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MINIMUM WAGE EFFECTS ON EMPLOYMENT AND SCHOOL ENROLLMENT:
REPLY TO EVANS AND TURNER

ABSTRACT

In earlier work, we presented results suggesting that minimum wage
increases have important consequences for both the employment
opportunities of youths and their decision to enrolil in school. In
this paper, we show that the recent claim made by William Evans and
Mark Turner that our results are sensitive to changes in the
definition of the enrollment rate is based upon an analysis that uses
a mismeasured minimum wage index. When the data are constructed
properly, our original conclusions are not affected by changes in the
enrollment definition.



I. Introduction
In an earlier paper (Neumark and Wascher, 1995a), we presented results suggesting that

or both the employment opportunities

of youths and their decision to enroli {or remain enrolled) i
a conditional logit model of alternative employment and enrollment outcomes applied to state-

level data from 1977 to 1989, we found that although the net disemployment effects from

teenage school enrollment rate and a significant increase in the proportion of teenagers who

are neither in school nor employed. We further argued that our results were consistent with

the hypothesis that there is a shift in labor demand toward higher-productivity teenagers
after a minimum wage increase, an assertion given stronger support from similar research we

conducted using micro-level data from matched CPS panels (Neumark and Wascher, 1995b).

Recently, William Evans and Mark Turner (1995) argued that our results using the state-

particular, they claim that the negative effects of the minimum wage on school enrollment

become statistically insignificant when they switch from an enrollment measure based on major

may aiso inciude part-time schooi activity. Evans and

minimum wage effects from the employment equations estimated in Neumark and Wascher (1992
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1994) also become insignificant when they reestimated the equations using their alternative

definition of enrollment.

Qur first inclination with respect to the enrollment results is to question the
assertion that the expanded definition of enrollment used by Evans and Turner is preferable

to the measure based on reported major activity that we had used. That is, while their

definition of enrollment obviously is more inclusive than ours, we are skeptical that an

group as one who reports his major activity as school. This turns out, however, to be only a
minor issue. What drives Evans and Turner’s results is not the specific definition of school
but rather their (mis)use of our minimum wage variable.

To generate estimates of their enrollment rate back to 1978, Evans and Turner relied on

the enrollment supplements included in the October files of the Current Population Survey

only the October survey included an independent question on school enrollment that far back.
Consistent with this change in months, they also constructed from the basic October CPS files

le unemployment rate and the fraction of the working-age
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popuiation beiween 10 and 19 years o
variable (from the dataset that we supplied to them), which was explicitly constructed to

measure the coverage-adjusted level of the minimum wage in May of each year relative to the



average wage. This minimum wage variable is inconsistent with their use of October data for
the other variables for two reasons. First, some states raised their minimum wage between

rticular years. Second, given that nominal wages have generally risen

varies by state and year.

Evidence on the Mismeasurement of the Minimum Wage Variable

The ton

The top panel of Table 1 documents the statutory increases in state minimum wage laws
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misclassified by Evans and Turner because of their use of the May minimum wage index; given
the definition of the minimum wage index we used (the maximum of the state or federal minimum

wage multiplied by federal coverage in the state and divided by the average wage in the
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federal minimum. In all, there are 1/ such minimum wage changes, all of which occurred
in the mid- to late-1980s. A number of these reflect a series of small changes in several

t occurred between May

1ere also were some large changes th
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and October, including a 90 cent per hour increase in California’s minimum wage in July 1988,

two increases in Connecticut totaling 88 cents per hour in October 1987 and 1988, and a 50

which-as they occurred on January 1 of each year--are correctly classified by Evans and

Tumer. However, because all of the specifications include year dummy variables, it is likely
that much of the identifying information with respect to variation in the nominal minimum wage
comes from the state minimum wage increases.
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cent increase in Oregon’s minimum wage in September 1989. More importantly, over this sample
period, there were 34 statutory state minimum wage increases, so that Evans and Turner

e timing of exactly half of these. (We excluded the District of Columbia from

W PV, VNPV, S S, S L‘ e s '
i y Cnanges i tnc mifiimnuin wage 101 3011 0CCupaiisiis--

minimum wage for D.C. in our previous papers was constructed as a weighted average of

occupation-specific minimum wages and thus some of the variation in the minimum wage reflects

this misclassification to bias the estimated effects toward zero, since the misclassified

minimum wage increases are assigned not to the year in which they occurred, but to the

following year.
o J
s alon avasmainad B A Thrnar’e micm P ooy 1
also examined Evans and Turner’s mismeasurement of the average wage, by comparing

estimates calculated from the October CPS files to those from the May data (Panei B). As
Evans and Turner indicate, wage data for October are only available beginning in 1979, and so
we used in our original

paper (and Evans and Turner used in their comment). As can be seen in the first column,
using the raw data, the correlation between the May and October wage is relatively high

e state-year observations display a differently-signed

(which occurs in the regression analysis), the similarity in the two wage measures drops

markedly. As shown in the right column, the correlation coefficient for the wage levels
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falls to 0.29, and the proportion of observations showing differently-signed changes

increases to 0.40.

