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This paper attempts to explain the happiness gap between men
and women using health perception difference. Results show that
health perception disparity can be a determinant factor of happiness
disparity. The study uses body mass index (BMI) as an instrumental
variable (IV) to eliminate the reverse causality problem caused by a
strong correlation between self-evaluation of health and happiness.
Results suggest that if health perception disparity increases by 1,
happiness disparity increases by 0.325, implying relatively better
or poorer evaluation of health can generate happiness gap between
genders. This study analyzes the happiness disparity between the
sexes in an economic framework and clarifies the effect of health
perception using an IV.

Keywords: happiness; health perception; happiness disparity in
gender; body mass index; instrumental variable
JEL Classification: 114, 131, J16

I. Introduction

Happiness disparity in gender has been studied in psychology,
sociology, and economics. Most of the studies show that happiness
differences exist between men and women and that such differences
are correlated with socioeconomic variables. This study clarifies one of
the factors that could cause happiness inequality between genders—
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subjective health perception. Though health perception is widely known
as a decisive element of happiness, it has rarely been studied to explain
the happiness gap in gender.

Controversy exists over gender differences in happiness, but the
main consensus is that women are happier than men and these
differences vary across countries and time. According to Blanchflower
and Oswald (2004), women report better happiness scores than men for
the United States and Britain. Similarly, Stevenson and Wolfers (2009)
showed that women’s subjective well-being has declined in the last
35 years and eroded the gender disparity in happiness, which implies
women were happier than men for the last three decades. Graham and
Chattopadhyay (2013) also proved that women are more satisfied than
men, except in low-income countries.

Meisenberg and Woodley (2015) investigated the social and cultural
conditions that bring higher happiness levels for females; high in
Muslims, low in Catholics, and no communist history. Zweig (2015)
found that women are happier than men in almost 73 countries and
examined characteristics, such as economic development, religion,
and women’s rights to explain this worldwide happiness gender gap.
The inequality, however, is not associated with country-level variables.
Arrosa and Gandelman (2016), therefore, consider “female optimism”
the reason for happier women given that any other objective individual
characteristic does not explain the gap.

This study attempts to analyze happiness gap between genders using
health perception difference, given that self-evaluation of health and
happiness is strongly correlated. Blazer and Houpt (1979) unveiled
that the impact of self-awareness of health can be stronger than actual
physical condition, given that people with a poorer health perception
tend to be more depressed and less satisfied with their life even if
they are healthy. Similarly, Okun and George (1984) found that self-
rated health is highly correlated with neuroticism, a significant part of
subjective well-being. One significant disadvantage of health awareness
is that happiness can also affect health perception. Piko (2007) verified
that psychosomatic conditions and depressive moods can cause a
low level of health evaluation among adolescents, which implies that
psychological conditions are also vital factors in health perception.

This study measures the impact of health perception on gender
disparity in happiness. The analysis is based on World Value Survey
(WVS) data, which provides individual happiness levels and subjective
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descriptions of health, including socioeconomic status information from
1981 to 2014 for over 100 countries. The analysis uses ratio terms, the
average of females to males in cohorts, to capture gender disparity. The
cohort size is defined as wave by country or wave by country by age
group. The dependent variable of the empirical model is happiness ratio
(HR), which represents happiness disparity in gender and the main
independent variable is health perception ratio (HPR). All the other
control variables are also in ratios, and these ratio terms can also be
interpreted as female status standardized by male.

The most important question of this study is: how can the reverse
causality between HR and HPR be resolved? To mitigate this problem,
body mass index (BMI) is used as an instrumental variable (IV).
According to Cornelisse-Vermaat et al. (2006), BMI indirectly affects
happiness through perceived health and is perfectly suited to satisfy the
exogeneity and endogeneity properties of an IV.

The results are consistent in all the analyses; as HPR increases by 1,
HR increases by 0.322. The finding suggests that happiness inequality
between genders can be traced to their health perception inequality.
This study contributes to the literature in two ways. First, it analyzes
happiness gender disparity in an economic framework and sheds light
on the power of health perception on happiness uniquely. Second, it
uses an appropriate IV that resolves endogeneity issues in the empirical
model.

