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ABSTRACT 

 
This paper analyzes the impacts of the minimum wage increases on the 

employment at the state level in U.S. between 1994 and 2016. Using the data from the 

Current Population Survey Merged Outgoing Rotation Groups, I utilize fixed effects 

model and find no statistically significant impact of minimum wage increases on the 

employment, including employment rate, working hours, weekly earnings and duration of 

layoff. When narrowing down to three sub-industries: Grocery stores, Restaurants, and 

Drinking places, I do not find significant effects of state minimum wage increases on 

state employment rate in Restaurants and Drinking places, but find significant positive 

effects in Grocery states from year 1994 to 2016. The results suggest that increasing 

minimum wage may not cause workers to lose their jobs, therefore policy makers should 

consider increasing minimum wage to prevent growing wage inequality and to reduce 

poverty. 
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Introduction 
 

 

The Fair Labor Standards Act (FLSA) (1938) guaranteed U.S. workers with 

minimum wage, overtime pay, and child labor protections. The FLSA applies to most, 

but not all, private and public-sector employees. Wokers at U.S. are legally to be paid no 

less than the minimum wage level. With the passage of The FLSA of 1938, the U.S. 

minimum wage was set at $0.25 per hour for covered workers. Since there, there has been 

22 separate times of federal minimum wage increases between 1938 and 2009. After 

2009, the latest federal minimum has been at the level of $7.25 an hour. Some states have 

set their state minimum wages higher than the federal one (Buearu of labor Statitics, 

2013). As of 2016, nearly 30 states including the District of Columbia had minimum 

wage rates that are higher than the federal minimum wage. At the beginning of 2018, 

there are 18 states increasing their minimum wage level, which will impact about 4.5 

million workers across the country. Most of these states increase the minimum wage level 

because of the legislation results in recently years, while some of the states set their state 

minimum wage automatically adjusted along with the inflation pace. When taking into 

account of cost of living and inflation, they found the federal minimum wage of 1968 is 

worthy $10 an hour in today’s dollars, which is higher than the prevailing federal 

minimum wage (Jones, 2017).  

Supporters of minimum wage increase argue that it is an essential way to help 

low-income families support themselves. The measure would raise wage for a lot of low 

hourly wage workers including janitors, parking attendants, dishwashers and others, and 

it probably would put upward pressure on the wages of other workers who are paid 
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slightly above the new baseline. Data from the Bureau of Labor Statistics (2013) show 

that workers of color, workers in the service industries, single mothers, and younger 

workers are more likely be paid at minimum wage and are thus more affected by 

minimum wage policies (Acs et al., 2014).  

However, there are also opponents of minimum wage increase arguing that 

minimum wage increase raise emoloyers’ costs and it will cause employers to lay off  

workers, especially the low-wage workers. Small businesses like restaurants usually 

operate within tight budget constraints and low profit margins. So, if the price of labor 

goes up, they may have to make the difficult choice to reduce staff or cut hours. For 

example, according to a study, in Seattle, with a $13 minimum wage, employers would 

be forced to reduce employee hours by 9 percent. The net result might be that workers in 

Seattle would have lower total wages (Jardim et al., 2017). 

From previous researches, there is still no consensus on the impact of minimum 

wage increases on employment. In this thesis, using panel data from the Current 

Population Survey (CPS) in a 23-year time series (1994-2016), I focus on the impact of 

state level minimum wage increases on state general employment, including employment 

rate, workings hours, weekly earnings, and duration of layoff. Also, I look into three sub-

industries that are sensitive to minimum wage increase, to specifically see the impact of 

minimum wage increases in these industries. From the results of this research, I find no 

statistically siginifciant impact of minimum wage increase on employment. It implies that 

we can improve low-wage workers’ living by increasing minimum wage without harming 

their jobs, and legislature shoud consider initate and pass Acts on increasing minimum 

wage across states and also at the federal level. 
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Literature Review 

 

The literature on the impact of minimum wage increases on the aggregate 

employment rate is very broad. However, researches have failed to reach concensus on 

the employment effect of minimum wage increases. The present paper focuses on the 

recent literature in this area, which has become known as the “new minimum wage 

research.” (Neumark & Wascher, 2006, p. 4). The principal innovations of “the new 

minimum wage research” has been the idea of “natural experiments” and controlling 

cross-state variation of the minimum wage using time-series and panel data techniques to 

measure the impact of the minimum wage at the national level (John Schmitt, 2005). 

For example, Deere et al. (1995) measured the impact of minimum wage 

increases on aggregate employment at the federal level. They collected monthly CPS 

outgoing rotation data from 1985 to 1993, and used two binary variables to measure 

federal minimum wage increases in 1990 and 1991, assuming non-linear effects of 

minimum wage increases on employment (Sabia, 2009, p. 322). The first dummy variable 

is one when the federal minimum wage was $3.80 from April 1990 to March 1991. And 

the second dummy varibale is one when the federal minimumw wage was $4.25 from 

April 1991–March 1993.They also subgrouped the samples into high-wage and low-wage 

populations interms of demographic characteristics including age, education, race, 

ethinicity, marital status and gender. This results show that there is a negative 

relationship between minimum wage increases in 1990 and aggregate employment. Also, 

low-wage workers and women experience larger decline in employmetn following the 

minimum wage increase. 
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Other studies research on the impact of minimum wage on certain states, 

indsutries, or demographic groups. For example, Burkhauser et al. (2000a) used a fixed 

effects model with state dummies and month dummies to account for variation when 

examining the impact of minimum wage on youth employment. They used monthly data 

from CPS outgoing rotation group from 1979 to 1996. They also controlled for seasonal 

adjustment, lagged minimum wage effects and business cycle effects. They concluded 

that the minimum wage increase has a significant and negative effect on the employment. 

Sabia (2006) focused on the employment impact of minimum wage increases on 

retail and small business. Using the data for the overall and retail employment analyses 

from the CPS merged outgoing rotation group (morg) from January 1979 to December 

2004, he created a panel of states and months. Controlling for both state effects, month 

effects, year effects and other covariates, he found that a 10 percent increase in state 

minimum wages decreased the share of 16-64-year-olds employed in the retail industry 

by 1 to 3 percent. This finding is consistent with neoclassical economic theory. 

In contrast, some studies find that there is an insignificant employment effect or 

even statistically positive employment effect of minimum wage increases. Using first 

differencing examination, Katz and Krueger (1992) looked at the employment effect on 

fast food restaurants in Texas after the federal minimum wage changes in 1990 and 1991. 

In their study, minimum wage changes were measured by the proportional increases 

needed by firms to comply with the new minimum. In their model design, the difference 

in employment changes between restaurants that initially pay relatively higher wages and 

those pay relatively lower wages constitutes the effect of the minimum wage on 

employment (Neumark & Wascher, 2006, p. 4). From their research, they found that the 
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estimated elasticities of the minimum wage on employment ranges from 1.70 to 2.65, 

which implies a large, positive, and statistically significant effect.  In 1994, Spriggs and 

Klein conducted a research in Mississippi and Greensboro, North Carolina through 

telephone surveys of fast-food restaurants, which is simialr to the approach of Katz and 

Krueger. They found insignificant and negative effect of minimum wage changes on the 

employment. 

Using difference-in-differences estimation, Card and Krueger (1994) studied the 

employment effect of minimum wage increases on the fast food industries in New Jersey 

in 1992 compared that with Pennsylvania. They found that the increase in New Jersey’s 

minimum wage actually raised employment in that state (as measured by full-time 

equivalents). The stores that experienced larger minimum wage leap actually had more 

employment growth between Feburuary and November. They found an estimated 

elasticity of minimum wage increase on employment at 0.73. The results from Card and 

Krueger (1994) was inconsistent with the expected results based on conventional 

competitive model of the fast-food indutry. 

