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Abstract

This paper undertakes s crosg—country comparison of anine recent
studies which estimate disaggregste labour supply functions for
married women in & static framework using the Heckman method of
correcting for sample selectivity bias. Comparison of the empirical
results for the reduced form equations and the derived estimates of
the uﬁderiying structural parameters shows that despite significant
inter—country wvariations in aggregate labour force participation
rates, and in the definitions ‘sf key warisbleg, the derived

uncompensated and compensated wage elasticities are remarkably

robust.



1. Introduction

When the labour force participation rate in the papuiatiﬁﬁ under
review is less than 100Z, bias in sample gelectian may arise when‘
attempting ro estimate disaggreéate ia&cu% supply functions. It 1z
potentially a serious problem for the analysis of lébcur supply patterns
amongst married women. Their paitieip&tieﬁ rates vary considerably
across countries and are zarﬁiy close to 1@&2* some examples fo. be seen

in Table 1 are discussed further bhelow.

The Eecgman 629?9, 18803 mathﬁé‘far correcting such bias has been
widely applied though little ét?&ntiaﬁ has been given to the results of
crogs—country campariéans»‘Sucﬁ,cﬁmparisan would be useful for several
reasons. First, es£ima§gs of the underlying structural parameters such
as the warious measures af labour supply elasticities would be on a
comparable basis. $eccnd valaah&e insights into the impact of
institutional factors on labeuz supply patterns might be obtained.
Third, useful 1n£srmat;cn on cross-country differences in preferences

should also be revealsd,

The gresent yager ex&mlﬁﬁs nine recent studies which have followed
the Heckman approsach. Ahﬁ dats gets QGV&K the USA (2 studies), Cansade ,
Australia, Holland, France, Spein, West Germany, and Sweden. Hence s
substantial range of comparisons may be tested. The ﬁ%éiﬁan approach ié
set down briefly in section 2 aznd the nine studies are described in the
third section. Section & contains summary émpirieai results from the
studies, with attenﬁ;aﬁ f@cusgeé on ths yarﬂzcm@atiﬂn decision, offered
wages, and hours of wask vé&ﬁastlvely In section 5 wage and income
elasticity estimates are derived for each stdd? and compared with

previous estimates discussed in the Killingsworth (1982, chapter 43



survey. Some concluding comments are offered in the final section. The
ma jor conclusion is that the Heckman procedure has permitted fresh
insights into the market work patterns of married women as bias~ad justed
eétimate$»indicata that their labour supply is ébnsiﬁerably more elastic
" than previcusly thought, a result which is #emarkably robust across a

large number of countries despite the guite dispafate data bases used,

2. The Basic Model and the Heckman Procedure

Heckman’s is a second genaratién static framework, i.e. one in
which issues such as sample selectivity bias are allowed for. Tt has
become the standard framework used by researchers who do not want to he
restricted to a specific direct utility function when using a cross-
sectional data base which contains neither lengitudinal penel dats nor
expenditure data. Longitudinal panel data would facilitate fitting a
dynamic life cycle model such as has been done by Heckman and MaCurdy
(1980}, while expenditure data would facilitate fitting s 1ife cycle

consistent model as in Blundell and Walker (19833,

This framework is the three equation static model developed by
Heckman (1979, 1980). It has been well documented in the literature® and

only 2 brief summary is provided here.

The theoretical framework is described by three equations:

Woi =  «(Xyy) o+ ugy £
W’ri b ﬁ{}{ri} + llri (2}
ﬁi = max {{}, ‘ﬁ(wﬂi b Wi'i}} {33

where Wy» Wy and H are the natural logarithm of the offered wage
(i.e. the market wage), the natural logarithm of the rasérv&timn wage

(i.e. the shadow wage at zero hours of work}, and the depth of



psrticip&tien {i.e. hours of work) respectively; subscript i referring
Nuta the ith maxrieﬁ WOmAan. X an& X, are vectors of cﬁarasteristiﬁs*‘
tx acnsi&ts of human mapitai charscteristics, while ¥, contains both
kuman capital and éﬁmagrsgﬁia ch&r&ct&ri&tias. g and 3 sve vectors, k is
'wfanctiﬁn, w%ile u, and u, are xh& random error ﬂﬁm@eneﬁts of the systems
It is sssumed here that X, and X, both contain a constant term, « and #
are linear in their parameters, A is & constant, and the error teims u,
and u_ are joint normal variables which are independent across

oﬁservatians,

Equation (3) indicates how hours of work are related to the
offered and reservation wages, Only those women who have 0ffered wages
“in excess of their reservation wages will w&rk and the ha&rﬁ thay work

are assumed to be linearly raiate& te the difﬁexenna between %’ anﬁ W,

gﬁz-wuxkigg wg@en? Heckman rewrites egustion (3) as
’i b iz{ﬁ* fi - %!? }
=B aXgy = 8.%.;) + Blu, - u)

= Q.in + Lih . V o ‘ {43

whﬂxe Xh iz tha unisn of K and Xr, § is the vector nE.

