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In the October 1992 issue o f this jou rnal 
(Neum ark and Wascher 1992), we presented 
findings supporting the earlier consensus 
that m inim um  wages reduce em ploym ent for 
teenagers and young adults, with elasticities 
in the range -0.1 to -0.2. In addition, we 
found that subm inim um  wages m oderate 
these disemployment effects. A lthough our 
results on m inim um  wage effects generally 
conform ed with the results of earlier research, 
they contrasted with some recent studies that 
found little or no effect o f m inim um  wages 
on  employment, or even positive effects.1 In 
their com m ent, Card, Katz, and Krueger 
(hereafter CKK) challenge our results. They 
group their criticisms o f our paper into five 
categories, relating to our inclusion and 
m easurem ent o f school enrollm ent rates, our 
m easurem ent o f the coverage rate, our speci­
fication o f the m inim um  wage variable, the 
role o f lagged m inim um  wage effects, and 
evidence on the use o f subm inim um  wages.

Because research on m inim um  wages is 
likely to influence policy decisions, efforts to

'See W ellington 1991; C ard 1992a, 1992b; Spriggs 
1992; Katz and  K rueger 1992; and  Card and Krueger 
1993. O n the o th er hand , Taylor and Kim (1993) re­
p o rted  large disem ploym ent effects in retail trade, and 
Williams (1993) found  disem ploym ent effects in some 
regions o f the  U nited  States.

sort ou t the conflicting evidence are im por­
tant. (In addition to this exchange, see Currie 
and Fallick 1993.) Some aspects o f our ex­
change with CKK may prove useful in those 
efforts. We do no t believe, however, that 
CKK’s evidence or argum ents alter the con­
clusions from  our original paper.

Enrollment Rates

The first question CKK raise regarding the 
enrollm ent rate is w hether it should be in­
cluded in the em ploym ent equation. CKK 
argue that we are estimating an employment 
dem and equation, and that it is “far from 
clear that supply-side variables, such as the 
enrollm ent rate, belong in this equation.” 
They cite the Brown et al. (1982) survey as 
evidence that researchers have no t included 
the school enrollm ent rate in their preferred 
specifications.
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B ehrm an, McKinley B lackburn, Bruce Fallick, Daniel 
H a m e rm e s h , C h r is to p h e r  H a n e s , a n d  M ark 
Killingsworth provided helpful com m ents. T he authors 
thank  Gus Faucher for research assistance.
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Brown et al., however, explicitly argue 
against the view that employment is demand- 
determ ined in the presence of m inimum 
wages (p. 501). In fact, although it is true that 
in Table 1 of Brown et al. only four of the 24 
time-series studies surveyed include school 
enrollm ent as a control variable, a far higher 
proportion (three-fourths) of the studies in­
clude some supply variables, such as the per­
centage in the armed forces or the popula­
tion share.

The rationale for including supply vari­
ables stems from the fact that the aggregate 
employment equation that we (and others) 
estimate is a com bination of observations for 
which the m inimum wage is binding and 
observations for which it is not. For the obser­
vations for which the m inim um  wage is bind­
ing, employment is determ ined solely by the 
dem and function (ignoring lags)

(1) EB=aM W +XD$B + zB,

where EB is the em ploym ent rate, MW  is the 
minimum wage variable, and is a vector of
dem and shifters. In contrast, em ploym ent 
for the observations for which the m inim um  
wage is non-binding is determ ined by the 
reduced form of the labor dem and function 
and the labor supply function.2 This reduced 
form is

(2) EN = + XsyN + eA',

where Vs is a vector of supply shifters and the 
superscript N  indicates “non-binding.” Be­
cause aggregate em ploym ent is EB + EN, a 
single equation for employment, even if it is 
difficult to in terpret structurally, should in­
clude XP, Xs, and MW, as in

(3) E = a MW+ XD$ + Xsy + 8.

In our paper, we further argued that the 
enrollm ent rate is a supply variable that be­
longs in the employment equation. O ne basis 
for this assertion is the expectation that if 
minimum wages reduce employment, they

2Supply variables may also determ ine em ploym ent 
for some observations if there  is m onopsony in low-wage 
labor markets (and these observations face a m inim um  
wage in the range where em ploym ent is determ ined  by 
the supply curve).

should do so m ore for teenagers than for 
young adults, because a higher proportion of 
teenagers are minimum-wage workers.3 As it 
turns out, this result holds in our data only for 
specifications including the enrollm ent rate. 
Furtherm ore, for the broader young-adult 
age group (aged 16-24), we find significant 
negative em ploym ent effects of m inim um  
wages w hether or no t we include the enroll­
m ent rate. A lthough CKK criticize our speci­
fications including the enrollm ent rate, they 
offer no interpretation of the puzzling differ­
ence between the results for teenagers and 
young adults in the specifications that ex­
clude enrollm ent. In contrast, we in terpret 
this difference as suggesting that the m odel 
excluding the enrollm ent rate is misspecified.

CKK also object to the enrollm ent variable 
that we use, on the grounds that it measures 
the proportion of persons who are both en­
rolled in school and not employed, and they 
suggest an alternative definition of the en­
rollm ent rate that would no t preclude jo in t 
enrollm ent and em ploym ent.4 W hat our vari­
able measures, conceptually, is the propor­
tion of individuals who are in school and, as 
evidenced by their behavior, have decided 
against seeking employment. This definition 
seems most likely to capture supply shifts that 
m ight affect the em ploym ent rate. If we were 
estimating an equation for hours of work 
(rather than the em ploym ent rate), control­
ling for enrollm ents that occur jointly with 
em ploym ent m ight be m ore appropriate, 
since such enrollm ents may affect hours in­
dependently of any effects on employment. 
Given our focus on employment, however, 
we see no a priori case for concluding that we 
have used the “wrong” enrollm ent rate.

CKK present two argum ents suggesting 
that our definition of enrollm ent as exclud­

3T his a rg u m en t is fo rm alized  in Brown e t al. 
(1982:493-94).

4We m easure en ro llm ent from  the “Em ploym ent 
Status R ecode” on the CPS files, which codes an indi­
vidual as em ployed if he o r she has a jo b  in the survey 
week, and only otherwise allows the possibility that the 
respondent is enrolled  in school. As CKK poin t out, this 
variable does no t correspond exactly to the label we 
assign it in the tables in ou r original paper, namely, the 
“p roportion  o f the age group in school.”
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ing employm ent is inappropriate. First, they 
note that data from the May 1988 CPS, which 
included a question on school enrollm ent 
status, indicate that 65% of employed teenag­
ers were enrolled in school, a figure no t far 
below the 75% enrollm ent rate for all teenag­
ers. This fact, they argue, implies that our 
en ro llm en t rate is based on a “false di­
chotom y” between employment and enroll­
ment. Their comparison, however, does not 
speak to the validity of this dichotomy; to see 
why, note that the enrollm ent rate among 
non-employed teenagers could, in principle, 
be 100%. To assess the validity of the di­
chotomy, it is necessary to com pare either (a) 
the enrollm ent rate of employed teenagers 
to the enrollm ent rate of non-employed teen­
agers or (b) the employment rate of enrolled 
teenagers to the employment rate o f non- 
enrolled teenagers. W hen we employ the 
May 1988 CPS (corresponding to the data set 
that CKK use), the first comparison (a) shows 
an enrollm ent rate for employed teenagers 
of 0.67 versus an enrollm ent rate for non- 
employed teenagers of 0.84. The second com­
parison (b) shows an employment rate among 
those enrolled in high school, or enrolled 
part-time or full-time in college, of 0.38, ver­
sus an employment rate am ong the non- 
enrolled of 0.60. In both cases, the relevant 
com parison indicates that the dichotomy 
between enro llm ent and  em ploym ent is 
sharper than CKK suggest—although we rec­
ognize that our enrollm ent measure may 
nonetheless overstate the distinction.