In a more recent attempt, Dube et al.(2010) essentially replicated Card and 

Krueger’s research by comparing employment differences across contiguous U.S. 

counties with different levels of the minimum wage. Using the Quarterly Census of 

Employment and Wages (QCEW) data, they had a dataset of restaurant employment in 

every quarter between 1990 and 2006.  The analyzed the employment outcomes of 318 

pairs of bordering counties where the prevailing minimum wage could differ, depending 

on the levels of the federal and state minimum wages. Using this large sample of border 
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counties, they found that the minimum wage increase had strong effects on earnings but 

no effects on employment level. 

Independent of Dube et al , Addison, et al. (2009) conducted a study of the impact 

of minimum wage on employment for U.S. retail-trade sector. Using QCEW data and a 

fixed effects model controlling for county fixed effects, quarter fixed effect and time-

trend, they found no net employment effect of the minimum wage in these industries. 

Also, using a sample of 81 fast-food restaurants in Georgia and Alabama between 2007 

and 2009, Hirsch et al.(2011) did not find statistically significant effects on the 

employment, neither did they find significant negative effect on employee hours, even 

when examined over a three-year period. 

Allegretto et al. (2011) applied the insights of Dube et al. (2010) to data from CPS 

on teen employment at the state level over the period 1990–2009. Like Dube et al. (2010), 

they found that once they controlled for different regional trends, the estimated 

employment effects of the minimum wage disappeared. The coefficient turned slightly 

positive, but not statistically different from zero. They also found that no matter in times 

of high or low overall unemployment, there was no difference in the impact of the 

minimum wage. 

In conclusion, due to different methods, datasets, and uncertainties of the internal 

and external validity, the impact of minimum wage increases is still controversial. My 

research will focus on the impact of state minimum wages at state level from 1994 to 

2016. My analytic approach brorrows from the Card and Krueger (1995), regressing the 

employment rate on minimum wage levels and using year dummies and state dummies to 

caputre the time variation and state variation.  
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Empirical Model 

 

Theoretical Explanation  

The neoclassic model assumes that the market is perfectly competitive, thus all 

the consumers and producers are price takers. In the labor market, employees are 

producers and employers are consumers. Using the perfectly competitive theory, at 

equilibrium point, companies will hire the workers they need at the necessary wage, or 

market price. Theoretically, the increase of a minimum wage may affect the labor market 

in two ways.  

First, when the minimum wage is higher than the equilibrium price of labor, 

competitive market model (upward-sloping supply curve and a downward-sloping 

demand curve) predicts that an increase in the minimum wage law should lead to a 

decrease in employment. In this case, there will be excessive supply of labor, causing 

unemployment. Therefore, increasing minimum wage leads to increase in unemployment 

(Stigler, 1946). This theory explains the empirical researches that find minimum wage 

increases are associated with employment rate declines (see, Figure 1).  

 

Figure 1. Effect of minimum wage increases above the labor market equilibrium 
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However, there is a second possible situation that an increase in minimum wage 

does not necessarily result in higher unemployment. In a free market, if the minimum 

wage set by the government is well below the equilibrium wage, this change will not 

cause excessive supply. (See figure 2) 

 

Figure 2. Effect of minimum wage increases below the labor market equilibrium 

 

The perfectly competitive market theory makes several assumptions that 

simplifies the labor market. For example, it assumes that the quality of all workers is the 

same and worthy of the same price. In reality, the equilibrium wages of different 

industries are different. For industries like restaurants and retailing where the average 

wage is low, a minimum wage increase is more likely to be binding and may have a 

significant impact on employment, while for industries where the equilibrium wage is 

much higher than the minimum wage, in theory, the minimum wage barely effects 

employment (Hirsch, Kaufman, and Zelenska 2011). 

Besides the perfectly competitive market model, two other models can be used to 

explain the effects of an increase in minimum wage: “institutional” model and the 
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dynamic monopsony model (Hirsch, Kaufman, and Zelenska 2011). The institutional 

model allows for several additional channels of adjustment, explaining the insignificant 

impact of minimum wage increases on employment. One important channel would be 

productivity. Instead of laying off workers, employers may take actions to enhance 

productivity, including the reorganization of work, setting higher performance standards, 

or demanding greater work intensity (Hirsch, Kaufman, and Zelenska, 2011). Perfect 

competitive model assumes that all the companies are already highly efficient, but in the 

institutional model, companies are assumed not at the peak efficiency (Kaufman 1999, 

2010). In this case, a minimum wage increase incentives employers to practice additional 

productivity-improving activities, and also incentives employees to work harder. As a 

result, there may be no laying off of workers-i.e. employment is inelastic to minimum 

wage increases. 

A key feature of monopsony models is that workers are paid less than the wage 

those workers would receive in a competitive labor market. So, a minimum wage that 

does not raise the wage above what would be the competitive wage in a well-functioning 

market could raise both wages and employment. In the dynamic monopsony model, there 

is real costs faced by both employers and workers. The costs come from inevitable 

frictions in the labor market when labor mobility happens. For example, it costs workers 

time and money to find other jobs with the constraints of geographic locations, 

transportation and so on. Employers may need to pay higher wages or wait to find 

quanlified candidates to fill the vacancy when someone leaves (Hirsch, Kaufman, and 

Zelenska, 2011). 

So, other than by laying off workers to offset the negative impact on a minimum 
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wage increase, employers can make several adjustments including reducing non-wage 

benefits, reducing training, changing employment compositions, improving products 

prices, improving efficiency, reducing turnover, and increasing demand. Given these 

differences in labor market theories, the question of the net impact of the minimum wage 

on employment remains to be decided empirically.  

Empirical Model 

To analyze the impact of minimum wage increases, I use an empirical model that 

is consistent with the model used by the Card and Krueger (1995) 

𝐸𝑖𝑗=𝛼0+𝛽1𝑀𝑊𝑖𝑗+𝛽2 Χ𝑖𝑗+𝛽3 Τ𝑖𝑗	+	𝛽4 S𝑖𝑗	+𝜖𝑖𝑗 

Where:  

𝐸𝑖𝑗 is the employment rate of state i in year j, 

𝑀𝑊𝑖𝑗 is the minimum wage in state i in year j,  

Χ𝑖𝑗 is a set of explanatory variables (i.e., covariates) 

Τ𝑖𝑗 measures time specific effects, 

S𝑖𝑗	measures	state	specific	effects, 

𝜖𝑖𝑗 error term 

 

The dependent variable is the employment rate of state i in year j. The 

employment rate is the proportion of employed labor force in the labor market. The key 

independent variable is the prevailing minimum wage for state i in year j. For this 

variable, I use the natural logarithm of the higher of the state minimum wage or the 

federal minimum wage for state i in year j. The other control variables are age, sex, 
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education, agriculture, and the log of state GDP per capita. I use the log of GDP per 

capita to control macroeconomic variation that would affect the employment rate. I 

incorporate state dummies and year dummies as state fixed effects and year fixed effects, 

to control for state variation and year variation.  
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Data Description 

 

My analysis uses the Current Population Survey merged outgoing rotation group 

(CPS morg) data for the years 1994 through 2016. The CPS is conducted by the United 

States Census Bureau for the Bureau of Labor Statistics (BLS), and it surveys a 

nationally-representative sample of both household level and individual level data on 

labor force, employment, unemployment, persons not in the labor force, hours of work, 

earnings, and other demographic and labor force characteristics. My CPS dataset is 

extracted from CPS morg and contains 50 or more variables on labor situation of each 

individual in each household. The CPS dataset includes 25,000 records or more per 

month. 

With only minor change, my dataset variables are consistent over the 1994-2016 

period, which allows me to merge data across years. The major advantage of my data is 

that it they include rich variables on employment, hourly wages, hours worked, full-time 

or part-time jobs, educations, tipping information, and other demographic information. 

