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Abstract 

In recent years, there has been widespread discussion on the effects of minimum wage on 

unemployment. In this paper, we have compiled extensive data on the variation of minimum wage levels 

across states, as well as looking at other variables that have an effect on earnings such as educational 

levels, weekly unemployment benefits, and the CPI. Using simple and multiple regression analysis and 

other statistical tests on our variables, we have come to the conclusion that there is evidence that supports 

a positive relationship between minimum wage and unemployment, which ultimately supports our 

hypothesis that raising the minimum wage, increases unemployment. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



I. Introduction: 

The topic of raising the minimum wage in the US has caused many policymakers to debate the 

merits as well as the negative impacts such that raising the minimum wage would cause an increase in 

unemployment. The reason why this topic has caused so much controversy is because the extent of the 

effect of raising the minimum wage is still unknown due to the number of factors and their effect on the 

labor market. After the recession of 2008, unemployment rate was continuously at a high rate of about 

10%, where the job market for low-skilled workers was especially hit hard. Though the rate has since 

gone down, the unemployment rate for low-skilled workers has remained high and many of these workers 

have continued to struggle to ensure a decent living with their income (Borbely). This is where the debate 

for raising the minimum wage comes in. There are those that argue that raising the minimum wage helps 

bring low-skilled workers, a number of whom live under the poverty threshold, to a standard of living 

where it is possible to live off their earnings. There are also many that argue that raising the minimum 

wage will actually end up raising the unemployment rate and hurting those it is supposed to benefit due to 

employers hiring fewer employees to compensate for paying them more as well as creating greater 

competition in the job market (Borbely). While this debate continues, it has not stopped multiple states 

from passing laws that raised the minimum wage above the federal level of $7.25. Now with the variation 

of minimum wage levels across states, it has provided the opportunity for many to perform studies and 

experiments to further analyze the effects of whether raising the minimum wage helps lower/raise the 

unemployment rate or if there are more factors and variables that show a greater effect on the 

unemployment rate. This paper helps contribute to the analysis of the effect of the minimum wage on 

unemployment by using recent data to run simple and multiple regression analysis on a number of 

variables that have a possible effect on the unemployment rate across state borders. 

Before we began the regression analysis, our hypothesis included that as minimum wage 

increases, unemployment will also increase because the demand for labor will decrease while the supply 

of labor increases, creating a surplus of labor. We began our analysis by first looking at the minimum 

wage levels across all 50 states including Washington D.C. Then we looked at the other possible variables 

that we believed have an effect on the unemployment rate which included the weekly unemployment 

benefits, the consumer price index for 2014, and three educational levels from the percent of high school 

graduates, percent of individuals with undergraduate degrees, and the percent of individuals with 

advanced degrees. Using three different models to compile our data, we found evidence supporting the 

notion that minimum wage has an impact on unemployment as we had originally thought and that when 

we include our other variables, we see a greater effect on unemployment.  



The rest of the paper is broken down into sections that include literature reviews, a description of 

the data, the results of our simple and multiple regression analysis models as well as statistical inference, 

and the conclusion of our analysis. 

II. Literature Review 

There are numerous amounts of literature that analyze the effects of minimum wage on 

unemployment. While some use data analyzing the effects across states as well as looking at other 

variables that have an effect on unemployment, many of these studies show strong evidence supporting 

the notion that other variables in addition to the minimum wage, do seem to have an impact on 

unemployment. 

II.1 Minimum Wage Effects across State Borders: Estimates Using Contiguous Counties 

In Minimum Wage Effects Across State Borders: Estimates Using Contiguous Counties, authors 

Arindrajit Dube, T. William Lester, and Michael Reich assert that both the traditional approach and the 

case study approach in identifying the effect of minimum wage on unemployment and increased wages do 

not take local conditions or spatial heterogeneities into consideration. This in turn leads to an over- 

approximation of the negative effects. To counter this, the authors look at contiguous county pairs and the 

local policy changes in minimum wage from the years 1990 to 2006. They also focus their study on the 

restaurant industry because they use the highest number of minimum wage workers. The authors find that 

increases in minimum wage do increase the amount of money that workers take home by a significant 

amount. However, given the increases in minimum wage in the United States over the past years, there 

was no significant increase in unemployment levels. 

II.2 Effects of the Minimum Wage on Employment Dynamics 

The Jonathan Meer and Jeremy West article, Effects of the Minimum Wage on Employment 

Dynamics, focuses on the effects of minimum wage on the new employment growth than in employment 

levels. These effects, the study found, are generally most noticeable in teenagers and low skilled workers 

since they both are more likely to be at a minimum wage level. The studies found that as minimum wage 

rises, job growth lowers. The level of employment does not necessarily follow that same trend however. 

