Minimum Wages and Employment: A Case Study of the
Fast-Food Industry in New Jersey and Pennsylvania: Comment

By DAviD NEUMARK AND WiLLIAM WASCHER®

In a past article in thiReviewDavid Card and that this study has received, both in support of
Alan B. Krueger (1994) reported evidence that proposals to increase minimum wages in the
called into question the conventional view of the United States and elsewhere, and as evidence
labor-market effects of minimum-wage laws. In against the competitive labor-market model, we
particular, Card and Krueger (hereafter, CK) sur-believe that a careful reevaluation of its results is
veyed fast-food establishments in New Jersey anaf interest.

Pennsylvania in 1992 before and after the mini- In this paper, we present new evidence based
mum wage in New Jersey rose from $4.25 toon administrative payroll records obtained from a
$5.05. By comparing the changes in employmentsample of Burger King (BK), Wendy's, Roy Rog-
in these two states, they constructed a simpleers (RR), and Kentucky Fried Chicken (KFC)
“difference-in-differences” test of the prediction restaurants in New Jersey and Pennsylvania,
that minimum-wage increases reduce employ-drawn from the same geographic areas and the
ment of affected workers. Contrary to this predic- same chains from which CK’s sample of restau-
tion, CK find “no evidence that the rise in New rants was drawn, and hence most likely overlap-
Jersey’s minimum wage reduced employment atping substantially with the restaurants in their
fast-food restaurants in the state ...” and in fact thatsample. We compare results using these payroll
“the increase in the minimum wage increaseddata to those using CK's data, which were col-
employment” (p. 792}. Given the prominence lected by telephone surveys. We have two main
findings to report.

First, the employment data collected by CK

* Neumark: Department of Economics, Michigan State indicate substantially more variability over the
University, East Lansing, MI 48824, National Bureau of period between their surveys than do the payroll
Economic Research, and Public Policy Institute of Califor- qata. The standard deviation of emp|0ymem

nia; Wascher: Board of Governors of the Federal Reserve . ) - -
System, Washington, DC 20551. We thank John Bound,Change in CK’s entire sample exceeds that in

Wwilliam Dickens, Bruce Fallick, Judy Hellerstein, Harry the payroll data by a factor of nearly three, and
Holzer, Lawrence Katz, Alan Krueger, Bob Lalonde, Spen- the 90th—10th centile difference exceeds that in
cer Krane, John Strauss, Jeff Wooldridge, anonymous ref-the payroll data by a factor of 2.6. At a more

erees, and seminar participants at the Federal Reserve Ba”ﬂisaggregated level (by restaurant chain, own-

of Kansas City, the Federal Trade Commission, Indiana : -
University, IUPUI, the Milken Institute, the University of ershlp, and State)' the ratio of the standard de-

California-San Diego, and the University of Washington for Viation in CK'’s data to that in the payroll data is
helpful comments, and David Card and Alan Krueger for often above four. In our view, the much higher
providing their data. We are grateful to Carlos Bonilla of the variability of employment change in the data

Employment Policies Institute (EPI), and to participating . .
franchise owners and corporations, for providing us with the collected by CK, COUpIed with other evidence of

payroll data. The EPI is funded by business contributions SEVEreé measurement error in this survey, pro-
and generally opposes minimum-wage increases. Howevervides motivation for a reevaluation of this “ex-
the analysis of the data described in this paper was conperiment” using an alternative data source.

ducted independently of the EPI, and neither author re- Second. estimates of the employment effect of
ceived any remuneration for conducting the research. The ’

data set and programs used in the paper are available viz;he New Jersey minimum-wage increase from the

Neumark’s home page at www.bus.msu.edu/econ. Thepaer” data generally lead to the opposne conclu-
views expressed do not necessarily reflect those of the
Employment Policies Institute, the Federal Reserve Board
or its staff, or the Public Policy Institute of California.

1 Similarly, summarizing this study on the first page of minimum wage remained unchanged, we find that employ-
their widely cited bookMyth and Measuremer§1995), CK ment in New Jersey actualBxpandedvith the increase in
state that “Relative to restaurants in Pennsylvania, where thehe minimum wage” (1995 p. 1, italics theirs).
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sion from that reached by CK. For the subset of Panel A of Table 1 reports descriptive statistics
restaurant types represented in the payroll dataand the main result from CK'’s data: on average,
CK’s data imply that the New Jersey minimum- over the eight to nine months following New
wage increase (of 18.8 percent) resulted in anJersey’s minimum-wage increase, employment at
increasein fast-food employment of between 11 the fast-food restaurants in New Jersey grew by
percent and 16.8 percent relative to the Pennsyltelatively more full-time equivalents (FTE'’s) than
vania control group, with elasticities ranging from in Pennsylvanid. As shown in column (1), this
0.54 to 0.89; their full sample also points to a large difference arises from a small employment in-
positive employment effect. In contrast, a simple crease in New Jersey (0.5 FTE's) and a large
replication of CK'’s difference-in-differences esti- employment decline in Pennsylvania (2.3 FTE'’s).
mation using the payroll data indicates that the Column (6) shows the difference-in-differences
New Jersey minimum-wage increase led to a 3.9+egression estimate with controls for chain and
percent to 4.0-percemtecreasen fast-food em-  ownership (franchise vs. company-owned). The
ployment in New Jersey relative to the estimate indicates that employmentin New Jersey
Pennsylvania control group, with elasticities in the grew by a statistically significant 2.78 FTE's rel-
range of—0.21 to—0.22. Sensitivity analyses of ative to Pennsylvania, suggesting that minimum
the estimates yield qualitatively similar results, wages increase employment. The implied elastic-
although the range of elasticities using the payrollity of employment with respect to the minimum
data expands to roughky0.1 to —0.25. The es- wage is 0.70.
timated disemployment effects in the payroll data The same rows also illustrate that there are
are often statistically significant at the 5- or 10- some extremely large employment changes in
percent level, although there are some estimator€K’s data. The largest employment decline is 41.5
and subsamples that yield insignificant—althoughFTE'’s (a 64.4-percent decline, from 67.5 to 24
almost always negative—estimates. Similarly, theFTE’s), the largest increase is 34 FTE's (a 233-
positive estimated employment effects in CK’s percent increase, from 15 to 50 FTE’s), and the
data hold up in additional sensitivity analyses andstandard deviations of employment change are 8.5
are often statistically significant. Thus, in contrastin New Jersey and 10.9 in Pennsylvahidihe
to CK’s evidence suggesting that the results of thevariability appears high, given that the mean level
New Jersey-Pennsylvania minimum-wage exper-of employment was about 21 FTE’s in each wave
iment are “difficult to explain with the standard of the survey, although there is no discussion of
competitive model” (1994 p. 792), the payroll data this issue in CK’s papét.
are generally consistent with the prediction that
raising the minimum wage reduces the demand Il. The Payroll Data
for low-wage workers.
A. Data Collection
I. Card and Krueger’'s Results
We set out to obtain payroll records in each

On April 1, 1991, the federal minimum wage zip-code area represented in CK’s data, for each
rose to $4.25 per hour. At that time, the federal
minimum wage was the prevailing minimum- in 2 Asiin CK, full-time equivalents are defined as the number
both Pennsylvania an.d.NeW Jersey. Olj April 1, f full-time nonmanagement employees, plus one-half the
1992, New Jersey’s minimum wage was increasethumper of part-time nonmanagement employees, plus the
to $5.05, while Pennsylvania’s minimum wage number of management employees. The results shown in panel
did not Change_ CK Sur\/eyed restaurants in fourA differ slightly from those shown in Tablgs 3 and 4 @n CK’s
faSt-fOOd ChainS in NEW Jersey and eastern Penngaper because CK EXC|UdQ restaurants missing starting wages;

s . . If we do the same, we replicate their results exactly.

Sylvama In two pe”OdS' Febru_ary 15-March 4, 3 The largest relative employment decline for a restau
1992, before the New Jersey increase, and NOrant that remained open is 77.3 percent, and the largest
vember 5-December 31, 1992, eight to ninerelative increase is 336 percent.
months after the increase. As explained below, the “CK do, however, report that the standard deviation of
employment data they collected are as of the in-£TPOMTeN, hange fo e entre same 98 FTE e 2
terview date, but do not cover a precisely definedpjoyment declines in CK’s data are for restaurants that
time interval. remained open.
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TABLE 1—EMPLOYMENT CHANGES IN THE CARD/KRUEGER DATA

Descriptive statistics by state Regression estimates
New Jersey-
Pennsylvania
Standard Maximum/  90th/10th employment
Mean deviation  minimum centile Observations change Elasticity
1) @) ®) &) ) (6) @)
A. Card/Krueger Full Sample
Change in total FTE's
Pennsylvania -2.3 10.9 22.8+41.5 11.7+18 75 2.78 0.70
New Jersey 0.5 8.5 34/34 10.59.5 309 (1.16)

B. Card/Krueger Full Sample, Nonmanagement FTE'’s

Change in nonmanagement FTE's
Pennsylvania -2.5 10.8 23.8+43.5 10.2+17.7 76 2.97 0.89
New Jersey 0.5 8.2 3534 10-8.1 315 (1.12)

C. Card/Krueger Restaurants in Sampled Universe

Change in nonmanagement FTE's
Pennsylvania -3.0 13.2 23.8+43.5 15.1+19.3 38 3.07 0.85
New Jersey 0.6 8.6 35255 10.7+8.1 176 (1.80)

D. Card/Krueger Restaurants in Nonsampled Universe

Change in nonmanagement FTE's
Pennsylvania -2.0 7.8 1620 5.6/~16.5 38 1.80 0.61
New Jersey 0.2 7.7 21.5B4 8.385 139 (1.45)

Notes:"FTE'’s” refers to full-time equivalent employees as of the interview date. The “sampled universe” is Burger King and
KFC franchises, and Wendy’s and Roy Rogers franchises and company-owned restaurants, in the zip-code areas listed in
Table 3. Estimates in column (6) are from a regression of employment change on a dummy variable for New Jersey, and
dummy variables for chains and company-owned units. Standard errors are reported in parentheses. Elasticities in column (7)
are evaluated at sample means for the corresponding sample.

type of restaurant (classified by chain and own-Roy Rogers restaurants in all zip-code areas in
ership) in that zip-code area. We were able towhich CK had such restaurants. Most of the
obtain payroll records for Burger King and KFC observations either come from franchisees that
franchises, and Wendy's and Roy Rogers fran-were listed in theChain Operators Guiddor
chises and company-owned restaurants, in ovef 995 (the year in which we began this research),
80 percent (25 out of 31) of the zip-code areashad restaurants in any of these chains, and were
in which CK’s restaurants were located. We headquartered in Pennsylvania, New Jersey, or
collected some of the data ourselves, whileNew York, or from the parent corporations
some were collected by the Employment Poli- (which are also listed in th&uide).®> Both we
cies Institute (EPI) and then supplied to us. Inand the EPI requested that these franchisees or
Appendix A, we provide more details regarding parent corporations provide information from
the collection of the data; in that Appendix and their payroll records on the total number of
below we also present evidence documentinghours worked by nonmanagement employees in
the accuracy of the data collected by the EPI,the pay periods spanning the dates for each
and discuss other concerns regarding the datavave of CK'’s survey, separately for each res-
“Zip-code areas” refer to the first three digits of taurant in the zip-code areas represented in
the zip code, which is the information available CK’s data. To make the data more comparable
in the data provided by CK. Both our data-

collection efforts and those of the EPI were

restricted to zip-code areas and restaurants— 1In principle, a franchisee headquartered in any state

[ - . . could have outlets in New Jersey or Pennsylvania. We
d|st|ngwshed by chain and ownershlp— assumed that we would cover most outlets by surveying

_represe_nted in CK’s data; for example, these three states. Appendix A provides details orCthin
information was requested on company-ownedOperators Guide.
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to CK’s data, the hours data were then con-cause we have obtained data on some restau-
verted into full-time equivalent employees rants that either were not surveyed by CK or did
(FTE’s) assuming a full-time workweek of 35 not respond to their survey; this difference is
hours. Overall, the two data-collection efforts particularly pronounced for the company-
resulted in 45 franchisees contacted, of whichowned restaurants, where we have data on all
25 responded, with 17 supplying data and eightunits owned by the corporations that responded.
indicating they had no outlets in the zip-code Nonetheless, we obviously do not have a
areas in which we were interested. In the case otompletely representative sample of the restau-
the parent corporations, two supplied data andrants in CK’s data, in terms of chain, owner-
two refused to do so. ship, and zip-code aréaBelow, we consider
CK'’s data set does not include a unique res-the sensitivity of estimated employment effects
taurant identifier (such as an address), so wdo differences between the restaurants repre-
were unable to match up individual units. Their sented in the two data sources. In addition to
data set includes the first three digits of the zipthese differences, we were able to obtain data
code (the zip-code sectional area) in which eachonly on nhonmanagement employees, whereas
surveyed restaurant is located, however, and s€K also had data on managerial employment
we could match units by approximate location, (which is a relatively small percentage of total
although some zip-code areas are rather broacemployment).
Moreover, we were able to identify some zip- To examine the extent to which these limita-
code areas in which we are quite confident thattions of the payroll data might influence the
we have collected data from all franchised res-results, we compare descriptive statistics and
taurants (or company-owned restaurants) in aesults in CK’s full sample to those obtained
chain, so that we could distinguish betweenfrom CK’s sample when we limit the employ-
zip-code areas in which all of the restaurantsment definition to nonmanagement FTE’s, and
included in CK’s data set also appear in our datawhen we restrict attention to the zip-code areas
set, and zip-code areas in which we had onlyand restaurant types for which payroll observa-
partial data so that restaurants included in CK’stions were available. This evidence is presented
data set might not be represented in our data sein panels B-D of Table 1. In panel B, we restrict
In the final analysis, we were able to obtain dataattention to nonmanagement employment as
on either all franchised restaurants or all measured in CK’s data. The variability of em-
company-owned restaurants in a chain for 24ployment change and the regression estimate of
zip-code/chain/ownership combinations (7 in the minimum-wage effect on employment are
Pennsylvania and 17 in New Jersey) and data orvery similar to what is reported in panel A,
some restaurants for an additional 25 zip-code/

chain/ownership combinations. ) o
® There are a couple of apparent discrepancies in Table

L . 2. First, CK appear to have Roy Rogers company-owned
B. Limitations and Representativeness restaurants in three more New Jersey zip-code areas than do

of the Payroll Data we (16 vs. 13). For three of the zip-code areas in which CK
report such restaurants, however, Roy Rogers indicated to

Table 2 provides a comparison of restaurantst’s thatt ”t?ey had no Cgmpa’;y'o"l\;ﬂed Lesttr?“fams i”f the

. ) ; relevant time period. Second, although there are four
in CK’s data to those in the payroll data. Panel Wendy'’s restaurants in New Jersey classified as company-
A shows the number of each type of restaurantoyned in ck's data, Wendy's reported no company-owned
in CK’s full sample and the number of zip-code restaurants in New Jersey when providing us with their
areas covered. Panel B shows similar numbergayroll data. Because CK interviewed a manager or assis-

for the subset of CK’s restaurants (distinguishedtam manager, it is possible that they obtained an incorrect
classification of the ownership status of some restaurants

by chain, ownershlp, and zip-code area) that a_rQrom their telephone survey. We did obtain data on two
represented in the payroll data; we refer to thiSwendy’s franchises in one zip-code area in which CK report
subset as the “sampled universe.” Finally, paneltwo company-owned restaurants; we included these obser-
C reports the same information for the payroll vations in the payroll data set, but did not revise CK’s data.

