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1. Introduction

The recent debate about the impact of minimum wages on the labor market has focused on
the net employment effects of raising the minimum wage. Some studies have challenged the
conventional view that minimum wages reduce employment among youths, while other studies
have confirmed the conventional wisdom.' Although methodologies used in the recent studies
differ in important ways from earlier research, in many respects the debate has turned on the same
issues that permeated the discussion in the early 1980s when the Minimum Wage Study
Commission was asked to review the evidence on minimum wages.

The attention given to aggregate net employment effects is perhaps a natural one, given the
political attractiveness of simple or straightforward answers to economic questions. However, this
narrow focus is also subject to the criticism--originally made by Abowd and Killingsworth (1981)--
that estimates of minimum wage effects computed for aggregate demographic groups, such as all
teenagers, are inadequate for understanding the workings of low-wage labor markets.

This implicit aggregation may have very serious consequences, because it ... may mask

important effects within such aggregates. For example, a rise in the minimum wage may

have sharp negative effects on some teenage subgroups; sharp positive effects on other
teenage subgroups; and, overall, a relatively small net effect ... Under such circumstances,
information concerning net effects only does not tell the whole story about the consequences

of an increase in the minimum wage. (p. 144)

Abowd and Killingsworth describe the strategy of aggregation of persons with varying skill levels

into a given demographic group as an act of "empirical desperation" attributable to the fact that

'Recent studies challenging the conventional wisdom include Card (1992a and 1992b),
Katz and Krueger (1992), Card and Krueger (1994), Krueger (1994), Machin and Manning
(1994), Spriggs (1992), and Wellington (1991). Recent studies tending to confirm the
conventional wisdom include Baker, et al. (1994), Castillo-Freeman and Freeman (1992), Currie
and Fallick (1993), Neumark and Wascher (1992 and 1994b), Williams (1993), and Kim and
Taylor (1995). Of course there is a much larger, earlier body of literature using time-series data,
and a smaller, earlier body of literature using cross-section or panel data. These are reviewed in
Brown, et al. (1983).



skill is not directly observed in the macro time-series data used in the studies that comprise most
of the work of the Minimum Wage Study Commission (p. 145).> However, the same aggregation
is used in much of the recent research on minimum wages--our own included.

In previous research, we addressed some of these issues in the context of aggregate state-
level data for teenagers, finding in particular that although the net disemployment effect of
minimum wages is relatively small, a higher minimum tends to decrease school enrollment and
increase the proportion of teenagers neither enrolled nor employed (Neumark and Wascher, 1995).
However, the aggregate data were not rich enough to distinguish among competing hypotheses
about the relationship between minimum wages and school-to-work transitions. For example, one
interpretation of our finding is that a higher minimum increases the relative demand for enrolled
(higher-quality or more-skilled) teenagers, bidding up their market wages and inducing some of
them to leave school for employment. Under this scenario, these higher-skilled teenagers then
displace lower-skilled teenagers not in school and employed at or near the old minimum.
However, an alternative interpretation--equally consistent with the results from the aggregate data--
is that minimum wage increases reduce enrollments as teens leave school and queue for jobs at the
higher minimum, without any displacement of teenagers already employed.

In this paper, we attempt to provide a fuller description of the effects of minimum wages
on teenagers than is afforded by estimates of employment effects for teenagers as a whole, or by
state-level data on employment and enrollment rates. In particular, we use individual-level panel
data, from matched CPS’s, on school and work transitions of teenagers, to extend the existing
research in a number of directions. First, data on transitions among school and work activities

allow us to test the alternative substitution and queuing interpretations of the school/work

2Abowd and Killingsworth do not introduce new data that breaks up the traditional
demographic groups based on skill-related characteristics.
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transitions caused by minimum wages. Second, the individual-level data enable us to estimate
minimum wage effects on school and work for various subgroups of teenagers distinguished by
skill-related characteristics. Third, the longitudinal nature of the data enable us to examine the
effects of binding minimum wages directly, by distinguishing between teenagers with wages
originally above or below a new minimum wage.

Our results are consistent with the competitive model of low-wage labor markets and its
implications for minimum wage effects, as long as we recognize that workers are heterogeneous in
skills. An increase in the minimum wage reduces employment among less-skilled workers, with
the strongest effects evident for workers at the old minimum wage. In addition, there is a sizable
supply response among more-skilled teenagers, with a tendency for some to leave school for
employment after an increase in the minimum. In short, the evidence suggests that minimum wage
increases induce employers to substitute away from less-skilled teenagers and toward more-skilled
teenagers drawn into the labor market. The end result is that fewer teenagers remain in school,

while the lowest-skilled teenagers are displaced from their jobs.

II. Previous Research

Although most of the previous research on minimum wages has focused on relationships
between overall teen or young adult employment rates and the minimum wage, there has been
some attention paid to three points especially relevant to this paper. First, a few papers have
considered empirical evidence on the possibility that minimum wage increases affect the wages
other workers may earn. This is potentially important, because the substitution or displacement

explanation of our findings may entail some bidding up of wages for above-minimum-wage



workers.> Second, a few papers have focused on minimum wage effects for those earning wages
at or near the minimum. Third, some previous research has examined the effects of minimum

wages on schooling.

Spillover Effects

Gramlich (1976) considered the possibility that minimum wage increases lead to wage
increases for other, higher-paid workers "through a ... traditional demand-supply route following
substitution by employers away from low-wage labor toward skilled labor" (p. 427).* Gramlich
provides some evidence that wages for higher-quality workers rise in response to minimum wage
increases, showing that in aggregate Phillips curve estimates, overall hourly wages increase
significantly in response to minimum wage increases, by a factor twice as large as would be
expected based on the higher wage paid to minimum wage workers (pp. 427-9).

Grossman (1983) presents a model in which workers’ productivity is positively related to
their relative wage, leading employers to bump up the wages of higher-skilled workers in response
to a minimum wage increase. Using Area Wage Surveys, she presents evidence on occupations

for which all sampled wages exceeded the minimum wage in the state (the higher of the state or

3This is not required. Even teenagers who would have earned less than the new minimum
prior to the wage increase (but more than the old minimum) may now be able to earn the new
minimum, as the increase in demand for their labor may raise their equilibrium wage to the new
minimum wage (or higher).

*A related possibility is suggested by Meyer and Wise (1983). They assume a labor
market in which there are several types of labor which are only imperfect substitutes, so that the
marginal product of each type depends on the level of employment of the other types. Suppose a
minimum wage is imposed which is above the marginal products of some of these types ("low
quality”). Then employment of these types is reduced, raising their marginal products to the
minimum. In addition, the marginal productivity of "high quality" labor may rise as this occurs,
leading to higher wages for these workers. Note, also, that this model potentially explains why
minimum wages lead to spikes in the wage distribution. As Brown (1988) pointed out, such
spikes would not be predicted if workers of different quality were perfectly substitutable,
representing only different efficiency units of labor.
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federal level). Her findings indicate that for some of these occupations, especially white-collar
jobs, wages respond to minimum wage increases. Grossman also attempts to sort out substitution
from relative income effects, claiming that the former should occur with a lag, and the latter
instantaneously. But this is not a sharp test, and the evidence is inconclusive.

Meyer and Wise (1983) also obtain results relevant to the hypothesis that wages for more-
skilled workers respond to minimum wage changes, as a by-product of their analysis of the
employment effects of minimum wages. They estimate a market wage function that is truncated at
the minimum and corrected for changes in the wage distribution induced by minimum wage
legislation. In pooled time-series, cross-section data they find year effects in this market wage
distribution. In principle, these year effects could reflect spillovers from minimum wage
increases. However, the year effects are not largest in the years in which the real minimum wage
(defined relative to an adult area wage index) is highest, and therefore suggest that "other
determinants of youth wage rates relative to adult rates, like the relative numbers of young and

older persons" (p. 84), may be the cause.

Effects on Low-Wage Workers

There have also been some attempts to estimate minimum wage effects for those most likely
to be affected by the minimum. For example, we have used a disequilibrium endogenous
switching model of the labor market to estimate minimum wage effects at the state level for those
states and years in which minimum wages are relatively more likely to be binding (Neumark and
Wascher, 1994a). Our results indicate that the effects of binding minimum wages for workers
aged 16-24 are significantly larger than the estimates obtained from single-equation methods that

do not differentiate the effects of a minimum wage increase based on the level of the minimum

wage relative to the equilibrium wage.



