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Intertenporal Labor Supply: An Assessment
 The systematic study of intertenporal |abor supply began only gwo

decades ago. L In a remarkably short tinme the lifecycle nodel of individua
hours choi ce has noved to the forefront of both mcra- and macro-
econonetric research. This paper begins with a |ook at the original
questions that first lead to interest in the lifecycle approach. | then
present a selective review of the evidence on various dinensions of
intertenporal labor  supply. I limt ny discussion to microeconometric
studies of nale labor supply. naking no attenpt at an exhaustive survey of
even this branch of the Iiterature.2 Rat her, ny goal is to offer an
assessment of the success and/or failure of the lifecycle nodel in
providing a wuseful framework for understanding the major conponents of
individual labor supply

| conclude that the lifecycle labor supply literature sheds very little
light em the questions that firse generated interest in a lifecycle
approach: what deternines the shape of the lifecycle hours profile? how
does | abor supply respond to aggregate wage changes? what is the source of
idiosyncratic changes in year-to-year |abor supply? Part of the reason for
thig stens froma tendency in the literature to concentrate on one aspect
of intertenporal hours variation -- the response te wage growh along a
known lifecycle trajectory -« and te i gnore another, nanely, the response

to wage innovations that lead to revised expectations about future wage

1Lucas and Rapping (1970) seem to be the first authors to use an
explicit intertenporal nodel to describe short and long run labor supply
phenonena. al though M ncer (1962) distinguished between the effects of
short run unenployment and long rum wage increases in explaining the
behavior of fenmale Iabor supply

2Excellent surveys are available in Killingsworth (1983) and Pencavel
(1986) .




rates. Mre seriously perhaps. mch of che effort devoted to Studying

lifecycle 1labor supply has taken the position that average hourly earnings
during the year is a "sufficient statistic" for hours choices within the
year. There is considerable evidence against this narrow reading of the

lifecycle model.

I, The Questions

A series of substantive questions nmotivated the original interest in
lifecycle labor supply. Lucas and Rapping (1970). following an original
suggestion of Friedman (1976, pp.206-207), Posited a lifecycle framework as
4 way to reconcile an elastic short-run labor supply curve wth an
inelastic or even backward-bending long-run labor supply curve., Lucas and
Rapping's idea was to nodel cyclical hours variation as a response to a
tenporary wage change. Subsequently, nmuch debate in the macroecononics
literature has focused on the size of this intertemporal wage elasticity.

A second nmotivation for studying |lifecycle labor supply arose from
interest in human capital theory, and the recognition that the pattern of
lifecycle hours is influenced by the pattern of lifecycle wage rates. Thi's
goal is clearly articulated by Heckman (1976, page S§12), who notes that a
model with endogenous |abor supply can potentially reconcile differences in
the lifecycle profiles of earnings and hourly wage rates.3

A related question is whether wage growth over the lifecycle can
explain the parallel profiles of consunption and earnings. The sinplest

permanent incone nodel predicts no systematic relation between earnings and

3Lucas and Rapping (1970. footnote 11) also noted in passing that
their nodel had "...lifeecycle as well as business-cycle inplications."”
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consumption, The finding that indviduals with steeper lifecycle profiles
of earnings havesteeper lifecycle profiles of consunption has therefore
bee" ysed as evidence of credit constraints or other inpedinents te an
optimal lifecycle allocation (Thurew {1969), Ghez in Ghez end Becker
(1975). Carrol and Summers (1989)). As Heckman (1974) pointed qut,
however. a nodel with endegenous | abor supply can explain the parallel age
profiles of consunption and earnings, if leisure and consunption are
conpl enent s.

QG her questions have also emerged: what (if anything) can we conclude
about the interpretation of nmeasured unenploynment (Ashenfelter and Ham
(1979))7 how does a lifecycle perspective affect the interpretation of the
responses measured in the Negative | ncome Tax experinents? how doer a"
intergenerational transfer system (such as Social Security) affect the
hours of young and old workers? Finally, and perhaps fundanentally, how
can we explain the enornous year-co-year wvariation in individual-specific
labor supply that appears in virtually every available panel data set?

The power of the lifecycle framework. and the extent of economsts'
faith in the nodel, are illustrated by considering g simple deconposi tion
of individual |abor supply into aggregate time effects, systematic age
effects, permanent person-specific effects, and person-and-year specific
effects. The lifecycle |labor supply nodel has bee" proposed as a"
explanation for all four components! Lucas and Rapping (1970) proposed
that a 1lifecyele model could explain aggregate year-to-year m ovements in

labor supply (the "time effects” im a conponents-of-variance nodel).

4This sane idea can potentially explain the "excess" covariation of
income and consunption growh in aggregate data.
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Beckman (1974, 1976), Ghez and Becker (1975), and others proposed that the
lifecycle model could explain systematie age effects in hours of work, and
also differences across people in their amount of market work over the
lifecycle (i.e. the person-specific constants), Finally, nodels used by
HMaCurdy (1981), Altonji (1986) ad others link  person-and-year-specific

changes in hours ee the corresponding changes in wages.

II. The Basic Model

A prototypical [lifecycle labor supply nodel begins with a tine-
reparable utility function defined over consunption (cit) and hous Of  work

(hit:) of individual 1 in each of a sequence of periods t=0,1,2,...:
t
(1) Zo B Uleypohyendged-

Herte, ,5-[:1+p)-1 nmeasures subjective tinme discounting and a. is a sequence
of "taste shifters" that capture heterogeneity across individuals and over
time. In nmodels with wuncertainty, preferences are assumed to be additive
over states and time (with the same U( ) function) so that the consuner's
objective function is sinply the expectation of (1). conditional o" current
information.

The second element of cthe nodel is the intertenporal budget constraint.

whi ch describes the change in the value of assets (Ait) bet ween peri ods:

(2) Alep1/Peyr = (L + 1) (A/p + vy by, -ep).

Here, P, is te pice of consunption goods in t, . is the real interest
rate in period t (assumed to be known). and wit is the real wage of

individual 1 for hours woked in period €.
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An interior solution for maximzation of the expectation of (1),
subject to (2) and a" appropriate terninal condition on assets. is
characterized by first-order conditions for consunption and hours {n period

t, together with a" intertemporal optimality condition for the marginal

- . . .5
utility of wealth in period t (.\it).
(Ga)  YlegeModied - M -0
(3B Yoy bypdged + vy A = O
(32} Aip* B {1+ rt) Et“itﬂ] = 0.

Equations {(3a) and (3b) can be solved for consunption and hours in terns of
Voo and the current marginal utility of wealth. It is conventional to

refer to the implied solution for hours as the "intertemporal |abor supply
funection”., Wth a" appropriate rcransformation of the taste shift wvariable

a write the log-linear approximations of this function as:

t.'

(4) | og hit - a,

e nlog w

et 6 1log '\it‘

The paraneter p represents the elasticity of hours in period t wth respect
to wages in t, holding constant the marginal wutility of wealth. Followng
the literature. | shall refer to 5 as the intertenporal substitution
elasticity. This elasticity is necessarily positive. and is strictly
greeter than the (Hicksian) conpensated labor supply elasticity associated
with the same preferences. if leisure is a normal good. The parameter 6

represents the elasticity of hours wth respect to the marginal utility of

5566 MaCurdy (1985) for exanple

6Of course one could start with a specification of U that implies the
log-linear intertemporal labor supply function (4). Issues of functional
form are discussed in Browiing, Deaton, and Irish (1965).
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wealth, and also nust be positive if leisure is a normal good. The two
elasticities are related by the sinple condition

c dlog c

it it

n-46=
vy h. t Alag, vy
If consunption is Enéependent of wages, hol ding constant the narginal

utility of wealth (as is inplicitly assumed in the permanent incone
consunption nodel), then n = 6.

Note the convenient form of the Ilifecycle labor supply function (4).
As a consequence of the additive structure of preferences, the effects of
asset inconme and future wages are conpletely summarized inthe val ue of
A, . Wth perfect foresight and constant real interest rates, (3a) inplies

ic

t hat '\it ] )‘10 gt, where g is greater or less than 1 depending on the gap

between the real interestrate and the rate of time preference p. In this
case, apart from taste changes and a geonetric trend. the lifecycle profile
of labor supply is conpletely deternined by r¢he profile of wages.

