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The Socid Security earnings test generates some of the highest margind tax ratesin the

economy today. The earnings test reduces someon€e' s Socid Security benefits once earnings pass a
threshold amount. When the earnings test was introduced in 1939, the intent was to push older workers
out of the labor force, S0 beneficiaries lost an entire month's benefits when monthly earnings exceeded
$15. Since the 1950s, the earnings test has been gradualy relaxed as the emphasis has shifted towards
encouraging work and saving. In 1998, the earnings test took away $1 in benefits for every $2in
earnings above $9,120 for a beneficiary under the age of 65 —a 50% tax on wages. A beneficiary aged
65-69 with earnings above $14,500 faced a 33% earnings test tax rate.

Altogether, a 64-year old beneficiary in 1995 faced a combined margind tax rate of 83% on
average, and possibly up to 114%, for earnings above the exempt amount.* In consequence, the
earnings test receives substantial popular atention, typified by the title of the 1989 study Paying People
Not to Work (Robbins and Robbins). The 1999 Economic Report of the President reviewed the
impact of the earningstest.? Concern over distortions to labor supply led to 21996 law gradually
raising the earnings exempt amount for older beneficiaries to $30,000 by 2002. On the other hand, the
earnings test will grow more redtrictive for some beneficiaries beginning in 2000, as the tighter rules for
62-64 year olds are extended while the normal retirement age dowly rises from 65 to 67.

In spite of subgtantial popular attention to the earnings test, the existing literature concludesit has
asmall impact on the labor supply of the dderly.® Earlier papers used the Retirement History Survey,
which ended in 1979 and has become dated. More importantly, there were virtually no changesin the
earnings test during the time period covered by the Retirement History Survey, so estimates of the
earnings text's effect are identified primarily from potentialy endogenous cross-sectiond variation in

wages and non-labor income.

! 83% reflects the earnings test, payroll tax, and federal and state income tax, according to the National Center for Policy Analysis
(1995). Thetax rate climbs higher when Socia Security benefits becomes taxable a higher income levels

% Pages 142-145.

® Burtless and Moffitt (1985), Gustman and Steinmeier (1986).
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In this paper | investigate three changes in the earnings test rules ingtituted between 1978 and
1990. These changes, which remain mostly unexplored, involved different combinations of shiftsin the
earnings test tax rate and the earnings exempt amount. Also, each applied to beneficiaries of some ages
and not others, so the behavior of unaffected age groups can be used to control for other changesin
[abor supply.

This setsthe stage for a"naturd experiment” andyss of the earnings test of the sort used to
study many socia programs and tax changes* In thisvein, | find that the working ederly bunchin
subgtantia numbers at and just below the earnings exempt amount. The bunching reacts directly to the
changesin the earnings test rules. The evidence of bunching casts doubt on earlier findings that the
earnings test has little impact on behavior and contrasts with other circumstances where peoplefail to
bunch as predicted a smaller convex kinks in the budget constraint.> The bunching at the kink also
demondirates that econometric analysis needs to alow for these responses.

This paper extends the naturd experiment approach by exploiting the changesin the earnings
test rules to estimate labor supply dadticities. The estimation incorporates the reactions to the earnings
test dong the entire piecewise linear budget constraint and decompaoses those reactions into income and
subgtitution dadticities. Thistype of estimation istypicaly faulted for imposing assumptions on the
gpecification that drive the estimates and for overlooking identification. However, the earnings test
budget congraint is well-defined and easy to measure, avoiding the pitfalls that sometimes arise with this
estimation method. And, to get the most out of the changesin the earnings test, | combine data before
and after the mgor rule changes. The subgstantid variation in the budget congtraint both cross-
sectiondly and over time drives the resulting econometric estimates, as will be demongrated.

The estimation yields rdatively large income and subgtitution eadicities that imply substantia
deadweight loss from the earnings test. Eliminating the earnings test is predicted to raise average hours
worked by 5.3% for those currently at or above the exempt amount. In contrast, the increase in the
exempt amount to $30,000 is predicted to lower aggregate hours dightly because of the negetive
subdtitution and income effectsimposed on high earners. It isimportant to note that the fiscal cost of

* These methods and their applications are described in Meyer (1995).
® Heckman (1983), MaCurdy (1992).
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easing the earnings test over the medium term is smal and declining, because of the rules governing
future benefits. These rules ultimatdy erase most of the fiscd gains from the earnings test, but they are
complicated and do not appear to reduce the labor supply distortions.

The eadticities estimated here are dso of broader interest in understanding the elderly who
continue to work, in contrast to the generd focusin the literature on retirement. It will be important to
keep in mind this apparent sengitivity of older workers to tax and transfer rules conditional on working,
which will affect policies that aim to induce later retirement. The results suggest a potentidly severe
negative effect on labor supply if benefits are means tested — a proposal gaining attention recently.
Another important consderation involves 62-64 year olds. They continue to face a much more
restrictive earnings test, unchanged since the mid-1970s, which will gradualy be extended to older
beneficiaries as the norma retirement age beginsto rise from 65 to 67 in 2000. Asthe median
retirement age continues to drop — from 65 in the 1970s to 62 today — the earnings test is growing more
binding for the younger group over time.

The rest of this paper isdivided into five sections. Section | describes the earnings test, its
impact on beneficiaries, and the earlier literature. The actua response of workersto the earningstest is
demonstrated in Section 11. Section 111 incorporates the piecewise linear budget constraint generated by
the earnings test into an econometric modd of labor supply. Section IV describes the resulting
maximum likelihood estimates, and Section V' concludes.

I. BACKGROUND
This section describes how the earnings test works at present and in the past. It follows with
evidence on the number of beneficiaries affected by the earnings test and then discusses earlier papers

on the earnings test.

A. TheEarnings Test Rules

Once a Socid Security beneficiary earns more than a certain amount, his or her benefits are
reduced at arate proportiona to additiona earnings. The benefit reduction rate is equivaent to atax
applied to wages until benefits are gone. 1n 1998 a beneficiary aged 62-64 could earn up to $9,120 —



the earnings exempt amount — with no reduction in benefits. When he works more, heloses $1.in
benefits for every $2 he earns—a 50% tax rate. For 65-69 year olds, the earningstest isless
retrictive with a higher exempt amount and a 33% tax rete, asreported in Table 1. The earnings test
no longer applies once a person turns 70.°

As shown in Figure 1, the earnings test generates a piecewise linear budget congraint with one
convex kink corresponding to the exempt amount and one nonconvex kink corresponding to the
exhaustion of benefits. The point where each segment of the budget congraint intercepts the zero-
hours-of-work axis messures virtual income, which is the analog on that sesgment to non-labor income
and isdue to nonlinear taxation. When a change in the earnings tet shifts the budget congtraint, the shift
in the virtua income intercept measures the income effect and the shift in the dope measures the
subdtitution effect.”

At aconvex kink a person faces distinct margind wages when he considers working dightly
more or less. Choosing hours just on the kink is compatible with arange of indifference curves. There
is no other reason for people to mass at a particular point, so observing a cluster at the kink will be the
strongest evidence that people react to the earnings test.?

The earnings test has been atered several timesin recent years, as highlighted in Table 1.° In
1990 the tax rate for 65-69 year olds was reduced from 50% to 33%, which rotates upwards the
middle segment of the budget congtraint in Figure 1. Intuitively, one expects labor supply to rise when
the pendty for working is lowered. People at the kink do enjoy a higher margina wage and an incentive
to work more. However, people on the middle segment aready 1osing benefits become better off when
their income rises and may work more or less. Theincome effect grows aong the middle segment, and
people just above the nonconvex kink experience a negative subgtitution effect aswell and will lower
their hours. It ismore difficult to search for this range of predicted responsesin the raw data than to

® Nonlabor incomeis not subject to the earnings test. The exempt amount for 62-64 year oldsis raised yearly according to
average earnings. 1996 legidation raises the exempt amount for older beneficiaries $1,000 ayear through 1999 and to $17,0001in
2000, $25,000 in 2001, and $30,000in 2002. The norma retirement age will be raised from age 65 to 67 by two months per year
from 2000 to 2005 and from 2017 to 2022.

