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burdens of social security premium and tax:
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Does health status matter to people’s retirement decision in
Japan?:
An evaluation of “justification hypothesis” and measurement
errors in subjective health

Junya Hamaaki
Graduate School of Economics, University of Tokyo
and
Haruko Noguchi
National Institute of Population and Social Security Research

1 Introduction

The Japanese society has been facing a rapid aging and a decrease in a birthrate for the
last couple of decaces. The large shortage of workforce will be ane of the most eritical
socio-ecconomic issues. Lately, numbers of health economists focus on the relation between
health status and job continuation around retivement age, since healthy clderly persons
are expected to offset the lack of labor force,

This study has two objectives. First. we evaluate health effects on retirement hehavior.
Second, we identify the significance of the endogeneity biases in the estimated health
effects. We address the biases arose [rom the following two causes: (1) a tendency of those
who are not working to justify their leaving labor force (e.g. early retirement) by false
poor health, and (2) measurement errors in the health variables. The phenomenon of (1)
is called “justification hypothesis™ (Chirikos and Nestel, 1984; Auderson and Burkhauser,
1985; Bazzoli, 1985; Bound, 1091; Waidmann et al., 1995; Dwyer and Mitchell, 1099),

In order to validate the effects of health status on people’s choice whethier or not
they continue to be in labor force after the vetirement, we use two empirical approaches:
(1) non-instrumented and (2) instrumented regressions. The former includes linear prob-
ability (OLS), univariate probit, and Tobit models, Meanwhile, 2SLS, IV probit, and
IV Tobit models are in the latter group. Three indicators might be appropriate as [Vs
as follows: body mass index in 30 years old, the habit of working out in 30 years old,
and variations in the number of clinics among different spheres. Further, we nse several
kinds of health measurcments such as binary subjective health, number of discases, and
health status scoring based on priuciple component analysis. Compared to being not-
instrumented, instramented health effeets will he smaller if people actnally justify their
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unemployed status by poor health. and larger if the measurement error is a serious prob-
lem in the model. Also, we can evalnate the significance of endogenceity bias by comparing
the results between objective and subjective health measures. In this study, we apply a
Japanese version of Health and Retirement Survey conducted by the National Institute of
Population and Social Security Research in 2007, which was funded by a research grant
from the Ministry of Health, Labor and Welfare. The survey focuses on those who are
around retirement age and includes detailed information on various objective and sub-
jective health conditions, retivement belhavior, job status, working hours, and financial
status,

First, this study finds that healthy people are more likely to delay their retirement and
work for more hours than those in poor health. Second, we cannot cvaluate the severity
of endogencity problems only from the results in this paper because our instruments may
be weak. Specifically, 25LS regression of subjective health measure fails to pass the first
stage F-test; morcover. standard errors are much larger in all IV than not-instrumented
regressions.  Therefore, we conclude that further careful evaluations on the property of
self-assessment health weasures are inevitable for understauding health effects ou people’s
retirement choice,

This paper is organized as follows. Section 2 discusses the sources of endogeneity bias
i self-assessed health status. Section 3 deseribes our data and its variables, particularly
retirement variables and health measures. Section 4 presents the empirical strategy of
this paper. Seetion 5 shows the results of our analyses, Section 6 presents the conclusion
of this paper.

2 Sources of endogeneity biases in health status

In the U.S. and Europe, & munber of studies have thus far confirmed endogeneity biases
of self-reported health status to the outcomes of regressions. One of the reasons for
the biases is random measurewent error, which gives the coefficient of health status au
attenuation bias, i.e. a bias toward zero. Another important source of bias is justification
of carly retirement by one's false poor health. If this phenomenon is true, poorer health
can be observable more likely for both retirees and those who reduced their working
hours considerably, all other things being equal. Hence, health effects on labor market
participation can be overestimated, as opposed to the case of measurement errvor.

