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Ⅰ. Introduction
Happiness is an important measure of our 
quality of life. Recently, many economists have 
investigated the determinants of happiness. In 
2010, The Commission on Measuring Well-being, 
Japan, was organized to seek the indicators of 
happiness.1 Economists in general aim to improve 
people’s happiness (welfare). Thus, if happiness 
depends on how society is constructed, there are 
policy implications for Japan’s government. This 
article provides fundamental information to guide 
happiness strategies.

Happiness is a subjective index. Therefore, 
we economists had considered that happiness was 
not suitable for economic analysis. Blanchflower 
(2008), however, points out that determinants of 
happiness are common among countries, which is 
also the case with the estimation of the Mincerian 
wage equation used in labor economics.2 Thus, we 
are able to conduct an international comparative 
analysis of happiness.

Many studies looking at determinants of 
happiness have noted that females feel happier 
than males. Even after controlling for the effects 

of other factors influencing happiness, such as age 
and highest level of education, females continue 
to report feeling happier than males. One possible 
explanation is that the biological gender gap 
accounts for the difference. That is to say, females 
inherently feel happier than males. If this is true, 
there should be gender gaps in happiness in any 
empirical model. Another possible explanation 
for the gender gap in happiness is socioeconomic 
conditions. Specifically, it is possible that in 
societies where females generally live freely, there 
should also be gender gaps in happiness separate 
from other individual characteristics.

The  ar t ic le  inves t iga tes  de terminants 
of happiness and the relationship between 
socioeconomic conditions and gender gaps in 
happiness. For this type of analysis, we need 
individual data collected from many countries. 
We thus analyze data from the International Social 
Survey Programme 2007 (ISSP 2007), which was 
conducted in 32 countries.3
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Ⅱ. Previous Research
There are already many studies investigating 
happiness. Here, we briefly introduce some of 
these studies’ results on gender gaps in happiness.

First, Blanchflower (2008) summarizes the 
common determinants influencing happiness from 
many existing studies and points out that females 
feel happier than males in many countries.4 
Graham (2009), however, reports empirical results 
from areas such as the U.S., South America, 
Russia, and Central Asia and also finds that 
females do not always feel more happiness than 
males. Specifically, females have been found to 
feel happier in the U.S. and less happy in Russia, 
and there are no differences between the genders 

in South America and Central Asia. As for Japan, 
Sano and Ohtake (2007) find that females feel 
happier than males in Japan but find no such 
gender gap in the U.S.

As mentioned above, females generally report 
feeling happier than males. However, this is 
not the case in all regions. Inglehart (2002) and 
Stevenson and Wolfers (2009) have found that 
females do not always feel happier than males 
and that females’ happiness has been declining. 
This paper investigates the association between 
the diversity of gender gap in happiness and 
socioeconomic conditions using more regions’ 
data.

Ⅲ. Data

1. ISSP 2007

This study uses individual data from the ISSP 
2007 “Leisure Time and Sports”.5 The reason 
for using this survey is that it has information 
about health status and many factors influencing 
happiness other than happiness itself. Moreover, 
it also contains information about leisure, an 
economically important factor of happiness.6

Throughout the paper, we abbreviate country 
names in the tables and figures according to the 
abbreviations used by ISSP. Table 1 shows the 
abbreviations. 

Note that because the ISSP 2007 respondent 
age ranges vary among countries, we limit the 
data we use to that from respondents aged 18 to 
64 years.

Table 1. ISSP country abbreviations

AR-Argentina KR-South Korea
AU-Australia LV-Latvia

AT-Austria MX-Mexico

FLA-Flanders (Belgium) NZ-New Zealand

BG-Bulgaria NO-Norway

CL-Chile PH-Philippines

HR-Croatia PL-Poland

CY-Cyprus RU-Russia

CZ-Czech Republic SK-Slovak Republic

DO-Dominican Republic SI-Slovenia

FI-Finland ZA-South Africa

FR-France SE-Sweden

DE-Germany CH-Switzerland

IE-Ireland GB-Great Britain (UK)

IL-Israel US-United States

JP-Japan UY-Uruguay
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2. Degree of Happiness

We here explain the happiness indicators we used 
in this study. The ISSP 2007 uses the following 
question and answer choices:

Q. If you were to consider your life in general 
these days, how happy or unhappy would you say 
you are, on the whole?

A. (1) Very happy, (2) Fairly happy, (3) Not 

very happy, (4) Not at all happy, (8) Can’t choose
We tallied each person’s score, and higher 

scores reflected greater happiness. In addition, 
we did not include any “Can’t choose” responses. 
Figure 1 shows the distribution of happiness 
using data pooled from all 32 countries; without 
counting the “Can’t choose” responses, there were 
16,649 male respondents and 20,703 females.

