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SUMMARY

In this study the social security earnings test is shown to
have a significant effect empirically on the labor supply of retire-
ment aged men. A rich data file from the Social Security Adminis-
tration containing accurate benefit information provides a cross-
section sample of 65-70 year old married men who worked some amount
for emperical invgstigation. The data pertain to 1972. The results
indicate that eliminating the earnings test would incrcase labor
supply by 151 annual hours and payroll tax revenue by $31 per indivi-
dual in the sample. The way in which the earnings test is relaxed is
important also. Raising the excmpt amount increased labor supply
while lowering the tax rate did not. This follows from analyzing
labor supply decisions over a nonlinear earnings-tested budget con-
straint. An econometric technique was developed for consistently
estimating labor supply over nonlinear budget constraints. This
technique conveniently summarized the budget constraint in an expected

value calculation.
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The Social Security Earnings Test, Labor Supply Distortions,

and Foregone Payroll Tax Revenue*

An iwmportant provision in tﬁe social security prograz is the re-
tirement or earnings test which reduces social security retirement
benefit payments when earned income exceeds a certain amount.l The
earnings test was intended to direct benefits to individuzls whese re-
tirement had reduced their income and was outside their control. How-
ever, this provision imposes a high implicif tax rate on earnings
above the exezpt amount which can change the labor supply of perscns
wvho are eligible-for retirezent bepefi:s subject to the earnings test.
Therefore, rather than being outside individual control, retirement
may be induced by this regulation. The earnings test is an unpopular
provision and recent attention has been focused on its potential work
disincentive effects.2

The purpose of this study is to examine expirically wvhether the
earnings test distorts labor supply and, if so, to measure this dis-
tortion. A brief review of recent literature on the earnings test will
be given in Section II. A labor supply model based on comparing market
wage and shadow price is constructed in Section III. Also, econometric
methodology for estimating labor supply over a nonlinear budget con-
straint is developed. In Section IV the data and sample are described
and the variables used in specifying the model are defined. The
application of Section III's econometric methodology and discussion of
empirical results comprise Section V. A summary and conclusion follow

in Section VI,

*The research reported here is part of the NBER's research program in
Social Insurance. Any opinions expressed are those of the author and not
those of the National Bureau of Economic Research.
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II. Review of Recent Literature

The Social Security Adzinistration has been aware that the
eafnings_test is unpopular because it can discourage work by persons
who need to earn income in addition to their benefits. In defense of
the earnings test, Myers (1964) stresses the insurance objectives of
social security and points out that the progranm was not designed as
an annuity. He also points out that the earnings test helps to im-
prove social security finances. This issue is raised again by Ball
(1976) but with attention paid to potential labor supply distortions:

The issue is whether the present test strikes a reason-
able balance between two desirable but conflicting goals.
One goal is to conserve Social Security funds and keep
down contribuzion rates by liziting payments to these
people who have suffered a loss of earned incoce because
of retirement. The other goal 1s to design a systenm

so that it interferes as little as possible with incen-
tives to perform useful work. The sort of test now

in the law may well be about as good a one as we can
devise in balancing these objectives.

Additional issues are reviewed and discussed by Schulz (1977). It is

unfortunate that estimates of the cost of liberalizing the earnings
test assume labor supply will not Tespond to proposed changes. This
overestimates the cost by leaving out payroll tax revenue that would
be collected on additional earnings generated by providing greater

work incentives.




In a theoretical study, Han;cg and Honig (1976) exaczine the
earnings test's effect on labor supply. The income effect.of benefits
and the tax effect of the éarnings test are carefully analyzed through
their impact on the labor supply curve. Labor supply (K) Jjust becozes
positive at a reservation wage which is raised by full potential bene-
fits. At low wages (w) even full-time earnings would be close to the
earnings'test's exenpt amount (M), so that the slope of the budget line,
W, is unaffected by the earnings test's irplicit tax rate. In other
words, benefits will not be reduced and therefore there is no tax ef-
fect on substantially low wages. Hanoch and Honig go on to show that
labor supply is backward bending in an intermediate range of W, As w
increases, K increases up the point where earnings, wK, equal M and
the earnings test will begin to reduce benefit pavments for additional
earnings. Individuals avoid any reduction in benefits by holding down
K at higher w so that wK = M. Thus, the backward-bending portion of
the labor supply curve comes from holding earnings équal to the exempt
amount and is described by the rectangular hyperbola wK = M. If w in-
creases further, benefit»payments bec;me a small enough share of total
income so that the full benefit is foregone. At this point individuals
lea&e the social security retirement systen altogether and labor supply
shifts back to the curve that is unaffected by benefits and the tax
rate. Lowering the tax rate can bring people who had left the systexm
back in. Also, Hanoch and Honig define a critical tax rate which just
pProduces the result that people either earn no more than the exezpt

amount or leave the system. If lowering the tax rate still left it
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higher than this critical rate, tﬂen there would be no change in be-
havior. For these reasons, changes in the tax rate can have azbiguous
effects on labor su%ply as.well as no effect. The difficulties in
describing economic behavior when the convexity assuzption does not
hold--usual economic relationships cannot be derived from first-order
conditions and are not necessarily well defined--are born out by the
above regults. Also, the importance of distinguishing between re-
sponses to the exempt amount and the tax rate when analyzing the earn-
ings test is made clear. Hanoch and Honig significantly advance the
analysis of how social security can affect lador supply in their care-
ful theoretical study.

Boskin (1977) constructs a model which enables hiz to esticate
responses to both social security benefits and the earnings test inp
the transition to retirement status. To do this, he assuzes that in-
dividuals react to the earnings'test through its effect on net earn-
ings. Based on this assumption, the reduction in benefits due to the
earnings test is subtracted from gross earnings as are other taxes to
define net earnings; this is done at some standard level of labor
supply. The budget set would probably not be adequately represented
by computing the net wage at a fixed nuzber of hours of work because
it has a pronounced nonconvex shape due to the exezpt azount and im-
plicit tax rate of 50 percent in the earnings test. This method for

sunmarizing the effect of the earnings test ignores separate respcases

to these two parameters of the earnings test which Hanoch and Eonig
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(1976) have shown to be important. Accepting Boskin's specification
and entering gross earnings and benefit reductions due to the earnings
test as separate variables in his model, the hypothesis that their co-
efficients have the sacme magnitude and opposite sign (which is what he
assumes) can be tested. Nonetheless, Boskin makes a contribution by
analyzing retirement‘in the context of states of labor market activity
ana offering a specification for exazining this dynazic process.

