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ABSTRACT
Minimum wage has and always will be something that is controversial within today’s
society. The effects of changing minimum wage can positively and negatively affect businesses,
lives, and the overall economy. Understanding the effects that minimum wage has is significant,
especially the effects that it has on the younger generation looking to continue their education.
There is little evidence that proves minimum wage has a significant relation to higher education.
This paper analyzes historical data of minimum wage from 2005 to 2012 in order to evaluate
whether or not minimum wage changes affect higher education. Utilizing quantitative data of
both minimum wage and SAT scores, this paper examines the correlation between both
variables.
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Chapter 1
Introduction

Background
During the Great Depression, people were desperate for jobs and willing to do anything
in order to receive some form of income to combat what was happening in the 1930s. This
included working for very little pay, which employers took advantage of since they had more
leverage and knew people would do just about anything for a paycheck of some sort. It was a
time of need when children as young as five went into factories and the coalmines for about
eighteen hours a day just to bring in any form of income, equating to usually less than $1 per day
(Cole 2016).
Because of this unfair advantage and the misuse of power, employers were obligated to
abide by Franklin D. Roosevelt’s Fair Labor Standards Act of 1938, which set a minimum wage
floor in order to avoid having employees working for pay that was next to nothing. The Fair
Labor Standards Act of 1938 not only protected innocent employees from the unfair working
conditions and pay from employers, but it also paved the way for all of the nation’s employment
culture.
With the origination of a wage floor, low-wage workers were protected from the misuse
of power from employers trying to take advantage of the Great Depression and forcing them to
work for very little pay. Time after time, minimum wage began to increase in periodic
increments with numerous revisions with the Fair Labor Standards Act of 1938. Although the
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minimum hourly rate was $0.25 in 1938, this became the building foundation and the beginning
of a controversial yet balanced approach in order to maintain the stability within the economy
(Dixon 2018). Employees were ensured a consistent amount of pay that could never dip below a
certain point and were guaranteed working conditions that would not jeopardize their health and
safety anymore.
With these incremental increases in pay, the implications due to altering minimum wage,
whether it may be positive or negative, were seen throughout society. These effects are most
prevalent in small or large businesses, everyday lives, and the overall economy.
These increases in minimum wage, however, do not provide a clear indication of whether
or not they truly benefit society. Does increasing minimum wage always have a positive outcome
for these small or large businesses? Will increasing minimum wage have society’s best interest
in mind? Experts have gone back and forth about the implications of altering minimum wage,
making this concept one of the most debated topics nowadays.
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Chapter 2
Literature Review
The effects of minimum wage have been discussed frequently by numerous professionals
and economists from all over the world. Critics and advocates of increasing minimum wage play
an essential role in highlighting their thoughts of the consequences that come about from altering
the minimum wage. Opinions from both sides are clear and thoroughly explained, but what is
unclear are the true effects that arise because of the increase of minimum wage. Experts have
numerous years of research to determine the effects of increasing minimum wage in the past, but
as with most cases, these effects to businesses, everyday lives, and the overall economy are still
not obvious. A certain scenario that occurred in the past as a result of altering the minimum wage
does not guarantee that there is a perfect correlation to what is going to happen if the minimum
wage is currently raised. What can be done, however, is to understand both the critics and
advocates’ reasoning behind their thought process and formulate a theory as to what may happen
in the future due to the increase in minimum wage.
Critics have debated it only makes sense that there would be a reduction in employment
if there is an increase in minimum wage. Businesses are not too keen with the idea of raising
minimum wage. This hike in minimum wage increases payroll costs for businesses, opening up
an opportunity for numerous layoffs and the chance for the business to lose significant profits
that they would have had if the minimum wage was not altered (Greer et al. 2014). In order to
alleviate this financial burden, what most businesses plan to do is raise prices on their products
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or services, which then affects the purchases of individuals (Aaronson 2001). Other alternatives
for businesses that may reduce employment include automation or reduced sales (Reich et al.
2016). All of these options are what businesses believe are viable alternatives in order to recoup
the lost profits that arise due to the increase in minimum wage.
On the contrary, advocates have argued that the effects of raising the minimum wage will
be beneficial to overall society. Raising minimum wage not only safeguards the income of
individuals, but it also may help reduce poverty by putting more money into peoples’ pockets.
Advocates of raising minimum wage have argued that the current wage has eroded over time and
