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Over the past 30 years, the economic literature on the growth of
married women‘'s labor force partlicipation, from Jacob Mincer‘'s (1962)
seminal work of the early 1960's through the more recent anaiysis of James
P. Smith and Michael P. Ward (1984), has concluded virtualiy without
exception that the principal source of participation rate growth for
married women has been the concurrent growth of women’s real wages. The
exper lence of the 1970°s suggests, however, that real wage growth cannot
account for the Increase In particlpation rates that occurred durlng the
period. As Table | shows, while the rapid real wage rate growth of the
1950‘s and 60‘s virtually dlsappeared during the 1970‘'s, participation
rates grew steadlly throughout the perlod.1 Clearly, there must exist --
or at least there must have existed during the 1970's —- some other
important source of participation rate growth for married women. This
paper suggests such a source.

The 1970°‘s were characterized by stagfiation so that both the
employment prospects and the prices that families faced were subject to
uncertainty. Price uncertainty, in turn, resulted In uncertainty with
respect to real wages. Moreover, as the varlabitity of the rate of
infiation changed over the course of the decade (a phenomenon which has

been discussed by Robert F. Engle (1982, 1983) and others) the level of

1 A complete series of hourly wage rates for married women covering
the period from the 1950‘s to present does not exist. The proxy that is
used throughout this paper Is median annual incomes of all women who are
ful i-time year-round workers. Note that in later years when both median
earnings and median incomes of full-time year-round workers are available
for this group the two serles are very similar.
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Table |: Particlipation Rate and Real Wage Rate Growtn*

Average Annual Percentage Change in:

Real Wages Participation Rate
1956-1960 1.75% 2.39%
1961-1965 2.13 1.95
1966-1970 2.51 3.21
1971-1975 0.49 2.12
1976-1980 -0.57 2.70
1981-1985 1.30 1.80

*Real wage and the particlpation rate are calculated as the
fixed-welght averages of the age speclflc rates. See Section Il
for detalls.

Sources: See Appendix B for all data sources.
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price (and hence wage) uncertainty that families faced also changed. This
paper clalms that the level of economic uncertalnty is an Important
determinant of marrled women's participation decislons, and that the
unstable economic condlitlions of the 1970°s contributed substantially to
the growth In participation that occurred during that time.

In the model develioped below, marr ied women's participation declisions
are Influenced by forecasts of future economlc conditions as well as by
current economlc conditions. Both future employment and future real wages
are assumed to be uncertain. The model predicts that lower future
employment probablilties and lower expected real wages encourage current
particlipation. Further, the expectatlion of a more varlable (more
uncertain) real wage dlistribution also encourages current participation,
as marr ied women have an Incentlve to shift thelr labor supply to the
current period, whose condltions are known, rather than waiting to supply
labor tn the more uncertaln future.

The application of the principal of Intertemporat substitution to the
participation declislons of married women has received little attention
since Mincer (1962). At that time, Mincer suggested that varlatlons in
transitory income may affect the timing of married women's particlipation
decislons. Since then, this Ilterature has focused on the effects of
Intertemporal substitutlon upon the population as a whole. ‘Robert E.
Lucas and Leonard A. Rapping (1970), Joseph G. Altonji (1982), and Kim B.
Clark and Lawrence H. Summers (1982) and Adam J. Grossberg (1989) have
estimated the effects of expectations on current overall labor supply.
With the exception of Grossberg, thelr analyses ignore the Infliuence of

changes In the expected varlances of the uncertaln variables, and look



instead only at thelr means.

While these recent empirical analyses have, as a whole, not produced
strong results (In elther direction), the participation declslons of
marr led women may well be more elastic with respect to short-term economic
fluctuations than are those of the poputation as a whole; It Is well known
that marrled women's labor supply s considerably more elastic with
respect to wages than lIs men‘s. This paper applles the principal of
intertemporal substitution to the participation decisions of married women
by aI[owIng for the possiblility that people react to levels of antliclipated
uncertalnty (as measured by the var lances of antlcipated distributions),
as well as to the mere presence of uncertatinty (as measured by the means
of the expected dlstributions).

Sectlon | presents a theoretical model that iltlustrates the potentlal
effects of wage and employment uncertalinty upon marr led women’s
participation decislons. Sectlon It discusses estimating procedures and
the data used to obtain estimates, while Sectlon 11 Includes empirical
estimates based on aggregate time ser les data coverlng the years 1956~
1986. Estimates of the varlances of expected distributions are based on
appllcation of Engle’s ARCH mode!. The estimates Indicate support for our
baslc hypotheses. Our conclusions are contained In Section V.

Th d

The principal objectlve of the theoretical model Is to Illustrate how
expectations about unemp loyment and Inflation may Influence labor force
participation by marrled women. The expected unemp loyment rate is assumed
to Influence labor market behavior by signaling the future probabliity of

finding and/or keeping a Job. The primary Influence of expected Inflation
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upon labor supply Is assumed to be through Its Impact on real wages.
Specifically, we assume that Inflation makes future Feal wages more
difficult to forecast. This would be the case If, for example,
Indlviduals know what thelr nominal wages are going to be next year, but
are uncertaln about the rate of Inflatlon. Thus we focus our theoretical
and emplrical analyses on the effects upon participation of rea! wage
forecasts rather than forecasts of Inflatlon.

The mode! presented here !s an extension of the baslc mode! of labor
supply under uncertainty described in Mark R. KillIngsworth (1983). Thls
mode!, unilke Killlngsworth’'s, includes the potentlal for contributlons to
famlly Income from a woman'’'s spouse, and takes into account unemployment
as well as real wage uncertainty, while focusing upon the participation
dectslon, rather than on hours of work.

We conslder a two-perlod model In which a marrled woman maximlizes
her expected Ilfetime utility subject to budget, time and employment
constraints. 1In perlod 1 she Is employed wlth certainty If the real wage
she Is offered, W(1), exceeds her reservation wage, w‘(1). if she works,
H(1) Is the proportion of her avallable tIme spent workling. Wages,
consumpt ion and saving are all expressed in real terms throughout the
model .

