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Abstract 

Over the past three decades, the real cost of a baccalaureate education has outpaced inflation. As 

college attendance becomes increasingly prevalent, many economists have researched the 

benefits recognized over the life course of college educated individuals. Using tuition and 

earnings data from the Department of Education website, College Scorecard, this study compares 

the average economic returns of an education at public, private nonprofit and private for-profit 

baccalaureate granting universities across the United States. To estimate earnings over the life 

course, earnings data on college graduates ten years after the initial enrollment of college were fit 

to a Mincerian earnings model, allowing the NPV by governance to be estimated. To account for 

differences in incoming student quality, ACT scores were controlled for by comparing the 

relative “value added” of private nonprofit and public universities. Results indicate on average, 

private nonprofit universities consistently produce higher value for their students, with public 

institutions ranking second and private for-profit institutions providing the least value. Finally, 

results indicate that private nonprofit institutions add more value for their students than public 

institutions, when controlling student quality by ACT score. 

 

Key Words: Return on Public Education, Return on Private Nonprofit Education, Return on 
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1. Introduction 

 

The debate of whether the premium for private education provides greater value than 

public education over the life course of one’s career has been ongoing for several decades. 

Determining which institution to attend has become a growing problem for prospective college 

students as the financial burden of college has increased a disproportionate amount over the past 

70 years (Hoxby, 1997). However, the price of higher education is rapidly increasing, with 

private tuition excelling incrementally faster than public tuition. This raises the question of 

whether the premium for private education, often one and a half to two times more the price of 

public education, pays off in economic terms. In the United States, 20.5 million students enrolled 

in higher education institutions during fall 2016 (National Center for Education Statistics), many 

of whom had little knowledge of the long-term benefits of a baccalaureate college education, 

relative to the substantial costs. Recently, public policy on higher education has experienced 

greater scrutiny regarding the ongoing debate of the role public and private sector provide in 

higher education. Additionally, there is little scholarly evidence determining whether public or 

private institutions provide more value in terms of economic returns over the long-run, on 

average, across the United States. 

With college education becoming critically more important, it is important to recognize 

the value created from such a substantial investment. That is why it is important to calculate the 

value of a bachelor’s degree from various higher education institutions across the nation. 

Therefore, this study explores the following: 

1. Does the governance of higher education institution (private nonprofit vs. private for-

profit vs. public) have a significant impact on economic returns in the long-run? 
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2. What type of governance provides the greatest value (highest residuals) for its students 

based on the relationship between standardized test scores and actual salary post-

graduation? 

3. When isolated by geographic region, does value differ significantly between private 

nonprofit and public institutions?  

Throughout this paper, the terms “type of higher education institution” and “institution by 

governance” are used interchangeably. Additionally, in this study, “college”, “university” and 

“institution” refer only to baccalaureate granting programs. 

To determine value, a Net Present Value (NPV) model was used to test the relationship 

among governance, average cost of tuition and average salary. To calculate the NPV by 

governance, ideally, the average earnings over the life course of one’s career would have been 

available to evaluate, however; only a single value for each university was provided by the U.S. 

Department of Education. To overcome this limitation, the nationwide weighted average annual 

cost and salary by governance were calculated using prior empirical models to impute missing 

data into the NPV model. Using a Mincer earnings regression, these values were used to estimate 

the salary value for the other 43 years of one’s career (assuming an average career of 44 years). 

Of course, differences in alumni earnings are both a function of the quality of the student 

body coming into the university and also the quality of the education that the university provides. 

For example, students at the most selective university might realize greater earnings than those at 

the least selective university, even if those students had instead not pursued higher education. 

Therefore, to adjust for differences in composition of incoming students, a “value-added” 

measure of university performance was constructed by running a multivariate regression and 

ranking residual values. With the results of the regression, the excess return in salary that each 
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four-year university provided was determined 10 years following the initial enrollment of an 

undergraduate career. This was done by subtracting the predicted earnings calculated for each 

university from the actual earnings reported by each university (i.e. the residual values of the 

multivariate regression). Predicted earnings were calculated as a function of the incoming 

students’ standardized test scores (ACTs). Evaluating the results from the multivariate regression 

can help individuals determine which institution provides the greatest excess return for his or her 

ACT score. 

This paper is organized as follows. Section two reviews relevant literature on the 

increasing cost of college tuition and the differences in cost structure among private nonprofit, 

private for-profit and public institutions. Section three describes the hypotheses and theoretical 

underpinnings relating to these hypotheses. Section four describes the data and how it was 

imputed into the various models used in the analysis to measure value and “value-added”. 

Section five outlines the methodology used to study the differences among the cost structure of 

each type of institution and how these factors impact the value of college education over the life 

course of one’s career. Section six discusses the results of the NPV analysis, multivariate 

regression and simulates various investment discount rates used to determine the sensitivity of 

return from higher education institutions by governance. Finally, section seven discusses the 

final conclusions and includes an in-depth discussion of study limitations and implications. 

 

2. Literature Review 

The economic returns from a college education have been the subject of considerable 

scholarly attention. On the whole, this literature has identified a few empirical regularities: first, 

students who obtain a bachelor’s level degree as their highest level of education, on average, 
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earn significantly more over the life course of their career when compared to students with an 

associate’s level degree or high school diploma as their highest level of education. Second, 

among bachelor’s degree granting institutions, there is a rising increase in the real cost of tuition 

over the past 30 years. Third, the price of private education versus public education is 

determined on the availability of government subsidies and scholarship opportunities. This study 

focuses on the differences among baccalaureate granting institutions and evaluates past research 

regarding the cost of higher education at public and private nonprofit/for-profit four-year 

universities. 

 

2.1 Life Course Earnings by Level of Education 

 There is overwhelming evidence supporting that higher education provides significantly 

more value over the life course of one’s career than having no higher education experience. 

Carnevale, Cheah, and Rose (2009) researched the payoff of college, measured by lifetime 

earnings, and compared that by the highest level of education one has obtained. They found that 

when compared to a high school diploma as one’s highest level of education, both baccalaureate 

and associate’s level educated individuals experienced significantly greater returns from their 

level of education. However, despite the earnings boost conferred by a degree, they found that 

earnings varied greatly depending on the degree type, age, gender, race/ethnicity, and occupation 

of an individual (Carnevale, Cheah, and Rose, 2009). 

 Carnevale, Cheah, and Rose (2009) found that the average annual earnings of individuals 

with a high school diploma was $32,600 a year. Additionally, they found that having an 

associate’s level degree added nearly $450,000 to life course earnings, increasing average annual 

earnings to $43,200, or one third more than those with just a high school diploma. These 
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numbers demonstrate the vast increase in life course earnings that having some higher education 

(associate’s level degree) typically has for an individual. Lastly, they found that obtaining a 

bachelor’s degree added another substantial increase in life course earnings. With median 

earnings of $56,700, or $2.3 million over a lifetime, bachelor’s degree holders earned 31 percent 

more than workers with an associate’s degree and 74 percent more than those with just a high 

school diploma (Carnevale, Cheah, and Rose, 2009). 

 The work of Carnevale, Cheah, and Rose (2009) helped recognize that baccalaureate 

level programs consistently lead to the highest level of life course earnings out of high school, 

which is why this study focuses exclusively on the difference in cost structure of those programs. 

However, Carnevale, Cheah, and Rose (2009) did not distinguish among private nonprofit, 

private for-profit and public institutions, and assumed a similar discount rate and career length of 

40 years, which may not fully reflect current conditions.  

 

2.2 The Rising Real Cost of College Tuition 

In recent years, real increases in the cost of college tuition has led to decreased 

enrollment. More specifically, there has been a disproportionate decrease in enrollment among 

numerous minorities and undocumented individuals, increased debt load incurred post-

graduation, a greater inability to pay off student loans, and alternative options to seek higher 

education.  

Gordon and Hedlund (2016) researched the increasing cost of college tuition in the 

United States, relative to inflation. They sought to account for the college tuition increase by 

quantitatively evaluating existing explanations using a structural model of higher education and 

the macro economy. Their quantitative model showed that the combined effect of supply side, 

demand side and macroeconomic changes more than accounted for the tuition increase and 
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provided key insights about the role of individual factors as well as their complementary effects. 

They found that from 1987 - 2010, the price of college tuition (in real dollars) more than doubled 

from $6,600 in 1987 to $14,500 in 2010. 