caeffiﬁients asgocisted with Ry, and Uy = Blu, -~ Ul

The major éﬁpiric&l issue which Heckman &§§§$S3$37i3 that testing
of this model is hampered by two facts; a szgﬁzficant @rapﬁttxan of the
population is not in employment, and reservation w&ges &re not éirectiy
available for any women. This mesns that w is uaabserva& for women wha
are not working while W, is uncbserved for ail women. That iaf the
- dependent variable in (1) iz ohserved mﬁiy for ﬁnrking wamﬂn, whiie the

dependent wariable for (2) is not observed at all,



The Heakman'ggg¢edure §é to base estimation of tgéwéarameﬁérg of
(1), (2) and (3) on & random sample of wntking women, but ta'ali@w for -
sample selectivity bias by té&ing iﬁtﬁjaccéuntyihé iimiieéﬁinfatm&tiﬁn
‘available on non working women. The reduced form regre%sian funct&&as of

: {1} and {3}2 for a random sample of wmzking women are

w@i ” Q'K{Bi + ﬂah» Ki + Lio N - {533

za Ai + ﬁh o {63 »

son 18 the ratio of the cmvariagﬂe batw&eﬁ,wg snd uh:to the
standard error of iy, while ahh}fz is the standard error on the hours
equation. k is the Mill's ratio, i.e. the ratio of the density to the
cumulativﬁ frequeney of a standaxd normal variasble, and is xnciudaa to
take expiicit account af any sampiﬁ seiectman bias introduced into the
estimation pracedure as a reﬂult of using & non randsm sample . Purther

elaboration of ) can be Ffound in Heﬁkm&n {1??9}.

The estimation procedure is to firstly estimate the coefficients
of the likelihood function fer'labaur‘ferae participation using probit
analysis in order to derive e&timétes for the &i’sg then to run least
squares regressions for the offered wage and hours funéticgs; i.e,

eguations (5) and (6).

‘3. The Studies

’Hine studieé are}includeé in this survey. They. are the original
Heckman waxk for the UsA (8s presented in Heckman, 1980), a second USA
sﬁ#dy {b@ﬁieyg 1882), and studies covering Canada (Yakamura, Yakamura

.anﬁ Culien, 1981}, France (Riboud, 1985), West Germany (Frang and;-‘
VKawésaki‘ 19813, Sw&ﬁﬁﬁ (Gustafsson and Jacobson, 1985), Spain

(Herﬁandéz Iglesias and Riboud, 1888), Holland (Hartog and Thesuwes,



1885) and Australia (Ross, 1986). Table 1 provides summary details of

each study’s data base and estimation procedure.

There is substantial variation in the part;c;gatzen rates across
‘Wstnézeg, &8s w&ll as $1gﬁzfxaaﬁt varzatiaﬁ in the tgverage andjor tzwang:‘
of th@ gtudies, The extent to which the variation in aggregate |
participation rates isvinﬁzu@néed~by:nauntrymsgﬁcific institutional
factors, as oppused to economic factors, is not known. Information on
eca@aﬁic factara such‘éé income taxatlon arrangements and the states of
the national labour markets at the ﬁémes of the surveys will be
addressed in the following sections. There is also some variation in the
definitions of key regressors used in the estimated functions; these
d&f%ﬁiﬁiﬁﬁ8‘§§a itami§§d in Appendix 4. ﬁsveftheiaﬁsg there is-

sufficient common ground in the studies to warrant s comparastive study.

4. Summsry Empirical Results

These relate to the labour foree participation index (discussed
immediately after equation & above)}, the offered wage function (equation
5), and the hours of work function (equation 6). Each is discussed in

turn.
4.1 Participation Function .

The ?&téﬁﬁi?&éiééiféﬂﬁ%iﬁﬂ is esti&g;a&min order té‘estimate'the
hi's, but the coefficients obtained also yield valuable insights into
the participation decision itself. Although labour force participation
covers both employment and unemployment, all nine studies measure
participation to be actual employment. In all but two studies the

unemployed are treated as being non-participants. The two exceptions are



Table 1: Countries in the Studies of Labour Supply
of Married Women

R : ~ ‘ : Participation
Country Year of Coverage Estimation and Unemployment
{Auther) Survey {age) Procedure®  Rates at time

of Burvey (I}

Australi&} ) . 1980 : i8-64 vii- £8.0 6.0
{Rossg}

usa - 1967 30-44 VII 36.8 3.7
(Heckman} : '

Usa 1870 30~54& Vil 40.8 4.8
{Dooley)

West Germany 1976 20-64 vII 39.3 3.7
{Franz/Kawasaki) ST S ‘

Canada g 1871 20-59 VIilil £43.8 6.1
{Yakamura/Yakamura

jCullen)

Sweden ' 1981 20-59 viIIc 75.1 2.7
{Gustafsson/Jacobson)

France 1878779 18~87 iX 52.8 5.8
{Riboud) ’ ‘ ‘ -
Spain 1879 2058 I i8.2 8.3

{Hernandez Iglesiss
" {Riboud)
Holland ' 1979 2360 X 25.3 5.4
{Hartog/Theeuwes) ‘ ‘
Hotes:

a. Estimation procedures are summarised In Appendix B.

b. Participation rates are derived from the studies. The
unemployment rates presented are from OECD (1%85) as
unemployment rates are not avallable in the studies.

c. No hours equation reported. ’



Australis and Holland: in these studies the unemployed were excluded
from the estimatimn’graCQdures completely. With the relatively high
levels of sustained unemployment experienced in most economies in recent
years, the issue of how to treat the une&yi@yad in empirical models of
labour supply will become more important; as the work of, for example,

| Fhinn and Heckman (1981) and Ham {1982) has already indicated. Further,
fst those studies usiﬂgAannaai hours worked as thelr basis for
determining participation, the incidence of any unemployment spgiis

during the vear has been ignored by the authors.