P _ ._This is reflected in column (5), which reports Wendy’s
data. Note that while the payroll data sample IS\’franchises in three zip-code areas in the sampled universe of

smaller than CK’s full _sample, it is a bit larger ck's data, and four in the payroll data, and correspondingly
than the “sampled universe” (235 vs. 214) be-in the totals in column (9).
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TABLE 2—SAMPLE CHARACTERISTICS

BK BK RR RR Wendy's Wendy's KFC KFC
franchise company franchise company franchise company franchise company Total

©) @ ®) 4) (®) (6) ™) 8) 9)

A. Card/Krueger
Full Sample

Restaurants in Card/
Krueger data
Pennsylvania 34 0 5 12 7 6 4 8 76
New Jersey 104 25 25 53 36 4 40 28 315
Zip-code areas in
Card/Krueger
data
Pennsylvania 10 0
New Jersey 20 10 10 16 13

28
15 11 98

N
w
n
w W
w
w

B. Card/Krueger
Sampled
Universe

Restaurants in Card/
Krueger data
Pennsylvania 20 0 12 0 6 0 0 38
New Jersey 93 50 14 0 13 0 176

Total 214
Zip-code areas in
Card/Krueger
data
Pennsylvania 5 0 0 3 0 3 0 0 11
New Jersey 15 0 2 13 3 0 4 0 37

o o
[¢]

C. Payroll Data

Restaurants in
payroll data
Pennsylvania 31 0 32 0 9 0 0 72
New Jersey 63 7 67 16 0 10 0 163

Total 235
Zip-code areas in
payroll data
Pennsylvania 5 0 0 3 0 3 0 0 11
New Jersey 15 0 2 13 4 0 4 0 38

o o

Notes:“Zip-code areas” refers to first three digits of zip code. The numbers in column (9) for total observations on zip-code
areas are the numbers of zip-code/chain/ownership combinations. CK'’s full sample includes 31 distinct zip-code areas,
whereas our sample includes 25.

using total employment. Thus, the restriction to Jersey exhibit similar (if slightly higher) vari-
nonmanagement employment seems unimportangbility. This suggests that a simple comparison
In panel C, we report results using the sam-of the variability of employment change in the
pled universe of CK’s observations. For com- payroll data with that in the corresponding sam-
parison, in panel D we also report results usingpled universe in CK's data will overstate the
the subset of CK’s observations not representedariability of employment change in CK'’s data.
in the payroll data. With respect to the variabil- However, this overstatement is considerably
ity of employment change, the restaurants in theless than indicated by the differences between
sampled universe in Pennsylvania exhibit con-the Pennsylvania figures in panels C and D
siderably greater variability than the restaurantsalone, because there are many more observa-
in the nonsampled universe, while those in Newtions in New Jersey in CK’s data. If we instead
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combine the Pennsylvania and New Jersey resis located” Panel A reports on zip-code areas
taurants in CK'’s data, the standard deviation offor which we have complete data—that is, data
employment change is 9.7 FTE's in the sampledfrom all franchises or company-owned restau-
universe and 7.7 in the nonsampled universerants in a chain. Thus, the observations in CK’s
while the 90th—10th centile range is 21.2 in the data ought to appear in the payroll data for these
sampled universe and 16.4 in the nonsampledzip-code/restaurant combinations, although the
universe. reverse need not be true. As indicated in the last
Turning to the influence of the sampling lim- two rows of panel A, the payroll data show
itations associated with the payroll data on thesubstantially less variation in FTE employment
estimated minimum-wage effects, the figures inover time than do CK’s data; the standard de-
column (1) of panels C and D indicate that, viations of employment change in CK’s data are
according to CK'’s data, we have sampled from 8.0 for Pennsylvania and 6.9 for New Jersey,
Pennsylvania cells in which employment de- versus 2.8 and 3.0 in the payroll data. For both
clines were larger (3.0 vs. 2.0), and from New states, ar--test rejects the hypothesis of equal
Jersey cells in which employment growth was standard deviations in the two data sources,
higher (0.6 vs. 0.2). This is also reflected in the with a p-value below 0.0£.The 90th—10th cen-
regression estimates of relative employmenttile differences are also considerably smaller in
growth in New Jersey using CK’s data, which, the payroll data. Moreover, when disaggregated
as reported in column (6), are 3.07 in the sam-by type of restaurant and state, the measures of
pled universe and 1.80 in the nonsampleddispersion are always considerably higher in
universe. CK’s data than in the payroll data. Note that this
These results indicate that we have, if any-is also true for the two sets of company-owned
thing, sampled from a set of cells in which the restaurants; because the parent corporations
restaurants in CK’s data hdarger employment  provided payroll data on all restaurants in the
increases resulting from the higher minimum relevant zip-code areas for company-owned res-
wage. Thus, although it may be possible, intaurants, there is no question that we actually
principle, to pick a sample from CK'’s data that have a “census” of restaurants to compare with
would overturn their results, it is clear that our CK’s data in this case.
data set was not generated in this manner. That As shown in panel B, the variability of FTE
is, differences in the results generated by theemployment change also is much higher in
payroll data are due to differences in the data,
rather than to the selection of a subsample in
which CK'’s results are reversed. Nonetheless, it 7 ror restaurants from which we obtained data for more
is still most instructive to compare results ob- than one payroll period within the time frame of CK’s
tained from the payroll data to results obtained surveys, we randomly selected data for one period, because
from the sampled universe of CK’s data set— averaging over multiple pay periods would tend to decrease
. . . the variability of employment change in the payroll data,
specmcally, Burger King and KFC fran_ChlseS' compared with CK’s data. Later, when we examine the
and Wendy’'s and Roy Rogers franchises andimplied minimum-wage effects using the payroll data, we
company-owned restaurants, in the zip-code ar-obtain more accurate estimates by averaging over data for

eas represented in the paer” data. multiple payroll periods to estimate employment levels. In
Table 3 (and Figures 1-4 discussed in this section), we also

exclude restaurants in either data set that had closed by the

ll. Comparisons of the Variability of second wave of the survey. This precludes the possibility
Employment Change in the Payroll that the differences in estimates of employment variability
and Telephone Survey Data in the two data sources arise because of differences in the

number of closed restaurants. However, the qualitative con-

. clusions are similar even if the closed restaurants are
A. Evidence on the Measurement included.

of Employment Change 8 This F-test is based on the ratio of two independent
sums of squared normal random variables. In this context,
Table 3 provides a comparison of FTE em- the sums may not be independent because some restaurants
- ) overlap in the two samples, although we cannot identify
ployment changes in CK’s data and the payroII these. The positive covariance between the estimates from
data, broken down by restaurant chain, owner-ie two samples that presumably results from this overlap

ship status, and the state in which the restaurantvould imply that we, if anything, overstate tipevalue.
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TABLE 3—CARD/KRUEGER DATA Vvs. PAYROLL DATA, CHANGES IN NONMANAGEMENT EMPLOYMENT

Card/Krueger data Payroll data
Mean Mean Equal
change change standard
in Standard 90th/10th in Standard 90th/10th deviations
FTE's deviation centile  Observations FTE's deviation centile Observations (p-value)
@) 2 (3) 4 (5) (6) (7 (8 (9
A. Zip-Code Areas with
Payroll Data on All Units
Burger King franchises
Pennsylvania (189) -11.3 14.5 —-1/-21.5 2 5.0 2.9 9.0/2.5 4
New Jersey (088, 086, 072) 4.3 10.1 19:.62.7 12 3.0 1.9 5.5/0.0 15
Wendy'’s franchises
New Jersey (088) 4.6 6.7 13:52.5 4 2.2 25 4.6+3.0 8
Wendy’s company-owned
Pennsylvania (194, 181, 180) —4.5 10.4 10.5+19 6 1.8 2.1 3.83.3 9
Roy Rogers company-owned
Pennsylvania (194, 190, 189) —3.9 59 2.6+15.4 12 -1.3 1.9 1.6+3.5 31
New Jersey (088, 085, 084, -1.1 54 8.2+6.7 46 -18 2.3 1.0+-4.6 64
081, 080, 079, 078, 077,
076, 074, 073, 071, 070)
Total
Pennsylvania —-4.8 8.0 2.9+18.9 20 -0.1 2.8 3.3+3.4 44 0.00
New Jersey 0.3 6.9 116.5 62 —0.6 3.0 3.6+3.8 87 0.00
B. Zip-Code Areas with
Payroll Data on Some Units
Burger King franchises
Pennsylvania (194, 190, 186, —1.1 17.3 19.7+31.4 18 29 1.9 5.5/0.6 27
182)
New Jersey (087, 085, 083, 0.9 9.5 10.5+13.9 80 2.0 1.9 4.7/0.3 48
082, 080, 079, 078, 076,
074, 073, 071, 070)
Wendy's franchises
New Jersey (076, 072, 070) 6.2 13.2 33.8/5 10 0.9 5.8 7.3%#10.5 7
Roy Rogers franchises
New Jersey (086, 085) 3.0 4.9 11:8/.5 6 -0.3 3.6 6.1+-4.7 7
KFC franchises
New Jersey (086, 085, 080, -14 3.7 5+6.1 13 -4.0 4.3 0.7+11.3 10
077)
Total
Pennsylvania -1.1 17.3 19.5+31.4 18 2.9 1.9 5.5/0.6 27 0.00
New Jersey 1.0 9.4 10.511.6 111 0.8 3.6 4.#3.5 72 0.00
C. All Sampled Zip-Code Areas
Pennsylvania -3.0 13.2 15.1+19.3 38 1.0 2.9 4.8/3.0 71 0.00
New Jersey 0.8 8.6 10.8/7.6 173 0.1 3.3 4.4/3.7 159 0.00
Pennsylvania and New Jersey 0.1 9.7 -111.2 211 0.4 3.3 4.4/3.5 230 0.00

Notes:Only restaurants that remained open are included in this table. Because we cannot match establishments across the two data sources
and because CK'’s data set does not include interview dates for the first wave, we obtained records for as many payroll periods as possible within
the spans February 15—-March 4, 1992, and November 5-December 31, 1992 (the dates covered by CK's survey). For the payroll data, we have
data on one to four payroll periods within each of these spans. We randomly selected one payroll period. Payroll data are reported either weekly,
biweekly, or monthly. The monthly reports refer to February or November. We divided hours reported by 2 for biweekly reports. For the Burger
King franchisees supplying monthly reports, the figures refer to total hours worked in the month. Therefore, to arrive at a consistent weekly
hours number, we divide monthly hours by 29/7 for February (1992 was a leap year), and by 30/7 for November. The Roy Rogers company
data were also reported as monthly, but actually refer to hours worked in a four-week period. Thus, for these restaurants we simply divide by
4. Data on two Roy Rogers company-owned restaurants in zip-code areas in which there appear to be no such restaurants are omitted from the
disaggregated estimates using CK'’s data in panel B.
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FIGURE 2. CoMPARING THE Two DATA SeETS, NEw JERSEY

CK'’s data than in the payroll data for the zip- driven by one or two outliers. Figures 1 and 2
code areas in which we have data on only someshow histograms for the initial employment lev-
franchises, with the difference particularly pro- els and employment changes in the two data
nounced for Pennsylvania. Finally, in panel C sources, using the payroll data and the sampled
we report similar statistics for all of the obser- universe of CK’s data. In Figure 1, the upper
vations in panels A and B combined, which left-hand panel shows the distribution of initial
provides the simplest comparison of variability FTE employment levels in CK’s data for Penn-
in the two data sources. The standard deviatiorsylvania, while the lower left-hand panel shows
of employment change is 9.7 in CK’s data, the same distribution in the payroll data. The
versus 3.3 in the payroll data, while the 90th— initial employment levels in the payroll data are
10th centile difference is 22.2 in CK’'s data, much more clustered in the 10 to 20 range and
versus 7.9 in the payroll data. Again, the stan-exhibit fewer extremely large values. The mid-
dard deviations are significantly different. dle panels show the same histograms for FTE
The greater variability in CK’s data is not employment levels at the time of the second
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survey. Again, CK'’s data exhibit more employ- B. Explaining the Difference in the
ment variability than the payroll data. Finally, Variability of Employment Change
the two right-hand panels show the histograms
for employment changes. Here the contrast is One potential explanation of the greater vari-
most striking, with the employment changes in ability of employment change in CK’s data rel-
CK’s data much more dispersed than in theative to the payroll data is that the payroll data
payroll data. Figure 2 displays similar histo- measure hours (which we convert to FTE’s),
grams for New Jersey. Again, employment whereas CK'’s data measure number of employ-
changes are much more dispersed in CK’s dataes. If there are fixed costs to hiring and firing
than in the payroll data, although less so thanworkers, we might expect hours to be more
for Pennsylvanid:*° variable than employment, and thus measured
employment changes in the payroll data to be
9 At the suggestion of one of the referees, we also more variable. Qn the Other hand, if fast-food
compared the variability in CK’s data and thé payroll restaurants require a relatively ConSta.nt number
data with estimates reported in the gross flows literature, Of hours of work, but there are fluctuations from
Generally, these other estimates of employment growthweek to week in the number of individuals
variability fall in between the variability indicated in working part-time or full-time, there may be
CK'’s data and the payroll data. For example, the standardmore variation in the number of employees than

deviation of the log difference in employment is 0.21 in . .
the payroll data and 0.44 in CK’s data; this compares in the number of hours worked. AIthOUghv in

with an estimate of about 0.35 from Jonathan S. Leonardprinciple, the variability of employment change
(1987), who calculated changes in firm size for all indus- measured in these two ways could differ, we are
tries using unemployment-insurance tax records for Wis- skeptical that this explanation could account for

consin. Similarly, Steven J. Davis et al. (1996 p. 100) : il )
report standard deviations of annual employment growth much of the hlgher Va”ablllty in CK's data. In

rates in U.S. manufacturing plants ranging from 0.36 in parf[icylar, CK ma_d.e an effort to capture h_ours
1978 to 0.41 in 1982 using data from the Longitudinal variation by soliciting data on both part-time
Research Database. We are reluctant to interpret theseind full-time employment and converting these

comparisons too literally, however. In particular, given qat4 tg a full-time-equivalent employment con-
that the New Jersey-Pennsylvania experiment was con- . . .
ducted for a narrow industry in a relatively small cept. In_add't'on' we are a_b_le to obtain a direct
geographic area, and that franchised outlets are oftencOmparison of the variability of employment

subject to restrictive franchise agreements regardingchange—with employment measured as the
staffing, we would argue that these other estimates shouldyymber of employees—for a subset of observa-

bieiz expected to show greater variability of employment tions in the payroll data for which respondents
change.

