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Abstr act
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1 | nt roducti on

Thi s paper exam nes t he | i nkage between t he | evel of education
and subsequent time spent working. As one m ght expect, a
nmut ual | y-reinforcing correlationis found both theoretically and
enpirically. In additionto beinginterestinginits own right
because of its inplications for educati on and enpl oynent polici es,
the finding that education and work decisions are nutually
reinforcing has at |east three inportant inplications.

First, it casts doubt on the applicability of the "wealth-
maxi m zi ng" nodel s of human capi tal accumnul ati on. Econom c nodel s
whi ch i ncor porate human capital creation have becone i ncreasi ngly
conmmon over the past decade. Most of these nodels have been
sinplifiedby assumingthat leisuretineisfixed.? By ignoringthe
choi ce bet ween work and | ei sure t hese weal t h- maxi m zi ng (as opposed
toutility-maximzing) nodel s focus excl usi vel y on t he choi ce bet ween
wor k and education. Theresultsinthis paper, however, decisively
reject the notionthat the work/training choiceisindependent of the
wor k/ | ei sure choi ce. Mreover, recent research has shown t hat t he
i nt er dependency bet ween t he wor k/ trai ni ng and wor k/ | ei sure choi ces
may be i nportant i n sone anal yses. Trostel (1993) found that the
i nt er dependency bet ween human capi tal i nvest ment and subsequent wor k
i s crucial inthe debate over the extent that taxation affects human

capital accumulation. Simlarly, Stokey and Rebel o (1995) found t hat

Apartial list of these studies is Lucas (1988, 1993), Lord
(1989), Becker et al. (1990), King and Rebel o (1990), Davi es and
Whal | ey (1991), Tanmura (1991), Ehrlich and Lui (1991), Jones and
Manuel I'i (1992), A onmand Ravi kumar (1992, 1997), Nerl ove et al.
(1993), Mulligan and Sal a-i-Martin (1993), Cabal | € and Sant os (1993),
Barro and Sal a-i-Martin (1995), De Gregorio (1996), M no (1996),
Dupor et al. (1996), Kaplow (1996), Steurle (1996), Agell and
Lommer ud (1997), Perroni (1997), Kim(1998), Lin (1998), and Lord and
Rangazas (1998).
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thi s i nterdependency may be cruci al i nthe debate over the extent
t hat taxation affects economic growth.? These earlier results
coupled with the findings in this paper show that the frequent
sinplifying assunption of constant | eisure can be an inportant
restriction in human capital nodels.

Second, enpirical research on | abor supply® has ignoredthe
i nteraction between t he wor k/ educat i on and wor k/ | ei sure choi ces. The
| evel of education is treated as an exogenous variable in the
estimation of | abour supply elasticities (either explicitly or
inplicitly by splittingthe sanpl e by educationlevel). In other
wor ds, educationisinplicitly assumedto affect the rate of pay, but
not hours of work.4 Inafull life-cycle perspective, however,
education i s endogenously determ ned al ong with hours of work.
Therefore, estinmates of | abour supply el asticities nay be bi ased
and/or inefficient.® To be specific, it islikelythat estimates of
the wage elasticity are understated.?®

Third, enpirical researchontherate of returnto education’

°This is also found in Jones et al. (1993), Mendoza et al.
(1997), and Ml esi-Ferretti and Roubini (1998).

3See Bl undel | and MaCurdy (forthcom ng) for arecent survey of
thisliterature. See alsoKillingsworth (1983), Killingsworth and
Heckman (1986), and Pencavel (1986).

4Thi s point applies not just to structural nodels of | abor
supply, such as Moz (1987), but alsoto difference-in-differences
nodel s, such as Blundell et al. (1998).

5Shaw (1996) makes an anal ogous ar gunment concerning the ef fect
of on-the-job training on estimtes of |abor supply.

5Qur very prelimnary i nvestigation has i ndeed found t hat the
estimat ed | abor supply elasticity is understated when educationis
t aken as exogenous, although not by a | arge anount.

’See Ashenfelter et al. (2000), Card (1995), and Psachar opoul os
(1994) for recent surveys of this literature.
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may al so be bi ased and/ or i nefficient becauseit fails to account for
t he endogenous i nteracti on bet ween educati on and hours worked. 1In
particul ar, studies whi ch use the wage rate as t he dependent vari abl e
typi cally do not account for the endogeni ety of partici pati on and may
t heref ore be subj ect to sanpl e-sel ection bias.® The potential for
sanpl e-sel ection bias is small er i n studi es whi ch use annual ear ni ngs
as t he dependent variabl e, but inthis case endogenous variationin
condi tional hours of work is not accounted for.?®

Thi s paper uses a sinmple two-period nodel to show that
educati on and work choi ces are mutual |l y rei nforci ng under likely
circunstances. This predictionis then supported enpirically using
i ndi vidual -1evel data fromthe U.S. Current Popul ati on Survey, the
British Fam |y Resources Survey, and the I nternational Social Survey
Programme. This conclusionis robust toincludingthe wage rate
directly into the hours equati on.

Specifically, these datasets showt hat, for worki ng-age nen,
one addi ti onal year of education is associated with roughly an
additional 0.9to 1.3 hours of work per week. Not surprisingly, the
correlationis even stronger for wonen. Worki ng-age wonen wor k

roughly 2.1 to 2.4 addi ti onal hours per week for each addi ti onal year

8Thi s sanpl e-sel ection biasisrelatedto, but distinct from
censoring or "conposition” bias, which appears to be very snall [ see,
e.g., Dearden (1999)].

These i ssues have been addressed to a srmall extent inthe rate-
of-returnliterature. For exanple, Ashenfelter and Ham(1979) and
N ckel | (1979) estimate the risk-adjustedrate of returnto education
by accounti ng f or unenpl oynment. Sone studies, e.g., Mncer (1974),
have i ncl uded weeks of work (assumed exogenous) i n their earnings
equations. But it does not appear that these i ssues have been fully
appreci ated. Qur very prelimnary exam nation of this issue suggests
that it causes anon-trivial downward biasinthe estinmated of rate
of return to educati on.
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of schooling. Mst, but not all, of this correlationoccurs onthe
extensive margin, that is, through differences inthe probability of
wor ki ng. For nmen (wonen), the probability of workingincreases by
roughly 1.6 to 2.6 (3.4 to 3.8) percentage points per year of
education. Asignificant negative correl ati on between educati on and
unenpl oyment is an i nportant part of the story; but nost of the
correl ati on bet ween educat i on and enpl oynent cones fromt he negative
correl ati on bet ween educati on and | abor-force participation. For
wor ki ng-age nmen (wonmen), an additional year of education is
associatedwitha0.8to 1.5 (3.1to 3.5) percentage point | ower
probability of being out of thelabor force. Mreover, owingtothe
| ar ge sanpl e si zes, these effects are very preci sely estimated. And,
al though thereis afair anount of variationinthese correlations
across 27 countries inthe International Social Survey Programme, the
sane general pattern is found in practically every country.