Additionally, Gordon and Hedlund (2016) found that tuition did not move monotonically 

with income. They discovered that students with family incomes from $0-$50,000 and 

$100,000+ had higher enrollment rates due to decreased financial barriers. Students from low 

income families obtained enough financial aid (through government subsidies) to nearly cover 

the cost of tuition, whereas students from high income families typically received funding from 

within the family. The most adversely affected group was, they observed, students who fell 

within the $50,000-$100,000 family income range. Those students were not eligible for most 

grants because their families made too much money. Furthermore, those students came from 

families that didn’t make enough money to support a college student, which is why Gordon and 

Hedlund (2016) were able to establish that less than 50 percent of the high school students in the 

$50,000-$100,000 demographic ended up enrolling in higher education institutions. 

The main limitation in Gordon and Hedlund (2016) relating to this study is that it focused 

solely on the entire population of universities across the United States. Like Carnevale, Cheah, 

and Rose (2009), they didn’t distinguish the relative rising costs of private nonprofit, private for-

profit and public institutions, nor did they filter their results by the total enrollment of 

undergraduate students at each university. However, their observations of the continuous rising 

cost of college tuition (in real terms) is helpful in determining the evolving barrier that 

prospective college students currently face. 
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2.3 The Differences in Financing Opportunities at Public and Private Institutions 

Ehrenberg and Webber (2009) researched the rise of tuition in both private and public 

institutions across the United States. They found that college is becoming more expensive in 

both private and public institutions, relative to inflation and the cost of tuition in other countries. 

In this paper, Ehrenberg and Webber (2009) used institutional panel data and an educational 

production function approach to estimate whether various non-instructional categories of 

expenditures directly influenced graduation and persistence rates of undergraduate students at 

U.S. universities. The panel was derived from a sample of 1,160 four-year colleges nationwide. 

They found that student service expenditures influenced graduation and first-year persistence 

rates a greater amount for institutions in the lower half of average standardized test scores. 

Additionally, they found that those expenditures had a greater impact on persistence rates in 

schools that had lower graduation rates and greater Pell Grant funding, which is much more 

prevalent at public institutions. Further, they found that the most adverse impact was on minority 

students. Their study suggested that the reallocation of funds from instructional expenditures to 

student service expenditures would enhance graduation and persistence rates at public schools. 

Institutions with higher standardized test entrance scores and lower levels of Pell Grant dollars 

per student (typically private institutions) would not experience a significant difference in 

graduation rates if they performed similar reallocations. Because persistent rates directly 

correlated to the type of institution, they determined that the cost structure of each institution 

could impact the value recognized of one’s education at each type of institution, however; they 

did not distinguish whether one provided more value than the other, and rather that it reflected 

the financing structure of the type of university. 
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The findings of Ehrenberg and Webber (2009) helped to recognize that higher demand 

students, on average, tend to enroll in private institutions. However, they did not specify whether 

one type of institution provided more value than the other. Similar to Gordon and Hedlund 

(2016) and Carnevale, Cheah, and Rose (2009), Ehrenberg and Webber (2009) did not break 

down private colleges by nonprofit and for-profit institutions.  

Hoxby (1997) found that public baccalaureate granting institutions across the United 

States experienced greater constraints than private universities in their admission policies, tuition 

policies, enrollment size, allocation of funds and that they could price discriminate among 

students (that is, the ability to offer subsidies in the form of merit scholarships). Because of this, 

she found that public colleges were not able to compete on the same level of quality as many 

private institutions. However, she found that public colleges enjoyed revenue via taxes that 

private colleges did not, but that the extra revenue didn’t compensate for the constraints listed 

above. Hoxby (1997) used a panel of 1,221 baccalaureate colleges covering data from 1940 

through 1991. In her panel of higher education institutions, 731 were private and 390 were 

public. She evaluated all U.S. baccalaureate granting universities and used tuition, tuition 

revenue, college expenditures and students’ residence as her imputations.  

Hoxby (1997) also noted that four-year public universities are increasingly offering 

honors programs and more selective colleges within the university to attract higher achieving 

students. This led to the conclusion that today, private and public universities can offer 

comparable programs targeting high achieving students. She did not distinguish whether 

employment opportunities are greater for any single type of institution. Thus, she did not 

determine whether one type provided greater value than the other. Lastly, like Gordon and 
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Hedlund (2016), Carnevale, Cheah, and Rose (2009), and Ehrenberg and Webber (2009), Hoxby 

(1997) did not distinguish between private nonprofit and for-profit universities. 

Hoxby’s findings helped to determine that private institutions typically attract higher 

achieving students in addition to the limitations of public universities due to financial structure. 

She also suggested ways that public universities can become more attractive to higher achieving 

students. However, she used all baccalaureate granting schools, whereas this study focused on 

universities with 2,000 or more enrolled undergraduates to avoid skewed data from smaller 

institutions. An additional limitation is that Hoxby (1997) used data from 1940-1991, which may 

not fully reflect current patterns. 

The scholarly evidence discussed allowed the relationship among the cost of private 

nonprofit, for-profit and public baccalaureate granting institutions to be tested. Furthermore, a 

gap in the literature allowed the life course economic benefits to be evaluated by governance. 

Through an NPV valuation of private nonprofit, private for-profit and public degrees by using 

the Mincer earnings function (Mincer, 1974), the value of each degree was determined by 

simulating various discount rates in an NPV model. To evaluate the data using a different 

strategy, a multivariate regression was calculated to determine the “value-added” by isolating 

median ACT score and university by governance, and compared the predicted salary to the actual 

salary reported by each university. Lastly, when applying constant parameters across all 

geographic regions, each region was evaluated on whether it provided returns by governance that 

were consistent with the findings of the overall national weighted average for the NPV and 

multivariate regression models. 
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3. Hypotheses 

Webber and Ehrenberg (2009) found that student expenditures significantly impacted 

graduation rates in schools with lower test entrance scores and higher Pell Grant dollars per 

undergraduate student. Because Pell Grant funding is more prevalent in public institutions, 

persistence rates will remain lower relative to private institutions due to less required out-of-

pocket funding. Therefore, on average, students from public institutions demonstrate lower 

persistence rates, leading to a decrease in the average NPV for public institutions. Furthermore, 

the constraints recognized by Hoxby (1997) for public institutions (admission policy, tuition 

policy, enrollment size and allocation of funding) led to the conclusion that public colleges were 

unable to compete on the same level of quality as many private institutions. Thus, she found that 

on average, private institutions attracted higher achieving students than public institutions (i.e. 

individuals with higher ACT scores). Because higher achieving students have historically earned 

proportionally more than their lower achieving counterparts, it is reasonable to assume that 

because of the quality of student body, private institutions will experience a higher NPV than 

public institutions.  

Because the cost of private for-profit institutions resembles the cost of private nonprofit 

institutions with fewer institutions/educational opportunities nationwide, it is expected that the 

NPV for private nonprofit institutions is higher than the NPV of public and private for-profit 

institutions. Thus, the first hypothesis is as follows: 
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Hypothesis 1: 

Students who attend four-year private nonprofit universities, on average, will 

experience greater post-graduation success in the labor market (higher NPV) than 

those who attend four-year private for-profit and four-year public universities. 

This will remain consistent on the national level and across all geographic 

regions. 

Gordon and Hedlund (2016) found that middle income students were less likely to attend 

college than those in lower socioeconomic classes and those who come from high socioeconomic 

classes. They found that on average, lower income students obtained a greater amount of 

financial aid, and that those funds were almost always applied towards public institutions. 

Additionally, they found that students from lower socioeconomic classes experienced lower 

persistence rates than those who came from higher socioeconomic backgrounds. Therefore, they 

found that on average, individuals coming from wealthier backgrounds attended private 

universities more frequently, while their lower socioeconomic counterparts attended public 

institutions more than any other type of governance. As previously discussed, Hoxby (1997) 

found evidence that private institutions attracted higher achieving students than public 

universities. Furthermore, Gordon and Hedlund (2016) found that persistence rates were higher 

for wealthier individuals; therefore, on average, students who attend private universities will 

have greater post-graduation success in the labor market.  