the May and October coverage-adjusted relative minimum wage display a correlation coefficient

of 0.81, while 28 percent of the observations show a differently-signed change over the year.

0.28, and the proportion of mis-signed changes rises to nearly one-half. Thus, it is clear
from the data that the measurement errors associated with Evans and Turner’s use of the May

minimum wage variable with October employment data could lead to spurious differences in

wmmaslean
10dDULL.

Implications for Employment-Enroliment Outcomes

To assess the impact of mismeasuring the changes in the minimum wage variable on the

a newly constructed minimum wage variable that is specific to October of each year, so that--

in contrast to Evans and Turner--all of the data refer to the same month. As in our earlier

and employed, not in school and employed, and not in school and not employed. In addition,

we report results separately using the GLS estimator that we employed in Neumark and Wascher
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(1995a) and using the OLS estimator reported by Evans and Turner. Finally, for ease of
interpretation, we have translated the multinomial logit coefficients into elasticities,

d at the sample means of the data.
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Panel A, we report the results from Neumark and Wascher (1995a). These results indicate a

negative effect of minimum wages on the proportion enrolled in school and employed, although

percent level. The results also indicate a statistically significant positive effect of the
minimum wage on the proportion of teens neither in school nor employed (i.e. the proportion

"idlc")‘

enrollment measures, repeating the OLS results reported by Evans and Turner (rows 4 and 6),

as well as our reestimates using the less restrictive covariance matrix that permits

states. Using the enrollment supplement schooling measure (rows 5 and 6), the estimated

effects on enrollment and idleness are much smaller than when the May data are used,

on the percentage of teens in the not enrolled, not employed category in the models using

major activity to classify teens by enrollment status is statistically significant when the



OLS estimator is used (Evans and Turner did not focus on minimum wage effects on idleness,
which we view as perhaps the most important finding in our original paper). When the errors

d to exhibit serial correlation and heteroscedasticity, however, the estimates

question, and more importantly, neither set of results is similar to those in panei A. This
pattern, by itself, raises questions about Evans and Turner’s claim that using their
is the source of the
difference between their estimates and those in Neumark and Wascher (1995a).
In Panel C, we report the minimum wage elasticities from the model reestimated with ail

data--including the minimum wage index--measured as of October of each year. Because the

™ -

period for these estimates is two years shorter than in paneis A and B. N onetheless, the
differences between panels B and C--and the similarities between panels A and C--are
the results in row 4 of Panel
B), the estimates using the major activity variable to classify enrollment status (rows 7 and
8) yield results very similar to those we reported in our earlier paper (although the

1egative elasticity for the proportion enrolled and employed is smaller). In contrast to

also are very similar to our previous estimates (rows 9 and 10). In particuiar, the minimum

wage is estimated to have a positive and significant effect on the proportion of teenagers
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neither in school nor employed, regardless of the month, enrollment measure, or covariance

matrix used in the model, as long as the data are measured in a time-consistent manner.

As in our original paper on this topic, the statistical significance of the negative effects
of minimum wages on enrollment is not robust; but this has little, if anything, to do with

the alternative enrollment measures. More generally, these results strongly suggest that the

different findings that Evans and Turner report are not due to their use of a broader measure

ire the timing

her to their failure to accurately measu

and magnitude of changes in the minimum wage index.
We further illustrate this finding by highlighting in bold, in Table 2, the (preferred)

ginal paper (row 1), the estimates emphasized by Evans and Turner

r
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using the mixed May/October data and the enrol
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using the enrollment supplement and consistent data for October (row 9). We think it is fair

to say that as long as consistent data are used, the results are relatively insensitive to

In addition to reestimating the multinomial logit model, Evans and Turner report
results from a set of simple enrollment regressions relating the fraction of teenagers
enrolled to the same set of independent variables used in Table 2. This specification, which

enrollment. Based on the evidence presented in the right-hand column of panels A and B, they

again argue that the results are not robust to the choice of enrollment measure. In
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particular, when they use the enrollment supplement measure of schooling with their mixed
October/May data, the coefficient on the minimum wage variable is small and insignificant
sasure of enrollment (row 2).
However, their resuit obtains only under the assumption o
homoscedastic errors. As shown in the left-hand column of panel B, when we relax these

restrictions on the covariance matrix, the effect of minimum wages on school enrollment are