The rest of this paper is organized as follows. Section 2 describes the
data set. Section 3 illustrates the empirical model of the study. Section
4 presents the results of the baseline model, IV regression, robustness
check, and subgroup estimation. Section 5 concludes.

II. Data

The analysis is based on WVS panel data, individual survey asking
questions, such as personal grading on values, socio-economic status,
and propensity on various social issues. The WVS covers almost 100
countries since 1981, which include nearly 90 percent of the world
population from the poorest to the richest. This dataset is the largest,
cross-country, longitudinal data on human beliefs, with roughly
400,000 respondents. Thus far, six waves have been completed: 8
countries were included in Wave 1 (1981-1984), 18 in Wave 2 (1990-
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1994), 54 in Wave 3 (1995-1998), 40 in Wave 4 (1999-2004), 58 in Wave
5 (2005-2009), and 60 in Wave 6 (2010-2014). This data is well known
and credible and many other researchers have also utilized the same.

This study used all 6 waves and manipulated individual-level data
into age group aggregated level. Given that the study is based on
gender-related differences, all variables were transformed into ratio
terms—females to males. The mean value of gender is needed in this
process. Individual level responses, therefore, were clustered into one
cohort level. These ratio terms can be interpreted in two ways. First, it
represents a standardized female status on male. Second, it represents
the gender inequality level.

The dependent variable is HR. Happiness is measured as follows:
“Taking all things together, would you say you are very happy, rather
happy, not very happy, or not at all happy?” (responses of “missing:

” « » o«

unknown, no answer,” and “don’t know” are
treated as missing data). Most of the respondents replied “rather happy”
or “not very happy.” Given that this study compares the happiness
between genders, a clear distinction between them is necessary. To
maximize the HR variation in the cohort, these four categories were
made binary—happy or not happy (by combining “very happy” and
“rather happy” as “happy” and “not very happy” and “not at all happy”
as “not happy”).

Some researchers think quantifying personal perceptions or feelings
is not reliable and inappropriate for rigorous statistical research.
Alesina et al. (2004) rebutted this viewpoint by summarizing the
arguments of the advantage of using happiness data from previous
studies. According to Alesina et al. (2004), two reasonable grounds exist
for using happiness data in an analysis. First, psychologists studying
welfare and happiness widely use happiness survey data. Second, many
studies demonstrate that happiness responses can reflect internal
happiness.

Main independent variable is HPR. Perceived health status is
measured as follows: “All in all, how would you describe your state of
health these days? Would you say it is very good, good, fair, or poor?”
The data organization process of health status is the same as that of
happiness'; change the variable to a binary one—healthy or not healthy.

not asked in survey,

' People who responded with “Very good” and “Good” are grouped as “Good
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The HPR variable also implies a gender health perception disparity. If
HPR is greater than 1, it means that women perceive themselves to be
relatively healthier than men in that cohort, and vice versa.

Not only HR or HPR, the other variables are all in ratio term to match
the format. The other variables are also transformed into binary to
calculate ratio between men and women. For example, employment
status, people who have paid employment are coded as 1, otherwise
0. Social class, which originally had 5 sub-classes, is also changed to
binary by dividing the top two classes and the others. For subjective
income, which had 10 categories, the fifth and sixth observations were
dropped and separated into two groups. Educational attainment was
grouped on the basis of the criteria of university education. Religious
ratio represents the gendered ratio of response: “I am a religious
person.” The thinking ratio is from the question: “how often do you
think about the meaning and purpose of life?” The other personal
variables, such as age group, average number of children, and average
marriage rate represent the cohort feature. BMI ratio represents
women’s BMI relative to men.

Table 1 shows summary statistics of all variables used in the paper.
In terms of total mean, health perception has a larger difference
between gender than happiness. Some people, therefore, may think
that no happiness gap exists between men and women, and health
perception has a far more serious problem in the perspective of gender
gap. The average, however, can nullify the variations and simplify the
problem. The variation and relationship between HR and HPR can be
seen in Figures 1 and 2.