Boskin and Hurd (1977) discuss the methodology based on specify~
ing a utility function for estimating labor supply in the presence of
the earnings test. Rather than pursue this in their empirical analysis;
they adopt a logit specificaticn for estimating the probability of re-
tiring, semi-retiring, and working. A good reason for mot specifying
utility is that empirical results based on it ray depend strongly, if
not entirely, on the particular functional form chesen. Nonetheless,
Boskin and Hurd's results must be interpreted as reduced-form estinmates
because they have not considéred the probability of choosing other
portions of the nonconvex earnings-tested budget constraint. In addi-
tion, the identification of important coefficients in the Boskin-Hurd
model depends critically on their linear specification.

The effect of the earnings test on the earnings distribution of
persons eligible for benefits is a source of evidence that retirement
may be induced by this test for retirecent. A clustering of earned
income around the exezmpt amount would indicate some distortion of labor
supply. Evidence of this clustering effect has geen presented by So-

cial Security Administration (SSA) researchers Sander (1968) aad
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Vroman (1971). They conclude that retirees do control their earnings
80 that benefits are not withheld by the earnings test. The evidence
gives a clear indication that there is some distortion.

Campbell and Cazpbell (1976) discuss potential reasons for con-
flicting results between SSA and other researchers on social security's
impact on retirexzent. However, attention appears to be converging on
the same issues as open empirical questions. In her review of the Te-
search and policy issues on retirecent, Bixby (1976) remarks:

Much more analysis is needed to throw light on
changes in the likelihood of cozplete or partial re-
tirezent at different ages if the retiremen: test were
modified to reduce its work disincentive effects,...

This study will attempt to develop a consistent analysis of labor

supply responses to the earnings test.

ITI. A Sinultaneous Ecuations Model of Labor Subpolv

A person decides to work based on opportunities inside and outside
the market. Therefore, a comparison of market wage and shadow price
is the analytic foundation for the labor supply model used here. This
approach to studying labor supply was developed by Gronau (1973, 1977),
Hall (1973, 1975), Hanoch (1976a, b), and Heckman (1974, 1977).

The market wage, w, and shadow price, s, equations are specified

as:

(1 Inw=Xa + e
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(2) In s = Y8'4 yK + e, -
The market wage depends on a set of variables, X, and an error term,
el, wvhich includes unobserved and left-out determinants of’wage oppor-
tunities and a random component. The semi-log specification is widely
accepted in the econometrics litera:ure.3 Shadow price is influenced
by'a set of variables, Y, and the amount of time spent working, K.
Left-out variables and a random disturbance are combined in an error
term, e,- Assuming that labor supply 1s generated strictly from these

equations, the following labor supply equation is obtained:

(Xa - YB - e3)/Y when w > s at K= 0

3) K = :
0 wvhen w < s at K= 0

vhere ey = e, - e- Only the coefficients in eqs. (1) and (2) rela-
tive to y can be estimated. 1If a variable influences both market wage
and shadow price, i.e., is ip both X and Y, only the difference be-

tween its coefficients in the two equations relative to y can be iden-

tified.

This derivation assumes that the same variables which influence
participation (or the choice of a budget line segment on which to
work) also determine the amount of work (within the chosen segment).
In fact, labor supply is a linear multiple of the gap between market
and reservation wage. However, the labor supply decision may be a two-

Btep process. In the first step, given the variables in eqs. (1) and
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(2), 1t is debided whether or not to work. Conditional on déciding’CO
work, the same variables gith different coefficients or additional var-
iables may determine how much to work in the second step of the supply
decision.

Another criticism of eq. (3) is that it is based on the assump-
tion that workers can achieve any interior solution. Individuals cay
not be free to work any anount they might prefer because ezployers sup-
Ply jobs at specific amounts of work. Also, there tay be minimum sup- A
Ply conditions based on travel costs or hiring costs (Gronau, 1973,
1977; Hanoch, 1976a) or, in general, variable threshold levels of labor
supply due to individual characteristics or market conditions (Mad-
dala, 1976). This poses the problen that interior solutions do not
generally describe labor supply. This problen is accentuated when
the budget constraint is nonlinear..

For the above reasons, the labor supply equation is specified in

the following general form:

(4) K = Wd+ e, -

W may contain some or all of the X and Y variables and can also include
other variables relevant to labor supply that do not appear in egs.
(i) and (2). The coefficients, d, may or may not equal the coeffi-
cients in eqs. (1) and (2) relative to Y. The disturbance, e,» can be

correlated with el and e2 or, from the strict derivation, equal
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e, - e- Furihermore, the strict specification can be tested by ex~
amining whether the estimate of eq. (4) is statistically different
from the estimate of eq. (3) (see Hanoch, 1976b, p. 13). A technique
for consistently estimating eq. (4) over a nonlinear budget constraint
will be developed and applied here to estimate labor supply decisions
of persons eligible to receive social security benefits subject to the

earnings test.

The earnings test that will be considered here operates as fol-

lows: there is no loss in benefits for earnings up to an exe~pt
amount of $Ml; the benefit payment is reduced by $t for every S1 of
earnings up to $M2; benefits are reduced dollar-for-dollar with earn-
ings up to the point where the person receives no benefit income and
the budget line returns to what it would be outside the social security
program. The nurber of hours of work,'K3, that it takes to reach this
point naturally depends on an individual's wage and benefit. Some in-
dividuals may be able to work full-time and not lose their entire bene-
fit; their budget constraint is convex and this fact will bé‘used in
estimating the model. The amounts of market tine, Kl and‘Ki, required
to earn Ml and MZ’ respectively, depend on a person's wage cnly. The
earnings-tested budget constraint for a person with wvage w who could
receive a full benefit payment of BEN is illustrated in-Figure 1.