Bef ore proceeding to the anal ysis it should be acknow edged
t hat many of the findings of this study areinplicit inmmany earlier
studies. The idea that educati on and work choices are nmutual ly
i nt erdependent ex ante is clearly denonstrated in Blinder and Wi ss
(1976) .1 The original contributionof thetheory presentedinthe
next sectionis that the interdependence between educati on and work
choices is exanmi ned explicitly and in depth. Mor eover, the
specification of human capital is nore general in an inportant
di mensi on t han t hose used i n previ ous t heoretical work. Apositive

enpirical correl ati on bet ween educati on and wor k has al so been shown

See al so Ghez and Becker (1975), Hecknman (1976), Ryder et al.
(1976), Weiss and Gronau (1981), Killingsworth (1983), and
Killingsworth and Heckman (1986).
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previously.'* The previous enpirical work, however, did not
explicitly exploretheinteracti on between schooling and | abour
supply (this interactionwas not the primary focusinthe earlier
wor k). In other words, although the interaction between years of
educati on and subsequent hours of work has been i ndi cated i n previous
t heoretical and enpirical work, thisisthefirst study to explore

it, and its inplications, in depth.
2 Theory

2.1 The Mbdel

The basic intuition can be shown nost easily in atwo-period
nodel with no uncertainty. Atwo-periodframework sinplifiesthe
anal ysi s considerably, but it is sufficient to nodel the essence of
the decisions to work and to invest in human capital from
education.* lgnoringuncertainty alsosinplifiesthe analysis,
particul arly because it is not cl ear howinvest nent i n human capit al

isuncertain.® The focusisrestrictedto human capital fromf ornal

1See, e.g., Mncer (1974), Ghez and Becker (1975), Pencavel
(1986), Killingsworth and Heckman (1986), Eckstei n and Wl pin (1989),
Becker (1993), Rios-Rull (1993), Card (1994), Phel ps and Zoega
(1997), and Bl au (1998).

2The i nportant restrictioninposedinatwo-periodframeworkis
hat it does not capture potential intertenporal substitution of
ei sure wi thin each period. As w || becone apparent bel ow, except
or inaspecial case, the opportunity cost of |ei sure changes over
i me as t he hunman capi tal stock evol ves, which creates an i ncentive
tosubstituteleisureintertenporally. This possibility reinforces
t he mut ual rei nforcenment of human capital and work deci si ons shown
bel ow.

t
|
f
t

Bt is not even clear that investnment in human capital is
ri sky. There is considerabl e evidence that i nvestment i n education
reduces i ncone ri sk by reduci ng t he probability of unenpl oynent.
This evidence is surveyed in Trostel, Perroni, and Wal ker (1998).
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educati on because of the | ack of data on on-the-job training.
Mor eover, educationis likely to bethe nost i nportant type of human
capital for nmost workers.

| ndi vi dual s are assunmed t o be endowed wi th one unit of tine per
period, t, whichis allocated anong three alternatives: working, |,

schooling, s, and |eisure, R Thus the tinme constraint is
(1) 1/ 1, +s, +R, t =1, 2.

As nmentioned earlier, nore often than not, nodel s wi t h hunman capi t al

accunul ati on have been sinplified by assunming R is constant.
Time al | ocated to schoolinginthe first period produces human

capital, H, which increases earnings fromworkinginthe second

period. Thus the wage rate, w, in the second period is
(2) W, = H(sy)wi, H(0) / 1.

Human capi tal production is assunmed to be governed by a sinple

i soelastic function:
(3) H(s) = NsF, 1>F >0,

where Nreflects learning ability, and F measures thereturns to
scal e i n produci ng hunman capital. To produce aninterior solution
(i.e., I4 s;>0), dimnishingreturns in human capital production
i s assuned.

It iswrth enphasizingthat thefirst periodinthis nodel is
not just the schooling age, but istheentirefirst half of economc

life. Thus the assunption of aninterior solutionis not at odds

“Non-time i nputs in the production of human capital are not
inportant in this context and for sinmplicity are ignored.
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with the fact that nost young peopleinitially specialize conpletely
i n produci ng human capital. Full-tinme schooling ends | ong before
m ddl e age. Simlarly, the second periodinthis nodel is not just
t he wor ki ng age. The second period al so i ncludes retirenent age, and
variationinthe age of retirenment i s one of the ways that work can
vary in the second period.

A frictionless financial market is assunmed which all ows
i ndi vidual s to save or borrowat rater inthe first period. An
initial financial endowrent, e, is assuned. Bequests are ignored (or
ecanbeinterpretedastheinitial endowment | ess the present val ue

of the future bequest). Thus the budget constraint is
(4) (1+r)e + (L+r)wl; + wl, = (1+r)c, - cy,

where c i s consunption per period.

Uility, U isafunctionof consunptionand]|eisurein each
period. Human capital producedinthefirst periodis assunedto
i ncrease the productivity of | eisure, v, inthe second period. Thus

the utility function is
(5) U= U(Cl’C21 Rl’V(H) R2)(1+D) l_t! V(l) / 11

where Distherate of puretine preference. v(H) is assunedto be

a simple isoelastic function:

(6) v(H) = H, 1%$™"%o0.

nmeasures the | eisure-productivity returns to human capital.
Most nodel | i ng of hurman capital ignoresits potential inpact on
the productivity of leisuretime (i.e., " =0and v(H /1), but

there are a fewexceptions. Inparticular, beginningwth Heckman
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(1976), * human capi tal has sonmeti mes been assuned to affect the
productivity of I eisureinthe same proportionthat it affects the
productivity of work (i.e., " =21andv(H) /ZH). This "neutral"
speci fication of human capital, however, may be noless restrictive
t han t he usual specification. Inother words, neither of the speci al
cases usedintheliterature appears particularly likely. It does
seeml i kely that human capital will affect the productivity of
leisuretinetosone extent. Indeed, Mchael (1972) provi des sone
enpi rical evidence that education affects the productivity of
| eisure. But it seens unlikely that human capital affects the
productivity of work and | ei sure inthe same proportion. Because
there is much | ess scope for specialization, limts on |eisure
productivity seem nmuch nore likely than limts on work
productivity. ® Moreover, the extent that human capital affects the
productivity of |l eisureis crucial for theinteraction between human

capi tal and hours of work. Thus a general specificationis assuned.

2.2 The Equilibrium Rel ati onship between Educati on and Work

The equi li briumrel ati onshi p bet ween i nvest ment in educati on
and expect ed future hours of work can be easily deduced fromt he
first-order conditions of theindividual's optim zation problem
(assum ng, of course, that the budget constraint i s conti nuous).
Speci fically, maxi m zing (5) by the choices of ¢4, €, s, 14, and |,

(s, is obviously zero and for brevity isignored) subject to (1) -

®More recently, Killingsworth and Heckman (1986), Rebel o
(1991), Stokey and Rebel o (1995), Mendoza et al. (1997), Otigueira
and Santos (1997), and Ml esi-Ferretti and Roubi ni (1998) have used
this specification.

