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Abstract
This paper reexamines the relation between minimum wages and labor market outcomes for teenagers in 
the US. Economic theory suggests that real minimum wages drive labor market outcomes. Instead of the 
commonly used nominal minimum wages, we therefore use real minimum wages to examine this relation. 
Increasing real minimum wages are associated with a reduction in teen employment and working hours. 
The correlation with real hourly wages of teenagers is positive. These results are robust to the choice of 
the control group, whether we compare labor market outcomes in the respective state to all other states 
or to spatially close states, only. This strongly suggests that interpreting nominal minimum wage changes 
as minimum wage shocks is not a valid identification strategy.
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1 Introduction

The effects of minimum wages on labor market outcomes are among the most controversial
topics in economics. Whether or not minimum wages lower employment is of particular
interest. Theoretically, negative as well as positive employment effects can occur (Flinn,
2006). The literature typically estimates employment effects for highly affected subgroups
such as teenagers or for sectors with a high share of potentially affected workers by
employing a reduced form.1

Among others, Neumark et al. (2014b), Meer and West (2016), and Clemens and
Wither (2019) document negative employment effects of minimum wages. Dube et al.
(2010), Allegretto et al. (2011), and Dube et al. (2016) stress the importance of con-
trolling for local shocks. The authors show that introducing spatial controls results in
insignificant estimates for the employment response.2 These potentially contradicting
findings have mainly been attributed to differences in the control groups (Neumark et al.,
2014a), which started a fierce debate about the appropriate control group (Allegretto
et al., 2017; Neumark and Wascher, 2017).3

This paper questions whether differences in the control groups are really driving the
potentially contradicting empirical findings in the literature. We argue that differences
in estimated employment responses are a symptom of misspecification of the estimated
equation. Economic theory suggests that employment is affected by real minimum wages
(Sorkin, 2015). This is well acknowledged by both sides of the debate.4 Estimated em-
ployment effects, however, typically refer to nominal minimum wages.5 The inclusion of
time fixed effects, however, renders deflating nominal minimum wages irrelevant if an all
country price index is used (Meer and West, 2016, footnote 10).

Using nominal minimum wages would be harmless, if the evolution of prices was
identical across states. The well documented transmission of nominal minimum wage hikes
to consumer prices (Aaronson, 2001; Aaronson et al., 2008; Allegretto and Reich, 2018;
Harasztosi and Lindner, 2019) and differing stances of the business cycle, however, make

1For excellent surveys of the literature, see Neumark and Wascher (2007) and Card and Krueger
(2015). Neumark (2019a) discusses the most recent literature.

2To be precise, Allegretto et al. (2011) advocate the use of census division-specific time effects and
state-specific linear time trends to control for different long-run trends across states and include such
controls in their subsequent research (Dube et al., 2016; Cengiz et al., 2019).

3Zhang (2018) and Monras (2019) argue that minimum wages affect migration flows, which might
render using spatially close regions problematic.

4For example Allegretto et al. (2011) and Meer and West (2016) report summary statistics for real
minimum wages.

5There are some studies that use relative wage measures such as Baker et al. (1999) and Giuliano
(2013).
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this a questionable assumption. One explanation for the common reliance on nominal
minimum wages might be that consumer prices are not available on the state level for a
sufficiently long time period.6

There are, however, promising alternatives to using consumer prices. The GDP defla-
tor is a widely used indicator for price pressure. It has even been assessed to be superior
to consumer prices in this respect (Bernanke and Mihov, 1998) and is available at the
state level. Controlling for differences in the evolution of state level prices by using these
state level GDP deflators, we reexamine the relation between minimum wages and teen
employment, teen working hours, and real wages of teenagers.

For teen employment and working hours, we document an economically (and statis-
tically) significant negative relation. This relation is independent of the control group,
whether we compare teen employment to the remaining country average as e.g. suggested
by Neumark et al. (2014b) and Neumark et al. (2014a) or to spatially close entities as
e.g. suggested by Allegretto et al. (2011) and Dube et al. (2016). A one percent increase
in real minimum wages is associated with a decrease in the teen employment share of
about 0.08 percentage points. Given the average teen employment share in our sample,
this translates into an employment elasticity of about −0.2, which is well in line with the
old consensus of about −0.1 to −0.2 (Neumark and Wascher, 2017, p. 607).7

Working hours of teenagers also seem to be negatively related to real minimum wages.
Our results are again robust to the introduction of state specific trends and spatial con-
trols. A one percent increase in real minimum wages is associated with decrease in working
hours of about 0.13 percent. For real wages of teenagers, we find a significant positive
co-movement whit real minimum wages. A one percent increase in the real minimum
wage is associated with an increase in real teen hourly wages by about 0.28 percent.

Using the economically more meaningful concept of real minimum wages instead of
nominal ones, however, comes at a cost. Real minimum wage changes are on the one
hand driven by governments setting nominal minimum wages and on the other hand
by changes in the price level. We therefore cannot interpret the co-movement between
minimum wages and labor market outcomes as causal effects running from real minimum
wages to e.g. teen employment.