The inplications of the |ifecycle nodel under uncertainty are most
easily seen by conbining equation (3¢} with equation (4) to describe the

change in hours between periods t-1 and t:

(5) Alog h, = Aa;, + n Alog wy - b-{x 4 o) + & 5+ 6L,

log A is the one-period-ahead forecast error

wher e ¢it mlog A it

1t " Beo1
inthe logarithmof the marginal utility of wealth. and

7 . .
Eic - 'Et-l[ exp(¢it) 1. The letter term is a constant if the (prior)

distribution of is constant. Thus, the change in labor supply consists

¢it

of a conponent due to changes in tastes (Aait), a component due to

7I have simplified (5) slightly using the approxinmations log{l+p)—p
and | og (1+rt)-rt.
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variation in wages, a component due to the difference between the real
interest rate and the rate of time preference, and a conponent due rg any
updating in the logarithm of the nmarginal wutility of incone.

The sinple form of equation (5) has considerable appeal. and wvariants
of if are wused in many recent microeconometric studies of labor supply. Inp
a stochastic environment, however. it is important to keep in mind that the
response of individual hours te a change in wages has twe parts. The first
of these is ¢ Awit‘ as in the perfect foresight mdel. The second is the
change in labor supply generated by the change in the marginal utility of
wealth. The realization of Vi provides mnew information that generates an
update in the distribution of future wages and brings about a revision in
the forecast of Ait‘ Unfortunately, there are no closed-form expressions
for *1: in an uncertain environment.s Thus, the component of the change in
| abor supply attributable to wealth effects is wusually treated as a
"nuisance”, and is elinmnated by an instrumental variables procedure. This
is not to say that the wealth effects associated with observed wage changes
are small. Indeed, ny reading of the evidence suggests they are
potentially significant. However, the difficulty of deriving a formal or
even approximate expression for A has lead nmost researchers tao

it
concentrate on the intertenporal substitution effect.

aIn fact, closed form expressions for _ under perfect foresight are
not easily obtained. One case chat can be gglved uses an LES-form for the
within-period wutility function U, See Ashenfelter and Ham (1979).
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[11. Empirical Tmplications and Evidence

a. The Lifecycle Profile of Hours.

The first and most direct inplication of the lifecycle mpd.1 concerns
the shape of the lifecycle hours profile. As pointed out earlier, with
perfect foresight and constant real interestrates. .the nodel inplies that
the lifecycle profile of hours consists of a taste conponent, g trend, and
a conponent thatis strictly proportional to wages. The presence of

uncertainty adds other conponents with nean zerg over a | arge sanple of

l'ifecycles. To see this, re-wite the lifecycle labor supply function as:
t-1
(4.3) log hit = 3. * 1 log Vie * §1log A4 +jfo( g rr.-j-l + ¢it—j) )
= EO | og hit + n (log Wi EO | og wit)
t-1
6| j-zo(r-rt—j-l + éit—j) ),

where EO denotes expectations at the beginning of the lifecycle, and r is
the expected real interestrate in period O (assurmed to be constant).
Hours at age t differ fromhours planned at the beginning of the lifecycle
by a term representing the forecast error in wages, plus another
representing the cumulative forecast errors in Interest rates and the
marginal utility of income. OQwer a |large sanple of |ifecycles (spanning
different periods of calendar tine), the estimted age profile of [lifecycle
hours therefore converges to the mean of the planned'profiles.g

The typical shapes of the lifecycle profiles of wages and hours for

mal e workers are illustrated in Figures 1 and 2. The underlying data for

9(vai ously, it may not be possible te recover an unbiased estinate of

the planned lifecycle profile of hours froma sanple of individuals in the
sane cohort, sincethese individuals share the sane aggregate-level shocks
in each year of their life.
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these figures are taken from the 1977-1989 Marech Qurrent Population Surveys
(CPS), and pertain to annual hours and average hourly earnings (annual
earnings divided by annual hours) for calendar years 1975-33_10 Figure 1
shows annual averages of log wages for 6 single-year age cohorts. Each
distinct line in the figure tracks the wage profile of a single cohort over
the 13 year sanple period. Figure 2 shows the corresponding profiles of
average annual hours.

The data in Figure 1 suggest char successive cohorts face simlar
expected wage profiles: real wages rise quickly between the ages of 20 and
30. and then grow more slowly te a peak around age 50. Neverthel ess. there
are obvious year effects in average hourly earnings. 11 and important cohort
effects, During the 1980‘s, | ater cohorts tended to earn | ower real wage
rates than earlier ones. This negative wage growh provides a" interesting
opportunity te test Lewis’ (1956) influential interpretation of the trend
toward lower hours of work during the first half of the 20th century.

Levis (1956, p. 197) argued that the decline reflected a" income effect,
driven by higher average wages for successive cohorts of workers. [f this
interpretation is correct, one should detect a" _increase in hours for the

mast recent cohorts.

10The sanpl es for each year consist of nen age 16-70, excl udi ng t hose

who are classified as self enployed and those wth allocated wage and

salary earnings. Individuals who report positive wage and salary earnings.
positive weeks of work, and positive usual hours per week for the previous
year are counted as working. Individuals whe were working and who report

average hourly earnings less than $1.00 or greater than $75 (in 1983
dollars) are deleted from the sanple. The sanple sizes in each year range
from 36,000 to 42.000.

11Average real wage rates declined sharply between 1979 and 1981 For
the youngest cohort in Figure 1, this effect appears as a slowdown in the
rate of growth of wages. For older cohorts, real wages actually declined.
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The lifecycle profiles of hours in Figure 2 have g rather different
shape than rhe profile of wages. Per-capita hours of work reach their peak
inthe early 30s. are roughly constant co age 40, fall slightly to age 50,
and then decline sharply. The pattern of hours anong chose who actually
work is simlar. reaching a peak of about 2100 hours at age 30, renaining
arable to age 50, falling to 1900 hours at age &0, and then decli ni ng
sharply. The growth in hours at the beginning of the lifecycle coincides
with a gradual withdrawal from school. Thirty percent of all 20 year olds
in the March CPS (1977-89) report their main activity in the previous veek
as "in school". This fraction falls to 11 percent by age 23 and teo 2
percent by age 30. 12 Mich of the decline in per-capita hours at the other
end of the lifecycle reflects withdranal from the labor force. By age 62,
only 50 percent of men are still working any hours. Lifecycle patterns in
enrollment and enployment probabilities are illustrated in Figure 3, which
graphs the average probabilities by age for nmen in the 13 year CPS
sample. 13

The hours profiles in Figure 2 indicate strong year effects, wth all
cohorts showing a downturnin hours in 1982. In contrast to the profiles
of wages. however, the hours profiles of the younger cohorts are not
systematically different fromthose of theolder cohorts. Thus, there is
no evidence for the inter-cohort inconme effects wunderlying Lews'

explanation for the earlier decline in per-capita hours.

12The CPS does not ask "weeks {n school" during the previous year, or
give any breakdown of hours per week into work and school tine.

13The enpl oynent and enrol lment rates in Figure 3 are not adjusted for
any cohort effects. 'However, adjusted races are very sinilar.
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Ho" well does the lifecycle nodel explain the lifecycle profile gf
hours? Between the ages of 20 and 30, "ages grow by 40-45 percent, per
capita annual hours grow by 55 percent, the enploynent rate grows by 10
points, and hours conditional en working grow by 45 percent. Between the
ages of 30 and 50, "ages rise another 10-15 percent. conditional hours are
constant. and the probability of working falls § points. Finally, between
the ages of 50 and 60, "ages fall 5 percent, conditional hours fall 5-10
percent, and the enploynent rate falls by owver 20 points. Cearly, the
degrees of “curvature" in the lifecycles profiles of "ages and hours are
different. O course this does not refute the lifecycle nodel, because
tastes may vary systematically with age. and it is al so possible that the
intertemporal substitution elasticity varies with the nunmber of hours
worked.l4

A stronger test is provided by the data in Figures 4 and 5, which
represent "age and conditional hours profiles for men in 3 education
classes: O 0 years of schooling. exactly 12 years of schooling, and 16 or
more years of schooling.15 Between the ages of 30 and 50 the "age profiles
of these three groups differ dramatically. Wages of college graduates grow
some 40 percent, "ages of highschool graduates grow about 20 percent. and

wages of individuals with minimal schooling grow only 10 percent. However,

lZ‘Th..z "age profiles are also potentially biased estimates of the "age
profiles for the "hol e popul ation, since we only observe "ages for workers.
e way to evaluate the size of this bias is to assume that "ages for those
not working would be at some lower bound (say. the minimum "age) and then
to re-calculate the average "age. This procedure suggests that rhe bias in
the "age profiles up to age 50 is trivial.