Currie and Fallick (1993) take an approach paralleling the part of this paper that
distinguishes between above- and below-minimum wage workers. Using the NLSY sample, they
focus on the 1980 and 1981 increases in the federal minimum. They first define workers as bound
by the minimum wage if their wage in a base year is less than the minimum wage in the following
year, but no less than the minimum wage in the base year. They then define the "wage gap" as
the difference between workers’ base-year wages and the new minimum, setting it to zero for those
not bound by the minimum. Using these definitions, they estimate OLS, random effects, and fixed
effects estimates of linear probability models of employment in the year following the base year.
They find that the wage gap is significantly negatively related to employment, and that, at the
mean wage gap, being bound by the minimum wage reduces the probability of employment by
.03-.04.5 Obviously, this approach to estimating minimum wage effects requires fewer structural
assumptions than does our disequilibrium approach, which is the reason we are interested in
pursuing it here. However, our work differs in two important ways. First, owing to the limited
age cohorts and early starting year of the NLSY, Currie and Fallick were restricted to looking only
at the effects of the 1980 and 1981 federal minimum wage increases on teen employment. In
contrast, by using the matched CPS’s, we can include state and federal minimum wage increases
through 1992. Second, we look at effects on employment and enrollment, and on the transitions
between these activities. This is of particular interest in light of our findings in state-level data
that minimum wage increases appear to result in enrollment declines and increases in the
proportion of teenagers both out of school and out of work.

The studies reviewed above estimate the effects of minimum wages on low-wage workers

SThe random and fixed effects estimates use data on many years following the federal
minimum wage increases to allow for heterogeneity in the propensity to be employed. Thus, the
fixed effects estimates imply that the lower employment probabilities of those bound by the
minimum wage are not attributable to lower employment propensities of low-wage workers.

6



via refinements of regressions of employment rates on minimum wages. In contrast, Meyer and
Wise (1983) estimate the disemployment effect by parameterizing the market wage distribution,
taking account of the possibility that minimum wages may either bump up the market wage of
those below the minimum or cause them to be non-employed. This procedure enables them to
estimate the proportion that would be working in the absence of the minimum. Simulations based
on their estimates imply that minimum wage effects on employment of teenagers are somewhat
larger in absolute value than the -.1 to -.2 elasticities associated with time-series studies (see, e.g.,
Brown, 1988). The Meyer and Wise results emphasize, however, that disemployment effects

among the lowest-wage workers may be quite severe.

Schooling Effects

A smaller body of research has addressed the relationship between minimum wages, school
enrollment, and employment. In our previous work on this subject (Neumark and Wascher, 1995),
state-level data indicate that minimum wages decrease enrollments of teenagers and increase the
proportion of teenagers neither enrolled nor employed. One interpretation of this finding is that
minimum wage increases boost the relative demand for enrolled teenagers, bidding up their wages
and inducing some of them to leave school for employment; the result is that lower-wage teenagers
not in school are displaced from their jobs. An alternative explanation is that minimum wages
reduce enrollments by inducing teenagers to leave school to queue for jobs at the higher minimum.
These explanations are observationally equivalent in the state-level data we used, but in that paper
we argued that the substitution or displacement hypothesis was more consistent with other previous
research.

In contrast to our results, Mattila (1978), using time-series data, finds that enrollment rates

of teenagers are positively associated with minimum wages. He also finds that the employment



rate of enrolled teenagers is not significantly related to minimum wages, but that the employment
rate of non-enrolled teenagers is negatively associated with minimum wages. He interprets these
results as suggesting that non-enrolled teenagers experience relatively large disemployment effects
from minimum wages. This result is consistent with our interpretation that a higher minimum
wage leads to some displacement of lower-quality workers. In contrast to our findings, however,
Mattila’s results suggest that these workers tend to go back to school when this displacement
occurs.

Ehrenberg and Marcus (1980 and 1982) take a somewhat different approach to this
question. They conclude from other research that minimum wage increases eliminate part-time,
low-wage employment opportunities. They hypothesize that minimum wage increases will then
reduce enrollment and increase full-time employment of teenagers from poorer families, because
these teenagers use part-time employment to finance their education. On the other hand, by
eliminating part-time, low-wage jobs, teenagers from higher-income families, who can afford to
remain in school without a job, should be more likely to remain in school (and be non-employed).
Using cross-section data for white teenagers, grouped by state, from the 1970 Census of
Population, they obtain results counter to their expectations. They find that minimum wages are
positively associated with employment of teenagers from higher-income families and negatively
associated with employment of teenagers from poor families. They interpret this result as
consistent with substitution of higher-quality for lower-quality labor. Ehrenberg and Marcus do
not find declines in enrollment for those who are apparently disemployed as a result of minimum
wage increases, as neither group’s enrollment rate appears to be affected by minimum wages.
However, these results are largely reversed in individual- level data from the 1966 National
Longitudinal Survey of Young Men. In these data, Ehrenberg and Marcus find that minimum

wages result in white male teenagers from higher-income families shifting from enrolled/employed



to enrolled/non-employed, and white male teenagers from poor families shifting from
enrolled/employed to non-enrolled/employed. For nonwhite teenagers from higher-income families
in the NLS, there are no effects of minimum wages on employment or enrollment outcomes, while
for those from poor families, minimum wages appear to induce a switch from enrolled/non-
employed to non-enrolled/employed, hence reducing enrollment rates and increasing employment
rates.

Cunningham (1981) builds on this research by analyzing state-level panel data using the
1960 and 1970 U.S. Censuses.® Cunningham also provides a useful additional theoretical
perspective on employment and enrollment transitions. Positing that the same worker is more
productive in full-time than in part-time work, he argues that minimum wage increases will
increase the demand for full-time workers and reduce the demand for part-time workers. This may
help to explain some of the declines in enrollment that we have noted, particularly among those
who are originally enrolled and employed (presumably part-time), and switch to non-enrolled and
employed (presumably full-time). The increase in demand for full-time labor may act as a further
incentive to leave school, apart from the increase in demand for higher-quality labor.

Cunningham finds that minimum wages reduce covered sector employment of white
teenagers. For males, the reduction in covered sector employment is largely matched by an
increase in uncovered sector employment. For females, there are increases in both uncovered
sector employment and non-employment. He also finds that minimum wages reduce part-time
employment and increase full-time employment of white teenagers of both sexes, with the

reduction in part-time employment outweighing the increase in full-time employment. Finally,

SCunningham exploits the panel data by including in models for schooling, employment,
and hours outcomes in 1970 the proportion of individuals in the state in each category in 1960.
The control variables (such as the coverage-adjusted relative minimum wage) are entered as

proportionate changes over the 10-year period.



minimum wages reduce school enrollment of white male and female teenagers.’

Cunningham’s paper is most similar to our earlier work (Neumark and Wascher, 1995), in
that it uses panel data on states. In that sense, both papers probably provide more reliable
estimates of minimum wage effects on employment and enrollment than do the other studies.
However, none of these papers permits the observation of actual individual-level transitions among
alternative employment and enrollment activities in response to minimum wage increases.
Observing such transitions offers three advantages: 1) it offers a means of validating the state-level
results, ii) it allows us to test alternative hypotheses regarding the demand and supply responses to
minimum wage increases, and iii) it enables us to examine differential effects at different points of

the skill or wage distribution.

III. The Empirical Approach

Our empirical approach is to use the panel nature of matched CPS surveys to study the
response of transitions among alternative employment and enrollment activities of teenagers to
changes in the minimum wage. In particular, we assume that teenagers choose among four
activities: in school/not employed (SNE), in school/employed (SE), not in school/employed (NSE),
and not in school/not employed (NSNE).® We assume that this choice is influenced by a set of

state-level variables X, individual-level variables Z,, and a person-specific random component e, .

’Similarly, Card (1992b) finds that enrollments declined with the 1988 minimum wage
increase in California, relative to other labor markets that did not experience a minimum wage
increase.

80f course labor market conditions constrain these decisions, so it may be inappropriate to
characterize the outcomes as reflecting solely teenagers’ choices. One counter-argument is that,
in principle at least, a worker displaced from the covered sector can find employment in the
uncovered sector. Alternatively, one can interpret our estimates as representing the effects of
both teenagers’ choices and labor market conditions. The only implication of this is that we
should not interpret the multinomial logit model in a utility-maximizing framework.
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In some specifications, state (S) and year (Y) dummy variables are included to account for
unobserved, fixed influences common to all individuals within states or years. In addition, in
some specifications we include dummy variables (J) for the individual’s school/work activity in the
previous year to account for individual heterogeneity or state dependence in the determinants of
this choice. The utility from each activity (indexed by j) for individual k in state i and period t is
(1) Uy = X8 + Ziy; + Jaam + S8 + Y0, + & -

Assuming that ¢, has an extreme-value distribution, this leads to a multinomial logit model.
Included in Z, are dummy variables for age (single years), race, and sex. Included in X are the
state unemployment rate for males aged 25-64 and the higher of the state or federal minimum wage
level, divided by the mean wage in the state.’ Although it is common in the literature to multiply
this minimum wage variable by the coverage rate, reliable estimates of coverage of teenagers by
state and federal minimum wage laws are problematic, and over our sample period (1979-1992)
there were no major changes in coverage laws. Thus, although we present some of the results
using the coverage-adjusted variable, we highlight results using the minimum wage variable
without this additional adjustment. Finally, given evidence from the U.S. and Canada that
minimum wage effects occur with a lag (Baker, et al., 1994; Mincer, 1976; Neumark and
Wascher, 1992), some specifications substitute the lagged for the contemporaneous minimum wage
variable.