- Labor supply estimation over nonlinear budget sets can be de-

veloped from the market wage and shadow price equations. For the pur-

pPose of estimating all the structural parameters in egs. (1), (2), and
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(4), the market wage equation can be estimated separately and used to

construct an imputed wage which is, in turn, used in the labor supply

equation. In this way, the wage effect which is dispersed through the
X's is pulled together into one coefficient, i.e., the wage effect is

measured by the single coefficient estimate for imputed wage. Having

swept out the a's, the shadow price coefficients, the 8's, are

identified. Consequently eq.(l) is replaced by its estimate:

(5) Inw = Xa + ei = Inw+ e!
wherg ln.w denotes imputed log of wage and ei, the residual fro= the
wage regression. Estirmating labor supply over 2 nonlinear budget ceca-~
straint will be based on eqs. (2) and (5). The basic idea is to use
the distribution of the disturbances in these equations for cocputing
the probability that an individual.will choose to work on each segzent

and corner of his budget set.

When a person's reservation wage, s at K = 0, is greater than his

market wage, he will not work. In terms of eqs. (2) and (5), this is

expressed as:

-' ' - —-—
(6) e, - e > Inw =~ Y8 .
" Letting e6 =e, - ei, the probability of not working becones:
(7) P(K=0) = P(eé >1lnw- Y8) .

11
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A person works when el < ln w - Y2, but how much labor is sup-

0
plied depends on other wage and shadow price comparisons. Working be-
low Kl izplies that the shadow price of time at’Kl exceeds the warket
wage so that:

(8). eé >Inw- YR - K, .
Therefore the probability that a person works soxe positive a-ount
less than Kl, i.e., along segment (a), is:

-

(9) P(0O < K < Kl) = P(lnw - Y3 - YKl < ea <lnw-Y3) .

It is worthwhile to pause at this point and discuss estircating
B and y. Let eé be distributed normally with zero mean zad variance
og and denote the standard norma} distribution by F and dersity by f£.
Under this specification, the probability of working less than Kl,
following from eq. (8), is:

(1)  PR<K) = 1=-F[(lnw-7¥8- YK ) /o)

while the probability of working Kl or more is:

(1) P& >K) = Fl(lnw- Y8 - YR /el

Let DK be a binary variable indicating whether or not a person works

less than Kl’ where DK = 1 for individuals working Kl or more ia the

12
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sample and DK = 0 for those working below Kl. A probit analysis of DK

maxinizes the likelihood of cbserving the sazple which is:

(12) L = I Flnw, - Y8 - yK..)/o.]
4e{DK=1) i i 11 0 _
*n {(-F[(n w, - Y,8 - vK..)/c.]) .
1e{DK=0} i 17770

The inverse of the coefficient estimate for ln w yields an estimate of
%" B and vy are estimated by dividing the coefficient estimates for
variables in Y and Kl by that for ln‘w. In this way, waximi= likeli-
hood estimates of 5o B, and y are obtained. More importantly, as wil
be seen, the coefficient estimates from é probit analysis of working
above Kl can be used to estimate the piobability of working on the
segments and corners of a nonlinear budget constraint. The method

for consistently estimating labor supply that will be used here re-~
quires calculating these probabilities. For this reason the first
step in the.empirical analysis will be a probit analysis of earning
above the exempt amount, Ml, in Figure 1..

A crucial feature of the budget constraint for this analysis is
that the extension of its initial segment BC shown as the dashed line
CG in Figure 1 lies above the rest of the constraint. Although the
earnings-tested budget constraint is nonlinear and nonconvex, it never

cuts the extension of BC from below. If this were not the case, the

market wage and shadow price comparison that underlies the condition
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for working less than Kl would not be valid. Fortunately this problenm
does not arise in the important first step of the expirical analysis
because the earnings test is structured as it is in Figure 1.

Getting back to the choices made on a2 noalinear budget constraint,
the wage that an individual faces at Kl is taxed at rate t. A person
may be willing to work more than Kl at his full wage but not at his
taxed wage. 1In other words, the market wage may exceed his shadow
price of time at Kl but the taxed wage does not. For this reason,
there is a non-zero probability that an individual works Xl exactly.

Working at least Kl requires that:

(13) e, < Inw- Y8 - yK

0 1 °

However, no more work than Kl occurs when (1-t) w < s at Kl. Since
it is the log of wage appearing in eq. (5), it follows that:

(14) el > In(l-t) + Inw - Y8 - YK

0 1 °

However, a problen arises due to the nonconvexity of the budget set.
Equation (14) does not preclude working o; segment (c) which, as
drawn in Figure 1, cuts the extension of CD denoted by the dashed
line DG' from below. As a result of this, the shadow price of tize
can equal the full wage at some labor supply greater than K3. In

other words, an indifference curve can pass through point C and also

be tangent to segment (c) above F'. The sanme problem exists for
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examining choices along segment (b). Consider a person who chooses to
work along segment (b) at Kb' Working on this segment implies that
S(K = Kl) < (I-t)w < S(K = KZ); if interior solutions are obtained
then, in addition, S(K = Kb) = (1-t)w. However these conditions do
not preclude working on segmept (c). It is possible that S(K = K3) <
w implying that this person would also work along segment (c). 1If y
is sufficiently large, then the full wage will not exceed shadow price
at K3. Nonetheless, in the case of two potential labor supply equi-
libria, the individual chooses the point yielding higher utility or is
indifferent between two different amounts of work.

As a practical solution to the nonconvexity problem, the sample
for estimation will be restricted to persons whose benefits are high
relative to their wages so that K3 is greater than full-time, full-
year work (FT ) as illustrated in Figure 2; FT equals 2080 annual hours
of work. Because these individuals would have to work more than FT to
get on segment (c), their earnings-tested budget constraints are
effectively convex. For this reason, this subgroup of the population
will be called the 'convex" sample. Estimating the labor supply
equation over the 'convex'" sample will be carried out here as a way
around the nonconvexity problem.