We note that there is no gender gap reflected 
in the distribution of scores. Approximately 85% 
of respondents reported being either very happy or 
fairly happy. According to Blanchflower (2008), 
happiness shows this kind of distribution in many 
studies, meaning that the results of our study using 
ISSP 2007 happiness data are comparable with the 
results of other similar studies.

Figure 2 shows average happiness scores by 
gender and country. Males and females in Ireland 
show the highest average happiness scores of all 
surveyed countries, followed by Mexico. On the 
other hand, both males and females in Russia have 
the lowest happiness scores of all countries, and 
Bulgaria’s scores are the second lowest. Based on 
this data, there does not seem to be a particular 

pattern of higher happiness scores in developed 
countries. In addition, in terms of the gender gap 
in average happiness, males score higher in some 
countries and females score higher in others. Thus, 
it is difficult for us to draw any conclusions about 
a happiness gender gap.

In Japan, males and females report mid-range 
happiness scores. The total average score across 
all 32 countries for male is 3.10 and for female is 
3.09; in Japan, the average score for males is 2.96 
and 3.09 for females. Japanese female’s score is 
the same as the female total average, but Japanese 
male’s average score is somewhat lower than the 
male total average. Thus, Japan, females report 
higher happiness scores than do males; Figure 2 
shows that this gap appears to be somewhat greater 

Figure 1. Distribution of happiness
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than the gender gap in other countries.
It should be noted that each country’s average is 

a crude average; that is, the effects of other factors 
that influence happiness were not excluded. Figure 
2 shows that happiness levels and the gender gap in 

happiness show diversity among countries. Figure 
2 also indicates that the correlation between male 
and female happiness is quite high – the correlation 
coefficient of average happiness between male and 
female is 0.920.

Figure 2. Average happiness score by gender and country

Ⅳ. Descriptive Analysis of Happiness
In this section, we explore the relationship 
between happiness and certain crucial factors by 
gender. Again, the data used here are pooled from 
all 32 countries in the ISSP 2007 and are only 
based on scores from respondents aged 18 to 64 
years.

Blanchflower (2008) summarized happiness 
scores by category and found that happiness is 
higher among (1) women, (2) people with lots of 
friends, (3) the young and the old, (4) married and 
cohabiting people, (5) the highly educated, (6) the 
healthy, (7) those with high income, (8) the self-
employed, (9) people with low blood pressure, 
(10) those who have sex at least once a week 
with the same partner, (11) right-wing voters, 
(12) the religious, (13) members of non-church 

organizations, (14) volunteers, (15) those who 
take exercise and (16) those who live in western 
countries. From among these many factors, we 
look at some of the available ISSP 2007 variables 
and observe the association between those 
variables and happiness.

First, Figure 3 shows the relationship between 
age and happiness, specifically that happiness 
decreases with age up to the early fifties and then 
reverses after that. This fact is consistent with 
Blanchflower’s summary mentioned above. There 
does not appear to be an age-related gender gap in 
happiness. 
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Figure 3. Age and happiness

Next, Figure 4 shows the association between 
marital status and happiness. Married people have 
the highest average happiness scores and both 
widows and widowers have the lowest scores 
these data are also consistent with Blanchflower’s 

results. With regard to gender, there is no gender 
gap among married individuals; however, in the 
other marital status categories, females have 
higher happiness scores than do males.

Figure 4. Marital status and happiness

Figure 5 depicts the relationship between 
education and happiness, and shows that happiness 
appears to increase with higher education levels; 
except for “No formal qualification,” both males 
and females in the category of “University degree 
completed” report the highest happiness scores. 
This gender similarity, however, does not carry 

across all categories; although “Above higher 
secondary level” females report the second highest 
happiness, “Higher secondary completed” males 
report the second highest happiness scores. In 
addition, these facts are also basically consistent 
with Blanchflower’s results, except that there does 
seem a slight difference by gender.
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Figure 5. Education and happiness

Figure 6 shows the association between self-
rated health and happiness. The ISSP 2007 asks 
respondents “In general, would you say your 
health is …” and offers the five choices shown in 
Figure 6 plus the option of “Can’t choose.” We 
did not include responses of “Can’t choose” in 

the data for this study. From Figure 6, it is clear 
that healthier people feel happier and that these 
factors have a linear relationship. This result 
is completely consistent with Blanchflower’s 
summary, and in addition, there also appears to be 
no gender gap here.