In perlod 2 she anticipates faclng both employment and real wage
uncertainty. Real wage uncertalnty occurs in the sense that her expected
per lod 2 wage offer Is glven only by a known probabliity density function
(pdf), fIW(2)], with minimum W, and maximum W,. She will not know the
actual value of the perlod 2 wage offer, W(2), unti! the start of berlod

2. The woman's reservation wage In perlod 2 may exceed W;, so that she
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may choose to decline a Job offer If the wage Is not sufficlently high.
Employment uncertalnty exlsts in that the woman anticipates that should
she desire to enter the labor force In period 2 there Iis a probabllity n <
1 that she wiil find empioyment. Hence, there are two potentlal sources
of "unemployment" for the woman In period 2: 1) she may not recelve a job
offer; or 2) she may receive an offer whose wage Is lower than her
reservation wage. Whether she actually finds an acceptable period 2 Job
offer will not be known to her untii after she enters the perlod 2 labor
force.2

The woman's husband enters the problem by providing her with non-wage
income, lR(1) and I1x(2), In per tods 1 and 2 respectlvely. Hls Income s
subject to uncertainty tn period 2, and hls expected period 2 iIncome Is
given only by a known pdf, f{IR(2)], with minimum fha and maxImum (pp-

Assume that the woman's utllity function In each perilod, u(t) =
u(C(t),L(t)), where C(t) = consumption of a composlite commodlty In per lod
t and L(t) = the proportion of avallable time spent at lelsure in period
t, Is additlively separable over time, and Is concave in all arguments so
that the woman is risk averse. The woman's perfod 1 probliem can then be
stated as

@D ' Max u(1) = u{C(1),L(1))
(c(1),L(n)

s.t. C(1) + Z(1) = V + Ip(1) + WO1H()

H(1) + L(1) = 1

2 search theory suggests that the reservatlon wage should Increase i{f
the leve! of wage uncertainty rises, as it does here when moving from
period 1 to period 2, and that it should decrease when the probabliiity of
locatIng an acceptable Job offer decllnes, as |s the case here (Mortensen,
1986). Hence, the change In the woman's reservatlon wage from the first
to the second period Is Indeterminate In our model.
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where V = Inltial wealth, Z(1) = perlod 1 saving and the other varlables
are as deflned above. The first constralnt says that consumption
expendltures plus saving must equal non-wage plus Wage income, and the
second constralnt says that all avallable time must be spilt between
market work and letsure (which Is assumed to Include non-market work).
Note that perlod 1 cholces of consumption and lelsure may affect perlod 2
utillity iIndlrectly by affecting the amount of saving that Is carrled over
from the first perlod.
Since wages are known at the outset of the second per lod, the problem
In perlod 2 can be wriltten as
(2) Max EQU(2)) = nu€(Ce(2),L(2)) + (1-muY(ck(2),1)
{(L(2))
s.t. C(2) = (14r)2(1) + |x(2) + W(2)H(2)

H(2) + L(2) = 1

where C®(2) = the woman's consumption If she Is empioyed In perlod 2,
cU(2) = the woman's consumptlon If she Is unempioyed In perlod 2, r = the
rate of Interest, and the remaining varlables are simply the perlodv2
counterparts of the variables described above.3 Note that the first term
In the expected utillty functlon, nu{ce(2),L(2)), glves the ievel of
utifity If the woman Is employed, while the second term, (1-n)ud{cH4¢2),1},
glves her level of utility If she Is unemployéd (l.e., If L(2) = 1). For
notatlional simpliclity, we set the Interest rate r to zero, and the woman's

subjectlve rate of time preference to 1. The woman's llifetime problem at

3 The second perlod choices of consumption and leisure are
simultaneous. Hence, this problem couid be stated equivaliently as a
cholce of C(2) rather than L (2).
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the outset of period 1, then, is to choose the labor supply-saving
combinatlion that maximlzes her expected lifetlme utliltty. In terms of the
Indlrect expected utility functlons, the problem can be written as
(3) E(U*(1)} - Max [u(v + I/R(1) + W(1)H(1) - Z(1),1-H(1)}

(H(1),Z(1)) .
+ E(UT(2)]],

where, slnce period 2 wage and husband’s Income are unknown at this polint,

'ho ¥b
(4) EQUS()) =S [ (nue(Z(1) + 1h(2) + W(2)H(2),1-H(2))
' tha Wa

4 (1-mUY(ZC1) + [R(2),113F01H(2)IIW(2) 1dW(2)dIp(2).

To facllitate Investigation of the effects of changes In the perlod 2
wage distributlon, we follow M. K. Block and J. M. Helneke (1973) and
K111ingsworth In redefining the period 2 wage varlable; Let the woman's

second perlod wage be written as W'(2), where
(5) , W (2) = vW(2) + m.

By definition then,

Wb

(6) E(W (2)) = S [vW(2) + mIf{W(2)]dW(2) = vuw(o) + M, and
wa

(7) V(W (2)) = VIUzw(z),

so that the mean of the W' (2) distribution Is a functlon of both the
parameters v and m, while the varlance Is a functlon oniy of v, assuming
that uw(2) and agty(2) are constant. When v = 1 and m = 0, W(2) and W'(2)

ars the same distribution. Changes in v of amount dv and/or In m of
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amount dm wilil cause the distributlions to differ. For example, a

var lance-constant change In the mean of W’'(2) means that

(8) dE(W'(2)) = py(2)dv + dm ¢ 0, and

(9) dv({W’'(2)) = 2vo’y(2)dv = O.

Thus, dv = O and dm ¢ 0. Alternatively, a mean-constant change In the

varlance of W'(2) Is one where

(10) dE(W'(2)) = py(2)dv + dm = O, and

(11) dvi{w’' (2)) = 2VU’w(2)dV # 0.
Hence, dm = —my(2)dv.4 Similarly, let Ip’(2) be deflned as
(13) Ih'(2) = v IQR(2) + m",

so that a varlance-constant change In the expected value of the husband's
income requlires that dv' = 0 and that dm' # 0, while a mean-constant
change in the varlance means that dm’ = —ujh(2)dv’.

Substlituting W' (2) and IL'(2) for W(2) and IH(2), the perlod 2
Indirect expected utlility function at the outset of period 1 can be

rewritten as

- lha Wb
(14)  EU2)) = [ f (nu®(Z(1) + 1x°(2) + W' (2)H(2),1-H(2))
Iho Wa

+ (1=MUY(Z1) + 1R (2),1)IF01R(2)IFIW(2)1dW(2)d 1 (2)

4 Note that developing a parallel framework for the analysis of
changes In the employment distributlion Is not possible, since the
employment distribution In each perlod !s Bernoul!l, and is thus
characterlzed by a single parameter, n. Any varlation In n necessarliy
changes both the mean and the varlance of the employment distribution, so

that the two effects cannot! be examlned Independently.
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1t |s now relatively stralghtforward to solve for the comparative statlc
results of the model.S specificatly, we find that
d2(1), dz(1), and 9d2(1) s 0.
dn dm dam’
When the probabltllty of belng employed In perlod 2 Increases, and when the
mean of elther the woman's per lod 2 wage distribution or her husband's
perlod 2 Income distribution !ncreases with the varlance held constant,
the woman saves less In perlod 1.

