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Age Discrimination Laws and Labor Market 
Efficiency 

David Neumark 
Michigan State University and National Bureau of Economic Research 

Wendy A. Stock 
Kansas State University 

In Lazear's model of long-term incentive contracts, age discrimina- 
tion laws barring age-based involuntary terminations preclude 
such contracts, reducing efficiency. Alternatively, such laws may 
serve as precommitment devices for these contracts, without pre- 
venting firms from offering strong financial incentives to induce 
retirement at specific ages. In this case, age discrimination laws 
may encourage Lazear contracts, hence increasing efficiency. We 
assess evidence on these alternative interpretations using variation 
in state and federal age discrimination laws. The evidence indicates 
that age discrimination laws steepen age-earnings profiles for co- 
horts entering the labor market, suggesting that these laws encour- 
age the use of Lazear contracts. 

I. Introduction 

The Age Discrimination in Employment Act (ADEA) was enacted 
by Congress in 1968 to "promote employment of older persons 
based on their ability rather than age; to prohibit arbitrary age dis- 
crimination in employment; to help employers and workers find 
ways of meeting problems arising from the impact of age on employ- 
ment." Although the intent of the ADEA was to ban age discrimina- 
tion, influential research by Lazear (1979) pointed out that the law 
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may have had other consequences that benefited currently older 
workers but impaired efficiency. In Lazear's model, with efficient 
long-term incentive contracts ("Lazear contracts"), older workers 
earn more than their marginal product and more than their reserva- 
tion wage, whereas younger workers earn less than their marginal 
product. Thus this model can generate rising age-earnings profiles 
even if age-productivity profiles are flat or declining. But the model 
also provides insight into the potential effects of age discrimination 
laws. Specifically, because older workers earn more than their reser- 
vation wage, an implication of prohibiting involuntary retirement 
based on age is that older workers "will enjoy a small once-and-for- 
all gain at the expense of a much larger and continuing efficiency 
loss that affects all workers and firms adversely" (Lazear 1979, pp. 
1283-84).' 

There are other considerations, however, that suggest that legisla- 
tion barring age discrimination may encourage, rather than discour- 
age, the formation of Lazear contracts. Some empirical research sug- 
gests that mandatory retirement was not an important determinant 
of retirement age. Despite restrictions on involuntary retirement 
based on age, firms have remained able to offer financial incentives 
to induce retirement at specific ages. Finally, the ADEA also prohib- 
ited age discrimination in layoffs, which may have inhibited firms 
from opportunistically reneging on long-term implicit contracts 
with older workers. As such, the ADEA may serve as a "precommit- 
ment" mechanism of the type studied by Schelling (1978, 1983). 
With its prohibition of age-based firings providing a means for work- 
ers to enforce Lazear-type contracts, the ADEA may encourage work- 
ers to enter into such contracts and hence increase rather than de- 
crease labor market efficiency. 

This paper evaluates these two competing views of age discrimina- 
tion laws by considering the effects of such laws on a proxy for the 
use of Lazear contracts: the steepness of age-earnings profiles. Our 
identifying information comes from the many states that passed laws 
barring age discrimination prior to the federal legislation. Under 
the assumption that the slopes of productivity profiles are unaf- 
fected, if age discrimination laws inhibit the formation of Lazear 
contracts and thus reduce labor market efficiency, they should lead 
to flatter earnings profiles. In contrast, if they strengthen the bonds 
between workers and firms, such laws should increase efficiency by 
encouraging Lazear contracts and lead to steeper earnings profiles. 

'Although difficult to test in the absence of productivity measures, there is much 
evidence that is at least consistent with Lazear's model of rising age-earnings profiles 
(e.g., Medoff and Abraham 1980; Kotlikoff and Wise 1985; Kotlikoff and Gokhale 
1992; Hellerstein, Neumark, and Troske 1999). 
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II. Interpreting Age Discrimination Laws 

To provide a framework for thinking about the effects of age discrim- 
ination laws such as the ADEA, we consider a version of Lazear's 
model based on Lang (1989). To simplify the analysis, hours choices 
are eliminated. The notation is as follows: vt is the worker's marginal 
revenue product in period t, w, is the wage, s, is the utility of leisure, 
e: is the disutility of effort, qt is the probability of detection and firing, 
i is the discount rate of workers (constant), r is the discount rate of 
firms (constant), PT is the pension paid at the end of the last period 
(T), and b is the bond posted by workers at the beginning of the 
first period. 

Workers have an intertemporally separable utility function u= 
W - et-st. The variable Rt is the "surplus" to a worker in period 
t from keeping his or her job, which is equal to 

TF1 

Rt = z 

w - e, - sI + PT 

j=t+1 (1 + i )jtJ (1 ? i)T-t~1 (1 

The no-shirk condition in each period t is 

wt- et-st + Rt ' wt-st + (1 - qt)Rt. (2) 

Firms are assumed to hire a single worker, choosing a bond (b), 
wage profile (wt, t = 1, . . . , T), pension (PT), and retirement date 
(T). Labor is the only input to the production process. The firm 
maximizes the present discounted value of profits, subject to the 
constraint that the worker's utility is greater than or equal to that 
in the competitive sector and that the no-shirk condition holds in 
each period. 

Lazear (1979) considers the case of costless bonding, captured in 
this model by setting i = r; for example, workers do not fear that 
firms may renege on long-term contracts and hence do not discount 
the future more heavily than firms. The implications of costless 
bonding in this framework match those derived by Lazear in a con- 
tinuous-time setting. When i = r, the no-shirk condition need not 
be binding in every period. On the other hand, the constraint with 
respect to the competitive level of utility is binding. Thus the optimal 
solution with respect to the wage profile, bond, and pension is char- 
acterized only by the constraint that workers receive utility equal to 
that in the competitive sector. Other than this, the structure of the 
compensation package is indeterminate; in particular, nothing dis- 
courages back-loading of contracts. 

The profit-maximizing choice of a retirement date (T) implies 
that mandatory retirement occurs when the worker's marginal prod- 
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uct is equal to the disutility of work, or VT = eT + ST, which is required 
for efficiency. Workers are willing to accept retirement at Tex ante, 
but ex post it is involuntary, which is the basis of Lazear's critique 
of the ADEA. Specifically, if long-term incentive contracts with invol- 
untary retirement are efficient, then legislation that precludes this 
involuntary retirement must reduce efficiency.2 

Despite the negative theoretical implications of age discrimina- 
tion laws in Lazear's model, these laws may, in fact, have had little 
impact on firms' ability to induce retirement. First, firms have re- 
mained able to offer financial incentives to induce retirement at spe- 
cific ages (Burkhauser and Quinn 1983; Fields and Mitchell 1984; 
Kotlikoff and Wise 1985, 1989; Lazear 1985; Mitchell and Fields 
1985; Nalebuff and Zeckhauser 1985; Gustman and Steinmeier 1986; 
Slade 1987; Hurd 1990; Rees and Smith 1991).3 Second, much re- 
search suggests that mandatory retirement was generally unim- 
portant in inducing retirement for all but a small percentage of 
workers (e.g., Burkhauser and Quinn 1983; Fields and Mitchell 
1986; Ruhm 1990). Finally, in work subsequent to his 1979 paper, 
Lazear (1995) shows that efficient pension plans can achieve the 
same goals as mandatory retirement. Thus one could argue that 
the ADEA did little in the way of eliminating mandatory retirement, 
except in name, making largely inoperative the primary channel 
through which age discrimination laws reduce efficiency in Lazear's 
model.4 

On the other hand, age discrimination laws may have beneficial 
effects. Consider the case in which bonding in the model laid out 
above is costly; with some possibility of firms reneging on long-term 
contracts, workers discount future flows of utility or income more 
heavily than firms, so that i > r. The introduction of costly bonding 
has important implications for the optimal wage profile and retire- 
ment age. First, the structure of the compensation package becomes 
determinate because the no-shirk condition is binding in each pe- 
riod. If we solve for WT, WT_1, and so forth, we find (by induction) 

2 Lazear's critique specifically referred to raising (and eventually eliminating) the 
mandatory retirement age. But as a general matter, age discrimination laws impair 
firms' ability to impose involuntary (ex post) retirement and hence entail efficiency 
losses in his model. 

