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Abstract: Suicide rates in Japan have increased dramatically in recent years, making. 
Japan’s male rate the highest among developed economies. This study revises the 
standard economic model of suicide to accommodate Japan’s experience, focusing on the 
change in human capital for the unemployed. We then use the new model and de-trended 
data to empirically investigate the relationship between the suicide cycle and the 
unemployment cycle. Unlike previous aggregate time series studies, we find that the 
relationship between the suicide rate and the unemployment rate is significantly and 
robustly positive for both males and females even after controlling for several social 
variables.      
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An Economic Interpretation of Suicide Cycles in Japan 

 
I. Introduction 

Since the early 1990s, Japan has experienced a tremendous increase in its suicide 

rate, especially among middle-aged males. At the same time, most other industrialized 

countries have seen suicide rates fall or increase only mildly [Figure 1]. Although Japan 

has a culture that is more accepting of suicide than societies with Christian roots, the 

recent surge in the suicide rate has drawn the attention of policy makers and economists. 

The rate is unprecedented, and the suicide epidemic is probably related to the economic 

recession that the world’s second biggest economy has suffered [Figure 2]. 

The male suicide rate in Japan in 2003 was 37.5 deaths per 100,000 persons—

more than twice the U.S. rate of 17.8 deaths per 100,000 in 2002. Japan currently has the 

highest suicide rate among developed nations. The male rate is only lower than the 

suicide rates of the former Soviet Union and East European countries, which have 

endured a long and difficult economic transition, and Sri Lanka, which has suffered a 

long civil war. Japan’s male suicide rate almost doubled from 1990 to 2003, a time when 

the country was in an economic recession. Japanese unemployment rates increased from 

2.1 percent in 1990 to 5.3 percent in 2004. An unemployment rate of 5.3 percent may 

look quite healthy from European and U.S. perspectives, but it represents significant 

hardship in a country where the average unemployment rate for the last five decades has 

been 2.3 percent. 

 In standard economic models, suicide is considered a decision that a rational, 

optimizing agent makes when his expected remaining lifetime utility falls below a certain 
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threshold.1 Suicide rates, therefore, should be higher when perceived lifetime incomes 

decrease. Models that follow the rational choice approach predict that the old age cohorts 

will have higher suicide rates, all other things being equal, as the costs of maintaining 

health increase with age.2 

Empirical research, however, does not always support the theory. Most of the 

work on suicide uses the unemployment rate as a measure of economic hardship and 

lifetime earnings because measuring an agent’s perceived lifetime income is not easy in 

practice. Empirical tests involving panel data show a strong correlation between 

unemployment and suicide (see Platt, 1984; Ruhm, 2000; Gerdtham and Johannesson, 

2003), but studies with aggregated time-series data produce mixed results on at least two 

key points. First, the relationship between unemployment and suicide tends to be less 

sensitive in empirical models that incorporate more social variables, such as age, religion 

and divorce rates (Yang 1992, 1994). Second, aggregate time-series research often finds 

gender differences in responding to economic hardship. Vigderhous and Fishman (1978), 

Yang (1992), Brainerd (2001) and others report that female suicide does not respond at 

all (or at best shows little sensitivity) to unemployment compared with male suicide in 

the countries they examined.  

A monotonically increasing relationship between age and suicide has been 

documented since Durkheim (1897) for many countries. However, the relationships have 

disappeared as youth suicide rates have surged and overall suicide rates have declined in 

                                                 
1 Hamermesh and Soss (1974) formulate an economic model of suicide that treats individuals as rational, 
optimizing agents. Marcotte (2003) extended the Hamermesh and Soss framework to analyze nonfatal 
suicide attempts. Cutler, Glaeser and Norberg (2000) and Mathur and Freeman (2002) examine theories of 
youth suicide. 
2 In the Hamermesh and Soss (1974) setup, the age-specific rates depend upon the distribution of distastes 
for suicide and the distribution of permanent incomes. 
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developed countries, including the U.S. and U.K. In the U.S., the suicide rates of young 

adults (ages 20-24) are equal to those for prime-age adults (Cutler et. al. 2000). In former 

Soviet Union countries, the suicide rates of prime-age adults rose dramatically in the 

1990s. This distribution of suicide rates by age follows an observed recent pattern of the 

labor markets in former Soviet countries (Brainard 2001).  

Revising the Hamermesh and Soss (1984) setup and using filtered time series data, 

this article assesses how well an economic model can explain suicide cycles in Japan. An 

individual’s economic and social conditions likely play an important role in suicidal 

behavior, although we acknowledge the influence of many non-economic and non-

socioeconomic factors on the decision, such as physical and psychiatric illness.  