" Figure 1 abstracts from income taxes for smplicity, but taxes are incorporated in the econometric analysis.

8 Another prediction isthat people should avoid the nonconvex kink, depending on the convexity of their indifference curves. It
isdifficult to detect in the data because the location of the nonconvex kink differs across people and is unknown for those on the

upper segment.
4



look for areection at the kink, especidly lacking longitudina data. Thus, understanding how dl
beneficiaries react demands a more structured framework for analyzing the data.

The other changesin the earnings test rules dso shifted the budget congraint. 1n 1983 the
earnings test was diminated entirely for 70-71 year olds. Thisisthe most subgtantial change, and it
creates two natural comparison groups. younger people who face the same budget condtraint as 70-71
year olds before 1983, and older people who face the same budget congtraint after. In 1978 the
exempt amount was raised about 25% for 65-71 year olds. A comprehensive picture emerges from the
St of rules changes, involving different combinations of shifting the convex kink and the dope of the
budget congtraint. And, since each change affected a particular age group, the earnings test response is
further isolated by comparing the change in behavior to the unaffected group as away to control for
other trendsin labor supply over time.

Asillugrated, Figure 1 presumes that workers can fredly choose their hours on the entire budget
congraint. Research on prime-age workers, though, shows that hours choices are constrained by fixed
codts, minimum hours requirements, and tied wage-hours contracts.™® The responsiveness of older
workers to the earnings test suggests that they enjoy greeter hours flexibility. Ruhm (1990) documented
the importance of flexible “bridge jobs’ taken by many people who continue working &fter leaving their
career jobs. Also, older workers are much more likely to work part-time. 44.7% of 65-69 year old
men working in 1990 worked part-time hours, compared to 4.2% of 40-49 year old men.*

It isimportant to mention another set of rules governing the relaionship between the earnings
test and future benefits. These rules substantialy reduce the long-run fisca gains from the earnings test
and should reduce itsimpact on labor supply. Just as people are rewarded with higher future benefits if
they delay claming, beneficiaries who work are compensated for current benefits logt to the earnings
test. For beneficiaries aged 62-64 the actuarid adjustment raises future benefits by about 7% for each
year’ sworth of benefits forgone. For beneficiaries aged 65-69 the Delayed Retirement Credit was
introduced in 1973 at 1%, raised in 1982 to 3%, and since 1990 is being raised gradudly to 8%. A 7-

° The history of earningstest changesis detailed in Friedberg (1998).

'° For example, Card (1990), Altonji and Paxson (1988), Cogan (1981), and Hausman (1980).

! Dataon usud hours of work in the previous year from the March 1991 CPS, reported in Friedberg (1999). Part-timeis
defined asless than 35 hours per week.
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8% credit is meant to be actuaridly fair on average, S0 someone with average life expectancy and no
borrowing congraints should be indifferent between either recelving benefits today or forgoing them and
|later receiving higher benefits over the rest of the expected lifetime.™

However, the credits do not appear to affect behavior and may not be well understood. The
earnings test'simpact is confirmed by the clustering at the convex kink demonstrated in the next section.
Recent articlesin Money and the Los Angeles Times describing the earnings test failed to note that
future benefits are raised if current benefits are reduced.”® Similarly, Reimers and Honig (1993, 1996)
found no evidence of increased labor force re-entry when the Delayed Retirement Credit wasraised. In
the estimation described in Sections 11 and 1V 1 tried dlowing the effective earnings test tax rate to be
reduced below the statutory rate by the Delayed Retirement Credit, but no such effect emerged. Inthe
rest of this paper | take the view that the credits adjusting future benefits do not influence the response

to the earnings test.

B. How Many Are Affected

Figure 1 made it clear that the earnings test will change the incentives of people who want to
work aggnificant amount. Data from the Social Security Bulletin summarized in Table 2 suggests that
alargefraction of older workers are affected by the earnings test.

About 926,000 out of 9.8 million retired-worker beneficiaries aged 62-69 in 1989 suffered a
reduction in benefits due to the earnings test, according to Bondar (1993). Leonesio (1990) aso noted
the impact of the earnings test on an estimated 173,700 beneficiaries aged 65-69 in the immediate
vicinity of the kink and 582,000 digibles with earnings who did not claim benefits and should be located
on the upper segment of the budget condtraint in Figure 1. Those and other articlesin the Social
Security Bulletin argued that a small percentage of the dderly are affected by the earnings test.™

However, with over one-third of working 65-69 year olds losing benefits to the earnings test and

12 Burkhauser (1980) and Blinder, Gordon, and Wise (1980) noted this potential impact of the actuaria adjustment, athough the
Delayed Retirement Credit is only dowly becoming actuaridly fair. Beneficiaries are compensated for each full month’sworth of
benefitslost.
3 Simon (1996), Kristof (1997). Coile, et d, (1999) found that many beneficiaries for whom the adjustment is actuarialy fair or
better claim benefits early a age 62, more evidence that the crediits are not fully taken into account. Burtless and Moffitt (1985)
did not incorporate the credits, as people do not appear to react to them.
! Packard (1990), Lingg (1986).
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hundreds of thousands more affected as well, it appears that the earnings test could have an important
impact.”®

C. PreviousLiterature

In spite of the subgtantia popular attention, the previous literature on the earnings test generdly
dismissed its importance. The most thorough papers to date are by Burtless and Moffitt (1985), who
noted the reaction of beneficiaries at the exempt amount, and Gustman and Steinmeier (1986).'° They
incorporated the effect of the earnings test into joint models of retirement and “ post-retirement” labor
supply. The post-retirement hours choice was modeed using the piecewise linear budget congraint
gpproach, which is described in Section 111.

Each paper used the Retirement History Survey, arich longitudina survey that lasted from 1969
to 1979, but with amgor weekness for studying the earningstest. During that time beneficiaries of al
ages faced virtually unchanged earnings test parameters’” What remains to identify the estimates of
post-retirement hours eadticitiesis other variation in the budget condraint acrossindividuas. However,
cross-sectiond variation due to wages and non-labor incomeis likely to be corrdated with omitted
individua characterigtics, biasing the estimates. Moreover, time series variation in pogt-retirement labor
supply may be confounded by a strong trend in retirement during those years.®® Krueger and Pischke
(1992) pointed out the potentid for spurious correlation, since real Socia Security benefits rose sharply
at the sametime.

Both papers estimated sgnificant dagticities, but both concluded that the earnings test was
unimportant. Burtless and Mdffitt, like the articlesin the Social Security Bulletin, judged that the
percentage affected by the earnings test was minor, athough the previous subsection showed that over

1> These gatistics do not account for the possible impact on retirement, arising if there are restrictions on hours choices, as
discussed erlier. Thefocusis on the cleanest predictions, relating to hours of work conditional on working.

1® Vroman (1985) aso documented the bunching of beneficiaries a the exempt amount in the 1970s.

" In 1972 ahigher eamnings test “tax bracket” with a 100% tax rate was diminated. However, the 1972 change isless useful for
identifying the reaction to the earningstest. It applied to beneficiaries of al ages, yielding no natural comparison group, an
important factor with the sharp contemporaneous increasein retirement. Also, there was no gpparent reaction to the higher kink
or toitselimination. While that bounds the underlying responsivenessto the earningstes, it is still consistent with the strong
reaction to theinitial kink demonsirated here. The propensity to locate at the higher kink is reduced because of its proximity to
the nonconvex kink, which is avoided.