The net wage and shadow price comparisons used to determine labor
supply over the budget constraint in Figure 2 can be conveniently

expressed using the following notation:
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Jg = (Qnw- YE)/co,the work participation index

J1 = (Inw -~ Y8 - yKl)/co. the index for working up to Kl

Jlt = [In(l1-t) + Inw - Y8 - YKI]/OO, the index for

working beyond Kl

)

Continuing with the normal specification where F denotes the distri=-
bution function, the possible labor supply choices on the earnings-
tested budget constraint in Figure 2 and the probability for caking

each choice are:

‘I N

Labor Suprlv Choice Probabilitv of Choice
Zero labor supply 1 - F(JO)

Along segment (a) F(JO) - F(Jl)

At K, F,) - F(J;,)
Along segment (b) F(Jlt)

Calculating the expected value of X given W from eq. (4) over
the budget constraint, i.e., over the possible labor supply choices,

. yields the specification for consistently estimating the model. Let

17
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qQ index the types of choices where 9 = 1 for zero labor supply, 2 for
wvorking along segnent (a), 3 for working at Kl and 4 for working along

segment (b), The expected value of K conditional on W is:

(15) E(KIW) = ; P(q=i)[wqd + E(ealw,q)]

_ i=1
where P(q=i) denotes the probability of making choice i and the sub-
script on W indicates that the value of some variables in W, in par-
ticular net wage, aepend on q. Certainly, using the actuzl choice
made to define the values of these variables in specifying the model
induces bias in the estimate of the model. This occurs because, as
shown thrOughoug this section, the error term, eb, depends on this
choice and the potential correlation between eé and e, may induce
simultaneity bias between e4‘and the variables_depending on q. Eow-
ever, by ignofing the information in the choice actually made in the
conditional expectation of K, this problem does not arise. This can

be seen by carrying out the calculation further using the choice se-

lection probabilities and calculating the expected values of e,:

i
’ Cup ~£(3p)
(16) E®X|W) = [1- F(J ||¥,d - ;0‘ ‘1-r(J0)

' %0 f(JO) - f(Jl)
+ F(Jo) - F(Jl) de - CQ F(Jo) = F(Jl)



%0 f(Jl) - f(Jlt)
+ |F(J.)) - F(J, ) {[|w.d - =
1 1t 3 ° F(Jl) - F(Jlt)_‘

f_“_o f(Jlt)

+ F(J,.) W, d - _—
1t
4 % F(Jlt)
4
= I P(g=i)¥W |d
- l1=1 9
where 040 = E(eéeA) and f denotes the normal density function. Equa-

tion (16) surmarizes the budget constrzint through an expected value
calculation. The probability-weighted average of the expected value
of e, on the segments and corners of the budget constraint equals 0.
This says there is no problen uith choice selection since informaticn
on the values of right-hand side variables given by this choice is not
used in the conditional statement.

The way in which eq. (16) treats variables which change value on
different portions of the budget constraint has scome interesting im-
plications. For e#ample, given gross wage, the wage variable equals
the probability-weighted average of net wage rates on all segments of
the budget constraint. The weights vary over individuals according to
their values for the variables that go,into the J-indexes. The coef~-

ficlents for these variables in the indexes are estirzated through a

19



probit analysis of working above Kl which has been discussed. The
veights also depend on the parameters of the income maintenance or
tax program under study; the prograz's breakpoints and tax rates are
ﬁsed in evaluating the J-indexes. For this reason, it is possible to
use regression estimates of the labor supply equation for precdicting
labor supply responses to changes in the progran. In addition, since
gross wage, w, is assumed to be constant and the log of net wage is
specified as the wage variable in eq. (4) and tax rates, tq’ vary

over the labor supply choices, eq. (16) izplies the following:

4
(17) E(K[W) = I P(g=i) In(l-t Jw d, + ...
1=1 vl
4 4
= [ L P(q=1)]w dl + [ Z P(g=1i) 1n(2-t )]} dl + ...
i=1 i=1 q

= [1n w]dl + [.g P(q=1i) 1In (l-tq)] dl + ...
i=1 :
where dl is the coefficient for the wage variable. Consequently, the
effect of a nonlinear tax or income maintenance progra= is sumrarized
through an expected value of the téx rates faced along the entire bud-
get constraint. Furthermore, the coefficient estirates for the gross
wage and expected tax variables should be statistically the same. Any
predicted responses to changes in the tax prograc under study coze

through changes in the expected tax variable.



Equation {16)'s specification of the labor supply regression
yields a consistent estimate of the labor supply eqﬁation over convex
budget constraints. This technique does not supplant knowledge of the.
utility function that would fundamentally solve the problexs in the
nonconvex case. However, this should be weighed against the rcethod's
merit as a tractable way of surmarizing a nonlinear budget constraint.
It is less restrictive than specifying a functional form for utility
or requiring that the shadow price equation be integrable. The spe-
cification used here can be exazined by testing the gross wage and ex-

pected tax coefficient estimates for equality.

IV. Data and Definition of Variables

The empirical analysis is based on a rich file of data from the
Social Security Administration, the 1973 CPS-IRS-SSA Exact Match file.4
This file starts with the March 1973 Current Population Survey (CPS).
Each individual's CPS record is matched to extracts qf their income
tax return (IRS} and administrative records of the Social Security
Administration (SSA). The labor supply of married men aged‘65—70 years
whose CPS, IRS and SSA records are properly matched in this file is
studied here. These individuals are eligible for social security
retirement and survivor benefits. They are not covered by the railroad
retirement system and not employed by the federal or a state government.
Also, they do not receive welfare income, unemployment compensation, or
disability payments. In this way, government pension and income
maintenance programs other than social security do not influence the

behavior under study.



The sample consists of those 65-70 year olds who worked some
amount of weeks in 1972, The econometric methodology developed in
Section III produces consistent estimates of the labor supply model
in this selected sample. The actual number of hours a person worked
during the week before the March 1973 CPS is given in the Exact Match
file. If a person worked in 1972 but hours worked were not reported
for the survey week, hours per week was set a 40 for full-time workers
and 20 for part-time workers. This was done to avoid survey-week
selectivity bias as defined and discussed by Hanoch (1976b}. The
measure of hours per week is multiplied by weeks worked in 1972 to
obtain an estimate of annual hours worked. Labor supply will be
measured by this estimate of annual hours worked which is denoted
HOURS.