These variables give me solid ground on which to build my empirical model and conduct 

regression analysis.  

As shown in table 1, I chose the most relevant variables from across all the years 

shown as below. To make sure the coding was consistent across years, I recoded some of 

the variables like education. Also, I recode all the two-category categorical variables into 

dummy variables, which are sex, agriculture, earnings paid by hour, union member, 

union contract covered, student, and full-time or part-time student. For each year, there 

are over 300,000 observations. I collapsed variables by taking the average of these 
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variables for each state. Thus, I get 51 observations representing each state for each 

variable, which give me the state average level. After appending the data from all years 

together, I have state-level panel data from year 1994 to 2016, which consists of 

51*23=1173 observations.  

In addition to the data from CPS, I also used data from other resources. I 

downloaded historical real GDP per capita data from year 1997 to 2016 from the Bureau 

of Economic Analysis. I used the historical state minimum wage data and the federal 

minimum wage data from the Bureau of Labor Statics, Wage and Hours Division that has 

recorded all the state minimum wage level from since 1968. When importing the 

historical state minimum wage data, I chose the nominal minimum wage data instead of 

any tipped minimum wage data or inflation-adjusted minimum wage. 
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Table 1 Definitions of Variables Used in My Empirical Analysis: Means, Standard 
Deviations, Minimum and Maximum values, 1994 to 2016 

Variables Definition Mean 
(S.D) 

Minimum Maximum 

State State FIPS code 28.96078 
(15.68352) 

1 
 

56 

Employment rate 
 

The proportion of 
employed labor force in 
the labor market 

.9451922 
(.019092) 

.8619034 .9825974 
 

Minimum wage The greater of the state or 
federal minimum wage 

5.997193 
(1.54352) 

1.6 11.5 

Age 
 

Age 46.75449 
(2.030811) 

39.1409 
 

52.90006 
 

Sex The proportion of female 
workers in the labor 
market 

.5311158 
(.0138781) 

.4878525 .5802146 

Education The average highest 
education received in the 
labor market 

8.926449 
(.4523442) 

7.539247 10.82238 

Usual hours 
worked 

The average usually 
hours worked for the 
major job 

39.0801 
(.7167857) 

36.80136 41.22973 

Duration of 
unemployment 

The average duration of 
unemployment between 
jobs 

19.90659 
(7.766371) 

6.211267 47.64376 

Agriculture The proportion of 
workers in the 
agricultural sector 

.0276353 
(.0236441) 

0 .1406017 

Earnings per 
week 

The average weekly 
earnings of the major job 

695.5176 
(160.4522) 

366.3282 1333.992 

Student The proportion of student 
workers in the labor 
market 

.4374141 
(.1491941) 

.0942702 .6655247 

Year Year 2005 
(6.636079) 

1994 2016 

GDP per capita 
 

State real GDP per capita 
 

47444.62 
(17698.66) 

0.61 
28265 

0.63 
170687 

Number of 
Observations 

 1173   

Source: Collected and computed by the author from the CPS morg data. 
 
 

Table 1 shows the key variables of interest in my merged dataset. Each 

observation stands for a mean value of a variable for a certain state and a certain year. 
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The average state employment rate for the 23 years period ranges from 86.2% to 98.26%. 

Among all the states, average education ranges from 11th grade to some college but not 

degree level. The average hours people usually work per week ranges between 36.8 hours 

and 41.23 hours. The GDP per capita for each state ranges from $28,265 per person to 

$170,687 per person. The lowest state minimum wage is 1.6 dollars per hour back in 

1994 in Wyoming while the highest state minimum wage is 11.5 dollars per hour in 2016 

in DC. 
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Empirical Results 
 

In this section, I first analyze the effect of the minimum wage on the employment 

rate from 1994 to 2016, through gradually adding year fixed effects, state fixed effects, 

and control variables. Then I conduct various tests and model specifications to check the 

robustness of my results. Finally, I narrow down the research to several sub-industries to 

see the effect of minimum wage on certain groups of workers. 

 

Baseline Analysis  

Model 1 in table 2 is a simple OLS model in which I regress the employment rate 

on the log of minimum wage using. The coefficient is statistically significant at the 1 

percent level, and it is negative. The value of the coefficient is minor, which indicates 

that the minimum wage level may have a statistically significant but economically minor 

negative effect on the employment rate. According to my results, a 10% increase in the 

minimum wage is associated with -0.22 percentage point decrease in the employment rate, 

all else equal. In model 2, I add year fixed effects to the model. These controls for the 

part of the variation of the employment rate across years and thus, mitigate concerns that, 

for instance, business cycle swings affect my results (Burkhauser et al., 2000a, 2000b). 

The coefficient is still statistically significant and negative, while the absolute value of 

coefficient becomes smaller.  

In Model 3 and Model 4, I gradually add other control variables including age, 

gender, education, agriculture and log of real GDP per capita. Log of real GDP per capita 

is a variable controlling for economic development. Adding the GDP variable can 

eliminate bias from some other unobservable macro-economic factors like technical 
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innovation, that may affect the employment rate (Jiashan Cui, 2012). In Model 4, the 

result is the almost the same as the results in the previous models. The coefficient of log 

minimum wage is statistically significant and negative but the effect is minimal. 

 
Table 2. Effects of Nominal Minimum Wage Increase on the Employment Rate 
using OLS model: 1994-2016 

 Model 1 Model 2 Model 3 Model 4 
 Employment 

rate 
Employment 

rate 
Employment 

rate 
Employment 

rate 
Log of 
minimum 
wage 

-0.02209** 
(10.79) 

-0.01277** 
(5.52) 

-0.01172** 
(3.92) 

-0.01247** 
(3.67) 

 
Age   0.00138** 0.00119** 
   (4.26) (3.38) 
Sex   -0.08804* -0.07424 
      (2.21) (1.74) 
Education   0.00899** 0.01102** 
   (6.86) (6.34) 
agriculture   0.19251** 0.18951** 
   (10.73) (8.86) 
Log of GDP 
per capita  

   -0.00371 
(1.28) 

    
_cons 0.98465** 0.96412** 0.86465** 0.89323** 
 (286.28) (254.37) (20.52) (25.02) 
R2 0.11 0.51 0.61 0.63 
N 1,033 1,033 1,033 901 
YEAR FE NO YES YES YES 

Note: 
Log of minimum wage is the log of the nominal state minimum wage level 
Age is the mean age of the labor force of a state 
Education is the mean education level of the labor force of a state 
Agriculture is the proportion of workers of the labor force in agricultural sector 
Log of GDP per capita is the log of the real GDP per capita of a state of 
Robust standard errors in parentheses 
* p<0.05; ** p<0.01 
 

Besides year fixed effects, I also include state fixed effects in the model. My data 

includes 51 states which may have time-invariant, state-specific effect on the 

employment. In Model 5 to Model 8 (shown in table 3), I gradually add the state fixed 
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effects in the model using fixed effect models instead of OLS model. In model 5, I 

regress the employment rate on the log of minimum wage, controlling for state fixed 

effects without fixed year effects. The coefficient is negative and significant. Therefore, I 

add year fixed effects in model 6, the log minimum wage coefficient is no longer 

significant and becomes positive, although it is very small.  In Model 7 and Model 8, I 

add the control variables and repeat the process. I find the same patters that I observe in 

Model 5 and Model 6. Once I incorporate both year fixed effects and state fixed effects, 

the log minimum wage coefficient becomes insignificant and positive.  