6Annual implicit price deflators on the state level start in 2008 and are published by the BEA.
7The old consensus refers to the employment elasticity of nominal minimum wages. Given the well

documented spillovers from minimum wages to prices, a one percent increase in nominal minimum wages
should transmit to real minimum wages with a coefficient smaller than one. This might be one explanation
for our estimate being at the upper end of the old consensus.
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2 Estimation Strategy

Starting point for our analysis is a standard two-way fixed effect model that controls for
state- and time-fixed effects similar to Neumark et al. (2014b). As suggested by Allegretto
et al. (2011), we stepwise augment this model by state-specific time trends and census
division-specific time effects. The well documented sensitivity of the estimated minimum
wage coefficient to the inclusion of these spatial controls is central to the debate on the
employment effects of minimum wages.

All estimated specifications can be described by the equation

yit = β log(mwit) + α controlsit + φi,month + ψi · t+ τjt + εit , (1)

where y represents either the teen employment share, log working hours of teenagers,
or log real hourly wages of teenagers. mw is the real minimum wage. controls repre-
sents time-varying controls for macroeconomic conditions in a respective state. It has
become common practice to control for local labor market conditions by either including
employment (Dube et al., 2010; Allegretto et al., 2011; Dube et al., 2016) or the states’
unemployment rates (Neumark et al., 2014b). Clemens and Wither (2019) criticize this
procedure as overall labor market variables might be affected by minimum wage policies.
Instead, the authors propose the inclusion of state level house prices as proxies for the
stance of the business cycles. We include both, states’ house prices and unemployment
rates, as controls. To address the concerns of Clemens and Wither (2019) with regard to
a potential correlation of states’ overall unemployment rates with minimum wages, we use
the unemployment rate of individuals between 26 and 59. As common in the literature
(Neumark and Wascher, 1992; Flinn, 2006), we assume that individuals over 25 are largely
unaffected by minimum wage policies.

The indexes i and t indicate the respective state and time period. ψi ·t represents state-
specific time trends and τjt with j ∈ {c, d} either represents common time-fixed effects
(in case of j = c) or census division-specific time-fixed effects (in case of j = d) with d

indicating the respective census division. ε represents the residuals, which are clustered
on the state level. φi,month represents a state-fixed effect for each of the 12 months in
a year to capture seasonality. The literature typically includes state-fixed effects, only.
Seasonality is then captured by time-fixed effects. We argue that seasonality might differ
across states, allowing for state-specific month-fixed effects is one way to control for this.8

8In case of allowing for census division-specific time-fixed effects, this issue might be less of a concern
as seasonality is captured at the census division level. But even then, seasonality in Alaska and Hawaii
is likely to differ.
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3 Data

We estimate the relation between minimum wages and labor market outcomes for teenagers
in the 50 US states and the District of Columbia. We use the Current Population Survey
(CPS) for information on teen employment, hours worked, and wages on the state level,
more precisely the Integrated Public Use Microdata Series (IPUMS) database (Flood
et al., 2018). Our sample period covers the years from 1991 to 2017.9

Consistent with the literature, we interpret teens as individuals of age 16 to 19. The
teen employment share is the number of working teenagers relative to the teen population
in a respective state.10 Teen working hours are the average working hours of teenagers
during the previous week in a respective state.11 In a robustness check, we use usual hours
worked per week, which has been used by Allegretto et al. (2011). These are available
starting in 1994. Teen hourly wages are the average earnings per hour for teens that are
paid an hourly wage.

The state level unemployment rate for individuals that are largely unaffected by min-
imum wage policies (individuals between 26 and 59, we will be referring to as prime age
individuals) is also calculated based on the CPS.

Nominal minimum wages in US states are taken from Neumark (2019b). This dataset
includes the binding minimum wage, which is the maximum of the state specific and the
federal minimum wage, for the 50 US states and the District of Columbia. The information
is on a monthly frequency and available up to 2017.

For information on state level prices, we use state level GDP deflators. These are
calculated based on state level nominal and real GDP, which are available at the BEA
on an annual frequency. Information on house prices is taken from the Federal Housing
Finance Agency (FHFA). The FHFA provides seasonally adjusted state level house price
indexes based on sales price data on a quarterly frequency. Sales price indexes are available
starting in 1991.

There is a mismatch in the time frequency between the monthly CPS and minimum
wage data on the one hand and the annual price deflators and quarterly house price in-
dexes on the other hand. The literature offers several procedures to convert low frequency

9The literature often uses samples starting in 1990 (Allegretto et al., 2011; Neumark et al., 2014b).
Due to availability of sales price based house price indexes, our analysis starts in 1991.

10Labor force weights that replicate the countrywide teen employment share exactly are only available
for 1998 and afterward. For the time period from 1991 to 1997, we use final basic weights, which seems
to be the procedure in Neumark et al. (2014b). We assess this procedure to be sufficiently accurate as
differences in the years prior to 1998 seem negligible. Figure A.1 plots the all country teen employment
share based on our calculation and based on the officially published numbers by the BLS.

11For the time period from 1991 to 1997, we again use final basic weights to compute average working
hours.
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data to higher frequencies. In our baseline specification, we employ a Denton-Cholette
transformation with a constant (Denton, 1971; Cholette, 1984). We check for the ro-
bustness of the frequency conversion by employing several alternative methods. These
are i) using the low frequency observations for each period of the higher frequency, ii)
a quadratic interpolation, iii) a Denton-Cholette transformation with an indicator series
(Denton, 1971; Cholette, 1984), and iv) a Chow-Lin transformation (Chow and loh Lin,
1971).12

When employing an indicator series (cases iii and iv), we use seasonally adjusted
monthly consumer prices for the four US regions to convert annual GDP deflators to the
monthly frequency. These are available at the BLS. For house prices, we use seasonally
adjusted monthly house price indexes based on sales prices for the nine census divisions
as indicator series. These indexes are available at the FHFA.