The marginal impact om the participation decision of a wvariable is

given by

where ¢;, ng and Z, denote the participation probability for the
ith ﬁﬂﬁaaﬁ, the jth TeEressor; and the value of & standard normal
ith

person respectively. Z. is defined as

variable for the i

[ m{é{ahhxfz}?xhiiv where {éféhhlfz}'is the vector of estimated
coefficients in the likelihood Ffunction and Xhi is the vector of

i‘th

characteristics for the person.

The precise form of {dp;/dZ;} depends on the stochastic
specification. For probit analysis dp,/dZ; = ij.p;, while for logit
analysis épifﬁzi = {I=pslpy- Finally, the ézi!ﬁﬁj term is just the

coefficient for the jth variable In the likelihood function.

Eor each Xj the walue of {7) has the same sign as its coefficient

although 1t will be non-linesr and individusl-specific.

Table 2 summarises the participation results. In all studies, the
impact of gchooling is positive, znd in all siudies bar one {Canada) the

null hypothesis that the impact is not significantly different from



zero can be rejected at usual levels of confidence. Similarly, in each
of the four studies reporting experience variables the marginal impact
of a unit of previous market experience is positive, and statistically

significant.

Further, all income ﬁariabi@s indic&£a4a negative énd signiflcant
1ﬁpaﬁt on participation of incresses in asccess to sources of athﬁr
income (i.e. cther than own earnings). There are only two exceptions, In
the Australian study the hushband’s incmme vari&%lékhaﬁ a pséiiive but
statistically insignificant impact, wﬁt?% for Canad& the vanwearned

income variable had a positive and significant impact.

Finally, the impact of young children on participation was as
expected in all studies. No matter what formulation was used the impacts
were negstive, and where different age groupings were used the relative

sizes of coefficients was in accord with expectations.
4.2 The Market Wage Function

Table 3 summarises the market wage regressions. Given the
variations in formulations, there is a remarkable degree of similarity
in the results. All studies which used actual years of schooling

indicate 8 (gross of income ta

.—é
#
!

} rate of return to an extra yeax of
s¢haoiing of hétm%eﬁ 67 and 11Z. Of the gtué’@a that used dummy
v&fiabiﬁs to c&ptufe the impact of education, all indicate thatbthe
return to extra schooling is pésitive since the coefficients increase in
size with higher levels of aéucatismal attainment. The West Germany
-coefficients are somewhat difficult to interpret since the different
’educati@nai levels reflect qualitativeiy dissimiiar iypaa of education

28 well as guantitstive dx¥§@ren&ﬁa in years of Sﬁhﬂﬁliﬁgé of the four

studies using previous market e Eﬁfi&ﬁ@u ag B xegrassﬁﬁ, three report



rates of return to extra experience of 2I-57 (USA-Heckman, France,
Spain}, while the fourth (Australia) indicates = much higher return, of
around 12%Z. This discrepancy in the estimated rates of return ¢an be
explained by the way in which the experience variable is derived.: The
Aastxal;&n study had very detailed data on actusl labour fores

" experience over the sixty month geriaé imméﬁiaﬁ%ly prior to the survey
date” permitting the calculation of full-time eguivalent months of
recent experience. ﬁéwav&x@ eéch ﬁfrtha three studies with lower rates
of return used proxies for labour force experience which implicitly
assumed that all eX§erieacg_wa§ in f%ii»time employment. Such proxiss
overestimate the true extent of actual éxgeriensg for mafrieé WOEn
whose work histories include spells of part—-time and/or part-year

employment .

The other variable of intarast-in the %&xkﬁt wage function is 1,
the variahi@ included to capture thé &igeét’imyﬁﬂt of sample selectivity
biass. From equation {555 the cweffi@iea& on i is proportional to the
covariance of the errors in the wage'quﬁtiﬁﬁ and the hours equation.
The results indicate that thi&kﬁév&rian¢$ is ?Qﬁitiv% for Cansda, West
Germany, Holland and Bg@i&y s USé &tuﬁy, ?Qf the ﬁweﬁish study the
covariance across eguations is n&gaizwe@ although not Slgﬂlflﬁaﬁtiy
different from 2EL0 above the 907 level ﬁf ﬁ@ﬁﬁidﬁn”& %ﬁi e for the
French, Spanish, Australisn and Heckman's USA studies the coefficient
iﬁdiﬁ&%&s that this covarisnce is not different from gerp. For these
countries, the null hyggthgsig of no sample selection bias in the market

wage equation can not be rejected.
4.3 The Hours of Supply Function

As ig indicated in Table 4, not all studies presented hours

regressiong. It is assumed that data inadequacies are the reason for non



reporting of hours squations. Of the five studies reporting hours
equations,’ three (Canada shd the twb'ﬂsé,stuﬁies} used annual hours as
the hours measure while two (Australis, West Germany) used weekly hours.