The bias derived from “justification hypothesis” wounld be more severe in Japan than
other conntrics where carly retirement is not nnusual. In fact, according to OECD es-
timates, the effective retirement age in the period 2002 to 2007, which is defined as a
weighted average of net withdrawals from the labor market at different ages over a five
year period for workers initially aged 40 and over, is very high both for the male and
female workers of Japan (G9.5 vears and 66.5 years, respectively), compared to OECD
average of 63.5 for male and 62.3 for female.’ Although some part of this gap can be

Thess OECD estimates are downloadable from the following URL:
http:/ /www.oecd org/dataoecd /3/2 /30371902 x1s.
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explained by the difference in the degree of generosity of public pension system among
those countries, the high retircment age indicates that working until old age is widely
regarded as a virtue in Japan. Retired people of Japan may therefore be more likely to
justify their early retirement by poor health.

Several Japanese works have estimated the relationship between health status and
some work-related variables. However, only few works compare effects of objective and
subjective health status on wage income, labor market participation, and/or retirement
behavior, adjusting the variations in health indices. and controling for the severity of
their endogencity bias (Iwamoto [2000] and Oishi [2000]). Both studies obtaiu differcnt
estimation results between objective and subjective health measurcments. In particular,
Iwamoto (2000) points out that subjective health indicators (self-rated health and pres-
ence of work limitations) have more obvious effects on incowe and emplovment, suggesting
that the measurement errvor in subjective health is not so severe that we can use it in em-
pirical analysis. However, this clearer effect of subjective health may be an evidence of
the seriousness of the justification bias, which can exaggerate health effects. We therefore
try to identify the magnitude of the biases driven by the “justification hypothesis” as
well as the random measurement ervor by utilizing several objective and subjective health
indicators.

3 Data and variables

3.1 Data source

The data in this paper is the first wave of the Survey on Health and Retirement, conducted
by the National Institute of Population and Social Seeurity Research in March of 2007.
In order to examine various effects of people’s health status on retirement behevior, the
survey focuses on males and females who are 45 and older and younger than 80 yvears
old. The 1,074 (525 for males and 549 for females) respondents are randomly extracted
out of the 39,311 monitoring samples (19,126 for males and 20,185 for females) owned by
the Central Research Services, Inc (CRS). The monitoring samples are collected by the
monthly omnibus survey conducted by CRS, The CRS extracts samples randomnly from
the residents’ administrative registration records cvery month and creates the master
sample including those who agree to be monitored for all kinds of surveys. For adjusting
the distributions of respondents' sex and age to the National Census, the CRS carefully
extracts the samples in a way that the number of respondents becomes proportional
to the munber of population in each sex and 5-vear age group based on the residents’
administrative registration records in each municipal city. The remuneration paid for
respondents is a 500 yen coupon ticket for purchasing hooks,

3.2 Retirement variables

This papor uses two variables as a proxy of retirament status. One of the retirement
variable is a dichotomous variable that takes unity if the individual “has already retired”
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or “has no jobs." The Survey on Health and Retirement asked respondents to choose
their employment status from the following cight alternatives: (1) working as a regular
employee, (2) working as a contract employee, (3) working as a part-time worker, (4)
carrying on business on my own, (5) working at home (e.g. doing side job), (6) other
types of work, (7) no job (including housewife), and (8) has already retived after reaching
the mandatory retivement age or by early retivement program.*

Figure 1 provides the age-specific ratio by sex of those who already retired or have
1no job, and it shows that the ratio increases with age in both sexes. Although Figure
1 exhibits a similar upward looking, the participation rates in the labor force could he
greatly different between males and females. Figures 2 and 3 present the age-specific ratios
of “regular employee” and “part-time worker,” respectively. Figure 2 tells that the ratio
of regular employee for males is considerably higher than females. In addition, Figure 3
shows a higher ratio of part-time worker before 60 vears for females than males. These
results indicate that women are more likely to choose flexible working styles than men.
Moreover, Figure 3 presents a hump-shaped curve after 60 years for males though the ratio
for females decreases monotonically, suggesting that a proportion of men in their 60s may
be recmployed as a part-time worker after reaching the mandatory retirement age. Thus,
the process of retivement differs substantially between males and females; therefore, we
can expect different outcomes of the effects of health measures on retivement variable by
SOX. _