'8 The proportion of non-working men aged 64 in the CPS rase from 44.0% in 1969 to 54.1% in 1977.
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one-third of working beneficiaries |ose benefits to the earnings test. Gustman and Steinmeler’s
conclusions were influenced by their trestment of the actuaria adjustment and Delayed Retirement
Credit, which should reduce the impact of the earnings test for many beneficiaries™® However, as|
noted previoudy, beneficiaries do not appear to be taken into account in the reaction to the earnings
test.

[I. EARNINGSDISTRIBUTIONSAND THE EARNINGSTEST

The conclusion in earlier research, therefore, is that the earnings test has a minor impact on
behavior. On the other hand, beneficiaries appear to be well informed about the earnings test, and the
popular view is thet it deters people from working.” How can one determine its influence on |abor
supply? Empirica drategies vary in the degree to which they formaize individua behavior: the more
structured the approach, the more closely the conclusions resemble theoretical concepts of interest; but
aso the more the accuracy of the conclusions depends on the formdization itself being a good
description of redity.

In the rest of this paper, | combine two approaches. In order to focus on the strongest
predictions, this section analyzes raw data on earnings relative to the earnings exempt amount.
Comparing earnings before and after the different rule changes decomposes how people respond to the
exempt amount and to the tax rate® Further, comparing these shifts to other unaffected groups over
time controls for aggregate trends which aso move the earnings distribution. However, capturing the
responses of people dong other parts of the budget set, and quantifying those responses in terms of
income and subgtitution eadticities, will require amore structured framework. Section [11 will

incorporate the entire piecewise linear budget congraint illustrated in Figure 1 in amode of [abor
supply.

¥ Simulationsinvolving the earmings test appear in Gustman and Steinmeier (1985, 1991).

% |_eonesio (1990) reported that 73% of retirees under age 72 in the 1982 New Beneficiary Survey knew of the earnings test.
Simon (1996) in Money and Kristof (1997) in The Los Angdles Times are recent examples of articlesin the popular press
describing the earnings test.

%! The earningstest affects narrow age ranges, so the response to rule changes generally occurs among new cohorts entering these
age ranges and facing new earnings test rules, rather than among the same people facing new rules and adjusting their work hours.
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Figure 2 begins by showing the earnings digtribution rel ative to the exempt amount before and
after the exempt amount was raised for 65-71 year oldsin 1978. Using data from March Current
Population Surveys (CPS), the graphs compare the previous year earnings of 67-69 year old men and
63-64 year old men, who did not experience any change in the exempt amount. Figure 2-A shows,
before 1978, how many of the older and younger groups had earnings in each $1000 interva above and
below the convex kink defined by the exempt amount, as a proportion of the total number of peoplein
the age group. %

Figure 2-A demonstrates a strong response to the earnings kink. People in both age groups
bunch just below the kink. Roughly the same number of people appear in each increment for severd
steps below the kink, followed by a big drop — of over 2% of the sample for the 63-64 year olds and
4% for the 67-69 year olds (about 8% of working 67-69 year olds) —in the step from just below to just
abovethe kink. The vigble reaction to the earnings test is somewhat in contrast to earlier conclusons
that the earnings test has little impact.

After 1978, the cluster of 67-69 year olds moves up to the new kink. Figure 2-B shows
earnings of both age groups in relation to the unchanged exempt amount of the younger group. The 63-
64 year olds cluster just below it as before, but the earnings of 67-69 year olds have clearly shifted
upwards. Figure 2-C shows them bunching at their new higher kink.

Quantifying the visua evidence dlows conclusions about satistica sgnificance. Thefirgt pand
of Table 3 reports the same data as Figure 2. Each column reports the proportion of individuas with
earnings within afew intervals around the kink. The last row computes the difference between the
percentage of people just below and above the kink and demongtrates that the bunching in every caseis
both sgnificant and significantly different from the behavior across any other intervad. The firgt and
fourth columns report the distribution of people in both age groups before 1978. The other columns

 Figures 2-4 show earnings from wages and salaries and from salf-employment. Age groups were narrowed because the CPS
reports age in March following the working year, ingtead of exact birthdays. The sampleis redtricted to men because spousa
benefits are complex. A spouse chooses whether to receive benefits as a dependent or aretiree, and the benefit typeis not
reported in the CPS. Dependent spouses |ose benefits from both the dependent's and the retiree's earnings, while retiree spouses
lose benefits only from the retireg's earnings.

2 Whiletheory predicts aduster exactly at the kink, messurement error o restrictionsin hours choices will plausibly spread out
the dluster in the neighborhood of or just below the kink. Theinterva width of $1000 was chosen because respondents
sometimes round off reported earnings to the nearest thousand, so a different interva length confounds the measurement of
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compare the patterns of earnings at the new separate kinks and demonstrate that each group now
responds strongly to its own kink. Together, the visud and gatistical evidence confirms that a significant
number of people react to the earnings test by holding down their labor supply.

Figure 3 makes the same comparisons of earnings around the kink before and after 1983, when
the earnings test was diminated for 70-71 year olds. Figures 3-A and 3-B illugtrate earnings patterns
before 1983.2* Figure 3-A compares the earnings of the affected group to that of ayounger group that
faces the earnings test both before and after 1983. The clustering at the kink by those of both agesis,
agan, substantial. Figure 3-B gives a sense of the counterfactua by comparing the affected group to an
older group of 73-75 year olds who do not face the earnings test and whaose earnings decline smoothly
over the same range.

Figures 3-C and 3-D make the same comparisons after 1983. Now, the earnings of the
affected 71-72 year olds resembles the older group, declining smoothly over the range of the earnings
kink. The younger group continues to bunch at the kink. The evidenceis quantified in Teble 3,
comparing the affected 71-72 year olds (in the middle columns) with the younger and older groups. In
the firdg three columns, among those facing the earnings test, the percentage located just below the kink
islarge: 4.1% of the younger group before 1983, 2.2% of the younger group after, and 2.3% of the
71-72 year olds before; versus 0.8-1.3% for those with no earnings tes, including the 71-72 year olds
after 1983. In this case, the usefulness of both comparison groupsis clear. Comparing the 71-72 year
olds to the younger group could be ambiguous because the younger group were bunching less as well.
On the other hand, after 1983 the 71-72 year olds look more like the older group than the younger as
they did before. The reaction to the 1983 change shows, similarly to 1978, how the kink governs
peopl€e's behavior.

The anadlys's concludes with Figure 4, focusing on the 1990 decline in the tax rate from 50% to
33% for 65-69 year olds. Figure 4-A shows the earnings of 63-64 and 67-69 year olds before 1990

bunching.

# Figure 3 shows 71-72 year olds, since they were 70-71 when the earnings were earned. 1982 is omitted because the change had
been scheduled for 1982 but was postponed in 1981 by one yesar.

% 67-69 year olds might bunch less because the Delayed Retirement Credit was raised from 1% to 3%in 1982. However,
earnings did not rise, and labor force participation declined ingteed of rising, which is not cons stent with aresponse to the DRC.
Reimers and Honig (1993, 1996) found no evidence of increased labor market re-entry by the affected age group.
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and Figure 4-B shows earnings after 1990. In both, we see the familiar piling up a the kink. Yet,
comparing the graphs, it is difficult to detect a change in the degree of bunching by the older group
relative to the younger. Table 3 dso showsthelack of a ggnificant reaction. While this bounds the
underlying responsiveness of labor supply, it does not contradict the evidence of strong reactions to the
other changes. The 17-percentage point decline in the tax rate is smaler than earlier changes when the
tax rate at the kink went from 50% to zero, and a small aggregate response is predicted from the
dadticities etimated later.”

In sum, the visual and datistical andysis of earnings patterns demongrates substantial bunching
at the convex kink generated by the earnings test, aong with considerable responsiveness to the shiftsin
the kink when the earnings test rules change. The next section will expand the andyssto consder the
entire budget condraint.