Figures 1 and 2 illustrate the relationship between HR and HPR.
Figure 1 is based on the country level cohort and Figure 2 is for the age
group level. The line in the graphs displays the prediction for HR from
a linear regression of HR on HPR. Two things are discovered from the
graphs: first, HR positive correlates with HPR and second, the spots
are concentrated around 1. These indicate that happiness and health
awareness of men and women in most of the groups do not differ
significantly, but in the groups that do, happiness disparity is closely
related to that of health perception.

health” and the others who answered “Fair” and “Poor” are in the “Not in good
health” group. The proportion of “Good health” group might be over 95 percent if
the answer “Fair” is categorized as “Good health.”
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TasLE 1
SUMMARY STATISTICS
Variable Obs Mean Std.Dev Min Max
HR 1.595 1.004 0.142 0 2
HPR 1.595 0.897 0.220 (4] 2
Employment ratio 1.531 0.653 0.468 0 8
Religious ratio 1,543 1.219 0.411 0 9
S ocial class ratio 1.362 1.055 0.605 0 6
Income ratio 1.486 0.949 0.607 0 7
Eduaction ratio 1.477 0.985 0.264 0 2
Thinking ratio 1.556 1.039 0.165 0 2
Avg # of Children 1.559 2.121 1.4+ 0 7
Avg Marriage rate 1,595 0.600 0.268 0 1
BMI ratio 1.170 1.014 0.050 1 1

1.1 12 1.3
1

1
L

Happiness Ratio

o
[

8 9 1 1.1
Health Perception Ratio
Notes: Figure 1 shows the data scatter points and regression line between HR and
health ratio. Figures 1 and 2 differ in data aggregation level. The size of the
circle represents the cohort size.

FiGure 1
RELATIONSHIP BETWEEN HR AND HPR AT THE COUNTRY LEVEL
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Source: World Value Survey

FIGURE 2
RELATIONSHIP BETWEEN HR AND HPR AT COUNTRY BY AGE GROUP LEVEL

III. Empirical Methods

A. Baseline estimation

The empirical model is based on ordinary least squares (OLS) with
fixed effects. The regression uses country by age group cohort data. The
baseline regression model is as follows:

HR, =a+ pHPR, + X, I'+0,+6,+ 0, + &, (1)

where Happiness Ratio,. is the happiness disparity level of age group
i, in period t, living in country c. The vector refers to control variables
that include macro-economic variables and personal characteristics:
employment status, subjective social class and income level, education
level, age group, religion, frequency of thinking about the meaning of
life, average number of children, and marriage rate are included and
are in ratio terms, except for the last two variables.

9,0, and J, are dummy variables for fixed effects and stand for age
group i, wave j, and country c, respectively. The age group dummies
can be deleted if the control variable vector contains age group. Based
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on Blanchflower and Oswald (2008)’s study “Is well-being U-shaped
over the life cycle?” happiness levels change over a person’s lifetime in a
U-shape; the lowest happiness level is during middle age. Furthermore,
happiness levels also change over an era, especially women’s happiness.
The data showed that women’s happiness has improved over time.
Similarly, country is a critical variable in personal well-being. According
to the World Happiness Report 2019, Finland is the happiest country
and South Sudan is the unhappiest. These differences in happiness by
nation have been reflected as fixed effects in the model.

Further, the inequality of happiness by gender is also analyzed in
terms of difference, not ratio, by subtracting men’s from women’s.
Weight regression is used to infer a more accurate magnitude of the
impact by using absolute t-value, extracted from the happiness t-test in
each cohort.

B. IV estimation

The most serious problem of this study is: how can the reverse
causality between happiness and health awareness be resolved?
Although better health perception can make people happier, better
mood with less stress also makes people perceive themselves as
healthier. Given that this study aims to clarify the impact of HPR on
HR, this opposite channel must be controlled. Therefore, IV method is
used to capture reverse causality. If the result remains significant after
using IV, then HPR has an independent impact on HR.