15These profiles gre estinated age coefficients fromregressions of
average log wages and average log hours on age effects, year effects, and a
set of broad (10-year interval) cohort effects.
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for all three groups. hours (conditional on working) are constant between
age 30 end 50. In fact, the hours profiles of the different education
groups are very simlar. To explain these data with a sinple lifecycle
model requires a fairly elaborate set of taste paraneters. 16 A sinpler
interpretation is that the shape of the wage profile bears no causal
relation to the shape of the hours profile.

It also is interesting to conpare the three education classes in terms
of their average lifetime hours and average lifetime wages. For
sinplicity, assume that individuals with O8 years of schooling begin work
at age 16, vhile highschool graduates begin work ar 18 and col | ege

17

graduates begin work at 22. Then average hours worked per year between

the ages of 16 and 69 for the three education groups are es follows:

Years  Education Hours/Year Hours/Year. if workine
O- 8 1265 1756
12 1537 1809
16+ 1638 1833

Gven the wage differentials between the 3 groups. these data suggest that

higher lifetine wages are associated with higher lifetime hours. This

16One could al so appeal to nodels with endogenous human capital
accurul ation. Evidence presented by Holtz-Eakin, Newey and Rosen (1988)
however, indicates that |egged hours have no influence on future wages.
This seems to rule out sinple capital accumulation nodels.

17These assunptions clearly wunderstate the total labor supply of the
mor e- educat ed wor kers. First, mny students work part-time or part of the
year. Second, actual time spent in school is arguably closer to work than
leisure,
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positive association calls into question the conventional view that long-

run labor supply is negatively associated wth wages. 13

L., Economv-Wide_ Fluctuations

Mich of the initial interest in lifecycle labor supply facussed gn its
potential value in explaining cyclical changes in enploynent and/er hours.
Since cyclical variation in real wages is linmted, en equilibrium nodel
with a stable aggregate labor supply function requires a relatively high
elasticity of labor supply to generate large swings in enployment or hours.
In principle, a lifecycle framework can reconcile relatively elastic |abor
supply responses owver the business-cycle with inelastic (or even negatively
sloped) 'long run" Labor supply, Recal | that the intertemporal
substitution elasticity {p in equation (4)) is necessarily larger than the
elasticity of hours holding constant either wutility gor wealth. Thus the
intertenporal substitution effect of a given change in wages g By L, is
certainly positive and is potentially large

To see the inplications of the lifecycle nodel at the aggregate |Ievel,

consider forning the average change in labor supply between periods t-1 and

t for a sanple of individuals. Equation (5) inplies that

(5a) Aleg ht: - Aat + n Alog wt - 8 (rt-l . p) + Sét,

18Finegan (1962) examined data on wages and weekly hours in different
occupation and industry classes, and found a generally negative relation
between them On the other hand, Finegan's results indicate a positive
association by level of education. However, he dismisses this evidence.
asserting that wage differentials by education class include premia for
training costs that should be netted out. | have attenpted an analysis
simlar to Fipmegan's using data an 483 3-digit occupations for nen inthe
March 1988 GPS, These data show a strong positive association between
average hours and average wages in different occupations. even controlling
for education and other demographic factors.
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where Alog ht represents the average change in log hours in the sample,, Aat
represents the average change in the taste variabl e, Alogwt represents the
average change in | og wages. and ¢t represents the nean of the forecast
errors in log ‘\it' In principle it is possible to estimate (5a) on
aggregat e- | evel dat a. Sonething like this is actually carried out in Lucas
and Rapping (1970). Altonji (1982). and Mankiw, Rotemberg and Summers
{1985). Here | vish to discuss the inplications of (5e) for the ™time
effects" that emerge in microeconometric studieg of |abor supply. This
idea was suggested by Ashenfelter (1984) and is pursued by Amgrist (1989.
1990).

Ashenfelter (1984) observed that aggregate changes in labor supply for
a fixed cohort take a particularly sinple formif (i) there are no
aggregate conponents of taste variation. (ii) the real interest rate equals
the rate of rime preference, and (iii) individuals have perfect foresight.

In this case equation (5a) reduces to

Alog ht = 5 Alog L
Apart from sanpling error. the mean change in hours is strictly
proportional to the nean change in wages. This specification can be freed

up by assuming that the taste conponents of individual Iabor supply follow

a systematic lifecycle trend. For exanple, suppose that

2
a _ =a + b Age  + cf2 Age. .

it 1 it

wher e 8 is a permanent person-specific conponent of tastes, Ageitdenot es
the age of individual i in period t, and b and c are comron population

paraneters. Then equation (5a) inplies

(6) Alog hy -b - ¢/2 + oot + 7 Alog Ve
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Since (by assunption) the only aggregate conmponents of | abor supply are
taste and wage variation. equation (6) should fit the nea" changes ipn hours
end wages exactly. apart from sanpling error in the estimated nmeans.
Therefore, as the nunber of individuals in the panel increases, the Rz
associated with (6) should tend to unity. -

Estimates of this equation are presented in Angrist (1989) using the
means of wages and hours for a panel of nmales in the Panel Study of Inconme

Dynami cs (PS1D) _20

Corresponding estimates based on cohort-level data from
consecutive CPS sanples are presented in Angrist (1990). In anal yzi ng the
CPS sanples, Angrist (1990) divides the available data inte twe subsanples
-- 1963-74 and 1975-87 -- and follows ne" age 25-50 in 1964 in the first
subsample, and me" age 25-50 in 1976 in the second. Angrist's estinmates df

the {intertemporal substitution elasticity (with their estimated standard

errors in parentheses) are as follows:

19These i nplications areunchanged if one adds a person- and time-

specific conponent of taste variation to the model.

2OACCually, Angrist estinmates the aggregated labor supply function in
level form
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Sampl e:

PSI D 196%-79 CPS 1963-74__ CPS 1975-87.

Preference Trend:

None -.13 -.01 .61
(.04) (.01) {.09)
Linear .56 .28 .58
{.12) (.08) {.09)
Quadratic .63 -.04 .94
(.21 (.10) (.14)

Angrist also reports a specification test based on che 8% of the fitted
nmodel s. The specifications that include either linear or quadratic taste
conponents yield Grest statistics below conventional significance levels in
the PSID sanple. In the CPS sample, all of the test statistics are above
their ,5 percent critical values. although it nust be recognized that the
sanple sizes are large -- 7,000 to 10,000 per year. Interestingly, none of
the CPS results is substantively different whaen the analysis is repeated on
sanples of men with a fixed age distribution in each year.

These results suggest that there is a systematic positive relation
between mean wages and mean hours, particularly in the nore recent sanple
peri od. The relationship {s illustrated in Figure 6, which plot= two
measures Of average annual labor supply together with a neasure of nean |og
wages for nen age 20-30 in 1976. Wages and hours for these nen (and for
other cohorts) rose between 1976 and 1978, fell inm the early 1980's. and
then recovered. The timng of the post-1980 wupturn differs between wages
(which grew between 1981 and 1982) and hours (which continued te fall until

1982). The covarlation of wages and hours is also weak in the last 4 vyears
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of the data. Neverthel ess. wage and hours changes from 1976 to 1988 are
very highly correl ated

Shoul d we concl ude that intertemporal | abor supply does a good job of
explaining the tine effects that energe in an microeconometric nodel ? My
belief is that such a conclusion is premature. The reason is that the
assunption of perfect foresight regarding the aggregate changes that
occurred in the late 1970's and early 1980's is surely false. In the 3
decades before 1976, average real wages in the U S. econony grew fairly
steadily at 2-3 percent per year. 21 After 1975. real wage growth
essentially stopped. This sharp downward adjustment in trend, coupled wth
the actual losses in real wages in the early 1980s, suggests that wmany
individuals suffered unexpected reductions in their lifeti e wealth
According to the Lifecycle nmodel, these changes should have affected hours
decisions, and therefore should be modelied in the aggregate |abor supply
equation.