In our revised model, we explain the cases where suicide is not a monotonically 

increasing function of age. In Japan, the suicide rate of middle-aged males has surged 

more than any other group. The model is also refined to incorporate the relationship 

between the suicide rate and the divorce rate, the most frequently examined social 

variable. We add the fertility rate, the female labor market participation rate, and alcohol 

consumption to control for the role of social variables in estimating the relationship 

between economic factors and suicide rate cycles in Japan. 

 

II. Suicide in Japan: An overview 

According to the standard model, suicide rates are positively correlated with 

income and age. In Japan, however, this simple framework has not served well to explain 

the rise in the country’s suicide rates. Suicide trends by sex and age have not followed the 

standard theory’s predictions.  
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In Japan, as in most other countries, the female suicide rate is lower than the male 

rate during the period we examine (1950 -2003). However, the male suicide rate shows a 

distinctive upward trend, whereas the female rate has been declining (Figure 2). The 

female suicide rate is not positively correlated with the unemployment rate. We suspect 

that improving social conditions for women have led to the downward sloping trend of 

the female suicide rate, thus any regression analysis which does not control for the trend 

of woman’s status might end up with a negative or insignificant relationship between 

female suicide and unemployment3. Furthermore, running a regression that invloves non-

stationary variables with trends can result in a complicated econometric problem of 

spurious regression. 

If we focus on the cyclical components of the time series, even a casual look 

reveals a positive correlation between the unemployment rate and both the male and 

female suicide rates. During our sample period, Japan experienced three peaks of suicide 

rates which correspond to aggregate economic conditions. The first peak was during the 

mid-1950s, the second was after the second oil crisis and the third was the result of the 

economic recession of the 1990s. The cyclical components of the suicide rate in Japan 

were high when the unemployment rate cycles were high.  

As the standard model predicts, female suicide rates in Japan increase with age. 

The patterns do not change when we compare the statistics of 1988, 1993, 1998, and 

2003 (Figure 3). Male suicide rates show a significant hump shape for the middle-aged 

group between age 45 and 60 during the years 1998 and 2003. This pattern is not found in 

                                                 
3 Durkheim (1897) described women’s suicide in the 19th century as a byproduct of ‘excessive regulation’ 
that manifests itself in the form of women’s their subordinate social status. In China today, the female 
suicide rate in the rural area is three times that in the cities. The relatively lower social status of women in 
rural area is considered to be a major cause of higher rural female suicide rates (Lee and Kleinman 2000).   
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other developed economies and is not clearly predicted by standard suicide models. We 

conjecture that changes in the labor market in Japan, including the devaluation of human 

capital to older unemployed workers and small business owners, is related to the high 

suicide rate of the middle age group.  

 

III. An Economic model of suicide 

To accommodate the patterns of Japanese suicide cycles and the distribution of 

suicide among age groups, we refine the standard suicide model first laid out by 

Hammermesh and Soss (1974) and assess how well our economic model explains the 

patterns of Japanese suicide cycles and the distribution of suicide among age groups.  

Our revised model follows the framework of the standard model by assuming that 

individuals decide to commit suicide if the expected lifetime utility falls below a certain 

threshold. The utility function for an individual in the standard model is defined as, 

Um   = U [C (m, Y) – K(m)]                                                            (1) 

where m is the individual’s age, Y  is income that could be devoted to consumption C, K 

is the cost of maintaining health in each year (presumably K´ > 0). Then the discounted 

present value of an individual’s lifetime utility at age α is:  

Z(α , Y) =   e
ω

α
∫ -r(m-α) Um P(m) dm                                                   (2) 

where r is the discount rate, ω is maximum life expectancy, P(m) is the probability of 

living to age m at given age α. An individual chooses suicide when the discounted utility, 

Z(α , Y), falls below some critical threshold. Since Z is a decreasing function of α (due to 

the increasing cost of maintaining health with age) and an increasing function of Y, the 

model predicts that suicide propensity rises with age and falls with income. 
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By modeling the valuation of the discounted benefits and costs of living, this 

framework captures the essential element of an individual’s decision to commit suicide. 

But with this formulation we cannot explain important aspects of the time series of 

Japanese suicide.  

First, despite the prolonged recession, per capita real GDP continued to grow in 

Japan at an average rate of 1.1 percent a year during the 1990s, and labor’s share of 

output peaked in the same period.4  The observations are contradictory to the model, 

because while male suicide rose, average income continued to rise and the income 

distribution flattened during the 1990s.  