As a result, I conduct a Hausman test to check whether there are state fixed effects 

expected. The Hausman tests in model 7 and model 8 are significant, indicating that the 

inclusion of state-fixed effects has the expected influence on my model results. Model 8 

indicates that after controlling the year fixed effects, state fixed effects, and other 

covariates to eliminate the all potential bias, minimum wage increases have no significant 

impact on the employment rate at state level from year 1994 to 2016, in a long year term. 
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Table 3. Effects of Nominal Minimum Wage Increase on the Employment Rate 
using State Fixed Effect and Year Fixed Effect: 1994 - 2016 
 Model 5 Model 6 Model 7 Model 8 
 Employment 

rate 
Employment 

rate 
Employment 

rate 
Employment 

rate 
Log of minimum 
wage 

-0.0211*** 
(0.00427) 

0.00548 
(0.00583) 

-0.0358*** 
(0.0121) 

0.00599 
(0.00367) 

 
Age   0.00309** 0.00259** 
   (0.00129) (0.00111) 
Sex   0.299*** -0.00339 
   (0.0828) (0.0588) 
Education   -0.0215* 0.00338 
   (0.0108) (0.00746) 
Agriculture   0.204 0.00990 
   (0.125) (0.0738) 
Log of GDP per 
capita 

  0.0847*** 
(0.0191) 

0.0731*** 
(0.0134) 

   
Constant 0.983*** 0.938*** -0.0151 0.0219 
 (0.00749) (0.00846) (0.204) (0.166) 
Observations 1,033 1,033 901 901 
R-squared 0.101 0.689 0.232 0.774 
Number of stfips 46 46 46 46 
State FE YES YES YES YES 
Year FE NO YES NO YES 
Hausman Test Prob>chi2 =      

0.5840 
Prob>chi2 = 

0.9991 
Prob>chi2 =      

0.0000 
Prob>chi2 =      

0.0000 
Note: 
Log of minimum wage is the log of the nominal state minimum wage level  
Age is the mean age of the labor force of a state  
Education is the mean education level of the labor force of a state  
Agriculture is the proportion of workers of the labor force in agricultural sector  
Log of GDP per capita is the log of the real GDP per capita of a state of  
Robust standard errors in parentheses 
* p<0.05; ** p<0.01 
 
 

The fixed state effect model assumes that there are unobservable time-invariant 

characteristics of each states. To test the assumption, I use random effect model, 

assuming that unobserved time-invariant components follow a normal distribution, and 

repeat the regressions shown in Model 5, 6, 7 and 8 all again. Table 4 shows all the 

results using random effect model. After controlling for the year effects and other control 
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variables, I again find that minimum wage increases have no significant effect on the 

employment rate at state level from year 1994 to 2016. 

 
Table 4. Effects of Nominal Minimum Wage Increase on the Employment Rate 
using Random Effect: 1994-2016 

 Model 9 Model 10 Model 11 Model 12 
 Employment 

rate 
Employment 

rate 
Employment 

rate 
Employment 

rate 
Log of minimum 
wage 

-0.02127** 
(5.15) 

0.00364 
(0.66) 

-0.03561** 
(2.71) 

0.00242 
(0.50) 

 
Age   0.00210* 0.00193 
   (2.46) (1.88) 
 Sex   0.09095 -0.11113 
   (1.06) (1.54) 
Education   -0.00428 -0.00214 
   (0.58) (0.51) 
Agriculture   0.22240** 0.10364* 
   (4.94) (2.20) 
Log of GDP per 
capita 

  0.02572 
(1.70) 

0.03454* 
(2.23) 

   
_cons 0.98307** 0.94088** 0.61880** 0.56761** 
 (136.56) (120.06) (3.72) (2.79) 
N 1,033 1,033 901 901 
YEAR FE NO YES NO YES 

Note: 
Log of minimum wage is the log of the nominal state minimum wage level 
Age is the mean age of the labor force of a state  
Education is the mean education level of the labor force of a state  
Agriculture is the proportion of workers of the labor force in agricultural sector  
Log of GDP per capita is the log of the real GDP per capita of a state  
Robust standard errors in parentheses 
* p<0.05; ** p<0.01 
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Robustness Check 

In the following, I report the regression results of a series of robustness checks. I 

re-estimate the Model 8, using different variations of dependent variables, and then using 

different variations of independent variables. 

First, I use the log of employment rate as the dependent variable in the model 14 

(shown in table 5), thus the coefficient of log of minimum wage can be interpreted as the 

elasticity of the minimum wage increase on the employment rate increase. From model 

14, we do not see statistically significant elasticity of the minimum wage increase on the 

employment rate increase. Some researchers argued that the effect of minimum wage 

increases on employment might not appear immediately (Neumark and Wascher 1994; 

Baker et al. 1999; Burkhauser et al. 2000a, 2000b; Campolieti, Gunderson and Riddell 

2006; and Sabia 2009). It takes time for firms and employees to adjust to the changes. It 

is, therefore, important to introduce a lagged minimum wage variable into Model 8. I 

regress the employment rate and the log of employment rate on 12-month lagged value of 

independent variables in Model 15 and model 16, respectively. In Model 15 and model 

16 (shown in table 5 and table 6). With the lagged independent variables, the impact of 

minimum wage on the employment rate is still statistically insignificant and positive. It 

implies that the change of minimum may not have an impact on the employment rate. 

 

 

 

 



 22 

Table 5. Effects of Nominal Minimum Wage Increase on the Employment Rate with 
Variation in Dependent Variables: One Year Lagged Employment Effect 1994-2016 

 Model 13 Model 14 Model15 
 Employment 

rate 
Log of ER F. Employment rate 

Log of minimum wage 0.00599 
(0.00367) 

0.00629 
(0.00391) 

0.00264 
(0.00365) 

  
Age 0.00259** 0.00275** 0.00234** 
 (0.00111) (0.00118) (0.00110) 
Sex -0.00339 -0.00185 -0.0327 
 (0.0588) (0.0632) (0.0682) 
Education 0.00338 0.00356 -0.00589 
 (0.00746) (0.00792) (0.00729) 
Agriculture 0.00990 0.00801 -0.0537 
 (0.0738) (0.0791) (0.0751) 
Log of GDP per capita 0.0731*** 

(0.0134) 
0.0782*** 0.0616*** 

(0.0127)  (0.0146) 
Constant 0.0219 -1.044*** 0.262 
 (0.166) (0.181) (0.159) 
    
Observations 901 901 855 
R-squared 0.774 0.772 0.774 
Number of stfips 46 46 46 
State FE YES YES YES 
Year FE YES YES YES 

Note: 
Log of minimum wage is the log of the nominal state minimum wage level  
Age is the mean age of the labor force of a state  
Education is the mean education level of the labor force of a state  
Agriculture is the proportion of workers of the labor force in agricultural sector  
Log of GDP per capita is the log of the real GDP per capita of a state  
F. Employment means all the independent variables take one-year lagged value  
F. Log of ER means all the independent variables take one-year lagged value  
Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
 
 

In addition, I use the first-difference variation in the dependent variable, to 

measure the impact of the first-difference change in the minimum wage on employment 

rate, which is shown in Model 17 and Model 18 (Table 6). From Table 6, we find that 

using the first-difference measurement, the coefficient of log of minimum wage is still 

not statistically significant, although negative. It shows that there is not enough evidence 
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supporting that the first-difference change of minimum wage would influence of the 

employment rate. 