10 their Reply (Card and Krueger, 2000), CK report happened to supply data on nonmanagement
standard deviations of employment change in the ES-202employment (even though we did not ask for

data that are, surprisingly, of similar magnitudes to those these data). We can then extract the subsample

from their telephone survey. We think longitudinal analyses ) ot ; ; ~
of the ES-202 data (not to mention these results) areintrigu-Of CK's data, distinguished by chain, owner

ing and bear further exploration. However, we are reIuctantSh'p' ajnd z_|p-code area, from which these ob-
at this juncture to accept the ES-202 estimates at face valueServations in the payroll data are drawn, and
The longitudinal data in this period suffer from the potential compare the variability of the change in number
problem of changes in the level at which data are reported,of employees (i.e., without distinguishing full-
because the Bureau of Labor Statistics (BLS) was in the

process of encouraging multiestablishment reporters to pro-

vide their employment estimates at the establishment or
county level rather than grouping all of their establishments
together (the BEL breakouts project); CK also acknowledge similar magnitudes in the first half of 1996, in the 7 Penn-
this problem in their Reply. In addition, we know little sylvania counties represented in their original data set.
about the implications of data imputation in the ES-202, Based on discussions with BLS staff, we understand that in
which occurs at about a 7-percent rate nationally but is this type of narrowly defined cross-sectional data set, units
apparently significantly higher for small businesses. Finally, may move in or out of the sample over time because of
the figures provided by CK raise some questions about theerrant coding of the franchisee name, which would affect
accuracy of these data. For example, Figure 2 of CK’s measured changes over time. We emphasize that these con-
Reply, which reports what they regard as more reliable cerns are only speculative; further research with the newly
cross-sectional data for a select group of fast-food chains,accessible disaggregated ES-202 data may ultimately prove
indicates employment declines of about 5 percent in threeinformative about minimum-wage effects and many other
out of four months in the first half of 1994, and increases of questions.
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FIGURE 3. VARIABILITY IN THE CHANGE IN NUMBER OF EMPLOYEES

time from part-time) in the two data sourcks. example) is 35 hours a weer more. Of
For the 52 restaurants in the payroll data thatcourse, we could have defined the “average
supplied information on employment levels, the worker” as one who works 20 hours per week,
standard deviation of the change in the numberbut then we would also want to blow up the
of workers employed is 2.9. For the 97 restau-number of workers in CK’s data in the same
rants in the corresponding sampled universe ofway, to get “part-time equivalent” workers,
CK'’s data, the standard deviation is 11%Fig-  rather than full-time equivalent workers, which
ure 3 shows the histograms for employmentwould lead to a similar qualitative comparison
change measured this way. As in the previousof variability in the two data source$.
figures, it is apparent that CK’s data indicate
much more dispersion than do the payroll data,
although this evidence is based on a very small *CK nonetheless report, in their Reply (Card and
sample1.3 Krueger, 2000), evidence suggesting that scaling by 35
Alternatively, one could argue that our deci- hours in the payroll data artificially reduces the dispersion

. L . of employment change in our data. Specifically, they report
sion to divide hours by 35 to obtain FTE em- a standard deviation of proportional employment change of

ployment artificially reduces the standard 0.35 in our data and 0.39 in their data. Given the depiction
deviation of employment change in our data, if of the data in Figures 1 and 2, with roughly equal means and
35 overstates full-time hours. We made this much higher dispersion in levels in CK’s data, this seems

- urprising. Indeed, if we stick to our original procedures
adjustment because CK attempt to measure FT sed in Figures 1 and 2 and in Table 3, but simply use

employment, and because the standard definiynscaled hours in our data set (the point on which CK focus)
tion of full-time employment (in the CPS, for and adopt CK’s definition of proportional change relative to
average employment in the two periods, we obtain a stan-
dard deviation of proportional employment change of 0.21
in our data and 0.42 in their data. In other words, using the
11 Asin Table 3, when we have data from more than one standard deviation to measure the variability of employment
payroll period, we randomly select one period. change, the ratio of this variability in CK’s data relative to
12The same qualitative conclusion holds up if we ana ours is 2.0. One can obtain different estimates by dividing
lyze the employment levels by state. The standard devia-the change by first-period employment rather than the av-
tions of employment change based on CK'’s data are 16.1 forerage, or by retaining the closed restaurants—although, as

Pennsylvanial = 23) and 9.5 for New Jerse\N(= 74). explained in the text, we argue against doing the latter in
The comparable figures in the payroll data are 2.5 for comparing employment variability in the two data sets. If
Pennsylvanial = 33) and 3.1 for New Jerse\N(= 19). we use first-period employment, the resulting standard de-

Thus, again, the variability of employment change is higher viations are 0.19 in our data and 0.53 in theirs, for a ratio of
by a factor of three or more in CK'’s data. In all cases, the 2.8. If the closed restaurants are included in both samples,
p-values for the test of equality of standard deviations are we obtain standard deviations of 0.24 in our data and 0.54
below 0.01. in theirs (a ratio of 2.25) if we divide by first-period em-
131n the payroll data, it appears that the hours data areployment, and 0.35 in our data vs. 0.48 in theirs (with a ratio
less variable than the data on number of employees. In thisof 1.37) if we divide by the average. Thus, the first three
subset of 52 restaurants, the standard deviation of theways of doing this calculation show smaller dispersion in
change in FTE employment using the hours data is 2.2 (vs.our data (standard deviations of 0.21, 0.19, or 0.24, vs. 0.35
2.9 using number of employees). for the calculation CK report). The 0.39 standard deviation
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Instead, we suspect that the high variability should therefore provide a more reliable mea-
of employment change in CK’s data is due to sure of FTE employment change by restaurant.
the imprecision of their survey questions elicit-  In fact, the evidence is consistent with rather
ing employment levels. After verifying that they severe classical measurement error in the em-
were speaking with a manager or assistant manployment changes as measured by CK'’s data.
ager, CK'’s interviewer asked “How many full- To see this, consider the subset of 11 restaurants
time and part-time workers are employed in that were accidentally interviewed twice by CK
your restaurant, excluding managers and assisin their first wave. For these restaurants, CK
tant managers?” Survey respondents were noteport that the reliability ratio of the employ-
given any time period over which to define ment level is 0.70. If we assume classical mea-
employment, and their answers may well havesurement error in each wave, with the
ranged from employment on the shift during measurement error uncorrelated across waves,
which the telephone survey took place to em-then the reliability ratio of the employment
ployment over an entire payroll period, which change is considerably lower. For example, if
could be as long as one month. Moreover, be-the correlation of the true employment levels
cause there appears to have been no effort t@cross the two waves were 0.5, the reliability
interview the same manager in the two waves ofratio for CK’s employment changes would be
the survey, there is no reason to believe that thed.54. In fact, the estimate of the correlation in
responses in the first and second waves ar¢he levels from the payroll data is 0.81. Assum-
based on the same “definition” of employment; ing that the payroll data have no measurement
this absence of persistence in the measuremerdgrror would imply that CK’'s measure of em-
error may explain the much higher variability of ployment change has a reliability ratio of
employment chang®. In contrast, the payroll 0.31°
data contain total hours worked for a well- Figure 4 provides some additional perspec-
defined payroll period (which is specified as tive on the extent of measurement error in CK’s
either weekly, biweekly, or monthly), on a con- data relative to the payroll data, and on the
sistent basis for the two survey periods, andcorrelation of the measurement error over time.
Given that there likely is a fair amount of per-
sistence in the size of fast-food establishments,
for the CK data cited in CK’s Reply (Card and Krueger, we would expect there to be a strong positive
ine plocedure of weighiing partime workere at ane-nalfne SO ejation between employment levels mea-
Weight given to fuII-ti?new%?kers. [Defining employment in sured a,bou_t n,me months apart. However, thIS
their data this way, the relative variability of employmentin COrrelation is likely to be weaker when there is
CK’s data when the closed restaurants are included and thesubstantial measurement error, as long as the
cHharr:ge ist_diVLded ?21 3thPi ggeragf 4!; 1.09 (%t385/3-?54)-measurement error is not constant across time.

Igher estimates—1. . or 1.4Z2—are obtainead rom H
ea?:h of the alternative v‘vays c;f doing this calculation.] But The upper-left panel of Figure 4 shows ?‘ pIOt of
this definition is inappropriate for comparing CK’s data to WaYe 2 vs. Wave_ 1 employment for CK's data,
ours; following the lead set by their original paper, our data While the upper-right panel shows the same plot
are intended to measure full-time equivalent employment, for the payroll data (using a randomly selected
based on nonmana Vé’ﬁéﬁ"&'ﬁﬁ%"'nf'éﬁt‘ii’v“;‘;ili?ﬁe'lﬁ;“’mé’i'gaym" period when more than one was re-
agerial employmentgwould Ioeve?'/the variability of employ- ! orted). The Correlatlor.] IS ConSIderably hlgher
ment change in our data, as it does in theirs). in the payroll data. This can also be seen by

15 Even if CK had collected data defined the same way in plotting the change in employment against the

the two waves of their survey, a higher variance might be jnitial employment level of each restaurant. If

expected in their data if they measured employment at agmn|gyment changes are largely unpredictable
point in time, while we measure it for a payroll period,

which entails some averaging. However, because of the

inherent ambiguity in the way CK'’s survey elicited employ-

ment information, we regard it as more likely that changes  1If there is uncorrelated measurement error in the-pay
in the “measurement period” between the two waves of their roll data as well, then 0.81 understates the correlation of true
survey are responsible for the higher variance. Either way,employment, in which case the reliability ratio in CK’s data
we maintain that our measure is more reliable. For addi- could be even lower. On the other hand, if the measurement
tional criticism of CK'’s survey instrument, see Finis Welch error is positively correlated across waves, then the reliabil-
(1995). ity ratio of the change in employment would be higher.
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FIGURE 4. ASSESSINGMEASUREMENT ERROR IN THE CHANGE IN EMPLOYMENT

based on initial employment, then the correla- V. Comparisons of Estimated Employment

tion between the change in employment and the Effects in the Payroll and Telephone
initial level should be near zero. With classical Survey Data
measurement error that is uncorrelated over

time, this correlation should be negative (al- A. Preliminary Comparisons

though we might also expect some regression to
the mean in true employment, given the possi- The comparisons in Table 3 also indicate that
bility that there are other random influences onthe average employment changes by state differ
employment).’ The bottom panels show the in the two data sources. For example, CK’s data
corresponding plots for the two data sets. In thein panel A indicate an average employment
payroll data, the correlation is relatively small decline of 4.8 FTE’s in Pennsylvania, while the
(—=0.22), but in CK’s data the relationship is payroll data show an average employment de-
strongly negative, with a correlation 6f0.58.  cline of 0.1 FTE’s. For New Jersey, CK’s data
Thus, these plots suggest that there is considerindicate average employment growth of 0.3
able classical measurement error in CK’s dataFTE’s, while the payroll data indicate an aver-
that is uncorrelated over timé. age employment decline of 0.6 FTE’s. Because
CK's statistical experiment identifies the effect
of minimum wages on employment from the
difference between employment growth in New
~*"John Kennan (1995) and Welch (1995) also discussJersey and Pennsylvania, these differences in
thls'igp'lc')rl1ri];evidence suggesting considerable classical-meaaverage employment growth in the two data
surement error in CK’'s data does not rule out a systematicsources_m_ particular, the large difference for
component to the measurement error as well, biasing up-P€NNSylvania—suggest that the payroll data
ward employment growth in one state relative to the other. will show much different employment effects of
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TABLE 4—REePLICATION RESULTS FORREDUCED-FORM MODELS FORCHANGE IN EMPLOYMENT, DIFFERENCEIN-DIFFERENCES
ESTIMATES OF MINIMUM -WAGE EFFECTS

A. Specifications for Change in Employmé8K Table 4, Columns (i) and (ii)

Card/Krueger data Payroll data
Drop
Add observations observations on
missing starting BK and KFC Single
wages or data on company-owned Sampled payroll  Averages of
CK results managers restaurants universe  period payroll data
1) (2 (3) 4 (5) (6)
New Jersey dummy, no 2.37 2.94 3.24 3.64 —-0.93 —0.85
controls (1.16) (1.12) (1.24) (1.71) (0.51) (0.49)
New Jersey dummy, 2.34 2.97 3.24 3.07 -0.68 —0.66
controls for chain (1.17) (1.12) (1.26) (1.80) (0.43) (0.41)
and ownership
Implied elasticity 0.70 0.89 0.93 0.85 -0.22 -0.21
Percentage effect 13.3 16.8 17.4 16.0 —-4.0 -39
Number of observations 357 391 330 214 235 235
AdjustedR? 0.009 0.019 0.019 0.038 0.371 0.407

B. Specifications for Proportional Change in EmploymgdK Table 5, Columns (i) and (iif)

Card/Krueger data Payroll data
New Jersey dummy, 0.054 0.092 0.120 0.097 —0.040 —0.039
controls for chain (0.058) (0.055) (0.058) (0.078) (0.032) (0.031)
and ownership
Implied elasticity 0.29 0.49 0.64 051 -0.21 -0.21
AdjustedR? 0.007 0.016 0.023 0.058 0.302 0.318

Notes:Standard errors are reported in parentheses. The estimates are for nonmanagement employment. The elasticities an
percentage effects in panel A are computed at the sample means for the change-in-levels specifications, using the estimates
including controls. In panel B, the results for row 1 of CK’s Table 5 are replicated.

the New Jersey minimum-wage increase than Panel A of Table 4 reports difference-
those estimated by CK. in-differences estimates using the change in the
level of employment. Paralleling CK’s Table
B. Replication Analysis of the New Jersey- 4, we first report regression estimates with the
Pennsylvania Experiment New Jersey dummy as the only independent
variable, and then adding controls for chain and
Table 4 reports results from replicating CK’s ownership. Column (1) reports CK'’s results,
analysis of the New Jersey-Pennsylvaniawhile column (2) reports results obtained from
minimum-wage experiment using the payroll their data using a somewhat larger sample that
data. In this replication analysis, we stick asincludes observations missing data on starting
closely as possible to CK’s original analysis, so wages or number of managers, neither of which
that differences in the results stem only from we use in these specifications. With or without
differences in the data. Below, we present somethe controls, CK'’s data indicate positive and
additional analyses of the two data sets to probestatistically significant effects of the minimum
the robustness of the results. We have clearlywage on employment, with elasticities at or
distinguished the replication analysis from theseabove 0.7° These estimates correspond very
additional analyses, so that the reader can assess
the evidence from the replication analysis in
isolation from the sensitivity analysis, which 191f some of the extreme outliers apparent in Figures 1

potentially reflects our choices of specifications ang 2 are dropped, the estimated minimum-wage effect in
to report. CK’s data remains positive, but not statistically significant.
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closely to those in columns (i) and (ii) in CK’s implied elasticity of employment with respect to
Table 4; they differ slightly because we limit minimum wages (based on the second regression)
our definition of employment to nonmanage- is —0.22, toward the upper end of the range of
ment employees, to best match the payroll datadisemployment effects found in other minimum-
We next restrict the sample to exclude Burgerwage studies (e.g., Charles Brown et al. [1982]
King and KFC company-owned restaurants and Neumark and Wascher [1992})Of course,
[column (3)], because there are no observa-it is not clear what elasticity we ought to expect
tions on such restaurants in the payroll data.for fast-food employment, as estimates from ex-
The results are little changed, with a positive isting research generally refer to overall employ-
and significant minimum-wage effect, and an ment effects for teenagers or young adéhs.
elasticity of 0.93. The fact that this sample To this point, we have used the payroll data
restriction increases the estimated positiveset in which we randomly selected one payroll
minimum-wage effect in CK’s data again sug- record within the periods in which CK’s surveys
gests that the opposite results we obtain withwere conducted. However, we can obtain more
the payroll data, reported below, do not stemprecise estimates of employment in each period
from the exclusion of certain types of restau- by averaging across all possible payroll records
rants. Finally, in column (4) we report results within CK’s survey periods, when we have
using only the sampled universe of CK’s data, more than one such record (which we do for 37
which leads to similar conclusiorfS. percent of the observations). Estimates using
Column (5) reports results for the same speci-these averages are reported in column (6) of
fication, replacing CK’s data with the payroll data, Table 4, and in our view provide the best esti-
and using the same single payroll reading frommates from the payroll data. In this case, the
each wave that we used in Table 3 and Figuresstimated disemployment effects of the New
1-4. We now include the closed restaurants in thelersey minimum-wage increase are similar:
sample, as they do. In contrast to CK’s results, the—0.85 without controls (significant at the 10-
payroll data indicate that relative employmelet ~ percent level) and-0.66 with controls, with
creasedin New Jersey. The estimate from the both standard errors slightly lower. The latter
regression with no controls shows a relative em-estimate implies an elasticity of employment
ployment decline of 0.93 FTE’s in New Jersey, with respect to the minimum wage 6f0.21,
and the estimate with controls indicates a declineand an employment loss of 3.9 percent in New
of 0.68 FTEs; the first estimate is significant at the Jersey relative to Pennsylvaria.
10-percent level, and the second is nearly so. The Panel B reports specifications defining the
dependent variable in terms of proportional