Second, the simple model cannot account for the high suicide rate of middle-aged 

males shown in Figure 3B. Lacking any explicit treatment of the link between 

unemployment and lifetime income, the simple model fails to explain why the expected 

utility of middle-aged males drops so precipitously in the face of worsening economic 

conditions.   

Third, some changes in social variables, such as the divorce rate, can be partly 

explained by rising unemployment. By including social variables, we can test whether 

their relationships to suicide are a simple reflection of the change of economic conditions. 

To accommodate these aspects of suicidal behavior in Japan, we revise the standard 

model. We also extend the setup to account for the indirect impact of unemployment on 

suicide through the divorce rate, which is the most frequently mentioned social variable 

in the literature. 

                                                 
4 According to Miyanaga (2002), labor’s share in Japan averaged 80.2 percent in 1990s—the highest 
among any 10-year window from 1955 to 2000. Labor’s share during the whole sample period averages 
76.8 percent. 
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In our revised model, relative income is measured as the distance to the social 

mean income at time t. So the suicide rate is not a monotonically decreasing function of 

the aggregate income level in time series analysis. It corresponds to the observation that 

suicide rates have not necessarily been lower after the decades of rapid economic growth. 

Relative income is an increasing function of human capital h, which is constant as long as 

an individual is employed. It depreciates if he is unemployed, reflecting the fact that the 

unemployed lose the opportunity to maintain human capital through on the job training. 

During periods of economic transition driven by technological shocks or regime shifts, 

the human capital of the unemployed depreciates faster. The diminished human capital 

drives down the expected relative lifetime utility of unemployed individuals faster than 

during a normal period.   

The equation of discounted present value of an individual’s relative lifetime 

utility at age α is; 

    RZ(α , RY(h)) =   ∫
ω

α
e -r(m-α) RU [RC(m, RY(h)) – RK(m)] P(m) dm                    (3) 

where RY is relative income which is an increasing function of human capital. RU, RC 

and RK are relative counterparts of U, C, and K in equation (1). Human capital declines 

when an individual is unemployed. So hm = hm-1 when employed and hm = ß hm-1 when 

unemployed ( 0 < ß < 1 ). ß is smaller when the economy is under rapid technological 

transformation or regime shift. 

The revised model provides the same basic insights into the suicide behavior as 

the standard one. It assumes that individuals are more likely to commit suicide when 

expected relative lifetime utility falls below a certain level. The suicide rate is related to 

income and age. However, the revised model has a novel feature of clearly showing how 
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high unemployment rates lower the expected relative lifetime utility and increase suicide 

rates, as seem by 

                                              +       +        +       +          −     

              
Unemp

RZ
Δ
Δ  =  

U
RZ
Δ
Δ

RC
U

Δ
Δ

RY
RC

Δ
Δ

h
RY
Δ
Δ

Unemp
h

Δ
Δ  <  0 .                              (4) 

 

The unemployed come to have less human capital than individuals with jobs and 

consequently have less relative lifetime utility. Hence, the propensity to commit suicide 

will be positively related with the unemployment rate. 

The model also can be used to show why the middle-aged group’s suicide rate has 

been higher recently in Japan. During a period of economic transition, the technological 

shocks quicken the depreciation of human capital for unemployed middle-aged 

individuals, who tend to be slower than younger workers in adapting to new labor market 

conditions. In a society like Japan, where labor markets are not flexible, the depreciation 

of human capital is faster for those age groups that cannot easily find the same quality 

jobs once they are unemployed.5 However, ceteris paribus, the suicide rate increases with 

age, just as it does in the standard model (2). 

We further extend the model by including the divorce rate. Following Becker 

(1974), we assume that marriage has mercenary value. A divorced individual has lower 

relative utility and is more likely to commit suicide than a married one. According to the 

literature, couples separate when the utility expected from remaining married falls below 

                                                 
5 The Japanese practice of lifetime employment is typically portrayed as providing job security to workers. 
But because firms are not able to dismiss workers in response to a business downturn, companies are more 
likely to have serious cost overruns and eventually go bankrupt, in which case it is very difficult for 
workers to find another job at the same level. The paradoxical result is that workers may in fact wind up 
with less security, not more as a result of the lifetime employment practice. It is worth noting that the 
Japanese higher education system plays little role in retraining the jobless for alternative professions.   
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the utility expected from divorcing and possibly remarrying (Becker et. al. 1977). Weiss 

and Willis (1997) show empirically that the expectation of earnings capacity formed at 

the time of marriage does not influence divorce, but surprises concerning the partners’ 

earning capacity are important in explaining divorce. We consider the reduction of 

human capital due to unemployment in Japan as a surprise in earning capacity that is 

likely to end in divorce.6 Then the enriched model becomes: 