Table 6. Effects of Nominal Minimum Wage Increase on the Employment Rate with 
Variation in Dependent Variables: First Difference 1994 - 2016 

 Model 16 Model17 Model 18 
 F. log of ER D. Employment 

rate 
D. log of 

ER 
Log of minimum wage 0.00271 

(0.00386) 
-0.00231 
(0.00207) 

-0.00245 
(0.00220) 

    
Age 0.00248** 0.000918** 0.000956** 
 (0.00117) (0.000415) (0.000442) 
Sex -0.0330 0.0462 0.0513 
 (0.0730) (0.0381) (0.0411) 
Education -0.00630 0.00210 0.00223 
 (0.00773) (0.00332) (0.00353) 
Agriculture -0.0582 -0.00919 -0.00913 
 (0.0806) (0.0346) (0.0371) 
Log of GDP per capita 0.0661*** 

(0.0139) 
-0.00335 
(0.00411) 

-0.00352 
(0.00444) 

Constant -0.789*** -0.0415 -0.0448 
 (0.174) (0.0710) (0.0765) 
    
Observations 855 901 901 
R-squared 0.772 0.585 0.586 
Number of stfips 46 46 46 
State FE YES YES YES 
Year FE YES YES YES 

Note: 
Log of minimum wage is the log of the nominal state minimum wage level  
Age is the mean age of the labor force a state  
Education is the mean education level of the labor force of a state  
Agriculture is the proportion of workers of the labor force in agricultural sector  
Log of GDP per capita is the log of the real GDP per capita of a state  
Log of ER is the log of employment rate 
D.Employment means all the independent variables take first difference value  
D.Log of ER means all the independent variables take first difference value  
Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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To fully check the robustness of the model, I also conduct several specifications 

based on the variation of the independent variables. I regress the employment rate on the 

actual value of minimum wage, minimum wage square and minimum wage dummy 

respectively in Model 19 to Model 22 (shown in table7 ).  And I see none of the 

coefficients of minimum wage variables statistically significant in terms of the effect on 

employment rate. 
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Table 7. Effects of Nominal Minimum Wage Increase on the Employment Rate with 
Variation in Independent Variables: 1994-2016 

 Model 19 Model 20 Model 21 Model 22 
 Employment 

rate 
Employment 

rate 
Employment 

rate 
Employment 

rate 
Log of minimum 
wage 

0.00614 
(0.00514) 

   

    
Wage dummy -0.000118   0.000175 
 (0.00237)   (0.00238) 
Minimum wage  0.000736 0.00315 0.00305 
  (0.000805) (0.00237) (0.00279) 
minimum wage 
square  

  -0.000205 
(0.000196) 

-0.000201 
(0.000207) 

     
Age 0.00260** 0.00261** 0.00257** 0.00257** 
 (0.00111) (0.00110) (0.00113) (0.00113) 
Sex -0.00357 -0.00636 -0.00159 -0.00134 
 (0.0586) (0.0591) (0.0589) (0.0587) 
Education 0.00339 0.00279 0.00377 0.00377 
 (0.00746) (0.00755) (0.00725) (0.00725) 
Agriculture 0.0101 0.00533 0.0174 0.0173 
 (0.0735) (0.0740) (0.0715) (0.0711) 
Log of GDP per 
capita 

0.0730*** 
(0.0134) 

0.0733*** 
(0.0135) 

0.0732*** 
(0.0134) 

0.0732*** 
(0.0134) 

 
Constant 0.0219 0.0309 0.0159 0.0159 
 (0.166) (0.168) (0.165) (0.165) 
     
Observations 901 901 901 901 
R-squared 0.774 0.773 0.774 0.774 
Number of stfips 46 46 46 46 
State FE YES YES YES YES 
Year FE YES YES YES YES 
Note: 
Log of minimum wage is the log of the nominal state minimum wage level  
Minimum wage is the actual value of a state minimum wage  
Minimum wage square is the square of a state minimum wage of one-year minimum wage is 
higher than the federal one 
Age is the mean age of the labor force of a state  
Education is the mean education level of the labor force of a state  
Agriculture is the proportion of workers of the labor force in agricultural sector  
Log of GDP per capita is the log of the real GDP per capita of a state  
Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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Other Labor Outcomes  
 

Besides the employment rate, I also analyze other outcomes in the labor market 

including the effect of minimum wage increases on usual working hours, weekly earnings, 

and layoff duration. According to the perfectly competitive market theory, the minimum 

wage increase would decrease working hours and lengthen the duration of layoff. The 

effect on weekly earnings is complex as it partly depends on the elasticity of employment 

rate and minimum wage. To test this hypothesis, I conduct several regressions, with the 

results shown in model 23 to model 28 (shown in table 8). 

In Model 23 and Model 24, I regress average usual working hours on the log of 

minimum wage, but none of results show significant correlation between working hours 

and minimum wage with or without controlling for GDP per capita. In Model 25, without 

controlling for GDP per capita, the minimum wage increase has positive and significant 

effect on the weekly earnings. The coefficient is 38.80, indicating that a 1% change in the 

minimum wage is associated with a 0.388 dollars increase in the weekly earnings, all else 

equal. However, when I add log of GDP per capita in Model 26, the effect of minimum 

wage becomes insignificant while the coefficient of GDP per capita variable is significant 

at 1% level. This indicates that the macro economic performance, instead of state 

minimum wage level, is more significantly associated with the workers’ weekly earnings. 

A 1% increase in GDP per capita is associated with a 1.138 dollars increase of one 

workers’ weekly earnings, all else equal. Model 27 and Model 28 show that controlling 

the GDP per capita variable, minimum wage has no significant effect of on duration of 

layoff.  
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Table 8. Effects of Nominal Minimum Wage Increase on Other Labor Market 
Outcomes: 1994-2016 

 Model 23 Model 24 Model 25 Model 26 Model 27 Model 28 
 Working 

hours 
Working 

hours 
Earnings 
weekly 

Earnings 
weekly 

Duration 
of layoff 

Duration 
of layoff 

Log of minimum 
wage 

0.239 
(0.240) 

0.0292 
(0.165) 

38.80** 
(18.67) 

18.03 
(18.57) 

-2.645* 
(1.504) 

-1.828 
(1.101) 

 
Wage dummy -0.126 -0.0643 -14.50 -11.91 1.154** 0.705 
 (0.0782) (0.0753) (8.915) (9.564) (0.555) (0.619) 
Age -0.0263 -0.0145 -7.804 -6.099 -0.179 -0.312 
 (0.0375) (0.0342) (5.120) (5.616) (0.371) (0.290) 
Sex -6.887*** -3.692* 39.89 96.19 25.95 -14.45 
 (1.810) (1.931) (176.6) (157.6) (21.64) (19.91) 
Education 0.296 0.119 126.8*** 129.2*** 0.205 4.989*** 
 (0.291) (0.283) (44.99) (46.64) (2.022) (1.457) 
Agriculture -2.653 -0.834 -63.78 -72.64 14.46 -27.71 
 (4.154) (3.771) (314.8) (304.5) (26.20) (23.85) 
Log of GDP per 
capita 

 1.589*** 
(0.453) 

 113.8*** 
(33.23) 

 27.33*** 
(3.676) 

    
Constant 41.05*** 24.05*** -324.8 1,593*** 12.32 287.1*** 
 (2.740) (6.070) (288.5) (410.0) (25.06) (50.38) 
       
Observations 1,033 901 1,033 901 1,033 901 
R-squared 0.416 0.486 0.969 0.965 0.827 0.871 
Number of stfips 46 46 46 46 46 46 
State FE YES YES YES YES YES YES 
Year FE YES YES YES YES YES YES 
Note: 
Log of minimum wage is the log of the nominal state minimum wage level  
Working hours is the average working hours of a state  
Earnings weekly is the average weekly earnings from main job of a state  
Duration of layoff is the average duration of layoff of a state  
Age is the mean age of the labor force of a state  
Education is the mean education of the labor force level of a state  
Agriculture is the proportion of workers of the labor force in agricultural sector  
Log of GDP per capita is the log of the real GDP per capita of a state  
Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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Sub-Sample on Other Industries 

Sabia (2006), Katz and Krueger (1992), Spriggs and Klein (1994), Card and 

Krueger (1994) and Dube et al(2010) did the empirical research espeicallly on specific 

service sectors including retail stores, and resturants. Workers there are mostly low-wage 

workers that are making the minimum wage, thus these industries are expexted to be 

highly sensitive to minimum wage increases. The previous results are not conlcusive 

since some find significant impact of minimum wage on one of these industries while 

some find non significant impact.  