has become a wage that is not feasible for standard living. Individuals who are working
minimum wage jobs are not able to live on their income and suffer because of that. These
advocates also argue that a higher wage floor reduces the turnover rate in businesses as these
increased amounts entice employees to stay longer and increase the retention rate. This, in turn,
will stimulate the economy and positively affect jobs with the increase in consumer spending
from these employees.
Recent increases of federal and state minimum wage have and always will be a
controversial topic within today’s society. With Seattle taking the initiative and raising state
minimum wage to $15, what is seen is something that has never been approached before,
especially with such a significant hike for their state minimum wage. The topic of raising
minimum wage has resurfaced and renewed interest in businesses, everyday lives, and the
overall economy. With an increase of minimum wage, especially one that is geared towards $15
per hour, the positive and negative consequences aforementioned only scrape the surface of what
is to come for the economy.
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With multiple studies and two decades worth of research, economists have discovered
that the consequences that come about after altering minimum wage have primarily focused on
the employment effects. Most research found about minimum wage nowadays prove that there
really are not significant effects on employees who are 20 and over (Reich et al. 2016). Instead,
the most noticeable effects come from those that are teens (Brown 1999). More recent evidence,
however, suggests that while there may be limited short term effects when increasing minimum
wage, there are long run employment effects (Meer and West 2015).
The implications that occur because of such a significant increase have always focused
upon employment effects, but recent studies have rarely investigated what may happen to
students and teens, especially those who are interested in pursuing a higher level of education.
Some researchers have looked at the ramifications that arise in teens in various ways with a
change in minimum wage, but the results that were discovered do not clearly define an obvious
advantage or disadvantage with that change. There are a handful of researchers that discovered
significant negative effects on teen employment when raising the minimum wage (Neumark et
al. 2014), while other researchers have found that the changes are minimal and barely noticeable
(Allegretto et al. 2017).
These changes, whether apparent or not, are something that society needs to dive deeper
into. The biggest strand of research on minimum wage revolves around the effect in
employment, but the consequences it has on teenagers and their achievements in higher
education is barely talked about. Literature that focuses on teens and minimum wage concentrate
only on employment outcomes even when there is an entire perspective on the effects in higher
education that has not been investigated yet. There exists a lack of research in this field, and
students are not sure of the effects that come about because of this raise in minimum wage. Does
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altering minimum wage have a positive impact on higher education? Does increasing minimum
wage hinder students’ ability to perform well in school or erode their ability to reach their
achievements? This paper seeks to analyze any support or arguments against the hypothesis that
the correlation between the two matters affect one another. Many would think that lowering
minimum wage would have a negative impact on higher education because the amount of money
given to employees who are trying to fund an education decreases, but there are also individuals
who believe that lowering minimum wage would entice students to pursue higher education in
order to earn a higher salary in the future (Neumark 1995).
Research from Ronald Ehrenberg, an American economist and Cornell University
professor, did not yield a totally unambiguous answer when analyzing minimum wage and the
educational decisions of teenagers. Part of Ehrenberg’s analysis suggest that an increase in
minimum wage equates to an increase in full-time school enrollment for white males. Another
part of Ehrenberg’s analysis focused on nonwhite groups and resulted in conflicting outcomes.
Nonwhite males from low-income families were the only group of teenagers that had a
relationship where increasing minimum wage would equate to an increase in full-time
employment (Ehrenberg 1982).
Society seems to value education just as much as minimum wage nowadays. Both are
discussed daily, and the actions of one may affect the results of another.
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Chapter 3
Research Methodology and Data
The question being asked for this analysis is whether or not there exist a relationship
between minimum wage and higher education. Will increasing minimum wage have a positive
impact on higher education?
The table pictured shows that from year to year, the average change in both SAT scores
and minimum wage increase. This increase in both average SAT scores and minimum wage
shows that there may be a positive correlation between the two variables, but it is not clear or
certain that minimum wage in fact does affect SAT scores.
For instance, SAT scores may be increasing due to a spike in the number of students
attending SAT prep courses, which has no correlation to minimum wage. In order to determine if
there is a relationship between both minimum wage and SAT scores, a regression analysis will
have to be conducted to show the correlation between the two.
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Table 1. Change in SAT Scores and Minimum Wage Averages
Year

