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Let us assume there are six benefits from a college education: higher starting annual salary, higher wage growth, higher benefits, lower unemployment rate, higher labor force participation rate, and lower occupation absence rate.  In 2003 dollars and present discounted value terms (2003 PDV), a high school graduate can expect to receive an income of $475,000 over the entirety of his career.  A college student who attends a school where tuition is above $30,000 and who earns a degree in computer science can expect to earn an income of $1,238,818 (2003 PDV).  A college student who attends a school where tuition is below $10,000 and who earns a degree in home economics can expect to earn an income of $450,985 (2003 PDV).   
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1. Introduction

The purpose of this paper is to estimate the net present value of a college education across different universities and curriculums.  The average annual starting salaries for college graduates with bachelor’s degrees across 27 different curriculums at four different levels of universities are used to calculate the present discounted value of expected lifetime compensation.
    These present values are then compared, and show that an investment in a higher education will have a positive return.

  Let us define four tuition and fees levels as follows: above $30,000 (level 1), between $20,000 and $30,000 (level 2), between $10,000 and $20,000 (level 3), and below $10,000 (level 4).
   Let the present discounted value of lifetime compensation be influenced by six components: annual salary, wage growth, benefits, absence rate by occupation, labor force participation rate, and unemployment rate.

The average starting salary for a high school graduate is $21,858.
   Annual salaries for college graduates are listed in Table 1 and range from $23,000 to $60,000 depending on the level of tuition and fees and the curriculum of study.  Connolly and Gottschalk (2006) measure the difference in wage growth for high school versus college graduates. They find a wage growth of 0.0186 for the average high school graduate versus 0.0287 for the average college graduate.  These figures are calculated using the growth of wages independent of whether the employee is with the same employer or with a new employer year to year.  

For this analysis, let the benefits consist of paid leave (vacation, holiday, sick), supplemental pay (overtime, shift differentials), insurance (life, health, disability), retirement and savings (defined benefit and contribution), and legally required benefits (social security, Medicare, and unemployment insurance).  The cost of the benefits to the employer can be considered compensation to the employee that is not annual salary. 
  Benefits are collected as a percent of total compensation.
 

Absence rate is the rate at which an individual in a given occupation will not work 35 or more hours each week worked.  Factors included in the absence rate are time missed for pregnancy, and time missed for injury or illness.   A high school graduate has a 64.6% labor force participation rate compared to 79.39% participation rate for college graduate.
  The generation of students who graduated from college in 2007 can expect to work until the age of 67.
  

The unemployment rate for a high school graduate 25 years and older is 4.31 percent compared to average of 2.23 percent with a college education.
  Unemployment rates will also be used based on occupation and educational attainment.
  The total compensation of individuals who enter into the labor force directly after graduating from high school will be calculated for the entirety of a career and then discounted in terms of 2003 dollars.  This value should be the minimum of a net present value that is obtained after receiving any college education.  It has been shown in previous studies that a college education will have a significant positive impact on one’s expected life income.
  This paper will show that not all curriculums from all levels of tuition and fees will have a greater net present value than that with only a high school diploma.
2. Literature Review

In a 2005 study, The Institute for Higher Education Policy compared private and public benefits of high school graduates versus college graduates.  Following a benefits matrix, first created by The Institute for Higher Education Policy in 1998, six measurable indicators were taken as examples of the benefits a bachelor’s degree has over a high school diploma: higher personal income, lower unemployment, decreased assistance of public assistance, better health, increased volunteerism, and increased voting participation.  These indicators are from the four parts of the benefits matrix: private economic benefits, public economic benefits, private social benefits, and public social benefits.  The marginal difference and the marginal percentage difference, using a base of a high school diploma, are calculated for each of the 50 states across all six indicators to determine the benefits of a bachelor’s degree over a high school diploma.  

A 25 year old with a bachelor’s degree earns, on average, a total personal income of $48,417, which is $23,000 higher than an individual with a high school diploma.
  In all 50 states, the average total personal income was higher when an individual had a bachelor’s degree over a high school diploma.  The marginal percentage difference in the average total personal income ranged from 50% in Alaska and Idaho up to 147% in Arkansas.  Unemployment rates for workers with a bachelor’s degree ranged from 0.0% in Mississippi to 5.7% in Oregon.  Unemployment rates with a high school diploma ranged from 1.9% in Mississippi to 12.4% in Alaska.
  Across all states, unemployment rates were lower with a bachelor’s degree than a high school diploma.  Overall, in the U.S., average unemployment rates were 5.9% with a high school diploma and 3% with a bachelor’s degree.