Unfortunately, we cannot exactly estimate a health effect on retirement decision in onr
regressions becanse health status at retirement is not available in the data: instead, we
will examine a health effect on employment status at the survey date. If we consider that
individual employment status depends on health conditions at each period, the analysis
on the relationship between them is valid as an estimation of health effect on retirement
decision. However, the present employment status may be greatly affected by the past
retirement experience (including o mandatory retirement ), which cannot be controled in
our following regression due to the data limitaion. After all, we can only obtain the effect
of the curvent health condition on the emplovinent status at the time.

[ order to analyze in more depth the health effect on retirement, we use hours of work
per week as an alternative variable that deseribes the retirement process. This variable is
continuous. and it therefore can deseribe the intermediate retivement status, contrary to
the employment dummy variable that considers only the two different ends of employment
status between working and retirement. Fignre 4 shows average working hours at each
age, and it reveals that working hours do not decline drastically even after the general
mandatory retirement age of 60 years both for male and female, This decreasing trend of
hours worked suggests that people gradually proceed to *full retivement” over their 60s
and 70s.

Those whose last job is other than regular employee or housewife probably choose (7) becanse any
retirement progeam is not prepared for them in mest cases. Therefore, if the job is regular worker just
before withdvawing from labor market, people are expected to choose (8),
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3.3 Health measures

This paper uses the follwing three health measures in estimated equations: (1) binary
subjective health, (2) the number of discases, and (3) health status scoring based on
principle component analysis.

The binary subjective health made by dividing a five-level subjective health into poor
and good health. The five-level subjective health is collected in the following question:
“How is your present health status?” which prepares the five alternatives as follows:
“Good,” “Fairly good,” “Neither good nor bad,” “Not so good,” and “Not good.” The
binary variable takes unity if the subjective health is 4 or 5, and it also takes zero if the
subjective health is 1 or 2 or 3.* This conversion helps us to conduct an econometyic
analysis helow though all parts of information are not fully utilized. Another reason for
using the binary health status is to avoid a potential bias cansed by a small number of
observations that choose “Not good.”*

We use the number of chronic diseases as a more objective mdicator of health status
than the binary subjective health. This measure counts the number of chronic diseases
that the individual respondents were having at the time of the survey. The respondents
chose their chronie diseases from a list of 21 diseases (including “other discases™). This
measure does not consider the seriousness of individual medical conditions and their
impact on the retirement decision.  In other words, all diseases are weighted equally
in the ealeulation of this index. However, this measure can be more likely to be high
because u paient with severe disease tend to be affected with other discases, as suggested
in Dwyer and Mitehell (1999). In fact, the people that have severe disease (e.g. heart
discase and apoplexy) are rated at a high score of over 3.3, compared to the mean score
of 1.5.

Other than subjective health status and number of discases, we ereate an alternative
health measurement. First, we classified 21 diseases into 5 groups. applying multivariate
analyses such as hierarchical cluster analysis and mnlti dimensional scaling. Hierarchieal
cluster analysis is a method to measure “dissimilarity” based on Euclidean distances
among variables under no external constraints, which is shown in Appendix Figure 1, In
Appendix Figure 1, the horizontal axis represents rescaled distance based on standardized
squared Euclidean distance (therefore, “dissimilarity”™) across discase dummy variables.
Each discase variable indicates whether or not a respondent has been diagnosed as a
specifie disease, e.g. heart diseases and joint disorder. Here, we define diseases into the
same gronp, where the rescaled distances are less than 10. In order to verify the results
based on hierarchical eluster analysis, multi dimensional scaling is used, which is a way
of mapping similar variables to be near and dissimilar ones to be located at a distance.
Appendix Figure 2 shows the result. In this figure, the dimensions are also calculated
by standardized squared Euclidean distance. When examining individual characteristics

FAs shown in Appendix Figure 3, the distribution of “health score,” whose derivation is explained
below, is gimilar for “Good™ ur “Fairly good” and “Neither good uor bad.”™ Meanwhile. the distribution
of “Not so good” or “Not good™ differs from them. Therefore. the inclusion of “Neither good nor had”
in the good health category may he appropriate.