Change in SAT Scores

Change in Minimum Wage

2006

-0.25%

2.98%

2007

-0.09%

15.18%

2008

0.21%

6.43%

2009

0.30%

6.04%

2010

0.14%

0.15%

2011

0.16%

0.17%

2012

0.13%

0.50%

Total

0.09%

4.49%

The data gathered in order to investigate this relationship is taken from the U.S
Department of Education and their College Scorecard Data (U.S. Department of Education
2017). Numerous factors that have been inputted as independent variables in the regression
analyses have been analyzed. These factors were then divided into specific states, trying to
pinpoint the correlation between SAT scores and minimum wage by location. In order to make
the data more relevant and a better representation of the majority of the universities and colleges
in the United States, filtering out the smaller universities, which acted as outliers, was necessary.
After filtering out all of the universities with enrollment of less than 500 full-time students, the
data resulted in approximately 3,000 colleges per year for the regression analysis, making it a
better representation of the majority of colleges in the United States. Minimum wage records
include the state minimum wage, the state minimum wage from the year prior, the state
minimum wage from two years prior, and the state minimum wage from three years prior based
on the respective years. The data gathered from the minimum wage records and SAT scores that
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were readily available from the U.S. Department of Education and their College Scorecard Data
offered information from the years 2005 to 2012, limiting the observation to those
aforementioned years in the regression analyses. The minimum wage records and SAT scores of
the institutions listed on the U.S. Department of Education and their College Scorecard Data
were then combined together and sorted by year and college names. This laid out all of the data
in a useful manner in order to see whether or not there was a correlation regarding a student’s
performance in higher education and the minimum wage available by state. The multiple
regression data was then utilized to conclude whether there was a positive, negative, or no
correlation between altering minimum wage and higher education from the years 2005 to 2012.
To determine the dependent variable within my multiple regression analyses, an
overarching benchmark that the majority of students would have to undergo had to be decided
upon. Numerous measures exist nowadays, including but not limited to the Scholastic Aptitude
Test (SAT), the American College Test (ACT), or any other form of intelligence-based
benchmark. Within the multiple regression analyses conducted for the experiment, SAT scores
with Critical Reading, Mathematics, and Writing subtests were utilized as the dependent variable
to signify the overall success of a student in his or her college career. The reason for using the
original SAT version of the exam is primarily due to the lack of published information with the
revised version of the exam. There are only a couple of years of information available regarding
the revised SAT scores, making it difficult to predict or observe any relationships that may arise
with limited data.
The SATs have long been known for being an indication of a student’s readiness for
college and predicting the success in higher education. Standardized exams like the SATs, ACTs,
or any other intelligence-based exams, however, are not a perfect indication of how well a
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student performs in college or the likelihood for success during his or her time in college. There
have been numerous times where individuals who received perfect scores on the SATs have done
poorly in college, and students that have received below average scores end up graduating the
top of their class. SATs and other standardized exams do not account for other factors that may
influence that individual’s future performance while attending college. Key elements that go
beyond the standardized scores and benchmarked percentiles include work ethic, motivation, and
the willingness to learn.
A student’s success is challenging to determine as there are other factors that would
influence these individuals to perform in a particular manner, but according to researchers at the
University of Minnesota, there is a correlation between SAT performance and the overall college
grade point average as a freshman (Sackett et al. 2012). With data deriving from College Board,
the organization that administers standardized exams such as the SATs, University of Minnesota
researchers were able to conclude that the multi-institution data sets gathered and regression
models computed proved the positive correlation between the scores on the SATs and the
performance in subsequent college years (Sackett et al. 2012). This is a clear indication that the
relationship between these two factors exist, making SAT scores a predictive measure for the
success of a student’s performance in college viable for the dependent variable discussed
throughout the regression analysis. Although SAT scores may also reflect high school
achievements, students’ scores in these standardized exams will allow for easier comparison with
the limited measures that could be utilized. There is no accurate way to specifically pinpoint
higher education success currently, but future research with other measures will be useful later
on. As of right now, SAT scores will act as a benchmark in all of the multiple regression
analyses to showcase how well a student will perform while attending higher education.
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As for the independent variables used within these regression analyses, minimum wage
variables that may or may not have a relationship with the success of students in higher
education indicated by students’ SAT scores had to be chosen. For the sake of the first two
regression analyses listed, the independent variables include 1-year percent change, 2-year
percent change, and 3-year percent change of the minimum wage. In order to calculate the
percent changes over the years, information gathered from the U.S. Department of Education and
their College Scorecard Data were used in conjunction with minimum wage records. The percent
changes were calculated as the following:
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Figure 1. Percent Change Formula