There was a higher percentage of people in every state who reported receiving public assistance with a high school diploma than people who reported receiving public assistance with a bachelor’s degree.  In 28 states, no one with a bachelor’s degree reported receiving public assistance.  In the U.S., there was a 72 % marginal difference in the amount of assistance received between individuals with a high school diploma and a bachelor’s degree.  The health of an individual can have social benefits.  In this analysis by The Institute for Higher Education Policy, a healthy person can lower the costs of insurance, have un-reimbursed medical expenses, and lower other costs that are passed on to consumers.  Across all states, workers with a bachelor’s degree had a greater percentage of individuals who described their health as good, very good, or excellent.  Across the U.S., 92.6% of the population with a bachelor’s degree described their health as good, very good, or excellent compared to 82% of the population with a high school diploma.  Even in the bottom five states, the population of individuals with a bachelor’s degree had a marginal percentage difference increase of 5% to 9% over the population of individuals with a high school diploma. 


The Institute of Higher Education Policy considers the individual volunteer rate as an indicator for the concern that an individual exerts towards the social benefit of the surrounding community.  In the U.S., 21% of the population with a high school diploma reported volunteering versus 36% of the population with a bachelor’s degree.  Missouri, Vermont, Iowa, Alaska, and Wyoming are the five states where the volunteering rate was the highest with a bachelor’s degree.  There were some states, such as Louisiana and Florida, where the marginal difference in volunteer rates was low, but still showed that a bachelor’s degree was correlated with higher volunteer rates.  In addition, The Institute of Higher Education Policy uses voting as a gauge of civic duty and views it as a benefit to society.  In the U.S., 56% of the high school diploma population voted in the 2000 election and 76.3% of the bachelor’s degree population voted.  The voting rates in all states were higher for individuals with a bachelor’s degree over individuals with a high school diploma.  The bachelor’s degree population had higher benefits across all six indicators.  These benefits were present at the state level for all states but also for the U.S. as a whole.    

Barrow and Rouse (2005) agree with The Institute for Higher Education Policy that an individual with a bachelor’s degree has a higher personal income than an individual with a high school diploma.  Barrow and Rouse rebut the “skill-biased technological change”, which states that the wage differences during the 1990’s were due to technological advances helping high-skill workers at a faster rate than low-skill workers.  They suggest the difference was due to an increasing number of college enrollments and greater immigration of individuals with higher education.  In 1995, the average wages of low-skilled workers started to rise in relation to economic growth.  According to the U.S. National Department of Education, average tuition and fees for a four year college is $7,091 in 2003 dollars.  Using the growth of tuition from 1999 to 2004, the average student will pay $30,325.
  The total cost of obtaining a bachelor’s degree (2003 PDV) including average annual earnings for a high school graduate and a discount rate of 5% is $107,277.
  Using a discount rate of 5%, Barrow and Rouse determine the present value of wages with a bachelor’s degree to be $402,959 (2003 PDV).  They conclude that after 10 years, a college graduate will cover the costs to the investment and make a net present value of $295,682.  

Zhang (2005) estimates the impact of several variables, including quality of school, on earnings of a college graduate.  Zhang breaks down the quality of a college by low, middle, and high quality.  The quality of an institution is decided by Barron’s ratings.  These ratings are based on the competitiveness of the entering freshman class.  The competitive nature is measured by the average SAT scores, percentage of applicants admitted, students’ class rank, and high school grade point average.  Each school then receives a rating from 0 to 5.  Zhang recognizes high-quality schools with a rating of 5 or 4, middle-quality with a rating of 3 or 2, and low-quality with a rating of 1 or 0.  Beyond quality, he makes the distinction between public and private institutions.  He concludes that students attending a high-quality school, regardless of whether it is a public or private institution, will have a 20% earnings premium over students who attend a low-quality institution.  Students at middle-quality institutions will receive a 10% earnings premium over students who attend low-quality institutions.  At all three levels of colleges, he concludes that there is no difference between public and private colleges within a particular level of quality.  Zhang also shows that majoring in engineering or a health science will give a 30% earnings premium over a major in psychology or the humanities.  