Because students in higher socioeconomic families typically enroll in private institutions 

and have wealthier networks, it is reasonable to hypothesize that those individuals will 

experience higher salaries over the life course of their career, relative to their ACT score. Thus, 

the second hypothesis is as follows: 
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Hypothesis 2: 

Students who attend four-year private nonprofit universities, on average, will 

experience higher salaries over the life course of their career, relative to their 

ACT score, than students who attend four-year public universities. This will 

remain consistent on the national level and by geographic region. 

 

4. Data 

4.1 NPV Data 

To analyze the differences in return from higher education among public, private 

nonprofit and private for-profit institutions, it is important to understand how income grows over 

the duration of the average career. To construct an NPV model, annual cost and annual salary for 

each year of a career were required to draw conclusions. All data were collected from the 

Department of Education’s website, College Scorecard. Because only one salary was reported by 

the Department of Education for each university, it was necessary to calculate the income growth 

over the life course of one’s career.  

Data from all 999 undergraduate baccalaureate granting institutions across the United 

States with 2,000 or more total enrolled undergraduates were collected and used to calculate the 

weighted average cost and weighted arithmetic mean of median salaries to be imputed in the 

NPV model. If data wasn’t provided for average annual cost or median salary, the institution was 

not included in the calculation for the national average. When calculated by geographic region, 

private for-profit institutions were excluded due to an insufficient amount of universities to 

evaluate by region and draw conclusions. 
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Net Present Value (NPV) was calculated based off the assumption that the average 

individual works for 44 years following graduation from his or her institution. The model 

consisted of 47 years, where years 0-3 used the overall weighted average annual cost by 

governance. The remaining years were then calculated based on the weighted arithmetic mean of 

median salaries in year 10 and utilized the income growth patterns identified by Mincer (1974). 

Those values were then combined and discounted by several different rates to determine the 

appropriate Net Present Value in addition to the sensitivity of the analysis based on the 

investment discount rate. 

As previously discussed, two equations were needed to calculate the national weighted 

average annual cost and national weighted arithmetic mean of median salaries in proportion to 

the number of undergraduates at each type of four-year institution. Further, three separate NPV 

models were calculated to isolate by governance. The same equations were then applied to each 

of the eight major regions, calculating 16 additional NPV models (eight for private nonprofit and 

eight for public universities). Private for-profit institutions were excluded from the regional NPV 

calculations, because some regions lacked sufficient data to draw conclusions. The eight regions 

were split up as follows: New England, Mid-Atlantic, Great Lakes, Plains, Southeast, Southwest, 

Rocky Mountains, and Far West. Figure 1 visualizes the eight regions shown below: 
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Figure 1: United States by Region 

 

 

 

Regional calculations were made to evaluate the consistency of costs and average salaries 

throughout the country. The U.S. Department of Education defines median salary as follows: 

 Average Salary After Attending: The median earnings of former students who received 

federal financial aid at 10 years after entering school. The arithmetic mean of median salaries 

used in the NPV model was calculated by governance and utilized a weighted average in 

proportion to the number of students at each university. The salaries were then 
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discounted/multiplied using a Mincerian earnings regression and consistent estimated parameters 

calculated by Polachek (2007), so that they represented years 4-47 of the NPV model, based on 

the weighted average reported at year 10. 

 To calculate the weighted arithmetic mean of median salaries, the total number of 

enrolled undergraduates at each university was multiplied by the median salary for each 

university. This number was then added for each university and divided by the total number of 

undergraduates across the country for each type of governance. The equation goes as follows: 

(1) 𝑁𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑊𝑒𝑖𝑔ℎ𝑡𝑒𝑑 𝐴𝑟𝑖𝑡ℎ𝑚𝑒𝑡𝑖𝑐 𝑀𝑒𝑎𝑛 𝑜𝑓 𝑀𝑒𝑑𝑖𝑎𝑛 𝑆𝑎𝑙𝑎𝑟𝑖𝑒𝑠 =  
 

(
𝑇𝑜𝑡𝑎𝑙 𝐸𝑛𝑟𝑜𝑙𝑙𝑚𝑒𝑛𝑡1 ∗  𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑆𝑎𝑙𝑎𝑟𝑦1 +  𝑇𝑜𝑡𝑎𝑙 𝐸𝑛𝑟𝑜𝑙𝑙𝑚𝑒𝑛𝑡2 ∗  𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑆𝑎𝑙𝑎𝑟𝑦2  …

+ 𝑇𝑜𝑡𝑎𝑙 𝐸𝑛𝑟𝑜𝑙𝑙𝑚𝑒𝑛𝑡𝑁  ∗  𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑆𝑎𝑙𝑎𝑟𝑦𝑁
)

(𝑇𝑜𝑡𝑎𝑙 𝐸𝑛𝑟𝑜𝑙𝑙𝑚𝑒𝑛𝑡1 + 𝑇𝑜𝑡𝑎𝑙 𝐸𝑛𝑟𝑜𝑙𝑙𝑚𝑒𝑛𝑡2 … + 𝑇𝑜𝑡𝑎𝑙 𝐸𝑛𝑟𝑜𝑙𝑙𝑚𝑒𝑛𝑡𝑁)
 

 

Where National Weighted Arithmetic Mean of Median Salaries = Cash Flow (C) 4 through 47 in 

NPV model 

 The second component involved the weighted average annual cost of each university, 

defined by the U.S. Department of Education as follows: 

Average Annual Cost: The average annual net price for federal financial aid recipients, 

after aid from the school, state, and/or federal government. For public schools, this included the 

average cost of in-state tuition. The average annual cost in the NPV model was calculated by 

governance and utilized a weighted average in proportion to the number of students at each 

university. 

To calculate the weighted average cost, the total number of enrolled undergraduates at 

each university was multiplied by the average annual cost. This number was then added for each 

university and divided by the total number of undergraduates across the country for each type of 

governance. The equation goes as follows: 
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(2) National Weighted Average Cost = 
 

(
𝑇𝑜𝑡𝑎𝑙 𝐸𝑛𝑟𝑜𝑙𝑙𝑚𝑒𝑛𝑡1 ∗  𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝐶𝑜𝑠𝑡1 +  𝑇𝑜𝑡𝑎𝑙 𝐸𝑛𝑟𝑜𝑙𝑙𝑚𝑒𝑛𝑡2 ∗  𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝐶𝑜𝑠𝑡2  …

+ 𝑇𝑜𝑡𝑎𝑙 𝐸𝑛𝑟𝑜𝑙𝑙𝑚𝑒𝑛𝑡𝑁  ∗  𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝐶𝑜𝑠𝑡𝑁
)

(𝑇𝑜𝑡𝑎𝑙 𝐸𝑛𝑟𝑜𝑙𝑙𝑚𝑒𝑛𝑡1 + 𝑇𝑜𝑡𝑎𝑙 𝐸𝑛𝑟𝑜𝑙𝑙𝑚𝑒𝑛𝑡2 … + 𝑇𝑜𝑡𝑎𝑙 𝐸𝑛𝑟𝑜𝑙𝑙𝑚𝑒𝑛𝑡𝑁)
 

 

Where National Weighted Average Cost = Cash Flow (C) 0 through 3 in NPV model 

 

4.2 University Governance and Student Quality Data 

The “value-added” metric was determined by a multivariate regression and was 

calculated by subtracting the predicted salary from the actual salary reported by each university 

(i.e. the residual values). By ranking these values and finding the average excess return by 

governance, it was then determined which type of governance, on average, provides the greatest 

excess return for its students as a function of one’s ACT score. 

Again, every private nonprofit and public baccalaureate granting institution in the United 

States with 2,000 or more total enrolled undergraduates was included in the calculations. 

Similarly, if an institution lacked one of the key imputations (average annual cost, median salary, 

or median ACT score), it was excluded from the sample. Furthermore, to avoid skewed data in 

the multivariate regression, private for-profit institutions were excluded because many lacked 

reporting median ACT scores, leading to an insufficient number of schools from which to draw 

conclusions for that type of governance. 

 

5. Methodology  

5.1 NPV Model 

The Net Present Value (NPV) was calculated for each type of governance, by using the 

equations (1) and (2) of the national weighted average calculations as the determinants of value. 
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Additionally, the same equations (1) and (2) were applied to determine the average NPV by 

geographic region to test if there was a significant difference in value produced by governance in 

each region. Net Present Value (NPV) can be defined as follows: 

 Net Present Value (NPV): The overall value recognized from higher education at time 

0. This means that if a student were to enroll in college today, their education would be worth a 

specific amount in today’s dollars. Each of the public, private nonprofit and private for-profit 

institutions produced a unique value.  