1. PIECEWISE LINEAR BUDGET SET MODELLING

This section describes the econometric mode of labor supply that arises out of utility
maximization subject to a kinked budget congraint. The estimation will capture the bunching, together
with reactions aong other parts of the budget congtraint which are difficult to detect in the raw data
Thiswill permit broader conclusions about the earnings test while providing estimates of [abor supply

eadicitiesthat are of more generd interest.

A. Methodology

In estimating the determinants of [abor supply, the problem of distinguishing the effect of the
budget congraint on labor supply from the effect of preferences on the budget constraint come to the
fore. Past labor supply may shape the budget constraint through the current wage, Social Security and
other income, and may aso be corrdated with current labor supply. The resulting estimates of the
impact of the current wage and non-labor income will be inconsstent. The subgtantid variation in the
net wage and virtua income across age groups and over time caused by changesin the earnings test
rules are key for identifying the estimated eadticities.

% Also, the smaller rule change may have been noted lesswidely by beneficiaries.
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Mogt tax and transfer programs generate nonlinearities in the budget congtraint and
discontinuitiesin labor supply. Ignoring them mis-specifies labor supply, but using the net ingtead of the
gross wage as the regressor makes the net wage endogenous because it is correlated with hours through
the nonlinear tax schedule. Taking account of taxes in the estimation is not only important but aso
useful because policy changes are a source of variaion that serve to identify the estimates. Accounting
fully for the nonlinearities generdly demands maximum likelihood techniques, introduced by Burtless and
Hausman (1978) and outlined in Moffitt (1986).2” Thisinvolves sdecting a labor supply function,
specifying the source of stochadtic variation, and forming the likelihood function. The likelihood function
takes into account the choice of hours over the entire exogenous tax schedule — in thisway removing the
endogeneity of jointly choosing hours and atax rate on a particular segment.

However, the econometric gpplication of the piecewise linear budget constraint method has
been caled into question by the work of MaCurdy, Green, and Paarsch (1990). They, and Pencavel
(1986) earlier, showed that the probability of locating at a convex interior kink is positive, and the log
likelihood is defined, only if the estimated coefficients yield a positive compensated substitution effect.
When this condition was not satisfied, researchers impaosed it by congtraining the income coefficient to
be negative. MaCurdy, Green, and Paarsch suggested further that the piecewise linear budget
condraint method automaticaly imposes a positive compensated effect. Blomquist (1995) explained
that this conclusion is not warranted. The compensated effect may be estimated to be positive without
the researcher imposing it, and MaCurdy, Green, and Paarsch obtained estimates with a negetive
compensated effect, so it isnot automaticaly imposed. The red trouble is with the estimate of a
negative compensated effect, which has occurred in many econometric settings. This outcome casts
doubt on either the theoretical underpinnings or the econometric implementation of the problem.?®

The earnings test estimation described in the next section does not encounter such trouble. The
compensated subdtitution effect is pogtive for al observations without imposing redtrictions on the

% Instrumental variables methods have been employed in some cases, but they do not deal with the kink observations, who face
two different marginal tax rates and virtua incomes.

% Two papers have focused on functional form. Blunddl, Duncan, and Meghir (1998) exdluded observations around the convex
kink and added a selection term to account for it. That approach is unappedling here because the kink observetions provide so
much information. Blomquist and Newey (1996) estimated a nonparametric labor supply function subject to a parametric budget
congraint. That approach requires mgjor smplificationsto be feasible. It omits covariates, only incorporates convex kinks, and

12



coefficients. The literature on kinked budget congtraints suggests that the problems arise in the case of
income taxes. We do not observe a person’s precise tax schedule, which depends on other family
income, household structure, and unobserved filing status and deductions® Thisis exacerbated when
there are many small kinks, asin the tax code before 1986 and 1981. In contrast, the earnings test
creates a Smple budget congraint with alarge kink that has the same location for everyone and that
gppears well understood, which explains why we observe much more bunching. Findly, thereis
condderably more variation in ederly labor supply, which aids in identification.

These reasons explain why the earnings test estimation escapes the problems described by
MaCurdy, Green, and Paarsch. The outcome here suggests the circumstances when the piecewise

linear budget congtraint method is most useful.

B. ThelLabor Supply Modd
A bendficiary's choice of hours H is assumed to be determined by the linear function,

(1) Hw,Y,x,a) = k + xb + gw(1-t) + dv, + a = zq + a

where w is the gross wage, w(1-t) is the net wage, Yy isvirtud income, X are demographic
characterigtics that influence labor supply, and a is arandom variable which represents unobserved
heterogeneity in preferences.

The net wage and virtud income terms are defined in terms of the piecewise linear budget
congraint generated by the earningstest. Let E denote the earnings exempt amount and Yss denote
Socid Security benefits. Thent and Yy, are defined asfollows:

2 t=t,°0 if eanings<E;
Yv = Yv1 © non-labor income

t =150 ter if E<eanings< E + Ysg/ter;
Yv=Yv2° Yv1 + E*t,

t=t3°0 if E+ Yss/ter <earnings.
Yv=Yvz° Yvi- Yss

does not account for the participation decision, an important consideration for older workers.
# Heckman (1983) pointed out that measurement error in the location of the kinks getsincorporated into the log likdlihood and
causesinconsstent estimates. Using Monte Carlo methods, Blomauist (1992) found that imputing income tax deductions causes

13



The structure in (2) makes gpparent the corrdation of the net wage and virtua income terms with hours
as hours and earnings increase aong the budget condraint. It isthrough (2) that the changesin the
earnings test ruleswill be incorporated. While there may be concern that a is correlated with the gross
wage and non-labor income, the identifying assumption is that the substantia shifts in the net wage and
virtuad income terms generated by the policy changes will dominate the potentid endogeneity of a. The
extent to which the policy variables drive the estimates will be demondrated after the estimates are
presented.

Assuming a in equation (1) is distributed over the population as N(0,s »°) yields an expanded
tobit. Thelog likelihood function in (3) expresses the probability of a occurring such that the person
wishes to locate on the segment or kink where observed:

3 logL (Hi ) = S *log g f f 11" 282,

T (lower segment)
8Sa Sa 20

&Hi-Z5 q 5 U
+Ki*logé o —— f 2240 (Kink)
&Hi-z;i9%a €Sag |

1 %i:Hi'ZZti* aea'i,')l)

é
+ S *logg—f g— F g—;u (middle segment)
8Sa Sa o Sa g

é = . _ 0 3 .O L\J
+ S5 * log éif 28, = Hi Zg,qi* I 1-F§°e‘i;“a (upper segment)
g8Sa Sa g 1 Sa ﬂgg
¢ Z4id1 gm0 U
-logél- o — f ! T da;u (truncation at zero hours)
B -¥Sa é%ag §

Hi 'Zjiq = Hi - k-Xib-gvvi (1_tj)_dYVji j =1, 2, 3
f (.) isthe gandard normd probability dengity function. Each dement of (3), multiplied by an indicator
for the budget segment where the person is located, expresses the likelihood that he chooses that

segment conditiona on his observed characteristics Z and on the budget parameters denoted by the
subscript on Z. Desired hours are observed dong the budget segments but not at the convex kink. The

severe biasin the piecewise linear method.
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term for a person at the kink expresses the condition that desired hours are below the kink when he
faces the budget parameters of the middle segment and above the kink when he faces the budget
parameters of the lower segment, neither of which is fessible®

Thelast term conditions the hours choice on the decison to work postive hours. This
Specification entails truncating nonworkers from the sample. Truncating focuses the estimation on the
hours choices of those who work, ingtead of trying to explain the work decision too, which isfar from
trivid with so much of the sample retired. The Strategy places stress on the useful policy variation,
occurring well away from the zero hours point. Truncating is also practical because observed ingtead of
imputed wages can be used.** Truncating might raise concern if people of different ages exhibit different
trendsin retirement, but there is little evidence of this®