- The. comparison is therefore 1eﬁ$ precise for this gguation,

All studies indicate that income elasticities ~ to be discussed
'Afﬁrtﬁer in é@cﬁion 3 - will be ﬁegative since the coefficients on the
vari&us’inaame variables are always negative, although some are not
-st&ﬁigtically different from zero. Working women with children are more
likely to be w@rking part-time as thé\asefficients indicate that they
work less hours than do their counterparts with no children, ceterus

paribus.

The superficially poor performance of the schooling variébi@g is
not surprising. From equation (4) the coefficient on scheoling in the
hours equation éeflacts the xelativa‘si;g of two opposing effects, Given
that the coefficient in the market wage equation is significant, an
insignificant caefficient in the hours equation indicates that the
impact of schooling on the ressrvation wage is‘vf the same magnitude as
its impact on the market wage. Evidently, for Australia and West
Germany, th%rim?aét of schooling on women's internal evaluation of their

time is just as great as it is on the market’s value of their time.

The direct effect of sample selectivity bias in the hcursiequaiién
is as follows. From equation (6), the coefficient on & isithebétandard
error on the hours equation, and should be positive. Cuéiﬁusiyg thle
this result was found in the other four studies in which hours eguations

were reported, it was not found in Heckmanfs own study.
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5, Structural Elasticities

In this section, structural elasticities of labour supply are
derived for each study gnd these elasticities are compared with those
reported in Killingsworth's excellent survey; see his Tsble 4.3 and

associated discussion gt pages 185-201.

Fazieaah study, compensated and uncompensated wage elasticities
both of hours of su§§§y and of avezg§1 labour force yartiéigstiam aye
presanted in Table S; these are ﬁisggssed in sections 5.1 and 5.2. The
formulae used to aalcuiai% these el&st;hxt&es are detailed in Appendix
C. Section 5.3 updatas the KaiiiugSW§xth survey of the hours

elasticities, incorporating the estimates discussed in 5.1.
3.1 Hours Elasticities Estimsties

The substitution effects, i.e. the compensated wage elasticities,
are surprisingly consistent, as with the exception of Canada, all
indicate that labour supply is elastic. Mot surprisingly, the two US
studies have the highest substitution effects. They use annual hours as
the dependent varisble in contrast to weekly hours and clearly there is
more scope for varying annual hours of work. The Csnadian ras&iﬁs Bre
difficult to explain. Killingsworth (pp 192 and 200) suggests that these
results may rafie%t sn omitted variables problem as no labour f;xcg
experience variables are included although my own interpretation is that
the results saggegt & %ﬁakward hem@ing supﬁiy ﬁaxva ﬁniik@ the other

gtuéx@sg Vaka@&xa ei ai u&sé the iag ef tﬁa pjeéict&ﬁ hﬁuxiv WAEE,

rather than. 1%3 d@ﬁerminanﬁsg in tkg k@urﬁ @q&atiﬁns A% th@ coefficient
on the imputed log wage was negstive, the method of calculating the
uncompensated wage elasticity glves a negative elasticity, indicating a

backward bending supply curve. However, mitigating sgainst this



Table 5: Wage and Income Elasticities®

Country o . Wage Income
Uncompen~ Compen-
sated sated

HOURS EQUATION

Australia® 1.30 1.36 -, 06

1.2 1,35 -. 06
USA (Heckman)?® 1.45 1.48 ~.03
1.47 ' 1.50 -, 03
USA (Dooley) 4.50 - 5.64 ~1.14
Canada® ' -.08 -.02 ~.06
West Germany® 1.08 | 1.28 - 20
1.38 1.66 -.29

PARTICIPATION EQUATION

Australia .68 , 2.83 ~2,15
USA (Heckman) 1.15 A 1.35 ~.20

 USA (Dooley) 3.40 4.21 -.81
Canada® | 0.77 o 5.26 -4 .49
West Germany | *10.77 *1.14 R ¥
Holland } 1.99 2.30 -.31
France | ’ .89 102 .13
Spain | | 1.53 2,96 ~1.43
Sweden o 0.2 0.32 . -.03
Hotes:

&. all are evaluated at sample mean values of varishles

b, first row uses equation (C2) to calculate the uncompensated wage
elasticity while the second row uses (C2°y. ‘

c. derived directly from Yakamurs et gl, Table 8,

d. first row uses the vocational training (8V) coefficients, while
the second row uses those for XXX.
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explanation is that the income effect is not large enough in absolute
size to imply a positive substitution effect, ?ra&&ﬁlyy the true
explanation is a combination of a backward bending supply curve and the
lack of the experience wvariable problem. It is unfortunate that the
other four studies - France, §§&in, Sweden and Holland ~ were not able

_ to report hours aguatiﬁﬁsa Tkage four studies used somewhat different
eétim&tiﬁa procedures and would have served as useful checks against the

elasticities reported in Table 5.