RZ(α , Y(h)) =   e
ω

α
∫ -r(m-α) RU [RC(m, RY(h)) – k(m) – Divorce(RY(h))] P(m) dm         (5) 

where Divorce is a dummy variable that is positive and constant when human capital h is 

below a certain level and zero otherwise. All other things are equal, divorced individuals 

have smaller relative utility and are more likely to commit suicide than married 

individuals. In the enriched model, unemployment influences relative utility through two 

channels. One channel is through low relative consumption RC and the other channel is 

through high probability of divorce.   

                       +       +        +       +           −    
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If the divorce channel in the second part of equation (6) dominates the relative 

consumption channel in the first part, then the relationship between suicide and 
                                                 
6 We assume that high unemployment rates are positively correlated with divorce rates. Weiss and Willis 
(1997) show that an unexpected increase in the husband’s earning capacity reduces the divorce hazard, 
while an unexpected increase in the wife’s earning capacity raises the divorce hazard so that two effects 
work in opposite directions. However, men traditionally have been the major bread earner in a typical 
Japanese family and thus we expect the former effect to dominate. We take evidence of the positive 
relationship between divorce and suicide rates from Durkheim (1897). 
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unemployment rates will be weaker in the regression analysis that includes divorce rates 

as an explanatory variable than in the simple regression with only unemployment rates7.  

 

IV. Empirical methodology and Data 

A. Empirical methodology  

One notable empirical contribution of the extended model is the redefining of 

variables in terms of distance from the social mean or trend. It is standard practice 

following Lucas (1977) to define the business cycle in terms of deviations from trend. 

This convention is preferred by modern macroeconomists and is the one most frequently 

employed in empirical macroeconomic studies. Recognizing the importance of de-

trending as well as the lack of consensus about the optimal technique, we operationalize 

the cyclical components by employing three different filters.  

First, we use a random-walk filter based on first differences of the relevant 

variables. Second, we use the well-known Hodrick-Prescott (1997) filter with a 

smoothing parameter of 100. Finally, we use a Band-pass filter to produce the 

components that correspond to cycles of duration 2-8 years. 

Since the filtered series tend to be stationary (Baxter and King 1999), we avoid 

the complicated econometric problems that arise when variables with different levels of 

integration are included in the same equation. It is worth noting that the trends are 

defined operationally, i.e. the measurement procedure defines the concept (Prescott 2006). 

In our analysis, we do not rigorously investigate the factors that influence the diverging 

trends in Japan’s male and female suicide rates. 

                                                 
7 Using the data of twelve developed nations, Yang (1994) shows that the estimated coefficient on the 
unemployment rate is likely to be less significant when the divorce rate is added to the regression. The 
analysis however does not separate male and female suicides.  
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B. Econometric models 

We concentrate on the de-trended suicide rates and unemployment rates to estimate 

their relationship as derived from the model (4). The regressions we estimate take the 

form: 

                         Suicidet = α + β Unemploymentt +εt.                                        (7) 

Suicidet denotes de-trended suicides per 100,000 persons. For example, Suicidet = 2 

means 2 suicides per 100,000 persons above the trend. Unemploymentt denotes the de-

trended unemployment rate multiplied by 100. εt. represents the myriad influences on 

suicide beyond the influence of economic hardship.  

The unemployment-to-suicide channel shown in (6) is tested with the following 

regressions. 

Suicidet = α + β Unemploymentt +  γ Divorcet  + εt.                        (8) 

Divorcet denotes de-trended divorces per 1,000 persons, so that Divorcet = 2 means 2 

divorces per 1,000 persons above the trend. By comparing the regression results of (7) 

and (8), we can determine whether the relationship between the divorce and suicide rates 

is the mere reflection of economic factors, or whether the divorce rate contains 

information about social anxiety not explained by the economic factors. 

 We extend our econometric model by adding three social variables that are 

frequently examined in the suicide literature—the fertility rate, the female labor market 

participation rate (FLP), and alcohol consumption.8 Since the presence of children entails 

                                                 
8 Catholicism strongly disapproves of suicide, viewing it as sin, and this factor is sometimes examined as a 
social variable. In Japan, Catholic believers represent only 0.34 percent of the total population and the ratio 
has not changed since 1990 (Catholic Bishop’s Conference of Japan, 2005). In view of its size and stability, 
we exclude these influences from our analysis as we focus on the cyclical fluctuation in aggregate suicide. 
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family and social ties, it increases social integration and may reduce the likelihood of 

suicide. Fertility is, therefore, expected to be negatively related to suicide. Using panel 

data, Neumayer (2003) reports a significantly negative relationship between suicide rates 

and fertility rates in the U.S. states and Andrés (2006) reaches a similar conclusion for 15 

European countries. However, to our knowledge no empirical research examines the 

relationship with time series data. 

