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STATE MINIMUM WAGES
A policy that works

B Y  P A U L  W O L F S O N

Although the federal minimum wage last rose in September 1997, minimum wages in the United States have not 
been static since then. Th rough the end of 2005, 17 states and the District of Columbia raised their minimum 
wages a total of 47 times. Th e list of these states includes both a border state, Delaware, and a southern state, 

Florida; all states north or east of Pennsylvania except for New Hampshire; the three states at the western edge of the 
Great Lakes; and the fi ve states bordering the Pacifi c. Compared to the federal minimum wage of $5.15, the median 
minimum wage in these 18 states1 had risen from $5.15 to $6.55 by December 2005; they ranged from $5.70 in Wis-
consin to $7.35 in Washington State (Figure A).
 Have these state actions had any eff ect? Are wages higher than they would have otherwise been, i.e., are these higher 
minimums reaching their intended benefi ciaries? Is employment worse than it would have otherwise been? Th e evidence 
presented here suggests that the answers are, respectively, yes, yes, and no. Wages are higher and employment is no lower 
in these states than they would have been without these actions:
• For teenagers, a group in which a large percentage of those employed earn low wages, there is strong evidence that 

minimum wage increases raise wages without reducing employment or discouraging labor supply.
• For young adults and adults with no college education, groups with smaller percentages of low-wage workers, there 

is some evidence that minimum wage increases lead to higher wages without reducing either employment or labor 
supply.

• Because of the small numbers in the sample, any results for racial minorities may well be weak. Th at said, results for 
racial minorities are mixed. One analysis provides evidence that the minimum wage may increase both employment 
and labor force participation of young African Americans (16-24 years old). Th e other analysis provides evidence 
(which further examination reveals not to be robust) that higher minimum wages reduce employment and labor 
supply among young Hispanics (16-24 years old).

• In the restaurant industry, often thought to be unusually sensitive to the minimum wage, the evidence is clear that 
minimum wage increases positively eff ect wages; one analysis fi nds a small positive impact on employment.

• Th e evidence for any employment response exists in only a few cases, many fewer than for wages. In most of these, 
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the employment response is positive rather than negative, contrary to the old textbook explanation of the minimum 
wage. Th ese and other factors suggest that a more careful look is called for in these cases.

• Th is more careful look indicates that evidence for both the positive employment response in the restaurant indus-
try and the negative response among young Hispanics is not statistically robust. Only two employment responses 
survive this examination, those among teenage boys and among adult men whose education ended with their high 
school graduation. Both of these responses are positive. 

Th e results come from two diff erent statistical models applied to annual fi gures for each state constructed from the 
Current Population Survey (details of the survey are provided below). Th e focus of the analysis is on teenagers (16-19 
years old) and young adults (20-24 years old). Low-wage workers are a large share of the workers in each of these groups. 
Results are also included for two groups of prime-age adults (25-55 years old): adults whose education ended before 
completing high school, and those whose education ended with their high school graduation. Although a majority of 
those aff ected by minimum wage increases are adults, a relatively small share of even these adult populations are aff ected. 
Any eff ects of the minimum wage on these populations will, thus, be harder to detect.

Th e next two sections explain the overall research strategy used in this paper and introduce the statistical models 
used to analyze the minimum wage’s eff ects. Th e section that follows describes the data. Only then do we come to results 
of the analysis, but before looking at the employment response it is necessary to consider the eff ect on wages. If wages 
do not respond to increases in the minimum wage in a measurable way, the cost to employers will not rise and thus we 

F I G U R E  A

State minimum wages above the federal minimum wage

SOURCE: Bureau of Labor Statistics, Monthly Labor Review, various January issues.
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would not expect any adverse eff ects. Th e next two sections present results fi rst for wages and then for employment of 
teenagers, young adults, and the two groups of adults by schooling. Th e two sections following present results for racial 
minorities and the restaurant industry. Th ese are followed by the use of robust regression techniques to examine whether 
the statistically signifi cant employment and labor supply results that have been presented are robust or fragile. Th e fi nal 
section presents a summary and conclusion.

I. Research strategy
Th e most compelling arguments for the minimum wage appeal not to economic effi  ciency but to decency and fairness. 
Th e opposing arguments with the most traction assert that the loss in economic effi  ciency most hurts those whom the 
policy is intended to help. Th e debate about the minimum wage in both the policy arena and among economists has 
ended up focusing on costs and benefi ts. Th e benefi ts are higher wages and incomes for those at the bottom of the labor 
market, while the potential costs are job losses among these same workers. Th us, most research has examined whether 
minimum wage increases are causally linked to job losses.

Establishing the existence of costs has proven to be diffi  cult. Large parts of the labor market, those with suffi  ciently 
high skills and wages, are widely considered to be insensitive to the minimum wage, at least at the levels within American 
experience. Th e limited reach of the minimum wage explains the common practice of beginning analysis by identifying 
vulnerable segments of the workforce, which are thought to include demographic groups with low skills and low wages; 
industries with a large number or a large proportion of low-wage workers; and regions where the minimum wage is high 
relative to the cost or standard of living.

To examine the costs and benefi ts of the minimum wage for its intended benefi ciaries, we focus primarily here on 
four demographic groups. Th e fi rst two are teenagers and young adults. At this age, work experience is usually slight, 
and few have had much chance to develop skills and work habits that would enable them to command high wages. 
Unshielded from any adverse employment eff ects of the minimum wage, teenagers and young adults are considered un-
usually susceptible to employment losses in the face of minimum wage increases. Because reason also exists for concern 
about prime age adults without advanced education, we also consider adults with less than a high school education and 
adults whose highest level of education is high school. 

For the same reasons we examine the experience of young African Americans (non-Hispanic) and young Hispanics 
(16-24 years old). Finally, we examine an industry, eating and drinking establishments, that is widely considered to be 
sensitive to minimum wage legislation because most employment consists of unskilled labor. Data on both this industry 
and the racial groups present some problems related to sample size, which are discussed below. 

II. Statistical models
Th e data for this study are drawn from the Current Population Survey (CPS), conducted monthly by the Census Bureau 
for the Bureau of Labor Statistics. Th e CPS includes about 50,000 households each month and asks for information 
on each member. A quarter of households, those belonging to a subgroup called the outgoing rotation group or ORG, 
supply more detailed information about employment and labor supply. Th e data used in this study are taken from house-
holds in the ORGs and aggregated to the level of state and year. Th at is, each observation in this study consists of a set of 
averages or other measures calculated for a state over 12 months of ORGs. Th e CPS data are combined with information 
about each state’s minimum wage that was compiled separately.

Diff erence-in-diff erences
Examination of data only from states that raised their minimum wage might produce misleading results, since wages 
and employment can vary for many reasons other than the minimum wage. Based only on data from these states, in-
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ferences that wages rose or employment fell due to a minimum wage increase could easily be mistaken. Th e diff erence-
in-diff erences technique is perhaps the simplest and certainly one of the most common techniques for avoiding this 
problem when examining policy interventions. It is a technique that parallels the experimental paradigm for medical 
trials.

In a medical trial, if all individuals in the trial received the drug being tested, its actual value would be hard to 
gauge. Some will improve naturally without the drug, while others may never improve or get worse even if the drug 
has medical value. Th e solution is to assign people in the trial randomly to one of two groups, experimental or control. 
Before the assignment, the participants may be closely matched on a variety of factors thought to be relevant so that 
each group contains similar numbers of each type. Th ose in the experimental group receive the medication according to 
a well-defi ned protocol, and those in the control group do not. In many trials, due to concern about the placebo aff ect, 
members of the control group receive a fake treatment, paralleling the experimental protocol except in ways that are 
relevant to the trial. As a result, people in each group are not sure about the group to which they belong. Th ese precau-
tions ensure that any diff erence in outcomes between the two groups is almost certainly due to the drug in question. By 
comparing the outcomes of the two groups, how many in each group improve, how many in each get worse, and how 
many show no change at all, it is possible to determine the minimum and maximum eff ects of the drug.

In few analyses of social policy is it possible to eff ect this degree of matching, randomization, and participants’ 
ignorance of the treatment. Th e diff erence-in-diff erences technique is an attempt to mimic this methodology as closely as 
possible. It involves fi rst dividing the observations along two dimensions. In one, observations are identifi ed as belonging 
either to the experimental group or the control group. Th e experimental group in the case at hand is states that raised the 
minimum wage between 1998 and 2005, while the control group would be the remaining states. Th e other dimension is 
the time periods before and after the policy intervention. With the federal minimum wage rising in 1997, and the focus 
being rises in state minimum wages since then, the before period can be no earlier than 1998. Th e data available for this 
analysis prevent the after period from being later than 2005.

Ideally, the control and experimental groups are otherwise closely matched so that the only important diff erence 
is the policy intervention. Often, especially with observational (rather than experimental) data, the two groups diff er 
in important ways. Th at is the case with this analysis. States diff er from each other in ways other than whether they’ve 
raised the minimum wage.

One solution is to recast the diff erence-in-diff erences technique through regression, a technique that attempts to 
determine the relationship between one or more dependent variables, in this case wages or employment, and a predictor 
variable—a minimum wage increase. With regression, one can include control variables that capture the dimensions 
along which the experimental and control groups must resemble each other. In this way, the two groups, control and ex-
perimental, are brought more closely into alignment except for the policy intervention, the minimum wage increase.2, 3

Panel regression
Th e diff erence-in-diff erences framework has a weakness with respect to the data analyzed here. In the clinical test ex-
ample described above, the time span is easily divided into three periods, before, during, and after. Th e drug is adminis-
tered in a well-defi ned and consistent way to trial subjects in the second period, and the statistical analysis is applied in 
a well-defi ned and consistent way to measurements made in the other two periods. In analyses of social policy that rely 
on diff erence-in-diff erences, this clean division of time periods is also desirable. Here that is not possible. 

Th e federal minimum wage rose in September 1997. Two states, Vermont and the District of Columbia, raised 
their minimum wages one month later, to $5.25 and $6.15, respectively. Oregon and California raised theirs early in 
1998, to $6.00 and $5.75, respectively. Th ese four states were so fast out of the gate that it is diffi  cult to defi ne a before 
period that excludes the 1997 federal minimum wage increase, which aff ected states in both the experimental and con-
trol groups. At the other end of the period, 11 states increased their minimum wages in 2005, six in January; one each 
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in May, June, and August; and two in October. Finally, states raised their minimum wages a diff erent number of times, 
by diff erent amounts, and at diff erent moments. Nothing resembling a well-defi ned protocol exists.

An alternative analytic technique is panel regression, similar but not identical to the regression in the diff erence-
in-diff erences analysis. Th e similarity is due to use of the same dependent variable and the same control variables. Th e 
diff erences come from using all the periods rather than just those designated before and after, and from augmenting the 
list of control variables. Th e most important addition is including the minimum wage itself in the list. Th is allows us 
to diff erentiate among states that made small, medium, and large changes, and states that made one change from those 
that made many. 

 Finally, because of the large number of observations, variables can be added that control for stable, unmeasured 
infl uences within each year and each state without destroying the possibility of detecting an eff ect of the minimum wage 
increases. Th e structure of the panel analysis makes it possible to correct explicitly for the lack of a well-defi ned protocol. 
It controls for diff erences across the minimum wage states in the size of minimum wage increases, in the number of 
minimum wage increases, and in the timing of minimum wage increases.

Th e two analyses, diff erence-in-diff erences and panel regression, measure diff erent phenomena. Th e former esti-
mates the average change in the dependent variable (a wage measure, the employment ratio, or the labor force participa-
tion rate) in the minimum wage states in 2005 due to increases in the minimum wage in those states over the period 
1998-2005. Th at is, it answers the question, “How diff erent is the dependent variable in these states from what it would 
have been if the minimum wage had remained at its 1997 level?” Panel regression instead asks more directly, “How 
does the dependent variable respond to the minimum wage?” Th e structure of this analysis makes it straightforward to 
transform the estimates into a traditional economic measure, the elasticity, complete with 95% confi dence intervals that 
allow us to evaluate the statistical signifi cance of the fi gure.4

III. A look at the data
Many factors other than the minimum wage can lead to diff erent labor market outcomes, including characteristics of 
both prospective workers and prospective employers. Th is is why both statistical techniques above rely on regression 
analysis, since it easily allows for variables that control for these other factors. Are these control variables important, or is 
simpler technique possible? To answer that question, we need to examine how the diff erent groups in the minimum wage 
states, those that raised their minimum wages during the years 1998-2005, compare with counterparts in the non-mini-
mum wage states, states that did not.5 Consider the younger workers fi rst, teenagers and young adults. Th e minimum 
wage states have higher levels of both enrollment and schooling. Racially, they are less white, and, among young adults, 
more Hispanic. Proportionately, they have fewer native-born citizens and more foreign-born citizens and non-citizens. 
In the minimum wage states, larger fractions of teenagers and young adults live in metropolitan areas. Fewer are mar-
ried-living-with-spouse and more are other marital status. A smaller proportion of young adults in the minimum wage 
states live in households with very low incomes. Larger fractions of both age groups in the minimum wage states live in 
the most affl  uent category of households. Th e magnitudes of these diff erences suggest that control variables at worst are 
unnecessary, and will likely make results more reliable.