, Tegardless of the
enrollment measure used. It does appear, however, that the results for the enrollment

equations are somewhat sensitive to changes in the sample. When all data are based on

Irops substantially in the equations using the

major activity measure of en

Turner (based on the mixed May/October data), the estimated effect of minimum wages on

enrollment is stronger (and significant at the five-percent level) using the enrollment

pertinent estimates.) Again, it is the mixing of May and October data, rather than the

different enrollment measure, that underlies Evans and Turner’s results.
mnlications for the Emnl y,mvrg! Effect f inimum Wi 2
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he final set of results presenied by Evans and Turner reexamine the employment
equations for teenagers and young adults that we presented in our original 1992 paper and in

our 1994 reply to the comment by Card, Katz, and Krueger (1994). As in the case of the
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enrollment equations, Evans and Turner compare our results using the May data to those using

a combination of May and October data and argue that the negative coefficients on the minimum
ted in these earlier papers are not robust to the inclusion or

As we had reported in Neumark and Wascher (1995a)--and as shown in row 1 of Panel A of

Table 4--there is little evidence of a significant negative employment effect from minimum

our research on joint enrollment and employment decisions. As we have suggested elsewhere,
however, negative employment effects of minimum wages when we control for enrollment are
implied by the hypothesis that minimum wage increases induce employers to substitute towards
Turner’s results appear to undermine this hypothesis. However, as is made clear by the

results in Panel B (which only report results from Evans and Turner’s paper), the small and

es found bv Evans and
oung by rvar 1d
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definitions of the enrollment rate are once again due to their mixing of May and October data

rather than to the choice of enrollment measure. In particular, as shown in row 3, when the

the employment status recode) is

111 11111 at 1O 1 Ll .

significant using consistent data for May. However, when the October data are used with the

May minimum wage variable, these estimated effects become small and insignificant (row 4),



and are similar to the results obtained using the enrollment supplement measure of schooling

(row 6).

Moreover, as can be seen in Panel C, using an October-based minimum wage index largely

is of the same magnitude and is statisticaily significant with a p-vaiue of less than 0.1
regardless of the enrollment definition; the coefficients and standard errors are also quite

hough the

similar i
estimates in panel C are smaller than in panel A. Indeed, in this sense, the results using
the October data probably are more intuitively appealing than those using the May data, as

the minimum wage effect is uniformly larger for teenagers than for young aduits. As in the

those emphasized by Evans and Turner (row 6), and those using the enroiiment supplement with

consistent October data (row 9). Once again, the results using either enrollment rate are

uite similar as long as consistent data are used and run counter to the conclusions reached

qu § consistent data ar d
by Evans and Turner using the mixed May/October data.
Thus, the evidence suggests that the sensitivity of minimum wage effects reported by

Evans and Turner stems from using a month in which to measure the minimum wage variable that

A2LLncrs Loomenn thn cenmmth Eae wxrhin a
ULL1C1D 110UIL11 UIC 1HIULLIUL 1UL WilIViL v

are measured. This may seem surprising given the nature of the models, as the specifications

allow for both contemporaneous minimum wage effects and effects lagged one year, and the use



of May--rather than October--wage data only shifts the timing of the effects by six months.
However, this shift in timing could be quite important if the contemporaneous minimum wage

effects are most prominent, or if lagged effects are strongest at lengths of about one year.

Finally, we can examine whether the instability in the estimates using May/October data
is more closely associated with Evans and Turner’s misclassification of minimum wage

e average wage. Table 5 presents estimates of
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increases or with
equations based on the October enrollment supplement using different constructs of the

minimum wage variable, alternatively allowing the numerator and denominator of the index to

be mismeasured. Turning first to the multinomial logit results shown in Panel A, it is

average wage matter to some extent. In particuiar, correcting individuaily for the

mismeasurements, in both cases, leads to an increase in the estimated effect of minimum wages
on idleness, with the effect becomin
row to the first row). However, it is also clear that the mismeasurement of the average wage

is the more impoartant source of error. For all four enrollment-employment categories, the

estimates using the May minimum wage with the October average wage are quite close to the

apparent in the employment equations (Panel C). In contrast, in the school enroiiment



equations (Panel B), the estimates are sensitive to both the misclassification of the minimum
wage changes and the mismeasurement of the average wage.
. Conclusion