CKK also conclude, based on the com pari­
son they report, that “far from being m utu­
ally exclusive activities, schooling and work 
go hand-in-hand for most teenagers.” This 
conclusion does no t follow from their com­
parison and is inconsistent with the facts. In 
particular, the May 1988 CPS data indicate 
that 47.6% of teenagers were in school and 
not employed, whereas only 29.1% were in 
school and employed.

CKK’s second criticism of our definition of 
the enrollm ent rate is that it poses econom et­
ric problems. In particular, they assert that 
our enrollm ent measure is “one minus the 
em ploym ent ra te” plus noise attributable to 
sampling error, and that our results are thus 
contam inated by a spurious negative rela­

tionship between enrollm ent and employ­
ment. T hat characterization of our enroll­
m ent rate, however, is inconsistent with the 
evidence. The proportion of respondents who 
are neither employed nor enrolled is sub­
stantial, and it varies widely across states and 
years.5 Moreover, if CKK’s characterization 
of our enrollm ent rate were correct, then 
when we estimate equation (3) with least 
squares, the estimates of a  and p should no t 
be significantly different from zero, and the 
estimate of y should not be significantly dif­
ferent from  -1.0. It is true that our estimates 
of y are relatively close to -1.0 ( typically around 
-0.75 to -0 .8). But we also find estimates of a  
and p (including the coefficients of the state 
and year dummy variables) that are signifi­
cantly different from zero, which contradicts 
CKK’s claim.6

T here is another way to make this point 
that sheds additional light on the effects of 
m inim um  wages. If CKK were correct, the 
sum of our enrollm ent rate and the employ­
m ent rate would be simply one plus sampling 
error, and would no t be systematically re­
lated to any variable. In contrast, Table 1 
shows that the sum of em ploym ent and en­
rollm ent rates is generally significantly nega­
tively related to the m inim um  wage variable. 
This result again contradicts CKK’s assertion, 
and it is also of interest in its own right, as it 
shows that m inim um  wages increase the pro­
portion of workers neither employed nor 
enrolled. This effect m ight occur, for ex-

5Across states, the p roportion  of teenagers n e ith e r in 
school no r employed ranges from  0.03 to 0.33, with a 
m ean o f 0.17. For young adults, the range is from  0.08 
to 0.42, and the m ean is 0.20. The classifications besides 
employed and enrolled  in the em ploym ent status recode 
are (1) unem ployed and looking for work, (2) no t in the 
labor force because of hom e responsibilities, (3) inabil­
ity to work, and (4) re tirem en t o r o th er reasons.

6In addition, as we rep o rt in ou r p aper (Table 2 and 
footnote 12), the partial correlations o f bo th  employ­
m ent rates and enro llm ent rates with the m inim um  
wage variable are negative. (Although no t reported  in 
the paper, the raw correlations are also negative.) If, 
instead, ou r enro llm ent rate variable were one m inus 
the em ploym ent rate  plus noise, then  the partial corre­
lation o f the m inim um  wage variable with the employ­
m ent rate would be the opposite sign o f the partial 
correlation o f the m inim um  wage variable with the 
en ro llm ent rate.
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Table 1. Estimates of Regressions for Sum of Employment and Enrollment Rates.3 
(Standard Errors in Parentheses)

Teenagers ( 16-19) Young Adults ( 16-24)

Independent Variable (1) (2) (3) (4) (5) (6)

Coverage-Adjusted Relative -.02 -.20 -.19 -.02 -.13 -.12
Minimum Wage (.07) (.08) (.08) (.08) (.07) (.06)
Coverage-Adjusted Relative -.20 - .1 0 -.11 -.18 -.12 -.16
Minimum Wage, Lagged O ne Year (.07) (.08) (.08) (.08) (.07) (.07)
Proportion of Population in — — -.13 — — - .0 1
Age Group (.17) (.08)
Prime-Age Male Unem ploym ent — — -.22 — — -.46
Rate (.08) (.06)
State and Year Effects No Yes Yes No Yes Yes
R2 .03 .45 .45 .02 .66 .68

“D ependent variable is the sum o f em ploym ent and en ro llm ent rates. The sample consists o f 700 observations 
covering the 50 states and W ashington, D.C. For the 22 states identified in the CPS as early as 1973, the sample covers 
the years 1974-89; for the rem aining states it covers the period  1978-89.

ample, if individuals leave school to queue 
for minimum wage jobs, or if they leave school 
and take jobs, displacing o ther lower-wage 
workers who remain out of school.7

Although CKK’s characterization of our 
enrollm ent variable appears to be incorrect, 
we are, as in our original paper, interested in 
exploring the range of estimated m inim um  
wage effects that can be obtained under plau­
sible alternative specifications. In this con­
nection, CKK’s criticism of our enrollm ent 
rate highlights another specification issue 
that ought to be “thrown into the ring.”

7Evidence suggesting that the m inim um  wage re­
duces the sum o f the enrollm ent and em ploym ent rate 
is no t inconsistent with findings in the literature (in­
cluding our 1992 paper) that in teenage em ploym ent 
equations excluding the enro llm ent rate, m inim um  
wages do no t reduce em ploym ent. The reason there  is 
no inconsistency is that such em ploym ent equations are 
reduced form equations. Suppose that, as in equation 
(3), em ploym ent is determ ined by E = aMW+ Xs/ + £, 
where Xs is enrollm ent, a  < 0, y < 0, and X° has been 
dropped. If enrollm ent is determ ined by Xs = a  'MW+ e\ 
where a ' < 0, then  the reduced form  for em ploym ent is 
E=[a  + a ’y] MW+ £”. In this reduced form, the expected 
sign of the m inim um  wage coefficient is am biguous and 
may be close to zero even though a  and a ' are negative. 
In contrast, the reduced form  for the sum E + Xs is E + 
Xs = [a  + a '( l  + y) ]MW+  £"'. H ere, the expected sign of 
the m inim um  wage coefficient is negative as long as 
y > -1 , consistent with the evidence in ou r paper and 
Table 1.

Specifically, we can test the sensitivity of the 
estimated m inim um  wage effects to the defi­
nition of enrollm ent by using an alternative 
definition that is based on major activity dur­
ing the survey week, and is available from the 
May CPS’s for our entire sample period. This 
definition counts as enrolled those whose 
major activity is school, w hether or no t they 
are also working (although it still excludes 
those whose major activity is work, bu t who 
are also in school). Thus, this enrollm ent 
definition captures most of the potential over­
lap between school and work.8 In particular, 
it identifies as enrolled in school 68% of 
teenagers in the May 1988 CPS, com pared to 
the 75% figure indicated by answers to the 
independen t enrollm ent question in that 
survey (the percentage cited by CKK).