I extracted the data for these specific sectors in the time span between 1994 and 

2016 from the CPS. I repeat the regression in Model 8 and get the results for the three 

industries in Model 29 to Model 31 (shown in table 9). From table 9, I find that the 

minimum wage coefficients of Resturants and Drinking places are not statistically 

significant, which implies that there may not be any impact of the minimum wage on the 

employment rate in these two industries. For the retail sector, the coefficient of minimum 

wage is statistically significant and positive. According to my estimations results, a 10% 

increase in the minimum wage is associated with a 0.253 percentage point increase in the 

employment rate in the retail sector, all else equal. This result contradicts the perfectly 

competitive market theory but echoes the institutional model and the monopsony theory. 

The increase of minimum wage may actually improve the employment rate. For example, 

it may because that in states where the minimum wage is high in grocery stores industries, 

it is very attractvie for workers to work there. So, it ends up more employment in grocery 

stores. 
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Table 9. Effects of Nominal Minimum Wage Increase on the Employment Rate in 
Other Industries: 1994-2016 

 Model 29 Model 30 Model 31 
 Grocery store Restaurants Drinking places 

Log of minimum wage 0.0253** 0.0107 -0.0486 
 (0.00978) (0.00836) (0.0332) 
Age 0.00136** 0.00151 0.00211** 
 (0.000671) (0.00104) (0.00103) 
Sex -0.00618 -0.0240 -0.0363 
 (0.0147) (0.0235) (0.0254) 
Education 0.00569 -0.00264 0.0176** 
 (0.00659) (0.00464) (0.00826) 
Agriculture -0.572 0.382 -0.276 
 (0.812) (0.445) (0.414) 
Log of GDP per capita 0.0461 0.0675*** 0.142* 
 (0.0341) (0.0225) (0.0747) 
Constant 0.309 0.181 -0.698 
 (0.365) (0.247) (0.801) 
    
Observations 901 769 743 
R-squared 0.175 0.338 0.093 
Number of stfips 46 46 46 
State FE YES YES YES 
Year FE YES YES YES 

Note: 
Log of minimum wage is the log of the nominal state minimum wage level 
Age is the mean age of the labor force of a state  
Education is the mean education level of the labor force of a state  
Agriculture is the proportion of workers of the labor force in agricultural sector  
Log of GDP per capita is the log of the real GDP per capita of a state  
Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
 

To summarize all the results shown above, using fixed effects model, I do not find 

significant effects of state minimum wage increases on state employment, including 

employment rate, weekly earnings, working hours and duration of layoff from year 1994 

to 2016. When narrowing down to three sub-industries: Grocery stores, Restaurants, and 

Drinking places, I do not find significant effects of state minimum wage increases on 

state employment rate in Restaurants and Drinking places, but significant positive effects 

in Grocery states from year 1994 to 2016. 
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Conclusions  

 

This paper analyzes the impact of minimum wage legislation on the employment 

rate on a state level from the 1994 to 2016. Controlling for state fixed effects, year fixed 

effects, and control variables such as GDP per capita, age, sex, education and agriculture, 

I do not find statistically significant effect of state minimum wage on the state 

employment rate and that of next year. And, there is no enough evidence showing that the 

change of minimum wage would influence the employment rate. For other labor 

outcomes, the minimum wage increases also do not have statistically impact on usual 

hours worked, weekly earnings, and duration of layoff. Instead, macro-economic 

performances of each state have significant positive effect on these labor outcomes, 

which means GDP growth would improve usual hours worked and weekly earnings and 

decrease duration of layoff. After narrowing down my research into three industries: 

Grocery stores, Restaurants and Drinking places, I find there is no statistically significant 

impact of minimum wage on employment rate in restaurants and drinking places, but I 

find significant and positive impact of minimum wage on employment rate in grocery 

store industry. 

The results contradict to the previous research results of Deere et al. (1995), Sabia 

(2006), Spriggs and Klein (1994), Neumark and Wascher (1992), and Neumark et al. 

(2004). The reason may be that in the researches where the results are significant and 

negative, they are looking at a comparative short period of time when there is a minimum 

wage increase as an intervention. In a short period of time, when the minimum wage 

increase just comes out, there may be significant and negative impact of the policy 
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change on employment rate. However, in my research, I analyze a period of 23-years, 

during which the state minimum wages gradually increase. After controlling for state-

specific variations, time variations, and macroeconomic variations, there is no effect of 

minimum wage level on the employment. Some researchers have criticized that the year 

fixed effects should not be included in the model as the time variation may take away all 

the important variation in the employment rate, however in my long time series research, 

year fixed effects are essential to control for all the time variant effects. 

The reasons of insignificant effect of minimum wage on employment rate may be 

that the minimum wage level is so low that it is not binding. When the employers already 

pay much higher hourly wage than the minimum wage level, they won’t dismiss people 

when the minimum wage increases. This is the case especially for industries that alreay 

have high average wage level. Even for industries with low average wage, in the long 

term, the influence of minimum wage increase may not lead to laying off employees. The 

employers may end up increasing products prices, cutting non-wage benefits of workers 

like health insurance benefits and reduction in trainings. Or employers may respond to a 

minimumwage increase by exerting greater managerial effort on productivity-enhancing 

activities.  Overall, there are so many other adjustment channels that can offset the impact 

of minimum wage increase.  

So, from my empirical study, the minimum wage increase does not necessarily 

cause workers losing their jobs. Therefore, the minimum wage increase can be essential  

to improve minimum wage workers’ livelihood without threating their jobs. For example, 

a worker working 40 hours and 50 weeks annually can make $15,000 dollars per year at 

the current federal minimum wage level. $15,000 is above one-person poverty level but 
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below two-person poverty level by 2016 poverty level guideline, which means that one 

minimum wage worker cannot afford the basic living of a family of two. However, a 

federal minimum wage at $8.06 can uphold this kind of family above the povety line.  

Increasing the minimum wage can be a crucial tool to prevent growing wage 

inequality and reduce poverty. State legislature should set the minimum wage floors 

according to their own labor market situation and the cost of living within their states. 

And the federal legislature should act actively adjusting federal minimum wage, to make 

sure that it catches up with the economic growth. Therefore, low-wage workers are 

getting a fair return on their work. 

 To further analyze the impact of minimum wage, I may look at sub-demographic 

group workers by sex, ethnicity, race, age, poverty level, education. According to Acs 

(2014), female workers making $5.50 and $ 8.00 hourly are mostly influenced by the 

minimum wage increase. Burkhauser et al (2000a) examined the impact of minimum 

wage increases on youth employment at the federal level and find a significant and 

negative effect on the teenage employment. Minimum wage increase may have different 

impact on specific demographic groups of workers. This requires matching the workers 

with other demograhic characteristics in CPS data.  This task requires an amount of time 

that exceeds the time frame of this thesis. Nonetheless, it could be an interesting topic for 

my future research. 
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Appendix Tables 