In the aforementioned percent change formulas, the inputs titled “Lag Minimum Waget”
denote the minimum wage from the year prior of time t in the state the school is located. For
example, looking at the minimum wage at time t in 2008, “Lag Minimum Wage2008” signifies the
minimum wage in 2007. When the input is “Lag Minimum Waget-1” in the second percent
change formula, “Lag Minimum Wage2008-1 indicates the minimum wage in 2006. The same is
true with “Lag Minimum Waget-2” in the third percent change formula. “Lag Minimum
Wage2008-2” pulls the data of the minimum wage in 2005 for the calculation.
With these percent changes as independent variables, controls for each individual year
from 2005 to 2012 had to be included in order to pinpoint what year exactly had the correlation –
if any – that were found in the regression analyses. Including these controls from 2005 to 2012
ensured that general time trends in SAT and minimum wage do not generate a spurious or
arbitrary correlation between the two variables. This was done as shown:
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Table 2. Control Years
Year

2005

2006

2007

2008

2009

2010

2011

2012

2005

1

0

0

0

0

0

0

0

2006

0

1

0

0

0

0

0

0

2007

0

0

1

0

0

0

0

0

2008

0

0

0

1

0

0

0

0

2009

0

0

0

0

1

0

0

0

2010

0

0

0

0

0

1

0

0

2011

0

0

0

0

0

0

1

0

2012

0

0

0

0

0

0

0

1

In order to identify whether there is a relationship between altering minimum wage and
the success of students’ performance in higher education, four regression analyses were
calculated: 1, 2, and 3-year percent change regression, 1, 2, and 3-year percent change with lag
SAT score regression, 3-year percent change regression, and 3-year percent change with lag SAT
score regression. By controlling certain independent variables and seeing the effect on students’
overall performance, I was able to determine the following from the calculations as pictured:
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Figure 2. Regression Analysis Chart

For the first regression analysis, the variables that were included in the calculations were
the 1, 2, and 3-year percent changes and the controls of those specified years. The regression
analysis that was utilized for my model is shown:
Figure 3. Regression Analysis (1_2_3 Year % Change) Equation

where 𝛽t is the year fixed effects and 𝛽1, 𝛽2, and 𝛽3 are the independent variables that represent
the percent change in minimum wage at time t from year-to-year with its effect on the dependent
variable that measures the success in higher education symbolized as SAT scores.
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As seen in the first regression analysis, Year 2005 will be excluded from the
interpretation of the dataset because there was no available information to calculate the percent
change in previous years. This will be the case for the other regression analyses as well.
Given the summary output from the first regression analysis, the most significant factors
that need to be focused upon are the Regression Statistics, ANOVA, and the Regression
Coefficients.
The Regression Statistics section explains and showcases how well the calculated
regression equation matches the inputted data. The overall regression equation’s accuracy can be
explained by two important factors – Multiple R and R Square. Multiple R is the correlation
coefficient, indicating how strong the linear relationship between the equation and the inputted
data is. A value of 1 for the Multiple R signifies a perfect positive relationship, while a value of 0
or close to 0 shows no relationship whatsoever. R Square, on the other contrary, is the coefficient
of determination. Numbers closer to 1 signify how well the y-variable is explained by the xvariables. For instance, having the R Square be 0.90 or 90% means that 90% of the variation in
the y-variables is explained by the x-variables. This shows how well the variables fit the model.
Within the first regression analysis, Multiple R and R Square are 0.05800 and 0.00336,
respectively, indicating that the independent variables explain less than 1% of the variation in
SAT score changes. This is a clear indication that there are significant omitted factors that
explain changes in SAT scores.
In the ANOVA section, Significance F is what needs to be focused upon for this
regression analysis. Significance F determines whether or not the regression output was obtained
by chance. It shows the probability and likelihood that the data supplied matches the regression
just by pure luck. Having a small Significance F equates to having an accurate regression that is