Bound workers
What about the workers most likely to feel the eff ects of minimum wage increases? Bound workers are those who are 
employed in the minimum wage states in the year before a minimum wage increase, and whose wage at that time is 
less than what the minimum will be following the next increase. Because they earn between the current and the next 
minimum wage, employers must either raise their wages or lay them off  after the next rise in the minimum wage. How 
do young bound workers compare to others of their own age group in the same (minimum wage) state but with higher 
wages? Th ey are no less likely to be enrolled in school, but their level of schooling is less. Bound teenagers are more likely 
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to be white and less likely to be either black or other; more likely to be native-born citizens and less likely to be either a 
foreign-born citizen or a non-citizen; and more likely to be living outside metropolitan areas. Bound young adults are 
less likely to be married-living-with-spouse, and more likely to be in other marital status.

One interesting point concerns gender and bound workers. Th e fraction of all workers in both the teenager and 
young adult age groups that is female is the same across the two set of states, 49% of teenagers and 50% of young adults. 
However, bound workers (who can be identifi ed only in the minimum wage states) are disproportionately female in both 
age groups: 54% of bound teenagers and 57% of bound young adults. Th e diff erences between these fi gures and their 
own-state averages are statistically signifi cant (at a 5% level).

With regard to family income, bound teenagers are no diff erent from other teenagers in their state, but bound 
young adults are more likely to be living in low-income households and are less likely to be from households in the most 
affl  uent category. Th is last point suggests that, if the minimum wage can increase earnings of bound young adults and 
not harm their employment prospects, it would serve a useful purpose. 

Adults with no college education
Lower proportions of adults with less than a high school education (adults-LTHS) in the minimum wage states are 
Hispanic, and higher proportions are both white or black. Adults with a high school education (adults-HS) exhibit a 
similar pattern, except that the diff erence for whites between the two groups of states is not statistically signifi cant. Resi-
dential patterns are similar for both groups, with more living outside central cities but within metropolitan areas in the 
minimum wage states, and fewer entirely outside metropolitan areas. Adults-LTHS are less likely in the minimum wage 
states to be married and living with spouse, and more likely to be in other marital status. Adults-HS are more likely to be 
married and not living with spouse in these states, but the absolute numbers are tiny. Th e distribution of family income is 
more bimodal in the minimum wage states for both sets of adults primarily because those states have substantially more 
in the lowest income category and correspondingly fewer in each of the intermediate categories.

Wages and employment, labor supply, and unemployment
In testing for a wage response to a minimum wage increase, it is necessary to choose a wage measure likely to reveal this 
impact, if it is present in the data. Obvious candidates include the average wage, perhaps the average of the logarithm of 
the wage (to correct for skewness in the underlying distribution) and the median wage. Because they are generally too 
high up the wage scale to be moved by changes in the minimum wage, they are not the best choices. Th us, while looking 
at these three, we focus on two that are further down the scale, the 30th percentile, and the average wage of those earning 
less than the median wage, in the expectation that they are more likely to pick up a minimum wage eff ect. 

For both groups of younger workers, all measures of wages are higher in the minimum wage states during 1998-
2005. For adults-HS, this disparity is less clear, since at the bottom of the distribution the diff erence is not statistically 
signifi cant. Th ere are no statistically signifi cant diff erences for adults-LTHS between the two sets of states for any of the 
wage measures.

Having considered wages, the next question is, what other variables should be considered? Th e employment ratio 
(also referred to as employment), the proportion of the population or demographic group that is working, is an obvious 
choice. Presumably, anyone working before a minimum wage increase would be willing to work afterward. Either the 
increase has no eff ect on their wage, leaving them no better or worse off , or their wage rises, in which case they should 
be even more willing to work than before. If employment declines as a result of a higher minimum wage, it is reasonable 
to assume that people were laid off  involuntarily.

Th e labor force participation rate (LFPR, or labor supply) may be a better gauge of how the minimum wage aff ects 
people’s welfare.6 If employment declines due to a higher minimum wage, those eff ected by the minimum wage, either 
through job loss if previously employed or a lower probability of fi nding work if not, can choose not to be part of the 
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labor force. If they do not make this choice, if instead LFPR increases following a minimum wage increase, the implica-
tion is that the prospect of a smaller probability of fi nding a job in exchange for a higher wage is a reasonable trade-off . 
If the LFPR rises, then the minimum wage has improved the welfare not only of those employed after the increase but 
also of those in the labor force but unemployed after the increase.

In the minimum wage states employment is lower for all but young adults. Labor supply is lower for all groups 
but adults-LTHS. Unemployment rates show no statistically signifi cant diff erences for younger workers, but are higher 
for each of the adult groups in the minimum wage states.

As a large and growing literature has shown, the actual impact of minimum wage increases is an empirical ques-
tion. Th e next section presents results from the two diff erent statistical methods to gauge the impact of recent changes 
in state minimum wages on the earnings and employment of aff ected workers.

IV. Eff ect on wages

Diff erence-in-diff erences estimates
Table 1 shows results of the diff erence-in-diff erences analysis for wages. All the estimates for “All teens” are positive, and 
all but that for the logarithm are statistically signifi cant. For teenage girls, all the estimates are positive and statistically 
signifi cant. For teenage boys, all are positive, but only one is statistically signifi cant, that for the average wage of those 
earning less than the median. Teenagers in the minimum wage states, especially teenage girls, had higher wages in 2005 
than they would have had without the minimum wage increases.

Th e average minimum wage in the 18 states of the experimental group was $1.40 higher than the federal mini-
mum wage by the end of 2005. Th e fi rst number of the fi rst row in Table 1 indicates that the mean wage for all (working) 
teenagers in each of the minimum wage states was $0.30 higher (more or less) in 2005 as a result of the minimum wage 

Table 1

Diff erence-in-diff erences estimates of the wage response to increases in state minimum wages: 

younger workers

    30th percentile Average wage of 

 Mean wage Log(wage) Median wage of wage the lower half 

All teens $0.30 0.04 $0.29 $0.56 $0.50

  $0.15 0.02 $0.13 $0.13 $0.11

 Teen girls $0.41 0.07 $0.37 $0.65 $0.59

  $0.14 0.02 $0.16 $0.12 $0.16

 Teen boys $0.39 0.03 $0.41 $0.20 $0.57

  $0.24 0.03 $0.22 $0.18 $0.17

Young adults $0.21 0.01 $0.17 $0.15 $0.17

  $0.20 0.02 $0.19 $0.17 $0.15

    Young women $0.10 -0.01 $0.07 $0.14 $0.19

  $0.21 0.02 $0.19 $0.16 $0.13

 Young men $0.34 0.02 $0.40 $0.24 $0.36

  $0.25 0.02 $0.25 $0.20 $0.19

NOTE: BOLD indicates statistical signifi cance at 5% level; smaller italicized numbers below the point estimates are White’s Heteroscedasticity-Robust Standard Errors.

SOURCE: Author’s analysis of CPS ORG data.
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increases. According to the third number in the same row, the median wage for all teenagers was $0.29 higher on average 
in the minimum wage states in 2005 than it would have been otherwise. Th e bigger numbers in the last two columns 
show that the impact of the minimum wage increases was generally even greater toward the bottom of the wage distribu-
tion. Th e 30th percentile of teenage girls’ wages was $0.65 higher, and the average wage of teenage boys was higher by 
almost as much, on average, in the minimum wage states.

Th e lower half of Table 1 indicates that, according to this analysis, young adults’ wages display no statistically dis-
cernible response to minimum wage increases. Results for adults-LTHS and adults-HS resemble those for young adults: 
no statistically discernable response, and several point estimates less than zero (details in Table A1). According to the 
diff erence-in-diff erences analyses, the minimum wage is associated with higher wages for teenagers but an eff ect is not 
discernable for adults.

Panel regression estimates
Table 2 shows elasticities calculated from the panel regression estimates. Th e calculations indicate a clear and strong 
response of teenage wages to the minimum wage. Elasticities (with respect to the minimum wage) of the mean wage, 
of the two percentile measures, and of the mean of the lower half are all greater than 1, and in several instances exceed 
2. Th e 95% confi dence intervals (CIs) are all strictly positive, and for the measures that are least sensitive to the high 
end of the distribution (the median, 30th percentile, and mean of the lower half ) these CIs do not extend below 1.7 For 
young adults, the results are not so strong, but even here all the point estimates of the elasticities are positive and, for 
nearly half, the 95% confi dence interval is entirely positive. In this group, the point estimates range in size from a quarter 
to a half the corresponding fi gure for teenagers. As with teenagers, the response is strongest at the bottom of the wage 
distribution, especially for young women. Young men show some wage responsiveness further up the distribution, with 

Table 2

Average elasticities of wage measures with respect to increases in state minimum wages: 

younger workers

     30th percentile Average wage of 

  Mean wage Log(wage) Median wage of wage the lower half 

All teens 1.58 0.21 1.63 2.27 2.13

  (1.00, 2.09) (0.15, 0.28) (1.23, 2.04) (1.92, 2.62) (1.78, 2.46)

 Teen girls 1.17 0.20 1.59 2.42 1.99

  (0.55, 1.76) (0.12, 0.28) (1.07, 2.12) (1.73, 3.11) (1.51, 2.47)

 Teen boys 1.64 0.19 1.55 1.78 2.09

  (0.88, 2.45) (0.10, 0.28) (1.04, 2.08) (1.22, 2.34) (1.54, 2.64)

Young adults 0.66 0.04 0.39 0.55 0.72

  (-0.21, 1.51) (-0.02, 0.09) (-0.11, 0.93) (-0.09, 1.04) (-0.27, 1.18)

 Young women 0.93 0.03 0.57 0.81 0.96

  (-0.20, 2.05) (-0.03, 0.10) (-0.14, 1.25) (0.23, 1.38) (0.44, 1.45)

 Young men 1.01 0.08 0.96 0.65 1.05

  (-0.09, 2.11) (0.00, 0.15) (0.16, 1.75) (-0.067, 1.35) (0.37, 1.67)

NOTE: BOLD indicates statistical signifi cance at 5% level; smaller italicized numbers below the point estimates are White’s Heteroscedasticity-Robust Standard Errors.

* Confi dence intervals calculated by a Monte-Carlo procedure using Newey-West standard errors, (robust to heteroscedasticity and 1st order serial correlation 

in the residuals).

SOURCE: Author’s analysis of CPS ORG data.
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statistically signifi cant results for the median and the logarithm as well as the mean of the lower half.
Table 3 shows the same elasticities calculated for the two adult groups under consideration. For adults-LTHS, 

none of the elasticities are statistically signifi cant. All the point estimates are positive for the two measures most sensitive 
to the bottom of the distribution, and all are negative for the remainder. Th e results for adults-HS show a positive eff ect 
on wages. Elasticities for all measures of men’s wages are positive, and except for the median are statistically signifi cant. 
Excepting the elasticity for the logarithm of the wage, they are also quite strong, though the CIs are fairly broad, which 
leads to some uncertainty about their precise size. Th e elasticity for the mean of men’s wages is so strong that the com-
bined elasticity for men and women is signifi cant and close to 1.

Both the diff erence-in-diff erences analysis and the panel analysis indicate that, in states that increased their mini-
mum wages during this period, teenager’s wages were higher as a result, both during the period and by the end of it. Th e 
panel analysis provides evidence that the minimum wage also raises wages for low-wage young adults and some evidence 
that wages of adults-HS also respond to higher minimum wages, especially those of men in this group. 

Does the lack of a fi nding of a wage response for some categories of adults mean that they do not benefi t from the 
minimum wage? Not necessarily. Although teenagers are a smaller share of those aff ected by the minimum wage than are 
adults, a larger share of teenagers is likely to be aff ected by a minimum wage increase than are adults. Th is is true even 
of the subsets of adults examined, as can be seen in Table 4, which presents descriptive statistics for each demographic 
group of the percentage of bound workers in the calendar year before each minimum wage increase. On average, about 
20% of teenagers were bound workers for these 47 minimum wage increases. Th e average percentages of bound workers 
for young adults and for adults-LTHS are roughly one-third as large, so minimum wage eff ects here are likely to be more 
diffi  cult to discern. Th e percentages for adults-HS are about one-third again as large as the previous groups, so eff ects 

Table 3

Average elasticities of wage measures with respect to increases in state minimum wages: 

adults with high school education or less

     30th percentile Average wage of 

  Mean wage Log(wage) Median wage of wage the lower half 

Less than high school education 
Men and women -0.78 -0.03 -0.31 0.50 0.26

  (-1.93, 0.47) (-0.10, 0.04) (-1.36, 0.80) (-0.11, 1.14) (-0.35, 0.92)

 Women -0.45 -0.03 -0.30 0.82 0.37

  (-1.93, 1.14) (-0.14, 0.08) (-1.10, 0.51) (-0.11, 1.70) (-0.39, 1.13)

 Men -1.19 -0.04 -0.80 0.30 0.36

  (-2.62, 0.39) (-0.13, 0.05) (-2.32, 0.68) (-1.00, 1.60) (-0.56, 1.29)

High school education 
Men and women 0.97 0.02 0.69 -0.20 0.27

  (0.32, 1.61) (-0.01, 0.05) (-0.21, 1.50) (-0.73, 0.37) (-0.18, 0.73)

     Women 0.22 0.00 -0.14 0.07 0.29

  (-0.71, 1.13) (-0.05, 0.05) (-0.93, 0.61) (-0.57, 0.72) (-0.29, 0.84)

    Men 1.47 0.04 0.98 0.95 0.71

  (0.51, 2.37) (0.00, 0.07) (-0.17, 1.99) (0.09, 1.77) (0.04, 1.30)

NOTE: BOLD indicates that both ends of the 95% CI have the same sign; smaller italicized numbers below the elasticities indicate the limits of the 95% CI.*

* Confi dence Intervals calculated by a Monte-Carlo procedure using Newey-West standard errors, (robust to heteroscedasticity and 1st order serial correlation 

in the residuals).