 Increased FLP can be associated with higher male suicide rates. Perhaps men feel 

challenged in their role as head of the household and are less likely to be comforted by 

female partners who also work outside the home (Stack, 1998). This is problematic for 

men because they are more likely than women to rely solely on their spouses as their 

confidant (McGrath et al., 1990). On the other hand, the association of FLP and female 

suicide is not clear. Increased female participation in the labor force may strengthen 

social ties with other workers and may help to reduce the female suicide rate. But women 

are exposed to the stress of work life, and often face a double burden of outside 

employment and unpaid housework. The net effect of a change in female labor 

participation on male suicide depends on which of these two effects dominates. The 

empirical results are mixed for both cross-sectional and panel data (Chuang and Huang 

1997, Neumayer 2003 and Andrés 2005). Heavy alcohol consumption is also reported to 

increase suicide rates in cross-sectional analysis (Markowitz et. al 2003, Andrés 2005 and 

Brainerd 2001).   

The extended econometric model including sociological variables is 

Suicidet = α + β Unemploymentt +  γ Divorcet  + δ SVt  + εt.          (9) 

                                                                                                                                                 
The majority of Japanese claim to be a believer of Shinto or Buddhism or both. However, as Shinto and 
Buddhism do not have distinctive teachings on suicide and there are no reliable statistics available, we do 
not examine the influence of religion in our analysis.  
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SVt denotes a vector of de-trended sociological variables, the elements of which are 

fertility rates, FLP and alcohol consumption. We measure the fertility rate with average 

births from a mother in her reproduction years (ages 15 − 49). FLP is measured by 

(female labor force / female population 15 years old and over) x 100. Alcohol 

consumption is measured by the net alcohol consumption per adult (age 15 and over). 

A comparison of the estimated results of  (7), (8) and (9) help us see how well the 

enriched explains the suicide cycles in Japan. 

 

C. Data 

For this study, we use annual data from 1950 to 2003. Table 1 presents the 

descriptive statistics of the variables in levels. To control for the influence of the 

changing distribution of age groups on suicide rates, the age-adjusted suicide rates based 

on the population of 1986 are used. Japan’s Ministry of Health, Labor and Welfare is the 

primary source for statistics on suicide, unemployment and divorce. For unemployment 

rates from 1950 to 1952, we use the estimates of the Statistical Information Institute for 

Consulting and Analysis (www.sinfonica.or.jp). Fertility rates and FLP come from the 

Statistics Bureau of Japan.  Alcohol consumption for 1961-2001 comes from World 

Health Organization alcohol database (www.who.int). For 1950-1960 and 2002-2003, we 

calculated alcohol consumption based on data from National Tax Agency of Japan. 

Figure 4 shows the time series of three social variables. The fertility rate is 

highest in 1950 at 3.65 children per woman and it has declined since reaching its lowest 

point of 1.29 in 2003. The fertility rate tends to decline partly because the opportunity 

cost of raising children becomes higher with increased female education. The sharp 
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decline in Japan’s fertility in the 1950s reflects the bust following the post Second World 

War baby boom. 

 In the US, FLP rates have increased with little variation around the trend, rising 

from 32.5 percent in 1950 to 59.6 percent in 2003. By contrast, Japan’s FLP rates first 

declined from 56.7 percent in 1955 to 45.8 percent in 1976, then increased to 50.7 

percent in 1991 declining to 48.3 percent in 2003. The massive migration of farming 

families to the cities and rapid economic growth after the Second World War resulted in 

an increase of full-time housewives, and consequently lowered FLP in the first part of our 

sample. The recession after 1991 lowered the rate, although it is generally considered to 

be countercyclical.  

Japan’s alcohol consumption per capita increased from 1.4 liters in 1950 to 6.9 

liters in 1990, the peak of the bubble economy. Since then, it has fluctuated around the 

1990 level. Alcohol seems to be a normal good—with demand increasing with income 

before 1990 in Japan. During the 1990s, the fluctuation of alcohol consumption does not 

show a noticeable correlation with the rising suicide rate. 