The difficulty is that very little is known about the evolution of the
marginal utility of income or the size of the wealth elasticity 6. One
approach is te wite down @" intuitively plausible or econometrically
convenient nmodel for A, _. For exanple. Lucas and Rapping (1970) specified

it

a labor supply function of the form

* *
€D] loghit- a +q(1ogw1t-log wit)+5logw

ic it

wher e
T-t
lo w* = I b, E logw
B Wie t

{(Zb,-1)
=0 3

t+) 3

21 Between 1947 and 1976, for example, real average hourly earnings of

"on-supervisory workers rose at a" average annual rate of 2.38 percent.
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L4
it
| abor supply function (4).22 As Altonjl and Ashenfelter (1980) pointed

This is equivalent to replacing 6 |og Ait With -¢(p + §) log w in the
out, the labor supply effects of aggregate wage changes 1in this nodel
depend critically on the degree of persistence in innovations to the real
wage. I" fact, it is difficult to reject the hypothesis that the aggregate
real wage rate is a random walk wth drift. If workers assume that the
"year effects" in individual wages have the same property. then the |abor
supply effect of a change in the aggregate conponent of wages depends only
on the "long run" elasticity 8. 23 If this is negative (as Lewis (1956) and
many subsequent authors have assumed) and if individuals expect aggregate-
| evel changesin real wages to persist indefinitely (as is perhaps true for
changes in econony-wide real wage rates) then the predicted correlation
between the year effects in hours and wages from a panel of individual data
is negativel

The only evidence in the mcroecononmetric literature pertaining to the.
sign of the "long run" |abor supply elasticity (i.e., theelasticity of
hours with respect to a parallel shift in wage profiles) is from MaCurdy
(1981, 1985). MaCurdy (1985) suggests a less restrictive specification

for the marginal utility of income than Lucas- Rappi ng:

2201e can derive a" intertenporal labor supply function that {s
approxi mately equival ent to the Lucas-Rapping function (with §=0) using the
wi t hi n-peri od preference  function

U(e,h) = ¢ - a nHM/1
However, this is only valid in the absence of uncertainty.
231'0 see this, deconpose log w into a permanent person effect. a

year ef fect A and a person and yé&r specific effect. and suppose
Et(vt+j)-vt. Then (7) inplies log ht -a, + avt.
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T-t
§log Ait - TaAit + I Tj Et log w

§=0 it+]

This specification inplies that the elasticity of nmean hours wth respect

to & permanent change in "ages is g + x, v, where v is the mean of the 1
coefficients over the remaining lifecycle and
7aAit
e T - —
§log Ait

varies with the share of current assets in lifetine wealth. MaCurdy (1985)
presents estinmates for v centering on -.07 for individuals at the start of
their lifecycle. This 1s an upper bound on the absolute nagnitude of the
wealth effect of & permanent innovation in wages for older workers, since
these individuals have a larger share of lifetime wealth in assets.
MaCurdy's estimates, then, suggest that the wealth effect of a permanent
change in wages is small. and that a permanent 10 percent increase in wages
is associated with & roughly 1 percent increase im hours.

In ny opinion, nuch more work needs to be done on neasuring the wealth
effects of expected future wages before we can conclude that the lifecycle
model provides an adequate description of the year-to-year changes in
average labor supply observed in a panel. One useful exercise that has not
yet been carried out iS to conbine information on nean levels of
consunption and hours for a panel such as the PSID. The assumption of
perfect foresight inplies that changes in mean consunption are described by

an equation of the form

24MaCurdy's estimates of the {ntertemporal substitution elasticity
center on .15 -- see below
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c
Alog ¢ = Aat + e blog L

c " T
wher e a represents the nmea" across individuals of

consumption, and e (which is approximately equal to g - 6)

degree of conplenentarily or substitutability between leisure

consunption, holding constant the marginal utility of wealth. A

mnimm the goodness-of-fit of this equation provides a

magnitude of aggregate changes in the marginal utility of

¢, Individual-Specific Comp_ents of Wage and Hours Variation
In addition Co

its inplications for the age and tine effects

m croecononetric studies of [abor the lifecycle node

supply,

potential explanation for individual and period-specific hours

Specifically. suppose that individual log wages

equation of the form

(8 log Wi mw b votu

it

wher e wi

per son

is & person-specific constant,

is a and time-specific effect. Then equation (5) inplies

(9 alog h,

The person-specific

- Alog ht = (Aait . Aat) oot (¢it . ¢t).

conponent  of in

hours wvariation

person-specific taste variation, a person-specific intertenpora

substitution effect and the difference between the

nuit’

forecast error in log Ait end the average forecast error

sampl e.

The person-specific conmponent of year-to-year changes in

is large. For exanple, Altonji and Paxson (1985) estimate that

sectional standard deviation of the change in log annual hours

a taste shifter

neasur es
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offers

v, is an aggregate effect

period t consists

| abor

in
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a
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wealth.

in
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consecutive years is 0.35 for nme" age 18 to 60 in the Panel Study of Income
Dynamics (PSID). Using data constructed from survey information gathered
every 4 nonths in the Survey of Income and Program Participation (SIPP), |
estimate that the standard deviation of the change in log annual hours for
men age 22-59 who worked in 1984 end 1985 is 0.54 (Card(1990)). some of
this wvariation is clearly attributable to measurenment error. Evidence
reported by Duncan and HIl (1985) suggests that the signal-to-noise ratio
in the neasured change in lag annual hours in the PSID is 1.22. 25 Applying
this correction factor. the estimated standard deviation of true hours
changes for continuously enmployed me" in the PSID is 0.26, and eve" |arger
for me" in the SIPP panel. 26

Nevertheless. virtually "one of this variation is explained by the
person-specific intertenporal  substitution effect. Altenji (1986, Tables
1,2) reports neasures of R2 for labor supply equations like (9) that
instrument the individual-specific conponent of wage variation and treat
the other two conponents (person-specific changes in taste and person-

specific wupdating in the narginal wutility of income) as residuals. The

proportions of explained variance are essentially 0.

25This estimate Is based on a sanple of individuals working for a
single enployer over two years. and is surely an upper bound on the
signal / noi se ratio.

26| suspect that a retrospective survey on annual hours in the
previous vyear probably understates the true variation in average hours per
week. since many individuals wth substantial within-year variation {in
hours per week are likely teo report a sinple "unber like "40 hours per
week". This is especially problematic in the CPS survey, because
interviewers are instructed to gather modal (rather than average) hours per
week from such individuals. However. | have bee" wunable to ascertain if
the more frequent interview schedule in the SIPP mccounts for the higher
variation in annual hours changes.
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One reason for this low proportion of explained variance is the very
small  magnitude of the estimated intertenporal substitution elasticities
that typically emerge from nicroecononetric studies. 27 MaCurdy's (1981)
estimates from the PSID range from 0.10 to O.45. Altonii’'s (1986)
estimates, also based on PSID data, range from 0 to 0.5 with the more
precise estimates clustered near the bottom of this interval. A sinilar
range of estimates energes from other studies of the PSID, including Ham
(1986), and from the detailed study of cohort-level data from the British
Family Expenditure Survey by Browning. Deaton, and Irish (1985). Taken
together, the literature suggests that the elasticity of intertemporal
substitution is surely no higher than 0.5 and probably no higher than
0.20. dven such small elasticities, the conponent of individual hours
changes attributable to intertenporal substitution effects is tiny.

This leads to the question of whether there is any explanation for

i ndi vi dual - specific hours  variation. one source of systematic hours

variation that is described by the labor supply nodel, but ignored in nost

studies, is idiosyncratic variation in the marginal utility of wealth.
Some of this is potentially explainable by observed wage changes,
particularly if person-specific wage innovations are highly persistent.
collect sonme evidence on the persistence of idiosyncratic wage shocks. |
fit a very sinple version of the conponents-of-variance nodel (8) te data

on log wages for nmen im the PSID. Specifically. the nodel assunes that t

measured |og wage of individual § in period t is given by

2701e exception is MaCurdy’s (1983) study using a sanple of males in
the control group of the Denver Income Maintenance Experinent. MaCurdy
does not parameterize preferences Iin such a way as to inply a constant
Intertemporal substitution elasticity. However. his estimates inply that
the intertemporal elasticity 1is high: in the neighborhood of 2.0.