We typically report the results for equation (1) after transforming the estimates into
derivatives of the probability of each activity with respect to the minimum wage variable.
Expressing equation (1) in general form as

@2 Uy

i = Wo, + ¢,

*Initially we included the proportion of teenagers in the population, but its estimated
coefficients were insignificant, and its exclusion did not affect the results.
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with o normalized to zero for one of the activities, the derivative of the probability of activity j
with respect to the mth element of W is calculated as

(3) dP/aW, = P{ay, - L(Pay)}

where P, is the probability of activity j, defined as

4 P, = exp(Wa)/{1 + L; exp(Woy)} .

We compute standard errors for these derivatives based on a first-order Taylor series
approximation of equation (3) around the true values of the «’s (see, e.g., Greene, 1993). It is
normally sufficient to evaluate the derivatives and standard errors at the sample means (treating
these means as fixed). In our case, however, we are interested in minimum wage effects on
transitions among school/work activities, and so we also evaluate these derivatives conditional on
the initial activity. We do this by setting the dummy variable (i.e., the element of J)
corresponding to the initial activity to one, and the others to zero, in equation (4). As the equation
shows, in such calculations the effect of the minimum wage on the probability of any particular
transition is influenced by the level of the minimum wage variable.

We also explore, in the context of equation (1), whether there are more direct effects of the
minimum wage on the relative probabilities of alternative school/work transitions, by introducing a
set of interactions between the dummy variables in J and the minimum wage variable.!® We also
estimate versions of equation (1) that allow different effects of minimum wages for various
subgroups of teenagers. For example, to test the prediction that disemployment effects of
minimum wages should be stronger for individuals initially paid below the new minimum wage,

we estimate a model allowing separate effects for these individuals.

"°In principle we could introduce a larger set of interactions of all of the variables with the
lagged activity. The most flexible such specification is to estimate a separate multinomial logit
model for individuals in each initial activity. When we did this, the estimates were extremely

imprecise.
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IV. The Data

The data are taken from the May Current Population Surveys for the period 1979 through
1992.1' As is well known, the sample design of the CPS permits a match of some individuals for
the same months across two consecutive years (Welch, 1993). We performed this match for all
rotation groups (1, 2, 3, and 4 matched with 5, 6, 7, and 8 respectively), using the household
number, line number, age, sex, and race to identify individuals within the household. The sample
is limited to individuals who were between 16 and 19 years old in the first year of the matched
records. The resulting data set contains 36,021 matched records, with observations in each state
for the periods 1979-1980 through 1991-1992."2 The records include employment and enrollment
status, with the former taken from the employment status recode, and the latter from the major
activity in the survey week. The matched records were then merged with state-year data on
minimum wage levels and state economic characteristics.

One reservation regarding the data is that not all individuals are successfully matched across
the CPS surveys. About 65 percent of the eligible teenagers in each year could be matched to a
record in the following year, with the match rate slightly higher for the younger ages (Welch,
1993). This raises the possibility of sample selection biases, if unobservable characteristics
associated with both successful matches and school/work outcomes are correlated with the

independent variables. Such correlations cannot be assumed away, because the probability of

"'We used the May CPS’s to maximize comparability with our earlier research. In
addition, restricting attention to the same calendar month avoids problems attributable to
employment and enrollment changes associated with particular months of the year (such as the
beginning and end of summer vacation). However, this problem may influence the May numbers
for college students, because the college academic year often ends in May. The inclusion of year
dummy variables should mitigate this problem, by capturing the effect of timing changes in the
CPS survey week, which is defined as the week that includes the 12th day of the month.

121985-1986 is excluded because the household identifier changed from 1985 to 1986,
making it impossible to match records across these years.
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match is related to employment and labor force status (Flaim and Hogue, 1985), and these, in
turn, may be influenced by minimum wages. Below, we present some evidence on the role of

sample selection bias induced by the matching.

V. Results
Simple Comparisons

Before turning to the muitinomial logit estimates, we report in Table 1 some simple
comparisons of rates of transition between alternative school/work activities, distinguished by
whether the minimum wage increased in the previous year for the state-year observation. For
these simple comparisons we discard observations with minimum wage increases less than $.10.
Panel A reports results for all observations. The first matrix shows the proportions making each
transition in states/years with no minimum wage increase, while the second shows the same
proportions for states/years with a minimum wage increase. The third matrix reports the
differences between these proportions, and indicates whether these differences are statistically
significant.

The substitution hypothesis predicts that we should see more of at least some of the
following transitions when states raise their minimum wages: SNE to SE, SNE to NSE, SE to
NSE, and NSE to NSNE. The first three of these transitions represent individuals enrolled in
school increasing their labor force attachment, either by leaving school in order to work (SNE to
NSE) or to work more (SE to NSE), or by taking a job while remaining in school (SNE to SE).
The last of these (NSE to NSNE) represents employed individuals who are displaced from
employment and become non-enrolled and non-employed. In addition, we would expect to see
fewer transitions from NSNE to NSE and more individuals remaining NSNE as employment

opportunities for non-employed less-skilled individuals decline. Of these six predictions, one is
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rejected and five are confirmed. The proportion moving from SNE to SE is significantly lower
(by .02), rather than higher, following minimum wage increases. But the proportions moving
from SE to NSE and from NSE to NSNE are significantly higher following minimum wage
increases, as is the proportion moving from SNE to NSE (although only at the ten-percent
significance level). Moreover, the proportion moving from NSNE to NSE is lower in states/years
with minimum wage increases, while the proportion remaining NSNE is higher. The queuing
hypothesis predicts that the proportions moving from SNE to NSNE and from SE to NSNE should
be higher following minimum wage increases. Both of these proportions are higher by .01,
although only the first is significant (at the ten-percent level).'*

Although minimum wages appear to be associated with transitions from SE to NSE and
transitions from NSE to NSNE, those who make the transition from SE to NSE are likely to
displace those originally NSE only if their hours increase when they leave school. This is in fact
the case. Table 2 reports average hours worked for individuals in each possible combination of
year 1 and year 2 activities. In our sample, average weekly hours of individuals who switched
from SE to NSE increased by 11.8, from 19.0 to 30.8, whereas average weekly hours of those
who remained SE increased only from 16.3 to 17.6, and average weekly hours of those who were
NSE in both periods rose from 32.9 to 35.2.

For purposes of comparison, Panel B of Table 1 shows the same transition matrices using
current rather than lagged minimum wage increases. The estimated differences in the proportions
making each transition are smaller and are more likely to be significant only at the ten-percent
level. However, the sign pattern is very similar to Panel A. Four of the six predictions of the

substitution hypothesis are confirmed: the proportion moving from SNE to NSE, the proportion

BHolzer, et al. (1991) provide evidence of queuing for minimum wage jobs.
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moving from NSE to NSNE, and the proportion remaining NSNE are higher in the wake of
minimum wage increases, while the proportion moving from NSNE to NSE is lower. There is no
evidence in favor of the other two predictions of the substitution hypothesis, or the predictions of
the queuing hypothesis.

The substitution hypothesis implies that the dissmployment effects of minimum wages
should be concentrated among low-wage workers who are more likely to be priced out of the
market by minimum wage increases. On the other hand, that hypothesis also suggests that higher-
wage workers, who are more productive and earn more than the minimum, may experience
relative demand increases and would therefore be more likely to increase their hours of work.
Therefore, we next report some simple comparisons for high- and low-wage workers considered
separately. For this analysis, we have to restrict the sample to individuals working for a wage in
their first year (either SE or NSE), and for whom wages are reported (outgoing rotation groups).
This reduces the sample to approximately one-ninth of its original size.

Panels C and D report results for workers above and below the median wage, respectively,
in year 1. The substitution hypothesis suggests that, among the high-wage workers, we should see
a greater proportion making the transition from SE to NSE following minimum wage increases. In
Panel C this proportion is higher, but the difference is only .01 and is not significant. The
substitution hypothesis also suggests that the proportion moving from NSE to NSNE following
minimum wage increases should be higher among low-wage workers. This is the case. In Panel
D, the proportion making this transition is (significantly) higher by .07 following minimum wage
increases, whereas the difference is only .04 (also significant) for high-wage workers.

In Panels E and F we use a different approach to the same question, by distinguishing
workers based on whether their wage in year 1 was above or below the minimum wage in year 2.

