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ABSTRACT

Using a multanomial logistic approach, we analyze the ainter-
dependencies among the labor force participation decisaions of
married women in Japan. These decisions are working part-time,
working full-taime, being unemployed (in the labor market but
unable to find work), and not particapating. Our focus as on the
interdependency between the decision to work part-taime and the
decision to work full-time. Our results indicate that marraed
women working full-time view part-time work as a good substatute,
but the reverse is not observed. We alsoc obtain estamates of the
own-wage elasticity for both forms of particapataion and find that
part-time labor force particicipation of Japanese married women
is substantially more elastic than that of their full-time coun-
terparts. These findings reanforce the view that married women in
Japan with loose ties to the labor market are gquite responsive to

changes in the returns to work.
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A Multanomial Logastic Approach to the Labor Force behavior
- . *
o1 Japanese Marraed Women

Tadasha Yamada, Tetsuja Yamada, and Frank Chaloupka

1. Introducraon

Recent contriabutions rrom Hill (1983, 1984) and Shimada and
Higucha (1985 have made sagnificant changes in the analysas of
female labor force behavior in Japan. These studaes specatacally
tocus on female‘employees in cthe labor market by i1solating self-
employed and fami2ly workers in the anformal sector. These recent
recsultzs showed a positive erfect of wage:s on labor force par-
Ticapataion decisions of marraied women.1 What 1s massaing from
thear analyses 15 a systematic examination of the behavior of
married women who choose to work only part-tame, accounting for
approxamately half of the marraied women in urban Japan accordang
to the 1982 Fopulation Census of Japan. As studies using Unated
States and Canadian data have shown, the response of part-tame
working married women to changes 1n the returns to work 1s gquite
different from that of thear full-tame counterparts (for example,
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Mlorgenstern and Hamovatch 1976: Long and Jones 1980;:; Nakamura and
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kamura 1983). The increasang importance of part-taime workang

"We are indebted to Michael Grossman, Bernrnard uvkun, and Roban
Carey for their helpful comments on the farsct draft of this
raper. The opinions expres:ed in thio paper, as well as any
rrors are, or course, ours.

Farly studaes of the labor force behavior of Japanese women can
e feound an Hamalton (19/9), Furugora (19%s0), Nagano (1930), and
“hamada, et al. (1981). They had a major drawback in that they
lumped togerther employees, cself-employed andavaduals, and ramaly
workers, recsultang in their observed negatave effect of women's

g2s on labor force participation, -uggesting a backward bendang
labor supply curve.
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married women in Japan can no longer be 1gnored.

In thas paper, we 1nvestigate the interdependency of four
alternatave labor force partiacipation statuses using a multa-
nomial logastic approach. The four mutually exclusive and exhaus-
tive labor force participation decisions are working full-tame,
working part-time, unemployment, and not participating. By dis-
tinguishing among the particapation decaisions we can obtain
separate estimates of the own-wage elastaicity of married women
working part-taime and full-tame, and also adentafy inter-
depedencies through their cross-wage elasticaties.

The organazation of the subsequent sections 1is as follows:
Sectaion II outlines the model and our a-priora expectations of
the erffects of the variables i1n the model on labor force par-
ticapataion behavior, Section II1 reports the emparical resulcs,

and, finally, Sectaon IV gives our conclusions.



Il. Method of Analysas

The variables ain our model are cross-sectional markect
averages priaimarily drawn from the 1980 Population Census of
Japan. The units of observataion are the urban areas of the 47
prefectures of Japan. The advantages of using cross-sectional
market averages, as discussed by Cain and Dooley (1976) and Lank
and Settle (1981), are that variations in tastes and transitory
wages within a gaven geographical area can be averaged out. By
differentiating married women whose spouses are present from
other women, distinguishing urban Japan from rural Japan, and
separating full-time and part-time work decisions, our sample
represents a relacively-homogeneous group of married women,
resulting in consistent estimates of the structural parameters.2