To

he




23

(10) log wit -y + v, + uit + "'11:'
where T P L PP
2
var(f, ) = o, cov{fi_, ¢, ) -0, twms,
2 2
var(wi) ~ o, var{p ) - 7

cov(g’it, wi) - cov(g‘it, Fit) = cov(w - 0.

i #1e)
In this nodel the person- and period-specific wage shock consists of twe
conponents: a first-order serially «correlated conponent with a time-varying
variance (uit)' and a serially wuncorrelated conponent (g One
interpretation of the latter is as a white noise survey nmeasurement error.
However, this is indistinguishable from a "purely transitory" wage
component, | have fit this nodel (using mininum distance techniques) to
the covariance matrix of individual wage data for 1374 nmen who worked in

28 For convenience in estimation | have

each vyear between 1969 and 1979.
used the wage data for 1971-78 only.

The covariances of the wage data are presented in Table 1, together
with their estimted standard errors and the average autocovariances at
each lag. The autecorrelations decline from 0.78 (et lag 1) Co 0.59 (at
lag 7). There is sgome evidence of nonstationarity in the data, with the
variances and covariances rising in the last years of the panel. The
sanple excludes 105 individuals who otherwise neet the data requirenments

but who are eliminated by virtue of reporting an hourly wage less than

$0.75 or greater than $100 (in 1967%) in one or nore years. When these

28Specifically. | estimated the vector of paraneters g by nininzing

(m - f(p))'v'l(m - £(f)), where m is the vector of 36 second noments of the
wage data, f£(f) is the vector of fitted nonents, and V is the estimted
variance matrix of the second noments.




24
individuals are included. the variances and covarlances are 25 percent
larger but the autocorrelatioms are very sinilar.

This very sinple nodel fits the wage data surprisingly well. The
overall goodness-of-fit statistic is 35.31, which has a probability value
of 8 percent. The paraneter estimates and their inplications are
summarized in Table 2. 29 One half of the -cross-sectional variance in wages
is attributed to permanent person-effects. Another 15 percent is
attributable to the pure white noise conponent. This variance share is
actually nmuch lower than the share of nmeasurenent error reported in the
PSI D val idation study (Bound et.al (1989), Table 2), suggesting that all of
By, can easily be attributed co neasurement error. The remaining conponent
of variance is highly persistent: the estimated AR(l) coefficient g is
0. 89.

To see the inplications of this persistence. consider the effect of a
unit innovation in the person-specific wage conponent on the sinple
discounted average of expected future wages

(L-p = ﬁj E, 109 v

=0 it+j

In the first case. suppose that is all neasurenent error. so that a

Hie

unit Iinnovation in wages is purely an innovation in u Then, assum ng

ic”
p=.9 (i.e., a discount race of 11.1 percent), the effect on the discounted
average of expected future wages is (1 « 8)}/{1 - af) = 0.494. On the ocher
hand, suppose that there is no neasurenent error in wages. The" a unit

innovation in the wage shock inplies a 0.69 innovation in uit and a 0.31

29There are a total of

212 parameters in the nodel, including the 8
period-specific variances o,

end the variance of the pre-sample shock Uy
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innovation in pit'so In this case. the discounted average of expected
future log wages rises by 0.34.

The results of this exercise suggest that a typical person-specific
wage innovation results in a significant revision to lifetine wealth. of
course, it is possible that individuals havebetter information with which
to forecast future wages than is available tp an outside data analyst. In
this case. wage innovations in the statistical nodel (LO do not
necessarily represent new information. Cearly, we need nuch further
evidence before we can use the lifecycle nodel to nodel the wealth effects
of person-specific wage shocks.

One possible approach is to conbine consumption and hours information
to obtain direct estimates of Ait’ and t hen te consider projections of the
forecast errors in |og '\it on wages and other information. 31 To see how
this mght work. write the log-linear version of the intertemporal
consumption function inplied by the first-order conditions (3a) and (3b)
as:

log ¢,, melogw, e f log A

it it ic’
(For sinplicity | wll ignore any components of taste variation, although
these can be handled). This consunption function can be conbined with the

labor supply function (4) to give:

(11) log l'l’_t = (n« &e/E) | 0g Vie + 6/f log cit.

30Thi s uses the Iinear projection E(a|atb) = ('a+b)-var(a)/var(a+b).

31Thi s approach follows up on MaCurdy' (1983) nethod for estinating
the paraneters of the lifecycle nodel. MaCurdy’'s procedure is used by
Blundell (1990).
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This equation is the within-period optimality condition inplied by setting
the marginal rate of substitution between goods and leisure equal to the
wage. 32 An instrumental variables procedure can be applied to (11) to
estimte the coefficients (n - be/f) and &/f. Sinilarly, the intertenporal
[ abor supply elasticity » can be estimated by conventional neans, for
exanple by applying instrunental variables to (8). Then, wusing the
(approximate.) restriction that e =n « §, it i1s possible to recover
estimates of the coefficients e and f. (Altermatively, one can estimte
the coefficient @ in the intertemporal consunption function directly .. see
Altonji (1986) for exanple). Finally, these can be used to form an
estimate of log '\it from the observed consunption and wage data for each
person.

Gven estimtes of log A e it should be possible to estimate the

i

relation between the marginal utility of income end observable infornmation.

such as current assets and current and |agged wages. One could then test a

specific modal for |log Ait' such as the one inplied by the Lucas-Rapping

labor supply function, or the one inplied by perfect foresight. It would
also be wuseful to estimate conponents-of-variance nodels for the change in
the marginal wutility of income. A recent paper by Altug and Mller (1990)
shows that the assunption of conplete contingent narkets inposes a sinple

factor structure on A A =X, o+ X, |If cthis is correct, the

it’ e " %

idiosyncratic conmponent of the estimated change in |og '\it should be

orthogonal te individual-specific information. controlling for a

32Notice that if one naintains the assunption e-0 (i.e., that wages

have no effect on consunption, holding ¢omstant A), then one can obtain
estimtes of the iptertemporal substitution elasticity from cross-sectional
datal This procedure is used by Atonji (1986). and seens to give
estimates of n about the same size as those obtained by estimating (8).
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homogeneous  time effect. Altug and Mller's results suggest that this set
of restrictions may be acceptable.

A major limtation to this line of research is the absence of panel
data sets with information 0" consunption expenditures. The | eading panei
data source, the PSID, only contains information gn food expenditures.
Sone progress may be possible using the cohort level data in the British
Fam |y Expenditure Survey, although the [labor supply information contained

in this survey is limted to weekly hours.

d. Qher Sources of Variation in Individual Tabor_Supply

Although careful a odelling of wealth effects nmay go some way tovard
improving our understanding of the determinants of individual |abor supply,
I am not optimstic that a conventional Ilifecycle nodel can ever explain
more than a tiny fraction of the year-to-year variation in the data. 33 One
my be tenpted to attribute the unexplained changes to tastes or
measurenment error. There {is a graving body of evidence, however, which
suggests that idiosyncratic changes in labor supply are systematically
related to conditions on the demand side of the labor narket. There are
two conplenentary explanations for this link. On one hand, individuals nay

be wunable to sell all their offered labor supply. On the other, sone form

of fixed costs may enter into either the supply or demand sides of the

abor  market.
Ashenfelrer and Ham (1979) and Ham (1986) present nodels of

intertemporal labor supply which assume that reported unenployment contains

33 For exanpl e, Altonji‘s (1986) use of observed food consunption as a

control for the marginal wutility of income results {m only a snall increase
in the explanatory power of his fitted labor supply equations.
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information on hours constraints faced by workers. Specifically. t hese
authors assume that desired hours of work are described by an equation such
as (4). In the presence of labor market disequilibrium actual hours sold
may be lower. Following Ashenfelter (1978) suppose that a fraction § of
reported weeks of unenployment represent weeks in which an individual was
unable te sell his or her |abor. This leads teo a specification of the
lifecycle labor supply function that includes neasured unenploynent (or its
first difference) on the right-hand-side. with a coefficient of 8.
Estimates of this coefficient reported in Ashenfelter and Ham (1979) and
"am (1986) are positive and significant. Furthermore, the inclusion of
measured unenploynent leads to a significant increase in the explanatory
power of the labor supply -equation.

The interpretation of such an augnented labor supply function is an
issue of considerable dispute. Heckman and MaCurdy (1989). fellowing Lucas
and Rapping (1970), argue that neasured unenployment is sinply another
component of leisure. Because of the hours constraint, the sum of leisure
and unenployment IS necessarily negatively correlated with hours of work.
According te Heckman and MaCurdy then. individuals with longer hours of
unenpl oyment are sinply those who are consuming nore |eisure.