Columns (3) and (6) of Table 2 present 
estimates of m inim um  wage effects on em ­
ploym ent using this alternative definition of 
enrollm ent; for comparison, the o ther col­
um ns provide previously reported  results first

8The alternative definitions did lead us to e rr in 
footnote 13 of ou r original paper, where we discuss the 
apparen t discrepancy between the estim ated coeffi­
cient o f ou r en ro llm ent variable and published data on 
the difference between the em ploym ent rates o f the 
enrolled  and non-enrolled that are based on O ctober 
CPS’s.
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Table 2. Estimates of Minimum Wage Effects Using Alternative Definitions of the Enrollment Rate.3

Teenagers ( 16-19) Young Adults (16-24)

Independent Variable (1) (2) (3) (4) p ) (6)

Coverage-Adjusted Relative .10 -.12 .03 -.03 -.10 -.05
M inim um  Wage (•i d (.08) (.11) (.08) (.06) (.07)
Coverage-Adjusted Relative -.14 -.12 -.16 -.26 -.18 -.22
M inim um  Wage, Lagged O ne Year (.12) (.07) (.11) (.09) (.06) (.08)
Proportion  of Age G roup in School 
and N ot Employed

— -.77
(.03)

— — -.81
(.04)

—

Proportion  of Age G roup R eporting
Major Activity as School

— — -.37
(.04)

— — -.46
(.03)

R2 .70 .86 .74 .71 .83 .77
Elasticity -.03 -.19 -.11 -.18 -.17 -.16

(.10)

Estimates Using Only Lagged Minimum Wage Variable:

(.07) (.09) (.06) (.04) (.05)

Elasticity -.08 -.14 -.12 -.17 -.14 -.15

Estimates Instrumenting for Enrollment Rate!0

(.09) (.06) (.08) (.05) (.04) (.04)

Elasticity .25
(.10)

-.17
(.13)

-.16
(.05)

-.12
(.06)

aThe d ep enden t variable is the em ploym ent rate. All specifications include fixed state and year effects, the 
p roportion  o f population  in the age group, and the prime-age male unem ploym ent rate. See notes to Table 1 for 
m ore details.

bDue to the unavailability o f instrum ents, the sample period  excludes 1974. Instrum ents are school expenditures 
pe r pupil, pupil-teacher ratios, and dum my variables for compulsory schooling ages. See N eum ark and W ascher 
(1993) for fu rther details.

excluding the enrollm ent rate, and then in­
cluding it, but with the definition used in our 
paper. As m ight be expected, given that the 
column (3) and (6) estimates are based on an 
alternative enrollm ent measure that does not 
necessarily preclude employment, the esti­
m ated coefficients of the enrollm ent variable 
are smaller than the estimates in columns (2) 
and (5). The im portant question, however, is 
how sensitive the estimated m inim um  wage 
effects are to the definition of enrollm ent. 
For young adults, the estimated m inim um  
wage elasticity is virtually unchanged. For 
teenagers, the resulting elasticity is -0.11 in­
stead of -0.19, near the lower end of the 
range of the estimated disemployment ef­
fects that we reported  in our paper, bu t still 
within that range.9 * *

9W hen we correct for heteroskedasticity and first-
o rder serial correlation  in the errors, however, the
estim ated elasticities are very close using the alternative 
enro llm ent measures. Using ou r original m easure, we

A potential problem  with the estimates 
using either of the enrollm ent rates is that 
enrollm ent may be endogenous with respect 
to employment. We raised this warning flag 
in our paper, and have recently com pleted 
research (Neumark and Wascher 1993) that 
attempts to correct for the endogeneity bias, 
using state-specific measures of variables that 
can be viewed as exogenous influences on 
the enrollm ent decisions of teenagers and 
young adults. As reported  in the last row of 
Table 2, the endogeneity-corrected results 
indicate negative effects of m inim um  wages 
on employment, using either definition of 
the enrollm ent rate. Again, though, with the 
alternative enrollm ent rate, the estimated 
m inim um  wage effect is statistically signifi-

obtain elasticities (standard errors) o f - .2 4  (.06) for 
teenagers and -.13  (.04) for young adults; the corre­
sponding estimates using the alternative m easure are 
-.22  (.08) and -.14  (.05). See N eum ark and W ascher 
(1993) for details.



502 INDUSTRIAL AND LABOR RELATIONS REVIEW

cant only for young adults, for whom the data 
are based on larger samples.10

The Coverage Rate

CKK criticize our coverage variable be­
cause it is based on published figures pertain­
ing to all workers ra ther than ju st teenagers 
and young adults, and because it does no t 
take account of coverage by state m inim um  
wage laws. We would like to have been able to 
assess the sensitivity of our results to the 
m ism easurem ent attributable to using cover­
age for all workers, but there are no pub­
lished coverage estimates by state for these 
narrower age groups. Similarly, as discussed 
in our original paper (p. 58), obtaining infor­
m ation on coverage by state laws is difficult, 
although some inform ation is available for 
the early years of our sample. It is worth 
noting, however, that because our models 
include state and year effects, problem s arise 
from the mismeasurement of coverage only if 
relative coverage rates of young workers and 
all workers change both over time and across 
states. Such variation could occur, for ex­
ample, if coverage expands in industries that 
employ a relatively high proportion of young 
workers and that account for varying employ­
m ent shares across states.11

CKK attem pt to dem onstrate the inad­
equacy of our coverage variable by present­
ing a plot of the aggregate teen em ploym ent

10W hen these  estim ates are also co rrec ted  for 
heterOskedasticity and first-order serial correlation in 
thé errors, using ou r enrollm ent rate the elasticities 
(standard errors) for teenagers and young adults are 
-.39  (.08) and -.14  (.04); the corresponding estimates 
using the alternative m easure are -.19  (.10) and -.15  
(.05).

11 Previous time-series research using the Kaitz index 
som etim es used youth em ploym ent shares by industry 
to w eigh t in d u stry  coverage d a ta  (Brown e t al. 
1982:500). We are unaware, however, of any data on 
FLSA coverage by industry and state. O f course, we can 
never expect to have the “ideal” coverage data, m easur­
ing the p roportion  o f workers covered by m inim um  
wage legislation ex ante (before any em ploym ent effects 
o f m inim um  wages have occurred). In addition, in 
Table 6 o f ou r original paper we reported  estim ated 
m inim um  wage elasticities excluding the coverage m ea­
sure, as well as incorporating  ou r best estimates o f 
coverage by state m inim um  wage laws.

rate and the population-weighted average of 
our coverage rate. The increase in coverage 
in 1985, due to the extension of coverage to 
state and local governm ent workers, provides, 
in their view, a natural experim ent. The plot 
shows that after 1985 the teen em ploym ent 
rate did no t increase by less than predicted by 
a trend and the overall employment-to-popu- 
lation ratio, despite the increase in coverage.

In our view, however, the graph presented 
by CKK does no t depict a very good natural 
experim ent. With nom inal wages rising, and 
with the federal m inim um  wage and most 
s ta te s ’ m in im um  wages re m a in in g  u n ­
changed, the effective m inim um  wage fell 
over this period, offsetting disemployment 
effects associated with higher coverage rates. 
Moreover, there may have been little overall 
em ploym ent response to the 1985 increase in 
coverage associated with the readmission of 
state and local governm ent employees to the 
FLSA simply because relatively few teenagers 
and young adults work for state and local 
governments.12 Finally, testing the com peti­
tive view of m inim um  wages using the varia­
tion in coverage in the public sector seems 
inappropriate, since state and local govern­
ments may simply increase revenues to m eet 
the higher wage bill entailed by expanded 
coverage.