YA mere nbout 3% of olservations chose “Not good™ in our ssple.
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in cach disease, we find two axes which are (1) relatively high/low levels of body mass
index and (2) relatively old/young age of incidence. The results indicate that discases are
similarly classified into 5 groups in both figures. Second. for entire diseases and within
cach of 5 disease groups, we calculate “discasc scores” for each respondent by extracting
“principal component” from principal component analysis, The mumber of diseases shows
just how many diseases a respondent was diagnosed so that does not reflect the correlation
between diseases. Alternatively, principal component analysis is a convenient statistical
method to compose every two-dimensional correlation of multifarions variables into a
single synthesized measuvrement, which takes account of the relations of characteristics of
these variables. Besides, while either subjective health status or number of diseases is
discrete, principal component “disease scores” are continuous®

The ubove subjective and objective health measures ave highly correlated with each
other. Figure 5 shows distributions of the five-level subjective health status by the number
of chronic diseases. The distributions indicate that people having more number of discases
tend to be in poorer health than those who have less number of diseases. Moreover, Figure
6 shows the distributions of subjective health status every inter-quartile ranges of principle
component disease score. This figure also suggests that the self-assessed health deterioracs
as the objective health measure gets worse.

4 The empirical strategy

In what follows, we will deseribe econometric models and instrumental variables used in
IV cstimations.

4.1 Empirical formulations

This paper uses two different. econometric models to accomplish the following two pur-
poses: (1) estimation of health effects on withdrawal from the labor force. and (2) evalua-
tion of the severity of endogeneity problem in self-reported health status. We will employ
the probit model and the lincar probability model (LPM) for those two purposes, respec-
tively, We can expect that an attenuation bias will occur in LPM if measurement ervors
exist in the health status though the direction of the bias is theoretically ambiguous in
the probit model.® Hence, we can more easily check the seriousness of endogeneity bias

*Supplemental explanations of the disease classification and the distribution of the score me given in
Appendix.

“Levine (1985) considers the measurement ercor bias in the maximum likelihood estimate (MLE),
mcluding probit and censorship lype model estinates. He suggests that MLE is affected not only by
the classical attenuation biss bhut olso by the sdditions] effects which determive the diveetion of the
bins due to weasureniont error, differently from normal linear model. Hsian (1991) and Wang (1095)
explore identification conditions for binary choice and censored models, respectively. Two- or three-stop
procedures for estimating a consistent cstimate and the eorvesponding asymptotic covariance matrices
ure proposed iu their papers. Receotly, Edgerton and Jochumzen (2003) reveal by the Monte Carlo and
empirical studies that attennation oceurs i the cocticient of independent variable(s) of probit model
that is measured with error. They alsu derive multi-step LIML estimator and find its consistency and
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comparing the outcomes of LPM and [V regression than those of the probit and IV probit.
However, since LPM has some deficiencies (e.g. some of the LPM fitted value may be
outside the unit interval), we use the probit models in order to obtain a precise health
effect.

We specify the following four cconometric models: (1) univariate probit model, (2)
instrumental variable probit model, (3) Tobit model. and (1) instrumental variable Tobit
model. Employment status which are dichotomous and working hours which are censored
at zero are used as dependent variables in (1)/(2) and (3)/(4), respectively. Here, we omit
a specification of LPM becanse it is the simple OLS that has a dichotomons variable in
the left-hand side.’