16

valid and not by chance. As seen in the first regression, the Significance F calculated was
0.00048, meaning that the data and regression are valid and did not occur because of just pure
luck.
The last section lists the Regression Coefficients, which is another pivotal part of
understanding a regression analysis and its output. This section supplies specific information
regarding all of the x-variables included in the regression analysis and breaks the variable into
different line items to clearly see the effect that each of them may have. To measure the
reliability of the coefficients from the x-variables, the P-value of those coefficients have to be
examined. P-values reflect the probability that the sign of the coefficient occurred by chance as
opposed to reflecting a true statistical relation. A higher P-value means less confidence in the
sign of the coefficient. In this case, the first regression analysis indicates that chance may have
had something to do with the coefficients or the y-intercept. As pictured for the first regression
analysis, P-values are high, further showing that these coefficients may have just been by
occurrence and not have any validity to do with the regression at all. Thus, not much evidence of
a significant relation between SAT scores and minimum wage is present to make a sound
conclusion.
For the second regression analysis, the variables that were included in the calculations
were the 1, 2, and 3-year percent changes, the controls of those specified years, and a lag SAT
variable to see if there was a relationship between the change in SAT scores from year-to-year
and the change in minimum wage. The regression analysis that was utilized for my model is
shown:
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Figure 4. Regression Analysis (1_2_3 Year % Change Lag SAT) Equation

where 𝛽t is the year fixed effects and 𝛽1, 𝛽2, and 𝛽3 are the independent variables that represent
the percent change in minimum wage at time t from year-to-year with its effect on the dependent
variable that measures the success in higher education symbolized as SAT scores and 𝛽4 is the
independent variable that represents the lag SAT scores at time t. Just like the “Lag Minimum
Waget” from above, the independent variable “Lag SATt” would signify the SAT scores at time t
the year prior.
With the added independent variable of the lag SAT scores, Multiple R and R Square are
0.11645 and 0.01356, respectively. There is a slight increase in both the Multiple R and R Square
calculations, but both of these results still do not indicate that the independent variable explains
the variation in SAT score changes. This is due to other outside factors that were omitted that
explain these changes in SAT scores.
The Significance F element of the summary output further proves the accuracy of the
regression analysis that was conducted. Results closer to 0 signify how accurate and valid the
regression is in regards to the analysis, which is shown with a Significance F of 1.24681E-22 for
the second regression analysis.
In the list of Regression Coefficients, the P-value for each independent variable except
the lag SAT scores confirms the probability that the sign of the coefficient occurred by chance
rather than reflecting a true statistical relationship. The lag SAT variable’s results show the
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validity of that coefficient’s sign in regards to the regression analysis, while the other
coefficients further prove that they might have been just by occurrence.
Just like the first regression analysis, the second summary output for the regression with
the lag SAT scores do not indicate any correlation between SAT scores and minimum wage.
For the third regression analysis, the variables that were included in the calculations were
the 3-year percent changes and the controls of those specified years. In regards to this regression
analysis calculation, a 3-year percent change is calculated using the formula below:
Figure 5. 3-Year % Change Formula

With the 3-year percent change calculated, the regression analysis that was utilized for
my model is shown below:
Figure 6. Regression Analysis (3-Year % Change) Equation

where 𝛽t is the year fixed effects and 𝛽1 is the independent variable that represents the 3-year
percent change in minimum wage at time t with its effect on the dependent variable that
measures the success in higher education symbolized as SAT scores.
As seen in the results, the 3-year percent change variable provides little evidence of the
correlation between minimum wage and SAT scores just like the first two regressions from
before. Multiple R and R Square are 0.05779 and 0.00334, respectively. There is a slight
decrease compared to the previous year’s results, but it cannot be determined that minimum
wage can explain the differences between the SAT scores.
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In the ANOVA section, the results showcase that the regression analysis is accurate,
which is shown with the Significance F calculation at 9.94263E-05.
As with the first two regression analyses, the third regression of the 3-year percent
change has little proof of the coefficients’ sign validity according to the P-values. Higher Pvalues like the ones shown in the 3-year percent change regression signify less confidence in the
sign of the coefficients.
For the fourth regression analysis, the variables that were included in the calculations
were the 3-year percent changes, the controls of those specified years, and a lag SAT variable to
see if there was a relationship between the change in SAT scores and the change in minimum
wage. The regression analysis that was utilized for my model is shown:
Figure 7. Regression Analysis (3-Year % Change Lag SAT) Equation