A m ethod of assessing the coverage vari­
able that is m ore general than looking solely 
at the 1985 increase in public sector cover­
age, and that controls for o ther factors affect­
ing em ploym ent of young workers, is to esti­
mate our em ploym ent equation separating 
the coverage rate from the relative m inim um  
wage. Such estimates are reported  in Table 
3.13 The estimated elasticities of employment 
with respect to coverage are always negative, 
and are significant in all specifications but

12For exam ple, in 1990, only 4.7% of employed 
teenagers and 6.7% o f employed young adults were, in 
the state and  local sector, com pared with 14.1% o f all 
employed workers.

13In the table we use logs o f the relative m inim um  
wage and coverage variables so that we can test the 
equality o f the coefficients o f these variables im plied by 
the coverage-adjusted relative m inim um  wage variable. 
The results regarding the effects o f coverage are quali­
tatively similar using levels.
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Table 3. Estimates of Minimum Wage Elasticities with the Current 
and Lagged Log Relative Minimum Wage and Log Coverage Rate Entered Separately.3

Teenagers (16-19) Young Adults ( 16-24)

Independent Variable a ) (2) (3) (4)

Elasticity with Respect to Relative M inimum -.02 -.13 -.10 -.12
Wage Increase (.12) (.08) (.07) (.05)
Elasticity with Respect to Coverage Increase -.01 -.28 -.32 -.25

P-Value for Restriction: 
coefficient o f log (coverage rate) = 
coefficient o f log (m inim um  w age/

(.16) (.11) (.09) (.07)

m ean wage) 1.00 .38 .08 .15

aT he dep en d en t variable is the em ploym ent rate. In all cases, elasticities are based on specifications including 
contem poraneous and one-year lags o f log (m inim um  w age/m ean  wage) and  log (coverage ra te ) , and are evaluated 
at sample means. S tandard errors o f elasticities (reported  in parentheses) treat coefficient estimates, bu t no t means, 
as random . All specifications include fixed state and  year effects, the p roportion  o f the population  in the age group, 
and  the prime-age male unem ploym ent rate as controls. The p roportion  o f the age group in school and no t employed 
is included as a control variable in colum ns (2) and  (4). See notes to Table 1 for m ore details. P-values are based on 
likelihood-ratio tests.

one. Thus, although the coverage data are 
no t ideal, increases in m easured coverage 
appear to yield the negative em ploym ent 
effects predicted by the standard m odel of 
minim um  wages.14

The Kaitz Index

CKK’s third criticism relates to our use of 
the Kaitz index as a m inim um  wage variable 
(and the use of this variable in most o ther 
studies of m inim um  wage effects; see, for 
example, Brown et al. 1982). This variable is 
the product of coverage and the m inim um  
wage level, divided by the m ean wage for all 
workers in the state (regardless of age) ,15 * The

14Although there  is no  theoretical basis for the re­
striction that, say, a 10% increase in the m inim um  wage 
level should have the same effect as a 10% increase in 
coverage, the theoretical m odels o f m inim um  wage 
effects surveyed in Brown e t al. (1982) suggest th a t 
th e re  should be an interactive effect o f m inim um  wage 
levels and coverage, such that an increase in the m ini­
m um  wage should have a larger effect the h igher is the 
coverage rate. In fact, as the last row o f Table 3 shows, 
this restriction is no t rejected at the 5% significance 
level, although there  is some evidence against the re­
striction for young adults at h igher significance levels.

15Technically speaking, the Kaitz index is defined as 
a weighted average o f such a m easure defined over
industries. Since ou r m inim um  wage variable is con­
structed in the sam e spirit, we use the label here  as well.

reason for the coverage adjustm ent is that 
any increase in the m inim um  should have a 
larger employm ent effect if the m inim um  
covers m ore workers. There are two reasons 
for dividing by the m ean wage: to measure 
how m uch the m inim um  “cuts in to ” the wage 
distribution, and to obtain a m easure of the 
relative level of the m inim um  wage as com­
pared  with m arket-determ ined wages for 
above-minimum-wage workers (Brown et al. 
1982).

The basis of CKK’s criticism is their asser­
tion that our m inim um  wage index ought to 
“have a positive association with the average 
wage of teenagers.” The notion underlying 
their assertion is that m inim um  wages are 
supposed to provide a quasi-natural experi­
m ent to study the effects of exogenous wage 
increases on employment. Obviously, such 
an experim ent is informative only to the 
extent that m inim um  wages actually increase 
the price of the affected workers. As CKK 
show, however, conditioning on the control 
variables (here the inclusion of the enroll­
m ent variable is irrelevant) and fixed state 
and year effects, the association is negative. 
CKK provide what is presumably the correct 
explanation of this fact: because the denom i­
nator of the m inim um  wage variable is the 
average wage for all workers, a positive partial
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Table 4. Estimates of Minimum Wage Effects on Mean and Relative Wages.3

Independent Variable

Teenagers ( 16-19) Young Adults ( 16-24)

Mean
Teen Wage/  
Mean Wage

Mean
Teen Wage

Mean Young 
Adult Wage/ 
Mean Wage

Mean
Young Adult 

Wage

w (2) (3) (4)

Coverage-Adjusted Relative M inimum  Wage .48 ___ .38 —

(.12) (.10)
Coverage-Adjusted M inimum  Wage — .34 — .88

(.19) (.19)

aD ependent variables are listed in colum n headings. The sample consists o f 751 observations covering the 50 states 
and W ashington, D.C., from  1973 to 1989 for the 22 states identified in the CPS as early as 1973, and from  1977 to 
1989 for the rem aining states. All specifications include fixed state and  year effects, the proportion  o f the population  
in the age group, and the prime-age m ale unem ploym ent rate as controls. The results are virtually identical when the 
p roportion  o f the age group in school and  no t employed is included as a contro l variable. M inimum  wage refers to 
the h igher o f the federal o r state m inim um  wage. M ean wage refers to the m ean wage for all workers.

correlation between average wage levels of 
teenagers or young adults and average wages 
of all workers will induce a negative partial 
correlation between the average teen or 
young-adult wage and the m inim um  wage 
index. Based on this result, CKK conclude 
that a literal interpretation of the negative 
association that we find between employ­
m ent rates and the m inim um  wage index is 
that “dem and curves slope up, no t down.”16 

The basic premise underlying CKK’s criti­
cism, however, is incorrect. In the absence of 
minimum wage increases we would expect a 
negative, rather than a positive, association 
between the m inim um  wage index and the 
average wage of teenagers, if the average 
wages of teenagers and all workers move 
together. In this case the m inim um  wage 
index is capturing exactly the right effect: the 
increase in nom inal wages relative to a fixed 
minimum wage means that the “effective” 
minimum wage has fallen. Thus, we should

16To reach this conclusion, CKK must be reasoning 
as follows: when the m inim um  wage increases, the 
average teen wage increases. But their evidence suggests 
that the average teen wage is negatively associated with 
ou r m inim um  wage index, which is in tu rn  negatively 
associated with employment. T herefore, when the aver­
age teen wage goes up, em ploym ent goes up. (If CKK 
are thinking of sources o f increases in average teen 
wages o ther than  those stem m ing from  m inim um  wage 
increases, then  their conclusion does no t follow, since 
we could be seeing m ovements along the labor supply 
curve.)

not expect an appropriately defined mini­
m um  wage index always to have a positive 
association with the average wage o f teenag­
ers or young adults.

