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Abstract

This paper investigates how economic conditions are associated with age-sex group
specific suicide rates in a panel of 28 OECD countries over the period 1980-2002.
We consider the trend and cyclical components of income, unemployment, income
inequality, inflation, as well as various socio-demographic control variables. Results
depend on whether stationarity properties are adequately accommodated or not.
Estimating models in first differences we find that the cyclical component of income
is negatively associated with suicide rates of men, while unemployment primarily
affects suicide rates of women. Moreover, our estimations show that the effects of
the cyclical component of income and unemployment are most pronounced in OECD
countries with low public social security spending.
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1 Introduction

In the OECD more than 120’000 people (as of 2001) die from self-inflicted injuries every
year. The worldwide number of annual suicide deaths is estimated to lie above 800’000,
with suicide being the forth leading cause of death in the age group 14-44 years (WHO
2002). This paper sheds some light on how age-sex specific suicide rates (suicide deaths
per 100’000 people) are related to economic conditions in a panel of 28 OECD countries.
We investigate the effects of income, unemployment, income inequality, and inflation.
Apart from the interest in describing and understanding suicide rates as such, suicide
deaths can also be regarded as an indicator for subjective happiness. Unsurprisingly, it has
been shown that suicide and subjective well-being are strongly related at the individual
level.! This association is even noticeable at the aggregate level. Figure 1 depicts suicide
rates and average life satisfaction taken from the World Values Survey for women in the
age-group 45-54 years.? In a population weighted regression suicide rates are significantly
related to average life satisfaction, a result that generalizes to other age-sex-groups and
over time. Moreover, suicide data might elude some common problems of survey data on
self-reported well-being. Cognitive factors that affect subjective responses, such as the
ordering of questions, wording, or the ranking scale are irrelevant for suicide data.?
Empirical correlates of suicide rates have been investigated by a large, mainly soci-

4 But only few contributions focus on economic variables. An early

ological literature.
study is provided by Hamermesh and Soss (1974). To corrobate an economic theory of
suicide, these authors examine how income and unemployment are related to suicide rates
in U.S. time series and state cross-sectional data. Hamermesh and Soss (1974) find the

expected negative relation with income and positive relation with the unemployment rate.

LA seminal study is Koivumaa-Honkanen et al. (2001). These authors investigate the relation of
self-reported life satisfaction and suicide employing a unique data-set that covers 30’000 Finnish adults.
Koivumaa-Honkanen et al. (2001) find that self-reported life satisfaction in 1976 has a significant negative
effect on the risk to commit suicide in the subsequent 20 years. After controlling for age, sex, health, and
alcohol use, the suicide risk of a dissatisfied individual is more than twice the risk of a satisfied subject.

2Responses to World Values Survey question A170 range from 1 (dissatisfied) to 10 (satisfied), see the
Appendix for details.

3See Bertrand and Mullainathan (2001) for a critical discussion of self-reported subjective data.

4A review by Stack (2000a, 2000b) lists more than 200 studies.
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Figure 1: Suicide rates and life satisfaction for women at ages 45-54 in OECD countries,
2000 (N=25). Life satisfaction is computed as the average response to WVS question A170.
Circular areas are proportional to cell population. Regression lines are based on population
weighted OLS (solid) and unweighed OLS (dashed).

More recent studies mainly use country-level panel data. Neumayer (2003) examines the
effects of income, income growth, unemployment, and various social and cultural vari-
ables in an unbalanced panel of 68 countries over the period 1980 to 1999. His estimates
consistently indicate that GDP has a nonlinear effect on male and female suicide rates,
while GDP growth is not significant. Moreover, Neumayer (2003) finds that male suicide
rates are positively related to unemployment. Rodriguez-Andrés (2005) uses a panel of 15
European countries from 1970 to 1998 and presents separate results for three age-groups.
Unlike Neumayer (2003), Rodriguez-Andrés (2005) reports that income, income inequal-
ity, and unemployment rate are insignificant for both sexes and all age groups in country
fixed-effects models. The only economic variable that is found to be negatively associated
with suicide rates in some age-sex groups is income growth. Gerdtham and Ruhm (2006)
investigate the effects of per capita income and unemployment on mortality rates in 23
OECD countries over the period 1960 to 1997. The authors estimate two-way fixed ef-
fects models and find that mortality is generally positively related to cyclical fluctuations.

Suicide rates however are not found to be associated with any of the economic variables.



Using state level data, Neumayer (2004) investigates the effect of unemployment on vari-
ous mortality rates between 1980 and 2000 in Germany. He finds that depending on the
specification, unemployment is highly significant for the female and overall suicide rate.
Ruhm (2000) investigates a panel of U.S. states spanning 1972 to 1991 to find that suicide
rates are positively related to unemployment and negatively related to income. Fischer and
Rodriguez-Andrés (2008) examine institutional determinants of suicide in a panel of Swiss
cantons over the period 1980 to 1998. The only economic control variable that is reported
to be significantly associated with the suicide rate is unemployment. Two recent studies
working with cross-sectional data are provided by Jungeilges and Kirchgéssner (2002) and
Huang (1996). Jungeilges and Kirchgéssner (2002) find that income and income growth
are positively related to suicide rates in a cross-section of 30 countries, 1975. Huang (1996)
confirms the unexpected positive association between income and the overall suicide rate
in a cross-section of 42 countries in 1990.

Apart from Rodriguez-Andrés (2005) only few studies include measures of income in-
equality. Leigh and Jencks (2007) investigate the effect of income and income inequality
on population health in a panel of 12 developed countries over the period 1903 to 2003.
Estimating a two-way fixed effects specification Leigh and Jencks (2007) do not find signif-
icant effects of income and income inequality on the suicide rate. Fernquist and Cutright
(1998) investigate a panel of 21 developed countries in 5 year intervals ranging from 1955
to 1989. The authors confirm that income inequality is insignificant.

In sum, the literature provides ambiguous results on how economic conditions are re-
lated to suicide rates. Of all economic variables considered income growth appears to
be the most relevant, but several studies find it to be insignificant. Meanwhile, results
with regard to sociodemographic control variables are more robust. In particular family
integration is mostly reported to be negatively associated with suicide rates, while alcohol
consumption and the divorce rate are positively related to suicide rates. This pattern is
consistent with Durkheim’s (1897/2006) seminal theory of suicide, which emphasizes the
importance of societal integration.

We extend the previous literature in several respects. First, we disentangle effects

4



associated with long-term income growth from short-term fluctuations in income. Second,
we focus on the effects of economic conditions while considering a broad set of variables.
Third, we investigate unit root properties of all series involved and estimate appropriate
models with stationary variables. Given the ambiguous findings of the previous literature
we put emphasis on careful statistical modeling. Fourth, we examine whether public social
expenditures affect the identified associations of economic variables and suicide rates.
The next section briefly presents some hypotheses on the effects of economic conditions.
These are mainly motivated by sociological and psychological literature. Section 3 presents
the empirical strategy and data. Sections 4 and 5 discuss estimation results for models in
levels and first differences. Section 6 investigates the effect of public social expenditures,

while Section 7 concludes.