Zhang continues by reclassifying the quality of an institution.  First, he classifies the institution by mean SAT scores of the incoming freshman class in 1992.  The levels are as follows:  high-quality (above 980), middle-quality (885-980), and low-quality (less than 885).  
Using this classification, graduates from high-quality public colleges predict a 6% earnings advantage over students from low-quality colleges.  Graduates from high-quality private colleges predict a 10% earnings advantage over students from a low-quality public college. With this classification, there is a more noticeable difference between private and public colleges.  

The 1994 Carnegie Institutional classification is used as another measure of college quality. This classification is based on the degree programs and research funds at the institution.  The OLS estimates show that a Research I and Doctoral I institution have the largest impact on earnings and Liberal Arts I, the most selective, have no effect on earnings.   The next measure of college quality is the tuition and fees at the college.  Zhang comments on using tuition and fees as a measure of quality and suggests that it may be different for private and public colleges.  He uses in-state tuition and fees for colleges because the standard proportion of in-state students is greater than out-of-state students.  He finds that tuition and fees are positively correlated to earnings.  He also concludes that for each additional $1,000 in tuition and fees, earnings will increase by $733 for students who graduated from private institutions and $570 for students who graduated from public institutions.  Overall, he concludes that it pays to attend a high-quality institution over several different classifications of high-quality.

Zhang (2005) performs a cost – benefit analysis on obtaining a bachelor’s degree. Zhang assumes that all students in the study attend college and graduate.  Before performing the analysis, he assumes that there is no difference in the cost of living between attending a high-quality and low-quality institution.  He also assumes that the forfeited income is the same regardless of the quality of college attended.  The average tuition and fees for attending a high-quality college is $12,201 versus $1,568 for a low-quality school.  He concludes that a college graduate from a high-quality college will earn $5,890 more a year and therefore, after summing yearly earnings over a career, the benefit difference exceeds the tuition difference.  Attending a high-quality college will have a greater benefit than attending a low-quality college.


Perna (2005) agrees with The Institute of Higher Education Policy and shows that high school graduates who also receive a bachelor’s degree have a salary of $30,570 compared to $25,237 with no postsecondary education.  High school graduates with only some postsecondary education have an average income of $24,611.  Perna finds that on average, high school graduates who obtain a bachelor’s degree earn 19% more than high school graduates with no postsecondary education in 1999.  Using the same regression, average salaries for women with bachelor’s degrees were 55% higher than the average salaries of high school graduates and only 17% higher among men with bachelor’s degrees.
  Women who obtained a bachelor’s degree had incomes 45% higher than women with only a high school diploma.  Although the earnings were found to be significantly different for men and women, there was no significant difference of earnings based on race and socioeconomic status.  Perna shows that health insurance coverage rose with educational attainment.  79% of the high school graduates had health care coverage while 92% of the population with a bachelor’s degree had health coverage.  

Diprete and Buchmann (2006) agree with Perna that there is a difference in the incomes of men and women, after obtaining a college education.  There is a 118% difference in the income of women with a bachelor’s degree versus women with a high school diploma.  There is a 69% difference in the income of men with a bachelor’s degree versus men with a high school diploma.
  Thus, the advantages of receiving a college degree are far greater for women.
  Since starting salaries are calculated using averages, there will be no differentiation among men and women in this study. 
McMahon and Wagner (1981) suggest that students do not accurately predict their starting salaries.  Students studying engineering accurately predicted a higher starting net salary than students who major in education and social sciences.  Teachers, however, predicted a starting salary of $8,212 and the mean starting salary was $8,000.  Engineering students predicted a starting salary of $10,481 and the mean starting salary was $13,320.
  Students studying architecture expected a starting salary of $13,277 and received a mean starting salary of $9,639.  Thus, since students underestimate and overestimate starting salaries, annual starting salary data can only be collected from students who recently graduated and are currently earning an annual salary. 

Students, especially first year students, are at risk of underestimating their student loans.
  If a student underestimates his loans, upon graduation with a bachelor’s degree, he will be forced into financially difficult times and possibly forced to incur more costs.  For this paper, let us assume that loans will be repaid in accordance with the structure of the loan, and on a timely basis.  After graduation with a bachelor’s degree, no further costs will be incurred on an individual.  