(4) 

𝑁𝑃𝑉 = −𝐶0 +
𝐶1

1 + 𝑟
+

𝐶2

(1 + 𝑟)2
+ ⋯ +

𝐶𝑇

(1 + 𝑟)𝑇
 

Where 𝐶0−3 was the initial investment (average annual cost), 𝐶𝑡 was cash flow at time 𝑡, 𝑟 was 

the discount rate, and 𝑇 was the length of an individual’s career.  

The key assumption of this study’s methodology was that it used averages from a large 

collection of universities to determine the overall outcome. However, cases varied on the 

individual level. Additionally, it assumed that all undergraduates completed their degrees in four 

academic years, when this also varied on the individual level. Lastly, it assumed there was a 

single constant cost index across all universities, when this varied by the individual county in 

which each university resides. 

 

5.1.1 NPV Income Growth: Mincer Earnings Regression 

One key assumption is that the earnings growth pattern remained constant among all 

universities determined by the parameter estimates of Polachek (2007). Furthermore, it assumed 

that the earnings model was contemporaneous, so that the relationship between experience and 

earnings held in the future. Income growth was identified by the curvilinear pattern found using 
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Mincerian earnings functions (Mincer, 1974). Equation (3) demonstrates how salary was 

predicted for each level of experience: 

(3) 

𝐿𝑛(𝐸𝑎𝑟𝑛𝑖𝑛𝑔𝑠)𝑖,𝑡  =   0 + 
1

 ∗  𝑡𝑖,𝑡 +  
2

 ∗  𝑡 𝑖,𝑡
2 + 𝑒 𝑖,𝑡 , 𝑓𝑜𝑟 𝑖𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙 𝑖 𝑎𝑡 𝑡𝑖𝑚𝑒 𝑡  

 

Where Earnings i, 0 was measured at year four of NPV Model (first year of income) 

0 = Ln (Starting Salary) 

 

Polachek (2007) Parameters: 

Experience (t): 0.076 

Experience-Squared (t2): -0.0013 

Thus, 

𝐿𝑛(𝐸𝑎𝑟𝑛𝑖𝑛𝑔𝑠)𝑖,𝑡  =  𝛽0 + 0.076 ∗  𝑡𝑖,𝑡 − 0.0013 ∗  𝑡 𝑖,𝑡
2 + 𝑒 𝑖,𝑡 

This procedure gave predicted values for ln (earnings) at each level of experience. The 

predicted values were then exponentiated to estimate earnings. An important note is that the 

estimates reflect the mean of the log-transformed earnings; since earnings tend to be roughly log-

normally distributed, this should be more similar to median earnings than mean earnings.   

 

5.2 Adjusting for Incoming Student Quality 

To determine which type of institution produced the highest salary for its students 

adjusted by the median ACT score, a multivariate regression was calculated to determine the 

estimated salary value. This value was then compared to the actual salary reported by each 

institution (i.e. the residual value for each university). The regression used the actual salaries, 

and then estimated the coefficients (i.e. the betas).  Actual salary was measured 10 years 

following the initial enrollment of one’s undergraduate career and similar to the median ACT 

score at each university, data was extracted from College Scorecard. Equation (5) differentiates 
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the predicted salary between private nonprofit and public institutions. Table 1 summarizes the 

variables used to determine excess return. 

(5) 

𝑆𝑎𝑙𝑎𝑟𝑦𝑖,𝑡 = 𝛽1(𝑃𝑢𝑏𝑙𝑖𝑐) +  𝛽2(𝑃𝑟𝑖𝑣𝑎𝑡𝑒 𝑁𝑜𝑛𝑝𝑟𝑜𝑓𝑖𝑡) + 𝛽3(𝑃𝑢𝑏𝑙𝑖𝑐 𝑥 𝐴𝐶𝑇)
+  𝛽4(𝑃𝑟𝑖𝑣𝑎𝑡𝑒 𝑁𝑜𝑛𝑝𝑟𝑜𝑓𝑖𝑡 𝑥 𝐴𝐶𝑇) + 𝑒𝑖,𝑡 

When 

 

Salary (Public), then 2  and 4 = 0 

Salary (Private Nonprofit), then 1  and 3 = 0 

 

Table 1: 

Dependent and Independent Variables 

Dependent   

Salaryi,t 

Median salary of graduates in the labor force, 10 years after graduating, from 

College Scorecard 

Independent   

Median ACT Score Median ACT score of school’s enrolled students, from College Scorecard 

Governance Nonprofit or government (for-profit excluded due to missing ACT data) 

 

 The average excess return was calculated by adding the excess return of each university 

within a governance, and divided that by the total number of institutions measured in that 

governance. With the estimated salary equation (5), it was determined which of the two types of 

institutions, private nonprofit or public, provided better salaries based on the arithmetic mean of 

median ACT scores for that type of governance by incorporating the various coefficients 

calculated in the multivariate regression. Limitations include that the model used the national 

arithmetic mean of median salaries and median ACT scores by governance, and that institutions 

varied at the individual level. 
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6. Results and Analysis 

6.1 Earnings Profiles 

 The following four figures (2-5) visualize the results of the national weighted arithmetic 

mean of median salaries equation (1) when applied to the Mincer earnings function (Mincer, 

1974) using parameter estimates calculated by Polachek (2007). As discussed earlier, the 

national weighted arithmetic mean of median salaries was calculated 10 years following the 

initial enrollment of an undergraduate career, or year seven of one’s professional career. The 

national arithmetic mean of median salaries was then applied to the Mincer earnings function to 

identify the starting salary (year one of professional career, year four of NPV model). The 

Mincer earnings regression was then calculated to establish the curvilinear pattern of income 

growth over the duration of a 44-year career. 

 

6.1.1 Earnings Profile: Public Universities 

 Figure 2 shows the results from the national weighted arithmetic mean of median salaries 

equation (1) calculated for public institutions. The Mincer equation (3) for public universities 

goes as follows:  

𝐿𝑛(𝐸𝑎𝑟𝑛𝑖𝑛𝑔𝑠)𝑖,𝑡  =  𝐿𝑛(28,492) + 0.076 ∗  𝑡𝑖,𝑡 − 0.0013 ∗  𝑡 𝑖,𝑡
2 + 𝑒 𝑖,𝑡 

 

 

 

 

 

 



 22 

Figure 2: 

 

 

6.1.2 Earnings Profile: Private Nonprofit Universities 

Figure 3 shows the results from the national weighted arithmetic mean of median salaries 

equation (1) calculated for private nonprofit institutions. The Mincer equation (3) for private 

nonprofit universities goes as follows: 

𝐿𝑛(𝐸𝑎𝑟𝑛𝑖𝑛𝑔𝑠)𝑖,𝑡  =  𝐿𝑛(33,546) + 0.076 ∗  𝑡𝑖,𝑡 − 0.0013 ∗  𝑡 𝑖,𝑡
2 + 𝑒 𝑖,𝑡 
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Figure 3: 

 

 

6.1.3 Earnings Profile: Private For-Profit Universities 

Figure 4 shows the results from the national weighted arithmetic mean of median salaries 

equation (1) calculated for private for-profit institutions. The Mincer equation (3) for private for-

profit universities goes as follows: 

𝐿𝑛(𝐸𝑎𝑟𝑛𝑖𝑛𝑔𝑠)𝑖,𝑡  =  𝐿𝑛(27,672) + 0.076 ∗  𝑡𝑖,𝑡 − 0.0013 ∗  𝑡 𝑖,𝑡
2 + 𝑒 𝑖,𝑡 
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Figure 4: 

 

 

6.1.4 Earnings Profile Comparison 

 Figure 5 compares the results of the national weighted arithmetic mean of median salaries 

equation (1) for the three types of governance and visualizes the results when applied to the 

Mincer earnings regression (Mincer, 1974). Additionally, it compares the peak salary estimated 

for each type of governance (in all cases, this amount was experienced in year 30 of the average 

career). 
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Figure 5: 

 

 

6.2 Earnings Profile by Region 

 To determine if the arithmetic mean of median salaries across the eight regions in the 

U.S. were consistent with each other by governance, Mincerian regressions (Mincer, 1974) for 

each region were calculated. Figures 6 and 7 compare the various regions by public and private 

nonprofit institutions, respectively. Private for-profit institutions were excluded from regional 

comparisons due to lack of presence in certain regions to draw conclusions. 