Before concluding that iabéur‘suppiy is in §act elastic, it should
be remembered that the woman's wﬁga %&éiah&es qsaﬁ é&@ gross of income
tax in all studies except the West Gérm&n éae.’Thé coefficients used in
these calculations are therefore systematically unﬁeratatﬁdﬁs as are the

wage elasticitiss’.

of t&esa five studies, three cover countries with income taxation
systems which either require married couples to file joint income tax
returns (West Germany) or gr@vide’im§amaivas for couples to do so (USA)
while in the other two countries — Australia and Canada - it is
mandatory for individuals to £ils separately. With progressive income
tax regimes, labour supply elasticity estimetes based on ZroSs wage
variables will be lower with Joint £iling since joint filing i§{§ika3y
to lead to higher -effective marginal tax rates for the femzle spouse

than does a&y&:&te,filing3,
5.2 Participation ‘Elasticities’

As can be seen from equations (13) to (18), the uncompensated own
- wage elasticities of participation are highly sensitive to the sample
participation rates, either directly ~ equatioms {14} and (16) ~ or

indirectly - equstions (13) and (15). Given the range of participation
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rates presented in Table 1, considerable variétié§ i$ to be expected in
the country-specific elaatiéit§xa$éimatés px&segted in thé éaccnﬁ part
of Table 5. Furthar,iit is expécte@ that the method of income tax filing
will have a2 more pronounced effect here than itidbéé in the hours
decision. In those countries inm which j@intﬁfiiingvig‘m&mdaﬁary or

g, the effective marginal tax rate faced by & married woman

homman
contemplating employment is iikgly to be higher, ceterus paribus, than
if filing was separate; consequently the éfsﬁ@ wag& éiasticity of
participatign is expected to be lower in countries with joint filing.
Given the disparities in thg}participatimn rates and tax arrangements

across countries, it is surprising that there is not much more variation

in the figures presented in Table S.
5.3 Comparison with Previous Estimates of the Hours Elasticities

Second generation static labour supply models is 2 generic term
covering empirical dévelopméﬁﬁa designed ﬁa’aﬁera@me the prabi&mg’u}k
inherent in first generation static 1éheur’$§§piy mgdelﬁz problems such
as systematic missing data, data bunching and gééaré£i§ géihﬁc
appﬁﬁashes to econometric issues. &ltha&gh.&rgmégly the deminénﬁ
approach, Heckman's is not the aniy second geﬁéé&tian &5@81 %ﬁich c&ﬁl@
be applied in this scenafiég i;é;'CES$SM$@€tiQn&iﬁéa§& sete with neither
longitudinal data nor expenditure dats and with gé specific direct
utility function assumed. Appendix B, which is bésad on Killingsworth
Table 4.1, detalls the various estimation procedures which have been
applied to this specific scenaric. A more comprehensive survey of all

estimation tecﬁﬁiqueg'c&ﬁ be found in Wales and Woodland (19805.

Within the second generstion procedures discussed in Appendix -3
there are two distinct subsets; those which restrict the supply function

to be continuous and those which do not. Procedures VII to X allow for
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discontinuities in the supply function, and so elasticities derived from
these procedures sre expected to be lower than those éeziveékfxam

procedures 1II to VI.

Table & presents praceﬁugﬂ*specific average wage and income
“elastieiti&s for the hours eqna;ian. Although the number of studies im
each procedure is small, several points emerge. Sirstiy, the sscond
generation procedures, i.e. procedures III -~ VEEIIQQ indicate that
laésur supply is elastigllg by contrast the first generastion estimates
suggest that supply is inelastic: cléariy, first generation studies lead

to downward bilased estimates,

The elasticities for procedures VII and VIII are lower than those
from the other second generation procedures, Apparently, it is important
to allow for discontinuities in supply, otherwise the responsiveness of

female labour to chaﬁges in wages will be somewhat oversstimated.

6, Conclusion

Sample selectivity biss is clearly an important issue when
estimating diﬁ&ggregaﬁa labour supply functions for married women. This
. cross—country comparison of estimates of female labour supply parameters
demonstrates that agmple selectivity blas is & ﬁemmsﬁ problem in the
hours functicn, a1£§9ugh it appears not to be such & problem in the
market wage function. Heckman's procedure has led to fresh insights.
Previous research using first generation models of labour supply have
produced blased estimates af the structursl parameters of interest and
have resulted in underestimates of compensated and uncompensated WARE
elasticities of labour supply. Correcting for sample selectivity bias
has typically resulted in supply elasticities which indicate that supply

is in fact elastic, although usually close to unity:; the only exception



Procedure®

LR )

11 (s

11T (&)

w3

v (1)

Vi (7))
LVER D
VIR T

VIII (3)

Hotess

: Tﬁh'}'e 83

Wage
Uncompen—~ Compean-
sated sated
L N - 5 .
{.16, .80} (.21, .48}
.37 .38
(.06,1.24) .  (.06,1.50)
143 L. 45
{~.44 3,50 {.536,3.80)
6.17 6.17
{1.46,14.79) {1.48,14.79)
4. 47 4. 457
3,19 3.02
{2.3044.50)- 12.18,6.91)
. .2.06 : 2.15
{ .19,7.733 {(.07,7.73)
1.80 2.06
{1.08,4.50) . {1.28,5.64)
.07 S18
{(~.28,+.64)

{~,26,+,81)

Hours Elasticities.by Procedure®:®

Income

.08 .
{(~.06,+.286)

-, 02
{(~.05,+.01)

& . i
{(—.19,+.48)

0

(.02, 0)

o

~. 14
{—.4%, 0}

=210
(—.20, O

-~ 26

{118, ~. 0%

~.11
{=.17,~.043

&. A1l ﬁigﬁrés are simple averages from the number

of studies using the procedure. All are derived
from Killingsworth Table 4.1 except for VIIR,
which was derived from the present study. The
Canadian elasticities are included in VIII.
b. Figures in parentheses in the body of the table
‘ irdicate the minimum and maximum values reported.

c. Figures in parentheses in this column indicate the

number of studies reported.