6Becker (1965) nmkes a this argunent in a simlar context.



(4) and (6) yields the followng first-order conditions:

(7.1) MW Mc, - 8(1+r) = 0,

(7.2) (1+D) -*MU/ Mc, - 8 = 0,

(7.3) - MU MR, + (1+D)-*"FN'"s"™R,MU MR, + 8FNsFw , = 0,
(7.4) - MU M, + 8(1+r)w = 0,

(7.5) - (1+D) -*vMU MR, + 8wH = 0,

(7.6) (1+r)e + (1+4r)WM, + wHl , - (1+4r)c,; - c, = 0O,

where 8 i s the shadowval ue of weal th, and the tine subscripts have
been I eft off of s and wand are understoodto be their first-period
val ues.

Combi ning first-order conditions (7.3) - (7.5) shows the

equi libriumrel ati onshi p between educati on and work:
(8) s = [EN(CIo(1-")+") 7 (1+4r) ]V (EF,

Thi s equati on reveal s that the rel ati onshi p bet ween educati on and
future work i s weakly positive. Unless human capital fromeducation
affects the productivity of |eisuretine andthe productivity of work
time proportionately (i.e., ""=1), thereis apositiverelationship
bet ween educati on and work. Moreover, this relationship is
i ndependent of preferences about work, consunption, and di scounti ng.
Equati on (8) shows a no-arbitrage condition rather than a preference
rel ati onshi p.

The intuition for this result is straightforward. First

consi der the typical specification (' =0). Conbiningfirst-order
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conditions (7.3) and (7.4) shows that the marginal return on
investnent ineducationis equatedtotherate of return on financi al

assets:

(9) FNsF1 , = 1+r.

Thi s equation shows that | , affects the rate of return oninvestnent
i n human capital. Expected future hours of workistheutilization
rate of human capital. Thus | ,directly affects therate of return
on investment in human capital and the incentive to invest in
educati on.

When t he productivity of |eisureis affected by human capital,
however, increases inwork increase the market utilization of human
capital whil e decreasingits nonmarket utilization. Inthe neutral
specification (" = 1) where human capital is utilized in both
sectors proportionately, the overall utilization of human capital is
unaf fected by future work, thus s and |, are i ndependent. This
i ndependence property nakes t he neutral speci al case nmuch easier to
anal yze than t he general case. Thusit is a somewhat comon si npl e

alternative to weal th-maxi m zi ng specification.

2.3 The Effect of Education on Subsequent Work

At first glanceit m ght seemthat the effect of educati on on
subsequent | abor supply is anmbi guous. [|nvestnent i n human capit al
i ncreases the wage rate, and i ncreases in the wage rate produce
opposi ng i ncone and substitution effects on hours of work. The
hi gher wage rate, however, is only part of the story of how
i nvestnment in education affects later |abor supply.

Toillustrate the way t hat education af fects hours of work, s
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is treated as an exogenous paraneter inthis section. The anal ysis
in this section is sinplified considerably by inposing the

sinplifying assunptions that human capital does not affect the

productivity of leisure (i.e., the typical specificationwhere"

0), andthat utility is separableinits four arguments (i.e., u;;
ouai 0j).

The | abor supply response to education, dl ,/ds, is derived by
totally differentiating the first-order conditions of the
i ndividual's optim zation problemwith s treated as exogenous.
Totally differentiating (7.1) - (7.2) and (7.4) - (7.6), applying
Cramer's Rule, and sinplifying yields

dl ; _ 8FNsFIwWU [ (1+D+(1+r)2) Uy + (1+41)2wU.]

ds (1+D) *J*

HWP U2 Ul FNs™ 1, - (1+1)]
(1+D) *J* '

(10)

where *J* is the determ nant of the bordered Hessian matrix
associatedwith the maxi m zati on problem If sis at its optinal
val ue, then the second expressionin (10) is zero (see FOC(7.3) and
(7.4)). The second-order condition requires that *J* > 0, thus
dl ,/ds > 0.

The | abor - suppl y responses to t he wage rat e and i ncone (i.e.,
dl ,/dwand dl ,/ de) can be derived i n an anal ogous nmanner. Conpari ng
theterms inthese equationstotheternsinequation (10) reveals
that s affects |, in four ways. |In fact, equation (10) can be

rewritten as

%l,_ g 4 BFHW(1+1)2%, O/(FH, - (1+41)s)

(11)
%ds (1+D) | ,*J3* e
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where O" > 0 is the conpensated static wage el asticity of |abor
supply, and O' <0 is theinconeelasticity of | abor supply. The
four terms in (11) correspond to the four ternms in (10).

Equation (11) reveal s that the way educati on affects | abor
supply is not sinply that it causes opposi ng i ncorme and substitution
effects froma hi gher wage rate. The hi gher wage rate inthe second
peri od does cause t he usual static substitutionandincone effects
(thesearethefirst andthirdterns). Education al so causes two
addi tional effects. First, schoolingreduces earningsinthefirst
period. Thus thereis anegativeincone effect inthefirst period
(thisisthefourthtern). Wiensis optinmally chosenthe two incone
effects exactly of f set each ot her (because the margi nal return equal s
t he margi nal cost). Second, the hi gher wage i nthe second peri od
relative to the first period also induces an intertenporal
substitution effect toward nore work i nthe second period (thisis
t he second term . Thus, equation (11) shows that whensis at its
opti mal I evel, s induces two unanbi guous substitutioneffectsonl ,
(assum ng, of course, that human capital affects the productivity of

| eisure less than it affects the productivity of work).

3 Evi dence

The previ ous section denonstrated that educati on and work

deci sions are (weakly) nutually reinforcing. It is unclear, however,

"Thi s can be shown by conparing dl ,/ds to dl ,/dT", where dT" /
d(wWo/ W) | guegs=o- 10 fact, dl ,/ds and dl ,/dT are very simlar. They
bot h i nduce static substitutioneffects, offsetting static incone
effects, and anintertenporal substitutioneffect. |n other words,
the effect of education on work is conceptually simlar to an
intertenporal substitutionof Iife-cyclelabor supply (notethat this
isintertenporal substitutionis over, say, 25 year periods and not
annual peri ods as enphasi zed inthe real business cycleliterature).
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if thisresult and its potential inplications discussed inthe
| ntroduction are econom cally inportant. Thus, the economc

i mportance of this theoretical result is investigated bel ow.

3.1 The Data

We use three |l arge mi cro datasets: the 1991 nerged out goi ng
rotation group file of the U S CQurrent Popul ati on Survey, CPS (1991
was t he | ast year that educati on was neasured as years of schooling
as opposed to a credential - based measure); the pool ed 1994-98 British
Fam | y Resources Survey, FRS;!® and t he pool ed 1989-95 I nt er nat i onal
Soci al Survey Programme, | SSP. The I SSPi s a conti nui ng annual set
of cross-national surveys covering vari ous soci al research topi cs.
It contains conparabl e data from33 countries (27 of these have
conpl ete | abor-mar ket data) over the period 1985 t hrough 1995,
al t hough many of the countries participatedonlyinafewof the
| ater years. Datafromthe years prior to 1989 were not used because
they | acked conplete information on |abor force participation.