The adverse effect on job growth is due to establishments not creating new jobs; not the destruction of 

jobs. 



II.3 The Impact of Minimum Wages on Unemployment Duration: Estimating the Effects Using the 

Displaced Worker Survey. 

In the Impact of Minimum Wages on Unemployment Duration, Roberto Pedace and Stephanie 

Rohn examined the impact of minimum wages on unemployment duration among numerous groups of 

females and males and their results showed that higher minimum wages were more common with males 

who had a shorter unemployment duration as well as having received a high school diploma. In contrast, 

the males who did not receive a high school diploma or GED, were shown to have a longer 

unemployment duration. Older females who held low-skilled jobs were also shown to have longer 

unemployment duration compared to their male counterpart. The results, like other studies before, show 

evidence that there are not only concerns dealing with income distribution among males and females, but 

that educational levels do seem to have an effect on unemployment. 

Our paper adds to the existing literature by testing the effect of minimum wage on unemployment 

across state borders which include the states with a minimum wage higher than the federal level of $7.25 

and the states that have a minimum wage equal to the federal level that we acquired from different data 

sources from recent years. It also takes into effect education levels, which is not always taken into 

account. We use data types which include a simple and multiple regression analysis models to then test 

the significance of each variable and whether its impact has a strong effect on unemployment levels. In 

the next section, we describe the data more in depth with the reasons for including those variables as well 

as the three models showing the results of our testing. 

III. Data 

Each of our three models has the same dependent variable, the unemployment rate of the state. 

Using the rate instead of total unemployed persons in each state is a better measure of the labor situation 

accounting for the population differences from state to state. The unemployment rate is measured by 

dividing the number of unemployed by the total labor force. The total labor force is measured by the number 

of people 16 years old and over that are “either working or actively seeking work” (BLS). 

One independent variable chosen was the minimum wage. This minimum wage varies state by 

state, with Washington D.C. included as an entry as well. If a state did not have a set minimum wage then 

it was set to the federal minimum wage level. Initially, we had decided to include a category for the 

difference between the state and federal wages but then realized that the co-linearity will be exactly one, 

thus rendering it useless to the point that STATA would not include it either. In the simple regression model, 

the only variables included are the unemployment rate as the dependent variable and the minimum wage as 

the independent variable.  



The second independent variable is the weekly unemployment benefit. We took the upper limit of 

each state’s maximum weekly payout for unemployment to see the full effect of the benefits on the 

unemployment rate. We would have liked to find the average unemployment benefits paid out because that 

would have accounted for the wage distributions in the state. The reason behind that is that a person’s wage 

before being laid off or fired determines the level of unemployment benefits that he or she is eligible to 

receive. We wanted to test the effects of the unemployment benefits on unemployment rate because having 

a fall back option can allow individuals to wait and pick a job they are satisfied with instead of choosing 

the first available job, thus reducing the unemployment rate.  

The third independent variable in the regression analysis is the Consumer Price Index (CPI) level 

for 2014. CPI is "a measure of the average change over time in the prices paid by urban consumers for a 

market basket of consumer goods and services” (Bureau of Labor Statistics). The CPI is used to calculate 

inflation so we used it to see the average price level in each state. This may play an effect on minimum 

wage and on unemployment rate. Minimum wage is affected because some states vary their minimum wage 

according to the CPI and others use to calculate a minimum living wage. Unemployment rates also can be 

affected because as CPI rises, prices rise, forcing employers to lay off more employees in the process. 

The next three independent variables are included for the same reasons: percent of high school 

graduates, percent of individuals with undergraduate degrees, and the percent of individual with advanced 

degree. The percent of individuals with high school degrees includes those with GEDs. The percent of those 

with undergraduate degrees takes into account bachelor’s, associate’s, and any vocational/trade school 

degrees. The advanced degree calculation includes Master’s and Doctorate degrees. We believe that the 

high school and bachelor’s degree holder percentages will decrease the unemployment rate since the 

individuals are more educated, thus better qualified and more capable employees. On the contrary, we 

believe that the advanced degree percentage will increase the unemployment rate because they are 

overqualified for lower tier or entry level jobs in many cases, which become more abundant due to their 

low pay as employers cut costs. Often, advanced degrees can lead to a phenomenon called 

underemployment, where individuals are in jobs below their education levels. Situations like these are not 

ideal for an employer due to the concern that the employee may move on as soon as possible leading to a 

higher turnover rate meaning more expenses training new employees over and over again. These three 

levels of education markers are another key part of our paper even though we believe they have different 

effects on the unemployment rate. 