Table A1. Historical Nominal State Minimum Wage from 1994 to 2016 
Year Alaska Arizona Arkansas California Colorado Connecticut Delaware Florida 
1994 4.75 ... 4.25 4.25 3 4.27 4.25 ... 
1996 4.75 ... 4.2 4.25 3 4.27 4.65 ... 
1997 5.25 ... 4.2 4.75 4.75 4.77 5 ... 
1998 5.65 ... 5.15  5.15 5.15 5.18 5.15 ... 
2000 5.65 ... 5.15 5.75 5.15 6.15 5.65 ... 
2001 5.65 ... 5.15 6.25 5.15 6.4 6.15 ... 
2002 5.65 ... 5.15 6.75 5.15 6.7 6.15 ... 
2003 7.15 ... 5.15 6.75 5.15 6.9 6.15 ... 
2004 7.15 ... 5.15 6.75 5.15 7.1 6.15 ... 
2005 7.15 ... 5.15 6.75 5.15 7.1 6.15 ... 
2006 7.15 ... 5.15 6.75 5.15 7.4 6.15 6.4 
2007 7.15 6.75 6.25 7.5 6.85 7.65 6.65 6.67 
2008 7.15 6.9 6.25  8 7.02 7.65 7.15 6.79 
2009 7.15 7.25 6.25  8 7.28 8 7.15 7.21 
2010 7.75 7.25 6.25 8 7.24 8.25 7.25 7.25 
2011 7.75 7.35 6.25 8 7.36 8.25 7.25 7.25 
2012 7.75 7.65 6.25 8 7.64 8.25 7.25 7.67 
2013 7.75 7.8 6.25 8 7.78 8.25 7.25 7.79 
2014 7.75 7.9 6.25 9 8 8.7 7.75 7.93 
2015 8.75 8.05 7.50 9 8.23 9.15 8.25 8.05 
2016 9.75 8.05 8.00 10 8.31 9.6 8.25 8.05 
2017 9.8 10 8.5 10 9.3 10.1 8.25 8.1 
 

 

 

 

 

 

 

 

 



 34 

Table A1. (cont.) 
Year Georgia Hawaii Idaho Illinois Indiana Iowa Kansas Kentucky Maine 
1994 3.25 5.25 4.25 4.25 3.35 4.65 2.65 4.25 4.25 
1996 3.25 5.25 4.25 4.25 3.35 4.65 2.65 4.25 4.25 
1997 3.25 5.25 4.25 4.75 3.35 4.75 2.65 4.25 4.75 
1998 3.25 5.25 5.15 5.15  3.35 5.15 2.65 4.25 5.15 
2000 3.25 5.25 5.15 5.15 5.15 5.15 2.65 5.15 5.15 
2001 3.25 5.25 5.15 5.15 5.15 5.15 2.65 5.15 5.15 
2002 5.15 5.75 5.15 5.15 5.15 5.15 2.65 5.15 5.75 
2003 5.15 6.25 5.15 5.15 5.15 5.15 2.65 5.15 6.25 
2004 5.15 6.25 5.15 5.50 5.15 5.15 2.65 5.15 6.25 
2005 5.15 6.25 5.15 6.50 5.15 5.15 2.65 5.15 6.35 
2006 5.15 6.75 5.15 6.50 5.15 5.15 2.65 5.15 6.5 
2007 5.15 7.25 5.15 6.50 5.15 5.15 2.65 5.15 6.75 
2008 5.15 7.25 5.85 7.50 5.85 7.25 2.65 5.85 7 
2009 5.15 7.25 6.55 7.75 6.55 7.25 2.65 6.55 7.25 
2010 5.15 7.25 7.25 8.00 7.25 7.25 7.25 7.25 7.5 
2011 5.15 7.25 7.25 8.25 7.25 7.25 7.25 7.25 7.5 
2012 5.15 7.25 7.25 8.25 7.25 7.25 7.25 7.25 7.5 
2013 5.15 7.25 7.25 8.25 7.25 7.25 7.25 7.25 7.5 
2014 5.15 7.25 7.25 8.25 7.25 7.25 7.25 7.25 7.5 
2015 5.15 7.75 7.25 8.25 7.25 7.25 7.25 7.25 7.5 
2016 5.15 8.5 7.25 8.25 7.25 7.25 7.25 7.25 7.5 
2017 5.15 9.25 7.25 8.25 7.25 7.25 7.25 7.25 9 
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Table A1. (cont.)  

Year Maryland Massachusetts Michigan Minnesota Missouri Montana 
1994 4.25 4.25 3.35 4.25 4.25 4.25 
1996 4.25 4.75 3.35 4.2 4.25 4.25 
1997 4.75 5.25 3.35 4.25 4.75 4.75 
1998 5.15 5.25 5.15 5.15 5.15 5.15 
2000 5.15 6 5.15 4.90-5.15 5.15 4.00-5.15 
2001 5.15 6.75 5.5 4.90-5.15 5.15 4.00-5.15 
2002 5.15 6.75 5.15 4.90-5.15 5.15 4.00-5.15 
2003 5.15 6.75 5.15 4.90-5.15 5.15 4.00-5.15 
2004 5.15 6.75 5.15 4.90-5.15 5.15 4.00-5.15 
2005 5.15 6.75 5.15 4.90-5.15 5.15 4.00-5.15 
2006 5.15 6.75 5.15 5.25-6.15 5.15 4.00-5.15 
2007 6.15 7.5 6.95 5.25-6.15 6.5 4.00-6.15 
2008 6.15 8 7.15 5.25-6.15 6.65 4.00-6.25 
2009 6.55 8 7.40 5.25-6.15 7.05 4.00-6.90 
2010 7.25 8 7.40 5.25-6.15 7.25 4.00-7.25 
2011 7.25 8 7.40 5.25-6.15 7.25 4.00-7.35 
2012 7.25 8 7.40 5.25-6.15 7.25 4.00-7.65 
2013 7.25 8 7.40 5.25-6.15 7.35 4.00-7.80 
2014 7.25 8 8.15 6.50-8.00 7.5 7.90 
2015 8.25 9 8.15 7.25-9.00 7.65 8.05 
2016 8.75 10 8.50 7.25-9.50 7.65 8.05 
2017 8.75 11 8.90 7.75-9.50 7.7 8.15 
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Table A1. (cont.) 
Year Nebraska Nevada New Hampshire New Jersey New Mexico New York 
1994 4.25 4.25 4.25 5.05 4.25 4.25 
1996 4.25 4.25 4.25 5.05 4.25 4.25 
1997 4.25 4.75 4.75 5.05 4.25 4.25 
1998 5.15  5.15 5.15 5.05 4.25 4.25 
2000 5.15 5.15 5.15 5.15 4.25 4.25 
2001 5.15 5.15 5.15 5.15 4.25 5.15 
2002 5.15 5.15 5.15 5.15 4.25 5.15 
2003 5.15 5.15 5.15 5.15 4.25 5.15 
2004 5.15 5.15 5.15 5.15 5.15 5.15 
2005 5.15 5.15 5.15 5.15 5.15 6 
2006 5.15 5.15 5.15 6.15 5.15 6.75 
2007 5.15 6.15 5.15 7.15 5.15 7.15 
2008 5.85 6.33 6.5 7.15 6.5 7.15 
2009 6.55 6.55-6.85 7.25 7.15 7.5 7.15 
2010 7.25 6.55-7.55 7.25 7.25 7.5 7.25 
2011 7.25 7.25-8.25 7.25 7.25 7.5 7.25 
2012 7.25 7.25-8.25 7.25 7.25 7.5 7.25 
2013 7.25 7.25-8.25 7.25 7.25 7.5 7.25 
2014 7.25 7.25-8.25 7.25 8.25 7.5 8 
2015 8.00 7.25-8.25 7.25 8.38 7.5 8.75 
2016 9.00 7.25-8.25 7.25 8.38 7.5 9 
2017 9.00 7.25-8.25 7.25 8.44 7.5 9.7 
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Table A1. (cont.)  
Year North Carolina North Dakota Ohio Oklahoma Oregon Pennsylvania 
1994 4.25 4.25 4.25 4.25 4.75 4.25 
1996 4.25 4.25 4.25 4.25 4.75 4.25 
1997 4.25 4.75 4.25 4.75 5.5 4.75 
1998 5.15 5.15 4.25 5.15 6 5.15 
2000 5.15 5.15 2.80-4.25 2.00-5.15 6.5 5.15 
2001 5.15 5.15 2.80-4.25 2.00-5.15 6.5 5.15 
2002 5.15 5.15 2.80-4.25 2.00-5.15 6.5 5.15 
2003 5.15 5.15 2.80-4.25 2.00-5.15 6.9 5.15 
2004 5.15 5.15 2.80-4.25 2.00-5.15 7.05 5.15 
2005 5.15 5.15 2.80-4.25 2.00-5.15 7.25 5.15 
2006 5.15 5.15 2.80-4.25 2.00-5.15 7.5 5.15 
2007 6.15 5.15 6.85 2.00-5.15 7.8 6.25 
2008 6.15 5.85 7 2.00-5.85 7.95 7.15 
2009 6.55 6.55 7.3 2.00-6.55 8.4 7.15 
2010 7.25 7.25 7.3 2.00-7.25 8.4 7.25 
2011 7.25 7.25 7.4 2.00-7.25 8.5 7.25 
2012 7.25 7.25 7.7 2.00-7.25 8.8 7.25 
2013 7.25 7.25 7.85 2.00-7.25 8.95 7.25 
2014 7.25 7.25 7.25-7.95 2.00-7.25 9.1 7.25 
2015 7.25 7.25 7.25-8.10 2.00-7.25 9.25 7.25 
2016 7.25 7.25 7.25-8.10 2.00-7.25 9.75 7.25 
2017 7.25 7.25 8.15 2.00-7.25 9.75 7.25 
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Table A1. (cont.)  
Year Rhode Island South Carolina South Dakota Tennessee Texas Utah 
1994 4.45 ... 4.25 ... 3.35 4.25 
1996 4.45 ... 4.25 ... 3.35 4.25 
1997 5.15 ... 4.25 ... 3.35 4.75 
1998 5.15 ... 5.15 ... 3.35 5.15 
2000 5.65 ... 5.15 ... 3.35 5.15 
2001 6.15 ... 5.15 ... 3.35 5.15 
2002 6.15 ... 5.15 ... 5.15 5.15 
2003 6.15 ... 5.15 ... 5.15 5.15 
2004 6.75 ... 5.15 ... 5.15 5.15 
2005 6.75 ... 5.15 ... 5.15 5.15 
2006 6.75 ... 5.15 ... 5.15 5.15 
2007 7.4 ... 5.15 ... 5.15 5.15 
2008 7.4 ... 5.85 ... 5.85 5.85 
2009 7.4 ... 6.55 ... 6.55 6.55 
2010 7.4 ... 7.25 ... 7.25 7.25 
2011 7.4 ... 7.25 ... 7.25 7.25 
2012 7.4 ... 7.25 ... 7.25 7.25 
2013 7.75 ... 7.25 ... 7.25 7.25 
2014 8 ... 7.25 ... 7.25 7.25 
2015 9 ... 8.5 ... 7.25 7.25 
2016 9.6 ... 8.55 ... 7.25 7.25 
2017 9.6 ... 8.65 ... 7.25 7.25 
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Table A1. (cont.)  
Year Vermont Washington West Virginia Wisconsin Wyoming 
1994 4.25 4.25 4.25 4.25 1.6 
1996 4.75 4.9 4.25  4.25 1.6 
1997 5.00 4.9 4.25  4.75 1.6 
1998 5.25 4.9 4.75 5.15 1.6 
2000 5.75 6.5 5.15 5.15 1.6 
2001 6.25 6.72 5.15 5.15 1.6 
2002 6.25 6.9 5.15 5.15 5.15 
2003 6.25 7.01 5.15 5.15 5.15 
2004 6.75 7.16 5.15 5.15 5.15 
2005 7.00 7.35 5.15 5.15 5.15 
2006 7.25 7.63 5.15 5.7 5.15 
2007 7.53 7.93 5.85 6.5 5.15 
2008 7.68 8.07 6.55 6.5 5.15 
2009 8.06 8.55 7.25 6.5 5.15 
2010 8.06 8.55 7.25 7.25 5.15 
2011 8.15 8.67 7.25 7.25 5.15 
2012 8.46 9.04 7.25 7.25 5.15 
2013 8.60 9.19 7.25 7.25 5.15 
2014 8.73 9.32 7.25 7.25 5.15 