Given 1972 earnings reported in the file and the estimate of
annual hours of work, the number of hours that it would take to earn the
exempt amount of $1,680 in the earnings test for 1972 can be calculated.
This amount of working time, denoted K1 here as in Section fiI, is
important in the first step of the analysis. Assuming wages do not

change much in 1973 for 65-70 year olds, K, can be computed for the

1
exempt amount of $2,100 in 1973. Since earnings are reported in 1973
as well as in 1972, a binary variable, DK, for each yeaf is set equal
to 1 for earning the exempt amount or more. Thus for each person,
two observations on earning the exempt amount or more are obtained.
The probit analysis of working above K1 described in Section III is

carried out in the sample of pooled observations on DK for the same

individuals in 1972 and 1973.
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The change in the earnings test from 1972 to 1973, i.e., the
increase in the exempt amount from $1,680 to $2,100, is important for
measuring a response to the exempt amount. In only a cross-section
sample where this amount is the same for all individuals, K1 is just
the inverse of observed wage. However, variation in the exempt amount

permits estimating the valuation of time coefficient ,Y, 1in the shadow
price equation. With an estimate of ¥, changes in shadow price with
respect to working time which, along with net wage changes, determine

the probabilities for working on various portions of the budget con-
straint can be computed.

After computing an individual's probabilities for the labor supply
choices his expected tax variable shown in eq. (17) of Section III can
be calculated - it is denoted ETAX. As discussed in Section III an
imputed wage is used in estimating the parameters of the labor supply
model. The log of a person's wage imputed from a wage regression is
denoted LWAGE. The specification of the wage equation and its estimate
are given in Appendix A.

The SSA data permit precise calculation of full social security
retirement benefits for which a person is eligible whether or not any
benefit payment is actually made. Social security wealth is defined to
be the actuarial present value of future benefit payments which couples
in the sample are eligible to receive; this is computed and denoted SSW.
Although SSW is not an explanatory variable in the wage or shadow price
equation it enters the model because it can change lifetime resources.
As discussed in Pellechio (1978b) SSW measures social security's effect
on labor supply in a life-cycle framework through the market wage-shadow

price comparison.
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An individual's initial endowment of wealth and unexpected
changes in wealth can influence life-cycle behavior. On the other
hand, savings and realized capital income arise from an optimal plan
that redistributes consumption and leisure over time. Therefore,
capital income should have no independent influence on any one per-
iod's consumption or labor supply. Unfortunately the data contain
no direct measure of endowed or accumulated wealtﬁ or capital gains
or losses over time. The CPS income information reports property
income as the sum of interest payments, dividends and rental income,
and other income. The IRS data give the amount of total dividends
and the taxable portion of interest received by an individual from
bonds, debentures, notes, mortgages, personal loans, bank deposits,

and savings accounts. The larger amount in capital income reported

from the CPS and IRS is denoted KINC. Results will be presented in-
cluding capital income in the model even though it should not have
an independent effect on life-cycle labor supply. An arguﬁent can
be made that capital income may capture the effect of initial endow-
ments or unexpected capital gains or losses and therefore should be
in the model. KINC enters the model through the shadow priéé equa-

tion.

Other variables that influence shadow price are the'numbeerf
years of schooling (SCHOOL) and binary variables for race (RACE = 1 for
whites), residence in a rural area (RURAL), and age (DAGE = 1 for persons
whose age equals AGE). Wage, schooling, and age of wives may influence
husbands' shadow price of time. These variables are added to the
shadow price equation and are denoted LWAGEW, SCHOOLW, and AGEW,
respectively.

A summary description of the variables described in this section

is given in Table 1.
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TABLE 1

LIST AND SUMMARY DISCRIPTION OF VARIARLES

Abbreviation

Descripzion

DK

HOURS

LWAGE

ETAX

SSW

KINC
SCHOOL
RURAL
RACE
AGEW
LWAGEW
SCHOOLW

DAGE

equals 1 for earning the exezpt acount or more in the
earnings test; 0 otherwise. There are two observa-
tions on DX for earning the exezpt aZount or mere in
1972 and 1973 for each individual

nunber of hours of work it tzkes to earn the exexpt
amount. There are two observations for each
individual

esticate of annual hours worked in 1972

log of wages izputed from wage eguation esti-ate
reported in Appendix A

expected tax variable given in eq. (17)

actuarial present value of benefits (including wives'
"survivors benefits) assuzing full retirezent

capital income

years of schooling

equals 1 for residence in a rural area; 0 otherwise
equals 1 for whites; 0 otherwise

age of wife

log of observed wage for working wives

wife's years of schooling

binary variables for age:

D66 =1 for 66 year olds in the 65-66 age group
D67 67 "

D68 " 68 "

D69 " 69 v
D70 " 70 "




V. Econometric Specification and Empirical Results

As discussed in general in Section III,.labor supply is gener-
ated by comparing shadow price with the log of wage imputed from an
estimate of the wage equation. The wage regression results for 65-70
year olds are reported in Appendix A. In the probit analysis which
is the first step in estimating the labor supply model, the shadow

price specification is:

(2") In s = By + yK; + B)KINC + B,SCHOOL + 83RURAL + &,RACE
+ BSAGEW + BgLWAGEW + 87SCHOOLW + bDAGE + e, .

Social security's effect on earning above the‘exe:pt amount is cea-
sured through social security wealth, SSWw, which is added to the
model.

Table 2 presents an estimate of the index for working up to
Kl’ Jl, as discussed in Section III from a probit analysis of earning
the exexpt amount or-more in 1972 and 1973 based on LW;GE, eq. (2")
and SSW. The cross-section saxzple is made up of 593 perscns who pro-
vide two observations on earning the exeépt a—ount or more for 1572
and 1973. The probit analysis is carried out for the pooleé'obSefvé;
tions on 593 working men aged 65-70 years. The ncacoavexity cf the
earqings-tested budget constraint does not affect the analysis (;ee

Section III, Figure 1).