The minimum wage and unemployment data came from the Bureau of Labor Statistics of the U.S. 

Department of Labor Statistics. The U.S. Department of Labor collects data on a wide range of labor 

statistics for our nation so this was a prime resource for our purposes. The maximum weekly unemployment 

payout came from AboutCareers.com, which is a resource for individuals looking for a job. This resource 



provides them with pertinent information to allow them to create a plan of action. The CPI statistics for 

each state for the second quarter of 2014 came from the Missouri Economic Research Center, part of the 

Missouri Department of Economic Development, which focuses on helping businesses, individuals, and 

communities grow and prosper economically. Lastly, the education data came from the 2013 American 

Community Survey, from the United States Census Bureau. The ACS surveys are conducted yearly to allow 

various organizations to see a general make up of our nation and its citizens. 

For our analysis, we used three different models to explore the effects of minimum wage and other 

factors on unemployment. The first model is a simple regression model with unemployment as the 

dependent and the minimum wage as the independent variable. The second model, once again, contains the 

unemployment rate as the dependent variable, but with minimum wage, unemployment weekly benefits, 

CPI, percent of high school graduates, percent of undergraduate degrees, and percent of advanced degrees 

as the independent variables. The third model is the same as the second, but it excludes the states that have 

the same minimum wage as the federal minimum wage, cutting down our number of observations from 51 

to 23 for the third model. Below are the equations for the 3 different models with 2 and 3 shown as one 

equation since it is just a difference in the number of observations. 

Model 1: Simple Regression Analysis 

𝑢𝑛𝑒𝑚𝑝 = 𝛽0 + 𝛽1𝑚𝑤𝑎𝑔𝑒 

Models 2 and 3: Multiple Regression Analysis 

𝑢𝑛𝑒𝑚𝑝 =  𝛽0 + 𝛽1𝑚𝑤𝑎𝑔𝑒 + 𝛽2𝑢𝑤𝑒𝑒𝑘𝑙𝑦 + 𝛽3𝑐𝑝𝑖2𝑞2014 + 𝛽4𝐻𝑆 + 𝛽5𝑈𝐺𝑅𝐴𝐷 + 𝛽6𝐴𝐷𝑉 

 In our analysis, we have 51 points for each category, after including Washington D.C. The 

following table contains a summary of the statistics for all the variables used in the regression models.  

Model 1 and 2: Summary of Statistics 

Variable Name Variable 

Description 

Observations Mean Standard 

Deviation 

Minimum Maximum 

unemp (%) Unemployment 

rate 

51 5.91 1.29 2.8 8.1 

mwage ($) Minimum 

wage 

51 7.68 .61 7.25 9.5 

uweekly ($) Unemployment 

weekly 

benefits 

51 424.12 107.88 235 674 



cpi2q2014 CPI in the 2nd 

quarter of 2014 

51 104.25 16.25 86.2 158.9 

HS (%) Percentage of 

individuals 

with high 

school degrees 

51 27.42 6.34 6.71 40.23 

UGRAD (%) Percentage of 

individuals 

with 

undergraduate 

degrees 

51 28.19 4.43 10.82 35.13 

ADV (%) Percentage of 

individuals 

with advanced 

degrees 

51 8.89 3.07 2.76 23.47 

 

Model 3: Summary of Statistics 

Variable Name Variable 

Description 

Observations Mean Standard 

Deviation 

Minimum Maximum 

unemp Unemployment 

rate 

23 6.40 .97 4.3 7.9 

mwage Minimum 

wage 

23 8.20 .58 7.5 9.5 

uweekly Unemployment 

weekly 

benefits 

23 452.57 .97 235 674 

cpi2q2014 CPI in the 2nd 

quarter of 2014 

23 110.59 16.71 86.2 141.6 

HS Percentage of 

individuals 

with high 

school degrees 

23 26.93 3.82 18.59 34.19 

UGRAD Percentage of 

individuals 

with 

undergraduate 

degrees 

23 29.48 2.98 22.48 35.13 

ADV Percentage of 

individuals 

23 3.64 3.85 23.47 23.47 



with advanced 

degrees 

 

 In our preliminary analysis, the dependent variable does not follow any trends with any of the 

independent variables. They are scattered everywhere in a pseudo-linear distribution as you can see 

below. Using the natural log of unemployment and minimum wage or any combination of did not make 

the distribution any more linear. However, the non-minimum federal minimum wage distributions do 

make the data set seem more linear.  This pseudo-linearity adequately satisfies the first Gauss-Markov 

assumption.  

Figure 1: Model 1 and 2 Unemployment Rate vs Minimum Wage Distributions. 