Summary statistics for all variables used in this paper are reported in Table 1. The
average share of employed teenagers is 39 percent in our sample. Employed teenagers
work approximately 24 hours per week and earn about 8.55 US-Dollars evaluated at US-
Dollar values of the year 2012. Minimum wages have been 6.01 US-Dollars on average
in nominal terms, which translates into about 7.03 US-Dollars evaluated at values of the
year 2012. The states’ average unemployment rate for prime age individuals has been
about 4 percent in our sample.

The lower panel of Table 1 presents summary statistics for variables used in the various
robustness checks. With 25 hours per week, usual working hours of teenagers are similar to
hours worked in the previous week. The method used in the frequency conversion hardly
affects summary statistics of the respective variables. Neither real teen hourly wages, nor
real minimum wages, nor real house prices differ substantially from the variables used in
the baseline specification.

4 Estimation Results

We estimate Equation (1) for a panel of the 50 US states and the District of Columbia.
We use monthly observations from 1991 to 2017. The estimated coefficients β̂ indicate
the co-movement between real minimum wages and the respective dependent variable
and are reported in Table 2. Column (1) represents a variant of the standard two-way
fixed effect specification, which has been favored by Neumark et al. (2014b), but includes
state-specific month-fixed effects to allow for differing seasonality across US states. Col-

12We use the R package ”tempdisagg” for the Denton-Cholette and the Chow-Lin method (Sax and
Steiner, 2013).
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umn (2) augments this model by state-specific time trends, which has been label as the
”classic” fixed-effect specification (Meer and West, 2016). Column (3) augments Column
(1) by division-specific time-fixed effects to control for spatial heterogeneity due to re-
gional economic shocks (Allegretto et al., 2011). Column (4) presents estimation results
for the fully fledged model with state-specific time trends and census division-specific time
fixed-effects as proposed by Allegretto et al. (2011).13

For each dependent variable, we first present the estimated coefficient for the speci-
fication using nominal minimum wages as explanatory variable to ensure comparability
with the literature (Allegretto et al., 2011; Neumark et al., 2014b; Meer and West, 2016;
Dube et al., 2016). As we argue that real, not nominal, minimum wages drive labor mar-
ket outcomes, we proceed by presenting estimation results using real minimum wages as
explanatory variable.

Panel A. in Table 2 reports the estimation results for β̂ with the teen employment
share as dependent variable. Similar to the literature (Allegretto et al., 2011; Neumark
et al., 2014b), we find a significant effect of nominal minimum wages on teen employment
in the two-way fixed effect specification (Column 1). A one percent increase in the nominal
minimum wage is associated with a 0.06 percentage point decrease in the teen employment
share. Given an average teen employment share of 39 percent, this translates into an
employment elasticity of about −0.15, which is roughly in line with estimates for the two-
way fixed effect model in Neumark et al. (2014b) and Dube et al. (2016) and perfectly in
line with the old consensus of about −0.1 to −0.2 (Neumark and Wascher, 2017, p. 607).
It is well documented in the literature that this significant correlation between nominal
minimum wages and teen employment becomes insignificant when controlling for state
specific time trends and division-specific time effects (Allegretto et al., 2011; Neumark
et al., 2014b; Dube et al., 2016). In our sample, the estimated coefficient reduces to about
−0.02 (Column 4) and is statistically indistinguishable from zero at conventional levels
of significance.

We proceed by estimating the correlation between teen employment and real minimum
wages. In the two-way fixed effect model, a real minimum wage increase is associated
with a significant reduction in the teen employment share of about 0.12 percentage points
(Column 1). Introducing state-specific time trends (Column 2) or division specific time
effects (Column 3) affects the co-movement quantitatively. The correlation, however,
remains significant at conventional levels of significance. For the fully fledged model with
all controls proposed by Allegretto et al. (2011), a one percent increase in real minimum

13For the purpose of simplicity, we will be referring to this model when stating that we add spatial
controls.
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wages is associated with a decrease in the state’s teen employment share of about 0.08

percentage points (Column 4). This corresponds to an employment elasticity of about
−0.2.

Panel B. in Table 2 presents the estimation results for teen working hours as dependent
variable. Using nominal minimum wages as explanatory variable, the estimated employ-
ment elasticity in the two-way fixed effect specification is about −0.09 and statistically
significant (Column 1). Introducing state-specific time trends and census division-specific
time effects, the estimated elasticity becomes statistically insignificant (Column 4) at com-
monly used levels. Our results therefore seem in line with Allegretto et al. (2011), who
document the instability of the estimated elasticity for teen working hours with respect
to the inclusion of spatial controls.14

Using real minimum wages as explanatory variable, the estimated elasticity is signifi-
cant in all specifications. A one percent increase in the real minimum wage is associated
with a decrease in teen working hours of about 0.17 percent (two-way fixed effect estima-
tion, Column 1) to 0.13 percent (fully fledged specification, Column 4).15

Panel C. in Table 2 presents estimated elasticities for real teen hourly wages. A one
percent increase in nominal minimum wages is associated with a 0.13 percent (Column 1)
to a 0.19 percent (Column 4) increase in average hourly wages of teenagers. The coefficient
is significant in all specifications. Positive effects of nominal minimum wages on hourly
wages of potentially highly affected groups, the literature typically uses nominal instead of
real hourly wages as dependent variable, are rather uncontroversial and their robustness
to the inclusion of spatial controls is well documented in the literature (Allegretto et al.,
2011; Cengiz et al., 2019).