2 Hypotheses

The classical work about societal suicide rates is without doubt Durkheim’s (1897/2006)
“On Suicide”. Based on a careful empirical investigation, Durkheim (1897,/2006) theorizes
that suicide as a social phenomenon is determined by two social conditions: social integra-
tion and social regulation. Social integration measures the extent to which members of a
society have shared beliefs, common goals and interact with each other. Social regulation
describes the extent to which a society has control over emotions and motivations of indi-
viduals. Durkheim’s theory has subsequently been simplified. Johnson (1965) argues that
social integration and regulation cannot be discerned empirically. His simplified theory
states that “the more integrated (regulated) a society, group, or social condition is, the
lower its suicide rate” (Johnson 1965). As Sennett (2006) emphasizes, economic conditions
play a particularly important role in Durkheim’s framework for for suicide caused by low
levels of social integration and regulation (so called anomic suicide). The theory predicts
that sudden economic changes such as changes in unemployment and per capita income (in

both directions) affect social integration by confusing and disorienting people. Lower levels



of social integration will then be reflected in higher suicide rates.® Another sociological
theory that allows predictions with respect to economic variables is the Henry and Short
theory. According to Lester (1989) this theory emphasizes frustration caused by variations
in the status ranking of individuals. According to the theory of Hendry and Short suicide
rates should be particularly high in social groups that suffer most in economic downturns.®

Empirical sociological studies focus on effects of social integration, which is typically
measured by marriage and divorce rates, fertility rates, average household size, alcohol
consumption, or ethnical heterogeneity.” These variables are generally found to be asso-
ciated with suicide rates as predicted by Durkheim’s theory.® Of course, the sociological
literature has identified various further determinants of suicide rates. These include sui-
cide prevention programmes (Mann, Apter, and Bertolote 2005, Morrell, Page, and Taylor
2007), availability of means to commit suicide (Stack 2000a), or reports in mass media and
imitation (Stack 2000a, Lester 1989).

Overall, the sociological literature clearly suggests to control for social integration.
Predictions with regard to economic variables remain ambiguous. According to Durkheim
(1897/2006) any change in economic variables, independently of its direction, lowers social
integration and therefore should be associated with higher suicide rates. Meanwhile, the
Hendry and Short theory suggests an anticyclical pattern in suicide rates.

As it turns out, individual level evidence is more helpful in setting up hypotheses on eco-
nomic associations of suicide rates. A large empirical psychological literature investigates
effects of measurable micro-level factors on suicide. Further indirect evidence can be drawn

from the literature on happiness and economics.? Possibly the most comprehensive study

5In other words, suicide rates are expected to be high among people who are moving up or down eco-
nomically. Durkheim’s theory does not relate suicide to absolute levels of income. Durkheim (1897,/2006)
even claims that deprived social groups show lower suicide rates since social integration is higher in these
groups.

6Other theories, but with weaker empirical support, include the Gibbs and Martin status integration
theory (Lester, 1989) or the cohort size hypothesis of Easterlin (1987).

"See, e.g., Neumayer (2003) for a paper controlling for social integration.

8Thorough reviews are provided by Stack (2000a, 2000b) and Lester (2000).

9We will focus on empirical literature since in psychology, unlike in sociology, no dominant theory of
suicide exists. An economic theory of suicide is provided by Hamermesh and Soss (1974) and extended by
Marcotte (2003). In essence, the economic theory suggests that an agent commits suicide if net discounted



using micro-data is provided by Qin, Agerbo, and Mortensen (2003). The authors investi-
gate the complete set of over 21’000 suicides that occurred in Denmark between 1981 and
1997. Using the unique personal identifier assigned to each person living in Denmark they
link entries in the death registry to annual information from the Integrated Database for
Labor Market Research. Qin, Agerbo, and Mortensen (2003) estimate logistic regressions
and control for socioeconomic factors, ethnicity, area of residence, sickness, and psychi-
atric admission. They find that suicide risk of individuals in the lowest income quartile is
significantly higher compared to the highest quartile. The effect is more pronounced for
men than for women. These results are confirmed by Agerbo, Sterne, and Gunnell (2007).
Relying on the same data-set from Denmark, the authors additionally report that income
is most relevant in the age group 25-40. Kposowa (2000) confirms these findings for the
U.S. using data from the National Longitudinal Mortality Study.

Empirical results on the effect of unemployment on suicide risk are also fairly unam-
biguous. Lewis and Sloggett (1998) use data from a record linkage study that covers 1%
of the population of England. The authors focus on the effect of economic factors in 1981
on suicide risk between 1983 and 1992. Lewis and Sloggett (1998) find that individual
unemployment is associated with a significantly higher suicide risk. The results are in line
with findings of Qin, Agerbo, and Mortensen (2003) and Blakely, Collings, and Atkinson
(2003). Agerbo, Sterne, and Gunnell (2007) report that unemployment is most relevant
for men in the age group 25-40 years.

Patterns identified by the psychological literature are consistent with results from hap-
piness economics. A robust finding of this literature is the positive association of self-
reported subjective well-being and individual income in a cross-section of individuals (Frey
and Stutzer 2002, Easterlin 2001). According to Easterlin (2001) well-being depends on the
gap between actual material conditions and aspirations. The latter are formed by social
comparison (e.g. relative income) and past experience (family background and peer com-

parisons in childhood). At a given income, experienced utility is higher the lower income

lifetime utility falls below a certain threshold. But again, how individual utility should be specified is an
empirical question.



aspirations are.!® Regarding unemployment, Di Tella, MacCulloch, and Oswald (2001)
find that individual unemployment reduces life-satisfaction by 0.33 points on a scale from
1 to 4 in a sample of 12 European countries and the U.S. Meanwhile a 1% increase in the
unemployment rate decreases average happiness by 0.02 points. The highly significant and
negative association of unemployment and happiness has been confirmed by other studies
(see Frey and Stutzer 2002).

Moreover, happiness research has examined the effects of income distribution, the infla-
tion rate, and political institutions on subjective well-being. Relevance of reference group
conditions on self-reported well-being at the individual level is well documented, both with
respect to income and unemployment (see Frey and Stutzer 2002). In contrast, results
regarding aggregate income inequality and inflation rate are ambiguous. Alesina, Di Tella,
and MacCulloch (2004) find that aggregate income inequality negatively affects subjective
well-being in a panel of 13 developed countries between 1975 and 1996. Using a similar
sample, Di Tella, MacCulloch, and Oswald (2001) report that the inflation rate exerts a
significant negative effect on average well-being. Both results are inconsistent with find-
ings of Bjgrnskov, Dreher, and Fischer (2008). These authors aim at identifying robust
determinants of subjective well-being by employing extreme bounds analysis. Using World
Values Survey data for 70 countries, Bjgrnskov, Dreher, and Fischer (2008) conclude that
both income inequality and the inflation rate are not robustly associated with self-reported
well-being. Findings with regard to political institutions are also mixed. Frey and Stutzer
(2000) show that direct democratic rights are positively related to subjective well-being in
Switzerland. Dorn et al. (2007) do not confirm this result for Switzerland, but document
a positive association in a cross-section of 28 countries. Meanwhile, Bjgrnskov, Dreher,
and Fischer (2008) report that measures of democratic institutions are not significantly
associated with subjective well-being.