where 𝛽t is the year fixed effects and 𝛽1 is the independent variable that represents the 3-year
percent change in minimum wage at time t with its effect on the dependent variable that
measures the success in higher education symbolized as SAT scores and 𝛽2 is the independent
variable that represents the lag SAT score at time t. Just like the “Lag Minimum Waget” from
above, the independent variable “Lag SATt” would signify the SAT scores at time t the year
prior.
From the results above, the 3-year percent change variable with the lag SAT score
variable provide little to no evidence of the explanation between minimum wage and SAT scores
just like the first three regressions from before. Multiple R and R Square are 0.11635 and
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0.01354, respectively. The slight increase in Multiple R and R Square cannot determine that
minimum wage has any correlation in regards to SAT scores.
Looking at the Significance F factor, the results showcase that the regression analysis is
accurate as shown with the Significance F calculation at 3.23741E-24.
According to the P-values, the fourth regression of the 3-year percent change and lag
SAT scores has little proof of the coefficients’ sign validity. P-values that are high like the ones
calculated in the fourth regression except for lag SAT signify that there is less confidence in
regards to the sign of the coefficient. The P-value of the lag SAT coefficient calculated at
7.98300E-22 shows the validity of the independent variable’s sign to the regression analysis,
while the other P-values are too high to be considered valid and make a sound conclusion.
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Chapter 4
Research Implication
After analyzing the data and looking at significant calculations that determine the validity
of the regression analyses, the original hypothesis that there is an inverse effect between
increasing minimum wage and seeing a decrease in a student’s performance in higher education
cannot be fully rejected. The factors that were focused upon to determine the relationship
between the change in minimum wage and SAT scores were not conclusive enough to make a
definite decision. Both the Multiple R and R Square elements for all of the regression analyses
were too minimal to determine anything. The percentage from the Multiple R and R Square both
resulted in percentages near 0, indicating the percentage of variation in the y-variable, which are
SAT Scores, that is explained by the variables in the model. Even though there was just about an
increase from regression to regression, the calculations for both Multiple R and R Square were
too close to 0 to make a conclusion about the relationship between the change in minimum wage
and whether or not altering it would have any effect on SAT score performance. In all of the
regressions, the Significance F factor approached 0, meaning that the regression analysis is
accurate. On the other hand, however, the P-values calculated for all four regressions proved that
the probability of the coefficients’ sign utilized in the regression analyses happened by chance
and were not valid in regards to having a relationship between the change in minimum wage and
SAT scores. According to the P-value, the only coefficient that had any validity was the lag
SAT. Even though the results show little to no evidence that there is a positive or negative
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correlation, a definite conclusion that the change in minimum wage has no effect on the
performance of a student’s success in higher education cannot be made. Although the results
may suggest otherwise, minimum wage may still have even the slightest influence on the success
of students’ performances in higher education but as shown with the four regression analyses, it
looks as if there really is not a definite relationship between the independent variables of
minimum wage and the dependent variable of SAT scores. Future research, other measures, and
more controls like state fixed effects may mitigate any uncertainty found in these regression
analyses and provide a clear indication of whether or not there is a correlation between minimum
wage and SAT scores.
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Chapter 5
Conclusion
In order to analyze any linkages between minimum wage and the success of students’
overall performance in higher education, a series of models were conducted to pinpoint whether
or not that relationship exists. From the models, the evidence suggests that there is an inadequate
amount of proof to support or argue the hypothesis of altering minimum wage and having an
inverse relationship with a student’s success in higher education.
The insufficient evidence given from the models neither proves nor disproves the initial
hypothesis. The results cannot clearly distinguish the relationship between both variables,
meaning that there still may be a chance that minimum wage does inversely affect a student’s
overall performance in higher education.
To further analyze these results in-depth and to draw a more concrete conclusion, more
data must be gathered beyond the timeframe of what was readily available to the public from
2005 to 2012. As of right now, however, the inadequate results signifying that there may or may
not be a correlation between minimum wage and a student’s performance in higher education
cannot be utilized to conclude the aforementioned inverse relationship.
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