In suim, a recxamination o
there is no reason to believe that our earlier estimates of the effects of minimum wages on
the enrollment and employment outcomes of teenagers were unduly influenced by our use of the
he more inclusive definition
available in the October CPS enrollment supplement. Instead, the small and statistically

insignificant minimum wage effects produced by Evans and Turner result from their

mismeasurement of the minimum wage index used in these studies. We thus stand by our

toward enrolled teenagers and in a significant increase in the proportion of nonenroiied

teenagers without a job.
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Table 1: Consequences of Using May Minimum Wage Variable for October

A. Misclassified Minimum Wage Increases

State Minimum Wage Increase Date of Increase
Massachusetts $.20 July 1, 1986
Rhode Island $.20 July 1, 1986
Vermont $.10 Juily 1, 1986
Massachusetts $.10 Juiy 1, 1987
Rhode Isiand $.i0 July 1, 1587
Vermont $.10 July 1, 1987
Connecticut $.38 October 1, 1987
California $.90 July 1, 1988
Massachusctts $.10 July 1, 1988
Rhode Island $.35 July 1, 1988
Vermont $.10 July 2, 1988
Connecticut $.50 October 1, 1988
Wisconsin $£.30 July 1, 1989
Vermont $.10 July 2, 1989
Rhode Island $.25 August 1, 1989
North Dakota $.05 August 14, 1989
Oregon $.50 September 1, 1989
Total number of state minimum wage increases, May 1978-October 1989: 34
Number incorrectly assigned to year after increase: 12
Number incorrectly omitted: 5

B. Mismeasured Average Wage

Raw Data
Correlation between May
and October average wage 92
Proportion of observations
with different-signed May-May
and October-October changes
in average wage 13

usied Relative Minimuim YYage
Raw Data

N Awenlatinea hatirrann NMax
CULICIAalLivll UsLyvYyuwll LVla_Y
and October 81
Proportion of observations
with different-signed May-May
and QOctober-October changes 28

Net of Year and State Effects

29

40

Net of Year and State Effects

28

45

Panel A excludes Washington, D.C. Changes in state minimum wages below the federal
minimum wage are also ignored. Note that the minimum wage increases occuring in 1989
were not included in the data set used in Neumark and Wascher (1995a, 1992, 1994),
because those data extended through May of 1989. However, these increases occurred by
October 1989, and hence should have been included in the data used by Evans and Turner.



Table 2: Estimated Minimum Wage Effects (Current and Lagged) on Employment
and Enrollment Status, Elasticities from Conditional Logit Estimates, 16-19 Year-Olds
Enrollment Enrolled, Enrolled, Not Enrolled Not

Enrolled, Measure  Not Emploved Emploved Emploved Not Employed
A. Earlier Results
1978-1989, all data
from May:

1) AR(1), heteroscedastic Major -02 -47* 14 N7 b
errors activity (.18) (-29) (-26) (.15)
2) Independent, Major -.15 -17 12 .60**
homoscedastic errors activity (.24) (.38) (12) (.20)

B. Results with Mix
May/October Dats
1978- 1989, enrollment
allu \/llll}lu] lll\/lll uaul
from October, Minimum
wage index from May:

3) AR(1), heteroscedastic Major .00 -.40 .28 .16
errors activity (21 (.33) (.29) 17
4) Independent, Major -05 -.54 .35 46**
homoscedastic errors activity (27) (.40) .39) ((.22)

5) AR(1), heteroscedastic Enrollment .03 -13 .04 .15
errors supplement (20 (.29) (.34 17

6) Independent, Enrollment  -.02 -.04 -07 .33
homeoscedastic errors supplement (-27) (.37) (-43) (.22)

C. New Resuits
1980-1589, ail daia
from October:

7} AR(1), heteroscedastic Major -4 -.19 -.09 JAx*
arrnrc antivity { 14\ {IN {2 1N
WwALVLIO “awiiryv ll-J \eda™ vy \ ¢ dast bt § \edtot J \ &by

8) Independent, Maior .07 -.28 -.06 A1¥*
homoscedastic errors activity (22) (33) (33) (.18)

9) AR(1), heteroscedastic Enrollment  -.12 =33 A43* G64%*
errors supplement  (.16) (.23) (.26) (.13)
10) Independent, Enrollment .05 -.24 -.08 54%%
homoscedastic errors supplement (22) (310 37 (.19)