SOURCE: Author’s analysis of CPS ORG data.
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here are likely to be very diffi  cult to discern. 
Th e lack of evidence for a positive wage eff ect for adults is therefore likely the result of the diffi  culty in honing 

in narrowly on adults that are likely to be aff ected. Th is diffi  culty is why many studies of the minimum wage look only 
at teenagers or other groups that have high proportions subject to a minimum wage increase. Clearly many adults do 
benefi t from an increase of the minimum wage, and more than the number of teenagers who do. 

V. Eff ect on employment and labor supply
With the substitution of the employment measure for the wage variables, the diff erence-in-diff erences test for employ-
ment is identical to that for wages.8 Comparing Table 5 with Table 1, the most striking pattern is that not one of the 
estimated eff ects for either teenagers or young adults is statistically signifi cant: not for either variable, not for any age 
group or gender sub-group, and not whether the unemployment rate is included. With the adult male unemployment 
rate included in the regression, all of the point estimates are minuscule. In 2005, the employment ratio of all teenagers 
in the minimum wage states averaged 0.38, ranging from 0.15 to 0.56. According to the statistically insignifi cant point 
estimate, -0.007, the employment ratio might have been 2% (percent, not percentage points) lower in those states due to 
the minimum wage. Of course, according to the standard error it might reasonably have been anywhere between nearly 
10% higher and 13% lower. Without the adult male unemployment rate in the regression, all point estimates are posi-
tive, and somewhat larger in absolute value, although the standard errors give us as much reason to pause as previously. 
Th is sign change suggests no need to be concerned that the unemployment rate might obscure the eff ect of the minimum 
wage, and strengthens confi dence that the variable is useful as a business cycle control. Th e diff erence-in-diff erences 
estimates for labor supply are qualitatively similar. 

Th e diff erence-in-diff erences analysis of wages for the two adult groups found no discernible impact of the mini-

Table 4

Proportion below the minimum wage in the calendar year before each increase

Demographic group Number Minimum Q1 Median Q3 Maximum Mean Std. dev. 

All teenagers 47 3.6% 12.0% 21.0% 28.0% 42.0% 21.0% 10.0%

    Teenage girls 47 2.1% 14.0% 22.0% 31.0% 44.0% 22.0% 11.0%

    Teenage boys 47 2.7% 13.0% 20.0% 26.0% 40.0% 19.0% 10.0%

All young adults 47 0.5% 4.5% 6.4% 9.5% 16.0% 7.0% 3.9%

    Young women 47 0.0% 5.2% 6.6% 11.0% 19.0% 8.2% 4.9%

    Young men 47 0.0% 3.1% 5.7% 8.1% 15.0% 6.1% 3.5%

Adults-less than high school 47 0.0% 2.8% 5.6% 9.8% 17.0% 6.6% 4.6%

    Women-LTHS 47 0.0% 4.1% 8.4% 17.0% 25.0% 10.0% 7.1%

    Men-LTHS 47 0.0% 1.7% 3.8% 7.2% 13.0% 4.6% 4.0%

Adults-high school 47 0.1% 1.2% 2.1% 3.4% 6.4% 2.4% 1.5%

    Women-LTHS 47 0.3% 1.7% 3.4% 5.1% 9.7% 3.5% 2.3%

    Men-LTHS 47 0.0% 0.5% 1.1% 2.3% 4.7% 1.5% 1.2%

Blacks 11 1.3% 3.9% 5.2% 5.6% 6.9% 4.6% 1.7%

Hispanics 8 0.7% 4.2% 6.5% 11.0% 14.0% 7.2% 4.6%

 Whites 458 1.0% 4.6% 7.2% 9.5% 15.0% 6.9% 3.4%

SOURCE: Author’s analysis of CPS ORG data.
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mum wage. Th at is not quite the case for employment and labor supply. Labor supply of women-LTHS shows a statisti-
cally signifi cant decline in response to the minimum wage. In the minimum wage states, the estimated minimum wage 
coeffi  cient in the LFPR equation is -0.052, with a standard error of 0.026, according to the analysis that included the 
unemployment rate (see Table A4 for details). Th is fi nding is somewhat suspect given the lack of wage response, and the 
panel regressions do not confi rm it.

Th e panel regression for these variables diff ers from the diff erence-in-diff erences analysis in an important respect 
from that for wages. Because infl ation reduces the bite of the minimum wage, it is necessary to correct for this. In the 
analysis presented in Tables 6 and 7, the minimum wage has been adjusted by dividing through by the previous year’s 
value of the average wage for the lower half of each demographic group’s wage distribution. As wages at the bottom of 
the distribution rise, the minimum wage becomes less relevant, and is therefore less likely to have any eff ect on the labor 
market. Th is adjustment accounts for this. Use of the previous year’s value avoids underestimating the eff ect of a mini-
mum wage increase, something that might occur from using the current year’s value, which is likely to rise in response 
to a minimum wage increase this year.

Evidence of a negative employment aff ect in Table 6 is even weaker than in Table 5. All the point estimates of 
employment elasticities for teenagers are positive. Furthermore, those for teenage boys are statistically signifi cant. Th at 
is, there is evidence that employment of teenage boys rises in response to minimum wage increases.
 Th ere is no reason to look further at any of the other numbers in Table 6. All of them, both the employment elastici-
ties of young adults and the elasticities of LFPR for both teenagers and young adults are statistically insignifi cant. While 
the point estimates of the employment elasticities are all negative, they are both statistically insignifi cant and very tiny. 
Th ose for labor supply are positive half as often as they are negative, and are somewhat larger in absolute value than the 

Table 5

Diff erence-in-diff erence estimates of the employment ratio response and labor force participation rate 

response to increases in state minimum wages: younger workers

  Employment rate Labor force participation rate

  Controls include adult male unemployment rate? Controls include adult male unemployment rate?

 

 Yes No Yes No

All teens -0.007 0.018 -0.021 0.001
  0.021 0.024 0.021 0.023

 Teen girls -0.005 0.013 -0.018 -0.003
  0.023 0.025 0.023 0.025

 Teen boys -0.005 0.009 -0.029 -0.016
  0.023 0.026 0.023 0.026

Young adults 0.006 0.020 0.000 0.008
  0.015 0.017 0.013 0.014

 Young women 0.004 0.014 -0.009 -0.002
  0.019 0.020 0.017 0.017

 Young men -0.001 0.016 0.000 0.007
  0.017 0.018 0.014 0.015

NOTE: BOLD indicates statistical signifi cance at 5% level; smaller italicized numbers below the point estimates are White’s heteroscedasticity-robust standard errors.

SOURCE: Author’s analysis of CPS ORG data.
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Table 6

Average elasticities of the employment ratio response and labor force participation rate 

with respect to increases in state minimum wages: younger workers

  Employment rate Labor force participation rate

  Controls include adult male unemployment rate? Controls include adult male unemployment rate?
 

  Yes No Yes No

All teens 0.014 0.024 -0.006 -0.001
  (-0.020, 0.045) (-0.008, 0.058) (-0.039, 0.026) (-0.030, 0.030)

 Teen girls 0.001 0.008 -0.009 -0.005
  (-0.045, 0.042) (-0.036, 0.047) (-0.048, 0.032) (-0.046, 0.033)

 Teen boys 0.050 0.056 0.021 0.026
  (0.004, 0.086) (0.011, 0.104) (-0.022, 0.062) (-0.014, 0.067)

Young adults -0.002 -0.003 -0.021 -0.020
  (-0.042, 0.35) (-0.040, 0.035) (-0.054, 0.007) (-0.057, 0.011)

 Young women -0.001 -0.004 0.001 0.003
  (-0.047, 0.042) (-0.046, 0.038) (-0.037, 0.041) (-0.036, 0.045)

 Young men -0.027 -0.027 -0.025 -0.030
  (-0.073, 0.017) (-0.076, 0.025) (-0.069, 0.017) (-0.071, 0.018)

NOTE: BOLD indicates that both ends of the 95% CI have the same sign; smaller italicized numbers below the elasticities indicate the limits of the 95% CI.*

* Confi dence intervals calculated by a Monte-Carlo procedure using Newey-West standard errors, (robust to heteroscedasticity and 1st order serial correlation 

 in the residuals).

SOURCE: Author’s analysis of CPS ORG data.

Table 7

Average elasticities of the employment ratio response and labor force participation rate 

with respect to increases in state minimum wages: adults with high school education or less

  Employment rate Labor force participation rate

  Controls include adult male unemployment rate? Controls include adult male unemployment rate?
 

  Yes No Yes No

Less than high school education 
Men and women -0.05 -0.04 -0.06 -0.06
  (-0.10, 0.00) (-0.09, 0.02) (-0.11, -0.01) (-0.11, -0.01)

    Women -0.02 -0.02 -0.01 -0.01
  (-0.10, 0.05) (-0.10, 0.06) (-0.09, 0.07) (-0.09, 0.07)

    Men 0.00 0.03 -0.03 -0.03
  (-0.04, 0.05) (-0.02, 0.07) (-0.08, 0.02) (-0.08, 0.02)

High school education 
Men and women 0.02 0.02 0.02 0.02
  (-0.01, 0.05) (-0.01, 0.05) (0.00, 0.05) (-0.01, 0.05)

    Women 0.03 0.03 0.02 0.01
  (-0.02, 0.07) (-0.02, 0.07) (-0.03, 0.07) (-0.04, 0.06)

    Men 0.03 0.02 0.03 0.03
  (0.00, 0.06) (-0.01, 0.05) (0.00, 0.06) (0.00, 0.05)

NOTE: BOLD indicates that both ends of the 95% CI have the same sign; smaller italicized numbers below the elasticities indicate the limits of the 95% CI.*

* Confi dence intervals calculated by a Monte-Carlo procedure using Newey-West standard errors, (robust to heteroscedasticity and 1st order serial correlation 

 in the residuals).

SOURCE: Author’s analysis of CPS ORG data.
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insignifi cant employment elasticities.
Th ese groups, teenagers and young adults, were chosen because of suspicions that they were unusually vulner-

able to adverse eff ects from the minimum wage. Th e overall impression from both tables is that employment during 
this period did not suff er from higher minimum wages. If anything, the minimum wage increased employment among 
teenage boys.

Th e corresponding elasticity estimates for the two adult groups appear in Table 7. Th ey are slightly larger in abso-
lute magnitude than those for younger workers (Table 6), but again are almost all statistically insignifi cant. Th e excep-
tions are employment and labor supply of men-HS. As with teenage boys’ employment, the minimum wage slightly 
raises not only employment but also labor supply of these men.

Th is lack of evidence for a negative employment result is quite striking, especially with respect to teenagers. Both 
statistical approaches found clear evidence that teenagers’ wages were higher as a result of the minimum wage. However, 
this appears to have had no adverse eff ect on teenagers’ employment. According to the panel analysis, low wages of young 
adults respond to the minimum wage, yet it is not possible to detect an adverse eff ect on their employment. Finally, there 
is no response of labor supply to the minimum wage.

VI. Racial minorities
It is possible that the demographic groups are too broadly defi ned to fi nd an employment eff ect, although this is clearly 
not the case for wage eff ects. Other groups suggested to be disproportionately aff ected by minimum wage increases are 
racial minorities, specifi cally young African Americans (non-Hispanic) as well as youth of Hispanic descent. Examina-
tion of these two groups using the techniques of this analysis is diffi  cult. A rule of thumb in using the CPS is that follow-
ing aggregation (e.g., to the level of annual averages of state and year), averages should be based on no fewer than 75 in-
dividuals. Even with 50,000 households per month, or about 6,250 households per month in the two ORGs, few states 
have large enough samples of young African Americans or Hispanics over the course of a year to meet this criterion.

For African Americans, there were 21 states that consistently satisfi ed this criterion once the two vulnerable age 
groups, teenagers and young adults, and both genders were merged. Seven of these were minimum wage states, Califor-
nia, Delaware, the District of Columbia, Florida, Illinois, New Jersey, and New York, and 14 were not. For Hispanics, 
there were only 10 states, of which fi ve were minimum wage states: California, Florida, Illinois, New Jersey, and New 
York were the minimum wage states; Arizona, Colorado, New Mexico, Nevada, and Texas were not.

A look at the data
Comparisons of both young Hispanics and young African Americans in the minimum wage states to their same-race 
counterparts in the non-minimum wage states as well as to whites in the same states are qualitatively similar until we 
get to money variables.9 Young African Americans in the minimum wage states live in households with higher average 
family income than those in the other states. Th e situation is less clear for Hispanics, because the minimum wage states 
have higher proportions at both ends of the distribution. 

Similarly, all measures of young African Americans’ wages are higher in the minimum wage states, but the only 
wage that is higher in these states for young Hispanics is the average wage. Th e average wage for young African Ameri-
cans in the minimum wage states is 108% of that in the other states, and the corresponding fi gure for young Hispanics 
is 104%. Similar to the age-based demographic groups, employment and labor supply are lower in the minimum wage 
states. It is probably no surprise that the family income, wage, and employment and labor supply fi gures for both groups 
are lower than for whites, while the unemployment fi gures are higher. 