 

 

 

$86,515 - Maximum 

Estimated Salary Public 

(Year 30 of Career)

$101,863 - Maximum Estimated 

Salary Private Nonprofit (Year 

30 of Career)

$84,026 - Maximum 

Estimated Salary 

Private For-Profit 

(Year 30 of Career)

$0

$10,000

$20,000

$30,000

$40,000

$50,000

$60,000

$70,000

$80,000

$90,000

$100,000

$110,000

1 4 7 10 13 16 19 22 25 28 31 34 37 40 43

A
v
er

a
g
e 

S
a
la

ry
 (

U
S

D
)

Year in Career

Mincer Earnings Regression Comparison

Public Private Nonprofit Private For-Profit



 26 

6.2.1 Regional Earnings Profile: Public Universities 

 Figure 6 compares the results of the national weighted arithmetic mean of median salaries 

for public universities (1) across all eight regions and visualizes these results when applied to the 

Mincer earnings regression (Mincer, 1974). 

Figure 6: 
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6.2.2 Regional Earnings Profile: Private Nonprofit Universities 

 Figure 7 compares the results of the national weighted arithmetic mean of median salaries 

for private nonprofit universities (1) across all eight regions and visualizes these results when 

applied to the Mincer earnings regression (Mincer, 1974). 

Figure 7: 
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higher starting salaries than the average entry level position. This explanation is related to the 

findings of Gordon and Hedlund (2016) who found that wealthier individuals regularly attended 

college because their families could financially support them throughout their undergraduate 

career. This is also consistent with the work of Ehrenberg and Webber (2009) who found that 

universities providing Pell Grant funding (public universities) attracted lower income students 

and also experienced lower persistence rates. Lastly, this is consistent with Hoxby (1997), who 

found that there were greater constraints experienced at public universities due to the prevalence 

of government funding (i.e. Pell Grants) and that there was a direct correlation with higher 

achieving students attending private universities due to the constraints at public universities.  

 Even though private nonprofit universities consistently reported higher median salaries 

than public institutions across all regions, there was no correlation on whether any one region 

provided higher salaries for both private nonprofit and public institutions. For example, public 

universities in the Far West provided the highest salary, on average, for public institutions in the 

United States, when compared to the other seven regions. However, private nonprofit institutions 

in New England provided the highest average salary when compared to private nonprofit 

institutions in the remaining seven regions. As mentioned earlier, this may reflect the difference 

in quality of education provided by public and private nonprofit institutions in each region, or the 

quality of incoming student body (i.e. high achieving students might prefer public institutions in 

the Far West, but private nonprofit institutions in New England). 

Because there is no explanation identified by Hoxby (1997), Carnevale, Cheah, and Rose 

(2009), Gordon and Hedlund (2016), and Ehrenberg and Webber (2009) as to why there is a 

significant difference between private nonprofit and private for-profit institutions, it is imperative 



 29 

to compare the costs of these types of institutions to determine if one provides significantly 

higher value over the duration of a career, measured by the Net Present Value model (4). 

 

6.3 Net Present Value (NPV) Model 

 Table 2 presents the descriptive statistics for the national weighted average annual cost 

(years 0-3 of the NPV model) and national weighted arithmetic mean of median salaries (year 10 

of the NPV model), as well as the estimated national average starting salary determined by the 

Mincer earnings function (year four of the NPV model). Similarly, Table 3 breaks down these 

statistics by region. Figure 8 provides a visual comparison of the three types of higher education 

institutions by national weighted average cost and estimated national average starting salary. 

Furthermore, Figure 9 compares the costs and estimated starting salaries by governance and 

region, but includes only public and private nonprofit institutions, due to insufficient data 

regarding private for-profit institutions. Average cost, starting salary and income growth are all 

critical components of the NPV model.  

 

Table 2: National Weighted Average Cost (2) and Salary (1) by Governance 

 

Governance 

Duration of 

Career 

(Years) 

Weighted 

Average 

Annual 

Cost 

Sample 

Size (Cost) 

Weighted 

Arithmetic Mean 

of Median 

Salaries (Year 10 

of NPV) 

Average 

Salary (Year 4 

of NPV) 

Sample 

Size 

(Salary) 

Public 44 $14,096.11  482 $42,897.54  $28,491.75  475 

Private 

Nonprofit 
44 $25,326.65  376 $50,507.96  $33,546.45  376 

Private For-

Profit 
44 $18,687.76  36 $41,663.31  $27,672.00  23 
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Table 3: Weighted Average Cost (2) and Salary (1) by Region 

Region Governance 
Number of 

Undergraduates 

Sample 

Size 

Institutions 

Weighted 

Arithmetic 

Mean of 

Median 

Salaries 

(Year 10 

of NPV) 

Average 

Starting 

Salary 

(Year 4 

of NPV) 

Weighted 

Average 

Annual 

Cost 

New 

England 

Public  177,591  20 $45,701 $30,354 $17,326 

Private 

Nonprofit 
 145,359  31 $61,969 $41,159 $29,027 

Mid-

Atlantic 

Public  463,874  55 $46,266 $30,729 $18,677 

Private 

Nonprofit 
 368,413  71 $58,010 $38,529 $28,203 

Great 

Lakes 

Public  851,320  62 $42,925 $28,510 $15,884 

Private 

Nonprofit 
 222,670  62 $48,492 $32,207 $24,166 

Plains 

Public  355,740  34 $43,498 $28,891 $15,204 

Private 

Nonprofit 
 82,958  23 $47,503 $31,551 $24,786 

Southeast 

Public  1,418,955  129 $40,767 $27,077 $13,661 

Private 

Nonprofit 
 241,809  53 $42,573 $28,276 $25,094 

Southwest 

Public  590,145  40 $35,661 $23,685 $12,225 

Private 

Nonprofit 
 71,843  16 $47,043 $31,245 $25,438 

Rocky 

Mountains 

Public  231,708  20 $42,834 $28,450 $15,093 

Private 

Nonprofit 
 63,759  5 $48,937 $32,503 $13,623 

Far West 

Public  773,179  43 $48,247 $32,045 $12,468 

Private 

Nonprofit 
 132,870  30 $55,482 $36,850 $28,216 
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Figure 8: National Weighted Average Cost and Estimated Starting Salary by Governance 

 

Figure 9: Weighted Average Cost and Estimated Starting Salary by Governance and Region 

 

Note: “Year 4” was the estimated starting salary where years 0-3 were weighted average cost in 

the NPV model 
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6.3.1 NPV Discount Rate Simulation 

 Five dimensions were considered and applied to each of the three types of governance in 

the NPV model: (1) weighted average annual cost, (2) estimated average starting salary, (3) 

salary growth, (4) length of career, and (5) investment discount rate. While the model must keep 

the first four dimensions constant, the investment discount rate could vary depending on the 

economic climate. To determine the value of higher education by the three types of governance, 

the NPV calculation (4) was used: 

𝑁𝑃𝑉 = −𝐶0 +
𝐶1

1 + 𝑟
+

𝐶2

(1 + 𝑟)2
+ ⋯ +

𝐶𝑇

(1 + 𝑟)𝑇
 

Where 

-C0-3 = Weighted Average Annual Cost 

C4 = Estimated Average Starting Salary 

C5-47 = Salary Growth (determined by the Mincer earnings function) 

T = Length of Career (44 years) 

r = Investment Discount Rate  

 

The NPV calculation was applied, simulating the discount rate to obtain various results 

depending on the economic climate. Table 4 shows the NPV by governance and variated 

investment discount rates.  
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Table 4: NPV by Governance and Investment Discount Rate 

Net Present Value (NPV) 