To see how these derivatlves refate to the woman's current labor
force partlicipation declision, It Is Important to understand that saving s
the key varlable that tles together current and future perlods. The model
predlicts that a diminlshed probabl |ty of second peflod employment (that
Is, a decline in n) encourages current saving. |If the utllity function is
homothetic, then the deslire to save more in turn lowers the woman's perlod
1 reservatlon wage, thus increasing the probabllilty that she will
participate in the labor force at a gliven real wage rate. In the
aggregate, we expect an Increase in the typlcal antlclpated rate of
unemp loyment to have a positive effect upon marr led women's current
overall participatlon rates.

Simllarly, decllines In the mean of the woman's antlclpated wage
distribution and In the mean of her husband’'s anticlpated Income
distributlon encourage current saving, thus lowering the woman's
reservation wage, and Increasing the probabl Ity of_current participation.

These results, which describe predicted participation responses to changes

5 These results are derlived In Appendix A.
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In the means of the antlcipated employment, wage and (husband’'s) Income
distributlions, correspond to the predictlons which have been tested in the
extant itliterature.

Thls analysls proceeds a step further by askling how mean-constant
changes In the anticipated variances of the wage and (husband's) Income
distributlions may affect current declsions.® While the actual signs of
the der lvatives can oniy be determined emplirically, they are iikely to be
as follows:

dz(1) 20,

dz(1) >
dv

and dv’
dm=—py (2)dv dm’ =—puy(2)dv’

0.

Intultlvely, when the level of uncertalnty associated with the woman’'s own
anticlpated earnings or with those of her spouse Increases, she Is likely
to save more of her current earnlngs.7 As above, this Is likely to lower
her current reservatlon wage and to enhance the probablllty of current
participatlion.

Thus, the princlpal predictlons of the theory are that when the
typlcal married woman expects her probablllty of employment to fall, or
when she expects the mean of her own anticlipated wage d!strlbutlon.or that

of her husband‘s Income distribution to fall then the probablllty of

6 Recall from above that a mean-constant change In the varlance of
the woman’s wage distribution Implies that dm = —uy(2ydv, while a
mean-constant change In the varlance of the husband‘s income distribution
implles that dm’ = —ujp(2)dv’.

7 In Appendlx A, it Is shown that Increased uncertainty with respect
to the woman‘s own wage increases her level of saving If hours of labor
supplied Is a positive function of the wage rate, and If the covarlance of
W(2) and ucc®(2)H(2) Is poslitive. Increased uncertainty with respect to
spouse’s Income Increases saving If the covarlance of (nucc®(2) +
(1-n)ucc¥(2)) and IL(2) is positive. We demonstrate In Appendix A that
these conditlons are likely to hold under reasonable assumptions.
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current tabor force participation Is Increased. Moreover, It s Ilkely
that when higher levels of her own wage uncertainty or her spouse’s lncome
uncertainty are antliclipated, her probablllty of participating In the labor
force rises.
11. Estimating Procedures and Data

The theory out!llined In Section | of thls paper |s tested through the
use of aggregate annual time-serles data for the years 1956-1986. The
dependent variabie, the annuai average ilabor force participation rate of
all married women with spouses present |s calculated as the fixed-weight
average of the age-specific rates, so that the overall measure Is for a
population with a flixed age composltlon.8 Since thls varlable Is a
fractlon varylng between zero and one, application of ordinary least
squares would amount to estlimation of a l|lnear probablil!lty modei, which
has the well known characteristic that fltted values of the dependent
varlable may !le outside the unit Interval. This belng the case, it Is
approprliate to replace the labor force particlpation rate (LFPRy) wlth Its
log odds ratlo, In(LFPR{/(1-LFPRy)). Estimation of the resuliting equation
ylelds the aggregated data analog of logit analysis. Joseph Berkson
(1244, 1953, 1955) has shown that thls mode! has heteroscedastlic
reslduals, so that welghting of the data Is réqulred. The welghting
procedure used here is one suggested by Takeshi Amemiya and Frederlick Nold
(1975). Amemlya and Nold show that an equatlon error term shouid be
Included on the right hand side as a proxy for omlitted Independent

variables so that the estimating equation wlll be of the form

8 see Appendix B for means, standard deviations and sources of all
varlables used In the analysis. Mean proportlons of the popuilations In
each age group were used for the weights.
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(15) LFPR¢

'n(1—LFPRt) - fB'xt + V¢ + ug

where B Is a vector of unknown parameters, xy Is a vector of explanatory
varlables, vy Is the equation error —- a random varlabie with mean zero
and varlance s? -- and uy Is an error term wlth mean zero and varlance
[(Nt)(LFPRt)(1—LFPRt)]‘1, where Nt |s the number of observatlons from
which LFPR is computed In vear t. |If frequencies used to construct the
log odds ratlo (In this case, LFPRy) are assumed to be drawn from
Independent binomial populations, then the asymptotic varlance of the

estimator of the actual log odds ratlo can be defined as
(16) zy = s + [(Nt)(LFPRt)(1-LFPRt)]“,
and s? can be estimated conslistently as

(17 ST = (1/T){E(1y - B xy)? = T[1/((Ng)(LFPR{)(1-LFPR¢)) 1)
t t

where T |Is the total number of time perlods, and Iy Is the log odds ratlo
for observation t. Z{ Is then obtained by substituting §* for s? In (16),
and al! variables (Including the constant) are divided by (it) to-obtaln
parameter estimates which are effliclent, with consistent standard errors.
For the estimates here, Ny was set equal to the number of married women in
the U.S. In year t.9

Marrled women's own real wage rates are proxled by medlan real

incomes of women who are year-round, full-time workers, while spouse’s

9 since actual sample slzes for each year are not avallabie, the slze
of the population of married women Is used as a proxy. If similar
fractions of the popuiation are sampled in each year then thls should
provide a good estimate of the sample slize.
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overall income |s measured by medlan overall real Income of all men, and
is Intended to lpcorporate the impact of the husband’s expected empioyment
probabllity. Both of these varlables are calculated as flxed-welght
averages of the age-speclific values, so that, for women.the age
compos!tion of the labor force is held constant, and for men the age
composition of the populatlion Is held constant.

Means and varlances of the expected real wage and (husband’'s) Income
distributions are derlved through apptication of the autoregressive
condltlonal heteroscedasticlty (ARCH) mode! Introduced by Robert F. Engle
(1982, 1983).10 The Intultlon behind the ARCH model Is that at any point
in time the typlcal Individual has expectatlons about the mean and
varlance of a serltes which have been formed using Information avalliable at
that time. Estimates of the expected mean are formed autoregressively,
wﬁlle estimates of the expected varlance are formed using Informatlion
contained In the residuals from the last p periods. Once p has been
estImated, the expected mean and variance of the series condltional on
current Information can be computed.