'The legality of financial inducements to retire under the ADEA is codified in 
the 1990 Older Workers Benefit Protection Act, which specified conditions that such 
incentives must satisfy (Albert and Schelberg 1989; Ford and Horn 1992). 

4As a consequence, age discrimination laws might be expected to increase the 
extent to which pensions incorporate inducements to retire (Lazear 1995, chap. 4). 
We do not have the required information to test this proposition in our data set 
and hence leave it to future research. 
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the general expression 

wt = et + st + (1 + i)ei _ et (3) 
qt-i qt 

We can similarly solve for b and PT. 

Second, with costly bonding (i > r), the date of involuntary retire- 
ment satisfies 

VT = eT + ST + (i - r)eT 

(1 + r) qT` 4 

so that it occurs when the worker's marginal product exceeds the 
disutility of work and effort (eT + ST). Under the usual assumption 
in these models that et + st rises faster than vt, retirement occurs too 
early. 

The model with costly bonding points to the potential efficiency 
gains offered by age discrimination laws. By prohibiting age discrimi- 
nation in layoffs, such laws reduce the ability of firms to renege on 
long-term implicit contracts with older workers. This reduces bond- 
ing costs, lowering the rate (i) at which workers discount future in- 
come. As equation (4) shows, a reduction in the costs of bonding 
increases efficiency by bringing the marginal product and the mar- 
ginal disutility of labor closer together. 

It is often argued that reputation effects deter firms from reneging 
on long-term contracts. But this ignores the possibility of an infor- 
mation asymmetry between firms and workers. Suppose that the 
marginal revenue product of workers at a firm in each period is sub- 
ject to random demand shocks. With the same information structure 
as in Holmstrom (1981), the firm has an incentive to claim that a 
negative demand shock has occurred and that older workers must be 
retired at an earlier age than was "agreed" on in the initial contract. 
Because of the information asymmetry, workers may never learn the 
truth regarding the demand shock, in which case reputation effects 
cannot be completely effective. 

But prohibiting age-based terminations may eliminate the incen- 
tive for firms to falsely claim negative demand shocks as a pretext 
to fire older workers. Firms are much less likely to find this in their 
interest since they would have to lay off workers paid more than 
their marginal products (older workers) and workers paid less than 
their marginal products (younger workers). Thus the ADEA may 
serve as a "precommitment" mechanism (Schelling 1978, 1983). 
Such mechanisms may serve the long-term interests of both parties, 
whereas in their absence, one or both parties might make short- 
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term decisions that are ultimately detrimental to themselves. Firms 
may promise not to renege on long-term contracts. Although reputa- 
tion effects might, in principle, enforce this promise, with asymmet- 
ric information (or other factors impeding reputation effects), work- 
ers may not trust firms. However, the prohibition of age-based firings 
may provide a means for workers to enforce long-term contracts, 
making workers willing to enter into them. Therefore, a perspective 
on age discrimination laws that focuses on the prohibition of oppor- 
tunistic age-based terminations suggests that rather than discourag- 
ing long-term incentive contracts, such laws may encourage the for- 
mation of such contracts and, hence, increase efficiency.5 

III. The Empirical Test 

Ideally, assessing these alternative views of age discrimination laws 
requires evidence on the effects of these laws on the formation of 
Lazear contracts. Because such contracts are implicit, the best we 
can hope for is observable proxies. Therefore, the empirical analysis 
focuses on the effects of such legislation on the steepness of age- 
earnings profiles. As in other research on Lazear contracts, the 
presumption is that earnings profiles should become flatter if the 
predominant effect of the prohibition of age discrimination is to 
eliminate or reduce involuntary terminations of older workers and 
thus reduce the use of long-term incentive contracts (see, e.g., La- 
zear and Moore 1984).' On the other hand, if the principal effect 
of age discrimination laws is to reduce bonding costs, then profiles 
will steepen. 

While estimating the effects of age discrimination laws on the 
slopes of age-earnings profiles seems a natural way to test whether 
these laws encourage or discourage Lazear contracts, the test can 
also be derived as an implication of the theoretical model outlined 
above, under some conditions. First, if the predominant effect of 
age discrimination laws is to deter Lazear contracts, then the slopes 
of earnings profiles will move toward those of productivity profiles 
(vt) and hence be flatter. Alternatively, if the predominant effect of 
such laws is to reduce the probability that firms renege on implicit 

'Even Epstein (1992), a fierce critic of the ADEA, recognizes the potential gains 
it might yield by reducing opportunistic behavior by employers. He asserts, however, 
that the costs outweigh the gains. 

6If age discrimination laws increase efficiency via increasing the use of Lazear 
contracts, they should also result in higher present values of earnings profiles, and 
vice versa. However, in part because we do not have data on tenure spells, we do 
not focus on this empirical implication (although we present some limited evidence 
below). 
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contracts, then i falls (remaining above r, we assume). If we assume 
that e and q are constant but that s rises with age, then equation (3) 
implies that the rate of growth of earnings rises as i falls.7 

We use census data to extend the empirical analysis over decades 
covering the passage of state age discrimination laws. Because the 
census has no information on tenure, we focus on age-earnings pro- 
files rather than on tenure-earnings profiles. Since increased use of 
long-term incentive contracts should steepen tenure-earnings pro- 
files and increase attachment of workers to firms, implications for 
tenure-earnings profiles carry over to age-earnings profiles. Also, 
while changes in the slopes of earnings profiles could be interpreted 
as arising from changes in the "terms" of implicit long-term incen- 
tive contracts, they may also reflect changes in the incidence of such 
contracts, which is reflected in average age-earnings profiles. 

A critical identifying assumption is that age discrimination laws 
are not correlated with changes in the slopes of age-productivity pro- 
files, because these changes would generate changes in age-earnings 
profiles even in spot labor markets. We are also careful to attempt 
to distinguish between changes in the slopes of earnings profiles 
induced by relative demand shifts toward older workers stemming 
from age discrimination laws and changes in life cycle earnings pro- 
files that are induced for young cohorts entering the labor market 
after the passage of such laws; it is the latter that we are trying to 
estimate. 

The key hypothesis underlying the alternative interpretation of 
age discrimination laws that we test is that such laws act as precom- 
mitment devices in long-term incentive contracts. However, other 
mechanisms, such as severance payments possibly backed by escrow 
accounts, could have allowed employers to tie their hands with re- 
gard to these contracts. Incentive-compatible severance schemes- 
specifying a payment equal to the present value of the excess of earn- 
ings over marginal product (or zero, whichever is greater) over the 
remaining time with the firm-could be very complicated since they 
would have to vary with the age (or tenure) of the worker. Thus 
contracting costs may have deterred the use of severance pay for at 
least some employers. In addition, if a severance scheme had to be 
backed by an escrow account, the size of the escrow account could 
be prohibitively large, running into capital market constraints even 
for large employers. For example, at the age at which pay first ex- 

7When e is also increasing, the result is more ambiguous since high disutility of 
effort in the future weighs more heavily on the no-shirk condition in earlier periods, 
because of the lower discount rate. However, as long as e does not rise too quickly, 
this result still holds. 
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ceeds marginal product, the present value of the future excess of 
earnings over marginal product could exceed current salary many 
times over if earnings profiles are steep relative to productivity pro- 
files. While we can speculate about alternative enforcement mecha- 
nisms, ultimately the data speak to whether it is likely that age dis- 
crimination laws created or improved on recommitment devices, 
or instead simply replaced other devices (while perhaps imposing 
other costs). In particular, if adequate enforcement mechanisms ex- 
isted in the absence of age discrimination laws, there should be no 
evidence that age discrimination laws strengthened existing long- 
term incentive contracts; instead, we should find either no effects 
or negative effects on the slopes of earnings profiles. In contrast, 
evidence that such laws led to steeper age-earnings profiles would 
imply that the effect of such laws was to strengthen such contracts 
and hence that, on net, age discrimination laws made precommit- 
ment more credible. 