First, we explain the probit models. Let g be a binary variable taking unity if the
individual have retired or have no jobs and zero otherwise. Cousider following binary
choice model:

W= ](y: = ol + :_’A'“ +6g> U}, (1)

where gy denotes an unobserved latent variable; h,, an observed health measure; Xy, a
vector of other household characteristics; and ¢, a stochastic error term that has a standard
normal distribution, If & is exogenous precise proxy of unobserved “true’ health, o will
be estimated to be consistent. However, if l; is measured with ervor, the attenuation
bias will oceur in the estimate of @. Moreover, under the “justification hypothesis,” the
health effect on retirement can be overestimated becanse people try to justify their early
retirement by false poor health.

In order to address those endogeneity biases, we cploy instrumental variable probit
models. including recursive bivariate model. The IV probit model is formulated as follows:

Hy; = hia + X33 + ¢ > 0), (2)
Xy + Xaid 4wy, (3)

W
!1.:

I

where Xy, is a vector of additional instruments and (¢;,14) has a zero-meau and bivari-
ate normal distribution. The error terms are permitted to be correlated one another,
Clov(e;, 1) = p. On the other hand, this simultaneous model breaks into two parts for y;
and h; when p = 0, implying that it is appropriate to use the univariate probit model,
eqq. (1), Even if A, is a binary endogenous variable, the above simultaneous model will
still generate a consistent estimate, but the result may not efficient. In this case we use
the recursive bivariate probit model, wherein the first-stage equation (eq. 2) is a reduced
form probit model for binary health indicator, in order to obtain an efficient estimate.

good smallsamiple property under some assumptions.

"Siuce a bivary respunse in the lefi-hand side, y, is a Bernoulli randomn variable in LPM. its conditiona
variance is expressed as X1 — X 3), where X and § are a vector of covariabes and its coetficients,
respectively,  Apparently, heternskedasticity is present in this variance nnless all encfficionts are zero:
therefore, we use heteroskedasticity-rolbmst standard errors in LPM to deal with this issue.
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Next, we show the Tobit models, which are employed to estimate the health effect
on hours worked. Let y; denote working hours, and then we can formulate the standard
censored Tobit model as follows:

ah, + 13X + ¢, (4)
max(0, 7). (5)

u
i

where y7 is a latent variable that is observed for values greater than 0 and censored
otherwise; and ¢, ~ N(0,0%). As in the above probit model, the estimate of o will be
biased when the endogeneity oceurs in h;. Suppose we now allow A, be endogenous. The
Tobit mode] becomes

I

0
ha

nmx{l). orh; + l?ak“ + €;), (G'j
Xuv+ Xad +w, (7)

where (¢;,1,) has a zero-mean and bivariate normal distribution and these terms can be
correlated ®

4.2 Instrumental variables

In order to address the endogeneity biases of health measures, we use the following three
instrumental variables: (1) the density of clinics in a medical sphere where cach respondent
is located, (2) the experience of fitness habits in one's 30 years, and (3) the deviation of
body mass index (BMI) in one's 30 years from its standard valuc of 22,

The density of clinics in a secondary medical sphere is defined as the number of clinies
per square weter in the sphere. We do not use the number of hospitals but use that of
clinies hecanse many respondents in our survey chose the individually-mauaged elinic as
their most frequently-used medical institution. The secondary medical sphere is a regional
unit of healtheare planning in Japan. Each secondary wedical sphere consists of several
neighboring municipalities that are socially and geographically related to ecach other,
whereas cach primary medical sphere corresponds to a municipality. Since the system of
medical service is almost completed within each secondary medical sphere except for the
specialty or highly-advanced medical care, the density of clinics at individual district can
influence the health of residents?

Second, we describe fitness habits in the past. In the survey, a question about fitness
habits, “Did vou used to exercise regularly in your 30 years?.” is asked. The dununy
variable of fitness habits takes unity if respondent answers “Yes™ to this question. Since
lack of exercise is one of the primary reasons for life-style related discases (e.g. adiposity,

5The first stage regression of IV Tobit for binary subjective health adopts LPM in this paper.
"Wo use the category of the secondary medical sphere at October 1. 2007, wherein there are 355
medical spheres throughout Japan.
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diabetes, high-blood pressure, and hyperlipemia), this dummy variable is expected to be
significant for health status. In particular, a regular exercise from one’s young age is very
important for the prevention of those discases.