As outlined by Engle (1982), a general pth order ARCH model can be

expressed as

ytldt-1 ~ N(B'x¢,ht)
(18) hy = azo + a’1e’t_1 + a’ze’t_z + " 4+ a’pe’t_p
€r = yt - B'xt.

where yt Is the dependent varlable, Y¢_q1 Includes all information

10 The dlscussion here focuses on appllcation of the ARCH model to
the woman's real wage series. Applicatlon of the ARCH model to the men’'s
real Income series foliows along simllar llnes.
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avallable as of time t, xy Is a vector of explanatory varlables Included
In Y41, ht Is the conditional varlance of yt, and a; and the vector B are
parameters. Stablllty requires that La*| < 1, for | = 1,...,p. Squaring
the alphas constralins the coefficients to be nonnegative, so that negative
fitted values of the conditional varilance are avolded.

As may be seen In Table |1, three speciflcatlons were used for the
vector xi, Including varlous comblnations of past wage rates, the level of
aggregate demand (whlich Is proxled by real GNP) and, In two
speclflcations, the quallty of the female workforce (which Is proxied by
the proportion of the female workforce with four or more years of college
education). Quarter!ly observations of the wage and educatlion serles were
approximated through Interpolation, ;ﬁlle quarterly values of real GNP
were observed dlrectly. The ARCH mode! was then applled to these
quarterly observations.!! To Identify p, the number of lagged quarters
which provide significant Information In the creation of the condltional
var lance, hy, the Lagrange muitipller test descrlbed In Engle (1982) was
employed. A varlety of speciflcations Indicated rejectlion of the null
hypothesis of a constant variance. (Under the null hypothesls, the test
statistic has a chl-square distribution with p degrees of freedom.) The
three specifications that we use In our estimates are shown In Table 1.

These equatfons were estimated through use of the maxImum 1{ikel |hood

technliques described In Engle (1982)12,

" Quarterly values of the nominal wage serlies were deflated using
the corresponding quarter!ly Consumer Prlce Index (CPl) serles.

12 Results of the ARCH estimatlion are detalled below In Appendlix C.
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Table 11: ARCH Specificatlions

SPECIFICATION 1:
WOMEN'S WAGE:
WAGEy= Bg + B{WAGE{_1 + BEDUCt_¢ + B3GNP{_q + €4
hy = a*g + a*y€*tg
MEN'S INCOME :
INCOME = Bg + B{INCOME¢_y + B2EDUCt_1 + B3GNPt_1 + €t
hy = a*g + a*1€*¢_4

SPECIFICATION 2:

WOMEN 'S WAGE:
WAGEy= Bo + B{WAGEy_y + B2EDUC{_q + BaGNPy_y + B4GNP{_p + €t
hy = ag + a*q1€*t_4

MEN'S INCOME:
INCOME = Bg + B{INCOME_{ + BoEDUC:_1 + BaGNP¢_1 + B4GNP¢_o + €t
hy = a®g + a*1€'t-1

SPECIFICATION 3:

WOMEN'S WAGE:
WAGEy= Bg + B{WAGEt_q + BaGNPt_q + B3GNP_o + €t
hy = a?g + a*1€ft_q + @*2€%t 2

MEN'S INCOME:
INCOME¢= Bg + B1INCOME¢_y + BaGNP{_q + B3GNPt_o + €t

hy = a’o + a’1e’t_1 + a’ze’t_z
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The fitted values from the estimated equations are the condltlonal
mean and varlance of the expected real wage. These quarterly serles are
then averaged to obtain annual values for each year, and the resulting
annua! serles of expectations are discounted back to the present period
through use of the average corporate bond rate (Moody’'s Aaa) for each
year. The resulting variables, are Interpreted respectively as the
present dlscounted values of the expected mean and varlance of the typicai
marr led woman's future real wage distributlion. Character|Istlics of the
husband’s expected real Income distribution are also estimated using the
ARCH model .

Since the future employment distributlion Is characterlzed by a
single parameter, It can be represented by the expected rate of
employment, which Is equal to the expected probabl ity of belng employed
If expected employment status In any perlod t Is Independent of expected
employment status In period t-j), J > 0. A conventlonal adaptive
expectations speclflcation Is approximated here by an elght-period l|lnear
distributed lag on the unemployment rate for adult women. 13 One minus the
forecast unempioyment rate gives the expsctsd rate of employment.

Given the aggregate data used for our estimates, It Is llkely that
values of women's current wages and married women's current particlpation
rates are determined simultaneousiy. Since structural estlImates of the
participation equation that don‘t account for this simulitaneity may be
blased, we present all estimates both with and without accounting for the

endogenelty of women’'s wages. When the wage ls taken as exogenous, we

13 As above, the unemployment rate Is calculated for a population
with a fixed age composltion.
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estimate a single equatlon model by welghted least squares with a max imum
llkel ihood correctlon for serial correlation. When the wage Is taken as
endogenous, we estimate by welighted two-stage least squares with a maximum
| lke| Ihood correctlon for sertal correlation.'® The list of exogenous
variables In the structural wage equation includes the percentage of the
female workforce with four or more years of college education and GNP 15

j11, Estimates

Table i1l reports weighted maxImum |ikellhood estimates of the
participation equation In which atl expectations varlables are omitted.
The coefflclents of women's wages and men’'s Incomes for these equations
have the expected signs In all cases and are significant at the one
percent level of signiflcance in three of the four cases.16 These
estimates of the “"tradltfonal" speclificatlon of the participation functlion
support the most Important conclusions of the exlsting llterature In that
the women's wage elastlclty clearly domlnates the men’'s |ncome

e|astlclty.17 For exampl!e, when the wage I|s endogenous, the women's wage

14 while these estimators are obviously somewhat ad hoc and are hence
used with cautlon, It Is appropriate to note that the effects of the
welghting procedure described abovs are qulite small. Appendlx D contalns
unwelghted verslons of all estimates given in the paper.

15 As above, we use educatlon as a proxy for labor quatlity, and GNP
as a measure of aggregate demand. We belleve that In the aggregate, wages
are determlned by current levels of educatlon and GNP. in the context of
the ARCH model, however, wage expectatlons are conditlonal on Informatlon
avallable at the time the expectations are made.

16 The persistent serial correlatlon of the error term when the wage
Is exogenous causes us to view wlth some cautlon the estimates here that
do not account for simultanelty.

17 Note that our estimatlon focuses on the ultimate effects of the
economlc varlables on participation, some of which may operate through
fertillity. Since men’'s current tncomes and women's current wages are the
key exogenous determinants of ferttitty In the tIme series context (see
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Table 111; Welghted Maximum Likelihood Estimates of the Traditional
Particlpatlon Equations, 1956-86;: Dependent Variable Is the Log 0dds Ratio
of the Labor Force Particlipation Rate for Married Women (t-ratios in

parentheses)

Wage Wage

Exogenous Endogenous
Men‘s Current -.00002 -.000132
Income (-1.1166) (-4.0166)
Women ‘s .000092 -
Current Wage (2.8573)
Predicted Value - .000413
of Women's (8.3306)
Current Wage
Constant ~1.07342 -3.33070
Durbin-Watson .54680 1.49570
Adjusted R? .03019 .80873
n 31 31

agsignificant at the 1 percent level, one tall test;

Sources: See the Appendix B for all data sources.