All sanples arerestrictedto those aged 25to0 64 i ncl usive,
not in school, not self-enployed, with | ess than 21 years of
educati on, and wi t hout m ssing infornmation on education or | abor
force status. Table 1 gives the nost rel evant sunmary statistics for
the three datasets. Tables 2 and 3 give the summary statistics for
t he individual countries in the | SSP.

Toillustrate the basic educati on-work correl ati ons, the three

8The FRSis a | arge conti nuous survey of British househol ds
adm ni stered by the (U K.) Departnment of Social Security and is
desi gned f or tax and soci al security analysis. It contains high-
gqual ity data on all sources of i ncome. See Departnment of Soci al
Security (1997).
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dat asets are col | apsed by the | evel of education. Figures 1 and 2
showthe rawcorrel ati on between (unconditional) weekly hours of work
and educati on for nen and wonen. Figures 3and 4 illustrate theraw
rel ati onshi p bet ween school i ng and weekl y hours of work condi tional
on bei ng enpl oyed. And Figures 5 and 6 showthe rawcorrel ation
bet ween wor ki ng rat es and years of schooling for nen and wonen.
These figures reveal a positiverawcorrel ation between educati on and
| abor supply. That is, theideathat educati on and work are nmutual |y
reinforcingis foundintheunconditioneddata. Thisideais now

formally tested on the mcro data.

3.2 The Correlation Between Educati on and Wbrk

Hours of work are truncated at zero, thus OLS resi dual s are
non-normal and the coefficient estimtes can be biased and
i nconsistent. Thus atobit procedureis used.! Tobit esti mates of
the correl ati on between educati on and weekly hours of work are
reported at the left of Table 4.20 The results confirmthe
t heoretical prediction andthe inpressionshowinFigures 1and 2.
They reveal a precisely-estimated positive correlation between
educati on and work. The | argest correlations inthethree datasets
arefoundinthe U S. CPS. For nmen (wonen), each year of educati on
is associ ated with an addi tional 1.35 (2.36) hours of work per week.

The smal | est correl ati ons occur inthe G B. FRS, where each year of

We woul d have preferred to use a Heckman t wo- st age appr oach,
but we have been unabl e to fi nd exogenous vari abl es i n our dat asets
to separately identify the selection equation.

ln all the regressions in Table 4 there are unreported
controls for a fourth-order age polynom al and for: race and
interviewnmonthinthe CPS, each of the 51 interviewnonthsinthe
FRS, and each year in each country in the | SSP.
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education is associated wi th an addi ti onal 0.87 (2.09) hours of work
per week. The correlations inthe pooled|SSP are closer tothat in
Britain. Inadditionto beinghighly statistically significant,
these correl ati ons are econom cal |y huge. These coefficients are
bet ween 2. 6%t o 3. 8%o0f t he sanpl e neans for nen, and bet ween 10%t o
11. 9%of t he sanpl e means for wonen. That i s, one addi ti onal year
of educationis associated with about 3% (11% nore work for nmen
(wonen) .

Tobit estimates of the correl ati on bet ween educati on and weekly
hours of work for the separate countriesinthe | SSParereportedin
Table 5.2 Although there is a fair anount of variation in the
coefficients across the countries, they showthe sanme general
pattern. The esti mated coefficient on educationis positive and
statistically significant at the 99%l evel in 23 of the 27 countries
for men, and in 25 countries for wonen. Japanistheonly country
whi ch does not display a statistically-significant positive
correlation for either men or wonen. This table reveal s that
positive correl ati on bet ween educati on and wor k ener ges despite w de
variationinthe degree of econom c devel opnment, culture, | abor
mar ket policies, etc.

It nmust be enphasi zed, however, that the esti nmated coefficient
of school i ng on wor k shoul d not be i nterpreted as a causal effect.
The | evel of education is predeterm ned when wor k deci sions are
observed (except for perhaps an extrenely small proportion of
observations). But, as stressed earlier, thelevel of educationis

not exogenous inafull Iife-cycle perspective. bserved | evel s of

2I'There are unreported controls for a fourth-order age
pol ynom al and for each year.
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work are likely to be very closely correlated with antici pated | evel s
of work, and anti ci pated work shoul d affect the chosen | evel of
education. Thus the coefficient shouldbeinterpreted as estimate

of the equilibriumrelationship, and not the causal effect.??

3.3 The Intensive Margin

Tabl e 4 al soreports OLS estimates of the correl ati on bet ween
condi tional weekly hours of work and educati on. Not surprisingly,
the correlationis nmuch smaller. Inother words, as stressed in
Heckman's (1993) survey of enpirical | abor research, nost of the
action occurs onthe extensive rather thanthe intensive margin.
Condi ti onal on bei ng enpl oyed, each year of educationis associ ated
wi th an additional 0.32 (0.39) hours of work for nen (wonen) inthe
CPS. The correspondi ng nunbers inthe pooled | SSP are snal | er, 0.012
(0.19). Paradoxically, the correspondi ng nunbers i nthe FRS are bot h
much smal | er and nuch | arger. For British nen, therelationshipis
reversed; thereis alarge and statistically-significant negative

correl ati on bet ween educati on and conditi onal hours.?2 But for

22\\¢ al so have run seem ngl y-unrel at ed regressi ons of education
and wor k. These regressions performwel |l and showa very strong
positive correlation between their residuals (indicating that
school i ng and wor k af fect each other). These results do not add any
addi ti onal insight, however, and are not reported. Toisolatethe
causal effect of educati on woul d require atwo-stage instrunental -
vari abl e approach, but it is difficult to conceive of valid
instruments in this context.

2A negative correl ationonthe conditional-hours marginis not
necessarily inconsistent withthe theory and the ot her enpiri cal
correlations. It is possible, perhaps evenlikely, that those which
are subj ect to hi gher unenpl oynent risk and/or norelikelytoretire
early (i.e., thosew th|ess education) will work | onger hours when
enpl oyed. In other words, intertenporal substitutionislikelyto
reduce the correl ati on onthe condition hours margin, possibly enough
tonmake it negative. Onintertenporal substitution of work, see, for
example, Altonji (1986), Ham (1986), and Card (1994).
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British wonen, thereis an even | arger positive correl ati on between
education and conditional hours.