Discount 

Rate 
Public 

Private 

Nonprofit 
Private For-Profit 

2.00% $1,664,997.68  $1,927,143.13  $1,598,064.88  

3.00% $1,282,806.26  $1,477,938.60  $1,227,322.65  

4.00% $1,001,910.15  $1,147,970.18  $954,944.16  

5.00% $792,678.02  $902,351.15  $752,151.47  

6.00% $634,752.25  $717,113.65  $599,173.49  

7.00% $513,998.34  $575,616.87  $482,283.12  

8.00% $420,497.65  $466,183.77  $391,847.82  

9.00% $347,215.26  $380,532.50  $321,035.72  

10.00% $289,107.85  $312,726.10  $264,949.23  

11.00% $242,521.04  $258,462.92  $220,039.71  

12.00% $204,778.61  $214,592.91  $183,708.49  

13.00% $173,899.95  $178,785.00  $154,032.48  

14.00% $148,403.97  $149,296.21  $129,573.68  

14.2547% $142,629.29  $142,629.29  $124,040.86  

15.00% $127,171.78  $124,809.96  $109,245.88  

 

To build on the previous result from the national weighted arithmetic mean of median 

salaries equation (1) and Mincer earnings regression (3), the weighted average annual cost was 

incorporated to determine the value of a higher education degree from the three types of 

governance. The results were consistent with the income growth patterns as it showed that with 

an investment discount rate < 14.2547%, private nonprofit institutions provided the greatest 

value for their students, with public institutions providing the second most value and private for-

profit institutions providing the least value in all simulations. It is reasonable to assume that any 

given economic climate will accurately discount the investment opportunity between 2% and 

5%. These results are also consistent with the work of Gordon and Hedlund (2016), Ehrenberg 

and Webber (2009), and Hoxby (1997) for similar reasons.  
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6.3.2 NPV by Region and Governance 

 To determine the value provided by governance and region, a common investment 

discount factor of 3.00% was used to compare the NPV of public and private nonprofit 

institutions over eight different regions. Again, private for-profit institutions were excluded from 

regional calculations due to lack of sufficient data to draw conclusions. This helped to evaluate 

whether the results remained consistent among all regions, relative to the findings of the national 

average by governance NPV model. Table 5 summarizes the findings of the 16 different NPV 

models by region in addition to the national average NPV for both public and private nonprofit at 

a 3.00% investment discount rate. All models followed the income growth patterns of a Mincer 

earnings regression (Mincer, 1974) and used constant parameter estimates calculated by 

Polachek (2007). 

Table 5: 

Net Present Value (NPV) at 3.00% Discount Rate 

Region Public 
Private 

Nonprofit 

New England $1,358,059.13  $1,820,913.26  

Mid-Atlantic $1,370,623.18  $1,700,750.72  

Great Lakes $1,277,015.10  $1,419,505.15  

Plains $1,297,377.58  $1,386,417.54  

Southeast $1,218,109.61  $1,231,824.48  

Southwest $1,064,521.11  $1,369,676.31  

Rocky 

Mountains 
$1,277,122.91  $1,472,545.32  

Far West $1,455,362.05  $1,622,017.40  

National 

Average 
$1,282,806.26  $1,477,938.60  
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 Comparing the NPV by region produced similar results as the national average calculated 

for all public and private nonprofit institutions across the United States. As expected in every 

case, private nonprofit institutions provided greater value than public institutions. 

 

6.4.1 Excess Return Determined by Median ACT Score: National Average  

 The previous model calculated the overall value that each type of higher education 

institution provided for its students. The multivariate regression determined, on an individual 

level, the excess return each university provided in terms of its actual salary reported, compared 

to the predicted salary based off the median ACT score for that institution by ranking the residual 

values from highest to lowest. Private for-profit institutions were excluded from the multivariate 

regression calculations, due to an insufficient number of median ACT scores reported to draw 

conclusions. The coefficients were then used to determine which type of institution provided the 

greatest excess return, in terms of salary. Table 6 shows the results of the multivariate regression 

by ranking the top ten universities and bottom ten universities relative to the median ACT score 

reported by that university in terms of excess return (that is, the highest to lowest calculated 

residuals), as well as each university’s corresponding governance.  

Table 6: Top 10 and Bottom 10 Universities Measured by Excess Return 

Rank Institution Median ACT 
Actual 

Salary 

Predicted 

Salary 

Actual - 

Predicted 
Governance 

Best 

1 
MCPHS 

University 
22.5 $113,400 $43,842 $69,558 

Private 

Nonprofit 

2 Babson College 28 $86,700 $55,884 $30,816 
Private 

Nonprofit 

3 
Harvard 

University 
33.5 $95,500 $67,925 $27,575 

Private 

Nonprofit 

4 
Stevens Institute 

of Technology 
30.5 $83,700 $61,357 $22,343 

Private 

Nonprofit 
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5 
Colorado School 

of Mines 
30 $75,700 $54,442 $21,258 Public 

6 
Bentley 

University 
28 $76,900 $55,884 $21,016 

Private 

Nonprofit 

7 
Georgetown 

University 
31.5 $84,000 $63,546 $20,454 

Private 

Nonprofit 

8 

Rensselaer 

Polytechnic 

Institute 

29.5 $79,600 $59,168 $20,432 
Private 

Nonprofit 

9 
Stanford 

University 
32.5 $86,000 $65,736 $20,264 

Private 

Nonprofit 

10 

Massachusetts 

Institute of 

Technology 

34 $89,200 $69,020 $20,180 
Private 

Nonprofit 

Worst 

687 Oberlin College 30 $40,300 $60,262 -$19,962 
Private 

Nonprofit 

688 
Tarleton State 

University 
20.5 $15,210 $36,806 -$21,596 Public 

689 
North Greenville 

University 
26 $29,600 $51,505 -$21,905 

Private 

Nonprofit 

690 
West Texas A & 

M University 
20.5 $12,028 $36,806 -$24,778 Public 

691 

University of 

Houston-

Downtown 

18 $7,150 $32,164 -$25,014 Public 

692 
Sam Houston 

State University 
21 $12,237 $37,734 -$25,497 Public 

693 
Texas State 

University 
22.5 $13,363 $40,519 -$27,156 Public 

694 

The University of 

Texas of the 

Permian Basin 

20 $6,900 $35,877 -$28,977 Public 

695 
University of 

North Texas 
23.5 $10,856 $42,375 -$31,519 Public 

696 
Arizona State 

University-Tempe 
25 $10,858 $45,160 -$34,302 Public 
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 The multivariate regression produced the following coefficients, found in Table 7, to help 

calculate the average salary relative to the arithmetic mean of median ACT scores for each type 

of governance, also shown in Table 7. Figure 10 demonstrates the sensitivity of the multivariate 

regression by showing the estimated salary by governance for each ACT score: 

Table 7: Public and Private Nonprofit Coefficients 

Governance 

Sample 

Size 

Institutions 

Arithmetic 

Mean of 

Median 

ACT 

 = 

Coefficient 

on Public

 = 

Coefficient 

on Private 

Nonprofit

 = 

Coefficient on 

Public x ACT

 = 

Coefficient 

on Private 

Nonprofit x 

ACT

Public 403 22.59 
-1252.51 

(3157.73) 

-5420.23 

(3242.10) 

1856.49* 

(138.64) 

2189.42* 

(127.41) 
Private 

Nonprofit 
293 25.12 

*Indicates significant value (p < 0.05) 

From equation (5): 

𝑆𝑎𝑙𝑎𝑟𝑦𝑖,𝑡 = 𝛽1(𝑃𝑢𝑏𝑙𝑖𝑐) +  𝛽2(𝑃𝑟𝑖𝑣𝑎𝑡𝑒 𝑁𝑜𝑛𝑝𝑟𝑜𝑓𝑖𝑡) + 𝛽3(𝑃𝑢𝑏𝑙𝑖𝑐 𝑥 𝐴𝐶𝑇)
+  𝛽4(𝑃𝑟𝑖𝑣𝑎𝑡𝑒 𝑁𝑜𝑛𝑝𝑟𝑜𝑓𝑖𝑡 𝑥 𝐴𝐶𝑇) + 𝑒𝑖,𝑡 

When 

 

Salary (Public), then 2  and 4 = 0 

Salary (Private Nonprofit), then 1  and 3 = 0 

Thus, 

1. Salary (Private Nonprofit at 22.59 Average ACT) =  

-5420.23 + 2189.42 (22.59) = $44,038.77 which is greater than $40,691 

 

2. Salary (Public at 25.12 Average ACT) =  

-1252.51 + 1856.49 (25.12) = $45,382.52 which is less than $49,621 
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Figure 10: 

 

These results are consistent with the previous findings showing that on average, private 

nonprofit institutions provided higher salaries for their students than public institutions, relative 

to the arithmetic mean of median ACT scores. However, it is important to note that the primary 

area of academic focus provided by each university plays a significant role in the value 

calculated from the NPV model. For example, MCPHS (Massachusetts College of Pharmacy and 

Health Sciences), the number one ranked school in terms of excess return (highest residual 

value), is an undergraduate institution with a history of alumni typically attending medical or 

pharmacy school following graduation. Thus, with a year 10 salary provided by the Department 

of Education, most alumni were making a salary with a professional level degree leading to 
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inflated earnings, not adjusted for in years 4-7 (assumed years of professional school) of the 

NPV model, and do not fully reflect a baccalaureate level degree.  