Similar to the previous cases of employment and working hours, we present estima-
tion results using real minimum wages as explanatory variable. A one percent increase in
the real minimum wage is associated with a 0.34 percent (Column 1) to a 0.28 percent
(Column 4) increase in real hourly wages of teenagers. The estimated elasticity is quan-
titatively larger for real than for nominal minimum wages. Given the well documented
price effects of minimum wage hikes (Aaronson, 2001; Aaronson et al., 2008; Allegretto
and Reich, 2018; Harasztosi and Lindner, 2019), a one percent increase in real minimum
wages implies a substantially larger increase in nominal minimum wages, which might

14Allegretto et al. (2011) use usual hours worked as explained variable. We use hours worked last week,
for two reasons. First, these are available for the entire sample period used in this paper. Usual hours
worked start in 1994. Second, we think it is reasonable to assume, that usual hours worked will respond
with a lag to changes in actual hours worked. Hours worked last week are therefore, in our view, the
superior measure. Estimated elasticities for usual hours worked as dependent variable are, however, very
similar. We report the estimation results in Table A.1 in the Appendix.

15Estimated elasticities for usual hours worked are again reported in Table A.1 in the Appendix.
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explain the quantitative difference in the estimates elasticities.
As discussed in Section 2, we allow for state specific seasonality due to the introduction

of state-specific month-fixed effects via φi,month in Equation (1). The literature typically
assumes a common seasonality, which time-fixed effects control for. To show that our
results are robust to the assumption of a common seasonality, we report estimation results
for Equation (1) using state fixed effects φi instead of state specific month effects φi,month

in Table A.2 in the Appendix.
The literature also typically uses a quarterly frequency (Neumark et al., 2014b; Meer

and West, 2016) instead of the monthly frequency employed in this paper. Table A.3 in
the Appendix shows that our results are also robust to this change in the data frequency.16

4.1 Robustness Checks

State specific house prices are only available at a quarterly, state specific price indexes
(we use GDP deflators) at an annual frequency. In our baseline specification, we use
the Denton-Cholette method with a constant to transform states’ house prices and price
levels to a monthly frequency. As discussed in Section 3, there are alternative methods
for frequency conversion in the literature. We therefore re-estimate Equation (1) where
states’ house prices and price levels have been converted using four different procedures.
These are i) using the observed quarterly value for each month in the respective quarter,
ii) a quadratic interpolation, iii) a Denton-Cholette transformation with census-division
specific house prices and region-specific consumer prices as indicator series for quarterly
house prices and annual GDP deflators, and iv) a Chow-Lin transformation, also using
these indicators.

We report the estimated coefficients β̂ in Table 3. The results are unaffected by the
method used for the frequency adjustment. All coefficients are in line with estimates for
the specification using real minimum wages as explanatory variable reported in Table 2.

Table 4 presents estimation results for a sub-sample, which excludes time periods for
which minimum wages have been indexed to a nominal variable such as the price level.
Indexation of minimum wages has become increasingly popular in recent years. This,
however, might have changed the way minimum wages and labor market outcomes for
teenagers are associated. It has therefore become a standard procedure to exclude time
periods of indexed minimum wages to show how this affects the estimated elasticities
(Allegretto et al., 2011; Meer and West, 2016). Our results are robust to this change
in the sample. For teen employment (Panel A.), the significant co-movement with nom-

16In the frequency conversion, we use the average of the monthly observations.
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inal minimum wages in the two-way fixed effect specification (Column 1) ceases to be
significant when including spatial controls (Column 4). Increasing real minimum wages,
however, are associated with lower teen employment in all specifications. The estimated
coefficients are similar to our baseline results in Table 2. The estimated effects become
smaller when adding spatial controls, but remain significant at conventional levels.

We find the same pattern for teen working hours (Panel B.). Increasing nominal
minimum wages are associated with reductions in working hours in the two-way fixed
effect specification (Column 1). The inclusion of spatial controls renders the coefficient
insignificant (Column 4). For real minimum wages, the estimated elasticity is always
negative and significant.

Real hourly wages of teenagers are positively related to minimum wages (Panel C.).
This holds true for nominal as well as for real minimum wages and is robust to the
inclusion of spatial controls.

In a further robustness check, we use a different measure for real minimum wages
to analyze the co-movement with labor market outcomes. Cross-country comparisons of
minimum wage policies typically deflate minimum wages by a measure of hourly wages of
affected individuals to ensure cross-country comparability (Neumark and Wascher, 2004;
Sturn, 2018). This ratio, often referred to as Kaitz index, takes differences in per capita
income levels across countries into account.17 Assuming a similar wage distribution, a
low Kaitz index indicates that the minimum wage is probably not binding for many
individuals. A value of one indicates that all workers are paid the minimum wage.