Third. the deviation of the past BMI from its standard value can also have a significant
eifect on the incidence of some diseases. This variable is calenlated from a respondent’s
height in the present (asswming that his or her height has not changed much after 30
vears old) and weight in 30 years of age. Respondents whose BMI was higher than 22
in 30 years are expected to be move likely to have lifestyle related discases in old age.
According to the recent literature of epidemiological research, overweight and obesity
in young adulthood and middle age, measnred by BMI, are associated with subsequent
higher morbidity and disability (Taylor and Osthye, 2001; Ferraro et al., 2002), lower
quality of life in older age (Daviglus et al.. 2003), higher medicare expenditures (Daviglus
et al., 2004; Daviglus, 2005), and later life walking limitation (Stenholm et al., 2007).

The instruments are good predictors of the present health conditional on Xy, but
to uncorrelate with ¢. The scatter plot fignures of instruments confirm their relevance
to health conditions. Figures 7-1 to 7-3 plot the mean values of the number of clinics
and health measures at each age by sex. They suggest that an increase in the munber
of clinies in the local area where a respondent lives reduces considerably the number of
chronic diseases and the principal component score for males. Moreover, Figures 81 to
3-3 give the age-specific ratio of experiencing fitness habits in 30 years and the mean
value of health measure at cach age, and they indicate that fitness habits in the young
decrease the number of chironic diseases and the principal component score for female,
Although those negative relations do not appear in males, a U-shaped pattern is found
for hinary subjective health. Furthernove, Figures 9-1 to 9-3 show the relation hetween
BMI in 30 vears and health measures. A high BMI in the past scems to deteriorate the
present subjective health whereas an apparent velation is not confirmed for other objective
proxies.

Also. those instruments hardly have any corrclation with retivement behavior and
working hours. Since the density of clinies is an aggregate index of secondary medical
spheres, it should not relate with individual working styles. Further, the fitness habits
and degree of obesity in 30 years would not correlate with the work behaviors at the
middle to old ages.

5 Findings

5.1 Descriptive analysis

In this subscction, we examine the association between health status and work-related
variables; Le. emplovinent status and working hours, using the cross tabmlations of Tables
1 and 2. Table 1 provides the variation in the ratio of those who have already retired or
have no jobs, working hours, and health status across ten-year age groups for males. In
the following analyses, we focus on males because retivement decision and working hours
of female workers, particularly when they are married. may be considerably affected by
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noncconomic factors that is out of our analytical framework, Table 1 does not show a
clear correlation between health problem and the worlerelated variables for men in their
5()s probably because the group of poor health includes hard workers who tend to abuse
their health as well as retiree and light workers. This resull confirms a reverse causality
from hard working to the deterioration of health, and thos, this relation asks us to use
instrumental variables in our regression analysis. On the other hand, Table 2 shows an
obvious negative relationship between health status and working hows for men in their
GO0s and 70s, and it also shows a positive relationship between health status and retirement
ratio. Those results may indicate that a deterioration of health status contributes to a
deerease in working hours and the probability of labor force paticipation for the elderly.'®

5.2 Regression analysis

In this section, we discuss the cstimation results of the aforementioned regressions, Before
discussing the health effect on retirement, we evaluate the seriounsness of endogeneity
problem by comparing the results of LPM and 2SLS. If “justification hypothesis” is well
applicable to our data, the effect of health status would be overestimated in LPM. Ou
the other hand, if the attenuation bias by measurement errors is relatively important, the
health effect expands in 25LS.