* and ‘**’ indicate statistically significant at the 10 and 5 percent levels, respectively. Earlier results are from Neumark
and Wascher (1995a). The estimates in row 1 correct a slight programming error in that paper that Bill Evans and Mark
Turner pointed out; the results are qualitatively similar. The estimates in Panel B are based on our specifications using the
data in Evans and Turner (1995).
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Enrollment AR(1), heteroscedastic Independent, homoscedastic
Measure erTors €rTors
A. Earlier Results
1978-1989, all data
from May:
1) Major =26** -27*
activity (-12) (.15)
B. Results with Mixed
May/October Data
1978-1989, enroliment
and employment data
from October, Minimum
wage index from May:
2) Major - 25%* -.33%*
antivity ( 13) ( I_q\
“\fu'ltj \- Ay N\ -7
3 Enrollment -.20% -.08
supplement (1D (-13)
C. New Results
1980-1989, all data
from October:
4) Major -.06 -.07
activity (.10) (.13)
5) Enrollment - 18** -.09
supplement (.09) (i)

) = P LN

“* and “** indicate statisticaily significant at the 10 and 5 percent ievels, respeciively. Earlier resulis are
based on the data in Neumark and Wascher (1995a).
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Tabie 4: Estimated Minimum Wage Effecis (Current and Lagged) on Employment Rates
-19 Y )| 16-24 Year-Olds
Enrollment Enrollment Eme!!ment, Enrollment Enrollment
Meaasure E 11 luded I_nclu@ Excluded IILCLudﬁQ
A. Earlier Results
1973-1989, all data
from May:

1) Employment -.04 -.24%* -.29%* -.28**
status recode (.13) (.08) (.09) 07N

2) Major -13 -27**
activity (.11) (.08)

B. Evans/Turner Results

1978-1989, all data

from May:

3) Employment -.06 -23%* -.16 -.24%*
status recode (15) (10) (10 (.08)

1978-1989, enrolliment

aﬁd empl Jm\/ut da{a

from October, Minimum

wage index from Mav:

age index from May

4) Employment -.08 -13 -.14 -.06
status recode (.14) (.10) (.10) (.08)

5) Major -.18* -.07
activity (.13) .09

6) Enrollment -09 -04
supplement (-14) (.10)

C. New Results

1980-1989, all data

from October:

)] Empioyment -.i9 - 17** -.15* - 13*
status recode {.i2) {.08) {.09) 07N

8) Major -21* -.13
aCtl'v'u.y ( 1 1) (08)

%) Enrollment -22% - 14*
supplement (-12) (.08)

%' and “*’ indicate statistically significant at the 10 and 5 percent levels, respectively. Earlier results are from Neumark

avisve s "‘"'““.l

and Wascher (1992, 1994). Evam and Turner results are from Evans and Turner (1995). In Panel C, the data begin in

FLy; 17

1980 because wage data in October are first available in 1979.



Table 5: Effect of Misclassified Minimum Wages and Mismeasured Average Wages,

ITainea Fnrallmant Qi
Usius COrcument uupplemeut

A. Table 2 R
Minimum Wage Enrolled, Enrolled, Not Enrolled Not Enrolled,
Variable Not Employed Employed Employed Not Employed
May minimum, .03 -13 .04 15
May average (Row 5) (21 (.29) (.34) 17
October minimum, -.02 -.03 -.10 27*
May average (.20) (.29) (3D (17)
May minimum, -.10 =34 .40 04%*
October average {.i8) (.25 {29 (.15)
October minimum, -12 -33 43* .64%*
Ociober average (Row 9) (16) (23 (26) (13)

N Tahla 2 Dacnlée
A2e A AUIy o) ANTOLIILVD

Minimum Waoe

Vargable

% In School

May minimum, -.20*

May average (Row 3) (1D
October minimum, -33%*

May average (.10)

May minimum, -12

October average (.10)
October minimum, - 18**

October average (Row 5) (.09)

C. Tabie 4 Resuits

Minimum Wage
"no:nkl.s

16-19 Year-Olds,

EFmnlavmant

16-24 Year-Olds,

Emnlavment
AN JAAANIAY

! g! avisy AoAKIpIN YLy AR g anavial

May minimum, -.09 -.04
May average (Row 6) (14) (10)

Qctober minimum, -.04 -.02
May average (.15) (.10

-May minimum, -21* -13
October average (.12) (.08)
October minimum, -22% -.14%
October average (Row 9) (.12) (.08)

All data other than relative minimum wage variable are based on October CPS’s. All specifications use
enrollment supplement to:measure enrollment, and allow AR(1), heteroscedastic errors. ‘*’ and ‘**’
indicate statistically significant at the 10 and 5 percent levels, respectively.