Wiltiam P. Butz and Michael P, Ward (1979)), the speciflcations of the
particlipatlon function presented here may be considered as reduced forms
with respect to thils potentlalily endogenous variable.
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elastlicity Is 3.03, while the men’s Income elasticlty Is -1.32.18

We now Inquire as to how, In the uncertain world outl ined above,
expectations about future economic conditlons have affected participation
rates. The theory predicts that the coefficlents of the expected
employment rate, the women's expected wage and the husband’s expected
income wlll each have negatlive slgns. While the sign of thg var lance of
the women'’'s expected wage, which represents the expected leve! of labor
market uncertalinty assoclated with the woman’s own earnings, is
theoreﬁ|cally ambiguous, It Is expected to be posltive under reasonabie
assumptlions, as Is the coefflclent of the var lance of the men’'s income
distributlon, which represents the expected level of labor market
uncertalnty assoclated with the husband’'s Income. Severe colllnearity
between women's actual and expected wages and between men’'s actual!l and
expected Incomes precludes Inclusion of atll varlabies In the estimated
equatlons.19 Hence, weighted maximum llke!lhood estimates are presented
with the women's expected wage and the men’s expected income omitted.

Table IV glves estimates of the equations which do not account for
changes In the variance of men’'s expected Income. The coefflicients of ail
expectatlons variables In these regressions have the expected sligns. When
the wage |s endogenous the coefficient of the expected rate of employment

is always significant at the ten percent level or better. The var lance of

1B plasticlties are calculated from the derivatives of the
probabllity of participation with respect to the Independent variables.
Following Takeshl Amemlya (1981), the derivative with respect to the kth
Independent varlablie |s computed as (exp(B'x)/(1+exp(B'x))*) Bk, where
each serles in the vector x Is evaluated at Its mean.

19 The simple correlations between women's current and expected wages
are about .998, and those between men's current and expected incomes are
about .997.
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able |V e e 0O he Pa a 2 o
vVarlance of Men's Expected !ncomes 1956-86: Dependent Vvarlable is the Log Odds Ratlo of the
r r r =
ARCH Specliflication 1 ARCH Speclfication 2 ARCH Speclification 3
Wage Wage Wage Wage Wage Wage
Exogenous Endogenous Exogenous Endogenous Exogenous Endogenous
Expected Rate ~-.46599 -1.61800¢ -.71768 ~-1.60550¢€ -1.25300P -2.604102
of Empioyment (-.7013) (-1.5812) (~1.1519) (-1.6929) (-1.9693) (-2.9605)
Var tance of .000042 .000062 .000052 .000062 .000042 .0000528
Women s (5.8802) (7.8025) (6.8996) (6.8690) (7.4204) (6.7063)
Expected Wage
Men's Current -.0000423 -.00004P -.000032 -.00002 -.000032 -.00002
Income (-3.4427) (-2.3630) (-3.2855) (-1.2114) (-2.4456) (-.7547)
Women's .000128 - .000103 - .000093 -
Current Wage (5.2484) (4.6520) (4.3644)
Predicted Vvalue - .000142 - .00009P - .00008¢
of Women's (3.7129) (2.0000) (1.5488)
Current Wage
Constant -.96902 -.26607 ~.63014 -.07764 -.21740 .89091
Durbin-watson 1.27600 1.56820 1.37100 1.48610 1.39750 1.49850
Adjusted R? .52423 .96255 .64417 .96431 .71502 .97518
n 31 31 31 31 31 31

3significant at the 1 percent level, one tall test; bSIinflcant at the 5 percent
leve!, one tall test; CSignificant at the 10 percent level, one tall test.

Sources: See the Data Appendlix for all data sources.
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the women's expected wage Is slignificant at the one percent level In all
cases. There Is no Indication here that elther the magnltude or the
significance of this effect Is senslitive to alternative ARCH
specifications.

Tabie V g]ves estimates with the varlance of men's expected income
included. Focusling on the theoretically preferred specifications in which
the wage !s endogenous, we find that the coefflicient of the variance of
men's expected !ncome has the expected sign In al! three cases, and Is
statisticaliy significant In two of the three cases. Slimitarty, the
var lance of women'’'s expected wages always has the expected effect upon
participation, and Is statistically significant In two of the three cases
in which the wage |s endogenous. The coefficlient of the expected rate of
employment always has the expected sign, and is always statisticalty
significant when the wage Is treated as endogenous. The traditional
economic variables, men's current income and women’'s current wages,
maintain thelr significance In the expected directions, with the
elasticlty of the women's wage stilt dominant. Results for the
speclifications in which the wage is exogenous are qulte simlilar, as may be
seen In Tables {V and V.

These resuits give clear support to the hypothesis that the
pafameters of the expected wage and empioyment distributions are relevant
determinants of married women's labor force participation rates.

Moreover, our findings suggest that expectations may supplement the
effects of traditional economic vartables In marrled women's participation
decisions. |

To understand the magnitude of the effect of expected varitances upon
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Iable V: Welghted Maximum Li{kellhood Estimates of the Participation Eaquations. Including the
variance of Men's Expected incomes 1956-86: Dependent Yarlable is the Log Odds Ratio of the

Labor Force Participation Rate for Married Women (t-ratios in parentheses)

ARCH Speclification 1 ARCH Specification 2 ARCH Specification 3
Wage wage Wage Wage Wage Wage
Exogenous Endogenous Exogenous Endogenous Exogenous Endogenous
Expected Rate -.55000 -2.52130P -.70552 -2.51570P -1.07010¢ -2.792702
of Empioyment (-.7264) (-2.2640) (-1.0019) (-2.3936) (-1.5130) (-2.7799)
var lance of .00004P .00003¢ .00005P .000006 .000042 .00003b
women's (2.4546) (1.5734) (2.1217) (.2509) (3.3073) (2.1232)
Expected Wage
variance of .000001 .000007° -.0000002 .00001P -.000001 .000002
Men's Expected (.22186) (1.75540) (-.03563) (1.8829) (-.6195) (.8685)
income
Men’'s Current -.000042 -.0000862 -.000042 -.000052 -.00003P -.00003P
income (-2.8953) (-4.2397) (-2.8664) (-3.3086) (-2.2323) (-2.2384)
women's .000122 - .000102 - .000103 -
Current Wage (5.1928) (4.5573) (4.2669)
Predicted Value - .000182 - .000162 - .0001328
of Women's (6.3792) (4.6786) (3.9194)
Current Wage
Constant -.91283 .32944 -.63139 .42282 -.35154 .80587
Durbin-Watson 1.31080 1.77880 1.36300 1.78740 1.30420 1.68590
Adjusted R? .53375 .96932 .62529 .97356 .69978 .97261
n 31 31 31 31 31 31

aSlgnlflcant at the 1 percent level, one tall test; bSlgnlflcant at the 5§ percent
level, one talfl test; CSignificant at the 10 percent level, one tail test.