TABLE 2
£S
PROBIT ANALYSIS' OF EARNING ABOVE THE EXDMPT AMOUNT IN THE
+
EARNINGS TEST FOR MARRIED MEN AGES 65-70+

(DK = 1 for earning above the exempt amount, 0 for below)

—

Coefficient Coefficient
Estimates Estircates
(Standard (Standard
Variables errors) Variables errors)
LWAGE* 1.40 AGEW -0.017
(0.14) (0.00C8)
Kl/103 -0. 532 LWAGEW 0.101
(0.089) (0.043)
ssw/10% -0.259 SCHOOLW 0.037
(0.050) (0.018)
KInc/10 -0. 209 D66 -0.189
(0.086) (0.122)
SCHOOL -0.038 D67 -0.181
(0.017) (0.134)
RURAL 0.313 D68 -0.139
{0.100) (0.146)
RACE -0.733 D69 -0.27%
(0.180) (0.147)
CONSTANT 1.61 D70 . =0.336
(0.539) (0.164)
Earning above 522
exenpt amount
Earning below 664
exempt amount
-2 x Log 401.

Likelihood Ratio

fThese results were obtained from the Maximuz Likelihood Probit
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TABLE 2--Continued

Estimation Program written by Forrest Nelson and Richard Rosett,
University of Rochester, and modified by Bronwyn H. Hall, Harvard
University. ‘

*For each individual there are two observations on earning the
exempt amount or more based on reported earnings in 1972 and 1673.
The probit analysis is carried out in the sacple of pooled observa-
tions on DK for these individuals. :

*
The log of market wages was imputed using the wage regression
reported in Appendix A.
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The wagé effect 1s significantly positive as expected from ex-
amining Figure 1. At higher wages, segzent (c) is reached more quickly
and foregone benefits are a smaller share of total earnings at opticux
labor supply. The estimated probability of earning the exezpt amount

or more is:

TS

(18)  P(DK=1) = / 1 f(t)er

where Jl is the index for working up to Kl discussed in Section III
and estimated in Table 2 and f is the standard norzal density functicz.

It follows that:

aP 3
(19) 5% f(Jl)bx

where x is any variable in Jl and bx is x's coefficient estirmate in
J1 (these coefficient estimates are what is givenm in Table 2). The
effect of one variable depends on the values for the other variables
through f(31). Using the exazple of a white cmarried male aged 653
years with 12 years of schooling who does not reside in a rural area
with a nonworking wife of the saze age and education and has KINC
equal to its mean value for 65-70 year olds, the point estimate of
1.40 for LWAGE indicates that an increase in wages from $3 to $4 per
hour raises the probability of earning above the exezpt amount by
0.13 approximately. This provides some quantitative reference point

for the estimates in Table 2.
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The coefficient estimate for Kl is significantly negative, indi-
cating that shadow price is raised by increases in working time. Using
the above example with LW;GE set at its mean value, the increase in the
exempt amount from $1,680 to $2,100 lowers the probabilitylof earning
above the exexpt amount by 0.03. Since Kl's coefficient is -y/o0 and
LWAGE'S, 1/00, then dividing Kl's coefficient esticate by LWAGE's
yields an estimate of y of 0.38 x 10-3. This corresponds to an elas-
ticity of shadow price with respect to hours of work of 0.26 a: Kl's
wean value of 681 hours.

SSW lowers the probability of working above Kl and the coeffi-
cient estimate and standard error are close to the values obtained in
my retirement study? This indicates that SSW shifts the labor supply
curve leftward as Hanoch and Honig (1576) demonstrate should be the
case.

Capital income and schooling are expected to raise shadow price
and their significant negative coefficients sﬁpport this hypothesis.
Tﬂe positive coefficient estimate for RURAL indicates that persons who
vork in rural areas are likely to eamn more than the exempt a=ount.

Whites have a significantly higher probability of earning below the

exempt amount. The higher is a wife's wage, the greater is the chance

. that the husband works more than Kl’ indicating that husband's and

wife's time are complements. A pattern of increasing likelihood for
working less than Kl with advancing age is given by the DAGE coeffi-

cient estimates.
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({» The coefficient estimates for variables in Jl given in Table 2
are used to compute estimates of all the J-indexes defined in Section
I1I. Continuing with the normal specificaticn, the probabilities for
working on different portions of the budget constraint are calculated
from the J-indexes for each individual. For persons with convex bud-
get sets, the 'convex" sample, as shown in Figure 2, the probability
of working on segment (c) is zero and there are no nonconvexity prob-
lens in the analysis.

With 2n individual's probabilities for the labor supply choices
ETAX is calculated, Along with the implicit tax rate of the earnings

. . . 6
test, income and payroll tax rates are also added in the calculation.

The labor supply equation is specified as:

\J = 1‘ v e\ 1
") BOURS d0 + dlLLAGE + dlETAX + dZSSk + d3kILC + dASCPOOL

+ d.RURAL + d

S 6

RACE + d7AGEW + dBLWAGEW + DQSCHOOLW

+ SDAGE + e, -

Estimates of the HOURS equation are presented in Table 3 for the
"convex" sample. Consistent esticates of this labor supply model over
the nonlinear convex budget constraint are obtained using ordinary

least squares. The unconstrained regression yields separate coeffi-
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TABLE 3

HOURS EQUATION ESTIMATES IN THE "“CONVEX" SAMPLE BASED On

METHOD FOR CONSISTENT ESTIMATION OVER

NONLINEAR BUDGET CONSTRAINTS USING OLS

 Variables

Coefficient Estimates
(Standard errors)

Unconstrained Constrained
LRAGE 1161. -—
(534.)
ETAX 1742. -
' (890.)
LWAGE + ETAX - 813.
(450.)
SSw =0.020 ~-0.015
{0.012) (0.011)
KINC -0.001 -0.005
(0.019) (0.019)
SCHOOL -15.1 -5.9
27.7) (26.7)
RURAL 366. 328.
(172.) (168.)
RACE ~652. -365."
(388.) (308.)
AGEW -21.2 =-16.7
12.4) (11.8)
LWAGEW 69.6 41.2
(75.8) (72.2)
SCHOOLW 23.7 12.6
(28.9) (27.4)



(( ‘ . TABLE 3--Continued

Coefficient Estinmates
(Standard errors)

Variables Unconstrained Constrained

CONSTANT 4201. 3392.
(1197.) (994.)