We follow this idea and measure the bindingness of minimum wages by deflating its
level with the average hourly wage of teenagers in the respective state. Estimation results
are reported in Table 5. A one percentage point increase in the relation of minimum
to average teen hourly wages is associated with a reduction in teen employment of 0.02
(two-way fixed effect estimation, Column 1) to 0.01 percentage points (including spatial
controls, Column 4). For working hours, we also find a negative relation with relative
minimum wages. A one percentage point increase in the Kaitz index for teenagers reduces
average teen working hours by about 0.12 (Column 1) to 0.11 percent (Column 4). Similar
to the results using real minimum wages as explanatory variable, the inclusion of spatial
controls does not affect the significance of the estimates, neither for employment nor for

17Using the Kaitz index to measure differences in the bindingness of minimum wages across space
has also been employed in single country setups. Baker et al. (1999) evaluate minimum wage policies
in Canada using the minimum wage relative to the average manufacturing wage. The Kaitz index is
especially useful in the evaluation of uniform nominal minimum wages. vom Berge and Frings (2019)
estimate employment effects of bargained, Ahlfeldt et al. (2018) estimate employment effects of the
statutory minimum wage in Germany.
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working hours.

5 Concluding Remarks

This paper reexamines the relation between minimum wages and labor market outcomes
for teenagers in US states. We argue that it is crucial to distinguish between nominal and
real minimum wages. The literature, however, typically estimates the effects of nominal
minimum wages (Meer and West, 2016).

Most controversial in the literature are employment effects of minimum wages. We
therefore start by estimating the employment elasticity of nominal minimum wages in
our sample. In line with previous studies (Neumark and Wascher, 1992; Neumark et al.,
2014b), we find significant dis-employment effects of nominal minimum wages in the
two-way (state- and time-) fixed effect specification. The estimated elasticities, however,
become insignificant when including spatial controls, as first documented by Allegretto
et al. (2011) and subsequently found in the literature (Dube et al., 2016). The fragility of
the estimated elasticity has been attributed to differences in the control group and started
a fierce debate about the appropriate control group (Allegretto et al., 2017; Neumark and
Wascher, 2017).

We argue that the fragility of the estimates might not necessarily be due to differences
in the control group. Economic theory suggests that real minimum wages, not nominal
ones, affect labor market outcomes. We therefore proceed by estimating the employment
elasticity of real minimum wages. We find a negative relation between the two variables.
The negative co-movement is significant in the two-way (state- and time-) fixed effect
specification and robust to the inclusion of state-specific time trends and census division-
specific time-fixed effects as suggested by Allegretto et al. (2011). An increase in the
real minimum wage by one percent is associated with a decrease in teen employment of
about 0.2 percent. This elasticity seems in line with the old consensus that a one percent
increase in the nominal minimum wage lowers teen employment by about −0.1 to −0.2

percent (Neumark and Wascher, 2017, p. 607).18

We find a similar pattern for working hours of teenagers. The estimated elasticity
for nominal minimum wages is significant and negative, but not robust to the inclusion
of spatial controls, which confirms the finding of Allegretto et al. (2011). Using real

18Note that the old consensus refers to the employment response after a change in the nominal minimum
wage. Given the well documented transmission of minimum wages to prices (Aaronson, 2001; Aaronson
et al., 2008; Allegretto and Reich, 2018; Harasztosi and Lindner, 2019), the real minimum wage elasticity
of teen employment is expected to be higher than the nominal one.
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minimum wages as explanatory variable, the estimated elasticity is negative and significant
at conventional levels, irrespective of the inclusion of state specific trends and census
division-specific time-fixed effects.

The effect of minimum wages on hourly wages is rather uncontroversial. The liter-
ature typically finds positive effects of minimum wages on hourly wages of potentially
highly affected subgroups (Allegretto et al., 2011; Cengiz et al., 2019). We document
that the elasticity for real minimum wages is larger than the one for nominal minimum
wages. This seems intuitive given the well documented spillovers of minimum wages on
prices (Aaronson, 2001; Aaronson et al., 2008; Allegretto and Reich, 2018; Harasztosi and
Lindner, 2019).

We argue that the assumption of a uniform inflation rate across all US states, which is
implicit when correlating nominal minimum wages with labor market outcomes, is highly
questionable. We interpret the documented differences in the correlations of nominal and
real minimum wages with labor market outcomes as evidence against this assumption.
When estimating labor market effects of minimum wages, one should therefore focus on
the effects of real, not nominal, minimum wages, as suggested by economic theory.

Using real minimum wages, however, has drawbacks with regard to the identification
of shocks. Typically, nominal minimum wages are assumed to be exogenous. Nominal
minimum wage changes can then be interpreted as exogenous variation.19 Interpreting
real minimum wage changes as exogenous shocks, however, is obviously flawed.20 Real
minimum wages are affected by nominal minimum wages as well as by macroeconomic
conditions, which most likely also affect the price level. We therefore have to abstain
from a causal interpretation of the correlations estimated in this paper. Future research
therefore requires a strategy to identify real minimum wage shocks. Micheli (2019) em-
ploys vector autoregression to disentangle endogenous from exogenous variation in real
minimum wages. We find this to be an promising approach.
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Table 1: Descriptive statistics, sample period 1991-2017