Dropping observations with employment changes of 30 or
more FTE’s (in absolute value), the estimated coefficient
corresponding to column (1) is 1.42, with a standard error of ~ 2*Note also that the adjuste?® jumps from 0.04 to
1.10 and an implied elasticity of 0.44. Using instead a cutoff 0.37, apparently reflecting the considerable sampling error
of changes of plus or minus 20 FTE's, the estimated coef-in CK’s data, and the fact that differences in employment
ficient is 1.27, with a standard error of 0.97 and an implied growth across chains are strongly significant in the regres-
elasticity of 0.40. sions using the payroll data, but not in CK’s data.

2°The high estimated elasticities of employment with 22 CK argue that if the conventional labor-demand model
respect to the minimum wage suggest that something isis correct, the existing estimates should provide a lower
awry with CK’s data if we interpret them as providing bound for minimum-wage effects on fast-food employment,
estimates of the elasticity of labor demand, as is standard inpresumably because a relatively large proportion of fast-
the literature. However, as Stephen Machin and Alan Man- food workers are paid at or near the minimum wage. How-
ning (1994) point out, if labor markets are characterized by ever, the minimum-wage effect will also depend on the
dynamic monopsony then we may be identifying the slope elasticity of substitution between low-skill labor and other
of the supply of labor curve to individual firms. In this case, inputs, the share of low-wage labor in total costs (overall
an elasticity of 0.85 might be interpreted as too low, if and relative to other employers), the elasticity of supply of
anything. Machin and Manning are also careful to point out other factors, and the elasticity of demand for fast-food
that micro-level evidence of a positive relationship between products. We are not aware of estimates of these magnitudes
wage variation induced by minimum wages and employ- in this industry.
ment at the establishment level does not imply that in the 2*We also tried weighting by the number of payroll
aggregate economy, raising the minimum wage would raiserecords used in constructing these averages. This had little
employment. influence on the estimates.
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changes, results that CK do not highlight asing wage paid by the restaurant in the first wave
much but report in their table of specification of the survey, with this “wage-gap” variable set
checks. We follow CK in defining the depen- to zero for Pennsylvania restaurants. This ex-
dent variable as the change in employment di-periment continues to identify minimum-wage
vided by average employment in the two waveseffects off of the difference in employment
(setting this to—1 for restaurants that closed), growth between New Jersey and Pennsylvania,
although we think it would be preferable to use but adds information on the extent to which the
initial employment in the denominatéf. The  minimum-wage increase would have raised
results reported in columns (1)—(4) again usestarting wages in New Jersey. Again, in contrast
CK’s data. The estimated minimum-wage ef- to the conventional prediction, CK find a posi-
fects are positive (although not always signifi- tive effect of this wage-gap measure.
cant), and the estimated elasticities range from We did not collect data that would allow us to
0.29 to 0.64. As in panel A, the payroll data reliably reevaluate CK'’s results from the wage-
indicate opposite-signed employment effects. Ingap specifications because we felt that recover-
this case, although the estimates are not statising estimates of starting wages could be rather
tically significant, the estimated elasticity using complicated for the respondents and might
the payroll data is—0.21, similar to what we discourage them from supplying the more im-
obtained using the change-in-levels specifica-portant hours data. Moreover, the New Jersey-
tion in panel A. Pennsylvania comparison was widely regarded
Thus, the replication analysis using the pay-as the key methodological contribution of CK
roll data yields qualitatively different answers and therefore provided the most compelling ev-
compared with those obtained from CK'’s data. idence that they had to offer; we presume that
Whereas CK’s data indicate minimum-wage ef- this is why CK went beyond the earlier paper by
fects on employment that are positive and someLawrence F. Katz and Krueger (1992)—which
times significant, the payroll data indicate used within-state variation in initial wages in
effects that are negative and sometimes signif-Texas to study minimum-wage effects—and in-
icant. One can argue that some of the differ-stead identified the minimum-wage effect from
ences in results are not statistically significant,the difference in employment change between
but many of them are. Indeed, given that thereNew Jersey and Pennsylvaria.
are overlapping observations in the two data In any event, although we do not have infor-
sets, the standard error of the difference be-mation on the starting wages paid at the restau-
tween the estimates from the two data sets couldants for which we have payroll data, we can
be considerably smaller than indicated by theobtain a relatively crude comparison of results
standard errors of the separate estimates. Refor the wage-gap regressions by estimating the
gardless, we doubt that any researcher wouldaverage starting wage by restaurant type (dis-
use the results from the payroll data to concludetinguished by chain and ownership) and zip-
that minimum wages either have no effect oncode area using CK’'s data, matching this

employment or increase employment. average to corresponding establishments in the
payroll data, and estimating CK’s specification.

C. Wage-Gap Regressions: Further We caution, however, that our evidence on this
Replication Analysis point is not as credible as the direct FTE com-

CK also present results in which they regress
employment changes on the percentage differ- 25We also regard the New Jersey-Pennsylvania experi

ence between the minimum wage and the Start_ment as providing more compelling evidence than the
within-New Jersey variation in the wage gap, as it would not

be at all surprising for variation in starting wages at the time
of the first survey—and hence variation in the “treatment”
24Dividing by average employment results in a small in the wage-gap specification—to be related to variation in
number of restaurants that remained open, but that showeconomic conditions across restaurants. For example, if
proportional changes of betweerll and—2, which implies restaurants paying higher wages are those that recently
a more than 100-percent decline in employment. While expanded employment, we might expect lower subsequent
setting these to-1 made virtually no difference, in this employment growth at the higher-wage restaurants, which
subsection of the paper we follow CK’s procedures. could explain CK'’s results.
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FIGURE 5. ESTIMATING STARTING WAGES AND WAGE GAPS

TABLE 5—REPLICATION RESULTS FORREDUCED-FORM MODELS FORCHANGE IN EMPLOYMENT,
WAGE-GAP ESTIMATES OF MINIMUM -WAGE EFFECTS

A. Specifications for Change in Employmé¢@K Table 4, Columns (iii) and (iy)

Card/Krueger data Payroll data
Sampled Same as column (2),
CK results universe estimated wage gap
1) 2 ®) 4
Wage-gap variable, controls for 14.7 22.6 28.4 -1.8
chain and ownership (6.1) (8.9) (12.7) (3.2)
Implied elasticity 0.48 0.71 0.89 —0.06
Number of observations 357 204 204 231

B. Specifications for Proportional Change in Employmf®K Table 5, Columns (ii) and (i{/)

Card/Krueger data Payroll data
Wage-gap variable, controls for 0.40 0.76 1.25 -0.02
chain and ownership (0.30) (0.39) (0.55) (0.24)
Implied elasticity 0.22 0.45 0.73 -0.01

Notes: See notes to Tables 1 and 4. Standard errors are reported in parentheses. The estimates are for nonmanagemer
employment. The estimated wage gap used in columns (3) and (4) is calculated from the Card/Krueger data by zip-code area
using the appropriate sample (defined by chain and ownership). The elasticity is evaluated at the sample mean of the wage-gar
measure for New Jersey, since that mean multiplied by the estimated minimum-wage coefficient estimates the reduction in
employment from closing the wage gap. Correspondingly, the mean employment level for New Jersey is used.

parisons in Table 4. As shown in Figure 5, a The results of this exercise are reported in
given actual starting wage in CK’s data can be Table 5%° We begin by reporting CK’s results
mapped into a wide range of possible estimatedfor the change in employment levels, in column
starting wages, and thus the wage-gap measurél) of panel A. The estimated coefficient on the
we use likely suffers from considerable mea- wage gap is 14.7, and the implied elasticity with
surement error. Nonetheless, it is of interest torespect to the minimum wage is 0.48. In column
check whether the same reversal of the sign of(2) we restrict the sample to the sampled uni-
the minimum-wage effect occurs in the wage- verse, while continuing to use the actual starting
gap specification. We can also obtain a morewage. The estimated effect rises substantially,
comparable set of results with CK’s data by
estimating the wage-gap regression with their
sample, but using the same a"erage wage map- 2 From this point on, we show results for the averaged
ping to construct the wage-gap variable that wep,

- yroll data; the results were very similar using the ran-
are forced to use with the payroll data. domly selected payroll observations.
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and the elasticity climbs to 0.71. Column (3) results and CK'’s appear to stem mainly from the
shows the effect of using the mean startingdifferences in employment growth between
wage in the zip-code area (for the correspondingNew Jersey and Pennsylvania, rather than dif-
type of restaurant) to construct the wage-gapferences across restaurants within New Jef$ey.
measure—as we have to do with the payroll

data—instead of using the actual reported start- D. Sensitivity Analyses for the New Jersey-

ing wage at the restaurant. The point estimate is Pennsylvania Experiment
larger and, as would be expected, the standard
error increases. In order to highlight the differences in the

Finally, column (4) reports results from the results generated by the two data sets, we have
payroll data. In contrast to the results obtainedthus far focused almost exclusively on the spec-
with CK’s data, the estimated coefficient on the ifications reported by CK. In Table 6, we move
wage-gap variable is negative, although it is beyond this pure replication analysis and report
small and insignificant, with an elasticity of some sensitivity analyses of the effect of the
only —0.06. The larger positive estimates in minimum-wage increase on employment
columns (2) and (3) than in column (1), using growth in New Jersey relative to Pennsylvania,
CK'’s data, indicate that the differences in the using both CK'’s data and the payroll data. Our
results from using the payroll data are not at-intent in this section is to explore whether the
tributable to the restriction to a subset of zip- differences in results are specific to the main set
code areas and restaurant types or to the use aif specifications reported by CK, or rather ex-
a mean starting wage to construct the wage-gagend to a wide range of reasonable alternative
measure. Panel B reports similar results for thespecifications and estimators, some of which
specification using the proportional change inwere not reported by CK; the latter turns out to
employment as the dependent variable. Thebe the case.
qualitative results are similar: CK’s data indi-  We first report results with the closed restau-
cate positive effects of the minimum wage on rants excluded from both data sources, rather
employment that are significant for the sampledthan including them with second-period em-
universe, while the payroll data show small and ployment set to zero. Standard competitive the-
insignificant negative effects. ory suggests that a minimum-wage increase will

Despite the same sign reversal in the payrollresult in some combination of employment fall-
data that we saw for the New Jersey-ing at establishments that remain in business
Pennsylvania experiment, the evidence from theand other establishments being driven out of
two data sources appears less different in theébusiness. But because closing is a rare occur-
wage-gap specifications, although the absenceence (in the payroll data sample five restaurants
of data on actual starting wages in the payroll closed, and in CK’s data six closed) and may
data makes this comparison tenuous. Thegenerate extreme values for the change in em-
smaller differences for the wage-gap specifica-ployment, random differences between the two
tion are even more apparent if we drop the data sets in the sample distribution of closings
Pennsylvania observations (rather than definingacross states could have an undue influence on
the wage gap for these specifications to be zero,
as CK do), so that the wage-gap coefficient is
identified solely off of the within-New Jersey 270t course, given that we do not have the actual wage
variation. In this case, the estimated coefficientsdata, we cannot rule out the possibility that the results are
of the wage-gap variable using the payroll datadriven by problems with CK’s wage data, either because of
turn positive but remain insignificant. For ex- Measurement error or a lack of correspondence between the

. . ... .. wage-gap measure and the increase in unit labor costs
ample,_usmg the Change-ln-le_:vels Spe(:lflcatl(?n'imposed by a minimum-wage increase. For example, Welch
the estimate (standard error) is 7.80 (6.01), with(1995) suggests that there may be considerable measure-
an elasticity of 0.26. (Although CK did not ment error in CK's data, based on the fact that a large
report estimates for this specification and sub-majority of restaurants whose starting wages at the time of
sample, the estimates for this subsample with T Ervew vere abave e mnimum prevaling af e
their data are very similar to those in Table second interview, consistent with the regression to the mean
5.) Thus, the sharp differences between ourthat measurement error generates.
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TABLE 6—SENSITIVITY ANALYSIS OF ESTIMATED MINIMUM -WAGE EFFECTS

Card/Krueger data Payroll data
Change in Proportional change Change in Proportional change
employment in employment employment in employment
(€] &) 3 4
A. Exclude closed restaurants 3.24 0.120 -0.72 —0.026
(1.81) (0.075) (0.34) (0.022)
Implied elasticity 0.89 0.64 -0.23 -0.14
B. Include only closed restaurants 3.12 0.106 -0.79 —0.040
appearing in both data (1.80) (0.076) (0.34) (0.025)
sources
Implied elasticity 0.86 0.56 -0.25 -0.21
C. Divide by initial employment — 0.053 — —0.042
(0.092) (0.029)
Implied elasticity — 0.28 — -0.22
D. Weighted to represent — — -0.79 —0.046
restaurants in sampled (0.46) (0.032)
universe of CK's data
Implied elasticity — — -0.24 -0.25
E. Random-effects estimates — — —0.50 —0.030
(0.46) (0.033)
Implied elasticity — — —0.16 —0.16
LM test for random effects — — 0.76 0.45
(p-value)
F. Robust (Huber) regressions 1.14 0.117 —0.62 —0.027
(1.42) (0.081) (0.31) (0.020)
Implied elasticity 0.31 0.62 -0.19 -0.14
G. Quantile regressions
25th centile 4.25 0.217 -0.74 —0.025
(3.44) (0.131) (0.34) (0.027)
Implied elasticity 1.18/1.65 1.15 —0.23/-0.30 -0.13
Median 3.00 0.124 -0.39 —0.050
(2.42) (0.138) (0.35) (0.027)
Implied elasticity 0.83/0.91 0.66 —-0.12/-0.12 -0.27
75th centile 0.25 —0.007 -0.42 —0.034
(2.45) (0.115) (0.49) (0.017)
Implied elasticity 0.07/0.06 —0.04 —-0.13+~0.11 -0.18