A natural issue in interpreting our evidence is the implications of 
other models for the effects of age discrimination laws on the steep- 
ness of age-earnings profiles. In specific human capital models, 
workers may be more inclined to bear the costs of investment if it 
becomes less likely that firms will fire them when older, leading to 
steeper earnings (and productivity) profiles in response to prohibi- 
tions of age discrimination. However, in the standard version of this 
model, firms have no incentive to discriminate against older workers 
since they are paid less, rather than more, than their marginal prod- 
uct, so this model implies no impact of age discrimination laws. In 
Carmichael's (1983) alternative specific human capital model, work- 
ers are paid more than their marginal product when old, but firms 
have no incentive to discriminate against older workers by firing 
them because of the existence of promotion ladders. The general 
human capital model allows little role for firms. Nonetheless, if sim- 
ple taste-based discrimination reduces employment opportunities 
for older workers, then laws prohibiting such discrimination could 
increase investment and therefore wage growth over the life cycle. 
Thus, while we are confident that our empirical procedures estimate 
causal effects of age discrimination laws on earnings profiles, our 
results do not necessarily speak solely to Lazear contracts. But we 
regard the interpretation of the results as testing the efficiency impli- 
cations of age discrimination laws that arise via effects on Lazear 
contracts as a compelling one because the model outlined above 
generates the predictions for the alternative effects of age discrimi- 
nation laws that we test, as well as the incentives for employers to 
discriminate on the basis of age. 
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IV. Age Discrimination Legislation 

Using federal legislation to estimate the effects of age discrimination 
laws by comparing labor market outcomes before and after passage 
of the ADEA risks confounding the effects of the legislation with 
period or cohort effects in age-earnings profiles. Instead, we rely on 
state-level variation in age discrimination laws created by the adop- 
tion of such laws in some states prior to the ADEA. Whereas in the 
federal "experiment" the control group is observations from an ear- 
lier period, the state-level variation provides a control group that 
includes observations on different states in the same period, elimi- 
nating the influence of period or cohort effects that are common 
across states. By using data from many years, we can also remove the 
influence of persistent differences in the dependent variables across 
states. 

The federal ADEA was enacted in 1968 and strengthened in 1979 
with the transfer of enforcement authority to the Equal Employment 
Opportunity Commission (EEOC) (Stacy 1990). Amendments in 
1978 increased the age of mandatory retirement to 70 and prohib- 
ited nearly all forms of mandatory retirement prior to age 70; subse- 
quent amendments essentially prohibited mandatory retirement at 
any age. Given the passage of federal legislation prohibiting age dis- 
crimination in 1968, identifying information from state laws comes 
from cross-state variation in state laws before this period. We also 
get identifying information from the federal ADEA because some 
states had legislation in place when the federal legislation passed 
and because some states had age discrimination laws protecting a 
wider age range than that covered by the initial federal law. 

In some analyses we distinguish between age discrimination laws 
with explicit enforcement mechanisms and those with apparently 
weak enforcement, as alluded to in the discussion of transferring 
authority for enforcing the ADEA to the EEOC, although laws with 
weak or no explicit enforcement mechanisms may have some effect, 
perhaps in part because they give claimants standing in court. Distin- 
guishing among laws in this way also yields additional identifying 
information from variation in state laws because we treat the federal 
law as operating with weak enforcement until 1979. 

Table 1 documents the development of state legislation regarding 
age discrimination, on the basis of extensive review of the sources 
listed in the note to the table.8 Table 2 describes the variables used 

8We do not use the laws for 1980 and beyond, but note them in table 1 for refer- 
ence purposes. 
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to code the state laws. Table 1 reveals numerous instances in which 
states passed one of two types of legislation prior to similar federal 
legislation. First, by 1959, some states (e.g., Colorado) passed laws 
prohibiting age discrimination for some specified age range, with 
an upper limit. By 1969, additional states (e.g., Michigan) passed 
such laws with upper age limits at or below that in the original ADEA. 
(We refer to, e.g., 1959 and 1969 because the data cover the year 
prior to each decennial census.) Other states (e.g., Illinois) passed 
laws barring age discrimination with either no upper age limit speci- 
fied or an age range wider than that covered by the original ADEA. 
Second, by 1979, some states (e.g., California) passed laws explicitly 
barring mandatory retirement. In Michigan (after 1970) and Minne- 
sota, the upper end of the age range protected by the prohibition 
of mandatory retirement is lower than that of the age discrimination 
statute, pointing out that-like the original ADEA-an age discrimi- 
nation statute need not prohibit all mandatory retirement. As a con- 
sequence, in the empirical work, we examine the independent im- 
pact of mandatory retirement prohibitions. Table 1 also provides 
information on enforcement. Most of the state laws were part of fair- 
employment practices, with a civil rights commission or labor depart- 
ment given powers of conciliation and enforcement.9 On the other 
hand, in some states, generally when the laws were not part of fair- 
employment practices, there is no explicit enforcement authority 
(e.g., North Dakota's 1965 law). 

Table 2 also includes a row for the federal legislation. We have 
included the code for weak enforcement (ADWE) for the federal 
law as of 1970, when the Department of Labor (rather than the 
EEOC) was responsible for enforcing the ADEA, and few resources 
were devoted to this enforcement. In addition, only as of 1980 did 
the federal law explicitly prohibit essentially all forms of mandatory 
retirement (prior to age 70). Thus, only for that year is an explicit 
prohibition coded. 

V. The Census Data 

We extract data from the decennial Census of Population for 1940, 
1950, 1960, 1970, and 1980, which we merge with our variables de- 
scribing age discrimination laws by state and year. We use the 1 per- 
cent public use samples for 1940, 1950, 1960, and 1970 (using the 

9 Existing research documents state courts' enforcement of rulings of state civil 
rights commissions regarding state antidiscrimination statutes and other evidence 
that such laws had an impact (e.g., U.S. Department of Labor 1965a; Friedman 1984; 
Wendt, Slonaker, and Coleman 1993). 
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15 percent questionnaire sample for 1970). For 1980, we use a 0.5 
percent sample (a subset of the A sample, which identifies all states). 
We restrict the sample to white males aged 18-70 working in the 
private sector, excluding nonwhites to avoid confounding effects of 
age discrimination laws with effects of laws protecting other groups. 
We exclude unpaid and public-sector workers (including armed 
forces) and self-employed workers for most of the analysis. We also 
exclude individuals who had missing or obviously erroneous data. 
For the earnings analysis, we exclude part-time workers (fewer than 
27 weeks per year or 30 hours per week) since the Lazear model 
is probably more applicable to full-time, year-round workers. The 
earnings data refer to annual earnings. We define employment as 
whether any earnings for the previous calendar year are reported. 
Because hours of work refer to usual weekly hours in the census 
year, whereas weeks of work refer to the previous calendar year, and 
because these variables are coded in categories, we analyze earnings 
including controls for hours and weeks of work rather than at- 
tempting to construct an hourly wage. 

