 (0.03) 090  (0.04)
R2 0.09 0.09 1.83 0.09 0.09

Number of obs 404,578 404,578 404578 404,578 404,578

Legend: Results are from multinomial ordered-probit regressions. Robust standard errors are in parentheses. Inflation and unemployment rates are
three-year moving averages. All regressions include country and year dummies (France and 1975 are the base). Variables are defined in Table 1.

Table A6: 2nd Stage Life-Satisfaction Equations, low EPL
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1 2 3 4 5 6 7

u -1.94 -2.32 -1.69 -2.7 -3.27 -3.46 -3.1
(-0.43) (-0.42) (-0.43) (-0.74) (-0.75) (-0.74) (-0.67)
n -1.73 (-4.35) -1.25 -2.14 -1.81 -1.58 -1.77
(-0.51) (-0.93) (-0.53) (-0.6) (-0.59) (-0.59) (-0.56)
n? 12.22
-3.76
Au -0.1
(-0.06)
Am 0.01
(-0.02)
GDP t -0.09 0.45 0.4 -0.17
(-0.07) (-0.23) (-0.23) (-0.06)
GDP t-1 -0.69 -0.24
(-0.28) (-0.36)
GDP t-2 -0.5
(-0.26)
A GDP t 0.01
(0.00)
Number of obs 96 96 95 96 96 96 96
R? 0.28 0.38 0.33 0.3 0.36 0.4 0.4

Legend: These are the results of the second-stage regressions. The dependent variable is the regression-corrected life-satisfaction level from
a first-stage OLS regression. Robust standard errors are in parentheses. Inflation and unemployment rates are three-year moving averages.
All regressions include country and year dummies (France and 1975 are the base) and time trend. Variables are defined in Table 1.

Table A7: 2nd Stage Life-Satisfaction Equations, high EPL

1 2 3 4 5 6 7
u -0.72 -0.68 -0.58 -0.42 -0.42 -0.42 -0.50
(0.53) (0.54) (0.59) (0.60) (0.60) (0.61) (0.58)
n -0.99 -0.54 -0.88 -1.14 -1.14 -1.11 -1.12
(0.33) (0.93) (0.37) (0.35) (0.35) (0.38) (0.35)
n? -1.54
(2.96)
Au -0.11
(0.08)
Am 0.02
(0.02)
GDP t 0.23 0.31 0.24 0.27
(0.17) (0.69) (0.74) (0.18)
GDP t-1 -0.08 0.20
(0.68) 0.22
GDP t-2 0.76
(1.18)
A GDP t 0.01
(0.01)
Number of obs 94 94 92 94 94 94 94
R? 0.34 0.35 0.38 0.36 0.36 0.36 0.37

Legend: These are the results of the second-stage regressions. The dependent variable is the regression-corrected life-satisfaction level from
a first-stage OLS regression. Robust standard errors are in parentheses. Inflation and unemployment rates are three-year moving averages.
All regressions include country and year dummies (France and 1975 are the base) and time trend. Variables are defined in Table 1.

Table A8: 2nd Stage Life-Satisfaction Equations, age <29
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u -1.41 -1.44 -1.36 -1.27 -1.23 -1.19 -1.25

(0.29) (0.29) (0.29) (0.29) (0.29) (0.30) (0.29)
n -0.79 -1.38 -0.76 -0.90 -0.84 -0.80 -0.83
(0.20) (0.51) (0.22) 0.21) (0.21) (0.22) 0.21)
e 248
(1.94)
Au 0.22
(0.04)
Am 0.01
(0.00)
GDPt 0.05 0.22 0.20 0.04
(0.02) (0.15) (0.15) (0.02)
GDP t-1 -0.18 -0.04
(0.16) (0.23)
GDP t-2 -0.14
0.17)
AGDP't 0.00
(0.00)
Number of obs 295 295 289 295 295 295 295
R 0.48 0.48 0.48 0.49 0.49 0.49 0.49

Legend: These are the results of the second-stage regressions. The dependent variable is the regression-corrected life-satisfaction level from a
first-stage OLS regression. Robust standard errors are in parentheses. Inflation and unemployment rates are three-year moving averages. All
regressions include country and year dummies (France and 1975 are the base) and time trend. Variables are defined in Table 1.