W hat properties should we expect of an 
appropriate m inim um  wage index, or m ore 
specifically, the Kaitz index? O ne require­
m ent would seem to be that since the Kaitz 
index measures m inim um  wages relative to 
the m ean wage for all workers, it should be 
positively associated with the m ean teen (or 
young-adult) wage relative to the m ean wage 
for all workers. Columns (1) and (3) of 
Table 4 show that this is indeed the case. O f 
course, the positive estimated coefficients on 
the Kaitz index in these columns could re­
flect movements in the m ean wage for all 
workers, which is the denom inator of both 
the Kaitz index and the dependen t variable. 
Columns (2) and (4) indicate, however, that 
there is also a positive partial correlation 
between the coverage-adjusted m inim um  
wage level and the m ean teen or young-adult 
wage level. This positive correlation is even 
stronger if we drop the coverage adjustment. 
These results indicate that m inim um  wage 
changes as captured by the Kaitz index do 
provide a valid experim ent for estimating the 
effects of exogenous wage increases on em­
ploym ent.17 *

17A nother way to assess the validity o f the Kaitz index
is to ask w hether increases in m inim um  wages are
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Based on their criticism of our m inim um  
wage variable, CKK proceed to reestimate 
our em ploym ent equation using the log of 
the state m inim um  wage level in place of the 
Kaitz index, and report a positive effect of 
m inim um  wages on em ploym ent.18 There are 
at least three reasons, however, to question 
this alternative specification. First, it seems 
inappropriate to specify the em ploym ent 
equation as a function only of the nom inal 
m inim um  wage. Generally, both labor supply 
and dem and are assumed to respond to 
changes in real wage rates, and the use of 
nom inal m inim um  wage levels appears to 
violate the standard hom ogeneity assump­
tion. In this regard, given the absence of 
regional price data, dividing the m inim um  
wage level by an average wage measure pro­
vides a way to adjust m inim um  wages for price

associated with increases in the Kaitz index. Regression 
estimates o f the Kaitz index on the controls used in 
Table 4, as well as a dum m y variable indicating w hether 
the m inim um  wage increased from  the previous year to 
the p resent year, indicate that the answer to this ques­
tion is yes. For teens, the estim ated coefficient on the 
dum m y variable for a m inim um  wage increase is 0.015, 
with a standard e rro r o f 0.004.

18CKK also report a set o f what they label structural 
estimates o f the labor dem and curve, using the log of 
the average teen wage on the right-hand side, and 
instrum enting  for it with the log o f the m inim um  wage. 
The resulting coefficient estimates are sometimes posi­
tive and marginally significant. Instrum enting  is needed  
because a positive estimate o f the coefficient on the teen 
wage may reflect variation along the supply curve attrib­
u table to labor dem and shocks. (This same problem  
may im part a downward bias to estim ated m inim um  
wage effects using a m inim um  wage variable with an 
average wage in the denom inator, a problem  we address 
in ou r original paper and in this reply.) Instrum enting  
with the m inim um  wage as CKK do, however, leads to 
identification problem s. In particular, there  is no rea­
son to expect the m inim um  wage to shift the labor 
supply curve, and hence their procedure  does no t iden­
tify the teen  wage coefficient in the labor dem and 
equation. For observations for which m inim um  wages 
are binding, m inim um  wages do trace ou t the labor 
dem and curve, although no t by shifting the labor supply 
curve; for these observations, though, there  is no simul­
taneity problem , and thus no reason to instrum ent. In 
contrast, for observations for which m inim um  wages are 
non-binding, m inim um  wages are irrelevant. Thus, what 
is really requ ired  is to separate sample observations into 
those for which m inim um  wages are and are no t b ind­
ing; in N eum ark and W ascher (1994) we present one 
such approach.

changes. O f course, the year effects included 
in the equation pick up aggregate changes in 
wage levels over time. N either they nor the 
state effects, however, pickup variation within 
states over time.

Second, in our original paper we discussed 
possible endogeneity arising from the fact 
that states m ight increase m inim um  wages 
when em ploym ent or em ploym ent growth is 
high, leading to a positive bias in the esti­
m ated m inim um  wage coefficient.19 It seems 
likely that the m inim um  wage level, which 
CKK use, is m ore prone to this endogeneity 
bias than is a relative minim um  wage vari­
able. W hen a relative m inim um  wage variable 
is used, high labor dem and m ight be ex­
pected to raise the average wage, offsetting in 
part the endogeneity bias attributable to the 
tendency of governments to raise m inim um  
wages when labor markets are tight. This 
offset, however, is no t present when the mini­
m um wage level is used alone. This argum ent 
obviously is speculative, bu t we regard the 
endogenous de term ination  o f m inim um  
wages and em ploym ent as a promising sub­
jec t for future research.20

Third, standard production theory sug­
gests three potential employment-reducing 
effects of wage increases: a scale effect, substi­
tution away from labor and toward other 
inputs, and substitution away from labor that 
has increased in relative cost toward labor 
that has become relatively cheaper. The rela­
tive m inim um  wage variable is in tended to 
capture explicitly the latter effect, which we 
view as likely to be the principal response. In

19In that paper, using as an instrum ent the average of 
bordering  states’ m inim um  wages (m ultiplied by cover­
age and divided by the average wage), we found  no 
statistical evidence o f endogeneity, although the esti­
m ated m inim um  wage effects were m ore negative than  
the OLS (within-group) estimates. We have since re­
com puted  these estimates using the average o f the 
h igher o f e ither federal or state m inim um  wages in 
bordering  states, which is m ore consistent with the rest 
o f ou r original paper. These estimates also are m ore 
negative than  the w ithin-group estimates, a lthough the 
contrast is less sharp.

20Cox and Oaxaca (1982) is the only paper o f which 
we are aware that addresses the determ ination  o f m ini­
m um  wages, a lthough  n o t in the con tex t o f  jo in t 
endogeneity  with employm ent.
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Table 5. Tests of Relative Minimum Wage Constraint/

Teenagers ( 16-19) Young Adults ( 16-24)

Independent Variable a ) (2) (3) (4)

Specifications Including Contemporaneous and
Lagged Log Relative Minimum Wage
Elasticity -.02 -.11 -.08 -.11

(.12) (.08) (.07) (.05)
P-value for Restriction that M inimum  Wage 
Enters Relative to Mean Wage .57 .29 .09 .65

Specifications Including Contemporaneous Log 
Relative Minimum Wage
P-value for Restriction that M inimum  Wage 
Enters Relative to Mean Wage .42 .64 .02 .36

aThe d ep en d en t variable is the em ploym ent rate. Elasticities are based on estim ated coefficients o f cu rren t and 
lagged values o f log (m inim um  w age/m ean  wage). T he long-run elasticity evaluated at the sample m eans is reported . 
Standard errors o f elasticities (reported  in parentheses) treat coefficient estimates, bu t no t means, as random . All 
specifications include fixed state and year effects, the p roportion  o f the population  in the age group, and  the prime- 
age male unem ploym ent rate as controls. The p roportion  o f the age group in school and no t employed is included 
as a contro l variable in colum ns (2) and (4). See notes to Tables 1 and 4 for m ore details. P-values are based on 
likelihood-ratio tests.

particular, a m inim um  wage increase raises 
the relative cost of less-skilled labor roughly 
in proportion to the m inim um  wage increase, 
leading to substitution away from less-skilled 
labor and toward more-skilled labor. Fur­
therm ore, a considerable portion of this more- 
skilled labor may consist of adult workers. 
Thus, it seems appropriate to use a relative 
wage measure, with the average wage in the 
state as a proxy for the price of more-skilled 
labor.21 *