VI. Employment Effects of Age Discrimination 
Legislation 

We first examine the effects of age discrimination legislation on the 
employment of protected workers. Although the alternative perspec- 
tives on age discrimination laws do not have different implications 
for employment effects, age discrimination laws are more likely to 
affect the formation of Lazear contracts (in either direction) if they 
are binding and therefore boost employment of older workers, ei- 
ther by reducing the use of involuntary terminations or by decreas- 
ing bonding costs. However, higher employment of older workers is 
sufficient but not necessary for age discrimination laws to be binding 
because these laws may make it more difficult for older workers who 
lose or leave their jobs for other reasons to find reemployment, so 
that the overall employment effect could go in the other direction. 

We begin with the simplest version of the employment equation 
we estimate, ignoring the federal legislation by using only the 1940, 
1950, and 1960 censuses. This equation has the form 

Eijt=X iJ + Tto + Sip" + AD1t* PADijta (5) 
+ ADjt . (1 - PADijt)a' + Eijt, 

where E is a dummy variable for employment, X is a vector of stan- 
dard controls (including age dummy variables), T is a set of year 
dummy variables, S is a set of state dummy variables, and i, j, and t 
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index individuals, states, and years. To control for secular changes 
in age-employment profiles, in some specifications we also interact 
the age profile with year dummy variables. Additional controls 
added in some specifications are discussed below. 

The variable AD is the indicator for an age discrimination law; 
PAD is a dummy variable equal to one when the individual is in the 
age range indicated in the parentheses in table 2. The interactions 
of AD and PAD pick up the effects of the laws on the "protected" 
groups. Because these laws could also affect unprotected groups of 
workers in the same state, the interaction with 1 - PAD is also in- 
cluded in equation (5). Age discrimination laws could lead employ- 
ers to substitute away from younger workers as they hire or retain 
more older workers. Alternatively, they may increase employment 
of younger workers because of increased costs of employing older 
workers, or they may generate general employment increases from 
higher lifetime productivity. Regardless, unprotected workers do not 
necessarily serve as a valid control group. Instead, we make compari- 
sons between workers in states with age discrimination laws and simi- 
lar workers in states without such laws. 

In equation (5), a is the effect of a ban on age discrimination. 
We present estimates of this equation, excluding the state dummy 
variables and age-year interactions, and using the state laws and cen- 
sus data for the years 1940-60 in column 1 of table 3. Given the 
huge sample, we present ordinary least squares (OLS) estimates of 
a linear probability model.'0 The estimate of a is positive (and sig- 
nificant), indicating that age discrimination laws boost the employ- 
ment rate of protected workers by .0 16. The estimate of a' is nega- 
tive, suggesting that such laws, on net, slightly lower the employment 
rate of unprotected workers. 

Next, we augment the specification to allow age discrimination 
laws to have a greater effect on the oldest workers in the protected 
group, defining a dummy variable OLD for workers 60 or older: 

Eijt = Xijt + Ttf' + Sj + ADjt PADijt OLDijta 
+ ADjt PADjt * (1 -OLDijt)a' (6) 

+ ADjt (1 - PADjt)a" + ilth 

The results, reported in column 2, indicate stronger effects of age 
discrimination laws on the employment of the oldest protected work- 
ers, boosting employment of protected workers aged 60 and over by 

10 Given memory constraints arising from the large sample and large number of 
variables, we had to build up moment matrices prior to computing estimates, pre- 
cluding estimation of nonlinear models. 
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.067, with only a slight positive effect on protected workers under 
age 60. 

In column 3 we add state dummy variables, which results in slightly 
larger positive employment effects on protected workers, for both 
those aged 60 and over and those under age 60. In addition, the 
negative effect of such laws on the employment of unprotected work- 
ers becomes small and insignificant. In column 4 we introduce inter- 
actions between the age dummy variables and the year dummy vari- 
ables, allowing the age-employment profiles to vary by year. In this 
specification we identify the effects of age discrimination from differ- 
ences within years in employment of workers in different age groups, 
between states that did and did not ban age discrimination. The 
results indicate slightly weaker effects of such laws in boosting em- 
ployment of protected workers, with employment rates higher by 
.072 for those aged 60 and over and .017 for those under age 60. 
The estimated effect on unprotected workers is now positive but still 
very small and insignificant. Thus, to this point, age discrimination 
laws appear to boost employment of older, protected workers with- 
out inducing substitution away from younger, unprotected workers. 

Because there may be common error components for observa- 
tions in the same state and year that are not persistent across states or 
across years, the residuals in these specifications may be dependent 
within states and years, biasing the standard errors downward. To 
address this, we add state-year interactions to the specification. This 
fixed-effects specification is more flexible than random effects 
(Moulton 1986) because it allows us to purge the estimates of bias 
arising from a correlation between the state-year effects and the ob- 
servables, such as might arise from economic shocks that affect all 
workers in the state. Note that once we include state-year interac- 
tions, it is not possible to identify a' in equation (5) (and the corre- 
sponding parameters in the other employment equations we esti- 
mate) because an intercept shift for all workers in a state and year 
is absorbed in the state-year interactions; but we still identify the 
relative shift for older subgroups of workers. In the estimates incor- 
porating state-year effects, reported in column 5, the effects of age 
discrimination laws on protected workers are virtually unchanged. 

In columns 1-5, identification of the effects of age discrimination 
laws comes from states that enacted such laws in 1950 or 1960, as 
well as from states that already had them as of 1940 (Colorado, Loui- 
siana, and Massachusetts). Because we do not get a before and after 
comparison from these three states, it might be preferable to identify 
the effects of age discrimination laws only from the states whose laws 
changed over the 1940-60 period. We do this by allowing a separate 
age-employment profile for these three states. We also take this anal- 
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ysis one step further, allowing for differences in the shape of the 
age-employment profile in the set of states that passed age discrimi- 
nation laws in the 1940-60 period, by introducing interactions be- 
tween the age dummy variables and a dummy variable for this set 
of states. This is equivalent to a difference-in-difference estimator 
allowing a fixed effect in the slope of the age-employment profile 
that differs between states that did and did not pass age discrimina- 
tion laws prior to the federal legislation. The results are reported 
in column 6. The estimated coefficients of the age discrimination 
variables decline slightly, but the qualitative conclusions are un- 
changed. 

We next consider two additional features of age discrimination 
legislation. First, we incorporate changes in federal legislation. As 
of 1970, the federal ADEA protected workers aged 40-65, and as of 
1980, workers aged 40-70. Thus we can use data from the 1970 and 
1980 censuses as well, defining PAD on the basis of the age range 
encompassed by federal and state laws. The implicit assumption is 
that the effects of federal and state laws are the same, so that, for 
example, when the federal law is passed, it supersedes state law. How- 
ever, the existence of a separate state law may give individuals addi- 
tional options for pursuing age discrimination claims and thus result 
in stronger effects of the law. A state law may also cover some workers 
not covered by federal law, such as workers in small firms. On the 
other hand, federal legislation may have stronger effects. Unfortu- 
nately, we cannot test for different effects of state and federal laws 
since the separate variables for the federal law would be perfectly 
collinear with year dummy variables or the age-year interactions. All 
we can do is estimate the average effects of the federal and state 
laws, which we can compare with the estimated effects of state laws 
through 1960. 