14 S . .

being Canada, where negative wage elasticities were estimated but for
which there are differing intaxggﬁtaiiﬁns of the results obtsined. By
contrast researchers using first generation models typically concluded

that supply was very inelastic,

Despite considersble inter-country varistions both in labour force
participation rates and the fafm&iatisns of key variables, there is
substantial consistency in the results reported. Rates of return to
schooling are remarkably similsr scross all countries, as are rates of
return to previous labour market &xgérienceﬁ although not all studies
were able to include z direct measure of this latter variable in their
analyses. Young children have a significant impact on both participation
and hours of supply, even in countries with relatively high

participation rates such as Sweden and Australia.

Given the substantial variations in both labour force
participation rates and the formulations of key wvariables, it is
surprising that there is such & higﬁ'dagzee of gimilaricy in these
results, especiaslly given the lack of discussion of country-specific

institutional factors and their impact on labour supply decisions.

The ﬁthéz function of interest, the reservation wage function, has
received scant attention. Typiecally, its importance is acknowledged gé
the theoretical level but it is not examined in empirical work: of thé
studies discussed, Ross (1986) is the only one which attempts to
estimate @gu&tiaﬁ<{2}, Even if the reservation wage function is not
identified (see footnote 2}, some insights can be gleaned from
inspection of the estimated coefficients of egustions (13 amﬁ {33,
provided that the latter is estimated. For example, equation (4)
indicates that if & variable is expected to affect the reservation wage

(equation 2) but not the offered wage (equation 1}, then if that



variable {(e.g. spouse’s income, young children} is significant in the
hours function (equation 3} it follows that the coefficient in the

reservation wage function should be proportional to that in the hours

1z

function™ and should also be significant. Further, for those variahbles

expected to influence both wage functions, the combination of a
" significant coefficient in the offered wage function and an

insignificant coefficient in the hours function indicates that the

e

cosfficient in the reservation wage function is of equal sign and

magnitude to that in the offered wags.

There would appear to be three priority areas for attention in
empirical research on labour supply in this gaangrialgz an inter-gountry
study of the impact of institutional factors, unemployment modeliing,
and estimation of the reservation wage function. Further research on
each of these areas would enable even further insighte into the lsbour

market behaviour of married women throughout the world.
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FOOTNOZES

1. In addition to the Heckman refsrences ahove, see alsc Heckman,
Killingsworth and MaCurdy 1981, Pp 106112, and Killingsworth 1982,

chapter &, as well &5 any of the studies referred to in this paper.

2. Provided there is one, but oply one, variable in X, not in ng
isuecesafui estimation of all three gguations in the system requires
only that the hours eguation and the offered wage &énatien can be
estimated. This is so since once estimates of » and § are obtained g
can be uniquely derived. If there is more than one variable in £,
not in X . as is potentially the case, then multiple estimates for g
would be obtained and the reservation waga ﬁg could not be
identified. In this case, researchers tend to present sstimstes for
(1} and (3) and pay scant attention to (2). Of the studlies covered
in this survey, none apart from my own explicitly discusses

estimates of (23.

3. As has already been mentioned, although & random sample of working

women is used it is not 2 random sample of all women,

4. I am grateful to Ernestine Gross for explanation of the West German

education system.

3. &lthough the formulation reported here imputes all return on
experience to the last five vears, when a variable capturing all
previous work experience was used the rate of return was even

higher, at 15%; see Ross, 1986,

6. Denoting 4, as the true cosfficient (i.e, that relating to the net

wage), and & as the observed coefficient {i.e. that relating to the



7.

8.

9‘

10.

ii.

12,

13.
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gross wage), it can be shown that 3 =« éfilwta}ﬁ where ta:is the

sverage taw rate.

The true uncompensated own wage elasticity of hours is .

(dHr/Hr)/ (dNW/NW), where NW denﬂtasktﬁe net wage. However, the
estimate of this elasticity derived here is {dBr /Hr)/ (dGW/GW), where
GW denotes the gross wage. ﬁenaiing the marginal tax rate as t,. and
noting that NW = GW(l-t,) but that dNW = dNW(1~t_ 3}, it follows that
the estimated elasticity differs from the true elasticity by a
factor of (1-t )/(1-t,). With the progressive income tax systems
used in each of the countries in this survey, the alaatiaiﬁy
estimates muat be underestimates since bty > t, will apply iﬁ each

case.

This statement is certainly true for many part~itime workers and,
depending on the slope of the tax schedule, may well apply to most

workers.
Joint filing is slso mandatory in France and Spain.

Note that hours functions were not presented in the studies using IX

and X.

Procedurs VIII does not fit this claim. However apart from the
Canadian study with its negative own wage elasticities, there is
only one other study which used VIII; Cogan (1980) reports positive

but in&laﬁtic elasticities for both white and black women.
From equation {(4), the factor of yzépazti@nality i &.

i.e. when using 8 cross—sectional data base which contains neither

longitudinal panel datas nor expgnditar% data.