In order to make this comparison, we can only consider current minimum wage increases, since
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we have only two years of data on each individual. Some of these results also support the
substitution hypothesis. The proportion moving from NSE to NSNE is significantly higher in
states with minimum wage increases for those whose initial wage is below the new minimum,
while among those workers with initial wages above the new minimum, there is no difference in
the proportion making this transition. On the other hand, among high-wage workers the
proportion making the transition from SE to NSE is lower, rather than higher, for states that
increased their minimum, which is inconsistent with the substitution hypothesis.

On balance, these simple comparisons provide some evidence that minimum wages reduce
employment among the lowest-wage workers, and induce some individuals to leave school for
employment or perhaps to increase their hours. In the sections that follow, we explore these

questions using the multivariate analysis described in Section III.

Muiltinomial Logir Estimates of Minimum Wage Effects on School/Work Activities

In Table 3, we report estimates of minimum wage effects on the probability that an
individual is in each of the four school/work activities. For each specification, Panel A reports the
estimates of the multinomial logit model, and Panel B reports the implied partial derivatives of the
probabilities of being in each activity with respect to the minimum wage. The specification in the
first column includes only the lagged minimum wage. The minimum wage variable has a
significant positive effect on the probability of being in either of the non-enrolled categories (NSE
and NSNE) relative to in school and non-employed (SNE) and a significant negative effect on the
probability of being in school and employed (SE) relative to SNE. In column (2) the
unemployment rate for men aged 25-64 is added. The only difference is that the estimated
minimum wage effect on the SE/SNE probability is now significant only at the ten-percent level.

In column (3) age (single years), race, and sex dummy variables are added. The fit of the model
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improves significantly, while the estimated minimum wage effects are little changed. In column
(4) year dummy variables are added. This results in somewhat less precise estimates of the
minimum wage effects for two of the three relative probabilities, probably because the year
dummy variables eliminate much of the influence of changes in the federal minimum. In
particular, the effect on the SE/SNE probability becomes small and insignificant. In column (5)
the state dummy variables are added to account for fixed, state-specific differences in the
proportions in each school/work activity. The estimated minimum wage effect on the NSE/SNE
probability becomes insignificant, while that on the SE/SNE probability reverts to being negative
and significant. '

To this point, and in most of the empirical analysis in this paper, we do not use the fixed
effects multinomial logit model (Chamberlain, 1980). There are two reasons. First, we want to
allow separate minimum wage effects for each school/work transition. This requires an interaction
between the minimum wage variable and lagged school/work activity, which in the context of the
fixed effects model requires at least three observations per person, while we have only two.
Second, the fixed effects model does not allow us to estimate the marginal effects of the minimum
wage on the probability of each school/work activity, since the coefficients of time-invariant
variables are not estimated. Nonetheless, we are interested in gauging the magnitude of any bias
from individual heterogeneity. Therefore, in column (6) we report fixed effects multinomial logit

estimates of the model in column (§). Only the estimated minimum wage effect on the NSE/SNE

probability changes markedly, and even then, the standard error of the fixed effects estimate is

“Even if the state dummy variables are uncorrelated with the other variables, the standard
errors ought to rise with the addition of these dummy variables, as correlations across errors of
individuals in the same state are eliminated (Moulton, 1990). This is the case.
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large.”

Column (7) instead attempts to account for heterogeneity bias (as well as state dependence)
by reverting to the multinomial logit model, but adding dummy variables for lagged activity. The
estimated minimum wage effects are quite similar to those in column (5), and the estimated
coefficients of the lagged activity variables are strongly significant. To this point, the specification
in column (7) is our preferred specification, as each of the sets of variables added in columns (1)-
(5) and in column (7) enters significantly.!®

With regard to the partial derivatives shown in Panel B, the results in column (7) indicate
that an increase in the minimum wage significantly reduces the probability that an individual is in
school and employed (SE) and significantly increases the probability that an individual is neither in
school nor employed (NSNE). The overall effect of minimum wages on the probability of
enrollment is strongly negative (-.50), while the overall effect on employment is negative but not
large (-.13). These estimates are consistent with our results using state-level aggregate data, as

reported in Neumark and Wascher (1995).

It is also informative to interpret the estimates in Table 3 in terms of elasticities. For

"Because we will improve on the model in column (5) by adding the individual’s lagged
school/work activity, Hausman tests of the model in column (6) vs. that in column (5) are not of
interest. In addition, the models in columns (5) and (6) are not completely comparable because
we have to drop dummy variables for two additional years in the fixed effects estimation. The
reason is that two linear relationships among the year and age dummy variables arise in the fixed
effects specification, because there are no 20 year-olds in 1979 or 1986, and no 16 year-olds in
1985 or 1992 in our matched data set.

16As is well-known, the multinomial logit model imposes the assumption of the
independence of irrelevant alternatives. One way to assess the validity of this assumption is to
drop one or more of the choices, and see if the parameter estimates for the remaining choices are
changed much (Hausman and McFadden, 1984). We estimated separate logit models for each
choice relative to the SNE category. In all cases, the parameter estimates were very similar to
those obtained from the full multinomial logit model. For example, the estimated minimum wage
effects (standard errors) on the SE/SNE, NSE/SNE, and NSNE/SNE probabilities, in
specifications comparable to those in column (7), were -1.95 (.86), 1.32 (.85), and 2.49 (1.10).
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example, in column (7) the estimated partial derivative of the probability of being NSNE with
respect to the minimum wage variable is .23. Since the mean of the minimum wage variable is
.43 and the overall proportion of the sample in the NSNE category is .085, the relevant elasticity
is 1.16 ({.23/.085}/{1/.43}). Thus, the effect of a 10% increase in the minimum wage is to
increase the proportion NSNE by 11.6%. A similar calculation implies the following elasticities
for the probability of the other school/work activities: SNE (-.10); SE (-.70); and NSE (.57). In
addition, the elasticity of net employment (SE + NSE) is -.13, while the elasticity of net
enrollment (SNE + SE) is -.30.

In the model in column (7), lagged activity influences the implied derivatives with respect
to the minimum wage by altering the point of the distribution at which the probability of each
activity is evaluated. (See equation (3).) In column (8), we allow a more explicit dependence of
minimum wage effects on lagged activity by including interactions between lagged activity and the
minimum wage variable. This specification, however, does not fit the data any better than the
model in column (7). In particular, the more restrictive specification in column (7) is not rejected
using a likelihood-ratio test, and as we will see below, estimates of the effects of minimum wages
on the probabilities of each transition are very similar using the specification in columns (7)
and (8).

Table 4 provides some additional sensitivity analyses. First, in column (1) we estimate the
model substituting the coverage-adjusted minimum wage variable for the unadjusted variable. The
estimated effects on the probabilities of each school/work activity are very similar, although the
standard errors are larger. In column (2) we report estimates using the current minimum wage
variable instead of the lagged variable. The estimated effects on the probabilities of three of the
four activities are smaller, and the log-likelihood is slightly lower. In addition, when the current

and lagged values were included together--in columns (3) and (3’)--only the effects of the lagged
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values are significant. Consequently, in what follows we use the specification with the lagged
relative minimum wage variable, unadjusted for coverage.

Next, we consider the influence of sample selection biases that arise from our inability to
match all individuals in consecutive years of the CPS. We address this issue by constructing a
parallel sample of non-matched individuals in each year, being careful to keep the characteristics of
the sample the same as in the matched data set; in particular, we exclude 20 year-olds in 1979 (the
first year of the matched sample) and 1986 (because we cannot match individuals from 1985 to
1986) and 16 year-olds in 1992 (the last year of the matched sample) and 1985 (again, because we
cannot match individuals from 1985 to 1986). We then compare estimates of the multinomial logit
model for the alternative school/work activities using the matched and non-matched samples.'’
Because we cannot estimate the model with lagged activities for the non-matched sample, we make
this comparison using the specification in column (5) of Table 3, and pool the data across both
years for the matched sample.

As a preliminary, the top panel of Table 5 provides descriptive statistics for the matched
and unmatched samples. The matched individuals are more likely to be in school (SNE or SE),
and less likely to be NSE or NSNE. In addition, of those who are out of school, individuals in the
matched sample are relatively more likely to be working (NSE) than not (NSNE). The bottom
panel reports estimates of the marginal effects of the lagged minimum wage variable on the
probability of being in each activity. The estimated minimum wage effects on the SNE and SE
probabilities differ across the two samples. Overall, the sum of the two effects, which is the

overall effect on the probability of being in school, is larger for the non-matched sample. The

7An alternative strategy is to model jointly the school/work activities of the matched
sample and the selection process that determines who is matched. However, there is not a great
deal of information in the CPS that might be expected to measure exogenous determinants of

failure or success at matching.
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estimated effects for the NSE and NSNE activities are also larger for the non-matched sample.
Thus, these results suggest that the estimated minimum wage effects from the matched sample tend
to be biased towards zero, relative to the population parameters. This suggests, in turn, that our
estimated minimum wage effects for the matched sample probably understate the true effects,

strengthening the evidence for the effects that we find.