As before, it is plausible that the higher wages and lower employment rates are due to the higher minimum wage. 
Is that the case? Th e bottom of Table 4 provides information about the distribution of bound workers among young 
Hispanics and African Americans. Th e numbers are surprisingly small. Th e average proportion of young Hispanic work-
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ers (in the fi ve minimum wage states in this sample) who are bound by the minimum wage is roughly the same as for 
all young adults, about 7%. For African Americans, the numbers are even smaller, less than for any category of young 
adults, less than for any category of adults-LTHS. Th ese numbers and the small number of states that have data available 
suggest the likelihood of inconclusive results.

Analytic results
Table 8 displays the results for wages, including those for whites to provide a baseline.10 Both analyses, especially the 
panel analysis, show consistent minimum wage eff ects on wages of young white workers. Th e eff ect on the wages of 
either African Americans or Hispanics is not discernable.

Th e results for employment and labor supply that are shown in Table 9 are somewhat more interesting. Th e 
diff erence-in-diff erences analysis indicates that employment and labor supply of young African Americans increase in 
response to minimum wage increases, when the adult male unemployment rate is not included as a control. However, 
the results are suffi  ciently smaller when the business cycle control is included as to be statistically insignifi cant, and 
neither version of the corresponding panel analyses supports this result. More interesting are the employment and 
labor supply responses of young Hispanics when the business cycle control is included: both, negative, though not 
strongly, at about -14%. With one exception, the remainder of the estimates in this table are both statistically insig-
nifi cant and small.11, 12

Th ese results do not provide evidence of  discernible benefi ts to minority youth. Does it harm them? Certainly not 
African Americans. Th e estimated impact on employment and labor supply of young Hispanics is negative, but as we 

Table 8

The wage response to increases in state minimum wages: 

by race (teenagers and young adults combined)

     30th percentile Average wage of 

  Mean wage Log(wage) Median wage of wage the lower half 

    Diff erence-in-diff erence estimates

African Americans $-0.87 0.02 $0.06 $0.58 $0.45

  $0.59 0.06 $0.39 $0.52 $0.36

Hispanics $0.81 0.06 $-0.49 $-0.02 $0.80
  $2.77 0.16 $0.66 $1.41 $1.63

Whites $0.53 0.03 $0.33 $0.35 $0.44
  $0.26 0.02 $0.19 $0.16 $0.15

NOTE: BOLD indicates statistical signifi cance at 5% level; smaller numbers below the point estimates are White’s heteroscedasticity-robust standard errors.

   Average elasticities with respect to increases in state minimum wages

African Americans -1.00 0.01 -0.55 0.70 0.90
  (-3.80, 2.03) (-0.17, 0.17) (-2.08, 0.81) (-0.98, 2.44) (-0.77, 2.70)

Hispanics 0.34 0.03 -0.89 -0.32 1.18
  (-1.83, 2.56) (-0.16, 0.23) (-2.81, 1.15) (-1.52, 0.82) (-0.03, 2.38)

Whites 1.72 0.12 1.20 1.17 1.43
  (0.87, 2.52) (0.06, 0.18) (0.64, 1.73) (0.72, 1.59) (0.94, 1.91)

NOTE: BOLD indicates that both ends of the 95% CI have the same sign; smaller italicized numbers below the elasticities indicate the limits of the 95% CI.

SOURCE: Author’s analysis of CPS ORG data.
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show in section VIII, even this fi nding fails to stand up to closer scrutiny. 

VII. Eating and drinking establishments
Restaurants and bars—eating and drinking establishments—are thought to be especially sensitive to the minimum 
wage. Whenever talk of raising the minimum grows, representatives of this industry warn that this will inevitably lead 
to employment losses. Th e federal law concerning the minimum wage sets a minimum wage for this industry half that 
of others, with the expectation that employees will make up the other half with tips.13 Consequently, this industry is 
another common object of analysis in minimum wage research.

Analyzing this industry is diffi  cult compared with analyzing the demographic groups because employment in the 
industry is a much smaller proportion of the population. In the survey that is the data source, some states and years have 
very small numbers of people employed in the industry. Th is can lead to a great deal of variation in estimates due only to 
random factors introduced by the sample. Consequently, not only is the reliability of the estimates more open to ques-
tion; so is the reliability of the many diff erent measures of wages at the bottom of the distribution that were considered 
above. Only two measures of wages are used here, the average wage and the average logarithm of the wage. 

A look at the data
Workers in this industry are more than half female, 54% in non-minimum wage states vs. 52% in minimum wage states 
(a statistically signifi cant diff erence). Diff erences in racial makeup of the work force refl ect those we saw earlier when 

Table 9

Response of the employment ratio and labor force participation rate to increases in state minimum 

wages: by race (teenagers and young adults combined)

  Employment rate Labor force participation rate

  Controls include adult male unemployment rate? Controls include adult male unemployment rate?

  Yes No Yes No

    Diff erence-in-diff erences estimates
African Americans 0.087 0.104 0.095 0.106
  0.048 0.050 0.055 0.050

Hispanics 0.005 -0.004 0.037 0.025
  0.303 0.164 0.150 0.082

Whites 0.006 0.016 -0.003 0.005
  0.016 0.021 0.016 0.019

NOTE: BOLD indicates statistical signifi cance at 5% level; smaller numbers below the point estimates are White’s heteroscedasticity-robust standard errors.

  Average elasticities with respect to increases in state minimum wages
African Americans -0.054 -0.054 -0.069 -0.057
  (-0.163, 0.040) (-0.152, 0.039) (-0.184, 0.043) (-0.170, 0.049)

Hispanics -0.144 -0.069 -0.145 -0.096
  (-0.254, -0.032) (-0.184, 0.038) (-0.259, -0.038) (-0.198, 0.006)

Whites -0.029 -0.033 -0.034 -0.037
  (-0.072, 0.010) (-0.075, 0.003) (-0.071, 0.001) (-0.075, -0.002)

NOTE: BOLD indicates that both ends of the 95% CI have the same sign; smaller italicized numbers below the elasticities indicate the limits of the 95% CI.*

* Confi dence intervals calculated by a Monte-Carlo procedure using Newey-West standard errors, (robust to heteroscedasticity and 1st order serial correlation in 

the residuals).

SOURCE: Author’s analysis of CPS ORG data.
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looking at teenagers and young adults; in the minimum wage states the makeup is less white and more Hispanic and 
other. It is also less black, a diff erence that is not statistically signifi cant in the demographic groups examined earlier. Th e 
pattern of diff erences in citizenship is also similar, with fewer native-born citizens in the minimum wage states and more 
non-citizens and foreign-born citizens. Th is workforce is better educated in the minimum wage states, with a smaller 
proportion whose education ended before graduating from high school and a larger proportion at each level past high 
school. Compared to this industry in the non-minimum wage states, family income is higher. Wages average about 
$0.70 per hour more in minimum wage states, and employment in the industry averages about 1 percentage point of the 
population less, 8.9% vs. 9.8%. Both diff erences are statistically signifi cant.

Formal statistical analysis
To gauge the impact of the small samples, a problem mentioned previously, two sets of results are presented: for the 
whole sample, and for a restricted sample that includes only states that meet a minimum value, in all years examined, 
of people working in the industry who are included in the survey. Th e minimum here chosen is the median value of the 
sample used for each statistical procedure. For the diff erence-in-diff erences technique, 26 states (nine of which raised the 
minimum wage) have at least 55 people in the survey who are employed in eating and drinking establishments in both 
1998 and 2005. For the panel analysis, 21 states (eight of which raised the minimum wage during these years) had at 
least 50 individuals in the survey employed in the industry in each year of the sample, 1998-2005.

Table 10 presents estimates of the minimum wage eff ects on the industry from both the diff erence-in-diff erences 
and the panel analysis. In the diff erence-in-diff erences analysis (top half of the table), both the full sample and the re-
stricted sample exhibit evidence of the same pattern, a positive wage response and no employment response.14 In the full 
sample of states, average wages were $0.76 cents higher in the industry due to the minimum wage increases and in the 

Table 10

Eating and drinking establishments

  Employment rate

 Mean wage Log(wage) With unemployment Without unemployment

                                                              Diff erence-in-diff erence estimates of the response to state minimum wage increases
All states $0.76 0.11 0.005 0.005

 $0.25 0.03 0.006 0.006

     Restricted sample $0.65 0.11 0.004 0.003

 $0.23 0.04 0.008 0.009

NOTE: BOLD indicates statistical signifi cance at 5% level; smaller italicized numbers below the point estimates are White’s heteroscedasticity-robust standard errors.

                                                                             Average elasticities with respect to increases in state minimum wages
All states 2.808 0.393 0.015 0.013

 (2.048, 3.399) (0.315, 0.484) (0.002, 0.031) (-0.003, 0.031)

     Restricted sample 1.505 0.302 0.035 0.033

 (0.679, 2.196) (0.204, 0.392) (0.011, 0.055) (0.006, 0.056)

NOTE: BOLD indicates that both ends of the 95% CI have the same sign; smaller italicized numbers below the elasticities indicate the limits of the 95% CI.*

* Confi dence intervals calculated by a Monte-Carlo procedure using Newey-West standard errors, (robust to heteroscedasticity and 1st order serial correlation in 

the residuals).

SOURCE: Author’s analysis of CPS ORG data.



E P I  B R I E F I N G  PA P E R  #176  l  N O V E M B E R  27,  2006 l PAG E  17

restricted sample, $0.65 cents higher.
In the panel analysis, the results from both the full and the restricted samples clearly indicate that industry wages 

respond strongly to the minimum wage.15 In the full sample, the point estimate of the elasticity is nearly 3, with the bot-
tom of the 95% confi dence interval above 2. In the restricted sample, the point estimate is about 1.5, with the 95% con-
fi dence interval ranging between two-thirds and more than 2. When the adult male unemployment rate is included to 
control for business cycles, both samples indicate clearly that the response of employment is positive (and small). When 
the business cycle control is excluded, both point estimates of the elasticity decline a bit, with that in the full sample no 
longer statistically signifi cant but that in the restricted sample remaining statistically signifi cant.

Together, these two analyses provide strong evidence that the minimum wage leads to higher wages in the restau-
rant industry  and that the minimum wage need not hurt employment. Th e panel analysis suggests that industry employ-
ment may well respond favorably to the minimum wage. While counter-intuitive, it is consistent with other fi ndings: 
not only Card and Krueger’s (1994, 2000) well-known papers examining New Jersey’s 1992 minimum wage increase, 
but also the more recent work of Dube, Naidu, and Reich (2006) that examines San Francisco’s legislating a minimum 
wage in 2004.

VIII. A second look at employment and labor supply
Few of the estimated responses of employment or labor supply to minimum wage increases are statistically signifi cant, 
and most of these are positive. Table 11 shows the statistically signifi cant employment and labor supply elasticities when 
the adult male unemployment rate was included in the regression (labelled OLS estimates): employment of teenage 
boys, adult men who graduated from high school, and Hispanic youth and in the restaurant industry; and labor supply 
of men-HS and of Hispanics.16 
 Th ere are several reasons for taking a second look at these results. One is the overall paucity of signifi cant results for 
these variables. A second is that these responses do not match up with the statistically signifi cant wage responses. A third 

Table 11

A second look at statistically signifi cant minimum wage elasticities of employment 

and labor force participation rate*

 Employment rate Labor supply

 OLS estimates LAD estimates OLS estimates LAD estimates

Teenage boys 0.050 0.031  

 (0.004, 0.086) (0.001, 0.060)  

Men-high school 0.032 0.036 0.029 0.036

 (0.002, 0.060) (0.017, 0.056) (0.001, 0.056) (0.017, 0.056)

Hispanics -0.144 -0.173 -0.145 -0.075

 (-0.254, -0.032) (-0.462, 0.108) (-0.259, -0.038) (-0.335, 0.187)

Restaurants 0.015 -0.001  

 (Full sample) (0.002, 0.031) (-0.014, 0.013)  

Restaurants 0.035 0.017  

 (Restricted sample) (0.011, 0.055) (-0.003, 0.037)  

NOTE: BOLD indicates that both ends of the 95% CI have the same sign; smaller italicized numbers below the elasticities indicate the limits of the 95% CI.*

* These elasticities are based on the estimates where the adult male unemployment rate was included.

SOURCE: Author’s analysis of CPS ORG data.
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is the positive sign of nearly all of the point estimates. And fourth, the small samples underlying the results for Hispanics 
(only 10 states) and the restaurant industry (substantially fewer than 75 individuals underlying each observation, even 
for the restricted sample) suggest that a few unusual observations may be distorting the results.
 A standard set of techniques, called robust regression, is commonly used to address this problem. One of the easiest 
to calculate is least absolute deviation (LAD). Conventional least squares regressions give a great deal of weight to outli-
ers. LAD gives equal weight to all observations, so is less sensitive to outliers. 
 Table 11 presents LAD estimates of the elasticities in question, right next to the signifi cant estimates already seen. 
Th e LAD estimate of the employment elasticity of teenage boys is a bit smaller, while the new estimates for both the em-
ployment and labor supply elasticities of men-HS are a bit larger than previously, but all remain statistically signifi cant. 
However, the LAD estimates of both the employment and labor supply elasticities of young Hispanics are no longer 
statistically signifi cant, largely because the 95% CIs (or standard errors) are larger. In addition, the LAD estimates of the 
employment elasticities of the restaurant industry decline. Th e 95% CIs (or standard errors) both become smaller, and 
shift so that they now contain zero. Th e result is that the estimated elasticities for the restaurant industry are also not 
statistically signifi cant.
 According to the robust regression analysis, the standard estimates of the employment and labor supply responses 
of young Hispanics and of the employment response for the restaurant industry are fragile. Th e most likely sources of 
this fragility are the small sample issues already mentioned: few states with suffi  cient representation in the CPS of young 
Hispanics and of people who work in eating and drinking establishments. Th is hypothesis is supported by the statistical 
signifi cance in both analyses of the estimates in question for teenage boys and men-HS, both groups without the small 
sample issues.