OLS estimates of the correlation between education and
condi ti onal weekly hours of work for the separate countriesinthe
| SSP are gi venin Tabl e 6.2* Again, theresults for theindividual
countries are consistent with those foundinthelarge datasets. The
conditional correl ati ons bet ween work hours and school i ng are nmuch
weaker than t he unconditional correlations. Infact, inmany cases
[11 (7) of the 27 for men (wonen)] thereis anegative correl ation
in the conditional-hours dinension. There is a positive and
statically-significant correlationinonly 9 (10) of the 27 countries
for men (wonen). There are al so afewstatistically-significant
negative correlations (4 for nmen, and 3 for wonen). Overall,
however, thereis nore evidence for a positive correlation. There
are negative correl ations for both nen and woneninonly 3 countries
(conparedto 12 countries that have positive correlations for both
men and wonen). Table 6 al so confirnms that Britainis indeed unusual
inthis dinmension. Boththelargest negative coefficient for nen and

| argest positive coefficient for wonmen occur in Britain.

3.4 The Extensive Margin

Probit esti mates of the correl ati on bet ween enpl oynent and
education are al so presented in Table 4. There is an econom cal |l y-
huge correl ati on bet ween enpl oynent and educati on. For Ameri can men,
one addi ti onal year of educationis associatedw th a 2.0 percent age

poi nt hi gher probability of bei ng enpl oyed. For British nen, the

24There are unreported controls for a fourth-order age
pol ynom al and for each year.
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correspondi ng nunber is 2.6 percentage points. Andinthe pool ed
| SSP, the figureis 1.6 percentage points. For wonen, one additi onal
year of education is associated with a higher probability of
enpl oynent of 3.7 percentage pointsinthe CPS, 3.4 percentage points
in the FRS, and 3.8 percentage points in the pooled | SSP.

Probit estimtes for the individual countriesinthe | SSP are
reported in Table 7. They reveal a simlar picture. For nen
(wonmen), there is a significant positive correlation between
enpl oynment and educationin 24 (26) of the 27 countries. Moreover,
for men (wonen), an extra year of educationis associated with at
| east a one percent age poi nt hi gher probability of enpl oynent i n 20
(26) countri es.

The | ast two colums in Tabl e 4 report the correl ati ons bet ween
unenpl oynent and educati on and bet ween not -i n-t he-I| abor-force and
educati on. These cases showthat nost of the correl ati on bet ween
enpl oynment and school i ng cones fromthe correl ati on bet ween | abor -
force participation and schooling, especially for wonen.

As shown in nunmerous previous studies,? there is a
statistically-significant negative correl ati on between unenpl oyment
and educati on. For nen, an extra year of educationis associ ated
wi t h about a hal f percentage point reductioninthe probability of
unenpl oynent i nthe CPS and pool ed | SSP, and a one per cent age poi nt
reductioninthe FRS. For woren, each year of educati on associ at ed
wi t h about a quarter percentage point reductioninthe probability

of unenpl oynment in all three datasets.

25See, e.g., Mncer (1974, 1993), Ashenfelter and Ham(1979),
Ni ckel | (1979), Becker (1993), Nickell and Bell (1996), and Phel ps
and Zoega (1997).
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There is much nore variationinthe unenpl oynment-schooling
coefficient inthe separate | SSP country probits shown i n Tabl e 8.
But the general patternis consistent withthat foundinthelarge
datasets. Inparticular, the coefficient is negativein 24 of the
27 countries for nmen (and significant in19), andin 22 countries for
worren (and significant in 13 of these). The Philippinesistheonly
country where the correlationis positive for both nen and wonen.
Tabl e 8 al so confirns that i n unenpl oynent di nensi on, unlikein all
the ot her di nensions, the correlations are general |y stronger for nen
t han wonren. The nmen have a | arger negative correlationin 21 of the
27 countries.

The strongest correl ati on bet ween educati on and work occurs in
the not-in-the-Ilabor-force dinension, particularly, and not
surprisingly, for wonen. Each year of schoolingis associatedw th
al. 2, 1.5, and 0.8 percentage point reductioninthe probability of
bei ng out of the | abor force in the CPS, FRS, and pool ed | SSP,
respectively. For wonmen, the negative correl ations are between 3.1
and 3.4 percentage points per year of schooling.

Tabl e 9 reports the correl ati ons between not-i n-the-1abor-force
and educati on for the separate countriesinthe | SSP. For nmen, there
is a negative correlation in every country (and statistically
significant in 18 of the 27 countries). For wonen, the correl ation
is negative in 26 of the 27 countries (and significant in 23 of
t hose). The negative correlationis |larger for wonen than nenin 25

countries.

3.5 Sonme Sensitivity Analysis

Sone brief sensitivity analysis is presented in Table 10.
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Three additional probits are reported to denonstrate that the
positive |link between educati on and work al so operates on the
retirenment di mension. The not-in-the-labor-force probits reported
previously included those classifiedasretired. Part of the reason
for countingretired as not-in-the-Ilabor-forceis dictated by the
data. The FRS does not have a separateretired category. The CPS
measure of retiredis not consistent with the neasures that we use
for weekly hours and not-in-the-labor-force. There are al so sone
anomal ies inthe | SSP measure of retired. But more inportantly, the
classificationof retirement is arbitrary.? For i nstance, nost
ol der women not in the | abor force are not counted as retired
obvi ously because they have not worked recently.

The top rowof Tabl e 10 reports the probits of retirement on
schooling. The coefficient esti mates are negative and si gni fi cant
for men, negative and insignificant for wonen in the | SSP, but
positive and significant for wonmeninthe CPS. As nentioned above,
however, we do have much faithinthe retirenent neasures, especially
for wonen. Thus, inthe second rowof Tabl e 10 we report not-in-the-
| abor-force probits for those aged 50 and above. Presunably this
renoves the arbitrary retirenent distinction. For conparison
pur poses not-in-the-|abor-force probits for those under the age of
50 are presented in the third row. These probits showthat the
correl ati on bet ween school i ng and | abor force participationis higher
for men above the age of 50, confirm ng that the positive |link
bet ween educat i on and work occurs through early retirenent as wel |

as t he ot her di nensi ons. For women, however, the correlationis

26See, e.g., Gustman and Steinneier (2000).
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somewhat weaker for those over 50 inthe FRS and pool ed | SSP, and
essentially the sane for thoseinthe CPS. This obviously suggests
that wonen's education has a large effect on |abor force
participation through child rearing.

Tabl e 10 al so presents two different OLS esti mates of the
correl ati on between educati on and condi ti onal weekly hours of work.
The fourth row reports the correlation which is corrected for
potential censoring at the |l ower end of the hours distribution. For
men, theresults areidentical tothosein Table 4 (wherethereis
no adj ust ment for possi bl e censoring). For wonen, the results,
al t hough not identical, are essentially unchanged.

The fifth row of Table 10 reports the correl ati on between
education and conditional hours of work when controlling for
variationinthe (1 og) hourly wage rate whichis not expl ai ned by
educati on or age. That is, this regressionincludes the residuals
froma (1 og) wage equati on on school i ng and ot her controls. Al though
t he (unreported) coefficient onunexplainedvariationinthe (log)
wage rate i s highly significant, includingthis variable has no
appreci abl e i npact on the coefficient on education.