Pechman (1972) believes that the costs of a higher education are distributed among three categories of people: parents, tax payers, and students.  Pechman states that parents pay most of the costs of tuition and fees, the tax payers subsidize higher education, and the students are responsible for the costs of forfeited earnings.  Since parents are responsible for paying the costs of tuition and fees, costs of a child’s education are transferred to their parents.  This means the costs and benefits could not be compared as they affect two different generations of people.  For this analysis, let us assume that the student will be fully responsible for the costs of a bachelor’s degree including tuition and fees and forgone earnings. As a person incurs housing and food costs regardless of whether or not he attends college, let us exclude the cost of room and board from our calculations.

Some students receive funding through scholarships or grants to help reduce the cost of college.  Not all students receive this funding and pay the entire cost of college.  Since not all students receive discounts on tuition, let us assume that all students in this analysis receive no scholarships or grants.  During the time in college, let us assume that the student will not have retainable earnings.  That is to say that the money earned while receiving the degree is also spent while receiving the degree.


Screening theory and human capital theory both attempt to explain changes in wages in relation to educational attainment.  The screening theory has two predictions: (1) the quicker a degree is completed the higher the earnings should be, (2) years of education without obtaining a degree should not influence earnings.   Groot and Oosterbeek (1994) define effective years as the number of years necessary to obtain a degree.  Both theories, human capital theory and screening theory, suggest that effective years will raise wages.  Human capital theory says effective years increase wages due to an increase in human capital.  Screening theory says effective years increase wages because they are a signal to employers of higher ability.  Human capital theory suggests that for each additional year of college wages should increase, while screening theory suggests that only a fully completed degree will increase wages.  

Screening theories suggest that education is a signal in the labor market of greater productivity and will be rewarded as such.  The “sheepskin effect” is this difference between two individuals, both of whom have the same years of schooling, but only one of whom has a degree.  Jaeger and Page (1996) suggest that only using the number of years a student is in college to estimate the sheepskin effect will be biased because not all individuals receive a degree and some take longer than others to receive it.  Jaeger and Page use years of schooling and diplomas received to estimate the sheepskin effect.  

Among only the individuals who completed a high school diploma, 91% of them completed it in with 12 years of education.  78% of the individuals who held a bachelor’s degree finished college in four years.
  After running a regression on the log of hourly wages, Jaeger and Page find the sheepskin effect to be significant for a high school diploma and bachelor’s degree.  The sheepskin effect for a bachelor’s degree was estimated to be 31% and the sheepskin effect with a high school diploma was estimated to be 11%.  They hypothesize this value for a high school diploma to be higher due to their data for high school graduates including individuals with a GED.  They conclude that the marginal difference between an individual that attends 16 years of school and obtains a bachelor’s degree and an individual that attends 16 years of school with no degree is 33%.  This data suggests that sheepskin effects are significant in the return to education.  

Hungerford and Solon (1987) perform a similar regression on the log of wages using years of education and creating a spline function at 8, 12, 16, 17, and 18 years of education.  They create a spline function using a dummy variable equal to one if years of schooling S ≥ 8 with an interaction of S-8, a dummy variable equal to one for S ≥ 12 with an interaction of S-12, and a dummy variables equal to one for S ≥ 16, S=17, and S=18.  The regression results show that S ≥ 8, S ≥ 12, and S ≥ 16 had positive effects on the change in wages and suggest a positive sheepskin effect.   They mention that although it appears that there is a positive sheepskin effect, this is not evidence to support the screening theory.   

  Arkes (1997) agrees with Jaeger and Page, and Hungerford and Solon, and finds that an individual with a bachelor’s degree will earn 21.1% higher earnings than an individual with the same amount of schooling and no degree. Arkes uses the screening model which states that a candidate is chosen based solely on credentials.  The screening model assumes that employers can not measure the ability and productivity of a candidate and must use signals to judge the abilities of a candidate.  The human capital model differs from the screening model in that it assumes employers can measure ability.  The human capital model suggests that a bachelor’s degree shows employers a candidate has a greater level of self motivation and a greater academic ability.      

Groot and Oosterbeek (1994) conduct an analysis to estimate which theory, screening or human capital, is better supported.  They break up actual years of education to five different classifications: effective years, skipped years, repeated years, inefficient routing years, and dropout years.  After running a regression on the log of wages, they find that skipped years have a negative impact on wage.  This refutes the screening theory, as skipped years should be a signal to employers of increased ability.  Further, repeated years of college have no effect on wages.  The human capital theory supports this, as it is the additional increase in human capital each year that raises wages.  Dropout years are found to have a positive effect on wages.  This supports the human capital theory, as it would have a negative effect of wages, as dropout years are negative signals to employers.  Overall, the findings support the human capital theory over the screening theory.  For the purpose of this analysis, let us assume that a student who enters college will stay in college and complete the degree in four years.    