Figure 6. Self-rated health and happiness

Figure 7 shows the relationship between work 
status and happiness.7 Both males and females 
in the “Student, school, vocational training” 
category feel the happiest. The fact that the young 
feel happier, as shown in Figure 3, reflects this 
relationship. The categories with the second 
highest happiness scores are “Housewife, etc.” 

among females and “Employed” among males. 
We observe that the relationship between work 
status and happiness varies greatly by gender. It 
is also interesting that unemployed females report 
higher happiness than males, but retired males 
feel happier than retired females.
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Figure 7. Work status and happiness

Figure 8 depicts the relationship between 
leisure and happiness using a line graph.8 This 
figure indicates a positive relationship between 

these factors. There seems to be a slight gender 
gap at each leisure level and females’ happiness is 
slightly lower than males’.

Figure 8. Leisure and happiness

Lastly, Figure 9 shows the association between 
residence and happiness. People in the “Farm or 
home in the country” category feel the happiest, 
and the second highest happiness score is among 
those reporting as living in “Urban, a big city.” 
There is little gender difference in other residence 
categories, and there is no observed gender gap in 

happiness by residence.
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Figure 9. Residence and happiness

As described above, we saw the relationship 
between happiness and nine other factors very 
descriptively and observed some associations. In 

the next section, we estimate the happiness gender 
gap that remains after these competing factors are 
excluded from the analysis.

Ⅴ. Gender Gap in Happiness

1. Estimation Using Pooled Data from 
All 32 Countries 

Here, we estimate the happiness function using 
the pooled data from all 32 countries and the 
following equation:

Happiness = f (Female, Age, Marital status, 
Education, Self-rated health, Work status, 
Residence, Country).

In this equation, factors mentioned previous 
sections are used as independent variables. The 
estimation models used were the ordered probit 
model (OPM) and the ordinary linear model 
(OLM).9

As the indicator of a gender gap, we used the 
“Female” dummy (male = 0, female = 1). If there 
is a gender gap in happiness even after controlling 
for other factor’s effects, the female dummy 
will be estimated to be statistically significant. 
Age is used as the continuous variable. Graham 

(2009) has reported the u-shape of happiness with 
age, and we test this observation. The effect of 
marital status is estimated by using “Married” as 
a reference category. In the education category, 
the baseline is “Higher secondary completed.” 
With regard to self-rated health, the baseline 
category was “Fair.” The influence of work status 
is calculated using the category of “Employed” 
for comparison. “Leisure” is used as a continuous 
variable. The reference for the “Residence” 
variable was “Urban, a big city.” Moreover, we 
use “Country” as a dummy, but we do not show 
those results here.

Note that we have ISSP 2007 information 
about income, but we do not use it in this pooled 
data estimation because the unit of income 
variable varies among countries (for example, 
continuous or categorical). However, in the later 
estimation we conducted for each country, this 
does not pose a problem, and thus we use the 
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income variable in the happiness function in the 
next estimation.

Table 2 shows the descriptive statistics of the 

data used in this paper. These values are calculated 
using the pooled data of 32 countries.

Mean Min Max
Happiness 3.0996 1 4
Female 0.5554 0 1
Age 40.539 18 64
Marital status Married 0.5533 0 1

Widowed 0.0374 0 1
Divorced 0.0702 0 1
Separated 0.0275 0 1
Never married 0.3116 0 1

Education No formal qualification 0.0219 0 1
Lowest formal qualification 0.1411 0 1
Above lowest qualification 0.2160 0 1
Higher secondary completed 0.2658 0 1
Above higher secondary level 0.1866 0 1
University degree comp;leted 0.1686 0 1

Self-rated health Poor 0.0385 0 1
Fair 0.1692 0 1
Good 0.3279 0 1
Very good 0.2943 0 1
Excellent 0.1701 0 1

Work status Employed 0.6716 0 1
Unemployed 0.0800 0 1
Student, school, vocational training 0.0644 0 1
Retired 0.0633 0 1
Housewife, etc. 0.1207 0 1

Leisure 14.234 4 20
Residence Urban, a big city 0.3477 0 1

Suburb, outskirts of a big city 0.1443 0 1
Town or small city 0.2441 0 1
County village 0.2113 0 1
Farm or home in the country 0.0526 0 1

Sample size is 34,972.