Regarding socio-demographic control variables, findings from psychological literature

10Consistent with the aspiration level theory is the empirical finding that well-being is fairly constant
over an individual’s life cycle, whereas income and wealth peak at retirement age. Moreover, individuals
typically report that they are happier now than in the past and that they expect to be even happier in
the future than today (see Easterlin 2001).



are unambiguous. Suicide risk of married individuals is found to be lower than suicide risk
of divorced or single individuals (Kposowa 2000, Agerbo, Sterne, and Gunnell 2007, Qin,
Agerbo, and Mortensen 2003, Blakely, Collings, and Atkinson 2003). As with income the
effects are more pronounced for men than for women.'! Other relevant risk factors include
occupation (Stack 2001, Kposowa 1999), stressful life events, family history of suicidal
behavior and psychiatric illness (Qin, Agerbo, and Mortensen 2003, Cheng et al. 2000),
and imitation after media reports on suicide (McKenzie et al. 2005).

In light of the individual level evidence on life satisfaction we expect that income is
negatively and the unemployment rate positively related to suicide rates. The effect of
income and unemployment can be expected to be more important for men than for women.
Moreover, changes in income are likely to be more relevant for suicide than the level of
income, as suggested by sociological theories and consistent with aspiration level theory.
Results from happiness research further indicate that inflation and social inequality might
be positively associated with suicide rates. Both sociological and psychological literature
suggest to control for social integration, which should exert a negative effect on societal

suicide rates.

3 Data and Empirical Strategy

This paper uses data from the WHO mortality database which contains number of deaths
by year, country, sex, age group, and cause.'? Table A.3 summarizes availability of suicide
rates for OECD member states. Among this group of countries detailed suicide rates are

available for 47 years on average. Since demographic structures vary over time and across

11Qin, Agerbo, and Mortensen (2003) additionally control for children and conclude that the negative
effect of marriage on suicide risk for women is partially due to having children and being a parent.

12The WHO mortality database is based on reports of civil registration systems of member countries.
Causes of death are registered according to the International Classification of Diseases and Causes of Death
(ICD). Since the introduction of the first ICD in 1903 suicide has always been a separate category and has
been reported by all participating countries (see the Appendix). The database also contains population
numbers which allows to compute group specific suicide rates from one single source.



countries we compute suicide rates based on a population with a standard age structure.®

Reported suicide rates in the OECD vary considerably across countries, as Table A.3
shows. In 2001, Greece, Italy, and Portugal report age-adjusted suicide rates of below
7 suicides per 100’000 people, while Japan, Finland, and Hungary report suicide rates
of above 20. Table A.1 indicates that suicide rates are generally increasing in age. The
highest absolute number of suicide deaths occurs in the age group 25-54, both for men
and women. Across all countries, men are about three times more likely to commit suicide
than women.

Among the set of explanatory variables are income, unemployment, income inequality,
inflation rate and controls for socio-demographic and cultural factors. As a measure of
income we use per capita real gross domestic product in year 2000 international dollar
(chain weighted) taken from Penn World Tables. This variable is decomposed into a trend
and cyclical component using the Hodrick-Prescott filter.!* We expect the trend component
of GDP to be associated with a variety of long-term developments, such as improvements
in health care infrastructure or changes in social security institutions.'® In contrast, the
cyclical component of GDP will be more closely related to shocks in personal income. This
reasoning has been similarly employed by van den Berg, Lindeboom, and Portrait (2006)
who investigate how economic conditions in early life are related to individual mortality
later in life.

Income inequality is measured in terms of Gini coefficients taken from the UNU/WIDER
World Income Inequality Database (WIID). This is an extended and substantially revised
version of the widely used data-set provided by Deininger and Squire (1996).'® Unemploy-

13We use the European standard population distribution as adopted by the WHO, see e.g. Ahmad et
al. (2001). This population distribution puts more weight on older age groups than the widely used WHO
World Standard. Details on the procedure can be found in the Appendix.

4Following Ravn and Uhlig (2002), the HP parameter value is set to 6.25. The resulting trend should
be very close to the trend produced with quarterly data and a parameter value of 1600. As suggested by
Baxter and King (1999) 3 data points at both ends of the sample are dropped.

5Long term growth is also related to globalization, which again entails various changes in the political,
social, and cultural dimension. See, e.g., Dreher (2006).

nternational comparability of the UNU/WIDER income inequality data has been questioned, see the
critical review by Atkinson and Brandolini (2001). We have therefore tested robustness of our results by
employing Gini coefficients taken from the Estimated Household Income Inequality Data Set (UTIP-EHII)
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ment rates are taken from the ILO Laborsta database. Inflation is measured in terms on
annual change in consumer prices and is taken from the Worldbank Development Indicators
database.

To control for social integration we follow the literature and employ female labor force
participation (female labor force in % of total labor force), crude birth rate, marriage rate,
and divorce rate. Some specifications also include alcohol consumption (estimated amount
of pure ethanol consumption per capita). Religious culture is accounted for by adding
dummy variables for the historically predominant religious culture as identified by Norris
and Inglehart (2004). Indicator variables control for protestant (d_prot), catholic (d_cath),
islamic (d-islamic), orthodox (d-orthodox), and sinic/confucian (d_sinic) countries, Central
Europe (d_centraleurope), Latin America (d_latinam), and Japan (d_japan). We addition-
ally consider suicide acceptability, which is computed as the average response to World
Values Survey (WVS) question F123 on suicide justifiability (see Appendix for details).
Finally we control for civil liberties and political rights by including the Freedom House
index of political rights.!”

We estimate the association of economic variables and age-sex-group specific suicide
rates in an unbalanced panel of 28 OECD countries over the period 1980-2002. In a first
step we run population weighted pooled regressions in which observations are multiplied

with the inverse of age-sex-group specific population. We estimate the following equations:

Yit,as = x;tﬁas + Has + VYt,as + Uit,as (1)

where y;; 45 is the log suicide rate of age-group (a) and gender (s).'® The vector of ex-

provided by Galbraith and Kum (2005). These authors predict Gini coefficients from fixed effects models
that explain Deininger and Squire (1996) Gini coefficients based on internationally comparable data on
payroll inequality in manufacturing. Using the UTTP-EHII income inequality data does not change our
results however.

"The index for political rights (rights and freedoms to participate in the political process) is highly cor-
related with the index for civil liberties (freedoms of expression and belief, rule of law, personal autonomy,
etc.) but more volatile across countries and over time. We therefore only include the index of political
rights. The Freedom House index ranges from 1 (highest degree of rights) to 7 (least amount of rights).
Since variation over time is very small we do not include the index in fixed effects estimations.