3. Methodology

Assume that, when an 18 year old graduates from high school, he has two options:  enter the work force or continue his education.  If he enters the workforce, then he begins to earn an annual salary at the age of 18.  If, however, he decides to invest in higher education, he will forfeit four years of annual salary and will have the cost of tuition and fees until the age of 22.  The magnitude of this cost will depend on the level of institution he decides to attend.
Let
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Assuming that the person’s wages grow at a constant rate, 
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The compensation the person expects to receive in a given future year is a function of the future compensation and the likelihood of the person being employed. The likelihood of being employed is the product of the labor force participation rate for a high school graduate, 
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Secondly, the expected compensation from an entire career with a college degree, 
[image: image16.wmf])

(

,

c

l

m

C

E

, will be calculated.  The expected compensation must be calculated for each year t and curriculum m, from tuition level l.  For the first four years, there will be a negative cost of tuition,
[image: image17.wmf]l

t

T

,

, plus the expected compensation that is forfeited.  The compensation that is forfeited is the same as the expected income in the first four years with a degree from high school.  








[image: image18.wmf]))

(

(

)

(

,

h

t

l

t

c

t

C

E

T

C

E

+

-

=

  for 2003 ≤ t ≤ 2006
 

(1.4)
The starting salary after completion of the bachelor’s degree will be from career m and tuition level l.   The method for calculating the remainder of a career is similar to that of a career with a high school diploma.
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Using equation (1.5), the total expected compensation for a college graduate is computed.  Using the expected compensation from a career with a high school diploma, the present value will be calculated using a risk free interest rate r, since the risk is already included in the form of participation, absence, and unemployment rates. Present value is calculated by: 
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In equation (1.6), r is 4.96%, the average yield on a 20 year treasury bond in the year 2003.  PV in equation (1.6) is the present value in terms of 2003 dollars.  The present value of the expected income with a bachelor’s degree will be calculated in terms of 2003 dollars.  Finally, the present values will be compared to determine the difference between the present value of the expected compensation for a person with a college degree and that of a person with only a high school diploma.
4. Results

The starting salaries with a bachelor’s degree are shown in figure 1.   As seen, there is a general trend that salaries from a tuition and fees level 1 school will give the highest starting salary at any given curriculum.  Similarly, there is a general trend that the starting salaries from a level 4 school will be the lowest.  There is no clear distinction between level 2 and 3 schools.
Figure 1. Starting Wages with a Bachelor’s Degree
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Chemical engineering majors have a higher salary from a level 4 school than a level 1 school.  This data suggests that when majoring in chemical engineering, it does not matter what tuition level school a student attends.  As seen in several curriculums, including accounting, business administration/management, computer science, finance, and human resources, there is a drop off in wages from level 1 schools to level 2 schools.  This drop off is also present from level 3 schools to level 4 schools, however, absent from level 2 to level 3 schools.  Economics has the largest difference, $26,257 in wages, between a level 1 school and level 4 school.

Table 1. Average Annual Starting wages with Bachelor’s Degree
	Number
	Curriculum
	Level 1
	Level 2
	Level 3
	Level 4