In this study, IV has four ideal conditions as follows. First, to satisfy
the endogeneity condition, it must be related to health awareness.
Second, for exogeneity condition, it should not be correlated with the
error term of the model. Third, it should have gender-specific data.
Fourth, it has age group level information given that the cohort is
defined by age group. However, finding a variable that satisfies all four
conditions is difficult due to data limitations. Therefore, the fourth
condition is relaxed. BMI fulfills all the conditions except the fourth.
First, assuming that BMI is correlated with people’s cognition of their
health is reasonable, given that obesity is one of the main criteria
for health assessment. For the exogeneity condition, whether BMI is
uncorrelated with the error term ¢;, in the baseline equation is tested.
The results show that the second condition for IV holds.

Recent studies that analyzed the relationship between obesity
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FIGURE 3
RELATIONSHIP BETWEEN BMI RATIO AND HPR

and happiness should be considered at this point. Katsaiti (2012)
demonstrated that obesity negatively impacts well-being. However,
health perception is not included as a control variable in the analysis
and the result is not statistically different from zero for Britain.
According to Cornelisse-Vermaat et al. (2006), BMI indirectly affects
happiness through perceived health, which is a perfect condition
for endogeneity and exogeneity of IV. Hence, BMI is an appropriate
instrument for health perception and happiness.

Figure 3 shows the relationship between HPR and BMI ratio. Fitted
line has slight U-shape at a lowest point around 1.05, suggesting HPR
and BMI ratio may be correlated in quadratic form. The analysis,
therefore, includes both BMI ratio and its square term as an instrument
to capture more precise impact of BMI ratio on HPR.

The BMI panel data is downloaded from the Gapminder website,
which provides various welfare and health index data from different
sources. The MRC-HPA Centre for Environment and Health is the
original source of BMI data on the Gapminder site. Although BMI data
contains gender-specific information, no data exists for age groups. The
data set comprises each country’s average BMI value for males and
females in each year and is calculated as if all countries have the same
age composition as the world population. Therefore, the same country-
level data must be assigned to seven age groups. The data is from 1980
to 2008 for 200 countries. Unfortunately, no available data exists for
Wave 6. Moreover, the BMI data is averaged for the WVS data period (four
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to five years) for matching given that the WVS data is not annual.

One feature of the IV analysis in this study is that it does not
include country fixed effect because the number of observations of the
instrument is extremely limited—under 1,000. Moreover, the variation
in HPR on country is not significant enough to include its fixed effect.
For these reasons, only age group and wave fixed effects were included
in IV estimation.

IV. Empirical Findings

A. Baseline Estimation Results

Table 2 presents the results from the baseline estimation by steps.
There exist 1,158 cohorts in total. From Columns (1) to (7), the table
shows the changing coefficient of HPR by adding control variables and
fixed effects. If the coefficient barely changes by other explanatory
variables and fixed effect, the impact is robust. The results are quite

TABLE 2
BASELINE ESTIMATION

Dependent variable: Happiness Ratio (HR)

SEs are Clustered on Country SEs are Clustered on Age group
Control Variable No control Full control +Age FE + Wave FE + Country FE + Country FE
[ 2) 3) ) (5) (6)
HPR 0.210%"= 0.206%** 0.206%"= 0.204%%% 0.216%** 0.216%** 0.325%*
(0.030) (0.030) (0.031) (©.031) (©.037) (0.029) (0.064)

Age group -0.001%=*

(0.000)
Employment ratio -0.011 -0.008 -0.008 0.005 0.005 0.016

(0.010) 0.010) 0.010) (0.010) (0.011)y ©.011)
Religious ratio - 0.002 -0.002 -0.001 -0.008 -0.008 -0.008

(0.010) (0.011) €0.011) (0.010) (0.010) (0.019)
Social class ratio -0.002 -0.001 -0.001 -0.006 -0.006 -0.013%

0.011) 0.011) ©.011) ©.011) (0.009) (©.014)
Income ratio 0.016+% 0.015%* 0.014%* 0.013% 0.013% 0.013

(0.009) (0.009) (0.009) (0.008) (0.010) (0.015)
Education ratio 0.166 0.018 0.021 -0.04 -0.04 -0.067*

(0.015) (0.015) (0.016) (0.038) (0.040) (0.053)
Thinking ratio 0.063%=* 0.060% = 0.07%= 0.097%*» 0.097% == 0.166%%*