A few more details will make (3) operationa. The mgjor features of the tax code are
incorporated. The estimation includes the payroll tax and the kink generated when people first enter the
income tax system and face atax rate of 11-15%. It isthe only one of a comparable magnitude to the
earnings test during thistime period. Moddling dl the additiona smdl tax kinks would increese the
demands of the type noted by MaCurdy, Green, and Paarsch, subjecting it to consderably more
measurement error without adding meaningful information. Bunching at the initid tax kink isminor &
best and bunching at any other kink is not discernible®

A find issueinvolves assgning people to the kink. As Section || demongtrated, people are
massed near the earnings test kink, but only some are located exactly on the kink, with many morein a
gmadl range below. Oneway that other researchers have handled this is by assgning observations from
asmall band on both sdes of the kink to the kink itself. The earnings distributions showed no sgn of

¥ Thetermsinvolving a' account for the nonconvex kink that people avoid. a' isthe value of a corresponding to the indifference
curve tangent to both the middle and upper segments. Thisis discussed in more detail in the Appendix.
¥ Heckman and MaCurdy (1981) pointed out that the usual sample sdection procedure to impute the wage yields inconsistent
estimates in the piecewise linear setting. The way to handle missing wagesisto integrate over the stochadtic variation in the
imperfectly observed wage aswell as over the other sources of randomness.
¥ |_abor force participation in the sample fell 2.9 percentage points before and after the 1983 earnings test change. Though it fell
more for the affected 71-72 year olds than for the older and younger workers, the trendswere similar.
¥ The Appendix discussesthe details. The nonconvex kink from the payroll tax ceiling on taxable earningsis not indluded, a
minor detall in this sample with few high earners. Income taxation of benefits began in 1984 but isignored here, asit affects few
beneficiaries and only those with earnings well above the exempt amount, and it requires information about tax-exempt interest
incomewhich isunavailable. Taxesdid not change differentialy across ages, so asmplified trestment should not confound the
identification Strategy.
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bunching just above the kink, however, so | assign observations occurring within $1000 below the kink
to the kink itsalf.®*

C. TheData

The modd is estimated on older working men from the March Current Population Surveys. |
focus on 66-75 year olds from the three years before and after the 1983 dimination of the earnings test
for 70-71 year olds. The sample includes the affected group along with two comparison groups —
younger men who face the same budget congtraint before 1983, and older men who face the same
budget congtraint after. | aso etimate the modd on the three years before and after the 1978 increase
in the exempt amount for 65-71 year olds, to check robustness. The reaction of the affected 65-71
year olds was strong relative to unaffected 63-64 year olds, however, only one natural comparison
group is available®

Statigtics for the sample are reported in Table 4, and the varigbles are defined in the Appendix.
80% of the 1983 sample does not work. Within the subsample that works, 57.2% located below the
earnings test kink, 8.9% on the kink, 16.6% on the middle segment above the kink, and 17.3% on the
upper segment.*® Their annuas hours will be explained as afunction of their net wage, virtud income,
and other persona characteritics.

¥ Asdiscussed earlier, theinterval length of $1000 is appropriate because some people round off their earningsto the nearest
thousand. Burtless and Moffitt smilarly assigned people within 100 annua hours on either side of the earnings test kink to the
kink. Other paperswithout major bunching, such as those on income taxes, formalize messurement or optimization error to
explain why individualslocate near, but not on, the kink. | tried estimating such amode!, with observed hours equal to desired
hours plus white noise, but it did not converge. Moffitt noted that the measurement error variance isidentified by dispersionin
bunching &t the kink, which does not occur here.

® The availability of two comparison groups serves to identify the two dlasticities of interest. Longitudinal datawould be more
ussful, but the Retirement History Survey ended in 1979, the Survey of Income and Program Participation did not begin until
1984, and the Pandl Study of Income Dynamicsistoo small. A weaknesswith annual cross-sectiona dataisthat people claim
benefits through the year and may switch to adifferent part of the budget congtraint, but annual earnings and benefits determine
wherethey areassigned. Previous research on retirement and the earnings test has generaly used annua or biannud dataaswell.
Thetiming of dlaiming isnot well understood, and with this datait isimpossible to avoid mis-assigning some people. However,
thiswill not be systematically related to the identifying earnings test variation and is unlikely to involve the key observationson
the kink.

¥ The samples exdude those with self-employment income, negative non-labor non-Socia Security income, or area wage not
between $1 and $100, and those who earn less than the exempt amount but receive no benefits, since they do not claim benefits
for aresson unrdlated to the earningstest. Though this might introduce sdection bias, the dternative of modeling benefit claiming

16



V. RESULTSOF THE STRUCTURAL ESTIMATION

This section discusses the estimates of the mode in equation (3). It follows by consdering a
number of specification checks that demondtrate the robustness of the results and the closeness of fit. It
concludes with policy smulations based on the estimates.

A. Estimates of the Labor Supply Model

The estimates are reported in Table 5. The coefficients have the predicted signs, and the wage
and income terms are estimated precisdly. The estimated dadticities are large compared to many in the
literature, especidly for prime age maes. Stll, they follow from the strong resction to the earnings test
demongtrated earlier and aso from the greater variation in hours among older workers. The 1983
estimates indicate that a $1 increase in the real wage would lead to an increase of 48 hours worked per
year, implying an uncompensated wage dadticity of 0.316 at the sample means. The income coefficient
indicates that a $1000 increase in non-labor income would lower hours worked by 17, yielding an
income eadticity of -0.332 at the sample means.

The 1978 edimates are generdly dightly smdler but smilar in magnitude, a sign that the results
arerobust. Intherest of the discussion, | will focus on the 1983 results because they are based on
more substantia identifying variation and because they relae directly to the proposed policy changes
today. Theseinvolve changesin the earnings tet for ages 65-69, and in particular eiminating the
earnings test entirely, as occurred in 1983 for ages 70-71.

The large dadticity esimates imply significant deadweight loss imposed by the earnings test.
Exact deadweight loss can be computed using the unique indirect and direct utility functions
corresponding to the linear labor supply function, asin Hausman (1981). The 1983 estimates indicate
average deadweight loss for people located on the kink of $1923 — without the earnings test, we would
have to take away $1923 to make them as unhappy as they are with the earningstest. The average
deadweight loss for people on the middle segment, facing a 50% tax rate, is $892. While their tota
utility lossis higher, worth $4603 on average, their deadweight lossis smaller because of the benefits

would be a stretch with the available data
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they forfeit to the earnings test.” However, it isimportant to recall that most of the benefits are returned
over the long-run because of the actuaria adjustment and Delayed Retirement Credit, leaving only the
deadweight loss. Thus, the earnings test imposes high efficiency codts, rdaive to shrinking fisca gains.

The egtimation controls for education, race, marital status, and age. People with &t least ahigh
school education and nonwhites work more. In 1978 married people work dightly more, and in 1983
they work dightly less®*3® Age hasthe usud negative effect on labor supply. To verify that the wage
and income coefficients are not picking up nonlinear age effects on |abor supply —which might occur
because the policy variation isafunction of age—1 tried adding a quadrétic in age. Including the
quadratic does not change the wage and income coefficients. It makes both age termsindividudly
indgnificant and negative but jointly sgnificant; and as the quadratic does not add appreciably to the
explanatory power of the estimation, | left it out. | aso tried including alinear time trend or adummy for
the years following the rule changes, to alow for atime effect on labor supply that might be confounded
with the earnings test variaion; the coefficients were inggnificant in both samples.

The changesin the earnings test rules over time and across age groups are presumed to be the
source of identifying variation. Our confidence in the estimates depends on the degree to which they are
determined by the earnings test variation, as opposed to the potentialy endogenous variation in wages
and non-labor income. A series of exercises, summarized in Table 6, confirm the importance of the
earnings test variation in generating the estimates.