APPENDIY A: Definitions of key

DEPENDENT VARIABLES

WAGE {gross of income tax unless
otherwise stated): ‘

Ausé&&iﬁa: ,
Weekly earnings divided by
HOURS {as defined below) '

US4 (Dooley). Cansda:
Annual Eernings divided by
HOURS {as defined below)

USA (Heckman):
Usual hourly wage

West Germany:
Het hourly wage {no more
precise definition given)

France: ;
Annual earnings divided by
annual hours worked

Spadn: . :
_ Not defined, assumed to be
annual earnings divided by
annual hours workesd

Holland:
Weekly earnings divided by
mid-point of reported hours

. TAnge

Sweden: ‘ :
Hourly wage {(no more precise
definition given)

HOURS:

Australis, West Cermany:
Hours worked in survey week

Us4 (PDooley), Canadsa
Boure worked in survey
weektweeks worked in previous
twelve months

US4 (Heckman):
Armual sarnings divided by
usual hourly wage

France, Bpain, Holland, Sweden:
no hours wvariable

i8

wvariahles
INDEPENDENT VARIABLES:

CHILDREN: (number of children in
specified age group)

Australia:
CO4 (aged 0-6},
059 {59}

UBA {Heckmanl:
CO8 1053

USA {(Dooiey):
none used

France:
C25 . {0~28)

Spain:
CT, total number of children

Canada:
LO5 {see USA)
O11 (6-113%
€13 {12~15)
CZ0 {1824 dn seducation)
2T (see Spain)

Heegt Germany:
C02 {(0-2)
G35 (3-8}
G668 (6-93 -
€10 (10-14)
018 {15~-38}
Cle {19+

Holland:
0% (see US4
C1l {6-11}
018 (12-13}

Sweden:
CG5 {see USA}
L83 (6~15)



EDUCATION:

Australia, USA (Heckman), France,

Spain, Canada:
$, Years of completed
schooling

USA (Dooley)
&, ms above
8V (=1 1f any vocationsl
training)

West Germany:
81 (=1 if Haupischule)
82 {=1 if Realschule}
8F (=1 if Fachhochechule)
53 (=1 1f Abitur)
SV {as above)

Holland: :
8B {=1 if completed bhasic
primary school only)

SP (=1 if completed extended
primary school)

88 (=1 if completed high
school)

SH (=1 if wocatiomal training

or university degres)

Sweden:
86 (=1 if no more than 6
years of schooling}
86V (=1 1f 6 vears of
schooling and wvocational
training)
59 (=1 if @ vesrs of
schooling}
59V (=1 1if 9 years plus
some vocational training)
57 (=1 if completed high
school or university)

ig
EXPERIENCE:

Australia:
EX5, full-time equivalent
months of experience in
the last five vears

UBA (Heckman)}: V
EXH, number of years in
which woman has worked
six months or more

France:
EXF = age ~ age at first
© job — estimate of length
of time out of the labour
forrce

Spain:
EXS, not clearly defined,
described as ‘years of
experience’

UB4 {(Dovoley):
not svailable, age dusmies
used o

Canadsa:

not available, age at first
marriage used as proxy

West Germany:
not available, no proxy
used

Sweden, Holland:
not availsable, own age and
aumber of children
variables used as proxies
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OTHER IRCOME (gross of tax unless AGE
indicated): ~ :
dustralis
Australis: AGL {=1 if age < 25}
HW, husband’s hourly wage, AGZ (=1 4f 25-34)
OY, other family income per AB3 {s=1 if 35-44)
annum AGH (=1 If 45-54)

, AGR {=1 4if > 543
784 (Heckmanl:

HY, a8z sbhove : Holland
. ABS (=1 if 22-24%
U84 {Dooley): A5G0 (=] 4f 25-29)
PH, husband’s predicted AGT  {=1} if 30-34)
earnings AG8 (=1 if 35-39)
TH, husband’s actusl AGR (=1 if 40-44)
earnings - PH AGL0 (=1 if 45-49)
AG1L (=1 1if 50~54}
France, "Spain : AGR. . (=1 if > 543
Ha, husband's annual :
garnings

0%, {as azbove}

Cenada:
HA, as above
AL, Ffemily asset income
PEFL, = (HA + Al)/persons
in family

West Germanwy: ~
HNE, husband’s net monthly
income

Hollands
PHW, husband’s predicted
hourly wage
07, fas sbove)

Sweden: .
CHL, o= HA % OY {(some tax
ad justment on 0V}
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APPENDIX B: Alternative Procedures Used for Estima&ing
Static Disaggregate Labour Supply Models

There have been a% legst ten different @stimatién’pzocedures
applied to data fittiagbthe scenario outlined in section 2 above.
Killingsw&rth (1983, Table 4.1) surveys eight procedures, and two more
have been introduced in the research discussed in the present paper.
Adopting the terminology used by Killingsworth, the ten procedures are
denoted here sequentially as Procedure I to Procedure X. Readers are
referred to KiiiingsWﬁfaﬁ ~ see especially his discussion of Table 4.1

at pages 149~161 - for further information on procedures I to VIII.