(0.033) (0.033) (0.033) (0.040) (0.021) (0.040)
Avg # of Children 0.02%** 0.02%+*+ 0.019%+* 0.0]1 7%+ Q.01 T*** 0.024% %+

(0.007) (0.008) (0.00%) (0.008) (0.007) ©.010)
Avg Marriage Rate -0.022 0.033 0.038 -0.001 -0.001 0001

(0.025) (0,043) (0.042) (0.057) (0.025) (0.049)
N 1597 1172 1172 1172 1172 1172 1158
R-sq 0.10 0.16 0.16 0.17 0.29 0.29 0.47

Notes: Estimate Equation 1 by steps. Each cell reports only the coefficient and
robust SE. In column (2), age group variable is included as control variable;
colums (3)-(7) considered the age group effect on happiness ratio through
fixed effect. T-value is in its absolute value. Robust SEs are in parentheses;
single asterisk denotes statistical significance at the 90% level of confidence,
double 905% and triple 99%.
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satisfactory in the sense that the health ratio stays significant for
all steps and its magnitude seems consistent except for Column (7).
Column (1) presents the impact of HPR when no other control variables
exist. Following the steps from Columns (2) to (6), we find that the
coefficient is stable at 0.2-0.21. In Column (7), however, it increases by
0.11 because of the t-value weight. Thus, the effect of health perception
inequality intensifies when the happiness gender disparity level of the
cohorts is considered. Therefore, the most accurate baseline estimation
result is in Column (7).

The results show that when HPR increases by 1, HR increases by
0.2-0.3. Specifically, when HPR changes from O to 1 (when women’s
health awareness changes from bad to the same level as men), women’s
relative happiness rises by 20 to 30 percent. The greater the difference
in health perceptions between men and women, the greater the
inequality in happiness between them.

Other control variables do not have explanatory power on HR except
the income ratio, thinking ratio, and average number of children. The
income variable loses its effectiveness as fixed effects are added and
at the end, its significance disappears completely. This implies that
subjective income perception difference does not play a critical role
in happiness difference. Conversely, thinking ratio becomes more
influential as fixed effects and weight are added, which indicates
those who think about the meaning of life more often have more life
satisfaction than those who do not. Furthermore, the cohorts with a
higher average number of children have a higher relative happiness in
women.

Table 3 presents the alternative estimation results using variables
indicating objective health status: life expectancy (LE) and disability-
adjusted life years (DALYs). The LE data is from the World Bank, which
provides yearly life expectancy information by gender and country.
The DALY is an index established by the World Health Organization
representing the sum of the potential life loss due to premature
mortality and disability. Although DALYs are provided at the age group
level, the LE data has only one value for each wave, country, and
gender. Therefore, the same LE has been applied to all age groups. The
reason for the smaller observations in Panel B is due to the shorter data
period.

Objective health indicators are used to determine whether the impact
of inequality of health perception comes from actual health differences.



510 SEOUL JOURNAL OF ECONOMICS

TaABLE 3
ALTERNATIVE ESTIMATION

Weight Materials

T-value Sample size Sqrt(1/p-value)
zp = Happiness ratio
@ @ ©)
PR 0.325%** 0.243%%* 0.395%*
(0.064) (0.014) (0.081)
1158 1172 1159
-sq 0.47 0.40 0.75
fe @) G) ®)
cpectancy 0.247 -0.609 -0.253
tio LER) (0.828) (0.517) (1.015)
1088 1102 1089
-sq 0.39 0.32 0.7
™ ®) ®
ALYSs ratio -0.0904 -0.0841 0.0122
(0.047) (0.038) (0.060)
824 835 825
-3q 0.46 0.36 0.72
10 an (12
PR 0.332%%% 0.222%%% 0.42]%%%*
(0.047) (0.008) (0.080)
iR 3.039 1.391 3.443
(1.760) (0.999) (1.489)
ALYs ratio -0.016 -0.040 0.095
(0.051) (0.035) (0.055)
824 835 825
-sq 0.57 0.45 0.79