DAGE* .

R? a0 .094

N 212 212

SSR/lO9 0.18025 0.18160

*DAGE Coefficient Estimates (standard errors):

Unconstrained Constrained
D66 -667. -613.
(229.) (225.)
. ) D67 ~765. -689,
{t (234.) (226.)
-~
) D68 -626. -552.
(246.) (239.)
D69 -836. -741.
(258.) (247.)
D70 -904. -759
(283.) (257.)
3
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cient estimates for LWAGE and ETAX and the constrained version re-
quires the same coefficient estimates for these variables. As spe-
cified in Section III, the labor supply model implies that the wage
and tax coefficients should be equal. The F-statistic for testing
the hypothesis that LWAGE and ETAX have the same coefficient estimate
is 1.48 which indicates that the hypothesis can be accepted at a high
confidence level. This evidence provides some support for the method
proposed and used here for consistently esticating labor supply over
nonlinear budget sets. In addition, the wage and tax effects are
la;gé; Anlincrease in wages from $3 to $4 per hour raises annual
hours worked by 334.

The effects of changing the tax rate and exexpt amount in the
earnings test are not immediately apparent from the calculation of the
tax variable in eq. (17). Because the J-indexes depend on these
earnings test parameters, the probabilities of choosing the segments
of the budget constraint chaﬁge with the earnings test. Since the
probabilities summarize the effect of the earnings test through the
expected tax calculation, an earnings test change is ultimately ex~
pressed as a change in the expected tax varizble. This change was
computed foriincreases in the exempt amount to $5,000, $7,000, and
$10,000 and a decrease in the tax rate froz 50 to 25 percent and the
elimination of the earnings test. In all hypothesized changes, the
dollar-for-dollar reduction in benefits for earnings was eliminated.

The predicted annual hours of work for the earnings test as it oper-
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ated in 1972 and for the hypothetical alternatives are given in Table 4.

TABLE &
PREDICTED ANNUAL HOURS OF WORK (IN MILLIONS) FOR

ACTUAL AND ALTERNATIVE EARNINGS TESTS IN 1972

Actual Earnings Test: 1,839

Alternative Earnings Tests:

Exempt Tax Rates
Amounts 50% 257
$5,000 1,833 1,693
$7,000 1,860 1,720
$10,000 1,901 1,803

Elimination of Earnings Test: 2,002

The predicted annual hours of work in Table 4 are based on the
constrained eétixate of the HOURS equation in Table 3. Since it is a
consistent estimate of the labor supply model, fitted hours were cal-
culated for the full sample of 593 individuals facing both convex and
nonconvex budget constraints. This sample corresponds to a group of
1.081 million married men in the 1972 pepulation, an estimate obtained

by adding up the CPS population weight for each individual. Each

. person's predicted hours were multiplied by his populaticn weight to

obtsin predictions for this subgroup in the population. The sample

includes only married working ren satisfying selection criteria de-
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signed to elicinate potential effects of income maintenance and pen-
sion programs other than social security. Therefore, the predicted
responses arise from a narrowly defined subgroup in the total popula-
tion of persons whose labor supply might be affected by the earnings
test.

| Elimination of the earnings test increases predicted hours by
163 million. At an average wage of $4 per hour, total income in
this population rises by $652 willion and an additional $34 million
in payroll tax revenue is collected. At a $10,000 exexpt zmount and
50 percent tax rate, payroll tax revenue is increased by $13 willion.
Even at 2 high exempt amount of $10,000, persons with high earnings
are still likely to forego their entire benefit. Consequently, the
opportunity to improve social security finances by easing the earn-
ings test is a relevant policy consideration.

The decrease in hours worked for a reduction in the tax rate
at each execpt amount can bé explained by deciding to work less and
receive benefits by persons who formerly earned enough to reduce
their benefit payment to zero, i.e., the return to the retirement
program of persons who had left by virtue of their earnings. This is
illustrated in Figure 3 by the change in equilibriw= from EO to El.
Whereas before the person equated his untaxed wage to shadow price,
after the reduction in the earnings test tax rate, he decides to ac-
cept his taxed wage at a lower labor supply and receive soxze benefit

income. Computationally ETAX decreases even though the tax rate is

JU
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Fig. 3. Changing the Earnings Test Tax Rate
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lower because it is applied over a larger segment of the budget 1line..

There is a slight drop in hours going froz the actual earnings
test to one with an exempt amount of $5,000. This can be explained
by the balancing of increased hours of work frow individuals who earn
Do more than the exempt amount with reduced hours by those returning
to the retirexzent program.

Evidence of a labor supply shift induced by social security in
which fewer hours are worked holding wages and tax rates constant is
given by the negative coefficient esticare for SSW. A one standard
deviation, $12,039, increase in SSW reduces annual hours worked by
180. The pattern of effects of other variables on labor supply ob-
tained in the first step of the analysis is repeated when the HOURS
equation is estimated.

"In this section the effect of.social security on labor supply
of working men eligible for full retirement benefits was examined
empirichlly. The results iﬂdicate that the eérnings test does dis-
courage work thereby reducing payroll tax revenue that would be col-
lected on undistorted labor supply. Although the estimates support
the specification and methodology developed for this analysis and
measure reasonable economic responses to the earnings test, they are

reported with due caution.

VI,'Summarv and Conclusicn

The effect of the social security earnings test on labor supply

in & sample of 65-70 year old working men was examined in this study.



This required implecenting a technique for consistently estimating
labor supply over the nonlinear earnings-tested budget constraint.

The resulting specification surmarized this constraint through an ex-
pected value calculation [equation (16)]. As a practical way of avoid-
ing the problems posed by a nonconvex budget set, the sarple was re-
stricted to those persons whose wage and benefit levels were such that
their budget constraints were convex. In the expected value expres-
sion for the budget constraint, the labor supply effects of the earn-
ings test's exenpt amount and tax rate were suzmarized in an expected
tax variable. Furthermore, the specification of the labor supply
model implied that the coefficients for the market wage and expected
tax variable should be equal.