Mean Std dev Observations

Teen employment share 0.3924 0.1258 16524
Last week’s working hours of teenagers 24.0761 3.9325 16524
log(Last week’s working hours of teenagers) 3.1679 0.1640 16524
Real wage of teenagersa 8.5539 1.4183 16456
log(Real wage of teenagers)a 2.1346 0.1496 16456
Minimum wage 6.0085 1.4588 16524
log(Minimum wage) 1.7646 0.2377 16524
Real minimum wagea 7.0261 0.8335 16524
log(Real minimum wage)a 1.9428 0.1161 16524
Unemployment Rate (26-59) 0.0405 0.0213 16524
Real seasonally adjusted house price indexa 202.8989 47.4834 16524
log(Real seasonally adjusted house price index)a 5.2880 0.2185 16524

Usual working hours of teenagers 24.8585 4.0334 14688
log(Usual working hours of teenagers) 3.1999 0.1640 14688
Minimum wage/Hourly Wage 0.8334 0.1184 16456
Real wage of teenagers, frequency conversion by
Constant 8.5539 1.4198 16524
Quadratic 8.5538 1.4180 16524
Denton-Cholette 8.5540 1.4183 16524
Chow-Lin 8.5540 1.4182 16524

log(Real wage of teenagers, frequency conversion by)
Constant 2.1346 0.1498 16524
Quadratic 2.1346 0.1495 16524
Denton-Cholette 2.1346 0.1496 16524
Chow-Lin 2.1346 0.1496 16524

log(Real minimum wage, frequency conversion by)
Constant 1.9428 0.1162 16524
Quadratic 1.9428 0.1161 16524
Denton-Cholette 1.9428 0.1162 16524
Chow-Lin 1.9428 0.1162 16524

log(Real seasonally adjusted house price index, frequency conversion by)
Constant 5.2879 0.2186 16524
Quadratic 5.2880 0.2184 16524
Denton-Cholette 5.2880 0.2186 16524
Chow-Lin 5.2881 0.2184 16524

The base year for GDP deflators is 2012 (2012=100). The base period for house
prices is the first quarter of 1991 (1991Q1=100). a Prices are converted to the
monthly frequency using the Denton-Cholette method with a constant.
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Table 2: Minimum wages and labor market outcomes

(1) (2) (3) (4)

A. Dependent variable: Teen employment share

log(Nominal MW) -0.0584∗∗∗ -0.0331∗∗ -0.0496∗ -0.0218
(0.0188) (0.0160) (0.0252) (0.0207)

log(Real MW) -0.1195∗∗∗ -0.0754∗∗∗ -0.1352∗∗∗ -0.0774∗∗∗
(0.0196) (0.0181) (0.0282) (0.0263)

Sample Period 1991 - 2017
Observations 16524

B. Dependent variable: Last week’s working hours of teenagers

log(Nominal MW) -0.0867∗∗ -0.0521 -0.1092∗∗ -0.1011∗
(0.0338) (0.0420) (0.0431) (0.0522)

log(Real MW) -0.1679∗∗∗ -0.0903∗∗ -0.1931∗∗∗ -0.1279∗∗∗
(0.0353) (0.0398) (0.0422) (0.0459)

Sample Period 1991 - 2017
Observations 16524

C. Dependent variable: Real wage of teenagers

log(Nominal MW) 0.1318∗∗∗ 0.1356∗∗∗ 0.1971∗∗∗ 0.1897∗∗∗
(0.0419) (0.0293) (0.0706) (0.0472)

log(Real MW) 0.3413∗∗∗ 0.2182∗∗∗ 0.4435∗∗∗ 0.2789∗∗∗
(0.0500) (0.0332) (0.0628) (0.0519)

Sample Period 1991 - 2017
Observations 16456

State specific month effects Yes Yes Yes Yes
Time effects Yes Yes
State trends Yes Yes
Division-specific time effects Yes Yes

Robust standard errors are clustered by state and reported in parenthe-
ses. Each specification controls for the unemployment rate of individuals
between 26 and 59 and real house prices. Quarterly seasonally adjusted
purchase-only house price indexes and annual GDP deflators are converted
to the monthly frequency employing the Denton-Cholette method without
an indicator series. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01.
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Table 3: Different measures for real minimum wages and labor market outcomes

(1) (2) (3) (4)

A. Dependent variable: Teen employment share

log(Real MW) -0.1190∗∗∗ -0.0744∗∗∗ -0.1348∗∗∗ -0.0763∗∗∗
(Constant) (0.0196) (0.0180) (0.0283) (0.0264)

log(Real MW) -0.1197∗∗∗ -0.0757∗∗∗ -0.1354∗∗∗ -0.0776∗∗∗
(Quadratic) (0.0196) (0.0182) (0.0283) (0.0264)

log(Real MW) -0.1196∗∗∗ -0.0755∗∗∗ -0.1353∗∗∗ -0.0773∗∗∗
(Denton-Cholette) (0.0195) (0.0181) (0.0281) (0.0263)

log(Real MW) -0.1196∗∗∗ -0.0756∗∗∗ -0.1354∗∗∗ -0.0776∗∗∗
(Chow-Lin) (0.0196) (0.0181) (0.0282) (0.0263)