Notes: Change the variable terms and impose different regression weights to
observe the coefficient variation. The first row represents different weight
materials. Relative health status has been represented as health ratio, life,
expectancy ratio, daily ratio in each panel. T-value is in its absolute value.
Sample size represents the number of people in one cohort. To prevent
divergence, take the root for inverse P-value. The bottom row is the total
observations number. Robust SEs are in parentheses; single asterisk
denotes statistical significance at 90% confidence level, double 95%, and
triple 99%. All regressions are clustered on age group.
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According to results in Columns (4)-(9), LE and DALYs have no
explanation power on HR. Moreover, Columns (10)-(12) unveil that the
effect of HPR barely changed even after including LER and DALYs ratio.
These results in Table 3 demonstrate that the difference in happiness
between genders is because of the difference in health perception rather
than any physical difference.

B. IV Estimation Results

Table 4 reports the IV estimation results accordingly. The IV
regression model is based on fixed effects and weighted regression.
Weight regression is applied to all steps, unlike the baseline model.
Furthermore, as mentioned in Section 3.2, country fixed effect is not
included in the model due to the limited number of observations and
the lack of variations in HPR by country.

Columns (1), (3), and (5) in Table 4 present the first-stage results
and the other columns are the second-stage results. The results in

TaBLE 4
IV EsTIMATION
Panel A : Full control Panel B: + Age group FE Panel C: +Wave FE
First Stage Second Stage First Stage Second Stage First Stage Second Stage
9] @ @3 @ ) ©)
BMI Ratio -22.25%%* -22.165%%% -20.864%%*
(4.775) (4.776) (4.783)
BMI Ratio*2 10.504%*= 10.452%*= 9.841%%=
(2.305) (2.305) (2.308)
Health Ratio 0.331%+* 0.344%* 0.322%*
(0.146) (0.143) (0.154)
F-value 15.67 15.91 13.82
Endo. Test (P-value) 0.794 0.896 0.804
N 780

Notes: The first and second stages represent the IV estimation process. Section
1 only contains the IV estimation results, whereas Section 2 presents
the result of the weighted regression of IV estimation. It is conducted as
weighted regress on the corresponding Section 1 column. F-value is Cragg-
Donald Wald F statistic. “Endo. Test” represents the endogeneity test.
Endogeneity p-value presents the results of the test under null hypothesis,
health ratio has endogeneity problem. SEs are in parenthesis; single
asterisk denotes statistical significance at the 90% confidence level, double
95%, and triple 99%.
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the odd-numbered columns show that the BMI ratio has a quadratic
relationship with HPR, a U-shape with the lowest point where BMI ratio
is around one. Specifically, in the cohorts where BMI ratio is less than 1,
women’s relative health perception decreases as their relative BMI ratio
rise and vice versa in the group with BMI ration greater than 1.

The f-values in the corresponding columns are Cragg-Donald Wald
F statistics under the null hypothesis that the equation is weakly
identified. Fundamentally, if the f-value is greater than 10, we can
reject the null hypothesis. Our instruments, BMI ratio and its square,
are therefore not weak given that their f-values are all above 10.

Columns (2), (4), and (6) show the influence of HPR after reverse
causality is controlled. While the significance levels decline, the
magnitude of the coefficients are similar with the baseline result—0.325.
The p-value of endogeneity test is the result under the null hypothesis
that the specified endogenous regressor can be treated as exogenous.
The test statistic is distributed as chi-squared with degrees of freedom
equal to the number of regressors tested. Given that the p-value is high
enough to accept the null hypothesis, it indicates that the expected
problem of endogeneity in the baseline was not serious in the first
place. Therefore, we can rely on the baseline results. The decline in
significance could be due to the reduced sample size.

C. Robustness Check

To confirm the robustness of the results, same analyses were
conducted using another happiness index variable—life satisfaction.
This variable is also from the WVS data. The survey question is: “All
things considered, how satisfied are you with your life as a whole
these days? Using this card on which 1 means you are “completely
dissatisfied” and 10 means you are “completely satisfied” where would
you put your satisfaction with your life as a whole?” The responses are
divided into two groups: the responses of 1 to 5 into one group and the
remaining responses in the other. Except for the dependent variable,
the analyses are identical with the previous ones.