 

Figure 2: Model 3 Subset Unemployment Rate vs Minimum Wage Distribution 

 

0

2

4

6

8

10

7.25 7.75 8.25 8.75 9.25 9.75

U
n

em
p

lo
ym

en
t

Minimum Wage ($)

Unemployment vs Minimum Wage
States With Wage Higher Than Federal



 The second assumption deals with random sampling and our data set does have random sampling. 

Each state’s minimum wage and weekly unemployment benefit are set by the politicians and the 

population of each state. This creates random sampling within the population. The CPI is affected by a 

whole bunch of other factors. Also, the percentage of the degree holders is random due to the population 

migrations that happen continuously. All in all, the second Gauss Markov assumption has been satisfied. 

Thirdly, none of the model contain any sort of perfect collinearity. None of the models have any variables 

that are even correlated above 50% (0.5). This creates no problems including all the variables in together 

in our models. To show that the third Gauss Markov assumption has been met, the correlation tables have 

been included for the second and third models below: 

Figure 3: Model 2 Correlation – Full Data 

 

Figure 4: Model 3 Correlation - Subset of Data 

 

The fourth assumption is the zero conditional mean, which states that error value u has an expected value 

of zero given any value of the independent variables. Assumption five states that error u has the same 

variance given any value of the independent variables. There is no way to be completely sure that both 

assumptions have been satisfied, which is why methods such as estimating a multivariate model, have 

been used to further reduce the likelihood of any biasedness in our model.  



IV. Results   

Our first model is a simple regression, seen above, with unemployment as the dependent variable 

and minimum wage as the independent variable. The equation obtained from this model is as follows:  

Unemployment= .6633+.6829mwage 

Unemployment is positively related to minimum wage, meaning that as the minimum wage increases, the 

rate of unemployment as increases. Specifically for our data, as the minimum wage increases by $1, 

unemployment increases by 0.6829.  This supports our hypothesis.  

Our second model was our multiple regression, again seen above, which yielded the equation  

 

Unemp= 3.1833 + .9634mwage - .0026uweekly + .0167cpi2q2014 -.0146HS - .1826UGRAD + .0248ADV  



Unemployment was once again positively related to minimum wage, for this model the 

relationship being even stronger than the simple regression.  Unemployment and uweekly were negatively 

related which was surprising, because we predicted that unemployment benefits would be important to 

unemployment, our logic being that if unemployment benefits were high, then workers who were 

receiving benefits would be less motivated to go and search for work immediately. CPI was positively 

related with unemployment, which supported our hypothesis that as the standard of living increases, 

unemployment will increase because as goods in the market become more expensive, workers will 

demand a higher wage that employers will not be able to pay, causing lay-offs and increasing 

unemployment. As we thought, percent of high school graduates and undergraduates were negatively 

related with unemployment, meaning that as the rate of education increased, unemployment decreased. . 

In addition, as we hypothesized, the rate of advanced graduates has a positive correlation with 

unemployment. This could be because as workers are more educated, their minimum salary becomes 

higher and since they expect higher salaries, it is harder for them to find employment.   

For model 3, which was the multiple regression of the subset of data, we used the same 

parameters as model 2 but only included data points in which the state minimum wage was different than 

the federal minimum wage. The relationship between unemployment and minimum wage stayed 

positive but became weaker, which we found surprising as we thought the subset of data would have a 

more linear relationship, making the coefficient larger. The only other variable that had a different 

relationship was the percent of advanced graduates, which showed a negative relationship. This is 

different than our prediction, because we believed that the percent of advanced degree holders would 

increase unemployment due to the phenomenon of over-qualification, as mentioned earlier.  



  

After having completed both the single regression and the multiple regression for our data set, we 

calculated two sided t-statistics for all variables, shown in the table above. For the single regression 

model, minimum wage proved to be significant at 10%, 5% and 1%. This helps prove our hypothesis that 

unemployment is positively related to minimum wage. In the multiple regression model, only minimum 

wage and undergraduates proved to be significant. Having said this, it is important to note 

that uweekly was very close to the 10% critical value of 1.684.  Another interesting point is that once we 

added the other variables into the model, the t-statistic for minimum wage increased from 2.41 to 

3.35. From this, we can infer that once other variables are added into the equation, the relationship 

between minimum wage and unemployment actually became stronger. Contrary to our predictions, the 

significance of education (high school graduates, bachelor graduates, advanced degree graduates) was not 

as strong as we thought, as undergraduate education was the only variable out of the three to be 

significant     

 

Dependent Variable “Unemp” 

Independent Variables Model (1) Model (2) 

Mwage 0.6829*** 

(2.41) 

.9634*** 

(3.35) 

Uweekly   -0.0026 

(-1.66) 

Cpi2q2014  0.0167 

(1.56) 

HS  -0.0146 

(-0.66) 

UGRAD  -0.183*** 

(-4.96) 

ADV  0.0248 

(0.43) 

Intercept  0.6633 

(0.30) 

3.1833 

(1.44) 

No. of obs. 51 51 

R-square 0.1061 .5297 

*Significant at 10%, **5%, ***1% 



After looking at the t statistics for all of the variables, we decided to perform a joint- significance 

test on the three education variables. Since only the undergraduate variable was significant, we thought it 

would be interesting to look at how strong the education variables were at describing the data together. 