18Suicide probabilities y;; 45 are fractional variables that are bounded within y;; 4s€[0,1]. Therefore
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planatory variables x;; is identical for all age-sex groups. Subscripts ¢t and ¢ denote time
and country. All specifications will include time dummy variables 7, ,s. The model is
estimated by pooled OLS (POLS).!" The appeal of this specification is that it explains
cross-country variation in mean suicide rates. Consistent estimation requires in particular
that any country specific constants (random effects) are uncorrelated with the explanatory
variables. In response we employ a broad set of control variables.

Due to the restrictive conditions required for consistent estimation of the above model,

our preferred specification accounts for country specific fixed effects fi; q5:

Yit,as = x;‘t,sﬁas + Hi.as + Vt,as + €it,as (2)

This model can be consistently estimated with the within-estimator even if the country
specific effect p; .5 is correlated with the regressors. As the within-estimator is based on
deviations from country-specific means this of course implies that country specific means
in suicide rates are not explained anymore. Employing fixed effects is also motivated
by national differences in quality of mortality data, which may be related to economic

conditions.?°

4 Level of Suicide Rates across Countries

To start we consider a descriptive specification that includes the most complete set of
control variables. The economic variables considered are trend and cyclical component of

per capita GDP, income inequality, unemployment rate, and inflation rate. We employ

marginal effects in a linear model cannot be constant for all x. Also, the variance of y;¢ 45 Will depend on
the conditional mean E[y;; 45| X] since for Ely; 05| X] — {0,1} we must have that Var{y; .s|X] — 0. To
account for these problems we use natural logarithms of suicide probabilities. Since suicide probabilities
are close to 0, this transformation is an approximation to the logit transformation (log-odds ratio, see e.g.
Papke and Wooldridge, 1996).

YNote that system estimation would not be more efficient than POLS because of identical regressors
across age-sex groups.

2ONational differences in quality of WHO mortality data are documented by Mathers, Ma Fat, Inoue,
Rao, and Lopez (2005). A discussion of suicide data is provided by De Leo, Burgis, Bertolote, Kerkhof,
and Bille-Brahe (2004) or Stack (2000a).
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similar controls as Rodriguez-Andrés (2005) and Neumayer (2003): female labor force
participation rate (FLP), birth rate, marriage rate, divorce rate, and alcohol consumption.
In addition we control for cultural factors by including attitudes on suicide acceptability,
average self-reported life-satisfaction, and indicator variables for religion. Political factors
are accounted for by using the Freedom House index for political rights. The resulting
sample consists of 458 country-year observations and covers 28 OECD countries.?!

Tables 1 and 2 show population-weighted POLS estimation results. The estimations
include annual indicators and country specific linear trends which are highly significant.
Of all economic variables only the cyclical component of income is negatively associated
with overall suicide rates both of men and women. For men the association is significant
at the 10% level in age groups 25-34, 35-44, 45-54, and 55-64, while for women the effect
is significant in age groups 15-24, 25-34 and 45-54. In these groups an increase in income
characterized by a one percentage point increase in the cyclical component of income is
associated with a 1% to 2% decrease in suicide rates. The remaining economic variables
are insignificant for overall suicide rates, except for the negative association of income
inequality and suicide rates of women. These results hold independently of whether the
model includes time fixed effects and country specific linear trends.

Regarding controls, the estimates indicate that divorce rates are positively associated
with overall suicide rates of men. Results for marriage and birth rates are mixed, while
female labor force participation has a highly significant positive association with overall
suicide rates. Also, alcohol consumption is significantly positively related to suicide in the
oldest age group of both sexes. The findings with regard to female labor force participation
and alcohol consumption are in line with earlier results of Rodriguez-Andrés (2005) and
Neumayer (2003). Furthermore, the mean responses on acceptability of suicide is significant
and positive in several age-sex groups. This indicates that suicide rates are higher if suicide

acceptability is higher. Religious indicator variables are mostly insignificant. Relative to

2INot included are Iceland and Turkey. No inequality data is available for Iceland, while for Turkey no
suicide rates are available. Only 2 complete observations for Ireland are included because divorce rates
have only been recorded since 2000.
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the reference group of protestant countries, suicide rates are higher in Japan. Suicide
rates are lower in orthodox countries, in particular for women. Finally, political rights are
insignificant.

These results change once we allow for country-fixed effects. Tables 3 and 4 summarize
two-way fixed effects estimation results. Again, the cyclical component of income is nega-
tively related to suicide rates. Moreover, the trend component of GDP now is significantly
negatively associated with male suicide rates, suggesting that suicide rates decline in trend
income. Similar relations are present for women, but less pronounced. Unemployment rate
and Gini coefficient are insignificant. Unclear is why inflation is highly significant and neg-
atively associated with suicide rates in most male and female age groups. The estimated
effect is very small though, an increase in inflation by 10 percentage points decreases sui-
cide rates by about 0.5%. Estimated parameters and coefficients of determination do not
significantly change if we exclude inflation. Regarding control variables, female labor force
participation is not significant anymore in the country fixed-effects specification.

All things considered, estimations in levels suggest that the cyclical component of in-
come is negatively related to suicide rates. Trend income is negatively related to suicide
rates in fixed effects models. This is a strong result given that the model accounts for
time fixed effects and country specific linear trends. In both cases the associations are
particularly significant for men. This again is consistent with evidence form empirical psy-

chological studies. Unemployment rate and inequality are generally insignificant however.

5 First Differences in Suicide Rates across Countries

To account for deterministic trends the above estimations include country specific time
trends. In this section we investigate whether the series contain stochastic trends. We
assess unit-root properties of suicide rates by first examining country specific series over a
time horizon only restricted by data availability. For most countries the series span from

1950 to 2002. The null-hypothesis of a unit-root is tested using the augmented Dickey-
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Fuller (ADF) test.?? The null hypothesis of stationarity is tested using the KPSS test of
Kwiatkowski, Phillips, Schmidt, and Shin (1992). Tables A.5 and A.6 in the Appendix
summarize results for overall suicide rates of men and women. The null hypothesis of a
unit root in male (female) suicide rate can only be rejected for 5 (4) countries. The KPSS
test fails to reject the null hypothesis of stationarity only in 2 (1) cases. Meanwhile both
tests clearly indicate that first differences of suicide rates are stationarity:.

In a second step we investigate unit root properties in a balanced panel that covers
the period 1970-1997 using the Im, Pesaran, and Shin (2003) (IPS) panel unit-root test.
The test assesses the null hypothesis of a unit-root in all cross-sectional series against the
alternative that at least one series is stationary. We allow for country-specific drift terms
and deterministic trends. Table 5 shows the test results. The null hypothesis of a unit
root in suicide rates is not rejected. We conclude that (log) suicide rates are integrated of
order 1.