IX. Conclusion
Between the last time the federal minimum wage was increased, in September 1997, and the end of 2005, 17 states 
and the District of Columbia raised their own minimum wages a grand total of 47 times. By the end of this period, the 
median minimum wage of these states was $1.40 (more than 25%) higher than the federal value. Examination of several 
demographic groups for which wages and employment are thought to be sensitive to minimum wages found some posi-
tive eff ect on wages and scant eff ect on either employment or labor supply. Th e same can be said for employees working 
in eating and drinking establishments. 
 For several reasons, the very few statistically signifi cant employment and labor supply responses merited further at-
tention. Th ey did not match up with the statistically signifi cant wage responses. With the exception of young Hispanics, 
where there appeared to be some evidence of adverse impacts on both labor supply and employment, all the statistically 
signifi cant employment and labor supply responses were positive. About half of the statistically signifi cant responses 
were in groups where there were already red fl ags around the issue of small sample size. Estimates based on least absolute 
deviation, a common robust regression technique, indicated that the estimates of both a negative impact on employment 
and the labor supply of young Hispanics and a positive impact on employment in the restaurant industry are fragile, 
most likely due to the small representation of both groups in the CPS sample. Overall, it is safe to conclude that statisti-
cally reliable evidence for any employment losses in the data is non-existent. 
 Due to the very large proportion of low-wage workers among employed teenagers, the eff ects on wages were clearest 
for this group. Th e eff ects on employment and labor supply were no clearer here than for any other group. Or perhaps a 
more accurate statement is that the wage eff ect was clearest, and the lack of any employment or labor supply eff ect was 
as clear for this group as for any other.
 Economists examining the minimum wage often focus on teenagers, ostensibly because being low-skilled they are 
most vulnerable. Th e large proportion of low-wage workers is a related but not identical reason; it makes it more likely 
that if there are eff ects they will be recognized. Th e apparent lack of eff ects for other groups, especially wage eff ects, is 
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most likely due to the small proportion of low-wage workers in these groups. Th e impact of the minimum wage on low-
wage workers in these other groups is likely to mirror that of teenagers: higher wages and no employment or labor force 
response, certainly not an adverse one.

Among economists, the minimum wage and its impact on employment was unusually contested terrain during 
the 1990s. In a series of papers and a book, David Card and Alan Krueger presented much evidence that the minimum 
wage did not have adverse eff ects on employment, and a body of research by others supported their fi ndings. David Neu-
mark and William Wascher presented much evidence contradicting these results, and they too had a body of research by 
others that supported their fi ndings. Much of the analysis on both sides considered datasets not previously examined, 
and often constructed especially for the specifi c analysis. Th e fi nal volley between these two pairs was published in 2000, 
and much of the criticism on each side focused on the reliability of the datasets that the other pair had constructed. 

In an attempt to answer the question once and for all, Card and Krueger repeated their most infl uential analysis on 
government data that provided a census of employment and earnings at all fi rms covered by unemployment insurance. 
Th e results of this authoritative analysis were qualitatively similar to the analysis that they had previously conducted on 
the smaller dataset: “Th e increase in New Jersey’s minimum wage probably had no eff ect on total employment in New 
Jersey’s fast food industry, and possibly had a small positive eff ect.” Th is appears to have been the fi nal word in the ex-
change. Th e results of the analysis in the present paper are consistent with those of Card and Krueger. 

Th ough consistent with much work on the minimum wage conducted in the last 15 years, the results presented 
in this analysis are nevertheless surprising when viewed through the prism of a simple, textbook model of supply and 
demand. In this model, neither hiring nor fi ring imposes any costs on employers, and either all workers are identical, or 
employers can easily discern how productive potential employees are. As with all modeling assumptions, none of these 
assumptions is correct in reality. Th e results presented here indicate that the modeling assumptions are not merely useful 
simplifi cations. Rather, they impede understanding of labor markets, and the design of policy to aff ect them, both in 
general and specifi cally concerning the minimum wage, suff ers. “Prism” is a less apt description of the simple textbook 
model in this context than “funhouse mirror.” 
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Appendix A
Additional regression results 

Table A1

Diff erence-in-diff erences estimates of the wage response to increases in state minimum wages: 

adults with high school education or less

    30th percentile Average wage of 

 Mean wage Log(wage) Median wage of wage the lower half 

 Less than high school education
Men and women 0.164 0.017 0.124 0.200 0.177

  0.316 0.025 0.288 0.203 0.167

    Women -0.003 0.026 0.135 0.138 0.347

  0.413 0.031 0.219 0.190 0.198

    Men 0.025 -0.012 0.059 0.167 0.136

  0.369 0.031 0.345 0.330 0.250

 High school education
Men and women 0.307 0.008 0.264 0.151 0.249

  0.352 0.024 0.337 0.262 0.212

    Women 0.118 -0.011 -0.082 0.003 0.132

  0.288 0.025 0.296 0.244 0.219

    Men 0.234 0.006 0.186 0.191 0.186

  0.445 0.027 0.456 0.338 0.291

NOTE: BOLD indicates statistical signifi cance at 5% level; smaller italicized numbers below the point estimates are White’s Heteroscedasticity-Robust Standard Errors.

SOURCE: Author’s analysis of CPS ORG data.

Table A2

Diff erence-in-diff erences estimates of the wage response to increases in state minimum wages: 

adults with high school education or less

    30th percentile Average wage of 

 Mean wage Log(wage) Median wage of wage the lower half 

All teens $0.292 0.235 $0.301 $0.421 $0.394

  $0.051 0.036 $0.038 $0.033 $0.036

    Teen girls $0.217 0.216 $0.297 $0.452 $0.366

  $0.055 0.045 $0.050 $0.062 $0.045

    Teen boys $0.301 0.215 $0.291 $0.330 $0.388

  $0.076 0.050 $0.049 $0.050 $0.051

Young adults $0.122 0.050 $0.073 $0.104 $0.136

  $0.082 0.034 $0.050 $0.047 $0.045

    Young women $0.170 0.043 $0.110 $0.148 $0.177

  $0.107 0.040 $0.064 $0.054 $0.046

    Young men $0.187 0.100 $0.176 $0.117 $0.193

  $0.110 0.050 $0.075 $0.065 $0.063

NOTE: BOLD i indicates statistical signifi cance at 5% level; smaller italicized numbers below the point estimates are Newey-West standard errors, robust to heteroscedas-

ticity and 1st order serial correlation in the residuals.

SOURCE: Author’s analysis of CPS ORG data.
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Table A3

Panel regression estimates of the wage response to increases in state minimum wages: 

adults with high school education or less

    30th percentile Average wage of 

 Mean wage Log(wage) Median wage of wage the lower half 

 Less than high school education
Men and women $-0.14 -0.04 $-0.06 $0.09 $0.05

  $0.11 0.05 $0.10 $0.06 $0.06

    Women $-0.08 -0.03 $-0.05 $0.15 $0.07

  $0.15 0.07 $0.08 $0.09 $0.07

    Men $-0.22 -0.06 $-0.14 $0.06 $0.07

  $0.15 0.06 $0.14 $0.12 $0.09

 High school education
Men and women $0.18 0.03 $0.13 $-0.04 $0.05

   $0.06 0.02 $0.08 $0.05 $0.04

    Women $0.05 0.00 $-0.02 $0.01 $0.05

  $0.09 0.03 $0.07 $0.06 $0.05

    Men $0.27 0.06 $0.18 $0.18 $0.13

  $0.09 0.03 $0.10 $0.08 $0.06

NOTE: BOLD indicates statistical signifi cance at 5% level; smaller italicized numbers below the point estimates are Newey-West standard errors, robust to heteroscedas-

ticity and 1st order serial correlation in the residuals.

SOURCE: Author’s analysis of CPS ORG data.

Table A4

Diff erence-in-diff erences estimates of the employment ratio response and labor force participation rate 

response to increases in state minimum wages: adults with high school education or less

  Employment rate Labor force participation rate

  Controls include adult male unemployment rate? Controls include adult male unemployment rate?

  Yes No Yes No

    Less than high school education
Men and women -0.026 -0.002 -0.030 -0.014
  0.017 0.018 0.019 0.018

    Women -0.045 -0.034 -0.052 -0.042
  0.026 0.027 0.026 0.027

    Men 0.003 0.032 -0.012 0.006
  0.020 0.022 0.022 0.022

                                      High school education
Men and women -0.005 0.006 -0.010 -0.003
  0.010 0.012 0.009 0.010

    Women -0.012 -0.002 -0.020 -0.012
  0.017 0.018 0.015 0.015

    Men -0.001 0.014 -0.003 0.004
  0.007 0.010 0.007 0.008

NOTE: BOLD indicates statistical signifi cance at 5% level; smaller italicized numbers below the point estimates are White’s heteroscedasticity-robust standard errors.

SOURCE: Author’s analysis of CPS ORG data.
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Table A5

Diff erence-in-diff erences estimates of the employment ratio response and labor force participation rate 

response to increases in state minimum wages: adults with high school education or less

  Employment rate Labor force participation rate

  Controls include adult male unemployment rate? Controls include adult male unemployment rate?

  Yes No Yes No

All teens 0.013 0.022 -0.005 0.000
  0.016 0.017 0.015 0.015

    Teen girls 0.001 0.007 -0.009 -0.004
  0.020 0.020 0.019 0.019

    Teen boys 0.047 0.057 0.021 0.026
  0.022 0.024 0.021 0.021

Young adults -0.003 -0.004 -0.026 -0.026
  0.023 0.023 0.019 0.019

    Young women -0.003 -0.005 0.002 0.003
  0.026 0.025 0.023 0.023

    Young men -0.032 -0.035 -0.031 -0.031
  0.030 0.031 0.028 0.028

NOTE: BOLD indicates statistical signifi cance at 5% level; smaller italicized numbers below the point estimates are Newey-West standard errors, robust to heterosce-

dasticity and 1st order serial correlation in the residuals.

SOURCE: Author’s analysis of CPS ORG data.

Table A6

Panel regression estimates of the employment ratio response and labor force participation rate 

response to increases in state minimum wages: adults with high school education or less

  Employment rate Labor force participation rate

  Controls include adult male unemployment rate? Controls include adult male unemployment rate?

  Yes No Yes No

    Less than high school education
Men and women -0.059 -0.042 -0.077 -0.076
  0.030 0.032 0.031 0.031

    Women -0.025 -0.024 -0.010 -0.010
  0.043 0.044 0.045 0.045

    Men 0.004 0.033 -0.036 -0.038
  0.032 0.033 0.035 0.036

                                             High school education
Men and women 0.033 0.035 0.032 0.032
  0.023 0.023 0.021 0.021

    Women 0.032 0.035 0.019 0.017
  0.034 0.034 0.034 0.034

    Men 0.056 0.033 0.051 0.049
  0.025 0.028 0.024 0.024

NOTE: BOLD indicates statistical signifi cance at 5% level; smaller italicized numbers below the point estimates are Newey-West standard errors, robust to heterosce-

dasticity and 1st order serial correlation in the residuals.

SOURCE: Author’s analysis of CPS ORG data.
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Table A7

Panel regression estimates of the wage response to increases in state minimum wages: by race

    30th percentile Average wage of 

 Mean wage Log(wage) Median wage of wage the lower half 

African Americans $-0.18 0.00 $-0.10 $0.13 $0.17

  $0.29 0.11 $0.14 $0.16 $0.17

Hispanics $0.07 0.04 $-0.16 $-0.06 $0.22

  $0.20 0.12 $0.19 $0.11 $0.11

Whites $0.32 0.15 $0.22 $0.22 $0.26

  $0.08 0.04 $0.05 $0.04 $0.04

NOTE: BOLD indicates statistical signifi cance at 5% level; smaller italicized numbers below the point estimates are Newey-West standard errors, robust to heteroscedas-

ticity and 1st order serial correlation in the residuals.

SOURCE: Author’s analysis of CPS ORG data.

Table A8

Eating and drinking establishments, panel regression estimates of the response 

to state minimum wage increases

  Employment rate

 Mean wage Log(wage) With unemployment Without unemployment

All states $0.51 0.42 0.018 0.016

 $0.07 0.05 0.010 0.010

    Restricted sample $0.29 0.32 0.041 0.039

 $0.09 0.06 0.015 0.015

NOTE: BOLD indicates statistical signifi cance at 5% level; smaller italicized numbers below the point estimates are Newey-West standard errors, robust to het-

eroscedasticity and 1st order serial correlation in the residuals.

SOURCE: Author’s analysis of CPS ORG data.

Table A9

Panel regression estimates of the employment ratio response and labor force participation rate 

response to increases in state minimum wages: adults with high school education or less

  Employment rate Labor force participation rate

  Controls include adult male unemployment rate? Controls include adult male unemployment rate?