Our multinomial logistic approach assumes that a married
woman faces four mutually exclusive alternataves with the cor-
responding probabilaties P,r Pyr Pgs and Pyr whaich represent the
probabilacty that the woman chooses full-tame work, part-taime
work, unemployment, or non-participation, respectively. By
definition, the sum of the probabilaitiaes is equal to one. The

.
logistic probability function is:

(1> p.=lexpCa_.+XZ (3. _ X _J)) / (1+X expla_+2 (3. _X >3],
1 i3 13 ) a1 13 23 3
1=1,2,3
and:
- = - . p3
2> P, [1/ (1+L1 ehp(ai+HJ(GlJXJ)))],

zFurther insight into the part-taime labor supply decisions of
Japanese married women awalts the availability of individual and
longictudinal data. See Dooley (1982) for arguments ain favor of
using micro data in place of aggregate cross-sectional data.



where the XJ,J=1,...,m, are the independent varaiables.

By solvang for the log-odds ratio of the JCh type of par-
ticapation decision (pl relative to p4), the logaistic equation
can be expressed ain the linear form:

3 ln(pl/p4)=al+2J(GJJXJ), i=1,2,3.

The marginal effect of XJ on p:.L 1s obtained from:

(4> (api/axj)=Bljpl—p121(613pl), 1=1,2,3.
and:

5 (ap4/ax3>=-zlcapl/axj>.

In our model, the p1 are unobserved and constrained to the
interval from zero to one. For the estimation of equataon (3), we
substatute pf (the proportion of married women, spouse present,
ages 15 and older who afe full-time particaipants in the labor
market) for P, pp (the proportion of those women who are part-
Cime participants) for P P (the proportion of unemployed
married women) for p3; and pn (the proportion of those women who
are non-participants) for p4.

Our theoretical framework suggests that the following vari-
ables are important in analyzang the Interdependency among pf,

pp, P, and P ¢ full-taime women’s wages, part-time women’s wages,
A
men’'s wages, the unemployment rate, women’s education, the en-

roellment of pre-school children in eather nurseries or day-care
centers, and the proportion of employment in manufacturing and
wholecsale and retaal trade.

Bazsed on economic theory and on the empirical research of
others on the labor force behavior of married women, we have the

——— e e

"The complete definitions of the variables, their sources, and
statastilcs are avaizlable on request.



followang expectations about the effects of the independent
variables.

1. Full-tame women's wages have a positive effect on full-
time participation and a negative effect on part-time participa-
tion because married women may substitute full-time work for
part-time work as the relative wage rfor full-time work rises.

2.) Part-time women’s wages have a negative effect on full-
time participation and a positive effect on part-taime particaipa-
tion for reasons similar to those stated ain 1.

3.) Men’'s wages have a negative efrfect on both full-taime and
rart-time participation because of the aincome effect (Kil-
lingsworth 1983).

4.2 The unemployment rate can have either positive or nega-
tive effects on any measure of partiacaipation depending on whether
the added worker or discouraged worker efrect dominates (Furugori
1580@; Shimada and Higuchi 1985).

5.2 Women’'s education can also have eaither positive or
negative effects. If, as they acguire more education, women’'s
reservation wages increase, the effect will be negatave (Long and
Jones 1988). On the other hand, higher levels of education may

L4
reflect a taste for work and/or access to jobs with nonpecuniary
benefits, resultaing in a positive efirect (Cain and Dooley 1976).

6.) The proportion of pre-schoel chiaildren in nurseries and
day-care centers has a posative effect on all participation
decisions since married women with pre-school children can sub-
staitute the use of nurseries and day-care centers for theair own
time 1inputs in child-rearing (Schultz 1978),

7.) The proportion of employment in manufacturing and



wholesale and retail trade has a posatave effect on any par-
taicipation measure, reflecting andutries which heavily employ

women (Japan 1982, 1984).
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I1l. Empirical Results

Using a multinomial logistic approach, we estimate a model
of the labor force participation decisions of Japanese married
women, using data from the 1988 Population Census for the urban
areas of the 47 prefectures of Japan. The parameter estimates are
given in Table 1, and the marginal effects of the independent
variables and their estimated elasticities calculated at the
sample means are reported in Table 2.