CKKdo acknowledge that, at least on theo­
retical grounds, specifying em ploym ent as 
depending on the m inim um  wage relative to 
the wage of o ther workers may be preferable 
to specifying it as depending on the mini­
m um  wage level, and they report that when 
they include the log of the m inim um  wage 
and the average wage separately, the esti­

21 We regard  the scale effect as likely to be m inor, 
because a m inim um  wage hike would have only a small 
influence on overall costs, except perhaps in establish­
m ents using primarily minimum-wage labor. T here  is 
virtually no  m inim um  wage research that incorporates
the relative prices o f o th er inputs in the em ploym ent 
equation; one exception is H am erm esh’s (1982) time- 
series study, which introduces a capital price m easure.

m ated coefficient of the average wage vari­
able is insignificant. As reported  in Table 5, 
however, when we examine such evidence 
further, we find that the restriction implied 
by a relative minim um  wage measure—that 
the coefficients of the log m inim um  wage 
and log average wage are equal (in absolute 
value) and opposite-signed—generally can­
not be rejected for teenagers or young adults 
in specifications excluding or including the 
enrollm ent rate. Also, the estimated elastici­
ties of em ploym ent with respect to the mini­
m um  wage variable restricted in this fashion 
are negative for all of these specifications 
(although significant or marginally so only 
for the specifications including enro llm ent). 
These results, coupled with the results that 
CKK report, suggest that the data are largely 
uninformative as to w hether the m inimum 
wage should be entered relative to an average 
wage. Thus, in the absence of evidence to the 
contrary, we are inclined toward what seems 
the theoretically preferable relative minimum 
wage measure.

Nonetheless, the estimates reported  by 
CKK using the minim um  wage level, together 
with those in Table 5 using the relative mini­
mum wage, indicate that m uch of the nega­
tive effect of the relative (not coverage-ad­
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ju sted ) m in im um  wage variable com es 
through the mean wage for all workers, rather 
than the minimum wage level. O f course, as 
we argued above, a m inim um  wage index 
should have this property; as the general level 
of wages rises, a given nom inal m inim um  
wage will have less bite. But the original 
criticism that Freeman (1982) directed at 
cross-sectional estimates of standard mini­
m um  wage-em ploym ent equations— that 
unobserved dem and variation may induce a 
positive correlation between em ploym ent 
rates and average wages, and hence a nega­
tive correlation between em ploym ent rates 
and relative m inim um  wages—may also ap­
ply here. Fixed state effects in our work, as 
well as in Card’s (1992a), are in tended to 
capture persistent unobserved dem and varia­
tion. But they will no t capture year-to-year 
fluctuations, and hence the estimated coeffi­
cient of the m inim um  wage variable may be 
downward biased even when fixed state ef­
fects are included.

One way to assess the im portance of this 
negative bias in the estimated coefficient of 
the coverage-adjusted relative minimum wage 
variable is to com pare estimated m inimum 
wage effects including and excluding the 
prime-age male unem ploym ent rate.22 If de­
m and variation induces a negative correla­
tion between the employm ent rate and the 
minimum wage variable, the estimated mini­
mum wage effect should be stronger (nega­
tive) when we om it an observable measure of 
dem and conditions. Because our preferred 
specification includes the curren t and lagged 
minimum wage variable, we extend the basic 
employment equation to include the current 
and lagged unem ploym ent rate, in order to 
fully capture any correlation between the 
average wage in the denom inator of the mini­
mum wage variable (s) and the unemploy­
m ent rate. In general, the em ploym ent elas­
ticities are only slightly larger (in absolute 
value) when the prime-age unem ploym ent

22We also addressed this question in our original 
paper, where we separated the coverage-adjusted m ini­
m um  wage from  the m ean wage for all workers, and 
found a negative effect for the form er. H ere we take a 
different approach to the same question.

rate is excluded. For teenagers, the estimated 
elasticities including the unem ploym ent rate 
are 0.01 and -0.17 (first excluding, then in­
cluding, the enrollm ent ra te ), and the corre­
sponding estimated elasticities excluding the 
unem ploym ent rate a re-0.01 an d -0.18. Simi­
larly, for young adults the results are virtually 
the same when the unem ploym ent rate is 
included (-0.15) and when it is excluded 
(-0.16) ,23 These small differences suggest that 
the estimated elasticities are no t biased down­
ward to any significant degree because of 
unobserved dem and variation.

Finally, CKK also claim that a variable 
m easuring the fraction affected by the mini­
m um  wage, defined as the fraction of teenag­
ers in each state who in the previous year were 
paid at least the old m inim um  wage bu t less 
than the new m inim um  wage, is superior to 
the Kaitz index because “it automatically ac­
counts for interstate variation in the distribu­
tion of teenage wages.” O f course, the Kaitz 
index also accounts for interstate variation in 
the wage distribution by dividing by the m ean 
wage in the state. Moreover, the fraction 
affected variable has two shortcomings. First, 
it ignores coverage, which is an im portant 
source of variation in effective m inim um  
wages. Second, it does no t capture the ero­
sion of the effective m inim um  wage due to 
increases in average wages; for example, in 
the absence of an increase in the nom inal 
m inim um  wage level, the fraction affected 
variable will be equal to zero regardless of the 
rate of increase in the average wage. In this 
sense, the use of the fraction affected variable 
is subject to the same criticism as is the use of 
the m inim um  wage level instead of a relative 
m inim um  wage.

Lagged Minimum Wage Effects

CKK question our analysis of the differ­
ences between the negative em ploym ent ef­
fects of m inim um  wages that we find, and 
C ard’s (1992a) findings that in one-year first 
differences, cross-state changes in m inim um  
wages (using the fraction-affected variable)

23For this age group, the inclusion or exclusion of 
the school enro llm ent rate is irrelevant.
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induced by the 1990 increase in the federal 
minimum wage were positively associated with 
employm ent changes. In our original paper, 
we showed that in our data set as well, one- 
year first-difference estimates tend to gener­
ate positive m inim um  wage effects on em­
ployment. We then showed that there is evi­
dence of lagged minimum wage effects in the 
data, and that the omission of these lagged 
effects leads to substantial upward bias in 
short first-difference estimates.24

Using C ard’s data, CKK re-examine the 
issue of lagged m inim um  wage effects by 
using two-year changes instead of the one- 
year changes originally reported  in C ard’s 
paper. In particular, they report positive co­
efficients on C ard’s m inim um  wage variable 
when the two-year change in the employ­
m ent rate is used as the dependent variable. 
Using two-year changes instead of one-year 
changes, however, is no t the same as incorpo­
rating lags; in particular, it eliminates only 
part of the potential bias associated with 
om itting lagged m inim um  wage effects. To 
see this, suppose, as we assume in our paper, 
that the true m odel is

(4) Eit = pMW(-  jMWül + S& + £.(,

where E  is the employm ent rate, MW  is the 
m inim um  wage variable, S is a vector of fixed 
state effects, i indexes states, t indexes years, 
y > 0, and the o ther control variables have 
been omitted. If the m odel in levels omitting 
lags is used to obtain first differences, then 
the first-difference regression

(5) = P(MWr MW(_,)+ (£,-£,,)
has an om itted variable (MWU1 -  MWit_2). 
This om itted variable is negatively correlated 
with the included variable (MWit -  MW.^), 
and because the coefficient on MWit_Y is nega­
tive in the true m odel (equation 4), the first- 
difference estimate of p is biased upward; in 
addition, the lagged effects are missing. The

24This conclusion is supported  by the fact that the 
inclusion of a lagged m inim um  wage variable elim inates 
the differences between the short first-difference and 
w ithin-group estimates, the latter o f which are less 
upward biased by the omission o f lagged effects.

evidence presented in our paper is consistent 
with this set-up: when the first-difference 
m odel is estimated including the lagged vari­
able (MWu_j -  MWit_2) , the estimates of P fall, 
and the estimates of y are negative.