Firgt, estimating labor supply usng OL S with the gross wage and other income — ingtead of the
net wage and virtua income — yidds inggnificant coefficients with the wrong sgns, so accounting for the
shape of the budget condraint is crucid for obtaining sengble estimates. A smilar point is demonstrated
by including income and payroll taxes but not the earningstest. The estimation does not converge, o
the remaining variaion isinsufficient to yied results. Estimating the modd using non-labor income
ingead of virtud incomein effect turns off the income variaion from the shifts in the kinked budget

%" People on the upper segment of the budget constraint experience no deadweight loss because they face only an income effect
from losing al their benefits, but no subgtitution effect.

¥ The effects of education, race and marital status are not statistically different if freed up by age group or time.

¥ Asdiscussed earlier, the earmnings test treats spousal earnings differently if the spouse receives dependent or retiree benefits,
which isnot reported in the CPS. This might make the results senditive to marital Satus, so | tried dratifying the sample. The
edimates were dmost identicdl, with substitution and income eadticities in the 1983 sample of 0.318 (0.016) and -0.328 (0.026)
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congraint. Theresult isthat the earnings test variation gets channeled into amuch larger wage
coefficient. The coefficient on non-labor income becomes less Sgnificant, so the variaion due to the
earningstest iskey.

| dso tried estimating the modd for various subsets of the sample, diminating some of the
earnings test variation to gauge itsimportance. In the pre-1983 sample the estimation did not converge.
In the other cases the estimates were less precise and somewhat, though not satisticdly, different. The
comparison with 66-70 year olds has the strongest influence. Since they face the earnings test
throughout, it suggests again its importance in the estimation.  These results suggest that both the cross-
age and time-series earnings test variation isimportant.

| tried another specification check dlowing the Delayed Retirement Credit to mitigate the impact
of the earnings test. | undertook this by freeing up the earnings test tax rate from both the net wage and
virtud income terms and indluding an additiona coefficient affecting the tax termsjointly. The coefficient
can be viewed as a measure of tax sengtivity, which should fal below oneif the Delayed Retirement
Credit reduces the impact of the earningstest. The estimated coefficient did not drop below one, so the
Delayed Retirement Credit does not appear to affect the response to the earnings test.

Lagtly, to check the modd'sfit, Table 7 compares actua location on the budget constraint for
66-70 year olds to predicted location.”® The mode correctly predicted segment location for 85% of
the group, avery closefit overdl. The mode dso predicted hours relatively closely for the entire
sample, and for those at or above the earnings test kink and being directly affected by the earnings test.
This suggests that the estimates will rdligbly predict the response to other possible changesin the

earningstest rules.

B. Policy Smulations

The labor supply estimatesin Table 5 alow usto smulate the impact of other changesin the
earningstest rules. The smulations aso give a better sense about the estimates, since eadticity
caculations pertain only to margind changes away from the kinks. Table 8 reports smulations removing
the earnings test for 65-69 year olds or raising their exempt amount to $30,000, which it will reach in

for married and 0.332 (0.040) and -0.331 (0.053) for single people.
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2002. Thefirst amulation smply repests the 1983 change for another age group, while the second
smulation amounts to doing so for many, so the estimates should be informative. Since the earnings test
has been dtered since 1983, the smulations are best compared to those identified as the Current
Benchmark predictions, where the earnings test parameters have been updated to resemble the current
rules. The Benchmark predicts mean hours of 1251 for al workers and 1782 for those located at or
above the kink.*

Removing the earnings test would raise mean hours for peopleinitidly at or above the kink from
178210 1876, a5.3% increase. The pogtive subgtitution effect from eliminating the earnings test
dominates in the aggregate, therefore. The lower pand makes this more explicit, reporting the change in
average earnings by initia location on the budget congtraint. The subgtitution effect for those at the kink
causes a 50% increase in average earnings, from $8,758 under the benchmark to $13,145 predicted
without the earningstest. While the negative income effect grows adong the middle segment, average
earnings are till predicted to rise 18% from $18,600 to $21,983. The income effect for those initialy
on the upper segment leads them to work less and reduce their earnings 4%, from $43,892 to $42,128.
Nevertheless, the overdl effect on hours and earnings of diminating the earnings test is Srongly positive.

Whilethe highinitid cogt is one deterrent to iminating the earnings test, the medium run cost is
amdl and dedlining.** The cost would gradually be offset because the Delayed Retirement Credit would
not be granted to beneficiaries who otherwise get higher benefits later when they lose benefits to the
earnings test today, as Honig and Reimers (1989) pointed out. At present, the cumulative fiscal cost of
eliminating the earnings text is diminishing as the Delayed Retirement Crediit is increased every other
year. Oncethe Dedlayed Retirement Credit becomes fully actuaridly fair for the average beneficiary,
then the cost of diminating the earnings test today will be virtualy canceled out within severd years®

0 Tables 7 and 8 focus on 66-70 year olds, who are the 65-69 year olds facing the earnings test throughout.

! 1n 1995 65-69 year olds faced atax rate of 33% instead of 50% and an exempt amount about 20% higher in redl terms.
Separately lowering the tax rate or raising the exempt amount are each predicted to reduce average hours, but by lessthan one
percent. Lowering thetax rateis predicted to induce asmall increase in earnings (about 3%) even for those located at the kink,
which is congstent with the lack of reaction in 1990 observed in Section 1.

* LLeonesio (1993) reported Socia Security Administration forecasts that diminating the earnings test for ages 65-69 would cost
$.3hillioninthefirst year. Increased tax paymentswould offset 14.8% of that. The forecasts are based on Hanoch and Honig's
(1983) edtimates of 0.17 for the uncompensated wage e agticity and virtudly zero for theincome dadticity. Thedadlicities
estimated hereimply a greater boost to labor supply and tax collections.

*® The medium-run offset might not be complete due to adverse sdection: the lower a person’slife expectancy, the less
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Lastly, Table 8 reports the results of smulating the increase in the exempt amount to $30,000.
Interestingly, aggregate hours for those at or above the kink would be virtualy unchanged. The
breskdown of earnings by initid location gives more ingght. Average earnings for those initialy on the
middle segment barely rise, compared to the substantia incresse from diminating the earnings test.
Average earnings for those on the upper segment fal by 10%. They experience not only the negative
income effect, as they would if the earnings test were diminated, but aso a negative subgtitution effect
from facing the earnings test tax rate** 1n sum, raising the earnings exempt amount makes the earnings
test bind for anew group of people with higher earnings, who would lower their |abor supply

consderably.

VI. CONCLUSIONS

The earnings test has been the subject of substantia popular atention, but less academic interest
in recent years. This paper revists the evidence on the earnings test using more recent data and a new
identification Strategy. Severa changesin the earnings test rules dtered the budget congtraint for
beneficiaries of certain ages and not other ages. Comparing the reactions of beneficiaries before and
after the changes, using the unaffected groups to control for other changesin labor supply, isolatesthe
reaction to the earningstest. This drategy isimplemented here using a combination of methods.

The first gpproach focuses on the strongest implication of the theory — that we should observe
bunching at the convex kink induced by the earningstest. The data show that people respond to the
earnings test by clugtering at the kink in substantiad numbers. The clustering moves when the kink moves
and disappears when the earnings tet isdiminated. The clustering is evidence that the earnings test
leads some beneficiaries to hold down their labor supply.

The behavior around the exempt amount is the most noticesble but is not a complete picture of
the earnings test’ simpact. Therefore, | aso estimate amodd of labor supply that characterizes

congtrained they will beto postpone filing for benefits without the earnings test.