Minimum Wage Effects on School/Work Transitions

We next use the estimates of the multinomial logit model to calculate the implied partial
derivative of the probability of each school/work transition with respect to the minimum wage
variable. The estimated partial derivatives in Tables 3 and 4 use the sample means of the lagged
school/work activity dummy variables to derive P; in equation (4). In contrast, in Table 6 we
calculate derivatives of switching to each possible school/work activity, conditional on being in a
given initial activity. We therefore set the lagged activity dummy variable equal to one for the
initial school/work activity being considered, and set the others to zero. Thus, we calculate 16
partial derivatives (four initial activities X four final activities), rather than only four.

In Panel A, the derivatives are calculated based on the estimates of the specification in
column (7) of Table 3, which omits the interactions between the minimum wage variable and
lagged activity. As column (1) reports, for those originally SNE, minimum wage increases
significantly reduce the probability of becoming SE and significantly increase the probability of
becoming NSNE. The former effect suggests that it is not those who are originally SNE who
displace lower-wage workers; the latter effect is consistent with individuals leaving school to queue
for minimum wage jobs. The positive (although insignificant) effect on the probability of
becoming NSE suggests that some of them find jobs, consistent with displacement.

For those originally SE, column (2) shows that the probability of remaining in this activity
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is significantly reduced by an increase in the minimum wage. There is a large and significant (at
the 10% level) positive effect of the minimum wage on the probability of becoming NSE (not in
school/employed), suggesting that such individuals may be displacing less-skilled workers. There
is a smaller significant positive effect on the probability of becoming NSNE, consistent with
queuing for presumably full-time minimum wage jobs.!® Alternatively, the increased probability of
becoming NSNE for those originally SE (or SNE) may reflect individuals leaving school for other
reasons (including to take a job), and subsequently becoming unemployed. Finally, the estimates
imply that a higher minimum reduces the overall probability of enrollment.

For those originally NSE, there is a positive and significant effect of the minimum wage on
the probability of becoming NSNE. This effect is consistent with the hypothesis that some
previously-employed workers are displaced in response to a minimum wage increase. In addition,
a higher minimum wage discourages these individuals from returning to school, significantly so in
the case of the SE activity.

Finally, for those originally NSNE, minimum wages significantly increase the probability
that they remain in this activity, and significantly reduce the probability of returning to school.
This again is consistent with the displacement hypothesis, although in this case individuals face a
lack of job opportunities rather than direct job loss.

Panel B of Table 6 reports estimates of the same partial derivatives based on the more
flexible specification that includes the minimum wage variable interacted with lagged school/work
activity (column (8) of Table 3). Although we previously indicated that this specification did not

fit the data any better, these estimates provide some evidence on the robustness of our results.

18]n theory, we could look at whether these individuals are unemployed or out of the labor
force to determine whether they are queuing for minimum wage jobs. In practice, the
correspondence between the empirical categories and the theoretical constructs is quite tenuous

(Clark and Summers, 1982).
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Both the point estimates and the standard errors in this specification are larger than in Panel A, but
the qualitative conclusions are very similar."

The minimum wage effects documented in Table 6 are consistent with displacement of
lower-quality workers by higher-quality workers. This type of displacement may help to explain
the relatively low net disemployment effects for teenagers in standard employment regressions.
For teenagers, there appears to be a relatively strong supply response to higher wages for higher-
quality workers. These findings may also explain why, for young adults (aged 16-24) as a whole,
disemployment effects are stronger in standard employment regressions (Neumark and Wascher,
1992 and 1994b). Among the older individuals in this age group, the potential for a supply
response is probably lower. That is, with the initial employment rate considerably higher (and the
initial school enrollment rate lower), there is probably a smaller pool of higher-skilled or higher-

quality workers who might enter the labor market in response to higher wages.

Additional Evidence on Queuing

There is some evidence in Table 6 of both a queuing response and a substitution response to
minimum wages. One possible interpretation of queuing is that in response to a minimum wage
increase, teenagers leave school, and possibly even leave the in-school, employed activity, to
queue for (presumably full-time) minimum wage jobs. An alternative explanation is that some

individuals leave school in any event, but those in states where minimum wages have risen find it

"We also estimated these partial derivatives for some other specifications. First, using
the coverage-adjusted relative minimum wage variable, the point estimates and statistical
inferences were virtually unchanged. Second, when both the current and lagged values of the
relative minimum wage variable were included, none of the contemporaneous effects were
significant. On the other hand, nearly all of the lagged effects that were significant when only
the lagged minimum wage was included continued to be significant when both the lagged and
contemporaneous minimum wage were included, and the implied minimum wage effects were

similar.
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harder to obtain a job, and are therefore more likely to end up NSNE. However, this cannot be
the whole story, since this interpretation cannot explain why enrollment rates decline in response to
minimum wage increases. We have no way of assessing, using the CPS data, whether minimum
wage increases actually changed individuals’ schooling plans. However, we can perhaps shed
some light on these alternative interpretations by examining whether the in-school (SNE or SE) to
NSNE transition is more likely to occur among those with less than 12 years of schooling in

year 1, than among those with 12 or more years of schooling. It seems plausible that those who
make this transition prior to completing high school were more likely to have dropped out of
school in response to minimum wage increases.

Panel A of Table 7 shows the distribution by years of schooling in year 1 for those making
the transition from either SNE or SE to NSNE. The first two columns show these distributions for
states/years with no minimum wage increase, while the second two columns show these
distributions for states/years in which minimum wages increased; the final two columns show the
differences. The results indicate that in states/years in which minimum wages increased, a larger
proportion of individuals leaving school and becoming NSNE had less than 12 years of schooling.
The difference is positive both for those originally SNE and those originally SE, although
significant only for the latter. These results suggest that the higher flow from SNE or SE to
NSNE in the wake of minimum wage increases may stem from individuals dropping out of high
school. But they do not demonstrate this conclusively. We may also be observing that high-
school dropouts have a relatively harder time finding jobs after minimum wage increases, with the
decision to drop out not influenced by minimum wages.

As additional evidence, Panel B of the table focuses on individuals leaving school
regardless of their year 2 activity (i.e., moving from SNE or SE to NSE or NSNE). In

states/years with minimum wage increases, the proportion of those leaving school with less than 12
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years of education is significantly higher than in states/years without minimum wage increases (.34
vs. .31), and the proportions with 12 or more years of schooling are correspondingly lower. This
provides more direct evidence that individuals are actually leaving school to queue for minimum
wage jobs, because, unlike in Panel A, the differences cannot be attributed to a differential
distribution of those with more or less schooling among the NSE and NSNE activities (in year 2).
But even the evidence in Table 7 is not conclusive. It does give some credence to the
queuing hypothesis, since those making the transition from school to NSNE are weighted slightly
toward those with less than 12 years of schooling. At the same time, however, individuals with
more than 12 years of schooling also appear to move from school to NSNE in response to
minimum wage increases. Of course, these individuals could also be reducing their schooling
relative to the amount they would have gotten in the absence of a minimum wage increase.
Ultimately, in the absence of data on schooling plans and realizations, we think it is difficult to
determine decisively whether individuals leaving school to become NSNE are literally leaving
school to queue for minimum wage jobs, or instead entering the labor market according to plans,

and finding it more difficult to obtain employment.

Minimum Wage Effects on School/Work Transitions, Disaggregated by Age

To this point, we have not used the multinomial logit framework to estimate minimum
wage effects on subgroups of teenagers differentiated by skill or wages. We now turn to a number
of such experiments. Because age may be a proxy for quality, we first calculate separate estimates
for 16-17 year-olds and 18-19 year-olds. These results, which are based on separate estimates of

the multinomial logit model for each age group, are reported in Table 8.*° We find considerably

%Given the lack of sensitivity of the results to the inclusion of interactions between the
minimum wage variable and lagged school/work activity, the use of the coverage adjustment, and
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smaller effects of minimum wages on the probability of leaving school for employment for 16-17
year-olds than for 18-19 year-olds. For the 16-17 year-olds, none of the estimated effects on the
probability of moving from SNE to either SE or NSE, or from SE to NSE, are significant. For
18-19 year-olds, the most striking result is a large (.64) and significant positive effect on the
probability of moving from SE to NSE. On the other hand, we find larger effects of moving from
NSE to NSNE for 16-17 year-olds, for whom the estimate is .24 and significant, than for 18-19
year-olds, for whom the estimate is .16 and insignificant.

Assuming that age is an indicator of skill level, these results are consistent with the
hypothesis that more-skilled workers displace less-skilled workers following a minimum wage
increase. In particular, some 18-19 year-olds leave school and become employed full-time, while
some 16-17 year-olds who were initially NSE become disemployed, and apparently choose not to

return to school.?!