W hat happens when two-year differences 
are used? In this case the first-difference 
regression

(6) ( E - E tt_2) = m W tl-M W tJ  + (e#- e M)

has an om itted variable (MWw  -  
There is little reason (if any) to believe that 
this om itted variable is negatively correlated 
with the included variable. There is still the 
problem , however, that the m odel does no t 
pick up lagged m inim um  wage effects. Thus, 
although the use of two-year differences re­
duces the chances that we will get a positive 
estimate of P, we still do no t obtain estimates 
of the full disemployment effects of mini­
m um  wages from the two-year first-difference 
model, because the true m odel indicates that 
the change in the m inim um  wage variable 
between periods t -  3 and t -  1 affects the 
employm ent change between periods t -  2 
and t.

Using our data, we obtain results consis­
ten t with exactly that interpretation. Table 6 
reports results for the two-year first-differ­
ence model, first excluding and then includ­
ing M W - MWit_r  As expected, in contrast to 
the one-year first-difference results reported  
in our paper, the estimated coefficient of the 
contem poraneous change in the m inim um  
wage variable does no t fall once the om itted 
lagged variable is added. However, estimates 
from the two-year first-difference model (with­
out lags) still understate the disemployment 
effects of m inim um  wages, as the estimated 
coefficient of the lagged change is negative, 
and sometimes significant. Thus, both one- 
and two-year differenced equations exclud­
ing the lagged minim um  wage variable ap­
pear to be biased against finding a negative 
em ploym ent effect of m inim um  wages.

Subminimum Wage Usage

O ur main evidence on the extent to which 
youth subm inim um  wages m oderate the 
disemployment effects of m inim um  wages 
comes from our standard em ploym ent equa-



EMPLOYMENT EFFECTS OF MINIMUM AND SUBMINIMUM WAGES 509

Table 6. Two-Year First-Difference Estimates of Minimum Wage Effects.3

Teenagers ( 16-19) Young Adults ( 16-24)

Independent Variable a ) (2) (3) (4) (5) (6) (7) (8)

Coverage-Adjusted Relative
M inimum  Wage, t -  ( t-2)

.20
(.17)

-.04
(.12)

.26
(.17)

-.02
(.12)

.08
(.12)

-.07
(.10)

.13
(.12)

-.05
(.10)

Coverage-Adjusted Relative
M inim um  Wage, ( t -  1) -  ( t-3)

— — -.39
(.17)

-.12
(.12)

— — -.29
(.13)

-.16
(.10)

Includes Proportion  of Age Group 
in School and Not Employed, t -  ( t -  2) No Yes No Yes No Yes No Yes
R2 .13 .57 .14 .57 .17 .47 .18 .48

aT he dep en d en t variable is the two-year change in the em ploym ent rate. All specifications include fixed year 
effects, and the two-year change (from t-2 to t) in the p roportion  of the population  in the age group and the prime- 
age male unem ploym ent rate as controls. The years 1976, 1977, 1980, 1981, 1984, 1985, 1988, and 1989 are used to 
avoid serial correlation in troduced by the differencing operation . Thus, the sample consists of 350 observations. 
S tandard errors o f estimates are reported  in parentheses.

tion augm ented to include an interaction 
between a dummy variable indicating the 
existence of a state subminimum wage, and 
the gap between the effective state m inim um  
wage level and any state subm inim um  (mul­
tiplied by coverage, and divided by the aver­
age wage). The estimated coefficient of this 
interaction variable is positive, and generally 
significant. In addition to the evidence based 
on the employment regressions, we report 
information from the outgoing rotation group 
files of the 1989 CPS on wage distributions for 
teenagers residing in states with legislated 
m inim um  wages above the federal level. CKK 
contest our conclusion, based on these wage 
distributions, that subminimum wage provi­
sions induce spikes at the subminimum. They 
also question the plausibility of our regres­
sion estimates indicating that subminimum 
wages m oderate disemployment effects of 
m inim um  wages, based on their claim that 
subm inim um  wage provisions are used only 
infrequently by employers.

With respect to the question of w hether 
subminimum wage provisions generate spikes 
at the subminimum, CKK note (as do we) 
that for 8 of the 12 states we examine, there is 
no spike at the state subminimum; in con­
trast, there is some evidence of a spike for 
Vermont, and stronger evidence for Wash­
ington, Pennsylvania, and Minnesota. We 
pointed out, however, that most of those 
states without spikes are high-wage states (New 
England states, Hawaii, Alaska, and Califor­

nia) , with large proportions of teenagers earn­
ing above the state m inim um  wage. Indeed, 
as shown in Table 7, four of the five states with 
the lowest proportion of workers above the 
subm inim um  (the states are ranked in in­
creasing order of this proportion) have a 
spike at the subminimum. For three of these 
(Vermont, Pennsylvania, and W ashington), 
the subminimum coincides with the federal 
m inim um  wage. It is true that we noted the 
possibility that these spikes could be due to 
coverage by federal but no t state laws (be­
cause of exemptions in the state laws), but 
they could also be due to state laws.

CKK suggest testing to see whether these 
sp ikes a t $3.35 a re  a t t r ib u ta b le  to 
subm inim um  wages by investigating w hether 
there are similar spikes for older workers, 
am ong whom there are also likely to be a 
fairly large num ber of lower-wage workers. 
They claim to find a spike at $3.35 in the wage 
distributions for senior citizens in the same 
states for which we find spikes at $3.35 for 
teenagers. However, we could no t corrobo­
rate this claim. Using the same data file as for 
teenagers, in the last colum n of Table 7 we 
report the proportions of workers aged 60 or 
over at the state subm inim um  (actually, in a 
five-cent range around the subminimum, as 
discussed below). For two of the three states 
in question (Washington and Vermont) there 
are no older workers at the subminimum, 
and for the third (Pennsylvania) the propor­
tion of older workers at the subm inim um  is
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Table 7. Wage Distributions in High Minimum Wage States, 1989.a

State

Teenagers (16-19)
Older Workers 

(60+)

State
Minimum

State
Subminimum

Proportion 
Above State 
Minimum!2

Proportion
at

Subminimum!2
Proportion 
at $3.50

Proportion
at

Subminimum:b

(1) (2) (3) (4) (5) (6)

California 4.25 3.61 .69 .00 .01 .00
W ashington 3.85 3.35 .69 .06 .02 .00
M innesota 3.85 3.47 .73 .08 .06 .00
Pennsylvania 3.70 3.35 .75 .05 .02 .01
Verm ont 3.65 3.35 -.77 .05 .00 .00
Maine 3.75 3.35 .82 .03 .01 .00
Connecticut 4.25 3.61 .83 .00 .02 .00
Hawaii 3.85 3.35 .85 .00 .00 .01
Rhode Island 4.00 3.60 .90 .00 .02 .01
Massachusetts 3.75 3.35 .90 .01 .01 .002
Alaska 3.85 3.35 .93 .00 .00 .00
New Ham pshire 3.65 3.35 .94 .00 .00 .00

“Based on outgoing rotation group files. In states for which the state subm inim um  is less than  or equal to $3.35, 
we treat the actual subm inim um  wage level as superseded by the federal m inim um  wage. An entry o f .00 indicates 
no observations. M inimum wages are as of May of each year.

bThese colum ns refer to five-cent ranges defined as $3.32-$3.37 (i.e., $3.32 < wage < $3.37), $3.37-$3.42, and  so 
on.