Another factor in our decision to look at this statistic was to also look at correlation between the three 

variables. For our unrestricted model, we included the education and for our unrestricted model, we used 

the above regression. The calculated f-stat from this process is 8.368. As you can see, this is a large f-

statistic which shows that the education variables are indeed very good predictors for unemployment. It 

also shows that the three variables are highly correlated.   

Since both the CPI value and the unemployment weekly benefits were insignificant, we decided 

to do a joint significance test between the two. Our unrestricted model was again our multiple regression 

model, while the restricted model was the one above. The calculated f-statistic for this test was 4.274 

which is much significantly higher than the one percent critical value of 3.828. Since the f-stat is bigger 

than the critical value, we can reject the null hypothesis that cpi and uweekly are not important. Given 

that we rejected the null, those two variables are jointly significant and should therefore be kept in the 

model.   

 



  

Since many states did not have a minimum wage that was different than the federal minimum 

wage, we decided to make a subset of the data in which we analyzed only the states that had enforced a 

different state minimum wage. We again did a multiple regression for the subset, which is shown in 

model 3. As you can see in the above table, after calculating t-statistics for all variables, more of the 

variables were significant when compared to the full data set. However, the most surprising difference 

was minimum wage was no longer statistically significant in either the single regression or the multiple 

regression. In fact, minimum wage’s correlation with unemployment reduces significantly, as the 

coefficient went from being almost one to being only 0.2. Our theory to explain this difference is that 

because states have different industries that make up their economy, the minimum wage has less impact 

depending on what industry makes up the main sector in the state. For example, the minimum wage 

would be less effective in a state whose primary industry is agricultural as opposed to a state who primary 

sector is industrial manufacturing. Perhaps this is why in the subset, the minimum wage is not statistically 

and does not explain unemployment as well as in the full data set.   

Dependent Variable “unemp” for subset  

Independent Variables Model (3) 

Mwage 0.2636 

(0.74) 

Uweekly  -0.0001 

(-0.61) 

Cpi2q2014 0.02723*** 

(2.91) 

HS -0.0918*  

(-1.74) 

UGRAD -0.2934*** 

(-4.37) 

ADV -0.0085 

(0.17) 

Intercept  12.8358*** 

(2.95) 

No. of obs. 23 

R-square 0.7246 

*Significant at 10%, **5%, ***1% 



 

Similar to the full data set, we again wanted to look at the joint significance of all of the education 

variables to see how well they described the data set. This test also helped us check collinearity between 

the three education variables. For the unrestricted model, we once again used our multiple regression but 

this time for just the subset, and for the restricted model, we used the regression above, again for the 

subset. The calculated f-stat is 6.6577 which is quite large. Since the f-stat is bigger than the critical value, 

we can reject the null and conclude that three education variables are jointly significant, even though high 

school graduates are only significant at an alpha level of 10% and advanced degree graduates are not 

significant at all. This means, that in terms of the subset, we should include them in the model.   

 

V. Conclusions   

After conducting this study, we can conclude several things. The main conclusion is that an 

increase in minimum wage does indeed bring about an increase in unemployment, as we hypothesized. 

When looking at just unemployment and minimum wage, the coefficient is around 0.7 and after taking 

other variables into account, the coefficient is 0.9, meaning that there is an almost one to one relationship 

between the 2 variables. CPI also has a positive relationship with unemployment, which makes sense 

since CPI is a measure of standard of living. This also supports our hypothesis. However, the relationship 

between education and unemployment was not as high as we predicted. The coefficients for these 

variables ended up being quite small. In addition, after looking at states with a different minimum wage 

than the federal separately, we can conclude that difference between state minimum wages and federal 

minimum wages may not have as big of an impact as originally predicted.   

Although we would not consider this study to take into account all variables, we do believe this 

provides a good beginning platform for further research. In the future, we would also like to include in 

this model a variable that demonstrates what political party was in power in the state, as different political 

parties have different policies about the minimum wage.   
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