The estimation results of the health effect on binary employiment status are reported
in Table 3. The effect of binary subjective health is insignificant both in LPM and 2SLS
regressions.'! Meanwhile, the coefficients of two ohjective health indicators are estimaterd
to be siguificantly positive in LPM (but not in 25LS). Of the three 2SLS estimations in
column (B), weak identification problem is strongly suspected in the first row because
the null hypothesis that the coefficients of the excluded instruments are jointly zero is
not significantly rejected. Hence, we focus the outcomes in the second and third rows to
evaluate the endogeneity biases. The coefficients of the number of diseases and disease
score become insignificant if those measures are instrmented in column (B). This change
is consistent with “justification hypothesis™; moreover, it implies that the significance of
the estimates in column (A) may be attributed to the endogencity bias.

However, weak instruments would also be a problem for the objective health measures.
Our larger standard errors in columu (B) than (A) provide a signal of that problem because
25LS standard errors for the coefficients of endogenous regressors are much larger than
OLS standard errors. One remedy for this problem is to confine the number of instruments
if there are more instruments than needed. Thercfore, we drop two of three instruments
used in Table 3 and re-estimate IV model using only one instroment that seems to be

01t must bo noted that we canuot coonpletely remave the effect of aging from the variation of inmbers
in Table 1 even if we divide samples into three age groups. Hence, the relationships between health status
wnd the work-related variables may inclwle a spurious correlation iuduced by aging.

H0ne of the reasons for this insignificance may be a time gap hetween subjective health and eraploynient
status. The former is a current health status: but. a current unemployed status is a result of ope's past
retironent decision that may he affected by the health at that time. This mismatch may yield their
tenuous linkage.
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most strongly correlated with endogenons health variable*? However, newly estimated
model still yields insignificant coeflicients of individual health variables and large standard
crrors. as presented in Appendix Table 1. Judging from those results, we may not be able
to avoid the weak identification problem yet.

Also, we try to identify the possible sources of endogeneity problem based ouly on the
results of LPM because the null hypothesis that the health variable iy not endogenous is
not rejected for all health measures. Only the coefficients of objective health indicators
are significant in column (A)., Moreover. the coefficient of subjective health seems to
be smaller than it should be hecause the deterioration of subjective health, which is
expressed us a change from zero to unity hy binary variable, only has almost the same
effect on employment status as a unit increase in the number of diseases and the disease
score does. This relatively small effect can be interpreted as a symptom of measurement
crror in the selFassessed health.

We now evaluate the health effect on rerirement based on the nnivariate probit maodel
in column (C') of Table 3 hecause we cannot rely on the results of IV probit due to weak
identification problem. According to the estimate in the first row of column (C). the
binary subjective health does not have a significant effect on the current employment
status. On the other hand, the marginal effect of the munber of cironic diseases suggests
that a unit increase in the number of diseases tend to inerease the prohability of being
rotired or having no jobs for males by 4.5 percentage point. Further, if male respondents
who have one unit higher “disease scores” are more likely to be retived by 7 percentage
points than less diseased males.

Next, we consider the effect of health conditions on working liours. Table 4 presents
two ditferent marginal effects of health status calculated in Tobit and IV Tobit models,
i.c. the partial derivative of (1) the expected value of the dependent variable conditional
on being uncensored, E(yly > 0), and (2) that of the unconditional expected value of the
dependent variable, E(y). According to Cameron and Trivedi (2005), those derivatives
correspond to the effect of a change in health status on “actual howrs of work for workers”
and “actual hows of work for workers and nonworkers,” respectively.

In columns (A) and (B) of Table 4. poorer status of both subjective and objective
health significantly reduces working hours; however, any significant, effect is not found in
columns (C) and (D). This contrast may also be resulted from the weak identification
as pointed out in Table 3. In particular for the binary subjective health, the test of the
coctlicients of the excluded nstruments cannot satisfy the rank condition. Further, the
standard errors in [V Tobit model are much larger than that in simple Tobit model, imply-
ing that the weak identification problem is extremely severe. Even if we use the strongest
instrument variable, [V Tobit regression still yields insignificant marginal effects that are
complicated to interpret (see Appendx Table 1). Furthermore, p = 0 camnot be rejected
in Table 4. If we attempt to interpret the results based on the not-instrumented Tobit
model, it is difficult to identify whether measurement errors and “justification liypothesis”

2o choose the density of clinics ss the instrument for the binury subjective health because it is most
significant in the first stage regression of Table 3. The past BMI value is used for the number of discases
and the discase score.