	1
	Accounting
	$52,691
	$47,380
	$45,033
	$37,309

	2
	Aerospace/aeronautical/astronautical engineering
	$55,648
	$55,751
	$51,797
	$42,641

	3
	Architecture & Related Programs
	$40,817
	$41,067
	$40,782
	$40,040

	4
	Biological Sciences/Life Sciences
	$37,640
	$38,207
	$31,807
	$27,950

	5
	Business Administration/Management
	$51,941
	$42,555
	$42,337
	$33,955

	6
	Chemical Engineering
	$59,094
	$58,623
	$59,581
	$61,465

	7
	Chemistry
	$51,150
	$41,616
	$39,516
	$34,467

	8
	Civil Engineering
	$52,416
	$49,176
	$48,950
	$46,546

	9
	Communications
	$38,944
	$33,298
	$32,704
	$30,267

	10
	Computer Engineering
	$57,679
	$58,044
	$54,395
	$48,502

	11
	Computer Science
	$60,241
	$56,050
	$52,023
	$46,611

	12
	Economics(Business/Managerial)
	$54,757
	$48,901
	$42,517
	$28,500

	13
	Electrical/Electronics & Communications Engineering
	$59,350
	$55,356
	$54,952
	$52,734

	14
	Elementary Teacher Education
	$31,457
	$34,289
	$34,373
	$30,904

	15
	English Language & Literature/Letters
	$36,796
	$32,223
	$31,354
	$23,986

	16
	Finance
	$47,851
	$44,106
	$43,759
	$38,257

	17
	Foreign Languages & Literatures
	$36,030
	$30,691
	$35,219
	$26,460

	18
	History
	$38,425
	$35,442
	$34,893
	$29,000

	19
	Home Economics
	$44,356
	$33,668
	$30,117
	$23,667

	20
	Hospitality Services Management (incl. hotel/motel/restaurant mgmt.)
	$42,146
	$35,929
	$34,910
	$33,833

	21
	Human Resources (incl. labor/industrial relations)
	$45,535
	$38,600
	$37,443
	$31,833

	22
	Industrial/Manufacturing Engineering
	$57,925
	$57,595
	$53,119
	$49,303

	23
	Information Sciences & Systems
	$55,213
	$52,824
	$48,764
	$39,142

	24
	Mechanical Engineering
	$55,133
	$53,454
	$54,578
	$50,799

	25
	Political Science/Government
	$34,629
	$32,957
	$35,924
	$29,600

	26
	Psychology
	$34,912
	$32,722
	$31,737
	$24,954

	27
	Sociology
	$34,224
	$34,060
	$32,020
	$29,285


Source: NACE (National Association for Colleges and Employers)

Absence rates follow as would be expected.  Office jobs and managerial occupations have among the lowest absence rates while production occupations and healthcare support occupations have the highest.  It would be expected that construction occupations would have a higher absence rate.
Table 2.  Absence rate by occupation
	OCCUPATION
	Average Absence Rate

	Management, Professional, and related occupations
	2.93

	Management, business, and financial operations occupations
	2.50

	Management occupations
	2.20

	Business and financial operations occupations
	3.17

	Professional and related occupations
	3.23

	Computer and mathematical operations
	2.83

	Architecture and engineering occupations
	2.50

	Life, physical, and social science occupations
	3.03

	Community and social services occupations
	4.23

	Legal occupations
	3.00

	Education, training, and library occupations
	3.23

	Arts, design, entertainment, sports and media occupations
	2.43

	Healthcare practitioner and technical occupations
	3.90

	Service occupations
	3.47

	Healthcare support occupations
	5.27

	Protective service occupations
	3.17

	Food preparations and serving related occupations
	2.93

	Building and grounds cleaning and maintenance occupations
	3.40

	Personal care and service occupations
	3.37

	Sales and office occupations
	3.67

	Sales and related occupations
	2.80

	Office and administrative support occupations
	4.27

	Natural resources, construction, and maintenance occupations
	2.77

	Farming, fishing, and forestry occupations
	2.10

	Construction and extraction occupations
	2.77

	Installation, maintenance, and repair occupations
	2.83

	Production, transportation, and material moving occupations
	3.43

	Production occupations
	3.60

	Transportation and material moving occupations
	3.23


Source: BLS, Absence Rates from household survey, Average rates 2004-2006
Benefits in construction and manufacturing are a higher percent of compensation than professional occupations.  This follows logically as construction and manufacturing occupations require more insurance and supplemental pay than professional occupations require.  
Table 3. Percent of Compensation as Benefits

	Occupational Group
	Percent of Compensation as Benefits

	Technical
	28.10

	Teachers
	24.12

	Professional specialty occupations
	25.95

	Executive, administrative, and managerial
	28.02

	Sales Workers
	22.28

	Administrative support, including clerical workers
	28.98

	Machine operators, assemblers, and inspectors
	33.68

	Transportation and material moving occupations
	31.08

	Professional and technical occupations, transportation
	30.37

	Service occupations
	26.93

	Construction
	29.82

	Manufacturing
	32.29

	Finance, insurance, and real estate
	28.91

	Elementary and secondary schools
	26.19


Source: BLS, Employer costs for employee compensation, average values from 1994-2003