2015 9.15 9.47 8 7.25 5.15 
2016 9.60 9.47 8.75 7.25 5.15 
2017 10.00 11 8.75 7.25 5.15 
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Table A1. (cont.)  
Year District of Columbia Guam Puerto Rico U.S. Virgin Islands 
1994 4.25 4.25 1.20-4.25 4..65 
1996 5.25  4.25 1.20-4.75 4.65 
1997 5.75 4.75 1.20-4.75 4.65 
1998 6.15 5.15 1.20-5.15 4.65 
2000 6.15 5.15 3.61-5.15 4.30-4.65 
2001 6.15 5.15 3.61-5.15 4.30-4.65 
2002 6.15 5.15 3.61-5.15 4.30-4.65 
2003 6.15 5.15 3.61-5.15 4.30-4.65 
2004 6.15 5.15 3.61-5.15 4.30-4.65 
2005 6.6 5.15 3.61-5.15 4.30-4.65 
2006 7 5.15 3.61-5.15 4.30-4.65 
2007 7 5.15 3.61-5.15 4.30-6.15 
2008 7 5.85 3.61-5.15 4.30-6.15 
2009 7.55 5.85 4.10 4.30-6.15 
2010 8.25 7.25 5.08-7.25 4.30-7.25 
2011 8.25 7.25 5.08-7.25 4.30-7.25 
2012 8.25 7.25 5.08-7.25 4.30-7.25 
2013 8.25 7.25 5.08-7.25  4.30-7.25 
2014 9.5 7.25 5.08-7.25 4.30-7.25 

2015 10.5 8.25 5.08-7.25 4.30-7.25 
2016 11.5 8.25 5.08-7.25 4.30-7.25 
2017 11.5 8.25 5.08-7.25 4.30-7.25 

Source: Updated from Urban Institute (2011) and U.S. Department of Labor.  
Note: The minimum wages are nominal values. 
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Table A2. Variable Information Table 
Variables  Label  source Note 
stfips State FIPS code CPS morg  
cpsemployrate Employment rate from 

CPS  
CPS morg State historical 

employment rate  
age Age CPS morg  
sex Sex； proportion of 

female 
CPS morg 0 for male; 1 for female 

grade92 Highest grade 
completed  

CPS morg code from 0 to 15 
ranging from no 
education to Phd. 

uhourse Usual hours worked CPS morg  
hourslw Hours worked last 

week 
CPS morg  

prunedur Duration of 
unemployment 

CPS morg  

agri Agricultural sector CPS morg  0 for no; 1 for yes 
otc Usually receive 

overtime, tips and 
commissions 

CPS morg 0 for no; 1 for yes 

ernpdh2 Paid at an hourly rate CPS morg 0 for no; 1 for yes 
paidhre Paid by hour CPS morg 0 for no; 1 for yes 
earnhre Earnings per hour CPS morg In pennies 
earnwke Earnings per week CPS morg In dollars 
unionmme Union member  CPS morg 0 for no; 1 for yes 
unioncov Covered by a union 

contract 
CPS morg 0 for no; 1 for yes 

schenr Attending HS, college, 
or university last week 

CPS morg 0 for no; 1 for yes 

studftpt Enrolled as a full-time 
or part-time student 

CPS morg  0 for part-time; 1 for 
full-time 

schlvl Attending HS, college 
or university  

CPS morg 0 for high school; 1 for 
college or university 

earnwt Earnings weight for all 
races 

CPS morg  

weight Final weight  CPS morg  
year year CPS morg From 1994 to 2016 
gdp Real GDP per capita Bureau of 

Economic 
Analysis 

 

minimumwage State minimum wage Bureau of Labor 
Statics, Wage 
and Hours 
Division 

 

Source: Current Population Survey merged outgoing rotation group data 1994-2016 
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