Table 2. Descriptive statistics

Next, Table 3 shows the estimation results 
of the happiness functions discussed above and 
compares the results of OPM and OLM.

The female dummy is positive and statistically 
significant at the 5% level in both models. This 
means that the gender gap in happiness remains 

even after removing the effect of crucial individual 
factors. In addition, the positive coefficient of the 
female dummy indicates that females feel happier 
than males, a result that is consistent with the 
results of many previous studies.

We next describe the results of other variables. 
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Ordered Probit Model Ordinary Linear Model
Coef. S.E. Coef. S.E.

Female 0.0407 0.0158 ** 0.0220 0.0087 **
Age -0.0425 0.0051 *** -0.0233 0.0025 ***
Age squared 0.0005 0.0001 *** 0.0003 0.0000 ***
Marital status (Ref: Married)

 Widowed -0.4041 0.0723 *** -0.2282 0.0369 ***
 Divorded -0.3804 0.0368 *** -0.2114 0.0168 ***
 Separated -0.4182 0.0519 *** -0.2286 0.0272 ***
 Never married -0.3742 0.0331 *** -0.2005 0.0149 ***
Education (Ref: Higher secondary completed)

 No formal qualification 0.0216 0.0679 0.0086 0.0362
 Lowest formal qualification -0.0414 0.0373 -0.0250 0.0209
 Above lowest qualification -0.0126 0.0253 -0.0067 0.0136
 Above higher secondary level 0.0245 0.0193 0.0130 0.0103
 University degree completed 0.0436 0.0261 * 0.0217 0.0136
Self-rated health (Ref: Good)

 Poor -0.8746 0.0674 *** -0.5466 0.0327 ***
 Fair -0.3696 0.0293 *** -0.2168 0.0169 ***
 Very good 0.3398 0.0269 *** 0.1787 0.0108 ***
 Excellent 0.8864 0.0626 *** 0.4395 0.0242 ***
Work status (Ref: Employed)

 Unemployed -0.2473 0.0412 *** -0.1457 0.0215 ***
 Student, school, vocational training -0.0177 0.0389 -0.0103 0.0198
 Retired 0.1161 0.0346 *** 0.0605 0.0183 ***
 Housewife, etc. 0.0704 0.0245 *** 0.0346 0.0126 **
Leisure 0.0366 0.0046 *** 0.0199 0.0021 ***
Residence (Ref: Urban, a big city)

 Suburb, outskirts of a big city -0.0663 0.0342 * -0.0359 0.0192 *
 Town or small city 0.0086 0.0220 0.0034 0.0121
 County village 0.0104 0.0270 0.0037 0.0146
 Farm or home in the country 0.0642 0.0574 0.0305 0.0295
Constant 3.3759 0.0618 ***
Cut1 -2.8714 0.1586
Cut2 -1.6545 0.1299
Cut3 0.2276 0.1164
Country Yes Yes

Pseudo R2/R2 0.1206 0.2216
Sample size 34,972 34,972

Significance level, ***:p<0.01, **:p<0.05, *:p<0.1. 
Standard errors are clustered robust standard error.

Table 3. Estimation results of the happiness function

Age is statistically significant and has a u-shape 
with a bottom around age 38 or 39.10 Regarding 

marital status, every status is negative and 
statistically significant at the 1% level. The effect 
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of education is ambiguous: university degree 
completed is significant in OPM but not in OLM. 
Good self-rated health has a statistically positive 
effect on happiness. Concerning work status, 
the results show that the unemployed feel less 
happy and the retired, housewives, and others feel 
happier than do the employed. The coefficient 
of leisure is positive and statistically significant, 
meaning that people who enjoy leisure time feel 
happier. Lastly, in terms of the effect of residence, 
people living in suburbs or on the outskirts of a 
big city feel less happy than do those who live in a 
big city. The results mentioned here are consistent 
with those of previous studies.

2. Gender Gap in Happiness for Each 
Country

We have found that females feel happier than 
males using estimations from the pooled data. 
Here, we estimate the happiness function for 
each country, adding income as an independent 
variable. Note that only the OLM is used here, 
because, as we saw in the pooled estimation, the 
OPM and OLM showed generally the same results. 
In addition, it is not easy to measure the gender 
gap in happiness with the coefficient of OPM.