A high school graduate will expect a total compensation of $475,000 (2003 PDV) in an occupation of service or $489,000 (2003 PDV) in an occupation of production.  A college student, at minimum, should then expect a compensation of $475,000 (2003 PDV).
  There are three curriculums from level 4 schools that expect less than $489,000 in compensation.  A student who majors in home economics at a level 4 school expects a compensation of $450,985 (2003 PDV).  The starting salary with a curriculum of home economics is $23,667.  This is only $500 dollars more than a salary with a high school diploma in the same year.  The increase in income along with benefits, participation rate, absence rate, and unemployment rate were not enough to overcome the cost of attaining a bachelor’s degree.  A student who attends a level 4 school and graduates with a degree in English language and literature, or Psychology, will not expect to receive more compensation than an individual with a high school diploma (2003 PDV).  
Students who major in elementary teacher education have the lowest expected compensation from a level 1 school (2003 PDV).  An individual majoring in elementary teacher education from a level 1 school will receive a greater expected compensation than that of an individual with only a high school diploma, suggesting that all curriculums from a tuition level 1 school will give a greater net present value than a high school diploma.  All curriculums from level 2 and 3 schools result in a higher net present value than with a high school diploma 
Table 4.  Present Value Calculations 

	Number
	Curriculum
	Level 1
	Level 2
	Level 3
	Level 4

	1
	Accounting
	$1,072,784
	$972,326
	$953,661
	$795,713

	2
	Aerospace/aeronautical/astronautical engineering
	$1,134,904
	$1,163,420
	$1,107,060
	$916,365

	3
	Architecture & Related Programs
	$800,898
	$832,999
	$863,385
	$871,584

	4
	Biological Sciences/Life Sciences
	$666,469
	$705,336
	$598,223
	$537,296

	5
	Business Administration/Management
	$1,067,107
	$867,358
	$899,366
	$723,774

	6
	Chemical Engineering
	$1,216,489
	$1,231,415
	$1,291,349
	$1,362,031

	7
	Chemistry
	$1,023,070
	$824,421
	$812,175
	$719,242

	8
	Civil Engineering
	$1,058,385
	$1,007,754
	$1,039,656
	$1,008,817

	9
	Communications
	$702,368
	$600,146
	$623,901
	$594,601

	10
	Computer Engineering
	$1,182,989
	$1,217,707
	$1,168,569
	$1,055,126

	11
	Computer Science
	$1,238,818
	$1,166,007
	$1,108,242
	$1,006,621

	12
	Economics(Business/Managerial)
	$1,092,051
	$981,812
	$870,457
	$570,246

	13
	Electrical/Electronics & Communications Engineering
	$1,222,550
	$1,154,068
	$1,181,756
	$1,155,321

	14
	Elementary Teacher Education
	$547,824
	$639,659
	$678,862
	$624,391

	15
	English Language & Literature/Letters
	$672,704
	$592,486
	$609,540
	$464,354

	16
	Finance
	$957,470
	$894,322
	$923,308
	$818,299

	17
	Foreign Languages & Literatures
	$649,607
	$552,368
	$694,205
	$517,974

	18
	History
	$657,095
	$617,986
	$643,242
	$540,543

	19
	Home Economics
	$837,269
	$617,602
	$573,209
	$450,985

	20
	Hospitality Services Management (incl. hotel/motel/restaurant mgmt.)
	$817,684
	$696,210
	$709,279
	$709,795

	21
	Human Resources (incl. labor/industrial relations)
	$890,050
	$752,764
	$762,762
	$656,689

	22
	Industrial/Manufacturing Engineering
	$1,188,813
	$1,207,077
	$1,138,359
	$1,074,090

	23
	Information Sciences & Systems
	$1,103,592
	$1,074,018
	$1,016,694
	$818,628

	24
	Mechanical Engineering
	$1,122,711
	$1,109,037
	$1,172,901
	$1,109,509

	25
	Political Science/Government
	$630,878
	$617,678
	$724,628
	$602,150

	26
	Psychology
	$615,706
	$591,707
	$606,437
	$477,416

	27
	Sociology
	$583,640
	$606,045
	$597,626
	$562,470



Figure 2. Level 1 and Level 3 Present Discounted Values
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As seen in figure 2, present discounted values of curriculums from level 1 schools in general are greater than from level 4 schools.  This suggests it is more beneficial to attend a level 1 institution.  A degree in computer science from a level 1 school will yield the greatest expected compensation (2003 PDV).  Computer science from a level 1 school also had the highest starting wages suggesting that starting wages are the most influential factor in expected compensation. For a curriculum of chemical engineering, present discount values increase as the tuition level decreases, attending a level 4 school will lead to the greatest net present value.  Economics, a non-technical curriculum, at a level 1 school has a net present value greater than that of a civil engineering major, a technical curriculum, from a level 1 school.  A Business administration/management curriculum from a level 1 school also has a higher net present value than a civil engineering major at a level 1 school.  Thus, business majors and economics majors are expected to receive the same, if not greater, compensation than engineering majors (2003 PDV).    
5. Economic Implications