Table A9: 2nd Stage Life-Satisfaction Equations, age 29-41

1 2 3 4 5 6 7
u -1.31 -1.36 -1.28 -1.20 -1.17 -1.12 -1.18
(0.29) (0.29) (0.29) (0.29) (0.29) (0.30) (0.29)
n -0.81 -1.34 -0.77 -0.91 -0.87 -0.82 -0.86
0.21) 0.51) (0.22) 0.21) (0.22) (0.22) (0.21)
n? 2.20
(1.95)
Au -0.07
(0.04)
Am 0.01
(0.00)
GDP t 0.05 0.19 0.17 0.04
(0.02) (0.15) (0.15) (0.02)
GDP t-1 -0.16 0.02
(0.16) (0.23)
GDP t-2 -0.17
0.17)
A GDP t 0.00
(0.00)
Number of obs 295 295 289 295 295 295 295
R? 0.29 0.29 0.30 0.30 0.30 0.30 0.30

Legend: These are the results of the second-stage regressions. The dependent variable is the regression-corrected life-satisfaction level from a
first-stage OLS regression. Robust standard errors are in parentheses. Inflation and unemployment rates are three-year moving averages. All
regressions include country and year dummies (France and 1975 are the base) and time trend. Variables are defined in Table
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Table A10: 2nd Stage Life-Satisfaction Equations, age 42-64

1 2 3 4 5 6 7
u -1.31 -1.34 -1.25 -1.17 -1.14 -1.08 -1.14
(0.29) (0.29) (0.30) (0.29) (0.30) (0.30) (0.29)
n -0.83 -1.35 -0.79 -0.94 -0.90 -0.84 -0.88
0.21) (0.52) (0.22) 0.21) (0.22) (0.22) (0.22)
m? 2.17
(1.97)
Au -0.07
(0.04)
Am 0.01
(0.00)
GDPt 0.06 0.18 0.16 0.05
(0.02) (0.15) (0.15) (0.02)
GDP t-1 -0.14 0.05
(0.16) (0.24)
GDP t-2 -0.18
(0.17)
A GDP t 0.00
(0.00)
Number of obs 295 295 289 295 295 295 295
R? 0.19 0.19 0.20 0.21 0.21 0.21 0.21

Legend: These are the results of the second-stage regressions. The dependent variable is the regression-corrected life-satisfaction level
from a first-stage OLS regression. Robust standard errors are in parentheses. Inflation and unemployment rates are three-year moving
averages. All regressions include country and year dummies (France and 1975 are the base) and time trend. Variables are defined in
Table 1.

Table A11: 2nd Stage Life-Satisfaction Equations, age >64

1 2 3 4 5 6 7
u -1.38 -1.41 -1.33 -1.23 -1.20 -1.16 -1.21
0.29) (0.29) (0.30) (0.29) (0.30) (0.30) (0.29)
n -0.86 -1.30 -0.83 -0.98 -0.94 -0.90 -0.93
0.21) (0.52) 0.23) 0.21) (0.22) 0.22) (0.22)
n 1.82
(1.98)
Au -0.06
0.04)
Am 0.00
(0.00)
GDP t 0.06 0.18 0.16 0.05
(0.02) (0.15) (0.15) (0.02)
GDP t-1 -0.14 0.01
(0.16) 0.24)
GDP t-2 -0.14
0.17)
A GDP t 0.00
(0.00)
Number of obs 295 295 289 295 295 295 295
R 0.47 0.47 0.49 0.48 0.48 0.48 0.48

Legend: These are the results of the second-stage regressions. The dependent variable is the regression-corrected life-satisfaction level
from a first-stage OLS regression. Robust standard errors are in parentheses. Inflation and unemployment rates are three-year moving
averages. All regressions include country and year dummies (France and 1975 are the base) and time trend. Variables are defined in Table
1.
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Table A12: Robustness checks, 1* methodology