Sample Period 1991 - 2017
Observations 16524

B. Dependent variable: Last week’s working hours of teenagers

log(Real MW) -0.1677∗∗∗ -0.0894∗∗ -0.1919∗∗∗ -0.1252∗∗∗
(Constant) (0.0352) (0.0396) (0.0422) (0.0459)

log(Real MW) -0.1680∗∗∗ -0.0902∗∗ -0.1930∗∗∗ -0.1275∗∗∗
(Quadratic) (0.0353) (0.0398) (0.0422) (0.0460)

log(Real MW) -0.1680∗∗∗ -0.0902∗∗ -0.1934∗∗∗ -0.1281∗∗∗
(Denton-Cholette) (0.0353) (0.0397) (0.0421) (0.0459)

log(Real MW) -0.1680∗∗∗ -0.0902∗∗ -0.1934∗∗∗ -0.1281∗∗∗
(Chow-Lin) (0.0353) (0.0397) (0.0421) (0.0459)

Sample Period 1991 - 2017
Observations 16524

C. Dependent variable: Real wage of teenagers

log(Real MW) 0.3398∗∗∗ 0.2154∗∗∗ 0.4435∗∗∗ 0.2778∗∗∗
(Constant) (0.0498) (0.0329) (0.0631) (0.0523)

log(Real MW) 0.3404∗∗∗ 0.2166∗∗∗ 0.4432∗∗∗ 0.2778∗∗∗
(Quadratic) (0.0499) (0.0329) (0.0629) (0.0520)

log(Real MW) 0.3414∗∗∗ 0.2187∗∗∗ 0.4432∗∗∗ 0.2787∗∗∗
(Denton-Cholette) (0.0500) (0.0329) (0.0627) (0.0517)

log(Real MW) 0.3417∗∗∗ 0.2193∗∗∗ 0.4435∗∗∗ 0.2792∗∗∗
(Chow-Lin) (0.0500) (0.0330) (0.0629) (0.0519)

Sample Period 1991 - 2017
Observations 16456

State specific month effects Yes Yes Yes Yes
Time effects Yes Yes
State trends Yes Yes
Division-specific time effects Yes Yes

Robust standard errors are clustered by state and reported in parentheses.
Each specification controls for the unemployment rate of individuals between
26 and 59 and real house prices. Quarterly seasonally adjusted purchase-only
house price indexes and annual GDP deflators are converted to the monthly
frequency as indicated. When employing the Denton-Cholette and Chow-Lin
method, we use seasonally adjusted monthly consumer prices on the regional
level as indicator series for GDP deflators. For the frequency conversion of
house prices, we use house transaction based house price indexes on the
census division level. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01.
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Table 4: Minimum wages and labor market outcomes in non-indexed states

(1) (2) (3) (4)

A. Dependent variable: Teen employment share

log(Nominal MW) -0.0477∗∗ -0.0268 -0.0347 -0.0137
(0.0208) (0.0176) (0.0228) (0.0207)

log(Real MW) -0.1127∗∗∗ -0.0727∗∗∗ -0.1181∗∗∗ -0.0656∗∗∗
(0.0195) (0.0179) (0.0275) (0.0217)

Sample Period 1991 - 2017
Observations 15000

B. Dependent variable: Last week’s working hours of teenagers

log(Nominal MW) -0.0903∗∗ -0.0712 -0.0822 -0.1073∗
(0.0362) (0.0467) (0.0513) (0.0573)

log(Real MW) -0.1600∗∗∗ -0.1121∗∗ -0.1488∗∗∗ -0.1360∗∗
(0.0355) (0.0435) (0.0457) (0.0527)

Sample Period 1991 - 2017
Observations 1500

C. Dependent variable: Real wage of teenagers

log(Nominal MW) 0.1292∗∗∗ 0.1245∗∗∗ 0.2035∗∗ 0.1675∗∗∗
(0.0456) (0.0310) (0.0790) (0.0532)

log(Real MW) 0.3461∗∗∗ 0.2145∗∗∗ 0.4419∗∗∗ 0.2510∗∗∗
(0.0547) (0.0322) (0.0669) (0.0524)

Sample Period 1991 - 2017
Observations 14935

State specific month effects Yes Yes Yes Yes
Time effects Yes Yes
State trends Yes Yes
Division-specific time effects Yes Yes

Robust standard errors are clustered by state and reported in parenthe-
ses. Each specification controls for the unemployment rate of individuals
between 26 and 59 and real house prices. Quarterly seasonally adjusted
purchase-only house price indexes and annual GDP deflators are converted
to the monthly frequency employing the Denton-Cholette method without
an indicator series. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01.
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Table 5: Relative minimum wages and labor market outcomes

(1) (2) (3) (4)

A. Dependent variable: Teen employment share

Minimum wage/Hourly Wage -0.0249∗∗∗ -0.0151∗∗ -0.0242∗∗∗ -0.0140∗∗
(0.0080) (0.0057) (0.0085) (0.0062)

Sample Period 1991 - 2017
Observations 16456

B. Dependent variable: Last week’s working hours of teenagers

Minwage/Hourly Wage -0.1184∗∗∗ -0.1048∗∗∗ -0.1248∗∗∗ -0.1147∗∗∗
(0.0126) (0.0127) (0.0134) (0.0117)

Sample Period 1991 - 2017
Observations 16456

State specific month effects Yes Yes Yes Yes
Time effects Yes Yes
State trends Yes Yes
Division-specific time effects Yes Yes