0.01, com pared with 0.05 for teenagers.25 
Thus, it appears that the spikes in the wage 
distributions for teenagers at $3.35 are in fact 
induced by subminimum wage laws.

Minnesota is the one relatively low-wage 
state among the 12 we examine that has a 
state subminimum ($3.47) above the federal 
level. We reported a spike at this subminimum 
wage level. As CKK point out, this “spike” 
actually covers the five-cent range $3.47- 
$3.52, because we use cells extending over 
five-cent ranges in tabulating our distribu­
tions. Although we (regrettably) neglected to 
report these cell ranges in the paper, we do 
not think that it is inappropriate to use five- 
cent cells, and to include $3.47 in the five- 
cent range encompassing $3.50. More than

25These differences in the sizes o f the spikes are not 
attributable to a larger proportion  of teenagers earning 
wages near the m inim um. For W ashington and Ver­
m ont, of course, the p roportion  of o lder workers at the 
subm inim um  rem ains at zero even if we look only at 
lower-wage workers. For Pennsylvania, when we restricted 
attention  to workers earning less than  $5.00 per hour, 
the p roportion  of o lder workers at the subm inim um  was 
0.03, com pared with 0.07 for teenagers.

90% of teenagers in our 1989 sample of states 
with m inim um  wage levels above the federal 
level reported  an hourly wage that was a 
m ultiple of five cents, suggesting that many 
employers (or perhaps CPS respondents) 
round  hourly wage rates to the nearest nickel 
or dime. Indeed, Katz and Krueger (1991) 
exam ined use of the subm inim um  wage in 
CPS data by reporting the proportion of work­
ers earning within five cents of the $3.35 
federal subm inim um  (an eleven-cent range) 
in 1990. Finally, by paying a wage between 
the m inim um  and the subminimum, em­
ployers can, of course, exploit subminimum 
wage provisions without paying workers ex­
actly the subm inim um  wage, and thus a spike 
in the wage distribution slightly above the 
subm inim um  is consistent with its use.

In contrast, CKK claim that many states 
have a spike at $3.50 (which we suppose they 
would also attribute to rounding), and that 
o u r  a p p a re n t  sp ike a t M in n e so ta ’s 
subm in im um  wage is thus m islead ing . 
Table 7, however, reveals little or no evidence 
of a spike at exactly $3.50 for any state except 
M innesota, and for four states (albeit they are 
higher-wage states), there are no observa-
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tions at exactly $3.50. In addition, again us­
ing CKK’s idea of examining the wage distri­
bution for older workers to see whether spikes 
for teenagers are attributable to subminimum 
wages, we note the absence of any older 
workers in M innesota (as well as most o ther 
states) in the five-cent range including $3.50. 
CKK also note that the one worker in M inne­
sota who actually reported  earning $3.47 also 
earned tips that boosted hourly earnings to 
$6.00. In Minnesota, however, tips could not 
be used to satisfy state m inimum wage laws in 
1989;26 thus, this individual was still being 
paid the subminimum according to law. We 
therefore stand by our conclusion that there 
is evidence of spikes in the wage distribution 
induced by subminimum wages, although we 
should point out that we do no t find evidence 
of spikes that are m uch larger than those 
reported  in the literature.27

26M em orandum  from  M innesota D epartm ent of 
Labor and Industry.

27CKK also dispute our statem ent that “research on 
subm inim um  wages is in its infancy, and a m ore defini­
tive answer awaits fu rther research .” In their com m ent, 
CKK add a bracketed insert suggesting that this state­
m ent applies to usage rates o f subm inim um  wages. The 
statem ent actually applies to evidence on the effects of 
subm inim um  wage laws on em ploym ent. According to 
CKK, our statem ent “ignores a substantial body of evi­
dence that consistently finds extrem ely low usage o f the 
subm inim um  wage.” In fact, in our paper we cite two of 
the three  studies that were written p rio r to our 1992 
paper, although we neglected to cite Katz and Krueger 
(1991).

O f the five studies that CKK cite, four are based only 
on the experience with the federal subm inim um  im ple­
m ented  in 1990 (in contrast to the state subm inim um s 
that we study for the 1973-89 p e rio d ), and th ree  o f these 
four focus on the restaurant industry. The fifth study 
(Freem an et al. 1981) looks at the federal student 
subm inim um . It is not clear, however, that conclusions 
from  these studies should be generalized to o th er forms 
o f subm inim um  wages, in part because both  of the 
federal subm inim um  wage program s have quite restric­
tive provisions. In the case o f the federal studen t 
subm inim um , the evidence suggests that these restric­
tions were constraining; Freem an et al. reported  that in 
a survey o f m anagers o f establishm ents using the stu­
den t subm inim um , over 70% said they would use the 
subm inim um  m ore frequently if these restrictions were 
relaxed. Finally, no studies we know of a ttem pt to 
estim ate w hether subm inim um  wages m oderate the 
disem ploym ent effects o f m inim um  wages. Thus, we 
contend  that there  is still room  for additional evidence 
on subm inim um  wages.

Finally, low rates of usage of subminimum 
wage provisions are no t inconsistent with 
m oderating effects of these provisions, be­
cause the disemployment effects of m inim um  
wages that we and others estimate are small 
relative to teen employment. Suppose that a 
youth subm inim um  offsets about one-third 
of the disemployment effect of a m inim um  
wage, as our estimates suggest. Then, for an 
em ploym ent elasticity of -0.15 (roughly the 
m idpoint of our range of estimates), a 30% 
increase in the m inim um  wage (paralleling 
that which occurred between 1989 and 1991) 
leads to a 4.5% reduction in the em ploym ent 
rate in a state without a subminimum wage, 
and a 3% reduction in a com parable state 
with a subm inim um  wage. This m oderating 
effect of the subm inim um  in the latter state 
requires that only 1.5% of teenagers be em ­
ployed at the subminimum, even assuming 
that all of the higher em ploym ent in the state 
with the subm inim um  wage occurs at the 
subminimum; of course, some of the addi­
tional em ploym ent could be at wages above 
the subm inim um  bu t below the minimum. In 
any case, this estimate of 1.5% is within the 
range of existing estimates of subm inim um  
wage usage.

Conclusion

Recent studies of m inim um  wages have 
produced a broader range of estimates of the 
em ploym ent effects of m inim um  wages than 
did earlier studies. The wide range of esti­
mates may be m addening to policy-makers. 
But in contrast to earlier studies, recent stud­
ies of m inim um  wages have analyzed varying 
types of data and employed a variety of statis­
tical experiments. Thus, this wide range of 
recent estimates (and the perception that it 
has widened) is no t entirely surprising. At­
tempts such as CKK’s com m ent to explain 
this range of estimates, and to narrow it, 
constitute a fruitful avenue of research, and 
are likely to deepen our understanding of 
m inim um  wage effects and the workings of 
labor markets. Nonetheless, we do no t find 
CKK’s criticism of our work to be compelling, 
and we do no t believe that they have refuted 
our results.
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