Sources: See the Data Appendix for all data sources.
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tabor force particlpation rates of marrled women, It Is useful to examine
the elasticlitles of the expectatlions varlables with respect to
particlipation. Thls step Is helpful because of the difficutlty Inherent In
Interpreting the effect of a one-unit change In a varlance. Table Vi
glves the elasticities assoclated with the expected vartances for the
regresslions In Table V, which Include the variance of men’s expected
Incomes. For the three ARCH specifications, the mean elastlicity for the
var lance of women'’'s expected wages |s .1057 when the wage Is endogenous,
whlle the mean elasticlty for the variance of men’'s expected Incomes Is
.1243. Durlng the years 1976-80, the varlance of women’s expected wages
Increased by an average of 8.44% per year, thus causing a potential
increase In the participation rate of as much as .89% per year, ceterls
parlbus, while the average Iincreasse In the varlance of men’s expected
Incomes of 8.22% during the same perlod may have been responsible for'an
average annual Increase in the particlpation rate of as much as 1.02%.

1¥, Conclusions

This paper outliines and tests a theory of labor force participation
of married women under real wage, (husband’'s) Income and employment
uncertainty. Annual time serles data from 1956 through 1986 are used to
test the hypothesls that expectatlons matter in the current particlpation
declsions of married women. Expectatlions of future empioyment and real
wage and (husband’'s) iIncome distributlons are derived and tested as
determlnants of labor force participation rates for marrled women over the
sample perlod. Our estimates Indlcate that decreases In the expected
probabliity of employment and Increases in the expected level of wage rate

uncertalnty and (husbands‘) income uncertainty both encourage current
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Table VI; Elasticlties of the Expectations Vartables for Regressions that Inciude the Varian
Men ' X ted m

ARCH Spec!fication 1 ARCH Specification 2 ARCH Speclflcation 3
Wage Wage Wage Wage Wage Wage
Exogenous Endogenous Exogenous Endogenous Exogenous Endogenous
Var lance of L1562 .107 212 .029 .262 .181
Women's .
Expected Wage
varlance of L0111 .104 -.003 . 197 ~.040 .072

Men's Expected
I ncome
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particlpatlon.

Overall, we find the results to be qulte encouraging, and we belleve
they Indlcate that explanations of partliclipation growth of married women
which Incorporate both the effects of real wage growth and the effects of
uncertainty are llkely to be super lor to those which omlt the effects of

uncertalinty, particularly durling unstable perlods such as the 1970's.
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Appendix A: Theory
First order condltions, which are found after subst itution of (14)

Into (3), are

(A1) [W(Tuc(1) = u (1)JH(1) = O

and

(A2) —uc(1) + Elnuc®(2) + (1-muct(2)] = 0.

The first conditlon says that elther labor will be suppllied up to the

point where the marginal rate of substitution between ielsure and
consumpt lon equals the wage, or, If the wage Is sufficlentiy ltow, no l abor
will be suppiled at all. The second condltion states that saving should
occur up to the level at which the present values of the expected marginal
utiitty of consumption are equal In the two perlods.

These conditions are totally differentliated to allow the comparative
static results of the model to emerge. The total differential of (A1) is
H(1)s(1)dH(1) - H(1)g(1)dZI(1) = -H(1)g(1)dV |

(A3)

- H(1)g(1)dIp(1) = [H(1) 1 g(1)dR(1)
where s(1) = ucc(1)[W(1)]* — 2uc (DW() + u (1) Is negative due to tne
concavity of the uttlity function, and g(1) = ucc(1)W(1) - uc(t) Is
negative If letlsure Is a norma!'good.20

Total differentlation of (A2) glves:

20 The effect of an Increase In Inittal wealth upon H(1) !s glven by
dH(1)/dV = —[g(1)/s(1)3. If lelsure Is a norma l good then
dH(1)/dV < 0, so g{1) < O.
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—g(1)dH(1) + $dZ(1) = ucc(1dV + ucc(1)dIR(1) + ucc(1H(1)dW(1)
(A4) - E[€dIn'(2) + nvucc®(2)H(2)dW(2) + nucc®(2)H(2)dm

+ nucc® (2)H(2)W(2)dv + ng’(2)dH(2) - rdn],

where ¢ = ucc(1) + 2-E(nucc®(2) + (1-nucct(2)) < 0
€ = nucc®(2) + (1-muccH(2) < 0
g’ (2) = ucc®(2)(vW(2) + m) - uc ®(2) < 0, and
7 = uc®(2) - uct(2).

The sign of T depends upon the relatlve magnitudes of uc®(2) and uct(2) at
the optima. The two possible cases are 1llustrated In Filgure Al1. In
Figure Ala, !f the woman chooses to enter the perlod 2 labor force but
cannot find a Job then she Is constralned to point B at the Iintersection
of the budget constralnf and Ind!fference curve ud. 1f she decldes to
enter the labor force and she finds employment, then she wlli be at a
point of tangency such as point A. Compar ison of the marginal utliitles
of consumptlion at points A and B requlres an assumptlion about one of the
second cross-partlal derivatives of the utility function. Speciflcally,
if It |s assumed that uci(2) > O, then marginal utllity at polnt C must be
less than at polint B.21 since concavity requires that the marglnal
utitity of consumption at point A be less than at point C, then marglnal
utllity at polnt A must be less than at point B. Thus, If the woman
chooses to enter the labor force, then at the optima, uc®(2) - uct(2) < 0.
'

On the other hand, If, as in Figure Alb, the woman would choose not to

particlpate at the current wage, then she must be at polnt B, so that

21 Note that thls Is a standard result in the case of a Cobb-Douglas
utiiity function, u = c®B, with «,8 > 0. In this case 9*u/3CaL =
afce-1LB-1 5> 0.



C(2)

(1) + 17(2)

Cc(2)

1(1) + 1x(2)

Flaure A1:

29

Period 2 Optima

u€(2)

uld(2)

(a) Interior Solution

L(2)

u(2) = u4(2)

(b) Corner Solution

L(2)



30
uc®(2) - uc4(2) = 0, since u®(2) = ud(2). Hence, T = uc®(2) - ug'(2) s 0.

We can now use Cramer’'s rule to solve for the Important comparatlve

statlc results of the model. Specifically, we find that
H(1)s(1) 0
-g(1) -E[T]

(AS) dZ(1)/dn =

IHI

where the Hesslan matrix [H! must be poslitive for a max!imum, so that

(A6) dZ(1)/dn = -H(1)s(1)-E[7)1/IHI s 0.