Second, as noted earlier, a few states passed age discrimination 
laws with weaker enforcement, and the federal law could be viewed 
similarly until 1979. We therefore estimate an augmented specifica- 
tion that allows for differential effects of age discrimination laws with 
weaker enforcement: 

Eijt = X43t + Tt1' + Si-f' + AD1t PADiit OLDijta 
+ AD1t. PADiit (1 - OLDijt)x' 

+ ADjt PADijt OLDiit, ADWEjty 

+ AD1t. PADijt (1 - OLDjjt) ADWEjty` + 
ijth 

The estimates of y and y' detect any differences in the effects of laws 
with weaker enforcement. North Dakota and Georgia, which had 
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laws with weaker enforcement, provide no identifying information 
because their laws coincide with the federal law. However, the 1970 
versus 1980 contrast in the federal law provides such information 
since numerous states had laws with explicit enforcement mecha- 
nisms as of 1970. In addition, the contrast between 1970 and earlier 
years provides identifying information since the federal law as of 
1970 introduces states (in addition to Colorado) with age discrimina- 
tion laws but weak enforcement. 

Results incorporating the federal legislation are reported in col- 
umn 7, where we treat the federal law as effective in 1970, without 
regard to enforcement. The estimates indicate a somewhat stronger 
(.061), statistically significant positive effect of age discrimination 
laws in boosting employment of the oldest protected workers and a 
smaller positive (.008) and significant effect on protected workers 
under age 60. Alternatively, column 8 reports estimates of equation 
(7), incorporating information on enforcement. The estimated 
overall employment effects are very similar. The point estimate indi- 
cates that employment of the oldest protected workers is boosted by 
a bit less in states with weak enforcement, although this differential is 
not statistically significant. In general, the similarity of the estimated 
effects of state and federal laws indicates not only that state antidis- 
crimination laws are far from irrelevant, but that we can treat federal 
and state age discrimination laws nearly symmetrically. 

Finally, prohibitions on age discrimination do not always include 
explicit prohibitions of mandatory retirement. Such explicit prohibi- 
tions may have additional effects, for example, by ruling out specific 
circumstances under which mandatory retirement is allowed even 
for workers in the protected age group (such as in the original 
ADEA). Table 2 reveals that we have a small amount of identifying 
information regarding explicit prohibitions of mandatory retire- 
ment. Michigan had such a prohibition in 1970, before the federal 
law included essentially a blanket prohibition of mandatory retire- 
ment. By 1980, five states had such prohibitions; but the federal legis- 
lation also became effective for workers through age 69 by 1980, so 
only those states with prohibitions covering a wider age range than 
the federal legislation provide additional information. Of these, Cal- 
ifornia's law has no upper age limit; but because we look at employ- 
ment effects on individuals through age 70 (presuming that we have 
insufficient observations to learn anything reliable about workers 
older than this), California adds identifying information only for 70- 
year-olds. New Hampshire has a prohibition covering all ages, but 
such a prohibition is meaningless for workers under age 40; thus this 
state provides useful information only on 70-year-olds. Nonetheless, 
exploiting the limited identifying information available, we augment 
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the specification in a fashion parallel to equation (7). Specifically, 
we define a dummy variable PMR equal to one for those in the age 
range covered by a mandatory retirement prohibition and add the 
two interaction variables MR* PMR OLD and MR* PMR (1 - 
OLD). The coefficients of these variables capture the incremental 
effects of explicit prohibitions of mandatory retirement on older 
and younger protected workers. 

The results are reported in column 9. The estimated effects of 
explicit mandatory retirement provisions are positive for both pro- 
tected older and younger workers, although slightly bigger, and sig- 
nificant, for the younger group. Adding the mandatory retirement 
controls in column 9 has essentially no impact on the estimated ef- 
fects of age discrimination laws. Although based on limited informa- 
tion on mandatory retirement, this evidence bolsters the findings 
discussed earlier that mandatory retirement appears to have had lit- 
tle effect on retirement and strengthens the hypothesis that the 
more general prohibition of age discrimination may be the more 
consequential aspect of age discrimination laws. 

VII. Effects of Age Discrimination Legislation 
on Long-Term Contracting 

We now turn to the effects of age discrimination laws on the forma- 
tion and use of Lazear contracts. As explained in Section III, if these 
laws encourage the formation of Lazear contracts, they should lead 
to steeper average earnings profiles, and vice versa. In contrast to 
the employment regressions, we are now interested in drawing infer- 
ences regarding the effects of age discrimination legislation on the 
slopes of earnings profiles. We therefore estimate equations of the 
form 

Yijt= Zijt + Tt13 + SJAY + PAD jt ADjty 

+ (1 - PADijt) ADjty' + AGEijt PADjt- ADjtac (8) 

+ AGEiit (1 - PADijt) ADjtaoc + Eijt, 

where Yis log earnings. For brevity, we report estimates from a spe- 
cification that uses information only on laws with explicit enforce- 
ment, assigning to the control group observations from states and 
years with laws that did not include an explicit enforcement mecha- 
nism; the results were very similar when we defined AD on the basis 
of all laws without regard to enforcement. 

We are trying to infer the effects of age discrimination laws on 
long-term incentive contracts by examining the consequences of the 
passage of these laws for the steepness of age-earnings profiles. How- 



1110 JOURNAL OF POLITICAL ECONOMY 

ever, age discrimination laws can also affect relative demands for 
and hence relative wages of workers of different ages, raising an 
identification problem. We take two approaches to distinguishing 
between relative demand influences and effects on long-term con- 
tracting. First, in equation (8) we include interactions of AD, the 
dummy variable indicating age discrimination legislation, with PAD 
and 1 - PAD. These interactions pick up shifts in wages or earnings 
that are common across workers of all ages within either the pro- 
tected or the unprotected age groups. Thus one identifying assump- 
tion we can make in this specification is that relative demand shifts 
affect equally the wages of all workers within either the protected 
or unprotected group. In this case, the effects on long-term con- 
tracting are reflected in changes in the steepness of profiles within 
each of these groups. In particular, the coefficients a and (' on the 
interactions between AGE (a linear age variable), AD, and PAD or 
1 - PAD pick up the effects of the policies on the steepness of age- 
earnings profiles that arise other than through the overall differ- 
ences between older protected workers and younger unprotected 
workers. Note that given the assumption that y and y' pick up relative 
demand shifts, we cannot infer the effects that age discrimination 
laws have on the intercepts of age-earnings profiles, which might be 
of interest.11 Below, we describe a second method of isolating relative 
demand shifts from changes in long-term contracting that permits 
us to identify the effects of age discrimination laws on the slopes 
and the intercepts of age-earnings profiles. 

In our view, we obtain more compelling evidence from equation 
(8) regarding the effects of age discrimination legislation on earn- 
ings profiles from the generally younger unprotected group (i.e., 
from the estimate of a'), for two reasons. First, as explained below, 
most of our identifying information for the effects of age discrimina- 
tion legislation on the slopes of age-earning profiles pertains to 
younger workers. Second, age discrimination legislation provides 
protection within the class of protected workers, not just relative to 
unprotected workers. That is, employers can be found guilty of dis- 
crimination if they discriminate on the basis of age within the pro- 
tected age group of older workers. Thus the legislation may induce 
relative demand shifts toward older workers within the protected age 
group, in which case it will be difficult to distinguish effects of these 
demand shifts from effects on long-term contracting. 