Minimum Wage Effects on School/Work Transitions, Disaggregated by Race

A similar experiment in which we disaggregate the effects by race or ethnicity is of
interest, because for a number of reasons (including lower-quality schools or discrimination),
employers might regard blacks and Hispanics as less-skilled workers than non-black, non-Hispanic
workers. Thus, in Table 9 we report estimates of minimum wage effects on transitions among
school/work activities from separate estimates of the multinomial logit model by race.

The effects of minimum wages on the transition from NSE to NSNE are significant for both

subgroups, but five times as large for black or Hispanic teenagers (.51 vs. .10). In addition,

the inclusion of the current minimum wage variable, from this point on we use the specification
from column (7) of Table 3 which omits each of these.

2Consistent with this hypothesis, the average weekly hours of those 18-19 year-olds who
go from SE to NSE increase from 20.1 to 32.8.

27



minimum wages have a significant positive effect on the probability that non-black, non-Hispanic
teenagers move from SE to NSE, but a smaller and insignificant effect for black or Hispanic
teenagers. Thus, these results suggest that minimum wage increases result in non-black, non-
Hispanic teenagers leaving school to work full-time, displacing black or Hispanic teenagers who
were previously employed full-time, and who subsequently become neither enrolled nor employed.
These results also suggest that blacks or Hispanics are most likely to become disemployed
following a minimum wage increase. If black or Hispanic teenagers also are less skilled, on
average, than non-black, non-Hispanic teenagers, or are perceived as such by employers, then this

evidence provides further corroboration of the substitution hypothesis.

Minimum Wage Effects on School/Work Transitions, Disaggregated by Initial Wage Relative to New
Minimum Wage

Our final set of estimates use initial wage levels as a proxy for skill by distinguishing the
effects of minimum wages for individuals originally above or below the new minimum wage.
Because the displacement suggested by the preceding results should be concentrated among low-
wage workers who are effectively priced out of the market by minimum wage increases,
distinguishing the effects for workers above and below the new minimum should give us more
reliable estimates of such effects. In addition, this exercise provides a separate test of whether we
are actually detecting minimum wage effects by focusing on the group directly affected by
minimum wage laws. Finally, the displacement and queuing hypotheses have somewhat different
implications for the effects of minimum wages on other transitions, depending on whether an
individual’s wage is above or below the new minimum.

Because we have only two years of data on each person, we alter the specification slightly,
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using the current minimum wage, and comparing it to the individual’s lagged wage.> We estimate
the model including a dummy variable for individuals whose wage in year 1 is below the current
minimum, and an interaction of this variable with the dummy variables for lagged school/work
activity. Note also that the sample sizes are reduced significantly, owing to the limited sample for
which we have wage data.

For purposes of comparison, columns (1) and (2) of the table report the estimated effects of
the contemporaneous minimum wage variable, for the two initial activities entailing employment.
These are little different from the estimates in column (7) of Table 3, although, as noted earlier,
they are smaller. Columns (3) and (4) report results for individuals with a year 1 wage that is
below the minimum wage level in year 2, while columns (5) and (6) report results for those at or
above the new minimum.

For workers below the new minimum, minimum wages increase the probability of
becoming NSNE for workers initially in either school/work activity. The large (.50) increase in
the probability that an NSE individual becomes NSNE (significant at the 10% level) is consistent
with displacement of lower-quality workers. A similar but smaller (.22) effect for those originally
SE is more difficult to explain as displacement, since it is not obvious why these individuals leave
school. One possibility is that they leave school to queue for full-time minimum wage jobs,
assuming that the switch to full time will raise their productivity and make them employable at the
new minimum. Another possibility is that they would have left school in any case, but because of
the minimum wage increase, are less likely to end up NSE and more likely to end up NSNE.

In contrast, for those earning at or above the new minimum wage, there are no significant

effects of minimum wages on the probability of becoming NSNE. This is as expected. These

22We have no way of comparing the lagged minimum wage to the individual’s wage two
years back.
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workers should not be displaced by minimum wage increases, nor should they leave school to
queue for minimum wage jobs, since they already earn more than the minimum. However, the
substitution hypothesis predicts that these workers leave school (SE) to become full-time workers.
The estimated effect for this transition is positive (.44), but not significant.

A potential problem with the estimates in Table 10 is that some workers whose wages are
below the new minimum may also earn less than the old minimum, because they are not covered
by minimum wage laws, or are waitpersons for whom a tip credit can be applied toward the
minimum wage. In either case, changes in minimum wages may affect these workers differently.
We therefore estimate a specification in which we distinguish effects for those below the old
minimum. We also allow separate effects for those at the old minimum, and those between the old
and the new minimum. This is potentially informative for two reasons. First, those earning above
the old minimum (but below the new) are presumably of higher quality than those earning the old
minimum, and we have suggested that minimum wage effects may differ for workers of different
quality. Second, employers of workers clustered at the old minimum wage may have already
exhausted ways of changing employment levels of other inputs (including other types of labor) or
adjusting non-wage compensation, so that a further minimum wage increase is more likely to make
such workers unemployable.” In contrast, for those above the old minimum, such adjustments

may not yet have occurred.?

BMeyer and Wise (1983), for example, suggest that nonwage compensation may adjust
downward in response to minimum wage increases, leading to a spike in the wage distribution at
the minimum wage. However, Card and Krueger (1994) examine the effects of minimum wages
in the fast-food industry on the provision of a particular form of non-wage compensation--the
provision of free or reduced-price meals--and find no significant reduction in this benefit
associated with higher minimum wages. Obviously, this result cannot necessarily be generalized
beyond the fast-food industry, or to other benefits in that industry.

%James Spletzer originally suggested to us that minimum wage effects on employment
may differ for those at the old minimum and those above the old but below the new minimum.
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The estimates are reported in Table 11. Overall, many of the effects are estimated rather
imprecisely. However, we do find that for those at the old minimum, the estimated minimum
wage effects on the probability of becoming NSNE are very similar to those in Table 10. At the
same time, the estimates of this effect for those below the old minimum are not significant, nor are

the estimates for those above the old but below the new minimum.

Simulated Hours Changes

To this point, we have documented the changes in enrollment and employment status that
result from changes in the minimum wage. These changes suggest that the employment rate falls.
In Table 3, for example, the net effect of the minimum wage on the probability of being SE or
NSE is negative, and in Table 6 the probability of a transition to SE is reduced by more than the
probability of a transition to NSE is increased, for each of the initial employment-enrollment
activities. However, since hours of those who are NSE are higher than hours of those who are
SE, it is not immediately obvious that the overall amount of labor employed, measured in terms of
hours, falls. Roughly speaking, there are two effects. Some workers go from SE to NSE,
increasing their hours, while others go from NSE to NSNE, decreasing their hours. Although the
latter effect entails a larger absolute change in hours, the minimum wage has a larger effect on the
probability of the transition from SE to NSE, because the estimated partial derivative is larger (in
absolute value) for this transition, and because the proportion SE in year 1 is larger than the
proportion NSE. Therefore, the net effect on hours is ambiguous. In this section, we present
some simple calculations to simulate the hours changes. Our goal is not to provide a thorough
analysis of the effects of minimum wages on hours worked; we leave that task to future research.
Rather, we seek only to interpret the changes in the incidence of enrollment and employment that

we document in terms of changes in the overall "volume" of employment.
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First, we calculate the average weekly hours of individuals in year 1 and year 2 for each of
the possible pairs of enrollment and employment activities in the two years. These were reported
in Table 2. For example, those who go from SE to NSE have average weekly hours of 19.0 in
year 1, and 30.8 in year 2. We assume that the hours changes associated with each transition are
independent of minimum wages (and other variables), and calculate the implied average hours
change caused by a minimum wage increase by applying the estimated minimum wage effects on
the probability of each transition to the hours changes in Table 2.7 Overall, the implied derivative
of average weekly hours with respect to the minimum wage variable is -4.86, suggesting that hours
do in fact fall in response to minimum wage increases. Since average weekly hours (including
those who work zero hours) are 23.5, this implies an elasticity of -.09.

We also computed hours changes for 16-17 year-olds and 18-19 year-olds separately. The
overall patterns of hours changes are similar for the two age groups. Thus, the estimated changes
in hours following a minimum wage increase hinge more on differences in the estimated effects of
minimum wages on the probabilities of alternative employment and enrollment transitions.

Looking back to Table 8, we see that--in response to a minimum wage increase--16-17 year-olds
have a higher probability of moving from NSE to NSNE, entailing a large hours reduction, while
18-19 year-olds have a higher probability of moving from SE to NSE, with an hours increase.
This is reflected in the simulated hours changes. For 16-17 year-olds the implied change in
average weekly hours is -13.87, while for 18-19 year-olds it is only -2.41.%® Thus, 16-17 year-

olds appear to bear the brunt of the hours reduction from minimum wage increases, which is

BThus, for example, going down the columns of Tables 2 and 6, the first few terms in
this calculation are (-.09)(0) + (-.29)(15.8) + (.17)(29.3)...