Notes:Estimated coefficients from the regressions with controls included are reported, with standard errors in parentheses.
The estimates are for nonmanagement employment. All closed restaurants are included in panels C-G. In all panels except
C, the proportional change is calculated relative to average employment in the two waves (as in CK), butrésiéthe

change is betweenr 1 and—2. All elasticities for the change-in-levels specifications are computed at sample means, except
the second entries in panel G, which are computed at the corresponding centile. Standard errors for the quantile regressions
are based on bootstrapped standard errors using 1,000 replications.

the results. As panel A of Table 6 shows, is slightly stronger when these restaurants are
however, the qualitative results are largely excluded, with the estimate now significant
unchanged. The estimated minimum-wage ef-at the 5-percent level in the change-in-levels
fects using CK’s data are similar to those ob- specification.

tained when the closed restaurants are Inpanel B, we add back into the samples two
included?® In the payroll data, the evidence of a closed restaurants that appear to be common to
disemployment effect of the minimum wage both data sources (i.e., they appear in the same
zip-code area for the same type of restaurant
28 Throughout this table, we show results using CK’s dISFInQUIShed by chain and ownership). Of the
data for the sampled univer’se only; as in Table 4, the resultseStlmates presented t.hUS far, we rggard these as
were qualitatively similar using CK's full sample, with Providing the most reliable comparison between
somewhat smaller elasticities. the two data sources, because there are not
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identifiable inconsistencies regarding restauranthe minimum-wage effect for the specification
closings. Again, the estimates using CK’s datafor the change in levels is negative and signif-
are little changed. For the payroll data, this icant at the 10-percent level (with an elasticity
more restrictive rule for including closed res- of —0.24), while the estimated effect for the
taurants vyields stronger negative estimatedproportional-change specification is stronger
minimum-wage effects on employment, signif- than before, although still insignificant (with an
icant at the 5-percent level in the specification elasticity of —0.25).
for the change in levels, and nearly significantat Because we obtained data on multiple restau-
the 10-percent level in the specification for the rants owned by franchisees (or corporations), we
proportional change in employment. The esti- also estimated random-effects models that allow
mated elasticity is—0.25 for the first specifica- for nonindependent errors among restaurants with
tion, and—0.21 for the second. the same owner, to see whether we are overstating
In panel C, we reestimate the proportional- the statistical significance of our resuitsThese
change specification defining the dependentestimates, reported in panel E of Table 6, indicate
variable as the change in employment divideda smaller negative minimum-wage effect on em-
by the initial level of employment (whereas CK ployment (e.g.,—0.50 in the specification for
divided by the average of employment in the changes in levels), and, as we would expect, a
two waves of the survey). We view this speci- larger standard error. However, LM tests indicate
fication as preferable to CK'’s, because condi-that we cannot reject the hypothesis of no com-
tional on the initial employment level, dividing mon error across restaurants with the same owner,
by the average attenuates employment increasesuggesting that the OLS estimates are preferable
and amplifies employment decreases (and befi.e., consistent and more efficient) to the random-
cause dividing by initial employment avoids the effects estimates.
potential for declines in employment to exceed Panel F reports results from robust (Huber)
100 percent). With CK’s data, the evidence of aregressions, which downweight outliers. Per-
positive employment effect is weaker using this haps not surprisingly, given the wide dispersion
specification. In contrast, with the payroll data of employment change in CK’s data, the em-
the estimate (standard error) of the minimum- ployment effect with CK'’s data falls to 1.14 and
wage effect rises t6-0.042 (0.029), implying becomes statistically insignificant, although this
an elasticity of—0.22. [If the closed restaurants reduction occurs only for the change-in-levels
are dropped for this specification, the estimate isspecification. In contrast, the results using the
—0.031 (0.021), with an elasticity 0f0.17.] payroll data are little different from the linear
Thus, although in general the evidence from theregression estimates, indicating a significant (at
payroll data is weaker in the proportional- the 5-percent level) negative effect of the min-
change specifications, there are some reasonimum wage in the specification for changes in
able proportional-change specifications thatlevels, and a negative but insignificant effect in
yield marginally significant negative employ- the proportional-change specification.
ment effects, and the estimated elasticities are An alternative robust regression technique
generally similar to those from the change-in- is quantile regression. In the difference-in-
levels specifications. differences context, the use of medians (or other
In panel D, we explore the influence of the quantiles) is probably of limited interest, since
different representation of restaurant types inestimating the minimum-wage “effect” using
the payroll data and in CK'’s data. In particular, the difference of the median level in each period
we weight the observations in the payroll data tois not particularly meaningful. However, quan-
correspond to the restaurant types in the samtile regression is a valid robust technique for
pled universe of CK’s data set, calculating sep-estimating the regression model in terms of
arate weights by chain, ownership, and stateemployment changes, and thus we computed
For example, Table 2 indicated that Burger
King franchises in Pennsylvania are overrepre-
sented in the payroll data by a factor of 31/20, Because CK's sample was drawn from telephone

and so we apply a weight of 20/31 to observa-pooks, they could not have identified common owners (ex-
tions on these units. The weighted estimate oOfcept for their company-owned restaurants).
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these estimates at the 25th, 50th, and 75th cenen total hours worked. Of course, both CK and
tiles to gauge the sensitivity of the results. The we converted the raw employment/hours data to
estimates are reported in panel G. In CK’s data,a full-time equivalent basis, so that this expla-
the estimates are relatively large and positivenation must imply discrepancies or errors in the
for the 25th and 50th centiles, but the estimatedconversion to FTE’s, rather than a conceptual
minimum-wage effects are much smaller at thedifference in the focus of the two studies. Nev-
75th centile, and actually negative (although ertheless, given the relatively inexact nature of
insignificant) for the proportional-change spec- the full-time equivalent measure developed by
ification. Given that the outliers in CK’s data CK, it seems worth exploring whether this
appear to be concentrated in the lower tail formight be a source of the disparity in results
Pennsylvania (see the upper right-hand panel ofenerated by the two data sources.
Figure 1), the quite different estimate at a higher This explanation requires that the relative
centile in these data is not surprising. In the number of employees in New Jersey rose fol-
payroll data, the quantile regression estimatedowing that state’s minimum-wage increase
also move around somewhat, but are uniformly (consistent with CK’s results), while the relative
negative and sometimes statistically significant.number of hours worked fell (consistent with
Interestingly, at the 50th and 75th centiles thethe payroll data§° This could happen, for ex-
estimated coefficients from the proportional- ample, if the higher minimum wage led to a
change specification are significant at the 5- orshift from full-time to part-time employment in
10-percent level, and in general the evidence ofNew Jersey fast-food restaurants. In their arti-
disemployment effects from the proportional- cle, however, CK argue that the conventional
change specification appears as strong as thahodel would predict the opposite result: em-
from the change-in-levels specification. ployers facing a higher minimum wage would
Overall, the estimates reported in Table 6 andbe likely to substitute toward full-time workers
discussed in this section reinforce our generalwho “in fast-food restaurants are typically older
conclusion that CK’s data point to positive ef- and may well possess higher skills than part-
fects of New Jersey’s minimum-wage increasetime workers” (p. 784). Moreover, CK'’s data do
on relative employment growth in that state, not support an explanation based on a shift
while the payroll data point in the opposite toward part-time employment. Repeating the
direction. The pattern of estimated signs is gen-regression shown in panel A of Table 1 sepa-
erally consistent with this, and many of the rately for full-time and part-time employees
positive estimates using CK'’s data and many of(treating managers as full-time, as CK do), we
the negative estimates using the payroll data ardind that the number of full-time workers in

significantly different from zero. New Jersey rose by 3.16 (with a standard error
of 1.32) relative to Pennsylvania, while the
E. Explaining the Different Results number of part-time workers fell by 0.60 (with

a standard error of 1.3%}. The signs of these
An obvious question that arises from these coefficients are the opposite of what would be
results is whether there are identifiable concep-equired to argue that New Jersey’s minimum-
tual differences between the payroll data andwage increase led to a substitution of part-time
CK’s data that might lead to opposite-signed for full-time workers. Thus, the patterns of em-
estimates of the effect of New Jersey’s ployment change in CK’s data suggest that the
minimum-wage increase on relative employ- different results in the two data sets are not due
ment growth in that state. In this subsection, we
address several potential explanations for the
disparity in results generated by the two data 3°This assumes that hours of full-time and part-time
sources. workers remain unchanged. Alternatively, a change in the
hours of one of these groups could also cause a divergence
Employment vs. Hours-One possibility is o Iﬁs‘lyrit:rierz]stuhlfst;,\:g \(/j:rtassir?”ltﬁér if we exclude managers, as
.that the different estlmaf[ed employment eﬁeCtSin panel B of Table 1, gr if we look only at the sa%ﬁpléd
in the two data sets arise because CK surveynjverse of CK's data, as in panel C of Table 1. Katz and
numbers of employees, while we collected datakrueger (1992) report a similar result.
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to differing effects of minimum wages on em- test for its effects by looking at changes in hours
ployment and hours. worked. Moreover, a principle goal of
In contrast, the payroll data provide some minimum-wage research has been to test the
limited evidence that the minimum-wage in- competitive model of labor demand, and the
crease led to substitution towards part-timedirect implications of this model hold only for
workers. Using the subset of our data (52 ob-the number of hours worked. Thus, if our results
servations) for which we can compare numberfor hours are accepted, the conclusion is that
of workers and hours or FTE’s, the difference- raising the minimum wage reduces the amount
in-differences regression estimate (standard erof labor employed, which is the prediction of
ror) is 0.96 (0.70) for the number of workers, the textbook model. We recognize, however,
and —0.87 (0.57) for FTE’s. Of course, this that policy makers may have an independent
does not explain the difference between theinterest in minimum-wage effects on employ-
results from the payroll data and CK’s data ment, because of the political focus on the
(which indicate a shiftaway from part-time  potential job loss associated with a minimum-
workers). It does, however, suggest that ourwage increase.
evidence of negative minimum-wage effects for
FTE’s does not necessarily carry over to the Sampling Issues-Some participants in the
number of workers employed, although we recent minimum-wage debate have questioned
would caution that the evidence on number of the representativeness of our sample, suggesting
workers is based on a very small samiAe. that the difference in results from the two data
Nonetheless, aside from the pure replicationsources may reflect a flaw in our sampling pro-
aspect of this paper, we regard the hours effecteedure—in particular, the fact that some of the
as most pertinent to the study of low-wage labor observations were provided to us by the Em-
markets. Because the minimum wage is definedployment Policies Institute. As explained in de-
in hourly terms, it seems most appropriate totail in Appendix A, the original EPI sample was
drawn partly from franchisees in ti&hain Op-
erators Guidethat were headquartered in New
321t has also been suggested to us that the disparity inYork' New Jersey, or Pennsylvanla,_partly from
results might be driven by a difference in the way in which restaurants owned by other franchisees (head-
the two data sources treat undocumented workers. In parquartered elsewhere) that were identified infor-
ticular, if CK'’s telephone survey picked up undocumented ma"y, and partly from parent corporations

workers that were not included on our payroll records, then e :
the payroll data would overstate the disemployment effect (Wendy Sin partlcular). In all cases, the restau-

of the higher minimum wage to the extent that New Jersey Fants surveyed by the EPI were drawn from
employers substituted undocumented for documented work-zip-code areas in which one or two franchisees
ers in response to the minimum-wage increase. Although we(or a corporation) owned all of the restaurants in

are unaware of any direct evidence on the use of undocu-3 cpain in order to obtain a set of zip-code areas
mented workers in the fast-food industry, we are skeptical

of this explanation for two reasons. First, the relative em- W_'th CompIEte_ data that quld P_VOV'de a more
ployment increase in New Jersey indicated in CK’s data direct comparison of the variability of employ-
would require that—in relative terms—employers in New ment change between the payroll data and CK’s
Jersey substituted more than three undocumented workergjgtg. Subsequent to EPI's initial data collection,
for each documented worker in response to the minimum- s
wage increase. (The payroll data indicate a decline of aboutWe att_empte.d to Sur.vey all of the r(.emammg
one FTE in response to the minimum-wage increase, whileffanchisees in th&€hain Operators Guidehat
CK'’s data indicate an increase of at least two FTE’s, for a were headquartered in New York, New Jersey,
gross gain of three or more undocumented workers.) Secor Pennsylvania, as well as the remaining parent

ond, the biggest difference between the two data sources '?:orporations Given the differences that we
the greater employment decline in Pennsylvania in CK’s ;

data, rather than the greater employment increase in Ne\/\have hlghllghted thus far betwe_)en the full p"%y'
Jersey that would be expected if New Jersey's minimum- roll sample and CK'’s data, two issues regarding
wage increase led employers there to substitute undocuthe sampling arise. First, did the multistage
mh.emed fOthocunl“em‘?d ‘A]ﬁork?]rs- d'_:fif”a”Y' ”Otelthat ever if fashion in which the data were collected, and
this were the explanation for the different results, substitu- o . - )

tion of uncovered for covered workers in response to o the EPI data collection in particular, yield a final
minimum-wage increase would be consistent with the stan-S@mple that is nonrepresentative and biased in a

dard competitive model of low-wage labor markets. direction generating results most at odds with
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TABLE 7—ESTIMATES AND CHARACTERISTICS OFDATA FROM ALTERNATIVE SOURCES

Both sources,

consistent
Data collected by us Data collected by EPI universe
Franchisees All franchisees
Franchisees in Chain drawn from
Restaurants not in Operators  Chain Operators
comparable Chain Guideand Guideand
All to data All Operators parent parent
restaurants from EPl  restaurants Guide  corporations  corporations
(€] 2 (3 Q) (5) (6)
Pennsylvania observations 40 8 32 0 32 72
New Jersey observations 114 30 49 32 17 131
Mean (standard deviation) of
employment change
Pennsylvania —-1.0 2.3 3.0 — 3.0 0.8
(3.5) (1.2) (2.2) (2.2) (3.5)
New Jersey -1.0 1.9 2.1 2.1 2.2 -0.6
(3-3) (2.1) (2.7) (3.1 .7 (3.3)
Regression estimates of relative ~ —0.27 -0.33 -0.95 — -1.63 -0.74
employment growth, change  (0.53) (0.80) (0.63) (0.67) (0.42)
in employment in New
Jersey
Implied elasticity —0.09 -0.10 -0.29 — —0.49 -0.23
Regression estimates of relative —0.018 —0.055 —0.039 — —0.083 —0.043
employment growth, (0.041) (0.040) (0.041) (0.033) (0.030)
proportional change in
employment in New Jersey
Implied elasticity —0.10 —0.29 -0.21 — —-0.44 -0.23

Notes:Estimated coefficients from the regressions with controls included are reported, with standard errors in parentheses.
Standard deviations are based on random selection of one payroll period when multiple payroll periods were available.
Column (2) includes Burger King franchises in New Jersey and Pennsylvania and Wendy'’s franchises in New Jersey, which
are the types of restaurants in the data collected by the EPI that also appear in the data we collected.