As Killingsworth notes, procedures I and 1T are the first
generation methods, procedure 7TI1 is the Tobit approach, while procedure
1V uses & linear participation likelihood fuﬁctiﬂn¢ ?r@aedmr@ ¥ is a
modified tobit likelihood function approach, while procedure VI is
Heckmsn’s tobit (or Heckit; Killingsworth p 1553, ?r@aedﬁre ¥IT is the
standard Heckman method, snd procedure VIII is a wariation on the
Heckmsn method in which an imputed wage is used in place of the

determinants of the wage in the hours function.

?xaﬂedﬁrﬁs 1% and ¥ have been introduced since the Killingsworth
survey. Procedure IX uses the Heckman procedure tﬁ’éﬁrrect for sample
selectivity bias in the wage eguation but then re—estimates the
participation function using the imputed wage as & regressor in place of
its determinants. Procedure ¥ differs from proceduge IX in two reépect@;
logit analysis is used in place of probit snalysis and the natursl log
of the imputed wage is used in the re~estimation of the likelihood
function. Ho author using either of these Lwo procedures presents an

hours function.
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APPENDIZ C: Estimation Formulse for the Wage and Income Elasticitiss

Six different elasticities are reported in the text; the
uncompensgated own wage elasticity of hours, the compensated own wage
elasticity of hours, the income elasticity of hours, the uncompensated
own wage elasticity of ?arti@ip&tiom, the Qempanéateé own wage
éiagtisity of participation, and the income elasticity of participation.
In the text, point elasticities are presented and have been calculated
using sample mean values of all relevant variables. The formulae used
are set out below.

I Hours Egustion
(1) Uncompensated Own Wage Elssticity of Hours (denoted L)

Lyqpw = Z_change in hours
I change in wage

= d{Hours)fHours
d{Wage} Wage

= d{Hour) .Wage {CL)
d{¥Wage}.Houyr

Denoting hourly wages by W, hours of work by H, vears of schooling
by 8, the natural log of ¥ by W, then by applying the product rule of
differentiation and noting that din(x) = {dx)/x, the uncompensated own

wage elasticity Eﬁgg can be rewritten as

Dy < dH.85.W

d8 4W H
- gH.dS .1
ds dv B
= 8g.l .1 (c2)

For those studies which reported an experience variable, thé
elagsticity was also calculated replacing ug and d¢ by op and dg

respectively, i.e.
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zggw b ﬁ@“éwfmw (32’3

1
ﬁg g

(ii) Income Elasticity of Hours (Tgy)

Following Kiziingﬁwwrthﬁ~{nﬁ%ﬁ to Table 4.3, p 19%)

By = Wo-dii_
DHI

- wge§ﬁz (83)

(iii} Compensated Own Wage Elasticity of Hours
P g 3

This is just the uncompensated wage elazsticity less the incoms

elasticity, i.e.

= {CZ) - (C3)

11, Participation Function

(i) Uncompensated Own Wage Elasticity of Participation {E@vw}

gyuw'ﬁ,z change in participstion probability
Z change in hourly wage

= diprobabilicty)/probabilitcy
di{wage)/wage

= di{probability}. wage {C4)
d{wage} probabilicy

4s indicated in the text four variations on this formula arve
needed; one for the probit function, one for the logit function, and
country-specific ones for both Sweden and Holland. Each is discussed in

Lurn.
{i.2). the probit function

Using the chain rule, and dencting the participation probability

by p. Eygg becomes

Eyﬁg = dp.d5. ¥
48 W 5
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As noted in the text the marginal impact of & variable on the

paftiﬂiﬁétiﬁn'pro%&biiiéy, i.e. dpy/d¥s, is non-linear and individual-

3
_specific. For the ngh regressor and the gth individual,
ﬁﬁif’éxj i {dﬁifdzi}a{ﬁzifﬁ}:j}
= EED e (C6)

where £{Z;) is the density of a standard normal variable Z;
[= “{@fﬁhh}jgg‘zhi}’ and {éjgﬁ%h?fz} is the probit coefficient for Xi.
But £(2;) is equal to (hy.p;). gsybstituting (C6} into (C4), the

elasticity becomes

Ty = dgopsr 9801
é*‘g 141

= by Ldglopn P fag (C7)
£i.by. logit function

Here &gfdxj = (1 ~ p).p, and so the éiaaﬁiaity bedomes

Tpyyg = (1-p) s+ (Bglopy*/®) 1.1

= (1~p). Ciglogy " g (c8)

'3

{(i.cy. Sweden

The Swedish study used the imputed hourly wage, denoted PW, as a
regressor in the probit functiom. Substituting (C6) directly into (C4),

snd after re-arrangement, the elasticity becomes

k)

Doy = - PW. (opyl opp, ™) (cs}

(i.dy., Holland
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The dutch study used the natural log of the impmteé WAEE, dencted

LW here, as & regressor in the logit function. The elasticity now

hecomas

Loy = (180« Cpgl o' (c10)

(ii) Income elasticity of participation {Eyz}

7o maintain comparability with the income elasticity of hours,

this formula is

; ' /2
E?H:E e wgshesﬁ»{ﬁgzgﬁhh ) {Cll}

(iii) Compensated Own Wage Elasticity of Participation (E?CW}

This is the uncompensated elastlcity adjusted for the income

elasticity, i.e.

Epew = Tpuw ~ Lpy1 (ciz)

EPCW will therefore have four variations, one for each variation
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