I n summary, the correlations reportedin Tables 4 - 10 provi de
overwhel m ng evi dence that is consistent with the theoretical
proposition that educati on and work deci sions are strongly nutual |y

rei nforcing.

4 Concl usi on

The presunption that education and work decisions are
i ndependent, ceteris paribus, isinportant: inthelabor supply

literatureit facilitates aninportant exclusionrestrictionthat
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education affects | abor supply onlyviaits effect on wages; inthe
literatureonthereturnto educationit allows unbi ased esti mates
to be obtai ned fromsel ected sanpl es; and it substantially reduces
the extent to which incone taxation di scourages human capit al
accunul ation, and hence the extent to which taxation retards
transitional and/or endogenous grow h.

Thi s paper used a very sinple, but conpelling, nodel (i.e., the
conclusionis not duetothe sinplicity of the nodel) to denonstrate
t hat education and work decisions are likely to be nutually
dependent. That is, optim zing behavior inplies that individuals are
i kely to have positive correl ati ons between i nvestnent i n human
capi tal and work. Mbreover, sinple statistical nodelling across
ext ensi ve mcro datasets strongly supports the theory, and indi cates
that it isanenpiricallyinportant phenomenon. Toillustratethe
order of magnitude involved, the male correlation in the U S.
suggests that a col |l ege degree rel ati ve to a hi gh-school di pl ona has
roughly the sanme correlation with hours of work as being mal e

relative to femnl e.
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Table 1
Descriptive Statistics

N s []1>0 P[ I >0] U NI LF
Men
US CPS 91106 13.12 42.56 0.821 0. 057 0. 122
@B FRS 46864 11. 74 43. 18 0. 745 0. 081 0.173
| SSP 35947 11. 74 43. 36 0.791 0. 065 0. 144
Wonen
Us CPS 109398 12. 95 36. 77 0. 644 0.038 0.318
@B FRS 58424 11. 59 29.75 0.593 0. 042 0. 365
| SSP 45444 11. 44 35.50 0. 555 0. 043 0. 402
N is the nunber of observations, s is nean years of education, ||[I>0 is nmean
weekly hours of those working, P[I1>0] 1is the proportion wrking, U is the

proportion unenployed, and NILF is the proportion not in the |abor force.



Table 2
| SSP Descriptive Statistics - Men

Country N s I]1>0 P[ 1 >0] U NI LF

Russi a 2948 12. 66 42.91 0. 840 0.034 0. 127
Net her | ands 2864 12. 44 39.44 0. 740 0. 054 0. 206
United States 2770 13.51 45. 80 0. 860 0. 058 0. 082
Nor way 2905 12.30 41. 47 0. 880 0. 037 0. 083
West Ger many 2748 10. 39 42. 03 0. 818 0. 036 0. 146
Geat Britain 2241 11. 33 44,27 0.791 0. 083 0. 126
Pol and 2120 10. 59 45. 58 0.634 0.111 0. 255
Australia 1916 11. 48 42.91 0. 903 0. 021 0. 076
Italy 1521 11. 65 39.53 0.811 0. 024 0. 166
East GCer many 1632 10. 57 44.07 0. 702 0.118 0. 180
Austria 1436 10. 65 43.15 0.724 0. 056 0. 220
New Zeal and 1162 12. 37 44 .41 0. 836 0. 051 0. 113
| srael 1018 12. 58 47. 77 0. 854 0. 055 0.091
Northern Irel and 914 11. 31 42.10 0.694 0.179 0. 127
Phi I i ppi nes 865 10. 15 48. 17 0. 756 0.101 0. 143
Japan 901 12. 82 48. 63 0. 925 0.018 0. 058
Sl oveni a 868 10. 89 43. 36 0.711 0. 085 0. 204
Czech Republic 865 13.03 46. 77 0. 858 0. 020 0.123
Hungary 637 10.76 44. 06 0.592 0.122 0. 286
Sweden 661 11. 64 40. 77 0. 920 0. 038 0. 042
Bul gari a 628 10. 92 40. 83 0. 639 0. 154 0. 207
Spai n 531 9.62 39.99 0. 644 0. 160 0. 196
Irel and 461 11. 11 42. 40 0. 705 0.184 0.111
Czechosl ovaki a 375 12.53 47. 82 0. 813 0. 037 0. 149
Sl ovak Republic 376 12. 44 45. 58 0. 816 0. 064 0.120
Canada 330 14.52 41.24 0. 767 0. 070 0.164
Latvia 254 11.91 42.83 0. 594 0.193 0.213
N is the nunber of observations, s is nean years of education, [|I>0 is nean weekly
hours of those working, P[1>0] is the proportion working, U is the proportion

unenpl oyed, and NILF is the proportion not in the |abor force.



Table 3
| SSP Descriptive Statistics - Wnen

Country N s I]1>0 P[ 1 >0] U NI LF

Russi a 3974 12. 34 39.35 0. 683 0.018 0. 299
Net her | ands 3885 11. 64 24. 06 0. 407 0. 024 0. 569
United States 3864 13. 24 38. 80 0. 687 0.019 0.294
Nor way 3123 11.78 32.02 0.776 0.024 0. 200
West Ger many 3037 10. 09 32.77 0. 462 0. 028 0.511
Geat Britain 3194 11.31 31.83 0. 539 0. 049 0.411
Pol and 2638 10. 69 39.94 0. 483 0. 090 0. 427
Australia 1874 11. 28 29.93 0. 640 0.016 0.344
Italy 1981 10. 66 34.07 0. 379 0. 033 0. 588
East GCer many 1734 10. 20 39. 09 0. 596 0.162 0.242
Austria 1925 10. 16 34. 49 0. 425 0.028 0.548
New Zeal and 1575 12. 27 35.44 0. 580 0. 035 0. 385
| srael 1565 12. 58 34. 40 0. 637 0. 062 0. 301
Nort hern Irel and 1308 11. 32 32.41 0. 441 0. 057 0. 502
Phi | i ppi nes 1233 9.59 42.09 0.225 0.028 0. 747
Japan 1177 12. 00 38.79 0. 515 0. 008 0. 477
Sl oveni a 1077 10. 32 40.79 0.613 0. 062 0. 325
Czech Republic 921 12. 56 41. 98 0.742 0. 027 0.231
Hungary 836 10.21 40. 19 0. 482 0. 081 0. 437
Sweden 779 11.71 34. 67 0. 888 0. 036 0. 076
Bul gari a 760 10. 92 40. 18 0. 525 0. 133 0. 342
Spai n 670 9.17 35.25 0.237 0. 052 0.710
Irel and 658 11. 44 35. 67 0.372 0. 023 0. 605
Czechosl ovaki a 410 12. 05 43. 26 0. 685 0. 041 0.273
Sl ovak Republic 391 12.17 42.32 0. 706 0. 056 0. 238
Canada 434 14. 74 35.93 0. 664 0. 030 0. 306
Latvia 421 12. 26 38.75 0. 451 0.114 0. 435
N is the nunber of observations, s is nean years of education, [|I>0 is nean weekly
hours of those working, P[1>0] is the proportion working, U is the proportion

unenpl oyed, and NILF is the proportion not in the |abor force.