Table 6 summarizes IPS test results for the set of explanatory variables. Cross-sectional
correlation is accounted for by first subtracting period specific sample means. Since under-
fitting may lead to considerable size distortions we again choose lag orders that are higher
than those indicated by the SBC and verify results for different lag orders. The IPS
test results for Gini coefficient, marriage rate, and female labor force participation rate
are robust with respect to lag order and suggest that these series are nonstationary in all
countries. Meanwhile, the null hypothesis of a unit root in the birth rate is clearly rejected.
We additionally test against the alternative hypothesis that birth rate is stationary in all
countries using the Levin, Lin, and Chu (2002) (LLC) test. This test never rejects the
null hypothesis, independently of specification and lag structure. We conclude that birth
rates are stationary only in a subset of OECD countries. The IPS test results for divorce
rate are not robust with respect to the lag order, with the IPS test rejecting at lag lengths
2 and 3. For these lag orders, the LLC test also rejects the null, suggesting that divorce
rates are stationary across all countries in the sample.

For completeness Table 6 additionally summarizes results for unemployment, inflation

22We apply the sequential procedure suggested by Perron (1988) to find a correct model specification.
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all series I(1) series only
m,ct m,c w,ct  w,c m,ct m,c w,ct  w,c

levels

Wibar -1.178 1.227  0.797 -0.107 -0.518 1.831 0.804 0.162
p-value 0.119 0.89  0.787 0.457 0.302 0.966 0.789  0.564
Lags 2 2 2 2 2 2 2 2
first differences

Wibar -7.724  -9.745 -8.318 -9.066 -7.32  -5.405 -7.149 -8.292
p-value 0.000 0.000 0.000 0.000 0.000  0.000  0.000 0.000

Lags 2 2 2 2 2 2 2 2

N 625 625 625 625 475 475 475 475

I 25 25 25 25 19 19 19 19
Period  70-97 70-97 70-97 70-97 70-97  70-97 70-97 70-97
T 28 28 28 28 28 28 28 28

Table 5: IPS panel unit root tests, log of overall suicide rates of men (m) and women (w).
Results are reported for the specification with deterministic trend and constant (ct), and
for the specification with constant only (c). The all series sample covers a balanced panel of
25 countries. Not included due to lack of observations are CZE, KOR, MEX, SVK, TUR.
The I(1) series only sample additionally excludes countries for which ADF-tests indicate
stationarity, i.e. AUS, ISL, LUX, POL, PRT, NEZ. Lag order is identical across countries.
Wipar 1s asymptotically standard normal, see Im et al. (2003).

and income. Stationarity of unemployment and inflation has been controversially discussed

3 Using the IPS test we cannot reject the null

and empirical findings are ambiguous.?
hypothesis for inflation, while the results for unemployment largely depend on the lag
order.

Unit-root tests strongly indicate that suicide rates, Gini coefficients, marriage rate, and

female labor force participation are I(1) processes. Results for the other variables are am-

biguous, clearly however all differentiated processes are stationary. Possible cointegration

2See e.g. Camarero, Carrion-i Silvestre, and Tamarit (2006) or Henry and Shields (2004). Regarding
unemployment recent studies support the natural rate hypothesis (as opposed to the hysteresis hypothesis).
Using a panel setting that incorporates multiple structural breaks Camarero, Carrion-i Silvestre, and
Tamarit (2006) reject the null hypothesis of nonstationarity for most OECD countries. Gustavsson and
Osterholm (2006) test against the alternative of a nonlinear smooth transition autoregressive process and
reject the null hypothesis of a unit root for 4 out of 5 OECD countries. Similarly, allowing for nonlinearities
in inflation Henry and Shields (2004) reject the unit root hypothesis for inflation in 2 out of 3 investigated
OECD countries.
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HP6S HP6R Gini UR INFL  RDIV RMAR BR FLP

levels

Wibar -0.208 -12.262 0.466 -0.165 -0.462 1.287 0.067 -1.291 -0.327
p-value 0.418 0.000 0.679 0.434 0.322 0.901 0.527 0.098 0.372
Lags 5 3 3 2 3 4 4 4 3
first differences

Wibar 0.286 -13.835 -4.683 -3.989 -10.034 -7.499 -4.071 -4.898 -4.820
p-value 0.613 0.000 0.000  0.000  0.000 0.000  0.000 0.000  0.000

Lags 5 3 3 2 3 4 4 4 3

N 675 729 462 540 850 462 600 870 609

I 27 27 22 20 25 21 24 29 29
Period 71-00 71-01 75-98  76-05 72-05 72-98  70-99 70-04 81-05
T 30 31 25 30 34 27 30 35 25

Table 6: IPS panel unit root tests. All models include constant and time trend. HP6S and
HP6R denote trend and cyclical component of GDP. Gini, UR, INFL, RDIV, RMAR, BR,
FLP denote UNU/WIDER Gini coefficient, ILO unemployment rate, CPI inflation rate,
divorce rate, marriage rate, crude birth rate, and female labor force participation rate. Lag
structure is identical across countries. Wy, is asymptotically standard normal, see Im et

al. (2003).

is not further investigated because we cannot think of a plausible theoretical foundation.
Instead we move on to reexamine the correlates of suicide among stationary variables. To
remain consistent we take first differences of all variables.

Tables 7 and 8 report estimation results for two-way fixed effects models that include
first differences of cyclical component of income, unemployment rate, Gini coefficient, and
inflation rate. First differences of divorce rate, marriage rate, birth rate, and female labor
force participation rate are included to control for social integration. Among men, the
cyclical income component is significantly negatively associated with suicide rates in age
groups 35-44 and 45-54. All coefficients on unemployment are positive but never significant.
Meanwhile, the cyclical component of income is never significant for suicide rates of women,
while unemployment is positively associated at the 10% level in the age group 35-44. Since
the sample correlation coefficient of the change in cyclical income and unemployment is

-0.496 we have additionally estimated models that only include one of the two variables.

21



ToAST YT PUR ‘4G “%0T oU3 e
9OURDYIUSIS [LIIISIJR)S 9)OUSP SYSLIDISE 29I} PUR ‘0M) ‘DU() 1S9} P[BAA B SUISTL PISSIsS ST SIOJRIIPUL [RNUUR JO 90URIYIUSIS
JUIO[ "S19YORIQ UI SIOLID PIRPUR)S JSNCOI [9URJ UOIJRWI)SO SI09)0 Paxy Aem-om ], ‘pajsnpe oFe ‘Uawl jo oyel oploins Jo]
JO QOURISYIP 981y :[qerrea juepuado( TO0Z-0RGT ‘SPIIunod ((DHO Ag Jo [oued poouelequn ‘SodUSIDPIP ISIL :), O[R],

I1°0 L0°0 700 60°0 ero 80°0 80°0 010 poxenbs-y

ver vey ver ver Ve Ve vey %54 N

ou ou ou ou ou ou ou ou m@gwyp %MQQSOO

g SOA sy SOA sy SOA sy SOA s SOA sy SOA sy SOA sy SOA . ouWL],

sk sk sk SOA SOk SOA SOA SoA A A1unon)
(250°0) (L£0°0) (0£0°0) (L20°0) (¢czo0)  (70°0) (170°0) (¢10°0)