CK’s findings? Second, given the circum- subset of the observations we collected that are
stances, what is the proper way to handle therepresented in the data collected by the EPI (by
subsamples? chain and ownership status), the differences in
Columns (1) and (3) of Table 7 provide a com- standard deviations are reversed, and the differ-
parison of the set of observations that we collectedence in disemployment effects is reversed in the
with the data collected by the EPI and supplied toproportional-change specification.
us. Two differences are apparent. First, the stan- Nonetheless, the comparison between col-
dard deviations of employment change in bothumns (1) and (3) might be read as consistent
Pennsylvania and New Jersey are somewhatvith the EPI having somehow selected a set of
higher in the data we collected. Second, theobservations in which the results were most
difference-in-differences estimates of the disem-discordant with CK'’s results. Should we then,
ployment effect of the minimum wage are smaller as some have suggested, discard the EPI data
in the data collected by us (with elasticities of and focus solely on the data we collected? In
—0.09 to—0.1) than in the data collected by the that case, the remainder of the sample (the data
EPI (with elasticities ranging from—0.21 to  collected by us) would be biased in the other
—0.29). Even in the data we collected, however,direction, as the estimates in column (1) might
the standard deviation is well below that in CK’s suggest. Note, in particular, that the Pennsylva-
data, and the point estimates of the minimum-nia observations are roughly divided between
wage effect are negative. In addition, as can becolumns (1) and (3), so that the bias in the
seen in column (2), if we restrict attention to the sample not included in the EPI data could be as
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large as that in the data collected by the BPI. franchisees identified informally. In columns
Indeed, because we supplemented the EPI dat&) and (5) of Table 7, we present the results
by attempting to collect data from the remainder separately for these two subsets of observations.
of the franchisees listed in th@hain Operators  There are three things to note. First, the restau-
Guideand the parent corporations, only the full rants in Pennsylvania were all owned by a fran-
sample is representative of the universe of fast-chisee who was drawn from thHeuide. Given
food restaurants in the appropriate chains in thethat the main difference between the payroll
relevant geographic areas. Thus, the proper redata and CK’s data was in the Pennsylvania
sponse to concerns over bias associated with theample, this fact casts doubt on the importance
nonrepresentativeness of data collected by thef non-Guidefranchisees in explaining the dif-
EPI is not to discard the EPI data, but rather toferent results. Second, the mean employment
base the analysis on the full payroll data change in the New Jersey stores from franchi-
sample—including those observations collectedsees identified through other means was virtu-
by the EPI. This, of course, is the sample weally identical to the mean employment change
have analyzed throughout the papér. for those identified through th@uide(although

The only legitimate objection to the validity the standard error was higher). Third, the esti-
of the combined sample is that some observaimated disemployment effect of the minimum
tions added by the EPI were not drawn from thewage in the subset identified through Beide
Chain Operators Guideput rather were for is actually larger than that estimated using the

EPI subsample as a whole, although this result
is based on a small sample.

33T_his is especially true if the EPI, in its initial data- Nonetheless, in column (6) we report results
gggicsgopatgﬁ;"j\;eedr;gf’u”tere‘j roughly the same nonre- - nhining the observations we collected with the

34 Note also that the issue of the larger standard errors inSUbS€t of observations collected by the EPI that
the subsample we collected, which has been raised in aeither were from franchisees listed in tBdain
polemical essay by John Schmitt (1996), is essentially aQperators Guideor were obtained from a parent
‘red herring.” Given that the EPI sample was drawn from orporation (Wendy’s); this is a sample drawn
areas where one or two franchisees (or a corporation) owne . . .
all or most of the restaurants (and thus was nonrandom), thjom a well-defined, Vahd_umverse of reStau_ramS
greater uniformity of employment changes in the EPI sam- in the relevant geographic area. These estimates
ple should not be surprising, and the statistical tests per-reveal disemployment effects of the minimum
formed by Schmitt—regarding whether the two subsampleswage very similar to those reported in earlier ta-

are random samples of the same population—are uninfor- . . .
mative. This point is reinforced by the fact that the repre- bles, with a negative employment effect that is

sentation of chains in the two samples is very different, Significant at the 10-percent level in the change-
because the data on all company-owned restaurants in dn-levels specification, and a negative but insig-
chain arrived together. Thus, for example, the data collectednificant effect in the proportional-change

by the EPI include no Roy Rogers company-owned restau- At ; ; i
rants, whereas these constitute 99 of the 154 restaurants iﬁspi%fggtlon' In both cases the implied elasticity

the data we collected.

The other issue Schmitt discusses is the evolution of
estimates through the early drafts of this study. This also Response Bias-The previous discussion ad-
seems to us to be a nonstarter. Although the earliest drafijressed the potential nonrepresentativeness

received a lot of attention because of the minimum-wage . .
debate at the time, it was a preliminary version (and so stemming from the sampllng procedures. A sec-

labeled), and the estimates have changed because of corre@Nd iSSL}e related to representativeness of the
tions and additions to the data, changes in the definition ofsample is whether response bias led to an over-
variables, and more generally responses to comments angepresentation in the full payroll sample of res-

advice from colleagues. ;
Given the possible nonrandom nature of the two separatetaurants for which actual employment Changes

sets of data, we also estimated the basic models including aﬁjewated most from_ CK’s resullts (e.g., the sub-
EPI dummy. In the change-in-levels specification, we getanSet of restaurants in New Jersey that had the
estimated coefficient on the New Jersey dummy-@£.62, sharpest employment declines); this could oc-
with a standard error of 0.41; the coefficient (standard error) oy, for example, if the owners of these restau-

on the EPI dummy is 0.55 (0.54). In the proportional-change p e
specification, the estimated coefficient of the New Jerseyrants were more motivated to participate by

dummy is —0.035 (0.030), and that of the EPI dummy is SUPPlying data. By_ comparing the results from
0.029 (0.039). the payroll data with those from the sampled
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TABLE 8—CARD/KRUEGER DATA vs. PAYROLL DATA, DIFFERENCEIN-DIFFERENCESESTIMATES OF MINIMUM -WAGE EFFECTS
ON NONMANAGEMENT EMPLOYMENT, SUBSAMPLE WITH COMPLETE DATA IN THE PAYROLL DATA

Estimate of minimum-wage effect on relative
employment in New Jersey:

New Jersey dummy,

New Jersey controls for chain Implied Number of Adjusted
dummy, no controls and ownership elasticity observations R?
1) (2 (3 4 (5)
Card/Krueger data: 4.81 4.43 1.23 84 0.085
(1.86) (2.13)
Payroll data: —0.58 -0.72 -0.23 133 0.433
(0.54) (0.45)

Notes: The elasticities are computed at the sample means, using the regression estimates in column (2). Only the closed
restaurants common to both samples are included in this table.

universe of CK’s data, we have eliminated any remains positive and statistically significant; the
biases associated with differential response patregression estimate of relative employment
terns across zip-code areas, chains, or ownergrowth in New Jersey (with controls) is 4.43.
ship type. Indeed, as noted in Section Il, we Turning to the payroll data, the regression esti-
have sampled from the subset of restaurants irmate with controls is—0.72. This evidence
CK'’s data for which the estimates show larger indicates that nonrepresentativeness of respon-
employment gains resulting from New Jersey’'sdents in our sample within zip-code/chain/
minimum-wage increase than in their total ownership groups is not the source of the
sample. differences between our results and those ob-
However, it is still possible that there is tained by CK3®
nonrandom representation of respondents Another way to address the nonresponse
within zip-code/chain/ownership groups. To issue is to ask how different the employment
address this concern, we first compare resultchanges would have to be in the restaurants
from the payroll data and CK'’s data for the for which there are no payroll data in order to
cells in which the payroll data include infor- generate CK'’s result. There is no precise way
mation on all restaurants in the cell, so thatto answer this question, because our data are
the restaurants surveyed by CK are also in-not a strict subset of CK’s sample. However,
cluded in the payroll data. For these zip-code/as we pointed out in Table 1, there is no
chain/ownership groups, we can think of indication from CK’s data that we sampled
CK’s data as representing a random sample ofrom zip-code/chain/ownership cells in which
restaurants, and our data as providing data omelative employment growth in New Jersey
the complete universe. Thus, any deviationswas lower. In fact, according to CK’s data,
in these subsamples of the two data sourcegmployment growth in the nonsampled uni-
cannot be attributed to response bias in theverse was actually lower in New Jersey and
payroll data>® higher in Pennsylvania than in the sampled
The results are reported in Table 8. Theyuniverse, suggesting that, if anything, the
indicate that in the CK data represented in thesample we drew understates the relative em-
complete data subsample of the payroll data, theployment losses in New Jersey.
estimated minimum-wage effect for New Jersey

36 The payroll sample in Table 8 excludes two restau
35 This subset of our data may still include restaurants rants that closed but that did not appear in CK’s data, in
that were most motivated to participate, but because theorder to make the two samples as consistent with each other
same restaurants are represented in the corresponding unas possible for this comparison. However, the same quali-
verse from which CK’s subset is drawn, the differences tative conclusion holds if we include all closed restaurants,
between the estimates using our data and those using CK'although the estimated minimum-wage effect for the payroll
data cannot be attributed to this nonrandomness. sample is then smaller.
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With respect to concerns about response biaglata and in the ES-202 data that CK analyze in
within zip-code/chain/ownership cells, the best their Reply?°4*
we can do is to show how large the nonresponse
bias would have to be under a given set of Summary—Summing up, we cannot point to
assumptions to generate CK'’s results. For ex-any compelling reason to expect systematically
ample, if we assume that the sample framedifferent estimates of employment growth in
listed in Table 1 in CK'’s article is the appropri-
ate universe for the payroll data, we can com-
pute this potential nonresponse bias under the 400f course, these latter differences could also be due to

fl'_'rthe_r assumption tpat t_here WaS no res_ponsghe representation of different chains in CK’'s ES-202 data
bias in CK’s survey’’ Using this method im-  set used in their Reply (Card and Krueger, 2000). CK note
plies that nonrespondents to the payroll surveythat for confidentiality reasons they are unable to confirm
in New Jersey would have had to report an that the)l/| useg _exeri]ct‘Iy the‘ fo?r cr:jains f(;ohm _Which the data
) were collected in their original study, and their text suggests
employment change of 0.8 FTE's to ,make thethat they have included additional chains.
payroll data for that state match CK’s daify; “LIn their Reply (Card and Krueger, 2000), CK also
this size response bias seems possible and isrgue that our sample is not representative because it has a
well within the standard deviation of employ- disproportionately high fraction of Pennsylvania restaurants

; that reported their data in biweekly periods, “leading to a
ment Changes Ig the pal‘erI.I sufr}vey. In Contra.St’faster measured employment growth in that state” (p. 1398).
restaurants in Pennsylvania that were not In'However, there is no factual basis of which we are aware for

cluded in the payroll data would have had to asserting that this fraction is disproportionate relative to the
report an employment decline of 9.0 FTE’s in sampled universe (and hence no basis for the claim that the
order to make the average employment Changénigher fraction in Pennsylvania than in New Jersey leads to

. ) . “overstatement” of employment growth in Pennsylvania); in
in the payroII data match CK’s dafa.Puttmg particular, CK have no information on the payroll period

thgs_e together indicate; that, in order for theysed by the restaurants in the sampled universe in either
minimum-wage effect in the payroll data to their telephone survey or the ES-202 data (which refer only
match CK’s results, the restaurants not includedto the payroll period that includes the 12th of the month).

in the payroII data would have had to have Thus, although CK _haye succeeded in |dent|fy|ng a restau-
rant-level characteristic that reduces the estimated disem-

shown a relative employrpent Increase n NeWponment effect (like many of the other sensitivity analyses
Jersey of nearly 10 FTE's in response to thewe report), they have not provided any evidence that this
minimum-wage increase. Such a large overallcharacteristic helps to explain the differences between our
response bias, in our view, is so implausible thatPayroll data and their telephone survey data.

. - In addition, CK report in their Reply (p. 1411) that the
the claim that nonrepresentativeness of Ournegative estimate of relative employment growth in New

data—which CK emphasize "_1 their Reply jersey becomes positive if one particular franchisee (with
(Card and Krueger, 2000) to this Comment— 26 restaurants) is dropped from the sample. They argue that

explains the differences between the resultsany conclusion about the growth of average payroll hours

from the paym" data and their telephone survey'” the fgst-food industry in _New Jersey_relative to Pennsyl-
vania hinges on the experiences of this one restaurant op-

seems quite dub|ous_ tF’ us, althoth It COL_'Id erator” (p. 1409). We fail to see why one would expect the
account for a nonnegligible share of the consid-data from each individual franchisee (or any other narrow
erably smaller differences between the relativesubset of the data) to be “representative.” Moreover, they
employment gI’OWth estimates in the paer” have |_nexp||cab|y based th|s_ conclusion on a regression
excluding the controls for chain and ownership. When these
controls are included, the contrast is much less sharp, with
the estimate changing from-0.66 in the full sample to
37 CK’s table puts the sample frame size at 364 restau —0.37. Finally, one can just as easily identify franchisees or
rants in New Jersey and 109 in eastern Pennsylvania. owners that when excluded increase the estimated disem-
%8 This is the solution to 0.5= 0.1- (159/364)+ g - ployment effect. For example, excluding one particular
(205/364),where g is employment change in the New Burger King franchisee with 13 restaurants in New Jersey
Jersey restaurants not included in the payroll data, and 0.1 igrom the sample raises the estimated effect (standard error)
the mean employment change in New Jersey in the payrollto —0.81 (0.42), while dropping all of the Roy Rogers
data. (See Table 3.) company-owned restaurants raises it10.84 (0.55); when
39 This is the solution to-2.5 = 1.0 (71/109)+ h - both are dropped the point estimate rises-tb.19 (0.59).
(38/109),whereh is the mean employment change in the But without a compelling a priori reason to drop any of
Pennsylvania restaurants not included in the payroll data,these subsets of observations, emphasizing the results with
and 1.0 is the mean employment change in Pennsylvania ira particular subset of observations dropped is just a data-
the payroll data. (See Table 3.) mining exercise.
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New Jersey and Pennsylvania in the two dataseries on establishment employment. Unfortu-
sources. Rather, we think that there is simply nately, however, the BLS does not produce em-
considerable measurement error in CK’s data,ployment counts specifically for fast-food
attributable to the design of their survey. In restaurants, but instead provides numbers on
contrast, our data should accurately reflect theemployment in all eating and drinking places
actual quantity of labor employed at each res-(SIC 58); these data are available at the na-
taurant in each survey period. Of course, if thetional, state, and county levét.

measurement error in CK’s data were random, it The BLS data on employment growth in eating
would not bias the estimated employment ef-and drinking establishments from February—
fect, as the measurement error is in the depenMarch to November—-December 1992 (in each
dent variable. There are two possibilities. One iscase averaging over the two months) are shown in
that the measurement error in CK'’s data is ran-Table 9, along with similar figures for the preced-
dom, but it is so severe that this large-sampleing and following years and the comparison fig-
result simply does not hold in the relatively ures on the percentage changes in employment
small samples considered. Because the Pennsyfrom CK’s data and the payroll dataThe first set
vania sample in both data sources is ratherof columns in panel A presents state-level data
small, and much of the difference between theseparately for New Jersey and Pennsylvania from
two data sources arises for Pennsylvania, it isthe BLS-790 program. The second set of columns
entirely possible that random measurement ershows the same data from the ES-202 program,
ror in CK’s data is the culprit? while the third set of columns includes only those

The second possibility is that the measure-Pennsylvania counties covered by CK’'s d&ta.
ment error is not random. Although we have no Technically, both the BLS-790 data and the ES-
explanation for systematic bias in CK's data, 202 data are based on unemployment-insurance
the histograms in Figures 1 and 2 are consistentax records through the first quarter of 1995. How-
with both of these possibilities: the variance of ever, there are differences between the two data
employment change in CK’s data is consider-sources that reflect technical adjustments to the
ably greater than that in the payroll data (andBLS-790 data to make them more comparable
other properties of their data are consistent withover time. In this respect, the BLS does not
relatively severe classical measurement error)consider the ES-202 data to provide valid time-
and the central tendencies of employmentseries data, so the BLS-790 data on employment
change in the two data sources are different,
with a particularly strong indication that CK's
survey results overstate the employment decline 43 athough monthly data exist for each of these geographic
in Pennsylvania. levels of disaggregation, the BLS only publishes employment
data on eating and drinking places at the national level. State
data from the BLS-790 program are available via the Internet,
while state and county data from the ES-202 program are
. . . available upon request from the BLS.