“ Thisresult in particular depends on the assumption that everyone can adjust their labor supply flexibly. However, while
those near the kink can (and do) adjust their hours, otherswho work alot may have lessflexibility. If labor supply of those on
the upper segment were completely inflexible, then the static response to raising the exempt amount would be less negative —and
smilarly, the response to diminating the earnings test would be more strongly positive. On the other hand, if the incentives
become grest enough, full-time workers might choose to leave their jobs for part-time work —a sironger negative response.
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behavior dong the entire budget condraint. A typicd criticiam of thistype of estimation, however, is
that it overlooks identification of the parameter estimates. This is where the variation in the earnings test
rules, causng mgor shiftsin the budget condraint, is most important. The policy changesinduce
subgtantial variation in the right-hand side variables to identify the modd's estimates. The resulting
income and subgtitution eadticities are rdaively large, implying congderable deadweight loss from
taxation of older workers.

The estimates from aforma model aso yidd predictions about the effect of various policiesto
liberdize the earningstest. Thus, it was interesting to find that the modd predicts adight declinein
aggregate labor supply among 65-69 year olds resulting from raising the exempt amount to $30,000,
which will occur by 2002. The positive effect on hours worked by low earners gets offset by a negative
effect for high earners. On the other hand, the modd predicts that eiminating the earnings test would
raise aggregate hours by 5.3%, with amgjor increase for people at and near the kink. Thefiscal cost of
such ameasure would shrink over the medium run and is gpproaching zero, because increased benefits
from the Delayed Retirement Credit would no longer be triggered as beneficiaries no longer lose
benefits. Further savings might arise because workers age 65 and over are covered first by their
employer-provided hedlth insurance and only secondarily by Medicare. Findly, those who continue to
work into their relative old age even with only moderate earnings will be able to save more for their
eventud retirement. These results demongrate the usefulness of the substantia changesin the earnings
test rulesin exposing underlying labor supply preferences.

The estimated eadticities aso tdll us about the labor supply of the working elderly more
generdly, adigtinct focus compared to most previous research on retirement. The estimatesimply that
rules affecting hours choices conditiona on working will influence the success of other policiesthat am
to encourage later retirement. The results also suggest a potentialy severe negative effect on labor
supply if benefits start to be means tested — a proposa that has gained attention in Congress. Another
important consideration will involve 62-64 year olds. Compared to 65-69 year olds they face amuch
more restrictive earnings test, with a 50% tax rate and an exempt amount virtualy unchanged in red
terms snce the mid-1970s. Asthe median retirement age continues to drop, the earningstest islikely to

grow more binding on the labor supply of this age group over time. Furthermore, these tighter rules will
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gradually be extended to 65 and 66 year olds as the normd retirement age is raised beginning in 2000.
In sum, the earnings test is an important consderation in understanding the decisions of the ederly who

continue to work.
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APPENDIX
Data

The data are extracted from March Current Population Surveys. The variables and tax parameters are
defined asfollows:

Variable Definition

eanings wage and sdary income plus saf-employment income earned last year

hours usual hours of work per week last year times weeks worked last year

completed high school  dummy variable, completed 12 years of education or more

married dummy variable, married or separated

nonwhite dummy variable, raceis black or other

wage redl gross hourly wage: earnings divided by hours, deflated by the CHI
to 1987 dollars

other income real non-labor non-Socia Security income: total family income minus
individua earnings and Socia Security benefits, deflated by the CPI to
1987 dollars

virtud income intercept of each budget congtraint segment: defined in equation (2) asa
function of other income, Socid Security benefits, and the earnings test

initid tax kink maximum of zero or the slandard deduction plus the persond exemption
(timestwo if married, times two if over age 65) minus other income

initid tax rate margina federd income tax rate gpplying to the first tax bracket

payroll tax rate employee's share of the OASHDI payrall tax

TheLog Likdihood Function

The nonconvex kink. Thelog likdihood functionin (3) indudestermsinvolving a'. a' refersto the
vauedf a, the heterogenety error term defined in (1), that sets equa the indirect utility functions on the
middle and upper ssgments. The log likelihood specifies that someone locates on the middle segment if
their vdue of a isamdler than a' and locates on the upper segment if their vaue of a is greeter.
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The indirect utility function. The explicit indirect utility function is required for the estimation and for
amulaions. From Hausman (1981), the indirect utility function that corresponds to the linear Iabor
supply function is the following:

v(w,y): edway+gw - i+
d d2

Taxes. A amplified versgon of the income tax system isincorporated into the estimation, adthough it is
not specified in (3). Payroll taxes are assumed to gpply to dl earnings. The lowest federa income tax
rate is dso incorporated, dong with the kink corresponding to that tax bracket for people with low
income, who do not face income taxes for the first hour of work. In some cases the location of the
initid tax kink and the earnings test kink coincide within $1000 (8% of the sample) or are reversed
(10% of the sample).

This could raise the concern that the location of the tax kink might interfere with the andys's of
bunching at the earnings test kink. However, since the income tax trestment is the same across age
groups, comparisons will difference out the effect of the tax kink. Furthermore, the data suggest that the
income tax kink is not very important. There does not appear to be significant bunching at the initia tax
kink: the number of people within $1000 below theinitid tax kink is less than one-third of the number
within $1000 below the earnings test kink and causes no visible or satisticdly significant spike in the
earnings digtribution. Moreover, the kinks coincide for only asmall proportion of the sample. Findly,
71-72 year oldsin particular exhibit no noticeable bunching at the initid tax kink after 1983, which
serves as a check on their pre-1983 behavior when this might be of concern. Therefore, the reaction to
the tax kink does not gppear to interfere with the earnings test analysis.

Those who do not face the earnings test. Thelog likelihood for older people who are exempted from
the earnings test omits the terms specific to the earnings test. Those with high non-labor income face a
single budget segment and pay income and FICA taxes, and those with low non-labor income face the
income tax kink.
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TABLE 1

The Earnings Test Rulesin 1998

62-64 year olds  65-69 year olds
Exempt amount $9,120 $14,500
Tax rate 50% 33%
Changesin the Earnings Test Rules

Year  What changed Agesdffected  Agesnot affected
1978  Raised exempt amount about 25% 65-71 62-64
1983  Hliminated the earnings test 70-71 62-69
1990  Lowered tax rate to 33% 65-69 62-64
1996 Raised exempt amount to $30,000 by 2002 65-69 62-64
2000+ Rulesfor 62-64 year olds will be extended asthe 65-66 62-64, 67-69

normal retirement age rises from 65 to 67.
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TABLE 2

Individuals Affected by the Earnings Test, 1989

Aged 65-69
Number of retired worker beneficiaries” 7,229,512
who did not work # 5,253,500
who worked and
hed benefits withheld ° 757,560
had earnings within 90-110% of exempt amount ® 173,700
Number who had not clamed benefits and till worked @ 582,000
Aged 62-64
Number of retired worker beneficiaries® 2,549,084
who worked and had benefits withheld 168,782
Totd, retired worker beneficiaries who worked and had benefits withheld 926,342
Total, dependents and survivors who worked and had benefits withheld ° 314,938
# Leonesio (1990).
® Bondar (1993).
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TABLE 3