26Note that these two figures need not be a weighted average of the figure for 16-19 year-
olds considered together, since the calculations for the separate age groups are based on separate
estimates of the multinomial logit model.
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consistent with displacement by older, more-skilled workers.

VII. Conclusions

The recent debate over minimum wages raises two questions. First, should policy makers
no longer believe that minimum wages entail negative consequences for teenagers? Second, should
economists discard the competitive labor market model? Our evidence suggests that the answer to
both of these questions is no.

Our results can be summarized as follows. First, an increase in the minimum wage
increases the probability that teenagers leave school. Some of these teens do not become
employed, which we interpret as consistent with the hypothesis that there is queuing for minimum
wage jobs. Others do find employment, but apparently at the expense of less-skilled workers--such
as minorities and 16-17 year-olds--who are displaced from their jobs. In addition, our evidence
indicates that an increase in the minimum wage raises the probability that these less-skilled
employed teenagers become non-enrolled and non-employed, and raises the probability that less-
skilled non-employed teenagers remain out of the work force.

Thus, although minimum wages may lead to small net disesmployment effects for teenagers
as a group, there are significant enrollment and employment shifts associated with minimum wage
changes that should be of concern to policy makers. The evidence also suggests that the
conventional view of minimum wage effects is largely correct. The standard textbook model refers
to homogeneous workers initially earning less than the minimum. But in a model with
heterogeneous workers, only those with a market wage at or near the minimum should be dis-
employed by a higher minimum wage. Moreover, the net dissmployment effect for all teenagers

may be small if there is substitution toward more-skilled workers. Our evidence is consistent with

this model.
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Finally, the evidence we present supports the view that the disemployment effects of
minimum wages fall largely on less-skilled workers. In this sense, the conventional findings of an
employment elasticity with respect to minimum wages of -.1 to -.2 are somewhat misleading. This
elasticity is generally interpreted to mean that a ten-percent increase in the minimum wage reduces
the employment rate of teenagers by 1 percent. While strictly correct, there is a sense in which
this compares apples to oranges. For the most part, a minimum wage increase raises the wages
only of lower-wage workers; however, this same group experiences the largest employment
declines. The conventional elasticity, then, is effectively the ratio of the employment decline
averaged across all workers to the wage increase among lower-wage workers. A more relevant
measure would be the ratio of the employment decline among lower-wage workers to the wage
increase among lower-wage workers (i.e., the minimum wage increase). Or, we could compute
the ratio of the employment decline averaged across all workers to the wage increase averaged
across all workers. The first calculation entails a larger negative number in the numerator, while
the second entails a smaller positive number in the denominator. Either calculation, however,
suggests that the commonly reported elasticities mask stronger disemployment effects for those

same workers whom minimum wages are intended to help.
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Table 1

Probabilities of Transitions: Minimum Wage Increases

NSNE

NSNE

A. All Observations (Lagged Minimum Wage Increases)

NSNE
.00
.00

-.03"
.03™

NSNE
.00
.00

-.03"
.02

No Increase Increase in Difference
In Minimum Wage Minimum Wage > $.10 (Increase - No Increase)
Yrl: SNE SE NSE NSNE SNE SE NSE NSNE SNE SE NSE
.58 .25 12 17 .58 .26 .13 .17 .01 .01 .01™
.18 .43 12 .05 .16 .40 .10 .05 -.02" -.03" -.027
.15 .27 .66 31 .16 .30 .64 .29 01" .02 -.07
.09 .05 11 .46 .10 .05 .13 .49 .01 .01 .02
9450 4656 3547 1584 7714 3973 3500 1453
B. All Observations (Current Minimum Wage Increases)
Yri: SNE SE NSE NSNE SNE SE NSE NSNE SNE SE NSE
.58 .26 12 .17 .57 .25 At .17 -0t -00 -.00
17 41 11 .05 17 42 .10 .05 .00 .01 -.01°
.15 .29 .65 31 .16 .28 .65 .28 01" -.01 .00
.09 .05 .11 47 .09 .05 .13 .49 .00 .00 01"
11029 5342 4267 1966 6107 3265 2761 1070
C. Wage Above Median in Year 1 (Lagged Minimum Wage Increases)
Yr 1: SE NSE SE NSE SE NSE
.26 .08 .21 .10 -.04" .0t
.40 .09 42 .07 .02 -.02
.29 .73 31 .70 .01 -.04"
.05 .09 .05 .13 .00 .04™
592 754 394 530
D. Wage At or Below Median in Year ! (Lagged Minimum Wage Increases)
Yrl: SE NSE SE NSE SE NSE
.26 .16 .26 17 .00 .01
.44 .16 .42 .15 -03 -.01
.26 .58 27 51 .02 -.07"
.04 .10 .05 17 .01 077
745 428 717 393
E. Wage in Year 1 Above Year 2 Minimum Wage (Current Minimum Wage Increases)
Yri: SE NSE SE NSE SE NSE
.25 .09 .23 .08 -.02 -0l
.39 .09 .46 .09 .07 -.01
.30 ! .27 .73 -.03 .02
.05 1 .04 11 -.02 .00
655 804 265 444

F. Wage in Year 1 At or Below Year 2 Minimum Wage (Current Minimum Wage Increases)

Yrl: SE

.28
.43
.24
.04
649

NSE

.19
15
.55
.10
363

SE NSE
.24 .14
.44 .14
.28 .56
.05 .16
642 341

SE
-.05”
.01
.03
.00

NSE

-.05™

-.01
.00
.05™




Table 1 (continued)

SNE denotes in school/not employed. SE denotes in school/employed. NSE denotes employed/not in school. NSNE
denotes not in school/not employed. In this table, observations with minimum wage increases less than $.10 were
discarded. Many of the small increases came from Washington, D.C., for which the minimum wage is an employment-
weighted average of minimum wages for different occupations. In Panels C-F wages are required, so only observations
from the outgoing rotation groups are used. Differences significant at the ten-percent level are indicated with a **’, and
those significant at the five-percent level are indicated with a "**’.



Table 2

Average Hours and Hours Changes

Hours in Year 1

SNE SE NSE NSNE

0.0
0.0
0.0
0.0

15.0 23.7
16.3 21.4
19.0 32.9
16.7 30.9

0.0
0.0
0.0
0.0

Hours in Year 2

Difference (Year 2 - Year 1)

SNE SE NSE NSNE

0.0 00 0.0 0.0
158 17.6 19.3 20.0
29.3 30.8 35.2 334

0.0 0.0 0.0 0.0

SNE SE NSE NSNE

0.0 -15.0 -23.7 0.0
15.8 1.3 -2.1 20.0
29.3 11.8 2.3 334
0.0 -16.7 -30.9 0.0




Table 3
Multinomial Logit Estimates of Minimum Wage Effects on Probabilities of School/Work Activities

A. Model Estimates

(M 2 3 (G &) (6) M ®
SE/SNE -.66 -.40 -.48 -.02 -1.94 -1.32 -1.66 -1.36
(.23) (.23) (.24) (.34) (.80)  (1.24) (.84) (.87)

NSE/SNE .89 1.01 1.43 1.14 92 .04 1.17 .88
(.20) (.21) (.54) (.32) (.75) (1.41) (.81) (.85)

NSNE/SNE 2.18 2.09 2.55 2.68 2.00 2.05 2.40 2.01
(.27) (.28) (.28) (.41) (.97) (1.78) (1.03) (1.07)

Prime-age male

unemployment rate No Yes Yes Yes Yes Yes Yes Yes
Age, race,

and sex dummies No No Yes Yes Yes Yes Yes Yes
Year dummies No No No Yes Yes Yes Yes Yes
State dummies No No No No Yes Yes Yes Yes
Lagged activity No No No No No No Yes Yes
Minimum (lagged) X

lagged activity No No No No No No No Yes
Estimator MNL MNL MNL MNL MNL FE-MNL MNL MNL
Log-likelihood -47072 46989  -43014  -42964  -42437 -9656.7 -38476  -38473
# of parameters 6 9 24 57 207 51 216 225

B. Implied Derivatives

SNE -.15 -.18 -.24 -.25 -.04 -.11 .08
(.05) (.05) (.06) (.08) (.20) (.21) (.22)
SE -22 -.18 =22 -.13 -.41 -39 -31
(.04) (.03) (.03) (.05) (1D (.12) (.13)
NSE 15 .16 24 15 23 26 20
(.05) (.06) (.06) (.08) (.19) (.20) (.22)
NSNE 21 .19 22 23 21 23 20
(.02) (.02) (.02) (.03) (.06) (.06) (.07)

Relative minimum wage variable is not adjusted for coverage. Lagged minimum wage variable is used in all
specifications. In column (8), minimum wage effects are defined for the omitted lagged activity (SNE).