LSV0'0  54LLL0°0- 0L£0°0 8250070 +08V0°0- €120°0 PICO'0-  9LL00°0- d14
(£20°0) (7€0°0) (820°0) (7€0°0) (2100) (200 (2¥0°0) (€20°0)

6610070 61200 L¥T00°0- zL10°0 6IT0°0  80L00°0- Y1700 1910°0 YRl g
(9:01) (1°11) (7701) (zz'9) (LL7L) (9°21) (7-¢1) (99°2)

Haa 0£6°2- Tr8T- 101 LTV9 86FT ST'TT «xCGT'L  9rel oferirely
(1°¢9) (g°e8) (T'19) (6'69) (cel) (¢'99) (9°¢8) (8°9%)

1862 61°¢9- 9Z°6S 0701 L¥9L AVAa veGL 9z°9% YRl 9DI0AI(]

(£1000°0) (11000°0) (L1000°0) (11000°0) (160000°0) (£1000°0) (960000°0)  (S90000°0)
+5£€9€000°0-  £x8FZ000°0-  LLL00000°0-  +xG8T000°0-  4x£852000°0- 0120000  SFS0000°0  %TET000 0 9yel UOIRPU]

(0600°0) (2%00°0) (¥900°0) (0500°0) (L£00°0)  (F%00°0)  (8200°0) (6200°0)
6110°0 06£00°0- 9510000 ZET000  86£0000°0-  6FS00°0-  08G000°0- 92100°0 "Pooo Turn)
(6600°0) (9200°0) (¥10°0) (2500°0) (F#00°0)  (92000)  (1600°0) (000°0)
05100 0L700°0 726000 918000 LEC00'0 6190070 922000 669000  yueuiorduiot)
(z10°0) (1600°0) (€10°0) (¢€00°0) (0700°0)  (6,00°0)  (¥,00°0) (L600°0)
L210°0 1€500°0- 869000°0  4#xL810°0- 4F8900°0-  FIG00°0-  2€Z000'0-  €GE00°0- [ed1[o£D ‘etmoouf

snydg), v.-99 79-499 va-av vy-G€ 7€-49¢ A4 [[®19AQ UON

22



ToASL % T PUB ‘%G ‘%0T oU3 ¥
9OUROYIUSIS [RIIISIJRIS 9JOUSP SHSLI)S® 991} PUR ‘0OM]) ‘DU() 1S9} P[RA\ B SUISTL PASSISS® ST SI0)RIIPUL [RNUUR JO 9OURIYIUSIS
JUIOf "S193DRI( UL SIOLID PIRPURIS JSNCOI [oUR] "UOIJRUIIISO SI109[0 PoxXY Aem-0M [, ‘pajsnlpe o8e ‘uswom jo 9)el opIns
SO[ JO 90ULISYIP 911 :o[qeLIeA juapuado(] "T00Z-086T ‘SOLIIUNOd ([DH(O L Jo [poued podur(equn ‘SodUaISHIp JSII] :Q 9[qR],

010 90°0 I1°0 010 L0°0 G0°0 zro zro porenbs-y

vey 1§57 eey cer 1§57 vey eTy vey N

ou ou ou ou ou ou ou ou mUQGMQ .\A.EQDOQ

sy SOA s SOA sy SOA £y SOA sy SOA sy SOA sy SOA sy SOA g oW,

SV SoA sk SoA SOk SOA SOA SOA A L1unop)
(680°0) (080°0) (8T°0) (teo0)  (¥60°0) (690°0)  (970°0) (9€0°0)

€180°0 €€20°0- 6610 7Z80°0 68,070 €290°0 L620°0 1,500 d1d
(£60°0) (2¥0°0) (620°0) (7€0°0)  (920°0) (zco0)  (280°0) (0€0°0)

61100 I8T0°0-  %CTS0°0- 6L10°0  G€L0°0-  8.20°0- AN €920°0- ojel I
(8°L1) (#°L1) (0z°2) (9°21) (67¢1) (¢0z) (19°2) (60°G)

1% 0~ ++8C°6E COEL~  sanP1°LE" 08L°C- 86°0T-  4%488°0C IPF'g-  9re1 eSerire]y
(T11) (0'8¢2) (¢11) (9°0L) (z'29) (T°e”) (2'18) (L'L7)

10°9¢- ce €T 299 69°LT oy Ly L6°GG- ¢ert 9671 9)RI 9OI0AI(]

(05000°0)  (610000) (12000°0) (81000°0) (¥1000°0) ($2000°0) (£2000°0) (980000°0)
ZET000°0-  T8E0000°0-  %98€000°0 T6£0000°0  9ZT000°0- 0€F0000°0  LOTO000-  LFF0000°0 9jeI UOTJRPU]
(600°0) (8900°0)  (€2000)  (1g00°0)  (9900°0)  (€500°0)  (9800°0) (L200°0)

L6£00°0 611000  GET00°0-  STT00'0  9S€00°0  06£00°0-  TSLOO'0 880000 "Pooo 1uI)
(620°0) (r10°0)  (¥600°0) (9100)  (0600°0) (¢10°0) (cz10'0)  (1200°0)
Gez0°0- 7910°0 8100 €9200°0-  x6S10°0 80T0°0  €5700°0- €6200°0  yuowdordwou
(£€0°0) (2800°0)  (2600°0) (T200)  (9800°0) (020°0) (0t0'0)  (1800°0)
0S70°0-  8T900°0- 809000  ¥0€0'0- 801000  9020°0-  TEI0°0- TET0°0-  [BOIPAD ‘omoou]

snydg), v.-99 79-499 va-av vy-G€ 7€-4¢ 4! [[®PAQ UOWOA

23



Estimates can be found in Table A.7 in the Appendix and confirm that the suicide rate of
women is rather affected by unemployment than by the cyclical component of income.

As in estimations in levels, Gini coefficients are insignificant, while inflation rate is
highly significant in all male age groups. For women inflation is only significant in the age
group 55-64. Again, all results are robust to the exclusion of inflation. Also, excluding
inflation leaves the coefficients of determination virtually unaffected.

Summing up, estimations in first differences confirm that male suicide rates are signifi-
cantly related to cyclical fluctuations in income. Suicide rates of women are rather affected
by the unemployment rate. The identified dependence of suicide rates on economic con-
ditions is weak however. In general, significant effects are only present in some age-sex
groups, while overall societal suicide rates remain largely unaffected by economic condi-
tions. The effects become more distinct if we split the sample into countries with high and

low public social security expenditures, which is done in the next section.

6 The Effect of Public Social Expenditures

Similar to Gerdtham and Ruhm (2006) we investigate whether the observed association
of suicide and economic variables depend on public expenditures for social security. A
common hypothesis would be that public social security spending softens the impact of
cyclical fluctuations on individuals and should render associations of cyclical variables and
suicide rates insignificant. We examine this hypothesis by splitting the sample in two
groups ranked by average total public social expenditures as a fraction of GDP between
1980 and 2002. Public social expenditures are taken from the OECD social expenditures
database.?* The group with high social expenditures spends on average 25.1% on social
security, as opposed to a expenditure ratio of 14.9% in the low expenditure group.