Thus, although we conduct estimation of 
32 happiness functions, we here show only the 
estimated coefficient of the female dummy. Table 
4 shows the coefficients in with descending order. 
Shaded parts indicate statistical significance of 
the female dummy at the 10% level. Females 
feel happier than males in seven countries and 
less happy in one country. Some countries show 
negative but statistically insignificant results. All 
of these results indicate that the gender gap in 
happiness varies widely among countries.

Paying attention to the degree of gap, Great 
Britain has the biggest positive gap and the 
Philippines come next. Except for the Philippines, 

many countries showing a positive gender gap are 
developed countries. However, many countries 
other than France and Russia that indicate a 
negative gap are developing countries. Although, 
Japan shows a positive gender gap, it is not 
statistically significant. In section 2, we noted that 
Sano and Ohtake (2007) had reported that females 
in Japan felt happier than males. This study, 
however, does not find such a result in Japan.

Rank Country Gap
1 GB 0.2295
2 PH 0.1175
3 US 0.1028
4 NZ 0.0998
5 KR 0.0901
6 DE 0.0763
7 BG 0.0634
8 SE 0.0539
9 AU 0.0519
10 CL 0.0517
11 AT 0.0516
12 CH 0.0312
13 HR 0.0292
14 UY 0.0218
15 ZA 0.0202
16 IL 0.0180
17 LV 0.0082
18 FLA 0.0073
19 FI 0.0070
20 DO 0.0054
21 JP 0.0026
22 NO 0.0002
23 SK -0.0048
24 RU -0.0053
25 IE -0.0085
26 MX -0.0129
27 FR -0.0192
28 CZ -0.0213
29 SI -0.0259
30 AR -0.0352
31 PL -0.0653
32 CY -0.0929

Countries estimated statistically significant at the 10% level 
are shaded.

Table 4. Gender gap in happiness (Coefficient 
of female dummy)
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Ⅵ. Gender Gap in Happiness and Gender Equality in 
Socioeconomic Conditions

We here compare the gender gaps in happiness for 
each country and the indicators of gender equality 
in socioeconomic conditions. The GGI (Gender 
Gap Index) 2007 is used here.11 The GGI is an 
indicator of gender equality published by The 
World Economy Forum every year and consists 
of four factors: economic participation and 
opportunity, educational attainment, health and 

survival, and political empowerment.
First, Figure 10 shows the relationship 

between the happiness gender gap estimated in 
this study and aggregated GGI 2007 scores. These 
two variables showed a positive correlation – as 
gender becomes more fully equal, the GGI will 
show a score of one. Therefore, the greater the 
gender equality, the happier females feel.

Figure 10. Gender gap in happiness and GGI 2007

We next investigate the relationship between 
the economic and the political aspects of the GGI 
and the gender gap in happiness. GGI education 
and health indicators mostly reach the highest 
GGI score in the countries used in this study, and 
thus, we do not use these two GGI indicators.

Figure 11 shows the relationship between 
economic participation and opportunity and the 
happiness gender gap. This scattergram indicates 

the same positive correlation with the aggregated 
GGI data, and Figure 12 also indicates this 
positive correlation.
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Figure 11. Gender gap in happiness and GGI 2007 economic participation and opportunity

Finally, we here calculate the correlation 
coefficients of these three relationships and 
summarize them in Table 5. As the table shows, 

these relationships have positive correlation and 
statistical significance at the 10% level. Therefore, 
the happiness gender gap that remains after other 

Figure 12. Gender gap in happiness and GGI 2007 political empowerment
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crucial factors are excluded is affected by gender 
equality in socioeconomic status. Additionally, the 

effect of economic indicators is stronger than that 
of political indicators.

Indicator GGI 2007
GGI 2007 economic 

participation and opportunity
GGI 2007 political empowerment

Correlation coefficient 0.3011* 0.3286* 0.2983*

* : statistically significant at the 10% level.

Table 5. Correlation coefficient between gender gap in happiness and GGI indicators

Ⅶ. Concluding Remarks
This paper investigated the diversity and 
determinants of the gender gap in happiness 
scores using individual data from 32 countries. 
We found that females in general feel happier 
than males, as has been found in many previous 
studies. However, we also found that in some 
countries, females reported lower happiness 
scores, meaning that there is diversity in the 
happiness gender gap. Additionally, this diversity 
has a statistically significant relationship with 
the macro indicator of gender equality. We can 
conclude that encouraging a gender-equal society 
affects the happiness gender gaps.