Because it is very unlikely for an individual to score lower than a 13 on the ACT, it is 

reasonable to assume that in nearly all cases, private nonprofit institutions provide a higher 

expected salary than public institutions. Furthermore, the data supports the work of Hoxby 

(1997) showing that on average, higher achieving students attended private institutions over 

public institutions. On average, the median ACT score at private nonprofit institutions was  

25.12, whereas public institutions, on average, had a median ACT score of 22.59. 

 

6.4.2 Excess Return Determined by Median ACT Score and Region 

To further investigate which of the regions provided the greatest excess return as a factor 

of ACT scores, the arithmetic mean of median salaries in year 10 was computed for each region, 

and compared to the average excess return as calculated by the national average multivariate 

regression. It was then determined which region provided the greatest excess return for both 

public and private nonprofit institutions. Table 8 summarizes the imputations used and findings 

of the comparison. 
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Table 8: Excess Return in Earnings by Region and Governance 

Region Governance 
Number of 

Undergraduates 

Sample 

Size 

Institutions 

Arithmetic 

Mean of 

Median 

ACT 

Arithmetic 

Mean of 

Median 

Salary 

Average 

Predicted 

Salary 

Average 

Excess Return 

in Earnings 

New 

England 

Public  177,591  20 22.73 $44,615 $45,577 -$962 

Private 

Nonprofit 
 145,359  31 27.21 $59,513 $44,193 $15,320 

Mid-

Atlantic 

Public  463,874  55 22.30 $44,284 $44,167 $116 

Private 

Nonprofit 
 368,413  71 25.38 $54,787 $45,994 $8,793 

Great 

Lakes 

Public  851,320  62 22.85 $40,797 $43,244 -$2,448 

Private 

Nonprofit 
 222,670  62 24.69 $46,597 $45,189 $1,390 

Plains 

Public  355,740  34 23.38 $41,844 $43,626 -$1,782 

Private 

Nonprofit 
 82,958  23 25.35 $46,304 $43,483 $2,821 

Southeast 

Public  1,418,955  129 22.49 $38,022 $44,160 -$6,138 

Private 

Nonprofit 
 241,809  53 24.12 $42,109 $43,771 -$1,662 

Southwest 

Public  590,145  40 21.58 $34,325 $43,725 -$9,400 

Private 

Nonprofit 
 71,843  16 25.09 $46,219 $44,442 $1,777 

Rocky 

Mountains 

Public  231,708  20 23.05 $41,930 $41,755 $175 

Private 

Nonprofit 
 63,759  5 25.60 $48,900 $41,995 $6,905 

Far West 

Public  773,179  43 22.95 $46,560 $46,125 $435 

Private 

Nonprofit 
 132,870  30 25.28 $51,963 $46,805 $5,159 

 

The findings show that if one were to attend a public university, he or she on average, 

would experience the greatest excess return in earnings attending an institution located in the Far 

West. When evaluating private nonprofit universities, individuals would experience the highest 

excess return, on average, at universities located in New England. Although these results are 
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compelling, it is important to distinguish between public and private nonprofit institutions by 

region, and to compare the results of the median ACT scores for each region as shown  

in Table 8. Thus, individual multivariate regressions were calculated for each of the eight regions 

to determine if findings differed from the national average multivariate regression results.  

 

6.4.3 Predicted Salary Relative to Schools in the Same Region 

To determine if public universities produced higher excess earnings than private 

nonprofit institutions relative only to institutions in the same region, multivariate regressions 

were calculated for each of the eight regions. These regressions determined if, given the 

arithmetic mean of median ACT scores for that region and governance (found in Table 8), results 

differed in predicted salary at a given ACT score when compared to the results from the national 

average predicted salaries found in section 6.4.1. Below are the equations (5) applied to each 

region, using the arithmetic mean of median ACT scores for each type of governance and applied 

using the coefficients calculated in the various regressions (shown in Table 9) to determine the 

type of governance providing the greatest excess return by setting the arithmetic mean of median 

ACT scores by region equal to the arithmetic mean of median scores for the opposite 

governance. 

 

 

 

 

 

 

 



 42 

Table 9: Multivariate Regression Coefficients by Region 

*Indicates significant value (p < 0.05) 

New England: 

1. Salary (Private Nonprofit at 22.73 Average ACT) = 

15,554.52 + 1615.54 (22.73) = $52,275.74 which is greater than $44,615 

 

2. Salary (Public at 27.21 Average ACT) = 

17,022.91 + 1214.17 (27.21) = $50,060.48 which is less than $59,513 

Mid-Atlantic: 

3. Salary (Private Nonprofit at 22.30 Average ACT) =  

-7604.66 + 2458.29 (22.30) = $47,215.21 which is greater than $44,284 

Region Governance 
Sample Size 

Institutions 

Arithmetic 

Mean of 

Median 

ACT 

 = 

Coefficient 

on Public

 = 

Coefficient 

on Private 

Nonprofit

 = 

Coefficient 

on Public x 

ACT

 = 

Coefficient 

on Private 

Nonprofit x 

ACT

New 

England 

Public 20 22.73 
17022.91 

(27360.97) 

15554.52 

(13496.02) 

1214.17 

(1197.28) 

1615.54* 

(488.62) 
Private 

Nonprofit 
31 27.21 

Mid-

Atlantic 

Public 55 22.30 
12098.99 

(6516.53) 

-7604.66 

(5158.88) 

1443.26* 

(289.57) 

2458.29* 

(200.98) 
Private 

Nonprofit 
71 25.38 

Great 

Lakes 

Public 62 22.85 
-3153.02 

(6152.08) 

-7757.74 

(5644.50) 

1923.68* 

(267.53) 

2200.44* 

(226.82) 
Private 

Nonprofit 
62 24.69 

Plains 

Public 34 23.38 
-14674.07 

(10358.66) 

20624.90* 

(7878.93) 

2417.13* 

(441.38) 

1006.14* 

(311.01) 
Private 

Nonprofit 
23 25.35 

Southeast 

Public 129 22.49 
-4784.74 

(3151.75) 

-2605.01 

(4639.33) 

1903.20* 

(138.86) 

1851.52* 

(189.63) 
Private 

Nonprofit 
53 24.12 

Southwest 

Public 40 21.58 
-2263.75 

(13200.75) 

5801.12 

(19467.33) 

1695.89* 

(606.74) 

1610.67* 

(768.32) 
Private 

Nonprofit 
16 25.09 

Rocky 

Mountains 

Public 20 23.05 
-33027.94* 

(12644.16) 

-13170.59 

(29202.60) 

3251.97* 

(545.53) 

2424.63* 

(1136.02) 
Private 

Nonprofit 
5 25.60 

Far West 

Public 43 22.95 
14579.70* 

(6799.89) 

-4668.69 

(9086.96) 

1393.29* 

(293.18) 

2239.90* 

(356.42) 
Private 

Nonprofit 
30 25.28 
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4. Salary (Public at 25.38 Average ACT) =  

12,098.99 + 1443.26 (25.38) = $48,728.92 which is less than $54,787 

Great Lakes: 

5. Salary (Private Nonprofit at 22.85 Average ACT) =  

-7757.74 + 2200.44 (22.85) = $45,522.31 which is greater than $40,797 

 

6. Salary (Public at 24.69 Average ACT) =  

-3153.02 + 1923.68 (24.69) = $44,342.65 which is less than $46,597 

Plains: 

7. Salary (Private Nonprofit at 23.38 Average ACT) =  

20,624.90 + 1006.14 (23.38) = $44,148.45 which is greater than $41,844 

 

8. Salary (Public at 25.35 Average ACT) =  

-14,674.07 + 2417.13 (25.35) = $46,600.18 which is greater* than $45,883 

Southeast: 