We estimate two way fixed effects models in first differences covering the period 1980-
2002. Table 9 contrasts estimates in the high and low spending group for men. Estimation

results from the full OECD sample have been discussed above and are provided in Table 7.

24Due to a lack of observations Hungary is dropped from the sample.
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In the high spending group the negative association of the cyclical component of income and
suicide rates in the age groups 35-44 and 45-54 disappears. Instead, the cyclical component
of income is positively associated with suicide in the oldest age group, but only on the 10%
level. Unemployment is not significantly related to suicide. This pattern is substantially
different in the sample of countries with low social security spending. In this group the
cyclical component of income has a significant negative impact on suicide rates in 3 age
groups as well as on the overall suicide rate. Additionally, in 2 age groups the association
of unemployment and suicide is positive and highly significant. Furthermore inequality
as measured by Gini coefficients is positively related to suicide in the low-spending group
(except for the oldest age group), while estimates indicate a weak negative association in
the high spending group. This pattern is also present in suicide rates of women. Table
10 summarizes estimates for the two groups of countries. In the high-spending group all
coefficients are insignificant. Meanwhile, in the low-spending group the cyclical component
of income is negatively associated with suicide in 2 age groups, while unemployment rates

are positively related to suicide rates in one age group.

7 Conclusion

This paper investigates how economic conditions are associated with age-sex group specific
suicide rates in a panel of 28 OECD countries over the period 1980-2002. We report results
for estimations in levels and first differences. Estimations in levels should be interpreted
with care, since unit root tests clearly signal that suicide rate, Gini coefficient, marriage
rate, and female labor force participation rate contain stochastic trends. Also, our results
suggest to opt for models that include country fixed effects. In particular the conclusions
about income trend, inflation, and female labor force participation are substantially altered
once country fixed effects are accounted for.

Two-way fixed effects estimations in first differences show that the cyclical component of
income (output-gap) is negatively associated with suicide rates of men, but only in the age

group 35-44 and 45-54. In contrast, suicide rates of women are affected by unemployment,
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again only in the age-group 35-44. We do not find a significant association of suicide
and inequality. Inflation is negatively associated with male suicide rates in all age-groups.
Estimates however are robust to the exclusion of inflation. The associations of cyclical
variables and suicide rates are more pronounced in a group of OECD countries with low
public social security expenditure ratios. In these countries, cyclical component of income
and unemployment are significant in several age-groups of both genders. This result is
consistent with the notion that the impact of cyclic fluctuations is softened by social
security institutions. Also the findings for men indicate that the association of suicide and
income inequality might depend on social insurance, with the association being positive in
countries with low public social expenditures.

In general however, identified dependence of suicide rates on economic conditions is
weak. Typically, significant effects are only present in some age-sex groups, while over-
all societal suicide rates are unaffected by economic conditions. This result is consistent
with Rodriguez-Andrés (2005) and Gerdtham and Ruhm (2006). Both studies report that
economic variables are insignificant once country fixed effects are accounted for. We can
think of two primary explanations to reconcile this result with psychological literature that
robustly identifies significant associations at the individual level. First and perhaps most
importantly, the link between macro variables and individual level conditions is ambigu-
ous.?” The incidence of a decline in aggregate income, e.g., will differ across social groups
and may not necessarily affect suicide rates if it hits individuals that otherwise attain high
levels of well-being. Second, aggregate level relations may be too minor to be significantly
identified. In this case our results indicate that one should proceed by increasing sample
size and by reducing the level of aggregation, and rather not by imposing more restrictive

models that do not allow for trends or country fixed effects.

25See King, Rosen, and Tanner (2004) for a recent discussion of the ecological inference problem.
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Appendix

Suicide Deaths and Population

World Health Organization, Mortality Database, September 17, 2006.

Since the ICD had been first adopted in 1903 revised classifications have been adopted
roughly all 10 years. Under ICD-7 and ICD-8 (1955, 1965) suicide is called “Suicide and
self-inflicted injury/poisoning by ...”. Relevant codes are A148 (ICD 07A), B049 (ICD
07B), A147 (ICD 08A), B049 (ICD 08B). Under ICD-9 (1975) this denomination is un-
changed but the items relating to suicide have been subsumed under a separate section
called “Suicide and Self-Inflicted Injury” which is includes “injuries in suicide and at-
tempted suicide, self-inflicted injuries specified as intentional”. Relevant codes are B54
(ICD 09A, 09B), C102 (ICD 09C). ICD 09N is adopted by countries of the newly inde-
pendent states of the former UDSSR that do not report suicide. With the adoption of
ICD-10 (1993) the section was renamed “Intentional self-harm” which includes “Purposely
self-inflicted poisoning or injury, suicide (attempted)”. Suicide is called “Intentional self-

7

harm by ...” and “Intentional self-poisoning by ...”. Relevant codes are 1101 (ICD 101),
X60-X84 (ICD 103), X600-X849 (ICD 104), X60-X849 (ICD 10M). See WHO (2006).

The age-adjusted all-age suicide rate is given by:

dit,as pi

. S
 Pits Pl

Tit,s = - 100000 (A.1)
where subscripts 7,, s, @ denote country, year, sex, and age-group. d;;qs and p; s denote
suicide deaths and population, p] is the European standard population. We also apply the
standardization in computing age-group specific suicide rates. These are usually generated
by aggregating data for two 5-year age groups, in the case of the age group >75 aggregation
involves up to 6 age-groups.

To identify possible structural breaks associated with ICD revisions, we estimate a

simple model that explains changes in suicide rates Ay;; s by time fixed-effects, country
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Overall 15-24 25-34 35-44 45-54 55-64 65-74 7Hplus

Men

Rate 19.5 13.8  20.6 25.5 29.1 28.9 29.3 44.3
Deaths 96521 9119 14445 18289 19584 14255 10278 9884
Women

Rate 5.6 3.5 5.3 7.2 8.7 8.9 8.9 11.6
Deaths 30746 2212 3703 5125 5883 4713 4016 4886

Table A.1: Average age-group specific suicide rates and absolute numbers of suicide deaths
in 26 OECD countries, 2001. Not included are BEL, MEX, TUR since suicide or population
numbers are not available.

specific linear trends 7, ; and an indicator variable c; s that is unity in the year of transition

to a new [CD revision:

Ayit,s - ¢ascit,8 + Vt,as + Ti,ast + Uiy, s (Az)

Table A.2 summarizes the results. ¢, is insignificant in all but 6 specifications. Only in

one age-sex group the coefficient is significant at the 5% level.