When students are deciding on which college or university to attend, they should be aware of the best investment.  Economically, there has been debate as to whether the cost of a bachelor’s degree is worth the benefits.  Previous studies look at education as a whole.  These studies look at average starting salaries, as well as average tuition.
  This study shows us that all curriculums from level 1, 2, and 3 schools yield a net present value greater than that with a high school diploma. 
This will allow institutions to recognize what programs are considered the best investment for students and be able to share this information with prospective students.  Students who spend close to $120,000 on an investment should know how much that money will grow and realize what a worthwhile investment a college education is.  
6. Further Research


Further research should extend this study to degrees other than just a bachelor’s degree.   For example, at certain universities, there are special programs where students enter a five or six year program expecting to obtain a masters degree.  In other situations, a doctorate degree can be earned.  A similar study should be done for a master’s degree and doctoral degree while taking into account that a student will already have a bachelor’s degree.  Since there is so much variation between different bachelor’s degrees, this analysis would need to look at the requirements for different graduate schools.  For example, to gain acceptance into the top five graduate schools in a specific field of study, it may require a bachelor’s degree from one of the top five undergraduate schools.  The expected return would already be high.  


At research universities, students are often given stipends to research or be a teacher’s assistant.  This means the cost of a graduate degree is far less than that of an undergraduate degree.  The amount of compensation received while pursing graduate work would be far less than that received with a bachelor’s degree.  Would attending graduate school be a good investment?  Further studies should also continue to look at this problem but for a wider range of universities and colleges.  There are a large number of students that are starting to enroll in online courses.  The same question should be asked: Is an online education an economically sound investment?
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8. Appendix

Table 5.  Unemployment Rates

	Occupation
	Unemployment Rate

	Business and management
	2.9

	Education
	2.6

	Engineering
	2.9

	Health Professions
	3.1

	Public affairs and social services
	3.5

	Biological sciences
	8.6

	Mathematics and physical sciences
	2.8

	Social Sciences
	6.1

	History
	7.2

	Humanities
	4.9

	Psychology
	3.9

	Other Fields
	3.9


Source:  U.S. Department of Education, National Center for Education Statistics, 2000/01 Baccalaureate and Beyond Longitudinal Study (B&B:2000/01).

Table 6. Participation Rate by Age
	Age
	Actual 2000 BLS participation rates

	16-19
	52.15

	20-24
	77.95

	25-34
	84.85

	35-44
	84.95

	45-54
	82.7

	55-64
	59.55

	65 and older
	13.45


Source: BLS, 2000, Census Bureau


































































































































� See Table 1 in results


� Tuition is considered out-of-state tuition at state schools.


� 2006 Statistical Abstract of the United States, Table 686 


� Long, J. and F. Scott. 1982.


� See Table 3 in results


� The Employment Situation: Current Population Survey.  Average annual participation rate 1997-2003.


� Social Security Website, Normal Retirement Age


� U.S. Census Bureau, Current Population Survey, average annual unemployment rate from 1997 to 2003


� See Table 5 in appendix


� Barrow and Rouse, The Economists’ Voice, Average cost of a college education is $107,277 and an additional $402,959 in earnings.  The difference between the additional cost and earnings is $295,682.  


� Institute for Higher Education Policy. 2004.


� Institute for Higher Education Policy. 2004.


� U.S. Census Bureau, Current Population Survey, March 2004 supplement.


� Does not include financial aid


� March 2004 Current Population Survey


� Perna, L. The Benefits of Higher Education 2005: 30.


� Income is defined as sum of income from wages and salary, self-employment, and farm income before taxes for full time employees.  The income is then deflated by the Consumer Price Index for all urban consumers.


� Diprete, T. and C. Buchmann. 2006: 14


� McMahon, W and Wagner. 1981: 6


� Tracy, K. and Frishberg. 2001: 22  


� According to the Current Population Survey in 1991 and 1992.


� Table 6 in has all present values with a bachelor’s degree.


� Barrow and Rouse, The Economists’ Voice
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