Tabl e 4
The Correl ation between Weekly
Hours of Work and Education

Tobi t as Pr obi t Pr obi t Pr obi t
(I]1>0) (1>0) @) (NI'LF)
Men
US CPS 1. 345 0. 323 0. 0195 -0. 0054 -0.0124
(0.023) (0.011) (0. 0004) (0. 0002) (0. 0003)
WK FRS 0. 866 -0. 441 0. 0259 -0. 0098 -0. 0149
(0.049) (0.022) (0. 0009) (0. 0006) (0.0007)
| SSP 0. 884 0. 115 0.0163 -0. 0055 -0.0078
(0.038) (0.019) (0.0007) (0.0004) (0. 0005)
Wnen
Us CPS 2.359 0. 385 0.0371 -0. 0025 -0.0339
(0.032) (0.011) (0. 0006) (0.0002) (0. 0005)
WK FRS 2.093 0. 756 0. 0338 -0. 0025 -0.0314
(0.051) (0.029) (0.0010) (0.0004) (0.0010)
| SSP 2.142 0.194 0. 0382 -0.0023 -0.0351
(0.052) (0.024) (0. 0009) (0. 0003) (0. 0009)
Standard errors are in parentheses. Al of the above coefficient
estimates are significant at the 99% |evel. The probit results are

reported as the change in the probability per year of education.



Table 5

| SSP Country Tobits

Country Men Worren

Russi a 0.550"* (0.107) 0.537"* (0.122)
Net her | ands 0.604"" (0.112) 2.362"" (0.157)
United States 1.462"" (0.135) 2.621"" (0.173)
Nor way 1. 205 (0.109) 2.335"" (0.125)
West  Ger many 0.579"* (0.112) 1.105"" (0. 255)
Geat Britain 1.486" (0.339) 3.177" (0.392)
Pol and 2.304™" (0.264) 3.569"" (0.278)
Australia 0.567"" (0. 130) 1.271"* (0.230)
Italy 0.160 (0.114) 2.289" (0.243)
East Ger many 1.501"" (0.207) 1.562"" (0.277)
Austria 0.845™ (0.216) 2.595" (0.408)
New Zeal and 0.933"" (0.194) 1.723" (0.281)
| srael 0.549° (0.227) 2.648"" (0.251)
Northern Irel and 4. 455" (0. 650) 6.531"" (0.761)
Phi | i ppi nes 0.290 (0.288) 6.077"* (0.659)
Japan 0.242 (0.198) -1.489" (0. 635)
Sl oveni a 1. 115" (0. 263) 1.991"* (0.266)
Czech Republic 1.271* (0. 220) 1.293"* (0.284)
Hungary 2.775" (0.473) 3.530"" (0.427)
Sweden 0.536"" (0. 146) 0.819"" (0.167)
Bul gari a 2.161"" (0.337) 2.359*" (0.367)
Spai n 0.800™* (0.275) 4.096™ (0.613)
Irel and 2.352"" (0. 457) 5.196"" (0. 668)
Czechosl ovaki a 1.578" (0. 424) 0.726 (0.459)
Sl ovak Republic 1.087"* (0. 414) 1.151"" (0.442)
Canada 1.241"* (0. 358) 2.046™ (0.396)
Lat vi a 2.251"" (0. 650) 2.282"" (0.625)
Standard errors are in parentheses. * and * denote

significance at 99% and 95%



Table 6

I SSP Country OLS (1]1>0)

Country Men Worren

Russi a -0.032 (0.061) -0.139"" (0.052)
Net her | ands -0.101" (0. 050) 0.758* (0.090)
United States 0.276"" (0.087) 0. 344 (0.092)
Nor way 0. 411" (0. 059) 0.921"* (0.077)
West  Ger many 0.321"* (0. 050) 0.119  (0.100)
Geat Britain -0. 415" (0. 161) 1.240"" (0.183)
Pol and -0.232° (0.112) -0.824"* (0.100)
Australia 0.226" (0.090) 0.131 (0. 144)
Italy -0.218" (0.057) -0. 488" (0.082)
East Ger many 0. 444" (0.073) 0.309"* (0.091)
Austria -0.089 (0.102) 0.413" (0. 165)
New Zeal and 0.183 (0.107) 0.615"" (0. 144)
| srael -0.059 (0.130) -0.187  (0.136)
Northern Irel and -0.169 (0.241) 1.138" (0.273)
Phi | i ppi nes 0.050 (0.165) 0.100 (0.238)
Japan 0.075 (0.124) 0.024 (0. 248)
Sl oveni a 0.413"* (0.142) -0.329" (0.111)
Czech Republic 0.515"" (0. 138) 0.125 (0.147)
Hungary -0.153 (0.191) 0.023 (0.141)
Sweden 0.372"* (0.069) 0. 442" (0.101)
Bul gari a 0.230 (0.126) -0.242  (0.130)
Spai n -0.031 (0.091) 0.184 (0.183)
Irel and -0.025 (0.170) 0.046 (0.231)
Czechosl ovaki a 0.888"" (0.278) -0.187 (0.189)
Sl ovak Republic 0.279 (0.197) 0.146 (0. 168)
Canada 0.092 (0.173) 0.154 (0.196)
Lat vi a 0.432 (0.259) -0.120 (0.215)
Standard errors are in parentheses. * and * denote

significance at 99% and 95%



Table 7
| SSP Country Working Probits

Country Men Wren

Russi a 0.0102™" (0.0018) 0.0125"" (0. 0025)
Net her | ands 0.0172"" (0.0026) 0.0345"" (0.0027)
United States 0. 0206"" (0.0020) 0.0435"" (0.0030)
Nor way 0.0171"" (0.0020) 0.0435"" (0.0030)
Vst Ger nany 0.0060" (0.0026) 0.0165"" (0. 0039)
Geat Britain 0. 0427"" (0. 0065) 0. 0420 (0.0067)
Pol and 0. 0449"" (0.0047) 0.0661"" (0.0044)
Australia 0.0057"" (0.0017) 0. 0257"" (0.0044)
ltaly 0.0080™" (0.0023) 0.0314"" (0.0029)
East GCer many 0.0256"" (0.0044) 0.0288"" (0.0060)
Austria 0. 0330"" (0.0069) 0. 0350"" (0.0058)
New Zeal and 0.0155™ (0.0034) 0.0230"" (0.0047)
| srael 0.0095™" (0.0033) 0.0551"" (0.0049)
Northern Irel and 0.0991"" (0.0128) 0.0899"" (0.0112)
Phi | i ppi nes -0.0054 (0.0041) 0.0325"" (0.0032)
Japan 0.0033 (0.0023) -0.0194" (0.0081)
Sl oveni a 0.0169"" (0. 0057) 0.0597"" (0.0072)
Czech Republic 0.0142"" (0.0036) 0.0279"" (0.0060)
Hungary 0. 0517"" (0.0086) 0.0632"" (0.0078)
Sweden 0.0040 (0.0028) 0. 0102 (0.0035)
Bul gari a 0.0387"" (0.0066) 0.0474"" (0.0071)
Spai n 0.0178"" (0.0056) 0.0294"" (0.0043)
Irel and 0.0426"" (0.0079) 0.0596"" (0.0076)
Czechosl ovaki a 0.0190" (0.0077) 0.0194" (0.0090)
Sl ovak Republic 0.0213" (0.0093) 0.0259" (0.0108)
Canada 0. 0224 (0.0065) 0.0363"" (0.0071)
Latvia 0. 0305"" (0.0106) 0.0322"" (0.0088)

* %

Standard errors are in parentheses. and * denote
significance at 99% and 95% The results are reported as
the change in the probability per year of education.