Evidence presented by Ham (1986) sheds some interesting light on the
interpretation of reported unenployment, and also on the underlying
question of whet causes individual hours of work to vary from year to year.
To see the nature of this evidence, consider the following (sinplified)

intertemporal |abor supply function:

(12) alog hit = n Alog woe t £ AD, + 6 ¢1t:

ic
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wher e Dic is a wvector of demand conditions in an individual's local |abor
market, industry, andfor occupation. There is no nechanical connection
between the neasurenent of hit and the measurement Of Dit' If the |abor

supply nodel is correctly specified, however, the" P-Q since narket-Ievel
information should be irrelevant te individual hours decisions, controlling
for individual-specific wages. Athough he does not report direct

estimates of £ In his 1986 paper, Ham's results using &D as instrumental

it
variables for individual unenployment indicate that ¢ is far different from
zero., A" earlier wunpublished version of the paper (Ham (1984)) presents
direct tests for the exclusion of industry. occupation, and |ocal
unenpl oyment rates from a" individual labor supply equation. The tesc
statistics are highly significant, indicating a" explicit role far demand-
side variables in the determination of individual labor supply. When Ham
uses the denmand-side variables to instrument reported unenployment in the
labor supply equation, he continues to find evidence of a negative and
significant effect of wunenployment on hours of work. This is evidence
against a strict labor supply nodel, and in favor of a nodel in which
reported unenmploynent conveys information about the demand conditions
facing a" individual worker.

One need not appeal to Keynesian-style labor narket constraints to
rationalize Hams findings. however. An alternative explanation is that.
| abor supply decisions are nmade at a higher frequency rime wunit than the
year (for exanple the week), and that there are significant fixed costs on
either the worker's side or the employer's side of the labor nmarket. A

model along the latter lines is presented in Rosen (1986) and Card
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(1990).34 In this nodel, effective labor input from a pool of N workers ig
Ng(h}, where g is an S-shaped function of hours worked per person. The
optimal  employment policy of a firm with this technology consists of a two-
part rule: if product demand is sufficiently lew, lay off a fraction of tha
|abor force and enploy the remainder at some nininum threshold level of
hours. If product demand is sufficiently high, enploy all available
workers at hours above the threshold.

The inplications of this firmlevel behavior for individual |abor
supply data are two-fold. First. sonme conponent of annual hours variation
will occur at a fixed hourly wage rate. In particular. individuals working
at firms with relatively low product demand will vary their nunmber of weeks
worked. but in each week of enploynent they will supply the sane nunber of
hours, and (presumably) earn the same weekly wage. For these individuals.
hours of work wll wvary directly with neasures of the firms product
demand. Second, weekly hours wll be observed tg fluctuate above a
(parson-speci fic) mnimum threshold. Evidence presented in Card (1990)
indicates that the latter prediction is surprisingly close to the truth.

In a sanple of 2800 nen observed working for the sane enployer pver a two
year period. reported hours per week in each of 8 interviews were observed
to fall below 35 hours par week in only 11 percent of cases. 35

A sinple fixed cost nodel of this kind suggests that enployer demand

conditions should affect weeks of enployment per year. Predictions on the

connection between enployer demand and hours per week depend on the assuned

34A class of nodels with simlar properties are analyzed in a macro

context by Hansen (1983) and Rogerson (1988). In these papers, |abor supply
within tha week is assuned to be either 0 or 1.

35See Card (1990, Table 3).
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form of enployment contract. My paper (Card (1990)) presents a case in
which. conditional on working, hours per week lie on a conventional supply
schedul e. I" this case, controlling for the wage, enployer demand should
have no effect on hours per week. Some sinple evidence om this prediction
is presented in Table 3, which shows the results of estimting the

augmented |abor supply function (12) a" three measures of labor supply:
hours per week, weeks per quarter. and total quarterly hours.

The data summarized in Table 3 pertain to me" 1n the 1984 SIPP panel.
The sanple is restricted to individuals whe are observed working for at
most one enployer over the 9 quarters of the available sanple period.
Demand-side conditions are neasured by the logarithm of enployment in the
individual's one-diglt industry. Thus, ADit refers to the percentage
change in enploynent in an individual's industry in the nost recent
quarter. The equations are estimated by instrumental variables. using as
an instrument for wages the change in wages observed for the same persem 4
quarters In the past or 4 quarters in the future. There is a small but
highly significant seasonal correlation in individual wage changes that
gives this instrumental variable its power.

The estimates suggest that measures of enployment demand are
significantly correlated with both hours per week and weeks per quarter.
I" conparison, the estimited intertemporal substitution elasticities are

small and relatively imprecise. 3¢ One could easily conclude from this

evidence that changes in labor supply are directly connected to employer

36 . . . . R
QLS estimates of the equation result in negative and significant
wage coefficients. presumably as a consequence of neasurenent error in
average hourly earnings. Further results are reported in Card (1990).
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demand conditions, and that wages play little or no role in the short-run
| abor-leisure deci sion.

The relatively weak connection between hours per week and wages
illustrated in colums 1 and 4 of Table 3 may seem puzzling. give" that the
Fair Labor Standards Act _nmandates overtime payments for individuals in many
occupations who work over 40 hours per week. Sone additional evidence 0"
the relation between weekly hours and wages is provided by data in the May
1985 CP§, This survey gathered information on usual hours per week, actual
hours worked in the previous week, and whether or npot the individual
received any overtine payments. The responses suggest that there is
substantial variation in actual weekly hours around "usual" weekly hours:

13 percent of me" indicate that they worked lass than their usual hours.
while another 19 percent indicate that they worked nore. 37 Individuals in
the letter group report 10 extra hours per week on average, bringing their
weekly total to 51 hours. However, only 47 percent of these men report
receiving any additional overtinme conpensation. For the mjority. weekly
hours are higher then wusual but weekly earnings are fixed. 38
Table 4 provides more detailed information on a very narrow subset of
individuals - those who usually work 35-40 hours per week and who report
41 or more hours in the survey week. 39 Sixty-two percent of all workers

normal |y work 35-40 hours per week. O these, 13.5 percent worked 41 or

37These statistics pertain to nme" sge 16-64 who hold only one job and
who are not self-enployed. Variation in weekly hours ameng the excluded
group is even larger.

38Unfortunate|y, the survey does not ask about reduced conpensation
for individuals who worked less than wusual hours.

39In s" effort to obtain a reasonably large sanple, this table
includes both m" and wonen.
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more hours in the survey week, and are summarized in the Table. The
fraction receiving overtime conpensation among this group is 59 percent.
Interestingly. however, extra hours worked are actually slightly higher for
the group with ne overtine pay.

These data suggest that even within the week, a sinple |abor supply
model 1si nadequate for a large fraction of the popul ation. Many
i ndi vidual s appear to be working extra hours for noextra pay. "he" this
behavior is added to the phenomenon of weekly layoffs, it becones clear how
a sinple model of [labor supply ¢an easily fail to explain movenents in
annual  hours.

Further work is obviously needed to isolate the systematic conponents
of i ndi vi dual |abor supply, and to describe the |inks between enpl oyer
demand and enployee hours choices. Wile such work falls outside the
"arrow realm of a conventional lifecycle nodel. it seenms to nme that further
understanding of individual hours outcomes will require a broader
perspective than the standard nodel can provide. As it stands. the
lifecycle nodel provides essentially no insight into the year-to-year

variation in individual hours.

IV, Conclusions

I" principle. the lifecycle labor supply model offers a" explanation for
the four min aspects of individual hours choices: nea" hours over the
lifecycle;, the age profile of hours; aggregate novenents in hours; and
indi vidual -specific variation in hours around the lifecycle profile. Al'l
of these conponents are tied together by a combination of intertemporal

substitution effects and wealth effect. 1In this paper | have tried to
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gauge the success of lifecycle nodel in explaining the various dinensions
of male Iabor supply. M/ assessnent is hardly positive: the only rea
success for the nmodel has come as g description of aggregate patterns in
wages and hours during the post-1970 period. Even here, ny suspicion is
that a careful consideration of wealth effects will wundermine the success
of the model.