Given the substantive differences between 44The results in this section are qualitatively similar
the two data sources in the estimates of mearusing the change from February to November, the months
employment growth in New Jersey and Pennitof sk no% of 60 Ja o e byl e e,
Syl\./ama. over the February-to-November 1992Which each restaurant was located, we could not use that
period, it would be useful to compare these information to define the sample frame for the payroll data.
estimates with either sample-based estimates owore recently (and in their Reply [Card and Krueger, 2000] to
administrative records from standard govem_our_paper), they indicated that the Pennsylvania restaurants in
ment data-collection programs. The most ObVi-the'r sample came from 7 counties: Bucks, Chester, Lack-

! . . awanna, Lehigh, Luzerne, Montgomery, and Northhampton.
ous source of data in this regard is the BLS However, in their Reply CK also report results adding 7

additional Pennsylvania counties, including the city of Phila-
delphia, to their sample. We would note that in the regression
420f course, if the measurement error in CK’s data is estimates with the establishment-level ES-202 data that they
random, then the evidence of positive employment effects inreport in Tables 2 and 3 of their Reply, it is only when these 7
their data would be even stronger in the absence of mea-additional counties are added that the few marginally signifi-
surement error, because the reported standard errors areant (and 2 more significant) positive employment effects
inflated because of the measurement error. arise.

V. Alternative Evidence
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TABLE 9—ALTERNATIVE ESTIMATES OF EMPLOYMENT GROWTH IN EATING AND DRINKING PLACES, PERCENTAGE CHANGES

A. BLS Data
ES-202, February—March to
November—December, total New
BLS-790, February—March to ES-202, February—March to  Jersey, and 7 Pennsylvania counties
November—December, total state  November—December, total state in Card/Krueger data
Year New Jersey Pennsylvania Difference New Jersey Pennsylvania Difference New Jersey Pennsylvania Difference
1991 5.2 2.7 25 3.8 3.0 0.8 3.8 2.7 11
1992 6.0 4.9 11 5.1 5.1 0.0 5.1 4.8 0.3
1993 6.6 43 2.3 6.8 4.6 2.2 6.8 6.1 0.7

B. Card/Krueger Data

Card/Krueger data, nonmanagemefard/Krueger data, nonmanagement
Card/Krueger data, total employment employment employment, sampled universe

New Jersey Pennsylvania Difference New Jersey Pennsylvania Difference New Jersey Pennsylvania Difference

1992 FTE's 2.3 -9.8 12.1 2.7 -12.4 15.1 3.3 -13.4 16.7
1992 employees 0.6 -6.7 7.3 0.8 -75 8.3 0.6 -8.1 8.7

C. Payroll Data, Using Averages
Payroll data

New Jersey Pennsylvania Difference

1992 FTE’s -0.5 5.1 —5.6

Note: Percentage employment growth across all establishments is reported.

growth might be regarded as more reliable for this(reported in panel C). Most strikingly, the BLS
analysis. data do not show the sharp employment decline
Focusing on 1992, there are two things of in Pennsylvania that is exhibited in CK’s data;
note. First, the difference between employmentthis decline in Pennsylvania is the most notice-
growth in New Jersey and Pennsylvania is quiteable difference between CK’s data and the pay-
small over the February—March to November—roll data. These differences between the BLS
December period, and in two of the three datadata and the fast-food data suggest that move-
sources, New Jersey shows slightly fasterments (which may be seasonal) in the non-fast-
growth than Pennsylvania—a fact that, at first food component of the eating and drinking SIC
glance, might be taken to be more consistentdominate those in the fast-food componéht.
with CK’s data than with the payroll daf§.  This, in turn, suggests that the data on eating
However, the second point to note is that in and drinking places are not particularly infor-
neither state are the employment growth figuresmative with regard to the reliability of either
in the BLS data close to those in CK’s data CK’s data or the payroll dat¥
(reported in panel B), or in the payroll data

47 According to the 1992 Census of Retail Trade, estab

46 |f we instead use data on December-to-December em lishments classified as refreshment places where customers
ployment changes, which would eliminate seasonal differ- order and pay at the counter but with inside seating (of
ences between the fast-food and non-fast-food componentsvhich fast-food restaurants are only a part) comprise about
of the restaurant industry, the New Jersey-Pennsylvania20 percent of all eating and drinking establishments in New
employment growth differences over 1992 ar@.7 for the Jersey and Pennsylvania.
BLS-790 data, 0.1 for the ES-202 total state data, and 0.9 “®At an early stage of this research, we explored the
for the ES-202 data restricting the Pennsylvania data to thepossibility of matching the establishment-level ES-202 data
counties covered by CK’s data. Thus, in this case the morewith CK’s establishments to compare employment levels
reliable BLS-790 data indicate slower employment growth and changes (the ES-202 data have no information on
in New Jersey. hours). However, our request for access to these data for this
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Nonetheless, the BLS employment data for eat-fect, and the coefficient is statistically significant
ing and drinking places are of independent interestat the 5-percent level in the specification in which
because they provide an alternative estimate othe change in the state unemployment rate is not
minimum-wage effects for an industry where suchincluded as a control variable. In the third and
effects might be sizable. A better test than a sim-fourth columns, we use December-to-December
ple comparison of employment growth for one changes, thereby removing the seasonal variation
year is one that allows for state-specific differ- in the data. In this case, the estimated coefficient
ences in employment growth. CK’s statistical ex- on the minimum-wage variable is negative and
periment, by focusing on employment growth statistically significant at the 5- or 10-percent level
over a single period, precludes an analysis of thisn both specifications, with estimated elasticities
type, a point emphasized by Daniel S. Hamermesltlose to what we obtain from the fast-food em-
(1995). A simple version of this test comes from ployment data.
comparing the difference in employment growth  In the bottom panel, we repeat the analysis with
between New Jersey and Pennsylvania in 1992he ES-202 data, with the results using all of
with the differences in the surrounding years. In Pennsylvania shown in columns (1) and (2) and
particular, for each of the three data series in panethe results using the 7 Pennsylvania counties cov-
A of Table 9, the differential between New Jersey ered by CK'’s survey shown in columns (3) and
and Pennsylvania employment growth was lower(4)>° The coefficient estimates using total em-
in 1992 than in either 1991 or 1993, suggestingployment changes for each state are quite similar
that New Jersey’s increase in the minimum wageto those in the upper panel, with the coefficient on
slowed relative employment growth in this sec- the minimum-wage variable negative and statisti-
tor** The more basic point is that because em-cally significant at the 5-percent level in the spec-
ployment growth in New Jersey was higher thanification excluding the unemployment rate, and
in Pennsylvania in 1991 (and in 1993), CK’s ex- negative and statistically significant at the 10-
periment of comparing employment growth in the percent level in the specification including it. The
two states in 1992 may not be a particularly goodestimated coefficient on the minimum-wage vari-
one, since the treatment group (New Jersey) andble is also negative when the Pennsylvania sam-
control group (Pennsylvania) obviously have ple is restricted to the 7 counties covered by CK'’s
other differences apart from the imposition of the sample, although in this case, the minimum-wage
minimum-wage increase in the treatment group. effect is smaller and is not statistically significant

We also subjected the BLS data to a morewhen the unemployment rate control is included
formal test by regressing the annual percentin the regression.
change in employment in each state from 1982 to Taken as a whole, it is our view that the BLS
1996 on the percent change in the minimum-wagedata on employment at eating and drinking
level in each state/year. These results are shown iplaces neither confirm nor reject our findings
Table 10. In the first two columns of the top panel, from the payroll data that the New Jersey
we use annual observations on the February-minimum-wage increase appears to have re-
March to November-December employmentduced fast-food employment in that state. The
change in each state as measured by the BLS-79BLS data do, however, provide complementary
data. In both cases, the estimated coefficient on the
minimum-wage variable indicates a negative ef-

S0 This analysis can be problematic with the ES-202
data, owing to a break in the series in January 1991. In
particular, a change in reporting methods by payroll pro-
purpose was not granted. We understand that new guidecessing firms led to a large downward correction to the
lines have been developed under which the establishmentuniverse employment counts for establishments using such
level ES-202 data will be made available to researchers, bufirms. Historical adjustments were made to the BLS-790
that matching on an establishment basis would still not bedata to account for this change; however, no historical
permitted. revisions were made to the ES-202 data (American Statis-

49 We also find this result when we expand the number of tical Association, 1993). This has no effect on the February—
Pennsylvania counties to include all 19 counties for which March to November—December changes, but will affect the
at least part of the county was in one of the zip-code areaschange from December 1990 to December 1991. For this

included in the original CK data set and thus in which a reason, we present only estimates for the February—March
restaurant in the payroll data could have been located.  to November-December changes.
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TABLE 10—REGRESSIONESTIMATES OF MINIMUM -WAGE EFFECTS ONEMPLOYMENT GROWTH
RATE, EATING AND DRINKING PLACES IN NEW JERSEY AND PENNSYLVANIA

A. Using BLS-790 Data

Percent change
February—March to

Percent change
December to

November—December December
Variable 1) 2 3) (4)
Minimum wage (percent -0.18 -0.15 -0.21 -0.15
change) (0.09) (0.10) (0.07) (0.08)
New Jersey —-0.08 —0.05 —0.08 —-0.04
(0.94) (0.95) (0.79) (0.77)
Change in unemployment rate — -0.32 — -0.55
(0.47) (0.37)
Constant 5.77 5.62 2.58 2.33
(0.70) (0.74) (0.59) (0.60)
R? 0.13 0.15 0.23 0.29

B. Using ES-202 Data

Percent change
February—March to
November—December,

Percent change
February—March to
November—December,
New Jersey and
7 Pennsylvania

total state counties
Minimum wage (percent —0.20 —0.16 —0.16 -0.11
change) (0.08) (0.09) (0.09) (0.10)
New Jersey 0.01 0.04 0.21 0.25
(0.81) (0.81) (0.96) (0.96)
Change in unemployment rate — —0.43 — —0.49
(0.39) (0.46)
Constant 5.90 5.70 5.57 5.34
(0.60) (0.62) (0.71) (0.74)
R? 0.21 0.24 0.10 0.15

Notes: The sample period is 1982-1996. The results were insensitive to correcting for
first-order serial correlation. Standard errors are in parentheses.

evidence that minimum-wage increases reduceNew Jersey minimum-wage increase led to an
employment in the restaurant industry. increasein full-time-equivalent employment at
fast-food restaurants in New Jersey relative to
the Pennsylvania control group, the payroll data
indicate that the minimum-wage increase led to
This paper describes our reevaluation of thea declinein fast-food FTE employment in New
findings from Card and Krueger's New Jersey- Jersey relative to the Pennsylvania control
Pennsylvania minimum-wage study. Using datagroup. The direct replication analysis with the
from administrative payroll records for a sample payroll data yields an elasticity of-0.21 to
of fast-food restaurants that most likely overlaps —0.22, while additional sensitivity analyses
extensively with CK’s sample, our analysis re- widen the range of estimated elasticities to lie
veals two findings. First, the data collected by generally between-0.1 and—0.25.
CK show much greater variability in employ-  How should this evidence be interpreted, es-
ment change than is observed in the payrollpecially in light of Card and Krueger’s previous
data, with the patterns of differences consistentwork? Their results using the telephone survey
with rather severe measurement error in CK'sdata always indicate positive effects of mini-
data. Second, whereas CK’s data imply that themum wages on labor demand. These estimated

VI. Conclusions



VOL. 90 NO. 5 NEUMARK AND WASCHER: MINIMUM WAGE AND EMPLOYMENT, COMMENT 1391

effects are significant for many specifications, raise serious doubts about the conclusions CK
although not for all of them? Our reevaluation drew from their data, and provide a reasonable
of the New Jersey-Pennsylvania experiment us-basis for concluding that New Jersey’s mini-

ing the payroll data generally indicates negativemum-wage increase reduced fast-food employ-
effects of minimum wages on labor demand. ment in these chains in New Jersey relative to
Again, the estimated effects are significant for the Pennsylvania control group. Combined with

some specifications and subsamples, but by ndhe new evidence from the ES-202 data that
means for all of them. Is it possible to conclude CK present in their Reply, we think we can be

that the two alternative data sets lead to themore decisive in concluding that New Jersey’s
same conclusion? In our view, this is an unten-minimum-wage increase did nadise fast-food

able position. employment in that state.
The fundamental question, although one
not easily subjected to statistical analysis, is AprPENDIX A: THE PavyroLL DATA

whether the qualitative conclusions that Card
and Krueger drew from the New Jersey- This Appendix provides a detailed discussion
Pennsylvania minimum-wage experiment of the payroll data collected from fast-food res-
would have been much different had their taurants in New Jersey and Pennsylvania. The
analysis been based on the payroll data, rathedata were provided by franchise owners and
than on the telephone survey data. They stateaorporate administrators in zip codes and res-
that they found “no evidence that the rise in taurants—distinguished by chain and owner-
New Jersey’s minimum wage reduced em-ship—represented in CK’s data. A subset of the
ployment at fast-food restaurants in the state,”data collected at the beginning of this project
that “the increase in the minimum wage in- was gathered by the EPI, and then forwarded to
creased employment,” and that their findingsus. Specifically, the EPI collected data on 72
“are difficult to explain with the standard Burger King and Wendy’s franchises, and nine
competitive model” (p. 792). We regard the company-owned Wendy's restaurants, in CK'’s
payroll data as most consistent with the threezip-code area%?> Subsequently, we took over
opposite conclusions. the data-collection process and gathered all of
Having argued that the payroll data provide athe remaining data, on an additional 154 restau-
qualitatively different answer from CK’s survey rants, for a total sample of 235.
data, the question that remains on the table is The sample drawn by the EPI was from fran-
what conclusion we should draw regarding chisees listed in th€hain Operators Guideas
what actually happened to employment in thewell as from other franchisees or corporations
CK-surveyed fast-food chains as a result of operating in New Jersey or the relevant areas of
New Jersey’s minimum-wage increase. We Pennsylvania for which the EPI was able to gather
have not focused on CK’s methods of analysis,information. The EPI drew its sample with the
which have drawn negative reactions from oth- simple goal of comparing the payroll data sup-
ers (e.g., Hamermesh [1995] and Welch plied by the franchisees with CK’s data. Accord-
[1995]), although our impression of the data ing to the EPI's Executive Director, Richard
presented in CK’'s Reply (Card and Krueger, Berman, the motivation for doing so came from
2000) is that they raise some questions about thénspection of data provided to them by CK and
validity of the assumptions needed to interpretcuriosity regarding the sometimes large employ-
the difference-in-differences estimates as a natment changes apparent for restaurants in CK’s
ural experiment. Nonetheless, even under thedata along with the vagueness of the employment
premise that the geographic proximity of the questions in CK'’s survey; importantly, the impe-
samples renders all other things equal, we be+us for the study did not come from any restaurant
lieve that, in the final analysis, the payroll data owner either offering data or encouraging the EPI