ICD9 Overall — 15-24 25-34 35-44  45-54 25-64  65-74 75plus

Men  -0.0720 0.0173 -0.0582 -0.101 -0.118% 0.0529 0.0620  -0.267**
(0.048)  (0.15)  (0.11)  (0.13)  (0.060) (0.070) (0.083)  (0.11)

Women -0.154  -0.207* -0.0832 -0.0671 0.0494 0.0199 -0.112  -0.0338
(0.14)  (0.11)  (0.15)  (0.14)  (0.11)  (0.076) (0.18)  (0.25)

ICD10
Men  -0.00152 -0.0533 -0.00451 0.0293 0.0634 -0.0514 0.0842*% -0.132*
(0.035)  (0.032) (0.034) (0.035) (0.065) (0.055) (0.044)  (0.070)

Women -0.0423  0.0654 -0.0961 -0.116  0.103  -0.123  0.000299 -0.153*
(0.044)  (0.072) (0.082)  (0.078) (0.079) (0.11)  (0.090)  (0.084)

Table A.2: Changes in suicide rates and ICD revisions, 29 OECD countries, 1980-2002,
average N=600. Table only reports ¢, in 4 separate estimations (men, women, change
to ICDY, and change to ICD10). POLS estimation including time indicators and country
specific linear trends. Panel robust standard errors in brackets. Time indicators and linear
trends are joint significant at the 5% level in all age-sex groups and specifications. One,
two, and three asterisks denote statistical significance at the 10%, 5%, and 1% level.
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Explanatory Variables
Income

Heston, Alan, Robert Summers and Bettina Aten, Penn World Tables Version 6.2, Cen-
ter for International Comparisons of Production, Income and Prices at the University of

Pennsylvania, September 2006.

Inequality

United Nations University (UNU) - World Institute for Development Economics Research
(WIDER): World Income Inequality Database (WIID), Version 2.0a, June 2005. We use
unadjusted Gini coefficients with quality levels 1 and 2 as estimated by UNU-WIDER. The
results of Galbraith and Kum (2005) indicate that simple adjustments (such as adding 6.6
to the expenditure based Gini coefficients as proposed by Deininger and Squire, 1996) may
be inappropriate. If multiple estimates are available for a given country and year we take
averages.

Galbraith, James K. and Hyunsub Kum, University of Texas Inequality Project (UTIP):
Estimated Household Income Inequality Data Set (EHII), Version 2.4 (2004).

Unemployment rate

Worldbank (2007), World Development Indicators Online (WDI).
ILO, LABORSTA Internet Database, May 31, 2007, http://laborsta.ilo.org/.

Inflation, Female Labor Force Participation Rate, Crude Birth Rate

Worldbank (2007), World Development Indicators Online (WDI).

Political Rights

Freedom House, Freedom in the World, Comparative Scores for All Countries From 1973-

2006.
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Marriage Rate, Divorce Rate

United Nations Common Database, May 18, 2007.

Alcohol Consumption

WHO (2007), Global Alcohol Database, June 4, 2007.

World Values Survey

European Values Study Group and World Values Survey Association, European and World
Values Surveys Four-Wave Integrated Data File, 1981-2004, v.20060423, 2006. Aggregate
File Distributor: Zentralarchiv fur Empirische Sozialforschung (ZA) Cologne, Germany.

Observations are weighted using weighting variable s017.

Question A170: “All things considered, how satisfied are you with your life as a whole these
days? Please use this card to help with your answer.”, answers: “1 Dissatisfied, 2,3,...9, 10
Satisfied”.

Question F123: “Please tell me for each of the following statements whether you think
it can always be justified, never be justified, or something in between, using this card:

Suicide.” | answers: “1 Never justifiable, 2,3,...9, 10 Always justifiable”.

Public Social Expenditures

OECD Social Expenditures Database (SOCX), 2007.
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Further Results

iso Name N Miny Maxy Mean m Mean w illdef
IRL  Ireland 56 1950 2005  10.2 3.0 7
JPN  Japan 55 1950 2004  26.5 14.7 9
NLD  Netherlands 55 1950 2004 11.9 6.6 15
NOR Norway 54 1951 2004 16.3 5.5 12
ISL Iceland 54 1951 2004  19.7 6.2 5t
CHE  Switzerland 54 1951 2004  30.8 11.2 13
AUS  Australia 54 1950 2003  19.5 7.0 5
CAN Canada 53 1950 2002 18.5 5.7 7
FRA France 53 1950 2003  27.5 9.0 14
GBR  United Kingdom 53 1950 2004 12.1 5.8 7
FIN  Finland 53 1952 2004  40.2 10.1 3
ESP  Spain 53 1951 2004 9.8 2.9 11
USA  United States of America 53 1950 2002  19.6 5.6 7
DEU  Germany 53 1952 2004 25.8 10.8 14
ITA  Ttaly 52 1951 2002 10.2 3.6 12
NZL  New Zealand 52 1950 2001 17.9 6.5 4
SWE  Sweden 52 1951 2002  25.7 9.7 11
AUT  Austria 51 1955 2005 344 11.9 14
DNK Denmark 51 1951 2001  30.2 15.3 12
HUN  Hungary 49 1955 2003  53.3 18.1 7
PRT Portugal 49 1955 2003 15.8 4.1 21
GRC  Greece 49 1956 2004 5.2 1.9 26
BEL  Belgium 44 1954 1997 25.1 10.3 15
POL  Poland 41 1959 2004 22.6 4.3 25
LUX Luxembourg 40 1965 2004  23.3 8.5 14
MEX Mexico 36 1958 1995 4.4 0.7 D
KOR Republic of Korea 20 1985 2004 204 7.6 14
CZE  Czech Republic 19 1986 2004 27.1 7.5 13
SVK  Slovakia 11 1992 2002 24.0 4.1 4
Table A.3: Availability of age-group specific suicide rates for OECD countries. Observa-

tions are only included if suicide rates are available for 7 age groups (WHO age group
format 04 or smaller). Mean m and w denotes the average age-adjusted suicide rate of
men and women over the country-specific sample period. Illdef is the percentage of ill-
defined” deaths, i.e. deaths registered under residual categories, as computed by Mathers

et al (2005).
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iso3 N miny maxy
AUS 23 1980 2002
AUT 22 1980 2001
BEL 18 1980 1997
CAN 17 1984 2000
CHE 21 1982 2002
CZE 9 1994 2002
DEU 10 1992 2001
DNK 22 1980 2001
ESP 21 1982 2002
FIN 23 1980 2002
FRA 23 1980 2002
GBR 20 1980 1999
GRC 7 1995 2001
HUN 13 1990 2002
IRL 2 2000 2001
ITA 23 1980 2002
JPN 19 1980 1998
KOR 14 1985 1998
LUX 17 1985 2001
MEX 4 1988 1995
NLD 22 1980 2001
NOR 23 1980 2002
NZL 11 1986 1996
POL 11 1990 2002
PRT 21 1980 2001
SVK 9 1994 2002
SWE 23 1980 2002
USA 19 1980 1998

Table A.4: Sample for estimating models in levels and first differences. Included explana-
tory variables are trend and cyclical component of per capita GDP, income inequality,
unemployment rate, inflation, female labor force participation rate, birth rate, marriage
rate, divorce rate.
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