There is an additional complication in estimating equation (8) 

11 Also, only a relative change in the intercepts (e.g., only y) is identified when 
we include state-year interactions, when we use what we later term the "restricted 
control group." 
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because the potential effects of age discrimination laws on Lazear 
contracts are likely to appear initially only for young cohorts, for 
whom these contracts are formed under the new legal regime, and 
then to appear for older workers only as these younger cohorts age. 
Other effects may appear for workers who are older and are already 
in the labor market when age discrimination laws are passed, but 
these effects are less likely to reflect changes in long-term con- 
tracting. By stringing together the decennial censuses, we are able 
to observe random samples from cohorts as they age and to draw 
inferences from differences between cohorts that enter before and 
after age discrimination laws are enacted. In the employment speci- 
fications, the "treatment" variable AD was defined on the basis of 
whether the state in which a person resides had laws barring age 
discrimination in the year in which that person is observed. In study- 
ing earnings profiles, in contrast, to identify effects from those who 
enter after age discrimination laws pass, we instead define the treat- 
ment variables on the basis of whether the state of residence had an 
age discrimination law as of the year in which a person was in the 
youngest age group (i.e., as of the period in which they entered the 
labor market). The effects of age discrimination laws are then identi- 
fied from changes in cohort earnings profiles that occur with the 
passage of age discrimination laws rather than from period effects 
in cross-section age-earnings profiles. For example, if a state first 
prohibits age discrimination in 1960, we define AD to equal one for 
workers aged 18-24 in 1960, for workers aged 18-24 and 25-34 in 
1970 (because workers aged 25-34 in 1970 were all aged 24 and 
under in 1960), and for workers aged 18-24, 25-34, and 35-44 in 
1980. In order to carry out this strategy, the cleanest approach is 
to exclude from the sample (and hence from the control group) 
observations on those workers who were in older cohorts when age 
discrimination laws were passed, in the years subsequent to passage 
of the laws, because older workers may be affected by such laws, 
although not in the same way as young workers coming into the 
labor market under a new legal regime; this yields what we term the 
"restricted control group." 

Because they are rather complicated, table 4 details the sources of 
identifying information in this estimation. Included in the restricted 
control group are all observations from states prior to passage of age 
discrimination laws, which are all observations through 1960 in states 
without state laws. Included in the "treatment group" are all work- 
ers who were in the youngest age group (18-24) at the time the age 
discrimination legislation was passed. For the states that had no law 
and were first affected by the federal law, this includes observations 
on 18-24-year-olds in 1980. For the six states that passed laws in 



TABLE 4 

IDENTIFYING INFORMATION FOR WAGE PROFILE REGRESSIONS 

Restricted Control Group 

Treatment group: Workers under age 25 as of census year when legislation with 
enforcement passed, in state under jurisdiction of legislation 

Control group: All workers prior to passage of legislation with enforcement in 
their state (or federal legislation) 

La., Mass. (passed legislation as of 1940, after 1930): 
Treatment: age 18-24 in 1940, 18-34 in 1950, 18-44 in 1960, 18-54 in 

1970, and 18-64 in 1980 
Control: none 
Age ranges of a and ax' identified by treatment group: age 18-54 

Conn., N.Y., Ore., Pa., R.I., Wisc. (passed legislation as of 1960): 
Treatment: age 18-24 in 1960, 18-34 in 1970, and 18-44 in 1980 
Control: all ages prior to 1960 
Age ranges of a and ax' identified by treatment group: age 18-34 

States passing legislation with enforcement as of 1970: 
Treatment: age 18-24 in 1970 and 18-34 in 1980 
Control: all ages prior to 1970 
Age ranges of ac and a' identified by treatment group: age 18-24 

All other states (affected by federal legislation in 1980): 
Treatment: age 18-24 in 1980 
Control: all ages prior to 1980 
Age ranges of ac and ac' identified by treatment group: none 

Broader Control Group 

Treatment group: Workers under age 25 as of census year when legislation with 
enforcement passed, in state under jurisdiction of legislation 

Control group: All workers prior to passage of legislation with enforcement in 
their state (or federal legislation), and workers aged 25 and over as of cen- 
sus year when legislation passed, in state under jurisdiction of legislation 

La., Mass. (passed legislation as of 1940, after 1930): 
Treatment: age 18-24 in 1940, 18-34 in 1950, 18-44 in 1960, 18-54 in 

1970, and 18-64 in 1980 
Control: age 25 and up in 1940, 35 and up in 1950, 45 and up in 1960, 55 

and up in 1960, and 65 and up in 1970 
Age ranges of a and ax' identified by treatment group: age 18-64 

Conn., N.Y., Ore., Pa., R.I., Wisc. (passed legislation as of 1960): 
Treatment: age 18-24 in 1960, 18-34 in 1970, and 18-44 in 1980 
Control: all ages prior to 1960, 25 and up in 1960, 35 and up in 1970, and 

45 and up in 1980 
Age ranges of a and a' identified by treatment group: age 18-44 

States passing legislation with enforcement as of 1970: 
Treatment: age 18-24 in 1970 and 18-34 in 1980 
Control: all ages prior to 1970, age 25 and up in 1980 
Age ranges of ac and ac' identified by treatment group: age 18-34 

All other states (affected by federal legislation in 1980): 
Treatment: age 18-24 in 1980 
Control: all ages prior to 1980, age 25 and up in 1980 
Age ranges of ac and ax' identified by treatment group: none 
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the period 1950-59, this includes observations on 18-24-year-olds 
in 1960,18-34-year-olds in 1970, and 18-44-year-olds in 1980. Note, 
however, that because no workers in other states who were past the 
18-34 age range when these laws were passed are included in the 
control group, the inclusion of age profile-year interactions implies 
that the 35-44-year-olds in these latter six states provide no identi- 
fying information.'2 

Consequently, states that passed age discrimination laws prior to 
1950 are necessary to identify effects on age-earnings profiles over 
a wider age range. In particular, states with laws as of 1940 (Louisiana 
and Massachusetts) provide the identifying information for workers 
aged 35 and over."3 For example, the Massachusetts law passed in 
1937. Thus the treatment group for this state includes those aged 
18-24 in 1940, 18-34 in 1950, 18-44 in 1960, 18-54 in 1970, and 
18-64 in 1980; although, for the reasons explained above, workers 
aged 25 and over in 1980 provide no identifying information, these 
states still identify effects on the age-earnings profile through age 
54. Given that these two states had age discrimination laws during 
the entire sample period, the necessary assumption for these states 
to provide identifying information is that we rule out persistent dif- 
ferences in age-earnings profiles between these states and other 
states; we explored a similar assumption with respect to employment 
effects (see col. 6 of table 3), in which case this assumption appeared 
not to be important. 

An alternative strategy providing more identifying information is 
to define the control group more broadly to include those workers 
who were already beyond the youngest age group when the age dis- 
crimination law passed. In this case, for example, workers aged 25 
and over in New York (and the other states that passed laws in 1960) 
are in the control group for 1960, as are those 35 and over in 1970 
and 45 and over in 1980.'4 This yields more identifying information 
from the six states that passed age discrimination laws by 1960 be- 
cause workers in these years and age groups in states that never 
passed their own age discrimination laws remain in the control 
group in the years after the federal law takes effect. This allows us 
to infer the effects of age discrimination legislation by comparing, 
for example, the earnings of workers in New York who are aged 25- 

12 Note that, for the same reason, adding data from the 1990 census would not 
be helpful. 

13 do not include Colorado in this group since it is classified as having weak 
enforcement. 

1 With this broader control group, y and Y in eq. (8) (and 6 and 6' defined in 
eq. [9] below) are identified when state-year interactions are included because we 
have observations on the treatment and control groups in the same state-year cell. 
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34 in 1980 with the earnings of workers in the same age group in 
the same year in states that never passed laws and were first affected 
by the federal law. With this strategy, it is also feasible to check 
whether the identifying information using the more restrictive con- 
trol group comes from policy effects or from state-specific differ- 
ences in age-earnings profiles for the states that had age discrimina- 
tion laws as of 1940. We do this by introducing interactions between 
the age dummy variables and a dummy variable for the two states 
that-in the specification with the more restrictive control group- 
provide much of the identifying information (Louisiana and Massa- 
chusetts) and comparing the estimated effects of the age discrimina- 
tion laws that are now identified only from age discrimination laws 
passed during the sample period. When we include these interac- 
tions (and use the less restrictive control group), we can identify the 
effects through age 44 because these are the oldest workers who 
were in the 18-24 age group as of 1960.15 In addition, we can add 
the interactions between age and a dummy variable for the states 
that passed age discrimination laws in the 1940-60 period, as we did 
in the employment regressions, to allow these states to have age- 
earnings profiles different from those of the other states and there- 
fore to identify the effects of age discrimination laws more directly 
from changes in age-earnings profiles stemming from the enactment 
of these laws. 