Full-time women’'s wages have a statistically sagnificant
coefficient in the full-time eguation (ln(pf/pn) dependent) and
in the unemployment egquation (ln(pu/pn) dependent), but are not
significant in the part;time egquation (1n(pp/pn) dependent).4 The
sign of the marginal effect 1s not directly obtaained from the
sign of the estimated logit coefficient, but from the applicataion
of equations (4) and (5) of Sectaon Il1. The signs of the margainal
effects of full-time wages, positive for full-time particapation
and negative for part time participation, are as expected. The
pPositive marginal effect on unemployed participants and the
negatave effect on non-participants shows movement into the labor
force 6} women attracted by a relatively higher wage but who were
unable to find work.

Our estimated own-wage elasticity for full-time particapa-
tion 1s ©.15. Hill (1984), using 1970 Japanese Populataion Census

data, found this elasticity to be 0.44 for all women, large

anch equation in this study 1s estimated using the generalized
least squares methed so as to correct for hetoro:cedaf;ﬁcty The
weaghts used are: Weight =[(Total Married Women)p 1P Jp.
(The2l 19571, p. 635)



relative to our estimate as a result of the lumpaing together of
full-tame and part-tame, sangle and married women. Shimada and
Higucha (1985), usaing cross-sectional micro data for 1977, es-
timated own-wage elasticities 1in the range 0.04 to 0.22 for
married women ages 35 and older, results which are comparable to
ours. Lookaing at U.S. and Canadian studies, we find that our
esctimate 1s similar to the 0.27 estaimate for full-time U.S.
married women (those whose average weekly hours exceed 32) of
Morgenstern and Hamovitch (1976), but is significantly different
from that of Nakamura and Nakamura (1983) whose estimates for
U.S. and Canadaan full time working married women (those whose
annual hours of work are greater than or equal to 1,408) range
frem -0.03 to -0.09.

The coefficient of part-time women’s wages 1is statistically
signaificant in both the full-time and the part-time equations,
but 1g not in the unemployment egquation. The marginal effect of
part-time wages on the probability of part-time participation is
positive as hypothesized. The strong negative marginal effect of
the part-time wage on the full-time particapation probability is
incicative of movement from full-time work to part-time work as

.
the relative part-time wage rises.

There are no related studies of Japanese women’s part-time
la¥sr particapation for us to compare our results to, however
there have been some done using U.S. data. Our estimated own-wage
elzsticaty for part-tame married women’s labor participation in
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1s V.79, as compared with estamates of @.25 and ©.55
rarorted by Long and Jones (1980) and Morgenstern and Hamovitch

(1v762, respectaively. Their lower estaimates may be the result of



the omission of a full-taime women’'s wage varaable from thear
part-tame labor supply regressions producing estaimates which are
biased downwards.5 Also, Japanese married women are more loosely
attached to the labor market, puttaing household work ahead of
part-time work.

Men’'s wages have a statistically sagnificant coefficient in
all three equations, and the marginal effect 1s negatave in all
three, as anticipated. Our men’s wage elastacities are -0.62 and
-8.51 for full-taime and part-time married women'’'s participation
decisions, respegcively. These are similar to the estamates found
by Hall (1984) of -©.52, Nagano (1980) in the range -0.38 to
-8.72, Shimada et al. (1981) 1in the range -2.02 to -0.31, and
Shimada and Higucha (1985) 1n the range -0.02 to -0.40 leading to
the conclusion that women’s labor force participation is inelas-
tic with respect to men’s wages.