  Yes No Yes No

African Americans -0.066 -0.056 -0.073 -0.065
  0.057 0.057 0.062 0.062

Hispanics -0.160 -0.081 -0.161 -0.106
  0.065 0.065 0.062 0.059

Whites -0.033 -0.039 -0.038 -0.040
  0.022 0.023 0.020 0.020

NOTE: BOLD indicates statistical signifi cance at 5% level; smaller italicized numbers below the point estimates are White’s heteroscedasticity-robust standard errors.

SOURCE: Author’s analysis of CPS ORG data.
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Appendix B
Detailed discussion of the data

Schooling
Table B1-A shows the schooling experience of teenagers, and Table B1-B shows the schooling experience of young 
adults. For both age groups in the minimum wage states, larger proportions are enrolled in school than in the non-mini-
mum wage states, and the level of education is greater. For a smaller fraction, the highest level of schooling is high school 
in the minimum wage states. Among teenagers in the minimum wage states, more have had some college. For a larger 
fraction of young adults in the non-minimum wage states, the highest level of education is high school, and for smaller 
fractions is it a college degree or some post-graduate work.
 For teenage bound workers in the minimum wage states, the highest level of schooling tends to be below their state 
average. Th e highest level is less than high school for more, and the highest level is high school for fewer. Th e pattern is 
similar for bound young adults, but the evidence is slightly diff erent. Instead of fewer young adults having completed 
high school as their highest attainment, fewer have completed college or gone beyond college.

Table B1-A

Schooling patterns of teenagers

  Non-minimum 
Minimum wage states

  wage states All Bound

Enrollment 69% 71% 69%
  4.5% 4.8% 10.2%

Less than high school 69% 67% 71%
  3.3% 3.3% 10.5%

Completed high school 19% 19% 14%
  2.7% 3.0% 9.4%

Some college 12% 13% 14%
  2.5% 3.0% 7.3%

NOTE: BOLD indicates a diff erence with the corresponding mean in the mini-

mum wage states that is statistically signifi cant at the 5% level. Low wage 

numbers were compared with corresponding numbers for All in the same 

state and year.

SOURCE: Author’s analysis of CPS ORG data.

Table B1-B

Schooling patterns of young adults

  Non-minimum 
Minimum wage states

  wage states All Bound

Enrollment 29% 31% 34%
  4.2% 4.8% 18.0%

Less than high school 13% 12% 17%
  4.4% 3.6% 13.3%

Completed high school 33% 31% 30%
  4.0% 5.0% 19.0%

Some college 44% 43% 46%
  5.5% 5.7% 16.9%

College 10% 13% 7%
  3.2% 5.8% 8.2%

Post-graduate 0.5% 0.7% 0.1%
  0.4% 0.6% 0.8%

NOTE: BOLD indicates a diff erence with the corresponding mean in the mini-

mum wage states that is statistically signifi cant at the 5% level. Low wage 

numbers were compared with corresponding numbers for All in the same 

state and year.

SOURCE: Author’s analysis of CPS ORG data.
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Race and citizenship
Tables B2-A and B2-B show that, in both age groups the non-minimum wage states have higher proportions of whites 
and lower proportions of other, and lower proportions of Hispanics among young adults than do the minimum wage 
states. In the minimum wage states, the bound teenage workers are more likely white and less likely black or other than 
is typical for their age group. For bound young adults, the variation across the states is too large to detect any signifi cant 
diff erences from all young adults in the same states.
 Teenagers, both those in the non-minimum wage states and those who are bound workers in the minimum wage 
states are more likely to be native-born citizens and less likely to be foreign-born citizens or non-citizens than is typical 
in the minimum wage states. Th is comparison also holds true for young adults in the non-minimum wage states, but 
not for bound young adult workers in the minimum wage states, who closely resemble the typical pattern in their own 
states.

Table B2-A

Race and citizenship of teenagers

  Non-minimum 
Minimum wage states

  wage states All Bound

Race

  White, non-Hispanic 73% 66% 78%
  15.3% 23.7% 21.5%

  Black, non-Hispanic 14% 13% 6.3%
  13.4% 17.5% 11.5%

  Hispanic 8.7% 11% 8.8%
  11.9% 9.2% 12.0%

  Other 4.6% 11% 7.1%
  3.8% 17.4% 16.1%

Citizenship status   

  Native-born citizen 96% 92% 95%
  3.6% 4.9% 6.3%

  Foreign-born citizen 0.7% 1.8% 1.2%
  0.6% 1.2% 2.4%

  Non-citizen 3.5% 6.5% 4.3%
  3.3% 4.3% 5.6%

NOTE: BOLD indicates a diff erence with the corresponding mean in the mini-

mum wage states that is statistically signifi cant at the 5% level.  Low wage 

numbers were compared with corresponding numbers for All in the same 

state and year.

SOURCE: Author’s analysis of CPS ORG data.

Table B2-B

Race and citizenship of young adults

  Non-minimum 
Minimum wage states

  wage states All Bound

Race

  White, non-Hispanic 73% 66% 74%
  15.9% 20.1% 24.6%

  Black, non-Hispanic 13% 11% 5.6%
  12.6% 12.0% 15.1%

  Hispanic 10% 12% 12%
  12.4% 9.1% 14.8%

  Other 4.2% 10% 8.0%
  3.2% 16.7% 15.6%

Citizenship status   

  Native-born citizen 93% 87% 86%
  5.8% 7.0% 14.0%

  Foreign-born citizen 1.1% 2.7% 2.5%
  0.9% 1.6% 3.9%

  Non-citizen 6.0% 11% 12%
  5.2% 5.8% 13.3%

NOTE: BOLD indicates a diff erence with the corresponding mean in the mini-

mum wage states that is statistically signifi cant at the 5% level.  Low wage 

numbers were compared with corresponding numbers for All in the same 

state and year.

SOURCE: Author’s analysis of CPS ORG data.
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Residence and marital status
From Tables B3-A and B3-B we see that in non-minimum wage states, smaller fractions of both teenagers and young 
adults live in metropolitan areas than their counterparts in minimum wage states. For both age groups, larger fractions 
are married-living-with-spouse, and smaller fractions are other-marital status in non-minimum wage states. For teenag-
ers, however, the fraction married-living-with-spouse is so small in both sets of states, while statistically signifi cant, it is 
hard to imagine that the diff erence is of any practical import. Bound teenage workers are more likely to be living outside 
metropolitan areas than is typical in their states. Bound young adult workers are less likely to be married-living-with-
spouse, and more likely to be in other-marital status than is typical in their states.

Family income
Tables B4-A and B4-B show the distribution of household income. Th e fi rst thing to strike the eye is that this distri-
bution looks decidedly bimodal. About a quarter of teenagers in both sets of states live in households with an annual 
income no more than $15,000, while 40% or more are in households where the annual income exceeds $50,000. Th e 
picture is qualitatively similar for young adults, with about one-third living in households earning less than $15,000 per 
year, and a quarter to a third living in households where annual income exceeds $50,000 per year. Th e bimodal tendency 
may be a function of the census income categories, especially with a top-coded value of $50,000. Nevertheless, the left 
tail is short and thick.
 Young adults, but not teenagers, populate this left tail more heavily in the non-minimum wage states. Both groups 
occupy nearly all the intermediate categories more densely in the non-minimum wage states. Th e counterpart is that 
both groups occupy the top-coded category more densely in the minimum wage states.

Table B2-C

Race and citizenship of adults

  Adults with less than HS education Adults with exactly a HS education

  Non-minimum Minimum Non-minimum Minimum

  wage states wage states wage states wage states

Race

  White, non-Hispanic 21% 29% 57% 61%
  7.3% 9.4% 13.4% 8.8%

  Black, non-Hispanic 3% 16% 6% 14%
  2.4% 7.3% 4.3% 3.8%

  Hispanic 70% 50% 30% 20%
  6.9% 15% 11% 9.0%

  Other 6.1% 5.2% 6.7% 5.1%
  4.5% 2.6% 3.7% 3.6%

Citizenship status    

  Native-born citizen 47% 48% 86% 77%
  9.8% 13% 5.2% 7.1%

  Foreign-born citizen 9.4% 11.4% 4.7% 9.0%
  2.6% 2.5% 2.0% 2.9%

  Non-citizen 43% 41% 8.9% 14%
  8.7% 12% 3.6% 4.4%

NOTE: BOLD indicates a diff erence with the corresponding mean in the minimum wage states that is statistically signifi cant at the 5% level. 

SOURCE: Author’s analysis of CPS ORG data.
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Table B3-A

Race and citizenship of teenagers

  Non-minimum 
Minimum wage states

  wage states All Bound

Place of residence

  Central city 17% 25% 19%
  11.4% 22.8% 19.6%

  Other metro area 30% 36% 35%
  19.7% 24.2% 23.9%

  Non-metro area 53% 40% 47%
  26.4% 31.5% 32.7%

Marital status   

  Married, living w/spouse 1.9% 1.1% 0.8%
  1.2% 0.8% 1.9%

  Married, not living w/spouse 0.2% 0.2% 0.1%
  0.2% 0.2% 0.7%

  Other 98% 99% 99%
  1.3% 0.8% 2.0%

NOTE: BOLD indicates a diff erence with the corresponding mean in the mini-

mum wage states that is statistically signifi cant at the 5% level.  Low wage 

numbers were compared with corresponding numbers for All in the same 

state and year.

SOURCE: Author’s analysis of CPS ORG data.

Table B3-B

Race and citizenship of teenagers

  Non-minimum 
Minimum wage states

  wage states All Bound

Place of residence

  Central city 20.7% 29.2% 22.8%
  13.8% 23.1% 20.7%

  Other metro area 28.0% 32.8% 33.9%
  18.8% 22.8% 25.9%

  Non-metro area 51.3% 37.9% 43.4%
  26.8% 31.6% 35.7%

Marital status   

  Married, living w/spouse 20.8% 12.7% 9.0%
  6.7% 4.9% 10.6%

  Married, not living w/spouse 0.9% 0.9% 0.7%
  0.6% 0.6% 2.1%

  Other 78.3% 86.4% 90.3%
  6.7% 5.2% 11.2%

NOTE: BOLD indicates a diff erence with the corresponding mean in the mini-

mum wage states that is statistically signifi cant at the 5% level.  Low wage 

numbers were compared with corresponding numbers for All in the same 

state and year.

SOURCE: Author’s analysis of CPS ORG data.

Table B3-C

Residence and marital status of adults

  Adults with less than HS education Adults with exactly a HS education

  Non-minimum Minimum Non-minimum Minimum

  wage states wage states wage states wage states

Place of residence

  Central city 35% 40% 31% 26%
  13% 21% 11% 13%

  Other metro area 29% 43% 35% 53%
  15% 15% 13% 12%

  Non-metro area 36% 17% 34% 21%
  21% 8% 17% 7%

Marital status    

  Married, living w/spouse 61% 53% 60.2% 59.9%
  3.9% 6.0% 3.0% 1.7%

  Married, not living w/spouse 3.6% 4.1% 1.4% 1.9%
  1.5% 1.2% 0.5% 0.5%

  Other 35% 43% 38% 38%
   3.7% 5.6% 3.0% 1.5%

NOTE: BOLD indicates a diff erence with the corresponding mean in the minimum wage states that is statistically signifi cant at the 5% level. 

SOURCE: Author’s analysis of CPS ORG data.
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Table B4-A

Family income of teenagers

  Non-minimum 
Minimum wage states

  wage states All Bound

Less than $15,000 per year 26% 25% 23%
  6.3% 5.3% 15%

$15,000 - $19,000 per year 4.4% 3.6% 3.7%
  1.8% 1.6% 5.5%

$20,000 - $24,000 per year 5.5% 4.9% 5.7%
  1.8% 1.9% 5.5%

$25,000 - $29,000 per year 5.6% 4.7% 5.3%
  1.8% 1.6% 4.9%

$30,000 - $34,000 per year 5.6% 5.0% 5.0%
  1.7% 1.8% 4.4%

$35,000 - $39,000 per year 5.5% 4.9% 5.2%
  1.7% 1.5% 5.0%

$40,000 - $49,000 per year 9.0% 8.0% 10%
  2.3% 2.2% 7.2%

Above  $50,000 per year 39% 44% 42%
  8.5% 7.8% 17%

NOTE: BOLD indicates a diff erence with the corresponding mean in the mini-

mum wage states that is statistically signifi cant at the 5% level.  Low wage 

numbers were compared with corresponding numbers for All in the same 

state and year.

SOURCE: Author’s analysis of CPS ORG data.

Table B4-B

Family income of young adults

  Non-minimum 
Minimum wage states

  wage states All Bound

Less than $15,000 per year 32% 30% 37%
  6.1% 4.6% 19%

$15,000 - $19,000 per year 6.8% 5.2% 5.7%
  2.5% 1.9% 9.4%

$20,000 - $24,000 per year 8.1% 6.5% 7.7%
  2.4% 2.3% 11%

$25,000 - $29,000 per year 7.5% 6.1% 6.5%
  2.0% 1.7% 8.1%

$30,000 - $34,000 per year 6.4% 5.8% 3.8%
  1.8% 1.8% 5.5%

$35,000 - $39,000 per year 5.5% 5.3% 3.9%
  1.6% 1.5% 6.0%

$40,000 - $49,000 per year 7.8% 7.5% 5.7%
  2.0% 1.6% 7.0%

Above  $50,000 per year 26% 34% 29%
  7.8% 7.3% 16%

NOTE: BOLD indicates a diff erence with the corresponding mean in the mini-

mum wage states that is statistically signifi cant at the 5% level.  Low wage 

numbers were compared with corresponding numbers for All in the same 

state and year.