Estimates of equation (8) are reported in columns 1-7 of table 
5. Columns 1-5 use the restricted control group, and columns 6 and 
7 use the broader control group. For reasons discussed above, we 
focus on estimates of the effect of age discrimination laws on the 
steepness of earnings profiles for workers in the younger unpro- 
tected age group (a'). In column 1, the estimate of a' is positive 
and significant. The estimate of .0026 indicates that earnings rise 
by an additional 0.26 percentage point per year as a result of age 
discrimination laws. Given typical slopes of age-earnings profiles on 
the order of .03 or so, this represents a substantial effect. We next 
report results for specifications adding state dummy variables in col- 
umn 2, industry and occupation dummy variables in column 3, and 
interactions between the age dummy variables and year dummy vari- 
ables in column 4. The first two specification changes raise the esti- 
mate of a', with the estimates in columns 2 and 3 indicating that 
age discrimination laws boost earnings growth of unprotected 
workers by 0.38-0.48 percentage point per year. The estimate in col- 

15 Given the much later dates of explicit mandatory retirement prohibitions and 
the absence of evidence that such prohibitions increase employment, we do not 
attempt to estimate the effects of such prohibitions on age-earnings profiles. 
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umn 4 indicates a stronger effect, rising to 0.84 percentage point 
per year. 

Column 5 adds the state-year interactions to the specification to 
allow for unobserved effects common to individuals in the same state 
and year. The effect of age discrimination laws in steepening age- 
earnings profiles is even sharper in this specification, rising to 1.06 
percentage points per year for unprotected workers. Column 6 re- 
ports results using the specification in column 5, augmented to in- 
clude in the control group observations on workers who were already 
in the labor market when age discrimination laws were passed (i.e., 
who were 25 or older in the census years in which the laws were first 
in effect). The estimated effect of age discrimination laws on the 
steepness of age-earnings profiles for the younger, unprotected 
workers falls to 0.74 percentage point per year but remains strongly 
statistically significant and still indicates a large effect. Column 7 
adds interactions between the age dummy variables and a dummy 
variable for Louisiana or Massachusetts, and additional interac- 
tions of age dummies with a dummy variable for states that passed 
laws in the 1940-60 period. As with the employment results, these 
enrichments of the specification have relatively little effect on the 
results. 

Finally, the discussion above of the restricted and broad control 
groups points to an alternative approach to distinguishing between 
the effects of age discrimination laws on age-earnings profiles that 
arise via changes in long-term contracting and those that arise from 
relative demand shifts. This approach does not require the identi- 
fying assumption that relative demand shifts affect equally the wages 
of all workers within either the protected or unprotected group and 
thus permits us to estimate the effects of age discrimination laws on 
the intercepts of age-earnings profiles. In particular, the group of 
workers who are excluded from the restricted control group but in- 
cluded in the broad control group are those who were already in 
the market (i.e., aged 25 or older) when the age discrimination laws 
passed. An alternative way to think about this group is that they are 
unaffected by changes in long-term incentive contracting-because 
to a large extent they have already entered into long-term employ- 
ment relationships-but that they are affected by relative demand 
shifts as, for example, spot market firms with poor records of hiring 
older workers begin to do so. Thus we estimate the effects of age 
discrimination laws on long-term incentive contracts by augmenting 
equation (8) to allow age discrimination laws to affect those workers 
in the market but already "older" when the law passed, differentiat- 
ing between the effects on these workers and workers who enter the 
labor market after the laws passed. Specifically, we estimate 
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Ytjt= ZiJt3 + Ttp + Sjp" + PADjt ADjt YNGijty 

+ (1 -PADijt) *ADjt YNGijty 

+ AGE it PAD it AD1t YNGijta 

+ AGE it* (1 - PAD it) ADit YNG ijta(9) 

+ PADijt ADjt8 + (1- PADijt) ADjt8` 

+ AGEit* PADiit ADjtk + AGEijt (1 - PADijt) ADjtX' + Eijt9 

where YNG is a dummy variable equal to one for workers who were 
less than 25 years old when an age discrimination law passed. In this 
specification, X and X' capture the effects of age discrimination laws 
on the steepness of age-earnings profiles of all workers in states in 
which such laws pass, and 6 and 6' capture the effects of such laws on 
the intercepts of their earnings profiles; we assume that the effects 
captured in the X's and 6's reflect relative demand shifts. In contrast, 
a and a' capture the difference in the effects of such laws for workers 
who entered the labor market after such laws passed, thus serving 
as difference-in-difference estimators of the effects of age discrimi- 
nation laws, netting out the effects of relative demand shifts. In addi- 
tion, because the intercept shifts (y and 7') no longer serve to cap- 
ture the relative demand shifts, in equation (9) these parameters 
can be interpreted as capturing the effects of age discrimination laws 
via long-term contracting. Thus, with this specification and identi- 
fying assumption, we can more readily interpret the estimated effects 
of age discrimination laws on the slopes and the intercepts of earn- 
ings profiles as arising from changes in Lazear contracting. 

Estimates of equation (9) are reported in column 8 of table 5. 
First, the results for all observations after a law passed (which include 
those workers who were older when the law passed) indicate that 
relative demand may have shifted toward older workers within the 
group of unprotected workers; the estimate of X' is positive (.0011, 
indicating that earnings are increased by 0.11 percentage point 
more for each year of age). More important, the estimates of a' re- 
main positive and significant, and only a bit smaller than before; the 
estimates indicate that age discrimination laws increase the slopes 
of age-earnings profiles for younger, unprotected workers by 0.85 
percentage point per year, now measured relative to other workers 
in the labor market but not workers who were older when these laws 
passed.'6 We also report the shift in earnings implied by the estimates 

16 The estimates were nearly identical when we omitted the interactions of the age 
dummies with a dummy variable for Louisiana or Massachusetts and with a dummy 
variable for states that passed age discrimination laws between 1940 and 1960. 
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for an 18-year-old in the unprotected group (the "intercept" of the 
earnings profile). This estimate (of y' + a' * 18) indicates that initial 
earnings are lowered by 7.3 percent by age discrimination laws, also 
consistent with increased use of Lazear contracts. 

Increased use of long-term incentive contracts also implies greater 
present discounted values of earnings profiles. As noted earlier, we 
do not think that our data are sufficiently rich to obtain convincing 
evidence on this question, in part because we do not have data on 
actual tenure spells. Nonetheless, we did some illustrative calcula- 
tions. For example, when 3 percent annual growth of earnings is 
assumed and a 30-year period is used, the intercept reduction of 
7.30 percent and slope increase of 0.85 percentage point (as in col. 
8 of table 5) result in a higher present discounted value of the earn- 
ings stream for discount rates of 11 percent and below. With higher 
annual growth rates of earnings, or longer horizons, the steeper pro- 
files have higher present values for even higher discount rates. Thus, 
for discount rates that are not too (perhaps unreasonably) high, 
these calculations based on our estimates suggest that age discrimi- 
nation laws increase lifetime earnings, as would be expected if such 
laws strengthen long-term commitments. 