Mich of the nicroecononetric research over the past two decades has
concentrated om the nagnitude of the intertenporal substitution effect, and
in particular on a odelling the intertemporal substitution effect of
i ndi vi dual - specific wage variation. As Pencavel noted in his 1986 survey,
the available evidence suggests that this effect is of second-order
inportance. My view is that a simlar conclusion holds wth respect to the
intertemporal substitution effect in the age profile of hours. Wth
respect to the permanent component of hours, there is nuch anbiguity in the
licerature., A fairly wide-spread belief anmong labor econonmists is that a
permanent increase in wages leads to a reduction in hours. Using nodern
panel data it is surprisingly hard to verify this hypothesis, and in fact
the preponderance of the evidence suggests to ne a positive association
between long-run wages and average hours

Two mjor avenues for further work are suggested. one involves a
detailed effort to estinmate the wealth effects in intertenporal |abor
supply. Existing methods can be used to estimate the marginal wutility of
wealth, and test its properties. Progress in this direction wll depend on
the quality of available data linking individual consunption and hours
choices. A second involves a re-evaluation of the premise that average

hourly earnings are a "sufficient statistic" for current |abor narket
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opportunities. A variety of nodels suggests that individual hours are
influenced directly by enployer-specific demand conditions. Ljmited
empirical evidence confirms this suspicion. |f true, our basic notions of
labor supply, and in particular our notions about the degree of

substitutability between current and future leisure. my be inconplete.
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Table 1
Auto-covariance Structure of Indlvidual Wagas
Continucusly Employed Male Housshold Heeds ln PSID
1871-78

(esticated standard errors in parentheses}

Auto-rovariance of Wegs in:

1971 1872 1973 1974 1875 1978 1877 1978
th Wa i
1971 0,243
(0.012)

1972 0.196 Q.,252
(e.010) {0.011)

1873 0.185 a.1i98 0.251
(0.010) (0.011) {0.012}

1974 a.1l480 0.188 0.194 D,240
(0.010) {0.018) (0.0L0> (D.Q11)

1875 0.173 0.187 4.187 0.193 0.253
(0.018) (9,010 (0.010) (0.010) (0.011)

1876 0.168 0.178 0.1lac 0.188 0.206 a.271
{0.010 (0.Q01C) (0.0l0) <(O0.010) (0.010) (0.012)

1977 0,162 0.177 0.1480 a.183 a.185 a.Z05 Q.254
(0.910) (0.010) (0.010) (0.P10) (0.010) (0.010) (0.011)

1978 0.151 a.166 0.164 0.179 Q.180 9.186 0,208 0.z93
(0.010) (o0.plo} (O0.014) (0.010) (0.010> (0.011) (C.011) (G.01G)

Average Auto-covariance at Lag:

0.151 0.165 0,169 0.175 a.182 a.188 Q.200 0.257
{0.010) (0.dOB> (0D.409) (0.9Q99) (0.099) (0.008) (0.00B) (0.009)

Note: Sample conslsts of 1374 male household heads from haussholds with no
change in hesd between 1969 and 19879, who earned pesitive labor earnings
and worked positive bours in each year betwean 1966 and 1978, and whose
hourly wage was between $0.75 and §100 (in constant 1867 dellars) In
all yaars,




Table 2
Summary of Estimated Conponents-of-variance \age Model

4. Paranmeter Estimates
(estimated standard errors in parentheses)

Parameter Estimte

1. Variance of Permanent Effect (02) 0.124
w (0.040)

2. Variance of Measurement Error/ 0.039
Purely Transitory Conponent (ar“) (0.003)

3. AR(1l) Coefficient (a) 0.886
(0.077)

4. Average variance of Wage 2 0.027

I nnovati ons (Average of at)

5. Goodness of Fit (24 degrees freedom 35.314

Note: Mbdel is fit by optimal mninmum distance to the 36
wage covarlances displayed in Table 1. The nodel is
Yog wye = @y + ¥+ M Yy T @ U+ Spe
Wi th var(f ) = az (t=1,2,...8) and var(u,,) = US.

B. Implications_of Estimates

1. Average Variance of Wages 0.249

2. Share Attributable to Pernmanent 0. 500
Ef fect

3. Share Attributable tg Measurenent 0. 157

Error/Purely Transitory Effect

4. Effect of yUnit Wage Shock on 2
_Average Expected_Future Wage:

(1) Assuming p, is measurement 0.494
error

(ii) Assunming mo measurement 0.340
error

Note: 'Change in discounted average of expected future log

wages, assuning a" infinite life and a .11 discount rate
see text.




Table 3

Estimated Labor Supply Functions for
Quarterly Hours Qutcomes: SIPP Sanple of Hen

(standard errors in parentheses)

3.

De de Vari abl e in First-D fferences
Log Log Log Log Log Log
Hours/Wk Wks Total H's Hours/Wk Wks Total Hrs.

Log wage 0.10 0.05 0.16 0.10 0.05 0.14
(0.14) (0.13) (0.22) (0.14) (0.13) (0.22)

I ndustry - -- -- 0.21 0.24 0. 46
Empl oyment (0.06) (0.06) (0.10)
R- squar ed 0.00 0.00 0.00 0.00 0.00 0. 00

Notes: Sanple consists of 19566 observations on quarterly changes in

labor supply of 4814 men age l6-64 with sane enployer over 9
quarters (1983-W to 1985-1) in 1983 SIPP panel. Al equations

are estimted in first-difference form and include 9 unrestricted
quarterly dunmies as well as potential experience. Leog wage is
instrumented by the change in log wages of the same person 4
quarters in the past (or 4 quarters in the future. for observations
fromthe first 3 quarters of the sanple). The standard devi ations
of the dependent variables are: log hours per week -- 0.142; |og
weeks per quarter -- 0.147; log quarterly hours -- 0.234.




Table 4
\lges, Hours, and Overtime Premuns for
Individuals Wrking 40 or More Hours:
nay 1985 Current Popul ation Survey

(standard errors in parentheses)

Paid Overtine?

No Yes

1. Nunber of Individuals 1651 2416
2. Average Hours Last Week 48.58 47.82
{0.18) (0.13)

Usual Weekly Hours 39.78 39. 86
(0.02) (0.01)

Hours Paid Overtine . 8.10
(0. 16)

Percent Paid Tinme-and- _ 92. 34

a-hal f

Percent  Fenal e 41. 67 32.37
Percent Paid by Hour 38.10 05. 67
Average Hourly wage 10. 65 a. 97
(0.27) (0. 16)

Note: Sanple consists of 4067

individual s age 16-64

Hay 1985 CPS

who reported usual weekly hours between 35 and 40 and who

reported working 41 or nore hours
holders and self-enployed workers

in the survey week.
are excluded.

Dual -j ob

In the

May 1985 CPS 62.4 percent of all individuals report usual weekly

hours between 35 and 40
wonen) . O these, 13.5 percent

hours last week.

(62.3 percent of

62.5 percent of
reported working 41 or nore




59

961 Ul 0G ~ 926} Ul Ofy 9/6} U1 0 ——

| 9/.61 Ul GG -~ -9/6l U Qg — 9261 UIQL —
oby
09 1) 0S 117 oy Ge (0}
! i i T ——— . 4

z
@
W
$ €861 jeay Ul sobem ﬁw
—
o)
©Q
%...\.”....\.“.;f M
_.a.dll l.f - . - - .....— %
N TN kgt pepPebib, gl Q

9¢

88—-9/61 PPQ SdD
s}J0yon) XIS 4o} sabop 99A08417

| 9.4nbi{




Figure 2

Lifecycle Hours for Six Cohorts

CPS Data 19/6-88
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Logss hmic Scale

Figure 4

Lifecycle Profiles of Wages
Men Age 18-66 in CPS, 1977-89
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Log (Annual Hours / 1000)

Figure 5

Lifecycle Profiles of Hours
Men Age 18-66 in CPS, 1977-89

—

s
IRIINONEND

o
o
1

© o ©
v B @

o O
B2

rr1 17111ty 1rrrr 11ty rrrrrryrrrrirrrrrr T rE T T T T

46 51 56 61 66

O
[y

Age

~m— O-8 Years Educ —+— 12 Years Educ — 16+ Years Educ




sinoH Bo uesy .- SI4 eNden lod 607 ——  abep Bojueapy — _

Jee A
88 98 14 c8 08 8. 9L
L | ! 1 1 Gce'/
-GbL
S—— i
pa 11..1\;111!}1..!..,
e 1652
~—
............I...I.....l.{ ..... - i
.............................. J
............................................................. T e 67