+ - +
Also,
H(1)s(1) 0
-g(1) —Efucc®(2)H(2))
dZ(1)/dm =
1HI
(A7)
- -H(1)s(1)-E[ucce(2)H(2)]/lHI 2 0, and
+ - +
H(1)s(1) 0
-g(1) -E[€]
dZ(1)/dm’ =
FHI
(A8)

= -H(1)s(1)-E[€)/IHI S 0.
+ - +
To derive the effects of changes In the varlances of the woman's expected
wage distrlbution and the husband’s expected Income distribution, recall
that a mean-constant change In the varlance of the woman's wage
“distribution Implies that dm = -uw(2)dv. This means that the termsiln

(A4) Involving dm and dv can now be comblined as
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(A9) ~E[{(nucec®(2)H(2))(W(2) - my(2)))dv],

where the expectatlon of the term Inside the brackets,
(nuec®(2)H(2))(W(2) - my(2y)), Is the covarlance of nucc®(2)H(2) and

W(Z),22 so that the expression becomes
(A10) —[Cov{nucce(Z)H(Z),W(Z))]dv.

Evaluation of dZ(1)/dv at dm = —uy(2)dv now glves

H(1)s(1) 0
~g(1) ~[Cov(Nucc®(2)H(2) ,W(2))]
dZ(1) -
dv dm-—pw(z)dv iH!
(A11)

- —H(1)s(1)-[Cov(nucce(Z)H(Z),W(2)}]/IHI.
+

Clearly, the slgn of di(1)/dv depends upon the sign of
Cov(nucce(Z)H(z),W(Z)J. While the actual sign of the derlvative 1s an
emplirical Issue, one can speculate as to Its ltkely sign. The wage level
In period 2 affects both the ieve! of uttlity and the number of hours of
labor supplied. One might presume that, as Is typlcally the case for
marr {ed women, hours suppiied Is a positive function of the wage rate.
Further, It Is llkely that as W(2) rises, the value of uCC°(2) becomes
tess negative. Thls would be the case If, as Killingsworth speculates (p.
260), the level of risk aversion falils with higher expected wages. It
would also be true In the case of a utiilty function with constant

~absolute risk aversion. With this type of utlility function, the ratio

22 yn general, the covariance of two random varlables x and y can be
stated as Cov(x,y) = E{x[y - myJ}.
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ucc/uc remains flxed as the level of consumption varies. Hence, If an
increase In the wage rate encourages labor supply, then It must also
encourage consumptlion, so that when wages rlse, uc declines. For ucc/ucg
to remaln constant luce! must falt, which means that ucc must become less
negative. Assuming that one of these condltlions holds, and that n Is
fixed, then

(A12) Cov{nucc®(2)H(2),W(2)) > 0,

and

(A13) di1(1)

av - —H(1)s(1):Covinucc®(2)H(2),W(2)1/1HI > 0.

dm-—pw(z)dv + + +

The effect of a mean-constant Increase In the varlance of the

husband‘s Income distribution Is also amblguous. To see this, note that

H(1)s(1) 0
171 i -g(1) -E[€-(I1h(2)- h(2))]
WV L dm’ = 299V IHI
(A14)

= —H(1)s(1)-EL€- (1n(2)-pn(2)) I/ IHT.
+

As above, the term Inside the brackets, E[€-(Ih(2)-1n(2))] Is the
covarlance of € and ILR(2), so that

(A15) dZz(1)

e - —H(1)s(1)-Cov{e,x(2)}/IHI.

dm'-—yWh(g)dv'
While the actual direction of this effect Is an emplirical Issue, Intuitlon
suggests that, as above, the effect Is tlkely to be positive, since more

uncertaln future income shoul!ld Induce current labor force participation,
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regardless of the source of that Income. Specliflcally, when Ih(2) Is
relatively low the woman’'s level of consumptlion Is ilkely to be low as
well, so that €, which is a welghted average of the second partial
derivative of the woman‘s utlllty functlon, may become very negative.

Thus the covar lance between the two terms |s tikely to be positive, and

our expectatlion Is that

(A6 dZtll = —H(1)s(1)-Cov{e, 1h(2))/1HI Z 0.
dm’=—pyh(2)dv’ + +
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Appendix B: Data

Table Bl: Means and Standard Deviations of the variables
Mean Std. Dev.
Labor Force Particlpation of 44,941 9.565

Marrled Women wlth Spouses Present

Men's Current Income 18937.566 2349.898
Women's Current Wage 13448.285 1544.192
parcent of Women In the Civillan 12.332 3.506

Labor Force With Four or More
Years of College Educatlon

Gross Natlional Product 2519.988 670.970
Expected Employment Rate 0.932 0.010
ARCH Specliflcation 1

Women’'s Expected Wage 13548.024 1577 .940
var lance of Women's 7399.020 3894.889

Expected Wage
Men's Expected Income 19077 .728 2402.429

varlance of Men’s 26413.755 14016.969
Expected income

ARCH Speciflcation 2
Women's Expected Wage 13544.959 1576.506
Var lance of Women's 8350.953 4301.219

Expected Wage
Men's Expected  !ncome 19070.779 2397.970

Varlance of Men’s 24759.948 13215.622
Expected income

wgmen's Ex;ecté; Wage 13532.924 1576.506
varlance of Women's 10839.526 5587 .550
Expected Wage .
Men's Expected Income 19052.287 2402.206
varlance of Men's 57412.762 30811.910

Expected income
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Table Bit: Data Sources

Labor Force Particlpation Rate of Marrled Women With Spouses Present:

Der Ived from labor force participation rate of married women with
spouses present, by age (Handbook of Labor Statistics, 1985, and

Emp loyment and Earnings, varlous Issues), and female labor force by
age (Handbook of labor Statistics. 1985, and Employment and Earnings,
var ious Issues).

Expected rate of empioyment:

Derlved from the actual numbers of women unemp ioyed (Labor Force
Statlstics Derlved From the Current Populatlion Survey, 1948-87), and
female labor force by age (Handbook of Labor Statlstics. 1985, and
Employment and Earnlngs, various Issues).

Men's Ccurrent income:

Der Ived from annual medlan Iincomes of men by age (Current Popuiation
Reports, Serles P-60, varlous issues), and civiilan population of men
by age (Handbook of Labor Statistics. 1985, and Empioyment and
Earnings, varlous Issues). Nominal income is deflated using consumer
prlce index, 1982-1984=100.

Women's Current Wage:

Der Ilved from annual income of women who are year-— -round full-time
workers, by age (current Population Reports, Series P-60, various
Issues), and female labor force by age (Handbook of Labor Statlistlics
1985, and Employment and Earnlngs, various Issuss). Nomlnal wage Is
deflated usling consumer price index, 1982-1984=100.