Table 2 presents the correlations of the de-trended variables using the random 

walk filter. We have to sacrifice the beginning and ending three periods when applying 

the band pass filter owing to construction of the weighted moving average. The data are 

relatively poorly estimated with the HP filter during the beginning and ending periods. To 

have the same period for all of the filters, we report the results using the de-trended data 

for the period 1953-2000 after eliminating the beginning and ending three years. The 

correlation coefficients of the de-trended variables are not significantly influenced by the 

de-trending method used.  
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The de-trended female suicide rate is positively correlated with the de-trended 

unemployment rate (0.38) and divorce rate (0.17), even though the correlation 

coefficients are smaller than those of the male suicide rate with the unemployment rate 

(0.62) and divorce rate (0.52). The divorce rate is positively correlated with the 

unemployment rate as our model predicts (0.46). Alcohol consumption does not have a 

positive relationship with either male (-0.03) or female suicide rates (-0.02). The fertility 

rate has a negative relationship with the male (-0.10) and female (-0.30) suicide rates as 

sociology theories predict. FLP is slightly countercyclical (-0.06) and has a positive 

relationship with the male (0.25) and female suicide rate (0.24). 

 

V. Empirical Results 

OLS estimates of equation (7) with the male suicide rate (the first four rows of 

TABLE 3) indicate that the effect of the unemployment rate on the suicide rate is more 

pronounced when we focus on the cyclical components of the two variables. Equations 

with de-trended variables have larger coefficients for unemployment than equations with 

level variables. The coefficient with the random-walk filter indicates that a 1 percentage 

point increase in Japan’s unemployment rate will result in 57.6 more male suicides per 

million people in Japan—an overall increase of 3,592.  The estimate using the HP filter is 

the largest. A 1 percentage point increase in the unemployment rate corresponds to 71.4 

more male suicides per million people, an increase of 4,452. 

Introducing de-trended variables causes sweeping changes in the estimates of the 

female suicide rate.  When the variables are not de-trended, the coefficient of 

unemployment rate is negative and insignificant. With de-trended variables (the first four 
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rows TABLE 4), the coefficients of the unemployment rate are all positive and significant 

at the 1 percent level. The female suicide rate in Japan, however, still responds less than 

the male suicide rate to the unemployment rate.9 Based on estimates with the random-

walk filter, a 1 percentage point increase in the unemployment rate will result in 14 more 

female suicides per million people, a total of 902 for the nation.   

Taking the average of the three estimates, forecasted total suicides will increase 

by 4,774 with a 1 percentage point increase in the unemployment rate over the trend. The 

country now has a population of 128 million.  

 Divorce rates are an important social variable that has more explanatory power 

than unemployment rates in some research (Yang 1994). Our model assumes that 

marriage has mercenary value and divorce leads to a lower relative income that might 

precipitate suicidal behavior. Divorce in our model occurs when couples encounter 

unexpected negative income shocks.  If divorce were mainly driven by economic factors 

and the reduction of utility from divorce were to dominate the reduction from low income 

in deciding suicide, the inclusion of divorce should weaken the effect of unemployment 

in estimates of (8) compared with (7). Instead, the addition of a filtered divorce rate does 

not significantly alter the coefficient of Unemployment.  The coefficient of 

Unemployment for the male suicide rate declined about 20 percent compared with the 

simple regression, but the estimates are still significant at the 1 percent level.  

For the female suicide rate, the inclusion of Divorce does not alter the coefficient 

of Unemployment.  However, the impacts of Divorce on Suicide show distinctive gender 

differences. The Divorce coefficient is positive and significant for Male Suicide, but it is 

                                                 
9 Brainerd (2001) posits that women are more protected from macroeconomic instability in the societies 
where women’s non-market work is valued more highly than men’s.  
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mixed and insignificant for Female suicide in the equations using the three different de-

trending methods. R2  increases about 26 percent for the three filtered variables for the 

male suicide rate, but R2 does not change very much for the female suicide rate. These 

findings parallel results for the former Soviet Union countries (Brainerd 2001) and for the 

U.S. (Cutler et al, 2000). They also suggest that the mercenary value of marriage is larger 

for males than females and factors other than economic hardship also matter10.  

Including social variables does not alter the size and significance of the 

coefficients of the unemployment and divorce rates for both male and female suicide. The 

increases in R2 are moderate − on average 0.053 for males and 0.076 for females. Fertility 

is negatively correlated with the suicide rate for both males and females. The coefficient 

is significant at the 1 percent level for two out of three de-trending methods regarding the 

female suicide rate, but it is significant at the 10 percent level for only one de-trending 

method regarding the male rate. The hypothesis that the presence of children, with 

promotion of family and social ties, reduces the suicide rate is weakly supported, and the 

relationship is more distinct for females than males. 