The empirical results indicated that wages and the earnings test
have a significant effect on the number of annual hours worked. The
estimates supported the hypothesis that the wage and tax coefficients
are equal. Based on the estimate of the model,‘predicted responses to
hypothetical changes in the earnings test in 1972 were co:puﬁed. An
increase in the exezmpt amount to $10,000 from the $1,680 aciually ap-
plied in that year was predicted, in a population of 1.081 million,
to increase labor supply by 61 million annual hours and paryroll tax

revenue by approximately $13 million. In per capita tercs, these in-

creases are 57 annual hours and $12 respectively. By eliminating the

earnings test, an additional 151 annual hours of work and $31 in pay-

roll tax revenue per person are obtained. Lowering the earnings test

39



/m\

Pt ¥ ..:

40

tax rate was preaicted to decrease labor supply. This counterintuitive
result is explained by the fact that as the tax rate decreases, wages
are taxed over a larger segment of the nonconvex budge*t constraint.

The cautionary note on these results that concluded Secticn IV
is repeated here. More work in estimating - labor supply and testing
the methodology in larger samplés and other data files is required be-

fore firm conclusions can be drawm.



AEEendix A

The econometric methodology and empirical results in the text are
based on using an imputed wage obtained from an estimate of the wage
equation. This equation is discussed here. Its specification uses
variébles described in Section IV and some additional variables des-
cribed here.

The actual number of hours a person worked during the week before
the March 1973 CPS is given. This observation on hours per week is
multiplied by weeks worked in 1972 to yield an estimate of annual hours
worked in 1972 for the sample of full-time workers. Wages are
obtained for this sample when their 1972 earnings are divided by
annual hours. The wage equation is estimated over the sample of full-
time workers and the log of wage, LWAGE, is the left-hand side variable.
If a person worked on a full-time basis in 1972 but hours worked were
not reported for the survey week, the value for hours per week was set
at 40. This attempts to avoid survey-week selectivity bias as defined
and discussed by Hanoch (1976b).

The SSA information contains summary measuresof a person's recent
earnings experience. Average monthly earnings based on the five years
of highest earnings serves as an indicator of a person's potential market
wage. This is multiplied by 12 to yield average yearly earnings, AYE,
which is used as an explanatory variable in the wage equation. This is
done because the SSA uses nominal earnings in each year for computing
the AME's without adjusting for wage growth or price inflation. There-
fore, assuming that nominal earnings grow, AYE is an average of five

recent yearly wages. A problem with AYE is that only annual amounts
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up to the maximum taxable earnings under the law in each year are used. This
truncation on earnings introduces a downward bias in AYE as a yearly wage estimate.
However, the SSA describes a person's pattern of employment and from this des-
cription a binary variable, MAX, is set equal to 1 when a person always earned
the maximum taxable amount and O otherwise. Putting MAX into the wage regression
yields an estimate of the percentage increase in wages for persons who always
earn the maximum or more. The equation used here to predict wages is not the
traditional wage equation in the sense that wage is generated by schooling,
experience, and background variables as developed by Griliches (1977), Gronau
(1973), Mincer (1974), and Chamberlain (1975, 1977). Rather lagged wages measured
by AYE and MAX serve as predictors of current wage along with other variables from
the traditional model which will be used also.

A binary variable (SOUTH) equals for residence in the South., Given the

variables described here and in Section IV, the wage equation is specified to be:

‘

2

4+ o RURAL + a RACE + aDAGE + e .
5 6 1

(A1} - LWAGE = a + o AYE +a
. 1 4

MAX + a SCHOOL + o SOUTH
3

The estimate of this equation used for imputing wages is given in Table
A-1. SSW, KINC, AGEW, LWAGEW and SCHOOLW are present not for structural reasons
but to avoid inducing bias in their coefficient estimates in the labor supply

(HOURS) regression reported in Section V.
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TABLE A-1

WAGE EQUATION ESTIMATE OVER THE FULL-TIME WORKING SAVDPLE

Coefficient Coefficient

Estimates Estinates

(Standard {(Standard
Variables errors) Variables errors)
MAX 0.270 AGEW 0.001
(0.115) 0.007
AYE/10° 0.227 LWAGEW -0.035
(0.029) 0.036
ssw/10% . 0.043 SCHOOLW -0.003
(0.043) (0.013)
KINC/10° 0.125 D66 -0.003
(0. 063) (0.101)
SCHOOL 0.027 D67 =-0.101
(0.013) (0.112)
SOUTH 0.066 DE8 -0.154
(0.081) (0.123)
RURAL ~-0.150 D62 -0.005
(0.087) (0.151)
RACE 0.081 D70 0.0%8
(0.150) (0.161)
R2 0.471 CONSTANT ~0.620
) (0.485)

N 336




The wage‘regression accounts for 47% of the variation in logged wages
with AYE and MAX adding significant explanatory power. An average of logged
wages was expected to be a good predictor of current wages. The regression
was used to impute individual market wage and was not intended to be an

estimate of the traditional wage equation.
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' Notes

1. 1In 1977 a person could earn $3,000 without losing any
soclal security retirement benefit income. Once the $3,000 exezpt
amount was exceeded, the retirement test was ad-inistered on a
monthly basis where $1 in benefits is lost‘for every $2 of earned
incone ovér $250 in a given month. Since retirement is tested solely
through earned income, this mechanism will be called the "ea:ning?
test."

2. See Bixby (1976) and Campbell and Carpbell (1976).

3. See Chiswick (1974), Chamberlain (1977), Griliches (1s77),
Gronau (1973, 1977), Hanoch (1976b), Heckrzan (1974a, 1977), and

Mincer (1974).

-4, See Aziz, Kilss, and Scheuren (1978) for a description and

documentation of the data.

5. Pellechio (1978a p. 26, Table 2).

6. Income tax along the budget lirpe segments is computed using
dividend and interest income and nuzber of exemptions given in the
IRS ‘data in the Exact Match file. The tax rate at $1,500 in earnings
is used for segment (a), 2znd $2,500 for segment (b). The payroll tax

rate was 5.2 percent in 1972.
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