9/61 U 06-0¢ 8Py }404o]
sebop pup sunoH 8jpbaubby

g 9.4nbj4

ajeog olwyntebon




Number Artthor

3542

3543

3544

3545

3546

3547

3548

3549

3550

3551

3552

3553

3554

3555

3556

3557

Sherwin Rosen
Robert P. Flocd
Andrew K. Rose
Donald J. Mathieson
Anne Q. Krueger
Anne 0. Krueger
David Orsmond

J. Bradford De Long

Steven F. Venti
David A Wise

Patric Hendershott

Thecdore Joyce

Frederic §, Mishkin

Gary Gorton
George Pennacchi

Russell Cooper
Jahn Haltiwanger

S. Lael Brainard

A | -
Laurence Ball

Craig Burnside
Martin Eichenbaum
Sergio Rebelo

Jonathan Gruber
Alan B. Krueger

Casella
Jonathan S. Feinstein

Title

Contracts and the Market for Executives

An Empirical Exploration of Exchange
Rate Target-zones

The Political Econamy Of American
Protection in Theory ard in Practice

Impadct of Government on Growth and
"Trade

" Li qui dati on’ Cycl es: O d- Fashi oned
Real Business Cycle Theory amd the
G eat Depressi on

Aging and the Income Value of Housing
Wealth

The Market for Home Mortgage Credit:
Recent Changes and Future Prospects

Sel f-Selection, Prenatal Care, and

Birthweight Among Bl acks, Wites, and
Hispanics in New York City

Yield Curve

Banks and loan Sales: Marketing Non-
Mar ket abl e Assets

The Aggregate Implications of Machine
Replacement: Theory and Practice

Iast One Out Wins: Trade Policy in an
International Exit Game

Date

12/90
12/90
12/90

12/90

12/90

12/90

12/90

12/90

12/90

12/90

12/90

12/90

Public Goods in Trade: on the Formation 12/90

of Markets and political Jurisdictions

Credible Disinflation with Staggered
Price Setting

Labor Hoarding and the Business Cycle

The I ncidence of Mandated Employer-
Provided Insurance: Lesscns From

Workers’ Compensation Insurance

12/90

12/90

12/90




Number Author

3558

3559

3560

3561

3562

3563

3564

3565

3566

3567

3568

3569

3570

3571

Robin L. Dumsdaine
James H. Stock
David A. Wse
lawrence H. Goulder
Philippe Thalmann

Steven Shavell

Joshua Adzerman

Michael D. Bordo
Ama J. Schwartz

Xavier Sala-i-Martin

Xavier Sala—i-Martin

ching-to Albert Ma
Andrew Weiss

Alan C. Stockman
Linda L. Tesar

Paul J. Gertler
Donald M. Waldman

Sanghamitra Das

Anne 0. Krueger

Giancarlo Corsetti
vittorio Grilli
Bouriel Roubini

Joshma D. Amgrist
Al an B. Krueger

Title Date
Three Models of Retirement: Conputa-
tional Complexity Versus Predictive
Validity

12/90

Aprroaches to Efficient Capital
Taxation: Leveling the Playimg Field
vs. Living by the Gol den Fule

12/90

Individual Precautions to Prevent

Theft: Private Versus Socially Optimal
Behavi or

12/90

Soft Budget Constraints, Taxes, and 12/90
the Incentive to Cooperate

Vhat Has Foreign Exchange Market
Intervention Since the Plaza Agreenent

Accompl ished?

Lecture Notes on Foonomic Growth (1):
Introduction to the Literature and
Neoclassical Models

12/90

12/90

Iecture Notes on Economic Growth (11):

Five Prototype Models of Endogencus
Growth

A Signaling Theory of Unemployment

12/90

12/90

Tastes and Technology in a Two-Country 12/90
Model of the Business Cycle: Explaining
International Comovements

Qual ity Adjusted Cost Functions 12/90
A Micro Econametric Model of Capital 12/90
Utilization and Retirement

Theory and Practice of Commercial 12/90

Policy: 1945-1990

Exchange Rate Volatility in Integrating 12/90
Capital Markets

The Effect of Age at School Entyy on
Educational Attairment: an Applicaticn
of Instrupental Variables with Maments
from Two Samples

12/90




Huber Author

3572

3573

3574

3575

3576

3577

3578

3579

3560

3581

3582

3583

3584

3585

3586

3587

3588

Joshua D. Angrist
Alan B. Krueger

Fobert J. lalonde
Robert H. Topel

Phi_lepg:e Jorion
Frederic Mishkin

George Borjas

Giuseppe Bertola
lars E. O Svensson

Alwyn Young

James M. Poterba
Barry Eichengreen
Joseph E. stiglitz

Jacch Mincer

Catherine J. Morrison
Ermst R. Berndt

Karen K. Lewis

Jeffrey |. Bernstein
Pierre Mchnen

Eliana Cardoso
Mles s. Kimball
James B. Rebitzer

Michael p. Reobinson

Richard Armoctt
Joseph Stiglitz

Title

Does Campulscory School Attendance
Affect Schooling and Earnings?

The Assimlation of Inmigrants in the
U S. Iabor Market

A Multi-Country Comparison of Term
Structure Forecasts at Long Horizons

National Origin and the Skills of
Imnigrants in the Postwar Period

Stochasti ¢ Devaluation Risk and the
Empirical Fit of Target Zone Models

Leaming by Doing and the Dynamic
Effects of International Trade

I's the Gasoline Tax Regressive?
Is Furcpe an Cptimim Currency Area?

Al'ternative Aprroaches to Macro—-
Econcmics: Methodological Issues and
t he New Keynesian Econamics

Human Capital, Technology, and the
Wage Structure: What do Time Series
Show?

Assessing the Productivity of Inform-
ation Technology Equipment in U.S.
Marufacturing Industries

Should the Holding Period Matter for
Intertenporal Consumpticn-Based CARM?

Price-Cost Margins, Exports and
Productivity Growth: Wth an Appli-
cation to Canadian Industries

From Inertia to Megainflaticn: Brazil
in the 1980s

Precautionary Mtives for Hol ding
Assets

Employer Size and Dual Iabor Markets

Equilibrium i n Competitive Insurance
Markets With Moral Hazards

Date

12/90

12/90

01/91

01/91

01/91

01/91

01/91
01/91

01/91

01/91

01/91

01/91

01/91

01/91

01/91

01/91

01/91




Bumker Author

1589

3590

3591

3592

3593

3594

3595

3596

3597

3598

3599

3600

3601

3602

Al an J. Auerbach
Jagadeesh Gokhale
Laurence J. Kotlikoff

Frederick D.S. Choi
Richard M. levich

John H. Cochrane

Patric H Hendershott
James A, Waddell

Alan L. Gustman
Thomas 1. Steimmeier

Iuis A Rivera-Batiz
Paul M, Romer
Stanley Fischer
Rans-Werner Sinn

Peter M. Garber

laurence Kotliloff
Berrd Raffelhueschen

Torsten Persson
Guido Tabellini
Joshua Aizerman
Francisco Delgado
Bernard Duamas

David Card

Title

Generational Accomnts - A Meaningful
Alternative to Deficit Acocounting

Intermational

A Review Essay

The Changing Fortunes of FHA’s Mutual
Mortgage Insurance Furxd ard the
Iegislative Response

The Effects of Pensions and Retirement
policies on Retirement i n Higher

Education

Intermational Trade and Endogenocus

Technological Change

Money, Interest and Prices

Macroeconomic Aspects of German

Unification

Alexander Hamilton’s Market Based Debt

Reduction Plan

How Regicnal Differences in Taxes and
Public Goods Distort Life Cycle

Location Quoices

Is Inequality Harmful for Growth?

Theory ard Evidence

Trade Reforms, Credibility, and

Development

Target Zones Big and Smal |

Intertemporal Labor Supply: An
Assessment

Acocoanting Diversity:
Does It Impact Market Participants?

Volatility Tests and Efficient Markets:

Date

01/91

01/91

01/91

01/91

01/91

01/91

01/91

01/91

01/91

01/91

01/91

01/91

01/91

01/91

Copies of the above working papers can be cbtained by sending $3.00 per copy if
requested within the coptinental U.S.; $4.00 per copy for all other locations

to Working Papers, NBER, 1050 Massachusetts Averme, Cambridge, MA 02138.
Advance payment is required on all orders.

Naticnal Bureau of Fconomic Research.

Please make checks payable to the