Robust standard errors are clustered by state and reported in parentheses.
Each specification controls for the unemployment rate of individuals between
26 and 59 and real house prices. Quarterly seasonally adjusted purchase-only
house price indexes and annual GDP deflators are converted to the monthly
frequency employing the Denton-Cholette method without an indicator series.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01.
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Appendix

Figure A.1: Comparison of the teen employment share
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Table A.1: Minimum wages and labor market outcomes

(1) (2) (3) (4)

Dependent variable: Usual working hours of teenagers

log(Nominal MW) -0.0719∗ -0.0297 -0.1021∗∗ -0.0692
(0.0371) (0.0384) (0.0449) (0.0487)

log(Real MW) -0.1551∗∗∗ -0.0736∗ -0.1932∗∗∗ -0.1061∗∗
(0.0414) (0.0380) (0.0470) (0.0461)

Sample Period 1994 - 2017
Observations 14688

State specific month effects Yes Yes Yes Yes
Time effects Yes Yes
State trends Yes Yes
Division-specific time effects Yes Yes

Robust standard errors are clustered by state and reported in parenthe-
ses. Each specification controls for the unemployment rate of individuals
between 26 and 59 and real house prices. Quarterly seasonally adjusted
purchase-only house price indexes and annual GDP deflators are converted
to the monthly frequency employing the Denton-Cholette method without
an indicator series. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01.
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Table A.2: Minimum wages and labor market outcomes, common seasonality

(1) (2) (3) (4)

A. Dependent variable: Teen employment share

log(Nominal MW) -0.0594∗∗∗ -0.0359∗∗ -0.0478∗ -0.0217
(0.0184) (0.0155) (0.0247) (0.0196)

log(Real MW) -0.1187∗∗∗ -0.0758∗∗∗ -0.1320∗∗∗ -0.0743∗∗∗
(0.0187) (0.0170) (0.0272) (0.0248)

Sample Period 1991 - 2017
Observations 16524

B. Dependent variable: Last week’s working hours of teenagers

log(Nominal MW) -0.0878∗∗∗ -0.0561 -0.1054∗∗ -0.0997∗
(0.0324) (0.0396) (0.0412) (0.0497)

log(Real MW) -0.1649∗∗∗ -0.0896∗∗ -0.1859∗∗∗ -0.1214∗∗∗
(0.0339) (0.0374) (0.0404) (0.0440)

Sample Period 1991 - 2017
Observations 16524

C. Dependent variable: Real wage of teenagers

log(Nominal MW) 0.1324∗∗∗ 0.1364∗∗∗ 0.1977∗∗∗ 0.1907∗∗∗
(0.0408) (0.0283) (0.0695) (0.0460)

log(Real MW) 0.3417∗∗∗ 0.2193∗∗∗ 0.4442∗∗∗ 0.2802∗∗∗
(0.0487) (0.0322) (0.0616) (0.0510)

Sample Period 1991 - 2017
Observations 16456

State specific effects Yes Yes Yes Yes
Time effects Yes Yes
State trends Yes Yes
Division-specific time effects Yes Yes

Robust standard errors are clustered by state and reported in parenthe-
ses. Each specification controls for the unemployment rate of individuals
between 26 and 59 and real house prices. Quarterly seasonally adjusted
purchase-only house price indexes and annual GDP deflators are converted
to the monthly frequency employing the Denton-Cholette method without
an indicator series. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01.
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Table A.3: Minimum wages and labor market outcomes, quarterly regression

(1) (2) (3) (4)

A. Dependent variable: Teen employment share

log(Nominal MW) -0.0548∗∗∗ -0.0309∗ -0.0431 -0.0178
(0.0190) (0.0159) (0.0260) (0.0199)

log(Real MW) -0.1135∗∗∗ -0.0695∗∗∗ -0.1270∗∗∗ -0.0703∗∗∗
(0.0190) (0.0174) (0.0279) (0.0253)

Sample Period 1991 - 2017
Observations 5508

B. Dependent variable: Last week’s working hours of teenagers

log(Nominal MW) -0.0830∗∗ -0.0517 -0.1035∗∗ -0.1002∗
(0.0324) (0.0410) (0.0415) (0.0507)

log(Real MW) -0.1623∗∗∗ -0.0866∗∗ -0.1846∗∗∗ -0.1221∗∗∗
(0.0343) (0.0384) (0.0408) (0.0447)

Sample Period 1991 - 2017
Observations 5508

C. Dependent variable: Real wage of teenagers

log(Nominal MW) 0.1242∗∗∗ 0.1301∗∗∗ 0.1919∗∗ 0.1892∗∗∗
(0.0416) (0.0281) (0.0719) (0.0454)

log(Real MW) 0.3399∗∗∗ 0.2119∗∗∗ 0.4460∗∗∗ 0.2758∗∗∗
(0.0480) (0.0333) (0.0608) (0.0520)

Sample Period 1991 - 2017
Observations 5508

State specific quarter effects Yes Yes Yes Yes
Time effects Yes Yes
State trends Yes Yes
Division-specific time effects Yes Yes

Robust standard errors are clustered by state and reported in parentheses.
Each specification controls for the unemployment rate of individuals between
26 and 59 and real house prices. Annual GDP deflators are converted to
the quarterly frequency employing the Denton-Cholette method without an
indicator series. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01.
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