Real gross natlonal product for the United States:

Nominal GNP deflated through use of the Implliclt price deflator for
GNP, 1982=100:

Percent of Women In the Clvillan Labor Force With Four or More Years of
College Education:

1956-1958: Current Populatlion Reports, Series P- -50, No.

1950-1984: Handbook of Labor Statlstlics, 19835; 1985: Slat!sl!cal
Abstract of the Unlted States. 1986;: 1986: ssaglgglgal Abstract of
the United States, 1988.
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Appendix C: ARCH Regression Results

Table Cl: ARCH Regression Results for Aggregate Data on Women's Wages
1956-86 (t-ratlos in parentheses)

Specliflication 1 Specificatlion 2 Speciflicatlion 3
var lance Functlon
Constant .022735 .785244 20.545369
(.00001) (.00033) (.006198)
€ _1q .001140 .000322 .0000003
(2.74184) (2.48998) (.00009)
€*t2 - - .000424
(.14514)
Wwage Function
Constant 87.14300 48.24100 -223.81000
(.5190) (.2514) (-1.3602)
WAGE ¢ _1 .99619 1.00200 1.04300
(47.1030) (41.8860) (50.7030)
EDUC_1 ~10.46800 -9.60300 -
(~-.6859) (-.5303)
GNPt _1 .05442 .17006 .29223
(.48217) (.44636) (.6116)
GNP _» - ~-.13811 -.42717
(-.3496) (-.91684)

LM 21.816 22.163 23.765
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Table Cll: ARCH Regression Results for Aggrecate Data on Men's lIncome
1956-86 (t-ratios In parentheses}

Specification 1 Specification 2 Specification 3
var Fun
Constant 1692 .746449 .360853 48.462482
(.31937) (.000006) (.00263)
€'t .003762 .000949 . 000000
(3.32513) (2.95410) ( .0000005)
€*y_o - - .002243
(.19369)
wage Function
Constant -21.29900 -32.85800 -46.17000
(-.1449) (-.2371) (-.2316)
INCOME ¢ _1 1.02530 1.02690 1.03520
(71.0540) (78.1300) (63.5180)
EDUCy_ 1 33.66900 45.87100 S
(.8847) (1.3674)
GNPy _1 -.37172 1.97290 1.98660
(-1.3274) (2.8687) (1.4456)
GNPy _»o - ~2.44880 -2.24110
(~-3.6716) (~-1.6261)

LM 41.282 46.082 46.401
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Appendix D: Unwelghted Regression Resuits
Table DI; Maximum Likelihood Estimates of the Traditional Participation

n -86: \'2 dd f th bor
Force Particlpation Rate for Married Women (t-ratios In parentheses)

Wage Wage

Exogenous Endogenous
Men‘'s Current -.00002 -.00013
Income (-1.1049) (-4.0283)2
Women's .00010 -
Current Wage (2.8719)2
Predicted Value - .00041
of Women's (8.3469)3
Current Wage
Constant ‘ -1.11130 -3.32880
Durbin-Watson .54650 1.49850
Adjusted R? .04375 .81147
n 31 31

asignificant at the 1 percent level, one tall test.

Sources: See the Appendix B for all data sources.



ARCH Speclfication 1

ARCH Specification 2

ARCH Speciflcation 3

Expected Rate
of Empioyment

var tance of
Women's
Expected Wage

Men's Current
Income

Women's
Current Wage

Predicted Value
of Women's
Current Wage
Constant
Durbin-Watson

Adjusted R*?

n

wage Wage Wage Wage wage Wage
Exogenous Endogenous Exogenous Endogenous Exogenous Endogenous
—.47204 -1.61380 -.72405 -1.59870 -1.23750 -2.58770
(-.7102) (-1.5827)¢ (-1.1623) (-1.6928)¢ (-1.9550)P (-2.9508)2
.00004 ,00006 .00005 .00006 .00004 .00005
(5.8987)2  (7.7935)% (6.9352)3  (6.8619)2 (7.3533)2 (6.6948)2
-.00004 -.00004 -.00003 -.00002 -.00003 -.00002
(-3.4289)8 (-2.3657)P (-3.2735)3 (-1.2138) (-2.4268)2 (~.7587)
.00012 - .00010 - .00009 -
(5.2695)2 (4.6711)2 (4.3463)2
- .00014 - .00008 - .00008
(3.7158)2 (2.0030)b (1.5536)C
-.97845 -.27172 -.63757 -.08565 -.23211 .87360
1.28120 1.56870 1.37640 1.48640 1.39090 1.49830
.54015 .96317 .65914 .96497 .70785 .97563
31 31 31 31 31 31

asignificant at the 1 percent level, one tall test; bSIgnlf!cant at the 5 percent
level, one tail test; CSignificant at the 10 percent leve!, one tail test.

Sources: See the Appendix B for all data sources.
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Max imum nggllnggg Estimates of the Participation Eguations

Including

mes 1956-86; Dependent VYartable |s the Log of the Odds

Ratlo of the Labor Force Particlipation

Rate for Marrled Women (t-ratios In parentheses)

ARCH Specificatlon 1

ARCH Specliflcatlion 2

ARCH Spec!fication 3

wage Wage Wage Wage Wage Wage

Exogenous Endogenous Exogenous Endogenous Exogenous Endogenous
t£xpected Rate -.54179 -2.50120 -.69818 -2.49610 -1.06110 -2.76710
of Employment (-.7206) (-2.2586)P (-.9981)  (-2.3905)° (-1.5150)¢ (-2.7817)2
var lance of .00004 .00003 .00005 .000007 . 00004 .00003
women's (2.4338)° (1.5881)¢ (2.1173)0 (.2675) (3.2931)3 (2.1412)b
Expected Wage
Varlance of . 000001 .000007 -.0000002 .00001 -.000001 .000002
Men's Expected (.22161) (1.73540)0  (-.03932) (1.8657)0 (-.6148) (.8566)
Income
Men's Current -.00004 ~.00005 -.00003 -.00005 -.00003 -.00003
| ncoms (-2.8470)2 (-4.2289)3 (-2.8330)3 (-3.2982)2 (-2.2077)P (-2.2383)P
Women's .00012 - .00010 - .00010 -
Current Wage (5.1435)2 (4.5357)2 (4.2560)2
Predlcted Value - .00018 - .00016 - .00013
of Women's (6.3588)3 (4.6616)3 (3.9140)2
Current Wage
Constant ~-.92786 .31035 -.64377 .40498 -.36934 .78233
Durbin-Watson 1.30730 1.77970 1.36000 1.78860 1.30010 1.68620
Adjusted R? .51441 .97006 .61558 .97425 .69464 .97347
n 31 31 31 31 31 31
asfgnificant at the 1 percent level, one tail test; bSIgnIflcant at the 5 percent

level, one tail

Sources:

test;

Csignificant at the 10 percent level,

See the Appendix B for all data sources.

one tall

test.
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