SOURCE: Author’s analysis of CPS ORG data.

Table B4-C

Family income of adults

  Adults with less than HS education Adults with exactly a HS education

  Non-minimum Minimum Non-minimum Minimum

  wage states wage states wage states wage states

Less than $15,000 per year 34% 42% 22% 28%
  9.4% 5.8% 5.1% 4.0%

$15,000 - $19,000 per year 8.9% 7.8% 5.3% 4.2%
  2.4% 1.9% 1.9% 1.1%

$20,000 - $24,000 per year 11.7% 9.2% 7.3% 5.9%
  2.2% 2.0% 1.5% 1.4%

$25,000 - $29,000 per year 10.3% 7.9% 8.0% 6.3%
  2.3% 1.7% 1.4% 1.6%

$30,000 - $34,000 per year 8.1% 6.9% 7.6% 6.3%
  2.6% 1.6% 1.3% 1.1%

$35,000 - $39,000 per year 6.7% 5.9% 7.1% 6.1%
  2.2% 1.3% 1.2% 0.9%

$40,000 - $49,000 per year 8.3% 7.0% 10.7% 9.4%
  3.4% 1.3% 1.7% 1.3%

Above  $50,000 per year 12% 14% 32% 34%
  5.4% 3.1% 7.0% 5.6%

NOTE: BOLD indicates a diff erence with the corresponding mean in the minimum wage states that is statistically signifi cant at the 5% level. 

SOURCE: Author’s analysis of CPS ORG data.
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 In the minimum wage states, household income is not distributed among bound teenagers diff erently than it is 
among other teenagers. Bound young adults are more likely to be from a poor household, and less likely to be from a 
household in the most affl  uent category than is typical for their age group. Th ey are also more likely to be from house-
holds with income in the $30,000-34,000 per year range, but it is diffi  cult to read anything into that.

Wages, employment, and labor force participation
Tables B5-A and B5-B approach the heart of the matter. Several measures of wages are included. First is the mean wage 
which, because of skewness, averages more than $0.50, or 8%, above the median wage. Second is the average of the 
logarithm of the wage, which is a standard way of correcting for the distortions that skewness introduces. Th ird is the 
median wage, which is completely unaff ected by skewness, but for the same reason loses almost all detail of the wage dis-
tribution. Next is the 30th percentile, which has properties similar to the median but focuses more closely on the lower 
part of the distribution, where the minimum wage is likely to have its biggest impact. Last is the average wage of those 
making less than the median, an attempt to combine the virtues of the overall average with those of the 30th percentile. 
Several of these fi gures are not included for the bound samples because the smaller sample size for this group introduces 
important measurement errors.
 Wages for teenagers in the non-minimum wage states are consistently below teenagers’ wages in the minimum wage 
states, by roughly $0.50 all along the wage distribution. For young adults, wages are also lower in the non-minimum 
wage states, but the skew appears to be greater in the minimum wage states, so the size of the diff erence between the two 
sets of states is less lower down the wage distribution. 
 Th e employment measure is the employment rate for the demographic groups (employment divided by popula-
tion).17 In the non-minimum wage states, teenagers are more likely to be working than in the minimum wage states and 

Table B5-A

Wage measures, rates of employment, labor force participation, and unemployment of teenagers

  Non-minimum 
Minimum wage states

  wage states All Bound

Average hourly wage (WAGE) $6.82 $7.35 $6.03
  $0.56 $0.63 $0.61

Average logarithm of hourly wage (LNWG)  1.86 1.94 1.79
  0.07 0.08 0.10

Median wage (PCT50) $6.33 $6.81 
  $0.50 $0.58 

30th percentile of wage (PCT30) $5.70 $6.13 
  $0.38 $0.56 

Average of wages below the median (AVGBOTM50) $5.33 $5.82 
  $0.33 $0.50 

Employment ratio (EPOPS) 44% 42% 
  8.7% 9.8% 

Labor force participation rate (LFPR) 52% 49% 
  8.7% 9.7% 

Unemployment rate 15.0% 15.9% 
  4.4% 6.0% 

NOTE: BOLD indicates a diff erence with the corresponding mean in the minimum wage states that is statistically signifi cant at the 5% level.  Low wage numbers 

were compared with corresponding numbers for All in the same state and year.

SOURCE: Author’s analysis of CPS ORG data.
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Table B5-C

Wage measures, rates of employment, labor force participation, and unemployment of adults

  Adults with less than HS education Adults with exactly a HS education

  Non-minimum Minimum Non-minimum Minimum

  wage states wage states wage states wage states

Average hourly wage (WAGE) $10.08 $10.26 $13.46 $14.22
  $1.07 $0.94 $1.40 $1.37

Average logarithm of hourly wage (LNWG)  2.21 2.22 2.47 2.52
  0.11 0.09 0.10 0.09

Median wage (PCT50) $8.90 $8.82 $11.72 $12.41
  $1.12 $0.92 $1.31 $1.27

30th percentile of wage (PCT30) $7.39 $7.25 $9.29 $9.61
  $0.88 $0.71 $0.97 $0.87

Average of wages below the median (AVGBOTM50) $6.91 $6.78 $8.57 $8.86
  $0.80 $0.62 $0.90 $0.79

Employment ratio (EPOPS) 67% 64% 79% 76%
  5.1% 4.0% 3.0% 2.2%

Labor force participation rate (LFPR) 71% 70% 82% 80%
  4.4% 3.5% 2.5% 1.8%

Unemployment rate 6.4% 8.7% 4.4% 5.1%
  2.6% 2.0% 1.3% 1.3%

NOTE: BOLD indicates a diff erence with the corresponding mean in the minimum wage states that is statistically signifi cant at the 5% level. 

SOURCE: Author’s analysis of CPS ORG data.

Table B5-B

Wage measures, rates of employment, labor force participation, and unemployment of young adults

  Non-minimum 
Minimum wage states

  wage states All Bound

Average hourly wage (WAGE) $9.31 $10.18 $6.03
  $0.84 $1.03 $0.62

Average logarithm of hourly wage (LNWG)  2.14 2.22 1.79
  0.08 0.09 0.10

Median wage (PCT50) $8.40 $9.03 
  $0.78 $0.89 

30th percentile of wage (PCT30) $7.07 $7.52 
  $0.63 $0.68 

Average of wages below the median (AVGBOTM50) $6.52 $6.97 
  $0.54 $0.59 

Employment ratio (EPOPS) 72% 71% 
  5.9% 5.7% 

Labor force participation rate (LFPR) 78% 77% 
  4.9% 5.0% 

Unemployment rate 8.4% 8.4% 
  2.7% 2.7% 

NOTE: BOLD indicates a diff erence with the corresponding mean in the minimum wage states that is statistically signifi cant at the 5% level.  Low wage numbers 

were compared with corresponding numbers for All in the same state and year.

SOURCE: Author’s analysis of CPS ORG data.
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more likely to be part of the labor force. Young adults are more likely to be part of the labor force in the non-minimum 
wage states, but not more likely to be working. Unemployment rates of both teenagers and young adults are not diff er-
ent in non-minimum wage states from minimum wage states. However, this result comes from combining the males 
and females together. When examining separately unemployment rates of teenage girls and boys, and young women and 
men, diff erences do emerge. Unemployment rates are higher for teenage boys in minimum wage states, and for young 
men and young women in non-minimum wage states.
 Finally, among the bound workers, those in the minimum wage states making less than what the minimum wage 
will be following an increase in the next calendar are indeed low wage workers. Th eir mean wage is about $0.65 less 
than the contemporaneous median wage for teenagers in their own states. Furthermore, their mean wage is a dime less 
than the contemporaneous same state 30th percentile wage, although this diff erence is not a statistically signifi cant one. 
Finally, the average wage of bound young adults is $1.35 less than the 30th percentile of the wage distribution for all 
young adults, and the diff erence statistically signifi cant.

Unit roots      
In the analysis of individual time series, it has been common practice since the 1980s to examine the data for unit roots. 
If unit roots are present and the statistical analysis neglects taking account of them, the resulting inference can be entirely 
incorrect. Th e results of this examination determine whether the analysis should be carried out on the actual data, or the 
changes (in this case) from one year to the next. While much work exists extending the time series tests to panel data, 
as for instance here with data on many states over time, most of these tests require long panels, panels that are roughly 
the length of a typical time series. Th e eight years of data examined here would be much too short. Fortunately, Hadri 
and Larsson (2005) recently published a pair of tests appropriate for the data here with only a small adjustment. Th eir 
test requires a minimum of 10observations per series, i.e., 10 years of data for each state. Th e period 1998-2005 is only 
eight years. To use their test, we have extended the data by two years at the beginning to be 1996-2005. Th e result is that 
none of the variables, not any for any of the demographic or racial groups nor for the industry of eating and drinking 
establishments, show any evidence of unit roots during this time period. Th us, the analysis is performed on the levels of 
the data.
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Table B6 (Part 1 of 2)

Descriptive statistics of young African Americans

  African Americans Whites

 Non-minimum Minimum Non-minimum Minimum

 wage states wage states wage states wage states

 

Enrollment 47% 50% 49% 52%
 4.9% 5.2% 3.7% 6.1%

Less than high school 44% 42% 37% 30%
 5.2% 4.1% 2.7% 9.6%

Completed high school 29% 29% 25% 20%
 4.4% 4.4% 3.3% 6.6%

Some college 24% 26% 31% 33%
 3.8% 4.8% 3.4% 5.2%

College 2.9% 4.0% 6.9% 16%
 1.6% 1.4% 2.1% 18%

Native-born citizen 98% 90% 99% 95%
 2.8% 7.8% 1.2% 2.5%

Foreign-born citizen 0.4% 1.9% 0.3% 1.3%
 0.7% 1.8% 0.3% 0.8%

Non-citizen 1.8% 8.0% 1.1% 3.8%
 2.4% 6.5% 1.0% 2.2%

Central city 40% 49% 14% 28%
 22% 34% 8% 32%

Other metro area 26% 29% 44% 41%
 16% 24% 16% 27%

Non-metro area 34% 22% 43% 32%
 25% 33% 17% 30%

Married, living with spouse 4.8% 3.7% 21.6% 6.4%
 2.2% 1.7% 4.8% 2.5%

Married, not living with spouse 0.4% 0.6% 0.4% 0.3%
 0.5% 0.6% 0.4% 0.3%

Other 95% 96% 87% 93%
 2.2% 1.9% 4.9% 2.6%

Woman 52.5% 52.1% 49.5% 50.1%
 3.9% 3.8% 2.6% 3.3%

Union member 2.5% 4.7% 2.2% 4.1%
 2.3% 2.2% 1.4% 1.5%

Self-employed 0.9% 0.6% 1.7% 1.5%
 0.8% 0.6% 0.8% 0.7%

< $15K (annual family income) 44% 40% 25% 25%
 8.2% 5.3% 4.6% 5.1%

$15K - $19K (annual family income) 7.3% 6.1% 4.4% 3.1%
 3.2% 2.2% 1.7% 1.4%

$20K - $24K (annual family income) 8.0% 7.3% 5.7% 4.1%
 2.9% 2.4% 2.0% 1.8%

$25K - $29K (annual family income) 7.3% 6.6% 5.7% 4.6%
 2.6% 2.5% 1.8% 1.9%

$30K - $34K (annual family income) 6.0% 6.0% 5.5% 5.0%
 2.6% 2.2% 1.6% 2.0%

$35K - $39K (annual family income) 5.0% 5.7% 5.2% 4.8%
 2.0% 2.4% 1.4% 2.2%

                                     continued on the next page
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Table B6 (Part 2 of 2)

Descriptive statistics of young African Americans

  African Americans Whites

 Non-minimum Minimum Non-minimum Minimum

 wage states wage states wage states wage states

 

$40K - $49K (annual family income) 6.3% 7.2% 8.4% 7.4% 
  2.7% 2.2% 1.9% 1.8%

> $50K (annual family income) 17% 22% 40% 46%
  7.5% 5.3% 8.6% 8.4%

Average hourly wage (WAGE) $8.31 $9.00 $8.69 $10.00
  $1.41 $0.99 $0.82 $1.91

Average logarithm of hourly wage (LNWG)  2.02 2.10 2.05 2.17
  0.10 0.10 0.08 1.60

Median wage (PCT50) $7.26 $7.86 $7.57 $8.61
  $0.78 $0.74 $0.68 $1.97

30th percentile of wage (PCT30) $6.20 $6.66 $6.32 $7.15
  $0.76 $0.58 $0.50 $1.47

Average of wages below the median (AVGBOTM50) $5.95 $6.28 $5.83 $6.60
  $0.92 $0.52 $0.40 $1.27

Employment ratio (EPOPS) 43.0% 41.8% 59% 61%
  6.2% 6.3% 4.5% 6.6%

Labor force participation rate (LFPR) 55% 52% 65% 66%
  6.3% 6.3% 4.4% 5.2%

Unemployment rate 22% 22% 9% 8%
  5.6% 4.9% 2.4% 1.9%

 
NOTE: BOLD in column 1 indicates a statistically signifi cant diff erence (2 sample t-test, 2-sided α=0.05) with the adjacent value in column 2; in columns 3 & 4, 

indicates a statistically signifi cant diff erence (1 sample t-test, 2-sided α=0.05) with the corresponding value in columns 1 & 2, respectively.