51In their paper, 39 percent of the estimates are signif ~ 52We originally analyzed the earliest data collected by
icantly greater than zero at the 5-percent significance level,the EPI (which did not yet include the company-owned
and an additional 22 percent are significantly greater thanWendy’s restaurants) in a draft written in March 1995
zero at significance levels between 5 and 10 percent. (Neumark and Wascher, 1995).
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to solicit date2® The EPI first collected data from identified franchisees that had restaurants in any
franchises in New Jersey, and subsequently fronof the four chains covered in CK’s data and that
franchises in Pennsylvania. They requested paywere headquartered in Pennsylvania, New Jer-
roll data on hours worked by nonmanagementsey, or New York; while in principle a franchi-
employees for the pay periods spanning the datesee located in any state could have outlets in
for each wave of CK’s survey; these data wereNew Jersey or Pennsylvania, it was impractical
supplied on a weekly, biweekly, or monthly basis to survey franchisees in all other states, and we
depending on the employer, and in the former twoassumed that we would cover most outlets by
cases sometimes for more than one payroll periodurveying these three states. We initially faxed a
between the relevant dates. CK'’s data set does ndetter to each franchisee. Following the ques-
include a unique restaurant identifier (such as artions the EPI used initially, we requested pay-
address), and so the EPI was not able to match upoll data for the pay periods spanning the dates
and compare data for individual restaurants. How-for each wave of CK’s survey’ The letter
ever, the CK data set does include the first threementioned the EPI as well as CK’s study, since
digits of the zip code (the zip-code sectional area)some preliminary conversations with restaurant
in which each surveyed restaurant is located, enowners indicated that most knew about both the
abling some matching of units by location. The EPI and the “New Jersey-Pennsylvania study”
EPI attempted to identify some zip-code areas inor the “Princeton study.” We felt that mention-
which data could be obtained from all franchised ing the EPI would maximize the likelihood that
restaurants in a chain, in order to obtain a set offranchisees would participate, although we rec-
zip-code areas in which all of the restaurants in-ognize that it has raised the potential problem of
cluded in CK’s data set also appeared in the payresponse bias, an issue we address in the main
roll data set. This was based on information body of the paper. Since many owners seemed
supplied by franchisees, sometimes relating tofamiliar with this debate, however, there was no
franchise agreements that might specify, for ex-way to request the data in a vacuum. Finally, of
ample, that one or two franchisees had all fran-course, we wanted to maintain comparability
chises in the regiorf The “complete data” with the original data collected by the EPI.
subsample analyzed separately in some parts dilonetheless, we acknowledge that data col-
the paper consists of data on franchised outlets inected from an external source would be desir-
zip-code/chain pairs in which we have all restau-able, assuming that such data were of sufficient
rants; these data, which were all collected by thequality. A sample of the initial letter, which
EPI, cover Burger King franchises in both states,came from the first author on Michigan State
and Wendy’s franchises in New Jersey. This sub-stationery, is attached as Appendix B.
sample also includes data on Wendy's and Roy We used a strategy—chosen at the out-
Rogers company-owned restaurants—the formeset—of making at least four attempts to elicit
collected by the EPI, and the latter by us. data from each franchisee, including a tele-
In order to collect data on all of the types of phone follow-up to each fax, and additional
restaurants represented in CK'’s data, even whetelephone calls and faxed letters, unless the
we could not get all restaurants in a chain/ franchisee clearly indicated that they would not
ownership/zip-code cell, we conducted a sup-supply the data or informed us that they had no
plementary data-collection effort relying solely outlets in the zip-code areas (in Pennsylvania)
on theChain Operators Guiddn particular, we  covered in CK’s data. In the initial letter, we
asked the respondents to supply us with data for
as many payroll periods as possible in February

53 personal communication, December 2, 1997, and November of 1992, especially including the

>4When we collected the additional data, we also
checked that no other franchisee reported restaurants in a
chain and zip-code area for which we had been told we had  °° The data-collection effort focused on current franchi
complete coverage of restaurants. In only two cases did asees in the zip-code area, who were asked to supply data on
contradiction arise (for Burger King franchises in two Penn- all restaurants in operation at the time of CK’s study (as
sylvania zip-code areas), and we removed these two zip-were the corporations). Below, we discuss information on
code/chain pairs from the subsample classified as havingranchisees that may have been operating at the time of
complete data. CK’s study but subsequently closed.



VOL. 90 NO. 5 NEUMARK AND WASCHER: MINIMUM WAGE AND EMPLOYMENT, COMMENT 1393

last payroll period in each month, if the payroll cept for the Roy Rogers company-owned
period was other than monthly. (February cov- restaurants, the data in the complete data sub-
ers most of the period spanned by the first wavesample were collected by the EPI; almost all of
of CK’s survey, and most of their data in the the rest of the data were collected by us. With
second wave come from November.) Becausehe exception of the observations collected by
we cannot uniquely identify the restaurants in the EPI on franchisees not in tl@&hain Oper-
CK'’s data set, this is the closest we can come toators Guide this sample is one drawn from the
matching up the time frame covered in the two universe of company-owned restaurants and
data sources. The hours data were converted téranchisees that appear in t@aiide.This raises
a weekly basis, and divided by 35 to obtain aa few issues.
measure of full-time-equivalent (FTE) employ-  The first concerns the universe of franchisees
ees. This parallels CK'’s procedure of obtainingincluded in theChain Operators Guidelnfor-
data on numbers of full-time and part-time em- mation obtained from the publisher of this guide
ployees, and weighting part-time workers by indicates that while it may not attain universal
one-half to estimate FTE employment. We re- coverage of all chain restaurants, coverage is
quested data on hours rather than number ofikely very high, although franchisees must
employees because initial explorations with have at least three units to be includ&dn
franchise owners revealed that hours dataaddition, while listings in restaurant associa-
were easier to obtaif. In the main body of the tions are one source of information for the
paper, we discuss issues arising from the possiGuide,inclusion in the guide is not specifically
ble noncomparability of the two measures of related to membership in a lobbying organiza-
employment. tion, payment of any fees, etc. Based on this
Overall, the two data-collection efforts re- information, we see no reason to believe that the
sulted in 45 franchisees, of which 25 responded,sample drawn from th€hain Operators Guide
with 17 supplying data and eight indicating they introduces any particularly important biases, es-
had no outlets in the zip-code areas in which wepecially as regards differences between restau-
were interested. Of the remainder, nine declinedrants in New Jersey and Pennsylvania.
to supply data, and 11 did not return repeated The second issue is the influence on our re-
messages or respond to faxésThe payroll
administrator at each of the parent corporations
was also contacted, to attempt to obtain data on— . . — . .
nits from the corresponding chains. This is consistent with

company-owned restaurants. Roy Rogers anividence reported in the paper that we have data on more

Wendy's _supplied data, while Burger King and company-owned restaurants in these chains than do CK.
KFC declined to do so. 59\We provide the following quotations from a letter

In the final analysis, the two data-collection from the Associate Editor of th&uide dated January 10,
efforts yielded data on either all franchised res-12°7:
taurants or all company-owned restaurants in a
chain for 24 zip-code/chain/ownership combi-
nations (7 in Pennsylvania and 17 in New Jer-
sey) and data on some restaurants for an
additional 25 zip-code/chain/ownership combi-

Our ultimate goal is 100% coverage of the chain
restaurant industry .... Prospective companies are
identified from a variety of sources, including res-
taurant association membership lists, wholesaler
customer lists, industry trade reading, and Internet

nations, for a total of 235 observatiorSEx-

56 Conversations with franchise owners and controllers
indicated numerous reasons to maintain hours records,
including: the ability to document hours worked by individ-
uals to resolve pay disputes; tracking overtime; document-
ing compliance with hours restrictions on minors; and
monitoring eligibility for pensions.

57 The reason offered for refusals was almost always that
retrieving the data was too much work.

58 The individuals who supplied the data on company-
owned restaurants indicated that we received data on all

resources. After determining that a company meets
our inclusion criteria, namely operating 3 or more
units, we gather as much third-party information as
is available, and a questionnaire is generated for our
research staff. The questionnaire probes for infor-
mation specific to the company’s operation (square
footage, projected expansion, menu types, services
offered). Our researchers, via phone or mail, then
contact the company to verify and augment the
information on file. Once we have a complete profile
of the company, the information is released into our
database, where it becomes a listing in our directory.
Companies are then contacted annually to update
their listing.
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TABLE A1—RESPONSE OFFRANCHISEES TO THESURVEY

A. Response Rates

Number
Number of  responded  Number Number with no Number
franchisees  (response  provided  units in zip-code did not
surveyed rate) data area Number refused respond
New Jersey 19 12 (0.63) 12 — 2 5
Pennsylvania 15 9 (0.60) 4 5 3 3
New York 11 4 (0.36) 1 3 4 3

B. Characteristics of Respondents and Nonrespondents

Pennsylvania and New Jersey
franchisees:

Units in Units in

Burger King Wendy's Roy Rogers KFC single state  multiple states
Respondents supplying data 15 4 1 1 9 7
Nonrespondents/refusals 9 3 3 2 8 5

Notes:Note that some New Jersey franchisees own Pennsylvania restaurants, and vice versa. Here they are classified by the
location of the corporate office. Nonrespondents were those who did not return or respond to at least four phone calls or faxes.
Some franchisees own restaurants in other states, although we have no information on the distribution of restaurants by state.
We therefore report these numbers only for franchisees with corporate offices in New Jersey and Pennsylvania, because we
assume that those with offices in New York have most of their restaurants in New York. Numbers in the first four columns

of panel B add up to one more than the number supplying data plus the number of refusals/nonresponses, because one
franchisee owned restaurants in two chains.

sults of including the franchisees (representingrespondents differed little from nonrespondents in
32 restaurants) in New Jersey that were notterms of whether they owned restaurants in mul-
listed in theChain Operators Guideas head- tiple states. In the main body of the paper, we
quartered in Pennsylvania, New Jersey, or Newprovide additional information on potential re-
York, but were identified by the EPI based on sponse bias by comparing CK’s data for the chain/
other information (to obtain zip-code areas with ownership/zip-code area cells for which we did
complete data with which to compare CK'’s and did not receive payroll data. We also present
data). Because we do not know the samplinganalyses indicating that response bias is very un-
frame for these 32 restaurants, there are validikely to be driving our results.
scientific reasons to exclude them. We explore It is possible that some of the nonresponding
the consequences of doing so in the main text;franchisees had gone out of business by the time
briefly, it has essentially no effect on the results. of our data-collection effort, which could affect
Third, there is substantial nonresponse from theour results. To examine this possibility, we ob-
universe of franchisees listed in tl#ain Oper-  tained the 1992 and 1993 versions of Gleain
ators Guide.This nonresponse raises potential is- Operators GuideFor Pennsylvania, only one
sues of sample selection bias. Of course, we havéranchisee disappeared between 1993 and 1995,
no payroll data from the nonrespondents, but inand this franchisee almost certainly did not have
Appendix Table A1 we compare respondents andestaurants in the zip-code areas covered in
nonrespondents along a couple of dimensions orCK’s survey®® (A second franchisee changed
which information is available in th€hain Op- names.) For New Jersey, three franchisees dis-
erators GuidePanel A shows that response ratesappeared between 1993 and 1995. This might
were much higher for those franchisees headquarsuggest that, if anything, nonresponse attribut-
tered in New Jersey and Pennsylvania. Panel Bable to franchisees going out of business be-
provides information on chains, and whether thetween 1993 and 1995 biases the results against
franchisee owned units in multiple states (the New
York franchisees had to own units in New Jersey
or Pennsylvania). Nonresponse was less frequent sohjs was a small franchisee based in the center of the
for Burger King and Wendy's franchisees, while state.
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finding an employment decline in fast-food res- you can help provide the needed data, | would
taurants in New Jersey. However, this would be most appreciative.
require that minimum-wage effects on closings What | need, precisely, is the number of
(of entire franchisees) occur with a lag, as nononmanagement payroll hours worked in each
franchisees in either state disappeared betweeof your __ (Pennsylvania, New Jersey, or
1992 and 1993. In other work, we have found both) restaurants in February and November of
evidence of lags of about a year in standard1992. | can use the data in whatever form you
disemployment effects of minimum wages record them—monthly, biweekly, or weekly.
(Neumark and Wascher, 1992). However, if the data are biweekly or weekly, |
In addition to these sampling issues, becauseeed data from the end of each month. | also
the EPI has a stake in the outcome of theneed the first three digits of the zip code in
minimum-wage debate, we felt it important to which each restaurant is located.
assess the validity of the data they collected and | am willing to abide by any confidentiality
supplied to us. We took three steps to verify therequirements that you may have. Please call me
accuracy of these data. First, we spoke withif you have any questions.
each franchise owner who supplied data to the(The following paragraph was included for
EPI and confirmed that they provided numbersfranchisees with restaurants only in Pennsylva-
from their administrative payroll records. Most nia, and otherwise excluded. The final para-
of the franchise owners indicated that their pay-graph was included in all letterk.
roll records are computerized and maintained by You may be able to dispense with this request
ADP, a payroll processing firm, and that they quite quickly, because | am interested in restau-
simply provided information supplied by ADP. rants only in zip codes beginning with __ (list
Second, we requested and received signed statef zip-code areas for corresponding restaurants
ments from each franchisee that supplied data toan CK’s datg. If you have no restaurants in
the EPI (and from Wendy'’s corporate headquar-these zip codes, please let me know, and that
ters) attesting to the veracity of the data that thewill be all | need.
EPI supplied to us. These statements included a Finally, if you ultimately determine that you
transcription of the actual payroll data; in every cannot provide these data, please inform me. An
case, the numbers exactly matched the data wendication as to the reason you cannot provide
received from the EPI. Third, we verified that— them would be helpful. Again, thank you for
for the zip-code/chain/ownership combinations your assistance.

for which we have data on all restaurants in the Sincerely,
zip-code area—whenever CK’s data indicated a

restaurant closing, the payroll data also indi- David Neumark
cated a restaurant closing. This was confirmed Professor of Economics

for two such closings in CK'’s data. (CK were

careful to document restaurant closings, so this

is a dimension on which we can use their data to REFERENCES
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