FLP has a positive coefficient for both the male and female suicide rates. The 

relationship of FLP with suicide also shows a gender differential. The coefficient is 

significant for all de-trending methods regarding males, but only one for females. The 

findings also support the hypothesis that loss of social support due to female participation 

in the labor market leads to an increase in male suicide. For females, the double burden of 

outside work and housework may be bigger than the benefit of having social ties in work, 

but the relation is not robustly significant. Our results coincide with Stack (1987)—at the 

                                                 
10 The utility loss of the mercenary value of marriage via divorce is equivalent in sociological terms to 
individual trauma and the lack of social control. 
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aggregate level, the overall FLP affects the male but not the female suicide rate in the 

U.S.  It is worth noting that even though the coefficient is significant, the impact of FLP 

on the male suicide rate is smaller than the unemployment effect. A one standard 

deviation increase in the Band-Pass filtered Unemployment variable will be associated 

with an increase of 7,131 male suicides, whereas a one standard deviation increase in 

FLP will be associated with an increase of only 678 male suicides. 

The coefficients on Alcohol are positive but insignificant for males, and mixed 

and insignificant for females. However, our results should not be interpreted as saying 

that there is no relationship between alcohol abuse and suicidal behavior at the micro 

level. The relationship between alcohol consumption and suicide may not be linear. A 

recent study by Akechi et al. (2006) using Japanese cohort data shows that the 

relationship is U-shaped. Those who do not drink at all commit suicide more than those 

who drink occasionally. These results indicate that our time-series data, which aggregate 

the cross-sectional distribution of individual alcohol consumption, may not have enough 

information to determine the relationship between alcohol abuse and the suicidal 

behavior of individuals. 

In sum, our initial estimates of the coefficients of the unemployment rate and 

divorce rate do not change significantly after controlling for social variables. We may 

conclude from these results that the reduction of relative consumption is the major 

channel by which relative utility falls and consequently leads individuals to commit 

suicide.11 The divorce cycle is partly correlated to a society’s unemployment cycle, even 

                                                 
11 We explored the effect of using real per capita GDP in the place of the unemployment rate. The 
coefficients are robustly significant in all equations estimated, but less significant than those of the 
unemployment rate. A simple comparison of correlation coefficients also shows that real per capita GDP is 
less correlated with suicide than is unemployment.  
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though non-economic factors influence divorce rates. Our previous results derived from  

a simple regression approach (7), thus seem to be reasonable estimates of the relationship 

between the unemployment and suicide rates in Japan. 

 

VI. Concluding Remarks 

In this paper, we tried to extend the research on the economics of suicide in two 

ways. First, we revised the standard economic model to analyze the cyclical relationship 

between the suicide rate and the unemployment rate. Our model suggests that the recent 

surge of middle-aged male suicides in Japan is related to the inflexible labor market that 

leads the human capital of the unemployed to depreciate rapidly during periods of 

technological shocks and regime shifts. The revised model clearly links the 

unemployment and suicide rates and focuses on relative utility rather than the absolute 

level. The relative terms conceptually correspond to cyclical components of the variables. 

Second, we used three different filters to de-trend Japanese time series.  By filtering out 

long-term trends from the variables, we are able to illustrate the cyclical relationship 

between suicide and unemployment more clearly.12 Unlike previous research, which 

often failed to trace the response of the female suicide rate to economic hardship, our 

study indicates that the female suicide rate is also significantly influenced by the 

unemployment rate in Japan, even though women are more protected than men from 

macroeconomic fluctuations. The results are robust when we include the divorce rate and 

three other social variables in the equation. The impacts of social variables show gender 

differentials. Fertility is more clearly related to female suicide, whereas the negative 

                                                 
12 When variables are stationary (as with some U.S. data), the filtered time series approach does not 
generally improve estimation.  
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impact of FLP is more distinctive with male suicide. With our aggregate time series data, 

we could not find any significant relationship between alcohol consumption and the 

suicide rate in Japan. 

We conjecture that 4,774 more Japanese will commit fatal suicide anually3 if de-

trended unemployment rises 1 percentage point. Such an acute response of people to 

unemployment may be one reason why the Japanese government has been reluctant to 

adopt drastic reform measures that could lead to a temporary surge of unemployment 

rates during the sustained economic recession that began more than a decade ago.  