SOURCE: Author’s analysis of CPS ORG data.
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Table B7 (Part 1 of 2)

Descriptive statistics of young Hispanics

  Hispanics Whites

 Non-minimum Minimum Non-minimum Minimum

 wage states wage states wage states wage states

 

Enrollment 35% 41% 49% 55%
 6.8% 4.6% 4.7% 3.8%

Less than high school 55% 49% 36% 33%
 5.8% 4.8% 2.6% 2.6%

Completed high school 26% 26% 26% 22%
 4.0% 3.6% 3.3% 2.0%

Some college 18% 22% 32% 35%
 5.4% 3.8% 2.8% 3.0%

College 1.4% 2.7% 6.2% 8.8%
 0.7% 1.2% 2.4% 1.9%

Native-born citizen 67% 57% 98% 95%
 14% 4.5% 1.0% 1.4%

Foreign-born citizen 3.0% 5.5% 0.4% 1.4%
 2.0% 2.2% 0.3% 0.7%

Non-citizen 30% 38% 1.5% 3.8%
 12% 4.7% 0.9% 0.9%

Central city 37% 43% 33% 19%
 11% 25% 14% 9.5%

Other metro area 28% 48% 35% 57%
 17% 20% 15% 8.2%

Non-metro area 35% 9.2% 32% 24%
 20% 6.8% 17% 6.2%

Married, living with spouse 18% 13% 13% 6.9%
 3.7% 4.1% 2.3% 2.0%

Married, not living with spouse 1.6% 1.4% 0.4% 0.4%
 1.0% 0.7% 0.3% 0.3%

Other 80% 86% 87% 93%
 4.0% 4.1% 2.4% 2.2%

Woman 47% 48% 50% 50%
 3.7% 2.9% 1.9% 1.2%

Union member 3.0% 4.1% 2.1% 4.5%
 2.9% 1.9% 0.9% 1.6%

Self-employed 1.3% 1.1% 1.8% 1.4%
 0.8% 0.6% 0.8% 0.5%

< $15K (annual family income) 30% 33% 22% 25%
 7.7% 6.6% 5.4% 3.7%

$15K - $19K (annual family income) 8.5% 6.8% 4.8% 3.1%
 2.8% 2.6% 1.5% 1.4%

$20K - $24K (annual family income) 10.1% 8.9% 6.2% 4.2%
 2.6% 2.5% 2.0% 1.7%

$25K - $29K (annual family income) 9.7% 8.1% 6.4% 4.3%
 2.2% 2.0% 1.7% 1.4%

$30K - $34K (annual family income) 8.0% 6.7% 5.9% 4.4%
 3.2% 1.7% 1.4% 1.3%

$35K - $39K (annual family income) 6.8% 6.5% 5.2% 4.5%

 2.2% 1.7% 1.6% 1.1%

                                     continued on the next page
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Table B7 (Part 2 of 2)

Descriptive statistics of young Hispanics

  African Americans Whites

 Non-minimum Minimum Non-minimum Minimum

 wage states wage states wage states wage states

 

$40K - $49K (annual family income) 8.9% 8.1% 8.2% 7.4%
  2.5% 2.6% 1.7% 1.4%

> $50K (annual family income) 17% 22% 41% 48%
  4.8% 4.4% 6.3% 7.9%

Average hourly wage (WAGE) $8.47 $8.82 $8.99 $9.31
  $0.74 $0.73 $0.79 $0.81

Average logarithm of hourly wage (LNWG)  2.06 2.07 2.09 2.11
  0.09 0.10 0.09 0.08

Median wage (PCT50) $7.76 $7.71 $7.94 $7.91
  $0.86 $0.58 $0.78 $0.68

30th percentile of wage (PCT30) $6.54 $6.59 $6.56 $6.59
  $0.65 $0.48 $0.62 $0.52

Average of wages below the median (AVGBOTM50) $6.14 $6.18 $6.08 $6.12
  $0.55 $0.51 $0.55 $0.48

Employment ratio (EPOPS) 56% 53% 62% 59%
  5.5% 6.1% 5.5% 4.3%

Labor force participation rate (LFPR) 64% 60% 68% 64%
  5.3% 6.2% 5.2% 4.2%

Unemployment rate 11.9% 12.0% 9.0% 8.5%
  2.8% 2.7% 2.2% 1.6%

 
NOTE: BOLD in column 1 indicates a statistically signifi cant diff erence (2 sample t-test, 2-sided α=0.05) with the adjacent value in column 2; in columns 3 & 4, 

indicates a statistically signifi cant diff erence (1 sample t-test, 2-sided α=0.05) with the corresponding value in columns 1 & 2, respectively.

SOURCE: Author’s analysis of CPS ORG data.
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Appendix C
Regression equations

Diff erence-in-diff erences
For lack of any better choice, rather than defi ning clean before and after periods, we have defi ned starting and ending 
periods, 1998 and 2005, respectively. Th e reasoning is that, over the period starting in 1998 and ending in 2005, mini-
mum wages rose in the one group of states and did not in the other. Did the two groups experience diff erent behavior 
in the variables of interest, wages, and employment? For this part of the analysis, we drop all observations except those 
in these two years.
 Th e regression equation for the simple diff erence-in-diff erences equation is:

 Yit = Constant + α(Experimental Dummy)i + γ(After Dummy)t + δ(Experimental After Dummy)it + uit (B1)

where the subscripts indicate state (i) and year (t). Y is a wage or employment measure. Th e variable (Experimental 
Dummy)i equals 1 for states that raised their minimum wages during the period. Th e variable (After Dummy)t is zero 
in 1998 and 1 in 2005. Th e variable (Experimental After Dummy)it is 1 when both (Experimental Dummy)i and (After 
Dummy)t are 1; and uit is the residual. Th e relevant coeffi  cient is δ. With control variables, the diff erence-in-diff erences 
equation is:

 Yit = Constant + α(Experimental Dummy)i + γ(After Dummy)t + δ(Experimental After Dummy)it + Xitβ + uit  (B2)

where Xit is a vector of control variables that vary across states and years. Th e coeffi  cient of interest remains δ.
 A complementary approach, conventional panel analysis, does not require a clear diff erence between before and 
after. It runs regressions similar to the diff erence-in-diff erences approach, with two diff erences. First, it uses all periods. 
Second, the list of regressors includes a minimum wage variable in each state each year. 
 Th e minimum wage variable diff ers according to the dependent variable. Th e simplest approach is to use the nomi-
nal minimum wage when the dependent variable is a wage variable, and a defl ated minimum wage when the dependent 
variable is a real variable, as in the employment-population ratio (epop). In the wage equations, the minimum wage is 
constant at the federal minimum wage for all observations of the states in the control group of the diff erence-in-diff er-
ences approach; it is the average state value over all in each year for the states in the experimental group. To defl ate the 
minimum wage for the employment equation, we fi rst determine the (current year) median wage in each state for the 
specifi c demographic group or industry. Th e defl ator for each observation is calculated as the average wage of those in the 
state who, the previous year, made less than that state’s median, W50it-1. Because one expects the employment eff ects to 
be concentrated more on the lower half of the wage distribution than on the upper half, this average is more appropriate 
than the average of the whole distribution. Using the value from the previous year keeps the current minimum wage 
from infl uencing both the numerator and denominator of the defl ated minimum wage.
 All the panel regressions include two-way fi xed eff ects. We conducted Hausmann tests to see whether two-way random 
eff ects were appropriate, and this hypothesis was rejected much more often than not. To keep the reporting of results simple, 
we have reported only the fi xed eff ects specifi cations. Th e panel equations for diff erent wage measures are:

 Wit = Constant + δMWit + Xitβ + FEi + FEt + uit  (B3)

where MWit is the average value in year t of the minimum wage in state i; FEi is a fi xed eff ect for state i; FEt is a fi xed 
eff ect for year t; and Xit is the same vector of control variables as above. For employment and the labor supply (both 
denoted as Yit below), the equations are:

 Yit = Constant + δ(MWit/W50it-1) + Xitβ + FEi + FEt + uit  (B4)
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Endnotes
1 For simplicity, the word state includes the District of Columbia.
2 Th e control variables are factors that are believed to infl uence labor market performance from either the demand or supply 

side. Not coincidentally, they include the variables discussed in the previous section, proportions of each demographic group 
that had not (yet) graduated from high school, had graduated from high school, had attended some college, and had graduated 
from college; were Hispanic, white non-Hispanic, or black non-Hispanic; lived in a central city, or lived in another part of a 
metropolitan area; were married living with a spouse, or married and not living a with spouse; were native-born citizens, or for-
eign-born citizens; were union members; or were self-employed. For the broader groups that included both males and females, 
the gender breakdown was included. Except for analysis of the two groups of prime-age adults (those that did not complete high 
school and those who had but went no further), the fraction that were enrolled students was also included. To control for the 
business cycle, the unemployment rate of prime-age adult males was included in all regressions. Finally, constants for each state 
and year were included.

3 Appendix C shows the regression equations that were estimated. Th e numbers displayed for this analysis in the tables that follow 
are the point estimates for δ in equation B2. 

4 Th e elasticities were calculated at every observation in the sample, using the point estimates for δ in equations B3 and B4, and 
then averaged. Th e 95% confi dence intervals were calculated by a Monte Carlo exercise that was run 1,000 times. In this exer-
cise, the coeffi  cient on the minimum wage measure was randomly drawn from a normal distribution with a mean equal to its 
point estimate and a standard deviation equal to the standard error of the estimated coeffi  cient. Each iteration, the elasticities 
were recalculated at each observation with the randomly drawn value of the coeffi  cient and then averaged. At the end of the 
exercise, the averages were sorted and a confi dence interval constructed that excluded the largest and smallest 2.5% of these 
average values.

5 See Appendix B for a more detailed discussion of the data.
6 Wessels (2005) credits Mincer (1976) and Gramlich (1976) as the classic articles for this idea.
7 Th e conventional standard in statistical analysis is that if zero is within the 95% CI, then one cannot claim to have found any 

eff ect. If zero is not within the 95% CI, then one can claim with some confi dence to have found an eff ect. Because all the 95% 
CIs here do not include zero, because they are all strictly positive, it is reasonable according to this convention to assert that 
wages rose in response to the minimum wage increases.

8 It is conceivable that the unemployment rate for adult males (age 25-55) may be sensitive to the minimum wage, and therefore 
obscure the eff ect of the minimum wage. For this reason, results are presented both with and without this unemployment rate 
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as a control variable. 
9 Both school enrollment rates and overall level of enrollment were higher in the minimum wage states, but in both sets of states 

they were lower than for their white counterparts. Th ose in the minimum wage states are more likely to be living in metropoli-
tan areas, less likely to be married, whether living with or without spouse, more likely to be in a union, and less likely to be 
self-employed.

10 Th e list of control variables for these regressions was not identical to that for the earlier regressions. For the regressions for each 
race, the control variables were the proportion in each sample who had not (yet) graduated from high school, had graduated 
from high school, had attended some college, and had graduated from college; lived in a central city, or lived in another part 
of a metropolitan area; were married living with spouse, or married and not living with spouse; were native-born citizens, or 
foreign-born citizens; were union members; were self-employed; were women; and were enrolled students. Finally, to control 
for the business cycle, the unemployment rate of prime-age adult males was included in all regressions. As with the previous 
analyses, dummy variables for state and year were included.

11 Th e exception is the elasticity of young whites’ labor supply when estimated without the adult male unemployment rate. Al-
though statistically signifi cant, it is small, and with the inclusion of the business cycle control variable the point estimate shrinks 
to statistical insignifi cance.

12 Another way of looking at the data by race is to analyze diff erences within each state between whites and each racial minority. 
Th is would allow us to consider whether the minimum wage helps or hinders attempts at closing gaps between non-whites and 
whites. Th e only statistically signifi cant results pertained to the average wage and the logarithm of the wage, for both minor-
ity groups, and to the 30th percentile of the wage distribution of Hispanics. What these results are picking up is the already 
reported benefi t to whites and lack of benefi ts to others, rather than any direct harm to others.

13 And if they do not, employers are required to make up the diff erence so that employees in this industry do not end up earning 
less than they would working in other industries.

14 In an eff ort to improve the estimates, and conserve on degrees of freedom, several control variables were combined in estimat-
ing diff erence-in-diff erences response for the restricted sample: had not (yet) graduated from high school with had graduated from 
high school: had attended some college with had graduated from college: and lived in a central city with lived in another part of a 
metropolitan area.

15 Th e relative paucity of wage measures made it necessary to use a diff erent defl ator than previously. Th e minimum wage is here 
defl ated by the previous year’s average wage for each state’s restaurant industry. 

16 Th ese are all from the panel regressions. Only two of the diff erence-in-diff erences estimates were statistically signifi cant: the 
positive estimates for both employment and for labor supply for young African Americans (Table 9), and then only when the 
adult male unemployment rate was not included. 

17 Unemployment rates can vary without any variation in employment as people change their eff orts to fi nd work in response to 
perceptions of the state of the labor market. Th at is, if LFPR varies, that can by itself lead to variations in the unemployment 
rate, without any changes in unemployment itself. For this reason, economists are wary of making the unemployment rate the 
focus of their analysis. Most frequently it is used to control for the vagaries of the business cycle, recessions, and booms.