We close by considering some other possible explanations for our 
findings. First, age discrimination laws at the state level could induce 
migration. Economic theory would predict that this migration 
would, in general, arbitrage away any advantages posed by age dis- 
crimination laws. In terms of employment, if age discrimination laws 
enhance opportunities for older workers, we might expect general 
in-migration of older individuals and perhaps selection of those 
most likely to take advantage of these opportunities (i.e., the most 
employable). This suggests that our estimated employment effects 
for older workers, reported in table 3, may be upward biased. In 
terms of the more important effects of such laws on age-earnings 
profiles, things are a bit more complicated. If we take seriously the 
calculations regarding present value of earnings, the bias from this 
arbitrage works in our favor, in that evidence that age discrimination 
laws boost lifetime earnings would be stronger in the absence of 
migration. However, if we focus solely on the steepening of age-earn- 
ings profiles, migration could cut either way. If age discrimination 
laws generate in-migration of relatively younger workers to take ad- 
vantage of stronger long-term contracts, then-especially because 
some of these workers probably remain in the spot market-the price 
of young labor would fall and we might find spurious evidence that 
age discrimination laws tend to steepen age-earnings profiles. On 
the other hand, a tendency of such laws to generate in-migration of 
older workers would obscure evidence of steepening, in which case 
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our evidence of steepening earnings profiles should be regarded as 
even stronger. 

To explore this issue, we used information available in the 1940, 
1960, 1970, and 1980 censuses on whether the individual had lived 
in another state five years earlier. (In 1950 the question refers to 
one year earlier and hence is not fully comparable.) After verifying 
that the results reported in the earlier tables were unchanged by 
dropping data from the 1950 census, we estimated linear probability 
models for whether the individual was an in-migrant from another 
state.17 We estimated three different models corresponding closely 
to the specifications in columns 5, 6, and 7 of table 3, although in- 
stead of the age discrimination law variables used in that table, we 
simply added interactions between the categorical age variables and 
whether there was an age discrimination law.'8 As reported in table 
6, there are strong age patterns of mobility indicating, not surpris- 
ingly, that older individuals are less likely to be recent in-migrants. 
However, the age-law interactions go the other way, with the esti- 
mates indicating that age discrimination laws induce in-migration of 
older individuals; the relationship is nearly monotonically increasing 
with age. As a general matter, this apparent responsiveness to age 
discrimination laws is quite striking, indicating that caution is neces- 
sary in inferring causal effects from cross-state variation in legisla- 
tion. As noted above, this migration response implies that our esti- 
mates of the increases in employment among older workers 
resulting from age discrimination laws are overstated. With respect 
to our key evidence regarding the effects of age discrimination laws 
on age-earnings profiles, however, the evidence on migration im- 
plies that our finding that age discrimination laws lead to steeper 
age-earnings profiles is not spurious and would be even stronger in 
the absence of migration responses to such laws. 

Finally, it is conceivable that the evidence that age discrimination 
laws steepen age-earnings profiles stems from other sources of 
changes in relative earnings at different ages that happen to coin- 
cide with the advent of age discrimination laws, rather than from 
effects of these laws. We have controlled for fixed state effects, year 
effects, and state-year effects, as well as changes in the demographic 
composition and education levels of the workforce in each state via 
the individual-level controls. But we cannot rule out on a priori 
grounds the influence of other factors that vary with state and year, 

17 We know the state from which the person came only in some census years, so 
we do not use this information. 

1 We do not use interactions with whether or not the worker was currently pro- 
tected by the law since currently unprotected workers may have incentives to move 
in to take advantage of such laws. 
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although we regard it as unlikely that they would have generated 
the results reported in earlier tables. 

Nonetheless, to test for this possibility, we consider evidence for 
self-employed workers, for whom Lazear contracts should be irrele- 
vant (Lazear and Moore 1984). If we observe the same relationship 
between age discrimination laws and steepening of age-earnings 
profiles for self-employed workers as for wage and salary workers, 
we would be suspicious that we are detecting changes induced by 
these laws via strengthened Lazear contracts. On the other hand, if 
we fail to find any corresponding evidence among the self- 
employed, then we would be more inclined to believe that our re- 
sults for wage and salary workers reflect changes in Lazear con- 
tracting stemming from age discrimination laws. 

The estimates are presented in columns 9 and 10 of table 5. Be- 
cause self-employment income is not available in 1940, we can carry 
out this estimation beginning only in 1950. We first replicated all 
the preceding estimations using only the 1950-80 data and the re- 
sults were unchanged, so any differences are attributable solely to 
using the self-employed. In addition, in some years, only combined 
business and farm income is reported in the census data, so we use 
their sum for each year. Finally, because the issue of changes in rela- 
tive demand for self-employed workers induced by age discrimina- 
tion laws is less pertinent, we report only estimates of specification 
(8). We further limit attention to a subset of specifications from the 
earlier tables, although the results were similar across the full set of 
specifications, and the standard errors were only slightly lower if the 
state-year interactions were excluded. 

In brief, in contrast to the results for wage and salary workers, the 
results provide no evidence that age discrimination laws are associ- 
ated with steeper age-earnings profiles (or lower intercepts) for the 
self-employed. In fact, for the unprotected workers on whom we fo- 
cus with respect to this question (i.e., the estimates of a'), the esti- 
mates are in the opposite direction.'9 These results lead us to con- 
clude with more confidence that our evidence for wage and salary 
workers represents causal effects of age discrimination laws that op- 
erate only on wage and salary workers-the types of effects that we 
would expect if such laws strengthen Lazear contracts. 

19 An alternative possibility is that self-employment income is measured too impre- 
cisely to observe the relationships we observe for wage and salary workers, even if 
they exist for the self-employed. However, given the standard errors of the estimates 
of a' that we obtain for the self-employed, estimates of a' of the magnitudes we 
obtain for the non-self-employed would still be significant. In addition, many of the 
estimates of a' are negative rather than positive, which cannot be attributed to ran- 
dom measurement error in self-employment income. 
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VIII. Conclusions 

Lazear's critique of the Age Discrimination in Employment Act was 
based on the view that employers needed to be able to discriminate 
on the basis of age in order to implement long-term incentive con- 
tracts, because such contracts, while acceptable ex ante to both work- 
ers and firms, are unacceptable to workers ex post. In this view, laws 
prohibiting age discrimination would reduce the use of long-term 
incentive contracts. An alternative perspective on such laws is that 
they serve as a precommitment device that makes credible the long- 
term commitment to workers that firms must make under long-term 
incentive contracts, by making it costly for firms to dismiss older 
workers to whom payments in excess of current marginal product 
are owed. Forcing workers to retire at some point (in Lazear's 
model, when the present values of the streams of wages and marginal 
products are equal) may appear to be made more difficult if manda- 
tory retirement is prohibited, but under the ADEA, firms retain the 
ability to offer strong financial incentives to encourage retirement 
at any age they choose. Thus this alternative perspective suggests 
that the predominant effect of the ADEA and other age discrimina- 
tion laws may have been to strengthen the bonds between workers 
and firms, thus enabling greater use of Lazear contracts. 

We assess evidence on these alternative perspectives on the ADEA 
by estimating the effects of age discrimination laws on the steepness 
of age-earnings profiles. If long-term incentive contracts are 
strengthened and become more prevalent, average age-earnings 
profiles should steepen for workers who enter the labor market after 
age discrimination laws are passed; if they are weakened, these pro- 
files should flatten. We also estimate the effects of such laws on em- 
ployment of protected and unprotected workers. We find that age 
discrimination laws boost the relative employment of older workers. 
More important, the results indicate that age discrimination laws 
lead to steeper age-earnings profiles in the labor market. While pos- 
sibly consistent with other interpretations, one interpretation of this 
evidence consistent with the model we lay out is that age discrimina- 
tion laws strengthen bonds between workers and firms, leading to 
greater use of Lazear contracts in labor markets and hence more 
likely increasing than decreasing labor market efficiency. 
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