9. Salary (Private Nonprofit at 22.49 Average ACT) =  

-2605.01 + 1851.52 (22.49) = $39,035.67 which is greater than $38,022 

 

10. Salary (Public at 24.12 Average ACT) =  

-4784.74 + 1903.20 (24.12) = $41,120.43 which is less than $42,109 

Southwest: 

11. Salary (Private Nonprofit at 21.58 Average ACT) =  

5801.12 + 1610.67 (21.58) = $40,559.38 which is greater than $34,325 

 

12. Salary (Public at 25.09 Average ACT) =  

-2263.75 + 1695.89 (25.09) = $40,286.13 which is less than $46,219 

Rocky Mountains: 

13. Salary (Private Nonprofit at 23.05 Average ACT) =  

-13,170.59 + 2424.63 (23.05) = $42,717.13 which is greater than $41,930 

 

14. Salary (Public at 25.60 Average ACT) =  

-33,027 + 3251.97 (25.60) = $50,223.43 which is greater* than $48,900 

Far West: 

15. Salary (Private Nonprofit at 22.95 Average ACT) =  

-4668.69 + 2239.90 (22.95) = $46,737.02 which is greater than $46,560 

 

16. Salary (Public at 25.28 Average ACT) =  

14,579.70 + 1393.29 (25.28) = $49,802.07 which is less than $51,963 

*Indicates results differ from national average multivariate regression 
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 By calculating the predicted salary using individual region multivariate regressions as a 

function of that region’s arithmetic mean of median ACT scores by governance, findings were 

primarily consistent with those of the national average multivariate regressions and median ACT 

scores. However, there were two exceptions. Calculations showed that students with the 

arithmetic mean of median ACT scores attending private nonprofit institutions within the Plains 

and Rocky Mountain regions would be better off attending public institutions in those regions 

given their ACT score. If they were to attend public universities, on average, they would 

experience greater median salaries than if they were to attend private nonprofit institutions in the 

same region. 

 

7. Conclusion 

Discussion 

From the analysis, it is reasonable to conclude that there is a difference among the value 

provided at public, private nonprofit and private for-profit higher education institutions. The 

primary barrier which inhibits prospective college students from attending the type of school that 

will provide the most value is the financial barrier. Because of this barrier, 18-24 year olds are 

now seeking educational opportunities that provide fewer financial constraints. Goodman, 

Melkers and Pallais (2016) found that students can now seek lower education costs by enrolling 

in online universities. This may explain why fewer students are enrolling in traditional brick and 

mortar baccalaureate programs, because of the lower fixed costs associated with online 

programs. Further, Deming, Goldin, Katz and Yuchtman (2015) found some evidence that 

colleges are charging lower prices for online coursework, suggesting that advances in online 

learning technology might be able to “bend the cost curve” in higher education. However, most 
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online programs in both studies primarily offered associate’s degrees and thus, were excluded 

from the study.  

This study considered two measurements to determine the value and expected salary of 

an undergraduate degree. The first was provided based on weighted average annual cost and 

weighted average salary post-graduation. In all realistic simulations with the investment discount 

rate, calculations showed that private nonprofit institutions created the greatest value measured 

by a Net Present Value (NPV) calculation. Second, a multivariate regression was calculated to 

determine the excess return one receives, measured by the actual salary reported by his or her 

university, and compared to the predicted amount relative to the median ACT score reported. 

The primary finding was that in both measurements, the value of an education from 

private nonprofit universities exceeded the value recognized at public institutions. Additionally, 

individuals at private nonprofit and public universities experienced higher returns from their 

education than those enrolled at private for-profit universities. An explanation could be that 

individuals who attend private nonprofit institutions, on average, are higher achieving students 

(Hoxby, 1997). Additionally, students who attend private nonprofit universities typically come 

from wealthier backgrounds (Ehrenberg and Webber, 2009), and thus, are surrounded by 

wealthier individuals. This could be that these individuals reap the benefits from a wealthier 

network, with greater job opportunities, measured by average salary. 

Limitations 

One limitation is that the weighted average annual cost and salary were assumed to be 

consistent among all universities under each type of governance, however; each university 

differed on an individual level. Thus, not all private nonprofit institutions provided greater value 

than any public or private for-profit institution. Second, the study assumed that the earnings 
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model was contemporaneous, meaning that the relationship between age and salary remained 

constant in the future. Furthermore, the estimated parameters used by Polachek (2007) were 

national averages based on data extracted from the Luxembourg Income Study Database (LIS) 

from 2000 and assumed to be consistent among all types of governance, whereas functional form 

for career earnings varied on an individual level. Additionally, estimated parameters from this 

time may not fully reflect today’s income growth coefficients.  

An inherent limitation of the data is that income was observed by the U.S Department of 

Education 10 years following the initial enrollment of an undergraduate career, and assumed that 

this trajectory was shared across all graduates by utilizing the constant parameters from Polachek 

(2007) in the Mincer earnings regression (Mincer, 1974). In contrast, if some colleges provided a 

strong foundation for future growth, then they may have steeper earnings profiles. An additional 

limitation, is that this study evaluated entire universities as a single population, and didn’t break 

down the earnings growth pattern by major. For example, liberal arts universities may experience 

lower average incomes than universities with a larger portion of business and engineering majors 

(as discussed earlier with the MCPHS example). Because majors lead to differences in 

occupational compositions, this is perhaps the largest determinant of career outcomes and may 

not distinguish a significant difference among public, private nonprofit and private for-profit 

institutions. 

Implications 

The results of this study suggest that students who can overcome the higher costs 

associated with private nonprofit universities, should enroll in those institutions. They will be 

surrounded, on average, by higher achieving students, who come from wealthier backgrounds 

and thus, may reap the benefits of a more developed professional network.  
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In nearly all cases, private nonprofit universities provided greater excess earnings as a 

function of median ACT score. However, there were two exceptions on the regional level. If 

students with the arithmetic mean of median ACT scores at private nonprofit institutions in the 

Plains and Rocky Mountains regions attended public institutions within the same region, they 

would experience higher salaries over the life course of their career. This information could be 

useful for those who have some sort of constraint leaving their region, or prefer not to leave the 

region in which they reside. 

To compete with private nonprofit institutions, public universities must find a way to 

lower the cost of their education, so that students who come from lower socioeconomic 

backgrounds can still earn a comparable value throughout their careers. Additionally, to make 

baccalaureate programs more successful, the enrollment rate among high school graduates must 

drastically increase. Furthermore, following the work of Hoxby (1997), public universities must 

become more appealing to higher achieving students. This can be accomplished by providing 

more prestigious opportunities via honors programs, or more selective colleges within the 

university.  

Conger and Turner (2015) found that undocumented students as well as minority 

students, reacted the most to price hikes in tuition. They found that this statistic was exacerbated 

following the 9/11 terrorist attacks and at the same time, college tuition in real dollars increased 

more following the attacks rather than prior to the attacks. Additionally, undocumented students 

in earlier cohorts may have exhausted more of their personal or family resources, leaving them 

more vulnerable to the unexpected price shock following the 9/11 attacks. The tuition increase in 

real terms is supported by the work of Gordon and Hedlund (2016) as they found that from 1987-

2010, tuition in real dollars increased the most between 2002 and 2010.  
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The findings of Conger and Turner (2015) and Gordon and Hedlund (2016) lead to one 

final study implication. Because undocumented and minority students suffer the most from the 

consequences of tuition hikes, the government and higher education institutions must implement 

policy to make college more realistic in financial terms for those individuals. This 

implementation of policy would lead to an increase in enrollment among lower socioeconomic 

classes found in most minority groups. Thus, there should be a push by the U.S. government to 

increase enrollment at public universities as they are much less costly, and more available to all 

individuals (i.e. they provide government subsidies such as Pell Grant funding not available at 

private institutions). A push for greater prevalence of private institutions would limit the 

opportunities for many lower socioeconomic individuals and would lead to lower overall 

enrollment in higher education institutions by U.S. citizens due to the financial constraints 

directly impacting those individuals. Public policy promoting growth of private institutions over 

public institutions would favor the wealthy and inhibit growth for the lower class. To compete 

with other developed nations, the United States must further educate its entire population through 

the most feasible initiatives, such as making public higher education more affordable. 
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