The two most consastently signafacant varaables an the three
equations are the unemployment rate and the proportion of
children in nurseries and day-care centers. The negative marginal
effect of the unemployment rate on the prolkabilities of full-time
and part-time participation reflects the dominance of the dis-
courage& worker effect over the added worker effect, supporting
the earlier findings of Furugori (198Q0) and Shimada and Higuchi
(1985). The strong positave effect of the nursery/day-care vari-
able on any participataon decasion indicates that greater

aveilakilacty of these facailities enables married women to sub-

DThe omission of a full-tame women’s waqge variable would cause
the estimated coerficaent on the part-time women’'s wage variable
to ke baased downwards. Thas happens a1t a rase in the relatave
full-taime wage results in the substititution of full-taime work
for part-tame work, 1f the two wages are positively correlated.



stitute for their own time in child-care making 1t easier for
them to participate in the labor market.

The results obtained for the women’'s education and industry
max varaiables are ain general diasappointaing. We reestimated the
three egquations leavaing out the education variable, but there
were almost no qualtitative or quantitataive differences from the
results reported here. The marginal effect of the variable for
the proportaon of employment in manufacturing and wholesale and
retail trade 1s negative 1n the full-tame equation and positave
in the part-tame equatiaon. These industries are particularly
vulnerable to seasonal and cyclical variations. Employers find 1t
advantageous to hire part-time working married women with lower

wages and gquasi-fixed costs than thear full-time counterparts.



IV. Conglusions

Our major interest in this study was the interdependency
among the labor force participation decisions of Japanese married
women, particularly between the decisions to work part-time and
full-time. Based on our multinomial logastac épproach, we can
conclude that full-time working married women view working part-
time as a good substitute, but the reverse 1s not witnessed. A
possible reason for this is that full-time work requires a much
stronger commitment to the labor market that married part-time
participants are unwillaing to make even at hiaigher wagecs.

We also find a major difference between the own-wage elas-
ticities of part-time aﬁd full-time working married women. The
estimate for the former is substantially hagher than that for the
latter, while both estimates are positive. These findings rean-
force the view that Japanese married women with loose attachments
to the labor market are quite responsive to changes ain the

returns to work.
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TABLE 1
Empairacal Results

Dependent Variable

Independent In(p_/p In(p /p. > In(p /p >
Variable full-time part time unemglo?ed
Intercept -2.591 -1.423 -6.302
(-2.87) (-3.04) (-11.49)
Full-time B.207 @.014 0.130
Women'’'s Wage (2.6 (2.37) (2.51)>
Parc-time -1.125 @.658 -0.369
Women'’'s Wage (-1.73) (1.98)» (-0.92)
Men’s Wage -1.134 -1.023 -0.717
(-1.78)> (-3.11) (-1.7@)
Unemployment -8.889 -7.291 8.128
(-2.13) (-3.28) (3.41)
Women's Education -B.761 -@2.645 -0.129
(-1.12) (-1.81) (-0.30)
Nursery/Day-Care 1.408 1.358 1.044
(3.02) (5.7 (3.53
Industry Mix @.278 1.544 @2.138
(@2.35) . (3.86) (0.28)
F-Statistic 31.40 39.96 21.99
R-Squared @.85 @.88 .80
3 ) .
Asymptotic t-ratio in parentheses.
The natural logarithm of the variable.
TABLE 2 a
Marganal Effects and Elasticities
Independent Pe r P,
Varaiable full=time partEcime unemployed
Full-time @.21E-1 -@.03E-2 @.01E-3
Women’'s Wage (B.15) (-0.04) (0.08)
Part-time -2.51 .37 -0.02E-1
Women’'s Wage (~-1.00)> (B.79) (-0.24)
Men’s Wages -2.14 -2.11 -9.08E-2
(-2.62) (-0.51) (-0.20
Unemployment -1.29 -0.77 .05
(-0.14) (-0.0%) (0.32)
Women’'s Education -2.10 -0.07 -@.0Q8E-2
(~-0.21) (-0.16) (-0.10)
Nursery/Day~Care @.19 .16 ©.21E-1
(0.50) (B.46) (0.25)
Industry Mix -0.04 Q.25 -0.G1E-1
(-0.07) (.53 (-0.13)

a T

These wvalues are calculated based on the coefficients reported
in Table 1. Estamated elasticaties calculated at the sample means
are in parentheses.
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