Percentage with Earningsin Each Earnings I ntervals

1978 Chanae 63-64 year olds 67-69 year olds
1975-77 1978-81 1975-77 1979-81
Earnings intervas 62-64 kink  65-71 kink 62-64 kink  65-71 kink
-$3000 to -$2000 0.035 0.022 0.027 0.043 0.027 0.029
-$2000 to -$1000 0.036 0.029 0.034 0.038 0.029 0.034
-$1000 to kink 0.045 0.036 0.018 0.058 0.033 0.045
kink to +$1000 0.021 0.019 0.015 0.018 0.037 0.014
+$1000 to +$2000 0.017 0.015 0.012 0.007 0.028 0.008
+$2000 to +$3000 0.016 0.013 0.014 0.007 0.010 0.010
Difference at kink  0.024 0.016 0.003 0.041 -0.004 0.030
(0.006) (0.005) (0.004) (0.006) (0.005) (0.005)
1983 Chanae 67-69 year olds 71-72 year olds 73-75 year olds
1980-81 1984-86 1980-81 1984-86 1980-81 1984-86
-$3000 to -$2000 0.027 0.016 0.028 0.011 0.022 0.010
-$2000 to -$1000 0.031 0.021 0.019 0.009 0.018 0.010
-$1000 to kink 0.041 0.022 0.023 0.012 0.013 0.008
kink to +$1000 0.013 0.008 0.009 0.005 0.008 0.007
+$1000 to +$2000 0.007 0.006 0.005 0.004 0.006 0.003
+$2000 to +$3000 0.012 0.006 0.010 0.005 0.010 0.004
Differenceat kink  0.028 0.016 0.014 0.006 0.005 0.001
(0.006) (0.003) (0.006) (0.004) (0.004) (0.003)
1990 Chanae 63-64 year olds 67-69 year olds
1988-89 1991-92 1988-89 1991-92
-$3000 to -$2000 0.020 0.016 0.014 0.015
-$2000 to -$1000 0.023 0.014 0.016 0.010
-$1000 to kink 0.027 0.024 0.022 0.018
kink to +$1000 0.012 0.015 0.009 0.006
+$1000 to +$2000 0.011 0.009 0.010 0.007
+$2000 to +$3000 0.007 0.012 0.004 0.008
Difference at kink 0.015 0.008 0.012 0.012
(0.006) (0.006) (0.005) (0.004)

Cdlls show the percentage of men who have earnings in each $1000 interval, defined relative to the
earnings test kink. Data from the March Current Population Surveys, details in the Appendix. Standard
errors are in parentheses or, where omitted, they are 0.001 to 0.004.

31



TABLE 4

Summary Statistics

1978 rule change 1983 rule change
al working al working
Number of observations 20,647 6,663 23,889 4,876
Number aged: 63-64 * 6,144 3,331 - -
66-70 * 10,246 2,565 13,453 3,435
71-72* 4,257 767 4,544 676
73-75* - - 5,892 765
Completed high school 0.425 0.518 0.471 0.579
Nonwhite 0.102 0.094 0.097 0.093
Married 0.816 0.864 0.811 0.842
Annud hours 478 1473 237 1162
(850) (873) (604) (844)
Gross hourly wage - 11.20 - 10.68
(9.54) (10.34)
Net hourly wage - 7.58 - 7.69
(7.03) (8.04)
Non-labor income 17,658 15,546 21,052 20,802
(15,503) (15,796) (17,773)  (19,131)
Socid Security income 4,595 2,884 6,080 5,201
(3,083) (3,192 (2,692 (3,339)
Location on the budget st: zero hours 0.675 - 0.796 -
below earnings test kink 0.076 0.234 0.117 0.572
earnings test kink 0.045 0.137 0.018 0.089
above earnings test kink, benefits>0 0.053 0.163 0.034 0.166
above earnings test kink, benefits=0 0.152 0.466 0.035 0.173

Men, March Current Population Surveys of 1976-78 and 1979-81 for 1978, 1981-83 and 1984-87 for 1983. Income dataare
retrospective for the previous year and are deflated using the CPI to 1987 dollars. The sample excludes those with sdif-
employment income or negetive nor+labor income non-Socia Security income; earnings less than the exempt amount but
without Socid Security income; or ared wagelessthan 1 or more than 100. Standard deviations are in parentheses. Vaiable
definitions are reported in the Appendix.

* Ageisreported in March following the working yeer. For example, 70-71 year olds (for whom the earnings test was
eliminated in 1983) are approximately 71-72 in the CPS.
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TABLES

Maximum Likelihood Estimates

Dependent Variable: Annual Hours 1978 rule change 1983 rule change
Completed high school 259 577
(29) (R7)
Nonwhite 177 362
(4N (9N
Married 119 -79
(39) (40
Age-65 -168 -156
(49) (1A
Net wage 44 48
(2\ ()
Virtud income, $1000 -25 -17
(N (2\
Congtant 1603 963
(40) (9
Standard deviation, s 5 1276 1356
(10 (29
Uncompensated waoe eadticity * 0.225 (0.013) 0.316 (0.021)
Income adticity * -0.297 (0.013) -0.332 (0.044)
Average annua hours 1473 1161
Loa likdihood -26369 -17726
Number of observations 6663 4876
Ace of sample 63-64, 67-72 66-75
Deadweight  vs. reduction Deadweight  vs. reduction
loss ** in benefits loss ** in benefits
Averagefor individuds located. ..
a thekink 1610 0 1923 0
on middle seament (losina benefits) 234 3814 892 3711

Maximum likelihood estimates of the choice of hours conditional on working, as modeled in equation (3). Asymptotic standard
errors are in parentheses. Sample: working men from the March CPSs three years before and after each rule change. Sample
datistics and sdlection arereported in Table4. * Caculated a the sample means of 1162 hours, 7.69 net wage, 22.449 virtua
incomefor 1983; and 1473, 7.58, 17.534 for 1978. ** Theindirect and direct utility functions from Hausman (1981) are used
to compute each person's equivaent variation, the amount of income he would have to forfeit to keep utility unchanged if the
earnings test were removed. Equivaent variation minus benefitslost to the earningstest equas deadweight loss.
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TABLE 6

The Importance of the Change in the Earnings Test Rules

1983 rule change Coefficentonwage  Coefficient on income
Modd estimates (Table 5) 48 -17
©) )
What if the mode is estimated...
using OLS, no earningstest or tax parameters inggnificant, oppodte Sgn
with income taxes, no earnings test estimation does not converge
with earnings test, but using non-labor income 77 14
insteed of virtud income ©) 7)
pre-1983 sample only estimation does not converge
post-1983 sample only 37 -13
(10) 9)
affected 71-72 year olds only 54 -23
(12) (11)
affected 71-72 year olds and 73-75 year olds 64 -29
(10) (10
affected 71-72 year olds and 66-70 year olds 45 -15
©) (4)

Variations on the maximum likelihood estimates reported in Table 5.




TABLE 7

The Within-Sample Fit of the Model

66-70 year olds (based on 1983 rule change) * Actud Predicted
Number of individuals|located on:
budget congtraint below earnings test kink** 1521 1635
kink 389 293
middle ssgment 717 659
upper segment 808 848
Average hours
al 66-70 year olds 1224 1254
66-70 at or above kink 1738 1786

Predictions based on Table 5 estimates. a was caculated for those not at the kinks and drawn from a truncated normal
distribution for those at the kinks. Thiswas used to compute desired hours, earnings and utility on each segment. The hours
choice isthe feasible hours giving the highest utility. Hours were then averaged over dl observations.

* Recdl that those who are 66-70 in the sample were 65-69 when their earnings occurred. ** For
those with relatively little non-labor income, this comprises two segments and theinitia income tax kink.
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TABLE 8

Policy Predictions

Average hours
66-70 year olds (based on 1983 rule change) All At or above kink
Actud 1224 1738
Predicted 1254 1786
Policy amulations
Current Benchmark: exempt amount up 20%, tax rate 33% 1251 1782
Earnings test diminated 1300 1876

Change from benchmark

Exempt amount raised to $30,000

Change from benchmark

1249

5.3% increase

1778

0.2% decrease

Predicted average earnings (according to initial segment of the budget constraint)

Lower Kink Middle Upper
Current Benchmark $3,757 $8,758 $18,600 $43,892
Earnings test diminated $3,757 $13,145 $21,983 $42,128
Exempt amount raised to $30,000 $3,757 $11,743 $19,801 $39,457

Predictions based on the estimatesin Table 5 and caculations described in the notesto Table 7.
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FIGURE 1. The Earnings Test
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