Table 4
Multinomial Logit Estimates of Minimum Wage Effects on Probabilities of School/Work Activities,
Alternative Specifications

Implied Derivatives

Coverage-adjusted Current Rel. Minimum Wage
Rel. Minimum Wage Rel. Minimum Wage Current Lagged
1 ) (3) (3"
SNE -.16 -.19 -.17 -.04
(.24) (.20) (.23) (.22)
SE -.35 -.23 -.09 -.35
(.14) (.12) (.13) (.13)
NSE 29 .23 .15 .20
(.24) (.20) (.22) (.22)
NSNE 22 .18 11 .19
(.08) (.06) (.07) .07
Log-likelihood -38478 -38479 -38475
# of parameters 216 216 219

Specifications correspond to those in column (7) of Table 3. See notes to Table 3 for details. Columns (3) and (3’) come
from a single model including the current and lagged relative minimum wage variable.



Table 5
Descriptive Statistics and Model Estimates
for Matched and Unmatched Samples

Sample Means

Matched Non-matched
(N @
SNE .43 .36
SE 22 15
NSE 25 33
NSNE .10 17
N 72,042 67,286

Marginal effects of
minimum wage from
multinomial logit models

Matched Non-matched
SNE 11 -.26

(.14) (.14)
SE -.30 -.16

(.09) (.06)
NSE .06 .22

(.12) (.12)
NSNE .13 21

(.04) .07)

The data include year 1 and year 2 observations on matched individuals, and
all observations on non-matched individuals. The multinomial logit
specification is the same as in column (5) of Table 3.



Table 6

Minimum Wage Effects on Transition Probabilities

Year 1:
Year 2:
SNE
SE

NSE

NSNE

NSE

NSNE

A. Based on Multinomial Logit Estimates in Column (7), Table 3

SNE
(1)

-.09
(.20)

-.29
(.10)

17
(.14)

21
(.06)

17233

B. Based on Multinomial Logit Estimates in Column (8),

SNE

-.07
(.21)

-.23
(.11

13
(.15)

.17
(.06)

SE
(2)

.05
(.18)

-.56
(.18)

.39
(.20)

13
(.03)

8658

SE

.10
(.19)

-.65
(.29)

43
(.26)

12
(.04)

NSE
(3)

-.12
(.13)

.33
(.10)

25
(.23)

.19
(.08)

7079

NSE

-.10
(.17)

-.42
(.23)

.32
(31

20
(.08)

NSNE
4)

-.28
(.14

-.19
(.05)

-.02
(.20)

.49
(.18)

3051
Table 3
NSNE

-.35
(.29)

-.46
(.25)

13
(.23)

.68
(.22)




Table 7
Transitions Out of School By Schooling Level

A. Transitions to NSNE (Proportions of Those in Same Year 1 Activity)

No Increase Increase in Difference
in Minimum Wage Minimum Wage = $.10 (Increase - No Increase)
Yr 1 activity: SNE SE SNE SE SNE SE
Yr. 1 schooling:
< 12 .36 .16 .38 .23 .02 077
=12 .50 .68 46 .64 -.04" -.04
> 12 .15 .16 .16 13 .02 -.03
B. Transitions to NSE or NSNE (Proportions of Those in Same Year 1 Activity)
No Increase Increase in Difference
in Minimum Wage Minimum Wage = $.10 (Increase - No Increase)
Yr 1 activity: SNE or SE SNE or SE SNE or SE
Yr. 1 schooling:
< 12 31 .34 .03™
=12 .52 .50 -.02"
> 12 A7 .16 -.017

In this table, observations with minimum wage increases less than $.10 were discarded. Many of the small increases came
from Washington, D.C., for which the minimum wage is an employment-weighted average of minimum wages for
different occupations. Differences significant at the ten-percent level are indicated with a **’, and those significant at the
five-percent level are indicated with a "**’.



Minimum Wage Effects on Transition Probabilities, Disaggregated by Age

Year 1:

Year 2:

SNE

SE

NSE

NSNE

NSE

NSNE

SNE
(N

-.05
(.25)

-.17
(.18)

.07
(.16)

15
(.05)

SNE

-.09
(.37)

-.46
(.11)

.26
(.28)

29
(.15)

A. 16-17 Year-Olds

SE
()

.05
(.23)

-.30
(.30)

.16
(.25)

.08
(.03)

NSE
3

-.09
(.22)

-.27
(.23)

12
(.38)

.24
(.09)

B. 18-19 Year-Olds

SE

07
(.27)

-.91]
(.21)

.64
(.32)

.19
(.08)

NSE

-.08
(.14)

-31
(.07)

23
(.26)

.16
(.14)

NSNE
4

-.33
(.18)

-.18
(.09)

-13
(.24)

.63
(.24)

NSNE

-.19
(.20)

-.21
(.04)

-.01
(.30)

41
(.30)

Estimates are based on the specification in column (7) of Table 3, with the models estimated separately
by age group. The sample size is 20,104 in Panel A and 15,917 in Panel B.



Table 9
Minimum Wage Effects on Transition Probabilities, Disaggregated by Race

A. Blacks and Hispanics

Year 1: SNE SE NSE NSNE
40 ) 3 G))]

Year 2:

SNE -.05 40 .00 -.31
(.53) (.53) (.38) (.40)

SE -.34 -.96 -.39 =22
(.15) (.40) (.15) .07

NSE -.05 .28 -.12 -.29
(.26) (.41) (.47 (.28)

NSNE .44 .29 .51 .81
27 1D (.25) (.42)

B. Non-blacks, non-Hispanics

Year 1: SNE SE NSE NSNE

Year 2:

SNE -.13 -.03 -.15 -.26
(.23) (.19) (.14) (.15)

SE -.23 -.47 -.30 -.17
(.13) 2D (.12) (.06)

NSE .23 42 .35 12
17 (.24) (.28) (.25)

NSNE .13 .08 .10 .32
(.05) (.03) (.07) (.18)

Estimates are based on the specification in column (7) of Table 3, estimated separately by race. The
sample size is 6,711 in Panel A, and 29,310 in Panel B.



Table 10
Minimum Wage Effects on Transition Probabilities,
Based on Initial Wage Relative to Minimum Wage

Full Sample Below New Minimum At or Above New Minimum
Year 1: SE NSE SE NSE SE NSE
(N 2) 3 ) (5) (6)
Final Activity
SNE -.06 -.15 -.67 -.38 -.81 -.51
(.17 (.13) (.57) .47) (.47) (.35
SE -.34 -.22 .58 .18 .31 .02
(.18) (.10) (.57) (.30) (.56) (.29)
NSE .30 21 -.13 -.29 .44 43
(.20) (.23) .77) (.86) (.76) (.76)
NSNE .10 .15 .22 .50 .06 .07
(.03) (.08) .11 (.30) (.10) (.27
N 8658 7079 927 475 1292 1487

Estimates are based on the specification in column (7) of Table 3, except that the contemporaneous minimum
wage variable is substituted for the lagged variable. The model also includes an added interaction between the
lagged minimum wage and a set of dummy variables describing the respondent’s wage in period t-1 relative to
the nominal minimum wage in period t; this set of dummy variables is also included.



Table 11
Minimum Wage Effects on Transition Probabilities,
Based on Initial Wage, with Finer Classification of Initial Wage

Below Old Minimum At Old Minimum

Year 1: SE NSE SE NSE
¢)) 2) 3) 4
Year 2:
SNE -.42 -.21 -.53 -.44
(.62) (.50) (.58) (.51)
SE 51 .19 .09 -.07
(.18) (.10) (.57) (.30)
NSE -.24 =21 21 .01
(.87) (.98) (.78) (.92)
NSNE .16 .39 .23 .50
(.13) (.35) (.10) (.29)
N 519 242 198 116

Above Old Minimum,

Below New Minimum At or Above New Minimum

SE NSE SE NSE
Final Activity

SNE -1.99 -1.23 -.94 -.57
(1.10) (.93) (.47) (.34)
SE 1.17 .26 .43 .06
(.81) (.38) (.57) (.29)
NSE .75 .90 .45 .44
(1.17) (1.33) (.78) (.76)
NSNE .07 .06 .06 .06
(.18) (.47) (.11 (.28)

N 211 117 1291 1487

Estimates are based on the specification in column (7) of Table 3, except that the contemporaneous minimum
wage variable is substituted for the lagged variable. The model also includes an added interaction between the
lagged minimum wage and a set of dummy variables describing the respondent’s wage in period t-1 relative to
the nominal minimum wage in period t; this set of dummy variables is also included.