<29 29-41 42-64 >64
u -1.32 (0.32) -1.97 (0.25) 2.60 0.21) -0.98 (0.31)
n 244 0.22) 244 (0.18) -1.62 (0.15) 0.94 (0.22)
u low EPL -0.61 (0.20) 0.63 (0.16) -0.20 (0.15) -0.06 (0.22)
7 low EPL 1.36 (0.19) 1.13 (0.16) 0.82 (0.14) 0.50 0.21)
GDP 0.08 (0.04) 0.11 (0.03) 0.04 (0.02) 0.12 (0.04)
unemployed -0.49 (0.01) -0.54 (0.01) -0.50 (0.01) -0.25 (0.05)
selfempl 0.09 (0.04) 0.12 (0.02) 0.07 (0.02) 0.15 (0.07)
home -0.02 (0.01) 0.04 (0.01) 0.03 (0.01) 0.00 (0.01)
male -0.09 (0.01) -0.09 (0.01) -0.05 (0.01) 0.01 (0.01)
age -0.05 (0.02) 0.06 (0.02) -0.08 (0.01) 0.04 (0.02)
age2 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
mideduc -0.01 (0.01) 0.08 (0.01) 0.08 (0.01) 0.04 (0.01)
higheduc 0.08 (0.02) 0.15 (0.01) 0.13 (0.01) 0.14 (0.01)
married 0.15 (0.01) 0.19 (0.01) 0.07 (0.01) 0.05 (0.02)
divorced 034 (0.04) -0.20 (0.02) 0.24 (0.02) 0.24 (0.03)
separated 0.26 (0.05) -0.28 (0.03) 0.35 (0.03) -0.30 (0.06)
widowed 0.12 (0.09) -0.15 (0.04) 0.18 (0.02) 0.16 (0.02)
income_2q 0.19 (0.01) 0.20 (0.01) 0.22 (0.01) 0.17 (0.01)
income_3q 0.34 (0.01) 0.38 (0.01) 041 (0.01) 0.38 (0.02)
income_dq 0.47 (0.02) 0.55 (0.01) 0.58 (0.01) 0.46 (0.02)
R 0.09 0.10 0.10 0.09
Number of obs. 74,480 110,623 149,329 70,147

Legend: These are the results of four separate ordered probit regressions run by age sub-groups with EPL slope-dummy variables. Variables are
defined in Table 1.

Table A13: Robustness check, 2nd methodology
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Coeff. Std.Err.

u <29 -1.57 (0.15)
<29 -1.82 (0.11)
DV u Low EPL -0.37 (0.09)
DV = Low EPL 0.88 (0.08)
DV u29 41 0.14 (0.08)
DV 29 41 -0.47 (0.09)
DV u42_64 0.00 (0.08)
DV m 42_64 -0.51 (0.10)
DV u 65 0.02 (0.10)
DV w65 0.20 (0.12)
GDP -0.49 (0.01)
unemployed 0.09 (0.01)
selfempl 0.03 (0.01)
home -0.06 (0.00)
male -0.02 (0.00)
age 0.00 (0.00)
age2 0.06 (0.00)
mideduc 0.13 (0.01)
higheduc 0.12 (0.01)
married -0.23 (0.01)
divorced -0.31 (0.02)
separated -0.14 (0.01)
widowed 0.21 (0.01)
income_2q 0.38 (0.01)
income_3q 0.53 (0.01)
income_4q 0.02 (0.01)
retired 0.22 (0.03)
stud -1.70 (0.04)
R’ 0.09

Number of obs. 404,578

Legend: These are the results of one single ordered probit regression with EPL and age slope-dummy variables. Variables are defined in Table 1.
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Table A14: Robustness check, 3rd methodology

Coeff. Std.Err.

u low EPL <29 -2.94 (0.14)
n low EPL <29 -0.97 (0.12)
DV u Low EPL 29-41 0.07 (0.11)
DV u Low EPL42-64 0.50 (0.11)
DV u Low EPL >64 1.70 (0.14)
DV u High EPL <29 2.83 (0.15)
DV u High EPL 29-41 2.44 (0.14)
DV u High EPL42-64 2.17 (0.14)
DV u High EPL >64 2.49 (0.15)
DV n Low EPL 29-41 0.09 (0.13)
DV n Low EPL42-64 0.25 (0.12)
DV n Low EPL >64 0.97 (0.16)
DV & High EPL <29 -0.87 (0.13)
DV = High EPL 29-41 -0.81 (0.12)
DV n High EPL42-64 -0.87 (0.12)
DV n High EPL >64 -1.08 (0.13)
GDP 0.12 (0.01)
unemployed -0.49 (0.01)
selfempl 0.09 (0.01)
home 0.03 (0.01)
male -0.06 (0.00)
age -0.02 (0.00)
age2 0.00 (0.00)
mideduc 0.06 (0.00)
higheduc 0.13 (0.01)
married 0.13 (0.01)
divorced -0.22 (0.01)
separated -0.30 (0.02)
widowed -0.13 (0.01)
income_2q 0.21 (0.01)
income_3q 0.38 (0.01)
income_4q 0.54 (0.01)
retired 0.03 (0.01)
stud 0.23 (0.03)
R’ 0.09

Number of obs. 404,578

Legend: These are the results of one single regression (OPROBIT) with EPL and age interacting slope-dummy variables. Variables are defined in
Table 1.
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