~232=



prejudice the estimates becanse health effect on hours worked is statistically significant
in all the three subjective and objective measures.

The health effect on hours worked can be calculated as follows from columns (A)
and (B). The aggravation of subjective health reduces 4.6 hours of work for workers and
ti.4 hours of work for workers and nonworkers. Further, a unit increase in the number
of diseases and the “discase scores” decreases 2.4 and 3.6 hours of work for workers,
respectively.  Also, the increases entail 3.2 and 4.9 hours reductions for workers and
nonworkers, respectively.

Table 3 may imply a presence of measurement error in self-assesed health status; but
at the same time, Table 4 cannot confirm it. Hence, we should not evaluate the seriousness
of endogeneity biases only from our results in this paper due to the complication from
the serious weak identification problemi. If one secks to assess this problem further, more
valid instruments and more accurate information on retirement behavior will be required.

6 Conclusion

We explore two things in this paper. First, we evaluate health effects on working beliavior
of the elderly. Second, we try to identify a potential source of endogencity biases in
self-assessed health status. Several significant effects are observed in non-instrumented
estimations, and they suggest that poorer health induces early retirement and less working
hours. However, we cannot remove endogeneity biases from the health effects becanse a
weak identification problem oceurs in our IV regressions. For the same reason, we do not
ascertain whether the endogeneity problems are important for our estimates, Therefore,
we have to find an appropriate instrument in order to exanine the source of endogeneity
in health measures more closely,

For a further analysis we add to second wave of Survey on Health and Retirement
questions about retirement including its experience, reason, date, expected retiment age,
and amount of retirement allowance, Moreover, questions about the amount of public
pension benefits or its expected value are also asked in the second wave because the
pension system substantially affects individual retivement behevior. Additionally, the
second wave collects more comprehensive information (e.g.  health status, retirement
experience, retirement allowance, pension benefits) as to respondents’ sponses than the
first wave in order to control for spouse’s behavior and increase the number of observations
that can be nsed for regression analysis, When the data in the second wave of the survey
become available, we will be able to conduct some further analyses utilizing additional
queries and panel structure,
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Appendix. Supplemental remarks on the principal
component disease scores

Twenty-one discases are classified into Group | including heart discases, joint disor-
der, eye discase, high blood pressure, diabetes, and osteoporosis; Group 11 with chronic
lung disease and Parkinson's disease; Group III counting urinate disorder inel, inconti-
nenee/prostatomegaly and psychological disorder; Group 1V including hyperlipemia, core-
brovascular disorder /stroke, and liver discase; and Group V with other discases which can-
not be categorized into any groups (asthma, gastrointestinal disorder, thighbone fracture,
car discase, skin disease, cancer, and other diseases) (see Appendix Figure 1). Appendix
Figure 2 shows that both Group I and Group 11 are characterizod by relatively old age of
incidence and high level of BMI. Group 111 by relatively old age of incidence and low level
of BMI, Group IV hy relatively young age of incidence and high level of BMI, respectively.

Appendix Figure 3 shows the distribution of principal component discase score for all
discases by three kinds of subjective health status, “Good” or *Fairly Good,” “Neither
goud nor poor,” and “Not so good” or *Not good.” Ou the horizontal axis, the smaller
alue of “disease score” to the left shows better health. Obviously. the distributions of
(liscase score secins to be highly skewed to the left in better subjective health gronp and to
become gentle and symmetric in worse health groups. The distributions of disease score
for cach disease group provide similar results as the above (see Appendix Figures 4-1 to
4-5). The larger variance of disease score may imply larger measurement errors in worse
than better subjective health groups.
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Figure 1. Ratio of reliree or no-job person
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