Table 5 shows the results of the baseline estimation model. After
the dependent variable is changed, the effect of HPR is smaller and
less significant than the original result. However, we can still see that
the health perception disparity is a powerful factor that causes a
satisfaction gap between genders. Furthermore, in Table 6 presenting
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TasLE 5
BASELINE ESTIMATION USING SATISFACTION OF LIFE

Dependent variable: Satisfaction of life

SEs are Clustered on Country SEs are Clustered on Age group
Control Variable No control Full control +Age FE + Wave FE + Country FE + Country FE =~ Weighted
(t-value)
@ @) @) &) ®) ©) ]

HPR 0.172%* 0.183%** 0.189*** 0.206*** 0.208%** 0.208** 0.216**

(0.070) (0.064) 0.064) (0.070) (0.070) 0.079) (0.079)
Age group -0.001
(0.001)

Employment ratio -0.017 -0.022 -0.000 -0.001 -0.001 0.011
(0.014) 0.013) (0.017) (0.018) (0.007) (0.017)

Religious ratio 0.000 0.002 -0.007 -0.009 -0.009 -0.017
(0.016) 0.015) (0.015) (0.015) 0.023) (0.020)

Sodal class ratio 0.023*= 0.021*= 0.019* 0.018* 0.018 0.013
(0.010) 0.010) (0.010) (0.010) 0.016) (0.016)

Income ratio 0.036%* 0.039* 0.031% 0.030 0.030 0.029
(0.016) 0.016) (0.018) (0.019) ©.017) (0.021)

Education ratio -0.020 -0.027 -0.097 -0.087 -0.087* -0.120
(0.038) 0.039) (0.083) (0.078) (0.039) (0.066)

Thinking ratio -0.005 -0.017 -0.013 -0.017 -0.017 -0.039*
(0.073) 0.070) (0.068) (0.068) 0.027) (0.017)

Avg # of Children 0.005 0.008 (0.001) (0.003) -0.003 -0.009
-0.012 -0.012 -0.016 -0.015 ©.011) (0.012)

Avg Marriage Rate -0.029 -0.201* -0.243%* 0.237** -0.237* -0.123
(0.030) 0.084) (0.096) (0.096) 0.099) (0.109)

N 1580 1172 1172 1172 1172 1172 1158

R-sq 0.03 0.07 0.09 0.24 0.25 0.25 1158

Notes: SEs are in parentheses; single asterisk denotes statistical significance at the
90% confidence level, double 95%, and triple 99%.

TABLE 6
IV ESTIMATION USING SATISFACTION OF LIFE
IV = BMI Ratio and its square
First Stage Dep= Health Perception Ratio
Second Stage Dep= Satisfaction Ratio

Panel A : Full control Panel B: + Age group FE Panel C: +Wave FE
First Stage Second Stage  First Stage Second Stage  First Stage Second Stage
¢Y)] @) 3) @) 5) )

BMI Ratio _17. 851 %%k _18.601%%* _17.798% %%

(4.662) (4.691) (4.704)
BMI Ratio"2 8 306% k% 8 TESHH* 8.389%**

(2.25) (2.264) (2.270)
Health Ratio 0.472%* 0.462%* 0.491%*

(0.210) (0.204) 0.218)

F-value 11.66 11.98 10.72
Endo. Test (P-value) 0.081 0.089 0.080

Observations 789
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the IV regression results, the p-value demonstrates that endogeneity
problem exists between satisfaction of life ratio and HPR. Luckily, the
BMI ratio and its square are also appropriate for the new happiness
index as an instrument. Therefore, the coefficient of HPR in the second
stage is higher than the baseline results almost twice as much. In sum,
health perception difference can generate happiness difference between
genders even if the happiness is measured as life satisfaction.

D. Subgroup Estimation Results

Table 7 shows the impact of HPR on the various subgroups. All
subgroups were divided into two groups based on the variables’ mean
value except the age group. The younger group includes people who
are in their forties or younger and the older group includes those in
their fifties or older. The estimation is based on the baseline regression
model, which includes age, wave, and country fixed effect and uses
weight regression.