Table 8
| SSP Country Unenpl oynent Probits

Country Men Wren

Russi a -0.0024™ (0.0007) -0.0004  (0.0004)
Net her | ands -0.0029" (0.0012) 0.0018"" (0.0007)
United States -0.0101"" (0.0013) -0.0025"" (0.0007)
Nor way -0.0041"" (0.0012) -0.0036"" (0.0009)
Vst Ger nany -0.0018 (0.0012) 0.0006 (0.0011)
Geat Britain -0. 0228 (0.0044) -0.0083" (0.0027)
Pol and -0.0193™" (0.0026) -0.0034"" (0.0019)
Australia -0.0035"" (0.0010) 0.0006 (0.0010)
ltaly -0.0005 (0.0009) 0.0006  (0.0008)
East GCer many -0.0095™" (0.0028) -0.0172"" (0.0038)
Austria -0.0060" (0.0024) -0. 0006  (0.0007)
New Zeal and -0.0071"" (0.0020) -0.0038"" (0.0012)
| srael 0.0002 (0.0022) -0.0072"" (0.0018)
Northern Irel and -0.0798™" (0.0107) -0.0056  (0.0041)
Phi | i ppi nes 0.0050 (0.0028) 0.0013" (0.0011)
Japan -0.0028" (0.0013) -0.0019" (0.0009)
Sl oveni a 0.0010 (0. 0030) -0.0083"" (0.0024)
Czech Republic -0.0001 (0.0013) -0.0025"" (0.0028)
Hungary -0.0101"" (0.0038) -0.0004"" (0.0010)
Sweden -0.0022 (0.0020) -0.0022  (0.0021)
Bul gari a -0.0191"" (0.0043) -0.0158"" (0.0034)
Spai n -0.0084" (0.0038) -0. 0008 (0.0018)
Irel and -0.0316"" (0.0065) -0. 0029 (0.0016)
Czechosl ovaki a -0.0063™" (0.0046) -0.0000" (0.0000)
Sl ovak Republic -0.0136" (0.0052) -0.0006 (0.0020)
Canada -0.0047 (0.0033) -0.0002 (0.0005)
Latvia -0.0212"" (0.0075) -0. 0009 (0. 0015)

* %

Standard errors are in parentheses. and * denote
significance at 99% and 95% The results are reported as
the change in the probability per year of education.



Table 9
I SSP Country Not-in-the-Labor-Force Probits

Country Men Wren

Russi a -0.0061"* (0.0014) -0.0114"* (0.0024)
Net her | ands -0.0126™ (0.0022) -0.0377"* (0.0027)
United States -0.0079"* (0.0013) -0.0396"" (0.0029)
Nor way -0.0115"* (0. 0015) -0.0388"" (0.0028)
West Ger many -0.0033 (0.0020) -0.0174"* (0. 0040)
Geat Britain -0.0151"* (0. 0044) -0.0339"" (0.0067)
Pol and -0.0220"* (0.0037) -0.0593"* (0.0046)
Austral i a -0.0011 (0. 0009) -0.0265"* (0.0043)
Italy -0.0065"" (0.0019) -0.0337"" (0.0030)
East Ger many -0.0090"* (0. 0025) -0.0054  (0.0052)
Austria -0.0212"* (0.0057) -0.0338"* (0.0060)
New Zeal and -0.0061" (0.0024) -0.0176" (0.0046)
I srael -0.0074™* (0.0023) -0.0434"* (0.0044)
Northern Irel and -0.0181" (0.0075) -0.0865" (0.0115)
Phi | i ppi nes -0.0002 (0.0031) -0.0358"* (0.0034)
Japan -0.0005 (0.0012) 0.0229"" (0.0081)
Sl oveni a -0.0161"* (0.0039) -0.0452"* (0.0064)
Czech Republic -0.0003"* (0.0014) -0.0198"* (0.0055)
Hungary -0.0383"* (0.0077) -0.0575"* (0.0084)
Sweden -0.0009 (0.0011) -0.0068" " (0.0025)
Bul gari a -0.0112™* (0. 0040) -0.0240"" (0.0068)
Spai n -0.0062 (0.0038) -0.0317"* (0.0048)
Irel and -0.0070° (0. 0036) -0. 0556 (0.0077)
Czechosl ovaki a -0.0044 (0.0053) -0.0103 (0.0084)
Sl ovak Republic -0.0040 (0.0058) -0.0119 (0.0078)
Canada -0.0152"* (0.0047) -0.0337"* (0.0069)
Latvi a -0.0026 (0. 0063) -0.0265™ (0.0097)
Standard errors are in parentheses. * and * denote

significance at 99% and 95% The results are reported as
the change in the probability per year of education.



Tabl e 10
Sensitivity Analysis

Men Wren
CPS FRS | SSP CPS FRS | SSP

Probit (retired)? -0.0013" -0.0104™" 0. 0027"" -0.0015
age $ 50 (0.0007) (0.0014) (0. 0004) (0.0014)
Probit (N LF) -0.0228"" -0.0172"" -0.0204™" -0.0342"" -0.0211™" -0.0284""
age $ 50 (0. 0009) (0.0018) (0.0016) (0.0011) (0. 0020) (0.0015)
Probit (N LF) -0.0095"" -0.0122"" -0.0039"" -0.0323"" -0.0323"" -0.0323""
age < 50 (0. 0003) (0. 0007) (0. 0004) (0. 0006) (0.0011) (0. 0010)
Censored QLS 0.323" -0. 441" 0.115™" 0.384"" 0.705"" 0.184""

(0.011) (0.022) (0.019) (0.015) (0.028) (0.024)
as (1]1>0) 0.322" -0. 443" 0.117"" 0.398"" 0.757"" 0.207""
(with &)1t (0.012) (0.021) (0.019) (0.016) (0. 029) (0.024)
Standard errors are in parentheses. ** denotes significance at the 99% I|evel. The probit
results are reported as the change in the probability per year of education. "The CPS
measure of retired is not consistent with its nmeasures of | and NLF, thus the these
should be interpreted cautiously. The QLS regression with ® includes the residual from

a first-stage regression of In(hourly wage rate) on education, age polynom al, etc.