The theories and empirical results in this paper suggest that government policy to 

prevent the depreciation of human capital of the unemployed would help to remedy the 

hazard of suicide. Retraining programs for jobless salarymen, tax breaks to encourage the 

establishment of temporary agencies, and tax breaks to encourage corporations to hire 

temporary workers are policies worth considering in this context. 
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Variable Male 
Suicide

Female 
Suicide

Unemploy-
ment Rate

Divorce 
Rate

Fertility 
Rate FLP** Alcohol 

Consumption

Unit suicide/ 
100,000

suicide/ 
100,000 percent divorce/ 

1,000
birth/ 
1000* percent liter

Mean 24.09 14.02 2.33 1.22 1.90 50.24 5.21

Std. Dev. 5.56 2.25 1.08 0.43 0.47 2.72 1.86

Maximum 37.49 20.59 5.38 2.30 3.65 56.70 8.08

Minimum 16.14 10.78 1.13 0.73 1.29 45.70 1.40

* 1000 women with age between 15-49.
**FLP is the female labor force participation rate.

              TABLE 1

                     Descriptive Statistics
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De-trended 
Variable Male Suicide Female 

Suicide
Unemploy-

ment Divorce Fertility FLP

Female Suicide 0.76

Unemployment 0.62 0.38

Divorce 0.52 0.17 0.46

Fertility -0.10 -0.30 -0.05 0.23

FLP 0.25 0.24 -0.06 -0.12 -0.22

Alcohol -0.03 -0.02 -0.11 -0.24 0.00 0.20

*Random Walk filtered series (1953-2000)

TABLE 2

          Correlation Coefficients of De-trended Variables*
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De-trending Method Unemploy-
ment Divorce Fertility FLP Alcohol R 2

Level 2.19*** 

(3.48) 0.13

Random Walk 5.76*** 

(4.26) 0.38

Hodrick-Prescott 7.14*** 

(7.84) 0.55

Band-Pass 5.31*** 

(4.22) 0.32

Random Walk 4.51*** 

(3.50)
12.64* 

(1.81) 0.46

Hodrick-Prescott 6.04*** 

(7.00)
12.70*** 

(3.58) 0.62

Band-Pass 4.11*** 

(3.71)
22.71*** 

(4.52) 0.50

Random Walk 4.34*** 

(4.00)
15.99* 

(2.93)
-1.53* 

(1.83)
0.67*** 

(4.29)
0.40 

(0.61) 0.56

Hodrick-Prescott 5.94*** 

(7.84)
11.96*** 

(3.07)
-0.69 

(0.35)
0.45** 

(2.02)
0.19 

(0.27) 0.65

Band-Pass 4.43*** 

(4.44)
21.98*** 

(4.53)
-0.89 

(1.03)
0.47* 

(1.79)
0.05 

(0.09) 0.53

TABLE 3

Newey-West heteroskedasticity-autocorrelation consistent t  statistics in parenthesis. A *** indicates 
significance at the 1% level. A ** indicates significance at the 5% level. A * indicates significance at the 
10% level.

Estimates of Male Suicide in Japan

Eq. (7)

Eq. (8)

Eq. (9)
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De-trending Method Unemploy-
ment Divorce Fertility FLP Alcohol R 2

Level -1.85*** 

(4.45) 0.12

Random Walk 1.40*** 

(3.00) 0.14

Hodrick-Prescott 2.06*** 

(4.26) 0.23

Band-Pass 1.08*** 

(3.14) 0.10

Random Walk 1.41*** 

(2.84)
-0.06 

(0.02) 0.14

Hodrick-Prescott 2.20*** 

(4.31)
-1.62 

(0.85) 0.23

Band-Pass 0.95*** 

(2.92)
2.34 

(1.08) 0.11

Random Walk 1.21*** 

(2.81)
1.84 

(0.81)
-1.66*** 

(4.68)
0.20* 

(2.14)
-0.01 

(0.02) 0.27

Hodrick-Prescott 2.13*** 

(4.33)
-1.74 

(0.86)
-0.57 

(0.50)
0.18 

(0.98)
0.01 

(0.02) 0.26

Band-Pass 0.97*** 

(2.77)
2.59 

(1.30)
-1.28*** 

(3.13)
0.12 

(1.29)
-0.10 

(0.41) 0.18

TABLE 4

Newey-West heteroskedasticity-autocorrelation consistent t statistics in parenthesis. A *** indicates 
significance at the 1% level. A ** indicates significance at the 5% level. A * indicates significance at the 
10% level.

Estimates of Female Suicide in Japan

Eq. (7)

Eq. (8)

Eq. (9)

 
 
 
 
 
 
 