One remaining difficulty is that the finding 
that females feel happier means that males are less 
happy. From the point of view of gender equality, 
some might feel that this particular gap needs to 
be addressed. However, as mentioned before, GGI 
does not reach a score of one in any country. This 
datum indicates that females overall are still in a 
disadvantageous position in societies around the 
world. The reason females feel happier than males 
even without societal equality is that females’ 
socioeconomic statuses have been steadily 
improving. As a result, looking at the long term, 
females’ happiness may decrease as they adapt to 
new circumstances. Stevenson and Wolfers (2009) 

found that females’ happiness possibly decreases 
as female socioeconomic status and participation 
increase. Thus, it is important to continue to 
observe the gender gap in happiness in the future.
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Notes
 1 Please see the website of “The Commission on Measuring 

Well-being, Japan,” http://www5.cao.go.jp/keizai2/
koufukudo/koufukudo.html

 2 Econometric model for the determinants of wage based on 
the idea by Mincer (1974). Major determinants are years 
of education completed and years of work experience.

 3 ISSP is a social survey program aiming for comparative 
analysis among countries and cultures. As of May, 2005, 
48 countries are cooperating. Some themes such as family, 
politics, and work are surveyed in every year. The survey 
in Japan was conducted by NHK Broadcasting Culture 
Research Institute through Central Research Institute from 
November 11 to 25 in 2007.

 4 Urakawa (2011) and Frey (2008) also survey the research 
papers about happiness.

 5 ISSP 2007 has 34 countries’ data. However, we cannot 
use Hungary and Chinese Taipei because of lack of macro 
indicator related to gender equality. Thus, in this study, 
we used 32 countries’ data.

 6 In economic theoretical model describing individual 
behavior, it is assumed that people’s utility U, that is 
happiness, depends on consumption of commodity or 
service C and leisure time l. 

  U = U (C, l)
 Therefore, information about leisure is important when 

considering happiness.
 7 In questionnaire, there really are ten choices. We integrated 

these ten choices into five as follows: “Employed” (1. 
Full-time employed, main job, 2. Part-time employed, 
main job, 3. Less part-time employed, 4. Helping family 
member), “Unemployed” (5. Unemployed), “Student, 
school, vocational training” (6. Student, school, vocational 
training), “Retired” (7. Retired), “Housewife, etc.” (8. 
Housewife-man, home duties, 9. Permanently disabled, 
10. Other not in labor force).

 8 Leisure indicator used here is made as follows: ISSP 2007 
asks respondents “Please indicate how much enjoyment 
you get from time activities” about four activities, 
“Reading books,” “Getting together with friends,” “Taking 
part in physical activities such as sports, going to the gym, 
going for a walk,” and “Watching TV, DVD, videos.” 
Respondents choose their answer about how much enjoy 
their leisure form six choices for each activity. We score 
these six choices as follows: 1 (“I never do this” and 
“No enjoyment”), 2 (“Not much enjoyment”), 3 (“Some 
enjoyment”), 4 (“A fair amount of enjoyment”), and 5 (“A 
great amount of enjoyment”). We then summed scores of 
four activities; minimum score is 4 and maximum score is 
20. Thus, a high score of leisure means that respondents 
enjoy their leisure time.

 9 As shown in Figure 1, happiness has four values one to 
four as ordered categorical variable. It is appropriate to 
use ordered model when estimating this kind of dependent 
variable. However, we here use linear model too. One of 
the reasons is that the result of OLM is convenient for the 
analysis conducted later. We thus show the results both 
of OPM and OLM. As for the ordered model, please see 
Maki, etc. (1997) and Kitamura (2009).

10 Using the result of OLM, we calculated the bottom of age 
as follows. First, we extract a part of the result of age,

 −0.0233 × Age + 0.0003 × Age2.
 From the principle of calculus, we differentiated above 

equation, put it equal to zero and solved for age.
 −0.0233 + 0.0006 × Age = 0
  Age = 38.8333...
11 As the indicator of gender equality, we have GEM 

(Gender Empowerment Measure) and GII (Gender 
Inequality Index). This study uses ISSP 2007; GEM 
was discontinued and GII started from 2010. Thus, in 
consideration of future policy, we used GGI2007 in this 
study. As for the details of GGI, please see the website of 
the World Economic Forum (http://www.weforum.org/
issues/global-gender-gap).
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