The results in Table 7 are intriguing given that they are in clear
contrast between two subgroups. Columns (1) and (2) present subgroup
estimation results using variable “thinking meaning of life.” HPR is
more affective in the cohorts where people rarely think of meaning of
life. In case of social class, happiness gap between genders is more
affected by HPR if people perceive themselves belong to a lower social

TABLE 7
SUBGROUP COMPARISON 1

Dependent variable - Happiness Ratio

Subgroup By thinking By social dass By marriage rate By employment ratio By age group
(] @ 6) @ 6 ®) U] ®) ® (10)
Often Rardy High Low High Low High Low Younger Older
think think dass dass mamiage  marmiage FLPR FLPR

HIR 022094 (406% 023004 34300 0.265%% () 3204+ 023305 [ 334m 044674 262%4¢
(002)  (0.030) ©0.032)  (0.038) 0.029)  (0.045) 0.030)  (0.037) 0.041)  (0.035)

N 668 490 552 506 732 426 580 578 686 472

R-sq 0.54 0.59 0.54 0.51 0.46 0.70 0.59 035 0.53 0.55

Notes: Each subgroup is divided into two groups on the basis of their mean value.
FLPR stands for female labor participation ratio. FLPR is calculated as
female employment rate(number of employed women/all women in the
cohort) divided by male employment rate(number of employed men/all men
in the cohort). SEs are in parentheses; single asterisk denotes statistical
significance at the 90% level of confidence, double 95% and triple 99%.
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TaBLE 8
SUBGROUP COMPARISION 2

Dependent Variable = Happiness Ratio
® &) 3 @

Country Group Low Lower Middle Upper Middle High
HDI<0.7 0.7=HDI<0.8 0.8=HDI<0.9 HDI=0.9
HPR 0.386%** 0.178*** 0.332%%%* 0.284%%*
(0.061) (0.051) (0.051) (0.031)
N 183 332 252 407
R-sq 0.66 0.39 0.53 0.60

Notes: HDI is abbreviation of Human Development Index used by United Nations
to determine a nation’s developmental status. The countries are divided
subjectively in to four groups using HDI 2019.

class. The cohort having following characteristics is more susceptible to
HPR than the other; rarely thinking about the meaning of life, perceive
themselves in a lower social class, lower marriage rate, lower female
labor participation rate, and age under 50’s. We can conjecture from
the results that people in groups with completely opposite conditions
are less likely to impacted by HPR given that their happiness is already
fulfilled by those conditions. However, HPR can still be a decisive factor
for HR, even in groups with favorable conditions.

To see how the impact of HPR on HR can differ by a country’s
developmental status, subgroup estimation has been held using Human
Development Index data. Based on Table 8, countries included in low
development status, such as Zambia, India, Bhutan, and so on have
highest impact level of health perception. Meanwhile, countries of lower
middle level, for example Indonesia, Jordan, Jamaica, and so on are less
affected by HPR. Thus, whether the magnitude of the HPR effect can
differ by a country’s developmental status, HPR stays valid regardless
of the socio-economic difference of each country.

V. Concluding Remarks

This study explores the question: what explains the happiness gap
between men and women? Despite the extensive literature, the question
has not been clearly and economically verified given that the trends vary
by country and time. Thus, this study analyzes the gender disparity in
happiness using health perception. Although subjective evaluation of
health plays an important role in happiness, it has rarely been used
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as a variable to explain the happiness difference. To represent gender
disparity, all variables are in ratio terms in this study—female over
male.

This paper reveals that health perception inequality could causes
happiness inequality between genders; HPR increases by 1, then
HR increases by 0.325. The result consistently remained even after
changing the dependent variable with different happiness index—life
satisfaction. The impact of health perception on happiness disparity
stays robust when the BMI ratio and its square are used as instrument
variables to control reverse causality.

These findings demonstrate that the problem of happiness gap
between genders can be alleviated by a balanced health perception. If
one gender reports a significantly lower health perception level than the
other, then there must be an issue with happiness. Health awareness
improvement, such as health education or periodic medical checkups,
would be helpful for diminishing the happiness imbalance.

(Received August 24, 2020; Revised November 19, 2021; Accepted
November 19)
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